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AHAJIN3 PUCKA FA30HAIOJ/IHUTE/IbHOW CTAHUWU

C.M. JIBIKOB, A.N. TPAXOAHKWH, M.B. JIMCAHOB, KaHA4. h13.-Mar. Hayk,
A.C. MEYEPKUH, a-p TexH. Hayk, E.B. XAHWH (Yl «HTL «[lpomsiwnerHas
6e3onacHocTb»), C.1. CYMCKOMU (MHDU)

I'azoHanonHurtensHeie craHuu (FHC) — pac-
MIPOCTpPaHEHHBIE OMACHBIE MPOU3BOACTBEHHBIC OOBEK-
THI, TIpeJHa3HAYE€HHBIC NI TIpUeMa, XpaHeHHs U
CHa0XEHUs HACEJIEHUS CXXWXEHHBIMH YTJIEBOJOPO/I-
HbeIMM razamu (CYID) — mponaHoM, GYTAHOM M UX
cMecsaMU B OaJUIOHAX, a TaKKe JUIS IMOCTaBKU rasa B
aBTOLIMCTEPHAX B KayeCTBE 3alpaBOYHOrO TOILIMBA
U1t aBToMoOwWIeit. OCHOBHBIE TEXHOJIOTMYECKHE OITe-

pauuu, nposoauMble Ha THC, — ciIMBHO-HalIHuB-
HblE, CBA3aHHbBIE ¢ MpueMoM M otnyckoM CVYT no-
TPEOUTEINSIM.

Hannyue 3HaUMTENBHBIX (IO HECKOJBKUX COTEH
ToHH) 3anacoB CYT Ha T'HC u BpICcOKast NOTEHUU-
anbHas ornacHocTh CYT! nmossonstior otHect THC k
OTIaCHBIM TNPOMU3BOACTBEHHBIM OOBEKTaM, KOTODhIE
MOTYT NPEICTABJISATh OITACHOCTh HE TOJNBKO IS Mep-
COHaJla, HO U JUIS HacelleHUs. B Hacrosmieit cTaThe
U3JI0OXEHBl OCHOBHBIE PE3YJIbTATHl aHAIM3a PHUCKA,
TPOBENECHHOTO TIPU COCTABJIEHUHU JeKJIapaluy Ipo-
MBILUIEHHOW Oe3omacHocty tTunuyHoi THC.

1. O0mume cBeneHns

IIpousBoncTBEHHAst MOIITHOCTh pacCMaTpHUBaeMOM
THC cocrasiser 10 Ttoic. T CYT B ron, nocrasnsie-
MBIX OT TIOCTaBUIWKOB B X€JIE3HONOPOXHBIX IIUCTED-
Hax. 9to konuuectBo CYT pacnpenensercs cienyio-
1IUM 00pa3oM: Ha 3aIpaBKy OBLITOBBIX I'a30BHIX GaJi-
noHOB — 8000; BBEIBO3UTCS aBTOUMCTEPHAMU
norpedurento — 1500; Ha 3ampaBKy ra300aJJTOHHBIX
aBTOMOOHJIEH Ha aBTOMOOMIIBHON ra3o3arnpaBOYHOM
craHuuu (AI'3C), Haxonseicss psgom ¢ THC, —
500 t/rom.

MakcumansHoe konmyectBo CYT, koTopoe enu-
HOBpEeMEeHHO MoxeT Haxoauthes Ha THC, — 500 T.

B cocraBe T'HC uMelores: XKene3HOOOPOXHAsS 3C-
TaKaja Juisi OTHOBPEMEHHOTO MpHeMa YETHIpEX IUC-
TepH o6beMoM mo 54 wm3; xpanunume CYI —
12 noa3eMHBIX pe3epByapoB 00beMoM 1o 100 M3 Kax-
IBIY; HAaCOCHO-KOMIIPECCOPHOE OTAeieHHe (TATh

' CVYT nerko nepexoauT B ra3oBylo ¢a3y, KoTopas MpH cMe-
LIEHUH C BO3AYXOM 06pa3yeT B3pbIBOONACHBIE CMECH.

HAaCOCHBIX Y JIBa KOMITPECCOPHBIX arperara); Haros-
HUTEJIbHOE OTHEeNIeHUEe (IUISl HATIOJTHEHUS OBITOBBIX
0aJJIOHOB BMECTUMOCTBIO 27 JI) C OTPY30YHO-pa3-
IPY30YHBIMH TUIOLIAAKAMH; KOJIOHKA IS HaIOJHe-
Hus aBrouuctepH; AI'3C (omeparopHas, TOTUIMBHO-
pa3aaToyHas KOJIOHKA JUIS JIESTKOBBIX aBTOMOOWIIEH,
3arnyOJeHHBIN pe3epByap 3araca TOIUIMBa 00bEMOM
10 m3).

ITo Teppuropuu I'HC niposioxxeHbI Ha3eMHEBIE TPY-
OOTIPOBOIBI, COEAMHSIONINE XKEJIE3HOTOPOXHYIO 3C-
Takany, xpaHuiuile CYT, HaCOCHO-KOMITPECCOPHOE
OTHAEeJICHWE, HamoJHuTeNbHOe otaenenue, AI3C u
KOJIOHKY JUTSl HallOJTHEHUS aBTolMcTepH. Ha Teppu-
topun THC uMeeTcs TakKe psii BCIIOMOTaTEIbHBIX
006beKTOB s obecrieueHus: paborel THC.

MakcuManbHOe YNCIO paGoTaloluX B CMEHY Ha
T'HC — 30 yen.; Ha Tepputopun T'HC moryT Haxo-
IUTBCA TaKKe TPEThU JIMLA (JIIOAM), NpHUEXaBIIINE C
LIEJTBIO TIOMYYUTD CXKVXEHHBIN Ta3.

Paccmarpusaemast THC pacnonoxeHa Ha paBHUH-
HoOU cyraborniepeceueHHO# MecTHOCTH. B 50 M oT rpa-
uun FTHC naxonurcs aprompopora 111 kateropuu, a B
80 M — xene3Has mopora. Jlo GamMxaiiiiero Hace-
JNeHHoro nyHkTa 700 M.

