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acnpocTpaHeHne BbIBPOCOB ONACHbLIX BELLECTB B

aTmocdepe 1 nx BO3LENCTBME HA NI0AEN 1 OKPYXa-

IOLLLYIO Cpeay — BaxHble GakTopbl, onpeaensioLuime
TSXECTb MOCNEACTBMIA aBapuii Ha OnacHbIX MPON3BOAC-
TBEHHbIX 00beKkTax. B HacTosWeh cTaTbe paccmaTpuBa-
I0TCS OCHOBHbIE BOMPOCHI MOAENMPOBAHMSA U pa3paboT-
KW METOOMKM pacyeTa pPacCesHWs U OLEHKM nocnenc-
TBUIA XMMUYECKM- N NOXAPOB3PbIBOONACHbLIX BbIOPOCOB,
KoTopas nonyyumna ycnoBHOE Ha3BaHue «Tokcu-3». Me-
Toamka «TokCcu-3» — OanbHenllee pa3sutne Metoankm
OLLEHKM NOCNIEACTBUIN XMMUYECKMX aBapuil («Tokcu-1» n
«Tokcmn-2» [1]). Mo cpaBHEHWIO C METOAMNKON «TOKCU-2»
B METOAMKY «TOKCM-3» BHECEHbI CYLLECTBEHHbLIE M3MeE-
HEHMS 1 OONONHEHUS, KOTOPbIE KacalTCa NPex/ae BCero
0C0DOEHHOCTEN paccessHMs TAXeNbiX ra3oB.

OCHOBHbIe noaxoabl K MogesimupoBaHuIo paccesHUs
ra3oo0pasHbIX BELEeCTB

B HacTosiLLee BpeMS CIOXUANCH TPWU OCHOBHbIX MOAX0-
[a Ons KONMYeCTBEHHOr0 OMMCaHUS MPOoLLecca paccesaHns
BbIOpOCA ra30006pa3HbIX BELLECTB B aTMOChEpE:

rayCCOBCKME MOZENN PACCESAHNS, MHOrAA HAa3bIBAEMbIE
OVCNEPCUOHHBIMU;

MOJENN paccesHusl, 0asvpyloLWMECS Ha MHTerpasb-
HbIX 3aKOHax CoOXpaHeHus nnbo B obnake B LENOM (3ano-
BbIi BbIGPOC), IMBO B NonepeyHoM ceveHun obnaka (npo-
JOJIXWUTENbHBIN BbIOpOC). MiHoraa nx Ha3biBalOT MOAENSMM
C COCPea0TOYEHHBIMM NapameTpamu (04Ha U3 pa3HOBUA-
HOCTEN — MOZENb PACCESHNS TIXENIOro rasa);

MOZENN, MOCTPOEHHBIE HA YNCTIEHHOM PELLEHNM CUCTE-
Mbl YPDa@BHEHWIA COXPAHEHNS B UX OPUTUHANBHOM BUAE, UME-
HyeMble YaCcTO MOAENIMU UM METOAAMM MPSMOO YNCTIEH-
HOr0 MOZENIMPOBAHUS.

[ayccoBckue Moaenv CBOE Ha3BaHWE NOAyYUIx OT U3-
BECTHOro pacnpegenexus faycca, KOTopoe NeXUT B OCHO-
BE MaTeMaTMYecKoro OnuMcaHusl MPOCTPAHCTBEHHO-BPE-
MEHHOI0 M3MEHEHUS KOHLeHTpaumu ragda [1-3]. Ons pe-
LUEHNS YPaBHEHWNIA rayCCOBCKMX MOAESieil UCNOb3YIOTCS
aMnupuyeckme Ko3GOULUMEHTLI, OMUCbIBAOLLME aTMOC-
depHyto TYypOYyNeHTHOCTb. [aycCcoBCKME MOAENWN Y4NTbIBA-
IOT TONBKO [ABa MpoLEecca, MPoONCXoasaiune ¢ BeiIopocoM B
atmocdepe: nepemeLLeHre B NoJe BETPA U paccesHre 3a
cyeT atMochepHoin TypOyneHTHOCTU. ECTeCTBEHHO, YTO U

NPUEMAEMYIO TOYHOCTb OHW [AI0T B TEX 30HAX, rOe AOMU-
HVPYIOT yKa3aHHble NPOLECCHI: MO0 Ha GoNbLIOM yaane-
HWK OT MecTa BbIOPOCa, MO0 BO BCEM AMana3oHe paccTo-
SHWIA, HO NpY cnaboMm BbIGPOCE.

OpnHako noBefeHVE peabHOro BbIBPOCAa HAMHOIO CNOX-
Hee, YeM 3TO NpeanonaraeTcs B rayCCoBCKMX Moaensx. Ha
HAYanbHOW CTaaMn CYLLECTBEHHYIO POJib MIFPAOT HABEOEH-
Hble TeYeHUs (CTPyM Pa3HON KOHOUrypauum, pacLumpsio-
Lmecs obnaka) 1 BbiCokast NI0THOCTb BbIOPACHIBAEMOrO Be-
wectea. MNocneaHss 0CO6EHHO BaxHa, B CBA3W C YeM Obls
[axe BBEJEH CMeLMabHbIA TEPMUH — «TSXKENbINA ras», ois
OMM1CaHsi NOBEAEHMS KOTOPOro pa3paboTaHbl Moaenu pac-
cesHusl Tskenoro rada. Havbonee M3BeCTHblE WX peanu-
3aumnn: metoamka BcemupHoro 6aHka [4]; cBOA MeToavk
HGSYSTEM [5]; meToamkun, CO30aHHbIE MPU MOAAEPXKKE UC-
cnepoBatensckux opraHudaumii TNO — The Netherlands
Organization of Applied Scientific Research, Hugepnan-
nbl [6], Det Norske Veritas (DNV Technica), Hopserus [7].

B FOCT P 12.3.047—98 copepxuTcs MeToauka pac-
yeTa 3a/MoOBbIX BbIDPOCOB HA OCHOBE MOAENW PACCESHUS
TSKENOro rasa, HO KOHCMEKTUBHOCTb W3NIOXEHUS U pag,
rpyObix OMeyaTok AenatoT MoYTM HEBO3MOXHLIM €€ UC-
nosb3oBaHne Ha npaktuke. OTaenbHo ctout Metoamka
MPOrHO3MpoBaHNsl MacluTaboB 3apaXeHusi CUNLHOAENC-
TBYIOLLMMU SA0BUTEIMU BELLECTBAMM NPU aBapusx (paspy-
LLUEHNAX) HA XMMUYECKM OMACHbIX 0ObekTax 1 TpaHCMopTe
(PO, 52.04.253—90), 0OCHOBaHHas Ha SMMUPUYECKMX U Ma-
N006OCHOBAHHbLIX COOTHOLLEHUSIX, CYLLLECTBEHHO 3aBbILLa-
IOLLMX peanbHble NOCeaCTBUS aBapuii.

