BapeructpupoBaHo B MuHtocte P® 17 aBrycta 2009 r. N 14541

MWUHUCTEPCTBO POCCVII7ICKO!7I ®EQEPALIUU NO OENAM MPAXOAHCKON
OBOPOHbI, YPE3BbIYAWHLIM CUTYALIUSIM U IUKBUAOALIMU
NOCNEACTBUN CTUXMUHBIX BEACTBUN

NMPUKA3
oT1 10 urons 2009 r. N 404

Ob YTBEPXXOEHUU METOAUKN
ONMPEAENEHUA PACYETHbIX BENMNMYUH MOXXAPHOIO PUCKA
HA NPON3BOACTBEHHbLIX OB BEKTAX

(B pea. Mpukasa MYUC PO ot 14.12.2010 N 649)

B cootBetcTBUM ¢ PepepanbHbiM 3akoHOM OT 27 agekabps 2002 r. N 184-d3 "O TexHM4ecKkom
perynupoBaHun" <*> u NMoctaHoBnenunem lNpasutenscrtea Poccuiickon Pegepaumm ot 31 mapta 2009 r.
N 272 "O nopsigke npoBegeHWs pacyeToB MO OLEHKe MNOXapHOro pucka" <**> npukasblBato:

<*> CobpaHue 3akoHogaTenbctBa Poccunckon ®epepauun, 2002, N 52 (yactb 1), cT. 5140; 2005,
N 19, cT. 1752; 2007, N 19, cT. 2293; 2007, N 49, cT1. 6070; 2008, N 30 (4acTs Il), cT. 3616.

<**> CobpaHue 3akoHogaTenbcTBa Poccunckon ®enepaumn, 2009, N 14, c1. 1656.

yTBepLI,I/ITb npunaraemMyro MeToguky onpeneneHna pacHeTHbIX BEeJTIMYMH MOXXapHOro pucka Ha
NpPoOn3BOACTBEHHbIX obbekTax.

MepBbI 3amecTuTens MuHncTpa
P.X.UAITMKOB

MpunoxeHue
k MNpukazy MYC Poccun
ot 10.07.2009 N 404

METOOUKA
ONPEAENEHUA PACYETHbIX BENMNMYUH NOXXAPHOIO PUCKA
HA NPON3BOACTBEHHbIX OB bEKTAX

(B pea. MNMpukaza MYUC PO o1 14.12.2010 N 649)
|. ObLwue nonoxeHus

1. Hacrtosiwaa wmeToaMka onpedeneHusl pacyeTHbIX BeNWYMH  MOXAapHOrO  pucka Ha
NPON3BOACTBEHHbIX OObekTax (Ooanee - MeToauka) ycTaHaBnMBaeT MOPSAOK pacyeTa BenuyuH
NMOXapHOro pucka Ha NPoM3BOACTBEHHbLIX 00bEKTax (ganee - 06bekT).

MonoxeHus HacTosiel MeToankn He pacnpoCTPaHAIOTCS Ha OnpeferieHne pacyeTHbIX BENUYUH
MOXapHOro pycka Ha MPOM3BOACTBEHHbIX 0ObEKTax CreuuanbHOro HasHayeHUs, B TOM Yucrne ob6bekTax
BOEHHOro HasHayeHusi, oObekTax MpoM3BOACTBA, MepepaboTkM, XpaHeHWs pPaguMoakTUBHbIX U
B3pbIBYaTbLIX BELUECTB M MaTepuarnoB, O0ObeKTax YHUYTOXKEHUS] U XPaAHEHUS XUMUYECKOrO OpYXUS U
CpencTB B3pblBaHWUs, HA3€MHbIX KOCMUYECKUX 0OBbEKTaX M CTApTOBLIX KOMMIIEKCAX, MOPHbIX BblpaboTkax,
0ObeKTax, pacrnornoXeHHbIX B Niecax.

(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)

2. PacueTbl NO OLEeHKe NOXapHOro pucka NpoBOAATCS MyTEM COMOCTABMIEHUS PACYETHBLIX BENUYUH
NMoXXapHOro pucka C COOTBETCTBYKOLIMMM  HOPMATUBHBLIMWM  3HAYEHUSIMU  MOXAPHbIX  PUCKOB,
ycTaHoBreHHbIMM PepepanbHbiM 3akoHOM OT 22 utons 2008 r. N 123-d3 "TexHu4eckmin pernameHTt o
TpeboBaHMsIX NoXapHon 6e3onacHocTn" <*> (aanee - TEXHUYECKUI PErNameHT).

<*> CobpaHue 3akoHogaTenbcTBa Poccuickon depepaumm, 2008, N 30 (vactb 1), c1. 3579.

3. OnpepeneHve pacyeTHbIX BEMWYMH MOXapHOrO puUCKa Ha OOBLEKTe OCYLLEeCTBMNSeTCs Ha
OCHOBaHUU:



a) aHanm3a noXKapHowm OMacHOCTU 00BLEKTa;

0) onpeaeneHns 4acToThl peanuaaunm NoXapoonacHbIX CUTyauui;

B) NOCTPOEHMS NoJien onacHbiX 0akTOPOB NoXapa Ans pasfuyHbIX CLeHapueEB ero pasBuTus;

r) OLEHKN MocneacTBUi BO3AEWCTBUS OMacHbIX (hakTOPOB MoXapa Ha nogen ans pasnnyHbiX
CLiEeHapu1eB ero pasBuUTHUs;

) Hanmunsa cuctem obecrnedeHns NnoXkapHo 6e30NacHOCTU 30aHWUIN, COOPY>KEHUI N CTPOEHUA.

