Ilpukaz MYC P® om 10 uras 2009 2. N 404 "06 ymeepocdeHuu memoduku
onpedesieHUs pACHEeMHbIX BGeAUYUH NOMCAPHO20 PUCKA HA NPou3800CMEeHHbIX
o6vekmax" (c uameHeHusAMU U AONOJAHEHUSIMU)

B cootBeTcTtBMN ¢ DepepanbHbIM 3akoHOM OT 27 gekabpsa 2002 r. N 184-d3 "O
TEXHUYECKOM perynuposaHun"* u noctaHoBneHvem [lpaButenbctBa Poccunckon
®epnepaumm ot 31 mapta 2009 r. N 272 "O nopsigke npoBedeHUsi pacyeToB MO OUEHKe
NoXXapHOro pucka"** npukasblBato:

YTBEpauTb NnpunaraeMyro MeToauky onpeaeneHnsa pacHeTHbIX BENUYNH MNOXapHOro
pucka Ha NPoOn3BOACTBEHHbLIX OO bEKTAX.

lNepBbIN P.X. Uanukos
3amectutesnis MuHucTpa

*

CobpaHune 3akoHogaTenbctBa Poccunckon depepauunmn, 2002, N 52, (4. ),
cT. 5140; 2005, N 19, c1. 1752; 2007, N 19, cT1. 2293; N 49, cT. 6070; 2008, N 30 (4. II),
CT. 3616.

** CobpaHue 3akoHogartenbcTBa Poccuinckon Pegepaumn, 2009, N 14, ct. 1656.

3apeructpuposaHo B MuHiocte PO 17 asrycta 2009 r.
PernctpaumoHHbin N 14541

MpunoxeHune
K npukasy MYC P®
ot 10 urona 2009 r. N 404

MeToauka onpeaeneHnsa pac4yeTHbIX BeJIMYMH NOXAPHOro pMcka Ha
NPOU3BOACTBEHHbIX 06 beKTax

. O6wWwume nonoxeHus

1. HacTtosiwaa metoguka onpeneneHns pacyeTHbIX BeSIMYMH MoXapHOro pucka Ha
Npomn3BOACTBEHHbIX 0ObekTax (ganee - MeToamka) ycTaHaBnvBaeT MNOPSOOK pacyeTa
BEJIMYMH MOXapHOro pncka Ha Npon3BOLACTBEHHbLIX 06beKTax (aarnee - 0O6bEKT).

MonoxeHna HacToswen MeToauKM He pacnpoCTPaHAKTCA Ha onpeaeneHue
pacyeTHbIX BEMNYMH MOXAPHOro puUCKa Ha NPOU3BOACTBEHHbLIX 0O6BbEKTax cneumnanbHOro
Ha3Ha4yeHusl, B TOM 4ucne obbekTax BOEHHOro HasHayeHusi, obbekTax Npou3BOACTBA,
nepepaboTkn, XpaHEeHWs paguMOakTUBHbLIX W B3pblBYaTbIX BELWECTB W MaTepuanos,
O0BbEeKTaxX YHUUTOXEHUSI U XPaHEeHUS1 XUMWUYECKOrO OpYXUs U CpeactB B3pbiBaHMUS,
Ha3eMHbIX KOCMWYECKMX OOBEKTax WM CTapTOBbIX KOMMMEKcax, ropHbiX BblpaboTkax,
obbekTax, pacrnonoXeHHbIX B riecax.

2. Pac4yeTbl NO OUEHKE MNOXapHOro pucka MnpoBOAATCA MyTEM COMOCTaBIEHMUS
pacyeTHbIX BEeNIMYUH MOXAapHOro pucka C COOTBETCTBYHOLMMA  HOPMAaTUBHbLIMU
3HaYEeHNSMUM MNOXapPHbIX PUCKOB, YCTaHOBMNEHHbIMN DeaepanbHbiM 3aKOHOM OT 22 uiongd



2008 r. N 123-03 "TexHuyeckun pernameHT o TpeboBaHMAX noxapHom 6esonacHocTn"*
(oanee - TeXHNUYECKMI pernameHT).

3. OnpepeneHne pacyeTHbIX BENWYMH MOXApPHOrO pucka Ha obbekTe
OCYLLECTBIISIETCA HA OCHOBaHWUMU:

a) aHanmn3a NoXXapHoW ONacHOCTN O0BLEKTA;

6) onpeneneHnst YacToThbl peanu3aunmn NoOXKapoonacHbIX CUTyaLnii;

B) NOCTPOEHUS Nonen onacHblx oakTopoB noxapa As1si pasfnyHblX CcLeHapueB ero
pas3BUTUS;

) OUEHKM NOCneaCcTBUA BO3AENCTBMS OnacHbIX 0akTOPOB MNoXxapa Ha niogen ans
pasnnYHbIX CLEHAPUEB €ro pPasBUTUS;

A) Hanuuusa cuctem obecneyeHunst noxxapHom 6e3onacHOCTU 30aHNN, COOPYXXEHUIN U
CTPOEHUM.

4. Pac4yeTHble BenU4YMHbI MOXaPHOro pucka SBMSATCA KONMUYECTBEHHOW Mepou
BO3MOXXHOCTW peanusauumm NoXXapHon onacHOCTU 00beKTa 1 ee nocneacTsmn ang nogen.

KonnyectBeHHOM MepPOM BO3MOXHOCTU peanmsauum noxxapHom onacHOCTN o0bekTa
ABNsieTcs puck rmbenu nogen B pesynbtarte BO3AENCTBUSA onacHbIX (pakTopoB noxapa, B
TOM yuncne:

puck rmbenn paboTHMKa 06BLEeKTa;

puUck rmbenu nogen, Haxoaswmxca B cenntedbHom 3oHe BONn3n obbekra.

Puck rmbenu nogen B pesynbtate BO3LENCTBUSA OnacHbIX (pakTopoB mnoxapa Ha
00beKTe XapakTepusyeTCs YMCNOBbIMUA 3HAYEHUAMU UHOMBMAOYANbHOMO U CouMarnbHOro
NO>XXapHbIX PUCKOB.

5. Ona uenenm Hactoswen MeToauKM UCNOMb3YOTCA OCHOBHbIE MOHATUA,
YCTaHOBIEHHblE CTaTben 2 TeXHNYEeCKoro pernameHTa.

Il. OGwme TpeboBaHUA K onpeaeneHnto pacyeTHbIX BENTMUYUH NOXAPHOro pMcKa

AHanus noxxapHou onacHOCTU 06bekTa

6. AHann3 noXkapHown onacHocT obbekTa npegycmaTpuBaeT:

a) aHanua rnoXapHoM OnacHOCTM TEXHOSIOMMYEeCcKoO cpeabl U MNapamMeTpoB
TEXHONOMMYeCKNX NPoLLEeCCOB Ha OOBLEKTE;

6) onpegeneHne nepedHsa noXxapoonacHbIX aBapUMHLIX CUTyauUn U NapamMeTpoB
OS5 KaXKOoro TeXHONOrM4eckoro npouecca;

B) onpefeneHne Ans Kaxaoro TEeXHONOrMYeckoro rnpouecca nepeyHsi MpUYmH,
BO3HWKHOBEHME KOTOPbIX NO3BOSISIET XapakTepm3oBaTb CUTYaLMIO KaK NOXapOOnacCHYIo;

r) NOCTPOEHME CLUEHapUeB BO3HWKHOBEHMS U Pa3BUTUSA MOXaApOB, BREKYLLUMX 3a
cobon rmbenb nogen.

7. AHanus noxapHOW OnacHOCTU TEXHONOrMYeckon cpeabl U NapamMeTpoB
TEXHOMNMOMMYECKMX MpoOLecCoOB Ha o0ObekTe npegycMatpyMBaeT  COMoOCTaBlieHMe
rnokasaTtenem mnoXapHoOW OnacHOCTM BeLecTB M Martepumanos, obpaluarolmxcs B
TEXHONOrM4YecKkoM npoLiecce, ¢ napameTpaMmm TEXHONOrMYECKOro npotecca.

[MepeyeHb noTeHUnanbHbIX NCTOYHUKOB 3axuraHus noXapoonacHoMm
TEXHOMOrMYEeCKOM cpeabl onpeaernseTca MnocpeAcTBOM COMOCTaBfeHUs napamMeTpoB
TEXHOMOMMYEeCKOro npoLecca U UHbIX MICTOYHUKOB 3aXKUraHUA C nokasaTensaMm noxxapHom



ONacHOCTW BeLLECTB N MaTepuaros.

8. OnpeneneHne nepeydHs NoOXKapoonacHbIX aBapUMHLIX CUTyauun U napameTpoB
ONS  KaKOoro TEeXHOSIOrMYeckoro npouecca OCYyLEeCTBASeTCA Ha OCHOBe aHanmsa
MOXXapHOW OMAaCHOCTM KaXgoro M3 TEXHOMOMMYECKMX NMPOLIECCOB, NpeaycMaTpuBatoLLEero
BblIGOp cuTyauun, npu peanumsaumm KOTOPbIX BO3HMKAET OMNacHOCTb AN JoAen,
HaxXOASLWMXCA B 30HE MNOpaXeHuUsi onacHbiMM akTopamu noxapa, B3pbiBa WU
COMyTCTBYHOLLMMWN NPOSABIEHNAMM ONacHbIX hakToOpOB noxapa.

He nognexaTt pacCMOTPeHW0 cuTyauuun, B pesyrnbTaTe KOTOPbIX He BO3HUKaeT
ONacHOCTb AN XXM3HU N 340pOBbS NoAeN. DTN CUTyaunn He yYUTbIBAKOTCA Npu pacyeTe
MOXXapHOro pucka.

9. [Ina kaxgon noxapoornacHou cuTyaumm Ha obbekTe NpuBOAUTCA OnmncaHue
NPUYMH BO3HUKHOBEHUS N Pa3BUTUA NOXKAPOONAaCHbIX CUTyauui, MEeCT UX BO3HUKHOBEHUS
N bakTopoB MoXapa, NPeacTaBnsAWMX ONACHOCTb AMS XM3HM U 340POBbs NOAEN B
MecTax nx npebbiBaHus.

10. [Ona onpegeneHns nNpuYMH BO3HWKHOBEHUSI MNOXapoOornacHbIX CUTyauun
paccmMaTpuBaloTCs COObITUS, peanu3auns KOTOpbIX MOXET npuBecTu K obpasoBaHuto
roptoden cpebl U NOSBIIEHMIO UCTOYHMKA 3aXXMUTaHWUS.

Hanbonee BeposATHbIMW COOLITUAMKM, KOTOpPbIE MOryT SBAATbLCA MNpUYMHAMM
noXxapoonacHbIX CUTyaunin Ha 0bbeKTax, cunTaroTCa cregyrome cobbITUsS:

BbIXO, MapaMeTpoOB TEXHOSIOMMYECKMX MPOLIECCOB 3@ KPUTMYECKME 3HaYeHus,
KOTOpbI/ Bbl3BaH HapyLleHMEM TEXHOSIOrMYECKOro perriameHTa (Hanpumep, nepenuve
XWOKOCTU MpU CrMBOHANMBHBLIX onepauusx, paspyleHue obopynoBaHus Bcnencreve
NpeBbIEeHNs AaBrneHna Mo TEeXHOMOMMYeCcKMM MpuyYMHaM, nosBNEHNEe WCTOYHMKOB
3aXuraHumsi B Mectax ob6pasoBaHusi FOPOYMX ra3onapoBO3AYLUHbIX CMEeCen);

pasrepmMeTm3aumst TeXHONOrm4eckoro obopyaoBaHus, Bbl3BaHHAsi MeXaHU4YeCKUM
(BNMsiHME NOBBLILLEHHOTO UM MOHWXKEHHOrO AaBMeHUs, AMHAMUYECKMX Harpy3oK u T.M.),
TeMnepaTypHbIM (BIIMSIHUE MOBbILLIEHHbBIX UM NMOHMKEHHbIX TEMMNepaTyp) U arpeCCUBHbIM
XUMUYECKUM  (BNUSIHWE  KUCINOPOAHOW, CEpPOBOAOPOLHOM, SNEKTPOXUMUYECKOW U
BMOXMMMYECKON KOPPO3UKN) BO3AENCTBUAMM,;

MexaHu4ecKkoe nospexaeHne obopyaoBaHus B pesyrnbTaTe owuMbok paboTHMKa,
nageHus npegMeToB, HEKAYEeCTBEHHOIO NPOBELAEHNS] PEMOHTHbBIX U perfiaMmeHTHbIX paboT
n T.n. (Hanpumep, pasrepmeTusaums 06opyaoBaHUS UNKN BbIXOL U3 CTPOS ANIEMEHTOB €ro
3aWmnTbl B pes3ynbTaTe [MOBPEXOEHUA nNpU  PEMOHTE WM CTONIKHOBEHUS C
XenesHo4OPOXHbIM UM aBTOMOBUITbHBIM TPAHCMOPTOM).

11. Ha ocHoBe aHanmusa noXapHon onacHocTu obbekTa Npu HeobXoaAMMOCTU
NpoBOANTCA onpefesieHMe KOMMsiekca OONOSTHUTENbHbIX MepPOnpPUSaTUA, U3MEHSIHOLLMX
napamMeTpbl TEXHOSIOrMYECKOro npouecca A0 YpPOBHs, obecneymBaiowero AonyCcTUMbIN
NOXXapHbIN PUCK.

12. [Ona BbISABMEHUS MOXapOONaCHbIX CUTyauunh OCyWecTBndeTca [eneHue
TEXHONOrM4Yeckoro obopyaoBaHUA (TEXHOMOMMYECKUX CUCTEM) MpPUM UX HanNuuMm Ha
ob6bekTe Ha y4yacTkM. YKaszaHHOe [JefieHuMe BbIMOSHAETCA UCXOAA M3 BO3MOXHOCTU
pasgenbHoM  repMeTmMs3auMm  9TUX  y4acTKOB  MNPW  BO3HWKHOBEHUM  aBapuu.
PaccmaTtpuBaloTcsl  noxapoonacHble — CUTyauun, Kak Ha  OCHOBHOM, TakK W
BCNoOMOraTesnlbHOM TeXHOMOrm4yeckom obopyaoBaHun. Kpome 3Toro, yunmTbiBaeTca Takke
BO3MOXXHOCTb BO3HWKHOBEHMUS MOXapa B 34aHUSAX, COOPYXEHUAX N CTPOeHusx (ganee -
3[aHuns1) pasfiMyHOro Ha3Ha4YeHNd, PpacnosiIoXXeHHbIX Ha TeppUTOpUN obbekKTa.



B nepeyHe noxapoonacHblXx cUTyauun MNPUMEHUTESNTIbHO K KaXKOOMYy Y4yacTky,
TEXHOMOMMYECKON YCTaHOBKE, 30aHMI0 OOBbEeKTa BbIAENSAKTCA rPYMmnbl NOXapoonacHbIX
CUTyauuin, KOTOPbIM COOTBETCTBYIOT OAMHAKOBbIE MOAENN MPOLECCOB BO3HUKHOBEHUS U
pa3BUTKSI.

[Mpn aHanuMse noXxapoornacHbIX CUTyauuwn, CBA3aHHbIX C pasrepmeTusauuen
TEeXHONorn4eckoro obopyaoBaHusi, pacCCMaTpmMBaOTCA YyTEUKM NPU PasriMyHbIX guameTpax
NncTeyeHuns (B TOM YMCrie MakcMmarsbHble - NpY NOSIHOM paspyLleHnn obopygoBaHUsA Unn
nogsoadaLmx/oTBogaLmMx Tpybonposoaos).

OnpepeneHne 4acToTbl peanu3aumm NoXxapoonacHbIX CUTyaUumn

13. Ona onpeneneHus 4actoTbl peanu3aumm MoXapoonacHbIX CuTyauun Ha
06beKkTe UCnonb3yeTca NHoOpMaLmS:

a) ob oTkaszax o6opyaoBaHUs, UCNOSTb3YEMOro Ha OObEKTE;

6) 0 napameTpax HageXXHOCTN NCNOoSIb3yeMoro Ha obbekTe obopyaoBaHuUs;

B) 00 OLIMBOYHbIX AencTBUAX paboTHMKa 06beKTa;

) O rMapomMeTeoposiornyeckon o6CTaHOBKE B paioHe pasMeLleHnst 00bekTa;

A) 0 reorpadnyecknx 0COBEHHOCTSAX MECTHOCTM B panioHe pa3melleHns obbekTa.

14. [Insa onpefeneHna 4acToTbl peanusauum noXapoonacHbIX CUTyauun MoryT
NCNoNb30BaTbCA CTAaTUCTUYECKME [daHHble MO aBapUMHOCTU UM pacyeTHble LaHHble Mo
HaOEeXHOCTU  TexHomnorundeckoro obopynoBaHWdA, COOTBETCTBYWOLWME  crieunduke
paccmaTpuBaemMoro obbekTa.

15. IH(hopmaLms o YacToTax peanusaumm noxapoonacHbIX cUTyauun (B TOM Yncne
BO3HUKLUMX B pe3yrbTaTe owmnbok paboTHuKa), Heobxogmmas Ansd OUEHKM pucka, MOXeT
ObITb MNOSlydeHa HenocpenCTBEHHO W3 [aHHbIX O (PYHKLUMOHMPOBAHUN UCCIeayeMoro
obbektTa unNM n3 AdaHHblX O YHKUMOHMPOBaHUM Apyrux MNofo6HbIX O6bEKTOB.
PekomeHayemMble cBeleHUs NO YacToTaMm peanusauum MHULMUPYIOLLNX MOXapoornacHble
cUTyaummn cobbITU ONst HEKOTOPLIX TUNOB 060pyAoBaHUS OO6BEKTOB, YacTOTaM yTeyek 13
TEXHONOrM4Yecknx TpybonpoBoaOoB, a TakkKe YacToTaM BO3HUKHOBEHNSA NOXapoB B 30aHUAX
npuseneHbl B npurnioxeHun N 1 K HacToswen MeTtoaunke.

MocTpoeHune nonemn onacHbIX PakTOPOB NoXapa AN Pa3NUyHbIX CLeHapueB ero
pa3BuTus

16. lpu nocTpoeHUM mnornen onacHbIXx (aKTOPOB MoXapa Afs  PasnnyHbIX
CLleHapVeB ero pasBUTUS YYNTbIBAIOTCS:

TENNOBOE M3Ny4yeHue npu hakenbHOM TFOpPeHUM, MNoXKapax MNPONIMBOB TOPHYMX
BELLECTB Ha NMOBEPXHOCTb N OFHEHHbIX LUapax;

N30bITOYHOE [aBneHne W  UMMYNbC BOMHbI  [AaBMEeHUs MNpu  CropaHum
ra3onapoBO3YLLUHON CMECU B OTKPbITOM MPOCTPAHCTBE;

N30bITOYHOE [aBfeHne W WMMYNbC BONMHbI AaBfeHUs Mpu paspbiBe cocyaa
(pe3epByapa) B pe3ynbTaTe BO3AENCTBUS HA HETrO o4ara noXxapa;

N30bITOYHOE aBreHne NPy CropaHnm rasaonapoBO3aYLLHON CMECU B NMOMELLEHUN;

KOHLIEHTPaLUSA TOKCUYHbIX KOMMOHEHTOB NPOAYKTOB FOPEHUSI B MOMELLIEHWM;

CHWXXEHME KOHLIeHTpaLUmMmM KUCNopoaa B BO3ayXe NOMELLEHUS;



3aZbiIMNeHne aTMocgepbl NOMeLLEHNS;

cpeaHeobbeMHas TemnepaTtypa B NOMeLLeHUu;

pacLUMpsaoLWmneca NpoayKTbl CropaHnsa Npu peanuaaunmn noxapa-BCrbILKN.

OueHka BenWYUH YyKasaHHbIX (aKTOPOB MNPOBOAUTCS Ha OCHOBE aHanmsa
dU3NYECKNX SABMEHUN, NpoTeKawLWmMX nNpu MnoXapoonacHblX CUTyauusix, MoXxapax,
B3pbiBax. [lpM 3TOM paccmatpmBalroTCs crieayowne npoLecchl, BO3HMKaKOLWMe npu
peanunsaymm NoXapoornacHbIX CUTyauui 1 NoXapoB Unn ABNaLWMeCcs UX NocrneacTBUSMm
(8 3aBucumocTn oOT Tuna obopymoBaHus M obpallalomxcs Ha OOBbeKkTe roproymx
BeLLEeCTB):

NcTeYeHne XUOKoCTU N3 OTBEPCTUS;

ncTevyeHune rasa n3 OTBEpCTUS;

ABYyX(asHoe ncreyeHne n3 oTBepCTus;

pacTekaHne XXUAKOCTU Npu paspyLleHnn obopyaoBaHus;

BbIGpOC rasa npu paspyLieHmn obopynoBaHug;

dopMrpoBaHMe 30H 3ara3oBaHHOCTMU;

cropaHuve rasonapoBo3ayLHON CMEeCU B OTKPbLITOM NPOCTPAHCTBE;

paspylleHne cocyga C Meperpeton NerkoBoCnaMeHSAIWENCa  XUOKoCTbIo,
roproyen XNOKOCTbIO UM CKMKEHHBIM FOPHOYMM rasomMm;

TEnnoBoe n3ry4yeHne OT rnoxapa nposiMBa UnNu OrHEHHOrO Lapa;

peanunsaums noxapa-BCriblLLKH;

ncnapeHue XnakocTn u3 nposnuea;

obpa3oBaHue razonapoBo3gyLLHOro obnaka (rasbl U napbl TsHXXenee Bo3ayxa);

cropaHue rasonapoBO3QyLIHON CMECW B TEXHOMNOrM4eckom oOopyaoBaHUM Wn
nomeLleHuu;

noXxxap B NOMeELLEHNN;

dakenbHOe ropeHne CTpym XXUOKOCTU U/Mnu rasa;

TennoBoe n3ny4veHne ropswiero obopyaoBaHus;

BCKMNaHue 1 BbIBpOC ropsiLen XnakocTn Nnpu noxape B pesepayape.

Takke, npu Heob6xooMMOCTU, paccMaTpUBalOTCA MHbIE MPOLLECChl, KOTOPble MOryT
NMETb MECTO NMPW BO3HUKHOBEHUM NOXapOOnacHbIX CUTYyaLUUn U NOXapos.

17. [Ons onpegeneHnss BO3MOXHbIX CLEHapueB BO3HWKHOBEHUSI U pas3BUTUS
noXxapoB pekoMeHAyeTCsl UICNoSib30BaTb METOA SIOrMyecknx gepeBbeB cobbITui (Oanee -
nornyeckoe oepeBo).

CueHapun BO3HMKHOBEHUS U PasBUTUS MOXapoomnacHOW cuTyauum (rnoxapa) Ha
NorMyeckoM epeBe OTpaXKaeTcs B BUAE NocrnenoBaTefnibHOCTM COObITUI OT MCXOOHOro 40
KOHeYHoro cobbiTus (qanee - BeTBb AepeBa CcoObITUI).

Mpouenypa NoCTPOEHUs NIOrMYeckoro aepesa cobbITUN NpuBeLeHa B MPUIIOXKeHUN
N 2 k HacTosAwen MeToauke.

[Mpy NOCTPOEHUN NTIOrMYeckoro gepesa CobbITUN NCMOMb3YTCA:

YyCrNOBHaA BEPOATHOCTb peanusauuu pasfnunyHblX BETBEW JOrM4yeckoro aepesa
cobbITM N Nepexoga NoXapoonacHoOM CUTyauun UM noxapa Ha Ty UMY UHYK CTaauto
pasBUTUS;

BEPOATHOCTb  3(ppeKTMBHOro  cpabaTbiBaHUA  COOTBETCTBYHOLUMX  CPeAcTB
npefoTBpalLeHns  WUnuM  Jfiokanu3auuMm noXxapoomnacHoW cuTyauum unm  noxapa
(MpMHMMaeTCcsa ncxonst U3 CTaTUCTUYECKUX AaHHbIX, NyONMKyemMbiX B Hay4YHO-TEXHUYECKOM
XypHane "lNoxapHas 6e3onacHOCTb" UM No NacnopTHbIM AaHHbIM 3aBOAa - U3roTOBUTENS



obopyanoBaHus);

BEPOSITHOCTb MOPAXXEHUS1 PACMOSIOKEHHOIO B 30HE MoOXapa TEXHONOrM4Yeckoro
obopyaoBaHuna 1 30aHnn o6bekTa B pesynbTaTte BO3AENCTBUSA Ha HUX ONacHbIX (0akTopoB
noxxapa, B3pblBa.