HeobxoaoMMocTb pacyeTa NpOLECCOB paccesHus TS-
XeNioro rasa ¢ MOMOLLBIO CneuyanbHbiX MOAENEN BbI3Ba-
Ha cnegylowmm. MHorve BoIGPOCHI MPY MPOMbILLAEHHBIX
aBapyiax B Ha4aslbHbIA MOMEHT BPEMEHW UMEIOT MAOTHOCTb
B0bLLYI0, YHEM BO31yX. ITO MOXET ObITb 00YC/IOBNEHO Pa3-
NNYHBIMW MPUYMHAMU (MM X COYETAHMEM):

BLICOKOW MOJIEKYNIAPHOA Maccomn Bewectsa. Hanpu-
Mep, BEeLLecTBa C MOJIAPHON Maccoi 6osblle MOMSAPHON
macchl Bo3ayxa (29,5 r/Monb) npyu HOpManbHbIX YCIOBU-
X — TSHKesble radbl, K HAM OTHOCSATCS NponaH, 6yTaH, napsbl
HedTn, 6EH3MHA, XJI0P, CEPOBOAOPOL U AP.;

HW3KOM TemnepaTypour, Hampumep MeTaH npu Hop-
MaJlbHbIX YCNOBUSIX UMEET MNOTHOCTb HWXE MAOTHOCTU
BO3JyXxa, OOHAKO MpU TEMMEepaType, paBHOW TemnepaTy-
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pe KMNEHNS, ero MAOTHOCTb CTAHOBMTCS BbILLE MIOTHOCTU
BO3A4yXa 1 TOr4a METaH YXXe OTHOCUTCS K TSXESbIM rasam.
PaccesiHne ncnapeHuns ot NponvMBa MeTaHa CnepyeT pac-
CYMTbIBATb MO MOAENN TSXKEOro rasa;

HaM4YMemM aspo30Nen, Hampumep amMmMuak npu Hop-
MaJibHbIX YCIOBUSIX U NPY TEMNEPATYPE KUMEHNS — NErkuni
ras, CoOTBETCTBEHHO U NMPW CMELLEHNM C BO3AYXOM 06pa-
3yloLMecs CMECU UMEIOT MIOTHOCTb MEHbLUE, YEM BO3-
ayx. OoHaKo Hann4ymMe B CMeCcu KanenbHbIX BKITIOYEHWI MO-
XET MPVUBECTMN K TOMY, YTO HE TOJIbKO 6€3 BO34yXa, HO M NMpu
NogMeLIMBAHUM BO34yxa B NPOLECCE pacnpoCTpaHeHus
nosiyyatoLmecs cMecy ByayT TSHXENbIMU Fra3amu;

NPOTEKAHNMEM XMMUYECKUX PEakLuii, KOTOpPbIE NPUBO-
[OAT K 00pa30BaHMIO TSXENOro rasa.

BbIGpocChI TAXENoro rasa nog AenNCTBUEM CUbl TAXEC-
Tn OLICTPO OCedaloT Ha 3eMJllo, B pe3ynbrate 4ero obpa-
3YIOTCS HEBBICOKME, HO NPOTSXXEHHbIE 0bnaka (BbicoTa Ta-
krx 061akoB COCTaBASET 4O HECKOIbKUX METPOB, @ none-
PEYHBIN pasMep — A0 HECKOJIbKMX AECATKOB M JaXe COTEH
MeTPOB). B pesynbrate nnolianb nokpbiBaeMon 061akom
MOBEPXHOCTY 3EMJIM OKa3bIBAETCS Ha NMOPALOK GOoNbLLE TON
nnowaan, kotopas Gbiia 6bl NoKpeITa, 6yab NNOTHOCTL 06-
naka paBHa MJ0THOCTW Bo3ayxa. bonee Toro, npwm BeIGPO-
cax TAXenoro rasa HaboaaeTcs Takoe SIBNEHWE, Kak pac-
npocTpaHeHne obnaka NpoTUB BETPA, KOTOPOE OTCYTCTBO-
BaJio Obl, OyAb ra3 HeMTPabHbIM.

O6pasyoLLmecs nog AenCTBUEM CUITbI TAXECTN obnaka
TSHKENOro rasa MMetoT O0JIbLLIYIO MOBEPXHOCTb 0OMeHa (4Ye-
pes3 KOTOPYIO MPOMCXOAMT NOAMELLMBAHNE BO3AyXa B JpPEi-
dyowmii BeIGpOC) ¢ atMocdepoir. B pesynbraTe, HECMOTPS
Ha TO, YTO yesibHas CKOPOCTb MOACOCA YMEHBLLLIAETCS C yBE-
NMYeHneM NNOTHOCTY o6naka, obLyas Macca Bo3gyxa, BOB-
nekaemas B 0651ak0, CyLLLECTBEHHO BO3PACTaET No CPaBHe-
HUIO C Maccol BO3ayxa, BOB/IEKaeMOM B 06n1aka HeTpasib-
HOW NNaBy4yeCcTw, T.e. AENCTBME CUITbl TIXKECTU B KOHEYHOM
uTore NpMBOAUT K 6onee BbICTPOMY PaCCESHUIO TSXKENIOro
rasa rno CpaBHEHMIO C HEMTPanbHbIMY BbIOpOCaMK.

HeobxoaMMocTb y4ecTb 3T 3P dEeKThI, B LIENAX CYLLEC-
TBEHHOTO YNYYLIEHUS MPOrHOCTUYECKMX BO3MOXHOCTEN
(Ha COTHM 1 Jaxe TbICAYM MPOLLEHTOB), CTana rMaBHOM Npu-
YMHOI MacCOBOro nepexoda 3a pybexom oT mogenen ra-
YCCOBCKOrO TMMNa K MOAENM PACCESHNS TIXENoro rasa.

Kak n Bce mogenn, Mogesb paccesHus TSXENoro rasa
obnagaet psaaom orpaHuyeHuin. Mpexae BCero ato kaca-
eTcs penbeda MECTHOCTU U Hannyusa 3aCTPOMKK. Y4ecTb
3TN HakTopbl MO3BONSIOT MOAENN, OCHOBAHHBLIE HA YMUC-
NEHHOM PELUEHUN MOSHON CUCTEMBI YPaBHEHWI ra3oau-
HaMWKK. 3TO Hambonee CROXHbIA, HO U NEPCMEKTUBHBIN
nogaxon. Ha cerogHs oH peann3oBaH B HECKOMbKWMX MpPO-
rPaMMHbIX MPOAYKTax, HANPUMEP B BbIYUCANTESILHOM KOM-
nnekce PHOENICS [8] n koMnbloTEPHOW Nporpamme, pas-
pabotaHHow Bo BHNNTTASe [9].