4. PacyeTHble BeNU4YMHbI MOXAPHOro pucka SABNSAIOTCS KONMYECTBEHHOW MEPON BO3MOXHOCTU
peanusaunmn NoXKapHom onacHocTM 00bekTa 1 ee NoCnNeacTBUN ANs NOAEN.

KonuyecTBeHHON Mepor BO3MOXHOCTY peannsaunm noxapHomn onacHoCcTM obbekTa ABNAeTCa puck
rmbenu niogen B pesynstate BO3AENCTBMSA ONacHbIX (0akTopoB noxapa, B TOM 4ucre:

puck rméenn paboTHMKa 00bEKTa;

puck rméenu nogen, Haxogsawwmxcsa B cenntebHom 3oHe BO6Nn3m obbekTa.

Puck rmbenn ntogen B pesynbTaTe BO3LAEWCTBUS OMacHbiX (QaKTOPOB MoXapa Ha obbekTe
XapakTepuayeTcs YACNOBbIMU 3HAYEHUAMM MHOVBUOYATbHOIO M COLMaribHOMO MoXapHbIX PUCKOB.

5. lna uenen HacTtoswen MeToankm MCNONb3yHTCSA OCHOBHbIE MOHATUS, YCTAHOBMEHHbIE CTaTbEWN
2 TexHN4ecKoro pernameHTa.

II. O6wme TpeGoBaHNA Kk ONpeaeneHnio pacyeTHbIX BENMYMH
MoXapHOro p1cka

AHanu3 noxxapHom onacHoCTN obbekTa

6. AHanu3 noxxapHon onacHoOCTN obbekTa NpegycMaTpuBaert:

a) aHanM3 MoXapHOW OnacHOCTW TEXHOMOrMYeckon cpedbl W MNapamMeTpoB TEXHOMOTMYECKNX
npoLeccoB Ha 00bekTe;

6) onpedeneHve nepeyHs MOXapoomnacHbIX aBapuVHbIX CUTyaLuuid U napameTpoB ANS KaXgoro
TEXHOMOrMYECKOro npoLiecca;

B) onpedeneHwe Ans KaAoro TEXHOSOrM4eckoro npouecca nepeyHst MPUYMH, BO3HWKHOBEHWE
KOTOPbIX NO3BONSAET XapakTepusoBaTb CUTYaLMIO KaK NOXapoonacHY!Io;

) NOCTpOEeHWEe cueHapueB BO3HMKHOBEHMS U pasBUTWUS MOXapoB, BNeKywmux 3a cobon rmbernb
nogen.

7. AHanua noxapHOW OMacHOCTW TEXHOMOrMYecKon cpedbl M napameTpoB TEXHONOMMYEeCKUX
npoLeccoB Ha 06bekTe NpedycMaTpyMBaeT COMOCTaBMEeHNe nokasarernen noXxapHon OnacHOCTM BELLeCTB
n MaTtepuanos, obpaljalomxcsa B TEXHOMNOrMYecKoM Mpouecce, C napameTpaMu TEeXHONOrm4ecKkoro
npotiecca.

lMepeyeHb noTeHUMANbHBLIX WUCTOYHUKOB 3aXWUraHWsi MOXapoomnacHOM TEXHOMNOIMYECKONn cpeabl
onpefenseTcs MocpeAcTBOM COMOCTaBMEHUS MapamMeTpoB TEXHOMOMMYEeCcKoro npouecca W UHbIX
WUCTOYHWKOB 3aXKMraHUs C NokasaTensamMm noxxapHon onacHOCTU BELLIECTB Y MaTepuarnos.

8. OnpegeneHue nepeyHs MNoXapoonacHbIX aBapUMHbIX CUTyauui U NapaMeTpoB AONS KaXKAoro
TEXHOMNOrMYECKOro fnpoLecca OCYLLECTBISAETCS HA OCHOBE aHanu3a MoXapHOW OMacHOCTU Kaxaoro w3
TEXHONMOrMYeCcknx npoLeccoB, npegycMmaTpuBatollero BbIOOp cuTyauui, nNpu peanusauuym KOTOpPbIX
BO3HMKaET OMacHOCTb ANiA Ntoden, Haxo4aWmUXcs B 30HE MOpaXKeHus onacHbiMy (hakTopamu noxapa,
B3pbIBa 1 COMYTCTBYIOLLMMM NPOSBAEHUAMM ONacHbIX hakTOPOB Noxapa.

He nmognexat paccMOTPEHUIO CUTyauuu, B pesyrbTaTe KOTOPbIX HE BO3HMKAeT OnacHOCTb AnS
XXW3HW 1 300pOBbS N0Aen. ATV CUTyauun He y4UTLIBaKOTCH NPW pacyeTe NOXapHOro pucka.

9. [Ona kaxgow noxapoonacHoW cuTyaumm Ha ob6bekTe npuMBOAUTCSA OMNWCaHMe MPUYMH
BO3HWKHOBEHWSI 1 Pa3BUTUSA NOXapoomnacHbIX CUTyauuin, MECT MX BO3HWKHOBEHMS M (hakTopoB noxapa,
npeacTaBnsoLMX ONAacHOCTb AN XXU3HU U 300POBbs N0AeN B MecTax ux npebbiBaHuS.

