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B me>kayHapoaHoii npakTuke npobneme obecneyeHns 6Ge30MacHOCTY MONeTOB
BCerga yAensnocb  NepBoCcTeneHHoe BHMMaHWe. [lo3TOMYy B  HacToOsllee Bpems
BO3AYLUHbIA  TpaHCMoOpPT 3aHMMaeT Of4HO W3 MNepBblX MeCT N0  rnokasaTensam
6e30nacHOCTV MO CPaBHEHWHO C  ApyruMuM  Bugamy  TpaHcrnopTa. 3JTO CcTalo
BO3MO>KHbIM 6narofiapss COBMECTHbIM YCUIMAM YYeHbIX W CheuysanMcToB B 06nacTwu
NPOeKTMPOBaHMA, NPOM3BOACTBA U aKcnnyaTauum BC.

B paHHom HayyHom BecTHMKe paccMaTpuBaldTCA OCHOBHblEe HampasneHus K
pesynbTaTbl  Hay4HbIX  MCCMefoBaHWiA B 06MacTM  KOMMNEKCHOro  nogxoga K
obecneyeHnto U noafep>kaHuto  TpebyemMoro YypoBHs 6Ge30MmacHOCTW  MoMeTOB  Ha
NPOTS>KEHMN  BCEr0  >KWM3HEHHOro  UMKia, BKNOYAs BCE  BWUAbI  WUCMbITAHWA K
akcnnyaTaumo BC. Ocoboe BHUMaHWe YAeneHo BOMPOCaM BbISIBNIEHWUS OTKIOHEHUA B
paboTe OTAeNbHbIX 3/1EMEHTOB aBMALMOHHO-TPAHCNOPTHON CUCTEMbI, OMNpPeAeneHuno
cTeneHn 6Ge30NacHOCTW, KOMMYECTBEHHOW OLEHKE YPOBHA pucka ¥ paspaboTke
MeponpuATWA MO  NOBbILEHUO  6Ge3onacHOCTW  noneToB. [padkaaHckas — asmaums
Poccun HaxoguTCs Ha TakoM 3Tane CBOEro pasBMTUA, Korga npu pelleHnn BOMpoCcoB
6e3onacHOCTV MONeTOB HeOoOXOAMMO YYMTbIBaTb CTPEMUTENbHbIA POCT 06bLEMOB
NepeBO30K, MaccoBoe O06HOBNeHMe napka BC, cpefAcTB ynpasneHWsi  BO3LYLUHbIM
[BV>KEHNEM U CMEHY NOKONEHWIA aBUALMOHHbIX CMEeLNancToB.

NccneposaHns  mokasbiBatoT, UTO  Hambornee  3p(PeKTWBHLIM  CMOCOGOM
MOBbILUEHNA YPOBHA  6€30MacHOCTU  SABNSAETCA CUCTEMHbIA MOAXOL K  YNpaBNeHuto
6esonacHocTy noneToB. CywWHOCTb Takoro noaxofa 3akiyaeTcs B TOM, 4YTO
ynpasfeHne  6e30MacHOCTbLI  MONETOB  AO0MKHO  00beAMHATb  pasinyHble  BUAbI
[eATEeNbHOCTU B efuHOe Lenoe, TpebyeT nNnaHMpoBaHUA 1 OpraHusauunm MeponpusaTuid,
Ha/la>KMBaHWS B3aMMOZeNCcTBNA MeXKay pasnMYHbIMK cny>k6amu "
COOTBETCTBYIOLEro HOPMaTUBHOIO 06ecneyeHuns.

Cuctema yrnpasfeHnst 6e30MacHOCTbto noneToB AOMKHa [aBaThb
aBmanpefnpuATUIO  BO3MOXXHOCTb  MPOrHO3MpoBaTb UM YCTpPaHATb  Npobnembl

6e30nacHOCTV NONETOB /10 TOro, KAk OHU NPUBeAY T K aBMaLiOHHOMY NPOUCLLECTBUIO.



C aToi uenbto MedKayHapofdHas opraHuszauma rpa>kgaHckoin asmaumm (MKAO)
paspaboTana PyKoBOLCTBO MO ynpasneHnto 6e30nacHOCTbI0 noneTos,
NPaKTUYECKOMY BHEPEHWIO KOTOPOro M MOCBSALLEHbI MHOTME CTAaTbM.

B HacToAwem HayyHOM BeCTHMKe HawaM OTpadKeHWe W [pyrme acnekThbl
NoBbIWEHNA ypoBHA BI1, KOTOpble MNpPeACTaBNAlOT WHTepec A1d  CneLMaimcTos,
3aHMMAalLMXCA  NPOEKTUPOBaHWEM, MPOU3BOACTBOM U 3KCM/yaTalueld  aBuaLMOHHOM

TEXHUKNU, a TakK>Ke /14 CTYAEHTOB 1 acnnpaHTOB aBUaLMOHHbIX BY30B.

OTBeTCTBEHHbIN peflakTop -
aKkaeMnk AKaleMun aBuaLlun 1 Bo3ayxoniaBaHus,

NOKTOP TEeXNYECKMX HayK, npodeccop 5.B. 3y6KoB
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METOANYECKWIA MOAXO/ K OLIEHKE PUCKA B CUCTEME
YMNPAB/IEHNA BE3OMNACHOCTbLIO MO/ETOB

B.B. 3YEKOB, C.E. NMPO30OPOB

PaccmMOTpeH MeTOAMYECKMIA NOAXOA K cucTemMaTu3aumn UCXOAHbIX AaHHbIX MpW OueHKe pucka B CYBIT aBuakommna-
HWW, OCHOBAHHLIA Ha O06LLENPUHATON KnacCUUKaLmMn HeraTMBHbIX COObITWIA, AENCTBYHOLUMX HOpPMax BEpPOSTHOCTEN 0CO-
ObIX CMTYaLMiA B MONETE M KOPPENALMN CTaTUCTUYECKMX OLEHOK UX MOBTOPSEMOCTM MeXAy Kraccamu.

KntoueBble cnoBa: 6e30MacHOCTb MOMETOB, YPOBEHb PUCKA, KNAacCU(MKaLuus HeraTuBHbIX COObITUIA, 0CO6ble CUTya-
LMK B NONETE, KaTEropum 1 NPeaBECTHUKN MHLUAEHTOB.

OCHOBHOI1 3afja4eld c1CTeMbl ynpasneHus 6esonacHocTbio Nonétos (CYBI) aBnsetca obecneve-
HWe NPYEeMNEMOr0 YPOBHS PUCKa NPy BbINO/IHEHWUW aBUALMOHHBIX MePeBO30K 1 paboT rpaKaaHCKMMU
BO3A4YLUHBIMUY CyJaMu.

MpocTeiiwas opMa OLEHKN pUCKa B COOTBETCTBUM C HopMaMu NIETHOM rofHOCTU BO3AYLUHbIX
CYZl0B onpejensieTcs AByMs napaMeTpamMu: CTerneHbi ONacHOCTM NOCNEeLCTBUIA HEraTUBHOIO COObITUA
(nnn ero yrposbl) ¥ BEPOSATHOCTHIO HACTYM/IEHMS TaKOr0 COObITUA:

R=r q y (1)
rae r - onacHoCTb NOCNEACTBUIA i-ro cobbITUA (Hanpumep, BEPOSTHOCTb aBMAaLMOHHOM KaTacTpodbl
BCNeACTBNE BOSHUKHOBEHUSA i-T0 HEraTUBHOMO COOLITUSA); O, - BEPOATHOCTb BOSHMKHOBEHUA (MOBTOpe-

HWS) i-ro cobbITHS.
OueHKa prcKa No3BO/ISET PaHXMPOBATb BbISB/EHHbIE COOLITUA AN FPYNN OLHOTUMHBIX COObITUN
No yObIBAHWIO YPOBHS puCka R 1, MCMOMb3ys MOMYYeHHbIN pafg, YCTaHaBIMBaTb MPUOPUTETHBIN

nopagoK NPUHMMaeMbIX Mep Mo obecneyveHunto bIl.

KOHeYHO, B OLIEHKE pPUCKa MOXET BO3HWKHYTb HEOOXOAMMOCTb YUMTbIBATL M ApYrue napameTpbl
(Hanpumep, CTeneHb TSHKECTU MOCNEACTBUN B 3aBUCMMOCTM OT 4YMC/la NAcCaXUPOB TepnsaLlero
aBvaunoHHoe npouciiecteme BC). B aToM cnyyae yBeMUMBAETCH Pa3MEPHOCTb BbIPAXKEHNUS OLLEHKN.
OrpaHnymmcs B NprBeAeHHbIX MaTepuanax AByMepHbIMU OLEeHKaMu puUcka.

B cBA3n ¢ 60nbWIMM MHOroo6pasvemM HeraTMBHbIX COOLITUIA, NpeAcTaBnsAWmMX yrposy bBIl, og-
HOW 13 CyLLECTBEHHbIX METOAMYECKMX 3aay B OLEHKE PUCKOB, CBA3aHHbIX C UX NOCNeACTBUAMU, SB-
nseTcs BbIOOP CXEMbl CUCTEMATU3ALMN UCXOLHbIX AaHHbIX, 06ecneunBaroLLeil UxX rpynnupoBaHye no
Knaccam € 3aflaHHbIMW Ayana3oHamMy 3HaYeHuin 0XMaaeMoi ONacHOCT NOCNEACTBUIA C NPUEMIEMON
AN151 PaKTUKN NOrPELUHOCTbHO.

PaccmaTpyBaemblil METOAMYECKMIA NMOAXOA K CucTeMaTM3auMM UCXOAHBLIX AaHHbIX NPW OLEHKe
pucka B ynpasfieHUn Bl aBrMakoMnaHuu, OTINYAOLLMIACA UCKITHOUMTEIbHON NPOCTOTOW, COCTOUT B
MCNONb30BaHNM CXEMbI, OCHOBAHHOW Ha 06LLENPUHATON KnaccumKaumm HeraTUBHbIX COObITUIA, Ael-
CTBYIOLLMX HOPMax BEPOATHOCTEN 0COObIX CUTYaLniA B MONETE U KOPPENALmMM CTaTUCTUYECKUX OLEHOK
MX NOBTOPSEMOCTUN MEXAY Kaccamu.

COOTHOLLUEHMe YacTOT NOBTOPAEMOCTEN CobbITUI Ansa KnaccoB «KatacTpodibl - ABapum - Cepbeés-
Hble MHUMAEHTbI - HUMAEHTbI», YNOPSAOYEHHBIX MO CTEMEHN MX ONacHOCTK (B MOPsAKe nepeyuncre-
HKA), N3BeCTHOe Kak «lMpaBmno 1:10:30:600» [1], yKa3biBaeT Ha X KOPPE/IMPOBAHHOCTb, OCHOBaHHYO
Ha eAMHCTBE UMK, NO KpalHeln Mepe, 3HaUUTENbHOW NepecekaeMoCT MHOXECTB MUCXOLHbIX MPUYNH-
HbIX (PAKTOPOB MX BO3HWKHOBEHMS. VIHbIMM CNOBamMu, MOXXHO MPEANON0XKUTb, YTO A1si AeATeNbHOCTU
Nt060W BbIGPaHHO aBMaTPaHCMOPTHON CUCTEMbI, C HEKOTOPLIMW YCTaHOB/IEHHBIMW U CTabUIbHO feit-
CTBYIOLLMMM B HEI Ha JOCTATOYHO 4/IMTE/IbHOM NPOMEXYTKe BpeMeHU HabMoAeHNs npaBuiamu Knac-
CUUKALLMM BOHUKAIOLLIMX HEraTUBHbIX COObITUIA, UMEKOT MECTO ClieflytoLLmne TeHAEHLMN:
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1) 4em BblLe CTeneHb OMacHOCTY NOC/EACTBUIN HEraTUBHbLIX COObITUIA KaXK40ro 13 BbIOpaHHbIX
K/1aCCOB, TeM MeHbLLIE MX MOBTOPAEMOCTb (KO/IMYECTBO Ha 06LLEM NHTEpBa/Ie BPeMeHW HabnoaeHNs);

2) BO3pacTaHue KOJMYecTBa COOLITUI HUDKENEXALLEro NO CTENEHN OMAacHOCTU Knacca Ha HeKo-
TOPOM MHTEPBa/le BPEMEHW HabMIOAEHUS BNeYeT 3a CO60I yBeMYeHre KonmyecTBa CoObITUI BblLLe-
NneXalllero Knacca ¢ TeHAeHLUMeRn coxpaHeHUs MCXOLAHOr0 COOTHOLLIEHNS UX NOBTOPSEMOCTEN.

[ns onpegeneHns oLEHOK PUCKOB MO pe3y/ibTaTaM 3KCJlyaTauyoHHbIX Hab/ItoAeHU MOTYT ObITb
1CNOsb30BaHbI HOPMbI IETHOM FOAHOCTY, perflaMeHTUPYHOLLIME BEPOATHOCTM 0COObLIX CUTYALIMiA B NOJETE.

Mexzy BO3HUKHOBEHMEM 0COObIX CUTYaLWi B NONETE N KNacCUpULMpyeMbIM HeraTUBHbIM COObI-
TUEM MO ero 3aBepLUeHUN UMEKOTCH CNefyloLie OTHOLLEHWA: KaTacTpouyeckas CuUTyaums Bcerja
NPUBOAMT K KaTacTpoe; aBapuitHas cUTyalus 3aBepLUaeTcs aBapuei unn, pexxke, CepbE3HbIM UHLM-
[EHTOM; C/I0XKHasA CUTyaLMs - CePbE3HbIM UHLMAEHTOM; YC/IOXHEHWE YCOBUIA NONETA - UHUMUAEHTOM.
[enctaytowan Knaccupukauma LonyckaeT Takxe onpeseneHre YacT MHUMAEHTOB Kak cobbITuiA 6e3
BO3HWKHOBEHWSA 0CO60M CUTyaumn (Hanpumep, 0TKasbl OTAE/bHbIX Pe3ePBMPOBaHHBIX PYHKLMOHAb-
HbIX cuctem BC).

YuuTtbiBas M3MI0XKEHHOe, B KAYeCTBe NpuMepa, BBEAEM C/eLyHOLLYH0 YCI0BHYHO KacCUuKaLumio
HeraTBHbIX CO6bITUIA: KaTacTpodbl (K), aBapun (A), cepbE3Hble NHUMAEHTbI KaTteropum A - rnpuv Bo3-
HWKHOBEHWUW aBapUinHON CUTyaLmMK B MONETe, He npuBesLlei K asapum (CU-A), cepbésHble MHLMAEH-
Tbl Kateropuv B - npy BO3HNMKHOBEHMM CMOXHON cuTyauun B nonéte (CA-B), MHUMAEHTbI KaTeropum
A - Npy BO3HWKHOBEHUW YCNOXHEHUA ycnosuid nonéta (MN-A), nHUMaeHTbl Kateropumn B - 6e3 Bo3-
HWKHOBeHMWA 0cobon cutyauuu B nonéte (U1-B).

PeLleHe OCHOBHOM 3agayn obecriedeHus Bl - npegoTBpalleHve Al (Katactpod v aBapuit) -
06yCnoBMN0 HeO6XOAMMOCTb paccnefoBaHNA rocyfapCTBOM MPUUMH 3TUX CO6LITUIA. OaHako no-
CKOJ/IbKY aBWaLMOHHbIe NHUMAEHTBI ABNAKOTCA NpeABecTHUKaMu All, JaBHO B MUPE CIOXWUNach npak-
TWKa rocyapCTBEHHOr0 paccnefoBaHus NPUYMH 1 3TUX COObITUNA.

BmecTe ¢ TeM, Ha NpaKTUKe UMeeTCs 6O/bLLON HKeNexXallmin Nnact cobbITUA, KOTOPble MOXHO
paccMaTpuBaTh Kak MpefBecTHUKN (MPeAnocbUIKM) aBUaLuyMOHHBIX WHUMAEHTOB. JTO COOLITUA, CBA-
3aHHble C OTK/IOHEHUSIMU B [e/CTBMAX aBUaLMOHHOIO NnepcoHasna u paboTe aBUALMOHHOW TEXHUKM,
KOTOpbIE COrNIAaCHO MPUHATOW Knaccugmnkaumm no CBOUM NOCNELCTBUAM He OTHECEHbI K BblLLeYNoMs-
HYTbIM Kflaccam paccreflyeMblX COObITUNA.

MoBTOPAEMOCTb 3TUX COObLITUIA HEM3MEPUMO BbILLE BCEX APYIMX, YTO AenaeT MHPOPMaLMI0 O HUX
BeCbMa NpUB/eKaTeIbHON AJ15 UCMO/b30BaHNS CTAaTUCTUYECKMX OLEHOK B YC/IOBUAX MasibIX 06bEMOB CTa-
TUCTUYECKNX [aHHbIX, YTO CBOMCTBEHHO HEOO/bLUNM aBUALMOHHbLIM NPELNPUATUAM - IKCTJTyaTaHTaM.

STUMK 06CTOATENBCTBAMU OOBACHAETCA MOBbILLEHHbIA WHTEPEC K COObITUAM HWU3KOrO YPOBHSA
0MacHOCTU U CYLLECTBEHHOE pacLuMpeHne MHPopMaLMOoHHbIX NOTOKOB B CYBIT 3a cY&T cbopa AaHHbIX
AN NOCTOSAHHOTO MOHMTOPUHra 06bIYHbIX MOMETOB, HE COAEPXKaLLMX COBLITUIA, Tpebytowmx 0653a-
Te/IbHOr0 pacc/iejoBaHNsA CO CTOPOHbI roCyapcTBa.

B cBA3M C 3TM [OMONHMM PACCMOTPEHHYHO BblLLEe KACCUPUKALMIO Knaccamu COObITWIA, He Moj-
nexkawmx paccrefoBaHuio rocy4apcTBoM, HO 00YC/aB/MBAIOLLMX HEKOTOPbIE 3HAYEHUS PUCKA, COU3-
MepVMble C pUCKamu A/ UHLUMAEHTOB, 1 0603HAYNM MX KaK «MNpeiBeCcTHUKN NHunaeHTos» (MA): MiA
Kateropmm A - OTHOCUTE/IbHO BbICOKOW OMAcHOCTY NOCMEACTBWIA, 6/IM3KOIN K ONacHOCTW NOCNeSCTBUIA
naungenta (MAN-A), M kateropum B - 6onee HM3Koi onacHocTu (MN-B). Takoe BBefeHWE ABYX
KnaccoB 1 06yCNoOBMEHO CNOXMBLUENCA NPAKTUKON OLEHKN OTK/IOHEHWIA MONETHbIX NapameTpoB OT
YCTaHOB/IEHHbIX HOPMATUBOB: «5» - 6e3 OTK/IOHEHWI (MK B Npejenax 3afaHHOro y3KOoro AuarnasoHa;
«4» - B npepenax 60onee WMPOKOro (Mo CpaBHEHMIO C OT/IMYHbLIM) AManasoHa, HO BbIXOAALLEro 3a fpe-
[€eNbl OT/INYHOTO; «3» - HA FpaHuLe Uan B6AN3N rpaHnLbl LOMYCTUMOro, HO 6e3 BbIX0Aa 3a 3KCn/ya-
TaUMOHHbIE OrpaHuyeHus (Ha rpaHu nHumaeHTa). M-A cooTBeTCTBYET oueHKe «3», MA-B - oueHke
«4». B NéTHbIX cneuundukaumax kopnopauuy Airbus [2] Cnonb3yroTes TpU 3HaYeHUs OLEHOK CTerne-
HW ONAacHOCTW OTKJ/IOHEHWIA: BbICOKas, CPeaHss 1 H13Kas. OTHeCs HU3KYHO CTeneHb ONacHOCTM K Npu-
eM/1eMOiA, MOXXHO BOCMO/b30BaTbCA ABYMSA OCTaBLLUMMUCS Ans onpegenexus MA-A n MA-B.
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BmecTe ¢ TeM, Kak U3BeCTHO, feicTByOWMMM HopmamMu NETHOW rofHOCTM YCTaHOB/EHbI BEPXHME
OrpaHuYeHus AN npueMieMbiX YPOBHEN BePOATHOCTU BO3HWKHOBEHMS OCOObIX CUTYyalLuid B NonéTe
NPV CNOXHON OTKa3HOMN CUTYyauuu:

[N KaTaCTPohunUecKon cutyaumm - Q. < 10°7;
AN19 aBapunHON cuTyaumn - Q¢ < 10;
AN19 CNOXHON cuTyauun - Qq < 10 ~4;

4N19 YCNOXHeHUs ycnosuid nonéta - Qyy, < 10-3.

Onupascb Ha nNpvBeAeHHbIe HOPMbI U PACCMOTPEHHYHO BbILLIE YC/TOBHYHO KacCU(UKaL Mo cobbl-
TUIA, NPUMEM CNEAYHOLLME YCTOBHbIE HOPMbI AOMYCTUMbIX BEPOATHOCTEN UX MOBTOPEHMSA, KaK MoKasa-
HO B rpage Q; (Tabn. 1).

Ecnv npuHATL 3a eguHMLY NOKasaTe/lb OMacHOCTU KatacTpodbl (Kak AOMyCcTUMas BepOATHOCTb
HaCTyn/IeHNs 3TOro cobbITnA Ha 107 YacoB HanéTa), TO NOKasaTe/n OCTa/IbHbIX TUMOB COOLITUIA MOX-
HO onpegennTb No opmyse

MN=QjQ,,i=23,..8. @)
PesynbTaTbl NpuBeseHsbl B rpade r; (tabn. 1).

COOTHOLLEHME HOPMUPYEMbIX MOBTOPSEMOCTEN ANS KNACCOB HEraTUBHbLIX COOLITUIA 1 CTEMNEHN UX
OMacHOCTU rpaduyeckn NpeAcTaB/eHbl B BUAE NUPaMUAbl, M3BECTHOM Kak Nupamuaa XaiiHpuxa (puc. 1).

Tabnuua 1

HopMmbl NOBTOPSEMOCTM 1 NMOKa3aTe/In 0NacHOCTU HeraTUBHbIX COObITUN
AN151 BbIOPaHHOM CUCTEMbI UX KnaccumKaumm

Knacc CobbITne Hopma noBTo- NokasaTtenb
i psemocTy, Q, < 0MacHoOCTU, r;
1 Karactpoda (K) 107 1
2 Asapus (A) 106 0,1
3 CepbE3Hblil MHUMAEHT Kateropumn A (CU-A) 106 0,1
4 Cepbé3Hbli MHUMAEHT KaTeropum B (CU-B) 10 103
5 WHumpeHT kateropum A (M-A) 103 104
6 WHumpeHT kateropum B (1-B) 2x10"3 5x10'

7 MpefgecTHUK HUMaeHTa Kateropum A (MAN-A) 5x10""3 2x10""°
8 MpefgecTHUK nHUMaeHTa Karteropun B (MA-B) Krz 105

Hopmupyemsbie MNokasatenu

NoBTOPAEMOCTU onacHocTn cobbituaA I,-

cob6bITUK Qi

1
tOZA C. vHL. 0.1
icr ewHNERsy 107
10 3 NHumaeHTbl (U-A) 10"4
2x1Crs NHumaeHTsl (U-B) 5x105

-taAn MpepBecTHUKN nHuymgeHtos (MN-A) 2x10 5

-J02 MpepasecTHUKU HUMaeHTos (MN-B) 10

Puc. 1. Mupamunga HeraTuBHbIX COObITUIA, HOPM MX NOBTOPSEMOCTU 1 MOKa3aTeseil 0nacHOCTH



10 B.B. 3y6kos, C.E. MNpo3opos

I_Ipl/l 3TOM PUCKN MOTYT ObITb onpeaeneHsl No (bOpMy!'IaM
R—=T™M q’~ ”\]T, RIZER’ (3)
i=1

Te-R ~ rinj1T 4
Z |1 4)

roe R - BefIMuMHa pucka BCneAcTBre BOSHUKHOBEHNSA COOBITUN i - O K/lacca Ha MHTepBasie BPEMeHM Ha-
6noaeHns T NETHbLIX YacoB; T. - MOKa3aTeslb ONacHOCTYM f/14 CoBbITUA i -ro Knacca (Tabsn. 1); g; - Habnto-
[iaemas NoBTOPAEMOCTb COOBITUI i - rO Kacca Ha MHTepBae BpeMeHun T; N, - KOMYeCcTBO HabNto4aembIX

COObITUI | - ro Knacca Ha UHTepBasie BpeMeHN T; R - cyMMapHOe (MHTerpasibHoe) 3HauYeHne pucka ans
BCEX KOHTPO/IMPYEMbIX K/1aCCOB COObITUIA Ha MHTepBasle BpeMeHW HabnoLeHns T NETHbIX Yacos.
BapvaHT maTpuLbl puUcKa 418 paccMaTprBaeMblX YCI0BUIA NpuBeSeH B Tabs. 2.

Tabnuua 2
Martpuua puckos

Mnana3oHbl BEPOATHOCTU MOSIB/IEHNS COObITUM Ha 1] 4 nonérta
' >10" >10'6 >104 >10" > 2X10" | >5X10'2 >107
<107 <10' <104 < 10" < 2X10' < 5X10"2 <10%2

K AHanus Henpwu- Henpwu- Henpwu- Henpwu- Henpwu- Henpwu- Henpwu-
emMsieMo emMsIeMO emMs1eEMO emM/IeEMO emM/IeEMO emMsIeMO emM/IeMo
A AHanus AHanus Henpwu- Henpwu- Henpwu- Henpwu- Henpwu- Henpwu-
emMsIeMo eM/IeEMO emMs1eMo emM/IeMo emM/IeMO emM/IeMO
)§ CUh-A AHanus AHanus Henpwu- Henpwu- Henpwu- Henpwu- Henpwu- Henpwu-
= emMsIeMO emM/IeMO emMsIeMo emMsIeMo emMsIeMo emMsieMo
u'g Cn-B AHanus AHanus AHanus Henpwu- Henpwu- Henpwu- Henpwu- Henpwu-
8 emMs1eMO emM/IeEMO emM/IeEMO emMsIeMo emMsIeMo
1 n-A AHanus AHanus AHanus AHanuns Henpwu- Henpwu- Henpwu- Henpwu-
8 emnemMo emnemMo emnemMo emnemMo
(] n-B AHanus AHanus AHanus AHanus AHanus Henpu- Henpu- Henpu-
5 emM/IeMO emMsIeMo eMaemMo
Mn1-A Mprem- Mprem- Mprem- Mprem- Mprem- AHanus Henpu- Henpu-
nemo nemo nemo nemo nemo emM/ieMo emM/ieMo
Mnn-B Mpuem- Mpuem- Mpuem- Mpuem- Mpuem- Mpuem- AHanus Henpu-
nemo nemo nemo nemo nemo nemo emM/ieMo

OTcyTCTBYE 3/1EMEHTOB «[1premMieMo» B LLECTU BEPXHUX CTPOKax (Tabs. 2) 06ycnoBnieHo 0b6s3aTe lb-
HOCTbtO paccnefosaHus Al U MHUMAEHTOB COrnacHo 4e/CTBYOLMM HOPMATUBHbLIM AOKYMeHTaM [3].

Monyyaemble OLEHKW, 6€3yCNOBHO, UMEIOT MPUOIMXEHHBIV XapaKTep, HO OHU OT/IMYAKOTCA MNPo-
CTOTOM B NPaKTUKE NPUMEHEHUS W BMOHE NPUEM/IEMbI A1 MOHUTOPUHIA TEKYLLErO YPOBHA pUCKa B
npouecce ynpasneHuns brl.

Wcnonb3oBaHme coObITUA HUKHEro ypoBHs (M) nossonsieT noBbICUTb 3((PEKTUBHOCTL TaKoro
MOHWUTOPMHIra 0CO6EHHO B aBMaKOMMAaHWAX C HEBLICOKUMY 06bEMaMK MOJETOB.

OnipefeneHve xapaktepa 0CO60i CUTyauumn B NOMETE MOXET OCYLLECTBNATLCA Ha OCHOBE 3KC-
MePTHOW OLeHKM LMK, YNIOTHOMOYEHHbIMU AN NPOBeLEHWS pacc/ieoBaHNS (Y1eHamMm rocyaapcT-
BEHHON KOMWUCCUMW - /19 UHLUMAEHTOB WU YfleHaMW CNy>KeOHOW KOMUCCUM - NS NPefBeCTHUKOB
aBUaLUMOHHBIX UHUMAEHTOB).

Mpun ncnonb30BaHNM LaHHOT0O Noaxoaa LenecoobpasHo fononHuTs MPAM coOTBETCTBYHOLLMMM
TpeboBaHMAMN K NPOBELEHWIO paccnefoBaHNA MHUMAEHTOB.

B 3aksitoueHue cnegyet 06paTnTh BHYMaHWE Ha TO, YTO OLeHKa PUCKOB Mpwy OMpeaeneHnn YpoBHS
BN ABNseTcH Aa/lbHelLMM pa3BUTUEM OTHOCUTE/bHBIX OLLEHOK 6e30MacHOCTW, NMOCKO/bKY XKenaHue
1CNO/b30BaTb UHTErPasIbHYH OLEHKY A1 yYéTa pa3HOBENMKMX MO CTeNeHW 0nacHOCTU NOC/eACTBUM
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COObITWIN NPUBOANT K HEO6XOAMMOCTY UCMO/b30BaHNSA BECOBbLIX KOIMMULIMEHTOB K, 4151 KXKA0r0
TMNa cobbIiTus (Hanpumep, KatacTpodbl, aBapuu, CEPbE3HOr0 WHUMAEHTA, WHUWMAEHTa U T.4.) B
13BECTHOW (POpMY/ie CYMMUPOBaHUA

Qz,= 1 KnJT. (5)
CpaBHuBas BblpaXeHns (4) v (5), Nerko yBuAeTb UX CXOAHOCTb U YCTAHOBWTb, YTO Mpu K, = T;
BblpakeHue (5) CTaHOBUTCA TOXAECTBEHHbLIM (4) 1 npn aToM Q, = R..

Takum 06pa3om, WCMO/Mb30BaHME KAaTeropuy PUCKOB MOXHO paccMaTpvBaTb Kak [anibHeillee
pasBMTUE MONYYMBLUNX LLUMPOKOE NPUMEHEHUNE HA MPaKTUKe OTHOCUTE/bHBIX OLeHOK BI. Mpu aToM B
(hopmy/ie OLEHKM PUCKOB B KayeCTBe MokasaTesisi MOBTOPSEMOCTU HeraTMBHbIX COObITUIA i-i Tpynmbl
MOXET WCMONb30BaTbCA He TOMbKO Mokasatenb ;(T) NOBTOPSEMOCTW B MONETHOM BpEMEHM,
onpegensiemMblin no opmyne g; ~ NjT, HO u:

B CYMMapHOM MyTeBOM Haete

qi (1) = L, (6)
B CYMMapHOM KONMYeCTBe NOMETOB
4,(Nn fsni Nn; (7)
B CYMMapHOM KO/IMYECTBE NepPeBE3EHHbIX NMacCaXXnpoB
qi Nmacc IBni/N .. . (8)
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METHODICAL APPROACH TO RISK ASSESSMENT IN SAFETY MANAGEMENT SYSTEM
Zubkov B.V., Prozorov S.E

The article presents review of a methodical approach to systematize the original data in assessing the risk to SMS air-
lines, based on the standard classification of adverse events, existing norms of the probabilities for specific situations in
flight and the correlation of statistical estimates of their frequency of occurrence between classes.

Key words: flight safety, level of risk, classification of adverse events, specific situations in-flight, category and pre-
cursors of incidents.
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BEPOATHOCTHAA OLEHKA OLUWNBKW MNP TEXHNYECKOM
OBCNYXNBAHN BO3AYLLUHbIX CYA0B

B.B. 3YBKOB, B.lN. MAKAPOB

B cTatbe uccnesyetcs mateMaTuyeckas MoAernb H606Hapy)KEHI/I9I OTKa3a WIn HemcnpaBHOCTU BO3AYyLLUHOro cygHa npwu
TEXHNYECKOM 06C]'Iy)KI/IBaHI/II/I.

KntoueBble c/i0Ba: akTop onacHOCTH, OLLNGKaA, BEPOSTHOCTb.

Mpwn aHanm3e 6e3onacHocT nonetos (BI) 1 NPOrHO3MPOBaHUN PUCKOB aBUALMOHHBLIX COOLITUI
(AC) Heobxoaumo yumnTbiBaTh Hapbepbl 6esonacHocTu [1], BansoLwme Ha pa3suTre AC. bapbepsbl npe-
[0TBpaLLeHNsA NpeaHa3HayveHbl He oNYCTUTb NPosBeHns (hakTopoB onacHocTu (PO) B nonete, bapbe-
pbl NapMPOBaHNsA NpeHasHayveHbl He JONyCTUTL pa3BuTMe NocneAcTBurin npossneHnii @O go AC.

BeposTHoCcTHas oueHka pucka AC npeanoniaraetT MCMosib30BaHWe COOTBETCTBYIOLLMX METOA0B
OLLEHKW HaLeXHOCTN 6apbepoB Ge3omnacHOCTU. PakTopaMu OMacHOCTY rpynnbl «Bo3gyLiHoe cyaHO»
(BC), MHULMUPYIOLLMMM U CONYTCTBYHOLLMMU pa3BUTUI0 AC, ABNAIOTCA 0TKa3bl PYHKLMOHa/IbHbIX
CUCTEM CamosieTa 1 ABUraTenid, KoTopble MOryT ObITb NpeAoTBpaLLeHbl Npy NPOBEAEHUN TEXHUYECKO-
ro o6cnyxmeaHunsa n pemoHta BC.

[narHoctmposaHme TeXHNYECKOro cocTosHua cuctem BC B npoLiecce akcnnyatauuy SBnseTcs cy-
LLeCTBEHHbIM 3/1EMEHTOM CUCTEMbI YNpaB/ieHns 6e30MacHOCTbIO NOETOB U AeACTBEHHbIM MPOaKTUB-
HbIM [2] MHCTPYMEHTOM HeAOMNYLLEHWNSA K MOJETY HEMCNPABHOI0 BO3AYLLHOIO CyfiHa CO CKpbITbiMK PO.

[ins OLeHKM OLLIMOKM Mpy TEXHUYECKOM 06Cny>uBaHuy BC, cneficTBMEM KOTOPOW ABMISIETCA HEBbI-
AIB/IEHNE HeMCMnpPaBHOCTW/OTKa3a CUCTEM CamosieTa 1 ABuUrartens, NpMMeHMMa BepOATHOCTHAsA MOZEb.
[aHHas Mogenb No3BOAUT OLEHUTL BEPOSITHOCTb «He cpabaTbliBaHWUsA» Gapbepa NpeaoTBpaLLeHNs Npo-
aBneHns @O rpynnbl «Bo3ayLHOe CyHO» Npu NPOrHO3MPOBaHNM PUCKOB aBUALMOHHBLIX COObITUIA.

Mpumem cnegytoulee 0603HayYeHne: Pj - BEPOATHOCTb COBMECTHOIO HaCTYMN/IEHNS ABYX COObITUIA:
0OBEKT AMarHOCTMPOBaHUA HAXOAMUTCA B TEXHUYECKOM COCTOSHWW |, & B pe3y/nbTarte AMarHoCcT1poBa-
HUSA CYMTAETCH HAXOLALLMMCS B TEXHUYECKOM COCTOAHWUY J. py 3TOM, C/IN | - UICNPaBHOE COCTOSHME,
a ] - HeucnpasHoe cocTosHue, P;j - owmbKa I-ro poga. Ecnam i - HemcnpaBHoe COCTOAHYME, & j - UC-
npaBHOe cocTosiHue, Pj - owmbka I1-ro poga [3]. PyHKUMOHAbHBIE cUCTEMbI U ABuraTtenib BC obbe-
OVNHWM MOHATUEM - 0OBEKT AMArHOCTUPOBAHUA (fasiee No TEKCTY - 0OBEKT).

MpvmMem cnefytouie 0603HAYEHNSA: a- BEPOATHOCTb NMPU3HATL B pe3y/fbTare AMarHoCTUPOBaHUSA
McnpaBHbIA 00BEKT 3a UCNpaBHbI; (1-a) - BEPOATHOCTb MPU3HATbL UCMPaBHbLIN 06BEKT 3a Heucnpas-
HbIl - ownbKa I-ro poaa; B- BEPOATHOCTb MPU3HATL HEUCNPaBHbIA 06BEKT 3a HeucnpasHbli; (1-p) -
BEPOATHOCTb NPU3HATb HEMCIPaBHbIA 06BEKT 3a UCNpaBHbIN (owmnbKa 11-ro posa).

MprmeM ycnoBue, YTO TEXHUYECKOE COCTOSHIE 0OBEKTOB KOHTPOIMPYETCS C NOCTOSAHHON Nepuo-
OVYHOCTBIO, M B HAYa/TbHbIA MOMEHT BPEMEHU UX YPOBEHb HALEXXHOCTU XapaKTepu3yeTcs BEPOATHO-
CTbt0 6e30TKa3HOI paboTsl P, (cocTosiHNe E, 06beKTa AnarHoCTPOBaHS).

B MOMEHT nepBoro KOHTPO/Is, yepe3 NPOMEXYTOK BPEMEHU t; U3 COCTOAHUSA E, C BEPOATHOCTLIO

P(t,) BblaensaeTcs coctosHne E,, (06beKTbI, KOTOPbIE OCTA/IMCL UCMPaBHLIMM K MOMEHTY t;) 1 C Bepo-
ATHOCTLIO 1 - P(/]) BblgenseTcsa coctosaHue Ey; (HemcnpasHble K MOMeEHTY t, nsgenus). Mocne npose-
AEHNA KOHTpONA cocTosHua Ey, n Ey TpaHCthopMmupytoTca COOTBETCTBEHHO B COCTOSHUA E;, u E;.
Bca Lenoyka nepexofos COCTOAHWI NpW NepUOAMYECKOM KOHTPO/e 06beKTa NnokasaHa Ha puc. 1.
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P() \ all) Pmi (ti + T/r i(ti+0
(1- a)P(ti)P{,\bl_ ‘ (L-a)PNi (ti+ TP, g
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N e[i - P(ti)]Po . \
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Puc. 1. 'path cOCTOSAHWIA KOHTPONNPYEMOr0 06beKTa

Mocne NepBOro KOHTPO/ISi BEPOSITHOCTb MCNPaBHOCTY 06beKTa ByAeT ONUCLIBATLCA CeAY LM
obpasom

Py i =a*P(ti) + (i - a) * P(ti) * Po + B *[i - P(0]* Po. Q)
O603HaunM B MOCNEAHUX ABYX CnaraeMblX paBeHCTBa (i) 3HaveHue P(t;) vepes P,
- jx(t)dt
P=e?
Tenepb BbipaXeHue (i) NpuMeT Buz
pri=a* Pi+ (I-a) *Pi* Po+s*[i-P(ti)]* Po. (2)
Ecnm P, =1, Tonpna =8 =1iu3(2) c yueTtom (i) creayert, 4to

Phi=1.
PaccmMoTpyMM MOMEHT BpeMeHu t = t; + T. BepoATHOCTb UCMPaBHOr0 COCTOAHMA 06beKTa nocne
MepBoOro KOHTpons 6yaeT pasHa
Py = a*p(y ) + (i -ams) *P(t +T) *P + 0 *P () . 3
0O603Ha4mMm P_(t) yepes P(T). Monyumm crepyroLLee BbipaxXeHue
Pri(t) =a* P(t) + (i -a-s) * p(t) * P + s * P(t). 4)
PaccMOTpMM YaCTHbIN ciyyai a(t) = n = const. TOrAa
P=e. P(la = e,
MopacTtasnas 3HaveHus P, n P(T) B paBeHCTBO (4), U, BbIMNONHMB NPeobpasoBaHuns, NoMyHUM
phi(t) = (i -B)*e™ +B*e, (5)
Mpwn 3KCNOHEHLMANIbHOM 3aKOHe pacrnpejeneHns BeposTHOCTbL 6e30TKa3HOM paboTbl 06beKTa
Prn(t) He 3aBncUT OT a.

Mpu p=i
hict (6)
MocnefHee ycnosuwe cnpases/nBo 4Jis mo6oro MOMEHTA BpeMeHN
t=i*t+T.
Mpeobpasyem ypaBHeHUe (4). C 3TON LEeNbO Bbipasnm
Ix(t)at -Ix()) at I mjt)at Ix(t) dt

Pize O g0  *gh m P%gdl (7)
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Beesnem 0603HaueHve

N+71
- |$|(t)dt
el =R (t),j=0;k (8)
- Jz(t)dt
ed  =P,i=1;k.
Torga paBeHCTBO (4) NpUMET BUS,
P.() =a*PR(r) + (1-a-8) *P* PM + B*R,,M (9)
nnm
P,O=«l11*PM +«10* PM +&* PM, (10)
roe

- Ix(t)dt

Ro(T) =p(T) =e
K MOMeHTY BTOPOro KOHTpons (T =t;; t = 2t;) 06bEeKT MOXET HAXOAUTLCSA B OAHOM M3 COCTOAHUI
(puic. 1): ncnpaBHOM e,, C BEPOATHOCTbIO P, (t; +1,) v HeMcnpasHOM e;,C BEPOATHOCTbHIO

1»m® + O. lNMocne BTOPOro KOHTPO/S BEPOSTHOCTb WUCMPABHOIO COCTOSAHWUS OObEKTa B MOMEHT
BpeMeHu « = 2t, + + byfieT paBHa

p2M =a* Py ] (2] + 1) + (1-8) * Py 1(2t]) * P(T) 4 8 *[1- Py 1(2t])] * P(T), (11)
Mopctasnas B (11) BmecTo P, ero BoipaxkeHune n3 (4) n genas npeobpa3osaHus ¢ y4eTom (8), nonyymm

P 20-a.P2*Rom , a Paae* P +e* R1M +

12
(1-aB)* @* p+ P[(1-aB)r+8]}* 34 +8* PM 12
nnu
Pm 2 (1) = «22 * R2T) + «21 * RiT) + «20* Ro(T) + B* Ro(T). (13)
HeTpyaHo y6eamnTbes, UTo
P 1B
«22=adl* P T @ =2aP («10+8) ; «20 = ¢ a («22 + «21) . (14)

Cobntofias yKazaHHOe NpaBmno, /1 BEPOSTHOCTM UCMIPABHOMO COCTOSAHMSA MOC/NE TPETHENO KOH-
TPONs B MOMEHT BpeMeHM t = 3t; + T NONy4»M BbIpaXKeHWe

oM 3(,[) - «33 * RB(T) + «32 * Rz(t) _F7? (T\L/—*((gl * 73 (i\ _Lmo* Rl(T) + «30 * RQIB)
Mpwn aTom
P P -a-
« a*«,* P—; gy =a* &y * P—; &g =a* Py (¢ + B); « 1-a-8 Hf«33 + «gy + «gp). (16)
a

B cnpasefiMBoCcTU (hOpMyN HETPYAHO YOeAnTLCA, eCivi MPOBECTM BbIKMAAKW, aHAIOTNYHbIE TEM,
KOTOpbIE BbIMO/HAMNCL 419 OTbICKaHWUS BeposTHOCTen Pm(t) n P, p). Tenepb 4ns BEPOATHOCTU UC-
npasHoi paboTbl nocne K-ro KOHTPO/IA B MOMEHT BPeMeHU t = K * t; + T MOXHO 3anucaTb BblpaXKeHne

PMk ke * Rk (T + «k (k=1) * rk=1 (D + «k (k=2) * rk-2 O + . + «k (k- ) *rk-j O +

(17)

+ «k1 * R1M + «k0 * RO(M + &% RO(T)
KoathduumeHTsl «, (,_ J) OyAyT onpeaenstbes PpeKyppeHTHLIMU COOTHOLLIEHUAMU:

p
&, =a* < (v 1)(v. Pa*P,
SRR (18)

8%
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* P—l
ak(k-1) ak-1)(k-2) =
P - 2
Skig.2
ak(k-2) = a* a(k-1) (k-3) :

Pk-3

P

a . ma*a N (k -':}CH
(k- j) NCS) (SIE) R (19)
k-l
ak1=a* P(a(k-]_)o +8) .
1-a-8 H.=k

ax 0 z 2kn
a H=1

3 hopmynbl (17) crefyeT, YTO MAHUMaILHOE 3HaYeHUE PaBHO
-Ja( t)dt
PM]_:E*EO .

rlpVI A = const 3HayeHue PukO 6y,£|,eT 3aBUCETb TO/IbKO OT BEPOATHOCTM B, MEPUOANYHOCTU KOH-

TpONA WM BenuuuHbl A. 3TO HETPYAHO [OKa3aTb METOLOM MHAYKUUW, Y4YWTbIBasA COOTHoweHue (5). A5
3TOr0 YacTHOro c/y4yas BMecTo (17) nmeem

Pm (1) = "(L-opx *per B(L- BRI *ppr v 4o *(L- By *p 4" (20)
.. tB(1-B)* P +
Mpeo6pasyem ypaBHeHue (20). O603Ha4mm (1 -B)* P yepes a. OueBMAaHO, UTO a < 1. Torpga pa-
BeHCTBO (20) npuMmeT Bug,
pmk (1) = [(1 - B)* * p + B(L + a+a- +... +a1)]* Ro ().
Ho BTOpOe cnaraemoe ecTb reoMeTpuyeckas nporpeccus. Noaromy
2 H doa
1=1 1l-a.
OTcrofia OKOHYaTEeNbHO MoJTyyaem
Pu(ty Qapspw T T gy (21)
1-(1-8)*P1
roe Ry (1) =e" ™
Tenepb BO3MOXHO OTbICKaTb Npeje/ibHoe 3HayYeHue p,~ (T) NPy YCNOBUM k . Tak Kak
(1-8)«* Py« NPN ITOM CTPEMUTCA K HY/HO, TO

B* e ~A

PN, (t)M (22)
1-(1-8)*P
Monaras r=t; , Nonyvyaem
*
P Brr (23)
1-(1-8)*P.
[na pacyeTta BEPOATHOCTU HEOBHapPYXXeHWSA 0TKa3a UM HencrnpasHOCTY BO3AYLLUHOIO CyAHa npu
TEXHUYECKOM 00CNY>KMBaHUN NOMYHUM hopmyy
=P

Perror C| ; (24)

1-(1-B)* P]'
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MapameTp B MOXET ObITb OMpPeAeneH ¢ UCMO/b30BAHWEM MOLENN OLUMOKM TEXHUYECKOrO Nepco-
Hana (pwc. 2), npueeaeHHoOW B pa3paboTke nporpammbl CATS - «[MpuynHHas Mogens 6e30MacHOCTY
Ha BO34YLUHOM TpaHcnopTe» [4].

Puc. 2. Mogenb oWwmn6KN nNepcoHasna no TeEXHNYecKoMy o6cnyxnsaHuio BC

B CATS oLlumnbKa TEXHMYECKOro NepcoHana npeAcTaBneHa, kak baiecoBckasi CeTb JOBEPUS: OLLING-
Ka yesnioBeka 1 opmupytowmne ee (hakTopbl BbICTYMNAKOT B KAYeCTBE «Yy3/10B», CBA3AHHbIX «Ayramu»,
NnpeACTaBNAOLWMMN BEPOATHOCTHOE NN PYHKLMOHAIBHOE BIMSIHWE (DaKTOPOB Ha OLUMGKY. B pacueTtax
NCMO/b3YHTCA pacnpeseneHns Be/IMYmH (hakTopoB OMacHOCTU, & He UX TOYeYHble OLeHKM (puc. 3).

Puc. 3. baliecoBa ceTb J0Bepust
BepoATHOCTb OLLNOKY YenoBeKa BbluMcifeTcs no opmyne [4]
N

P,,r0,= HEP * £ PSF* W, (25)
i=1
roe HEP - BepoSTHOCTb OWWMOKM MPW BbINOMHEHUW OMNpefeneHHon 3agayun; PSF; - BaunaHve i-ro
B/nsOLLIEro (hakTopa (Shaping Factor) Ha oLwmnbKy; W; - BeC i-ro BAMAIOLLEro (akTopa.

PaboTa BbINosHeHa npu noagep>kke MuHucTepcTea 06pasosaHus 1 Haykn PP B pamkax Mo-
cTaHosneHus MNpasuTenscTea PP Ne 218.
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PROBABILITY ESTIMATION OF THE HUMAN ERROR AT AIRCRAFT MAINTENANCE

Zubkov B.V., Makarov V.P.
This article is devoted the mathematical model not detection of fault or malfunction of the aircraft at maintenance.

Key words: hazard, error, probability.
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METOAO/10I A MPUMEHEHUNA KOMBUHMPOBAHHOIO METOJA
FMEA-FTA A1 AHAJTM3A PUCKA ABUALUMOHHOI O COBbITUA

B.A. LLUAPOB, B.IN. MAKAPOB

CTaTbs NpefcTaB/ieHa JOKTOPOM TEXHUYECKMX HayK, Npodeccopom B.B. 3y6KoBbIM

B cTaTbe uccnegyeTcs BO3MOXHOCTb MPUMEHEHWUS KOMOMHaLMW ABYX W3BECTHbIX METOAOB aHain3a OTKa30B TEXHW-
yeckux cuctem FMEA 1 FTA K aHan13y puMcKoB A1 6e30MacHOCTY NOIETOB B aBMaKoMMaHWN.

KntoueBble coBa: aBmalyoHHOe cobbITMe/NponCLLIECTBUE, (HaKTOP ONacHOCTY, OLEHKa pUCKa.

1. BBepgeHue

Cneupanmctam Mo ynpasieHno 6e30MacHOCTbI0 MONETOB aBMaKOMMNaHUA XOTenoch Obl MMETh
NPOCTON M HafEeXHbIA MHCTPYMEHT KONMYECTBEHHOW OLEHKMN 1 NPOrHO3MPOBaHUA pucka. [ns aHanmsa
6e30MacHOCTM TEXHNUYECKNX CUCTEM B Ka4eCTBe Takoro metofa npegnaraetca FTA-FMEA meTtogono-
rMs aHann3a 0TKasa. OTO MHHOBALMOHHAA KOMOUHaLMS ABYX TPAAULMOHHBIX U LUMPOKO UCMO/b3ye-
MbIX METO[OB aHain3a HafeXHOCTW: «AHanM3 BUAOB W MOCNEACTBUMA MNOTEHUMAIbHBIX OTKA30B»
(FMEA) n «AHanu3 fiepesa HeucripagHocTein» (FTA).

W3BecTHO, uTo FMEA [2, 4] npuMeHseTca Ans aHanmsa NocneAcTBUiA AMHUYHbLIX BUAOB OTKA30B,
nccnefoBaHre NOCTPOeHO NO MHAYKTUBHOMY NPUHLANY «CHU3Y - BBEPX», Pe3y/bTaTbl aHan3a rnpea-
CTaB/IeHbl, KaK Mpaswuo, B hopme TabuLl.

MeTtog FTA [2] no3BonseT uccnefosarb KOMOUHALMM OTKA30B, MOCTPOEH MO NPUHLUMMY «CBEPXY
- BHU3», U BU3yaSlbHO MPeACTaBNAETCA KakK fIormyeckas auarpamMma. AHasm3 KOMOGuHaumiA 0TKa30B -
3HauMmMoe npeumyllectso FTA nepes FMEA. OgHako ucnonb3oBaHne FTA TpebyeT crneymasbHbIX
3HaHWIA, ONpeAeneHHOro onbiTa B 06/1aCTV aHa/IM3a U AaXe «TBOPYECKOro NoAxoAa», YTo B COBOKYM-
HOCTM NPUBOAUT K YNYLLEHWUAM 13 aHa/IM3a HEKOTOPbIX U3 BUAO0B 0TKa3a UM X KOMOUHALMIA.

O6beanHeHNe MeTOLO0B NO3BO/ISET MaKCMMMU3MPOBATh UX MpenMyLLecTBa MUHUMU3NPOBATL He-
[0CTaTKKN, HO MCMOJb30BaHWe 00beMHEHHOrO MeTofa 1A aHanm3a 6e30nacHOCTU Ha YPOBHe aBuma-
npeanpuaTua TpebyeT cneyumasbHbIX NOAXOL0B. B cTatbe paccmaTtpuBaeTcd NprMeHeHVe nogxopa
FTA-FMEA gna nocTpoeHus «aepeBa COObITWI» C Lenbio pacyeTa (MPOrHO3MpoBaHnsa) pucka asua-
LIMOHHOrO COBbLITKS.

2. Cxema pa3BuUTKS aBUaLMOHHOIO COObITUSA

[ns uenel faHHOro MccnefoBaHUA Noj aBMauMoHHbIM cobbiTuem (AC) Byaem NOHUMATL aBua-
LIVIOHHbIE MPOUCLLECTBUA U NHLUMNAEHTBI. STOT MNOAXOL COOTBETCTBYET MPUHATOMY B 3apy6eXHbIX Myod-
NnKaumax, rae 4acto pasHuLa mexxay npovcllectsmem (accident) n nHumgeHTom (incident) onpegens-
eTCA TO/IbKO BeNIMYMHOW yLep6a [10, 11]. Pazsutue AC [5, 7] HauMHaeTCA C BO3HUKHOBEHUA HULWW-
PYHOLLMX COOBITUIA, CBA3aHHLIX CO CO0AMU B Gapbepax NpefoTBpaLleHUs NPOsABeHUN (PaKTOpoB
onacHoctun (hazards) - NPUYMH UHULMNPYIOLLMX COBLITWIA. B pesy/bTaTe BO3HUKAET NMPOMEXYTOYHOe
COObITME, KOTOPOE MOXET ObITb 0XapaKTepu3oBaHO CTEMEeHbI OMacHOCTM 0CO60i cuTyaumm no [6].
[MpomexkyToUHOe CcobbITMe MOXET 3aKoHUMTLCA AC, ecnn ByLyT CIOMIeHbl 6apbepbl naprposaHus,
NN MOXKET ObITb NapMpoBaHHbIM 6e3 NnocneAcTBuiA Ans 6esonacHocT nonetos (bI).

Moaxon K aHanmsy prckos AC C y4yeToM BNnsHWA 6apbepoB 6e30MacHOCTU HaLlesl CBOe MprMeHe-
HVe B MeTOAge, paspaboTaHHOM paboyeii rpynnoin ARMS (EASA) 1 4oCTaTO4HO NOAPOGHO ONMCaHHOM
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B MOHOrpaguu [7]. B HacTosLLee Bpems 3TOT NOAXO0L, HAX0AMT BCe Bo/ee LIMPOKOE NMPUMEHEHWE B CUC-
Temax ynpasneHus 6esonacHocTbio nosnetos (CYBIT) nepegosbix AK (http ://www. skybrary. aero/), no-
3TOMY OH ¥ Obln B3AT 3a OCHOBY Mpu pa3paboTke cxeMbl pa3suTus AC B npegniaraeMoi Metoguke (puc. 1).

dakTop onacHocTh (PO) - 3TO COCTOSAHME, YCNOBME UM 0OBEKT, 061aAal0WMIA NOTEHLNAbHOW
BO3MOXXHOCTbIO HaHeCTu TpaBMy MepcoHany, MPUUUHUTL Yilepb 060pYA0BaHUIO UM KOHCTPYKLMK,
BbI3BaTb YHUUTOXEHWE MaTepuasioB UM NOHU3UTL CNOCOBHOCTb aBMaLMOHHO-TPAHCMOPTHOW CcuUCTe-
Mbl (ATC) ocyLlecTBNATb NpeanucaHHyo PYyHKUMIO (Ha ocHoBe [5]).

MposisneHne ®O - 370 HeraTMBHOe Bo3aelcTBre PO Ha (PyHKUMOHMpPOoBaHMe ATC, cBA3aHHOE C
B 1 nmetoLLiee onpefeneHHyro xapaktepuctuky. ®O Bo3geicTBYtOT Ha ATC NOCTOAHHO, OfjHAKO 3TO
BO34€eNCTBME MOXET OblTb JOMNYCTUMbIM (HE WMMETb HeraTMBHbIX MOCMEACTBWI) WU ONACHbIM -
ABUTLCA MPUYNHON NPOMEXYTOYHOr0 cobbITUA B Lenoyke passutua AC. Paccmotpum ®O «Casur
BETpa», KOTOPbIIA, COrnacHo [8], MOXeT OblITb:

444 criaboiv (0T 0 0 4 y3nos BKMOUMTENLHO Ha 30 meTpax (100 dyTos));

444 yMepeHHbIM (0T 5 10 8 y3n10B BKNOUMTENbHO Ha 30 meTpax (100 dyToB));

¢¢¢ cvnbHbIM (0T 9 10 12 y3/108 BKIHOUMTENLHO Ha 30 MeTpax (100 cyToB));

444 04eHb CUbHBIM (Bbiwe 12 y3108 Ha 30 meTpax (100 yToB)).

XapakTepmucT1KOi 0NacHOCTM CABUra BeTpa ABNSETCA rpafueHT ckopocTu BeTpa. Crnabblil casur
BeTpa A/19 Bl He npeAcTaBnifeT yrposbl U MOXET ObITb OTHECEH K LOMYCTUMOMY nposBieHnio ®O.
[pyrvie Kateropmm He06Xo4MMO y4ecTb npun aHanmse puckos AC.

TpagnumoHHo B 6e3onacHocTy nosfetoB ATC MCMOMb3yeTca coveTaHne rpynmn (PakTopoB: «3IKu-
naxk»; «Bo3gyLuHoe cyaHo»; «Cpepax.

«bapbepbl MPefoTBpaLLEHNA» MPefHa3HAUeHb! He JOMYCTUTL NPOABIEHNS (haKTOpOB OMacHoOCTH (T.e.
NpeaoTBPaTUTL «MPOMEXYTOUHOE» CObbITUE), «bapbepbl MapnMpPoBaHUa» NpefHasHaveHbl He JoMyCTUTD
passuTue npossieHnin @O po AC (T.e. NapypoBaTh pasBUTHNE «MPOMEXYTOUHOro» cobbiTus Lo AC).

3. MeTogonorua nocTpoeHns fepesa pas3sutua AC

B cootBetcTBUM ¢ MeTogonorveli FMEA-FTA nepBoHaYalbHO HEOOXOAMMO BbISBUTL OMAacHbIe
KOHeuHble nocneactsus (End Effects - [1]) ana 06bekTa nccnefosaHus. Yuntbisas cnoxHocts ATC,
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npegniaraeTcsa BbINOMHATL pacyeTbl Ana kaxaoro Tuna AC. MNepeyeHb TUMOB COObITUIA, UCNOSb3Ye-
MbIX B 6a3ax AaHHbIXx AC B A P®, cofepxuTcad B ABTOMAaTU3MPOBAHHON cUCTeEMe 06ecrneyeHus
6esonacHocTn nonetoB (ACOBIM) [9]. MexayHapoAHbIi NepeyeHb KaTeropuii aBnaLmoHHbIX Cobbl-
Tl npuBeseH B [10] u [11].

O[iHaKo 3TK CYLLECTBYIOLLME NepeyHn paspaboTaHbl A1s opraHnsaumm 6as fjaHHbIx AC, HO He Ans
3a/ia4 MpPOrHO3MpoBaHUs aTUX CobbITUI. HekoTopble TUMbl (kateropun) AC B yKazaHHbIX Kraccugu-
KaTtopax K paktopam OMacHOCTM ABMIAKOTCA NMPOMEXYTOYHbIMU COBLITUAMM MO CxeMe puc. 1. [ins npo-
rHO3MPOBaHWS PUCKOB HEOOXOLMMA OMpPeAeneHHOCTb B MOCMEACTBUAX KOHEYHOro CobbITsA. B Lensx
peLLeHNs NOCTaBNeHHOM 3a4aYn aBTopamu npegnaraeTca CO6CTBEHHbIN Knaccugukatop AC, paspabo-
TaHHbI Ha ocHoBaHWK Knaccudmkatopa ACOBIT n mexayHapogHoro knaccugukatopa MKAO, npea-
CTaB/IEHHbIN B Tab/. 1.

Tabnunual
Knaccugukarop cobbITuii
Ne Kopg HavmeHoBaHve
2 3

HEBE3OMNACHOE KACAHWE BII

! ARN ABNORMAL RUNWAY CONTACT
2 BIRD CTOJIKHOBEHME C NTULAMN
BIRD
3 CEIT CTOJIKHOBEHVIE UCIMPABHOIO BO3AYLLIHOIO CYAHA C 3EMJIEV
CONTROLLED FLIGHT INTO OR TOWARD TERRAIN
MOXXAP
4 FIRE FIRE
5 GCOL CTOJIKHOBEHUE C OBbEKTOM HA 3EMJIE
GROUND COLLISION
6 LOC-| MOTEPA YTIPABJIEHNA B BO3AYXE

LOSS OF CONTROL - INFLIGHT

CTOJIKHOBEHVE MEXY BO3AYLLUHLIMA CYAAMW B BO3AYXE

7 MAC AIRPROX/ ACAS ALERT/ LOSS OF SEPARATION/ NEAR MIDAIR COLLISIONS/

MIDAIR COLLISIONS

BbIKATbIBAHVE 3A MPEAENLI BIM

RUNWAY EXCURSION

9 SEC MPOUCLLECTBWSA, CBA3AHHBIE C ABUALIMOHHOWM BE3OMACHOCTbIO
SECURITY RELATED

10 CTOL CTO/IKHOBEHWE C MNMPEMNATCTBNAMW HA 3TATIE B3JIETA U NMOCALKN

COLLISION WITH OBSTACLES DURING TAKE-OFF AND LANDING

11 PA3FEPMETU3ALINA

DECOM DECOMPRESSION

12 | ADES-1 | PA3SPYLUEHUE MNMJTAHEPA B BO3YXE

AIRFRAME DESTRUCTION - INFLIGHT

8 RE

Tunbl cOOLITUIA B COOTBETCTBUM C MeToZoNorved FTA aBAAIOTCA BEPXHUMU (FOMIOBHbIMU) COObI-
™mavm [3].

Cnegpytownm wiarom metogonorun FMEA-FTA gaBnseTca cocTtasneHue nepeyHs ®O, onpege-
NAOWMUX pa3BUTUE KOHKPeTHbIX TUMoB AC. CyLIeCTBEHHYIO WH(OPMAaLNOHHYIO MOALEPXKKY MOXHO
NONyYUTb M3 aHasm3a CTaTUCTUYECKMX AaHHbIX 06 AC. Mpu 3TOM peain3yeTcs BOCXOLALMIA METOA
FMEA - ot @O Kk Tnnam AC.

Mpouenypy CTaTMCTUYECKOr0 aHanM3a CnefyeT coveTath C uccnefosaHuamu Tunos AC no npuH-
umny FTA - oT BepXHEro cobbIT1A Yepes NPOMeXyToUHble COObITUA 1 6apbepbl 6esonacHocTn K PO.

PaKTOopbl 0MAacHOCTW AO/MKHbI ObITh MPeACTaB/ieHbl B BUAE, NMO3BOJAIOLLEM MOMYUYUTb UCXOAHbIE
[aHHble [J19 pacyeTa CTEMeHU Cepbe3HOCTU WX MPOSB/IEHUA B BUAE BEPOATHOCTU WUHULMMPYHOLLETO
cobbITnA. XapakrepucTkamm ®O MOryT ObITb: YMC/I0BbIE 3HAYEHWS, ClyYaliHble NapaMeTpbl CTOXAac-
TUYECKOW NPUPOLbI C N3BECTHLIMU U HEW3BECTHLIMU BEPOATHOCTHLIMW pacnpejeneHusaMu, napaMmeTpbl
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HEYMCNOBOM NPUPOAbI, KOTOPble MOTYT ObITb paccuMTaHbl UCK/IKOUYUTENIBHO HA OCHOBaHWMW 3KCMNepT-
HbIX OLEHOK Mo [12], B TOM YnC/e C NPUMEHEHNEM HEYETKMX METOA0B «MArKOro OLeHUBaHUSA», OMNn-
CaHHbIX B [13].

B KaX[OM KOHKPETHOM C/ly4yae HY>XHO MOAXOAUTb TBOPYECKW, CTPEMACHL UCMOMb30BaTh Te [aH-
Hble, KOTOpble MO3BOMIAT PaccynTaTb UCKOMYHK BEPOSTHOCTb MPOMEXYTOYHOrO COObITUA C Hau-
00/bLUEN [OCTOBEPHOCTHIO.

Hanpumep, gna ogHoro u3 Buaos AC «BbikaTbiBaHUWe 3a npegenst BT npy nocake» B KayecTse
NPOMEXYTOYHOIr0 COOLITUA PacCMaTPUBAETCA 3HAUMTENIbHLIA «MNepenieT 30Hbl NPU3EMIEHNS». ITO
CO6bITUE ABNAETCA NPOSBIEHMEM HECKOMBbKNX PO rpynmbl «AKMNaXx», CPeAN KOTOPbLIX MPOeT nopora
BN Ha BbICOTe 3HaunUTeNbHO 6Ofiee PeKOMeHAOBaHHOW, [/IMHHOE BblpaBHUBaHWE, 3HAYMTE/IbHOE
npe.biLeHne ckopocTy Vapp v ap. OfHako 418 NPOrHO3MPOBaHWS COBLITUS «3HAUNUTE/bHBIN nepe-
NeT» B NPEeACTOSALLEM MONeTe LefecoobpasHo UCNo/b30BaTh BEPOATHOCTHOE pacrpefeneHne Bemum-
Hbl «repeneta» no gaHHbIM CCIM ons KOHKPeTHOro nuiota. PasymeeTcs, HEOOXOAMMO YUNTbIBATb U
XapaKTepuCTKM a3poApoOMOB, B YACTHOCTM, pacrosiaraeMyto nocafouHyo AUCTaHUmMIo. Takoi noaxos
MOXET CYLLECTBEHHO YNPOCTUTL CTPYKTYPY M MpoLesypy NMoCcTPoeHns «aepesa» (puc. 3).

Crepyet pasnuyatb NOHATMA «npossnieHve ®O» n «npuunHa PO». Hanpumep, daxkTopamu
ONacHOCTW TPYNMbl «QKUMNaX» MOryT ObITb: MPeBbILLEHNE PEKOMEHLOBAHHOW CKOPOCTU CHUKEHUS,
co3faHue KpeHa, 6osiee [OMYyCTUMOro Ha nocagke, v 1.4. T.e. npossneHne O - 310 COObLITWUE,
nMetoLLee 0AHO3HAYHO ornpefensemMble NOCneACTBMA AN1A KOHKpeTHOro Tuna AC. MNpuynHamm nposs-
NneHnin @O moryT 6bITb: NPOgeccMoHabHas NOArOTOBKA; NMCUXOMPU3NONIOrNYECKE OCOOEHHOCTM Ye-
NoBeka 1 T. 4. Mpn 3TOM HEBO3MOXKHO YETKO OMpefenunTb, K KakuM UMEHHO NMOCNeACTBUAM B pasBUTUN
[l@HHOr0 TWMa aBMaLMOHHOI0 COBLITUA MPUBEAYT, HAMPUMEP, NCUXO(PU3NOIOTMYECKME OCOOEHHOCTH
yenoseka. AHanm3 npuumH PO 1 KX OLEHMBaHNE HEOOXOAUMbI A1 MPOrHO3MPOBAHUA BANAHUSA 3TUX
(haKTOPOB OMaCHOCTY Ha Pa3BUTUE aBUALMOHHBIX COObITHUIA.

Pesynbtatom aHaimsa FMEA-FTA faBndeTca NOCTPOeHME AepeBa pasBuTua aBualvoHHOIo Co-
ObITUS - NIOTNYECKOW CXEMbI, OTPaXKatOLLLEN BEPOATHbLIE CLIEHapUM pPa3BUTUS U NPOSBEHNS (DaKTOPOB
0MacHOCTM N UX KOMOMHaUMWIA Yyepe3 NPOMEXYTOUHble (HeXenaTeNbHble) coobITUA U Gapbepbl 6e30-
nacHoctu B AC (puc. 2).

MpeonaraeTca aHanM3MpPoOBaTh TOMLKO BEPOATHbLIE CLeHapun pa3BuTua All, UCKNHOYMB HEBEPO-
ATHble. 3TO YCN0BWE MO3BOUT MOCTPOUTL MOJAENN [ePeBbEB, NPUrOAHbIE AN NPAKTUYECKOro npu-
MEHEHUSA B aBMaKOMMaHWM.

OfHOM M3 OCHOBHbIX 334ay NPOBOAMMOrO aHan3a SBNAETCA BbISB/EHME KpaTyallunxX MyTen K
AC, KOTOpble OTpaXKatoT HaMbO/bLLYH OMacCHOCTb B BO3MOXHbIX CLeHapusXx.

THUII
ABUAITMOHHOI'O
COBBITUA

T

TTPOMEXYTOYHBIE BAPBEPHI
COBBITUA BE3OITACHOCTHU

OAKTOPBI
OITACHOCTH

Puc. 2. CTpyKTypa [epeBa pa3BuTus aB1aLoHHOro cobbITUSA
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PakTop 0omacHoOCTK crocobeH noenuATb Ha passuTre AC, TOMbKO ecnv ByLyT «C/IOM/EHbI» U
bapbepbl NpefoTBpaLleHns, U 6apbepbl NApMpoOBaHUA. DTO YCIOBME HEOOXOAUMO peasv3oBaTb Npu
pa3paboTke aepesa pa3BuTua AC. CnefyeTt OTMETUTb, UTO HecpabaTbiBaHUA GapbepoB 6e30MacHOCTH
TaKXXe ABMIAKOTCA NPOABNEHUAMN (DAKTOPOB OMacHOCTW.

MocTpoeHwe fepeBa cobbITMA Ha npuMepe pa3snuTnsa AC tuna «BbikaTbiBaHWe 3a npegesnsl BMT»
npeAcTaB/ieHo Ha puc. 3.

Jlornyeckue 3Haku, MCNOMbL30BaHHbIE MPU MOCTPOEHUM [epeBa aBMaLMOHHOIO CobbITUSA, Npea-
cTaBneHbl B T1abn. 2 ([3]).

Tabnuua 2
Jlornyeckue 3Hakmn 1 0603HaYeHNS
O603Ha4eHe PyHKUNA OnwucaHue
BbIxogHOe CobbITVE MPOUCXOAUT, EC/IN BCE BXOLHbIE CO-
145”3 n BbITVS MPOVUCXOAST O{HOBPEMEHHO
BbIxogHoe cobbITVe MPOUCXOAUT, €C/IN NPOUCXOANT Nt0-
OR Vnn 60€e 13 BXOAHbIX COObITWIA (MM OAHO, UK B NO6OI KOM-
BuHaumn)
OCHOBHOE CvimBon ucnonb3yetca Ang 0603HaueHUs (pakTopa onac-
0 cobbITHE HOCTK
HepaspaGoTaHHoe | CoObITHe, fanbHeiiLLIas paspaboTKa KOTOPOro He Obina
cobbITne nposejeHa
3aK/oyeHve

MpoBeAeHHbIV aHanM3 nokasasl, YTo MOAXO0S, K pacyeTy pucKa aBMaLMOHHbIX COBbITUIA, OCHOBaH-
HbIA Ha MOCTPOEHWUMN [epeBbeB COObLITWIA, C MUCMONb30BaHWMeM MeTogonornn FMEA-FTA, npumeHum
0119 3aia4 NPOrHo3vpoBaHus BeposTHocTell AC B aBMakoMMaHum.

Mpeanaraemas MeTOA0/10MMA CYLLIECTBEHHO YNPOLLAET NpoLefypy W COKpaLLaeT Bpems NnocTpoe-
HUS [epeBbeB MO CPaBHEHMWIO C UCMO/b30BAHNEM K/1IACCUYECKOro BEPOATHOCTHOrO aHan3a 6esonac-
HOCTW [4], NO3BONSET NpPYEMIEMO [ NPaKTUKM peLlaTb 3afady BblYUCIEHWS NoKasaTesei besonac-
HOCTW, XapakTepHyto ana FTA, 1 3agady BblYUCIEHUA KPUTUYHOCTU OTKa30B CUCTEM, Ha KOTOPYHO
opueHTupoBaH FMEA.

OfiHaKo ncKounTeNbHaa cnoXXHocTb ATC noTpebyeT NpoBefeHWs AOMOMHUTENBbHBIX Creuuasb-
HbIX UCCNeA0BaHWNIA KaK B YacTu 06ecreveHns NonHoThbl yyeta PO, B YaCTHOCTM, NCUXOPU3NONIOTNYe-
CKMX XapaKTepUCTMK NWIOTOB, TaK U MO pa3paboTke METOAMK OMUCaHUA BO3LENCTBUSA Ha pa3BuUTUe
COoObITUI (B BEPOATHOCTHBLIX Mepax) PakTopoB OMacHOCTU M3 rpynmn «Akunax» u «Cpepgax». OcTatoTcs
He [0 KOHLA peLleHHbIMU Npo6sieMbl MO UCMOMb30BaHMIO /19 pacyeTa TEXHOOTUN «noc/ef0BaTe lb-
HbIX CBA3aHHbIX MaTpuLy» (Hierarchical Interaction Matrix [1]).

OueBMAHO TakXke, YTO MPaKTUYeCKas peasm3aums npesnaraemoil MeTogoorum notTpebyer paspa-
60TKM cneymnanbHOro NPorpaMMHOro 0becrneyeHus.

PaboTa BbINonHeHa npu noaaep>kke MuHucTepcTBa 06pasoBaHus U Haykn PP B pamkax [Mo-
cTaHos/eHus MNMpasuTenscTea PP Ne 218.



Puc. 3. [lepeBo pa3suTus cobbITsA TUMNa «BbikaTbiBaHWe 3a npegenb! B npyu nocagke»

' V14-V3INA efoLan 010HHRE0dVHMQINON BUHBHBWMAL BUIOLOTO LA

€
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THE METODOLOGY OF LLUE OF UNIFIED FTA-FMEA METHOD
FOR AVIATION ACCIDENT RISK ASSESSMENT

Sharov V.D., Makarov V.P.

This article is devoted to research of possibility of using an innovative combination of two traditional failure analysis
techniques: FMEA and FTA in airline safety risk analysis.

Key words: aviation incident/accident, hazard, risk assessment.
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BE3OMACHOCTb 1 SKOHOMWYHOCTbL MNMOJIETOB
C.E. MPO30POB

PaccMOTpeHbl hMHAHCOBbIE YCNOBUS 06ecriedeHmns 6e30MacHOCTU NONETOB, KaK COCTOSIHWSI MPUEMIEMOTO YPOBHS PUCKa.

KntoyeBble cnoBa: 6e30nacHOCTb NONETOB, (PMHAHCOBbIE PACXOAbl, KOHUKT UHTEPECOB.

BesonacHocTb nonétos (BIM) Bceraa Gbina v 0CTaETCS NPUOPUTETHOW XapaKTEPUCTUKON B OLiEHKe
aBMaLMOHHON aedaTenbHocTn I A.

OfHako B CBA3M C TeM, 4TO obecneyeHue Bl CBA3aHO He TOMBLKO C MOPa/IbHbIMU U MPOgheccro-
Ha/IbHbIMM 0643aTe/IbCTBaMK, HO TPebYeT onpesenéHHbIX, BMOJIHe 0CA3aeMbIX, MaTepPUasibHbIX 3aTpar,
BO3HMKAET KOHM/IMKT MHTEPECOB B BbIGOPE MPUOPUTETOB MeXAy 6e30MacHOCTbIO Y KOMMEPYECKOW
3(EKTUBHOCTLIO aBMALMOHHOW [eATeNbHOCTU. He eJMHWYHbI ClyYaun, KOrfa aTOT KOH(MKT paspe-
LaeTca He B nonb3y bI. Mpu 3TOM NoBbIWEHNE 3PPEKTUBHOCTU MOXET 06eCnevmBaTbCA Kak 3a CHET
COKpaLLeHMs NPAMbIX (IMHAHCOBLIX 3aTpaT Ha Bl (cofepxaHve COOTBETCTBYHOLMX NOAPa3AeneHni B
CTPYKTYpe aBmanpeanpuatus, obyyeHne n TPEHMPOBKa NepcoHana, coxpaHeHvie JIN BC, KOHTposib U
aHanu3 coctoaHua Bl n ap.), Tak 1 3a cyeT HapyLeHus npasun B (neperpys BC, Hefo3anpaska To-
NIVBOM B MHTEPECax YBeSIMYeHNss KOMMEPUECKON 3arpy3Ku, Heyxo[ Ha BTOPOW Kpyr 1 ap.).

Mo Bonpocy 0 B3aMMOCBA3WN 6e30MacHOCTM M MPUOBLIIN aBMaKOMMNaHUM YMECTHO MPUBECTY JTaKo-
HWYHOe, HO BMKOe 3aKtoueHve fokTopa [asnga XaHumHrepa (bbIBLLEr0 BULE-MPe3uaeHTa rno Bornpo-
cam 6e3onacHocT aBmakomnaHum America West Airlines): “OTcyTCcTBME OfHOrO MPUBOAUT K
YHUYTO>KEHU0 apyroro ™.

MpeHebpeXkeHe 6e30MacHOCTbIO MPU KOH(IMKTE MHTEPecoB «bHe30MacHOCTb - KOMMEePYecKas
3(eKTMBHOCTL» yBennumnBaeT puck All. Tpn 3TOM BO3HMKAIOLLME HEraTUBHbIE 3KOHOMUYECKUE MO-
cneactansa ot All 4acTo HeAOOLEHMBAKOTCA, MOCKO/IbKY CBA3aHHbIE C HAMMW NOTEPU UMEIOT Kak nps-
Mble, TaK 1 CKPbITble COCTAaB/IAOLLME.

MpsAMble MOTEPM COCTaBNAKT OYEBUAHbIE 3aTPaTbl, KOTOPbIE JIEFKO OMpeAenunTb. BbICOKyHO CcTOM-
MOCTb MOZBEP>KEHHOCTU PUCKaM MOXXHO COKPaTUTb COOTBETCTBYIOLMM CTPax0BbIM NMOKPbITEM. OfHAKO
NproBpeTeHNe CTPaxOoBbIX NOMMCOB He MoBbIWaeT b1, a nuLb nepepacnpegenseT (PUHaAHCOBbIA PUCK.

CKpbITble NOTEPU - 3TO 3aTpaThbl, HE MOKPbITbIe CTpaxoBaHNeM. MNMOHVMaHVe TakMX He3acTpaxo-
BaHHbIX (CKPbLITLIX) 3aTPaT XXU3HEHHO BaXXKHO A/19 MOHVMaHWUA 3KOHOMWUYECKKX acrekToB 6e30macHo-
cTu. K nx uncny oTHocATCA:

* MOTEPS KIINEHTYPbI;

* yuiep6 penyTauuu;
noTeps NPOV3BOAMNTENIbHOCTM NMEePCOoHaNE;

FOPULNYECKME NPOLIEAYPbI U MPETEH3NN;

* LITPabl 1 BbIrOBOPbI;

* CTpaxoBble OTYUCNIEHNSA U Op.

B utore Takve CKpbITble 3aTpaTbl 00bIYHO 60/1€€ 3HAYMTENbHBI, YeM MpsAMbIe 3aTpaThbl, ABMAIO-
LLinecs pe3ynbTaToM HEMOCPEACTBEHHOMO NOTEHLMaNbHOIO BINAHUSA Yrpo3.

PaccmatprBas B3aMMOCBSA3b YPOBHSA 6€30MacHOCTM M MOTPEOHbIX (PMHAHCOBLIX 3aTparT Ha ero
obecneyeHve, obpaTumcs K rpaurkam, npuBeLeHHbIM Ha puc. 1.

B npuBefeHHON Ha pUCYHKe OPTOrOHa/IbHOM CUCTEME KOOPAMHAT MO OCU OpPAMHAT R OT/IOXKEHDI
3HayeHus pucka All, no ocu C - (hvHaHCOBbIE 3aTpaThl Ha 0becneyeHue bI1, no ocu P - pacnonarae-
Mble (PMHaHCOBbIE pecypchbl (MPUBbINb).

Mpadukn R, = F; (C) n R, = F, (C) - 3aB1cMmocTu pucka (BeposaTHoCTM) Al OT BIOXKEHHbIX B

o6ecneyeHve 6e30MacHOCTM PUHAHCOBbLIX CPEACTB (B NMPELNONOXKEHNN Pa3yMHOI0 UX NUCMNO/b30BaHNS).
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XapakTtep 060MX rpayKoB MOKa3bIBAET, YTO MO Mepe CHVXXEeHWS YPOBHSA prCKa (pocTa LOCTUTHY-
TOro ypoBHs bI1), apdpeKTMBHOCTb (PMHAHCOBbLIX 3aTpaTt Ha obecrneyeHve 6e30MacHOCTM MajaeT npu-
MEpPHO MO 3KCMOHeHTe, KOTopas acCUMMTOTUYECKMN MPUBIMKAETCA K HELOCTVXXUMOMY abCONHOTHOMY
ypoBHIO R = 0.

Puc. 1. Bbibop npremnemoro cooTHoLeHUs «puck Al - pacxof (PMHaHCOBbLIX PecypcoB»

Mpatuk R, (C) otnnyaercs ot R, (C) 6osblueli KpYTU3HOW, YTO XapakTepu3yeT 6osee BbICOKYHO
3(HeKTMBHOCTL (PUHAHCOBbLIX BNIOXeHWIA B 0becneyeHve bl no cpasHeHuto ¢ rpadgmkom R, (C). 310
onpegensetcs 60see paunoHabHbIM UCMO/b30BaHMEM (MHAHCOBbIX CPELCTB, 60/bLUEN 3PPEKTUBHO-
CTbIO MPUHATONM cUcTeMbl 0becredeHns b, 6onee BbICOKUM YPOBHEM Pa3BUTUSA aBUALMOHHON TEXHW-
KV 1 TEXHO/OrWiA, 60/1ee BbICOKUMM MPOMECCUOHANIbHBIMU KaYecTBamMy aBUaLMOHHOIO NepcoHana.

paguk P = F (C), onpepensemblit n3 Bolpaxxenns P = Py — C , rae P, - 3Ha4eHue npmbbinm 6e3
3atpaTt Ha bll, nokasblBaeT, YTO OrpaHWYeHHOCTb pacnonaraeMbiX PECYpCOB MOXET OrpaHWyuBaTh
BO3MOXKHble 3aTpaThbl Ha bI1, a 3HaUNT 1 JOCTUXMMbIN YPOBEHb PUCKaA.

C pocTtom 3aTpat Ha Bl 1 ymeHbLUeHeM NpubbLINU 40 BENMUYMHBLI P, BO3pacTaeT BEPOATHOCTb
OaHKpOTCTBa MPeAnpUATUS [0 HENPUEMSIEMOW BEIMYMHBI, T. €. JOCTUraeTcs rpaHuLa npuemsiemMoro
YPOBHSA 6aHKPOTCTBA.

CokpalleHve 3aTpar Ha bl orpaHnumBaetcs BenmunHon Cl, Npu KOTOPOW MpubbLb COCTaBUT
3HayeHwe Py, a pUCK JOCTUTHET FpaHULibl MPUEMIIEMOTO YPOBHS H, - 3TO rpaHuLa 0611acTh npremne-
MOr0 pucka no npuésiin. Mexay P, n P, neXXuT 061acTb NpYEMIeMOoro pucka Kak no onacHoctu All,
Tak ¥ Mo onacHoCTN GaHKPOTCTBa. Hanunuve Takoi 061acTy CO34aET HEKOTOPbIN «3anac NPOYHOCTU»,
MO3BONIAOLLMIA MaHEBPUPOBATL B YC/I0BUAX 060CTPEHNS (haKTOPOB OMacHOCTW.
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[Ona cnyyaa R, = F, (C) rpaHuubl pucka Al 1 npuemnemMoro pucka 6aHKpoTCTBa COBNajatoT Ha
3HayeHun C, 1 6esonacHas [esaTeNlbHOCTb BO3MOXHA TO/IbKO CTPOro Ha 3TON COBMELLEHHOW rpaHuLe
6e3 «3anaca NPoYHOCTM.

MpaKTnyecKmn pocT 3aTpar Ha 6e30MacHOCTb OrPaHNYMBAETCA COOOPAKEHUAMUN PeHTabeIbHOCTH, a
rocyfapCTBEHHble TPeb0oBaHWUA K MPUEMIEMOMY YPOBHIO PUCKA LO/MKHbI ObITb OrpaHWYeHbl HEKUM
LOCTVKMMBIM Pa3yMHO 060CHOBaHHbIM YPOBHEM H,, YUMTHIBAIOLMM TakMe (hakTopbl, Kak CYLLEeCT-
BYIOLLMIA YPOBEHb PUCKA, 3aTPaThbl/BbIr0fbl OT COBEPLUEHCTBOBAHMA CUCTEMbI U OXMAaHUA 06LLecTBa
B OTHOLLEHMM 6e30MacHOCTN aBUaLMOHHOM OTpac/u.

MpUHATUE peLLeHNn B KOHTEKCTE LeNCTBUI
no obecneyeHunto bIN npeacTaBnseT cob60i KOM-
MPOMMCC MeXAy CTPeM/IEHNEM LOCTUYL Onpe-
[eNleHHOT 0 pe3ysibTarta B No/IyYeHUN NOE3HOTo
npoayKTa (CTpeM/ieHne K 3KOHOMKM) 1 0bec-
neynTb 6esonacHocTsb (puc. 2) [1].

Bcnefcreuve 3Toro asvanpeanpuaTus BblHy-
X[eHbl JeCTBOBATb Ha rpaHMLax NpocTpaHCcTBa
onpeaenatoLLero 6e3onacHoCTbL paboTbl CUCTEMDI.

BBegeHvie ponycTumoro (nprviemiaemoro)
YPOBHA pucka R,,p [2] oTpaxaeT uenu (v oxu-
[iaeMble pe3ynbTaThbl) HAA30PHOr0 MOSTHOMOYHO-
ro opraHa B o6nactn A, aKcnsiyataHTa wunu
[pYyroro UCnonHUTenNs B CUCTEMe 0becrneyeHus
MO/NIETOB, KOTOPbIE JO/MKHbI ObITb OCTUTHYTHI B
06n1acTu obecneyeHns 6e30MacHOCTU.

Peanusauua mep no obecreyeHnto Jonyc-
TUMOro (NMPUEeM/IEMOr0) YPOBHSA pUCKa ABNAETCA MPOLLECCOM ynpassieHns BI, TpebyroLmm CMCTEMHOTO
NoAX0fa C aKTUBHbIM 1 3(N(EKTUBHBLIM Y4acTUEM aBUALMOHHbLIX NPeANPUATUIA 1 OpraHu3aunii - 3Kc-
NyaTaHTOB, OpraHu3aumii Mo TEXHUYECKOMY OO6CNyXuBaHWIO, npenpuatuii no OpBL, u 3kc-
MnayaTaHTOB a3poAPOMOB.

B cooTBeTCTBUM C nonoxeHuamu Mpunoxennin 6, 11 n 14 k KoHseHumn ICAO rocygapcrea
[O/MKHbI TPe6oBaTb OT BCEX ATUX MPeANpPUATUA BHeapeHus cuctem ynpasneHus bM (CYBIT), ogo6-
PeHHbIX rocyfapctBoM. Takve CYBI fO/MKHBI, KaK MUHUMYM, 06ecrneyvBaTb HenpepbIBHbIA MOHU-
TOPVHT W PErynspHyt0 OLEHKY LOCTUTHYTOro ypoBHSA BI1, BbIBNATL (PAKTUYECKME W MOTeHLab-
Hble yrpo3bl 6e30MacHOCTH, CNOCO6CTBOBATL MPUHATUIO MEP MO YMEHbLUIEHUIO (DAKTOPOB pUCKa.

[NonesHsl

Puc. 2. bananc unTepecos

NINTEPATYPA

1. TpoBefeHMe NpoBepoK 6e30MacHOCTM MONMETOB NPV MPOM3BOACTBE MONETOB aBMakomMaHusmy (Mporpamma LOSA),
MKAO, 2002.
2. PyKoBOACTBO M0 ynpasneHuio 6e30nacHOCTbIO NonéTos. Doc 9859AN/474. - 2-e uza. MKAO, 2009.
SAFETY AND ECONOMY
Prozorov S.E.
The article presents review of financial terms of flight safety as the state of an acceptable level of risk.

Key words: flight safety, financial expenses, conflict of interest.

CsefeHunsi 06 aBTope

Mpo3opoB Cepreii EBreHbeBny, 1941 r.p., okoHuun KW A (1965), KaHAWAAT TEXHUYECKMX HayK, npo-
theccop Kadheapbl 6e30MacHOCTM MONMETOB W KU3HegeaTenbHocTn MITY A, aBTop 60nee 90 HayuHbIX pa6oT,
06/1aCTb Hay4YHbIX MHTEPECOB - BOMPOCHLI 06ecneyeHns 6e30MacHOCTY NOMETOB U aBUaLMOHHON 6e30NacHOCTH.



2011 HAYUYHbIA BECTHUK MI'TY TA Ne 174

YK 629.735.067

NHPOPMALIMIOHHOE OBECIEYEHWME INMPOLIECCOB
YMNPABIEHNA BE3OMNACHOCTbLIO MOMETOB

C.E.MPO30OPOB, P.B. EH/KEEB

PaccMOTpeHbl OCHOBHble WMCTOYHUKWM MHA(OpMauMn Ana obecriedeHus paboTbl CUCTeMbl YMpaBfieHUs 6e30MacHOCTbIO
nonétos (CYbBIT) aBMakoMnaHWM 1 0CO6EHHOCTMN UX UCMO/b30BaHMS.

Kntouesble croBa: 6e3onacHOCTb Monétos, cxema CYBI1, BuAbl M WCTOYHUKM MH(OpPMaLmMK, A0BPOBO/bHLIE CO06-
LeHNs, NMpammuaa HeraTUBHbIX COObITUIA.

B cootBeTCTBUM C cOBpeMeHHbIMU MHULMaTuBaMu ICAO B aBuanpeanpuAaTUAX LO/MKHbI ObITb
BHeZpeHbl CUCTeMbI ynpasneHusa 6e3onacHocTbio nonétos (CYBI).

0606w EHHasA cTpykTypHasa cxema CYBIT npueefeHa Ha puc. 1.

Kak v B ntobo Apyroi cucteme ynpasneHUs, MOXXHO BbIeNNTb YeTblpe eé OCHOBHbIX KOMMOHEH-
Ta: 00BEKT yrpaBieHns (YeM ynpasnsoT), CYObeKT yrpasnieHNs (OCYLLECTBNSET yNpas/ieHune), yrnpas-
nAloLWMe BO3AENCTBUSA UM NpAMast CBA3b (BO3AENCTBUS, BIUAIOLLME HA COCTOSAHME 00beKTa B NPOLeC-
Ce ynpaBs/ieHns) N obpaTHasA CBA3b MeXAY CYObeKTOM Y 06bEKTOM ynpaB/ieHns (M3MepuTeSibHast UH-
(hopmaLms 0 TeKyLLLeM COCTOAHMM 06BbEKTa YNPaB/eHns).

O6paTtHas cBs3b
- MHbopMaLna 0 COCTOAHUN YPOBHS
©e3onacHoCcTH NMONETOB, COCTOAHUN
napamMmeTpPoB KOHTPOIMpyeEMoi
AEATENbHOCTU, BNMUAKOLWNX HA

6e30nacHOCTb
OO6beKT ynpaBneHus CyObekT ynpasneHus
- A€ATENbHOCTb aBUALNOHHOIO - pyKOBOﬂﬂLLI,VIVI nepcoHan aBnalyoHHOIo
npeanpuaTrs, ero NoagpasgeneHnii, npeanpuaTrs, ero NnogpasgeneHnii, crnyxo,
cnyx0, Kak MHOromepHbIii hakTop YNOSTHOMOYEHHbI MPUHUMaTb
BNUAHUA Ha nokasaTtenun besonacHocTn OpraHn3auUnoOHHbIE, TEXHUYECKHNE N
NMOMNéToB BO34YLWHbIX CyaOB TEXHONOIrM4Yeckmne peleHna no ynpasreHno
I'IpOVI3BO/Z|,CTBeHHOI7I OEeATENTbHOCTbIO

Ynpasnsiowme

BO34ENCTBUSA
- NPUHNMAEMbIE OPraHn3alNOHHbIE,
TEXHNYECKNE U TEXHOIOrM4YeCcKne Mepbl
no obecnevyeHuo npnemMnemMoro ypoBHA
©e30nacHOCTN NONEToB

Puc. 1. CtpykTypHasa cxema CYBI1

AhdhekTMBHOE yNpaBneHve TPebyeT OT YNpaBstoLMX BO3AEACTBUI CBOEBPEMEHHOCTU, 060CHO-
BaHHOCTU, 3)heKTUBHOCTN N afpPecHOCTU. JOCTMNYb 3TOr0 HEBO3MOXHO 6e3 MCMOo/b30BaHUA [OCTO-
BEPHOM, [OCTaTOYHO NOJIHOW, CBOEBPEMEHHOW M AOCTYMNHOW MH(opMauuyn 06 06beKTE YrpaBneHus.
TakuM 06pa3om, KayecTBO ynpasneHus bl 3aBUCUT He TOMbKO OT CBOWCTB 0ObEKTa ynpaBneHus u
Ornpefensercs He CTO/IbKO NPOgeCCMOHaIbHbIMU CMIOCOBHOCTAMM CyObEKTA YNPaB/eHNs, NPUHMMALO-
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LLero peLUeHns 1 peannsyroLLero ynpasnsioLme BO3AeiCTBMA, a B ONPeAensatoLwen Mepe 3aBUCUT OT
KayecTBa MH(opMaLMOHHOro obecreyeHuns npoLecca yrnpasnieHus.

OCHOBHble BUAbl 1 UCTOYHUKW NEPBUYHOM MHOPMALLMN O COCTOAHMI 6e30MacHOCTY NONETOB
npuBeaeHbl Ha puc. 2.

rocyfapCcTBEHHbIE UCTOYHUKN MHGDOpMaLK

Matepunansl Pe3ynbTaTbl MaTtepunansl AHanutnyeckune CBepneHva 13
paccrnepoBa- cepTudmka- Ha/30pHO- cBefeHus no [06POBOJIbHbIX
Hus Al n LMOHHOrO WHCMNEKTOPCKO OLLEHKe COCTO- Co006LLeHnl 0

VHUNOEHTOB KOHTpOA [eATe/IbHOCTH AHUA Bl Brl

NHdopmaymoHHoe obecneyeHne
NnpoL,eccoB ynpas/ieHnsi 6e30MacHOCTbIO

Pe3ynbTaTbl KOHTPOA U

NoNéToB

AHanMTU4Yeckne cBeneHusd |_

MoHuTopuHr coctosiHuA bIN B

OLleHKN haKTOpPOB puUcka Mo oLeHkKe cocToaHnA Bl aBvanpegnpuAaTnn
Matepuansi Matepuansi Matepuansi Matepuansi
BHYTPEHHUX 06 BEKTMBHOIO 06 BHEKTMBHOIO WHCMNEKTOPCKOro
CYyXXeOHbIX KOHTpoOSIA KOHTpoOSIA KOHTpO/IA "

paccnenoBaHwnii KayecTBa cocTosfHua AT ayguta
nosiéta B Nnosérte KayectBa
Matepunansbi Matepuansi Matepwnansl Pe3ynbTaTthbl CsefieHuns 3
CYO6BEKTMBHOIO CY6BEKTUBHOIO CYO6BEKTMBHOIO TeXHNYyeckoro [06pPOBONBbHBIX
KOHTpO/IA KOHTpoO/IA KOHTpO/IA KOHTpOSIA Ccoo06LLeHnl 0
KayecTBa cocTosfHuAa AT cocTosfHuAa AT kayectBa TOuP Bn
rnoseta B rnonérte Ha 3emsie

NcTOUYHUKN MHpopMaLUKn aBranpeanpusTms

Puc. 2. Buabl 1 UICTOYHMKM MH(OPMaLLMKU 0 6e30MacHOCTU MONETOB

CocyaapCTBEHHbIE MCTOYHMUKM MHOpMaLK

MaTepuanbl paccnefoBanuns Al N MHUWAEHTOB SBNAOTCA UCTOYHMKOM LieHHOW MHopMaummn Ans
NPUYNHHO-(HaKTOPHOIO UCCNeA0BaHNSA 3TUX Hanbosiee OnacHbIX BULOB HeraTMBHbLIX COObITUI U pas-
paboTKy MeponpusaTUiA No Mx npodunaktTuke. O4HaKo NOCKOMbKY Al ABNAOTCA COObITUAMK BeCbMa
PeaKVMU, faXe B YCOBUSX AOCTATOYHO UHTEHCMBHOM aBMaLMOHHOM [AesTeNlbHOCTU B MacluTabe ro-
CyAapcTBa M Ha 3Ha4MTENbHOM NEepuode BPEMEHM, CTaTUCTMYECKYHD OLEHKY noBTopseMocTn All
Henb3s cunTaTh HaAEXHbIM NokasatesieMm 6e30MacHOCTM, YTO 3aTPYAHSAET BOSMOXXHOCTb 0ObLEKTUBHO
YCTaHOBUTb NPUEM/EMbIV YPOBEHb PUCKA Ha MEPCNEKTMBY U C JOCTATOYHON JOCTOBEPHOCTLIO OLEHM-
BaTb COOTBETCTBME TEKYLLErO YPOBHA PUCKa YCTaHOB/IEHHOMY MPYEMIEMOMY YPOBHIO, & HaKanmBae-
MbIiA ONbIT JaNeKo He MOXKET ObITb MPU3HaH Kak MCYEpPMbIBaOLLMIA A1 UCMO/b30BaHUA B NpeLoTBpa-
weHum Al C 3TO TOYKM 3peHUs, HaMOO/bLLE CTAaTUCTUYECKOW LIeHHOCTBIO 06M1afatoT matepuasbl
paccnefoBaHNs aBUaLMOHHbIX UHLMAEHTOB.

Pe3ynbTaTbl CepTUPMKALMOHHOTO KOHTPONSA 06ecneynBatoT rocyjapCTBeHHbIN YNOIHOMOYEH-
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HbIli OpraH nepuoaMYecky 06HOBSEMOIN MHOPMALEN O COOTBETCTBUN CEPTURPULMPYEMbIX 0ObEK-
TOB YCTaHOB/IEHHbIM TPe6OBaHUAM, YTO NO3BOMAET EMY «AEPXKaTb PYKY Ha NyNbCe» KOHTPONNPYEMbIX
npeanpuaTuin. XoTa 04HOT0 KOHTPO/S Mybca 00bIYHO HEJOCTATOYHO [/19 AMarHOCTUKY 3a00/1eBaHNS.

MaTepuasnbl Ha30pHO-UHCNEKTOPCKOW LeATEeNbHOCTU - eAMHCTBEHHbIA U3 paccMaTpuBaemblxX
rocyfapCTBEHHbIX UCTOYHUKOB MH(opMaLmm o BI, obnagatoLmii BbICOKOM 0NepaTMBHOCTbIO. OCHOB-
Has posib 34eCb OTBOAMTCA rOCYAapCTBEHHBIM MOMEBLIM WHCMEKTOPaM, OCYLLECTB/AIOLLMM CBOKO Haf-
30PHYIO [eATeNbHOCTb HEMOCPEACTBEHHO Ha Mpou3BoacTee. CaMo NPUCYTCTBUE Ha paboTe «rocyfa-
peBa OKa» OKasblBaeT AUCLMMNIMHMPYIOLLEee AelcTBMe B cobntodeHnn npasun bIl. Mpu cootBeTcT-
BYHOLLIE OpraHu3aumm npoLeccoB cbopa 1 06paboTKM MonyyYaeMon 34ecb MHBDOPMaL MU NPUMEHEHME
3NEKTPOHHbIX 6a3 faHHbIX (Kak B nporpamme SAFA) MOXET 06eCrneunTb BbICOKYH 3(h(heKTUBHOCTL eé
1cnonb30BaHNA. K coxkaneHno, BO3MOXXHOCTM [aHHOr0 BMAAa rocyJapCTBEHHOMO Haf30pa OrpaHnYeHb!
pacrnosiaraembIMy pecypcamu.

AHa/IMTUYECKNE CBeLEeHMA MO OLeHKe cocTosHuA BIM - ogvH u3 cnocobos «406pPOBOJILHO-
NPUHYLUTENLHOTO» cbopa MHgopmauuu o BIMT oT cammx MPOW3BOACTB: B BUAE MH(OPMALMOHHBLIX
CMpaBOK, aHA/IMTUYECKMX MaTepuasioB, OTYETOB, HaNpPaBIseMbIX B FOCYAapCTBEHHbIN YNOHOMOYEH-
HbIi OpraH Mo ero 3anpocam WAy NepuoLvYecky No YyCTaHOB/IEHHOMY MM npasuy. K coxaneHuto,
[aHHBIV BU, MH(OPMaLMK He OTIMYAETCS BbICOKMMM MOIHOTOM U JOCTOBEPHOCTBLIO B CUMY paja npu-
YMH, OTHOCALLMXCA, FNaBHbIM 06pPa30M, K HECOBEPLLEHCTBY B3aVMOOTHOLLEHUI MEXAY NPeanpusTrem
1 roCyf,apCTBEHHbIM YMO/THOMOYEHHbIM OPraHoOM, a TakXe HeocTaTKaM KOpropaTUBHOM KybTypbl.

CsefeHns U3 [O6POBO/bHBLIX CO0OLLEHMI A O BIT - 0CO6bIN NCTOUYHMK MH(OPMaLMK, 0bnajatoLuii
60MbLUMM MOTEHLMANOM UHGOPMATUBHOCTM, HO TpebytoLwmiA 0cO60ro OTHOLLEHMS K HEMY W CO3[aHus
Heo6X0AMMbIX YC/IOBUI, Nexallmx B chepe KOprnopaTUBHOMW Ky/bTypbl U eé OCHOBHOW COCTaB/IAIOLLEN
- Ky/IbTypbl 6€30MacHOCTU. STOT BOMPOC 3aC/yXXM1BaET OTAE/IbHOr0 PacCCMOTPEHNSA, YTO OYAET CAenaHo
[ianiee B HACTOSALLEM pasgene.

cnonb3oBaHve MH(OpMaLK, OTHOCALLECS TONBKO K rOCyfapCTBEHHOMY UCTOUYHMKY, M03BO/ISET
peasnm3oBaTh /ML TPAAULMOHHYIO PeTPOaKTUBHYIO CTpaTernio obecrieyeHns 6e3omacHoOCTH, He
o6nagatoLLyto Tpebyemoin aththeKTUBHOCTLIO B COBPEMEHHbLIX YC/OBUSX, C OTAEMbHbIMW 3/IEMEHTaMM
NPOaKTUBHOIA CTpaTErm, ONMPALOLLENCA Ha OrpaHUYeHHbIE MCTOYHWKM NEPBUYHOI MHGOPMaLUN.

IcTOYHMKM MHDOpMaumMK asnanpeanpuaTug

MaTepuasbl BHy TPEHHNX CNY>KeBOHbIX paccnefioBaHnii - UICTOUHUK YTry6NEHHbLIX 3HAHWUIA O COObI-
TUAX, NPeACTaBNALWMX 3HAUMTENbHYHO Yrpo3y bI1, HO He OTHOCAWMXCA NO Knaccugmkauum K Al un
NHUMAEHTaM (HanpyMep, MOBTOPHbIE 0TKa3bl 1 HEUCNPABHOCTY aBUaLMOHHON TEXHUKN 1 4p.). Ans on-
pefeneHns NpPUUMH Takmx cobbITUI 1 paspaboTKM NPOGUIaKTUYECKUX Mep LienecoobpasHo NpoBeeHme
paccrefioBaHNA BHYTPEHHEN KOMUCCHEN caMoro aBuanpesnpuatus. 310 YCUINMBaET KOMMETEHTHOCTb
NoTy4aeMoro 3aK/to4eHns, CnocobCTBYeT TEXHUUECKOW N TEXHONOMMYECKOW AUCUMMANHE U UHKDOPMK-
POBaHHOCTY NepcoHana BCMeACTBUE N3aHNs COOTBETCTBYHOLLIETO MPrKasa Uan pacnops>keHns.

MaTepuasibl 00beKTUBHOTO KOHTPONA KauyecTBa nonéTa u cocTosHuA AT B nonéTe - GecueH-
HbI UICTOYHWK MH(OPMALMM O TEXHWKE MUIOTUPOBAHUSA Y COBMIOAEHUN TEXHONOI MM paboThl 3KMNaXa
BC B nonéte, 0Tkaszax M HEUCNPaBHOCTAX aBMaLMOHHON TEXHUKK, €& TEXHUYECKOM COCTOSHUW, NpU-
3HaHHbIN B HACTOALLEe BpeMs BO BCE MUPOBOI aBMaLMOHHOW NPaKTUKe 1 pekomeHLoBaHHbIN ICAO B
KayecTBe OLHOro M3 Hambonee 3MEKTUBHBLIX CPeACTB MnpefoTBpaileHns All, rnaBHOro0 UCTOYHMKA
AaHHbIX B CYBI1. 3TOT MCTOYHMK 3aCny)XXuBaeT OTAE/IbHOT0 PacCMOTPeHWs, 4YTo OyaeT caenaHo B
crepytoLlem pasgene yyebHuka.

MaTeprasibl MHCMEKTOPCKOrO KOHTPONA U ayauTa KauyecTBa - 3TOT UCTOYHUK Haro/IHAETCS B
pesy/bTare [esTefIbHOCTU COGCTBEHHOW MHCMeKLMKM no Bl v ayauTopos cUCTeMbl MeHEKMEHTA Ka-
yecTBa aBManpeanpuaTUA. 3T0 BaxKHbIM anemMeHT CYBIT, ocyLLecTBNAOLWMIA HENPEPLIBHLIA 1 Nepro-
AMYECKUIA KOHTPOSIb fiesaTeNlbHOCTU B cihepe obecrieveHms Bl v oLeHKy eé kauecTBa.

MaTepuasibl Cy6beKTVBHOIO KOHTPO/A KayecTBa noféra - ata MHpopmaums npeacrasneHa 3a-
K/HOYEHMAMM O KayecTse MonETa NPOBEPSIOLLMX, UHCTPYKTOPOB UK HabntogaTenein (no nporpamme
LOSA, KoTopas 6yfer paccMoTpeHa ganee). JOCTOMHCTBaAMWM 3TOr0 BuAa WUHQOpMaLMN ABAAKOTCS:
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BO3MOXXHOCTb MOJTyYeHns eé B Clyyasx, Korja 3aTpyLHeHO U HEBO3MOXHO UCMO/b30BaHNE TEXHU-
YECKNX CPefCTB 0ObEKTMBHOIO KOHTPONA (HanpyMep, Ha 3Tarnax noAroToBKW Monéta v npu BbINosiHe-
HWUW MOCNENONETHbLIX OMepaLnin), onepaTUBHOCTL MOMYYEHWUS IKCMNEPTHOTO 3aK/IKOYEHMS, CNOCOBHOCTb
BbISIB/IEHNA He TONbKO OTPUUATENIbHbIX AaHHbIX (OLLIMOKW, HapYLLEHWS, OTK/IOHEHNS), HO U NOMOXW-
TeNbHbIX (HOBbIV NepefoBON OMbIT AENCTBUIA B peasibHbIX CUTyaumax nonéta). Hegoctatkamu sBns-
0TCA: CYOBEKTMBHOCTb KOHTPO/SA, 00YC/OB/EHHas 3aBUCUMOCTbIO CAENaHHOW OLeHKM OT OnbiTa U
MPaKTUKN KOHTPOIMPYIOLLIEr0 NMLa, a TaKKe HeraTMuBHOe MCUXO00rMYecKoe BO3AENCTBME Ha SKMMNaX
MPUCYTCTBUA 3TOrO INLLA B NUIOTCKOW KabuHe (YTO caMo Mo cebe ABNAETCA (PakTOpoM yrpo3bl bIT).

MaTepuasibl CyObeKTUBHOTO KOHTPONS COCTOAHNUA AT B nonéTe - AaHHble 0 paboToCcnoCcobHO-
CTM aBMALMOHHOW TEXHMKM MO pe3y/ibTaTaM Hab/noLeHns akunaxa BC B nonéte, Kak npasuno, perun-
CTpUpyeMble B 6OPTXKYpHasie UM Coo6LLaeMble YCTHO TEXHWUYECKOMY MEPCOHasTy MOC/ie OKOHYaHUA
nonérta. 3TN [aHHble OrpaHNYeHbl BO3MOXXHOCTAMM peasin3aumy Takoro CyObeKTMBHOIO KOHTPO/A
(TEXHUYECKME 3HAHWSA U OMbIT 3KMNAXa, UCMOJb3yeMble CPeLCTBa KOHTPOIA U T.4.).

MaTepuasibl CyoObeKTUBHOrO KOHTPONIS COCTOAHMA AT Ha 3em/ie - Nosy4yaroTcs B npoLecce Tex-
HMUYECKOro 06CcnyXXmBaHus (0OCMOTPa, KOHTPO/ISA COCTOSAHWA U JMarHOCTUKM HEMCNPaBHOCTE) aBmaLn-
OHHOW TexHWKW. OYeBMAHO, YTO Yem Gonee pas3BUTbl CPeACTBa OOBLEKTUBHOIO KOHTPO/A COCTOAHMA
AT B nonére, TeM MeHbLUEe NOTPEOHOCTb B JaHHbLIX CYObLEKTMBHOIO KOHTPO/A, 60/bLLUE NPUTOLHOCTb
BC K peanusavuun cTpaTerum ero 06CnyXmnsaHns no TeXHNYeCKOMY COCTOSHUIO.

Pe3ynbTaTbl TEXHNYECKOTO KOHTpOoNA KayecTsa TOWP - 3TV faHHbIE MOMYyYatoTCa NPu OCyLLe-
CTB/IEHUM TEXHWUYECKOr0 KOHTPO/IA KAYeCcTBa BbINOMHEHHbIX paboT no TOWP. Ipu COOTBETCTBYHOLLEN
OpraHu3aLum HaKoMIEHNA U CUCTEMATU3ALMN 3TN AaHHbIE MOTYT MOCAYXUTb MOME3HbIMU LOMO/He-
HUAMM K Hdopmauum B CYBI opraHusauum no TOuP.

CaefieHus 13 [O06POBO/bHBIX CO0OLLEHNA 0 BIT - Kak 1 B c/lyyae ¢ rocyfapCTBeHHbIMU UCTOYHU-
Kamy Hopmaumu o BI, MOXeT cTaTb AONOMHUTENIbHbIM UCTOYHUKOM MH(opmaumm B CYBIT, obna-
[aloLwyM 60/bLLIMM NOTEHLMAIOM UH(OPMATUBHOCTY.

O6006LEHHaA nHpopmMaLus, NonyyYeHHass Ha OCHOBE aHanM3a U 06paboTKM BbiLLIENepedncneHHbIX
MepBUYHBIX NCTOYHMKOB W NPeLCTaB/eHHas B BUAE Pe3yNbTaToB KOHTPO/IS Y OLLEHKN (DaKTOPOB PUCKa,
aHaIMTUYECKMNX CBELEHWI NO OLEeHKe COCTOAHMA BT n MoHUTOpUHra cocTosHMA Bl B aBuanpesnpus-
TUW, COCTaB/IAET OCHOBY MH(OPMALMOHHOr0 06ecneyeHns NpoLeccos ynpasneHus bI.

CucTema [106P0BO/bHbIX CO06LLEHNIA 0 B

[ins cBOEBPEMEHHOTO BbISBNIEHUS 0COObLIX CUTYaLMIA, YCNOBUA U NPUYUH UX BO3HUKHOBEHWUS, Yr-
po3 6e30MacHOCTM B COOTBETCTBUM C pekomeHaaumamy ICAO HeobX0AMMO aKTUBHOE 1CNO/b30BaHME
He TONbKO [aHHbIX 0683aTeNlbHbIX JOHECEHWI NepcoHana, Ho 1 BHeApeHWe nporpaMMbl LJOGPOBO/Ib-
HbIX COOBLLEHMIA O TaKMX CyYasX, CH/KaOLLMX YpoBeHb BI.

AKTVBHBIA NHTEPeC MUPOBOW aBMALMOHHOW MPaKTUKK K NporpaMmMe 406pOBO/bHBLIX COOOLLEHWIA
HabtoAaeTCa Y)Ke 0KOMo TPEX aecATUneTuin. Heo6xoanmo oTMETUTb, UTO B page cTpaH (CLUA, ABcT-
panuun, BennkobputaHum, KaHage, HoBoi 3enaHgun, MepMaHnm u gp.) ctatyc nporpamm 406poBo/ib-
HbIX COOOLLEHWIN onpeaeneH opuLmnaibHO, C rocyLapCTBEHHbIM (PUHAHCUPOBAHUEM U PYKOBOACTBOM
Ha ypOoBHe (hefiepasibHbIX aBUaLMOHHbIX aMUHUCTPALUA.