MopenupoBaHue paccesHus B atmocdepe (0CHOB-
Hbl€ NOJIOXEeHUs MeToauNKN «ToKcu-3»)

Mopenb paccesiHusl TSHKeNoro rada 6asupyeTcst Ha UH-
TerpasbHbIX 3akoHax coxpaHeHus. CyTb 3TOro noaxona co-
CTOWT B cneayowem. BeibrpaeTcs HEKOTOPLIN NPOCTPaHC-
TBEHHbIN 00bEM, MAapaMeTpbl KOTOPOro MPeacTaBAsoT
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nHTepec. MNpun 3TOM NPOUCXOAMT 0TKa3 OT AETASIbHOMO ONK-
CaHWS KaPTMHbI TEYEHWSI BHYTPM 3TOr0 06beMa 1, COOTBETC-
TBEHHO, OT BO3MOXHOCTM NOSY4nTb AETANbHOE pacnpene-
NeHne napamMeTpoB TeveHns. BMecTo aToro oTcnexmnsaeT-
CS U3MEHEHWE VHTErPanbHbIX XapakTEPUCTUK 3TOro 06bema
(macca, umnynbc, SHeprus U T.4..), T.€. He N3BECTHO, KaK 13-
MEHWNACh, K MPYMEPY, MIOTHOCTb B TOW U UHOW TOYKE, HO
M3BECTHO, KaK M3MeHWNacb Macca BCero paccmarpusae-
MOro 06bema; He M3BECTHO Kak M3MEHMIACb SHEPT S B TON
WA MHOM TOYKE, HO M3BECTHO Kak USMEHWNNACH BCS SHEPT NS
paccmatprBaemMoro o6bema 1 T.4. MOHATHO, YTO OTCNEXM-
BaTb M3MEHEHWE MHTErpasbHbIX BENIMYNH ropasao NnpoLue:
[0J19 9TOr0 He HaO0 PeLaTb COXHbLIE CUCTEMbI YPABHEHWIA
B YaCTHbIX MPOU3BOAHbIX, a CeayeT 3anucaTb ULLb MOTOKK
NS COOTBETCTBYIOLLMX BENMYMH YEPE3 FPaAHULIbI paccmar-
pvBaeMoro oobema. 3Has MHTEerpasbHble XapakTepucTu-
kv o6bemMa (Macca, UMMyNbC, 3HEPrus), MOXHO MOMYyYMTb
N HEKOTOPYIO MHGOPMALMIO O TOM, Kak COOTBETCTBYIOLLME
napameTpbl pacnpeaeneHsl BHyTpW HEro. [1ns aToro anpu-
Opwv 3a4aeTCH 3aKOH pacnpeaesieHns Toro Ui MHOro napa-
MeTpa BHyTpU o6bema. Hanprmep, MOXHO NpeanonoxuTb,
YTO BCE MapaMeTPbl pacnpeneneHsl paBHOMEPHO. B 6onee
CNIOXHOM BapuaHTe MOXHO 3a4aTb HEOAHOPOAHOE pacnpe-
[eneHve napameTpoB BHyTpu o6bema. OObIYHO B KA4eCT-
BE TakMx pacnpeaeneHuii BbIGMpPatoT rayccoBckue npodu-
NN, CTENEHHbIE 3aBNUCUMOCTU 1 T.4.

B meToamke «Tokcu-3» 0N pacnpeneneHns KOHLEHT-
pauuu ¢ BHYTpW 0b1aka B TOUKE C KOOPAMHATaMM X, Y, Z UC-
MoNb3YIOTCS CreayloLme ypaBHEHUS (O MPOCTOThl Npu-
BOJATCS YPABHEHUS TONLKO AJ1s1 BeiGpoca ra3oBor ¢asbl):

2 2 2
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roe x, — nosioxeHue LeHTpa obnaka (uv nepeaHero kpas
obnaka — Ons AIMTEeNbHOro Buidpoca), M; r, b — COOTBETC-
TBEHHO pagmyc (45 3a1N0BOro UCTOYHMKA) U NOAYLLMPUHA
(8N NOCTOSAHHO AEMCTBYIOLLEro NCTOYHNKA) LLeHTPanbHOM
YacTu (agpa) 061aka, M; ¢, — KOHLEHTPALWA OMacHoro Be-
LLLecTBa B LieHTpe obnaka, kr/m3; f— Bpems, C; SZ, Sy — auc-
nepcus COOTBETCTBEHHO BePTUKAIbHAs U rOPU3OHTasIbHas
(BOoonb BETPa M B MONEPEYHOM HanpasneHum), m; p=1+a
(0. — nokasaTenb CTENEHHOW 3aBUCUMOCTN CKOPOCTU BET-
pa OT BbICOTHI).

KapTuHa paccesiHusg npy MrHOBEHHOM BbIOPOCE TsXe-
NOro rada npusefeHa Ha puc. 1, pacnpegeneHne KOHLEH-
TpaLun MOSIHOCTbIO COBMaAaeT C pacrnpeneneHnsiMum, uc-
Nonb3yeMbIMU B MOAENSIX [, 7].

XapakTepHas 0cOBGEHHOCTL pacnpeaesieHuns, OnMcaHHoro
ypaBHeHuamu (1), 1 NpUHLMNaNsHOE OTANYUE OT pacrpene-
NEeHWs, UCMNOML3YEMOro B rayCCOBCKON MOAENW, — Hannyne
TaK Ha3blBaemoro sigpa obnaka. BHyTpu sapa npy 3annoBom
BbIOpOCE B /11000 rOPU30HTANBHON MAOCKOCTW KOHLEHTPA-
LS MOCTOsIHHA, NPU BbIOPOCE OT MOCTOSIHHO AENCTBYIOLLE-
rO UCTOYHMKA OHA NOCTOSIHHA BAOAb JIIOOOI rOPU30HTANIbHOM
NVHWUKW, NEPNEHOMKYNSPHON HampasieHuto BeTpa. Hannune
f4pa C NOCTOSIHHOM KOHLEHTPALMEN OTPaxXaeT TOT GakT, YTo
pasMbiTe 06aka Mo KpasM MAET NOCTENEHHO U TpebyeTtcs
HeKoTopoe BpeMs, 4Tobbl anddy3ns oT GOKOBOI NOBEPXHOC-
TV [oCTUIa LieHTpa obnaka. Paguyc (nonywmnpuHa) sgpa Mo-
XET YBENNYMBATLCSA NOL AENCTBUEM CUJbl TAXXECTU, Bbi3bIBA-
foLLeli rpaBMTaLLMOHHOE pacTekaHne obnaka, NAoTHOCTL KO-
TOPOro BhILLE MIOTHOCTM BO34yxa. B ocTansHOM Xe JaHHOe
pacrnpeneneHme oTpaxaeT Te Xe NPOLECChI, YTO M rayccoB-
CKOE: paccesiH/e B FOPU30HTaNbHOM (3KCMOHEHLMANbHbIE
COMHOXMWTENW C NPOCTPAHCTBEHHLIMU NEPEMEHHLIMU X U )
N BEPTUKANBHOM (SKCMOHEHUManbHble COMHOXMTENN C NPO-
CTPAHCTBEHHOM NEPEMEHHOI 7) HAaNPaBEHNSIX.

