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YTBepXNeHb!
npukaszoM PegepanbHo c1yXObI
MO 3KOJOTHHECKOMY,
TEXHONOTUYECKOMY K aTOMHOMY

Haazopy or 14.12.07 Ne 859.
BeeaeHnl B aeficteue ¢ 25.01.08 1.

METOHYECKHE YKA3AHUA
10 OLIEHKE ITOCJIEACTBUU ABAPUMHBIX BLIEPOCOB
OIMACHBIX BEILIECTB

P1-03-26-2007

I. OBUINE JITOJTOXKEHHUA

1. MeTonnueckue ykaszaHHsl 1O OLICHKE MOCIEACTBUH aBapUMHBIX
BbIOPOCOB OMAaCHBIX BEILECTB (nanee — MeToauyeCKue yKa3aHusl) MpH-
MEHSIIOTCSI TIPH pacyeTe 30H pacrpoCcTpaHEHUS OIaCHBIX BEULIECTB B aT-
Mocdepe NMpyu NPOMBIILIICHHBIX aBapHsIX.

2. MeTtonnyeckue yka3zaHus pazpaboTaHbl B COOTBETCTBUH C:

MenpepanbHbIM 3aKOHOM OT 21.07.97 No 116-P3 «O npOMBIILIIEH-
HOM 0€30MacHOCTH OMAaCHBIX MPOU3BONCTBEHHBIX OOBEKTOB», C U3ME-
HeHuaMu Ha 09.05.05 1:;

[TopsinkoM opopMiIeHHS eKiapalluu MpOMBbILILTIEHHOW 0€30IacHO-
CTH OIIACHBIX MPOU3BOJACTBEHHbIX OOBEKTOB U IEPEYHEM BKIIIOYaeMbIX
B Hee cBeneHuit (P-03-14—2005), yrBepXIeHHBIM npuKa3oM Pene-
PaJTbHOM CNYKOBI TTO 3KOJOTMYECKOMY, TEXHOJOTUYECKOMY U ATOMHO-
MYy Hanasopy ot 29.11.05 Ne 839;

MeTOonNYeCKUMH YKA3aHHUSIMMU T10 NPOBEACHUIO aHaJiM3a pUCKa
OIacHBIX NMPou3BOACTBEHHBIX 00LekTOB (P 03-418—01), yTBEpKIEH-
HbIMM nocTaHoBAeHUEM TocroprexHan3opa Poccuu ot 10.07.01 Ne 30;

OOIIUMH NpaBWIaMH B3pbiBOOC30TIACHOCTU IS B3PbLIBOITOXAPO-
ONAaCHBIX XMMHUYECKUX, HEPTEXUMUUECKUX U HedTENepepabaThiBalo-

e



aBapuiHbIX 8bl0POCOB ONACHBIX BeUECME 5

mux npou3BoacTB (I1b 09-540—03), yrBepX/I1eHHBIMU MMOCTAHOBACHMU -
eM [ocroprexHan3opa Poccum ot (05.05.03 Ne 29, 3apeructpupoBaHHbIM
MuHioctoMm Pocenn 15.05.03 1, peructpautMoHHBINA Ne 4537,

[TOCT P 12.3.047-98 «CCDBT. IToxapHas 0e3011acHOCTb TEXHOMNO-
rudeckKux npoueccosn. O0LMe TpedoBaHUSA. MeTOobl KOHTPOJIS»

MeTOANKOM OLIEHKH MOCIEACTBUN XUMHUUECKUX aBapuii (MeToanka
«TOKCH»). M.: HTLI «IlpoMbliieHHast 6e301acCHOCTb», 1993. 19 ¢.;

MeTonMKON OLIEHKHY NMOCAEACTBUHM XUMUYECKUX aBapuit (MeToauka
«TOKCH-2.2» HTH «I1pomMbitineHHas 0€30MacHOCTb», COrJIaCOBAH-
Hast locroprexHaasopoM Pocciin) // MeToanku OUEHKHU MNoCcneaACTBUM
aBapHUi Ha OMacHLIX MPOU3BOACTBEHHBIX 00BbeKTax: COOPHUK TOKYMEH-
ToB. Cepust 27. Boinyck 2 / Konn. aBT. — 3-e u3n., ucnp. v nor. — M.:
OAO «HTII «ITpombriinenHas 6c3zonacHocTb», 2006. 208 c.

3. lericTBue MeToamMyecKMX yKaszaHuid pacnpoCTpaHsIETCst HA Cly-
Yyau BbBIOpOCa OMACHLIX BEIECTB B aTMOoCcdepy KakK B OnHOGa3HOM (ra3
UNU XKUIKOCTD), TaK U B ABYX(pa3HOM (ra3 v XXUIKOCTh) COCTOsSIHUU. CO-
OTBETCTBEHHO 00J1aK0O, paccenBalolieecss B aTMochepe, COCTOUT JIUbO
TOJILKO U3 raza (Bo3ayX ¥ ornacHOeE BellecTBO), TM00 U3 ra3a (BO3ayXx U
OTMAaCHOE BELLECTBO) M XKUIAKHUX a3p030JIbHbIX BKJIIOYEHM I (KallJIM oIlac-
HOMO BeLlLEeCTBA).

4. MeToonyeckHe yKa3zaHUs NPUMEHSIOTCS IS pacyeTOB BbIOPO-
COB OMACHbIX BEUIECTB, MJIOTHOCTb KOTOPbIX HA MECTE BLIOPOCaA DOJIbLLE
MJIOTHOCTH BO34yXa NP COOTBETCTBYIOILIUX YCIIOBUSAX.

>. MeToanvyeckune yka3zaHUus NO3BOASIIOT ONPEACTIUTD:

KOJIMYECTBO IOCTYINMUBIUUX B aTMOC(EPY OITACHBIX BELIECTB IpHU
pa3/MYHbIX CUEHAPUSX aBAPUHU;

MPOCTPAIICTBEHHO-BPEMCHHOE TTOJIe KOHLIEHTPALIMH OMacHbIX BE-
lLIeCTB B aTMOCcdepe, B TOM YMCJIE 30HBI OMACHOI0 BO3AEHCTBUS Ha
OKPYXaIoUYyIO IIPHPOAHYIO Cpeay;

pa3Mepbl 30H XMMUUYECKOTO 3apaXeHHsl, COOTBETCTBYIOLLMX pa3iny-
HOU CTETCHU MOPaAXEHUWS NI0AEH, ONpeaeasseMOr N0 UHTaJSALIUOHHOHN
TOKCO/03€, B TOM YUCJIE C YYETOM BPEMEHHW HAKOIJIEHUST TOKCOMO3bI
(C yueTOM NpOOUT-PYHKLHUHU);

€ Odopmacure. HTL :I'h;om blmneﬂua-; ﬁewnacum;b», 2008
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pa3Mepsl 30H Apeida MoxapoB3pbIBOOIACHBIX 00J1aKOB, B Npelie-
JIaX XOTOPbIX COXPAHSIETCS CITOCOOHOCTH K BOCIUIAMEHEHU IO, U pa3MeEPhI
30H pacripoCTpaHEHUS MaaMeHH (Mnoxapa-BCHBIIUKH ) UJIU ACTOHALMNH,
00J1acTH NMPOAYKTOB CrOpaHUsl;

KOJIMYECTBO OIIaCHOTO BELIECTBA B 00/1aKe, OTpaHUYEHHOM KOHLEH-
TPaLMOHHBIMU [TpeaeIaMy BOCIIJIAMEHEHHUS.

