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Heabro padorel Llenpio padOTHl SBIASETCS pPELICHHE HAay4YHOW 3a/1ayd B
IIPOBEICHUH UCCIIEI0BAHMS MIOTEHIMATBHBIX PUCKOB KPYITHBIX PA3JIMBOB TOIUIMBA HA
NEeppoHE B a’poIopTax, TakkKe pa3paboTKa METOAMYECKUX PEKOMEHJAIUU IO
CHWKEHMIO Bo3zeicTBUs JgearenbHoctTh T3K Ha nOpupogHyl0o W COIMAIbHO-
SKOHOMHYECKYIO CpENY.

AKTYyaJIbHOCTH PadoThI: B nepcrnekTuBe, ¢ MHTEHCUBHBIM SKOHOMHUYECKUM
POCTOM B CTpaH€ NPOTHO3ZHUPYETCS YBEIUMYEHUE BO3AYIIHBIX NEPEBO30K, YTO
MIPUBEJIET K YBEIMUYCHUIO aBHAIMOHHBIX PEMCOB U KAK CIIEICTBUE YBEINYCHUIO
NOTpeOIEHUS aBUALIMOHHOr 0 TOIIMBa U sKcmutyatanuu T3K.

JUI1 N1OCTHKeHHUs MOCTABJICHHOM wLeaIM ObLIO Heo0X0AMMO peluTh

cJleayrmue 3agaan:

. npoaHanuzupoBath padoty T3K aspomopra, OIEHUTH 3KOJIOTHYECKYIO
0e30macHOCTh, HAa OCHOBAaHWU MPOBEACHHOTO MCCIEIOBAHUSA BHECTH
NPEAJIOAKEHHUS 111 MUHUMU3ALMNA aBapUITHBIX CUTYalMi HA IPEANPUSATUN.

. MOJIYYUTh MOJAPOOHYI0 HH(MOpPMAIMIO 00 HMCTOPUYECKUX HHIUMJCHTAaX B
MEKTYHApOAHOU TPAKTUKE, KOTOPHIE MPUBEIH K Pa3JIMBy TOILIUBA BO BpeMs
3ampaBKU BO3JIYIIHOTO Cy/IHA;

. OIICHUTh PUCK BO3TOpaHUs WM B3pbIBAa MPH 3aIllpaBKEe BO3YIIHBIX CYJ0B
PEaKTUBHBIM TOTUTMBOM M pa3paboTaTh MEPHI MO CHIDKCHHUIO PUCKOB IS
BHEJIPEHHUSI B a3PONOPTax.

. Pazpabotath METOUKY OLIEHKU DKOJOTUYECKUX MOCJIECACTBUM MPU pa3IUBe

aBUATOIUIMBA B a3POIOPTY.

B sTom uccnenoBanuy ObUTH BBISIBIICHBI OTKa3bl 00OPYAOBaHUS, KOTOPHIE MOTYT
MPUBECTH K pa3IMBY TOIUIMBA HA paMre BO BpEMs 3alpaBKU, TEXHUYECKOIO
oOCTy>KMBaHHS caMoOJIeTa U OTepalliil Mo CIUBY TOIUIMBA. JlaHHBIE O YacTOTe ObLIH
MOJIYYCHBI B pe3yJibTaTe 0030pa UCTOpUUECKOM HMHPOpMaIMK. bbUIO yCTaHOBIIECHO,
YTO OCHOBHBIM KPUTHYHBIM MOCJIEICTBUEM Pa3JIMBA TOIIMBA MOXKET CTaTh MOXKap C

MOCJEAYIOIIUM €r0 PACIPOCTPAHEHUEM.



OCHOBHBIM BUJIOM TOILIMBA, UCTIOJIB3YEMBIM KaK JIJIsl TPAXKIaHCKHX, TaK U TSI
BOCHHBIX CaMOJIETOB, SBJIAECTCS TOIUIMBO JUIsl PEaKTUBHBIX ABUrareieit mapok TC-1,
PT. D10 TOMIMBO C JOCTATOYHO HU3KOW JIETY4YECThIO, BOCINIAMEHEHHUE KOTOPOTO
3aTPYJHEHO MO CPAaBHEHHIO C BHICOKOOKTAHOBBIMU OCH3MHAMMU ISl aBTOMOOMIIEH. 3a
nocienHue 15 Jer B pa3iMyYHBIX a’poONopTax MO BCEMY MHUPY MPOU3OLIET P
KPYIHBIX Pa3IMBOB aBUALIMOHHOTO TOILJIMBA.
MeToabl qUCCEPTAIMOHHOTO HCCIeI0BAHUSA, UCIIOJIb30BaHHbIE B paboTe.
HccnenoBanusi BBITIOJIHEHBI C UCTIOIB30BAHUEM METOJIOB TEOPUH CUCTEM YITPaBICHUS
,TEOPUU  yOpaBlieHUs, (PaKTOPHOrO  aHaIM3a, HCCIEAOBAaHUS  OIEpalN,
,MaTEMaTHIECKOT'0 MOJCINPOBAHNS MAaTEMATUYECKOM JIOTHUKH, TEOPHH BEPOSTHOCTH
U MUMHUTALMOHHOTO MOJEIMPOBAHUS, TEOPUM OpPraHU3alMd MPOU3BOJICTBA, METOH
«TPUYHUHA-CIIEICTBUEY.

