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Abstract. Currently, sufficient number of longwalls moves diagonally to the strike direction.
However, angular parameters have not been investigated and described enough in the literature for
the case.

This work deals with determining of the limit angles of displacement in the bedrock due to min-
ing longwalls diagonally to the strike direction. A new approach to determine the angular parame-
ters was developed. To this end, actual diagonal gob shape is replaced by a set of elementary gobs
having equivalent area that have had standard orientation, namely along the strike and normal to the
strike. In this case, realistic shape of the gob has been created.

Final distances from the projection of the gob to the trough boundaries were calculated as
weighted value. These distances helped to determine angular parameters of the trough for arbitrary
orientation of the gob and direction of mining relatively to the strike.

Keywords: trough subsidence, boundary corners, diagonal direction, goaf contour.
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AnHoTauus. [IpoaHanu3upoBaHbl 3HAYCHUS PaJUMALMOHHBIX M XMMHUYECKHX PUCKOB, IpHMe-
HSIEMBIX B Pa3HBIX CTpaHaX. PaccMOTpeHbl BO3MOXHOCTH MPUMEHEHHs METOJI0JIOTUH aHallu3a pHc-
Ka JUIsd IPUHATHS PEelIeHui 1Mo peaObuiauTaluu TeppUTOPHUI, MOABEPIIINXCS PaJUOAKTUBHOMY 3a-
I'PA3HEHUIO TPUPOJHBIMU PAJUOHYKIMIAMH. PeKOMEH1I0BaHbl KPUTEPUU BMELIATEIbCTBA IS yda-
CTKOB U OOBEKTOB PaJHAllMOHHOTO 3arps3HEHUs C yUeTOM puUcKa oOmyueHus HaceneHus. Ha npu-
Mepe paJualMoHHO-3arpsi3HeHHbIX TeppuTopuii ObiBIIero I10 «I1X3» mpousseneH aHanus mpoBo-
JIUMBIX M MpPeJyCMaTpUBACMbIX PEeaOMINTALMOHHBIX MEPOIPHUITUH, BBHIIOIHEHO 30HMPOBAHHUE IO
OCHOBHBIM 00BbeKTaM. B craThe omnpeseneHbl KpUuTepu BMENIaTeabCTBA U MPUBEICHBI HalpaBICHUS
peabminTanuy 3arps3HeHHbIX Tepputopuil U 3nanuit 110 «I1X3», yTo mo3BonuT GoJjiee TOYHO OIl-
penenaTh ypoBeHb OUUCTKH TEPPUTOPUH U 3PPEKTUBHOCTH TPOBOAUMBIX MEPOIIPUATHUIA.
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KiroueBble ci1oBa: pHcK; peaOWIMTallUs 3arPS3HEHHBIX TEPPUTOPUI; 30HUPOBAHUE; METOI0-
JIOTUU aHaJIn3a PUCKa.

AKTyaJbHOCTB. B HacTosiiee BpeMsi B OOJBIIMHCTBE MPOMBIIIIIEHHO Pa3BUTHIX
CTpaH YXECTOUYEHO JKOJOTMYECKOE 3aKOHOJATEIhCTBO B YAaCTU OTBETCTBEHHOCTH 3a
3arpsA3HEHUE OKPYKAKOLIEH CPEIBI.

OpHuMm U3 BaXHEHIIMX TOKYMEeHTOB EBpormeiickoro coodiiectsa B 3Toi 00JacTu
spisietcss npunsTas B 2004 roxy JupextuBa 00 3KOJIOTHYECKONW OTBETCTBEHHOCTH
[1]. OcHoBOMONararomuii NpUHUUN J{MPEKTUBBI 3aKIIOUYAETCS B peanu3aluy IMPUH-
[UIa «3arpsa3HuTeNb IIaTUT». B Hell yka3bIBaeTCs, 4YTO ONEPATOP, Ubsl ACSTEIbHOCTD
npuBesia K yumepOy OKpy:Karolleil cpeie Wi HEMUHYEMOM yrpo3e Takoro yuiepoa,
JOJI’KEH HECTH (PUHAHCOBYIO OTBETCTBEHHOCTH 3a yHIiepoO.

Jlns mieneit oneHku yuiepOa moyse, Kak OmpeaesieHo JaHHOU J[MpeKTHUBOM, peKo-
MEHJI0OBAaHO MCIOJb30BaTh MPOLIEIYPhl OLIEHKU PUCKOB IS ONPEEICHUs] YPOBHS Be-
POSITHOTO Bpe/a 3/10pOBbi0 yesnoBeka. [Ipu xapakTepucTuke pucka Jjsl 310pOBbs Ha-
ceJIeHHsI, 00YCIIOBJICHHOTO BO3JICHCTBUEM XMMUYECKUX U PAJMOAKTUBHBIX BEIIECTB,
OPUEHTUPYIOTCS Ha CUCTEMY KPUTEpPHUEB MpueMieMocTH pucka. KoHkpeTHble 3HaYe-
HUS TIPUEMJIEMOTO PUCKA MOTYT CIY)KHTh B KQUECTBE yKa3aTessl YPOBHSI BMEIIATEN b-
cTBa — 0OoJiee HU3KUN YpOBEHb PUCKA HE TpeOyeT BMEIIATEIhCTBA, 00Jiee BHICOKUIN
— TpeOyeT MPUHATHS OINpeeeHHbIX Mep. B HacTosee BpeMs B pEKOMEHIAIMIX
Pa3JINYHBIX OpPraHU3alMi M B Pa3jiWYHbIX CTPAaHAX BEJIMYHMHBI MIPUEMIIEMOrO pUCKA
HEPENIKO He coBMaaalT. B Tabn. 1 nmpuBeeHbl 3HaUCHUS PAJAMAIIMOHHBIX U XUMUY €-
CKHX PUCKOB [2-4], KOTOpbIE TPUMEHSAIOTCA B Pa3HbIX CTPaHAX U OPraHU3ALMIX.

VYcnoBHOHM rpaHULEl NMPUEMIIEMOTO PUCKaA JJIs HACEJEHUs B COOTBETCTBUU C pe-
komengauussMu BO3 u Arenrcta CILIA 1o oxpaHe oKpy»Xarouieni Cpeabl CUUTAETCS
BEJIMUMHA TTOKW3HEHHOTO UHAUBUIYAJIbHOTO PUCKa 1,0-10’4.