2. BuigBieHde NPHIHH aBAPHHABIX CHTYalHH H ON-
peaeieHHe ClleHAPHEB MX Pa3BHTHSA

AHaJIM3 pUCKa pacCMaTpUBaEeMOro 06EKTa BKITIO-
YaeT CJeAYIOLIMNE ITallbl:

orpeJieieHHe BO3MOXHBIX IMMPUYHUH U (HaKTOpOB,
CMOCOOCTBYIOIIMX BOSBHUKHOBEHUIO M Pa3BUTHIO aBa-
pHii, ¥ TUTOBLIX CLIECHAPUEB BO3MOXHBIX aBapuif;

OLIEHKY KOJIUYECTBa OTMACHBIX BEILECTB, YIaCTBY-
IOIIMX B aBapWH, a TAKXe BO3MOXHOTO YHCJIA TTOCT-
palaBIIMX U PAacyET BEPOSITHBIX 30H AeHCTBHS Mopa-
Xammx (GakTopos; 00600lIeHHE OLIEHOK pHCKa U
CPaBHEHHWE MX 3HAYEHUH C KPUTEPUSIMH TIpUEMITE-
MOTO pHCKa.

AHaJTM3 NPOUCIIEANINX aBapWii Ha aHAJIOTHYHBIX
00bEKTax MO3BOJISIET BHIACTUTD TPH B3aMMOCBSI3aH-
HBIE TPYTIIBI TPUYWH, CIIOCOOCTBYIOIUX BOZHUKHO-
BEHUIO M Pa3BUTHUIO aBapwii:
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0TKa3bl 060pynoBaHMs (KOppo3us, PU3NYECKUI
M3HOC, MEXaHMYECKUE TIOBPEXICHUS, OUIMOKHM NIpU
MPOEKTUPOBAaHUN U M3TOTOBJIEHWUN — DPAKOBUHBI,
nedeKThl B CBAPHBIX COCAWHEHHUAX, YCTaJIOCTHBIE
nedeKThl METAJUIA, HE BBISBJIEHHBIE TTPY OCBUIETENb-
CTBOBaHMM, HapyllIeHUE PEXHUMOB SKCIUIyaTalunl —
MepenoHEHNe €MKOCTeH, HecoOmoaeHne CKopoc-
1 niepekadku CYT, TipeBbILICHUE JABIEHUS);

oum6xu nepconana (rpu npueme CYT u3 xeses-
HOIOPOXHBIX LMCTepH, oTmycke CYI morpebure-
JIIM — HAIOJIHEHWY aBTOLMCTEPH, 3alpaBKe raso-
Ga/UIOHHBIX aBTOMOOMJIEH; HATIONTHEHUU OBITOBBHIX
GaIOHOB, UX ITOTPY3Ke, OTNepaLysiX CJIUBa Iepero-
HEHHBIX ¥ OTOPAKOBaHHBIX OAUIOHOB; oTOOpE Mpod
CYT u3 pe3epByapoB; TTOATOTOBKE 000PYIOBaHMS K
PEMOHTY, TIPOBEAEHNH PEMOHTHBIX ¥ NTPOGUIAKTH-
yeckuX paboT; MycKe ¥ OCTaHOBE 00OpYIOBaHWS;
JIOKAIM3aLUH aBapUHHBIX CUTYaLUiA);

HepacyeTHbIe BHELIHUE BO3AEHCTBUS MPUPOHO-
ro ¥ TEXHOI€HHOTO XapaKTepa (LITOPMOBBIE BETPHI U
yparaHbl, CHEXXHBIE 3aHOCEI, JIMBHEBBIC TOXIU, IPO-
30BbIE€ Pa3psibl, MEXaHNUECKUE TTOBPEXICHUS, IH-
BEPCHUH).

OCHOBHEBIE aBapHifHbIE CUTYallUM Ha PacCMaTpH-
BaeMOM OGBEKTE CBSI3aHBI C pa3pyllieHHeEM (TTOJIHBIM
WM YaCTMYHBIM) €MKOCTHOTO OOOPYILOBaHUsI, TPY-
©ONpPOBOIOB WM HACOCOB, [MO3TOMY MMEHHO 3TH
BapMAHTHI aBapHii ¥ BLIOMPAIOTCS B KAYECTBE THITO-
BBIX CLieHapueB. HanpuMep, Ha Xele3HOIOPOXHON
3CTaKage BO3MOXHBI Celyollye CLieHapuu.

Cuenapuii XK. Paspynierne (MoHoe WM 9acTH4-
Hoe) Xene3HomopoxHoi uuctepHsl ¢ CVYT, wucre-
yenne CYT, BCKUNaHWE MeperpeToy XUAKOCTA U
06pa3oBaHKe U3 Hee OXJIAXIEHHBIX 10 TEMIIEPaTyph!
KWUTIEHNS Ta30BOif ¢a3bl U adpO30JBbHBIX Karelb,
NpPOJIUB XUIKOM (a3bl Ha MOACTUIAIOLLYIO MOBEPX-
HOCTb, pacTeKaHWe, KMIIEHWE Y WCIIapeHHUe XHI-
KOi1 (pa3bl ¢ MOBEPXHOCTH; UHTEHCHBHOE CMELIEHUE
C BO3IYXOM, paccesiH1e razokanesbHoro obnaka CYT
(epBUYHOE ¥ BTOPUYHOE 00J1aK0), BOCIUIAMEHEHHE
obmaka ¥ (WiIM) Xuakoil ¢as3pl MpU HATUYAU HC-
TOYHHMKA 3aXWTaHMs, TOpeHWe TMpoiuBa U objaka
TorUTMBHO-BO3ayIHbIX cMeceit (TBC), BosneiicTare
yIApHBIX BOJIH, OTKPBITOTO IUIAMEHM W TETUIOBOTO
M3TYYeHUs Ha Jofei n Giuanexamme o6bekThl (B
TOM 4HcJie 00pa3oBaHNe OTHEHHBIX 1HapOB IPH MO-
TaJaHWM B TOXap COCEHUX LMCTEPH WM aBapui-
Ho#l nucTepHsl ¢ CYT).