18. OueHka onacHbIX ()akTOpOB noOXapa MNpPOBOAMTCA C MNOMOLLBD METOAOB,
npueBeaeHHbIX B npunoxennn N 3 K HacToswen MeTtoauke.

OueHka nocneacTBu BO3AeNCTBUA onacHbIX PakTOpPOB NoXapa Ha ngeun ans
pa3nIM4YHbIX CLUEHapUeB ero pa3BuTus

19. OueHka nocneacTBUN BO3LOENCTBUS OMaCHbIX (PaKTOpOB noxapa, B3pbiBa Ha
niogen AOnsa  pasnuyHbiX  CUueHapueB WX pPasBUTUA  OCYLLECTBNAETCH Ha OCHOBe
cornocTasneHns nHdopmaumm 0 MogennupoBaHUM ANHAMUKN OMacHbIX (PaKTOpOoB noXxapa
Ha TeppuTopuM OOBEKTa W Npunerarvwen K Hemy Tepputopum U MHpopmMauum o
KPUTUYECKMUX OS99 XU3HU N 300POBbSA N0AEN 3HAYeHUsIX OracHbIX (PakTopoB noxapa,
B3pbliBa. [Na 3TOro UCNosib3yTCH KPUTEPUM MOPAKEHNS Jlogen onacHbIMU dpakTopamu
noxapa.

20. INpwn oueHke NocneacTBM BO3AENCTBMS OnacHbIX hakToOpoB noXapa, B3pbiBa Ha
nogen  and  pas’nuyHblX  CLEHapueB  pas3BUTMA  MNOXapOOMNacCHbIX  CUTyauuin
npegycmaTpvMBaeTcs onpefeneHne 4ucra nogeun, nonaswmx B 30HY MNOpaXeHus
onacHbIMU (hbakTopamu noxapa, B3pblBa.

[na oueHKn noXapHOro pucka WCMOMb3ylT, Kak MpasBunio, BepOSTHOCTHbIE
KpUTEPUMN MNOpPaxXeHna ngen onacHbiMu aktopamu noxapa. [eTtepMuHUpoBaHHbIE
KpUTEPUU NCMONb3YHTCA NPU HEBO3MOXHOCTU MPUMEHEHNS BEPOSATHOCTHLIX KPUTEPUEB.

[leTepMUHMPOBAHHbIE W  BEPOSITHOCTHbLIE KPUTEPUM OLIEHKM MNopaxaroLero
AEeNCTBNA BOSHbI aBNeHUs U TEMNOBOro U3ryyYeHns Ha nioaen npuBeaeHbl B NpUoxeHmnm
N 4 k HacTosAwen MeToauke.

AHann3 Hannumsa cuctem obecneyeHns NoXXapHou 6e3onacHOCTU 3a4aHUN

21. lNpwn aHanuae BAnaHUS cuctem obecnedeHnsa noxapHon 6e3o0nacHOCTM 30aHUN
Ha pacyeTHble BeSIMYUHbI MOXAaPHOro puUcKa npegycMaTpuMBaeTCcss pacCMOTpeHue
KOMMsiekca MeponpuaTnin no obecrneyeHunto noxapHon 6e3onacHocT obbekTa.

Mpn 3TOM paccmaTpuBalOTCa creaylwme Meponpuatua no obecneveHuto
noXkapHoun 6e30nacHoOCTH:

MEpPONpUATUS, HanpaBfeHHbIe Ha NpeJoTBpaLLEeHNe noxapa;

MEepPOnNpUATMS NO NPOTUBOMOXapPHON 3awiuTe;

OPraHn3aLMOHHO-TEXHMYECKME  MeponpuaTuas  no  obecnevyeHnto  NoXKapHOM
B6esonacHocTu.

22. MeponpuaTtua no obecneyeHuo noxapHonm 6e30MacHOCTM YYUThIBAKOTCS Npu
onpegeneHnn 4acToT peanu3aumm noXapoonacHblX CUTyauuin, BO3MOXHbIX CLEeHapueB
BO3HWKHOBEHUSA U pPasBUTUSA NOXapOB M MOCMeACTBUA BO3OENCTBUS OMACHLIX (DakTOpOB
noxapa Ha nogen ons pasnuyHbiX CLleHapueB ero pasBuTus.



lll. Mopsaok BblYNCIEHUA pacYEeTHbIX BEJNIMYMH NOXAPHOro pucka Ha oobekTe

23. PacueT 3HayeHun UHAMBWUAYaNbHOMO M COLMANbHOrO MOXapHbIX PUCKOB B
30aHNSX U Ha TeppuTopun obObekTa, a Takke B cenuTebHol 30He BOMM3M obbekTa
NpoBOOUTCS C WCMONMb30BaHMEM B KayecTBe MPOMEXYTOYHOW BENWYMHBI 3HAYEHUS
COOTBETCTBYIOLLErO NOTEHLMANBHOrO NoXXapHoro pucka.

NMoTeHUMaNbHbLIN NOXAaPHbLIN PUCK HA TEPPUTOPUN OOBEKTA U B CENTIUTEOHOMN 30HEe
BONM3M obbekTa

_1)

24. BenuWuuHa MNOTEHUMANbHOTO MOXAPHOTO pucKa P(a)(roz[ (nanee -
noTeHUnanbHbI PUCK) B OMNpedesieHHOM TOYKe (@) Kak Ha TeppuTopun obbekTa U B
cenutebHon 3oHe B6M3M 0bbekTa onpegensieTca no gopmyne:

P(a)zszj(a)'Qj
= (@)

roe J - YnCrno cueHapueB pasBUTUS NOXapOOonacHbIX CUTyauun (Noxapos, BETBEN
Nornyeckoro aepesa codbITuin);

Qg(a) - ycnoBHass BEpOATHOCTb MOpaXeHUs 4YeroBeka B OnpeaeneHHON Touyke
Tepputopuu (a) B pesynbTaTe peanusaumm j-ro cueHapus pasBuTUSA MOXapoonacHbIX
cuUTyauum, oTBeYvaroLLero onpegesieHHoOMy MHULMUPYoLWEeMY aBapuio COBbITUIO;

Qj- HaCT?Ta peanu3auuu B Te4eHue roga j-ro cueHapusi pasBuTus noXxapoonacHbIX
cuTyauun, rog .

YcnoBHble BEpOATHOCTU NnopaxeHus venoseka Q g(a) onpeaensatoTca no Kputepusm
nopaxxeHus fogen onacHbIMn dpakTopamu noxapa, B3pbliBa.

[Mpu pac4yeTe pucka paccMaTpuBaloTCH pasfnnyHbie MeTEOPOISIOrMyeckme yCrioBus C
TUNWUYHBIMW HanNpaBnNeHUSMU BETPOB U OXXMAAEeMON YacTOTON UX BO3HUKHOBEHUS.

25. Tpn npoBegeHun pacdeTa pucka npegycmaTpuBaeTcs paccMoTpeHue
pasfiMyHbIX MOXapoonacHbIX CuUTyauun, onpeneneHne 30H MOPaXeHUs OracHbIMU
dakTopamu noxapa, B3pblBa W YACTOT peanus3auum yKasaHHbIX MNOXapoornacHbIX
cutyauun. [ins ynobctea pacyeToB TEpPUTOPUS MECTHOCTU MOXET pasfensiTbCs Ha 30HbI,
BHYTPUY KOTOPbIX BENUYUHbLI P(a) nonaratoTcs ogMHaKoBbIMMU.

26. B Heo6xoanMBbIX Cryyasax OLeHKa yCNOBHOW BEPOATHOCTY NOpaXeHns Yernoseka
NpPOBOANTCS C y4€TOM COBMECTHOrO BO34eNCTBUSA bonee 4em o4HOro onacHoro gakropa.
Tak, Hanpumep, 4N pacyeTa YCrOBHOW BEPOATHOCTU MOPaXeHUA 4enoBeka npu
peanusauumu cueHapus, CBAA3aHHOro co B3PbIBOM pe3epByapa C
nerkoBocnaMeHsLWenca Xuakoctoto (danee - J1IBXK) nog gasneHnem, Haxoasierocs B
ovare noxapa, HeobxoaANMMO y4uTbiBaTb, KPOME TEMMOBOro U3ryyYeHnsa OrHEHHOro Lwapa,
BO3EeNCTBUE BOJTHbI JaBrEHNS.

YcnoBHas BEpoOATHOCTb  MopaxeHusa 4enoseka Qg(a) OT COBMECTHOro
He3aBMCUMOIrO BO3JENUCTBUS HECKONbKAMU OMacHbIMM  (pakTopamm B pesynbTaTe



peanu3aumMn j-ro cueHapusi pasBuUTUS MOXapOoOonacHbIX CUTyauun onpenenseTca no
dopmyne:

de(a): 1_H(1_Q< ‘ dek(a))
k=1 ©

roe h - yucno paccmaTtpmBaeMbiX ONnacHbIX PaKTOPOB;
Q « - BEpOATHOCTb peanusauun k-ro onacHoro gakrtopa;
Q gi(a) - ycnosHasa BepoATHOCTb NopaxkeHus k-biM onacHbIM pakTopom.

NMoTeHUuManbHbIN PUCK B 34aHMAX OOBbEKTa

-1
P (roa ) .

27. BenvumHa noTeHumarnsHoro pucka B i-OM MOMELLEeHVW 34aHNS UK
NoXapHoro oTceka 3aaHus (oanee - 3gaHus) o6bekTa onpeaenseTcs no opmyne:

J
Pi:ZQj'Qdij
=1 . (3)

roe J - Yicno cueHapueB BO3HUKHOBEHUA NoXapa B 30aHuN;

Q| - yacToTa peanusauun B Te4eHne roaa j-ro cLeHapusa noxapa, rog 1

Q gij - YCroBHasA BEPOSATHOCTb MOPaKeHUs YerioBeka rnpu ero HaxoxaeHuu B i-OM
NoMeLLLeHU NMpu peanusayum j-ro cLeHapus noxapa.

28. YcnoBHas BepoAaTHOCTb NnopakeHus Yenoseka Q q; onpeaenaetca no opmyne:

Q 4i=(1-P 5;):(1-Dy), (4)

roe Pgsj - BEpOATHOCTb 3Bakyauuu nofen, HaxoasAwmxca B i-OM MOMeLleHun
34aHus, NpU peanusauum j-ro cLueHapus noxapa;

D - BepoATHOCTb 3dp(PeKTUBHON paboTbl TEXHUYECKNX CPEACTB No obecrneveHmnio
6e30nacHOCTU NoAen B i-OM NOMELLEHN MPU peanuaalmm j-ro cueHapus noxapa.

29. BeposaTHoCTb 3Bakyauun P g onpegenseTcs no opmyne:

P 5i=1-(1-P 5.ni)"(1-P g.gi), (5)

roe Ponj - BEPOATHOCTb 3BaKyauuu mnofen, Haxodsawmxcs B i-OM MOMeLLeHUK
3aHus, No 3BaKyaUMOHHbLIM NYyTSM NpU peanu3aummn j-ro cueHapus noxapa;

P n.gij - BEPOATHOCTb BbIXOAa U3 34aHWA Moaen, HaxoaALWMXCa B i-OM NOMELLEeHUH,
Yyepes aBapuHbIe NN UHbIE BbIXOAbI.

[py OTCYTCTBUM JaHHBLIX BEPOATHOCTL P g gj AOMNycKaeTca npuHumaTth pasHou 0,03
Npu HaNU4YMM aBapuUmHbIX UNN UHbIX Bbixogos 1 0,001 npn nx oTCyTCTBUM.



30. BepoAaTHOCTb 9BaKyauuu no 3BaKyaLMOHHbIM NyTAM P g onpeagensetca no
dopmyne:

0,8 . T6 _tp
i Pij
e— ectH 1< 0,8 - T <lojj+ Ty
P. :
21 Y 0,999, eci o+ 1y ;0,8 - T,
001, ecm ;20,8 15,

, (6)

roe T epj - BpeMs OT Havana peanusaumu j-ro cueHapvs noxapa fo 6rnokupoBaHus
9BaKyaUWOHHbIX MNyTen B pesynbTaTe pacnpocTpaHeHUs Ha HWUX OnacHbIX hakTopoB
noxapa, UMeroLmnx NnpeaensHo JoNyCcTUMbIe A8 Niogen 3HavyeHns (BpemMsi 6riokmpoBaHus
9BaKyauUWOHHbIX NyTeun), MVIH;

tpj - pacyeTHoe Bpems 3BaKyauuun nogen U3 i-ro nomeLleHns npu j-om cueHapum
noxapa, MvH;

T Haj - WHTEpBan BpeMeHW OT Havana peanu3auuun j-ro cueHapua noxapa no
Havarna aBakyauuu nogemn u3 i-ro NoMeLeHns, M1H.

31. Bpems o1 Hayana noxapa Ao Havana asakyauuu nogen T 5 ans sgaHnin 6e3
CUCTEM OMNoBeLLeHUs ornpeaendeTcs no pesynbTaTtaMm UccrnegoBaHuUs noBedeHus nogen
npuv noXxapax B 34aHUSAX KOHKPETHOro Ha3Ha4YeHus:.

[Mpyn HanMuMm B 34aHMM CUCTEMbI OMOBELLEHNSA NIOAEN O NoXape U ynpaBneHus

9aBaKyaumen nwogen B 3naHuax (ganee - COYJ) T3 NpUHMMaETCA paBHbIM BPEMEHU
cpabaTbiBaHMs CUCTEMbI C Y4ETOM €€ MHEPUMNOHHOCTU. pn oTcyTCTBUN HEOBXO4MMbIX
NCXOOHbIX AaHHbIX AN onpeaenieHnsa BpeMeHn Havyana aBakyaumn B 3gaHusx 6es COY3

T 5 AonyckaeTca npuHMMaTtb paBHbiM 0,5 MUH - ONA 3Taxa noxapa M 2 MUH - Ans
BblLLENeXallmx aTaxen.

32. Ecnn mMecToM BO3HUKHOBEHUSI NoXapa SsIBASeTcsA 3anbHoe nomMelleHue, rae
noxxap MoxeT 6bITb 06HapyXeH OAHOBPEMEHHO BCEMWN HAXOAALWMMUCS B HEM NIOAbMU, TO

T 1.5 QonyckaeTcs NPUHUMATh PaBHbIM HYIHO.
B aTom cnyyae BeposaATHOCTL P 5 mj onpedenseTca no dopmyne:

0,999, ecm tpij<0,8 “Tonii

P~ 0,001, ecom ;0.8 " oy -

33. Bpems oT Havyana noxapa A0 ONOKMpOBaHWSA 3BaKyaUMOHHbIX MNyTEN B
pesynbTaTe pacnpocTpaHeHUs Ha HUX OnacHbIX hakTOpOB MnoXxapa MU pacyeTHoe BpeMs
9BaKyauuun onpeaensioTcs no Metogam, NnpuUBeaeHHbIM B npunoxeHun N 5 K HacTosLwen
MeToauke.

PacueTHoe Bpemsa 3Bakyauum tpj; paccunTbiBaeTCA NpyY MakcUMarnbHO BO3MOXHON
pacyYeTHON YMCMEHHOCTM fNoden B 34aHUKU, onpenensemMon Ha OCHOBE pelleHun Mo



opraHusaumm 3Kcnnyatauum 3gaHus, OT Havbonee yaaneHHOW OT 3BaKyaUWOHHbIX
BbIXOQOB TOYKM i-ro nomelleHus. [onyckaeTcs onpefeneHne pacyeTHOro BpPEMEHM
3BaKyauuu Ha OCHOBE 3KCrNepuMMeHTarnbHbIX AaHHbIX.

Ona onpeneneHns ykasaHHbIX Bbille BenuuuMH T 65 M T pj Oonyckaetcs
OOMONHUTESTbHO MCNOSb30BaTbh METOAbl, coAepXalimecs B MeToAuKax onpeneneHuvs
pacyeTHbIX BEJNTMYMH MOXAaPHOro pUcka, yTBepX4eHHbIX B YCTAHOBITIEHHOM MOpsKe.

34. [pn onpegeneHnn BenMYMH NoTeHLUManNbLHOro pucka ansi paboTHMKOB, KOTOPbIE
HaxXoASATCA B 34aHUN Ha TeppuTopun ob6bekTa, JoNycKaeTca paccMaTpmBaTth A8 34aHUA B
KayecTBe pacdeTHOro oguH Havbonee HebnaronpuATHbIA CueHapui BO3HWKHOBEHUS
noxapa, XapakTepusylLwunnca MakCUMasibHOM YCITIOBHOM BEPOATHOCTBbIO MOPaXXeHUs
yernoseka. B aToM cnyyae pacdeTHas 4yacTtoTa BO3HMKHOBEHUA MoXxapa NpuHUMaeTcs
paBHOW CYyMMapHOM 4acToTe peanu3aumm BCeX BO3MOXHbIX B 3[aHUMM CueHapueB
BO3HUKHOBEHMS roXapa.

35. BeposatHocTb D jj adhpeKkTMBHON paboTbl TEXHUHYECKMX CPEACTB Mo obecneyeHuto
noxxapHon ©6e30MacHOCTM i-r0 NoOMeLleHns Mnpu peanui3auuu j-ro cueHapumsa noxapa
onpeaenseTtcsa no gopmyne:

K
Du':l_H(l_Du'k)
k=1 ,(8)

roe K - uncno TexHM4ecknx cpeacTs NPOTUBOMNOXKAPHOM 3aLUUThI;

Dik - BEpoOsATHOCTb 3(pdeKTMBHOro cpabartbiBaHUs (BbIMOMHEHWUA 3agaudn) k-ro
TEXHUYECKOro cpeacTaa rnpu j-oM CLieHapuu rnoxapa ans i-ro nomeLeHns 3gaHus.

Mpn oTCyTCTBUM AaHHbIX MO IPIDEKTUBHOCTU TEXHUYECKUX CPEACTB BENMUUYMHbI D j
AOMNyCKaeTcs NpMHMMaTb PaBHbIMU HYTIHO.

36. lNpn onpegeneHnn 3HadveHun Dy cnedyeT yynTbiBaTb TOMbKO TEXHUYECKMe
cpeAcTBa, HanpaBrieHHble Ha obecnedeHne noxapHorM 6e30MacHOCTM HaxXOAALLMXCS
(aBakympyroLLMXCcAa) B i-OM MOMELLEHUM 34aHusa ngen npu peanuvsauum j-ro cueHapus
noxapa. Npun aToM yunTbiBalOTCA cregylowme MeponpuaTus:

npumMmeHeHne  OH6bEMHO-MNAHUPOBOYHBIX U KOHCTPYKTUBHbBIX  peLUeHUn,
obecneymBaloLMX OrpaHUYeHne pacnpocTpaHeHnss noxapa B Ge3onacHyto 30HY (npu
opraHu3auuu aBakyauum B 6e30nacHyto 30HY);

HanuMune cucteMm NpPOTUBOABLIMHOM 3aLMTbl paccMaTpUBaAEMOro MOMELLEHNA WU
nyTen aBaKyauuu;

NCMNoNb3oBaHME aBTOMATMYECKUX YCTAHOBOK MOXapHOW curHanusaumm (ganee -
AYTIC) B coveTaHum ¢ COY3;

HanMymMe yCTaHOBOK NOXapoTyLLUEHNSA B MOMELLEHNN o4ara noxapa.

Mpn onpeneneHnn ycrioBHOM BEPOSATHOCTU MOPaXeHUs NIAeNn, Haxoaswuxcs B
NoMeLLeHNM oyara noxapa, He JOMNyCcKaeTCA yy4uTbiBaTb Hannyve B 3TOM MOMELLEHUN
AYTIC n COY3 (3a MCKIOYEHMEM CIyvaeB, Korga noxap He MOXeT ObiTb 0BHapyXeH
OLHOBPEMEHHO BCEMW HaxXOAAWMMUCA B MNOMELLEHUM MoabMM), a TakKke YCTaHOBOK
noXapoTylleHusi, cpabaTbiBaHME KOTOPbIX [OMycKaeTcs TOSMbKO MOcne 3BaKyauun
HaxoAsLWMXCA B 3alLMLL@eMOM NoMeLLeHUn ngen (Hanpymep, Npyu Hann4ynmm yctaHOBOK
ra3soBOro NOXapoTyLleHUs).



MHAMBMAyaﬂbeIﬁ I10)Kaprll7l PUCK B 30aHUAX U HA TeppuUuTopuun ob6bekTa

37. NHamBuayarnbHbI MOXapHbIM PUCK (Oanee - nHOMBMAyanbHbIA PUCK) 4NN
paboTHMKOB OOBbEKTa OUeHMBaEeTCs 4YacTOTOM MOpaXeHus onpeneneHHoro paboTHuka
ob6bekTa onacHbIMu hbakTopaMu noXxapa, B3pbiBa B Te4YeHue roga.

O6nacTu, Ha KoTopble pa3buta TeppuTopmna obbeKTa, HYMEPYHOTCS:

i=1,..,L

PaboTHUKM ob6bekTa HyMepyrTCS:

m=1, .. M.

Homep paboTHMKa m OAHO3HA4YHO onpefenseT HauMMeHOBaHWE [AOSHKHOCTU
pabOTHMKA, €ro KaTteroputd W agpyrme OcoBeHHOCTM €ero npodeccuoHanbHON
AEeATeNnbHOCTN, HeobxoaMmonm Ans OueHKM noxapHou 6esonacHocTw. [onyckaeTcs
NpoOBOANTb pacyeT UHAMBUAYANbHOMO pucka ans paboTHMka o6bekTa, OTHOCS €ro K O4HOM
KaTteropun Hanbornee onacHom npodeccum.

38. BenuunHa nHamemayansHoro pucka R, (ron ™) ans pa6otHuka m o6bekta npu
ero HaxoXgeHum Ha TeppuTopum obbekTa onpegensdeTcs no opmyne:

Rm= ZQim'P(i)

roe P(i) - BeniMymMHa noTeHumManbHOro pucka B i-on obnactu tTepputopum obbekra,
ron™;

Jim - BEPOSATHOCTb NPUCYTCTBUSA paboTHUKa m B i-on obnactun Tepputopmm obbekTa.

39. BenuuunHa vHamBugyaneHoro pucka R, (rop,'l) Ansa paboTHMKa m npu ero
HaxoXdeHnn B 34aHUM obbekTa, OBOycrnoBneHHas ONacHOCTbID MOXAapOB B 34aHWUM,
onpeaenseTtcsa no gopmyne:

N
Ro= D R G
i=1

raoe P - BeNMUMHa NOTEHUMANbHOro pUcKa B i-OM MOMELLEHWN 30aHus, rog ™ ;

Jim - BEPOATHOCTb NPUCYTCTBUA paboTHUKA M B i-OM NOMELLEHWMU;

N - YACNO NOMELLEHUI B 30aHUKN, COOPY>KEHUN N CTPOEHUM.

40. NHgmeuayanbHbin puck paboTHMKa m obbekTa onpefensieTca kak cymma
BENUYNH WHOMBUAYANbHOMO puUcKka Npu HaxoXxaeHun paboTHMKa Ha TeppuTopum N B
3gaHuaxX obbekTa, onpeaeneHHblx no doopmynam (9) n (10).

41. BeposTHOCTb (in OnNpegensieTcs, ucxoaa wu3 LONU BPEMEHU HaxOoXOeHUs
paccmaTpuBaeMoOro 4erioBeka B ornpeaeneHHon obnactu Tepputopun wu/unu B i-OM
nomMeLleHnn 34aHns B Te4eHne roga Ha OCHOBE peLLUEeHUn No opraHn3auumn aKcnayartauum
N TEXHUYECKOro obcnyxunsaHnsa obopyaoBaHus 1 3gaHnin obbekTa.

, (9)

, (10)



MHamBuayanbHbIX U coumanbHbIU NOXapPHbLIW PUCK B CeNUTEOHON 30He BONU3n
oo0bekKkTa

42. [Onsa nmogen, Haxogswmxca B cenutebHom 30He BONM3M 0OBbEKTa,
WHOMBMOYANbHBLIN MNOXapHbIN PUCK (danee - uvHAMBUAOYASbHbLIM PUCK) MPUHUMAETCS
paBHbIM BeNMYMHAM MNOTEHUMANIbHOrO puUcka B 3TOW 30HE C y4eTOM [0S BPEMEHMU
NPUCYTCTBUA NOAEN B 30aHUAX, COOPYXKEHUSX N CTPOEHMSX BOM3M NPON3BOACTBEHHOIO
obbekTa:

OS5 30aHUIA, COOPYXEHUN U CTpoeHnn knaccoB 1 no doyHKUMOHANbLHOW NoXapHOU
onacHocTtu - 1;

ANa  30aHUK, COOPYXEHWW WU CTpoeHun knaccos @2, ®3, ®4 n d5 no
PYHKLMOHAMNBbHOM NOXapHOW ONACHOCTWU C KPYrNOCYTOYHbIM peXnmMoM paboTtbl - 1, npu
HEKPYrnoCcyTOYHOM pexume paboThbl - 4ONA BpEMEHU NPUCYTCTBUA NOL4EN B COOTBETCTBUM
C OpraHmM3aunoHHO-pacnopsanTENbHbIMU AOKYMEHTAMWN AN 3TUX 34aHUN, COOPYXXEHUN U
CTPOEHUM.

