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Jlexknusa 1
OcHOBHbIC HCTOYHUKH NPUPOIHBIX ONIACHOCTEH.
ILinan
1.1. Teoxponomorus.
1.2. TlageHust KPyIMHBIX METEOPUTOB.
1.3. Ilpuponnbie KatacTpo(bl, UX MPUYUHBI U MTOCIEACTBUS.
1.4. T'noGanbHbIe KaTaCTPO(dBI B UCTOPUU 3EMIIH.
1.5. Ormuenka pucka.

1.1. TeoxpoHoJjiorus.

['eoxponosiorust (OT rp. Y€ - 3eMJid; YPOVOG - BpeEMs; AOYOG - Y4YEHHE) -
TEOJIOTUYECKOE JIETOCUMCIIEHUE, YYEHHE O XPOHOJOTHYECKOM IOCIIEI0BATEIBHOCTH
dbopMUpOBaHUS M BO3pPACT€ TOPHBIX MOPOJ, ClArarolIMX 3eMHYI0 Kopy. Paszmmuuaror
OTHOCUTEJIbHYI0O U aOCOJIOTHYIO (WU SIIEPHYI0) TE€OXpOoHOJoruio. OTHOCHUTENbHAs
FEOXPOHOJIOTHS 3aKII0YaeTCsl B OMNPEACIICHUA OTHOCUTEIIBHOTO BO3pacTa TOPHBIX
MOpPOJI, KOTOPBHIM AAET MPEACTAaBICHHE O TOM, KaKhEe OTJIOKEHHUS B 3E€MHOW KOpe
SBJIAIOTCSL OoJiee MOJIOABIMU W Kakue Oojee NPEeBHUMH, 0€3 OIEHKH JJIUTEIbHOCTH
BPEMEHHU, MPOTEKIIEr0 C MOMEHTa MX 00pa3oBaHUs. AOCOJIIOTHAash T€OXPOHOJIOTHS
yCTaHaBJIMBAET TaK Ha3bIBAEMBbI aOCOIOTHBIN BO3PAaCT TOPHBIX MOPOJ, T. €. BO3PACT,
BBIPOKEHHBIN B €IMHUIIAX BPEMEHH, OOBIYHO B MUJUIMOHAX JeT. (B mocnennee Bpems
TEPMUH «aOCONIOTHBIM BO3pAcT» YacTO 3aMEHSIOT Ha3BaHUEM W30TOIHBIN, WU
PaIUOIOTMYECKUM, BO3PACT. )

Xponosiorudyeckass uepapxus (moapasieyieHUusi BpEMEHHBIX 3TarloB) — J0H, Ipd,
nepuoo, 3noxa, éex.

I'eonornueckast wuepapxusa (mojapasfeieHus reoJorudyeckux (Qopmanui) —
J0HOmMeMa, 3pamema, cucmema, omoeJi, apyc.

TI'eoxpononozuueckan wikana.

['eoxpoHosioruyueckas Imkana — reoJioruueckasl BpeMEHHas IIKajia UCTOPUM 3eMITH,
NpuMCHACMaAs B I'COJIOITMA M IaJICOHTOJIOTNH, CBOGO6pa3HBIfI KaJICHAAPb IJIA ITPOMEIKYTKOB
BPEMEHH B COTHU THICSY M MUJUTUOHBI JIET.

CornacHO COBpPEMEHHBIM OOIIEMPUHATHIM TPEACTABICHUSM BO3pacT 3eMIIH
orieHUBaeTcs B 4,5—35 Mapn jieT. B cOBpeMEeHHOM T€0J0ruu HanboJiee 4acTo BCTPEUaeTCs
oleHka Bo3pacta B 4,55—4,56 Mipa. JieT, ¢ OLEHKOW MOTPEIIHOCTH B HECKOJIBKO
nporieHTOB. [lo00HBIE OLICHKM OCHOBaHbI Ha JAHHBIX OMNPEACIICHHS BO3pacra IMOPOI
METOJaMH Pagrou30TONHON naTupoBku. Ludpa B 4,567 Mapna net mpeacTaBisieT coOoi
CBOETO PO/ia KOMIIPOMHUCC MEXIy DPA3JIMYHBIMU JATHPOBKAMHU BO3pacTa TOPHBIX MOPO/,
KOTOpbIe natoT uudpsl ot 4,2 10 4,6 Miap[ Jer.

D10 BpeMsl OBLIIO pa3/IeICHO Ha pa3IMYHbIC BPEMCHHBIC MHTEPBAJIBI 110 BaKHEHIIINM
CO6BITI/I$IM, KOTOPBIC TOT' 1a IMTPOUCXOINIIH.

I'panuna Mexnay spamu ¢GaHepo30sl MPOXOAUT MO KPYHMHEHIIMM 3BOJIOLHUOHHBIM
COOBITUSAM — TJI00aIbHBIM BhIMUpPAaHUAM. [laneo30i oTAenEH OT Me3030s KPYIHEHIIINM 3a
UCTOPUIO 3E€MJIM TIEPMO-TPHUACOBLIM BBIMHUPAHHEM BUI0B. Me3030i1 OTAEIEH OT KalHO305
MCII-ITAJICOTCHOBLIM BBIMHUPAHUCM.

Ommnocumenvnan 2e0XpoOHONO2UA.

Jlist  ompesenieHUss OTHOCHTENIBHOTO BO3pacTa CJIOUCTBIX  OCAJOYHBIX U
MUPOKIACTUYECKHUX MOPO/I, @ TAKXKE BYJIKAHUUYECKHUX MOPOJI (JIaB) IIUPOKO MPUMEHSIETCS



MPUHLUIN TOCJIEI0BATeIbHOCTU HaruiacToBaHusa [T. H. 3akoH CteHceHa (CteHO)].
CorylacHO 3TOMY NPUHLMIY, KaXIbId BBIIIENEKAIUMNA IIacT (MpU HEHAPYIIEHHON
NOCJIEIOBATEIBHOCTH 3AJIETAHUS CJIOUCTBIX TOPHBIX IMMOPOJT) MOJIOKE HUKEIIEKAILIETO.

OTHOCHUTENBHBI  BO3pAaCT HMHTPY3MBHBIX TIOPOA M JPYIrMX HECIOUCTBIX
reoJIOTUYECKUX O0pa30BaHUM OMPENESETCs MO0 COOTHOUIEHUIO C TOJIIAMHU CIOMCTBIX
ropHbIX nopos. IlocnoiiHoe pacuyieHeHUE re0JIOrHYeCKOro pa3pesa, T. €. yCTaHOBJICHUE
MOCJEAOBATEPHOCTH  HAIUIACTOBAHMS  CJAralollUX €ro  MHopoid,  COCTaBJSET
cTpaturpaduio JaHHOTO paioHa.

Jiist cpaBHeHUs cTpaturpaduu yAaIEHHBIX IPYT OT Apyra TeppuTopuit (pailoHOB,
CTpaH, MaTEpPUKOB) W YCTAHOBJIEHUS B HHUX TOJI OJIM3KOTO BO3pacTa HCIOJIb3YETCs
ITaJICOHTOJIOTUYECKUM METOJl, OCHOBAHHBIM HA M3Y4YEHUM 3aXOPOHEHHBIX B IUIACTaX
TOPHBIX MOPOJ OKAMEHEBIIIUX OCTATKOB BBIMEPIIMX *KUBOTHBIX U PACTCHUH (MOPCKHUX
PAKOBHH, OTIIEYATKOB JIUCTHEB U T.1.).

ComnocraBieHue OKaMEHENOCTEN Ppa3IMYHBIX IUIACTOB ITO3BOJIMIIO YCTAHOBUTH
IpoliecC HEOOPATUMOIO PA3BUTHSI OPraHUYECKOTrO MUPA U BBIJACIHUTH B T'€0JOTHYECKOM
UCTOPUM 3€MJIM PsAJ JTallOB CO CBOMCTBEHHBIM KaXXJIOMY M3 HHUX KOMIUIEKCOM
KUBOTHBIX M pacTeHuid. Mcxoas u3 3Toro, cxoActBo (GJopel U (payHbl B IUIacTax
0CaJJOYHBIX MTOPOJI MOXKET CBHUJIETEIHCTBOBATh 00 OJJHOBPEMEHHOCTH 00pa30BaHUs ATHX
IUIACTOB, T. €. 00 UX OJJHOBO3PACTHOCTH.

Bnepsbie 3TOT MeTOA OIpEACIIEHUS OTHOCHUTENIBHOIO BO3pacTa TOPHBIX ITOPOJ
obl1 mpuMeHeH B Hauyaie XIX B. Y. Cmurom B BemukoOpurtanuu u XK. KroBbe BO
®pannuu. Torna eMy He ObUIO AJaHO HAAEKHOTO TEOPETUUECKOTO 000CHOBaHUA. KioBbe
OOBSCHSJT pa3fauyusl B COCTaBE€ KOMIUIEKCOB HMCKOMAEMBIX, BCTPEYAEMBIX B ILIACTaX
TOPHBIX MOPOJ, BEIMUPAHMEM OPraHMW3MOB B PE3YJIbTATE BHE3AMHBIX T'€0JOTUYECKUX
KaTacTpod U MOSIBICHUEM 3aTEM HOBBIX UX KOMILJIEKCOB.

[TocnenoBarenu KioBbe, B TOM umcie QppaHIly3CKUN T'€0JIOT U MaJCOHTOJOT A.
JI’OpOunbu, mpeanojaraid, 4To CMEHa OPraHUYECKOro MHpa 3eMJIM TMOCie Kaxaou
KaTacTpobl CBSI3aHA C «TBOPUECKUMHU akTamMu OoxkecTBay. Yuenue Y. Jlaitens o
MEJICHHBIX €CTECTBEHHBIX MPEe0oOpa30oBaHUAX JUKAa 3eMJIM U Kilaccuueckue Tpyasl Y.
Hapsuna u B. O. KoBasieBckoro 00 5BOJIOINMOHHOM Pa3BUTUH OPTraHUYECKOTO MHUpa
JlaJId MaTEepUATUCTUYECKOE 0OOCHOBAHUE MAJICOHTOIIOTUYECKOMY METOTY.

Abconromuan 2e0xponoozust.

B nauane XX B. II. Kiopu Bo ®pannuu u J. Pesepdopn B Benukobpuranuu
NPEMIOKWIN HMCHOJIb30BaTh PAJUOAKTUBHBIN paclajl XUMHYECKHX JJIEMEHTOB JUIS
orpesneneHuss abCOMIOTHOIO BO3pacTa TOPHBIX MOpoA M MHUHepaioB. [lpunHimm,
MOJIO)KEHHBIM 3TUMU YYEHBIMU B OCHOBY OINpEJENICHUN aOCOMIOTHOTO BO3pacTa,
UCIIOJIb3yeTCsl 10 cux nop. M3mepeHue Bo3pacta MPOM3BOAUTCS IO COIAEPKAHHIO
IPOIYKTOB pPaJMOAKTUBHOIO pacnaaa B MuUHepanax. IIpouecc pacmnana pagnoakTHBHBIX
AJIIEMEHTOB MPOUCXOIUT C IOCTOSTHHOM CKOPOCThIO. B pesynbraTe pagnoakTHBHOIO
pacnaza TMOSBIAIOTCS AaTOMbl YCTOWYMBBIX, YK€ HEpacHalalolIuXcs dIIEMEHTOB,
KOJIMYECTBO KOTOPBIX YBEIMUYMBAETCS IMPONOPLMOHAIBHO BO3pacTy MuHepana. Ilpu
TOM MPUHMMAETCA KaK JOCTAaTOYHO OOOCHOBAHHOE IIOJIOKEHHUE, YTO CKOpPOCTh
pPaZAMOaKTUBHOIO pacraja B HCTOPUM 3e€MJIM BCE BpeMsl OCTaBajach IOCTOSIHHOM.
Pa3Hble 31€eMeHThI pacnanaroTcs ¢ pa3iMdyHOM CKOpOCThIO. Pacman Takux 3JI€MEHTOB,
KaK ypaH, TOpPHUH, KaJUld M HEKOTOPBIX JAPYTUX, NMPOUCXOJUT OUYEHb MEIJIEHHO, Ha



MPOTSIKEHHH HECKONBKHX MipA. Jer. Hampumep, mo6oe kommuectBo ypana (°U)
pacrajaeTcs HAMONOBHMHY 3a Bpems, pasHoe 4,51%10°ner, rtopus (*°Th) 3a
1,41*10" ner. DTH [ONrOXMBYIIME SIEMEHTHI OOBIYHO M HCIONB3YIOTCS Ui
ornpezeneHus abCOMTHOTO BO3pacTa FOPHBIX MOPOJT U MUHEPAJIOB.

B 1907 no uaummatuse 3. Pe3zepdopaa b. bontyn B Kanane onpeaenin Bo3pact
psla paguoaKTUBHBIX MHUHEpAJIOB IO HakomieHnto B Hux cBuHna. B CCCP
HHUIIMATOPOM paJuoJIoTHYecKuX uccienoBanuii Ov1 B. WM. Bepnanckuii. Ero
HaunHaHus nponospkuau B. T'. Xnomun, U. E. Crapuk, O. K. I'epaunr. B 1937 Obuta
co3gana Komuccuss 1o omnpeneneHuo aOCOMIOTHOIO BO3pacTa IeOJIOTMUECKHUX
dbopmaruii.

Hudpsl, nomydeHHBIE B pe3ydbTaTe MEPBBIX OMpeneiIeHU aOCOIIOTHOTO
BO3pacTa MOpPOA, MO3BOJWIM aHINIMUCKOMY reosiory A. Xosmcy B 1938 mpemyioxuts
NEPBYI0 TE€OXPOHOJIOTMYECKYI0 IIKady (aHepo3os. OTa IIKajla HEOJAHOKPATHO
YTOYHSJIACh U NIepepadaThIBAIACh.

['eoxpoHosiornyeckass mikana JgokemOpust (cMm. Tabn. 1) u3-3a OTCYTCTBUS
OCTAaTKOB CKEJETHOU (hayHbl MOCTPOEHA TIIaBHBIM 00pa3oM MO AaHHBIM MHOTOKPATHBIX
omnpefeneHruy  a0CONIOTHOrO  BO3pacTa MarMaTWYeCKUX TOpOJ  Ha  Pa3jIMYHbIX
MaTepHUKax, YTO  MO3BOJIMJIO  YCTAaHOBUTH  OJHOBPEMEHHOCTh  KPYIHBIX
TEKTOHOMarMaTHYECKUX LIUKJIOB, JIEKAIIUX B OCHOBE JICJICHUS JOKEMOPHSL.

1.2. TlageHusi KPyNHBIX METEOPUTOB.

Mereoput mpeacTaBiIsieT co00i KOCMHUUECKHI 00BEKT, KOTOPHIN MPUOIU3UICS K
MOBEPXHOCTU 0oJiee KPYIMHOro HEOECHOIo Tella, a 3aTeM CTOJKHyJcs ¢ Hell. [lageHue
METEeOpHUTa Ha 3eMJTI0 — HE TaKasl YK PeAKOCTh. B MCTOpUM HACUMTHIBAETCA HECKOJIBKO
JIETeHIapHBIX CITy4aeB MOJOOHBIX CTOJKHOBEHHUI. BONBIIMHCTBO 3JIEMEHTOB UMEIOT BEC
OT Mapbl FPAMMOB /10 HECKOJIBKUX JECSITKOB TOHH.

[lo cnocoby oOHapyX eHUsT METEOPUTbl MJENSAT Ha HAXOOKU W NAOEHUs..
Haxookamu Ha3bIBalOT METEOPUTHI, KOTOPBIE OBLIM HaWJIEHbl HA MOBEPXHOCTH 3EMIIH,
HO MaJIeHHE KOTOPBIX HE HaOJI0AaJoCh, a nadeHusmMu — TaKue METEOPHUTHI, MaJeHUe
KOTOPBIX HAOJII0AAJIOCh U KOTOPBIE OBLITM HAMIEHBI BCKOPE MOCIE UX MaeHUS.

K HacTosiieMy BpeMeHu 3aperucTpupoBaHo 00jee ThICSUU NaJleHui METEOPUTOB.

B 3TOT cHHCOK BKIIOYEHBI TOJIBKO nAO€HUs, TO €CTb TE€ METEOPUTHI,
MIPOXOXKJIEHNE KOTOPBIX yepe3 atMochepy 3emiin 3apukcupoBaHo HAOIIOATEIIMU WITH
aBTOMATU3UPOBAHHON TEXHUKOM.

MereopuTsl, NafamIKue Ha 3EMIII0, U3yYaJIUCh CIEUUAIUCTaMU HE OJUH pa3.
OHu BXOAST B 3eMHYIO aTMOc(hepy Ha CKOPOCTHOM pexuMe, cocTapisromieM 11,2-72
KWJIOMETpa B CEeKyHIy. VMIMEHHO Ha TakuxX TIOKa3aTesiX HAaYMHAETCS CBEYCHHE U
pazorpeB. 3a cu€r CBOWCTB aOysiuu macca OOBEKTa, KOTOPBIA J0JIETaeT 10
MOBEPXHOCTHU, MOKET OBITh HAMHOT'O MEHBIIIE.

K npumepy, HeOoOnbLION OOBEKT, KOTOPBIM BXOIUT B aTMOCQEpPHBIA CIOM
IIaHeThl 3eMiii Ha CKOPOCTU 25 KUJIOMETPOB B CEKYHAY M BBIIIE, IOJBEPraeTcs
CTOpaHHIO TpakTHUecku Oe3 ocrtaTka. Jlaxke ecnaum craproBas Macca paBHSIACH
HECKOJIbKO JECSATKOB TOHH, JI0 IUIAHETHI JOJIETAaeT Iapa Kujorpamm BemectBa. Eciau
CropaHus B aTMOC(EpHOM CJIO€ HE MPOU3OILI0, MO0 MEpPE TOPMOKEHHUS MPOUCXOIUT
yTpara rOPU30HTAJIBHOTO aCIIEKTAa CKOPOCTH. B HTOre TpaeKTOpuUsi MEHSAETCS.


https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BC%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8

B psne curyaumii, xorga MeTeopuT NpuOIIKaeTCs K 3emiie, OH MOXET
pa3pymuThcsi Ha  OTAenbHble  (parmentel.  BcenmeactBue  3TOro  BhIMamaeT
COOTBETCTBYIOIIUNA J0XKIb. ECTh BepcHUs, YTO 3TO HE CaMOCTOSATEIbHbIE OOBEKTHI, a
BCEro JIMIIb OCTaTKM KOMeThl. Ecnmu Teno ABmkercs Ha OOJBIION CKOPOCTH, OHO
B3pbIBaeTca. Eciin oHAa MalieHbKasi, TEIO MOXET COXPAHUTHCA MPAKTUYECKU B MOJHOM
o0BEME U Bece.

CornacHo mojcyeTraM acTpOHOMOB, €KEroAHO Ha 3eMiro majgaer okosno 100
THICSIY TOHH METEOPUTHOTO BelecTBa. [lockoabky BXoast B aTMOC(hepy METEOPHOE TEJIO
HAYMHAET Pa30rpeBaTbCsi U CBETUTHCS, TOCTEIIEHHO Tepss 3a CYET a0JISIIUU CBOIO
Maccy, OOJNBIIMHCTBO «CHAPSAOB» U3 KOCMOCa Mbl HaOII0/1aeM TOJIbKO B HeOe. Hailtu
OCKOJIOK MeTeopuTa — OOoJbIas peakocTh. Pacmo3HaTh ke B CIydalHO HaWIeHHOW
«rnpI0e» HeOECHOE TeNo BHE3EMHOTO MPOUCXOXKICHUS MOXKET TOJIbKO 3HAIOIIUN
CIELUAIIHCT.

3a4acTyro O MOBEPXHOCTH JOJIETAET BCErO JUIIb HECKOJIBKO KUJIOTPAMMOB HIIN
JlaXke TPaMMOB BELIECTBA, HO MHOT/Ia Ha 3€MJII0 MAJar0T MPAKTUYECKH «KOCMHUYECKUE
OOMOBI», BECOM B HECKOJIBKO JIECATKOB TOHH. 3a BCIO HCTOPHIO CTPOHOMUU Ha IJIAHETE
OBLJIO HalJIEHO 7 METEOPUTOB, KOTOPBIE HE HA ITYTKY B30yI0PaKHJIK BECh MHUP.

CamplM M3BECTHBIM yHABIIMM METEOPUTOM XX Beka sBisercss TyHrycckuit
MereoputT. Kocmuueckoe Tteno ymano B paitoHe peku Ilonkamennas TyHrycka, B
OBenkuiickoM paitone Kpacnosipckoro kpasi. CodsiTre nipousonuio B utone 1908 roja.
MonHocTh B3pbiBa OLEHHBAOT B 40—50 MEraToHH — 3TO IPUMEPHO COOTBETCTBYET
B3pBIBY BOJOPOAHON 00MObI. CaM B3pbIB MPOM301IEN Ha BbICOTE B 7—10 KHIIOMETPOB,
JIOBOJILHO [1aJIeKO OT HACEJIEHHBIX MYHKTOB, HO CTEKJa B JIOMax BBIOMJIO Jaxke B
JIByXCTaX KUJIOMETpax OT OJ3MHUIEHTPa, a €lle HECKOJIbKO HOYel Tmociie 3TOro
Ha0JII0/1a7I0Ch CBEeUeHHE Heba U cBeTsuecs obaka. Jlec ObLI MOBajieH HA y4acTKe B 2
TBICSYM KBaJIpaTHBIX KHJIOMETPOB. lcciienoBaTenbCKue SKCHEAMIMM OKa3ajuch Ha
MEeCT€ TOJIbKO cmycTs 15 7er, 3HauuMbIX OOJOMKOB METEOpUTa HE HAILIM, HO
OOHapYy>XKUJIM MUKPOCKONUYECKUE IIapUKH, KOTOPbIE YKa3bIBAIOT HAa KOCMHUYECKOE
MIPOUCXOXKJICHHUE BelllecTBa. BrpoueM, CylIeCTBYeT M MHOTO TEOpUW, B TOM YHUCIE
KOHCIIUPOJIOTMYECKHUX, O TOM, YTO TYHI'YCCKOE€ COOBITUE — BOBCE HE pe3yJbTaT
MaJICHUsI METEOPUTA.

B Houb c 24 nHa 25 centsOops 2002 roma B Hpkyrckoit obmactu ymam Tak
Ha3bpIBaeMbli ButumMmckuii 6omun — sipkuit meteop. CoObITHE BBI3BAJIO MOCIEACTBUS,
CXOXHUE C TYHTYCCKUM COOBITHEM, HO B MEHBIIMX Maciitabax. "PeanpHoe Bpems"
BCIIOMUHAET CaMble SipKHUE (B MPSIMOM U MEPEHOCHOM CMBICTIE) MOJA00HBIE COOBITUS B
XX—XXI Bekax.

"bpazunbckasa Tynrycka"

CoObITHe, KOTOpOE U3BecTHO Kak "bpasunbckas TyHrycka", mpousonuio yepes 22
rojia mnocjae onucaHHoro mnpoucuiectsus. B aBrycre 1930 roga, mox ytpo, BO Bpems
€XXEeroJHOro MakCUMyMa METEOpHOTo noToka [lepcens, coyHIle OKpacuIoch B KPaCHbIN
L[BET, MOCHINAJICA METNeN U pa3aics IpoXoT. B3pbIBbI ObLIN CIBIIIHBI HA PACCTOSHUU JI0
250 kunomerpoB. Cyzs 1o TOMY, YTO TOJYKOB ObLIO Cpa3y JiBa, MOKHO CJI€JaTh BHIBOJ
O TOM, YTO M HEOECHBIX TeJ ObLIO [Ba. MOIIHOCTH B3pbIBA, HECMOTPSI Ha CPABHEHUE C
Tynrycckum mereoputom, Obi1a HecpaBHUMO — B 10—15 pa3 — menbie. [lo3xe co
CIYTHHUKa ObLIa HaiiJiIeHa MECTHOCTh IMAMETPOM B TMOJITOPA KUJIOMETpa C MOBAJICHHBIM
aecoM. B 1997 roxy Obut HalifieH 1 KpaTep OT HEOECHOTo Tea.



Bumumckuti 6o1uo.

Eme omgHO coObiTHe, mToOXOkee Ha maaeHue TyHTyCCKOro MeETeopuTa,
MosIBJIEHHE, COOCTBEHHO, TOro camoro Butumckoro 6onuaa 18 net Hasan. I'omoBimHa
coObITHs mpuxoauTcst Ha 24—25 centsa0ps 2002 rona. OKoJI0 IBYX 4YaCOB HOYM METEOP
ynan B Mawmcko-Uyiickom paitone Hpkyrckoit o6nactu. Kak CBHAETEIBCTBYIOT
OUYEBM/ILIBI, BUJIUMBIE pa3Mepbl O0Juaa ObUIM CPaBHUMBI C BUAUMBIMH pa3MepaMu
Jlynbl. HecMOTpst Ha TO, 4TO B3pBIB OT METEOpUTa ObUI MO MEpKaM KOCMHYECKHX Tell
HEOOJIbIIIUM, HAa MecTe HalJo/anach KapTHUHA, CXO0XKas C MOCIEICTBUSIMH TaJCHUS
Tynrycckoro meteopuTta. Jlec OblI MoBajieH B 30HE 0Kk0JIO 6 Ha 10 KMJIOMETPOB, TOKaP
CIIyYMJICS HA TEPPUTOPHUH 2 HA 3 KUIIOMETpA.

Kamuamckuu memeopum.

OnuH U3 NOCHEAHUX KPYIHBIX METECOPUTOB, NAIaBIIMX HA 3emiIto, — Kamuarckuii
mereoput. OH B3opBajics Haja akBatopuei bepunroBa mops B aexadpe 2018 ropa.
B3peiB Obu1 3adukcupoBaH ciiyTHUKaMH NASA B HECKOJIBKUX COTHSX KHJIOMETPOB OT
nooepexnsi KaMuatku, OH Mpou3o1iiesl NpUMEPHO B MOJIJIEHb 0 MECTHOMY BPEMEHH Ha
BbICOTE 26 KHJIOMETPOB OT Mops. CoObITHE TPOU30IIO B OE3JII0HOM MECTE, OITOMY
JIOJITO OCTaBajoCh He3aMEYeHHBbIM. MOIIHOCTh B3pbIBa ObLJIa B CEMb pa3 BHIIIE
MOIITHOCTH aTOMHOM O0MOBI, COpOIIIeHHON Ha XUPOCUMY.

Yenabunckui memeopum.

OnHO3HAYHO caMblil "MeauiHBIN" W caMblii MOIIHBIN 32 nocieaHue 30 JeT B3phIB
MeTreopura npowusoien 15 pespans 2013 roga B okpectHocTsix Yensionncka. brnarogaps
MECTOIIOJIOKEHUIO U MMOBCEMECTHOMY HCIMOJIb30BaHUIO B Poccun BHIEOpErucTpaTopoB
CYIIECTBYET MHOTrO Buco3anucei naaeHuss mereopura. [lo onmenkam NASA, sto —
KpyIHeiiiee u3 HeOECHBIX TeJl, MaJaBIINX Ha 3eMilto mocie TyHTYyCCKOTO METEeOopHTa.
VYnapHas BoJiHa JBaXkabl 00OTHYys’a 3eMIII0, MOIIHOCTh B3pbIBa coctaBuia okosio 0,5
METaTOHHBI B TPOTWJIOBOM 3KBHBajieHTe. KpyITHenmmii HalJEHHbIA OCKOJIOK METEOPUTA
BecuT 570 xmiorpamMmoB. B pesynprare B3phiBa METEOpUTa MOCTPAAAIO OKOJIO 1,6
TBICSYY YEJIOBEK, B OCHOBHOM OT BBIOUTHIX CTEKOJI.

1.3. TlpupoaHblie KATACTPO(BbI, UX IPUYMHBI H OCTEACTBHS.

K cruxmitHpiM  O€ICTBUSM  TPHUPOAHOTO  XapaKTepa MOXKHO  OTHECTU
reOJIOTUYECKHUE (3eMIICTPSICEHHUS), METEOPOJIOTHYECKHEe (CHIIBbHBIA BeTep, OypH, OYeHBb
CWJIBHBIN JOX[lb, CHErOMaj, TOJIoJIel, MOPO3, 3acyxa), T'MAPOJOTHYECKUE OMACHBIE
ABJ€HUs1 (HABOJHEHMS, MABOJKH, MOJATOIUICHUS, 3aTOpPbI), MOXKapbl B HPHUPOIHBIX
IKOCUCTEMAX (JIeCHBIE, TOPPSHBIE, TOPIOUNX UCKOTAEMBIX ).

Bce Takue mpupoaHbie SIBJICHUSI MOTYT BO3HHMKATh, KaK MpPaBWJIO, BHE3AMHO U
HapylaTh HOPMAJbHYIO KWU3HEIESITEIbHOCTh JIIOJICH, a MHOTAA Ja)kKe NPUBOJAT K HX
rudeNy, pa3pynaT U YHUUTOXKAIOT 3HAUYUTEIIbHbIC MAaTEpUAIbHBIC IICHHOCTH.

B Hacrtosmee Bpemsi CyIIECTBYET MHOXECTBO KIACCHU(PUKAIUNH CTUXUIHBIX
oeactBuii. B MUC Poccun npunsuim kinaccudukaiuioo, B OCHOBE KOTOPOW HaXOMSITCS
MIPUYXHBI WIIK YCJIOBUSI BO3HUKHOBEHHS ONACHBIX ITPUPOJHBIX SIBIICHUMU.

B cootBeTcTBHU ¢ Tako# KiIaccu(pUKAUEil OnacHble MPUPOAHbBIE SIBICHHUS MOYKHO
MOAPA3AEIATH Ha:

1. Teodusnueckne omacHbIC SBICHHS, TAKUE KaK 3EMIICTPSICCHHSI, U3BEPKCHUS
BYJIKAHOB.



2. I'eonoruyecku omacHbI€ SIBJICHUSA, 3TO MOTYT OBITH OIMOJ3HH, CEJH, 0OBAJIbI,
JIABUHBI, PO3Us U T.1I..

3. Mereopomoruyeckue #u arpoMETEOpPOJIOTUYECKHE ONACHBIE SIBJICHUSA, K
KOTOPBIM MOKHO OTHECTH OypH, yparaHbl, CMEPYH, CHJIbHBIA JOXKIb, CHEromnaji,
roJIOJEa, MOPO3, CUJIbHAS JKapa, 3acyXa U T.[..

4. Mopckue THAPOMETEOPOIOTHYECKUE SIBICHHS, TO MOTYT OBITh TPOIUYECKHUE
LUMKJIOHBI, IIyHAMH.

5. T'magposorndeckre OINACHBIE SIBJICHUSA, TAKUWE KakK MOJIOBOABE, 3aTOpPbl M
32)KOpBbI, BETPOBBIE HATOHBI, TOATOIJICHUE U T.I..

6. IIpupoiHbIE MOXKAPBI, K KOTOPBIM MOKHO OTHECTH Kak JIECHBIE MOXKAapPhl, TaK U
Top(dsIHbIE, TOA3EMHBIE TTOKAPHI TOPIOUUX UCKOMAEMBIX U T.1I..

Upes3BblyaliHbIE CUTyallUd MPUPOJHOTO XapakTepa MOTYyT BO3HUKAaTh, B
OCHOBHOM, B pe3yibTaTe KaTacTpo(, CTUXWUUHBIX OEICTBUI W JAPYTUX NPUPOJIHBIX
SBJICHUI, KOTOPbIE MOTYT OBITh BBI3BAHbl HE TOJIbKO BHEIIHWMH, HO U BHYTPECHHUMH
NPUYMHAMU BO3ACHCTBUS PA3IMYHbBIX CHJI IPUPOABI HA COCTOSIHHE OMOC(EPBHI.

Kaxnag w3 rpynnm CTUXHUHBIX O€ICTBUII MOXET KIAacCU(UIMPOBATHCA IO
XapakTepy SBJICHUM, ONPEAENSIONMX OCOOEHHOCTH BO3JAEHCTBUA NPUCYLIUX UM
nopaxaromux (pa3pyuarommx) (pakTopoB Ha HaceleHUE, MPUPOAY a TaKKe OOBEKTHI
YKOHOMHUKHU.

OnacHbple TPUPOAHBIE SBJICHMS, KOTOPBIE CBSI3aHbI C METEOPOJIOTMYECKUMU U
arpoMeTeOopOIOTMYECKUMHU OMACHBIMH SIBJICHUSAMH, MOXKHO HOJpa3AeiisiTh Ha OelCTBUA
BbI3bIBacMble BeTpoM (OypH, yparaHbl, IIKBaJbl M CMEpPYM) U CHIBHBIM JOXKIEM,
CHEromnazamu, CUJIbHBIMUA METEIISIMU, CUIIbHBIM T'OJIOJIEOM; 3aMOPO3KaMU U CYyXOBESMH.

I'maponornyeckue OINacHbIE SIBJIEHUS MOTYT BBI3BIBATHCS TAKKE U BBICOKUMU
YPOBHSIMH BOJIbI (HABOJHEHUSIMU ), MJIM HU3KUM YPOBHEM BOJbl Ha CYAOXOJHBIX pEKax,
CEJISIMHU, KOTOPbIE MOTY 0Opa30BBIBATHCS MPHU MPOPHIBE 3AMPY/, 3aBATBHBIX U MOPEHBIX
03€p U YIPOKAIOUIMMU HACEJICHHBIM MyHKTaM U JPYTUM BaXKHBIM OOBEKTaM.

¥Yrpo3a HaBOJAHEHUS, KOTOPOE SABJISIETCS OJHUM M3 CaMbIX OMACHBIX MPUPOIHBIX
ABJIICHU Ha Tepputopun Poccuu, MoxeT cymiectBoBarh B Oosiee yeM 40 KpymHBIX
ropoJiax U HECKOJIbKUX ThICAYaX APYTUX HEOOJBIINX HACEIECHHBIX TyHKTOB.

Bo3smosxubie HaBogHeHusi Ha pekax JlanmbHero Bocroka m CuOupu, Takux Kak
Amyp, 3es, bypes, Yccypu u JleHa Bcerga NMpUHHUMAIOT XapakKTep HALMOHAIBHOIO
OencTBusl.

[IpuponHbie mOXapbl, B TMEPBYIO OUYEpEAb JECHbIEe U TOpPQsSHbIE, TaKXKe
NPECTaBISIIOT COOOM OJTHU M3 CaMbIX PaclpOCTPAaHEHHBIX OEACTBHM JUIsl HACEJICHHUS,
SKOHOMUKHU U NPUPOJHOU cpenbl Poccum.

ExeromHo  HEraTMBHOMY  BO3ACHCTBHIO  NPUPOJAHBIX  IOXApOB  MOTYT
nojBepraTbcsa MHOrMe paionsl Cubupu, lansaero Boctoka u Llentpanshoit Poccun.

OnacHble TPUPOIHBIE TPOLIECCHl SBIIOTCA YacTbIMM SIBJICHHsIMU B Poccun,
HanOOJIbIIIEE YUCIIO KOTOPBIX 00YCIIaBIMBACTCS:

— HaBoaHeHUusIMHU — 34%;

— yparaHamu, OypsiMu, Taiipynamu, cmepyamu — 19%;

— CHUJIbHBIMU WJIM 0CO00 JUTUTEIbHBIMU AOXKASIME — 14%);

— 3emiieTpsceHusiMu — 8%;

— CHJIbHBIMHU CHEromnajiaMu u MerensimMu — 8%;

— OIO3HSAMH U 0OBaamu — 5%.



Ha tepputopun Poccum nabmiomaercs okono 30 BHIOB OMACHBIX MPUPOIHBIX
spneHuil. Hambonee TspkenpiMM MOTYT OBITh TOCHEACTBHS OT 3€MIIETPSCEHU,
HABOJHEHHS, 3ACyXH, JICCHBIX M0KaPOB U CHIJIBHBIX MOPO30B.

OxkoJ10o 40 pOLIEHTOB TEPPUTOPUH CTPAHbI, TJ€ MPOKUBAET OoJee 20 MUIITTUOHOB
YEJIOBEK, SBIISIETCS CEMCMUYECKHU OMACHOM C BBICOKOW BEPOSTHOCTBIO 3€MIIETPSCEHUH C
WHTEHCUBHOCTBIO O0Jjiee 6 6aIIIOB.

B necatubamibHOM CEMCMUYECKH OIACHOM 30HE HaxomsaTcs Yupkernckas,
MuatnuHckas, YuproTckas TUAPOIIEKTPOCTAHLIUU, B JIEBITHOAIIIBHOM 30HE, 3TO
bunubunckas ADC, Casnolllymmunckas, benopeuenckas, Upkyrckas, Konbimckas u
Yerp-Cpeanekanckas ['9C, B BocekMubamibHoM 30He 3erickas ['DC.

JlecITKM TUAPOIIIEKTPOCTAHIIMKA U TEIIOBBIX 3JEKTPOCTAHLIMN PACIIOIOKEHBI B
CEMUOAITLHOM 30HE.

[lnomanb ceMCMOOITACHBIX PAOHOB, B KOTOPBIX BO3MOKHBI 3€MJIETPACEHUS OT 8
70 9 6aJI0B, COCTABISIOT OKOJIO 9 IPOLIEHTOB OT BCEM TEPPUTOPUHU.

Haunbonpiias moBTOpAEMOCTh OMACHBIX 3eMJICTPSCEHHH, oT 7 0ayioB u Oosee,
KOTOpPhI€ MOTYT BBI3bIBaTh pa3pyllICHUs, B OOJbIIEH CTENEHU HAOMIOJAIOTCS Ha
Kamuarke, CeBepnom Kagkase.

B mnpenenax ceiicMuuecku omnacHbeIXx pailoHoB Poccum pacmonaraercs 330
KPYITHBIX HACEJICHHBIX IYHKTOB, W3 KOTOpHIX 103 ropopa, W KpymnHEHIIME HU3 HUX
aBisitoTes: BnanukaBkas, Upkytcek, Ynan-Y a3, [lerponaBioBck-Kamuarckuid.

3HAUUTENBHYIO OMACHOCTh MPEJICTABIAIOT TaKXkKe U CIa00CEHCMUYHBIE pallOHBI.
[Ipexne Bcero, 3TO €BPOMEICKAas 4YacTh Halled cTpaHbl, B TOM uunciie Koibckuii
nonyoctpoB, Kapemusa, IOxnwiii Vpan, IloBomkse, IlpuazoBre, rae ObUIH
3aCBUJICTENILCTBOBAHBI 3€MJICTPSICEHUS MHTEHCHUBHOCTBIO OT 5 10 6 OanioB, a Ha
Oxnom VYpane or 7 no 8 OamnoB. IloBTopsieMOCTh TakKuX 3€MIIETPSICEHUMN
CPaBHUTEJIBHO HEBEIMKA U COCTABIISIET IPUMEPHO OJIMH pa3 B 1-5 Teicsay ner [2].

1.4. TaobajabHbIe KAaTACTPO(PBI B HCTOPUHN 3eMJIH

OnHoil M3 caMbBIX HW3BECTHBIX TEXHOTEHHBIX KaTacTpod HaIIero BpEeMEHU
SBIJISICTCSI aBapusi Ha 4eTBEepTOM dHeproosioke YepHoOwumbckorr ADC, mpu KOTOpo B
aTMocdepy ObLIIN BBIOPOIIIEHBI OTPOMHBIE O0BEMBI PAJMOAKTUBHBIX BEIIECTB, KOTOPHIE
HaBCET/[a U3MECHWIN KU3HU MIJIJTHOHOB JKUTENeH. PaOOTHUKYM 3IEKTPOCTAHIINM a TAKKe
MOKapHUKU TMPHU aBapuu MOJYYUIIM CMEpPTEIbHbIE J03bl pajJHualu, a BCEro, IO
opUIMANTBHBIM JAHHBIM, Tpareaus yHeciaa >Xu3Hu okoyio 600 Teic. xuteneid. B
Hactosiiee BpeMs Tepputopusi Bokpyr HADC B Kuesckoit u XXutomupckoit obmactsix,
B KOTOpYt0 BXOJAT [Ipunsite 1 YepHOOBLIb, CYNTACTCS 30HOM OTUYKACHUS.

OcHOBHasi TMJOWIAh TPOMBIIUIEHHOW YacTH 30HBI OTUYXKACHHUS COCTaBIIsLIa
okono 54 000 rexrtap. I'maBHOW OCOOEHHOCTBIO 3THX 3€MeJIb €CTh 3HAYUTEIIbHbBIC
YPOBHH PaJIMOAKTUBHOTO 3arpsi3HEHUs] TPYHTOB MPOMBILUIEHHOW muiomaaku. Cpennue
3HAYEHUS YPOBHSA MOBEPXHOCTHOTO 3arpsi3HEHUS M30TONAMHU IUIYyTOHHS COCTAaBJISUIM
oxoiso 300 000 Bx/m%, U3 HEX Ha tepputopuu 20000 rextap ypoBHHU 3arpsi3HEHUS IO
myToHuI0 mpesbimana 4 000 000 Bx/m®. Ha 3THX TeppUTOPHSX MOJTHAS A€3aKTHBAIHS
HEBO3MOKHA.

Teppurtopus, KOTOpas OKpy>KaeT NpombIlUIeHHYI0 iomaaky YADC toxe umeer
3HAYUTEIBHO BBICOKHE YPOBHH PAJUOHYKIIUIHOTO 3arpsi3HeHus [2].



30Ha OoT4YXAeHUs ObliIa onpeaeneHa Bckope nocie YepHoObUILCKOM KaTacTpOQbl
B 1986 rtomy. Ha Ttepputopum 30HBI OTYYKIOEHUS OBbUIO 0003HAYEHO TpPH
KOHTPOJIMPYEMBIX TEPPUTOPHU:

— ocobas 30Ha (HemocpeacTBeHHO npominiomanaka YADC);

— 10-xmyioMeTpoBasi 30Ha;

— 30-xuiomMeTrpoBas 30Ha.

JInsg TMOJHOTO OYMIIEHHsS IPUPOIHBIX pecypcoB 10-KMIIOMETPOBOM 30HBI
HE00X0MMO MUHUMYM 24 ThICSYH JIeT. A BOT B 30-KMJIOMETPOBOM 30HE B HACTOSIICE
BpeMs YK€ CpaBHUTENBHO Oe3omacHo. /leno B TOM, 4TO B BBIOpOCax M3 aBapUTHOTO
peakTopa coJepKanoch 23 paJuOHYKIMAA, OOoJiblllas YacTh M3 KOTOPBIX pacrajiach B
TEUEHHE HECKOJBbKUX MECSIIEB IOCJIE aBapUU U OMACHOCTH HE MPEICTaBISIET. A BOT
TUTYTOHUH €llIe JIOJITUe TObl OyIET KUTh U BPEIUTh.

B 90-x rr. XX B. 4MCJIO TEXHOT€HHBIX aBapHil MPOJOJIKAIO HapacTaTb. Kak BO
BCEM MHpe, B Poccum pa3BUTHE NPOMBIIUIEHHOCTH XapaKTEPU3YETCS POCTOM JIOJIH
UCIIOJIB3YEMBIX I10Kapo-, B3pBIBO-, XWMHUYECKM ONACHBIX TEXHOJIOTHH, KOTOpBIE
SBJIIFOTCS. IOTEHIIMAJIbHBIMU UCTOYHUKAMM KPYITHBIX ITPOU3BOACTBEHHBIX aBapuil. Tax,
B 1991 r. B Poccumiickoit @enepanuu nponsonuio 364 aBapun TEXHOTEHHOTO XapaKTepa,
B KoTopbix morubmu 1023 u nocrpaganu 2693 yenoseka. B 1993 r. B pesynbrare
aBapuil TexHoreHHoro xapakrepa norudau 1050 u noctpananu 3232 yenoseka. B 1993
I'. KOJIMYECTBO MOKAPOB U B3PBIBOB IO CpaBHEHMIO ¢ 1992 . yBennumiiock B 1,5 pasa, a
YUCJIO MOTMOIIMX W MOCTPAJABIIMX B PE3YJbTATE MOKAPOB U B3PHIBOB - MOYTH B 2,5
paza. B 1997 r. xonudectBOo aBapuii M KaTacTpo() TEXHOT€HHOIO XapakTepa 0
cpaBHeHUIO ¢ 1996 r. Bo3pocio Ha 8,7%. B Hux moru6d 1651 venosek.

Ha yrompnbix maxtax B 1996-1997 rr. mpouzonuio 10 kpymHbIX aBapuii, B
KOTOPBIX TToru6iio 190 yenosek [27].

11 Mapta 1996 r. - noxap Ha Jlyranckoi maxrte «Cyxoaonbckas- Boctounas»
[10 «Kpacunomonyromnb». [Tornbmau 8 ropHAKoB.
12 ceHTsiIOpst 1996 1. - Bosropanme yras Ha wmaxte B Illapsimoso

KpacHosipckoro kpasi. 3 yeiaoBeKka moru0Iu OT OTPABIICHUS YTapHBIM T'a30M.

B cepenune centsaops 1996 r. - B3pwiB Ha maxte «Kaasikuan» Maramganckoi
o0nacTu. 6 4eloBeK MOruoIIH.

17 wHosiOps 1996r. - B3peiB Ha maxte «baTypuHckas» oObeAMHEHUS
«HenssOMHCKYTOIbY. 9 YeaoBeK MoruoIm.

17 despans 1997 r. - B3peIB MeTaHa Ha maxte «Kymispckas» YensOunckoi
obnactu. [loru6mnu 4 yenoseka.

1994: 3 suBaps. (Ty-154 pazouncs B Cubupu. 124 genoseka moru6:o); 23 mapra.
(Aspobyc A-310, apeHmoBaHHBIM «AdpoduioTomM», pa3doWICS OKOJO Tropoja
HoBoxky3nenk. 70 denoBek moru6io); 26 centsiops (camoner Ax-40 pazduiics oKoyo
noc. BanaBapa B Cubupu. 26 4enoBek, HAXOAUBIIHUXCS HA OOPTY, MOTHOIN); 29 OKTAOPS
(21 genoBek morud, koraa camosneT AH-12 pa3ouiics Bozie Ycrb-Unumcka).

bonpmme paspymieHus u  rubenb JIOACH HAOMIOMAIOTCS HE TOJBKO TPHU
TEXHOT€HHBIX aBapusiX, HO U BO BpeMsl MpupoaHbix Katactpod. Tak, B 1989 roay mocne
HEOObIYatHO CUJILHOM BCTIBIIIKK COJIHEYHOM aKTMBHOCTH B MapTe B T€UEHUE MOJIyTOpa
MecsalleB B EBpasuu 3aperucTpupoBaHO MO MeEHbIIEH Mepe 12 3HaYUTENBHBIX
3emiieTpsiceHu cusioi oT 4 1o 9 GamioB (o 12-O6ayibHOM IMIKaje), B TOM YUCIE U B
30HaX, CYUTABIIUXCS CEMCMUYECKHM CTOMKUMHU. 3aTeM TMOCIEI0BaIN H3BEPKEHUS
ByJIKaHa Ha ocTpoBe UTypyn, cuibHENIIINE CXO0/Ibl JIaBUH, OMOJI3HHU U CEJU B AJpKapuu,


https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%90%D0%AD%D0%A1

HAaBOJAHEHUE B 3amajgHoil YKpaumHe, pe3koe noxonoganue B CpegHeil Asum co
CHEeromaJaMd W MaccOBOM THOEIbI0 CKOTa, HEOBIBAJIO CHJBHBIM Trpanoboil B
Craspomnoiie 1 Bocrounoii ['py3un.

1.5. OuneHka pucka

Puck kak BepOSITHOCTh HEXKENIATEeNbHBIX COOBITHM SBISETCS HEOTHEMIIEMbIM
KOMITIOHEHTOM J>KM3HHU JII00Or0o uenoBeka. YenoBeK B TEUECHHME >KU3HHU TOJBEpraeTcs
pa3IMYHBIM PHUCKAM: PHUCKY TOTEpU 3JI0POBbS B CBS3M C MNPOPECCHOHAIBHON
NeSATEIbHOCTBIO; PAJAUAIIMIOHHOMY PHCKY; PHUCKY HJisi 3J0pPOBBS, OOYCIOBICHHOMY
BO3JICHCTBHEM Pa3HOOOpa3HbIX (haKTOPOB OKPYIKAIOIICH CPENbl; PUCKY, CBI3aHHOMY C
YCIOBUSIMM M KA4eCTBOM KH3HU M T.1. METOH0JIOrUsl OIIEHKH pHUCKA MIMPOKO
UCIIOJB3YyeTCsl MexayHapoanbiMu opranmzauusivMu (BO3, EC) nmnga ycraHoBieHus
nokKaszaresieil KauecTBa aTMOC(EPHOro BO3/yXa, MUTHEBOUW BOJIbI, MUILEBBIX MPOTYKTOB,
JUJISL OTICHKH yiepOa 3/I0POBBIO.

Metonosnoruss OLIGHKM pHUCKA CETOAHS CTajla OJHUM M3 BaKHEUIIMX
WHCTPYMEHTOB COIMATIbHO-TUTUEHUYECKOI0 MOHUTOPHUHTA. Pe3ynbTaThl OLICHKA pHCKa
OTKPBIBAIOT HOBBIE BO3MOKHOCTH JIJIsI IPOTHO3UPOBAHUS HEOIArONPUSITHBIX U3MEHEHHM
B COCTOSIHUM 3JI0POBbSl HACEIICHUS U SBJISIOTCS MPEINOCHUIKON K pa3padoTke u
PEKOMEHJAMA MEp [0 YHOPABICHUIO PHUCKAMH, T.€. IO YIMPABICHUIO CUCTEMaMH
3aKOHOAATENbHBIX, TEXHUYECKMX W HOPMATUBHBIX pEIICHHWI, HANpaBICHHBIX Ha
JUKBUJALNIO WIHM CYIIECTBEHHOE YMEHBIIICHUE PUCKA JUIS 3[I0POBbSI HACEIICHHUS.

Onenka pucka Juisi 3J0pPOBbS 4YEOBEKAa — OJTO KOJIMYECTBEHHas © (WJIH)
KaueCTBEHHAsI XapaKTePUCTHKA BPEAHBIX 3(P(HEKTOB, pa3BUBAIOLINXCSA WM CIIOCOOHBIX
Pa3BUTHCSI B pE3yJIbTaTe CYHIECTBYIOIIErO WM BO3MOXKHOI'O BO3JeHCTBUS (haKTOPOB
OKpY)Karolel cpelbl Ha KOHKPETHYIO TpyIIy Jojaed mpu crenuduueckux,
OMPEICNIIEMbIX PErMOHATBHBIMU OCOOCHHOCTSIMU YCJIOBUSIX IKCIIO3UIIUU.

Ha cerogusamuuii aeHb TMOHATHIO «PHUCK» Ja€Tcsl JOCTAaTOYHO OOJIBIIOE
KOJIMYEeCTBO omnpeneneHui. Tak, B @DeneparbHoM 3akoHe «O TEXHUYECKOM
perynupoBanun» No 184 — d3 roBopUTHCS: PUCK — BEPOATHOCTHh NMPUYMHEHUS Bpeaa
KU3HU WIH 370POBBIO TPaXKJaH, UMYIIECTBY (PU3MUECKUX WA FOPUAMYECKHUX JIHII,
roCcyJJapCTBEHHOMY WJIM MYHUIMIAILHOMY HMMYLIECTBY, OKPY’KaroUIeH cpele, KU3HU
WJIU 3JI0POBBIO )KUBOTHBIX U PACTEHHM C YUETOM TSKECTH 3TOTO Bpea.

CornacHo pexoMeHgauussM BO3 «puck» onpenenstoT Kak 0KHIaEMYI0 4acTOTy
HEeXenaTebHbIX 2((GEKTOB, BOSHUKAIOMIMX OT 33JJaHHOTO BO3ICUCTBUS 7 3arpsi3HUATEIS.
OnacHOCTh O3HAYaeT HEOTHEMJIEMOE CBOMCTBO BEIIECTBA WIIM PEATBHOW CHUTYaIluH,
CBSI3aHHOE€ C BO3MOXKHOCTBIO HAHECEHHUs BpeJa 370POBBI0 UeloBeKa U (WJIN)
OKPYKAIOIIEU CPELLH.

OOG1iee MoOHATHE pUCKa BKIIOYACT B Ce0s JBA YETKO Pa3IMYUMBIX KOMIIOHEHTA!
gacToTy (F) okumaemoro HexenaTeIbHOTO COOBITHS WK aBapuio (4acTOTa BbIpakaeTcs
YUCJIOM COOBITHI B enuHuily BpemeHH, Hampumep: 20000 10poXHOTPaHCIOPTHBIX
npouciiectBuii B rog) u nocneAactBus (C), KOTOpble SBISIOTCS MEPOU CEephe3HOCTH
aBapuu (MOCIEACTBUS MOTYT OBITh BEIPAKEHBI PA3IMUYHBIMU CIIOCOOAMU, B 3aBUCUMOCTH

OT BYAa aHain3a). OCHOBHBIMM 3TAallaMH OLIEHKM PUCKa JUISl 310pPOBbs SIBJIIIOTCS (pHC
1):



Ouenka pucka Yopagjienue puckom
- HUnentndukanus onacHoct | .| - CpaBHeHHE PHCKOB
- XapakTepucTHKA ONaCHOCTH | "| - Ouenka geitcrenii
- OueHka 3KCNo3U LMK - Peanusauus peineHuii
- XapakTepHCTHKA pUCKa - MOHHMTOPHHT U OLIEHKA
3¢ heKTHBHOCTH

Hudbopmuposanue o pucke
- BzaumooOmen nuapopmartueii 1
MHEHHEM

Pucynox 1.1. Cxema ananu3za pucka JJis 310pOBbs

- uJIeHTU(UKaAIM ONacHOCTH (OmIpelesieHue BEIECTB, YPOBHEH, cpel U IMmyTei
MOCTYIJICHUS, KOTOPbIE MOTYT BBI3BAaTh HEOIArONpPUSITHBIC MOCIEICTBUS JJISl 3/I0POBbSI
YeJIOBEKa, MPaBI0N0A00Us U JOKa3aHHOCTH CBSI3H MEXY (PaKTOPOM U 3a00JI€BaHUEM );

- OLICHKA JKCITO3UIMU (XapaKTEpUCTHKA MCTOYHUKOB 3arps3HEHUs, MapIIPyTOB
JIBYDKCHUS 3aTPSI3HEHUS] OT UCTOYHHUKA K YEJIOBEKY, YT U TOYKHU BO3JICUCTBUS, YPOBHU
AKCMO3UIIUU U JIP.);

- OLICHKa 3aBUCHUMOCTH «J103a-OTBET» (BBISBJICHUE KOJIMYECTBEHHBIX CBS3EH
MEK]Ty COCTOSITHUEM 3I0POBbSI U1 YPOBHSIMU IKCIIO3UIUN);

- XapaKTepUCTHKa PUCKa (aHaU3 BCEX MOJYYCHHBIX JAHHBIX, paCUeT PUCKOB JJIs
MONYJISIIUM U €€ OTHAEJbHBIX NOATPYMI, CPABHUTEIbHAs OLEHKA W pPaHXUPOBaHUE
pPa3NUYHBIX PHUCKOB MO CTENEHU HX CTATUCTUYECKOW, MEIMKO-OMOJOTHYECKON U
COIIHAJIbHOW 3HAYMMOCTH) [5].

[Ipupoauslii puck 0OYCJIOBJIICEH 3aKOHAMH TPHUPOJIBI M HETATUBHBIM BIUSHUEM
aHTPOIIOTEHHBIX (PaKTOPOB HA MPUPOTHYIO CPEILY.

Ha 3emsie mpupona HaxomauTcss B TOCTOSHHOM, TECHOM W MHOTOOOpa3HOM
B3aMMOJICHCTBUU CO CBOMM COOCTBEHHBIM TMOPOXKICHUEM - YEJIOBEKOM U MOCTPOCHHOM
uM 1uuBwiIm3auueit. Ilpupoma co3zmaer ycioBus Ui NOPOJOJDKEHHS poja U
CYILIECTBOBAHMS BCETO KMBOI0 Ha IJIaHETe, 00ECIeUnBaeT B ONpPEISICHHbBIX Mpeaeiax
YCTOMYMBOCTh D3THX YCJIOBHUM, CIY)KUT HMCTOKOM BCE€X PECYpCOB JUISl Pa3BUTHUSA
yejoBedyecTBa. BMmecTe ¢ TeM NPUPOJHBIE MPOLECCHl M SIBJICHUS BpeMsl OT BPEMEHU
JIOCTUTAIOT CBOUX JIKCTPEMAJIbHBIX COCTOSIHUM, MOPOXKAAIOT HETATUBHBIC JJISI YKU3HU
COOBITHS ¥ IPUBOJIAT K IPUPOTHBIM OCICTBUSM.

[Tox HEOMATONPUATHBIM IPUPOIHBIM SIBJICHUEM TOHUMAETCSI CTUXHUIHOE COOBITHE
MPUPOTHOTO TPOUCXOKICHUS, KOTOpPOE TI0O CBOEM WMHTCHCHUBHOCTH, MacIITaldy
paclpoCTpaHEHUs U MPOJOJLKUTEIIBHOCTH MOXET BbI3BaTh HETATUBHBIE IMOCIEIACTBUS
JUTS  KA3HEACATEIIBHOCTH JIFOJIEM W SKOHOMHUKH. I 3TUX SBJICHUW XapaKTEPHBI
CPaBHUTEJIHBHO HEOOIBIIINE OTKIOHEHHUSI COCTOSHUS MPUPOTHON CPEbl OT HOPMAIBHOTO
JMana3oHa TMPUPOAHBIX YCIOBUM ONTUMAJbHBIX JUISl JKA3HU YEIOBEKa M  €ro
XO3MCTBEHHOM JEATEIbHOCTU. Takue SBJIEHUS 4Yalle BCEr0 HE HMHUIUUPYIOT
YPE3BBIYANHBIX CUTYALIUH.



Ananuz OCHOBHBIX (PAKMOpPO8 pucka B03HUKHOBEHUA YPE38blUAIIHBIX
cumyauuil, 61UAHUA HA HUX Gakmopoe pucka YC eoennoz0, 6U01020-CcOUUATLHO20
Xapakmepa u UHBIX YZ2P03 HA MEPPUMOPUN PATIOHA.

XapakTepHOi 0COOEHHOCTHIO MH(PACTPYKTYPHl SKOHOMHKH palioHa SIBISETCS
cOoCpeoTOYeHUE OOJIBIIMHCTBA TOTEHIIMAILHO OMACHBIX OOBEKTOB B UEPTE HACEIICHHBIX
MYHKTOB. B HUX € MpPOKUBAET 3HAYNTEIIbHAS YaCTh HACEICHUS, HAXOIATCSI OCHOBHBIC
MaTepualbHble W KYJIbTYpHBIE IEHTPbl pailoHa. DTH OOCTOSTENbCTBA OINPEACISIOT
BBICOKYIO BEPOSITHOCTh BO3HHKHOBEHHS B YKa3aHHBIX TOpOJAax YpE3BbIYANHBIX
CUTyalluid TEXHOTEHHOIO XapaKTepa, a TaKKE TKECTb BO3MOXHBIX COLHAJIBHO-
SKOHOMHMYECKHUX TOCJIEICTBUM.

OcHOBHBIMH (paKTOpaMH pPHUCKA BO3HUKHOBEHUSI YpPE3BBIYAMHBIX CHTYyaIlUd
ABJIAFOTCS ONACHOCTH (KaK HMMEBIIME MECTO, TaK M IPOTHO3UPYEMBIE C BBICOKOMN
CTENIEHBIO BEPOATHOCTH) HA TEPPUTOPUU paiiOHA, CYIIECTBEHHO CKAa3bIBAIOIIMECS Ha
0€30MacHOCTH HACETIEHUS:

- TEPPOPUCTHUUECKUE;

- KPUMUHAJIbHBIE;

- KOMMYHaJIbHO-OBITOBOT'O U JKUJIMITHOTO XapaKkTepa;

- TEXHOT€HHBIE;

- BOCHHBIE;

- IPUPOHBIE;

- SIIUJEMHUOJIOTMYECKOT0 XapaKTepa;

- 3KOJIOTUYECKUE;

- COLIMAJIBHOTO XapaKTepa;

Ilon TpUPOAHBIM  PHUCKOM TOHUMAETCA  BEPOSITHOCTh  HEXKeJaTeIbHBIX
MOCJIEICTBUM, BO3HUKAIOLIUX BCJEJACTBUE BO3JEHCTBUS MPUPOJHOrO Ipollecca
(sBNEHMS) HA YENIOBEKAa M CO3JaHHbIe MM O00BEKThl. CaMM TOCIEACTBUS MOTYT
BBIPAXKATHCS B UHCIIE JKEPTB, B YUCJIE MOCTPAJABIINX, B SKOHOMHUUYECKOM yIlepOe, A0Je
pa3pyIIEHHBIX WK TOBPEKACHHBIX COOPYKEHUN U TIKECTH YPE3BbIYANHBIX CUTYaIIUM.
[Tocnennuii mokas3aTesb NPUPOTHOTO PUCKA UMEET MHTErPATIbHBIN XapakTep.

Tepputopust Poccun mo Habopy M «cCuiie» MPOSIBICHUS NPUPOTHBIX MPOLIECCOB
OTHOCUTCSI K CTpaHaM C BBICOKOM CTENEHBIO MPUPOJHOM OMNACHOCTU. JIniib
Majasi YMCJICHHOCTh HAceJIeHUs U ciaboe pa3BuTHE MHOPACTPYKTYPHI B palloHaX, Tre
Haubojiee 4YacTo OTMEYaloTCid pPa3pylIMTEIbHbIE TPOIECChl, HE MPUBOAAT K
BO3HMKHOBEHUIO CTUXUUHBIX O€ICTBHI, MOMOOHBIX TEM, KOTOpHIE BO3HUKAIOT B
ctpanax FOro-Bocrounoit A3un, Llentpanbaoit Amepuku u CIIIA.

Exeromqno  Ha tepputopun  Poccum oOpasyercss  200-250  mpupoHBIX
Ype3BbIYAHBIX cuTyaluui. Yucno xxepTB kojedsercs oT 30 10 50 yenoBek B cpeAHEM 3a
roJl; JHWIIb B OTJEIbHBIE TOABl 3TH 3HAYEHUS HMEIOT CYUIECTBEHHO OOJbIINE
nokazarenu. CpelHuif MHOTOJIETHUH yiiepO olleHuBaeTcs B mpenaenax ot 15 go 20 mupna
pyOnel, HO B OTAENIbHBIE TOAbI YIIEpObl MOTYT MPEBBINIATH CPEAHUE MHOTOJIETHHE
3HaueHud. B 2001 r. skoHoMuyeckuil ymepd TOJIbKO OT HaBoAHEHHs Ha CeBepHOM
KaBkase orieneH B 15 mipz pyoseil.

BenmnunHa WHAMBHOyalbHOrO pucka B Poccuu, BBI3BAHHOTO OMNACHBIMU
OPUPOAHBIMH  IPOIIECCAMH, CYLUIECTBEHHO HW)XXE CpPEJHEMHUPOBBIX  3HAYEHUM.
CpenHemMupoBbIle 3HAYCHHSI TPUPOJHOTO pUCKAa cocTaBisioT 3,3x10-5 wen./rox, d9ro
3HAYMTEIHLHO BHIE ypOoBHA mpuemsiemoro pucka (10-6 wen./rom), 3aKOHOAATEIHHO
OPUHATOTO B pPsii€  BBICOKOpPA3BUTBHIX  cTpaH. Ha  teppuropum  Poccum


https://geographyofrussia.com/chislennost-naseleniya-mira-estestvennyj-prirost-i-tipy-vosproizvodstva-nase
https://geographyofrussia.com/infrastruktura/
https://geographyofrussia.com/yugo-vostochnaya-aziya-2/
https://geographyofrussia.com/centralnaya-amerika/
https://geographyofrussia.com/ssha/
https://geographyofrussia.com/istoriya-issledovaniya-i-osvoeniya-territorii-rossii/

CPETHEMHOTOJIETHSSI BEJIMYMHA WHIUBUAYATbHOTO MPHUPOJHOTO PHUCKA OLICHUBAETCS
BennunHoOM mopsnka 1,5x10-6 uven./rox. B otmenpHbIX pernonax Poccum Bennynna
WHAUBUAYAIBHOTO MPHUPOJAHOTO pPHUCKAa 3HAYUTEIBHO TPEBBIMAET 3TOT YPOBEHbD.
HawnGomnbiee 3HaueHre WHIUBUIYyAIBHOTO prcka xapakTepHo st CeBepHoro Kaskasa,
Antas u tepputopun octpoBa CaxaiuH, e oHO Kojieonercs B mpenenax 10-4 —10-5
Yes./To/I.
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KounTposbHbIe BOPOCHI

1. YTo OTHOCHUTCS K CTUXUHHBIM O€ICTBUSM NMPUPOAHOTO XapakTepa?

2. HazoBure oaHYy U3 caMbIX HM3BECTHBIX TEXHOTE€HHBIX KaTacTpod Hallero
BPEMEHH.

3. [IpuBenuTe KIacCUPUKALUIO OMACHBIX IPUPOIHBIX SBICHUI.

