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Cr,0,* + 4H,0 + 3e- =>2Cr(OH);+50H".

B pesymnbpraTe 25eKTpOoXUMHUIecKOi 00pabOTKH CTOYHBIX BOJ MPOUCXOAWT WX IMOAMICTIaYnBaHHE, KO-
Topoe cmocobcTByeT koaryisimuu ruapokcuaoB xenesa (II) m (III) u xpoma (III), a Takke THAPOKCHUIOB
JIPYTUAX TSOKEIBIX METAIUIOB. | MAPOKCHIBI METAJUIOB O0OpPA3yIOT XJIOMbS, HAa KOTOPBIX IPOUCXOAUT alcopo-
U APYTUX TpUMeceit (XpoM, IIMHK, HUKENb U JIp.), COASPKAIINXCSA B CTOYHBIX BojaX. [IpHPOCT BEMIHHEL
pH MoxxeT cocTaBnsaTh 1—4 eqUHUIIEL DNEeKTPOKOATYIALNI0, KaK METOI OYHCTKH TaJbBaHHMYCCKHUX
CTOKOB, MOXKHO IPHMEHSATb IPH HCX0/HOH KonenTparmu Cr®’ B cTouHBIX Boax Menee 150 Mr/i1 u Mcxo-
HOM coueconepxanuu 6oxee 300 Mr/m, a Takke MPU COOOJCHUN ONTUMANBHOTO 3HaueHus pH mis o6es-
BPEXKUBAHMSI XPOMOCOIEPIKAIIETO CTOKA COBMECTHO C KHCIIO-IIETIOYHBIMI BOJIAMH B 3aBUCHMOCTH OT KOH-
HEHTPAIHA XPOMa W TIPHCYTCTBYIOMINX MOHOB TDKEIBIX MeTauioB.lIpu 3ToM cyMMapHas KOHIICHTPAIHS HO-
HOB TSDKEITBIX METAJUIOB He JOJDKHA mpeBbimars 100 Mr/i1, a KOHIeHTpaws Kaxaoro u3 Hux — 30mr/1. Baxkso
OTMETHUTP, YTO JaXKe MPU COOIFOICHUH ONTUMAIBHBIX YCIOBUA OYUCTKH CTOYHBIX BOJIl OCTAaTOYHOE CONEpIKa-
HHUE B HUX MOHOB TSDKEIIBIX METAIUIOB MOXKET TIPEBHIIIATh YCTAHOBICHHBIE HOPMBI cOpOCa, TOITOMY B TEXHO-
JOTMYECKON CXeMe Ha Halll B3I CIEeAYeT MPeayCMaTpHBaTh BO3MOKHOCTD JOOYHCTKH CTOKOB BBEICHHEM
IIETIOYHBIX PEareHToB C Ielbio moBbimeHus pH 1o pHrumparoodpa3oBaHUs TSHKEIBIX METAIIIOB. [3]

DIEKTPOKOATYIISTOP COCTOUT M3 KOPITyca M IIOMEIICHHOTO BHYTPH HEro OJIoKa 3JeKTponoB. BHyT-
PEHHHUE CTEHKH Kopiryca (pyTHpOBaHBI 3JIEKTPOHM3OIIIIMOHHBIM MAaTepPHajoM, YCTONYMBBIM K arpeCCHBHOMY
BO3JICHCTBHIO CTOYHBIX BOJ M IPORYKTOB MX 00paboTKH.[4]IIIeKTpOKOATyIISIIHOHHBI METO OYMCTKH TajbBa-
HUYECKUX CTOKOB ITMPOKO PACIPOCTPAHEH Ha MPEANPUSATHIX MAITHHOCTPOSHHUS, OJHAKO, UCTIOIH30BAHUE €T0
MPUBOAUT K OOpa30BaHHIO OONBIIOTO KOJIMYECTBA IIIaMa (CMeced THAPOKCHAOB TDKEIBIX METaIoOB -
Ni(OH),; Zn(OH),; Fe(OH),; Cr(OH),). [To3Tomy, TpeOyeTcs JOOUYNCTKA CTOYHBIX BOI, B KOTOPOH MOXKET OBITH
HCTIONIB30BaH B KauecTBe noymakpumamMu( [IAA ) it nambHEHIIero OTCTauBaHUS M OCAXKIICHHS [IUIaMA.