PykoBogsLLye NPUHLMIMbLI 3TUX NPOrpaMm:

1) [O6POBO/NBLHOE yYacTue;

2) 3aliMTa aHOHUMHOCTW;

3) 0CBOBGOXKAEHVE OT HaKas3aHWiA.

OCHOBHbIM NPENATCTBUEM Ha MYyTW 3NPEKTUBHOCTN BHEAPEHWS MPOrpaMMbl JOOPOBOJIbHBIX CO-
06LeHuniA no BIN B aBYaLMOHHbIX OpraHM3aumsaX SBSETCS HECOBEPLLEHCTBO KOPMOPAaTUBHOW Ky bTy-
pbl. BHeapeHve nporpaMmbl JO6POBO/IbHLIX COOOLLEHNIA TpebyeT N3MEeHEHWS aBUALLMOHHOMO 06LLeCT-
BEHHOr0 CO3HaHWA W B3rNg40B Ha NpobneMy onTUMMU3aLUN MHPOPMALMOHHOIO NpoLecca B CUCTEME
BN (dpopmupoBaHue KynbTypbl 6€30MaCHOCTM U CO3LaHMe HekapaTe/lbHOW cpefbl 41 LeATe/lbHOCTU
CUCTEMbI JO6POBO/bHBLIX COOBLLEHMIA), CO3AaHMe U NOALEPXKaHUe CTPYKTYp, obecneymBaroLLmx coop
[aHHBIX M0 CyYasm OMacHbIX CUTYaLUWin X aHaIn3 1 OnepaTUBHOE MH(OPMUPOBAHME NepcoHana, ot
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[eATeIbHOCTY KOTOPOrO 3aBUCUT 6e30NacHOCTb.

Kak crefyeTt u3 1U3fnoxeHHOro, OCHOBHbIM UCTOYHUKOM W 06najatenieM ornepaTMBHON NepBUYHON
VHOPMaLMN Pas3NNYHbIX BUAOB ABNAETCA aBmanpegnpuatue. OT JOCTYMHOCTM M 3PQEKTUBHOCTU
1CNOJIb30BaHNSA 3TON MHAOPMaLMK BO MHOTOM 3aBUCUT aptheKTUBHOCTL CYBI.

Ctpaterus, npyHMmaemMas To UM MHOIN opraHu3aumen ansa uenei CYBIT, oTpaxaeT eé Kopriopa-
TUBHYIO KYNbTypy 6€30MacHOCTU M MOXET BapbUPOBATLCA OT YUCTO PETPOAKTUBHOW, pearvpyroLLei
TO/IbKO Ha MPOWCLLECTBUSA, A0 CTPaTErnid, OTIMYAIOLMXCSA BbICOKOW CTEMEHbIO YNPEXEeHUs B NOUCKe
peLueHuii Npo6siem 6e30MacHOCTW.

MpoakTvBHas cTpaterns obecrneyeHns 6e30MacHOCTM NpeanonaraeT akTUBHBIA c60p MHGopMa-
UMM 13 pas/IMYHbIX UCTOYHMKOB, KOTOpas Mor/ia 6bl yKasaTb Ha BO3HMKalLMe npobsemsbl B ciepe
6e30nacHOCTM 1 06ecneyYnTb BO3MOXHOCTb CBECTU PUCK MPOUCLLECTBUIA K MUHUMYMY MyTEM BbIsiB/e-
HUS YA3BUMbIX MECT, MPeXx/e YeM OHU fafyT COOW, U NMPUHATUSA HEOOXOAMMbIX MEP MO YMEHbLLIEHUIO
3TUX PUCKOB.

COOTBETCTBEHHO OHW aKTWMBHO BbISB/AOT CUCTEMHble He6e30MacHble YCNOBUA, UCMO/b3YS TaKon
WHCTPYMEHTapUi, Kak:

a) CUCTeMbl NpeACcTaBNeHNs AaHHbIX 006 OMacHbIX (PakTopax U MHUMAEHTax, Cnoco6CTByOLLMe
BbISIB/IEHUIO CKPbITbIX HE6E30MacHbIX YCN0BUI;

6) obcnefoBaHVe COCTOAHMA 6e30MacHOCTY MONETOB A1 MONYYeHUS MHOpMALUK 1 3aMevaHunin
OT NepcoHana “nepegHero Kpas ” B OTHOLUEHWWN HeYL0BNEeTBOPUTE/IbHBIX 06/1aCTei 1 YCNOBWiA, KOTO-
pble MOTYyT CMOCO6CTBOBATHL BO3HUKHOBEHMIO MPOUCLLECTBUS;

B) aHain3 [aHHbIX OGOPTOBbLIX CAMOMUCLEB AN BbISBMEHWUS 3KCMAyaTaUMOHHbIX HapyLUeHWA 1
MOATBEPXAEHNA HOPMASTbHbIX 3KCM/yaTaLMOHHBIX NpaBu;

) OnepaTuBHbIE UHCMEKLMN UM NPOBEPKUN BCEX aCMeKTOB MPOW3BOACTBA MOMIETOB A/1f BbIAB/e-
HUSA YA3BUMBIX MECT [0 TOrO, Kak aBualMOHHbIE MPOUCLLECTBUA, MHUWUAEHTLI UM HE3HAYUTENIbHbIE
Co6bITMSA B cthepe 6e30MacHOCTM NOATBEPAAT HaIMUME KaKOW-1M60 NpobiemMbl 1 T.4.

K coBpemMeHHbIM 0COOEHHOCTAM CUMCTEMbI CO0pa MH(OPMaLMK 0 cOoCTosAHUM Bl (MHopMaLMOH-
HOro ob6ecrieyeHns Mmpoueccos yrnpasneHns BIT) cregyet OTHECTW CYLLECTBEHHOE pacLUMpPEHune WH-
(hopMaLMOHHBIX MOTOKOB 3a CYET cbopa AaHHBIX A/ NOCTOAHHOr0 MOHUTOPUHIA 06bIYHbIX MOMETOB,
He coflepXKaLLmx cobbITUI, TPebyoLLMX 0643aTeIbHOr0 paccnejoBaHNs CO CTOPOHbI rocyAapcTBa.

Wcnonb3ys rpadmyeckyto MHTEPNpeTaLmIo COOTHOLLEHNS HEraTUBHbIX COObITUI, YNOPALOYEHHbIX
Mo CTeNeHW OMacHOCTW N YacToTe MOBTOPAEMOCTM, U3BECTHYHO Kak nupammnia HeraTuUBHbIX COObITUIA
no «Mpasuny 1:10:30:600» [65] (puc. 3), AOMOMHUM €€ HEKUM OCHOBaHWeM Ans «[1poynx HeraTms-
HbIX COObITUI», HE OTHOCALLMXCA K OCHOBHBIM Fpyrnnam cobbITUiA - «MHUMAEHTbI - CepbE3Hble MHLK-

[eHTbl - ABapuu - Katactpodbi».
’
A/ 10

Kat
30
ABapum

C.MHUWOEHTSI 600

MHUWOEHThI

[Mpoure
HeraTWBHbIE
cobbiTusa

Puc. 3. MNMupamunia HeraTuBHbIX COObITUN
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Ecnun nNpyHATL, 4TO BCe 13 KOHTPO/IMPYEMbIX HEraTUBHbIX COBLITUI (KaTacTpobl, aBapuu, cepb-
€3Hble aBMaLMOHHbIE MHUMAEHTbI, aBUALVOHHbIE UHUMAEHTBI U ApYTUe HeraTuBHble COBbITUA, Onpe-
[eNéHHble NPUHATON KnaccuurkaLyein, Ha HeKOTOPOM OrpaHUYeHHOM UHTepBasle BpeMeHU Habntofe-
HWUA (Hanpumep, MecAl, UK rof) paBHOMEPHO pasMelLieHbl B OrpaHMyeHHOM 00béMe nupamuabl (T.e
VMEIOT OAMHAKOBYIO YAENbHYH MIOTHOCTb Ha eAnHNLY 06bEMa NUpamupl) 1 MOPALOK NX pasMeLLe-
HWS N0 BbICOTE NUPaMUbI ONpeseNiéH N0 YMEHbLUIEHWUIO CTENEHN ONacHOCTU (TSXKeCTH) NOCNeSCTBUNA,
TO Npamuaa 6yeT pa3fesnieHa Ha vyacTu C BO3pacTaroLMmn CBEPXY-BHI3 00bEMaMM B COOTBETCTBUN C
POCTOM KONMYECTBa HEraT1BHbIX COObITUIA COOTBETCTBYIOLLIEI FPYNMbI.

OcHoBHoI1 3aia4ein obecneyeHuns b sensetca npegoTepatleHne Al (katactpod v aBapwit). Ho
MOCKO/IbKY aB/aLMOHHbIE MHUMAEHTbI (CEePbE3HbIE MHUMAEHTBI N UHUMAEHTbI) ABMIAKOTCA NPeABECTHU-
KaMu (KaK MX paHee Ha3blBa/ - MPeANOChI/IKaMN1) aBUaLMOHHbIX NPOUCLLECTBUIA, JABHO B MUPE C/Oo-
XWNach NPakTMKa 06583aTe/IbHOro paccnefoBaHus NPUYMH 3TUX COBbITUIA FOCYAapCTBOM.

BmecTe ¢ TeM, Ha NpaKTUKe UMeeTCs 6O/bLLON HKeNeXallmin NnacT cobbITUA, KOTOPble MOXHO
paccMaTpuBaTh KakK MpeaBeCcTHUKM (NPeAnocbliKn) A1 aBUaLuMOHHBIX MHUMAEHTOB. JTO COObLITUS,
CBA3aHHbIE C OTK/IOHEHNAMU B IEACTBUSAX aBMaLMOHHOIO NepcoHasia 1 paboTe aBUaLMOHHON TEXHUKN,
KOTOpbIE COrMaCHO MPUHATON KaccuguKaumm no CBOMM MOCNEeACTBUAM He OTHEeCeHbl K yKa3aHHbIM
OCHOBHbIM rpynnam (Ha puc. 3 - «[1poyne HeraTuBHbIE COOLITUA»). YKa3aHHbIE MEHee CYLLeCTBEHHbIe
c/lyyan yrpo3bl 6e30MacHOCTV MOryT 6bITb NpeABeCTHUKaMU 60/1ee ONacHbIX HEraTUBHbLIX COObITUIA:
cornacHo Pykosogactey ICAO, «X0Ta KpynHble KaTtacTpodbl ABMAKOTCA PeAKMMU COObITUAMU, BMECTe C
TeM aBMaLMOHHbIE MPOMCLIECTBUSA C MEHEe KaTaCTPOPUUECKMMI NOCNEACTBUAMU, & TaKXKe camble pas-
HOOOpasHble MHUMAEHTb! (B LUMPOKOM CMbIC/IE) NPOUCXOAAT LOCTATOYHO 4acTo. YKasaHHble MeHee
CYLLECTBEHHbIE C/ly4an Yrposbl 6e30MacHOCTM MOryT ObITb NPeABECTHMKAaMM CKPbITbIX MpobieM C
ob6ecneyeHnem bI1. IrHopmpoBaHue TakuX CKPbITbIX UCTOYHUKOB Yrpo3bl 6e30MacHOCTY MOXET Cro-
COO6CTBOBATH YBENMYEHNIO YMcna 60/1ee Cepbe3HbIX MPOUCLLIECTBUIA».

MoBTOPAEMOCTb 3TUX COObITUIA HEU3MEPUMO BblILLE BCEX APYTUX, UTO AenaeT MHPOPMaLMI0 O HUX
BeCbMa NPUB/EKaTeIbHOMN [J19 UCMO/b30BaHNSA CTATUCTUYECKMX OLEHOK.

C6op ¥ MCNoMb30BaHVE CBEAEHUI O COOLITUAX, OTHOCALLMXCA K HUKHEMY YPOBHIO Mupamuibl,
[O/MKEH OCYLLLECTBNATLCA aBUanpeanpuaTusamMmn. 310 «30/10TOM» 3anac cucTembl ynpasneHus bl asua-
NpeanpuaTAs, COCTaBNAIOLMIA, NO HEKOTOPbIM OLeHKaM, nopssaka 50% nonesHow nHgopmamu. Mo-
3TOMY B MOCNeAHVE rofbl B MUPe HabMoAaeTca TeHAeHUMA CneaoBaHna MmHoronetHemy onbiTy CCCP, a
3aTeM Poccuy no Ucrnonb30BaHWI0 06bEKTUBHOM MONETHON MH(OPMaLMM OT 60PTOBLIX CUCTEM AJ15 One-
PaTMBHOIO 3KCMJyaTaLMoOHHOI0 KOHTPO/I paboThl akunaxein BC 1 aBnaLyoOHHON TEXHUKMW.

lMprMeHseMble NPOrpamMmmbl MOHUTOPUHIA MOMETHLIX AaHHbIX ABNAOTCS 3PNEKTUBHBIM CPEACT-
BOM aKTVBHOMN UAEHTU(MNKaLMM NOTEHLMANbHBIX OMACHOCTEMN.

Hannuve Koppensauum rno 4actoTe MOBTOPSEMOCTU MeXAY aBvaLVOHHBIMK MPOUCLLECTBUAMU Y
CXOAHbIMU MO MPUYUHHBLIM (haKTOpaM Cepbe3HbIMU aBMALMOHHBLIMU MHUMAEHTAMW U ApYTMUK onac-
HbIMW COObITUAMK 60/1€€ HU3KOr0 YPOBHA onacHocTu (npaswuio 1:10:30:600) no3sonset npegnono-
XWTb, YTO MPU OLIEHKE YPOBHSA PUCKA MOTYT ObITb AOCTATOYHO 3((EKTVBHO UCMO/b30BaHbI NoKasare-
N, OCHOBaHHbIE Ha M3MEPEHMUN YaCTOTbl NOBTOPSEMOCTN UHLMAEHTOB U APYrMX ONacHbIX COObITUN.
3T0 NONOXeHNe 0COBEHHO aKTyaslbHO A5 «/10Ka/IbHbIX» OLEHOK YPOBHEN pUCKa B CUCTEMAxX ynpas-
NeHns 6e30MacHOCTLI0 MONETOB HA HUDKHWUX YPOBHAX CTPYKTYPHON Mepapxmmn aBuaLMOHHOW TpaHC-
MOPTHOM CUCTEMbI, T. €. HEMOCPELCTBEHHO B MPEANPUATUAX U CyXObax.

Moka3aTenu, OCHOBaHHbIE HA OMACHbIX COObITMAX, APMEKTUBHLI MULLL B TOW Mepe, B Kakoi ag-
(PeKTVBHbI CUCTEMbI NPEACTABMIEHNSA AaHHbIX U MOHUTOPUHTA, NpefHa3sHauYeHHbIX 418 pernctpauum
1 OTCNEXMBaHNSA TaknMX COObITUI, a TakxKe Ha APMEKTUBHOCTM LeACTBUI MO UX NPOPUIAKTUKE B paMm-
Kax COOTBETCTBYHOLLMX CUCTEM YrpasfieHUs 6e30MacHOCTbIO MOMETOB. [MOM0XKUTENbHAA AVHAMUKA
YMEHbLLUEHMS YacTOTbl OMACHbLIX C/ly4yaeB BO BCEX 3BEHbAX CUCTEMbI ABMIFETCH 3a/10rOM YMEHbLUEHWS
YPOBHS pUCKa A/11 CUCTEMbI B LIE/IOM.

B cBA3K C M3M10)KEHHbIM, B Ka4eCTBe OHOW 13 KNKOYEBbIX Lieneld obecrieveHns BN B coBpemeH-
HbIX YC/IOBMAX CNeflyeT paccMaTpuBaTh CO3LaHME XXM3HECNOCOOHON 1epapXxmyeckom CUCTeMbI ynpas-
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NeHnsi 6e30MacHOCTbIO MOMIETOB U JOCTUKEHME NPUEMIEMbIX TEKYLLMX MOKa3aTeNein ypoBHSA pUCKa BO
BCEX eé 3BeHbsAX HAa OCHOBE HEMPEPbLIBHONO MOHUTOPUHIA Pe3y/bTaToB NPOUIAKTUKIA BO3HUKAIOLLMX
OnacHbIX CO6bITWIA. pK 3TOM rocyfapCTBEHHbIN NOHOMOYHbIN OpraH AO/MKEH B3ATb Ha Ce6s (hyHK-
UMM no obLuemMy MeToau4eckomy O6ecreyveHWo MPOLLEeCcCOB Yynpas/eHus 6e30MacHOCTbLH0 MOMETOB,
KOHTPO/O BblbOpa 1 CO6MI0AEHNS NPUEM/IEMbIX YPOBHEN pUCKa B paMKax rocyapCTBEHHOro Hag3opa
3a [1eTeNbHOCTbIO aBMaLMOHHBIX NMPeANPUATHUIA.
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DATAWARE FOR SMS
Prozorov S.E., Enikeev R.V.

The article presents review of the main sources of information to ensure safety management system (SMS) work of
airlines and features of their usage.

Key words: flight safety, SMS chart, types and sources of information, voluntary reporting, pyramid of adverse
events.
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K BOIMNMPOCY O HAAEXXHOCTW YEJIOBEKA - OINEPATOPA
B CUCTEME ¥YTIPABJIEH/A ABUAUNOHHBLIM NMEPCOHAJIOM

b.MN. ENIMCEEB, E.B. MAPBEHKH

B pa6oTe paccMaTpMBAeTCst HAAEXKHOCTb CMELManMCTa FPpakaaHCKO aBraLMy Kak 0avH 13 NapameTpoB, aHa/In3mn-
PyeMbIX B CUCTEME YNPaBIEHNS aBUALMOHHBIM NEPCOHANOM.

KntoyeBble cnoBa: HafeXHoCTb, CUCTeMa YNpaBneHus, aBI/IaLLVIOHHbIVI nepcoHarn, CbaKTOpr.

O[IHOV 13 BXKHEMLLMX XapaKTePUCTMK aBUaLMOHHOI0 NepcoHasa, CBA3aHHOM Co cneunduKom ero
NpogeccnoHasbHON [eATeNIbHOCTM, ABMSETCA OTBETCTBEHHOCTb, B TOM 4MC/e OTBETCTBEHHOCTb 3a
npuHuMaemMble pelleHns. OTClOa BbITEKAET MOHATUE HALEXHOCTW aBMALMOHHOIO MepcoHana, KoTo-
pOe B 3HAYUTE/IbHOI CTENEHN ONpeAenseTcs NMOHATUEM «OLUNOKa».

MoHATME «OLINBKa» B [eATENIbHOCTW YenoBeKa-oneparopa Uav B paboTe TeEXHUYECKOro YCTpou-
CTBa COOTHOCUTCA C MOHATUEM «MOrPELHOCTb». J1t0bble OTKNOHEHMSI PErynmMpyeMbiX OnepaTopom
napaMeTpoB, HaxogsaLmMecs B npefenax 403BONEHHOI0 «Kopuaopa», 6yemM HasbiBaTb MOrPELIHOCTHHO
ynpaB/ieHns, 1 6yaeM cunMTaTb Takme CoObITUA, KaK HOpMY.

Korga yenoBek-oneparop LONycKaeT OTK/IOHEHWE 3HaYeHUIA 3TUX MapameTpoB 3a npesesbl ycTa-
HOB/IEHHbIX OFPaHUYeHWi, TO NOAO6HbIE COObITMS ByaeM KBanMMUMPOBaTb KakK OLIMOKM B paboTte
yesioBeka.

WTaK, owmbKa YenoBeka-onepaTopa - 3T0 Takoe ero AencTaue uam 6esneiicTare, KOTOpoe rnpuse-
N0 K OTK/IOHEHUIO YNpaBNsieMblX MapameTpoB TEXHUYECKOW YacTW CUCTEMbI 3a LONYCTUMble Npeaenbl
WK 3anpeLLeHo npasuiamu.

OTKa3 yenoBeka-ornepaTopa MOXHO TPaKTOBaTb Kak Mepexof ero B Takoe COCTOSHWE, Npu KOTO-
POM CTaHOBUTCSH HEBO3MOXHbIM €ro Aa/ibHenllee HopMasbHOe (hYHKLMOHMPOBaHWE WX NPUBEN K
TaKOMYy OTK/IOHEHWIO YMpaB/ifieMbIX NapameTpoB 3a YCTaHOB/EHHbIE NPeAesbl, YTO yrnpasiseMas Cuc-
Tema rnepectasia BbIMOHATb BO3/IOXEHHbIE Ha Hee yHKLNN.

HazieXXHOCTb YenoBeka-orneparopa OnpesenseTca ero CnoCo6HOCTLIO B TeYeHWe 3a[aHHOro WH-
TepBasia BPeMEHW B NPeLYCMOTPEHHbIX YC/TOBUAX COXPaHATb HOPMasilbHOE COCTOSIHWE XWU3HEAEATe b-
HOCTM U BbIAEPXXNBATb TEXHUYECKME NapaMeTpbl YpaBasSeMolr CUCTEMbI B YCTaHOBNEHHbIX Mpeaenax,
a TaKXXe BbINO/HATL BCE BO3/IOXEHHbIE HA HEro (yHKLMW MO NMOALEPXKaHWNIO 3aaHHOI0 pexxuma pabo-
Tbl YNPaBnseMoin TEXHUKMN.

MepBoe OTIMYME HALEXXHOCTU OT 6e30MacHOCTU COCTOUT B TOM, YTO HAAEXHOCTb HE YUUTbIBAET
nocneacTBuiA 0TKa30B.

BTopoe oT/iMume 3aKno4aeTcs B TOM, YTO HAAEXHOCTb PAaCCUUTLIBAETCA MPUMEHUTENILHO TOJbKO
K HOpMa/ibHbIM YC/TOBUAM (PYHKLMOHMPOBAHNA CUCTEMbI, @ 6€30MaCHOCTb NMPUHNMAET BO BHUMaHWE U
TaK Ha3blBaeMble "HellTaTHbIE™ CUTYaLUN.

B-TpeTbux, B nokasaresnie 6e30MacHOCTM YYUTbIBAKOTCA BO3MOXHOCTY Oreparopa COLeiCcTBOBaTb
6e3onacHoi paboTe BCEI CUCTEMBI.

AHanm3 HagexHocTn nepcoHana (AHIT) npegHasHayeH N9 KAYeCTBEHHOM U KONMYECTBEHHOW
OLLeHKMN HaZIeXXHOCTM MepcoHana Nnpy HopMasibHOW 3KCNyaTauum 1 BO BpeMs aBapuun.

OObEKTOM aHanM3a SBMISETCA HALEXHOCTb BbINOMHEHUA OMNpeAeneHHbIX (PYHKLMA nepcoHana
(®IM) BO B3aMMOAENCTBMN C KOMMIEKCOM TEXHUYECKMX CPeAcTB cucTeMbl ynpasnenus (CY). 3aech
nog CY NoHMMaeTcs cUCTeMa, COCTOALLAA M3 CNefyroLmX TeXHUYeCKnxX cpefcTs [1,2]: pgatumkos D,
onpefensoLwmx 3HayeHns napametpos X(t) TekyLLero coctosHuA 06beKTa yrnpasneHus; 610ka B npuHs-
TUA peweHnin Y (t); MCNONHUTENbHBIX MEXaHWU3MOB |; MIMHWIA CBSA3W 1 MHTepeica J 1 HEKOTOPbIX (op-
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Ma30BaHHbIX 1 He(hOPMaIM30BaHHbIX ONUCaHWUIA B BUAE MOAeNN 06beKTa ynpasneHns M, KoTopas ¢
TOW WM MHOM CTENeHb0 afieKBaTHOCTY OMUCLIBAET 0OBLEKT YNpaB/eHNs 1 Kputepus ynpasneHns K.
Cuctema ynpasneHus (hYHKLMOHUPYET B YCNOBUAX BHELLUHUX BO3MYLLEHWUI F, UTO MOXET npu-
BECTM K U3MeHeHuto M n/vnm K.
YnpolleHHasa cTpyktypa CY npefcTasneHa Ha puc. 1.

E
p O
J J
yn?aggj an us pK
Y
7 Y(1)

Puc. 1. ¥YnpoLleHHas CTpyKTypa CUCTEMbI yNpaB/eHns

HeBbINONHEHNE UK HENPaBUIbHOE BbINOMHEHNE (DYHKUMIA nepcoHana (PI1) MOXET NPUBOANTDL K
CeayroLwmmM NocneLCTBUAM:

*BO3HNKHOBEHME NCXOAHOM0 cobbiTna (VC) aBapum, HErOTOBHOCTb 3/IEMEHTOB 00bEKTA B MPOLiec-
ce aKcnayaraymu,

*HEroTOBHOCTb 3/1EMEHTOB 00beKTa nocne TO 1 PeEMOHTE;

epeann3aums aBapuiiHbIX NOcneAoBaTeIbHOCTEN, KOTOPble NpeaBapuTeIbHO He pacCMaTpMBasInCh,
N KOHEYHbIX COCTOAHMI 00bEKTA C TSHXKEbIMW MOCNEACTBUAMMN MPU NPOTEKAHWMN aBapun.

PaccmatpusaroTca cnegytowime Tunbl 3agad AHMM:

*OLieHKa NnokasaTesneii HageXXHOCTY NepcoHana Npw aKcnayataunu;

*OLeHKa NnokasaTesneil HaeXXHOCTV NepcoHana npu TEXHUYECKOM 06CTYXXMBaHUM N PEMOHTE 3/1EMEHTOB;

*OLieHKa NnokasaTesneii HageXXHOCTV NepcoHana npv aBapuu.

MPUYNHOW HEBbLINOMHEHWUS WX HENPaBUIbHOIO BbINOHEHWST P ABASHOTCA OWMOGKN UK OLn-
O0YHble geicTBus. Mpu aHaM3e BAUSAHWS YeNOBEYECKOro (haktopa Ha 6e30MacHOCTb 06beKTa pac-
cMmaTpuBatoTCA cneaytoLmne owmnoKn nepcoHana (ON):

*MPONYCK - He BbIMO/IHAOTCSA TPebyeMble B COOTBETCTBMM C a/ITOPUTMOM OMepauuu;

*HeKayeCTBEHHOE BbINO/HEHWE OnepaLuii;

*HapyLLeHWe CnefoBaHWA onepaumii;

*3aMeLLEHNe OnepaLuii;

*BbINO/HEHWE IOXKHbIX AENCTBWNA;

*0OLLUMBOYHbIE BK/THOUEHUS;

*HapyLLEHNe CBOEBPEMEHHOCTI OMepaLiA.

HageXHOoCTb NepcoHata MOXET OLeHMBATLCA KaYeCTBEHHO UM KOIMYECTBEHHO.

KayecTBeHHbIV aHa/IM3 HaAeXHOCTM MPOBOANUTCS C UMbl ONpPefAeneHns Normko-BpeMeHHOWM
CTPYKTYpPbI aIrOpUTMa BbINOHEHNA KaXKAOW (DYHKLMKN NepcoHana B KOHKPETHbIX YCNOBMAX ero B3au-
mogencTems ¢ CY 1 nocneAcTBuii BO3MOXHbIX OLLUMBOYHBIX AENCTBMIA NepcoHana.

MpoBefeHVe Ka4eCTBEHHOIO aHaIM3a HafeXXHOCTM MepcoHaa BKIOYaeT B Cebs CnefytoLme aTanbi:

1. OnpegeneHvie ®I1, BbINOHEHME KOTOPbIX BINAET HA BO3HUKHOBEHWE pacCMaTpuBaeMon rpyn-
Mnbl NOCNEACTBUIA.



K BoMpocy 0 Hafe>XKHOCTU YeNoBeKa - onepaTopa B CUCTEME YNpaBNeHus . . . 37

2. YCTaHOB/NEHWe MeCTa BblAeNeHHbIX (DYHKLUWIA NepcoHana 1 pa3paboTaHHbIX «[epeBbeB OTKa-
30B» UMW «[1ePeBbEB COOLITUIY.

3. AHa/IM3 anropyTMOB BbIMO/IHEHUS paccmaTpuBaeMbiX @1 ¢ y4eTomM 0CO6eHHOCTEN fesTe/bHO-
CTV nepcoHana.

Ha nepsom 3Tane onpeaenstoTcs PYHKLUMM MepcoHana, BAMSAIOLLME Ha BO3HUKHOBEHME paccmar-
PUBAEMOW rpynMbl UCXOAHbLIX COOLITUIA, Ha MoKa3aTenn rotoBHocT Ch3, a Takxe PyHKUMK, peannsa-
LMS KOTOPbIX MOXET MoTpeboBaTbCA B NpoLecce aHaIM3a paccMaTpuBaemoii aBapun. B pesynbtate
NpoBeLeHNA 3TOro aTana onpefenseTca nepeyeHs MYHKLUMIA NepcoHana Ana AasibHelLLero aHaim3a ero
HaJeXXHOCTW.

BTopoi atan 3akntoyaeTcd B ONpeaeneHny B3avMOCBA3eld OLWMOBOK NepcoHana npuw BbIMOIHEHNM
UM (DYHKLMM C SPYTMU COBLITUAMN HA O6BEKTE B paCCMaTpMBaeMON CUTYaLMK C LieSibio YCTaHOB/e-
HWA MeCTa W po/iv onepatopa B ee peanu3aunn. STW B3aVMOCBA3M PAaCCMATPUBAKOTCA Ha TPEX YPOB-
HAX: (PYHKLUMOHA/IbHOM, CUCTEMHOM U 3/IEMEHTHOM.

Ha (yHKUMOHAIbHOM M CUCTEMHOM YPOBHSAX paccMaTpyBaloTCA Takve YHKLMW nepcoHana, npu
BbIMOJ/IHEHWUM KOTOPbIX OLUMOKM HEMOCPeLCTBEHHO MPUBOLAAT K OTKa3aM CUCTEM B LIE/IOM WM KX OT-
[eNbHbIX 3/1EMEHTOB.

Ha 3n1eMeHTHOM ypOBHE paccMaTpuBaroTCA Takue yHKLUW NepcoHana, npy BbIMOSIHEHUM KOTO-
PbIX OLUMOOYHbIEe fEeACTBMSA NPUBOAAT K BOSHUKHOBEHUIO O0TKA30B Ha MHTEPBase BPEMEHW, NpejLLlecT-
BYIOLLIEM JaHHOMY TEXHUYECKOMY 06C/TYXXMNBaHUIO.

TpeTunii aTan KayeCTBEHHOIO aHa/IM3a HALEXXHOCTU NepcoHasa 3ak/Io4aeTcs B aHam3e airopurt-
MOB BbIMO/IHEHUS pacCcMaTpMBaeMO (PYHKLMW MepcoHana C YYeTOM OCOGEHHOCTel [eATeNbHOCTU
BCEX 3afleiiCTBOBaHHbLIX MpW 3TOM CMeuuasMcToB U3 cocTaBa nepcoHana. Llenb atana - BbisiBNeHUe
BCEX BXHbIX [/111 OLEHKWN HAEXXHOCTW NnepcoHasia PakTopos gedtensHoctTy (D).

PaKTOopbl AEATENbHOCTY - 3TO /1H06bIE YCN0BUSA, BUAIOLLME HA KAYECTBO U HaJEXHOCTb 4eliCTBUI
nepcoHana. KonnmyecTBeHHbI aHan3 HaLEXHOCTW NepcoHasia Takke OCHOBLIBAETCA HA COYETaHUAX
® /1, KoTopble ABNAKTCA OCHOBHLIMW OMpPeSenTeNsM1 BEPOSATHOCTM OLLUMOOK NepcoHaa.

BHelwwHne P[] onpefenstoT ycnosus paboTbl NepcoHana, XapakTepucTnkn Tpedyembix OT nepco-
Hasa PYHKLMA 1 HEOOXOLUMbIE UHCTPYKLMM MNP BbIMONHEHUN 3TUX (DYHKLNIA.

BHyTpeHHWe D[] onpefensoT NoTeHUMabHbIA YPOBEHb COBEPLUEHCTBOBAHNSA KaveCcTBa U Hafex-
HOCTW Ye/ioBeKa, NOALAIOLLMIACA Pa3BUTUIO M COBEPLUEHCTBOBAHMIO NPY NMOAMOTOBKe NepcoHana.

PakTOopbl CTpecca X0TH U ABNAOTCA BHYTPEHHUMMW, HO 13-32 CBOEI BaXXHOCTU paccMaTpuBatoTCs
OTAENbHO.

Hanbonee 3HauMmMbiMu hakTopamu npu AHIT ABnAlOTCA: 3anac BpeMeHW; (hakTopbl CTpecca;
C/IOXHOCTb U KPUTUYHOCTL 3aaum: XapaKTePUCTUKN YeI0BEKO-MALLMHHOTO B3aVMOAENCTBUSA; UHCT-
PYKLUW MO BbIMO/HEHWIO PYHKLMIA NEPCOHASIOM.

KonnyecTBeHHbI aHaIM3 HaleXXHOCTM NepcoHana NPOBOANTCA 415 BbIYUC/IEHWNS YNCTIEHHBIX 3HA-
YeHW ee NoKasaTesiein HafleXXHOCTW. B kauecTBe OCHOBHOIO NOKa3aTeNs HafeXHOCTN 06bIYHO BbIOU-
palT BEPOATHOCTb 6e30LNMOOYHON0 BbIMOSIHEHUA PYHKLMX OnepaTopoM (MepCcoHasioM) Wn BeposT-
HOCTb OLUMOKK nepcoHana (BOIT).

BeposaTHOCTL 6e30LWNO0YHOr0 BbIMOMHEHUS PYHKUMX Uy BOIT MOXET OLeHMBATLCS Ha YPOBHE
OTLZe/IbHOIA onepawum Uau, B LLESIOM, Ha YPOBHE (YHKLMW.

Ecnm 0603HaunTL Yepe3 pBepOSTHOCTb 6e30LMOOYHOr0 BbIMOMHEHUS -1 onepauuun, To B Npea-
MOSIOXKEHMK, YTO BCE OMepaLun, BXOAALLME B COOTBETCTBYHOLLYIO (PYHKLMIO, MPOM3BOAATCA MOCNes0-
BaTe/bHO, JIErKO BbIYMC/INUTL BEPOATHOCTL P 6e30LM60YHOIN peanmnsauum (yHKLUK

- ,11n,
=l
rAe N -41cno onepaumi.
[ns pacyeTa BEpOSTHOCTM 6€30LLIMOOYHOr0 BbINOAHEHNSA onepaumn nnn BOTT ncnonb3ytoTcs Aga
OCHOBHbIX MeTOAa: CTaTUCTUYECKUIA N SKCNEPTHbIN.
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CTaTucTuuecknii  mMeTog 3aK/IOYaeTCs B UCCNefOBaHUM  AeATeNbHOCTWM  orepaTtopa (kak — npasu-
no, B (hase ycToluMBO paboTbl) U (uKcauMm o6LWero umcna M,; onepauuii i-ro Buga M [ONYLEHHbIX

npu 3TOM OWWGOK T, Torfa ToyeyHas OLEHKA BEPOSTHOCTM GEe30LIMOOYHOrO BbIMOMHEHMS -/ One-
pauym BblYMCASETCS Mo hopmye
P, ={M, -m)M™,
dta ¢hopMyna cnpaBefnMBa NpW  YCOBUW, 4YTO MNPWU  MPOBEAEHWM OAHOW Onepauyn  BO3MOXHA
TONbKO OfHa OWWOKa onepaTopa. ToueyHas OLEHKA BEpPOSTHOCTM OLUMOGKM nepcoHana g, MpW  BbIMNON-

HEHWUW i-i1 onepauun p, BbIYUCASETCA Mo hopmyne

qi :l-p’zm’ lM,_
B cnyuae, korga m, =0, T.e. 3a Bpemsi HabnOAeHWI I OWMOKa nepcoHana Mo i-il onepauunM He 3a-

(MKCMpOBaHa, BbIYUCISETCH HUDKHAS  [OBEPUTENbHAs TpaHULa AN1s  BEpOSITHOCTM  6e30WMBOYHOro  Bbl-
MOJIHEHWA i-ii onepayun Npy LOBEPUTENbHO BEPOSTHOCTM Y

po=(-yym,

KCrepTHble  MEeTOfbl NpeanonaraloT  HasHaueHWe BeposSTHOCTW  Ge30LUMGOYHOTO  BbIMOMHEHWUS  One-
pauuii C MOMOLLBIO 3KCMEPTHOFO OMpoca, MPOBOAMMOIO MO CrMeuuanbHO nporpavMme, WAW  COOTBETCT-

BYHOLLMX Tab/uL, COAEPXKALMX UHPOPMALIMIO O 3HAUEHMSAX p, B 3aBUCUMOCTM OT TEX MU UHbIX O/,

Taknm o6pa30|v|, MOHATNE HaAEeXHOCTb aBMaUMOHHOIO nNepcoHasla MOXET 6bITb  MCNOMNb30BAHO ansa
(bOpMI/IpOBaHI/IFI napameTpa ynpaBneHWs B CUCTeMe Yrpas/iieHUsa aBWaLMOHHBLIM  nepcoHasioMm. OpfHako
npu J3TOM CYLWIECTBYHOT OrnpeaeneHHble TPpyAHOCTW, CBA3aHHblE C BEPOATHOCTHbIM XapaKTepoOM 3TOro
napametpa. [lo3ToMy, C Yy4yeTOM TOro, 4TO MPEANOSaraeTca WCNOMb30BaHME 3KCMNEPTHLIX METOLOB Oripe-
heneHna HageXxHoCTW, npeparaeTca ynpabsidaTb aBUalMOHHbIM NEPCOHa/IOM MO KPUTEPUIO KayeCTBa.
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TO THE QUESTION OF THE RELIABILITY OF THE HUMAN OPERATOR
IN THE CONTROL SYSTEM OF AVIATION PERSONNEL

Eliseev B.P., Marienkin E.V.

In this paper, we consider the reliability of specialist civil aviation as one and parameters, analyzed in the system of
management of aviation personnel.

Key words: reliability, system management, aviation personnel factors.
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HEKOTOPBLIE 3SAMEYAHWA MO NMoBO4Y NMNOHATUA PNCK
B CBA3N C YTIPABJIEHVEM ABVNALUVNOHHBIM NMEPCOHAJTIOM

b.M. ENNCEEB, E.B. MAPbLEHKNH

B pa60Te aHa/IN3NPyeTCA NOHATNE PUCK MPUMEHNTENTBHO K 6e30macHoOCTU BO3A4YLUHOro TpaHcnopTa 1 METOAbI Er0
OLIEHKN C Lie/TIb0 NCMOIb30BaHNA NpU ynpasieHNN aBUalMOHHbIM NepCcoHa/IoM.

KntoueBble CI0Ba: aBMaLOHHbIN NepcoHan, pUck, yiep6, 6e30MacHOCTb MOMETOB.

OfHVM 13 BaXKHENLINX MOHATUM, CBA3aHHbIX C NPo6/1eMoli obecneyeHns 6e30MacHOCTU BO3AYLL-
HOro TPaHCNopTa, a cnefoBarte/ibHO, OLHO3HAYHO CBA3aHHBLIM C [eATe/IbHOCTLIO MepcoHana, ABNAeTCS
MOHATME PUCKa.

PYKOBOZCTBO MO yrnpaB/ieHN0 6e30NacHOCTbI0 MOMeTOB [1] TpakTyeT 3TO NOHATUE CleayHLUM
obpasom.

YnpasneHve (haktopamu pucka - 3TO BWUL OCHOBHOW [eATeNbHOCTW, KoTopas ob6ecneyvBaeTt
yrnpas/ieHve 6e30MacHOCTbIO MOMETOB U CNOCOGCTBYET OCYLLECTB/IEHNIO APYTUX, KOCBEHHO CBA3aHHbIX
C 3TUM OPraHM3aLVOHHbIX MPOLLECCOB.

Puck gns 6e30nacHOCTM NOJSIETOB OMNpefenseTca Kak OLeHKa MocneACcTBUA ONacHOCTM, BblpaKeH-
Has B BMAE NMPOrHO3MPYEeMO BEPOSTHOCTM W/IN CEPLE3HOCTK, MPW 3TOM 3a KOHTPO/IbHbIA OPUEHTUP
NPUHMMAETCA HauxXyaLLas nNpeasnaumas cutyaums.

Prck npeacTtaBnseT cob0i OLeHOYHYH BO3MOXHOCTb BO3HUKHOBEHWSA HEGNaronpuaTHbLIX Mocnes-
CTBMWIA B pe3ynbTaTe AeNCTBUA (PAKTOPa ONacHOCTW. ITO BEPOATHOCTb TOMO, YTO NOTEHLMA/bHbIE BO3-
MOXHOCTW OMacHOro (haktopa NPUYMHNUTL BPeS peasm3yoTcs.

OueHKa pucKa npegnonaraet y4yeT Kak BepOATHOCTW, TaK U CTEMNEHWN TSXKeCTW No6bIX Hebnaro-
NPUATHLIX NOCNEACTBUIA; MHBIMK CIOBaMK, ONpPeaenseTcs NOTeHUMabHbIN yLep6.

YnpaeneHve haktopamu pucka a1s 6e30nacHOCTM NOMETOB - 3TO 06LLMIA TEPMUH, KOTOPbI OXBa-
TbIBA€T OLEHKY M YMeHbLUEeHWe (PaKTOPOB pucka f15 6e30MacHOCTY NOMETOB, CBA3AHHbIX C NMOCNeACT-
BMAMM (DAKTOPOB OMACHOCTW, KOTOPbIE YTPOXKatoT NPOM3BOACTBEHHbLIM BO3MOXHOCTAM OpraHu3aumm,
[0 HAMMEHbLLIEr0 MPaKTUYECKN BO3MOXHOr0 YpoBHSA (HIMBY).

Mpouecc B3ATUSA NOL OpraHn3aLMoHHbIA KOHTPO/b (DaKTOPOB pucKa 415 6e30MacHOCTH NoseToB
HauMHaeTCA C OLEHKM BEPOATHOCTM (PAKTOPOB prcKa A/1s 6e30MacHOCTI NOMETOB.

BepoAaTHOCTb (hakKTOpPOB prcKa 19 6e30MacHOCTY MONETOB ONpeLeNseTcs Kak BO3MOXHOCTb BO3-
HUKHOBEHWNA He6e30MacHOro coobITUA UK COCTOAHWA.

BTopbIM 3Tanom SBSeTCA OLEHKa Cepbe3HOCTM (PAKTOPOB prcKa A/18 6e30MacHOCTU NOMETOB.

TpeTbUM 3TANoM ABMSETCA OLeHKa JoMyCTUMOCTM (PaKTOPOB prcKa A/1s 6e30MacHOCTU NOMETOB.

Ha yeTBepTOM 3Tane Heob6XOAMMO 3aA€elCTBOBaTb CTPATErni0 KOHTPONS/YMEHbLUEHNS (DaKTOPOB
pucKa.

Hanbonee 06LWMM 1 YHMBEPCASIbHBIM METOA0M pacyeTa KpUTeprasbHOro 3HaveHus pucka [5] saB-
NAeTcs NOAX0M, OCHOBaHHbIM Ha 3KOHOMUYECKOM aHanm3e 6esonacHocTu [2]. CornacHo aTomy MeToay
KpuTepreM onTUMyMa YPOBHSI 6€30MacHOCTU CNY>XXUT MUHUMYM BENMUNHBI Z, NPeACTaBAsAOLWEeN Co-
6ol cymmy AByx coctaBnstowmx: X(r) npmBefeHHbIX pacxofoB Ha obecrieyeHne 6e30MacHOCTH, Xa-
pakTepusyemoi puckom r, n Y(r) - npsimoro yuiep6a, 06ycnoBneHHOro puckom r. Takum 06pasom,

Fopt = a9 rmin Z(r)= argmin[x (N+Y (n)]. 1)

3HayeHue f,Opt MOXET BbITb MPUHATO B KaUECTBE KPUTEPUa/ILHOTO 3HaYeHus [5]. Ha puc. 1 npeg-
CTaB/ieHa rpajmyeckas UanocTpauns soipaxeHms (1).



40 B.1. Enncees, E.B. MapbeHKUH

3ech AOCTaTOMHO BaXkKHA BENMUMHA Y Kak (hyHKLWMS pucka r. Mpy 0THOCMTENBbHO MasbiX pUCKax
AN MHOTUX ONAacHbIX 06LEKTOB CUUTAETCA CMNpaBe/IMBOI NIMHEVIHAs 3aBUCUMOCTb [3]

Y(r)=ar, (2)
[fje a - LieHa prcKa.
Z(r) 4

»

X(r) Y(r)

v

7 opt r

Puic. 1. 'papnyeckas UNNOCTPaLIMs NOUCKa ONTUMANIBHOTO 3HAUEHUS prCKa I,

[n9 HEKOTOpPbIX 0O0BLEKTOB 3HAYEHWA a pasnnyaroTca Ha Aga nopsgka: a=10-103 (r=2x10-4). 3Ta
Be/IMYMHA YUUTBIBAET TOMIbKO MPAMOW 3KOHOMUYECKUI Yilep6, NO3TOMY OHa Ha3BaHa «XO3AWCTBEH-
HOM» LIEHOW prCKa - a,.

Mpn onTumm3aumm 6e30MacHOCTU, T.e. 418 pacyeTa KPUTEPUaIbHOrO 3HaYeHWUs pUCKa, BaKHO
YUUTBIBATH TaKXKe «COLMaIbHO-NCUXON0MMYECKYHO» LIEHY PUCKA a,, XapaKTepU3yHoLLyt0 6anaHc Mex-
[y KauyeCTBOM XW3HU 1 6e30MacHOCTbLH0.

CneposatesibHO, BeimumHa Y (r) B (1) MOXeT ObITb NpefCcTaB/ieHa BbIpaXKeHNEM

Y() = (ac + axr , 3)

K uncny (haktopos, 3aTpyaHALWMNX hopmanmnsaunio pacyeTa [5], OTHOCAT:

1. HenpriemnemocTs 4ns 06LecTBa BbICOKMX 3HA4YeHNIA [5].

2. NHamBmayanbHOE OTHOLLEHME K PUCKY.

3. MacwTtabbl nocneacTBuiA.

4. AganTaunio K pucky.

5. HeBO3MOXHOCTb NPOBefEHNs aHa/IM3a CO 3HaYeHUAMU BepOSTHOCTeN MeHee 109, NOCKO/bKY
TaKve BeNIMYMHBI BbIXOLAT 3a Npeje/bl YeNoBeYeCcKoro onbITa.

6. PacnpegeneHune pucka.

Takum 06pa3oM, HOPMUPOBaHWE pPUCKa ABMISIETCA CIOXHOM NPO6/IEMON, 3aTparmBatoLLen 3KOHO-
MUYECKME, MCUXONOTNYECKMe, COLMabHbIE, TEXHUYECKNE U MeLMKO-6MONOrMyeckmne acnekTbl, 4YTO
3aTPYLHSET ee peLleHue.

AHaIm3 pucka - NpoLecc UAeHTU(UKaLMM ONacHOCTEN 1 OLLeHKM puckKa. og onacHOCTbIO NOHW-
MaeTCcsi UCTOYHMK MOTEeHUMaIbHOrO yulep6a nnv Bpesa, MMbo cutyaums ¢ BO3MOXHOCTbIO HaHECEHUS
yulep6a. MaeHTUmKaLms onacHOCTM - NPOLLECC BbISBMEHWUS U MPU3HAHWSA, YTO ONACHOCTb CYLLEeCTBY-
eT, 1 onpefesnieHre ee XapaKTepuUCTUK.

Mog aHa/sIM30M pUCKa NoapasyMeBaeTCs MPOLECC BbISBIEHUA OMAacHOCTU U OLEHKM BO3MOXHbIX
HeraTVBHbIX NOCNEACTBUM N NPELCTaBIEHNS 3TUX NOCNELCTBUIA B KOSIMYECTBEHHbIX NOKAa3aTe/sX.

AHaIM3 pucKa UMeeT pag 06LLUMX NOMOXKEHWA, HE3aBUCUMO OT KOHKPETHON METOAUKN UX aHam3a
1 CeunuKn peLuaeMblx 3aau.

1. O6LLein ABNseTCA 3afada onpefeneHns LOnyCTUMOro YpOBHSA pUCKa.

2. OnpegfeneHve fONYCTUMOro YPOBHA pyCKa MPOUCXOAMUT, Kak Npasuio, B YCN0BUAX HefocTa-
TOYHOW WM HENPOBEPEHHON MH(OPMALN.

3. B Xofe aHa/iM3a NpUXOAUTCA peLlaTb BEPOATHOCTHbIE 3aJauu.
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4. AHaNn3 prckKa Hy>KHO PacCcMaTpmBaTh Kak NMPOLLECC PELUEHNS MHOTOKpUTEPUasIbHBIX 3aa4, KO-
TOpble MOTYT BO3HMKHYTb KaK KOMMPOMUCC MeXAy CTOPOHamMu, 3avHTepecoBaHHbLIMU B OMNpeseseH-
HbIX pe3ynbTarTax aHaimn3a.

AHann3 pucka MOXET OblTb OMpefesieH Kak Npouecc peLleHus CMOXHOW 3afauun, TpebyroLimia
PaccMOTPEHUS LUMPOKOro Kpyra BOMPOCOB W NPOBELEHWS KOMIIEKCHOrO WCCMEA0BAHNUSA N OLEHKU
TEXHNYECKMX, IKOHOMUYECKUX, YTPaB/IEHYECKNX, COLMaIbHBIX U APYTUX (PAKTOPOB.

OCHOBHOI1 3/1IeMEHT aHa/im3a pucKa - MAEHTU(MKaLMA ONacHOCTER, KOTOPbIe MOTYT MPUBECTU K
HeraTuBHbIM MOC/EACTBUAM.

C aHa/M30M puCKa TECHO CBS3aH ApYrov NpoLecc - OLeHKa pUcka.

OueHKa pu1cKa - NpoLecc, UCronb3yemblid A8 OnpefeNieHns BeNMunHbl (Mepbl) pUcka aHanmnsu-
pyemoit onacHocTh. OLeHKa pucka - 06s3aTeNbHas YacTb aHaIn3a, BK/IOYAOLWLas aHasnm3 YacToThl,
aHann3 NocneacTBUi U X COYETAHUIA.

OueHKa p1cKa BKOYaeT B cebs aHan3 YacToTbl M aHa/IM3 NOCNeACTBUI, OfHAaKO, KOrja nocnes-
CTBMS HE3HaUMTE/IbHbI 1 YacToTa KpaliHe Mana, OCTaTOYHO OLEHUTb OMH NnapamMeTp.

CyLLECTBYIOT YeTbIpe pasHbIX NOAX0AA K OLEHKe pUCKa: MHXEHEPHbIA, MOAENbHbIN, IKCMEPTHbIN
N COLIMONOTNYECKIIA.

YnpasfieHvie pUCKOM - 3TO YaCTb CUCTEMHOIO NMOAXO0AA K NPUHATUIO PeLLeHWiA, NpoLesyp 1 npak-
TUYECKNX MEP B PELLIEHNM 3aa4 NpeaynpeXxaeHns niv yMeHbLIEHUS OnacHOCTY.

OOLUKMM B OLIEHKE PUCKa 1 YNpaBneHUN PUCKOM SB/ISETCA TO, YTO OHM - [1Ba aCrekTa, Be CTaguu
efIMHOro rpoLiecca NPUHATUA peLLeHns, OCHOBaHHOIrO Ha XapaKTepucTuke pucka. Takas O6LLHOCTb
06yCcnoBfieHa NX rNaBHOM LeneBor GyHKUMeN - onpeaeneHneM NpropuTeTOB AENCTBUI, HanpaBeH-
HbIX Ha YMEHbLLEHMe pUCKa 0 MUHUMYMa, /15 Yero He06X04MMO 3HaTb KaK ero UCTOUYHUKM U (haKTo-
pbl - (aHaIM3 pUCKa), Tak 1 Hanbosnee aPQPeKTUBHbLIE MYTN €ro COKpaLLeHns (Ynpas/ieHne pUCcKoMm).

KonunyecTBeHHbI Nokasarte/b pycka NpeAcTaBnseT Co60iM YNC/IEHHOE 3HAUEHVE BEPOATHOCTM Ha-
CTYNNEHWS HEXXeNaTelbHOro cobbITUA Unu (1) pesynbTaToB HeXenaTebHbIX NocneacTeuii (yuwiep6a).

KonnyecTBeHHbI pUCK MOXET 6bITb ONpesesieH Kak YacToTa peannsauuy onacHoOCTU.

BennunHa pucka onpeaensietcs Kak npovi3BefeHne BeNMUMHbI HEXenaTelbHoro cobbiTus Ha Be-
POATHOCTb €ro HaCTYMN/IeHMs, T. €. KaK MaTeMaTUYeCcKoe OXMAaHNE HeXenaTe lbHbIX NOCNeACTBUN.

Taknm 06pa3oM, MOHATME PUCKA MOXHO UCMO/b30BaTh KakK eLle OAMH 13 BO3MOXHbIX KPUTEPUEB
ONTUMM3aLMK NpoLiecca yrnpasneHns aBnaLoHHbIM MepcoHasioM. B 3Tom cyyae CTpyKTypa CUCTEMBI
yrpaBsneHns aBnaLoHHbIM MePCOHANIOM C YYETOM (PakTopa pucka 6yAeT BbIrAAETh Clefyowmm 06-
pasom (puc. 2).

CrieflyeT UMeTb B BULY, YTO OLIEHKa (haKTopa prcKa B JaHHOM C/lyyae npeAcTaBnseT coboin Konm-
4eCTBEHHOE 0TOOPaXXeHNEe BEPOSATHOCTY BO3HUKHOBEHWS aBapuinHOM (KPUTUYECKOA) CUTyaumm B Npo-
Llecce NpPOeCCUOHaIbHOM [eATENIbHOCTM KOHKPETHOro NpeAcTaBUTeNs aBUaLMOHHOrO MnepcoHasna
NpeanpuaTAA Ha KOHKPETHOM paboyem MecTe, BO3HUKLLEN N0 ero BUHE B pe3y/ibTaTe HeCOOTBETCTBUSA
ero npov3BOACTBEHHbIX (0Opa30BaTe/bHbIX) XapakTepuUCTUK TpebosaHuAM. IMpn 3TOM yUYUTbIBaETCA
TaK XXe npegnonaraemblii yuepo.



42 B.IM. Enncees, E.B. MapbeHKuH

Orenka OreHka kauecTsa 00BLEKTA C
KauecTBa y4eToM (pakTopa pucka
v |
Hepapxus ] Ceeptka . B cucmemy
MoKazareseli KauecTna " | nokasateneii kauectra | - ynpaenenus
v v
3HaueHue Becosoii ] IIpusenenue B
TnoKasaTeJis k03 purment | cooTBeTcTBHE
A
Ouenka R Bespasmepnsie
> ITxamuposanue >
¢akTopa pucka OILICHKH PUCKa

P uc. 2. Crctema ynpaBneHus aBraLMoHHbIM NepCoHaIoM, YUMTbIBatoLLas PakTop prcka

NINTEPATYPA

1. PyKOBOACTBO MO ynpaB/eHnto 6esonacHocTbio nonetos (PYEI). JokymeHT MKAO. - DOC 9859. - AN/474. - 20009.
2. CratucTuyeckne MeTofbl aHasm3a 6e30MacHOCTW CAOXHbLIX TEXHUYeCcKux cuctem / nog pea. B.IM. Cokonosa. - M.:
Noroc, 2001.

3. Enucos J1.H. , bapaHoB B.B. YnpasneHwe u cepTugrkaums 8 ATC. - M.: Bo3gyLuHbIi TpaHcnopT, 1999.

SOME OF THE COMMENTS ABOUT THE CONCEPT OF RISK IN CONNECTION
WITH THE MANAGEMENT OF AVIATION PERSONNEL

Eliseev B.P., Marienkin E.V.

The paper examines the concept of risk, with respect to the safety of air transport and the methods of its assessment
with a view to use in the management of aviation personnel.

Key words: aviation personnel, the risk of damage, flight safety.
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O KOHUEMNUMN CUCTEMOTEXHUYECKOTI O ¥TIPABJTEHVA
ABVAUVNOHHbBIM NMEPCOHAJIOM ITPAXXOAHCKOW ABALUNI

b.MN. EJIMCEEB, J1.H. EICOB, E.B. MAPbEHKH

B pa6oTe npefnaraeTcs opUrMHasbHbIA NOAX0M K peLeHuto Npo6embl yrpaBneHUs aBUaLMoHHbIM NepcoHaioM no
KpUTEPWMIO KaYecTBO C YYeTOM (hakTopa puUcKa.

Knwouesble cnosa: aBM&LLMOHHbIVI nepcoHan, rpaXkaaHckas aBhaunsa, CUCTeEMa, (*]aKTOpr.

3afava nuccnefoBaHNa POPMYIMPYETCA Kak pe3y/ibTaT aHa/IMTUYECKOro n3yyeHns npobsiem B 06-
NacT ynpas/ieHns aBUaLMOHHbIM NEPCOHAIOM U KPUTUYECKOrO aHasn3a COBPEMEHHbIX METOO0B pe-
LLEHWSA 3TUX NPO6IIEM.

KpaTko 3Tu pe3ynibTarbl MOXHO MPeACcTaBuTb B CNefyoLLeM BUIE:

1. Mpo6nemMa ynpasiieHNs NePCOHAIOM KaK Hay4Has 3aaya B COBPEMEHHbIX YC/OBMAX OTHOCUTCS
K 06/1aCTIN COLMaIbHO-MCUXO0M0MMYECKMX UCCIeL0BaHNIA CO BCEMM BbITEKAIOLLMMU OTCHOAA N/IKocCaMu 1
MUHycamu. IMpn BCEX MOMOXKUTENBbHBLIX BO3MOXHOCTAX TaKOro noaxosa HeobxoAMmMO KOHCTaTUPOBaTb,
4TO yNpas/ieHWe B ero KI1acCU4eCKOM NOHMMaHUK, T. €. KaK KOPPEKTUPOBKa OTK/IOHEHWIA OT YCTaHOB-
NEHHbIX 3HaYeHUA M3MepPAEMOro napameTpa, B 3TUX YC/IOBMAX pean3oBaTb [OCTATOMHO 3aTpyLHU-
Te/IbHO, MOCKOJ/IbKY BOMPOC 06 M3MepEeHM KOHTPOIMPYEMOTO napamMeTpa Kak CoLuaibHOro Wan neu-
XO/IOTMYECKOr0 (pakTopa Mo OTHOLLEHWIO K MEepCoHaNy fAB/AETCA BeCbMa MnpobnemMaTnyHbiM. Kpome
TOro, (PU3NYECKMA CMbICN TaKOro (hakTopa JOCTaTOYHO TPYAHO ONpeaenvTs U, Tem 6onee, UM onepu-
poBaTh Kak yrnpaB/isieMOii BENIMUYMHOMN.

2. YnpaB/eHve aBuaLMOHHbIM NepcoHaIOM MpeACcTaBNseTca ropasfo 60see CNOXHOW U creuu-
(hryeckol 3agayeint NO CPaBHEHWIO C YrpaB/ieHNEM MePCOHAIOM ApYrMX KaTeropuin paboTHWKOB MO
C/leiyHoLUM NpUYMHaM:

- aBMAaLVOHHBIA NepcoHas OnpefenseTcs Kak CTPOro KaTeropupoBaHHas COBOKYMHOCTb CrieLma-
NINCTOB, UMEIOLLMX CMeLMaibHYO MOArOTOBKY M Peasin3yowmnx OTBETCTBEHHYIO MPOU3BOACTBEHHYHO
[eATeNbHOCTb B YCOBUAX MHTErPa/IbHOr0 KPUTEPUSA 3TOM [1eATeNIbHOCTU - 6e30MacHOCTU NOJETOB;

- IMLa M3 Yncna aBMaLMOHHOIO MepcoHana LOMyCKarTCs K NpPofeCCUOHaIbHON AeATeIbHOCTM
npy HaIMummn ceptTudurkara (CBULETENLCTBA);

- K aBMaLOHHOMY MepCoHasy rpaxxaHCKON aBmaLum NpeLbaBasoTCA XECTKME NPOYECCUOHasb-
Hble TpeboBaHWs, yCTaHaBNMBaeMble (PefepasibHbIMY aBUaLMOHHBIMY Npasuiamu,

- NMOArOTOBKA aBMaLMOHHOI0 NnepcoHana NpPoBOAUTCA B 06pa30BaTe/NbHbIX YUPEXAEHNAX, UMEIO-
LUMX BblAaHHbIE CreumanbHO YNOIHOMOYEHHBIM OPraHoM CEPTUMMKALLMN U TULIEH3NN;

- TOCY[apCTBEHHbIN KOHTPO/Ib 3a [eATENIbHOCTbIO aBUaLMOHHOIO MepcoHata OCyLLeCTB/IsSeTCs
creuuanbHO YNoHOMOYEHHbIM OPraHoM B 06/1aCTW MPaXXAaHCKON aBmaLum,;

- HopMaTvBHas 6asa, perfiameHTUpyloLlas MpogecCMOHaNIbHYIO [eATeIbHOCTb aBUaLMOHHOMO
nepcoHana, CTporo rapMoHMU3MpoBaHa ¢ TpeboBaHNAMU 1 CTaHZapTaMu MeXAyHapoLHON opraHm3aumm
rpaxgaHckoit asuauum (MKAO) 1 gpyrux MexayHapo4HbIX OpraHu3aumii;

- aBMaLMOHHbIN NepcoHan paboTaeT B YCMOBUAX NOCTOSHHONO MOHUTOPUHIA Pe3y/ibTaToB NpPous-
BOZACTBEHHOW [eATENIbHOCTM MO KpUTEpUAM 6e30MacHOCTY MOMETOB C PerynsipHbIM aHaIM30M BO3HU-
KatoLLMX HELUTaTHbIX CUTYaUuiA;

- MpogheccMoHasibHasa feAaTeIbHOCTb aBMaLOHHOIO NepcoHasia CTPoro pernaMeHTMpoBaHa, LOKy-
MEHTMPOBaHa 1 aNroOpUTMU3NPOBAHA;

- aBMaLMOHHBIN NepcoHan HeceT MOBbILLEHHYH OTBETCTBEHHOCTb 3a pe3y/ibTaTbl CBOE paboThl,
BMN/IOTb [0 YrOM0BHOIA;
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3. OfHMM M3 OCHOBHbIX (haKTOPOB, OMPeAensoLWMNX YCMeLHY MPOeCcCCUOHANTbHYIO LeATellb-
HOCTb aBMaLMOHHOIO MepcoHana, ABMISETCA ero HageXHocTb. o pe3ynbTatam aHanM3a HeKOTOPbIX
pa3fenoB TEOPUW HafEXHOCTU MPUMEHWUTE/IBHO K aBUaLMOHHOMY MEepcoHaly MOXHO CAenatb Cre-
OyIoLLMe 3aMeyaHuns:

- MOHATUE HALEXKHOCTb aBMALMOHHOI0 NepcoHasia 6asmpyeTcs Ha CnefyoLmx OCHOBHBIX MOHATK-
AX: OLIMOKa, MOrPeLIHOCTb, 0TKA3, BPEMS peakuuu, peseps TOYHOCTU, PaKTOPbI LEeATENIbHOCTH, BEPO-
ATHOCTb 6€30LUNMBOYHOT0 BbIMOIHEHNS PYHKLNW,

- HAeXHOCTb aBMaLMOHHOIO MepcoHata - XOpoLwo (hopmasM3yemblii napaMeTp, npouenypa
OLLeHKM KOTOPOTrO JIErKO MOAAAeTCA airopuTMmU3aLmu;

- HA[EeXHOCTb aBMaLMOHHOIO MepcoHana, Kak M3MepsieMblil napameTp 4/ Leneid ynpasnieHus
MepcoHaIoM, 04HO3HAYHO CBA3aH C 60/1ee LNPOKNM NMOHATMEM - Ka4ecTBoO.

4. B cucTemax ynpas/ieHWUs aBvaLvOHHbIM NepcoHa/IoM, OCHOBaHHBIX Ha K/1aCCUYECKOWN Teopum
yrpaBneHus, B KOHTYP ynpasneHusi He0OX0AMMO BKIHOUYNTL M3MEPSEMbIe MapaMeTpbl, OCHOBaHHbIE Ha
MOHATUN pUCKa.

5. MNMpoun3BoACTBEHHAA [eATeNbHOCTL aBMAaLMOHHOIO NepcoHana BKIKYaeT, B TOM yucne, 06a3a-
TeNbHble MPOLEeAYPbl PeLLeHNs KOHPAUKTHBIX CUTyaumnid. Mpon3BOACTBEHHbIE KOH(IMKTbI B JaHHOM
cfyyae cnefyeT paccMaTpuBaTb Kak MPOrpecCUBHbIA, MONOXUTENbHBLIA aKTop, NpeacTaBNAOLWMIA
co6oli 04HY 13 (hopM CTPaTErnyYecKoro pasBuUTUsA aBnanpesnpuaTus. YyYeT JaHHOro (pakTopa B CUCTe-
Max ynpasfieHWs aBWALMOHHbLIM  MEPCOHa/IOM  [aeT BO3MOXHOCTb  CMpATaTb  COLMasibHO-
MCUXO/IOTMYECKME aCMeKTbl AeATeIbHOCTY MEePCoHana B NPoLeAypax paspeLLeHns Npon3BoACTBEHHBIX
KOH(/IMKTOB.

6. ABMALMOHHbIN NepcoHa Kak 00bEKT YNpaB/eHns HeMb3d pacCMaTpyBaTh B OTPbIBE OT CUCTe-
Mbl MOArOTOBKM W MOBbILEHWS KBAIMPUKALMN KALPOB MPaXAaHCKON aBuaumun. HbIMK croBamu, B
KOHTYpP YnpaBneHus aBnaLMOHHbIM MePCOHANIOM LO/MKHbI ObITb BK/KOYEHbI 06pa3oBaTe/ibHble yupex-
[EHNA TPaXaHCKON aBuaLmm, LesTelbHOCTb KOTOPbIX B COBPEMEHHBIX YCM0BUSAX 6a3npyeTcs Ha Ta-
KUX MOHATUAX, KaK KOMMETEHTHOCTb, KOMMETEHLWS, Ka4eCcTBO KOMMETEHLMW, KOMMETEHTHOCTHbI
MOAXOA.

Ha oCHOBaHMW BbLILLEN3NIOXKEHHOIO NpeAnaraeTca CrefyroLwas KOHLEnLms CUCTEMOTEXHUYECKOTO
yrnpasneHns aBuaLoHHbIM NepcoHanom (puc. 1).

B 0CHOBe KOHLEMNLMM NexxaT criefyroLLe 0CHOBHbIE (haKTopbl:

1.T eHepa/lbHbIM KpUTEPUEM AeATeNbHOCTY IPaXKAaHCKOW aBmaLmmn sBseTcs 6e30nacHOCTb BO3-
AyLwHoro TpaHcnopta (1), Kotopas nogpasfenserca Ha 6e30MmacHOCTb NOMeToB (2) U aBMaLVOHHYIO
6e3onacHocTb (3).

2. be3sonacHoOCTbL BO3AYLUHOMO TpaHcrnopTa 6osiee yeM Ha 90% onpeaenseTca YenoBeveckum gak-
TOPOM, KOTOpbI B rpaXaHCKOM aBuaLuy NpescTasieH aBuaLMoHHbIM NepcoHasiom (9).

3. C yyeTOM Cneumnukn JesTeNbHOCTM aBUaLMOHHOI0 NnepcoHana MeTopbl yrpas/ieHns aBmaum-
OHHbIM NepcoHasioM (8) CyLLECTBEHHO OT/IMYAIOTCA OT NMPUHATOIO B COBPEMEHHbIX CUCTEMaX ynpas-
NEeHVs NePCOHaIOM COLMaNbHO-MCUXO0N0rMYECKOro NoAxXoaa U LO/MKHbI ObITb OPUEHTMPOBAHLI Ha CUC-
TemoTexHuyeckoe ynpasneHue (10).

4. B OCHOBE CUCTEMOTEXHNYECKOrO YNpaB/ieHNs aBuaLYiOHHbIM NMepCoHa/IOM, Kak METOZLO0/Iornye-
CKOW 6a3bl, O/MKHbI BbITb CreaytoLMe TeopUKn: Teopus HagexXHocTu (4), Teopus puckos (5), Teopus
KOH(AMKTOB (6) 1 KOMNETEHTHOCTHbIV noaxos, (7).

5. ECNu 3TV UCXOAHBIE NOMOXEHUA MPUHUMAKOTCA, TO CUCTEMOTEXHUYECKOE YNpaB/ieHNe aBmaum-
OHHbIM nepcoHaniom (10) JO/MKHO MMETL fBa KOHTYpa yrpaB/ieHns: Npon3BoACTBEHHaA cuctema (11)
1 obpasosaresibHas cuctema (12).

Ha ocHoBe 3TVX CMCTEMOOOPA3YHOLWMX (PAKTOPOB BbICTPAMBAETCA CNefytoLlas CUCTEMOTEXHMYe-
CcKas, ynpasnsoLas no OTHOLLEHMIO K aBUaLMOHHOMY MepcoHany, CTPYKTYpa.
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3mepseMbIM 1 KOHTPO/IMPYEMbIM MapaMeTpoM B CUCTEME YIpaB/ieHUs aBUaLMOHHbIM MepcoHa-
NOM SABNAETCA KOMMETEHTHOCTb aBMaLMOHHOro nepcoHana (13), Ha ocHoBe KOTOpoW B cucTeme (11)
OCYLLIECTB/ISIETCA peasibHOe Yrpas/ieHWe - paccTaHOBKa nepcoHata (14). PaccTaHOBKa nepcoHana
30eCb MOHMMAETCA B LLUMPOKOM CMbIC/Ne: 3TO HE TONbKO AMHaMUKa Hamno/HEHMS LUTATHOro pacnuca-
HWUW, HO 1 BECb KOMMJIEKC BOMPOCOB, OPUEHTUPOBAHHBIX Ha peann3aumio CoLnabHO-3KOHOMUYECKUX,
MCUXO0MOMMYECKMX U MHOTUX LPYT1X MHTEPECOB aBUaLMOHHOI O NepcoHaa, ¢ OAHON CTOPOHbI, U CTpa-
Ternyecknx Lesein pasBuTms NpeanpusaTus - ¢ 4pyrom.

B ocHOBe peLLeHNsi BCeX 3TUX NPOBAEM NEXUT KOMMPOMUCCHBI Noaxof, T.e Noc/eaoBaTelbHOe

pelleHre KOHMMKTHBIX CUTyauuii B MPOU3BOACTBEHHbIX YCN0BMSX. NS 3TOro ueneeas (yHKUMS
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aBuanpeanpuatua (15) TpaHcopMupyeTcs B AUHAMUYECKYH) COBOKYMHOCTb 3afay MpPOM3BOACTBEH-
HOW pesTenbHoCcTM (16). Mpy pelieHWn 3aaay BO3HMKAIOT KOH(INKTHbIE cuTyauuu (17), KoTopble
TpebyrT COOTBETCTBYHOLLEro aHanm3a (18) v pewieHus (19).

PelleHne KOH(/IMKTa OCHOBaHO Ha MapaMeTPUYECKOM aHanvM3e AaHHbIX MOHUTOPUHra Komre-
TEHTHOCTW aBMauMOHHOro nepcoHana (20) U CMTyauUMOHHOW MOZEeNM pacCTaHOBKM nepcoHana. Mpu
3TOM B OCHOBE MOHWUTOPUHIA JIEXXUT [NaBHbIA KPUTEPUIA ONTUMM3ALMMN YNPaBIEHNS - Ka4YecTBO MNpo-
M3BOLCTBEHHOW [eATeNIbHOCTW aBMaLMOHHOIO nepcoHana (KOMMETeHTHOCTL). Torga B cuctemMe npu-
HATUA pelteHnid (21) MOXET ObITb NPUHATO O4HO U3 YNPaB/IEHYECKUX PELLIEHWIA: NOBbLILLIEHWE KBAIU-
(hukaumm (22), nepenofroToBka (23) nnv yBonbHeHue (24). Mo 3aBepLUeHUn 3TUX onepauuii (22, 23)
NMPUHNMAaETCA HOBOE PeLLeHNe Mo paccTaHOBKe nepcoHana (14).

KauecTBOo npoteccMoHanbHOM LeATelbHOCTM aBUaLMOHHOIO nepcoHana (KOMMETEHTHOCTb) Kak
ynpas/semblii napameTp (opMUpyeTcs B NpoLecce NOAroTOBKM aBUaLMOHHOIO MepcoHana B paMkax
o6pasoBate/ibHON cucTeMbl (12). KOMMNETEHTHOCTHLIN NOAX04 B 06pa30BaHWM OnpeaenseT Komne-
TEHTHOCTb KaK COBOKYMHOCTb HEKOTOPOro 06beMa KoMneTeHLmin (25). Torga B 06pa3oBaTesibHOM cuc-
TeMe ynpaBnseMbIM NapamMeTpoM ABNSETCA KaYeCTBO KOMNeTeHUuiA (26). OTcrofa KOHTYp yrnpaBieHus
BK/IOYAET MOHUTOPMHI KayecTBa KOMMETEHUMI (27), aHan3 1 NPUHATUE pelleHnid 06 YpoBHe Kade-
cTBa (28) 1 ucnonHWTeNbHbIE NPOLIEAYPLI B (hopMe KOppeKLuun KavecTsa (29).

Ob6a KOHTYpa CUCTEMOTEXHWYECKOrO YMNpaB/ieHNs aBUaLMOHHbLIM NMepcoHaoM 00befUHAIOTCA B
efIMHYI0 CUCTEeMY YNpaBNeHns Yepe3 napaMeTp KOMMNEeTEHTHOCTU aBMaLMOHHOrO NepcoHasa.

KoHuenuus amccepraLlyoHHOro NCCnefoBaHNA NPeANonaraeT peLleHne creiyrowmnx 0CHOBHbIX 3a4au:

1. Pa3paboTka METOZ0B 1 a/IrOPUTMOB CUCTEMOTEXHNYECKOTO YNPaBieHNs aBUaLOHHbIM Nepco-
Ha/10M M0 KPUTEPUIO KaYyecTBo.

2. PelleHne KOH(NKTOMOTNYECKNX MPOGIEM B CUCTEME YNPaB/IEHNSA aBUALMOHHbLIM MEPCOHAIOM.

3. Pa3paboTka KOMNETEHTHOCTHO - OPMEHTUPOBAHHON CUCTEMbI YNPaB/eHUs aBUaLMOHHBIM Nep-
COHa/10M.

NNTEPATYPA
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ON THE CONCEPT OF CUICTEMOTEXHUYECKOI O MANAGEMENT AVIATION PERSONNEL
OF CIVIL AVIATION

Eliseev B.P., Elisov L.N., Marienkin E.V.

The article offers an original approach to the solution of problems of management of aviation personnel on the criteria
of quality of the given risk factor.

Key words: aviation personnel, civil aviation system, the factors.
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NCCNEJOBAHVE KPUTEPUA KAUECTBA EOPTOBO CUCTEMB,
PEA/TM3YOLWENA MUHMMAIBHOE OTKJ/TOHEHUE MEPEXOQHOIO
MPOLIECCA PEAJ/IbHOW CUCTEMbI OT MEPEXOAHOIO NMPOLIECCA

NAEA/TbHOW CUCTEMBI

AM. NNEBEJEB

PaccMaTpmBatoTCsl BOMPOCbI Pa3paboTKU KPUTEpUs KauecTBa GOPTOBOI CUCTEMbI, 06ecreuuBatoLleii MUHUMaNbHOE
OTK/IOHEHME NEPEXOAHOr0 MPoLecca peasibHoN CUCTEMbI OT NEPEXOAHONO NpoLiecca UAeanbHOWM CUCTEMBI.

KnioueBble cnoBa: 60pToBasi CUCTEMA, KPUTEPUIA KauecTBa, TPYOKa, MAneproBepXHOCTb.

B Teopun KOHTPONSA 1 ucnbiTaHUiA BBeaeHMe J1.I". EBNaHOBbIM FreOMETPUYECKOI0 KpUTEPUS Kaue-
CTBa B 00LLEM BUM/e MO3BOINIIO 3HAUUTE/IBHO LUMPE B3I/SHYTh Ha NPo6/IeMy, Aaxe B TaKOM abCTpakT-
HOM BWAE KPUTEPUIA CbIrpasl OFPOMHYHO PO/ib B Pa3BUTUN KOHTPONS N UCMbITAHWA.

KputepreB MOXeT 6bITb NMPeA/IONEHO MHOMO 1 UX HaJ0 UCCNefoBaTh U pa3pabaTtbiBaTh Kak cpej-
CTBO MOCTOSIHHOIO YBE/IMYEHUS KayecTBa M 3PMEKTUBHOCTU. Hanbonblumnii NHTEpec NpesacTaBnAloT
CO60M KpuUTepuW, yuuTbiBatOLLMe (YHKUMOHAIbHOE Ha3HayeHre GOPTOBLIX CUCTEM M BO3AYLLUHOIO
Cy[iHa B LIE/IOM.

[ns obecneyeHms TpebyeMoro KkayecTsa 60pTOBOW CUCTEMBI LLe/Ieco06pas3HO, C TOUKM 3peHuns Tpy-
[0EMKOCTW, NEPenTN OT KOHTPONSA PYHKLMOHUPOBAHUA CUCTEMbI B AMHAMMKE K NapaMeTpuyeckoMy nnm
[0MYCKOBOMY KOHTPO/O. [pn NpoeKTMpoBaHNM CUCTEMbl aBTOMaTUYECKOr0 Yrpas/ieHNs B TeXHUYe-
CKMX 3aflaHnsX 3aJal0Tca CNefytoLe napameTpbl: nepeperynvpoBaHue, A/INTeNIlbHOCTb NePexoLHOro
npoLiecca, ctaTmyeckas olwmnoKa 1 T.4., KOTOpble ONpesensatoT HEKOTOPYHO TPYOKY, B KOTOPOM LO/MKHbI
HaxX04UTbCA 3HAYEHWs MepexoAHOro npolecca cUcTeMbl. B 06LLEM Cllyyae KauyecTBO CUCTEMbI MOXKHO
3a/iaTb, ONpeaennB TPYOKY Kak nonocy, OKPY>KaroLLyto NepexofHblil NPOLECC NaealbHOM CUCTEMDI.

MycTb HOpManbHas cucTema AuddepeHLManbHbIX YPaBHEHWI, ONUCbIBAKOLWAs CUCTEMY, CBeLeHa
K OHOMY ypaBHeHW0 60/iee BbICOKOro nopsgka. 310 NnHenHoe anddhepeHumanbHoe ypaBHeHWe ¢

MOCTOAHHLIMU KOIPMULIMEHTaMU, UMEIOLLIEe peLLeHune Uy, = Uy (t, Xi, X2,...X,) .
Toraa MOXHO 3anucatb W, (1) - 1, ()] <A,
roe v, (t, Xi, X2,..X,) - BbIXOLAHOW CUrHan cCUCTEMbI; U, (t) - Tpebyemoe, ONTUMa/bHOE 3HaYeHue

nepexo4HOro npouecca naeanbHON cMCTeMsbI; t - Bpems; A - LOMYCTUMOE 3Ha4YeHMe.
B gaHHOM cnyuyae B KayeCTBe Kputepus nokasatens kadectsa W(Xi,...,X,) NpuUHMMaeTcs abco-
NKOTHasA BeNINYMHA OTKNOHEHUS BbIXOLHOr0 CUrHana CUCTeMbl OT 3aAaHHOro 3HadyeHus u, (t). Heob-

XOAMMO OTMETUTb, YTO BbIXOAHOM CUrHa 3aBUCUT OT €8 TEXHUUYECKOrO COCTOSIHMSA, XapaKTepusyemo-
o KOHTPO/IbHbIMK NapameTpamu. Takum 06pa3om

W(xi, K, Xn) = \mBbIX (t, xi, X2, KXn) - Uo ()| <A.
3T0 BbIpaXKEHWE ABNAETCA KPUTEPUEM KayeCTBa CUCTEMbI, KOTOPbIN NpesAcTaB/eH Ha puc. i. He-
06X04MMO paccMOTPeThb ABa Cnyyas:

Qupplx >0,  VBbIX -0 >0/ \uBpIx -0 “BbIX vo.
Ha yyacTtke u,,,, > 1, 3TO BbIpaXKeHWe NpeacTaBngeT co60i NPAMYHO MMHUIO C MONOXUTENbHBIM
YT/10BbIM KO3(DMULNEHTOM;

6) "BbIX < YO MBpIx -0 <0~ \ngpix ' - "0  “BbIX V0.
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Ugpix (t )

>
!

Puc. 1. Tpybka 3Ha4eHWin, HaNoXeHHas Ha rpauK NepexoHoro npoLecca, UaeanbHON CUCTEMBI

Tenepb He06X0AVMO MCCNEA0BaTL HEKOTOPbIE CBOMCTBA KPUTEPUSA KauecTsa, ONpesesieHHOro
(hopmy ol
W(AX, " ...AX) = \n,, (& AxokAx,,)-ny(t} .
Ecnn nepemeHHble €CTb OTKNOHEHUS KOHTPO/IbHbLIX MNapamMeTpoB, TO MOXHO 3anucaThb

W(Xb ey ) = WL ol x )
Torpa
fdw) fdw) fdw 7 0, Sign fdw 7 _Sign fdw 7
PAX,  as XY v B g PAX, 5 a5 0 AAX AL <0
AHa/I0rMYHO A/18 BTOPOiA NPOU3BOAHOM
fdawn fdwn : f dow . fdew
; Sign = Sign
PAX, s s G35 A AAX, 3 A >0 PAX, ) py <0
fdw » ®0: f gWA >0
VdAXj 3 Ax, =0 V dA JVx,
BbINOMHUM TO XXe caMoe AN TpeTbel NPOM3BOLHON KpUTEPUS KayecTBa.
fAWA f,CI,W’\ ;Sign f,EI,W" :-Signf'u'WA f,ﬂ,3W’\ 0
RAXS IAX, >0 AAX 3 Ax <0 'D'AXSJAX, >0 'D'AXgJ Ax, <0 BAXS Ax, =0

3BeCTHO, YTO NPOM3BOAHASA OT HEYETHOW (DYHKLMM CTb PYHKLMA YeTHasA 1 Ha060pOT.
Pa3noxeHue Kputepus kadecTsa B psig Telinopa

W(x], e eeXj eeexn)=Uppix (t X1, e ee Xn)-UQ (A <A

fan~n InnfpuUn
Usbix (t, X1, ¢, Xn) - UO (t) = UO (t) + £

AXj 4 ~ AX, Ax, +-U 0 (t) =
=V Axi) ZE)‘(WFJifb%WjO

n N 2 n
AU X MU Ak A
f<:{13/>%¥i )0 2j=1i={A%ik%j5
Ecim Ugpix UQ > 0, UBbIx Y0 UBbIx Y0 <A,

Bce Npon3BofHbIe HEYETHOTO NOPSAKA B HYIEBOV TOUKE Pa3/IOKEHUS PaBHbI HY/IHO, a BCE YETHbIE
MPOM3BOAHbIE B O6LLEM CNyYyae He paBHbI HY O U MONOXWTENbHBI. Kpome Toro, paHee 6b1n0 BBEAEHO
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[OMYLLEHNE O HEKOPPENMPOBAHHOCTM KOHTPO/bHbIX MapaMeTPOB MEXAY CO6O0M. ITO BbIpaXKaeTcs B
TOM, UTO BCE NMEPEKPECTHbIE UM CMELLIAHHbIE NPOU3BOAHbIE PaBHbI HY/IO, T.€.

2W W
A -0 A

AXiAX] " pgxmpxnT
']
ECAM OrpaHnumMTLCA YNeHami BTOPOro MopsaKa, To 3T0 6yAeT F1neprioBepxHOCTb BTOPOrO Mo-

psAKa, B YacTHOCTW, runepannuncous. CyllecTBYeT Teopema, KOTopas YTBEPXKAaeT, YTo A/ Hop-
Ma/IbHOr0 3aKOHa YTBEPXKAEHME O HEKOPPeSMPOBaHHOCTM 3KBMBAIEHTHO HE3aBMCMMOCTU MepeMeH-
HbIX. DTO BbIPAKAETCS B TOM, YTO OCM CUMMETPUM runepanaunconaa (06nactv, B KOTOPOU KpuTepuii
KauyecTBa BbIMO/IHAETCS) NapanfiebHbl 0CSIM KOOPAMHAT. STO FMNepasInncons, ocu KOToporo napan-
NenbHbl KOOPANHATHBIM OCSM MepPeMEHHbIX, SBASIOLWMXCS OTKIOHEHUSAMN KOHTPO/bHbIX NapameTpoB.
B 3T1X OCAX pacnosnoXeHune annmnnconaa siBNseTcs KAHOHUYECKMM; B 0CSIX KOHTPO/IbHbIX MapameTpoB
3T0 GYAeT urypa, CMeLLeHHas NePeHOCoM C OCIMU CUMMETPUM, NapaniefibHbIM 0CSM KOOpAMHaT.

HepaBeHCTBO onpefenseT B N-MepHOM MPOCTPaHCTBE 06/1aCTb KOHTPO/bHLIX NapaMeTpoB, Npw
HaxX0XAeHUW CUCTEMbI, BHYTPW KOTOPOI KpUTEpUiA KauecTBa 6yaeT 6oniee 3a4aHHOrO0, T.e. BbIXOAHOM
CUIHan CUCTeMbI OYZET NiexaTb BHYTPY 3afaHHOl TPYGKU. ECin ke nepeiiTh K BbICLUMM CTEMNEHsIM, TO
3T0 GY/ET rMneprnoBepxXHOCTb TWMa rMnepoBanonaa, Kak aTo 6yAeT nokasaHo Huke. B 3Tom cnyuae,
ypaBHeHWe NOBEPXHOCTN GYAEeT UMETb BUA

=0unT. L

f

(

" no2 n 4 n 6
AW AW e AW A <A
=i pxe v owj=r AxA 0 ey Agxs

ViJo v1Jo VilJo

KoathdmumeHTbl B pasnoXeHnn He oTpuLaTesbHbI.
MepeiigeM K MCCNef0BaHMIO TUNEProBepxXHOCTM KayecTBa. [aHHas 3afa4a YCN0XKHAETCA TeM, YTO
3TO N-MepHas 3afava. VicxogHasa dyHkuma W(xi,...xi, ...X,). Haiigem nepsble YacTHbIE NPOU3BOL-
Hble 1 MPUPaBHSAEM KX K HY/HO.
Monyymm cncTeMy ypaBHeHWUIA, peLieHne KOTOpoi ByaeT onpesensTb TOUKU BO3MOXHBIX 3KCTpe-
MyMOB
AW W AW o 0.
4 Xi a X2 O X,
WccnepoBaHuve Ha BUZ 3KCTpeMyMa (MakCMMyM UM MUHUMYM) BbIMOJIHAETCS C NMOMOLLIbIO MaT-
puubl I ecce. Matpuua I ecce cocTaBnseTCs U3 BTOPbIX NPOU3BOAHBIX UCCeAyeMO PYHKLMN

A 2w AW AW AW
a x? AXIOX2 OXIAXg A Xi [ Xq
AW AW A2W AW

o x™axi 0X22 [ X2 [ Xg A X2 A Xn

AW A 2w AW AW

AX, OXE AX OX [OX,[4X; A xn
Bce KoaththmumeHTbI 3TOM MaTPULLbl MOOXKMUTENbHbI, KaK 3TO ObI10 NOKa3aHo Bbile. Ecnn yyecTb

AONYyLEHVE O HEKOPPENMPOBAHHOCTM KOHTPO/bHLIX MapaMeTpoB, TO BCe CMeLUaHHble NPOWU3BOAHbIE
OyAyT paBHbI HYNHO, 1 MaTpULa Fecce MPUMET AuaroHasIbHbIA BUA
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1 2/\ n
A 00 0
n X?
2
o AW 0 i
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["eomeTpuyeckan NNNKOCTPALMA NOKasaHa Ha puc. 2.

w A

R

Puc. 2. I eOMETPUYECKNIA BUL, KPUTEPUSA Ka4YecTBa B TPEXMEPHOM Crly4ae

MoHATYE BbINYKION PYHKLMN ONpeaeneHo 1 Ans MYHKLUM MHOTUX NepemMeHHbIX. Tak ans ABax-
Obl andpepeHUMpyemMoit (yHKLMN YCNOBKE BbIMYK/IOCTU 3aK/HOYAeTCAa B 3HAKOOMPeLeNeHHOCTU ee
BTOPOro auddepeHmana. M3 npuseLeHHON Bbille (OPMY/ibl TMNEPNOBEPXHOCTY Ka4eCcTBa /Ierko Bbl-
TEeKaeT YC/I0BME 3HAaKOMOCTOAHCTBA BTOPOro AvdpepeHLmana.

ViccnepgoBaHve MOBEPXHOCTW MPOBELEHO C MOMOLLLIO NakeTa npuknagHbix nporpamm SURFER
from Windows, Bepcus 5.0 (puc. 3).
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Puc. 3. I MNepnoBepxHOCTb KauecTBa NPy PasNUHbIX NPUBIVKEHNNAX

B pesynbTaTe nosyyeHa QYHKLMS KPUTEPUS KayecTBa, NPeACTaBNeHHas B BUAe psga Teinopa.
TOI (hyHKLMM COOTBETCTBYET rMMNEPNOBEPXHOCTb KauecTBa He B (hopMe rMMepaniMnconaa, Kak ato
CUMTANIOCh paHee, a r1NepoBana, YTo YTOUHSIET TEOPUHO KOHTPO/S U UCTIbITaHWIA. Peanusaums aTol
rNepnoBepPXHOCTY KauyecTBa HaxoAuTcs B 0611acTU BblGopa KOHTPONbHLIX MapamMeTpoB, MMEHLLMX
OMpPefIENEHHYI0 CBSA3b C KPUTEPUEM KauecTBa GOPTOBOI CMCTEMbI WM B peanzaLvi €e Ha YPOBHE
NPOrpamMMHOro 06ecreyeHus.
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STUDY OF CRITERION OF AN AIRBORNE SYSTEM QUALITY ACHIEVING
MINIMUM DEVIATION OF A REAL SYSTEM TRANSITION PROCESS
FROM THE TRANSITION PROCESS OF AN IDEAL SYSTEM

Lebedev A.M.

The aspects of working-out the criterion of an airborne system quality providing minimum deviation of a real system
transition process from the transition process of an ideal system are considered.

Key words: board system, quality criterion tube, hypersurface.
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MATEMATUYECKAA MOAEJ/1Ib KOHTPOJIbHbLIX NMAPAMETPOB
BEOPTOBbLIX CNCTEM 1 KOMIMTJIEKCOB JIETATEJIbHOI'O ATTTAPATA

AM. JIEBE[IEB

Cratbs NpefcraB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6KoBbiM b.B.
B cTatbe matemaTnyecKun onnucbIBaeTca cucTema KOHTPO/IbHbIX NapamMeTpoB UCMbITbIBAEMOIA CUCTEMbI.

KntoueBble C/i0Ba; mateMaTnyeckas MOJ€enNb, neTaTeslbHbIN annapart, CUCTemMa.

Co3faHne MaTemMaTWyYeckoil MOAenn CTaHOBUTCS MepPBOOYEPEAHON 3afjayeil U3yUYeHNsi CUCTEMBI
OpraHm3alyn KOHTPO/bHBIX MapaMeTPoB C MaTEMATUYECKOM TOUKM 3PEHUS U U3MEHEHWIA, KOTOPbIM
OHa MoABeprfacb B MocneaHune aecatuneTus. Heo6XoanMoCTb CKaTWsi KOHTPO/bHOM MHAopMaLmu ¢
LeNbl COKpalleHnsi ee 06BHEMOB NpuBeNa K BO3HWKHOBEHWIO CTYMeHYaTol CMCTEMbI OpraHv3auum
KOHTPO/IbHbIX NapaMeTpoB. B 6eCNMNOTHOM TEXHUKE AOCTATOMHO AABHO Obi BBEAEHbI AEXYPHbIE 1
conyTCTBYHOLME MapameTpbl. MOCTOSHHOMY LMKINYECKOMY KOHTPOMIKO MOABEPrarTca AEXKYPHbIE
napameTpbl. B cnyyae nx BbIxoaa 3a npegenbl JONYCKa, YTO rOBOPUT 06 0TKa3e CUCTEMbI, MEPEXOAAT K
KOHTPO/O AeXYPHbIX MapaMeTpoB, MO COCTOSHMIO KOTOPbLIX AMarHOCTMPYHOT 0TKa3 cUCTeMbI. B aBua-
LIMOHHOW TEXHMKe K TaKOMY KOHTPOJIKO MPULLAM HECKO/MbKO MO3AHee, NyTeM nepexofa OT OAHOMNapa-
METPMYECKOr0 KOHTPO/S K MHOTOMapaMeTpUYeCKOMy KOHTPO/O (BBEAEHVE MePapXUn KOHTPOJbHbIX
napameTpoB). KOHTPONb M NPUHATME PELLUEHUIA OCYLLECTBISIETCS MO MapameTpam BbICLUEr0 YPOBHS,
KaK npaBu/o, 3T0 NapameTpbl, CBS3aHHbIE C MPOCTPAHCTBEHHLIM MONOXeHMeM J1A, a 3aTem No napa-
MEeTpaM HW3LLEro YPOBHS, SBNSIOLMMCA NapameTpamn 6OPTOBbIX CUMCTEM. 3HAUYMMOCTb MapameTpoB
OCYLLIECTB/ISIETCSA MO MX BAUSHWIO Ha MapaMeTpbl BbICLLIETO YPOBHS.

CyLLeCTBYIOLLME MaTEMATUYECKIME ONMCAHNS BbIXOAHbIX NapaMeTPOB 60PTOBbIX CUCTEM MW KpW-
Tep1eB KauecTBa OPMEHTMPOBAHbI Ha MPeACTaBIEHNE UX PYHKLMWIA OT apryMeHTOB, KOTOPbIMM SB/ISIOTCS
3HaYeHUs 31eMEHTOB BOPTOBbIX CUCTEM. B TeOpuM NCMbITaHWIA BBOAATCS Te XXe (hYHKLMK, HO MMEROLLMe
aprymMeHTbl KOHTPO/IbHbIX NAapaMeTPOB. B CBA3M € 3TVM BCTAeT BakHast 3adava nepexoga oT yHKLUuA,
BbIP@XXEHHbIX Yepe3 3HaUYEHNS 3NEMEHTOB CUCTEM, K (DYHKLMAM OT KOHTPONMPYEMbIX NapaMeTpOB.

MycTb MMEeTCs CMCTEMA, COCTOSALLAS M3 N KOHCTPYKTMBHbIX 3/IEMEHTOB, XapaKTepu3yembIX Benu-
YnHamu r, i = 1,...,n (HanpuMep, CONPOTMBIEHNE, EMKOCTb, KOHCTPYKTUBHbIE pasMepbl AeTanu 1 T.1.).

CucTema (DYHKUMOHMPYET, MofyYas Kakue-To BXOAHble BO3fencTBua U, W, BblfaBas BbIXOAHOE BO3-
[encTBue 1, KOTOPOe B 06LLEM C/lyHae MOXHO MPeLCcTaBUTb Kak (yHKLMIO
UBbIX = UBbIX ("1,12,..., 'n,Yex ) .
Kpome Toro, cuctema UMeeT T KOHTPO/IbHbIX NapaMeTpoB Xj, j = 1,2,...,m, SBNAOLWUXCA PYHK-
LMSMK OT ONpeaeneHHOro MHOXECTBa KOHCTPYKTUBHbIX 3/1EMEHTOB
Xj = Xj (r T
i=xi(uA IJ4)
x2 =x2(mi +1,, +2,...,/n2) 1)

j =< ®yrys

T *1 ("N ,...,/n)
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Mpy NPOEKTUPOBAHUN CUCTEMbI 0GECMEUNBAETCH KOHTPOMENPUTOAHOCTL CUCTEMbI, KOTOpas 3a-
K/OYaeTcs B TOM, YTO CUCTEMA MCMPaBHa, C/IN BCE KOHTPO/bHbIE NMapaMeTpbl NieXaT B npeaenax yc-
TaHOB/IEHHOTO [JOMYCKa, T.€.

< <
XJ min )J(’ z(rhax !

rge x BepxHee gonycTtnmoe 3Ha4yeHmne KOHTPOIbHOr o0 napameTpa, X im HW)XHEE fonycTtumoe

Jm
3Ha4eHue KOHTPO/ILHOro napameTpa.

Heo6Xx041MMO0 OTMETUTL, YTO LOMYLLEHME O 4OCTaTOMHOCTM KOHTPO/bHBIX NapaMeTpoB AN onpese-
NEeHWst HEMCMPaBHOCTN 3KBMBAIEHTHO TOMY, YTO /11060 13 31IEMEHTOB CUCTEMbI SABNSETCA apryMeHTOM
TONbKO OAHOr0 M3 KOHTPO/IbHbLIX NapameTpoB. TO, YTO 3/1EMEHT BXOAUT TO/IbKO B (DYHKLUIO OAHOMO U3
KOHTPO/IbHbIX MapaMeTpoB, CreayeT U3 A0NYLLEHNS O HEKOPPEIMPOBAHHOCTM KOHTPO/bHBIX NapaMeT-
pOB Mexay coboi. Ecnv 0603Ha4YMTb NOAMHOXECTBA 3/1EMEHTOB CUCTEMbI CNEAYHOLLMM 06pa3oM

Ri =i Wiz’ nn:.. R L Ji€n, M5
TO MOXXHO 3anucaTb creayroLimne ycnosud

UR=0UR=R lieu
=1 =1
PYHKLUMN KOHTPO/bHBLIX NapameTpoB MOXHO /IMHEApPM30BaTh, Pa3NoXmB UX B psaf Teinopa B OK-
PECTHOCTWM HOMMWHA/IbHOW TOYKW I , i = 1, N C TOYHOCTBIO [0 MEPBbLIX YNIEHOB Pa3NoXKeHUs, cunTas

(PYHKLMN KOHTPOSIbHbIX NMapamMeTpOoB HEeMpepbIBHbIMU U AngdepeHLMpYeMbIMU QYHKLAAMU

(i Ari+.. +( A

X1 =x]. + B Ar,..
° Aflyo Ami Yo !
( (1 Xl
Xm  Xmo + A ARt + A Ar,
VAR Y o AU

O603Hauast Xi - Xi KaK OTK/IOHEHWE KOHTPO/IbHOrO NapamMeTpa 0T HOMWUHA/IbHOTO 3HAYeHNS,
MOXXHO 3anmcaTb

"V ('u'xzi/:!'AﬁA:Axi
i=iVari Yo

nzz(ﬂle Ari=A X2
i=nivrAY O

n

JEAM A=A,

Zivarty o

Takoe NpefcTaBneHe XapakTepHO A5 N3roToBUTeNell GOPTOBbIX CUCTEM U pa3paboTunkos ACK

3TOr0 TUMa. 3TN BbIPXKEHNS NPeACTaBAKT COBON CUCTEMY NIMHENHBLIX anre6panyecknx ypasHeHui,
rge Hen3BeCTHbIMN ABNAKOTCA OTK/IOHEHUNA 3HAYEHWUI 3NEMEHTOB CUCTEMbI OT HOMUHA/IOB. HEO6XO.U|V|-
MO OTMETWUTb, YTO 3Ta CUCTEMA SBNSETCS COBMECTHOW W Heonpe,qeﬂ(EHHOI\/ll, T.K. 4ucno ypaBHeHI/IVI
MEHbLLE YMC/Ia HEM3BECTHbIX U PaHr PaCLUMPEHHON MaTPULbl Y MATPULI KOSM(MULIMEHTOB PaBHbI.
Tak1m 06pa3oM, N0 BEAMUMHAM KOHTPO/bHBIX MapaMeTpoB MOXHO CAeNaTh 3aK/H0UeHNE O HeCnpaB-
HOCTW CUCTEMbI B LE/IOM, HO HE/1b3A OMpenennTb KOHerTHblﬁ NeMeHT CUCTeMbl, BbILIJe,lJ,LIJI/II‘/'I n3
CTpos. BBefjeHMe KOHTPO/IbHBIX MapamMeTpoB MO3BO/ISIET COKPATUTL 06BLEM UH(OPMALIMM 11 06ECTIeUnTh
3(bd)eKTI/IBHOCTb NCnblTaTe/IbHbIX pa60T B aKCnyataunn, T.€. COBOKYNHOCTb KOHTPOJIbHbLIX MapamMmeT-
poB AO/MKHa AaTb BO3MOXXHOCTb NMPUHATL AOCTOBEPHOE PELLEHNE 06 ncnpaBHOCT CMEHHOTO Yy3/a.
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CrieflytoLLiein BaXXHOW 3afjayeli ABNISeTCA 3ajada 0 Npeobpa3oBaHUM (yHKLMMN BbIXOLAHOTO BO3AEN-
cTBuA oT BAfa UebIX = UBbIX(Fer,...,rn ) K BVIlqy UBbIX = VIBbIX(Xl,XZ,...,XT ) rne d)yHKUIVII/I KOHTpOHb-
HbIX NapamMeTPoB COOTBETCTBYHOT (1). 3TO ABe POPMbI OLHOIN U TOM XKe (DYHKLMM

UBbix (r1, r2,..., 'n ) = vBbIX X1, X2,..., *T ),
npeAcTaB/eHHON B BUAe pasnoxeHus paga Telnopa.

Pa3noxum nx B psag Teinopa B OKPECTHOCTU HOMUHaIbHOWM TOUKM i, i = 1, M C TOYHOCTbIO 0
nepBbIX Y/1IEHOB
d M1(d Vi
UBbIXO+1 ngIX At —U BbIx0 + | ( Lﬁbl[l AT+
=1V ¥ilq i=1v ARG V At Jg @)
+g(dU, (ay fdus ~(dx.»

A+, + | Ar,
:1V i ‘]qv il q i:nmv d Xi \]q VQ/'f'i'i Jg

YuunTbIBad, YTO 3TO BbIpaXKEHWE CTb TOXKAECTBO, MOXXHO NPUPaBHATb KOIPMPULMEHTbI MPU paB-
HbIX 3HaYeHMAX r; (METOA HeonpeaeneHHbIX KO3M(pULIMEHTOB)

du _ T(dUg,x  (dxn
AT w0 j=1v d x; g V i Jq
nu
4 U Bbl
dr
du_ 9 j=const (3)
dx, 4 (dx,”
FNMAT ja

[JaHHaa opmMyna No3BOMUT BbIYMUCAUTL MPOU3BOAHBIE (DYHKLIMKN Yepe3 KOHTPO/IbHbIE MapameTpsbl,
He BbIMO/HAA Npeobpa3oBaHUA UCXOLHOW (yHKUuuK u(rj,...r,) K Buay u(xj,x2,..X,). ECnm KoH-
TPO/ibHbIE NapameTpbl HEKOPPEMPOBaHbI, TO hopmyna (3) NpuMeT Buz,

(duAA
dU,  vrbve = const (4)
V d X j ( dx. N
Vd f;q

3Ta (hopmyna No3BONSET MOMYUNTb BbIPKEHUS 411 aHAIM3A MEPEXOAHbLIX MPOLECCOB B CUCTE-
Max, He umes 3aBucumoctn U, (X1,X2,...,X;), MyTeM MPUMEHEHUS METOAOB TEOPUM YyBCTBUTE/b-

HOCTW, OCHOBbLIBAACb Ha 3KCMEPUMEHT&/IbHO M3MEPEHHBIX MPUPALLEHNAX U BbIYUCIEHHBIX MO HUM
3HAYEeHMAX ITUX NPOU3BOLHBIX. DTO MO3BONAET BHEAPATb METOZ, C MEPBbIX N3N KaK OMNbITHbLIX, TaK
1 CEPUNHBIX.

B cnyyae npuMeHeHWs MHOronapaMeTpuyeckoro KOHTPO/S MOSyYeHHble (POPMY/ibl HECKO/bKO
YCNOXHATCA, T. K. MHOTOYPOBHEBAA CUCTEMA OpraHu3aLmm LOnyCcKOBOro KOHTPO/IS MOXeT ObITb Npes-
CTaB/ieHa B BUE CNIOXKHON (DYHKLNW.

MycTb X - KOHTPO/IbHbLIA MapameTp HWU3LIEro YPOBHS Mepapxuu; X - KOHTPOSbHbIA NapameTp
BbICLLEr0 YPOBHA MepapXuu.

Lienecoobpa3Ho BBECTM A0MYLLEHWE O HEKOPPEIMPOBAHHOCTN KOHTPO/IbHOTO NapaMeTpa BbICLLEro
YPOBHSA 1 KOHTPO/IbHbIX NapaMeTpoB HU3LLEro YPOBHA. Torja MOXHO 3anucaTb
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A Ugpix'¢ A Ugurdl (BAX ST ¢
AT g AX3yo AXgvaido
VAW aHANOFMYHO

(amBbIx 1
Alle VAT a0 i = const
A XJJ 0 (A X; Jl
AXi oV ATi)p
nnu
(,U. Usbirk!
N (axj N AT .
A8 (& 10 i = const.

|U|X1J1JO IDIX JO (lulx;/\
VAri Jo

MonyyeHHas hopMyna NOMHOCTLIO aHAIOrMYHa npeablayLel (4).

[N HaxoXeHVS NPOM3BOLHbIX BbICLUMX MOPSALAKOB MOXHO TaKUM Xe 006pa3om MPUMEHSATb METO[,
HeomnpegenieHHbIX KO3PMULMEHTOB K ABYM Pa3/oXeHNAM BbIXOAHOIO CUrHasia CUCTEMbI Mo opmyne (2).

B pesynbTtate nosnyyeHbl Qopmy/ibl ONpefeneHns nNpon3BOLHbIX BbIXOLAHOrO CUrHasia 60pTOBOM
CUCTEMbI B 3aBUCMMOCTM OT KOHTPOJIbHbIX MapameTpoB. STUX LaHHbIX HET B TEXHUYECKOW [OKYMEH-
TauMm Ha cuctembl. [MoslyyeHHbIe (YOPMY/Ibl MO3BOMAKOT MPELCTaBUTL (YHKLUUN KPUTEPUA KavecTBa

npw oTcyTCTBUM 3aBUCUMOCTU W(X], X2,..., X,) B BUJE pa3/iOXXeHWA B CTeNeHHOW pag Teiinopa.

NNTEPATYPA

1. EBnaHoB J1.I'. KoHTpOsb AnHamMmyeckux cuctem. - M.: Hayka, 1982.

MATHEMATICAL MODEL OF TEST PARAMETERS OF A FLYING
VEHICLE AIRBORNE SYSTEMS AND COMPLEXES

Lebedev A.M.

The system of test parameters of a system-under-test is mathematically described in the article.

Key words: mathematical model of the apparatus, system.

CsefieHnsi 06 aBTope

NebefeB Anekceir Muxaiinosuu, 1947 r.p., okoHuMn KasaHCKMIA aBMaLMOHHBIA MHCTUTYT (1971), HOKTOp
TEXHUYECKMX HayK, npodeccop Kadeapbl ecTecTBEHHO-HayuYHbIX avcumnauH YBAY A, astop 6onee 120 Ha-
YUHbIX PaboT, 06/1aCTb Hay4HbIX MHTEPECcOB - 6e30MacHOCTb MOMETOB, MaTeMaTUYeckoe MOLEeUPOBaHWe WCTbI-
TaHWiA.



2011 HAYUYHbIA BECTHUK MI'TY TA Ne 174

YK 629.735.015

AHANN3 PE3YJIbTATOB BHEAPEHA ABTOMATUN3NPOBAHHBIX
CVCTEM KOHTPOJ1A, CAIP NMPOIrPAMM KOHTPOJ1A N NPOIMPAMMHDbBIX
KOMIMJIEKCOB, OPMEHTPOBAHHbLIX HA PELLEHNE
MPUEMO-CAATOUYHbIX NCMNbITAHUIA

AM. JIEBEJEB

B cTaTbe paccMOTpeHbl 00LMe 3aKOHOMEPHOCTW BHEApPEeHUs aBTOMAaTU3MPOBaHHbLIX cucTeM KoHTpons (ACK), CATP
nporpaMM KOHTPOAS M MPOrpaMMHbIX KOMMaekcoB. K TakMM 3aKOHOMEPHOCTAM OTHOCATCA: 3KOHOMUYECKUIA 3dexT,
MOBbILLIEHNE 06BEKTUBHOCTN KOHTPO/A, rabapuTHO-MacCoBble, 3HEPreTUYeCKMe N MHDOPMALMOHHbIE XapaKTePUCTUKM.

KntoueBble C/10Ba: aHann3, 3KOHOMUYECKNIA 3PMEKT, CTPYKTYpa, KO3W(ULMEHT aBTOMaTU3ALMN.

SKoHOMUYECKUIA 3thheKT OT BHeapeHus B npon3soacTBO ACK u CATNIP aBnseTcs O4HUM U3 OC-
HOBHbIX KPUTEPUEB Lie/IeECO06PA3HOCTY BbINOHEHNSA 3TUX PaboT. TeXHNKO-3KOHOMUYECKME MoKasaTe-
NI 4aCcTO UMEKT BEPOSTHOCTHBIV XapakTep, T.K. 0TKa3bl Ha 60PTY M UX NpeLoTBpaLleHune - clyyai-
Hble ABEHNA.

CTpyKTypa 3TuX (hopMy/ 3aK/oHaeTCA B CPaBHEHU [IBYX BEPOATHOCTENA:

P,- BEPOATHOCTb aBapun Npu HeaBTOMaTU3MPOBAHHOM KOHTPO/E;

P2 - BEPOATHOCTL aBapun NPy aBTOMaTU3MPOBaHHOM KOHTPOJIE.

P1> P2-
MycTtb B pe3ynbtate aBapuu Tepsem BC (C - ctoumocTs BC).
9 =(Pi-P;)nC
rge n - napk BC; C - ctoumocTts BC.
- P2 =a=(m "2 )nC =(pi -P2nC .
n n nn

ATa (hopmysa No3BOJMFET CBA3ATL BEPOATHOCTHbIE MOKa3aTenn ¢ 3KOHOMUYeckumm. O60CHOBaTb
OKYMaeMOCTb TaKUX CUCTEM TO/bKO 38 CHET CHVXKEHWS TPYA0EMKOCTY TPYLAHO, MO3TOMY NMPUXOLUIIOCH
YUUTbIBATb BECb KOMIM/IEKC (haKTOPOB, JatoLwmX nNpubblib. Hannune geluésoid paboyeid cusbl U LOPO-
FON BbIYUCNUTENBHOM TEXHWUKU CO3LaBalo CNOXHOCTM NPU pa3paboTke TEXHWKO-IKOHOMUYECKUX
060CHOBaHWI. B TOT nepuog BpeMeHV BOMPOC 3aK/IHYa/IC He B CHVXXEHUU TPYLOEMKOCTM, XOTS 3TO
cam no cebe [0CTAaTOYHO BaXKHbI (HaKTOp, a B M3rOTOB/IEHUN KaueCTBEHHOW aBUaLMOHHON TEXHUKN,
4ero Henb3da 6bIN0 caenatb 6e3 APPEKTUBHOIO BbISIBNIEHNA Ae(heKTOB 1 HeMcnpaBHOCTER, obecrneve-
HVA 06BEKTUBHOCTU U JOCTOBEPHOCTN KOHTPONS.

B pesynbTaTe aTnX paboT 6bIf10 BHEAPEHO 26 MEPONPUATHIA C OOLLMM 3KOHOMUYECKUM 3((EKTOM
1531313 py6. B LeHax 1985 r. BHeapeHWs NpoBOAWMNCHL Ha O4HOM U3 NpeanpusaTUiA B nepunog ¢ 1985
no 1989 rr.