4. YTO MOXHO OTHECTHM K METEOPOJOTHYECKHMM U arpoMeTeOpOJIOrHuYeCKUM
OTTACHBIM SIBJICHUSIM?

5. PacckaxuTe 0 mociencTBusIX HauboJiee KPymHBIX KaTacTpod COBPEMEHHOCTH.

6. HazoBure oOCHOBHBIE (aKTOphl PHUCKA BO3HUKHOBEHHS UPE3BbIUAWHBIX
CUTYyaluu.

7. YTto mpencTaBisioT cO00M OMacHbIe MPUPOTHBIC TPOIECCHI?

8. UTo mpeACTaBIsIOT U3 ce0sl METEOPUTHI?

9. Yto Takoe reoXpoHOJIOTHS?

10. OOBsicHUTE NPUHLIMIT IOCTPOCHUS TEOXPOHOIOTUIESCKOH IIKAJIBI.

3aaHud I CAaMOCTOATEIbHOI PadoThI

1. TIpopabotath KOHCIIEKT JeKkuu Nel.

2. CocTaBUTH KpAaTKUIl KOHCTIEKT JICKIIUU.

3. PykomucHbIil BapuaHT KOHCTeKkTa Jekiuu Nel OTCKaHMpPOBAaTh U BBHICTIAThH Ha
npoBepky (tugs3@mail.ru).


https://geographyofrussia.com/severnyj-kavkaz/
https://geographyofrussia.com/saxalin-2/
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B0%D1%8F_%D1%81%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D1%8D%D0%BD%D1%86%D0%B8%D0%BA%D0%BB%D0%BE%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F#%D0%A2%D1%80%D0%B5%D1%82%D1%8C%D0%B5_%D0%B8%D0%B7%D0%B4%D0%B0%D0%BD%D0%B8%D0%B5
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Jlexnus 2
3emJiieTpsiceHu .
Iliian
2.1. IHTeHCUBHOCTH ¥ MarHUTYy/a.
2.2.®du3rKa 3eMJIETPSICEHUS], COMMYTCTBYIOLIUE SIBJICHUS.
2.3.IlocnencTBust KpymHEHIITNX 3eMIICTPSCCHUI.
2.4.1Tporno3upoBaHue 3eMJICTPSICEHUM.

2.1. AHTEeHCHUBHOCTh U MATHUTY/A.

NHTEHCUBHOCTh  3EMJIETPSICEHUS] - BEJIMYMHA, XapaKTEPU3YIOIIas CTENEHb
KoJjieOanuii 3eMHOM MOBEPXHOCTH TPU 3eMJIETPSICCHUH. VIHTEHCHBHOCTH BBIpAKACTCS
OajylaMM CEHCMHUYECKON MIKalbl B 3aBUCHUMOCTH OT CTENEHU pa3pyII€HUsS THUIOBBIX
3MaHUN W COOPY)KECHMM, OINYyIIEHUH OYEBHJLIEB, HW3MEHEHHH penbeda 3eMHOU
MOBEPXHOCTH.

NHTEHCUBHOCTh TMPOSBICHUS 3€MIICTPSICEHUNM Ha TOBEPXHOCTH 3aBUCUT OT
TyOMHBI UCTOYHUKA U MAarHUTYJIbI 3eMJIeTpsACeHUsl. ITHTEHCUBHOCTh TeM OOJIbIIE, YeM
OJIM>KE K MOBEPXHOCTU PACIIONOKEH UCTOYHMK. TakK, €CIM UCTOUHUK 3EMJIETPSICEHUS C
MarHuTys10i 6, Haxonutcs Ha riayouHe 10 KM, TO Ha MOBEPXHOCTH HHTEHCHUBHOCTD
COCTaBUT 8-9 0asyuIoB, YTO MOXKET MPUBECTH K 3HAYUTEIBHBIM paspyiieHusM. [Ipu Toit
K€ MarHutyne, Ho Ha Tiayoune 300 KM HMHTEHCHUBHOCTH COCTaBUT 2-3 Oamia, a
3eMIIeTpsICeHUE OYyJIeT OIIYIIaThCSl TOJIHKO HEMHOTUMHU JIFOJBMU.

B Mupe wucnonb3yercss HECKOJbKO IIKal ISl ONPENETICHUS WHTEHCUBHOCTH
semuerpsicenust (EBpomeiickas makpoceicMu4Has IiKaia, mkana Mepkaiim, IiKaia
SMOHCKOrO ~ METEOpOJIOTMYECKOTO  areHTCTBa), HO  OJAHOM W3  Haubosee
pacmnpocTpaHeHHbIX B Ykpaude 12-0ammpHas 1mkaia MSK-64 (MenBenena-
[[Inonxotiepa-Kapuuka).

B Poccuun

Bann. Cuna
I. He owyywaercsa

Il. O4eHb cnabule
TON4YKn

1. Cna6oe

IV. UnTeHcusHoe

V. OoBonkHo
cunsHoe

VI. CunsHoe

VII. O4eHb cunbHoe

Vi

Kpatkas
He oltyliaeTca. OTMEUaETCA TONLKO CeRcMUYECKMM NPpUBOpamMi.
OTmenaeTes CercMUMEcKIMI NPUBOPamMM. OLULYLLABTCS TONLKO

nOALMY, 8 NOnHOro Nokos B
BEPXHUX STAXAX JAAHMA, 1 OHEHE “yTKUMUA AOMALINUMU KABOTHBIMU

OlLyLaeTCA TONLKO BHYTPU HEKOTOPBIX JAAHU, KaK COTPRCEHNE OT
rpysoBuKa.

no nérkomy " npeameros,
noCyAb 1 OKOHHBIX CTEKOR, CKPUNY ABEpeit U cTeH. BHYTpM 3naHus
COTPACEHME OLLYLLAET GONBIIMHCTBO N0AEH

ToA OTKPBITLIM HEGOM OLLYLIAETCH MHOTVIMM, BHYTPM IOMOB — BCEMM
Obuee cotpacenue 3aanus, koneGave meGenu. ManTHuKA uacos
OCTAHABNMBAIOTCA. TPEMHbI B OKOHHBIX CTEKNAX 1 LTYKATYpKe.
MpoByxaeHue cnawmx. OulyLAaeTes MoALMU U BHE 30aHWA, KauAKTCA
TOMKHe BeTKN AepeBLes. XnonaloT Asepy

Ouywaercs Bcemu. MHorve B ucnyre BeiBeraiot Ha ynuuy. KapTunsi
napaiot co cren. O KyCKI v anbiBaloTC
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B CLLUA

I He owyuiaeTca moasmu.

Il OllyLIIaeTCs B CNOKOMHOM O06CTAaHOBKE Ha BEPXHUX STa)XaX 34aHWA.

n OulyuiaeTcs B NOMELLEHUAX; KaxeTcs, ByaTo noa okHamu npoekaeT Nerknin
1. rpy3oBuk. KauaoTcs BUCsYME NpeaMeTsl.

KaxkeTcs, 6yaTo NnpoemKkaeT TSHKENbIA rPy30BUK; 3BEHAT OKOHHbIE CTEéKNa, nocyaa.
CKPpUNAT ABEPW.

OulyuiaeTcs Ha ynuiue: NPoCkINatoTCs oAU, BbiNfIECKMBAETCS U3 NOCyabl
HKUAKOCTL.

OulyuiaeTcs BCEMU: UCNyraHHbIe Mioau BbiGeraoT Ha ynuuy; TpeckaTcs
wWTyKaTypka 1 KUpNuyHas Knagka: casuraeTcs U nepesopaynsaeTcs meberns:
NONAITCS OKOHHbIE CTEKNA.

TpyAHO CTOSTL Ha HOorax; oulyulaeTcs BOAUTENSMU ABWKYLLIMXCA asToMobunen;
ockiNaeTcs WTyKaTypka, NaaaT KUpNuyM, KepaMuyeckas NAMTKa U T.4.; 3BeHaT
BonbluMe KOMOKOSa: Ha MOBEPXHOCTU BOAOEMOB BO3HUKAIOT BOSIHbI.

TpyAaHo BeCcTn aBTOMOGMNL: NagaeT WTyKaTypKa, PyLIaTcs HEKOTOPbIE KUPNUYHbIe
CTeHbl, AbiMOBble TPyGbl, HalHN, NaMATHMKU; O6GNamMbIBalOTCS BETKU AEpPEeBbeB; B
Cbipom rpyHTe o6pasyoTes TpeLMHbL.

O6uwas naHuKa: NonNarTCca KapKacbkl CTPoOeHuUin 1 noasemHble Tpybbl; ob6pasyoTecs
3HaAUMTENbHbIE TPELUHBLI B FPYHTE 1 NecYaHble BOPOHKKU.

PywaTtcs 60nbLUMHCTBO KMPNUYEen KNaakn KapKacHbIX COOPYXKEeHWA 1 (byHaaMeHToB
Cepbe3Hble NOBPEeXAEHUS NIIOTVH M HAChINEeN; PYLLIATCS MOCTbI; MOLLHbIE OMOMN3HX.
Cepbéanan aedopmMauus KenesHoAoPOXKHbIX NYTEN; MOMHOCTLIO BLIXOANST U3 CTPOS
noasemHbie TpyGonposoasi.

MNMpaKkTuyeckn NonHoe paspylleHne: HapylleHue NMMHUY ropUsoHTa: BaneTaT B
BO3AyX OTAErbHbIE NpeaMeThi.

Marnuryaa

[Ipy  kaxmoM  3eMJIETPSCEHHM  BBIACISIETCS  SHEpPrus. JTa  DHEprus
pacmpocTpaHsieTcs B BUJI€ CEHCMUYECKUX KoJiebaHui. MarHuTy/ia 1 €CTh OIEHKA CHUJIbI
ITUX CEMCMHYECKUX BOJIH.

[lepBbiM MIKaMy MAarHuTyq npemioxkun Yapne3 Puxrtep, mostoMy Hepeako
roBOpAT: «3emieTpsceHue cuiol 8 OamnoB, mo mkaine Puxrtepa». OnHako, 3TO
HeBepHas (OPMYJTUPOBKA, MarHUTyJa HM3MEPSIETCS YCIOBHBIMHU €IUHUIIAMH, a HE
oaymtamu, ot 1 110 9.5.

[IpaBWIBHO TOBOPUTH — «3EMIIETPSICEHUE MArHUTYIOU 3

OCHOBHOI MapameTp 3eMIIETPSICEHUS — MarHuTyna, KOTopas MpOoNopLHOHAIbHA
gorapudMy BbIIETUBLIEHCS JHepruu. Tak, camMoe CHIbHOE U3 H3BECTHBIX
3emieTpsiceHnid, npoucmenmee B 1960 rony B Ywim, umeno marauryny 9,5, 4dro
AKBUBAJICHTHO SHepruu 180 MiIH aTOMHBIX OOMO, B30pBaHHBIX Haj Xupocumoil. J{is
CpPaBHEHUSI, SHEPTHUS CaMOIr0 KPYMHOTO AAepHOTO B3phiBa, mpousBeaeHHoro CCCP Ha
Hogoit 3emne B 1961 roay, Oblsia DKBHBAJICHTHA 3E€MJIETPACEHUIO C MArHUTYAOU 8,2.
DOHeprus 3eMJIETPSCEHHS] MArHUTYA0M 1 SKBUBaJICHTHA B3PHIBY 2 KI' TPOTHIIA.

[ITka;y MarHuTy 4acTo IMyTalOT CO IIKAIOW MHTEHCUBHOCTH, U3MEPSIOLICHCS B

Oaimtax or 1 mo 12 Ha OCHOBaHMM BHENIHUX TIPOSIBJICHUM TOJ3EMHOIO TOJTYKA
(Bo3meiicTBME Ha JIOACH, MpEeAMEThl, CTPOCHMs, MPUPOAHbIE 00BeKTH). Hampumep,
CWJIbHOE 3EMJIETPSACEHME, MpOHCIIENUIee BIAIM OT MECT OOWTaHWs JroAei, He
OILYIIAeTCS] M HE MPUBOAUT HU K KaKUM BO3JEHCTBUAM Ha cTpoeHud. llostomy
MarHuTyJla TaKoro 3eMJIETPSACEHHs] OoJblllas, a MHTEHCUBHOCTh — MUHUMalbHasg. U
HAa00OpPOT, OTHOCUTEIBHO «ciaaboey 3eMJIeTpsACeHue, Mpouciiennee 0JIM3Ko K 3eMHOU
MOBEPXHOCTU M HEMOCPEACTBEHHO O] KaKUM-HUOYJIb HACENEHHBIM IMYHKTOM, MOXET
IPUBECTH K YMEPEHHBIM MOBPEXKACHHUSIM 3AaHuil. B 3TOM ciyyae MarHuTyna
3eMJIETpsACEHUsI OyAeT OTHOCUTEIHbHO MAJCHbKOW, a MHTEHCHUBHOCTh B IOJBEPIIIEMCS
BO3/ICIICTBUIO HACEJIEHHOM ITYHKTE — OTHOCUTEJILHO OOJIBIION.

Camble cnaOble OUIyIIaeMble 3E€MJIETPSCEHUS HAUMHAIOTCA C MarHuTylael 2 U
TOJIBKO Ha  PACCTOSHMSX, HE  IPEBBIAKOLNIMX  HECKOJBKUX  KHIJIOMETPOB.
[IpunoBepXHOCTHBIE 3EMIIETPACEHHUS] C MArHutyaod 4,5 MOryT NOpUBOAHMTH K



HE3HAYUTEIBHBIM pa3pylieHusM. HauumHas ¢ MarHUTyabl 6 3€MIIETPSICEHUS MOTYT
MPUBOJUTH K CYIIIECTBEHHBIM PA3PYLICHUSIM U YEJIIOBEUECKUM KEePTBaM. 3eMIICTPSICEHUS
C MarHUTyJaMu OJIM3KUMH K 7, MPOUCXOMSIINE B HEMOCPEJICTBEHHON OJIM30CTU OT
OOJBIINX TOPOJOB, MOTYT MPUBOJUTH K KaTaCTpO(UUECKUM IOCIEACTBUSAM (OJIMH U3
cCaMbIX TMOCJIEIHUX NpuMepoB — 3emierpsiceHue Ha ['autu B 2010 romy). Camele
KpYIHBIE, WIH «METa3eMJIETPACEHUs», C MarHUTyIoW 9 U BbIIIE MOTYT BBI3BIBATh
KatacTpouyecKkue IyHaMH M pa3pylieHus B OOUIMPHBIX palioHaX. 3a Mepuoj
UHCTPYMEHTAJIBHBIX HAOMI0ICHUI ObLIIO 3apETUCTPUPOBAHO BCETO MSATh TAKUX COOBITHIA.
OpHo w3 Hux npomsouuio B Kypwino-Kamuarckoir 30He cyOnykuuu B 1952 rony.
HaubGonee HenaBHue mpumepsl — merazemuerpscenus Ha Cymarpe B 2004 roay u B
SAnonun B 2011-Mm.

2.2. ®usuka 3eMJIeTPSICEHUsI, CONYTCTBYIOIIHE SIBJIEHUS

HecMmoTpst Ha pacmmpeHue CeTer perucTpauui CENCMUYECKON aKTUBHOCTH U HA
OTPOMHBIA ~ O0BEM  HAKOIUIEHHOW  HMHpopMamuu O  (PEHOMEHOJIOTHYECKHX
3aKOHOMEPHOCTSX 3€MJICTPSCEHUM, OTO SBIECHHE OCTAaeTCsl OJHUM U3 CaMBIX
HEIMPOTHO3UPYEMbIX MPUPOJHBIX KaTakiau3MoB. B pabore paccMOTpeHbl BUIbI
3eMJIETPSICEHUN, OCHOBHBIE NPUYUHBI BO3HHMKHOBEHMS, IOKA3aHO KaK BO3HUKAET
TUIIOLICHTP 3eMIIETpsiIceHUs U (POPMUPYETCS yapHas BOJHA.

3eMJIETPSICEHUEM Ha3bIBAIOT MOA3EMHBIE TONYKM M KOJIEOAHUS MOBEPXHOCTHU
3emutd, BBI3BaHHbIC €CTECTBEHHBIMU IPUYUHAMHU (mpeuMy1eCTBEHHO
TEKTOHWYECKHMH MPOLECCAMU) UM UCKYCCTBEHHBIMH ITPOLIECCAMM (B3pBhIBaMU, IIPH
3aMlOJIHEHUHU BOJIOXPAHWINI), HEOOIbIINE TOTUYKH MOTYT BbI3bIBATh U MOABEM JIaBBI
P BYJKAHMYECKUX HW3BEPKEHUAX. TOMUKM CBA3aHBI C TOJBHKKAMU B 3E€MHBIX
00o0JI0oUKax: 3eMHOM KOpe WM B BepxHed MaHTHHM. CMellleHus B Heapax 3emiu
MNOPOXKIAIOT CEHCMUYECKUE BOJIHBI — KOJ€OaHUs, KOTOpPbIE PACIPOCTPAHSIOTCS B
3eMHOU KOpE, MOJKOPOBOM JTUTOC(EpPE U B MAHTUU 3EMITH.

[Io crnocoOy MNpPOUCXOXKACHUS 3EMIETPACEHHS] JEelSIT Ha TEKTOHUYECKUE,
BYJIKAHUYECKUE, TEXHOTE€HHbIE, OOBaJIbHbIE. BOJIBIIMHCTBO 3eMIIETPSACEHUN SIBISIIOTCS
TEKTOHUYECKHMMH, TaK KaK OHHM CBA3aHbl C IIpolleccaMd TroOpooOpa3oBaHUs MU
JNBUKEHUS JTUTOCPEpHbIX MIUT. [IIuThl IuTOC(Ephl NEepeMeIarTcsi OTHOCUTEIBHO
Ipyr Jpyra € pa3sHOM CKOPOCTBIO, BCJIEACTBHE YETO B MECTaX TEKTOHUYECKHUX
pa3IoOMOB  HAKaIUIMBAE€TCs  TEKTOHWYecKoe  HampsbkeHue. Korga — ypoBeHb
TEKTOHHUUYECKOTO HaIPsHKEHUS CTAHOBUTCS CIIMIIKOM BBICOKHM, JIUTOC(EPHBIE TITUTHI
HAYMHAIOT pa3pyliaTbCs, YTO MNPHUBOJUT K H3JIYYCHUID CEMCMUYECKUX BOJIH.
Bynkanuueckue 3eMieTpsiceHUs] 0OYCIIOBJIEHBI JIaBICHUEM pPAaCKaJICHHBIX ra3oB Ha
BEpPXHHUE CJIOM IUIaHEeTHl. J[BI)KEHHE PacKaJ€HHOTO BEIECTBAa OOBIYHO MPHUBOIUT K
CEpUM MEJIKMX 3E€MIIETPACEHHI — BYJIKAHWYECKOMY JpOXKaHUIO. TeXHOreHHbIE
3eMJIETPSICEHUS UMEIOT aHTPOIIOTEHHYIO WM CMEIIAHHYI0 Tpupoay.[1]

Jlia knaccupukauuy 3eMJIETPSACEHUS. MCHOJIb3YIOT LKAy MarHUTyZ U LIKalTy
MHTEHCUBHOCTU. CamMOM NOMYJISIPHOW IIKAJIOW MAarHMTyJ JOJINO€ BPEMsS OCTaBAJIACh
mkana Puxrepa, ucnonszyemasi npu Majoi riryOuHe ouara semuierpsicenust. Ceituac
OOJIBIIMHCTBO T€O0JIOTMYECKUX CITYKO MCHOIb3yeT MOMEHTHYIO IIKATy MarHUTYZ AJis
CWIBHBIX  3€MIJICTPACEHHMM. IHTEHCHMBHOCTH  3E€MIICTPACEHMsSI  ONpPENEIACTCS
MOBPEXKICHUAMM, KOTOPbIE OHO HAHOCUT B HACEJIEHHBIX pailoHax. B OCHOBHOM, Bce



IIKaJbl MHTCHCUBHOCTHU 3EMIICTPSACCHHA UMEIOT 12-0anbHYI0 CHCTEMY OIEHKH[2].
CnaOble W yMEpEHHbIE 3EMJIETPSCEHMs CclydaroTcss okoyio 10 pa3 3a CyTkH.
3eMJIETPSICEHUs] C MATHUTYJION OKOJIO 6-7 BCTPEUAIOTCS HECKOJIBKO COTEH pa3 B TOJI.
Marnutyzaa 8 BBISBISIETCS] OKOJIO JecsATU pa3 3a rof. [IpumepHo pa3z B 30 jieT MOKHO
BCTPETUTH CAMbIE€ Pa3pyIIUTENBHBIE 3EMJIETPSICEHUS, MATHUTY/1a KOTOPBIX TIOCTUTAET
Q.

Hayka, u3yuaromasi pacpoCTpaHEHHE CEHCMHYECKHUX BOJIH B HEAPAX 3E€MIIH,
3eMJIETPSICEHUS, NPUYUHBI, WX BbI3bIBAIOIINE, CBSI3aHHBIE C HUMH SIBIICHUS H
CTPOCHHUE 3€MIIH, Ha3bIBACTCA CEeCMOJIOruel. B celicMoIorum noj 3eMJIETPsICEHUEM
MMOHMMAIOT HE TOJIBKO TPSACEHUE 3€MHOM MOBEPXHOCTH, HO M MPOULECC pa3pyILICHHUS,
HapyIIEHUS IEIOCTHOCTH MOBEPXHOCTH 3eMiIM B 00JIACTH oyara 3eMIICTPSCCHHUS, B
npejenax KOTOpOW TNOTEHIMalbHAsl yOpyras »HEprusi, 3alaceHHass B Heapax
IJIAHETHI, TIEPEXOIUT B KMHETHUUECKYIO PHEPrui0 KoJieOaHWM, YHOCUMYIO M3 ouara
CECMUYECKNMU BOJTHAMM.

CeiicMuueckre BOJHBI XapaKTEPU3YIOT HE TOJIBKO ouar 3eMJICTPSICEHUs, HO U
cpeay, 4yepe3 KOTOPYIO OHU PacIpOCTPAHSIOTCS, TIOATOMY OHH SIBJIIFOTCS OCHOBHBIM
HocuTeneM uHpopmanuu B ceiicMoioruu. CyliecTBYIOT JiBa TJIaBHBIX THUIIA BOJIH:
00OBEMHBIE BOJHBI (BEPTHKAIbHBIE) M TMOBEPXHOCTHBIE BOJHBI (TOPU3OHTAIIBLHBIE).
OObemHBIE BOJHBI ToOjApaszaesaoTcs Ha mnepBuuHble (P) u  Bropuunbie (S).
[IpononbHbIe P-BOJTHBI MOTYT pacipocTpaHsaThes B 00bIX cpenax. CkopocTs P-BosH
paBaa 330 m/c B BOo3myxe, 1450 m/c B Bome u 5000 m/c B rpanute. CKOpOCTh
MONEPEYHBIX S-BOJH, KaK MPaBWIoO, B JIBa pa3a MeHblue ckopoctu P-BonH. [Ipu P-
BOJIHAX CMEUIEHUWE 3€MJIM MPOUCXOAUT B MNEPHEHAUKYISIPHOM HAIMpaBICHUU
OTHOCHUTEJILHO UX PACpOCTPaHEHUsI, B CIIy4ae K€ pacrpoCTpPaHEHUsI TOPU3OHTAIBHO
MOJISIPU30BAHHBIX ~ S-BOJIH ~ MPOUCXOAUT  TOMEPEMEHHOE CMEIIEHUE 3EMHOMU
MOBEPXHOCTH B JIB€ CTOPOHBI.

CambIMU pa3pyIIUTEIBHBIMU SIBJISIOTCSI TIOBEPXHOCTHBIE BOJIHBI, TaK KaK OHU
MMEIOT HU3KYI0 YacTOTy, OOJIBIIYIO aMIUTMTYly U BHYIIUTEIbHOE BpeMs JCHCTBUS.
[ToBepXHOCTHBIE BOJIHBI JIECJISITCA HA ABA TUIA: BOJHBI Panes u BosiHbl JIsiBa. IlepBhie
pacnpocTpaHstoTcsT BOJMM3HM TMOBEPXHOCTH TBEPAOTO Tena, uX (aszoBas CKOPOCTH
HallpaBJIeHa NapajlieNIbHO MOBEPXHOCTU. YacTULIBI Cpebl B TAKOUM BOJHE COBEPILIAIOT
AIUIUNTUYECKOE JABUKEHUE B IIJIOCKOCTH, B KOTOPOM JIekKAT BEKTOpP CKOPOCTH H
HOpMaJId K TOBEPXHOCTH, a aMIUTUTYAbl KOJIEOaHWN 3aTyXaroT MpPU yAAJICHUU OT
MOBEPXHOCTH MO  JKCIOHEHIMAJIbHBIM  3akoHaMm. Bounbl JlgBa  umeroT
TOPU30OHTAIBHYIO TMOJSPU3AIUI0, B OJHOPOJHONW HM3OTPOMHOW Cpele CMEIICHHE
YaCTUIl B TAKOW BOJIHE MEPIEHIUKYJIIPHO BEKTOPY CKOPOCTH.

[Iporiecc CUIBHOTO 3€MIICTPSICEHUS HIET CJIOXKHO, TaK Kak OH OOYyCJIOBJICH
OoJibllled MarHUTYAOM W WHTEHCUBHOCTBHIO. HawanbHBI STanm 3emieTpsiCeHus
O0OYCJIOBJIEH TOJYKOM, BBI3BIBAIOIIUM Pa3pbhiB U MEPEMEIICHUE TOPHBIX IMOPOJa B
ryouHe 3emiid. [MIOLEHTpOM WJIM OYaroMm 3€MIICTPSICEHHUs Ha3bIBaIOT MECTO, B
KOTOPOM 3TO MPOUCXOAUT. TOUKY Ha 3eMHOM MOBEPXHOCTHU, HAXOISAIUIYIOCS MPSIMO
HaJl TUIIOIIEHTPOM, Ha3bIBAIOT AIULIEHTPOM 3eMJIETPSCEHHs. Halie BCEero runoueHTp
pacnionioxkeH Ha Tiayomne mo 100 KM, HO B OTAENBHBIX CIIy4asX MOXET OBITh
pacnosioxked 1 10 700 kM BriyOb. IlmacTel 3eMiu, paclojoOKEHHBIE TO KpasM OT
pasznoma, HAJBUTAIOTCA APYTr Ha Jpyra WM OAWH W3 HUX OIyCKaeTcs, 00paszys
copocksl [3].



JIroboe 3emieTpsiceHre HAYMHACTCS ¢ BHE3AITHOTO BBICBOOOXKIIEHUS OOJIBIIIOTO
KOJIMYECTBA SHEPIUH.

[Ipy HernyOOKOM M CHJIBHOM 3€MJIETPSCEHHM SIULEHTpalbHAs 00JaCTh
BBISIBJISIETCSL JIOCTaTO4YHO HanéxHo. BHe ouara 3emuerpsicenus nedopmanuu B
OCHOBHOM HOCSIT XapakTep YNPYrux KoJeOaHHM, paclpoCTPAHSIOMIMXCS OT HEro 10
3aKOHaM yHOpyrux ceicmudyeckux BodH. C JaHHBIM BOJHAM yHOTPEOSIOTCA
oObluHbIe TIOHATUSL (GpoHTa u Jyda. ClenoBaTreabHO, IUIOTHOCTh IOTOKA
CEHCMHMYECKON PHEPTUHN YMEHBIIAETCA MPU YBEIIMYEHUH PACCTOSHUS OT TUIIOLEHTPA.

Yacto 3emyerpsceHre C OOJBIIOW MArHUTYAOW TMpeABapsieTcss W/Uiu
COMPOBOXKIAETCS OOJIBIIUM KOJIMYECTBOM TOIYKOB, THIOLIEHTPBI KOTOPBIX HAXOATCS
HEIMOJAJIEKY OT TMIIOLIEHTPAa OCHOBHOIO TONMYKa. PazMepsl oyara, onpeaesieHHbIE 10
BBISIBJICHHBIM Ha MOBEPXHOCTH 3€MJIM HAPYIICHUSM WJIU MO CTYHICHUIO MOBTOPHBIX
TOJYKOB, KaK ITPABUJIO, IPOMIOPLIMOHAIBHBI MArHUTY A€ TJIABHOTO TOJTYKA [3].

VY 1apHO-BOJIHOBAsE MOJIENb 3EMIIETPSICEHUSI B CEHCMOJIOTMHM pPacCMaTPUBAETCA
pPEAKO, TaK KaK yJapHbI€ BOJHBI PacCMAaTPUBAIOTCA B (PU3MKE SHEPTrUU BBICOKOM
IUIOTHOCTH, B YAaCTHOCTH, B BOIPOCAX KyMYJISIIUM 3HEPruu, (U3MKE B3pbIBA U
oOpa3oBaHHs KpaTepoB TpU yJape BBICOKOCKOPOCTHBIX Tel, W T.1. Ho
MPE/ICTABIICHUE 3EMJIETPSICEHUS B BUJIE YAAPHON BOJHBI OOBSCHSET MHOTHE SBJICHHUS,
COIYTCTBYIOIIME CUJIBHOMY 3E€MIIETPSACCHHMIO: TAaKHE€ KaK pa3pbIBbl MOBEPXHOCTH,
BOJIHBl Ha TMOBEPXHOCTH 3eMJIM (KOrja cpefa BeleT ceOs Kak BsA3Kas KUIAKOCTH),
Pa3yIUIOTHEHHE IPYHTA, BOBHUKHOBEHUE BOISIHBIX ()OHTAHOB, TPUGOHOB U TIp.

CornacHoO ynapHO-BOJIHOBOM MOJEINH, B ONpPEAEIEHHOM 00beMe TOPHBIX MOPOJ
oOpa3yloTcs MapajulesibHble JApYr JPYyry TPEIMHbBI W MUKpoTpeuuubl. [lpu
PACKpBITHM OJHOM M3 MUKPOTPEIIMH MPOUCXOAUT H3IyYEHUE S-BOJHBI. S-BOJIHA,
pacceuBasch Ha TpelUIMHE, TMepeusiiydaer P-BojHy, pacmpoCTpaHSIOIIYIOCS B
HaIpaBJICHUU OPUEHTUPOBAHMS TPELIUH, U S-BOJIHY, paCPOCTPAHSIONIYIOCS MOMEPEK
ayya P-BonHBI. S-BoNHA MpU pacceMBaHUM HA MHUKPOTPEUIMHE BBI3bIBAET €€
pPacKphITHE, YTO MPUBOIAUT K KAacKagy MOBTOPSIOUIMXCS siBIEHUU. B pesynbrare, B
3TOM O00BEME 00pa3zyeTcs HEKOTOPOE KOJIWYECTBO P-BOJH, pacnpoCTpaHSIOUIMXCS
BJIOJIb HAINpaBJICHUS] TPEIIMH MU S-BOJIH, PACHPOCTPAHSIOMIMXCS TMOMEPEK ITOrO
HamnpaBiieHUsl [4]. YapHble BOJHBI MOTYT BO3HUKAaTh IMPU TEPECEUYECHUU BOJIH.
[Ipocreiimmii ciydail mepecedeHusi — 00pa3oBaHHUe EHTPUPOBAHHON BOJIHBI, KOT/IA
HECKOJIBKO TPOCTBIX BOJH, NPU MUX OJHOBPEMEHHOM  pPacCHpOCTPaHECHUH,
MEPECEKal0TCsl B OJJTHOM TOUKE — B BEPILIMHE BOJHBI M BO3HUKAET BOJIHA C)KATHS, B
BEPLIMHE KOTOPOU INTIOTHOCTD BEIIECTBA CPEABI U JABICHUE BO3PACTAOT [5].

3eMIIETPSICEHHE — Ba)kKHasi COCTABJISIOIIAS YacTh OKpYyXKarowen cpensl. M3ydas
BOJIHBI, IPOXOSIINE Yepe3 3eMITI0 MPU 3EMIIETPSICEHUSIX, MOKHO BOCCO3JaTh JIE€TaIH
BHYTpPEHHETo cTpoeHus 3emiu. Pa3paboTaHHble AJiE TaKOro HM3y4E€HHS] METOMbI
NPUMEHSIOT TIPU MOMCKE HE(PTU U APYTUX MOJE3HbIX McKonmaeMbix. Ha Bceil 3emue
KKl TOJl BOBHUKAET OKOJIO MUJUITMOHA 3€MJICTPSICEHUM, OCHOBHASI YacTh M3 HHUX
OCTaeTCsl HE3aMEUYEHHOM.

[IpumepHO pa3 B [BE HEAEAM CIYYAlOTCS CHUJIbHBIE 3EMJIETPSICEHUS.
BOABIMIMHCTBO M3 MPOMCXOOUT HA JIHE OKeaHOB. EciM Takue 3eMIETpSICEHHUs HE
COIPOBOXAAIOTCS IIyHAMH, TO OHU O0XOAATCS 0€3 KaTaCTpOPUUECKUX MOCIEICTBUH.
[IpenoTBpaTUTh 3€MJIETPSICEHUS] HEBO3MOXKHO, HO UX Pa3pyLIUTEIbHbIE OCIEICTBUS
MO>XHO YMEHBIIUTb, CO3[aBas HOBbIE TEXHUYECKUE CPEACTBA I M3YyYEHHS 3TOrO
OPUPOJHOTO  SIBJICHHWS, pa3padaTbiBas JOCTOBEpHBIE KapThl CEHCMHYECKOTO



pallOHUPOBAHHUS, NPUMEHSI HOPMBI CEMCMOCTOMKOIO CTPOUTENLCTBA, MOBBIIIAS
YPOBEHBb OCBEIOMJIEHHOCTH HACEJICHUS 00 yrpo3e 3eMIIETPSICEHUI.

2.3. IocaencTBusi KpynHeimmux 3emJieTpsceHuit

CunpHble  3eMJICTPSICEHHS] CIHOCOOHBI  pa3pyliaTh 3JaHUs UM pas3IdyHbIC
coopykeHus. B pesynbrare Takux pa3pylleHHi MOrudaeT MHOXKECTBO JIoAei. A eciu
oyar HaxoJMUTCS B MOpE, TO Ha MoOepexbe OOpYIIMBAETCS IlyHaMU (OTpOMHAsi BOJIHA,
CrocoOHasi cMeTaTh BCE HAa CBOEM ITyTH). 3EMJIETPSCEHHE - OJJHO M3 CaMbIX OMAaCHBIX
SBJICHUM Ha HallleW IUIaHEeTe. A €CIM YYUTHIBATh, YTO UX NPAKTHUYECKU HEBO3MOXKHO
MIPEICKa3bIBaTh, KAK MHOTHE JPYTHUE ABICHUSA. DTO CTAHOBHUTCS HACTOAIIEH MTPOOIEMOM.

Kak HaM y’ke W3BECTHO, OITACHBIMU HA3bIBAIOT 3€MJICTPSICEHUS CUiIoN 7-12 Gaios.
NMeHHO OHM CIOCOOHBI MPUBOAUTH K Pa3pyLICHUSIM U U3MEHEHUIO pelibeda TIaHeThI.
N XO0Th TOYHO HEJNbB3sl YTBEPXKIATh, CKOJBKO €XETrOJHO MPOUCXOJIUT TaKUX SIBICHUU,
MOHO TTOCUYUTaTh MPUMEPHOE KOJMUECTBO HamOoJiee CHIbHBIX U3 HUX. J[Ba cToneTus
Ha3aJ, K MPUMEPY, B IOJ NPOXOAUIIO OKOJO 40 3eMIIETPSCEHUN, UMEIOIINUX CUIly 7 U
Bbimie. Celyac K€ HX KOJIMYECTBO YBEIMYMWIOCh B JecATOK pa3. 400 cuibHBIX
3eMJIETPSICEHUNA B TOJ Uil 3€MJIM YK€ CTAJIM HOPMOW. TEHJIEHIINSI BIEYATIISIET, HE TaK
au? A uto Oyner ganblie?

3emnetpsicenust B Poccun — Ha Tepputropun Poccun 3emiieTpsceHust IpOUCXOIAT
KaK B TOPHOW Tak U B PABHHUHHBIX MECTHOCTSIX, B MECTAX CTHIKOB TEKTOHUYECKUX IUIUT.
B paBHUHHBIX 00JaCTSIX CEHCMOAKTUBHBIMU SIBJISIFOTCS 30HBI CKBO3HBIX Pa3IOMOB,
Hanpumep EBponencko — Adpukanckuii: KaBkas, [ToBomkbe, Anraii, 3anagHas
Cubupsb, Boctounas Cubups, Kamuarka. HekoTopeie 3emiieTpsiceHuUs, MPOUCXOSIINE B
HAceJIEHHOW MECTHOCTH (B cpeliHeM 5-6 pa3 B CTOJIETHE), YHOCIT MHOTO YEJIOBEYECKUX
JKU3HEH, pa3pylialroTcs 37aHus, a HUHOTJAa U Iiejble HacelEHHbIe NYHKTHI. Tak,
npu 3emseTpsicenud Ha Caxaiude B 1995 rogy Obul  MOJHOCTBIO — pa3pylieH
nocénok Hedgreropck. bonpmmHcTBO 3emuerpscenuit B Poccun mOpouCXOAMT Ha
KamuaTtke u KypuibCkux ocTpoBax, U3-3a aKTUBHON TEKTOHHUKU IJIUT B THXOOKEAHCKOM
BYJIKAHMYECKOM OTHEHHOM Kouiblle. B 1952 rony u3-3a 3emuerpsicenus B TUXOM OKeaHe
y nobepexbs KamyaTku oOpa3oBajioch IyHaAMH, KOTOpoe pa3pymuiio ropoj CeBepo-
Kypuiibck— 3T0 3emiieTpsiceHue SBIsEeTCS PEKOPAHbIM B Poccuu 1o yucity moruommx.

MacmTab 3emierpsiceHusi, pa3pylvBIIer0o B HOYL C 5 Ha 6 okTsa0ps 1948 rona
6onee 90% 3nmanuii B cronmie Typkmenckoir CCP Amrxabane, OblT MOJTHOCTHIO CKPBIT
BrnactssMu CCCP. B CHIA cnepBa pacuieHnIn kaTtacTpody Kak pe3yiabTaT WUCIBITAaHUS
COBETCKOM aToMHOU 00MOBI. B coBpeMenHo#t TypKMEHHU CUUTAIOT, UTO 3eMJICTPSICEHUE
MarHutyzoul 7,3 Oamia yHecno >XKU3HM 176 ThIC. 4eOBEK, DKCIEPTHI APYrUX CTpaH
oleHUBAarOT ynciao noruomux B 110 ToIC.

7 nexabps 1988 roga ot 3eMieTpsiceHUs] Ha ceBepo-3anaae ApMEHUU, MarHUTY/a
KOTOpOro jocturaja 7,2, mOruOau OKOJO 25 ThIC. YEJIOBEK. bbIIM  MOTHOCTHIO
paspyuiensl ropoa Cnutak u 58 ceil, yactTuuHo — eme 0osee 300 HaCeICHHBIX MMyHKTOB.
514 Thic. 4enmoBeK ocTanMch 0e3 KpoBa. 3emieTpsceHre oxBaTwio okoyio 40%
Tepputopuu ApMmenuu. Yep0 omnennBaercs B $3,5 mup.

3emuerpsicenne maroutynoud 7,6 Ha Caxanude 27 mas 1995 roga moiaHOCTBIO
yHnuTOXMJI0 mocenok Hedreropck B 30 kM ot snunentpa. [lo manaeim MYC, ono
cTajio caMbIM pazpymutensHbiM B Poccun 3a 100 ner. Ilox 3aBanamu morudmau 2040
yenoBek (mpu oOuiem HaceneHuu B 3197 yenoek). OOpyiieHus: 37aHUI MPOU30LUIHA B



https://naturae.ru/stati-o-prirode/prirodnye-yavleniya/cunami.html
https://naturae.ru/stati-o-prirode/udivitelnye-facty/uvelichenie-kolichestva-zemletryaseniy.html
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%82%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%BF%D0%BB%D0%B8%D1%82%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%BE%D0%BB%D0%B6%D1%8C%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D1%82%D0%B0%D0%B9
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BF%D0%B0%D0%B4%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B0%D1%8F_%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D1%87%D0%B0%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5_%D0%B2_%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D1%81%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B5%D1%84%D1%82%D0%B5%D0%B3%D0%BE%D1%80%D1%81%D0%BA_(%D0%A1%D0%B0%D1%85%D0%B0%D0%BB%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%BE%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B3%D0%BD%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%B8%D1%85%D0%BE%D0%BE%D0%BA%D0%B5%D0%B0%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B2%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D0%B3%D0%BD%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BA%D0%BE%D0%BB%D1%8C%D1%86%D0%BE
https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8_%D0%B2_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%A6%D1%83%D0%BD%D0%B0%D0%BC%D0%B8_%D0%B2_%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BE-%D0%9A%D1%83%D1%80%D0%B8%D0%BB%D1%8C%D1%81%D0%BA

ropoge Oxa m MHOTHX Tocenkax. Tombko B Hedreropcke ymepO oreHWBaiICS B
400 mnpx py6. B merax 1995 rona.

26 anpens 1966 roma B pe3ynbTaTe 3eMIIETPSACEHUS MArHUTYJOW 5,2 B LEHTpE
TamkeHTa ObUIO MOJTHOCTHIO WM YACTUYHO paspylieHo Ooisiee 36 Thic. cTpoeHuid. bes
KpoBa octanuck cBhiie 300 Toic. yenoBek. OTHOCUTEIBLHO HEOOJBIIOE YUCIIO KePTB (8
NOTUOIINX U HECKOJBKO COT TPAaBMHUPOBAHHBIX) B FOPOJE C MUJUTMOHHBIM HAcCEJICHUEM
00s3aHO MPeoOJIaJlaHNI0 BEPTUKAJIBHBIX, @ HE TOPU3OHTAIBHBIX CEUCMHUYECKUX
KOJIeOaHUM.

CunpHble 00Bajbl M OMOJ3HMU BBI3BAIO KPBIMCKOE 3emileTpsiceHue 12 ceHTaops
1927 roma. Oyaru pacrnoyiarajuch moj MOPCKMM JHOM B0JIb obepexbs Kperima. Ha
Mope 0mm3 CeBacTomnosisi BOSHUKIN OTPOMHBIC CTOJIOHBI abpiMa. [lorubmu Tpu demoBeka,
paHeHble MCYUCIUIUCh AecsaiTkamu. OT pazpymenuil nocrpagano 70% crpoenuit SAntsl,
yiiep0 coctaBui 25 MiH pyO. B 1ieHax 1927 rona.

2.4. IIporHo3upoBaHHe 3eMJIETPSICEHH.

[IporHo3 3eMieTpsiCeHUN — TMPEANOJOKEHHE O TOM, YTO 3E€MIIETPSICEHUE
ONpPENENEHHON MarHUTY 16l IPOU30MJIET B ONPEAEIEHHOM MECTE B ONPEAEIEHHOE BPEMS
(umu B ompenenéHHOM Juana3oHe BpeMeHH). HecMoTpss Ha 3HauuTelNbHBIE YCHIIUSA
CEICMOJIOTOB B MCCJIEIOBAHUSX, ITI0KA HEBO3MOKHO JaTh TaKOM IPOrHO3 C TOYHOCTBIO
70 JTHS WIK Mecsia U TOOUThCA TOTO, YTOOBI MPENOTBPALIEHHbIE TOTEPU YCTOWYMBO
IPEBOCXOIMIN SKOHOMUYECKUHN yIIepO OT JOXKHBIX TPEBOT.

Caectu yuiep0 OT 3eMJIETPSACEHUI K MUHUMYMY HEBO3MOXKHO, 3a/ladya KOHKpETHast
U TpedyeT OobIuX cpeacTB. Yaille BCero, BO3MOXHOCTb UX MOJTYYEHHUS ONMPEAETIIIOTCS
BAXKHOCTBIO OOBEKTAa M YPOBHEM PHUCKA, KOTOPBI MOMXET CUUTATHCS MPUEMIIEMBIM B
ciydae ero paspyuueHus. Yem 0oJbliie yueHbIle 3HAIOT O 3€MJIETPSICEHUSX, TEM OOJIbIIIe
BO3MOYKHOCTEH Uil yMEHbIIeHHs ymepba oT Hux. OHM 0QOpMIIAIOTCS B BHUE
CHEelUalbHBIX KapT TMOKAa3bIBAIOIIMX MPOCTPAHCTBEHHO-BPEMEHHOE paclpeielieHUue
CEHCMUYECKON OIMACHOCTU WJIM HauOoJiee BEPOSTHYIO CUIIY COTPACEHHMM. DTH KapTbl
CTpOSITCSL HUCXOAs u3 HH(popMaumuu 00 YyXKe MPOUCXOJUBIIMX 3EMIIETPSCECHUSIX.
Co0TBETCTBEHHO, YeM OOJIbILIE TaHHBIX O HUX, TEM BBILIE TOYHOCTh MPOrHo3a. OmaHako
HE BCETJa €CTh CBEJCHUS O 3€MJIETPSACEHUSX M HE MOTOMY, YTO OHM HE BO3HHUKAJIH, a
NOTOMY YTO HWHCTPYMEHTAJbHbIE CelicMHuecKhe HAOMIOACHUS BEAYTCS TOJBKO
MOCJIETHUE CTO JIET, U HET TOYHBIX JAHHBIX O [TapaMeTpax 3eMIIETPSCEHUN (KOOPANHATHI
AMUIIEHTpPA, ITyOHHA OYara, MOIIHOCTh) 3a MPEAIICCTBOBABIINIA TEPHO/.

VYyénble 10 CHX MOp HE 3HAIOT BCEX JieTanel (pU3nuecKux MpoIecCcOB, CBA3AHHBIX C
3eMJIETPSICEHUSIMH, U METO/Ibl, KAKUMHU MX MOKHO TOYHO MpPEACKa3bIBaTh. P siBIECHUI
paccMaTpuBalOTCs ceiuac Kak BO3MOXKHbBIE MPEABECTHUKH 3EMIICTPSCEHUN: U3MEHEHUS
B HMOHOC(epe, pas3IMyHble THUIBI BJEKTPOMArHUTHBIX HWHIUMKATOPOB, BKIHOYAs
MH(paKpacHbIE U paIUOBOJIHbI, BRIOPOCHI PajioHa, CTPAHHOE MOBEACHHUE JKUBOTHBIX.

[To muenuto CeHcCMOJIOrMYECKOro coodiecTBa AMEPHUKHU, 3asBISIEMBbIM METOJ
IPOrHO3a, KOTOpBIM Obl ObUI MOATBEPKAEH KAaK BEpHBIM, JOJDKEH OOECHeuuTh
OKMJAEMYK0 MAarHuTyly C ONpPEAEIEHHBIM JONYCTUMBIM OTKJIOHEHHEM, XOPOLIO
ONpENENEHHYIO 30HY JMUIEHTPA, AHANA30H BPEMEHU, B KOTOPOE MPOU3OMIET 3TO
coObITHE, WU BEPOSITHOCTH TOTO, YTO OHO JEUCTBUTENBbHO mNpousoiner. J[aHHbie, Ha
KOTOPBIX OCHOBAaH NPOrHO3, JOJDKHBI TOJIJABAaThCSl MPOBEPKE W pe3yibTaT HUX
00pabOTKH 0JKEH ObITh BOCIIPOU3BOIUM.


https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BD%D0%B8%D1%82%D1%83%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D0%B5%D1%82%D1%80%D1%8F%D1%81%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B8%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D1%86%D0%B5%D0%BD%D1%82%D1%80

JocTuxeHue ycnexa B JIOJITOCPOYHBIX MPOTHO3aX (HA TOJbI WU JECATUIICTHUS)
ropas3io BEpOSITHEE JOCTHXKEHHMsI IPOrHO3a C TOYHOCTBKO JO0 Mecsua. TOodHbIE
KPaTKOCPOYHBIE TPOTHO3bI (OT YaCOB JI0 JHS) HA JAHHBI MOMEHT HEBO3MOXHBI.

CHMCOK HCIOJIb30BAHHBIX HCTOYHUKOB U JIUTCPATYPLI

1. Marepuan u3 Bukunennn (cBOOOIHOM SHIUKJIOTIEUN )
https://ru.wikipedia.org/wiki/3emnerpscenue

2. bont b. A. 3emnerpscenusi. M.: U3n-Bo «Mupy», 1981. 256 c.

3. Bukynun A.B. ®usuka 3emau u reoauHamuka. lleTpomaBioBCK-
Kamuatckuii: U3a-Bo KamI'VY um. Butyca, 2009. 464 c.

4. KysuenoB B.B. VYnapuo-BonHoBas Mojenb 3emiieTpsceHusi. CUIbHbBIC
JBIDKCHUSI 3EMJICTPSICEHMs] KaK BBIXOJ YJIapHOM BOJIHBI Ha MOBEPXHOCTH //
®dusnueckas mezomexanuka. 2009. T. 12. Ne. 6. C. 87-96.

5. CmuproB C.b. YaapHO-BOJIHOBAass KOHLENUMSA CEMCMHUYECKOTO pa3pyLICHUS
COOpYKEHHUH // DHEPreTHIecKoe CTPOUTENbCTBO. 1992, No 9. C. 70-73.

KoHTpoJibHBIE BONIPOCHI

1. KakuM crioco60M mpou3BOIUTCS IPOTHO3UPOBAHUE 3€MIIETPSCEHUI ?

2. KakuMu MOTYT OBITh NOCJIEACTBUS KPYITHEUIINX 3€MJIETPSICEHUIN ?

3. Uto Ha3BIBAIOT 3eMJIETPSICEHUEM ?

4. Yto UCTIONb3YIOT IS KIacCU(PUKALIIHN 3€MIIETPSICEHUS ?

5. CKOJIBKO HIKajd B MHUpPE MCIOJB3YETCS JUIsl OINpeleseHUs] UHTEHCUBHOCTH
3eMJICTPSICEHUS?

6. Kakue 3emieTpsiceHrs Ha3bIBAIOT OTMIACHBIMU?

7. Kak nposiBiisieTcss ”HTEHCUBHOCTD 3eMJICTPSICEHUI HA TOBEPXHOCTH?

8. KTO nepBbIM NpeioKuI MKaixy MarHuTy?

9. Kakue BOJIHBI ABJISIFOTCSI CAMBIMH Pa3pyLIUTEIbHBIMU?

10. Yto siBNsieTCSI OCHOBHBIM MTAPaMETPOM 3€MJIICTPSICECHUS ?

3aaHus I CaMOCTOATEIbHOI Pad0ThI

1. TlpopabotaTh KOHCTIEKT JIEKITUU Ne2.

2. CocTaBUTh KpaTKUW KOHCIICKT JICKITUH.

3. PykomucHbI BapuaHT KOHCIEKTa JeKiuu No2 OTCKaHMPOBATh U BBICIATH HA
npoBepky (tugs3@mail.ru).


https://ru.wikipedia.org/wiki/Землетрясение

Jexnusa 3
Byjkanuveckasi 1eITeJIbHOCTb.
Ilnan
3.1.M3BeprkeHUsT BYJIKAHOB.
3.2.Knaccuduxkanms.
3.3.I'eorpadus ByIKaHMUECKOHN ACATETLHOCTH U IPUUUHBI.
3.4.1Iporuo3 ByJIKaHUYECKUX U3BEPIKCHUM.

3.1. U3Bep:xkeHusi BYJIKAHOB.

N3Bep:kéHne BYJKAHA — TPOIecC BHIOPOCA BYJIKAHOM Ha 36MHYIO TTOBEPXHOCTh
packan€HHbIX OOJIOMKOB, T€Ila, W3JIMSIHUE Marmbl, KOTOpas, W3JMBIIMCHh Ha
MIOBEPXHOCTh, CTAHOBUTCS J1aBOi. MI3BepkeHUs ByJIKaHA MOTYT JUIMTHCS OT HECKOIBKUX
4acoB JJO MHOTHX JIET.

W3BepkeHHsT BYJIKAHOB OTHOCATCS K T€OJIOTHYECKHMM CTUXUIHBIM O€ICTBHUSM,
KOTOPbIE MOTYT IPUBECTH K BBEJICHUIO PEKUMA YPE3BbIYAHON CUTYALINH.

Bynkan — reosjormyeckoe oOpa3oBaHHE, KOHMYECKas ropa € KparepoM Ha
BEpLIMHE, Yepe3 KOTOPBIN U3 HEIP 3€MJIM BpEMs OT BPEMEHHU M3BEPracTcsl OrOHb, JIaBa,
nenes, ropsuue raspl, napsl BoAbl U OOJOMKHM TOopHBIX nopona. Kpartep BynkaHa —
yameoOpa3Hoe WJIM BOPOHKOOOpa3HOe yriayOJeHHe Ha BEpIIMHE WM CKIOHE
BYJIKAHMYECKOTO KOHyca. J[uaMmerp KpaTepa MOXKET ObITh OT JAECATKOB METPOB [0
HECKOJIbKMX KUJIOMETPOB, a TJyOMHA — OT HECKOJIbKUX METPOB 10 cOoTeH MeTpoB. Ha
JTHE KpaTrepa HaXOASATCS OJHO WJIM HECKOJBbKO JKEpJ, 4epe3 KOTOpPhIE Ha NMOBEPXHOCTh
NOCTYMAOT JiaBa W JpPYyrue BYJIKAHMYECKUE NPOAYKTHI, MOJHUMAIOIIUECS W3
MarMaTH4eCcKOro oyara o BbIBOJHOMY KaHaly.

N3BepkeHre — npouecc MOoCTYIUIEHUsT U3 HEJlp Ha MOBEPXHOCTh 3HAYMTEIBHOIO
KOJIMYECTBA PACKaJEHHBIX U TOPSYMX BYJKAHMYECKMX MPOAYKTOB B Tra3000pa3HOM,
AKUIKOM U TBEPAOM COCTOSHHH.

Jlaa — packan€éHublii kunkuil (3¢dy3us) uiaM o4eHb BI3KHU (IKCTPY3HS)
pacIuiaB rOpHBIX MOPOJI, IPEUMYIIECTBEHHO CUIIMKATHOTO COCTaBa, W3JIMBAIOLIUICS Ha
NOBEPXHOCTh 3€MJIM IIPU M3BEPKEHMSIX BYJIKAHOB. Marma, BBIXOAS Ha MOBEPXHOCTH,
CTAaHOBUTCSl JIaBOW M OCBOOOXKIaeTcst OT ra3oB. CKOpOCTb IBMKEHHS MOTOKA JaBbI
MOJKET JOCTUTaTh HECKOJBKUX METPOB B CEKyHAy. Temmeparypa jaBbl KOJEOJIETCs OT
500 mo 1200°C.

3acThIBIIAs JJaBa IPUHUMAET Pa3IuyHble (JOPMBI, MOXKET 00pa30BaThCs JTABOBOE
IJ1aTo, JIABOBOE 03€pO0 M JIpyruMe JIaBOBbIE IOKPOBBI. BynkaHuueckuwili nemen —
NUPOKJIACTUUECKUI MaTepual C pa3MepoM YacThll MeHee 2 MM, oOpasyroluics B
pe3ynbTaTe Ipo0JeHUs] BYJKAHMYECKUMU B3pbIBAMHU HU3BEPTaOIICHCS MKUIAKON JIaBbl U
CJIaralolliyx ByJIKaH OO — IPOIYKTOB O0JIee paHHUX U3BEP>KEHUN.

B 3aBucHMOCTH OT pa3Mepa YacTHll, CUJIbl U3BEPKEHUSI U BETPA BYJIKAHUYECKUI
nenesl MOXET OcelaTb Ha 3HAYMTEJIbHOM YJAJIEHHU OT MECTa U3BEpIKEHMs, 00pasys
BBIIEP)KAHHBIE MapKHUpYIOIME TOpU30HTHL. IlupoknacThueckue NOTOKM — CMEChH
ropsiyero rasza, nervia U KaMHei, 00pa3yroascsi Ipyu U3BEPKEHUH ByiKaHa. CKOpOCTh
noToka mgocturaer mHorma 700 km/4, a temmeparypa raza — 100-800 °C. M3-—3a
BBICOKOM TOJBM)XKHOCTU IHPOKJIACTUYECKUE IMOTOKM MOTYT pacHpOCTPaHATHCS Ha
paccrosinue 110 25 win 0osiee KAJIOMETPOB OT BylikaHa. Jlaxap — rps3eBoil MOTOK Ha


https://ru.wikipedia.org/wiki/%D0%92%D1%83%D0%BB%D0%BA%D0%B0%D0%BD_(%D0%B3%D0%B5%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
https://ru.wikipedia.org/wiki/%D0%92%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BF%D0%B5%D0%BF%D0%B5%D0%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D0%B8%D1%85%D0%B8%D0%B9%D0%BD%D0%BE%D0%B5_%D0%B1%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D1%80%D0%B5%D0%B7%D0%B2%D1%8B%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%82%D1%83%D0%B0%D1%86%D0%B8%D1%8F

CKJIOHAX BYJIKAHA, COCTOSIIIMH M3 CMECH BOJbl M BYJIKAHMYECKOTO TNeEIJia, MeM3bl U
TOpPHBIX TOpOJ. BoO3HMKAeT MNpU CMEIIMBAHUM PACKATIEHHOTO BYJIKAaHHUYECKOTO
Matepuana ¢ 0oyiee XOJOAHBIMH BOJAMH KpPAaTePHBIX 03€p, PEK, JICTHUKOB WIIH
JTO’KIECBOM BOJIOM.

JIBikeTcss naxap, IOJ00HO celro, ToA  JEWCTBHEM  CHJIbI  TSKECTH.
Bynkanudyeckue 3eMIIETpSICEHUS — Pa3HOBUIAHOCTH 3EMJICTPSICEHUM, NMPU KOTOPBIX
TOJMYKHA BO3HMKAIOT B pE3yJbTaTe BBICOKOTO HAIpsOKCHHS B HEApax BYyJIKaHAa.
3eMIIeTpsCeHUsI ATOTO TUIIA CJIa0bl, HO MPOJAOJIKAIOTCS JOJIT0, MHOTOKPATHO — HEACIH U
MecsIpl. TemM He MeHee, OMacHOCTH JUIsl JIFoJed 3eMJICTPSCEHHE 3TOro BHJA Kak
MPaBUJIO HE MPEJCTaBIISIOT, OJHA 3eMJICTPSCEHUS MPOU3OIIE/IINE Ha BYJKaHAX MOTYT

CIIPOBOLIUPOBATH CXOx HUX CHEXHBIX JIABYH. KVERT —
(KamchatkanVolcanicEruptionsResponseTeam) — Kamyarckasi rpynma onepaTHBHOTO
pearupoBaHus Ha BYJIKAHUYECKHUE U3BEPKCHUSA SVERT —

(SakhalinVolcanicEruptionsResponseTeam) — CaxanuHCKass TpyIIa OINEPaTHBHOIO
pearnpoBaHus Ha BYJIKAHUYCCKHUC U3BCPKCHUSI.

3.2.Knaccupuxauus.

BynkaHbl nenmarcss Ha: — aKTHUBHBIE WM JCHUCTBYIOIIWE, W3BEPraBIIMICA B
MCTOPUYECKHI MEpUOJ BPEMEHU WM B TEUEHHUE TojoleHa (B nocneaaue 10 Teicsd Jier).
AKTHBHBIE BYJIKAHBI MOTYT CUMTAThCS CISIIIIUMHU, HO HA HUX €HE BO3MOXKHBI
W3BEPIKEHUS. — HEAKTUBHBIEC WIM MOTYXIIHE, UX U3BEPKCHUS KpailHE MaJOBEPOSTHHI.
Mmuorue BynkaHbl u3Bepraiuch Oosxee 10 ThiCSY €T Ha3ald, HO TOTEPSIIU CBOIO
akTUBHOCTb. CyIIIECTBYIOT TP THUIIA U3BEPKEHUS BYJIKAHOB:

1. D¢ dy3uBHOTO — €CTu Ta3bl BBIICISIOTCS U3 MAarMbl OTHOCUTENIBHO CITOKOIHO, TO
OHAa W3JIMBAaETCAd Ha TOBEPXHOCTh, 00pa3ys JIABOBBIE TOTOKH. Takoe HW3BEPKEHUE
MOJIYYHUJIO Ha3BaHUE.

2. DKCIUIO3MBHOTO — €CJM Ta3bl BBIACIAIOTCS OBICTPO, MPOUCXOAUT Kak Obl
MTHOBEHHO€  BCKHMIIAHME  MarmMaTH4YeCKOro  paciuiaBa, M OH  pa3pbiBaeTcs
pPACHIUPSIONIUMUCA  Ta30BBIMU  Ty3bIpbKamu. [IpouCXOOUT MOIIHOE B3PHIBHOE
U3BEPKEHNE, KOTOPOE MOJYUHIIO Ha3BaHHUE.

3. DKCTpPY3UBHOTO — €CJIM Marma O4YeHb Bs3Kasi M €€ TeMIeparypa HEeBeIuKa, TO
OHa MEJICHHO BBIIABIIMBACTCS HA TIOBEPXHOCTD.

[IpoaAYKTHI IESITENHHOCTH BYJIKAHOB COCTABJISIIOT CIEIYIONINE KAaTETOPUH:

- ra3000pa3HbIe MPOYKTHI U3BEPKEHUM;

- paciuUiaBJI€HHbIE OTHEHHO—KUJKHE MaCChI (JIaBbl);

- PBIXJIbIE TPOIYKTHI W3BEp)KEHUU (HamboJsiee KpPYIHBIE IUIAKOBBIE OOJIOMKH,
3aCTBIBIIME OKOHYATEIbHO BO BpeMs MOJieTa 10 BO3AyXYy, HOCIT Ha3BaHHE
BYJIKAHMUECKUX OOMO; OoJjiee MeJKue KyCOUKH, B BUJE KaK Obl IIEPOXOBATHIX TOPOIIUH
HA3bIBAIOT JIAMWIUIM WJIA panWiIk, eme Oojieeé MEJIKHEe 3€pHa COCTaBIISIOT
BYJIKAHUYECKUNA TECOK, a MhIICOOpa3Hble YacTH, MO BHEIIHEMY CXOJICTBY C 30JI0M,
Ha3bIBAIOT BYJIKAHUYECKUM IETIIIOM).

Jlaxapbl IMEIOT HECKOJIBKO BO3MOKHBIX TPUYMH BOSHUKHOBEHUS:

1. CHer 1 JeIHUKU MOTYT pa30aBIISITh JIaBy BO BpEMS U3BEPIKEHUS;

2. JlaBOBBI TNOTOK CMEIIMBAETCA C BIAXHOW IOYBOW M TPS3bI0 HA CKIIOHE
BYJIKaHa, CO37aBasi OUYEHb BSA3KUU IMOTOK C BBICOKOU YHEPTUEH;

3. Bona u3 o3epa, B COYETAHNHU C BYJKAaHUYECKUM MaTEpUAIIOM ITPU U3BEPKEHUU.



4 Haubonblilee KOJIMYECTBO BYJIKAHOB B Poccuu pacmosiokeHbl Ha TEPPUTOPUU
Kamuarckoro kpas, okoso 300 u3 kotopsix 30 SBISIOTCS aKTUBHBIMU.

Cepimie 50 BYJKAHOB pacnojiokeHbl Ha Tepputopun CaxamuHCKOM 0O0JacTH.
OcyliecTBiieHHE MOHUTOPWHIA BYJIKAaHOB Ha TeppuTopun Kamuarckoro kpas H
CaxanuHCKOM 00JacTH OCYIIECTBIISIETCS TPYNIAaMH 3KCTPEHHOTO pearupoBaHUs Ha
Bynkanndeckue n3zpep:xkeauss KVERT u SVERT.