43. [na obbekTa coumanbHbli MOXapHbIA PUCK (Oanee - coumasnbHbIA PUCK)
NPUHUMAETCH paBHbIM YacTOTE BO3HMKHOBEHWNSA COObITMIA, Beaywmx K rnbenn 10 n 6onee
YernoBex.

[ns nogen, Haxoaawmnxcs B cenntedHom 3oHe BONN3n o6bekTa, coumanbHbIn PUCK
S (ron ™) onpenensieTcsa no dopmyne:

L
5= Q,
i=1

roe L - yicno cueHapueB pasBUTUS NOXapOOMacHbIX CUTyauuin (noxapos), Ans

KOTOPbIX BbiNOMHsAeTcs ycrnosue N=10;

N; - cpeaHee uucrno normbwmnx nogen B cenutedbHom 3oHe BONM3M obbekTa B
pesynbTaTe peanusauuun j-ro cueHapus B pesynbTaTte BO3AENCTBUS OMNacHbIX dakTopoB
noxapa, B3pblBa.

44. BennunHa N onpegensietcs no gpopmyrne:

Ni:ZQdij'ni
i=1

roe | - konuyecTtBo obnacrten, Ha KOTopble pasgeneHa TeppuTopus, npuneratoLlas K
00bekKTy (i - Homep obnacTtn);

Q 4ij - YCIOBHas BEPOATHOCTb MOPaXXeHNs YenoBeka, HaxoasLerocs B i-on obnactu,
onacHbIMU (hakTopamMmu Npu peanusaumm j-ro cueHapus;

n; - cpeaHee 4YnCno noaen, HaxoasaLnxcs B i-om obnacTu.

, (11)

, (12)



MHamBuayanbHbIX U couManbHbIN NOXaPHbIW PUCK ANA NMHENHOW YacTu
MarucTpanbHbIX TpybonpoBoaoB

45. BenuuuHa noTteHumanbHoro pucka P(r) (ron™) B onpeageneHHol Touke Ha
pacCcTOSAHUW I OT OCK MarucTpanbHoOro Tpybonposoga onpegensercs no opmyne:

b K % JK
P(r)= Z ij(m)ij _[ Qnopjk(x’ r)dx
j=1k=1 X jk

, (13)

roe:

A im - yOenbHasa 4acTtoTa pasrepMeTusaumm NIMHEeNMHOW 4acTu MarucTparnbHOro
TpybonpoBoga Ana j-ro TMna pasrepMeTM3aumMm Ha yvacTke m  MaructparnbHOro
Tpy6onpoBoga, rog *m

K o - UMCno cueHapmes pa3BmUTUSA NOXAPOONaCcHOW cUTyauum unu noxapa. lNpun aTtom
nognexart pacCMOTPEHUIO AN KaX4oro Tuna pasrepmMeTtmsauum criegyowmne cueHapun:
dhakenbHOE ropeHue, noxap nNposivea (4Na ncteveHns Xnakom gasbl), NoXXap-BCrblILLKa,
cropaHue rasonapoBo3ayLHON CMECU B OTKPbLITOM NPOCTPAHCTBE;

J o - YMCNo paccmaTpmBaeMbIX TUNOB pasrepMeTn3aunuy;

Q jx - ycrioBHast BEpOATHOCTb peanu3aumm k-ro cueHapusa passutma NoxkapoonacHom
cuTyaumm (noxkapa) ans j-ro Tmna pasrepmeTmsaunu,

Q”Oij(X’ . YCrNoBHasa BEPOATHOCTb MOPaXeHUs YerioBeka B paccMaTtpvBaemMou
TOYKE Ha PacCTOSAHUN I OT OCK MarucTpanbHOro TpybonpoBoga B pesynbTaTte peanusaumm
k-ro cueHapua passBuTUs MoXapoornacHou cuTyauuu (noxapa), npousoweqwen Ha
yyacTke MarmcTparnbHOro TpybonpoBoga ¢ KoopaMHaToOM X, PacrnofioXXeHHOW B npeaenax
yyacTka BnmaHuna k-ro cueHapua passuTtus noxapa ans j-ro tuna pasrepmeTtusaumu,

X o X,
1k "2k - koopamHaTbl HaYana 1 OKOHYaHWSA yyYacTka BAMAHWS. [paHnLbl ydacTka

BNUAHUA onpegenatTca ang k-ro cueHapus pasBuUTUS MNOXapooMacHOW cuTyauuu
(noxapa) 13 ycrnoBus, 4TO 30Ha NOpPaXXeHUs ornacHbIMK (hakTopamMu noxapa (B3pbisa) Npu
aBapum Ha marucTpanbHoMm TpybonpoBoae 3a npefenamMmm 3TOro yyactka He JOoCTuraet
paccMaTpuMBaeMOM TOYKM Ha pacCTOSHUW I OT OCU MaructpanbHoro Tpybonposoaa.
[onyckaeTcsa NHTerpupoBaHue NpoBOAUTL NO BCen AnuHe Tpybonposoaa.

PekomeHngyembln MeToq, onpefeneHns yaenbHbIX 4YacToT pasfnMyHbIX TUMOB
pasrepMeTusaumMm maructpanoHoro Tpybonposoda npuBedeH B npurioxeHun N6 K
HacTosdwen MeTtoguke.

Uncno paccmaTpvMBaeMbiX CUEHapueB pPasBUTUA  MOXapoonaCHOM CUTyauum
(noxapa) npu pasrepMeTvM3auMm JMHEMHOW YacTu MarucTparnbHoro TpybonpoBoaa,

Quopikl % T)
YCINOBHbI€ BEPOATHOCTN Q 11 ~NOP) onpenensTcs B 3aBUCUMOCTU OT CNeundukm
Nno>KapHOW ONacHOCTU MarucTpanbHOro TpybonpoBoga 1 TpaHCNOPTUPYEMOrO BeLLeCTBA.
46. NHoveuayanbHbI pUcK Anst paboTHUKOB, OBCNYXMBAKOLWWNX JIMHENHYIO YacTb
MarucTpansHoro TpybonpoBsoaa, onpeaenseTca B COOTBETCTBUM C nyHkTamu 37 u 40
HacTosdwen Metoauku.



Ona nogen, Haxogsawmxca B cenutebHonm 30He BOMM3M JNIMHEWMHOW 4acTu
MarnctpanbHoro Tpybonposoaa, MHAMBUAYanbHbIA PUCK oNpeaensaeTcs B COOTBETCTBUM C
nyHKTOM 42 HacTtoswen MeToauku.

47. [Ona niogen, HaxoasiWMxcs B cenutedbHom 30He BONM3M NIMHEMHOW 4acTu
MarucTparnbsHoro Tpy6onpoBoaa, coumanbHbIn puck S (roa ™) onpegenserca no gopmyne:

S=max{81, Sy e Sy ey SQ},(14)

roe:

S S Sp’ SQ - BENUYMHbI COUMANbHOrO pucka ANs pasnUyHbIX MNOTEHUMarbHO
OMacHbIX Y4acTKOB MWHEWHOW YacTu MarucTpanbHoro Tpybonposoga, (rog ™),
onpegensieMble B COOTBETCTBUM C NMyHKTamu 43 n 44 HacToswen Metoanku;

Q - KOMMYeCcTBO MNOTEHUManbHO OMNacCHbIX YYaCTKOB JIMHEMHOM  4acTu
MarmcTpanbHoro Tpybonposoga.

KonnyectBo NoTeHUManbHO OMacHbIX Y4acTKOB FIMHEMHOW YacTu MaructpanbHOro
TpybonpoBoaa onpegensieTcs Ha OCHOBE aHanmMsa nnaHa TpacCbl MarnctpanbHOro
TpybonpoBoda v npunerawLwen K Henm Tepputopun. [paHMubl NOTEHUMANbHO OMACHbIX
Yy4acCTKOB JIMHEMHOM YacTuM MarucTpanbHoro TpybonpoBoga onpenenstTcs U3 ycrnoBus
pacnonoXeHns B3N HUX HaCENEHHbIX MYHKTOB, 34aHWUNA, COOPY>XEHUN N CTPOEHUN, HE
OTHOCSILLMXCS K MarmctTpanbHoMy TpybonpoBoay, pacnosioXXeHHbIX Ha PacCTOAHUN MeHee
3HAYEHUN, pernaMmeHTUPOBaHHbIX HOPMATMBHLIMA  OOKYMEHTaMW MO  MOXXapHOM
©e3onacHocTw.

* CobpaHue 3akoHogaTenbctBa Poccuinckon depepaumm, 2008, N 30 (yactb I),
cT. 3579.

MpunoxeHue N 1
K nyHKTY 15 MeToAuKN

CBepneHus
Nno YyacTtoTam peanusauum MHULUUPYIOLLMX NOXapoonacHble CUTyauum cobbITuUmn
ANs HEKOTOPbIX TUNOB 0O60PYAOBaHMA OOBLEKTOB, YacTOTaM yTeyek U3
TEXHOJIOrM4Yecknx TpyoonpoBoaoB, a TakkKe YacToTaM BO3HUMKHOBEHUSA MNOXapoB B
30aHUAX

Ta6bnuua N1.1

YacToTbl peannaumn MTHULWMNPYHOLWNUX nNoXXapoornaCcHble CUTyauunuu cobObITUM gnA
HeKOTOpPbIX TUNOB OGOpyAOBaHMﬂ 00bEeKTOB

HanmeHoBaHue NHnunmnpyrowlee [nameTp oTBEPCTUSA YacTtoTa
obopyanoBaHus aBapwuto cobbiTne NCTEYEHNSA, MM pasrepmeTumsaum
n, rog(-1)




PesepByapsil, PasrepmeTtunsauunsa 5 4,0x10(-5)

€MKOCTU, cocyabl U | C  nocneayrLwmm 12,5 1,0x10(-5)
annapartbl nof, | UICTeYeHneMm 25 6,2x10(-6)
AasneHuem KNOKOCTW, rasa 50 3,8x10(-6)
unn - aByxdasHoi 100 1,7x10(-6)
cpenbl [MonHoe paspyLieHne 3,0x10(-7)
Hacocbl PasrepmeTtunsauunsa 5 4,3x10(-3)
(LeHTpobeXHbIE) C nocrnegyowmnm 12,5 6,1x10(-4)
NCTEeYEHNEM 25 5,1x10(-4)
XUOKOCTH nnm 50 2,0x10(-4)
ABYXasHoii [nameTp noaBoAasLLEro 1,0x10(-4)

cpenbl / oTBOASALLErO

TpybonpoBoaa
Komnpeccopbl PasrepmeTtunsauns 5 1,1x10(-2)
(ueHTpobEXHbIE) C nocrneaywmnm 12,5 1,3x10(-3)
ncTeyeHnem rasa 25 3,9x10(-4)
50 1,3x10(-4)
[MonHoe paspyLieHne 1,0x10(-4)
PesepByapbl  ans | Pasrepmetusaums 25 8,8x10(-5)
xpaHeHus JIBXX wn|c nocnegywowmm 100 1,2x10(-5)
rOPHOYNX XNOKOCTEN | UICTEYEHNEM [MonHoe paspyLueHune 5,0x10(-6)

(nanee - [K) npwu | XxungxKocTtu B

JaBneHun, bnmskom | obsanoBaHne
K aTMOcpepHOMY

PesepByapbl c | Noxap B - 4,6x10(-3)
nnasatoLlen KONbLIEBOM 3a3ope
KpblLLEn no nepumeTpy
pesepByapa
Moxap no Bcen - 9,3x10(-4)
NOBEPXHOCTU
pesepByapa
PesepByapsbl co | Moxap Ha - 9,0x10(-5)
CcTaunoHapHoMn AblXaTernbHon
KpblLLEn apmaTtype
Moxap no Bcen - 9,0x10(-5)
MOBEPXHOCTU
pesepByapa

MpumeyaHue: 3gecb M ganee nopg MNOMHbLIM paspylleHneM noapasymeBaeTcst
yTeyka C ANaMeTpOM WCTEYEHWs, COOTBETCTBYHLUMM MaKCMManbHOMY AnameTpy
NOABOASLLErO UM OTBOASLWEro TpybonpoBoaa, unm paspyLUeHnst pesepByapa, EMKOCTH,
cocyna vnv annapara.

Mpn onpeaeneHMn 4YacToTbl pasrepMeTusaumm QUNLTPOB U KOXYXOTPYOHbIX
TennooOMeHHUKOB Yka3aHHOe 060py0BaHNE [OMNyCKaeTCsl paccMaTpmBaTh Kak annapatbl
noa AaBneHneM.

AnnapaTbl BO34YLUHOMO OXNaXaeHust OOMNyckaeTCsi paccMaTpuBaTb Kak y4acTku



TeXHoNorm4yecknx TpybonpoBoaoB, AfMHA KOTOPbLIX COOTBETCTBYET CYMMapHOW ASIMHE
Tpyb B nyykax TennoobMeHHUKa.

YacToTa peanusaunmn cLueHapueB, CBSA3aHHbIX C 06pa3oBaHMEM OrHEHHOrO Liapa Ha
€MKOCTHOM 000pyZdoBaHUM CO CXWKeHHbIMW raszammu u JIBXXK Bcnegcreme BHELLHEro
BO3OENCTBUS oO4ara noXxapa onpenenseTca Ha OCHOBe Mpouenypbl MOCTPoeHus
NOrMYecknx [OepeBbeB COOLITUIA, NpuMBEAEHHOW B rnpunoxeHnn N 2 K HacTosiLewn
MeToauke. Mpn OTCYTCTBUN HEOOXOOMMbLIX OaHHbIX OOMyCKaeTCca NpUHMMaTb 4acToTy
BHELWIHEro BO3OENCTBUS, MPUBOASALLErO K peann3aumm OrHEeHHOro Liapa, paBHOM

5 1
2,5-10 “ron g o4vH annapar (pesepsyap).

Tabnwuua N1.2

YacToThl yTe4yeK Uu3 TexHosmnorn4eckux pr60|1pOBOFLOB

Onamert Yacrtota ytedek, (M(-1) x rog(-1))
p Manas CpeaHsis 3HauuTenbHa | bonblias PaspbiB
Tpybonp (anameTp (anameTp a (guameTp | (anametp
0oBOAa, oTBEpCTUS oTBepcTua | otBepctms 50 | oTBepCTU
MM 12,5 Mm) 25 mm) MM) S
100 Mm)

50 5,7x10(-6) 2,4x10(-6) - - 1,4x10(-6)
100 2,8x10(-6) 1,2x10(-6) 4,7x10(-7) - 2,4x10(-7)
150 1,9x10(-6) 7,9x10(-7) 3,1x10(-7) | 1,3x10(-7) 2,5x10(-8)
250 1,1x10(-6) 4,7x10(-7) 1,9x10(-7) | 7,8x10(-8) 1,5x10(-8)
600 4,7x10(-7) 2,0x10(-7) 7,9x10(-8) | 3,4x10(-8) 6,4x10(-9)
900 3,1x10(-7) 1,3x10(-7) 5,2x10(-8) | 2,2x10(-8) 4,2x10(-9)
1200 2,4x10(-7) 9,8x10(-8) 3,9x10(-8) | 1,7x10(-8) 3,2x10(-9)

Taonuua MN1.3
YacToTbl BO3HUKHOBEHUSI NOXapoB B 3A4aHUAX
HanmeHoBaHne obbekTa YacTtoTa BO3HUKHOBEHUS noxapa,
(M(-2) x roa(-1))

OneKkTpocTaHumnm 2,2x10(-5)

Cknagbl XMMUYeCcKon NpoayKumnm 1,2x10(-5)

Cknagbl MHOrOHOMEHKNATYPHON NPOAYKUMN 9,0x10(-5)
MHCTpyMeHTarlbHO-MexaHn4eckune Lexa 0,6x10(-5)

Llexa no obpaboTke CUHTETUYECKOro Kaydyka w 2,7x10(-5)
MCKYCCTBEHHbIX BOSTOKOH

JInTenHble 1 NNaBunbHbIE Liexa 1,9x10(-5)

Llexa no nepepaboTke MSACHbIX U PbIOHbIX 1,5x10(-5)

NPOOYKTOB




Llexa ropsa4en npokaTku MeTansioB 1,9x10(-5)
TeKkCcTunbHbIE NPOM3BOACTBA 1,5x10(-5)
Mpn uncnonb3oBaHMM OaHHbIX, NPUBEAEHHbLIX B HACTOALLEM MPUNOXEHUW, AJIS
Kakoro-nnubo pesepByapa, EMKOCTU, cocya, annapaTa, TeXHonorndeckoro Tpybonposoga
cnefyet yyuTbiBaTb YacTOThbl pasrepMmeTmsaummn Ona BCex pa3sMepoB yTeyek, yKasaHHble
OS5 3TOW €ANHULBbI TEXHONOrM4Yeckoro obopynosaHmA.

MpunoxeHune N 2
K NyHKTY 17 MeTOoAUKN

lNMpoueaypa NoCTpoeHUs SIOrM4ecKoro aepesa coobITUN

HacTtoswmin metoq no3BondeT onpeaesiuTe passuTne BO3MOXHbIX MOXKapoonacHbIX
CUTyaumn n noXapoB, BO3HUKAKOLWMX BCreACTBME peanu3aunn  NHULMUPYHOLLINX
noXxapoonacHyt cuTyaumto cobblTuin. AHanm3 gepeBa cobbiTuin NpeactasnseT cobown
"ocMbICNIMBaeMbI Bnepea" npouecc, TO ecTb Mpouecc, Npu KOTOPOM UccriefoBaHue
pasBUTUS  MOXApOOoMaCHOWM CUTyauun HaynMHaeTcss C  MUCXOOQHOro  cobbltms ¢
paccMOTPEHMEM Lienu nocnenyowmx cobbITUn, NPMBOAALLNX K BOSHUKHOBEHUIO NoXapa.

Mpy NOCTPOEHMM FNOrMYECKUX [OepeBbeB COObLITUM YYUTBIBAKOTCA cregylowime
NOSTIOXKEHUS:

BblbMpaeTca noxapoonacHasi cuTyauusi, KoTopass MOXeT noBnedb 3a cobon
BO3HUKHOBEHME aBapuK C NoXXapom C JarbHENLINM ero pasBuTmem;

pasBuTME MOXapooMmacHOM CUTyauMm U roXapa [AOJHKHO paccMmaTpuBaTbCA
nocTagumHO C y4eTOM MecCTa ee BO3HMKHOBEHWA Ha OOBLEKTe OLEHKN pUCKa, YPOBHS
noTeHUManbLHOM OMNacHOCTM KaXOoW cTaguMm U BO3MOXHOCTM ee Jflokanusauum Wu
nukeMgaummn. Ha nornyeckom pfepeBe COObITUA CTagun pasBUTUSA MOXKaAPOOMNACHOM
cuTyauum M noxapa MoryT otobpaxaTbCsa B BuAe NPSIMOYrOSfIbHUKOB WNW  OPYrnx
reoMeTpUYecknx uryp ¢ KpatkMmm HasBaHUAMU 3TUX CTagui;

nepexoq C paccmaTpuBaeMoW CTaguu Ha HOBYKO orpefensercs BO3MOXHOCTbHO
nmbo nokanuMsauun MNoXKapoonacHOW CuTyauum unM noxapa Ha paccmaTpuBaemMoun
ctaguu, nMbo pas3BUTUS MoXapa, CBA3AHHONO C BOBJIEYEHMEM PACMOSIOXKEHHbBIX PSAOM
TEXHONOrM4YecKoro obopyaoBaHus, NOMeELLEHWIA, 30aHUI U T.MN. B pe3ynbTaTe BUSHUA Ha
HUX OMacHbIX PaKTOPOB MoOXapa, BO3HUKLLMX Ha paccMaTpvBaeMOn cTagun. YCIOBHbIE
BEPOATHOCTN NEPEXOAOB MOXapOOMNacHOM CUTyaumMn UnnM noxapa co CTaguu Ha CTaauio
O[HOW BETBU UMW C BETBU Ha BETBb ONPEAENIATCS, UCXOAS U3 CBOMCTB BOBMEYEHHbIX B
noXapoonacHyt CUTyauuilo WU noXxap roprumnx BewecTB (PU3MKO-XUMUYECKNEe W
noXxapoonacHble CBOWCTBa, MNapamMeTpbl, Npu KOTOpbIX BewecTBa obpailaloTca B
TEXHOMOMrMYeCKoM npouecce M T.4.), YCIIOBHON BEPOSITHOCTM peanu3auumn pasfnnyHbIX
METEOPOSIONMYECKNX  YCNOBUIN  (TemnepaTypa OKpyXatllwen cpedbl, CKOpPOCTb W
HanpaBneHne BeTpa W T.4.), HanMU4Na W YCNOBHOW BEPOATHOCTU 3PPEKTUBHOIO
cpabaTbiBaHMsI CUCTEM NMPOTUBOABAPUNHOM U MPOTUBOMNOXAPHOW 3aLUNTbI, BEMNYNH 30H
NopaXXeHns onacHbIMM dakTopamMn noxapa, O06BHLEMHO-MNAHMPOBOYHbLIX PELUEHUA U
KOHCTPYKTUBHbIX 0COB6EeHHOCTEN 060pyaoBaHMS N 34aHUN NPON3BOACTBEHHOIO Ob6BbEKTA.
Mpn a9TOM Kaxgonm CTaguum uWHOrga npucBamBaeTCcs WOEHTUAUKALMOHHBIM  HOMeEDP,
oTpaxawLmn nocrnenoBaTenbHOCTb NEPEXOAOB CO CTaaun Ha CTaauIo;



nepexon Co cTaguu Ha CTaguio, Kak npasuno, otobpaxaeTcs B BUae COeANHSIIOLLMNX
NIMHWIA CO CTPeNKamMu, yKasbiBaloLLMMUN HaNpaBneHnsa pasBnTnsa NoXxapoonacHom cutyaumm
n nocnegywwero noxapa. [lpy 3TOM coeguvHEHUs CTagun  OOSKHblI - OTpaXKaTb
BEPOSATHOCTHbIN XapakTep cobbITUS C BbINONHEHMEM ycnosua "unn" nnu "ga", "Het";

AN KaXOon crtaguuM pekoMeHOyeTcs yCTaHaBnvMBaTb YPOBEHb €e OMacHOCTH,
XapakTepusyrLLMNCa BO3MOXHOCTbLIO Nepexoda noXapoornacHou cuTyauum unm noxapa
Ha cocefiHMe C NoXapoonacHbIM Y4acTKM OO beKTa;

npyv NOBTOPEHUN OLHUM U3 MyTEN YacTu APYroro nyTn passutna Ons ynpoLieHus
NMOCTPOEHMS  flormyeckoro  gepesa  cobblTMA  MHOrda  BBOOAT  0BO3HaYeHwue,
npeacraenstoliee cobon COOTBETCTBYIOLLYHIO JIMHUIO CO CTPESKOM M HAg4NUCb "Ha cTaauto
(kog nocnepyrowen ctagun)”.

Mpn aHanuMse nornyeckux AepeBbeB COObLITUM PYKOBOACTBYIOTCA Creaytowmmm
NOJSIOXKEHUSMN:

BO3MOXHOCTbIO NpefoTBpalleHns  OanbHenWero pasBuTUS  NOXapoonacHOm
cuUTyauum 1 noxapa 3aBuCUT OT KONUYecTsa CTagun 1 BpeMeHu Ux NpoTekaHus (To eCTb OT
ONWHBbL NyTU pasBUTUA NOXapoonacHoM cuTyauuum 1M noxapa). 910 obycnosnvBaeTcs
Gonbllen BEPOSATHOCTbIO YCNELHOW NUKBMAAUUK MOXapoOoOnacHOW CUTyaLuuM KU noxapa,
CBSI3aHHOW C yBENMYEHWEM BPEMEHM Ha nokKanmMsauuio noXapoornacHoW cuTyaumm u
noxapa v Kosiv4ecTBOM CTaZini, Ha KOTOPbIX 3Ta JIoKanu3aunsa BO3MOXHa;

HanMyMem y ctagmm passeTBSieHU MO NPpUHUMNY "nnun", ogHO N3 KOTOPbIX NPUXOLUT
Ha CTaguio nokanumsauum noXxapoonacHoOW cuTyauuu unm noxapa (Hanpumep, TylweHue
ovyara noxapa, CBOEBpPEMEHHoe OOHapyXeHue yTeykn U §nuKBMZauusa nposivea,
nepekpbiTMe 3anopHOM apmMaTtypbl U T.M.), CBUAOETENLCTBYET O BO3MOXHOCTU
npeaoTBpaLLeHns JanbHENLWero pasBuTns NoXXapoonacHom cuTyaumm 1 noxapa no aTomy
nyTu.

