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NOKA3ATEJIN U KPUTEPUN OIACHOCTU
MPOMBILLJIEHHbBIX ABAPUN

AN. TPAXKOAHKUH, kaHg. TexH. Hayk, M.B. JIMCAHOB, kaHA. ¢pmu3.-mar.
Hayk, A.C. TMEYEPKUH, B.1. CMOPOB, gokTopa TexH. HayK
(ryr «HTL «[lMpombiineHHas 6e30MacHOCTb»)

[TpunsiTue 3(ppeKTUBHBIX yIIPABICHUECKUX pellie-
HUIT B 001aCTH O0EeCIIeueHNsI MPOMBIIIJIEHHON 0e3-
OIaCHOCTH HEOTIEIMMO OT pellIeHMsT 3a1ay 110 OLIeH-
K€ W CpPaBHEHMIO CTEMEeHM OINMACHOCTM aBapuil Ha
OIMaCHBIX MTPOU3BOACTBEHHBIX 00bekTax (OI10).

B o01iem ciydae noj 6€30MacHOCTbIO MOHUMAET-
Cs1 CBOMCTBO CUCTEMBI «UCTOYHUK OMTACHOCTH — T10-
TeHLHaJIbHAsI XePTBa» COXPAHSITh NMPU HYHKLIMOHU-
POBaHUHM TaKOE€ COCTOSIHWME, MPU KOTOPOM OXHuJae-
MbI yuiep0 (Bpea) sl MOTEHUMATbHBIX XXEePTB He
MPEeBBIIIAeT MPUEMIIEMOTO TI0 COIIMATbHO-3KOHOMMU-
YecKHUM coobpaxkeHusM. [1oa ormacHoCThIO moapasy-
MeBaeTCsl MOTeHLIMaIbHAsK yrpo3a, BO3MOXHOCTD MpH-
yuHeHus yuiepba (Bpeaa) [1, 2].

EcTecTBeHHO Tpearosiaratb, 4TO IOKa3aTeaun
OIMaCHOCTM aBapuu AOJKHBI OBITh COCTaBHOM yac-
ThIO TOKa3aTesieli KauecTBa CUCTEMBbl YIpPaBJIeHMUS
npombllieHHoU 6e3omacHocThio OITO.

VaauHblii BRIOOP KOJIMYECTBEHHBIX IMOKa3aTeleid
KpaliHe BaxKeH HIJis MPOrpaMMHO-1IeJIeBOTO TIaHU-
POBaHUS U YIPaBAeHUS CIOXHBIMU MPOLeCCaMU, K
KOTOPBIM MOXHO OTHECTU U yIpaBJI€HUE MTPOMBbIIII-
JieHHoi 6e3onacHocThbio OITO. Takue rnokasareau no-
3BOJISIIOT HE TOJIbKO OLIEHUTh N€MCTBUTEIbHOE MOJI0-
JKeHUe Je, HO U pallMoOHaJbHO MCIOJb30BaTh UME-
IOLIMECs] PeCYpChl JJIsl pellieHUs mpodJieMm.

OO11ue TpeOoBaHUS K IMOKA3aTeIsIM CUCTEMbI YII-
paBJIeHUsI MPOMBILIIEHHOM 6€30MacHOCTbIO 00YCIOB-
JIEHbl €€ OCHOBHO 3aaueil — UCKIIIOYeHueM (CHU-
>KeHWEeM) aBapUMUHOCTU U MPOU3BOJCTBEHHOIO TPaB-
matudMma Ha OITO, oTpMLaTeIbHO CKa3blBAIOLIMXCS
Ha KayecTBe TPYLOBOIO IpoLecca U KOHKYPEHTOC-
MOCOOHOCTU MPOU3BOJICTRA:

M. [Y + Z] - min
ERE =(..,Y,Z..) - max, (1

rie M.[Y+2Z] — maremaruyeckoe OXMEaHHE CyM-
MBI yiiep6oB ot aBapuit Ha OITO Y u 3atpar Ha obec-
rneyeHre 0e30MaCHOCTU Z 3a ONpEeAeSIEHHBI nepu-

on T1; RE, — peHTabesbHOCTh MPOU3BOJCTBA 3a OIl-
peneIeHHBIN TIEPUom T.