Cuenapuii X,. Paspyuenne (M0JIHOE WK 4aCcTHY-
Hoe) ciauMBHOrO (HaauBHOro) Tpybonposona ¢ CVT,
ctpyiHoe ucteueHue CYT 10 cpabaTbiBaHuUs Kiana-
Ha 6e30TacHOCTY, BCKHUIIAHWE MEPErpeToil XUIKO-
CTH Y 00pa30oBaHKe U3 HEE OXJIAXIEHHBIX 10 TEMITe-
paTyphl KUTIEHHs Ta30BOM (a3bl U a3PO30JIbHBIX Ka-
Mejib, MPONUB XUAKO# (a3pl Ha MOACTUJIAIOLLYIO

MOBEPXHOCTh, pacTeKaHWe, KMIEHHE U UCMApEeHHue
XUAKOH (a3bl Ha ITOACTUNIAIOLIEH ITOBEPXHOCTH;
WHTEHCUBHOE CMeELIeHNEe C BO3IYXOM, pacCessHue
razokarnensHoro oonaka CYT (nepBUYHOE ¥ BTOpUY-
Hoe 0671aK0), BocIulaMeHeH e 00Jaka U(Uim) Xu-
Ko da3pl MpY HAJIWYUM UCTOYHMKA 3aXKUTaHUS,
ropenue npoausa u obnaka TBC, BO3HUKHOBEHNE
dakesia Ha MecTe pa3pyLIEHUs, BO3IEHCTBUE yAap-
HbIX BOJIH, OTKPBITOTO TIJIAMEHU Y TETIJIOBOTO U3JTY-
yeHUs Ha MONEH U OaM3nexale oObeKThl (B TOM
yycae o6pa3oBaHWe OTHEHHBIX 1IAPOB TPH TIoMnana-
HUM B noxap uucrepH ¢ CVYT).

CueHapvu, nogo6Hsie X, HO ¢ Yy4ETOM CTELHM-
(UKM pa3MeLIeHUs] Y SKCIUTyaTaluu 060pyAoBaHUs,
BO3MOXHBI ¢ pe3sepByapamu xpaHwiuma CVYT, aB-
TouucTepHoi, pezepByapoM AI'3C.

Cuenapuy, nono6Hsie X,, BO3MOXHbI Ha CHCTE-
Me TpyOOIIpOBOIOB K MOTpeOUTENIO, 00BA3KE pe3ep-
ByapoB, HaIOJIHUTETBHON KOJIOHKE aBTOLMCTEPH,
AI'3C. B xauecTBe TUITOBBIX CLIEHAapUEB BO3MOXHBIX
aBapuii pacCMaTPUBAIUCH B3PHIBbI B pe3epByape U
OBITOBOM OUIOHE; pa3repMeTH3alis Hacoca.

PaccMaTpuBaeMble CIIeHapUM aBapUM BKITIOYArOT
B ce0sl M CLIEHapUH, PasBUTHE KOTOPHIX COMPOBOX-
NaeTcs TaK Ha3biBaeMbIM «3((HEKTOM IOMUHO», KO-
TOpBIH OTpaXXeH B MPUBEIEHHBIX BBILIE CXeMaxX Ha
TIOCJIEIHUX 3TarlaX Pa3BUTHS aBapUU — «BO3INEHCTBHE
yIApHBIX BOJIH, OCKOJIKOB, OTKPBITOTO TUIAMEHU W
TETUIOBOTO U3NTydeHus Ha 6/manexalye oobeKThl>. B
3aBUCHMOCTH OT CTETIeH! BO3AEHCTBUSA MTOPAXaoIMX
($akTOpoB Ha OOBEKTHI, OM3JIEXalINe K MECTY aBa-
pPUM, BO3MOXHBI JM0OO HanbHEWIee pasBUTHE aBa-
pun, TGO ee JIOKaIU3alus ¥ JTMKBUAALKSL.

B 061eM ciydae OnMcaHHbIe BBILLE CXEMBI Pa3BH-
tust aapun (cueHapuu X, n X)) sipisiorcs rpyn-
MamMy CLIEHapyeB M BKITIOYAIOT B CE0S HECKOJIBKO
Pa3IMYHBIX MYTeH, 10 KOTOPBIM MOXET Pa3BUBATbCA
aBapus. HampuMep, Ha puc. 1 NMpUBEICHO «1€PEBO
CoOBITHIA» 1St aBapUy Ha Tpybonposoze. bonee Toro,
TIpY OMNpENENIEHHN KOHKPETHBIX MOCHENCTBUM ISl
DPa3IMYHBIX YCJIOBUH TIPOTEKAHUST aBapHH (XapaKTep
M MECTO pa3pyLIEeHUs], YCJIOBUSI B OKpYXalolLiei cperie
W T.0.) YMCJIO TIAapaMETPOB PEAIU3ALMUM TOTO WU
MHOTO CLIEHapus CyHIeCTBEHHO Bo3pacTaeT. st pac-
cmatpuaemoit THC ycnoBust pa3BUTHS aBapyH NpH-
HUMAJTUCh Pa3HBEIMU B CJIEAYIOLIMX CITy4asx: IS Kax-
IOr0 Mecsilla IPUHKUMAaJIach COOTBETCTBYIOLIAS TEM-
repaTypa OKpyXalollei cpelbl; IUis pa3HBIX BPEMEH
CYTOK GpaJICh pa3IMYHbIE YCIIOBHS paccessHUs BbIO-
poca ¥ TeMIIepaTypbl; PaCCMaTPUBAIUCh BOCEMb Ha-
TNIpaBJIeHMH BeTpa ¢ MHTEpBAIOM 45°; st TpyGOomnpo-
BOJIOB aHATM3UPOBAINCh aBAPUM C 1LAroM 5 M IO
JUTMHE TpybonpoBoJa.

B uesnoM Ha 00BEKT ObUIO IIPOCYMTAHO CBBILIE
22 ThIC. aBapUITHBIX CUTYaLIUH.
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Bocnnamenenne Ha mecte sbibpoca, ropexue

(akena, noxap nponusa (reniosoe 8o3geHcTsNe)

0,5

PaspyweHue pykasa,
Tpy6onposoaa

Monkblit ctox CYI
n3 Tpybonposopa

Wcnapexne nponuea, WHULMUPOBaHWE rOpeHus:,
ropeHve obnaxa (rernnosoe so3gesicTeue,
nopaxexne YB)

0,125

BocnnameHeHus Ha MecTe Bbibpoca Her,
obpasosaHue nponusa, Apeiit obnaka

0,5

0,25

WHuuumpoBaHue ropeHus npu Hanuuuun
nponuea, ropexve obnaka, noxap nponuea
(rennosoe Bo3geiicTaue, nopaxexne YB)