3HayeHMe 4acToTbl peanu3auuMmM OoTAenbHOM CcTaguuM gepeBa  cOObITUIA UK
CUeHapus onpegenseTcs nyTemM YMHOXEHUS 4acTOTbl BO3HUKHOBEHUS MHULMUPYIOLLErO
COBbITUSA Ha YCNOBHY BEPOATHOCTb Pa3BUTUSA NO KOHKPETHOMY CLIEHAPWUIO.

B Tabnuue 2.1 npmBogaTCA pPEKOMEHAYEMbIE  YCIOBHblE  BEPOATHOCTU
MrHOBEHHOIO BOCMNSIAMEHEHNA U BOCMIAMEHEHUS C 3aJepXKOW MO BPeMEHU B
3aBMCUMOCTM OT MacCOBOr0 pacxoa CKOPOCTUM UCTEYEHUS roproumux rasa, AByxdpasHou
cpeabl Unu XnaKocTu npu pasrepmeTrsanmm TUNoOBOro TeXHOorMyeckoro obopynosaHus
Ha obbekTe.

[ns nerkoBoOCnnaMeHsLWNXCA XUOKOCTEN C TemnepaTypou BCMbIWKA MeHee
+28°C [OMMKHbI MCNONb30BaTbCS YCMOBHblIE BEPOATHOCTU BOCMNIIAMEHEHUA KakK ans
AByxdrasHou cpeabl.

[Mpn onpeneneHun ycrioBHbIX BEPOATHOCTEN peannsauum pasfnuyHbIX CLeHapueB
OOIKHbI  MPUHUMATbCA BO BHMMaHWE CBOWMCTBa MNOCTYynawLWmMx B OKpyXxawLuiee
NMPOCTPAHCTBO TlOPKYUX BELLECTB, YCMOBHble BEPOATHOCTU peanusaumm pasfnyHbIX
METEOpPOSIONMYECKNX  YCINOBUN  (TemnepaTypa OKpyXatllwen cpedbl, CKOpPOCTb W
HanpaBneHne BeTpa W T.4.), HanNU4ine KN YCrOBHblE BEPOATHOCTU IPPEKTUBHOIO
cpabaTtbiBaHMSA cUCTEM MPOTMBOABAPUNHOW M NPOTUBOMNOXAaPHOW 3aLuUTbl 1 T.4.

Ta6bnuua M2.1

YcnoBHas BepoATHOCTb MFrHOBEHHOIro BocniamMmeHeHns n BocrnjiameHeHuUsA C



3aepPXKKoun



MaccoBbIn pacxoq,
ncTeveHns, Kr/c

YcnoBHas BEPOATHOCTb
MIrHOBEHHOIO BoCrjiaMmeHeHuns

YcnoBHas BEPOATHOCTb
nocneayrouwiero
BOCMNJlaMeHeHnsa npu
OTCYTCTBMN MITHOBEHHOIO
BOCIJTaMEeHEHUA

YcnoBHasa BEPOSAITHOCTb
cropaHusi ¢ obpasoBaHnemM
N30bITOYHOro AaBNeHns npu
06pa3oBaHnKM roproyero
rasonapoBo34yLLHOro obnaka u
ero nocneayLem

BOCM/1aMEHEHNN

[Anana3soH HomuHanbH a3 AByxdas | xumakoct ras AByxdpas | KuakocT ras AByxdasH | xmakoc
oe cpefHee Has b Has b as Tb
3Ha4yeHne CMeCb CMeCb CcMecCb

Manbin (<1) 0,5 0,005 0,005 0,005 0,005 0,005 0,005 0,080 0,080 0,050

CpegHum (1 - 10 0,035 0,035 0,015 0,036 0,036 0,015 0,240 0,240 0,050

50)

BonbLion (>50) 100 0,150 0,150 0,040 0,176 0,176 0,042 0,600 0,600 0,050

MonHbIn He 0.200 0,200 0,050 0,240 0,240 0,061 0,600 0,600 0,100

pa3pbIiB onpegeneHo '




MpunoxeHue N 3
K nyHKTY 18 MeTOoAauKun

MeToabl OLleHKM onacHbIX (haKTOPOB NnoXxapa

1. B HacTosawem npunoxeHnn npencrasneHbl METOAblI OLEHKN onacHbIX akTopos,
peannayoLnXca Npu pasnnyHbIX CLEeHapusax NoXxapos, B3pbIBOB HA TeppUTOpUN 00beKTa
1 B cenutedHom 30He BONM3N obbekTa.

[ns OuEeHKM onacHbIX (OaKTOpPOB, peanu3yrLMXCa MNpu noxapax B 34aHUNAX
(nomeLLeHnax) obbekta UCMonb3yTCA METOAbl, pPerfnaMeHTUPOBaAHHbIE MPUIOKEHNEM
N 5 k HacTosAwen MeToauke.

. A\cTeyeHune XnakocTu U rasa

MUcTeuyeHmne XnagkocTtu

2. PaccmaTtpuBaeTtcs pesepByap, Haxogsawmmncs B obsanosaHum (puc. M3.1.).

BBogatca cnegyowime gonyweHus:

ncTeveHne Yyepes oTBepcTne ogHoasHoe;

pe3epByap UMeEET NOCTOSAHHYHO NoLaab CEYEHMS MO BbICOTE;

AnameTp pesepByapa MHOro 6onbLue pasmepoB OTBEPCTUS;

pa3mepbl OTBEPCTUA MHOIrO 605bLUe TOMLWMHbI CTEHKW;

NMOBEPXHOCTb XXMUAKOCTU BHYTPWU pe3epByapa ropusoHTanbHa;

Temnepartypa >XUAKOCTN OCTaeTCHA NOCTOAHHOWN B TeYEHME BPEMEHU NCTEYEHNS.

MaccoBbin pacxoq xugkoctnh G (Kr/c) 4yepe3 oTBepcTMe BO BpemMeHun t (C)
onpeaenseTtcsa no gopmyne:

. . 2. 2
G('[):Go—p g':q Aol t

,(N3.1)

roe G - MaccoBbI pacxon B HayarnbHbI MOMEHT BPEMEHMU, Kr/C, onpeaensemblin
no goopmyne:

Gy=pp- Ahol.Vz g (ho_hhol)' ,(N3.2)

roe P - NAOTHOCTb XWUOKOCTH, Kr/M °;
g - yckopeHue cBobogHoro nageHus (9,81 m/c?);

K - KO3 PUUMEHT NCTEUEHUS;

A ol - MIIOLWAAb OTBEPCTUS, M2 ;

h 1o - BBICOT@ PACMONOXEHUS OTBEPCTUS, M;
AR - NNoOLWaab ceveHns pesepayapa, M2



h, - Ha4anbHasa BbicOTa cTonba XMAKOCTU B pe3epByape, M.
Bbicota ctonba xuakoctu B pesepsyape h (M) B 3aBUCUMOCTM OT BpeMeHu t
onpeaenseTcsa no gopmyne:

g 2 AL -t
2- A

N I
h(t)—ho p'AR t+ n53)

Ycnosua nepenueBa CcTpyu xmakoctm (npy ho>hy,) depes obsanosaHue
onpegensieTca no popmyne:

hhoIZH'l-L

o (n3.4)

roe H - BbicoTa ob6BanoBanus, M;
L - paccTosiHMe OT CTEHKM pe3epByapa 40 obBanoBaHus, M.

ho
hhol

- -
-

Puc. I13.1. Cxema 15 pacyeTa HCTEYEHHS XXHUIKOCTH U3 OTBEPCTHS B pe3epByape

KonuyectBo xuakoctu m (kr), nepenuellencs 4epe3 obBarnoBaHWe 3a MOMHOEe
BPeMS UCTeyeHus1, onpegensierca no popmyne:

b Ay
_ — 2
m= J. G(t)'dt_GO'tpour_ Z'AR " bour
0 , (NM3.5)
rAe tpowr - BPEMSl, B TEYEHME KOTOPOro >KMAKOCTb MepenvBaeTcsl Yepes

obBanoBaHue, C, (T.e. BpeMS, B TEHEHNE KOTOPOro BbinosiHseTcs ycnosue ([13.4)).
BenunuuHa t o, ONpegensertca no opmyne:



b+)/b’4-a-c

tpOUI': 2a

, (N3.6)

roe a, b, ¢ - napameTpsl, KOTOpble onpeaensTcsa No dopmMmynam:

a=g- M2°Ahzo|/(2 : ARZ), M/ c? . (M13.7)

, m/c; (M3.8)
c:hO—H—L
o m. (M3.9)

B cny4yae, eCiim XnOKoCTb B pe3epByape HaxoamnTcd noa N3ObITOYHBLIM OaBfEHNEM

Ap (Ma), BennumMHa MrHOBEHHOro MaccoBoro pacxoga G, (Kr/c) onpegensieTca no
dopwmyne:

GO:u.p.Alol-VZ-AP/P"'Z'9'(h0_hﬂo')' . (M3.10)

[nsa onpeaeneHns KONUYECTBa XUAKOCTU, NepenuBLIencs Yepe3 obBanoBaHue, u
BpeMeHU nepennea crneayeT NPOMHTErPMPOBaTb COOTBETCTBYHOLLYIO CUCTEMY YPaBHEHUIA,

roe BenuymHa AP moxeT 6bITb nepemMeHHOMN.
UcTeueHue cxaToro rasa

3. MaccoBas cKOpoCTb UCTEYEHUSI CXKaToro rasa u3 pesepsyapa onpenensieTcs no
dopmynam:
OOKPUTUYECKOE UCTEYEHNE:

vi{y-1)
o %)
vy £ (M3.11)

21y -1 )1y
A udp o (22) [ E) {,[Pa
T pV(Yl)(Pv) 1(Pv)

1/2

£ (N3.12)



CBEPXKPUTUHECKOE UCTEHEHUNE!

v/ {y-1)
VoY £ (M3.13)

)(v+1)/(vl)

npu
1/2

G=Ao 1 PV'pV'V'(er_1
,(M3.14)

roe G - maccoBbIn pacxoa, Kr/c;
P . - aTmMmocdepHoe gasneHue, la;
P v - OaBrneHue rasa B pesepByape, [1a;

Y - nokasaTtenb agnabaTbl rasa;
A 1ol - NAIOLLAAL OTBEPCTUS, M 2;

K - koadhnUMeHT nctedeHuns (NpyM OTCYTCTBUN OaHHbIX AOMNyCKaeTca NpuMHUMAaTb
paBHbIM 0,8);

P\ - NNOTHOCTL rasa B pe3epByape npu Aaenenuu Py, krim°.

UcTeuyeHne CXMKEHHOro rasa us oTBepcTusl B pesepByape

4. MaccoBasi CKOpOCTb UcTedeHus naposon ¢asbl Gy (Kr/c) onpegenseTca no
dopmyne:

P-M '
G,=u Ay —RCTC P, (0,167 -P2+0,534- P§’95)
, (M3.15)

roe M - koadUUMEHT UCTEYEHUS;

A ol - NMOLLAAL OTBEPCTUSA, M 2;

P ¢ - KpuTHMYEeCcKoe JaBreHne CKXUXEHHOro rasa, la;

M - monsipHasi macca, Kr/Monb;

R - yHMBepcarnbHas rasoBas noctosiHHagd, pasHas 8,31 [x/(K-monb);

T ¢ - KpUTHMYECKas TemMnepartypa CKMKEHHOoro rasa, K;

P r=P /P ¢ - 6e3pa3mepHoe faBreHne CKUKEHHOrO rasa B pe3epByape;

P v - AaBreHne CXWKEHHOro rasa B pesepsyape, la.

MaccoByo CKOpPOCTb MUCTeYeHUs MnapoBOoW basbl MOXHO Takke ornpegensatb Mo
dopmynam (M3.11) - (M3.14).

MaccoBasi CKOpPOCTb MUCTeyeHus xuakon pasbl G| (kr/c) onpegensietca no
dopmyne:



G =G
(1’22 | Tslz) , (M3.16)

roe P - NNOTHOCTb Xuakown dasbl, Kr/m 3.

P\ - NMOTHOCTb NapoBoW asbl, Kr/M >;
T r=T/T ¢ - 6e3pasmepHasn TemnepaTypa CXUKEHHOrO rasa;
T - TemnepaTypa CKUKEHHOro rasa B pesepsyape, K.

PacTekaHue XXngKocTu Npu KBasMMrHoBeHHOM paspyLlleHuu pe3epByapa

5. log KBasMMrHOBEHHbIM pa3pylleHMeM pesepByapa cnegyeTr MnoHMMaTb
BHe3anHblM (B TeYyeHMe CeKyHO WM [Oonen CcekyHd) pacnaj pesepByapa Ha
NpnbM3nUTENBHO paBHble MO pa3mMepy YacTu. [1pu Takom NOXapoonacHON cuTyaunm YacTb
XpaHUMOW B pe3epByape XNOKoCTU MOXET NepennTbecs Yepes obsanoBaHue.

Hwke npeactaBneHa martemMatmyeckass Moferb, NO3BOnfAwWas oueHUTb A0S0
XNOKocTu, nepenuellenca 4vepe3 obsanoBaHWe nNpu KBasVMMHOBEHHOM paspyLUeHUn
pesepByapa. [1puHATBI criegyowne JonyLweHns:

paccMmaTpuBaeTca nyockas ogHoMepHasa 3agaya;

BpeMs paspyLleHnsa pesepByapa MHOIO MeHbLUEe XapakTepHOro BpeMeHU OBUXKEHMS
rmapoanHaMnUYeCKon BOSHbI 0 0OBanoBaHus;

XWOKOCTb ABNAETCH HEBA3KOW;

TPEHME XMUOKOCTU O NOBEPXHOCTb 3€MJSIN OTCYTCTBYET;

NOBEPXHOCTb 3EMJIN ABMNHAETCS MIOCKOW, FOPU3OHTaNbHOWN.

Cuctema ypaBHEHMIA, ONUCHIBAIOLLNX OBUXEHNE XUOKOCTU, UMEET BN,

oh 0
o e lhhe)-u] =0

,(N3.17)

raoe h - BoicoTta ctonba Xugkoct Hag (PUKCUPOBAHHBIM YPOBHEM, M;

h s - BbICOTa noacTunatoLwen NoBEPXHOCTU Hag PUKCUPOBAHHBLIM YPOBHEM, M;
U - cpefHsAs No BbICOTE CKOPOCTb ABMXEHUS CToNba XnakocTtu, M/c;

X - KoopAuHaTa BAOMNb HanpaBreHnsa ABMKEHUS XXUAKOCTH, M;

t - Bpems, c;

g - yckopeHue cBobogHoro nageHus (9,81 m/c?).

[paHnYHbIE YCOBUSA C y4eTOM reomeTpum 3agayum (puc. 3.2.) umetoTt BUA;:



oh

& =0

x=0 - (13.18)

Uk=0=0, (13.19)

oh

x =0

x=b © (M3.20)

U|X:b:{ g% (h-a)*"*/h, ecnh>a

0, ecrmh=a ,(N3.21)

roe a - Bbicota obBanoBaHus.

MaccoBas gonga xugkoctn Q (%), nepenusluencs Yepe3 obBanoBaHNE K MOMEHTY
BpeMeHu T, onpeaensieTca no popmyne:

T
juN -(hN—a)-dt
—_ . 0
Q=100 R

,(N3.22)

roe: Uy - CpeaHasa no BblCOTE CKOPOCTb ABMXKEHUS cTonba Xnakoctn npu X = b, M/c;

h\ - BbicoTa cTonba Xungkoctu npu x = b, m;

h, - HayanbHas BbicOoTa cTonba XUAKOCTU B pe3epByape, M;

R - wupuHa pesepByapa, M.

padomk pacyeTHOM WU SKCMEepUMEHTaNbHOM 3aBMCMMOCTEM MacCOBOW 05U
nepenmelLenNcs 4Yepesd obeanoBaHue xuakoctm Q ot napametpa a/h, npeacraeneH Ha
puc. NM3.3.



ho

Puc. I13.2. Tunuunas kapTuHa ABYKEHHS )KUJIKOCTH B 00BAJIOBaHUH
MPH KBa3HMTHOBEHHOM pa3pylIeHHUH pe3epByapa
—————— - YpOBeHb HA9aJILHOTO CTOJIOA XXHAKOCTH;
——— - YPOBEHb XXHUJIKOCTH B ITPOMEXYTOUHBIN
MOMEHT BpeMeHH (pe3yJIbTaThl pacieTa)
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a/ko

Puc. I13.3. 3aBucuMocTs NONMH HepenuBIIeics depe3 00BaTOBaHHE XKUAKOCTH
Q ot napamerpa a/hy: 1 - pacuert; 2 - 3KCIepUMEHT

ll. KonuyecTBeHHasi oueHKa MaccCbl ropro4unx sewecTB, Noctynarmwwnx B



OKpy>Katollee NpoCcTPaHCTBO B pe3ysibTaTe BO3HMKHOBEHUSI NOXXapoonacHbIX
cuTyauumn

6. KonuyecTtBO MOCTYNMBLUMX B OKpYyXXatoLlee NPOCTPaHCTBO FOPHYMX BELLECTB,
KOoTopble MOryT o6pasoBaTb B3pbIBOOMACHbLIE ra3onapoBO3ayLUHbIE CMECU UMW NPOSIMBLI
FOPHOYMX CXKMKEHHbBIX ra3oB, JIErKOBOCMIIAMEHSIOWMNXCA U TFOPHYUX XKUOKOCTENM Ha
noacTunaoLlen NOBEPXHOCTU, onpeaenseTcs, UICXOAs U3 CrieayrLwmnx npeanochisiok:

a) NpoucxoamT pacyeTHas aBapusd OOHOMO U3 pe3epByapoB (annapatoB) WM
TpybonposoAaa;

0) Bce cogepxmmoe pesepByapa (annapaTta, TpybonpoBoga) unm 4yactb NpoaykTa
(npn cooTBeTCcTBYHOWEM OHOCHOBaAHMM) MOCTYMNaeT B OKpyXatoliee NpocTpaHCTBO. [pu
9TOM B Cny4yae Hanumumsi Ha obbekTe HECKONbKMX annapaToB (pe3epByapoB) pacyer
cnegyeT NpoOBOAUTL N4 KaXX4oro pesepsyapa (annaparta);

B) Npu pasrepmeTv3aumMm pesepByapa (annapaTta) MpoUMCXOAUT OAHOBPEMEHHO
yTeuka BellecTB M3 TpybonpoBoaoB, NUTAOLWMX pe3epByap No NpsiMomy n obpaTtHomy
NMOTOKY B TEYEHME BPEMEHU, HEOBXOAMMOro ANd OTKIYeHus TpybonpoBoaoB. PacyeTHoe
BpeEMsI OTKITOYEHNA TpybonpoBOAOB OnNpenenseTcss B KaXOOM KOHKPETHOM Ccrydvae,
ncxoas U3 pearibHoM 06CTaHOBKU, U AOMKHO ObiTb MMHMMArbHBIM C Y4ETOM NACMOPTHbIX
OAHHbIX Ha 3anopHble YCTPOMCTBA WU WX HAOAEXHOCTM, XapakTepa TeXHONOrm4ecKoro
npowecca n Buga pacyeTHon aBapun.

Mpy OTCYTCTBUMM [OaHHbIX [JOMycKaeTCs pacyeTHOe BpeMs  OTKIYEeHUs
TEeXHONorn4ecknx TpybonpoBoaoB NPUHNMATL PaBHbIM:

BpeEMEHN cpabaTbiBaHNA CUCTEMbl aBTOMATUKM OTKMOYEHUS TpybonpoBoLoOB
COrnacHO nacrnopTHbIM AaHHbIM YCTAHOBKW, €CMM BEPOSITHOCTb OTKa3a CUCTEMbI
aBTOMaTuUKM He npeBbiwaet 0,000001 B rog wunn obecneyeHo pe3epBUpPOBaHME €€
3/IEMEHTOB;

120 c, ecnun BEpOATHOCTb OTKa3a cucTeMbl aBToMaTuku npesbiwaeT 0,000001 B roa
N He obecneyeHo pe3epBUpOBaHNE ee INIEMEHTOB;

300 ¢ npu py4HOM OTKIHOYEHWUMU;

) B KA4eCTBe pacyeTHOM TemnepaTtypbl NPU NOXXapoonacHOW CUTyauun ¢ Ha3eMHO
pacnofioXXeHHbIM 00OpyAOBaHNEM AOMNYyCKaeTCss NPUHMMAaTb MaKCUMarbHO BO3MOXHYHO
TemnepaTtypy Bo3gyxa B COOTBETCTBYIOLLEN KIMMMaTUYECKOW 30HE, a Npu NoXxxapoonacHom
cuTyauum C NOA3EMHO PacnonoXeHHbIM 000pyA0oBaHMEM - TeMNepaTypy rpyHTa, yCrioBHO
PaBHYO MaKCMMaribHOM CpegHEMECHAYHOM TemrepaType OKpyXalolero Bo3dyxa B
Hanbonee Tennoe Bpems roaa;

e) ONUTENbHOCTb UCNapPEeHUst XXMOKOCTU C MOBEPXHOCTM MponvBa MpUHMMaeTCs
paBHOW BPEMEHU ee MNOSTHOro ncnapeHusd, Ho He bonee 3600 c. [1na NponmMBOB XUAKOCTH
Ao 20 Kr Bpems ucrnapeHust gornyckaertca npuHumMmaTtsb pasHbiM 900 c.

[lonyckaeTca ucnosib3oBaHMe nokasaTtenen noXxapoB3pbiBOONACHOCTU AN CMeceu
BELLIECTB 1 MaTepuranoB no Hambonee onacHOMYy KOMMOHEHTY.

PasrepmeTu3auus Haa3eMHOro pesepByapa

7. Macca XuOkocTu, TMNOCTYNMBLLUEA B OKpYyXKalollee MpoCTPaHCTBO MNpu
pasrepmeTusauum pesepsyapa, onpeaenseTcs no gopmyne:



m =P Vg, (|_|323)

rge: m, - Macca XUaKoCTH, Kr;

P | - NNIOTHOCTb XWAKOCTWU, KI/M 3.

V g - 06BEM KMOKOCTU B pe3epByape, M>.

Macca XungkocTtu, NOCTyNUBLLEA CAMOTEKOM MPU MOSIHOM pa3pyLUEHUM HAa3EMHOro
UM Hag3emHoro TpybonpoBoada, BbIXOASLWEro W3 pesepByapa, onpegensercs no
dopmynam:

S A I
i=1

L (M3.24)
roe
T 2
G=p 7 ]2 p AR
4 (M3.25)
roe

AP z=h-P-g, (MN3.26)

roe G| - HavanbHblA pacxof >XMAKOCTW, MCTekalwen 3 pesepByapa 4epes
pasrepmMeTU3MpoBaHHbI TpybonpoBoa, Kr/c;

K - kKo3a(hPUUNEHT NcTeveHus;

T - pacyeTHOe BpeMsi OTKIYeHus TpyOonpoBOAOB, CBA3AHHbLIX C MECTOM
pasrepmeTm3aumu, c;

dr - n4OunameTrp TpybonpoBogoB,M (B crydae pasnuyHbiX OuMamMeTpoB
Tpy6onpoBoAOB, CBA3aHHbLIX C MECTOM pa3repMeTm3aummn, 06bem BbIXOOALEN XKUOKOCTU
paccunTbiBaeTCAa Ans kaxnoro TpybonpoBoaa B OTAENbHOCTN);

L; - onmHa i-ro yyactka TpybonpoBoga OT 3anoOpHOro ycCTpoucTBa A0 MecTa
pasrepmMeTm3aummn, um;

N - YACMO y4acTKOB TPyOONpoBOAOB, CBA3AHHbLIX C MECTOM pa3repMeTmn3auunm;

A
P
R - Hanop cTon6Ga xuakocTu B pesepsyape, Ma;

h_ - BbicoTa cTtonb6a XnakocTn (0T BEPXHENO YPOBHS XWOKOCTU B pe3epByape Ao
YPOBHS MeCTa pasrepMeTnsaummn), m;

g - yckopeHue cBobogHoro nageHus, m/c? (g = 9,81).