B xauecTBe BCIOMOraTeNbHBIX WHCTPYMEHTOB JUISl MOJJEPKKA TMPUHATHS pe-
IMIEHUH MOTYT HCIOJIb30BaThCS Pa3IMYHbIE HOPMATHUBBI, B OCHOBE KOTOPBIX TaKXKe
JIEKUT MOAXO0Jl HA OCHOBE PUCKA. DTU IEJEBbIE HOPMATHUBBI 1 HOPMATUBBI BMENIa-
TEIbCTBA JIJIs1 IOYB U TPyHTOBBIX BoA (Hunmepnanabl), ypoBHU coaepKaHUs 3arpsi3HU-
TeJe B MOYBE JIJIA PAa3JIUYHBIX KaTeropuil zemuenonb3oBanus (I'epmanus) paccyu-
THIBAJIUCh UCXOJs U3 OLIEHKU pucka. Bo MHOTMX cTpaHaxX MCHOJIb3YETCS B OTHOIIIE-
HUU 3arpsi3HCHHBIX TEPPUTOPHUH elle OAWH MOKa3aTelb — 3TO Oyaylee UCIOIb30Ba-
HUE 3€MENBHOI0 y4yacTka. TONBKO ITOCIE peleHus: 3TOr0 BOIPOCAa OCYLIECTBIISIETCS
YCTaHOBJICHHUE T€X WJIM MHBIX HOPMATUBOB, PAaHKUPOBAHUE YPOBHEW OUHUCTKU U pea-
OMIIMTAIIMOHHBIX MEPOTIPUATUH [5].

B cootBeTcTBUM € 3TUM, B ['epMaHHM pelieHue o Crocode MpoBEAEHUS OUUCTKU
U YpPOBHE, 0O KOTOPOTO OHA JIOJKHA OBITh MPOBENICHA, MPUHUMACTCS IS KaKIOTO
OTZIEJIBHOTO OOBEKTa B 3aBUCMMOCTH OT HACTOAIIET0 M OyAYLIEro HCIOJIb30BAHHUS
3eMEJIbHOTO y4acTKa, a B beabrum xapaktep 3eMIIenoib30BaHUsl (CEIbCKOXO03SUCT-
BEHHOE, KUJI0€, PEKPEAIMOHHOE WIIM MPOMBIILICEHHOE UCIIOJIb30BAHUE) YUUTHIBAETCS
IIpU ONPENIEICHUH YPOBHSI OYMCTKU 3€MEJIbHOIO Y4acTKa.
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Tabmuua 1 - Kpurepun oleHKH HHANBUIYaJIBHOTO PUCKA

XapakTepucTuka pucka, CTpaHa Uiid OpraHu3alus

Bennuuna pucka

MKP3

[IpuemiieMblil paaralilnOHHBIN PUCK ISl paOOTAIOIINX

1:10®° B ron

[IpuemMnemsblil pUCK i1 HacEIEHUs

or 1:10° B roJ 10 1:10%8 roja

ArentcTrBo CIIIA no oxpaHe okpykaroueil cpeabl

[leneBoi KaHIIEPOrE€HHBIM PUCK

[Toxu3HEHHBIN pUCK 1:10°%;
1 Ha70® BTOX

Poccus
Puck s nepconana 1:10° B Tox
Puck nns Hacenenus 5:10° B rox
YpoBeHb PeHEOPEKUMOTO PUCKA 1:10® B rox
Ykpauna
YpoBeHb PUEMIIEMOTO PHUCKA MEPCOHATIA 1:10* B rox
YpoBeHb PUEMIIEMOTO PHUCKA JIJISI HACEIEHUS 1:10° B rox
[Ipenen nHIMBUAYAIBHOTO PUCKA IEPCOHATA 1:10° B oz
[Ipenen MHINBUAYAIBHOTO PUCKA HACEICHHS 5:10° B roa
BO3
Bricokuii — HETOMyCTUMBIHN JIs1 TPOU3BOICTBEHHBIX [ToxnU3HEHHBIN PUCK 1:10°3
YCJIOBUUI

CpenHnil — IOMyCTUMBINA 71 MPOU3BOACTBEHHBIX
YCJIOBUU

[ToxU3HEHHBIN PUCK
ot 1:10% B roja 210 1:10% 8 rona

Hwuzkuii — nomycTumsiil puck

[ToxHU3HEHHBIN PUCK
or 1:10% 8 roja 210 1:10% 8 rona

MuHuManbHbIN — KeJaTenbHas (1eJeBas) BeJIMYrnHa
pHUCKa IIPU MPOBEICHUH 03I0POBUTENILHBIX U MPUPO-

[ToxHU3HEHHBIN PUCK
<1:10%8 roma

JOOXpPaHHBIX MEPOTIPUATHUH.

B Vkpaune, kak u B Poccuu, oTCyTCTBYET ueTKas mpaBoBasi 0asza, peryiaupyromnas
BOIIPOCHI OTBETCTBEHHOCTH 3a 3arpsA3HEHUE B PE3yJIbTaTe MNPOLLION XO3AMCTBEHHOU
nesitenbHOCTU. Kak ciencrtBue, He oTpaboTaHa W MpoIenypa NPUHITHS PEIICHUN B
OTHOLIEHUH peaOUIMTALINK 3arPSI3HEHHBIX TEPPUTOPHUIA.

Heabo padoThI SBIASETCA OLIEHKA BO3MOXHOCTH MPUMEHEHUSI METOJ0JIOTUU
aHaJu3a pUCKa JJIsl MPUHITUS PEUICHUN Mo peadWIUTallu TEPPUTOPUA, MOJBEPT-
IMXCS PAIMOAKTUBHOMY 3arpsi3HEHUIO MPUPOJHBIMH PATUOHYKIUIAMHU.