6. MeTtonuueckue yKazaHus NpeaHa3HaYeHbI 111 paboTHUKOB Pe-
IEePANTbHOM CAYXKObI IO 3KOJIOTMYECKOMY, TEXHOJOTHYECKOMY U AaTOM-
HOMY HAA30py, OCYIUECTBISIOIMX HAA30P 3a ONMaCHBIMH MPOU3BOII -
CTBEHHBIMHU 00BEKTAMMU.

MeToamnueckue ykasaHUs1 UCNIOJIBb3YIOTCS MPU:

IIPOECKTHPOBAHNUU IMTPOU3BOACTBEHHBIX OOLEKTOB, HA KOTOPBIX TO-
JIY4AIOTCS, UCMOJIb3YIOTCS, IepepadbaTbiBaAlOTC, 00pa3yroTCs, XpaHITCS,
TPAHCIIOPTHUPYIOTCS, YHUUTOXAKTCA OMACHBIC BELIECTRA;

pa3paboTke JeKnapalui MpoOMbINIICHHON O€30M1aCHOCTH;

AHAJIN3€ PUCKA aBapUil HA OMACHBIX TIPOU3BOACTBEHHLIX OOBEKTAX;

pa3paboOTKe IJIAHOB JOKAJIU3alMH U JIMKBUIALUMU ABAPUNHBIX CH-
TYaUUWH;

pa3paboOTKe UHXEHEPHO-TEXHUYECKUX MEPOTIPUSTUHN T10 TpEeay-
NMpexXaeHUWI0, JoKalu3auud U JUKBUAALUMK MMOCJIEACTBUI aBapui, CO-
ITIPOBOXIAIOLINUXCS BBIOPOCOM OTTACHBIX BELIECTB;

pa3pabOTKe MEPONPUATUI MO 3aLIUTE [TEPCOHAIa U HACETEHUA OT
BO3MOXXHBIX aBapUi;

OLICHKE BO3JECHCTBUA aBapUMHBIX BLIOPOCOB OMACHLIX BELLIECTB HA
OKPYXalolyro cpeay;

OOOCHOBAHHUU YCJIOBUN CTpaxoBaHWUSA U NPOBEACHUM UHBIX ITPOILIE-
IypP, CBA3aHHBIX C OLUEHKOH MOCHECACTBUN BLIOPOCOB OIMACHLIX BEILIECCTB
Ha OTIaCHBIX IPOU3BOJICTBCHHBIX O0ObEKTaX.

7. OCHOBHBIE TEPMUHBI, UCTIOJIL30BAHHbIE B JOKYMEHTE, U UX OIIpe-
OeaeHUs! NMMpUBeAEeHbI B IpUI0XeHUH Ne 1.

8. IlepeyeHsb YCIIOBHLIX 0003HAYEeHUM Y pa3MepHOCTeM rmoKasaTe-
JIeH, IPUMEHSIEMBIX TIPU pacdeTax, IIpeacTaBjeH B IpUIOXCHUN No 2,




asapuilHbix 66106p0CO8 ONACHBIX gelecmes

I[I. METOANYECKHUE OCHOBDBI PACHETOB

9. Pac4yeTnl pacnmpoCTpaHEHUs1 OMacHbIX BeUleCTB B atMocgepe,

NMpUBeAEHHbIE B HACTOSILLIMX MEeTOANYECKUX YKA3aHUSIX, OCHOBAHbI Ha
MOENN paccesiHUSl «Tsaxenoro» ra3a. OCHOBHbLIMU NpUuuHamMu oo0pa-

30BAHUSA «TSIXKENBIX» Ia30B SABJISIOTCS . MOJIEKY/ISIPHBIN BEC OMMAaCHOIO
BELLUECTBA BbILLUE MOJEKYASPHOro Beca Bo3nyxa (29,5 r/Monb), HU3Kasl

TeMINepaTypa, Halluyue a’po30JeH.
10. Monenb «Ts12KeJioro» ra3a yYYUThIBAET CAEAYIOLIME MPOLIECCHI:

IBUXeHUe 00s1aKa B MepeEMEHHOM MO BLICOTE CKOPOCTU BETPA;

I'PABUTAUHUOHHOC PACTCKAHHC,
PaCCECAHUC 00J1aKa B BEPTUKAJIBHOM HAIlIpABIACHHWH 3d CUCT dTMO-

chepHOi TYypOYIEeHTHOCTH (MOoAMELINBAHHWE BO3ayXa B 00/1aKO0);
paccesiHue 00J1aKa B rOpPU30OHTAJIbHOM HATpaBJAEHWHU 3a CYET MO -

MELIMBAHUS BO34yxXa B 00JIaKO, MPOUCXOASLIErO KakK 3a CUET aTMO-

chepHO TYpOYJIEHTHOCTH, TAK ¥ 3a CUYET rPaBUTALLMOHHOTO pacTe-

KaHMUsI;
Harpes UM OxXJ1aXIeHUe 001aKa 3a CUeT MOoAMEIIUBAHUS BO31yXa,

hazoBbie nepexoabl ONACHOTO BELLIECTBA B 00JIaKe;

TenJ000MeH 0o0J1aka ¢ NMoACTUIAUIEH NMOBEPXHOCTLIO.

11. B Metoanyeckmnx yKasaHUsIX NMPUHSATHI CJACAVIOILHE NIOMYIIE-
HUSL:

ra3oo0pa3HOe ONaCHOE BELIECTBO CUMTAETCS UACAJbHDBIM ra3om,

CBOMCTBA KOTOPOTIQO HE 3aBUCAT OT TEMIEPATYPhLI;
XUAKOE OrNnacHoOe BeUeCTBO CYUTAETCS HECXKMMAeMOU XUNKOCTHIO,

CBOMCTBA KOTOPOI He 3aBUCSIT OT TEMIEPATYPHDI;
rPaBUTALIMOHHOE pacTeKaHUE 001aKa OMacHOIo BELLECTBa YYUTHI-

BAETCS C MOMOULbIO 3IMITUPUUECKON 3aBUCUMOCTHU;
MCTEYEHUE OMNMacHOrO BEILECTBA U €ro UCNapeHre NpoUCxXoasT C no-

CTOSAHHOMN CKOPOCTBIO, COOTBETCTBYIONUIEN MAaKCUMAJIBHOMN CKOPOCTH

UCTEUYEHUSI (UCTapeEHUS ),
pPa3/iMB XUAKOW Pa3bl MPOUCXOAUT HA TBEPIOW, HEBITUTBIBAIOLLIEH

[MOBEPXHOCTH;

i

€ Odopmnerine. HTU «[lpombiulienuas Geronacioctbe, 2008
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JUISl CTyYaeB OTCYTCTBUSI OOBAJIOBaHUS TOJIILIMHA CJIOS pa3/iMBILIE-
rocsl OnacHoOro BelecTBa npruHumMaeTcst paHoun 0,05 m';

ocaXKJaeHue Ha INMOACTUIAIOLIYIO [TOBEPXHOCTH BHIOPOCAa OMMacHOro
BellecTBa («TSKEJ0ro» rasa) M €ro XuMH4YeCKHe npeBpaluecHus rnpu
pACCESIHUM HEe YYUTLIBAIOTCS.

