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B cmambe noxapHas 6e30nacHoCmMb paccMompeHa ¢ MOYKU 3peHUs

PACCMOTPEHUE MNOXAPHOW BE30OMNACHOCTHU

cucmemMHoe0 aHanu3sa. lpusedeHb! U pacCMOMpPEHb! ee 8aXHbIe

cucmemHbie ceolicmsa. [pedcmasneHs! npeumyujecmesa
npednasaemozo nodxoda 0sis1 MOHUMAaHUS oXxapHou
6e3onacHocmu.

JKOHOMHYECKOe 3HAYeHH e M0KAPOB

HecmoTpss Ha nocTwkeHus B 00JacTd MPOTH-
BOIOYKapHOW  3alUThl, CKa3bIBaOIICHCSs B  MO-
JIOKUTEIIFHOM CHIDKEHUH YHUCIIa )KepTB MpH MOXKapax,
B OompmmHCcTBe crpan EBpomsl u  Poccum
(vHaHCOBBIE 3aTpaThl M JApPYTHUE pPecypchl Ui
JOCTH)KEHHS ~ JKEJJaéMOro  YpPOBHA  IOXapHOM
0€301aCHOCTH MO-IIPEKHEMY €KETOHO MOBBIIIAIOTCS
[1]. Tak, Hanmpumep, B Poccun corimacHO CTaTHUCTHKE
MYC 3a 2011 rox TonbKO MpsSMON MaTEpUANIBHBIN
ymepOd OT TMO0XapoB cocTaBwil  Oombrmie 18
MWUIMapAoB  pyoseit.  Ilpm  stom  mpsiMoit
MaTepHaIIbHBIA TOJ0BOH yIIepd oT moxapoB Ooublie
yem yasowmics ¢ 2007 roaa [2].

CucTeMHBIH MOAX0/ K MOKAPHOM

0e3omacHocTH

Jlst  permeHuWsT CIOXKHBIX TakuX 3a7ad, Kak
nokapHass 0€301acHOCTh, MMEETCS yHUBEpCallbHas
METOAMKA Ha OCHOBE CHCTEMHOTO IIOAXO0Ja H
cucTeMHOro aHaimm3a [3-5]. YHuUBepCaJIbHOCTH
JJAHHOTO CHUCTEMHOTO TMOAXOJa pa3peliaeT pac-
CMaTpHBaTh MOKaAPHYIO O€30MMaCHOCTh KaK CHCTEMY U
OpUHUMAaTh HAa  OCHOBE  HOTOr0  IOHUMAHHUS
YIIy4IIAOIIHE JEHCTBUSL.

besycnoBHO, mpoliecC MOCTIDKEHUS >KEJIaeMOTo
YPOBHS TIOKapHOW 0E30MACHOCTH SBIISIETCS CIIOKHOU
3amadeil Ha Oymyiiee, KOTopas B JaHHBIA MOMEHT HE
pelieHa  yAOBICTBOPUTEIBHO. OTO  IMOKa3bIBAIOT
MHOT'OYHCIICHHBIE Tpareiuy Mpu moxapax HeJaBHETO
BpeMeHH. VIMEHHO TOATOMY CETOJHS KaK HHUKOTIA
clieyeT oOpaTuThCsl K YHUBEPCATEHOMY CUCTEMHOMY
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U KOMIDICKCHOMY IIOAXOAY IS pa3pemeHus psaa
3aJ1a4, CBA3aHHBIX C MMOKAPHOH 0€301acHOCThIO [7].

s paccMoTpeHHsT MOXKapHOW O€30MacHOCTH C
HOSI/IHI/Iﬁ CUCTEMHOr'o ImoJaxoaga IIPUMCHUM ME-
TOMOJIOTHIO TPHKIAAHOTO CHUCTEMHOTO
ommcanHoro @.I1. Tapacenko B pabore
KJIaIHOW CUCTEMHBIN aHamu3» [5].

aHaiu3a,
«ITpu-

CucTteMHbI aHAJIN3 MOKAPHOI

0e3omacHOCTH

CornacHo CHCTEMHOMY TMOJIXOJY CIIEAyeT CHavaja
MOHATH, TOYEMY IOXKapHYI0 0E30MacHOCTb MOXKHO
paccMaTpuBaTh Kak cuctemy. i 3Toro paccMoTpum
KaTEeropuy CBOWCTB 3TOM CHUCTEMBI, KOTOPBIE MOKHO
pa3genmuTh Ha CTATHYECKHE, JWHAMHYECKHE H
cunteTnueckue (puc. 1).