0,125

WHuummposaHue [0 okoH4aHus uctedenus CYI: ropeHue obnaka, daxen,
noxap nponusa) (Tennosoe BO3AeACTBUE, nopaxexue YB)

Puc. 1. «/lepeBo coOniTHIi» Pa3BHTHS aBapHii IpH pa3puise TPYGONPOBOLOB, PYKaBOB

Jnsi KOMMYECTBEHHOIO aHajiu3a PHCKa MOCIeH-
CTBUY aBapyii UCIIOJIb30BaHa CJIeIyIOLass HOPMATHB-
Hasl JOKyMeHTauust: MeToauKa OleHKH MOC/IeACTBUI
aBapMIfHBIX B3PBIBOB TOTIMBHO-BO3AYLIHEIX CMeCEil
(pa3spaborana HTII «IIpoMeiuieHHas Gesomac-
HOCTb», YTBEPXIEHa NOCTaHOBJIeHUWEM [ocroprex-
Hansopa Poccum ot 26.06.01 Ne 25); Manual of
Industrial Hazard Assessment Techniques. Office of
Environmental and Scientific Affair. The World Bank
(Metonuka BecemupHoro banka) — juist pacyera 30H
BO3IENCTBUSA TIPU TOpPeHUU (HaKeJIOB U pacCEsSHUH
00J1aKOB TOTUTMBHO-BO3AYIIHBIX cMecei; TOCT P
12.3.047—98 — 151 OLLEHKM TTOCIIENCTBU OTHEHHO-
ro 1iapa 4 moxapa IpoJjiuBa.

3. Onpenenenne pa3mMepoB 30H BO3MOXKHOIO 1Opa-
JKEeHHsH

Pannycel BOBMOXHOTO MOpaXxeH!s MPH aBapusx
Ha 'HC konebitoTcst oT 0MHOI0 10 HECKOJIBKUX CO-
TeH MeTpoB. HanpuMep, nis aBapuit Ha XeJie3HO-
nopoxHoi acrakane (cueHapuu X, u X,) panuny-
Chl CMEPTEJIBHOTO MOPAaXEHMS YeJIOBEKAa C YCIOB-
Ho# BepoATHocThIO 0,1 cocraBsaT 180 M npu
00pa30BaHMM OTHEHHOTO Wapa; 40 M mpu nmoxape
nponuBa U 37 M mipu ropeHun akena. Paccrosi-
HYE, Ha KOTOpPOe MOXeT ApeitdoBars oomako CYT,
COXpaHsisl COCOOHOCTh K BOCIUTAMEHEHHI0, COCTa-
BUT 10 560 M. CnenyeT OTMETHTD, UTO TIOJTy9EHHBIE
PE3YJNBTaThl XOPOUIO COTJIACYIOTCS C UMEIOLIMMMCS
JaHHBIMM 10 pagdycaM ToOpaXXeHHUsI, HabJonaB-
IMUMCS B DEaJbHBIX aBapUSIX C COMOCTaBUMBIMU
konmmyecrsamu CYT. Hanpumep, 9 nekabpsa 1970 r.
B ITopt Xancone (mrratr Muccypu, CIIIA) B pe-
3yJIbTaTe pa3pbiBa MIOA3€MHOTO TPYGOIPOBOIA OBUIO
BBIOPOILEHO 0KOJI0 60 T CXMXEHHOTO MpornaHa. ITpu
9TOM 00pa3oBaJIoCh 061aKO BHICOTOM 3—6 M M TIpo-
TXEHHOCTBI0 490 M. OHO npeiidoBano 10 Tex nop,

MOKa HE NOCTUIJIO CTPOEHHUIM, Ile OT MCKpPHI BOC-
TIAaMEHWIOCH (3aiepXKa BOCIUTAMEHEHMS COCTABU-
na 24 muH). [Tpou30LITH CUIBHEIN B3pBIB U ITOCIE-
Iylolllee CropaHHe TiepeoboralieHHON YacTh oba-
Ka. 30HBI NMOPaXEHUsS COOTBETCTBOBAIM B3PLIBY
TpoTwiaa B 45 T. B HalMx pacyeTax paccTogHue, Ha
KOTOpPOM 06J1ak0, oOpa3oBaBlieecsl IPH BHIOpOCE
okosno 50 T CYT (paspyuieHue pe3epByapa B Xpa-
Hwie CVYT), coxpaHsio criocoGHOCTD K BOCIUIA-
MEHEHHIO Ha paccTosiHuU a0 620 M. B JIunubGepre
(wrat Buprunus, CIIIA) 9 mapta 1972 r. npu 06-
pa3oBaHUM OTHEHHOro miapa u3 10 T mpomaHa Ha
paccTossHUM 130 M MOTyYunu oXord 3 4ej., ofuH
W3 HUX rorub; Ha paccTtossHUU 140 M 3 4ei. XoTd U
MOJIYYMJTH OXOTH PAa3jIMYHOM CTENEHHU TSIXKECTHU, HO
OCTaJIUCh XUBBI. Takue MoCIeACTBUS aBapUK O3B0~
JIAIOT IIPUHATD B KQ4E€CTBE pa3Mepa 30HbI CMEPTEJTb-
HOTO IOpaXX€HUs C YCJIOBHOW BEPOSITHOCTBIO 1/3,
paccrosgHue 130 m. ITo HawuM pacueraM, pa3mep
30HBI CMEPTEIBHOTO NOPaXeHUsI C YCIOBHOM Bepo-
ATHOCTBIO 1/3 1151 orHeHHoTO 1apa u3 10 T npona-
Ha cocTaBisier 105 M.

CpaBHEHMe pacCYUTAHHBIX ¥ HAOJIIONaBIIMXCS Ha
MPaKTUKE 30H IMOPAXEHUS IPHU TOPEHUH ITPOJIUBOB
¥ (axesoB MMOKa3bIBaeT, YTO UCIIOIb30BAHHEIE MO-
JIeJI JAIOT YAOBJIETBOPUTENBHYIO TOYHOCTh pacyera.