NudopmarimonHoii 6a3oii B paboTe ObUTH UCIIOJIb30BAHbI:
. CTaTUCTUYECKHUE OTUYETHI O pe3yibTarax padorsl T3K
. oduIManbHBIE TOKYMEHTH B BHJE JEHCTBYIOIIHUX KOIEKCOB, (eaepatbHBIX
3aKOHOB, MOCTAHOBJICHUW NPABUTENbCTBA, MEKIYHApPOJIHBIX KOHBEHLUN U COTIJia-
LIEHUH, JOKYMEHTOB MexyHapOJHON OopraHu3anuu rpaxaaickon apuanuu MKAO,
a TaKkK€ HOPMaTUBHO-TIPABOBBIX aKTOB TPAHCIIOPTHOTO KoMIuiekca PD, Bkirouast ['A;
. HayyHble MCTOYHHKU B BUJE JAHHBIX U CBEJACHUN M3 KHUT, >KYpHaJbHBIX
CTaTel, Hay9HbIX JOKJIAJ0B U OTYETOB, MEXKAYHAPOAHAS JTUTEPATYPa [ BHISIBICHHUS
UCTOPUYECKUX MHUIUACHTOB B MUpPE, KOTOPbIE MPUBEIHN K Pa3IMBy aBUAKEPOCHHA BO
BpeMs 3aIIPaBKU CaAMOJIETa;.
. MPOBEICHUE KOJIMYECTBEHHON OLeHKH pHUCKOB (QRA) 1ByX OCHOBHBIX
METOJIOB 3allpaBKM BO3AYLIHBIX CYJOB: M3 THJApPaHTa U C UCIOJIb30BAaHUEM
TOTTUBO3AIPABIINKA;

. onpesesieHue MNOTEHUUANIbHBIX MEp IO CHUXEHHIO PHCKa, HpPOBEICHHE
aHaJM3a 3aTpaT U BBITOJI, U TIpeICTaBIeHHe Hanboiee F(h(PEKTUBHBIX C TOUKH 3PCHHUS
3aTpat Mep.

VYBenuunBaeTcss pUCK BO3HUKHOBEHMSI HEIUTATHBIX U CUTYalUH,

OKa3bIBAIOIIMX HETaTUBHOE BIMSIHUE HA OKPYKAIOIIYIO cpeay (3arpsi3HEHUE MOYBHI,



TPYHTOBBIX BOJI, 3arpsi3HEHUE BO3/yXa, BO3/AeCTBHE Ha (iiopy U dayHy) U

6e3onacHocTh padboTel T3K aspomnopra B nemnom.

OcHOBHOI1 pon3BOICTBEHHOM AesTenbHOCThI0 T3K asponopra siBisiercs
IpUEM, XpaHEHUE aBUALIMOHHOTO TOIIMBA, O€H3MHA, AU3ENbHOrO TormuBa, I'CM, a
TaKKe 3alpaBKa TOIIMBOM BO3YIIHBIX CYJIOB U TPAHCIIOPTHBIX CPEJICTB

a’poropTa.

Ha puc. 1 Iloka3aHa B cXxeMaTHYSCKOM BHUAC IICIIb ITIOCTABOK U pACIIPCACICHUA

TOIIJINBA OT He(bTenepepa6aTLIBa}0mer0 MNpCaAIpuATUS 10 BO3AYIIHLIX CYJI0B

£y

Kovewas craHms| }

dunsTp/oTAENUTENL BOALI

Puc. 1. Llens noctaBok u pacnpenenenus tommsa ot HII3 no BC

B KpynmHBIX MEXIYHApOIHBIX a’3pONOPTAX €XKEAHEBHO 3aIpPaBIISIIOTCS
HECKOJIBKO COTEH CaMOJIETOB. EXeCyTOUYHBIM pacxoj] aBHUALMOHHOIO TOILIMBA
npeBbimaetT 4-5 MUWUIMOHOB JUTPOB. UTOOBI YMEHBIIUTH PHUCKU, ABUAIIMOHHOE
TOILJIMBO OOBIYHO XPAHUTCS HA KPAKO adporopTa WM Ha MPUJICTAIOIINX TEPPUTOPUSIX.
3aTeM  aBTOMOOWISAMH-3alpaBIIMKAMA WJIA 1O CHCTEME TpyOOmpOBOIOB

ABHUAlITMOHHOC TOIINIMBO JOCTABJIACTCA K 3aIlIpaBIIICMOMY CaMOJICTY.



[IpoBenenHoe  uWcclieIOBAaHUE  MPAKTUYECKH  MOJHOCTHIO  OXBATHIBAET
0e3onacHocTh 3KcmutyaTanuun T3K Kak omacHOro mpoM3BOJCTBEHHOTO OOBEKTa
(OI1O), ananu3upyeT MOCHEACTBUS BO3MOXKHBIX aBAPUM, BBITIOJIHSIETCS B paMKax
JEKJIApUPOBAHUS TPOMBIIIIEHHON O€30MacCHOCTH, M COCTOSIHHE HSKOJIOTMYECKON
0e30MacHOCTH ONpENeNsieTCs TIJIABHBIM 00pa3oM BO3MOKHOCTBIO TPUYMHEHUS
aBapyuy MaKCHUMaJlbHOTO equHOBpeMeHHOro Bpena OC.