CraTtuyeckue

CeoiicTBa
CUCTEMBI
MO>XXapHOW
6e3o0nacHoOCTH

INuHamuyeckme CUHTeTUYECKME

Puc. 1. Kareropuu cBoiicTs
CHCTEMBI MOXapHOH 0€30TTacHOCTH
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CraTnyeckue CBOHCTBa MOKAPHOIA

0e3omacHoOCTH

Cpemu CTaTHYECKUX CBOHCTB OTOH CHCTEMBI
MOHO BBIJCIUTE:

- LIEJIOCTHOCTB;

- OTKPBITOCTE;

- BHYTPEHHIOIO HEOAHOPOJHOCTh CUCTEMBI;
- CTPYKTYpHPOBAHHOCTbD.

ITon crarnueckumMu CBOMCTBAMHM CHUCTEM TIIO-
HUMAIOT KOHKPETHBIC COCTOAHNA CUCTEMBI B J'IIO6OI>1,
HO (PMKCHPOBAaHHBI MOMEHT BPEMCHHU.

IlemocTHOCTE cHCTEMBI TTOKapHOH 0E30TacHOCTH,
KaKk OJHO M3 CTaTHYECKHX CBOMCTB, O3HAYaeT, UYTO
MOKapHYI0 0€30MacHOCTh HYXXHO TIOHUMaTh Kak
€MHOE U LEN0E, OTIMYAOILYIOCS OT APYTUX CHUCTEM,
B TOM YHCJIC U CUCTEM 0E30MaCcHOCTH.

ITon OTKpBITOCTBIO CHUCTEMBI IOHUMAIOT €€
B3aI/IMOIICI>'ICTBI/I€ C JOpyrumMu CUCTEMaMH UK OK-
py’Karolel cpenoi MoCcpeaCTBOM BXOJIOB U BBIXOJIOB.
B cmydae cuctembl mokapHOW O€30MaCHOCTH 3TO,
HATpUMep, MHOT000pa3HbIe BXOABI CO CTOPOHBI
WCTIOJb30BAHNUA JTAHHOTO OOBEKTa WM TPAaBOBEIE
aKThbl, BJIMAKOINNWEC Ha €€ COCTOAHHUC, WJIM BBIXOIBI B
BUJI€ BIMSIHASA HA DKOJIOTHIO WM (PMHAHCOBBINA yCIEeX
OJTHOM B3SITOM OpraHu3aly Wik BCE SKOHOMMUKHU.

Cucrema moxxapHoi 0€30MaCHOCTH HEOJHOPOIHA,
TO €CThb OHa HMEET 3JIEMEHThl CaMOI0 Pa3iIUYHOIO
XapakTepa KakK, HalpuMmep, TEXHUYECKUE CUCTEMBI
MOXKAPHOM  3alUThl, JIOAW U OpraHU3aluu,
3aIeHCTBOBAHHBIE [0 M BO BpPEMS MOXKapa, CUCTEMY
HOPMATHUBHBIX U MPABOBBIX NMPEAMUCAHUN U T.J.

Taxke crucreMa MOXapHOH O€30MTACHOCTH HMEET
CBOIO CTPYKTYPHUPOBAHHOCTH, KOTOpPAasi BEIPAXKACTCS B
pPa3IMYHBIX  B3aUMOCBS3AX MEXAY DSJIEMEHTaMU
CHUCTEMBI. JTa CTPYKTypUPOBAaHHOCTh W CO3/aeT
LEJIOCTHOCTh BCel CUCTEMBI M0’KapHON
Oe3omacHOCTH.

JAnHamunyeckue CBOMCTBA NMOKAPHOM

0e3omacHoCTH

IloMrMO CTaTHYECKHX CBOMCTB CHCTEM, CHCTEMa
MOXKapHOM 0Ee30MacHOCTH HMMEET M JAMHAMUYECKUE
CBOICTBa, T.€. TaKU€ CBOMCTBA, KOTOPbIE MEHSIOTCS
BO BPEMCHH U B CBSI3U C APYTHMH MEHSIOIIUMUCS
oOcTosiTenbcTBaMM. K AUHAMUYECKUM CBOMCTBaAM
OTHOCSIT:
- (yHKIMOHAIBHOCTB;
- CTUMYJIHPYEMOCTb;
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- M3MEHYMBOCTH CHCTEMBI BO BPEMEHU;
- CYIIECTBOBaHHE B M3MEHSIONIEHCA cpeie.

Cucrema mokapHOil 0e€30MacHOCTH HampaBjeHa
Ha BBINIOJIHEHNE MHOXKECTBA TaKWX (YHKIUH Kak,
Hanpumep, obecredyeHue OE30MACHOCTH  JIIOJIEH,
MOKUIAIONINX 37aHWEe BO BpeMs TMoXapa, WIH
yYMEHbIIIEHHE Bpeaa OT IoXKapa, MPHIMHEHHOTO
COCETHUM 3[aHUSM U HKOJOrHH. OYHKIMOHAIEHOCTD
CHCTEMBI TIOXapHOW Oe30MacHOCTH HampaBlieHa Ha
BBIXOJIbI CUCTEMBI KaK (PYHKIIHSI BPEMEHH.