12. B MeToanyecKknx yKka3zaHUSIX UCTOJIL3YIOTCS CTAHIAPTHDBIE Xa-
pPaKTEPUCTUKM aTMOC(hEPBI U TTPO N BCTpa, a TakKKe U3BeCTHDBIE CKO-
POCTH NMOoAMELIMBAHMWS BO34yXa B BbIOpOC.

Js1 onucaHusa yCTOMYUBOCTH aTMOCdepbl UCTIONb3yeTcsl 6 Kitac-
coB ycToMuYMBOCTH — A, B, C, D, E u F (1o Ilackyuny). I[lepBbie Tpu
KJ1acCa COOTBETCTBYIOT HEYCTOMUMUBON cTpaTUdUKauum atMocdepsl,
[ocJeoHue aBa — ycTOMYMBOM. Kitacc D cooTBeTCTBYET HENTPAJTbHON
cTpaTUdHUKaAUHUN aTMOCDEDPDBI. XapaKTEepUCTUKH aTMOC(Eepbl pacCyu-
TbIBAIOTCS COMNIACHO COOTHOLLUEHUSAM pa3aena V.

IIpennonaraercs, 4To B TeUEHHUE BPEMEHU pacnpOCTPAHEHUS 00-
JIJaKa XapaKTepUCTHKU aTMOC(EPhl HE MEHSIOTCHI.

13. B MeToanyeckux ykazaHUsIX pacCMaTPUBAIOTCS Cleaylollune
YCJIOBMSI U3MEHEHMUSI COCTOSTHUS ONACHOTO BElIECCTBa:

NPOJUBLI XKUAKOH (Pa3sl UMEIOT (popMYy KBalpaTta, BAOJb OOHON U3
CTOPOH KOTOPOTO Hafpas/eH BETEP; B CJAyYae €Cau nornepeyHbie pas-
MEPbI MPOoJ11Ba CYIIECTBEHHO OT/INYAKOTCS BO B3aUMHO TepreHAUKY-
JIAPHBIX HAMPABICHUAX, JONYCKACTCA NMPUHUMATDL [IONEPEYHbIN pasMep
NMpOJNBa OTJMYHBIM OT [IPUHSITOrO B MeTtoanyeckmux yKasaHUsX;

BBIOPOC NMPOUCXOIUT HA YPOBHE 3EMJIH WIH TUIOILAAKH (3TAXEPKH),
rae pacIoJIOXEHO TEXHOJIOrMYECKOEe 0D0Opya10BaHUE, paccesiive BbIOpO-
ca IPOXOIUT OT YPOBHSI MOBEPXHOCTU 3EMJIU;

B HaYyaJIbHBI MOMEHT BPEMEHHU (Ha MecCTe BbIOpOCa) NMEpBUUYHOE
00J1aKO OMacHOTO BelLIECTBa UMeeT POpMY LMIUMHApPA (pUC. 3.1 nnpuio-
>keHUus Ne 3), a ceyeHYe BTOPpMYHOTO 001aKa BO BCeX CLIEHApUSX Npea-
CTaBAsIET COOOM NPSIMOYTOJIBHUK (pHUC. 3.2 npuoxeHus Ne 3);

'TIpu HaauYMHKH AOCTAaTOUHbIX 0OOCHOBAHH T AOMYCKAETCA 3adaHME CAON Pa3zTUTHA C rybu-
HOM, oTAHYHOH OoT 0,05 M, B YaCTHOCTH B COOTBETCTBHU C HOPMAMU MOXapHOI 0e30NacHOCTH
«OnpeneneHHe KaTeropuit noOMeLleHUit, 301aHWIi U HAPYXHbIX YCTAHOBOK IO B3PbIBONOXAPHOHN
U NOXAPHOI ONacHOCTU», YTBEPXKICHHbIMH nNpUKazoM Munucrepcrsa Poccuitckoit Penepa-
MUK MO aenaM FpaXxaaHCKOH 0DOPOHLL, Upe3BbIYAMHbIM CUTYALUUAM U THKBUIALIUH 1TOCAEACTBHH

cTUxUitHbLIX 6eactTsrui ot 18.06.03 Ne 314 (HT1IB 105—-03).




aeapuliHbix ebibpocoe ONAaAcHbLX 8elecme Q

KaIuiyM B o0s1akax v rnpoJivB XXKUAKOCTU Ha MMOACTUIAIOIIYIO [TOBEPX-
HOCTb HE «3aXO0JIaXXHBAIOTCSI», TO €CTh UX TEMIIEpaTypa HE OINYyCKaECTCH
HUXE TEMIICPaTypbl KUITEHUS;

pacnpocTpaHeHue BLIOpoca NMPOUCXOAUT Haa TBEPIAOU POBHOH T10-
BEPXHOCTBIO, C KOTOPOil HET OOMEHA MACCOM, a €CTh TOJTBKO OOMEH Te-
IJIOM;

B HAYaJIbHbIIT MOMEHT BpeMeHH B obJiakax (MepBUYHOM U BTOPUY-
HBIX) OITACHOE BELIECTBO BO3AYXOM HE pa30aB/icHO;

B 00J1aKe CYLIEeCTBYET (pa30BOEe paBlIOBECUE ra3—XHIKOCTb, 3TO PaB-
HOBECHUE YCTAHABJIMBACTCA MTHOBEHHO;

(pa30BbIE TIEPEXOALI ONACHOTO BEUIECTBA NPUBOAST TOJIBKO K U3ME-
HEeHHWIO BLICOTHI 00J1aKa;

Mpy onpeacJeHUn pa3mMepoB 30H, 1€ BO3MOXHO ropeHue (MJIH Ie-
TOHALIMS) TOMUIMBHO-BO3AYLIHOM cMecH (aanee — TBC), npeanoia-
rajgocCh, YTO ropeHUe (MJIU JeTOHAUMUSA) MOXET ObITb HHUUUUPOBAHO
B 00J1aCTSIX CO cpeAHer KOHLUeHTpauuel oT 0,5 HMXHEro KOHUEeHTpa-
HUOHHOIO Nnpenejaa pacnpocrpaHeHus ryiamedu (nanee — HKIIB) oo
BCPXHEIr0 KOHUEHTPALUMOHHOTIO MNpeaeaa pacinpocTpaHEHUs NJIaMeHU
(nanee — BKIIB).

14. MeToanueckue yKa3zaHUS HE MPUMEHSIOTCS WK MTPUMEHSTIOTCS
OrpaHUYEeHHO B CJECAVIOLIUX CaAyYasiX:

pacyeT pacCesiHMs BELIECTBA B IUTHJIEBBIX YCIAOBHSX;

pacyeT pacrnpoCcTpaHeHUWs BbIOpOca BHYTPU NOMEILEHUH;

pacripocTpaHeHue BbiOpoca 3a npeaenamu 20—30 KM OT MecTa BbI-
Opoca;

PACTIPOCTPaHEHUE BHIOpOCA ¢ MAaCCOW ONMAcHOro BeliecTna B Mep-
BUYHOM ofJiake 6ostee 500 T;

pacripocTpaHeHUe obJaKOB OT IIPOJIMBA OMNACHOI'O BellecTBa IUI0-
1tanbpo 6onee 250 000 M2

HaJIMYUE HA NMYTHU IBUXECHUS 00J1aKa NMPEensaTCTBUM, pa3Mepbl KOTO-
pbIX OOJIbLLE pa3MEPOB 001aKa;

pacCcesiHUS TBEPALIX ONMACHBIX BEIECTB;

BbINaaeHUA KOHIAEHCUPOBAHHOM (pa3bl Ha MOACTUIIAIOILYIO [TOBEPX-
HOCTb M €€ MOBTOPHOTI'0O MOCTYIUICHUSt B aTMOChepY.