Hepenko B aspomoprax MNPOUCXOAST CIAydyaw pa3JIMBOB AaBUATOIUIMBA Ha
neppoHax. MHorue y4YaCcTHUKM IIpollecca TOINMBOOOECHEUEHS U JIPYrux
a’pOIMOPTOBBIX CITY’KO 3aMHTEPECOBAHBI B YCTAHOBICHUH YPOBHSI PUCKa, CBI3aHHOTO
C 3aIlpaBKOM, TEXHUYECKUM OOCIYy>KMBAHHUEM CaMOJIETOB U ONEPAIUsIMU MO CIUBY
TOIUJIMBA, BBIIIOJIHSAEMBIMHA HA MEPPOHE U CHIXKEHUEM SKOJIOTHUYECKUX MOCIIEICTBUI
MIpU pa3jiiBe aBUATOIUIMBA. B 3TOM CBsI3U mpensiaraeTcs MpoOBECTH KOJUYECTBEHHYIO
OLICHKY PHUCKOB, CBSI3aHHBIX C 3allpaBKOIl CaMOJIETOB TOILUIMBOM U OLIEHUTH, KaKHE
MEphbI TI0 CHMYKEHHUIO PUCKAa MOTYT MOTPEOOBATHCS, a TAKKE pa3paboTaTh METOAUKY
CHIKEHHUSI IKOJIOTUYECKUX MOCIIEICTBUIA.

Oo0bexToM mccaenoBanus spisiercs T3K asponopra u ee mpuiieraronme
TEPPUTOPUH.

IIpeaMeTomM  HCCIEI0OBAHUA  SIBJISETCS METOJIMYECKUN  aJICOPUTM
MEPONPHUATHN MO OICHKE YKOJOTUYECKUX MTOCIICICTBUN

Cnenyer OTMETHUTb, YTO OCHOBHOW OOBEM MOTpeOJEHUS AaBUATOIUIMBA B
rpaxaaHckor aBuanuu (6omee 50%) mpUXOAMTCS Ha a’dpPOMOPTHI MOCKOBCKOTO

aBuaysna (IllepemetneBo, JJlomonenoso, Buykono).

N3 nmpencraBaeHHBIX CTaTUCTUYECKUX JaHHBIX 3a 2013-2019rr. cnexyet, uto
00beMBI TTOTPEOJICHHST aBUATOIJIMBA B TPaXJAAaHCKUX a’pONOpTax YBEIMUUBAIOTCS,
CJIE0BATENBHO, YBEIIMYMBAKOTCS PUCKHA HETATUBHOI'O BO3AEHUCTBHUS HA OKPYKAIOLYIO

Cpedy B cllydae pa3jiuBOB TOILJIMBA.
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Puc. 2. O6bém notpebnenus aBuakepocruta B PO

O06bembl TOTpeOICHUST aBUATOIUINBA, TPOU3BEACHHOTO Ha poccuiickux HIT3

Tabmuma 1. O6BEMBI MOTPEOICHNS aBHATOIIIINBA

2013 2014 2015 2016 2017 2018 2019
MAY 411 437 424 386 4,23 4,49 4,72
Asnanus PO ¢ MAY 738 792 701 651 715 7,77 7,99
IIp. I'paxxa. I[Totpeo-
R0 1,03 084 0,72 106 127 1,16 1,35
CHIIOBBIE BEIOMCTBA 1,34 166 183 1,76 201 165 1,32
DKCopT 078 102 155 182 186 181 1,65

Bcero 10,52 11,43 11,12 11,14 12,29 12,39 12,32
Bcero no PO 9,7 1041 957 932 1043 10,58 10,67
Bcero no PO rp.