Hampasnenus: pekynbTuBanuu B YKpanHe OOOCHOBBIBAIOTCS, B OCHOBHOM, B CO-
otBercTBUM ¢ 'OCT 17.5 1.01- 83 «PekynbTuBaius 3eMenb. TepMUHBI U Onpesese-
HUs» [6]. K OCHOBHBIM HaIlpaBlIEHHUSIM PEKYJIbTUBALIMU OTHOCATCS: CEIbCKOXO3AMCT-
BEHHOE, JIECOXO3SIMCTBEHHOE, BOJOXO35MCTBEHHOE, peKpealmonHoe, u ap. llpume-
HUTEJIBHO K PaJUALMOHHO-3arPSI3HEHBIM TEPPUTOPUSAM MPUMEHSETCS MOJIXO0M, OCHO-
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BaHHBIA Ha J103aX OOJYYECHHUS U C YUYETOM IIeJied UCIOJIb30BaHUsS 3eMelb. J1030BbIii
MOJIXOJT B MOJHOM Mepe OTBEYAET MUPOBOW MPAKTUKE NPHUHATHS PELICHUN 0 peadu-
JIUTALIMU TEPPUTOPHII HA OCHOBE KOHIIENMUHUM pucka. KareropupoBanue paauanuoH-
HO-3arpsA3HEHBIX TEPPUTOPUN MPOU3ZBOJIUTCA MIPHU YCIOBUU 00s3aTEIBHOTO COOIIO/IE-
HUSl JCUCTBYIOIIMX HOPMATHUBHBIX JOKYMEHTOB YKpauHbl [3,7] U OLIEHKM PUCKOB
IUIS 340POBbS HACEJICHHUS.

OrnieHKa MPOBOJUTCS C YUETOM LEJIEH UCIIOIB30BAHUSI TEPPUTOPUIA, TOIBEPTILIN X~
Csl paIMOAKTUBHOMY 3arps3HEHUIO U MyTeil o0nydenus. Ha 3arps3HEeHHBIX ydacTKax
MOTEHIIMAIbHBIMU MyTSAMU BO3JACHCTBUA HAa YEJIOBEKA SABJISIOTCS CICAYIOIIUE:

- IPSIMOE MOCTYIJICHUE TOYBBI YEPE3 OPraHbl MUIIEBAPCHUS;

- UHTQJISIIUS TTBUIH;

- moTpelJeHrne MUTHEBOM BOJBI, 3arpsi3HEHHON B pe3ysibTaTe MUTPAIUU PaJIUO-
HYKJIUJIOB M3 TOYBBI B BOJJOHOCHBIE TOPU30HTHI;

- 3arpsiI3HEHHUE KOKU MPU HAXOKJICHUH Ha 3arPSI3HEHHBIX YYaCcTKaX;

- oTpeOIeHNe MECTHON CEIbCKOX035IMCTBEHHON TPOIAYKIUH;

- TIOCTYIUUIEHHE BCJICACTBUE SMaHAllMM PAJUOAKTUBHBIX ra30B (paJoH, TOPOH) B
MOMEILICHUS 3J]aHHI;

- BHEIIIHEE 00JTydeHHEe OT PaIMOHYKIIUJIOB, COJIEPKAIIUXCS B TTOYBE.

B 3aBucuMoCTH OT myTei oOJMydeHuUsT W CIIeHApUEB, KOTOPhIC MOTYT OBITH B Ka-
KJOM KOHKPETHOM cllydae, OomnpeaenstoTcs: 3p(EeKTUBHBIE 03Bl 00JIyUESHHS MepCco-
Hana unu HaceneHud [10-13]. Pucku miisi HaceleHus: pacCUUTHIBAIOTCA UCXOIS U3
HOMHHAJIbHBIX KO3 (PUIIMEHTOB pHCKa, KOTOPBIE /JIsi HACEJCHUs PaBHBI 5,7 .10 3™
W UL B3pOCIIBIX paboTHHKOB - 4,2 -107 38™1.[12].

Hcxons u3 3TOro, paccuyMTaHbl BETUYUHBI PUCKaA I paOOTHUKOB M HACEJCHUS
JUTSL pa3JIMYHBIX BAPUAHTOB J103 00JIy4eHHs] paOOTHUKOB U HacesieHus (Tadu.2).

Ta6J'II/II_[a 2 - PacueTHbIe 3HaUYCHUS HHANBUAYAJIbHOTO pUCKA IJIA pa6OTHI/IKOB " HaCCJICHUA

No | Benuumna 3¢ dek- Pucku s pabotarkoB (iep- | Pucku HaceneHus mpu mosy-

TUBHOM JI03BI, coHaJa) morydeHuu 3P dek- 4yeHUHU 3 HEKTUBHOMN J03BI,
M3B-TOI " THBHOM H03BI, TO rox’t

1 0,01 42107 5,7 -107

2 0,3 1,3-10° 1,7-10°

3 1.0 4,2-10° 5,7 -10°

4 5,0 2,1-10* 2,810

5 10,0 4,2-10" 5,7 10"

6 25,0 1,1-10° 1,4-10°

Kak BuznHO, mipr sddexrrBHOit 103¢ 10 MK3B-rox He GYIET MPEBBILICHAS TIpe-
HEOPEKUMOTO PHUCKA W 3TO B J0O0OM ciydae mpuemsemo. [Ipu saddextuBHol n03€
pasHou 0,3 M3B-roz{l JIOCTUTAETCS BEJIMYWHA IIPUEMIJIEMOTO PUCKA ISl HACEIICHHUS, a
npu BenuyuHe 3POEKTUBHON 10361 1 M3B-roz['1 OH OyJIeT NOCTUTaTh Tpejesia UHAU-
BHJIyaJbHOTO pHCKa. BeaeacTeue aToro, miis HaceneHus 3G PeKkTuBHAS 1032 JOJDKHA
OTPAaHUYMBATHCSA BCJICACTBUE DPaAUAlIMOHHO-3aIPSI3HEHHBIX TEPPUTOPHUN BEITMIMHOMN
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1,0 M3B-rox. J{ns paGOTHHKOB, COOTBETCTBEHHO, Y(Q(EKTHBHAS 1032 HE IOIDKHA
MPEBBIIATH BEIMYUHBI 25 MBB-ron'l.

[Ipu onTuMuU3aMU 3alUTHl CIEAYET MPUMEHUTHh MOAXOJ, PEKOMEHIOBAHHBIN
MATI'AT3. On BKIIOYAET OLUEHKY 00JydeHHs] paOOTHUKOB B XOJI€ JEATEIBHOCTH T10
OYUCTKE TEPPUTOPUM U OLEHKY JOJTOBPEMEHHOI0 OOJydYeHHs HacCeJIeHHUs Mocie
OUUCTKHU (peaduiuTaIi) U OCBOOOXKACHUS OT PEryIupYIOIIero KOHTpos. Jlomo-
HUTEJNBHO HYXKHO TaK)K€ pacCMaTpUBaTh CLIEHApUW, Korga pabOTHUK TPYAMTCS Ha
JAHHOM TepPUTOPUU Mocie peabunuTanuu. J[aHHas olleHKa AOKHA HE MPEBBILATH
JUIsl paOOTHUKOB M HACEJIEHHs] TPAHUYHBIX J103, ONPEACIICHHbBIX PETYIUPYIOIUM Op-
ranom [13].