10. Onsa onpeaeneHnss NpUYMH BO3HUKHOBEHWUS MNOXApPOOMacCHbLIX CUTyauun paccmaTpuBaloTcs
cobbITUs,, peanu3aumsi KOTOPbIX MOXeT MpuBeCTU K oOpa3oBaHWMIO roptoyert cpedbl U MOSABEHMIO
WUCTOYHMKA 3aXXUraHus.

Hanbonee BepoATHbIMKM COObITUAMW, KOTOpble MOrYT SBAATLCA MNPUYMHAMU  NOXapOOMaCHbIX
cuTyauun Ha obbekTax, cunTaroTcs cnegyoLme cobbiTus:

BbIXO4 MapameTpoB TEXHOJIOMMYECKMX MPOLIECCOB 3a KPUTMYECKUE 3HAYEHWsi, KOTOPbIA BbI3BaH
HapylleHMemM TeXHOMOrMYecKoro pernameHTa (Hampumep, NepenuB XWAKOCTU MPW CAMBO-HANMMBHbIX
onepauusx, paspyweHne obopyaoBaHus BCNEACTBME MNPEBbILEHUS AABMAEHWA MO TEXHONOrMYeCKMM
npuyYnMHaMm, nosiBiEHWE UCTOYHUKOB 3aXuraHus B MecTax 0bpasoBaHMs roptoumMx rasonapoBO3AYLUHbIX
cmecen);

pasrepMeTM3aums TEXHONormyeckoro obopyaoBaHus, BbI3BaHHAs MeEXaHUYeckuM (BNusiHue
MOBbLILWEHHOMO UMW NOHWXEHHOIO AaBreHns, AMHaMUYEeCKUX Harpy3ok v T.n.), TemnepaTypHbIM (BNUsiHUe
MOBbLILWEHHbIX UMW MOHWKEHHbLIX TemnepaTyp) U arpeccUBHbIM XUMWUYECKUM (BMMSIHUE KUCMOPOOHOW,
CepoBOOOPOOHON, ANEKTPOXUMUYECKON U BMOXMMNYECKON KOPPO3UKN) BO3AENCTBUAMY;



MexaHM4ecKkoe noBpexaeHne obopyaoBaHus B pesynbrate ownbok paboTHWKa, nageHust
NpeaMeToB, HEKa4YeCTBEHHOrO MPOBEAEHUA PEMOHTHbIX WM perfaMeHTHbIX paboT u T.n. (Hanpumep,
pasrepmeTu3aumnsi oOOpyLOBaHMA WM BbIXO4 W3 CTPOS 3NIEMEHTOB €ro 3awutbl B pe3ynbraTe
NOBPEXAEHUA TMPU PEMOHTE WM  CTONIKHOBEHUSA C  XKENEe3HOOOPOXHbIM UM aBTOMOOMITbHbLIM
TpaHCMopToMm).

11. Ha ocHoBe aHanm3a MOXapHOW oOnacHocTM obbekTa, NpyM HeobXxooMMOCTWU, MPOBOAUTCS
onpegeneHne KOMMnekca AONOMHUTENbHBLIX MEPONPUATUIA, U3MEHSAIOLLMX NapaMeTpbl TEXHOMNOrMYeCcKoro
npotiecca 40 YPOBHS, obecneunBatoLero 4ONyCTUMbIN NMOXapPHbIN PUCK.

12. [Ina BbIABNEHMS MNOXapoOnacCHbIX CUTyauun OCYLLECTBNAETCA AefeHue TEXHONOrMYecKoro
obopynoBaHUsA (TEXHONMOrMYECKUX CUCTEM), NPU UX HanMuMm Ha obbekTe, Ha y4dacTku. YKasaHHoe
OeneHne BbINOMHAETCA UCXOAA M3 BO3MOXHOCTU pasfenbHON repmeTmsaumm 3TUX Yy4acTKOB Mpwu
BO3HMKHOBEHUM aBapun. PaccmaTtpuBaloTCs noXapoonacHble CUTyauum Kak Ha OCHOBHOM, TakK U
BCMOMOraTenbHOM TexHosormyeckom obopygoBaHun. Kpome 3TOro, yuymTbiBaeTCsi Takke BO3MOXHOCTb
BO3HWKHOBEHWUS] MOXapa B 34aHusX, COOPYXEHUAX W CTPOeHUsX (Janee - 34aHud) pasfuyHoro
Ha3Ha4YeHwusi, PacnoNOXeHHbIX Ha TEPPUTOPUM OOBEKTA.

B nepeyHe noxapoonacHbIX CUTyauui NPUMEHUTENBHO K KaXZOMY Y4acTKy, TEXHOJOrMYEeCKON
yCTaHOBKe, 30aHWNI0 0ObEKTa BbIAENAOTCS rPpynmnbl NOXapOoONnacHbIX CUTyauuiA, KOTOPbIM COOTBETCTBYHOT
O[MHaKOBble MOAENMW NPOLLECCOB BO3HWKHOBEHMWS 1 PA3BUTUS.