CexkTop

8,41

8,75

7,73

7,57

8,42

8,93

9,35




Ecnu paccMaTpuBarh TOJBKO ONEpPAlMX MO 3alpaBKE TOIIMBOM, 3a MEPUOJ
(2016 r. — 2020 r.) 66110 3aperucTpupoBaHo 264 UHIKUEHTA, B PE3yJIbTaTe KOTOPHIX
ObUT0 MOTEepsHO TpuOM3UTeNbHO 21 800 MTUTPOB peakTUBHOTO TOIIMBa. [IpUunHbI
pPa3IMBOB BMECTE C X NPOLIEHTHBIM BKJIaJI0M B OOILMIA pa3JIMB IOKA3aHbl HA PUCYHKE
3.4. I3 3TOr0 prCyHKa BUIHO, UTO HA OAHO COOBITUE Tpuxoautcs noutu 30% oodiiero
KOJIMYECTBA PA3IUTOrO TOIUIMBA. JTO COOBITHE (ONMMCAHHOE BhINIE Kak coObITHE 1)
IIPOU30IIIJIO U3-3a CTOJIKHOBEHUS TPAHCIIOPTHOIO CPEJICTBA C TOIUIMBHBIM FHAPAHTOM
BO BpeMsl 3alpaBKH CaMoJieTa TOIUIMBOM. Take HMMeJI0 MECTO OIHO COOBITHE
(omucaHHOE BBIIIE KaK COOBITHE 2), KOTOPOE MPOU3OILIO BO BPEMsI TEXHUYECKOTO
o0CITy>KMBaHUSI cCaMOJIETa Ha paMmiie aHaJloruaHoro oowvema (5600 mutpor). B satom
cllydae caMoJIeT TOJIBKO YTO ObLI 3alpaBiieH TOIUIMBOM. MHKeHep 10 TEXHUYECKOMY
OOCTY’KMBAHUIO HM3BJEKAJ HACOC HMU3KOIO JABJICHHS U3 TOILUIMBHOTrO Oaka, Korjaa
CaMOYTUIOTHSIIOIIUKCS MEXAaHU3M HE 3aKpbUICS, YTO MPUBEIO K Pa3iIUBY TOILUIMBA.
Yenoseueckuit pakTop Takxke ObUT OHUM U3 (PAKTOPOB, CIIOCOOCTBOBABIINX YTEUKE
torumBa. U3 pucynka 3.4 BumgHO, uT0 60 % pa3nuBoB TorumBa (26 TMPOUCIIIECTBUN)
MO>KHO OTHECTH K 4eJIOBEYECKUM o1noKam (56 % pa3nuBOB TOIUIMBA IPOU3OIILIO U3-
3a oOcmyxuBaHusa). OcTagpHOE MNPOU3OILIO H3-3a ammapatHeix cOoeB (238
uHIMAeHTOB). HewucnpaBHbIN 3amopHBIA KianmaH ObUT TPETbeM 10 BETUYHHE
MPUYUHON pa3iuBa B OOIIEM KOJIMYECTBE PA3IUTOrO TOIUIMBA. TaKMX WHIUEHTOB
obu10 84. TakuM 00pa3oM, WHLMIEHTHI, CBSI3aHHBIE C YEIOBEYECKUM (HaKTOPOM,
MIPOUCXOJIAIIN PEKE, HO KOTJIa OHU IMPOUCXOIUIHN, OHU, KaK MPABUIIO, TPUBOUIIU K
OTHOCUTEIBHO OOJBIIMM pa3jiiBaM TOIUIMBA, TOTJAa KakK OTKa3bl 000pYIOBaHUs

IMPOUCXOAUIIN Yalle€, HO PA3JIMBLI, KaK IIpaBUJIO, OBIJIM OTHOCHUTENHLHO HEOOIBIINMH.



IIpoueHT 0T 00111er0 KOJIUYECTBA PA3JIUTOr0 TOILIUBA, Yo

Yenoseueckan olwnbKa; YaapHoe nospexaeHune
ruapanTa/mydTbl

Yenoseueckas owmnbka; (apyrue)

Yenoseueckasn olwmnbKa; O6cayKMBaHue

Teyb TONMBHOTO rMApaHTa Yenoseuyeckas oWMbKa;
Ob6cnyKmBaHMe

Boysep; Pa3pblie/packon waaHra rmapaHT;
boysep nepenosnHeH
HewcnpasHasa mydra/coeamHenmne/knanaH

Boysep; YTeuka 13 cameHoro 6aka boysep;

Yenoseyeckan OLIJM6K3; Boautenb Bowser yexan, Ho Bce
ewe 6bln Ha cBA3M

HewcnpasHas/u3HoweHHan mydTa KOHAMLMOHepa

MydTa KOHANLMOHepa; Pa3MB Npu OTCOEAMHEHUN
3a/IMBHOTO LWaHra

M36bITOUHOE AaBneHMe Npu 3anpaske

TonnusHbIV 6aK; HencnpaBHbIV KNanaH, 3anopHbIi KnanaH

TonnusHbIN 6akK; 3amep3Lunii KnanaH, 3aefaHune
TOM/IMBHOTrO KNanaHa

TonansHbIN 6aK; Teub U3 TOMNJIMBHOrO KnanaHa
TonaueHbIN 6aK; TONAMBHbIN 6aK He OTK/o4YaeTca

KnanaH cbpoca fasneHus 3akAnNHUA

TonnueHblii 6aK; HencnpasHbI AaTUNK/MHAMKATOP
TONNMBHOTO KAanaHa

o
(6]
=
o
=
(6]
N
o
N
(6]
w
o

Puc. 3 IlporieHT 00111ero KOJu4ecTBa pa3iuToro TOTIMBa

Turnbl OKCINTyaTallUOHHBIX CO6BITHﬁ, KOTOpPBIC MOTYT BbI3BATH prr[HBIﬁ

Pa3jiiB TOINIMBA, IIOKAa3aHbl HA PHUC. 4



Onpe):[eJmM YCThIPEC MOTCHHUAJIBHO 3HAYUTCIBbHBIX CO6LITI/I$I, MMpUBCAIINX K

KPYITHOMY Pa3JIMBY IIPU 3aIIPaBKE THAPAHTOM:

Tunel 5KCIUTyaTalMOHHBIX COOBITHI, KOTOPhIE MOTYT BBI3BaTh KPYMHBIA Pa3inuB

TOIUIMBA, NTOKa3aHbl HA puc. 4

KpynHbin

pasnus

Bo Bpems

Bo Bpemsa

3anpasku TON/MBOCAMBA

Mpwn
[Mpu 3anpaske
3anpasKe U3
13 3anpaBLMKOB
rMapaHToB

Bo Bpema M3 3a
TEX.O6CV)KVI OTKasa
cuctem BC

Ob6cnyKuB
aHue BC

BaHUA

Puc. 4 Tumnbl SKCIITyaTaliMOHHBIX COOBITUN

e Pa3peiB TpyOONpOBO/A CTOSAKA THIPAHTA,

e VYTeuka u3 My(ThI THIpAaHTA — PA3phIB IIIAHTA;

o [lponuB U3 MypThl THApPAHTA — MOBPEKICHUE TPAHCIIOPTHOTO CPENICTBA OT

ynapa (Ha MyQTy IUTaHTa/TUAPAHTA);

e BriOpoc 13 BEHTUIISILIMOHHBIX OTBEPCTUN KOHIUIIMOHEPA



Ouenka apapuiinoii cutyanumn Ha T3K

[IppymMeHuM METOA OLEHKM BEPOATHOCTH BO3HUKHOBEHHs aBAPUMHBIX
CUTYallMii, OCHOBaHHBI HA aHAJIN3€ IPUYMHHO-CIIECICTBEHHBIX CBA3EH U1 aHAIN3a
Ype3BbIYAHBIX CUTyalnii Ha npeanpuarusax T3K.

Meton ananu3a jaepeBa COOBITMHM HM3y4yaeT COOBITHS, KOTOPHIE B KOHEUHOM
UTOTE TIPUBOIAT K aBapUU U BBIAEIAET IPE00IIaJaoOUIyI0 TOCIEI0BATEIbHOCTD 3TUX
COOBITHIA.

OTnpaBHON TOYKOHN nepeBa COOBITUN SIBISETCS WHUIMHMPYIOIIEE COOBITHE.
CHnHCcOK THUMUPYIOIIHUX COOBITUI, KOTOPBIE 3aIlyCKAIOT Pa3BUTHUE MTPOLIECCA aBAPHH,
YCTaHABIMBAETCA BO BpEMs MPOEKTUPOBAHUS OOBEKTA. 3aTe€M JIOTHYECKHU
NEPEYUCIIIOTCS pa3iIMyuHble T Pa3BUTHs aBapuu ( BETBU J€peBa COOBITHII) U UX
BO3MOXHBIE TMOCHeACTBUS. [lepeBo COOBITUH MCHOJB3YIOTCS Il MOCTPOCHHS
PacueTHO-CXEMOBOM OLIEHKH BEPOSITHOCTH BO3MOXHBIX aBapUUHBIX COOBITHUH.

Ha puc. 5 mpencraBieHa guarpamMma «JI€peBO OTKa30B (IIPOUCLIECTBHS)Y,
KOTOpas BKJIIOYAETCSd OJIHO TOJOBHOE COOBITHE, CBSI3aHHOE KOHKPETHBIMU
JIOTUYECKHMH YCIOBUSMH C IMPOMEXKYTOUHBIMU M HCXOJHBIMHU IPEANOCHIIKAMH,
0OyCJIOBUBIIMMH B COBOKYITHOCTH €I0O MOSIBJICHUE.

B xauecTBe rosioBHOro COOBITHSI pacCCMaTPUBAETCS aBAPUS WIIH MPOUCILIECTBUE.
BerBsiMu aepeBa NMPOMCIIECTBUS CIIyKAaT NPEANOCBUIKA W UX NPUYUMHHBIE LEIH,
JUCTBIMAU — HCXOAHBIE COOBITHS, T. €. OTKa3bl, OIIMOKM TMEpCcOoHana,

He6HaFOHpI/I$ITHLIe BHCIIHHC BO3I[€I>1CTBPI$I.



ABapus, pa3jus,
aBMAllMOHHOE
npoucmectsue Ha T3K

010/601600 0O COO
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Puc. 5 Jluarpamma «JiepeBo npouciiectBuii, coobituii Ha T3K»

B nannHoli Monenu rojoBHOE cOObITHE (aBapusi, pa3jiuB TOIUIMBA) SBHJIOCH
pEe3yJabTaTOM OJHOBPEMEHHOI'O HAJOXKEHUSI CIENYIOMMUX MPEANOChIOK: A —
Tpancnopruposka I'CM no BC, b — pa6ora nepconana T3K, B — ocymecrBiaenne
3anpaBku BC, C — oocay:;kuBanue BC na 3emiie. B cBoro ouepenb, Ha coObITHE A
MOXET MOBIHUAThH: | — OTKa3 TeXHUKHU (U T.I.); 2 —aBapusi IO MapUIPYTy JOCTaBKHU
['CM,; 3 —HapyIieHre TeXHOJIOTUN TpaHCTIOpTUpoBKHU; Ha cobbithe b: 4 — ommbku
nepconana T3K, 5 — mioxoe camouyBcTBHE (00j1€3HB), 6 —METEOYCIOBUS (BpeMs
roja), 7 — HapyiieHue TexHojoruu 3amnpaBku BC, 8§ — ommOku pyKOBOASIIETO
cocraBa. Ha coOpiTue B: 9 — Hapymienue texHuku OezonmacHocTH, 10 - 3ampaBka
HeKOHIMIIMOHHBIM ['CM 11 -12 nHapymenne nesrenpHOCTH nepcoHana YB/I, Ha
coopitie C: 13 — ommOKM TEXHHMYECKOTO TiepcoHana, 14 - aBUalMOHHAS
0€30MacHOCTb.