© Odopmnenune. HTU «TpomuiwuncHHan 6e3onacHocTbr, 2008



10 Memoduueckue yKa3aHUA NO OUeHKe nocaredcmauid

I1I. PACHET XAPAKTEPUCTHUK BbIBbPOCA
OITACHbIX BEHIECTB

15. MeTonuueckue ykaszaHus MO3BOJSIIOT MPOBECTU pacyeTbl JJIS
CJAeAYIOLUMX UHULHUUPYIOWWUX COOBITUN aBAPUHUHBIX CUTYALIMHA B 3aBU-
CMMOCTH OT XapakTepa pa3pylLueHUs1 000PVAOBAHUS U arperaTHoro co-
CTOSI1{MST OMACHOTO BELECTBA B HEM.

a) st onacHOro BewecrBa, HaAXOoIsLIerocs B TeXHOJOTHUECKOM
000pyaA0BAHUU B ra3000pa3HOM COCTOSTHUU:

. Cuyenapuii 1. [TonHoe pa3pyliueHue o00OpyaOBaHUS, COAEPXKALLETO
OMnacHOE BELIECTBO B ra3000pa3HOM COCTOSIHUMN.

2. Cyenapuir 2. Hapyuienve repMeTHYHOCTH (4aCTHYHOE pa3pyule-
HUe) obopynoBaHHUs, CoAepXKallero onacHoe BELIECTBO B ra3oobpas-
HOM COCTOSIHUH.

0) nst onacHOro BewlecTBa, HaAXOASALLETOCH B TEXHONOTHYECKOM
O00OpPYIOBAHHMK B XKUAKOM COCTOSIHUM:

. Cuyenapuir 3. T1onHoe pa3pywieHue 06opya0BaHUSA, COACPXKALLETO
ONacHOE BELWIECTBO B XXUAKOM COCTOSIHUH.

2. Cuenapuii 4. HapymeHue repMeTUUYHOCTU (YACTUUHOE pa3pylLue-
HHE) ODOPYIOBAHMS, COAEPXKALLETO ONMAaCHOE BELIECTBO B XKMAKOM CO-
CTOSTHUH.

[To cuenapusim 1 ¥ 3 onacHoO€ BeLieCTBO MTHOBEHHO MOCTYMAET B
OKPYXaIOLLYIO Cpeay; no cueHapusM 2 U 4 ornacHoe BeLLECTBO MOCTY-
MaeT B OKPYXAKLYIO Cpeay yepes OTBepCcTHe Iolanbio S B teueHue
NPOAOJXKHUTEILHOIO BPEMEHMU.

CueHapuu | 1 3 npuMeHHUMbI TOJIBKO K eMKOCTHOMY 000pya0Ba-
HUO, CUEHapUM 2 u 4 — KakK K EeMKOCTHOMY 000pya0BaHUIO, TAK U K
TPpyOONpOBOAAM.

B0o3MOXHbIE KOHDUTypaLUK 000OpYyAOBAHUSA U CXEMbI €TI0 pa3py-
LLIeH WS IMTOKa3aHbl B nNpuaoxeHun Ne 4, BO3MOXHbIE CTAAUU Pa3BUTHSI
aBADUUHBIX CUTYaLUMH OIS pAa3IUYHbIX CUEHAPUEB NPUBEAEHLI B MPU-
JoxeHuu No §S.

[TpuBeAcHHDIM NEepeyeHb CLeHapHUEB BbIOPOCA HE OXBATHIBAET BCETO
pa3HOOOPAa3ust BOBMOXHbIX CUTYallMH, MO3TOMY NpUH BbIOOPE CLIEHAPUS
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—

NJIs1 CJTY4aeB, He NMEePEeYMUCSIeHHbIX BbILIE, CJAeAVET PYKOBOACTBOBATHLCS
coO0paXxeHUsIMHU (PU3HUYECKOro Nonodus NpoLecCoB.

16. [Ipy nporHo3upoBaHMM HAMOOALLLIMX MACIUITA0OOB XUMUUCCKO-
ro 3apa>KCHUA U pa3MepoB 30H, OTPAHUUYEHHbIX KOHLUEHTPALLMOHHBIMU
NpeaeiaMm BOCTLIAMEHEH M OMMaCHOTO BELLIECTRA, B KAUECTBE HCXOMHbIX
NAHHbIX pEKOMEHIYETCS NMPUHHUMATD:

CLEHAPUH C IMOJIHLIM pa3pyILIEHUEM €MKOCTH (TEXHOJIOTHUYECKOH,
CKJIAACKOM, TPAHCITOPTHOM U AP.), codepKaluei ormacHoOEe BELIEeCTBO B
MaKCUMaJibHOM KOJIUUECTRE;

CIIEHApH i «'HJILOTUHHOTO» pa3pbiBa TpyOONpoBoa ¢ MAaKCUMaJlb-
HbIM PacXolOM I1PU MAaKCUMaJlbHOUW IUTUTENIBHOCTH BbIOpOCA;

METEOPOJIOTHYECKNE YCIOBUSA — KJIACC YCTOMYUBOCTU aTMOCe-
pbl — F, CKOpOCTb BeTpa Ha BbicoTe 10 M — |—-3 M/C.

17. UCXOOHBIMU JaHHBIMU TSI pacucTa aBIdoTCo:

(PU3UKO-XUMHUYECKHE BOCIUIAMEHSIOILMECS, TOPOUHe U TOKCUKO-
JTOTUYECKHE XapaKTePHUCTHUKHU ONACHOIO BELIECTBa;

(bHU3HMYECKHE XapaKTEPUCTHKH BO3IyXa;

KOJIMYECTBO OMACHOIO BELIECTBA U 3HAUEHHS ITapaMEeTPOB TEXHO-
JIOTHYECKOro rnpolecca;

napaMeTpbl 000pya0oBaHUSI, B KOTOPOM oOpalllaeTcs olmacHoe Be-
ILECTBO;

cueHapui BbIOpOCa OMacHoOro BeulecTra B atMocdepy;

IUIS1 BbIOpOCA XUAKOW (Pa3bl XapakTep pa3jiuBa HA MOACTHIIAIOLLECH
[TOBEPXHOCTH U €€ XapaKTECPUCTUKHU;

Tornorpa(pyuuyeCKue XapakTepucTUKU TCPppUTOPUHN BOTM3U aBapUii-
HOTO OOBEKTA U TEMIIEpATYPa [IOBEPXHOCTU, HAJl KOTOPOI paclipocTpa-
HAETCS BBIOPOC;

METEOVCJIOBUSI HA MOMEHT aBapHu;

BpeM$ IKCIMO3ULINH.