IToaToMy BbIOpaHHBIE IMOKAa3aTeJaUd OOJXKHBI He
TOJIbKO OBITh CBSI3aHHBIMHU HAMPSIMYIO C aBapUHOC-
TBIO ¥ TpaBMaTU3MOM, HO M XapaKTepu3oBaThb 3(-
(EKTUBHOCTH TTPOM3BOICTBA.

HaubGonee mosHoO nNpeabsBisieMbIM TpeOOBaHUSIM
K mokazaTessiM 0e30MacHOCTH, KauyecTBa, HaaexX-
HOCTH WM Pe3yJTbTaTUBHOCTH (DYHKIIMOHUPOBAHUS
CITOXHBIX CHCTEM YIOBJIETBOPSIIOT BEPOSTHOCTHO-
BO3MOXXHOCTHBIE TMoKa3atenu. JlaHHas rpymma Ko-
JIMYECTBEHHBIX MOKa3aTeaell BblpaxkaeT MHTErpab-
HBbIE XapaKTEePUCTUKH CIIOKHBIX CUCTEM, B KOTOPBIX
MIPOIIeCCH U SIBJICHUSI, KaK U3BECTHO, COTIPSIKEHBI C
MHOTOYHMCIEHHBIMM HEOTIPEeNeIEHHOCTSIMMU.

OCHOBHBIMM TTOKa3aTeJISIMU KauyeCTBA CUCTEMBI yII-
paBJIeHUS] TIPOMBIIIIEHHON 06e30MacHOCTBI0 MOTYT
OBITH pa3TMYHBIC YMCIIOBBIC XapaKTEPUCTUKH CITyJaii-
HBIX ¥ (MJIM) HEYETKUX BEJWYUH, HATIpUMEp YIIep-
0a (Bpeda) OT aBapuil M 3aTpaT Ha MpeaynpexaecHue
aBapUITHOCTY W TpaBMaTU3Ma:

BEpPOSITHOCTb Prob(f) i BO3MOXHOCTbL Poss()
BO3HUKHOBEHMSI aBapuu ONpPeAeIeHHOro THUIIAa 3a
nepuon ¢t Ha OI1O;

MaTeMaTu4yecKoe OXuaaHue yuiepoa (Bpeaa) Y or
aBapuiitHocTu 1 TpaBmatusma M| Y] na OIIO;

uHTerpanibHas Gyukuusa F (y) pacnpenenenus
yuep6a Y ot aBapuu Ha OITO [3]:

F(y)=R(Y= ),
Iie ¥ — BO3MOXHOE 3HaUCHUE CIyyallHON BeIM4n-
HBI Y,

MaTeMaTU4YeCcKoe OXuAaHue 3aTpaT Z Ha MPpeaoTB-
palleHKe aBapuitHOCTH 1 TpaBMatu3ma Ha OT1O M|[Z],

3¢ HeKTUBHOCTL MPEIOTBPALLIEHUST aBApUITHOCTU U
TpaBMaTtu3Ma Ha OI1O:

_n (20O
lL.=M,
ace %H
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3G GEeKTUBHOCTh 00ECIIEUeHUST TTPOMBITIICHHOM
06e30MacHOCTHU:

Isaf - Mt=lr0}:l [Y + Z] ,

BBII
rne BBIT — BanoBoit BHYTpeHHUIA MPOLYKT 3a TO/I.

YMECTHO MpPennoyioXuTh, YTO MOKa3aTean orac-
HOCTU aBapuM JOJIKHBI HE TOJBKO OTpaXaThb CYIIl-
HOCTh BBIpakaeMOW MMU KaTeTOPUM, HO U YIUTHI-
BaTh crieluKy ucrouHuka omnacHoctu — OITO.