Mpu nponMBe Ha HEOrPaHUYEHHYIO MOBEPXHOCTb Nrowadb nponvea Fpe (M2)
XNOKoCTu onpeaenseTcsa no popmyne:



Frie=TeVac (113.27)

roe:
fp - Ko3pPULMEHT pa3muTvsi, M (MPU OTCYTCTBUM [JaHHbIX [OMyCKaeTcs
NPUHUMATL paBHBIM 5 M ™ Npy NPONMBE Ha HECMNAHNPOBAHHYIO FPYHTOBYIO MOBEPXHOCTD,
20 M npu nponuBe Ha cnnaHMpOBaHHOE rPYHTOBOE MokpbIThe, 150 M ™ npu nponuee Ha
©eTOHHOEe Unn acanbToBOE MOKPbLITUE);
Vx - 0bbeM XunOKocTu, MOCTYNUBLUEN B OKpYXarllee MnpoCTPaHCTBO nNpwu
pasrepmeTv3aLnn pesepeyapa, M>.

Macca napos JIBX, BbIxoasLwmnx yepe3 AgbixaTesibHY0 apMaTypy
8. B crnyyae HanonHeHus pe3epByapa Macca napos onpeaenseTcsa no gopmyne:
my=P 'V r'Pu/Py, (M3.28)
roe

M
Vo (1+0,00367 - )

Py =

, (M3.29)

roe: my - macca Bbixogawmx napos JIBX, kr;

Py - nnoTHocTb napos JIBX, kr/im 3 ;

Pn - DaBneHue HacbliweHHbIX napoB JIBXX npu pacdeTHom TemnepaTtype, Klla,
onpeaernisiemoe o CrnpaBoOYHbIM AaHHbIM;

P o - aTMmOCepHoOe aasnexune, klla (gonyckaeTtca npuHMMaTh paBHbiM 101);

VR - reomeTpmnyeckun obbeMm napoBO3AYLLIHOrO NPOCTpaHCTBa pesepByapa (npu
OTCYTCTBUM [aHHbIX [AOMYyCKaeTCa MNPUHUMAaTb paBHbIM FeOMeTpUYeckoMy obbemy
pesepByapa), M3 ;

M - mongapHasa macca napos JIBX, Kr/kmonsb;

V o - MOMbHbIN 06BEM, paBHbIN 22,413 M 3/kmonb;

to - pacyeTHas TemnepaTtypa, °C.

Macca napos JIBX npu ucnapeHumn co cBo6o04HOM NOBEPXHOCTU B pe3epByape

9. Macca napos JIBXX npu ucnapeHmm co cBoG0OAHOM MOBEPXHOCTU B pe3epByape
onpegenseTcda no opmyne:

my=Gy Tg, (ﬂ330)

roe Gy - pacxog napos JIBXK, kr/c, koTopbI onpeaensieTca no popmyne:



G V:F R'W, (|_|331)

roe T g - BpeMsa nocTynrieHna napos U3 pesepsyapa, C;

F & - MakcmanbHas NnoLLaab noBepxHoCTn ucnapenus NBX B pesepsyape, M %

W - MHTeHcmBHOCTL ucnapenus JIBXK, kr/(m2-c) (onpegenseTcs B COOTBETCTBUM C
pasgerniom VIl HacTosLWEro NpUnoXeHus).

lll. MakcumanbHble pa3Mepbl B3PbIBOONACHbLIX 30H

10. Pagnyc Ruknp (M) 1 BbicoTa Zpkmp (M) 30HBI, OrpaHuyMBatolime obnactb
KOHUEHTpaUui, NpeBbIaoWmnX HUXKHUA KOHLUEHTPALMOHHBIA Npeaesn pacrnpocTpaHeHns
nnamenn (ganee - HKIP), npu HenoaBuMXHOWM BO34YLWHOW cpede onpenensieTca no
dopmynam:

Ans roptovnx rasos (ganee - ['T):

m 0,33
Rixrp =78 pr Ciy
b THKIP  (M3.32)
m. 0,33
Zkrp=0,26 - W
bTHKIP ,(M3.33)
Ans napos JIBXX:
m. 0,33
Rigkrp= 7.8 P Ciy
t PHKIP . (M3.34)
m, 0,33
Zyrp = 0,26 - P Co
t PHKIP , (M3.35)
roe:

mr - macca [T, NOCTyNnMMBLLEro B OTKPbLITOE MNPOCTPaHCTBO MMpU I'IO)KaDOOﬂaCHOVI
CuUTyauuu, Kr;

P r - nnoTHocTb I'T Npy pacyeTHol TemnepaType 1 aTMocepHOM AaBneHum, Kr/im ;
mp - Macca napoB JIBXX, nocTynMBlIMX B OTKPbITOE MPOCTPAHCTBO 3a BpeMS
ncnapeHuns, ykasaHa B NyHKTE 6 HACTOSLLErO NPUNOXEHWS, KT,

P rn - nnoTHoCTL napos JIBXX npu pacdeTHOM TemnepaTtype, Kl1a;



C Hknp - HWKHUIM KOHLEHTPALUMOHHLIM Npeaen pacnpocTpaHeHnsa nnamenn I vnnu
napos, % 00.

3a Hayano otcyeTa ropn3oHTanNbHOro pasmepa 30Hbl MPUHUMAKOT rEOMETPUYECKNI
LEeHTp nponuea, a B cryvyae, ecnn R pxnp MeHbLUe rabapuTHbIX pa3MepoB Nponuea, -
BHELLHMe rabapuTHble pa3mepbl Nponuea.

[Mpy HEOBXOANMOCTN MOXET ObITb YYTEHO BINAHNE PA3INYHBIX METEOPONOrNMYECKMX
yCIOBMWI Ha pa3Mepbl B3PbIBOONACHLIX 30H.

IV. OnpegeneHne napameTpoB BOJIHbI AaBJIEHUSA NPU CropaHumn raso-, Nnapo- unm
nbleBo3ayLWwHOro oénaka

11. MeToanka KONMMYECTBEHHOW OLIEHKW MapamMeTpoB BO3AYLUHbLIX BOSIH AaBlEHUS
npu cropaHum raso-, Mapo- WNU NbineBo3gywHoro obnaka (ganee - obnako)
pacnpocTpaHAeTCs Ha Cryyau Bblbpoca roptodmx rasos, Napos UNu Nbifiv B atMocgepy Ha
NPON3BOACTBEHHbIX OObEKTaX.

OCHOBHbIMW CTPYKTYPHbIMUM 3f1IEMEHTaMK anropuTMa pacyeToB ABNATCA:

onpeneneHne 0Xngaemoro pexmma cropaHms obnaka;

pacyeT MakKCUManbHOro WM3bbITOYHOrO AaBfeHus M umnynbca ¢asbl CKaTus
BO3AYLUHbIX BOJTH AaBMNEeHNS A5s pasfinyHbiX PeXnMoB;

onpegeneHne JoONOSTHUTENbHbIX XapaKTEPUCTUK B3PbIBHOW Harpy3Kku;

OLleHKa nopakatoLLero BO34encTaus.

NcxogHbiMM JaHHBIMK ON1S pacveTa napameTpoB BOSIH [aBrieHUst Mpu CropaHun
obnaka saBnaTCS:

BM roprodero BeLecTBa, cogepxallerocs B obnake;

KOHUEHTpauus roptoyvero sellectsa B cmecu Cr;

cTexmomeTpuyeckasa KOHLEeHTpauus roprodero Bellectsa ¢ Bo3gyxom C cr;

Macca ropryero BelwlecTBa, cogepxawierocs B obrnake My, C KOHUEHTpauumen
MeXOy HWKHUM N BEPXHUM KOHLLEHTPAUMOHHbBIM NpeaerioMm pacnpocTpaHeHUs NMamMeHu.
Hdonyckaetca BenuunHy Mt nNpuUHMMaTb pPaBHOW Macce TroploYero BeLLlecTBa,
cogepxallerocda B obnake, ¢ y4etom KoadduumeHta Z yyactus roproyero BewecTtesa BO
B3pbiBe. [1pn OTCYTCTBUM AaHHbIX KOADUUMEHT Z MOXKET BbITb NPUMHAT paBHbiM 0,1. MNpwu
CTPYWHOM CTauMOHApHOM WCTEYEeHUW Troproyero rasa BenvuauHy Mt cnegyert
paccynTbiBaTb C y4ETOM CTaLMOHAPHOro pacnpeneneHns KOHUEeHTpaLun roproyero rasa B
CcTpye;

yAernbHas TennoTta cropaHus roptodero sewecTtsa E yp;

CKOPOCTb 3BYyKa B Bo3ayxeC o (06bI4HO npuHuMaeTcsa pasHon 340 m/c);

MHJOpMaLMA O CTENeHN 3arpoOMOXXAEHHOCTN OKpYXXatoLLero NpoCcTpaHCTBa;

3hEKTUBHLIA 3Heprosanac roptoyen cmecnm E, koTopbi onpegensieTcss no

dopmyne:

M,-E,, C.<C

r—cr
E=
MT. Ey;[.

<. C>C
( :r ! F> CT
. (MN3.36)



Mpn pacyeTe napameTpoB cropaHusi obnaka, pacnofioXEeHHOro Ha MOBEepPXHOCTU
3eMI1, BenuynHa adpdpeKTMBHOro aHeprosanaca yasanBaeTcs.

OnpeneneHne oxmngaemMmoro pexxmma cropaHus obnaka

12. OXngaembl pexnm cropaHus obnaka 3aBMCUT OT TUMNa roprtoyero BeLecTsa U
CTerneHu 3arpoOMOXXAEHHOCTIN OKpPY>KatoLLero nNpoCcTpaHcTaa.

Knaccmtmxauvm ropro4umx sewecTB No creneHn 4yBCTBUTEJIbHOCTHU

13. BewecTtBa, cnocobHble K 0Opa3oBaHUIO FOPHYMX CMECEN C BO3QYXOM, MO
CTerneHn CBOEN YyBCTBUTENBHOCTM K BO3OYXOEHMIO B3PbIBHbIX MPOLIECCOB pasgerieHbl Ha
YyeTblpe Knacca:

knacc 1 - ocobo 4yBCTBUTENbHbIE BELLECTBa (pasmep OEeTOHALMOHHOMW SAYENKN
MeHee 2 CM);

Knacc 2 - 4yyBCTBUTENbHblE BeLlecTBa (pa3Mep OEeTOHALWOHHOM SYENKU NEXUT B
npegenax ot 2 go 10 cm);

Knacc 3 - cpegHe YyBCTBUTEMbHbIE BewlecTBa (pasMmep AETOHAUMOHHOM SYENKK
nexut B npegenax ot 10 go 40 cm);

knacc 4 - cnabo 4yBCTBUTENbHbIE BeLlecTBa (pasmep OeTOHAUWMOHHOW SYENKM
6onbLue 40 cm).

Knaccugpukaums Hanbonee pacnpoCTpaHEHHbIX B NPOMBbILLNEHHOM MPON3BOACTBE
roproymnx BelecTs npmveedeHa B tabnuue 3.1, B cnyyae, ecnn BewecTBO He BHECEHO B
Knaccudukauuio, ero cnegyet KnaccuumumnpoBaTb N0 aHanormMm ¢ UMELWNMMAUCS B CIINCKE
BewecTsamMu, a npu OTCYTCTBUM MHGOPMaUMM O CBOMCTBaxX AaHHOrO BeLlecTBa, €ro
crnenyeTt OTHECTU K Knaccy 1, T.e. paccmaTtpuBaTb Hanbornee onacHbI Criyvan.

Taonuua M3.1

Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTuneH AKpPUNOHUTPUN AueTanbaerng beH3on
BuHunauetunex AKponeuH AueToH JekaH
Bogopoa ByTtaH BeHaunH o-AnxnopbeHson
'mapasuH bytuneH BuHunauetat JonekaH
M3onponunHutpaTt | BytagueH BuHunxnopva MeTaH
MeTunaueTtuneH 1,3-INeHTagmneH "ekcaH MeTtunbeH3on
HutpomeTaH [MponaH N3ookTaH MeTtunmepkanTtaH
Okucb nponuneHa MponuneH MeTtunamuH MeTunxnopug
Okucb aTuneHa Cepoyrnepog MeTtunauetar Okucob yrnepoga
ATunHuTpar OTaH MeTunbyTunketoH | 3TuneHB6eH30n

OTuneH MeTunnponuikeToH
Qwmpbl: MeTunaTUNKeToH
ANMETUNOBbLIN OkTaH
AVNBUHUNOBbLIN MNupnanH




MeTUNOYTUNOBbIN CepoBogopoa

CnupTbl:

METUOBbLIN
LUnpokas dopakumsa | aTUNOBbIN
nNerknx yrneBoao- NPONMNoBbI
poaoB aMunnoBbIN

N300yTUNOBLIN
N30MpOnNnNoBbLIN
LinknorekcaH
STundopmmart
QTunxnopung

14. MNpu oueHke macuTaboB NopaKeHns1 BOSTHAaMW AaBNEeHUs OSMKHO YYUTbIBATbCA
pasnnyne XMMMUYEeCKNX COeAMHEHU No TennoTe CropaHus, NCMoNb3yeMon Afis pacyeTa
NMOSIHOrO 3anaca 3HeproBblgenieHns. [Ons TUNWYHbIX YrneBogopOAOB MNPUHMMAETCA B
pacyeT 3HayeHue yaenbHou TennoTtbl cropaHus E ypo=44 MIDx/kr. Ons uHbIX roproymx

BELLECTB B pacyeTax UCnosnb3yeTcs yaenbHOe 3HeproBblaeneHne E‘yﬂ_ B Eyﬂo .3geck B
- KOPPEKTUPOBOYHLIN NapameTp. [Ans ycrnoBHO BblAENEHHbIX KNacCoB FOPHOYNX BELLIECTB

BENUYMHbI NapameTpa B npeacTtaeneHsl B Tabnuvue 3.2,

Tabnuua N3.2

Knacchbl roptodnx BeLLeCcTB \ beTa Kraccbl roptoymx BeLecTB \ BeTa
Knacc 1 Knacc 3
AueTuneH 1,1 Kymon 0,84
MeTunaueTtuneH 1,05 MeTunamux 0,70
BuHunnauetuneH 1,03 CnupThbl:
Okucb aTuneHa 0,62 MeTunnoBbin 0,45
'mapasuH 0,44 ATUNoBbIN 0,61
N3onponunHuTpar 0,41 [Mponunosbin 0,69
OTUNHUTPAT 0,30 AMNNOBLIN 0,79
Bopgopoa 2,73 LlnknorekcaH 1
HutpomeTaH 0,25 AueTanbanbgerma 0,56
Knacc 2 BuHunauetat 0,51

3TuneH 1,07 BeHaunH 1
Anatunadup 0,77 ["ekcaH 1
AneuHunacpmp 0,77 N300kKTaH 1
Okucb nponuneHa 0,7 MupnguH 0,77
AkpornewuH 0,62 LinknonponaH 1
Cepoyrnepog 0,32 ATMNaMmuH 0,80
byTaH 1 Knacc 4
BytuneH 1
ByTagueH 1 MeTaH | 1,14




1,3-lNeHTagneH 1 TpuxnopataH 0,15
AT1aH 1 MeTtunxnopua 0,12
OumeTunadgup 0,66 beHson 1
dunsonponunnoBbin adup 0,82 HekaH 1
LDy 1 [oaekaH 1
[NponuneH 1 MeTtnnbeHson 1
[MponaH 1 MeTunmepkanTtaH 0,53
Knacc 3 Okucb yrnepoga 0,23
BuHunxnopug 0,42 [nxnopaTtaH 0,24
CepoBogopop 0,34 | Onxnopb6eHson 0,42
AUETOH 0,65 TpuxnopaTtaH 0,14

Knaccudumkauma okpyxaroLiero NpocTpaHCTBa No CTeNeHn 3arpoMoXXaeHHOCTH

15. XapakTepoMm 3arpoMOXXAEHHOCTN OKpPYXatoLero NpoCTpaHCTBa B 3HAYUTESTbHON
CTEMNEHN onpeaenseTcss CKOPOCTb PacnpoOCTPaHEHUsT NfiaMeHn Npu cropaHum obnaka u,
cnegoBaTtesibHO, NapamMeTpbl BOSMHbl OaBreHusa. XapakTepUCTUKM 3arpOMOXOEHHOCTU
OKpY>XaloLLero NpocTpaHcTBa pasgendatnTcs Ha YeTblpe Knacca:

knacc | - Hanuume ONWHHBIX TPyD, NOMNOCTEeN, KaBepH, 3arOSfIHEHHbLIX roOprYen
CMECbI0, MpU CropaHMm KOTOPOM BO3MOXHO OXuAaaTb (opmMupoBaHMe TypOyneHTHbIX
CTPyM nMpPOOYKTOB CropaHud, WMeKLWMX pasMepbl He MeHee Tpex pasmMepoB
AETOHAUMOHHON fA4YenKn OaHHOWM cmecu. Ecnu pasmep AeTOHAUMOHHOW sA4enkn ans
AaHHOW CMeCUu He N3BECTEH, TO MUHUMaTbHbIN XapaKTepPHbIN pa3mMep CTPyM NpUHMMaeTCs
paBHbIM 5 cM onga BewecTB knacca 1, 20 cm ans BewecTs knacca 2, 50 cm ans BeLecTs
knacca 3 n 150 cm ans BelwecTB knacca 4;

knacc |l - cunbHO 3arpoMoXgeHHOe NPOCTPAHCTBO: Hanuune nony3aMKHYTbIX
06BHEMOB BbICOKasi MMOTHOCTb pPasMeLLeHns TexHonormdeckoro obopynoBaHusi, nec,
0onbLIOe KONMYECTBO NOBTOPAIOLWMXCA NPENATCTBUN;

knacc |ll - cpegHe 3arpoMoXgeHHOE NPOCTPAHCTBO: OTAENbHO CTosWme
TEXHOJIOMNMYECKNE YCTAaHOBKN, pe3epByapHbI Napk,;

knacc IV - cnabo 3arpomoxgeHHoe n cBo6ogHOe NPOCTPaHCTBO.

Knaccudukaumsa pexmmoB cropaHusa odnaka

16. [Ina OueHKn BO3AENCTBUS CropaHmsa obnaka BO3MOXHbIE PEXUMbl CropaHust
pas3gensiTca Ha WeCTb KnaccoB MO Auana3oHaM CKOPOCTEN MX pPacnpoCTpaHeHus
cnegyowmm obpasom:

knacc 1 - geToHaumsa UM ropeHne Co CKOPOCTb (pbpoHTa nnameHn 500 m/c m
Oonee;

Knacc 2 - gedpnarpauus, ckopoctb dpoHTa nnamenun 300-500 m/c;

knacc 3 - gedonarpauumst, ckopocTtb dpoHTa nnamexn 200 - 300 m/c;

knacc 4 - gedonarpauumsi, ckopocTtb dpoHTa nnamexn 150 - 200 m/c;

Kracc 5 - gedpnarpaunsi, CKopocTb OPOHTa NNnameHn onpegenseTtcsa no popmyne:



u=k -M*®, (N3.37)

roe k, - KoHcTaHTa, paBHas 43;
M - macca roptoyero BeLecTBa, cogepxatieroca B obnake, Kr;
Kracc 6 - gedpnarpaunsi, CKopocTb OPOHTa NNnameHn onpegenseTcsa no popmyne:

u=k ,-M ¥6, (M3.38)

roe K, - KOHCTaHTa, paBHas 26;

M - macca roptoyero BewecTBa, cogepallerocsa B obnake, Kr.

17. Oxunpgaembln pexmm cropaHma obnaka onpegendeTrcd € MNOMOLLBbIO
Tabnuubl 3.3, B 3aBMCMMOCTM OT Knacca [ropryero BewectBa W  Knacca
3arpoOMOXOEHHOCTM OKpY>KatoLLLero NpocTpaHCcTBa.

Taobnwuuya N3.3

Knacc roptoyero Knacc 3arpoMoXXgeHHOCTUN OKpyKarLero NpocTpaHcTea
BellecTBa I 1 11 Vv
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Mpn onpegeneHnn MakcMmaribHOM CKOPOCTM (PpOHTa NnamMeHn Ans pPexumoB
cropaHus 2-4 KnaccoB [OMOSHUTENbHO pacCyYUTbIBAEeTCA BUAMMAs CKOPOCTb (PpPOHTa
nrameHun no cootHoleHuto ([13.37). B Tom cnyvae, ecnu nony4vyeHHasa BennymHa bonblue
MakCuManbHOW CKOPOCTW, COOTBETCTBYHOLLEN OaHHOMY Kraccy, OHa npuHUMaeTcs Mo
dopmyne (MM3.37).

PacuyeT makcumanbHOro n3dbITOYHOro AaBfieHUsA U nMmnyrnbca (*)a3bl cXatusa
BO3AYLWHbLIX BOJIH AaBJ1eHUsA

18. lMapameTpbl BO3AYLWIHbIX BOMH AaBreHusa (M3bbiITouHOE [aBreHue Ap y
uMnynbc asbl ckata |7) B 3aBMCMMOCTM OT pacCTosHMSA OT LUeHTpa obrnaka
pacCcuYnTbLIBAKOTCA UCXOAS N3 OXMOAEMOro peXxnma cropaHmsa obnaka.

Knacc 1 pexxuma cropaHus obnaka
19. PaccunTbiBaeTcs COOTBETCTBYIOLLEE Be3padmepHOe paccTosiHue no gopmyne:

R=R/(E/Ry)""

, (N3.39)

roe R - pacctosiHue OT LeHTpa obnaka, Mm;



P o - aTmMmocdepHoe aasneHwue, lNa;

E - adpdekTnBHbIN 3HEpProsanac cmecu, [x.

BennunHel ©e3pasmepHoro pgasneHns P, 1 umnynbc dasbl oxatmsa |y
onpenensTca no opmynam (4ns ra3onapoBoO3ayLIHbIX CMecen):

2

'”(Px)=_1’124_1’66'('”(Rx))+0'260'(|n(Rx))  (N3.40)

In(1,)=-3,4217-0,898- (In(R,) ) 0,006 - (In(R,) )’ (mB.41)

Gopmynel ([13.40, 13.41) cnpaBeanusBbl Ans 3HadeHnn R, ,6onee R >0,2. B
cnyyae, ecnm R,<Ry, 10 P, paBHo 18, a B hopmyny (I13.41) BmecTto R, nogcraBnsieTcq
BennynHa R ,=0,14.

PasmepHble BenuYUHbI M3BbLITOYHOrO AaBreHna U uMmnynbca dasbl coxaTus
onpeaenstTca No gopmynam:

Ap=p,-P; (M3.42)

— 2/3 1/3
I"=1-Py""-E°/C,

. (M3.43)
Knaccbl 2-6 pexxuma cropaHus o6naka

20. PaccuutbiBaetca 0e3pa3mepHoe pacctodHne R, OT ueHTpa obnaka no
dopmyne (IM3.39).

PaccuntbiBatoTCa BenuUnHbl 6e3pasmepHoro gasnenus (Pyi ) 1 umnynbca gasbl
cxatus |, No gopmynam:

p =L .(0—1),(0,83_0,14)
X1 5 S RX -
A %] (naas
L, =W-(1-04-w)- [ 08, Q0L 0,002
Ry sz Rf
. (M3.45)

u c—1
W=—"- ( _)

© V9 n3ae

roe O - cTeneHb pacliMpeHus NPOAYKTOB CropaHus (4nsi ra3onapoBO3AyLUHbIX



cMecen fonyckaeTcs NpMHUMaeTCs paBHbIM 7, ANS NblNeBo3ayLHbIX cmecen 4);
U - BUANMAs CKOPOCTb OPOHTA NiiaMmeHun, m/c.
B cnyyae pednarapaumm NblneBO3AYLUHOMO obraka BenvyuuHa 3EEeKTUBHOMO

9Heprosanaca yMHoXaeTcs Ha KoauumneHT (0-1)/0,

®opmynel ([13.44), (I3.45) cnpaBeanusbl Ansa 3HadvyeHUn R, 60nbWnX BENUYMHDI
R1=0,34, B cnyyae, ecnm R,<R, B dopmynbl ([13.44), ([13.45) Bmecto R
NoACTaBnAETCA BennunHa R 1.

PasmepHble BenuMYUHblI M36LITOYHOrO AdaBfneHns W uMmnynbca @asbl cxaTus
onpegensaoTca no dopmynam ([13.42), (I3.43). MNMpn atom B dhopmynel (13.42), ([13.43)
BMecTo P, 1 |, noactaBnsaoTCcs BENUYUHBLI Py 1 | 4.