B cooTBeTcTBUMU ¢ MeTOMONOrMEN aHANM3a U YIPABICHUS PUCKaAMU Ha pajidaliu-
OHHO - 3arpSA3HEHBIX TEPPUTOPUSIX YCTAHABIUBACTCS CieAyIolas Kiaccuuranus:

1. Tosa E; paBmas 10 MK3B-rof " i MeHee, T.c. MPEHEOPEKHMO MaTOMy YPOBHIO
prcka (r; paBHo 4-10” 3a sxu3nb 115 Haceaenns u 2-10° st paGOTHUKOB), HPH KO-
TOPOM HMCTOYHUKHU PAJTUAIMOHHOTO PUCKA BBIBOASTCSA U3 Chepbl KOHTPOJISA, KaK HE
OKa3bIBAOIIINE CKOJIb JIMOO 3HAYUMOTO BIUSHUA Ha 3/I0pOBbE HAacelleHus [6].

2. lo3a E; paBuas 0,3 M3B-T0f " — COOTBETCTBYET MPAHHYHOMN 03¢ ISl HEOTPAHH-
YEHHOTO MCIIOJIb30BaHMs TuIomanok [13].

3. Jlosa E3 paBuas 1 M3B-rog ™ [3]. B 9TOM ciiyuae BO3MOKHO OrpaHHYEHHOE HC-
[0JIb30BAaHHE TEPPUTOPUU TPU YCIOBUU HE MPEBBILIEHUS IPU PEKOMEHAYEMOM
croco0e 3eMJIeN0JIb30BaHMS TIpeiesia 036l ISl HaCeJICHHUS.

4. Hoza E4 pasnas 10 M3B-TOI " — ONpEAEIACTCS U3 YCIOBUS BO3MOXKHOIO (T10-
TEHI[UATBHOTO) TIPEBBILIEHUS 103bl OOTYUYEHUsI KPUTUYECKOM rpymibl HaceneHus 10
M3B/TOI.

B cootBetcTBUM ¢ pexoMmenaanusmMu MKP3 u MAT'ATO [14-15] npu nanHOM
YpOBHE 3arpsi3HEHUs MOYBHI 0OOCHOBBIBAETCS M TPUHHUMAETCS pEIIeHHe O peadu-
JUTAIMN  3arpsi3HEHHBIX 3eMelNb. B Tabn. 3 mpuBeneHbl KpUTEPUH BMENIATEIHCTBA
IUTSl paIalluOHHO — 3arPS3HEHHBIX TEPPUTOPUI.

Ha teppuropuu r. J{lnenpoazepxxunck pacrnoioxeH 1O «IIpuaHenpoBckuil Xxu-
muueckuii 3aBoa» (I1O «IIX3»), kotopelil B TedueHue noutu 40 et 3aHUMAICS nepe-
pabotkoit ypanoBbix pya. [locne pacnmaga CCCP npeanpusiTie nmpekpaTuio nepepa-
00TKy ypaHoBbIX pyA. OHO OBUIO pa3fereHO Ha HECKOJBKO MPEANPHUATUNA, KOTOPHIE
COCpPEJIOTOYMIINCh Ha TMPOUW3BOICTBE MHUHEPAIbHBIX yIOOpEHU, HMOHOOOMEHHBIX
cMoOJI, IMpKOHUA u Ap. Ha mpennpusituu He ObUTH BBHIMOJIHEHBI pPeaOUIUTAIIMIOHHBIC
MEpONPUATUSL B COOTBETCTBUU C «CaHUTApHBIMU MpPaBUIAMU JIMKBHAIMHU, KOHCEP-
BallUM W TIepenpOodUINPOBAHMS TIPEANPUATHIA IO TOOBIYE U TIepepabdOTKe paauoaK-
TUBHBIX pya « (CITJIKII-91) [16].

B 2001 roxy ansa peanu3anuu peabWIMTAIIMOHHBIX MEPONPHUITHII Ha OBIBIIIEM
IO «IIX3» OblI0 OpraHM30BaHO rocyAapcTBeHHoe npeanpusitue «bapbepy». s
ero padotel B 2006 rogy Obul CO3JaH HOPMATHBHBIA TOKYMEHT MHHHCTEpCTBA
3IpaBOOXPAHEHUSI YKpPaWHbBI, PErIAMEHTUPYIOLIUNA MPOBEJAECHUE padOT Ha 00BEKTax
JIMKBUIUPOBAHHOTO [IpuiHENPOBCKOTO XUMUYECKOTO 3aBoaal17].
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Tabmuua 3 - Kputepuu BMemarenbcTBa sl paJAdaliiOHHO — 3arpsi3HEHHBIX TEPPUTOPHIA