Bbln0 NonyyeHo 3HaveHWe KoadgpuumeHTa asTomatmsaumm ot 0,619 go 0,99. MNpwu aTOM HanboNb-
LWKNA KO3th(MUMEHT aBTOMaTm3aumm nmetoT CAMP nporpaMm KOHTPONs (3a CYET O4eHb 60/bLLIOro
ymcna orepawumin), annaparHble CPeACTBa KOHTPONA UMEKT 60/1ee HU3KMIN YPOBEHb aBTOMAaTU3aLUN.
Kak npasuio, 60/1bLIMM KO3(dULMeHTaM aBTOMATH3aLUN COOTBETCTBYIOT 60/IbLUME 3HAYeHUS 00 beK-
TUBHOCTM KOHTPO/IA. ['patinK 3aBUCUMOCTU KO3((ULIMEHTA aBTOMATM3ALMM OT KanuTasibHbIX 3aTpar
Ha co3faHne ACK npuefeH Ha puc. 1.

lMoBblLLEHVE 06BEKTUBHOCTN KOHTPOA OLIEHNBAIOCH MO (hopMmy/ie
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h= 1- OkM1A
1- fack
rae a - BEPOATHOCTb COOSt MPX paboTe aBTOMATM3NPOBAHHOM CUCTEMbI KOHTPONS; A, - 10C-

TOBEPHOCTb BbINO/IHEHMS Pab0TbI OMEPaTopoM B PyYHOM pexxmme Ha cooTBeTcTBytoWweM KITA.

kaBT
1
X
o X
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Puc. 1. KoaththmumeHT aBTOMaTM3aLMN B 3aBUCMMOCTH
OT KanuTa/ibHbIX 3aTpat Ha co3faHne ACK

MoBbiWeHe 0OBLEKTMBHOCTU KOHTPONs cocTaenfeT oT 3,18 fo 51,34 pasa gnd annapaTHbIX
CPeACTB, B TO XXe BPeMs A4/19 NPOrpaMMHbIX CPefCTB 3Ta Uugpa BbICOKa 1 cocTasnseT ot 99,8 fo 392 n
Jake 582 pas. MporpaMma KOHTPONS COAEPXWUT OrpoOMHOE KOMIMYECTBO OrepaLmii, U BEPOATHOCTb
OLUNOKM B Py4YHOM BapmaHTe MOXET ObITb Be/MKa.

OTHOCMTENbHOE COKpaLleHWe BPEMEHM WCMbITaHW M TPYAOEMKOCTU MCMbITAHUIA OTMYaOTCA
Apyr oT gpyra B npefenax ot 4 go 28-30, HO ecTb npuMepbl 40-45 KpaTHOro 1 JaXe YMeHbLUEHUS B
111 pas.

OKOHOMMYECKMNIA APGEKT HaMbONbLLIMIA MMEOT annapaTHble CPeACTBa, a NPorpaMmHbIe CpeacTBa
HECKO/IbKO HUXKe. ITO 0OBACHAETCS YPOBHEM 3apn/iaThl LLEX0BOr0 NMepcoHasa v TeEXHO/IO0M0B, 3aHATbIX
pa3paboTKolM NporpaMmM KOHTPOSS.

Mpu BHeApeHMM 60NbLUMX CUCTEM CYLLECTBYET BMOJHe CripaBefnnBoe TpeboBaHWe 0 NPOBeAeHUN
B TeYeHWe onpefeNéHHOr0 BPeMEeHW OMbITHOW 3KcnyaTauun, T.K. B NpoOLEecce aKcnayaTauun, Kak
NpaBusIo, BbIABNAKOTCA pPa3/INYHble KOHCTPYKTOPCKME N TEXHOMOMMYeCKne Ae(heKTbl U pas3/inyHble Cu-
Tyauum (MHOTA4a MetoLme CryYaiHblii xapakTep), KOTOpble He NPopaboTaHbl Ha 3Tarne TEXHNUYECKOro
npoekta. OYeHb 4aCTO 3TOT CPOK YCTaHaB/IMBAETCA AMPEKTUBHO Pa3/IMyHbIMU OTPac/eBbIMU [OKY-
MeHTamu.
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Puc. 2. M'padmkm KprBbIx: a - M = f,(t) (KpuBasi 1), V = f,(t) (kpuBas 2); 6 - N = f,(t); B - M/N=f,(t) (kpuBas 1),
VIN=f,(t) (kpuBas 2); T - 1 - N=f,(t); 4 - VIN=f,(t); € -M/V=f,(t) (KpuBas 1), P = f,(t)
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B npouecce gaHHON paboTbl NOAO6GPaCA 3HaUNMbIA MaTepuan 41s OLEHKM He06X04MMOro Bpe-
MEHW OMbITHOW 3KcnyaTaumn. s aToro U3 CBOLHbIX TEXHUKO-3KOHOMUYECKMX NOKasaTenen caena-
Ha BbI6OPKa MO PasIMyHbIM rpynmnamM pabor.

[N nonyyeHns [OCTOBEPHbIX AaHHbIX U3 BbIGOPKM UCKIOHYaINCL camas 60/bLuas 1 camas Masas
Be/IMYUHBI. OMbITHbIE JaHHbIE 338 HECKO/bKO /1IET paboThl NMOKa3bIBaKOT CNefyoLLve:

1. OnbITHasA aKcnyaTauus Npu BHeLPeHUN aBTOMaTU3MPOBaHHbIX UCMbITaHW cocTaBnseT 0,5 roga;

2. OnbITHas akcnnyartaums CATP nporpaMM KOHTPO/IS aBTOHOMHbIX UCMbITaHUIA cocTasnseT 0,5 roga;

3. OnbITHasa aKcrnyaraums nNporpaMMHbIX KOMIMIEKCOB [/19 OTAE/bHbIX UCMbITaHWA paboT co-
ctasnget 0,1 -*m 0,5 rofa;

4. OnbITHas akcnnyartauma ACK 60pToBbIX CUCTEM, (DYHKLMOHUPYIOLLMX B COCTaBe W3NS, CO-
CTaB/nisieT HanmbosbLlee Bpems oT 1,5 1o 2,5 neT;

5. OnbITHasa akcnnyatauus CAMP nporpaMM KOHTPO/IS NPW NPOBEAEHUN UCMbITAHWUIA B COCTaBe
n3aenua coctasnsfeT 1 rof;

6. OnbITHasA aKcnnyaTaums CTeHA0B KOMMIEKCUPOBaHUS /1A 0TpaboTky 6opTOBOro 06opyoBa-
HuA cocTasnget 1,5 roga.

MonyyeHHbIe faHHbIE NMO3BOMAKOT YTOUHNUTL UMGPY 1 2 roaa, NPUBELEHHYIO B Pa3/INYHBIX OT-
pacneBbIX METOANYECKNX N OUPEKTUBHbLIX MaTepuanax.

[anee npusefeHbl 3KCNepUMeHTa/IbHbIe AaHHble (PUC. 2), NMOKa3biBaKOLLME 3aBUCUMOCTM TEXHU-
YeCKMX XapakTepucTunk no rogam c 1985 no 1989 rr. MNpuHATbLIe cokpalleHnsa: M - macca annapartyp-

HON yacTn; V - o6bem annapaTypHoi yact; N - 4MCNO MH(OPMaUMOHHBLIX KaHanos; M, V, N -

yAeNbHble NMoKasaTenu.
KoaththmumeHT KOppensauum BbISIBNEHNS HEUCNPABHOCTEN B 3N1EKTPOXIYTax cocTaBnseT - 0,74 npu
YBENNYEHUN 06bEMA aBTOKOHTPO/S.

NNTEPATYPA

1. KOMM/IeKT TEXHWYECKON [OKYMEHTaLUyMn Ha aBTOMAaTU3MPOBAHHYHO CUCTEMY MPOBEAEHWUS UCMbITaHUIA. - Y/bSHOBCK:
YATIK, 1991.

THE ANALYSIS OF RESULTS OF THE IMPLEMENTATION OF AUTOMATED
SYSTEMS MONITORING, TEST PROGRAMMES FOR THE AUTOMATED DESIGN
SYSTEM AND SOFTWARE AIMED AT PASSING ACCEPTANCE TRIALS

Lebedev A.M.
General regularities of implementing automated test systems, test programmes for the automated design system and
software are considered. The given regularities include the economic effect, increase of test validity, dimension-weight,

energy-consuming and information characteristics.

Key words: analysis, economic impact, the structure, the coefficient of automation.
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TaHWiA.
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PA3PAEOTKA BEPOATHOCTHO MATEMATUYECKOW MOJENA
HALEXXHOCTU KYPCAHTA-MNTOTA HA OCHOBE AHAJI3A
CTATUCTUNYHECKINX JAHHbBIX MO OWWMNBKAM, AOMNYLWEHHBIM
KYPCAHTAMW MPU BbIMOJ/THEHNW YYEBHbIX MOJIETOB

AM. NEBEJEB, B.A. HECbKVH

PaccMOTpeHbl BEPOSITHOCTHaA MaTemMaTuueckas Mofeflb Haa&XHOCTU KypcaHTa-nunoTa, MHTEHCMBHOCTb COGLITUIA, SB-
NALWMXCA OWMOKaMM KypCaHTa, MHTEHCMBHOCTb MCMPaBeHNs MHCTPYKTOPOM OLUMOOK KypcaHTa, a Takke WHTEHCUBHOCTb
noToka Co6bITUIA (OLIMOOK), He WMCMPaBAEHHbIX WHCTPYKTOPOM, YTO 3KBUBasEHTHO AC (katactpode, WHUMHAEHTY W T.4.).
PelueHne JaHHON CUCTEMbI MOXHO BbINMO/HUTbL aHA/IMTUYECKMN.

KntoueBble cnoBa: 6e30nacHOCTb MONETOB, HAAEXKHOCTb, UHTEHCUBHOCTb OLUMGOYHbIX AeACTBUNA.

3BeCTHO, UYTO U3-3a OTPULLATE/ILHOTO B/IMAHWUA YenoBeyeckoro dakropa (Y®P) Ha mcxon nonéros no
AaHHbIM KAO npoucxoaut ot 70% o 80% aBnaLmoHHbIX npouctiectsuid (Al) n nHuuaeHtos (U1).

3TN  (akTbl CBUAETENLCTBYIOT O MOTEHLMANbHON OMacHOCTM OWKMG0K 3kunaxa. liccnegoBaHuio
B3aMMOCBA3M JIMYHOCTHOrO (haktopa M 6esonacHocTu nonétos (BIM) nocesweHa nuTepatypa [1, 2, 5],
M3 KOTOPOW CreflyeT, YTO OCHOBHas Aons npuumH Al No AMYHOCTHOMY (hakTOpy CBfi3aHa C ETHbIM
cocTaBoM - 60% - 70% [3].

OnpesenéHHbli MPOUEHT 3TUX NpuymMH Al CBfi3aH C OLWMGOYHBIMW AeNCTBUSMWU MWAOTA, HE Bbl-
3BaHHbIMM MPeALIECTBYHOLMMUN OTKa3aMW aBUALMOHHOM TexHWkn (AT) wam nonajaHnem BO34YLUHOMO
cynHa (BC) B HebnaronpuaTHble ycnosus [4].

MpeAcTaBneHHas HWXe BepPOATHOCTHA# MaTeMaTuMyeckas MOAe/b pa3paboTaHa Ha OCHOBe aHam3a
OWMOOK KypCaHTOB-MW/IOTOB, BbIMOMHAKOWMX YyyebHble nonétel Ha BC AH-26. [aHHble no owwmnbkam
KYpPCaHTOB-NNNOTOB OblNM cobpaHbl Ha 6ase YBAY ['A. Ha ocHoBe aHaiM3a OLWWKMOOK, NPWUYMH OLWKU-
60K U MX WHTEHCMBHOCTM MOXHO CYAWUTb O MOArOTOB/IEHHOCTM KypCaHTa-nNunoTa, a Mo npasBW/bHbIM U
CBOEBPEMEHHbIM  [ieliCTBUAM MuoTa (MCMpaBieHue OLIMOOK, [OMYyCKaeMbIX KYpCaHTOM) MOXHO Cy-
AWTb O NOATOTOB/IEHHOCTU NMUIOTA-UHCTPYKTOPA N IKUMAXKA.

[na BbINONHEHNA pacyETOB HEO6XOAMMO CcO034aTb WH(OpMauUMoHHYyto 6asy (Tabn. 1, 2). B cBasn ¢
OrpaHWYeHHOCTbI0 00BEMA CTaTbW BbIKMAAKA HE NPUBOAATCA. [loNyuyeHHble pewleHns U rpauky Be-
POSITHOCTEN, a TaKkKe NPpUMepPbl MHPOPMAaLMOHHON 6a3bl NPUBEAEHbI HUXKE.

Puc. 1. PasmeyeHHbIVi rpad cOCTOAHWIA. Tan B3né€Ta M Habopa BbICOTbl AH-26:
X - MIHTEHCVBHOCTb NOTOKa COObITUIM, ABNAIOLLMXCA OLUMOKAMMN KYPCaHTa; p - UHTEHCUBHOCTb MOTOKA CO6bI-

T™IiA, ABNAKOLWMNXCA NcnpaBneHNAMN NHCTPYKTOPa OLLIMBOK KypCaHTa; A, - UHTEHCMBHOCTb NOTOKa COObITHUIA,

ABNAOLWNXCA COBbITUAMM, 3aMmevyarowmMnca B TOM, 410 oLLMbKa KypCaHTa He ucrnpas/ieHa MHCTPYKTOPOM,
YTO 3KBMBAJSIEHTHO aBapun Unu KaTaCTpO(be, nnn cepbé3Homy NHUMHOEHTY (aBVIaLl'I/IOHHOE I'IpOVICLIJeCTBI/Ie)
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Tabnunua 1
No | Yron TaH-| Yron TaHratOTK/IOHe- | [leCTBME MHCTPYKTOpa Konu- VIHTeHCKB-
raka 6osiee| >ka MeHee | Hue OT Mo UCMpaB/EHNIO YecTBO | HOCTb OLUW-
PEKOMEH- | PEKOMEH- | B3/1ETHO- OLIMBOK KypcaHTa oLm- 6ok J1 yac
[l0BaHHOIO | [I0BaHHOI0| ro Kypca 6oK
VIHCTpyKTOp Napupyet 52
1 1 0 0 OLUNOKY YMEHbLLEHMEM 52 =0,021
TaHraxa 2450
VIHCTpyKTOp Napupyet
2 0 1 0 OLUMOKY YBENIMYEHNEM 51 51 = (0,02
TaHraxa 2450
VIHCTpyKTOp Napupyet 43
3 0 0 1 OLIMGBKY pynsmMn 415l Bbl- 43 =0,018
X0[ia Ha B3NETHbIA KypC 2450
VIHCTpyKTOp Napupyet
4 1 0 1 OLIMOKY PYNAMIA A7 Bbl- 95 % =0,039
X0/a Ha B3/1ETHbIV KypC 2450
YMeHbLUEHVEM TaHTaxa
VIHCTpyKTOp Napupyet
5 0 1 1 OLMOKY PYNAMU A7 BbI- 94 “ 0,038
X0/a Ha B3/NETHbIV KypC 2450
YBe/IMYEeHMEM TaHTaxa

CnyuaiiHbllii NpoLecc SBNSETCA MapKOBCKMM, T.e. NOTOKOM 6e3 NnocneAcTBMin. MaTemaTnyeckoi
MOZe/bio Takoro rpaca ssnaTca ypasHeHus Konmoroposa P(0) =1, P (0) =0, P, (0) =0

13 ypaBHeHus (2)

P- (t)=

(+j+1Q?
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2
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dt
dP,
dt

dpP
dt

dP,

+ G + X)Pj =XPO

eV

—nn,,
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(2)
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Tabnuua 2
JTan ropusoHTa/IbHOro nonéta AH-26
Ne | Hesblgep- | CkopocTb | Henpa- [elcTBMA MHCTPYKTOpa Konn- | WHTeHcuB-
XVBaHWe |nonérta 60- | BUIbHOE Mo MCMpaB/eHNo 4eCcTBO| HOCTb OLUV-
3aflaHHOW | Nee peKo- | BbIMO/HeE- OWNBOK KypcaHTa owun- | 6ok yac
BbICOTb! MEHAO- | Hue pas- 6oK
3LUeNoHa BaHHOW BOPOTOB,
BUpaXKel
WHCTpyKTOp YBEnnunBaeTt
1 1 0 0 NN YMEHbLLIAET TaHTaX, 114 2141{‘%0= 0,046
YBENNYMBAA UM YMEHbLLAS
PEXUMbI paboThbl ABUraTenein
MHCTpyKTOp NapupyeT 67 _ 0.027
2 0 1 0 OLUNGBKY YMEHbLLEHMEM pe- 67 2450
XWMa paboTbl ABuratenein
WHCTpyKTOp Napupyet oLwmob- 43 _ 0.018
3 0 0 1 KY KypCaHTa OTK/IOHEHMEM 43 2450
pynen, 3epoHOB
VHCTpyKTOp YMeHbLUaeT/yBe-
NNYNBAET TaHraX, YMeHb- 181 = 0 074
4 1 1 0 LLas/yBEIMYMBAA PEXUM 181 | 2450
paboTbl ABUraTenein unm
OCTaB/SET ero HeM3MeHHbIM
WHcTpyKTOp Napupyet owm6-
Ky KypcaHTa OTK/IOHEHWEM
5 1 0 1 pynen, 3N1epoHOB, YMeHbLLas/ 157 212750: 0,064
YBE/IMYMBAA PEXMUM PaboThbl
ABUraTenein unmn octasnseT
ero Hem3mMeHHbIM
WHCTpyKTOp NapupyeT owm6-
KV KypCaHTa OTK/IOHEHUEM
pyneii, anepoHoB, yMeHbLLas/ 224 _ 0.091
6 1 1 1 YBENNUNBAA TaHT XK, YMEHb- 224 2450
LLIas PeXKum paboTbl ABUra-
Tenew Wan OCTaBNsAs ero He-
N3MEHHbIM
n N+H+A, +j (Nen+12 1 |t NEH4M,  (4H4M)2 nnalt
P(t)= e y-e
N+<un+ na)fm
vV 2 i

Taknum 06pa3om Mnosly4eHo YacTHOe peLleHne guddepeHunansHOro ypaBHeHWS.
"patmk yHKUMK p (t) n306paxkeH Ha puc. 2.
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limP (t) =lim Q (erit- e™) = 0.

P, (t) MOXXHO onpegennTb 13 ypasHeHUs (2)
dp
7+ PPi+XaPi i ; c i c
= ce + er )+(p + X,ice + e"
Po (t) X X OIt( 2 e )+(p 2 ")

Mpacnk pyHKumK P, (t) n3obpaxeH Ha puc. 3.

IT. {1 - erit 1 -e~r2thn
Pa(t) = 2 t———
. V Il f2
2 7P+ yx
2 2

Puc. 4. I pathuk BeposaTHocTu P, (t) aBMaLMOHHOIO NMPOMUCLLIECTBMSA BO BPEMEHU

["padpmueckas 3aBMCUMOCTb BeposTHOCTEN P, (t), P, (t) n P, (t) Ha ogHOM rpadmke npeAcTasneHa
Ha puc. S.
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Puc. 5. CoBMeCTHOE 13MeHEHME BEPOATHOCTEN CUCTEMbI
N UX CTPEM/IEHUNE K (PUHA/IbHBIM BEPOATHOCTAM

HaxoXeHne cucTembl B OHOM U3 COCTOSIHWIA ABNSIETCA [OCTOBEPHbIM COObITEM K CyMMa BCeX

BeposTHOCTeN paBHa 1.
WHpopmaumoHHasa 6a3a /19 BbINOMHEHWUSA pacyeToB MpriBeAeHa B Tabs. 1, 2. ObLiee KONMYECTBO
own6oK pasHo 2220. V13 HMX 0f4Ha owwmbKa npusena K aBnaloHHOMY NMPOUCLLECTBUIO, 2219 ownboK

6b1710 NAPUPOBAHO MHCTPYKTOPaMU.

OTtcroga
u= 2219 _oo05714285:12 1 =0000408163; 1= 2229 = 0,906122448.
2450 2450 2450

Ecnu npocymmmpoBath oTaesbHble A, To ju = 0,803...

B koHe4HOM nTOre, aTa cuctema 29 anddepeHumanbHbIX YpaBHEHU C MOCTOAHHLIMU KO3 (HULLM-
eHTamu. OHa CBefieTCs K OLHOMY AnepeHLasibHOMY YpaBHeHUIO 29-ro nopsagka. Ecnm nonbitatbcs
eé peLnTb OnepaLyoHHbIM METOLOM C NOMYYEHNEM OPUTMHAA MO TEOPEME Pa3/oXeHUs, TO 3TO Npu-
BeJET K PeLUeHNto anrebpanyeckoro ypaBHeHNs 29-11 CTEMNEHMN.
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CREATION OF STUDENT-PILOT RELIABILITY PROBABILISTIC MATHEMATICAL MODEL
BASED ON ANALYSIS ACCORDING TO ERRORS STATISTICS DURING TRAININGS

Lebedev A.M., Neskin V.A.

>Kynes B.W., BaHoB B.C. 5e30MacHOCTb MO/IETOB flIeTaTe/IbHbIX annapartos. - M.: TpaHcnopT, 1986. - C. 13¢

It is examined the probabilistic mathematical model of student-pilot reliability, intensity of student's errors e\
sity of student's errors correction by the instructor, also the intensity of event's cascade (errors) that are not correc
instructor ( egual to aviation event-incindent, catastrophe and so on ).The solution of the system can be made anal

Key words: flight safety, reliability, intensity of mistaken actions.
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PA3SPABOTKA KPUTEPUEB KAUECTBA ABI{I’ALI,I/IOHHOI7I
BE3OMNACHOCTWV HA OCHOBE KBAAPATNYHOW 3ABUCNMOCTU
YLWEPBA OT OTK/TIOHEHNA MAPAMETPOB CNCTEMBbI

C.N. KPACHOB, A.M. JIEBEJEB

B cratbe paccMOTpeHO KayecTsBo aBVIaLI,VIOHHOVI 6€30MacHOCTN Kak ycnyru, Tak U Ka4eCTBO NepcoHana C!'Iy)K6bI aBua-
U,VIOHHOI7I 6e30MacHOCTH, TEXHUYECKMX cpeacTs obecneyeHMs N KauyecTBa BbIMOMHEHNS pa60T. MNpepnoxeHa CTpyKTypa
KpuTepmnes Ka4yeCcTBa Ha OCHOBE HOBbIX TEH,quuMﬁ.

KroyeBble C/10Ba: aBraumoHHas 6e30MacHOCTb, CUCTEMA, noTepn, NOBEPXHOCTN KavecTBa.

MoHATME aBMaLMOHHOW 6e30MacHOCTV U COOTBETCTBEHHO KayecTBa aBMaLMOHHON 6e30MnacHOCTM
BbIZE/INIOCh U3 KOHLIENLMIA 6e30MacHOCTH NOMETOB M CBA3AHHOIO C Hell KayeCTBa CpaBHUTE/IbHO Heflas-
HO. Mo3aToMy npu opMyIMpoBaHNM TPeGOBaHUIA K Ka4eCTBY aBMaLMOHHOW 6e30MacHOCTY He06X0AMMO
y4ecTb NnocnefHue TeHAeHLUN, BOSHUKLLNE B YNpaBIeHNM Ka4yecTBOM. KaueCcTBO aBmaLoHHON 6e30-
MacHOCTW KaK KayeCTBO YCNyru npossseT cebs yepes BOCMPUATME NACCAKUPOB, NEPEBO3UNKOB U ApY-
rMX NOTpeduTenen N XxapakTepusyeTcs Kak I0rnyeckas nepemMeHHas uam buHapHas BennymHa.

PaccMOTpeHHOe KayecTBO aBMaLMOHHOW 6e30MacHOCTY ABNAETCH CNefCTBMEM KAvecTsa BbIMON-
HeHus paboT (4OCMOTPOB, MPOBEPOK), KayecTBa MepcoHana Cny»xo6bl aBMaLMOHHOW 6e30MacHOCTU
(CAB) n KayecTBa TeXHWYECKOro obopyfoBaHUs ob6ecneyeHusi aBMaLMOHHON GesonacHocTn (TCO
AB). OnpefeneHne MocnefHUX COCTaBNAILWLMX Ka4yecTBa aBMaLMOHHON 6e30MacHOCTY 3HAYMTEIbHO
bonee cnoXHas 3afaya WU xapaktepusyeTtcs 60siee LWUMPOKMM HabopoM MOHATUIA. B KOHEYHOM uTOre
[O/DKHbI CYLLECTBOBaTb KPUTEPUM KayecTBa [N1A KaXk4OW cocTaBnstollein. Kputepun mMoryT 6biTb
(DYHKUMAMU NOTMYECKUX MEPEMEHHBIX WM (DYHKLMOHAIbHLIMU 3aBUCUMOCTAMMU 3TUX MEPeMEHHbIX,
U KOMBMHaLMe 3TUX ABYX KpuUTepuneB. B HacTosLee Bpems B 0OLLEN TeOpuK yrnpaBneHns KayecT-
BOM MNOSBUINCL HOBble KOHLIENTYaslbHble MOAXOAbl. B TeyeHve nocnefHUX CTONMETWIA CYLLECTBOBaS
npuvHUMN Teinopa, KOTOPbIA BB/ (DYHKUMIO MOTEpU KayeCTBa. ECM KOHTponupyemblii napameTp
HaxoauTtca B npegenax nong gonycka (X;;; 5 X;ax), TO 06BEKT KOHTPONA cUMTaeTCa rogHbIM (puc. 1a),
rae F-(hyHKUMA NoTepy KayecTsa.

FaA F4
1 I 1
| |
| |
| |
0 Ximin Ximax 3(1 0 Ximin Ximax Xi
a 0

Puc. 1. ®yHKUUN NOTEPU KaYyecTBa:
a - (PyHKUMA noTepm KadvecTsa no Teiinopy; 6 - hyHKLUMSA NOTepU kayecTsa rno Taryuu



PaspaboTKa KpUTepues KauecTBa aBualLiOHHOI Ge30MaCHOCTM . . . 67

B nocneBoeHHbIe rofbl PYHKLMIO NMOTepn KavyecTsa nepecMoTpesn Taryyu, U OH BBE/ ee Kak napa-
6oy, BMMCaHHYI0 B YYaCTOK, rfje OHa no Teinopy pasHa Hynto [1], npu aTtom: X;, - HOMVWHa/IbHOE
X,._+X,

2
HuLa gonycka; X, - HWKHAS rpaHuua fonycka; T - WMpWHa nong gonycka; Xi - TekyLlee 3HayeHne
KOHTpPO/IMpYeMOro napameTpa, Torja

3HaYeHNe KOHTPO/IMPYEMOTO NPU3HaKa; X Ximax Xi T; Ximax - BEPXHAA rpa-

~\2
F= BXX—X%imax Limin
T'

Taryuu npegnioxmn oLeHmBaTb TOT yLiep6, KOTOPbIN HeKaveCTBEHHasA NPOAYKLMS MOXET Npuyn-
HWUTb 06LLECTBY. YLep6, KOTOPbIA TEPMMT 3aKa3umK 13-3a HeCOBMOAEHMS ero TpeboBaHWii, Nnponop-
LMOHaNeH KBafpaTy BefIMYMHbI OTK/IOHEHWS MOKa3aTenel KayecTBa. OTO Haj0 y4muTbIBaTb, YCTaHaB-
NnBas TpeboBaHWs K KayeCTBY MPOV3BOLCTBEHHbIX NPOLECCOB.

dopmynunpoBaHmeM TpeboBaHUIA K KpUTEpUsAM KadvecTsa 3aHumaica ®. Kpocbu, KoTopblid nony-
Y/ CBA3b 3aBUCMMOCTUN OTK/IOHEHUS KOHTPONMPYEMbIX MapamMeTpoB OT rnokasaTtens Kayectsa. MHTer-
PUPOBaHHbLIM MoKa3aTe/sieM KayecTBa BbICTYMaeT yLepb notTpebuTens

Yuep6 =k (" a A
rae K-KoagguumeHT NponopumMoHanbHOCTH; ai - BeCOBOI KOIPMULMEHT OTKIOHEHNS KOHTPOIMPYEMO-
ro napameTpa OT HOMUHaNIbHOMO 3HaueHnsa AX; = X; — Xiuu-

AHa/IorMyHble KpuTepun Kavectsa 6bliv BBeAeHb! J1.IT. EBnaHoBbIM [2]. Mogpo6Hoe nccneposa-
HVe 3TUX KpUTepmneB npuseLeHo B paboTe [3].

Takne KpuTepumn NPeLCcTaBNAT cOO0M (PYHKLMIO HECKOMbKMX BELLECTBEHHbIX MepemMeHHbIX. O6-
NacTb WX ONpefefieHns NpefcTasnseT CO60M N-MepHOe MPOCTPAHCTBO, OFPaHWUYEHHOE FUNepanInm-
COMJOM KayecCTBa B MPOCTPAHCTBE KOHTPOMMPYEMbIX MapamMeTpoB M 3/IMMTUYECKUM TUNEPLUINH-
[POM, €C/IM YUUTbIBATb Ha/IMUME KOHTPOIMPYEMbIX NapaMeTpoB, OrpaHNYeHHbIX C OAHOM CTOPOHbI. C
YUYeTOM 3HayeHUs KpUTepus KayecTsa, KOTOPOe MpeAcTaBnseT cobom (n+1) - MEPHYK KOMMOHEHTY,
370 BYyeT rmneproBepxHOCTb KavecTsa.

Kak npaBuio, Takas runeproBepxXHOCTb ABNAETCHA BbIMYK/ION UM BOTHYTOW B 3aBUCUMOCTU OT
3HaKoMoCToAHCTBA MaTpumubl "ecce. B 06/1aCTU AONYCTUMBIX 3HAYEHWIA KOHTPONMPYEMbIX NapaMeTpoB
CYLLECTBYET 3KCTpeMyM (MakCUMyM WA MUHUMYM) NOKa3aTens kadyecTsa. [MoBepxXHOCTU YPOBHSA 3TOW
TMMNEProBePXHOCTY KayecTBa ABAKTCA M30KBaHTamMu. B LieioM rmnepnoBepXxHOCTb OYAET 3NAnnTu-
YECKMM runepnapabononiomM, ceveHUe ee TMMNeprnsioCKOCTbIO MapasielbHOM NIOCKOCTU KOHTPOIN-
pyembIX MapameTpoB OyfeT runepanivncoiom. Bug noBepxHOCTU 415 TPEXMEPHOrO MPOCTPaHCTBa
npeacTas/ieH Ha puc. 2.
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W - kpuTepuii Kauectsa

H30KBAaHTa

v

v

TR

X1 FaN X1

Puc. 2. Bug noBepxHOCTH KauyecTBa

MpUMeHeHNEe KBaapaTUUYHbIX KPUTEPMEB KauyecTBa MO3BO/MMT MOBLICUTL KAYeCTBO aBMAL|MOHHON
6esonacHocTV. OnpefieneHrie NapamMeTPoB KPUTEPUS KauyecTBa MOXHO MPOBECTM, OCHOBbIBAsSCh Ha
METO/axX CTaTUCTUYECKOrO aHa/In3a.
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AVIATION SECURITY QUALITY CRITERIA DEVELOPMENT BASED ON LOSS QUADRATIC
DEPENDENCE ON DIVERGENCE OF SYSTEM PARAMETERS

Krasnov S.1., Lebedev A.M.

The paper studies quality of aviation security qua service, aviation security service personnel, security engineering,
performed works and based on recent trends quality criteria structure.

Key words: security, system, losses, surface quality.
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METOAVKA MNMPOBEAEHUNA SKCIMNEPTHbLIX OLEHOK AEATEJ/IBHOCTWU
ABUATMPEANMPNATNA MO OBECIMNEYEHWKO BE3OINMACHOCTU NOJIETOB

A.C. ATEEB

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B cTaTbe npeacTaBfeHa MeTOAMKA MPOBEAEHWS 3KCMEPTHLIX OLEHOK [AESTENbHOCTW aBManpeanpusTus rpaxaaH-
CKoI4 aBMaLIMu, HanpaB/ieHHOl Ha NOBbILLIEHWE YPOBHs 6€30MacHOCTY MOJIETOB.

KnioueBble CoBa: MOBbILLIEHNE YPOBHA 6e30MacHOCTN MONETOB, aHKeTupoBaHue, asuanpegnpuatua A, akcnept-
Hbl€ OLIEHKN.

Mpn pelieHnn paga NPaKTUYECKMX 3afad, CBA3aHHbIX C MoBbiweHeM BI1, NpuxoanTca cTaiku-
BaTbCA C 6O/bLUMM YMC/IOM KPUTEPUEB U HEOMNPeLeNIeHHOCTLI0, 00YC/I0B/IEHHON HeLOCTaTOYHON WH-
(hopmaumeid, Npruyem He Bcerza MHPOPMaLMA BbIPAXKAETCSA YMCIIOM. Takoe NosoXKeHue BO3HUKAET U Npu
OLieHKe AeATeNlbHOCTY aBmanpeanpuatua TA, HanpasieHHO Ha NoBbILeHVE YPoBHA BI1. B aTom cny-
yae NpeaoCTaB/AETCA Lie1IecoobpasHbIM UCMO/b30BaTh BCMIOMOraTe/ibHYH UH(OPMaLuio, NOMyYeHHYH
npu NpoBefeHNM aHKeTUPOBaHMS KOMaHAHO-PYKOBOASALLEro cocTasa aBnanpegnpuatus I A.

Llenbio NnpoBeAeHNs aHKETUPOBAHNSA ABAETCH UCCNEe[0BaHNE NHOPMALMOHHOro obecneyeHuns bl
B aBuanpesnpuaTumn CA 1 aHann3 NpeanokeHnin No NPoBeLeHNI0 OpraH3aLoHHO-METOLNYECKUX Me-
PONPUATUIA B NOAPa3AeNeHNsAX aBnanpenpuaT1s no noBbILLEeHNO YPoBHS BIT.

B kauecTBe MH(oOpMaLMOHHOW 6a3bl A1 NoBbilleHns YpoBHA Bl 6epetca ACY MAM I A. 3T1a
cucTema No3BOJISIeT OXBATbIBATbL Y CUCTEMATU3NPOBATL 60/IbLLIOE KOMIMYECTBO NHOPMALUN.

OflHaKo CyLleCTBYIHOT BOMPOCHI, KOTOpble TPebyrT y4yeTa paboThbl CreLvanucToB asuanpes-
NPUATUSA, UX HENOCPELCTBEHHOW OLeHKM /P, cobbITUi, NPUBOAALLUX K MHLMAEHTAM U UX MHEHUIO
Mo NOBbILWEeHNI0 YPOBHA BI1.

AHKeTMpOBaHue CneumaincTos asmanpeanpuaTna I"A no3BoanIo YTOUYHUTL CnefyoLLme BOnpochl:

- KayecTBO W NMOMHOTA PYKOBOAALLMNX JOKYMEHTOB;

- KayecTBO, [0CTATOYHOCTb, LefeHanpaBNeHHOCTb MOCTynarwLein B asuanpegnpuatum A
NHopMaLmun;

- MPUYUHBI, NPUBOAALLME K OTK/IOHEHWIO B BbIMOMHEHUN PYKOBOAALLMX [JOKYMEHTOB,;

- HeobGXxoAuMas CTerneHb KOHTPONSA NPodeccnoHaIbHOM NOATOTOBKY;

- JMYHOE MHEHVE CNeLnanucToB aBuanpesnpuaTii CA 0 BO3MOXXHOCTSX NOBbILLEHUA YPOBHSA BIT;

- B/MSHWE Ha YpoBeHb Bl B3aumocBasn cny>k6 asmanpegnpuatusa FA v pag apyrx BOnpocos.

[na npoBefeHNA AaHHOT0 3KCNEPUMEHTA UCMONb30BA/INCh aHAIMTUYECKME IKCNEPTHbIE OLEHKMN,
KOTOPbIe NO3BOSIN/N MOMTYUUTb KAYECTBEHHbIE NMPU3HaKM 06bekTa (npouecca). OCHOBY BCEX 3TUX METO-
[l0B COCTaB/sieT yCTaHaB/IMBAeMOe 3KCMepTOM MpeanoyTeHre 04HOro o6bekTa (CobbITUA U T.N.) Nepes,
APYrVIMU C TOUKW 3pEHNS MEepPbl KaYeCTBa, CYLLECTBEHHOr0 B YC/IOBMAX JaHHOM 3ajauu.

K OCHOBHbIM MeTOAaM NPOBeAEHNS aHAIMTUYECKMX IKCMEPTHbLIX OLLEHOK OTHOcATCA [1, 2]:

- paHXupoBaHue,

- paHXupoBaHue C NPUNUCLIBaHMEM YAeNbHbIX BECOB;

- [nocnefosaTe/lbHOe CPaBHEHWE;

- 4aCTW4YHOe MonapHoe CPaBHEHWE;

- MO/IHOE NapHoe CpaBHEHME.

Bo MHOrmx paboTtax nokasaHo, YTo napHble CpaBHeHWs, paHX1POBKYM U MOCNefoBaTe/bHble Cpas-
HEeHWA NPUBOAAT NOYTK K NAEHTUYHbLIM pe3ynbTaTam. 1o3Tomy, NCXoasa U3 MUHUMYMa 3aTpaT BpeMeHu
[J19 3KCMEPMMEHTOB LieN1ecoobpasHo MCMo/b30BaTh PaHXXMPOBaHWE C NMPUMEHEHVEM YE/bHbIX BECOB.
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OnpegeneHne OLEHOK OTHOCWUTENILHOTO MpeAnoyvTeHns MeTogam YeprmeHa-Akoda OCHOBAHO Ha
nocnefoBaTe/ibHOM BbIMOSIHEHUWM  ABYX MpoLeayp: NPOM3BOACTBO OLEHOK NYTEM CPaBHEHUA KaX[o-
ro obwvekta (Cnyxo6bl, npouecca) € "Haunyywnm™ M TecTa Ha JIOTMYHOCTb, COCTOSLLEro B MapHOM
CPaBHEHWM KaKAOro 06beKTa C KOMOWMHauwel Apyrmx 06bekToB. PaccmoTpum peanmsayuio  MeToga
Ha npumepe.

HekoTopblii akcnepT ynopsgounBaeT 06bekTbl A, b, C, [ N0 CTeneHn BaXHOCTW B/IMSHWA Ha Ypo-
BeHb Bl (A>B>C>[). O6bekTy A, pesynbTaT paboTbl KOTOPOrO 3KCMEPT CUMTAeT BaXKHEWLUUM, npu-
nucbiBaeTcsa «Bec» 1 = 300.

OcTa/ibHbIM  06bekTam npunucbiBatoTca «Beca» w, = 80, . = 50, w, = 30, oTpaxatowue, no

MHEHWIO 3KCMepTa, CTeNeHb BaXKHOCTN JOCTUTHYTOr0 Hay4YHOro pesynbrara.

MprMeHseM «TeCcT Ha JIOTMYHOCTb». [pOW3BOAUTCHA CpaBHEHWE BAUAHUA 00bekTa A C BIUAHWEM
COBOKYMHOCTU 06bekTOoB B, C, [ Ha ypoBeHb BIl, T.e. BbIICHAETCA, MPeAnoyunTaeT M 3KCMNepT 00beKT
A BCeM OCTa/lbHbIM 06beKTaM BMecTe B3ATbIM. [MpeAnonoXum: 3KCMepT YTBepXAaeT, yTo pe3ynbtar A
npeanoyTuTeNbHee. Torga cnefyeT YMeHbLWUTb 3HadeHue oueHok B, C, [, TakK, 4T0Obl BbINOHANOCH
HepaBeHCTBO.

Hanpumep, MOXXHO NPUHATL

‘B 40, var@5, v, = 15,
CpaBHuM Tenepb B ¢ coBokynHocThto C u [. Torga TpebyeTcs fdanbHelilliee M3MEHEeHWe MepBOHa-
Ya/ibHbIX OLEHOK. Hanpumep, MOXHO w, = 40, w. = 30, n, = 20 . B uTOre BCE 3TN 3HA4YeHWA He npo-

TMBOpeYaT MHEHUAM 3kcnepTa. OnpefeneHVe OLEHOK 3aKoHYeHO. OJHAKO 4acTO  MPOU3BOAMTCS
«HOPMUMPOBaHME» MOMYYEHHBIX OLEHOK MO0 hopMyne

U= (1)

e U - BeC KaXX40ro 06beKTa; n. - CYMMa BCEX BECOB 0OBEKTA (1, g M .1i...).

MMpakTnyeckoe MpPUMEHeHVE METOA0B 3KCMepPTHbIX OLEHOK BO3MOXHO TMPW  BbIMOSIHEHUU  HEKO-
TOPbIX YCNOBWUIA, KOTOPbIM JO/MKHbI YAOBNETBOPATL CPaBHUMbIE OO BHEKTDI.

1. Ycnosus onpefeneHHOCTM uUenn. B ycnoBuMM NOCTaBMEHHOW nepej  3KCnepTamy  3a4auu
JO/MKHa ObITb  CHOPMYNIMPOBaHa LENb CpaBHEHUS OOBEKTOB, T.e. YKa3aHO Has3HayeHVe MonyvyaembIxX
pe3ynbTaToB.

B [paHHO cTaTbe CTaBATCA criegyrowye Lenu  (3KCnepTHble OUeHKW O6yayT MpoBOAUTLCA MO
BCeM cy>k6am asumanpeanpuatusa FA):

- onpefenuTb (hakTopbl, KOTOPbIE YKa3blBatOT Hanbosee CyLLeCTBEHHOE BNUAHNE Ha YPOBeHb BIT;

- Kakasl CTeneHb KOHTPO/A Heobxoauma Ans yCTpaHeHUs NpUUvH, NPUBOAALLMX K UHUMAEHTAM,;

- KaK CKasblBaeTca Ha ypoBeHb Bl B3aMMOCBA3b OTAeNbHbIX CyXX6 aBuanpeanpuatus M A.

2. Ycnoeue OOLWHOCTM YPOBHA W TPynmnbl MoApasfeneHuns, K KOTOPbIM OTHOCATCA CpaBHMBae-
Mble O00beKTbl. EcnM  [OCTUXEHWE OCHOBHOW Lenu conoctaBneHns (MOBbILLEHWS OOLLEero  YpOBHS
BIM) npegnonaraetT [OCTWMXKEHWE LEeAW TPYNMnoK He3aBUCUMbIX MNOAueneil  (TEXHUYEeCKOe COCTOsIHUE
BC, ynpasneHne BO34YLUHbIM [BMXXEHMEM, aspoApoMHas cnyxba U T.4.), Kaxgaa M3 KOTOpbIX pac-
nagaeTcd Ha MNOAUenn Crefytowero YpoBHA  (Hanpumep, TeXHWYECKOe COCTOSHWE:  OrepaTVvBHOE
TO, nepuogmyeckoe TO, TeKyWMin PeMOHT W T.4.), TO CPaBHEHWIO MOrYT MOANEXaTb TOMbKO OO0bEK-
Tbl, OTHOCALLMECS K O4HOMY YPOBHIO M K OfHOI rpyrnne NoApasgeneHuia.

3.  Ycnosue TPaH3UTMBHOCTWM WHAMBUAYANbHbIX MPEANOYTEHWI  (MOCTynaT IOFMYHOCTM  3KC-
nepra). 3TO YyCMoBMe COCTOMT B TOM, 4TOOblI 3KCNepT, npeanonaras npegnouteHne A>B n B>C, B
TO >Xe BpeMs npeg/iaran npegnoyreHne A>C, HO He Ha060pOT.

4. YCnoeue He3aBUCMMOCTU OTHOCUTE/ILHOTO MpefnoyTeHns o6vekToB A © B OT pacnonoxe-
HUA B psagy npeanoyTeHMs TpeTbero obbekta C. BcTpevaroTcsa 3afayu, B KOTOPbIX OLEHKW npeg-
MOYTEHNA HEKOTOPbIX Map OOBLEKTOB 3aBUCAT OT PacrnoioKeHUs B psagy NPeanoyvTeHus Apyrux o6b-
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ekToB. B 3TOM cnyyae 1A MpaBM/IbHOTO pELLeHWs 334ayM  HefoCTaTOYHO MOJMyYUTb OT  3KCMEepToB
OfHW TONMbKO aHaIUTUYECKME OLEHKU. HeobxoauMmO MOCTaBWUTL Mepef  3KCreptamMu  BOMPOC O
BCKPbITVW B3aVIMHOIO B/IMSIHWS PACONOXEHNS 0O BbEKTOB.

5. YCnoBus NPUMEHEHUS OLEHOK MPEAnOYTEHUS, BbIPXKEHHbIX C MOMOLLbI 6Gan/ibHOM LUKasbI.
[na Toro u4tobbl MpunucbiBaHWe 6anbHbIX OLEHOK CpaBHMBaEMbIX OOBLEKTOB WMENI0 CMbIC/, HEeob6xo-
OMMO, 4TOObl OUeHMBaemble 0OBLEKTbI MOr/IM 00pa3oBblBaTb HEKOTOpPble KOMOWHauuu (CMecu), U Bbl-
paboTaHHble 6abHbIE OLEHKIN Y0BETBOPS/IN CeAYHOLLMM NOCTynaTam cmecei [4]:

- BECOBble OLEHKM OOBLEKTOB [O/DKHbI ObITb BbIOPaHbl Tak, YTO EC/IN COBOKYMHOCTb OOBLEKTOB
(BedTenbHOCTb CNyX6, MH(opmaums W T.4.) NPeanoyTUTesibHee 06bekTa A, TO U CyMMa OLEHOK 3TuX
00bEKTOB 60/bLLE OLIEHKM 00bEKTA A,

- ecnn 06beKTbl MOTYT y4yacTBOBaTb B KOMOWMHAUMW He TONbKO B LE/IOM, HO U MO 4acTaMm, TO ab6-
COMIOTHasA BeNMyMHa BKafa 4acT ob6bvekta C B KOMOMHaUMIO [O/MKHA 3aBUCETb OT BENYWHBLI 3TOWA
4acTW, HO He OT TOro, C KakMM WUMEHHO OOBLEKTOM M C KakoW 4acTbi0 TOr0 MM MHOro 06bekTa obpasy-
eTcsA KOMOUHaLMS.

To ecTb ecnM w, >ug, TO wu(e >u7) - BCE O0OBEKTbI [O/DKHbI 006pa3oBbIBaTb aHa/IOTNYHbIE
KOMOMHaLMW, T.e. eC/I MOXET CyLLLeCTBOBaTb KOMOMHaUMs a (AB) 1 OLEHKa 3TO KOMOMHaLMK
Ua(AB) — KAYA + KBbB , @3

TO MOXET CYLLECTBOBATb aHa/lorMyHas KOMOMHauusa 06bekToB A C /0bbiM  Apyrum o6bektom C,
NpYYeM OLEHKa 3TON KOM6MHaLMK onpeaenseTca no gopmyse
UA(AC) — KA¥A +KCrC

[ns 06paboTKy aHaIMTUYECKUX 3KCMEPTHbIX OLEHOK MUCMOMb3YHTCA CTAaTUCTUYECKNE METOADI.

OCHOBHbIMW ~ 33fja4aMn  CTATUCTUYECKOM 06pabOTKM PaHroBbIX 3KCMEPTHbIX OLEHOK ABNAKOTCA
onpefeneHve mokasatensi O00O0O6LEHHOrO MHEHUs, XapakKTepuCTUK TMOMOXeHWs O00bekTa M - XapakTe-
PUCTUK HEOMNpeeIeHHOCTH NMOMIOXKEeHNS 00bEKTA.

MMycTb WMeeTCs N 3KCNepToB, MPOU3BOAALLMX paHXMpoBaHMe 06beKTOB. [lofoXeHne paboyero
o6bbekTa A B COBOKYMHOCTM PaHXWMPOBOK MOXHO XapaKTepu3oBaTb C MOMOLLbIO CNefyrolWmX MoKa-
3aTeneii:

1. YacToTa npuceBoeHns 06bekTy A paHra 1 (4actoTa MakCMMaibHO BO3MOXHbIX OLIEHOK [Ans
obbekTa A):

YMCNO 3KCMEPTOB, MPUCBOMUBLLMX A paHr 1 (nA)
Pa 3)
06LLee YnMcno 06beKTOB

2. MofanbHbliA paHr r Mo - paHr, NPUCBOEHHBbI 06BEKTY HaBO/bLUMM HYCIOM 3KCMEePTOB.

3. [Ons Kaxpoi napbl 06beKTOB A ¥ B MOXeT 6biTb OMpeaeneHa 4vactoTa MpeanoyTeHus 06bekTa
A 00bekTy B 1 Hao6opoT. 3T BenmuuHbl 0603HavatoTcs P(A>B ) n P (B>A ). HeonpegeneHHOCTb
MOMIOXXEHNS O00beKTa MO COBOKYMHOCTW 3KCMEPTHLIX PaHXXMPOBOK MOXHO XapakTepus3oBaTb C MOMO-
L0 CNeayHoLLMX NoKasaTeseil:

1. KOHUEHTpauus 3KCMepTHbIX OLEHOK BO3/1e MOZA/IbHOrO paHra: YKasblBaeTCd MNPOLUeHT (Jons)
9KCNepToB, MPUCBOMBLUNX 06BEKTY MOZASbHBIN PaHT, 1 iBa PaHra, CMEXHbIM C MOLA/bHbIM.

2. Pasmax (gmanasoH) OTK/IOHEHMA 06beKTa: YKas3blBalOTCA MaKCUMa/lbHbIi M MUHUMAbHbIN
paHru, MPUCBOEHHbIE 0OBLEKTY.

3. HeonpefeneHHOCTb B3aMMOpPACMONOXEHUA [ABYX O00beKToB A M B MOXHO XapakTepu3osaTb
MeHbLleid u3 BenmuuH P (A> B) wm P (B>A). Takum 06pa3oMm, MakCUMasibHas HeonpeeneHHOCTb
pacnonoxeHns o6bekToB 6yaeT pasHa 0,5 npu P (A>B)=P (B>A). B KauecTBe npumepa npuBeLeHbl
BOMPOCbl aHKETbl, KOTOPYH MNPeAnofiaraeTcd WCMonb3osatb A8 MPOBEAEHUSA aHKETUPOBaHUA B 3KC-
nayaTauuoHHbIX nogpasgeneHmax MFA:

1. Mcnonb3oBaHve Kakol nocTynatollein B aBmanpeanpuatve FA nHgopmaumm Hanbonee athdek-
TUBHO 4115 NPeAynpexaeHns MHUMAEHTOB (MPOHYMepoBaTh Mo CTEMeHW BaXXHOCTH):

a) vHdopmaums OenaptameHta n YA no Bl
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6) aHa/IM3bl NPOW3BOACTBEHHOMN AeATENbHOCTU U cocToAHMS B, npoBogMmble KomuteTom MAK;

B) MH(opmauusa cuctem «besonacHoCTb-1» 1 «be30nacHOCTb-2».

2. Kakas nHopmauus, Heobxoammas Bam elle ana pabotel no obecneyeHuto bIri?

3. Kakas noctynatoLuas Kk Bam nHgopmaums no b He ncnonb3yetcs B paboTe?

4. Balle MHeHMe 0 cucteMax «be3onacHocTb-1», «be3onacHOCTb-2», «HafeXHocTb AT», 0 nNyTax
NX COBepLUeHCTBOBaHUA?

5. Kakas nHopmauus o geatenbHOCTY Ballero nogpasgaeneHns no3sosnseT Hambonee 00beKTvB-
HO cyauTb 06 ypoBHe bl B nogpasaeneHnun?

6. Kakad elye vHpopmauma 0 LeaTeflbHOCTU MoApasfeneHns Ha Balu B3rnisg MOXeT UCMo/b30-
BaTbCA A4/19 KOHTPONA YpoBHA Bl B nogpasneneHnn?

7. Kakve (hakTopbl B JeATeNIbHOCTU APYTUX POLCTBEHHbIX 3KCMJTyaTaluMOHHbIX NOApPa3feneHnin B
Hamb0/bLLUEN CTENEHN BANAIOT Ha AesTeNbHOCTb Ballero nogpasgeneHus rno obecrneyeHunto br?

Mony4yeHHble C NPUBNEYEHNEM IBPUCTUYECKMX METOA0B aHa/IM3a pe3ynbTaTbl Aa/I BOSMOXHOCTb,
Mcnonb3ys annapaT PakTopHOro aHanmsa [15] , mocTpouTb HEKOTOPbIE MOAENN, CBA3LIBAIOLLME MEXAY
coboli yposeHb bl B aBnanpesnpuatum A 1 napameTpbl, XapaKTepusyroLmne AedTe/lbHOCTb Noapas-
[eneHunii aBnanpeanpusTui.
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TECHNIQUE OF CARRYING OUT OF EXPERT ESTIMATIONS OF ACTIVITY
OF AVIATION ENTERPRISE ON SAFETY OF FLIGHTS

Ageev A.S.

In article the technique of carrying out of expert estimations of activity of aviation enterprise of the civil aircraft di-
rected on increase of level of safety of flights is presented.

Key words: increase of level of safety of flights, questioning, aviation enterprises, expert estimations.
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NMPUMEHEHWE MHTEIPAJIBHOI O NOAXOAA K NMPOBEAEHUIO
OUEHKWN BE3OINACHOCTN B YC/NNOBNAX ABUALUNOHHOIO
NMPEAMNPUNATUA

M.B. KAPMbI3OB, C.B. MOHAXOBA

Crarbs npefcraB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B cTatbe npefcTtasneHa MeTOAMKa VIHTeraJ'IbHOﬁ OLIEHKN NeTHOA rogHOCT aBUaUMNOHHbIX FaSOTypGVIHHbIX asurare-
ne FpaN(,anCKOﬁ aBnalunn B yC/10BUAX IKCNyaTauuin.

KntoueBble cnosa: MHTerpasibHasa oLeHKa, Npon3BoACTBeHHasA 6e30MacHOCTb, aBunaLoHHOe npeanpuaTue.

Pe3ynbTaTbl aHa/M3a COBPEMEHHbIX METOA0B OLEHKN TEXHUYECKMN COXHbIX CUCTEM YKa3blBatOT
Ha TOT (paKT, YTo A1 60/iee JOCTOBEPHOM OLEHKM COCTOAHUA MHOronapameTpuyeckoro 06beKTa, Ko-
TOPbIM MOXET SIBNATLCA Kak CamMo/eT, TakK W aBUaLMOHHO-TPAHCMOPTHasA CUCTeMa B LieSIoM, He0bXo-
AVIMa COBOKYMHOCTb Pa3/IMYHbIX NapameTpoB, X XapaKTepU3yoLWmX.

OfHUM 13 nyTel obecrnevyeHns AOCTOBEPHON MHGopMaLUM O TEXHUYECKOM COCTOSHUW aBuaLm-
OHHbIX W MPON3BOACTBEHHBIX CUCTEM ABMSETCH MCMNO/Mb30BaHME Hay4HbIX MOAXO0A0B, OCHOBaHHbLIX Ha
0606LLeHNN anpyopPHOI CTaTUCTUYECKON MH(hOopMaLU OLEHUBAEMbIX 3KCMN/yaTaUMOHHbIX U NPoun3-
BOZCTBEHHbIX NMapaMeTpoB, XapakTepusytoLmx ero paboty. Kpome Toro, LenecoobpasHee UCMNosb30-
BaTb MapameTpbl, 06nagaroLime MakCMMasibHOM UHDOPMATUBHOCTBIO, AOMOMHAIOWME N YTOUHSIOLME
Apyr Apyra.

3-3a 60/1bLLION CNOXXHOCTYM 33ia4 Takoro pofa M A0CTaTO4MHO BbICOKMX TPeboBaHWUIA K TOUHOCTU U
AETaIbHOCTW UX peLLeHNs NEePBEHCTBYHOLLEE 3HAYEHNE UMEIOT HE aHA/IMTUYECKME, @ YACTIEHHbIE Me-
TOAb! PeLUeHNns, KOTopble, B MPOTUBOMOMIOXHOCTb aHA/IMTUYECKMM MeTofam, ONepupyrT UCKHOYM-
TeNIbHO KOHKPETHbIMW yncnamn. Mpu 3TOM KaX[blil YaCTHbIA CMy4ail Nosy4vaeT CMbIC/T CaMOCTOS-
TeNIbHOM 3a7a4mn CO CBOMM peLLeHMEM, NPUMEHMUMbIM TO/IbKO B YC/TOBUSX 3TOrO CyYas.

CyLecTByeT paf NOAXOA0B K UHTErpasibHOW OLEHKe COCTOAHMS TEXHUYECKUX cucTem [3,4,6].
OHM CBOAATCA K BbISAB/IEHMIO 0606LLEHHOr0 NapaMeTpa COCTOAHNA 06beKTa. aes 3aKoyaeTcs B TOM,
YTO MPOLLECC NOCTEMNEHHOIO N3MEHEHUNS YPOBHSA paboTOCNOCOBHOCTM, 6€30MaCHOCTU WU HafEeXHOCTH,
XapaKTepu3yemblii MHOrMMU KOMMOHEHTaMM, OMUCLIBAETCS OAHOMEPHON PYHKLMEN, YNCNEHHbIE 3Ha-
YeHMs KOTOPOW 3aBUCAT OT KOHTPOMPYEMbIX KOMMOHEHTOB npouecca. Takasa hyHKLMs paccMaTpuBa-
eTCA Kak 00600LLEeHHbIV napameTp npouecca. Mpy 3TOM MOXET 0Ka3aTbCs, YTO MoKasaTe/lb He UMeeT
KOHKPETHOro ()M3NYEeCKOro CMbICNa, a SBASETCA MaTeMaTUYeCKUM BbIpaXKeHWEM, MOCTPOEHHbIM UC-
KYCCTBEHHO M3 KOHTPOIMPYEMbIX KOMMOHEHTOB npoLecca.

MHTerpanbHbIil NokasaTenb AOMKEH COOTBETCTBOBATb ONPefeNIeHHbIM TpeboBaHUAM. 3Tu Tpebo-
BaHWS, B uMcne Apyrux, npegycmarpmBaroT Tak HasblBaeMyro 06paboTKy YacCTHbIX MapamMeTpoB KOH-
TPONS, BK/IHOYAIOLLYHO:

- paHXupoBaHuWe KX NO CTENEeHW 3HAYUMOCTH;

- OornpegeneHve Cpean 4YacTHbIX NMapamMeTpoB KPUTEpUS, UMEKOLLEro peLlatoLlee 3HayYeHne npu
YCTaHOB/IEHUW COCTOSHNSA 06bEKTA.

YacTHble napameTpbl PaHXMPYHT Ha 3 TPynmbl: CYLLECTBEHHbIE, BTOPOCTENEHHbIE N HECYLLECT-
BeHHble. [1151 KaXKAO0M rpynnbl ONpeaenstoT No CTaTUCTUYECKMM [JaHHbIM CBOM BECOBbIE KO3(MLIMEH-
Tbl M Ha3Ha4aloT Npegenbl gonycka. Cpean CyLLECTBEHHbIX NapamMeTpoB BblGUPaeTCs OAMH, U3MeHe-
HMe KOTOPOro rnosarakT OnpefenstolMm npu OUEHKe peakumy COCTOSHWA 06bekTa B Lesnom [1].
MpaKTU4ecKoe 1CNo/b30BaHKe Takoro Nogxoha npv NoAroToBKe YaCTHbIX MNapameTpoB A1 BK/HOYe-
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HUS UX B Ka4eCcTBE COCTAB/IAOLLMX B MHTErpasibHbIA NOKasaTenb NPeACTaBNseTCs 3aTpyAHUTENbHbIM,
MOCKO/IbKY B K&XX[JOM KOHKPETHOM C/lyyae peLuaroLLiee 3Ha4eHve A5 OLEHKM COCTOAHUA 06beKTa Unm
CUCTEMbI MOXKET UMETb /I060V NapaMeTp, yX0[, KOTOPOro 3a npegesbl 4onycka CrnocobeH NoBAMATL Ha
6e3onacHOCTb. Takum 06pa3oM, npegnaraeMbliA NOAX0A K PaHXMPOBAHWUKO YaCTHbIX MapaMeTpoB B
OonblUelt  CTEeNeHW  OpPWEHTMPOBAH  [A1A  WCMOMb30BaHWA  MNpW  OpraHvsaumMu  naaHoBO-
npesynpeanTeNibHOM CTpaTerMn aKcnayaraumm U He BNOSHE NPUMEHUM A1 3KCMyaTauum TEXHUKN
Mo (PaKTUYECKOMY TEXHUYECKOMY COCTOSIHUIO.

K unHTerpaibHOMY nokasaTento NpeabsaBsloTCA Chnefytolie OCHOBHble TPebOoBaHWSs, KOTOpble
[OMDKHbI:

- MaKCVMaJ/lbHO XapaKTepn3oBaTb Ka4ecTBO 00beKTa;

- 6blTb KPUTUYHBIM K U3MEHEHWIO YaCTHbIX NapameTpoB;

- XapaKTepu3oBaTb HaCTYMN/IeHNEe KPUTUYECKOrO COCTOAHMA 00beKTa.

Wcxogs u3 aToro, Npu CBEPTKE YaCTHbIX NapamMeTpoB K 0606LLEHHOMY HEOOXOAMMO PeLlnTb crie-
AyHoLLmMe 3aa4n:

- OnpefeNinTb OTHOCUTE/IbHbIE 3HAYEHWSt YAaCTHbIX NapameTpoB;

- OLEHWUTb 3HAYMMOCTb YaCTHOIO NapameTpa 418 OLEHKN COCTOSHUA 0ObEKTE,;

- MOCTPOUTbL MaTeMaTUUeCKoe BbipaxkeHue 411 0606LeHHOro napameTpa.

OnpepfeneHie OTHOCUTE/bHLIX 3HAYeHWI YaCTHLIX NapameTpoB CUMTAOT HeoOXOAMMbIM, MO-
CKOMbKY COCTOSIHME 00beKTa WM CUCTEMbl MOXKET XapaKTepu3oBaTbCA MapameTpaMu, VMEHLLMMM
pasMyHyI0 pasMepHOCTb. Bce KOHTponMpyemble napaMeTpbl NPMBOAAT K eAUHOA CMCTEME M3Mepe-
HWS, B KOTOPOI OHW MOTYT BbITb CPaBHUMbI ApYyr ¢ Apyrom. OLHON 13 TaKUX CUCTEM SBNAETCA CUCTe-
Ma 6e3pa3mMepHOro (HOPMUPOBAHHOI0) OTHOCUTE/ILHOIO UcuncneHns [5]. Ona Kakaoro napameTpa a
(i = 1,n) BblgensaOT LOMYCTUMOe 3HAaYeHWe a*, Npu LOCTVKEHUM KOTOPOro 06bekT TepsieT paboTto-
CMOCOGHOCTb, 1 ONTUMa/IbHOE, C TOUKMN 3PEHNSA HAIEXKHOCTH, 3HAYEHWE &, (KaK Mpasunio, OHO paBHO
HOMWHANLHOMY 3HAYEHWUIO &;p,)- ECIN B mpouecce (hyHKLMOHMPOBAHNA 06bEKTa MW CUCTEMBI CO-
ontofaetcs ycnosue a()>a*, torga MOXHO 3anucatb 6e3pasmepHblii (HOPMMPOBaHHbLIN) NapameTp
a() B Buae

=g(t)-a* 1
=0 (1)
Ha npakTuke “3MeHeHMe 4aCcTHOro napameTpa OrpaHNYeHo OnpeseneHHbIM AMarnasoHoM U onpe-
[eN1IeHO BEPXHEN 1 HXKHeN rpaHuuamu: a,* < a(t) < a,* (puc. 1).
a,(t)- a*b|*

Ecnmay,, >a>a* 1048,> (1) =
a

onT

. ya,(t)-as
Ecmm ayy, < a < a.*, TO & ({) 2, ()
a

e !

onT

fia) &

l OKCIUTyaTallMOHHbIN TUana3oH
|
|
|
|
|
|
|
|
|

iy Aionm g ai

Puc. 1. Pactipenenenve 3Ha4eHHS @; (1) OTHOCUTEIBHO Wjonm
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Takvum 06pa3om, C NOMOLLIbIO BblpaxkeHus (1) HopmupyeTca napaveTp a;(t), a 6espasmepHas Hop-
MMUpPOBaHHas BennymnHa aj’(t) n3mMeHseTcs ¢ TedeHeM BpemeHu B amanasoHe: 1 > aj’(t) > 0. OTtcroga,
no Benn4ymHe aj’(t) CyadaT o cteneHu paboTocnocobHOCTM 06beKTa MO AaHHOMY napameTpy. Ans pe-
LUEHMS YaCTHbIX 3a4a4 npegnaratoTcs U Apyrve HOPMUPYHOLLME BblpaXKeHNUS NPUMEHUTENIbHO K KOH-
KPETHbIM C/lyyasm

a’'(t) = a;(t)/ ap nm a’(t) = ai(t)/ a, , ;
a,’(t) = a,(t)/a,max ;
a(t) = a;(t)/ Ma;;
aj(t) [ai(t).. a|-|—y] / aiTy,
[ &;, @jg , Aimax » &y » M@; - COOTBETCTBEHHO TeKYLLee, Hy/IeBOE, MaKCUMa/lbHOE, 33jaHHOe MO TeXHU-
yeckomy ycnosuto (TY) 3HaUeHns N MaTeMaTnyeckoe oxugaHue 1 -ro napameTpa.

B cnyuae HecobntogeHuns ycnosua a;(t)< a*, sHaueHve 6e3pasmepHOro (HOPMMPOBAHHOI0) HacT-
HOro napameTpa CTaHOBUTCH MeHbLLEe Hyns a;’(t)< 0. 3TO CBMAETENbCTBYET O BbIXOAE AAHHOrO0 napa-
MeTpa 3a [0MyCTUMOe 3HayeHue 1 TpebyeT nepexofa OT MHTErpasbHOM OLEHKM NIETHON FOAHOCTM K
4aCTHbIM METOAaM OLEHKW.

CnepoBaTtesibHO, HOPMMPOBaHKE MapaMeTPOB NO3BONSET MOMYYNUTb COBOKYMHOCTb 6e3pa3MepHbIX
BE/IMYMH, KOTOPbIE XapaKTepPU3yHT COCTOSAHNE 0ObEKTA.

TeM He MeHee KO/IMYECTBEHHO OAMHAKOBOE M3MEHEHME 3TUX BE/IMYMH HE ABMSETCA pPaBHO3HAY-
HbIM MO CTeNeHu BANAHUA Ha U3MEeHeHVe YPOBHA 6e30MmacHOCTM 1 paboTocnoco6HOCTN 06beKTa uC-
cnepoBaHus. MoaTomy Heo6xoAMMO AuddepeHUMpPoBaTb YaCcTHbIE NapaMeTpbl. ATOT NPOLECC OCyLLe-
CTBNSAETCS C MOMOLLBHO BECOBbLIX KO3DMMLMEHTOB, BENMNUYMHBI KOTOPbIX XapaKTepu3ytoT CyLLECTBEH-
HOCTb COOTBETCTBYHOLUMX NapameTpoB. [pun OLeHKe COCTOAHUA 06bEeKTa, KaXKAOMY M3 YaCTHbIX Napa-
METpOB ai, a,, &, CTaBAT B COOTBETCTBUE BECOBbIE KOAPMULIMEHTBI Ky, K,,...,K,, YA0BNETBOPAIOLLME
TEM WM VHbIM 3aflaHHbIM KPUTEPUSIM.

YunTtbiBas NPUHATbIE YCNIO0BUSA, MHTErPasibHbIV NokKasaTesib 1Mp NPUHMMAET cregyowmii Bug

lup = ’fatl(t)- k;-100 % , @)
1=
rge n - KOJMYeCTBO YaCTHbIX MapaMeTpoB, BXOAALMX B MHTerpa/ibHbliA nokasaTenb; a;(t) - vacT-
HbI MOKasaTesb, n3meHswmiica 0 < a; (1)< 1; K; - BECOBOM KOIMMULMEHT 3HAYMMOCTU HYaCTHOIO
rnokKasartess.
KoathuLMeHTbl 3HaYMMOCTU YCTaHaB/INBAKOTCA IMMNUPUYECKUM MyTEM HA OCHOBE OMbITa 3KC-
nayataumm paccMaTprBaemoro 06bekTa unm cuctTemsl. Mpu aTom HE06XOAMMO PYKOBOACTBOBATLCA
n

ycnosuem " k, = 1, a KOahULMEHT NPUHMMAET 3HaueHus k; > 0,03 npu ycnosun n < 10. 370 orpa-

1=
HUYeHVe HeO6X0AMMO A1 06ecrneyeHNs 3HaUMMOCTM YaCTHbIX MoKa3aTenem, UMEKLLMX HaMEHbLLYHO
MH(OPMATUBHOCTb, HO BXOAALLMX B UHTErPa/lbHbIN NOKa3aTeslb.

3HayeHMs YaCTHbIX MapamMeTpoB, UX BEPXHWE U HVDKHUE IKCM/yaTaUMOHHbIE IPaHuULbl, a Takxe
ONTUMaJIbHbIE 3HAYEHMS 1 BECOBbIE KOIPMULMEHTLI 0TOOpaXKeHbI B Tabn. 1.

OueHuB ypoBeHb 6e30MacHOCTU, HaeXHOCTH, paboTOCNOCOOHOCTM W T.M., COM/IACHO NPeL/I0XKeH-
HOW MeTOAVKe, HeOOX04MMO YCTaHOBUTb HOPMATUBHbIE 3HaUYeHUS. 10 NOyYeHHOMY 3HAUYEHMIO MOXX-
HO OyfeT cyanTb 06 ee OCTaBLUEMCS 3amnace 1 OTCNeXNBaTb TEHAEHUMN AaNbHENLLEro U3MEHEHMS CO-
CTOSIHUA UCCefyeMOro 06beKTa Un CUCTEMBI.

B 3aBMCMMOCTM OT YPOBHS, B KOTOPOM HaxOAUTCA OLEHEHHbIV MokasaTtens 1up, NpuHUMMaeTcs
[a/bHelillee pelleHne 06 MeponpuATUAX, HarpaB/ieHHbIX Ha Ja/lbHelillee BO3LENCTBME Ha OOBLEKT
HabntoeHns. BbISBNAKOTCA 0MacHOCTU, CTENeHW UX BIMSAHUSA, a TaKKe BbipabaTbiBatoTCA Mepbl U pe-
KOMEHZaLMM Mo UX YCTPaHEHWIO.

Kak npaBusio, ycTpaHWTb BCe CYLLECTBYIOLLME ONACHOCTN HEBO3MOXHO U 9KOHOMUYECKU He Bbl-
rogHo. B faHHOM cfiyyae BCTynaeT B CU/y MpaBu/io Bblibopa MpUOpUTETHLIX HanpasneHui [5]. Ha
NPaKTUKe O/MKeH ObITb HafeH 6anaHC MeXay CTOMMOCTBHO M MPaKTUYHOCTLI0 Pa3/INUHbIX PELLEHNUA.
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Hapsgy ¢ o4eBUAHbIMU NPEUMYLLECTBAMMN 00006LLEHHON OLEHKN COCTOAHMSI TEXHUYECKUX CUCTEM,
PacCMOTPEHHbIE MOAXOAb! K OnpeaeneHno 0606LLeHHOro napamMeTpa 061afaroT onpesenieHHbIMU He-
[OoCTaTKaMy, 3aTPYAHSAIOLWMMM UX MPaKTUYECKOE NCNO/b30BaHNE.

Tabnunua 1

1 2 3 i n
XapaKTepHblIi napameTp a; ay a2 A, a an
HwkHee npefenbHoe 3Ha- . *

* * a a *

deHie a;, * aiH a2H a3H nH
BepxHee npegensHoe 3Ha- .

a* * * 8
deHve a,, * 16 a2e ale* | Wit B

OnTtumanbHoe 3HayeHue
napamMeTpa a,; ;M

NprBeneHHOE 3Ha4yeHue ., , , , , ,
napaveTpa a;’ (1) ai’(t) | a2°(®)| a3'(h| a (O | an’(t)| £a’ (O<n

BecoBoii KOapMUMEHT K ki k2 k3 ki kn £ k=1

a]l HoM| a2HOM | a3HoM | aiH(3M 2anHoM

HeobxoamMmocTb BBeleHWS BECOBbLIX KOI(M(ULMEHTOB 415 yyeTa OnpefenstoLx HOpMMpoBaH-
HbIX YaCTHbIX MapameTPOB MPUBOLUT K CHUDKEHWUIO 0OBEKTUBHOCTU OOLLEHA OLeHKM YPOBHSA paboTo-
CMOCOBGHOCTN 06bEKTA, MOCKO/bKY peLleHne 3TOM 3ajaun 6a3upyeTcs Ha UCMOIb30BaHUM CTaTUCTUYe-
CKMX [aHHbIX 6e3 yyeTa TeEXHOIOrMYECKNX N IKCTyaTalMOHHbIX 0CO6EHHOCTEN KOHKPETHOIO 06bek-
Ta. O606LLEHHbIe ¥ HOPMUPOBAHHbIE YaCTHbIE NMapamMeTpbl ULLIEHbI (U3UYECKOTO CMbIC/A, YTO TaKXe
3aTPYLHSAET OLEHKY CYLLEeCTBEHHOCTM X BIMSIHWS HA COCTOSIHME 0ObeKTa.
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NHD®OPMALUMOHHAA NMOAAEPXKA CUCTEMbI CTPATEI MYECKOI'O
YTPABJIEHNA ABUAPEMOHTHbBLIM MNMPEANPUATUVEM

HFO.A. BOPUCOB, B.A. CO/IOBbEB

B cTaTbe 060cHOBaHa HE06X04MMOCTb 0CO60r0 NoaxoAa K pa3paboTke MHPOPMaLMOHHOW NOALEPXKKN YIpaE
aBMapPeMOHTHbIM MPeANPUATMEM B YCNIOBUAX PbIHOYHOW 3KOHOMUKK. ChopMyMpoBaHbl NPeAsIoXKeHNs Mo paspat
[BYX KOHTYPOB YrNpaB/ieHNs: ONepaTUBHOIO MU CTPaTermMyeckoro. PaccMOTpeHO B3aMMOAECTBINE 6/TOKOB KOHTYpa
TMYECKOro ynpasfieHns Npu NPUHATAN PELLIEHNS O peasn3aummn ynpasnsoLwmx Bo3aencTeumii. [laHa MeTo4onorus
OOTKM «CTpaTErMyYeCcKon MOAENN aBMAPEMOHTHOIO NPeANPUATUS» U NOMYyYeHWe CPeAHECPOYHOI0 NPOrHo3a e
NpegnNpUATUAS NPU peann3aunmn ynpasnsatoLwmx Bo3aeicTauid. MpusegeHbl NpuMepbl PYHKLUMOHUPOBAHNS KOHTY:
FMYECKOro ynpas/eHus.

Kntouesble criosa: PYKOBOACTBO NPeANPUATUS, KOHTYP, 6M10K, CTpaTermyeckas Mogeb.

B ycnoBusax pbIHOYHON 3KOHOMUKWU NPU HA/INUYMW KOHKYPEHLMW NPOMbILLEHHbIE NPeANpUATUS B
CUNY U3MEHEHUS PbIHOYHON KOHBIOHKTYpPbI U AENCTBUIA KOHKYPEHTOB NEePUOAMYECKM NonagatoT 1nMbo
B YCNOBWS, 61aronpuATCTBYOLME pa3BUTUIO BU3Heca, M0 B YCIOBUSA, MPeLCTaBNAOLME ONAaCHOCTb
AN busHeca. B nepBoM cnyyae pyKOBOACTBO NPEANPUATAA NPU HAIMUNW PE3EPBOB LOIHKHO MPUHATb
PELLEHME O BHECEHWNW U3MEHEHWIA B MPOM3BOACTBEHHDIN NPOLIECC W, €CNM HEOOXOAMMO, B CTPYKTYpY
NpeanpuATUSA, NO3BONAIOLLMX peasi3oBaTb HOBbIE PbIHOYHbLIE YCN0BMA. BO BTOPOM C/y4vae pyKoBO-
ACTBO NPeAnpuAaTUS NPUHUMAET Mepbl NO MapMpOBaHWIO HEraTUBHOMO BO3AENCTBUSA pbiHKa. 1 B nep-
BOM M BO BTOPOM C/ly4asX peLleHue JO/MKHO NPUHUMATLCA KakK MOXKHO 6bIcTpee. [Jaxke npaBu/bHOe, C
0rMo34aHveM MPUHATOE PeLLeHe MOXKET He JaTb 0XMAAemMoro sthhekTa.

PYKOBOZCTBO MPeAnpUATUS CMOXET NPUHMMATb MpaBu/ibHbIE U CBOEBPEMEHHbIE PELLEeHUS, ecnun
OyZeT NMEeTb TaK Ha3blBaeMyH MH(POPMAaLMOHHYIO MOAAEPXKKY, PELLatoLLyO ABe 3afauul.

CyTb MepBO 3aa4n - Bblgaya pPyKOBOACTBY B pexkume online faHHbIX O COCTOSAHMU PblHKa U CTa-
TyCe KOHKYPEHTOB 1 NPOrHO3e KX MNoBefeHNs Ha HEKOTOPOe BPeMs Brepés,.

CyTb BTOpOW 3agaun - 06ecneynTb PyKOBOACTBO MHCTPYMEHTaMU, NO3BONAKOLLMMMN CMIPOrHO3N-
poBaTb W3MEHEHWME MOoKa3aTeNen NpegnpusaTUA NPW PasINYHbIX M3MEHEHMSIX MPON3BOACTBEHHOMO
npouecca 1 CTPYKTYpbl NPeAnpuaTUa ¢ Tem, YTo6bl BbIGpaTb BapuaHT, HauNyyLWin NS BO3HUKLLNX
YCNOBMWIA.

MomMnmo 3TMX ABYX 3afad, Ha30BEM UX CTpaTernyecKnMm, MHPoOpPMaLMoHHasA NOAAePKKa LO/KHA
obecrneynTb peLleHne onepaTMBHOM 3agayun, T. €. AO/MKHA 06ecrneynTb faHHbIMK, MO3BONAOWMNMMY B
pexwvmMe online onpefenaTb OTK/IOHEHMS MPOW3BOACTBEHHOMO Mpouecca OT NPUHATOrO 3a HOpPMY U
BblpabatbiBaTb MEPONPUATUSA, IMKBUAVPYIOLLME 3TN OTKIOHeHUs [2].

YKPYMHEHHAs CXema CUCTEMbI YNpPaBieHUs NpeanpuaTvem, 06ecrnednBartoLLein peLleHre Bbllle-
NepeyncneHHbIX 3afa4 MHPOPMaLMOHHOW NOALEPXKKN, NpuBeaeHa Ha puc. 1.

KOHTYp onepaTuWBHOrO ynpas/neHus NpegHasHayveH ans obecneyveHns QyHKLMOHMPOBAHUA Npea-
NPUATAA B NIAHOBOM peXxmnmMe. PYHKLMOHMPOBaHNE KOHTYpa onepaTWBHOIO Ynpas/ieHus nogpobHo
onucaHo B pabore [3].

KOHTYp cTpaTerMyeckoro ynpasneHus ob6ecrieyvBaeT 3aliuUTy MNPeanpuAaTUA OT HeraTuMBHbIX
BHELUHWX BO3LENCTBUIA (YXYALUEHUS YCMNOBUA Ha PbIHKE, arpecCMBHOIO NOBeAEHUS KOHKYPEHTOB U
Ap.) ¥ Cnoco6CTBYET AasibHelWeMy pasBUTUIO NpeanpusTns. OCHOBOW 3TOr0 KOHTYpa YnpaBieHus
ABNAKOTCA KBAMPULMPOBAHHBIE U OMbITHbIE 3KCMEPTbI B 00/1aCTU PbIHKA, a TakXKe B 061acTV (PUHaH-
COBOr0, TEXHNYECKOTO, TEXHO/IOMMYECKOro 1 APYruX acrneKToB Ynpas/ieHus NpeanpuaTuem. Jkcnep-
Tbl B 06/12CTN PbIHKA BHUMATE/bHO CNEAAT 332 TeM CErMEHTOM PbIHKA, B KOTOPOM paboTaeT npeanpu-
ATNE, aHAIN3NPYIOT NOBEAEHNE UMEHOLLMXCS U NOTEHLMaNbHbIX NOTPEOUTENEN NPOAYKLMN Npesnpu-
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ATUA U NONUTUKY KOHKYPEHTOB U, UCMONb3YS COOPaHHY MH(OPMaLMIO, C MOMOLLLH MOAENMPOBaHNS
NPOrHO3UPYIOT M3MEHEHUE CUTYyaLMn Ha pPbiHKE Ha HEKOTOpOoe BpeMs Briepéd. B AByX cnydyasx Bcs
MHOPMaLMS O COCTOSHUM PbIHKA W MPOrHO3e M3MeHeHWs nepefaéTcs B 6/10K BbIpaboTKM ynpaBnsto-
LLMX BO3AEACTBUINA.

Puc. 1. YKpynHEHHaa cxema CUCTEMbI YNpaBieHUs

MepBbIin cnyyai, Korga COCTOSiHME pPbiHKa M NPOrHO3 BecbMa 61aronpuaTHbI 4Na fafibHenLero
pasBUTUA NpesnpuaTus. BTopoit cnyyaid, HAO60POT, KOra COCTOSiHWE PbIHKA U NMPOrHO3 CBUAETENbCT-
BYIOT O BO3MOXXHOM YMEHbLLEHWNW CNPOCa Ha MPOAYKLMIO NPEANPUATUSA, YTO MOXKET CKasaTbCs Hebna-
ronpuATHO Ha LeATeNnbHOCTU npeanpuaTtus [1]. SkcnepTsbl B 06/71aCTV PbIHKA, & TaKXe B 0651acTn ¢u-
HaHCOBOr0, TEXHUYECKOro, TEXHOMIOrMYECKOro 1 ApYyrux acrnekToB yrpasieHUs npeanpuaTmeM BHU-
MaTe/IbHO CNneadAT 3a NPUMEHAEMbIMW Ha POACTBEHHbLIX MPEANPUATUAX TEXHONOTMAMU U MeTodamMu
ynpaB/ieHns, a TaKXe 3a HOBUHKaMU HayKW U TeXHUKKW. B Tex cnyyvaax, Korga, no MHEHUIO 3KCMNepToB,
Mofly4yeHHas MH(opMaLmnsa MOXeT CrnocobCTBOBaTL COBEPLLEHCTBOBAHMIO MPOU3BOACTBA, BCA UHGOP-
mauus nepefaétcs B 610K BbIpabOTKM YNpaBAsoLWLmMX BO3LENCTBUIA. DKCMEPTbI, KypuUpyroLwwme aToT
610K, NOAPOOHO aHaNN3NPYIOT MH(OPMALMIO 1 BblipabaTbiBatOT HECKO/IbKO BAPUAHTOB MO M3MEHEHWIO
CTPYKTYpPbI U/ NPON3BOACTBEHHOMO MpoLecca, KOTopble, N0 UX MHEHUIO, MOTYT MPUBECTU K MOJY-
YEHMIO OXMAAEMOro apdekTa. Bce BapuaHTbl «NPOUTPbIBAKOTCA» Ha «CTpaTErnyeckor Mogenun npes-
npuatua (CMIM)», koTopas NO3BOMIAET NOMYYUTL /1 KaKAOro BapuaHTa NMpPorHo3 rnoBefeHus npes-
NpUATUA U U3MEHEHUA MnoKasaTteneil atheKTMBHOCTU. B npouecce pacuéra 19 KaX4oro BapuaHTa
OnpeaenatoTca HeobXoAMMble 419 ero peasn3aunm pecypebl: (PMHaHCOBbLIE, Ka4pOoBble, TeppuToprasb-
Hble, MPOWM3BOACTBEHHbIE U Apyrue. Takum o6pasoM, martepuas NoAroTasB/MBAETCA A/ NPUHATUSA
JTNP oKoHYaTeNIbHOro BapuaHTa BO3AeNCTBUA. MpuHATLIA JITTP BapuaHT CTaHOBUTCSA OCHOBOW ANs CO-
CTaB/IeHNs OGU3HEC-NIaHa, pPean3yHOLLEro U3MEHEHNSA B CTPYKTYpe NpeanpusaTus U/vnm nponssoacT-
BEHHOro npouecca. «Ctparermyeckas Mogesnb NPeanpusTUs» OTNYaeTCA OT «OmnepaTMBHON MOAENU
NpeanpuaTUs», Npexae Bcero, rny6uHoi nporHosa. OMIT NporHo3mpyeT nosefeHve NPOU3BOACTBA Ha
nepuoa 4AUTeNbHOCTM NPOU3BOACTBEHHONO LMKa npoayKumn, a CMIT cocTtaBnseT NporHo3s npeanpu-
ATUA Ha HECKONbKO neT. OCHOBHbIe 610k OMIT B MOAepHU3MPOBAHHOM Bue BXOAAT B cocTas CMIT.
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Kak 1 B [3], B KauecTBe aBMapeMOHTHOIO NPeANPUATUSA, NPUMEHUTENBHO K KOTOPOMY OyAeT pac-
CMOTPEH KOHTYp CTpaTernyeckoro ynpas/eHWs, NPUMeM YMpPOLLEeHHbIA BapuaHT aBUapeMOHTHOrO
npegnpuatng OAO «CIAPK», peMOHTMPYIOLLEro BepTONEThI ceMelcTB Mu-8 1 Ka-32, a Takke nx
arperarbl C MEHbLUNM MEXXPEMOHTHBIM PECYPCOM.

BepTONéTHbIV PbIHOK aBMaLMOHHbLIX YCIYT COCTOMT U3 [BYX YacTeld. [NepBas yacTb 3TO YCNyru,
KOTOpbIE BbIMO/HATCA BEPTONETAMM, B MHTepecax MoTpebuTenei (UL 1 opraHu3auui), He BXOAs-
WMMKN B CTPYKTYPY IPaXKLaHCKOM aBmaLmmn. 3Ta YacTb PblHKA CErMEHTUPYETCH Ha: NepeBO3KM nacca-
XXVPOB 1 IPy30B N Ha BbIMOJIHEHME aBUaLMOHHBIX paboT. B cuny paaa npuynH BepToNETaMm NepeBso-
3ATCA TaK HasblBaeMble CNy)XebHble naccaxupbl. Hanpymep, BaxToBble 6purafbl, 06CNyXMBaKOLLME
He(hTe00bIBaIOWME B MOPe MAaTopMbl, MEAULMHCKUIA NepcoHan B TPYAHOAOCTYMHON MECTHOCTH,
CMeumanmncTbl U rpy3bl MpyY OCBOEHWM MOJMAPHBLIX N aHTAPKTUYECKMX CTAHLUMIA. 3TO [a/IeKO He NOJHbIN
repeyeHb YCyr 3TOr0 CErMeHTa pbiHKa.

[MepeyeHb yCnyr B CErMeHTe «aBuaLyoHHbIe paboTbl» MHOroo6paseH, BOT TO/IbKO HEKOTOpbIE:

* KOHTPO/b C BO3JyXa COCTOSAHWA He(pTENMPOBOLOB M ra3onpoBOA0B, [OCTaBKa PEMOHTHbIX 6pu-
raf, Ha MecTo aBapuwii;

* MOHTaXHble CTPOUTE/IbHbIE PabOThl: YCTAaHOBKA (PParMeHTOB BbICOTHbLIX COOPYXXEHUIN, MOHTaX
1 LEMOHTAX CTPOUTENbHbIX KOHCTPYKLUWIA Y TEXHOMOMMYECKOro 060py0BaHNA B CTECHEHHbIX YC/10-
BUAX U LpYTWeE;

* pas/IMYHOro BUAA CbEMKU: ()OTO, rPaBUTOMETPUYECKAS, aKYCTUYECKAA U APYTUE;

* TO0XapHOe NaTpy/MpoBaHue;

* TYyLIEHWe NoXapos;

* YCTaHOBKa OMOp IMHWUIA 3N1eKTpornepesay 1 packaTka NnpoBOLOB.

BTopas yacTb pblHKa aBMALMOHHBIX YCMYTr - OKasaHWe YCnyr opraHusauusam, Bragensuam Wnm
apeHgaTopam BepTONETOB, OKa3blBalOLLMM B CBOH O4epeflb aBMaLMOHHbIE YC/Yr B MEepBOM 4acTu
PbIHKa. B 3TOI YacTu pbiHKa MOXHO BbILE/IUTb TPU CErMeHTa:

* TexXHWYecKoe 006C/y>KMBaHVeE BEPTO/ETOB - ONepaTVBHOE N NEPUOANYECKOe 06CTY>KNBaHME
(BbIMOMIHEHME perfiaMeHTHbIX paboT) 1 obecrneyeHne 3TMX paboT He06XoAMMbIM 060PYA0BaHMEM, 3a-
MacHbIMW YaCTAMU N PaCXOAHbIMU MaTepuanamu,

* KanuTasibHO-BOCCTAHOBUTE/bHBIV PEMOHT U PEMOHT aBapUiiHbIX BEPTONETOB, a TakXKe PEMOHT
arperartos, CHATLIX C BepTO/IETa B NMepuoz aKCryatauuu;

* MOArOTOBKa, MEPEnoAroToBKa 1 MOBbILLEHVE KBAIM(UKALMN NETHOTO Y TEXHUYECKOrO COCTa-
Ba, 3KCM/yaTMPYHOLLErO BEPTONETHI.

B KaX[0M W3 CErMeHTOB PblHKa aBMALMOHHBIX YCNYr AENCTBYIOT HECKONbKO KOHKYPUPYHOLLMX
MeXay COO0I opraHu3aLuii, OT/IMYaKOLWLMXCA ApYr OT Apyra, MHOrAa O4eHb 3HauuTeNbHO. Kaxablii
CerMeHT pblHKa (hopMupyeT TpeboBaHMA K opraHusaumam, pabotarowmum B 3TOM cermeHTe. [ns oc-
BOEHWSA HEKOTOPbIX CErMEHTOB TPebYHOTCA B0/bLUNE KaNUTAIOB/IOXKEHNS, HANPMMEp, MOKYMKa BepTO-
NETOB ANA 06CNYXMBaHWSA KPYMHON HedhTe00bIBatOLLEel KOMNaHUW. 19 Apyrux - 0CBOEHHbIE COBpe-
MEeHHbIe NH(OPMaLVOHHbIE TEXHOMOMMM 1 OMNbITHLIN KBaAU(ULMPOBaHHBIV NepcoHas, Hanpuvep, Ans
06yYeHns NETHOrO N TEXHUYECKOr0 cocTaBa. MpaKTMKa NMoKasbIBaeT, YTO MPaKTUYECKUN BCE OpraHu3a-
LMK, XenaroLme paboTaTtb Ha PbIHKE aBUALMOHHBIX YCNYT, HAX0AAT cebe MecTo.

B KOHTYp CTpaTernyeckoro ynpas/ieHUs paccMaTpyBaemMoro aBMapeMOHTHOIO NPeANpPUATUS BXO-
[AT ABa 6/10Ka, KOTOpble SBNAKOTCA «BO3MYTUTENSMU» MPOU3BOACTBEHHON XXU3HW aBuanpeanpuaTus
(puc. 1).

Bnok aHanm3a CoCTOSAHUA U NEPCNeKTUB PbIHKA aBNaLNOHHBIX yCayr

Anpom 3Toro 6/10Ka ABNAETCA Trpynna KBaIMULMPOBAHHBIX, PAa3HOMIAHOBbIX 3KCMNepTOB-
aHanMTUKOB. MepBas 3agaya 3Tol rpynnbl - co3faTb 6aHK AaHHbIX (CBOEOOPa3HbIN MHHOPMALNOHHBII
MOPTPET) [ANA KaKA0ro CerMeHTa pbliHKa aBMAaLMOHHBLIX YCIYr Kak B Poccuu, Tak 1 B 3apy6exkHbIX
CTpaHax. B 6aHKe JO/MKHbI ObITh CBEAEHUA KaK 00 opraHm3auuax NoTpebuTensx aBuaunoHHbIX YCayr,
TakK 1 06 opraHM3aumax MocTasLLMKaxX aBMaLMOHHbIX YCyr (KOHKYpeHTax), C OonucaHuem KomyecT-
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BEHHbIX 1 KQYeCTBEHHbIX XapaKTepPUCTUK YCyT U X 06bEMOB. BTopas 3agaya - cnefutb v NPorHo3u-
poBaTb M3MEHeHMe COCTOSHUA CErMEHTOB PblHKa aBMALMOHHbLIX YCnyr. PelleHne atux [ByX 3ajady
[O/HKHO MO03BO/IUTL 3KCMepTaM OnpeaeninTb MOMEHT, KOrfa npeanpusaTvie CMOXeT HavaTb paboTy B
onpesenéHHOM CEerMeHTe pblHKa UM pacLumMpuTb B HEM CBOE npucyTcTare. O NosBMUBLLENCH BO3MOX-
HOCTM coo6LyaeTcs B 6/10K BbIpabOTKM yNpaBAsoLwmx Bo3aencTeuii. CoobLyeHre B 610K BblipaboTKM
yNpasAoLWmX BO3AeNCTBUIA BbIJAETCA TakXkKe B C/lyyae, KOrga, no MHEHUKO 3KCMepTOB-aHaIMTUKOB,
BO3HMKAaET OMacHOCTb YXYALLEHUA MONOXEHUS NPeLNPUATUA B KAKOM-IMO0 CerMeHTe pbiHKa aBuaum-
OHHbIX YCNYT.

Bnok aHanm3a HOBbIX TEXHONOrWiA MPOU3BOLACTBA U yNpas/eHus

FAnpom aToro 6/10ka TaKkxKe ABNAETCA rpynna onbITHbIX U KBAIM(ULMPOBaHHBIX B COOTBETCTBYHO-
LMX 06NaCTAX HAYKM M TEXHUKM 3KCNepTOB-CMeLnasMcToB. JTa rpynna peLlaeT e crefytolme 3a-
faun. MepBasa 3agaya - 3HAKOMUTLCA C MPOrPeCcCUBHLIMU TEXHOMOTUAMMW NEPEAOBbIX MPEANPUATUIA 1
CNeauThb 3a HOBMHKaMU HayKu 1 TeXHUKWU. BTopas 3agaya - aHaM3MpoBaTh UCNo/b3yeMble Ha Mnpea-
NPUATAN TEXHOJIOMMYECKNE MPOLLECChI U CUCTEMbI YNPaBIEHNSA Y HAXOAUTL BO3MOXXHOCTb X 3aMeHbI
Ha HoBble, 60n1ee NporpeccrBHble. O MOSBMBLLENCA BO3MOXHOCTMW 3KCNePTbl COO6LLA0T B 6/10K BbIpa-
O0TKM YyNpaBnsoLMX BO3AENCTBIA.

BNoK BbIpaboTKM YNpaBAsitoOLLMX BO3LEVC T BUIA

3agaya 6/10Ka - NofobpaTb (ONpeAennTb) HaUNy UL BapuaHT YNpasastoLmX BO3AENCTBUN, pea-
N3aums KOTOPOro Mo3BOMIMT 3a CYET COBEPLUEHCTBOBaHMA MoKasaTenel NPOAYKUUM NPesnpusTus
MOBbICUTb 3(PMEKTUBHOCTbL MPON3BOLACTBA W Y/YULLIUTL €r0 MOMOXEHME HA PbIHKE aBUALMOHHbIX YC-
nyr. He KOHKpeTM3npys, yrnpasnstoLme BO3AENCTBMS MOXKHO 00beAVHUTL B FPYMMbI:

* TEeXHO/I0rMYecKoe COBEpLLEHCTBOBaHWE MpoLecca peMOHTa BbIMyCKaeMow MpoLyKLMK - 3aMe-
Ha HEeKOTOPbIX TEXHOMIOMMYECKMX MPOLLECCOB Ha 60/1ee COBEPLUEHHbIE U/ BBEAEHUE HOBbIX TEXHO-
NOTNYECKMX NPOLLECCOB;

* OpraHu3auus BbiMycKa HOBOW A/t NPeaNpUATUS NPOAYKUMN;

* MOJEepHU3aLMa CTeHA0BOro U MHOIO0 060pPYLOBaHWSA, WUCMOJb3YEMOro B NPOW3BOACTBEHHOM
npoLecce NpesnpuaTus;

* COBEepLUEHCTBOBaHME [eATeIbHOCTM OpraHn3aLoHHON CTPYKTYPbI NPeLnpUaTus;

* COBepLUEHCTBOBaHME paboTbl 0becrnevmBatonX CAYXXO M NoApasfeneHuid: matepuasbHo-
TEXHWYECKOro CHabXeHUs, MapKeTUHIa 1 apyrux.

"pynna 3aKcnepToB, U3y4nB BCE 0OCTOATENLCTBA COXMBLLECSA HAa PbIHKE CUTYaLWUN U OPUEHTU-
PYySACb Ha peasibHble BO3MOXHOCTU MPeAnpusaTys, paspabaTbiBaeT HECKO/IbKO BapUaHTOB YNpaB/isito-
LMX BO3AENCTBUIA. KaXKabI BApUAHT «MPOUTPBIBAETCA» Ha «CTPATErMYECKONn MOAeNy NpesnpuaTus».
Llenb - nonyyuntb CPesHECPOYUHbIA UK LONTOCPOYHBIA MPOrHO3 AeATeNbHOCTU npefnpuatus. Mpu
MPOrHO3MPOBaHNN BbLISCHAETCA: Kakoe (UHaHCOBOe ob6ecrneyeHne noTpebyeTcs, LOCTATOYHO /U
VMEIOLLMXCA Ha NPesnpuaTUM KafpoB, BO3MOXHA N peannsaumsa aToro BapraHTa ynpasnstoLLmMx BO3-
[ENCTBUIA HA UMEOLLMXCA NIOLLAAAX, KaKOe NOMoXeHWe B COOTBETCTBYHOLLEM CErMeHTe pbiHKa OyaeTt
3aHMMaTb NpeanpusTre U MHoroe apyroe. FonyyeHHble pesynbTatel nepegatotcs JIMP ans Bolibopa
OKOHYaTe/IbHOr0 BapuaHTa 1 NPUHATUS peLleHuns.

«CTparermyeckas Mogenb npeanpuatus» QopMupyeTcs Ha 6a3e «OMepaTUBHON Mogenn npea-
NPUATASA», MOAEPHU3NPOBAHHOW AN15 YYéTa paccmMaTpuMBaeMOro BapuaHTa Ynpas/stowmx BO3LeNCT-
BUIA. MoJepHun3aLUms 3aK/I04aeTCs B 3aMeHe TEXHOMIOMMYECKMX LiernoYeK 1 3/IEMEHTOB «CTapbIX» TeX-
HO/IOT WA Ha TEXHOMOTUYECKME LIEMOYKMN 1 3NEMEHTbI «HOBbLIX» TEXHOMOMMIA. ECnn ynpaBnstoLme Bo3-
AENCTBMA NpeLyCcMaTpmBatoT BbIMYCK HOBOW ANS NPeanpusTua NpoayKuum, To hopMmpyeTcst onepa-
TUBHAA MOJEeNb [/1 HOBOW NPOAYKLMMW, Y OHA HapaBHE C MOAENAMU BbIMyCKaeMoln NPOAYKLUMM y4acT-
ByeT B (DOPMMPOBaHUM «OMNepaTUBHOWM MOZEN NPeANPUATUNY.

C nomoLLbl0 «OnepaTMBHO MOAENN MPeAnpusaTUsS» HOPMMPYeTCS FOA0BOI NMOPTPeT Mpeanpu-
ATUSA - ONPeLensatTCA pe3y/bTaTbl PpaboTbl NPeANnpUATUSA 3a rof, a MMeHHO, BbIMyCK MPOAYKLMK Mo
BCEM NO3MLMAM, Ce6eCTOMMOCTb MPOLYKLMW, LieHa NPOLYKLUM M0 BCEM NO3MLUAM, NPUbbLIb, HOpMa



WHchopMaumoHHas nogaep>kka cMCTeMbl CTPaTEeryeckoro yrpasneHus . . . 81

npubbINK, KPeauTbl, MaTepuaibHO-TEXHUYECKOe 06ecreyeHmne, YncieHHoCTbL pabounx, TP 1 annapa-
Ta ynpaeneHus U Apyrvie Heobxo4umble 471 MPOrHo3a nokasartenwn. Mpu onpegeneHnn Bbinycka u
LIeHbI MPOAYKLIMW YUUTBIBAETCA MPOrHO3 COCTOAHUA PbIHKA aBMaLMOHHbIX YCYT, COCTaB/EHHbIN Ccre-
LpanmucTamm 610Ka aHanmnsa pbiHKa.

HeckonbKo npumepoB PYyHKLUMOHMPOBAHWSA KOHTYpa cTpaternyeckoro ynpasneHns OAO «CIMAPK».

1. Mocne npeobpasoBaHus rocygapcteeHHoro AP3 Ne 21 8 OAO «CIMAPK» nossuiach BO3MOX-
HOCTb BbIXO4a Ha PbIHOK aBMaLMOHHBIX YCNYr Kak B Poccuu, Tak 1 3a pybexxom. AHann3 cermeHTa
PbIHKa aBMaLMOHHBIX YCYT - NPojeccuoHanbHaa NOAroTOBKa, MOALEPXKaHNe 1 MOBbILLIEHWE KBa/IU-
(hrKaumm 1 NepenoAroToBka NUIOTOB BEPTONETOB ceMeiicTBa Mu-8 - nokasan oTcyTCTBUE U NOTPEL-
HOCTW B HOBbIX 06pa30BaTe/IbHbIX TEXHOMOIMAX, OPUEHTUPOBAHHbLIX Ha UCMO/Ib30BaHWE COBPEMEHHOWA
BbIYMCNIUTENBHOM TEXHUKMN Kak B Poccum, Tak v 3a pyGeXxoM. Bblio MPUHATO peLleHve 0 co3faHuu
COBPEMEHHOro Y4ebHoro ueHtpa Ha Tepputopun OAO «CITAPK». Pa3melleHe Y4ebHOro LieHTpa Ha
TEppUTOPMM aBUAPEMOHTHOIO NPeANpUATAA faBasio 60/bLUNE MpemmylLLecTBa. [penojasarteny yye6-
HOrO LieHTpa MOr/M NPOBOANTL 3aHATUA B LieXax M UCMO0Mb30BaTb HATYPHbIE Y3/bl U arperatbl Kak B
CO6paHHOM COCTOSIHMK, TaK U B pasobpaHHOM BMAE, B KayecTBe y4ebHbIX nocobuin. Hannume nétHo-
MCNbITATE/IbHOrO MOApPAa3AeeHNa Mo3BOAN0, MPU HEOOXOAMMOCTU, OPraHn30BaTb YYebHbIE MONMETHI.
Bbifia o6pasoBaHa rpynna COOTBETCTBYHOLUMX CMELNAINCTOB 415 paspaboTKM M MOCNeLYHOLLEro BHe-
APeHns NPoMecCcMOHaNIbHO OPUEHTMPOBAHHBLIX 00pa3oBaTe/IbHbIX TEXHONOIMA. CneunanmcTamy 3Tou
rpynnbl 6bin pa3paboTaHbl KOMMbIOTEPHbIE 00yyYatoLLme NPorpamMmmMbl, KOMMbIOTEPHbIE AUCIIENHbIE
TpeHaXxXEépbl NPaKTUYECKW NS BCeX MOAW(UKaL i cemeiicTBa Mu-8 (Mu-8T, Mn-8MTB, Mu-8AMT).
IMoOMMMO 3TOro COBMECTHO C (PUPMOIA - pa3paboTYMKOM NPOrpaMMHOro o6ecneyeHmns Obin N3roToBMEH
1 BBEAEH B 3KCM/yaTaLlmio Nepsblil B MUPe KOMIEKCHbIN TpeHaxép BepTonéTa Mu-8MTB ¢ coBspe-
MEHHOW CUCTEMOW BM3yanm3aumun. Bbiin pelleHbl BOMPOCh! PUHAHCUPOBAHUA U OMNpefeneHbl CPOKU
OKYMaeMOoCTW CPeACTB, 3aTPa4yeHHbIX Ha Co3faHne YuebHoro LeHTpa. MpoekT 6bin peasn3oBaH 1 OKa-
3a/1cq ycnewHbiM. K HacTosLemMy BpeMeHu B YUYeOHOM LieHTpe NpoLUiv MOArOTOBKY W MOBbILLEHWE
kBanndukauum 6onee 3000 NUIOTOB M TEXHWUKOB, M3 HUX 6onee 250 13 3apy6exHbIX cTpaH. MyTém
nepefayvn paspaboTaHHbIX KOMMbIOTEPHbIX NPOrpaMM B y4ebHble NoLpa3feneHNs HEKOTOPbIX POCCUin-
CKMX aBMaKOMMNaHWn N3yyeHne TEOPETUYECKOrO MaTeprana KypcoB MOBbILLEHUS KBAIMPUKALUN MK-
NOTOB NEePEeHECEHO Ha TEPPUTOPUIO aBUaKOMMaHWIA.

2. B 101 e nepuog npegnpusatme OAO «CIMAPK» cTano BbIXoaUTb Ha 3apy6eXXHbI PbIHOK TeX-
HWYECKOro 06CNMyXMBaHWUA U peMOHTa BepTONETOB ceMelicTBa Mu-8, npuHagnexatimx 3apyoexkHbIM
aBMakoMMaHWAM B pas3HbIX CTpaHax Mupa. CHavana Bble3fHble bpuragsl no mepe noTpe6HOCTM Bbl-
MOSHANN PernaMeHTHble PaboTbl, MUCMOb3YS MPUBO3UMOE C CO60I 060pyoBaHNE. BepTonéThl, Bbipa-
boTaBLUME MEXPEMOHTHbIA pecypc, 4OCTaBNANMCL B POCCUIO M PEMOHTMPOBA/ICL Ha TEppUTOpUn
OAO «CIMAPK». IMporHo3 aTmx CermMeHTOB pblHKA MOKasa/ YCTOMUMBOE YBENMYEeHMe MOKynaeMbiX
3apy6eXKHbIMM aBMaKOMMNaHWAMW BEPTONETOB cemeicTBa Mu-8 M HEOOXOLMMOCTb NPELIoKeHUs Ha
PbIHKE HOBbIX BUOB OpraHv3aumny TeEXHNYECKOro 06CnyXmnsaHna 1 peMoHTa. Takue Bl 6b1in pas-
paboTtaHbl cneumanuctamm OAO «CIMAPK» v npef/ioxkeHbl 3apy6exxHbIM aBuakomnaHuam. [ns pas-
HOr0 KO/IMYeCTBa BEPTONETOB B aBMAKOMMaHNM U PasHbIX YC/IOBUIA MX UCMOMb30BaHMA Oblnn Npessio-
XeHbl 4 ypoBHSA CepBUCHBIX LIEHTPOB. [NepBblil ypoBeHb NpeLyCcMaTpuBan oOpraHu3aLmio TeEXHUYECKO-
ro 006CNYXMBAHWS Ha TEPPUTOPUM aBMAKOMMAHWW U KanuTalbHbIA PeMOHT Ha Tepputopun OAO
«CMAPK» B Poccuun. UeTBEPTbIA YpOBeHb MpefycMaTprBasl OpraHn3aumio TEXHUYECKOro 06CNyXu-
BaHUA N KanuTa/lbHOro PeMOHTA BEPTONIETOB Ha TEPPUTOPUM aBMakomnaHuu. BTopoi u Tpetuid ypo-
BeHb OblfIM NPOMEXYTOUHbIMU BapuaHTamu: NnaaHep 1 4acTb arperaTos npeanonaraiocb PEMOHTUPO-
BaTb B CepBMCHOM LIEHTPE Ha TEPPUTOPUM aBMaKOMMaHUK, APYTYHO 4acTb - B Poccun Ha TeppuTopumn
OAO «CMAPK». PaboTa Cc pyKOBOACTBOM OfHOWM 13 aBMakOMMaHWiA, NoKa3 BbIrOLHOCTU Npesioxe-
Huin no3sonun OAO «CMAPK» 3aKMOUNTL KOHTPAKT Ha CO34aHue Ha TepPUTOPUKU aBUaKoMMaHUM
CepBMUCHOTrO LieHTpa 3 YPOBHSA C NOCNefyoWmnM npespatleHneM B CepBUCHbIA LEHTP 4 ypoBHSA. [ns
BbIMO/IHEHNSA KOHTPaKTa 6bln1 pa3paboTaH 6u3Hec-nnaH, onpegeneHbl Pecypcbl, HEO6X0ANMbIe 41 ero
BbIMO/IHEHWSA, 1 COCTaB/IEHa OnepaTUBHasA MOZe/b KOHTPaKTa. C NomoLLbio MOAenpoBaHus 6blia on-
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pefiefieHa BO3MOXHOCTb BbIMO/IHEHNA KOHTPakTa COBMECTHO C OCHOBHOW [feaTenibHOCTbi0 OAO
«CIMAPK» Ha MMeILLMXCA NPOM3BOACTBEHHbIX M/OWAAAX M NOTPEOHOCTb B LOMONHUTE/NbHBIX Crie-
umanuctax. JmcneTunpoBaHme NPOM3BOACTBA BEIOCh C NMOMOLLH0 HOBOW ONepaTUBHOW MOLENN npes-
NpUATUSA, CHOPMUPOBAHHON C YY4ETOM OMNepaTUBHOM MOLENN KOHTpakTa. MoMumo CepBMUCHOTO LieHTpa
aBMakoMMaHna 3akasana Co3faHue Y4YebGHOro LeHTpa C MCMosib3oBaHueM paspabotaHHoro B OAO
«CIMAPK>» MeTo4M4eckoro n nporpaMMHOro obecrieyeHmst y4ebHoro npowecca. B KoHTpakTe npeay-
cMaTpuBasiach MOLroTOBKa npenojasartesieil 419 YUebHOro LeHTpa 1 crneuuannctos 41 CepBUCHOro
LeHTpa B YuebHom LeHTpe OAO «CIAPK». K HacTofLLEMY BpeMeHN KOHTPaKT BbiMnosiHeH, Cepsuc-
HbIA 1 Y4YebHbIl LeHTPbI YCnewHo paboTatoT. Cneynanuctbl N0 MapKeTUHry BegyT paboTy no 3a-
KMOYEHMIO HOBbIX KOHTPAKTOB.

3. CneupanncTtbl 6/10Ka aHa/IM3a HOBbIX TEXHOJIOMMIA BbISACHUN, YTO NOSBU/IUCL HOBbIE IAKOKpa-
COYHbIE MOKPbLITUA U HOBble TEXHOIOTMWN X HaHECEHUSA. 3TN MOKPbLITUA MO CPaBHEHWIO C TAKOKPacoy-
HbIMW MOKPbLITUAMU, NPUMEHAEMbIMU NPU NOKpacke BepTonéTos nocne pemoHTa B OAO «CIMAPK»,
obnaganu nyywMmn CBOMCTBaMM MO LONTOBEYHOCTU, U3HOCOYCTONYMBOCTUN 1 BHELLHEMY Buay. [pu-
MEHeHWe HOBbIX TEXHO/OrMI MOKPACKM NO3BONSAN0 HAAETHCSA Ha MOBbILLEHWE LieHbl PEMOHTA BEpPTO/E-
Ta 1 MONyYeHUe HOBbIX 3aKa3oB. [1pMMepHO B TO Xe Bpems CrneLmannuctbl 6/10Ka aHaimsa pbiHKa co-
06LLMIN O MOXKENMAHUW 3aKa34YMKOB Y/y4YLUWUTb KAYECTBO /IAaKOKPACOYHOIO MOKPbLITUS PEMOHTUPYEMbIX
B OAO «CIAPK» Beptonétos. Cneumnanuctamm OAO «CIAPK» 6binn BbIMONHEHbI TEXHOMOMMYe-
CKve npopaboTKy NO 3aMeHe CTapoil TEXHOMOTMM NOKPACKN Ha HOBYHO TEXHO/OMMI0. BbINo BbISICHEHO,
4TO A1 MOKPACKW MO HOBOW TEXHONMOTMMWN HYXXHbI: ApYrne MapKy IakOKPacOUHbIX MOKPbITUIA, HOBOE
KpackopacnblistoLLee 060pyaoBaHue, CreLuaibHO NOArOTOB/IEHHBIV aHrap ¢ cuctemamu 06ecrblnu-
BaHWA, BEHTUNAUMM U CYLWKK. Mo TexHomornyecknm npopaboTkam Oblia COCTaB/IeHa CMeTa Ha Bbl-
MONIHEHWNE BCEX MOArOTOBUTE/NbHBLIX PaboT, B TOM YMC/e Ha NMOCTPOWKY HOBOrO aHrapa /19 OKOHYa-
TeNbHOM MOKPacKW BepTONETOB N0 HOBOW TEXHONOTMW. I3MeHeHNs B «OnepaTuBHYIO MOZe/b BEPTO-
NéTa» BHOCU/INCh B BEPTONETbI BCEX MOAUMDUKALMIA N KOMIMIEKTALUIA 1 3aK/0Ya/IUCH B 3aMeHe TEXHO-
NOTNYECKMX LiernoyeK NOKPacku Mo CTapoii TEXHONOMMU Ha TEXHONIOMMYECKMe LiernoyKy NOKpacky no
HOBOW TexHonoruw. Mo npoueaypam, OMUCaHHbIM Bbllle, (DOPMUPOBAINCH «OrMepaTMBHas MOJe/b
NPeanpuaATUA» N «CTpaTernyeckas Mofenb npeanpuatTusa». CpegHecpoyHoOe NMPoOrHo3MpoBaHue [es-
TeNbHOCTY C NOMOLLbIO «CTPATErMyYecKom Mogeny NpesnpusTns» no3soanI0 CoCTaBuUTb rpagmnk no-
TpebHOro PrHaHCMpPOBaHWA 1 OMpesenTb BPeMs OKynaeMoCTu 3aTpar. MpoeKkT MoAepHu3auuy npo-
Liecca MoKpacky BepTONETOB Obl1 YCMELWHO ocyLuecTsnéH. Brniocneactsmum Ha 6aze OAO «CIMAPK»
Oblna NpoBefeHa MeXxxayHapoaHas KOH(PEPEHLMS M0 HOBbIM TEXHO/IOMUAM NTaKOKPACOUHbIX MOKPLITUIA.