ITAA - o0mee Ha3BaHHE TPYMITHI TOTUMEPOB U COMOJIMMEPOB Ha OCHOBE aKPIJIAMHIIA H €0 MPOU3-
BOIHBIX, o0mas ¢opmymna KoTopsix (-CH,CHCONH,-),. OHE HCTIONB3YIOTCS B Ka4ecTBE (IIOKYIITHTOB U
crocoOCTBYIOT 3((PeKTHBHOW OYUCTKE MPOMBINUICHHBIX CTOYHBIX BOJI, VJIABJIMBAHUS M BBIICICHUS MOHOB
TSDKEITBIX METAIJIOB M TOKCHYHBIX BemecTB. JleficTBre (hIOKYITHTOB OCHOBAHO HA arjOMEpaIidil 4acTHI] B
KpYIIHBIE (PIIOKYIBI, YTO CIIOCOOCTBYET MX OBICTPOMY OCaXKIEHHIO. JJ0OUHCTKA CTOYHBIX BOJ C MCIIOJIb30Ba-
Huem nonmuakpuiamuga (ITAA) cmocoOcTByeT A3 PEeKTHBHOMY PELICHUAIO SKOJIOTHYECKON TTPOOIeMBI 3aIu-
THI OKPY>KaIOIIeH Cpebl, U B YaCTHOCTH MPUPOIHBIX BOJOEMOB OT 3arpsS3HEHUM.
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Brenenne

[TpomblnuieHHass 6€30IIaCHOCTD - 3TO 3AIMUIICHHOCTD JIMYHOCTH M OOLIECTBA OT aBapHil Ha OMACHBIX
IPOU3BOACTBEHHBIX O0BEKTaX U X MOCieACTBUH. [IpoMblnuieHHas 6€301acHOCTh NOAPa3yMeBaeT, MPEKIE
BCEro, 0€30MacHOCTh JIIOZCH, pabOoTaloIMX HA MNPEANPUATHM M JKUBYIIMX B palOHE HPOU3BOACT-
Ba.JT0 obecredeHrne OEe30MIaCHOCTH OMACHOTO IPOM3BOICTBEHHOIO OOBEKTA JJIS OKPYIKAIOMIEH Cpenbl, pa-
OoTaromero nepcoHala U COCeACTBYIOIINX MPEAIPHATHH, OPraHU3aLi M HACEIEHHs PETHOHA.

Ha HawaneHOM 3Tame NMpOMBIIUIEHHAs 0€301IaCHOCTh OLIEHMBAETCA IO IIPOEKTHOH NOKYMEHTALMH,
OTHOCSILEHCS K 30aHUSIM, COOPY)KEHUSIM U TEXHHYECKHM ycTpolcTBaM npeanpusaTus. Kpome toro, B makere
JOKYMEHTOB, IIPEJICTAaBICHHOM Ha PaCCMOTPEHHE KCIEPTHOI KOMUCCHH 0043aTeNbHO 0KHA IPUCYTCTBO-
BaTh JeKJIapanys IPOMBIIUICHHOH Oe3omacHoCTH. B Hee mpeanpustie, SKCIUTyaTHPYIOLee OIacHbIN IPOH3-
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VI Bceepoccuiickast HayqHO-TIpaKTHUECKasi KOH(EPEHIHS U CTYACHTOB U YJaIIecss MOJIOICKU
«IIporpeccuBHBIE TEXHOJIOTUH U SKOHOMHKA B MAIIMHOCTPOCHUID)