Tunsl BYJIKaHUYECKUX W3BEP)KEHUH, Kak MpPaBUJIO, HA3bIBAIOTCA B YECTh
U3BECTHBIX BYJIKAHOB, Ha KOTOPBIX HAOJIOJAETCS XapaKTEpPHOE H3BEPIKEHUE.
W3BepxkeHUsT HEKOTOPBIX BYJIKAHOB MOTYT HMETh TOJIBKO OJMH THUII B TEUYEHHE
OIpENENEHHOIO NEPUOIa aKTUBHOCTH, B TO BPEMSI KaK JIpyrue MOryT IEMOHCTPUPOBATh
LEJIyI0  IOCJIENOBATEIbHOCTh  THUIIOB  M3BepkeHUM. CyllecTBYIOT — pa3jM4YHBIE

KHaCCI/I(i)I/IKa]_II/II/I, cpezu/l KOTOpBIX BBIJICIAKOTCS O6H_[I/Ie JIJIs1 BCEX TUIIBI.
TaBajickuii THII

1 W3BeprkeHust TaBaiicKoro THUIIA MOTYT BO3HHUKAaTh BJOJIb
TPELIMH U PA3JIOMOB, Kak IpH HM3BEP)KEHHUU ByJKaHa MayHa-
Jloa na ['aBaiisix B 1950 romy. OHM Takke MOTYT IpPOSBIATHCS

Kunaysa Uku Bynkana Kunaysa (I"aBaiin) B 1959 rony.

yepe3 IEHTPAIbHOE XKEPJIo, KaK MpHU M3BEPKEHUU B Kparepe

JIaHHBI THII XapaKTEpU3YETCS W3JIUSHUAMHU KHJKOM,
BBICOKOIIO/IBIDKHOM ~ 0a3anbToBOM  JaBbel,  (popmupyrome
. OTPOMHBIE  IUIOCKUE wumosvie gyakausl. I[lupokiacTuueckuit
Marepuai MpakTUYeCKH OTCYTCTBYET. B Xone u3BepxeHuil uepes
TpelmMHbl (OHTAHBI JIaBbl BBIOPACBIBAIOTCS Yepe3 Pas3IOMbI
B puTOBON 30HE ByJIKAHA M PACTEKAIOTCS BHU3 IO CKIIOHY

MMOTOKAaMH HEOOJIBIION MOIIHOCTU Ha AECATKH KuioMmeTpoB. [lpu
TaBaiickuii TUI U3BEP)KEHUM dYepe3 LEHTPAIbHBIM KaHall jlaBa BbIOPAChIBAETCS

W3BEPIKEHUS: 1: BBEPX HA HCCKOJIBKO COTCH MCTPOB B BUIC KUAKHNX KYCKOB THUIIA

[lenenbupiit  tICHP, 2:
®ontan naBbl, 3: Kpatep,
4: JlaBoBOE 03€po,
5: dymapoussl, 6: Ilorok
naBel, 7: Ciaou JaBBl H

03€pa.

nerra, 8: Cioit moposl, pacmosokeHHbIi B pu)TOBOI 30HE).
9: Cu, 10: '« Tum U3BEPKCHUS ByJIKaHa dypHes
Marmarudeckui KaHaJl, octpoBe PEelOHbOH OUeHb OJIN30K K I'aBaliCKOMY.

«1enémeKy, co3/1aBas BaJibl 1 KOHYChI pa30OpbI3ruBaHus. JTa JaBa
MOXET CKAaIUTMBaThCA B CTapbIX Kparepax, (popMupys J1aBOBbIE

o Brmepsble ByikaHbl ~ Takoro  TUma  ObUIM  ONMCAHBI
B Mcnanauu (Bynkan Kpabia Ha ceBepe Wcnanaumy,

11: MarmaTtuyeckas o  bumskoe K raBaifickomy — boJbioe TPEIIMHHOE
kamepa, 12: Jlaiika Toa0aYynHCKOE U3BEPIKEHUE.

CrpomOoImaHCKuil THII

-

' ' - CTtpomOonuaHCKHii THUI (ot
BynkaHa Ctpom0Oosu Ha JIMDAapcKUX — OCTpPOBax K CEBEPY
or Cunmiinu) U3BEp)KEHW CBsizaH ¢ Oojee  BSI3KOM

6 OCHOBHOI J1aBOM, KOTOpas BbIOpachlBaeTCs pPa3HBIMU I10

CHJIe B3pbIBAMHU M3 JKepila, oO0pa3ys CpaBHHUTEIBHO

KOPOTKHE U O0jiee MOIIIHbIE TaBOBbIE MOTOKU. [TpH B3pbIBax

bopMHpYIOTCS ULIaKo8blE KOHYCbl U e Qo

KpY4€HBIX ByJKaHudeckux Oom06. Bynkan Crtpombonau

PEryJsipHO BBIOpACKIBAET B BO3IYX «3apsi» O0MO M KYCKOB

(nocnegnee uzBepxkenue — utoab 2019 roxa) packai€HHOro

CtpomMOOIMaHCKHUI THIT U3BEPKEHUS  1IIaKa.



https://ru.wikipedia.org/wiki/%D0%92%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%BA%D1%80%D0%B0%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9B%D0%B0%D0%B2%D0%BE%D0%B2%D0%BE%D0%B5_%D0%BE%D0%B7%D0%B5%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BC%D0%B0%D1%80%D0%BE%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%BB
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%BA%D0%B0%D0%BC%D0%B5%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B9%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%83%D0%BD%D0%B0-%D0%9B%D0%BE%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%83%D0%BD%D0%B0-%D0%9B%D0%BE%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B2%D0%B0%D0%B9%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BB%D0%B0%D1%83%D1%8D%D0%B0
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B2%D0%B0%D0%B9%D0%B8
https://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B8%D1%84%D1%82%D0%BE%D0%B2%D0%B0%D1%8F_%D0%B7%D0%BE%D0%BD%D0%B0&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BB%D0%B0%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B0%D0%B1%D0%BB%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D1%8E%D0%BD%D1%8C%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B5_%D1%82%D1%80%D0%B5%D1%89%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%A2%D0%BE%D0%BB%D0%B1%D0%B0%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B8%D0%B7%D0%B2%D0%B5%D1%80%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%BE%D0%B5_%D1%82%D1%80%D0%B5%D1%89%D0%B8%D0%BD%D0%BD%D0%BE%D0%B5_%D0%A2%D0%BE%D0%BB%D0%B1%D0%B0%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%BE%D0%B5_%D0%B8%D0%B7%D0%B2%D0%B5%D1%80%D0%B6%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D0%BE%D0%BC%D0%B1%D0%BE%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BF%D0%B0%D1%80%D1%81%D0%BA%D0%B8%D0%B5_%D0%BE%D1%81%D1%82%D1%80%D0%BE%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D1%86%D0%B8%D0%BB%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D1%83%D0%BB%D0%BA%D0%B0%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0

IInuHuanckuit TUT
u3Bepkenusi:  1:  IlenenbHbIi
nurerid, 2:  Marmaruueckuit
KaHaJ, 3: Jlox b
BYJIKAHMYECKOro  memna, 4:
Cnou naBel m meruia, 5: Croi
nopoael, 6: Marmarudeckas

Kamepa

10
9

[lenelickuil TUII N3BEPKEHUS

®peaTUyeCKui TUI U3BEPKEHUS

IanHua”cKuil THID

[Inuananckuii  Tunm  (BYJIKAaHWYECKWH,  BE3yBHAHCKHII)
M3BEPKEHUM TOJy4YWJ CBOE Ha3BaHME I1I0 HMMEHHU PUMCKOIO
yaénoro [lmuaus Crapero, TTOTHOIIIEro npu
u3BepkeHuu BesyBus B 79 rofy H. 3., YHUUTOXKUBIIETO  TPHU
KPYIHBIX PUMCKHUX Toposa ['epkynanym, Crtabuu u [lomnen.

XapakTepHOH OCOOCHHOCTBHIO JTOTO THIIA H3BEP)KCHUU
SBIISIOTCS MOIIHBIE, HEpEeJIKO BHE3aITHbIE B3pBIBBI,
COITPOBOKAAIONIMECS] BBIOPOCAMH OTPOMHOTO KOJHUYECTBA Te(pHI,
oOpa3yromeld TeM30Bble W TIeTUIOBBIE TOTOKH. [lnmmHmaHckKue
W3BEPKEHMS OMNACHBI, TaK KakK IIPOMCXOJST BHE3AIIHO, 4acTo 0e3

npeaBapUTEIbHBIX MPEABELIAIOIINX COOBITHIA. Kpynnsie
U3BEP)KEHHS IUIMHUAHCKOTO THIA, TAKWE KaK H3BEP)KCHUSA
Bynkana CeHnr-XemneHc 18 Mas 1980 rona WA

n3Bepkenne [lnnaty6o na @uiunnunax 15 wrons 1991 roga, moryt
BBIOPACHIBATH TETIEI U BYJIKAHUYECKUE ra3bl HA JIECSITKA KHIIOMETPOB
B armoctepy. Ilpm mnnMHMAHCKOM THIIE W3BEPKEHUH YacTo
BO3HMKAIOT OBICTPOABHKYIIIMECS TUPOKIACTUYECKUE TOTOKH.

K sTomy Tumy u3Bep>keHUH OTHOCUTCS U T'PaHAMO3HBINA B3pHIB
ByJikaHa Kpakartay B 30HICKOM MIPOJIUBE MEXIY
octpoBamu Cymatpa u SBa.

Ieneickuii THII

[eneiickuii THIT H3BEPIKEHHUI XapaKTepU3yeTcss 00pa3oBaHUEM
TPaHIUO3HBIX PACKATIEHHBIX OOJAYHBIX JIABUH (3PYNTHBHOE 00JIaKO
WIM  «majsmasi  Ty4da»), a  TakKe  POCTOM DKCTPY3MBHBIX
KYIIOJIOB YPE3BbIUAHO BSI3KOH JIaBbl. DPYNTHBHBIE 00Jaka B BHJE
KOHBEKTHBHOW KOJIOHHBI C XOPOILIO PAa3BUTOW TypOyJEHTHOCTBIO
SBISIFOTCS.  MCTOYHUKOM  HMH(PA3BYKOBBIX M JITHHHOBOJHOBBIX
BO3MYIIECHUI B aTMochepe.

CBo¢é HaszBaHHE JTOT THUN H3BEPKEHHH MOJIY4YWI OT
BysnkaHa Mou-Ilene Ha oCTpoBe MapTUHUKA B rpyImme
MaJibIX AHTHIBCKHX OCTPOBOB, T1e 8 mMast 1902 roga B3psiBOM ObLia
YHUYTOXKEHA BEpIIMHA JAPEMaBLIero J0 53TOro BYJIKaHa, H
BBIPBABILASCSL U3 JKEpia pacKal€HHas TsDKENas Tyda YHHYTOXKHIIA
ropoj Cen-Ilbep ¢ 28 000 xutensimu. [locie u3Bep:keHUs U3 xKepiia
BbLIE3JIA «HUIJIa» BI3KOW Marmbl, KOTOpasi, T0CTUTHYB BbICOThI 300 M,
BCKOpe paspymmiack. [lonoOHoe n3Beprkenne npousonuio 30 mapra
1956 rToma na Kamuarke, rnme TpaHIMO3HBIM B3PHIBOM ObLIA
VHMYTOKEHA  BEpIIMHA BYyJIKaHa bespiMsHHOoro. Tywa meruia
nofgHslach Ha BbIcoTy 40 KM, a 1O CKJIOHaM BYJIKaHa COIUIN
packajiéHHbIC JIaBUHBI, KOTOpBIE, PACTONMB CHETr, Jajld Hayajo
MOIIHBIM I'PSI3EBBIM TTOTOKAM.

I'a3oBblii (ppeaTnyeckmii) TUN

l"a3oBbiil, unu QpeaTuyeckuii, TUI U3BEPKEHUM
(ucmonp3yercst TaKxKe
Ha3zBaHHE OaHOaticKuli WA OAHOQUCAHCKULL mun), TpU
KOTOPOM BBIOpACHIBAIOTCS B BO3AYX OOJIOMKH TBEPABIX,
IpeBHUX TMopox (HOBas MarmMa HE U3Bepraercs),
Oo0yCIIOBJIEH 10O MarMaTUYeCKHUMH Ta3aMu, 100
CBSI3aH € MEeperpeTbIMU CPYHTOBBIMU __ BOJAAMU.
@pearnyeckast aKTUBHOCTh OOBIYHO cJ1aba, HO OBIBAIOT
CHJIbHBIE  TPOSIBICHHS, TaKUe KaK H3BEpIKEHUE
ByikaHa Taanb Ha @uiaunnuHax B 1965 rogy wu

Bynkana Cydpuep Ha octpose bac-Tep.
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HomaénupIid THIT

2 [Mogn€nupii  TUN  W3BEpPKEHUM OTHOCAT K  BYJIKAHaM,
3 PACIOJIOKEHHBIM TI0JI0 JIbJIOM WJIH JISJIHUKOM. Takue M3BEep>KEeHUs
MOTYT BBI3BaTh OITACHBIC HABOJHEHHS, JaXaphl M IAPOBYIO JIABY.

Bcero nsaTe u3BepKEeHUI TaKOro THIA HAOIIOJAIOCH 10 HACTOSIIETO

e BPEMEHHU.

. k/ ¢ H3BepikeHne nemnjioBbIX NOTOKOB
RN N3Bepxkenus METI0BBIX IIOTOKOB ObLIH HIUPOKO
Ionn€nupi THII PpacIIipoCTpaHCHBI B HEJTan€KOM T'€OJOTHYSCKOM IIponuioM, HO B
M3BEPIKEHUIA: HACTOSIIEM HEe HaOJII0IaMCh YEIOBEKOM. B Kakoif-To Mepe aHHbIe
1: O6sako BOASHOro H3BEPKEHHUS JOIKHBI HATOMUHATH NAJSAIIUE TYYd WM PACKaJIEHHbIE
napa, naBuHb. Ha mOBEpXHOCTHh NOCTymaeT MarMaTUYeCKUW pacIiuias,
2: Osepo, 3: JIgn, 4: KOTODBIH, BCKMIAs, PaspbIBACTCS W PACKANEHHBIC JAlMILIN [IEM3bI,
CJ10H JIaBbI U TIEIUIA, 00JIOMKH BYJIKAaHUYCCKOTO CTEKJIa, MUHEPAJIOB, OKPYXEHHBIE
5: Crioit moposl, packaJi€HHOM Ta30BOM  OO0OJIOYKOH, C OrPOMHON  CKOPOCTBIO
6: I1lapoBas naBa, NBUKYTCS TOJ YKJIOH. BO3MOXHBIM NpuUMEpoM  MOJ00HBIX
7 MarmaTudeckuii HM3BEPKEHUUM MOXET CTaTh u3BepkeHwe 1912 roma B paiioHe
KaHaJl, BysnkaHa Karmaii Ha Asiicke, Korja W3 MHOTOYMCIEHHBIX TPEUIUH
]: Marmatuyeckuii HM3JWICA  TEIUIOBBIA  IMOTOK, PACHpPOCTPAHUBILIMICA MPUMEPHO
ouar, Ha 25 KM BHM3 IO JOJHHE, MMesT MOIIHOCTHE 0koyio 30 M. O0BéM
9: Jlaiika TMIETUIOBBIX MIOTOKOB MOXKET JIOCTUTATh JIECATKOB U COTCH KyOMYECKHX

KWJIOMCTPOB, YTO TOBOPHUT O 6BICTpOM OIIOPOKHCHUKU oO4YaroB ¢
paciiaBOM KUCJIOro CoCTaBa.

I'mapo3kcniio3uBHbIE H3BEPKEHUSA

['MApPOSKCIIO3UBHBIE W3BEPKEHUSI TPOUCXOIAT B MEJIKOBOIHBIX  YCIOBHUSAX
okeaHoB u Moped. HWx ornamyaer oOpa3oBaHue OOJBIIOIO KOJMYECTBA MMapa,
BO3ZHMKAIOILIETO MPU KOHTAKTE PACKaJIEHHON MarMbl U MOPCKOM BOJIBI.

HUcaanackui Tun

Ucnanackuii tun (0T ByJkaHoB Mcnmanauu) xapakTepu3yeTcsi BBIOpocaMu OYeHb
KUJKOM 0a3aabTOBOM JIaBbl C COJIEpKAHUEM NHUpPOKJIacTUYecKoro marepuana. Kak
npaBuiIo, O0Opa3ylT IUIOCKHE IIUTOBBIE BYyJKaHbl. W3Bep)keHHE MPOUCXOAUT IO
tpemmHaMm (I'ekna, Mcnanaus). Mcropuueckum npuMepoM U3BEPKEHUS HUCIAHICKOTO
tumna ObL10 u3Bepkenue Jlaku B Ucnanauu B 1783 rony.

Tun «Tpeck rpoma»

OtoT TIN ObUT 3aUKCUPOBAH TIPU M3BEPKEHUHU BYJKaHa Ha ocTpoBe [lambma B
1915 roay. ITporicxoaut Ha KynoJibHBIX ByJikaHax. [1o TpeumHaMm, KOTOpble HAUUHAOT
UITA U3 MarMaTU4ecKOro ouara, MAET JiaBa, HO YK€ He Bsi3kasg. Korma TpemuHbl
JOXOJIAT IO KpaTepa, IIPOUCXOIAT SKCILIO3HBHBIC H3BEPIKEHNUS (CO B3pbIBaMu)!

3.3. Teorpadms ByJKaAHUYECKOM AeSITEIbHOCTH U NPUYUHBI

4 wuwHa 2018 roxa Hayanochr wu3BepkeHue ByikaHa @Dysro B I'Baremare,
MPU3HAHHOE OJHHMM U3 CaMbIX CHJIBHBIX 3a mocieaHue rojsl. Ctonlbl Apida U merJa
OT ByJIKaHA NTOJHUMAJIUCh Ha BBICOTY JI0 AECATH KWJIOMETpoB. llenen pacnpocTpansics
B HANPABJIEHUU BETpa CO CKOpOocThi0 110 40 KuiaomeTpoB Byac. Bmactu crTpansl
OOBSIBUJIM KPACHBIN YPOBEHb TPEBOTHU Cpa3y B HECKOJBKHUX HACENIEHHBIX MyHKTaX. M3-3a
akTUBHOCTH Dysro OBLT 3aKPBIT MEXIYHAPOIHBIM a’3ponopT CTOJHIBI | BaTeMabl
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"Aypopa". Cnycts 16,5 yacoB u3Bep)K€HHE Haudajo 3aBepliaTecsi. B pesynbrate
CTUXHIHOTO OEICTBHUS MOTHOIM 69 4YeIOBEK, YMCIO0 PAaHEHBIX COCTABWIO 46 YEIIOBEK,
OBLIM ABAaKyHpOBaHbI 3,26 ThICAYM YEJIOBEK, BCErO CTUXMS 3aTpoHyda 1,7 MMILIMOHA
JKUATEJIEH CTPAHBI.

B nauane mas 2018 roaa Ha poHe ceiicMUUecKo aKTMBHOCTH Hayajl U3BEPraThCs
ByJikaH Kuiayaa, pacmnosio)keHHBIN Ha ocTpoBe ['aBaiin (Takyke M3BECTEH Kak BosbIoif
octpoB). Bmactu ["aBaiickux OCTpOBOB OOBSBHIIM HBaKyallMI0 HACEJICHHS, KOTOpas
3aTpoHyna okojo 10 Teicau yenmoBek. [lo3nHee CTano M3BECTHO, YTO MOTOKHU JIABbI
YHUYTOXWIH 10 MeHbliel mepe 77 nomoB. [Ipesunent CIIA Jlonansa Tpamn o0bsBUI
OCTPOBHOM mITaT B THXOM OKeaHe 30HOU OeICTBUSI.

Kunaysa, pacnonokeHHbI Ha ocTpoBe ['aBaiin (Takyke HM3BeCTEH Kak boubiioin
OCTpOB), HA3bIBAIOT OJHUM M3 CAMBIX AKTHUBHBIX JEHCTBYIOIIMX BYJKAHOB Ha 3eMJe.
Taxxxke Kunaysa cuuraercss mo TpaJuIMOHHBIM BEPOBAHUSIM MecTOM oOutanus Ilene —
raBaiickoii OOTMHM BYJIKAHOB.

25 cenTsiOps 2014 roga yrpom Havalloch M3BEpKEHHE ByJikaHa OHTaK? (BbICOTa
3067 MeTpoB), pacMHoOJIOKEHHOTO Ha rpaHulle simoHckux npedektyp Harano u ['udy.
[';1aBHOE ~ METEOPOJOTHYECKOE  areHTCTBO  SMOHMM  YCTaHOBWIO  TPETUU
10 MATUOAIPHOW  IIKaJle  ypOBEHb  omacHOCTH.  OH mojpa3ymeBaeT  3amper
Ha IpUOIMKEHUE K MOJHOXKHUIO BYJKAaHA U MOJbEM Ha ropy. M3Bep:keHHe NpUBEIIO
K rudenn 57 dYenoBEK, IIECTh YeNIOBEK mpomnajaun O0e3 BecTu. I[lpuumHON cMmepTH
OOJBIIMHCTBA CTaJIM BHEIIHUE TPaBMbI, MOJYYCHHBIC B pe3yJibTaTe IMaJeHUs KaMHEH.
Bo Bpemsi u3Bep)keHHs BYJIKaH BbIOpachiBajl KaMHHU auaMeTpoMm OT 10 caHTUMETpOB
u 6oJee, a CKOPOCTh UX TMaJieHus cocTaBisiia okojio 300 KuIoMeTpoB B yac.

15 sanBaps 2014 roaa u3Bep)KEHUE aKTUBU3HMpOBaBIIErocs ByJikaHa CHHAOyHT
Ha MHJIOHE3UMCKOM ocTtpoBe Cymarpa yHecno xu3Hu 16 uyenoBek. Ywucno
DBAKYMPOBAHHBIX HA BPEMsSI AKTUBHOCTH BYJKAHA MECTHBIX >KUTEJIEH MPEBBICHIIO 26
ThIcsY uenoBek. IlepBoe 3a moutu 400 net u3BepkeHue ByiakaHa CUHAOYHT MPOU30IILIO0
B2010 romy, 3arem  BbIOpOochl  memia  noBropsuiich. B mae 2016
rojla TUPOKJIACTUYECKHE TOTOKA TMPUBEIM K MO CEMH YeJOBEK, B aBIYCTE
Ha U3BEpraroleMcs ByJIKaHe IIPOU30ILIO 0OpyIlIeHHe KynoJa.

C 27 pexadps 2012 roga nmo 9 okrsiopsa 2013 roma npous3onUIO TPELIMHHOE
u3BepkeHue B ropuoM MaccuBe I[lnockuit Tombaumk Ha Kamuatke (Bbicota 3,085
TBICSYM METPOB). M3BepKeHUE CTal0 CEAbMBIM KPYIHBIM TPEHIMHHBIM H3BEPKEHUEM
B UCTOpUU. BoO Bpemsi U3BEpKEHUS B pallOHE FOXKHOTO CkjJIoHa Ilmockoro
Tonbaunka 00pa3oBaIMCh JIBa TPEUIMHHBIX MPOPHIBA C BHIOPOCAMU JIaBBl — TOTOK
U3 BEPXHEro MpOpbIBa IMpolIea Oojbllie IeCTH KUJIOMETPOB, M3 HUXKHEro — 18
kusiomeTpoB. [lepuoanuecku Hasl ByJIKaHOM MOJHUMAIIUCH CTOJIOBI MEeruia.

S wiona 2011 roaa Ha GoHE TMOJ3EMHBIX TOJYKOB MPOU3OILIO HU3BEPIKEHUE
Bysnkana Ilyiteys, pacnosioxkenHoro B 800 KMIIOMETpax K 10Ty OT CTOJAMLBI Y roposa
CaHThsAr0 Ha YMIUNCKON cTOpoHe AHA. UuiIuiiCKHMe BIACTU 3BaKyupoBaiu Ooisiee 3,5
TBICSYM 4YEJOBEK. B HEKOTOpBIX palloHaX COCENHEN I0KHOW ApreHTHHBI H3-3a
paccessHHOTO B aTMocdepe meruia ObUIM 3aKpbIThl IIKOJIBI, MPUOCTAHOBJIEHA padoTa
IIPABUTEIIbCTBEHHBIX YUPEKIACHUN, OTMEHEHBI HECPOUYHBIE XUPYPIrUYECKUE OIEPALIUH.
PacnpocTpanenue o0naka mersia OT U3BEPKEHUsSI IPUBEJIO K aBUAKOJIIATICY B COCETHUX
c Uunmm cTpaHax, aTakke K mepebosim ¢ aBuacooOmenueM B ABctpanuu u HoBoi
3enanauu.
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B Houb Ha 22 mas 2011 roaa u3Bep)keHHE ByJKaHAa ['pMMCBOTH Ha IOr0-BOCTOKE
Wcnannuu nepenuio B aktuBHYI0 (aszy. Illnelid nemma, npima u mapa oOT BylkaHa
nogHUMalcs Ha BeicoTy 10 20 kunoMmeTpoB. BoznyHoe nmpoctpancTBo Haa Ucnanaueit
OBLJIO BPEMEHHO 3aKphITO, 3aTeéM ObUIM OTMEHEHbI MHOTHE aBHapeichl B ['epmanHum
u bpuranuu.

B konue oktsiopsi 2010 roaa B CTaiui0 aKTUBHOI'O W3BEPKEHMUS IEPEIICNT OJIUH
U3 CaMbIX AKTUBHBIX BYJKaHOB MHmone3un Mepanu. beuin sBakyupoBansl 6osee 50
TBICSAY YEJIOBEK. YHUCIO %KEPTB U3BEPKEHUS ByJIKaHa IpeBbIcHIIO 300 4eoBexk.

Mepanu BXOJIUT B YKCIIO HauOoJyiee ONMacHbIX ByJkaHOB Muponesun: B 1994 rogy
NUPOKJIACTUYECKHE OOJlaka yHecau >KM3HM moutu 70 YenoBeK, a camMoe MOIIHOE
3a COBpeMeHHbIN nepuoa u3Bepkenue B 1930 roay noryouno 1,4 Teicsiun 4enoBeK.

14 ampeass 2010 roga Hadajnoch HW3BEP)KCHHE BYyJKaHA OUADBITIAHOKYIb,
KOTOpPBIM HaxoauTces B 200 KMIIOMeTpax K BOCTOKY OT ctonuubl Mcnanann PelikpsaBuka.
B pesynbTaTe u3BepxeHUs 00pa30BaioCh 0OJIbIIOE OONAKO MEmia, MPeacTaBisoLee
OIMACHOCTbH ISl TYPOMH aBUAIMOHHBIX JBUTATENEN U KPbUIbEB caMoJIeTOB. EBpornielickue
CIIy’kObl O€30MACHOCTU MOJIETOB MPUHSIM PELICHUE Ha BPEMsI 3aKPbITh BO3IYIIHOE
MPOCTPAHCTBO HAJl MHOTMMH TeppUTOpUSAMU. OOJIAKO BYJIKAHUYECKOTO MEIMIa HAaKPbLIO
cHayasia CeBepHYI0, 3aTEM YaCTHYHO 3amaHyto 1 Bocrounyro EBpomny. Llenyro Henento
OOJBIIMHCTBO a3pOnopToB EBpomnbl ObUIM MOJHOCTHIO 3aKPBITHI JUI BhIJIETA U IIpUJIETa
aBUAJalHEpPOB. OKCIEPTHl OLEHWIM ylepOd MHPOBOM 3KOHOMHKE OT U3BEP)KEHHUS
ByJIKaHa B 5 MUJUIMAPJIOB JOJUIAPOB.

Hama 3emis He BCs TBEpJOKaMEHHAs HACKBO3b, CKOpPEE OHA HAINIOMUHAET SULO:
CBEpXY TOHKasi TBEpJAas CKOpJyna, IOJ HEHW BI3KUWA CIIOM TOpsiYed mManmuu, a
B LIEHTPE — TBEPJOE SAPO. 3EMHasi «CKOPJIyINa» Ha3bIBAETCA iumocgepa, 4YTO B
NEPEBOJIE C TPEUECKOro O3HA4YaeT «KamMeHHas oOosoukay. TommmHa auTocdepsl B
cpenHeM okosio 1% paauMyca 3€eMHOro Imapa: Ha cyme oOHa coctaBiger 70-
80 kuimomMeTpoB, a B TITyOMHE OKEaHOB MOXKET ObITh Bcero 20 kuimomeTpoB. Jlutocdepa
BCS M3pE3aHa pa3jIOMaMH U HAaIIOMUHAET MO3aUKY.

TemnepaTypa MaHTHM — THICSYM TPATyCOB: ONMKE K sIAPY TemIiiepaTypa OoJibliie,
ommke K oOomouke — MeHblie. M3-3a  pasHunel  TemmepaTryp  HPOMCXOAUT
NEpEMEIIMBAHUE BEIIECTBA MAaHTHM: TOpPSYME MacChl IOJHUMAKOTCS  BBEPX,
a XOJIOJHBIE — OMyCKarOTCA (Tak e, KaK 3aKHIIAroIIasl BOJla B KACTPIOJIE WJIM YalHHUKE,
HO TOJIBKO MPOMCXOJUT 3TO B THICSIYM pa3 MEUIEHHee). MaHTHUs XOTh M pa3orpera 10
OTPOMHBIX TEMIIEPATYpP, HO M3-3a KOJIOCCAJIBHOIO JAaBJIEHUS B LICHTPE 3€MJIM OHA HE
KUJKas, a BSA3Kas — KaKk O4eHb Trycras cmoua. Jlurochepa-«ckopiyma» Kak Obl MIaBaeT
B BSI3KOW MaHTHH, HEMHOT'O IOTPY3UBIIUCH B HEE MO TSHKECTHIO CBOETO BECA.

Jocturas moaoumBbl JUTOC(EPHI, OCTHIBAIOIIAs Macca MAaHTUU KaKOe-TO BpeMs
JBUKETCS TOPU3OHTAIBHO BJAOJb TBEPAOM KAMEHHOW «CKOPJIYIbD), HO 3aTEM, OCTHIB,
OHA CHOBA OITyCKaeTcs B HampasiieHUH LieHTpa 3emiu. [loka MaHTHSI ABUKETCS BIOJIb
auToc(epbl, BMECTE C HEHl MOHEBOJE JABUKYTCS U KYCKH «CKOPIYHbD» (JIUTOCPEpHbIE
IUTUTBI), TIPU 3TOM OTJENbHbIE YaCTH KAMEHHON MO3auMKH CTAJIKMBAIOTCS M HAIOJ3al0T
JIpYT Ha Jpyra.

YacTte mIMTHL, KOTOpas OKa3ajach CHU3Y (HA KOTOPYIO HAMoJ3Jia Ipyras IUINTA),
MOCTETNIEHHO MOTPYXAETCsl B MAHTUIO U HAUYMHAET IJIaBUThCA. Tak oOpasyercs maema —
rycras Macca paciUlaBlI€HHBIX MOpPOJ C ra3aMHM M NapaMu Bojabl. Marma Jierde, 4yem
OKpYXalolllue TMOpOJbl, MO3TOMY OHAa MEUICHHO MOJHUMAETCd K IOBEPXHOCTH U
HAKaIJIMBAEeTCsl B TaK HA3bIBAEMBIX MarMaTHYECKUX OYarax, KOTOPBIE pacCIOIararoTcs
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yaiie BCero BJOJIb JUHUHU CTOJKHOBEHUS IIUT. Marma Oosiee KuaKasi, 4eM MaHTHs, HO
BCE JK€ JOCTATOYHO TyCTas; B IEPEBOJE C IPEUYECKOTO «Marma) O3HA4aeT «rycTas
1acTa» WM «TECTOY.

[ToBeneHnue packajaeHHOW MarmMbl B MArMaTUYeCKOM OdYare M MpaBja HAIIOMUHAET
JPOXKKEBOE TECTO: Marma yBEJIMYMBAETCS B OObEME, 3aHMMaeT BCE CBOOOAHOE
MPOCTPAHCTBO U MOAHUMAETCS U3 TIIyOMH 3eMJIM 1O TpelMHaM, HOPOBSI BBIPBAThHCS Ha
BOJt0. Kak TecTo MpUMOgHMMAET KPBILIKY KAaCTPIOJIA U BBITEKAET 4YEpe3 Kpail, Tak u
MarmMa TMpOpBIBAE€T 3E€MHYI0O KOpPY B CaMbIX CJIa0bIX MeECTaX W BBIPHIBACTCS Ha
MTOBEPXHOCTh. DTO U €CTh U3BEPKECHUE BYJIKAHA.

N3BepxkeHne ByJiKaHa IMPOMCXOAUT M3-3a Jerazanuu mMarmel. IIponecc nerazanuu
U3BECTEH KaXJAOMY: €CIU OCTOPOKHO OTKPBITH OYTBUIKY C Ta3WPOBAHHBIM HAIUTKOM
(JIuMOHAZOM, KOKa-KOJIOM, KBacOM MWJIM IIAMIIAHCKHM), pa3JaeTcs XJIOMOK, U U3
OYTBUIKH MOSIBIISIETCA IBIMOK, @ HHOTA U M€HA — 3TO U3 HAIIUTKA BBIXOAMT T'a3 (TO €CTh
NPOUCXOAUT ero jaeraszamusi). Eciu OyThbUIKY € IIAMIAHCKUM MEpe] OTKPhIBAHHUEM
NOTPSACTHU WM HArpeTh, TO U3 HEE BBIPBETCS MOILHAS CTPYS, U yIEPKATh 3TOT MPOLIECC
HEBO3MOKHO. A eciu OyTbUIKA HEIUIOTHO 3aKpbiTa, TO 3Ta CTPyd MOXET cama
BBIIIMOUTH MPOOKY U3 OYTHUIKH.

Marma B MarmMaTM4eCKOM oO4are HaxXOJUTCS IOJ [JABJICHUEM, TaK K€ KaK M
ra3supoBaHHbIC HAIUTKU B 3aKpbITOM OyTbUIKe. B TOoM Mecre, rne 3eMHas Kopa
OKa3ajach «HEIUIOTHO 3aKpbITa», MarMa MOKET BBIPBATbCS M3 HEJpP 3€MIIM, BBHIIIMOUB
«poOKy» BYJIKaHa, M 4eM IpoyHee Obula «IIpoOKa», TEM CHIIbHEE OYyIEeT U3BEpIKEHUE
BysnkaHa. [logHuMmasce BBEpX, MarMa TepseT ra3bl W Iapbl BOJABI M IPEBpAIIACTCS
B.Jlagy — Marmy, OO€IHEHHYI0 Tra3amMu. B oTiMume OT MMIy4YuX HANWTKOB, Ta3bl,
KOTOpbIE€ BBIACISAIOTCS TNPU HU3BEPKEHUHM BYJKAaHA, — TOPIOYUE, [O3TOMY OHU
BOCIUUIAMEHSIIOTCSI M B3pPBIBAIOTCS B Kepie BylikaHa. Cuiia B3pbiBa ByJIKaHA ObIBAeT
HACTOJIbKO MOIIHOM, YTO Ha MECTE€ TOpbl MOCIE HM3BEPKEHUS OCTAETCS OrPOMHAs
«BOPOHKA» (Kanivoepa), U €Clii U3BEPKEHUE MPOI0JDKACTCS, TO IPSMO B ATOM BIaUHE
HAYMHAET PaCTU HOBBIM BYJIKAH.

OpHako ObIBAa€T, YTO MarMe yJ1aeTcs HalWTH JIETKUH BbIXOJ Ha MOBEPXHOCTh 3E€MJIH,
TOrJa JiaBa BBITEKAET U3 BYJIKAHOB BOOOIIEe 03 B3PHIBOB — KakK KHIIsIas Kalla,
OynbKasi, epesMBaeTCs Yepe3 Kpail KacTproiu (Tak, HalpuMep, U3BEPratoTCsl BYJIKaHbI
Ha ["aBaiickux ocTpoBax). ¥ Marmbl HE BCEr/a XBaTaeT CUJI BBIUTH Ha MOBEPXHOCTh, U
TOTrJja OHa MEJUIEHHO 3acThIBaeT Ha riyOuHe. B sToM ciydyae BynkaH BooOlie He
oOpa3yercsi.

Kak ’xe Bce-taku pabotaer BynkaH? Korjga OTKphIBaeTcs «kjamaH» B 3emiie
(BpIIMOAeTcss MpoOKa BYJIKaHA), JaBJIEHWE B BEPXHEW YAaCTH MarMaTU4ecKoro ovara
PE3KO CHUXAETCs; BHU3Y JK€, IJIe JIaBJIEHUE MOKa elle OO0JbIIoe, PAaCTBOPEHHbBIE Ta3bl
BCE elle BXOJAAT B COCTaB Marmbl. B kepiie ByJKaHa W3 MarMbl YK€ HayMHAIOT
BBIJICJISITHCSl MY3bIPHKUA TAa30B: YE€M BBIIIE, TEM HUX CTAHOBUTCS OOJIbILIE; ATH JIETKUE
«BO3AYUIHBIE MIAPUKUY» TMOJAHUMAIOTCS BBEPX U YBIIEKAIOT 3a COOOMl BSI3KYI0 Marmy.
OKoJI0 TOBEPXHOCTH YK€ oOpa3yeTcsi CIUIONIHAs TMeHUCTass Macca (3acThIBILAS
ByJIKAHUYECKass KaMEHHas TICHa JaKe Jierde BOJbI — 3TO W3BECTHAs BCEM nemsa).
Jlerazanust MarMbl 3aBeplIaeTcs Ha MOBEPXHOCTH, TJ€, BBIPBABIIUCH HA CBOOOIY, OHA
npeBpaliaeTcs B JaBy, NENe, TOpsiure ra3bl, Hapbl BOJAbI U 00JIOMKH FOPHBIX TOPO/I.

[Tocne OypHoro mporecca Jerasalud JaBiICHHE B MarMaTHUYeCKOM oOyare
CHW)KAETCs, U M3BEpP)KEHHE BYyJKaHa MNpekpamaercsa. JKepio ByliKaHa 3aKpbIBaeTCs
3aCTHIBIIEH JIaBOM, HO MHOIJA HE OYEHb MPOYHO: B MArMaTHYECKOM OYare OCTAEeTCs



JIOCTAaTOYHO Kapa, MOATOMY Ha TMOBEPXHOCTh Ye€pe3 TPEIIMHBI MOTYT BBIPHIBATHCS
BYJIKAHUYECKHUE Ta3bl (@ymaponvl) WM CTPyW KHUISIIIEH BOIbI (eetizepsl). B aTom
CJIy4yae BYJIKaH BCE €lIe CYUTAETCS ACHCTBYIOMKUM. B 110001 MOMEHT B MarMaTU4eCcKOu
KaMepe MOXET HaKOMUTHCS OOJbIIOe KOJWYECTBO MarmMbl, W TOTJA MPOIIECC
U3BEP>KEHUSI HAYHETCSI BHOBb.

N3BeCTHBI Cilydad, KOTJa M3BEprajiuch ByJkaHbl, MonuaBime u 300, u 500, u
800 net. BynkaHbl, KOTOpbIE XOTS OBbI pa3 U3BEPTAINCH HA TTAMATH 4YesioBeKa (M MOTYT
3apaboTaTh BHOBB), HA3BIBAKOTCS CAAUUMU.

[ToTyxmmue (UiauM ApEeBHHUE) BYJIKAHBI — 3TO Te, KOTOpble paboTaiu B JaJIEKOM
reojioruyeckoM mpouuioMm. Hanpumep, cronuna llotnanauu ropoa 3auHOypr CTOUT Ha
JIPEBHEM BYJIKaHE, KOTOPbIN n3Beprayics oosiee 300 MUIUIMOHOB JIET Ha3a]l (TOTIA €Ille U
JIMHO3aBPOB-TO HE OBLIO).

3.4. TIporHo3 ByJIKaHHMYeCKHX U3BepPKeHMIt

Karactpoduueckue u3BEepkKEHUS BYJIKAHOB  COMPOBOXKIAIOTCA  OOJBIIUMU
JepTBaMmu cpeau HaceneHus. [Ipu uzBepxkenuu Bik. Tambopa B Mugonesun B 1815 T.
noru6io0 ot 60 Teic. 10 90 ThIC. yenoBek. B3pweiB Bik. Kpakaray B 1883 r. cran
npuunHO cmeptu 40 ThIC. 4YenmoBek. OT manmsmmx Tyd, OOpa30BaBILIUXCS IIpU
u3BepKeHUH BIK. JlaMuHrtoH Ha HoBoil I'BuHee, moru650 okosno 4 ThIC. YEIOBEK.
IIpenBECTHUKOM H3BEP)KEHUS SBIAIOTCA BYJIKAHUYECKHE 3EMIICTPSACEHUS, KOTOPBIE
CBSA3aHbl C ITyJIbCAllMEM Marmbl, IPOJBUTAIOLIEHCS BBEPX I10 MOABOIALLIEMY KaHAIy.
CrienmanbHble TPUOOPBI — HAKIIOHOMEPBI — PETUCTPUPYIOT U3MEHEHHE HAaKJIOHA 3€MHOU
MOBEPXHOCTU BOJM3M BYJKAaHOB. llepen n3BepKEeHUEM MEHSIOTCS MECTHOE MArHUTHOE
M0JIE M COCTaB BYJIKAHMYECKUX ra3oB, BelaesAomuxcsa u3 pymapon. Ha Kamuatke yxe
B 1955 r. Obulo mpenckazaHo u3BepkKeHUE BIK. be3bIMaHHBINA, B 1964 1. — BIK.
[uBenyy, 3aTeM — ToI0aYNKCKUX BYJIKAHOB.

Ha BynkaHM4eCKHX TEPPUTOPHUAX AEHUCTBYET P BYJIKAHMYECKMX cTaHUMW. Kak n
JUISL 3€MJICTPSCEHUM, COCTABJISIOTCS KapThl BYJIKAHUYECKOW OMAcHOCTH (pHCKa).
[TogpoOHast kapta Takoro poja cocraBieHa s Kamuatkm B P®, mns [NaBaiickux
octpoBoB M paitona Kackagueix top B CHIA. B Poccuiickoit dDeaepaunu
HENOCPEICTBEHHOE HAOJIOACHHE 3a BYJIKAHAMU OCYIIECTBISIETCS HMHCTUTYTOM
ByJKaHosioruu JlaneHeBoctouHoro otaeneHus AH PO.

IIporuo3 u3Bep;KeHUM OCHOBAH Ha JIBYX Ipynmax mMeTonos. [lepBele 0OCHOBaHbBI Ha
W3YYEHHM OJKA3HM CaMOro BYJKAaHA: OTHAEJBbHBIE BYJIKAHBl HW3BEPrarworcs ¢
OTNpeleNICHHBIMU HWHTEpBAaJlaMH BpPEMEHHU, JAPYTH€ CBOE MPOOYXKIACHHE 3HAMEHYIOT
3BYKOBBIMH 3(deKTamMu; 3HAHHWE BYJIKAHOB MOXET IOMOYb B MPEAYNPEKICHUU
U3BepKEHUU. Jlpyryro Tpyniy METOJOB COCTaBIISIIOT CJOKHBIE CTAaTHUCTHYECKHUE
BBIYMCJIEHUS WM HCCIIEIOBAHUS IPU3HAKOB TOTOBSIIEIOCS HM3BEPKEHUS C ITOMOIIBIO
TOYHBIX MPUOOPOB. BOKpYr omacHeIX BYJIKaHOB pa3MENIAlOT, Kak IPaBHIIO,
CEHCMHMYECKNE CTaHLWW, pEerucTpupyromue Toiuku. Korga naBa pacmmpsieTcs Ha
riyOuHe, 3aroJIHSsl TPEIIMHBI, 3TO BBI3BIBAET COTPSICEHHE 3E€MHOM IMOBEPXHOCTH.
3eMIIETPSICEHHs C OYaraMy IOJ BYJKAHAMH SIBJISIOTCS, TaKMM 00pa3oM, Ha/IEKHBIM
IIPU3HAKOM T'OTOBSILETOCS U3BEPIKEHUS.

HanexxHpIM SBJISIETCS METOJ IMPOTHO3a BYJKAHWYECKUX HM3BEPKEHHU HA OCHOBE
U3MEPEHHS] U3MEHEHUN HAKJIOHOB 3€MHOW MOBEPXHOCTH BOJIM3M BylkaHa. M3MeHeHHe



HAaKJIOHA TIOKa3bIBa€T, 4YTO TOTOBUTCS wu3Bep:keHue. Ilo ckopoctm HapacTaHus
VU3MEHEHUI MOKHO BBIYHUCIUTH IPUMEPHOE BPEMS U3BEPIKEHMUS.

HoBprit METO]I MPOTHO3a V3BEPKECHUHN MPEJICTABIISIET coboi
a’podoTorpadupoBaHre BYJIKAaHOB B MHPPAKPACHBIX JIydaX, U MO3BOJIIET ONPEACIIUTh
HarpeBaHUe 3€MHOM MOBEPXHOCTH U MOABEM T'OPSIYMX PACIUIABOB.

[loBenenue BOABI B KpaTrepe TAKXKE MOXKET CIYKUThb HAJEKHBIM I0Ka3aTelleM
rOTOBALIErocs u3BepxkeHus. VMHorma temmeparypa BOJBI ITOBBIMIAECTCA 10 KUIICHMS,
MHOTJIA OHa Iepell HU3BEPKECHHEM MEHSeT CBOM IBET (CTaHOBHUTCA Oypod wWiIH
KpacHoBaroi). Ilepen  W3BEep)KEHMEM  YacTO  YBEJIMYMBAETCA  KOHLIEHTPALUsA
CEpOCOAEPKAIIMX Ta30B M NapOB XJOPUCTOBOJOPOJHOM KHCIOTBI, B TO BpEMs Kak
MIPOIIEHTHI BOASHBIX MTAPOB YMEHbINAIOTCA U TOBbIIaeTcsa oTHomenue S/Cl.

Mocxer onpaBaarb ce0sd WU METOJA H3yYEHUsS W3MEHEHUS MAarHUTHOrO IOJs: Ha
Kamuatke B 1966 1. 32 12 4 10 W3BEp)KEHUS HANPSIKEHHOCTh MArHUTHOTO IIOJIS
ociabeBaa, a 3a HECKOJIBKO MECSIIEB 10 U3BEPKEHUSI MEHSJIACH U €T0 OPUEHTALU.

VYcenemHsld  IPOTHO3  BYJIKAHUYECKMX  U3BEPKEHUM  MOXKET  3HAYUTEIBHO
YMEHBIINTh BYJKAHWUYECKUN PUCK g HaceneHusa IT. [lerponaBnoBck-Kamuarckuid,
EmuzoBo, Kmroun, CeBepo-KypunbCk M IpyrMX HACEJICHHBIX ITYHKTOB, a TaKXKe IS
NIACCAKUPOB COTEH MEKIYHAPOAHBIX ABHAPEHCOB, €XKEIHEBHO COBEPLIAEMBIX BJIOJb
BOCTOYHOrO nodepexps Kamuartku.

C npakTH4ECKON TOYKHM 3PEHHUs BBLICISAIOTCS KPAaTKOCPOUYHBIE, CPEAHECPOUYHBIE U
JIOJITCOCPOYHBIE TPOTHO3bI BYJIKAHUYECKOU JEATEIbHOCTH.

Kpamxkocpounwiti npoenos— HanOosee TouHbIi. BbIBOJ 0 BpeMEeHHM MPEACTOSALIETO
U3BEPKEHUs JICJIAIOT HAa OCHOBE COBOKYIHOCTH PE3YJbTAaTOB BCEX METOJOB.
DuU3NYECKON OCHOBOM MPOTHO3a SIBIIACTCS MOCTEIIEHHOE U HEMPEPHIBHOE BO3PACTAHUE
JABJICHHUSI B MarMaTUYECKOM OYare W BBIBOJJHOM KAaHAJIE BYJIKAHA MEPE] U3BEPKEHUEM.
Bo3pacranue pnaBineHuss B BBIBOJHOM KaHajl€ BbI3bIBACT HANPSKEHUS WYNpPYyrue
nedopmaliii B OKpYKalOUIUX €ro TBEPIbIX MOPOJaxX, M3MEHEHUE HX (PU3NYECKUX
CBOMCTB, YTO OTpaxaeTcsi B (PU3MUECKOM II0JI€ B pailOHE BYJIKaHA. YCTaHOBJICHMS
3aKOHOMEPHOCTEHN CBA3M M3MEHEHUH (DU3UUYECKOTO MOJIS BYJIKAHA C €r0 JeATEIbHOCThIO
U HENpepbIBHbIE HAOMIOJEHUS 3a OTUMH H3MEHEHUSMU M COCTaBISAIOT CYTh
KpPaTKOCPOYHOI'O MPOrHo3a HU3BepkeHUil. K xapakTepHbIM SIBICHUSAM, IPEABAPSIOLIMM
U3BEPXKEHMS, OTHOCATCA: JedopMaluy 3€MHOM IOBEPXHOCTH, BYJIKAHHUYECKUE
3emieTpsaceHuss  (puc.  2.4);u3MEHEHHsT  TPaBUTAlMOHHOTO,  MarHUTHOTO U
IIEKTPUYECKOr0 IOJIEM B OKPECTHOCTAX BYJKAHA; PA30IPEB BYJIKaHA; W3MEHEHHE
TEMIEPATypbl M XUMHUYECKOTO COCTaBa (PyMapoJbHBIX Ta30B M BOJ TOPSIYUX
ucToyHnKoB. Haumbonee mnepCcHEeKTUBHBIMU CUMTAIOTCS METOJAbI, OCHOBAaHHBIE Ha
HAOJIOZICHUSX 32 BYJIKAHUYECKUMH 3E€MJIETPSICEHUSIMU, 3a JedopmaiusiMud 3€MHON
ITOBEPXHOCTH U 3a ra30TUIPOXUMUYECKUMU SABICHUSAMU Ha ByJikaHax. Haunnas ¢ 1980-
X IT., Ha KaMuaTke pa3BUBalOTCA Takke aspooTorpaMMeTpUUYecKue METOIbI TPOTHO3a
BYJIKAHUYECKUX U3BEPKEHUMH.

Jloneocpounulti npoeHo3 MOXKET ObITh BBIMOJIHEH C JOCTATOYHOW TOYHOCTBIO JIUIb
JUIsL T€X BYJKAaHOB, B JEATEIBHOCTH KOTOPBIX CYLIECTBYET IEPUOAMYHOCTh. /[l
OCTAJIbHBIX BYJIKAHOB 3TOT IPOTHO3 HE SABJISETCS TOYHBIM, a JIMIIb IIO3BOJISIET
YCTAaHOBUTh MPUYUHHO-CIIECTBEHHBIE CBSI3U B TEKTOHUYECKOU AESATENBHOCTA B KAKOM-
anbo ompeaeneHHOM paiioHe. Ha ocHOBe MOMOOHBIX pPacyeTOB MOXKHO IOJYYHUTh
BEPOSITHOCTHBIE XAPAKTEPUCTUKH, KOTOPBIE SBISIIOTCA BAKHBIMU JAaHHBIMHM IS
KPaTKOCPOYHOI'O U CPEIHECPOYHOTO IPOTHO3A.
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KonTpoabHbIe BONPOCHI

1. Ha yem ocHOBaH MPOTHO3 U3BEPKEHUM BYJIKAHOB?

2. C TmpakTUYeCKOM TOYKM 3pEHHs] KaKhe BBIACIAIOTCA  MPOTHO3BI
BYJIKAHUYECKOH eATeIbHOCTH?

3. YUem xapakrtepusyercs Vcaanackuii TUI ByJIKAaHOB?

4. Yem xapakrepusyercs ['aBaiickuii THIT U3BEPKEHUS BYJTKaHOB?

5. Uro Takoe u3BepKeHUE ByJIKaHa?

6. Kakue kaTeropuu coCTaBiIsIOT HPOAYKTHI I€ATEIbHOCTH BYJIKaHOB?

7. HazoBuTe Tpu THIIAa NU3BEPKEHUS BYJIKAHOB.

8. UeM xapakTepu3yeTcs NOJIENHBINA TUIl U3BEPKEHUI BYJIKAHOB?:

9. Uto Takoe KpaTKOCPOUYHBIN TPOTHO3 U3BEPIKEHUS BYJIKAHOB?

10. Yem xapakrepusyercs [lenelickuii THI U3BEep>KEeHUHN BYJIKAHOB?

3agaHus I CaMOCTOSATEIbHOM PadoThI

1. IlpopabGoTath KOHCHEKT JeKIu Ne3.

2. CocTaBUTh KPATKUI KOHCIIEKT JICKITHH.

3. PykomucHBIN BapuaHT KOHCIEKTa JeKIuu Ne3 0TCKaHUPOBATh M BHICTIATh HA
npoBepky (tugs3@mail.ru).
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Jexnus 4
I'maposiornyeckue onacHble siBJIEHUS.
Ilnan
4.1. HaBonneuwus.
4.2. lynamu.
4.3. 3amumTa OT HAaBOJHEHU.
4.4, Mepbl 6€3011aCHOCTH.

4.1. HaBoaHeHus.

HABOJIHEHUE — 3To 3HauuTenbHOE 3aTOIUIEHHE MECTHOCTH B pe3yJbTare
NOJbEMA YPOBHSI BOABI B PEKE, 03€p€ WJIM MOpPE B IEPHOJ CHErOTasHUS, JIMBHEM,
BETPOBBIX HAaroHOB BOJBI, IPH 3aTopax, 3axkopax U T.n. K ocobomy TuUmy OTHOCSTCS
HABOJIHCHMS, BBI3BIBAEMBbIC BETPOBHIM HAroHOM BOJIbI B YCThsi pek. HaBomHeHus
OPUBOAAT K Ppa3pylIEHUsSM MOCTOB, JOPOr, 3[IaHUW, COOPYKEHHM, MPUHOCIT
3HAUYUTENIBHBIN MaTepualbHBIN yIiepd, a mpu OOJBIIUX CKOPOCTSIX IBUKCHHS BOJbBI
(6omnee 4 M/c) u 00IBIION BBICOTE TTOAbEMA BOBI (00sIee 2 M) BBI3BIBAIOT THOENH JTI0IeH
Y KUBOTHBIX. OCHOBHOW MPUYUHOW pa3pylICHUN SIBISIOTCSA BO3IACHCTBHS HA 3[aHUS U
COOPY>KEHHUS TUJIPABIMYECKUX YJIapOB MACCHI BOJIbI, MUIBIBYIIHUX C OOJBIION CKOPOCTHIO
JBAVH, Pa3IUYHBIX OOJIOMKOB, TUIABCPENCTB W T.N. HaBOJHEHUS MOTYT BO3HHMKATh
BHE3AITHO U MPOAOJIKATHCS OT HECKOJIBKHUX YacOB 110 2 — 3 HEAEIb.

[TocnencTBusi HABOOHEHWUM [l 3J0POBbS JIIOAECH BO3HUKAIOT B PE3YJIbTATE
NPSIMOTO KOHTAKTa C TMABOJKOBBIMU BOJIaMU WJIM HAaHECEHHUS yiepda METUIIMHCKUM
yUpexKACHUSAM, HHPPACTPYKTYpE, IKOCUCTEMAM, 3amacaM NpOAOBOJIBCTBUS U BOJbI WU
CUCTEMaM COLMAJIbHOM mnojaep>Kku. OHM MOTYT BO3HUKATh HEMEIJIEHHO WIIU 4Yepes
HECKOJIbKO JTHEW, HEJeb WM MECSIEB MOCJe yXOAa MaBOAKOBBIX BOJ. 3a MOCIEAHUE
JBaJIaTh JIET HABOJHEHMS ObUIM 3aperucTpupoBaHbl B 49 rocymapcTBax-uieHax
EBponerickoro pernona BO3. Haumnas ¢ 2000 r. B pesymbrare 400
KPYMHOMACIITa0OHbIX HABOJHEHUMW, 3aperucTpUpOBaHHBIX B 0Oaze manHbix EM-DAT,
noru6mm Oosiee 2000 m moctpamanu 8,7 MIIH YeIOBEK, a TakKe ObUIM ITOHECECHBI
(uHAHCOBBIC TIOTEPH B pa3Mepe kak MuHuMyM 72 mipn eBpo (Guha-Sapir et al., 2015).

B ©6aze pannpix EM-DAT He peructpupyroTcsi MHOTHE MaJoMacliTaOHbIC
HAaBOJIHCHMS, KOTOPbIE TAaKKE CIIy4alOTCsi Ha I[IOCTOSHHOW OCHOBE B CTpaHax
EBpomneiickoro pernona BO3. DkctpemanbHOE BBIMAJACHUE OCAIAKOB CTalo Oojee
YacTbIM SIBJIEHHEM, KOTOPOE, COIJIACHO IPOTrHO3aM, JIOJDKHO elle 0ojiee y4acTUTHCS B
EBpomnelickom pernone BO3. HecmoTpss Ha NpPOrHO3UPYEMOE COKpAIIEHUE YHCIIA
JOK/JIUBBIX JIETHUX JHEH, MHTEHCUBHOCTh JKCTPEMAJIBHOTO BBIMAJCHUS JIMBHEBBIX
JOKJIEd MOXKET YBEIMUYUTHCA. DTO MOXKET MPUBECTU K OOJee 4acThIM U MHTEHCHUBHBIM
HABOJHEHUSIM pa3lIMYHBIX BUJOB. bojee Toro, cymecTByeT HECKOIbKO T'€0J0THYECKUX
U HUCTOPUYECKHUX JaHHBIX O 3aperucTpUpoBaHHBIX B EBporie 1myHamu, B OCHOBHOM B
paiione CpenuzemHoro u Yepnoro mops. LlyHamu, BbI3BaHHbBIE MOJBOJHBIMH WITU
HA3eMHBIMHU OIOJ3HSAMM, TPOUCXOAAT B OCHOBHOM B HopBeruu, xotss ObLIM
3apErucTPUpPOBaHbl Ccllydyan M B JApyrux dvactsax EBponbl. IlosTomMy nmeeTr cwmbIca
MOATOTOBUTHCS K TAaKUM SIBJICHUSM, HECMOTpPS Ha TO, YTO B TEUEHUE MOCIEIHETO
CTOJIETHS pa3pylnTenbHbIX IlyHaMu B EBporne He 6p110 (ESPON, 2005).

YpOBEHb YA3BUMOCTH JIFOJCA K IIOCIEICTBUSM HABOJAHEHHM 3aBUCHUT OT
KOMITJIEKCHOTO B3aUMOJICHCTBUS Pa3IUYHBIX (PaKTOPOB, TAKMX KaK CTEMEHb THKECTH U



CKOPOCTh 3aTOIUICHHUS, pa3MEIIeHHe MECT MPOXKHUBAaHUS W pabOThl B 30HAX W
AHTPONOTEHHOW CpeJie BBICOKOTO PHUCKA; COCTOSIHUE 3J0POBbS M MOTPEOHOCTH B
PEryJIIPHOM JICYEHUU; JOCTYMHOCTh W HAJIWYHME MNPEAYNPEXKICHUNA O HABOJHEHUU U
ABaKyaluu; ObICTpOTa MPUHATHS Mep pearupoBanus (Menne & Murray, 2013); a Takxke
JOCTYM K yCIIyraM 31paBOOXpaHeHusl. Bce rpynibl HacelneHus MoABEpraoTCs MPIMOMY
WM KOCBEHHOMY PHUCKY JUIsSl 3J0pOBbs BO BpeMs U mnocie HaBogHeHus (Tunstall et al.,
2006). I'ocynapcrBa-unensl EBponeiickoro pernona BO3 naunbosee yacto cooOmaroT o
HEXBaTKe O€30IMaCHBIX 3aMlacoB BOJIbI, MJIOXUX CAHUTAPHBIX YCIOBUSX, TPAaBMATU3ME U
nepedosx B MPeIOCTaBICHUH YCIYT 3/[paBOOXPAaHEHUS BO BpEeMsi HABOJHEHUH.
3aToryieHue MEIUUMHCKUX YUYPEXKICHUM TPUBOJUT K OCTaHOBKE HX pabOThI;
MOTepe WU TOBPEKICHUIO OOBEKTOB HWH(OPACTPYKTYPHI; TOBBINICHHOMY IPUTOKY
MalMeHTOB;  JOMOJHUTEIBHBIM  OCJIOKHEHHSIM B  OCYILIECTBICHUU PYTUHHOTO
MEIUIIMHCKOTO W  CECTPUHCKOrO yXoJla 3a TalUeHTaMHh C XPOHHYECKUMHU
3a00seBaHUsIMU. BbIJIO OTMEYEHO HECKOJIBKO HEAOCTATKOB B 00JIaCTH MPEJOTBPAICHUS,
oOecrieueHus: TOTOBHOCTH, PEarupoBaHUsS M BOCCTAHOBJICHHUS IIOCJE HABOJHECHUH,
BKJIIOYas  CIEAyIolUe MpuMepbl. Mepbl OXpaHbl 3JI0POBbS  3a4acTyl0 HeE
paccMaTpUBAIOTCS HEMOCPEACTBEHHO B MHOTIOCEKTOPAIBHBIX IUIaHAX JIMKBUJIALUU
Ype3BbIYaHOW CHUTyallUd Ha CiIyd4all BCEX BHUJOB OINACHOCTH, a €ClId U
paccMaTpHUBaKOTCS, TO B OCHOBHOM OTHOCHTEJIBHO KPUTUUECKHUX MOCIEACTBHIA.

— OmnepalMOHHBIN aHaNW3 CHOY>KO0 37paBooxpaHeHust (Hamp., OOJLHUYHOMN
O6e3onacHOCTH W (GYHKIIMOHUPOBAHUS) 3a4acTyl0 HE BXOJUT B MHOTOCEKTOpAJIbHBIC
OIICHKH PUCKA Pa3JIMYHBIX BUIOB OMACHOCTH.

— Ilpu  [1OATOCPOYHOM  TUJIAHUPOBAHUM  PEAKO  YUYUTHIBAIOTCS  BOIPOCHI
NpPEOCTaBACHUS  BOJABI, MPOJAYKTOB  MHUTaHUSA, CAHUTAPHO-TEXHUYECKUX U
TUTUEHUYECKUX CPEJICTB HAJJICKAIEro KauyecTBa M B JOCTATOYHOM KOJMYECTBE;
MEpONPUATHS N0 OXPAaHE 3I0POBbS BO BPEMS JIMKBUJALMK TOCJIEACTBUN; 3aIIUTHBIC
Mepbl MPOTUB MH(PEKIIMOHHBIX 3a00J€BaHUNA U XUMUYECKHX YTPO3; MEPONPHUITHS IO
HAJ30Py 32 CMEPTHOCTBHIO U 3a00JIEBAEMOCTHIO BO BpEMsI M TOCIE HABOAHEHWH; WU
Mephl JJI1 OTCIEKUBAHUSA TICUXHMUYECKUX PACCTPONCTB M 00ECIEUEHUs TCUXHYECKOTO
3JI0POBbsI ¥ OJIATOIOIYY s BO BPeMsl U TIOCTIC HABOAHCHHIA.

— CBsizaHHasg C JOJTOCPOYHBIMU CTPYKTYPHBIMH U HECTPYKTYPHBIMH MeEpaMu
MOJIh3a WJIM PUCKH JIJIS 3J0POBbS PEIKO YUUTHIBAKOTCHI.

— IItopMoBbIe mnpenynpexacHus o0 DJKCTPEMAIbHOM BBITIAJICHUH OCAJKOB
JIETIAl0TCS MIOYTH BO BCEX €BpoNeicKkux crpaHax. OIHAKO NMpeynpexaeHUus KOHKPETHO
O HABOJHEHHM 3a4acTyl0 HEJIOCTAaTOYHO CBOEBPEMEHHBI JJISl MPUHSITUS HaHJICKAIIUX
MEp B CHCTEME 3paBOOXpPAaHEHMS (Hamp., JJIs 3BaKyallMu JIOJIEH, MOJABEPraroIInXcs
BBICOKOMY pHUCKY). [101X0/1bI ¢ y4eTOM T'eHJIEpPHBIX M BO3PACTHBIX OCOOEHHOCTEN 0C000
YS3BUMBIX TPYIIT HaceleHus (Harp., MOXKWIBIX JIOACH, XPOHHUYECKUX OONBHBIX U
MUTPAHTOB) PEAKO IPUMEHSIOTCA Ha cTaauu mianuposanus (Menne & Murray, 2013).

— IlpaBoBass cpega BO MHOTHUX TOCyJapcTBax-ujeHaXx HE  IO3BOJISIET
CBOEBPEMEHHO MPEAOCTABISATh T'YMAaHUTAPHYIO TMOMOIb, OCOOCHHO MEIUKAMEHTHI U
pacxoanble matepuansl. C 1ENbIO0 NMPUJIAHKS HAMpPaBICHHUS MEpPaM IO COKPALIEHUIO
puckoB Oencteuii Ynpapnenue Opranuzanus OO0beauHeHHbIX Haruii mo CHMXEHHIo
pucka OenctBuii (YCPB OOH) wu rocynapcrBa-unensl npussaau CeHpaiicKyro
pPaMOYHYIO TIPOTpaMMy 10 CHMXKeHHUI0 prucka 6emctBuit Ha 2015-2030 rr. [IproputeTs
JAHHOW paMOYHOM MpPOrpaMMbl HaIpaBlIeHbl HAa PACUIMPEHUE TOHUMAaHUS PHCKa
OeACTBUI NpPU MOMOIIM MPOBEICHUS HAYYHBIX HCCIEAOBAHUMN; YKPEIJIEHUE CUCTEM



yIpaBICHUS] PUCKOM O€JICTBUIl; MHBECTUPOBAHUE B JIEATEIBHOCTh MO JOCTHKEHHUIO
YCTOMYMBOCTH K O€ICTBHUSM; TOBBIIMIEHHE TOTOBHOCTH K OEICTBUSM B LEJSAX
3¢ (HEKTUBHOTO pearnpoBaHUsl W BOCCTAHOBJICHHWE IO TaK HA3bIBAEMOMY MPUHIUITY
«yue, yem Opu10» (YCPB OOH, 2015 1.).