O6naka, onnckiBaemble pacnpeaeneHnem (1), xapakre-
pU3YIOTCS CNeAyIoLWIMI OCHOBHbBIMU MapameTpamu: ¢,; S;
Sy; nb); x,, a Takxe Qeﬁ— aHeprus B obnake, . 3Hasa nx
1 npepnonaras, YTo AaBfieHve B o6siake paBHO M3BECTHO-
My [iaB/IEHMIO OKpYXatoLLen cpeapl Py, MOXHO, pelas Tep-
MOZMHAMUYECKYIO 33434y C COOTBETCTBYIOLLMM YPABHEHN-
€M COCTOSHMS!, ONPEAenTb MI0THOCTL CPeabl B 06nake p,
(Kr/m3) unu, 4To TO e camoe, yaenbHbI 06bem cpeasl B 06-
nake V. (M3/kr) v TeMnepaTtypy cpembl B Hem T, (K).

Yyutbigasi, 4To GopmasibHO 06/1aK0 He MMEET rpaHuL, (K-
CMOHeHLManLHoe pacnpeaenieHne niaBHo cnagaet Ao 6ecko-
HEYHOCTW), NPeaCTaBNseTCs YA0OHLIM BBECTU HEKOTOPLIE €r0
3hdEKTMBHbIE XapaKTEPUCTUKK, KOTOpble Obl OTpaxanu ero
pasmepsbl: R i 3 dexTMBHBIN paanyc obnaka, M, in B, -
addekTMBHaa nonywmpmHa obnaka Npu ganTeNbHOM BbIOPO-
ce, M; H, . apdekTrBHas BbICOTa obnaka, M; M, . apdek-
TVBHasi Macca BO3/1yXa 1 OnacHOro BeLLecTsa B 06/ake, Kr (a1
3a5noBoro Bbibpoca); M, imol 9 dEKTVBHLIN pacxog,Bo3ayxa
1 ONacHOro BELLECTBA, Kr/C (4715 NOCTOSIHHOrO BbiOpoca). 3Tu
BEJIMYMHbI BbIMMCASIOTCS NO CreaytowyM GopmMynam:

Re/f=r+0,5\/ESy Y Beﬁf=b+0,5\/ESy; (2)
(o)
H, =-T|=|S,; (3)
7B\l

2
M, =R H [V, vt My, =2B, H [V, (4)

roe I' — ramma-odyHKums; Uy — addekTMBHas CKOPOCTb
OBUXeHNs obnaka.

Ob6naka, onucbiBaeMble pacnpegeneHvem (1), paccmar-
pVBAIOTCA KaK eMHOe Lesioe, NepemMeLLiaioLLLeecs B Nose BeT-
pa, T.e. BCe YacTu obnaka npuw 3anoBoM BbIGpOCce B KOHKPET-
HbI1 MOMEHT OBUraloTCsa C NOCTOSHHOW CKOPOCTbLIO M BCE r0-
PU30HTaNbHbBIE CIIOM KaXA0ro MOMEPEYHOro ceveHmns wnenda
[OBUraloTCH TakkKe C OAMHAKOBOW CKO-
POCTBIO (XOTS B Pa3HbIX CEYEHUSIX CKO-

POCTb MOXET BObITb pa3Hoii). dakTnyec-
KM 3TO 03HA4YaEeT OTCYTCTBME CABMIA MO
BbICOTE OTHOCUTENbHO Opyr Apyra pas-
NNYHBIX YacTen obnaka. MNockonbky 06-
nako gperidyet B NEPEMEHHOM MO Bbl-
coTe Mnone BeTpa, HeobxoayMo 3adaTb
ero apdEKTUBHYIO CKOPOCTb ABWXEHUS:

, :F[(1+a)/ﬁ]u ia
TOTB) %

rae u, — CKOPOCTb BETPA HA BbICOTE 7.

[na onpefeneHns NepemeHHbIX,
MCMNOJIb3YEMbIX MPU ONMcaHnm obnaka,
COCTaBMM ypaBHEHUA: ABa — Ha OCHO-
BaHWW MHTErpabHbIX 3aKOHOB COXPa-
HEHWS BCEW MacChl BellecTsa B 06na-
Ke U CyMMapHOI 3Hepruu B obnake;
TPW — ONMCbIBAIOLLME COOTBETCTBEH-
HO rpaBMTALIMOHHOE pacTekaHue 06-

» (9)

Puc. 1. KapTuHa paccesiHnsi npu MrHOBeHHOM BbIGPOCE TSXKEJoro rasa
(R,, H, — HauanbHble pasmepbl 0651aKka, COOTBETCTBEHHO PaAnycC 1

BbICOTA):

1 — KOHTYpPbI M30KOHLIEHTPALIMK; 2 — 30HA AOCTMXEHUSA 3a4aHHOWN KOHLIEHTPAaLIMM

naka, ero 60KoBOe paccesiHie 1 aBu-
XEHMWe LieHTpa Macc obnaka; 0faHO —
npencTaBnsiollee 3aKOH COXpaHeHus
MacCChbl Bbl6p0LIJeHHOFO BeLwecTBa.
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[ns coctaBneHvs nepBbiX ABYX YPaBHEHWI 3anuiiem
WHTErpasbHble 3aKOHbI M3MEHEHMS Macchl 0biaka 1 Konu-
YyecTBa 3HEPrMn B HEM. OTW BENMYUHBI OYOYT U3MEHSATb-
CS 32 CYET COOTBETCTBYIOLLIMX NMOTOKOB Yepe3 rpaHmLbl 06-
naka. Takux rpaHuy, y obnaka Tpu: BepxHas (3dpdekTus-

Has naowans S, = Riff [INg 3a7noBoro BhiOpoca u
S, =2u_.B NS NOCTOSIHHO AeNCTBYIOLLEr0 NCTOYHU-

eff mp eff

Ka); HUXHASA (Sd)(DeKTVIBHaﬂ nnoLWaab CoBnagaet ¢ § fpr)

60KOBaﬂ (adpdekTmBHaa nnowanb S gy/“ s~ 2nR H, . —
3a7MoBoro Buibpoca u S =2u ons I'IOCTOHHHO

eff side eff
[EencTByioLLero CTo4Huka). Torga I/I3MeHeHl/Ie macchl 06-

Jlaka 6y,u,eT OnncbiBaTbCA YPaBHEHNEM

)=

roe Meﬂmp, off side — NOTOKV Macchl, ONpefensioTcs Kak
NPOV3BEAEHNE MIOTHOCTM MOACACHLIBAEMOr0 B 00/12K0 BO3-
Jyxa (aTa BennyMHa paBHa NA0THOCTY BO3AyXa B OKPYXato-
Len cpeae p,;,), dGbEKTMBHON NoLWaamn CoOTBETCTBYIO-
LLLei NOBEPXHOCTU U 3 PEKTUBHOM CKOPOCTU NOACOCA.

[na pacyeta nogmeLLBaHNA BO34yxa CBEPXY UCMOb-
3Yl0TCS CeayoLme BbipaXxeHus:

eff lop /f side > (6)

Meﬂ top = Seﬁ” tappa[r ue top =T

0151 3a/1N0BOro Bbibpoca,

Mi’/f op = = 2uej7'Bej7”pairue fop

On4a NOCTOAHHO JJ,eVICTByIOU.LeFO NCTOYHUKA,

2
Reﬂpa[r U, top —
eff top p air ue fop

rAe u,,,, — CKOPOCTb MOAMELLNBAHNA BO3AYXa YEpe3 BEpX-
HIOIO NMOBEPXHOCTb.