4. Onpenenenne KOJIAYECTBA NOCTPAAABIIAX

PesynbraTel aHayM3a pa3MepoB 30H IOPaXEHUS
TIPA BCEBO3MOXHBIX CLIEHapHsIX aBapuil IMOATBEPX-
JalT, 4yTo Ha paccmatpuBaemoit THC npu moboit
aBapHH, CBSI3aHHOW C pa3pyllleHWEM OJHOM €IUHHU-
LIkl 060pyaOBaHMs, TOpaXxarwllne GaKToOpH! He MpH-
BEIYT K NPSIMOMY CMEPTEJIEHOMY HOPAXEHUIO JIIO-
el B OiiM3nexandx HaceJeHHbIX MyHKTaxX, HaXoNs-
muxcd Ha paccrosiHuu 6onee 700 M or THC. OngHaxo
B 30HY BO3MOXHOTO MOpaXeH!s NMonaxawT 61mn3ie-
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Xalle aBTOMOOWIBHAsI U XeJle3Hast JOPOTH U, KO-
HeyHo, caMa TeppuTopust THC.

BO3HMKAaeT BOMPOC, KaKoe KOJIMYECTBO JIIoaeH
MOXeT nocTpaznaTth rpu aBapusix Ha THC? B 3aBucu-
MOCTH OT CLIEHapHsT aBapUIHHON CUTYyalliu U OT KO-
muuectBa CYT, BOBJIEKaeMOro B aBapwlio, YUCIO
TIOCTPaNaBIINX MOXET U3MEHATHCH B LIMPOKUX Mpe-
nenax. [Ipy aBapuM B TOMELLIEHUH HAIOJIHUTEJIBHO-
IO OTHIEJICHUS] MOTYT TTIOTUOHYTh BCE Haxoasuecs B
Hem Jrionu (1o 3 yenosek); B3pbiBe mapoB CYT BHyT-
pu pesepByapa — IO 2 YeJIOBEK; 00pa3oBaHMU ropsi-
[IMX TIPOJMBOB U (hakenoB (NpH pasrepMeTH3ALUHU
TpyGONIPOBONOB W apMaTypbl) BOIMOXHaA THGENb 10
2 YenoBeK, HAXONALIMXCS Ha TEPPUTOpUHU OOBEKTa
M TIOMABILUKX B 30HY CMEPTEJIBHOTO ITOpaXXeHU s TeTl-
J0BBIM M3nydeHueM. CienyeT OTMETUTh, YTO NPHU
TIOXapax MPOJIMBOB M TOPeHNH (akena oA, HaXo-
MUBIIMECS 3a MpeaeiaMu o0beKTa, B TOM YMUCTIE Me-
peMeILaBIIMeCs 110 JOPOTaM, B 30HY TTOPAXEHUs HE
ronazaioT. I1pu 06pa3oBaHUY OTHEHHBIX 1IAPOB WU
CTOpaHUM ApeidyIOLIMX ra30BbIX 06J1aKOB BO3MOX-
HBI TMOENTb BCEX JIIONEH, HAXOASLIMUXCSA Ha TEPPUTO-
pun obbexTa (1o 30 yenosek, paboOTAOINX B CMeE-
He), a TaKKe ITOpaXeHue JIIoJEi 3a TpeesiaMu THC;
NP 3TOM HauGoJiee OMACHBIMU C TOYKHU 3PEHMUA
MOpaXeHUs TIPU TOPEHUHU OOJIaKOB SBJISIIOTCS aBa-
PUH Ha XeJIE3HOJOPOXHOM 3CTakane v B pe3epByap-
HOM TapKe TIpH 10r0-3anaJHoM BETpe, KOTa Ha MyTH
o6J1aKa OKa3bIBaeTCsl Cpa3y HECKOJIBKO 3/IaHUH.

CrnenyeT OTMETHTh, YTO MPUBEAECHHBIE OLEHKU
KOJIMYECTBA MOTUOIINX — TTECCUMMCTHYECKHE. B pe-
NBHOM CUTYalluy YUCJIO TIOrMOLIMX HE MPEBBIIACT
10 yenoBex, MOCKOJBKY B DSIi€ CIIy4aeB JIIOAN MO-
TYT BBIATH U3 30HBI TTIOPaXEHHUS.

Yucno MNocTpagaBIIMX TpY TONMagaHWU B 30HY
MIOpPaX€eHMsT aBTOIOPOTH WJIM KeJIE3HOLOPOXHBIX
TyTeit 6yaeT 3aBUCeTb OT UHTEHCUBHOCTU ABUXEHUS.
Jionu, mepenBHraouIvecss 10 aBTOMOOMJIBHON U
XeJIe3HOI JoporaM, MOTYT MOCTpaiaTh JIMLIb NMPU
BO3HUKHOBEHMM OTHEHHOTO HIapa WIM BOCIUIAMEHe-
HIM Apeiidyioulero obiaka (Ut aBTOAOPOrH Apeiid
1 BOCIUIaMEHEeHUe 00J1aKa TP I0r0-BOCTOYHOM, BO-
CTOYHOM WJIM CEBEpPO-BOCTOYHOM BETPAX; IUIS Xe-
JIe3HOM IOpOTH Apeiid 1 BocIUTaMeHeHHe 061aka Npu
JOro-3anagHoM, 3allafHOM WJIM CEBEpPO-3aragHOM
Berpax). [Ipuyem npy ropeHUM 06j1aKa MOPaXEeHNE B
paifoHe IOpOT BO3MOXHO MPH YCJIOBHH, YTO OHO HE
BOCIIAMEHWJIOCH Ha TYTU Apeida; BOCIUIaMEHEHHE
NPOM3O0LIIO TIPH TIONIAaHUM TPAHCTIOPTHBIX CPEACTB
BO B3pHIBOONAcHOE O6JIaKo.

Ha aBTOMOOWIBHOII HOpOTe B 30HY MOPaXeHUs
nomazer 10 6 yen. (aBa JerkoBbix aBToMobms). Ipu
IBIKEHUY B MOMEHT aBapuu IO aBTOAOpOre mac-
CaXXUPCKOTo aBTOOyCca B 30HE MOPAXEHUS] OKaXyT-
¢Sl BCE ero raccaxupsl. Yuciao nocTpagaBIIUX Ha

XeJle3Hol gopore MoxeT gocturath 140 yen. mpu
TTOTNalaHU ¥ B 30HY MOpaXeHMs M1acCaXupcKoro no-
e3na.