Mpn aHanuse noxkapoonacHbIX CUTyaLWW, CBSA3aHHbIX C pasrepMeTv3auuen TEXHOMOrMyeckoro
obopyaoBaHUsA, paccMaTpuBaloTCA YTEYKM MpPU PasfuyHbiX AuameTpax uctedeHus (B TOM 4ucne
MakcMMmaribHble - NpU  MNOMHOM  paspylleHMn Oo0OpyAOBaHUA WM NOABOAALLMX/OTBOASLLMX
Tpybonposoaos).

Onpep,eneHMe YacCTOTbl pealnin3aunm noxXapoonacHbIX cmyau,mﬁ

13. [Insa onpegeneHns 4acToTbl peanu3aunm NoXxXapoonacHbIX CUTyaLMin Ha 0O bEKTe UCMONb3yeTcs
MHdopMaLnS:

a) 06 oTkazax obopygoBaHUs, UCNOMb3YEMOro Ha OObLEKTE;

6) 0 napameTpax HageXHOCTU UCMOSb3YEMOro Ha 00bekTe 0O0PYNOBaAHUS;

B) 06 OLWMBOYHLIX OENCTBUAX paboTHMKa OO BbEKTa;

r) O rMgpPoOMETEOPONIOrMYeckon o6CTaHOBKE B paioHe pa3MeLleHnst 00bLeKTa;

4) 0 reorpacmyecknx 0CobEeHHOCTAX MECTHOCTM B pafioHe pa3meLleHnst 00bekTa.

14. [Ina onpefeneHns 4acToTbl peanu3auun noXxapoomnacHbIX CUTyauuin MOryT MCMOMb30BaTbCs
CTaTMUCTMYECKME AaHHble MO aBapUMHOCTM UNN pacYETHble AaHHble MO HAAEXHOCTUM TEXHOSOMMYECKOro
obopyaoBaHus, COOTBETCTBYHOLLME cnieundmKe paccMaTpuBaemMoro oobekra.

15. iHbopMaLmsa o YacToTax peanusauun noxapoonacHbIX CUTyauuin (B TOM YMCNe BO3HUKLLMX B
pesynbTate ownbok paboTHMKa), Heobxogumasi [Ansi OUEHKM puUcKa, MOXET ObiTb mnonydyeHa
HEMNocpeACTBEHHO M3 [OaHHbIX O (PYHKUMOHMPOBAHMM UCCreQyeMoro oObekTa WnM M3 [aHHbIX O
YHKLMOHMPOBaHUN Apyrux nogobHbix 06beKToB. PekomeHayemble cBeQeHMs Mo YacToTam peanusaumm
WHULMMPYIOLLMX MOXapoomnacHble cuTyauun coObITUI AN HEKOTOPbIX TUMOB OOOpyaoBaHUS OOBEKTOB,
YacToTaMm yTeYeK U3 TEXHOIOrMYeckMx TpybonpoBOOOB, a Takke YacToTaM BO3HWKHOBEHWSI MOXapoB B
3gaHnax npusegeHsl B npunoxeHnn N 1 k Hactodwen Metoguke.

lMocTpoeHue nonei onacHblX hakToOpoB Noxapa AN pasfuyHbIX
CLeHapveB ero passutus

16. MNpw NocTpoeHMn nonew onacHbIX hakTopoB Noxapa ANA pas3nuyHbIX CLEeHapyeB ero pasBuTus
YYUTBIBAKOTCS:

TENnoBoe u3nyyeHne npu pakenbHOM TroOpeHuM, Moxapax NPOfMBOB FOPHYMX BELLECTB Ha
NMOBEPXHOCTb M OrHEHHbIX LUapax;

n36bITOYHOE AaBneHne U UMMYMbC BOSHbI AABMEHWUS NMpU CrOpaHUM ra3onapoBO3AYLUHON CMecH B
OTKPbITOM NPOCTPAHCTBE;

n30bITOYHOE AaBneHve W UMMNyNbC BOSHbI AaBneHWs npu paspbiBe cocyga (pesepsyapa) B
pes3ynbTaTe BO34ENCTBUS HA HErO ovara noxapa;

N36bITOYHOE AaBneHne Npy CropaHyn ra3onapoBO34YLLUHONW CMECH B MOMELLEHUN;

KOHLIEHTPaLWs TOKCUYHbIX KOMMOHEHTOB NPOAYKTOB rOPEHNS B MOMELLIEHNK;

CHWXEHVEe KOHLIeHTpaLumn KCIOpoAa B BO3AyXe NOMELLEHNS;

3agblMneHne atmocdepbl MOMELLEHUS;

cpefHeobbeMHasi TemnepaTypa B NOMeLLeHNY;

ab3au mnckntoyeH. - MNMpukasz MUC PP ot 14.12.2010 N 649;

pacLuMpsioLmecs NpoayKTbl CropaHns Npu peanu3aunm noxapa-BCrbILLKM.