[nsa pacyeTa noameLLMBaHMs Bo3ayxa Yepes 60KOBbIe
MOBEPXHOCTU:

Me_]f side = Sejf sidepairue side — =2nR eff He/fpatr eside —

07151 3aINOBOro BbIOpOCa, @)

Mej'f side = eff sidepairue side — 2ueﬁ” Hejfpairue side

And NOCTOAHHO ﬂ,eIZCTBy}OLLlerO NCTOYHUKA,
roe ueside — CKOpPOCTb NoamMeLLnBaHNA BO34yXa Yepes 6oko-
BYIO NMOBEPXHOCTb.

M3meHeHne Macchl 06J1aka ONMCLIBAETCS CNeayoLLImM
obpasom:

dt[ ff] ﬁ”toppalr e top Sejf sidepairue side —
- nRﬁpalr e top + 2T|:R Hﬁ”palr e side

Ang 3aarnoBoro Bbl6pOCa,

d
E[Meﬂ] = Seﬁ‘ toppairue top + ijs:depazr e side —

= 2“6}? Beﬂpair ue top eﬂpair ue side —
A4 NOCTOAHHO }J,GIZCTByl'OLLI,erO NCTOYHUKA.

+2u,, H

B ypaBHeHusix (9) HeobxoaMMO OnpenenuTb ABe KOnu-
4eCTBEHHbIE XapaKTepUCTukn u,, VU u, . Peliaioliee Bim-

fAHWE Ha Pe3yJibTaT OKa3blBa€T TOYHOCTb OnpeneneHns u
BInaHNE u

e top’
orpaHn4nBaeTca HenocpeaCcTBEHHO MECTOM

eside
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BbiOpoca. MoameluvBaHe 4Yepe3 OOKOBYID MOBEPXHOCTb
MEHbLLUE, BO-NEPBbIX, TOTOMY YTO MJIOLLAAb BEPXHEN MOBEPX-
HOCTM CYLLIECTBEHHO 6OMbLLE NNOLLAAN GOKOBOM MOBEPXHOC-
T 1, BO-BTOPbIX, CKOPOCTb MOAMELLNBAHMS Yepe3 OOKOBYIO
MOBEPXHOCTb u, ,, MO Mepe apenda obnaka yMeHbLIaeTcs,
CTPEMSACH K HYJ110, B TO BpeMSA Kak CKOPOCTb NOAMELLNBAHNSA
4ePe3 BEePXHIOI0 MOBEPXHOCTb 4, YBEINYMBAETCH, CTpe-
MACb K onpegeneHHoOMY NoCTOAHHOMY 3HA4Y€EHUIO.

ﬂ,)’lﬂ pacyeTta um NPUMEHAIOT Pa3JinyHble 3aBUCUMOC-
TN, KOTOPbIE CTPOSATCA Ha TOM UIIY UHOW HOPME annpoKCu-
MaLun 3KCNEPUMEHTabHBIX AaHHbIX. B meToamke «Tok-
CM-3» NCNOMB3YETCA CleayioLLee BblpaXeHNE:

ku

o = B(RIL) (19
roe k= 0,41 — koHcTanTa KapmaHa; i, = +(bow. )2 (u, —

XapakTepHas CKOPOCTb TpeHus; b, = 0,2 — NOCTOSIHHBIN KO-
1/3

thHejf
memem
nM4mnHbI (g= 9,8 M/Cc? — ycKopeHue CBOGOAHOrO NageHus);

0, — TensoBoW MOTOK, MOCTyNaloLWMiA B 06/1aK0 C MOBEPX-
HOCTVW 3eMAn; ¢, — TENNOeMKOCTb CMECH B obnake);

u

AOPUUNEHT N W, = — BCnomoraresibHblE BE-

1+0,8Ri.,)"?
g npu Ri. >0,
O(Ri)={ T (1)
1-0,6Ri.
(1—) npu Ri. <0;
+o
-o. H
Ri, — uncno Puyapacona, Ri. = gM—;ff_
pair Ll,

Ha puc. 2 npmBepeHbl SKCNEPUMEHTANbHBIE 3HAYEHWS U
pacyeTHas (no dopmyne (10)) 3aBUCMMOCTb Be3pa3mepHOt
CKOPOCTM MOAICOCa BO3ayxa B 06nako u,, /u, ot Ri,. Hecmot-
ps Ha CYLLECTBYIOLLMIA OMPeAeneHHbIn pa3dbpoc B akCnepu-
MEHTaIbHbIX JaHHbIX (0COOEHHO B 061aCTU BONbLUKX 3HAYE-
Hui Ri,), 3aBucuMoCTb (11) B LEIOM YO0BAETBOPUTENBHO
OMUCBLIBAET MMEIOLLYIOCS IMMUPUYECKYIO MHDOPMALLMIO.

lNpu pacyeTe CKOPOCTU NOAMELLMBAHUS BO3OYXA YEPES
GoKOBYIO MOBEPXHOCTL NPeAnonaraeTes, YTo u, ., NPOonop-
LiMOHasbHa CKOpOCTU GOKOBOrO pacTekaHus obnaka 3a
CYEeT AeWiCTBUS CUMbI TAXECTU:

U side :Ydi[Re/f]’ (12)
t
roe Y — KoaoULUMEHT NPONOPLMOHASIBHOCTU, KOTOPLIV B
pa3Hbix MOJensix BbibupaeTcs B auanasoHe ot 0 (oTcyTe-
TBWE NoaMeLuVBaHus Yepe3 OOKOBYIO MOBEPXHOCTL) A0 1.
B naHHOM cnyyvae npuHATO 3HaveHue 0,3.

Takum obpasom, popmyibl (9) MOXHO NepenucaTtb cie-
JyloLmm o6pasom:

nR2

d d ]
E[Meﬂ ] ejfpairuemp + 2nReﬁfHeﬁfpmr'YZ[Re/f ] -

0151 3a1NOBOro BbIOpOCa,

d d
— [ My ]=2B Pty + 2H g0 0¥ By ] —

Anga noCTOAHHO ,D,eMCTByIOLLI,eFO NCTOYHMKA.

(13)

NMPOBJIEMbI, CYXXAEHUA

BesonacHocTb Tpyga B NMPOMbIWAEHHOCTHM
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BesonacHocTb Tpyaa B MPOMbIWAEHHOCTHM
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Puc. 2. 3aBucCMMoOCTb CKOPOCTU NOACOCA BO3AyXa B
o6nako oT yncna PuuyappacoHa:
1, 2 — aKCnepuMeHTaslbHble AaHHbIe, MNOJIy4eHHbIe
cooTBeTCTBEHHO Makkyanaom [10] n KpaHeHbyprom [11];
3 — 3aBUCUMOCTb, UCMOJIb3yemas B MeToauke «Tokcu-3»

BmecTe ¢ BO3OyxOM M3 OKpyXatoLLel cpedbl B 061ako
MOCTYMaEeT U AOMONHUTENbHASA SHEPTUS, B TOM YMCIIE 3a CHET
TennoobmeHa C MOACTUNAIOLLE MOBEPXHOCTLIO. VI3MeHeHne
3Hepruu B 06nake, Takum 06pa3oM, MOXHO OMUCaTh YpaBHE-
HUAMM, aHanornyHeiMy popmynam (13), Ho ¢ pobasneHeM
cnaragMbix, ONMChIBaAOLLYX TEMI00OMEH:

d
L0 ]=m
Xe,. + nRﬂQh

d d
d_l:Q :| 2Bﬁ”pazr etop air +2Heﬁpa1rydt |: eﬁ] €air
+2B,,0, —

NCTOYHUKA.