5. OuneHKa pHcKa

IMony4yeHHbIE TaHHBIE O pa3Mepax 30H IMopaxe-
HUST M KOJMYECTBE MOCTPANaBIIMX AAIOT MPEACTaB-
JeHus o MaciuTabax Bo3MOXHbIX aBapuit Ha THC.
OnHako ISl TIOJHOTHI NPENCTaBIeHUsI 00 ypOBHE
OMacHOCTH 00BbeKTa HEOOXOAMMO 3HATh HE TOJIBKO
MAacIITa0bl, HO ¥ YaCTOTY BOSHUKHOBEHMSI BO3MOX-
HBIX aBapyUi WIN TIOTEDb.

JIiS OLIEHKM BEPOSITHOCTHM peanu3aluii omac-
HOCTH ¥ NOKa3saTeJiel prcKa UCIIOIb30BAINCH CTa-
THUCTUYECKME NaHHBIE M0 OTKa3aM IPUMEHAEMBIX
TEXHUYECKUX YCTPOMCTB, SKCMEPTHBIE OLEHKH U
MeTOH «IepeBa COOBITHI» (B COOTBETCTBUM C
P 08-120—96).

BriGOp 3HAYEHUI YaCTOT MHUIMUPYIOLINX COOBI-
THI1 TIpOBEJIEH Ha OCHOBE OOOOLIEHHBIX CTaTHCTH-
YeCKMX JaHHBIX C YY4ETOM TOTO, YTO Ha OOBEKTE UC-
ONIB3YETCS COBPEMEHHOE TEXHOJIOTMIECKOE 060py-
JOBaHuUe (pe3epByapsl U TPyOOTIPOBOIBI C IBOMHBIMU
crenkamy, cpeacrtsa KUTTMA v mpoTMBOaBapUitHOM
3aimTel). [Ipy onpeieIeHUH YaCTOThl BO3HMKHOBE-
HUSi aBapUM YUUTHIBAIACh WHTEHCUBHOCTD SKCIUTya-
Tauuu o0OpyIOBaHUS B TEYEHUE rofa.

COOTBETCTBYIOIINE BEPOSITHOCTU MCXO/1a TOTO WK
WHOTO CLIEHapHsl OINpEIENsUIUCh N0 «IEPEBY COOBI-
TUi» (CM. puC. 1) U BEPOSITHOCTH WHULUUPYIOLIUX
cobsrTit. 1o BceM rpyrinam clieHapueB OTIPENEeNIEHO
MPOCTPaHCTBEHHOE pacrpelie/ieHHe MOTeHIUaIbHO-
ro TEPPUTOPUANBHOTO PUCKa, TIOKa3biBaloLiee yac-
TOTY CMEPTEJILHOTO TMOPaXeHUs (rox”') B KaXnon
TOYKE TEPPUTOPUM AEKIapupyeMoro obbekTa U Ha
npwieraloumx mwiomansx. Cxema pacrnonoxenus THC
¥ pacripefie/ieHie MTOTeHIIMaIbHOrO TeppUTOpHab-
HOTO pHCKa MpPENCTaBIeHbI Ha PHC. 2.

Ha ocHoOBe MOJy4eHHOro TTPOCTPaHCTBEHHO-BpE-
MEHHOIO pacrTipelie/IeHUs] TOTEHIMAIbHOTO PHCKa,
a TaKoKe C YYETOM pacripefie/IeHus JIIofieil Ha TeppH-
TOPUM IEKIapUPYEeMOro OOGBEKTa, MPHUIIETAIOINX
TUToILANei, 6IM3IEXalINX aBTOMOOUIIBHOM U Xenes-
HOI1 J0pOT, OTpeAeIeHb! KOJUIEKTUBHbIE PUCKH TH-
Ges pa3NUYHBIX KaTeropuii mojed (BO3MOXHOE
YUCJIO TTIOTUOIINX B rox). B Tabin. 1 npuBEaEHBI MOJTY-
YeHHbIE 3HAYEHUS KOJUIEKTUBHBIX PUCKOB TIPH BO3-
HVKHOBEHUW aBapuil Ha JieKiapupyeMoM obbekre. ITo
3HAYEHUIO KOJIJIEKTUBHBIX PUCKOB U KOJIMYECTBY
Jofel, MONafalonIuX MOA BO3AEHCTBHE MOpaXaro-
mMx (HaKTOpPOB, OLIEHEHB! CPEeIHWE WHAWBUAYalb-
Hble PUCKY Pa3TMYHbIX KaTeropuit monei (tab. 2).

B 11e10M yKa3aHHBIE TTOKA3aTeIN PYCKa 3HAYUTENb-
HO HUXe (HOHOBBIX NOKa3aTeJIed PUCKA, CBA3aHHBIX
¢ OOBIIEHHON XW3HBIO YesoBeKa. [ cpaBHEHUS
4acTOTa CMEPTH OT HeeCTECTBEHHBIX IIPUYMH B Poc-
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Puc. 2. Cxema pacnonoxenus FTHC u pacnpenenenne no-
TEHUMANBHOrO TEPPATOPHANLHOTO PHCKA, OTOOPAKAIOMETO
93aCTOTY BO3HHKHOBEHHs NOPAaKAIOIMUX YenoBeKa ¢akro-
poB oT BO3MOXHbIX aBapuit Ha THC 3a roa (o6o3navenne
gacrorsl 1E—N coorBercreyer 3Haudennio 10~7, pa3mep-
HOCTb 9acTOTH — 1/rox;)

cum (1987 r.) cocrasnsna — (1—1,7) - 1073 rog™';
puck ybuiictBa u camoybuiicrsa (1991 r.) —
2,610~ ron™!; pucK ruGeiv B MPOMCLLIECTBHUSIX C O~
BIDXHBIM coctaBoM (1988 1.) — 1,6 - 107 rox™!; puck
rubeNu B JOPOXHO-TPAHCIIOPTHBIX ITPOUCLIECTBUAX
B Mockosckoii 0611. (1991 1.) — 2,7+ 10~ ron~!. Un-
JOUBMAYATBHBINA PUCK MMOEIH sl HaceJaeHUs (Ha aB-
TOMOOWIBHOM M XEJIE3HOU AOpOorax U Ha TEPPHUTO-

Tabauya 1
Yucno
Kareropus niopen nocTpaaasLumx,
uen/rop
MepcoHan Ha TeppuTOpPMM BeKNapupyemoro 1,8-1073
obbekTa
TpeTbu nuLa Ha TEPPUTOPHHM AEKNAPHPYEMOTO 1,1-10°3
obbeKTta
TpeTbu n1ua Ha TeppuTOopuM, Mpuneratowiest 3,14 - 10°°
K AeKnapMpyemomy obbeKTy
Bce kareropuu 2,9-10°