4.2. Iynamu.

M3-3a TOro 4ro Ha 3emie ylay4lIWIACh KOMMYHHMKAIIMU, MBIl CTaJd TOPA30 Yalle
CIBIIIaTh O IyHaMH. B mepeBoze ¢ SAMOHCKOro IyHaMu O3HA4aeT «BOJIHA B T'aBaHU.
UYewm xe OHA OTIMYAETCS OT MPUBBIYHBIX BOJIH, IyCTh A€ U IITOPMOBBIX?

['maBHOE OTJIMYME B TOM, YTO IIyHaMH IIPU PACIIPOCTPAHEHUH IIEPEHOCUT OTPOMHOE
KOJIMYECTBO BOJBI, & OOBIKHOBEHHBIE BOJIHBI 3TOr0 He nenaroT. [IpocTeie BOJIHBI
CBSI3aHBI C KOJEOAHWEM TOBEPXHOCTH BOJBI OKOJIO €€ PaBHOBECHOTO COCTOSHHUA.
Hampumep, ecau Bel 3a0pocuTe yA0UYKY, TO HOIUIABOK OyIeT IiaBaTh M KadyaThCsl Ha
BOJIHAX, HO MEPEHOCUTCS OH TOJIbKO BETPOM. DTO U O3HAYAET, YTO MOBEPXHOCTHBIE
BOJIHBI HE IEPEHOCAT BEILIECTBO.

Bonnbl, mnepeHocsmme Oonbline o00beMbl BOAb, B 1834 romy OTKpBLI
moTiaHackuid gusnk u umxkenep [xon Paccen. I'oToBsick k mepeBogy Oapk Ha
NapoBYIO TATY, OH M3ydyaj JABM)KEHHE OapiK, BJICKOMBIX JIOIIAJ(bMU, MO KaHalIy OT
OmuHOypra no I'masro. B y3kom kanane Oapka, Kak MOpILIEHb, THajla mepen coOoi
Boay. Korna nomanu Bapyr craiam, HEKOTOpOe BpeMs HabJt0Janock OypHOE JBUKEHHE
BOJIbI, a MOTOM IO033Ju Cy JAHA 00pazoBajCs IIaJKUW, OKPYTJbI BOJASHOW XOJIM HU
noHeccs no kaHaiy'. Paccen mornancs 3a HUM BepxoM. Tak Oblia OTKpbITa BOJIHA
HOBOT'O THIIA — COJINTOH.

[{ynamu oOpa3yeTrcsi mpu OBICTPOM BBITECHEHHWH OOJBIIMX OOBEMOB BOJBI.
Hanpumep, npu 3eMIeTpsICEHUU MOABEM CYLIU BbI3bIBAET 00pa30BaHMUE XOJIMa BOJbI HA
MOBEPXHOCTU OKE€aHa, M O3TO BO3MYIIECHHE HAYMHAET paCIpPOCTPAHATHCS MOAOOHO
conuToHy Paccena. XoTg X0JIM M HEBBICOK, HO IUIONIAJb OFPOMHAsA, MO3TOMY M BObI
nepeHocutrcss MHoro. JloGeras go Oepera, oOHa HEYMOJMMO 3amOJHSET €ro
BCEBO3MOJKHBIE HMIIM W 3ajduBbl. EciyM mox BOAOW NPOM3OWIET NpOBal CYIIH,
oGpasyercs BraauHa. [1o9ToMy’ Boma cHauana oToifeT OT Gepera, a OTOM OOPYIIHTCS
Ha HEro ¢ HEMCTOBOM CUJION. Tak dHeprus He CaMOro CHUIIBHOIO M3 U3BECTHBIX IyHaAMU
2004 r°Jla Obuta B Ba pasa OoJibIlie, YeM IHEPTUs BceX OOEBBIX CHAPSIOB, B3OPBAHHBIX
BO BTopoi1 MuUpOBOI BOMHE.

BoITecHEHrE BOJIBI MOXKET MPOUCXOANTH TAK)KE IPH OMOJ3HAX, IMAJIEHUNA KPYITHBIX
METEOPUTOB, U3BEPKEHNUH MTOJABOIHBIX BYJIKAHOB, ITOJBOIHBIX SJIE€PHBIX B3PHIBAX.

B 1597 rony omomnsens kpyroro Oepera Bonaru B Hmwknem HoBropone mpusen k
00pa30BaHUIO BOJIHBI IIyHaMH, BBIOPOCHBILIEH JepeBsiHHbIE cyaa Ha 40 M BriryOb Oepera.
Onoiysens Jbaa U rpyHra B utoie 1958 roga B Oyxrte JIutylisa Ha AJsicke BbI3Ball
nyHamu Beicotoit 500 M. [lynamu nocine m3Bepkenus ByinkaHa Kpakartay B 1883 rony
HECKOJIBKO pa3 000110 3eMJITI0 U JJOCTUIIIO KaK10M OyXThl Ha 3emiie.

[{yHamu — rpo3HO€ SBJICHHE MPUPOJIbI, HO YETOBEKY IO CUJIaM €ro MpejacKas3aTh.
Ha ocHOBaHMM TeOpHH, YUUTHIBAIOLIEH OCOOEHHOCTH pelibeda MOPCKOTO JHA, CAEIaHbI
IPOTHO3HBIE OLIEHKW I[yHAMH I@PH pPa3HbIX 3€MJIETPSICEHUSX B CaMbIX pa3HBIX
reorpaduueckux paiionax. [loaTomy camoe riaBHOe celWyac — 3TO MOCTPOEHHUE
HAJIKHOW CUCTEMBI OIOBEILEHUSI.



B rnyOuHe Henp 3eMiM NOCTOSHHO MPOMCXOAST OIPEAEICHHbIE ITPOLIECCHI,
IpUYeM B PaBHOW CTENEHH OHU 3aTParMBaroOT Kak 00JacTH CYIIHU, TaK U YacThb KOPBI MO
JTHOM BCEMHUPHOTO OKEaHa.

TexToHMYECKHE TUTUTHI CMEIAIOTCA, TIACThI CTAIKUBAIOTCS, BbI3bIBas KoJeOaHus,
IIOJ3EMHBIE BYJIKaHbl H3Beprarorcs. IloABOIHBIE 3EMIIETPSACEHHMST W HU3BEPIKCHUS
BYJIKAHOB HE OCTAIOTCSI HE3aMEUYEHHBIMM: OTH SIBJICHHS BBI3BIBAIOT OIPOMHBIE BOJIHBI,
HEPEIKO JTOKATHIBAIOIINECS 10 MATEPUKOB. DTH BOJIHBI HA3BIBAIOT LIyHAMU - B IEPEBOJIE
C SIIOHCKOTO S3bIKA TEPMUH O3HAYACT «TUI'AHTCKAsl BOJIHA, IPULIEAIIAS B TABAHBY.

Tomnma BoJbl, NpUXOAsAIIas B IBWKEHUE B pe3ysibTaTe KOJEOAHUNH MOPCKOTOJHa,
BJAIM OT CyIIM NpakThuecku Oe3o0maHa. Ho uem Ommke k Oepery' mpoaBuraercs
BOJIHA, TeM OOJBIIYI0 MOIIb OHA OOpETaeT, U TE€M BBIIIE CTAHOBHUTCA €€ T'PEOCHD.
HwxHue cionm BoabI, MPOXOAs MO AHY MU BCTpeyas COMPOTHBICHHUE, elie Oosee
HapaluBalOT SHEPTUIO BEPXHUX CIIOEB.

[{lyHamMu MOKET OBHTaThbCsl CO CKOPOCThIO 10 800 KMIIOMETPOB B 4ac, MPHU 3TOM
BBICOTA BOJIHBI HEPEJIKO COCTABISET U JECATh, U BA/LATh, U JaXXe€ TPUILATH METPOB.
Ota Macca BoJibl, 0OpYIIMBAsICh HA OEper, yHUUTOXKAET BCE HA CBOEM ITyTH, 3a0pachiBas
O0O0JIOMKM Ha MHOTO KHJIOMETPOB BIIyOb Marepuka. ONMacHOCTh LIyHAMHU 3aKJIIOYAETCA
€Ile U B TOM, YTO 3TO - HE OJAMHOYHAS BOJIHA: BCErO BOJIH MOXKET HACUUTHIBATHCA JI0
JIECATKA, IPUYEM CaMBbIMH OIIACHBIMU SIBJISIIOTCS TPEThS U YETBEPTASL.

Ho mmyHamMu MOeT BBITJISZIETh U HE KaK BOJIHBI, @ KaK CepHsi ObICTPO CMEHSIIOIINX
JpyT Apyra CUiIbHBIX OTJIMBOB U MPUIIMBOB, YTO HECET B c€0€ HE MEHBIIYIO OMACHOCTb.

Ilpuuunst 603HUKHOGEHUA YYHAMU.

o 7% Bcex myHamMu OOYCIIOBJICHBI OIOJI3HSIMH, KOTJa OIPOMHBIC TJILIOBI 3€MIIH,
TOPHBIX MOPOJ WM JibJa oOpymuBatoTcs B Boay. B 1958-m rony Ha Asnsicke Takoi
OIOJI3€Hb MPUBEN K 00pa30BaHMIO BOJIHBI BEICOTOM 524 meTpa.

OnacHbl Takke MOJBOAHBIE OIMOJ3HUM B PEUYHBIX JenbTaxX. OMOJ3HEBBIE I[yHAMH
peryisipHo ciydarorcss B MIHAOHE3MM M MPUBOAAT K MOSBICHHUIO JBAIATUMETPOBBIX
nyHamu. Enie 5% ciiydaeB npuxoauTces Ha U3BEP>KEHHS MMOABOIHBIX BYJIKAaHOB. MOXeT
NPUBECTU K MOSIBJICHUIO IIyHAMU U AESATENbHOCTh YEJIOBEKA - HAIPUMEP, MCIBITAHUS
TITyOMHHOTO OPYXKHSI.

Ho 85% Bcex ciydaeB, kKorja ObUIM 3aUKCUPOBAHBI I[yHaMH, CBSI3aHBI C
MOJIBOJIHBIMH 3€MJIETPACEHHUSIMHU. JIHO OKeaHa MpU 3TOM CMELIAETCS [0 BEPTUKAIH, U
MOBEPXHOCTH BOJIbI IPUXOJUT B ABMIKEHHUE, CTPEMSCH BEPHYTHCS K MPEKHEMY YPOBHIO.
[{yHamu pokKaaroT B OCHOBHOM 3€MJIETPSICEHUSI C OYaraMu, pacioyioKEHHBIMU OJIU3KO K
MIOBEPXHOCTH.

[Ipn 3emueTpsceHHs X OT MeCTa BEPTHKAJIBHOIO  CIBHra  PAacXOASATCs
MOBEPXHOCTHBIE BOJIHBI, HA3bIBAEMbIE MECTHBIMU IIyHaMHU. BbICOTa TaKUX BOJIH MOXKET
JIOCTUraTh TpUALATA METPOB. OJHOBPEMEHHO OT AMUIEHTPA PACXOJATCSA U MOABOJIHbBIE
BOJIHBI, KOTOpbIE€ MPOXOASAT IO BCEH TOJIIE BOJBI, OT JHA JIO0 MOBEPXHOCTH, U
JIBUTAIOTCS O CKOpocThIO 0T 600 10 800 KMIOMETPOB B HaC.

Ilocneocmeusn yynamu.

Kpome rubenu mroped IyHaMH BBI3BIBAIOT  3aTOIUIEHUS  3HAYMTEIIbHBIX
NpUOPEKHBIX TEPPUTOPHUIM U 3aCOJICHHE IOYB, Pa3pylICHHE 3[JaHUIl U COOPYKEHHIA,
pa3MbIB MMOYBBI, TOBPEXKACHUE CYI0B, IPUIIBAPTOBAHBIX Y Oepera.

Y1oObl YMEHBUINTH YIIEPO OT MOCIEACTBUN I[yHAMH CTPOUTENIBCTBO CIETYET
BECTHU BHE 30HBI UX BO3/eHcTBUA. ECiM 3T0 HE BOBMOXKHO — CTPOUTH 37JaHHSI TaK, YTOOBI
OHM BOCIPHHMMAJIM YyZAapbl CBOECH KOPOTKOM CTOPOHOM, WM pacloJjiaraTb MX Ha



NPOYHBIX KOJIOHHAX. B 3TOM citydae BoiHa cBOOOHO MPOWUAET MO 3JaHUEM, HE HAHOCS
emy yiiepoa.

[Ipu yrpose myHamu cyzia, OpUIIBAPTOBAaHHBIE Y Oepera, HEOOXOIUMO BBIBECTH B
OTKpPBITOE MOPE.

4.3. 3ammTa oT HAaBOAHEHHUH

HaBojHeHuss 3aHMMAlOT MEPBOE MECTO CPeAu CTUXMUHBIX OEICTBHM MO YHCITY
XKEPTB U MPUUUHAEMOMY yIIepOy. 3aluTa OT HABOJHEHUN - KOMILIEKC MEPOINPUSTUN
M0 MPEJOTBPAIIECHUIO WJIM CHUKEHUIO HEXKEeJIaTeIbHBIX MOCIEACTBUN HAaBOAHEHMUS.

Mepbl 3amuThl OT HABOJHEHHH MOTYT OBITh ONEPATUBHBIMH (CPOYHBIMH) H
TEXHUYECKUMHU (IIPEeLyIpEAUTETbHBIMU).

K oneparuBHbIM MepaM  OTHOCSTCS  CBOEBPEMEHHOE IPOTHO3UPOBAHHE
MaKCUMaJIbHbIX YPOBHEH HAaBOJHEHUM, CBOECBPEMEHHOE OIOBEIIEHHUE O BO3MOXKHBIX
OIMACHBIX YPOBHSIX, OPraHU3alMs 3BaKyallud HACEJICHHS U MaTEpPUAIbHBIX IEHHOCTEN 1
np. IIporHo3upoBanue yrpo3bl HABOJHEHHUS IO3BOJIIET CBOEBPEMEHHO OCYUIECTBUTH
KOMILJIEKC MPEAYIPEAUTENbHBIX MEPONIPUATUNA, 3HAYUTEIBHO CHIYKAIOIIUX BO3MOKHBIN
yiuepd M MOoTepu, a Takke 3a0JaroBpeMEHHO CO3/aTh YCJIOBUS JUIsl IPOBEIACHUS
criacaTeJIbHbIX U IPYIHX HEOTIOKHBIX padOT B 30HAX 3aTOIUICHUS.

OnHako omnepaTvBHbIE MEpbl HE peHIaloT B 1LEJIOM NpoOjieMy 3alluThl OT
HABOJHEHUH U JIOJKHBI OCYLIECTBIIATHCS B KOMIUIEKCE C TEXHUYECKUMH MEPaMH.

TexHuueckne Mepbl HOCAT NPEAYNPEAUTEIbHBINA XapaKTeP, U I UX BBIIOJIHEHUS
HEOOXOAMMO  3a0JIaTOBPEMEHHOE  CTPOUTENIBCTBO  CHEIHUATbHBIX  HMHXEHEPHBIX
COOPYKEHHUI C PACXOJOBAHMEM 3HAUUTEIBHBIX MaTepUATbHBIX M (UHAHCOBBIX
pecypcoB. B KoMIUIeKCE TEXHMUYECKMX MEpPONPHUITHI pa3nuyaloT AaKTUBHBIE U
MACCUBHBIE METO/IbI 3aLTUTHI.

K aKTUBHBIM MEPONPUSATUAM OTHOCSTCS: PETYJIMPOBAHUE CTOKA B PYCJIE PEK, OTBOJ
NMABOJKOBBIX BOJ, pEryJupOBaHUE [OBEPXHOCTHOTO CTOKAa Ha BOAOCOOpax,
3a0J1arOBPEMEHHOE Pa3pyLIEHUE JEISTHOIO TOKPOBA PEK.

Kaxxomy BuAy HaBOAHEHHMS COOTBETCTBYIOT CBOHM WHYKEHEPHO-TEXHUYECKHE
MEpPOIPHUATHS 110 3aAIUTE OT UX MOCIeACTBUNA. K HUM OTHOCATCS: MH)KEHEpHAs pa3BeliKa
pa3BUTHUSL OINMACHBIX MPUPOIHBIX SIBICHUN; NPUMEHEHHE crocola CHpsMIIEHHs pycia
PEKU; COOPYXEHHE Orpaxkiaromux gaamM0 (BaJOB) U JPYTUX COOPYKCHHM, ISt
3aJiep>KaHusl BOJAHBIX M CEJIEBBIX IOTOKOB, cOOpa WM CTOKa MX; MHCIIOJIb30BAHHE
cnocoba  MOACHIIKM  TEPPUTOPH;  IPOBEACHHE  OEpEeroyKpemnuTeabHBIX U
JTHOYTJTYOUTENbHBIX pabO0T; HAKOIUICHHWE aBapUWHBIX 3allacoB MaTepuana s
3aJieTbIBaHuUs MPOOOWH, MPOPHIBOB U HApAIMBAHMS BBHICOTHI 1aMO; 000pYI0BaHHE MECT
MOCAJIKU U BBICAJIKH; HAKOIJIEHUE U OpraHu3anus 0€30MacHOro XpaHeHUs pPe3epBHBIX U
ABTOHOMHBIX UICTOYHUKOB 3JIEKTPUUYECKOIN U TETJIOBOM SHEPTUU.

OcHOBHOE HampaBjeHHe OOphObI C HABOJHEHUSIMHU COCTOMT B YMEHBIICHUH
MaKCUMAaJIbHOTO pacxojia BOJbI B PEKE MyTeM MepepacrpeesieHus] CTOKa BO BPEMEHHU.
Jlnst ATOro  OCYLIECTBISIETCS MepepacipeiefieHne MAaKCUMaJbHOTO CTOKAa MEXIy
BOJIOXpAaHWINILAMH, TepeOpocka CTOKa MEXIy OacceiiHaMM U BHYTPU PEYHOTO
OacceiiHa. PerynupoBaHMe MaBOJOYHOIO CTOKAa C TIOMOLIBIO  BOJOXPaHUJIMUII
npuUMeHsieTcs JUIsl  CpedHux M KpynHbix pek. CymectByer 1Ba  BuAa
IPOTHUBOIIABOJKOBBIX ~ HAaKOMNMTEJEH: BOAOXPAHWIWILE PEryJUPYEMOro THIA H
BOJIOXPaHMIINILE aBTOMAaTHYECKOTO yAEepKaHUsI TaBOJJKOBOTO cOpoca.



OTBOJI TABOJIKOBBIX BOJI OCYIIECTBISICTCSI MYTEM HAIpaBJICHUS MaBOIKOBOTO
BojiocOpoca B 00BoaHbIe KaHaibl. OmpeaeneHHbI 3P(HEKT AaeT TakkKe YCTPOHCTBO
MPYJI0B, 3allaHell U IPYyTUX €eMKOCTEH B Jiorax, Oajikax U oBparax Jyisl llepexBara TajabIxX
U JIO’KJIEBBIX BOJI.

JIns AMKBUAALMM OMACHOCTH OOpa3oBaHUs 3aTOPOB Ha pEKax MPOU3BOIUTCS
paspyuieHue Jibaa B3pbiBamMu 3a 10-15 muelt g0 ee Bckpwitua. Haubonbmmii 3ddext
JIOCTUTaeTCs MpU 3aKiIajJKe 3aps/ioB MO Jiell Ha ri1yOuHy, B 2,5 pa3za MpeBbIIAIONLYI0
ero ToiaumHy. ToT ke pe3ynbTaT JaeT IOCHIAHUE JEASHOTO IOKPOBa MOJOTHIM
IIUTAaKOM ¢ J00aBKOM coju, 3a 15-25 gHel 10 BCKPBITHS peKH. 3aTOphbl JbJa IpHU
TOJIILIMHE CKOIUJICHUH He Oosee 3-4 M TUKBUAUPYIOTCS C MTOMOIILBIO PEYHBIX JI€I0KOJIOB.

K maccMBHBIM MEpOTPUSATHSAM OTHOCSTCS: OTPAXICHHUE TEPPUTOPUN aambOamu
(cuctemamu OOBaJIOBAaHWSA); YBEIMYCHHE MPOIMYCKHON CIOCOOHOCTH PEYHOTO PYCIa;
ITOBBIIEHNE OTMETOK 3alMIIAEMON TEPPUTOPHUH, ArPOJIECOMEITHOPALINS.

JlaMObI 0OBayiOBaHUsI U CTEHKH 3aIUThl OT HABOJHEHUN - 3TO TUIPOTEXHUYECKUE
COOPYKEHUS, 3alIMIIAIOIINE OT IABOAKOB T€ 3€MEJIbHBIE TUIOLIAAH, BO3JIE KOTOPBIX OHU
BO3BOAATCA. JlamMObl OOBasioBaHMS, MPEACTABIAIONIME COOOM CIUIOIIHBIE 3E€MIISIHBIC
HACBITMIMA, HCIOJb30BAINCh HA MPOTSHKEHUUM MHOTHX CTOJETUM. 3alllUTHBIE CTEHKU
CTposITCA M3 OE€TOHA M BO3BOJSATCS, KaK IMpaBUJIO, B pailoHaX ¢ pa3BUTOM 3aCTPOMKOIA,
/i€ U HACBINEW MPOCTO HE XBaTaeT MecTa. B GONBIIMHCTBE CITydaeB PSOM C TAKUMHU
COOPYKEHUSIMH PACMOJIaraloTCsl HACOCHBIE CTAaHUWH, KOTOPbIE BO BpPEMS IaBOJIKOB
UCIIONB3YIOTCSA  JUIsl  OTKAa4Kd JIMBHEBBIX W NPOYMX CTOYHBIX BOJ  YEpeE3
KaHAJIU3alMOHHBIE KOJIEKTOPHI.

Pa3zpymmTenbHOoe JeiCTBHE MTaBOIKOB MOYKHO OCJIa0UTh, YBEIIMUUBASI MPOITYCKHYIO
CIIOCOOHOCTh  BOJIOBOJOB, 4YTO JOCTUTAETCSl UHUCTKOM KaHAJIOB, CIPSAMIICHHUEM,
paclIMpeHrueM U yriayOJeHueM X pyciia U pa3MeIeHUEM B HEM 3aTBOPOB.

[ToBbIlIEHWE OTMETOK 3AIIMIIAEMON TEPPUTOPUU JTIOCTUTAETCA MYyTEM YCTPOWCTBA
HACBIMTHBIX TEPPUTOPHUIA, CBAUHBIX OCHOBAHUM, MOACHIIIKON HAa MOMMEHHBIX 3€MJISIX TIPU
PACIIMPEHNHN U 3aCTPOVKE HOBBIX TOPOJICKUX TEPPUTOPHH.

K arposiecomennopailuOHHBIM MEPOIIPUITUAM OTHOCATCS: MOCAAKA JIECO3AMMNTHBIX
noJioc B 0acceiiHax peK, pachalika 3eMJIH MOMepPeK CKIOHOB, COXPAHEHHE MPUOPEKHBIX
BOJIOOXPAHUTEINIBHBIX TOJIOC PACTUTEIBHOCTH, TEPpPACUpPOBAHUE CKIOHOB W T.a. [lpu
HaJIJIeKAIIEM YXO/JIE 3@ 36MEIbHBIMU YTOJbSIMU U JIECHBIMA MaCCUBAMU JIMBHEBBIE BObBI
AKTUBHO MOTJIONIAIOTCS] TOYBOM, 1 HHTEHCUBHOCTH MABOJIKOBBIX TOTOKOB YMEHbBIIIAETCSI.
Br16op crnocoba 3ammuThl 3aTOTUSIEMBIX TEPPUTOPUN 3aBUCUT OT MHOTHX (DaKTOpOB,
TaKMX KakK THIPABIUYECKUN PEXKUM BOJIOTOKA, pPebed) MECTHOCTH, WHKEHEPHO-
re0JIOTHYECKHE U TUAPOrEOJIOrHYECKUE YCIOBUS, HATMYME UHXKEHEPHBIX COOPYKEHUI B
pycie U Ha noiMe (TUIOTUHBI, BOJOXPAHUIIUIIA, MOCTHBI, JJOPOTH, BOJ103a00PHKI, 1aMOBI),
pacrnosioxkeHus: 00bEKTOB HAPOJIHOIO X035HUCTBA, KOTOPHIE MOJIBEPratoTCs 3aTOIJIEHUIO.

HaxoruieHHBIN ONBIT IPOBEACHUSI MEPOIIPUATUI 110 YMEHBIICHUIO ITOCIEACTBUNA OT
HABOJIHCHUI CBUJICTEJILCTBYIOT, UTO HAWMMEHBIIIME MaTepuajbHbIe 3aTpaThl M OoJiee
HaJIe)KHaAsl 3alUuTa TEPPUTOPUM OT 3aTOIJICHUS JIOCTUTAETCS TMPU MNPUMEHESHUU
KOMOMHUPOBAHHOTO croco0a OOpbObl ¢ HABOJHEHUSIMHU, KOTJA BBILIEIIEPEUHUCIICHHBIE,
AKTUBHBIE W IMACCUBHBIE METObI 3aIUThl UCIOJB3YIOTCS B KOMILUIEKCE, MPOBOISITCS
ONEPATUBHO U CBOEBPEMEHHO



4.4. MepsbI 6e301aCHOCTH.

IIpr yrpo3e HaBOJHEHHS MPOBOIAT MPEAYNPEAUTEIbHbIE Mepornpuarus. B
NEPBYIO Ouepelb — 3TO HMH()POPMHUPOBAHUE HACEICHHS O BO3HUKHOBEHUH YIPO3BI
HABOJHEHUS, YCUJICHHE HAOJIIOICHHS 3a YPOBHEM BOJIbI, TPUBEAECHUE B TOTOBHOCTh CHJI
U CPENCTB, MPEAHA3HAUYCHHBIX JJIs1 OOPHOBI CO CTUXHMEW M AJIA 3BAKyallud HACETCHHUS.
[IpoBepsieTcst cocrositHue naamO, IUIOTHH, MOCTOB M YCTPaHSIOTCS BBISBICHHBIE
HEJOCTaTKU. BO3BOJATCS JOMOJHUTENbHBIE HACBHIIHN, POIOTCA BOJOOTBOJHBIE KaHABBI,
TOTOBSTCS THAPOTEXHUYECKUE COOPYIKEHHUS.

[Ipn HapacTanuM yrpo3bl HaBOAHEHUS padOTa NPEANPUATHN, OpPraHU3ALMA H
YUPEKICHUN MPEKpalaeTcs, JIOAEH OTHIPAaBISIIOT IO JOMaM WM 3BaKyHpylOT B
Oe3omacHble pailoOHBbI.

B sTom ciiyyae Heo6xoumo:

— OTKJIFOYHTbH BOJY, I'a3 U AIEKTPUIECTBO;

— MNOTYIIMTH FOPSIIKE €YU OTOIICHHUS;

— MEPEHECTH HA BEPXHUE ATAXH 3[aHUU (UepJaKH) LIEHHbIC MPEAMETHI U BEILIH,
yOpaTh B 0€30IacCHOE MECTO CEJIbCKOXO3SIICTBEHHBI MHBEHTaph, 3aKONAaTh, YKPBITh
ya0OpEeHUs ¥ OTXOJIbI;

— NpU HEOOXOAMMOCTH OOUTH OKHA M JIBEpU MEPBBIX ITAKEH JOMOB JOCKAMHU
WM (paHEepOu;

— B34Th C COOOU JMYHBIE TOKYMEHThI, TOMEIICHHbIE B HEIPOMOKAEMBII MaKET,
JIEHbI'M U LIEHHOCTU, MEAUIMHCKYIO allTeuKy, KOMILJIEKT BEpXHEH OJIek bl U 00YBU IO
CE30HYy, IOCTEJIbHOE O€Nbe M TyaleTHble MNPUHAJICKHOCTH, TPEXIHEBHBIN 3amac
OPOAYKTOB MUTaHUS. Bem M NpoAyKThl JIydlle YJIO0XKUTh B YE€MOAAHBI (PIOK3aKH,
CYMKH);

— NpUOBITH K YCTAaHOBJIEHHOMY CPOKY Ha COOpHBIN 3BaKyallMOHHBIN MYHKT IS
pEruCTpaIiy U OTIPABKU B O€30TaCHBIN pailoH.

JlelicTBUS TP BBITTOJIHEHNE YBAKYALMOHHBIX MEPOTIPUSITHH.

Ecnu HaBoJIHEHHE 3acTallo Bac A0Ma, HEOOXOAUMO:

— HE MOoJaBaThCs MMAHUKE U HE TEPATh CaMOO0Ia1aHKE;

— KaK MOXHO OBICTpee 3aHsITh OyrbKaifiiee, 0€30MacHOE BO3BBIIIEHHOE MECTO,
BEPXHHUE ITAKHU 3[aHUI, YepJlaKk WM KPBIIY J0Ma U ObITh TOTOBBIM K 3BaKyallld IO
BOJIE, B TOM YHCJIE C TOMOILBIO MOAPYYHBIX [IJIABCPE/ICTB;

— TMPUHATH MEPBHI, MO3BOJISIOUINE CIIAcaTEIsIM CBOEBPEMEHHO ce0si OOHAPYKUTh.
B cBeTiioe Bpemsi CyTOK 3TO JIOCTUTaeTCs BBIBEIIMBAHMEM Ha BBICOKOM MECTE OEoro
WM [IBETHOTO MOJIOTHMILA, @ B HOUHOE BPEMS - M0JIaY€il CBETOBBIX CUTHAJIOB;

— 10 OpUOBITHS TOMOIIM, €CITM BaM HE YIPOXaeT OMAaCHOCTh, OCTAaBAThCS HA
BBEIOpAaHHOM BaMU MECTE;

— CaMOCTOSITEJIbHYIO HBaKyallMI0 Ha HE3aTOIUIEHHYK) TEPPUTOPHUIO MPOBOJIUTH
TOJIBKO B CIy4yasX HEOOXOJIMMOCTH OKa3aHUS HEOTJIIOKHOW MEIULMHCKON IMOMOIIU
nocTpagaBmuM. /{151 caMOCTOATENbHON ABaKyallud UCIOJIb3YIOTCS JIMUHBIE JIOAKHA WU
Katepa, IJIOThl M3 OpeBEeH M ApYyruxX MNOJApY4YHbIX MaTepuanoB. I[lpu sBakyanuun
HE00X0IUMO COOJII0IaTh MEpbI 0€30MACHOCTU: BXOAUTH B JIOJKY, KaTep MO OJTHOMY, BO
BpEMsI UX JIBIDKEHMS HE CaJIUThC Ha 00OpTa, HE MEHSATHCA MECTAMU U HE TOJIKAThCSI.

Ecnu BBI BCe K€ OKa3aJIMCh B BOJE - HY’KHO CPOYHO BBIXOAUTH HA BO3BBILICHHOE
MECTO, a €CJIM B JIeCy — TO 3a0paThCsl HA IPOYHOE Pa3BECUCTOE U BBICOKOE JiepeBo. Ecnu



BbI BCE JK€ OKA3aJIUCh B BOJIE, TO IUIBIBUTE K OMI>KalIieMy HE3aTOINIEHHOMY YYacTKy He
OPOTUB TEYEHUS, a MOJA YIJIOM K HeMmy. JUJIs 3TOro MCHOJB3YHMTE BCE NPEIMETHI,
CHIOCOOHBIE yaepKaTh Bac Ha Boje: OpeBHa, TOCKU, OOJOMKH JepeBbeB U T.1. B mecTax
¢ OOBIIMM KOJHMYECTBOM BOJIOPOCIEH UIIH TPaBhl N30eraiTe pe3kux ABMKCHUN, YTOOBI
HE 3aITyTaThCA.

[Tocne cnazna Boibl HEOOXOAUMO:

— BEPHYTHCS, 110 BO3MOXKHOCTH, B MECTO MPOXXUBAHUSA, IIEPE] BXOJAOM B 3/1aHUS
yOenuThCs, 4YTO HMX KOHCTPYKLMM HE TpETeprend sBHBIX pa3pylleHMHd U He
IIPEACTABISIOT ONIACHOCTH;

— NpU OCMOTPE BHYTPEHHUX KOMHAT 3/JaHHMS HE PEKOMEHJIYETCSl B KayecTBE
MCTOYHHKA CBETA MMPUMEHATh CIIMYKH WJIM CBEYH M3-3a BO3MOYKHOI'O MPUCYTCTBHUSA Ia3a.
JJis 5TUX 1enei Jydllle NCIOIb30BaTh AIEKTpUIecKue PoHapH;

— OCTEpEeraMTech IOPBAHHBIX WM IPOBUCIIMX 3JIEKTPUYECKUX IMPOBOJOB.
3anpemiaercs BKIJIIOYATh 3JIEKTPONPUOOPHI A0 MPOBEPKU CHELHATUCTAMH COCTOSHUS
IIEKTPUYECKOU CETH;

— O TOBPEKIEHUSAX W  pa3pylIEHUSAX  BOJONPOBOJHBIX, Ta30BBIX U
KaHAJIM3AI[MOHHBIX MArucTpalied HEMEIJIEHHO HY>KHO COOOIIMTH B COOTBETCTBYIOIIHUE
KOMMYHaJIbHBIE CITYKObI M OpraHU3alUY;

— MOIAaBIIKE B BOAY MPOAYKTHI KATETOPUUECKH 3aMPEIIACTCS IPUMEHSATD B TUIILY
710 TIPOBEJCHUSI IPOBEPKU CAHUTAPHO - SMUJEMHUOJIOTHYECKON CiIy»k00i1 1 6€3 ropsyeit
00paboTKH;

— NPOBEPUTH 3amachl MUTHEBOW BOJIBI, @ UMEIOIINECS KOJIOALBI OCYIIUTh ITyTEM
BBIKAYMBAHMS U3 HUX 3arPA3HEHHOM BOJIBI.

[lepBoouepeIHBIMU MEPONPHUATUAMH O OKAa3aHUI0 MEAUIMHCKON MOMOIIM IPHU
HABOJAHEHUSX SBJISIETCS M3BJICUEHUE TMOCTPAJAABIIMX U3 BOJbI, HUX COrPEBaHHUE,
CTUMYJIMPOBAHUE CEPJICUHON U bIXAaTEIbHOMN 1EATEIbHOCTH.

K ToHyliemy 4enoBeKy MOAIUIBIBATH JIydllle ¢O CHUHBL. [IpuOIM3MBIINCE, B3STh
€ro 3a roJioBy, pyKH, IJEYH WM BOPOTHHK, MOBEPHYTH €0 JIMLIOM BBEPX U IJIBITH K
Oepery, paboras cBOOOAHOW pykol u Horamu. Ecim mnpu oOkazaHUM TOMOIIU
YTOIAIOIIEMY Bbl HCIOJIB3YETE JOJKY, TO BBITACKABATH YEJIOBEKA U3 BOJbI JIYUILIE BCETO
CO CTOpOHBI KOpMBL. B TOM ciyyae eciM JOOKa OTCYTCTBYET, TO MOKHO
BOCTIOJIb30BaThCSl MOJPYYHBIMU CpEACTBaMH - Ooukamu, OpeBHaMH, ACPEBSIHHBIMU
MIUTaMd W JIBEpSIMH, aBTOMOOWJIBHBIMH KaMepaMH U JAPYTUMHU THpeaMETaMH,
CIOCOOHBIMH YAeprKaTh UeJIOBEKa Ha IJIaBYy.

CnmcoK MCIOJIb30BaHHBIX HCTOYHUKOB U JIUTCPATYPhbI

1. AbpamoB B.B. bezonacHocTs xu3nenestenbHoctd, M. 2013rox, 365 c.

2. I'ycsaxoB B.K. CunbHelye iyHaMd MUPOBOTO OKeaHa M MpodiieMa IyHaMu-
paiioHupoBanust MOpckux nodepexuii, M. 2013 rox, 46 c.

3. be3zonacHOCTh KU3HEACATEILHOCTH: YueOHUK /i By30B / JI. A. Muxaiinos, B.
I[1. Conomun. A. JI. MuxaitnoB A. B. Ctapoctenko u ap. — CII6.: ITurep, 2006 — 302 c.:
uil.

KonTpoabHbIe BONPOCHI
1. Yto HeoOX0quMO MpeANPUHUMATD ITPU HAPACTAHUU YTPO3bl HABOJHEHUS ?
2. Ecnu HaBoiHeHue Bac 3actano noma, 4To He00OX0UMO MPEANPUHUMATD?



3. Kakumu MoryT OBITh OCECTBUS IlyHAMU?

4. Ha3zoBuTE OCHOBHBIC TPUYMHBI BOSHUKHOBEHUS ITyHAMH.

5. Yto Takoe HaBOJHEHHE?

6. Uto HeoOX0auMO MPEANPUHSATH MOCIE CIaJa BOIbI?

7. HazoBuTe mnepBoOUYCpEHAHBIC MEPONPHUIATHS II0 OKA3aHHIO MEIUIIMHCKON
MTOMOIIY TTPY HABOTHCHHSIX.

8. JleficTBHS MPH BBITIOJHEHNE YBAKYaIIHOHHBIX MEPOTIPHITHH.

9. Uto HEoOX0IMMO MPEANPUHUMATH JJIS TUKBUIAIMK OMIACHOCTH 00pa30BaHUs
3aTOPOB Ha peKax?

10. HazoBuTe oCHOBHOE HallpaBlieHHEe OOPHOBI C HABOAHEHHUSMHU.

3aganus 119 CAMOCTOSITEIbHOM PadoThl

1. IIpopabotarh KOHCHEKT JieKIuu Ne4.

2. CocTaBUTh KPATKHI KOHCIIEKT JCKIHH.

3. PykomucHBII BapuaHT KOHCIIEKTa JeKId Ne4 OTCKaHMPOBATh U BBHICIATH HA
npoBepky (tugs3@mail.ru).



Jleknusga 5

IHoxapsbl U B3pHIBHI.
ILinan
5.1. CamoBocriaMeHEeHHE.
5.2  B3pbIBHOE pa3BUTHE MPOLIECCOB FOPEHUSI.
5.3. Jledbnarparmus u neroHanus. Kinaccudukaius B3pbIBOB.
5.4. CnyyaiiHble B3pBIBHI.
5.4.1 B3pbiBHI KOHJIEHCUpOBaHHBIX BB.
5.4.2 B3pbIBBI TOIUIMBHO-BO3AYIIHBIX CMECel B 3aMKHYTOM O0OBbEME.
5.4.3 B3pbIBBI COCYZIOB C Ta30M IO/ IaBJICHUCM.
5.4.4 B3pbIBBI EMKOCTEHN C IEPETPETON KUIKOCTBIO.
5.4.5 B3pbIBbl HEOTPAaHUYCHHBIX 00JIAKOB TOTUIMBOBO3YIITHBIX CMECEH.
5.4.6 Ilapossie.

5.1. CamoBocILIaMeHEHHe.

CamoBoOCIIIITaMEHEHNE — TIPOLECC BO3HUKHOBEHMS TOPEHHUs B pe3yJbpTaTe TOro,
YTO TOproYasi CMECh HarpeBacTCs U3 BHE JO TaKOM TEMIIEpaType, BbILIE KOTOPOM OHa
3aropaeTcsi CaMOCTOATEIbHO, O€3 TOIOTHUTEILHOTO BHEIIHETO BIUSHHUSL.

CamoBoOCIITIaMEHEHUE - PacIpOCTPaHEHHBINA MPOLECC, NPUCYLIUI OYEHb MHOTUM
BenjecTBaM. OOBIYHO CAMOBOCIUIAMEHEHHE BEILIECTB MPOUCXOTUT MpPH JAOCTHKEHUU
OIPENEICHHON TEMIIEpaTyphl, KOTOpast Ha3bIBACTCS TEMIIEpaTypOou
camMoOBOCIUIaMeHeHus. Ho  cymiecTByroT  BemectBa M CMECH  CIIOCOOHBIE
CaMOBOCIIIAMEHSITCS M MPU KOMHATHOM (M Ja)e HIbKe) TeMiieparype 0e3 BO3AelcTBUs
BUJIMMOI'0O UCTOYHHKA Teria. Takue peaklMy BhIMISIAST T0OBOJIBHO 3(h(PEKTHO.

MexaHusMm palbOThl TAKUX CMECEed - CaMOYCKOPSIOIIAACs HK30TepMUYECKas
peakuusi MpOTEKarllas ¢ BOCIUIAMEHEHMEM cMecu. BcmeacrtBue 3TOro, BpeMs
BOCIUJITAMEHEHUS TAKUX CMECEW 3aBUCUT OT BHEIIHEH TeMIepaTypsl (UEM OHA BBILIE, TEM
BpeMsl BOCIUIAMEHEHHS MeHbIIIEe). [10 MOHATHBIM NMPUYMHAM XpAaHEHUE T'OTOBBIX CMECEH
HEe pekomenayerca. IIpm  oOuyeHbp  BBICOKOM CKOPOCTM  pPa3BUTHsA  Ipollecca
CaMOBO3TOpPaHUsl MOTYT OBITh IMOJIyYE€Hbl M CaMOJAECTOHHPYIOIIME cMecu (Hampumep,
CMECH aJTFOMUHHUEBOMW MBUIM, YIJI U IEPEKUCH BOJIOPOJA WIM CMECh HUTPAaTa aMMOHUS C
NEPMAHTAaHATOM KaJlisA), HO M3-32 UX KalIpHU3HOTO MOBEIECHHMS IMOKA3bIBATh ONBITHI C UX
NPUMEHEHUEM WM JaXe F'OTOBUTh TAKUE CMECH He pexkoMeHpayercs! Cienyer UMeETh
BBU/]IY, UTO CaMOBOCILJIAMEHSIONIAsICSI CMECh MOXET 00pa30BaThCs U TOT/Ia KOTJa 3TOTO
HE OXKUJACT U caM dKcnepuMeHTaTop. s ux BO3ZHMKHOBEHUS MOIXOIUT MPAKTHUECKH
It00ast SK30TEepMUYECKAsl PEaKIUs IPOXOAIas B OTCYTCTBUU WA NMPU MUHUMAILHOM
KOJIM4YecTBe pacTtBopurens. Hampumep, omucaH cilydail caMOBOCIIAMEHEHUSI CMECH
cyib(aTa MeIU C OPOLIKOM JK€J€3a U ONMIKAMM.

[Io cxopocTHM BOCIUIAMEHEHHUS BEIIECTBA M CMECH MOYKHO pa3lesiuTh Ha:
BOCIUIaMEHSIOIIMECS HeMemleHHO (1-2 cexkyHAbl MOcCie CMEIIMBaHUsi PEareHToB),
BOCIUIAMEHSIOLIMECST 4yepe3 HempojoipkurenpsHoe Bpems (0,1-5 MuHyT mnocrie
CMELIMBAaHUS PEAareHTOB) M BOCIUIAMEHSIOLIMECS 4Yepe3 MPOJOJKUTEIBHOE BpeMs
(Oomee 5 MuHYT mocie cMmemuBaHus peareHtoB). Ciemyer 3aMeTuTh, YTO 3Ta
KJacCU(pUKalUsi OYEeHb YCIOBHA, BCIEACTBHE CHJIBHOM 3aBUCUMOCTH BPEMEHHU
BOCIUIAMEHEHUSI OT BHEIIHUX YCJIOBUH (COCTaB CMeCH, TeMmIlepaTypa BO31yXa,



BJIQYKHOCTh BO3/yXa U PEAreHTOB, UX KOHUEHTpAaLMs). BoJIbIIMHCTBO cMecel U BEIIECTB
BOCIUIAMEHSIOTCSI HEMEIJIEHHO MOCII€ CMENIMBAHUS WU TIOMIAIaHUs HAa BO3/1YyX.

[Io ycnoBuSIM BOCIUIAMEHEHHMSI BEIIECTBA M CMECH MOXHO pPa3JeiauTh Ha
HECKOJIbKO TpYyMI:

1. BemectBa U cMecH BOCIUIaMEHSIOIIMECS B Tapax WM Ta3aX OTJIWYHBIX OT
BO3lyXa.

Takux BeniecTB U cMecell OYeHb MHOTO, HAIIPUMeEp:

Bce oprannueckue BemiecTBa, METaJIbl, HEMETANIBI U MHOTHUE COCIUHEHUS B
razoo0paszHoM ¢rope, TpeXPTOpUCTOM Xjope, pTopuie KUCIOpoaa, JUOKCcUuaudTopuie
CaMOBOCIIAaMEHSIIOTCS. B 9acTHOCTH MOKHO HaOJIIOAaTh CaAMOBOCILJIAMEHEHHUE CllerKa
MOJIOTPETOM BOJBI B PTOPE, CTEKIIA B TPEX(PTOPUCTOM XJIOpE.

B razoo0Opa3HOM XJOpe CaMOBOCIUIAMEHSIOTCS: IMOPOLIOK CYpbMbl (TOPHUT
KpacuBbIMU O€lBIMU HUCKOpPKaMM), KpacHbId U Oenblid pochop, ckunugap Ha pa3BUTON
MOBEPXHOCTH (HampUMep Ha Bate).

B napax 6poma caMoBocILIaMeHsI0TCS: cypbMa, (hochop.

2. BemectBa M CMeCHM CaMOBOCIUIAMEHSIOIIMECS NPH CONPUKOCHOBEHUH C
BO3JIYXOM.

OOBIYHO ATO XUMUYECKU aKTUBHBIE BEILIECTBA, HAIPUMED:

Meramueckue pyouauii u 1e3ui, nupodopHbie MeTauibl  (MUpodopHOe
KEJIe30, HUKEJIb), MHOTHE MPOCTENUIINE METAJUIOPTaHNYECKUE BEIIeCTBa (METUIIHATPU,
METWLIUTHIT), BOJIOPOJ B IPUCYTCTBUU TUIATUHUPOBAHHOTO acOecTa.

3. BemecTBa 1 cMecH CaMOBOCINIAMEHEHNE KOTOPBIX AKTUBUPYETCS BOJIOM.

OOBIYHO 3TO CMECH, B KOTOPBIX BOJA CIYXHUT PAacCTBOPUTEIEM Jisi OJHOTO U3
KOMITIOHEHTOB, TIOCJIE€ PACTBOPEHHS KOTOPOrO HAUYMHAETCA CHIIBHOAK30TEpMHUYECKAs
peakuusi MpUBOASIIAs K BOCIUIAMEHEHUIO CMECH. Takke 3TO MOTryT ObITh BEUIECTBa
pearupyroume ¢ BoJI0M ¢ O0IbIINM BbIJIEIEHUEM TEIUIA.

Hanpumep: nMdTHIILIMHK, TPUATUIATIOMUHUN.

OCHOBHBIM TapaMETPOM, XapaKTEPU3YIOIIUM CTENEHb IOXApPHOW OMACHOCTU
BEILECTBA MPU CAMOBOCIIAMEHEHHH SIBIISIETCSI:

TEeMIepaTypa CaMOBOCIUIAMEHEHUs — HAUMEHbIIAsi TeMIlepaTypa CUCTEMBI, MpU
KOTOPOM MPOUCXOAUT PE3KOE YBEINYEHUE CKOPOCTH SK30TEPMUUYECKON PpEaKIMH,
IIPUBOJISIIIEE K MOSBICHHUIO TUIAMEHHOTO TOPEHHS.

Ha Ttemneparypy camMOBOCIUIAMEHEHHUSI BIUSIOT TP OCHOBHBIE TPYIIIBI
(bakTopoB:

— BHJI TOPIOYErO BEILECTBA;

— COCTaB I'OPIOYEUN CMECH;

— YCIJIOBHSI, B KOTOPBIX HAXOJUTCS TOPIOYasi CMECh.

K mepBoii rpynme hpakTopoB OTHOCSTCS:

— TeIIOTBOpHAs CIIOCOOHOCTh rOproYero BemecTBa Q, U CTPOCHHE MOJIEKYJIbI
(ompezenseTcs TAKUM MOKa3aTeNleM, KaK CPEHss JUTHMHA YIIIEPOAHOH Lend lg).

— Ko BTOpoii rpynne oTHOCSTCS:

— KOHIIEHTpAllMsl FOPIOYEro BEIIeCTBa B CMECH (IB;

— KOHIIEHTpalus KHCIOPOJa B OKUCIUTEIBHON CPENE (POK;

— HaJu4ue HEropr4MX ra3oB B CMECH (HT;

— TMPUCYTCTBUE KATAJIU3aTOPOB WJIM UHTMOUTOPOB FOPEHUS.

K TpeTbeli rpynmne MOKHO OTHECTHU:



— naBieHue B cucteMe P;

— o0BeM roproyeit cuctemsl V,;

—  IUJIOIIAJb TEIUIOOTAAYH S;

— K03} UIUEHT TETJIO0TAAYH (L

— HadaJlbHas TeMrieparypa cmecu 7T,

Bce dakrtopsl, yBeaMuMBaIOlME€ HWHTEHCUBHOCTb TEIUIOBBIIEIEHUS TOproYei
CUCTEMBI MPUBOAT K CHUKEHUIO TEMIIEPATyphl CAMOBOCILIAMEHEHUS.

Bce daktopsl yBenuumMBaromye TEIIOOTIAdy TOpIOYe CHCTEMbl MPUBOAAT K
YBEIMYECHHIO TEMIIEPATYPhl CAMOBOCIIJIAMEHEHUSI.

JlanHple O TemmepaTrype CaMOBOCIJIAMEHEHHUS HCIOJNb3YIOT TIPU  OLEHKE
MO’KApOB3PHIBOOIIACHOCTH BelIeCTB. YeM HMke TemIepaTrypa CaMOBOCIUIAMEHEHUS
BEILIECTBA, TEM JIErY€ BO3HUKHET TOPEHHUE U TEM BBIIIIE €0 MOKapHasi OMaCHOCTb.

[To TemmepaType CcamMOBOCIUIAMEHEHHSI ONPEACNSIOT TPYIIY B3PHIBOOMACHBIX
cMecel mapoB 1 razoB ¢ Bo3ayxoM B cootBercTBuu ¢ [JHAOII 0.00-1.32-01 ,,IIpaBuna
YCTPOMCTBA AJIEKTPOYCTAHOBOK. DJIEKTPOOOOPYAOBAHNE CIIEIUAIBHBIX YCTAHOBOK™ JJIs
BBIOOPA B3PHIBO3AIIMIIIEHHOCTH 3JIEKTPOOOOPYI0BAHUSI.

3HayeHrue TeMIepaTypbl CaMOBOCIJIAMEHEHHUS MCIOJIb3YIOT MpH pa3paboTKe
MEpPOTIPUATUNA O OOECMEUYEHHUIO IMOXKapO- M B3PHIBOOE30MACHOCTH TEXHOJIOTUYECKUX
nporieccoB B cooTBercTBUU C¢ TpeboBanusMu ['OCT 12.1.004-91 s ompeneneHus
JOMYCTUMOM ~TEeMIIepaTypbl HarpeBa pabo4YuMX MOBEPXHOCTEH TEXHOJOTUYECKOTO
000pya0BaHUSI.

CamoBo3ropanue — BO3HUKHOBEHHUE TOpPEHHSI B pE3YyJbTaTe€ MPEBBIIICHUS
CKOPOCTH TEIUIOBBIACICHUSI 3a CYET MPOTEKAHUS BHYTPEHHUX 3K30TEPMHUUYECKUX
MPOIIECCOB HAJl CKOPOCTHIO TEIJIOOTAAYU B OKPY>KAIOIIYIO CPELy.

B 3aBucMMOCTH OT TIPUYMHBI, BBI3BIBAIOIICH MPOILECC MEPBOHAYAIBLHOIO
caMopa3orpeBa  BEIECTBA,  pa3IMYalOT  4YeThpe  BHJA  CaMOBO3TOpPAHMUS:
MUKPOOUOJIOTHUUECKOE, XUMUYECKOE, (DU3NYECKOe, TETIOBOE.

He cnegyer paccMarpuBaTh  MEPEUMCICHHBIE  BHJBI  CaMOBO3TOpaHUs
M30JIMPOBAHHO JIPyr OT Jpyra, B YUCTOM Buje. B OOJBIIMHCTBE Clly4aeB MPOIECC
CaMOBO3TOpaHUs — 3TO KOMOMHAIUS Pa3IUYHBIX MPOLIECCOB, UMEIOITUX OMPEACICHHYIO
MEPBOIPUYHUHY.

XuMu4ecKkoe caMoBO3ropaHue BO3HUKAET B MecTe KOHTAKTa
B3aMMO/ICHCTBYIOIIUX BEIIECTB, PEarupyrolUX C BbIACICHUEM TeIia. B 3aBucuMocTu
OT XapaKTepa OKUCIUTENS, BCTYMAIOUIETO0 B PEAKIUI0 C FOPIOYUM MaTepHaioM, 3TOT
BHUJI CaMOBO3TOpPaHUSl MOKHO TMOJpa3/ieIuTh Ha CaMOBO3TOPAHHE MPU KOHTAKTE C
KHCJIOPOJOM BO31yXa, MPU KOHTAKT€ C BOJIOM W MpPU KOHTAKTE C XUMHUYECKUM
OKHUCIIUTEIIEM.

Hanbonee xapakTepHbIMU TpUMEpaMy SIBJISIIOTCS CIIy4aud CaMOBO3TOpaHUS
MIPOMACJICHHON BETOIH, JIETKOBOCIUIAMEHSIONIUXCS JKUJIKOCTEM TIPU KOHTAKTE C
MapraHIlOBKOM, IPEBECHBIX OMWJIOK C KUCJIOTaMH U Tp. [loaToMy XpaHeHue BeliecTs 1
MaTepuaioB JOJDKHO BCETIa OTBEUATh TPEOOBAHUSIM WX COBMECTUMOCTH.

Hpyroii BUJI XMMUYECKUX pPEaKIMil BEIIECTB CBA3aH C B3aWMOJCHCTBHUEM BOJbI
wiu Baard. [Ipu 3Tom Takxke BbIIENAETCS T0CTATOYHAS JIJIsl CAMOBO3TOPAHUSI BEUIECTB U
MarepuasioB Temreparypa. [IlpumepaMu MOTYT CIyKUTh TaKHU€ BEIIECTBA, KaK Kalluid,
HATpWii, KapOWj  Kajblus, HeramieHas wu3BecTb W Ap. (OCoOEHHOCTHIO
MICJIOYHO3EMENBHBIX METAUIOB  SIBIIIETCA WX CIIOCOOHOCTH Pa3orpeBaThCs IO
JIEHCTBUEM BJIaru JI0 OOJIBIIUX TEMIIEPATyp U PACHICTUISATH BJIary Bo3Ayxa Ha BOJAOPO U



Kuciopoa. Bor moueMmy TymieHME BOJOM TAKMX BEIIECTB MNPUBOAUT K B3PBIBY
o0pa3zyrolierocs BOJIOPOJa.

Du3nyecKoe CaMOBO3TOpaHUE  SABISIETCA  CIIEACTBUEM  TEILIOBBLIACICHUSA
¢duznyeckux npoueccoB. K Takum oTHOCATCS:

— aJcopOLMs — NOTJIONIEHHUE Ia30B HAa MOBEPXHOCTU TBEP/IbIX BELIECTB,

— abcopOuus — pacTBOPEHUE MAPOB U Ia30B B JKUJKOCTSX, TEIUIOBbIICICHUE TIPU

TPCHHH.
MuKpoOHOI0rHYecKoe CAaMOBO3TOpaHUE XapaKTEpPHO Ui MAaTepHasoB, B
KOTOPBIX BO3MOJXKHA JKU3HEACATEIHPHOCTb MHUKPOOPTaHW3MOB. B OCHOBHOM — 3TO

pacTuTenbHble Matepualbl. CaMOBO3rOpaHUE MPOUCXOJUT, KaK MpPaBUIIO, B TIyOWHE
Marepuajiia Mpu JUIMTEIHbHOM XPAaHEHUM M OINPEJCICHHON BIIAXKHOCTU XPaHUMOTIO
Matepuana. B mponecce mpoTekaHus TaHHOTO BHJIa CAMOBO3TOPaHUs HA Pa3HbBIX €ro
Tamax MOTYyT TPOXOJUTh M JAPYrHe TMPOILECChl, XapakTEepHbIe [JIsi paHee
MepPEUUCIICHHBIX BUJIOB camMoBo3ropanusi. Hanboiiee xapakTepHbIM IPUMEPOM SIBIISIETCS
CaMOBO3TOpaHueE MPOIUIOTOJHUX CKUPJ CEHa.

TemoBoe caMOBO3ropaHre BO3HHMKAE€T I[PU HArpeBaHWM  BELIECTBA 10
TEeMIIepaTypbl, O0OECIEUMBAIONICH €ro TEepPMUUYECKOE pas3JIoKEHUE U JalibHeiiee
CaMOYCKOPSIIOIIEECS. CaMOHAarpeBaHWE 3a CYET TEIUIOThl 3K30TEPMUYECKON peakuuu
OKHUCJIEHUS] MPOAYKTOB TEPMHUYECKOTO PA3I0KEHUA B 0OBEME TOpPIOYEro Marepuana.
Cam npouecc mpoTeKkaeT B NIyOMHE MaTepuana B (POpMe TICHUS, KOTOPOE 3aTEM MOXKET
MEePEXO/IUTh B IJIAMEHHOE TOPEHUE HA TOBEPXHOCTH.

YacTo MBI CTAaHOBUMCS CBHUJACTEISIMU TJIEHUS U TOPEHHS YIis B Kydax, Topda,
HEOJHOKPAaTHO OTMEUYEHbl CIy4yah CaMOBO3TOpaHMs TOJM B PYJIOHAax, LeuiodaHa u
LEeJUTyJIona, OyMaru, a Tak’Ke MaTepuaioB, COAEPKAIUX HUTPOLEIIIIOJIIO3HYIO OCHOBY,
MpU XpaHEHUU B OOJIBIIMX KUIMAX W MakeTax. TemmepaTypa caMoHarpeBanusi Topda u
Oyporo yras  cocraBmger  50-60°C, xmomka  120°C, Oymarm  100°C,
noyiBUHWIXIO0pUAHOTO JnHONeyMa 80°C u T.1. Jlnsi GOJBIIMHCTBA TOPIOYUX BEIIECTB
TeMmIepaTrypa camoHarpeBanus He npesbimaer 150°C.

O6mee TpeboBaHWE TOXKAPHOM OE30MACHOCTH IS CIyYaeB  TEIJIOBOTO
CaMOBO3TOpaHusi (POPMYJIHPYETCS JIOBOJIBHO MPOCTO: OE€30macHOM TeMmIepaTypoi
JUIMTEILHOTO HarpeBa BEIIECTBAa CUUTAETCS TemIepaTypa, He mpebimaromas 90%
TEeMIepaTyphl €ro CaMOHarpeBaHusl.

OCHOBHBIMM TIapaMeTpaMH, XapaKTePU3YIOIIUMH CTENEHb MOYKapHON OMacHOCTH
BEIIIECTBA ITPU CAMOBO3TOPAHUU SBJISIOTCS:

TeMIieparypa caMOHarpeBaHUsl BEIIECTBA TCH — MHUHHUMaJbHas TeMIleparypa
Cpeabl, BBIIIE KOTOPON TpHU OJArONPUSTHBIX YCIOBHUAX BO3MOXHO Pa3BUTHE
HK30TEPMUYECKOTO  Mpollecca CAMOHArpeBaHus, CBA3aHHOTO C TEPMHUYECKUM
Pa3JIOKEHUEM U OKHCIIEHUEM OIPEICIEHHOT0 00beMa (MacChl) TOPIOYETO BEIIECTRA.

[lepuon WHIYKUWH Ty, — BpeMS OT MOMEHTa JOCTIDKCHHSI TEeMIEpaTyphl
caMOHArpeBaHus B 0Yare CaMOBO3TOPAHMS 10 MOMEHTA BO3SHUKHOBEHHSI TOPCHHSL.

OOBIYHO TIPOIECC CAMOBO3TOpPaHUs MPOTEKAECT MPU TEMIIEpaType OKpYKaroien
cpenst He wMenee 10°C (mpu Oonee HU3KUX TeMmIlepaTypax YBEIMYMBAETCS
WHTEHCUBHOCTh TEIUIOOT/AAYM TaK, YTO TEIJIOBBIJICICHUE MOXKET OBITh HEIOCTATOYHBIM
JJ1s1 BOBHUKHOBEHUSI TopeHusi). OJIHaKO, YeM MEHbBIIE pacceuBaeTcsl Temo (B ciayyae
OOJBIIOr0 CKOIUIEHHs TOPIOYEro Marepuana), TeM Ipu 0oJiee HU3KOM Temreparype
OKpYXarollen cpeibl BO3MOKHO CaMOHArpeBaHUe BEIIECTRA.



Kak mnpaBuio, camOBO3rOpaHUE BO3HHMKAET B TOM CIIy4ae, KOTJa OTHOIIECHHE
BHEIIHEW MOBEPXHOCTH Marepuaia (IUIOMIaau TEIJIO0TAaYr) K 00beMy HeOOoJbIIoe, a
IUIOIIAJb TOBEPXHOCTH PEAarupoBaHUs MHOTO OoOJbllle BHEIMIHEHW MOBEPXHOCTH
Matepuana. B mpoTUBHOM cilydyae 3a c4eT OOJBLIOr0 TEIJIOOTBOAA CaMOpPa3orpeB U
CaMOBO3ropaHue OyayT HEBO3MOKHBI.

CriocoOHOCTh CKJIOHHBIX K CaMOBO3TOpaHHMIO MAaTEpUajoB PacHpOCTPAHATH
TJIEHHE BHYTPU CBOEM Macchl M IOTJIOLIATh MHPOAYKTHI TOPEHUS CO3/1aeT O0COO0YIO
OMAaCHOCTh BO3HUKHOBEHUS I0Kapa OT camMoBO3ropaHus. ONacHOCTh 3aKIIOYAeTCs B
TOM, YTO HE BCETJ]a MOYKHO CBOEBPEMEHHO OOHAPYKUTh MOXKAP.

Mepbl 1poUIAKTUKH CAMOBO3IOpaHUsl HaJAO0 HANpPaBJIATh HAa YMEHBIICHHE
NOTEPh CaMOBO3TOPAIOLIErOCs MOJE3HOIO0 MCKONMAEMOr0 MPU BBIEMKE U CHHYKEHHE €ro
COpPOLIMOHHOW CIOCOOHOCTH K KHUCJIOPOAY TMyTeM OOpaOOTKHM aHTHUIHPOTEHAMU
(mampumep, 5—10%-HBIM pacTBOPOM KHUAKOTO CTEKJIA C TreyeoOpasyromiei 100aBKoi).
[Ipomyckarh 4epe3 BbIpaOOTAaHHOE MPOCTPAHCTBO WIIM LEJIMK MOJIE3HOTO MCKOMAEMOI0
OOJBIIOE KOJMYECTBO BO3AyXa OY€Hb TpyAHO. Emie TpyaHee KOHTPOIMPOBATH
PaBHOMEPHOCTh  €ro  mnpoxoxkjaeHus. Iloatomy  Oonee  HajexkHOM  mepoi
NPEeAyNpEeXICHUS CaMOBO3TOPaHUs SIBIIAETCA M30JSLUS BbIpAaOOTAaHHBIX MPOCTPAHCTB
WJIM LEJMKOB TI0JIE3HOTO0 MCKOIIAEMOI0 C LIEJIBI0 MIPEKPALCHUS TPOX0a BO3/ayXa 4epe3
HUX.

JUis OTOIUIEHHs IUIAMEHHBIX MEe4Yed HCHOJIB3YIOT >KHMJKOE TOIUIMBO, KOTOPOE
XpaHAT B TOJ3EMHBIX pacXOAHbIX M HANOpHBIX Oakax. bByHkepbl g yris
PacCcUMTHIBAIOT Ha 3arac He 00Jee OHUX CYTOK U 000PYIyIOT TEIJIOBBIMU JATYMKAMU U
CHUCTEMON aBTOMATUYECKOM Mmojauu B OYHKEpbI YIJIEKHCIOrO ra3a MpHU MPEBHIIICHUN
temnepatypsl 60 "C nis nmpeaynpekIeHus: CaMOBO3TOPaHUs.

OCHOBHBIMU MeEpaMH MPEAYNPEKICHUS CAMOBO3TOPAHUS MACISHBIX OTJIOKEHUN
Y HarapoB SIBJISIIOTCS CBOCBPEMEHHOE YAAJICHHE W MPEIOTBPAIllEHHE HAKOIUIEHUS UX B
KOMMYHHKAITHSIX.