+2nR HeﬁpairY%[Reﬂ ]X

U151 3a/MOBOro Beibpoca,

eﬂpalr etop air

ONS NOCTOSHHO AENCTBYIOLLENO

YnenbHas aHeprus Bo3ayxa e, CKNaablBaeTcs U3 yaeb-
HOW SHEPr1M CyXoro Bo3ayxa, BOfbl (€CIV MOCNeaHss npu-
CYTCTBYET B aTMOChEpE) 1 ee Napos:

= Tmrcp dry air (1 Y ) + 7:urcpwvwv +
(T;nrc qwl)wl’ (15)
roe 7:”’, TeMneparypa Bo3ayxa, ¢ Dt Cw], prv — Tenno-

€MKOCTb COOTBETCTBEHHO CYXOro BO34yXa, BOObI U €€ na-
POB; Wl, wv — MacCCoBaa on4 B BO3ayxe COOTBETCTBEHHO
BOAbI U1 €€ MapoB; ¢,,— TernoTa UCrnapeHns Boabl.

SHeprus, noctynarioLwas OT NOACTUAAIOWEN MOBEPX-
HOCTW, ONPeaenseTcs no cneayowen Gopmyne:

max[th,th] T,>T,

16

0, T, <T, (16)
5 12/3

(YZ_Tm) & 1/3

=3,5-107°
e O 0.5(T,+T,)| R

(R — yHuBepcanb-

Has rasosas noctosHHas); 0, ,=1,22 o PuCom( T, ~T,)

10

T — Temneparypa

(u,, — CKOPOCTb BeTpa Ha BbicoTe 10 Mm);
NOACTUIAIOLLLEN NOBEPXHOCTH.
YpaBHeHve, on1chiBaloLLLEee rpaBMTaLMOHHOE pacTeka-
Hue obnaka — onpenensiowmin NPoLLECC NPU PaccesHun
TSKESbIX Fa308B, BLIMMAAWT CEAYIOLMM 00pa3oMm:

1Ry oty L[ Ry = Co i Tl —

ON9 3a1noBOro Belbpoca,

V8o [

0N19 NOCTOSIHHO AENCTBYIOLWEro MCTOYHMKA, J

(17)

dx[ jf]_ pair/pm]_

roe C,— KOHCTaHTa, Noatupanack no 9KCrnepUMeHTasbHbIM
AaHHbIM 1 cornacHo GonblunHeTey noaxopos C, = 1,15.
YpaBHeHue, onvcbliBatoLLLee 60KoBoe pacceﬂHmez

415,12 o(2) Ry +3es, J o, ] -

[ 3a/1INOBOro BblIOpoca,

d 1 (2Y? 1 d
E[Sy]=5—y'2(;J (Be st )7[0 1=

Ong NOCTOAHHO ,D,eVICTBYIOU.leFO NCTOYHUKA,

rae o, — 3aBMCUMOCTb KO3 PuLmMeHTa gucnepcum ot pac-
CTOSIHUS.

MepemelleHne LeHTpa obnaka (MM ero nepemHero
Kpas B c/ly4ae NOCTOSHHO AeNCTBYIOLLEr0 UCTOYHMKA) Onu-
CbIBAETCS MPOCTENLLNM nmcbd)epeHumaanuM YPaBHEHMEM

[x] Uy, (19)

a CoxpaHeHu1e Macehl Bbl6pOLlJeHHOFO BellecTa M, — oue-
BUAHBIMY anreGpanyeckumm COOTHOLLEHUSAMM:

2
My = c.(t)nRy H ; —
[OJ191 3a/INOBOro BbIOpOCa,
MR 226‘( )BEﬂHeffueff -
019 MOCTOSAHHO AeMCTBYIOLLLEr0 MCTOYHMKA.

(20)

Takum 06pa3oM, NpvBedeHHas MoAeSlb OMUCbIBaeT
CnefyloLme NPOLECCHl: ABMXEHME 0bniaka Npu nepemeH-
HOW MO BbICOTE CKOPOCTW BETPA; rpaBUTaLMOHHOE pacTe-
kaHue; paccesiH/e obnaka B BepTVKajbHOM HanpaefieHnm
3a cYeT aTMocdepHoi TypOyNneHTHOCTM (NoOMEeLLVBaHNe
BO3yxa B 0651aK0), a TakKe B FOPU3OHTaNbHOM — 32 CYET
noaMeLLnBaHus Bo3ayxa B 06nako (atMocdepHas Typoy-
JIEHTHOCTb, rpaBuTalMOHHOE paCTeKaHme); BOBJie4YEeHNE B
0611aK0 NapoB BoAbl U3 aTMOCQEPLI; HArPEB MIIN OXNaxXae-
Hue obnaka u3-3a nogMeLLnBaHna BO3ayxa, TennooobMeH
obnaka ¢ NoACTUNAIOLLLEN MOBEPXHOCTbIO.

Elle pa3 nog4yepkHeEM, YTO NPUHLMMNMANILHOE 3HAYEHME
MMeloT [1Ba MpoLecca, KOoTopble HE0OX0AMMO onucaTb C
MaKCUMalbHOM TOYHOCTbIO: rpaBnTalMOHHOE pacCTeKkaHne
1 NOOMELLMBAHME BO3AyXa YePe3 BEPXHIOIO rPaHuLLy.

[inq pelweHns 3agaum HeobxoayMmo 3aaatb Cnocob on-
peneneHns Temnepatypbl B 00/1ake U BO3SMOXHOCTb KOHAEH-
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cauym napos. MicxogHble faHHbIe: SHEpPrus Qef/m JaBJieHVe B
obnake, paBHoe aTMochepHoMy. Mpu Hanuunm B aTMocde-
pe NapoB UM XnaKon ¢asbl BOAblI CHATAETCS M3BECTHOM U
MaccoBas 10719 BoAbl B 06nake. Macca Boabl M, , BOBNe4eH-
HOW B 0671aK0, MPOMNOPLMOHAbHA MacCe BO3yXa, BOB/IEYEH-
HOro B 06nako. B pe3ynsrate TepMOAMHAMUYECKOrO pacye-
Ta HaAo HANTU NIOTHOCTL B 061ake, TeMneparypy, MacCoByto
000 CKOHAEHCMPOBaBLLENCS BOAbI M BOAbI, OCTaBLUENCS B
raszoBoi ¢ase. IT0 AenaeTcsa C NOMOLLbIO COOTHOLLEHWI ans
YC/OBUIA KOHAEHCAaLUMM NapoB (YpaBHEHME 419 ONpeaeeHmns
[aBNEeHNs HACbILLEHHOro napa) 1 6anaHca aHeprumn BHYTPYU
o6naka, KOTOPbIi OMNMCLIBAETCS CeayoLLM 00Pa3oMm:

Qeﬁr = TmchMR +7,.c

+1,c M, w, +T,c

(My—M, - M)+
Mwwv_qwleW/’ (21)

pdry air
pwy

rOe ¢,,— TennoemMKoCTb ra3oBov dasbl BbIGPOLLIEHHOIO BE-
LiecTBa.