Ne | VYpoBeHb BMemaresnb- DyYHKIIMOHAJIBHOE HA3HAYECHHUE TEPPUTOPUHN
CTBa 3eMJIM HaCeJIEHHBIX | 3€MJIM CaHUTAPHO — | 3€MJIM IIPOMILIO-
IIYHKTOB, CEUTEOHAs 3aIUTHBIX 30H IaJ0K IpeaIpu-
30Ha OPEIIPUITHIA U 30H | SITHM U UX 00BEK-
HaOJII0ICHUS TOB.
1 BwmemarensctBo He Ho3a wmenee 0,3 DddexTuBHas 1032 OddexTuBHaAs
tpebyercs. [IpoBene- | mM3B/roa. Ilpemen un- | menee 1,0 M3B/ros. noza 1,0- 5,0
HUE, IPY HEOOXO0IMMO- | IuBHAyanbHOTO puc- | [Ipenen unauBumy- M3B/TO/I.
CTH, BEIOOPOYHOTO pa- Kka meree 1,7- 10 anpHOrO pucka me- | Ilpenen uHaUBU-
JTIMO3KOJIOTUIECKOTO rox™. NupuBunyans- | Hee 5,7- 10® rox® | myambHOTO pHCKa
MOHUTOPHHTA HBIH MOKU3HEHHBIH NHauBuyanbHbIN 5,7-10° - 2,1
prck 1,2- 107 noxu3Hennpii puck | 10, rox™ Wnau-
4,0- 10° BHUIyaJIbHBIN T10-
KU3HEHHBIA PUCK
4,0-10°- 1,0-10°
2 Tpebyercs obocHOBa- OddexTuBHas no3a | DPdexTuBHAA A03a OddexTrBHAS
HHE BMEIIATEILCTBA. 6oxee 1,0 M3B/TO. 6oxee 1,0 M3B/rox no3a 6oxee 5,0
JleranpHoO€ paauanu- NunuBuayanbHbIN 3a J100bIe Toce1o- M3B/TOI.
OHHOE 00cJIeJOBaHNE PHCK MPEBBIIIAET BaTeNbHBIE TIATH JIeT. | UHAMBUyaTbHBII
TEPPUTOPUU U 0OBEK- 5,7 10° ,TO ;1'1 WNHauBHyaIbHBINA PUCK IIPEBBIIIAET
TOB IIPEANPHUATHS, OP- PUCK IIPEBBIIIAET 2,1 10 , TO ;1'1
TaHU3aLMS PATHOIKO- 5,7 10° . ro/:['1 WNn- | NHauBuayaibHBIN
JIOTHYECKOTO MOHHUTO- JUBHUTYaJIbHBIN 110- MO>KU3HEHHBIN
puHra, 000CHOBaHUE KU3HCHHBIA PUCK PHUCK NPEBBIIIAET
[IPUMEHCHHS OTPAHH- npesbimaet 4,0- 107 1,0- 10°
YEHUS JEeITEIbHOCTH, 8 HekoTopbie 06b-
BBITIOJTHEHUS 3aIIUT- €KTHI TPeOYIOT
HBIX U peabuIuTaIu- 3AIUTHBIX MEPO-
OHHBIX MEPOIPUATUN IPUATHIA.
3 | BmemarenbctBo 00513a- | DddexrtuHas qo3a | DddekTuBHaAsA 103 DddexTuBHAS
TEJIBHO. 6oxee 5,0 M3B/TO. 6oxee 5,0 M3B/To. no3a 6osee 10,0
[ToctostnubIN paano- NunuBuyaibHbIN NunuBuyanbHbIN M3B/TOL.
9KOJIOTUYECKUM KOH- PUCK MPEBBIIIAET puck npesblmiaet | MHauBUAYyanbHbII
TPOJIb U MOHUTOPHUHT. | 2 8- 10* , ro;['l Nunu- 2,8 10* , roz['4. PUCK IIPEBBIIIIACT
Opranusanys paboT 10 | BHAyalbHBIN MOXU3- | OTAEIbHBIE JIEMEH- 4,2-10" , rox’t
JIMKBUIAIIMK painOaK- HEHHBIN PUCK IIpe- ThbI TeppUTOpUU Uiau | UHIMBUAYyanbHBIN
THUBHBIX OTXO0JIOB J10- Bpimaer 1,0- 107 00BEKTHI OKpY- MO>KU3HEHHBIN
OBIYM U Hepepa6OTKH OT,Z[GJ'IBHBIG 3JIEMEHTBI )Ka}omei/i Cpelabl CO- PHUCK IIPCBBIIIACT
YPaHOBBIX Py TEPPUTOPUU WU AepiKaT paauoaK- 2,0- 107

00BEKTHI OKPYKat0-
LIEH Cpelbl COAEpKAT

paIMOaKTHBHBIE OT-

XO/IbI JOOBIYM H TIe-
pepaboTKH ypaHOBBIX

pyA

TUBHBIC OTXOJIBI JIO-
ObIYM U TIepepadoT-
KU YPaHOBBIX Pyl

OTnenpHEIE d1e-
MEHTBI TEPPUTO-
PUH WK OOBEKTHI
OKpYy>Karoleu
Cpenbl coepxKaT
paZiiOaKTUBHBIE
OTXOJbI JOOBIYH U
nepepadoTKu
YpaHOBBIX PY/




206
ISSN 1607-4556 (Print), ISSN 2309-6004 (Online) 'eotexaiuna mexanika. 2014. No118

B teuenune 2001-2012 rogoB ObLIM BBITOTHEHBI PaOOTHI MO PEKYJIbTUBALIMHA XBO-
croxpanuiul] «3anaagHoe» u «kOro-BoctouHoey, mpoBeneHbl paboThI 0 YaCTUYHOU
ne3aktuBanuu xpanwinia baza «Cy», co3naHa cucteMa MOHUTOPHUHIA OKPY Karolen
cpenbl. Bmecte ¢ TeM, psan 0cOOEHHOCTEH MpeAnpUsITHS U HEOTPEIEIEHHOCTh OKOH-
YaTeJIbHbIX KPUTEPUEB JJI1 PeaOMIMTUPOBAHHBIX TEPPUTOPUI HE MO3BOJSAIOT MOJI-
HOCTbIO MPUBECTU OBIBIIMIA YpaHOBBIM OOBEKT B PaJlO’KOJIOTHUECKH — O€e30MacHoe
COCTOSIHME JUIsl HACEJIEHUS U PaOOTAIOIUX.

BoccranoBienue 3arpsa3HEHHON TEPPUTOPUU U 3aHUI HA TEPPUTOPUU OBIBIIETO
1O «IIpunHENpOBCKUIM XUMUYECKUHN 3aBOJ», BKIIOYAs JI€3aKTUBALIMIO METAJIMYeE-
CKHUX U CTPOUTENbHBIX KOHCTPYKUHUMN, SIBISETCS OCHOBHOM YacThIO peaOMIMTALIUOH-
HbeIx MeponpusaTuil Ha ['TI «bapbep». OcHOBHbIE OOBEKTHI M HANpaBJIEHUS UX peadu-
JUTAlWU NIPUBEAEHBI Ha pUC. 1.

OcHoBHble 06beKTbI M HanpaeneHus peabunutauumn Ha MO «MX3»

— \ .