V. MapameTpbl BONHbI AaBfeHUA Npy B3pbiBe pe3epByapa C neperpeTomn
XUOKOCTbIO UIN CMKEHHbIM ra3omMm npu Bo34encTBUM Ha HEro ovara noxapa

21. N30biTOYHOE AaBneHue AP y umnynsc | * B BonHe aasneHus, obpasytoLimecs
npu B3pbiBe pesepByapa c neperpeton JIBXK, K nnn cxXuxeHHbIM yrneBogopOaHbIM
rasom (ganee - CYIl') B oyare noxapa, ornpegenstTcs rno popmynam:

0,33 0,66

AP=P,- 0,8-mfP +3-m“§ +5-%P
r r ; (M3.47)
0,66
=123
r . (n3.48)

B ) .
=( =L ). 10
o (4'52 (M13.49)

rae r - paccTosiHMe OT LeHTpa pe3epByapa, M;
E o - 9bdpeKkTMBHAsS SHEPrusa B3pbiBa, paccyuTbiBaeMast no opmyne:

E o=k C p'm-(T-Ty), (N3.50)

k - [onst 3Hepruun BoNHbI AaBreHus (gonyckaetcsa npuHnumatb pasHom 0,5);

C, - ydenbHaa TennoemMKOCTb >XWOKOCTU (JonyckaeTcs MNpUHUMaTb paBHOW
2000 x/(kr-K) ;

m - macca J1BX, MK unu CYT, cogepxallasacsa B pesepByape, Kr;

T - TemnepaTtypa xuakomn assbl, K;

T, - HOpMarnbHas Temnepartypa kuneHus, K.

Mpy Hanuumn B pesepByape NpeaoXpaHUTENBHOrO YCTpoOMCTBa (KnanmaHa wnu
MeMbpaHbl) BennymHa T onpegensietca no oopmyne:



B
T=——-C,+273,15
A-lgP A !
9 va , (M3.51)

roe P, - 4aBneHne cpabaTbiBaHUA NpeaoXpaHUTenbHOro YCTPOMCTBA;

A, B, CA - KOHCTaHTbl ypaBHEHNA 3aBMCUMOCTU [aBfIeHUS1 HACbILWEHHbIX MNapoB
XWOKOCTU OT TemnepaTypbl (KOHCTaHTbl AHTyaHa), onpegensiemble No ChpaBOYHOW
nutepartype. EanHnubl namepenus P, (kMa, MM pT. CT., aTM) OOSMKHbI COOTBETCTBOBATL
NCNoNb3yeMbIiM KOHCTaHTam AHTyaHa.

VI. AHTEHCUBHOCTb TENJIOBOro U3sny4eHus

22. B HacTtoswiem pasgene npuBoasATCA MeToAbl pacyeTta WMHTEHCUBHOCTYU
TENMOBOro M3fy4YeHUsl OT Nokapa NponvMBa Ha NOBEPXHOCTb, OFTHEHHOIO LWapa, a Takke
paguyca BO3AEWCTBMS NPOAYKTOB CropaHusi napoBOo3dyllHOro obGrnaka B crydyae
noXapa-BCMbILLKK.

Moxap nponuBa

23. VIHTEHCVBHOCTb TEMnnoBoro usnyyenus q (kB1/m %) ans noxapa nponvea JIBXK,
K, oxmkeHHOro npupoaHoro rasa (ganee - CIN) unu CYI onpegensetcs no gopmyne:

g=E¢F 4T, ([13.52)

roe:

E: - cpeoHenoBepxXHOCTHAsi WMHTEHCUBHOCTb TEMSIOBOrO WU3SyYeHUA MramMeHu,
kBT/M ?;

F 4 - yrnosou KoapduLmMeHT 0by4eHHOCTH;

T - KOS(pPMUMEHT NpornyckaHus atMocdepsl.
3Ha4veHune E ¢ npuHMMaeTca Ha OCHOBE MMEKLLMXCA IKCNepUMeEHTarnbHbIX OaHHbIX
unu no tTabnuue M3.4.

Taonuua N3.4

Cpe,ﬂHenOBerHOCTHaﬂ NMIOTHOCTb TenysioBOro nasny4deHusd nriamMeHu B
3aBUCUMOCTU OT AnamMeTpa ovyara v yaesibHass MmaccoBad CKOPOCTb BbIropaHuAa AnA
HEeKOTOPbLIX XXNAKUX yrneBoaopoaHbIX TONNUB

Tonnueo E¢, kBT/M?, npu d, m m',

10 20 30 40 50 | kr/(mM2xc)
crr 220 180 150 130 120 0,08
CYT (nponan-6yTaH) 80 63 50 43 40 0,1




BeHanH ‘ 60 47 ‘ 35 ‘ 28 ‘ 25 ‘ 0,06
[nsenbHoe Tonnmeo 40 32 25 21 18 0,04
Mpumeyvanue. [na gnameTtpoB odara meHee 10 m wnm Gonee 50 m cneayet
npuHUMaThb E ; Takon xe, Kak n ans oyaros gnametpom 10 m 1 50 M, COOTBETCTBEHHO.
[Mpy OTCYTCTBMM AaHHbIX ONA He(PTU N HepTenpoayKTOB AoNyCKaeTCca BeNnYnHy E ¢
(kBT/m?) onpenenaTtb no dopmyne:

E=140-e ©'29420-(1-e %29, (N3.53)

roe:
d - addEeKTUBHBIN AMaMeTp NPONnBa, M.
[Mpn oOTCyTCTBUM [OaHHbIX ONA OAHOKOMMOHEHTHbIX >XWOKOCTEW [O0nycKaeTcHd
BENUYUHY E ¢
(kBT/m %) onpepenaTtb no copmyne:

c = 0,4-m'-Hgp
m L
(1+4' E)
, (N3.53.1)
roe:
m’

- yAenbHas MaccoBasi CKOPOCTb BbIFOpaHus, Kr/(M 2-c) ;

H cr - yaenbHas TennoTta cropaHus, KIK/Kr;

L - AnuHa nnamexu, m.

Mpn OTCYTCTBMM [OaHHbIX A9 OAHOKOMMOHEHTHbIX >XWOKOCTEW A0nycKaeTcd

!
BESTUYUNHY m (kr/(m?-c)) onpepensaTb No opmyne:

. 0,001-Hep
m'=
L9+Cp(Tb_Ta)

, (M3.53.2)

roe:

L 4 - yAenbHas TennoTa ucnapeHuns xXunakocTtu, KIK/Kr;

C p - yaenbHas TennoeMKOCTb XUAKOCTU, KIx/(kr-K);

T - TeMnepaTypa KANEeHUS XXUOKOCTU Npu aTMocdepHOM aasrieHnu, K;

T o - TeMnepaTypa okpyxatLien cpeasbl, K.

[nss  MHOrOKOMMOHEHTHbIX CMecen XWOKOCTen [onyckaeTca onpegenieHve

3HayeHun E ¢ un m' No KOMMOHEHTaM, AN KOTOPbIX BEMUYNHBI E ¢ 1 m’ MaKCUMarnbHblI.
Yrnosow KoapduLmeHT obny4yeHHocTn F , onpeagensaeTtca no gopmyrne:

2 2
= +
My Fv*Fy , (M3.54)



roe:

F,, F . .

H . akTopbl 06My4Y4eHHOCTM AN BEPTUKANbHOW W TOPU3OHTaNbHON

MMNoLaaoK COOTBETCTBEHHO, onpedensieMble AN NMowanok, pacnonoXeHHbix B 90°
CeKkTope B HanpaBneHUM HakrnoHa nnameHu, no cneayroLlmm dopmynam:



\

2 2 . 2 . 2 .
1 a’+(b+1)°-2-b-(1+a-sing) A-D\  cosd a-b—F-sin® F*-sin®
F,= - { E-arctgD+E [ A B arctg 5 + C arctg e +arctg Fc

, (N3.55)

ol d o[ L), S0 | a-b—F2-sin® v arct F2-sino | | | a®+(b+1)—2-(b+1+a-b-sine) arctq | AP
T ID)" T N~ FcC I\ "Fc A-B g

, (N3.56)




2-L

a= —

d  (n3s57)
(N3.57.1)
A:V(a2+(b+1)2—2 -a-(b+1)- 5"‘9) (N3.57.2)

B=V(az+(b—1)2—2‘a‘(b_l)'sme)' (N3.57.3)

C= V( 1 +(b2—1) ‘ 00529). , (NM3.57.4)

D= b-1
b+1
, (M3.57.5)

_a-cosH

b-a-sind 3576
1/[n2_
F=Y\b"=1) 3577y
roe:

X - paccTosiHue OT reoMeTpPUYECKOro LIeHTpa nponmea 4o obnyvyaemoro obbekTa, m;
d - a3 EeKTUBHLIN AMaMeTp NPONuBa, M;
L - AnuHa nnamenu, m;

0 - YroJ1 OTKIOHEeHUA ninamMeHn oT BepTuKanum noa NENCTBUEM BeTpa.
[na nnowagok, pacnoyioXXeHHbIX BHE YKa3aHHOro CeKtopa, a TakKXe B cliydadXx
OTCYyTCTBUA BeTpa (baKTopr O6ﬂy‘-IeHHOCTI/I and BepTI/IKaJ'IbHOIZ n FOpI/I3OHTaJ'IbHOI7I

nroLwaaok paccunTbiBaroTcd no popmyrnam 3.55-3.57.7 n 3.59.1, npnHumas 0=0.
A ekTnBHLIN AMameTp nponuea d (M) paccumTbiBaeTcs no popmyne:

4-F

T (n3.58)

roe:
F - nnowaae nponuea, m2.



AnvHa nnamenu L (M) onpegensaeTcs no popmynam:
npm u*=1

' 0,67
L:55-d-(—) U

p.- ¥9-d

, (N3.59)

npu u-<1l

m' 0,61
L:42.d.(—)
Pa’ V9 , (N3.59.1)

roe:
_ o
Ue=3
m'-g-d
p
" , (N3.60)
m’

- yAenbHas MaccoBasi CKOPOCTb BbIrOpaHWsa TonnmBea, Kr/(M2-c);
P , - NNOTHOCTb OKPYXaIOLLIEro Bo3ayxa, Kr/im 2;

P 1 - NNOTHOCTb HACbILLEHHbIX MAapOB TONMVBA NPV TemnepaType KUneHus, Kr/m >;

W o - CKOPOCTb BeTpa, M/C;

g - yckopeHue cBobogHoro nageHus (9,81 m/c?).

Yron OTKMOHEHWs MnamMeHu OT BepTukanu noj Aenctevem BeTpa O
paccyunTbiBaeTcH No popmyne:

1, npu <1
C0S0=Y ;s

) >1
Gt =t s 61y

KoadhdpuumeHT nponyckaHna atmocepbl T ona noxapa nposivea onpeaenserca
no goopmyrne:

T=exp[-7-10 *(X-0,5-d)] (M3.62)

OrHeHHbIN Wap



24. WHTEHCMBHOCTb TEnnoBoro uanydenus q (kBT/M?) gns orHeHHoro wwapa
onpeaensietca no oopmyne (M3.52).

BenuuunHa E ; onpegensieTcsa Ha OCHOBE MMEIOLLNXCA IKCNEePUMEHTarnbHbIX AaHHbIX.
[onyckaeTcst npuHuMaTh E ¢ paBHoi 350 KBT/m 2.

3HaueHuve F ; onpegensaeTtca no gopmyrne:

DS
i a-(H2+r?)
. (N3.63)
roe:

H - BblCcOTa LeHTpa OrHeHHOro wapa, M;

D s - 9adbheKTUBHLIN gMaMeTp OrHEHHOrO LWapa, M;

r - pacctosiHue oT obnyyaemoro obbekTa A0 TOYKM Ha MOBEPXHOCTM 3eMNu
HenocpenCTBEHHO MO LEHTPOM OrHEHHOro wapa, M.

AP PEKTMBHBLIM AnamMeTp orHeHHoro wapa D s (M) onpegensietca no goopmyne:

D s=6,48-m%*%, ([13.64)
roe:
m - Macca NpoaykTa, NOCTYNMBLLEro B OKpYy»KatoLlee NPoCTPaHCTBO, Kr.

BenuunHy H gonyckaeTcs npuHumarts pasHou D s.
Bpems cyuwiectBoBaHNA OrHEHHOrO Wapa t s (C) onpeagensieTca no gopmyne:

ts=0,852:m %%, (M3.65)

KoadpdpunumeHT nponyckaHns atmocdepbl T Anst OTHEHHOrO Wapa paccymTbiBaeTCs
no dopmyne:

t=exp|-7,0-10 *-| [/ r?+H? —%

VII. OnpepeneHne paguyca Bo3a4eMCTBUA NPOAYKTOB CropaHMsa NapoBO3AYLIHOIo
obGnaka B crny4yae noxapa-BCrblILKX

. (N3.66)

25. B cnyyae o6pasoBaHMsi NapoBO34YLIHOM CMECUM B He3arpoMOXOeHHOM
TEXHONorn4ecknm obopyaoBaHMEM MNPOCTPAHCTBE WU €ro 3aXuraHum OTHOCUTENbHO
cnabbiM WUCTOYHUKOM (Hanpumep, WCKPOW) cropaHme 9TOW CMeCcU NPOUCXOAUT, Kak
npaswuno, ¢ HeboNbLWNMU BUOMMbBIMU CKOPOCTSAMW NnamMeHun. [Npun 3ToMm amnnuTyabl BOSHbI
AaBlieHNsa marnbl U MOryT He MPUHUMATLCA BO BHWMaHWe Npu OLeHKe rMopakatoLlero
Bo3gencTeua. B aTom crnydyae peanuayeTtcs Tak Ha3blBaeMbl MOXap-BChbllKa, Mpu
KOTOPOM  30Ha MOpaXeHus  BbICOKOTEMMepaTypHbIMA  NPOAYKTaMu  CropaHus
NnapoBO34YLUHON CMeCKU MpakTU4Yeckn coBnagaeT C MakcuMmarnbHbIM pa3Mmepom obriaka



NPOOYKTOB cropaHust (T.e. nopaarlTcs B OCHOBHOM OObLeKTbl, nonagawwme B 3TO
obnako). Paguyc BO3OenCTBUSA  BbICOKOTEMMNEPATYPHbIX  NPOAYKTOB  CropaHus
napoBO3a4yLUHOro obraka npu noxape-senbllwke R r onpegenseTca opMyrion:

R |:=1 ,2R HKIMP, (|-|367)

rae: R pknp - FOPU3OHTamNbHBIN pa3mep B3PbIBOOMACHOM 30HbI, onpegensdemMblin No
n. 10 HacTosLero NpuUnoXXeHus.

VIll. UcnapeHue xuagkoctn n CYI us nponusa

26. WHTeHcmBHOCTb ucnapennst W (kr/(M%-C)) ONS HeHarpeTblX XWUOKOCTei ¢
onpeaensieTcsa no gopmyne:

— _6- . .
W=10 " YM Py 3 68)

rae N - koaddduUMEHT, NpUHMMaeMbln Ana nomelwieHmn no Ttabnuue 3.5 B
3aBUCMMOCTM OT CKOPOCTM M TemnepaTtypbl BO34YLHOrO MNOTOKA HaL MOBEPXHOCTbLIO

ncnapenus. Npu Nnponmee XMOKOCTU BHE NOMELLEHUS aonyckaeTcs npuHuMatb M=1;
M - MonsipHas macca XUOKOCTU, KI/KMOIb;
P 4 - AaBneHne HacbILLEHHOro napa npu pacyeTHOM TemnepaType XuakocTu, kla.

Taobnwuua N3.5

CKOpOCTb BO3AYLUHOMO 3HayeHue koaprumenTa ata npu Temnepartype t (°C)
noToka, m/c BO3ayxa

10 15 20 30 35

0 1,0 1,0 1,0 1,0 1,0

0,1 3,0 2,6 2,4 1,8 1,6

0,2 4,6 3,8 3,5 2,4 2,3

0,5 6,6 57 54 3,6 3,2

1,0 10,0 8,7 7,7 5,6 4,6

27. Mpu BbIGpoce CYI M3 obopyaoBaHus, B KOTOPOM XXWOKOCTb HaxoAuTCS MoA
AaBNeHneM, 4acTb NPOAyKTa 3a CYET BHYTPEHHEW 3HEprMm MrHOBEHHO UcnapsieTcs,
obpasysa C Kanenbkamu >XMAOKOCTM o06nako asposons. MaccoBas [ons MrHOBEHHO

ncnapuBLLEiics XuakocTn © onpegensietcs no hopmyne:

Co-(TaTs)

Y , (M3.69)

o=1-exp| —



roe C, - yaenbHasa tennoemkoctb CYT, [x/(kr-K) ;

T 5 - TeMnepaTypa okpyxatoLlero Bosayxa, K;

T 4 - Temnepartypa kunennsa CYI npu atmocdepHom aasnexuu, K;
L 4 - yaenbHas Tennota napoobpasosanus CYT, [x/kr.

MpuHUMaeTcs, 4YTO npwu o > 0,35 Bca Macca >XMOKOCTWU, Haxoaslwasacsa B
obopyaoBaHuK, 3a CYET B3PbLIBHOMO Xapakrepa UcrnapeHus nepexoguTt B napokanenbHoe
obnako.

Mpu 0<0,35, OCTaBLLASACS YaCTb XUAKOCTM UCTIAPSIETCs C NMOBEPXHOCTM NPOMnMBa 3a
CYeT NoTOoKa Tensia oT NoAcTunarLen NoBePXHOCTN U Bo3ayxa.

VMIHTEHCMBHOCTb MCMApeHns XUAKOCTU co cBoBoaHoM nosepxHocTn W (kr/(Mm ?-c))
onpegensieTca no popmyne:

) (A~ Cs-ps ) (Ty—Ty) , 0,035-u”®- 1, (T,-T,)

W =
Lg-(n-t)0’5 (u§’8-d0'2-Lg)

, (N3.70)

roe: M s - KOahbpnumeHT TENNONPOBOAHOCTM MaTepurana, Ha NOBEPXHOCTb KOTOPOro
pasnmnBaeTcs Xungkoctb, B1/(M-K);
C s - yaenbHasa TennoemMkoctb Matepuana, Ix/(kr-K);

P s - NNOTHOCTb Matepuana, Kr/m 3.
T - HAYanbHasa Temnepartypa matepuana, K;
t -TekyLLlee BpeMsi C MOMEHTa Havarna ncnapeHus, ¢ (Ho He meHee 10 c);

A a - KO3 PUUMEHT TenNonpoBOAHOCTN Bo3ayxa npu TemnepaTtype T o;
U - CKOPOCTb BO34YLUHOIO NOTOKa Haj NOBEPXHOCTbIO UcnapeHns, M/c;
d - xapaKkTepHbIN gnameTp Nponmea, M;

V4 - KNHEMaTMYecKas BA3KOCTb Boaayxa npu T, M 2/c.

IX. Pasmepbl pakena npu CTPyMHOM ropeHuun

28. Npu CTPYMHOM UCTEYEHUN CXKaTbIX FOPHOYNX ra3osB, MAPOBON WU XNOKOW drasbl
CYlr n CII, NBX wn MK noag ApaBneHMEM BO3HMKAET OMacHOCTb oObpasoBaHus
AN PY3MOHHBbIX hakenos.

AnuHa dakena L g (M) npu CTPyWHOM ropeHun onpegenseTcs no gopmyne:

L=K-G %% (N3.71)

roe: G - pacxod npoaykra, Kr/c;

K - amnupuyecknin KoapUUNEHT, KOTOPbIA MNPU UCTEYEHUN CXKaTblX ras3oB
npUHMMaeTca paBHbIM 12,5, npu nctevyeHnn naposon gasbl CYI unn CII™ paBHbiM 13,5,
npu nctedeHum xmngkon dasol CYI n CII, J1IBXK n MK noa agasneHnem paBHbiM 15.

LUnpuHa cpakena D g (M) Npyn CTPYMHOM ropeHun onpeaensieTca no gopmyne:

D ¢=0,15-L . (M3.72)



29. llpn npoBedeHUM OLIEHKM MOXapPHOM OMacHOCTU ropsiwero dakena npu
CTPYMHOM UCTEYEHUMN CXKaTbIX FOPKOYUX ra3os, naposon n xnakon dasel CYI, CII, NBXK n
7K nog aasneHvem gonyckaeTcs NpUHUMAaTh criegytollee:

- 30Ha HenocpeaCTBEHHOrO KOHTaKTa MflaMeHW C OKpyXawlwmMmu obbekTamu
onpegensieTca pasmepamun gpakena;

- AnvHa dakena L  He 3aBMCUT OT HanpaBneHuUs ICTEYEHNSA NPoayKTa U CKOPOCTU
BeTpa;

- HambonblUyl0 ONACHOCTb NPEeACTaBNAT FOpU3OHTarnbHble d)akesibl, YCIOBHYHO
BEPOATHOCTb peanusauum KOTopbIX creayeT npuHuMaTth pasHon 0,67;

- MopaxeHne 4enoBeka B ropusoHTanbHOM drakene npoucxoamt B 30° cekTope ¢
pagnycoMm, paBHbIM AnvHe akena;

- BO3QEWCTBME TrOpM3OHTanbHOro dakena Ha cocegHee obopynoBaHue,
npuBosiLLee K ero paspyLleHutio (kackagHomy passuTuio aBapun), npoucxogut B 30°
CeKTope, OrpaHMYeHHOM PaanycoMm, paBHbIM L g;

- 3a NpegenamMmn ykasaHHOro cektopa Ha pacctoaHusx ot Ly go 1,5 Lg tennosoe
n3riydeHune oT ropusoHTanbHoro dakerna cocrasnset 10 kB1/m 2

- TENNOBOE U3fyyYeHne OT BepTuKarbHbIX (pakesioB MOXeT ObiTb onpeneneHo no

dopmynam [13.52, 113.54 - [13.57.7 n I3.62, npuHnmas L paBHbIM L g, d paBHbIM D, 0
paBHbIM 0, a E ¢ no dpopmynam [13.53 - [13.53.2 unu tabnuue 3.4 B 3aBUCUMOCTU OT BUaa
Tonnuea. Npun OTCYTCTBMM AaHHbIX U1 HEBO3MOXHOCTU paccunTaThb E ; no npeacraBneHHbIM
cdopMynam fonyckaeTcst 3Ty BENUYUHY NPUHMMaTL pasHoi 200 KBT/m ?;

- nNpy nctedeHun xugkon gasbl CYI nnu CIIIT 13 oTBepCcTnsa C 9KBUBASIEHTHbIM
anameTpom o 100 MM npy MrHOBEHHOM BOCMTAMEHEHUM NPOUCXOANUT MOSIHOE CropaHune
ncTekarowero npoaykra B chakene 6e3 obpasoBaHna noxapa NposivBea;

- 0bracTb BO3MOXHOIO BO3AENCTBUA MoOXapa-BCrbILLKW NPU CTPYMHOM UCTEYEHUM
coBnagaet ¢ obnactbio Bo3gencTeusa pakena (30° cekTop, OrpaHUYEHHbIN pagnycom,
paBHbIM
Le);

- NpY MFTHOBEHHOM BOCMJIaMEHEHNN CTPYU rada BO3MOXHOCTb (DOPMUPOBAHNA BOSH
AaBlieHNsa JOMYCKaeTCA He YYnUTbIBaTb.

MpunoxeHue N 4
K nyHKTY 20 MeTOAUKN

,U,eTepMI/IHVIpOBaHHbIe N BEPOATHOCTHbLIE KPUTepUun oueHK nopaxatrowjero
AEeNCTBUA BOJIHbI AaBJIEHUA U TENJIOBOIro n3rniy4eHusA Ha noapen

Ha o6bekTax Haubonee onacHbIMU NopaxarLnmmn dakTopamn noxapa sBnsTcs
BOMHA [aBNEHMS U pacLUMpsiioLMecs NPOAYKTbl CropaHusi NMpy pasfiMyHbIX pexumax
cropaHusi raso-, nNapo- WUnu MbiNeBo3ayLlHoro obnaka, a Takke TennoBoe W3ny4YyeHue
MoXXapos..

[leTepMUHMPOBaHHbIE KPUTEPUWN MOKA3blBAOT 3HAYEeHMs1 MapamMeTpoOB OMAaCHOro
dhakTopa noxapa, Npu KOTOpbIX HabMNaaeTcs TOT UMK UHOW YPOBEHb NOPaXKeHMs NoAEN.