OueHka BenuUUH ykasaHHbIX (hakTOpOB MPOBOAWUTCA HA OCHOBE aHanmsa (U3NYeCKMX SBIEHUN,
npoTeKkaloLmMx Npyu MoXapoonacHbIX CUTyauusix, noxapax, B3pbiBax. [lpy 3TOM paccmaTpuBaloTcs



cnegylowme npoLecchbl, BO3HMKAKOLWME MpU peanu3auun noXapoonacHbIX CUTyauuin U MOXapoB WUIN
ABNAOLWLMECS UX NOCNEeACTBMAMM (B 3aBMCMMOCTU OT Tuna obopyaoBaHus 1 obpallaromnxcst Ha oobekTe
roptoYmMx BELLECTB):

NCTEYEHME XNOKOCTU U3 OTBEPCTUS;

NCTeYeHne rasa n3 OTBEpPCTUS;

OBYyxda3HOoe NCTEYEHNE N3 OTBEPCTUS;

pacTekaHue XMAKOCTU Npu paspyLueHnn obopynoBaHus;

BbIOpOC rasa npu paspyLeHnn obopyaoBaHus;

opmMUpoBaHMe 30H 3ara3oBaHHOCTMU;

CcropaHue rasonapoBO3ayLLIHON CMEeCU B OTKPbITOM NPOCTPaHCTBE;

paspyLleHne cocyga C neperpeTon NerkoBOCNMaMeHSIOWENCs XUOKOCTbIO, FOPHOYEn XUOKOCTbIO
UM CKMXKEHHBIM rOPOYMM ra3om;

TENIOBOE M3My4YeHne OT Nnoxapa NposinBa UM OrHEHHOIO LWapa;

peanusaumsi noXxapa-BCrbILLKK;

ab3au, uckntoueH. - MNMpukaz MYC PO ot 14.12.2010 N 649;

ncnapeHme XXnakocTy U3 NponmBea;

obpa3zoBaHVe razonapoBo3ayLIHOro obnaka (rasbl 1 napbl TsHKenee Bo3ayxa);

CropaHue rasonapoBO3aYyLLIHOM CMECU B TEXHOMOrMYeckom ob6opynoBaHnM UM NOMeELLEHNUN;

noxkap B NOMeLLEHNY;

hakenbHoe ropeHne CTpym XnaKkocTn n/mnm rasa;

TENMOBOE MU3ny4veHue ropsiiero obopynoBaHums;

BCKMMaHWe v BbIBPOC ropsLLer XXMAKOCTU Npu NoXape B pe3epsyape.

Takke, npu HEOH6XOOMMOCTN, paCCMaTPUBAIOTCS MHbIE MPOLLECCHI, KOTOPbIE MOTYT UMETb MECTO NpU
BO3HMKHOBEHUM NOXAPOONacHbIX CUTYyaLNA 1 NOXaPOB.

17. [Onsa onpeaeneHnss BO3MOXHbIX CLEHapuMeB BO3HUKHOBEHWSS W pas3BUTUS  MOXapoB
peKoMeHyeTCsl MCNONb30BaTb METO/ NIOrMYECKUX AepeBbeB coObITUI (Qanee - TIorM4yeckoe AepeBo).

CueHapuii BO3HWKHOBEHWSI M pPa3BUTUSA MOXapOoOMacHOW cuTyaumu (noxapa) Ha JforM4eckom
AepeBe OTpaxaeTcsi B BuMAEe MNOCMeAoBaTENbHOCTM COOLITUA OT WMCXOAHOIMO A0 KOHEYHOro cobbiTust
(nanee - BeTBb AepeBa cobbITUNR).

Mpoueaypa NOCTPOEHMS fOrMyeckoro gepesa cobbiTu nNpuBegeHa B npunoxeHun N 2 K
HacToswen Metoauke.

Mpy NOCTPOEHUN NOrNYECKOrO AepeBa COObITUIN NCMONMb3YHTCS:

YCIOBHasi BEPOATHOCTb peanu3auun pasnuyHbiX BETBEW JOrMyeckoro pagepeBa CcobbiTU U
nepexoa NoXapoonacHON CMTyaLumMm Unm noxapa Ha Ty Un MHY0 CTaauilo pasBuTus;

BEPOATHOCTb 3hheKkTUBHOrO cpabaTbiBaHUA COOTBETCTBYHOLUMX CPEACTB NPeaoTBpaLUEHUss Mnuv
rfiokanusaLumn nNoXxapoonacHon cuTyauumn nnu noxapa (MpUHMMaeTcs Ucxoasa U3 CTaTUCTUYECKMX AaHHbIX,
nybnnKyeMbIx B Hay4YHO-TEXHUYECKOM XypHarie "ToxapHas 6e3onacHOCTb" unmn no NacnopTHbIM AAHHbLIM
3aBOa-M3roToBUTENSA 06opynoBaHMs);

BEPOSITHOCTb MOPAXEHUS PACMONIOKEHHOIO B 30HE MoXapa TexXHOororm4yeckoro obopygoBaHusa u
30aHuI 0ObekTa B pe3dynbTaTe BO34ENCTBUS HA HUX ONacHbIX hakTOPOB MoXapa, B3pbIBa.

18. OueHka onacHbiXx (QakTOpPOB MNoXapa MNPOBOAUTCHA C MOMOLLBb MeToAO0B, NPUBEOAEHHbIX B
npunoxeHun N 3 K HacToswen MeTtoauke.