3aKnto4eHmne

YcnewHoe CTpaTernyeckoe ynpaseHre COBPEMEHHbIM aBUaPEMOHTHbLIM NPeANpPUATAEM AO/MKHO
MMETb MH(OPMALOHHYHO NOAAEPXKKY, BK/IHOUAIOLLYHO: 6aHK AaHHbIX HOBbIX TEXHONOMMIA, MPOrHO3 pas-
BUTMS PbIHKA aBUALMOHHBIX YCNYT, CPeAHECPOYHOE MPOrHO3MPOBaHME AeATENLHOCTM NPEANPUATHS.
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INFORMATION SUPPORT OF STRATEGIC MANAGEMENT
SYSTEM AT THE AIRCRAFT OVERHAUL COMPANY

Borisov J.A., Solovjev B.A.

The article explains why an information support of an aircraft overhaul company management needs a specia
proach in a market economy. It suggests the development of operational and strategic management frames and stt
Interaction of strategic management frame blocks while making a decision on the control action implementation.
cle contains the methods of the strategic management development at the aircraft overhaul company, describes hc
obtain a medium-term forecast of the company activity in implementing of control action and gives a case study ¢
strategic management frame work.

Key words: management, circuit, block, strategic model.
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OUEHKA OBLLEIO PUCKA KATACTPO®
BO3AYLWHbIX CYAOB MNPV BHEAPEHNN RVSM
B POCCNNCKOWN ®EJEPALUNUN N PET IOHE EBPA3NA

B.B. KPABLIOB

CTaTbs NpefcTaBieHa AOKTOPOM TEXHUYECKMX HayK CrpbicKoBbIM B.B.

B cTaTbe paccmaTpuBalOTCS MeTOAbl OLeHKM OOLLEero pucka KatacTpod) BO3LYLUHbIX CYAOB MpW BHEAPEHUM W Mocne-
LytoLlem mcnonb3oBaHun RVSM B Poccuiickoin defepalum 1 rocygapctsax, yqacTByOLLMX B NpoekTe EBpasus RVSM.

KntoueBble cnosa: 6e30MacHOCTb MOMETOB, PUCK KaTacTpod, 06LLmii puck, RVSM.

B nekabpe 2009 r. no nHmymatuee Poccuiickoin depepaumn EBponelickoe/CeBepoaTnaHTUUeCKOe
6ropo MKAO o6pasosano Lienesyto rpynny no BHeAPeHWO COKPALLEHHbIX MHTEPBa/IOB BEPTUKa/IbHO-
ro 3LIe/IOHMPOBaHNSA B BOCTOYHOM 4acTu eBporneiickoro pervorHa (Eepasus RVSM). YuacTHUKamu
npoekTa rno BHeapeHutio RVSM B pervioHe Espasusa ctanm: Poccuiickas ®egepauus, KasaxcraH, MoH-
ronus, TamknknuctaH, TypkmeHucTaH, Kbiproi3cTtaH, Y36ekuctaH n AgraHuctaH. MnaHupyemoit fa-
TOW BHefpeHus asnsetca 17 Hosopa 2011 r. [1]. Tak kak B HacTosLLee BpeMs BO BCEX APYruX perno-
Hax Mupa nepexof Ha RVSM yxe ocyLlecTsfieH, BHeapeHe RVSM B BO34yLLIHOM NPOCTPaHCTBE ro-
CyAapcTs pervoHa EBpasvsa OyfeT ABNATLCA 3aBepLuaroLwM 3Tanom nepexosa K BCEMUPHOMY UCMO/b-
30BaHn0 RVSM.

B cootBetcTBUM C TpeboBaHnaMU NKAO [2] npy BHeApeHUN 1 NOC/eayroLLEeM MUCNoIb30BaHWUM
RVSM Heobxoanmo obecneunTb cobntofeHne Tpebyembix nokasaTeneii 6e30MacHOCTU MOMETOB, a
NMEHHO:

- TEXHWUYECKMI PUCK He JOoDKeH npeBblwaTh 2.5 x 10-9 katacTpod Ha Yac noneTa;

- 06WMIA PUCK He [O/MKEH NpeBbIWaTh YCTAHOB/IEHHONO Ha OCHOBE PErvoHaIbHOrO COor/lalleHuns

(5 x 10-° katacTpod Ha yac noneta [1]).

Mcxopa n3 0603HaveHHbIX B [2] ABYX NOAXOL0B, pa3paboTaHHbIX A4/1 OLEHKN 06LLEero pucka B pe-
rmoHax NAT n EUR, B pernoHe EBpasuns cnefyeT BbINONHUTb:

- onpegeneHrie BO3MOXHbIX MPUYUH, MPUBOAALLMX K aTUMNYHBIM OTKNOHEHNAM BC Mo BbICOTE;

- BblSIB/leHME XapaKTepHbIX YYaCTKOB aTUMUYHbLIX OTK/IOHEHWIA HA OCHOBe [EKOMMO3uLUK BO3-
MOXHbIX CXEM aTUMUYHbIX OTKIOHEHWIA BC No BbICOTE;

- onpejeneHne MaTeMaTUYeCKO MOLENN OLEHKN pUCKa AN XapaKTepHbIX YYaCTKOB aTUMUYHBIX
OTK/IOHEHWIA;

- onpefeneHvie MeTOAOB OLEHKU NapaMeTpoB MaTeMaTUyeCKOW MOLENN C Lenblo HaxOXAeHUS
Tpebyemoro nepeyHs 1 06bLeMa UCXOAHbLIX AaHHbIX;

- OMpegesnieHrie MeTOA0B cbopa NCXOAHBIX JaHHBIX;

- opraHu3aumio cobopa faHHbIX, X 06paboTKy 1 NMPOBeAEHVE pacyeToB 00LLEro pucka.

MPUYMHBI 1 XapaKTepPHbIE YHaCTKM aTUNUYHbLIX OTKNOHEHMI A BC no BbicoTe

YuuTbiBaA NpakTuKy BHeapeHna RVSM B apyrux pernoHax MKAO, anqa pernoHa EBpasuns B Kaye-
CTBE BO3MOXHbIX MPUYMH MOABIEHNUSA aTUMUYHbLIX OTK/IOHeHMn BC No BbICOTe paccMaTpyBaIMCh OLLING-
Kn YB/L n/vnn akmnaxa, ocobble ciyyaun B MosieTe, BAUAHWE TypOyneHTHOCTK, cpabaTbiBaHue BCIIC n
Op. YKazaHHble NpUYMHbI UMEKOT pasHyr MPUPOAY, HO BCe OHM MOTYT NMPUBECTM K 60/bLLINM (aTUnny-
HbIM) OTK/IOHEHUAM BbICOTbI BC, NpyHATLIM cOrfacHo [2] pasHbIM unuv npesbiwwarowm 300ft (90m).
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[Jekomnosnuys BO3MOXHbIX CXeM 60/bLUMX OTK/IOHEHWIA MO3BONSET BbISIBUTL CMeAytoLme Tpu
XapaKTePHbIX y4acTKa TpaekTopun BC, pasnnyHbIMU COYETAHMSIMU KOTOPbIX MOXHO OMnuMcaTb 60
MpoLecc aTUNUYHOro OTKIOHeHMs BC no BbicOoTe:

- YHaCTOK C OTK/IOHEHVEM B MPeAesnax 3LIe/IOHOB MOETa, CMEXHbIX K 3aaHHOMY;

- YHaCTOK Hepa3peLLEHHOr0 NePeceyeHst COCEAHEr0 3LLEeNOHa NOJeTa;

- y4acTOK npebbiBaHMs BC Ha Hepa3peLLeHHOM 3LUEe/I0He MoseTa.

PacueT pucka A8 Y4aCTKOB aTWMUYHLIX OTK/OHEHWA B npefenax 3LUeNoHOB TOfeTa,
CMEXHbIX K 3ajaHHOMY

Wcexopa n3 [2],[3], npy MogenvMpoBaHnm aTUnmMYHbIX OTKIOHEHWA BC, He NpMBOAALLMX K Nepece-
YEHMIO CMEXHbIX 3LLE/IOHOB, UX AOMYCTUMO paccmaTpuBaTh B BUAE NMPOLLECCOB CyYalHbIX OTK/IOHE-
HWI BbICOTbI OT 3afJaHHOTO 3LLIE/IOHA C HY/1EBOI CMCTEMATMYECKON cocTaBstoLen. Kak 1 npu pacyete
TEXHWYECKOro pYCKa, NnosaraeTcs, YTo 60/bLLOE OTK/IOHEHME MO BbICOTE B MPefeniaxX CMeXHbIX 3LLle-
JIOHOB He B/MsieT Ha BC, HaxoAdALMecs Ha 3LLe/IoOHaX, HECMEXHbIX 3ajaHHOMY. TakvM 06pas3om, HeT
NPUHLMNNANBHON pa3HWLbl B MOAENMPOBaHUM PUCKA KaTacTpod ANA TUMUYHLIX OTKNOHeHuA BC n
aTUMNUYHbIX, KOTOPbIE HE MPUBOAAT K NepeceveHro CMEXHbIX 3LLE/IOHOB MoJIeTa.

MpaKTnyeckm LenecoobpasHbIM U LUMPOKO UCMO/b3YeMbIM ABMISETCA MOLXOA, NMPU KOTOPOM OLLEH-
Ky LONM 06LLero pucka 3a cHeT aTUMNUYHbIX OTK/IOHEHWUIA MeHee BeIMUYNHBI MUHUMYMA BEPTUKA/IbHOTO
3LLUeNOHNPOBaHUA NMPOU3BOAAT NYTEM OLIEHKM pPUCKa 3a CHEeT BCEX OTK/IOHEHWI B Mpefenax CMeXHbIX
3LenoHoB. To ecTb NOyYaloT CyMMapHOe 3HaUYeHe pUCKa 3a CHET TUMUYHBIX OTKNOHEHUIA 1 aTUNNY-
HbIX, He NPEBbILLAIOLLYMX MO BENNYHE MUHUMYMa BEPTUKA/IbHOTO 3LLEN0HMPOBaHUA S,.

MaTtemaTyeckast MOfeNb [ pacyeTa puUcka KatacTpod C Y4YeTOM TUMUYHBLIX OTKIOHEHWUI W
6ONbLUMX OTK/IOHEHUIA 683 NepeceyeHnst CMeXHbIX 3LUENIOHOB NoseTa NPeACTaBSETCS B CleAyOLLEM
BMIE

K=P,(Sz)*+Py(0)+n, (opp) 1 *- *
D)
AXY
+ rrszy @ E ng (cr0ss0j ) 1+*e
i=1 4 v-(0) A

roe N,*, - pUCK KaTacTpod 3a CHYET TUMMYHBIX OTKIOHEHUIA 1 6OMbLUMX OTK/IOHEHWUIA 6e3 nepece-

YEHMS CMEXHbIX 3LLeIOHOB noneta; P, (S, )™ - BEPOATHOCTb BEPTUKasIbHOro nepekpbiTna BC Ha
CMEXHbIX 3LUeNOHax 3a CYET TUMUYHbLIX OTKNOHEHWIA U 6OMbLUMX OTKIOHEHWIn 6e3 nepeceveHus
CMEXHbIX 3LLenoHoB noneta; P, (0) - BeposTHOCT 60KOBOr0 NepekpbiTyisi BC Npu BblAepmk1BaHUY

OAHON NMHUW 3aflaHHOTo MyTW; N, (Opp) - YacToTa nepekpbiTiA BC Ha BCTPEYHbIX HaMpas/eHusX;
n, (cross(0;)) - uacToTa nepekpbiTMii BC Ha i-i nape nepecekatoLLmxcs MapLupyTos; A, ,A\,A, - oc-

PeAHeHHbIe pasmepbl BC COOTBETCTBEHHO M0 A/INHE, LUMPUHE 1 BbICOTE; A, - OCPEAHEHHbIV rabapnT

BC B ropn3oHTanbHOM NNOCKOCTH; - MOAYNM CpefHNX OTHOCUTENbHBIX ckopocTeit BC B 60K0-
BOM ¥ BEPTUKa/IbHOM HanpaB/eHUsX; \Y CpefHss nyTeBasi CKOPOCTb ABMkeHNsA BC;
vz o) V V2*1 - cos 0 ) - MOAyNb CpefHeli OTHOCUTENbHOM CKopocTu BC B ropyM30HTa/IbHOM

MMIOCKOCTU MPU ABUXXEHUM MO CMEXHbIM NepeceKatoLLymes MapLupyTam; 0; - yron Mexay i-i napoi
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nepeceKaroLLMXca MapLUPYTOB.
3HayeHue P, (S, )* npeAcTasnseTcs B BUAE

P.'(S,) = jpS, az )da,, (2

rae - IOTHOCTb BEPOSTHOCTM OTHOCUTENIbHOTO BEPTUKA/ILHOTO PaccTosiHMSA Mexay BC Ha
CMEXHbIX 3LLUE/IOHAX 33 CYET TUMWUYHLIX OTKOHEHWIA WM aTUMWYHBIX OTKOHEHWIA 6e3 nepeceyeHus
CMEXHbIX 3LLE/IOHOB MOMETa; @, - 0THOCUTENIbHOE BEPTUKA/IbHOE PaccTosHUE Mexay BC Ha CMeXHbIX
alenoHax a, = S, + z; - Z,; Z;, Z, - OTKNIOHEHWS OT 3a/JaHHOTO 3LUENOHAa BO3AYLUHbIX CY/0B, Haxo-
AALLMXCA HA CMEXHbIX 3LLIENI0HaX.

MprHUMas, YTO OTKIOHEHNS! BC Ha CMEXHbIX 3LLUENOHAX HE3aBUCKMbI U UMEKOT OfIHAKOBOE Be-

POATHOCTHOE pacnpejeneHune, 3Ha4YeHNs MI0THOCTU BepOATHOCTY f & paBHO
(Sz, az) =\f" m (z)/"VE' (Sz + z - az )dz 3)

roe /TVE - NIOTHOCTb BEPOSTHOCTM OTK/IOHEHMI A BC ¢ y4eTOM TUMWNYHBLIX OTKNOHEHUIA N aTUMWNYHBIX

OTK/IOHEHWI 6€e3 NepeceyeHmns CMEXHbIX 3LLE/I0HOB MoneTa.
Yuutbisas (3), BbipaXeHue (2) 3anvcbiBaeTCs B BUAE

P/(S) = || YN\2)fVWI'(Sz + 2 - a)dzdaz. 4)
Ha npakTuKe 3TO BblpaXKeHue MofKe_T ObITb aNMPOKCUMNPOBAHO KaK
Pz “(Sz)=24)/"VEm (z)/T"VE'(Sz + z )dz. (5)
ITVE -far

MnoTHOCTbL BeposATHOCTM T, onpegenstowas f, pagHa
/ 2) = j/ (ai) o/ (z - al)dal, (6)

rze /ASE - cpefiHeB3BeLLEHHAs MI0THOCTb BEPOSTHOCTY OLWIMG0K ASE (MOMHOCTLIO paBHa NPUHATOWA

npy pacyeTe TEXHWYECKOrO PUCKa); /AAD - cymMapHasi NNOTHOCTb BEPOSTHOCTY OLIMGOK BblAepKu-

BaHNA 3aaHHOI0 3LUe/I0Ha 3a CHET TUMNYHbIX OTK/OHEHWNIA 1 BONbLLMX OTKNOHEHUI 6e3 nepecevyeHnA

CMEXHbIX 3wwenoHoB noneta ( AAD )
amun+amun’*

MA0THOCTL BEPOATHOCTM / AAD | KaK 1 B CNyyae pacyeta TeXHUYECKOTO PUCKa, OTPaXKaeT BeposT-
HOCTb OTK/IOHeHWIA BC 0T 3alaHHOrO 3LUe/IoHa MoneTa, HO B ]aHHOM criyyae nomumo AAD,,,, fonos-
HUTENIbHO YYMUTLIBAET U 60/MbLUME OTKNOHEHMA, He MpeBblLatoLLne BeNNUYMHbI MUHUMYMa BEPTUKa b-
HOro auenoHuposaHns AAD,, . Tvn /AAD MOXeT COOTBETCTBOBaTb Pas/MYHbLIM 3aKOHam pacnpefe-

nenus. B cnyyae DE-pacnpegenendus AAD,,,, Lie1ecoobpa3Ho NMPUHATL, YTO NIOTHOCTL BEPOATHOCTY

/AAD npefcTaBnsieT CO60M B3BeLWEHHYKD cymmy DE-NOTHOCTER, XapaKTepusyoLWmX TUMUYHbIE U
aTUNUYHbIe OTK/IOHEHWS U 3anunCbIBaeTCA B BUAE

la|V2 L la|V2
R e A grmn (7

rae 4mul - cpefHeKkBagpaTnyeckoe oTKIOHeHe BC oT 3agaHHOro awenoHa 3a cuet AAD, i
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; @ - B€COo-

0'AAun - cpeAHeKBaApaTnyeckoe 0TKNoHeHne BC oT 3agaHHOro aLlenoHa 3a cuet AJ1B, .,
BOI KO3(huLmeHT, nexxkawuii B uHtepsane [0,1].

Takum 06pa3om, yyeT Jonv 06LLEro pucka, CBA3aHHOIO C OTK/IOHeHUAMU BC OT 334aHHoro siue-
NIOHa MosieTa, NPOBOAUTCA MyTeM pacyeTa no dopmysne (1). Npn 3T0M BEPOATHOCTb BEPTUKA/IbHOIO
nepekpbITa BC Ha CMEXHbIX 3LUeN0HaX 3a CHET TUMUYHBIX OTK/IOHEHWIA U B60NbLUMX OTKNOHEHWI 6e3

rnepeceyeHns CMeXXHbIX 3LenoHos noseta P, (S, )* paccuntbiBaetca no dopmyne (4) nam (5). Mnot-

HOCTb BeposTHOCTW fTVE 3a cueT oTKnoHeHun S116,,,, n J110,,,, paccunTbiBaeTcs no opmyne (6)
C MCMO/b30BaHWEM CYMMapPHOW NIOTHOCTM BEPOSTHOCTU OLIMG0K ASE M NNOTHOCTM BEPOATHOCTM

fAAD | KoTopas npefcrasnsetca B Buge DDE-pacnpegenerus (7).

PacueT pucka [nsa y4yacTKoB OTK/IOHEHWUI, CBSI3aHHbIX C Hepa3peLIEHHbIM NepecevYeHNEM
COCEQHMX JILUESTIOHOB MoneTa

OueBnHO, YTO OCHOBHbLIMY (haKTOpamMu, BAMAIOLLMMN Ha pUCK KaTacTpod BC, cBA3aHHbLIMM C He-
pa3peLLeHHbIM nepeceyeHnem BC 3aHATOrO 3LlenioHa, ABNAKTCA BEPOATHOCTU NPOAOLHOIO 1 none-
peyHoro nepekpbiTus BC, a Takxke cpefHee Bpems nepekpbiTvs napbl BC B BEPTUKaIbHOM MI0CKOCTW.
370 Bpems BEPTUKa/IbHOTO MePeKpbITUA OMpefenseTcs BepTuKaibHbIMU rabaputamm BC u nx oTHO-
CUTENbHOW BEPTUKA/IbHOW CKOPOCTbHO.

Moaxog, NPUMeHsAeMbIN 415 pacyeTa 06LLEro prcka 3a CHeT HepaspeLLleHHbIX NepeceyeHmnin Leno-
ro yncna 3LenoHoB rnoneta, NoAobeH UCNOML3YHOLLEMYCA MPU pacyeTe TeXHUYECKOro PUCKa Ha nepe-
CeKaroLmxca MapLupyTax v TakKe nogpasymeBaeT TO, UTO:

- LMK, annpoKCUMUPYIOLLMIA HAXOAALWMIACA B NepeMeHHOM BepTuKansHOM npogune BC, oc-
TaeTca napannenbHbiM agpyromy BC, aLlenoH KOTOporo OH nepeceKaer,;

- BEPOATHOCTb BEPTUKa/IbHOIO NEepPeKpbITUA He 3aBUCUT OT BEPOATHOCTM FOPU30HTA/IbHOTO nepe-
KpbiTna BC.

Prick kaTacTpo®d Ans napsl BC MOXHO NpeacTasuThb B BUAE

z

Tel'é)d(s )d/d.py (O)o«z(oppL +Xouj +;2—P/‘ +
(8)
+P.(Sz)d/de X, (CI’OSS(©))1+I1 X
i1 vr; (©i)

roe /9 - puck KkatacTpodbl Ans napbl BC 3a cHET aTMMUYHBIX OTKIOHEHWIA, NPUBOASALLMX K Hepas-

PELLEHHbIM MepeceyeHnsaIM CocejHUX 3LLenoHoB noneTa; P, (S, )/ d - BeposATHOCTb BEPTMKANbHOTO Ne-

pekpbITUsA Napbl BC 3a cHeT aTUMMUYHbIX OTKIOHEHWI, NPUBOAALLMX K HEpa3peLLUeHHbIM MepeceyeHnsM
COCe/IHMX 3LLENOHOB MoseTa.

B oTanuve oT pacyeta TEXHUYECKOrO pUCKa B JAHHOM Ciy4vae MpPUMEHSEeTCS WUHOW NOAXOL ANs
pacyeTa BEPOATHOCTN BEPTUKa/IbHOTO MEPEKPBITUA U 3HAYEHWS OTHOCUTE/IbHOW BEPTUKA/IbHON CKOPO-
cTn anqa napbl BC. Paccmatpreaemas napa BC npefcTasnseTca B Buae ogHoro BC, BbINOMHAIOLLETO
FOPU30HTA/IbHBIN NOJET Ha 3a8[laHHOM 3LUe/oHe 1 BToporo BC, nepecekaroLLero aToT 3LLUenoH ¢ BepTu-
KasIbHOW CKOPOCTbIO Z.. TOrAa BpemMs BepTUKaIbHOI0 NepekpbITUA paccMaTpmsaemoii napsl BC

2X

c
YuunTbiBasi TO, YTO BEPOSATHOCTb BEPTMKA/IbHOTO NePeKpbITMS BC COOTBETCTBYET OTHOLLIEHUIO
BpeMeHu npebbiBaHns BC B COCTOSHUM BEPTUKa/IbHOTO NEPEKPLITUA K CyMMapHOMY NOIETHOMY Bpe-

t
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MEHM 1 NPoBO/s 0606LLEHME N5 MHOXECTBA CNy4YaeB NepeKPbITUiA, MOXHO 3anncaTh

n‘ld 21

10 .

cl/d Ci
p 9
T ©)

roe Pfd - BepoATHOCTb BEPTUKaNbHOIO MepekpbiTis Mapbl BC npu HepaspeLleHHbIX MepeceyeHmnsax
ogHuM BC aswenoHa gpyroro BC; nc/d - obLyee KONMMYECTBO HepaspeLEeHHbIX NepeceyeHnii aLeno-

HOB; Z,; - CKOPOCTb | -F0 MepeceyeHns HepaspeLleHHoro alenoHa; T - CyMMapHOe MoJsieTHOe Bpems
Bcex BC B paccmatpusaemom BI.

MpaKTnyeckn [oNycTMMO MUCMO/b30BaThb YNPOoLLEHKe (9) Ha OCHOBE YCPeAHEHNS Z ;, B Pe3ynbTaTe
4ero BbipaxkeHue (8) MOXHO 3anucaTh B BUAE

f ! \
f_ch/d21 Py (0) A, (OPP) A 1+ _+1_x +
12
yer l d _12 ‘

T (10)

a c
+ X nz (cross(@)) l + I_I K
4 4 vzeey 1

rae ¢ - YCpeaHeHHas CKOpOCTb NepeceyeHs HepaspeLLeHHbIX SLLEN0HOB.

PacueT pucka A1 y4yaCTKOB OTK/IOHEHWiA, CBSI3aHHbIX C MpebbiBaHeM BC Ha HepaspelueH-
HbIX 3LLEeNOHaxX noseTa

MaTtemaTryeckas MoZeslb pacyeTa puUcKa KatacTpod), CBA3aHHbIX ¢ npebbiBaHvem BC Ha Hepas-
PeLLeHHbIX 3llesioHax noseTa, nofobHa MoAenu pacuyeTa pucka ansa napbl BC, Haxopawmxcs Ha
CMEXHbIX 3LlesioHax. OCHOBHbIM OT/IMYMEM ABJIAETCA CMOCOO BbIYMC/IEHWUSA BEPOATHOCTM BEPTUKASIb-
HOro nepekpbiTna P, (S,) .

BepoATHOCTL BepTUKaIbHOTO nepekpbiTva napsl BC P, (S,) 3a cyeT npebbiBaHus ogHoro u3 BC

Ha HepaspelleHHOM 3LLeNIOHe MoNieTa paBHa NPOU3BEAEHMIO BEPOSITHOCTU MpebbiBaHMs 3Toro BC Ha
HEepa3peLLEHHOM 3LLUENIOHE MOJeTa U BEPOSTHOCTM ero BepPTUKA/bHOIO MepekpbiTvs ¢ BC, Haxoas-
LLMMCS Ha 3TOM 3LLENIOHE

pw (Sz) = Pv. P, (0),
roe PW - BeposTHOCTb NpebbiBaHns BC Ha Hepa3peLLeHHOM 3LuenioHe nosneta; P, (0)- BepoATHOCTb

BEPTUKANIbHOTO NepeKpbITMS BC, HOMWHANbHO ABMXYLLIMXCS HA OfJHOM 3LLIENOHE.
Takum 06pa3oM, BbipaXkeHWe [ pacyeTa 3anncbiBaeTcs B BU/E

n
1z
Py (0) e nz7 (0 Jl_ll- —x- 4- + - ‘ +
y 20PP) 1 Z\f/].z 2V ’/ ‘
N4z P! PAB)1 (a1
+E n_ (crosg(©,) 1+ £ K
1=1 4 (©) 1 ]
y

rae N, - puck KatacTpod, CBA3aHHbIX ¢ NpeGbiBaHus BC Ha Hepa3peLLeHHOM 3LLE/I0HE NofeTa.
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BeposiTHOCTb Npe6biBaHNst BC Ha HepaspeLLeHHOM 3LLe/IoHe noseTa PW cBsisaHa CO BPEMEHEM
npe6biBaHMs BC Ha HepaspeLLEeHHOM 3LLENOHE.

Nnwl 1V 1jwl
-TAr

roe tw - Bpemsi npe6biBaHMst BC Ha HepaspelleHHOM 3lLenoHe MoneTa Mpu r-M YacTHOM Clyyae;

T - cymmapHoe nonetHoe Bpems Bcex BC B paccmatpusaemom BI.
MpuHMMasA KOIMYeCTBO Cy4YaeB npebbiBaHNA BC Ha HepaspeLLeHHOM 3Le/loHe NosieTa paBHbIM
NW¥ 1 BBOAA CPELHIOK0 NPOLO/IKNTENBHOCTL NpebbiBaHns BC Ha Hepa3peLLleHHOM 3LUesIoHe noneta

tC!, MOXKHO 3anucatb

_jwn A
r,qetc_ nwik ' A .0

Takunm 06pa3oM, BbipaxxeHue (11) 3anucbiBaeTcs B BUAe

y A
Py © « 17 OPP) itA.. + +
A2 v A2y
\fwl nwle e 'dj (0) Z\s
az t (12)
+ E 1+ n Axy
nz (cross(®j ))
i1 4 vi; (©r) A

i
PacueT 00LIEro pucka KatacTpod), CBSi3aHHbIX C aTUMUYHLIMK OTKIOHeHMsAMM BC oT pas-
PeLLeHHbIX 3LLIEe/IOHOB noneTa

no,quTO)l(MBaﬂ BCE paHee npmBeaeHHOE, Oﬁl.l.l,l/ll7| pnck KaTaCTpO(*) Mo BCEM BO3MOXXHbIM MPUYnNHam,
B TOM Yucne npneoAAaLLInM K aTUMMYHbIM OTK/TOHEHUAM BC no BbICOTE, BbIUNCSAETCA KakK
Ntotal N * 4+ Ncl/d 4+ Nw! (13)

SAT 7 ——

rae Ntal - pyck katacTpod 3a CUeT BCex (DakTopoB, MPUBOAALLMX K OTKIOHEHMsAMY BC Mo BbICOTE;
N*, - PUCK KaTacTpo 3a CYET TUMUYHBIX OTKNOHEHWIA U aTUMWNYHBLIX OTKNOHEHWIN 6e3 nepeceyveHus

CMEXHbIX 3LLENOHOB MNoneTa (BK/IOYAET TEXHUYECKNIA pyCK); N°Z 9- puck KaTacTpod 3a CUET aTunmy-
HbIX OTK/OHEHWI, MPUBOAALLMX K HepaspelleHHbIM MepeceyeHnsIM COCEAHUX 3LUENIOHOB MONETa;
NW- pUCK KaTacTpod), CBA3aHHbIX C NpebbiBaHeM BC Ha HepaspeLleHHOM 3LLUeNoHe NoseTa.

CneayeT OTMETUTb, YTO NPMBEAEHHAN B CTaTbe MO/E/b OLEHKMN 06LLEro prcKa BOLLIA B METOAUKY
MPOBEAEHNsI KOHTPONS 33 XapaKTePUCTMKAMU BbIAEPXXMBAHWS BbICOTbI BO3AYLLUHbLIX CY/0B, BbINO/-
HSIFOLLMX NONEThbl B YCNOBUSIX COKPALLEHHbIX MHTEPBAIOB BEPTUKA/ILHOIO 3LLENOHNPOBaHNs [4], yT-
BEPXKAEHHYIO 3aMeCTMTENEM PyKoBOAMTeNst defiepaibHOr0 areHTCTBa BO3AYLLIHOMO TpaHcnopTa.
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OVERALL RISK ASSESSMENT FOR IMPLEMENTATION OF RVSM
IN THE RUSSIAN FEDERATION AND EURASIA REGIOIN

Kravtsov V.V.

This article deals with the overall risk assessment for implementation of RVSM in the Russian Federation and Eurasia
region.

Key words: safety assessment, collision risk, overall risk, RVSM.
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AHANNS OMNbITA MMIPUMEHEHUA AJIBTEPHATUBHbBIX
TOM/1MB HA BO34YLUHBIX CYAAX

O.P.CAPICAH

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B cTaTbe aHanu3MpyeTcs OMbIT NPUMEHEHMS anbTepHaTWBHBLIX TOMAMB Ha BO3AYLUHLIX CyAax, BWAbl U OCOOGEHHOCTM
Tonnue. OnucbiBatoTca TpebosaHus K CIIT 1 obecneveHuto bI.

KnoueBble €NoBa: anbTepHATWBHOE TOMMBO, BUAbl albTEPHATMBHLIX TOMUB, CXKMXKEHHbIA NPUPOAHbIA ras (CMI),
6e3onacHocTb nonetos (BIT).

BBefeHue

MOCTOAHHO HapacTatoLLMiA CNPOC Ha aBmanepeBO3KU 3a NOCNeAHUe roAbl Pa3BUTUA SKOHOMUKMU, a
TaKXKe TEXHUKW U TEXHOMOTWI BbI3BAI0 6O/bLLYIO MOTPEOGHOCTb TOMMBHBLIX PecypcoB. Bcnenctsue
4ero MHXXeHepbl MHOTUX BeLYLLMX aBUaCTPOUTE/bHBIX KOMMaHWUI B pasHbIX CTpaHax, B TOM YKC/E U B
Poccum, Havanm pa3paboTKM No 0becrneyvyeHuo aBvalMn HOBbIM BMAOM TOMvBa. PaccmaTpuBaeTcs
OrPOMHOE KONNYECTBO a/lbTEPHATUB KEPOCWHY: BUOTOMNMBO, CUHTETUYECKAA HEPTb, COKUIKEHHbBIN
npupogHbiii ras (CIrr), sogopos. Becb HaKOMMBLUMIACA OMbIT C MOMEHTa NEepBOro B Mype noseta Ha
a/ibTepHaTMBHOM Ton/mee (camoneta Ty-155 B 1988 rogy) nokasbiBaeT 3()(PeKTUBHOCTb, 3KOHOMUY-
HOCTb 1 3KO/IOrMYHOCTb Pa3paboToK B JaHHOM Harpas/ieHun.

B poccuiickoli aBuaLum paccMaTpyMBaeTcs BO3MOXHOCTb MCMonb3oBaHua CIII, B yacTHOCTW,
13-3a 3anacoB MPUYPOAHOTO rasa, a TakXXe ConyTCTBYOLWMe HedpTe00bIYe rasbl, KOTOPbIE CKUTatoTCs B
(hakenax MeCTOPOXXAEHUA Npu Aobblve HehTW. Ha gaHHOM 3Tane pasBUTUS TPaXX4aHCKOW aBuauum
Hambosee 6/IM3KM K peain3aummn NpoeKTbl BEPTONETOB Y CAMOJIETOB, KOTOPbLIE NMPUMEHSIOT B KAYeCcTBe
TOMN/IMBA CXXVXXEHHbIE MOMYyTHbIE rasbl, Noslyvyaemble Npu fo6bI4e HethTw (MponaH v By TaH).

MepeobopynoBaHMe BO3LYLUHbIX Cy[0B TPebyeT MUHUMa/IbHLIX 3aTpar - NNLb Nepeaenku Tor-
NNBHBIX 6aKOB M CUCTEMbI MOLAaYM TOMAMBA B ABuUratenin. Takxe TpebyeTcs 06ecneynTb asponopThbl
KPUOTEHHbIMU 3aMpPaBOYHbIMW CTaHLMAMMW, XPaHWU/IMLLEM TOMIMBA U MHPPACTPYKTYPbI goctaskn CIT
[0 XpaHunuLy. Ha faHHoM aTarie TpebyeTcs He TOMbKO y4YacTue aBuarnpoMbILLIeHHOrO KOMI/IEKCa, HO
W yyacTue ra3ofo06bIBatoLLMX KOMMNaHWA A8 CO34aHNA COOTBETCTBYIOLLEN MHPPACTPYKTYPbI.

OnbIT NpUMeHeHUs

ANbTepHaTUBY aBMaKepOCHHY Haydan UCKaThb elle B cepeanHe XX Beka. Vctopus pabot B OKb
A.H. Tynonesa no anbTepHaTUBHLIM BUAaM TOMIMBA YXOANUT B 60-e IT. - yXKe Torfa paccmarpusaiach
BO3MOXKHOCTb MepeBoja CUMOBbIX YCTaHOBOK npoekTupyembix B OKB A.H. Tynonesa caMo/eToOB Ha
XMUAKWIA BOLOPOA.

B cepeguHe 70-x rr. Akagemueid Hayk CCCP COBMECTHO C pSAOM Hay4HO-UCCNea0BaTeNbCKUX
WHCTUTYTOB N KOHCTPYKTOPCKMX 61OpO 6Oblsia paspaboTaHa nmporpamMmMa Hay4YHO-MUCCNeLoBaTe/lbCKNX 1
OMbITHO-KOHCTPYKTOPCKMX PaboT MO LUMPOKOMY BHELPEHUIO albTEPHATMBHLIX BMAOB TOMIMBA B
HapogHoe xo3dancTBo. Tak 15 anpens 1988 roga BnepBble MofgHsncs B Hebo Ty-155 ¢
aKcnepumeHTasbHbIM AuratesieM HK-88 Ha KpyvoreHHOM Tomn/vBe, KOTOPbIA BbINOMHUA Ha CIT u
Bogopode noutn 100 nonetoB. B okTsbpe 1989 rofga 3TOT camOfieT COBEPLUMST MOKa3aTeNbHbIiA
nepeneT no mapwpyTy Mocksa-bpaTtucnasa-Huuua (PpaHuus) Ha 9-ii MexxayHapoHbIi KOHTpecc no
npupogHomy rasy. B ntone 1991 r. camoneT cosepLuna nosnet no mapwpyty Mocksa- bepnuH ans
yyactusa B MexzayHapoaHOM KOHrpecce rno npupoaHoMy rasy.

Mpy pa3paboTke 3TOro camosieTa bbina co3faHa 3KCnepuMeHTabHasA 6as3a 419 UCTbITaHUA KPUO-
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reHHOro 060pyA0BaHNA 1 CNOXWUIICA €AUHCTBEHHbLIN B MUPE KOJINIEKTVB BbICOKOKBA/INM(ULMPOBaHHBLIX
CMeumanncToB B 061aCTy KPUOreHHOM aBmauumn. B pesynbtate aToi paboThl Oblnv OnpeseneHbl NyTu
CO3[aHns CaMOJIETHbIX WM a3POLPOMHbIX KPUOTEHHbIX CUCTeM M obopypoBaHusa. OpgHako B OKB
A.H.Tynonesa npojomkunmcs, paboTtbl B 3TOM HanpaB/eHNW, Ha YPOBHE TEXHUYECKUX NPeLI0XKeHWNA
pa3paboTaHbl MPOeKTbl MOAN(ULMPOBAHHLIX KPUOTreHHbIX camonieToB Ty-204 (Ty-204K), Ty-334
(Ty-334K), Ty-330 (Ty-330CII"), HoBOro pervoHansHoOro camoneta Ty-136. Kpome Toro, atu camo-
neTbl 6yayT CnoCO6HbI OAHOBPEMEHHO MPUMEHATb a/lbTEPHATUBHbIE TOM/IMBA U aBUALMOHHBIA Kepo-
CWH, YTO JenaeT nx 60see yHuBepcalbHbIMU 1 HagexXHbIMU. Havbonee rny6oko npopaboTaHbl MOAW-
(mkauum camoneta Ty-204 (Ty-204K) 1 npoekT HOBOro pervoHasibHOro camosneta Ty-136, yuuTbl-
BatOLLMIN 0COBEHHOCTM KproreHHoro tonamea (puc. 1).

Ty-156 Ty-334K

Ty-136 Ty-136
Puc. 1

TonnneHas 3KOHOMUYHOCTL camosieToB Ty-334K 1 Ty-330CT1I™ npakTuyecky He ByfeT OT/IM4aThbCs
oT 6a30BbIX Ty-334 1 Ty-330. Bce 3T caMmoneTbl MOryT ObITb MepeobopyfoBaHbl NOA NMPUMEHEHMNE
CII B TeueHne 3-4 net. OCob60e BHNUMaHME 3aC/y>KMBAET NPOEKT rPy30MacCaXXmMpPCKOro permoHaibHoro
KproreHHoro camorsneTa Ty-136 ¢ AByms Typ60BMHTOBbIMU auratensmm TB7-117C®, cnocobHoro npu
He60bLMX gopaboTkax NpumMeHaTb CT, XXnAKMin BOAOPOA 1 NponaH-6yTaHOBOe TOM/MBO.

Buapbl 1 0COBGEHHOCTUN a/IbTEPHATMBHbIX TOM/IMB

CaMbIM  pacrpocTpaHeHHbIM  a/lbTEPHATVBHLIM  TOM/IMBOM  MOXHO CUMTaTb  COKUDKEHHbBIN
npupogHbiii raz (CIIM). Ma3 OTHOCUTCS K KaTeropuv KPUOTeHHbIX TOmnavB. Tennoguanyeckne u
TENJ0TeXHUYeCcKne XapaKTepUCTUKN MoKasbIBatoT pAg, NMPENMYLLECTB aBMALMNOHHBIX
CKOHAeHcuposaHHbix  Toname (ACKT) nepes TpagvMuMOHHBIM — aBuakepocuHom TC-1. Takxke
CYLLIECTBYHOT CUHTETUYECKNE TOM/INBA, NOyYaemble U3 YI/s, rasa, 6omMacc U pacTuTeNlbHOro Macna.
Ho cuHTe3 Takux BellecTB TpebyeT [LOMOSMHUTENIbHLIX 3aTpaTr Ha nepepaboTky yrns, 6uomacc u
pacTuUTeNbHbIX Maces, YTO [JOPOXKE KepOoCWHAa, U emMy COMYTCTBYHOT Te Xe Mpob6siemMbl pecypcoB U
aKonoruu. MoaTomy OHO BPAZL /M MOXET paccMaTpyUBaTbCA Kak nepcrnekTuBHoe. CnupTbl (3TUIOBLIA U
METWMOBbIN) N aMMUaK TakxXe MOTyT 3aMeHWUTb KEPOCWH, HO OHW MOYTY B [jBa pasa yCTynatoT emy no
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TernsnoTe CropaHus, crefoBatesbHO, UX yaeNbHbI pacxos 6yaeT 6onbLie. Kpome Toro, B Bbix/ione npu
CropaHuu 3TUX TOM/INB COLEPXKATCA BPeHble OKMCK a30Ta U yrnepoga.

B kayecTBe a/ibTepHaTUBbI KepocuHa [1A aBuauuyi MOXET OblTb PacCMOTPEHO KPWOTeHHOe
TONNMNBO - XUAKuUiA Bogopos H, 1 nerkue yrnesogoposbl ot MeTaHa CH, fo neHTaHa C5H12.

K npenmyLiectsaMm BOAOPOJa KakK aBMaLMOHHOI0 TOM/IMBAa MOXHO OTHECTU CefytoLLiee:

- BO-MePBbIX, HAMOONbLUYIO TEMIOTY CrOPaHWs Ha efUHULY MaccCbl, YTO [aeT YAe/bHbIA pacxos,
TONMBa NPUMEPHO B TPU pas3a MeHbLUWI, YeM Y KEPOCMHA. STO MO3BOMSAET CYLLECTBEHHO Y/YULLUTb
NETHO-TEXHUYECKME XapaKTePUCTUKN CaMOJIETOB,;

- BO-BTOPbIX, HAMOONbLUNIA XNafopecypc Ha eauHMLY Macchl (B 12-15 pa3 60/blue, YeM Y KepOCH-
Ha), YTO MOXXHO 3(P(PEKTUBHO NUCNOMb30BATL /1 OX/IAXKAEHNA rOPAYNX feTasieil ABUraTens u camoneTa;

- B-TPeTbUX, NOBbILLUEHHYIO TEMMNEPaTypy CamOBOCIIaAMEHEHVA U MEHbLLYHO U3NTyYaTe/ibHYHO Cro-
COBHOCTb, YTO MOMIOXUTENILHO CKaXKETCA Ha paboTe Kamepbl CropaHus.

OfiHaKo BOAOPOLHOMY TOM/IMBY MPUCYLLM HELOCTATKM, TPEOYIOLLME PELLEHNS CTOXHBIX TEXHUYeE-
CKMX npo6siem. XKMAKMIA BOJOPOS, Cepbe3HO YCTynaeT CTaHAaPTHbIM aBMakepocHam no 06beMHoi Ten-
NoTe CropaHna 13-3a HNU3KOM (NoyTu B 1L pa3 MeHbLLe, YeM Y KepoCcKHa) NIOTHOCTU, YTO 3HAUYUTENbHO
yXyALLaeT rabapyTHO-BeCOBble XapakTepucTUKK JIA npu nepexose ¢ aBmakepocuHa Ha BOLOPOL.

MpenmyLLecTBa Nerknx yrneBofopooB TaKKe OTHOCUTLCA K KaTEropun NpenMyLLEeCTB BOAOPOAA,
HO OT/INYAKOTCA LOCTYMHOCTBIO N [ELLIEBU3HOW NoslydeHns (Tabn. 1).

Tabnuua 1
Tennousanyeckne 1 TeNI0TEXHUYECKNE XapaKTepUCTUKN BOLOPOLa,
yrnesofopoaHbIX KoMnoHeHToB ACKT v aBuaumoHHoro tonimea TC-1
lNokasaTenb H CH4 C2H6 C3H8 C4H10 C5H12 TC-1
(somopop)| (vetaH)| (ataH) | (mponaH) | (byTaH) | (neHTaH)

M 2,016 16,04 3007 44,10 5812 7215 140
t nflo € -259,21 | -182,49| -183,27 | -187,69 -138,33 | -129,72 -60
t kun~ € -252,78 | -161,73| -88,63 -42,07 -0,50 36,07 180
ty.chC 6,43 20,76 94,64 145,62 137,83 165,79 290
na. Kr/m 77,15 453,4 650,7 733,1 736,4 762,2 835
Kun., Kr/m 71,05 4224 546,4 582,0 601,5 610,5 665
QH,KIDK/Kr 114480 | 50060 | 47520 46390 45740 45390 43290
Qv.ra, Kx/am 8832 22700 30920 34010 33680 34550 36150
Q-"kun, kx/am 8136 21150 25970 27000 27530 27710 28900
Hucen, KK/Kr 455,1 511,2 485,7 4240 385,5 3575 287
8 o 510 542 518 470 405 284 -
n*,, cM/c 267 33,8 40,1 39,0 37,9 38,5 39
CH, %(06) 4,1 53 3,0 22 1,9 - 12
Cs,%(00) 75,0 15,0 12,5 9,5 8,5 - 7,1
Ro, Ix/(kr C) 4157,2 518,8 276,7 188,6 143,2 115,5 59,4
Le krgo3p/KrTomnn 34,5 17,19 16,05 15,65 15,42 15,29 -

CIr - (meTaH) ero njoTHOCTb (Aaxe Npwv Temrnepartype KuneHus) B 1,7 pasa 60nblue, Yem Yy
KepocuHa, 4YTo NPUBOAUT K HEO6XOLMMOCTU YBENNYEHNS 06bEMOB TOM/IMBHLIX 6akoB 60/ee Yyem B 1,5
pasa (npwv paBHOI 3HEProeMKocTh). Kpome TOro, MeTaH MMeeT OYeHb HU3KWIA Arana3oH HaX0oXAeHUs B
xugkon ase (-20 C), HU3Ky0 KpuUTUYeckyto Temnepatypy (-82,6 C). 3T0 BbI3biBaeT HEOOXOAUMOCTb
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co3faHus Ans 6akoB, apMaTypbl ¥ KOMMYHWKaLMA TOMIMBHBIX MarucTpaseil HOBbIX XNaf0CTOMKMX
KOHCTPYKLIMIA Y YNNOTHUTENbHbIX MaTePMasnoB, a TakxKe BbICOKOKAUYECTBEHHOM HM3KOTeMMepaTypHOi
TeNNoM3oNALMN, NPesoTBPALLAIOLLEN BbICTPOE BCKMMaHWE MeTaHa U 06/1eJeHEHNS KOHCTPYKLWM.

B oT/Mume oT KepocuHa, MeTaH B Kamepy CropaHus ABUraTens Ans UCKIHYEHWs ABYX(PA3HOro
COCTOSIHMSI NPUAETCS NofaeaTb B rasoo6pasHOM BWAE, YTO MOMHOCTbHO UCK/IKOYAET WCMO/b30BaHNME
LUTATHbIX TOMMMBHBLIX arperaTtoB, KOMMYHWKaUWiA, KONNEKTOPOB M (JOPCYHOK. IDTO 3HAUUTE/bHO
YCNOXHSET KOHCTPYKLMIO ABUraTENs, a B PAAe CyyaeB AeaeT HEBOSMOXHOM ero MognduKaumio ans
NUTaHWs ABYMS BUAAMM TOM/INBA.

M3-3a 3TUX XKe CBOWCTB XXMAKOrO MeTaHa NoTpebyroTcs BeCbMa rPOMO3AKME W [OPOrocTosLime
Ha3eMHble CpeacTBa AN ero TPaHCMOPTUPOBKM, XPaHEeHMUs, 3anpaBkuM W T. A., 6/M3KMe MO CBOWM
napameTpaMm K BOAOPOAHLIM. [,0060pyf0OBaHME KPUOFEHHO-TOMMBHOM 6Gasbl asponopTa [0/MKHO
BKOUaTb B Ce6Sl CMeumasibHble XpaHWIuLia, 060pyAoBaHHble TEM0BOM 3alWTOW, CpeacTBamMm
NOAJEPXKaHNS KPUOTEHHOTO COCTOSIHMS TOM/IMBA M YCTPOICTBaMU, NPe0TBPALLAOLLIMMMI er0 NOTepH, a
TaKkKe CeTb MpPMEeMOPa3faToYHbIX YCTPOICTB, NapK cheuuasbHbIX TPaHCMOPTHLIX CPeACTB C
TenIoM301IMPOBaHHLIMU EMKOCTAMU U T. M.

B TO >e Bpems N0 MaccoBO/ TeNnOTe CropaHWsi MeTaH MPEBOCXOAUT KEPOCUH Ha 14%, 4To
obecneunT AalbHOCTb MOMeTa WM MONME3HON Harpy3ku. COKMKEHHbLIA MeTaH MMEET OXNaxAatoLlyto
CMOCOGHOCTL B 5 pa3 BbIle, YeM Yy KepoCKHa, UYTO MO3BOASET WUCMOMb30BaTh XNafopecypc ANS
OXNXAEHWst neTaneidr W y3noB pgsuratens. OMbIT 3KcnayaTauun ra3oTypOUHHBLIX ABUraTenei,
MPUMEHSIEMbIX B KQYeCTBE HarHeTaTe/1ei Ha KOMMPECCOPHbIX CTaHLMAX ra3onpoBOA0B M paboTatoLLMX
Ha NPYPOAHOM rase, NOKa3asl, YTo CPOK CYXKObl TaKMX ABuraTeneit ysenmnumaaetcsa Ha 25%.

Be3zonacHoOCTbL NoNeToB npu npumeHeHun Crir

K OCHOBHbIM BMaM OMacHOCTEN, CO3AaBaeMbIX CreLnpUUecKUMn CBOMCTBAMU, CXXVXKEHUIO YT ie-
BOJOPOAHLIX raso., B TOM yucne n CIIT, a Takke ycnoBMaAMM X NPOU3BOACTBA, XPaHeHWs, TpaHCnop-
TUPOBKYM 1 3anpaBKy OTHOCATCA: OFHEOMnacHOCTb (MOXapoonacHOCTb), B3PbIBOONACHOCTb, XUMUYeCKas
aKTMBHOCTb, BO3[ECTBYE HU3KMX TeMMNepaTyp, TOKCMYHOCTb. MpaBuia 6e30nacHOCTM Mpy NPOn3BOA-
CTBE, XpPaHeHUU 1 BblAaye CXXMKEHHOro npupoaHoro rasa (CrIr) Ha rasopacnpefenunTesibHbIX CTaHum-
AX MarucTpasibHbIX rasonposogos (MPC MIM) 1 aBTOMOOU/IbHBIX ra3oHanoMHUTENbHBIX KOMMPEeccop-
HbIX cTaHumsax (AFHKC) cogepxxat opraHv3aumoHHble, TEXHUYECKME 1 TEXHOOTMYECKNe TpeboBaHus
Mo opraHusaumm 6e30nacHOCTU NPOW3BOACTBA, BbINO/IHEHWE KOTOPbLIX ABMAETCA 06A3aTe/IbHbIM A1
BCEX MPEeAnpPUATUIA, NPOM3BOAALMX WU nepeBo3awmx CIMI, npyM NpoeKTUpOBaHUM W 3KCnyaTauuu
KOMM/IEKCOB MO NPOU3BOACTBY, XpaHeHUto 1 Bbigade CII™.

[ns obecrneveHns 6e30nNacHON aKCnayaTaLum Takoro TonvMBa He06X04MMO pacronararb KayecT-
BEHHbIMW U KOMIMYECTBEHHbLIMW MeTOoAaMM OLIEHKM W CPaBHEHWA KaXKAoro Buaa ornacHoctu. KauecT-
BEHHasA 1 KONMNYECTBEHHAA OLIEHKa, T.€. ONpeAeNieHne BMuaa N CTeneHn OnacHOCTK, NO3BOJIAET NPOBEC-
T CPaBHUTENbHbIN aHa/IN3 CKOHAEHCUPOBAHHOIO TOM/IMBA MO KPUTEPUAM OMacHOCTU, U B NEPCNeKTH-
Be (hopmasiM3oBaTh 3a7ady Bblbopa TEXHUYECKNX CPEACTB 1 MeTOL0B 6e30MacHOM aKcniyaTauuy Ton-
NINBHBbIX cucTeM, ncnonb3ytrolmx CIIT, a TakKe ero XxpaHeHna 1 TpaHCNopPTUPOBKMK.

TpeboBaHMS K KaHAuaaTam Ha nonydveHve CepTudumkara TEXHUYECKOW NOArOTOBMEHHOCTU 06-
CNY>KVBaHWIO camosieTa NpeabABAAKTCA N0 TeM XapaKTEPUCTUKAM, KOTOPbIE HEMOCPEACTBEHHO BUS-
0T Ha obecrneyeHne 6e30MaCHOCTU MOMETOB M Ha BbIMO/HEHNE NPOM3BOACTBEHHbIX 3afaHuin B yCTa-
HOBJ/IEHHbIE CPOKM.

K HUM oTHOCATCA:

A - BO3pacT,

b - ncnxomanyeckas cnocoOHOCTb BbIMOHATL MPeACTOALLYHO paboTy;

B - 6a3oBas NoAroToBka (BYy3, yUuuLLe, TEXHUKYM, MPOPTEXYUNINLLE U T.M.);

" - cneuvanbHas NOAroToBKa 419 paboThbl HA fAHHOM BUAE BO3AYLUHOrO cyaHa unu AT, 3HaHue
KOHKPETHON aBMaLMOHHOW TEXHUKW, Ha3HAYeHWsi U COepXaHUs eé TeXHWYECKOro obC/yXMBaHuWS,
TEXHO/IOr MU BbIMO/IHEHWS Y KOHTPONA KayecTBa paboT Ha Hel, NpUMeHseMoro 060pyJ0BaHuS;
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[ - yMeHMe BbINONHATL paboTbl, NPeAYCMOTPEHHbIE (DYHKLMSMM, MPABO Ha OCYLLECTB/EHNE KOTO-
PbIX NPeACTaBNseT 3anpawmBaemMblii CepTugmKar;

E - 06LMii onbIT paboTbl Ha aBMALIMOHHON TEXHMKE.
Kak nokasan aHanm3 TpeboBaHuiA No 6e3onacHoON akcnayaraumm camoneta Ty-154 npu 3anpaske

n xpaHeHun Tonnmea (CII), MHXeHepHO-TeXHMYecKnii nepcoHan MAC fomkeH 3HaTb 0COOGEHHOCTM
NpUMeHeHUs 3TOro Buaa TonnBea.
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ANALYSIS EXPERIENCE OF ALTERNATIVE FUELS ON AIRCRAFT
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In article the technique of carrying out of expert estimations of activity of aviation enterprise of the civil aircraft di-
rected on increase of level of safety of flights is presented.

Key words: increase of level of safety of flights, questioning, aviation enterprises, expert estimations.
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ANTOPUTM ®AKTOPHOIO AHA/TN3A MOKA3ATENEW
BE3OMNACHOCTW NOJIETOB OT NPNYNH-®AKTOPOB

P.A. XANAPOB
Cratbs NpefcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B cratbe npeactaBneH anroputM MHOXXECTBEHHOIO PEerpecCMBHOrO aHanu3a, Harpas/ieHHOro Ha MOBbILLEHWE YPOB-
Hs 6e30MacHOCTI NOMETOB.

KntoyeBble cnoBa: anroput™, Mojesb, MeTOZ, PErpeccMBHOro aHanumsa.

Moacuctema «ACY MATT T'A» No3BoNseT HakanmeBaTb 60/bLUNE MAcCKBbl faHHbIX 06 aBMauu-
OHHbIX MPOUCLUECTBUAX, UHLMAEHTAX, YPe3BblyaiHbIX NPOUCLLECTBUAX, NoBpexaeHusax BC. CoctaB
3TUX AaHHbIX MO3BOMAET, B YAaCTHOCTW, MOMyyaTb pacnipegeneHve All, MHUMAEHTOB Ype3BblYaiHbIX
NPOMCLLECTBMIA, NoBpexaeHni BC no npuBeaLLINM K X BOSHUKHOBEHMIO [/®. Mpuyem, Knaccuhmka-
TOp «ACY TAIN F'A» cogepxut pasbreHve MN/P no Kaxaomy 13 nogpasgeneHunii aBmanpeanpusaTms,
4TO AaeT BO3MOXHOCTb aHa/IM3MPOBaTL U BbISBMATL B3aMMOCBA3N MeXAy nokasatenamu bl n takumm
M/®, KOTOpble XapakTepu3yoT HapyLLUEHNe N OTKIOHEHWNSA B AeATEeNIbHOCTW OTAE/bHbIX MOApasaene-
HWiA. Mpy Takom aHann3e NpeACTaBNSeT MHTEPEC NPOBELEHVE NCCNES0BAHNIA B CNeAYHOLLMX OCHOBHbIX
HanpaB/eHnaX:

- UAEHTUMKaLMA 3aBUCUMOCTER MeXAY Nnokasatensmn BN 1 HapyLeHNAMM 1 OTKNOHEHUAMMN B
LeATeNbHOCTY NoApa3AeneHnii aBnanpeanpusaTus;

- BbISIBNIEHNE KOPPENALMOHHBIX CBA3el Mexay M/, XxapakTepu3yoLwmmy HapyLLeHUs U OTKOHe-
HWA B AEATENIbHOCTW OTAe/NbHbIX NOAPa3aeNeHWiA;

- BbISIBNIEHNE KOPPENALMOHHBIX CBA3el Mexay M/, xapakTepu3yoLwmmy HapyLLeHUs U OTKIOHe-
HUS B LeATeNIbHOCTU Pa3/INYHbIX NOAPa3AeNeHNiA aBuanpenpuaTus.

Mo pe3ynbTaTtam aHa/inM3a BO3MOXKHO MOyYeHUe TakMX NPaKTUYeCKNX pesynbTatoB, KakK yTOUHe-
Hue knaccugukaropa «ACY IMATIT FA» 3a cueT uckioyeHns M'1/®, cnabo BINAIOLLMX Ha MoKasaTemn
BI, onpefeneHne HapyLUeHUA N OTKNOHEHWIA B LEATENIbHOCTW Pa3/IYHbIX NOAPa3AeneHni, CBA3aH-
HbIX ApYT C APYrOM, 1 pAg ApYTrux.

Mpn npoBefeHUN UCCNef0BaHUA B HUX MOXHO BbI4eNNTb [Ba 3Tana: BO-NepBblX, OnpefeneHne
M/®, Hanbosnee CyLLECTBEHHLIM 06pPa30M BANSIOLLMX Ha M3MeHeHMe nokasaTenei bI'l, n Bo- BTOPbIX,
BbISIB/IEHNE KOPPESIALMOHHBIX CBA3EN MeXay 3TUMK M/ 1 naeHTUnKauma 3aBUCMMOCTe Nnokasare-
nei b ot N/o.

[ns onpepenenuns MNM/®, Hanbonee CyLlecTBEHHLIM 06pa30M BANSAIOLLMX HA U3MEHEHME NoKasaTe-
neit BI, npn npoBefeHUV LaHHOTO WCCNe0BaHWA UCMONb30BA/ICA KPUTEPUIN YaCTOTbl NPOSB/IEHNS
KOHKpeTHbIX M/® npu nHumgeHTax. TO eCTb B NEPBYHO O4Yepefb paccMaTpuvBa/INCh Te HapyLUeHus,
KOTOpble Hanbosee YacTo NPOSBNANNCH B UHLMAEHTAX 38 aHA/IN3NPYeMbliA MEPUOL BPEMEHN.

[ns naeHTudmnKaumm 3aBucMocTeid nokasartenein b ot MN/® yenecoobpasHo MCNOMb30BaTb Me-
TOZ NMHEHOro Mo napameTpaM MHOXECTBEHHOI0 PerpecCMOHHON0 aHan3a, No3BO/IALWMIA Ha OCHO-
Be VMeloLLerocs CTaTUCTMYECKOro Martepuasia nogobparb HEKOTOPYH anmnpoKCUMALMKO WUCKOMOWA
(hYHKLMOHaNbHOW CBA3M.

MeTo[, OCHOBaH Ha onpesesieHnn napameTpoB MUCCedyeMolrt MOLeNIN C NOMOLLLIO MeTofa Hau-
MeHbLLUMX KBaJpaTos.

B o6Luem Buge nccnefyemas MoLesb 3anvcbiBaeTCs CNefyoLLM 06pasom

Y =80 +B1XL+82X2 . +8X . +BmXm (1)
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rae y - 3aBucumas nepemeHHas (nokasaTesib ypoBHs BIT); x; - HesaBucumas nepemeHHas (M/®); Bj - na-
pameTp mogenu; j = 0,1...0a ; % - OLIMOKA MOLenu.

Mo Xj nogpasymeBaloTcd B 06LleM ciyvae W Ntobble MNPOW3BEAEHUS MEPEMEHHBIX, Ube BAUSHUE
Ha 3aBUCUMYIO NepeMeHHYI0 UccneayeTcs.

3afjlaya COCTOWUT B OMpefefieHuy OLEHOK bj napameTpoB Bj NyTeM 06paboTKM MMeERLWMXca  pe-
3yNbTaToB HabntofeHWin. [pu 3TOM B KayecTBe MNpouefypbl OLEHWBaHWS  UCMOMb3yeTcs MeTof —Hau-
MeHbLUMX KBaApaToOB, 4TO MO03BOMSET MOAyYaTb HECMeLUaHHble OUeHKW, o06ajaiowme  MUHUMaIbHbIMU
ancnepcmamm.

PaccMOTPMM MeTOfI PErpecCMOHHOr0 aHasM3a Ha NpUMepe OfHOMEPHOro Cfyuasi, T.e. C/y4as, Ko-
raa uccneayemast Mofenb UMeeT BUf

Y=&+A X+ £ @
Torpga npeackasbiBaeMoe 3Ha4YEHNE 3aBUCKMON NMEPEMEHHOI BbIPaXKaeTCs ypaBHEHNEM
Y =bo + bi x, (3)

raey - NpeAcKasblBaeMoe 3HaYeHVe 3aBNCMMOI MePEMEHHOA.
[nsa nonyyeHuns oLeHoK b, pe3ynbTartbl Hab/IOAEHWI NPEACTABNAIOTCA B yPaBHEHUN (2)

Yr =80 +81 Xr +£r | 4
OLI,eHKI/I no MeToay HauMMeHbLUMX KBafpaTtoB HaxogAaTca nytemM MUHUMU3aUkKM No MapamMeTpam w
CyMMbI KBagpaToB OTK/IOHEHUI OT ,EI,eVICTBI/ITe]'IbHOM 3aBUCMOCTN

S =Z7Z=1Y -B0 -BXT), (5)
roe S - cymMma KBaApaTOB OTK/IOHEHWIi OT [eliCTBUTENbHON 3aBUCUMMOCTW. W3 pelleHWsi mony4vaemoi npu
3TOM CUCTEMBI ABYX YPaBHEHWI HaX0AAaTCA BbIpaXKeHWs Ans KO3hULMEHTOB ypaBHeHUs perpeccun (3)

bp=y -bjx ,
1
bl = Ei=, Xr-X)(¥ r-Y) (6)
E.(*-x)2
rae X Uy - MaTeMaTUyeckue OXXUAaHUs BeMUmMH X nY; (X, - X )(y; - y ) - UEHTPUPOBaHHbIe 3Haue
HNA BENMNYUNH.
[ns  OUEHKM TOYHOCTM MOMYYEHHOr0 ypaBHeHWs (3) aHanM3MpyeTcs OCHOBHOE YpaBHEHME Auc-

MepCMOHHOr0 aHaMn3a
22

E=iY - Y)=Ei(y, - Yr)2Eh (Y, - Y), (7)
KOTOpOE MO/yYaeTCs BO3BEAEHNEM B KBaZPaT U NOC/EAYIOLLMM CyMMUPOBaHUEM 0Genx yacTell
Yr-Yr=Yr-Yr-(yr-v. (8)
OqEBM,ﬂ'HO, YyTO Yem 6/1mKe K 1 oTHOLLeHMe

RIE O YEp Y

TeM 06onee NPUrogHO MOMYYEHHOE YpaBHEHME pEerpeccuyM MpU  WUCMOMb30BaHUM [ Leneil npefckasa-
HWS  3HaYyeHWiA 3aBMCUMOI nepemeHHoi. OTHoweHne R B 06WEM MHOFOMEPHOM Cflyyae HasblBatoT
MHOYXECTBEHHbIM KO3(DULIMEHTOM KOPPENSLMM 1 0ObIYHO BbIPAXKAHOT B MPOLIEHTaX.

Opyras  XapakTepucTMKa TOYHOCTU YypaBHEHUS PErpeccMnm - CpefHWiA  KBagpaT  OTHOCWUTENbHON
perpeccum S22 - [aeT  OUEHKY AMCMEepPCUMM OTHOCWUTENbHO  perpeccuyM , KoTopas MpWM  A0CTaTOYHO
60/MbLIOM uWuCne HabMAeHWA npeacTaBnsieT ownbKy, C KOTOpPOW n60e 3HauyeHWe y MpefcTaBnseTcs
[NSt JAHHOT 0 3HAYeHMs X No ypaBHeHWHo (3).
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MoA cpefHUM KBapaTOM 3[eChb MOHMMAETCA OTHOLUEHME CyMMbl KBagpatoB ~'= (y, - VY, )2 K KO-

NNYecTBY ee cTeneHeld CBOGOAbI (KOMWMYECTBO CTereHei CBOOOAbI MOKAa3biBAET, Kak MHOro Hes3aBUCK-
MbIX 3/1IEMEHTOB MWHMOPMaLMK, MNoAyYalolWmMX W3 N He3aBUCUMbIX 4ucen, TpebyeTcs fnsd  obpasoBaHus
[aHHOM CyMMbI KBapaToB). Bce BbllleckazaHHOe MOXHO 0600LUMTb A1 MHOTOMEPHOIO C/lyYas.
B maTpuuHoit hopme Mogens (2) 3anucbiBaeTcs B BUae

Y =xp + e, 9)
roe y - BekTop HabnwogeHuid nokasatens Bl pasmepHocT (n < I); X - maTpuua He3aBUCUMbIX MNepemMeH-
HbIX Pa3MepHOCTW; B - BEKTOpP MNapaMeTpoB, MNOANEXALlMX OLEHWBAHWIO, pa3MepHocTM (T <« I); e - Bek-
TOP OWMGOK pasMepHOCTU (n ¢ 1) ; n - KONMYECTBO HABMKOAEHNIA; T - KONMYECTBO NapaMeTpoB MOAENN.

MWH/MM3ALMS  CYMMbl  KBAaApaToB OLIMGOK NPUBOAUT K CUCTEME YPaBHEHWA, pelleHue KOTOpOl
BbIFNSANT CReaytoLMM 06pa3om

b = (x'x)1x'y, (10)
rae b - oueHka BeKTopa 8 N0 METOAY HaMMEHbLUMX KBAAPAaTOB; x' - TPaHCMOHMPOBaHHaA MaTpumLa.
Toraa BeKTOp NpeAcKasbliBaeMbIX 3HaUEHUI ONpeaensieTcst U3 BbIpaXKeHNs
Y =xb. (11)
Mocne HaxoXieHus napameTpoB BbipakeHus (II) BO3HMKaeT BOMPOC O TOM, HACKO/bLKO MNpeaso-

KEHHas MOJeNlb COOTBETCTBYET [eWCTBMTENbHOCTU. [INA OTBeTa Ha Hero HeoGXOAMMO MpPOBECTU  WC-
CNefoBaHne pacnpeeneHns 0cTaTKoB

Br=Y.-Y,,.=",
T.e. HabMwgaeMbiX MPOSIBNEHWI OWWOOK B Cfy4Yae NpPaBWIbHOCTM MOAENW. Kcnonb3oBaHWe perpeccu-
OHHOFO aHanM3a OCHOBbLIBAETCA Ha MNPEANOXEHMM O TOM, UTO OLIMOKM He3aBUCUMblI W MOAYUHAOTCA

HOPM&a/IbHOMY 3aKOHY pacnpefeneHna ¢ HyneebiM CpegHuUM U MOCTOSAHHOW ,qmcnepcmeﬁ S2. To ecTb
ecnm  ucnonb3yemada Mofenb NpaBW/bHa, TO FpaCbVIKI/I 3aBMCUMOCTE  OCTaTKOB OT npeackasblBaéMbIX
3HaYEHUIA y win OT He3aBUCUMbIX TEPEMEHHbLIX X HE [AO0/DKHbl MNPOTUBOPEYUTL  BbILLEN3/IO0XKEHHBIM

npeanosoXXeHnsam. B NnpoTUBHOM cy4yae MOAeNb cneayeT YTOUHUTD.

OnucaHHbIi  anropuTM  MHOXECTBEHHONO  PErpecCMOHHOr0  aHasM3a MNpPorpaMMHO  MOXHO — peanu-
30BaTb C NpuMeHeHnem NM3BM, a pa3paboTaHHas Nporpamma no3sossna obl:

- (hopMMpOBaTL MACCUB UCXOAHbIX AaHHbLIX MO HAPYLLUEHWSAM A1 K&XAO0M 13 Cy>KO aBuanpesnpusaTus;

- MNPOV3BOAMTL BbLIOOPKY W3 MaccMBa WCXOAHbIX [aHHbIX 3HA4YeHUA Tex MepeMeHHbIX, KOTopble
NPUHUMaOTCA 38 3aBUCUMYIO U He3aBUCKMbIe MEPEMEHHBIE,;

- NPOBOANTL KOPPENALMOHHBIV aHa/IM3 CTaTUCTUYECKUX JaHHbIX;

- MAEHTUDMLMPOBATL 3aBUCMMOCTI Nokasateseit bl ot MN/®;

- onpefensiTb TOYHOCTHbIE XapaKTEPUCTUKIN NOYyYHaeMbIX PEFPECCUOHHBIX YPaBHEHMWIA.
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THE ALGORITHM OF FACTOR ANALYSIS OF SAFETY INDICATORS
FROM CAUSES OF FACTORS

Haidarov R.A.

In the article the algorithm of multiple regression analysis, aimed at increasing the level of flight safety.

Key words: algorithm, model, a method of regression analysis.
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NCCNEANOBAHUE MOHATUI CBOVNCTB 1 COCTOAHUI B CTAHAAPTAX
OPIAHN3ALINW MPON3BOACTBA TPAHCMOPTHbLIX KOMIM/IEKCOB

H.N. NMNOTHNKOB

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

BbinonHseTcs nccneaoBaHye NOHATAN CBOMCTB KauecTBa U COCTOSIHWIA HafieXXHOCTU, 3hEKTUBHOCTU 1 6e30
CTU AN YCTaHOBNEHWS MEPbI MX B3aMMOCBSI3U B MPaKTUYECKOM MCMO/Mb30BaHWUM B CTaHJapTax opraHm3aLmm npov
[esTeNbHOCTY TPAHCMOPTHbBIX KOMMIEKCOB.

Kniouesble cnosa: TPAHCMOPTHbIA KOMMNIEKC, 0O0BEKT, KaTeropus, HafeXXHoCTb, 3afa4v HaboaeHuns.
1. BBefeHue

TpaHcnopTHbIA koMnneke (TK) obnagaeT npoeKTMpyemMbiMy CBOMCTBaMMUL, KOTOpPbIe Mbl Ha3bIBa-
eM TaKXe pecypcaMin HasHaueHus 06beKTa NPOM3BOACTBEHHOWN feAaTenbHoCTM Or. CyTb CBOWCTBA

06beKTa Ierko MOHATH B OT/IMUMM Ha3HAYeHUs NepemMeLleHns Ha nnockoctu (X, Z) ons Ha3emMHOro
TpaHcropTa 1 B TpexmepHom (X, Y, Z) NpoCTpaHCTBE B Ha3HayeHWW feTatesibHoro annapata (J1A).
Co0TBETCTBME HAa3HAYEHWIO YCTaHAB/IMBAIOT NyTeM Hab/IOAEHNUS U3MEHEHWIN N B3aVMOCBA3W CBOWCTB
B COCTOSHUSAX, Ha3blBAEMbIX HaJeXHOCTbIO, APMEKTUBHOCTLIO, 6e30MacHOCTLIO U T.N. B HacTosALei
paboTe nccneayroTca NOHATUA CBONCTB U COCTOSHWUIA B TEXHUYECKMX CTaHAapTax opraHu3auum npoms-
BOZCTBa TPAHCMNOPTHBIX KOMIM/IEKCOB. BbINOMHAETCA KpaTKMii 0630p UCCNef0BaHMI YKa3aHHbIX MOHSA-
TUIA NS YCTAHOB/IEHWS Mepbl B3aVMOCBSA3U, MepapXum MOHATUI B NPaKTUYECKOM WCMO/b30BaHUM B
CTaHfapTax fesTe/IbHOCTU.

2. CopepxxaHue npobemsl

Mpobnema nuccnefoBaHWiA U NPaKTUYECKOro NPUMEHEHNUS B CTaHZapTax LeATe/lbHOCTU MOHATUN
CBOWCTB M cOCTOAHMIA TK CTpyKTypupyeTcs crefytowmm obpasom. B Lenom, B3aMocsasb U nepap-
XUSi OTHOLLUEHWIA MOHATUIA KayecTBa, HALeXHOCTMW, IPMEKTUBHOCTH, 6e30MacHOCTU U ApYrnx Nojoob-
HbIX MOHATUIA MOXET CUMTATLCH KpainHe CIOXHOW WU HeYyCTaHOB/IEHHON. B TeopeTnyecKux onmncaHmsx
1 B CTaHJapTax faHHble NOHATUSA cMelumBatoTcs. MprMepbl. MOHATME HALEXHOCTU NPOLO/HKUTENbHOE
BPEMS MEHOBA/IOChb «K/THOUEBbLIM CBOMCTBOM» 6€30TKa3HOCTW. B [6] HaAeXHOCTb - «CBOWCTBO FOTOB-
HOCTW ¥ BNMSAIOLLME HA HErO CBOCTBA 6e30TKa3HOCTU U PEMOHTOMPUIOAHOCTU, U NOAAEPXKKA TEXHU-
4ecKoro o6cnyXxmBaHus». B rpaxaaHckoi asmaumm B HMM TA-85 6e3onacHocTb nonetos (bIM) Hasbl-
Ba/1aCb «KOMM/EKCHOMN XapaKTepuCTUKON BO3AYLLIHOIrO TpaHCNopTa U aBMaLMOoHHbIX paboT», B [12, 13]
Bl Ha3bIBaeTCA «COCTOSAHNEM». HabnogeHne (M3mepeHre, oLueHnBaHme) aeatenbHocTh TK ecTb Tak-
)€ YCTaHOB/IEHVE NPOTUBOMO/OXHbLIX Mep COCTOSHWI, HanpyMep COCTOAHWUSA OMAacHOCTU UM COCTOS-
HWs 6e30MacHOCTW. BO3HMKaeT BONPOC, HACKO/IbKO MPaBuibHO HabNoaTb COCTOAHUSA B OTAE/bHOCTH
W COBMECTHO [N ONTUM&a/IbHOTO YNpaB/eHNs LeATeNIbHOCTbI. [1s HaMMeHOBaHWS COBOKYMHOCTY
[ENCTBUIA B [ieATeNIbHOCTI UCMO/b3YHOTCA NOHATUA PerynMpoBaHus, yrnpasneHus, obecrneveHus. Bos-
HWUKaeT HeonpejeneHHOCTb, YTO AB/ISETCA 0OLEKTOM perysMpoBaHus, ynpasfieHns u obecrneyeHus -
CBOWCTBO W/ COCTOSHME 0OBEKTA.

1 «Ob6nafaHnemM nnm cBOMCTBOM hexis HasblBae TCS NPOSBIEHNE HEKOTOPOI AeATENbHOCTM TOro, YTO0 0bnagae
ro, Yem OHO 06/1aflaeT; Takoe PacroodKeHne N0 OTHOLUEHNIO K ApYroMy, Hanpumep 340p0Bbe ECTb HEKOTOPOe
BO. MNpexoasLLMm CBOMCTBOM MK COCTOAHNEM pathos HasbiBaeTCA CBOWCTBO, MO OTHOLLEHUKO KOTOPOro BO3MO:
M3MEHEHWS; Pa3HOro poa NpPOSBIEHNA 3TUX CBOUCTB U NPUMEHEHNA UX». ApucToTenb. MeTadumsunka [5, ¢. 244].
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3. NocTaHoBKa 3aaun

B npoekTtnpoBaHun 06bekTa O COCTOSAHMA MOTYT COCTaB/ATH CeAyHOLLIEE BbIpaXKeHNe
Or: {TK }SU:k>(M§j, (1)
rae S, - eCTb OMNMCaHMe HACTOALLEr0 COCTOAHUA 0ObEKTA 0 NEePeMELLEHNS; | - OTANYUTENbHBIA NpK-
3HaK (HOMep) cuTyauuu; Sj - onncaHne N3MeHeHHOro COCTOAHUA 00bEKTa Moc/e NepemMeLleHmns Mo Ha-
3HAYEHWIO; j - OTINYMTENbHBIN NPU3HAK HOBOM cuTyauun; U, - MeTog HabnofeHns 06bekTa; K - otnm-
UMTENbHbIN NPU3HAK HABNIOAEHNSA KaYeCTB; N - YXACNO PasNUYHbIX NpU3HakoB. MeTog HabnogeHua U,

MO>XET paccMaTpuBaTbCs B 06/1aCTK onpesenieHns [YeTkue mepbl (M), HeyeTkre mepsbl (M) ] - cooTBeT-
CTBEHHO [/191 N3MepeHNs 1 OLEHNBaHUNSA LEeATeNIbHOCTH, NOAPO6HO [11, . 47-59]. CTpyKTypa 3ajaun:

1. YCTaHOBMEHWE, YeM ABNSETCA NPU3HaK HabMtoAeHns KadecTBa TK - CBOMCTBOM MM COCTOSIHUEM.

2. YcTaHoB/eHue K (1), KaK COOTHOCATCS MPU3HAKM U UX KOIMYECTBO /19 HaunyyLlero Habnoje-
HMSA NPOV3BOACTBEHHOM fAesTenbHOCTU TK.

3. YcTaHoB/ieHe He0bX0AMMOr0 1 AOCTATOYHOIO Ync/a M Npu3Hakos. Hanpumep, AOCTATOYHO N
OnMncaHve NPakTUYecKoi aedTensHOCTU TK B OAHOM MOHATUM KAYecTBa WK B COYETaHUM Pa3INUHbIX
MOHATUIA. B HacToALeli paboTe peLLeHe BbILLENOKa3aHHOIr0 COAepXKaHWs COCTaB/IEHO B BUAE Havaslb-
HOW thopmanmnsaummn nytem 063opa CyLLECTBYHOLMNX aHAIMTUYECKUX OMUCAHWIA 1 COCTaBNEHUS MOLENE.

4. O630p nccnefoBaHUn NOHATUIA

KauecTBo feATeNIbHOCTM CMOXKHOro 06bekTa. CoBpeMeHHas Teopus keanmmeTtpum (qualitas, nar.
CBOWCTBO; quails, naT. Kakoi; MeTpeo, rpey. MepuTb) UMeET MHOXECTBO OMNpefeNeHniA KaTeropun Kade-
CTBaZ, U3 HUX: «COBOKYMHOCTb CBOWCTB MPOLYKLUW, 06YCNOB/IMBAIOLLMX €e MPUroLHOCTb YA0B/IETBO-
PUTL OnpefeneHHbIe NOTPe6HOCTY B COOTBETCTBUM C Ha3HaveHnem» [6]; «COBOKYMHOCTb CBOWCTB Npo-
JyKLMK, 06YCOBNBAIOLLMNX ee MPUTrOAHOCTb YA0B/IETBOPATL ONpPeAeeHHbIe MOTPe6HOCTM B COOTBET-
CTBUU C ee HasHayeHnem», 1ISO 9001. B cTaHAapTax KBa/IMMETPUN HE PACKPbIBAKOTCA B3aMMOCBA3N Na-
pameTpOB KayecTBa: 3prOHOMMUYECKUE, 3CTETUYECKME, TEXHOOTUYECKME, SKOTOTUYECKME, SIKOHOMUYE-
CKWe, MaTeHTHO-MPaBOoBbIe, & TaKkXXe TpaHcnopTabebHOCTH, CTaH4apTU3aLmMmn 1 yHudukauum [9]. dop-
MasIM30BaHHOE OMnM1caHme KayecTsa TPaHCMOPTHOro Kommnekca Q, paccmarpumsaetcs B [8, ¢. 15]

_ a=1Dp, Y, ZW)}, _ 2
rae X - BeKTOp BCEX YeI0BEYECKMX COCTaBMAKOLWMX KOMMeKca; Y - BEKTOP MPUPOAHOM BHELLUHEN
cpeabl; Z - BEKTOP TEXHUYECKUX (hakTopos; W - BEKTOP MOJETHbIX (hakTopos; Q(™) - BeKTOp nmapa-

METPOB HebaronpusTHbIX (HakTopoB. BeKTop X MMeeT pasHOBPEMEHHYH U PasHOMPOCTPAHCTBEH-
HYH XapaKTepUCTUKY AeSTENbHOCTY BCEX YYAaCTHMKOB TPAHCMOPTHOrO Komnnekca. COBpeMeHHOe
npeacTaBneHne cpefibl 3HAYNTENBHO LUMPE MPUPOAHOI COCTaBSAIOWEA M BeKTOp Y MOXET MMETb
pa3Hoo6pasHoe onucaHue. OTKIOHEHVE OT HOPMATUBHOIO KauecTsa Q, MAEHTUNLMPYETCS Kak npo-

€KTHaA NOorpeLwHoCcTb

Y=Qy *Q. ©)
COBOKyI'IHOCTb MHOIOUYMNCNEHHbIX YaCTHbLIX NMOKa3aTenen npeacTaBnAeTCA KakK
Eac= Y _aF<, (4)

2 KayecTBO N0 ApUCTOTENIO, «BUA0BOE OT/INUME, NMPU3HAK, KOTOPbIA OTAMYaeT LaHHYH CYLLHOCTb B €e BULO0BC
[ep>KaHuy 0T [PYroi CYLLHOCTW, NPUHAANEXKALLEN K TOMY >Ke poay». TO eCTb KAYeCTBOM Mbl Ha3bIBAEM B0
Nnyme CyHoCTU. KayeCcTBO eCThb NpeobparkeHune hopMbl B MHYHO (DOPMY C APYTIM HAMMEHOBaHUEM.
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rae a u E - BecoBble M HOPMaTKBHbIE KO3(W(IMLMEHTbI YaCTHbIX MoKa3saTenei kavectea. CTOMMOCT-
Hble PeCYpPCHbIE COCTaBNAOLLME TPAHCMOPTHOrO KOMIJIEKca NPeACTaBA0TCA Kak CymMmMa 3aTpaT
Cw=C+a(cu+c,), (5)
roe C; - 3aTpartbl CO3[aHMA TeXHWKK; C, - CTOMMOCTb NOAFOTOBKM YeN0BEYEeCKUX MPOeccroHab-
HbIX pecypcoB; C, - 3aTpartbl 3KCnyaTauuu; a, - HOPMAaTUBHbLIA KO3MMULMEHT MPOEKTUPOBAHMA

KayecTBa KOMIJieKca.

AddpekTBHOCTL fdesTensHocTM TK. Karteropusi adekTMBHOCTW, HauyMHaf C K/IACCUYECKUX
TPYLOB 3KOHOMUKM (A. CmuT, 1776, [1. Pukkapgo, 1817), no3xe TPyLOB MO YNPaB/IeHUIO - MEHEX-
meHTy (I". TayH, 1886, I". OmepcoH, 1900, ®. Teinop 1911), NOHMMaETCA Kak pe3ynbTaTUBHOCTb, YC-
rex, NonesHoCTb, LLeHHOCTb, BbIFOAHOCTb, ONTMMA/IbHOCTb M KaK UX COOTHOLLEeHWS. B 3KoHOMMKe 3g-
(DeKTMBHOCTb paccMaTpuBaeTcAa B 0011acTU onpefeneHns [pe3ynbTaT, 3aTpaTbl], B NpPakcuosiorum
[uenb, pesynbTat], B MapkeTuHre [Uenb, NOTPEOHOCTL], B nparmMatusmMe [pesynbTar, BbIFO4HOCTL], B
yTUnuTapusme [pesynbtar, NnonesHocTb], B akCMonornm [pesynbTar, LeHHOCTb], [pe3ynbTar, cMbIC/].
Hanb6onee 61M3K1MM MNOHATMEM 3PPEKTUBHOCTU ABMAETCA MOHATUE Pe3yNbTaTUBHOCTU B TeOpPUM CTpa-
TErM4yeckoro MapKeTuMHra: COOTHOLLEHME NPOAYKLMM «4TO MPON3BOANTL» U CNOCo6a «Kak yA0BNETBO-
pUTb MOTPEOHOCTb». JTOT BapuvaHT CofepXaHus MNPUHAT B [7]: 3h(PEeKTMBHOCTbL MNPUMEHEHUS
effectiveness - cnocoOHOCTL YA0B/ETBOPATL TPEOOBAHUAM K yC/yre ¢ 3a4aHHbIMU KOIMYECTBEHHLIMU
XapaKTepuCTUKaMun. 3HaUMTENbHO LUNPe MNOHATUA 3PQPEKTUBHOCTY peasin3yeTca B TeOpUKN CTpaTernye-
CKOro ynpasfieHns B popmuposaHun muccun [3, 4]. Ctparterus (fasibHOBUAEHME) ByayLImMX COCTOS-
HWIN 06beKTa paccMaTpuBaeTCs B LJIMTENIbHOM MepUoAe BPeMeHU Kak Mepexof M3 HacTOsALLero co-
crosaHusa (HC) B xenaemoe coctosiHue (XKC). Muccnsa-3ththeKMBHOCTb POPMYINPYETCH Kak COBOKYI-
HOCTb YCTaHOBOK B MHOTOMEPHbIX N/iaHax [/IMTeNIbHOro CyLLeCTBOBaHNA opraHunsaumu. MNnaHsl BK/O-
4aloT couuofemorpaduyeckune, TEXHONOMMYECKME, IKOHOMUYECKME W MOSIMTUYECKME BO3AENCTBUA
La/bHeli BHeLLHel cpedbl KomnaHum (Makpocpebl) unn CT3Il-cTpaterus, nogpobHee B [10, c. 411-412].
CT0/1b 06LLMPHAA UCTOPUYECKAA MHTEPMPeTaLns, KOHEYHO, He CMOCOBCTBYET HOPMaIU3aLMK NMOHATHUS,
onpeaeneHns U TepMuHa 3eKTUBHOCTU. MO3TOMY [0 HACTOSLLErO BPEMEHWN He CYLLECTBYeT obLLe-
MPUHATOrO ONMUCAHWUSA N TEXHOMOTUN UCYUCNEHUS 3 (eKTUBHOCTU. BereacTBMe 3TOFO Mepy COOTHO-
LeHMA Lenn 1 pesy/bTata HepeAKo paccMaTpyBatOT Kak YCTOMYMBOCTb WM JaXe KaK HafeXHOCTb
[EeATeNIbHOCTH.

HaznexHoctb pestensHocTM TK. CyluecTByeT TPYZAHOCTb Pas/IMUeHUs MOHATUA HafeXHOCTH,
6e3onacHoOCTM U pucka. HafeXXHOCTb B MpoCTeiiLleM BUAE OLEHUBAETCH BEPOATHOCTLIO BbIMOIHEHUSA
6e30TKa3HbIX onepauui

p=1-n/N, (6)
rae n - 4ncno 0Tkasos, a N - o6LLee Y1COo onepaLmin uccneyemoro 1 UCMbITyemMoro MHOXecTBa. Mpu
OTKa3ax TEXHWKM BO3HUKAKOT COCTOAHUA 3a NpejenamMmn CTaHLapTU30BaHHON fedTeNnbHOCTU. Mpn aToM
COObITMSA ONAcHOCTU - aBapuid, KatacTpogia MOryT UCKNYaTbCA. Ecin 3a npegenaMum CTaH4APTU30BaH-
HOW [ieATeNIbHOCTN BO3MOXEH HEraTUBHbIN UCXO0[, TO 6e30MacHOCTb Py OLIEHVBAETCA BEPOSTHOCTLIO

P =1_ Y'ﬂ:1p”P (7)
rae Py - BEPOSTHOCTb BbIXOZA 3a NPeesibl CTaHAaPTU30BaHHOM AesiTeNbHOCTH, a Py - BEPOSITHOCTb

He6naronpusTHOro UCcxoga 3a npegenaMu cTaHAapTM30BaHHON AesTensHocTu. C BBefdeHVeM [7] dop-
mManusauun (6) n (7) cnegyeT BECTU YKe B MOHATUAX «FOTOBHOCTU» KakK HOBOIO K/HOUEBOr0 TePMUHa
HafeXXHOCTUW, NpeasiaraeMoro paspabotyuvkamMmy JaHHOro ctaHgapTa. Mtak, npegmeTHOe cofepkaHue
MOHATUA HAAEXKHOCTN 06/1a4aeT 3HaYeHeM cocToAHUA TK. PacKpbiTue CoAepXKaHUs NOHATUA HafexX-
HOCTW COCTaBNsieT TEOPETUYECKYHO 3aayy HOPMAaTMBHOIO OMMCaHUs NapameTpoB HaAEXHOCTU, pas-
NMNYUMOrO OT NMOHATUI KayecTBa, 6e30MacHOCTA U pUCKa.
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5. O6cyxaeHve

Wccnepyemble B HacTOALLER paboTe MOHATUA KOPPENUPYIOT N HEYETKO COOTHOCATCA MEXLY CO-
OO, 4TO KparHe 3aTpyaHseT UX GopMann3aLmio 1 NPaKTUYEeCKoe NPUMEHeHNe B cTaHaapTax. MoHs-
TUA UMEIOT BeCbMa Pa3/INyHbIA BO3PaCT TEOPUI N MPUMEHEHWS, KOTOPbIe CO34aBa/INCh B pa3HOe Bpe-
Msl, OTHOCUTE/IbHO HE3aB1CUMO 1 MPOLBUHYTLI B pa3HOM cTeneHW. Kateropus kayecTsa paspabartbiBa-
nacb B fpeBHOCTM ApucToTeniem, B Tpyaax I". Nerena B 1812-1816 rr. Kateropus HafeXXHOCTU TEXHN-
KN MHTEHCVUBHO (DOPMUPYETCH TOMLKO C cepeanHbl XX-ro Beka. COBpeMeHHble CTaHAapTbl KayecTsa
He pacKpbIBatOT B3aMMOCBSA3M BK/IKOYEHHbIX B HMX MapamMeTpoB, a TAKXKe PpacCMaTpuBaeT He BCe napa-
METpbI, KOTOpble MOrn Bbl ObITh B COCTaBE KaTeropuv Kayectsa. Hanpumep, HafeXHoOCTb, 6e3onac-
HOCTb, PUCK M3y4alOTCA KakK CaMOCTOATE/IbHbIE MOHATUSA, OMUCLIBAKOTCA B OTAE/bHbIX CTaHAapTax,
HecoriacoBaHHbIX MeXay coboi. Kateropus 6e30nacHOCTU MMEET CMbIC/IOBOI aKLEHT K Ye/IOBEKY W
XW3HEAEeATeIbHOCTU. HafeXKHOCTb TaKKe NPUMEHSAIOT OTHOCUTE/IbHO Ye/IOBEKA, HEPEAKO OTOXAECTB-
nAT ¢ 6e30MacHOCTLIO. be3onacHOCTL paccMaTpMBalOT KakK 4acTb TEOPUN HALEXHOCTU. KayecTso B
yrnpaB/ieHMN [0 CUX Nop paspabaTbiBaeTcs B MOHATUAX 6e3gedeKTHOCTH, 6e30WmnboYHOCTI, NPaBn/ib-
HOCTW, TOYHOCTW. [laHHble MOHATUA PACKPLIBAIOT TakXe MOHATUE HaLeXHOCTU [7]. PaccmoTpeHue
TaKoro MOHATKSA, KaK PUCK MOXET OCYLLECTB/ATLCA KaK OLeHVBaHWe, Kak Mepa Hab/ofeHns coobITuS
«Kyfla CKNOHUTCS Yalla BecoB» - Ha NO3UTUBHBIA WM HeraTUBHLIN ucxogd. Mepa HabnogeHNs Benu-
YMHbI UCXOA CBA3aHA C Pa3/IMYeHNeM CBOMCTBA COOLITUSA B MCUUCIEHUM BEIMYMHBI. Takum 06pa3om,
WNNIOCTPUPYETCH HETOXAECTBEHHOCTb MOHATUIN COCTOAHWUIA U COOBbITUIA HafeXXHOCTK, 6e30MacHOCTU Y
pucka. CTonb NPOM3BO/ILHOE MPUMEHEHWE NOHATWIA, 6e3yCNI0BHO, He YAOBNETBOPUTENBHO A/ CTaH-
faptusaumn geatenbHocT TK. PaspelueHve npobembl TpedyeT MexXAUCUMMIVHAPHbLIX MUCcCefoBa-
HWI1 3a NpefenaMmmn TEXHUYECKNX HayK.

6. Mpumepsbl hopmanmsauun 3agay geatenbHocTn TK

3agaya HabnwogeHns perynsapHoctn TK. PerynspHocTb AedTeNbHOCTU 3afaeTca maeeli HasHa-
YeHWs LeATeIbHOCTU: OpraHn3aLoHHbIX KOMIIEKCOB, MPOLLECCOB WY CO3L4aBaeMbiX 06beKTOB. COo3-
[aHne fneTaTeNbHbIX annapaTos ornpeAenseTcs npejenamun 3afaBaeMblX YC0BUIN fedaTenbHOCTU. He-
(hopmasibHas NOCTaHOBKA 3aauv PerynsapHoOCTU AeATeIbHOCTY BO3AYLLHOMO TPaHCMopTa MOXET ObITb
N3M10XKeHa cnefyrowymM obpasom (Tabn. 1).

PerynspHocTb fBNAETCA CBOMCTBOM [eATE/IbHOCTU, MUHUMAKCHON (PyHKLMe. MUHUMa/IbHas ak-
TUBHOCTb PErynspHOCTU SABMISETCA NOPOrOM KOMMEPYECKOW LienecoobpasHOCTU, MakCUMaibHas ak-
TUBHOCTb OrpaHuMyeHa npesesioM BO3MOXHOCTEW, 3a/laBaeMblX Cpefor NPUMEHEHNS U COLEepXKaHVEeM
[EeATeNIbHOCTH.

KorHutmeHas peLuetka «3((eKTUBHOCTb-6€30MacHOCTby. PopManv3aums COoAepXKaHusa [es-
TeNbHOCTY NO COCTOAHUAM BO3MOXHA MyTeM COCTaB/IeHUs COBOKYMHOCTW MOHATUI B BUAE KOTHUTUB-
HbIX pewteTok (KP). [JaHHbIA NOAXOL MHOrO fieT UCMO/b3yeTcs B couuanbHon neuxonorun [1]. KP
MCNOMb3YTCA B MPOMECCMOHANbHOM NOATOTOBKE B TEXHOMOMMAX YMNpPaBNeHUs pecypcamu NIETHbIX
akumnaxei cockpit resources management CRM. Knaccuueckas KP coctaBnserca B Maclutabe 9-9.
Mokaxkem npumep npocToit KP «3aththeKTBHOCTb-6€30MacHOCTL» B MacluTabe 3-3 (Tabn. 2).
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Tabnuua 1

3agaumn HabNOAEHNS PEryNIPHOCTY AEATENLHOCTY BO3AYLLIHOIO TPAaHCMopTa

3aflaBaeMble N OXXuaemble
YC/IOBUSA HAa3HAYEHWS

[MapameTpbl N NOKasaTenu

3afaBaemoe coaepaHuvie gestensHocTu. Liene-
Bble YC0BWS, NAaHbl AeATENbHOCTY BO BPEMEHW
1 NPOCTPAHCTBE: CTPYKTYpa MapLUPyTOB, Pacnu-
caHuin. LlenecoobpasHocTb (3(hheKTUBHOCTD)
MPVYIMEHEHWSI B COOTBETCTBMM C HA3HAYEHNEM

OTHoLWeHMe (aKTUYECKN BbINOMHEHHBLIX MONETOB
(BbINIETOB) K YmMCy 3aniaHNPOBaHHbLIX. Bpems Ha-
PYLUEHMSI PErynsapHOCTU: 3afepPXKKK BblneTa, npu-
ObITUA. PEATUHI NepeBO34YMKa. PeMTUHI asponopTa

CogaepyxaHune npogeccmmn nunoTa. MNpoekTu-

pyemoe 1 3aflaHHOe COAepXKaHue npoteccum.
CoCTOsIHME NPOthECCUOHA/IbHBIX PECYPCOB WH-
AvBMAa, cepTUdULMPYEMOe KaK IMYHbIE [o-
MYCKW Y MUHUMYMb

CpenHee uncno 3agepxek Ha 1000 BbineTos. Cpea-
Hee YnCo OTCTpPaHeHMii aknnaxka Ha 1000 BbIIETOB

MpupogHas cpefa. Pr3nMYeckme CBOWCTBaA Cpe-
Abl:  6e3B03fylUHas, BO3AyLUHas, [AUHaAMUKa
nepemMeLeHns BO3AYLUHbIX Macc, MAOTHOCTb,
TemnepaTypa, BNaXHOCTb, BUAUMOCTb, FPO3bl,
0bnefeHeHne, CABUT BETPa

YacToTbl, KONMYECTBO, BE/IMYMHBI HEGNArONPUATHBIX
METEOYC/0BMIA, NPENATCTBYOLLMX PETYNSPHOCTM

BosgywHoe cygHo (BC). ®dusnueckue, avHa-
MUYECKME XapaKTePUCTMKMK: Macca, pa3mepsl,
CKOPOCTb, YCKOpeHue. OJKCnyaTaunoHHble ©
TEXHWYECKME XapaKTepUCTUKNK. NepeyeHb [o-
MYCTUMbIX HeWCrpaBHOCTEN. PernameHT Tex-
HMYeCKOro obcnyXxunsaHus n pemoHTta (TOuP)

HanmeHOBaHUsA, KOMMYECTBO CUCTEM arperaros,
4acTOTbl UX HEMCMNPaBHbIX COCTOSHWUIA. Bpemsi BOC-
CTaHOB/IEHUA PabOTOCMOCOOHOro coctosHusA. OT-
HoLLeHne BpemeHu npocTod Ha TOUP K KaneHaap-
HOMY pecypcy akcnyartauun. CpefHee 4ncno 3a-
flep>kek Ha 1000 BbinetoB. CpeaHee 4ynucno OTCTpa-
HeHwin BC Ha 1000 Bbl/eToB

TexHocdepHas MHPacTPYKTypa. OpraHusa-

LYMOHHbIE YCNOBWS a3POMOPTOB 1 TEXHUYECKOE
OCHalLleHWe Tpacc, aspoApPOMOB, MUHUMYMbI

B3/1€Ta U MOCaAKM

CpenHee umcno npepsaHHbIX B3netoB Ha 1000
B3/1eTOB. CpefiHee 4YMCNO BbIHYXAEHHbLIX MOCaA0K
Ha 1000 nocagok

Tabnuua 2

KorHntueHas peLeTka «3(eKTMBHOCTL-6630MacHOCTb»: A - TOUKa MppaLoHabHON Helene-
CO06pa3HoOl feaTeNbHOCTU; X - TOUKA MaprUHa/IbHOr0 COCTOAAHWA U36PaHHON AeATeNbHOCTH

X

3.1. Obnactb HepocTu-
XXUMOR 3(PeKTUBHOCTH
[eATeNnbHOCTH

3.2. O6nactb npepensb-
HO [JOCTMDKUMOW  3h-
(heKTUBHOCTU JesATellb-
HOCTU

3.3. O6nactb 3anpe-
JeNbHbIX Hepeannaye-
MbIX COCTOSIHUI faes-

TENbHOCTA

2.1. O6nacTb NpakTnye-
CKV BO3MOXHOM 3(hhek-
TUBHOCTY LeATE/IbHOCTU

2.2. O6nactb HOMMU-
Ha/IbHON 3eKTUBHO-
CTW, 3aflaHHOM Ha3Ha-
YeHMeM [esTeNbHOCTU

2.3. ObnacTb KartacT-

POHBIX

[eATeNbHOCTU

COCTOSAIHMIA

° 4 g xzmooEs

1.1. O6nacTb Heueneco-
06pasHbIX COCTOSAHNIA
[eAaTenlbHOCTH

1.2. O6nacTb COCTOS-
HUIA 0TKa30B 1 OLIU-
OOYHOW AeATENbHOCTY

1.3. ObnacTtb aBapuii n
VHUWAEHTOB feATe lb-

HOCTU

1

2

3

Be3onacHoCTb
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Ocn KP MOryt uMeTb BapuaHTbl [BOWHbIX HaWMEHOBAHWIA COCTOSAHMWIA: «3(P(EKTUBHOCTb-
He3a((PEeKTMBHOCTb», «0e30MacHOCTb-0MacHOCTL». KP pa3pabaTbiBalOTCA U NPUMEHAOTCA ANA 3KC-
MePTHOro OLEHMBaHUA He(hU3NYECKNX faHHbIX HEYMCNOBOM NPUPOALI 06BEKTOB MUCCedyeMOor npes-
MEeTHOW 061acTu.

7. 3aKntoueHue

Pe3tomMypyeM BbILLEN3IOXKEHHOE COAePXKaHMEe CneayroLmMmM 0b6pa3oM. TeopeTnyeckas, NOHATUIA-
Has He3aBepLUEHHOCTb, B3aUMHasA HECOrTaCOBaHHOCTb, C/IOXKHOCTL (hopMain3aLnn Ans npakTU4ecko-
ro NPMMEHEHNS COCTaB/SIET CoAepPXXaHMe NPO6/eMbI ONUCAHWS CBOMCTB U COCTOSIHWIA CNOXKHbIX 00b-
eKTOB, Takmx Kak TK. Hanbonee oTB/ie4YeHHbIM Havasiom onucaHna TK ABNAETCSA MOHATME KavyecTBsa.
HabntogeHne kavectBa TK 06nagaeT onpeneneHHOCTLIO - 3afaHHbIM Has3HayeHMem cBoicTBas. Ha-
ontogeHve kavectsa TK ocyllecTBnseTcd B Mepax oueHuBaHus. HabnogeHne konvyectsa 06nagaet
HeonpeaeneHHOCTbIO M3-3a AMCKPETHOCTM M U3MEHEHWUIA CBOMCTB 06beKTOB. COOTHOLLEHNE KayecT-
BEHHbIX 1 KOMIMYECTBEHHbIX N3MEHEHWI CBOMCTB 06BLEKTOB BO BpeMeHM 06/1a4aeT MepOi yCTONYMBO-
CTW. YCTOMUMBOCTb €CTb Mepa HageXXHOCTU. D((HeKTUBHOCTb B LUMPOKOM MOHUMaHUM TOXAECTBEHHA
LienecoobpasHocTy. be3onacHoCTb, MOHMMaeMas Kak Mepa 3alMLLEeHHOCTH, TakKe 001afaeT 3HaYeHu-
eM HafleXXHOCTU. PUCK B Mepax MO3UTUBHbLIX WU HEraTMBHbIX MCXOZOB eCTb Mepa 3PQeKTUBHOCTU 1
onacHocTu. B HacTosLel paboTe NOHATME KayecTBa Q paccMaTpuBaeTCs Kak CBOWCTBO, Habntogaemoe
B COCTOAHMAX: 3(eKTUBHOCTL E, 6e30nacHOCTb S, HafeXHOCTb R. Haye KayeCTBO MOXET ObITb
NnpeAcTaB/IeHO Kak napameTpuyeckoe MHOXEeCTBO

Q=<E,S,R>. (8)

CnepoBaTtefibHO, COCTaB/eHMe TPebOoBaHWI K U3LENNI0 ABNSETCA ONUCcaHMEM CBOMCTB 06beKTa U
YCNOBUIA NpUMeHeHWs. Hanpumep, ycTaHOBNEHME (DU3MYECKMX Pa3MepoB /eTaTeNlbHOro arnnapara,
npefHa3Ha4YeHHOM CKOPOCTU U BbICOTbI MOMeTa. ATO ONpefenseTca Kak 3afada NnpoeKTUpOBaHUA U
YCTaHOB/IEHWNA Ha3Ha4YeHUs1 pecypca 06bekTa. VI3MeHeHme CBOMCTB HabnoaeTcsl B COCTOAHMAX (Ma-
pameTpax) 1 cobbITUAX, ONpeaenseMblX KaK COCTOAHUSA HAAEXHOCTH, 3(h(heKTMBHOCTU, 6e30MacHOCTH.
Takmum 06pa3om, onucaHne TpeboBaHUA K 0O6BEKTY, €ro CBOWCTB €CTb Ha3HaYeHve pecypca, a Habso-
[eHNe COCTOAHWI ABNSETCS HEOOXOAMMbIM YC/TOBMEM YNPaB/EHNS HALEXXHOCTHIO, AIPPEKTUBHOCTbIO U
6e30MacHOCTbLHO.
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THE STATES AND PROPERTIES CONCEPTS OF PRODUCTION ORGANIZATION
STANDARDS IN TRANSPORT COMPLEXES STUDY

Plotnikov N.I.

The of quality and properties and reliability states, efficiency and security concepts study in order to establist
lationship in practical use in the transport systems production standards.

Key words: transport complex subject, category, reliability, tasks of supervision.
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NCCNEJOBAHVE U MOAE/IMPOBAHVE HOPMATUBHOW
HALE>XXHOCTW TPAHCIOPTHOI'O KOMITJIEKCA

H.N. NMNOTHNKOB

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

WceneaytoTcst BOSMOXHOCTY UCMO/b30BaHMS TEOPUI HAZIEXXHOCTU TEXHUKW 1 MEPEHOCA ee COAiepXKaHns ANs
6OTKM TEOPWU HAZIEXKHOCTM TPAHCMOPTHOIO KoMMiekca. dopmynmpyeTcs o6Luas 3aga4ya HOPMaTVBHOIO HaB/MHO/E
[EXHOCTN TPAHCMOPTHOIO KOMI/EKCA.

Kntouesble cnosa: MOAETMPOBaHNE, 06beKT, aBTOMaT HafeXXHOCTU, METOA.
1. BBepfeHue

TpaHcnopTHbIA Komnneke (TK) paccmaTpmBaeTcst Kak COXKHbIA 06bEKT (IU3NYECKUX U Hedu3un-
YECKMX 3/IEMEHTOB MCKYCCTBEHHOIO MPOUCXOXAeHus. lMpoekTupoBaHne TK cocTaBnseT COBOKYI-
HOCTb OMWCAHWIN Ha3HAYeHMsI N HafEeXXHOCTU OpraHU3aLMOHHOM, Yen0BeYECKON N TEXHUYECKOW CO-
CTaBNALWMX KoMMNekca. HabnogeHve (M3mepeHne, NCYNCNIEHNe, OLEHMBAHWE) CBOMCTB Ha3HaYeHNs
TK NoHMMaETCA KakK YCTaHOB/IEHNE HafeXXHOCTU B OMpPeAeneHnsX 1 TepMrUHaxX NPUHATON HOPMaTMB-
HON JOKYMEHTaLUMM M KOMYECTBEHHOrO annapara pacyeToB. Teopusi HAAEXHOCTU TEXHUKN MMeeT
MoJlyBEKOBYIO UCTOPUIO, HAYYHOE COZepXKaHue 1 HopmaTtuneHyto 6asy: TOCT 13 377; TOCT-P 53480-
2009-67; MOCT 13.337-75; TOCT-27.002-89. NcxoaHbIM MOHATUEM HAAEXXHOCTU ObII0 MOHATNE UC-
NPaBHOCTM TEXHWYECKOTO YCTPOMCTBA. MOCKO/bKY MaLLWHBI paboTasn 1 ¢ YaCTUYHBIMK HEUCNPaBHO-
CTAMK, 3TO CO3/aBasI0 HEYETKOCTb NOHUMaHUA 061acTy onpeseneHns [McnpaBHOCTb, HEMCMPAaBHOCTL].
BBefeHMe TepMUHa «0TKa3» onpeaensieT HeBO3MOXKHOCTb MUCMO/b30BaHUSA TEXHUYECKOro usgenus. Jo
BBefeHUs [4] HageXXHOCTb onpeaensnach Ka4eBbIM CBOMCTBOM 6e30TKAa3HOCTW, AOMNOMHUTENBHO:
[0NT0BEYHOCTb, PEMOHTOMPUIOAHOCTb, COXPaHAEMOCTb. K HaCTOALLEMY BPEMEHMN 3BOMHOLMUA NOHATUSA
HafeXXHOCTM B CTaHAapTax packpbIBAeTCA B NMOC/NeL0BaTE/IbHOCTU: UCMPABHOCTbL -> 6€30TKa3HOCTb —* M
paboToCMOCOOHOCTL -* rOTOBHOCTb. B HacTosLLen paboTe mMccneaytoTCs BO3MOXKHOCTM UCMO/b30Ba-
HUA TEOPUW HALEXHOCTU TEXHUKMN U NEepeHoca ee CoAepXXaHusa Ans pa3paboTKy Teopun HafeXXHOCTU
TK. BbINonHseTcs KpaTKuii 0630p HOpMaTMBHOM 6a3bl HageXXHoCTU. PopmynmpyeTcs o6was 3agava
HOPMaTMBHOI0 HabnoaeHns HagexxHocTy TK. MNpn 3TOM onycKaeM KpUTUYECKWIA aHann3 CTaHA4apToB,
npeacTasnss COOCTBEHHOE MOHVMaHNe HOPMATUBHOIO COAEPXKAHUA HAJEXKHOCTH.

2. OCHOBHbIe MOHATKA, onpeageneHna n TepMnUHbl HaEXHOCTHN

B cootBeTcTBMU C [4] HagexHOCTb!, dependability - CBOCTBO FOTOBHOCTU U BAUSIOLLME HA HEro
CBOWCTBa 6€30TKa3HOCTU U PEMOHTOMPUIOAHOCTU U NOAJEPXKKA TEXHUYECKOro 06CNyXmBaHusA. [o-
TOBHOCTb, availability - cnoco6HOCTb U34enuna BbINOMHATL TPebyeMyro PYHKLMIO NPU AaHHBIX YCII0-
BUAX B MPELNOIOXKEHNMN, YTO HEOOX0AMMbIE BHELLHME pecypcbl 06ecneveHbl. be3oTkasHoCTb, reliabil-
ity - CNOCOBGHOCTb M3AeNnNs BbIMOMHATL TPebyemyto PYHKUMIO B 3aLaHHOM MHTEPBa/Ie BPEMEHWN Mpu
[AaHHbIX YCNOBMAX. PEMOHTOMPUIoAHOCTL, maintainability - cnoco6HOCTb M3Aennsa Npu AaHHbIX YCo-
BUAX MCMO/b30BAHWA N TEXHNYECKOr0 00CNY>KMBaHWA K MOLAEP>KAHWIO TN BOCCTAHOB/IEHNIO COCTOS-
HWA, B KOTOPOM OHO MOXXET BbIMOSHATL TpebyemMyto (hyHKUMIO. JonrosevyHocTsb, durability - cnoco6-

1 CyuiectBuTe/IbHOE HALEXKHOCTb MOTUBUPYETCA, T.€. ABMISAETCA MPOU3BOAHBIM OT r/1arosa HafeaThCs - «Ha [es
NATLCSA», YTO 03HAYAET BO3MOXKHOCTb OCYLLECTB/IEHUS, AeACTBUSA. [JaHHbI TEPMUH UCNOb3YHOT TOMLKO AN 00LL
NNYECTBEHHOrO OnucaHus HagexHoctu [4, c. 12].
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HOCTb U3LeNNSA BbIMONHATL TpebyeMyto (hYHKUMIO 0 LOCTUXEHUSA NpefesibHOro COCTOSHUS Npu faH-
HbIX YC/MOBWAX WCMO/Mb30BaHUA W TEXHWUYECKOro 06CnyxmBaHUs. KOMMIEKCHOe MaTtepuasibHO-
TeXHMYeCKoe obecrieyeHme, integrated logistic support ILS - npoLecc CKOOpANHMPOBAHHOTO Yrpas/e-
HUA 06ecrneyeHns BCEX MaTepuaioB U PecypcoB, TpebyembixX Ans skcnayarauum nsgenns. CoxpaH-
HOCTb, Storability - cnocO6HOCTb U34eNuns BbIMOMHATL TPebyemMyo PYHKLMIO B TEYEHME M NOoCce Xpa-
HeHUA 1 (1K) TPaHCMOPTUPOBAHMS.