B cnyyae ncnonb3oBaHusi e TEPMUHUPOBAHHBLIX KpUTEPUEB YCITOBHAs BEPOSITHOCTb



nopaxeHusi nNpuHUMaeTCAa paBHOM 1, ecnu 3HavyeHne KpuTepusi npesblaeT
npenenbHO-40NYCTUMbIN YPOBEHb, 1 paBHOW 0, eCnn 3HaYeHne KpUTepusi He nNpeBbillaeT
npenenbHO JONYCTUMbIA YPOBEHb NOpPaXKeHUs nogen.

BeposTHOCTHbIE  KpUTEpUM NOKa3blBalOT, KakoBa YCMOBHas BEepOSATHOCTb
nopaxkeHus noaen npyu 3agaHHOM 3Ha4YeHUM OnacHoro hakTopa noxapa.

Hwke npuBeaeHbl HEKOTOpble KPUTEPUWU MOPaXeHus noaen nepedncrneHHbIMm
BblLLIe onacHbIMK dpakTopamm noxapa.

|. Kputepun nopaxeHuss BONHOW faBneHus

[leTepMUHMPOBAHHbIE KPUTEPUM NOPaXKEHUs Nogen, B TOM YMCIe HaxXo4saLWmnXcs B
34aHnN, M3ObITOYHBbIM OaBfIEHWEM MNPU CropaHuM raso-, nNapo- WM MbleBO34YLUHbIX
CMeCeln B NOMELLEHUSX UITM Ha OTKPbLITOM NPOCTPaHCTBE npmuBeaeHbl B Tabnuvue 4.1,

B KkadecTtBe BEpPOSATHOCTHOrO KPUTEPUS MNOPaAKEHUS WUCMNOSb3YyeTCs MNOHATUE
nNpoouT-yHKUMK. B obiem cnyvyae npobuTt-goyHKUmnsa P . onucbiBaeTcst OpMyson:

Pr:a+b-InS,(n4.1)

roe a, b - KOHCTaHTbI, 3aBUCALLME OT CTENEHU NopaXXeHus 1 Buaa obbekTa;

S - MHTEHCMBHOCTb BO34€eNCTBYOLLLEro dpakTopa.

CooTHoweHna mexay BenuuvHon P, 1 yCrioBHOW BEPOATHOCTbIO MOpaXKeHus
YyenoBeka npmeeneHo B Tabnuue 4.2,

Tabnwuua N4.1

CTteneHb nopaxeHus N36bITOMHOE faBneHuve, Klla
[MonHoe paspyLieHne 3gaHnn 100
50%-Hoe pa3pyLlueHue 30aHNN 53
CpefHue nospexaeHust 34aHnim 28
YMepeHHble NoBpeXaeHns 3gaHnn (noBpexaeHne 12
BHYTPEHHNX NEPEropoaoK, pam, ABepen 1 1.n.)
HwXHUI nopor nospexaeHus YeroBeka BOSTHOM 5
AaBrieHnsd
Manble noBpexaeHus (pa3buta YacTb OCTEKNEHMS) 3
Tabnuua N4.2
YcrnoBHas BenvyuHa npobut-pyHKumm P _r
BEepoATHOCTL | O 1 2 3 4 5 6 7 8 9
nopaxxeHuns,
%
0 - 267 | 295 | 3,12 | 325 | 3,36 | 3,45 | 3,52 | 3,59 | 3,66
10 3,72 | 3,77 | 3,82 | 3,87 | 3,92 | 3,96 | 401 | 405 | 4,08 | 4,12
20 4,16 | 4,19 | 423 | 426 | 429 | 433 | 4,36 | 4,39 | 4,42 | 4,45




30 4,48 | 450 | 453 | 456 | 459 | 461 | 4,64 | 467 | 4,69 | 4,72
40 4,75 | 4,77 | 4,80 | 4,82 | 4,85 | 487 | 490 | 492 | 495 | 4,97
50 500 | 5,03 | 505 | 508 | 510 | 513 | 5,15 | 5,18 | 5,20 | 5,23
60 5,25 ] 528 | 531 | 533 | 536 | 539 | 5,41 | 5,44 | 5,47 | 5,50
70 552 | 555 | 558 | 561 | 564 | 567 | 571 | 574|577 | 581
80 5,84 | 588 | 592 | 595 | 599 | 6,04 | 6,08 | 6,13 | 6,18 | 6,23
90 6,28 | 6,34 | 641 | 6,48 | 6,5 | 6,64 | 6,75 | 6,88 | 7,05 | 7,33
99 733 | 737 | 741 | 746 | 751|758 | 765 | 7,75 ] 7,88 | 8,09

Mpn otcytctBUM B Tabnuue 4.2 HeobXoOMMbIX AaHHbIX, 3HAYEHUs1 YCrOBHOW
BEPOATHOCTM nopaxeHus Yenoseka Q g(a) B 3aBUCMMOCTU OT 3HAYEHUSA NPOBUT-PYHKLUN
P . onpegensaeTtcsa no popmyne:

Q,(a)= exp : dU

g

.(N4.2)

[na BO3OENCTBUSA BOMHbI AaBNEHUs Ha 4YerioBeKka, HaxOoAsLerocs BHE 3[aHus,
dopmMynbl Ans NPobUT-DYHKLUN UMEIOT BUA

P.=5.0-5,74-InS

- (N4.3)

S= fléz- + 1+

P (naa
5= AP

PO

- (N4.5)
.
pL/2. /3
. (N4.6)

roe m - Macca Tena yenoseka (gonyckaetcsa npuHUMaTb paBHom 70 Kr), Kr;

AP - y3bbiTouHoe [JaBrneHune BOSHbI AasneHus, la;

| * - UMNynbC BOMHbI AaBneHus, MNa-c;

P o - aTMmocdepHoe gasneHue, lNa.

MpobuT-dyHKUMN ONs paspyLleHnst 3gaHnini UMeroT BUA:
OS5 TSHKEbIX paspyLUeHNi:



Pr=5-0.26-InV. o, .

8,4 9,3
V= 17500 N 290
AP I
; (M4.8)

A5naA NOJIHOro pa3pyLlueHund:

P=50-022-InV . .o

7.4 11,3
V= 40000 N 460
AP I
.(M4.10)

[Mpy oueHKe yCroOBHOM BEPOSATHOCTU MOpPaXeHWs YenoBeka, Haxoasulerocs B
34aHun criegyeT ucnonb3oBaTb NPobUT-PyHKUMIO, onpeaensemMyto no popmynam (4.7) -
(MN4.8).

Il. Kputepun nopaxeHms TennoBbIM U3STyYeHNEeM

[Mpn aHanu3e BO3OENCTBMSA TENNOBOrO M3MydYeHuUs credyeT pasnuyaTtb cryyam
UMMYIbCHOMO U ANUTENbHOro BO3OeNCTBUSA. B nepBoM cnyyae Kputepuem MnopaxeHus
aBnseTca nosa uanydeHus D (Hanpumep, BO3genCTBME OrHEHHOrO Lapa), BO BTOPOM -
KpUTUYeckasi MHTEHCMBHOCTb TEMSIOBOrO M3Ny4vyeHns (cr (Hanpumep, BO3OeENCTBUE
noxxapa nposiMea).

BenuuuHbl g cr 4ANS BOCNNaMeHEHNA HEKOTOPbIX FOPHOYMX MaTepuanos NpUBELEHbDI
B Tabnuue 4.3, ans pasnunyHbiX CTeNeHen nopaxeHns 4YenoBeka - B Tabnvue 4.4,

Taobnuua N4.3

MaTepuansl g CR, kB1/mM2
[peBecunHa (cocHa BrnaXHOCTb 12%) 13,9
[peBeCHO-CTpYy>KeYHble NAnTbI (MNOTHOCTLIO 417 Kr/M3) 8,3
Topd GpUKETHLIN 13,2
Topd KyckoBou 9,8
XIOMOK-BOJSIOKHO 7,5
CnowucTbin nnacTuk 15,4
CrteknonnacTumk 15,3
MepramuH 17,4
Pe3nHa 14,8
Yronb 35,0




PynoHHas kposns

KapToH cepbin

HekopaTnBHbIN ByMaXXHO-CNOUCTLIN NNACTUK
MeTannonnact

MnuTa opeBecHO-BOSTIOKHUCTAaS

lMnuTta gpeBecHO-CTpyKeyHas

lnuTa gpeBecHO-CTpyXeyHas ¢ otaenkon "MonunneH"
MnuTa gpeBecHO-BOSTIOKHUCTAs C NAaKOKPACOYHbIM NOKPbITUEM
no4 LeHHble Nnopoabl AepeBa

Koxa nckyccteeHHas

CTteknonnacTtuk Ha NosiMadMpPHON OCHOBE
JTakokpacoyHble NoKpbITUS

O6owu morouwmecs MNBX Ha BymaxHOM ocHOBe
Ivnoneym MNMBX

JInHoneym ankngHbIn

JInHoneym MNBX Ha TkaHeBOW OCHOBE

lMokpbITHE KOBpOBOE

CeHo, conoma (Npy MUHUMarbHOM BNaxxHoCTH 40 8%)
JlerkoBocnnameHsioWmnecs, roproumne n TpyaHoroprodme
XNOKoCTW Npu Temnepatype camoBocnnameHeHus, °C:
300

350

400

500 v BbIWwe

17,4
10,8
19,0 - 24,0
24,0-27,0
13,0
12,0
12,0
12,0-16,0

17,9 - 20,0
14,0
25,0
12,0

10,0-12,0
10,0

6,0-12,0
4,0-6,0
7,0

12,1

15,5

19,9
28,0 n Bbilwe

Tabnuua N4.4

CTeneHb nopaxeHus MHTEHCMBHOCTb
nanyvenuns, kKBt/m2

Be3 HeraTMBHbIX NOCNEACTBUN B TEYEHME ANUTENTbHOIO 1,4
BpeMeH
Be3onacHo ons yenoseka B 6pe3eHTOBOW ogexae 4,2
HenepeHocumas 6onb yepes 20-30 ¢ 7,0
Oxor 1 cteneHn 4Yepes 15-20 ¢
Oxor 2 ctenenun Yyepes 30-40 c
HenepeHocumas 6onb yepes 3-5 ¢ 10,5
Oxor 1 cteneHn 4Yepes 6-8 ¢
Oxor 2 ctenenun Yyepes 12-16 ¢

,D,.I'IFl nopaxeHund 4ernoBeka TenoBbiIM U3NTy4YeHUEM BeEJIMYUHA I'IpO6I/IT-(*)yHKL|,I/II/I

onucbiBaeTcs popmysion:

Pr=-12,8+2,56-In (t ' q4/3) (M4.11)

roe t - apdekTMBHOE BpeMS 3KCNO3nuuK, C;



(] - MIHTEHCVBHOCTb TEMMoBOro N3nyyenus, kBT/m 2.
BenunyunHa acpdekTMBHOro BpemMeHun akcnosnummn t onpegensetca no gopmMynam:
AJ151 OTHEHHOrO Lwapa:

t=0,92:m %% (N4.12)

A4 noXxapa npornumea.

X
,(N4.13)

roe m - macca roproyero BellecTBa, yvacTBylowero B obpasoBaHMM OFHEHHOIO
wapa, Kr;

to - XapakTepHoe BpeMs, 3a KOTOpoe YerioBek obHapyXnBaeT noxap v npuHuMaeT
peLleHne 0 CBOUX AanbHENLLNX OENCTBUSX, C (MOXET ObiTb NPUHATO paBHbIM 5);

X - paccTosiHne OT MecTa pacnosioXXeHus Yenoseka Ao 6e3onacHon 30HbI (30Ha, rae
WHTEHCMBHOCTb TEMMOBOrO U3My4YeHnst MeHbLue 4 kBT/m ?);

U - CpeaHsasa CKOpPOCTb ABWXKEHUS YernoBeka Kk 6e3onacHon 30He, M/c (MpuHMMaeTcs
paBHou 5 Mm/cC).

YcnoBHaa  BEpPOSITHOCTb  MNOPaXeHWUst  4YerioBeka, Monasllero B 30HY
HenocpeaCTBEHHOro BO3AENCTBUSA NNaMeHn noxapa nposivea unun dakena, npuHMMaeTcs
paBHoW 1.

[ns noxapa-BCnbIWKM crnegyeT nNpuMHMMaTb, YTO YCrOBHAd BEPOSATHOCTb
nopaXxeHusi 4ernoseka, Monaswero B 30HY BO3AENCTBUSA BbICOKOTEMMEPATYPHbLIMU
NpoayKTaMm cropaHusi ra3onapoBo3ayLHoro obnaka, pasHa 1, 3a npegenamm 3ToN 30HbI
YyCroBHasa BEPOATHOCTb NOpaXXeHnsa Yenoseka npuHnmaeTcsa pasHom 0.

MpunoxeHune N 5
K nyHKTY 33 MeTOoAUKMN

MeToabl onpeaeneHus BpeMeHU OT Havana noxapa Ao 6510KkMpoBaHus
3BaKyaLUUWOHHbIX NyTel B pe3ynbTaTe pacnpocTpaHeHusi Ha HUX onacHbIX hakTopoB
noxkapa U pac4eTHOro BpeMeHu 3BaKyauum

I. MeToa onpeneneHnss BpeMeHn OT Havana noxapa go 6nokmpoBaHus
3BaKyaLMOHHbIX NyTen B pe3yribTaTe pacnpocTpaHeHUs Ha HUX OnacHbIX (pakTopoB
noxapa

Bpemsi oT Hayana noxapa 40 OnoKMpPOBaHWS 3BaKyaLMOHHbIX NyTeN B pe3yrnbTaTte
pacnpoCcTpaHeHUss Ha HMX onacHbIX PaKTOPOB NoXapa onpeaensieTcs nytem Bbibopa 13
MOMyYeHHbIX B pe3ynbTaTe pacyeToB 3HAYEHWUN KPUTUYECKON MNPOJOIIKUTENBHOCTU
noXxxapa MUHUMarnbHOrO BPEMEHU:



T6n:min{ qIP’ l-KI_IF"B" qSF?’ tiZlé’r’ } . (M5.1)

KpuTnyeckaa npoOormKUTENBLHOCTL MoXapa Nno KaXaoMy M3 onacHbIX (bakTopoB
onpeaensieTcs Kak BpemMsi AOCTMXKEHUS 9TUM (PaKTOPOM KPUTUHECKOro 3HAaYEHUS Ha NyTAX
9BaKyaumm Ha BbicoTe 1,7 M OoT nona. Kputnyeckne 3HavyeHUsa no Kaxkgomy U3 onacHbIX
haKkTOpOB COCTABNSAOT:

no NoBbILWEeHHON TemnepaTtype - +70°C;

Mo TennoBoMy NoToky - 1400 Bt/m?

no notepe BnanmMocTu - 20 m;

No NMOHMXEHHOMY coaepXaHuto kucnopoga - 0,226 kr-m 3

MO KaXkOoOMy U3 TOKCUYHbIX ra3000pasHbIX NPOAYKTOB FOPEeHUs -

(CO,-0,11krm™>,CO-1,16-10 2 kr-m >, HCL - 23-10 ° kr-m ).

[ns onncaHna TepmorasognHaMmn4eckux napameTpoB rnoxapa MoryT NPUMEHATLCS
TpY BUAa Mogenen: MHTerpanbHble, 30HHbIE (30HANbHbIE) U NOMEBbLIE.

Bbibop KOHKpeTHOM MOAenu pacveta BpeMeHu OroKMpoBaHus MyTen aBakyauum
cnegyeTt OCYLLeCTBATb, UCXOAA U3 Cneayrowmx npeanochbInok:

WHTEerpanbHbIN MeToA;

ONS 34aHNA, COoAepXalux pasBUTYIO CUCTEMY MOMeELLeHnn Manoro obbema
NPOCTON reoMeTPUYECKON KOHUrypaumm;

ONs NOMELLEHUW, rOe XapakTepHbl pasMep o4ara noxapa COU3MepUM C
XapakTepHbiMM pasMepamMn MoMeLleHUss U pasMepbl NMOMELLEHNA COU3MEPUMbl MeXay
cobon (NMHeNHble pa3mepbl NOMELLEHMS OTnnYatoTca He 6onee Yyem B 5 pas);

ONs  npegBapuUTeSNibHbIX pacyeToB C Uenbl BbiBNEHUsT Hanmbonee onacHoro
CueHapvs noxapa;

30HHbIN (30HanbHbIN) METOA;:

AN NoMeLweHNn U CUCTEM NOMELLEHUN NMPOCTON reoMeTpuUYeckon KOHUrypauuu,
NUHENHbIE pa3Mepbl KOTOPbIX COM3MEPUMbI Mexay Ccobon (NMHENHble pa3mepsbl
noMeLleHns otnuyaTcsa He 6ornee yem B 5 pas), Korga pasMep ovara noxapa
CYLEeCTBEHHO MEHbLLE pa3MepoB NOMELLEHNS;

ans paboumx 30H, PacnoSsIOXKEHHbIX Ha pasHbiX YPOBHSX B npedenax ogHOro
nomeLleHuns (nnowagkun obcnyxmeaHms 060pyaoBaHUS, BHYTPEHHME 3TaXEPKN 1 T7.4.);

norieBon MeToA;

AN NOMeLLEHUW CNOXHOW reoMeTpU4eCcKon KoHuUrypaumm, a Takke nomMeLLeHumn ¢
BONbLUMM KONIMYECTBOM BHYTPEHHUX Nperpag (Hanpumep, MHOrOCBETHbIE MPOCTPAHCTBA C
CUCTEMOW ranepen n NPUMbIKaLLNX KOPUAOPOB);

ANS MTOMELLEHNI, B KOTOPbIX OOUH N3 reOMETPUYECKMX pasMepoB ropasgo bonblue
(MeHbLe) ocTanbHbIX (TOHHENW, 3aKPbITbIE ranepen n 1.4.);

ON19 UHbIX Clny4YaeB, Korga MPUMEHUMMOCTb UM MHPOPMATUBHOCTL 30HHbLIX U
WHTerpanbHbIX  MoAeNnerd  Bbi3blBae€T  COMHEHME  (YHUKamnbHble  COOpYXeHus,
pacnpocTpaHeHne noxapa no ¢pacagy 3gaHusi, HeobxoaAMMOCTb ydeTa paboTbl CUCTEM
NPOTMBOMNOXAaPHOM 3aLLUNTbI, CNOCOOHbLIX KAYECTBEHHO N3MEHUTb KApPTUHY NoXapa un 1.4.).

[Mpn paccMOTpeHun cueHapueB, CBA3aHHbIX CO CropaHuem raso-, napo- unmu
NbINEBO3AYLLIHOM CMecu B MNOMeLLleHun kateropum A unn b, ycnoBHas BepOATHOCTb
NopaXXeHns 4YerioBeka B 3TOM NMOMELLEHUM NPUHUMAETCS paBHOW 1 Npu cropaHuun raso-,
napo- Unu nNbiNeBo3ayLLHOM CMECH B 9TOM NOMELLIEHUN 0 3aBepLUeHUs 9BaKyaLumu nogemn



n 0 nocne 3aBepLUeHNs aBaKyauun Nnogen.

[na nomeweHna ovara noxapa, YAOBMETBOPSIOLErO KPUTEPUAM MNPUMEHEHMS
WHTErparnbHOro MeToAa, KPUTUYECKYIO MPOAOIHKUTENbHOCTL noxapa ty, (C) Mo ycnosuto
AOCTMXKEHUS KaXKObIM U3 ONACHbIX (haKTOPOB MnoXapa nNpeaesibHO A0NYyCTUMbIX 3HAYEHU B
30He npebbiBaHMs ntogen (paboyen 30HE) MOXHO OLEHUTL MO hopmynam:

MO NOBbILLEHHOW TemMNepaType:

1/n
Td B i+ 0
I I (273+t,)-Z
. (MN5.2)
no notepe BMaNMOCTU:
- 1/n
w_d B | V-In(1,05-a-E)
txp - K'n 1= Irrp.B.Dm.Z
; (M15.3)
Nno NMNOHMXEHHOMY CcOoAepPXaHUK KMUcropoaa:
L 1/n
B 0,044 -
W A T TEL
( Y +O,27)-Z
. (M5.4)

Mo KaXkgoMy 13 razaoobpasHblX TOKCUYHbIX MPOAYKTOB rOPEHMS:

-1
T.I. _ E _ V- X
=12 (1 B-L-Z)
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1/n

- (M5.5)

roe:
to - Ha4YanbHas Temnepartypa Bo3gyxa B nomewieHuu, °C;
B - pasmepHbid KOMMNEKC, 3aBUCAWMK OT TensnoTbl CropaHusi matepuana wu

cBoboagHOro o6 bema NoMeLLEHUS, Kr;



N - nokasaTeNnb CTEMNEHW, Y4YUTbIBAKOLWNMA U3MEHEHWE MacCChbl BbIrOpatoLLEro
MaTepuana BO BPEMEHMU;

A - pasmepHbIM nNapameTp, YYUTbIBAKLWMA YyOENbHYHD MacCOBYKH CKOPOCTb
BbIFOPaHNsA ropioyero BelecTsa 1 nnowaab noxapa, kr/c";

Z - 6e3pasMepHbI NapamMeTp, Y4YUTbIBAlOLWWIA HEPABHOMEPHOCTb pacnpeneneHus
onacHoro gpaktopa rnoxapa rno BbiCOTe NOMELLEHUS;

Q - HM3Wasa TennoTa cropaHus matepuana, MIXx/«r;

C r - yoenbHasa nsobapHas TennoeMkocTb Bo3ayxa, MIK/Kr;

O - koahbduumeHT TENNONOTEPS;

N - KO3 OUUNEHT MONMHOTbLI FOPEHUS;
V - cBOGOAHbBI 06bEM NoMeLLeHust, M >;

O - kKO3 PUUMEHT OTPaKEeHUS NPeaMeTOB Ha NyTSX 9BaKyauuu;

E - HayanbHOe ocBelleHne, IK;

| mp - NpeaenbHas ganbHOCTb BUOMMOCTU B ObIMY, M;

D 1, - AbiIMmoo6pasytoLtas cnocobHOCTb ropsiero matepuana, Hn-m 2/Kr;

L - yaenbHbIN BbIX04 TOKCUYHbIX ra30B Npu cropaHum 1 Kr roptodero BELLEeCTBa, Kr/Kr;
X - npegeneHO JonyCTMMOoe cofepXaHne TOKCUYHOro rasa B MoMeLLeHnn, Kr/m 3.

LOZ - YOENbHbIN pacxoq Kucnopoaa, Kr/Kr.

CBobOAHbIN 06bEM NOMELLEHNA COOTBETCTBYET PA3HOCTU MEXOY reOMeTpPUYECKNM
obbemMoMm M obbemoM obopyaoBaHMS WM NPEAMETOB, Haxogsawmxcss BHYTpu. [lpu
OTCYTCTBUM AdaHHbIX gonyckaeTcsa cBO6OAHbIN 00beM npuHUMaTb paBHbiM  80%
reoMeTpuyeckoro ob6xema noMeLLeHus:.

Ecnu nog 3Hakom norapudma nosiydaeTcs oTpuuaTenbHOe 4YUCno, TO AdaHHbIN
OnacHbIN hakTop noXxapa MOXET HEe YYUTbIBATLCS.

MapameTp Z onpenensetca no popmyne:

/= % “exp 1,4%
, ipn H=6 ™, (M5.7)

roe:
h - BbicoTa pabo4yen 30HbI, M;

H - BbicOTa nomeLlleHus, m.

BbicoTa paboyert 30HbI onpeaensieTca no popmyrne:

h=hpp+1,7-0,5-0, (1N5.8)

roe:
h hp - BbicOTa NnoLaakn, Ha KOTOPOW HaXxoasaTCs NOAN, Had NOMOM NOMELLEHUS, M;

0 - pa3HOCTb BbICOT MOMa, PaBHAs HYJTIO MPU FTOPU3OHTANILHOM €ro PacroNnoKEHUN,
M.

CnenyeT MMeTb B BMAY, YTO HanbonbLUelr onacHOCTX NpW noXape NoaBepratTcs
noan, Haxoasuwmecss Ha Oonee Bbicokon oTmeTke. lMpu onpedeneHnn HeobGXoaAMMOro
BPEeMEeHU 3BaKyauun crnegyeT OpMeHTUPoBaTbCA Ha Hanboree BbICOKO PacnofioKeHHbIE B



NOMELLEHUN Y4aCTKM BO3MOXHOIO npebbiBaHNA niogen.
MapameTpbl A 1 n onpegensalTca crneayowmm obpasom:
OS5 Criydas ropeHust XnMOKoCTN C yCTaHOBUBLLENCSH CKOPOCTbIO:

A=Y .-F, npu n=1; (M5.9)

A4 cnydasa ropeHnd Xnakoctm C HeyCTaHOBI/IBLIJeIZC‘/'I CKOPOCTbIO:

0,67 ¥, F
A= .