B HacTos11ee BpeMs B MpakKTUKE MTPOMBIIILICHHOM
0e30MacHOCTM B KauyecTBE MoKa3aTesisl OMacHOCTU
MTPOU3BOJCTBEHHBIX 0OBHEKTOB Yallle BCETO BBICTYITA-
eT oxXmmaeMbIi yiep0 (Bpen), Kak OCHOBHAsT KOJIU-
YeCTBEHHAasl Mepa OMacHOCTHU TPOMBIIIJIEHHON aBa-
puu. ITokazaTesb OMaCHOCTU — OXUAAeMbIi yiiepo
(Bpem) oT aBapuM — MOXKET MCIOJB30BaThCI KaK B
SIBHOM, TaK M B OIOCPEIOBAHHOM IIPEICTaBICHU.
IIpumepoM KitaccucuKalyd ONacHOCTU IIPOU3BOJI-
CTBEHHOI AesITeJIbHOCTU IO pa3Mepy OXMIaeMOTo
yuiepba (Bpeda) B SIBHOM BUIE MOXET CIYXUTb
T'OCT P 12.3.047—98, KoTOpHBIii ompeaesieT Hel0-
MMYCTUMOCTD DKCIUTyaTallM¥ TEXHOJOTMYECKUX ITPO-
1IECCOB, «€CJIM MHIMBUAYaJIbHbBINM PUCK Oojbiie 107°
WA COLMANBHBIN prcK Goibime 107> (3a Hen3BeCT-
HbIi eproj BpemeHun). B MeTonnueckoM pyKoBOJI -
CTBe T10 OIIEHKEe CTEMeHU pUcKa aBapyii Ha MarucT-
pajJbHBIX He(hTEeNnpoBOAaX TaKXe HCIOJb3YIOTCS B
KadyecTBe IMoKa3aTeseil OITacHOCTH Pa3IMIHbIe BUIBI
OXUmIaeMoro yiiepba oT aBapuM: PUCK MOTEeph He-
¢dTH, pUCK IUIAT 3a 3arpsi3HeEHUE OKpyxKalolleil cpe-
IIbl U IIp.

[TpuMepoM oImoCcpemoBaHHOTO ITPEACTaBICHUS
rnoxasaTeJisi ONMaCHOCTU — OXUJIAeMOro yiiepda ot
aBapuM — MOXET CIyXuTb KOHBEHIIMS O TpaHC-
IPAaHUYHOM BO3IEMCTBUM MPOMBILIICHHBIX aBapuil
E/ECE/1268 (Bctyrmmna B ety mist Poccun B 2000 T1.).
B Heil n1s1 OLleHKM OMAacHOCTU MPOMBILUIEHHBIX U
TPAHCITOPTHBIX OOBEKTOB MCIIOJb3YIOT MaccCy MpU-
CYTCTBYIOLIMX Ha OOBEKTE OIMAacHbIX BELIECTB, a B
KayecTBe KPUTEpHs' OMAaCHOCTH MPUMEHSIOT Ipe-
NIeJTbHOE KOJIMYECTBO Pa3TMIHBIX OTTACHBIX BEIIECTB,
HaJIMYMe KOTOPBIX OOYCIOBIMBAET MPUMEPHO OJIM-
HAKOBYIO TSIKECTb IMOCJEACTBUMI TpaHCTPAaHUYHOIO
BO3IEMCTBHS TIPY aBapyuM Ha TaKUX OOBEKTaXx.

AHAJIOTUYHEIN TTOIXO comepXuTes 1 B Demepab-
HOM 3aKoHe «O IpOMBIIIIEHHOM 0€30I1aCHOCTH OIac-
HBIX TIPOM3BOJICTBEHHBIX 00beKTOB» oT 21.07.97
Ne 116-®3 (1. 2 cratbu 14), KOTOPHIiT 00SI3bIBACT pa3-
pabaThIBaTh MeKJIapalni ITPOMBIIILIEHHOM Oe3ormac-
Hoctu mis1 OITO, roe oOpalaroTcsl BellecTBa B KO-

' Tlox kpuTepueM Moapa3yMeBaeTCsl KOJIMUECTBEHHbIN MOKa-
3arelib, UCTIONB3YEMbIil C OMTHUM M3 YCIOBUIT — «PaBHO», «<MEHb-
uie», «0oJbllIe», «MaKCUMyM», «<\MUHUMYM» — MJU UX cOYeTa-
HHEM.