5.2. B3pbIBHOE pa3BUTHE MPOLECCOB FOPEHM.

['openue — 3TO CHOXHBIM (DPU3UKO-XUMHUYECKUH TPOLIECC B3aUMOJCHCTBUS
TOPIOYEro BEIIECTBA M OKUCIIMUTENS, COIPOBOXKIAIOLIMKICSA BBIACICHUEM TEIUIa U
u3nydeHrneM cBera. OOBIYHBIM OKHUCIUTEIEM B MpOLEccaX TOpeHUs SBISETCS
ra3z000pa3HbIil KUCJIOPO/I, HAXOASAIIUNCS B BO3IyXE.

JIJisi BOBHMKHOBEHHUSI M TMPOTEKAHUSI TOPEHHUS HEOOXOAMMO HAIMYHME TOPIOYEro
BEILIECTBA, KUCIOPOJAa U UCTOYHUKA BOCIUIAMEHEHHUs. ['oproyee BEIECTBO U KUCIOPOI
ABJIAIOTCS pearupyroLUMU BEIIECTBAMU, OHU COCTABIIAKOT T'OPIOYYIO CUCTEMY.

XUMUYECKYI0 pEaklMI0 MOXHO paccMaTpuBaTh Kak Ipolecc oOMeHa W/Win
IepepacipesenieHuss aToOMOB  MEXAYy CTaJKMBAIOIIMMUCA MoOJEKylaMu. B xone
XUMHUYECKOU pPEAKLINH, HAIIPUMED:

CH4 + 202 — C02 + 2H20

BCE aTOMBbI, BAXHEUIINE Il TOPEHUS COXPAHSIOTCS, T.€. HE CO3HAIOTCS U HE

pa3pyLIaroTCs.



Jugpghyzuonnoe 2openue.

Juddy3noHHoe ropeHnue — TOpeHre HemepeMelIaHHbIX Ta30- U MapOBO3AYIIHBIX
cmecedl ¢ BO31yXoM. OHO CBOMCTBEHHO KOHJIEHCHPOBAaHHBIM TOPIOYHMM BEIIECTBAM
KUAKOCTAM M TBEPABIM MarepuanaMm. g aud@y3uoHHOTO TOpPEHHS XapaKTepHO
HaJIMYUE CBETALIETOCs MJIaMeHH. B 3aBUCMMOCTH OT quameTpa TpyOonpoBo/ia, a TaKKe
JaBJICHUS, IPU KOTOPOM MPOUCXOUT UCTEUEHUE Ta30B, ATUPPY3HNOHHOE TOPEHUE MOKET
ObITh JIAMMHAapHBIM (C HOpPMaJbHOM CKOPOCTBIO pACHpPOCTPAHEHUS IUIAMEHHU) U
TypOyJEHTHBIM (IpU yBEJIWYEHUM CKOPOCTH pacHpoCTpaHeHus IuiameHu). Jlus
BO3HUKHOBEHUSI TU(P(Y3UMOHHOTO TOpEHUs HEOOXOAUMO, YTOOBI TOprOYee BELIECTBO
(MaTepuai1) ObLIO HArpPETO MUCTOUYHHUKOM 3a)KUTAHMSI 10 TEMIIEpaTyphbl BOCIUIAMEHEHUS.
Huddy3noHHoe TopeHue COMpPOBOXKAACTCA, KaK IMPaBUJIO, CakeoOpa3OBaHUEM, UTO
XapaKTepHO IJi1 TypOyIeHTHBIX (hakenoB, 00pa3yeMbIX MPH FOpEeHUH HEe(QTEPOyKTOB
B pe3epByapax. K mudpy3noHHOMY ropeHHI0 OTHOCATCS pa3InyHbIe OYary Moxapos.

Kunemuueckoe zopenue

['openue, cKkOpoCTh KOTOPOr0 JTUMUTUPOBAHA CKOPOCTHIO XMMUYECKON PEaKlnu,
Ha3bIBAIOT  KUHETHYECKUM  TopeHueM. Tak Kak  CKOpOCTb  XUMHYECKOTO
B3aUMOJICUCTBUS, KAaK IMPaBUJIIO, MPEBBIIAET CKOPOCTh AUP(DY3UH, KUHETUUECKOE
rOpEHUE NPOTEKAET C MAKCUMAIbHOU CKOPOCTBIO.

B3puwienoe zopenue.

B3pbiB — ObICTpOoEe cropaHue BELIECTBA, COMPOBOXAAIOIIECECS BbIICICHUEM
3HAYUTENILHOTO KOJIMYECTBA JHEPIMH B OrPAaHUYEHHOM OOBEME M 0Opa3oBaHHEM
CKaThIX ra3oB, B Pe3yJbTaTe 4ero oOpasyeTcs U paclpocTpaHseTcs yAapHas BOJHA,
ciocoOHass MpPHUBECTH WM MpUBOJALIas K BO3HUKHOBEHHMI0O YC TEXHOr€HHOIo
xapaktepa. [Ipu B3pBIBHOM T'OpEHUHM U JAECTOHALMHU B OKPYXKAIOUIEH Cpelle BOZHHKAET
B3pbIBHAsI BOJIHA, PPOHT KOTOPOM PACHPOCTPAHSIETCS MO Cpeie ¢ OONBIION CKOPOCTHIO.

PaznuuaroT ciemyromye BUabl B3pbIBOB:

— (u3HUECKUil — B3pbIB, BBI3BIBAEMBIA M3MEHEHHUEM (PU3MUECKOrO0 COCTOSHUS
BEILECTBA, B PE3yJbTAaT€ YEro OHO NPEBPAIAETCS B Ta3 C BBICOKUM JIaBICHHUEM MU
OOJBITION TeMITepaTypoi;

— XUMHUYECKHI — B3pbIB, BBI3bIBAEMbIN OBICTPHIM XUMHUYECKUM IPEBpAIICHUEM
BEILECTBA, IPU KOTOPOM IOTEHLMAIbHAs XUMHUUECKAsi SHEPTHSI IEPEXOJUT B TEIJIOBYIO
Y KUHETUYECKYIO SHEPTHUIO PACIIUPSAIOIIUXCS MTPOYKTOB B3PbIBA;

— SIZIGPHBIA — MOIIHBINA B3pPbIB, BHI3BAHHBIM BHICBOOOKICHUEM SIIEPHOUN SHEPIUU
au00 OBICTPO pa3BUBAIOIICHCS IEMHOW peakiMedl JeleHUus] THKENBIX saep, 0o
TEPMOSIICPHOM peakIuel CUHTE3a Aep reaus u3 oosee JETKUX saep;

— aBapUMHBIA — B3pbIB, POU3OLIEAIINNA B PE3YyJIbTATE HAPYLIEHUS TEXHOJIOTUH
MIPOU3BOJICTBA, OIIMOOK OOCITY>KHBAIOIIETO TMEepCcoHaNa JIMOO OIIMOOK, JOMYIICHHBIX
IIPU NPOEKTUPOBAHUMY;

— B3pbIB  IIBUIEBO3AYLIHOM CMECHM - B3pbIB, KOIJa IEpPBOHAYAIbHBIN
MHULMUPYIOMINN UMIYJIC CIOCOOCTBYET BO3MYILICHUIO MbLIM WK Ta3a, YTO MPUBOJIUT
K MOCJIEIYIOIEMY MOIIHOMY B3PBIBY;

— B3pbIB COCyZAa IOJ BBICOKMM JIaBJIEHUEM — B3PbIB COCYZAd, B KOTOPOM B
paboyeM COCTOSIHUU XPAHATCS CKAThIE MO/ BBICOKUM JABJIEHUEM T'a3bl WU JKUJIKOCTH,
au00 B KOTOPOM [IaBJiEHHME BO3pacTaeT B pe3yJbTaTe BHEIIHETO HarpeBa WM
CaMOBOCIUTAMEHEHHUs1 00pa30BaBIICHCsl CMECH BHYTPHU COCY/a.



5.3. deduaarpauus u neronauus. Kiaccudukanus B3pbIBOB.

Heghnazpayus — nporiecc A03BYKOBOTO TOPEHUs, NMpPU KOTOPOM o0Opasyercs
ObICTpo Tmepememaromasicss 3oHa (PpoHT) xuMuyeckux mpespamienuii. [lepemgaua
PHEPrUM OT 30HBl PEAKIMH B HANPABICHUU IBMKCHHUS (POHTA MPOUCXOAUT
NPEUMYIIECTBEHHO 3a CYeT KOHBEKTHBHOM Teronepeaayu. [IpuHIMNMambHO
OTJIMYaeTcs OT JAETOHAIMM, NMPH KOTOPOH 30HA MpEBpaIleHUIl pacIpoCTpaHsIeTCs CO
CBEPX3BYKOBOH CKOPOCTBIO M TIepe/ada IHEPIUd MPOUCXOAMUT 3a CYET pazorpeBa OT
BHYTPEHHETO TPEHHUS B BEIIECTBE MPU MPOXOXKIECHUH Yepe3 HEro MPOAOIbHOU BOJHBI
(ymapHast BOJIHa B IETOHAIMIOHHOM IIPOIIECCe).

Hednarpanus MOpPOUCXOAUT MPU TOPEHUU ra30-BO3AYIIHBIX CMeEceil, cmeceil
THUIIa BO3JIyX — Mapbl O€H3WHA, TOPEHUHU TTOPOXOB UM MUPOTEXHUUYECKUX COCTABOB.

B HEKOTOpBIX B3pbIBUATHIX BEHIECTBAX JECTOHALMS MOYET HE Pa3BUBATHCS WIIU
3aTyXarTh, IPYU TOM MOXET HaOJt01aThCs Mepexo K aedaarpanuu.

[lepexognpie  mpoleccbl  OOBIYHO  HAa3bIBAIOT nEpexod  20peHue  —
oemonayus (I1I'J]) (aura. Deflagration — Detonation Transition (DDT)). HauGomnbIieii
CKJIOHHOCTBIO K  JICTOHAUMOHHO-ZIe(IarpaMoHHBIM  mepexojaM  00JaiaroT
MHOTOKOMITOHEHTHBIE CMECH, MHOTHE WM BCE KOMIIOHEHTBI KOTOPBIX HE 00JaJaroT
VMH/IMBUIyaJIbHBIMU B3pBIBUATBIMU CBOMCTBaMH, Kiaccuueckue npumepsl - ACBB, He
coJiepKallie WHIUBUYaIbHBIX Opu3aHTHBIX BB. Bricokas CKIIOHHOCTH K Mepexoy OT
JETOHAIMKM K jAediarpanyy MPUBOJUT K CHIKEHUIO HAACKHOCTH M A(h()EKTUBHOCTH
OpuzanTHbIX BB npu ncnonp3oBaHuy 1Mo NpSIMOMY Ha3HAYEHUIO.

[Ipu onpeneneHHBIX YCIOBUAX MHOTHE cMeceBbie BB crocoOHBI mepexoauTs ot
KOHBEKTHUBHOTO TOpeHUs (fedarpainn) K 1eTOHAI[MH. DTOMY CIIOCOOCTBYET: BBHICOKOE
JaBJICHUE TIPOTEKaHWs TMpolecca, OoibllIas Macca COCTaBa, IPOYHBIM KOPIIYC,
OTpULIATEIbHBIM KUCIOPOJHBIN OallaHc cocTaBa U psan Apyrux (axropoB. Hamuuue
COCIMHEHUI MEePEeXOAHBIX METAJIJIOB B cMeCceBbIX BB HanpoTuB MoBbIIA€T CKIOHHOCTD
K Mepexoay ACTOHAIMU B jediarpaiuio, 4To CBS3aHO C KATAIUTHUYECKUM JEHCTBUEM
COCIMHEHUN TIEPEXOJHBIX METaUIOB Ha TMPOLECChl OKUCICHUS  TOIUIMBHBIX
KOMIIOHEHTOB CMECH B TMPOIECCe KOHBEKTUBHOTO TropeHus. s mpegoTBpalieHust
nepexonaa JETOHAIIUU B nedaarpauto HCIIOJIB3YIOT: T00aBKH
WHJUBUAYAJIBbHBIX Opr3aHTHBIX BB, MOBBIIIICHUE MJIOTHOCTH 3apshHKaHus,
UCIIOJb30BAaHUE BOJOHANOJHEHHbIX BB, mpuMeHeHue MOIIHBIX JAETOHATOPOB,
COOJTIO/IEHNE KPUTUIECKOTO JUaMETpa JETOHAIMH Tpu (POpMOBAHUH 3apsi/a.

Knaccugpuxauusa 63pvieos.

B3pvie — 5>T0 BecbMa OBICTpOE WM3MEHEHHE XHMHUYECKOTO ((hU3UYEcKOTO)
COCTOSIHUASL B3PBIBUATOTO BEIECTBA, COMPOBOXKIAIONIICECS BBIJICTICHUEM OOJBIIOTO
KOJMYECTBA TEIUla W OOpa3oBaHHWEM OOJIBIIIOTO KOJMYECTBAa Ta30B, CO3JAIOIINX
yAapHYIO BOJHY, CIIOCOOHYIO CBOMM JaBJICHUEM BBI3bIBATH Pa3pyIICHUS.

B3puieuamuvimu eewecmeamu (BB) — ocoOble rpynmbl BElIECTB, CIIOCOOHBIE K
B3PBIBUATHIM MPEBPALICHUSAM B PE3YJIbTATE BHEIIHUX BO3ACHCTBHIA.

Paznuuarom 63poieol:

1. Duzuueckuil — BHICBOOOXKAAIONIASCS YHEPTUS SBISICTCS BHYTPEHHEH dHepruei
CKaTOro WM CXKMKEHHOTO rasza (CxkmkeHHoro mnapa). Cuiia B3pbIBa 3aBUCHUT OT
BHYTPEHHETO J1aBJCHUSA. BO3HMKamNMe pa3pyli€eHHUsT MOTYT BbI3BIBAThCA YIAPHOU


https://ru.wikipedia.org/wiki/%D0%94%D0%BE%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%82%D0%BE%D0%BD%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D1%85%D0%B7%D0%B2%D1%83%D0%BA%D0%BE%D0%B2%D0%B0%D1%8F_%D1%81%D0%BA%D0%BE%D1%80%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B7%D0%B4%D1%83%D1%85
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BD%D0%B7%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%BE%D1%85
https://ru.wikipedia.org/wiki/%D0%92%D0%B7%D1%80%D1%8B%D0%B2%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BC%D0%BE%D0%BD%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D0%B7%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%92%D0%B7%D1%80%D1%8B%D0%B2%D1%87%D0%B0%D1%82%D1%8B%D0%B5_%D0%B2%D0%B5%D1%89%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B0%D0%BB%D0%B0%D0%BD%D1%81
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B5_%D0%BC%D0%B5%D1%82%D0%B0%D0%BB%D0%BB%D1%8B
https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B8%D0%B7%D0%B0%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%B8%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B9_%D0%B4%D0%B8%D0%B0%D0%BC%D0%B5%D1%82%D1%80

BOJIHOM OT pacUIMPSIIOLIErocs ra3a WM OCKOJKAMHM pa3opBaBILIErocs pe3epByapa
(ITpumep: paspylieHuEe pe3epByapoB CO CKAaTbIM ra30M, MapOBBIX KOTJIOB, a TAaKXKe
MOIIIHBIE IEKTPUUECKHUE pa3psJibl)

2.Xumuueckuii — B3pbIB, BbI3BaHHBII OBICTPON 3K30TEPMHUECKON XMMHUYECKOM
peakiueii, mnpoTekaromeid ¢ 00pa30BaHHEM CHIJIBHO CXaThIX Ta3000pa3HbIX WU
napooOpa3HbIX MNPOAYKTOB. [I[puMepoM MOXKET CIY>KUTh B3pPBIB JILIMHOTO MOPOXa, MPHU
KOTOPOM MPOUCXOAUT OBICTPasi XUMHUUYECKAs PEaKIUsl MKy CEIUTPOM, YIJIeM U Cepoid,
CONPOBOXKIAIOIIASICA  BBIACICHUEM,  3HAUYUTENBHOTO  KOJMYECTBA  TEIUJIOTHI.
OOpazoBagBimecs: ra3000pa3Hble MPOIYKThI, HATPEThIe 3a CUET TEIUIOTHI PEaKIUU [0
BBICOKOM TeMIiepaTyphl, 00J1aJal0T BHICOKMM JIaBIICHUEM U, PACIHIMPASICh, TPOU3BOIST
MEXaHUUYECKYIO padoTy.

3.Amomusie 63pbiebl. BHICTPONPOTEKAIONINE SCPHBIE U JU TEPMOSACPHBIC
peakiuu (peakuuu JeJIeHUsT WIM COEJUHEHMS aTOMHBIX SJep), MPU KOTOPBIX
0CBOOOXKIA€TCS OYEHb OOJIBIIOE KOJUYECTBO TEIIOTHI. IIpOayKThl peakuuu, 000J09Ka
aTOMHON WJIM BOJAOPOAHOM OOMOBI M HEKOTOpPOE KOJHUYECTBO OKpYKaromehd OoMOy
Cpellbl MTHOBEHHO MPEBPALIAETCS B HATPETHIE 10 OYE€Hb BBICOKOW TEMIEpPATyphbl ra3bl,
o0JajarouIMe COOTBETCTBEHHO BBICOKMM JIaBJICHHEM. SIBJIE€HUE CONPOBOXKIAETCS
KOJIOCCAJIbHON MEXaHWYeCKOU paboToil.

Xumuueckue 63pvlébl NOOPA30eNAIOMCA HA KOHOEHCUPOGAHHbIE U 00beMHbIE
63DblGbl.

A) Ilon KOHJIEHCUPOBAHHBIMU B3PbIBUATHIMU BEILIECTBAMHU MOHUMAIOTCS
XUMUYECKUE COCAUHEHUS U CMECH, HAXOAIIUECS B TBEPJOM WM KUIKOM COCTOSIHUU,
KOTOpbIE TOJI BIUSHUEM OIPEJCICHHBIX BHEIIHUX YCIOBUN CIMOCOOHBI K OBICTPOMY
CaMOpAaCIpPOCTPAHAIONIEMYCS XUMHUYECKOMY MpPEBPAIICHUI0 ¢ 00pa30BaHUEM CHUIIBHO
HarpeTbiX M o0Najaimux OONbIIUM JaBJICHUEM Ta30B, KOTOPBIE, PaCIIUPSSCh,
MPOU3BOJIAT MEXaHWYeCKyro paboty. Takoe xumudeckoe mpeBpaiieHue BB npunsTo
Ha3bIBaTh B3PHIBYATHIM MPEBPAIICHUEM.

Bo30yxaenuem B3pbIBUaTOr0 npeppauieHus BB Ha3zpiBaeTcd MHULIMMPOBAHUEM.

Jlist Bo30Oy>k/1eHHs B3pbIBUaTOro mnpespamieHuss BB tpebyercs cooOumuTh emy ¢
OTIPEJICTICHHOW WHTEHCUBHOCTBHIO HEOOXOIUMOE KOJMYECTBO JHEPruu (HavadbHbBIN
UMIIYJIBC), KOTOpasi MOKET ObITh MepeaHa OJHUM U3 CIEIYIOIMINX CIIOCOO0B!

— MexaHu4yeckuM (ynap, HaKoJl, TPEHUE);

— TEIUIOBBIM (MCKpa, IlaMsi, HarpEeBaHUE);

— DJJIEKTPUYECKUM (HarpeBaHue, HICKPOBOU pa3psin);

— XUMHUYECKHUM (PEaKIMU ¢ UHTCHCUBHBIM BBIJICJICHUEM TEIIA);

— B3pbIBOM Jpyroro 3apsga BB (B3pbIB KalcCrojsi-I€TOHATOPA WM COCETHETO
3apsiia).

[IpuMephl B3pHIBOB, BHI3BAHHBIX (PU3MUECKUMH MTPUYMHAMU, — 3TO B3PHIB MAPOBBIX
KOTJIOB (meperpeB mapa WIM MrHOBEHHOE HCIAapeHUe BOJbI MpH IMoJadye €€ B
NeperpeThiii KOTeN; B3pPhIB T'a30BbIX OAJJIOHOB MPU MX HArpeBe). DTU B3PBIBBI, Kak
NPaBUJIO, BbI3BAHBI MPEBBIIIEHUEM JIONYCTUMOIO JABJICHHUSI PACUETHONM MPOYHOCTH
CTEHOK OaJIJIOHA UJTK KOTJA.

Jlanee OyneM paccMaTpuBaTh B3pBIBBI MIPU XMMUYECKOM IPEBPAIICHUH BEILECTB.
[Ipumep — B3pBIB UEPHOTO (IABIMHOIO) MOpPOXa MPHU BBICTPENIC U3 OXOTHUYBLETO PYIKbS.
[Ipu »>TOM mnpoucxonuT ObICTpasi XUMHUYECKas peakiusi, B pe3yJbTare KOTOPOH
00pa3yroTcsi Ta3000pa3Hble W TBEPAbIE MPOIYKTHI CTOPAaHUS U BBIACISIETCA TEIUIOTA.



OOpazoBaBiiyecss Tas3bl, OO0JaNalOIIME BBICOKOM TeMIepaTypoil U JaBJICHHUEM,
COBEpILIAIOT MEXaHUUYECKYIO padOTy MO pa3roHy MyJu 10 HEOOXOJUMON CKOPOCTH.

Konoencuposannuwie BB noopazoensromcs na 2pynnot.

["pymnmibl Xapakrepuctuka. [ Ipumepsl BemecTna.

Upe3BbIuaiiHO ONaCHBIE BEILIECTBA

| HecTtaOunbpHbl. B3pbiBatoTcs axe B caMbIX MajblX KOJIMYECTBaX. TpUXIIOPUI
a30Ta; HEKOTOpbIE OpPraHWYECKHE IEPEKHCHbIC COEAMHEHUS; alueTWICHHJ MeIH,
o0Opasyrommics pu KOHTaKTe alieTuiIeHa c MEbI0
MIIH MEIeCOIepKALUM CIIABOM

1 ITepsuunsic BB

Menee omnacHbie BemiecTBa. MHunmupyromme coequHeHus. O0IaialT O4eHb
BBICOKOM YyBCTBHUTEIBHOCTh K yJapy M TEIIOBOMY BO3JeHCTBMIO. Mcmonb3yroTcs B
OCHOBHOM B KallCyJIIX-IE€TOHaTOpax g BO30YXKIEHMsI NeTOHauuu B 3apsanax BB.
A3u] CBUHIIA, FpeMyYast PTYTb.

1 Bropuunsie BB (6puzantasie BB)

Bo30yxeHue neToHanMM B HUX HPOMCXOJUT IpPHU BO3IACHCTBUU CHUIIBHOMN
ynapHoi BOJiHBL. IlocrmeaHsisi MOXKeT co3aaBaTbCs B IPOLECCE MX TOPEHUS WIH C
oMol neroHaropa. Kak mpasusno, BB aToii rpynmnsl cpaBHUTENBHO G€30MacHBI B
OOpalIeHnd UM MOTYT XPaHHUTHCS B TEUEHHE JUIMTEIBHBIX MPOMEXKYTKOB BPEMEHHU.
JIMHaMUTBI, TPOTHJI, TEKCOTEH, OKTOI'€H, IIEHTPAJIUT.

Y Merarensnbie BB, nopoxa
UyBCTBUTENBHOCTh K YJapy OYEHb Majla, OTHOCUTEIbHO MEIJIEHHO TOpAT.
bajuIMCTUTHBIE TOpOXa — CMECh HUTPOULEIUIIOJIO3bl, HUTPOIJIMUEPUHA U JPYTUX
TEXHOJIOTUYECKUX JI00aBOK.

3aroparoTcs OT TUIAMEHH, UCKPBI WM HarpeBa. Ha OTKpBITOM BO31yXe OBICTPO TOPSIT.
B 3aMkHYTOM cocyze B3pbIBaroTcs. Ha MecTe B3pbIBa 4epHOTO MOpOXa, COACPIKAIIETO
Q30THOKUCIBIN KalHii, cepy W APEBECHBIM yroib B oTHomeHusx 75:15:10, ocraercs
0CTaTOK, COACPKAIIUN yTIepOI.

B3pbpiBUaThIMU BEIIECTBAMU HA3BIBAIOTCS TAKWE BEIIECTBA, NPU XHWMHYECKOM
MPEBPAILLEHUH KOTOPBIX MPOUCXOAAT B3PbIBbI.
B3pbiB MOXKET OBITh BBI3BaH CICIYIOIIMMHU TPUUNHAMH:
— Harpesanwue.
- Ykoun.
- Ynap.
—-TpeHnue.
—JleToHarnus (riepeaaya YHEPTUH B3PbIBA JIPYTrOro B3PhIBYATOTO BEIIECTRA).
SIBrieHMe B3pbIBA BCETIa XapaKTEPU3YETCs CASAYIONTUMH (PaKTOPaAMHU:
— Ouenb O60JbIIAsE CKOPOCTh XUMUYECKOTO MIPEBPAILICHHUS.
— Brigenenue rasos.
— Brigenenue TenIIOTHIL
Tonmbko TIpU HAIUYUK BCeX OTUX (PAKTOPOB OyAET MPOUCXOAUTH MPOIIECC
B3PBIBUATOTO TpeBpalmieHus. Kaxkaoe U3 3TUX YCIOBHM SIBISETCS HEOOXOIWMBIM, HO
HEJIOCTAaTOYHBIM [T TOTO, YTOOBI Ta WM WHAs XWMHYECKas DPEAKIUs MOrJia OBbITh
OTHECEHAa K KaTreropuu B3phiBa. Hampumep, nOpu ropeHUH TEPMHUTHOM CMecU
BBIJICISIETCS TEIjioTa (HarpeB IMPOAYKTOB PEaKIUU [0 3000°C, peaKkuus MpOTEeKaeT
O4YeHb OBICTPO, HO HE BBIIEISAIOTCS ra3000pa3Hbie MpoayKThl). [loaToMy Takas peakuus
HE SBJISIETCS B3PBIBYATHIM IIPEBPALLICHUEM.



Haubonee xapakTepHbIM IJIsl B3pbIBa SIBISIETCA OOJIbIIAsi CKOPOCTh XUMHUYECKHX
npespaienuit. IIporiecc B3phIBA UINTCS B TPOMEXYTOK Bpemenu ~ (10%107)c.
Hanpumep, 60eBoit 3apsin B opyauu cpeaHero kanmOpa cropaer 3a Bpems ~ 0.008 c,
mamka Toma Maccoir 400 T — 3a Bpemst ~ 10°c. ToabkO 3a CYET TAKOrO OBICTPOrO
MpEeBpallleHus] y B3pbIBYATHIX BEIIECTB MOJYy4aeTCs OrPOMHAsl IO CPAaBHEHUIO C
JPYTUMHU UCTOYHUKAMU 3HEPTUU MOIIHOCTh, XOTsl OOIlME 3amachl YHEPTUU y HUX HE
OoJbIIle, @ B HEKOTOPBIX CIydasX JlaK€ MEHbIIE, YeM Yy OOBIYHBIX TOPIOYMX BEIIECTB.
[Ipu B3pbIBE B3PHIBUATOTO BElIeCTBA 00pa3yeTcss OOJIbIIOE KOJUYECTBO Ta30B,
00Ja1aroNIMX BBICOKOW TeMIepatypoi u AaBieHueM. KonudyecTBo BhIACIAIONIMXCS PU
B3pbIBE T'a30B OMPEJIEIAETCS M0 00BEMY, KOTOPBIM OHM 3aHUMAaId Obl P HOPMATBHBIX
YCJIIOBHUSIX, TO €CTh NP Temrieparype 1 = 0°C u gaBneHuu p =760 MM pTyTHOTO CTOJIOA.
Hanpumep, npu B3pbiBe 1 KT MUPOKCUIMHOBOTO MOPOXa B TAKUX YCIOBHUSAX BBIIEISIETCS
0.845 w° rasos.

B 3aBUCMMOCTH OT CKOPOCTH B3pBIBUATOIO MPEBPALLICHUS PA3IUYAOT CIETYIOIINE
ero (hopMal:

— beIcTpoe cropanue.
— OOBIKHOBEHHBIN B3pBHIB.
— Jleronanus.

[Tpu O6BICTPOM CropaHuu MPOLECC B3PHIBYATOIO MPEBPALICHUS IPOTEKAET B Macce
B3pPBIBUATOI0 BEILIECTBA CO CKOPOCTHIO IMOPSIIKA HECKOJBKUX METPOB B CEKYHIY, a Ha
caM mpouecc OO0ibIIOE BIMSHUE OKa3blBalOT BHEUIHME YCioBHs. Eciaum ropenue
IPOUCXOAUT Ha OTKPBITOM BO3/1yX€, OHO HE COIPOBOXKAAETCS 3BYKOBBIM 3(h(PEKTOM MM
MEXaHUYEeCKO paboToil paspyiieHus win nepemenieHus. Eciu ropenne npoucxoauT B
3aMKHYTOM WJIM TMOJYy3aMKHYTOM 00BeMe, TO Mpolecc HUAST Oojee SHEPruyHO U
COMPOBOXKIAETCA PE3KUM 3BYKOM. {11 OBICTPOro TOpEeHUs] XapaKTEPHO OTHOCUTEIBHO
ObICTpOE, HO IUJJaBHOE HAapacTaHuWe JMAaBJICHUS Ta3oB (apTWUIEPUMCKUN BBICTpET,
ra3oreHepaTop JUisli BBITECHEHHMsS] HE(PTSHBIX IJJACTOB, IOPOXOBOM Tra30reHepaTop
aBTOMOOMJILHOM MOAYIIKH 0€30MaCHOCTHU U T.1I.).

[Ipn OOBIKHOBEHHOM B3pBIBE IMPOILIECC MPEBPAILICHUS B MAacce B3pbIBYATOrO
BEILECTBA IPOTEKAET CO CKOPOCTSIMHU B HECKOJIBKO COTEH METPOB B CEKYHIY.
OOBIKHOBEHHBI B3pBIB XAPAKTEPU3YETCS PE3KUM IOBBIIICHUEM JaBJICHHUS B MECTE
B3pbIBa, YapOM T'a30B O MpErpaay U paspylieHueM (packajablBaHUEM WU APOOJICHUEM)
nperpajibl, HaXosIIeNcs Ha HeOOJIbIIOM PAaCCTOSIHUU OT MECTa B3pbhIBA.

[Ipn neroHanuu mnpoLecc NPEBPALIEHHWS B Macce B3PbIBYATOTO BELIECTBA
IPOTEKAET ¢ MAKCUMAJIbHO BO3MOXKHOM B JIaHHBIX YCJIOBHUSAX CKOPOCTBIO (0OBIYHO 5 + 7
KUJIOMETPOB B CEKyHZY). JleToHalus XapakTepu3yeTrcs OCOOCHHO PE3KUM CKauKOM
JIABJICHUS, CUJIBHBIM YAapOM ra30B O Mperpaay u 00JabIIuM ee pazpyieHueM. [Ipumepsl
JIETOHAIIMM — BCE BUJbl B3PHIBOB B3PbIBUATHIX BEUIECTB, BBI3BAHHBIX JIETOHATOPOM
(pa3pbIB cHapsia, MUHbBI, TPAHATHI, MOAPHIBHOM MIAIIKH U T.1.).

5.4.Cayuaiinbie B3pbIBbI

B 3aBuCHMOCTH OT IPUYMH, BBI3BIBAIOIIUX B3PbIB, IPUHITO Pa3AECICHUE B3PHIBOB
Ha KOHTPOJIMPYEMBIE U HEKOHTPOJIUPYEMBIE.

Konmponupyemuoie 63pv16bl NCTIONB3YIOTCA IS PELIEHUS SKOHOMUYECKUX 3a/1a4.

Hekonmponupyemvle 63pblebl TPOUCXOIAT CIIyYaWHO, IOJITOMY KX Ha3bIBAKOT
CIIy4alHBIMH.



Ciy4aiiHble B3pbIBbI IPOUCXOISAT:

- IPU U3TOTOBJIEHUH, XPAHEHHH, TPAHCIIOPTHUPOBKE T'OPIOYMX, B3PHIBOONACHBIX
BELIECTB;

- HapyLLIEHUH TEXHOJOTUYECKHUX PEXKUMOB, ITOJIOMKE 000pYA0OBaHHUS.

CrnyyaiiHble B3pbIBbI IOJIPA3EIIAIOTCS Ha!

- B3PbIBbI Ia30B, NAapOB W NbUIM B 3aMKHYTBIX oObeMax 0€3 H30BITOYHOIO
JaBJICHUS;

- B3PBIBBI COCYJIOB C Ia30M M0/ 1aBJICHUEM,;

- B3PbIBbI, BEI3BAHHBIE TOPEHUEM;

- B3PBIBbI EMKOCTEH C MEPErpeTOn KUIKOCTBIO;

- B3pbIBbl HEOTPAHUYEHHBIX 00JIAKOB I1apa;

- (puznueckue (mapoBbI€) B3PBIBBI U JIP.

5.4.1. B3pbiBbI KOHAEeHCMPOBaHHBIX BB.

B3pbiBbI  KOHJIEHCHUPOBAHHBIX  B3pBIBUATHIX  BEILECTB, Ta30-, Mapo- U
MBUICBO3TYIITHBIX CMECEi

[Toxapbl ¥ B3pBIBBI NPEACTABISIOT COOOM SIBIIEHUSA, B pe3yjbTaTe KOTOPBIX
HCXOJHOE BEIIECTBO MEPEXOAUT B KAUYECTBEHHO HOBOE COCTOAHME. (CXOXKECTh 3THUX
MPOIIECCOB  3aKJIIOYaeTCsi B  MPeoOpa3OoBaHUM HHEPTUM  MEXKMOJEKYJSIPHBIX U
MEXATOMHBIX CBSI3€H B DHEPTHMH MEHBIIETO YPOBHsI, MPUHUMAIOIINE (OPMY TEIJIOBOU U
KMHETHUYECKOW, M 0O0pa3oBaHMM BELIECTB, IUIOTHOCTh KOTOPBIX TOpa3fo MEHBIIE
IIEpBOHAYAJIbHOU.

[Ipoueccel, Jiexkange B OCHOBE IOXKapOB, TOJBKO XMMHUYECKHE, & B OCHOBE
B3PBIBOB — U XUMHUUYECKHUE, OOYCIOBJICHHbIE peaklue okucieHus, u ¢pusundeckue. [Ipu
ATOM JJIsl TOXKApOB XapaKTepHbI TOJbKO AUG(PY3MOHHBIE peakivu, a JJs B3PHIBOB
razomapoBo3aymHbix ([TIBC) wu memeBo3aymubix  cmeceir (ITJIBC) — Tosbko
KUHETUYECKUE.

OOGBIYHO MOJT TOPEHUEM MOHUMAETCS CaMOYCKOPSIOIIeeCs] ObICTPOEC XUMHUYECKOE
MPEBPAILEHUE, COMPOBOXKIAIOIICECS UHTCHCUBHBIM BBIACICHUEM TEIUla U CBETA. JTO
ompenesieHne He yHUBepcalbHO. CylIeCTBYET IENbId KJIACC XUMHYECKUX PEaKIuH,
MPOTEKAOIIUX C TaK HAa3bIBAEMbIM XOJIOJHBIM IUIAMEHEM U YMEPEHHON CKOPOCTHIO.
OpHako XOJIOAHOE TIaMsi BO3HUKACT JIUIIh B OCOOBIX YCIIOBHUSIX M HHTEPECYeT Hac
JUIIH TIOCTOJBKY, MOCKOJBKY BO3MOXKEH €T0 Iepexoj] B OObIYHOE ropsyee IUiaMs.
CoOTBETCTBEHHO, MJIAMEHEM (TOPSIYMM) Ha3bIBA€TCsl Ta3000pa3Hasi cpeia, B KOTOPOM
WHTCHCUBHASI XUMHUYECKash peakius MPUBOJAUT K CBEUEHUIO, BBIJCICHUIO TeIjia U
caMopa3orpeRy.

T'openue — 310 OBICTPOE OKUCITIEHUE KUCIOPOIOM (COACPKAIIMUMCS B BO3AYXE WU
YUCTBIM) TOPIOYMX BEIIECTB — YIJISA, KUAKUX HEPTIHBIX MPOIYKTOB, Ta3000pa3HBIX
yIJIeBOAOPOAOB M T. A. OAHAKO XWUMHUYECKHE TMPEBPAILICHUS, COOTBETCTBYIOIIUE
TOPEHHIO, HE OTPAHMYMBAIOTCS MPOLIECCAMU COEIMHEHHSI C KHCIOpoAOM. B roprounx
CMECSIX Pa3MyaloT roprovee U OKUCIUTENb. OKUCIUTENEM NPU TOPEHUU MOTYT OBbITh
TaK)Ke€ OKCHJIbI a30Ta, rajoujbl, 030H. KpoMe TOro, m3BecTHbl MpoOLIECCHl TOPEHUSs, B
KOTOpPBIX YYacTBYET TOJIbKO OJMH HCXOJHBIA MPOAYKT, CIHOCOOHBIA K OBICTpOMY
pacnany, Harpumep, auetuiieH (C,H,), B3pbIBUaThie BelllecTBa, MOpoxa.

KonnencupoBanHble  B3pbIBUaThle BellecTBa. I[log  KOHIAEHCHPOBAHHBIMU
B3phIBUaThIMU BellecTBamu (KBB) noHumarorcs XuMudeckue COeIMHEHUSI U CMECH,



HAXOJAIIMECS B TBEPAOM WIM JKUJIAKOM COCTOSSHUM, KOTOPBIE IIOJ BJIUSHUEM
ONPEAEIEHHBIX BHEIIHUX YCIOBUM CIIOCOOHBI K ObICTpOMY
CaMOpaCIpPOCTPAHAIOIIEMYCS XUMHUYECKOMY MPEBPAIICHUI0 ¢ 0Opa30BaHUEM CHUIIBHO
HarpeThix M O0OJaJaromMX OONBIIMM JaBJIIEHHEM Ta30B, KOTOpBIC, pPACUIUPSSCH,
MPOU3BOAT MeXaHMYecKyro pabory. Takoe xumuueckoe npeBpaiieHue BB npunsaro
Ha3bIBaTh B3PHIBYATHIM MIPEBPALICHUEM.

B3peiBuaToe npeBpallieHle B 3aBUCUMOCTH OT CBOMCTB B3pBIBYATOTO BELIECTBA U
BHUJIa BO3JICWCTBUS HAa HErO MOXKET IMPOTEKATh B BUJIE B3pPbIBA WM TOpeHUsS. B3pbIB
pacmpocTpaHsieTCs MO B3PHIBYATOMY BEIIECTBY C OOJBIION MEPEMEHHOW CKOPOCTHIO,
U3MEPSIEMOM COTHSIMM WJIM ThICSIYaMU METPOB B ceKyHay. IIpomecc B3pbIBUATOrO
IpeBpalieHus, OOYCIOBICHHBIA MPOXOXKIACHUEM YIAApHOW BOJHBI IO B3pPHIBYATOMY
BEILECTBY M MPOTEKAIOIMIMN C MOCTOSTHHOW (IUIs1 JaHHOI'O BEIIECTBA MPU JAHHOM €ro
COCTOSIHUH ) CBEPX3BYKOBOM CKOPOCTBIO, HA3bIBACTCS JETOHAIUEH.

B cnayuae cHuxkenus kadectB BB (yBiaxkHeHue, CIEKHUBaHUE) WU
HEJIOCTaTOYHOTO HAYAJIIBHOTO HMMITYJIbCA IETOHALMS MOXKET INEPEUTH B TOPECHHE WIIU
COBCEM 3aTyXHYTbh — TaKas JE€TOHALWS HA3bIBACTCSI HEMOJIHOM.

I'openue KBB — 310 mporecc B3pbIBUATOTO MpEBpalIeHUs, 00YCIOBICHHBIN
[epeladyel 3HEeprud OT OJHOTO CJIOS B3PBIBUATOIO BEIIECTBA K JAPYyrOMy IYyTEM
TEIJIONPOBOJAHOCTA U M3JIy4YEHHUs Temia Tra3o00pa3HbIMU mpoaykramu. [Iporecc
ropeansi BB (3a uckiro4eHHEeM MHULIHUHUPYIOMIMX BEHIECTB) MPOTEKAET CPABHHUTEIIBHO
MEJIJIEHHO, CO CKOPOCTSIMH, HE ITPEBBIIAIOIIMMYI HECKOJIBKUX METPOB B CEKYHY.

CKOpOCTh TOpEHUA B 3HAYUTEJIBHON CTEIEHU 3aBUCHUT OT BHEIIHUX YCIIOBUU, U B
IIEPBYIO O4YEpENb OT JABJICHHS B OKPYXKAIOIIEM IMPOCTPAHCTBE: C YBEIMYECHUEM
JABJICHUSI CKOPOCTh TOPEHHsI BO3PACTAET, MPU 3TOM B HEKOTOPBIX CIydasX T'OPEHHE
MOXXET MeperTH BO B3pbIB. ['opeHue OpuzaHTHbix BB B 3aMkHyTOM 00BEME, Kak
MIPABUJIO, IEPEXOAUT B IETOHALIHIO.

Bo30yxnenue B3peiBuaToro mnpeBpamieHuss BB Ha3zbiBaeTcs MHUIIMUPOBAHUEM.
Jlnst BO30YyKIeHusi B3pbIBUaTOro mpeBpamieHuss BB tpebyercs coobmuth emy ¢
OTIPEJICTICHHOW HMHTEHCHUBHOCTHIO HEOOXOJUMOE KOJIMYECTBO SHEPruH (HAdadbHBIM
UMITYJIBC), KOTOPAst MOXKET OBITh TIepeIaHa OJHUM U3 CIEAYIOIIUX CIIOCOOOB!

— ‘MexaHu4ecKuM (ynap, HaKoJI, TPEHHE);

— *TEIUIOBBIM (MCKpa, TUIaMsi, HarpeBaHue);

— “3JIEKTPUYECKUM (HArpeBaHUE, HICKPOBOM pa3psn);

— *XMMHYECKUM (PEaKIMU C UHTCHCUBHBIM BBIJICJICHUEM TEILIA);

— *B3pbIBOM Jpyroro 3apsna BB (B3pbIB Kamcroiis-IeTOHATOpa UM COCEIHErO
3apsia).

Bce BB, npumensiemble B IPOU3BOACTBE, JIEIIATCA HA TPU OCHOBHBIC T'PYIIIbI:
WHUIIMUPYIOIIKE, OpU3aHTHBIE, METaTeNIbHbIE (TIOpOXa).

I'pynna. Xapakmepucmuxka. IIpumepot 6euwecmse.

| UpesBbryaitno omacHbie BemiecTBa. HecTaObmnbpHbI. B3phIBatOTCS Jake B CaMbIX
MaJIBIX KOJIMYECTBAX. TPHUXJIOPUI a30Ta; HEKOTOPHIE OPraHUYECKHE NEPOKCUIHBIE
COCUHEHMS; alleTUJICHU MeIu, oOpa3yrolluiica MpU KOHTAKTE aleTHIIEHA C MEIbI0
VI MEIECOAEPKALINM CIUIAaBOM

Il Tlepeuunbie BB. Menee omacHble BeniecTBa. MHUIMUPYIONIUE COCTUHEHUSI.
O06s1afa0T OYeHb BHICOKOW YYBCTBUTEIBHOCTBIO K yAAapy W TEILUIOBOMY BO3JEHCTBUIO.
Hcnonb3yroTcss B OCHOBHOM B KallCIOJIAX-A€TOHATOPAX JI BO30YKJIEHUs IE€TOHAIIMH B
3apsnax BB. Azua cBuHIa, rpemyuas pTyTh (QyiabMaHT pTyTH)



1l Bropuunsie BB (Opusantaeie BB). Bo3Oyxnenwe neTtoHanmuui B HUX
IIPOMCXOAUT IPU BO3ACHUCTBUM JOCTATOYHO CHJIBHOM yIapHOW BOJHBL. llocnennss
MOXET CO3/1aBaTbCs B IPOLECCE MX TOPEHUs WIM C IOMOIIBIO JaeroHaropa. Kak
npaBwio, BB »aToli rpymnmbl CcpaBHUTENBbHO O€30MacHbl B OOpalllEHUHM U MOTYT
XPAaHUTBCA B TEUYCHUE JUIMTEIBHBIX MPOMEKYTKOB BpEMEHHU. JIMHAMWTBI, TPOTHIL,
rE€KCOr€H, OKTOT€H, LICHTPATHII

IV Metatensubie BB, mopoxa. UyBCTBUTENBHOCTH K YJapy OdYEHb Maja,
OTHOCHUTEJIBHO MEIJIEHHO TOpAT. BaumMCTUTHBIE mOpoOXa — CMECh HUTPOLEIUIIOIO3BI,
HUTPOTJIMIIEPUHA W JPYTUX TEXHOJOTMYECKUX J00aBOK. 3aroparorcsi OT IUIaMEHH,
UCKpbl WM HarpeBa. Ha oTkpweITOM BO3Ayxe OBICTpO TopsAT. B 3akpeiToM cocyje
B3pbIBatOTC. Ha MecTax B3pbIBa 4EPHOTO MOPOXA, COACPHKAIIETO a30THOKUCIIBIN KAJIHH,
Cepy U JpEBECHBIM yrojb B cOoOTHomeHusix 75:15:10, ocTaercss uyepHBI OCTaTOK,
coxepxamumid yriepoa. CMeceBble TBEPABIE PAKETHBIE TOIUIMBA — CMECH IEPXJIOpaTa
aMMOHHUSI (WJIM JIPyroro TBEPJOTO OKHUCIMTENsA) W OPraHUYecKOro CBSI3YIOIIETO
(HampuMep, MOJIUypeTaHa).

Tak, Hanpumep, amMMuayHas CEIUTPAp  HUCHOJb3yeMas B  KadyeCTBE
CEJIbCKOXO3SIICTBEHHOTO ~ YJOOpeHusT ©  JaXe He OTHOCHMMAasi HEKOTOPBIMU
cneruanicramMu kK uuciay BB, mposiBisier ce0s kak BechbMa CHUJIBHOE B3pPHIBYATOE
BEIIIECTBO, O YEM CBUJCTEIBCTBYIOT JlaHHbIe 00 aBapusix. Tak B T. JltogBurcraden
(I'epmanust) B 1921 r. Ha Tepputopun komnanuu BASF npou3sorien ruranTckuii B3pbiB
aMMHadHOU cenuTpsl Maccoit 4500 1, B pe3yibTate noctpanano 6osee 2000 yenoBek, B
TOM unciie norud 561 yenosex.

BB B 3aBUCMMOCTH OT WX NPUPOABI U COCTOSIHUSI 00JIAIatOT OMpeeIeHHBIMU
B3PBIBYATBIMU XapakTepucTukamu. Hanbomnee BaKHBIMU U3 HUX SIBJISFOTCS:

— “4yBCTBUTEJBHOCTh K BHEIIIHUM BO3JICUCTBUSIM;

— 9Heprus (TEeIIoTa) B3PHIBUATOTO BEIECTBA;

— *CKOpPOCTb JCTOHALINH;

— -OpU3aHTHOCTB;

— -¢yracHocTh (paboTOCIIOCOOHOCTH).

KonuyecTBeHHbIE 3HAYEHUs] OCHOBHBIX XapakTepUCTUK HekoTopeix KBB
puBeICHBI B Ta0II. 5.1.

Tabanma 5.1
XapakTepUCTUKN HEKOTOPBIX B3PHIBUATHIX BEMIECTB
Tennora CxopocTb JaBnenue
B3pHIBA, THT-oKBUBaNeHT | ILoTHOCTH, I/cM® | meToHaimm, JICTOHAIINH,
k/Jx/Kr * KM/C I'Tla
Texcoren 5360 1,85 1,65 8,7 34,0
OxroreH 5680 1,236 1,90 9,11 38,7
Oxkrtou (70% rekcoreHa
+30% THT) 4500 0,994 1,80 8,48 34,2
TOH 5800 1,282 1,77 8,26 34,0
[TerTonmut50/50 (50% TOH
+50% THT) 5110 1,129 1,66 7,47 28,0
ITukpuHOBas KuCIOTa 4180 0,926 1,71 7,26 26,5
THT 4520 1,000 1,60 6,73 21,0
PBX9404 (94% oxToreHa
+3% HUTPOLEITIOI03bI 5770 1,227 1,844 8,80 37,5
+3% ruractudukaropa)




* THT->kBUBaJeHT OMpenensieTcss U3 COOTHOIICHHS TEIJIOTHl  B3pbIBa
HCCIIEyEMOTO BEIIECTBA U TPUHUTPOTOIIYOJIA.

Kak BugHo w3 TalOmmibl, u3-3a BBICOKOM HAYallbHOM  INIOTHOCTH
KOHJEHCUPOBaHHbIX BB mpu ux netoHauuu pa3BUBAIOTCS KOJIOCCAJIbHBIC JABJICHUS —
1o 39 I'Tla.

[lbuieBO3AyIIHBIE CMECM M OCOOEHHOCTM MX ropeHus. HekoTtopsie
IIPOMBIILJICHHBIE IIPOU3BOJICTBA COITPOBOXKIAIOTCS oOpazoBanuem [1JI-
BC. IIpaktnuecku Bce B3pbiBbl [IJIBC mpoucxonst B OrpaHUYEHHOM MPOCTPAHCTBE,
torna Kak B3peiBBl [TIBC MOryT npoucxoauTh Kak B OrPaHUYEHHOM, Tak U B
HEOTPaHUYEHHOM MIpOoCTpaHCcTBe. [IpUIeBO3AYIIIHYIO0 CMECh MHOTIa HA3bIBAIOT bUIEBBIM
ob6makoMm, a B3pbeIB [IJIBC — B3peiBOM mbuteBoro oOmaka. Oneir nukBupanuun YC Ha
B3PBIBOIIOKAPOOIACHBIX MPOU3BOACTBAX MO3BOJISIET CIEJIATh BBIBOJ O BO3MOKHOCTHU
TaKuX B3PHIBOB B MYKOMOJBLHOM MPOM3BOJICTBE, HAa 3€PHOBBIX 3JieBaTopax (MyuHas
NblUIb), TMpU  OOpallleHMH C  KPAacHTENIIMH, CEpOH,  caxapoMm, JAPYTHMH
MOPOIIKOOOPa3HbIMM  THUIIEBBIMM  MPOJYKTaMH, B  IPOMU3BOJCTBE IJIacCTMAcC,
JIEKaQpCTBEHHBIX TPENnapaToB, HA YCTAHOBKAX JPOOJICHUS TOIIMBA (YroJibHasl MbLIb), B
TEKCTHUJILHOM MPOW3BO/JICTBE.

Mexanu3M B3pblBa NbUIM AHAJIOTUYEH IIPOLECCY OKHUCICHMS IEPEMEIIaHHbIX
[TIBC, korja OKHCIMTENEM BBICTYNAeT KHUCIOpOJ Bo3ayxa. [lpm sToM mpouecc
OKHUCJICHUs IIPOTEKAET Ha IIOBEPXHOCTUM TBEPABIX YaCTUL] IbUIM. MHTEHCUBHOCTH
ropenus [TJIBC 3aBucut oT pazMepa 4acTull U COAEpKaHUsI KUCIOPOAa B CUCTEME.

MenkoaucnepcHass TblUIb 00J7aaaeT OOoJbIIe aKTUBHOCTHIO, OoJiee HHU3KOU
TEMIIEPAaTypOH CaMOBOCIUIAMEHEHUS W IIUPOKUM HMHTEPBAIOM MEXIYy HWKHUM U
BEPXHUM KOHIIEHTPALIMOHHBIMH TMPEICIaMU B3phIBAEMOCTH. ECIM KOHIIEHTpaLus MbUTH
B OIPENEIECHHOM O0bEME HEIOCTaTOYHA (TO €CTh PACCTOSHHUE MEXIY OTIEIbHBIMU
YaCTUIIAMU, HAXOISIIIUMUCS BO B3BEIIICHHOM COCTOSIHUH, BEJIUKO), TO MEPEHOC MJIaMEHU
OT YacTUIbl K YacCTUIIE HEBO3MOXKEH, W 3HAYUT, B3pPbIB HE MpousoiaeT. UpesmepHo
0O0JIbIIIOE KOJUYECTBO MBUIM TAKXKE MPEMSITCTBYET B3PBIBY, TaK Kak B ITOM cClIydae
CIIMIIIKOM MaJI0 KHCIJIOPOJa JJIsi CrOPaHUs MbUIA. Y POBEHb OMACHOCTH MbUIN, TaK K€,
kak u ['TIBC, xapakrepusyeTrcs CIeAyIONMMHA OCHOBHBIMH MMOKA3aTEISIMU:

— "KOHLEHTPALIMOHHBIMH IIPEAETIAMH BOCINIAMEHEHHS;

— *00BEMHOM IIOTHOCTHIO SHEPTOBBIICIICHHUS;

— ‘MaKCHMAaJIbHBIM JaBJICHUEM, BOZHUKAIOIIUM IIPU BOCIUIAMECHECHUU,

— *CKOPOCTBIO PaclpOCTPaHEHHUS IUIAMEHU;

— *BPEMEHEM HapacTaHUs JIaBJIEHUS IIPU B3PBIBE;

— ‘MAKCHMAaJIbHO JIOIYCTUMBIM COJIEPKAHUEM KHCJIOPOJa B CMECH IBUIM C
BO3yXOM, TP KOTOPOM IbLJIb HE BOCILIAMEHSIETCS.

B3peiBoonacueie [IJIBC MoOryr BO3HMKATh CIIOHTAHHO, HAalpuMep, IMpHU
BCTPSIXMBAHUU OCEBLIEH MbUIM. B 3aMKHYTOM 00beMe TEXHOJIOTMYECKOTo ammapara
HauaBllleecsi ropeHue U pacnpoctpaHenue ramenu B [IJIBC mpuBoguT k OBICTPO
HapaCTAIOIIEMY MOBBIIICHUIO JABJICHUS, UYTO MOXKET BbI3BaTh Pa3phiB anmnapara, a 3aTeM
Y B3PbIB B IOMEIICHUU. Tak Kak B yCIOBHUSX MPOU3BOJICTBA JOBOJIBHO CIIOKHO CO3/1aTh
BBICOKME KOHIIEHTPAIIMM TbUIM, TO BO3MOXHOCTH B3pbiBOB [IJIBC oneHuBarot mo
HIDKHEMY KOHUECHTPALMOHHOMY MPENEITYy PACHPOCTPAHEHHUS TIJIAMEHU U CMECH.

[Tonq makcumanbpHbIM maBieHueM B3pbiBa [IJIBC mnonmmaercss HauOosbiee
JaBJICHUE, BO3HUKAOIIEe Npu AedarpallmiOHHOM TOPEHUU B 3aMKHYTOM OObeMe MpHu
HaYaJIbHOM aTMoc(hepHOM AaBieHUH. MakcUMalbHOE JAaBJICHHE B3PHIBOB Pa3TUYHBIX



[UIBC coctaBasier ot 700 no 1200 kIla, To ecTh MOXET MpeBHIMIaTh aTMOC(EepHOE
naBiieHue B 7-12 pas.

B3peIBBI Ta30BBIX €MKOCTEH C TIOCISAYIOIINM TOPEHHEM B aTMoc]epe UMEIOT Te
K€ TPUYMUHBI, 9TO U y (pu3WdecKux B3pbIBOB. OCHOBHOE pa3IMuWe 3aKITIOYACTCS B
oOpa3oBaHMM B JaHHOM CIydya€ OTHEHHOTO Iapa, pa3Mep KOTOPOro 3aBHUCUT OT
KOJIMYECTBa BBIOPOLIEHHOTO B atMocdepy razooOpaszHoro roptodero OHO, B CBOIO
o4epe/b, 3aBUCHT OT (PU3MYECKOTO COCTOSHUS, B KOTOPOM HAaXOJHUTCS Ta3 B EMKOCTH.
KonmuecTBO Ta3000pa3HOr0 Troproyero HAMHOTO MEHBIIE, YeM CXKIKEHHOTO,
COJIEPIKAIIETOCs B TOH K€ EMKOCTH.

Takum 00pazom, TOKaPHI ABJISAIOTCS PE3yIHTATOM XUMUYECKUX IK30TEPMHUIECCKIX
peakiuii, a B3pHIBBI — (PU3UUECKHUX IMPEBpAIeHU, OHH 00pa3yioT 30HBI, B KOTOPBIX
JNEUCTBYIOT omacHble ¢akTopel. OnpenenuTs MNapaMeTpbl OMACHBIX 30H IS
WHTEPECYIOMIETO O0BEKTa — 3HAYUT, OICHHUTHh OMACHOCTh. YUYECTh 3Ty OMACHOCTH,
YAQIUTh O0BEKT U3 OTTACHOW 30HBI, YMEHBIITUTh €€ pa3MepPbl TUOO IMOBBICUTH 3aIIUTHHIC
CBOMCTBa O0OBEKTA — 3HAYUT, PEIIUTH POOJIEMYy ero 0€30MacHOCTH.

5.4.2. B3pbIBbI TOILIMBHO-BO3AYIIHBIX cMeceil B 3aMKHYTOM 00beMe.

B3peiBel razomapoBo3ayimiHeix cMmeceir (ITIBC) wmoryT mnpoucxonuTth Kak
B 3AMKHYMOM, TaK W OMKPLIMOM  NPOCMPAHCMBAX, B TO BpPEMs KaK B3PbIBBI
npieBo3ayIHbIX cMecel (IIBC) mpoucxoasT TONbKO B 3aKPBITHIX TOMEIICHUSX.

3aMKHYTBIM IIPOCTPAHCTBOM SIBJISIFOTCS:

— noMeneHus (3aanusi). B HUX B3pbIB BO3HUKAET B pe3yJbTaTe YTEUKU rasa us3
AJIIEMEHTOB 000PY10BaHNUS;

— €MKOCTH: pE€3€pBYyaphl, ra3roibAepbl, IUCTEPHBI, TPY30BbIE OTCEKH TAHKEPOB —
JUISL XpAaHEHUSI ¥ TPAHCIIOPTUPOBKH B3PBIBO- U M0KAPOONACHBIX BELIECTB;

— maxTel. B HUX B3pBIBBI CMECEH TOPIOYMX Ta30B C BO3AYXOM JAIOT TSKENbIC
MTOCJIEACTBHSI.

B3peier ['TIBC B OTKpBITOM NPOCTPAaHCTBE — 3TO B3PbIBbI, BO3HMKAIOUIUE B
pe3yapTare paspyLICHMM Ia30IpOBOJOB, Pa3IMBa CKMKEHHOI'O I'OPIOYETO ra3a U €ro
UCHIApEHUs C IEPEXO0I0M B IeTOHALNIO. VI3BECTHO OOJIBIIOE YUCTIO aBApUIHBIX B3PHIBOB
pe3epByapoB ¢ OONBIIMM  KOJMYECTBOM  CHKIDKEHHOTO  TOpIHOYEro  rasa,
COIPOBOXAABIINUXCS 00OPa30BAHUEM OCKOJIOUHOTO TOJISL.

B 3aBucumocTtu ot naBnenus P u temneparypsl 1 BEIIECTBO MOXKET HAXOJIUTHCA B
PA3JIMYHBIX arperaTHBIX COCTOSHUAX. I COKMIKEHUS ra30B UX OXJIAKAAIOT U COKUMAIOT
70 TIOJlyYEHHUs MapaMeTpoB, COOTBETCTBYIOIIMUX JKUIAKON (asze, KOTopble B 00IIEM
CJIy4yae OTJIMYAOTCS OT JABJICHHS M TEMIIEPATYPbI OKPYKAIOILIEH CPEJIbI.

CXMKEHHBbIE YTIeBOAOPOIHbBIE Ta3bl, XJOp, aMMHaK, (PpeoHbl, HAXOASIIHUECS B
cocylax, pe3epByapax W JpyroM TEXHOJOTUYECKOM  OOOpYyAOBaHUM  MOJ]
CBEpXaTMOC(epHbIM JaBJICHUEM IpPU TEMIIEpaType, BBIIIEC WM PAaBHOW TeMIeparype
OKPYKAIOLIEN CPEMBI, ABISIOTCS NEPETPETHIMU KUIKOCTIMH.

5.4.3. B3pbIBBI COCY/I0B € Ta30M MO/ AaBJIEHUEM.

Cocymamu, paboTalOMMMH TOJ  JaBICHUEM, HA3BIBAIOTCS  T€PMETUUYECKU
3aKpBIThIE €MKOCTH, MpPEIHA3HAYCHHbIC [JI BEACHUS XHUMHYECKUX M TEIJIOBBIX



MPOIIECCOB, a TAKXKE JJISI XPAHECHHS U IEPEBO3KHU CHKATHIX, COKMKEHHBIX U PACTBOPEHHBIX
ra3oB U KUJIKOCTEH MO/ 1aBICHUEM.

OcHOBHasi ONACHOCTb MPHU BKCIUIyaTalMd TaKUX COCYJIOB 3aKJIIOYAETCs B
BO3MOKHOCTH MIX Pa3pyIIeHUs MPU BHE3AITHOM ana0aTUIECKOM PACIIMPEHUU Ta30B U
napoB (T. €. npu ¢u3nueckoMm B3pbIBe). [IprunHaMu B3pHIBOB COCYIOB, PabOTAIOIINX
MO/ JaBJIEHUEM, MOTYT OBbITh OINMOKU, JOIMYIICHHBbIE MPU HMX MPOCKTUPOBAHUH HU
U3TOTOBJICHUH, J1€(PEKThl MaTepHalioB, MOTEPS MPOUYHOCTH B PE3yJbTAT€ MECTHBIX
NEepPEerpeBoB, yAapoB, MPEBbIIICHUE PAa00YEro NaBlIeHUs B Pe3yJibTaTe OTCYTCTBUS WIIU

HEUCIPABHOCTH KOHTPOJIbHO-U3MEPUTEIIBHBIX npuOOpOoB, OTCYTCTBUE WU
HEUCIPAaBHOCTh MPEIOXPAHUTENBHBIX KJIAllaHOB, MEMOpPaH, 3allOPHOM U OTKIIIOYAIOLIEH
apMaTypBl.

Oco0eHHO omacHbl B3pPBIBBI COCYZOB, COAEpPKAIUX TOPIOUYI0 Cpedy, Tak Kak
OCKOJIKA PE3epBYapOB ke OOJIbIIONW MacCChl (10 HECKOJIBKUX TOHH) pa3jieTaloTCs Ha
pPAcCTOSIHME 10 HECKOJIBKHUX COT METPOB W IMpPHU NAJACHUM Ha 3[JaHUsl, TEXHOJOTUYECKOE
000OpyZOBaHUE, E€MKOCTH BBI3bIBAIOT pa3pyIlICHUs, HOBBIE OYard MoXapa, TuOenb
JIIOJIEH.

[Ipn B3pbIBax COCYAOB pa3BUBAIOTCSA OOJBLUIME MOIIHOCTH, MNPUBOIAIIME K
3HAUYUTENBHBIM pa3pylmieHussM. Tak, MOIIHOCTb, BbIJIENsAE€Mas HpPU B3pbIBE COCYJa
€MKOCTBIO | Ms, comepikamiero Bo3ayx mox aasieHueM 1,2 Mlla, npu mmurensHOCTH
B3pbIiBa B 0,1 ¢, cocraBuser 28 MBT.

JlesTenbHOCTh HAaHUMATENEH, CBA3aHHAs C IPOCKTUPOBAHUEM, H3TOTOBIICHHEM,
PEKOHCTPYKLMEH, HaJaaKoM, MOHTaKOM, PEMOHTOM, TEXHUYECKUM
JUArHOCTUPOBAaHUEM M 3KCIUTyaTallueld COCyJOB, pabOTaloUIMX I0J JIaBJICHUEM,
ABJIETCS  JIMUEH3UPYEMOM, pPErjJaMEeHTUPYETCS COOTBETCTBYIOIIMMH IPABHIIAMH,
KOTOPBIE PACTIPOCTPAHSIFOTCS:

— Ha CcoCy/bl, paboTarolIKe o1 AaBJICHUEM BOJIBI ¢ TeMIiepaTypoi Beie 115 °C
WM APYTOM JKMJIKOCTH C TEMIIEPATypOW, MPEBBIMIAIOIIEN TeMIEpaTypy KHUIEHUS INpU
nasnenuu 0,07 MIIa (0,7 krc/cm:), 6e3 ydera ruapOCTaTUYECKOTO JABICHUS; COCYIbI,
paborTaroliye o1 AaBjacHueM mapa win rasa csbitre 0,07 Mlla (0,7 kre/cme);

— OayIoHbI, TIpeIHAa3HAYCHHBIC NJIi TPAHCIOPTUPOBAHUS U XPAHEHUS CXKATHIX,
COKMKEHHBIX M PACTBOPEHHBIX ra30B 1o AaBieHueM cBbiiie 0,07 MIla (0,7 kre/cme);

— IUCTEpHBI M OOYKM Ui TPAHCHOPTUPOBAHMS M XPAHEHUSA CXAaTbIX U
CKMIKEHHBIX Ta30B, JABJIEHUE MApOB KOTOPBIX Ipu Temieparype 10 50 °C mnpeBblmaer
nasyienue 0,07 MlIla (0,7 krc/cme);

— LUCTEPHBl M COCYAbl I TPAHCHOPTUPOBAHUS WJIM XPAHEHHS CXKATBIX,
CKMKEHHBIX T'a30B, KUJIKOCTEH U CBIMYYUX TeJl, B KOTOPbIX naBieHue Boiiie 0,07 Mlla
(0,07 krc/cM:) co3maercs MepUOANIECKH JIJIsl UX OTOPOKHEHUS;

— OapokaMepshl.