[TonHBIN nepeYeHb UCXOOHABIX JAHHBIX, HEOOXOAUMBIX 1JISI TPOBE-
IEHUS pacyeTa BbIOPOCaA OonacHbIX BELIECTB, MMOJ€H KOHLUECHTPALIMH U
TOKCOHO3, ITPUBEIEH B TIpUIIOXEHUU No 6.

| 8. OCHOBHBIMH BETMUMHAMM, PaCyET KOTOPHIX MPOBOANUTCH B COOT-
BETCTBUM ¢ HACTOSILUUMHY MeTOAMYECKUMHU YKA3aHUAMU, SIBJISIIOTCS:

—— — e — S

© Odropmaciisse. HT L «NpoMmbitwacHran 6c3onacnoctbes, 2008




12 Memoduueckue ykazamus no oyeHxe nocieocmeul

[MPOCTPAHCTBEHHO-BPEMEHHOE paclipeacjicHie KOHUEHTpalUUuM
OITaCHOTO BelleCTBA KaK B XHUIKOM, TaK U B ra3000pa3HOM COCTOS -
HHUU, B TOM 4YHUCIJIE TIPOCTPAHCTBEHHOE pacnpencjeHue MakCHMaJIbHO
JOCTHraeMou KOHUEHTpAalluM OITacHOro BeuiecTBa B JAHHOM TOUKE Ha
NMOBEPXHOCTH 3€MJIU,;

ITPOCTPAHCTBEHHBIE pa3Mephbl 30H NOCTUXEHHUA TOKCOA03 3aJaHHON
BEJIMYMHBI, B TOM YUCJIE [TOPOTrOBOM U CMEPTEJIBHOM, pa3Mepsbl 30H TOK-
CUUYECKOTO IMOPaXeHU 3anNaHHON BEPOATHOCTH, a TAKKE pa3Mephbl 30H,
OrpaHUYEHHBIX KOHLIEHTPAUMOHHBIMHU IIpeneslaMy BOCIUIAMEHCHUS ;

KOJIMYECTBO OIAaCHOro BelIECTBa B 00J1ake, OrpaHUYe HHOE KOHLICH-
TPaLUMOHHBIMH TIpeaejaMu BOCITAMEHEHHUS U CITOCOOHOE yYacTBOBATD
BO B3PBLIBHbBIX MTpeBpallleHUSIX (FTOPEHUU U JIETOHALIMH ).

B xone pacyera TakxKe ornpeacinssioTcs:

KOJIMYECTBA OMNACHbBIX BELLIECTB, MOCTYNAIOWIMX B OKPYXKAIOLIYIO Cpe-
Iy B ra3oBOM M XXUIKOM (haszax;

KOJTHUYECTBO OIMACHOTO BelleCTBA, paCIpoOCTpaHAIOLIeeCsI B aTMO-
cdhepe M BbiNanarollece Ha NOJCTUIAIOLIYIO TOBEPXHOCTL (IPpU HaIM-
YU XXKUAKOW (pa3sbl);

IUTo1aab MIpoJMBa ¥ CKOPOCTh UCTTAPEH M OITaCHOIro BelleCcTBa U3
NpoJnBa (MIPpY HAJTUYUU XUIKOMN (ha3bl);

IMPpU TIIPOIOKUTEILHOM BLIOpPOCE ONpeneasstoTCs CKOPOCThb U IUIU-
TEJILHOCTDb IMOCTYIUJIEHUS OMAacHOI0 BEILUECTBA B OKPYXKAIOULYIO Cpeny,
Macca KarnejbHbIX BKJIOUYEHHHN B 00J1akax (nmepBUYHOM U BTOPHUYHDBIX),
dPPEKTUBHBIE TEMIIEpaTypa U ILTOTHOCTD B 00J1aKax, reoMeTpUUYecKUue
XapakTepUCTUKH 00J1aKOB (3(pPEeKTUBHBIE BLICOTA U paaHyC/MOTYILIU-
pPUHAa), CKOPOCTH pacnpocTpaHeH s 00J1aKoB, BpEMEHA Noaxoaa U rno-
paxkawuiero 1IENCTBUA 00J1aKOB.

9. [paHULIBI 30H XUMUUYECKOTO 3apakeHUs ONacHbIM BELIECTBOM
PACCUYUTBIBAIOTCS IO CMEPTEJBLHOU U MOPOrOoBOM TOKCOA03aM ITPU HUH-
rantAUUMOHHOM BO3ACHCTBUM HA OpraHU3M yeJioBeKa JIM6O0 1o NpoOUT-
(bYHKLUUSIM, IPUBEACHHLIM B NpuJIoXeHUU Ne 7 (taba. 7.1, 7.2 npuio-
XeHust No 7).

20. B o0uiemM cnyyae niast BBIOpaHHOTO [-T0 ClieHapHUs paCCYUTHIBA-
IOTCA CAeAYIOLMe XapaKTepUCTUKU BblIOpOca:
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{ () § 0 0 0 >

Q,-: Q wi? QT: qr,a q:}: q‘; qrfa q;::a q};a q;,,:;-na q},:: q},ja t,-xa f!r, riru, f,-H: t,-La
Bbih p: r i H e X Br Fi ] = H H}K Hr Hru Hn He
pi ‘p;"pf‘pf’pi"pf’Rr"Bf’ E’BE’B:"'B:" {? i ? {2 i ? i i"*

Hnsa cucHapus 4 1ipu ucTeueHUM U3 TpyoorpoBoaa, ecjail KoJuye-
CTBO OTIACHOI'O BELIECTBA B OTCEKAEMOM YYaCTKE aBapHUHHOIO TpyooO-
npoBoza cocTasiisieT 6oJiee 20 % obuieit Macchbl BbIOpOca, PACCYUTHI-
BAIOTCS TAKXKE CJEAVIOLIUE XapaKTEPUCTUKU BhIOpOCa:

OTC. Bb1D () oTC. BbIO OTC. BhID fDTC' BbIO BGTC. BuID Hcrrc. BbID
qi ) q}l{i ? pi ¥ 0 Y > 7T ’

21. Indg cueHapus 1 xapaKTepUCTUKU BbIOpOCca pacCYUTHIBAIOTCA I10
CICAYIOLIUM (pOopMYJiaM:
0,=0. (1)
eC/14 U3BECTHA Macca OMacHOro BellecTna B o0opyaoBaHuu Q, Wi
1 = 3
R T,
eC/IM Hen3BeCTHA Macca OonacHOro BeuwlecTtsa B obopygoBaHUM Q, HO

M3BECTHbI 0ObEM ODopynoBaHus V|, naBieHne B 000pyaoBaHHU £ U
TeMriepaTypa B odopynoBaHuu 1.