OueHka NocneacTBuU BO3AENCTBUSA OMacHbIX (bakTopoB noxapa
Ha niogen Ansg pasnuyHbIX CLEeHapueB ero passuTus

19. OueHka nocnencTBuMi BO3OEUCTBMA OMacHbIX (pakTOpoOB MoXapa, B3pbiBa Ha Nogen ans
pasnU4HbIX CLUEHapuUeB WX pPa3BUTUS OCYLLECTBMSETCH Ha OCHOBE COMNocTaBneHns wuHdopmauum o
MOOEeNMPOBaHUN OUHAMUKN OnacHbIX (DaKTOPOB NoXxapa Ha TeppuTopumn 0O6beKTa U NpunerawLen kK Hemy
TEPPUTOPUN U MHOPMaLMN O KPUTUYECKUX ANS XKU3HU M 300pOBbA NOAEN 3Ha4YeHUsX OnacHbIX
dakTopoB noxapa, B3pbiBa. [And 3TOro WCNONb3YTCA KPUTEPUU MOPaXKeHUs naen onacHbIMU
dakTopamu noxapa.

20. MNpwu oueHke nocnencTeMi BO3OENCTBMSA OMACHLIX (haKTOPOB MnoXapa, B3pbiBa Ha nogen ans
pasnU4YHbIX CLEHapueB pasBUTUS MOXApOOMacCHbIX CUTyauLuin npegycmaTpuBaeTcs onpeaerieHve yucna
nogen, nonasLnX B 30HY NOPaXkeHUsa onacHbIMK bakTopaMu noxapa, B3pbiBa.

[ns oueHKn noXapHOro pucka MCNosb3yoT, Kak NpaBuiio, BEPOATHOCTHbIE KPUTEPUN MOPaKEHUS
nogen onacHbeiMy  cbaktopamMmm  noxapa. [eTepMUHUPOBAHHbIE KPUTEPUUM  UCMOMb3YTCA  MNpwu
HEBO3MOXHOCTU NPUMEHEHNSA BEPOSATHOCTHBIX KpUTEPMEB.

[eTepMnHnpoBaHHble U BEPOSITHOCTHbIE KPUTEPUM OLEHKU MNOpakalllero AeNCTBUSA BOJHbI
OaBMeHns 1 TEMMOBOIo U3ny4yeHus Ha niogen npueseneHsl B npunoxeHun N 4 k HacTodwen MeToauke.

AHanua Hannums cuctem obecneyeHms NoXKapHoOm
©e3onacHoCTN 3aaHni



21. MNpwu aHanunse BNUSHUS cucTem obecnevyeHnst noxapHow 6e30MacHOCTY 30aHWA Ha pacyeTHbIe
BEMWYMHbI MOXaPHOro pucka npeaycMaTpyMBaeTCs pacCMOTPEHME KOMMIeKca MeponpuaTuid  no
obecneyeHno NoxapHon Ge3onacHoCcTM obbekTa.

Mpn aTOoM paccmaTpuBaloTCa Ccrneaylwue MeponpuaTus no  0bGecneyeHuio  MoXKapHOW
BesonacHocTu:

MEepOonpuUsTUS, HanpasfeHHbIE Ha NpeaoTBpaLLEHME NOXapa;

MEepOonpUsTMS MO NPOTUBOMNOXaPHON 3aLLuuTe;

OpraHu3aLnoOHHO-TEXHNYECKME MePOoNpUsTMsa no obecneyeHmno noxapHon 6e3onacHoCTy.

22. Meponpuatns no obecneyeHno noxapHon 6e30nacHOCTM Y4YUTbIBAKOTCA NPU onpeaeneHuun
YacToT peanus3aLluu NoXapoonacHbIX CUTyaLWhA, BO3MOXHbIX CLEHapueB BO3HUMKHOBEHUS U pa3BUTUS
noXxapoB W MOCNEACTBUA BO3AEWCTBMSA ONACHbIX (QAKTOPOB MoXapa Ha nogen Ansg pasnuyHbIX
CLieHapveB ero pasBuTus.

. TMopsiAOK BbIYUCIEHNSA pacHETHbIX BENTUYUH NOXAPHOro
pucka Ha obbekTe

23. PacyeT 3Ha4yeHUN WHOMBUOYANbHOTO W COLMANbHOTO MOXapHbIX PUCKOB B 34aHMAX M Ha
TeppuTopun obbekTa, a Takke B cenutebHon 30He BOMM3M 0ObekTa NpoBOAUTCA C UCMNONb3OBaHWEM B
KayecTBe NMPOMEXYTOYHON BENUYMHBI 3HAaYEHNST COOTBETCTBYIOLLLErO NOTEHLMANbHOMO NOXapHOro pucka.

MoTeHumManbHbIV NOXapHbIA PUCK HA TeppuTopumn obbekTa
n B cenutebHon 30He B6NM3n obbekTa
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24. BeamumHa MNOTEHUMAJILHOTO IOXapHOTO pucka P(a) (rom ) (manee -
IIOTEHUMAJILHEM PMCK) B OINPEeneJIEHHOM TOoukKe (a) xak Ha TeppuTOopuUM OOBEKTA
U B cenuTebHOM 30He BOMM3U OOBeKTa onpenejgeTcsa o0 dopMmyJie:

J
P(a) = SUM Q (a) x Q , (1)
j=1 dj J
roe J - UKMCJIO CLeHapMeB PpPas3BUTUA [IOXAPOOIACHEX CUTyaluuy (Ioxapos,
BeTBeM JIOTMUECKOITO IepeBa COOBITUM) ;
Q (a) - YCJIOBHAS BEPOSTHOCTL IIOPAXEHMS UEJIOBEKAa B OIPEeleJIEHHOM TOoukKe
dj
TEPPUTOPUN (a) B pesyibTare peanmuszaumum j-To CLeHapus pPasBUTUL
IIOXapOOIlaCHHX CUTyalul, OTBedapllel’0 OINpelesIeHHOMY MHUUIMMPYIEMY aBapuio
COOBITUIO;
Q - yacToTa peajMzauumM B TeUYeHMe Tona Jj-TO0 ClLUeHapus pPasBUTUS

]
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IIOXapPOOIaCHHEX CUTyaluul, Ion
Qm(a)

YCnoBHblE BEPOATHOCTU MOPaXKeHUs YyernoBeka
nogen onacHelMu hakTopamu rnoxapa, B3pbliBa.
(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)

Mpn pacyeTe pucka paccMaTpuBalTCHA pasnuyuHble METEeOoPOSIorMyeckme YCrioBus C TUMUYHLIMU
HanpaBfeHUAMU BETPOB N OX1AAEMON YaCTOTON UX BO3HUKHOBEHMS.

25. Tlpu npoBegeHWn pacdeTa pucka npegycMaTtpuBaeTCad pPacCMOTPEHUE  PasfUYHbIX
noXxapoonacHbIX CUTyauuin, onpegeneHne 30H NopaxeHus onacHbIMW dpakTopaMn noxapa, B3pbiBa U
4YacToT peanu3auumn YykKasaHHbIX MoXapoonacHbiX cuTyauui. [Onsi ygobcTBa pacyeToB TeppuTopus
MECTHOCTM MOXET pa3fenaTbCs Ha 30Hbl, BHYTPU KOTOPLIX BENUYMHbI P(a) nonaraotcs 0AMHaKoBbIMM.

26. B HeobxoamMmbIx crnyvasix oLeHKa YCNOBHOM BEPOSTHOCTU NMOpaXXeHUsi YernoBeka NpoBOAMTCS C
y4eTOM COBMECTHOIO BO34encTBus bonee yeM ogHOro onacHoro dgpakropa. Tak, Hanpumep, 4ns pacyeTa
YCIOBHOW BEPOATHOCTU MOpaXeHUs 4eroBeka npu peanusauum cueHapwusi, CBA3aHHOro CO B3pPbIBOM
pesepByapa C nerkoBocnnameHsitoencs xuakocteto (aanee - JIBXX) nog gasneHvem, Haxoaserocs B
oyare noxapa, Heo6xoOUMO Y4YuTbIBaTb, KPOME TEMNNOBOro M3ryYyeHUs OrHEeHHOro Liapa, BO3[encTBue
BOMHbI AaBEeHUs.

YcioBHad BEPOATHOCTDb IIOPaXeHMA JgeJIOBeKa Q (a) oT COBMECTHOTI'O

dj
He3aBUCHMOTI'O BOBHGVICTBMH HEeCKOJIbKVMU OIla CHEIMIM (l)aKTOpaMM B pesyjibTaTe

onpegenarTCcAa No KpUTepuam nopaxxeHud



peanmnzaumnm J-TO ClLeHapus Pas3BUTHUS NOXAPOOMNACHHX CUTYyaLUN ONpenejyigseTcs II0
dbopmyie:

h
Q () =1- 0T (1-0 x20Q (a)), (2)
dj k=1 k djk
TIme h - umMcJo paccMaTpMBaeMbBIX OIIAaCHEIX (aKTOpPOB;
Q - BEpPOATHOCTL peam3aluy K-T'0 onacHoOToO dakTopa;
k
Q (a) - ycJioBHad BEPOATHOCTBb IHNOpaxXeHUd K-EM OINaCHEM (QaKTOPOM.
djk
[MoTeHumanbHbIA pUCK B 3a4aHMAX 06bekTa
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27. BesmumHa IOTEHUMAJILHOTO pMUcCka P (rom ) B 1-oM [OMEUEeHUM 3OaHUSA
i
WM [IOXapHOTO OTCeka 3maHusa (majlee - 3IJaHuMda) OObBeKkTa olpelelidgeTcs IO
dbopmyie:
(e pen. Ipuxaza MUC PO or 14.12.2010 N 649)
J
P =SUMQ x Q p (3)
i J=1 3 dij
rne J - UYMCJIO ClieHapMeB BO3HMKHOBEHMUs [oXapa B 3IaHUN;
-1
Q - yacroTa peanMsaluMM B TeUeHMe Toma J-I'O CleHapmus Ioxapa, Iond ;
]
o] - YCJIOBHAsS BEpPOSATHOCTL I[IOPaXeHMUs dYeJioBeKa IPY eT'0 HAaXOXIOEeHUM B
dij
i-oM moMemeHMM NOPM peanm3aumy J-TOo ClLeHapusd Ioxapa.
28. YcJoBHas BepPOSATHOCTbL I[OpaxeHusa dYejoBeka Q ompegesseTcsa IO
dij
bopmyie:
Q = (1 -P ) x (1 - D ), (4)
dij 317 ij
rone P - BEpOSATHOCTb 5SBakyaluu JIOOel, HaxXOoOsAMNMXCs B 1-OM [IOMeleHUM
2i7
3IaHMA, OPpM peanmMs3alumM j-TO CleHapusa Hnoxapa;
D - BepOATHOCTb 5dQPekTMBHONM paboOTH TEXHUYUECKUX CPeICTB IO oOOeClIedeHMD
i3
6e30MnacHOCTM JIOIel B 1-OM IOMeleHMM IPpM peanmM3alumy Jj-I'0 CLeHapus Ioxapa.
29. BeposTHOCTL BBakyauum P ompemejyigseTcsa IO dopMmyJie:
Sy
P =1- (1 -"P ) x (1 - P ), (5)
Chly! 3.117 O.Bij
roe P - BEPOSATHOCTb sBakyaluu JIOOEM, HaxXOOAWLMXCsA B 1-OM [NOMeleHUM
3.117
3IaHMsA, [0 SBakKyallMOHHBIM [yTAM IPM peayMs3alumMM J-T0 ClLeHapusa Ioxapa;
P - BEpOATHOCTH BBIXOHA M3 3BOaHMUA JIOOEeM, HAXOOANMXCS B 1-0M
I0.Bij
IIOMEUIEHUM, dYepes aBapUuMHLE MJIM MHBE BBIXOIEHL.
IIp OTCYTCTBUM HOAHHEIX BEPOSATHOCTL P OOoNyCKaeTCcs IIPMHMMAaTbh pPaBHOU
IO0.Bij
0,03 npw HaIUuUMM aBaPWUMHBIX MM MHEX BEXOHOOB M 0,001 npm X OTCYTCTBUMU.
30. BepodTHOCTH 3BaKyaluMM IO SBAKYyAUMOHHBM IyTaM P onpenesigeTcsa IO
3.01i7