CTUMyIUpyeMOCTh pacCMaTpUBAEMON CHCTEMBI
OTpejieNisieT BO3/ICHCTBHS HAa CHUCTEMY CO CTOPOHBI
BXOJOB H3BHE TaK >Ke, Kak (YHKIHIO BpPEMEHH.
KonkperHo 3t0, HampuMmep, W3MEHEHHE ITOBEICHUS
JIo/IeH MpH MoXKapax B 3aBHCUMOCTH OT COCTOSIHUS
ux 3JI0pOBBS u MIPOTHBOIIOKAPHOH
MOJITOTOBJIGHHOCTH, HA KOTOpPOE BIMUSIOT JpYyrUe
MHOT'OYHCIICHHBIE CUCTEMBI.

N3MeHYnBOCTh CHCTEMBI BO BPEMEHH M CKOPOCTH
W3MEHEHHUs, e JAWHAMHKY JIeTKO II0Ka3aTh Ha
npumepe craTucTuku moxapos [1, 2]. Ilpuuem
MO>KHO M HY>KHO PaccMaTpuBaTh IPU 3TOM HE TOJILKO
KOJIMYECTBEHHBIC U3MEHEHHS, HO U UX KaueCTBCHHBIC
mokasatenud. Bpems wurpaer OonbIIyl0o poiib  He
TOJILKO B HMCTOPHUYECKOM aHaJM3€ IMOXKapoB, HO M,
KOHEYHO, B OTAENBHO B3ATHIX MOXkapax. JluHammka
W3MEHEHUI BO BpeMs IOKapoB MOPAKAET 3a4acTyro
naxxe mpodeccHOoHaIoB W CTaBUT TMepel] HHUMHU
MHOTOYHCIICHHBIC U BBICOKOCIIOKHBIE 33]1auH.

He Tonpko cucrema mokapHO# Oe3omacHOCTH
n3MeHseTcss BO BpeMeHH. OIHOBPEMEHHO W OK-
pyXaromiasi cpea 3TOH CHCTEMBI, Kak W B3aHMO-
CBSI3aHHBIC CHCTEMBI, HM3MEHSETCS, BIHUSAS B CBOIO
odepenr Ha CHCTEMY ToKapHOW Oe3omacHocTH. Tak,
HampuMep, MOJUTHIECCKUE, SKOHOMUYIECKUE U JPYyTHUe
n3MeHeHUs B Poccuy B I€BSIHOCTBIE TOMABI MPOIILIOTO
CTOJIETHS PE3KO HETaTWBHO CKAa3aJIMCh HA MOYKApPHYIO
0€301acHOCTb, YTO MOKHO IOKa3aThb HA CTATHCTHKE
MOYXKAPOB ATOTO MEPUO/JIA.

CuUHTeTHYEeCKHE CBOWCTBA MOKAPHOIi

0e30MacHOCTH

OCOOCHHOCTH  CBOWCTB CHCTEMBI  ITOKapHOM
0e30MacHOCTH, KaKk W JPYTHX CHCTEM, HE orpa-
HUYHMBAIOTCS CTaTUYECKUMH W JIHHAMHYECKUMH
cBoiicTBamMu. Tak € CyIIEeCTBYIOT U CHHTETHUYECKUE
CBOMCTBA, K KOTOPBIM OTHOCSIT:
- 3MEepIKEHTHOCTH;
- HEpa3AeTUMOCTh Ha YaCTH;
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- MHIEPEHTHOCTH;
- eNeco00pa3HOCTb.

OMEpIKeHTHOCTh ~ O3Ha4aeT, YTO CBOMCTBa
CUCTEMEI HE MOTYT OBITh OOBSICHEHBI Yepe3 OTIEIBHO
B3SThIE BJEMEHTHl C HX CcBoHcTBaMU. CBOMICTBO
SMEPKEHTHOCTH KaK HUYTO JPYTro€ MPOSBIACTCS B
cucteMe TokapHoi OezomacHocTH. Hampumep,
OTAETBHO  B3SITYI0O  aBTOMATHUYCCKYH0  CHCTEMY
MOKaPOTYIICHUS C €€ CBOMCTBAMH HEIEIECO00pa3HO
paccMaTpuBaTh OTAEITBHO OT APYTUX TEXHUYECKUX H
YEJIOBEKO-MAIIIMHHBIX ~CHUCTEM I OOCCICUSHHUSI
KOMIUIEKCHOUW 0€30MacHOCTH 3/aHus. DTO MOXKHO
HEOOXOAMMO OCYITIECTBIISITH c TIOMOTIIHIO
KOMILJIEKCHOTO noaxoza, OpUMEHSISI  CEPUI0
craggaproB  I'OCT P 53195 «be3onacHocTh
(GyHKIMOHABHAS CBA3aHHBIX C  0€30TMacHOCTHIO
3/1aHUI U COOPYXKEHUH cucTteM» [6].