XBocTOXpaHUnuLLe 3naHus 3arpasHeHHble
Tepputopum
Ouuncrtka n
E€MOHTax
Pekynbetn-| | Okcnnya- A 06opy- Pasbopka| |[desakTtu- 1%0253;;; Pekynbtu-
BauUusA Taums oBAHYS 30aHuin BaLuA roMy Hanpas- BauUusA
p' neHuto
XpaHeHue [esaktBauns CopTupoBka cTpou- .
kpynHorabapuTHOro MeKux TENbHbIX KOHCTPYK- y HOEEOPSOEM
obopynoBaHus (pparmeHTOB LiniA 1 OTXOI0B cnonb3oBarite
Paanerika CknagnpoBaHue CsobogHoe 3axopoHeHme Vicnonb3oBaHne
va ngeHTbI OTXO[OB A€3aKTVBa- ucnonb3osaHmne «TPSA3HBIX» 1o gpyromy
P LN B KOHTEMHEPbI MeTanna 0TX000B HanpaBneHmio

Pucynok 1 - OcHoBHBIE 00BEKTHI 1 HampaBieHus peadunuranuu Ha [10 «I1X3»

CrtpaTerust BOCCTAaHOBJICHUSI 0a3upyeTcs HA CIEAYIOMNUX MPUHIIUIAX:

- 30HUpoBaHue Teppuropun miomaaku 110 «IIpugHenpoBckuil XuMUUecKui 3a-
BOJ» Ha IUIOIIAJIKA «YHUCTHIE» U «yCIOBHO IPA3HBIEY;

- BBITIOJIHEHHE BCEX paloT MO OOpAIIeHHI0 C OTXOJaMH MepepaboTKH YpaHOBBIX
PYA Ha «yCJIOBHO I'PS3HBIX» IUIOIAIKAX;

- MOCTENEHHOE OCBOOOXKIECHUE «UUCTBIX» IUIOLIAJO0K OT PEryJHpPYIOIIEro KOH-
TPOJISL Y COCPEIOTOYEHNE €TO HA «YCIOBHO I'PA3HBIX» TEPPUTOPUSIX.

B Hacrosiiiee BpeMsi BBIIEICHO YEThIPE «YyCIOBHO TPSA3HBIX» 30HBI:

- 3anajaHas 30Ha;
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- llenTpanpHas 30Ha;

- BocTtounas 30Ha;

- CyxaueBcKas 30Ha.

B 1abn. 4. npuBeieHB OCHOBHBIE OOBEKTHI, PACIIOJIOKEHHBIE B ATUX 30HAX.

Tabmuua 4 - 3onuposanue Teppuropuu [10 «I1X3» («ycmoBHO Tpsi3HBIC 30HBI)) H OCHOBHBIE 00~
€KThl Ha 3TUX TEPPUTOPUSX, yJaCTBYIOLIUE B IIpOLIECCE peabuInuTaluu

Inomaaka IO «IIX3»

Bba3za «C»

3amagaas 30Ha

[leHTpanbpHas 30Ha

BocTtounag 30Ha

CyxaueBckas 30Ha

1. XBocToxpaHuuiie
«3amagHoey;
2. Ilnomanka ckna-
JTUPOBAHUS U COPTH-
POBKHU CTPOUTENBHBIX
KOHCTPYKIUH;

3. Teppuropus 3axo-
POHEHHUS CTPOUTENb-
HBIX KOHCTPYKIUI
(oKoJ1I0 XBOCTOXpa-
HUJUIIA «3amagHoe»)

1. 3nanme 103;
2. 3panue 104;

3. llex me3akTuBaIuU
000pyI0BaHUS U
TpYyOOIIPOBOJIOB

(3manue 82);
4. [lex xpaHeHus 3a-
TPSI3HEHHBIX TPYOO-
MIPOBOJIOB U 000pY-
JOBaHMS;
5. XBOCTOXpaHMIIHIIE
«lleHTpanpHBIA Sp»;

1. XBOoCTOXpaHUIIUIIE
«HOro-BocTOUHOEY;
2. KonteitnepHoe
XpaHWJIMILE OTXO0JI0B
Jie3aKTUBalLUU (37a-
Hue 46);

3. [Inomanka xpaxe-
HUS 3arpsi3HEHHOTO
KpyIHOTrabapuTHOTO
000pyT0BaHMS;

4. Tepputopus 3axo-
POHEHUSI CTPOUTEIb-

1. baza «C»; u xpa-
uuuiie JI1-6;

2. XBOCTOXpAHUJIUIIE
«CyxaueBckoe» nep-
Basl CEKIINUS,

3. XBOCTOXpaHHWJINILE
«Cyxa4eBCKOE» BTO-
pasi CeKIus;

4. Xpanwmie «JlaH-
TaHOBas (PPAKITUS

6. 3nanue 20 HBIX OTXO/IOB;
5. IInomanka nepe-
TPY3KH BaroHOB M
XpaHEHUsI KOHTEHe-

poB

VYuuteiBast 00JbII0M 00BEM pEaOMIUTAIIMOHHBIX paboT U paboTy psaa Mpeanpu-
ATUNA HA TUIOIIAJIKE, BBIMIOJHEHUE PEAOMINTAIMOHHBIX MEPONIPUATUN JOIHKHO MPO-
BOJIMUTHCSI C MUHUMAJILHBIM BO3JICHCTBHEM HA HAacelIeHHEe, padOoTaoNIUX Ha TUTOIIAIKe
U Ha OKpyXarouryro cpeny. Jns peanuzanuu peabMINTAIIMOHHBIX MEPONPUITHI Ha
I'TI «bapbepy, MPUMEHSIOTCS PEKYJIbTHBALIMS U JIC3aKTUBAIUSA. ITH pabOThI OXBaThHI-
BaeT BCE BO3MOXKHBIC HAMIPABJICHUS U BUABI PEAOMIMTAIIMOHHBIX MEPONPUSATHI U TTO-
3BOJISIIOT TIPUBECTH BCIO0 Tepputoputo OwiBiiero [0 «I1X3» B skomoruvecku 6e30-
[MIACHOE COCTOSHUE.

PexynbTuBanmio n10oKHA OBITH BBITTOJIHEHA IS CIEAYIOMNX 3arPA3HEHHBIX TEP-
PUTOPUNA U XBOCTOXPAHUIUILL:

- XxBocToXpaHwinia «CyXxauyeBcKoey», epBast CEKLHUS;

- xBocToxpaHunuia «CyxauyeBcKoe», BTOpasi CEKIIMs, B aBapUMHBIX MECTax U Ha
3arpsI3HEHHBIX TEPPUTOPUSIX;

- TeppuTopus Xxpanunuina «baza Cy;

- 3arpsAI3HCHHAsl TEPPUTOPUS MYHKTA TEPETPY3KU PYJIbl U XPAHEHUSI KOHTEHHEPOB
B palioHe xBocToxpaHuiuiia «HOro-BoctouHoey;

- 3arpsAiI3HEHHAs] TEPPUTOPHUS B PailOHE XBOCTOXPAHWIIMINA «3aMagHOE»;