BOJICTBEHHBIH OOBEKT, 0053aHO BHECTH IOCTOBEPHYIO MH(OPMAIMIO OTHOCHTEIHLHO BO3MOXHBIX PHCKOB,
MEPOIPUATHI 110 NPENOTBPALICHUIO aBapUil U TMKBUJIALMU UX nocaeacTBuid. Kpome Toro, Bo BpeMs 3Kc-
MEPTHU3bI OLICHUBAETCS MPOMBIIUICHHAS 0€30MacHOCTh 3IaHUH W COOPYXKEHHH, a TakKe TeXHHYECKHUX yCT-
potictB. Eme oguH BaXHBIII MOMEHT - TOJATOTOBKA IEPCOHANA B OOJIACTH MPOMBIIIICHHON 0€30IacHOCTH,
ero o0y4eHHe U CBOEBPEMEHHAS aTTeCTalus. DTH apaMeTphl TAKXKE U3YHIatOTCS B XOJI€ IKCIIEPTU3BI.
OmHaKO MPOMBIIUICHHAST 0€30MMacCHOCTh TPEOYeT He Pa30BBIX MEPOIPHUATHI, HEOOXOIMMBIX JUIS MO/~
TOTOBKH K 3KCIIEPTH3€, a IIOCTOSHHONW paboTh! B 3TOH oOmacTu. B maeane, perysisipHo mpoBoguMas SKCIep-
TH3a JOJDKHA JIMIIb MOATBEPXKAATh, YTO AESTEIbHOCTD MPEANPHUATHS OCyIIecTBisieTcs: 6e3 Hapymenuid. [1o-
3TOMY 3aKOH IIPEIBSBISET JOBOJBFHO CTPOTHE TPEOOBAHMS K OPraHU3aLMSIM, 3aHUMAIOIINMCS OIACHBIM
MIPOM3BO/ICTBOM, KOTOPBIM OHH JIOJKHBI COOTBETCTBOBATH MOCTOSHHO. Tak, MPOMBINUIEHHAs! 0€30M1aCHOCTh
Ha MPEANPHUATHH JOJDKHA 00ecIednBaThcs HAOOPOM TEXHUUYECKUX CPEICTB - CHCTEM KOHTPOJIS 32 COCTOSIHHU-
eM o0bekTa. PykoBOICTBO KOMITaHUH 0053aHO CIIEAHTH 32 TEM, YTOOBI K paboTe JNOITyCKAaINCh TONBKO KBa-
T(UIPOBAaHHBIE COTPYIHHUKH, HE MMEIOIINE MEIUIMHCKAX NMPOTHBOMOKA3aHUM Ul JaHHOM chepsl nes-
TesibHOCTH. [loMHMO 3TOTO, AT BCEro nepcoHaia He0OXOIMMO OpPraHN30BhIBATh 00yUEHHE B 00JIACTH IPO-
MBIIUIEHHOH Oe3omacHocTH. [IpaBoBBIE OCHOBHI NMPOMBIIUICHHON Oe30macHOCTH ycTaHoBleHB Denepas-
HBIM 3aKOHOM "O TIPOMBIIICHHON 0€30MAaCHOCTH OITACHBIX IMPOU3BOACTBEHHBIX 00beKTOB" OT 21 mroms 1997 1.
Ne 116-@3. [onoxkeHUs 3TOTO 3aKOHA PACIIPOCTPAHSIOTCS Ha BCE OpPTraHM3aIlMH HE3aBUCHMO OT MX OpraHM3a-
IIMOHHO-TIPAaBOBHIX (popM 1 (PopM COOCTBEHHOCTH, OCYIIECTBIBIIOIINE NESITEIFHOCTh B 00JACTH POMBIIIICH-
HOI 0e30TMTaCHOCTH OTIACHBIX MPOM3BOACTBEHHBIX O0BEKTOB Ha Tepputopnu Poccutickoit @eneparum.
OcHoBHasl 4ACTb.
[TpomblnuieHHass 6€30MaCHOCTD HE SIBIIAETCS COCTABHOM YaCTBIO OXpaHBI Tpyaa. MOXHO CKa3aTb, YTO
3TO TepeceKaromrecs: MHOXecTBa. OCHOBHAS 1eNb MPOMBIIIIICHHOW O€30IacHOCTH - MPEAOTBPAILCHUE /W
MHUHUMH3aLUSI TIOCTIEACTBHI aBapuii HA OINACHBIX MPOW3BOJICTBEHHBIX OOBEKTaxX. ABapHs - pa3pylIeHHE CO-
OPYKCHHH M (WJIM) TEXHUYECKHUX YCTPOWCTB, IIPUMEHSIEMBIX Ha OIIACHOM MPOW3BOJICTBEHHOM OOBEKTE, HEKOH-
TPONHMpPYEMBIE B3pbIB 1 (WIIM) BEIOPOC ONACHBIX BemecTB. OCHOBHAS 1IENb OXpaHbI TPY/AA - COXPAHEHHUE JKU3HN
U 370pOBbsl paOOTHUKOB. T.e. BIIOIHE BO3MOXKHBI aBapHH, KOTOPBIC HE IIPUYUHSIOT BPE >KU3HU M 340POBBIO
pabOTHHKOB, U, HAOOOPOT, BPEI KI3HU U 30POBBI0 PAOOTHUKOB MOKET OBITh IPUYMHEH Oe3 aBapHii.