B3pbiBbl Ta30mapoBO3YIIHBIX CMECEl 00pa3yroT KiacC OOBEMHBIX B3pPHIBOB.
B3peiBbl  razonapoBo3aymHbix  cmeced  (I'TIBC) Moryr mpoMcxoauTh Kak B
MOMEIICHUSIX, TaK M B HEOTPaHWYEHHOM mpocTpaHcTBe. [lomoOHbIE B3pHIBHI B
HEOIPAHUYEHHOM MPOCTPAHCTBE MOTYT MPOUCXOAUTH B pE3yJbTaTe€ pa3pyLICHUN
ra3ornpoBOJOB U PE3EPBYapOB, Pa3iNBa CKUKEHHOIO FOPHOYEro raza, ero UCIapeHus ¢
Nepexo/IoM ropeHust B netoHanuto. Bocrnamenenue obnaka ['TIBC mpoucxoaut npu
HAJIMYUM HCTOYHMKA 3akuraHus. [Ipy 3TOM BO3MOXKEH Nepexoi J103BYKOBOIO
nedaarpalliOHHOTO peXUMa C YCKOPSAIOIIUMCS IJJaMeHeM K JIETOHAMOHHOMY
CBEPX3BYKOBOMY.



Or"ennwnii map 0Oe3 aeToHAMu BO3HHMKAeT oObaHO Tpu ropenmu [TIBC,
nepeoO0OoTaneHHBIM TOTUIMBOM, a TaKK€ B HEKOTOPBIX CIIy4asiX — COCTaBa, OJM3KOTO K
CTEXHOMETPUUYECKOMY .

Cdeprueckas JeTOHAIMOHHAS BOJIHA MOKET BOSHUKHYTh M HETIOCPEJCTBEHHO B
[TIBC ot cnaboro »HEpreTHYecKoro MCTOYHHMKA, HAPUMEP OT HCKPBI, €CIH pa3Mep
o0Jlaka MpeBBINIaeT HEKOTOPOE KPUTUYECKOE 3HAYEHUE U B Mpejeax KOHIEHTpaIuii,
yKa3aHHbIX B Ta0J. 1 [5].

Tabnuua 1. KoHueHnTpaumoHHbie (06. %) npenens: AeTOHaUMU U BOCIUIame-
HeHus MBC B HEOrPaHUMYEHHOM NPOCTPAHCTES U B 3aMKHYThIX 00bemax

Foproyui AetoHauus BocnnameHenue
KOMMOHEHT Heorp. NpocTp. 3aMKH. 00seMm HXHMA BEPXHHA
HWKHUA | BEPXHUA | HIDKHUA BEpXHUMA

AueTunes CyHy 42 50,0 25 80,0
Bytar C;H,y 2,5 52 1,98 6.18 1.8 8,4
Boaopoa H; 18,3 38,9 40 75,0

fponax CiHg 3,0 7,0 2,57 7,37 2,1 8.5

Mponunes C;H; 35 8.5 3,55 10,40 24 11,0
S1an CoHg 4,0 9.2 2,87 12,2 3,0 12,4
Meran CH, 50 15.0

XapaKTepuCTUKH B3pbIBa ra30MapoBO3AYIIHBIX CMECEH MPUBEIEHBI B Ta0. 2.

lopro4uit D, perx, Qmeres | Queres | Yerx Mr Cencs AP,
KOMMOHEHT M/c Kr/m? MAx/kr | MO /2 00.% MnNa
Auetunes C,H, (1990 1,270 3,387 4,320 1,259 26 7.75 2,14
Byrar CgHyg 1840 1,328 2,776 | 3,684 1,270 58 3,18 1,88
Boaopoa H; 1770 0,983 3425 |8,195 1,248 2 20,59 1,20
MeraH CH, 1750 1,232 2,763 | 3,404 1,256 16 9,45 1,57
Mponax CiH;g 1850 1,315 2,801 3,676 1,257 44 4,03 1,89
MNponunex C3Hg 1840 1,314 2922 |3838 1,259 42 4,46 1,87
Sran CHg 1800 1,250 2,797 | 3,406 1,257 30 5,66 1,68
Stunex CH, 1880 1,285 3010 |3,869 1,259 28 6.54 1,81

JIns pacuera nopaxaroniero nercrsus B3peiBoB ['TIBC ompenensror napamerpsl
JIETOHAIIMOHHOW BOJIHBI pacliupsrommxcs npoayktoB aertoHauuu (I11) u Bo3gymiHOM
ynapHoit BosiHbl (BYB).

HauanpHbiii paguyc 1o, M, nomychepudeckoro odiaka ['TIBC B 3aBucumMocTu ot
ero oobeMa Vy, M, onpeesstoT no Gopmyre

0 = y3Vp/(2n) (1).

[TockonbKy corjiacHo 3akoHy ABoraapo Kwiomosib uI° wuaeanbHOro rasa
3aHuMaeTr o0beM Va=22,4 W, IS Ta30BOM CMECH CTEXHOMETPHYECKOIO COCTaBa
koHneHTpauedn CCTX u monexynsipHoit Maccoil pl” roprodeit KoMnoHeHThl Macchl CB
3anuieM NpuomxeHHyro Gopmyiy ans oobeMa obiaka:

Vo =V, -9 - Cf (ur * Cerx) (2Y:
3HavyeHue kKoddduimeHTa ¥ NPUHUMAIOT B 3aBUCHMOCTH OT CIIOcO0a XpaHEHUs
npoaykta: 9= 1 - mna ra3oB npu armochepHoMm nasienuu; 9=0,5 - 11 rasos,
CKIWKEHHBIX Ton gaBieHueM; 9=0,1 - s Ta30B, CKWKEHHBIX OXJIAKICHHUEM;



9=0,020,07 - mpu pacTekaHuWW JIETKOBOCIUIAMEHSIOMUXCS KUAKOCTeH. [Ipu B3pbIBE
JIETOHAIIMOHHAS BOJHA pacmpocTpaHsercs co ckopocthio D, m/c, (Qm - ynenpHas
TEIUIOTa B3pbIBa, JI>K/KT)

D=2y - 1)Qn (3).
TO €CTb BpCM:A IIOJTHOM JICTOHALIUM o0Omaka ts, C, paBHO

t, =ro/D (4).
MakcuMyM UW30BITOYHOTO JaBlIEHUST Ha (POHTE JIETOHALMOHHOW BOJHBI
(XMMUYECKUM MHK)
AP, = 4(y = 1) Qu " perx — Py (5).
Uepe3 BecbMa Masblii MHTEPBAJI BPEMEHU T JABJICHUE B JETOHAIMOHHON BOJIHE
yYMEHBIIIAeTCs B JiBa pa3a (Tak Ha3biBaemas Touka JKyre)

AP, =20y = 1) Qu * Perx = Po = perx * D* /(¥ +1) = By ().

XapakTepUCTUKA  PACHpPOCTPAHEHHBIX Ta30- W TMApPOBO3AYIIHBIX CMECe
npUBEAEHbl B TabJ. 2, rae NpuHATHEI 00o3HaueHus: AP2 - u30bITOYHOE JaBICHUE
JIETOHAIIMOHHOM BOJIHBI (3 (PEKTUBHOE NABJICHUE), Y..- I[OKa3aTeldb aauadaThl
IIPOAYKTOB JE€TOHALMH, - INIOTHOCTD, Q... U Q... — yJeJbHas TEIUIOTa B3PbIBA 110 Macce
U 00bEMy CMECH COOTBETCTBEHHO, a MHJekcoM CTX momeueH CTeXMOMETPUYECKUN
cocraB. [lapaMeTpsl yJapHON BOJIHBI Ha PAcCTOSHUSIX, MPEBBILIAIOIIMX pa3Mep oOjaka
RO > r0, M, onpenenum no GopmynaM, anmpOKCUMHUPYIOLIUM YHCIEHHOE pEeLIeCHHUE
3a/1a4u O JAeToHaruu npomnanoBo3aymHoi cmecu (b.E. I'enbdann u ap., 1985 [2, 8, 9]).
[Tomy4yeHHbIE YHUBEPCATbHBIE 3aBUCUMOCTH MakcuMyMma 3((PEKTUBHOTO M30BLITOYHOTO
nasiennss APm, Ila, u ynensHoro nmnynsca I, [1a. ¢, B ygapHbIX BOJIHaX OT PacCTOSTHUSA
R or meHtpa B3pplBa B OSHEPreTHYECKHX KOOPAMHATAX yIOBJIECTBOPHUTEIHHO
COTJIACYIOTCSI C DKCIIEPUMEHTATBHBIMU JTAHHBIMU JIJISl TOPIOYUX CMECEH yTIIeBOOPOIOB
C BO3/IyXOM HJIA KUCTIOPOJIOM, HE3aBHCHMO OT COCTaBa CMECH:

AP, =Py P, I =1 -Ymy (7)
IgP = 0,65 - 2,187IgR + 0,52(IgR)*, R = R/\m; (8)

gl = 2,11~ 0,97IgR + 0,44(IgR)* (9)
3necb My - TPOTWIIOBBIM ASKBUBAJICHT HA36MHOTO B3phbIBa MOYCHEPUUECKOTO
oonaka I'TIBC, kr,

ny = 2m* Querx/Qr (10),

rae: m=p..*V, - Macca ropro4ero ooJaka, Kr;

Qr - yaenbHas TerioTa B3pbiBa Tpotuia (npunara 4,184 M/Ix/kr);

Po - armocheproe naBnenue, Ila, (Py=1,013 x 10- [Ta).
Jlyig cuimBaHus MapamMeTpoB Ha IpaHulle o0jaKka BEIMYMHA Iy 3aMEHsIeTCS Ha OJIM3Koe
3HaueHue Ry, onpenensemoe u3 yciaoBus HenpepbiBHOCTH GyHKIMU APmM(R) B Touke:

Ry =10¢-3fm;, a=K, —VK*-A -
K, = 1,09/0,52 , A = 1,25 — Ig(AP,/P,)/0,52 '



D¢ddexTuBHoE Bpems 0, ¢, neiicTBus (asbl CKaTHUs YAAPHOU BOJIHBI C JaBJICHUEM,
anMpOKCUMUPYEMBIM TPEYTOJIBHUKOM, OMpeesieTcs o popmyIe:

0 =2-1/4F, (12).

B kauecTBe Kkputepusi MOMIHOCTH mopaxatouiero aeictsust (MII) oOvemHo-
JETOHMPYIOLIErO B3pbIBa BbIOpaHa IUIOLIA/Ab MPUBEIECHHON 30HBI MOPAXKEHHSI YEI0OBEKa
C Y4E€TOM CTENEHH €ro 3allUIIEHHOCTH U BPEMEHHU moTepu paborocmocodHocTh. K
00BEMHO-IETOHUPYIOMKUM B3pbiBaM OTHOCATCS B3pbiBbI [ TIBC mnm obmaka TormimBo-
Bo3nymHoi cmecu (TBC), mopaxaromiee neicTBUE KOTOPBIX OOYCIIOBIEHO JEHCTBUEM
BO3NyIIHON ynapHoi BosiHbl (BYB), renepupyemoii npu neroHamuu obnaka TBC,
oOpasyrolerocs Mpu JUCIEPrUPOBAHUN TOPIOYETo (Kak MPaBUIIO, YIIIEBOJOPOIHOTO) B
a’p030JIbHOE WIIM ra3000pa3HOe COCTOSIHHE. 3a PyOe oM Takue B3PbIBUATHIE CUCTEMbI
HocsaT Ha3BaHue FAE (Fuel Air Explosive).

[Tapamerpst BYB omnpenensitorcs sHEPreTUUECKUMU M (PU3UKO-XUMUYECKUMHU
XapaKTEepPUCTUKAMU TOPIOYEro, YCJIOBUSMU (POPMHUPOBAHUS TOIUIMBO-BO3AYLIHOTO
o0yaka y 1eiu v Bo30y>K/IEHUsI B HEM B3PBIBHOT'O MPOIIECCA B IETOHALIMOHHOM PEXHUME.
Peammszanuss »HEprum a’poO30JIBHOTO 3apsla MOXKET OCYHIECTBIATBCA MO JIBYM
OCHOBHBIM TEXHOJIOTMYECKHM CXEMaM:

— MO JABYXTAaKTHOW CXeMme, A€ CHadaiaa (opMuUpyeTcs TOIUTMBO-BO3AYLIHOE
o0Jlako, a 3aTeM uepe3 HEKOTOPOE€ BpeMs B HEM BO30YXKIAeTCsl C TOMOIIbIO
WHULIMUPYIOMIETO 3aps/la peakluus XUMHUYECKOTO MpPEBPAIICHUs TOIUIMBA B PEKUME
JeToHaluu (00beMHO-eTOHUpYIoNUi B3phIB - O/IB);

— MO OJHOTAaKTHOW CXEeME, B KOTOpPOH peakius XMUMHYECKOrO NpPEeBpAILEHUS
TOIUIMBA TIPOTEKAaeT TMoJ JAeicTBUeM ynapHoil BonHbl (YB), oOpa3zoBaHHOMN
JUCTIEPTUPYIOMINM 3apsiAoM (0ObEMHBIN B3pHIB).

O0BbEMHO-IETOHUPYIOILIME B3PbIBbI HAU00JIEE YACTO MPOUCXOISAT MPU aABAPUSIX C
BEIIECTBAMH, OTHOCSAIIMMCS K PAa3JIMYHbIM KJIacCaM OPTaHWYECKUX COECIMHEHUM:
HemnpeaeabHbIM  yraeBojopoaaMm (1,3 - meHTagueH); OpraHUYeCKUM OKHUCSIM (OKHCH
MPOINUJIEHA); LIUKINYECKUM COECIMHEHUAM; PEUENTYpPhl MacTO00pa3HbIX KOMIO3UIIUH, B
OCHOBY KOTOPBIX BXOJST YIJIEBOJOPOABI C J0OaBKaMU MOPOIIKOB METAJIMYECKOTO
roprovero M MpoMoTHpyromue ao6aBku. [IpoBeneHHble HCCIEIOBAHUS MO3BOJUIN
BBISIBUTh XapaKTEPHbIE YEPThl Ta30BOIO B3pbIBA, OCHOBHBIMHU M3 KOTOPBIX SIBIISIFOTCS:
Majas J0Jid SHEPTHH, yXOJsilas B BO3AYIIHYI0 YB (IpyUMEpHO MOJOBUHA OT IMOJHOM
BBIJICJIUBILICHCS YHEPTUU TIPU AETOHAIIMOHHOM B3PBIBE); OUEHb PE3KU CMaj JaBICHUS
BOJIM3HU 3apsija MPU B3PHIBE B PEKUME JETOHAIMH; (POPMUPOBAHUE BOJIHBI CXKATHS TIPH
CTOpaHUU 3apsA0B, KOTOPas 10 MEpe paclpOoCTpaHEeHUs TpaHCHOPMUPYETCS B YAAPHYIO
BOJIHY.

O06paboTKa MOTYYEHHBIX OMBITHBIX JAHHBIX MMO3BOJIKJIA ABTOPaM [6] NpeIoKUTh
OMIIMPUYECKUE 3aBUCUMOCTH [UI OCHOBHBIX IapaMeTpoOB BO3AyLIHOW YB 1ipu
JEeTOHAMK CPEepUUEeCKUX 3apsA0B TOIIMBO-BO3IYIIHBIX CMECEH Ha OCHOBE METOJa
HHEPreTUYECKOro MOAO0OHs, KOTOPBIM COrIacyercs C BBIIIEU3IOKEHHBIM MOJIXO0J0M K
ouenke napamerpoB BYB (B.E. I'enbdang u ap. [7, 8])

AP = 0,06 E) 7 fr + 0014 E27 [r? 4251073 By frtnpurfE) > 03,
AR, = 0,052 (Y15, upn 0,08 5 r/E)” 503,
= 951077 £ froapn 01 S el
t=035:5" Y apn 0,1 = r/E)".

(13).



371ech:

E, - mosiHast sHEprUs B3phIBA B KKaI;

I' - pacCTOsSIHKE OT LIEHTPA 3apsia B M;

AP, - MakcuMabHOE U30BITOYHOE AaBiieHe Ha PpoHTe YB B at™m.;

i - yIeIBbHBIN HMITY/IbC H3GBITOYHOTO NaBICHHS (hasbl CHKATHS B KIC-C/M’;

T - JUIUTEIILHOCTH (ha3bl CKATHUS B MC.

Bpemst 3apepxku moapeiBa obiaka TBC ompezaensercss BpeMEHEM HCHapeHus
OCHOBHOW MAaccChl a’p030Jisl TOPIOYEro, /sl OOJBIIUX €MKOCTEW, HanmpuMmep OajuIoOHOB,
coaepxamux 6osiee 100-200 kT roprouero, 3To BpeMsi MOKeT cocTaBisaTh 80-120 mc.

OTnuuutensHOil 0COOEHHOCTBhIO 00BeMHOrO B3pbhiBa TBC sBisieTcsi BhICOKOE
nopaxkaroiiee JACHCTBHE MO JIIOASM B YKPBITHUSIX U COOPYXEHHUSIX 32 CUET BBICOKOIO
n30bITOUHOrO AaBiicHUs B o0jake OJC U ero CIUIOMIHOCTH, a TaKKe CIIOCOOHOCTH €ro
"3aTekaTs' BHYTPb HETEPMETHYHBIX COOPYKEHUN.

Mpumep pacuyera B3phiEa ra30B03AYLIHONA CMEeCcH NponaHa

McxoaHbie gaHHble 3HayeHue BENUYHHbI
TR ropr4ero CHIXEHKEIA NpoNaH
Macca CXMKEHHOMo NPONaHa 1000 ToRH

YnenwHas TenncTa B3psIsa CTEXHOMETPMYECKOR CMECH C BO30YX0M

2,801 MAX/«

¥YnensHas NNCTHOCTh CTEXVMOMETPHYECKCH CMECH C BO3RYXCM

1,315 krjm®

ATMCCOEPHCE AASNEHKE (HODMENSHOE) 1,013x105Ma
CxopocTs 38yKa 340 mjc
KORLEHTRALMA CTEXHMOMETPUHECKDH CMECH C BO3QYXOM 4,03%, 00.
Kunomone 44kr
KozdhuumerT § 419 CXUXERHSIX r2308 0.5
Mokazatent anwadatsl ra30B03aYLUHCH CMECH 1,257
1. Pacyet ofvema odnaka ra3oBo3nylHON CMEeCK NponaHa 6316 264 m*

Vo=V, o0 Cof (i Corx), 22.48% - 0,5+ 1 10%kr/ (44xr - 0,0403)
2. PacseT paguyca obnaxa raz0B03ayLUHCH CMECH NPonada 144 m

7o = V3V/(21) = (3-6316264/2m)'° = 144 n
3. PacyeT CKOpOCTM AETOHALMM rA30803AYLUHCH CMECH Nponaka 1803 M/c

D =Y2(r* = 1Qm =2 (r* = 1) Q)"? = (2(1,257* -

1)2,801 - 10° =1803 m/c

4. Bpems nonHoi AeToRalUMy oBnaka 79.9 M

t, = r/D = 14471803 = 79,9 mc.

5. MabsiTo4H0e A2BNeRMe KA BPROHTE AETOHALMOHHCH BOAHbI (MaKe.)
APy =4y = 1) Qpy - perx = Po
= 4(1,257 - 1)2,801-10° - 1,315 — 0,IMINA =

3,685 MMz

8. M30mo4HOE A2BNEHME HA (BDPOHTE AETOHALMOHHCH BOHSI
AP, =2(y — 1)+ Qpy * Perx = 1,843 Mla

1,843 MMNa

7. PacyeT TROTMNOBOr0 3KBUBANEHTA Ha3eMHore B3pLIea odnaxa MBC

(11,1 1)

My = 2 Qucrx/Qrom = porx* ¥

2-1,315-6316-10° 2,801 - 10°/(4,184 - 10%) = 1,11 - 107kr

8. MapameTpsl YOapHON BONHE NP ONpeaenty no dopmynam (7-8)

AP, =Py P, 1=T " Ymy, (7)
lgP = 0,65 = 2187lgR + 0,52(1gR)?, R = Ry,  (8)
gl = 2,11 —0,97IgR + 0,44(IgR)2. (9)

Ry =10%Ymy a=K, —:\[K,Z—A,

K; =1,09/0,52 , A=1,25=1g(4r,/Py)/0,52.

(i

§. Pac4eT NapaMeTpoB YazpHeH S0nHs! npH Ry

m W305iT04HOe faenekme Ha (po-Te BYB npu Ry
B YAenbHE MMNYNBEC Ha PacCToAHMM Ry, |

B SDpexTrerOe Bpena daskl cxatia By

AP, = 18-10° 1a
la = 54780 MMac
f, = 0,0608 ¢




5.4.4. B3pbIBBI €eMKOCTEH € NeperpeToi :KuAKOCTHIO.

[Ipu neperpeBe >KHIKOCTH, XpaHSAUIEHCS B €MKOCTH, HaOIOJaeTcs sBieHHe B
LEVE. IleperpeBbl npoucxXoasT HNpH pa3pblBE EMKOCTH C )KUAKOCTBIO B OYare mosapa.
B sTOM ciywyae coznmaercs naBiieHHE NapoB >KHAKOCTH, MpEeBbIIaiolIee arMochepHoe.
EMKOCTB ¢ IEperpeTom KuIKOCThIO pPa3pylIacTCs.

HelitpanbHass  wim  roproyas — meperperass  SKMIKOCTh  (COKMDKCHHbBIE
YTIEBOAOPOAHBIE Ta3bl, XJIOP, aMMHUaK, (PPEOHBI, BOJa B MAPOBBIX KOTJIAaX) OTIMYAETCS
TEM, 4TO JaBJICHHUE €€ MapOB MPEBBIIIAECT aTMOC(HEPHOE.

YpoBeHb IeperpeBa  JKHAKOCTH  XapaKTEPU3YETCA  Pa3HOCTBIO  MEXKIY
TEMIIEPATYypPOr, PU KOTOPOM KUIKOCTh HAXOAUTCS B TEXHOJOTUYECKOW CHCTEME, U
TEMIIEpaTypoOll €€ KUIEHUSI TPU aTMOC(PEPHOM J1aBlIeHUU. ECiau mpoucXoIUT BHE3AITHOE
paspyllieHne cocyaa (CHCTEMbI) C MEPErpeTol KUAKOCThIO, OHA OBICTPO UCHApPSIETCS C
oOpa3oBaHHEM NIApOB B OKpYXKalIIel cpene U (QOPMUPOBAHUEM YIAPHBIX BOJIH.
B3pbIBbI TEXHOJIOTHYECKUX CHCTEM C BHICOKMMU MapaMeTpamMu NeperpeBa KuaKoCTH Mo
paspymaromemMy 3(p¢pekTy yacto ObIBalOT MOJO0OHBI B3phIBAM COCYJOB CO CXKAaThIMU
razamu. OLIEHKa YPOBHSI OMMACHOCTU TAKMX CHCTEM MOKET ONPENENSATHCS TPOTUIOBBIM
HKBUBAJIEHTOM

W =E/4520 xr.

YpoBEeHb OMAacCHOCTH MOXKET XapakTepu3oBaThCsd pabOTOH, coBeplIaeMon
pacupsIOIMMCs ra3oM (IapoMm) OT HAYaJIbHOTO JIABJICHUS MEPETrPeTOi KUIKOCTH 10
aTMOC(EpHOTro.

DHeprus TeperpeBa >KHUAKOCTH MOXKET OBbITh MCTOYHHKOM YHCTO (DHU3UYCCKHUX
B3pBIBOB, HaMpuMep MPU WHTEHCUBHOM IMEPEMEIIMBAHUM KUJIKOCTEH C pa3IMYHBIMHU
TeMIlepaTypaMH, MPU KOHTAKTE >UJKOCTH C paciljlaBaMM MeETajjla M HarpeThIMHU
TBEpAbIMU TeiaaMu. IIpu 3TOM HE MPOUCXOIUT XUMHYECKUX MPEBPAIICHUM, a YHEPIrus
reperpeBa pacxoyeTcss Ha MapooOpa3oBaHUE, KOTOPOE MOXKET MPOTEKaTh C TaKou
CKOPOCTBIO, YTO BO3HHMKACT yJapHas BoJHA. [IpW CMemmMBaHWU JBYX KHIKOCTEH C
CYIIIECTBEHHO Pa3HBIMU TEMIIepaTypaMy BO3MOJXKHBI SIBJICHUS (U3MUYECKOW TETOHAITUHM C
o0OpazoBaHreM 001aKa KUJIKUX KaIlejab OJJHOTO U3 KOMIIOHCHTOB.

5.4.5. B3pbIBbI HEOTPAHUYEHHBIX 00J1aK0OB TOIUIMBOBO3AYIIHbIX CMecCeil.

B3pbl€bl HEOZPAHUYUEHHbIX oonaxkoe napa.

B3pbIB HEorpaHUUeHHOTO 00J1aKka Tapa MOXKET MTPOU30UTH B pe3ysIbTaTe CTCUCHUS
o0cTOsTENbCTB. BO-mepBbIX, HEOOXOJUM MAaCCOBBII BBIOPOC Troprovero (Harpumep,
yrieBojgopoaa) nubo B atMmochepy, nubo Ha moBepxHocTH 3emun. [locime BwIOpoca
TOPIOYETo B aTMOC(EPY Pa3BUTHE CUTYaIlUH MOKET TIOWTH TI0 YETHIPEM HAIPABIICHUSIM:

— BBIOPOILIEHHOE TOpIoYee paccenBaeTcsi 0€3 BOCIUIAMEHEHUS;

— BO BpeMs BBIOpOca roprouee 3aropaercsi, Kak mpaBuiio 0e3 B3pbIBa;

— BBIOPOIIIEHHOE TOpIOYEE paccerBaeTcss Ha OONBIION IUIOMIANW; TIOCHe
HEKOTOPOH 3aJIep>KKU 00JIaKO 3a3KUTAETCs, U MPOUCXOIUT OOIIMPHBIN TIOXKap;

— MOCNEA0BATEeIbHOCTh COOBITUI TaKas ke, Kak U B TPEThEM CIydyae, HO IMOCIe
Hayvaja noxapa riaMms 3aMeTHO YCKOPSIETCsl U 00pa3yeTcst onacHasi B3pbIBHas BOJIHA.



B3peiB HeorpaHnueHHOTO O0aKa mapa MOXKET MIPOU30UTH B Pe3yJbTaTe PEIKOTO
CTEUYEeHHsI OOCTOSITENIbCTB. BO mMepBhIX, HEOOXOAUM MACCOBBIM BBIOPOC TOPIOYETO
(mampumep, yriaeBoaopoa) aubdo B atMmochepy, oo y moBepxHocty 3emun. [TogoOHoe
COOBITHE BO3MOXKHO KaK Ha XUMUYIECKOM TPEIMPUSATHH, TaK U TIPH TIEPEBO3KE TOPIOYETO
WIM TpU B3pbIBe raszomposoja. [locie BriOpoca roprodero B armocdepy pas3BHUTHE
SIBJICHUSI MOYKET TIOMTHU I10 YEThIPEM HAIPABICHUSM.

1) BriOpoienHoe roprodee paccerBaercsi 0€3 BOCIIIAMEHEHHUS.

2) Bo Bpems BbiOpoca roprouee 3aropaercs. Kak mnpaBuio, HHIMAECHT
3aBEpILAETCS TOJIBKO MOkKapoM 0e3 B3phIBA.

3) BriOpoimenHoe roprodyee pacceuBaercss Ha Oonbiiod r1oiomanu. I[locne
HEKOTOPOU 3aJIep>KKHU 00JIaK0 3aKUTaeTCs ¥ MPOUCXOTUT MACCOBBIH MOXKap.

4) ITocnenoBaTeNbHOCTh COOBITUM Takas ke, Kak U B ciiydae 3, HO IMOCJIe Hadala
no’kapa Iiams 3aMEeTHO YCKOPSIETCSl K 00pa3yeTcs onacHas B3pbIBHAs BOJIHA.

B3peIBEI HEOTPAaHUYECHHBIX MMAPOBBIX 00JAKOB MOTYT OBITh W BIEUYATIISIONINMHE, U
YpE3BbIYANHO OMACHBIMU. DTO MPOUCXOAUT MO TOW MPUYUHE, YTO NPU OOJBIION YTEUKE
B arMoc(epy dHEPrOHOCUTENS B ONPEIEICHHBIX METEOPOJIOTHUYECKUX YCIOBUAX MOTYT
00pazoBaThCs IEUCTBUTEILHO OTPOMHBIE 00JIaka TOPIOYE cMecH.

K nactosimemy BpeMeHH HauOOJbIIMK yliepd MpHUHEC B3pHIB O0JIaka MapoB,
npoucieamui Ha 3aBojie «Humpokemukimimant» okono dnukcObopo (AHTIUS) B UIOHE
1974 r. OOGcTosiTeNnbCcTBA B3phIBa TIIATENBHO H3y4Yaiuch. Kak ObLIO yCTaHOBIJIEHO,
BPEMEHHO ToJicoeAnHeHHas: TpyOa auametpom 0,5 M ¢ aByms cuiib(hoHAMU BBINLIA U3
CTpOsi, YTO BBI3BAJIO BBIOpPOC uepe3 JaBa oTBepcTusi pazmepom 0,7 M mpumepHo 45 T
LUKJIOreKcaHa, HaxoauBuerocss npu temmeparype 155°C u naBnenum 850 klla. Dto
roprouee ObICTPO UCTIAPUIIOCH U 00pa3oBaso 00JbIIoe 00J1aK0. 3aKUTaHUE TTPOU3OIILIO,
Mo BCEH BEPOSITHOCTH, OT TEYU BOAOPOAHOTO II€Xa, HAXOAMBIIErOoCs Ha HEKOTOPOM
pPacCTOSSHUM OT MECTa YTEUKH. 3aKUraHue ObIJIO «MSITKUM», WM BHaualle BO3HUK
KPYIHBIA MOXkap, a 3aTeéM B pe3yJbTaTe YCKOPEHHs IUIAMEHH oOpa3oBaiach yJaapHas
BOJIHA, KOTOpasi BbI3BaJla CEPbE3HBIC PA3PYIICHUS 3aBOJA U JOMOB Ha PAaCCTOSTHUU 10
noiyropa kuwioMmeTpoB. Ilorubno 28 dvenoBexk u 89 OblI0 paHeHo. YiiepO 3aBojy U
OKpYy’Karouien Tepputopun ouenuBaicsa B 100 muH. 1o

[Ipumepom B3pbIBa HEOTpAaHUYEHHOrO0 OOJlaka MapoB HA TPAHCIIOPTE SIBISETCA
aBapus B Hcr-Cent-Jlyuce B sHBape 1972 r. IlpoBomumock dopMupoBaHue
YKEJIE3HOJOPOKHOTO COCTaBa C HMCIOJIB30BAHUEM «TOPKHM». B 3TO# omeparuu BaroHbI
OCBOOOXK/IAIOTCS HA BEPIIMHE TOPKH W TEPEKITIOYCHHEM CTPEIOK HAMpaBISIOTCS K
OTIPEJICTICHHOMY COCTaBy. B10JIb MyTH UMEIOTCS CIielUaIbHBIE TOPMO3a, 3aMEIISIOIINE
JNBIDKEHWE  BaroHa, KaKk TOJbKO OH  JIOCTUTaeT  OMNPEACIICHHOTO  MecTa.
KeneznonopokHasi LUCTEpHA C MPOMUIIEHOM Oblila HampaBiieHa K (HOPMHUPYIOLIEMYCS
cocraBy. [lo Hee B 3TOM K€ HampaBieHMM ObUI MYIIEH IyCTOM XOIIep
(camopa3zrpy KaroIuiics BaroH). Xorrep He ycIe MPONUTH MOJHBIA MyTh U CIIEMUTHCS C
dbopmupyrommMcs  cocTaBoM. Topmo3Hasi cucTeMa HE 3aMeuiniia JOCTaTOYHBIM
00pa3oM X0J1 LIUCTEPHBI C MPOMUICHOM, U OHA yAapuiia Xommnep Ha O0NbIIONH CKOPOCTH.
Xomnmnep Obul MOAOPOIIEH BBEPX U CBOMM MEXAHM3MOM CIIENKU MPOOUI OTBEPCTHE B
UCTEpHE ¢ npomnuiieHoM. /[Ba Barona 3arem mpouuid nyth okono 500 M, mpu 3ToM
MPOUCXOMWST PA3NUB JKUIKOTO TMPOMWICHA BAOMb myTH. OO6ako 3aropenoch B
CIIy’k€OHOM BaroHe Ha HEKOTOPOM PACCTOSIHMHM OT TOTO MECTa, T OCTAaHOBUJIUCH ATH
JIBa BaroHa.



Bcenen 3a nmoxapom mpousolien MOIIHBIA B3pbIB, B pe3yJbTaTe KOTOPOro ObLIO
paHeHo 176 yenoBek U NpUYUHEH yiiepo 7,6 MIIH. JOJI.

5.4.6. Ilaposble.

Ilaposoit ¢3pwie (anrin. Vapor Explosion) — peskoe (ObicTpoe) 3a BpeMs
1 mc oOpazoBaHne OOJIBIIOTO  KOJMYECTBA Mapa, COMPOBOXKIAIOIICECS]  MECTHBIM
MOBBIIICHUEM JaBJICHUSA, BCIEICTBUE MEPEX0a TEIUIOBOM SHEPTUM (3aTpaurBaeMoi Ha
UCTIApEHHE KHUIKOCTH U pacIIMPEHHUE mapa) B MeXxaHudeckyto [1].

Ycnoeua eo3nuxknosenus napoeozo e3puisa.

JIisi BO3HMKHOBEHHS U Pa3BUTHS KPYMHOMACHITAaOHOrO TapoOBOr0 B3pbIBa
HEOOXOUM psiJ] YCIOBUI:

— 00pa3zoBaHuE TaKOW CMECH paciljiaBa M TEIJIOHOCUTENS SYEHCTON CTPYKTYpBHI,
KoTopasi Obula OBl JOCTATOYHO KOMIIAKTHOM, YTOOBI BOJIHA JaBJICHUS MOIJIA
pPacpoOCTPAHUTHCS BHYTPU HEE;

— CMeCh JOJKHA WMETh JOCTaTOYHOE KOJIWYECTBO TEIUIOHOCHUTENS st
oOpa3oBaHus Mmapa;

— JIOJDKEH MPHUCYTCTBOBATH CITyCKOBOW MEXaHU3M — UMITYJIbC JaBJICHUS, KOTOPBIN
npuBea Obl K CPBIBY IUIEHKHM Mapa Ha KaIusIX paciulaBa, pe3Kod WHTeHCU(UKAIUU
TerI000MeHa.

Cmaouu napoeozo e3pviéa.

B sBnennu mapoBOoro B3pbIBa BBIACISIOT YETHIPE CTaAUN — (a3bl:

— («aza 3a1epKKu») — CMEIIEHUE TEIUIOHOCUTEIS U KPYITHBIX Kareib paciliaBa,
o0pa3oBaHME MAapPOBOil MIIEHKN HA TIOBEPXHOCTH PACIIaBa;

— (haza UHTEHCUBHOTO B3aUMOJICHCTBUS — MPOPHIB TJIEHKU Tapa, pparMeHTaius
KareJjb, BOSHUKHOBEHUE y/1apHOW BOJIHBI;

— (paza pacmpocTpaHeHuss TapOBOTO B3pbIBa — paclpocTpaHeHue (poHTa
yIapHOW BOJHBI, pa3MeJbUCHHE Kamelb pacruiaBa 3a CYET yJapHOW BOJHBI,
MHTEHCU(DUKAIUS TTepEMEIINBaHNs, YBEIUYEHUE HPHEPruu BOJHBI (2, 3 — COOCTBEHHO
(haza mapoBOTO B3pHIBA)

— (paza 3aTyxaHUS UMITYJIHCOB JABJICHUS, KUTICHUS Ha 3aCTHIBIINX (pparMeHTax.

Ilapoeoit 63pb16 yucmuvix rHcuoKkocmeil.

KuakocTu BBICOKOM CTEMEHU YUCTOTHI JIETKO BXOJST B MEPErpeToe COCTOSHUE.
CBsi3aHO 3TO C TE€M, YTO B TaKUX CpeAax MPHUCYTCTBYET BEChbMa Majio€ KOJIUYECTBO
3apoJipllliel MapoBbIX My3blpell. OpHaKo eciu Teperperas YucTas IKUAKOCTb
KOHTaKTUPYET C SYEHCTON CTPYKTYpOM WM BHYTPH HEE BO3HHKAIOT TypOYyJIEHTHBIE
TEYCHHUS, TO B TEUEHHE CPABHUTEIHLHO MAajoro MPOMEXKYTKa BPEMEHH KOJIMYECTBO
3apOJIBIIEi MHOTOKPATHO yBEIWYHMBACTCSI M B HUX HAYMHACTCS  TPOIlECC
napooOpa3oBaHus. Bo3HHKaiolyie MpU 3TOM JIOKAJIbHBIE TEUEHHUs eme OOoblie
TypOYIU3UPYIOT KUIKOCTh, YTO MPUBOJUT K POCTY MHTCHCHUBHOCTHU MapooOpazoBaHUs
U TPOLECC YCKOPSIETCS JIaBUHOOOpa3HO JO TeX TMOp, IMOKa BCS KUAKOCTh HE
IpeBpaTUTCS B Map.

[lo »TOM mnpuYMHE HArpeB YHUCTBHIX KUAKOCTEH [0 TeMIepaTypbl KHUIICHUSA
ype3BbluaiiHo omaceH. Ha OGonpmiMHCTBE OBITOBBIX BOJOHArpeBaTeNbHBIX MPUOOPOB
€CTb COOTBETCTBYIOIIME MPEAYNPEKACHUS O HEIOMYCTUMOCTH HCIOJIb30BaHUS
JTUCTUUTUPOBAHHON BOJIBI.


https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%BA%D1%83%D0%BD%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BE%D0%B2%D0%BE%D0%B9_%D0%B2%D0%B7%D1%80%D1%8B%D0%B2#cite_note-1
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D0%BB%D0%B0%D0%B2
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BD%D0%BE%D1%81%D0%B8%D1%82%D0%B5%D0%BB%D1%8C
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%BE%D0%B1%D0%BC%D0%B5%D0%BD
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%B3%D1%80%D0%B5%D1%82%D0%B0%D1%8F_%D0%B6%D0%B8%D0%B4%D0%BA%D0%BE%D1%81%D1%82%D1%8C

Ilapoeoii 63pvie na AIC.

B ycnoBusix Tsoxenoi aBapuu Ha ADC mapoBoil B3pbIB MOXKET MPOUCXOIUTH MPU
KOHTAKT€ PacIUIaBICHHBIX MaTEpUaJOB AKTUBHOM 30HbI — KOPHUYMa C TEINIOHOCHTEIIEM.
Mexanu3mbl  (pparMeHTAllMM paciylaBa CBSI3aHbI C JIOKAJBbHBIMH TEIUIOBBIMH U
TUAPOJAMHAMUYECKUMHU  SBJICHUSMU HA TpaHUIE paciylaBa U TEIJIOHOCUTEJS.
[lepuoanueckuii poCcT U CXJIOMBbIBAaHUE MAPOBBIX MY3bIPEH, pa3HUIIA B CKOPOCTSX KaIlIu
U paciiaBa MPUBOMAAT K CUJIaM, BBI3BIBAIOIIMM ApoOisieHune Kamenb. OOpaszyrommecs
yIapHbIE BOJHBI TPU B3aUMOJCHCTBUU C KalUIIMU paciylaBa TakKe MPUBOJAT K
JPOOJICHUIO Karlellb.

CusioBble 3JIEMEHTHI TJIABHOTO HMPKYJISIUOHHOTO KOHTypa ADC paboTaioT B
TSOKENIBIX YCIIOBHUSIX: BBICOKMH YpPOBEHb TEMIIEpaTyp M JaBJICHUN; 3HAYUTEIbHBIC
TEPMHUUYECKHUE HAMpsHKEHHs,, OOYCIIOBICHHbIC OOJBIIMMH TEIUIOBBIMH Harpy3kaMu H
IpalUEHTaMH TEMIIEPATypbl; BBICOKHME CKOPOCTH TEIUIOHOCHUTENSA, CIOCOOCTBYIOLINE
NOSIBJIEHUIO BUOpaluii; HOHU3UpYollee unydenue. [103ToMy Bo BpeMs 3KCILTyaTaluu
CepbE3HOE BHHMMaHME OOpalaeTcs Ha NOAJEpKAaHHE 3alaHHOro  0Oe30MacCHOro
TEIJIOTUAPABIMYECKOTO PEKUMA.

Ha ADC wnmerorcs HaleKHbIE CHUCTEMBI KOHTPOJISI BCEX OCHOBHBIX PEKHMHBIX
apaMeTpoB U COCTOSHUS 00opyaoBaHus. TeM He MeHee, Jake MaJOBEPOSITHBIE OTKa3bl
OTHEJIbHBIX 3JEMEHTOB OOOpYAOBAaHMSA WM OTKa3bl B CHCTEMax KOHTPOJS U
pEerylupoBaHusl, WM MPOCTO CIIydallHOE COYETaHWE HEOJAronpUATHBIX OTKJIOHEHHM
PEKUMHBIX MapaMETPOB OT HOPMAJBHBIX YCJIOBHH 3KCIUIyaTalluM MOTYT IPHUBECTH K
aBapuiHBIM cUTyanusam [2].

bezonacHocth ADC Ga3zupyeTcsi Ha KOMIUIEKCE MEPONPUSTHH, HAITPaBICHHBIX Ha
npoUIAKTUKY TPUYNH aBApUUHBIX CUTYallui U COBEPIICHCTBOBAHUS CPEICTB 3aIIUTHI.
OauH W3 TJIABHBIX BOIMPOCOB OLIEHKM MapoOBOTO B3pbIBa — 3HAHUE TOT0, KaK OBICTPO
OTBOJUTCSA TEIJIO OT pacIulaBlIeHHOW wvacTulbl. VccnenoBanuio 3TOro Bormpoca
MOCBSIIEH KOMIUIGKC HAyYHBIX  HCCIEIOBAaHWM, B YacCTHOCTH MEXaHU3MaM
¢dparmenTaruu terionocutens [3][4], sBororuu mapoBbIX 00pa30BaHuUM.
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KoHTpoJibHBIE BONIPOCHI

1. Yto Takoe B3pbIB? [lepeuncnure nopaxaromue HakTopsl B3phIBa.

2. Kakumu ObIBaloT B3pBIBBI B 3aBUCHMOCTH OT CpEAbl, B KOTOPOM OHHU
IPOUCXOJAT?

3. Urto Takoe mapoBoii B3pbB HAa ADC?

4. B pe3ynbTare 4ero MoKeT MPOU30MTH B3phIB HEOTPAHUUYEHHOTO 00J1aka mapa’?

5. [laiite onpenenenue noxapa. Kak knaccu@uuupyrorces moxkapbi?

6. HazoBute onacHbie (haKTOpPHI P TIOXKApE.

7. HazoBuTe npaBuiia moBeACHUS BO BpeMs MOKapa.

8. Kak nmoapazienstoTcsi CiydaitHble B3phIBbI?

9. Yto Takoe mapoBOil B3PHIB YHCTHIX KUJIKOCTEH?

10. B uem 3akirouyaeTcsi OCHOBHAsl ONACHOCTh IPU IKCIUTyaTallud COCYJIOB €
NEPErPETOil JKUIKOCTHIO?

3aganus i CaMOCTOSATEIbHOM PadoThI
1. IlpopabortaTh KOHCIEKT JeKuu No5.
2. CocTaBUTH KpAaTKUW KOHCTICKT JICKIIHH.
3. PykomucHBIN BapuaHT KOHCTEKTa JieKIun NeS OTCKaHMpPOBATH M BBICTIATh HA
npoBepky (tugs3@mail.ru).


https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5864721581

Jleknuda 6

ABapuu Ha 00bEeKTaX ATOMHOM MPOMBIIIVIEHHOCTH.
ILinan
6.1 UpesBbruaiinbie mpouciecTBus u katacTpodsl Ha ADC.
6.2 OcHoBHbIE TOpaXKaroIre (PaKTOphl MpU aBAPUAX HA AaTOMHOM PEAKTOPE.
6.3 U3MmepeHus xapaKTepUCTUK HOHU3UPYIOIIUN U3ITyUSHUH.
6.4 Karactpoda na HADC.
6.5 [Ilpuuunsl u nocnencteus karactpodsl Ha HADC.

6.1. UYpe3BbluaiiHble mpouciecTBUs U KaTacTpodnl Ha ADC.

CnMcoxk paauanMOHHBIX aBapMil — 4Ype3BbIYANHBIE CIy4yad, CBA3aHHBIE C
paauaiMOHHBIMU  BBIOpocaMu  Kimaccuduiupytores mo mkaire MATATD INES no
oxHomy u3 7 ypoBueii [1]. PacrpocTpanenne paaroakKTUBHOCTH KJIACCH(MULIUPYETCS 10
ATOM 1IKaie OT 2 10 7 ypoBHs, OOJBIINE YPOBHU COOTBETCTBYIOT OOJIBIIIEH OMACHOCTH.
Tak, puck 00ydeHHs HaceaeHusl Bo3HUKaeT Ha ypoBHAX INES 4 u Bblle,  HaunHas C
storo ypoBHi— INES 44—  sgaepHpli wWiIM  paguoJIOTHYCCKUM  WHIUJICHT
KBATU(PUITUPYETCS KaK aBapusi.

kanma MHEC sBisieTcss BCEMHPHBIM HHCTPYMEHTOM, IPEIHA3HAYECHHBIM JUIS
MH(GOPMUPOBAHUS HACEJIEHUSI C HCIIOJIb30BAHUEM IIOCIIEA0BATENbHO YHNOTPEOIIEMbIX
TEPMHHOB O 3HAaYUMOCTHU SIEPHBIX U PaJMUOJIOTHMUYECKUX COOBITHM Ui O€30MacHOCTH.
[TonobHo TOMy, Kak MH(OPMALKIO O 3EMJIETPACEHUSAX WM TeMmIeparype ObLIo Obl
TPYJIHO MOHATH 0e3 mkanel Puxtepa unu mkansl Lenbcus, Tak n mkana MHEC - sto
CPEIICTBO Pa3bsICHEHUSI 3HAUMMOCTH COOBITUH, SIBISIIOLIUXCS PE3YIbTATOM LEJIOT0 psiaa
BUJIOB JI€ATEIBbHOCTH, BKJIIOYas MPOMBIILIEHHOE W MEIUWLHUHCKOE HCIOJb30BAHUE
VUCTOYHUKOB W3JIyYEHMs, ONEpaldd Ha SAEPHBIX YCTAHOBKAX U  IEPEBO3KY
PaZ0aKTUBHOTO MaTepHaia.

B pamkax mikaibl cOOBITHSI KJIACCU(DUIMPYIOTCA 10 CEMU YPOBHSIM: Ha YPOBHAX
1-3 onum HazpBalOTCS "WHUMIAEHTaMU", a Ha ypoBHAX 4-7/ — "aBapusmu". Illkana
IIOCTPOEHA TaKUM O0pa30M, UYTO CTEIEHb CEPbE3HOCTU COOBITUSI BO3PACTAET C KaXKJbIM
ypoBHeM mmikaibl ipuMepHo B 10 pa3. CoObITusi, HE CYIIECTBEHHbIE C TOUKH 3PEHUS
0€30M1acHOCTH, HAa3bIBAIOTCS "OTKIOHEHUAMHU'" U KJIACCUPHUIMPYIOTCS KaK Clydyau HHUXKE
mKasel/'ypoBeHs 0 (cM. Tabm. 6.1).

Ta6muma 6.1
Crincok pajinaniioOHHbIX aBapui
Jdara Onucanue Onucanue MHIUAEHTA Ctpana yll)l(\)lléesﬂ b
MIEPEX0JT peaKkTopa B
12 nexabps . HAJKPUTHYECKUN PEKUM,
1952 Asapust B Yok-PuBepckoii tabopatropuun TS A EEET Kanana 5
AKTUBHOM 30HBI
MeperpeB 1 TEIIOBOM
B3PbIB EMKOCTH C
29 cents6ps BBICOKOAKTUBHBIMHU
P KbimteiMckas aBapus pallOaKTUBHBIMU CCCP 6

1957

OTXOJAMHU, KPYTHBIH
BBIOPOC PaINOAKTHBHBIX
BEILIECTB


https://ru.wikipedia.org/wiki/INES
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA_%D1%80%D0%B0%D0%B4%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D1%85_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B9#cite_note-1
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%B2_%D0%A7%D0%BE%D0%BA-%D0%A0%D0%B8%D0%B2%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D1%8B%D1%88%D1%82%D1%8B%D0%BC%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8E%D0%B7_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D1%85_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA

10 oxTs0pst
1957

3 aHBap4
1961

24 uronst 1964

17 suBaps
1966

21 suBaps
1968

18 sHBaps
1970

30 HOsOps
1975

22 deBpans
1977

24 sHBaps
1978

28 mapra
1979

13 mapra
1980

ABapus B YUHIICKEIC

Ha »skcnepuMeHTansHOM — peaktope SL-
1m0 HeycTaHOBJEHHBIM INpPUYMHAM OBLI
U3BJICUEH  YOPABJSIIOIUN  CTEpXKEHb,
HayaJjlachb HeyIpasiseMas LenHas
peakuus, BbI3BaBLIAs TEIJIOBOM B3PbIB,
paclulaBlieHHe peakTopa W BbIOpoc B
armocdepy 3 TBk panuoakTuBHOTO Hoja.

Asapus Ha 3aBoze Wood River Junction

B pesynbrate  mpowusolIenuero
[Tamomapecom CTOJKHOBEHUS
O0ombapaupoBiiuka B-52 ¢ camonérom-

3aMPABIIMKOM PA3PYLIHIUCH

Han

JIBC TCPMOSICPHBIC OOMOBI, TPOU3OIILIO
3apa’keHHe MECTHOCTH.

ABuakaractpoda HaJl 0azou
Tyne B ['pennanauu. [Ipu naJcHUN
6ombapnuposmuka B-52 BBC CIIA
Pa3pyIIWIACE TEPMOSICPHBIE OOMOBI,

MMPpOU30IIJI0O PAaAUOAKTUBHOC 3apaKCHHC
MECTHOCTH.

Pagnannonnas aBapus Ha
«Kpacunoe CopMOBO»

3aBOJIC

Asapusg na Jleaunarpaackoit ADC

ABapuss Ha peaktope KC-150 (ADC
Borynuiie)

CoBeTckHii CIIyTHHK MOPCKOH
KOCMHYECKOH  CHCTEMBI  pPa3BEOKH |
neneykasanus Kocmoc-954 ¢ saepHoit
DHEPIreTHYeCKOW YCTAHOBKOW HA  OOPTY
ynan Ha Tepputopuio KaHaibl, BBI3BaB
paanoaKkTUBHOE 3apakeHne yacTu Cesepo-

3ana/iHbIX TEPPUTOPUH.

Asapus na ADC Tpu-Main-Annenn

Asapusg na ADC Cen-Jlopan-ge3-O

MIEpErpeB M BO3TOpaHue
peakTopa, KpyInmHbIA
BBIOPOC PaIMOAKTUBHBIX
BEIIIECTB

Mepexo]] peakTopa B
HaJIKPUTHYECKUI PEKHM,
TETIOBOW B3PBIB U
pacIuiaBieHHE aKTUBHOM
30HBI, KPYIHBII BEIOpOC
palMOaKTHBHBIX BEILIECTB

JOCTH)KCHUE KPUTHYHOCTH
BHE PEaKkTopa H3-3a
OIIMOOYHOTO
UCIIOJIB30BAHUS
paboTHHKOM
KOHILICHTPHPOBAHHOT'O
pacTBopa HHTparta ypaHuiIa
BMECTO pa30aBICHHOTO

paspylIeHue AIePHBIX
Ooernpunacos, BLIOPOC
PaaAuOAKTHUBHBIX BELICCTB

pa3pyLIeHHE SICPHBIX
Ooemnpumnacos, BEIOPOC
PaJHOaKTHBHBIX BEIIECTB

Mepexo/] peakTopa B
HAJKPUTHYECKUI PEKUM,
JACTHYHOE PACTIIABICHHE

AKTUBHOU 30HBI, BEIOPOC
PaIMOaKTHBHBIX BEIIECTB

HeperpeB peakTopa,
paspymieHie
TEXHOJIOTHYECKUX KAHAIIOB,
BBIOPOC PAJIMOAKTHBHBIX
BCILIECTB

MOTEps FePMETHYHOCTH
TBDJI B akTUBHOM 30HE
peakTopa, BEIOpOC
palMoaKTHBHOTO
COJICPIKUMOTO

paspyuieHne peakrtopa, He
CBSI3aHHOE C ero paboToH,
BBIOPOC PaAMOAKTHBHOTO
COJIEP’KUMOT0 aKTUBHOM
30HBbI

neperpeB OCTaHOBJIEHHOTO
peakropa, paciuiaBlieHUue
AKTUBHOU 30HBI, BEIOPOC
MPOJIYKTOB JICJICHUS

YaCTUYHOE PACIUIaBICHUE
AKTUBHOM 30HBI PEAKTOPA,
BBIOPOC MPOAYKTOB
JICTICHUS

BenmukoOpurtanus

CIIA

CIIA

CIIIA,
Hcnanus

CIIIA,
Janus

CCCP

CCCP

YexocnoBakus

CCCP,
Kanana

CIIA

Dpanuus


https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%B2_%D0%A3%D0%B8%D0%BD%D0%B4%D1%81%D0%BA%D0%B5%D0%B9%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/SL-1
https://ru.wikipedia.org/wiki/SL-1
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%B4-131
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0_%D0%BD%D0%B0%D0%B4_%D0%9F%D0%B0%D0%BB%D0%BE%D0%BC%D0%B0%D1%80%D0%B5%D1%81%D0%BE%D0%BC_17_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F_1966_%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0_%D0%BD%D0%B0%D0%B4_%D0%9F%D0%B0%D0%BB%D0%BE%D0%BC%D0%B0%D1%80%D0%B5%D1%81%D0%BE%D0%BC_17_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F_1966_%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0_%D0%BD%D0%B0%D0%B4_%D0%9F%D0%B0%D0%BB%D0%BE%D0%BC%D0%B0%D1%80%D0%B5%D1%81%D0%BE%D0%BC_17_%D1%8F%D0%BD%D0%B2%D0%B0%D1%80%D1%8F_1966_%D0%B3%D0%BE%D0%B4%D0%B0
https://ru.wikipedia.org/wiki/B28
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0_%D0%BD%D0%B0%D0%B4_%D0%B1%D0%B0%D0%B7%D0%BE%D0%B9_%D0%A2%D1%83%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B8%D0%B0%D0%BA%D0%B0%D1%82%D0%B0%D1%81%D1%82%D1%80%D0%BE%D1%84%D0%B0_%D0%BD%D0%B0%D0%B4_%D0%B1%D0%B0%D0%B7%D0%BE%D0%B9_%D0%A2%D1%83%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%93%D1%80%D0%B5%D0%BD%D0%BB%D0%B0%D0%BD%D0%B4%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/B-52
https://ru.wikipedia.org/wiki/B28
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%B5%D0%B4%D0%B8%D0%BD%D1%91%D0%BD%D0%BD%D1%8B%D0%B5_%D0%A8%D1%82%D0%B0%D1%82%D1%8B_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D0%B5_%C2%AB%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B5_%D0%A1%D0%BE%D1%80%D0%BC%D0%BE%D0%B2%D0%BE%C2%BB
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D0%B5_%C2%AB%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B5_%D0%A1%D0%BE%D1%80%D0%BC%D0%BE%D0%B2%D0%BE%C2%BB
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8E%D0%B7_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D1%85_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%9B%D0%B5%D0%BD%D0%B8%D0%BD%D0%B3%D1%80%D0%B0%D0%B4%D1%81%D0%BA%D0%B0%D1%8F_%D0%90%D0%AD%D0%A1#%D0%9F%D1%80%D0%BE%D0%B8%D1%81%D1%88%D0%B5%D1%81%D1%82%D0%B2%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8E%D0%B7_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D1%85_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA
https://ru.wikipedia.org/wiki/%D0%90%D0%AD%D0%A1_%D0%91%D0%BE%D0%B3%D1%83%D0%BD%D0%B8%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%90%D0%AD%D0%A1_%D0%91%D0%BE%D0%B3%D1%83%D0%BD%D0%B8%D1%86%D0%B5
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%85%D0%BE%D1%81%D0%BB%D0%BE%D0%B2%D0%B0%D0%BA%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BA%D1%83%D1%81%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%81%D0%BF%D1%83%D1%82%D0%BD%D0%B8%D0%BA_%D0%97%D0%B5%D0%BC%D0%BB%D0%B8
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%81%D0%BC%D0%BE%D1%81-954
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D0%BD%D0%B0_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B5_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D0%BD%D0%B0_%D0%BA%D0%BE%D1%81%D0%BC%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%B0%D0%BF%D0%BF%D0%B0%D1%80%D0%B0%D1%82%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BD%D0%B0%D0%B4%D0%B0
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yTeuKa paiMOaKTUBHOMN
BOJBI U3 DacceifHa
(eBpans 1982 | Pagmaimonnast aBapust B ryde AnjipeeBa A CCCP ?
XpaHEeHHs 0TPaOOTaHHOTO
TOTIIIMBA
Crytank Kocmoc-1402 mocie
N pa3pylIeHHe peakTopa, He
3aBeplICHHs 3aJa4dl HE CMOT BBIHTH Ha .
CBSI3aHHOE C €ro padoToi,
7 dbeBpans | opOuty 3aXOPOHCHHS. Peakrop
BBIOPOC PaINOaKTUBHOTO CCCP —
1983 paspyummics HaJ ATIaHTUYCCKUM N
COJICPIKUMOTO aKTHBHOU
OKeaHOM, paccesiB B arMmochepy 44 SOHDI
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KWiIorpamma ypaHa.
Panumanuonnas aBapus B oyxTe Tepexo]] peakTopa B
Yaxxma SInmoHCKOro MOps. IIpu | HagKPUTHUUECKUI PEKUM,
nepe3apsiike aKTHUBHOM 30HBI pEakTopa | TEIUIOBOM B3pbIB aKTUBHOMN
10 aBrycra w -
1985 Ha ATUJI K-431 peaktop  mepemén B | 30HBI, KPYITHBIA BEIOPOC CCCP 5
IIyCKOBOW PpEXUM, BbI3BaB TEIJIOBOU PaauoaKTUBHOIO
B3pBIB U  PAAMAIIOHHOE 3apaXCHHE COJEPKUMOTO aKTHBHOM
MECTHOCTH. 30HBI
MePeXo peaKTopa B
HAJKPUTHYECKUN PEKUM,
TEIJIOBOM B3pBIB U
nocieayoluiee
26 ampens . Y N
1986 ABapus Ha YepHOOBUTBCKOM ADC pacruiaBiieHue aKTUBHOU CCCP
30HBI, KPYITHEUIINI
BBIOPOC PaIOaKTUBHOTO
COZIEP)KUMOI0 aKTUBHOM
30HBI
B pesympraTe ommbOkm omeparopa mpu  paspymenue TBDJI Bae
paboTe ¢ cHCTeMO# 3arpy3kd MIapOBBIX AKTUBHOM 30HBI,
4 mas 1986 | TBOJloB mpomsonuia HE3HAUYMTENbHAS | HE3HAYUTENBHBIN BEIOPOC lepmanns ?
yTeuka paguoaktuBHoro rasa — ADC PaauoaKTHUBHOIO
THTR-3008! COJIEP)KUMOT0
TIOBPEXICHNE
13 cenTsabps . [4]
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YTO IMPHUBEJO K PACIUIABJICHUIO aKTHBHON
30HBI PEAKTOPOB Ha dHeprodiokax 1, 2 u
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COJIEP)KUMOT0 aKTUBHOM
30HBI
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B konue mapra nsa UlI nponsonuim Ha €AMHCTBEHHOW aTOMHOW 3JIEKTPOCTAHIIAN
B PymbiHun — ADC "UepnaBona". 25 maprta ObLI OTKIIOYEH IMEPBBIA OJIOK, BTOPOM
Onok pabotan Ha 55% oT mMomrHOcTH. 29 Mapra BTOpOM  SHEProOJoK  ObuI
aBTOMATHUYECKU OTKIIOYeH OT ceTu. [lo cooOmienuto kommanuu-onepatopa S. N.
Nuclearelectrica SA (SNN), octaHoBka 3HEpro0Jioka BbI3BaHa MPOOJIEMaMH B €ro
AIEKTPUUECKON YAaCTH U HE BIMSET Ha SIEPHYIO 6€301aCHOCTD.

18 ¢deBpans mnpousonuio Bozropanue TpaHchopmaTopa Ha Kypckoir ADC.
3amuTol ObUT OTKJIIOYEH OJMH W3 SHEproOiokoB. Bosropanue Ha TpanchopmaTope
JUKBUAMPOBAIM, TMOCTpaAaBIIMX He Obuio. Hapymienudt npenenoB U yClIOBUN
0e30macHOM IKCIUTyaTaIliH, a TAKXKE PATUAITMOHHBIX TIOCIEACTBUN HE OBLIO.

2017

13 uioHS B OJJHOM W3 MOMEIIEHUM TPEThero 3HEprodsioka Ha YepHOOBLILCKOM
ADC  nHa YkpamHe  MNpOM30LLIO  3aJbIMJIEHHE, KOTOpPOE  ONEpPaTHUBHO ObLIO
JUKBUAMPOBAHO. [IprunHON 3abIMIIEHHS CTAJI0 KypeHHE B HEenmosioxkeHHoOM mecTe. [1o
coobmieHno ['ocyapCTBEHHON WHCIEKIMU AEPHOTO PETYyJIUPOBAHUS Y KpauHBbI,
paauaoHHbli (oH Ha TeppuTopun YepHoObUIbCKONM ADC HE U3MEHMIICS.

23 Mast OnmKe K [OJIYHOYU Ha ADC "Myn" B 0BT UHACKON
@aHIpuyu OPOU30IUIa aBTOMaTUYeCKas OCTaHOBKa peakropa. I[lo uHdopmanuu
koMIianuu-oneparopa Engie-Electrabel, npuunnoii sBuicst Texunyeckuii "MHIUACHT" .

21 mast nepBbIi dHEProdJoK 3anopoKCKOM aTOMHOM 3neKTpocTaHuu (YKpauHa)
NeCTBUEM aBTOMATUKHU ObLT OTKIIOYEH OT SHEPTOCETH.

18 ampenst aBTOMaTHKa OTKIIOYHIIA OT CETH IIECTOH IHEProOI0K 3amopoKCKOU
ADC.

5 MapTa oT ceTu ObUT OTKJIFOYEH BTOPOM 3HEpro6Jiok 3anopoxkckon ADC.

20 mapta yrpoMm Ha ¢paniryzckoit ADC "dnamaHBUIbL" W3-3a BBISBIICHUS YTEUKU
BOJIbl B KOHTYPE OXJIAKJIEHHUS ObLIT OCTAHOBJIEH OJIMH U3 YHEPTOOJIOKOB.

9 ¢deBpans Ha ceBepo-3anane Opannuu B mamuuHoM 3ane ADC "dnamaHBUIB"
IpOrpeMeIt B3pbIB, MOCIE KOTOPOro MpPOU30IUIO Bo3ropaHue. Pabora ogHoOro m3 AByx
peaktopoB ADC OblIa ocTaHOBJIEHA. B3phIB mpou3orien n3-3a KOPOTKOTO 3aMBbIKAHUS
¥ TI0CJIEIOBABILIETO BO3TOpaHus BeHTWsITOpa. [loskap ObUT MOTYIIEH COTPYIHUKAMU
CTaHUMH. B pe3ynbTaTe aBapuu JIETKUE OTPABIICHHS MMOJYUYUIIU NSATh YEJIOBEK, PAHEHBIX
He Ob110. PeakTop mepBoro sHepro610Ka ObLT OCTAHOBJICH ITOCJIE CIYYMBIIIETOCS.