HazeXXHOCTb OMUCbIBaeTCA Kak CBOWCTBO, CTPYKTYPUPYEMOe B YAaCTHbIX CBOWCTBax, KOTOpbIE
MPOSABNAOTCA B COCTOAHMAX. PaboT0OCNOCO6HOE COCTOAHME, Up State - COCTOAHME U3LeNNd, NMPU KOTO-
POM OHO CMOCOGHO BbIMOMHUTL TPEOYyeMY0 (DYHKLMIO MPU YCIOBUK, YTO NPeACTaB/ieHbl He0OXoau-
Mble BHelLLHWe pecypcbl. HepaboTocnocobHoe coctosHue disabled state: coctosHue m3fenus, npu
KOTOPOM OHO CMOCOGHO BbINOMAHWUTL TPebyeMyto (yHKLMIO No Nto6ol npuymHe. MNMpeaensHoe cocTos-
Hue, limiting state - cOCTOsHWE U3LeNns, NPU KOTOPOM ero Aa/lbHenLwas aKcnayarauus HegonyctnMa
WK HewenecoobpasHa no npuymHaM OnacHOCTM 3KOHOMUYECKUM WM 3KOMOTUYECKNM. KpnTuyeckoe
COCTOsIHYE, critical state - cocTosHME N3N, KOTOPOE MOXET MPUBECTM K TAXeNbIM NMOCMeACTBUAM:
TPaBMMPOBaHWIO NKOAEN, 3HAUNTENIbHOMY MaTepuaibHOMY YLLep6y WUn HenpuemsieMbIM 3KOJOrnye-
CKVM MOCNeACTBUAM.

3meHeHNs 1 nepexofbl COCTOSAHWUIA NPOSBASIOTCSA B COObITUAX: NOBPEXAEHNE, HEUCNPABHOCTb,
oTKas3. Mospe>kaeHne, damage - npuemnemas 1 nosnb30BaTeNs HermosiHas CnocobHOCTb U3AENNs Bbl-
MOSHATL Tpebyemyto (yHKUMIo. HeucnpasHocTb, fault - cocToaHMe? n3genns, xapakrepu3syroLleecs
HeCrnocoOHOCTbIO BbIMOMHATL TPeOyemyto (DYHKUMIO, UCK/YaA TaKyk HEecroco6HOCTb BO BpeMs
NPO(UNAKTUYECKOTO TEXHUYECKOTO 0BCNYXMBAHWA UK APYTUX 3an1aHUPOBaHHbIX AeACTBUIA UK 13-
3a HexBaTKM BHelLHUX pecypcoB. OTKas, failure - notepsa cnocobHOCTN N3LeNNA BbINONHATL Tpebye-
MY (hyHKUMIO. TexHuyeckoe obcnyxusaHue (TO), maintenance - COBOKYMHOCTb BCEX TEXHUYECKUX
1 OpraHn3aLMOHHbIX AeNCTBUIA, HanpaB/ieHHbIX Ha NOAAepXKaHVe Un BO3BpaLLeHve nsnenvs B pabo-
TOCNOCO6HOe cocTosHMe. TO OCyLLECTBNAETCA B OCHOBHbIX NpoLeccax 06Ccy>KMBaHus: NpoQuIakTy-
YEeCKOe, KOPPEKTMPYHOLLee N OPUEHTMPOBaHHOE Ha 6e30TKa3HOCTb.

HopmaTunBHble ONmcaHns HageXXHOCTU pa3paboTaHbl 418 TEXHUKM, TEXHUYECKUX U3L4eNIA, MaLLnH
1 yCcTporcTB. OTKa3 3/1eMeHTa CTPYKTYPHO C/IOXHbIX 0ObEKTOB MOXET ObITb HE 3aBUCUMbIM OT CO-
CTOSIHUSA JPYTUX 3M1IEMEHTOB U 3aBUCUMbIM OT MOBPEXAEHWUIA NN OTKA30B APYrMX 3/IEMEHTOB JaHHOIo
obbekTa [1, 3, 13]. N8 CNOXHbIX 00BLEKTOB OCHOBHbLIM MOKa3aTesieM HafeXHOCTU NPUHUMAeTCs Ha-
paboTka Ha 0TKa3. OCTa/lbHble NOKa3aTen NpPeacTaBNATCA HECYLLECTBEHHLIMU U HEBO3MOXHLIMU
[N KOJIMYECTBEHHOMO UCUUCNEHUS. [19 ONUCaHWUA HafeXXHOCTU CTPYKTYPHO CNOXHbIX OOLEKTOB,
TaKMX KaK TPaHCMOPTHbIA KOMMEKC, TEOPUS HALEXHOCTU TEXHUKM MOXKET ObITb /IMLIbL WCXOAHLIM
MYyHKTOM A/19 pa3paboTku [6, 10, 12].

3. TMpeamMeTHOe cofiepXKaHne NOHSATUIA Ha3HAYEHWS U HAZIEXKHOCTYM CNOXHbIX 0O bEKTOB

HopmaTuBHOe cofep>kaHne chopMMpPOBAHO He TO/bKO B CTaH4apTaxX HaAEXHOCTH, HO TakXXe B CO-
cTaBse cTaHfgapToB Kavectsa NOCT 22851-77, TOCT 15467-79, PL, 50-149-79, B ctaHgapTax 1SO n
APYrux, rae ecTb rpynnbl Ha3HAYeHUs, HafgeXXHOCTW, 6e30MacHOCTH, pecypcoctepexeHuns. CnoXHbIN
0OBEKT OMUCbIBAETCH B MOHATUAX, OMpPeLenieHNaX U TePMUHAX Ha3HAYeHUs U HafexxHoCTu. Pasgene-
HVe Ha Tpynnbl Ha3HaYeHWs W HaAeXHOCTU MPUHLMNNAaNbHO HEOOXOAMMO, HO B CYLLECTBYHOLLMX
CTaHapTax OCYLLeCTBNAETCA HeYETKO. [1aBHbIe TPYAHOCTY ONUCaHUA NapamMeTpoB Ha3HauYeHUs onpe-
[eNnatoTCcsA B BbIOOpPe NPUOPMTETOB CBOMCTB. 14 NOTPebuTenein nokasaTenn HageXHoOCTH CTOAT BbiLLe
nokasaTesiell HazHayeHus. Mexzay TeM camo MOHATME Ha3HayeHus, KakK Leflb NPUMEHEHWs, TpebyeT
[OMOSTHNTENBHOIO UCCNEeL0BaHNA YXKe MOTOMY, YTO OHO BOOOLLE OTCYTCTBYeT B cTaHAapTax. MoHs-
TUAMW, OTYACTWU PACKPbIBAKOLLMMM Ha3HAYEHWe, MOTYT CUMTaTbCA MOHATUA TpeboBaHWSA, COOTBETCT-
BUA. MapamMeTpbl Ha3HaYeHUs COAepPXXaT OnMcaHns CBOMCTB (BE/IMYMH): MPUHALNEXHOCTH, (YHKLMO-

23[eCb HeNCrNpaBHOCTb B OT/IMYKME OT [4] OTHECeHa K COObITUAM.
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Ha/lbHble, KOHCTPYKTUBHbIE, CTPYKTYpPHbIe. CyLLECTBYIOT PaCcXOX/AeHNA COLePXKaHNA OTeYECTBEHHbIX
N MEeXAYHapOAHbIX CTaHAApPTOB KayecTBa, KOTOPbIe NPOSABIAITCA B TOM, YTO OTEYECTBEHHbIE CTaH-
[apTbl OPUEHTUPOBaHbI Ha KO/IMYECTBEHHOE TEXHNYECKOE HOPMUPOBaHUE K U3rOTOBMIEHUIO U3LENWA.
3apybexxHas NonTMKa CTaH4apTU3aLmMm Hanpas/ieHa Ha pa3paboTKy nporpaMmM 1 pyKoBoAcTs [11].

[ns ycTaHOBNEHMA B3aMMOCBA3M NOHATUIA HA3HAYEHNSA U HALEXXHOCTM HEOOXOAMMO 06paTUTLCA K
CMbIC/TY MOHATUIA CBOWCTBA U COCTOAHWSA. CBOMCTBOM Ha3bIBAOT 06BHEKTUBHYHO OCOGEHHOCTb MO3Ha-
BaeMo npesMeTHOCTM 06bekTa. COCTOsiHME, MO APUCTOTENHO, 3TO NPOSAB/ISEMbIE B U3MEHEHUSAX CBOWA-
ctBa. «ObnagaHveM 1IN CBOMCTBOM hexis Ha3biBaeTCst NPOSBIEHMNE HEKOTOPOW AeATeNIbHOCTW TOro,
4yTO 06nafaeT, U TOro, YemM OHO 06/1aflaeT; TaKoe PacrosioKeHNE MO OTHOLUEHUIO K APYromy, Harpu-
Mep, 340P0Bbe eCTb HEKOTOPOE CBONCTBO». [anee, «MpexofsauimMm CBOMCTBOM UK COCTOSHMEM pathos
Ha3bIBAeTCA CBOMCTBO, MO OTHOLUEHNIO KOTOPOro BO3MOXHbI M3MEHEHWS; Pa3HOro poja NnposiB/IeHNs
3TUX CBOMCTB W NPUMEHEHMUst UX» [2, €. 244]. COCTOSAHMSA 06BEKTOB Ha CO6CTBEHHOM 3NUCTEMOSION -
YECKOM YpPOBHe MOTyT pacCMaTpuBaTbCA Kak CBOMCTBAs. Takum 06pa3oM, MOHATUE Ha3HaYeHUs ABNS-
eTCs 1 ONUCbIBAETCA B MapameTpax CBOWCTBA KayecTBa 00BEKTA, a MCNO/b30BaHNeE, NPUMeHeHMe 00b-
eKTa HabnogaeTca (McUMCNAeTcs) B NapaMeTpax COCTOAHWIN HAAEXHOCTHU.

HasHayeHue destination cf10)XHOro 06bekTa D ONUCLIBAETCA CBOMCTBAMU Ha3HaYeHWUs U OCHOB-
HbIMU YCNOBUAMUN HafeXXHOCTU D. Ha3blBaeMOM 34eChb TPMaLoW Ha3HaYeHUA-HaAeXHOCTU: NPOEKTUPO-
BaHWsi, M3rotoeneHns (MPOU3BOACTBA) M AKCMNyaTaumm obbekTa. Mpu 3ToM HabnogeHe CBOMCTB U
napameTpoB HaJeXHOCTU ABMISETCA CPELCTBOM HabNIOLEHWS U YCNOBUEM COOTBETCTBUSA CBOWCTB Ha-
3HAYEHUS LeNsam edaTelbHOCTH

D:{D|D,D,,, D,r)b=D. (1)

OCHOBOW TEOPETUYECKOro M NPaKTUYECKOTO UCUUCIEHNA HALEXXHOCTUN SBNSETCA BEPOATHOCTHbIN
MOAXOA W CTaTUCTUYECKME pacyeTbl NMoKasaTesieil Mo ycTaHOB/EHHbIM cBOcTBaMm [5, 10]. B nokasate-
nax 6e30TKa3HOCTM paccMaTpuBaeTcs BpeMs 6e30TKa3HO paboTbl OCHOBHOM C/lyYaliHOM Be/IMYUHBI T:
a) BEpoATHOCTb 6e30TKa3HOW paboTbl P TEXHMYECKOro 06beKTa B 3afaHHbIX YCMOBUAX W 3afaHHOW
NPOAOHKNTENLHOCTY BPEMEHU paboThbl t

p(v =p{T >v; @
0) BEPOSITHOCTb OTKa3a ( B C/lyyae BpeMeHu 6e30TKa3HOo paboTbl T MeHbLLE 3a4aHHOrO0 t
a{t) = a{T<1). ©)

Mcnonb3ys BblpaXXeHWe CyMMbl BEPOSATHOCTEN HEeCOBMeCTUMbIX cobbiThin p(t) 4- q[i) = 1, pac-
CUMTBIBAKOT BEPOATHOCTb OTKa3a

®)=1-pPO )
nnn 6e30TKa3HOCTU
p(t) =1 -q(®). ®)
[ns CNOXHbIX 00BLEKTOB MOKa3aTe/lb HafeXXHOCTM ONpeAenseTca CTaTUCTUYECKOW OLEHKOM
N - n(t)
pt)=—> (6)

roe N - YnMC/o OQHOTUMHBIX 3/1EMEHTOB C/IOXKHOIO 00beKTa; N(t) - YMCNO OTKaszaBLIMX OOBLEKTOB 3a
Bpems t. COOTBETCTBEHHO CTaTUCTMUYECKAS OLEHKA BEPOATHOCTM OTKA30B OMpeaenseTcs

qH =1= - (7)
OueHKa paboToCnoCOBHOCTN CNOXHbBIX 0OBEKTOB MOXET ONpeseniTbCA NPakTUKOW NPUMEHEHUS.
KoaduumeHT onepauoHHo roToBHOCTY operation availability 6,, onpesenseTcs

60a =6ap(tp) ®)

3 CBOIACTBa BOAbI MPOSB/ISAOTCS B COCTOSHMAX XXMAKOM, TBEPAOM, Napo06pa3HOM, KPUCTAIIMYECKOM. B Kaxaom

COCTOSIHUN BOJa MMEET OTAE/IbHbIE CBOICTBA, KOTOpPbIE TaKXXe MOTYT NMPOABMAATLCA B COCTOAHUAX.
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rAe B, - KO3(ULMEHT roToBHOCTH; p(t,) - BEPOATHOCTL 6€30TKA3HOW paboTbl B MEpUOf BPEMEHN
t, 33fjaHHOTO HasHaueHVem 00beKTa. DPPEKTUBHOCTL MPUMEHEHWs 0OBEKTOB OmnpedensieTcs Kak

KO3(PULMEHT TEXHWYECKOTO UCMONb30BaHNA. [aHHbIN KO3MMULMEHT B, €CTb OTHOLLIEHWE MaTeMa-

TUYECKOro OXWAaHWsi 06LLEro BpeMeHM paboTOCMOCOOHOrO COCTOSHWSI B YCTaHOB/EHHbIV Nepuof
3KCM/yaTaLum U NepepbIBOB MO BUAAM TEXHUYECKOTO 06CyXMBaHMS 1 pemoHTa TOuP

B = YUY GEF THYFT) 1211 ©)
rae L - nepvop paboTocnocobHOCTM B i-M LIMKIIE; T. - BPEMS BOCCTaHOB/IEHMS MOC/IE i-r0 0TKa3a;

- JMTENbHOCTb BbIMOMHEHMS perfiaMeHTa NpounakTnyeckoro j-ro TOUP, TpebGytoLLero BbIBOAA

06beKTa M3 3KCnayaTauum; n - YCNo paboumnx LMKIOB 3a paccMaTpuBaeMblid MEPUOL SKCMNyaTauum,;
M - YMCNO OTKA30B ¥ BOCCTaHOB/EHWIA; K - uncio npodunaktnyeckmux TOUP.

4. MeTop KaTeropuMinHOro nepeHoca HafeXXHoCTU AedaTelbHOCTH

OTHOLLEHME KaTeropum HafleXXHOCTM MOXET YCTaHaBIMBATLCS Yepe3 aHanoru, Apyrue KaTeropum
1 TOX/ECTBEHHbIE NMOHATUS. KaTeropms HafeXHOCTU Ye/ioBeKa MOXKET PacKpbIBaTbCs Yepe3 MOHATHS
NPaBUNbHOCTK, TOYHOCTU, YCTONYMBOCTH, YBEPEHHOCTM AeATENbHOCTM. OJHAKO MCNONb30BaHME TOX-
[ecTB TpebyeT npeABapuTeNlbHO PacKpbIBaTb COAEPXKaHMe BBOAMMBIX MOHSATWIA. B HacTosLleli paboTe
[aHHbI NOAX0A Ha3blBaeTCA METOAOM KaTeropuiHoOro nepeHoca. AHal0roM HafeXXHOCTU YenoBeka
SIBNSETCA KaTeropus HafeXXHOCTU TEXHWKU. B aTOM ciyyae HEO6X0AMMa afieKBaTHOCTb NepeHoca pas-
paboTaHHON TEOPUI HAAEXHOCTN TEXHUKW Ha AesTeNbHOCTb YenoBeka. [1s onmMcaHust KaTeropum Ha-
AEXHOCTW B MCCNEA0BAHMAX MPEUMYLLECTBEHHO WCMOMb3YeTCA BEPOSITHOCTHas Mepa. B HacTosiei
paboTe HafeXHOCTb YenoBeka M NunoTa H, NoHMMaeTcs Kak BO3MOXHOCTHas mepa HabnmoaeHus p,

afieKBaTHas yCnoBmaM U36paHHOI Cpeabl Ha3HauYeHUs AesTenbHOCTM: M,
Hn=M, {M\s(M )}, (10)
rae M,, - MHOXECTBO, ONpesensieMoe YCI0BUAMM S.

5. HageXxHocTb Kak npaBu/IbHOCTb

Mof npaBUbHOCTLIO, accuracy, NMOHWMAKOT BbINOMHEHWE [EACTBMIA B COOTBETCTBMM CTaHAApT-
HbIM OrpaHWYeHNsM BO BPEMEHMW M NPOCTPaHCTBe. [eincTere 06nagaet 3Ha4eHNEM BeNMYMHbI PaboThbl
N XapaKTEPUCTUKOIN BPEMEHN, Ha3blBaEMOI CBOEBPEMEHHOCTbIO [7]. HafeXXHOCTb MMoTa ON1cbIBaeT-
CA Kak Mepa MpaBu/IbHOrO peLLeHns 3agad

Hn = m/N, (11)
rAe M - YAC/Oo NPaBW/IbHO PeLleHHbIX 3aga4, a N - obLiee umcno 3agad. MpaBunbHOE AelicTBMe, action
a,, BbIMOMHAETCA B CTaHAapTHOM ornepaunoHHoin npouesype (COIM), Standard Operation Procedure

(SOP), B MOMEHTbI BpeMeHU ty, t,,...t, C pe3epBoM BpemeHWn + At. MNpasunbHOE UAN HOPMaIbHOE

AeNCTBIE BbIMOMHSETCA NPW CBOEBPEMEHHOM OOHAPY>EHUM OMepaTopoM CUrHana UAM COBOKYMHOCTK
CUTHANOB 0 HEOOXOAMMOCTM AelicTBuA. [anee NPOUCXOANT UAEHTU(MKALMSA COOTBETCTBIS CUTHANOB
CTaHAAPTHbLIM KOH(MUIypaLmaM, NPUHSATYE PeLLeHs, 1eiiCTBMe, OLieHKa pe3y/bTaTa. MoHATUE pe3epBa
BPEMEHU CBSA3bIBAOT C BAXXHOCTLHO UM 3HAYMMOCTbHO NpoLieaypbl. CBs3b pe3epBHOr0 BPEMEHU Aeii-
CTBUS anmnpPoOKCUMUPYETCS IKCMOHEHLMaNbHON 3aBUCUMOCTbHO

c, (12)
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roeC(? ) - 3Ha4MMOCTb MO COAEPXKaTeNlbHbIM 1N BPEMEHHBLIM OrPaHUYeHusaM; e /E> - HenpepbIBHOCTb
W MHTEHCUBHOCTb NMOTOKa COObITUIA X = 1jt . Bpems feincTsus, BpeMs npoLeaypsbl To=T,+ T,

YBE/IMUMBAETCS Ha BPEMS peakumn T,.

6. HaneHoCTb KaK TOYHOCTb

TOYHOCTb, precision - cTeneHb COOTBETCTBUA [LEACTBUTENbHbIX 3HAYEHWI NapaMeTpoB 06bekTa
NX HOMUHaNbHBIM (38fjaHHbIM) 3HAYEHUAM. TOYHOCTb KaK MOHATWE COCTaB/ISAET MPOCTPAHCTBEHHbIE
(reomeTpuryecKme) BeNMUMHLI (CBOICTBA), eAMHO00pa3Me nokasatesiell MHOXXEeCTB MaTepuasibHbIX 00b-
eKToB. B KayecTBe Kateropmu, 06paTHOW TOYHOCTH, UCMO/b3YeTCa NOHATHE NorpewwHocTh. CooTBeT-
CTBME KOHKPETHOr0 3HaYeHNA KOHKPETHOro rnapamMeTpa OnpeaenseTcs NoHATHEM norpeLuHocTtu. lMo-
rPELHOCTb - OT/INYME AEeNCTBUTE/IbHOIO 3HaYeHUs napameTpa 06beKkTa OT HOMUHAILHOTO0. B TexHu-
YECKUX AMCLMNIMHAX TOYHOCTb NapameTpa 06beKTa OnpesensoT n3mepeHmemM. PasinyaloT TOYHOCTb:
KOHCTPYKTOpPCKYto (KT), TexHonormnyeckyto (TT) u akcnnyataymoHHyto (3T). KT - 3aaaeT (HOMUHU-
PYET) NPVHLMMbI NPOEKTUPOBaHWA LeATeNbHOCTU. TT - COCTaBNAET BapUaHTbI U BbIOOPbI NPUMEHEHNS
06bekTa. 3T - OTC/MEXMBAET COOTBETCTBUE (PaKTUYECKMX MapamMeTpoB 06beKTa 3afaHHbIM YCI0BUAM
NpYMeHeHNs. Pa3inyatoT cCUCTeMaTUYeCKyH NOrPeLlHOCTb U CyYaiiHyto. CucTemaTnyeckas norpeLu-
HOCTb AB/ISIETCA CNeACTBMEM 3a4aHHbIX NpuHLmMnos KT v NposBnseTcs B CTaTUCTUYECKMX NOKasaTe-
nax. CnyyariHas NOrpeLlHoCTb MOXKET ObITb cnegcTerem TT n 3T. Mepoii TOYHOCTU NapameTpa SBNs-
eTcq BennumnHa G, BblumncseMas rno opmysiam

GC=Xg Xy, ecmm Xg < XynVvV<T (13)
nnm
G=XJIXn,ecmm Xr>Xn nV<T(G<1), (14)

roe Xy - LefCTBUTENbHOE 3HAYeHe napameTpa; X, - HOMUHa/IbHOE 3HaYeHne napameTpa; V - pac-
cesHMe [eNCTBUTENbHbIX 3HaYeHWI napameTpoB; T - JOMYCK OTK/IOHEHWI napameTpa. A6CONHOTHaS
MOrpeLlHOCTb A , BbIPaXaeTcsa B eAMHMLIAX NapameTpa 1 pacCunTbIBAeTCS
A, = [Xe- Xn| . (15)
OTHOCUTENbHAA NOTPELLUHOCTb A - 3TO OTHOLLEHVE aBCOMHOTHON NOrPeLLIHOCTY K HOMUHaIbHOMY
3HaYEeHMIO
Ao =(A JXn ) 100 %. (16)
TOYHOCTb AeVCTBUIA onepaTopa 3aBUCUT OT CUCTEMATUYECKUX U CYYalHbIX MPUYMH 1 Onpeaens-
eTcs No NPUGAMKEHHOIR thopmy e

=M+ 27, (17)
rge M= L, +.. .mk €CTb CUCTEMATUYECKME NOIrPELLIHOCTN CUCTEMBI
Vi +f2a + -+ A (18)

CpefHeKBaZpaTUYHbIe OTKNOHEHWS CyyaiiHbIX MOrpeLHOCTel B 3/ieMeHTax cucTeMbl. ABGCONIOTHaAsA
TOYHOCTb JeNCTBMA OnepaTopa NpPakTUYecKy He JOCTUMXKMMA, /18 3TOT0 paccUnThIBAeTCA 06LLas npu-
em/ieMas NorpeLIHoCTb U pe3epB TOUHOCTU

j=bj-Smn: (19)
rfe D; ecTb rpaHuLa fOMYCTAMOro OTK/IOHEHUS napameTpa Yepe3 D, a 8, - 06Las MUHUMabHAS
MOrpeLHOCTb yrpaBieHns no napaMeTpy j, COCTOALLAA 13 NOrpeLtHoCTM nNpubopa U3mMepeHns napa-
MeTpa 1 NOrpeLlHOCTY OLEHKM OrepaTopom napaMeTpa v LeicTBuA. PesepB TOYHOCTY OnpejenseTcs
Hanbo/bLLIEN NOrPeLLHOCTLI0, KOTOPYHO MOXHO [JONYCKaTb.
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7. HafeXXHOCTb YenioBeKa KaK aHaslor HafeXXHOCTU TEXHUKN

CyLLEeCTBYIOT 3MNMPUYECKME YTBEPKAEHNS O KOMMEHCATOPHOM HaAeXHOCTM onepaTopa, paBHOM
YeTbIPEXKPATHOMY Pe3epBMPOBaHUI0 TEXHUYECKMX YCTPOMCTB. HafeXHOCTL NU0Ta Kak aHanor Tex-
HUYECKMX KOMMOHEHT MOXET ObITb NPeACTaBNEHA

H.=H.INH. T). (20)
roe H. (T) - HABEXHOCTb TEXHUYECKMX KOMMOHEHT B noneTe. HaaeXHOCTb TEXHUKM ONUChIBAETCS C

MOMOLLbIO (PYHKUMW pacnpefeneHns 6e30TkasHoi paboTbl. [pocTad cxema COfepXuT Tpu aTana us-
MEHeHUs HaLeXXHOCTW. [NepBblil HAa3bIBAKOT 3TaNoM npMpaboTKM C MOBbILLEHHOW MIOTHOCTLIO BEPOSAT-
HOCTW OTKa30B, BTOPOM 3Tan - HaCTynaeT [/iMTe/lbHas CTabunmnsaums HafeXXHOCTW, Ha TPeTbeM aTane
CTapeHus 1 U3HOCa MI0THOCTb OTKa30B yBeNnyMBaeTcs. HagexHOCTb NPOecCMOHa/IbHON feATeNlbHO-
CTM Ye/oBeKa MOXeT KayeCTBEHHO COBMajaTh C ONUCAHHOW KPUBOW YKU3HEHHOTO LMK/IA HALEeXXHOCTU
BO3AYLUHOTO CyAHa. XapaKTepuCTUKU HALEXHOCTU MALUMHbI M YefioBeKa WUMEKT OT/INYAOLLYHOCS
npupoay, AMHAMWUKY, UHTEHCUBHOCTb M3MEHEHMWIA BO BPeMeHW. BO3MOXHO COCTaB/ieHVE CleayoLwmx
TEPMWHOB TEOPUWN HALEXXHOCTU YeI0BEKA, IKBMBA/IEHTHBLIX TEPMUHAM TEOPUW HAJEXHOCTU TEXHUYe-
CKUX 06beKTOoB (Tabn. 1).

Tabnunua 1
TOXAEeCTBO NOHATUI TEXHMKA-Ye/TOBEK

TexHnKa Yenosek
Be30TKa3HOCTb Be30nbo4HOCTb
CoxpaHsaemMocTb YCTOMYMBOCTb HaBbIKOB
JonroseyHocTb IMpoeccnoHaibHoe JONroNeTne
PeMOHTONPUIroAHOCTL Peabunurauma opraHmsma
B occTtaHaBNMBaeMOCTb PekpeaLus TpyA0CcnocobHOCTH
Pe3epBupoBaHme TOonepaHTHOCTb K OLLIMOKaMm

B03MOXHOCTbL NepeHoca TeOpUM HafeXXHOCTU TEXHUYECKMX 00BEKTOB Ha AeATe/IbHOCTb Oneparo-
pa UNNICTPUPYETCA NPaKTUKOM 1CNOJb3yeMbIX NPUeMOB 1 MeToA0B. Hanpumep, 6e30TKa3HOCTb Tex-
HWYECKOro 06beKTa 3KBMBAJIEHTHA METOAY MUHUMU3ALMN OLLIMOKM - HEMOCPELCTBEHHOI O BO3LENCTBUS
Ha UCTOYHMK OLLUMOKM MyTEM YMEHbLUEHWS Ymncna (hakTopoB, CMOCOOCTBYHOLLMX OLUMOKe, UK NX UC-
KntodeHus. MpumepaMn TakMX METOAO0B ABMAKOTCA COBEPLUEHCTBOBAHME TEXHOIOMMU TEXHUYECKOro
06CNyXVBaHNA aBMATEXHUKMN 1 COBEPLUEHCTBOBAHME 3PrOHOMMUKM MUMIOTCKMX KabyH. Pe3epBrpoBaHme
TEXHNYECKOro 06beKTa 3KBUBA/IEHTHO METOAY nepexsaTa ownbKM YenosekoM. Metog, npeanonara-
eT, YTO OLUMOKA Y>KEe COBEPLLIEHA M €€ HYXXHO «MEPEXBATUTLY, NPEXe YeM NPOSABATCA ee Hebnaronpu-
ATHble nocneacTemsA. MeToz nepexsaTa OLLIMOOK OTIMYAETCA OT METOAa MUHUMU3ALUN TEM, YTO OH He
npefHasHayeH HEemnocpeaCTBEHHO /15 YMEHbLUEHNA YMcnia OWnB0K U UX UCKNKYeHNs. MNprmepamu
TaKnX METOZO0B ABNAKOTCA MEPEKPECTHbIE KOHTPO/IbHbIE MPOBEPKM MPaBUIbHOCTU BbIMOHEHMS 3a4au
N UCnbITaTe/IbHbIE MONEThbl. Pe3epBrpoBaHMe TEXHNYECKOrO 0ObEKTa 3KBUBA/IEHTHO METOAY Tofe-
PaHTHOCTY K owwnbKam 4yenoseka. [pvMepoM SBASETCA Mporpamma MpoBepPKU KOHCTPYKLUMUW BO3-
[YLLHOro CyAHa, 0becrneymBaroLas HeCKOIbKO BO3MOXHOCTEN YeNloBEKY 06HAPY>XUTb Y KOHTPOMPO-
BaTb YCT/IOCTHYHO TPELLMHY [0 TOr0, KakK OHa JOCTUTHET OMacHbIX pa3mMepos.

8. ObcyxaeHune

CoBpeMeHHasi TEOpUst 1 KOMMUYECTBEHHbI annapaT pacyeTa HafeXHOCTWN PacCMaTPUBAET CNOX-
Hble 0GBEKTbI, COCTOSILIME U3 MHOXECTBA 06LEKTOB U U3AENUIA (H3MUeCKoi npupodbl. OfHAKO BO
BCEM MHOIo06pasun [esTeNbHOCT OCHOBHbIE ONPEAENeHNs, TEPMUHBI U METO/bI pacyeTa Co3AaHus 1
MCMO/b30BaHNs KOHKPETHbIX 06LEKTOB 0OPETAOT Cneuumnyeckoe cogepxaHune. TepMUHbI «MOBPEX-
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JEHME», KHENCNPaBHOCTb», «0TKa3» MOryT MMETb MHOXECTBO BapUaHTOB HaUMeHOBaHWIA. Mog06HbIM
BapuaHTOM MOXET OblTb NOHATUE «3a[epPXKKa BblfeTa BO3AYLLIHOr0 CyfiHa» Mo Kakon-nmbo npuymnHe.
Mof OTKa3zaMu MOTYT MOHMMATbCS COOLITUA aBUALMOHHBLIX MpoucllecTBMin. CnefoBaTesibHO, Npes-
CTaB/IfeTCA LOMYCTUMbIM MEPEHOC COAEPXKAHUA TeOPUA HALEXHOCTU TeXHUKK ansa onucaHus TK. Kc-
nonb3ys BblpaxeHue (9), MOXXHO MoKasaTb, YTO AeATeIbHOCTb aBMaKOMMaHUK, Kak KNKYeBOM 4acTu
TK, ee 0OCHOBHbIX CTPYKTYp - neTHoro komnnekca (J1K), aBnarexHuyeckoro komnnekca (ATK), Kom-
mepyeckoro kommnnekca (KK) BO3MOXHO onucatb B TepMUHAX opmy/ibl: neprogsl paboTocnocobHo-
CTW, NPOCTOEB, YMCNO pPabounx LMKIOB U T.4. [laHHOe onucaHue SBASETCA 3a4aqyeil HOPMaTUBHOIO
HabnaeHNa HageXXHocTn TK.

9. lMocTaHOBKa 334a4y HOPMATUBHOIO H&6I'II'O,£I,€HI/IFI HaeXXHOCTU

B COOTBETCTBUM C BbILLIEN3NIOXKEHHBIM COAEPXKaHMEM NOCTPOUM NPOCTENLLNIA aBTOMAT HafeXHO-
CTK, NOKa3blBaOLLMIA B3aMMOCBA3M MPOLLECCOB, COCTOAHWUIA U COOBLITUIA HageXHOCTH. [ obpasya pas-
paboTKM NPUHATO onucaHue [4], rae umMdpsl - HoMepa TepMUHOB (puc. 1).

ABTOMAT HAAEXXHOCTU
rOCT P 53480-2009

-M, MonHoe TO, 109-

----------- M, TO 6e3oTkasHocTu, 119-

Mpouecchbl
M -M, KoppekTtupytowee TO, 117—
CocrosHus Spa6 Shepas Shpea Swpur
S pabotocnocobHoe, 24 HepaboTocnocobHoe, 40 npegensHoe, 46 KpuTUYeckoe, 48
E4 MoBpexaeHwne, 68
COﬁEITMH ——E« HeucnpasHocTb, 69
Es, OTkas, 49—
Puc. 1
ABTOMaTOM HaeXXHOCTN 6yeM HasblBaTb KOPTEX
£:\Q,S,M, E}, (21)

rae Q - MHOXeCTBO COCTOSIHMI 06beKTa: paboTocnocobHoe, HepaboTOCNOCO6HOE, NpeaenbLHoe, Kpu-
TUYECKOE (Spag: Swepasr Snpsgy Sxpur)s © -~ PYHKLYS NEPEXOAA PECYPCOB B COOLITUAX M MpoLieccax, Takas

yto 8;; S; * S; M - MHOXeCTBO NPOLLECCOB BOCCTAHOBNEHWUSA HAAEXHOCTU; E - MHOXECTBO COObITWIA

HapYLLUEHUs! HAAEXHOCTU. 3aaya HabMoAeHNs (M3MEPEHNS, UCUNCIIEHUS, OLIEHMBAHUS) HAEXHOCTM
D cOCTOUT B YNpexzaeHn cobbiTiisi E, NyTem BbINOMHEHWSI PECYPCHOTO MPOLecca TEXHUYECKOTo 06-

CNyXuBaHUA Mt’ TakKMM 4TO

E; << M, cobbITve UCK/oYaeTcs
D=0:6,(E, )|M,{ (22)
E; < M,co6bITVe ManoBeposiTHO
WHaue, pecypcHoe BO3MeLLeHMe NPOLECCOB BOCCTAHOB/EHMA PaboTOCMOCOOHOCTH OMEPEXAeT pe-
CYPCHbIV fedunumnT 06beKTa, KOTOPLIN BEAET K 0TKa3aM, MPOUCLLECTBMAM, KaTtacTpodam. [anee 3afaya
HabntogeHna HafexXHocTU TK pacKpbIBaeTCcs B CeyHOLLEM COAEPXKaHUN:
1. Pa3paboTKa CTPYKTYpbl COAepXaHus (aBTomaTta HafeXXHOCTW) 4NA KaKAoro anemeHTa TK.
2. YCTaHOB/ieHWe HaVMeHOBaHWIA CreLnnYecKnxX NOHATUIA NPOLLECCOB, COCTOSAHWUI U COOBITUN,
TOX/[ECTBEHHbIX HOPMAaTVBHbIM (pucC. 1).

3. OnpepeneHve MeTofda 1 BbIGOP NokasaTesnei pacyeTa HaaeXHocTn TK.
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10. BbiBOabI

[ns HabnoLeHNs HaLeXXHOCTU BO3MOXHO NPUMEHEHNE BO3MOXHOCTHON Mepbl B TEOPUMN MATKUX
BblumcneHunii (J1. 3age, 1994) 1 B Teopun CBUAETENLCTB BK/IKOYAET MePbl [OBEPUS, BEPOSTHOCTU Y
npasgonofobus. Bo3MOXHOCTHas Mepa MO03BO/MISET MPUMEHATb annapar HeYeTKUX MHOXECTB, YTO
pacLumpsieT HabnogeHve feaTenlbHOCTW. NapaMeTpbl HafeXHOCTU ABNAIOTCA CEACTBMEM OMUCaHUA
napameTpoB Ha3HauyeHWs, MOCKO/bKY HALEXHOCTb HabNtoLaeTCs Kak COCTOAHWUA W3MEHeHSeMbIX
CBOMCTB 06BEKTOB, Ha3blBaEMbIX HazHayeHVeM. CyLecTBYeT HEOOXOAMMOCTb HabMAeHNs aKCnya-
TaLuW CNOXHBIX 06BEKTOB B ONUCAHWM, U3/I0KEHHOM OT Mpefe/ibHbIX COCTOSAHUAX LeATe/lbHOCTU: OT-
Ka3, O0nacHoCTb, yulep6. MMofo6HLIN MOAXOL PpaccMaTpuBaeTCs B WCCNEOBAHWAX CTPYKTYPHO-
C/IOXHbIX TEXHUYECKMX 00beKTOB [12, C. 22]. [aHHble npefesibHble COCTOSAHWS YCTaHaBNMBAKOTCS Kak
6a3oBble UM 6aza HabnaeHNa. Ha nx ocHoBe (DOPMUPYHOTCA NPOM3BOAHbLIE COCTOAHMA: paboTocno-
COBHOCTb, 3alMLLEHHOCTL (6€30MacHOCTL), Pe3y/bTaTUBHOCTL. HabntoaeHe NpUMeHeHUs CNOXHbIX
06BEKTOB BO3MOXHO B CTPYKType ob6nacteid 3HaveHumin [0, 1], [-1, 1] wim B wKaiax HaMMeHOBaHWi
NCXOA0B AeATeNIbHOCTU: B TEOPUW HALEXHOCTU [0TKa3, paboToCNOCO6HOCTL] B Teopun 6e30nacHOCTU
[onacHocTb, 3awmuieHHOCTb (6e30nacHOCTb)], B Teopun pucka [yLiepb, pesynbTatuBHOCTb]. Odasb-
HelLwel Lenbio ABISETCA UCCNef0BaHNe BO3MOXHOCTM NepeHoca COLepXaHUs TeOpUU HafeXHOCTH
TEXHUYECKNX 0OBEKTOB Ha pa3paboTKy TEOPUN HALEXHOCTM LeATe/lbHOCTU YeloBeKa 1 rpynn.
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TRANSPORT COMPLEX REGULATORY AND RELIABILITY STUDY AND SIMULATION
Plotnikov N.I.

~ Explores the possibilities of using the theory of technology reliability and its content transfer to develop theol
liability of the transport complex. Is the overall objective of the regulatory monitoring reliability of the transport

Key words: modeling, object, machine reliability, method.
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AHANN3 BEJTMYNHDbBI JE®EKTA HASHAUEHNA JOIMNMYCKOB N EINO
SABNCMOCTb OT HNCJIA KOHTPOJIbHbIX MTAPAMETPOB

E.B. EPOXVH

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B ,anHOVI cTatbe Oblin nponseedeH aHam3 BEMNYNHDI AECbeKTa [OMNyCKOB N ero 3aBUCMMOCTb OT 4YlhCnia KOHTPOJ/IbHbIX
napaMeTpoB ANA C/yyad 3akKOHa paBHOVI NNOTHOCTW ANA BbIACHEHNA CYTU ,qquEKTa [onycKkos Hanbonee npocTbIM METOAO0M.

KntoyeBble CnoBa: [0MYCKOBbI KOHTPO/b, AE(EKT HasHaueHWst [OMYCKOB, 3aKOH paBHOW MMOTHOCTW BEPOSTHOCTY,
PUCK 3aKas3umka, runepcgepa, rmnepkyo.

B HacTosiLee Bpems B NpaKTVKe MPOBeAeHNs UCMbITaHUIA LUMPOKOe pacrpocTpaHeHue Noayymn
[0MNYCKOBbIA KOHTPO/b, BBUAY MPOCTOTbI €r0 TEXHWYECKOW peanmsaumn. Pa3BuTue MeTOA0B LomMyc-
KOBOIO KOHTPOAA M NpaKTUYecKune 3afayv UCMblTaHWin NOTPeboBann OLEHKN 1 aHan3a BEPOSTHOCTM
MPU3HaHWA TOLHOMO U34enns HerogHbIM (PUCK M3rOTOBUTENA) U HErOAHOI0 M3LeNNA ro4HbIM (PUCK
3aKaszunka).

Mpou3Befem aHanM3 BeNIMUMHBI Je(eKTa Ha3HayeHWs [LOMyCKOB W ero 3aBUCUMOCTb OT 4ucna
KOHTPO/IbHbIX NapameTpoB ANS C/lyYas paBHON NAIOTHOCTY BEPOSTHOCTM, KOTOPbLIN NPeACTaBNseT Co-
60l Hanboee NPOCTOIA CyYail B OTIMUME OT HOPMaIbHOTO 3aKOHa pacnpefenieHuns.

MyCcTb KOHTPO/IMPYEMas CUCTEMA UMEET N KOHTPO/IbHbLIX NapameTpoB U KaX/bl U3 HUX Kak Cy-
yaiHas BefMYMHa ONUCbIBAeTCA 3aKOHOM PaBHOW MI0THOCTM BEPOATHOCTY B NpefesiaX KOHTPOIbHOro
[0MNyCKa Ha COOTBETCTBYHOLLMIA NapameTp, T.€., C TOYKM 3peHnst ONYCKOBOro KOHTPONSA, CMcCTeMa SiB-
NAeTCs 3aBeJOMO MCNpaBHON. [ NPOCTOTbI BbIKMA0K 3a FMNeproBepXHOCTb KavyecTBa NPUHUMAETCS
eflJMHNYHas runepcgepa, KOTopas onpeaenseT paBeHCTBO NoJeit LOMYCKOB A5 BCEX KOHTPONMPYeMbIX
napameTpoB. B atom cnyyae 061acTb fedekTa LOMYCKOB MUHUMabHA, YTO foKa3aHo J1.I'. EBnaHOBbIM
[1] - yem MeHbLLe pa3BOPOT rNaBHbIX OCEW rMNepanamMnconga OTHOCUTENIbHO KOOPAMHATHBLIX OCEN U
4eM MeHbLUe CM/IKOCHYTOCTb 3M/IMMCOMAA, TeEM MeHblue 06/1acTb AethekTa JOMYCKOB. 3aKOH paBHOM
MIOTHOCTM BEPOATHOCTU MOXKET ObITb NPUHAT KakK NPUGVXKeHWE 15 3aKOHOB pacnpegenieHns, Hasbl-
BaeMbIX pacrpeseieHNaMM apKCMHyca 1 apKKOCKHYCa, a TakxKe U AN1s CUIbHO YCEUYEHHOT0 HOpPMasib-
HOro 3akoHa [2].

TpebyeTca BbIYMCIUTL BEIMUMHY PUCKA 3aKa3umKa 419 N - MEPHOr0 C/lyyas U 3aTem npoaHaimvsu-
poBaTb 3aBMCMMOCTb PUCKA 3aKa3umKa OT YMC/ia KOHTPOJIbHbIX NapameTpoB.

PacueTHasa cxema A/11 ABYX U TPeX KOHTPO/bHbIX NapaMeTpoB nM3obpaxkeHa Ha puc. 1. B gaHHOM
cnyyae feekT [AOMYCKOB BbIPAXAETCs TO/IbKO PUCKOM 3aKa3umka Ha OCHOBaHUW [OMYLLEHWUIA, KOTO-
pble 6blM OroBopeHbl B MOHOrpadun A.M. Jlebefesa [3] npu aHanM3e pucKa 3akasumka v pucka us-
roTOBUTENSA, NOPOXKAEHHbIX Ae(heKTOM A0MYCKOB.

Mpumem crepyrolime 0603HayYeHNs: B - 061aCTb MPOCTPAHCTBA KOHTPO/IbHBIX MapameTpoB, Mpu-

Hag/iexxaluas runepkyby v He npuHagfiexallas runepcgepe KayecrTsa, 06/1aCcTb PUCKa 3aKasumka;
A - 0651aCTb MPOCTPAHCTBa KOHTPO/IbHLIX MapaMeTpoB, MpUHag/Iexalas efuHNUYHOMY Tunepkyoy;
Q - obnactb NPOCTpaHCTBa KOHTPO/IbHbIX MNapaMeTpoB, MPUHaAexalas runepcpepe KayecTsa;
PL(X1,X5...,.X,) C A] - BEPOATHOCTb HAXOX[EHWS BEKTOpPa KOHTPO/bHbLIX NapaMeTpoB B npefenax

eaMHNYHOro runepky6a; P[(X;,Xy,...,X,) CW] - BEPOATHOCTb HaXOX[EHWUS BEKTOPa KOHTPO/bHbIX

napameTpoB B npefenax runepcdepsl Kayectsa; P[(X;,X,,...,X,) C B] - BEPOATHOCTb HaxOXAeHWUs
BEKTOpa KOHTPO/IbHbIX MapaMeTpoB B 06/1aCTV pUCKa 3aKa3umka.
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Wcxops 13 MpUHATBIX AOMYLUEHWIA O pacnpefeneHnn KOHTPO/bHbIX NapaMeTpoB MO 3aKOHY pas-
HOM N/IOTHOCTU BEPOATHOCTW, BCerga BbINOMHAETCA TOXAECTBO P[ (x,.x,.....x,) € A ] =1, 1 yKa3aHHble
BEPOATHOCTN OMpeeNnstoTcs 4epe3 reoMeTpuyeckre 06beMbl 3TUX (Uryp, KoTopble 0603HayeHbl che-
Jylowym 06pa3oM: v, - reoMeTpuyeckuii o6bem runepkyba ¢ pebpom, paBHbIM 1; v, - TreoMeTpuye-
CKuii 06bem runepcdepbl; Vs - reoMeTprUYeckuii 06bem 06/1aCT prcKa 3aKasumKa.

X2 Y.
12 A 4
A +1 P ~ |
N\  oE7| Re
-1. +1 ' {’('m %2 e
-, s Xz
. X9 —d A o
a 0

Puc. 1. leomeTpuueckoe npeacTaBneHVe AedekTa [OMYCKOB ANS Clyyas pacrnpefeneHnsi KOHTPO/IbHbIX
napameTpoB MO 3aKOHY PaBHOM MJIOTHOCTW BEPOATHOCTU: a - ABYXMEPHBIA CNnyYaid, 6 - TPEXMEPHBIA cnyyaii

W3 prcyHKa BUAHO, YTO BCEra BbINO/HAETCA COOTHOLLEHWE
Ve= va-vn.
Torga MoXXHO 3anucatb

*2,™n)cQ] = Vn .
VA
P[(x]_ X2 AN X )eBl =1-F£ e
VA
[Janee HeobxoayMo onpefennTb 00bEMbl N-MepHOro Kyb6a M n-mepHoi ciepbl. Popmynbl An8 On-
pefeneHns 06bEMOB 3TUX TeN B N-MepHOW ob6nactu npusogasaTtca B paboTe [4]. [okasaHo, 4yTOo 06bEM n-
MEpPHOro napannenenunesa paseH MPOW3BELEHUIO [/IMH MPOEKUUA CTOPOH Ha OCU KOOpAMHAT; B Chy-
yae napaifieflbHOCTU CTOPOH OCAM KOOPAMHAT [aHHOe MpOW3BefeHWe MpeBpawaeTca B MPOW3BEAeHUe
CTOPOH. Ana cnyyas n-mepHOro Kyba oo6bemM OyfeT paBeH
Va=(2er)" _ 20 m RN,
CnoxkHee onpefensetcsa 06beM N-MepHOro Luapa

_nnZ'Rrl

I (2+1
roe R - paguyc N-MepHOro Lapa; N- YMCN0 KOOPAMHATHBLIX OCe WM YMCNO KOHTPO/bHBLIX MapameTpos;

I" - raMma-hyHKUNMS.
MoacTaBnsAs ABe NocnefHe (opMy bl B BbIPaXXEHNS BEPOATHOCTEN, MOXXHO OKOHYATE/IbHO 3anucarhb
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Pe3ynbTaTbl pacyeToOB YMCNOBbLIX 3HAYEHWUI BepoATHOCTel s opmyn (1) v (2) npusegeHsbl B
Tab/1. 1, rpatmky 3aBUCUMOCTE N306paXKeHbI Ha puC. 2.

Takum 06pasom, 13 opmyn (1) u (2), a TaKke 13 rparKos, N306PaKEHHBIX HA pUC. 2, CedyeT,
4TO CYLLECTBYET APKO BbIpaXKEHHasA 3aBUCMMOCTb BEPOATHOCTEW NPU3HaHUA HEro4HOIo 06beKTa roj-
HbIM M NPU3HaHWA rOLHOro 06bEKTA KOHTPOA HErO4HbIM (32BMCUMOCTb OT O6LLEro Yncna KOHTPOSIb-
HbIX NapaMeTpoB). Tak, C yBeNMYEHNEM CNIOXKHOCTU KOHTPONMPYEMbIX CUCTEM W, CNefoBaTeNlbHO, C yBe-
NINYEeHVEeM OOLLIEro KOMMyecTBa KOHTPOJIbHLIX MapameTpoB, BEPOATHOCTb NOnafaHWs BeKTOpa KOH-
TPO/IbHbIX MapamMeTpoB B 06/1aCTb PUCKA 3aKa3yMKa MOHOTOHHO BO3PAcTaeT v B Mpefesie CTPeMUTCA K
efMHNLE.

34ecb Heo0bX0AMMO OTMETUTb, YTO PACCMATPMBAETCSH MUHUMA/IbHO HEOOXOAVMMOE 151 KOHTPO/ISA On-
pefiefleHHON CUCTEMbI YNACIO KOHTPOSIbHBIX MapameTpoB, KOTOPble HEOOX0AMMbI A1 NPOBEAEHNUS KOHTPO-
NS B UHPOPMALIMOHHOM niaHe. VI3MeHeHne Yncna KOHTPO/IbHbIX NapamMeTpoB 3KBUBAIEHTHO U3MEHEHMIO
C/IOXXHOCTW KOHTPO/IMPYEMOI CUCTEMbI, T.e. YEM C/IOXHEe CUCTeMA U YeM GO/bLLIE YNCNIO KOHTPOIMpye-
MbIX MapaMeTpoB, TeM BO/bLLE PUCK 3aKa3UMKa, EC/IV XKE 3a 3aKOH pacnpeeneHns KOHTPO/IbHbIX napa-
MEeTPOB NPUHATL 3aKOH apKCuHyca [2], TO pUCK 3aKa3umka OyaeT eLLe BbiLe.

Tabnunua 1
n 112,34 |,5|6|7]8|9]10
Lo o™ (2] AN
< © Lo N~ 00} < o (@)
PLIx"A X2'...rx|-| )A] g m _ g 8 g S 8 8
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N | Q| x| |99
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Puc. 2. 'patmK 3aBUCUMOCTE BEPOATHOCTU HaxXOXAeHNsA BEKTOPa KOHTPO/bHbIX
napameTpoB BHYTPY runepcdepbl 1 B 06/1aCTV pUCKa 3aKasumka

3pecb HEOOXOAMMO OTMETUTb, YTO paccCMaTPUBAETCS MUHUMA/IbHO HeO6XOAMMOE ANSi KOHTPONS
OMpPeAEeNEHHON CUCTEMbI YMCNO KOHTPO/bHLIX NMapaMeTpoB, KOTOPble HEOOXOAUMbI 4151 MPOBEAEHNS
KOHTPONS B MH(OPMALMOHHOM NJiaHe. VI3MEHEHMe Ymcna KOHTPO/bHbLIX MapamMeTPoB 3KBUBA/IEHTHO
M3MEHEHWMIO CNIOXKHOCTW KOHTPO/IMPYEMO CUCTEMBI, T.€. YEM C/I0XKHEE CUCTEMA M YeM BOJIbLUE UMC/O0
KOHTPONMPYEMbIX MapaMeTpoB, TeM 60/bLUE PUCK 3aKa3umKa.
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MocKoNbKy NPUHSATO AONYLIEHWE O pacnpefeneHnn NIOTHOCTY BEPOSTHOCTM KOHTPO/IbHOMO Ma-
paMeTpa Nno 3akKoHY paBHOM NNOTHOCTM B MHTepBase A0MYCTMMOrO 3Ha4YeHWs), T.e. A0OMyCKa, TO BEpo-
SITHOCTb PUCKa 3aKa3umKa OnpeaensieTcsi COOTHOLEHMEM Nowageli Ans ABYMEPHOro Cnyyas U cooT-
HOLLEHVEM 06BEMOB A/1S1 TPEXMEPHOIO Cyyasi.

5--"
Anan = 2: LA 3 )] . 4 = 1" =0214
rae D - AMameTp BNCAHHOTO Kpyra; S - Niolab KBaapaTa.
V- nD
Apan = 3 X2.X3)cN] = __y6\_/:1-|‘|l\ :1-28: 0,4764_6

rae D- guameTp BNMCAHHOrO Wwapa; V - 06beM Kyba.

3 npuBeaeHHON (hopMy bl BUAHO, YTO BbIMOMHAETCA HepaBeHCTBO P[(X1:X2) ¢ O\ < P[(X. x2.x3) ¢ O\'
TakvM 06pa3oM, yBeIMYeHNe YnCa KOHTPO/IbHBIX NMapaMeTpoB, 06YC/IOB/IEHHOE YBEIMYEHNEM CII0XK-
HOCTW KOHTPO/IMPYEMOV CUCTEMbI, NPY NPOYNX PaBHbLIX YCNOBMSAX BEAET K YBE/IMUYEHUIO PUCKaA 3aKas-
4mKa, NOPOXKAEHHOI0 fe(heKTOM A0MYCKOB.

FeomeTpuyeckas CyTb 3ak/lIlO4eHa B TOM, YTO MpW Mepexofe OT ABYMEPHOro MpoCTpaHCTBa K
TPEXMEPHOMY M3MEHSETCA COOTHOLLEHNE MeXAY COOTHOLIEHMEM NoWaaei N COOTHOLIEHNEM 0Obe-
MOB. Mpu coxpaHeHWM COOTHOLLEHMS NoWagein Ansa TPeXMepHOro cryyas B Ky6 [O/MKEH Obl ObITb
BMNWCaH LMAVHAP, @ He Wwap. JTOT Cayyalt NPOUNNKCTPUPOBaH Ha puc. 3 a. Ecim He BaBaTbCs B pac-
CMOTPEHME 3aKOHOB pacnpefenieHnss KOHTPO/IbHbIX MapameTpoB, a OCTAHOBUTLCS TO/IbKO Ha reomeT-
PUYECKOM MOAENIN N PacCMOTPeTb OLHOBPEMEHHOE Ha/IMUME PUCKA U3TOTOBUTENS U PUCKA 3aKa3uuKa,
TO 4NA TPEXMEPHOTO C/yyas nonyynTcs gurypa, n3obpaxeHHas Ha puc. 3 6. MOXHO 3aMeTUTb, YTO C
YBe/IMYEHMEM N-MEPHOCTM MPOCTPAHCTBA KOHTPOJIbHBIX NapamMeTpoB 06/1aCTb PUCKa M3rOTOBUTENSA
COKpaLLlaeTcs, a 06/1aCTb PUCKa 3aKa3uvka yBennymsaeTcs. TakuM 06pa3oMm, C YBEIMUYEHNEM ClIOXKHO-
CTW KOHTPO/IMPYEMOW CUCTEMbI MPY COOTBETCTBEHHOM YBENMYEHMUMN YMC/A KOHTPO/IbHbIX NapameTpoB,
T. €. C YBE/IMYEHNEM JI-MEPHOCTM NMPOCTPAHCTBA KOHTPO/IbHbLIX NapaMeTpoB, PUCK U3rOTOBUTENA UTPaeT
BCe MeHbLLIEe 3HaYeHNe, a yBeNIMUYeHre PUCKa 3aKa3umka JOMUHMPYHOLLLEE 3HAUYEHME.

Puc. 3. ' eOMeTPUYECKOE NpeACTaBNEHNE PUCKOB 3aKa3umMKa 1 M3roToBUTENS
ANs [BYXMEPHOr0 M TPEXMEPHOTO C/y4aeB B aCMeKTe YBENNYEHNS N-MEPHOCTM NPOCTPaHCTBA

PaccMOTpeHMe pucKa 3aKa3umka Anst CyyYaeB PaBHOMEPHOI MAOTHOCTY BEPOSTHOCTM pacnpefe-
NEHNS1 KOHTPO/IbHOTO MapaMeTpa BbIMOMHEHO AN WUAMOCTPALMM 3aBMCMMOCTU PUCKA 3aKasunka OT
YKCNa KOHTPO/bHbIX MapaMeTPOB B CBA3M C HaMBO/bLLE NPOCTOTONM 3TOrO Cyyasi.



AHaNM3 BENMMUMHBI fieeKTa HasHaueHWs JOMYCKOB . . . 119

NINTEPATYPA

1. EBnaHoB J1.[". KOHTponb AuHaMmyeckmx cuctem. - M.: Hayka, 1982.
2. PasymHblii B.M. OLeHKa napameTpoB aBTOMaTUYECKOro KOHTpoAns. - M.: SHeprus, 1975.

3. Jlebenes A.M. Teopusi U METOAbI CUHTE3a UHTErPUPOBAHHbLIX CUCTEM AMArHOCTUYECKOr0 KOHTPONS: MOHOrpagus.
- YnbsHOBCK: YBAY A, 2005.

4. Wwunos I.E. MatemaTtuyeckuii aHanm3 ((hyHKLMN HECKOMbKMX BELLECTBEHHBIX MepeMeHHbIX). - M.: Hayka, 1972.
-4.1, 2

THE ANALYSIS OF SIZE OF ADMISSIONS DEFECT AND ITS DEPENDENCE
ON NUMBER OF CONTROL

Eroknin E.V.

In given article has been made analysis of size of admissions defect and its dependence on number of control parame-
ters for a case of the law equal density for finding-out an essence of admissions defect by the most simple method.

Key words: admittance control, defect destination tolerances, the law of equal probability density, the risk of the cus-
tomer, the hypercube.
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AHANN3 METO40B MOBbLILLWEHNA JOCTOBEPHOCTW KOHTPOJIA
E.B. EPOXVH

Cratbs NpefcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6KoBbiM b.B.

B [aHHOI cTaTbe paccMaTpyBalOTCA pas/MuHble METOAbl MOBbILLEHWUS [OCTOBEPHOCTU KOHTPONS, KOTOPbIM 6bl10 Mo-
CBALLEHO 6O0/bLIOE KOMMYECTBO PaboT pasfMyHbIMK aBTOpamu, a Takke MPOBeAEH WX KpaTKui aHanu3. Takxe npusefeHa
OLieHKa B/NAHWA [OCTOBEPHOCTW KOHTPONS Ha YpoBeHb Ge3onacHocTu nonétos (BI1). PacCMOTpeHbl MeTOAbl, YMEHbLUA-
Lye BNMAHWe fiaHHOro thakTopa Ha bI1.

Kntouesble crioBa: 6e30MacHOCTb MOMETOB, AOCTOBEPHOCTb KOHTPONS, AeEKT HasHAUEHMS [0MYCKOB, PUCK U3rOTO-
BUTESIA, PUCK 3aKa34MKa, aBTOMATU3NPOBAHHbIE CUCTEMbI KOHTPOSS.

[MoBbILLIEHVE JOCTOBEPHOCTN KOHTPO/IA NOBbILLAET BEPOATHOCTL 06HAPY>KEHNSA 0TKA30B M Hencrpas-
HOCTeli B XOfe UCMNbITaHUIA BO3AYLUIHOrO CyAHa 1 ero 60pTOBOI CUCTEMbI, YTO B UTOTe MONOXMTE/IbHO
CKa3bIBaeTCsA Ha 6e30MacHOCTY NOMETOB.

Be3onacHOCTb MOMETOB ABNAETCS aKTya/lbHOW NPo6seMOl COBPEMEHHON aBuaLun, peLleHne Ko-
TOPOi TpebyeT cncTemMHOro nogxoga. Ha 6e3onacHoCTb NONETOB BANAET OFPOMHOE KO/IMYECTBO (haK-
TOpOB. [M03TOMY 60/IbLLIOE 3HAYEHNE UMEET MCCMefoBaHMe NBbIX NPUYMH, BANAKOWMX Ha Ge3onac-
HOCTb MOJIETOB.

B nocnepgHee BpeMs 60/1bLLIOE KOMYECTBO PaboT ObI10 MOCBALLEHO AOCTOBEPHOCTM KOHTPONS. B pa-
6ote . J1. MneTHéBa [1] npBOAATCA AaHHbIE O TOM, YTO NPV CM/IOLLIHOM >XXECTKOM KOHTPO/1e Mo 60/1b-
LLIOMY YMC/ly MapaMeTPOB Ha aTan aKcnyarauumn npocaymsaeTca 10-15% HekayeCTBEHHbIX NPUBopoB., B
pabote B.A. Bonogapckoro [2] oTMevaeTcs, 4TO, HECMOTPS Ha NoyyYaemMble MpyY METPOSIOTUYECKMX pac-
yéTax BbICOKMEe NokKasaTe/in LOCTOBEPHOCTU KOHTPO/SA, MHOTME CUCTEMbI YaCTO HE BbIMOHAKOT CBOU
(hYHKLMOHaNbHBIE 334241 C TPebyeMbIM Ka4eCTBOM, M JaETCA 3aK/K0YeHMe 0 TOM, YTO BONPOC O A0CTO-
BEPHOCTW KOHTPO/SA B YCNOBUAX HEMONHOW ONpeseiEHHOCTU U3YYeH HeJ0CTaTOuHO.

MoaTomy, Ans U3yyeHns BO3MOXHOCTY COKpALLEeHWs HeUCNPaBHOCTEN U3aenns, He06X0AMMO mcche-
[0BaTb BOMPOCHI OCTOBEPHOCTY KOHTPONSA W1, B YaCTHOCTHU, LONYCKOBOr0 KOHTPO/IA. BXOLHON KOHTPO/b
ABNAETCH HUXKHM YPOBHEM UEPapXuW UCTbITAHWI CaMONIETOCTPOMTE/IbHOIO NpeanpuaTus. Kak nokasa-
HO B pabote E.N. KprHeLkoro [3], Ha KaX40M YPOBHE MepapXumn UCMbITaHU MOXET BblTb 06HaPYXeHO
TO/IbKO OnpesenéHHOe YMCN0 0TKa30B M HEUCNPABHOCTEN BCNeACTBNE HECOBEPLLEHCTBA UCTbITaTeIbHOM
nporpammbl, B YaCTHOCTW, MMUTALMMN BCEI COBOKYMHOCTM YCNOBUWA. HanprmMep, HEBO3MOXHO BbISIBUTH
Npy 06bIYHBIX UCMbITAHMAX LEEKT, 3aK/0HaOLLMIACA B HELOCTaTOYHON MeXaHWYeCKON NPOYHOCTH Nali-
KV UNW B HaZipe3e TOKOBELYLLIEN XW/bl NPU OTCYTCTBUW BO3AENCTBUA B TeUEHNE ONpeLeNéHHOro BpemMe-
HW BUGpaLMK, yAapoB, IMHENHbIX Neperpy3ok.

MoBbILLIEHNE [OCTOBEPHOCTN KOHTPO/SA BCerfa 6bl10 Le/blo TeEXHOOrMK ucnbiTaHuid. B paboTtax
B.M. PasymHoro [4] aTu e BONpOCbl paccMaTpuBatoTCs ¢ 60/1ee 0OLLEN TOUKM 3pEHUS U BBOASATCA
CcreflytoLpe BO3MOXHbIE CUTYaLmK

PotPH+a +B =1,
rae P, - ©cnpasHoe 13genve npu3HaHo UcnpasHbIM; P, - HencnpasHoe U3fenve npu3HaHo HencrnpaBHbIM;
a - NCNpaBHOE M3feNne NPU3HaHO HEUCMPaBHLIM; B - HEUCMPaBHOE N3AeNMe NMPU3HaHO UCMPaBHbIM.

B pesynbTarte KOHTPONA Haf0 HACKO/IbKO BO3MOXHO YMEHbLUWTL BEPOSTHOCTM a U B. JTa 3aja-
ya ABNAETCA OLHOMN U3 OCHOBHbIX NPU NPOEKTUPOBAHUMN TEXHOIOTMN KOHTPO/IbHO-UCTbITaTeNbHbIX pa-
60T. Ha aTom aTane paccMaTpyBaeTcs Noc/efoBaTe/lbHOCTb U LieSlb MPOBEPOK U UCTbITaHWA. Onpese-
NAOTCA 06BEKTHI KOHTPOA, NOA/EXKALL e aBTOHOMHbIM M KOMIMIEKCHbLIM UCTbITAHUAM, KOHTPO/HO 10-
TMKN (YHKLNOHNPOBAHNA COBMECTHO C MMUTATOPaMM U 3KBMBASIEHTaMK 60pTa, OTPaboTKe COBMECT-
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HOro PyHKUMOHMPOBaHNSA 60PTOBbLIX cMCTEM. MocnefoBaTeNIbHOCTL 3TUX PaboT MOXKET 3anmnCbiBaTLCS
B AMPEKTUBHOW TEXHONOIMK, B KOTOPYHO BHOCATCS CTaTUYECKMe, AUHAMUYECKME, PECYPCHbIe 1 fpyrue
[aHHble 06 ncnbiTaHMAX. Bece aTu nenbiTaHUs 061a4akoT CBOMCTBOM YaCTUYHOIO nogobus. s foctu-
XXEHWS 60/bLUEro Nojo6ms B TEXHONOMMUN UCTIbITAHWIA NPUMEHSIOTCA Pa3/IyHble UMUTATOPbI BHELLHWX
YCNOBWIA: TepMO6apoKamepbl, KaMepbl BI&XKHOCTU U LOX/EeBaHWUSA, X003, CONEHOro TymMaHa, COMHLa,
BMOPOCTEH/bI, YAapHbIE CTEHAbI, UCMbITAHWSA Ha B3aUMOB/IUSIHWUSA U 3/IEKTPOMarHUTHYH COBMECTUMOCTb.

B pa6otax E.N. KpuHeukoro [3] paccMOTpeHbl BONPOCh! 3PMEKTUBHOCTM Pas3/INYHbIX METOANK
UCNbITAHUM Ha Pa3/IMYHbIX YPOBHAX MEPapXmmn UCMbITaHUA 1 MOKa3aHo, YTO MPUHLMNUATIBHO HEBO3-
MOXHO BbISIBUTb BCE [eeKTbl MPOBEAEHNEM WCMbITAHWA O4HOTO BWAa, T.e. 6e3 BO3LeNCTBUS BCeW
KOMOMHaLMKN (PaKTOpOB.

CyLLeCTByeT HeJOCTOBEPHOCTb KOHTPO/A, CBA3AHHAA C OLUMOKaMU N3MEPeHMS.

B moHorpaguu J1.I'. EBnaHoBa [5] paccMOTpeHbl pa3/nyHble BapuaHTbl PeLleHns 3TON 3ajaum
Npy PasnnyHbIX UCXOLHbIX AaHHbIX W ceivac eé pelleHne MOXET ObiTb BbIMOSHEHO VHXXEHEPHbIMU
meTogamu (MeToz HoMorpamm). Ha npeanpuatusax sefyTcs paboTbl Mo YYETY PUCKOB M3rOTOBUTENSA U
3aKa3unka, 00yC/MoB/IEHHBIX OWNOKaMn n3mepeHuns. MNMpoBefeHne aHaM3a BO3MOXHbIX MPUYMH He-
[LOCTOBEPHOCTY NOKAa3bIBaET, YTO JOCTOBEPHOCTL KOHTPO/IA Aa/IEKO HE MCYEPMbIBAETCA PUCKAMW M3ro-
TOBUTENS M 3aKa3umka, 00YC/NOBNEHHbLIMU OLIMOKAMU M3MEPEHUS 1 NOMYUMBLUMMU COOTBETCTBEHHO
Ha3BaHue OLNOOK NepBoro 1 BTOPOro pssa.

CyLLeCTBYeT eLLé ofHa NpuYMHA HEAOCTOBEPHOCTM KOHTPO/IS, 00YCNOB/IEHHAA HALEXHOCTbLIO arl-
napartypbl KOHTPONS.

B pabote b.B. BacunbeBa [6] faéTca aHa/M3 OLEHKM AOCTOBEPHOCTU M 3PPEKTUBHOCTU CUCTEM
KOHTPONA U [eNaeTcs BbIBOA O TOM, YTO BbIOOP, KAK OCHOBHOIO METOa aHann3a, CTPYKTYpbl CUCTEMBI
KOHTPONA N 06bEKTa KOHTPOSIA, OMNpefesieHne Tex 3/1EMEHTOB, 0TKa3 KOTOPbLIX NPUBOAUT K MOSABIEHNIO
NOXHOW TPeBOrv 1 Nponycka AetekTa, 4aéT 60/ee TOUHble pe3y/bTaThl, T.K. B 3TOM C/lyyae paccmar-
PUBAETCH TOHKAA CTPYKTypa 0TKas3a CUCTEMbl KOHTPO/IA. OfHAKO NPaKTUYeCcKu peanns3osBaTb 3TOT Me-
TOZ BO3MOXXHO /IMLLb Ha 3Tane 3ak/iounTeNbHOM pa3paboTKM CUCTEMbI KOHTPONS.

Takum 006pa3om, B HacTOfLLee BPeMsi CYLLECTBYeT AO0CTATOYHO MOSIHO npopaboTaHHas Teopus
OLeHKMN HeJOCTOBEPHOCTN KOHTPO/S, BHOCUMOW HeMnoCpeACTBEHHO CUCTEMON KOHTPONS.

CyLLeCTBYET ellle 04Ha NPUYMHa, 3aKNH0YEHHAsA B METOAE Ha3HAYeHWs [OMYCKOB Ha KOHTPOJIbHbIE
napaMeTpbl, Nosyyasllas B IMTEpaType Ha3BaHWe fedieKTa HasHayeHWs [OMyCKOB. PacCcMOTpeHue
3TOro BOMpoca BbIMNO/IHEHO B MOHorpadwmu J1.I". EBnaHoBa [5].

Mpouesypa NpoBeAeHNs AOMYCKOBOr0 KOHTPO/IS OCHOBaHa Ha CPaBHEHWW U3MEPEHHOM BeNNUMHBI
C Hanepef 3afjaHHbIM 4OMYCKOM, KOTOPbIA SBNSETCA MOCTOSAHHOW BeMUMHOW. B AeicTBUTENbHOCTU
Ha3HaueHue 4OMNycKa BbIMOMHACTCA NMPUBIMXEHHO, T.K. B CAMOM CMOCcobe HasHauYeHns AomnycKa CyLue-
CTBYET MeTOAMYEeCKasd NOrpeLHocTb. Hanimume 31O MeTOAUYECKOW MOrpeLlHOCTY NPOSABAAETCS Npu
MPOBEAEHUN KOHTPO/SA B TOM, YTO MPY OMNPeAeneHHbIX YCMOBUAX HEUCNPABHOE U3AEeNne MOXKET ObITb
MPU3HAHO MCNPaBHbIM (PUCK 3aKa3umnKa) UM HaobopoT MCMpPaBHOE HEUCNpaBHbIM (PUCK U3TOTOBUTE-
ng). aHHasa cuTyaums, obycnoBneHHas MeTOAMYeCKOM NOrpeLLIHOCTbI0 Ha3HaYeHWs JONYCKOB, B TEO-
PUN KOHTPONSA MOJyYnsia HasBaHve JeteKTa HasHauyeHNsa fOnyCKOB. TepMUH LedeKT HasHavyeHns [o-
MyCKOB 03HA4aeT BO3MOXXHOCTb HE[OCTOBEPHOMO BbISB/IEHWS HEMCNPaBHOCTU U3-3a METOLMNYECKOrO
HeCOBepLLUEHCTBa Ha3HaYeHMs [OMYCKOB.

B moHorpadgun Jlebegesa A.M. [7] caenaH BaXKHbIM BbIBO O TOM, YTO PUCK 3aKa3umKa U PUCK M3-
rOTOBUTENS CBA3aHbl JIMHENHLIM COOTHOLUEHMEM. TakxKe MOCTPOEHbI rpaduKn 3aBUCUMOCTU pUCKa
M3rOTOBUTENISA 1 PUCKA 3aKa3uMKa OT YKC/a KOHTPO/bHBLIX NMapaMeTpoB, NMpeLCcTaBeHHble Ha puc. 1.
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Puc. 1. I'padmk 3aBUCMMOCTM prUcKa U3rotoBuTens (a)
M PUCKa 3aKa34umKa (B) OT YMC/a KOHTPO/bHbIX MapaMeTpoB

AHanu3npysa BbllleyKasaHHble I'pa(*)l/IKI/I, MOXXHO CAefnatb BbiBOA O TOM, YTO C YBE/IMYEHUEM
CNO>XXHOCTWN KOHTPOJINPYEMbIX CUCTEM YC/I0BHaA BEPOATHOCTb PUCKa M3TOTOBUTENIA YMEHLLUAETCA W,
cnepgosaresibHO, YMEHbLLAKTCA NOTEPU U3TOTOBUTENA, B CBOKO O4Yepenb, YC/I0BHaA BEPOATHOCTb PUCKa
3aKa34yuMKa 1 CBA3aHHbIe C Held pa3ninyHble BNAbI NOTEPb BO3pPaCTatoT.

Ha3HayeHMe [onyCcKOB BbIMOMHAEGTCA U3 YC/I0BUA o6ecneyeHnss 3HaYEHNIA KpuTtepna Ka4dectsa

W X2 o Xn )> Wy o T Xp,Xp,...,X, - KOHTPO/bHbIE MapaMeTpbl. TO MOXET ObiTb BbINONHEHO,

€C/IN KOHTPO/IbHbIE MapaMeTpbl GOPTOBOM CUCTEMbI NPUHAA/IEXAT 3aMKHYTOMY BbIMYK/I0MY MHOXeCT-
BY, KOTOPOe B MepBOM MPUOBIMIKEHUW ABMISETCA N-MEPHbIM 3/IMNCONLOM WA TUNEP3NIUNCONLOM,
NeXxawm B N-MepHOM NPOCTPaHCTBE KOHTPO/IbHbIX MapameTpoB. [eheKT f0MYyCKOB ABNSETCA CamMOi
Ma/loM3y4YeHHOW PasHOBUAHOCTBIO [OMYCKOBOrO KOHTPONA. PelueHve 3agay fgedekta LOMYCKOBOro
KOHTpONA TpebyeT NpeAcTaB/eHNs KPUTEPUS KavyecTBa Kak (DYHKLUWM KOHTPOJSIbHbIX NapameTpoB U
pa3paboTKn METOAMKM 6e34e(EKTHOr0 LOMYCKOBOr0 KOHTPONSA, @ TAKXKE PELLEHNE CTIOXKHENLLNX Opra-
HM3aLMOHHO-TEXHMNYECKMX 3aau.

MpoBefeHHOe nccnefoBaHMe 0TKa30B, KOTOPble Oblny 06HapYXeHbl NPW UCMbITAHWUAX B COCTaBe
BC, HO He BblfiB/IeHbl aBTOHOMHbLIMUW UCMbITAHUAMK Ha BXOAHOM KOHTpPOAe 3a nepuof ¢ 01.01.86r. no
08.06.87r. (TexHnueckuin akT Ne 354 oT 26. 04.88), noka3zasno, YTO 3abpakoBaHHbIE N3AeNNS BbINN BO3-
BpaLleHbl 3aBOAY M3roTOBUTENIO MO peknaMaunoHHbIM akTam. [py 3TOM 3aBOA-M3rOTOBUTENb OTKasa
He NOATBEPAN/ U BHOBb OTMPaBW/I 3a6pakoBaHHbIe U3Le/INA Ha CaMOIETOCTPOUTE/NIbHOE NPeanpUaTue.
lMoBTOpPHbIE UCNbITaHNA B cocTae BC BHOBb NOATBEPANIN NX HEUCNPABHOCTL. Ha 0CHOBaHWM NpoBe-
AEHHbIX PaboT KOMMUCCUA MocyWTana, YTo OAHOM M3 Hambosee BEPOATHBLIX NMPUYUH BO3HWKHOBEHWS
OTKa30B [aHHOro Tuna cregyeT npu3Hatb AeekT AonyckoB. OTKasbl YKa3aHHOro Tuna CocTaBuIn
26,3% 0T HOMeHKNaTypbl NPOBEPSEMbIX U3AENUIA.

Kpome [J0oCTOBEPHOCTEN KOHTPONSA, CBA3AHHbLIX C TEXHWUYECKUM peLleHneM psga 3afad, BCTaroT
NPo6/1eMbI, CBA3aHHbIE C Ye/T0BEYECKUM (DAKTOPOM. K UX YUCNy MOXHO OTHECTU:

- OLUMOKM Npv COCTaB/IEHMM MPOrpaMm KOHTPOSS;

- OLWKMOKM MUCMbITaTeNs NPV NPOBELEHNMN UCTIbITAHWIA;

- NpejHaMepeHHOe NCKaXXEHNE Pe3ybTaToB UCMbITaHWA.

Bce 371 Npo6/1eMbl MOXXHO OTHECTU K CYyObEKTUBHBIM (hakTopam JOCTOBEPHOCTU KOHTPOIS.

B mMoHorpadun Jlebegesa A.M. [7] 6blna npou3sBefeHa OLEHKa YPOBHSI 6e30MacHOCT NONETOB
(YBIT), 06ycnoBneHHOro LOCTOBEPHOCTLIO KOHTPOAA. M0 pesynbTatam oueHkn YBIT noctpoeHa gua-
rpamma (bakTopoB, BAMAOLLMX Ha 6e30MNacHOCTL MOJIETOB, KOTOPas NpefCcTas/ieHa Ha puc. 2.
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UenoBeyecKuii Me eo\ cnoHus ye BHOC o
thakTp (70",,) %) KO po lee  mo1  kos TKasbl
aBUaLIOHHOI
(6 %)
TEXHUKM
A (19%)

Puc. 2. ®akTopbl, BMAIOLWME Ha 6e30MacHOCTL MO/ETOB

13 NOCTPOEHHOIA BbiLLIE AnarpaMMbl MOXHO CLeNaTh BbIBOZ O TOM, YTO LeeKT Ha3HauYeHNs [OMyCKOB
N CyOBbEKTUBHBIE OLLMOKIN OMepaTopoB Npu NPOBeLEHNM KOHTPOS 0Ka3bIBAOT HAa YPOBEHb 6e30MacHoCTM
MONETOB HEraTUBHOE BANAHME. [MoNyYeHHble faHHble MO3BOIAKOT CTaBUTL CleAyHOLLME 3a4a4Nn:

- N3yYeHuie ABNeHns fedekTa JOMYCKOB U UCK/TKOUYEHWE ero BIMAHWA Ha pe3y/bTaTbl KOHTPONS;

- pa3paboTKa 1 BHeLpeHne aBTOMaTU3NPOBaHHbIX CUCTEM KOHTPO/A U CUCTEM aBTOMATU3MPOBaH-
Horo npoekTupoBaHus (CAIP) nporpamMmm KOHTPONSA A1 UCKNHOYEHNS BNIUAHUA CYObEKTMBHOIO hak-
TOpa 1 CO3aHNA BbICOKOMPOW3BOANTENIbHOIO MUCTbITaTe/lbHOro 060pyA0BaHNS.

Kpome Toro, cyLiectsyeT npobnema TpyA0EMKOCTU UCTbITATE/bHbIX PaboT, KOTOPble He OTHOCAT-
CA K NPOV3BOACTBEHHbLIM 3aTpatamM Y B TO Xe Bpems COCTaBNAKT Ha CamMO/IETOCTPOUTENbHbIX Npes-
npuatmsax ot 20 go 43 % oT obLeit TpyfoeMKoCcTU 1 A0 70% Ha psge NpeanpusTUii MUHUCTEPCTBA
06LLEero MalMHOCTPOEHNS.

KapavHanbHbIN BbIXOZ, 13 3TOr0 MOJMOXKEHWS, Kak 310 6bl10 onpegeneHo HAToM u 'vnpoHuna-
BYANpPOMOM B TEXHWYECKOM MPOEKTe Ha aBMaLMOHHO-NPOMbILLIEHHbIA KOMIIEKC U B PeLleHnn npa-
BUTE/ILCTBA, 3aK/104asICca B pa3paboTKe aBTOMATU3NPOBAHHBIX CUCTEM KOHTPONS.

OTCyTCTBUE CKPBITbIX LEEKTOB U HEUCMIPABHOCTEN ABNAETCA OLHUM U3 BAXKHENLLNX KOMMOHEH-
TOB 6€30MacHOCTU MOJMIETOB. [1 3TOro Ha 3Tare npov3BOACTBa HEOOXOLMMO 06ecneynTb BbICOKYHO
[OCTOBEPHOCTb M 06BEKTUBHOCTL KOHTPONS.

lMpumeHeHWe B NPOM3BOACTBE aBTOMATU3NPOBAaHHBLIX cucTeM KOHTpona u CAIP nporpamm rno-
3BONIAET NONYYNUTL CReAYyIoLLee:

- 06ecneyunTb 0OBLEKTUBHOCTb KOHTPOSA U UCKNHOUNTL CYObEKTUBHbIN (hakTop;

CHU3UTb TPYLOEMKOCTb UCMbITAHUIA N KOHTPONS;

COKpPaTWUTb BPeMS NPOBEAEHNS UCMNbITaHUIA Y KOHTPONS;

NCKMHOUYNTb OLLMOKIN OMepaTopoB W TEXHO/Or0B, COCTAaBIAIOLLMX MPOrpamMmMbl KOHTPOSIS;
UCKMHOUUTL UIN YYECTb Ae(eKT LOMNYCKOB;

aBTOMaTU3MPOBATL NPOLLECC UCKTOYEHNA MHCTPYMEHTA/ILHOTO U METOLAMYECKOr0 puUCKa U3roTo-
BUTENA U PUCKa 3aKa3umKa.

Taknm 06pa3oM, OHVM 13 OCHOBHbIX Harpas/ieHWI MOBbILLEHUS LOCTOBEPHOCTW KOHTPO/IS ABNSA-
eTca BHeapeHne ACK nporpamm KOHTposns unmn nHterpuposaHHbiX ACK, a Takxke npumeHeHne CAIP
nporpaMm.
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THE ANALYSIS OF INCREASE OF RELIABILITY CONTROL
Eroknin E.V.
Various methods of reliability control are considering in this article, which methods have been devoted quantity of
works by various authors, and also their short analysis is carried out. The estimation of influence of reliability control is
also resulted on level of safety. Methods reducing influence of the given factor on safety of flights are considered too.
Key words: safety, reliability control, defect destination tolerances, the risk of the manufacturer, the risk of the cus-
tomer, systems of automatic control.
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Y[IK 532.57

SKCMNEPMEHTAJIbHbIE MCCEAOBAHNA AATHMKOB KOHTPO/IA
PACIBbINAKOLWEWN ATTMNAPATYPbI JIETATEJIbHBIX ATTMAPATOB

B.B. AYAHUK
Cratbda NpeacTasneHa JOKTOPOM TEXHUYECKUX HayK HUKUTUHBLIM N.B.

B gaHHoOi pa6oTe paccMOTPeHa BO3MOXHOCTb CO3[aHWst MPOCTOr0 M HafeXXHOro fJaTuMKa pacxofa XUMUUECKOW Xuf-
KOCTU CeNbCKOXO3AACTBEHHbIX NETaTeNbHbIX anmnapatoB. [MpefioXXeH 6GeCKOHTaKTHbI AaTuMK C MO3UCTOPHLIM YyBCTBU-
Te/lbHbIM 3/1eMeHTOM. [peficTaB/EHbI Pe3y/bTaTbl SKCNEPUMEHTOB C HUM Ha U3MEPUTENbHOI NPOMBHON YCTaHOBKE.

KntoueBble C1oBa: BEPTOMET, aBMaXMUUECKMEe paboThl, KAUECTBO 06PaBGOTKM MOMS, PacxXof XUAKOCTH.

CeNbCKOX039MCTBEHHbIE BEPTO/ETHI MOTYT 06€CNeUnNTL CaMOe BbICOKOE Ka4yecTBO 06paboTKuM no-
Nel cpeau BCeX YCTPOMCTB BHECEHWS MECTULUMA0B. DTO 06ecrnevmBaeTcs ABMKEHWEM BblOPOLLEHHbIX
Karesib B MOLLHOM WUHAYKTMBHOM criefie BepToneta. OfHaKO 3TOT Xe Cfief, MOXeT NpuBOAUTbL U K 60-
Nee CUMbHbIM OTpULATENIbHBIM BO3LEACTBUAM, TaKUM KaK HEPaBHOMEPHOCTb MOKPbITUA Ce/TbXO3KY/Ib-
Typ NecTUUMAaMmn N HeCaHKLMOHMPOBAHHOE OMNPbLICKMBaHME COCeAHUX Monei. Kpome Hamums HAyK-
TUBHOW CTPYM, eLle OLHON NPUYMHON HEPaBHOMEPHOIO OMPbLICKMBAHWSA ABMAETCA cama KOHCTPYKLUS
pacnblfMTeNbHOM cucTeMbl. Kak nokasan aHanns paboTbl HEKOTOPbLIX BEPTO/IETOB MU-2 Ha aBUaxvmMu-
yeckunx padotax (AXP), 06LMIA pacxXof XMNAKOCTIN, NPOXOAsALLE B NPaByto U NEBYIO pacrblinTe lb-
HYH LUTaHr1, 06bIYHO OT/IMYaeTcs Apyr ot gpyra B 1.5-2.5 pa3sa. LleHTpanbHasa wraHra, HeCMOTpsa Ha
TO, YTO NOAK/HOYEHA K 0OLLEMY UCTOYHUKY paboyei XUAKOCTW, MOXET UMeTb HENPONoOpLUOHaIbHO
Ma/iblli ee pacxof. STO NPUBOAUT K HEPABHOMEPHOCTM pacnpesesieHNs XMMUYECKMX BELLECTB U CyLLe-
CTBEHHOMY MNepepacxofy paboyeli CMecH, YTO He TONbKO MOBbILLAET Ce6EeCTOMMOCTb CEIbCKOXO3SNCT-
BEHHOr0 NPOW3BOACTBA, HO M KpaiiHe nary6HO BAMAET Ha Ky/bTYPbl U OKPYXKAIOLLYHO Cpesy.
Bo MHOrux 3anagHbIxX rocyfapctsax 3akoOHOAaTeNlbCTBO TpebyeT yCTaHOBKN NPUBOPOB KOHTPO-
NA pacxofa nectuumzaoB. B Hawlein ctpaHe Nofo6HbIe YCTPOMCTBA MCNOMb3YOTCA Masio. CNOXHOCTb
MPON3BOLCTBA JIErKMX NPUbOPOB AN CeNbCKOX03ANCTBEHHOM annapaTypbl Bbi3BaHa B3aMMOLENCTBIEM
NX 3/1EMEHTOB C BbICOKOArpPecCcMBHOM paboyein CMecbto. Tak, fake CTaHAAPTHBIA AaTUMK YPOBHSA XXNJ-
KOCTW B XMMUYECKMNX H6akax BepToneta Mu-2 npakTuyeckn He mucnosnbiyetcs B AXP, NOCKOMbKY, Kak
MpaBwo, BbILEPXKMBAET TOMIbKO HECKO/IbKO MecALEB PaboTbl. JKCMNyaTaHTbl BEPTO/IETOB Yalle npu-
MEHSAKOT MPO3payHyto Tpy6Ky, 3aKpeneHHYH0 BLOb PrO3eNsKa, 0T XMMMYECKUX 6akoB A0 1060BOro
crekna (puc.l). Kak npaBuio, 3T0 eAMHCTBEHHbIA «NPMOOP» KOHTPONS NecTUUMAOB. TOBOPUTL O
onddepeHLManbHOM yyeTe pacxofa XUAKOCTW B KaXKOW LITaHre Boo6Le He npuxoautces. B npeane
[aT4nKn anddepeHLnanbHOro pacxoa cresyeT NPUMEHNATb B COBOKYMHOCTU C CUCTEMOI Yrpas/ieHns
noJayv >XUAKOCTU B KXAYH LUTaHry. Takas cuctema AosikHa pabotaTb B COOTBETCTBUM C MOZLESbIO
OCaX[eHWs Kanesb. Icnonb30BaHWe B HEl YCTPOMCTB U3MEPEHNS YI/ia CHOCA U pa3HULbl BO3AYLLHOM
¥ NyTEBOW CKOPOCTY MO3BOUT OMpeseIMTb CKOPOCTb BETPA, YTO MOXET CYLLeCTBEHHO MOBbICUTb PaB-
HOMEpPHOCTb BHECEHWS MpenapaToB. BKIoUeHne B CUCTEMY permcTparopa AaHHbIX NMo3BOUT aHau-
31MpoBaTb KayecTBO 06paboTKM Moseidl. Pe3ynbTaToM UCMO0/1b30BaHUA TaKOW CUCTEMbI LO/MKHO ObITb HE
TOMbKO CYLLECTBEHHOE MOBbILLEHWE YPOXXAMHOCTU, HO U pocT cnpoca Ha AXP, BbIMO/HAEMbIE 3KC-
nayaTaHTamMu ¢ NOMOLLbHO TaKoro 060pyLoBaHus.
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Puc. 1. MprMMeHSIeMbIA Ha CENbCKOXO03ANCTBEHHbIX BEPTOMETAX «AaTUMK» YPOBHS
XMUMUYECKOI CMecu - Npo3payHas TpyoKa B0/b OCTEK/EHMSt KabMHbI (NMOKasaHa CTpesikamm)

[ns Toro 4tobbl CUCTEMA KOHTPONSA AUPdepeHLManbHOr0 pacxoja XMMUYECKOM XNAKOCTH bblia
NMPYMeHNMa, OHa [O/HKHA COLePXKaThb IErkme NpPocTble AeLUeBble N MaiorabapuTHbIE JaTHUKM PacXoaa.
B ycnoBusax BbICOKOW arpecCvBHOCTW Cpefpl Lieiecoo6pasHO UCMOo/b30BaTb 6ECKOHTAKTHbIE METOAbI
M3MepPeHNn. ITO TaKXKe NMOMOraeT He CO3/aBaTb AOMONHUTENBHOrO rMAPaBINYECKOro CONPOTUBIEHNS
B pacnbliutenbHOM 060pyaoBaHuW. Mpy aHaiM3e BO3MOXHbLIX MPUHLMNOB AeNCTBUSA 3M1EMEHTOB,
NAEHTU(ULMPYIOLLMX [BUKEHMe paboueid CMecu, paccMaTpyBasiaCb BO3MOXHOCTb WMCMO/b30BaHUS
parunkos 3[C, cOMpoTUBNEHUS, UHAYKUMOHHBLIX U TEPMOLMHAMUYECKUX. B yCnoBmnax He6obLworo
pacxofa >UAKOCTW, XapaKTepPHOro AN PacnblIUTeNbHbIX LITAHT, Haubosee NOAXOAALLMM MO CyMMe
KpuTepmes a(h(heKTUBHOCTU MOXET OKa3aTbCA TepMOAMHAMUYeCKMA NpuHLUMN. OH OCHOBaH Ha 3aBW-
CUMOCTM NOTPebNeHns HarpesaTesieM MOLLHOCTI OT YC/IOBUIA OXNaXKAEHNS.

Ecnm npeHebpeub Tennom, OTAaBaeMbIM HarpeBaTefieM B OKPYXatoLlyto cpefy, TO YpaBHEeHWe
TennoBoro 6anaHca (pacxof Tensa, NnoTpe6/fseMoro HarpesaTesiem, ¥ Temnso, COOOLLEHHOE MOTOKY)
OyZeT paBHO

g, = kQ,C(tH -1)K), (1)

rge g, KONn4ecTBO TEN/OThbl, OTAaBaeMOe HarpesatesieM B €4UHWULY BpPEMEHW, T.e. TernjaoBas MOLL-

HOCTb; K - NOMpaBoYUHbIi KO3AhMULMEHT Ha HEPaBHOMEPHOCTb pacrpeeneHns TeMnepaTyp 1 CKopo-
CTeli NOTOKA MO CeYeHMto TPY6Gbl; QM - MacCoBbI pacxos XUAKocTU; C - yaenbHas TernnoeMKOCTb;
1 H - temneparypa Harpesatens; 1 XK - Temneparypa xugkocTw.

Kak BUAHO 13 (1), Hau60/bLUIas TOHHOCTb KaIOPUMETPUYECKOTO pacxogomepa 6yaeT B YCIOBMSIX
CTabunmM3aLmm TeMnepaTyp HarpesaTens 1 Xuakoct. Yem 6onblue pasHuLa aTUX TeMnepatyp, Tem
BblLLIE YYBCTBUTENLHOCTb AaTUMKOB. ECv TemnepaTypa pacTBOPOB XVUMMUKATOB 3aBUCUT OT BHELLIHMX
YCM0BUiA, TO TeMMepaTypa HarpeBaTens CBsi3aHa C ero TeXHNYECKO KOHCTPYKLMeiA. [ yMeHbLUIeHNS
Beca JaTuMka 1 YMpoLLEHU KOHCTPYKLMM NPeAnoXeHo B KauecTBe HarpesaTensi UCronb3osaThb Mo-
3VICTOPHYIO KEpPaMUKY KaK TEPMOPE3NCTOP C MOMOXMUTENbHBIM TEMMEPaTypHbLIM KO3(phuLmeHTOM. ITa
KepaMmmKa pe3Ko (Ha HECKOJIbKO MOPSAKOB) YBENNYMBAET CBOE COMPOTUB/IEHME NPU HarpesaHuu. Eciu
Harpes OCYLLECTB/AETCA NPOMyCKaeMbIM Yepe3 No3uCcTOp TOKOM, TO BO3HMKaeT aBToMaTUyecKas Cra-
6UnM3aLms TemnepaTypbl KepaMuki. Mpu 3TOM noTpebnisiemast eil MOLLHOCTb Pe3Ko nagaeT. bonbLuas
KpyTU3Ha rpaduka 3aBUCUMOCTI COMPOTUB/IEHNS OT TEMMEpaTypbl XapakTepusyeT nosucTop. OHa e
06YyCNaBNMBaeT MNLLb HE3HAUNTENbHOE M3MEHEHME TeMMepaTypbl HarpesaTens daxe npu 3HaunTeb-
HbIX U3MEHEHWAX YCNIOBUIA OXNaXAEeHNs 3TOro Jatumka. [osToMy B faHHOM Clyyae Mepoli pacxofa
KWNOKOCTM ByeT MOLLHOCTb, NOTpe6/sieMast Mo3MCTOPOM.
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KOHCTpYKUUsA gaTumka nokasaHa Ha puc. 2. [atumk COAepXXWUT TOHKOCTEHHYH) METa/IMYecKyto
TPy6Ky 1, K KOTOPOWA C Hapy>KHOV CTOPOHbI MPUCOEAWMHEH HarpeBaTe/lbHblIli 371eMeHT 2. C MpoTMBOMO-
NOXHbIX KOHLIOB Tpy6OKa repMeTUYHO coefuHeHa co wryuepamu 3. [Ana obecneyeHns HeO6X04MMOiA
MPOYHOCTMN M TENIOM30/IALMM NPOCTPAHCTBO Haf TPYOKOI 3ano/IHEHO apMUPYIOLLEi 06MOTKON, cae-
NaHHOI 13 MPOYHON KanpoHOBON HUTK 4. O6LLas NPOYHOCTb KOHCTPYKLMM 06eCrevnBaeTcs KobLom
5, KOTOpPOe XecTKO COeAMHEHO CO LTYLEepamu 3.

Puc. 2. KoHCTpyKIIMs TO3UCTOPHOrO AATUHKA Pacxoa

Bnarogaps TOMy, 4TO pa3mepbl ¥ MOLLHOCTb NO3UCTOPHOIO Harpesatesisi Masibl, OH He MOXET Cy-
LeCTBEHHO M3MEeHUTb TEMMEePaTypy >XUAKOCTU BO BpeMsi paboTbl fieTaTeNibHOro annapara. OfHako
notpebnsemas M MOLLHOCTb 3aBUCUT OT COCTOSIHUA [BUKEHUA pacTBopa. HapyHas cTopoHa nosmc-
TOpa OKPY>KeHa Tenon30NPYIOLLMM CI0eM, YTO CHUXKAET Tensonepegady B aTMOCHepy, a OTBOZ Te-
nna no Tpyobke He3HauMTeNeH, TakK Kak ee TO/WMHA BbibpaHa Manoro pasmepa. B obuem Buge MoLy-
HOCTb, NOZABOAMMAsA K NO3UCTOPY, paBHa

P=U-l, 2
roe U - HanpsbkeHue cetu; | - noTpebnsemMblin TOK.

B ycnoBusx TensoBoro paBHoOBECUS 3Ta MOLLHOCTb pasHa (1). MpupaBHMBas BbIPaXXEHNS, MONy4aeTcs

rae 1., - TOK No3ncTopa, COOTBETCTBYHOLLMIA COCTOAHMIO TEMMEPATYPHON CTabunmnsaumm.
CT

Kak B1AHO 13 (3), ecnu NPUHATL HanpsXXeHne CeTU NOCTOAHHBIM, TO NOTPe6/IsieMblii MO3UCTOPOM
TOK OyfeT onpefensaTbCa B OCHOBHOM MacCOBbIM PaCX0A0M XUAKOCTM Qm
UeT S KT A
Qm e %) (4)
rae K - TapupoBOYHbIA KOIPPULMEHT faTUMKa.

MO3UCTOPHbIN AaTUMK pacxoda XMMUYECKOro pacTBopa paboTaeT cneaytowwmm obpasom. Mpu oT-
CYTCTBUM XWAKOCTM B TPY60ONPOBOAE OTBOZ Tenia OT Mo3UCTopa MAHUMASIEH, YTO BbIBOAMT MOC/eA-
HWUI Ha peXxuM TemnepatypHo cTabunusauumn. MoTpebneHne ToKa pesko CHKaeTcsa. B aTom cnydae
nofaeTca curHaa 06 OTCYTCTBUW XXMAKOCTU Ha faTumke (OHa 3aKOHYMNach UM Npow3oLna nosioMka
obopypoBaHus).

MpW HaMYUK HEMOLBUXKHON XXMAKOCTU TENI00TBOS, YBENIMUMBAETCA [0 HEKOTOPOro 3HayYeHus, a
noTpebnseMas MOLLYHOCTb BO3pacTaeT. ATOT YPOBEHb TOKA MOXHO MPUHATb 3a UCXOAHBLIN, T.e. COOT-
BETCTBYIOLLMIA OTCYTCTBUIO TEYEHUS XMUAKOCTU. Ee MOTOK 3HAuMTEeNIbHO YBE/NNYMBAET TENJ00TBOL,
CTeneHb yBeNMYeHWs TENI00TBOAA OMpeaenseT BeMUYMHY MOLLHOCTW, NOTPe6SeMON NO3UCTOPOM.
UeM BbILLIE pacxof, XWUAKOCTKW, TeM 60/bLUe YPOBEHb BbIXOAHOIO CUrHaa. CUrHabl, NoslyYeHHbIe OT
[aTYMKOB, PACMOOXKEHHbIX Ha BXOLE B KaXKAYH PacnblIUTENbHYO LUTAHTY, MOTYT BbIBOAUTLCA Kak
Ha MHAMKATOP B KabuHe nuioTa, Tak U B YCTPOMCTBO KOHTPONSA Ce/IbCKOXO3ANCTBEHHOM annapatypsbl.
YCTPOIACTBO, COBMELLIEHHOE C BbICOKOYACTOTHOM CMYTHWKOBOIN HaBUraLWMOHHOM CUCTEMOM, MarHWUTO-
METPOM, N3MepUTeNeM BO3LAYLLUHbIX CUTHA/I0B, MOXET NepecynTbIBaTh TEKYLLME JaHHbIE OMNPbICKMBa-
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HWA KXKAOW LUTAHIOM B 3aBUCMMOCTY OT aTMOC(EPHBIX YCN0BWiA. KpoMe TOro, OHO BblZaeT MUIoTy
KOPPEKTMPYHOLLYH MHOPMaLMIO UM HaKannBaeT ee A1s MOCMeAyHOLEero aHam3a kadyecTsa obpa-
OOTKM MOMYYeHHbIX 3anuceil. B cnydyae BbiIBOAa KOPPEKTMPYHOLLEH MH(OPMaLMU HEeNMoCpeACTBEHHO
NETUMKY, OHa LO/KHA ObITb NPeACTaB/eHa B aH/I0NOBOM BUfe. STO NMO3BONT YNPOCTUTL ee BU3yaslb-
HbI aHa/IM3 B NOSieTe Ha NpefenbHO Masioil BbicoTe. HakonneHHas MH(opmaums 0 Ka4yecTse onpbi-
CKVBaHUA Noseli MOXET ObITb NepefaHa CebX03Npon3BoAUTENAM.

[lns npoBepku pe3y/bTaToB pacyeToB M KanMbpOBKM MO3UCTOPHOIO AaTyvka MPOBOAWNCH MUC-
CNefloBaHMs Ha CTEHAOBOW M3MepuTesibHOM ycTaHoBKe (puc. 3). OHa npefcTaBnseT coboi KOMMIEKC
Tpy60MpOBOAOB ¥ PErynMpOBOYHbIX 3aC/IOHOK, COEAVHEHHbIX MO KOJbLEBOW CXeMe, B KOTOPYHO
BCTPOEH HACOC, 3TA/IOHHbIN U TECTUPYEMbIN AaTUUKM.

Puc. 3. BHelHWIA BUA, 3MepUTENbHOM NPOSIMBHOW YCTaHOBKM

Cxema M3MepuUTeNbHON YCTaHOBKM MOKasaHa Ha puc. 4. LleHTpobexHblin Hacoc 1 npefHa3HayeH
A1 CO3[aHns MOTOKA XXMAKOCTU B TPy6ONpoBoAax yCTaHOBKU. EMKOCTL 2 Heobxoamma ans obecne-
YeHMs CTabWbHOCTM PaboThbl YCTAHOBKU U YCTPaHEHWs BO3MOXHOW KaBMTaLMM Ha /lornaTkax Hacoca,
BO3HMKAIOLLLEA U3-3a HEXBATKM XUAKOCTU. KOMNeHcaLMoHHas eMKOCTb 3 CrnaXmnBaeT HeyCTONUMBO-
CTM NOTOKa, Co34aBaemble HacoCOM. C MOMOLLbIO 3aC/IOHOK 4, 5, perynnpys nx npomnyckKHyr crocoo-
HOCTb, MOXHO YCTaHOBUTL TPebyeMblli pacxof XXUAKOCTY B TPyOONpoBoLe C faTyumMkamu. Yepes cny-
CKHOW BEHTW/Ib 6 NPOUCXOANT HaNOIHEHWe YCTaHOBKU XXUAKOCTHIO W yaaneHve BO3ayXa, NonasLLero
B YCTAHOBKY Mpu ee 3anosiHeHUN. [1poxof, XXULKOCTN N3MepsaeTca 3Ta/IOHHbIM AaTYMKOM 7, MPOBEPEH-
HbIM 1 OTTapMPOBaHHbLIM B «LleHTpe cTaHAapTU3aUUy U METPONOTUU», N TECTUPYEMbIM AaTYMKOM 8.
CnvBHOW BEHTUNb 9 CNYXUT ANA CNycKa paboyeid XXMAKOCTU nepes, LEMOHTaXOM YCTaHOBKW WK
CMEHOI TecTupyemoro fatyuvka. Onopbl 10 NoAAep>KUBAOT 3/1IEMEHTbI YCTAaHOBKM B paboyem noso-
XeHun. Tpybonposog 11 nepefjaeT NOTOK XXMAKOCTU NO KOJbLEBOW CXeME.

PaboTa yCTaHOBKM OCYLLECTB/ANaCh CefyroWwmnm 06pa3om: Yepes BeHTUb 6 Npon3BOAMTCA 3a-
MOJIHEHWE NOMOCTe YCTaHOBKM paboyei XXMAKOCTL0. MonasLnid B YCTaHOBKY C MOTOKOM >XUAKOCTY
BO34YyX BbIBOAMTCS Yepe3 BEHTU/b 6. [lasiee BK/IOYAETCA HACOC 1, KOTOPbIA HauMHaeT nepekaynBaTb
XWAKOCTb M3 EMKOCTM 2 M0 TPyOOMpPOBOLY Yepes U3MepuTesibHble NPubopbl 1 ApYrue ero 38eHbs 06-
paTHO B eMKOCTb 2. Hacoc nepekaymsaeT [0 25 /1 )KUAKOCTU B CEKYHAY. PerynmpoBKoi 3aC/IOHOK 4 1 5
MOXHO [OOGUTBLCA M3MEHEeHWs NapameTpoB pacxofa npaktuyecku ot 0 (3a4BvkKa 4 NOMHOCTLIO 3a-
KpbITa, a 3afBWKKa 5 NOMHOCTLIO OTKPLITA) A0 MaKCUMa/IbHOTO 3HaYeHWs - 25 11, Korga 3afsukka 4
MOHOCTbIO OTKPbITA, & 3a[BMXXKa 5 MOMHOCTHIO 3aKpbITa.
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Puc. 4. MpuHUMnuanbHas cxeMa U3MepuTe/ibHOW YCTaHOBKM

SKCMepuMeHTaNnbHOE KCcCneaoBaHne MO3UCTOPHOrO PacxoAoMepa OCYLLECTBASNOCL B ABa 3Tana.
Ha nepBOM - BbISICHSIUCh 9NMEKTPUYECKIE XaPaKTEPUCTUKIM MO3MCTOPHOIO 3N1IEMEHTA C LIENbIO ONnpeae-
NEHNS NX 30HbI YYBCTBUTENLHOCTW. 151 3TOT0 UCCNEA0BaIUCh f1Ba TWMa NMO3VUCTOPOB, KOTOPbIE Npef-
naraeTcsi UCMo/b30BaTh B aTYMKaX B KAUeCTBE aKTUBHbIX 3/1EMEHTOB. K COGpaHHOMY 3KCMepUMEH-
Ta/lbHOMY 06pasLy AaTumKa NnoouepesHo NoaK/YaIM CHadvana no3vcTop NepBoro TUna, 3aTem - BTO-
poro. Ha akTUBHbIE 3/1EMEHTbI NMOJaBaNV HaMPSHKEHUE U CHMAIN YCTaHOBMBLLMECS 3HAUEHMS aMriep-
HOI XapaKTEPUCTUKK. DTO AeNanock /1 TOro, YTo6bl BbIIBUTL 30HY MaKCUMa/IbHO YyBCTBUTE/bHO-
CTU 3/1EMEHTOB, T.€. OMPEAeNNTb NPX KaKUX 3HAYEHUSIX NMOJaBAEMOro HaMpPsPKEHUs! aMMepPHbIE Xapak-
TEPUCTVKU UMEIOT MaKCMMaslbHOe 3HaueHue. Ha BTOPOM aTane MCCNeaoBascsl MO3UCTOPHbIN JaTuuK,
BK/OUEHHBIVi B INaMna3oHe ero MakCMMasbHOM YyBCTBUTEIbHOCTM.

B xofie NepBoro aKcnepuMeHTa yaanoch BbISCHWTb, YTO 30HA MAaKCUMaJIbHO YyBCTBUTENLHOCTM

nccnefyembix nosncTopos Haxogutca B npegenax 30 - 33,5 B, a nosuctop BToporo tvna (taén. 1)
6onee 4YyBCTBUTESIEH.

Tabnunua 1
XapaKTepuCTUKN YyBCTBUTENIbHOCTM NO3UCTOPHLIX 3/1EMEHTOB
U (B) 25 32 33,5 36 45 60
11(A) 194 21,2 27 25 19 11.1
12 (A) 21,3 28 31,3 30,5 23 14,3

Mo pe3ynbTaTaM BTOPOro 3KCMepPMMeHTa C 6ECKOHTAKTHBIM AaTUMKOM, OCHOBAHHOM Ha Mo3ncTope
BTOPOro TUNa, Oblfv NOMYyYeHbl AaHHble (Tabn. 2). STOT YyBCTBUTENbHbINA 3/1EMEHT OblN1 U3rOTOB/EH B

POCTOBCKOM WHCTUTYTE MaTeMaTUKW W NPUKNaAHON MexaHWKW. B 3KcrnepuMMeHTe MCMonb30Basioch
onopHoe HanpsxeHune 32B.

Tabnuua 2

3aBMCMOCTM amMnepHOl XapaKTepPUCTUKIM MO3UCTOPHOIO AaTUMKA OT Pacxo/a XXUAKOCTM

Q)| 4 6 8 10 12 14 16 18
1(A) | 214 | 221 234 | 245 25 254 | 261 | 2715
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Puc. 5. 'padvik 3aBMCMOCTUN aMMNepHbIX XapaKTepUCTUK JaTyMKa OT Pacxona KUAKOCTH

[N nonyyeHns aMNUPUYECKNX 3aBUCUMOCTEN JaHHble Oblin 06paboTaHbl COOGCTBEHHBLIM NPOrpPaMm-
HbIM 06ecrieyeHneM. MonyyeHHas NOAMHOMHaAA PYHKUMSA (5) Nokasasna HenIoxy CX0AUMOCTb, YTO Mo-
3BOJISIET MCMO/b30BaATL €€ B MPOrpaMMHOM 06ecrneyeHnn KOHTposiepa 06paboTKM faHHbIX NO3KUCTopa

Q =0,000875I4 - 0,0362113 + 0,51 1 112 - 2,41381 + 24,85 . (5)

Taknum 06pa3oMm, pe3ynbTaTbl, NOMYYeHHble B CTEHJ0BbLIX IKCMEPUMEHTaX, NO3BOAKOT KOHCTATH-
poBaTb, YTO A4/ AN((EPEHLMPOBAHHONO KOHTPO/A PacxXofa >XMAKOCTU B KaXAOW ONpbICKMBaKOLLER
LITaHre MOryT 6bITb MCMO/b30BaHbl GECKOHTAKTHbIE AATYMKM C MO3UCTOPHLIMU YYBCTBUTE/bHbIMMU
aneMeHTamu. Takue [aTYMKM MOTYT 6bITb BECbMa NPOCTbIMU, LONTOBEYHLIMM U HE CO3JatoLLMMK [0-
MONIHATENBHOTO TMAPaB/IMYECKOr0 COMPOTMB/IEHNS B ONpbICKUBatoLLein cucteme. KoHTponb audde-
PEHLMPOBAHHOIO Pacxofa, COBMELLEHHbIV C BbICOKOYACTOTHOW CMYTHWUKOBOW HaBUraLMOHHOW cucTe-
MOW, MarHUTOMETPOM, U3MEPUTENIEM BO3AYLUHbLIX CUrHA/IOB, MOXET 06ECreYnTb nepecyeT TeKYLLUUX
[aHHBIX OMNpPbICK1BAHNSA, 3aBUCALLEr0 OT aTMOCHePHbIX YCN0BUIA. [laHHble MOTYT BblAaTb NUIOTY KOp-
PEKTMPYIOLLYIO UH(OPMaLMIO B pea/lbHOM MacluTabe BPEMEHW WM HAKOMUTb ee /1 NOC/eLyHOLLEero
aHasm3a KayecTBa 06paboTKy Noset CenbXo3npon3BoAnUTeNeM UK 3KCNTyaTaHTOM aBuaTexHUKK. bo-
Nee TOro, co3faHvie ynpasnstoLLelt CUCTeMbl Ha 6a3e Takoro AMgQepeHLMPOBaHHONO KOHTPONSA Mo-
3BO/INT PEerynupoBatb Nnogady >XUAKOCTU B KaXAYHO LUTaHry OTAeNnbHO. B pe3ynbraTe CyLUECTBEHHO
BbIPOBHUTCA NIOTHOCTb OCEAAHUA XUMUKATOB M MOBLICUTCA KaueCTBO 06paboTKuM Mnons.

EXPERIMENTAL INVESTIGATIONS OF SPRAYING EQUIPMENT SENSORS OF AIR VEHICLES
Dudnik V.V.

This article shows possibilities of foundation of simple and reliable sensor of chemical liquid consumption of
tural air vehicles. Author offers remote sensor with pozistor sensation element. Results of it experiments by spill |
presented.

Key words: helicopter, aviation chemical works, quality of crop dusting, liquid consumption.
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MOCTPOEHWE YTPOLEHHO MATEMATUYECKOW MOAE/NN
KOPOTKOMNEPNOANYECKOI O ABVXXEHWA SKCNEPUMEHTAIBHOIO
CBEPXJIEI'KOI'O BEPTOJIETA COOCHOU CXEMBbI

B.B. YAHVK

Cratbda NpeacTasneHa JOKTOPOM TEXHUYECKUX HayK HUKUTUHBLIM N.B.