[IpomsbimieHHast ke 6€30MacHOCTh — B OCHOBHOM 3a0oTa pykoBozacTBa. OT mepcoHana Tpedyercs
JIVIIb IPOXOINTH PETYIISIPHBIC aTTECTAIMN U MEJULIMHCKIE OCBHIIETEIILCTBOBAHUSL.
Bunpl nesrensHOCTH, Ha KOTOPBIE PaclipOCTPAHSIOTCS TPEOOBAHMS POMBIIIIIEHHOH 0€30I1acHOCTH:
¢  TIPOEKTHPOBAHME, CTPOUTEIBCTBO, SKCILUTyaTallUs], PACIIMPEHUE, PEKOHCTPYKLHUSI, TEXHHYECKOEe Iepe-
BOOPY’KEHNE, KOHCEPBAIXs 1 JIMKBUAALMS OMIACHOTO IIPOU3BOJCTBEHHOIO OOBEKTa;
L4 TPaHCIIOPTUPOBAHUC OIIACHBIX BCINECTB OpraHU3aAlUAMU, SKCIUTYATUPYIOMIMMU OMNACHBIC ITPOU3BOACT-
BEHHBIE O0OBEKTHI;
® TPOBEACHHE TI'eOoJIOropa3BeJOYHBIX PabOT, B TOM 4HCie paboT MO JI0pa3BeKe MECTOPOXKICHUS IM0JIe3-
HBIX HCKOIIAEMBIX U reo(pu3ndeckux paboT;
e  OpraHu3alMs ropHocHacaTebHbIX, ra30cnacaTelbHbIX, POTUBO(OHTAHHBIX M JIPYTHX PadoT 1o mpe-
JIYTIPEKACHUIO, IOKATU3AIMA U TUKBUIAIMN aBapHid HA OMIACHBIX MPOU3BOJACTBEHHBIX 00BEKTAX;
®  TPOEKTHUPOBAHHWE, M3TOTOBJICHNE, MOHTaX, HaJlaJKa, OOCIy)KUBaHHE ¥ PEMOHT 00OpYIOBaHMs, paboTato-
1iero nox u30bITo4HbIM 1aBnenreM 0,07 meranackans (IIapoBbIX KOTIIOB, COCYIOB, Pa0OTAIONIMX MO JaB-
JICHHEM T1apa WK ra3a, TpyOOoIpoBOIOB, Mapa) WK MpU TeMIIepaType Harpesa Bosl 0osee 115 rpamycos
Henbcust (BOOOTpeHHBIX KOTJIOB, COCYIOB, TPYOOIIPOBOJOB TOpPsiUEii BOJBI), a TAKXKE MOABEMHBIX COOpY-
JKCHUU (Tpy30n0aBEMHBIX KpaHOB, KPaHOB-MaHUITYJITOPOB, KpaHOB-
TPyOOYKIIaJUMKOB, JTU(PTOB, IIOJABECHBIX KAHATHBIX JOPOL, (DYHUKYJIEPOB, IMOABEMHHKOB (BBILIEK), CTPOU-
TCJIBbHBIX IOABCMHUKOB, HJIaT(l)OpM MOABEMHBIX IJI MHBAJIMIO0B, 3CKaJIaTOPOB, CbEMHBIX I'PY303aXBATHBIX
OpraHOB M TIPUCIIOCOOJIEHUI), perucTpUpyeMbIX B opranax [ocroprexnaazopa Poccun ;
®  U3TrOTOBJICHHE, MOHTAX, HaJlaJIka, 0OCITy)KMBaHHE U PEMOHT TEXHUYECKHX YCTPOICTB, IPUMEHSIEMBIX Ha
OITAaCHOM IPOW3BOJICTBEHHOM OOBEKTE;
®  TIPOBEAEHHE HKCIICPTH3BI MPOMBIIUICHHONH 0€30M1acHOCTH;
¢ TIOATOTOBKA M aTTecTanys pabOTHUKOB OpraHU3anuii B 00JIaCTH MIPOMBIIUIEHHOW 0€3011acHOCTH.
3amyTa 4eI0BeYeCKOro 3/I0POBbs, 3alIUTa SKOJIOTHH MPUOOPETAIOT OOJIBIIYI0 aKTyalbHOCTh BO Bpe-
MEHa IMPOMBIIUICHHOTO Iporpecca. EkeroHo Bo3pacTaeT YHCIEHHOCTh OINACHBIX IPOW3BOJCTBEHHBIX H
Ppa3BJICKATCJIbHBIX 06’beKTOB. Bce st O6’beKTI)I MOTYT NPUYUHATE OIPEACIICHHOC HETATUBHOC BOSHCﬁCTBHe
Ha 3[J0pPOBbE JIFOAEH U SKOJOTHIO MJIaHeThl. YTOOBI CHU3UTH Takoe BO3AEHCTBHE, roCyAapcTBOM ObuUI cop-
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MHpPOBaH Takoi opraH, kak Pocrexuamsop. Pocrexaamzop PD (DexepanpHast ciryk0a 1Mo SKOJIOTHIECKOMY,
TEXHOJOTMYECKOMY M aTOMHOMY Haz30py), ITpHU3BaH oOeclieunBaTh INPOMBIIIIEHHYIO Oe301acHoCTh, 0e30-
IacHyIo paboTy, KakJ0ro o0beKTa, paboTaroliero Ha Teppuropun P® u oTHOCSIIErocs K YUCITy ONacHbIX.