Moaenb-auarpaMma «J1epeBo COOBITHI — MOCIEACTBUI aBapuH, KaTaCTPOQbI
U T. T1.», WIH MPOCTO «IAEPEBO COOBITUIY», TAKKE TIpEICTaBIsAeT coool rpad. OmHako
aHaJu3 9TOM JUarpamMMbl BEJETCS OT IEHTPAILHOTO COOBITHS, KOTOpPOE OOBIYHO

MmpeacTaBiser coboW aBapuio, KatacTpopy W T. M., K IIEMOYKaM COOBITHH,



ABJISIIOIIMUXCST €ro mnocieAactBusiMu. Jlns aBuanmonHoil aBapuu (3ampaBku BC)

BBITJISIIMT CIICIYIOIIMM 00pazoM (puc. 6)

ABHAIITNOHHOE
NPoUCIIECTBHE B
CJIeICTBHH 3|anpaBRn BC

+

B r il E

@&gé@ joe

Puc. 6 Mogenb-nquarpamMma «IepeBo COOBITUI — MOCIEACTBUI aBapuu, U T. I1.»

ABapuiiHasi CUTyaIusi MOXKeT pa3BuBaThcsi ¢ coxpaneHueMm JIA (A) umm 6e3
coxpanenus (b). IIpu Hapymienun Texuuku 3amnpaBku BC MoxXeT npon30iT pas3ius
toruiBa (B), B CBOIO ouepenb TOIUIMBO OKAa3bIBAE€T HETaTUBHOE BO3JICWCTBUE Ha
nouBy (1), pacrenus, (2), Bo3ayx (3) u Boay. (4). Ecau pazButre coObITHI MONAET
no iyt b, To MoxkeTt npousoiitu pazpymenue BC (I'), moxeT npousoiitu B3psiB (/)
u noxap (E). Pazpymenue BC (I') u B3pwIB (/1) BenyT k pazdbpocy ¢pparmentoB BC
(K), paznmuBy tornuBa (3) u rubenu moaeit (M). Iloxap (E) takxe maet paznus
ToruMBa W rubenp Jmoned. Paspymennsiii JIA  BO3AEHCTBYIOT Ha TIOYBY,
PACTUTENBHBIA U )KUBOTHBIM MU, 3arpsA3HAET MOYBY, BOAY, BO3AYX M YHUYTOXKAET
paCTUTEIbHBIN U )KUBOTHBIN MUP.

Otanbl  B3aUMOJICUCTBUS €  ABHATOIUIMBOM,  IOTEHIHAIBHO  BJICKYIIUE
Bo3HUKHOBeHHE YC ¢ pa3nvBOM aBUATOILIIMBA



Tex. HencnpasBHOCTH
obopynoBaHua

Hanue AT B KA, UMUCTEPHbI Ha
HMN3

Yenoseueckuii paktop

— HeuncnpasHoctb HKALL

ABapua C NOABUHbIM
coctaBom (cxopa BLIL)

— JocTtaska AT B /[, uncTeHbIx

KpvmunHanbHas
cocTaBaswolwan (xuweHue)

Tex. HeMcnpaBHOCTH
obopyaoBaHua

Mpuemka n cnme AT 13 K4,
uMcTepH B pesepsyapbl T3K

Yenoseuyecknin paktop

Tex. HeMcnpPaBHOCTb
— obopyaoBaHua (Teub,
MoJIOMKa pe3epByapos)

YC c pasansom aBmatonamea

XpaHeHue 1 Bbigada AT B T3 1
unn B Tpybonposoa

Yenoseueckuit paktop

— MpupoaHble aBneHns

3anpaska ns T3

HEencnpaBHOCTb

obopyaoBaHus: T3,

— 3anpaska BC

f'mapanTa, AncneHcepa,
6akoB 1 KnanaHos BC

3anpaskKa u3 ruapaHTa

NnoBpexAeHne 3N1eMeHTOB
— O6cnyrkmBaHme BC CUCTEeMbI 3anpaBKu BO Bpems
Tex obcykumBaHua BC

rmbenb BC Bo Bpems nonerta,
npu npobere BC B asponopTty

— Kartactpoda BC

Puc. 7 AII ¢ paznuBoM TomIMBa



B mpoBenenHOM wuccnenoBaHUM OBLIM BBISIBICHBI OTKA3bl, KOTOPHIE MOTYT
NPUBECTH K pa3iUBy TOIJIMBA HAa paMile BO BpeMs 3alpaBKH, TEXHUYECKOTO
OOCITY>KMBaHUSl WM CJIMBa TOIUIMBA. JlaHHBIE O YacToTe OBLIM TOJIYYEHBI B
pe3ynpTaTe 0030pa MUCTOPHUECKON WMH(GOPMAlMK O pa3ivBax B PsJie a3pONOPTOB
BenukoOputanuu u P® OCHOBHBIM MOCIEACTBUEM pasiiiBa OyJeT moxap Ha

tepputopun All, eciiv pa3nuB BOCIIIaMEHUTCSL.