Tabauya 2

MnamsuayanbHsin
Kareropus niopnen pHCK,
1/rop
(epcoHan Ha TeppUTOpPUH AEKNaPHPYEMOro 3,75-10°

obvexTa

TpeTb nuua Ha TeppuTopuy, npuneratowed o 4,6 - 107
K AeKnapupyemomy obbeKTy

Maccaxupsi:
aBTOTPAHCNOPTHBIX CPEACTB
noesnos XXenesHon [oporu

Ho1,5-1078
Oo 1,1-107°

pHM, TIPUIETAOLIEH K IEKIapupyeMOMYy OOBEKTY)
YKJIQJBIBAETCA B TIpeIebl BEPXHEH OLIEHKH THOenu
HaceJIEHHs B pe3y/bTaTe TEXHOTEHHO! Upe3BbIYaifHOM
cutyauuu B Poccum (1989 r.) — 2,4+ 107 rog™.

ITOMHMMO KOJUIEKTUBHBIX U CPEIHUX UHAVBUIYATb-
HBIX PHCKOB ONpEAECH COLMaJIbHBIA PUCK, OTpa-
KaIOWUIA CBA3b MEXIY TSXECThIO MOCIEACTBUI M
4acToTOl MX Bo3HMKHOBeHus (F/ N xpusas). Ha puc. 3
MOKa3aHa 4acToTa BO3HMKHOBEHHUS (B TOX) CMEp-
TEJABHOTO MopaxeHus joneil U3 mepcoHana 'HC
6oJIblLIE ONIpeeIeHHOTO YKcia. VI3 prcyHKa BUIHO,
YTO OCHOBHas Jloyig aBapuii (6osnee 95 %) npuBenet
K rr6e ToJIBKO ofgHoro yenoBexa. Mcxons u3 naH-
HBIX, MIPECTABJIEHHBIX Ha PUC. 3, MOXHO BBIIEIIUTH
TpU YPOBHS OTIACHOCTH:

NEPBLI COOTBETCTBYET THOEIM 0 2 YeI0BeK. DTO
CUTYally{, BKJIIOYAIOI[ME B OCHOBHOM ITOXap Ipo-
JINBOB ¥ TOpeHHe (HaKeJIOB: YaCTOTa UX BOBHUKHOBE-
Hus 2+ 1075—1,6 - 1073 pa3a B ron; BTOpOil — MOXET
Moru6HyTh A0 18 yenmoBek. YacTora MX BOZHMKHOBE-

Wy
Qo004

1
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Puc. 3. YacToTa BO3HHKHOBEHHS ABapPHAHBIX CHTYamMil,
npuUBeHKX K rudeqH mepcoHana
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Hust okosio 1+ 107 pasa B roa; B OCHOBHOM CHUTYya-
LIMU, CBSI3aHHBIE C BOCIUIAMEHEHUEM Npeidyommx
00J1aKOB B MeCTax COCPEeIOTOYEHHSI OOJIBLIOrO KO-
JINYECTBA JIIOAEH; TpeTHil — rubenb cBbilie 20 yeno-
Bek ¢ yacToroii 1+ 1078—1 - 107° pasa B roa. 3to cu-
Tyallu}, CBA3aHHbIE B OCHOBHOM C OOpa3oBaHUEM
OTHEHHBIX 1IApOB.

6. AHAIM3 BIHMAHHSA Pa3JHYHBIX (PAKTOPOB HA MO-
Ka3aTes pACKa

TIpuBeneHHBIE MOKA3aTeH PUCKa OTPAXaIoOT CO-
crosiHue THC Ha HEKOTOPBI KOHKPETHBIA MOMEHT
BpEMEHM, COOTBETCTBYIOLUI ONPENETIEHHOMY CO-
CTOSTHUIO 0DOpYIOBaHMS B PEXUMY IKCIUTyaTalluy
(1—3 rona). IIpencraBnsieTcsl BaXHBIM BBISICHUTD,
KaK pa3jiMyHble (QakTOphl, CBI3aHHbIE C U3MEHE-
HUSIMM Ha OOBEKTe, OTpa3ATCS Ha IOKasaTejsiX
pucka. HarmpuMep, co BpeMeHeM U3HOC 060pyno-
BaHUs MPUBENET K YBEJNYEHUIO YaCTOThl BO3HHUK-
HoBeHHs 0TKa30B Ha 'HC M cOOTBETCTBEHHO K
PHCKY BEpOSITHOCTH BO3HUKHOBEHMWS aBapUITHBIX
curyauunii. Tak, Ipy yBeJIMYEHUU YaCTOTHI pasrep-
MeTU3alu¥ 000pyIoBaHUsA Ha IMOPSALOK, ITOKa3a-
TEJIX PMCKa IUISI BCEX KaTeropuii JIofei BO3pacTyT
¢ 2,9-1072 no 5,4- 1073 yen/ron; cpeaHUI MHIK-
BUIAYaIbHBIA DUCK g MepcoHaja 00beEKTa — C
3,75-107 mo 9-107° ron™!; oasg TPeTbUX JHUL —
1accaXyupoB aBTOTPAHCIIOPTHBIX CPEACTB U XKeJe3-
HOJIOPOXHBIX COCTAaBOB — pPHUCK YBEJIUYUTCI B
10 pas (¢ 1,7-107 mo 1,7-10°% u c 1,1-107% no
1,1:-1077 ron™' COOTBETCTBEHHO).