YrtoOb!I B OoublIeil cTerneHn 00eCceunTh POMBIIIIEHHYI0 0€30MacHOCTh Ha Ka)/IOM ONAacHOM 00b-
exte, Pocrexnan3op, pa3paboTas M BHEIPWII, ONpeeNieHHbIE IPaBUia, ¥ KOTOPHIM M JOJDKHBI paboTaTh Te
WK WHBIE 00beKThl. Tak KakIblif OMAaCHBIA MPOU3BOACTBEHHBIN O0BEKT JODKEH HMOIYYHTh JHIEH3u0 Poc-
TEXHAJ30pa, pa3pelicHne Ha IPIMEHEHHE, CIICIHAIICTE 00hEeKTa TOJDKHBI KaXKIbIe 4-5 JIeT mMpOXOauTh at-
TECTAIMIO, SKCIIEPTH3a MPOMBIIIIICHHONH 0€30MaCHOCTH 3TO TAKXKE BaXHOE MEPOINPHATHE, KOTOPHIE TOJKHO
MEPUOTNICCKA TIPOBOINTHCS HA Ka)JIOM MPOU3BOJICTBEHHOM 00BekTe. [lonmydasi Takue pa3pemInTeibHEIC
JOKYMEHTBI, PYKOBOJACTBO OMACHOI'O MPOU3BOJACTBA aBTOMATUYECCKU COIIalIacTCd CO BCEMU TpeGOBaHl/IHMI/I,
MPONHMCAHHBIMU B TaKUX TOKYMEHTax (C JUIICH3MOHHBIMH TpeOoBaHusAMH). [Ipu 3ToM ¢ Takumu TpeboBa-
HUSIMH HE00XOAUMO HE TOJIBKO COTIAIIAThCA, HO M CTPOTO UX MPHUIACPKUBATHCS.