M3 ypaBHeHUs (21) MOXHO HaliT Temnepatypy B obna-
ke T , MoC/e Yero onpeaennTb NI0THOCTb:

pm :ucloudPO/(TmR)* (22)

rae y,,,, — MonsipHas Macca rasoBoi ¢assl B obnake.
CocTaBneHHas CucTeMa ypaBHEHWI peLLaeTcs ¢ MoMOo-
LLIbl0 COOTBETCTBYIOLLMX YACNEHHBLIX METOOB.

CpaBHeHue pa3nnyHbIX Moaesiei paccesaHus
C 3KCMepUMEeHTaIbHbIMU A aHHbIMU

Pa3paboTaHHas MeToamka «Tokcu-3» Bblna Bepuduum-
poBaHa Mo Py 3KCMEPUMEHTaNbHbIX AAHHbIX, TAKXE MPO-
BE[EHO ee CpaBHEHWE C APYrIMM METOAMKAMW U MOOENAMM.
PacyeTHble 3Ha4eHWs1, NONy4eHHbIE NO ABYM MOAENSM (rayc-
COBCKas 1 paccesHus TKeoro rada), CpaBHMBAIM C 3KCne-
PUMEHTaNIbHBIMM AaHHbIMU. [py 9TOM MCNONBL30BaNMCh Ye-
Thipe METOAVKM (KOMMbIOTEPHbLIX Koaa): «Token-2» [1] (rayc-
COBCKast Mogenb) 1 «Tokeu-3», HGSYSTEM [5], PHAST 6.1
(MoZenu paccesiHus TSHKENOro rasa).

Mpv BepudmKaumm METOOMKN UCMONL30BAAN OMbITb MO
paccesHnio dpeoHa-12 (auxnopandTopMeTaH), KOTopble
npoBoamnnch B 1982-1983 rt. Ha OTKPLITOM NPOCTPAHCTBE
B MecTeuke TopHeli-Alinens (BennkobputaHus). Bbino ocy-
LLeCTBNEHO 0k0J10 20 3annoBbIX BLIOPOCOB ra30006pa3HOro
dpeoHa-12 (kak YCTOro, TaK 1 pa3daBieHHOro BO34YXOM).
O6nako rasa nocne Beibpoca nMeno Gopmy LMIMHAPa 00b-
eMoM 0koJ10 2000 M3. OCHOBHbIE XapaKTEPUCTUKA BbIOPO-
COB W paccesiHsl NPMBEAEHbI B TabnuLe, pesynbraTbl pac-
4yeToB — Ha puc. 3 (ans onbita 017 Noka3aHa 3aBUCUMOCTb
MakCMManbHOW KOHLEHTPaLMN, 4OCTUraeMON B X04e Bce-
ro Beibpoca, oT paccTosHus). Ha puc. 3 BUOHO, YTO B LIENOM
METOOMKN, OCHOBAHHbLIE HA MOZENN PACCESHUS TAXKENOro
rasa («Tokcun-3», PHAST 6.1, HGSYSTEM) 6onee To4HO onu-
CbIBAOT NPOLIECC PacCesHusl, 4emM MeToamuka «Tokcu-2», 6a-
31PYIOLLIAACS Ha rayCCOBCKOM Moaenu. B «Tokcn-2» KOHLLEH-
Tpauus 3aBbilieHa B 10 pas gaxe Ha AOCTAaTOYHO GObLLNX
pacctosHusX. OTMETUM, YTO METOAMKM, OCHOBAHHbLIE Ha
MOJZENsAX paccesaHus Taxenoro rasa («Tokcu-3», PHAST 6.1,
HGSYSTEM), gatot 6an3kue pesynbraThbl.

i ABTOpbI BblpaxatoT rnybokyto 6narogapHocts 000 «UHCTUTYT prcka u 6e30-

nacHocTu» 1 n4HO B.A. MaHTeneey 3a NpoBefeHVE TECTOBbLIX PACHETOB C UCMOJb-
30BaHMEM KOMMbIOTEPHO NporpamMmel PHAST 6.1.
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Puc. 3. Pe3synbrartbl pacyeToB, BbIMOJIHEHHBIX MO
metoaukam PHAST 6.1 (7), «<Tokcu-3» (2), HGSYSTEM (3),
«Tokcu-2» (4), n sakcnepMMeHTanbHble AaHHbIe (5)

CpaBHeHne pes3ynbTaTtoB PacyHeToB MO Pa3HbIM METO-
ONKaM N 3KCNEPUMEHTasbHBIX AaHHbIX NOKa3ano, YTo Ans
3aJINOBbIX BEIOPOCOB TSAXENOro ra3a MUcnosib30BaTh rayc-
COBCKME MOAENN PaccesiHms MOXHO NMLb A1 NPOrHO3K-
POBaHMSA MPOTSXEHHOCTM (NO HAMPaBAEHUIO BETPA) 30HbI
NMOpPaxeHns B KAYeCTBE OYEHb KOHCEPBATUBHOWM OLIEHKW,
MOHUMas, YTO Kak KOHLEHTPaLUMM Ha HEKOTOPOM PaccTos-
HUW, TaK U NPOTSHXXEHHOCTb 30H NOPAXEHNS MOMYT OKa3aTb-
CS 3aBbILLEHHbLIMW B HECKONBKO paa. M, KOHEYHO, HY B KOEM
cllyyae HeJsb3sl MCMonb30BaTb rayCCOBCKME MOAENU OJis
NPOrHO3MPOBaHUS Pa3MePOB 30H MOPaXeHUs B nornepey-
HOM HanpasJ/ieHUN 1 NPOTUB BETPA, Tak Kak 34eChb OLInbKa
MOXET JOCTUraTb COTEH U OAXE ThICAY MPOLEHTOB.