0 — Ny,
}I-’.I—O" (3)
. BbID 0 0 0
Q=G =q =4 =4, =G =y =G =Gy = @
0 __ Oe __ _OoTc.BBIO __ .
=qx1 = 9x1 = Dx = 0%;
— g — 4TH = ¢ =— ¢ €& =— ¢ OTC. BLIO — [}
tXx=tr=pmM =t =1c=1°" 0; (3)
P lalnl:
Y
P e 5| s (6)
]

* JlanHble ¥ HUKECACAYIOLIME aHANOTHYHbIE OOHYAEHHSA HE UMEIOT (PH3HUYECKOTO CMbIC-
na ¥ HeobxonuMmbl Ang GopMani3aliuy NOACTAHOBOK B GOPMYIAX, PABSHCTRO HA KAKOW-11100
CTaAHH HYNI0 HAYaNbHbIX pa3Mepos 001aKa, NIOTHOCTU U pacxoda (MKW KONKYECTBA OIMMAaCHOIo
BELLUSCTBA) B HEM, & TAKXE ANHTE/IbHOCTH HOCTYIINEH MY ONAcHOTI0 BelliecTBa B aTMoc(epy O3Ha-
YaeT OTCYTCTBHE JaHHOM CTAANU PA3IBUTHUA aBAPUHUHON CHUTYaLIHH.

** [Tpu pacuete no opmyie (6), a Takxke no dopmynam (17), (35)—(36) u (76)—(80) npu
HATHYHMK JOCTOBEPHbIX IaHHBIX O HAYANbHOIT IMJTOTHOCTH BLIOPOCA AONYCKAETCH 3afaHHUE UHOI
BEJUUHHBI C MTPUBEAEHHEM COOTBETCTBYIOLLIMX OOOCHOBAHUIA.

© Odopmnerne. HT LU «INpomuiiuncHHan 6¢3ornacHocTbs, 2008



14 Memoduweckue yxasanua no oyenke nocredemauii

“— - S —— - _— el

rae p, = (Q,/V, — IJIOTHOCTbL ra3000pa3HOToO OMacHOro BEILECTBA B
000pyI0OBaAHUM.

plm — plr — p[m — plu — plc o p[mci BbID — 0 (‘7)

[Ipy OTCYTCTBUM NaHHBIX O HAYAJMbHBIX pa3Mepax NMepBUUHOI0 00-

JaKa PCKOMCHIOYCTCA IIPUHHAMATD CI'o paanyC paBHBIM €TI0 BBICOTEC:
— :

Y
R =H =3 - 8
! 1 \Rpfﬂﬁ ( )
le{ — B]I — Blm — Bln p— BIE - BlnTt:. BbIO — 0, (9)
Hl;ﬁ — le — Hlm — HIH —_ ch — Hln*rc. bl — O (]O)

22. st cleHapust 2 xapakKTeEPUCTUKHU BbIOpoca pacCYUTbLIBAIOTCA NO
clieayroninM QopMyJiam:

0,=0,,=0; (11)

’ 2 Y+l v+
M : By (P~ 7 Yyl
g, =0,85min< |2 1 Pp, (—0] —(——D—J , \Pzpz'y[m] . (12)

\vl B) \h

EC/v UCTeyeHUe NMpoOUCXOOUT U3 TPYOOTIpoBOaa, Ha BXO1e KOTOPOro
CTOUT KOMNIPECCOP, U S NPEBOCXOAUT BEJIUUYUHY 0,2Srp, TO ¢," nonara-
€TCA paBHbIM pacxoay KoMnpeccopa g*°"".

X _ . r_  u_ e orc.Bet®d _ Ox _ Or _ Ornm
@ == == “4x2 Tdx2=9x2 < (13)
. 0n _ 0Oe _ _Oorc.BR6 _ p.
= dx2 = Ix2 = 9x2 =0;
™ __ .. ' TH
t2 = min ((Q + Q'rp)/q2 2 tmc + Qm /qZ ’ rJIHKBHJl)’ (14)
€CJIM U3BECTHA MAcca OMNacHOro BEIEeCTBa B 00opyaoBaHu Q, U

' ' p’ VZR’Z ry '
f,  =minf — + y Tore T 1 tnuu:mm 3
2 (R Téq;rr QTP/qz QTIJ/q2 ) (15)

i
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€CJIU HeU3BEeCTHa Macca ONAaCHOro BelecTsa B obopyaosaHuu O, HO
M3BECTHBI 00beM 00OpyaOBaHUA V., nasacHue B 000pyn1oBaHUU P, 1
TCMIIepaTypa B 000pynOBaHUH 1.

K — — — 4 — B0 — e
2.4\ — rZH Tzr tz rzmc Bhb 0, (]6)
1
P, v
™ _ 0
P2 =P; _;;' ’ (17)
2
P
rae p, = ; T2 — MJIOTHOCTH ra3zoo0pa3HOro onacHOIo BELUECTBA B
2 000pYAOBAHUM.
p;hlﬁ — p}; — sz — P; — Pez — p;T’C.HbIﬁ pa— 0. (18)

[Tpyn OTCYTCTBMU DAHHBIX O HAYAJIbHbLIX pa3Mepax BTOPHYHOIoO 00-
JlJaKa pEKOMEHAYETCS IS NPSIMOYTOJBHOIO CeYeHHUs1 3TOro obJ1aka npu-
HUMATb €ro NoJIYIUMPUHY PaBHOM €ro BbICOTE':

™ _ pru g
H2 ~ BZ = rH, M ; 19
\ 2p5 Uy g (19)
R2 — Bzm — BEH — B;_)E — BZUTC- BHIO — O! (20)
[_[2 — H_;: — H; s H; — Hzﬂ‘rc. Bbi0 — O (2 ])

23. Jlns cueHapus 3 XxapaKTepUCTUKU BbIOpOca pacCUMTHIBAIOTCS 10
cJlieayloluM QopMyJiaM:

Q.=Q,+Qx+Q.+ Q; (22)
V. P
r_ o H V3l , 23
¢ RT, (23)
rne oo — obbeMHas nonst odopyaoBatHs, 3anojiHeHHaa ra3oBoii da-

301 [hopmyna (23) npuUMEHSETCS, ec/iu 3apaHee HEU3BECT-
Ha BenauuuHa @ |.

' B dopmyne (19), a TAKKE faNee B dopmynax (29), (31), (40), (50), (54), (57), (61), (65),
(68), (70), (71), (74), (77), (78), (82), (83), (85)—(90) 1 B cooTHOLIeHHUsIX ITOcse hopMybl (53)

{
UCNIONb3YeTCA BEJHUUHA U, . KOTOpasl BRIYUCIARTCA cortacHo dhopmyse (117).