Cobmomas mpaBujia MPOMBIIUIEHHON 0€30IacHOCTH WM COOIoast TpeOoBaHUS 0€30IMacHOCTH TpH
AKCILTyaTal[ii ONAacHBIX O0BEKTOB, CHHKAETCS PUCK BO3HUKHOBEHUS aBAPUIHBIX CUTYallWid, B IPOTHBHOM
cilydae TPOICHT aBapUHHOCTH HAXOJUTCS HA OYCHHb BHICOKOM YPOBHE, UTO SIBIIICTCS BECbMa OIACHBIM HE
TOJIBKO JIISI CAMOTO 00BbEKTa, HO TAKXKe JIIS 37I0POBbS U KU3HEH JIF0/IEH, COCTOSIHUE HKOJIOTHH.

3akJiouenue

Ob6ecreuenue 6€30MacHOCTH Ha TPOU3BOACTBE (Oy b TO IPOU3BOACTBO CIIEIIOESKIBI, 000pyIOBaHHSA,
XUMHKATOB, IIPOYKTOB MTUTAHUS U TIp.) — HAMBAYKHEHIIIAsi COCTABIISIONIAS €0 HOPMAIBFHOTO (DyHKIIHOHHPO-
BaHus. OxpaHa TpyAa ¥ NPOMBIIIEHHas! 0€301aCHOCTh — 3TO 00JIACTH, TECHO CBSI3aHHBIE MEX/y COOOM.

Oco0eHHO BaXHO OOecIeueHHe IMPOMBIIUICHHOW O€30MacHOCTH Ha OINACHBIX ITPOHM3BOACTBEHHBIX
o0beKTax: MoJ| 3eMJIeii; BO BpeMsl TOPHBIX paldoT; TaM, I/ie UCIOJIb3YIOTCS B3phIBUATHIE, TOKCUYHBIE, TOPIO-
YHe BEINIECTBA; WCIOJIB3YIOTCSA ICKANATOPHI, (YHUKYIIEPHI, TPY30IIOABEMHBIE arperaTsl, a TaKKe MeXaHH3-
MBI, 3KCILTyaTHPyEeMBbI€ O] BRICOKMM JaBJICHHEM IJIH B BRICOKOTEMIIEPAaTyPHOI cpere.

Bce pabotaromiie Ha OMacHOM MPOW3BOJCTBEHHOM OOBEKTE IODKHBI HMETh HE TOJHKO HEOOXOmH-
MY KBaJIU(HUKAIUIO, HO U PETYIIPHO MPOXOANTH aTTECTAIMIO B chepe MPOMBIIUICHHON 0e30macHOCTH. A
OpraHu3aIys, B YbeM BEJCHUU HAXOJWUTCS TaKOW OOBEKT, 00s3aHA TMONYYUTh JIUICH3UIO HA €ro JKCILTyaTa-
UK U YETKO CO6H}O,H3T}J BCEC Tp€6OBaHl/IH, MPEABABIIICMBIC K OKCIITyaTalluu TaKUX O6"beKTOB COOTBETCT-
BYIOIIMMH HOPMAaTHBHBIMH IIPABOBBIMHU aKTAMHU M TEXHUYECKUMH JOKYMEHTAaMHU.

[IpaBoBas 6aza MOCTOSHHO M3MEHSETCS, BCIIE 3a Pa3BUTHEM caMoil mpombInuieHHOCTH. K Tomy ke
CTOWT YYUTHIBATh M IMIOCTOSHHO BO3ZHHUKAIOIINE TEXHOTCHHBIC W SKOJIOTHYecKHe KatacTpodrl. be3ycioBHo, k
HUM TPYIHO OBITH TIOATOTOBIICHHBIM, HO CTPEMUTHCS K 3TOMY HaJO.

Hecmotps Ha TO, yTO TpeOOBaHMS 10 0OECIIEYEHHIO IPOMBIIIIIEHHOH 0€301acHOCTH Ha IPEeANpPUsITH-
SIX CTPOTO PETJIAMEHTHPYIOTCS TEKYIIMM 3aKOHOAATEILCTBOM U 00E€CIIEUMBAIOTCSI HA MECTaX MHXEHEPaMH U
CHEMaINCTaMH B TEXHUYECKUX 00JIaCTIX, aBapUH BCE )K€ MOTYT HMETh MECTO.

Taxum obpaszom, coOioeHe TpeOOBaH I TPOMBIIIIIEHHOH 6€30MaCHOCTH UTPaeT BaXKHEHIIIYIO POJIb
HAa MPEeaNPUATHAX, IKCILTYaTHPYIONINX 000pYAOBaHIE, OTHOCSIIAECS K KATETOPHH OMACHOTO.

OT HaIUIeXkKAIIETO BBITOJHCHHS HOPM 3aKOHOATEIhCTBA 3aBUCST JKU3HB U 3JI0POBBE JIFOJICH, a TaKiKe
(huHAHCOBOE OIArOMOITyYre KOMITAHHH.
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