MogaenvpoBaHue Ha4YanbHOW cTaauu BbiGpoca
OnacHbIX BeLecTB

Bblllie OCHOBHOE BHMMaHWE ObIIO yaeneHo coOCTBEH-
HO KapTUHEe paccesHus ra3oB B atMmocdepe. OgHako pac-
CesiHMe ra3a — nb 0fHa M3 CTaamiA mpoLecca Buibpoca
1 pacnpocTpaHeHus. MoM1MO 3TOro CyLLECTBYET eLLUe Lie-
nbii psip, GakTopoB 00YCNOBANBAOLLMX MOCNEACTBUS Bbl-
6poca, a MIMEHHO:

1. MocTynnexne BbibpOCca U3 paspyLLEHHOr0 000pPyaOBa-
HVSI B OKpYXatoLLyto cpey. Mpwn oueHke nocneacTsuii Heob-
X0AMMO onpeaennTb CueHapun, npu KOTOPbIX MPOUCXOAUT Bbl-
Bpoc, a TakxKe xapakTepUCTMKM BbIBPOCA (MHTEHCUMBHOCTD, da-
30BbIli COCTaB, AIMTENBHOCTb, TEMMEPATYPa U T.A.), KOTOPbIE
3aBUCAT OT ¢VI3VIKO-XVIMVI'-ieCKVIX CBOWCTB BeLLEeCTBa N ycno-
B, MPU KOTOPbIX OHO HaxoamTcs B 060PYA0BaHWN NEPES, Bbl-
6pOCoM (B TOM YMCIE LABNEHME, TEMNEPATYPA, HANMYNE XNT-
KOV @a3bl, KOHCTPYKTUBHbIE 0COBEHHOCTY 060PYA0BAHNS, pac-
MoJsIOXeHve, pasmep 1 popma fePEKTHOro OTBEPCTUS N T.A4.).

2. Bo3MOXHOCTb NOSIBNEHNS adp030J1eit B BbIOPOCE U
nocnefytoLLee UX pacnpocTpaHeHNe C BbIGPOCOM.

3. Bo3MOXHOCTb 06pa3oBaHus NPOJIMBOB U NOCNEAYIO-
LLLee NX MOBELEHME.

NMPOBJIEMbI, CYXXAEHUA

BesonacHocTb Tpyna B NMPOMbIWAEHHOCTHM
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BesonacHocTb Tpyaa B MPOMbIWAEHHOCTHM

3aknyeHme

B cTatbe npoaHanM3npoBaHbl COBPEMEHHbIE MOAXOAbI
K OLleHKe MOCNeAcTBUIA aBapuii ¢ BbIOpOCOM rasoobpas-
HbIX OMACHbIX BELLECTB, MIOTHOCTb KOTOPbIX BbILLE MIOT-
HOCTV BO3Ayxa. [Toka3aHo, 4TO rayCCOBCKME MOOENN pac-
CEsIHMS MPU HEKOTOPbIX YCIOBUSX CYLLLECTBEHHO NCKaXatoT
KapTUHbI PeanbHOr0 NPOCTPAHCTBEHHO-BPEMEHHOMO pac-
npefeneHns KOHUEHTpauun rasa. PacyeTsl No TakuMm Mo-
[JensM 3aBbIlLaloT KOHLEHTPALMIO Y 3aHWUXAIOT NIOoLanb
nopaxeHus.

MN310XeHbl OCHOBHbIE MPUHLMMBI Y COOTHOLLEHUS Me-
TOAMKM pacyeTa paccesiHnsl aBapUiiHbIX BbIOPOCOB «TOKCK-
3», OCHOBaHHOI Ha Moaenun Taxenoro rasa. lNpeacraene-
Hbl J@HHblE ee BepuduKaLmm 1 CPaBHEHNUS C APYrMU Me-
TOAMKAMU pacyeTa.

MNpennonaraercs, YTO MCNONbL30BAHNE MOAENN TXENO-
ro rasa no3BoJnT, MTOMMMO OLLEHKM MOCAEACTBUIA BIGPOCOB
TOKCUYHbIX BELLECTB, ONPeensTb padmepbl 061akoB ToM-
NMBOBO3JYLUHLIX CMECEN 1 OLEHMBATL KOIMYECTBO TONU-
Ba BO B3PbIBOOMNACHLIX Npefenax. TeM cambiM B OOMNOSHE-
HVe K MeToavke OLEeHKM NOCNEeACTBUIN aBapUiiHbIX B3PbI-
BOB TOMNMBHO-BO3AYLLUHbIX cmecelt (P, 03-409—01) 6ynet
peanvu3oBaHa BO3MOXHOCTb pacyeTa 30H NOpaxeHns npu
«MOXape-BCnblLWKe» (HU3KOCKOPOCTHOM TOPEHUW) Opei-
dytoLmx 061akoB, 06PaIYIOLLMXCA NPU BLIOPOCE 1 pacces-
HWK, HaNpKYMep, NApoB HeDTENPOAYKTOB, METaHa 1 APYIUX
B3PbLIBOOMACHbIX 1 FOPIOYNX BELLECTB, LUIMPOKO NPUMEHSE-
MbIX B MPOMBbILLIEHHOCTY.

MeTtoauky «Tokcu-3» nnaHMpyeTcs NOArOTOBUTL B Ka-
4yeCTBE NPOEKTa HOPMATUBHOIO JOKYMEHTA K KOHLY 2004 r.
ABTOpbI OyAYT NPM3HATESbHBI 32 OT3bIBbI HA AaHHbIN MaTe-
pvian 1 BbIPaXatoT FOTOBHOCTb K COTPYAHWUYECTBY C 3aUHTE-
PECOBAHHLIMM CMELMANUCTaMMm.
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COBEPLUEHCTBOBAHWUE CUCTEMbl CAMOCINACEHUS JTIOAEN
NMPU ABAPUAX B LLUAXTAX

B.U. XPAMLIOB (Ky3HeLikoe yripaB/ieHNe o TEXHOJI0MMYECKOMY U 9KOJIOrNYEeCKOMY Haa30py
PoctexHansopa), A.l. ®EAOPOBUY, B.A. CKPULIKW (DPryr PocHUNIL)

Tax OTHOCATCS MOA3EMHbIE MOXapbl U B3PbIBbI METAHA

(MEeTaHOBO3AYLLUHOW CMECU C YrofbHOM Mbibio). Oco-

6as VX 0NMaCHOCTb 3aK/I04AETCS B TOM, YTO OHM BO3OENCTBY-

IOT Ha rOpHbIe BbIPAObOTKM Ha GOJbLLOM MPOTSKEHUM 1 YTrPO-
XatoT XWU3HU 1 300POBbLIO FOPHAKOB, B HUX HAXOOALLMXCS.

Ha 3K30reHHble NoXapbl 1 B3pbIBbl METAHA NPUXOAUTCS

40 % obwero yicna aBapuii. OgHako NocneacTBust OT HUX

Mo YUCNY U TAXECTVN TPaBMUPOBAHHbIX Ntojen B 2-3 pasa

KHaMGOnee TSXENbIM BUAAM aBapuil B YrofbHbIX LUax-

MPEBBILIAIOT aHANOMMYHbIE NOKA3ATENN OT BCEX OCTAIbHbIX
BnaoB aeapuin. Ocobo cnemyetr OTMETUTb, YTO TPaBMa-
TU3M CO CMEPTENbHbIM MCXOAOM MPU NOA3EMHbIX MOXaPaXx
1 B3pbIBax MeTaHa, gocturaet 50 % 1 6onee obLLErO YnC-
nanocTpasasLmx. 70 NOATBEPXAAETCS AaHHbIMK 06 aBa-
pusix Ha waxtax: «Cokypckas» (1978 ., norn6no 78 % 06-
LLero yncna noctpagaswmx), «fOp-Lop» (1980 r. — 54 %),
nm. 50-netua Oxtabpbekoii pesontoumm (1983 r. — 67 %) n
«3blpsiHoBCKaa» (1997 r. — 91 %).
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