JIMYECTBAX, CBBILIE YKa3aHHBIX B MPUJIOXEHUU 2 K
MaHHOMY 3aKoHYy. MaKTUUECKN B 3aKOHE OIpeese-
HbI IOKa3aTead u Kputepuu omacHoctu OIIO —
HaJlu4yude Ha O0BbEKTE OIMACHBIX BELIECTB U MX Mpe-
JleIbHOE KOoJIM4ecTBO. JIJIst MHBIX 00BEKTOB 00si3a-
TeJILHOCTh pa3pabdOTKU JAeKaapaluyd MPOMBILIIEH-
HOM 0e30MacHOCTU MOXET OBITh YCTAaHOBJIEHA
[TpaButensctBoM Poccuiickoit Peaepanuu, a Tak-
Xe ¢peaepaJbHbIM OPraHOM MCIOJHUTEIBHON Bac-
TH, CIIELMATBLHO YITOJHOMOUYEHHBIM B 00J1aCTU MpPO-
MBILLJIEHHOU 6e3oracHocTi, — ['ocropTexHaa3opoM
Poccuu B cooTBETCTBUMU CO CBOMMU TMOJHOMOYMSI-
MM, T.€. 3aKOH OCTaBJIIeT BO3BMOXHOCTb BapbUPOBATh
KPUTEPUU OMACHOCTH.

Kakue xxe KpuTepuu MOryT ObITh IPEIJIOXKEHBI IS
TakKMX OOBEKTOB C YYETOM NPAKTUKW MPUMEHEHMUS
o0Mx (0XuaaeMblii yuiepo oT aBapuu) U YaCTHBIX
(KoMm4ecTBO 00pAIIAIOIIMXCST OIMTACHBIX BEILIECTB) I10-
Kazarejieil onacHocT aBapuun? OTBevasi Ha 3TOT BOII-
poc HEOOXOAMMO PYKOBOACTBOBATLCS KaK MUHUMYM
TpeMsl COOOpakeHUsIMU:

OTJaBaTh MPEANOYTeHUE MPU KOJUYECTBEHHON
OlLIEHKEe OITACHOCTM aBapuu Oosiee oOlleMy MoKa3a-
TeJI0 — OXMIAeMOMY YllepOy OT aBapuu, KaK CHUC-
TEeMHOI XapaKTEepUCTUKE MCTOUYHMKA OMACHOCTU U
MOTEHIMAJIbHOU XXEePTBBI;

YYUTBIBATh, UTO YACTHBIN TMOKA3aTe/Ib OMACHOCTU
aBapuM — KoJuuyecTBO obpamamouiuxcs Ha OITO
OIaCHBIX BELIECTB — XapaKTePU3YET SIBHO TOJIbKO HC-
TOYHUK OIACHOCTH;

oOpaiiath 0ocoboe BHMMAaHME Ha BO3MOXHBIN
yiep0, MPUUMHSIEMBI TPETbUM JHULIAM BCIEACTBUE
aBapuu Ha OITO.

B kauectBe nmpumepa paccmoTpum asa tuna OI10,
HETIOCPEICTBEHHO HEe MOJIManaiolnX Mo AeiCTBUE
. 2 ctatbu 14 @enepanbHoro 3akoHa «O MPOMBIILI-
JIEHHOI 0e30MacHOCTH OMACHBIX MPOU3BOACTBEHHBIX
00BEKTOB», HO JIOCTATOUHO OTACHBIX, UTOObI ycTa-
HOBUTD JJI1 HUX 00s13aTeJIbHOCTh Pa3padOTKU IeKJia-
paluyd MPOMBILUIEHHON 0€30MacHOCTUM B COOTBET-
CTBUM C M. 2 cTaTbu 14, U K KOTOPHIM MOTYT OBITh
MPUMEHEHBI IPYyTMe KPUTEPUU OIMACHOCTH.