CraTbsl MOCBALLEHA MOMYUYEHMIO MPeaBapUTE/bHbIX anMPOKCUMUPYIOLLMX NepeaaToUHbIX QyHKLWI SKCTiepu
HOr0 CBEPXJIErKOro BepTO/IeTa COOCHOM CXEMbI KakK 06bEKTa YNpaBIeHNs B KaHa/lax YnpaBieHUs yrioBbIMU CKOP
TaHraxa, KpeHa 1 Kypca, a Takke BepTUKa/IbHON CKOPOCTLHO Ha PEXMMaXxX BUCEHMS U Masioil CKOPOCTH.

KntoueBble cfioBa: BEPTO/IET COOCHOM CXeMbl, aMMANTYyaHasA (ha3oBasi HaCTOTHasA XapaKTepUCTUKa.
BBefeHue

BepToneT ABNSETCA CNOXKHbIM AUHAMUYECKMM O0OBEKTOM C MasibiM 3anacom ycTonumeocTu. Ma-
TemaTuyeckas MofeSlb NPOCTPAHCTBEHHOIO ABVMXXEHUA LO/MKHA YUMTbIBATb OCOGEHHOCTN M3MEHEHWS
a3pOAMHAMMNYECKMX XapaKTEPUCTMK HECYLLEro BMHTa BO BCEX pacCMaTpuBaEMbIX peXumax noneta.
OUEHUTb 3TV U3MEHEHWSA C TOYKM 3PEHMSI MOCTPOEHUS CUCTEMbI YNPaB/eHUS MOXHO MOyYeHUEM
npeLBapuTenbHbIX annpPoOKCUMUPYIOLWMX NepeaaToyHbIX QYHKUMIA BEpTONeTa B KaHanax ynpaBieHns
YINI0BbIMW CKOPOCTAMM TaHraXa, KpeHa 1 Kypca, a Takke BepTUKa/IbHOW CKOPOCTbIO A/19 BCE COBO-
KYNHOCTW BbIGPaHHbIX ANS1 PACCMOTPEHUS PEXUMOB MofeTa. TN PYHKUMM B Aa/lbHEALWeEM MOryT
ObITb UCMO/Mb30BaHbl A1 NOCTPOEHUA CUCTEMbI aBTOMATMYECKOrO YMpaBneHus Uan ctabunmsauum
o6bekTa. [ns pelleHns AaHHOM 3a4aqm Obinn NpoBefeHbl 3 UCNbITaTeIbHbIX N0METa, B KOTOPbIX Oblnn
ncecnefoBaHbl PEXMMbI BUCEHUS U MOl CKOPOCTW. DTOr0 MOXKET ObITb [OCTATOYHO A1 CO3M4aHus
a/IrTOPMTMOB A/11 Ha4ana UCNbITaHWI CUCTEMbI aBTOMATMYECKOrO YNpaB/ieHNs BepToneTa. Y TOUHEHNE
a/ITOPMTMOB M UCCNef0BaHMe BCEX BO3MOXKHbLIX PEXMMOB paccCMaTpUBaeMOro 3KCnepuMeHTalbHOro
BEpTO/IeTa COOCHOW CXeMbl ABNAIOTCA NPeAMETOM Aa/lbHeNLLein paboTbl.

B nonetax nccnefoBanCk:

* MyTeBast yCTONYMBOCTb BEPTO/ETA MYTEM CTYMEHYaTbIX NePeMELLEHNI Neaaneil Ha NONOBUHY Y
MOSHbIN Anana3oH B MPOTUBOMOMOXKHbIE CTOPOHbI HA PEXMME BUCEHWS,

* onepeyHas yCTOMYMBOCTb BEPTO/ETA NMYyTEM CTyMNeHYaTbIX MOMNEPEUHbIX NepeMeLLEHNIA PyYK/
LIMKNNYECKOro yrnpaBieHus:;

* MPOAO/bHAA YCTONYMBOCTb BEPTOMETA NMYTEM CTYMNeHYaTbIX MPOAO/bHLIX NEPEMELLEHWNIA PyUKN
LMKNNYECKOro ynpaBfeHus:;

*  XapaKTepPUCTUKM CKOPONOABEMHOCTM C Pa3/IMYHbIM MOMIOXKEHMEM pyuKM «LLlar-as» un «kop-
PeKLUS»;

e AMHaMMUYecKas YCTOMYMBOCTbL BEPTO/IETA BO BPEMS MOMIETOB MO KPYTY C pasHbIMU CKOPOCTSMW.

Cuctema n3MepeHuia

Cuctema U3MepeHnin CoCTOMT M3 n3mepuTenbHoro 651oka (B), coOBMeLLEHHOMo ¢ 60pTOBbIM pe-
rMCTPATOPOM MONETHON MHAOPMaLUK, LOMOMHUTENILHOrO MOAY/SA, KOTOPbIA UCNOb30Ba/ICA A1 NPo-
BeJEeHUS BHELUHWX W3MepeHWUi MOMOXEeHWA OpraHoB YynpaB/eHUs BepTosieTa, W MOTEHUMOMETPOB
MY615, ycTaHOBNEHHbIX Ha MeXaHW4eCKOon MPOBOAKE ynpasneHus. [ononHUTE/bHbIA MOAY b MpPo-
BOAW/T U3MEPEHUSA MOMOXKEHUSA NMOTEHLMOMETPUYECKNX AaTUMKOB U NepefaBa AaHHble A4S 3anncu B
WB. TMpeobpa3oBaHWe aHa/oroBbIX CUrHa/I0B MOTEHLMOMETPUYECKMX [ATYMKOB MPOW3BOAMIOCH
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BCTPOEHHbIM 12 pa3psaLHbIM aHaoro-uu@posbIM npeobpasosatenem (ALM) 4ONOMHUTENBHOTO MOAY-
na. NoTeHUMoMeTpUYecKre JaT4MKK ObInv YCTaHOB/EHbI Ha CNIeAYIOLLMX OpraHax ynpas/ieHus:

* MPOLO/IbHOE YrpaB/ieHNe - KaHa TaHraxa (noteHumometp Ne 1);

* onepeyHoe ynpas/eHne - KaHan KpeHa (noTeHumometp Ne 2);

* MyTeBOe ynpasneHue - KaHan Kypca (noteHymometp Ne 0);

* ynpas/ieHne CU0BOM YCTAHOBKOM (NoTeHumoMeTp Ne 3);

* ynpasneHue warom (noteHumomeTp Ne 4).

lMepes BbINOMHEHWEM UCMLITATE/NBbHBIX MOJETOB Obl/a BbIMOIHEHA TAPUPOBKA MOOXEHUS MOTEH-
LIVOMETPUYECKUX JaTUMKOB. MepemMeLLieHre MPOBOLKM YNPaBEHNA N3MePAIOCh B MPOLEHTAX MOSIHOro
XO0[a HerocpeLCTBEHHO Ha TArax COOTBETCTBYIOLLMX KaHanoB. Lingposble 3HayeHns ALLM KOHTposin-
POBa/IUCH C MOMOLLbIO NoAKYeHHOro MNMK. TaprpoBKa Npon3BoAMIach Ha NPSMOM M 06paTHOM Xofe
nepemMeLLieHns opraHoB ynpasneHus. epecyeT gaHHbIX ALLIT B OTK/IOHEHWe OpraHoOB Yyrnpas/ieHUs
MPOU3BOAM/ICA C MOMOLLLIO arnpPOKCUMUPYOLLMX (DYHKLMIA B BUAE MOIMHOMOB 3 CTENEHU crieumanu-
3VPOBAHHbIM MPOrPamMMHbIM 06ecneyeHrem.

VpeHTudrkaums napameTpoBs yrnpasisieMOCTU BEPTO/EeTa BO BCEX KaHasiax onpejensnach Ha oc-
HOBE 9KCMepUMeHTa/IbHbIX JaHHbIX 06 OTK/IMKe BEPTO/IeTa Ha 3aatoLLiee TECTOBOE BO3AeENCTBME C UC-
rnofib30BaHMeM CTaHAapTHLIX npouenyp System ldentification Toolbox. Camu MeTofbl peLleHuns 3aaa-
4n MOEHTUPMKALMN MaTEMaTUYECKOM MoJenn 06beKTa yrnpas/ieHUs BO BPEMEHHON 1 YaCTOTHON 06-
NacTAX B [JaHHOW CTaTbe He paccMaTpuBatoOTCA, NOCKO/IbKY MCMO/b30Ba/ICSA FOTOBbIA MaTtemMaTUyecKuii
annapat System Identification Toolbox.

KaHan npofonLHOro ynpasneHus

AHanm3 paboTbl KaHana NpPoAo/bHOr0 ynpaBieHNs BbINO/IHEH HA OCHOBE 3anuceld noneta Ne 3.
VcnbiTaHns NpoBoAnAnCh B fiBa 3Tara 1 COCTOSA/N U3 MOJIETOB MO OKPY>KHOCTU C M3MEHEHUEM BbICOTbI
1 ckopocTy (puc. 1).

Profile flight RF#3

Puc. 1. MapLupyT ncnbitatesibHoro noneta seproneta Ne3. MpupallieHuns
wnpotsl (Latitude) n gonrotel (Longitude) AaHbl B AECATUYHBIX LONAX rpajyca

MoneT BbINONHANCA Npun cnabom BeTpe B 0.5-1 m/c. PesynbTat MaTeMaTU4ecKoro MoAeMpoBaHus
NOEHTUULMPOBAaHHONM NepeaaToYHON (PYHKLUMM NPeacTaB/eH Ha puc. 2.
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Pitch responceof the RF in flight® figure#3

Time.s

Puc. 2. CpaBHUTE/IbHOE MOZenMpoBaHue namepeHHoro (Wz Filtr, rpag/c)
M CUHTE3MPOBAHHOIO CMIHAMIOB YTI10BOI CKopocTu TaHraxka (Wz Sim, rpag/c),
CUrHa/1 NPOLO/ILHOIO YNpaB/ieHns 3afaH B BUAeE NpoLeHTa OTKIoHeHUs (DTeta, %)

Kak BMAHO M3 NpuBefeHHbIX rpatiMKoB, HailfeHHas B pesynbTaTe UAEHTU(UKAUMU NONETHbIX
[aHHbIX MnepefaToyHas (DYHKLUWA, CBA3bIBAKOLWWAA Yr/I0BYH) CKOPOCTb TaHraxa W MOJIOKeHWe opraHa
yrpaBneHnsi TaHTaXeM, AOCTaTOYHO XOPOLIO 0TOOPaXKaeT peasibHbI PU3NYECKMIA NPOLECC ynpaB/e-
HWA BepTONeTOM. TakMM 06pa3oM, NonyyeHHas anmnpoKCUMUpPYHOLWas nepefaTtoyHas (yHKUMSA Ans
4yacToTbl AuckpeTtmsaumm 200 I L

0,04483z - 0,04747
Pp'L 22— R , 1
P z2-1,467z + 0,4785 @)

rfe z - MepeMeHHas 3eT npeobpasoBaHus.
[ns HenpepbIBHOM CUCTEMbI anMpoKCUMUPYHOLLAs NepeaaToyHas yHKUms 6yaeT MeTb BUS,
o~ 13,135 +149,5
"~ %+ 147,45 + 651
rae s - nepemMeHHas npeobpasosaHus no Jlannacy.
AMNANTYLHble 1 (Da30Bble YaCTOTHbIE XapakTepucTukn (APYX) annpokcumupyoLlelt nepesa-
TOYHOM (PYHKLMW KaHasa ynpas/ieHNs YroM TaHraxa npeacrasneHbl Ha puc. 3.

(2)

Puc. 3. AMNAUTYHas 1 ha30Basi YaCTOTHbIE XapaKTePUCTUKI BblGPaHHOIA
annpoKCcUMMpYIOLLIEH NepefaTOMHONM (hYHKLMU NPOAOALHOIO YNpaB/eHyst BepToneTa
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KaHan nonepeyHoro ynpasnieHns

AHanm3 paboTbl KaHaa NoMepeyHoro ynpaeieHns BbINO/IHEH Ha OCHOBe nosieTa Ne 2. cnbiTaHns
NMPOBOAWINCH B ABa 3Tarna v COCTOAMM U3 MOJIETOB Ha BUCEHUMN U ABUXKEHUUN MO OKPYXXHOCTU C N3Me-
HEHWEM BbICOTbI U CKOpPOCTK (puc. 4). MNoneT BbINOMHANCA TakXke npu cnabom seTpe B 0.5-1 m/c.

Puc. 4. MapLupyT ncneitaTenibHOro noneta seproneta Ne 2. [MNpupatleHns
wuporsl (Latitude) n gonroTsl (Longitude) faHbl B AECATUYHBIX LONAX rpajyca

Mocne BbINOMHEHWS UTEPALMOHHON Npoueaypbl NAEHTU(MKALMM annpPOKCUMUPYIOLLER nepeaa-
TOYHOW (DYHKLMK 6bIN0 NPOBEAEHO CPaBHUTE/IbHOE MOZENMPOBaHMe peasibHOi (3anMcaHHON B NONETE)
N MOAENNPOBAHHOM YINI0BOI CKOPOCTU KpeHa B 3aBUCMMOCTUM OT MOJIOXKEHWSt OpraHa ynpasieHns

(puc. 5).

Kren control signal responce of the RF in flight #2

Time from 500 to 600 s.

Puc. 5. CpaBHUTE/IbHOE MOLENIMPOBaHNE U3MEPEHHOTO "X, rpag/c)
M CUHTE3MPOBAHHOIO CMIHAIOB YT/I0BO CKOPOCTU KpeHa X Sim, rpag/c),
CUrHas opraHa ynpaeneHus KpeHa 3afaH B BMAe npoueHTa ero oTknoHeHus (Kren normir, %)
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3ameTHasi pasHMLa B MOAE/IMPOBaHMM CKOPOCTeli NPaBoro 1 /IEBOr0 KpeHa 06bACHSETCS Heu-
HeliHOCTbIO B MeXaHWU4eCcKoli NPOBOAKE NOMepPeYHOro yrnpaseHus.

B KauecTBe annpoKCUMUPYHOLLEN NepefaToOuHOM DYHKLMM KaHaia ynpaBieHns Yriom KpeHa GObl-
N0 NPUHSATO CNeAYHOLLEE BbIpaXKEHNE

0F) = m 13,0353 +1308s2 m2,17 x 105s - 3,274 x 106 .
s4 4 157,25+ 30520s%+1,755 x 106 +1.723 x 108 )

ADYX annpokcrMmpytoLein nepefaTouHoM GyHKLUM KaHana ynpasneHust KPeHOM npeacTas/ieHa
Ha pwc. 6.

Puc. 6. AMNAUTYHas 1 ha30Basi YaCTOTHbIE XapaKTePUCTUKI BblGpaHHOIA
annpoKCUMUMPYIOLLIEI NepefaTOMHONM (DYHKLIMM NONepeYHOro ynpasneHus BepToneTa

KaHan nyTeBoro ynpaeneHus

AHann3 paboTbl MYTEBOro KaHa/a ynpas/ieHns BbINO/IHEH Ha OCHOBe 3anuceld noneta Ne 1. Ha
puc. 7 NoKa3aHO OTK/IOHEeHWE Mejaneld U yrioBas CKOPOCTb pa3BopoTa BEPTOETa.

Pedal responce of the RF from flight #1

Puc. 7. 3anucb NepexogHOro npotecca ynpaeneHns yrnoBow ckopoctbto Kypca (Wy, rpag/c).
MunoTtom 3agaBanunch nepemMelleHns negansmu (Pedal, egnHnupel koga ALLMT*10)
Ha MOIOBMHY W Ha NOJHbIN AMana3oH B pa3Hble CTOPOHBI
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Mocne BbINOMHEHMSA MPOLEAYPbl UAEHTUDUKALMI anMPOKCUMUPYIOLLE NepeaaTouHol (yHKLMM
ObI/10 NPOBEAEHO CPABHUTENILHOE MaTeMaTUUECKOE MOENMPOBAHNE ee PaboThbl C 3anMCbo NEPEXOAHO-
ro npoLecca ynpaeneHns Kypcom, NpescTaBieHHOe Ha puc. 8.

Puc. 8. CpaBHUTeNIbHOE MOAenMpoBaHune namepeHHoro (Wy, rpas/c) v CUHTE3MPOBaHHOIO
CUrHaNoB yrnoBoi ckopocTu Kypca (Wy Sim, rpag/c), curHan opraHa ynpasfieHus
KypCOM 3a/iaH B BMAe npoLeHTa 0TKIoHeHus (Dpedal, %) no pesynbtatam noneta Ne 1

Kak B1AHO 13 NoKa3aHHbIX Pe3y/bTaToB, NOMyYeHHas nepexoaHas GyHKUMUS YA0BNETBOPUTENbHO
MOAENMPYET paboTy KaHana ynpasfieHns yrioM Kypca BeptoneTta. [onyyeHHas nepefatodHas PyHK-
LMS ANS HeNpepbIBHOM CUCTEMbI paBHa

m5,606s* -2611s3 m2,248 x 10652 + 3,753 x 108s +1,552 x 1010 4
$5+ 251,154 + 4,8 x 1055% + 5,776 x 10's + 2,61x 108 + 6,082 x 10 )
A®PYX npuHATON NepefaToOuHON (hYHKLMM NpeAcTaB/eHa Ha puc. 9.

o

Puc. 9. AMNAnTyHas 1 (hasoBast YaCTOTHbIE XapaKTEPUCTUKM
annpoKCUMMPYHOLLEl NepefaTOYHON PYHKLMI MYTEBOrO YNpaB/ieHNs BepToneTa
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YnpasnieHvie BepTUKa/IbHOW CKOPOCTbIO

WccnepoBaHme AMHaMUYECKUX XapaKTePUCTMK BEPTONETa NPK BbIMOHEHMN MaHeBpa Habopa Bbl-
COTbl NPOBOAMIUCE BO BPEMSI UCMbITATE/IbHbIX MOIETOB MYTEM BbIMNO/HEHUS HAbopa BbICOTLI C pas-
NNYHBIMW TPaAMeHTaMIN NepPeMELLEHNS PYKOATKM COBMELLIEHHOrO ynpasneHus «Lar-ras». OgHoBpe-
MEHHO C MOMOLLbIO PYYHOW MOACTPOMKMN YacTOThbl BpaLLeHWUsS CUTIOBON YCTAHOBKM Ha COBMELLEHHOM
PYKOsiTKe ynpasneHus «LUar - I a3» nunoT obecneuvBan NpMMepHOE NOCTOAHCTBO YacTOTbl BPaLLEeHUA
HEeCyLLLero BUHTa BO BPeMS BbIMO/IHEHUA BEPTUKA/IbHOrO MaHeBpa.

B pe3ynbtate 06paboTkuM 3anunceil TenemeTpumn UCnbITaTeNbHbIX NOMETOB Obl0 OMpeseneHo, YTo
MaKcuMasibHas CKOpOCTb Habopa BbICOTbI Y 3eMHOI MOBEPXHOCTY paBHa 8 M/C.

K coxaneHuto, NonyunTb YA0BNETBOPUTE/NbHYIO annpOKCUMUPYIOLLYHO NepeaaTouHyr0 (YHKLMIO
A/ 3aBUCMMOCTW BEPTUKA/IbHOM CKOPOCTM OT MOMOXEHUA OpraHa yrnpaBneHus «Lar-ra3» no pesy’ib-
TaTaM BbIMOMHEHHbIX 3-X NIETHLIX 3KCMEPUMEHTOB He YAafiocb. ITO OblJ0 BbI3BAHO CYLLECTBEHHOM
HEOLHO3HAYHOCTHIO MEXAY BEPTUKaIbHbIMK PeXXUMaMU MepeMeLleHns BepToieTa U MONOXEHUEM
pyukun «Llar - Ma3». Mo rpacmkam, npMBeAeHHbIM Ha puc. 10, BUAHO, YTO PeXMUMy BUCEHUS MOTYT
COOTBETCTBOBATH Pa3Hble NOMOXKEHUA opraHa ynpasneHus «LLar - as».

CyLLecTBeHHas HEOAHO3HAYHOCTb B UCXOAHBIX JaHHbIX He AaeT BO3MOXHOCTU MONYUUTb YA0BE-
TBOPUTENIbHYHO CXOAMMOCTb MaTeMaTUYeCKUM MeToAaM UAEHTU(MNKaLMN BEPTO/ETa B KaHale BEPTU-
Ka/lbHOIM CKOpoCTK. MoCTpoeHe MaTeMaTMYeCKO MoAenn TpebyeT AONOMHUTENbHbIX UCMbITaHWUI C
NPOBeAEHNEM U3MEPEHNIA BENMUNHBI HYACTOTbI BPALLEHNS HECYLLErO BUHTA B PEXXUME U3MEHEHUS Bbl-
coTbl noneta. OfHaKo feTaTeNlbHOMY arnapary Heob6XOo4MMO YCTPOMCTBO CTabuIM3auuMm 4acToTbl
BpaLLeHMs HECYLLLEro BMHTA, KaK 3T0 1 fenaeTcsi Ha 60/1bLUMHCTBE NieTaTe/IbHbIX annapaTtos nogo6HO-
ro Kfiacca B muipe.

Puc. 10. YacTb 3anucu ncnbitaTenibHoro nosneta Ne3 ¢ AByMA ropu3oHTa/IbHbIMU M0LWaAKaMK
(mode 1, mode 2). BennunHa wara (Step) v rasa (Gaz) 3agaHbl B % 0T NONHOr0 pacxopa,
b6apomeTpuryeckas BbicoTa (H) B MeTpax, BepTuKasibHas ckopocTs (HT) B m/c

3aK/oYeHmne

B pesynbTaTte npogenaHHoin paboTbl paspaboTaHa fMHeHas ynpoLeHHas MaTeMaTnyeckas Mo-
[eNb MPOCTPAHCTBEHHOIO [ABMXKEHWNSA 3KCMEPUMEHTAIbHOrO CBEPX/IErKOro BEPTO/IeTa COOCHON CXEMbI
AN PEXXUMOB BUCEHUS M MaOil CKOPOCTW. YTOYHEHWE MOMYYEHHOW MaTemaTU4YecKon MOAenn u
OLeHKa ee afleKBaTHOCTM OyAeT NPOM3BOAUTLCA MO MEPe HaKOM/IEHUS CTaTUCTMYECKOro MaTepuana o
NETHbIX UCMbITAHUAX.
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Pa3paboTaHHas MaTeMaTMyeckas MOAeNb MOXET CMY>XUTb OCHOBOWM ANS CTPYKTYPHOrO W napa-
METPUYECKOrO CMHTE3a a/irOPUTMOB aBTOMATMYECKOr0 YrpaB/ieHUs KOPOTKONEepUOANYECKUM ABUXKe-
Hvem BepToneTa. CTPYKTYPHO-NapaMeTPUUeCKnini CUHTE3 KaHasia cTabunmnsalmmn BbICOTbI NoneTa Tpe-
OyeT NMOBTOPEHWS NETHOro 3KCMePUMEHTA C BBEAiEHMEM B COCTaB 60PTOBOro 060pYA0BaHNA CTabuIn-
3aTOpa 4acToTbl BPaLLEHMs HECYLLIErO BUHTA.

BUILDING OF SIMPLE MATHEMATICAL MODEL OF SPATIAL MOVING
DYNAMICS OF ULTRA LIGHT COAXIAL HELICOPTER

Dudnik V.V.

Article is devoted to receiving of advance approximation transmitting functions of ultra light coaxial helicopt
of control in control channels of yaw, roll, pitch angles speed and also vertical speed during the hover and low spe

Key words: the helicopter of the coaxial scheme, the peak phase frequency characteristic.
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HEKOTOPBLIE ACMNEKTbI NOBbILUEHNA 3P PEKTVIBHOCTU
ABAPUNHO-CIACATEJIbHbIX PABOT B PANNOHE ASPOZIPOMA

B.M.PYX/IMIHCKWIA, B.A.CBUPKUH

B paHHoli cTaTbe MpeasioxkeHbl HEKOTOPble acMeKTbl MOBbILEHUS 3((EKTUBHOCTM aBapuiiHO-CnacaTe/bHbIX paGoT Ha
OCHOBE MHOTrO(haKTOPHO ONTUMM3ALMK NPOLIECCa UX MPOBEAEHNS.

KroueBble C/10Ba: acnekTbl NOBbILEHMNS SqJ(*]eKTI/IBHOCTI/I, BO3ayLUHbIE CyAa, NMMKBMaALNA MoXapa.

MwupoBas CTaTUCTMKA aBMAaLMOHHbLIX MPOUCLLECTBUIA, CBA3AHHbLIX C aBapUAHO - cnacaTe/lbHbIMK
paboTaMu B paiioHe aspogpoma B neprog 2004-2009 rr., BbIrNSAUT creaytowmum 06pasom:

- 13 594 aBMauMOHHBIX npoucluecTsuin (A1) Begywmx KomnaHuiA Mupa 164 npousownn no
(hakTy BbiKaTbiBaHUA, 20 Al C BblKaTbiBaHWEM MPUBENN K Ye/IOBEYECKMM XXepTBam. Ha puc. 1 npes-
cTaB/ieHbl AaHHble VIATA M0 BbIKaTbIBaHMIO C B3/IETHO-NOCaA04HbIX nonoc (BIIT) BO3AYyLIHbIX CYL0B
BeZyLUMX aBmakoMnaHmin uneHos VIATA.

< BblkaTbiBaHus ¢ Bl 2004-2009

w
o

[MpOLLEHT B3SIT MO OTHOLLEHMIO K 06LeMy konnyecTBy All 3a ykasaHHbIli rog

Puc. 1. BoikaTbiBaHue ¢ BIMIM 2004-20009 rr.
YacToTa cobbITUIA Ha MUIMOH NOCaA0K MO PerMoHam Mupa npueeaeHa Ha puc. 2.

BblkaTbiBaHUA ¢ Bl (HacTtoTa)

Puc. 2. BbikaTbiBaHue ¢ BTl (YacToTa)
Bcero no gaHHol npuymnHe norn6o 483 yenoseka B 20 aBUALMOHHbLIX NMPOUCLLECTBUSIX.
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naBHbIM nokasatesnem 3PHeKTUBHOCTM aBapuiAHO-CNacaTe/lbHbIX PaboT ABNSAETCA OTCYTCTBUE
nocTpazasLUNX NPy BO3HUKHOBeHUN All, cBA3aHHOrO C BbikaTbiBaHMeM BC 3a npegensi BIMM.

KonnyectBo nocTpafiaBluMxX HanpsAMyk 3aBUCMT OT ObICTPOro nNpoBeAeHUs aBapuiHO-
cnacatesibHbIX paboT (ACP) 1 KayecTBa OKazaH1s MeLULMHCKOV NMOMOLLM.

ACP BK/H0YaKOT B ceb4:

- CMnaceHune NaccakmpoB N IKMNaXa,

- OKasaHue MeAMLMHCKOM MOMOLLYM NOCTPaLaBLUNM;

- JIMKBMZAUMIO MoXapa Ha Bo3gyLuHoMm cyaHe (BC);

- 3Bakyauuo BC;

- NIMKBMZALMIO NOCNEACTBUIM aBUALMOHHOIO NPOUCLUECTBUS Ha a3pOapOMe.

Karactpodha camoneta A310 B NpkyTcke 09.07.2006 r. nokasasna, 4To a))eKTUBHOCTI aBapUinHO-
cracarenbHbIX paboT LO/MKHO YAENATLCA O4HO U3 MEPBOCTENEHHbIX 3HaYeHMA. Komuceus no paccre-
[0BaHUIO aBMALMOHHbIX MPOUCLLECTBUIA MeXrocyapCTBEHHOINO aBMaLMOHHOIO KOMWUTETA, KacascCb
KayectBa ACP, KOHCTaTUpOBa/a CnefytoLLee:

1. JanbHOCTb NOAayy OrHETYLUALLLEro COCTaBa U3 NatieTHbIX CTBO/OB NOXapHbIX MaLvH (MM), npu
HEBO3MOXXHOCTM 6/1M3KOro pasmeLleHns MM oT ropesLuero BC, He obecneumsana nogayvy OrHeTyLaLlero
coctasa (OTC) B ouar noxapa, B pe3ynbTare 4ero BO3HMK/IAa HEOOXOANMMOCTb MPOKNALKA PYKaBHbIX /N-
Huin oT MM K BC 1 nogavy OTC yepe3 HUX, YTO YBENIMYWIIO BPEMS NPOBELEHNS MOXKAPOTYLLEHMNS.

2. LWTaTHble cpencTsa cBA3M He obecrneynny 3eKTUBHOCTL YrpaBneHus crnacaTe/bHbIMK pac-
yeTaMu Mpu NpoBeLeHNM cracate/ibHbIX paboT Ha BC. VmeroLmecs nepeHocHble pafmocTaHumMm 13-3a
Heo6X04UMOCTI MOCTOAHHOIO OTB/IEYEHUSA BHUMAHUA [ PYUYHOrO YMpaB/ieHUs UMW CHKaIN ag-
(heKTMBHOCTb BbIMOIHEHUA PaboT; CneLnanbHas ofexaa crnacartefieid He obecrieymBana BbINO/IHEHME
paboT BOM3M OTKPbLITLIX 04aroB noxXapa, Korga CyLLecTByeT OrnacHOCTb ee BO3ropaHus npv nonaja-
HMM Ha Hee MoXapoornacHbIX BELLECTB (B TOM YKMC/IE aBUATOMN/IMBA).

3. dakTnyeckas YMCNEHHOCTb BEOMCTBEHHOIN MOXapHO oxpaHbl asporopTa (BMO CMACOINM)
He COOTBETCTBYET LUTATHOMY PacrucaHuio.

Karactpodha yHecna Xu3Hu 131 yenoBeka, MHOTME U3 HUX OTPaBU/IUCH ra3amu, Bbl4eNAoLMMACS
npu noxape.

KartacTtpoda camoneta Boeing 747 B asponopty ropoga MaHranypy 22.05.10 r. Ha toro-3anage
WHaum Takke nokasana, YTo Npou3BOLCTBO aBapuiiHO-cnacaTe/lbHbIX paboT B asporopTy NpoBOAM-
NOCb Hey[oBneTBopuTENbHO. Morn61o 159 yenosek. CaMosieT BbikaTuicA 3a npegenst BT n notep-
nen KpyLueHve B61n3N aspogpoma. bosbLuoe KoNMYecTBo NOrnbLLNX - pe3ynbTaT HeLoCTaTOuHOR op-
raHM3aummn 3Bakyauum naccaXxupoBs, OKa3aHUA MeAVLUMHCKON MOMOLM, NIMKBUAALMMN NoXapa, aspo-
nopT He obecneyeH COBPEMEHHOIN TEXHWNKOIN 1 060opyaoBaHnem ACP.

YKasaHHaa CTaTUCTVKa CTaBUT MNepes a3ponopTaMn akTyasibHYH0 3afa4vy B pa3paboTke v BHeape-
HUK cuCTeMbl ynipasneHus b, B cooteeTcTBmm € TpeboBaHuaMu NKAO (Doc. 9859), Bkntoyas OLeH-
Ky kayectBa ACP. B cootseTcTBMM CcO cTaHgapTamun MKAO rocyaapcTBy He06X04MMO NPUHATL COOT-
BETCTBYHOLLME HOPMATMBHbIE aKTbl, TPEOYHOLLME OT 3KCM/lyaTaHTOB a3poLpOMOB BHEAPEHUS CUCTEM-
HOWM NpaKTWKM NO yNnpaBneHnto 6e30MacHOCTLI0 NOeToB, BKAoYas ACP. Heobxoanmo co3gath Haf-
Nnexxkalpye MexaHn3Mbl Hag3opa 419 06ecrneyeHns cnacaresibHbiX paboT NMocTasLLMKaMK YCyT B COOT-
BETCTBMW C HOPMATMBHbIMK TpeboBaHWsA. B pamkax CBOero BeOMCTBa rpaxaHCKON aBmauum rocy-
[apcTBy HEO6X04MMO COo3faTb MoApasseneHre, KOTopoMy ByfeT nopyyeHo obecrieyvBath Co6/04e-
HVe TpeboBaHWiA, KacatoLMXCa aspoapoMoB, CO3LaHNs CTPYKTYp obecrneyeHunsi 6e30macHOCTM nose-
TOB, BK/ItOYas ACP. OHa OyfeT murpatb BaXKHYH po/ib B NMOArOTOBKe a3pofpOMHOro MnjaHa Ha Cryyai
BO3HWKHOBEHWS aBapuUinHOM 06CTaHOBKM.

OfZHUM 13 OCHOBHbIX BUJO0B AeATe/IbHOCTM MO YNpaB/ieHnt0 6e30MacHOCTM MOJIETOB LO/KHO ObITb
MpoBeeHNe NPOBEPOK COCTOSAHNA 6&30MacHOCTU, ABNAOLLNXCSA CPEACTBOM BbISIB/IEHUS MOTEHLMA/bHbBIX
npo6/siem [0 TOro, Kak OHW OTPULATE/NIBHO CKaXXYTCA Ha 6e30MacHOCTU. SKCMlyaTaHT aspojpoma L0/i-
XeH opraHun3oBbiBaTb NpoBepky CYBIT Ha aspogpome, BK/KOYAsA MHCMEKTMPOBaHME a3pOApOMHbIX
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CpeLCcTB 1 060py0BaHMSA (aBapuinHO-CcNacaTe/lbHOro U a3poApOMHOr0). JKCMlyaTaHTy aspojpomMa He-
06X0MMO OpraHn30BbIBaThL MPOBEAEHNE BHELLHUX MPOBEPOK [/19 OLEHKWN AeATeNbHOCTY NoJb30BaTesei
a3poLpomMa, BK/OUas 3KCMN/yaTaHTOB BO3AYLUHbIX CYZ0B, OpraH13aLuy no Ha3eMHOMY 06CYXX1BaHWIO
1 Apyrux paboTaroLLMX Ha aspoLpomMe opraHu3aumii. Takve BHeLLHME NPOBEPKY LO/MKHbI NPOBOAUTLCA
aKcrnepTaMmu no Bonpocam 6e30MacHOCTW, UMEKLLMMIM COOTBETCTBYHOLLYIO KBA/IMPUKALMIO.

MHorune aBnakaTacTpobl NPOUCXOAAT Ha TEPPUTOPUM, a3POLPOMOB UK BOIN3K UX, KaK YKa3aHO
BblLLIe, YTO MPUBOAUT K NepeHanps>KeHUI0 pecypcoB aspospomMa. Hagsiexxallee CBOeBpeMeHHOe pearu-
pOBaHVe B Cly4yae aBapuiiHON OOCTaHOBKM C BO3LYLUHbIMW CydaMu SBNSETCA OAHOW U3 Hambornee
Ba)KHbIX 3afjay, CTOALLMX Nepes PYKOBOACTBOM aspogpoma. [ns Toro 4tobbl B TaKOW KPUTUYECKOWA
CUTyaLUMN MOXHO OblN0O MpeAnpuHUMAaTL afieKBaTHble LeiCTBUSA, TpebyeTcA COCTaBNeHWe MnnaHa Ha
cnyvaii aBapuiiHoM o6cTaHOBKM Ha aspogpome (MAOA). MnaH Ha cny4vail aBapuintHON 06CTaHOBKM
[0/KEH KOOPAVMHMPOBATh eCTBUS BCEX CNYXKO asapofpoma 1 6a3npyHOLLIMXCS HA HEM OpraHU3aL/mii.

Llenb nnaHnMpoBaHua Ha cny4ail aBapuiiHO 06CTaHOBKM Ha a3pofpoMe 3aK/H4YaeTcs B TOM, YTO-
Obl YMEHbLUWTL MOCNEACTBUA OT Pa3BUTUA COObITUIA, OCOGEHHO C TOYKMN 3PEHNS COXPaHEHUS Ye/oBe-
YECKMX XM3HelW 1 CBeLeHWs K MUHUMYMY MOCNeACTBUN 415 BbINOSHEHUS NOMETOB BO3AYLUHbIX CY/0B.
B MAOA yka3blBaeTCs NOPALOK KOOPAMHAUMM AENCTBUA PasNMyHbIX aspofpOMHbLIX OpraHv3aumi
(cnyx6), a TaKKe TeX opraHu3aumini B COCEAHMX HACeNeHHbIX NMyHKTax, KOTOpble MOryT OKa3aTb CO-
[eNCTBMe NPV BO3HWUKHOBEHUWM aBapUiiHOM 06CTaHOBKW. IMnaH Ha cny4ail aBapuiAHONM O6CTaHOBKM
[0J/KEH BbINOMHATHCA HE3ABUCUMO OT TOr0, UMEET /I MECTO NPOMUCLLECTBUE/MHLUMNAEHT «B a3pOMnopTy»
nnn «BHe asponopTa». B MAOA fomkHa npefycMaTpuBaTbCs BO3MOXHOCTb OCYLLECTB/IEHMS Onepa-
LM B NtOBLIX MOTOAHbIX YCMOBUAX Y BO3MOXHOCTb aBMaLMOHHOMO MPOUCLLECTBUSA B Pa3/INYHbIX YC-
NOBUAX MECTHOCTU BOKPYT a3poLpoMa.

Takke B NMAOA HeobXx04MMO OroBapueath AeWCTBUS WK CTEMeHb Y4acTUA BCeX OpraHu3auui,
KOTOpble, N0 MHEHWIO 3KCMJlyaTaHTa aspofpoma, MOryT OKasaTb MOMOLLb NPU BO3HWKHOBEHWMW aBa-
pUiAHON 06CTaHOBKW. K TakuM opraHu3aLmsam OTHOCATCS:

1) Ha asponopTy:

a) aBapuinHO-crnacare/ibHbIe Y NMOXapHble PacyeThl;

6) MeauLMHCKUe CNyXObl;

B) nonvumsa n/mnm cnyx6sl 6esonacHoctn (CAB);

r) agMUHUCTpaumMs asponopTa, opraHbl OB/, opraHu3aumum no TeXHUYECKOMY 00CTYXMBAHUIO 1
3KCMNyaTaHTbl BO3AYLUHbIX cyfoB (ATB);

2) 3a npefenamu aspornopTa:

a) nonvuus;

6) MYC;

B) MeLULMHCKNE CyXObl;

r) 60/bHULI;

[}) rocyAapCTBeHHbIe OpraHbl;

€) BOEHHble opraHu3aumu;

) OpraHbl NOPTOBOI 1 GePeroBoil OXpaHsbl;

3) npouyvie COOTBETCTBYHOLLME OpPraHM3aLmu.

MnaH MAOA sBNSeTCA TEOPETUYECKOM OCHOBOM N1 NPUHSATUSA COrNacoBaHHbIX LeCTBUM B Cy-
yae BO3HVMKHOBEHWS aBapuinHO 06CTAHOBKW Ha a3poLpOMe WM B €r0 OKPeCTHOCTAX. [15 BbIsiB/IEHUA
cnabbix mecT MAOA BaXHbI npakTuyeckme 3aHATUA. NMAOA B LeiCTBUM MOMOXET YKPENUTL B3aMMO-
[eNCTBUe MeXY YYaCTHUKaMW, ONpeLeNinTb PeCYpCbl, KaHasbl CBA3M U T.4. [1ns 3TOro npesycMoTpe-
Hbl NPaKTUYECKME TPEHNPOBKMU:

- MONHOMACLUTabHbIE YUYeHUs, NPUBIVIKEHHbIE K peasibHbIM YCNOBUAM, BCEOOBEMIOLLEE MOfe-
NNPOBaHNe 06CTAHOBKM C Lie/IbH0 MPOBEPKM BCEX BO3MOXHOCTEN, CPeACTB M FOTOBHOCTM OpraHu3aLui,
y4acTBYHOLMX B MEPONpUATUSAX, NPeLyCMOTPEHHbIX Ha Cyyall aBapuUiiHONW 06CTAHOBKW, [O/KHbI
NPOBOAUTLCA Ha PerynspHoO OCHOBE;
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- KpOMe TOro, B NjiaHe OrpaHnUYeHHble y4eHWsi MOLEeIMPOBaHWS aBapuinHO 06CTaHOBKY ANs OT-
[eNbHbIX NoApa3feneHunii, Hanpuvep, 419 NOXapHON, a3pOLPOMHOI CNYXKObl. PEKOMEHLYETCS NPOBO-
OMTb He pexke OHOrO pasa B rof, Korfa He npoBOAATCA MOHOMACLUTAOHbIE YYeHUs UK NpU HeobXxo-
OMMOCTU MOLAEPXKaHNSA NMPOECCUOHAILHOTO YPOBHS;

- LWTabHble yYeHMs NPOBOLATCA C LeNbi0 YTOUHEHUA NPpoLesyp, KOHTPO/bHbIX NepeyHei, cnu-
CKOB TeNle)oHOB M T.4., @ TaKXkKe A9 KOHCONMAALMM PecypcoB Ha Cryyaii aBapunHOW CUTyauun; He
TpebytoT 60/bLUNX 3aTpaT. LLTabHble y4eHNs NPOBOAATCA He pexe, YeM OfMH pa3 B NOMroja.

OfHVM 13 rnaBHbIX Nokasarenei aheKTMBHOCT NPU BbIMO/IHEHWUN aBapUIAHO-CnacaTe/IbHbIX pa-
00T ABNAETCA MUHMMA/IbHOE KO/IMYECTBO NOCTPAAAaBLUMX, KOTOPOE MOXHO MPeLCcTaBuUTb Kak (PYHK-
LmoHan ot BpemeHun nposeaeHns ACP n F(t) kayecTBa okazaHUs MeANLUMHCKOM NMOMOLLM:

F(t) = {f1 (x1,x2, ...,xs), f2(y1, y2, ....,ys) , f3(z1,22,..., 2 s) ,

f4 (91,92, ...,.0s) , f5(n1 - ns) , f6(m1,m2, ...,ms) , f7(k1,k2...,ks)} - min ,
rge f1 - dyHKUMa npodeccMoHanbHOM NOArOTOBKM NepcoHana; (X1,...,XS) - perynspHble MpoBepKu
3HaHWs, 06yYeHne IKMNaXKel 1 BCeX CNYX6, 3aaeiicTBoBaHHbIX B ACP; f2- dhyHKLmMs o6ecneveHns AC
obopypoBaHueM N TexHUKOW; (y1,y2,.,yS) - KOMMYECTBO CMELTEXHWUKU, €€ COCTOsIHWE, TEXHUYECKME
XapaKTepuCTUKK, KOMMYECTBO CrnacaTe/lbHOro 060pyA0BaHNsA U ero (DYHKUMOHaNIbHOCTb; f3 - iyHKUMA
ornepaTuBHOCTY; (z1,...,zS) - NPOBepKa M 06HOB/EHVE MPOLELYP CBA3M U BbI30Ba, 3HaHMe MapLLPYTOB
[BVXEHNS aBapuiHO-cnacaTte/lbHbIX U MOXAPHbIX CNYX6, UX PerynspHbIi OCMOTP U pacyucTKa, pe-
3epBupoBaHue; f4 - hyHKLMA B3aMMOAENCTBUSA CO CTOPOHHUMM opraHm3aumsmmn (MYC, 601bHMLaMK,
opraHamm MB/J, MO u 1.4.); (ql,...,0S) - KOHTPONA [eNCTBUIA CTOPOHHWUX UL, (MOXapHbIX CNyXo,
MeLMLMHCKUX CNYXO, Cny6 cnaceHus, NofvLmMmn, MUHUCTEPCTBA 000POHBI); f5 - lyHKUMS yCnoBuiA
(ropHbIiA aapopoM, Ha MOPCKOM Mobepexkbe, 60N0TUCTas MECTHOCTb, /leCHas, B FTOPOLCKON YepTe v
T.4.); (N1 - nsS) - KOH(Urypauusa aspoapoma, pasMepbl, OTPULATENbHbLIN YKIOH, MNONOXMUTENbHbINA YK-
NOH, Ha/JIM4me NOpUCTOro 6eToHa B KOHLLE NMonochkl; f6 - PyHKLMA pasfinyHbIX YCIOBUIA BPEMEH rOfa;
(m1,...,mu) - 0bnefeHeHVe, MOPO3, Xapa, TyMaH, NIMBHeBble 0CafKK, CNAKOTb);f7 - (hyHKLMA XapaKTe-
pucTtuk BC; (k1,k2...,ks) - naccaxxmpoBmMeCTUMOCTb, BEC, rabapuTbl, NOCAA0UHbIE XapaKTepucTuku BC,
KO/IMYeCTBO TOMN/MBA U T.[4.

[ns noBblWeHns 3QpeKTUBHOCTY aBapuiiHO-cnacaTe/lbHbIX paboT B pailoHe aspoapoma HeobXxo-
AMMO paspaboTatb MaTeMaTUYecKyo Mofesb onTummusauum npouecca ACP.

B KayecTBe Kputepus MHOroakTopHoi ontummsauum npouecca ACP BbibpaH min F(t).

ABCO/IOTHBIE OrpaHNYEHNs 419 KaXA0ro BapbMpyeMoro (paktopa NpvHUMaroTCa B npegenax min
1 Max 3Ha4YeHNI CTaTUCTUYECKOI BbIGOPKI [J1 K&X0ro KOHKPETHOro aspornopTa.

Mpouesypa oNTUMU3ALLMW NPELCTaBAETCA B BuAe 3-X 3TarnoB: reHepaums UCXOAHOW MHGOpMa-
LMK; aHa/IMTUYECKOE MpeACTaBNeHNe LieneBor PYHKLMK; ONTUMMU3aLMA npoLecca aKcnyaTtawuu.

ANTOpUTM ONTMMU3ALUMMX MO3BONAET peLlaTh Chefylolive 3afauv AN KOHKPETHOro asporiopra
rPaXaHCKOoW aBraLymn B pas/inyHble Ce30HbI 3KCMNyaTaLum:

- onpezeneHve MUHWMaNbHO MOTPEBHOro KO/M4YecTBa aBUALMOHHOMO MepcoHasia aBapuiiHO-
cracaresbHbIX CMYX0 1 UX NPOQECCUOHaSbHBIV YPOBEHb;

- OMnpefeneHve MUHMMaIbHO AOCTATOYHOIO KO/IMYECTBA 060PYL0BaHUA U TEXHUKMK, Tpebyemoro
[NA KavyecTBeHHoro nposeseHusa ACP;

- OnpejeneHne pesepsa CneLmancToB 1 060pyL0BaHUS;

- onpejeneHne MUHUMAaIbHO He0BX0AMMbIX PECYPCOB A/19 KAYECTBEHHOI0 MPoBeLeHNs paboT.
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SOME ASPECTS OF THE ENHANCING THE EFFECTIVENESS OF THE RESCUE
OPERATIONS WITHIN THE TERMINAL AREA

Rukhlinskiy V.M., Svirkin V.A.

_This article offers some aspects of the enhancing the accident rescue operations effectiveness based on the mi
optimization of the operation process.

Key words: aspects of improving the efficiency, aircraft, liquidation of the fire.
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HOBbIE METO/bl NCC/IEAOBAHNA MHPOPMALINA
NMOPTATUBHbLIX NMPEMHNKOB CIYTHNKOBOW HABUT' ALIVI
MNP PACCNEAOBAHNIN ABUALUMNOHHDBIX NMPONCLUECTBUI

B.M. PYXJIMHCKWI, A.C. AAYEHKO

B ,lJ,aHHOI7| CTaTbe npepiaraeTca HOBBII MeTO/[, BOCCTAHOB/IEHNA W WCMOJ/Ib30BaHUA I/IHdJOpMaU,VII/I NOPTaTUBHbBIX MpPU-
EMHUNKOB CHyTHMKOBOVI HaBurayum npn paccnegosaHnn aBUualMOHHbIX HpOMCUJECTBMVI.

KritoueBble cnoBa: MeTof, MH(OPMALWS, MapLUPYT ABUXKEHNS, AaHHbIE.

B nocnegHvie rofibl, B CBA3M C LUMPOKUM PacnpoCTpaHeHWEM TEXHOMOMMIA CYTHUKOBOW HaBUra-
LMW B rpaXXaHCKOM MOTPebMTeIbCKOM CEKTOPE, B TOM YMC/e U B rPaXXAaHCKON aBuauuu, HabnoaeT-
CA TEHAEHUWS YBE/IMYeHUs KOnM4yecTBa paboT Mo WCCNef0BaHWI0 MHGOopMaLmMn, npesocTasBisemoi
MoOpPTaTUBHLIMW NPUEMHMKaMK CMYTHUKOBON Hasurauuy (MMCH), n3bATbIMK C MeCcTa aBMaLOHHbIX
npouctuectsuii (A) (tabn. 1).

Tabnuua 1
ABUALMOHHbIE MPOUCLLECTBUA, CONPOBOXAaBLUNecs nccnegosaHuamm MNMNCH (2008-2011 rr.)
No Jarta Tun BC Twn MMNCH CocTosHK1e
1 02.03.2008 | R-44 GPSMap 276C MoBpexaeH
2 03.06.2008 | X-32 "bekac" GPS 76 Y 00BNETBOPUTE/IbHOE
3 02.07.2008 | Cessna 182 GPSMap 296 MoBpexaeH
4 10.09.2008 | Mu-2 GPS 72 Y 00BNETBOPUTE/IbHOE
5 20.09.2008 | Mun-2 GPS 128 Y 40BNeTBOPUTENBHOE
6 03.11.2008 | TOPI'A-1 GPSMap 295 MoBpexaeH
7 26.12.2008 | AS 350 B3 GPSMap 295 MoBpexaeH
8 09.01.2009 | Mu-171 GPSMap 296 Y n0BNeTBOPUTENBHOE
9 26.04.2009 | Ak-52 GPS Etrex Vista Y [OBNIETBOPUTENBHOE
10 29.05.2009 | Aenbtaner GPS Etrex Venture Y [0BNeTBOPUTENILHOE
11 15.06.2009 | Cessna-150L GPSmap 276C Y [0BNIETBOPUTENBHOE
12 16.07.2009 | X-32 "bekac" GPSMap 276C Y 00BNETBOPUTE/IbHOE
13 14.08.2009 | Mun-2 GPS 128 Y [0BNETBOPUTENBHOE
14 109.10.2009 | Mu-8T GPS 72 Y [0BNIETBOPUTENBHOE
15 |26.10.2009 | Bae-125-800B GPSMap 296 MoBpexaeH
16 |29.11.2009 | Cessha 182 GPS Pilot 3 Y [0BNIETBOPUTENBHOE
17 13.12.2009 | CM-92 GPSMap 276C MoBpexaeH
18 10.03.2010 | R-44 GPSMap 496 Y [0BNIETBOPUTENBHOE
19 11.03.2010 | Mwn-8T GPSMap 295 MoBpexxaeH
20 19.04.2010 | AS-320 GPSMap 296 Y [0BNIETBOPUTENBHOE
21 12.06.2010 | CB-32 GPSMap 296 Y [0BNIETBOPUTENBHOE
22 13.06.2010 | L-44 GPSMap 296 Y [0OBNETBOPUTENIbHOE
23 | 08.08.2010 | MD-600 GPS 95 MoBpexaeH
24 |02.10.2010 |R-44 GPSMap 296 MoBpexaeH
25 05.11.2010 | Curma Knaccuk GARMIN GPS 96 MoBpexaeH
26 | 25.11.2010 | Mun-8T GPSMap 296 MoBpexaeH
27 | 08.04.2011 | MA-2040M GPS 72 MoBpexxaeH
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B HacToALWMI MOMEHT GO/MbLUMHCTBO MOAENEN NPUEMHUKOB NPeACTaBAsOT coboit npubop, oc-
HalLeHHbIN MOAyneM OnpejeneHnss CBOEro MeCTOMOJIOKEHUS C  WCMOJ/Ib30BAHWEM  TEXHOJOM Ui
GPS/TNOHACC 1 npefoCTaBnstOLLMIA NONb30BATENO AONONHUTENbHbIE BO3MOXHOCTU, TaKMe Kak:

1. OTO6paXKeHVe CBOEro MeCTOMO/OXEHUS HA KapTe MECTHOCTU.

2. Paborta ¢ 6a30# AaHHbIX HaBUraLMOHHbIX TOYEK MO/b30BaTESNS.

3. Co3faHvie MapLUpYTOB [ABMXXEHUSA, OLHOBPEMEHHO C MX OTOBPAXXEHNEM Ha KapTe 1 BO3MOXHO-
CTbIO COMPOBOXAEHWSA MO BbIOpaHHOMY MapLLpyTY.

4. duKcaumsa uctopum nporigeHHoro nyTu (pyHkums Tracklog).

5. C/HXpOHM3aLMS 1 0OMEH [aHHBLIMM C NePCOHaA/IbHbIM KOMMbIOTEPOM.

B 1abn. 1 npuBeaeHa cTaTUCTMKa NpoBefeHHbIX B 2008 - 2011 rr. nccnegosaHunil. Kak cnegyet n3
NMpUBELEHHbIX AaHHbIX, B 80% npoLeHTax cryyaes Bo3ayLUHble cyaa (BC), notepnesLune katactpody,
He OblNM OCHaLLEeHbl LWITAaTHLIMWU CpeiCcTBaMN 0OBLEKTMBHOIO KOHTPO/A (60PTOBLIMM CaMOMUCLAMK).
W3 aToro cresyet, 4To paboTbl MO CUMTLIBAHWMIO U BOCCTAHOB/IEHUIO [aHHbIX, 3aPervcTpUpPOBaHHbIX
NpYeMHUKaMN CMYTHWKOBOW HaBUrauuu, NpeLcTaBistoT cO60/ NPaKTUYeCKU eAUHCTBEHHbIA UCTOY-
HWK 06BEKTUBHOW MH(OPMALLMKM O XOZe BbIMO/HEHWS NOCNEAHEr0 noseTa.

B 60/bLUMHCTBE CNy4yaes, B pe3ynbTaTe NPOBOAVMbIX UCCNEeL0BAHWI yAaeTCs BOCCTAHOBUTbL Tpa-
ekToputo noneta BC n nponssecTn pacuyer paga napaMeTpoB Moneta, He npuberas K creynanbHbIM
MeToZaM BOCCTaHOBNeHUA nHpopMaunn. OgHako B psage cnydaeB (40% OT 06LLero KoinM4yecTsa) He
MpeLCcTaBNAeTCa BO3MOXHbLIM BOCCTAHOBUTL MH(OPMaLMIO C NMPUEMHUKOB, MOBPEXAEHHbLIX BCMEACT-
Bne All, wratHbiMX crniocobamn. OCHOBHbIM (haKTOPOM, 3aTPYLHAIOWMUM MPOBELEHNE TakuX pabor,
ABNAETCH OTCYTCTBME KAKOM-NM60 JOKYMEHTALMN NPOU3BOAUTENS, ONMCHIBAIOLLEN MeTOAbl paboThbl €
HepaboTOCNOCO6HbLIMY NMPUEMHNKAMM.

AHaIn3 CIOXMBLLENCA CUTYaLMMN YKa3blBa/l HA HEOOXOAMMOCTL CO34aHUA KOMIM/IEKCHON MeToau-
KW, BK/IOYaKOLLE B cebf MEeToAbl U anropuTMbl UCMO/b30BAHWUSA U BOCCTAHOB/EHUS MH(OpMaLn ¢
HenospexaeHHbIX/nospexaeHHbIX MMNCH npu paccnegosaHun ATl.

MMoaTomy 0co6yto posib MpPro6Gpes BOMpoc 0 NPopaboTKe BO3MOXKHbIX METOA0B KOMUPOBAHWUA U
[a/IbHelLLIero MCMnob3oBaHWsA WHGOpPMaLMM 06 UCTOpPUM MPOMAEHHOro MyTW, MNPeLCTaB/ALLEN
00/bLLYIO 3HAYMMOCTb Npw paccnegosaHny Al [1].

Ha nepsom 3Tane paboT no uccnefosaHnio 060pyA0BaHNA HEO6XOAMMO MPON3BECTU CUUTBLIBAHUE
3aperucTpMpoBaHHON MHOPMaLMK. YNpoLLeHHas cxeMa NpoBeAeHUs 3TOro npolecca npeacrasneHa
Ha puc. 1.

Kak BngHO 13 1abn. 1, B 60% cnyyaeB Ans cUMTbIBAHUSA MH(OpMaLMK ¢ paboToCcnoco6HOro 060-
PYA0BaHUA 6blIN UCMO/b30BaHbI LUTATHbIE METO/bl KONMPOBAHWA 3aperucTprpoBaHHON MH(OpMaLK.
B cnyuae, ecnv npubop MMeeT He3HauuTe/lbHble MOBPEXAeHWS (KMUAKOKPUCTANIIMYECKUIA AuMCrien
/NN OTAeNbHbIE 3/1EMEHTLI MOBEPXHOCTHOrO MOHTaXa TPeOytoT peMOHTa/3aMeHbl), B paMKax MeTo-
AVIKV NPeayCcMOTpeHbl MpoLesypbl, No3BonstoLwme 0becneynTts PyHKLMOHPOBaHKE npubopa B 06be-
Me, OCTAaTOYHOM [/15 06ecrneyeHns KonMpoBaHus MHopMaLn LUTATHLIMW METOAAMMU,

Haunbonee TpysoeMKuUM BULOM paboT SB/SETCA KOMMPOBaHME M BOCCTAHOB/IEHWE MHOpMaLMK
CO 3HAUMTENbHO MOBPEXAEHHbIX NPMO0POB. O6LIYHO TaKMe MPUEMHUKN UMEIOT MOBPEXAEHUS Crie-
AYHOLLMX BUOB:

* OM/aB/ieHVe BHYTPEHHMX YacTeil Nprbopa BCNeACTBINE BO3AENCTBUA BbICOKOW TeMMepaTypbl;

e aehopMaums MHOTOC/MIOMHOW NevaTHOM Nnatbl;

* paspyLleHune OTAe/bHbIX MUKPOCXEM BC/eACTBYE BO3LENCTBUA MEXAHNYECKOTO Yaapa.
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Mapkuposka u

Puc. 1. Bnok-cxema nposeAeHns paboT Mo CUMTLIBaHWIO AaHHbIX Tracklog

B cnyyae paboTbl C TakKumn npubopamu, He0bX0ANMO yoeanTbes, YTo MUKpocxema FLASH na-
MSATU He paspyLleHa BCNefCTBME MEXaHW4eCKOro WW TEenaoBOro BO3LEWCTBUA, T.K. HA HACTOALLMWIA
MOMEHT BpeMeHU pa3paboTaHHas MeTOAMKAa He MpefLycMaTpvBaeT BO3MOXHOCTU paboTbl C TaKUMU
MuKpocxemamu. Kak BugHo us 1abn. 1, B 11 13 27 cnyyaes NPUEMHUKN UMENIN 3HAYUTESIbHbIE MOBpe-
XOeHus, oiHako Mukpocxema FLASH namaTty Haxofmnacb B COCTOSAHMM, NO3BO/IAKOLLEM NPON3BOANUTL
ee CUMTbIBaHue.

B pamkax co3faHus MeToauky Obin pa3paboTaH 1 U3roTOBMEH CTEHL, NPeAHa3HaAUYeHHbIN 419 CU-
TbIBaHMA MUKpocxeM FLASH namaTtun, MCnonb3yemMbliX pasnnyHbIMU TUNaMn NPpUeMHUKOB.

B npouecce aHann3a pas/IMYHON TEXHUYECKOW LOKYMEHTALUMWU Obln BbINOSHEH pacyeT OTHOCK-
TeNbHbIX Noka3sartesneil 06beMa PerncTpupyemMbix AaHHbIX (PUC. 2), Y YCTAHOB/IEHbI K/THOYEBbIE NMPUH-
LMNbl perucTpauuy napaMmeTpoB ABUXKEHUS, MPUMEHSAEMbIE BHYTPEHHUMU anroputMamun UMCH:

1) ncnonb3yetca kagposas (NakeTHas) CTPYKTypa perucTpaLmm UCTopum npoingeHHoro nyTu;

2) onpefeneH KOHKPETHbIN NepeyeHb perncTpupyembix napameTpos (ToyHoe Bpemst UTC, fonrora,
LUMPOTa, OTHOCUTE/IbHAsA BbICOTA);

3) yCTaHOBNEHb! (PYHKLMWU NPeobpa3oBaHns PU3NYECKUX 3HAYEHWIN PernmcTpupyembIxX napamer-
POB B MALUMHHBIA KOJ, COXPaHAEeMbI HA HOCUTESE MH(OopMaLUN.

= HaBurauMoHHbIETOUKN
m TRACKLOG

MapLupyTbl

= [pyrue gaHHble

Puc. 2. ®yHKLMOHaNLHOE pacnpeaenieHne eMKOCTU MUKPOCXEMbI
FLASH namsaTtu gnsa otaensHo B3aTor mogenu NMCH
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Takum 06bpasom, Mukpocxema FLASH namsatu UMCH XpaHWUT MHOXECTBO A, 3/leMEHTaMmn KOTO-
POro ABNAKOTCA 3HaYeHWs GaliT, 3anucaHHble Ha MuKpocxeme. W3 atoro cnepyet, uto B ¢ A, rae
B - MHOXECTBO 3apermcTpMpoBaHHbIX TOYEK TPAEKTOPUI NPOMLEHHOrO NyTu (puc. 3).

Puc. 3. MNMpeacTasneHme cnocoba xpaHeHus nHgopmavmm Tracklog
B MuKpocxemax FLASH namatu MIMCH

MonyyeHHas MHGOpMaLMa NO3BOMAA NPOBECTM MaTEMaTUYECKUIA SKCMEPUMEHT, HanpaBieHHbIN
Ha pa3paboTKy HOBOIO a/iropuUTMa aBTOMaTUYeCKOM PUbTPaL M.

Llenb co3naBaemMoro anropytMa 3ak/l0HaeTCcs B HaxOoXeHUn BCex 3/1eMeHTOB b e B, cofepxa-
LMXCA BO MHOXeCTBe A, OAHOBPEMEHHO C WAeHTUMKaumel criocoba KOAMPOBaHMS NapameTpoB
ABVDKEHWS 3N1ieMeHTamu b.

Mpouecc peanunsaumm anroputMa noTpedboBas BHECEHNS HaYa/lbHbIX YCOBWIA:

1. Aunana3oH BpemeHW peructpauumn nocnefHein tpaektopuu noneta BC - (Tpyn - dT » Tup),

rae Tan - ouumansHoe Bpema All; dT - npubnnsnTensHas NPOAOIKMUTENBHOCTL NMOCNEAHEr0 nose-

Ta (3HayeHMs 060MX NapaMeTpoB MOrYT 3a[aBaTbCA C 3anacom).
2. 3HaYeHue BENIMUNH reorpaduueckmx KoopamHar obnactu Al - L,,, dL,,, rae L, - wupota

mecta All; L, - gonrota mecta All; dL,, - gonyctumble npupaLleHus napametpos L,,. Metogom
rnocrieaoBateibHOro nepebopa an1eMeHToB a e A hopmupyeTcs Bektop IT = IT (it o, it ..., ity,., ity ),
cofiepXkalimin Ny 3Ha4eHUIA MHLEKCOB 3/1EMEHTOB @,, A1 KOTOPbIX BbIMOHAOTCS YCNOBUS:

a) a e A paclmMppoBbIBaETCA, KaK [elCTBUTENIbHOE 3HAYeHWE BPeMeHW, T.e.

0> (Tyq-Fi(a)) <dT, rge 1 <i<N,, N, - KOIMYECTBO 3/1EMEHTOB UCXOAHOrO MHOXecTBa A; F, -

(hyHKUMA Npeobpa3oBaHNs 3HAYEHNIN MHOXECTBA A B (DU3NYECKYHO BENNUYMHY BPEMEHN;
6) OKPeCTHOCTb a; € A COAEPXWT 3/1IEMEHTbI, PacLUM(POBLIBAEMbIE KaK JOCTOBEPHbIE 3HAYEHNS

fonrotbl/wupotel, T.e. \Fy, (@ .)- Vi [ <dV,, rae i -M <j<i+M;k=1,2;M=e (3HaueHue r Obl-

N0 PaccynTaHo 13 yCoBMS MakKCMa/lbHO BO3MOXHOW eMKOCTU Kazipa faHHbIX afiemMeHTa b e B).

Kak ycTaHOB/IEHO paHee, 3/eMeHTbl MHOXeCTBa b e B peructpupytotcs npubopom B CTPOroin
nocnefosarte/ibHOCTU. [aHHbIA (PakT No3BONSET MPOM3BECTU TOUHBIA pacyeT A/IMHbI KafLpa, paBHOW
KonnyecTBy 6aliT F, 0TBEAEHHbIX Ha XpaHeHWe OAHOW TPaeKTOPHOW TOUKKU. PacuyeT napameTtpa F npo-
M3BOAMTCS 3a CYET BbIYWUC/EHUA BENUUMHBI MeAMaHbl MPUPaLLEHNS YNOPAAOYEHHbIX 3HAYEHWIA 3ne-
MeHTOB BekTopa IT.

OCHOBHOI1 NpoLelypoii 9BPUCTNYECKOTO aHaNIN3a ABMISeTCA (DOPMUPOBaHME 1 aHann3 MaTpuLbl C,
CoZlepxKallieil Bce 3Ha4eHMs UCXOAHOI0 MHOXECTBA A, NPeLNoNoXUTENbHO ABNAKOLLMECS leMeHTaMu
beB.

" ajt,-2 ay, -l ajt, -2 "ajt, -F'
ajt.-F N2 ait,~ 2 "ajt -F
C=
AitXp---F " aifig- -2 “ItMr-i-i 2t -,_-2" " ajtx,-, -F

" ajt?;,-2 “itffrl an]'T- qCl*+ 1 ajtn,+2' " jtx-F
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MaTtpuuy C MOXHO NpeAcTaBUTb NOC/EA0BATE/IbHbIM HAGOPOM CTOMGL0B

fr

cl =

i W

PacyeTHbIM 06pa3oM MaeHTUMUMpYOTCA cTonbubl Cl, codepkallme 3Ha4YeHNs 3aperncTpupo-
BaHHbIX KOOpAMHAT MecTononoxexnus BC, T.k. and Takux C! 6yfeT BbINOMHATLCA YC0BUE

(CY)-vL, min,
rae V,, k =1,2 - napamMmeTpbl MECTOMNOMOXKEHNSA (JONTOTLI/LLNMPOTLI), 3afaHHbIe B HAYA/IbHbLIX YCNOBUAX;
Foo K = 1,2 - cooTBeTCTBYIOLAA (DYHKLMS NPeo6pasoBaHns 3HAYEHUIA MHOXECTBA A B (DU3MUECKNE

3HaYeHNs NapamMeTpPOB A0MrOTbI/LLNPOTHI.

CxeMma NpoBefieHVs 3KCrepuMeHTa NpeacTas/ieHa Ha Puc. 4. SKCnepuMeHTa/IbHbIe JaHHbIe (HOPMU-
poBaChb Ha 6a3e hakTnyeckol TpaekTopumn BC, 3agmkcrnpoBaHHo nabopatopHbiM MIMCH. Ha ocHo-
BaHUW NOJTyYEHHOI TPAeKTOPWM B a/ITOPUTM NMOCTYNas Habop pacyeTHbIX MHOXECTB A, OT/IMHAIOLLUXCS
pas/IMyYHbIMK CXemMaMmn KOAMPOBaHWA 1 BKIHOYEHNUA MHOXECTBA B (coepxallero hakTyecKyr Tpaek-
TOPUIO, 3a(IMKCMPOBAHHYHO NabopaToOpHbIM NMPUEMHUKOM). B pesynbTarte 6bi10 MOYYEHO peLLeHue,
MO3BONAIOLLEE NPOM3BECTN BOCCTAHOB/EHNE MHopMaLmn Tracklog Bo BCex pacyeTHbIX Cyyasx.

MonyyeHHas peanusaums asropuTma npoLusia ycnewHyro anpobauunio npu pabote ¢ KOMUAMU
MUKPOCXEM MamATK HepaboTOCMOCO6HBIX MPUOBOPOB, U3bATBLIX C MecTa Al (Tabn. 1).

Puc. 4. bnok-cxema nNpoBeAeHMs IKCNepUMEHTa Mo CO34aHMI0 anropuTma (ubTpaLmm

Hapsigy ¢ BOoCCTaHOBNEHVEM MapaMeTpoB ABWKeHWst BC B nocnefHem NoneTe, airoputM Takxke
npeAocTaBnseT MHHOPMALIMIO O TOYHOW CTPYKTYpe Kaapa XpaHeHus AaHHbIX. Hanuume 3Toit uHgop-
MaLMK NO3BONSET NPOM3BOAUTL [anbHeliLlne NCCneoBaHNS KOMUM MUKPOCXEMbI NaMATM Ha npeaMeT
BOCCTaHOB/IEHUS TPAEKTOPMIA NPeAbIAYLLMX NONETOB, YTO, B CBOK OYepefb, CNOCOOCTBYET YCTaHOB/e-
HUWIO pPeanbHOM KapTWHbI 3KcnyaTaumn BC.
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MpeanoXxeHHbIN METOL BOCCTAHOBNEHUA MH(OPMaLMM OTIMYAETCA OT paHee NPUMEHSEMbIX B MU-
POBOV MpakTuKe. Hanpumep, CyLLeCTBYeT BO3MOXHOCTb UCMNO/b30BaHUA UH(OPMALMOHHOIO MUCbMa,
pa3spaboTtaHHoro bropo no paccnegosaHuio Al ®paHuun [3], coaepXkallero OCHOBHbIe CBeAeHUs O
CTPYKTYpe 1 (hopmaTe XpaHeHus faHHbIX Tracklog HEKOTOPbLIX MOZeNeil NPUEMHUKOB CMYTHVUKOBOWA
HaBuraumn. OfHaKO 3TOT AOKYMEHT COLEPXMUT NMLLb OTPaHUYEHHbIN NepeyeHb Mogesneil 06opyLoBa-
HWS, YTO He NpeLycMaTprBaeT YHUBEPCASIbHOCT METOZA.

CxeMma peannsalmm BTOpOro atana paboT, yHUPULMPOBaHHON METOANKIN NCNOMb30BaHMS UHA OP-
mauun MIMCH npwu paccnegosaHun All, npefcTasneHa Ha puc. 5. Vimes faHHble TOYHOro MecTonoso-
XeHus BC B onpeaeneHHble MOMEHTbI BPEMEHM, BbINOHAETCA pacyeT pafa HePerucTpupyembix na-
pameTpoB AsuxeHns BC.

OT/MYMTENBbHON 0COBEHHOCTBIO NMPUMEHEHNS pa3paboTaHHOro asiropuTMa pacyeTa HeperncTpu-
pyeMbIX MapameTpoB MoJeTa, ABNAETCA BO3MOXHOCTb pacyeTa 3Ha4eHWn UCTUHHOW BbICOTbI noseTa BC.
[JaHHas (yHKumMA peannsyetca 3a cyeT paboTbl ¢ 6a30i faHHbIX NASA SRTM3 (Shuttle Radar
Topography Mission), BK/OYaloLWell faHHble Tonorpaguyeckori pasBepTKM MOBEPXHOCTU 3emiu,
OCYLLIECTB/IEHHOW C NOMOLLbIO pajapHOi MHTeP(EPOMETPUYECKOW CbEMKM MOBEPXHOCTU 3eMHOTO LUa-
pa c 6opTa KOCMNYECKOro Kopabns MHOropasoBoro Ucnonsb3osaHus "LLartna™.

PacyeT HeperncTpupyeMmx n.ap 11 METPOB nosneTa

. Pacuet BepTvKabHO
PacueT nyTeBoii cCkopocTu
ckopocTn

PacyeT NCTUHHO BbICOTbI

PacueT npubopHoii ckopocTn
(no AaHHbIX SRTM 3)

Pacuer yrnia HaknoHa
Pacuet nyTeBoro yrna
TpaekTopun

dopMMpOBaHME KOMUW NOMETHbIX AaHHbIX PETY/IAPHON CTPYKTYpbI
(coBmectumolii ¢ FOR)

SKCMOPT NOMETHBIX JaHHbIX B COBPEMEHHbIE MPOrpaMmbl Mo paéote ¢
NONETHBIMU JaHHbLIMK (UCMOJblyEMbIE MPU paccieoBaHunsix Arl)

VccnegoBaHme nosy4YeHHbIX MOMETHBIX JaHHbIX
OchopMeHe pe3ynbTaToB UCC/IEA0BaHNS

Puc. 5. BNok cxema NpoBeAeHVst paboT Mo NoAroToBKe NoMyUYeHHbIX
TPAEKTOPHbIX AaHHbIX ANS AaNbHeALLINX NceneoBaHuii

[Ns CHYKeHWst TPYA0eMKOCTU JaNbHeLWmnX paboT, yunTbiBas To, YTO CELMaIUCTbI, U3yYatoLime
AvHaMuKy noneta BC B pamkax paccriefoBaHuii All, 06bIYHO ONEPUPYIOT C AaHHbIMMW, CKOMMPOBaH-
HbIMM C LUTaTHbIX 60PTOBbLIX CaMOMMUCLEB, 6blN paspaboTaH asiropuTM, NPeobpasyroLLMin BOCCTaHOB-
NEHHbIe U pacyeTHbIe faHHbIe B CTPYKTYPY, XapakTepHy A5 WTaTHbIX 60PTOBbIX camonucLes. Ta-
KO nopgxof obecrneyrBaeT 0f4HO06pa3ne NCNOb30BaHNSA NMPOrpaMMHbIX CPEACTB, NpeAHa3HaYeHHbIX
AN19 aHanM3a aHHbIX 60pToBbIX camonucues v MINCH.

B npouecce aHanu3a Nony4eHHON NONETHOM MHOPMaLMK 3KcnepTaM HeobXoAMMO MPOU3BOAUTb
OLEHKY [0CTOBEPHOCTM MOJyYeHHbIX [aHHbIX. HeobXxoAMMOoCTb MpoBefeHNs Takux paboT Bbi3BaHa
TemM (hakTOM, YTO MPUEMHWKM CMYTHUKOBOW HaBMrauum MnpoAo/HKatoT MPOU3BOAUTL PerucTpayuio
TPaeKTOPHbIX AaHHbIX, AaXe B C/lyvae notepu cBasmn co cnyTHukamy GPS/TJTIOHACC. 31a (hyHKUms
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OCYLLIECTB/ISIETCA MMM 32 CYET 3KCTPanonsuMy NapameTpoB ABMXKeHWUs BC mo pacyeTHOMY BEKTOpY
CKOPOCTW, pacCyMTaHHOMY paHee. B HacTOALLMIA MOMEHT BpPeMEHMW BeflyTCst paboThbl, HanpaBieHHbIE
Ha CO3AaHne aBTOMATUYECKMX a/ITOPUTMOB MAEHTU(MNKALLMM 30H, COMPOBOXAAKLLMXCS PErncTpaLmei
pacyeTHbIX (HEAOCTOBEPHbIX) AAHHBIX TpaeKTopuK ABuxeHus BC.

BbiBOAbI:

1. MNMpuMeHeHVe HOBbIX METOA0B CUMTLIBAHUA U BOCCTAHOB/IEHNA UH(OPMALLMX MpY NCCea0Ba-
Hun nospexaeHHbIX MIMCH cnocobcTByeT yCTaHOBEHUIO UCTUHHBIX NPUYKH All, YTO B CBOK OuYe-
pefb, NO3BONAET KaYeCTBEHHO NOAHATL YPOBEHb MPOBeAeHUs psja pacciefoBaHnii All.

2. HoBble mMeTOAbl NpoLuiv anpobauuio 1 MoyYnuIn BbICOKYH OLIEHKY MUPOBOr0 CO0O6LLecTsa
paccnegosateneil Al B xofe npoBeaeHus paboyero coselaHus rpynnol IRIG (International Recorder
Investigator Group), nposoavBlierocs B r. Taunbein (TaiBaHb) B 2008 ropgy; 17-n Hay4Ho-
MPaKTUYeCcKoW KoH(epeHUMn «O6LLecTBa He3aBUCUMbIX pacc/iefoBareneli aBuaLMOHHbIX MPOUCLLECT-
BUIA», NPOBOAMBLLEeNCA B I. XuMKu (Poccuiickas Pepepaums) 8 2009 rogy [2].

3. Metognka «BoccTaHoBMEHVE U MCNONb30BaHWe uHgpopmauun MIMCH npu paccnefosaHun
All», BKNOYAKOLLAA peann3aumnio HOBbIX METOLOB, BHEAPeHa B npoLuecc paccnegosaHusa Al cnewma-
nnctamy MexrocyapCTBeHHOro aBuaLioHHOro KOMUTETA.

4. Pa3paboTaHHble anropuTMbl MOTYT NMPUMEHATLCA NPU paboTe ¢ APYrM aBUaLMOHHLIM 060pYy-
[oBaHneM maructpasbHbix BC 1-ro u 2-ro knacca (TCAS, TAWS v 4.p.).

5. Pa3paboTaHHble No pe3ynbTaTtaM paccrefoBaHunii Al MeponpuaTus ABNAKOTCA 6a30BbIMU A5
CO3JaHuns MPOaKTUBHOW CUCTEMbI yNpaB/ieHUs 6e30MacHOCTbIO NoneToB (SMS) B aBMakoMnaHUsX.
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NEW METHODS OF THE RECOVERY AND ANALYSIS OF THE DATA FROM THE PORTABLE
GPS RECEIVERS USED IN THE AIR ACCIDENT INVESTIGATION

Rukhlinskiy V.M., Dyachenko A.S.
This article is about new developments in recovery and usage of GPS data for accident investigations.

Key words: method, information, route of movement of the data.
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O PACMNPEAENIEHN HALEXXHOCTHOIO PECYPCA B C/TOXKHOW
CVCTEME INPN ®NKCNPOBAHHbBLIX CPEACTBAX

A.1. PbIBANKVHA
Cratbs npefcTas/ieHa JOKTOPOM (PU3NKO-MaTeMaTUYeCKMX HayK, npogeccopoM Kosnosbiv A.U.
Crtarbs MOCBALLEHA PeLLeHIo 3a4a4y ONTUMMU3aLMKM 3aTpaT Ha HALEXXHOCTb CIOKHbIX TEXHUYECKUX CUCTEM.
Kntouesble cnoBa: PECYPC, HaJEXHOCTb TEXHUYECKON CUCTEMDI.

OfHO 13 y3n0BbIX NPOGMEM, CTOSILLMX Mepe[ Pa3paboTUMKaMU CMOXKHBIX CUCTEM, B YaCTHOCTY

aBMALMOHHON TEXHUKK, SBNSIETCA 3aa4a 06ecneyeHmns NxX HaleXXHOCTW Ha 3alaHHOM ypoBHe. OaHUM
3 CAEPXKMBAIOLLMX (PAKTOPOB, BNMAIOLLMX Ha pPeLLeHne 3TO 3aa4in, ABNSETCA OrpaHNYeHHOCTb MaTe-
pUanbHbIX U (MHAHCOBBIX CPEACTB, BblAENseMbIX Ha 3TV Lenn. Mo3ToMy BO3HMKAKOT JBe ONTUMU3a-
LIMOHHbIe 3a/la4M 0 pacnpeaeneHnn HaaeXXHOCTHOTO U MaTepuabHOr0 PeCYpCoB.

MepBas U3 HUX CBOAWTCS K PacrpefeneHNi0 UMEIOLLIMXCA CPEACTB MEXMY 3NEMEHTaMU CIOXHON

CUCTEMbI TakM 00pa3oM, YTOObl HAfEXHOCTb BCEW CUCTEMbI Bblna MakCMManbHOW. BTopas 3apada
(hopMyIMPYeTCA aHaIOMMYHO: KaK pacnpefeninTb 3afaHHblil HaAEXHOCTHbIN pecypc Mexay anemeH-
Tamu C/IOXKHOW CUCTEMbI, YTOObI AOOUTHLCA MUHMMANILHOIO NOTPEBGHOMO pecypca.

[ns peleHnst chopMyMpoBaHHbIX 3aa4 MOXHO UCMOb30BaTh CNEAYHOLLYHO MOJESb.
IMeeTcs HEKOTOpas CNOXHas cucTeMa, cocTosias u3 N CTPYKTyp, Takux 4To paboTocnoco6-

HOCTb KaXX[I0/ 13 HWX He 3aBUCUT OT paboTOCMOCOBHOCTY ApYTUX.

O603Ha4YMM BEPOATHOCTb HOPMA/ILHOTO (DYHKLMOHUPOBAHWS j-i CTPYKTYpbI j = 1,2,3,...N 3a He-

KoTopoe Bpemsi T yepe3s Pj, nog KoTopbiM Byem MOHWMATb, YTO AaHHAs CTPYKTYypa BbINOHSAET CBOM
(hyHKUMY 33 Bpems T.

B aTOM cnyyae BepOSITHOCTb pabOTOCMOCOGHOCTM 3a BpeMsi T BCEI CUCTEMbI B LienoM ByaeT on-

penenaTbCcA paBEHCTBOM

pedy

N
Mpw 3TOM, YTO KpaliHe BaXXHO M NPUHLUMNNAILHO, Kaxkaas 13 Pj no cBoeMy 3HaueHuMio 6nM3ka K 1, T.e.
b UAET 06 0YeHb BbICOKO HafIeXHbIX CUCTEMAX, UTO XapaKTepPHO ANs rPpaXkAaHCKON aBuaLMm, Hanpumep,

CyMMapHast BepOSTHOCTb aBapuiiHON CUTyaLn Ha BO3L4YLLHOM TpaHcrnopTe pasHa 10-6 Ha 1 4 nonéta.

MpeacTasum Kaxxaoe 13 Pj B Buge
Pj=10~",j=1N. 2
Mpy TaKOM MpPeSCTaB/IEHNN 3HAYEHNSA U,- ABMIAKOTCA OYeHb MaslbIMU BENIMUYMHAMU, BIM3KAMU K HYNHO.
PaseHcTBa (1) 1 (2) no3BoNAOT NpeAcTaBUTL Popmyny (1) B 3KBMBASIEHTHOM BUie
N

P =10-1nj = 10. ©)
=1
OueBMHO, YTO pacXoAbl Ha NOAAEPXKaHME HaeXXHOCTM (B AanbHelilluem 6yaeM roBOpUTb O CTOU-

MOCTW) CUCTEMbI, @ PABHO Kak 1 CTOMMOCTb KaXK0W U3 06pas3yroLmx CUCTEMY CTPYKTYP TEM BbiLLE,
YeMm BblLLe BEPOATHOCTN Py 1 Pj, T.e. yem MeHbLUe L 1 M BbILLE, YeMm Bblille BEPOATHOCTU Py 1 Pj, T.e.
yem MeHbLle L 1 M. IMpy 3TOM CKasaHHOe OTHOCKTCA Kak K aTany paspaboTku, Tak U K 3Tany 3KC-

nnyartauum.
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O603HaYMM CTOMMOCTb PacxXxofoB Ha MOAepXaHWe HafeXHOCTWU BCeli CUCTEeMbl (Janee CTou-
MOCTb) Yepe3 SO0, a COOTBETCTBYHOLLY CTOMMOCTb j-1 CTPYKTYpbI - Sj. OUYeBNAHO, YTO 3aBUCUMOCTb
CTOMMOCTU Sj OT BEPOATHOCTU Pj nnm OT napaMeTpa Nj HOCUT CYry60 HeNMHENHbIA XapakTep.

Takum 06pa3om, MOXHO CHOPMYMPOBATL CedyroLwyto 3agady. IMetoTca HeKoTopble CpeAcTsa
So. TpebyeTtca nx Tak pacnpegenntb Mexay N CTpyKTypamu, 06pasyroLmmMmn cucTemy, 4tobel obecne-
YNTb MaKCUMa/IbHYH0 HaJieXKHOCTb ee (byHKLI,I/IOH“pOBaHVIH, TO €CTb OMPEAENUTL 3HaYeHUs n., MPU Ko-

TOPbIX BeNMUMHa M- MUHUMabHa. Tpy 3ToM Zny. = M .
.

MOoXHO chopmMynMpoBaTh 06paTHYO 3ajady onpesenieHUs MUHUMaIbHOM CTOUMOCTY pa3paboTKm
(akcnnyataumn) cuctembl. 3afaHa BEPOATHOCTb (PYHKLIMOHMPOBaHWA BCeN cucTembl P,. TpebyeTcs ee
TaK pacrnpefenntb mexay N CTpykTypamu, 06pasyroLmmmy CUCTeEMY, YTOObI CTOMMOCTL Bblna MUHK-
MaJ/IbHOM, TO eCTb HEO6XOAMMO ONPeLeNNTb 3HaUYeHNS Sj, NPU KOTOPbIX BeNnYmMHa S A min. Mpw aTom

N
s— s

-
[ns pelleHns 3aaa4y Nofo6HOro TUNa, NPeXxzae BCEro, HEO6XOAMMO MOCTPOUTL MOZE/Nb CTOUMO-

CTW, T.e. NOCTPOUTb aHA/IMTUYECKYHO 3aBUCUMOCTb BUAaa Sj = Sj (nj).
OCHOBOW [19 MOCTPOEHNSA TaKOW MOLENN ABNAETCSA TOT (PaKT, YTO CO3aHue CTPYKTYpbI, obecne-
ymBatoLLeit abCoNtoTHYH0 HadeXXHOCTb (Pj = 1, nj = 0), ¢ HEM36eXHOCTLIO TPebyeT 6ECKOHEUHO

60MbLUMX PACX0A0B. ApyruMu CroBaMiu, CKOMasi CTOMMOCTHast MOAE/b [JO/KHA Y/I0BNETBOPATh Clie-
AYIOLLMM BYM CBOCTBaM

limSj(nj)=~. 4
nj ~0
Ycnosue (4) o3Hauaet, 4yto (hyHKUMA Sj (nj) AO/MKHA paccMaTpyBaThbCs TOIbKO B OKPECTHOCTYU

HY/N, ¥ TOBOPUT O TOM, YTO 3Ta (DYHKLMA B TOUKe Nj=0 MMeeT 0CO6eHHOCTb TUMA MOJICa HEKOTOPOro
nopsiAka g, YTo NO3BONSET PA3NOKUTb (PyHKLMK Sj () B psig JTopaHa

= nN) 5
N L ©)

rae Cj - HeKoTopble KO3(h(hMLMNEHTBI Pa3/IoKEHUS.

Mockonbky 1) € ”
y TO 0YEBMAHO, YTO OCHOBHOW BK/ag B CyMMy (5) BHOCUT cnaraemoe u3
J>>w
NepBoii CyMMbIl C MHAEKCOM (], 3TO 3HAYUT, YTO C OYEHb BbICOKOM CTEMEHbI TOUHOCTU MOXHO 3anucatb
CL
- n ): > 0. (6)
nj1
Mpy 3TOM paBeHCTBO (6) TeEM TOUYHEE, YeM B6AVXKE Nj K HYNHO, U /111 peasibHbIX CTPYKTYP MpaKTu-
YECKWN MOXXET CUMTaTbCA CTPOTrUM.
MopsZoK nositoca NPUHLMNUANbLHO 3aBUCUT OT TOMO, YTO U3 Ce6 NPeACTaB/IfAET j-a CTPYKTYpa.

Beegem 0603HaY4eHUs

s

(n; Y'= tj , C_qi = a2 (7)
Takunm 06pa3omM, BMeCTO paseHcTBa (6) 6yaeM UMETb

Sjn)==f, 8

N
a BMECTO paBeHcTBa Z nj = M Gyem 1Cro/nb30BaTh APYroe PaBeHCTBO
!l
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Z>=Zt=R
CkasaHHOe NO3BO/SET 3anuncaTh BblpaXXeHNe A15 CYMMapHO CTOMMOCTY B BUAE CNeAYHOLLEro psja
N N, 2
s OZZ_Sf' (i, )=z -a-. (10)
= j:lt-

[ns peleHns 3a4a4m no onpeseneHnio MakCUMasibHOW HafeXXHOCTH (MUHMMA/IbHOT 0 3HayeHns R)
npw 3aflaHHOM 3Ha4YeHnn S, HeobXoAMMO HaWTK S,, NPU KOTOPbIX R A min, TO ecTb HANTU MUHUMYM
BblpaxxeHus (12) npu BbINonHeHUK ycnosus (9), T.e. Tpebyetcs pewnTs cuctemy ns (N-1) ypasHeHus
¢ (N-1) Hen3BeCTHbIMM.

Mpwn aTom
2
. (11)
Monyyaem cuCTeMY ypaBHEHWI
dr =0,j=1,N-1,
dS~
R a. N-1g2 1 (12)
—tz i i
s-zs, 117
-1
PeLunB ypaBHeHue (12), nonyymm :
a:eS, )
S,r] N ana scex j = (1...N).

4%

=1
Onpepgenus Sj, Npy NOMOLLY (bOpMy}'lbl (11) Haxoaum nckomble tj, obecrneynsaroLL e MUHUMASTb-
HOe 3HayeHune TpebyeMbIX CpeacTB Somin

a2 imZz @ o _
t= - =" pnascex 1= (LN);
° (13)
(N \2
Fi
Rmin=27Zt ~ 14
min _jZ:f = (14)

[lnAa pelleHns BTOPOW 3agayu, CHOpMyN1MpoBaHHOM BblILLE, HEOOXOAMMO HalTK tj, NPU KOTOPLIX S,
NPUHUMAET MUHMMAJIbHOE 3HAYeHWE, T.e. Hal0 MUHUMYM BbipakeHus (15) npu BbinonHeHUN ycnosus (9),
T.e. TpebyeTcs pewmnTs cuctemy us (N-1) ypasHeHus ¢ (N-1) HeM3BeCTHbLIMM

zfo 0,j=1,N-1,
S a zl azn (15)
" . _ltJT
R-Z g J
J_
AHanornyHo (13) nonyyaem

a.*R

fj =-N— A4 BCeX j = (1..N). (16)

1
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Onpegfenus j npy nomoLum opmynbl (8) HaxoauM UCKOMbIe Sj, 06ecneymsaroLLe MUHUMaIbHOE
3Ha4eHune TpedyembIX CPEACTB SQmin-

N
a ; a
a 4
5j = M am |Jq:1 pascex  (1-N) (17)
] tj
N HZ| 2
N a. Zaj . aj
i L VR

MpuBeeM HEKOTOPYIO YMCNEHHYIO WAMIOCTPALMIO NOMYYEHHbIX COOTHOLLEHN. CCTeMa COCTOUT
3 NATU 371eMEeHTOB. HopMupyemasa HafieXXHOCTb KaXK4oro 13 3/1leMeHTOB B3ATa C/y4aliHbIM 06pa3oMm.
MapameTp R = 2. 3mMeHAdA 3HaueHMA t; NPy NOCTOAHHBIX aj U YYnTbIBas COOTHOLLEHWME (9), amnupuye-
CKUM MyTeM HaxoAuMM MUHMMaSIbHOe 3HaueHune S = 3,87 (puc. 1). Micnonb3ys nonyyeHHyo opmyny
(18), nonyunm 3HaveHue Sy, = 2,88. Takum 06pasom, Npu MPUMEHEHUN MOYHEHHOTO BblpaXKEHNS
MO>XHO [JOCTWYb CYLLIECTBEHHOI0 BbIMrpbILLA B 3aTpaTax.

Puc. 1. CpaBHeHMe pacyeTHOr 0 3Ha4YeHNUs MUHUMASTbHOWA
CTOMMOCTM Y 3HAYEHUS, MOYYEHHOTO CNyYalHbIM MyTeM

DISTRIBUTION OF RELIABILITY RESOURCES IN COMPLEX SYSTEMS WITH FIXED COST
Rybalkina A.L.

The article is devoted to solving problems of optimizing costs of reliability in complex technical systems.

Key words: resource, reliability of technical systems.
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oNnTNMM3ALUNA NMPOUECCA NMHTEPMPETAUW PEHTITEHOBCKOITO
N3OBPAXXEHVA HA OCHOBE CTPATEI M JN3BHOHKTUBHOI O NONCKA

B.B. KYPYUABOB

Cratbs NpefcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B cTaTbe paccMOTpeHa KOHLIeNLUua pacno3HaBaHUa 3anpeLleHHbIX K NepeBo3ke npeiMeToB U BELLECTB M0 UX PeHTre-
HOBCKOMY |/I306pa)KEHI/IlO Ha OCHOBE IN3bHOHKTUBHOIO NMOUCKa.

KntoueBble coBa: NHTEepnpeTauns VI306pa)K6HI/IFI, cTpaterus, rCI'I/I3'I:lOHKTI/IBHI:IIk/'I NMOUCK.

B TeyeHue nocnegHuX LeCATUNETUIA LOCTUIHYT 3HAUYUTENbHbIA NPOrPecc B e UCMo/b30BaHNS
PEHTIeHOBCKMX TEXHOMIOMMIA Ans obecrneyveHns aBuaLMOHHOK 6e3o0nacHOCTU. TeM He MeHee, He CMOT-
Psi Ha MOCTOSHHOE MOBbILLIEHWE YPOBHA aBTOMATM3aLUmMKN NpoLecca LOCMOTPa MacCaXmpos, UX PyYHOR
Knaav 1 6araxa, OKOHYaTe/IbHOE peLLeHne B OTHOLLIEHUW UHTEPNPeTaLumy PEHTTEHOBCKOr0 1306paxe-
HUs (MPW) no-npexxHeMy NPUHUMAET OrepaTop.

OcHoBHoI Lenbto NPW sBnseTca 06Hapy>XeHne onepaTopoM NpeaMeTOB M BELLECTB, 3anpeLyeH-
HbIX WU OrpaHUYeHHbIX K NepeBO3Ke B Garaxe U pyvyHOR Knafw naccaxupos. B aTom acnekre npo-
6nema KayecTBa MOArOTOBKM OrnepaTtopa PeHTreHOTeNIeBU3NOHHON ycTaHoBKM (PTY) cTaHOBUTCS BCe
6onee akTyasibHOM.

OCHOBHbIMM MoKa3aTensaMm 3HeKTUBHOCTN paboTbl onepaTopa PTY asnatotcd [1]:

- YyacToTa nonagaHwii;

- YacTOTa JIOXKHbIX TPEBOT;

- 3aTpatbl BpeMeHM Ha 06paboTKy O4HOro mMecTa baraxa.

«[onagaHnemM» CUMTAETCA NPaBUIbHOE ONpejeneHne Toro, YTo Ha PEHTrEHOBCKOM M306paXKeHnn
MMEIOTCA 3arpeLLeHHble K NMepeBo3Ke NpeaMeTbl 1 BellecTsa (CUrHan «o6 yrpose») [1]. OntuMusauns
pacro3HaroLLero nomcka OCHOBHbIX OMAaCHbLIX BELLECTB U MPeSMeTOB, 3arpeLleHHbIX NN OrpaHuyeH-
HbIX K NepeBO3Ke B 6araxe 1M pyvHOW Knaau naccaxvpos (Jasee - 3arpeLLeHHble NpeaMeTbl U BeLle-
CTBa), UMeeT LieSIbio 06ecneunTb pacno3HaHue NpeLMeToB C 3aTpaTor HauMeHbLLEro KOIMYecTBa one-
paumin UM HaMeHbLLIEro BpeMeHu [2]. B faHHOM acnekTe MOXHO CDOPMY/IMPOBaTb NMOHATUE CTpaTe-
rMn MomucKa B MpoLecce pacrno3HaBaHWA 3anpeLleHHbIX npeametos U BellecTs (3M1B) no nsobpaxe-
HWIO Ha MOHUTOpe PTY.

MoHATME CTpaTerMmn UCMNosb3yeTCH B TEOPUMN CTATUCTUYECKUX PELLIEHWIA, B TEOPUN UMD U B APYTUX
MaTemMaTUYecKnx AUCUMMIMHAX, N3yYatoLWwmnxX MeTOLbl ONpese/ieHNs HanlyyLlero rnoseieHns B onpe-
[eNeHHbIX cuTyaumuax. FoBopsa O cTpaterum noucka B rnpouecce pacnosHasaHus 3B, nogpasymesa-
eTCA Moc/ef0BaTe/lbHOCTbL NPOBEPOK HEKOTOPOM CUCTEMbI MPU3HAKOB MpeaMeTa C LieNlbi0 OTHECEeHMS
ero K onpezeneHHoMy Knaccy. Harnpvmep, 4tobbl OTHECTU HEKOTOPBLIV NpeaMeT X K Knaccy A, 4ocTa-
TOYHO OBHAPYXXWTb Y HEro OfMH U3 NPU3HAKOB: a uan b. B 3TOM cMbICNe nocnefoBaTe/ibHOCTY Mpo-
BEPOK Mpu3HaKoB ab nnv ba 6yayT ABAATLCA pasMYHbLIMKU CTpaTernamu. Ecnmv xe y npegmeta HeT HU
OAHOr0 13 3TUX NPU3HAKOB, OH NPUHALIEXNUT K Kraccy B.

CoBpeMeHHble PTY no3BoNstoT aP(EKTUBHO BbIABNATL B 6araxe v py4yHOM Knagn naccaXxunpos
OrHecTpesibHoe opy>kune (ero KOMMOHEHTbLI) 1 LITaTHbIe 60enpunachl (Py4YHbIe rpaHaTbl, MUHbI, CHaps-
Obl U T.N.) N0 UX OCHOBHOMY MPU3HaKy - reoMeTpuyeckoit hopme. B CBOIO ouepefb, Camofe/bHble
B3pbIBHble ycTpoicTBa (CBY) 1 camogenbHble 3axkuratenbHble ycTpoictea (C3Y) AeTeKTUpyroTcsa no
NNOTHOCTYU 1 cCpefHeMy aTOMHOMY HOMepY BeLLeCcTB, BXoaALLmx B coctas CBY u C3Y.
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[nsa onpepenenns ctpaterny noncka CBY n C3Y uenecoobpasHo paccmaTpusaTb UX B BULE CO-
BOKYMHOCTW OTZe/IbHbIX KOMMOHEHTOB (puc. 1).

CAMOJE/bHBbIE B3PbIBHbIE YCTPOI7ICTvBA (CBY),
[ CAMOJE/IbHbIE 3AXXUTCATE/IbHBIE YCTPOUCTBA (C3Y)

*

B3pblByaToe (3axuraresibHoe) CpepcTBa MHALMUPOBaHNS:
BELLIECTBO: - B3pbIBaTeNb (MPOMbILLNEHHBIA,
- NpombILLieHHoe BB camo/efbHbliA)
- NPOMBbILLIEHHbIE MUPOTEXHUYECKME - [eTOHMpYIOLLKiA
cpefcTBa (orHenpoBoAHBIiA) WHYP
- camopgenbHoe BB (TBepaoe, xunakoe, - 371IEKTPONPOBOS,
rasoo6pasHoe) - 3ameanuTenb
- camogenibHoe 3B (TBepaoe, XUaKoe,
rasoobpasHoe)

Puc. 1. Knaccugukaums KOMNOHEHTOB CaMOAEe/bHbIX B3PbIBHbIX
YCTPOWCTB 1 CaMOfe/NbHbIX 3KMraTe/lbHbIX YCTPONCTB

pes ncnonb3oBaHNA MeTOA0B ALEPHON (DM3NKM 41 0OHapYXXeHWs B3pblBYaTbIX BelyecTs (BB)
Oblna NpeasioXKeHa B Havase LWecTnaecaTbiX rofos. CerofHs npenioxkeHo 6osee fecAT METOA0B 06-
Hapy>keHns BB, ncnonb3yrowmx saaepHble nsyyeHus AN aHanmsa 3/eMeHTapHOro cocraBsa CoAep-
XMMOro 6araxka, HoO HeM3MeHHbIM OCTaeTcsi To, YTO BB pacno3HaeTcs Kak OopraH1M4Yeckoe BeLLEeCTBO
[3]. Tak, coBpemeHHble PTY dmpmbl EG&G Astrophysics Research Corp. ¢ onumein E-Scan no3sons-
tOT BbIAe/INTb B N306paXKeHNM KOHTPOIMPYeMOro o6bekTa (b6araxka) opraHnM4eckme n HeopraHuyeckme
marepuasbl Mo cpefHeMy aTOMHOMY HOMepy. AHaIOrMYHbIE OMLMN NMPUCYTCTBYIOT B CUCTEMAX (IMPM
Heimann, Rapiscan 1 Schiumberger. OfHako B HUX MUCMONb3YeTCA YeTbIPEXLBETHbLIN (hopmart, TO eCTb
npeLMeTbl C aTOMHbIM HOMepoM 0T 10 10 20 1 CMeLlaHHble, COAepXKalLMe OpraHuUKy U HEOPraHuKy,
0TO6paXKaKTCA OTAEMbHLIM LiBETOM, HO I/1aBHbIM OCTaeTCs TO, YTO BB, Kak opraHnMyeckoe BeLLeCTBO,
0TO6paKaKTCA OpaHXeBO-KOPUYHEBLIM TOHOM [4].

Vcxoad 13 BblllecKa3aHHOr o0, BblAe/IMM OCHOBHbIe NpusHaku CBY n C3Y:

- reometpuyeckas hopma KomrnoHeHta CBY n C3Y;

- OpraH14yecKoe BeLLecTBoO;

- HEOpraHM4yeckKoe BeLLECTBO.

Mexay Trnamm cBs3ei NPU3HaKoOB U CTpaTernei novcka CyLLecTBYIOT OnpefefieHHble 3aBUCUMO-
ctu. MpusHakn 3MB, cBA3aHHbIE SIOTMYECKUM COHO30M WM, OyAemM Ha3blBaTb AU3LIOHKTMBHLIMU, a
MPOBEPKY (MOWCK) NPU3HAKOB - AV3bIOHKTUBHLIM MOUCKOM.

[ns npocToTbl BO3bMEM CNy4ail, Korfa s OTHeCEeHUS HEKOTOPOro npeameTa X (Hanpuvep, pyy-
Haa Knagp naccaxupa) K knaccy A («OnacHo») AOCTaTOYHO OOHaPYXXWTb Y HEro OAUH 13 NPU3HAKOB:
a, nnm b, unm c. Ecnv ke y npegmeTa HET HU OLHOTO U3 3TUX MPU3HAKOB, OH NMPUHAAIEXUT K Knaccy B
(«He onacHo»).

MaTemMaTyecKn JaHHYH CUTYaLMO MOXHO OnucaTth Tak

a(x) vb(x) ve(x) x EA.

Hanpumep, ectb nH(popmauus, 4to Ha 6OpPTY BO3AYLLIHOIO CyfHa 6yAeT cobpaHo v NMpUBELEHO B
pevictene CBY. B gaHHOM cnyyae, 4/15 BbISB/IEHWSI B PYYHOI KNagy naccaXmnpoB KOMMNOHeHTOB CBY
Mo PEHTreHOBCKOMY WM300paXXeHM0 HeoOXOAMMO OMNpefenivTb OAMH U3 Cefyrowmnx NpU3HaKoB: a -
TEHEeBOe 1300paXKeHVe NpeaMeTa BblAeNAETCA 0pPaHXKeBO-KOPUYHEBLIM TOHOM; b - BUAEH npeameT, no
reoMeTpuyeckoi opmMe HanOMMHAIOLLMIA B3pbIBaTESb; C - OTAENbHO UK PALOM C 06bekTaMu (npu-
3HaKu a v b) BugHbI nposoga.
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OnTumanbHas cTpaTerus nouMcka B Nog06HbIX Clyyasx 3aBUCUT OT COOTHOLLIEHMS ABYX (JaKTOpPOB: C
OHOW CTOPOHbI, OT C/IOXHOCTM MPU3HAKOB (CIOXXHOCTb BbIGOPA TOUKM NPOCMOTPA, HAIOXKEHNE» U30-
OpaXKeHWi1, CNOXHBIN XapaKTep 6araxa), C ApYron - 0T ux BepoATHOCTEN. OT CNOXHOCTU NpU3HaKa 3a-
BUCUT CpeaHee Bpems Ha NpoBepKy. BpeMsi MpoBepKM NPU3HaKOB yCTaHaB/IMBAETCA 3KCNEPUMEHTa/ILHO.

34ecb MOryT UMeTb MECTO HECKO/bKO C/lyYaeB:

1- i cnyyaii. BeposTHOCTU BCEX NMPU3HAKOB COBMAAAOT, a Bpems, He06X0AMMOe Ha UX MPOBEPKY,
OAMHaKoBO. B 3TOM cny4ae nocne0BaTe/IbHOCTb NMPOBEPKU NPU3HAKOB 6e3pa3nnyHa.

2- /i cnyyail. BeposaTHOCTI NPU3HAKOB O4UHAKOBSI, & BpeMs, HEOOX0AMMOE Ha UX MPOBEPKY, HeOAW-
HaKoBO. B 3TOM cnyyae Hafo HauMHaTb C NPU3HAKOB, NPOBEPKA KOTOPbIX TPebyeT MeHbLUE BPEMEHMU.
Takas cTpaTerus yBenmumBaeT LaHCc 00HapyXnTb Kakon-11Mbo 13 JOCTAaTOYHbIX NPU3HAKOB ObICTpee.

OnTUManbHYH CTpaTernto NPoOBEPKN MNPU3HAKOB B laHHOM Cly4ae MOXHO 3anmcaTb Tak

((P@) = Pb) = P())& (t(at(b) AtE)))ATig o) &)
rae p(a), p(b), p(c) - BepoATHOCTL NpU3HaKoB; t(a)~ t(b), t(c) - cpegHee Bpems Ha NPOBEPKY MPU3Ha-
KoB; T(a, b, ¢) - onepaTtop NpoBepKu NpPU3HaKOB (CTpaTerns NoOMCKa).

3- /i cnyyail. BeposaTHOCTM NPU3HAKOB Pa3nyHbI, a Bpems, He06X0AMMOe Ha 1X MPOBEPKY, OANHa-
KoBO. B aTOM cnyyae Hago HauvMHaTb MPOBEPKY C Hambonee BEPOSTHBLIX MPU3HaKOB. ONTUMasbHas
cTpaTervsi nom1ckKa B Cnydae, Korja He BCe BEPOSTHOCTM paBHbI, TaKoBa

((p(a) > p(b) > p(c))& (t(a) = t(b) = t(c))) " T(a, b, c). )

4- /i cnyyai. PasnnyHbl Kak BEPOATHOCTY NPU3HAKOB, TaK U BpeMs, HE06X04MMOE Ha UX MPOBEPKY.
B aTom cnyyae Hafo onpefenMTb OTHOLIEHME BEPOATHOCTU KaXKAOro Npu3Haka K BPeMeHW ero npo-
BEPKM N HauYMHaTb C NPOBEPKN TEX NPU3HAKOB, AN KOTOPbLIX 3TO OTHOLLEHME 60/bLue. ONTUMA/IbHYIO
CTpaTeruio nomcka MoXHo 3anucartb CneayroLwmmM o6pasom

PE) > pip) > P a1 b, q). @3)
t@ t(b) p(c)

O6Hapy)XeHne Npu3Haka NpeacTaBaseT coboi cnyyaliHblin npouecc. MNpu pacyeTe cpegHero Bpe-
MEHW MonCKa KaXAoMy Mpu3Haky (TOYHee, onepauum no ero BbISIB/IEHMIO) NPUMNMCHIBAOTCA [Ba 3Ha-
YeHWs - BEPOATHOCTb U CpefHee BpeMs ero o6Hapy>keHus (Nposepku). B obLuem Buae cpefHee Bpems
T, PACMO3HaBaHUA NPEAMETOB MO HALLMM TPEM Npr3HaKaM MOXHO 3anmcaTb Tak

Tep = p@ ot@-+(1- p(@))e p() o(t(@ +tO)+[1- (p@+(L- p(a))e pENI'(HE) +tb)+1(C)). @
3ameHnm o603HaveHus p (a), p (b),...T t (a), t (b), ... obo3HayeHNAMN P, Py,..., Py, Ly,
1,,...t,; 06o3Haumm (1 - p,) vepes g, (i=1, 2,_, n). Torga Ans n NPM3HaKos HopMyna NPUMET BUS,
Tcp=M+glp2®@+12)*glg2p3 M +12+13)*..+9glg2.'gn-2p,,-1 ML +2+ .. +tn-1)+(;)

+0-(pl+glp2+".+glg2'.gn-2p,,-10L+12+" +1n)

[JaHHasa dopmyna saensetca (opMy/noil cpefHero BpeMeHy AM3bIOHKTUBHOIO MOUCKa UIN OLEeH-
KO CNOXHOCTW JaHHOI cTpaTterny novcka. ®opmyna OLeHUBAeT C/I0KHOCTb JaHHOW cTpaTeruum no-
NCKa KakK (PYHKLMIO COXHOCTY OTAeNbHbIX Onepawuii No NpoBepKe NPU3HaKoB, NX KONMYecTBa, No-
CNef0BaTe/IbHOCTK, a TaKkxe UX BeposTHOCTel. OHa npeAcTaBnseT coboi MaTemMaTyecKoe OXujaHue
BpeMeHW, KOTOpoe HeO6X0AMMO 3aTPaTUTL Ha pacrno3HaBaHue NpeaMeToB Mo JaHHOR cTpaterun [5].

Takum obpasom, cTpaterus VIPV no gn3bloHKTUBHBIM MpU3HaKam NpesycMaTpuBaeT:

- NPU3HaKW nNpegmeTa CBA3aHbl OrMYECKUM COHO30M WK,

- [/19 OTHECEHMS HEKOTOPOro MpefmeTa X K Knaccy A [OCTaTOYHO OBHapYXWTb Y HEro OauH u3
MPU3HaKoB: a, unu b, nnu c;

- HayMHaTb NPOBEPKY HEOBXOAMMO C NPU3HAKOB, TPEOYIOLLMX MEHbLLE BPEMEHU;

- HayMHaTb NPOBEPKY HEOOXOAMMO C Hanboee BEPOATHbLIX MPU3HAKOB.

[JanbHelwme nccnefoBaHns rno onpegeneHnto crparernin P no gn3bloHKTUBHBLIM, KOHbHOHKTUB-
HbIM, OVN3bIOHKTUBHO-KOHBbIOHKTUBHBIM UN KOHbHOHKTUBHO-AN3bIOHKTUBHbLIM NMPU3HaKaM M03BONT
BblpaboTaTb ONTUMa/IbHBIA NOAXOL B BONPOCax NPoeccMoHabHOM NOAroTOBKM onepaTopos PTY.
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Procedure of prohibited articles and substances recognition due to their X-ray patterns on the base of disjunctive
search is considered in the paper.
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OrbIT NCIOJIbSOBAHNA B YHEBHOM MNMPOLUECCE
QJNIEKTPOHHBIX AJIbBOMOB CXEM

B.M. KOPHEEB

CTaTbs NpeacTaBneHa JOKTOPOM TEXHUYECKUX HayK, npogeccopom JlebenesbiM A.M.

B cTaTbe NpefACTaB/eH OMbIT UCMOb30BAHNS 3MIEKTPOHHbIX a/lbGOMOB CXEM MO KOHCTPYKLMM W 3KCMyaTalum Bo3-
[YWHbIX CYf10B NS 06YYeHNs aBUACNeLMaNCTOB MpaxkAaHCKOIN aBuaLyn.

KntoueBble C10Ba: 3/1EKTPOHHbIN anbGM, arperatsl, Kagpbl, MHPOPMALMOHHBII MaTepuas.

"KomnbloTepHas pesonitouma™ npuHecsa B cpepy 00yyeHns He TONIbKO HOBble TEXHUYECKNE, HO U
AVLAKTUYECKME BO3MOXHOCTUW. 3TO - OCTYNHOCTL ABM, npocToTa Ananorosoro 06LeHns 1, KOHeYHO
Xe, rpagmka.

OfZHUM 13 MHCTPYMEHTOB, NMO3BO/IAOLLMX MOBLICUTL YPOBEHb BOCMPUATUSA UHOPMALIMK, ABNSET-
CA €ro npefcraB/ieHne B BUAE a/ibTEPHATUBHOM TEKCTOBOMY. TaKMM MHCTPYMEHTOM ABMIAKOTCA Tabnu-
Libl, CXeMbI 1 aHUMaLms. TakxKe nosie3HbIM ABISETCA NOAOOPKA OCHOBHBIX WU [aXKe BCEX CXEM Y4eb-
HOW AMCLMM/IMHBI BMECTe C COMPOBOXAAIOLLMMW ONpeseNieHNAMU U MOACHEHNAMUN B aIbOOM CXEM.
SNEKTPOHHbIN afbboM MpY HAIMYUM KOMIMLIOTEPHOTO NPOEKTOPa YNYYLIWMT HarnsgHOCTL NpecTas/ie-
HWS y4yeOHOro Matepuana npv NPOBeLeHWUU TPYNMOBbLIX 3aHATWUIA, & NPU CaMOCTOSATE/IbHON paboTe
06yyYaeMbIX C 3/1EKTPOHHBIM a/IbbOMOM CXeM NyTem 6erioro NPoCcMoTpa ObICTPO OCBEXWUT B MaMATU
NEKLMOHHbIN YUYebHbI MaTepuan uaum, nNpyu nepsoM 3HaKOMCTBE, MO3BOIUT MOJTYYUTb HEKOTOPOe 6Ga-
30BOE MpefCTaB/IeHne 0 CYTU NMpeameTa.