- TEPPUTOPHS TPACCHI IyJibonposoAa oT npomrutomaaku [10 «IIpuaaenpoBckuii
XUMHYECKHU 3aBOI» 10 XBOCTOXpaHWiIUIa «CyXaueBCKOE.
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OTU MecTa JOJDKHBI OBITh JOMOJHUTENBHO 0OCIEAOBaHbl W MOATOTOBIEHBI HC-
XOJHBIE JaHHBIE JJI BBIIOJHEHUS PEKYJIbTHUBALMOHHBIX PAa00T Ha 3TUX 00bekTax. U
MOHATHO, YTO JUIsl HUX OYIyT BBIOpaHbI pa3Hble YPOBHHM BMeliarenbcTBa. Ha teppu-
topun 1uiomaaku 11X3 6ynyTt ucnonszoBanbl kputepund Ne2 u Ne3. Jlna Cyxaues-
CKOM 30HBI OyJeT npuMeHeH kpurepuil Nel U, COOTBETCTBEHHO, BCe peaduInTalU-
OHHBIE MEPOIPUATHUS OYYT MPOEKTUPOBATHCS U BBIMIOJHATHCA HCXOJS UX HETO.

JIns 31aHMi, B KOTOPBIX MPOEKTUPYETCS BBINOJIHATH J€3aKTUBALIMOHHBIE MEPO-
OpUATHS, pabOThl TOXKE OYAYT MPOUZBOAUTHCS HMCXOMAS U3 KPUTEPHUEB, U3TOKEHHBIX
B Ta0I. 5.

Tabnuna 5 - Kputepun BMemarenbcTBa I paidalliOHHO — 3arPSA3HEHHBIX 3/IaHUM

HUE, TPH HEOOXO0IMMOCTH, BELIOOPOYHOTO
PaIMO’KOJIOTHIECKOTO MOHUTOPHHTA

No YpoBeHb BMEIIaTENBCTBA DYHKIIMOHAJILHOE HA3HAYCHHE 3JaHUS
31anue IS TOCTOSIHHOTO Mpe0bIBa-
HUsl paOOTHUKOB.
1 BwmemarensctBo He TpeOyetcs. [Iposene- DddexruHas no3a ve 6oxee 1,0

M3B/roa. WHauBUIyadbHBIN PUCK
npesbiaer ve 4,2 10° s 1"011'1

MPOBEICHUE TIOJTHOM JIe3aKTUBAIUH.
[TocTostHHBIN pagrO’KOIOTUYECKUN KOH-
TPOJIb © MOHUTOPHHT.

2 Tpebyercst 000CcHOBaHME BMEUIATENbCTBA. OddexTuBHas n03a menee 5,0
JleTanpHOE pagualiioHHOE 00CIeI0BaHNE M3B/TO1.
3I1aHusI, BEIOOpOYHAs Ie3aKTHBAIMs, Op- | llpemen WHAMBHIyaTbHOTO PUCKA Me-
raHM3alKis PaModKOJIOTHIECKOro MOHU- | wee 2,1- 10, rox™. Mecramu ume-
TOpPUHTa, 000CHOBaHKE TPUMEHEHHUS OTpa- €TCsI paIMOAKTHBHOE 3arpsi3HEHHE
HUYCHUS JICATEILHOCTH, BBITIOTHEHUS 3a- NPUPOIHBIMH PATUOHYKIIUIAMHA
IIUTHBIX U PEaOMIINTAIIMOHHBIX MEPO-
NpUSITUI
3 BwmemarenbctBo 00s3arensHo. Tpedyercs DddexruHas no3a 6osee 10,0

M3B/TOL.
WHauBUAyaIbHBIN PUCK MTPEBBINIACT
4.2 10* , 1"0/:['1 OTnenbHbBIE AJIEMEHTHI
3JIaHUS ¥ 00OPYIOBAHHUE COJICPIKAT
paJMOaKTUBHBIC 3arpsA3HEHUS TIPH-
POJHBIMH PaJHOHYKIUIAMH

Kpome 3Tux xpurepues, s 31aHUK NPUMEHSIOTCS pPaJHalMOHHBIE KPUTECPUU
[3,7]. Ho ocHOBHBIMU TOJKHBI OBITH KPUTEPUH, OCHOBAHHBIC HA TIOJIXOJI€ METO0JIO-
UM aHaJIW3a PUCKA IS TIPUHSTHS PEIICHUN M0 peabuInTalud TePPUTOPUI, TO-
BEPIIINXCS PAAMOAKTUBHOMY 3arps3HEHHIO IPUPOIHBIMU PAIUOHYKIUIAMH.

BeiBoabl.

1. B Ykpaune pagnanmoHHO- 3arpsi3HEHHBIE IPUPOJHBIMH PAAUOHYKIIUIAMU TEP-
PUTOPUU U 3[IaHUS , B OCHOBHOM, WACHTH(HUIIMPOBAHBI M B IOCTATOYHON Mepe H3Yy-
yeHbl. BMecTe ¢ TeM, B OTHOIIEHUU 3TUX TEPPUTOPUM U 3JaHUN CYIIECTBYET 3HAYH-
TEJIbHASl HEOIPEICIICHHOCTh B YaCTU OKOHYATEIbHBIX KPUTEPUEB NOCJE MPOBEICHUS
peadUINTAMOHHBIX U 1€3aKTUBALIMOHHBIX MEPOIPUSTUH.