HepaszmenmuMocts Ha dYacTH ISl CHUCTEMBI TIO-
JKapHO# 0€301aCHOCTH KOHKPETHO 03HAYAET, YTO MPH
peam3aIy TOJLKO OTIENTBHBIX YacTel (2JIEMEHTOB)
CUCTEMBl Kak TaKOBOW He OyJer, OHa MOXKET
OKa3aThCS JAPYrol WM OyNeT BHIIONHITH IIEIH
MoKapHO! 0e30MacHOCTH B HEJOCTATOYHOW Mepe.
IIpumepoMm ToMy SIBISETCS XalaTHOE OTHOIICHHE K
MOKapHOH Oe30MacHOCTH OTBETCTBEHHBIX JIMI[ Ha
OTIICNBHO B3sATOM OO0OBekTe. Jlaxke mpu MOJIHOM
peamu3anuu  Apyrux Mep B oO0mell cucreme
MOKapHOH 0E€30MacHOCTH CHIbHOE ocjalJeHue
OJIHOTO 3JIEMEHTA, & UMEHHO XaJaTHOE OTHOIICHHE
OTBETCTBEHHBIX JIMIT M, KaK CIEACTBUE, UX
HENpPaBWIbHBIC ICHCTBUS B OOIIEM CIydae TMPHUBOJISAT
K HEJIOMyCTUMBIM HEJIOCTaTKaM BCEH CHCTEMBI.

Hepaznenumocts cuctemMbl CBsI3aHHA U C €€
JIPYTUM CBOWCTBOM, Ha3bIBAEMBIM HHTECPEHTHOCTHIO.
WHrepeHTHOCTh 0003HAYaeT MPUCIIOCOOJICHHOCTh
CHCTeMBl K OKpyXKawmier cpene. Tak cucrema
MOKapHO! 0e30MaCHOCTH OTHEIBHO B3ATOTO 3aHUS
MOXET W JO/DKHAa OBITh co37MaHa Tak, 4TOOBI OBITh
JIOCTaTOYHO HEYSA3BUMOH U Tpu Jpyrux ¢opc-
Ma)XOPHBIX ~ OOCTOSTENILCTBAX KAk, HampuMmep,
MPOJOJDKUATENIFHOE OTCYTCTBHE JJIEKTPOCHAOKESHUS
WM 3eMJIETPSICEHHE. JTO Ba)XXHOE CBOMCTBO CBSI3aHO
C TaKk Ha3bIBAEMBIM TOMEOCTa-TOM cucTeM. o aTim
MOHUMAETCSI  CIIOCOOHOCTh  CHCTEMBI  COXPaHSTh
MOCTOSTHCTBO CBOETO  COCTOSIHAS TPH  TTOMOIIH
CKOOPIMHHPOBAHHBIX PpEaKlnii, HalpaBlIEeHHBIX Ha
MOAJIep )KaHNE TUHAMUYECKOTO paBHOBecHS [§].

LlenecooOpa3HOCTh CHUCTEMBI IOXKapHOU 0e30-
MACHOCTH, KaK dTO CBOMCTBO U B JPYTUX CHCTEMaX,
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CO3/1aBaeMBIX  4YeNIOBEeKOM, odeBHaHA. JlaHHOe
CBOMCTBO TIPHUCYIIIE BCEM HCKYCCTBEHHBIM CHCTEMaM.
OHO B OCHOBHOM M OIIPENEIAT BBIOOP DJIEMEHTOB H
CTPYKTYPY CHCTEMBI B IIEJIOM.

BriBoanbl

HOI[BOILSI HUTOr'u MPUMCEHCHHUA METOAOJIOTMU CHC-
TEMHOTO aHaJlu3a M PacCMOTPEHUS MOXKapHOUH
0€30MacHOCTH MOYKHO C YBEPEHHOCTBHIO CKa3aTh, YTO
MoKapHy0 0e30MacHOCTh CIEAYeT paccMaTpUBaTh
HMEHHO KaK CHCTEMY METOAAaMH, MOAXOISIIMMH IS
3TOro. TONBKO MOHWMAHWE MOKAPHOW 0E30MacHOCTH
KaK CHUCTEMBl CO CTaTWYHBIMH, AWHAMHYHBIMH H
CUHTETHYECKHUMH CBOWCTBAMHM II03BOJIUT IOHMMATh
3Ty CHCTEMY M Y4HUTHIBaTh e B oOImIed cucreme
KOMIUIEKCHOM 0€30TIaCHOCTH.
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