IMprvMeHeHMe 3N1eKTPOHHBIX a/lbOOMOB CXeM MO3BOMAET He TONbKO YBENNUYNTL CKOPOCTb Mepefayu
NHopMaL M1 06y4aeMOMY 1 MOBbLICUTL YPOBEHb €€ MOHVMAaHWSA, HO U CMOCOOCTBYET Pa3BUTUIO TaKNX
BaXKHbIX [/15 aBMacneLuanicTa KauecTs, Kak UHTYMULUA 1 06pa3HOe MbILLeHNe.

ANEeKTPOHHbLIN anbboM CXeM COCTOUT 13 Habopa KaapoB (CTpaHuy). Kagpamu MoryT 6biTb rpagm-
YeCcKMe N TeCTOBble 3KPaHbl, aHUMALMOHHbIE PONNKW, BUAEOK/INNbI, AEMOHCTPALMOHHbIE MPOrpaMmbl
1 T.Mn. dopma npescTaBNeHns NHHOPMaLLMKN ONPeLeNifeTCs LeneBbiM Ha3HauYeHNeM.

VHCTpyMeHTasIbHbIe CPefCTBa rMnepTeKcTa No3BOAKT NMOMeyaTh, MOACBeYNBas LBETOM, OTAE/b-
Hble K/HYeBble NO3NLMK Kaapa U CBA3bIBATH UX C NMOACHAOLWMMY PUCYHKAMU UK parMeHTamm Tek-
cra. JlocTaTO4YHO MOABECTM K HEMOHATHOMY YYaCTKy CXeMbl WM TEKCTa KypCcop, HaXaTb KHOMKY
MbILLIKA 1 NOMYyYnUTb Ha 3KpaHe 60/ee NOAPOOGHYH MHMOPMALMIO, a 3aTeM BEPHYTLCSA K UCXOAHOMY
Kagpy. Kpome TOro, npy HeO6X04MMOCTU, TaKMM >Ke METOLOM HaXKaTueM OAHOM KHOMKW Nerko obec-
neymsaeTcs obpalleHve 06yyaeMbIX K rnoccapuio (C1oBapro TEPMUHOB) AUCUMUMIIUHBLI. Takum o6pa-
30M OCYLLECTB/AETCA MPON3BO/IbHASA HABUTaLWA MO BCEMY aibbOMY CXeM.

TexHonorus MynbTUMeAMa No3BOJISET OXXMBUTb MH(OPMALMOHHBIE Kaapbl, CONPOBOAUTL UX rpa-
(PMYECKMMMN [MHAMUYECKUMU WIKOCTPAUUAMK, (hoTorpatuamu, BUAEOKIMNAMK, parmeHTamu ay-
AVONHOPMALLMK, KOMMbIOTEPHBIMY TPEHaXXepaMu, KOHTPOIMPYHOLLMMU TeCTaMU.

KomnbloTepHble TpeHaxepsbl, NnpefHas3HayeHHble A1 0TpaboTKM MepBOHaYasibHbIX HaBbIKOB MO
3KCMnyaTaLMmn CUCTEM CamMOosIeTa, MOTYT CMY>XUTb ANS:

- 03HAKOMJIEHUA C PACrONIOXEHWEM W Ha3HaYeHVWEM OPraHoB YMPaB/IEHNA U KOHTPO/A CUCTEM
camorieTa;

- MOZENMPOBaHNA NPOBEPOK COOTBETCTBYHOLLMNX CUCTEM,;

- MOZIeNIMPOBaHNS LUTaTHOW paboTbl N3y4aeMbIX CUCTEM,;

- KOPPEKLMN HeBEPHbIX AENCTBUIA 06y4aeMOro 3a CHeT BK/IHOUEHNS MOLCKA30K.
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Mpn pa3paboTke KaApoB 31EKTPOHHOIO aibboma CXem HeobXoAuMO ByaeT pelmnTb CredyroLume
npo6/siemMbl NPeAcTaBeHNs MHPOPMALLUN:

- BbleNieHne KOHKPETHOM MH(opMaLuu;

- BbI6GOP 1300paXKeHNs OLHOTUMHBIX 3/1EMEHTOB U CBA3EN;

- BbI6OP (hopMbl, pasmepa, TOHa/IbHOCTU U LIBETA M300paXKeHWs 3/1EMEHTOB;

- BbIGOP CMMBOJIOB C YYETOM accoLuauuii;

- Bblle/IeHNe CMbIC/IOBOrO Marepuana.

Mpy co3gaHnN KaapoB 3/1EKTPOHHOIO aibboma CXem HeoOXO0AMMO MPULEPXMBATLCA ONpeseneH-
HbIX NPUHLMMNOB NpeACTaBeHNA NHHOPMALMOHHOIO MaTepuana:

1. MpUHUMN NaKOHWUYHOCTMK, T. €. BblAeNeHe Hanboee BaXXHON MHGopMaL . Hanpumep:

- OCHOBHbIe TeOMETPUYECKME XapaKTEPUCTMKM caMosieTa: 4/INHa, pa3Max Kpblia, CTPeoBUAHOCTb
Kpblnia, 6a3a 1 Kones Laccu,

- OCHOBHbIE NIETHO-TEXHNYECKME [aHHble: MakCMMasibHasa B3/1BTHad Macca, MakCMasibHOe Y1Cio
naccaxupos, MakcMMasibHas Aa/lbHOCTb.

2. MpyHUMN 0606LLEHNA N YHU(UKALW, 03HAYAIOLLMIA, YTO OAHOTUMHbIE 3/IEMEHTbI U CBSA3U U30-
OpaXkatoTCs 0OMHAKOBO Ha BCeX cxemax. Hanpumep:

- N306paXKeHVe 3N1EMEHTOB YMNPaB/IEHNSA N KOHTPONSA U UX CBS3ei C KabMHOM (pasMeLLeHre B KabUHE);

- N306paXxKeHNe arperaToB 1 UX CBSA3EN (MexaHUYeCKOW NPOBOAKM) MEXaHNUYECKON YacTU CUCTEMBI.

3. MpuHLMN 1CroNb30BaHMA peasibHbIX accoumalmii, peKoMeHAyoWMiA n300paxaTb peasibHble
MpesMeThbl, a He abCTPaKTHbIE YC/OBHbIE 3HaKWU. Hanpumep:

- N300paXXeHNsA arperaTos LLACCK COOTBETCTBYHOT peaslbHbIM;

- N300paXXeHNs 3/IEMEHTOB YpaB/eHWs LLACCK TaKXe COOTBETCTBYHOT peasibHbIM.

Bblbop Tuna n306paXKeHNs 3aBUCUT OT KOHKPETHOW AMAAKTUYECKOW 3afayn, KOTOpPYH CTaBuT
pa3paboTumK, NiaHMpys BKIIOYEHWE WNNIOCTPALMK B YYebHbIN MaTepuan. Hanpumep, ecivm Heobxo-
AVMO BblAENWUTL FNaBHOE B M3yYaeMOM OOBEKTE WM MPOLLECCe, TO A1 3TOT0 MCMOMb3yeTcs CXema,
eC/N >Ke HeobXo4MMa BbICOKas CTerneHb JOCTOBEPHOCTM - YepPTeX B TEXHUYECKUX UK hoTorpagus B
ryMaHUTapHbIX gucumnamHax. OfHaKo o6Lell AnAaKTUYEeCKOW LieNbio BCEX TUMOB WMKOCTpauuiA fB-
nseTcs co3faHune obpasa 13yvaemoro 06bekTa 1nn npotiecca.

BkntoyeHne 06pa3HOro MbILLIEHNSA B MPOLLECC MNO3HAHWS Ype3BbIYaHO BaXKHO. [laxe ecnv paspa-
6aTblBaeMblIli YHEOHbIN KYpPC HE COAEPXMT B IBHOM BUAe rpamyecknx UnncTpaumii, Heobxoammo
nofymarthb, Kak MHTepnpeTMpoBaTb X0TS 6bl YaCTb TEKCTOBOM MH(OPMALMK B rpaduyeckom Buae. 310
MOTYT 6bITb, HarpyMep, CXeMbl 3TaroB OMNWCbIBAEMbIX MPOLECCOB MM MX MPOCTeiLlas aHUMaLms.
BOMbLUMHCTBO 06YYatOLLMXCH, OCMbIC/IMBAA U 3aNoMUHas y4ebHbIA TeKCT, OyaeT NbITaTbCs MbIC/IEHHO
KOMIMOHOBATb €ro B ONpeAeneHHble NMPOCTPaHCTBEHHbIE 06pa3sbl UKW ABYMepHble CxeMbl. Heobxoammo
NMoMOYb MM B 3TOM, CO34aB NOAOGHbIE, NpMYeM "npaBu/bHble” 06pasbl U 3aMKCUpPOBaB UX B BUAE
WNNIOCTPaLUNA.

Mpy NPOEKTUPOBaHUW WNKOCTPaLMIA BPSAL /M MOXHO abcTparmposaTtbCsa OT crnocoba ux co3pa-
HUA. OT HEro 3aBMCUT He TO/IbKO AWAAKTUYECKOE KayeCcTBO, HO U TPYA0EMKOCTb M CTOMMOCTb CO3[a-
HUA. M03TOMY KPaTKO YKaXKeM M MPOKOMMEHTMPYEM OCHOBHbIE CMOCO0bI.

Camblii NPOCTON U3 HUX - NOArOTOBUTL KapPTUHKY Ha 6ymare u NpeBpaTuUTb €e B KOMMbIOTEPHbIN
(halin c NOMOLLbIO CKkaHepa. TOT Xe pe3y/ibTaT MOXHO MoNy4nTb 1 6e3 6ymaru ¢ NoOMOLLbIO CreLuasb-
HbIX MPOrpamMM - rpaUyecKnx PeaakTopoB UM YePTEXHbIX NaKeToB.

doTorpagmyeckoe 1306paKeHNe MOXKHO MOMYUYUTb ABYMSA Crocobamu: C NOMOLLbIO L(POBOW
(hoTOKamepbl, KOTOpas 3anoMmMHaeT KapTUHKY B BMAE KOMMbOTEPHOrO (halina, nnMbo 6onee AnunTesb-
HbIM MyTem 00ObI4HbIM (POTOANMapaToM, Korga TpebyeTca nepexos oT 6ymMaXkKHOro poTooTrneyarka K
ero L1gpoBoMy Koy C NOMOLLbIO CKaHepa.

MofroToBKa aHMMauum TpebyeT creunaibHbIX NPOrpaMmMHbIX CPeAcTB. W ecnn Bblllenepeymc-
NeHHble cnocobbl NOArOTOBKM CTATUYECKON rpatuKm NpocTbl U JOCTYMHbI 06bIYHOMY M0/1b30BATE/HO
KOMMbOTEPa, TO paboTa C aHMMALMOHHBLIMU MPOrpaMmMaMn MOXKET MOoTpeboBaTh MPUBIEYEHUS Cre-
LManInCTOB.
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BugeoparmMeHTbl MOXHO CHUMaTb C MOMOLLLI0 O6bIYHON BUAEOKaMepbl. ITO AOCTYMHO U He
TpebyeT crneunanbHbIX YMeHU. BaXXHO N1LLb YETKO OnpeaenvTs 06beKT BUAEOCHEMKM U CMIaHUPO-
BaTb ee CLeHapwii. MNpeBpaLLleHne Xe aHanoroBoro B1geo B LUMGPOBOI KOMMbIOTEPHbLIN KO TpebyeT
y>Xe 60/1ee YH1KaIbHbIX annapaTHO-NPorpaMMHbIX CPeLCTB U YMeHMs paboTaTb C HAMMN.

Mpy NNaHUPOBAHMN WUNMKOCTPALLMIA BAXKHO MPEACTaBNATb HE TOMIbKO TPYLOEMKOCTb Y CTOMMOCTb
1X CO3JaHuns, HO 1 06BEM MOoNyYaeMbIX (Hainos.

UeTblpe nepeyncrieHHbIX Bbille crnocoba co3faHus UNIKCTPaLuiA pacnosioXeHbl B NOpsLKe BO3-
pacTaHus o6bema BbIXOAHOro (haiina. C 3ToM TOUKWM 3peHns nepsble ABa crnocoba [OCTaTOYHO 3KO-
HOMHbI U MOTYT M1aHNPOBATLCA A1 NOArOTOBKM UMOCTPALLMIA NMPaKTUYeCKN BO Bcex (hopmax npes-
CTaB/ieHNa y4ebHbIX mMatepuanos (Ha 6ymare, CD ROM, B VHTepHeT). AHumaumsa rogutcsa gna CD
ROM w ropa3fo mMeHbLUe ans VIHTepHeT.

BugeogparMeHTbl MOTYT UCMO/b30BATLCA MPaKTUYecKn T0/1bko Ha CD ROM. lMpumMeHeHne Bu-
[1e0 B VIHTEPHET MOKa HOCUT XapaKTep 3K30TUMKM 1N He MOXKET ObITb PEKOMEH0BAHO A/1F UCMO/b30Ba-
HUA B y4ebHbIX MaTepuanax.

Mpwv pa3paboTke opmara Kagpa v ero nocTpoeHUn He06X0ANUMO YUMTLIBATL TO, YTO CYLLECTBYHOT
CMbIC/T 1 OTHOLLEHMe MeXAy 00beKTaMu, KOTOpble OMpefenstoT OpraHu3aumio 3puTesibHOro nosg,
NMo3TOMYy KOMMOHOBaTb 0OBEKTbI L|e/1eCO006Pa3HO Ceayowmum 06pasom:

 O/IM3KO Apyr OT Apyra, Tak Kak yem 67vke (Mpy NpoYmx paBHbIX YCNOBUAX) 0OBLEKTHLI APYr K
ApYry B 3pUTeNIbHOM Mofie, TeM C 60/bLUEN BEPOATHOCTHIO OHW OPraHU3yroTCs B eAuHble, LEeNIOCTHbIE
06pas3bl;

* 0 CXOACTBY NPOLLECCOB, TaK Kak Yem 00/ibLLe CXOACTBO U LIeI0OCTHOCTL 06pa3os, TeM € 60/1b-
LLeli BePOSATHOCTBIO OHW OPraHu3yoTCs;

* C Y4YeTOM CBOMCTB NPOJO/HKEHNSA, TaK Kak YeM 60/ibLUe 3/1EMEHTbI B 3pUTE/IbHOM M0J1e OKa3bl-
BalOTCA B MECTax, COOTBETCTBYHOLLMX MPOLO/HKEHNIO 3aKOHOMEPHOI NOC/ef0BaTeNIbHOCTU ((DYHKLMO-
HUPYIOT KaK YacTu 3HaKOMbIX KOHTYPOB), TeM C 60/IbLLel BEPOATHOCTHIO OHW OPraHu3yroTCs B LIeSIo-
CTHble eAnHble 06pa3sbl;

* TakKMM 06pa3oM, YTOObI OHN 06PA30BbLIBAIN 3aMKHYTbIE LIeMu, Tak Kak YeM 60/bLUe 3/1eMeHTbI
3pUTENBLHOIO MOMA 06pasytoT 3aMKHYTbIe Lenu, TemM ¢ 60/blUeli FOTOBHOCTbIO OHW ByayT opraHu3o-
BbIBaTbCA B OT/Ae/bHble 06pasbl;

* C Y4YeTOM OCOBGEeHHOCTM BblAeneHns npeameta U poHa npu Bbibope hopMbl 06BEKTOB, pasme-
pOB 6YKB U L(pP, HACLILLLEHHOCTW LIBETA, PACMOMIOXKEHNSA TEKCTA U T.4,;

* HEe neperpyxas Bu3yanbHYyH MHPOPMaLMIO AeTaNgMUN, SPKUMU U KOHTPACTHLIMU LiBETaMU;

* BbIfeNAA YYebHbI MaTepuas, NpegHasHaueHHbI 415 3anOMUHAHWA WX LBETOM, UK NoAYep-
K1BaHWeM, UM pasMepom LWpnQTa u T. 4.;

* COYeTas LBETOBOM KOZ C ApYyrMMM BULAMU KOAMPOBaHWS, YTO YBE/IMUMBAET CKOPOCTb pas/inye-
HUS 3/1eMeHTa N306paXKEHNS;

* ONMpascb Ha MNPOCTble FeOMeTPUYECKMe (POPMbI MPU rpaPryeckom KOAMPOBaHUM Yy4ebHOro
maTepuana, BBeleHVe CNOXKHbIX rpafmyeckmx n306paxxeHnii LienecoobpasHo nLb BO BCOMOraTe/b-
HbIX Kafpax (3acTaBKu, MHCTPYKLUN 1 Ap.);

* 1CMO/b3yA (MPEAMNOYTUTENILHO MPU MPOYUX PaBHbLIX YCMOBUSAX) KOAVMPOBAHWE LBETOM U OYK-
BEHHO-LM(POBOE KOANPOBAHUE;

* MomeLyas Hanbonee CIOXHbIE B rPagiMueckoM MaHe n300paxeHUs (He3aMKHYTble KOHTYpbI,
(hurypbl ¢ 60/bLIMM YMCIOM U3/TOMOB KOHTYpa 1 [p.) M0 BO3MOXHOCTU B LIEHTPE 3KpaHa;

* BWAOW3MEHSS MPY UCNOMb30BaHNM OLMHAKOBbLIX 3/1EMEHTOB M306PaXKEHUS KaX[bl 0OBLEKT,
Hafenss ero NHAVMBUAYanbHbIMU C1abo BbIpaXKEHHbLIMU KauyecTBaMu.

Mpy NCNONbL30BaHNK LiBETA B KOMMbIOTEPHbLIX CPeLCcTBaxX 00yYeHMs MOXHO PEKOMEHA0BaTL Cre-
AytoLLiee:

* MCMNO/Mb30BaHMe CMeLLaHHbIX LBEeTOB (TMNa "Ma/IMHOBLIN') U LIBETOB C MOHMXXEHHON SPKOCTbIO
("cMHMIA™) Ha nepudepnn 3KpaHa NPU BbICOKMX TPeboBaHUAX K TOYHOCTU paboTbl HEXEeNaTeNbHO;
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* Haubonee 3Ha4YMMy MH(OPMaLMIO B y4eOHOM Kaape Heo6X0AMMO NPeAcTaBsaTb, UCMOb3YS
OCHOBHbIE LiBeTa (KPaCHbIiA, 3eM1eHbINR, rony6oi);

e [N9 KOAMPOBaHMA AUHAMUKKN y4ebHOro Kagpa NpeanoyTUTEeNIbHO TakXXe UCMo/b30BaTb OCHOB-
Hble LBeTa;

* MPOTMBOMOJIOXHbIE LIBETA CO3AAl0T BCErAa Pe3KMe KOHTPACTbl, 06pa3ys CU/bHbIE YCTONYMBbIE
adekTbl;

* aKTUBHbIE LBeTa (XKEeNTbI U KpacCHbIN) BCerga UMEKOT NepeBec Haf, NacCMBHbIMU (CUHWIA 1 3e-
NeHbI), NO3TOMY OHW XenaTe/lbHbl TO/IbKO B HEGONbLUNX f03aX;

* OKENTbI U KPaCHbIN (OMKCUPYIOTCA B NaMATU ropaszo riyoxe;

*  CTUMYNMPYIOLWMMHK LBETaMK, CMOCOOCTBYHOLLUMMI BO3OY>KAEHNIO U AENCTBYIOWMMU KaK pas-
APXNTENN, ABAKOTCA KPACHbIN, KAPMUH, KUHOBapb;

o [e3VHTErpupytoLLMe LBeTa, NpUrayLarLme pasgpaxeHue - (OMONeToBblid, CUHWIA, CBETNO-
CUHWIA, CUHE-3eNEHbIN;

* CTaTMYHbIE LBETa, CNOCO6HbIE YPaBHOBECUTb, YCMOKOUTbL, OTB/IEYL OT APYrMX BO30Y>KAAOLLMX
LIBETOB: YNCTO-3e/eHbI, ONIMBKOBBIN, XXENTO-3€/1EHbIN;

* LiBeTa MNyXMX TOHOB, KOTOPbIE HE BbI3bIBAKOT Pa3fpakeHNs - cepble, racaT ero - 6eblii, NoMo-
ratoT COCPeAoTOUNTLCS - YEPHbIN);

* Tensble TEMHble TOHA (KOPUYHEBbLIE), CTAOUNNZNPYIOLLME pa3fpaXkeHne, AeiCTBYIOLLME UHEPT-
HO, BSINIO: OXpa - CMArYaeT pPoOCT pasfparkeHns; KOPUUHEBbLIN, 3eMIUCTbIV - CTaOUNN3NPYIOLLNIA; TEM-
HO-KOPWYHEBLIN - CMATYatoLLniA BO36YXKAEHNE;

* XO0/I04Hble, TEMHbIE LiBETA, M30NMPYIOLLME 1 MOLABNAIOLLME pa3fpaXKeHne: TEMHO-CepbIin, Yep-
HO-KOPWYHEBbI, TEMHO-3€/1EHO-CUHWIA;

* MPOTMBOMO/OXHbIE LIBETA YCUNMBAKOT ApYr Apyra. 3Tu LgeTa, bnarofaps nx nocnefosare/ib-
HOCTMW BO BPEMEHM WU B3aMMHOMY COMOCTaB/IEHWNIO, NONYYatOT ANHAMUYECKOe PasBUTUE;

* rpagmyeckmne 06beKTbI, OKPaLleHHbIE CMELLUaHHbIMK LiBeTamu, LienecoobpasHo MCnosb30BaTh B
KayecTBe CTaTUYECKMNX 3/IEMEHTOB U3006paXKeHMS;

* MpWU CMeHe €nabo pasnyMMbIX 31IEMEHTOB M300paXKeHNS HEO6XOAMMO aKLIEHTUPOBaTb BHUMa-
HVe y4alllerocs Ha afieMeHTax AVHaMUKN.

MogroToBKa aHMMaLuy TpebyeT cnelmanbHbIX NPOrpaMMHbIX cpedcTs. M ecam cnocobbl Nnoaro-
TOBKM CTaTMYeCKOW rpadmkm nNpocTbl 1 4OCTYMHbI 06bIMHOMY MO/1b30BATENO KOMMbIOTEPA, TO paboTa
C aHUMaLMOHHBIMM NPOrpamMmMamMmn MoXKeT NOTpeboBaTh NPUBMEYEHNS CneuuanncTos [2].

B TO e Bpems, NpoCcTeiLlLne AnHammuyeckme agdeKTbl MOryT 6bITb CO3A4aHbl NPU NOMOLLM NPo-
rpammbl Power Point, ¢ KOTOpOI MOXeET paboTaTb 1060 Nonb3osatesib IBM.

B yacTHOCTW, BO3MOXXHOCTM [aHHO NporpamMmmbl 6bIaM UCMOb30BaHbI NPK pa3paboTke yUYeOHbIX
HarnsiAHbLIX Noco6uii No creaytoLWwmnm BONpocam:

*  U3rMBHO-KPYTW/bHBIN (hnaTTep;

*  U3rnbHO-3NEPOHHbIN (aTTep;
6aTUHT XBOCTOBOTO OMEPeHNs;
peBepc 3/1EPOHOB;
paboTa TONMBHON cucTeMbl caMonéta DA-42;

* paboTa rmapocmcTeMbl YOOPKN 1 BbiMycKa waccu camonéta DA-42.

Pa3BuTME 3M1IEKTPOHHBIX CPEACTB MyNbTUMeMa OTKPbIBAET A4/ CPepbl 06yUeHNA NPUHLMNNANIBHO
HOBblE AMAAKTUYECKNE BO3MOXHOCTU. Tak, CUCTEMbI MHTEPAKTUBHOI rpatnku, aHuMaumm, UmgpoBso-
ro BMZEO MO3BOJIAIOT B MPOLLECCE aHaNM3a N300PaXKEHNI YNPaBATb UX COLepXKaHneM, (hOpMON, pas-
MepamMK, LBETOM M ApYrMMi napameTpamun anis JOCTUXKEHNUS Hambo bLein HarnsgHocTy [3].

CoyeTaHue TEXHONOMUIA runepTeKkcTa U MybTUMEAMA NOMYYNIO Ha3BaHWe runepmeaua. MprmeHe-
HMe TaKUX TEXHOMOMNIA CYLLLECTBEHHO aKTUBU3MPYET YUHeBHYH0 MHOPMaLMIO, AeNaeT ee No CPaBHEHNIO C
npegcTaBneHneM Ha 6yMaKHOM HocuTesnie 60/ee HarSAHOM NS BOCMPUATUA U YAO0OHONM ANS YCBOEHMS.
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THE EXPERIMENT TO USE ELECTRONS ALBUM SCHEMS FOR AIR SPECEALISTS TRAINING

Korneev V.M.

This article presents the experiment to use electrons albums schems for air specialists training in civil aviatio

Key words: electronic album, units, personnel, information material.
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AHANN3 NMPOBNTIEMbI TTIPUMEHEHUNA CUCTEM TUTA TAWS
B UETAX MOBbLIWLWEHNA YPOBHA BE3OINMACHOCTN NOJIETOB BC

r.A. ®EAOCEEBA
Cratbs NpefcraB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6KoBbiM b.B.

B cTaTbe cogepxuTcs matepuan o npobneme No NpefoTBPaLLEHMIO CTONKHOBEHWUI BC C HaszeMHbIMW NPensTCTBUAMM,
3afayax no paspaboTtke cuctem Trna TAWS, nX yCOBEPLUEHCTBOBAHWE B LieNIsiX MOBbILLEHNS 6e30macHOCTU noneTtos BC.

KntoueBble cnoBa: 6e30MacHOCTbL MO/ETOB, MPOMbILLIEHHOCTb, CUCTEMA, U,I/IdeOBaFI cucrtemMa.

B HacTosiLee Bpems OAHOM M3 OCTPbIX NPo6siemM B obecrneyeHMn 6e30nacHOro nosneta sSBASETCA
npejoTBpaLleHne CTONKHOBEHUIA NcnpaBHbIX BC ¢ Ha3eMHbIMW NPensaTCTBUAMU.

CTONKHOBEHME C 3eMnel B KOHTponvpyemom nonete (CFIT) - TepMUH, 03HaYatoLLMiA NponCLLE-
CTBMS, CBA3aHHbIE CO CTOMIKHOBEHVEM BC ¢ 3emneld, NCKYCCTBEHHbIMU NPENATCTBUAMU WX BOLON B
Tex Cny4asx, Korja sKunax He Mor KOHTPO/MPOBaTL MeCcTononoxeHne BC no HanpasneHuio noneta
1 CKOPOCTW.

O6beanHeHHas EBponeiickas aBMaUMOHHas agMUHUCTPALMA, B CBOKO OYepesb, BblABUHYNA Tpe-
60BaHMS O TOM, YTO CUCTEMOW C (DYHKLMEN OLEHKN penbedpa MECTHOCTW B HamnpaB/ieHHOCTU MofieTa
[OMKHbI ObITb 060pyAoBaHbl BC, B3nieTHad macca KoTopbix cocTtasngeT 15000 kr n 6osee v BMeCTu-
MOCTbtO 60nee 30 maccaxmpoB Ao 1 oktab6ps 2001 roga 4ns BHOBb BblMyCKaeMbIX CaMOMETOB U K
1 aHBapsa 2005 rofa ona HaxoAALLMXCS B 3KCNyaTaluu.

B koHUe aBrycTa 2004 roga EBponeiickas KOH(epeHLMs rpaXxKAaHCKOo aBraLmm Hanpasuia nMcbMo
B deflepasibHOe areHTCTBO BO3AYLLUHOMo TpaHcnopTta Poccun ¢ HamepeHuamu ¢ 1 aHeapsa 2005 roja 3a-
npeTuTb NoneTbl B EBponelickue asponoptel BC, He 060pyf0BaHHbIX CUCTEMON C PYHKLMEN OLEHKN
pefibedha MECTHOCTW B HarpaB/1eHN NoneTa.

Mo cTaTucTuke cepefuHbl 70-X IT. B MUPEe KaKAbl rog Tepneny Katactpodbl okono 10 camoné-
TOB U3-3a CTO/IKHOBEHUA C MOACTUNatoLel noBepxHocTbio (CFIT), npuyem 3Ty KatacTpodbl Npowc-
XOAW/M C NOMHOCTLIO YNPaB/AEMbIMI CaMosieTaMu, NMUIOTUPYEMBIMIA BbICOKOKBA/IM(ULIMPOBAHHbLIMM
NETHLIMW 3KMNaXKaMMU.

ABWVaLMOHHas NPOMbILLIEHHOCTL PoccuM CepuitHO BbiNycKana Tpu TUna CUCTeM Npesynpexze-
HMSA CTONKHOBeHMsi ¢ 3emsieit kKnacca CIM3: CCOC - cucTema cUrHanmM3auum OnacHoW CKOPOCTU
COnmxeHns ¢ 3emsieid - aHanorosas (YNbSAHOBCKOE KOHCTPYKTOPCKOE 6tOpO MpMGOpOCTPOeHMs);
Crns-1-2 - cuctema npegynpexaeHus npubnvxeHns semnu - aHanorosas; CIr3-85 - unpposas
(ompma "Aswuanpubop - Bocxoa™, Mocksa). Cuctema CCOC 6bina ycTaHOB/IEHa Ha BCeX caMoneTax
OTeyeCTBeHHOro npowssoacTea: Un-76TA, Mn-62M, Ty-134 n Ty-154 Bcex mogugukaumii, AH-124-100,
AH-32, AH-26. B cnucteme CCOC peann3oBaHo 4 pexxuma. BblumcnmtenaMmm cucteMbl BOCMPUHMMAET-
CA MH(OpMALMA CTATUYECKOro [aB/IeHUS Ha BbICOTE MOJeTa, CUrHabl OT PaguoBbICOTOMEpa, HOp-
Ma/IbHOI Neperpyskn ny v HeoBXaToro NoNOXeHWs LWaccu. Peain3ytoTcs airopuTMbl, CBA3bIBAKOLLME
M3MEHEHNS UCTUHHOIN BbICOTbI MOJIETa U OLEHKY WU3MEHEeHUsi BePTUKa/IbHOW YY6u - BepTuKasibHas
baponHepumanbHas, Yybpu - BepTuKasibHas 6apopagnonHepunanbHas CKOpoCcTy Nonéta npy Heobxka-
TOM MOJIOXEHMM LIACCU.

Mpv nonagaHun BC B onacHyto 30HY cpabaTbiBatOT 4Ba KpacHbIX CBETOCUrHanm3arTopa "OmnacHo.
3emna" u 3By4mnT cupeHa. JanbHeiluve yCOBEPLUEHCTBOBAHNSA CUCTEM MPesynpeXxaeHns CTONIKHOBe-
Hus BC ¢ 3emneil NpuBeno K nosiBNeHMo aHanorooi cuctembl CIM3-1-2, B Heil peannsyeTcs 6 pe-
XXUMOB, YeTblpe, aHanornyHole cucteme CCOC, 1 ABa HOBbIX, 3TO 5 U 6 peXXuMbl. Pexxum 5 - upesmep-
Hoe CHMKeHne BC HWxKe rauccasbl npuy 3axofe Ha nocajky no pagnuomMasyHsiM cuctemam ILS nam MLS.
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Pexkum 6 - "lMpoBepka OTHOCUTENbHON 6aPOMETPUUECKON BbICOTbI". PEXMM aKTUBEH TONLKO MpW 3a-
X0[le Ha MocafiKy C 1UCMosib30BaHNEM OTCHYeTa OTHOCUTENIbHOW 6apOMETPUYECKO BbICOTbI MO YPOBHIO
fasneHnsa QFE.

Boluncnuntenn cuctembl CIr3-1-2 BocnpyHMMAKOT LOMOTHUTENIbHO UH(OPMALMIO MO CPaBHEHMIO C
BblumcnmTenamm CCOC: curHanbl Er - oTKnoHeHe BC HMKe ranccagbl 0T paguoTEXHUYECKON CUCTEMbI
KYPC-MTI1-70, BbiNyLLEHHOro v y6paHHOTO NMOMOXEHNSA 3aKPbIIKOB, BbICOTHO-CKOPOCTHbLIX MapameT-
pOB OT CUCTEMbI BO3AYLLUHbIX curHanos Tuna CBC (Hbap, YwucT, uucna M, TH.B.).

Lncgpposaa cuctema CI1M3-85 B tepmuHonornn ICAO - GPWS (Ground Proximity Warning
System) Takxke peann3yeTt 6 PeXXMMOB, HO C 60/bLLEN TOYHOCTbLIO U GbICTPOAENCTBUEM.

Cuctembl CINM3 yctaHaBnmBanuck Ha BC AH-140, Ak-42, Nn-86, Ty-204, Ty-214, a Takxe BMe-
cTo cyulecteyrowmx cucteM CCOC. Cucremsl Tna Crr3 npuHLUMNManIbHO He MOTYT BblaBaTb CUT-
Ha/M3aumio paHee, YeM 3a 5-30 C 4O CTO/MIKHOBEHWS C 3eMJIeil, 3TO He BCerfa No3BONSET IKUMaxy
BbIATU M3 ONacHOW cuTyauun. CUCTeMbl He NPeLCTaBA0T LOCTATOMHOW MH(OPMALMU IKUMaXKy O
TpebyemMoM XapakTepe MaHeBpa (MpPocTo Habop BbICOTbI UM OTBOPOT OT NPENATCTBUIA BNIEBO, BNPaB0).
Kpome Toro, B noneTe Hag ropHON MeCTHOCTbIO cuctembl CITM3 He MOryT o6ecneyunTb afieKBaTHOCTb
CUrHaIM3aL MK, BEPOATHOCTb UX NIOXHbIX cpabaTbiBaHWUIN HELOMYCTUMO BbICOKA, 3TO CHUXKAET YPOBEHb
[0BEPUA IKMNAXKa K CUTHAIMU3aL N TaKUX CUCTEM.

M3 faHHbIX aHanmM3a TMNoBbIX aBuakatactpodg no CFIT 3a nepuog 1979-2003 rr. (Tabn. 1) BuAaHO,
4T0 BCe 100 % aBmakaTacTpor NPOM30LLIN NPU 6OLLLIOK KPYTU3HE CK/IOHOB FOp U 0YeHb MasioM pacro-
naraeMoM BpPeMeHu [0 yzapa 0 ropy npu nNpuHATAM PeLLeHns 3K1naxem (B cpesHem 12 c). B xapakrepu-
ctmkax cuctem | nokoneHus CCOC, CIM3, GPWS npu a > 30° n npu tp ~ 15-20 ¢ nMeroTCs 30HbI (a-
Ta/lbHOCTY 1 NOMETbI B HAX NPUBOAAT K Hen3bexHon rmbenn BC v nogein. Cuctembl | NOKoneHUs He Mo-
ryT CHATb aBapuitHOCTb Mo CFIT 13-3a 3TOM 30HbI, OHW He COOTBETCTBYIOT TpebosaHuaM ICAO. 3Tu cuc-
TeMb! BbIMOHAOT (DYHKLUN BEPTUKA/IbHBIX NHTEPNONATOPOB U HE OMNPeseNnstoT OnacHbIe napaMeTpbl Mno-
neta Bnepey BC, He UMEOT (DYHKLMM FrOPU30HTA/IbHO 3KCTPAronaLmu.

Tabnunual
HaTa Tun BC ["opbl Yron cknoHa Pacnonaraemoe Bpems
ropel, a tpcp 0 yaapa o ropy
1992 . A320 Boresbl 6onee 30° 15 ¢ GPWS
15.11.1993'r. AH-124 WpaH 30-50° 13 c CCOC
A3apocTap KepmaH
12.12.1995 . Nn-76 BbeTHam 6onee 30° meHee 15 ¢ CCOC
7.01.1989. n-76 JleHVHakaH 6onee 60° 3-5¢c CCOC
3.04.1996 . b-737 [y6poBHUK 6onee 40° 10 ¢ GPWS
28.08.1996 r. Ty-154M LLInny6epreH 6onee 50° 9cCCOoC
fekabpb 1995 . b-757 Konymb6us 6onee 35° 9 ¢ GPWS
Kann
23.12.2003 r. AH-140 WpaH NcgaxaH 6onee 50° 7-10 ¢ CIIM3
1998 r. AK-42 CanoHuKun 6onee 30° 15-17 ¢ CCOC
28.11.1979r. [ C10-30 Spebyc 6osnee 30° 15 ¢ GPWS
BbiBoa: Tunosble KatacTpodbl CFIT B 1979-2003 rr. npon- | O4eHb Masioe BpeMs A/1
30LLM NPU 60/bLLIOIN KPYTU3HE CKIOHOB rop MPUHATUSA CEHCOMOTOp-
Horo peLueHns KBC

B nocnegHwve rogbl ¢ 6ypHbIM pasBUTEM LUMPOBOI 3NEKTPOHNUKM MOABUIACE BOSMOXHOCTb 3HAUU-
Te/IbHO pacLmnpuTL BO3MOXKHOCTY cuctem CITM3 | NOKoIeHNs 3a CHET 1CNOMb30BaHNA MH(OPMALIMKN TOY-
HbIX HaBUrauMOHHbIX Bbluncautenei (FMS), LndpoBbIX a3poHaBUraLMOHHbIX 6a3 AaHHbIX U LM(POBOro
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penbeda NoACTUNAIOLLEN MOBEPXHOCTH, a TAKXKE aKTUBHbIX PaboT C OTEYECTBEHHON CUCTEMOI CMYTHUKO-
Boi HaBurauum MOHACC, nnaHoB eé LIMPOKOro KOMMEPYECKOro UCNO/b30BaHNS.

3T0 NpMBENO K NMOSABEHNIO MPUHLUMMNWAIBHO HOBOTO K/lacca CUCTEM NPeaynpeXxXaeHuns, 41 KOTo-
pbIX Ucnonb3yeTca abbpesmatypa TAWS - terrain awareness and warning system wuav CPIIM3 - cuc-
Tema paHHero npefynpexneHns npubamkeHnsa K semne. Ana yaoBneTBOpeHns TpeboBaHNAM, NpeLb-
ABNAEMbIM K [aHHOMY KIacCy CUCTEM, B HUX pean3yroTcA 6 pexmrMoB npexxHux cuctem CIM3
(GPWS), a TaKkxxe HOBble PeXMMbl C (DYHKUMAMU paHHero npeaynpexaeHuns, no3sonsatowmmmn cyLe-
CTBEHHO MOBbLICUTL 6e3omacHoCTbL nonérta BC.

K cuctemam TAWS oTHOCATCS:

- CPI1B3 - cuctema paHHero npegynpexaeHus nNpuoamkeHns 6am3ocTu 3emaun, paspaboTyumk
"BHUNNPA - Hasuratop”, CaHKT - NeTepbypr, Poccus;

- CPIM3 - cuctema paHHero npeaynpexaeHns npuonmkeHns K 3emne, paspabotumk 3A0
"TpaHsac", CaHkT-leTepbypr, Poccus;

- EGPWS - yH1(mUmMpoBaHHasa cucTema paHHero npeaynpexxaeHns npubnvxeHus K semne qup-
mbl Honeywell (CLLUA);

- T2CAS - annapatypa pupmbl ACSS (CLLIA).

CucTeMbl paHHEro npeaynpexaeHns npuonvxeHns K NOACTUNatoLWein nosepxHocTu CPIM3
(TAWS) pa3Hoo6pa3Hbl 1 U3roTOB/EHbI C AeCTBYHOLLMMN U NEPCNEKTUBHLIMU FPaXLAHCKMMK aBua-
LUMOHHbIMK cTaHZapTamn n pekomeHgaumsmm ICAO. TAWS - 370 KOMNbHOTEpHas cuctema, obecne-
ymBatoLLas NETHBIA 3KMNaX BU3YaslbHON 1 3BYKOBOW CUrHanm3aumein 0 HernpegHaMepeHHOM commxe-
HMW C NOACTMUNAIOLLEN MOBEPXHOCTLIO C YYETOM 3Tana nonéTa, BpeMeHN peakuuy NETHOIO CocTaBa W
ckopocTu BC.

Cuctema TAWS (CPIMM3) HagéxHO paboTaeT ¢ COBPEMEHHbLIM LM(POoBbIM 6OPTOBLIM 060PYL0-
BaHWEM U C TPafMUMOHHbIM aHasioroBbiM. OHa YCMeLHO 3KCMyaTUPYeTCs Ha BO3AYLIHbIX Cyfax
Ty-204, Ty-214, Ty-334, n-76 TA n Nn-76 MA, Ak-42, BC-200, AH-148, AH-140 1 1.4. CnyTHUKO-
Bas HaBWraumsi ABMSETCH OCHOBOM paboTbl CUCTEMbI, UCMOMb30BaHMe GNSS 1 unpoBoi 6asbl AaH-
HbIX O MOACTW/AIOLLEN NOBEPXHOCTM 1 NPENATCTBUAX [eN1aeT 3Ty CUCTEMY He3aBMCKMMOIN OT MeTeoycC-
nosuin. Ecnn BC He UMeeT LITaTHbIX NPUEMON3MEPUTENIEN CMYTHUKOBLIX HaBUFaLMOHHbLIX CUCTEM
(CHC), 10 cuctema TAWS noctaBnseTcs o BCTPOEHHbIM npuémounsmeputesieM CHC HOBOro noko-
neHusa (GPS / TNMOHACC). B cucteme TAWS Ha 0CHOBe JaHHbIX 60pToBbIX cucTem BC 0 BepTtu-
Ka/lbHOM 1 MyTEBOW CKOPOCTSX, 06 UCTUHHOW BbICOTE, NYTEBOM YI/ie, MPOCTPAHCTBEHHbIX KOOPAMHA-
Tax BC, nonyyeHHbIX No faHHbIM GNSS, NOCTOAHHO BbIYNCNAETCA TPAEKTOPUA NONETA C YNPEXAEHW-
em 6onee yeM Ha 120 c. OTa TpPaeKTopusi COOTHOCUTCA C 3a/10KEHHOW B LMPPOBO 6ase AaHHbIX UH-
(hopmaumeli 0 BbicOTax NMOACTMNAIOLLE NMOBEPXHOCTK ¢ paspeweHnem 0,5 nnbéo 3 NM npu nonértax
BC B palioHe a3pofpomMa Win No MapLupyTy COOTBETCTBEHHO. IMpy 3TOM B BEPTUKa/IbHOM NIOCKOCTH
paccumTbIBalOTCA ABe 06/1aCTU AN OLEHKW CTeneHn OnacHOCTW CTO/IKHOBEHUSA C NOBEPXHOCTbIO 3eM-
nn. MMepsas 061acTb pacnpocTpaHaeTcs BAOMAb MHUM nyTy oT 20 fo 132 ¢ snepean BC, npu aTom
BblpabaTbIBalOTCA peyeBble CO06LLeHMA "3emns”. BTopas 06/1acTb - BbICOKOW OMacHOCTW CTO/IKHOBE-
HWs ¢ 3eMnéin ot 8 fo 120 c Bnepean BC, npu 3aTom BblpabaTbiBaeTcs komMaHga "TaHu seepx™ ("Pull
up"). B ropn3oHTasIbHOM NAIOCKOCTU AJ19 OLEHKWN CTEMNeHN Yrpo3bl CTOIKHOBEHUS C 3eMAEN BbIYNCN-
Tenb cuctembl TAWS onpefensieT NpocTpaHCcTBO Bnepean BC B (hopme y3KOro nyya LWMPUHOR 3° No
HanpasneHuto nonéta BC. B cucteme TAWS [0NONMHUTENIBHO pean3oBaHbl CnefytoLme QyHKLUN:

1) oueHKa penbeda MecTHOCTY B HanpasneHuy nonéta BC;

2) NpeXkAeBpeMEHHOe CHDKEHME B palioHe aspofpoma npu 3axoge Ha nocagky BC;

3) oTobpaxkeHMe xapakTepa MOACTMMAIOLLEN MOBEPXHOCTU UM WUCKYCCTBEHHbLIX NPENATCTBUIA Ha
MHOrofhyHKLUMOHaNbHOM nHaukatope (M®UN);

4) peyeBble COOOLLEHUS.

@YHKUMM aKTUBHbI Ha Bcex aTanax rnonéta. CoctaBHaa yactb cucteMbl TAWS - Moaynb npeny-
NPeXXAeHns CTONKHOBeHMS ¢ 3eMnéin GCAM. OH peannsyeT PYHKLMIO OLEHKN penbeta MeCTHOCTM MO
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HanpaeNeHWto NOMETa, HeMPepPbIBHO OMNpefensieT COOTHOLLEHVE NPOrHO3NPYEeMO TpaeKTopun nonéta
BC u penbea 3eMHO MOBEPXHOCTU 1 C YNPEXAEHNEM BbIAAET SKMNaXy NpefynpexaeHus o 6am3o-
CTW 3eM/IX U PEKOMEHAALMM MO yX04y OT CTONIKHOBEHMS C Hell. PaccumTbiBaeTca 061acTb CUrHaIn3a-
UMK - "BMPTYya/ibHbIV Gamnep”. BokKoBas Npoekums 06nacT curHanmsauuy npeacTaBneHa Ha puc. 1,

BW[, CBEPXY - Ha puc. 2. MapamMeTpsbl, onpeaenstoLie GopMy 1 pasMmepbl 06/1aCTH CUTHAIU3ALIN pe-
XMMa, NpeACTaB/eHbI B TabN. 2.

JanbHoCTb cpabaTbiBaHUA
11/.f aBapwitHoii curHanmsaumn (2)

JanbHoCTb cpabaTbiBaHUA
<Wt2 npegynpexgatoLein curHanmsaumm (1)

W tsﬂaﬂbHOCTb cpabaTtblBaHUS aBapuiHOW curHanmsaummn (4)

W f flanbHOCTb cpabaTtbiBaHusA NpeaynpexaatoLlein curHanmsaumm (3)

Puc. 1

MNpenatcTeue

Puc. 2
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Tabnunua 2

Vy BepTtukanbHasa ckopocTs BC

MyTeBasa ckopocTs BC
y JonycTrMoe Bpems peakumun nuioTta
ks ks =6 (No ymonyaHuto)

kse (6, 12) - B 3aBucumocTu o1 Tna BC
HMBB MuHManbHas 6e3onacHas BbICOTa, 3aBMUCALLLAsA OT aTana nonéta BC
Hoon 3anac ro BbICOTe, 3aBUCALLMIA OT 3Tana nonéta BC
Hmin MwuHMManbHBbIA 3anac No BbICOTe Haf NOACTUNAIOLLEA NOBEPXHOCTLIO ANA Bbl-

[a4u aBapuinHON CUrHaIn3aLmm

Hmin=HMBB1 gna Vy > -2,5 m/c

Hmin=HMEB2 + | Vy| "D + 02Vy anaVy _ -25wm/c

Hmax MakcrMabHbIiA 3anac Mo BbICOTE Haj NOACTMNALOLLEN MOBEPXHOCTLIO A/1St Bbl-
faun npegynpexaatoLeit curHanmnsaymmn

Hmax = H,CI,OI'I ANA Vy > 25 M/C1

Hmax = Hpon + ks'l VV| paVy —-25 mic

H1 3anac no BbICOTe Haf NOACTUNAIOLLE NOBEPXHOCTLIO AN cpabaTbiBaHNA aBa-
PUAHON CUrHaNM3aLmm
H2 3anac no BbICOTe Haf NOACTUNAIOLLEA NOBEPXHOCTLIO AN cpabaTbiBaHNA npe-
AynpexaatoLen curHanmnsaummn
Y Yron HaknoHa Tpaektopun BCy = arctg (V,/ W)
a a =y (ecnv rpafmeHT Habopa BbICOThI 6onee 10 %), nHade 6°
P3 P, =B3=yanaVy>0;P2=83=0a01aVy —0

Pb tol, to2 MapameTpbl, ONpeaenstoLLme BN HUKHE YacTu FpaHuLLbl CUTHaIM3aLmm
B, = arctg (2,5/W) gna V, >-2,5 m/c;

Bl = |y| ana Vy — -2,5 m/c;

tol = (H - Hus)/My|, tole(6, 20) c;

t02 = (H2 - Hus)/| V|, to2e (7, 24) C

Heo6xo4MMbIM YCMIOBMEM BbINOSIHEHWA OMNOMHUTENbHBIX (DYHKUMUIA ABNSETCA MHGopMauns o
wupote u gonrote BC, curHane UenocTHOCTU faHHbIX RAIM 0T CyTHWKOBOIN CUCTEMbI HaBUrauum
GNSS, UCTUHHOW BbICOTbI OT PagMOBbICOTOMEPA, 6a3bl AaHHbIX N0 aspoLpomamM (06HOBNAETCA B COOT-
BeTCTBMM C umknamn AIREC, T.e. kaxable 28 fiHeld), 6a3bl JaHHbLIX O pe/ibedie 3eMHOM MOBEPXHOCTYH
(o6HOB/IAETCA He pexke 04HOro pasa B 6 mecAueBs). Lindposas mogens penveda co3faérca nyTém ob-
paboTKM (hOTOCHUMKOB NaHALadTa 13 Kocmoca B COOTBETCTBUM C pekKoMeHaoBaHHoN ICAO reopesu-
yeckoii cuctemonn WGS-84.

Mpwn 3TOM BbluKUCIUTE/NbHOE YCTPOCTBO TAWS cpaBHMBAET TEKYLLYH BbICOTY BC ¢ MUHUMASIb-
HbIM [OMYCTUMbIM NPEeAenoM, KOTOPbIM OMpefenseTcd 06/1acTb CUTHaIM3aLuMm, T.e. peansyercs
pyHkuma Huct. = f (S), S - pacctosHue ot BC go nopora BUH. Takum obpasom, matemaTnyecku
paccunTbIBaeTCA BMPTya/lbHas 3aluTHas 061acTb BOKpYr Kaxkgow BIMIM ana BC, Haxopgswerocs B
rocagoyHOM MOOXKEHUN.

[nsa oTobpaXkeHWs MOLCTW/AIOWEN 3eMHOM MOBEPXHOCTU, NPeLCTaB/leHHOW B 3aBUCUMOCTU OT
CTEMNeHN onacHoro co6nmxeHus, B KabvHe BC ycTaHaBNMBaeTCA MHOrO(YHKUMOHaIbHBIN LBETHOWA
auennein. Hanpuwvep, TDS-36/[, A-813, ucnonbdyembii Ha BC AH-124-100, Un-76T4, KMHO u3
cuctembl COU-85 - Ha BC Ty-204, Ty-214, n-96. Ho BbIGOPY 3KMnaXka MOTYT ObITb YCTaHOB/EHbI
pasnnyHble BUAbI 1 MacluTab otobpaxkeHns penbeda B gnanasoHe ot 10 go 600 Km.
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B cucteme TAWS npefyCMOTPEHb! peyeBble COOOLLEHWNSA, KOTOPble MOryT MPOM3HOCUTLCA Ha
PYCCKOM W/ aHIIMACKOM A13blKaX, & Takxke peasim3yoTcs AOMNOHUTENbHbIE BO3MOXHOCTHU, & UMEHHO,
npesynpexxaeHnsa o NPeBbILLEHNN YTa KpeHa, 0 CABUre BeTpa Ha MaslbIX BbICOTax.

B HacTofillee Bpems akTVMBHO BefyTCA paboTbl MO MCMONb30BaHUIO BO3MOXHOCTEA CUCTEMbI
TAWS npu HaxoxaeHun BC Ha 3emne:

- BbIJAIOTCA COOOLLEHNSA O HEMPaBW/IbHON BbICTaBKe AaB/eHNsA Ha MHAMKATOpPe 6apoMeTpUYEeCKoii
BbICOTbI Kak npu ncnons3osaHnn fasneHns QFE, Tak n QNH;

- 0TO6paxeHWe KapTUHbI aspogpoma (BIT, pynéxHole LOPOXKKU, MECTO CTOAHKN);

- BbIAAKOTCA COOOLLEHMS O PACCTOAHMM [0 Mopora Nnosock! Ha B3N18Te 1 NOCafKe, 0 HOMepe MoJsio-
Cbl B MpoLecce pyneHus.

YcoBepLueHcTBOBaHWe cucteM TAWS ABNSETCA OAHUM U3 MPUOPUTETHBIX A1 PeLLeHNs Npobem
CFIT. ¥ kaxpaoin n3 cuctem TAWS ecTb CBOM AOCTOMHCTBA U HEAOCTATKN KaK TEXHMYECKOrO, TaK U
MO/IMTUKO-3KOHOMUYECKOIO XapakTepa. 3HaHue M YUYET 0COOEHHOCTEN KaKAOoW CUCTEMbI NMOMOXET B
OyfyLleM n36exarb NIMLLHUX PacXOLOoB M NMOBLICUTL YPOBEHb Ge30MmacHoOCTM Nnonétos. Hambosnee non-
Ho npo6nema CFIT peLuaeTcs Npy MCNOMb30BaHUM 60pTOBOI annapatypbl T2CAS.

Annapatypa T2CAS npefcrtasnsieT cobol fanbHenLlee pa3BUTUe YCTaHOBIEHHOW B 60/1bLLIOM KO/MYe-
CTBE Ha poccuitickmx BC cuctembl npefynpexxaeHns ctonkHoBeHus B Bo3ayxe TCAS-2000 1 BCTPOEHHOrO

MOAYNs NpefynpexaeHns ctoikHoseHns ¢ 3emnéi (GCAM - Ground Collision Avoid Moduti).

Takoe coBMmeLLeHVE PYHKLMNIA C JONONHUTENBHOW YCTAHOBKOW YHMUBEPCA/IbHOTO MaHOPaMHOro Auc-
nses no3BO/NT aBMaKOMMaHUaM, yXke nmeroLmMm Ha ceomx BC annapatypy TCAS-2000, ymeHbLNTb
Bec, rabapuTbl, BPeMs 1 yCTaHOBKY HOBOW c1cTeMbl. Kpome Toro, annaparypa no3sosiseT Ierko Hapa-
LMBaTh (DYHKLMOHA/bHbIE BO3MOXHOCTU A0 (DYHKLMIA Nprémosblumcnntens GPS, npesynpexaeHus o
MPeBbILLEHNM YTNa TEKYLLIEro KpeHa, 06Hapy>KeHNs CABMra BeTpa, a TakKe TPaHCNoHAepa asTomaTuye-
CKOro HesaBucumoro Habnwgatens ADS - B, BHegpeHue KoToporo B P® yxxe HavaTo ¢ 2005 T.

BHezpeHue 1 akcnnyataums B rpaxgaHCKon aBuaLMmym COBPEMEHHBIX C/I0XHbIX PafN03/1eKTPOH-
HbIX CPeACTB NPeLoTBPaLLeHMs CTONIKHOBEHWS BC B BO3AyXe 1 C 3eMHOM NMOBEPXHOCTbLIO, NonajaHue B
30HY cfBura BeTpa TpebyeT TLLaTe/IbHON NOATOTOBKM NETHBLIX 3KMNaXel. [pu cyLiecTBytoLLeM fedu-
LMTe NETHbIX KafpoB, HEOOXOAMMOCTY MOArOTOBKM 60/MLLLOr0 KOMMYECTBa MUI0TOB, COOTBETCTBYHO-
LM BO3pOCLLUMM TpeboBaHUAM Mo 6e30MacHOCT NONETOB, B YC/IOBUSAX CYLLECTBYHOLLMX OrpaHNYeHWiA
B MNpenojaBaTe/lbCKOM COCTaBe, UHMPPACTPYKType Y4YeOHbIX 3aBefeHuin NpoQuIbHON aBUaLOHHON
MOArOTOBKM M (DMHAHCMPOBaHWMM YUebHbIX 3aBefileHWiA BbIXOA NPeACTaBNseTcsa B CO34aHUM YyyYebHO-
TPEHWUPOBOYHbBIX, MY/IbTUMEANAHBIX CPELCTB 00YyYeHWs, B TOM YWC/e, AUCTAHLMOHHOIO 06y4YeHus,
OCHOBAHHbIX Ha KOMMbIOTEPHBIX TEXHONIOMMAX, 06M1afatoWmNX NPaKTUYECKU HEOrPaHUYeHHbIMU BO3-
MOXXHOCTAMMU.

Co3faHvie 1 COBEpLLEHCTBOBaHME KOMMbIOTEPHBIX 00yYaloLLIMX CUCTEM C 3/IeMEHTaMUN TPeHaxEpa
Nof KOHKPEeTHbIV Tun BC no3B0MMT MNOBLICUTL 3(EKTUBHOCTL 00YUEeHMUA IETHLIX 3KUMAXeNR, COKpa-
TUTb pacxofpbl Ha 06yYeHne N 06eCneUnTb BbICOKMIA YPOBEHbL GE30MacHOCTM NONMETOB.

Mpobnema obopynosaHus BC cuctemamy "MCKYCCTBEHHOrO mHTennekra" TAWS gna pelleHuns
npo6nembl No CFIT aBnseTcA NpaBuIbHOM, HO Kak Nokasan aHain3 aBapuinHocTy 3a 2005-2010 rr. He
BMO/SIHe JOCTaTOYHON. OCHOBHOM XapaKTepUCTUKOW Nt06OI CUCTEMbI MPeaynpexXaeHns SBNseTCA 30Ha
3aWmThl (NPOCTpaHCTBO) BOKpyr BC, B KOTOPOW MO MH(OPMaLMM CUCTEMbI 3KMNaXKa ynpexaaet
CTO/IKHOBeHUe BC ¢ npenaTcTBMAMNU. AHaIM3 MaTeMaTnyeckor mogenu cuctembl TAWS MokasbiBaerT,
YTO 3aLMTHAA 30HA HAYMHAETCH Cpasy XKe 3a TEKYLMMU KOOpAMHATaMu MecTornonoxeHus BC, T.e. B
30He, rae aKMnax garasibHO He MOXET NMPUHATL CEHCOMOTOPHOE peLleHre. KpomMe 3Toro, skuMnax mo-
XET [OMYyCTUTbL OLIMOKM B 3KCMNyaTauum CUCTEMbI MU ObITb HEYBEPEHHBLIM B MPef0CTaB/NeHHON WH-
(hopmaumn, n BC MOXET BONTK B (haTasibHYHO 30HY. [N NOBbILLEHNA 3PPEKTUBHOCTA U HALEXKHOCTU
akcnnyatauun cuctem TAWS no npo6neme CFIT 6bina 6bl KpaiiHe nonesHa v Heo6XxoayMa COBMECT-
Has paboTa cuctem TAWS ¢ BbluMcUTeNeM aBToMata yBoga BC oT CTONKHOBEHMS C 3eMHOI MOBepX-
HOCTbIO.
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THE ANALUSIS OF TAWS SYSTEMS USE PROBLEMS IN ORDER OF INCREASING OF
AIRCRAFT SAFETY LEVEL

Fedoseyeva G.A.
The article contains the information about the problems concerning the avoidance of midair-collisions with the obsta-
cles on ground, the aims of creating such systems as TAWS, their improvement in order of increasing of the aircraft safety
level, the pecularities of their explotation in flight.

Key words: safety, industry, system, digital system.
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AHANINZ METOA0OB OLLIEHK COXPAHEHNA
NETHOU TOAHOCTUN CUNTOBbIX YCTAHOBOK

[1.C. BOJIbLLIOB

Cratbs Npefcras/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

PaccmatpuBaeTca CTaTUCTUKA HEUCNPaBHOCTU CWIOBbIX YCTAaHOBOK, METOAbl AMarHOCTUPOBaHUA ,qu/lraTeneVl, MeTon
0606LU,€HHO|7| OLIEHKW COCTOAHNA TEXHUYECKUX CUCTEM, I/IHqJOpMaU'VIOHHaFI OLIEHKa CUCTEM.

KnoueBble CMOBa: nétHaa rofHOCTb, 6e30MacHOCTb MOMETOB, OTKA3/HEMCMPAaBHOCTb, aBUALMOHHAs TEXHUKA, WH-
(hopMaTUBHOCTb, AMarHOCTUKA.

BBefeHue

paxxgaHckas aBuaums (CA) Hakonmna OrpoMHbIA ONbIT B 3KCNyaTaluMn aBUaLMOHHON TEXHWUKN
(AT). Ocobyto ponb B 3KCrlyaTauuy Urpaet TeEXHUYEeCKOoe COCTOSAHME BO3AYLUHOMO CyfiHa, BusOLLee
Ha NéTHyto rogHocTb (J1IN) n 6e3onacHocTb MonéTos (BIT). AN OUEHKM TEXHUYECKOro cocTosHUA AT
NCNONb3YKTCA pasINyHbIE METOAbI, KOTOPbIE MNO3BONAKT HaM CBOEBPEMEHHO OMpeaeNnuTb Hencnpas-
HOCTW arperaTtos, Y3/10B, KOMIMOHEHTOB M COCTOAHUA cucTeM. Kak nokasbiBaeT ctatuctuka VKAO,
00/bLLOE KOIMYECTBO BCEX aBMALMOHHbLIX npoucwiecTsuidi (Al) NpoMCXoanT U3-3a 0TKa30B N Heuc-
NpPaBHOCTEN aBMaLMOHHOW TEXHUKW. DTOT NoKasaTe/lb MOXKET OTK/OHATLCSA OT YKa3aHHbIX 3Ha4YeHui B
3aBucumMocTn oT Trna BC, ero Hanéta 1 BpeMeHu aKcnyaralmm, ypoBHA NOATOTOBKN IMYHOIO COCTa-
Ba 1 T.4. [1]. Bbicokmnin npoueHT Al 13-3a 0TKa30B M HeucnpaBHocTelr AT roBopuT O 3HAYMMOCTU
noagep>xaHusa JII B akcnnyaTaumMm 1 3Ha4MMOCTW MOBbILLIEHNS YPOBHSA 6€30MacHOCTM NONETOB.

1. AHanu3 TeEXHUYECKOro COCTOAHUA CUNOBbLIX YCTaHOBOK

Paf 0Tka30B, 0O6HapPYXeHHbIX B MO/METE U Ha 3eM/Ie, BO3HUKAIOT B ABUraTensax. 3TU 0TKasbl Npes-
CTaB/AOT Cepbe3Hyt yrposy 414 6e30MmacHOCTV NOMETOB, Tak Kak ABUraTesb - 3TO OAMH U3 OCHOBHbIX
3/1eMEHTOB CW/0BOI YCTAaHOBKM, O0TKa3bl U HEUCMNPABHOCTW KOTOPOIO B/IUAKOT Ha 6e30MacHOCTL MO/ETOB.
B HeKoTOpbIX Cyyasx C 0TKasaMu, He 06rosapuBaroLLMun B PyKOBOAAWMX fJoKyMeHTax (MMEL- ne-
peyeHb MUHUMA/IbHOTO UCNPaBHOro 060py0BaHNA, BbIMYLLEHHOTO MPOU3BOANTENIEM CaMOJIETA), MOJET
HEBO3MOXXEH. BcreiCTBME 3TOM0 MOXHO FOBOPUTL O BAXKHOCTM OLLEHKW NIETHOW rO4HOCTU aBMaLMOHHbIX
apurateneil. B coBpeMeHHOW rpaxxaaHCcKom aBnauuy akTyasibHbl Y MPUMEHUMbI Fa30TypOUHHbIE U TYp-
DOBEHTUNIATOPHbIE ABUraTenu. PaccMaTprBas Mapku CamosieToB POCCUNACKMUX aBUaKOMMaHUA, MOXHO
BbIJe/IMTb UMEIOLLMECH CpefHe - MarucTpasbHble caMmoneTbl Boeing 737(300/400/500/800), nvetowme
Tmn gaurarens CFM56 ¢ pasninyHbiMn Mmogmgmkaumsamm (382, 3C-1).

CTaTUCTMKY YacTbIX OTKA30B N HEUCMNPaBHOCTEN MOXHO 0TPasuTb B Tab/. 1.

[ns nonHOro npescTasneHns HXKe NprBeAeHbl HECKOIbKO MPYMEPOB YCTPaHEHHbIX Je(eKToB Ha
NpPon3BOACTBE. HarnagHbIn NpUmMep MOXHO YBUAETb B OLHOM M3 GPUQUHIOB Ha IMCTE OT/IOKEHHbIX
[e(eKTOB.

1. 3arps3HeHune TONIMBHbLIX PUILTPOB (3aMeHa TOMIMBHOTO PUNLTPA):

ISSUED: DUE: TRANSFER ON:
EEA 73 - 34 S. Bespalov Me 213 11.12.2010 02228893
DESCRIP: PERFORM REPLACEMENT OF FUEL FILTER OF ENG # 2
MEL: FX
CODE

ACTION: FUEL FILTER (ENG # 2) P/N CH0697101552N00 WAS REPLACED IAW AMM 73-11-
02/401. RESULT - OK. PFMD ENGINE START IAW AMM 71-00-00-800-811-100. RESULT - OK.
S. Bespalov Me 213 11.12.2010 02228893
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2. Bubpauus B fBuratene ( BOCCTaHOB/EHNE IMMUTHBIX NOKa3aHWin BUGpauum):

ISSUED: DUE: TRANSFER ON:
EEA 71 - 0 CREW Me 213 21.02.2010 02332901
DESCRIP: ENG # 1 VIBRATION MAX 3/0 ON REACHING FL 380. DURING CRUISE
AVERAGE 2.6.
MEL: FX
CODE

ACTION: MAX RECORDER VIBRATION LEVEL IS 2.9. VIBRATION IS IN LIMITS IAW
AMM 71-00-00/201. RESULT - A/C RETURNED IN SERVICE CONDITION.
S. Platichkin Me 122 11.12.2010 02228893
3. HeuncnpaBHOCTb KflanaHa BbICOKOrO [ Vil B BUraTene (3ameHa KnanaHa BbICOKOrO AaB/ieHunA):

(D SUED: §€> DUE: / TRANSFER ON:

\EEA 36-11 S. Platichkin Me 122 25.12.2010 1223514
DESCRIP: REPLACE R/H ENGINE HIGH STAGE VALVE.
MEL: FX
COD

ACTIONX 'VALVE WAS REPLACED IAW AMM 36-11-06/401. RESULT - OK. OFF: P/N
3214446-4\S/N 7411. ON: P/N 3214446-4, SIN 577C. TAG # 96643.
S. Platichkin Me 122 25.12.2010 1223514

b b

1- onucaHve aeekTa; 2- perncTpaumoHHbI HoMep camoneTa; 3- rnasa ATA no fJaHHOW paboTe;
4- (hamunnsg cepTUMULMPOBAHHOIO crneuuanucTa, Hawegwero gedekt (ecm «CREW», 10 OT-
Ka3/HencnpaBHOCTb HalJieHa IKUMAaXeM B MNoseTe); 5- HOMep neyatun cneuuaincTa, Hawlenwero fe-
(hekT; 6 - gaTa 06Hapy>XeHUs aethekTa; 7-HOMep TEXHUYECKON KapTbl UK 6OPTXYpHasia OnMCcaHHOro
AeekTa; 8- [AeNCTBMS, COBEPLUEHHbIE C AaHHbIM AethekToM; 9- ko AedekTa (FX- AetheKT yCTpaHeH,
DO - OTNOXeHHbI AedeKT, oroBopeHHbl B MEL, DT- OTN0XeHHbI AeteKT, HEOrOBOPEHHbLIN B
MEL); 10- dhamunusa cepTuhnLmMpoBaHHOrO CrneumanncTa, yCTpaHuBLLEro AegekT; 11- Homep neyatu
creuuanuncTa, ycTpaHuBLLEero fedekr; 12- aata ycrpaHeHus fedekra; 13- HOMep TEXHUYECKOW KapTbl
NN 6OPTXKYpPHaNa YCTPaHEHHOTO AedeKTa.

M0 3TUM CMMUCKaM MHXXEHEPHO - TEXHUYECKMIA NepcoHa 3HAKOMUTCS C OT/IOXKEHHBIMU U YCTpa-
HEHHbIMW AeeKTamy. ITO 3HAYMTE/ILHO NOMOTaeT MOBLICUTL YPOBEHb 06beMa paboT, CoKpalLas Bpe-
MS Ha MOUCKMN Le)eKTOB, a TaKXKe rpaMOTHO OCMbIC/IUTb NPEeACTOSLLYIO paboTy.

B 1a6s1. 1 Mbl BUAMM, KaK HacTO MPOUCXOSAT OTKa3bl Y HEMCMPABHOCTU B ABUrATENAX HA NMPOW3-
BoacTBe. Onupasch Ha CTaTUCTMKY (Tab/. 1) 0TKa30B/HeUCNpaBHOCTEN, OCHOBHbIE NPO6/EMbI CBA3aHbI
C MOBPEXAEHNAMY TPYOOK, LLMAHT0B, BbI3bIBAIOLLME TeUn, N Apyrvue Hanbosee CloXHbIe HENCNpaBHO-
CTW, NPUBOASALLME K OTKa3aM BCel CUCTEMbI. TakKe OCHOBHble MPO6/eMbl BO3HWKAKOT BCEACTBUE
BMbpauuny aurartens, 0TKasa pesepca W Apyrve no yobiBaHWIO KOMMYeCTBA BO3ZHUKHOBEHUSA [aHHbIX
OTKa30B/HencrnpaBHOCTEN. Mo3aToMy TpebyeTcs rpaMoTHas U BHUMaTe/lbHas NPOBEPKa ABUraTens rnpu
TexHU4eckom obcnyxumsaHum (TO) 1 ncnosnb3oBaHNe METOLO0B ANarHOCTUKM fABuratenei. Bcnencrsue
3TOr0 YTBEPXKAAETCA 3HAYMMOCTb METOL0B OLLEHKM NIETHOM rOLHOCTU CU/IOBbIX YCTaHOBOK.



AHa/IM3 METO/0B OLIEHKN COXpaHeHus neTHoOM r0AHOCTW CMNOBbIX YCTaHOBOK 173

Tabnumua 1
YacTble 0TKa3bl/HencnpaBHOCTM TypboBeHTUnATopHoro asurarens CFM56-3B2 3a 2009-2010 rr.
Ne | Ha3BaHve oTKa3a/Heunc- Ha3saHue oTkasa/He- KonnyecTso 0TKa3oB/He-
MpPaBHOCTK (aHr.) ncnpasHoCTH (pycc.) ncnpasHocTelr 3a 2009-2010 rr.
1 Engine vibration Bubpauus asurarens 30
Engine high stage HewncnpaBHOCTL KnanaHa Bbl- 14
valve fault COKOro AjaB/neHns B ABurartesne
3 Fuel filter contamination 3arpssHeHue TOM/IMBHbIX 16
(hnnbTPOB
4 Hoses and ducts failure MoBpexaeHue LLIaHros, 43
TPYy6OK
5 Reverse failure OTKa3 pesepca 28
6 | APU bleed air valve failure  HeucnpaBHOCTb KnanaHa 17
ot6opa Bo3gyxa BCY
7 | Leak into washers and ducts Teuu B npokniagkax, Tpy6ax 76
8 | Engine high tension burn out Tporap BbICOKOBO/NbTHbIX 14
MPOBOJOB Ha ABurarese
9 | Ignition element (ignition | DneMeHTbI 3aXuUraHns (nNpo- 24
plug burn out) rap cBeyel 3aKunraHus)
10 Oil cooller failure OTka3 macnopagmaropa 6

roe APU (auxiliary power unit) - BCY (BcnomoraTesibHas Cu10Bas yCTaHOBKa).
2. MeTogp! AMarHOCTUKM TYPOOBEHTUNATOPHBIX ABUraTenei

BaXkHbIM Hanpas/fieHeM B 06/1aCTV NOBbILLEHWS 6e30MacHOCTV NosieToB AT ABSETCA COBEPLUEH-
CTBOBaHWE CUCTEMbI M TOrMYECKOI OpraHu3aLmmn AMarHoCTUKK, a TaKKe CamuX ee NpoLeccoB AnarHo-
CTMPOBaHWS.

13BeCTHbIe MeTOAbl MHCTPYMEHTA/IbHOrO KOHTPO/IA, MaTeMaTUYeCKOro MOAENNPOBaHNSA MpesoT-
Ka3HbIX COCTOSHWIA ABuratesneid, MeToAbl NOMYHATYPHBIX UCMbITaHWIA, (DaKTOPHOro aHan3a v ap. 3a-
4aCTytO He [aloT XKenaemoro aggekTa. NepcneKTUBHLIMU, Ha HaLl B3rNaf, ABMAIOTCA METOAbI U Cpef-
CTBa AMarHOCTUKM, OCHOBAHHbIE Ha Pa3/IMYHbIX (PU3NYECKUX NMPUHLMNAX, NO3BO/IAIOLLME NMPOKOHTPO-
NNPOBaTb OTBETCTBEHHbIE Y3/1bl U arperartbl Asuratens [3]. Y CM0BHO X MOXHO pPas3fefinTb Ha MeTopbl
NPAMbIX PErncTpauuii marHoCTUYECKMX NPU3HAKOB, ONPeSenstoLMX TEXHUYECKOe COCTOSIHME [ABuUra-
Tenei n metogbl 6e3pasbopHOli (ONepaTMBHOM) AMArHOCTUKM MO KOCBEHHBLIM MpPU3HaKaM.

K OCHOBHbIM 13 UCMO/b3YEMbIX U NMEPCMNEKTUBHLIX METOLOB AVNArHOCTUKU TYPOOBEHTUNATOPHBIX
asurateneri (TB/) B HacTosLee BPeMsi OTHOCAT:

- AVArHOCTUKY MO TEMNI0BLIM NapameTpam;

- AVArHOCTUKY MO BUBPOAKKYCTUYECKMM MapamMeTpam;

- TpM60ANarHOCTUKY;

- OMTUKY - BU3Ya/lbHYO ANarHOCTUKY;

- aHa/IM3 MPOLYKTOB CropaHus;

- AVArHOCTUKY MOALUMMHUKOBLIX Y3/10B.

OfHVM 13 Hanbosee YacTo MCNOMb3yeMbIX B AMarHOCTUKe NMPOTOYHON YacTu ABUraTens ocyLle-
CTBNISIETCA C NMOMOLLbKO CPeACTB 3HAOCKONUA. ONTUYECKMe METObl KOHTPO/SA C UCMO/b30BaHMeM ba-
POCKOMOB, (PMO6POCKOMNOB M 3HAOCKOMOB Aat0T AOCTAaTOYHO AOCTOBEPHYH) MH(OPMALMIO O COCTOAHUN
nonatok Komnpeccopa v TypouHbI, Kamepbl CropaHus, AWCKOB, CBapPHbIX LLIBOB KOPMYCOB U T.4. TUMM
nprbopamMu YCreLHO BbIABNSETCA 00LWMpHasa rpynna AegeKTos Tmna:

- TPELUUH;
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- KOPOO6eHNIA;

- KOPPO3M1K, 3p031K, BbIPabOTKM KOHTAKTHbIX MOBEPXHOCTEN;

- N3HOCA 3/1EMEHTOB STABNPUHTHBIX YNIOTHEHWIA;

- HarapoobpasoBaHus 1 ap.

Ha puc. 1 nokasaH npumep coBpeMeHHoro aHgockona ana TB/A.

Puc. 1. 3Hpockon ans TBA, «TBS - 8»

-PekomeHzioBaH ans npumeHeHusa Ha CFMI CFM56-2,CFM56-5, CFM56-7.

-PekomeHpoBaH ans npuMeHeHus Ha Rolls Royce RB211, Trent 700, Trent 800.

-PekomeHpoBaH an1s npumMeHeHmns Ha Rolls Royce Olympus 593.

-PekomMeHz0BaH 4na npuMeHeHns Ha Pratt & Whitney PW2000, PW4000, JT8D, JTID.

CyLLecTByeT [OCTAaTOYHO MHOIO Pas/iNyHbIX 3HAOCKOMOB, 6apoCcKOnoB 1 PUOPOCKOMOB. BakHO
OTMETUTb Ka4yecTBO AaHHbIX MPUOOPOB, TaK KakK OT 3TOro 3aBUCUT KayeCTBO MPOBeLEeHNs AMarHOCTU-
KW, 4TO B/IMSIET HA HAZEXXHOCTL 1 6e30MacHOCTb NnoseToB. Hanbosnee kKayeCTBEHHbLIMUY ABNAIOTCA 3HAO-
CKOMMbl repMaHCKOro Npon3BoANTENS.

AHaIn3 COBPEMEHHOI0 COCTOSAHNSA 6€30MacHOCTY MOMETOB U IETHOW rOAHOCTU, & Takxke CyLLeCT-
BYIOLLMX METOLOB AnarHoCTUky TB[L nokasasn, Yto Ans OLEHKM COCTOSAHWUS MHOronapamMeTpuyeckoro
00beKTA, KOTOPbIM ABNSETCA [BUraTesb, He0OX0AMMa COBOKYMHOCTb Pas/IMyHbIX mapameTpos. [pu
3TOM BaXXHYHO POJib UTPAET UX MH(POPMATMBHOCTb.

3. AHanusz meToga 0606LEeHHON OLEHKM COCTOSHUA TEXHUYECKMUX CUCTEM

Moaxoaom K 0606LLEHHOW OLEHKE COCTOSHWUSA TEXHUYECKMX CUCTEM SBNAETCA OnpefesieHne Ko-
NNYeCTBa MH(opMaLUn, XapakTepusytoLeli ypoBeHb paboTocnoco6HOCTN 06beKTa UCCeA0BaHNSA NpU
ero KOHTpone [4]. 3T0 No3BONSET BbISBUTL OHO3HAYHYHO KO/IMYECTBEHHYIO CBA3b MeX/Y MpOCTpaH-
CTBOM COCTOSIHWIA, onpefensembiX CTPYKTYPHbIMI NapaMeTpaMu 06beKTa, ¥ NPOCTPaHCTBOM AmarHo-
CTMYECKMX MPU3HAKOB 3TMUX COCTOSHWI. Takum 06pa3om, CTerneHb M3MeHeHUs paboTocrnocoBHOCTU
06beKTa XapakTepusyetcs 06beMOM WMHopMaLMn. VIHhopmaLMoHHaa OLeHKa Mo3BO/sSieT paccMoT-
PeTb UCCNeLyeMbIil 06BEKT M CBA3ATbL 3TO C CUCTEMOI KOHTPONS.

Myctb JA(B) - oXngaemoe 3Ha4eHne NHHopMaLun, CoLepalleecs B CUCTEMe KOHTPOIA B oTHO-
CUTENbHO BCEX COCTOAHMIA 06bekTa A. O603HauMB JA(B) Kak CpefHIot MH(OopMaLMIo, CofepKalLyo-
CA B CUCTEME KOHTPONA OTHOCUTE/NIbHO COCTOAHUA A MonyyYmum

a®)=_, ®

rae P(A;) - BEpOATHOCTb i-r0 COCTOSAHWSA 06bEKTA ; N - BblAE/IEHHOE KOMIMYECTBO COCTOSHUI 06beKTa A.
B cooTBeTCTBMM C  OMpeAeneHVWemM  YCMOBHOW  aHTponuu  [4]  MOXHO  3anucaTb:
H (A/B) = H (AB)- H (B), rae H(AB) - anTponus cnoxHoi cuctembl (AB); H(B) - aHTponus cucTe-
Mbl KOHTpONA B.
[na peLueHns NpakTUYeCKMX 3aa4 BblpaXXeHWe 41 CpefHei MHopMaLn B CUCTEME KOHTPONSA O
COCTOSiHMM 06beKTa Ai MPUMET BUA
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Ja, (B)=t ~ 1#i)l o ) [ p(b,)P(A) )
j=1
roe J, (B) npeacTasnseT coboii cpegHee 3HaueHMe MHopMaLyn, KOTOPYH MOXHO MONYy4YuTh OT CUC-
TeMbl KOHTPO/IS1 00 i-M COCTOAHMM 00beKTa. TakK Kak 06beKT 1 CUCTeMa KOHTPO/IA B3aIMOCBSA3aHbl, TO
nonararoT, YTO KaXaoe 13 COCTOAHMI B MOXET cofepykaTb MHOPMaLMIO OTHOCUTE/IBHO KaKoro-m6o
cocTosHMA 06bekTa A. MH(hopMmauums, KOTOPYHO LaeT coCTosiHUe Bj 0 cocTosHuM Al, onpefensercs u3
COOTHOLLIEHUA

jiBj)= logp [Bj/A,)/ p(Bj)I. ©)
OTctoga cnepyet BbiBOg, YTO J, [B) npeacraBnseT coboi ycpeaHeHWe 3Tol MHGopMaummn no
BCEM COCTOSIHMSIM CUCTEMbI B, npu ycnoBuu, 4To aTa MHOPMaLMa OTHOCUTCS K COCTOSHMIO Al

"A(B) = LBIIAT ) TALE) ). (4)
J:
Bennunny J, (b j) Ha3blBalOT 3n1eMeHTapHON MHopMaLmein CocTosHMIA Bj o coctosHum Ai . Be-

nnumnHbl J, [B) nJ, (b j) ABNstoTCA yepegHEHVEM 3N1eMeHTapHON nHpopmMauun. BmecTe ¢ Tem, ane-

MEHTapHON MH(OPMaLUK NPUSAIOT KOHKPETHbIN (DU3NYECKNIA CMbICH.
W3 BblpaxxeHus (2) BMAHO, 4TO B 3TOM cnyyae J, [B)= 0. Ecnm anpropHas BEPOATHOCTL CO-

crtosHusa Ai pasHa P(AI) , a nocne nonyyexHuns Bj oHa n3meHuTca n ctaHet p(A;/B;), To No n3BeCTHO-
MY COCTOSIHWIO MO>XHO MO/Ty4UTb HEKOTOPYH MH(OPMaLMI0 OTHOCUTENBHO Al
JA[B])= logpU/Bj)/ P(A,)]. (©)
CyLLEeCTBEHHOCTb NMapaMeTPOB KOHTPO/A TakxXe OnpefenseTca no KoANYecTsy MHHOpMaLMn, Ko-
TOPOE MOXXHO MOSTYYUTb C MX NOMOLLGHO.

PaccMOTpeHHble MHOPMaLMOHHbIE NOAXO0Ab! XapaKTePU3YHT TOMIbKO KOMMYECTBO MH(opMaLmK,
nofy4aemoii Npu KOHTPOne.

3aK/oUeHmne

AHanM3npys TEXHUYECKOE COCTOSHNE aBUALMOHHON TEXHMKM 3a MOCNeAHME rofbl, OblNn BbisiB/e-
Hbl C MOMOLLbIO CTaTUCTUKMN [aHHbIX OCHOBHbIE OTKa3bl/HEMCNPABHOCTM CUMOBbIX YCTAHOBOK, KOTO-
pble TPeOYIOT TLLAaTeNbHOr0 OCMOTPA U NPUMEHEHME METOLO0B OLEHKWN NIETHON roAHOCTU. 14 NOBbI-
LUEHNS YPOBHA 6e30MacHOCTM MoneToB TpebyeTcs pa3paboTka METOAOB NETHOM FOAHOCTU CUOBbIX
YCTaHOBOK. MeToAbl AMarHOCTMKM TEN0BbIX, BUOPOAKYCTUYECKMX MapaMeTpoB, a TakXe OMNTUKO -
BM3ya/IbHOr 0 MOKa3bIBAOT, YTO KaXAbIA N3 HUX UMEET ONpefeneHHY0 06/1acTb NPUMEHEHNS, YTO MNOo-
3BOJISIET OLEHUTb COCTOSIHWME OTAEMbHbLIX Y3/10B, 3IEMEHTOB TYPOOBEHTUNATOPHOrO Aguratens. po-
aHaM31poBaB MeTof 0006LLEHHON OLEHKM COCTOAHUS TEXHUYECKMX CUCTEM C UCMO/b30BaHMEM TEO-
PUN MHA(OPMALMK, MOXHO FOBOPUTL O NPUMEHMMOCTY UCCNEA0BaHNI, a TakKe 0 NONyYeHUn LOCTO-
BEPHOIN MH(opMaLy 1 eé KONMYecTBe Mpy KOHTPO/IE CUCTEM 1 KOMMOHEHTOB. Takum 06pa3om, roBo-
ps 06 aHa/M3e MeTOL4OB NIETHOW FOAHOCTM CU/IOBLIX YCTAHOBOK, Mbl BbISIBUIM OCHOBHbIE METOAbl U
NOAXOAbI K NOBbILLEHWIO YPOBHSA 6€30MacHOCTH NONETOB.
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THE ANALISYS OF METHODS ESTIMATION AIRWORTHINESS POWER PLANTS
Bolshov D.S.

~The statistics of malfunction of power plants is considered, methods of diagnosing of engines, method of the
ized estimation of a condition of technical systems, information estimation of systems.

Key words: airworthiness, safety of flights, failure/malfunction, the aviation technics, informtiveness, diagno
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CUCTEMHOE MNMPOTUBOJAENCTBUE TEPPOPUCTAM-CMEPTHUKAM
HA OB bEKTAX TPAHCITOPTA

C.B.MEPECAJA
Cratbs NpefcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom babackrHbim B.B.

JaHHasa cTatba paccMmaTpmBaeT HEKOTOPbIE BOMPOCHbI KOMM/IEKCHOIO I'IpOTI/IBO,CI'EI‘/‘ICTBVIFl BO3MOXXHbIM aKTaM Teppopu-
CTOB-CMEPTHUKOB Ha opraHn3alOHHO-TEXHNYECKOM YPOBHE.

KritoueBble CNoBa: TeppOPU3M, TEPPOPUCT-CMEPTHUK, XKEHCKWIA CyUmaanbHbI TeppopusMm.

OfiHOW 13 aKTyanbHENLWMX TeM 06ecrneyeHns TPaHCMOPTHON 6e30NacHOCTU Kak YacTh COBPEMEH-
HOW rocyfapCTBEHHON 6e30MacHOCTU CTpaHbl ABMSETCA CUCTEMHOE MPOTUBOAENCTBME TEPPOPUCTaM-
CMePTHUKaM Ha 00beKTax UHPACTPYKTYpbl TpaHCnopTa - aBUaLMOHHOro, aBTOMOOW/IbHOTO, XKenes-
HOZOPOXXHOr0, BOAHOr0. AKTYa/lbHOCTb 3TOM TEMbl COCTOMT B TOM, YTO, HECMOTPS Ha YCU/IEHNE Mep
6e30MacHOCTH, B MUpe NPOUCXOAAT TepaKTbl, KOTOPbIE SBUINCL Pe3y/ibTaTOM MCNOMb30BaHWSA Teppo-
PUCTOB-CMEPTHMKOB.

[ns Toro 4To6bl 60POTLCA C YrPO30i, HEOOXOAMMO NMOHUMATb B AETaNISX IOMUKY MPECTYNHUKOB,
NCNoNb3yemble MU MeTOZbl; MPOTUBOMNOCTaBUTL MX MOArOTOBKE MPOGeCCMOHAIM3M aBMaLMOHHOIO
NnepcoHana, YMHOXEHHbIN Ha 3(DEKTUBHYIO ONepaTUBHYHO paboTy creumasnbHbIX CNYX6 U TOTaNbHYHO
NOAAEPXKKY HaceNeHust CTpaHbl.

O6Lme NoHATMSA

TeppopucT - 1L, y4acTBYHOLLEE B OCYLLECTBIEHNN TEPPOPUCTUYECKON AeATENbHOCTI B N11060N opme.

JIN4HOCTbL TEpPpPOpUCTa - COBOKYMHOCTb /INYHBIX, MPO(ECCUOHANbHbIX, BO3PACTHbLIX, MCUXOOMN-
YECKMX N MHbIX KayecTB, XapaKTepusyoLMX NLL0, y4acTBYIOLLEe B TOW UM UHOIN hopMe B Teppopu-
CTMYECKOW [eSATENbHOCTM, 3HaHME KOTOPbIX MO3BOMSET COTPYAHUKAM CheuuabHbIX CyX6 1 npaso-
OXpaHUTe/NbHbIX OPraHoOB MOAENIMPOBATh ero NoBeAeHNe, NPeaoTBPaLLATL COBEPLUEHME UM aKLMiA Tep-
popu3Ma, OCYLLECTBNATbL MEPONPUATIS MO ero 06HapYXXeHUIO N 06e3BpeXMBaHMt0. Mcuxonoru, B 3a-
BMCMMOCTY OT NOOYANTENbHbIX MPUYMH U MOTUBALLMKN YYaCTUS IMLA B TEPPOPUCTUYECKON aedaTeNbHO-
CTH, a TaKXXe C Y4eTOM OCOOEHHOCTEN ero NoBeAeHUs, Pa3NYatoT Takue MOAENN, KaK: «TeppPopucT-
NNAEP», «KTEPPOPUCT-aKTEP», «KTEPPOPUCT-CaMoybuiiLa», «TeppoPUCT-repori» 1 Jpyrue.

Teppopuam, U3BECTHbIA Ye/IOBEYECTBY B KayeCTBe OCTPOro U AeNCTBEHHOro opyams 60pbobl 3a
B/IaCTb Y)Ke B TEUEHWE CTONETUI, HAXOAMTCA B NPOLIECCe HeNpepbIBHOM TpaHchopmaymn. OH BUAOU3-
MEHSIeTCs, afanTUpysacb K peansaM COBPEMEHHOrO MuUpa, BOMpaeT B cebs nocnegHve LOCTVKEHWS
HayKW1 N TEXHUKKN, aKTUBHO 3KCN/TyaTUPYET PENITNO3HbIE Y UHbIE NAEONOrMYECKME KOHLENUMX, NONy-
YMBLLME LUIMPOKOE pacnpocTpaHeHne B 06LLECTBE.

OCOGEHHOCTAMM COBPEMEHHOIO Teppopu3Ma SBAKOTCS €ro MCK/IUUTENbHAsA 06LLeCTBEHHaAs
0nacHOCTb, BO3pacTaroLime MacluTabbl 1 MOOWIbHOCTL TEPPOPUCTUUECKOW AeSATENbHOCTM, paclumpe-
HVe ee reorpauu, NOBbILIEHNE MOPAXKAKOLLEA CMOCOBOHOCTU MCMOMb3YEMbIX TEPPOPUCTaMU CPEACTB
yOUNIACTBA, BbICOKUIA pauoHanu3m. NocneaHee CBOMCTBO 3aK/IHOYaETCA B TOM, UTO KaxKaas akums Tep-
popusma TLAaTe/IbHO FOTOBUTCA C TaKMM PacyeToM, YTOObl He TO/IbKO 06ecneynTb MakKCUMasbHbIi
3peKT, BbICOKYHO 3(h(heKTUBHOCTL (AOCTMYb NOCTaBNEHHOM LeNN C MUHUMa/IbHLIMU 3aTpaTamu), HO U
06ecneynTb MYHYO 6e30MacHOCTb TEPPOPUCTOB. 1S 3TOr0 MCNOMb3YHTCA B3PbIBHbIE YCTPOCTBA C
4acoBbIMU MeXaHU3MaMn WA C AUCTaHUMOHHO YNpaBsieMbIMW B3pbIBaTENISAMU; NPECTYMNHUKN U3Ha-
Ya/lbHO NNAHMPYHOT 3aXBaT BbICOKOMAHEBPEHHbIX TPAHCMOPTHbLIX CPeAcTB (Hanpumep, BepTosneTa) Ans
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6ercTsa OT MPaBOOXPAHUTENbHBIX CU U OKPYXKAKOT CE6S KaK XXUBbLIM LUTOM 3a/10XKHUKAMU. Takum
06pa3om, TEPPOPUCTLI, NIEFKO YHUUTOXAA XXWU3HW [LECATKOB, & TO U COTEH IOfEN, UCNOMb3YIT BCe
BO3MOXXHOCTW A1 06ecrneyeHns cOOGCTBEHHOW 6e30MacHOCTH.

Ha o6Lem (hoHe CcTpemneHns TeppopPUCTOB K CAMOCOXPAHEHNIO B COBPEMEHHOM MUpe CYLLEeCTBY-
eT YHUKa/IbHbIN 06paseL, peMUHUCLIEHTHOrO BOCNPOM3BOACTBA CTaPUHHBIX TEPPOPUCTUYECKMX TpaLU-
LM, B COOTBETCTBMU C KOTOPbIMW Yrpo3a A8 COGCTBEHHOW XM3HU BOCMPUHMMAaNach He Kak onac-
HOCTb, @ Kak 6n1aro. 310 Teppopr3M PeNnrno3HbIX (haHaTUKOB, NOMYUYMBLIMIA Hanbosee LUMPOKOe pac-
npocTpaHeHWe cpeay nocnefoBaTesnei ncnava.

CneuungmKa XXEHCKOro CynumaanbHOro Teppoprsma 1 ero 0C06eHHOCTM

BONbLUIMHCTBO TEPPOPUCTOB - MY>KUMHBI. Bonee 80 NPOLIEHTOB TEPPOPUCTUYECKUX aKTOB B Nepu-
04, 1966-1976 rr. 66111 3a4yMaHbl, MOArOTOB/IEHbI U OCYLLECTB/IEHbI MYy)X4YMHaMK. YnC1o apecToBaH-
HbIX TEPPOPUCTOB-XXEHLUUH B JIaTUHCKON AMeprKe MOKa3aso, YTO YKEeHLLMH-TEPPOPUCTOB B rpynnax
OKO0/10 16 MpOUEHTOB. POJb XXEHLUH B TEPPOPUCTUYECKUX PagyKaibHbIX rpynnax obiia orpaHuyeHa
cbopom nHopmaLum, (yHKLMEN KypbepoB, MeCECTEP UM X0351eK KOHCMMPATUBHbIX KBapTUP.

BOMbLUMHCTBO CaMbIX pasHbIX CMeLuanMcToB B 061aCTU UCCNeL0BaHWIn TeppopusMa npegnosnara-
tOT, UTO MPOLLEHT >KEHLLMH, BOB/IEYEHHBIX B TEPPOPM3M, ropa3fo 60/bLUe MPOLEHTA XKEHLLWH, BOB/e-
UEHHbIX B APYryH0 NPEeCTYNHY AesTebHOCTb. OAHAKO HET HUKAKOM CTAaTUCTMKK, KOTOpas Mor/a Obl
NOLTBEPANUTL 3TO MHEHME. YMCNo akToB Teppopr3Ma B N06O0I YacTu cBeTa B 1t060e BpeMsi eCTb /NLLb
KPOXOTHas 4acTb OT 06LLEro ymcna NpecTynyieHnin, CoBepLUEeHHbIX B TOM Xe MeCTe U B TOT XXe Mepuos.
YKeHLMHBI cocTaBnanm TpeTbio YacTb «®Ppakunm KpacHot Apmun» (PAD) 1 «[ABMKEHNS 2 UIOHS».
Moyt 60 npoueHTOB cocTaBa PAD 1 «[1BMXKeHUSA 2 NIOHSA», KTO eLle 6bla B OpraHu3aumsax nocse as-
rycta B 1976 roga, Takxxe Obl/in XKEHLLMHBI.

MoBcTaHueckue rpynnbl B JTaTUHCKOW Amepurke B 70-X 1 80-X IT., COrnacHO UH(opMaLMmn 13 ca-
MUX 3TUX FPYNM, BKOYaM B cebs ropasfo 60sbLue eHuwmH. 310 30 npoueHToB B cocTaBe CKaHAu-
HaBCKOr0 HaLMOHa/IbHO-0CBOOOANTE/NBHOIO ()poHTa B HuKaparya B KoHue 70-x IT.; TpeTb 06beau-
HeHHOro ®poHTa M. dPapabyHao Maptu B CanbBagope; nososnHa B «CeHaepo JTloMmuHoco» B Mepy.
HO He MCKNHOYEHO, YTO 3TU MPOLEHTHI ObINM Pa3ayTbl CAMVMMW MOBCTAHYECKUMU Tpynnamu, YTobbl
BMeYaT/INTb COYYBCTBYHOLLMX UM MHOCTPAHHbIX PEMUHUCTOK.

B nto6om cryyae HMKakuX YCTONYMBBLIX 3aK/IHOUYEHWIA Ha OCHOBE 3TUX JaHHbIX AefnaTb He Npuxo-
ANTCA. HO >KEHLLMHBI UTPaN BUAHBIE PO/ B MHOTOYMUC/IEHHbIX FOPOACKMX TEPPOPUCTUYECKMX aKTax
B JTaTUHCKOI AMepuke.

HecKo/bKO XEeHLMH-TEPPOPUCTOK YHaCTBOBa/IN B 3aXBaTe NOCO/LCTBA JJOMUHUKAHCKOW pecry6-
nuku B borote (Konymbéus, 1980 rog), v ofHa U3 HUX urpana rnaBHy pPosb B Neperosopax no ocBo-
00X /AEHMIO 3a/T0XKHUKOB.

Moxe Mennga AHbsi MoHTec («AHHa Mapusi») 6blna BTOPO B PyKOBOACTBE KOMaH/bl «Hapoa-
HbIX 0CBOGOAUTENbHBIX CWUM» BNIOTL [0 ee youincTea B 1983 rogy. Ei 66110 Torga 54 roga! MonosuHa
60eBMKOB, CoBepLUaBLLMX HaneT Ha [Bopel npasocyams Konymoum 6 Hos6psa 1985 roga, Obinm »eH-
LMHBI, N OHY ObIIN HanbOo/ee XKECTOKUMIU BOVHAMMU.

J1eBble TeppPOPUCTMYECKME TPYNMbI UIN UX aKLUK BOOBLLE OYeHb YacTo Obliv YrpaBasieMbl YKeH-
LWMHaMWU. MHOrO »KEeHLLMH NPUCOEANHNOCL K HEMELLKUM TEPPOPUCTMYECKMM FpynnaM. «Pef 3opa» B
"epmaHuK, TeppopucTMYecKas rpynna, feicTeoBasLlas ¢ koHua 70-x rr. n go 1987 r., coctosna To/b-
KO M3 XXEHLLUMH 1 coBepLlasia MHOXECTBO TeppopmucTUYecknx akumii. B 1985 rogy cpeaun 22 rnaBHbIX
akTmBncToB PA® 6b110 13 XeHwuH. B 1991 rogy »eHLWuHbl cocTaBisny npumepHo 50 NpoueHToB
o6uero uncna teppopuctos PA® 1 0kono 80 NpOLEHTOB CTOPOHHMKOB 3TOW FPYMnbl.

13 BoCbMM Hanbosee pasbiCKMBAEMbIX TEPPOPUCTOB B 'epmaHnm B 1991 rofly naTepo Obin XeH-
LWMHbI. B crnivcke u3 22 Hanbosee pasbiCKMBaeMbIX TeppoprcToB "'epmarum B 1998 rogy 66110 13 KeH-
WmH. N3 nngepos PA® Hanbonee n3secTHbl Cto3aHHa AnbbpexT, MyapyH SHHCMH (MHOTAa OHa Npo-
X0funa B NONLENCKNX CBOLKAX, Kak 'yapyH SHHCEeNIMH) 1 Y nbprka MaiiHxod.
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13BeCTHbI 1 Apyrne NHOCTPaHHbIE YXEHLLUHBI-TEPPOPUCTKK. ITO, Hanpumep, ®Pycako CureHooby,
«HAnoHckas KpacHaa Apmusx». 53-neTHas CureHoby, Kak coobuyanock B anpene 1997 roga, AeicTso-
Basla BMeCTe C ApyrumMmn vneHamn «AKA» - ABYMSA XKEHLUMHAMWN U 12 MY>XUMHAMUK - UHCTPYKTOpamMu
Konymbuinckmnx naptmzaH FARC. 31o Hopma 3Sctep ApocTuTta, Takke M3BECTHAA Kak ApreHTuHa
MOHTOHepOC, UneH 6acKCKoM opraHmsaumm 3TA, ObiBLIasA rNaBHbIM MAEONONOM rpynmnbl; Mapreputa
Karon n Cro3zaHHa POHKOHM M3 «KpacHbIX 6purag». M3BecTHa Takke Jleiina Xaned, Kpacasuua-
TeppopucTKa «HapogHOro poHTa 0CBOOOXAEHMS MMaNecTUHbI», NOXUTMBLLAA NACCAKUPCKUIA camo-
net 29 aBrycrta 1969 rofa n B3opBasLLasa ero nocsne sgakyatmm Naccaxxmnpos.

OpfHa 13 NepBbIX >KEHLLMH-TEPPOPUCTOK HOBOTO BPEMEHW M COBPEMEHHOr0 MeXAyHapoAHOro
Teppopu3ma, OHa, BEPOATHO, BAOXHOBWMIA COTHU APYTUX pasbApeHHbIX XEHLUUH BO BCEM MUPE, KOTO-
pble BOCXULLINCH ee (DOTOorpagmsamuy B ra3etax 1 KypHanax BCeX CTPaH, Ha KOTOPbIX OHa BOOPYXXEeH-
Haa 1 04HOBPEMEHHO OYEHb YXEHCTBEHHAS.

[Opyraa Teppopuctka H®OTI1, no coobuieHnsam, XpuctuaHka us Vipaka, nuna wamnaHcKoe 13 Mu-
Hu-6apa camoneTa aBuanMHuiA AnoHum 20 nons 1973 roga, Korga B3opBasvMcs 60M6bI, NPUBA3aHHbIE
K ee Teny.

JKeHLMHbI TaKXe Urpasn CyLeCcTBEHHYIO PO/b B UT&IbAHCKUX TEPPOPUCTUYECKMX TPYNMUPOB-
Kax. Mo faHHbIM UTalIbSHCKOW monunuuu, u3 451 apecToBaHHbIX TeppopuUCcTOB 18 MPOLEHTOB Oblnn
YKEHLLUMHBI, U3 3TUX XEHLLMH MeHee 10 NpoLEHTOB Bbiny NpasbIMM.

BonbLuas 4acTb 3TUX XKEHLLMH [0 TOr0 MOMEHTa, KakK OHW OKa3aIncb BTAHYTLIMU B TEPPOPUCTUYE-
CKYIO [1eATeNIbHOCTb, Obln cTyaeHTKamn (35 npoueHToB), 20 NpoLEeHTOB npenogasany, 23 NPOLEHTOB
Ob1IN «6e/bIMU BOPOTHUUYKaMU». TakxKe npuMeyatesieH TOT (hakT, 4YTo 27 NPOLEHTOB UCCeL0BaHHbIX
YUYEHbIMM YXEHLLUH-TEPPOPUCTOK ObII CBA3aHbI POACTBEHHLIMU Y3aMu C ApYTUMU TEPPOPUCTAMMU.

Wccneposateny caenann BbIBOA, YTO A1 MHOTUX >KEHLLUMH, BXOAALLUMX B TEPPOPUCTUYECKME
rpynnbl, 3TOT LWar Oblf eCTECTBEHHLIM UMEHHO W3-3a UX POACTBEHHbIX CBA3EW WU U3 OTUYXAEHUS
roc/e Toro, Kak OHV OKa3a/Incb B OTPOMHbIX ropofax nocse AeTCTBa M FOHOCTU, NPOBEAEHHbIX B Ma-
NEeHbKNX CeNeHbAX.

XapaKTepuUCTUKM XXEHCKOT0 Teppopr3ma

MpakTMYyHOCTb. HemeuKve CneunanucTbl CYATAIOT, UYTO >KEHLUMHBLI-TEPPOPUCTKM [epMaHnm 13
«Ppakumn KpacHoil ApMuu» 1 Apyrux rpynn OTMYainucb OCOGEHHOW MPaKTUYHOCTHIO. BbiBLUME
TePPOPUCTbI OMNUCLIBA/IN CBOMX YKEHLLUMH-BOXAEN KaK «AOMUHUPYIOLMX HaL MY>XXUMHAMU dKEHLLVH,
yeid xapakTep Obla1 MOX0X Ha MYXCKOW». OHM paboTain B rpynnax Hag npakTuyecknmMu npobniemamm
TUNa NOYMHKN aBTOMOGWNEN, GYXranTepckoro yyeta M opraHusauum akumin. Hanpumep, Actpug
Mponn 6bina NPeBOCXOAHbIM MeXaHUKOM, MyapyH QHHCAUH 0TBeYasa 3a PrHAHChI rpynnbl, a Y ibpu-
Ka MaiiHxo(h opraHu130BblBasia MOMUMO MPOYEro U pasMeLleHne TePPOPUCTOB HA KOHCMMPATUBHBIX
KBapTupax.

M0 MHeHWIO CreunanncToB, Hanbonee BaXKHbIE KAYeCTBa, KOTOPbIE XKEHLLMHbI MPUBHOCU/IN B Tep-
POPUCTUYECKME TPYNMbI - 3TO NMPAKTUYHOCTb U MparmMaTusm.

«K coyeTaHMIO TakMX KauyecTB ropassfo 60/ee CK/IOHHbI XEeHLLUMHbI BOBHHOrO BPEMEHW, XIBYLLE
BO BPEMSs KPYMHbIX BOWH», - cUMTaeT JIoxTe. «TaKue XXeHCKMe KayecTBa OYeHb BaXKHbl A1 rPynmbl
TeppOPUCTOB, A4NA ee pasBUTUSA, 0COBEHHO AN rpynnbl, Nojo6HoN PA®, rae 6bi10 MHOIMO CMOpoB O
cTpaTtervm ux LencTeuii, fa faxe NPOCTO ObITOBbIX CNOPOB. XKEHLMHbI BCerfa B LeHTpe Takow rpyn-
Mbl, MOTOMY, YTO B ObITY OHW ropasfo 60/1ee NPaKTUYHbI».

ECTb 1 TakTMyecKas LeHHOCTb XEHLUUHbI B TEPPOPUCTMYECKON rpynne. HanageHue XeHLWUHbI-
TEPPOPUCTKM 0BbIYHO MEHEE OXMAAeMO, YeM HamafeHne My>KUrHbl. ECTb MHOXECTBO NMPUMEpPOB, 1n-
MOCTPUPYHOLLMX TaKTUYECKUI (haKTOP HEOXMAAHHOCTM, KOTOPbIA MOXET BbITb JOCTUMHYT dXEHLLMHA-
MU-TEPPOPUCTKAMMU.
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TeppopuncTka-KaMukaase «TUrpoB 0CBOOOXAeHU» Tamun Vinama 6bina cnocobHa oveHb 6/1M3K0
nofobpartbca K MHAMMCKOMY npembepy Pamxmsy I aHam (21 mas 1991 roga), Aepxa B pykax rupnsHiy
LIBETOB 1 Heca Ha Tene 60M6Y, KoTopas B3pbIBOM U Y6una npeMbepa 1 eLle 17 Yenosek.

HVKTO He nofo3pesan npuBnekaTesibHy0 Mucc Kum B rnepeHoce 60M6bl Ha 60pT camoneTta Ko-
peincknx asmannHuii Ne 858 n Jleitna Xaneq, ofetas B U3SLWHYHO OAeXAY M 06BA3aHHas rpaHaTamu,
Oblna cnocobHa NPONTK Yepe3 HECKObKO NOCTOB NPOBEPOK CNY>K6 6e30nmacHOCTK, He BO3BYXAast no-
[,03peHuns. XKeHLLVHbI-TEPPOPUCTKMN TAKXKE UCMONb30BA/IUCH [/151 TOT0, UTOObI 3aB/1eUb «LEMIN MY>KCKO-
ro nona» B NIOBYLLKMW.

Bepa. BHyTpeHHAA cunia. XXecToKoCTb. JIoXTe TakKe MonaraeT, YTO >KEeHLUHbI-TEPPOPUCTKM
Ob1In 60Nee CUMIbHLIMU BHYTPEHHE, 60/1ee npefaHHbIMU CBOEMY [eny 1 6oniee 6e3KanoCTHbIMU, YeM
MY>KU/HbI. VI B TO »Ke Bpems CMocO6HbIMM K CTpagaHuio. NoTOMY UYTO «OHW He Takue HepBHble, Kak
MY>XYMHbI, 1 OHX MOTYT ObITb U aKTVBHbI, U NaCCUBHbI OLHOBPEMEHHO.

naBa O4HOW M3 HeMELKMX aHTUTEPPOPUCTUYECKUX KOMaHZ CKasan dinvH MakgoHanbi, 4To
pasHMLa MeXxay My>XUnHamu 1 XXeHLwHamy PA®, apecToBaHHbIMUW Moc/e NajeHns BepanHCKoin cTe-
Hbl, 6bl/1a B TOM, YTO XXEHLLMHbI O6bl1 ropa3go 601ee YNopHbl Ha AONPOcax U He AaBasivi NOKasaHWi Ha
CBOWX TOBapULLEl, B OT/IMUME OT MY)XXUUH. A KOrJa XXeHLLMHbI BCE XKe aBasin NoKa3aHus, TO 3T0 ObI1o
BbI3BaHO WX BHYTPEHHWM YyBCTBOM BUWHbI, & HE >XeflaHWEM YMEHbLUWUTL CBOM THOPEMHbIA CpoK. Mo-
CMefiHAS MPUYMNHA ABUTana B OCHOBHOM MYXXYMHaAMMU.

C KoHUa 60-X, KOrfa >eHLMHbI CTa/IN 3aMEHATb B TeppOpUCTMYECKMX rpynnax IRA cBoux 3a-
K/IFOYEHHbIX B THOPbMY MY>KUUH, OHW CTa/lM UrpaTth BCe 6O0/bLUYIO PO/b B BOWHE MPOTUB GPUTAHCKMX
NONMNLLEACKMX OTPALOB UM O(ULMANBHBIX aHTUTEPPOPUCTUYECKMX CUN VpnaHamMW, paBHO Kak U B
Teppopu3me NpoTUB bputaHuw.

B pe3ynbTarte B KoHLe 60-X komaHAoBaHWe IRA COefMHUIO0 YKEHLUNH-TEPPOPUCTOK B OTAE/NbHbIE
YKEHCKMe TeppopucTuyeckne rpynnupoBkn IRA. ECTb HECKO/bKO MevasibHO 3HAMEHUTbIX UPIaHAoK-
TeppopucTok. 310, Hanpumep, 19-netHas MapuoH MNupc n ee cectpa (Npo3saHHble «CecTpamu CMmep-
TW»), KOTOPble Y4acTBOBa/IN BO MHOrMX KamnaHuax IRA. B Hauyane 70-x goyb 13 60ratoro npnaHz-
CKOro cemeiicta foktopa Poca [orfana noxuTuna BepToneT U UCNOMb30Ba/1a €ro 41 60MOEXKM
aHrIMACKNX NONULENCKUX Ka3apM.

B 1983 rogy AHHa Myp 6blsia MpUroBopeHa K NOXXU3HeHHOMY 3aK/HOUEHMIO 3a ee POJib BO B3pbiBe
naba B CeBepHoi MpnaHamun, BO BpeMs KOTOpPOro nornénu 17 yenosek. dnna O [puep n 23-neTHaAA
MapTtuHa AHAEPCOH, ObIBLLAA KOPO/ieBa KPacoTbl CBOEr0 ropoAa, bbiaivi MPUroBopeHb! K MOXXU3HEHHOMY
3aKno4eHuIo B 1986 rofy 3a Ux yyacTue B TepakTax B JlogoHe 1 16 MOPCKMX KypopTax AHIIUW.

LieneycTpeMneHHOCTb. XKEHLMHBI-TEPPOPUCTKN B CBOEI LIeNIeYCTPEMIEHHOCTN MOTYT 6bITb rO-
pa3go 6onee OnacHbIMK, YeM MYXUUHbI, U3-38 X CMIOCOOHOCTN COCPEAO0TOUUTLCA HA MPUYMHE U LENN.

JloxTe oTMeuaeT, 4to cnyyaii Cro3aHHbI ANbOPeXT NPOAEMOHCTPUPOBa 3Ty MOJMHYIO NpefaH-
HOCTb Teppopy, Ha KOTOPYH He MOBAUANN HW CeMbsi, HU BocnuTaHue. Cro3aHHa AnbbpexTt us PA®
Obls1a Jovepbro 6oraToro agsokara.

OHa y6una 6113Koro gpyra csoeii cembu, KOpreHa MoHTa, 04HOro 13 camblxX 60raTbiX Nogen 3a-
nagHoi I epmaHum, npeacepatens JpesaeH-6aHka, B ero cO6CTBEHHOM Aome. M0TOM OHa Npu3Hanach,
4TO /INYHO OT HEro OHa BWAENa BCH XXU3Hb TO/IbKO L06PO 1 /1H060Bb.

Ecnun 6b1 Anb6pexT 6bl1a My>KUMHOA, OHa nonpobtosasia 6bl y6eauTs CBOMX TOBaPULLENA, UTO He-
06X04MMO HaWTV [pyryro uenb A1 Tepakta PA®. JloxTe cUMTaeT, UTO ee Lefibio Oblo ABMXKEHME
Brnepes, 6e3 KonebaHWia.

Mpasga, No Apyrum faHHbIM, Ha Co3aHHY AnbOpexT 0Ka3blBasloCh CU/bHEliLLEe AaBneHune co CTOo-
POHbI ee ToBapuLLeil. OHM BblGpasIv XXEPTBOM MMEHHO ero, 4To6bl Cro3aHHa BOCMO/b30Ba/laCb CBOMM
3HaKOMCTBOM C 6yayLeid )XepTBOiA. Mpasaa, OHW NNaHMPOBa/IN He yomBaTb 6aHKMPa, & NOXUTUTDL ero.