10 suBapst Ha Oenbruiickoit ADC "Jlymp" Bo @naHapuu B HESIEPHOW YacTU
peaxTopa OpoU301Ie] BHIOPOC Mapa B MAIIMHHOE OTAeJIeHUE. AMUHUCTpAIUS CBs3aja
ero ¢ "HENmITaTHOM cHuTyaruei", CBS3aHHOW C paOOTON BBICOKOBOJBTHON IWHUU. B
CBSI3M C MHLMJEHTOM IPOM30IJIa aBTOMAaTH4ecKass ocTaHOBKa peaktopa. CoTpyIaHUK
CyOnoApsIuuKa KOMIIAHUH, HAXOAUBIIUICS B MAITMHHOM OTAEJICHUH, MTOJTYYHII 0KOTH.

2016

20 wions B nomenieHuu sHeproonoka Ne3d Kammuunckoit ADC mpou3onuio
KODOTKO€  3aMbIKaHME B DJIEKTPUYECKOM  oOopynoBaHuu  TpaHcopmatopa. B
pe3yibTaTe JJIEKTPUUECKMM TOKOM OBLIM MOPAKEHbl PaOOTHUKHU JJIEKTPUUECKOIO
nexa — 34-neTHuil uHxKeHep u 28-neTHU 1eKTpoMOoHTEpP. OT MOMTyUYEHHBIX TEJIECHBIX
MOBPEXACHUN CIYCTS AEeBAThH AHEN 28-1eTHUI paOOTHHUK 11eXa CKOHYAJICH.

7 mapTta B amMmepuKaHCKOM okpyre OxoHu (mrar J»Kopmxus) HAa OJHOMMEHHOU
ADC Obuta 00BSIBICHA TPEBOTA M3-32 CEPUU B3PHIBOB M MOXKapa Ha TpaHchopMaTope.
[Toxap Ob11 OKanu30BaH yepe3 30 MUHYT mocie npuoObITUS MokapHbIX K Mecty UIl. B
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pe3ynapTaTe HMHIMAEHTAa MOCTPAAaBIIMX He ObUIO, Yrpo3bl BbIOpoca paguallMOHHBIX
BemecTB He Obuto. OmMH M3 TpeX peakTopoB Obul octaHoBieH. CoObITHE OBLIO
NEepPEeBECHO U3 Kiacca "BHEWITaTHAas CUTyalusd'" B Kjacc "TpeBora', MOCKOJbKY OTrOHb
MOBPEIMJI JIMHUM JIEKTPONEPEIaul Ha paCIPEAEIUTENbHON CTaHIUH.

2015

18 nexabpst Ha ADC "Tuanx" B benbruu nmpousoiien moxap B HEsIZIGPHON YacTu
anekTpoctanuuu. [lokap ynmamocs notymuth crnyctss 20 MunyTt. Kak cooOmuia
Oenbruiickas sHepreruueckass kommnanus Electrabel, peakrop ADC aBToMartuuecku
OCTAaHOBWJICS COTJIACHO IpaBuUjiaM paOOThl B HEIITATHBIX cUTyauusx. OauH paOOTHUK
ADC, HaxoAMBIIMICS B IIOMEUIEHUU BO BpeMs BO3ropaHus, ObUl JOCTaBJICH
B OOJIBHUILY C PAHEHUSIMHU.

18 nmexabpsi BTopoit Onok Jlenunrpanckoirt ADC ObUT OCTAHOBJICH H3-3a
oOpa3oBaHus Mapa B NOMEIMIEHUH TYpOMHHOIO IieXa. XapakTep MapoBOMl Teuu ObLI
He3HauuTeneH. Paguanuonnas o0cranoBka Ha JlennHrpaackoit ADC U mpOMBIIUIEHHON
IUIOIIAJKE HE U3MEHSUIaCh U OCTABAJIACh B MPEAENaX €CTECTBEHHBIX (DOHOBBIX
3HAYCHUM.

B noubr Ha 3 wuronsg moxap mpowusomien Ha ADC "Tlamoans" Bo gppaHIry3ckom
nenapramente [Ipumopckas Cena. OT moxkapa mocTpajan OXJAAUTENb BBIXOIALIETO
u3 TypOuHbl napa. PaGora mammHHOro 3ana Obuia ocTaHOBJIeHA. ONMACHOCTH YTEUKHU
PaaMOaKTUBHBIX MAaTEPUATIOB HE BO3ZHUKIIO.

11 mas oauH U3 peakTopoB aTromMHoOM anekTpocrtaniuu Indian Point B 50
KHIoMeTpax K ceepy oT Hero-Mopka (CIIIA) 6bIm OCTAHOBIEH W3-33 OJNOMKH
TpaHcdopmaropa. Heckonbko TOHH Macnia u3 TpaHchopMaropa nonaiu B peky ['ya30H.
VYrpo3sl 6e3onacHocT ADC He ObLIO.

15 suBaps Ha Tepputopun HOxHo-Ykpannckoi ADC B HuxkonaeBckoil obnactu
VYKpavHbl OPOU30ULIO  BO3TOPaHUE OTJAEIBHO  PACIOJIOKEHHOTO  3JIEKTPUUYECKOTO
Tpancopmaropa. Ilmomans moxkapa coctraBuia 100 kBaapatHbeix MeTpoB. JKepTs
U TocTpaAaBiux He 0bu10. Ha paboTy sHEpProOI0K0B moxap He OB

2014

27 nexabpst »Heprobsok Ne6 3amopokckoit ADC ObuT OTKJIIOYEH U3-3a
cpabaThIBaHUs 3alMTHI OT BHYTPEHHUX TOBPESKICHUA TeHepatopa. 28 aekabps 2014
rojia 3HeprooJIOK MOCiIe YCTPaHEHUS! HEUCIIPAaBHOCTU ObLI MOJKIIOUYEH K CETH.

14 mast B IO)KHOM HWHIMHMCKOM IITaTe TaMMIHAI HAa aTOMHOM DJIEKTPOCTAHIINHU
"Kynankynam" Ha mepBOM SHEProOyioke B TypOMHHOM otaeneHuu mpousonuio YUIl. B
pe3yNbTaTe HAPYIICHHS TEXHUKH 0€30MMaCHOCTH MIECTh HHAMMCKUX pab0UnX 000KTIUChH
ropsideil BOJOW W MOJIyYMJIM Cepbe3Hble OKOTH. [locTpamaBmine OBLIM OTHpPABIICHBI
B OosbHUILY Topoaa Harepkoun ¢ oxxoramu okojio 50% Ttena. Ilo cioBaMm nupexTopa
CTaHI[MU, HUKAKOT'O B3pbIBA WJIM YTEUKHU pagualliy HE ObLIO.

2013

9 asmrycra Ha ¢panirysckoii ADC "Kpeil-Manbuiip" npousomien mnoxap. Ouyar
BO3TOPAHMSI HAXOJWJICS B €eMKOCTH C HaTPUEM, YTO BbI3BAJIO CHIJIBHOE 3aJbIMIICHUE,
KOTOpOE€ TPEMSITCTBOBANIO padoTe MOXKapHbIX. WMHIMAEHT He BhI3BAN KaKUX-THMOO
ONACHBIX IMTOCIIC/ICTBUM.

8 sauBaps Ha ADC Henmaneko oTropoga bel-CuT B aMEpPUKaHCKOM ILITaTe
Texac npousolien moxap, KOTOpbii npopomkancs 15 munyt. B pesynbrate UII Obun
OTKJIFOYEH OJUH U3 PeakTopoB. B pesynbTaTe HHIMAEHTA HHUKTO HE IOCTpajaal,
00 OTKIIFOUEHUSIX 3IEKTPOIHEPTHH HE COOOIAIOCh.
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B Houb Ha 8 sHBaps Ha TpaHchopMaTOpHOU MoAcTaHIMHU Ha Tepputopun ADC,
pacrnosioxxeHHo K tory oT Cuanes: (ABcTpanusi) BOSHUK ToxKap. Bo3Hukiiee rmiams
yajgoch MOTYIIUTh €IIe JI0 MPUOBITUS COTPYAHUKOB MOXapHOW Oe3omacHocTH. B
pesynbrate YUll peakTopsl HE TOCTPaAIAIIH.

2012

5 ampenst oyaru OrHs M 3aJbIMJIEHHOCTh BO3HUKIIM Ha aTOMHOM 3JIEKTPOCTaHIIUU
"[lenne" Ha rore DOpaHIMU, YTO MPHUBEIO K aBTOMAaTUYECKOW OCTAHOBKE peakTopa.
[loapasnenenus noxapHbIX JUKBUIUPOBAIIM MTOXKAp B aBapuilHOM oTceke. B pesynbpTaTe
MHIMJEHTa HUKTO HE MOCTpaAall, yrpo3bl ISl OKpYXKarolel cpeibl He BO3HHUKIIO.

6.2. OcHoBHbIe MOpakaouIMe (PAKTOPHI IPH ABAPHUAX HA AaTOMHOM peaKTope

ATOMHBIE  BJNEKTPOCTAHLUUU  MPEICTABISAIOT  CEPbE3HYI0  NOTEHIHAIBHYIO
paJNallMOHHYIO0 OIMACHOCTh. PalMoakTHBHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl Mpu
aBapusix Ha ADC - 3TO OCHOBHOW (PakTOp, OKa3bIBAIOUIMI BIMSHUE HA COCTOSIHHE
3I0POBbSI U YCJIOBUSL >KU3HEACATENBHOCTU JIIOAEH HA TEPPUTOPHUSX, IMOABEPIUIMXCS
3arpsiI3HEHHUIO.

I'encek npaButenscTBa Anonun KOkuo Dmano noarBepaui ¢hakt B3pbiBa Ha ADC

"®ykycuma-1" 12 MmapTa, HO COOOIIMII, YTO B30PBAJICS HE PEAKTOP.

ATOMHBIE  BJIEKTPOCTAHLIMUHU  MPEACTABIAIOT  CEPHE3HYID  MOTEHIUMAIBHYIO
paavalMOHHYI0 ONACHOCTh. PaquoakTHBHOE 3arpsi3HEHHE OKpYKalolllel Ccpeabl MpH
aBapusix Ha ADC - 3TO OCHOBHOW (PaKTOp, OKa3bIBAIOUIMI BIUSHUE HA COCTOSIHHE
3I0POBbS U YCIJIOBHS JKU3HEIEATEIIBHOCTH JIIOJIEM Ha TEPPUTOPHUAX, MOJABEPTIIMUXCS
3arpsA3HEHUIO.

Ha ADC Ttenno, BbIAEHSIONICECS B SIACPHOM PEAKTOPE, HCIOJIB3YETCA IS
MOJIYYCHHUS] BOJSHOTO TI1apa, Bpallalolero TypOoreHepaTop [Jjisi MPOU3BOJICTBA
anekTpuuecko aHepruu. Ilpu paboTe THOOOT0 SAEPHOTO pEaKTOpa E€KECEKYHIHO
IIPOMCXOJUT OTPOMHOE KOJIMYECTBO JeJEHUW sAnep ypaHa-235. llpu HopmasbHOM
skcrryatauu  ADC  KOJNMYECTBO PAJUOAKTUBHBIX BEIIECTB, MOCTYMAIOIIUX BO
BHEILHIOK CPEAy 3a CUET Ira30a3p030JIbHBIX BBHIOPOCOB U KHUAKUX COPOCOB, HEBEIHUKO.
Jlo3a BHEWIHEr0 M BHYTPEHHEro OOJy4YeHHUs OpraHM3Ma YeJOBEKa Ha TI'paHUlE
CaHUTApPHO-3aIMTHON 30HBI BOKpyr ADC W 3a ee mnpeaeraMu HAMHOTO HHXE
YCTAaHOBJICHHBIX HOPM, TaK KaK 3allldTHbIE Oaphepbl OCIAOISIIOT KOJIHMYECTBO
MOCTYHAIOIIEH BO BHEUIHIOK CPEAy PaJMOaKTUBHOCTHA BO MHOTO pa3.

Onnako B pe3ynbTaTe aBapuid, KOTJA 3allUTHbIE Oapbepbl OKa3bIBAIOTCS
pa3pyIIeHHBIMH, U3 PEaKTOPOB BO BHEIIHIOK CPETY MOTYT BHIOPACHIBATHCS C TOTOKAMHU
napa ra3o00pa3HbIe W BO3TOHSIONIMECS PATUOAKTUBHBIC AJIEMEHTHI: PaJHOAKTHBHBIC
OJ1laropoAHbBIE Ta3bl, PAAUOHYKIINIBI HOJA U TIE3H4.

Ha panneit ¢asze aBapum (T.H. (aza "ocTporo" oOIydeHHS) TPOUCXOIUT
COOCTBEHHO  BBIOPOC  PaJMOAKTHBHBIX  BEIIECTB B  OKPYXKAIOUIYIO  Cpe.y.
[IpoIOKUTENTEHOCTS  ATOTO MEepUoAa MOXKET OBbITh OT HECKOJbKUX MHUHYT [0
HECKOJIBKMX 4YacOB B CJyyae pa3oBOro BBIOpOCA M J0 HECKOJBKUX CYTOK B CiIy4yae
MPOJIOJKUTEILHOTO BRIOpOCa.

[IpomexxyTounass (aza aBapuu - TepuUOd, B TEYEHUE KOTOPOrO HET
JOTIOJTHUTEBHOTO ~ TIOCTYIUICHUS! PAaJAMOAaKTUBHOCTH M3 MCTOYHUKAa BhIOpoca B
OKpY’KaloIyto cpeay. Jta (a3a HaUMHAETCS C HECKOJBKUX MEPBHIX YaCOB C MOMEHTA
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BBIOpOCA W JUIUTCS 10 HECKOJBKUX CYTOK, Helelb U Oosbiie. J[Jis pa3oBbIX BHIOPOCOB
MPOTSHKEHHOCTh MPOMEXKYTOUYHOU (Da3bl MPOTHO3UPYIOT, KaK MPAaBWIO, B Mpeaenax /7 -
10 cyToxk.

[To3auss dasza (dhaza BOCCTaHOBICHUS) XapaKTEpU3YETCs MEPHUOJOM BO3BpaTa K
YCJIOBUSIM HOPMAJIBHOW JKU3HEACATEIIBHOCTH HACEJIEHUS W MOXKET [JIUThCA OT
HECKOJIbKUX HEHENb 10 HECKOJBKUX JIECSITKOB JIET B 3aBUCMMOCTH OT MOIIHOCTH U
PAIVMOHYKIMHOTO COCTaBa BBIOpOCA, XAPAKTEPUCTUK M Pa3MEPOB 3arpsi3HEHHOTO
paiioHa, »>(dexkTuBHOCTY Mep paauanrMoHHOM 3ammThl. K Haubosiee TsKeEIbIM
paauanuoHHbIM aBapusiM Ha ADC, CONMPOBOXKIAEMbIM BBIOPOCOM ypaHa M MPOTYKTOB
€ro JIEJICHHS 3a MPEAENbl CAHUTAPHO-3AIIUTHON 30HbI U PaINOAKTUBHBIM 3arpsi3HEHUEM
OKpYXaIOLel Cpelbl, OTHOCATCS T.H. 3alpPOEKTHbIE aBapuu, OOYCIIOBJIEHHBIE
pasrepMeTH3alreil MepBoro KOHTYypa peakTopa. XapaKTepHbIA IMPUMEpP TAKOIro THUIIa
aBapuil - aBapus peakropa PEMK-1000 na YepnoOsuisckoit ADC B anpene 1986 roaa.

OCHOBHOM WCTOYHHMK pPAJUOAKTHBHBIX 3arpsi3HEHUN OKPYXKAIOLIEH Cpelapl M
oOJlydeHus1 JIIOACH MpU aBapusix SJIECPHBIX PEAKTOPOB - 3TO BBHIOpACHIBAEMBIC U3
peaKkTopa ra30oa’po30JIbHbIE CMECU. PaanoakTHUBHBIE a’pO30JIM IOCIE NONaJaHus Ha
MOBEPXHOCTh OOBEKTOB 3aKpervisiioTcs Ha Hel. IIporecchl MOBEPXHOCTHOTO U
rIIyOMHHOTO 3arpsA3HEHUN, KaK MPaBUIIO, MPOUCXOIST OJJHOBPEMEHHO.

B cyxywo mnoroay paaMOAaKTUBHBIE 3arpsA3HEHHS SBISIOTCS B OCHOBHOM
MOBEPXHOCTHBIMU. B TO ke Bpemsi OTAeNbHbIE YaCTUIIBI OyAYyT MPOHUKATH B BBHIEMKH
IEPOXOBATON MMOBEPXHOCTH, OOYCIIaBIIUBas TTyOUHHbBIC 3arPSI3HEHMUS.

[Ipu 3arpsi3HEHWH TOBEPXHOCTH KaIUIAMH, COAEPXKAIIMMHU PAaJTHOAKTUBHbBIC
BEIIECTBA, CpabaThIBaCT JPYrol MeEXaHU3M: NEPBOHAYAIBLHO OYJEeT MPOUCXOIUTH
aare3us (MpWIMUMAaHWE) Kameidb K TBEPAOM MOBEPXHOCTH, KOTOpas B JajibHEHIIEM
MPUBENIET K MOBBIIMICHUIO KOHIIEHTPAIMK PaAUOHYKIUAOB Ha MOBEPXHOCTH, HOHHOMY
oOMeny u 1uddy3un.

[ToMrMO MEPBUYHOTO PATUOAKTUBHOTO 3arpsi3HEHHS BO3MOKHBI MOCJICIYIOIINE
UKJIBl 3arpsi3HEHUs, T.H. <BTOpUYHOE> 3arpsi3HeHue. l[Ipu BTOpUUYHOM 3arpsi3HEHUU
MPOUCXOJUT TEPEX0]T PAAMOAKTUBHBIX BEIIECTB C paHEe 3arpsi3HEHHOTO O0BheKTa WU
TEPPUTOPUHM HA YUCTHIM WM 3arpsS3HCHHBIM B MEHBINCH cTerneHu OoOBekT. Tak,
pPaIMOaKTUBHBIE 3arpsI3HEHUSI MECTHOCTU, COOPYKEHUW U TOPOT MOTYT NEPEXOJUTHh B
BO3AYLIHYIO Cpely WJIM TPYHTOBBIE BOJbI, a 3aT€M OCaXIaTbCA, BbI3bIBAs
paZOaKTUBHBIC 3arps3HEHUST paHee "duCThIX" 00BEKTOB, IEPEHOCUTHCS TPAHCIIOPTOM,
JIFOJIBMU WJIU 5KUBOTHBIMU.

IIpu aBapusax nHa ADC BBACHSAIOT JABa OCHOBHBIX Mepuona: '"HOAOBOM
OMACHOCTH", IPOJOJKUTEIBHOCTBIO 10 2 MECSIIEB, U "IIE3MEBOM OMACHOCTH'", KOTOPHIM
MPOJI0JIKAETCS MHOTHE TOJIbI.

B "#ionHom mepuone", kpome BHemHero oomyueHus (10 45 % 103kl 3a TIepBbIN
roJi), OCHOBHbIC MPOOJIEMBI CBSI3aHBI C MOJIOKOM M JIMCTOBBIMHU OBOIIAMH - TJIABHBIMU
"moctaBmMKamMu' pagdOHYKIMJa #oda BHYTph, opranu3ma. Ha mnepBoM astarme
paauanMoOHHOE BO3JCHCTBUE Ha JIIOJEH CKJIAJbIBA€TCAd U3 BHEUIHEIO M BHYTPEHHETO
00nyyeHul, OOYCJIOBJIIEHHBIX COOTBETCTBEHHO PAJUOAKTUBHBIMU OOJIYYEHHUSIMU OT
3arpsI3HCHHBIX  PAJUOHYKIHUJIAMUA OOBEKTOB OKPYXKAIOIMIEH Cpeapl W BIABIXaHUEM
PaAMOHYKIIUIOB C 3arpsi3HEHHBIM BO3yXOM, Ha BTOpPOM OJTame - OOJydYeHHeM OT
3arpsi3HCHHBIX PAJANOHYKIUIAMU OOBEKTOB OKPY)KAIOIIEH Cpelpl M BBEACHHEM HX B
OpraHU3M 4YeJIOBEKa C MOTPEOIIeMON THUITIEH M BOJIOM, a B JaTbHEHIIIEM - B OCHOBHOM
3a CUeT yNnoTpeOeHNsT HACeTICHUEM 3arPsI3HEHHBIX MMPOTYKTOB MMUTAHMUS.
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[IpunsATO cunurtarh, yto 85 % CyMMapHOW MPOTHO3UPYEMOU 103bl OOJy4YEHHUs Ha
nocneayroue 50 JeT Mmocie aBapuu COCTABISAET /1032 BHYTPEHHErO OO0IydeHHUs,
OOyCIIOBJIGHHOTO TOTPEeOJCHHEM TMPOIYKTOB TMHTaHWSA, KOTOpbIE BBHIPAIICHBl Ha
3arpsi3HEHHON TEPPUTOPUH, U Ul 15 % magaer Ha 703y BHEIIHETO OOTy4YEeHUSI.

6.3. H3MepeHus XapaKTePUCTUK MOHU3HPYIOLUH U3JTydeHH I

HNonmsupytomee  u3mydeHue (HETOYHBIH CHHOHHUM ¢ 0OoJiee  IIUPOKUM
3HAYCHUEM — PaJUAIMsI) — TIOTOKM (OTOHOB M JPYIMX DSJCMCHTAPHBIX YaCTHII
WJIM aTOMHBIX sJIep, CHOCOOHBIE HOHU3UPOBAThH BEIIECTBO.

K  wuoHM3upylomemMy U3JIYy4EHHUIO HE OTHOCATCS  BUJIUMBIA  CBET U
yIbTpa(HOIETOBOE M3TyUCHHUE, KOTOPhIE B OTIAEIBHBIX CIydasX MOTYT MOHU3UPOBATh
BEIIIECTBO.

NudpakpacHoe wu3IydyeHHE U  H3JIYYEHUE PAIUOJUAINa30HOB HE  SIBJISIIOTCS
MOHU3UPYIOIIUMU, MOCKOJIBKY MX YHEPTUM HEJOCTATOYHO JJISi MOHU3AIMM aTOMOB U
MOJICKYJI B OCHOBHOM cocTtostHuu[1][2].

Metoapl OOHapyXeHUSI W KOJUYECTBEHHOTO OMNPENENICHUs] Pa3IMYHbIX BUJIOB
U3JIy4YEHUsT  OCHOBaHbl HA  B3aWMOJCHCTBUM  HCIYCKAaE€MbIX  YacTUL  WJIU
ANEKTPOMArHUTHOIO HW3JIYYEHHUSI C BEIIECTBOM. OTO B3aUMOJCHCTBUE BBI3bIBAET
MOHU3ALIMI0 WM BO30YKJICHHE B Taszax, >KMJIKOCTSX HJIM TBEpIbIX Tenax. B mporecce
perucTpalii MOHU3UPYIOIIEEe H3IyYeHUE NPeoOpa3yroT ¢ MOMOIIBI0 JETEKTOPOB B
ANEKTPUYECKUE CUTHAJIBl WM KBAHTHI CBETA, KOTOPBIE 3aTEM HU3MEPSIOT, COPTUPYIOT,
PETUCTPUPYIOT U aHATU3HUPYIOT PaIMOMETPUUECKON anmapaTypou.

OCHOBHOM YacThiO MPUOOPOB JJIsI PETUCTPAIUU SJIEPHBIX U3TYyUYCHUH SIBIISCTCS
AJIEMEHT, BOCIIPUHUMAIOIIUMN U3TyUYeHUSs, — JNETEKTOp u3iayueHus. [ [puMeHsemMblie TUIIBI
JIETEKTOPOB PACCUUTAHBI HA PETUCTPALIMIO PA3JIMUHBIX BUJIOB U3TYUYCHUS U YACTHUIL: a- U
p-4acTHll, PEHTT€HOBCKOI0, y-U3Jy4€HUsl, HEUTPOHOB, MPOTOHOB U T.M. B IIMPOKOM
JIAANAa30HE UX YHEPTUH.

UTtoObl HE TOJBKO OOHAPYKUTH SJAEPHOEC H3Iy4YEHUE, HO U HU3MEPUTH €ro
WHTEHCUBHOCTh, HEIOCTATOYHO OJHOTO JeTeKTopa wu3nyudeHus. Heobxoaumbl erie
ANIEKTPOHHBIE YCTPONCTBA, MOJCYUTHIBAIOIINE YHUCIIO AJIEKTPUUYECKUX HWMITYJbCOB, T.€.
YUCJIO MOMAaBIIMX B CUETYMK YaCTUI, WM YCTPOMCTBA, MOKAa3bIBAIOUIME PE3yJbTaT
noacueta. K wuX uMciay clielyeT OTHECTH CYETYMKH YacTHUll, WHTEHCUMETPHI,
CIIEKTPOMETPHI, PAIUOMETPhI PA3JIMUHBIX TUIIOB, JO3UMETPHI U T.I. PaguomMerpuueckas
anmnaparypa HUCHOJIb3YETCS [JIsl ONPEAEJICHUSI COCTaBa M3IYyUYECHUS U WU3MEPEHUs €ro
WHTCHCUBHOCTH, HW3MEPEHUS CIEKTpa DJHEPrHil YacTHll, H3y4YeHUs MPOIECCOB
B3aMMO/ICHCTBUS OBICTPBIX YACTHI] C aTOMHBIMU sIJ[paMU U MPOIECCOB pacliajia sjep.

Jlo3uMeTpusi MOHU3UPYIOIIUX U3TYUYEHUN U BUBI O0TyUCHHUS.

CrnenmyeT OoTM4aTh SHEPTUIO0 U3TYUYCHUS, MTaJIal0IIeT0 Ha 00Jy4aeMblil 00OBEKT, OT
DHEPIruM, TOIJIoMAaeMoi OOBEKTOM M BbI3bIBAIONICH (U3NUECKOE BO3JEHCTBUE.
[TosToMy B pagmnoOHOSIOTHH, KaK U B sACPHOU (DU3MKE, BBIICISIOT SKCIIO3UIIMOHHYIO,
Wi (GU3MYECKYI0, 103y U MOTJOoMmEHHYI0 103y. Ho B oTiuume oT saepHou (Qu3ukw,
PaaroONOJIOTHH IPUXOIUTCS UMETh JIEJI0 C OYCHb HU3KUMH JIO3aMHU.


https://ru.wikipedia.org/wiki/%D0%A4%D0%BE%D1%82%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%B0%D1%8F_%D1%87%D0%B0%D1%81%D1%82%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D0%BE%D0%B5_%D1%8F%D0%B4%D1%80%D0%BE
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%B4%D0%B8%D0%BC%D1%8B%D0%B9_%D1%81%D0%B2%D0%B5%D1%82
https://ru.wikipedia.org/wiki/%D0%A3%D0%BB%D1%8C%D1%82%D1%80%D0%B0%D1%84%D0%B8%D0%BE%D0%BB%D0%B5%D1%82%D0%BE%D0%B2%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D1%80%D0%B0%D0%BA%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B2%D0%BE%D0%BB%D0%BD%D1%8B
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D0%B7%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5#cite_note-Gusev-1
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%B8%D0%B7%D0%B8%D1%80%D1%83%D1%8E%D1%89%D0%B5%D0%B5_%D0%B8%D0%B7%D0%BB%D1%83%D1%87%D0%B5%D0%BD%D0%B8%D0%B5#cite_note-Gusev-1

Puc. 6.1. lozumerp-pannometp Pagnackan 701A

JHo3umetp-paguomerp Paamackan 701 A mokassiBaeT MOIIHOCTH J03bI 52 MKP/4
(unu 0,52 Mk3B/4).

DKCHO3UIUOHHYIO 103y, TO €CTh 03y NaJat0UIero Ha 0ObEKT U3IIYYECHHS], MOKHO
OLICHUTH, Mpeodpazys ero B TEIIOTy. VMEITCS 4YyBCTBUTENBbHBIC KaJIOPUMETPHI,
MO3BOJISIONIME PETUCTPUPOBATH MAJICHUIIINE U3MEHEHHS TeMIIEpaTypbl 00bekTa. OaHaKo,
npu paauoouosornyecku >PGEKTUBHBIX 033X KOJUYECTBO BBIIEISIEMON TEIJIOTHI
CTOJIb HEBEJIMKO, 4YTO €ro HM3MEpPEHHE OKa3bIBAETCS OYEHb HENPOCTOM 3a/ayeH.
Hanpumep, n03a pEHTI€HOBCKOTO WM TaMMa-W3JIy4Y€HHs, JOCTATOYHAs [Js TOro,
4YTOOBl yOUTHh MJICKONUTAIOIIEE, BBHI3BIBACT IOBBIIICHHE TEMIIEpaTyphl €ro Teila He
oonee yeM Ha 0,002 °C. Iloaromy, Hanbosiee pacnpocTpaHEHHbIE (PU3UUECKUE METOIBI
JIO3UMETPUN UOHU3UPYIOIIUX U3JIYyYCHUM, OCHOBAHBI Ha OLICHKE CTEIEHW HOHM3alUH,
MPOM3BOJMMON B BO3IYXE.

IlepBast obOmienpuHsATas €AUMHUIA SKCIMO3UIIMOHHOW 103kl - PeHTren (pycckoe
obo3nauenue P, Mexxynapoanoe - R), Obuta omnpejeneHa, Kak J103a peHTTE€HOBCKOTO U
raMMa-u3Jy4eHHid, MpU KOTOPON KOPIYCKYJSIPHOE H3JIydeHHE (TO €CTh 3JIEKTPOHbI)
MIPOU3BOJINT, NP HOPMAJIbHBIX YCIOBUsX, B 1 cm® Bo3ayxa (0.001293 r) takoe uucio
MOHOB, YTO HMX CYMMAapHbIA 3apsiJl pPaBE€H OJHOW JJIEKTPOCTATUYECKOW EIUHULIEC
KOJIMYECTBA 3JIEKTPUUYECTBA KaXKJA0T0 3HaKa. DKCIO3UIMOHHOM 03¢ | P cooTBeTcTBYET
00pa3oBaHue, KaK y’Ke YIOMHMHAIOCh B Hadane crathi, 2,08 ¢ 10° map nonos B 1 cm?

BO31yXa.
B cucreme CU enunuiiel u3MepeHus: SKBUBAJICHTHON J103bI siBJsieTcst 3UBepT (3B,

Sv). 1 38 =100 69p.

Jlnst oueHkr 3¢G(HEKTUBHOCTH PAIMOAKTUBHBIX SJIEMEHTOB U U30TOMOB U3MEPSIIOT
WX aKTUBHOCTb. JIJisl 3TOM 1ieIM MHOT/Ia UCIOJIb3yeTcsl BHECUCTEMHas enunuiia Kiopu
(Ku, Ci). Kropu - 3T0 pagnoakTHBHOCTH JTHOOOTO PaIlOaKTHBHOTO BEIIECTBA, B KOTOPOM
npoucxonar 3,7 ¢ 10'° pacnagos B 1 cexupy.

B cucreme CU enunuiieit paguoaktuBHOCTH siBiisgercst bekkepens (bk, Bq). 1 bk
= 1 pacm./c.

[lepeuncieHHbIE BHECUCTEMHBIE U CUCTEMHbBIE €AUHUIBI O3l HOHU3UPYIOIIETO
W3JIyYEHUS U PAJUOAKTUBHOCTH, a TAK)KE COOTHOILICHMSI MEX]y HUMHU IMPUBEACHBI B
tabmnuriie 6.2.



Tabmnuma 6.2
EauHuIe 10361 HOHU3UPYIOMIETO U3TYYSHHUS U PaIMOaKTUBHOCTH

HanMeHOBaHWe €IHBHIBI

CoOTHOIWIEEHE MEXK 1Y

Exunuus CAHHUIAMHU

BHeCHCTeMHbe| B cucteMe CHU

DKCMO3HIHOHHAS Pentren Kyaou na 1P=2,58-10-*Ka/xr

J03a (P) kunorpamm 1 Ka/xr=3876 P
(Ka/gr)

INoraomennas Pax Tpet (I'p) 1pax=0,01Tp

A03a 1 Tp=100 pax

OKBHBaJEHTHAS Bap 3uBept 1 65p=0,01 38

n03a (38) 1 38=100 63p

PapnoaktuBHOCTD Kwopu (Ku) bekkepeap 1 Ku=3,7-10° bk
(Bk) 1 Bk=2,7-10"" Ku

I[JUI XApPaKTCPUCTHUKHU PACIIPCACICHUSA HOHU3HUPYIOMICTO HM3JIYUCHUA BO BPCMCHU
HCITIOJIB3YIOT BCIIMYMHY MOINHOCTHU JO3bI, 110 KOTOpOﬁ IMOHUMAIOT KOJIMYCCTBO SHCPIUH
H3JIYUYCHU:, ITOTJIOI[aCMOC BCIIICCTBOM B CAIMHUIY BPCMCHHMH.

6.4. Karacrpoda na HAIC.

ABapus Ha YepHoObutbckoit ADC 26 ampens 1986 rojna (Takke H3BECTHA
Kak karactpopa Ha YepHoObuibckoit ADC, uepHOOBUIbCKAsE aBapus, YSPHOOBLIbCKAS
kKaractpoda win  mpocTto UepHOObUTb) —  pa3pyllleHHe  peakTopa  4YeTBEPTOTO
3HEproosioka YepHOOBIIILCKOM aTOMHOW AJNEKTPOCTAHLIUU, PACHOJOKEHHOW OKOJIO
ropona [Ipunsate (Ykpaunckas CCP, HpiHe — YKpauHa).

Pa3pynienue HOCUIIO B3pBIBHOW XapaKTep, peakTop ObUT MOTHOCTHIO pa3pyllieH, a
B OKPYXAIOIYI0 Cpely BBIOPOIIEHO OOJBIIOE KOJIWYECTBO PAJIMOAKTHUBHBIX BEILIECTB.
ABapusi pacUEHHBAETCA KaK KpYIHEWIIas B CBOEM pOAE 3a BCKO MCTOPHUIO aTOMHOM
HHEPreTUKH, KaK MO MPENoJIaraeMoOMy KOJUYECTBY MOTHMOIIMX M MOCTPAAaBIIMX OT €€
MOCJIEACTBUM JIFO/IEH, TaK U TI0 IKOHOMUYECKOMY yIIepOy.

B TeueHue mepBBIX TpeX MecCsIEB MOCie aBapuu Morud 31 yeaoBek; OTAaIeHHBIC
MOCJIC/ICTBUSL OOJY4YEHUs, BBISBICHHBIE 3a Mocieayromue 15 ner, craaum TpUYuHON
rubenu ot 60 1o 80 yenoBek.

134 yenoBeka nepeHecu Jy4eByI0 00JIe3Hb TOM WM WHOUM CTETICHH TSXKECTH.

bonee 115 tric. yenoBek u3 30-KUITOMETPOBOI 30HBI OB YBAKYUPOBAHBI.

JIJist TUKBUJAIAN TIOCEACTBUI OBLTM MOOWIIM30BaHBI 3HAYMTEIIBHBIC PECYPCHI,
oosiee 600 ThIC. YEIOBEK Y4aCTBOBAJIM B JIMKBHUIAIIMH TTOCICICTBUI aBapuu [4, 5].

B ortnuune ot 6omOapanpoBok XupocuMbl 1 Haracaku, B3pblB HAIOMUHAJI OYEHb
MOIIIHYO «TPSA3HYIO OooMOy» — OCHOBHBIM MOPAXKAIOIIUM dakTopoM
CTaJIO paiuoakTUBHOE 3arpsizHeHue. O0nako, oOpa3zoBaBileecs OT rOPSILIEro peakTopa,
pa3HeClio pa3IM4YHbIe PaJUOAKTUBHBIE MaTEpHabl, MPEKIE BCEro PaAUMOHYKIUIbI
Hona u nie3us, no 6onbiied yactu EBponbl. Hanbomnbiye Bhiniaienusi BOJIU3U peakTopa
OTMEYAIIUCh Ha TEPPUTOPUSIX, OTHOCAIIMXCS K benopyccuu, Poccuiickon
denepanyu u Ykpaune[6].

N3 30-kunomeTpoBoit 30HBI OTUYX1eHUsI BOKpPYT ADC ObLIO 3BaKyHPOBAaHO BCE
HaceneHue — Oonee 115 Thicsu yenmoBek. [[ng JIMKBUAAIIMM TIOCIEACTBUM ObLIN
MOOWMIIM30BaHbl 3HAYMTEIBHBIE pecypchl, 6onee 600 ThICSY YEIOBEK y4acTBOBAIU B
JMKBUIAINH ITOCJICCTBUI aBapuu [D].


https://ru.wikipedia.org/wiki/26_%D0%B0%D0%BF%D1%80%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/1986_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D0%B1%D0%BB%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%B0%D1%8F_%D0%90%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D0%BF%D1%8F%D1%82%D1%8C_(%D0%B3%D0%BE%D1%80%D0%BE%D0%B4)
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B0%D1%8F_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D1%80%D0%B5%D0%B0%D0%BA%D1%82%D0%BE%D1%80
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D0%BF%D0%B0%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AF%D0%B4%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%B5%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%BE%D0%BD%D0%BE%D0%BC%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%90%D1%82%D0%BE%D0%BC%D0%BD%D1%8B%D0%B5_%D0%B1%D0%BE%D0%BC%D0%B1%D0%B0%D1%80%D0%B4%D0%B8%D1%80%D0%BE%D0%B2%D0%BA%D0%B8_%D0%A5%D0%B8%D1%80%D0%BE%D1%81%D0%B8%D0%BC%D1%8B_%D0%B8_%D0%9D%D0%B0%D0%B3%D0%B0%D1%81%D0%B0%D0%BA%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D1%80%D1%83%D0%B6%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D1%80%D0%B0%D0%B6%D0%B0%D1%8E%D1%89%D0%B8%D0%B5_%D1%84%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D1%8F%D0%B4%D0%B5%D1%80%D0%BD%D0%BE%D0%B3%D0%BE_%D0%B2%D0%B7%D1%80%D1%8B%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%B0%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B5_%D0%B7%D0%B0%D0%B3%D1%80%D1%8F%D0%B7%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B7%D0%B8%D0%B9
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D1%80%D1%83%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%A3%D0%BA%D1%80%D0%B0%D0%B8%D0%BD%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%BE%D0%BD%D0%B0_%D0%BE%D1%82%D1%87%D1%83%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D1%8F_%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B9_%D0%90%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D0%BA%D0%B2%D0%B8%D0%B4%D0%B0%D1%82%D0%BE%D1%80%D1%8B_%D0%BF%D0%BE%D1%81%D0%BB%D0%B5%D0%B4%D1%81%D1%82%D0%B2%D0%B8%D0%B9_%D0%B0%D0%B2%D0%B0%D1%80%D0%B8%D0%B8_%D0%BD%D0%B0_%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B9_%D0%90%D0%AD%D0%A1
https://ru.wikipedia.org/wiki/%D0%90%D0%B2%D0%B0%D1%80%D0%B8%D1%8F_%D0%BD%D0%B0_%D0%A7%D0%B5%D1%80%D0%BD%D0%BE%D0%B1%D1%8B%D0%BB%D1%8C%D1%81%D0%BA%D0%BE%D0%B9_%D0%90%D0%AD%D0%A1#cite_note-Legacy-5

YepHOObLTbCKAsT ~ aBapusi  cTaja  COOBITHEM  OOJIBIIOTO  OOIIECTBEHHO-
noautudeckoro 3HadeHus st CCCP. Beé 5To HanmoXuiao onpeaeaéHHbIN OTIEeYaToOK Ha
XOJl paccieoBaHUsl €€ NMPUYMH. Y CHEUHATUCTOB HET €IMHOTO0 MHEHHUS O TOYHBIX
MPUYMHAX aBapHuH, BEPCHHM Pa3HBIX CIICIHATMCTOB-aTOMIIMKOB CXOJHBI B OOIIMX
yepTax M pPa3IMYyaroTcs B KOHKPETHBIX MEXaHU3Max BO3HHUKHOBEHHS U Pa3BUTHS
aBapUHWHOU CUTYaLIUHU.

6.5. IpuuuHbI U MocjaeacTBUA KaTacTpodbl Ha UAIC.

CyImiecTByIOT 10 KpallHEeH Mepe JIBa Pa3IMIHbBIX MOIX0/1a K OOBSICHEHUIO PUYUH
YEepHOOBUILCKOM aBapyu, KOTOPbIE MOKHO Ha3BaTh OPUIIMATbHBIMU, & TAKKE HECKOJIBKO
aNbTEPHATUBHBIX BEPCUN PAa3HOU CTENEHU JOCTOBEPHOCTH.
lNocynapctBennast komuccusi, chopmupoBanHas B CCCP mig paccienoBaHusi MpUYUH
KaTtacTpo(bl, BO3JIOXKKJIAa OCHOBHYIO OTBETCTBEHHOCTh 3a HEE Ha ONepaTUBHBIN
nepcoHall u pykoBoicTBO HADC. MAT'ATD co3/1an0 CBOXO KOHCYJIBTATUBHYIO TPYIIILY,
U3BECTHYIO kak KoHcynbTaTuBHBIN KOMUTET o BOIIpOCaM AIEPHON
oesonacuoctu (anri.)pycck. (auri. INSAG; International Nuclear Safety Advisory
Group), KOTOpbIii HA OCHOBAHWU MaTEPHUAJIOB, PEJOCTABICHHBIX COBETCKOW CTOPOHOM,
M YCTHBIX  BBICKa3blBAHMM  CHEHMAIUCTOB  (Cpelid  KOTOPbIX  TPYIILY
koHcysnbTUpOoBAM Kanyrun A. K. u [Iémun B. @©., a JeJIeraluio COBETCKHX
CIIeIMAIMCTOB BO3riaBui Banepuit Jleracos, nepBeiii 3amecturtens aupekropa MAD
umenu U. B. KypuatoBa) B cBoéM otuéte 1986 roma[7] Takxe B 1meaoM HoaepKal 3Ty
TOYKY 3pEHHs. YTBEpPKIAIOCh, UYTO aBApUs SIBUJIACH CIIEICTBUEM MAJIOBEPOSTHOIO
COBIIAJICHUS pPAAa HApYyLIEHWH TMpPaBWJI H  PEIJIAMEHTOB  JKCIUTyaTallMOHHBIM
MEPCOHANIOM, a KaTacTpopuUecKrue MOCIEACTBUA MpUOOpena u3-3a TOro, YTO PeaKTop
ObLT IPUBEEH B HEPETTIAMEHTHOE COCTOSIHHE [7].


https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%8E%D0%B7_%D0%A1%D0%BE%D0%B2%D0%B5%D1%82%D1%81%D0%BA%D0%B8%D1%85_%D0%A1%D0%BE%D1%86%D0%B8%D0%B0%D0%BB%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D1%85_%D0%A0%D0%B5%D1%81%D0%BF%D1%83%D0%B1%D0%BB%D0%B8%D0%BA
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['pyOble HapymieHus npaBui 3kcruryatanuu ADC, coBepUIEHHbBIE €€ IEPCOHANIOM,
COTJIACHO 3TOM TOYKE 3PEHUs, 3aKIII0YAIOTCS B CiieayromieM [7]:

— TPOBEIEHUE DJKCIEPUMEHTA «JII000M IIEHOI», HECMOTpS Ha W3MCHCHHUE
COCTOSIHUS PEaKTOpa;

— BBIBOJ] M3 PaOOTHl MCIHPABHBIX TEXHOJOTMUECKUX 3alllUT, KOTOpPHIE MPOCTO
OCTAHOBUJIM OBl peakTop euie A0 TOro, Kak OH IOMaJl B ONMACHBIA PEXUM;

— 3aMaT4yMBaHuE MaclTaba aBapuu B nepBbie JHU pyKoBoacTBoM YADC.

Onnako B 1990 romy komuccus I'ocatomnaazopa CCCP 3aHoBO paccmoTpena
3TOT BONPOC W TMPHILUIA K 3aKIIOUYCHUI0, YTO «HAYABIIASCA W3-3a JICHUCTBUU
ONEpaTUBHOIO MepcoHana YepHOObUIbCKash aBapus NpUOOpena HeageKBaTHbIE WM
KaracTpopuyeckue MacimTabbl BCJICACTBHE HEYAOBICTBOPUTEIBHOW KOHCTPYKITUU
peaktopa» ([7], ¢. 35). Kpome Toro, koMuccus mpoaHaM3upoBaia JSHCTBOBABIINE Ha
MOMEHT aBapuMd HOPMAaTUBHbBIC JOKYMEHThI W HE MOATBEpAUIa HEKOTOpHIE U3 paHee
BBIJIBUTABIIMXCS B aJpec IepcoHalda CTaHIUM OOBHHEHUM. HecMmoTps Ha MIMPOKO
pacmpocTpaHEéHHOE OIIMOOYHOE MHEHHE O TOM, YTO aBapus MPOM30IUIA H3-32
UCIIBITaHUI BbIOETra TypOOreHepaTropa, Ha CaMOM JIeJieé UCIBITAaHUSl JUIIb OOJErduiu
MIPOBEJCHUE pPACCIEeOBaHUsl, TaK KaK BMECTE€ CO IUTATHBIMA CUCTEMAaMHU KOHTPOJS
paboTana emié U BHEIIHA, C BBICOKUM BpeMeHHbBIM paspemieHueM ([8], c. 68).

B 1993 rony INSAG omy06aukoBasl AOMOJHUTEIbHBINA OTYET, OOHOBUBIIMM «TY
yacTb Jokiana INSAG-1, B KoTopoil OCHOBHOE BHUMAHUE YJIEJIEHO IPUYMHAM aBapumn»,
U YJETUBIINK OO0JibllIee BHUMAHHUE CEPhE3HBIM MpOoOIeMaM B KOHCTPYKIIMHM pPEaKkTopa.
OH ocHOBaH, TJIaBHBIM 00pa3oM, Ha AaHHbIX ['ocaromuam3opa CCCP u Ha nokmnajie
«padoueit rpynmnel skcneptoB CCCP» (3TM ABa A0OK/IaJa BKIIOYEHBI B KAueCTBE
MIPUJIOKEHUI ), @ TAK)KE HA HOBBIX JIAHHBIX, MMOJYUYCHHBIX B PE3YyJbTaTe MOJCIUPOBAHUS
aBapun. B 3TOM oOTuére MHOrme BBIBOIBI, cAenaHHble B 1986 rony, npu3HaHBI
HEBEPHBIMHU U TIEPECMATPUBAIOTCS «HEKOTOPHIC JECTAIM CIIEHAPUS, MPEICTABICHHOTO B
INSAG-1», a Takke M3MEHEHBI HEKOTOpbIE «Ba)KHBIC BBIBOABD). COriacHO OTUYETY,
HanOoJiee BEPOSTHOW MPUYMHON aBapyM SIBISUIMCH OLIMOKM MPOEKTAa M KOHCTPYKIIUH
peakTopa, 3TH KOHCTPYKTHBHBIE OCOOEHHOCTH OKa3aJli OCHOBHOE BIIMSHHME Ha XOJI
aBapuU U €€ MOCIEACTBHUS.

OcHOBHBIMH (paKTOpaMH, BHECIIMMH BKJIaJl B BOSHUKHOBeHUE aBapuu, INSAG-7
CUMTAET CIAEAYIOIIEE:

— peakTop HE COOTBETCTBOBAJ HOPMaM O€30MacCHOCTH W WMEN ONacHBIC
KOHCTPYKTHUBHBIE OCOOCHHOCTH;

— HHM3KO€ KayecTBO perjaMeHTa JKCIUTyaTallud B 4YacTH oOecreyeHus
0e3011acHOCTH;

— Hed(P(HEKTUBHOCTh PEKUMa PETYJIMPOBAHUS M HAJ30pa 3a 0€30TaCHOCTHIO B
SAJIEPHOM DHEpreTUKe, o0Ias HEeIOCTATOYHOCTh KYJIbTYpPbl O€30MaCHOCTH B SIIEPHBIX
BOIIPOCAaX KaK Ha HAllMOHAJILHOM, TaK U HA MECTHOM YPOBHE;

— OTCYTCTBOBaJ 3(QPeKTUBHbIH O0OMeH uHpOpManHel Mo Oe30MacHOCTH Kak
MEXy OlepaTopaMu, TaK U MEXKJy ONeparopaMu U MPOECKTUPOBIIMKAMU, MIEPCOHANT HE
oOnazal JIOCTATOYHBIM [OHUMAaHHUEM OCOOEHHOCTEM CTaHIUMU, BIUAIOIIMX Ha
0€e30I1aCHOCTB;

— TEePCOHAJ JOMYCTHJI PsiJl OMMUOOK W HAPYIIWJ CYMIECTBYIONINE UHCTPYKIIUU U
IIPOTpaMMy HUCTIBITAHUM.
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B menom INSAG-7 nmoctaTodyHO OCTOPOXHO CGHOPMYIHUPOBAT CBOW BBIBOIBI O
NpUYMHAX aBapuu. Tak, HampuMmep, NpU OLEHKE pa3iauuHblX cueHapueB INSAG
OTMEYAET, 4YTO «B OOJIBIIMHCTBE AHAJUTUYECKUX MCCIECIOBAHUN TSHKECTh AaBapHH
CBSA3BIBAETCS C HEOCTATKAMU KOHCTPYKIIMU CTEPKHEU CUCTEMBI YIIPABICHUS U 3aILNATHI
(CY3) B coueranuun ¢ (HU3UMYECKUMU TPOCKTHBIMH XapaKTEPUCTUKAMU», U, HE
BBICKa3blBasi MPU OSTOM CBOErO0 MHEHUSA, TOBOPUT IMPO <JAPYTHE€ JIOBYIIKW IS
AKCIUTYaTallMOHHOTO MIEPCOHAIA.

JIto6ast U3 HUX Morjia Obl B paBHOW Mepe BBI3BATH COOBITHE, MHUIIMUPYIOIIEE
TaKyl0 WM MOYTH HICHTUYHYIO aBapuIO», HAIPUMEDP, TaKOE COOBITHE, KaK «CPBIB WU
KaBUTALMSl HACOCOB» WJIM «pa3pylICHHE TOIUIMBHBIX KaHAJIOB». 3aTeM 3adacTcs
putopuuecknii Bonpoc: «Fmeer nmm B AENCTBUTENBHOCTH 3HAYEHUE TO, KAKOM MMEHHO
HEJIOCTATOK SIBUJICS PEAIbHOM TPUYMHOW, €CH JII0O00HW W3 HUX MOT MOTEHIIUAILHO
SBUTBCS ONPEAEISIIONUM (HaKTOPOM?».

[Ipr wW3nokeHMM B3IIAA0B Ha KOHCTpyKUMIO peaktopa INSAG npusHaér
«Hanboyiee BEPOSTHBIM OKOHYATEIbHBIM BBI3BABIIMM AaBapHI0 COOBITHEM» «BBOJ
crepxkaerl CY3 B KpUTUYECKAM MOMEHT HUCHBITAHUI» U 3aMEUYAET, YTO «B ITOM CIIydae
aBapusi sBWIACh Obl PE3yJbTATOM IPUMEHEHUS COMHHTEIIbHBIX PpPErJaMEHTOB U
IIPOLIEAYP, KOTOPBIE IIPUBEIH K IIPOSIBIICHUIO U COYETAHUIO IBYX CEPBE3HBIX MPOCKTHBIX
Ne(eKTOB KOHCTPYKIUMM CTEP)KHEW UM  TIOJOKUTENBbHOM OOpaTHOM CBsi3U 1O
peaktuBHOCTW». [lanee roBoputcs: «Bpsan mu pakTuuecku uMeeT 3HaUYEHUE TO, SIBUJICS
JU TOJIO)KUTEIbHBIA BBIOEI PEAKTUBHOCTH IPU aBAPUHHOM OCTAHOBE IOCIIECIHUM
COOBITHEM, BBI3BABIINM pa3pylIEHUE PEAKTOPA.

BaxHO sMIIb TO, YTO TAaKOM HEAOCTAaTOK CYLIECTBOBAJI M OH MOI' SIBUThCS
npuunHoi aBapun». INSAG BooOuie npeAanoyuTaeT roBOPUTh HE O MPHUYMHAX, & O
(dakTopax, cmocoOCTBOBaBUIMX Pa3BUTHIO aBapuu. Tak, HampuMep, B BBIBOAAX MPUUMHA
aBapuu (QopMynupyeTrcsi Tak: «/{OCTOBEpHO HE H3BECTHO, C YEro Hayajicsi CKayOK
MOIIIHOCTH, IPUBEAIINN K pa3pylieHnto peakropa YepHoosuibckoit ADC.

OnpenenéHHas MONOKUTENbHAS PEAKTUBHOCTD, MO-BUJIMMOMY, Obllla BHECEHA B
pe3yJabpTare pocTa MapoCOAECPKAHUS P MAJCHUM PACX0Ja TEINIOHOCUTENS. BHeceHne
JOTNIOJIHUTEIIBHON  ITOJIOKUTEIIBHOW ~ PEAaKTMBHOCTH B PE3yJbTare IOTPYKEHUs
MOJHOCTBIO BBIBEJICHHBIX cTepkHEed CY3 B XOJi€ MCIBITAHUN SBUJIOCH, BEPOSITHO,
pEIIaroNIM MPUBEAIINM K aBapuH PaKTOpoOM».

Huxe paccmaTtpuBaioTcs TEXHUYECKHE AaCMEKThl aBapuu, OOYCIOBIICHHBIE B
OCHOBHOM HMMEBIIMMHU MECTO Henoctatkamu peaktopoB PBMK, a takke HapymeHussMu
U OLIMOKaMH, JOMYIIEHHBIMH MEPCOHAJIOM CTaHIMM MPH MPOBEIECHUU MOCIEIHEro AJIs
4-ro 6noxa YADC ucrbITaHusl.
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KOHTpOJIl)HbIe BOITPOCHI

1. OcHOBHBIE TO3UMETPUUYECKHE BETMUMHBI U UX B3aUMOCBSI3b.

2. OcobeHHOCTH crieKTpa OeTa-u3JIy4eHHs PpY PaJMOaKTUBHOM pacra/ie.

3. IlpuBeaute OCHOBHBIE (PAKTOPHI, KOTOPHIE BHECIM BKJIAaJ B BO3HUKHOBEHHE
aBapuu Ha YADC.

4. Ha3zoBure rpyOble HapymeHus npaBui skciutyatanuu YADC, coBepiiéHHbIE €€
IIEPCOHAJIOM.

5. Kakue cymiecTBytoT u3imydeHus?

6. IlepeuncauTe BHECUCTEMHbBIE U CHUCTEMHBIE €AMHHULBI J03bl HOHU3UPYIOLIETO
U3JIyYEHUS U PAJUOAKTUBHOCTH.

/. HazoBuUTE OCHOBHOM HCTOYHUK DPAJMOAKTHUBHBIX 3arpsi3HEHUN OKpYKaroIIei
cpensl npu aBapusix Ha HADC.

8. HazoBuTe OCHOBHBIE MOpakarolue (HaKTOpbl MPU aBapuixX Ha ATOMHOM

peakTope.

9. Ha3oBuTe OCHOBHOW HCTOYHHMK PaJMOAKTHUBHBIX 3arpsi3HEHUN OKpYKaromiei
Cpellbl U 00JTy4eHUs JII0ACH NpU aBapusX SACPHBIX PEAKTOPOB.

10. Kakue ocHOBHBIE IEPUOIbI BRIACISIOT IpH aBapusx Ha ADC.?

3aaHus I CAaMOCTOATEIbHOI PadoThI
1.ITpopaboTaTh KOHCTIEKT JICKITUU Neb.
2. CocTaBUTbH KpaTKUI KOHCIIEKT JICKIIUU.
3. PykomucHBbIN BapuaHT KOHCIIEKTa JEKIMU NeG OTCKaHMpPOBAaTh M BHICIATh Ha
npoBepky (tugs3@mail.ru).
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Jexnus /

KaracTpo@bl Ha XUMHUYECKUX NPEANPUATHAX.
ILinan
7.1. XuMHuecku onacHble pernoHsl Poccum.
7.2. HopMmaTuBHbBIE NOKYMEHTBI, PETJIAMEHTUPYIOIINE BOIPOCH! MPOMBIIIICHHON
0€30MacHOCTH.

7.1.  Xumuuyecku onacHble peruoHbl Poccum.

XMMHYECKH ONACHBII 00BbeKT — OMACHBIA MPOU3BOACTBEHHBIM OOBEKT, Ha
KOTOPOM XpaHAT, TNepepadaThIBalOT, HCIOJNb3YIOT WM TPAHCHOPTHUPYIOT OIACHBIC
XUMHUYECKHE BEIIECTBA, MPU aBApUM Ha KOTOPOM WJIM IPU Pa3pyLIEHUH KOTOPOIO
MOXKET IIPOU30UTH ruoesnb WU XUMHYECKOE OPAKEHUE JIOJIEH,
CEJIbCKOXO3SIICTBEHHBIX JKMBOTHBIX WM PACTEHUM, a TaKKE€ XUMHUYECKOE 3apaKCHUeE
OKPYKaOIIEH MPUPOJHON CPEJIBI.

K takoro poga o0beKTaM OTHOCSTCS:

— Xumudeckas IpOMBILUIEHHOCTb,

— Hedrexumuueckasi npoOMBIIIEHHOCTb,

— Hedrexumuueckue u no100HbIE UM 3aBOJIbI U PEIITPUITHS.

Takve npoW3BOACTBA CBSI3aHbI C BPEAHBIMH XMUMHYECKUMHU BELIECTBAMU M C
XUMUYECKUMH SHEProHOCUTENsIMU.  HomeHkiatypa  OpOAYKIMU,  BBITyCKaeMOM
XUMUYECKAM 3aBOJIOM C II€PEJOBOM TEXHOJIOTMEH, MOXET BKJIIOYATh THICSYU
pa3IUYHBIX MATEPUAIIOB M BELIECTB, MHOTHE W3 KOTOPBIX YPE3BBIYAHO TOKCHUYHBI
U SIJOBUTBHI.

3HauuTeNbHAs YaCTh OOBEKTOB HEXMMHUUYECKUX OTpacieil MPOMBIIIIEHHOCTH, T1e
B TEXHOJIOTHYECKHUX IPOLECCaX MPUMEHSIOTCS ONACHbIE BELIECTBA U HMMEKT MECTO
XUMHUYECKHE TMpeBpallieHus  (LEeUII0JI03HO-OyMaXkHasi, TEKCTWJIbHAs, IHILIEBas,
METaJLTypruuecKasi IPOMBIIIICHHOCTh, KOMMYHAJIbHBIC IPEATIPHSTHS).
HccnenoBarenbCckue LEHTPbl, AaMMHUAYHbIE XOJOJWJIbHBIE YCTAHOBKH, CKJIaJbl
(XpaHWIMILA) ¥ TEPMHUHAJIBI, TPAHCIIOPTHBIE CPEICTBA U TPYOOITPOBO/IBI.

BoeHHo-xuMHueckrue OOBEKThI (CKJIaAbl U MOJUTOHBI, 3aBOJIBI 10 YHUUTOKEHUIO
XUMHYECKMX OOCTPUTIACOB, CIICLTPAHCIIOPT, CKIIAIbl U OOBEKTHI PAKETHBIX TOILIHB).

ABapuiiHble CHUTyalluu ¢ BbIOpOCcOM (yrpo30il BhIOpOCA) OMACHBIX XHUMUYECCKHX
BEILECTB BOBMOXKHBI B MPOIECCE MPOU3BOJICTBA, TPAHCHOPTUPOBKU, XPAHEHUS,
nepepaboTKH, a TaKKe MPU MPEeIHAMEPEHHOM Pa3pylIeHUU (TOBPEKICHUHN) OOBEKTOB C
XUMUYECKOM  TEXHOJIOTMEH,  CKJIAJ0B,  MOIUHBIX aMMUAYHBIX  XOJOJMUJIBHBIX
YCTPOMCTB ¥ BOJIOOYUCTHBIX  COOPYXKCHHH, ra30MpoBoI0B (MIPOAYKTOIPOBOJOB) |
TPAHCTIOPTHBIX CPEJICTB, OOCITYKMBAIOIINX 3TH OOBEKTHI U OTPACIIH MPOMBIIIEHHOCTH.
CreneHb  XMMHMUYECKOM  OMACHOCTHM  OOBEKTAa  yCTAHABIMBAETCS  HUCXOAS U3
JIO0JIA HACEJIEHUs, IMOMNAJAOUIEr0 B 30HY BO3MOYKHOIO XHMHUYECKOIO 3apa)KeHHs IpH
aBapuM Ha XHMMHYECKH OIMACHOM O0O0beKTe, OT oOuIel 4YMCIeHHOCTH HaceneHus. [lns
O0BEKTOB SKOHOMUKH YCTAHOBJIEHBI 4 CTENIEHN XUMHUYECKOM ONIaCHOCTH:

— 1-9 creneHb — B 30HY BO3MOXXHOT'O XUMHYECKOI'O 3apa)K€HUs MOMagaeT
CBBIIIE 75 THICSY UEJIOBEK;

— 2-51 CTENEeHb — B 30HY BO3MOXHOI'0 XUMHUYECKOTO 3apaxxeHus nonaaaet 40-75
TBICSIY YEJIOBEK;
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— 3-5 CTETIEHh — B 30HY BO3MOKHOTO XMMHUYECKOTO 3apakeHHS TI0MMa1aeT MEHEe
40 THICSY YEIIOBEK;

— 4-5 CTENEHb — 30HA BO3MOKHOTO XUMUYECKOTO 3apakKeHUs
CUIBHOACHCTBYIOIIMX SIJOBUTHIX BEIIECTB HAXOAUTCA B IpeAeiax CaHUTapHO-
3aIIUTHOMN 30HBI OOBEKTA.

B Poccuu B Hacrosmee Bpems pyHKITMOHUPYET CBbIMIE 10 THICSY MOTEHIIMATBHO
OMMACHBIX XHUMHYECKUX OOBEKTOB, OOJBIIMHCTBO M3 KOTOPHIX YCTapelo M HECeT
pealbHyI0 yrpo3y s HaceleHus. Takue nmanueie coaepskarcs B OLII "HammonanbHas
CHCTeMa XUMHUECKOH 1 Ononorndeckoi 6ezonacHocta PO" na 2009-2018 roapr.

"I[TonaBinsitoriee OOJIBIIMHCTBO ATUX OOBEKTOB OBLIO MOCTPOCHO W BBEACHO B
skcruryatanuto 40 - 50 mer Hazazn. [Ipu HOpMAaTHUBHOM CpOKe AKCIUTyaTanuu a0 15 jmer
XUMUKO-TEXHOJIOTHUECKOE O00OpYyJOBaHUE K HACTOSIIEMY BpPEMEHH MHOTOKPATHO
BBIPA0OTAIO CBOM PECYPCHI, MOPAIBHO yCTapesio U (U3UYECKU U3HOIIEHO", - TOBOPUTCS
B OIIII.

[To maHHBIM MEXIyHApOJHBIX OpraHu3auui, 75% BCEX CMEPTEIbHBIX CIIy4acs,
BO3ZHMKAIOIIMX B pe3yJIbTaTe aBapui, CBSI3aHbI C BO3JICUCTBUEM XUMUYECKUX (DaKTOPOB.
Tem He MeHee YKCIIO MOTEHIUABHO OMACHBIX XUMUYECKUX 0OBEKTOB, BHIPAOOTABIINX
CBOH pecypc, HEYKIIOHHO pacTerT.

OOBeMbl 3aTpaT Ha MOJICPHU3AIINIO, PEKOHCTPYKIIUIO, BBIBOJ 3TUX OOBEKTOB W3
AKCIUTyaTallMM MOTYT JOCTHTaTh 7% BallOBOIO BHYTPEHHETO MPOAYKTa, OTMEYaloT
aBTOPBI JOKYMEHThl. OHAKO, MPU 3TOM CJIETYET YUECTh, YTO 3aTPaThl HA JIMKBUJIAIIUIO
nociencTBuid aBapuii U katactpod B 10-15 pa3 Beimie 3aTpar, HEOOXOAUMBIX JIJIS
OCYIIECTBJICHUSI TPEBEHTUBHBIX MEP.

"be3 pa3paboTKu M peanu3alii KOMIUIEKCHBIX MPEBEHTUBHBIX MEP KOJUYECTBO
OMacHbIX OOBEKTOB C OJIM3KUMHU K TMPEACTbHBIM WIM TOJHOCTHIO HCUYEPIAaHHBIMU
TEXHUYECKUMU W TEXHOJOTUYECKUMH pecypcamu Oyaetr pactu Ha 10% exeromnHo", -
TOBOPUTCS B JOKYMEHTE.

K uyucny nambosnee 3HAUMMBIX 3arps3HUTENCH Cpenbl OOMTaHUS YeJOBEKa
(B3BEIIICHHBIE BEIIIECTBA, OKCHUIIBI a30Ta, YIJIEpoja, Cepbl, MOJUAPOMATUUECKHE
YTIEBOAOPOAbl M THKETbIE METaJUIbl), 32 KOTOPHIMU BeJETCS HAONIOICHHE, CIEeNyeT
TaKkK€ OTHECTM YCTOMYMBBIE SKOTOKCHUKAHTBI, HAMNpPHUMEpP, MOJUXJIOPUPOBAHHbBIE
Ooudenunbl, 6eH30(dypaHbl U TUOKCHHBI, CAUTAIOT aBTOPHI TOKYMEHTA.