ABHaKepOCHH UMEET ropas3o 0oJsiee BHICOKYIO TEMIEPATypPy BCIBIIIKU, OoJiee
HU3KYIO JIETY4ECTh U ropa3fo 0osee HU3KYI CKOPOCTh PACIPOCTPAHEHHSI TUIAMEHH,
YTO JA€T HEKOTOpbIE MPEUMYIIECTBA B IJIaHE 0€30MaCHOCTH. DTO CHIXKAET PHUCK
TpaBM/CMEpPTH BO BpeMs 3alpaBKU TOIUIMBOM, TJIABHBIM O0pa3oM IOTOMY, YTO
3HAYUTEIBHO CHMXKAET BEPOSTHOCTh BOCIUIAMEHEHHSI. DTO TAaK)KE€ CHUKAET CKOPOCTh
pacnpocTpaHeHus IJIaMEHU 110 Pa3JIMBY, YBEIMYHUBAs BEPOSITHOCTD CIIACEHHUS JIFOIEN
BOKPYT aBHAILIMOHHOT'O MTPOUCIIECTBHS.

BBII0 MOACYUTAHO, YTO TEKYIIHA PUCK OT 3aIIPaBKH CAMOJIETOB TOILIMBOM I10O-
MpEeKHEMY HE SIBJISIETCS HE3HAYUTEIBHBIM, HO OH HaxoauTcs B paiione ALARP

C ToOukM 3peHuss Kak WHAUBUAYAIBHOTO, TaK W OOILIECTBEHHOTO pPHUCKA,
3arpaBKa T'MJIPAaHTOM IMPEACTaBIsET Oosiee BHICOKMI PHUCK, YEM 3alpaBKa TOIINBOM
C MOMOUIBIO 3apPABIIMKA.

[TprunHBI OOJBIIMHCTBA MHIUACHTOB C pa3jiMBaMU MOXHO OTHECTH K cOOsIM B
CUCTEME YIpaBJ€HHUs O€30MaCHOCTbI0 M OIIMOKON dYenoBeka. (YeIOBEUYECKHit
dakTop).

AnmnapaTHble CpelcTBa M MEphl IO YNPaBICHUIO O€30MacHOCTHIO ObLIH
PEKOMEHI0BaHBI JJIsl CHMOKEHUS pUCKa U MPEJCTABIEHBI CIEAYIOMIMM 00pa3oMm:

. MEpBI, CIEUAIBHO pa3padoTaHHBIE AJI CHUKEHHUS] OCHOBHBIX (PaKTOPOB
pHUCKa;

. JOTIOJTHUTENbHBIE MEphl MO YIPABJICHHUIO 0€30MacHOCThbIO, KOTOPbIE
KOHKPETHO HE CBS3aHBI C OCHOBHBIM PUCKOM YYaCTHHKOB, KOTOPBIE TOJIKHBI OBITH
peaan30BaHbl Ha MPEANPUATHH.

Jnst npenotBpaienus yreuek tormBa Ha T3K aspomopra HeoOxoammo

MIPOBOJIUTH PETYIISIPHYIO MMPOBEPKY M 0OCITyKUBaHUE 000PYAOBAHUS, UCIIOJIH3yEMOTO



JUTSI XpaHEHWS ¥ TIePEKauKy TOIUTMBA. Takke BayKHO 00ydaTh MepCcoHas IPaBUIbHOMY
WCITOJIb30BAHUIO0 O0OPYAOBAHUS U MMPOBOUTH PETYJISIPHBIC TPCHUPOBKH M OOYUICHHE
M0 JICWCTBUSIM B CIIyya€ YTE€UKHM TOIUIMBA. J[pyrue Mepbl, KOTOPbIE MOTYT ITIOMOYb
MPEAOTBPATUTh YTEUKHU TOIUIMBA, BKJIIOYAIOT YCTAHOBKY CUCTEMbI KOHTPOJISI YPOBHS
TOIUIMBA, MCIOJIB30BAHME TEXHOJIOTHM 11 OOHapy>KEHHUsI YTE€YEK U YCTaHOBKY
OapbepoB ISl MPEOTBPAILICHUS PACHpPOCTPAHEHUS TOIUIMBA B OKpY KaroIIei cpejie.
BaxxHo Takke clIeOUTh 3a COOJIOJIEHMEM BCEX HOPMATHBHBIX TpeOOBaHUN W
pEryJiIui B OTHOIIEHUU XPAHEHUS U MIEPEKAYKH TOILINBA.