MoTuMBaUMS >KEHLLMH-TEPPOPUCTOK. [oYeMy >KEeHLLUMHbI CTaHOBATCS TEPPOPUCTKamu? HekoTo-
pble CneLuanucTbl MonaratT, YTO XKEHLLMHbI, M0 CBOeW npupose 6onee naeaMcTUYHbIe, YeM MyXUn-
Hbl, COBEPLLAKT TEPPOPUCTMYECKME aKTbl B OTBET Ha OTKAa3 BfIACTW BbIMOMHUTL UX TpeboBaHMs 006
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YNYYLLIEHWUMN XXU3HN KaKUM-TO KaTeropmnsm niofei. XXeHLHbI MPUXOLAT B TEPPOPU3M COBCEM MO ApY-
rMM MpUYNHAM, YEM MYXUNHBI.

B oTnume oT My>KUMH, KOTOPbIX MPUBMEKAKOT BACTb N CUNMA, XKEHLWHbI CTAHOBATCA TEPPOPUCT-
Kamu, 6yayun npuvBnedeHbl 06eLLaHNAMUN NTydLlelid XU3HU ONA UX LeTei, U3-3a XKenaHus yayulinTb
XXW3Hb HapoAa, Yero He AenatoT BacTu.

C [pyroi CTOPOHbI, XEHLUMHbI NMO34HEee HAUYMHAKOT UMETb [1e/10 C OPY>KMeM. A 3HaUUT, Y/IEHCTBO B
TEPPOPUCTUYECKON Tpynne A48 XEHWMUH - 60/1ee akTUBHOE 3aHATUE, YeM A5 MYXUMH, MOTOMY 4YTO
cnabblil Non yunTcs.

ToBapuLLECKNe OTHOLLEHWS - ApYrol (hakTop MOTMUBALMMN B NPUCOEAUHEHUN XKEHLLMHBI K Teppo-
PUCTUYECKOW rpynne. HeKoTopble HeMeLKue cneLuanucTbl cuntanm, 4to CrozaHHa POHKOHU U Y Nb-
puka MaiiHxot 66111 LOCTaTOYHO OAUHOKMMW BHYTPEHHE W1 XXaXKJaun IF06BM 1 TOBapULLECTBA, IMO-
LIMOHANbHOW NOAAEPXKKN OT CBOMX ApYy3ei B TEPPOPUCTUYECKMX rpyrnax.

®PeMUHM3M TakxkKe OblT NLEONOrEeRN A1 MHOTUX YKEHLLMH, NpULLEeWINX B TeppopusM. MHorve 13
TaKNX XEHLLUMH CTanu TEPPOPUCTKaMu, Nonas B 60/bLUNE TOPOAA U3 MauleHbKMX COOOLLECTB, B KOTO-
PbIX NpaBa eHLLNH noaBnaTcsa. M 3To He TONbKO CTpaHbl bamkHero Boctoka, AnoHua nnu fla-
TUHCKas Amepuka, VicnaHug, Utanusa n Wpnangua, gaxe 'epmaHuns 6bina 4aCTUUYHO penpeccuBHa A/is
YXEHLUWH B TOT MOMEHT, Kora Tam nossunacb PA®.

MeTogbl NPOTMBOAENCTBIS TEPPOPUCTAM-CMEPTHIKAM

OfHVM 13 rNaBHbIX OPYXXUiA B 60pbbe ¢ Teppopn3MoM sBnseTcs MHpopmaunsa. C TOUKM 3peHUs
6e30nacHOCTM MHA(OpPMaLUK - 3TO Mepa YCTPaHeHUs HeonpeaeneHHOCTU 06 OKpYXKatoLLeM Mupe, sB-
NeHUsAX, npoLeccax, CUCTeMax u T. .

®opmMbl M METOAbI NOMYYeHUs UH(OPMaLMK B paboTe crieLcny>6, obecneumsaroLLmx rocyiapcr-
BEHHYH0 6e30MacHOCTb, He MOTYT ObITb NpejaHbl orfacke. Ho He06X0AMMO MOHUMATb, YTO MOJYYeH-
Hble CBEIeHNS ABNAIOTCA KOH(UAEHLMANbHBIMUA 1 ABNAKOTCSA roCYapCTBEHHOMN TaHOM.

MoaToMy Ha 06beKTax TpaHcnopTa LO/MKHbl ObITb CO3AaHbl HEOOXO4UMbIE OpraHu3aLvoHHO-
TEXHWUYECKME YCOBMA /1 paboThl.

B nepByto ouyepesb 3TO KacaeTcs aTTeCTOBAHHOIO M [JOMYLLUEHHOro K paboTam rnepcoHana u op-
raHM3aumn 3amiLeHHbIX NOKabHbIX CETel, BK/IOUAtOLLMX aTTeCTOBaHHbIe KOMMbIOTEPbI U nepude-
PUiiHblE YCTPOCTBA.

Bo-BTOpPbIX, HEOOXOAMMO YUMTbIBATL, YTO B peansx COBPeMeHHOW Poccum un ele psga 3apy-
OeXHbIX CTpaH Hapsay € rocyfapCTBEHHbIMU CTPYKTypamy 6e30nacHOCTM OXpaHy 06bEKTOB OCYLLie-
CTB/AKOT YaCTHble OXpPaHHbIe NPeAnpPUATUSA, CNy>X6bl TPAHCMOPTHOW 6€30MacHOCTH, Hanpumep, aBua-
LIMOHHON. EcTecTBeHHO, 6e3 TeCHOro B3aVIMOAENCTBUA C HUMMW NOCTPOEHUE 3PEKTUBHOW CUCTEMbI
6e30MacHOCTN He BO3MOXKHO.

MeTozbl NPOrHo3MpoBaHns

Oco60ro BHMMaHWA 3aCy>KMBAKOT METOAb! NPOrHO3MPOBaHKA (ONEepPeXXaroLLEro OTPaXXeHus), no-
3BOMIAOLLME NOMYyYaThb YNPeXaatoLLyo UH(opMaLmMIo 0 TepakTe 3a40/ro o ero peanunsauuu. Mo nu-
TepaTypHbIM AaHHbIM M3BECTHO, YTO WUCMO/b3YHTCA pas/InyHble NOAXOAbl, BM/IOThL [0 acTposiornye-
CKMX pacyeToB Y NpeACKa3aHWin «CepTUHNLMPOBAHHbBIX» 3KCTPAceHCoB. B KayecTBe npumepa Jocra-
TOYHO YNOMSAHYTb YHUKaIbHble pe3ynbTaThbl, nofyyeHHble Bonbgom MeccuHrom, ¥Ypu Mennepom, a
TaKkKe [eATeNbHOCTb rpynnbl reHepan-neiteHaHta ®CO B.Poro3vHa u Apyrux uccrefosaTenen.
AHanM3 [OCTYNHOW MHMOPMaLMM 0 METOAMKAX MPOrHO3MPOBaHNSA B LIE/IOM MOKa3blBaeT, YTo Te Un
MHbIe (PparMeHTapHble NMPU3HaKN rOTOBALLErocs NPEecTynieHUs NpPUCYTCTBYHOT B MH(POPMALVOHHOM
MPOCTPaHCTBe, X He0OXOAMMO BbISBUTL (MAEHTU(MULMPOBATL) U MPaBUIbHO UHTEPMPETUPOBATb, Bbl-
CTPOVB Te UNWN UHbIE NMPUUYUHHO-C/IEACTBEHHbIE LIENOYKM Pa3BUTUA COObITUNA.
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MeTofbl 3KCNEPTHbIX OLIEHOK

OCHOBHas 1aes NPOrHO3MPOBaHMS Ha OCHOBE 3KCMEPTHbIX OLEHOK 3aK/YaeTCsi B MOCTPOEHUM
pauyoHa/IbHON NPOLEAYPblI MHTYUTUBHO-NIOMMYECKOTO MbILLEHUS YenloBEKA B COYETAHMM C KOIMYECT-
BEHHbIMN METOAAMM OLIEHKMN 1 06PabOTKM MONYYaeMbIX Pe3y/bTaToB.

CyLLHOCTb METOAO0B 3KCMEPTHbIX OLEHOK 3aK/M04aeTcst B TOM, YTO B OCHOBY MPOrHO3a 3aKnafpl-
BaeTCA MHEHVe KBa/IM(PMLMPOBAHHOTO CMELMaINCTA MU KONNEKTUBA CMELMaIMCTOB, OCHOBaHHOE Ha
NPOeCcCMOHaNbHOM, HayYHOM W NPAKTUYECKOM OMbITe. PasnnyatoT MHAMBMAYaANIbHbIE U KONEKTHB-
Hble 3KCMEPTHbIE OLIEHKM.

MpUMepoM yaa4HOro MCnosb30BaHUS METOAA KCMEPTHBLIX OLEHOK SIBASETCA, Hanpumep, rpajuk
BEPOSITHOCTY NPOSIB/IEHUS TePaKTa OT BPEMEHM rofa AN AaHHOT0 KOHKPETHOIO PervoHa.

JKcnpecc-AMarHocTMka € UCMNoMb30BaHUMEM  COLMANIbHO-MCUMXO0N0MTMYECKOro MnopTpeTa  Yyua-
CTHUKa TepakTa

[Mprem BbIABNEHUSA HeafeKBaTHLIX W MOA03PUTENIbHBIX MACCaXKMPOB YXKE JaBHO C YCMEXOM UC-
Mofib3yt0T MHOrMe Cy>K6bl 6e30MacHOCTK, HanpumMep, n3pannbeckas asmakomnaHua El-Al, Tak Kak
W3pannb CTONKHYNCA C HaCToALLel anuaeMuelt NpyMeHeHNs Ha 06beKTaxX TpaHCMopTa CMePTHUKOB.

CreumanvcT-ncunxonor, 3aBsasblBatoLLmii b6ecefly ¢ naccaxxnupamy y CTONKM perucrpaLmm, ¢ NoMoLLbHO
pa3/IMYHbIX BOMPOCOB, CNOCOBEH He TOMIbKO ObICTPO BbIACHUTL UCTUHHOCTL COOBLLLAEMbIX EMY CBELEHWNA,
HO 1 OLEHUTb PeakLMio 1 B3BOJTHOBAHHOCTb Ye/I0BEKa - M0 XKeCTaM, B3rNa4y U AaXKe MHTOHaL MK,

CneumanbHble NPrGoPHO-annapaTHble KOMMIEKCh! A1 MAEHTUMNKALMM TeppopucTa

Ha cerogHsWHW [eHb HET HWM OAHOro npubopa, KOTOPbIN 6e3 MOAK/IYEHUS K Yel0BEKY Ha
YPOBHe ero 13nonornyecknux CUrHaI0B MOXeT rpaMOTHO paboTaTb. 3HaHME MCUXOMOrMYeCKNX 0co-
OeHHOCTeN COBPEMEHHOI 0 TepPOPMCTa NO3BOAET NOCTPOUTL COOTBETCTBYHOLLLYO MOZESb €ro nosese-
HUSA. 3TO 1 BHELLHWIA 06/IMK, N MaHepa [AepXaTbCs, U peyb, a TaKXKe BCe MOBEAEHUYECKME peakLmm, Ko-
TOpble MOTYT ObITb OTHECEHbI K pa3pady HeafeKBaTHOCTU CUTYyal MK, NOBbILEHHOW HACTOPOXXEHHOCTH,
He06OCHOBaHHON HEPBO3HOCTM M HaNPSHKEHHOCTU, NPU3HaKaM /HKMBOro noseaeHus. MNepeuncneHHoe
ABNAETCA He NPSMbIM YKa3aHMeM Ha NPUYacTHOCTb SIMYHOCTU K TEPPOPUCTUYECKON AEATENbHOCTM, HO
O[HO3HAYHO ABMIAETCA NOAO3PUTENbHBIMU NMPU3HaKaMK, Ha KOTOpble CiefyeT obpaliate 0co60e BHU-
MaHue paboTHMKaM COOTBETCTBYHOLLMX CyXO.

OO606LLEHHBIV aIrOPUTM 3KCNPeCcC-AMarHOCTUKM YenoBeKa

UenoBek npeacTaBnseT co60 MHOIOYPOBHEBYHO aflanTUPYHOLLYIOCSH K BHELLUHUM YC0BUSAM, MPO-
rpaMMupyemyto, UCMO/b3YHOLLYI0 FTEeHETUYECKUI OMbIT NMPeALIECTBYOLLMX NOKONEHWUIA cuctemy. IMo-
3TOMY AMarHOCTVKa TakoW CUCTEMbl B KOHKPETHbIN (AUCKPETHbINA) MOMEHT BpEMEHU AB/ISETCA UCKYC-
CTBOM. 10 BO3MOXHOCTU HEO6XOAMMO WCMO/b30BaTh Kak MOXHO 60/iblle MCXOLHOW MH(opMaumu,
MOLBEPrHYTb ee CTPYKTYypuU3aLmn, aHain3y v BbIIBUTb COBOKYMHOCTb MPU3HAKOB, KOTOPbIE AB/AKOTCS
NoLO3PUTENBHBIMM.

Habnogarens nosToMy [0/MKEH MO AOCTYNHbIM 3alUMLLEHHBIM KaHasam CBA3M 06ecneynBaTbCs
AOMNONHUTENbHO OMEePaTUBHOW U OPUEHTUPYIOLLEN NHOpMaLME.

Mpr3HaKy NO3BONAT 0OLEKTUBM3MPOBATL U YTOUHUTL OMNpefefieHHble CBEeLEeHUA U MOCTPOUTb
CBOE0OPa3HYH «MO3aUUHYIO KapTUHY» - COLMANIbHO-NCUXONIOrMYECKUIA MOPTPET KOHKPETHOrO Yeso-
Beka (ChopMupoBaTb 06BLEKTUBHBIV AMarHo3).

Paf 06beKTMBHBIX NoKasaTtesieil (PUKCUPYeTCs C MOMOLLLIO CreLuuaibHON annapaTtypbl, BXOAALLEN
B KOMIM/IEKT MOJIOXEHHOCTU MyHKTa JOCMOTpa. F4pOM 3TOM annapaTypbl ABNSAETCA HEWHBa3WBHbIA
AVUCTaHLUMOHHBIV KOMMbIOTEPHBIV NMOAUTpad, OCHALLEHHbIA CUCTEMOI CEHCOPOB.
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Kpome 3Toro, yumtbiBatoTCA Take MOMEHTbI 3KCMPEeCC-ANarHoCTUKN, Kak PU3NOrHOMUKA, X1po-
norunsa, NpUAoANarHoCT1Ka.

VccnepoBaHve [OKYMEHTOB, YAOCTOBEPSIOLIMX JIMYHOCTb, GUNETOB, TPAHCMOPTHLIX KapT, BuU3
OCYLLIECTB/ISIETCA C UCNO/b30BaHNEM CMeLMaIbHON KPUMUHAIMCTUYECKON TEXHUKK. B cnyyae Heobxo-
ANMOCTUM MPU3HAKM NOTEHLNa/IbHOr0 OMacHOro naccaxupa 3aHocATCA B Cneunanvu3npoBaHHble 3aLm-
LLeHHble 6a3bl faHHbIX. [pn 3TOM B pafe Cnyyaes MOAKIHOYAKOTCA npeacTasutenn cybbektos OP/.
3NeMeHTbl NpeaCcTaBNeHHOro anropuTMa npumeHanucs cotpygHukammn AriC v YBAT MB/ P® Bo
Bpems 00bABNEHNS Ha (heflepa/lbHOM YPOBHE «KpPacHOW» TepPOPUCTUHECKON Yrpo3bl B heBpase 2008 T.
3T0 NM03BO/INNO BbIABUTL 45 HapyLUMTeNein NacnopTHO-BU30BOro peXxkumMa 1 3atepxats 6onee 30 npe-
CTYMHWKOB, HaXOAMBLUMXCA B (hefjepaibHOM PO3bICKe.

Vicnonb3oBaHWe TeXHUYECKNX CPeACcTB

[nsa novicka 1 06HapyXXeHWs onacHbIX MPeLMeToB, C MOMOLLbIO KOTOPbIX MOXKHO COBEPLUUTbL Tak
Ha3blBaeMbli aKT HE3aKOHHOro BMeLLAaTe/IbCTBa, CYLLECTBYeT 60/bLUOe KOMMYECTBO CreLasibHbIX
TEXHNYECKNX CPefCTB:

1) MeTaNI0feTEKTOPbI (CTaLMOHaPHbIE U PYYHbIe);

2) peHTreHorpagmyeckoe 060pynoBaHune (MHTPOCKOMbI);

3) aHanusaTopsbl cnefos BB n napos BB;

4) 3Kcnpecc-TecTbl Ans 06HapYXeHns 1 naeHTUuKaumm cneos BB;

5) [OCMOTPOBOE 060pYyAoBaHMeE (3epKana, 3HLOCKONMbI);

6) 6710KMpaTOpbl PaAMOB3PbIBATENEN;

7) nokanusaTopsl BY;

8) 06HapyXuTeNM YacoBbIX MEXaHW3MOB;

9) HeNMHEeNHbIE NOKATOPbI.

Bce nepeuncneHHoe akTMBHO MCMNOMb3YeTCs ANA MOUCKa N BbisBeHUA CBY v apyrnx onacHbIX
npesMeToB.

B CBA3M C M3N0XEHHBIM MOXHO CfieNnaTb BbIBOA, YTO A4/ 3(h(heKTUBHON 60pbObI fO/MKHBI ObITh
MPUHATBLI CNesyroLme Mepbl:

1) cucTemaTM3MpoBaHbl CBEAEHUS 0060 BCeX aKTax He3aKOHHOro BMeLlaTefibCTBa Ha OOBLEKTHI
TpaHcrnopTa, B TOM YWC/e U C UCMO/Ib30BaHMEM TepPOPUCTOB-CMEPTHUKOB. OCO6eHHO HeobXoAMMO
nccnegosatb NPo6eMbl U 0COGEHHOCTY XEHCKOT0 CyULMAANLHOIO TEPPOPM3Ma, a TaKXKe ero «CBepx-
3 PeKTUBHOCTLY;

2) Heob6X04MMO YCUNTb MH(OPMaLMOHHO-aHA/IMTUYECKOe 06ecneyeHme CUCTEMbI TPAHCMOPTHOM
6e30MacHOCTH, B TOM YKC/e CO CTOPOHBI YMOSIHOMOYEHHbIX OPraHoB - NMOArOTOBKY KBA/IM(ULMPOBaH-
HbIX KaflpoB, TEXHNYECKOE 06ecreyeHme rno nocregHeMy C/OBY TEXHUKMU;

3) NUHTEerpupoBaTb B CUCTeMY GE30MacHOCTM NEepPCreKTUBHbIE NHHOBALUW Y TEXHO/OIMK, CBA3aH-
Hble ¢ 6e30MacHOCTLIO (60 ABOMHOIO Ha3HaYeHUs).

YunTbiBas ONMCaHHOE BbILLE, MOXHO Monaratb, YTO NPOTUBOLEWCTBME TEPPOPU3MY U, B HACTHO-
CTK, TeppoprCTaM-CMEPTHMNKaM BbIAAET HA KAYeCTBEHHO HOBbIN YPOBEHb.
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SYSTEM ZERO TOLERANCE TO TERRORISTS-SUICIDE-BOMBERS
AT ALL TRANSPORT AREAS

Peresada S.V.

This article deals with some problems of integrated zero tolerance to possible acts of terrorists-suicide-bombers on or-
ganizational and technical level.

Key words: terrorism, terrorist-suicide-bomber, womens suicidal terrorism.
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O NOoAroToBKE B BY3AX CINELINATINCTOB
MO TEXHOMEHHOW N 3KOJTOMYECKOW BEE30MACHOCTW

B.B. XXUIMHCKWI, B.3. LLECTAKOB

B craThbe paccmaTpuBalOTCS NPOGMEMbI, CBSi3aHHblE C MOATOTOBKOM B By3aX CMELMaIMCTOB MO  TEeXHOreHHO-
3Konormyeckoin 6esonacHocT (T3B), M NOAYEPKMBAETCS €€ 3HAUYMMOCTb B 0b6ecrneyeHMM 6e30MacHOCTM M60ro npeanpu-
ATWS, rNo6anbHON 6e30NacHOCTY YeN0BEYECTBA M BAIMSAIHUM HA YCTONUYMBOCTbL Pa3BMTMS MMPOBOFO COOOLLIECTBA B LIENIOM.

KnwoueBble €/10Ba: TEXHOMOrMYeckas U 3Konormyeckas 6e30macHOCTb, 6e30macHOCTb 060pyAOBaHMS, MPOrpammbl
006yueHus.

MpoTuBOpEUMSs, M3 KOTOPbIX "COTKaHa" Halla UMBUAM3aLUMs, NoXanyi, HN B YEM He BbISBNISHOTCA
TaK pe3Ko, Kak B fiefie 06ecrneyeHns TEXHOreHHO-3K00rM4eckor 6e30nacHOCTM, YTO NPOSB/SETCS:

- C OfIHOV CTOPOHbI, B MOCTOSAHHOM COBEpPLLEHCTBOBaHUN METOAOB 1 CPEACTB NMOHUMAHNSA W OLEeH-
K1 YPOBHSA 3TUX YIpos3;

- W C APYrOi, K COXaNEeHMIO, B TOM, YTO C/IMLLIKOM BO MHOMMX rOCyfapcTBax, OpraHu3aumnax ny Ha-
CeNeHunst B LLeNIOM He XBaTaeT 3HaHWi, XXenaHus, BOIN WU CPeACTB AN UX YCTPAHEHWS UIN CHUKEHWS.

1. TexHOreHHO-3Ko10rnyeckas 6esonacHoCcTs (T3B)

Llenb TOB - rapaHT1poBaTb YCTOMYMBOCTb Pa3BUTUA U (DYHKLMOHUPOBaHWSA, KOTopas npeacTas-
NseT co60i CNOCOOHOCTL Ccpefbl 06UTAHNA COXPaHATb M 0becrneymBaTb CBOWCTBA, CNOCOOCTBYHOLLME
npoueccam XX13HeaeaTeNbHOCT ()KU3HEHHON aKTUBHOCTN) HaCeNeHNs.

Bce valye aBapum NPUHMMAKOT KaTaCTPOUUECKMIA XapaKTep C TsHKeNnbIMU nocneacTauamm. Mx
aHa/I13 MoKasbIBaeT, YTO, HE3aBMCKMMO OT MPON3BOACTBA, B MOAABNAOLLEM 6OMbLUMHCTBE Cy4YaeB OHU
NMEIOT OfIMHAKOBbIE (ha3bl Pa3BUTUS:

a) KaXaoi aBapuu npefLlecTByeT BO3HUKHOBEHUE UM HaKOMeHNe AeteKToB B 060pyA0BaHMM,
KOTOopble caMun Mo cebe He NPeACTaBAAKOT Yrpo3bl, U 3Ta (Pasa OYeHb BaXKHA, TaK Kak Ha 3TON cTaguu
eLé BO3MOXHO MpeaoTBpaLLeHme aBapuu;

6) Ha BTOpOW (hase NPOMCXOAMT Kakoe-Mbo MHULMMPYIOLee CobbITVE; KakK MpaBuio, UMEHHO
3[1eCb y OMepaTopoB He OblBaeT BPEMEHW, CPeACTB, UHOMAa 3HAHWIA U NPOCTO BOMIN A/1st APQEKTMB-
HbIX JeNCTBMIA, NOC/e Yero aBapusi CTaHOBUTCS HEM3OEXKHOIA.

MpuvynHamMm aBapuin 06bIYHO CTAHOBSATCA HEOCTAaTOYHOCTb 3HAHWIA, XaNaTHOCTb, HAMEPEHHOCTb U
T. M., U KaK pe3ynbTaTt: NpoCcyeTbl NPU NPOEKTUPOBaHNM; HEKAYECTBEHHOE CTPOUTENLCTBO UM OTCTYN-
NeHne OT NPOEKTa; HENPOLYMaHHOe pa3MeLLeHNe NPOM3BOACTBA; HapyLLeHMe TpeboBaHMIA TEXHONOT -
4ecKoro npouecca.

CpeacTBa 414 peLleHns aTnx Npobsiem ecTb, ANS Yero co34at0TCsA HOBbIE TEXHONOMMM U MaTepua-
Nbl, 3KOMOTUYECKN YUCTble BMAbI TOMMBA, HOBbIE UCTOYHWMKM 3HEPTUKU, CHWKAIOLWME 3arps3HeHue
OKpY>atoLLel cpefbl; peasn3ytoTcsi caMmble MPOABUHYTbIE METOAbl U CPeACTBA MOHUTOPUHIA, a no-
3TOMY BCEMY 3TOMY HYXXHO YUYMTb 1 B MEPBYIO OYepefb BOCMMUTbLIBATL CMELMAIMCTOB, YTO BO3MOXHO
TO/MbKO B CneumanbHbIX Y4eBbHbIX 3aBeleHNAX Npy NOATrOTOBKe 6yAyLmnX CneumuaincTos.

2. MupoBoOi NoAXo4 K TeXHOreHHO-3KO/IOMMYeCcKon 6e30nacHOCTM - 3TO 06ecrneyeHue yCToi-
YMBOrO Pa3BUTMS

KoHuenums ycTonunmBoro passutus MMpPOBOro coobLyecTBa Oblia ChopmynmpoBaHa Ha KOHMe-
peHumn OOH B Pro-ge->KaHelipo B 1992 roay.
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Mo cyTv 3710 NporpamMmMa rnobasibHOro NapTHEPCTBA roCcyapcTB A8 OCYLLECTB/IEHUS CTabWIbHO-
ro CouManbHOro, 3KOHOMUYECKOr0 M 3KOMIOTMYECKOr0 pa3BUTKA 06LLeCTBa.

C Tex nop NpoLUIo HEMasIo BPEMEHW U MPUHATO HEMAIO XOPOLLMX LOKYMEHTOB, HO CKa3aTb, YTO
NPoOu30LLIEN paSyKa/ibHbIA NepesioM B yMax Ntofen BPAL N1 KTO-TO PeLunTCs.

MocnefHwe npuMepsbI:

* (haKT HEBO3MOXHOCTU LOrOBOPUTLCA MO r106aibHbIM npobnemam (KoHhepeHLms no KaMMaTy
-2010r.);

* B3pbIB He(pTeL0ObIBAIOLLEN BbILLIKM B MEKCMKAHCKOM 3a/1MBE C TSXENENLLNMIN NOCNeACTBUAMY;

* B3pblB Ha KemepoBckoli (Pacnafckoi) waxTte v gpyrue cnyyau.

IMprynHbI yKasaHbl Ha puc. 1.

CucteMy TeXHOreHHO-3KO/I0rMYecKoin 6e30MacHOCTU MOXKHO MNPeACTaBUTb COCTOSILLEN W3 ABYX
nogcuctem: MOHUTOPUHTA N Y TpaBieHus.

MoOHUTOpPUHT

CucteMa MOHUTOPUHIA TEXHOr€HHO-3KOMIOMMYECKOr0 COCTOSIHWA Cpefbl He BK/IOYaeT [edTeflb-
HOCTb MO YNPaB/IEeHUIO UCTOYHMKaMU pucKa. MOHWUTOPUHI MO3BONSAET CO3L4aTb MH(OPMAaLMOHHYHO
6a3y, He06X0AMMYHO AN BbINOMHEHNS 3a4a4 YNpaBieHUs.

MeTozb! 1 cpefcTBa MOHUTOPUHIA COBEPLLUEHCTBYHOTCS KOMOCA/IbHBIMU TEMMAMU.

OrpoMHble BO3MOXHOCTW A/ 9TUX Liefieid CerofHs npefocTaBnsatoT KOCMUYECKME TEXHOMOTMUM.
OT ypOoBHS pa3BUTUA MOHUTOPUHIA, K COXaNeHUt0, [afeKo OTCTaeT yrnpaBneHne GakropaMmm TeXHO-
reHHO-3KO0/I0rMYeCcKoro p1cka.

Uto e Torga noHMMaThb Moj, 3TUM yrpas/eHnem. ECTb Takme 06pa3oBate/ibHble CreuuanibHOCTK,
Ha BbIXOA€e KOTOPbIX O6LLECTBO MOMy4YaeT ynpasneHueB. B Apyrmx creumanbHOCTAX MOXHO HaWTu
Habop AMCLMNAMH TUNa: yrpaseHve NpesnpusT1em, yrpaseHe nepcoHaioM, yrnpas/eHne KaqecT-
BOM M MHOI0, MHOIO ipYr X YrpaB/ieHYeCKMUX HI0AHCOB. K COXaneHnto, OHW peLLatoT TO/IbKO YaCTHble
3ailauu, faxe He akLeHTUPYS BHUMaHWE Ha TEXHOreHHO-3KO0M0rMYecKoin 6e3onacHocTu. Kak npasuio,
3TO ynpas/ieHWe nokasatenamu (3aTparbl, CE6eCTOMMOCTb U T.4.), ONPeSeNstoLLMN 3IKOHOMUYECKYHO
3(EKTUBHOCTb MPEANPUATUS, OTPACAN, CTPaHbl U T.4. PaKTOpbl TEXHOreHHO-3KO0M0MMYeCKOro prucka
TaKXKe BNUAKOT HA SKOHOMUYECKYIO 3((EKTUBHOCTb, HO TO/IbKO OMOCPeLOBaHHO Yepe3 NMKBUAALMIO
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MOCNeACTBUIA HEGNAronpPUATHBLIX COBbITWIA, OfHAKO OHW MOTYT 1 HE HAaCTyMuUTb, - U 3TOT BOMPOC Mpo-
BOLMPYET HeAa/IbHOBUAHBIV OTBET: ,, Tak 3a4eM TPaTUTLCA Ha UX NpeaynpeXxaeHne?”

MOHUTOPUHT
NCTOYHUNKOB MICTOYHNKN BO3OECTBUS
BO3AeNCTBUSA
MOHUTOPWHT dakTopbl BO34ENCTBUSA
(haKTOpOB
BO3eNCTBUA dusmdeckne bronornyeckme Xmmmyeckume
MOHNTOPUHF MpupoaHble cpeqbl
COCTOSAHUA
orocepbl ATMmocepa OkeaH MoBepxHocTb BuoTta
CyLLN C peKammu
1 v osepamn | | |
"eohn3nyecKnii MOHUTOPUHT BUOOrNYecKunia
MOHUTOPWUHT

Puc. 2. Knaccugukaums 3KonormyecKoro MOHUTOpMHra

CneunuryHocTb 06bekTa ¥ npegMeTa TIB BbipakeHa B: 60/bLIOW MPOLO/HKUTENIBHOCTA YKU3-
HEHHOTO LMKNa; B MHOroobpasumn (aktopos; B HEOOXOLMMOCTU BbISIB/IEHWUS UCTOYHUKOB M NOTEHLY-
/IbHbIX XXEPTB Pa3NyHbIX Yrpo3. OHa yKasblBaeT Ha HEeMnpurofHoCcTb 419 eé obecrneyveHns Kakux-
N60 0LHOPA30BbIX MEPONPUATUIA NN MACCOBbIX KOMMaHWNA.

3. Y4ebHbIii npeaMeT «be30nacHOCTb XXU3HEAEeATEIbHOCTUY

K HacTofilLleMy BpemMeHn MOXHO YTBepXAaTb, YTO CPOPMMPOBA/IOCL HAy4HOE HanpasfieHue -
6e30MacHOCTb Xu3HefesaTenbHocTn (BXXM), npeacrasnstowiee Co60M MeXANCUMNANHAPHBIA KOM-
NAeKC 3HaHWIM, OCHOBbLIBAIOLLMIACA HA Hay4HOM KOHLENLMM 6€30NacHOro B3aMMOAENCTBUSA YenoBeKa ¢
NPUPOAOIA 1 06LLECTBOM.

MOXHO cumTaTb, YTO 6E30MaCHOCTb - 3TO CUCTEMA 3HAHWIA, BK/IKOYAKOLLas cBefeHNs 06 onacHo-
CTAX NPUPOLHOro, NPOV3BOACTBEHHOI0, COLMaIbHOMO XapakTepa, yrpoXaroLwmx YenoBeky, UX BbisB-
NeHWe U KOHTPO/b, OLLEHKA CTeMeHu OrnacHOCTU, MPOrHo3npoBaHue 1 ap.

Be30nacHOCTb XU3HeeATeIbHOCTY BKIKOYAET B Ce65 CPefCcTBa, MYTW N METOLbI ee [OCTVXEHWS, B
peasibHOM e CEKTOpe 3TO COCTaBHasA YacCTb 0OLLEro yrnpasieHns npesnpusaTrem, CnocobCTeyoLas, B
TOM YMC/IE, 1 MOBbILLEHNIO 3PPEKTUBHOCTY €ro (hYHKLNOHNPOBAHNSA, YTO 3aKPEN/IeHo 3aKOHOAaTe b-
HO B MexayHapoaHom ctaHzapTe OHBAB 18000.

YuebHblli npegmeT BXX[, HauMHalICH C WM3y4yeHMs CTyAeHTaMW BOMPOCOB MPOU3BOLCTBEHHOWA
6e3onacHOCTM (OxpaHa Tpyga, rpaxzaHckas o6opoHa). Mpu 3TOM BK/IKOYeHME 3TUX AUCLMNIVH B
yuyebHbIe MaHbl XXECTKO KOHTPO/SIMPOBA/IOCh FOCYAAapPCTBEHHBIMU MHCTUTYLMAMK,. K 80-m rogam mx
npenofasaHvie JOCTUMIO AOCTATOYHO BbICOKOrO YPOBHA C 06ecrneyveHneM METOAMYECKOro U MaTepu-
a/TbHOTr0 OCHALLIEHUA MPaKTUYECKN BO BCEX Y4ebHbIX 3aBefeHusaX. bonee Toro marepuan gucLunInH
CTaJl HEOTHEM/IEMOW YaCTbHO NPOrPamMmM MPaKTUK U BbIMYCKHbIX aTTeCTalLMOHHbIX paboT. K 90-M rogam
BCE AMCLMNINHBI OblN 06beAMHEHbI B enHbIA npegmeT - BXX/. Ecnm paccmatpusath BXX/, ¢ nosu-
LM CErofHsALLIHero AHA, TO HaZo MMeTb B BUAY, YTO 3Ta AUCUMNIMHA [aeT 3HaHUSA, (opMUpyLoLLme
0CO6bIV CKMaf, MbILWIeHNs ByayLnX CreLmanncToB, HarnpaB/eHHbIA Ha NPeoLoneHne NoTpebuTe b-
CKOro OTHOLLIEHWS B BOMPOCax OPraHv3aLmmn 1 OCyLLECTB/IEHUN CBOEN feAaTeNlbHOCTU. OHa JaeT MoHU-
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MaHue Heo6X0AMMOCTU NPOCYUTLIBAHNA BO3MOXHbLIX TEXHOr€HHO-3KOM0MMYEeCKMX MOCNeACTBUIA 3TOW
[eATeNbHOCTY ANs 06LLecTBa, CPeAn He TONbKO HbIHE XUBYLLMX, HO U BYAYLLNX NOKONEHWIA.

C nepexofoM Ha MHOrOYpPOBHEBYHO MOArOTOBKY, Pa3fiefieHne akageMUyeckoro u npodeccuno-
Ha/IbHOro 06pa3oBaHusl, NOSAB/EHNEM YaCTHbIX Y4eOHbIX 3aBefeHUiA cCuTyauns ¢ NpenojaBaHnem aTux
OVUCUMNIVH BbILWA U3-M0J KOHTPO/ISA TOCYAapPCTBEHHbIX UHCTUTYLMIA, HECMOTPS Ha TO, YTO OCTpOTa
BOMPOCOB TO/bKO BO3poc/ia. OCOGEHHO HefomnyCcTUM CerofHA Takoi noaxod B NpPogeCcCUOHabHbIX
nporpammax, rae Borpocbl NPOM3BOACTBEHHO-3KO/IOrMYeCKO 6e30MacHOCTM LO/MKHbI 06ecrnevmBaTh-
CA B MX LUMPOKOM MOHUMaHWUW. CneunanucT AO/MKEH BMaLeTb BONPOCaMM OpraHv3aumm n yHKLMo-
HMPOBaHWA CUCTeM YnpasfieHWs (akTopamy pucka. Bonpocbl NpoW3BOACTBEHHO-3KO0MMYECKON
6e30nacHOCTM LO/MKHbI ObITb 0683aTe/IbHON COCTaBHOM YaCTbiO BbIMYCKHbIX PaboT M MPOEKTOB CTY-
[EHTOB, 3aKaHUMBaOLLMX NPOECCUOHA/IbHBIE MPOrPamMbl.

4. MexayHapo/Hble cTaHAapTbl 6e30MacHOCTM U NpenojasaHmne B By3ax BXX/,

MoBOPOTHLIM MOMEHTOM B BOMpocax ObecrevyeHnsi NPon3BOACTBEHHO-3KOMOMMYeCKoi 6e3onac-
HOCTW [JO/XKEH CTaTb HOBbIN MOAX0A B BONPOCax yrnpasieHns nNpesnpustnem, 6asmpyroLimincs Ha Tpe-
O0BaHNAX MeXAYHapOAHbIX CTaHLAPTOB.

* TUNUYHbIE NONOXEHNSA ITUX CTAHLAPTOB COCTOAT B TOM, YTO OpraHu3aums Lo/mKHa UMeTb [0-
KYMEHT&/IbHO ¥ OpraHu3aLMoHHO OPOPM/IEHHYHO CUCTEMY YrNpaB/ieHWUs (akTopamy pucka, UHTErpu-
POBaHHYIO C 06LLel CUCTEMOI YrpaB/ieHUs OpraHu3aLmnei.

CraHzapT CM, XOTS 1 UMeeT CBOWM KOHKPETHble TPeGOBaHUSA, KaXAbIA 13 HUX BKNOYAET B Cebs
LLeCTb CefyHOLLMX MONOXEHWIN, KOTOPble MOTYT 6bITb NPUHATLI B KA4eCTBE OCHOBbI /151 UHTErpaLum:
OTBETCTBEHHOCTb PYKOBOLCTBA, JOKYMEHTA/IbHO O()OpPM/IEHHbIE MPOLEAYpbl, NPOBeLeHME 00yYeHus,
COCTaB/IeHMe O0THETOB O HECOOTBETCTBUW, KOPPEKTUPYIOLLME 1 NpeaynpexjatoLme LeiiCTBUS, NpoBe-
[eHune ayauTa.

MHorue 13 TpeboBaHWn CTaHAAPTOB ABMAKOTCA OOLLMMK, U OHW MOTYT ObITb pa3MeLLeHbl NpaKTy-
YeCcKM Mo OfLHON obLlein cuctemonn ynpaeneHus. CokpatleHne ay6nmpoBaHus nyteM 06befMHEHNS
[BYX Un 60/ee CUCTEM MMEET BO3MOXHOCTb CYLLECTBEHHO COKPaTWUThb 06LiMe pa3mepbl CUCTEMbI
yrpaBeneHus 1 MoBblEHNA 3PPeKTUBHOCTM cucTembl B uenom (ISO 9001, ISO 14001, ISO/IEC
27001, 1SO 22000, ISO/IEC 20000 and OHSAS 18001).

Cuctema meHemkmeHTa kavectea (CMK) [Quality Management System (QMS)] - 310 coBoKyr-
HOCTb B3aVMOCBS3aHHbIX 1 B3aMMOLENCTBYHOLLMX 3/1EMEHTOB, UCMO/b3YeMbIX A1 pa3paboTKy noiu-
TUKW U Leneid U JOCTUDKEHUS 3TUX LieSieid 4Nns TOro, YTobbl PYKOBOAUTL W YNPaB/sTh OpraHu3aumei
NPUMEHUTENBHO K Ka4yecTBy.

PYyKOBOACTBO M ynpasfieHWe opraHu3auvein NpuMeHUTeIbHO K KayecTBy (MeHe[XXMEHT) 00bIYHO
BK/IOYaEeT B CebA YCTAHOB/NEHWE MONUTUKM W Leneld B 061acTW KayecTsa, MiaHMpOBaHMe KayecTsa,
yrnpas/ieHVe Ka4eCcTBOM, obecreveHre (rapaHTMPOBaHME) KauecTBa, Y/yuULlleHne KauyecTBa.

5. 3aK/0YeHMe N peKoMeHJaLmm

A. Ham npefcTaBnfeTcs, YTO PYKOBOACTBO BY30B M MpOrpaMM, opraHu3ys noaroTtoBky crnewua-
NCTOB, AO/MKHO UCXOAUTb 13 OCHOBHOM akCUOMbl BXK/: «BbIMyCKaeMblil BY30M CRELNAINCT JO/HKEH
YMeTb M XOTeTb, NPeXAe 4YemM OpraHu30BbIBaTb LEATENbHOCTb, MPOAYMbIBATb M Pean30BbiBaTh €e
6e3onacHOCTb Ans 00LLEeCTBa, NPOM3BOACTBA M OKPYXKAIOLLEN cpeapbl». ITO YXKe UHOW OT ObITyeMOoro
noaxoA K 06y4eHuto.

6. CneumanncT (pyKOBOAMTENb) LO/IKEH YMETb U XOTeTb BECTW MOBCELHEBHYIO, LiefieHarnpas/ieH-
HYH0 paboTy MO MyTU CHMXXEHMS YPOBHSA BCeX 6e3 UCK/IKOYEHNSA Yrpo3 Npv O4HOBPEMEHHOM MOBbILLIE-
HUW 3aLUULLEHHOCTM UX NOTEHLUMaIbHBIX XXepPTB.

Peanunsaupna Takoro ynpas/ieHus npeanonaraeT pelleHre COBOKYMHOCTN B3aMMO3aBUCKMMbIX 3a-
[ia4, CBA3aHHbIX C 060CHOBaHWeM, 06ecneyeHnem, KOHTPOEM Y NOALEPXaHWEM ONTUMaSIbHbIX, B ON-
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pesenéHHOM CMbICTE, KO/IMYECTBEHHDBIX NOKa3aTenei, Npovu3BOACTBEHHO - 3KO/I0rMYecKomn 6e30MmacHo-
ctn. ObecneyeHne NPON3BOLCTBEHHO - 3KO/IOTMYECKON 6€30MacHOCTU [O/MKHO COCTaBNATL UAEOMON -
YEeCKYH0 CTOPOHY [eATeNIbHOCTU CreLmanucTa.

B aTOM 1 3aK/1H04aeTCs HOBbI NOAXOL B Aene NOAr0TOBKU CNeLManncToB B y4eOHbIX 3aBefeHUAX
noboro npoduns.

ABOUT THE PREPARATION CONDITION OF TECHNOGENIC-ECOLOGICAL
SAFETY IN THE UNIVERSITIES

Zhilinsky V.V., Shestakov V.Z.

~ The problems connected with preparation condition students of technogenic-ecological safety (TES) are disc
this article. The article are emphasize the importance for safety of an any enterprise, for Global safety of humanit)
what it's worth for stability of development of the world community.

Key words: safety management, technogenic and ecological safety, educational programs.

CaefieHus1 06 aBTOpax

XunuHcknii Badvecnas Bnagymupoud, 1946 r.p., okoHunn PKWIA TA (1970), AOKTOP MHXEHEpPHbIX
Hayk EC (JlatBusa), npodeccop MexayHapogHoli bantuiickoli akagemun (Pura, JlatBus), aBTop 6Gonee 130
Hay4HbIX paboT, 06/1aCTb Hay4HbIX WHTEPECOB - ynpaBfeHWe OO/bLUMMK MPOEKTaMU B TPaXAaHCKON aBuaLumu,
MH(OPMaLMOHHbIE CUCTEMBI B Pa3fIMYHbIX cthepax MPUIoXKEHWA.

LLlectakoB Bnagumnp 3axaposud, 1938 r.p., okoHuun PKUWN TA (1963), LOKTOp WMHXEHEPHbIX Hayk,
npogeccop PUXCKOro TexHuyeckoro yHusepcuteta (Pura, JlatBus), aBTop 60see 250 HayuHbIX paboT, 06/1acThb
Hay4HbIX MHTEPECOB - CUCTEMbI 6E30MACHOCTM XU3HELEATEIbHOCTU; 6€30MacHOCTb NOMETOB.



2011 HAYUHbI/ BECTHUK MI'TY TA Ne 174

Y[IK 629.735

PAHXWNPOBAHWE 3AAAY B CUCTEME YTIPABJIEHVA
NOABOPA KAAPOB B N'PAXXOAHCKOWM ABNALNI

A.A. KOBAJIEB, O.I'. ®PEOKTVCTOBA
B cTaTbe npefcTas/ieH OAWH U3 KpUTEpUeB nogbopa nepcoHana. JaHHbli KpUTepuii CBsi3aH ¢ PUCKOM B aBuaLut.

KntoueBble crioBa: PUCKNK, paHXKpoBaHWE, aBUaKOMMNaHWA.

Mpwn nog6ope nNepcoHasna B aBMaKOMMNaHMIO CYLLECTBYET 60/bLIOe KOMIMYECTBO PUCKOB. ITU puUC-
KV CBSi3aHbl C OLUIMG0YHBIM OTCEBOM KaHAMAATOB. C NpUHATMEM Ha paboTy He NPOeCCMOHaN0B, YTO B
[a/IbHelLLIeM MOXET 03HauaTb NOsB/IEHWE APYTOii LLeNnOYKY PUCKOB.

MpUHATME peLleHniA HEOTbEM/IEMO OT BOCTIPUATUA PUCKA, OT NCUXONOrMn. ITO BOCMPUATHE, KO-
TOpPOE MCC/ef0BaHO Aa/IeKO He B MOJHOM Mepe, NpeAcTaBnseTca napajoKcaibHbIM. 0 CyLLEeCTBY, OHO
ABNAETCH OTPaKEHMEM Hallei Ky/bTypbl, HaLLero OTHOLUEHWS K cebe n K mupy. MNapagokcanbHOCTb
CUTyaUMn WAMOCTPUPYIOT faHHble, NpefcTasfieHHble B Tabn. 1 [1]. B Held nof TexHONOruen no-
HMMaeTCs Cnoco6 3aHNMATLCA KaKUM-MB0 Ae/0M.

B nepBsoi1 KonoHke (Tabn. 1) nokasaHbl TEXHOOTMN U BUAbI AesTeNbHOCTU. B nocnesfHeli KONoHKe
crpasa npviBefeHbl MoKas3aTeNu eXerogHo CMepTHOCTU. B COOTBETCTBUM C Held ¢ 60/bLUMM OTPbLIBOM
NNANpYeT KypeHue, noTpebneHne ankorons v asapuy Ha aBTOMOOWILHOM TpaHcropTe. Ecnn 6yk-
Ba/IbHO CNefoBaTb KPUTEPUIO MakCUMU3aLmMm NPOLO/HKUTENIbHOCTU XXWU3HW, TO B OCHOBHOM Ha MCKO-
peHeHve aTUX 6ef U [OMKHbI ObITh HaNpaB/eHb! rN1aBHble YCUNNUS 06LLLECTBA.

WHTepec npeAcTaBNsAOT W Apyrne KOMOHKM faHHON Tabnumubl, NoKasblBatoLLMe, Kak 06LLEeCcTBO OT-
HOCUTCH K pUCKY. [pun 3TOM fepHas aHepreTuka, CMEPTHOCTb OT KOTOPOW BeCbMa HEBENMKa, B Npes-
CTaB/IEHWUN CTYAEHTOB Y GU3HECMEHOB BbIXOLMUT MO CTEMEHWN OMAcHOCTU Ha NepBoe MecTo, a ynoTpe6-
NEeHNe aNKorons CMeLLAeTCs Ha LUeCToe U cefibMoe. PUCKM B KOMMEPYECKOW aBuauuy GU3HeCMeHb! 1
CTY[EHTbl OTHOCAT NPUMEPHO K OAHOMY YPOBHIO OMAacHOCTW U B TabnuLe CTaBAT PsALOM C BEPOATHO-
CTbIO MONYYMTb TPaBMy NpU €34 Ha Benocunese.

OfHako cyulecTByeT M [pyras To4Ka 3peHus. BO3MOXHO, CyObeKTMBHbIe anirOpUTMbl OLEHKM
pUCKa ropasfo CroXHee U aPMEKTVBHEE, YeM KaXyTCs Ha MepBbii B3rnag. 1 npexzae yem BBOAUTH
(hopmasin3oBaHHbIe, "MUCKYCCTBEHHbIE" MpaBuia OLEHKM PUCKa, MOSIE3HO MOHATL “"eCTecTBeHHble". B
caMOM fiefie, a/IKOroM3M /I0Kaim3oBaH BO BpeMeHU (B npeaenax 04HON YenoBeYeCKOn XN3HN), B CO-
LnanbHOM npocTpaHcTBe (OH CBfA3aH 00bIYHO C OLHUM Ye/I0BEKOM W ero 6M3Kumun). s Hero cytue-
CTBYeT 60/bLLON apceHan NPOPUNAKTUYECKMX U NeYeBHbIX Mep. OH B 60/1bLLIOI CTEMEHM CBsi3aH C Bbl-
6opoM 06pasa Xn3HM cammnM YenoBekoMm. ObpaTHas cUTyaums MMeeT MecTo C aTOMHOW 3HepreTUKON.
C nocneactBuAMU YrXKe NPUHATBIX PeLleHnid NpUAeTCa UMETb 4eNo Aa/leKUM MOTOMKaM, NI0Ka/bHble
[ENCTBUSA B 3TOIN cthepe MOryT KOCHYTbLCA O4eHb MHOIMX, fja 1 OT Bblbopa OAHOI0 YeoBeKa 3MeCh 3a-
BUCUT HeMHOroe. Kpome Toro, ata TEXHONOrMS ABNSAETCA CPaBHUTENIbHO HOBOMW, MHOXECTBO OCTPbIX
npo6/iemM B Heil He peLueHbl, OTAaNeHHble NOCNeCTBUA ee UCNO/b30BaHUSA He 04eBUAHbI. M03TOMy B
WNHTYWUTVBHO BbICOKOI OLIEHKE ee OMacHOCTU B CPaBHEHMM C APYTrMU PUCKaMU eCTb CBOS JIOTMKA.

PrcKn B KOMMepYeCKoW aBvaummn npu nogbope nepcoHasna 0cobo BbILENAOTCA B CBA3M C 60/b-
LLIOI OTBETCTBEHHOCTbLIO aBMaKOMMaHMM 3a XXM3HU NaccaxXmMpoB. OHK CBA3aHbl C KAYECTBOM BbINOJIHe-
HWA TPYLOBbIX 0643aHHOCTEN NPUHUMAEMOTO Ha paboTy COTpyaHMKa. KaTacTpodgb! camoneTos, noTe-
P NIOANILHOCTW K/IMEHTOB, GaHKPOTCTBO aBMaKOMMaHWW, HemnpaBW/bHas IKCryartaums BO3LYLUHbIX
CyZi0B 1 Apyroe. Bce 3T puckn MOryT NosiBUTLCA B CBA3W C OLLUIMOOYHOM CUCTEMOI YNpaBneHUs noj-
6opa KagpoB B aB1MakoMMaHnu, NpreMoM Ha paboTy “CBOMX NtOL4ER” U HeOCTaTOUHOM CUCTEMOW 06Y-
YeHMs 1 NepekBaIMQUKaLMmM nepcoHaa.
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Tabnuua 1
Pe3ynbTaTtbl paHXNpPOBaHWA CTEMEHN pUCKa
TexHonoruna n Buf, AedaTenbHOCTY " pynna
1 2 3 4 5

fnepHasa aHepreTunka 1 1 8 20 100
HaseMHbIin TpaHCcnopT 2 5 3 1 50000
OrHecTpenibHOEe opyXXne 3 2 1 4 17000
KypeHue 4 3 4 2 150000
E3fa Ha moToumKne 5) 6 2 6 3000
MoTpebneHme ankorosns 6 7 5 3 100000
YacTHasa aBMaLms 7 15 11 12 1300
Pab6oTa B nonuuumu 8 8 7 17 160
Mectnunapl 9 4 15 8
Xunpyprus 10 11 9 5 2800
PaboTa noXapHbIm 11 10 6 18 195
bonbLine KOHCTPYKLUMK 12 14 13 13 1100
OxoTa 13 18 10 23 800
BanfioH4YnKM ¢ aapo3o/ieM 14 13 23 26
ANbMNHN3M 15 22 12 29 30
E3fa Ha Benocunegax 16 24 14 15 1000
Kommepyeckas aBmaums 17 16 18 16 130
DNEKTPUNYECKast SHePrus 18 19 19 9 14000
KynaHwve B BofoemMax 19 30 17 10 3000
MpoTmBo3avaToYHble cpeacteal 20 9 22 11 150
[" OpHbIe KK 21 25 16 30 18
PeHTreH (MegnumHa) 22 17 24 7 2300
®yT60/ (TPaBMbI) 23 26 21 27 23
YKenesHble goporu 24 23 20 19 1950
MMnLeBble KOHCEPBAHTDI 25 12 28 14
lMyLleBble KpacuTenu 26 20 30 21
MoToKapbl 27 28 28 28 24
AHTNONOTUKN 28 21 26 24
JomallHsg annapaTypa 29 27 26 22 200
BakuuHauus 30 29 27 25 10

CeomeTpuyeckoe cpefjHee AN rpynmn, paHr 1 COOTBETCTBYET Haubosiee OMacHOW TEXHONOruu,
1 - GU3HECMEHBI, 2 - CTYLEHTbI, 3 - YneHbl Ky6a, 4 - 3KCnepTbl, 5 - eXXerogHas CMepTHOCTb.

[elicTBUTENbHO, HOBbIE PUCKK, 3(h(heKTVBHbIE MepbI 419 NPOTUBOAENCTBUSA KOTOPLIM MOKa He Hai-
AeHbl, AO/MKHbI MATY C ropa3go 60/1bLWMM NPUOPUTETOM. Ha npakTunke aTo Tak 1 npoucxoamT. ccnepo-
BaHWs, NPOBEAEHHbIE N3BECTHLIM CMELMATMCTOM MO MaTematuyeckon ncuxonorun B.KO. Kpbinosbim,
NOATBEPXAAOT 3TOT BbIBOA. Ha OCHOBE COOTBETCTBYHOLLMX METOANK MOXKHO YCTaHOBUTbL, KaKOBa reo-
MeTPUA CyOBEKTMBHbLIX MPOCTPAHCTB, CKO/IbKO MEePeMEHHbIX Ha CamMOM fefe CpaBHWBAeT YesioBek,
4TOObI BbIACHWUTL, HACKO/IbKO OAHO COObLITUE OMacHee, Yem Apyroe. BbIACHWNOCL, YTO CYyObEKTUBHOE
NPOCTPAHCTBO, CBA3aHHOE C KaTeropmei "puck”, AeicTBUTENbHO ABYMEPHO. Mpn 3TOM 06bIYHO OAHa
nepemMeHHas xapakTepusyeT 00beKTUBHYHO Yrposy, a fpyrasd - CTeneHb BOB/IEYEHHOCTU YesioBeKa B
co3faHvie Uy nNpefoTBpaLLleHne onacHon cUTyaLuuu.



192 A.A. Kosanes, O.". deokTuUCTOBA

MOXHO BblZeUTb ABa NPUHLMNNATLHO PasHbIX MOAXO0LA K MPUHATUIO PeLLeHMW, KacatoLLuXCs
6e30MacHOCTM aBMaLMOHHON C(hepbl 1 3aLLMTbI OT KaTacTpod.

Mpn NepBoM NOAXOLE Mbl CHMTAEM, YTO IKCMEPTLI U INLA, NMPUHUMAIOLLME PELLEHUS, OT/IMYHO
npeacTaBnatoT cebe, Kak cnefyeT AeNCTBOBATb B Pa3/IMUHbIX KOHKPETHbIX cryyasx. W 3agaya cocTomT
B TOM, 4TOObl, ONMpasch Ha (POpMasibHble METOAbl Y KOMMbHOTEPHbIE CUCTEMbI, BEPHO CTaBs Mepes
HUMW BOMPOCHI 1 06CY>Xas pas/inyHble MOLe/bHbIe CUTYaLWK, U3BNeYb 3TO 3HaHUE, OUUCTUTb €ro oT
BHYTPEHHMX NPOTUBOPEUNIA U Ha 3TO OCHOBE CTPOUTb peLLatoLLye NpaBusia U OLEeHUBaTL BO3MOXHbIe
BapuaHTbl AelcTBUIA. MNpun peanm3aumm psga KpYnHbIX TEXHOMOMMYECKMX NPOEKTOB, CBA3aHHbIX C 00b-
eKTamy MOBbILLEHHOWN 0NacHOCTU, C HEOOXOAMMOCTbLIO COrlacoBaHNUA UHTEPECOB MHOMMX CTOPOH, Ta-
Kvie npoLesypbl OKa3amcb BecbMa 3th(heKTUBHbIMU. OHU 0COBEHHO HYXHbI, €C/IN Mbl NPesAnonaraem
NOAXOAUTb NHAMBUAYAbHO K KXKAO0MY 00bEKTY U MPUHUMAEMOMY PELLEHUID. ITO CKOpee TaKTuKa, a
He CTpaTerus ynpasneHns PUCKOM.

Mpn BTOPOM NOAX04e Mbl (hopMUPYyeEM 06LLME NPUHLMIMBI, MPUMEHAEMbIE KO MHOTMM PasHOPOL-
HbIM 00beKTaM, COOTBETCTBYIOLLME HOPMbI Y METOLMKM, & 3aTeM 3aKpensisem UX B 3aKOHOAATeNbHbIX
aKTax. 3T0T NOAX0[ ABNAeTCs 601ee NPOCTbIM, OOLLMM M HArNALHBIM, YEM NePBbIiA, HO MeHee TMOKUM
M KOHKpETHbIM. [Mo-BUAMMOMY, NPU aHasM3e Ynpas/ieHUs pUCKOM Nogbopa nepcoHana Hagjo 6yner
PeLUNTb BaXKHbIN METOAMYECKMIA BONPOC - KOrja crnefyet oTAaBaTb NpeAnoyTeHMe nepBomy, a Korgja
BTOPOMY MOAXOLY.

MHorue BeLLm, CBA3aHHbIE C YNpPaB/eHVeM pUCKaMK, OCTAaTOYHO OYEBUAHbLI U He TpebytoT npu-
B/leYeHMs (POPMasIbHbIX METOLOB M HayYHOro aHanusa. K npumepy, v nNpaktuka, v y4eGHUKN yoex-
[at0T, YTO KOHTPO/IPYHOLLME UM UHCTIEKLMOHHbBIE OpraHbl He MOTYT ObiTb KOPUAMYECKN UMK (haKTu-
YECKM MOAYMHEHbI TeM Cny>k6aM M BeLOMCTBaM, KOTOPble OHW MpPW3BaHbl KOHTPONMpoBaTh. VHaye
3(PPEKTUBHOCTb [eATE/IbHOCTU COOTBETCTBYIOLLMX CTPYKTYP, a C HAMWU 1 Be3onacHocTb nagatoT. K
npumepy, ATOMHaA30p He MOXET ObITb MOAYMHEH MUHWUCTEPCTBY aTOMHOIN 3HepPreTuKU. BbiCLunii aT-
TeCTalMOHHbIA KOMUTET - MUHUCTEPCTBY 06pa3oBaHns U T.4. Peanm3auns MHOTUX ApYruX NOMOXeHWIA
TaKoro copra fB/ISETCA BOMPOCOM He HayKW, a NMPaKTUKW.
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RANKING TASKS IN THE MANAGEMENT OF RECRUITMENT IN CIVIL AVIATION
Kovalev A.A., Feoktistova O.G.
The paper presents a criterion for recruitment. This criterion is associated with a risk to aviation.

Key words: risk ranking, the airline.
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YNPABJIEHVNE MEHE)KMEHTOM MNOABOPA KALPOB
ONA NMPEANPUATN TPAXXOAHCKOW ABUALNI

A.A. KOBAJIEB, O.I'. PEOKTUCTOBA

B cTaTbe npefcTaB/ieHO YpaBHeHME CyLLLeCTBOBaHMA CUCTEMbI YMpaB/ieHUs MeHePKMeHTa Noj60pa Kagpos. (
CTaBNAOLLME YPaBHEHUA COOTBETCTBYHOT CUCTEME MEXAYHAPOAHbIX CTaHAapTOB ynpasneHus kadectsa 1SO - 90(

Kniouesble cnosa: YrpaB/ieHUe, No400p KaapoBs, KavecTso.

Brepsble naes ypaBHeHWsi CyLLECTBOBAHWA, U3MT0XEHHas B KHWUre [1], nonyuyunia cBoe pas3suTue
[/ TEXHO/IOTMYECKMX CUCTeM B [2].
Mo aHanormm, ypasHeHWe CYLLECTBOBAHWA (COCTOSIHWSA) CUCTEMbl YMPaB/IEHUA MeHeXMeHTa
nof6opa KafpoBs 4/ NPeAnpPUATUIA FPaXKAaHCKOW aBMaLMmn MOXHO 3anucathb B Buze [3]
0=V, +V,+...+Vi+...+ VN=XVi(Ti=1p0N), 1)
rae 0 - 0606LLEHHbI KBAIMMETPUYECKINIA NOKa3aTe/lb COCTOAHMA MeHeXMeHTa Yrpas/ieHns nepco-
HasioM; Vi - COCTaBAdAoLLAA NoKasaTens cocTofHusA; N - MOLWHOCTb MHOXECTBa UHAUBUAHBIX Mepe-
MEHHbIX i.
Ecnu pasgenvtb npasyto 1 NeBYHO YacTu ypaBHeHNs (1) Ha 0, nonyyunm
I=XEi(otri=1p00N), (2)
roe £1=(Vi/0) - oTHOCUTENbHAA COCTaBAAOLLAA MOKa3aTeNd COCTOAHUS.
Kaxpas £ ; ABnaetca gyHKUmen psga daktopos (a, b, ¢, ...)

£1="f(af, bf,cf,..), £2=® (atp, by, cp, ...),... En =¥ (a,, b,, C, ...), 3)
Torga ypasHeHue (3) 3anueTcs B BUge
1 =f (af,bf, cf, ...) + ® (ad, b, cp, ...)+... +y (a, by, C,, ...). 4)

CocTasnstoLme PyHKLUMOHAIbHBIX 3aBUCUMOCTEN (3) 1 ypaBHeHWS (4) LO/MKHBI COOTBETCTBOBATb
cUCTeMe MeXAyHapoaHbIX CTaH4apTOB ynpasneHna kavectsa ISO - 9001.

CocTaBneHve ypaBHEHNSA COCTOSHUA CUCTEMbI YMpaB/ieHNs MeHe)KMeHTa noAbopa Kajpos B BU-
[ie KB/IMMETPUYECKON CyMMbI (2) BO3MOXHO NMLLIb YaCTUYHO, MNOCKO/NbKY PsAf TPe6oBaHUA K JaHHOM
CUCTEMe $ABNSIETCH BbICKa3blBaHMEM OTHOCWUTENIbHO BbiCKasbiBaHMA 0: «Pa3paboTaHHas cuctema
ynpasneHus cooTBeTcTBYeT TpeboBaHuAM ISO-9001». VICTUHHOCTL MOC/eAHEr0 OnpefenseTcs NMnLlb
MOCPeACTBOM NIOrMYECKMX OnepaLiuii

1=f1&£2&...&£1 &...& £n-1& £n, (5)

rge £i = 1, CBUAETENBbCTBO UCTUHHOCTW BbICKAa3biBAHNA (OHO MOXET OMpefenaTbCs, B TOM YuC/e, Kak
9KCMEPTHAsA OLIEHKA); & - KOHBIOHKLUA.

0 =1 (cootsetcTBuMe TpebosaHuaM 1ISO-9001), npn V £; =1.

MOXHO BbIAeNnUTb CneaytoLme BbiCKa3blBaHUA, COOTBETCTBYHOLLME YC/IOBMAM NIOMMYECKON one-
pauum (5):

£, =1 - npegnpuat1e NMeeT JOKYMEHTa/IbHO OOPM/IEHHYIO MOMNTUKY B 06/1aCTU MeHeLX-
MeHTa nogbopa Kafpos;

£ 2=1- nonnTNKa OTpaXKaeT OCHOBHbIE LieNIn NPeANnpUATIS B CUCTEMe Habopa nepcoHana;

£ 3 =1 - nofMTrKa 0J06peHa COBETOM AUPEKTOPOB WM APYTM BbICLLUMM OPraHoM afMWHWUCT-
PaTVBHOIO YNpaB/ieHUs;

£ ,=1 - obecneyeHa BO3MOXHOCTb KOPPEKTUPOBKUN 3TON NOMUTUKY;

£ ; =1 - chopmynmMpoBaHbI LN 1 3afa4m CUCTEMbI MOAO0Pa KafpoB;

£ ¢ = 1 - B nonnTMKe noabopa rnepcoHata faeTca HanpasneHne [eaTeslbHOCTU B 061aCTU MOHU-
TOPVHTra Ha pbIHKe TPy/a, UCMO0b30BaHNA COOTBETCTBYHOLLMX TEXHOMOMUIA B MPAKTUKE YNPaBIeHNS;
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£, ; = 1 - nonnMTMKa MeHeMKMeHTa nojbopa Kagpos MOALEPXKMBAET AEATENIbHOCTL MO Herpe-
PbIBHOMY Y/yYLLEHUIO XapaKTePUCTMK Habopa nepcoHasna, no KaapoBOMY MOHUTOPWHIY W BbIMO/He-
HUIO HOPMATMBHbIX TPeOOBaHWIA;

£, g=1- pyKOBOACTBO MpPeAnpuATMA 06ecreynsaeT BbINO/IHEHWE HOPMATVMBHO-MPaBOBLIX U APYTUX
TpeboBaHWil B 06/1aCTM MeHeMKMeHTa nofoopa Kagpos. MonuTrKa MeHelKMeHTa nofdopa Kagpos
NpeanpuATKA rpaxaaHcKo asmaumm (IFA) Lo/mKHa OTpaXKaTh CiefyHoLL/e OCHOBHbIE aCMeKTbI:

£, g = 1 - nmeeT Lenu 1 HanpasneHWa feaTenbHocTy npegnpuatTna I A;

£,10= 1 - COOTBETCTBYET HOPMATMBHbLIM 1 PYKOBOAALLMM LOKYMEHTaM MO OXpaHe nepcoHana, 3aKo-
HaMm, ApYrMM MOA3aKOHHBIM aKTam, HOpMam W Mpasu/iaM, 38 KOTOpble MPeAnpusTUe HeceT OTBET-
CTBEHHOCTDb;

=1 - cofiepXuT TpeboBaHMsA K CUCTEMe MeHeKMeHTa nogbopa Kaapos, BKIOYas TpeboBaHUs
3aMHTEPECOBaHHbIX CTOPOH;

£, ;, =1 - HanpaBneHa Ha NpefOTBPALLEHVE 3arpA3HEHNIA OKPYXKAKOLLIEN Cpefibl, CHUXKEHUE Konnye-
CTBa OTXO/0B, PACX0J0B ChbIpbA U MaTepuasibHbIX PECYPCOB, & TaKXKe Ha NpeLynpeXxxaeHre aBapuinHbIX
3arpasHeHVn OKpyXXaroLLein cpefbl (3arpssHeHNUI B pe3y ibTaTe aBuaLOHHbIX MPOUCLLIECTBUIA, aBapui,
KaTacTpod, aBapuinHOro cavea Tonamea u T.4.);

N3 =1 - cornacoBaHHa € ApyruMum acrnektamu afMUHUCTPATUBHON MONUTUKKW, Hanpumep, B 06-
nactu obecrneyeHVs KayecTsa yc/yru (Hanpumep, nepeBo3Ka MaccaxuposB W rpy3oB), 340p0BbA U
6e3onacHoCTy;

£, ., =1 -cnocobcTByeT 06pa30BaHMIO 1 00YUEHUIO Kaapos;

£, ;5 =1 - cnocobcTByeT 0OMEHY OMbITOM MO MEHEAXMEHTY NozA6opa Kaapos,

£, 16=1 - coKpalaeT KonmM4yecTBO 0TXOL0B 1 3KOHOMUT Pecypchbl;

£, ;7 = 1 - CHWKaET UK UCKNKOYAET PUCKN NPU NOAO0pe NepcoHana;

£, ;3 =1 - NO3BONSAET BECTW NPOEKTMPOBAHMWE NleTaTe/bHbIX annapaTtos ¢ MUHUMANbHLIM BO3/EN-
CTBVIEM Ha OKPY>KaKOLLYO Cpeay Mpu NPOVU3BOACTBE, IKCMyaTaLuum 1 yTUAn3awmu.

[N KOHKPeTHOro B1Aa LeaTeIbHOCTU MPEANPUATUS MOLLHOCTb MHOXECTBA NPOMO3ULIMOHA/TbHbBIX
MepeMeHHbIX MOXET N3MEHSATLCA Kak B CTOPOHY YBENNYEHUS, TaK U YMEHbLUEHWS.

Bonee nporpeccrBHa OLEHKa MeXaH13Ma LOCTVXEHWS Lienei 1 3a4a4 NONUTUKM MeHePKMeHTa Nog-
6opa Kajpos npuv aHannM3e pe3ynbTaTos, OLEHMBAEMbIX B U3MEPSAEMbIX (KB/IMMETPUYECKNX) MOKa3aTeNsXx.
MOCKONbKY BO3MOXHO CpaBHEHWe UX 3HAYEHWI C HOPMaTUBHBLIMU TpeboBaHUAMU U ONpeseneHve AuHa-
MUKM COBbLITWIN NYTEM CpaBHEHWSA C MoKa3aTeNnsaMu npeabloyLLero neproga, Hanpumep:

f (ay, by, Cy, ...) - KOIMUECTBO HENPOLLEALLMX OTOOP;

® (3 by Cyps - --) KONMYECTBO MPOLLIEALLINX OTOOP;

y (ay, by, Cy, -..) - 3HEKTUBHOCTb NCMO/Bb30BAHNS NMOMMTUKY NOAOOPA KafpOB AaHHOI aBnakoMnaHnw.

[JanbHeliwnm HarpasieHemM paboT No COBEPLUEHCTBOBAHMIO CUCTEMbI YIPaBIeHNA CUCTEMON
MeHe[XXMeHTa KaZpoB [O/MKHO CTaTb ONpeseneHne (YHKLMOHANbHbIX claraemMblxX ypasHeHus (5), Ha-
npumep: f (af, bf, cf, ...); d (ad, b, ¢, ...);..., y (ay, by, Cy, ...) n gpyrux.

3 ypaBHeHus (5) cneayeT, YTo ecniun B pe3y/ibTate NPoBeAeHHbIX MEPONPUATUIA apryMeHT af name-
HUTCA Ha BennunHy Saf, To f usmenuTca Ha 5 f, Torga

Fl=f-5f=f{(af - 5af) ,bf, cf, ...}. (6)
Mo aHanorum c (6), BbipaxkeHue (1) npuMeT BUA
(0—5vl)=(vl-5vl)+V2+..+Vi+..+vn @)
Pasgenvs aHanornyHo (4) npasyto 1 NieBYyH YacTy ypasHeHus (7) Ha sennynHy (0 - 5v, ), nonyymm
1=f{*-5af), bf,cf,... } + P 1+ ...+y L (8)

Kak B1AHO 13 cpaBHeHUs ypaBHeHWi (4) 1 (8), n3MeHeHWe O4HOM 13 COCTaBNAOLLMX YpaBHEHNS (4)
B pe3y/ibTaTe NPoBeLeHHbIX MEPONPUATUIA MO YNYYLLEHWNIO CUTYaLLMK, CBA3aHHOWK C HABOPOM NepcoHa-
na, Ha BENIMYMHY 5V, N3MEHSEeT Lo APYrux coctasnaowmx. CnefosartensHo, npobnema («y3koe me-
CTO») YBe/IMYeHNs MeHeXXMeHTa No00pa KafpoB CMELLIAETCS B CTOPOHY APYT1X COCTaBSAOLLIMX.

Takunm 06pa3oM, ypaBHeHMe COCTOAHUA CUCTEMbI MEHeKMEeHTa NoAbopa Kaapos:

* NOKa3bIBaeT 3(PEeKTUBHOCTL MPOBOAMMBIX MEPONPUATUIA Ha NPELNPUATUAN;
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* YKa3blBaeT Ha MECTOHAXOXAEHME OUEPefHOro «y3KOro MecTa», KOTOPOe Hafl0 «pPacClLMBaThb»
MyTem COCPefOTOYEHNS Ha JaHHOM 3Tarne paboTbl HEOOXOANMbIX UHBECTULMIA;

*  O3BOMISIET OCYLLECTBNATL CTPATErMYECKINIA MAapKETUHT U NNaHMPOBaTb A0TOCPOYHYHO MHBEC-
TULMOHHYH NONUTUKY NPEANPUATAS MO 06eCNeYeHno NONMTUKM MeHeAXKMeHTa NoAG0pa KazpoB;

*  MOXET ABMSATbCSA COCTABHOM YaCTbH0 MOHUTOPUHIA NOAGOPAa KaApOoB Ha NPeAnpUATUX.
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OFFICE MANAGEMENT RECRUITMENT FOR THE CIVIL AVIATION ENTERPRISES
Kovalev A.A., Feoktistova O.G.

The paper presents the equation of the existence of the control system of management recruitment. The comp.
system of equations correspond to international standards of quality management ISO - 9001.

Key words: management, recruitment and quality.
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OOMNOJTHNTEJIbHbIE UCTOUYHNKI 4OXO400B ABUAKOMIMAHUI
B COBPEMEHHbBIX PbIHOYHbLIX YCJ/TOBUAX

C.H. YAPBILLKNHA

Cratbs NpefCcTaB/ieHa JOKTOPOM TEXHUYECKUX HayK, npodeccopom 3y6koBbiM b.B.

B crTatbe onpefieneHbl OCHOBHble TEHAEHLMM Pa3BUTUS MUPOBOTO M POCCMIACKOrO PblHKA aBManepeBo3oK, CHopmyu-
pOBaHbl OCHOBHbIE HaMpaBfieHWs1 AesTeNbHOCTM aBMANepPeBO3UYMKOB MO MOBbILLEHWIO 3(PEKTUBHOCTY PaboTbl Mpu TekyLlel
KOHBIOHKTYpE PbIHKA, YTOYHEHbl ONpefienieHUe NPOAYKUMU aBUAKOMMAHWU U KNacCU(MKALMS COCTaBASIOWMX NPOAYKLWH,
U3NOXEHbI OCOBEHHOCTM COBPEMEHHOW KOMMEPUECKOW [esTenbHOCTM aBMAaKoMMaHMK B YacTu, Kacatoleics pasBuTus ac-
COpPTUMEHTa MPeAOCTaBMsfeMbIX YCAYr W MOAMTUKA LieHO06pa3oBaHus. OCYLIECTBNEH CPAaBHUTEMbHbIA aHaiu3 COMyTCT-
BYIOLLMX YCNYr BeAyLMX WHOCTPaHHbIX aBMarnepeBO3YMKOB, C YUYETOM MEXAYyHapOAHOro OrbiTa 060CHOBaHA 3KOHOMIYe-
CKasi LiefIecoobpasHOCTb BHEAPEHUS AOMOMHWUTENbHBIX W COMYTCTBYIOWMX YCAYr ANs YKPenaeHus nosuuuii aBMakoMnaHum
Ha PbIHKE 1 NOBbILUEHUS KaYecTBa NPe//iaraemMoro npoaykKTa.

KnwoueBble cfioBa: PbIHOK  aBManepeBos3OK, S(deEKTI/IBHOCTb AeATENbHOCTH, KOHKyDEHTOCI'IOCO6HOCTb, npoaykKuuAa
aBnakoMnaHnn, AoNOHUTEe/IbHbIE [,0X0AbI, U,eHOOﬁpaBOBaHME.

B HacTosLlee Bpemsa feaTeNbHOCTb YYaCTHUKOB PbliHKa aBMarnepeBo3ok ComnpsXeHa ¢ npeojone-
HVeM NOCNeACTBUIA rN06a/IbHOrO 3KOHOMMUYECKOro Kpur3aunca, KoTopblin B 2008 - 2009 rr. oxeaTun Bee
PErnmoHbl 3eMHOT O LUapa. 3aTsHXKHOM cnaz SKOHOMUKW TSHKesee BCEro yaapws rno ciepe ycniyr, BKIHO-
yasd CEKTOp aBnanepeBO30K M TYpU3Ma, rae [0 HacToALEero MOMeHTa CoOXpaHaeTca HeonpeaeneHHoCTb
OTHOCMUTE/IbHO CPOKOB 06eCneyeHns YCTONUYNBOTO pa3BuTUS.

MHorouncneHHble (hakTopbl OKa3blBAtOT CAEPXKMBAIOLLEe BO3AENCTBME HA pa3BUTUE U HEraTUBHO
B/IUAKOT Ha Pe3y/bTaTUBHOCTb [EeATe/IbHOCTU aBMaKOMMAaHWA: 3aMef/1eHVe TEMMOB pPocTa MUPOBOWA
3KOHOMMKM, CHVDKEHME Crpoca Ha YCNyry BO3AYLLIHOMO TPAHCMOPTa, YMEeHbLUEHWE MpPorpaMMm (uHaH-
CUPOBaHUA, YCUeHNe KOHKYPEHTHON 60pb0Obl MeXy nepeBo3vMKamMu, BbICOKME LieHbI Ha aBuaTon/in-
BO, YBE/IMYEHMe CTOMMOCTM COBPEMEHHbIX aBUaNaliHePOB, YCyr N0 Ha3eMHOMY 06CY>KUBaHUIO, a3-
POMOPTOBLIX C60POB, (HOHAOB ONMaTbl TPYAA Y OTUUCEHWIA B TOCY4APCTBEHHbIE GHOMXKETDI.

B Lenax npoTMBOCTOAHUA NEPeYnCIEHHbIM (haKTopaM aBMakoMMNaHuM CTPEMATCS MOBLICUTL (-
(heKTMBHOCTb CBOEN [eATeNIbHOCTU, Peann3ys KOMIMIEKC MEPONPUATUIA MO YBEIMYEHWIO JOXOLHOCTMN U
CoKpalleHnto 3atpaT. Mo uHpopmauuy npesngeHTa MexayHapoLHOM accoumaumy BO3LYLLIHOIO
TpaHcnopta MATA [oBaHHWN BucnHbaHW, HaunHaa ¢ 2001 roga aBvakoMnaHuaM yAanocb AOCTUYb
MOBbLILLIEHNS NPOW3BOANTENBHOCTM Tpyda Ha 67%, TONAMBHOW 3PMEKTUBHOCTU Ha 24%, CHUKEHUS
3aTpaT Ha MapKEeTWHIOBYIO [eATEeNIbHOCTb M COAEPXKaHue KaHanoB npofaxu Ha 10%. Yepega yobITou-
HbIX €T, NpecnefoBaBLLNX OTpac/b nocne cobbiTmin 2001 roga, 6bina npepsaHa B 2006 1 2007 rr.,
Korga 6b11a obecneyeHa npubbiib nMocne Hanoroo6noxeHus B pasmepe 5,0 n 14,7 mapa. gonn. CLUA
COOTBETCTBEHHO. BMeCTe € TeM, Pe3Kmil CKayoK CTOMMOCTM aBUaLMOHHbIX FOproYe-CMa304HbIX MaTe-
puanos B nepsoii nonosuHe 2008 roga 1 paspasuBLUMIACH MUPOBON UHAHCOBLIN KPU3NUC, NPUBEALLNIA
K NafleHnto crnpoca Ha ycnyru aBmanepeBo34nMKoB, BHEC KOPPEKTMBbI B AMHAMWUKY PasBUTUA aBUaKoM-
naHui, oTépocKB nX faneko Hasad. B 2008 rogy Temn pocTa perynsipHbIX NaccaXMpcKux nepeBo3ok B
rocyaapcrtsax-uneHax MIKAO 3amegnnnca 1o 1,5%, 8 2009 rofly Npon30oLLI0 CHUXKEHME NacCcaXunpo-
obopoTa no cpasHeHuMto ¢ 2008 rogom Ha 2,1%. B oTpacnv BHOBb 3a()MKCMPOBaH YObITOK - N0 UTOram
2008 roga B pasmepe 26,1 mnpg.gonn.CLUA, B 2009 rogy - 4,6 mnpa. gonn. CLUA. 2010 rog npuHec
BOCCTAHOBUTE/NbHYIO AUHAMUKY Pa3BUTUA: NacCaXKMpoobopoT BbIpoC Ha 7,3%, rpy30060poT Ha 18,7%,
A0X0Abl NepeBO3YNKOB yBenmunanch Ha 14,9%, naccakmpckasa 3arpyska fOCTUrIa PEKOPAHbIE 3a Mo-
cnegHvie 10 net 78,4%, obecneyveHa ynctas npubslib B pasmepe 15,8 mnpa.gonn.CLUA. o faHHbIM
NATA 06beM naccaxnpckux nepeBo3ok 3a 7 Mecaues 2011 roga ysenmumncs Ha 7,8% Mo cpaBHeHUIO



,ﬂ,OI'IOI'IHVITEl'IbeIe MCTOYHMKN OOXOA0B aBUaKoMMaHuu . . . 197

C aHaslornyHbim nepuogom 2010 roga, HaMbobLUME NOKa3aTenv pocTa obecrneyeHbl B JTaTUHCKOM AMe-
puke (12,2%) n Esporne (11,0%), o6vem rpy3oo6opoTa octanca npaktuyeckn Ha yposHe 2010 roga,
YBENMUMBLUNCL BCero Ha 1,5%. YuuTbiBaA NOCNeKpU3nNCHbIE ABIEHNSA, BHOBb MPOABMBLLMECA B 3KOHO-
MUKe B cepeauHe 2011 rofa, pocT LeH Ha aBuatonameo fo 130 gonnapos 3a 6appens, MATA nporHo-
3vpyeT no utoram 2011 roga ocnabneHve TEMMNOB POCTa MNACCAXMPCKNX NepeBo3oK Ao 5,9%, rpysone-
PeBO30K A0 1,4%, 0XXnAaeMblil YpOBEHb YMCTOM MPUOBLINK cocTasuT 6,9 Mapg. gonn. CLUA.

CpepaHerofoBble TeMMbl POCTa POCCUMICKOro pbiHKa aBuanepeBo3ok B 2001-2010 rr. cocTaBnsnm
10,7% B cCermeHTe NacCaXXMpPCKMX aBnanepeBo3oK 1 6,5% B rpy30BOM CErmMeHTe. SKOHOMMYECKMNIA KPU3NC
2009 rofa okasan HeraTMBHOE BO3AENCTBIE Ha paboTy BO3AYLUHOIO TPpaHCNopTa, KOMYECTBO NepeBe3eH-
HbIX NacCaXXMPOB POCCUINCKMMM aBrakommnaHusmu B 2009 rogy cHu3umock 4o yposHs 2007 roga v cocta-
BU10 45,1 mnH. ven. (-9,4% k 2008 rogy), naccaxmpoobopoT yMeHbLumncA Ha 8,3% [0 112,4 Mpa. NKMm.
Takum 06pa3om, CoKpalLeHne obbema naccaXMpcKmx asuanepeBo3ok B 2009 rogy B Poccuu NpeBbICUI0
o6LLeMmpoBoe naseHne 6onee Yyem B 3 pasa. HaumHas ¢ IV kBaptana 2009 r., HaMeTUIUCb NO3UTUBHbIE
TEHEHUMN BOCCTAHOB/IEHNSA CNpoca Ha aBuaycnyru, 1 yxe no ntoram 2010 roga naccaxmpoobopot
coctasun 147 mapa.nkm (+30,8%), rpy30060po0T - 4,7 MApA.TKM (+32,4%), KONMYECTBO NepeBe3eHHbIX
MaccaXxnpoB yBemumnoch 4o 56,94 mnH.uen (+26,2%). Mo gaHHbIM ®efiepaibHOro areHTCTBa BO3AYLLU-
HOro TpaHcnopTa B Nepuof siHBapb - CeHTA6pb 2011 r. BOCCTaHOBUTENbHbIV POCT OCHOBHbIX NPOM3BOA-
CTBEHHbIX MOKa3aTesieil aBnanepeBo34MKOB COXPaHWU/ICA, XOTS CTal MeHee MHTEHCUBHBLIM, Yem B 2010
rogy, n coctasmn 13,6% no naccaxmpoo6opoTy 1 4,9% no rpy3o060poTy.

B CnoxmBLUENCcAa 3KOHOMUYECKOW CUTyauun AN NOBbILEHUA 3PPEKTUBHOCTU AEATENIbHOCTU Y
obecrneyeHNs KOHKYPEHTOCNOCOOHOCTM aBuanepeBo3ymkam Heo6xXo4MMO OMnepaTUBHO pearnpoBarth Ha
PbIHOYHbIE M3MEHEHUA, pa3BopaYMBaTb PaboTy Mo AasibHENLLIEMY COKPALLEHUIO U3AEPXKEK, MOUCKY HO-
BbIX METOL0B PaboTbl U AONONHUTE/IbHLIX NCTOYHUKOB LOXO/0B.

B TeKywmx ycnoBumsx 60bWLNHCTBO aBMaKOMMNaHWin OCYLLECTBNAKOT CTPYKTYPHble NpeobpasoBa-
HWA, COKpaLLas 4yacTb nepcoHana, onTUMU3NPYIOT CETb MapLUPYTOB U pacnucaHune, BbIBOAAT U3 3KC-
nayarauum HU3KOIMMEKTMBHbIE BO3AYLLUHbIE CyAa, NMepecMaTpuBatoT nporpaMmMbl 06HOB/IEHUSA CaMo-
NETHOro napka, peasim3ytoT rMbKyH TapuU(HYIO NMOMNTUKY, CHKAKOT Pacxofpbl Ha COAepXKaHue KaHa-
NOB MPOLAXMW, (DOPCUPYIOT pasBUTME COBCTBEHHbIX NPOAAX, aKTUBHO NPOABUras yCinyru yepes WH-
TEPHET, COBEPLUEHCTBYIOT KayeCTBO NMPOAYKTa M YCNOBUA MPOrpamm fIoA/IbHOCTU A1 YacTo JieTato-
LLMX MacCaXMpPOB, BHEAPSAKOT CUCTEMbI CAMOCTOATE/IbHOrO 06CNYXXMBaHWUA MacCaXXMpPOB, PacLUMpPAOT
Nno6oYHbIe Cihepbl AesATeNTbHOCTH.

B nocneaHee Bpems 3Ha4MTeNbHO BO3POC/IO 3HAYEHWe [OXOA0B OT peanusauummn ycnyr, ConyTcr-
BYIOLLMX aBmanepeBo3ke. ECM HECKONbKO NET Ha3ag Takme [oX0Abl Oblnn XapaKTepHOW 0COBEHHO-
CTbH HM3KO 3aTPaTHbIX NepeBO3YNKOB, TO CErOHA MPaKTUYECKN KaxKaas aBMakoMmnaHus B MUpe MoJib-
3yeTcqd BO3MOXXHOCTbHO MONYYeHUA AOMOSHUTENbHBIX LOXOA0B [A/1A MOBbIWEHWS Pe3y/bTaTUBHOCTU
LeaTeNbHOCTW.

MpoayKumsa aBrakommnaHum - 3To Habop aBMaTPaHCMOPTHBIX U NPOYMX YCNYyr, Npea/iaraeMbIx Le-
NeBOMY PbIHKY A/19 NPUOBPeTeHns, NCMO/b30BaHNA NN NOTPE6IeHNsA C LeNbio YA0BNETBOPUTL MO-
TpebHOCTb MK XenaHve. K cocTaBnsaroLLMM NPoLYKUUMA aBUaKoOMMNaHUn criefyeT OTHECTU OCHOBHYHO
NPOAYKLMIO - HeMocpeACTBEHHOE aBMaTpaHCMOPTHOE NMepeMeLLIEHNe, a TaKkXKe COMyTCTBYIOLLYO U f0-
MOSTHUTEIbHYIO NPOAYKUMIO (puc. 1).

K ycnyram, conyTCTBYHOLLMM aBUaTPaHCMNOPTHOMY MPOLECCy, OTHOCATCA Te, KOTOpPble Crnoco6CT-
BYIOT peasin3aumm OCHOBHOM MPOAYKUMM U NPefoCTaBNsaoTCA NOTPeOMTeNto Ha atanax npeg- v no-
C/IEMOIETHOr0 06CNY>KNBaHWSA, a Takxke Ha 60pPTY BO3AYLLUHOMO CyAHa (YCnyru no npojaxe rnepesosok,
[l0CTaBKa B/U3 asponopTa, YNyudlleHHOe NuTaHWe Ha 60pTy, NpeaBapuTe/ibHOe BPOHMPOBaHNE MECT B
Ca/I0He camosieTa 1 np.).

JononHutensHas NPOAYKLMSA - CNEKTP YCyr, NpeAHa3HauYeHHbIX NS YA0BNETBOPEHUS LOMNOMHU-
TeNlbHbIX 0OLLECTBEHHbIX MOTPEBHOCTEN, CBA3AHHbLIX C TPAHCMOPTHLIM NEepeMELLEHNEM U MpPeacTaB-
NAOLWMUX UHTEpeC AN naccaxunpos. OCHOBY [OXOA0B aBMaKOMMaHWi OT MPOAaXM AOMNOMHUTENbHbIX
yCnyr naccaxmpam popMupyeT Tak HasblBaeMasi «bonbLuas TpoviKa» yCnyr - 6pOHMPOBaHME rocTu-
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HWL, apeHaa aBTOMOOMIEN, NPoAaXKa CTPaxoBbIX MOANCOB. M0 AaHHLIM MEXAYHAPO4HON KOHCANTUH-
rooit Komnanun Eyefortravel, B HacTosiLee Bpems 72% aBuanepeBO34MKOB MpeasiaraloT CBOUM Kin-
eHTam YCnyru «bosbLLIOA TPOWKM».

C-mmm=mm- \ i
';' OCHOBHAA |I ABUNaTPaHCNOPTHOE NnepemMeLLeHne
o S Y S — 1 naccaxwupos, 6araxa, rpy3oB, NoYThI
8 NPOAYKLMA 1
K ul ) 1
||7|l /m \ :
4 CONYTCTBYOUWAHA j Ycnyrn no npogae nepesosok, Tene-
A 1 (hOHHbIVA LLeHTp, A0CTaBKa Naccaxu-
8 npPoAyKUUA | poB B asponopT u np. I
A \ v ’
g C ___________________________________ N I I
'I\_I" OONONHWTENBHAA | BPOHMPOBaHKE TOCTUHILL, apeHaa |
A 1 aBTOMOGM/ENA, TYpUCTUYECKNE YCNYTH,
H npoaykKund | CTpaxoBble NPOAYKTbI 1 Mp. )||
v J o

Puc. 1. OCHOBHbIe COCTaB/MAOLLME NPOAYKLMM aBUAKOMMAHMM

ConyTCcTBYHOLLME N [OMOSTHUTENbHBIE YCYTW NpeaHa3HayYeHbl 419 NOBbILLIEHUA NPUB/IEKATE/IbHO-
CTU N KOHKYPEHTOCNOCOOHOCTM NPOAYKLMN aBUaKOMMaHWW, CyXaTt AOMOIHUTENbHbIM UCTOYHMUKOM
(hopMmnpoBaHMA LOXOL0B.

Mo oueHKam OTpac/eBbIX CreLManncToB NPoAaxa COMyTCTBYHOLLEN 1 OMNO/HUTEIbHON NPOAYK-
LN MOXET YBEIMYMTb JOXO0AbI CETEBOW aBMakoMmnaHun B cpegHeM Ha 10%. O6wwmii 06bem fONONHN-
TeNbHbIX JOX0A0B aBMaKOMMaHWUii B HacTosiLLee Bpems oueHmBaeTcs B 21,5 mapg.gonn.CLUA B rog.

B paHHoOW cTaTbe 60s1ee feTaslbHO pacCMOTPeHbI COMYTCTBYHOLLME YCNYTN Kak UCTOYHWUK YBe/u-
YeHUA LOXOL0B aBMaKOMMaHUM.

POCT KOHKYPEHLMM CO CTOPOHbI HWU3KO GHOMKETHLIX NEepeBO3YMKOB, M3MEHEHME MpPeAnoYTeHMi
MaccoBOro MoTPebuTens, yBennMyeHe pacxXoLoB Ha OnepauyioHHYH0 LeATeNlbHOCTb, CHUDKEHME cripoca
- BCe 3TV (PaKTOpbI MOCTaBUNN Mepes TPaaULMOHHBLIMU aBMaKOMMaHMAMN HeOOXOANMMOCTb BHECEHUS
MN3MEHEHWIN B aCCOPTMMEHT MpPeAoCTaBNseMbIX YCAYr M NONAUTUKY LieHoo6pa3oBaHus. Ecnm paHblue
CTOMMOCTb aBManepeBo3Kn HopMUpPoBasIach NO NPUHLMMNY «BCE BK/IKOYEHO» U LIE/bIA KOMMEKC yCyr
Obln YacTbio 6a30B0ro Tapuda (ycnyru no Npogaxe nNepeBo3oK, NMTaHue Ha 6oOPTYy, HOPMATUBHbI Ga-
raXxk 1 np.), To CErofHs MHOXECTBO aBMaKOMMaHWiA NpegnaratoT naccaxunpy 3KOHOMUYECKOro Knacca
Habop AuddepeHUMpoBaHHbIX COMYTCTBYHOLMX YCAYT 3a AOMOMHUTE/IbHYIO CTOMMOCTb K 6a30BOMY
Tapudy, ycTaHOB/IEHHOMY 3a HEMOCPEeACTBEHHOE TPAHCMNOPTHOE MepeMeLLeHNE.

Mepexon K 6onee Npo3payHOMY LIEHO06Pa30BaHMIO TPAAULMOHHbLIX aB1aKOMMaHWiA NpesoCcTaBun
naccaXnpy KayeCTBEHHO MOBLICUTb YPOBEHb CaMOCTOATE/IbHOM OpraHmn3aLmMmn nyTewwecTsuns 1 Boibopa
HeobX0AUMbIX YCYr Mo CBOEMY YCMOTPeHMIO. Bce 3TO MO3BOIMT YNYULINTL KOHTPO/Ib Haf TpaHc-
MOPTHLIMW pacxofamMun naccaxkmpa, CHU3UTL 6a30ByH0 CTOMMOCTbL aBuarnepeBos3ku. B cBO ouepesb,
aBMaKoOMMaHUM Noy4YnUIN BO3MOXHOCTb PacLUMPUTL aCCOPTUMEHT COMYTCTBYHOLMX YCYT, MNOBLICUTb
NOSNbHOCTL CYLLECTBYHOLLEN KNMEHTYPbI, NPUBeYb AONOMHUTE/bHLIA NAacCaXMPONOTOK, YBENNUYNTb
paoxofbl. CnefcTBreM NOAOGHbIX U3MEHEHWIA A1 aBUAKOMMaHUIA ABASKOTCA Takue KtoYeBble (hakTo-
Pbl KaK YKpenieHue nosvuumii B YCN0OBUAX XECTKOM KOHKYPEHLMM Ha PbIHKE aBManepeBo30K U NoBbI-
LLIEHVEe KaYecTBa MNpegiaraeMoro npoaykKTra.

Wccnegosanve, nposegeHHoe netom 2008 r. KOHCAITUHIOBbIMW KOMMaHusMu ldeaWorks u
Terrapinn cpean 113 pyKoBOAMTENEN BbICLLErO 3BEHA aBMaKOMMaHWii Mo BCeMY MUpPY, MOKasasno, YTo
69% pecnoHAEeHTOB CYMTAOT, UTO MPAKTUKA B3MMaHWA COOPOB 3a COMYTCTBYHOLLME YCNYTN MOMYYUT
[anbHenwee passuTre. Meorpadms y4aCTHUKOB NPOBEAEHHOIO MCCNeA0BaHNSA, NPEAMETOM KOTOPOro
CTa/im c6opbI 3a CONYTCTBYHOLLME YCyrn, obLumnpHa - 40% pyKoBOAMTENE aBMaKOMMaHWI NpeacTas-
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NANN eBPONencKme cTpaHbl U Poccunto, 22% - CLUA 1 KaHagy, 14% - cTpaHbl A3un U TUXOOKeaHCKUI
pervoH, 12% - ctpaHbl BavxkHero n CpepHero Boctoka v Agpuku. MNMopsagka 65% pecroH4eHToB K
Hanbonee pacnpocTpaHeHHOMY CH60py OTHeC/IM cOop 3a OCyLLEeCTB/eHNe BPOHMPOBaHNA aBMarnepeBo-
30K 4yepe3 TeNlepOHHbIA LeHTP, ewe 16% pyKoBOAMTENEN CUMTAtOT, YTO BHEAPST yKasaHHbI coop B
onvkaiwem Oyayuiem. MonoBMHa ONPOLUEHHBIX KOMMAaHW NpefocTaBnseT nuTaHue 3a LOMNOSHU-
Te/bHYyt0 nnaty, 42% BBenu c60p 3a BTOPYHO eAUHNLLY 3aperMcTpmMpoBaHHOro baraxa v ewle 32% pec-
MOHAEHTOB NNaHUPYIOT NPUMEHUTb aHa/IOMMYHBIA C60p B BnvdkaiLlee Bpems. K 40CTaTO4HO pacnpo-
CTpaHeHHbIM cbopamM A/ NMacCaXKMpPOB 3KOHOMWYECKOro Kfacca Oblnv TakKe OTHEeCeHbl orara Ha-
MATKOB Ha 60pTy (42% OnNpoLUeHHbIX), NpeaBapuTeibHOe BPOHMPOBaHME MECT B CaMOJIETe C YBen-
YeHHbIM PacCTOAHMEM MeXAy Kpecnamu (38%), onnara nepeBo30oK Yepe3 Be6-CalT ¢ UCMO/b30BaAHMEM
KpeauTHBIX KapT (36%). MepeyeHb fecAaTn Hanbosiee YacTo BCTPeyaroLwmxcs coopoB npriBeseH B Tabn.
Cpeay noTeHUMabHbIX YCNYT, KOTOPbIE MOTYT ObITb OKa3aHbl 3a JOMOIHUTENIbHYIO NATY, ONPOLUEH-
Hble PYKOBOAUTE/IN aBUaKOMMaHUA OTMETWUIN NpeLoCTaBNeHne Ha 60PTY AOCTyNa B MHTEPHET U MO-
GunbHol TenethoHHol cBasn (57% n 45% COOTBETCTBEHHO), YCKOPEHHOE MPOXOXAEHME aspornopTo-
BbIX CNyX6 (32%), obecreyeHne perncTpaumm Ha peilic NepcoHasioM asponopTa Uan aBMakoMnaHum
(19%).

B nocnegHee BpeMsi Hambosee LUMPOKOe pacnpocTpaHeHre coopbl MOMyYUIN Cpean KpynHenwmx
amMepUKaHCKNX aBMakoMMNaHWii, KOTOpble BBENW SOMNOMHUTENIbHYO ONaTy 3a NpoBo3 6araxa, ycnyru,
npegocTasniseMble Ha 60pTy M 0hOpPMIEHUE MPeMUa/IbHBIX MEPEBO30K B paMKax nporpaMm nootpe-
HWS YacTO NeTatoLLMX NaccaxXmpoB. EBponeiickme nepeBo3vnKm, onupasch Ha OrbIT HA3KO 3aTPaTHbIX
KOMMaHWi, TaKkXe NOCTENEHHO NepexosT Ha OKa3aHue CONYTCTBYHOLWMX YCNYT 3a OTAE/bHYHO MaTy.

Tabnuua 1

MepeyeHb OCHOBHbIX CONMYTCTBYHOLLMX YCNYT, MPEeAOCTaB/ISEMbIX Ha NIATHON OCHOBE,
Mo pe3ynbTaTam uccnefoBaHus komnaHuii IdeaWorks n Terrapinn, asryct 2008 .

n/n | ConyTcTByHOLLME YCAYTW, NPeA0CTaBNAERGIROMNAHNIA, NPUMeHsI0% KOMMaHWUiA, NnaHnpyH-
Ha NJaTHOM OCHOBE Lmx cbop LLMX MCNONb30BaTb COOP
1 | BpoHVpoBaHVe NePeBO30K Yepe3 TeNeOHHBIN
LIEHTP 65% 81%
2 | MutaHune Ha 6opTy 50% 65%
3 | Bropas eamHuua baraxa 42% 7204
4 | Hanutkun Ha 6opTy 42% 51%
5 | Jlerkve 3akyckmu Ha 6opTy 40% 49%
6 | MNMpeaBaputensHoe 6POHMPOBaHWE MeCT|C
YBE/IMYEHHbIM PacCToAHMEM MeXay Kpecnamn  38% 79%
B Ca/IOHE caMo/ieTa
7 | icnonb3oBaHue KpeMUTHbIX KapT A/1d ofinathbl 0 0
NepeBO30K Ha Be6-cauTe 36% 55%
8 | MNpenBapuTenibHOe 6POHMPOBaHME MeCT|B ca- 0 0
JIOHe camosieTa 29% 25%
9 | lNepBas egnHMLa baraxa 21% 33%
10 | NpocmoTp BMAeonporpaMmM Ha 6opTy 17% 46%

MOXHO BbIAENNTb [Ba LOMONHUTENbHBIX (haKTOpa, KOTOPbIE CTUMY/IMPYHOT peasnsaLmio NonTu-
KW B3VIMaHWA OTAENbHbIX COOPOB - OFPaHMYEHHOCTb pe3epBa ANs YBENMYEHUS TapuoB B YCNOBUSAX

1.
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CHWKEHWS Crpoca Ha aBranepeBO3Ky 1 BbICOKON KOHKYPEHLUNW, a TakxKe akLenTrpoBaHue OrnmcaHHowM
MOSIMTUKM aBmanaccaxvpamm.

MpoBeAeHHbI aHaIM3 CONYTCTBYHOLLMX YCNYT, OKa3blBaeMbIX TPAAULMOHHBIMU 1 HU3KO 3aTpar-
HbIMW aBUaKOMMNaHWAMM, NO3BONAET BbIAENUTL TPU FPYNMbl YCAYTr B 3aBUCUMOCTW OT 3Tana ux npe-
[,0CTaBNeHns naccaxunpy:

- YC/YTW Ha 3Tare npeLnosieTHOro 06¢cny>KnBaHus;

- yCNyru, OKasblBaeMble Ha 60pTy;

- YC/yr1 M0 OKOHYaHWIO MOSeTa.

B T1abn. 2 npeacrasfieHbl OCHOBHbIE COMYTCTBYHOLME YCYTU, KOTOPbIE NPEAOCTaB/AT Kpyri-
HelLIne MHOCTPaHHbIe TPaAWLMOHHbIE aBMAaKOMMaHWUW 3a JOMOMHUTENIbHYO NAaTy, N0 COCTOAHUIO Ha
OKTA6pb 2011 T.

Tabnuua 2

OCHOBHbIe COMyTCTBYIOLLME YCNYTK, NPefoCcTaBsgeMble TPAAULNOHHBLIMI NepeBo3ynKamm
3a AONONHUTENIbHYIO NNaTy Mo COCTOAHUIO Ha OKTA6pL 2011 T.

HavmMeHoBaHWe ycnyru AsunakomnaHus (kog U[ATA)
AF|AZ | BA|CO|DL | KL |LH|SI |UA

Ycnyru Ha npeanoneTHOM W NOC/EN0NETHOM
3Tanax 06cayXunBaHus

TpaHcgepsb! B/13 asponopT + |+ + + |+
BpoHMpoBaHWe MeCT C yBe/IMYEeHHbIM PacC oS- + |+ + + |+
HMEM MeX[y Kpecnamu
MnaTHaa nepeBo3ka baraxa: 1-e MecTo bdraxa + |+ +
B 9KOHOMWMYECKOM Kfiacce 2-e Mecto baraxka |+ |+ [+ |+ |+ |+ +
AononHutenbHoe MectoGaraxa | . |, |4+ |+ |+ |+ |+ +
MpefocTaBneHne NapKOBOYHbIX MeCT A/151|aBTo + |+ +
mMobuseli B asponopTy 6a3npoBaHums
Mpogaxa NepeBO30K: B OpuCe aBMakoMnaHum | + |+ | + + [+ [+ +
4epes KOMI-UeHTp | + |+ |+ |+ |+ |+ |+ +
Ha web-caiTe + |+ |+ + |+
lMepeodopmieHMe NpemMUaibHbIX NepeBo3oK + |+ |+ + |+ |+

4acTo JIETAOLLMM Maccaxupam
O6cny>KmBaHWe HECONPOBOXAAEMbIX AeTel | +
[JocTyn B 3a/1bl 0XXngaHnsa bu3Hec Knacca |ons + +
NnaccaXnpoB IKOHOMNYECKOI0 K/acca
Ycnyru Ha 60pTy BO3AYLUHOrO CyAHa

becnownnHHaa Toprosns ToBapamu Duty|Free| + | + +

+
+
N
+
T
+

+
N
T
N
N

Mpoaaxka afikoroNbHbIX HANUTKOB B Ca/iOHe + |+ +
9KOHOMMYECKOr0 K/acca

MobunbHas CBA3b UM UHTEPHET Ha 6opTyY + + |+ |+ [+ [+ |+
Npopaxka cyBeHNPOB + |+ |+ + +

[na NpoaBMKEHUA LONONHUTENIbHBLIX WU COMYTCTBYIOWMX YCIYT NepeBO3YNKN UCMO/b3YHOT pas-
NNYHbIE KaHaslbl NPOAAXK - COBCTBEHHbIE OMCLI NPOAaXK, TenetOHHbIE LEHTPbI, BEO-CaiiThbl, KMOCKM
CamMo00CY>KMBaHUSA, TYPUCTUYECKME areHTCTBa. B yCnoBMsaX CTPeMUTENIbHOTO pocTa NomnyispHOCTU
WNHTEPHET MPoAaXK Hambonee aMEKTUBHLIM UHCTPYMEHTOM MPUB/IEYEHNA AOMNONHUTE/IbHBLIX [OX040B
CTaHOBMTCA Be6-CalT aBMakoMnaHun. BaxXHbIM SIBNSETCA cAenaTb NpoLecc Bbibopa U NpruobpeTeHns
AOMONTHUTENBHBIX YCYT MPOCTLIM 1 YA0OHBLIM A1 NOTpebuTens.

C poCTOM KO/IMYeCTBa YC/yr, OKa3blBaeMbIX B [OMOMHEHVE K HENOCPEACTBEHHON aBmanepeBo3ke,
nosiBMIacb He06XoAMMOCTb aBTOMAaTU3ALMM MPOLLECCOB UX MPOAXKU U yyeTa. [na NoBbIWeHUs 3g-
(DeKTUBHOCTW YMpaB/ieHNA [0X04aMWU OT MPOAKU COMYTCTBYHOLWMX, AOMOHUTENbHBLIX YCNYyr Beay-
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LMe MOCTaBLMKN TEXHOMOTMYECKUX M OUCTPUOYTUBHBIX PELLeHWI ANS aBvaoTpaciv Npeanoxuim
PbIHKY CreLmManM3npoBaHHble NPorpaMMHbIe NPOAYKTbI.

ABTOMAaTU3MPOBaHHbIe peLleHnst B 06/1aCTH NPOLaXKN CONYTCTBYHOLWMX U AONOMHUTENIbHBIX YCYT
MO3BO/IAKOT aBUAKOMMaHUAM:

- YBEIMYNTb [OXO/bI 38 CHET NOBbILLIEHUA MPOU3BOANTENBHOCTY TPYAa AUCMETYEPOB MO NMPOLAXE,
NCK/TIOYEHNA BO3MOXHOCTW (DUHAHCOBbLIX MOTEPb BCNEACTBUE Ye/loBeYeCKUX owmboK (uam owmbok
orepaTopoB) B pacuyeTe cOOpPOB Gnarogaps NOAHON aBTOMaTMU3aLUM 0DOPMIEHNS YCAYT;

- 06ecneynTb NPO3PaYHOCTL LIeHO0Opa30BaHMA YCYT 3a CYeT AeTaM3MPOBaHHOIO OTOBPaXKeHUs
06LLeil CTOMMOCTM NPeoCTaBNsSEMbIX YCYT ANA NOTpebuTens;

- NMOBbICUTb KayeCTBO YNpaB/eHnst CUCTEMOW COOPOB 3a CHET aBTOMaTM3aLmy npoLecca yyeta fo-
NOMTHUTENbHBIX AOXO0A0B, NOMYYEHNSA ONepaTUBHOM MHOPMaLMKN 418 NPUHATUA PELLEHWIA MO ONTUMK-
3auMmn NOMIUTUKIN NPOLAXK AONONHUTENbHBIX YCYT B Pa3/IMYHbIX KaHasiaX NpoLaxu.

B TeKyLWMX pbIHOYHbLIX YCNOBUAX POCCUMINCKME NEPEBO3UNKI A1 KOMMEHCaLUM pocTa aKcnayaTa-
LIMOHHBIX PAaCX0L0B N CHUXEeHUSA LOXOLHOCTU NacCaXMPCKMX MePeBO30K TakKxXe npopabaTbiBakoT BO3-
MOXHOCTU (hOPMMPOBaHNSA AOMOMHUTE/bHBIX MCTOYHUKOB NOMYYEHNsA AOX0A40B. BedyLmii poOCCUMINCKIIA
nepeBo3unk OAO «A3pohioT - POCCUIACKME aBUASIMHKM B KOHLe 2008 I. Npefnoxmn CBOMM K/IMeHTam
AOMNOMHUTENbHBIE YCNYTW NPY NPoAaXe vepes Be6-caliT - 6pOHMPOBaHMe OTeneil U apeHja aBTOMOOK-
neii. B pekabpe 2008 r. Ans nosbiLLEeHWs 3PEKTUBHOCTA AeATENIbHOCTM COBCTBEHHOIO KaHasa Npogax,
KOMMeHcaummn TpyaosaTpaT B othmucax co6CTBEHHbIX Npogax A3podioTa BHeAPEH CEPBUCHbIV CO0p 3a
06CNy>KMBaHWe NaccaXMpoB; B paMKax NporpamMmmMbl pacLLMPEHNs CEPBUCOB 4151 KNIMEHTOB Obl/ia OTKPbI-
Ta AONOMHUTE/IbHAA NIMHUA TeNeOHHONO LeHTpa UH(opMaLMn U GPOHMPOBaHUA, YCYT NO KOTOPOWA
NpeLOCTaBMSNNCL Ha NIATHOM OCHOBE Yepe3 0rnepaTopoB MO6WNbLHON cBsisn. B cepeanHe 2009 r. BHe-
ApeH co0p 3a 06CNy>KMBaHME HECONPOBOXAAEMbIX feTel, B Hosiope 2009 I. - 4ONONHUTeNbHAsA niaTHas
ycnyra no 6poOHMPOBaHNIO MECT «MOBbILLEHHOV» KOMGOPTHOCTUN B Ca/lOHEe 3KOHOMMUYECKOrO K/acca, B
rnpovecce pa3paboTku apyrune cobopbl 3a MPefocTaBneHne ConyTCTBYHOLLMX YCAYT.

B HacTosLlee Bpems OKazaHMe CONyTCTBYHOLWMX YCAYTr CTAHOBUTCA HEOTHEM/IEMO YacTbto op-
MUPOBaHWSA [0XOA0B, BaXKHON COCTaBNAOLLEN KOMMEPUYECKOW NONUTUKK Nto6ol aBrakomnaHun. B
3TOW CBA3W CNOCOOGHOCTL KOMMaHMM OnepaTyBHO pearnpoBaTh Ha KOHLIOHKTYPY PbIHKA, CBOEBPEMEH-
HO onpeaensTb U APHEKTUBHO YA0BETBOPSATL 3arpochkl MOTPebuTenei, ocBamBaTb HOBbIE NHCTPYMEH-
Tbl MPOABWXKEHUA YCNYT U LOMOMHUTENbHbIE UCTOYHMUKM (DOPMUPOBAHNSA [OXOLO0B CTAHOBATCA Hanbo-
Nee BXXHbIM KOHKYPEHTHbIM MPenMyLLLECTBOM - 3a/10r0M A0/ITOBPEMEHHOTIO yCrnexa Ha pbIHKe.
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ANCILLARY REVENUE OPPORTUNITIES OF AN AIRLINE
IN CURRENT MARKET CONDITIONS

Charychkina S.N.

In this article main trends of Russian and global air transportation market are defined, key indicators for airlir
formance improvement in current market environment are formulated, airline’s product determination is given an
classification is proposed, airline commercial policy features related to product development and pricing policy at
scribed. Comparative analysis of ancillary services of major air carriers is made, taking into account international
ence e_clipr:jomic efficiency of ancillary service implementation on airline market position and product quality impr
is justified.

Key words: airline market, efficiency, competitiveness, airline products, ancillary revenue, pricing policies.
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