"HecmoTpst Ha TO 4TO MpU MPOBEACHUU CHEIUAIBHBIX MCCIICI0BAaHUN YKa3aHHBIC
CTOMKHE OPTaHUYECKHUE 3arps3HUTENI ONPEACNISIIOTCS B O0BEKTaxX BHEIIHEH Cpebl
MPaKTUYECKU TOBCEMECTHO, JIO CHX IIOp B CTpaHE HE co3JaHa HeoOxoaumas
METOJAMYEeCKass M MaTepualibHO-TeXHUYeckas ©0a3za I WX  KOJMYECTBEHHOIO
ONpEIEIICHUS] | MOHUTOPHUHTA", - TOBOPUTCA B IIPOTpaMMe.

Hacenenue cTpaHbl HEIOCTATOYHO OOECIEYEHO HEOOXOAMMBIMHU CPEACTBAMHU
WHJMBUAYAJbHOW 3allIUThl OT OMACHBIX XUMHUYECKUX BEILIECTB.

"3an0keHHbIC HA XPAHEHUE CPEACTBA MPEIHA3HAYEHBI ISl 3aIIUTHl HACEIICHUSI OT
O0EBBIX OTPABIAIONIMX BEIIECTB B BOCHHOE BPEMSI MU MOTYT OBITh JIUIIh OTPAHUYCHHO
WCITOJIb30BAaHBI B MUPHOE BpeMsl (TP TEXHOTCHHBIX aBapUsIX, MPUPOTHBIX KaTacTpodax
U TEPPOPUCTUYECKUX aKTaX Ha MOTEHIMAIbHO OMACHBIX O0BEKTax)", - TOBOPUTCSA B
JIOKYMEHTE.

Cnucox 20p0o0oe Poccuu ¢ Haubdonvmum ypoeHem 3a2pAa3HeHus ammochepnozo
6030yxa.
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B ®I'BY «I'TO» no nauubiM 677 ctanuusx B 250 ropogax rocyaapcTBEHHOM
HAOMI0JaTENIbHON ceTh C(HOPMHUPOBAH CIHUCOK TOPOJOB C HaWOOJBIIMM YPOBHEM
3arpsizHeHHs atmoceproro Bozayxa (IIpuopuretHsiii cicok) B 2019 roxy.

B cnucok BKIIFOUEHBI TOPOJia C OYEHb BBICOKMM YPOBHEM 3arps3HEHHUsS BO3yXa,
JUIsL KOTOPBIX KOMIUIEKCHBIN MHAEKC 3arpsizHeHus atMocdepsl (MI3A) paBeH win BbllIe
14. U3A yuutbsIBaeT 5 3arps3HAIOMINX BEIIECTB U3 ITOJHOTO NEPEYHS KOHTPOIUPYEMBIX
B TOpOJ€, BHOCSIIMX HauOOJBIIMHM BKJIaJ B ypOBEHb 3arps3HeHus. Bemmunmna W3A
pacCUMTBHIBACTCSI IO 3HAUYEHUSIM CpPEOHETroA0BbIX KoHUeHTpauui. [loka3arens
XapaKkTepU3yeT YPOBEHb XPOHUYECKOIO, JUJIMTENIBHOTO 3arpsi3HeHus Bo3ayxa. llpu
(dbopMupoBaHUU nepeyHs rOpoJIOB YUUTBIBAOTCS TaKKe HoKa3aTelly,
XapaKTEPHU3YIOIINE YPOBEHb KPATKOBPEMEHHOI'O BO3AECHCTBUS 3arpsi3HEHHOTO BO3AyXa
(cranmaptHblil nHIEKC - CU u Hanbonbias nosropsieMocts npesbimienus [1/IK - HIT).

NlNopopa ¢ Hanb6osnbWwKMM YpOBHEM 3arpsisHeHMAa atMmocdoepsl (3A) U BewecTsa, ero onpeagensiowme,
B 2019 roay

Fopoa BewecTtBa, onpegenstouwme [opoa BeuwecTtBa, onpeaenswoLwmne
ypoBeHb 3A ypoBeHb 3A
AbakaH Bn, NO,, CO, BB, ® CBupck bn, BB, NO,, SO,, CO
BpaTtck BN, BB, CS,, ©, HF CeneHrmHck bn, o;, PM2.5, PM10, BB
3uma BN, NO,, HCI, ®, CO YnaH-Yas bn, PM2.5, PM10, BB, ®
NpKyTCK BN, BB, NO,, ®, NO Yconbe-Cubupckoe BN, BB, NO,, ®, SO,
Kbi3bin bMn, BB, NO,, ®, CO YepeMxoBo B, NO,, BB, SO,, NO
Necocnbunpck bn, BB, ®, NO,, CO YepHoropck BN, NO,, ®, BB, CO
MWHYCUHCK Bn, NO,, ®, BB, CO YuTa bM, BB, deHon, NO,, ©
HoBoOKy3Heuk BN, BB, HF, NO,, NH3 LLlenexos b, O;, BB, PM10, NO,
Hopunbck* S0,, NO, NO,, BB, bIl OxHo-CaxannHck ®, b, NO,, C, BB

BN — 6en3(a)nupeH, BB — B3BelwleHHble BelwecTBa, PM — B3BelweHHble YacTuubl dpakunii PM10 n PM2.5, © —
dopmanbaerng, CO — okcug yrnepoaa, CS, — cepoyrnepoa, HCl — xnopua Bogopoaa,

HF — dTopua Bogopoaa, NHs — ammmak, NO, — amnokcma asota, NO — okcua azota, Oz — NpU3EMHbIN 030H, SO, —
anokcua cepbl, C — yrnepoa (caxa).

BblaeneHbl BewecTBa ¢ HaMboNbLWIMM BKIaAOM B YpoBeHb 3A.

*YcTaHoBAEHO C y4eToM BbibpocoB 3a 2018 roa.

NNopopa NpUOpUTETHOro CNUCKa HEPaAaHX UPY I TCSHA MO CTENeHU 3arpasHeHus Bo3ayxa

[Tpuopurernsiii crnmcok 2019 1. Brimodaer 18 ropooB ¢ OOMUM YHUCIOM
xuTened B HUX 3,3 MJIH. 4eJoBeK. Bce ropona cnucka pacnoioskeHbl Ha TEPPUTOPHUU
Asuarckoil yactu Poccun.

N3 [IpuoputeTHOTO CrnMcKa BBIIUIM S TOPOJIOB, OJUH HAXOJUTCS HA TEPPUTOPUH
JlambHEBOCTOYHOTO benepanbHOTO OKpyra — [TeTpoBck-3abaiikaibCKuit
(3abalikanbckuil kpail), yetblpe — Ha Tepputopun Cubupckoro denepaibHOro OKpyra
— Amwnrapck (HUpkyrckas oOnacte), bapuayn (Aunraiickuii  kpaif), Mckutum
(HoBocubupckas o6nacte) u Kpacnosipck (KpacHosipckuii kpail) B CBA3M CO
CHM)KEHHUEM YPOBHSI 3arpsi3HEHHS BO3JlyXa, B OCHOBHOM 3a CYET CHHXECHUS
KOHIICHTpaIui OeH3(a)nupeHa.

B IIpuopuretHsiii cniucok BepHyics FOxHo-Caxanunck (CaxanuHckas 001acTh.)
B CBSI3M C POCTOM KOHLIEHTpauui hopmanpaeruia.

B Ilpuopurernom crimcke 2019 roga coxpanmics ropoa Hopunbck, rae BEIOPOCH
JTMOKCH/Ia CEPBI IOCTUTAIOT 3HAYUTEIbHBIX 00BEMOB.

XVMUYECKHU OMACHbIE O0BEKTHI — 00BEKTHI, IPU aBAPHH HA KOTOPBIX HIIU MIPH €TO
pa3pyLIEHUA MOTYT MPOU30UTH MACCOBBIE MOPAKEHUS JIIOJIEH, KUBOTHBIX U PACTCHUU
OIMACHBIMU XMMUYECKHMH BEIIECTBAMMU.

K xuMuyeckn omacHbIM OOBEKTaM MPOU3BOACTBA OTHOCITCS MPEAIPUATHS
YEPHOM M IIBETHOM METAJTypryu, EJUTI0JI03HO- OYMaKHOM, CTPOUTEIIBHOM, 00OPOHHOMU




Y MEIMIMHCKOW MPOMBIIIJIEHHOCTH, KOMMYHAJIbHOTO U CEIBCKOTO X03sicTBa. Ha aTnx
OPEANPUATUIX LIUPOKO MPUMEHSETCS XJIOp, aMMHUAK, COJISIHAsi KUCJIOTa, CEPHUCTHIN
aHTHIPHU, PTOPUCTHINA BOJOPO U IPYTHE OTIACHBIC XUMUYECKHE BEIECTBA.

[TpuMepbl XUMUYECKH OMMACHBIX 0OBEKTOB:

- 4YepHas W IIBETHas MeTaUIyprus (XJop, aMMHaK, CoOJISHas KHUCJIOoTa,
aIeTOHIIUAHTUIPUH, (PTOPUCTHIN BOAOPO, HUTPHIT AaKPUIOBOM KHUCIIOTHI);

~ TIEJUTIOJI03HO-OYMa)kHasi MPOMBIIUICHHOCTh  (XJIOp, aMMHaK, CEPHUCTHIN
aHTUAPHJI, CEPOBOAOPO/I, COJITHAS KUCIIOTA);

~ MalIMHOCTPOUTENIbHASS W OOOpOHHAs MPOMBIIUICHHOCTh (XJIOp, aMMHaK,
COJISTHasl KMCJIOTa, (DTOPUCTHIN BOJIOPO.N);

~ KOMMYHAJIbHOE XO3SIMCTBO (XJIOp, aMMUaK);

~ MEIWIMHCKAs MPOMBIIUICHHOCTh (XJIOp, aMMHUaK, (poCreH, HUTPUI aKpUIIOBOU
KHCJIOTBI, COJISTHAsI KUCIIOTA);

~ CEJIbCKOE  XO3SUCTBO (aMMHAK, XJIOPIUKPUH, XJIOPLMAaH, CEPHUCTBIN
aQHTUAPU]).

Knaccudukanuss MOpOMBINIUIEHHBIX OOBEKTOB IO  CTENEHHM  XUMHUYECKOU

OITACHOCTH.

OCHOBHBIM MOKA3aTeJIeM CTEIIEHU OMACHOCTU XUMUUECKU OTIACHBIX 00BEKTOB CUUTAIOT
YHCJIEHHOCTD HACEeJIEHUs IIPOXKUBAIOIIETO B 30HE BO3MOKHOTO XUMUYECKOTO 3apAKEHUS B
cJIyJae aBapum.

CreneHb XUMHYECKOM OMTACHOCTH UucneHHOCTh HACENEHUs, IPOKUBAIOILIETO
B 30HE BO3MOKHOI'O 3apaKE€HHUSI, YETIOBEK

1 Bbosniee 75 Thic.

2 Ot 40 1o 74 ThIC.

3 o 40 ThIC.

4 30Ha BO3MOKHOTO 3apayKEHUSI HE BBIXOJIUT

3a TMpeAensl TEPPUTOPUU OOBEKTa WM  €ro
CaHUTAPHO — 3AIIUTHON 30HBI

ITo nmerommmMces qaHHbIM, B PD 12 % XuMHYeCcKH oImacHbIE 00BEKTEI OTHOCITCS K
o0bekTam 1 crenenu onacHoctH, 7% - 2, 73% - 3 u 8% - 4 creneHu.

XvuMuueckasi aBapusi — aBapusg Ha  XMMHUYECKH OINACHOM  OOBEKTE,
COMPOBOXK/IAIONIASICS PA3IMBOM MJIA BBIOPOCOM OMACHBIX XHMHYECKUX BEIIECTB,
CIIOCOOHBIM TIPUBECTH K THOETM WM XUMHUYECKOMY 3apaK€HUIO0  JIIOJIEH,
MPOJIOBOJILCTBUS, MHILEBOTO CHIPhS M KOPMOB, CEJIbCKOXO3SMCTBEHHBIX *WUBOTHBIX U
PaCTEeHUN WK K XUMHUYECKOMY 3apAKEHUIO OKPYKAIOUIEN MPUPOJHOU CPEBL.

OnacHOCTh XUMHUYECKUX BEIIECTB IS JIFOAEH COCTOUT B UX CHOCOOHOCTU MpH
MONaJaHud B CPaBHUTEIBLHO HEOOJBIIMX KOJUYECTBAX YEpe3 OpraHbl JbIXaHUS B
OpraHu3M HapyliaTh €ro HOPMAJIBbHYIO JKU3HEACSATEIbHOCTh, BBI3BIBATH Pa3JIMUHbIC
0OJIe3HEHHBIE COCTOSIHUS, & TIPU OMNPEJICICHHBIX YCJIOBUSX — JieTaabHbId ucxoa. [lpu
HAaXOXXJEHUU JIIOAE B HENOCPEJICTBEHHOM OJIM30CTH OT MCTOYHUKA 3apaskeHUs
BO3MOKHO HX MOPaKEHUE YEPE3 KOKHBIE MOKPOBBI.

ABapuu OBIBAIOT:

- -aBapuM ¢ BbIOpocoM (yrposoit BeiOpoca) AXOB mnpu uX HpOU3BOACTBE,
nepepadoTKe WM XpaHCHUH;




~ -aBapuM Ha TpaHCTOpPTE ¢ BhIOpocoM (yrpo30it BeiOpoca) AXOB;

- -oOpasoBanue u pacnpoctpaneHrne AXOB B mpoliecce XMMUYECKHX PEaKIUM,
HAYaBIINXCS B pe3yIbTaTe aBapHHy;

~ -aBapu¥ ¢ XUMHYCCKUMH OOCTIPUITACAMH.

7.2. HopmaTuBHBIE TOKYMEHTbI, perjiaMeHTHPYI0IMe BONPOCHI MPOMbIIIJIEeHHOM
0€30IaCHOCTH.

CoctosiHne skoHOMHMKM Poccuu, ¢ TOUKM 3peHust oOecreueHusl MPOMBIIITIEHHON
0€3011aCHOCTH, Ha TEKYIIU MOMEHT BPEMEHH XapaKTEpU3YyeTCs PsIIOM OTPULIATENbHBIX
TEHICHLIUM:

— M3HOC M CTapeHue 000pyI0BaHUS MPOMBIIUICHHBIX MPEANPUATHI, B YCIOBHIX
CHI)KEHHS] KaueCTBa TEXHUYECKOTO OOCTYKUBAHUSI M PEMOHTOB;

— YXYALICHUE oOecrieueHus PEANPUATUN KBUTU(PUIIUPOBAHHBIMU
CHEUAINCTAMY;

— YMEHBIIICHHE [TOJTHOMOYHMI OPraHOB rOCYJapCTBEHHOI'O KOHTPOJIS U HA/130pPa;

— JIeLIEHTpaIn3alus yIpaBieHHs OTPaCIsIMU;

— YBEJIMYEHUE YKCIIa aBAPUH C TSHKEJIBIMU MTOCIIEICTBUSIMH.

B Takux ycnoBusix oco0yro Ba)KHOCTb NPHOOpETaeT 00yuyeHUE PYKOBOJAUTENEH U
CHELMATUCTOB MO OOIIMM M CIEUUaTbHBIM BOIPOCAM B 00JacTH IMPOMBIIIJICHHON
OezonacHocTH [2].

3a mociegHuEe HECKOJBKO JIET 3aKOHOAATENbCTBO B 00JACTHU IMPOMBIIIJICHHON
0€30MacCHOCTH OMACHBIX IPOU3BOJCTBEHHBIX OOBEKTOB IMPETEPIEIO 3HAYUTEIbHBIC
u3meHeHus. B 2013 rogy Obuiv BBEAEHBI HOBBIE MOHSTHS, ONPEACIICHUS, KATETOPUHU U
HOBBbIE TPeOOBaHUS B OCHOBHOM HOPMATUBHBINA TOKYMEHT B 00JIACTH MPOMBIILIEHHOM
oezonmacHoctu — DexaepanbHbii 3akoH oT 21.07.1997 rtoma Ne 116-®3 «O
NPOMBIIUIEHHOW 0€30MaCHOCTH  OMNACHBIX IMPOU3BOJCTBEHHBIX OOBEKTOBY». Tak
yKasaHHbId DenepaibHbId 3aKOH 3aKpPENWJl HOBYHO KAaTErOPHUIO0 — KJIACC OIMACHOCTH
OMACHOTO MPOU3BOJACTBEHHOTO OOBEKTa, paCUIMpUSl HOPMATHBHOE IOHMMAaHUE
KJIaCCU(UKALMU ONacHbIX IPOU3BOJCTBEHHBIX 00beKTOB. He MeHee 3HauMMBbIM
acreKTOM JUIsl JAESTeNbHOCTH He(Tera3oBblX U OCOOEHHO MPOEKTHBIX KOMITaHUH
SBUJIOCH ~ BBEJIEHHWE  KaTEropuu  «O00OCHOBaHME  O€30IacCHOCTH  OMAcHOro
IPOM3BOACTBEHHOIO 00BekTa». Kpome »3Toro ObUIM NEPEeCMOTPEHBI  BOMPOCHI
OpraHM3alMyi MPOU3BOJCTBEHHOI'O KOHTPOJS M CUCTEM OOECIeueHUs] MPOMBIIIICHHON
0€30MacHOCTH Ha OMACHBIX MPOU3BOJCTBEHHBIX O0OBEKTAX, OPraHU3alMK U MIPOBEICHUS
HKCIEPTU3bl TMPOMBIILICHHOW 0€30MacHOCTH, BOMNPOCHl pa3pabOTKU JIEeKJIapaluu
MPOMBIILICHHON Oe3omacHOCTH U Ap. 3a 2013-2014 roast 6

[IpaButensctBOM Poccuiickoit ®Depepauun no 1 saaBapa 2021 roma B
COOTBETCTBUM C ONPENEIECHHBIM UM IEPEYHEM BHJIOB TOCYJAPCTBEHHOTO KOHTPOJIS
(Ham3opa) obecneynBaroTCsl MPU3HAHME YTPATUBIIMMHU CHUITy, HE ACHCTBYIOUIMMHU Ha
tepputopun Poccuiickoii ®denepauny M OTMEHAa HOPMATUBHBIX IIPABOBBIX AKTOB
[IpaButennscTBa Poccuiickoit ®eneparuu, QeaepalibHbIX OPraHOB HCIOJHUTEIBHON
BJACTH, NPABOBBIX AKTOB HCIOJHUTEIBHBIX M  PACHOPSIUTENBHBIX OpPraHOB
rocynapctBeHHoil Binactu PCOCP u Corwza CCP, coxaepxamux 00s3aTeNbHbIC
TpeOOBaHUs,  COONIOZICHHE  KOTOPBIX  OLIEHUBAETCS  MNpPH  OCYIIECTBICHHUH
roCyJapCTBEHHOI'O KOHTPOJIS (Ha130pa).



Poccuiickort ®enepaunyu WM OTMEHEHB! JM HOPMATUMBHBIE NPABOBBIE AKTHI,
yKa3aHHble B 4acTH 1 Hacrosimieil crathu, ¢ 1 sHBaps 2021 roxa npu ocymieCTBIECHUU
rOCyJIapCTBEHHOTO KOHTpOJIsl (HAA30pa) HE JOMYCKaeTCsl OLEHKa COOJIOJEHUS
00s13aTeNbHBIX TPEOOBaHUI, CO/IEPIKAIINXCS B YKA3aHHBIX aKTaX, €CJIM OHHU BCTYIUIIHU B
cuny a0 1 saBaps 2020 roaa.

HeszaBucuMo OT TOro, MpU3HaHbI JIM YTPATUBIIMMH CUILY, HE AEHCTBYIOIIMMHU Ha
tepputopun  Poccuiickoit ®denepanii WM OTMEHEHBI JM HOPMAaTUBHBIE IPAaBOBbBIC
aKThl, yKa3aHHbIE B 4acTu | HacTosei ctateu, ¢ 1 saBaps 2021 roga HecoOmoaeHNE
TpeOOBAHMM, COEPIKAIIMXCS B YKA3aHHBIX aKTaX, HE MOXKET SBJISITHCS OCHOBAaHUEM JIJIsS
MIPUBJICYEHHUS K AJIMUHUCTPATUBHON OTBETCTBEHHOCTH, €CIIM OHU BCTYIIHWJINA B CUJTY 10 1
aaBaps 2020 roma. Ilepedyenp BUAOB Haja3opa PocrexHam3opa, KOTOPBIX Kacaercs
"perynstopHas rwibotuHa" (Pacnopsikenue IlpaButensctBa PO ot 15.12.2020 Ne
3340-p):

— @eaepalibHBI  TOCYJAPCTBEHHBIM HAA30p B 00JACTH  MPOMBIILICHHON
0€30I1aCHOCTH Ha OMACHBIX MPOU3BOJACTBEHHBIX 00BEKTAX

— @enepalibHBIN TOCYIAPCTBEHHBIN CTPOUTEIBHBIN HAJA30D

— QepnepanbHbli  TOCYJApCTBEHHBI Hau30p B  obOiactu  0Oe30MacHOCTU
TUAPOTEXHUUECKUX COOPYKEHHM

— DenepanbHblii  TOCYJApCTBEHHBIM  3HEPreTHUECKUH  HAA30p B cdepe
TEIJIOCHAOKEHUS

— l'ocyapCcTBEHHBI  HAA30p 32  JEATEIBHOCTBIO  CaMOPETYIMPYEMBIX
OpraHu3zalii B 0O0JAacTH HHXEHEPHBIX W3bICKAHUN, apXUTEKTYpPHO-CTPOUTEIBHOIO
IIPOEKTUPOBAHUSI, CTPOUTENIBCTBA, PEKOHCTPYKLMH, KalIUTAIBHOIO PEMOHTA, CHOCA
O00BEKTOB KaIUTAJIbHOTO CTPOUTEILCTBA

— l'ocynapcTBeHHBI KOHTPOJIb  (HAA30p) 3a COOMIOJIeHHEeM TpeOoBaHUM
3akoHoAaTenbcTBa Poccuiickoit denepannu 06 sHEProcOEPEeKEHUU U O TOBBIIICHUH
HEpreTnyeckor 3p(HEeKTUBHOCTH

— JIMIIEH3UMOHHBIM KOHTPOJIb 3a JEATEIBHOCTBIO IO NMPOBEICHUIO JKCIEPTHU3I
MIPOMBITIUICHHON 0€30MacCHOCTH

— JIuneH3uoHHBIM KOHTPOJb 3a JCATEIBbHOCTBIO, CBS3aHHOH C oOpalieHueM
B3pPbIBYATHIX MAaTEPUAIOB MPOMBILLIJIEHHOTO HA3HAYEHUS

— JIMUEH3UOHHBI KOHTPOJb 3a OJKCIUIyaTalMEH B3PbIBONOXKAPOOMACHBIX W
XUMHUYECKU OMAacHBIX MPpon3BoAcTBeHHBIX 00BeKTOB I, IT u 11 kmaccoB onmacHocTn

— JIMLIeH3MOHHBIA KOHTPOJIb 33 MPOU3BOJACTBOM MapKIIeHaepCKuX padboT

— locymapcTBeHHbI Hag30p 3a O€30MacHBIM BeJEHUEM paboT, CBS3aHHBIX C
MOJIb30BaHUEM HEJIPAMHU

Ilepeuens HOpMamueHbIX NPABOGLIX AKMOE U HOPMAMUEHBIX OOKYMEHMOE 6
chepe kKommpona (naoszopa) 6 ooaacmu NPOMBIUICHHOU 0€30nACHOCMU 8
00WenpoMvlULIEHHOM KOMNEKce

Texunueckuii pernameHT TamoxkeHHoOro coto3a "O 0€30MACHOCTH MalllUH U
obopynoBanus" (TP TC 010/2011), yrBepxkaeHHbI pemienueM Komuccuu
Tamoskennoro coro3a ot 18.10.2011 Ne 823;

Texuuueckuil pernmameHT TamoxeHHOTo coto3a «O 6e3onacHOCTH 000pYAOBaAHUS
s paboTel BO B3pbiBoomacHbIX cpeaax» (TP TC 012/2011), yTBepxIeHHbIN
pemenueMm Komuccun Tamoxennoro Coroza ot 18.10.2011 Ne 825;



@enepanpHbiii  3akoH  or  21.07.1997 Ne 116-®3 «O mnpoMbIIUIEHHON
0€30MacHOCTH ONACHBIX TPOU3BOJACTBEHHBIX OOBEKTOBY;

OenepanbHbii  3akoH  oT  27.12.2002 Ne 184-®3 «O TeXHUYECKOM
pEryJIMpOBAHUIY;

®enepanbHbIi 3ak0H 0T 21.12.1994 Ne 69-D3 «O noskapHoil 0€3011aCHOCTHY;

®enepanbHblil 3akoH 0T 27.07.2010 Ne 225-D3 «O6 006s13aTeIbHOM CTpaxOBaHUU
IpaKJaHCKOM OTBETCTBEHHOCTH BIAJIENiblla OMACHOTO 00BhEKTa 32 MPUUYUHEHHUE Bpeja B
cllydae aBapvH Ha ONTAaCHOM OOBEKTEN;

I'pagocTpoutensubiii Kogekc Poccuiickoit @eaepannu ot 29.12.2004 Ne 190-D3;

®enepanbHbiil 3ak0H 0T 30.12.2009 Ne 384-03 «TexHuueckuil periaMeHT o
0€30MacHOCTH 31aHUI U COOPYKEHUIN»;

«Ilonoxxenne o pa3pabOTKe IUIAHOB MEPONPUATHA MO JOKaIM3aluu U
JUKBUJAIUA TIOCIECACTBUNA aBapuil Ha OMNACHBIX IPOU3BOJICTBEHHBIX OOBEKTaX,
yTBepXkIAeHHOe mnocraHoBiaeHueM [IpaBurenscTtBa Poccmiickonn @enepauum  OT
15.09.2020 Ne 1437,

«IIpaBuiia opraHu3alvd M OCYIIECTBJIECHUS MPOU3BOJCTBEHHOIO KOHTPOJS 3a
coON0IeHneM  TpeOOBaHU  MPOMBINUIEHHOW  O€30MaCHOCTH»,  YTBEPKICHHBIC
noctanoByieHueM IIpaBurenbcrBa Poccuiickoit deneparuu ot 18.12.2020 No 2168;

®denepanbHble HOPMBI U TpaBWiia B 0OJACTH MPOMBIILIIEHHON 0€30MacHOCTH
«TpeboBaHusi K MPOU3BOJICTBY CBAapPOUYHBIX PAaOOT Ha OMACHBIX MPOU3BOJICTBEHHBIX
o0BeKTax», yTBEpXKIEHHbIe Tmpukazom Pocrexnagzopa ot 11.12.2020 Ne 519
(3apeructpupoBan Munioctom Poccun 30.12.2020, per. Ne 61964);

«TpeboBanuss k (Qopme mpeACTaBICHUS CBEACHM 00  OpraHU3aIuu
MPOU3BOJCTBEHHOIO KOHTPOJIA 3a COOJIOJEHUEM TpeOOBAaHUN MPOMBIILIEHHOM
0e30macHOCTU», YTBEPXKIECHHBbIE MpukazoM Pocrexnamzopa ot 11.12.2020 No 518
(3apeructpupoBan Muntoctom Poccnn 30.12.2020, per. Ne 61959);,

@®enepanbHble HOPMBI M MpaBWiIa B OOJACTH MPOMBIILUIEHHON 0€30MacHOCTH
«IIpaBuiia MpoBeACHUS IKCIEPTU3bI MPOMBIIUIEHHON 0€30MacHOCTHY, YTBEPKICHHBIE
npuka3zoM Pocrexnamzopa ot 20.10.2020 Ne 420 (3apeructpupoBan Muntoctom Poccuu
11.12.2020, per. Ne 61391);

«lTopsimok  mpoBeneHUsT TEXHUYECKOrO0 PACCICHOBAaHUsS MPUYUH  aBapUU,
WHIMJICHTOB M CJIy4aeB yTpaThl B3pbIBYATHIX MAaTE€pUAJIOB  MPOMBILIJIEHHOTO
Ha3HAUYEHUs», YTBEPKACHHBbIN mpukazom Pocrexnagzopa ot 08.12.2020 No 503
(3apeructpupoBan Muntoctom Poccun 24.12.2020, per. Ne 61765);

«TpeboBanusi K perucTpanui 0OBEKTOB B TOCYJIapCTBEHHOM PEECTPE OMACHBIX
IPOM3BOJCTBEHHBIX OOBEKTOB M BEACHHMIO TOCYJApPCTBEHHOIO peecTpa OIMACHBIX
MPOU3BOJICTBEHHBIX OOBEKTOB», YTBEP)KIEHHbIE TMpHKa3oM PocTexHam3opa OT
30.11.2020 Ne 471 (3apeructpupoBan Muntoctom Poccun 18.12.2020, per. Ne 61590);

@denepanbHble HOPMBI W MpaBwia B OOJACTH MPOMBIIUIEHHON O€30MacHOCTH
«IIpaBuiia TMPOMBILUIEHHOW O€30MaCHOCTH CKJIAA0B HEPTH U HEPTEHPOIYyKTOBY,
yTBepkAeHHbIE ITpuka3zoM Pocrexnanszopa ot 15.12.2020 Ne 529;

@denepanbHble HOPMBI M TpaBWiIa B 00JACTH NPOMBIIUIEHHON 0€30macHOCTH
«OO0mme mpaBWwia B3PBIBOMOXKAPOOE30MACHOCTH JJII  B3PBIBOTIOKAPOOE30IMaCHBIX
XUMHUYECKHUX, HEePTEeXUMUYECKUX, U HedTenepepabaThIBAIONINX MPOU3BOJCTBY,
yTBEPKJI€HHbIE IpuKa3oM Poctexnanzopa ot 15 12 2020 Ne 533;

®enepasibHble HOPMBI W TMpaBuia B 00JacCTH MPOMBIIIICHHON O€30MacHOCTU
«[IpaBuna 0Oe30macHOrO0 BEACHUS Ta300MACHBIX, OTHEBBIX U PEMOHTHBIX paboT»,



yTBepXkAeHHble  npukazom  DenepanpHoil  caykObl MO  3KOJOTHYECKOMY,
TEXHOJIOTHYECKOMY M aTOMHOMY Haa30py oT 15.12.2020 Ne 528;

®enepasibHble HOPMBI W TpaBuia B 00JacCTH MPOMBINUICHHON 0€30MmacHOCTU
«[IpaBuna mnpOMBIIIICHHOW O€30MacHOCTH TPU HCHOJIB30BAaHUM 00OPYJOBAHMS,
paboraromiero  moja  HU30BITOYHBIM  JABJICHHEM»  YTBEPXKICHHBIE  IPHUKA30M
Poctrexnanzopa ot 15.12.2020 Ne 536;

®denepanbHble HOPMBI W TMpaBWiia B OOJACTH MPOMBIILIIEHHON 0€30MacHOCTH
«IIpaBuiia 6e30macHOCTA B HEPTSHON U ra30BOM MPOMBIIICHHOCTHY, YTBEP>KICHHBIC
npuka3zoM Pocrexnanzopa ot 15.12.2020 Ne 534;

®denepanbHble HOPMBI W TMpaBWiia B OOJACTH MPOMBIILIIEHHON 0€30MacHOCTH
«OCHOBHbIE TpeOOBaHUSI K MPOBEACHUIO HEPA3PYIIAIONIETO KOHTPOJSI TEXHUYECKUX
YCTPOMCTB, 3AaHUM MU COOPYKEHUU HA OMACHBIX MPOU3BOJCTBEHHBIX OOBEKTAX,
yTBepxkAeHHbIe ITpuka3zoM Pocrexnamszopa ot 01.12.2020 Ne 478;

@denepanbHble HOPMBI M MpaBWiIa B OOJACTU MPOMBIILIEHHON O€30MacHOCTH
«IIpaBmiia 0€30MaCHOCTH XUMHUYECKH ONACHBIX MPOU3BOJICTBEHHBIX OOBEKTOBY,
yTBepxkAeHHbIe ITpuka3zoM Pocrexnamsopa ot 07.12.2020 Ne 500;

@denepanbHble HOPMBI M MpaBWiIa B OOJACTH MPOMBIILIEHHON O€30MacHOCTH
«[IpaBuna 06e30mMacHOCTH NpPU TPOU3BOACTBE, XPAHEHHM, TPAHCHOPTUPOBAHUU U
MIPUMEHEHUH XJIOpay, YTBEpKIAEHHbIE ITpuka3zoM PoctexHamzopa ot 03.12.2020 Ne 486;

®enepalibHble HOPMbI U TpaBUja B O0JACTH IMPOMBIIIJIEHHON 0€30MmacHOCTH
«[IpaBuna 0e30macHOCTM TPOIECCOB IMOJIYUYEHUS WIM MPUMEHEHHUS METaIOBY,
yTBepxKIAeHHbIE ITpuka3zoM Pocrexnanzopa ot 09.12.2020 Ne 512;

®enepalibHble HOPMBI W TMpaBuja B 00JacTH MPOMBIIIIEHHONM 0€30macHOCTH
«O0ecrnieueHre MPOMBILUIEHHOW 0€30MacHOCTH MpPHU OpraHu3alu padOT Ha OIMACHBIX
MPOU3BOJCTBEHHBIX  OOBEKTaX  TOPHO-METALTYPrUYECKON  MPOMBIILIEHHOCTHY,
yTBepxkaeHHbIe ITpuka3zoM Pocrexnam3opa ot 13.11.2020 Ne 440;

@®enepanbHble HOPMBI M MpaBWiIa B OOJACTH MPOMBIILUIEHHON 0€30MacHOCTH
«IIpaBusia 0€30MACHOCTH B3PHIBONOKAPOOIACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB
XpaHeHUs] W T1epepabOTKH PACTUTEIBHOTO ChIPbS», YTBEPKACHHBIE MPUKA30M
Poctrexnanzopa ot 03.09.2020 Ne 331;

®enepalibHble HOPMBI W TMpaBuja B 00JacTH MPOMBIIIIEHHONM 0€30macHOCTH
«[IpaBuna 0€30MacCHOCTH OMNACHBIX MPOU3BOJICTBEHHBIX OOBEKTOB, Ha KOTOPBIX
UCITOJIB3YIOTCSl TIOJTbEMHBIE COOPYKEHHUsD», YTBEPKIAEHHBIE NMpuKa3zoM PoctexHanzopa
oT 26.11.2020 Ne 461.

Jlureparypa

1. TOCT P 22.0.05-94. Texnorennsie YC. TepMUHBI U ONIpeACICHUS.

2. Kopo6orckuit A.A., bormanoB E.A. OO6mme BOmpochl MPOMBIIIICHHON
Oe3omacHocTH: ydeOHOe mocobue,— 6-¢ u3A., ucHop. W JAON. — ApXaHTeNbCK:
N3narensckuii noM CADY, 2015. — 248 c.

3. E.B. I'me6oBa, A.B. KonoBamoB OCHOBBI NPOMBIIIJIEHHONH 0€30MaCHOCTH.
Yuebnoe nocodue. M: PI'Y "Hedtu u raza (HUY) umenn .M. I'ybkuna, 2015.-171c.

KonTpoabHbBIe BONPOCHI

1. Kakue mnpou3BoacTBa U OOBEKTHl CUMUTAIOTCA "B3PHIBOOMACHBIMH" B
cootBeTcTBUM ¢ "lIpaBunamMum 1o o00ecrneyeHHI0 MPOMBIIIEHHOW Oe30MacHOCTH
B3PBIBOOMACHBIX XUMUYECKUX MTPOU3BOJCTB U OOHEKTOB"?



2. B kakom ciydae JOIMycCKaeTcsl OKCIUTyaTamus TPyOONpPOBOAOB TOCIE
UCTEUCHUS CPOKA CITYKObI?

3. Yro nmpencraBiseT cOO0M XUMUYIECKN OTIACHBIA 0OBEKT?

4. YeM MOXET COMPOBOXKAATHCA XMMUYECKAS aBaPUA XUMUYECKH OTIACHOM OOBEKTE?

5. HazoBute npumepbl XUMUUYECKH OMACHBIX 0OBEKTOB.

6. HazoBuTte 4 cTeneHn XMMUYECKON OMACHOCTH JI1 00bEKTOB YKOHOMMUKH.

/. UTO MOXXHO OTHECTH K 4YMCIy HaubOosee 3HAYUMBIX 3arpsi3HUTENICH Cpebl
oOuTaHus yenoBeka?

8. UTo MOKHO CUMTATh OCHOBHBIM ITOKa3aTelieM CTENEHU OMACHOCTU XUMHUYECKH
OIMACHBIX OOBEKTOB?

9. Korma ObUIO TOCTPOGHO W BBEICHO B JKCIUTyaTallMIO0 MOJABIISIONIEE
OOJIBIIMHCTBO XUMUYECKUX OOBEKTOB?

10. Kakue 6p1BatoT aBapuu ¢ BeIOpocoM (yrpo3oit Beiopoca) AXOB?

3agaHus 11 CAMOCTOATEILHON padoThI
1. IlpopaboTaTh KOHCIEKT JIeKITUH Ne7.
2. CocTaBUTh KpAaTKUN KOHCHEKT JIEKLIHH.
3. PykomnucHbI BapuaHT KOHCHEKTa Jekiuu No7 OTCKaHMpOBATh U BBICTIATH Ha
npoBepky (tugs53@mail.ru).



Jekuus 8

Teppopusm.
Iliian
8.1. XpoHouorus TEppOPUCTUUECKUX aKTOB B Poccuu.
8.2. IIpaBuia noBeneHuUs IO BO BpEMs TEPPOPUCTUUECKOTO AKTA.

8.1.XpoHoJiorusi TeppopucTHYecKuX aKkTOB B Poccumn.

3 ceHTs0ps B cTpaHe oTMeUaroT J[eHb CoNMaapHOCTH B 0OpbOE C TEPPOPU3MOM.
bonpmas 4vacte TepaktoB B Poccum mpunuiace Ha 90-¢ M mepByrl0 IMOJOBUHY
2000-x. OnmHa U3 caMbIX CTpAIIHBIX CTPAaHUIl — 3aXBaT 3aJ10KHUKOB 1 ceHTsiops 2004
rojia B IkoJie Topoja becnana. B pesynbrare Teppopuctuyeckoro akra noru6nu 333
yeyoBeka, u3 Hux — 186 gereil. ITypM mikossl npousonien 3 ceHTAOpsi, UMEHHO 3Ty
naty BblOpanmu 1 st comupapHoctu B 60prOe ¢ Teppopusmom. C 2005 rona
B Poccun BCIOMUHAIOT KEPTB TEPAKTOB, KOI/Aa-IMOO COBEPIICHHBIX HE TEPPUTOPHUU
CTpaHbl. 5-tV.I'U paccka3blBAE€T O CaMbIX KECTOKHX TEpakTaX B UCTOPUM COBPEMEHHOU
Poccun.
3axBart 6o1bHMIBI B BynennoBcke B 1995-m
B 1995-m rpynma TeppopuctoB u3 195 denosek moa komangoBanueM Lllamwis
bacaesa 3axBatuna 1200 >xureneit ropona byaeHHOBCKA, KOTOPBIX COTHAIM B MECTHYIO
OonpHULly. Tex »xuTened Tropojia, KOTOPBhIE OTKA3BIBAIMCH HJITH, PACCTPEIUBAIH.
B Hauvasie y TeppopuCTOB OBLIIO MHOTO TPEOOBAHUIA, HO TJIABHOE — BBIBOJI POCCUUCKHUX
Boiick u3 Ueunu. bacaeB, ynepkuBas 3aJ0KHUKOB B OOJBHHUIIE, OXOTHO OOIIAiCs
c )KypHaiuctamu. U 3a pa3BuTHeM CcOOBITHI Yy 5KpaHOB TEJIEBU30pOB ClIEIUIAa BCA
CTpaHa.

iy

OcBoOokIeHHE 3aJI0)KHUKOB U3 OOJIBHUIBI B ByﬂeHOBCKe 19 uronst 1995-ro.
®oto: UTAP-TACC / Cepreit Bennukun / Hukomnait Masnbinies.

[Ipembep-munucTp YepHOMBIPAUH BCTYNHWJ B MEPETOBOPHI ¢ O0eBHKOM. bacaes
TpeboBasl, yTOOBI pa3roBop mpoxoauia B mnpsmMoM 3dupe. [locne 3Toro mpeneneHra,
B 2006-M B Poccuu npunsnu 3akoH «O mpoTUBOEHCTBUN Teppopu3My». B 16-i1 ctaThe
TOBOPHUTCS, YTO BEJICHHUE MEPETOBOPOB BOZMOXKHO, HO «CTEITUATBHO YITOJIHOMOYCHHBIMU
Ha TO PYKOBOJUTENEM KOHTPTEPPOPUCTUUECKON omeparum». Bo BpeMs Tepakra
B bynenHoBcke noru6au 129 yenoek.

B3pbiBbI KHIBIX 10MOB B 1999-m

B cenTsa6pe 1999-ro mnpowsommia cepusi B3PHIBOB JKHWIBIX JIOMOB B MOCKBE,
byitnakcke u Bonrogoncke. C4 1o 16 ceHTsOps TeppOpUCTHI MOJOPBAIMA YETHIPE


https://www.5-tv.ru/news/262844/krovavyj-sentabr-15-let-nazad-proizosel-terakt-vbeslane/
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MHOTOKBapTHPHBIX JIoMa. [IepBblid B3pbIB MPOrpeMen B JareCTaHCKOM ropoje byiiHakck
4 ceHTsiOps: KepTBamu cTainu 64 yenoBeka. BTopoit B3phIB mpowusomien 8§ ceHTIOps
B MockBe Ha ymuue ['ypbsHOBa, B pe3yiabTaTe 4Yero JBa MOABE3Aa J0Ma ObUIH
yHHUTOKEeHbI, morubmu 100 uenoBek. Ha mMecTe B3phiBa crenuaIvcTbl OOHAPYXKUIU
clieqipl TekcoreHa. M3roTroBuTh €ro B JOMAIIHUX YCJIOBUSIX HEBO3MOXKHO. [lo cux mop
HET OTBETa Ha BOIIPOC, IJI€ TEPPOPUCTHI MOIJIN JOCTATh BEIIECTBO.

Tpetuii TeppOpUCTUYECKHI akKT CHOBa MPOM3OIIEN B cTouie 13 ceHTaops
B JKUJIOM joMe Ha Kammpckom mocce. 31anne Obuio MOJHOCThIO pa3pylieHo, TOTuoIu
124 yenoseka. YeTBepThIii B3pBIB IIporpemMen B Boaromoncke 16 ceHTAOps, moruomm 18
yenoBek. Ha mecTtax BcexX pa3pylIEHHBIX B3pbIBAMU JOMOB OTKPBUIM MaMSTHHUKHU
KEpPTBaM U pa30oMIIA CKBEPHI.

3axBat Tearpa Ha JlyopoBke B 2002-m

3axBarT 3aJOKHHUKOB BO BpeMs Mio3ukia «Hopa-OcT» B MOCKOBCKOM TeaTpe
Ha JlyopoBke mpousomien 23 oktsaOps 2002-ro. 40 TeppopuctoB Bo riiaBe ¢ MoBcapom
bapaeBpiM B TeueHue Tpex AHen yaepxkuBain 916 uemosek. Ilpu mrTypme 3maHus
CWJIOBHKHM HCIIOJb30BaJU TIa3, OH MO3BOJWJI YHHUUYTOXHTh OOEBHKOB, OJHAKO H3-3a
ATOTrO K€ ra3a Norudia 4acThb 3aJ0KHUKOB. 110 opuIMaIbHBIM JTaHHBIM, XEpPTBAMHU
TepakTa ctanu 130 gernoBexk.

®ortorpadun nmorudMx B TepakTe B Tearpe Ha J[yOpoBKe Ha cTeHEe MeMopHalia

«B mamsTh 0 xxeptBax Teppopusma» B Mockse. @oto: TACC / Cepreit CaBOCTbSIHOB

3axBat mkoJibl B beciaane B 2004-m

YTpom 1 centsopsi 2004-ro Bo BpeMsi IMHEWKH 10 cirydaro [[Hs 3HaHU rpyrina
TEPPOPHUCTOB TOJI PyKoBoACTBOM Pycnmana XyubOapoBa 3axBatmia 1100 3am0XHHKOB.
3 ceHTAOpsT B IIKOJIE MPOTPEMEIO0 HECKOJIbKO B3PBIBOB, Hayajics moxap. Bo Bpems
mrypma moru6iu 333 uyenoBeka, OOJBIIMHCTBO W3 HUX — JIETU. TakKe BO BpeMs
cnenonepanuu moru6aun 10 corpynuukoB ®Ch. OHu mnpukpbiBaiu coOOW JeTei,
BBIBO/IS U3 3/ITaHUSI IIIKOJTBI.

[Tocne Tparenuu ObLIO 3a7I0KEHO Kiaaouile «I'opos aHTeIoB, Ie TOXOPOHEHO
OonpIIMHCTBO KepTB Tepakta. B 2005-M Ha TeppuTOopuuM Memopuaia OTKPBLIU
naMATHUK «/[peBo ckopOu» B BHJIe OPOH30BOW CTAaTyH, COCTOSIIIEH U3 PUTYp >KEHIIUH
C MOJHATBIMU K HEOY pyKaMmH, W3 KOTOPBIX pa3JIETAlOTCsl aHTeNbl — MOTUOIINE JETH
becnana. 3gaHue MIKOJIBI PELIMIIM HE PECTABPUPOBATh, a HAJl CHOPTUBHBIM 3aJI0M, TIE
JepKainu 3aJ0KHUKOB, BO3BEIM KYyMOJI, MOJ KOTOPBIM PACHOJIOKHUICS MEMOpHa.
[IIxona Ne 1 ropona becnana cyiecTByeT A0 CHX MOP, HO YK€ B HOBOM 3JaHUMU.



B3pbIBBEI B MOCKOBCKOM METPO

IlepBblii pa3 B uCTOpUM COBpeMEHHOM Poccum moesga moa3eMKu B30pBaIH
B 1996-m. CamopenbHOE B3pBIBHOE YCTPOMCTBO OBLIO CHPSATAHO B CHIACHBE MOE3/a
MOCKOBCKOTO METPOMOJUTEeHA, JBUTaBIIETOCs C «TylbCKOW» B CTOPOHY CTaHIUH
«Hararunckas». B pesynbrate Tepakta moruOiu 4etsipe yenoBeka. OTBETCTBEHHOCTh
3a TepaKT B3sJIM Ha ceOsl TeppOpUCTHI U3 YeuHu.

Crnenyromast Tpareadsi MPOW30IUIA HE B METPO, a B MOJA3EMHOM TEPEX0jie
K ctaHuusM «Ilymkunckas», «TBepckas» u «HexoBckas». 8 aBrycrta 2000-ro u3-3a
B3phIBa Morudau 13 yenoBek, paneno — 118.

6.peBpanss 2004-ro B 1Oe3/€, CIAEAOBABIIECTO OT CTAHIIUU «ABTO3aBOJCKAS)
1o «IlaBenenkoit» mpousoiien ouepeaHoW B3pbIB. TepakT yHec ku3Hu 41 yenoBeka,
a moctpagaBmmx Obuio Oomee 250. Cepus B3pHIBOB B MOCKOBCKOM METPOTIOJIUTEHE
npousonuia B 2010-m. Cpasy Ha nByx cranuusa «JIyOsHka» wu «I[lapk KymbTypsD»
MIPOM3OIILTN MOIITHBIE B3PBIBBI, KOTOpPBIE YHECHH ku3HU 41 uenoBeka. Ha Bcex cTaHmusax
METPO, TJi€ MPOU3OIUIA TEPPOPUCTHUECKUE AKThI, YCTAHOBJICHBI MAMSTHBIC TaOIUYKU
C UMEHAMH KEPTB TPATrEIAM.

B3pbiBbl B noe3ne «Hesckuii 3kenpece» B 2007-m u 2009-m

«HeBckuil skcmpecc» MOAPHIBAIM HECKOJBKO pa3. IlepBhiif TepakT Mpou3o0IIesn
B 2007-M, B pe3ynbTaTe 4ero moe3j Collesl C pelbcoB. beuto paneno 60 yenoBek.
Crnenyromumii Tepakt ¢ «HeBckuM sKkcripeccomy MpoU301IEN J1Ba rojia Cuycts 27 HOsA0ps
2009-ro. Bozne nepeBHu JlpikommHo B 21:30 1Mo MOCKOBCKOMY BpPEMEHH pazajcs
B3pbIB, N3-32 YETO YETHIPE MOCJIECIHUX BaroHa COIIIN C PEJIbCOB U MEPEBEPHYIIHUCH.

OauH U3 yeThlpex IEPEBEPHYBIIMXCS BaroHOB BO BPEMs B3pbIBA B MOE3]1€
«Hesckuii akcrpece» B 2009-m.Doto: U'TAP-TACC/ Bangum Kepron

B pesynbpraTe moapsiBa skcmpecca morubau 28 dYenoBeK, a MmocTpananu Oosee
132. 78-nernsis mencuonepka Hpuna [omyOeBa, MOM KOTOpOMl Haxomwics BOIH3U
OT JKEJIE3HOM JOpOrM U IOCTpaZan M3-3a KpPYLIEHHs II0€3[1a, OKa3blBajla IIOMOIIb
paHeHbIM U CTajla M3BEeCTHA Ha BCIO cTpaHy. JKenumny otOnaromapumu PXK]]
Y IIOCTPOWJIM €M HOBBIM IOM. Takke Ha MecTe TpareAuu YCTaHOBUJIM IIAMSATHYIO
Ta0JIHUKY.

TepakT B a3ponoprty domonenoso B 2011-m

B3pbIB B 3ai€ 0kuAaHUs CTOIMYHOTO asporniopra npousoien 24 susaps 201 1-ro.
3aJ1 MOMEHTAJIBLHO 3aTSHYJIO JABIMOM, JIIOACH 3BaKyMpOBaM, a OOJBIUIYIO YacTh PEHCOB
HarpasuiM B a3ponopt LllepemerseBo.

Ha mecte B3pbiBa nmoru0im 35 4enoBek, ABOE CKOHYAIUCH B OonbpHUILE. TpaBMbI
Pa3JINYHON CTENEeHHU TsKeCTH nosryursid 170 gesnoBek.



8.2. IIpaBuia noBegeHHs MPU TEPPOPUCTHYECKOM AKTE

K teppopuctuyeckoMy akTy HEBO3MOXKHO IOATOTOBHUTBCS 3apaHee, MO3TOMY
ClIeyeT Bcerjia ObITh HACTOPOXKE.

['maBHOe mpaBuio: usberaiite 06e3 HEOOXOJUMOCTH TOCEUICHHS] PErHOHOB,
rOpOJIOB, MECT U MEPOIIPUATUI, KOTOPBIE MOTYT IIPUBJICYb BHUMAHNE TEPPOPUCTOB.

OO011ue peKoMeHalMu:

- oOpalaiiTe BHUMaHHE Ha MOJO3PUTENbHBIX JIOAEH, IMpeIMEeThl, Ha JOObIE
nojno3purenpHele  Menoud. CooOmaiiTe 000 BCEM MOJO3PUTENBHOM COTPYIHUKAM
IIPaBOOXPAHUTEIIBHBIX OPTaHOB;

- HUKOTJia HE IPUHUMANTE OT HE3HAKOMIIEB IAKETbl U CyMKH, HE OCTaBINTE
CBOI1 Oarax 6e3 mprucMoTpa;

- Y CE€MbH JIOJDKEH IUIaH JACHCTBHI B YpE3BBIYAMHBIX OOCTOSATENBCTBAX, Y BCEX
YJIEHOB CEMbH JIOJKHBI OBITh HOMEPA TeNE(POHOB, aJIpeca JIEKTPOHHOU MOYTHI.

- HEOOXOJIMMO Ha3HAYUTh MECTO BCTPEUYU, II€ BBl CMOXXETE BCTPETUTHCS C
YJI€HAMHU Balllell CEMBU B OKCTPEHHOW CUTYallWH;

- B Cllydyae »3BaKyallud, BO3bMHUTE C €000 HaOOp NpPeIMETOB NEPBOU
HEO0OXOJIMMOCTH U JJOKYMEHTBHI;

- BCET/J1a y3HABaWTe, I'/1€ HAXOAATCs PE3EPBHBIC BBIXObI U3 IIOMELIEHUS;

— OpraHU30BaTh JE€XKYPCTBO JKUJIBIIOB BAILIETO JOMa, KOTOPBIE OYIyT PEryJsIpHO
0o0XOIOUTh 3JaHue, HaOojas, BCe JM B MOpsjake, oOpamas oco0oe BHUMaHUE Ha
NOSIBJICHHWE HE3HAKOMBIX JIULl U aBTOMOOMJIEH, pa3rpy3Ky MEIIKOB U SLIUKOB;

- €CJIM MPOM30ULIEN B3pBIB, MOXAp, 3€MIIETPSCEHHUE, HUKOTJA HE IOJIb3YHUTECh
T ToMm;

- cTapalTech HE MOaBaThCA MAHKUKE, YTO Obl HU MPOU30LLIO.

IToBenenue B TOMIIIE:

TeppopucTbl YacTo BBIOMPAIOT JJIsl aTaK MECTa MAacCOBOTO CKOILJIEHUS HAPOJA.
[ToMuMO COOCTBEHHO MOpaXaroUIero pakropa TEPPOPUCTUUECKOTO aKTa, JIFOIU THOHYT
Y TOJYy4YaroT TPaBMbI €II€ M B PE3ylbTaTe JAaBKH, BO3HUKILIEH BCJEICTBUE ITAHHKHU.
[ToaTomMy HEOOXOIUMO MOMHUTH CIAEAYIOLIUE MpaBuia MOBEACHUS B TOJIIE:

- N30eratite OOJBIINX CKOIUIEHUH JIFOIEH.

- He npucoegunsiitech kK TONMNE, Kak OBl HU XOTEJIOCh IOCMOTPETh Ha
MIPOUCXOISIIINE COOBITHS.

- Ecam okazanuce B TOJIE, IMO3BOJLTE €l HecTM Bac, HO mnomnbITalTech
BBIOpATHCS U3 HEE.

- I'my00OKO BIOXHUTE U Pa3BEIUTE COTHYTHIE B JIOKTSAX PYKH YyTh B CTOPOHBI,
4yTOOBI IpyJIHAs KJIETKA HE ObliIa CaBJcHa.

- CtpeMuTech OKa3aTbCi MOJAANBIIE OT BBICOKMX M KPYIHBIX JIIOACH, JIOAeH ¢
IPOMO3JKUMH MPEAMETAMU U OOJIBIIMMHU CyMKaMHu.

- JIroObIMH ciOCOOaMU CTapalTeCh yIep>KaThCs HA HOTaXx.

- He nepxure pyku B KapMaHax.

- JIBUraschp, NOJHUMAKWTE HOI'M KaK MOXXHO BBIILIE, CTAaBHTE HOI'Y HA IOJHYIO
CTOITLY, HE CEMEHUTE, HE MOJHUMANTECH HA LBIIIOYKH.

- Ecnin naBKa npHHsUIa yrpoKarolui XapakTep, HEMEIJIEHHO, HE pa3lyMbIBasi,
0CBOOOIUTECH OT JIF0OOOM HOIIN, IPEXkKAE BCET0 OT CYMKH Ha JJIMHHOM peMHe U mapda.

- Ecniu 9T0-TO ypOoHMIN, HU B KOEM ClIy4ae He HAKJIOHAUTECh, YTOObI MOAHSTD.

- Ecnu Bol ynanu, nmocrapaiiTech kKak MOKHO ObICTpee MOAHATHCS Ha Horu. [Ipu
TOM HE ONMpalTech Ha pPyKu (MX OTHaBAT JuO0 ciomaror). Crapaiitech XOTh Ha



MTHOBEHHE BCTaTh Ha MOJOIMIBHI WM HAa HOCKH. OOpeTs omopy, "BeIHBIpUBANTE", pe3KO
OTTOJIKHYBIIIMCH OT 3€MJIA HOI'aMHU.

- Ecnm BcraTth HE ynmaercs, CBEPHHUTECHh KIYOKOM, 3allUTUTE TOJIOBY
IIPEAIUIEYbSIMH, a JaJOHIMU IPUKPOUTE 3aTHUIOK.

[lToraB B MEpENOTHEHHOE JIOJbMH TOMEIIEHUE, 3apaHEE OMPEACIINTE, KaKHe
MecTa NpH BO3HUKHOBEHHMM SKCTPEMAJIbHOM CHUTyallud HamOoJiee omacHbl (TPOXOIbI
MEXKJy CEKTOpAMHU HA CTaJUOHE, CTEKJSHHBIC IBEPU U MEPETOPOJKH B KOHIEPTHBIX
3ajax W T.N.), 0OpaTUTe BHUMAHUE HA 3allaCHbIE U aBAPUNHBIC BBIXOJbI, MBICICHHO
MPOJICNIANTE MYTh K HUM.

Jlerue Bcero yKpbIThCS OT TOJIIBI B yriax 3aja WM BOJM3M CTEH, HO CIIOXKHEE
OTTy/Aa TOOMPATHCS IO BHIXOA.

IIpy BO3HMKHOBEHMHM TIaHUKM CTapauTeCh COXPaHUTb CIIOKOMCTBHE W
CIIOCOOHOCTH TPE3BO OLIEHUBATH CUTYAILHIO.

He npucoenunsiitech kK MUTHHIYIOIIMM 'paau uHTepeca'. CHadana y3HaWTE,
CAaHKI[MOHUPOBAH JIM MUTHUHT, 32 YTO aTUTUPYIOT BBICTYNAIOLINE JIFOIH.

He BcTymailte B HE3aperMCTpUpPOBAHHBIE OpPraHHU3alMHd. Y4YacThe B
MEpPONPUATHAX TAKUX OpraHU3alUi MOXKET NOBJIEYDb YTOJIOBHOE HAKA3aHHUE.

Bo Bpemst mMaccoBbIX OecropsIKOB IOcTapaiiTech HE IONAacTh B TOJITY, KAk
YYaCTHHKOB, TakK H 3puTeneil. Bbl Mokere mnomactb mojJ JeHCTBUS OOMIIOB
CIICIIIOIPA3ICIICHUM.

IIpu 3axBaTe B 3a7105KHUKHU:

JIro060# uenoBEeK MO CTEYEHHIO OOCTOSITENIbCTB MOYKET OKa3aTbCsl B KayeCTBE
3aJI0)KHUKAa y TpecTynHUKoB. Ilpu 3ToM OHHM MOTyT AOOMBATHCS AOCTUKEHHUS
MOJIMTUYECKUX 1IEJEN, IMOIMy4YeHHs BbIKyna M T.I. Bo Bcex ciywasx, Bama xu3Hb
CTAHOBHUTBCS MPEIMETOM TOpPra sl TEPPOPUCTOB. 3axXBaT MOJKET IIPOU3ZOMTH B
TPAHCIIOPTE, B YUPEKICHNUH, HA YJIUIIE, B KBapTUpe. Ecin Brl oOkazanmce B 3aJ105)KHUAKAX,
PEKOMEHAYEM NPUIEPKUBATHCA CIECAYIOIINX MMPABUII IOBENCHUS:

- OCHOBHO€ TIPaBWJIO — HE JONyCKauTe JACUCTBHUS, KOTOpPBIE MOTYT
CIIPOBOIIMPOBATh HANAJAIOMIMX K MPUMEHEHUIO OPYXKUSI U IIPUBECTH K UYEIIOBEUYECKUM
XKEpPTBaM;

- MEpPEeHOCUTE JUIICHUs, OCKOpOJieHns U yHuxkeHus. He cmorpure B riasa
NPECTYIMHUKAM, HE BeUTE ce0sl BbI3bIBAIOLIIE;

- 1pu HEOOXOJUMOCTH BBINOJHSNTE TpeOOBaHUS MPECTYNHUKOB, HE
OPOTUBOPEUYbTE UM, HE PHUCKYHTE >XM3HBIO OKPYKAIOIIUX U CBOEH COOCTBEHHOI.
CrapaiiTech He IOIYCKAaTh UCTEPUK U MTAHUKHU;

- Ha COBEpILEHUE JIIOOBIX JIEHCTBUM (CECTh, BCTATh, IOMUTh, CXOAUTh B TyajeT)
CIIPAIIMBANTE Pa3pEIICHUE;

- ecau Bbl paHeHbl, nmocTapaTech HE IBUTaThCsl, 3TUM Bbl cokpaTuTe HOTEPIO
KpPOBH.

[TomauTe — Bama nenp ocCTarbCsi B JKUBBIX. byapTe BHHUMATEIBHBI,
MIOCTapanuTeCh 3allOMHUTH MPUMETHI MPECTYNMHUKOB, OTIWYUTEIBHBIE YEPTHl UX JIUIL,
OJIeXAY, UMEHA, KJIMYKH, BO3MOXKHbBIE IIpaMbl U TaTyUPOBKH, OCOOEHHOCTH pEYd U
MaHEpbI IOBEJICHUS, TEMATUKY Pa3roBOPOB U T.1. [lOMHUTE, YTO MOITY4YHB COOOIIEHUE O
Bamem 3axBate, choencimyxObl YK€ Hayaad JAEWCTBOBAaTh M MPEANPUMYT BCe
HeoOXoauMble aelicTBusg 1o Bamemy ocBoOoxaenuto. Bo Bpemsi mnpoBeneHus
crenciayx6amu onepanuu no BameMy ocBOOOXKIEHHIO HEYKOCHUTENIBLHO COOIOAaiTe
ciemyrone TpeOOBaHUS



- JISKUTE TIO TIOJTy JTUIIOM BHM3, TOJIOBY 3aKpONTE pyKamMH U HE ABUTAUTECH;

- HU B KOEM ClIy4ae He OeruTe HaBCTpeuy COTPYAHUKAM CIIELCIYX 0 WU OT HUX,
TaK KaKk OHM MOTYT MPHUHATH Bac 3a npecTtynHuka,

- €CJIM €CTh BO3MOKHOCTb, JIEPKUTECH MOAAIIBIIE OT MPOEMOB JIBEPEH U OKOH.

[Ipu yrpo3se Tepakra:

- Becerna koHTpoupyiTe cuTyaruio BOKpyr ce0s, 0COOEHHO KOria HaXOJIUTeCh
Ha OOBEKTaX TPAHCIOPTa, KYJbTYPHO - Pa3BIEKATENIbHBIX, CIIOPTUBHBIX M TOPTOBBIX
HEHTpax.

- IIpu oOHapykeHHHM 3a0BITBIX BEIllEH, HE Tporas HX, COOOHIUTEe 00 ATOM
BOJUTENIO, COTPYAHUKaM OOBEKTa, CIY>KObl 0O€30MacHOCTH, OpraHoB Muivnuu. He
NBITAUTECH 3aTIIHYTh BHYTPb MOI03PUTENLHOTO MaKeTa, KOPOOKH, HHOTO IIpeaMeTa.

- He mnonbupaiite Oecxo3HBIX Beliel, Kak Obl MPUBICKATEIHHO OHH HE
BBITJISCIIH.

- B HUX MOryT OBITH 3aKaMy(IMpPOBaHbI B3PbIBHBIE YCTPOMCTBA (B OaHKaX M3-
I0JT MBA, COTOBBIX TeleoHax u T.1.). He muHaliTe HA ynuile MpeaMEThl, JeKalue Ha
3eMIIE.

- Ecoim  Bapyr Hauwamach — akTHBH3anus ~ CMI O€30MACHOCTH U
IIPABOOXPAHUTENBHBIX OPraHOB, HE MPOSIBISINTE JHOOOMBITCTBA, UAUTE B JPYIYIO
CTOPOHY, HO HE 6erom, uToObl Bac He MpUHSIIN 32 TPOTUBHUKA.

- Ilpu B3pbIBE WM Hayalle CTPesIbObl HEMEIJICHHO MajaiiTe Ha 3eMJIIO, Jy4lle
1oJl TPUKpbITHE (OOpAIOp, TOPrOBYK Nanatky, MamuHy # T.a1.). s Oombiien
0€3011aCHOCTH HAaKPOWTE TOJIOBY pyKaMH.

- Ciiy4aifHO y3HaB O TOTOBSIIEMCS TE€paKTe, HEMEJICHHO COOOIIUTE 00 3TOM B
IPaBOOXPaHUTEIbHBIC OPTaHbl.

Ecnu Bam cTano M3BECTHO O TOTOBSIIIEMCS WJIM COBEPIICHHOM MPECTYIUICHUH,
HEMEJICHHO coobimuTe 00 3Tom B opransl OCh unu MB/I.
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