T
V T , npu n=1,5; (M5.10)

A4 Cliydasa Kpyrosoro pacripoctpaHeHuna rnjiaMmeHn 1no noBepxHOCTU roproyero
BellecTBa UM martepuana:

A=1,05-Y --v? npu n=3; (N5.11)

AN BepTUKANbHOW WU  TFOPU3OHTANbHOW MOBEPXHOCTU T[OPEeHus B BuAe
NPsIMOYrofnibHMKa, Of4Ha M3 CTOPOH KOTOPOro yBenuuMBaeTCs B ABYX HanpaBreHusix 3a
CYeT pacnpoCTpaHEeHUs NNaMeHNn:

A=Y c-v:b, npn n=2, (N5.12)

roe:

¥ - - ynenbHas MaccoBasi ckopoCTb BbIropaHysi BELLECTBa, Kr/(M 2-c);
F - nnowaab NponunBa XWAaKoCTu;

T o1 - BPEMS YCTAHOBMEHUS CTALUMOHAPHOIO PeXnma ropeHust XXnMaKocTu, c;

V - NIMHEHas CKOPOCTb pacnpoCcTpaHeHns NnameHu, M/c;

b - nepneHAnKYNApHbIA K HANPaBNEHUIO ABMXXEHMS MNaMeHN pa3Mep 30Hbl FOpeHus,
M.

Cnyuyalt pakenbHOro ropeHnsi B NOMeLLEHUM MOXET paccMaTpuBaTbLCS Kak ropeHune
XXUAKOCTW C YCTaHOBMBLLIENCS CKOPOCTbIO C NapamMmeTpoM A, paBHbIM MacCoBOMY pacxoay
NCTEYEeHNs TOPIOYEro BelwecTsa M3 0060opyaoBaHus, 1 nokasaTenem CTeNeHn n, paBHbIM 1.

Mpn oOTCyTCTBMM cheumnanbHbix TpeboBaHUM 3HaveHns O n E npuHumarotcs
paBHbIMK 0,3 1 50 nNK, COOTBETCTBEHHO, a | qp paBHbIM 20 M.

[Mpn pacnonoxeHnn nOOen Ha pasfMyHbIX MO BbICOTE MnoLwagkax KPUTUYECKYHo
NPOAOIMKUTESNBHOCTL NOXapa criegyeTt onpeaensaTb ANA KaKaon nrowanku.

Il. MeToa onpepernieHnsa pac4eTHoOro BpemMeHu apakyauumuum

PacuyeTHOe Bpems aBakyauuu nogen tp 3 NoOMeLLEeHU U 30aHnin ycTaHaBnmMBatoT
Nno pacyeTy BPEMEHU ABWKEHUS OLHOIO WIKN HECKOSbKMX IOACKMX MOTOKOB 4Yepes
9BaKyaUMOHHbIE BbIXOAbl OT Haubonee yganeHHbiX MECT pasMeELLeHus noaen



HenocpeaCTBEHHO HapYXy uUnv B 6e30nacHyo 30HY.
Mpn pacyeTe BeCb NyTb OBWXEHMUS NIOACKOrO NMoTOoKa NoApasfensitoT Ha ydacTKu
(npoxoga, Kopuaop, ABEPHON NPOEM, NECTHUYHbIA MapLl, TamMbyp) ANVHON || U LWMPUHON

0 . HauyanbHbiMM y4yacTkamu SABMAKOTCA NpoxoAdbl Mexay paboummm MecTamu,
obopyaoBaHueM, psgamum Kpecen v T.n. [lpyu onpegeneHnn pacyeTHOro BpPEMEHU
3BaKyaUunn y4YnTbiBaeTCsl NPONyCckHasi CNOCOBHOCTb BCEX MMEIOLLMXCA B MOMELLEHMUSX, HA
aTaXkax M B 34aHUN 3BaKyaLUMOHHbIX BbIXO4OB.

Mpn onpegeneHnn pacyeTHOro BPEMEHN ANNHY U LUMPUHY KaXX4Ooro y4dacTtka nytm
aBaKyaumn Ons npoekTUpyemMbliX 34aHUN N COOPYXXEHUN MPUHUMALOT MO MPOeKTy, a ans
CYLEeCTBYHOLLMX - MO pakTy. AfiMHY NyT1 No NeCTHUYHbIM MapLiaMm, a Takke no naHgycam
N3MepSAIT NO ANMHe MapLwia. [nvHy Nyt B ABEPHOM Npoeme NPUHMUMAaKT paBHOW HYIHO.
MpoeMm, pacnonoxeHHblh B cTeHe TonwmHon 6Gonee 0,7 M, a Takke Tambyp cneayet
cyMTaTb CaMOCTOATESNbHBIMU YY4aCTKaMu FOPU30HTANbHOro NMyTU, UMELWMMN KOHEYHYHO
ANVHY ;.

PacuyeTHOe Bpems aBakyauuu niogen tp cnegyet onpeaensTb Kak CyMMy BPEMEHM
ABWXEHUs NIACKOro NoToka no oTAaesbHbIM y4acTkam nyTu t; no dpopmyne:

t p:t 1+t 2+t 3+_+t iy (|'|5 1 3)

roe t, - Bpems ABWXKEeHUS NoL4CKOro NoToka Ha NnepBoOM (HayanbHOM) y4acTKe, MUH;

to, ts,..., tj - BpEMSA OBWXKEHUSA NIOLACKOrO NOTOKA Ha KaXkaoM M3 cnegylowmnx nocrne
nepBoOro yvacTtka nyTn, MyH.

Bpema OBwxeHUs TnOOCKOro rMoTOKa MO MNepBOMY y4acTKy Myt ti MuH,
onpeaensieTcsa no gopmyne:

_h
tl_V_l
,(M5.14)

roe |, - AnvHa NnepBoro yvacTtka nyTu, M;

V1 - CKOPOCTb OBWXXEHUS JOACKOro NoToKa MO ropu3oHTarlbHOMY NyTW Ha NepBOM
yyacTtke, M/MyH (onpegenatT no tabnuue 5.1 B 3aBUCUMOCTK OT NNOTHOCTK D).

[MNOTHOCTL OAHOPOOHOrO JIIOACKOrO MOTOKa Ha nepBoM yyactke nytm D
onpegenseTca no opmyne:

, (M5.15)

roe N1 - Yncno ngen Ha NepBoM yyacTke, Yen,;
f - cpegHaa nnowanb ropu3oHTanbHOM MPOEKUMN YerioBeka, M 2 npuHMMaemas
pasHomn 0,125;

0 | - LUMPWHA NEPBOTO yyacTka nyTu, M.
CKOpOCTb V1 ABMXEHMS1 NIOACKOrO MOTOKa Ha ydacTkax nyTu, cneayllumx nocne
nepBoro, NpuUHUMaT no Tabnuue 5.1 B 3aBUCMMOCTU OT WMHTEHCUBHOCTU [OBUXEHUS



MOACKOro NoToKa No KaXaomy M3 3TUX y4acTKOB MyTW, KOTopas onpeaensieTcs Anst Bcex
y4YacTKOB MyTW, B TOM YnCNe 1 ANs ABEPHbIX NPOEMOB, N0 hopMyIe:

_ Gy 0y
W=
! , (M5.16)

roe: 0, O ., - LUMpUHA paccMaTPUBAEMOrO i-fo U MPeLecTBYIOWEro eMy y4acTka
nyTn, m;

gi, 0.1 - UHTEHCUBHOCTU [ABUXEHWNS NIOACKOro NoToKa No paccMaTtpuBaemMomy i-my v
npeaLwecTsyoweMy y4acTkam nyTu, M/MUH.

MHTEHCUBHOCTL OBWXEHUA INIOACKOrOo MOTOKa Ha NepBOM YyyacTke nyTn g=qi;
onpegensoT no tabnuue 5.1 no 3HaveHuo D 4, yctaHosrneHHomy no doopmyrie (15.15).

Tabnwuua 5.1

MHTEeHCUBHOCTL U CKOPOCTb ABUNXEeHUA JNIACKOro noToKa Ha pa3HbIX y4acCTKaxX
nyTeﬁ dBaKyauuun B 3aBUCUMOCTU OT NJNTOTHOCTU

[MnoTHocT | opM30OHTaNbHbLIN - JlecTHuua BHU3 JlecTHUUa BBEPX
[1BepHoOn
b NOTOKa nyTb 1DOEM
D, Ckopoc | HTeHC P ’ Ckopo | HTeHcusH | Ckopo | MIHTeHcuB
WHTEHCUBH
M2/m2 Tb V, NBHOCT 0CTh CTb V, OCTb q, CTb V, | HOCTb q,
M/MUH bqQ, 9, M/MWH M/MWH M/MWH M/MWH
M/MWH
M/MWH

0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4

0,90 n 15 13,5 8,5 8 7,2 11 9,9

bonee

NMpumeyaHue: WMHTEHCUBHOCTb [OBWXEHUA B ABEPHOM MNpPOemMe Mnpu MAOTHOCTU
notoka 0,9 n 6onee, paBHas 8,5 M/MWH, yCTaHOBNEHa ANSA OBEPHOro nNpoema LUMPUHON
1,6 M n Gonee, a Npu ABEPHOM MpPOEME MEHbLUEN LUMPUHBI MHTEHCUBHOCTb ABWMXKEHUS

g=2,5+3,7506
crieqyet onpeaensTb no dopmyne .

Ecnu 3Ha4veHne q; onpegensemoe no gpopmyne ([15.16), MeHbLLe UM paBHO [ max,



TO BpeMs ABUXKEHUSA Mo y4YacTKy NyTu t;, MUH, paBHO:

!
i
Y , (MN5.17)

NpPU 3TOM 3HAYEHUSA J max, M/MUH, CrieayeT NPUHUMAaTb PaBHbIMMU:

16,5 - Ans ropMsoHTanbHbIX NyTEN;

19,6 - ons oBepHbIX NPOEMOB,;

16,0 - ons necTHUUbl BHU3;

11,0 - ong necTtHULUbI BBEpPX.

Ecnn 3HaveHne q;, onpegeneHHoe no dgopmyrne (M15.16), 6onbwe q max TO LWMPUHY

6i AJaHHOro y4acTka nyTn cnegyet yBelindMmBaTb Ha TaKOoe 3HadYeHue, npun KOTOpOM
cobniogaetcs ycrnoBue:

q iSq max- (|_|5.18)

Mpn HEBO3MOXHOCTU BbINONHEHUA ycnoBus ([15.18) MHTEHCUMBHOCTb M CKOPOCTb
OBWKEHUS NIOACKOro NoToKa no y4yacTky i onpeaenstot no tadnuue 5.1 npu 3HavyeHun D
= 0,9 n 6onee. Npu aTOM criegyeT yunTbiBaTb BPEMS 3afe€pPXKKU OBMXKEHUS nogen 1us-3a

0bpa3oBaBLIErocs CKOMMeHus.
Bpemsi 3a0epku t o, ABWKEHUS HA yyacTke i u3-3a 0bpa3oBaBLUErocsi CKOMeHns

noaen Ha rpaHnue ¢ nocnegylowmm yyacTtkom (i+1) onpegensierca no gopmyne:

' 1 1
'=N- f- _
bas Op Oir1 G

, (M5.19)

roe N - KonnyecTBo NOAEN, Yern;

f - nnowagb ropu3oHTanbHON NPoeKLMn, M 2

Jp - MHTEHCUBHOCTb ABWXEHUS vepes ydacTok (i+1) npu nnotHoctn 0,9 n Gonee,
M/MWH;

0., - LUMPUHA y4YacTKa, M, MPU BXOXOEHUM Ha KOTOPbI 06pa3oBanocb CKOMNMeHne
nogen;

gi - UHTEHCUBHOCTb ABWMXXEHUS Ha ydacTKe i, M/MUH;

0, - LUMPUHA NPeaLIEeCTBYIOLWEro y4acTka i, M.

Bpems cywectBoBaHNA CKOMMEHUS t cx Ha y4acTKe i onpegenseTcs no oopmyne:

N- f
tCK:q._b_
° L (M5.20)

PacuyeTHoe BpeMsa 9Bakyauum MO yyacTKy i, B KOHLE KOTOPOro Ha rpaHuue C
yyacTtkom (i+1) obpasoBanocb CKOMneHMe nwaen paBHO BPEMEHWN CyLLECTBOBaHMS



ckonneHus tcx. PacyeTHoe Bpems aBakyaumm rno y4acTKy i JonyckaeTcs onpenensTb no
dopmyne:

= ha

.(N5.21)

Mpn cnuaHuM B Hadvane y4vactka i AByx u 6onee nioackux notokos (puc. 115.1.)
WHTEHCUBHOCTb ABWXEHUS (i, M/MVH, onpeaernseTcs no popmyne:

Z G104
qi: Si

, (N5.22)

roe gii - MHTEHCUBHOCTb OBWKEHUA NOLCKMX MOTOKOB, CNUBAKLWMXCA B Havane
yyacTka i, M/MuH;

0 ., - WKpKHA Yy4YacTKOB MYyTW CIUSIHUS, M;

0, - LUMPUHA paccMaTpPUBAEMOTO yyacTka nyTu, M.
Ecnn 3HadveHune q;, onpegeneHHoe no dopmyne (15.22), 6onblie q max, TO LWMPUHY

0 | [aHHOrO yyacTka NyTW CcredyeT yBenWuMBaTb Ha Takoe 3HauyeHue, YTOGb
cobnoganoce ycnosue (15.18). B atom cnydyae Bpemsi OBMXKEHUA MO ydacTKy i
onpeaensietca no oopmyne (M5.17).
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1l — nauano yuvacmxa i
Puc. I15.1. Chiussaue JIOACKHUX IOTOKOB

MpunoxeHune N 6
K NyHKTY 45 MeToauku

PekoMeHayeMbI MeToq onpeneneHuns yaernbHbIX YacTOT Pa3fiUyHbIX TUNOB
pasrepmeTusauum marucTpanbHoro Tpyéonposoaa

YoenbHaa 4acToTa pasrepMeTusauum  NIMHEeMHOM YacTu  MarucTparnbHOro
TpyGonpoBoda onpeaenseTcs creayowmnm obpasom:
a) Ha OCHOBe CTaTUCTUYECKMX [aHHbIX onpeaensietcs 6asoBas 4acToTa

pasrepMeTv3aumMm A cp. [pu  OTCYTCTBUM [aHHLIX AMSl BHOBb MNPOEKTUPYEMbIX

MarucTpanbHbIX TpyGONpoBOAOB AONyckaeTcst A cp MPUHUMATL PABHOM:
1,4-10 " rog *Mm ™ - ANg MarucTpanbHbIX ra3onpoOBOOB;



2,7-10 " roq *m™ - gns marvcTpanbHbIX HeTENPOBOAOB;

6) BblOensawTCA paccMaTpuBaeMble MNpW  NPOBEOEHUM  pacyeToB  TUMb
pasrepmMeTn3aLmm:

ANS MarncTpasbHbIX ra3onpoBOAOB:

j=1 - npokonbl (TPewuHbl, TOYEeYHblE OTBEPCTUS), ONpeaensieMble Kak OTBEPCTUSA C
anameTpom 20 mm;

j=2 - oTeBepcTus Cc gmameTpom, paBHbIM 10% OT guameTpa MarncTpanbHOro
TpybonposoAaa;

j=3 - paspbiB, onpefensieMbli Kak obpasoBaHMe OTBEPCTUS pa3MepPOM pPaBHLIM
AnameTpy MarmctpanbHoro Tpybonposoaa;

ANs MarncTparnbHbIX HedhTENPOBOAOB:

j=1 - "cBuWwK" - oTBEPCTUS C XapakTepHbiMu pasmepamun 0,3-Lp/D (Lp - xapakTepHbIn
pa3mep NPOAONbHOM TpeLmHbl, D - yCnoBHbIM AnameTp MarmcTparnbHoro Tpybonposoaa),
nnowanb aedektHoro oteepctusa - 0,0072-So (So - nnowagb NonepeyHoro cevyeHus
MarucTpansHoro Tpybonposoaa);

J=2 - TpelwmHbl, xapakTtepHbli pasmep 0,75-Lp/D, nnowanb 4edeKkTHOro 0TBepCTUS
- 0,0448-So;

jJ=3 - "rMNbOTUHHBLIN" paspbiB, XapakTepHbin pasmep 0,75-Lp/D, nnowagb
aedekTHoro oteepctus - 0,179-So.

[onyckaeTca npu COOTBETCTBYHOLEM OBOCHOBaHMM yuuTbiBaTb UM Opyrne Tunbl
pasrepmMeTm3aLmm;

B) paccmMaTtpuBatoTCs LWECTb NPUYKNH pasrepmeTmsauum (i=1...6 - Tabnuua 6.1);

r) ygenbHass 4actoTa pasrepMeTvsaumm JIMHEWHOW YacTu  MarncTparibHOro
TpybonpoBoga Ans j-ro Tuna pasrepmeTu3auMm Ha ydactke m  Tpybonposoga
onpegensieTca no popmyne:

6

A (m)=2gp Y fi{m)/100
=1 ,(M6.1)

roe:

A cp - Ga3oBas yacToTa pa3repmeTu3aLmMy MarycTpansHoro Tpybonposoaa, rog ™

fj(m) - oTHocuTenbHaa Oona i-OM MNPUYMHBLI pasrepmeTu3auMmM Ana j-ro Tina
pasrepmMeTr3aunmn Ha ydacTke m marmcTpanbHoro Tpybonposoaa.

A) BenuuuHbl fj Ana pasnuyHbiX TMMOB pasrepmMeTm3aumm AN pasnuyHbiX y4acTKoB
MarucTpanbHoro Tpybonposoga onpeaensaoTcs No opMyam:

f 1j:f 1jcp'k mc'k 3m'k HH6'k nep1s (|_|62),

fzj:f 2jcp'k 60> (|-|63),

f3j:f 3jcp'k kmc’ k Kn3» (n64)

f4j:f 4jcp'k,qrn'k nep2» (|-|65),



f 5=f 5jcp"K on, ([16.6);
f6j:f 6icps (|-|67),

roe:
Kner Ko Ko Kuep1r Koo Kansr Kurwe Koapze Ko nonpaBoYHble  KO3(PMULINEHTHI,

onpegensiemble no Tabnuue 6.2 ¢ y4eTOM TEXHUYECKUX XapaKTEPUCTMK MarncTpanbHoOro
Tpybonposoaa.

Tabnwuua 6.1

CpepgHecTaTUCTUYECKasi OTHOCUTESIbHAA A0NA aBapyuin, Bbi3BaHHbIX AAHHOW
NPUYNHOMN, HA MarncTparnbHbIX TPyoonpoBoaax

MpunynHa CpeaHecTtatuctmyeckasd OTHOCUTENbHAs 40N
aBapuu, Bbl3BaHHbIX JaHHOW nNpudnHou, f ijcp, (m), %
NPOKObI oTBepcTmne pa3pbiB BCEro
(TpewmHbl),
TOYEYHblE
OTBEpCTUA
=1 =2 j=3
i=1 | BHelwHee 13,2/16,8 26,6/26,2 9,7/6,5 49,5
BO34encTeune
I=2 | bpak cTpoutenbcTBa, 10,6/11,3 4,7/4,6 1,2/0,6 16,5
aedekT maTepuanos
iI=3 | Kopposusa 15,2/15,2 0,2/0,2 0/0 15,4
I=4 | [IBm>KeHune rpyHTa, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BbI3BaHHOE
NPUPOAHbLIMU
ABNEHUSAMUN
i=5 | Owmnbkn oneparopa 3,0/3,0 1,6/1,6 0/0 4.6
I=6 | Npoumne n 6,5/6,5 0,2/0,2 0/0 6,7
HEn3BeCTHble
NPUYNHBI
Ntoro 50,3/55,0 35,51/35,0 | 14,2/10,0 100

I'Ipumeqal-wle. B uucnutene npmBedgeHbl 3Ha4YeHuda Ond MarnctparibHbIX
ra3onpoBoaoB, B 3HaMeHaTtese - MaructpalibHbiX HGd)TGI'IpOBO,ElOB.

Taonuua 6.2

NMonpaBo4Hble KO3(hPULMEHTbI K CpeaHeCTaTUCTUHECKON OTHOCUTENTbHON A0NHN
aBapum



[MonpaBoyHbIN KOIPPULMEHT

3HayeHne nonpaBoYHOro
KoappuumneHTa

MonpaBoYHbIN KOIPPUUMEHT K_TC, 3aBUCALLNA OT
TOMNLWMWHbI CTEHKN TpybonpoBoaa aensta (Mm)

k_Tc=exp[-0,275(nensbTa-6)]

MonpaBo4HbIN KO3 PUUMEHT K 3T 3aBuCAWMN OT
MUHUManNbHOW rNyOuHbI 3anoXxeHus TpybdonpoBoga
(m):

meHee 0,8 m

o10,8001mM™m

bonee 1 m

k_3m=1
k 3m=0,93
k 3m=0,73

MonpaBoyHbIn kKO3IPUUMEeHT k HHO Ana yyacTkoB
nepexogoB, BbIMOMHEHHbLIX METOAOM  HaKIMOHHO
HanpasrieHHoro bypeHus (ganee - HHB):

Ha yyacTkax 3TUX nepexonos

BHE 9TUX Y4aCTKOB

MonpaBo4HbIN  kKO3IhPUUMEHT K _nep1 nepexonos
Yyepes UCKYCCTBEHHble NPensaTCTBUS:

Ha nepexogax 4yepes3 aBTOOOPOru, XenesHble Joporu
N NHXXEHEPHbIE KOMMYHUKaLUK

BHe nepexogoB 5nmMbO Ha HUX NpegyCMOTpeEHbI
3aWuTHble yTNApbl (KOXKYXM) U3 cTanbHbIX Tpyd C
repmeTumsaumen MexTpybHoro NpocTpaHcTBa

MonpaBo4HbIN KOI(PPUUMEHT K_Oa, y4nTbiBaOLWMNM
NpUMEeHeHne maTepuarioB U CpenCTB KOHTPONA npwu
CTpouTenbCTBe:

Anst TpybonpoBogoB, MOCTPOEHHbIX B COOTBETCTBUM C
TpeboBaHMSAMN HOPMATUBHbLIX JOKYMEHTOB

NpU WUCMOMb30BaHUM YIYyYLIEHHbIX MaTepuarnios WU
AONOMHUTESNBbHbIX cpencTs KOHTPOSIS npu
cTpouTenbCTBE W MNocneylwen  aKkcnryatauuu
TpybonpoBoaoB

k 640=1

k_64=0,07

[MonpaBo4HbIN KOIPPUUNEHT K_KTC, YYMUTbIBAIOLLUN
BNUSHME TOMLWWMHbI CTEeHKM TpybonpoBoga (MM) Ha
4acToTy pasrepmeTusaLmm rno npuYnHe Kopposuu:
MeHee 5

ot 5 go 10

6onee 10

k_kmc=2
k_kmc=1
k kmc=0,03

[MonpaBo4HbIN KOIPPUUNEHT K_KN3, YyYUTbIBAIOLUM
BNUSHME NPUMEHSAEMbIX CUCTEM 3aLLMTbl OT KOPPO3UU:
Anst TpybonpoBoaoB, NOCTPOEHHLIX B COOTBETCTBUMU C
TpeboBaHMSMN HOPMATUBHbLIX JOKYMEHTOB;

NpU MCNOSIb30BaHUN YNYYLLEHHON CUCTEMbI 3aLUUTbI
(T M Ka4yecTBO  U3OMHAUMOHHOIO  MOKPbITHUS,
anekTpoxmMmmnyeckas 3awuTa, BHYTpPUTpYOHas
AnarHocTmKa 1 T.n.)

kK _kn3=1

k kn3=0,16

lNonpaBo4yHbIM KO(MUMeHT K Ara, 3aBUCALWLNK OT

k_ara=exp[-0,00156(D-274)]




anameTpa Tpybonposoga D (Mm)

[MonpaBo4HbIN KO3 PULUMEHT Kk_Nep2, yunTbiBaOLLMiA
NpoxoXxaeHne Tpaccbl Tpybonposoaa vyepes BOAHbIE
nperpagbl 1 3ab0f0YeHHbIE YYaCTKU:

A5 BOOHbIX nperpaj

Ans 3a60N0YeHHbIX y4acTKOB

Npu OTCYTCTBMM NepexodoB IMBO  BbINOSTHEHHbIX
metogom HHB

MonpaBo4HbIN KO3 PULMEHT K _on, 3aBUCALIMIA OT
AnameTtpa Tpybonposoga D (mm)

k_on=exp[-0,004(D-264)]