Brioop nepBoro tuna OITO oOyciioBiaeH coBpe-
MEHHBIM MPOILIECCOM Tiepeliesia U Mepepacnpeaesie-
HUSI COOCTBEHHOCTU Ha HEKOIJa KPYMHBIX MPOU3-
BOJICTBEHHBIX MOLIIHOCTSIX. B 3TOM cilyuae ecTecTBeH-
HO TIPENNoOJIOXUTh, UTO IOPUANYECKOE pasieieHre
onHoro OITO Ha HecKoJIbKO 0oJiee MEJIKUX HEe U3Me-
HSIET OMACHOCTb B TaAKOM MCKYCCTBEHHOM KOHIJIO-
Mepare, a CKOpee YBEIUYUBAET BO3MOXHOCTb BO3-
HUKHOBEHMSI M TSKECTb TMOCJIEACTBUI aBapuu, Tak
KakK HapyllalTcsl BHYTPEHHUE OpraHU3alMOHHO-TeX-
HUYECKHUe CBSI3U MEXIY 00ObEKTaMU U CYLIECTBEHHO
BO3pacTaeT BO3MOXKHbIU yliepo TpeTbuM jutiam. I1o-
9TOMY IIeJIecOO0pa3HO He TOJIBLKO PaclpOCTPaHUTh
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nIeiicTBUe TpuMedaHus 2 mpuioxeHus 2 K Dene-
pajibHOMY 3aKOHY «O MpOMBIIIJIEHHOH Oe30IMmacHOoC-
TH OITACHBIX ITPOU3BOACTBEHHBIX 00BEKTOB» Ha OJIN3-
Ko pacrnioioxeHHbie OITO, nmpuHaaaexane pasHbiM
COOCTBEHHMKaM, HO U YKE€CTOUUTh KPUTEPUIi orpe-
JleJIeHUsI MUHMMAaJIbHOTO PACCTOSIHUSI MEXIY O0BbeK-
TaMU.

Tak, npu moacyeTe CyMMapHOTO KOJIMYECTBa Orac-
HBIX BEILEeCTB MOXET YYMUTHIBATHCS HE TOJBKO pac-
crostnue mexay OITO B 500 m, HO u paccTostHUEe L
MEXIy MECTOM BO3MOXHOI'O0 aBapUITHOrO BHIOpOCa
omacHoro BeulectBa U cocenHum OITO. Ipunumas
BO BHMMaHME TUIMUMYHbBIN pa3Mep 30H MOpaxkeHus 1
CYLIECTBEHHO OOJILIIYIO OMACHOCTh aBapuu Ha Tep-
putopuu ¢ HeckonbkuMu OITO, nmpuHamiexaluMu
pa3HbIM COOCTBEHHUKAaM, B 3aBUCUMOCTHU OT 4uCJa
n takux OITO mpemnaraemoe pacctossHue L MoXeT
OBITH CIEAYIOLINM:

Ao, 2 3 5 >3
L, Moo 600 700 900 1200

[Tpu BO3MOXXHOM BHEIPEHUHM B MPAKTUKY AEKJa-
pUpPOBaHUS TaKuX 1/ L-KpUTepueB cIeayeT JOIMyCKaTh
pa3paboTKy ob1eit nexiapauuu Ha Bce OITO, ¢ un-
TUBUIYaTbHBIMU PACUETHO-TTOSCHUTEIBHBIMU 3aITHC-
kamu 1151 Kaxaoro OIT0.

Bri6op BTOporo paccmatpuBaemoro tumna OITO orn-
penensieTcss HeTaTUBHBIMM TIPOSBICHUSAMMI ypOaHM-
3aluu B coBpeMeHHol Poccuu. Bce 0osbliie HOBBIX
OIT1O BO3BOAATCS B CEIUTEOHBIX 30HAX, a XKUJIBIX
paitoHoB — BoOKpyr cyuiectBytomux OITO. Crpon-
TEJTBCTBO MOXET M HE TIPOTUBOPEUYUTD IEUCTBYIOITM
TpeOOBaHUSIM MPOMBILLIEHHONH 0€30I1aCHOCTU, HO
KaK TOJIbKO CJIydyaeTcsl KpymnmHas aBapusi — TpeboBa-
HUSI yXXKeCToualoTcsl, a MpaBuyia 0€30MacHOCTU Tie-
pecMaTpuBaroTCs.

B o710i1 cBs13M 11E€71€CO000pa3HO 0OPATUTHh BHUMAHUE
Ha aBTo3anpaBouHble craHuuu (A3C), pacnoioxkeH-
HbI€ B TOPOACKOI YepTe B OMACHOM OJU30CTU OT KU~
JIBIX MACCUBOB M OKWBJICHHBIX TPAHCTIOPTHBIX Maruc-
Tpasneit. TunuyHas coBpemeHHa A3C COCTOUT KaK MU-
HUMYM U3 TSITU Pe3epByapoB s KUAKOTO TOTUIMBA
BMECTUMOCTBIO OT 32 M’ M (MJIM) ONHOTO-IBYX Ha-
3eMHBIX PE3ePBYapOB CO CXKMUKEHHBIM YIJI€BOAOPOI-
HbiM razom (CVYT), a Takke oO0OpygoBaHa COOTBET-
CTBYIOIIMM YUCJIOM TOIJIMBOPA3aaTOUYHbBIX KOJOHOK.