CylecTBeHHEIM 00pa3oM Ha MMOKa3aTelu PUCKa
BiuseT NMpodeccCHuoHaJbHAs Y MPOTHBOaBapUHHas
TIOArOTOBKA repcoHaia. [IpuBeieHHbIE 3HAYEHMS T10-
KazaTeJieil pHUCKa COOTBETCTBYIOT TOMY (GakTy, 4To
nepcoday THC mpoliren cooTBeTCTBYIOLIEE O0yUe-
HHe U TpodecCHOHANBHYIO TOATOTOBKY, B TOM YHKC-
JIE TIOATOTOBKY I10 JIOKAJIM3allKy Y TUKBUJALMH aBa-
puit. HexadecTBeHHasi MOATOTOBKA NEPCOHANIa MO-
XET MPUBECTH K OIIMOKaM B NpoOLECcCEe BEAEHHUS
TEXHOJIOTMUECKOro Ipoliecca M B MOBEACHUM TIPU
BO3HMKHOBEHWH aBapuitHo# cutyaumu. HanpuMep,
€CIM TEPCOHA HE CMOXET BBIITH U3 30HBI BO3-
MOXHOIO TOpaXeHHUsI, TO NoKa3aTeJin pUcKa yBe-
JIM4aTcs Y KOJUIEKTUBHBIN PHUCK COCTaBUT 2,4+ 1072
npotuB 1,8 - 1073 yen/rox. 1 Hao6opoT, NIPH yCIIELI-
HOJ peajii3allMi Mep 110 MPeAOTBPallEHUIO pa3BU-
TUS aBapuM ¢ 3PGHEKTOM «JOMUHO», HANPUMED,
Ha XeJIe3HOJOPOXHOM 3CTakajae, KOJJIEKTUBHBIN
pucK ymeHbiures ¢ 1,8 - 107% no 1,5+ 1073 yen/rox.
KOHKpETHHIM TEXHOJOTUYECKUM DELIEHHUEM, CIIO-
COOCTBYIOLIMM MPEAOTBPALEHUIO 3D GHEKTA «TOMHU-
HO» Ha XeJIe3HOLOPOXHOMN 3CcTaKaae, MOXET CTaTh
YBeJIMUEHME IJTMHBI TYIIMKOBOTO ITyTH OT 3CTaKaJbl

JI0 YITOPHOTO 6pyca ¥ yCTaHOBJIEHHE Ha HEM Jieben-
KM IS pacTaCKMBaHMS LMCTEPH MPU BO3HUKHOBE-
HUH TTOXapa Ha 5CTakafe.

TTo pe3ynbTaTaM aHaJM3a MPEeIIOXEHO 14 TexHU-
YeCKUX MEPOTIPUSITUI MO CHUXXEHUIO PUCKA BO3HUK-
HOBEHHS aBapUMHBIX CUTyallMil ¥ YMEHBIUIEHUIO TS-
KECTH TIOCJICACTBUM aBapuil (B TOM 4HUCJIE MEPOII-
PUATHS 10 YJIYYLIEHUIO KOHCTPYKUMHM HacOCOB ¥
KOMIIPECCOPOB, YCTAHOBKE JOTIOTHUTENBHBIX 00Ba-
JioBaHMmii 1 1p.). CyllleCTBEHHOMY CHUXEHUIO PHCKa
TPETHUX JIMI] CITIOCOGCTBYIOT M HEKOTOPBIE OpPraHM-
3alMOHHBIE MeponpusiTHsi. HanmpuMep, cBOeBpeMEH-
HOe TIpeKpallleHNe IBUXEHUS] TPAHCIIOPTa IO aBTO-
MOGHJILHOM U XeJIE3HOM JoporaMm Ipy BO3HUKHOBE-
HuUM aBapuitHbix cutyaruit Ha THC ceemeT puck
MopaXeHUs IaccaXXUpPOB TPAHCIIOPTHBIX CPENCTB
MPaKTUYECKHU K HYJIIO.

7. BoiBoabI

Ha ocHoBe prMeHEHHs] METOLOB KOJINYECTBEH-
HOTO aHaJIM3a PUCKa JJIsSI OLIEHKH 6e3011aCHOCTH TH-
nioBoit THC:

1. ITpoaHanu3upoBaHbl BOZMOXHBIE TPUYMHEI BO3-
HUKHOBEHMSI, CLIEHAapDUHW U YCJIOBUS NPOTEKAHUHA
aBapUMHBIX CUTYalW, CBI3aHHBIX C pa3repMeTU3a-
uueit o6opynosaHus u BeiopocoM CYT (cMecu mpo-
rmaHa ¢ 6yTaHOM).

2. PaccumTaHbl BO3MOXHbBIE 30HBI IOpaXEHUsA U
KOJIMYECTBO ITOCTPaAaBUIMX ITpU Gosee yeM 22 ThIC.
clieHapueB aBapuil (BKJIO4asi ropeHue O00JIaKOB,
MoXaphl MPOJIMBA, OTHEHHOTO 11apa U TOPALIUX
CTpyil).

3. Mony4yeHB! KOIMYECTBEHHBIE OLIEHKW PUCKa, B
TOM YMCJIe BEPOSITHOCTH BO3HUKHOBEHUS W Pa3BU-
THS Pa3MYHBIX ClLleHapHWeB aBapWi, IOKa3aTeau
WHIWBUAYAJIBHOTO, KOJUIEKTUBHOIO, COLMAIBHOTO
PHUCKOB, paclpefeeHUsI TOTEHIIUAILHOTO TEPPUTO-
PHAJIBHOTO pYICKA MO O0BEKTY W OKpyXalolle
MECTHOCTH.

4. Ot™MeueHo, yto skcrnyatanusd [HC He co3naer
OITaCHOCTH VTS JIIOfei, HaxOmsIUXCs B Giv3nexa-
LMX HaceJEeHHBIX MYHKTaX, B TOM YHUCJIE TP BO3-
MOXHOM JApelide TOIUIMBOBO3AYILIHON CMECH; NHIH-
BHIYaJIBHBEIN PUCK THOEIH NepCOHANA Y TPEThUX JIULL
(B TOM 4YMCJie HaXOASILMXCS Ha 3allpaBKe rasa, aB-
TOMOGWIBHOM ¥ XeJIe3HOU AOporaM) He IpeBhIlIa-
eT ()OHOBEIE TIOKA3aTeJIM pPUCKa OOBIICHHOM XHU3HE-
JIEeSITEIbHOCTH YEJIOBEKA.

5. Pazpa6GoTaHo 14 TeXHMYECKUX U 4 OpraHHU3alu-
OHHBIX MEPONPUSITHS 10 00ECTIEYEHMIO ITPOMBILLIEH-
HOM 6€30MaCHOCTH, TIPH BBITIOTHEHUU KOTOPBIX PUCK
9KCIUIyaTalliid JaHHOTO OIMAacCHOTO MPOU3BOACTBEH-
HOI'0 00BbEKTa MOXET CUUTAThCS AOMYCTUMBIM U IIPH-
E€MJIEMBIM.

30 Be3onacHocTb TPYAa B NMPOMbILLNIEHHOCTH

Ne 8 2001 r.