2. IlpenyioxeHHass METOJOJIOTUSI aHAJIM3a PUCKA ABJISIETCS OOUIEIPU3HAHHBIM U H-
CTPYMEHTOM B MUPOBOW MpaKTUKE JJis NPUHATHS PEUICHUN 1O BOIpocaMm peaduiiu-
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Talluyi TEPPUTOPUM, ITOABEPIIIUXCS 3arps3HEHUI0. B ¢Bsa3u ¢ EBponenckuM BEKTO-
poM YKpauHbl 3TOT MHCTPYMEHT HA4aJl JOCTATOYHO LIMPOKO HCIIOJIb30BATHCS B UC-
CJIEIOBAHUAX, TOCBSIICHHBIX OLIEHKE PUCKA 3I0POBBIO OT BIUSAHUS (AKTOPOB OKPY-
Karoulen cpeabl. PaccMOTpeHbl BOIIPOCH IPUMEHEHUs IPOLEAYPhl OLICHKH PUCKOB
IUISL OIIPEJENICHUS. YPOBHS OYHMCTKHA OT PAaJIMAlMOHHOIO 3arpsA3HEHUs 3JaHUM U TeEp-
puTopuu ObIBIIETO YpaHOBOTr0 00bekTa- [10 «II1X3».
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Anotauis. IIpoananizoBaHo 3HaYeHHs padialliiHUX 1 XIMIYHUX PHU3UKIB, 3aCTOCOBYBAHUX Y
pi3HUX KpaiHaX. PO3MIsIHYTO MOKJIMBOCTI 3aCTOCYBAaHHSI METOMOJIOTII aHANi3y PU3WKY Ui TpUH-
HATTS pillieHb 3 peaburiTarii TepUTOpIi, 10 3a3HATU PATI0AKTUBHOTO 3a0pyAHEHHS MPUPOTHIUMHU
panionykiinamu. PexomeHnnoBaHe KpuTepii BTpy4aHHS JUIS IUISHOK Ta O00'€KTiB paiiamiiHOTO 3a-
OpynHEHHST 3 YypaxyBaHHSM pHU3HKY OIPOMIHCHHS HaceneHHs. Ha mnpuknami pamiariiiHo-
3a0pynHennx Teputopiit konuimHsoro BO «I1X3» 3pobieHo anaiiz mpoBeaeHUX 1 epeadadyaeMux
peabuTITaIITHUX 3aXO/iB, BUKOHAHO 30HYBAHHS MO OCHOBHUX 00'ekTax. Y CTaTTI BHU3HAYEHO
KpUTEpii BTpy4YaHHs 1 IPUBEIECHO HAINPSIMKU peadiniTalii 3a0pyHeHUX TepuTopiil Ta Oyaisens [10
«[1X3», 1o n03BOJUTH OUIBII TOYHO BHU3HAYATH PIBEHb OYMILIEHHS TEPUTOPIi Ta €PEKTUBHICTh
MIPOBEJICHUX 3aXO0/IIB.

KuarouoBi cioBa: pusuk; peaOuritanis 3a0pyJIHEHUX TEpUTOPINA; 30HYBaHHS, METOIOJIOTIA
aHaJI3y PU3UKY.

Abstract. Importance of radiation and chemical risk assessments used in different countries is
analyzed. Possibilities of applying the methods of risk analysis are considered in context of making
decisions on rehabilitation of areas affected by radioactive contamination (by natural radionuclides).
It is recommended to use criteria for intervention for lands and properties with radioactive contami-
nation with taking into account risks of population irradiation. Contaminated territories of the for-
mer "PChZ" Company was an example for analyzing currently used and future rehabilitation
measures with zoning of the key objects. The article defines criteria for intervention and directions
of rehabilitation of contaminated lands and buildings of the "PChZ" Company, and these criteria
help to determine more accurately degree of the land decontamination and effectiveness of the taken
measures.

Keywords: risk; rehabilitation of contaminated areas; zoning; methodology of risk analysis

Cmamows nocmynuaa 8 pedaxyuro 13.10.2014
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INVESTIGATION OF IMPACT OF BOREHOLE CHARGE PARAMETERS
ON ECOLOGICAL SAFETY OF MASS EXPLOSIONS IN THE QUARRIES

AHHoTanus. J[oOblya xene3Ho! pyabl BeIETCS MPEUMYILECTBEHHO OTKPBITHIM CIIOCOOOM, YTO
TpeOyeT MpOBEACHHUS MACCOBBIX B3pPHIBOB B Kapbepax, KOTOpBIE COMPOBOXKIAIOTCS BhIOpOcaMu B
aTMocdepy MbUTH U BPEIHBIX Ta30B, CYIIECTBEHHO CHI)KAIOIIMMHU 3KOJOTMUYECKYI0 0€30MacHOCThb
peruoHa.

DKoJIOrH4ecKasi OaCHOCTh MAaCCOBBIX B3PBIBOB B Kaphepax OIpeeNsieTcs, B MEPBYIO 0Uepe/b,
YPOBHEM MPU3EMHBIX KOHIIEHTPAIMH 3arpsi3HAIONIMX BEIEeCTB, BKIIOYAas MblIb, HA TPAHUIIC WK 32
npe/iellaMi CAaHUTAPHO-3aIUTHON 30HbI 3TUX KapbepoB. [IpuBeieHbl pe3ynbTaThl UCCIEIOBAHUIN Ha
MaTeMaTU4eCKONH MOJETU BIUSHUS [IapaMEeTPOB CKBAKMHHBIX 3apsAA0B HA TEXHOJOTUYECKUE U KO-
JIOTUYECKHe MOoKa3aTeNld Pe3yabTaToB B3pbIBa. [l mosyueHus: MaTeMaTHUYeCKONH MOJIEIH HCIIONb-
30BaHbI METObI INIAHUPOBAHHUS TPOMBIIIJICHHBIX SKCIIEPUMEHTOB.

KiroueBble cjioBa: ene30pyaHbli Kapbep, MacCOBBIM B3PbIB, IKOJOTrHYecKast 0€30MacHOCTb.

BBenenne. KauecTBo MaccoBOro B3pblBa B Kapbepe ONMPENeIeTCs] TEXHOJIOTH4e-
CKMMH U 3KOJIOTUYECKHMU MOKa3zaTessiMU. TeXHOIOTHYeCKre MOKa3aTean Oonpeiens-
I0TCS, TIPEXKJIE BCETO, CTEMEHbIO APOOJICHUS] B3OPBAHHON TOPHOM MAacCChl MPU MUHU-
MaJIbHOM BBIXOJI€ Hera0apuTa M OTCYTCTBUU NEpeu3MeNbueHusi. Pa3mepbl KycKOB
pa3pylIEeHHOTO TOPHOTO0 MacCUBa JOJKHBI OBITh KaK MOKHO OJIMKE K HOPMUPYEMOMY
3HAYEHWI0. DKOJOTUYECKUE TIOKA3aTeIH OMPEACIIOTCS 00bEMOM U BBICOTON BBHIOPO-
ca mpuIera3oBoro oonaka [1-4].

AHaJau3 uccjeaoBaHuii M nyoaukanuii. M3BectHo u ampoOUpPOBaHO B IPOMBIIII-
JIEHHOCTHU OO0JIBIIOE KOJMYECTBO CIIOCOOOB U CPEJICTB OOPHOBI C MBUIBIO U BPEIHBIMU
razamMm IIpU MacCOBBIX B3pbIBax B Kapbepax, KOTOPBIC MOpa3/IeNAI0TCs Ha TPU
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