[TpyrHuUMast BO BHUMaHUe OCOOEHHOCTHU TEXHOJIO-
TUYECKUX TPOIIECCOB, CBI3aHHBIX C ITPHUEMOM, Xpa-
HEHMEM M BbIIauyell TOTUIMBA JIJISI aBTOTPAHCIIOPTa C
yyacTHeM CIelraJbHO He MOArOTOBIECHHBIX MOTpe-
oureneit; npucyrcteue Ha Tepputopun A3C UcToY-
HUKOB 3axkuraHus; ys13BuMoctb A3C nepea Tepakra-
MW; HAJIMYKME PA3BUTON CTPYKTYPbl KOMMYHMKAIIAI
B CEJUTEOHBIX 30HAX, CIIOCOOCTBYIOIIEHN dCKataluu
aBapuy; BePOSITHOCTh BO3HMKHOBEHUS 3a TOI aBa-

pUH C TTOpaXkalomnMU (haKTOpaMM, CMePTEeTbHBIMU
st yenoBeka Ha paccrossHuu g0 300 m ot OIIO,
coctasysiomyto 1+ 1073—5-1073 [4, 5], npennaraeT-
Csl yCTAaHOBUTB 00s13aTe/IbHOE AeKJIapupOBaHUE MPO-
MbIlIeHHON Oe3onacHocT A3C, pacnonoXeHHbIX
MeHee yeM B 600 M OT Xujbix MaccuBoB uian 300 M
oT aBTomopor | KaTeropmu, KeJae3HbIX TOPOT C MH-
TEHCHBHBIM ABMKEHUEM MACCaXKUPCKUX DJIEKTPOIO-
€3I0B. YUUTHIBAsT MACCOBOCTb 1 OTHOCUTETLHYIO TTPO-
CTOTY BBHITIOJTHEHWSI aHaJIN3a PUCKA TAKUX 00BEKTOB,
BHEApEeHUE TpeaiaraeMbIX KpUTepUeB 0053aTeTbHO
JTIOJIKHO COTTPOBOXKIATHCS BHITYCKOM PekomeHmanmii
Mo pa3paboTKe JeKJapalli TIPOMBIILICHHOM 0e3-
onacHocTtu TunoBoit A3C B ceiuTeOHOI 30HeE.

CreuunajbHO OTMETUM, YTO pa3paboTKa Aekjiapa-
it st oocyxkpaembix OITO (kak, BmpouyeM, W s
npyrux nexiaapupyembix OITO) He moJjikHa TpeBpa-
aThbcd B MycToi hopmanmaM. M3nuirHgs camoHa-
nestHHOCTD nepcoHaia OITO — omHa U3 MPeArocki-
JIOK aBapuiHOCTU U TpaBMaTu3Ma. Marepuaibl npa-
BHJIBHO pa3paboTaHHOW IeKjaapalud HOJKHBI
ITOMOTAaTh pabOTAIOIINM YeTKO OCO3HABATh OMTACHOCTh
aBapuy, HeM30€KHO COIMPOBOXIAIOIIYIO TTPOU3BOI-
cTtBeHHbIN nipouecc. CobctBeHHUKHU OITO mo/KHBI
HaXOIWTh B AeKJIapariuy MOJIePKKY 1 000CHOBaHME
CBOMX YITpaBIIEHYECKUX PEIIeHUI 10 00eCTIeUeHUTO
o6e3onacHocTu. ToJIbKO TOTAa Ipoleaypa AeKiapu-
pOBaHUs He OyneT BOCIPUHMMATHCS KaK M30BbITOU-
Hasg Harpy3ka Ha TIpeANpUHUMATES CO CTOPOHBI
HaI30PHBIX OPTaHOB, a TOCYAAPCTBO PEaTbHO BBINT-
paeTt oT 6e30MMacHOro Tpyaa.
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