© Odopmaenne. HTU «Tlpomuitinestiag 6csonacHocTes, 2008
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(T T 3 o Txnnl)

=0"| 1—ex ;
=0 "7 2AHm (24)
Q7 =min {QL Q"‘—Q{}; (25)
Rl O (26)
T =T T = Ton| (AP
" — min _ KU n-ntn KOHT f ’ ’
0; AR B J oy Q°=05 =0t (27)
rne F — naomanb MOBEPXHOCTHU IIpOJIMBa, NTPpUHUMAaETCa paBHOM

IUioumagyM o0BajioBaHUSA, a TIPU OTCYTCTBUU OOBaIOBaHUA
MM HE3HAYUTEJbHOM Macce BbIOpoca onpeaensieTcs Mo

dbopmyJie
X _ I _ y, ¢ &
Sl W (28)
0,05p,,
rone F __ — IJIOILAIb KOHTAKTa ¢ TBepAOH MOBEPXHOCTDIO, 3Ta IIO-

H1ab BKJIIOUAET KaK OOKOBYIO MOBEPXHOCTL 00Ba10BA-
HHST, TAK M [TOJACTUIAOUIVIO MTOBEPXHOCTD, MPH IIPOJIHBE
Ha HEOIpaHHUYEHHYIO TOBEPXHOCTh F = F;

F_

T =T 4T = Tan] AP
o =Min X
2AH V om
1 Foors. WF | (29)
\/_10"6 (5 38+4 1u03¢,¢3)pﬂ \ 10 apep3
L =760exp| AH 1 L L | /R ; (30)
TKHH 71303}.'[

* [1pH HATHYHH NOCTOREPHBIX HCXOMHBIX JAHHBIX O TEOMETPHU H XapaKTepHUCTHKaX 110-
BEPXHOCTH, Ha KOTOPYIO IIPOUCXOOUT NMPOJAUB, IONYCKAeTCA 3agaHie HHOHN TUIOLIANM NpOJIMBA
C NpUBedeHHEM COOTBETCTBYIOIMX 0DOCHOBAHUH.
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= Fu-107° (5,38 + 4, 1ug;3¢¢3)pﬂ *; (31)
=G =0 =45 =03 " =0,3 =0y 3= 3 = -
_qig _q}ﬂ _qigw BbIO —O; ( )
= (0~ 0)/q"; (33)
r;c — t:;' — t3r:-1 —_ ff — I;JTC. BLib — O? (34)
Prun A7 Qf, o L> T, wm 1,>7
5 Q; +05 +0
Py = ! (35)
a P3 PO ! B OCTAJIBHBIX C .
JTy4asix;
RT,\ A
P
- e . P .._—————Q—-'
p3 pmn p( KHI ) R T (36)
p:;;k: p;= pg-_— P;H=P§'TC'BH6=0- (37)

[1pu OTCYTCTBUM JAaHHDbIX O HAYANBHbIX pa3Mepax NepBUYHOTO U
BTOPUUYHOTO 00J1aKOB PEKOMEHAYETCS A5 NMEPBUUYHOIO 061aKa rnpu-
HUMATh HAYAJIbHbI palMyC PaBHLIM €FO BbICOTE, 4 MOJYLUMPUHY BTO-
pPUYHOTO0 00J1aKa — NOJIYLUMPUHE NPOJIUBA:

0,
Ri=H,= ;
i anhlﬁ (38)
B} =0,5VF; (39)
=q5 / (2ufp03 B33 ) (40)

* [1pH pacyeTe MHTCHCHBHOCTH UCITapeHHS M3 NpoJinBa 110 dopmynaM (31), (54). (57), (61)
¥ (63), a TakKe IIPH HCTIONB30BAHUM UHTEHCHBHOCTH UCTIapeHHS B KaUyeCcTBe BCIOMOraTe IbHOM
BeJMUMHEL B dopMyax (29), (50), (62), (64), (65), (68), paBHO Kak H B YEThIpEeX HEHYMEPOBAH~
HbIX hopMyiax nocie GopMVyIbl (53), JomycKaeTcs MPpH HUTHYUH JOCTOBE pHBIX IAHHBIX 3a1aHHe
HHBIX MHTEHCHBHOCTEH UCTIAPEHUA C NpHBEAEHHEM COOTBETCTBYIOLINX OOOCHOBAH W
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18 Memoduueckue yKazanua ho ouerHke nociredecmeuti
X _ pOTC.BHIO _ pr _ pTd _ p¢€ _ n.
BX = BP0 — pr — B = B — (); (41)

Hf=H ™ =H;=H;"=H; =0 (42)

24. J[1na cueHapust 4 XxapakTepUCTUKH BbIOPOCA PACCUUTHIBAKOTCA 110
ciaenyiomum popmyiiam.

Ecau nucredyeHHUE NporucxoamT U3 TpybonpoBoaa, Ha BXOIE KOTOPO-
ro CTOWT EMKOCTb U Beslniuia S npepocxoaut 0,25 . 11060 ucteueHume
MPOUCXOAUT HETTOCPEACTBEHHO U3 EMKOCTH, TO PACXOd OMpPeaeasieTCs
110 hopmyJie

q.. . =0,68 sign(Q; )X

| AH 60" (T4, 2,(T)
x [2Hgp% +2p. (P, — p.(T,)) + kn®__ 40 "wo 407 43
\ gpm p;-](( 4 pH( 4)) K CPTKHH ( )
(7,)= P, exp| AH | -—i R |;
rne pPy\iy)= 14y CXp }cunu TKHH -T;; ’
_ 1 p(T3)
p(7y, pu(19)= R HT — TUJIOTHOCTB ra3o000pa3HoOro onacHoro
) BELLIECTBA NpU Temnepartype 7, 1 naBs-
nenuun p (1,);
K — (yHKkuMs, 3aBucaLlas ot L — aiu-

Hbl y4acTKa TpyOoonpoBoaa OT BX0Aa
710 MECTA pa3repMeTu3auuni (B ciayyae
UCTEUYEHMUSI HENMOCPEACTBEHHO U3 EM-
KocTu L = 0).

2 2
AH ., 0" (T4, p,(T})) + L , 0=L<30D;

20, (p,(T,)-R)C,T,,, 30D
L18, 30D,<L<50D,;

K=<133, 50D <L<100D_; (44)
1,54, 100D, < L <200D,;
1,82, 200D < L<400D ,;
2,1, 400D < L.




Q8APUUHIX 8bIOPOCOB ONACHBIX BCLYECING 19

Eciau ucredyeHue npoucCxXoauT U3 TpyOoOIIpOBOIA, Ha BXOAE KOTOPO-
ro CTOUT HAcocC, a BEJIMUMHA S NpeBOCXOoUT 0’2‘91-;3’ TO g ToJ1araeTcs
paBHBLIM pacxoay Hacoca gre™.

B oCTasbHBIX CiIyqyasiX pacxoll onpeaeasaercs o popmyie
P-F

qmﬁ=sign(Q}'j)0,6Sp}K\2Hg+2 ; L\ (45)

B ciyuae ecaiv UIcTeyeHME POUCXOAMUT Yepe3 TpyOOoripoBOd Y KOJIN-
YeCTBO OITACHOTO BELLUECTBA B OTCEKAEMOM VUACTKE aBapuiHOTO TpYy0O-
npoBoaa cocTap/isieT dosiee 20 % o01iei MacChl BbIOpoca, TO HEOOXO 1M -
MO PacCMOTPETh UCTEYEHHUE ITOC/E OJTOKHPOBKUY aBapHUHOTIO y4acTKa.
CKOpOCTh BLIOpOCA Ha 3TOM CTaMHU OYIeT COCTABISATD:

0,65, SIBUQ e p W2H 8, T,y < Ty

0,65p, sign( ;‘;m )\ 2H g +?2 Pulls) = Ky
O x

Ecnu ucteyeHue U3 TpyooONpoBoOIa 110CE OTCEYSHUST aBapUMHOTO
y4acTKa HE pacCMaTpUBAETCH, TO G, = 0.

oTC __
qﬂhlﬁ -

(46)

CT,>T.. .