JIms  OHEHKM SKOJOTHYECKHMX MOCASACTBHM AesareabHocTn T3K  Oblia
pa3paboTaHa METOJMKa, OCHOBaHHAsl HA UCIIOJIb30BaHUU UHCTPYMEHTOB U METOJI0B
OLICHKH, TAKUX KAaK aHAJIN3 BO3JICHCTBUS HA OKPYKAIOUIYIO CPENY, BEPOSITHOCTHBIM
METO/I, SKOJIOTUYECKUI ayJIUT U SKOJIOTHYECKOEe MoienupoBanue. [[pumenenue stoi
METOJUKH MO3BOJSIET ONpenesiuTh ypoBeHb Bo3zaeiicTBus T3K Ha okpyxkaronryro
cCpely U pa3padoTaTh peKOMEH/IAlUU TT0 COKPAIIEHUIO HETATUBHBIX MOCIIEACTBUH.

Pesynbprarel nccnegoBaHusl IMOKa3aiv, 4ro AeATenbHOCTh 13K oka3biBaeT
3HAYUTEIBHOE BO3ACICTBHE HA OKPYIKAIONILYIO CPENY, BKIIIOUasl 3arpA3HEHHUE BO3IyXa
U TIOYBBI. 3arpsi3HEHUE BO3/yXa MPOUCXOAUT M3-32 BHIOPOCOB BBHIXJIOMHBIX T'a30B U
MapoB TOIUIMBA, a 3arPSI3HEHUE MTOYBBI U3-3a yTEUYEK TOIUIMBA.. OAHAKO, CYIIECTBYET
psia Mep, KOTOPbIE MOTYT ObITh MPUHSTHI ISl COKPAIICHUS] HETATUBHOTO BO3ACHCTBUS
T3K Ha OKpyXalollylo Cpeay, TaKuxX KakK HCIOJIb30BaHHE 00Jiee IKOJIOTUUYECKHU
YUCTHIX TEXHOJIOTMM M MaTepuanoB, opraHuzamus d>(PPEKTUBHOU CHUCTEMBI
yIpaBieHUsl OTXOJaMHU U MEPONPUSITUI O MPEIOTBPAICHUIO YTEUEK TOIUIMBA, a B
cllyyae aBapuMud B KauyecTBE aJCOPOCHTOB JJIsi JETOKCHUKAIIMU MOYB Ipejiaraercs
UCIT0JIb30BaTh Hanbosee 3p(HEeKTUBHBIC AaKTUBHBIE YTIIH.

HaunbOosiee moNHOLEHHOE BOCCTAHOBJIEHHWE HapylIeHHbIX paziauBamMu ['CM
OWOIIEHO30B MOYHO JIOCTUYh MCKIIOYUTEIHPHO C TMPUMEHEHHEM TEXHOJIOTHH,
KOTOPbIE OCHOBAHBI Ha UCTIOJIb30BAHUHU OMOIIPENapaToB.

B ciiygae kpynmHOTro HEBO3ropaeMoro pasjanuBa 3aTpaThl MOTYT BKJIFOYATh:

[Ipsimble 3aTpaThl:



. CTOMMOCTB OIEPALMH MO OYMCTKE, BKIIOYAS OUYHUCTKY MOBPEKICHHOTO
BO3JYIIHOTO CYJIHA CHAPYXKHU;

. pacxo/pl Ha MPEOCTABICHUE 3aMEHSIIOIIET0 CaMOJIETA.

. CTOMMOCTh 3aMEHbl TOBPEXKIAECHHOTO OO0OpYJOBaHUS, HaIpUMED,
BITYCKHOT'O NMaTpyOKa, TUApaHTa, IIUIAHTOB U T. 1.

KocseHnHsble 3aTpartsr:

. CTOMMOCTb 3a/I€P’KKH BO3AYIIHOTO CY/IHA;
. CTOMMOCTH YTPaThl UCIIOIb30BAaHUS 3aTPOHYTHIX HACAKICHUN.
. PenyranmoHHble pUCKU MOTEPSHHOrO OM3HECa H3-32 OOIIECTBEHHOTO
pe3oHaHca
. ITpadHble CAHKIIMY KOHTPOIUPYIOIIKUX OPraHOB B CIIy4ae IPUYUHEHUS

BpE€ZIa OKPYKalollIel cpeae.

BbiBobl  uccreoBaHUs  MOJATBEPXKIAIOT  HEOOXOIMMOCTh  IPOBEHACHMUS
PETYISIPHBIX IKOJIOTMYECKUX OLEeHOK nesrenbHocTH T3K u pa3pabotku mep 1o
CHI)KCHUIO HEraTUBHOTO BO3JECHCTBHS HAa OKpyXXarollyro cpeny. JlansHeimiee
pa3BUTHE MCCIEIOBAHUS MOXET BKIIOYATh pACIIUPEHHE METOJIUKH OLIEHKU
AKOJIOTMYECKUX mocienctBuii Ha aApyrue Bunbl T3K u  pazpabotrky Oonee
3¢ (EKTUBHBIX MEp MO COKPALICHHIO HEraTUBHOI'O BO3ACWUCTBUSA Ha OKPYXKAIOUIYIO
cpeny. IlpakThueckoe 3HaYeHUE HCCIEAOBAHUS 3aKIIOYAETCSs B TOM, UYTO €ro
pe3yabTaThl MOTYT OBITh MCIIOJb30BAaHbl ISl MPUHATHS PEHICHUN MO YIYYIICHUIO

AKOJIOTHYECKOM CUTyalluu B pailoHax, rae pacnoioxeHsl T3K.