Q4 = min Q}H; T Q::Tp 3 (qc; T q:) 1"+ (q; orc T q:mc)t;m T

| 2
+- T” B TKHH T |Tﬂ B TKHH\ kncnpn Fxom ? : (47)
AHKHH \ n F’ =
Qna = st + 45 srclones (48)

0 . 0
Qr4 = min QI;I'( + Q;;KTP — Q:M! C]!f’ + q-‘; c:s'rct{;rc T

T -T. +|T. -T. | [ - F?
. KM I I mnl 7\'ncnpn me RS (49)
AH \ = F’

KHII

.  — N
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20 Memoduueckue yka3zanus no ouyeHke nocieocmeuin

ATy =T Ty =Tl M.,
‘..HKHH = ITin - X

2AH V n
» ) 1 y 2\/7 (50)
J 107 (5,38+ 4,145 00 )P\ Hospas |

rae F’ — naowanbs MOBEPXHOCTU MPOJIUBA, IPUHUMAETCS paBHOM
Jowasy odBaloBaHUA, a NMPHU OTCYTCTBUY O0BATOBAH U
MW HE3HAYUTENBLHOM Macce BbIOpOCca onpeaensieTcs ro

(hopMyJie
1 |, on+or,
"= .O 05 (thlﬁ _ q4 _q‘{) mln t” +
’ p}l'( qﬂblﬁ
Q)I{
OTC ; H o1 .
+(qﬁh16 ~Qaorc — q4mc)mln t qo-rc ’ (5])
BLID
. 4 X
’r . » QH +QHTP _
F=minslons fores fumkenns Duers ; (52)
qulﬁ
X
! =min<it, -t t 'ttt O 53
oTC KMIT ? TIIKKBUA ¥ "UCI ) "HCI 2 oTC 2 ( )
qﬁmﬁ
rac qu'r — [MJ1011allb KOHTAKTAd C TBEDHOH [TOBEPXHOCTbLKO, 2T4A T1J10-

laab BKI0OYaeT Kak 60KOBYIO NNOBEPXHOCTh 0OBAIOBA-
HUS, TaK 1 MOACTUIAIOLLYIO TOBEPXHOCTD; NPU MPOJUBE
Ha HEOrpaHUYEHHYIO NMOBEPXHOCTL F = F7;

.r 27 QH + Q
(qBE15 q4 ) H-
tz quIﬁ

AT (5 38+ 4,140 p0) P

[pH NPOJIUBE B OOBaAsTIOBAHUE

L l— il e — -
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U
" 0,05p,,

e f 107° (5 38+4,1u, 3l:M),:‘)pﬂ
HYIO MTOBEPXHOCTb;

MpU NMpoJIMBE HAa HEOTPAHUYEH -

X
oTC QHDTC P

r 44 4 r
(qulﬁ o fh - QA, )tcrrc + (quIﬁ o q4UTC o q4OTC) OTC
50 _ Nipu NpoOJiIMBe

t”

en Fﬁ‘10_6(5,38+4,luga¢¢4)p}{ |
B O0OBAJIOBAHHWE
nu
0,05p,,
t” — [MPU MPOJIMBE HA HEOTPAHUYEH -

her f 1075(5,38+ 4, 140 o0004) P
HYIO MOBEPXHOCTb,

| 1
rne p,(1;)=F, exp(AHmnu( ~ T )/R} — aBjeHHe HACBIILIEH -
he HbIX MapoOB OMacHOro

KHII BO
BELIECTBA MPU TEM -
rneparype 7

ro3a?

gF =min{q,.q. 4 +a;+ FY10°(5,38+4,1u05,)p, F:  (54)

C (T, -T. +|T, -
q;=q5,,15(1—exp(— p (s = T +17. “‘“DD, (55)

2AH

gy =qss =min{q;, g,.6-9:}; (56)

i 5. o I 5304 15) .} 57

c(1,-7T, +\T,-T,_
Gaore = Do (l—eXp(— P( 4 AH l k I)J} (33)

KHII
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AMemoduueck e yKazanus no oleHke RoC.1e0cmauil

rr_ _00TC, BBIO : ’ OTC ’ _ =
q4mc _ q}K‘-l- = MmN {q40TC‘ quIﬁ o q4OTC}’ (39)
Or _ O _ . On _ QOe _ :
Dxs =9xa = dxg = Txa = O? O, (60)

FJu107 (5,384 4.1 00, ) P,y + 0,85 X

| ( T 71 |

(. _:_._ ‘. e —a
- Y Bl (L] 2|
XMming |2 P — P S
N 1P ) (ﬂ] : V 4p4{("{+1)
rurc.ﬂmﬁ

\ Y= A
b0 11l 1 +1y <7 AHOO 1+t A1 410 s

D oTe
HQ0n >0 e w
gy =4 FJ107™ (5,38 + 416,00, ) P, + 0.88

. Y P, Y} P, 1
Xmin< |2 p e, (p (1) 1, J —[ _.
ﬁ\} Y_l X ( ) )\\pﬂ(n) PH(E)/ }

\J P (TJ)pH (pH (7:1) THHH) H | | .

| |

Bl

-~ | b
.
+
[—
e’

.

Pl +1s +1 0 > 00 =00 T, > T,

OTC y

/ ? A OTL. BbIQ A A
LO. U+t +10 41, >3 QH:.., =Q i 13T
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|

S Jul07°.538p +0.85 x

2 i ]* vl ]

——m

T '
. Y Bt (R [ ) ]?—l

xmins (2——P — N A ,
| v s (ﬂ) [R;J VA

qudo '+t

O7TC

F1X 1O < B0 A A+ )T >

OTI¢ * OTC OTC

MQ >0 o

g =48 Ju107-538p, +0.85 x (62)

Y+1

)
p(Ty)) |

-t | o

‘ Y £
xmin{ |2 e (2.(1L), T, ]
\ 'Y"'lp 4P (p * ) (pn(]jl)

y+1
> |
Vpﬂ(n)pﬂ(pﬂ(ﬂ), THHH)Y( )Y ae

Y+ 1
J
, ’ X OTC, BbID X  _ NX .
Ul Ty + 1, > Lores QHTF’ -QH"“: w Y 7?4 > T""'””,
’ ’ X DTC. BBIO X X .
0., ! +rm*{: +f4 +f4 >’ra.rc, QH'!p - O ™ H 7:1 S'T;CHH ’

gy = FJu107 (5,38 + 4,110 4 ) 2, + 5,385 1 W10 ps (63)

s =5.385  Jul0®p . (64)

roe S = — 3(pdekTUBHA NIOLALL IMHUCCHH U3 PA3repMETH3IHPO-
BAHHOI0 000pya0BaHUS (ONpeaesieTes: C YY4CTOM MaKCH-
MAJIbLHOW MJIOWAAM CBOOOOHON NOBEPXHOCTU B 000OPYA0-
BaHUMW Sﬂﬁop), HAXOAUTCS U3 COOTHOLLEH U

Smax = min{SOGOp! P4 ”063¢(p45/(\/’ﬁ'5=38'10-6PH)} : (65)
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24 Memoduveckue ykazanusa no ouenke nocaedcmaui

. |9y +0,
1% = min{ - H 't~} (66)
qulﬁ
X
TC. BLIO __ . ’ X ’ HOT TP
f: ) = Imin fHHKBHiI _IOTC _r4 —r L oTC _f;;'rc 3 (67)
quIﬁ
1 x|, Qu+0.s
Lo = = —<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>