dbopmyie:



0,8 x Tay -t
O5ij Pij
———————————————————— , ecnu t < 0,8 x Tay < t + Tay
Tay Pij 61117 Pij H.31ij
H.D
P = < ,
(6)
D.1117 0,999, ecmu t + Tay <= 0,8 x Tay
Pij H.21j [Saly
0,001, ecnu t >= 0,8 x Tay
Pij 61117
Toe Tay - BpeMs OT Havajla peajlus3aluumu J-T0 CleHapus I[oxapa IO
[Saly
OJIOKMPOBAHMSA DBBaKyalUMOHHEX NIyTeM B pe3yJjbTaTe pPacHpOCTpaHeHMs Ha HUX
onacHex GakToOpPOB IoXapa, MUMELIMX NPpenesjlbHO HOONYyCTMMBE IJiS JIoOel 3HauUeHUS
(BpeMsa OJIOKMPOBaHMSA 2BaAKyaLMOHHEIX IIyTelM), MMUH.;
t - pacdyeTHOe BpeMfa SBakyauum JoOeM "3 1-To noMmemeHus Opu Jj-oM
Pij
CLIeHaApuUM IoXapa, MMH.;
Tay - MHTEepBaJl BPeMeHM OT Hauajla peanms3aumy Jj-TOo CLeHapus oxapa
H.21j
OO Hauajla »BakKyaluumu JIoIey M3 1-T0 [NOMelleHMS, MMUH.
31. Bpemsa oT Hauajla [oxapa OO Hauajla SBakyaluu JIOIeN Tay oJjsga 3OaHuM
H.D

Be3 CcuCTeM OINOBEIEHMs OIpenesigeTCcsa [0 pes3yJbTaTaM MCCJIeIOBaHMSA NOBEeOEeHUSI
JIOIeM NpM NoXapax B 3HaHMAX KOHKPETHOT'O Hasz3HAYEeHMA.
Hp]/[ HaJIMuymm B 3O0aHUmM CHUCTEeMBI OIIOBEUEeHWMA moneﬁ O IoXape M YyIlIpaBJIECHUA
sBakKyalMen Jmoneyr B 30aHuaAx (masnee — COYI) Tay IPMHMMaETCS PaBHBEIM BPEMEHU
H.3
cpabaThHBaHMSA CUCTEMBEl C Yy4EeTOM €€ MHEPLMOHHOCTM. IIpM OTCYTCTBUM HEOOXOIOMMEIX
MCXOIOHBIX IOAaHHBIX IJIA ONpeleJjIeHMs BPEeMeHM Hadajla 5BakKyaluuu B 30aHuAx ez COYD

Tay OOMyCKaeTcs HNpuHMMaTb paBHeM 0,5 MMH. - IJig 2Taxa noxapa u 2 MUH. -
H.3
IOJIS BHIIEJISXAUMX STaxemn.

32. Ecau MecTOM BOS3HMKHOBEHMS [OXapa SBJSEeTCS 3ajibHOe IIOMelleHue, TIe
noxap MOXeT GI:ITI: 06Hapy>KeH O,HHOBpeMeHHO BCeMM HaXoInoAmWVMMCA B HeM JIIObMM, TO
Tay OOoIIyCKaeTc4da HpMHMMaTb paBHHM HYJIO .

H.3
B sTOM Ciydyae BEpPOSTHOCTL P omnpernejyseTcsa no dopmyJe:
3.0017
0,999, ecmu t < 0,8 x Tay
Pij 61117
P = < . (7)
2.1117 0,001, ecmum t >= 0,8 x Tay
Pij 61117

33. Bpema oT Havyana noxapa A0 OnOKMPOBaHMS 3BaKyaLMOHHbIX MNyTEW B pesynbrarte
pacnpocTpaHeHnst Ha HUX OMacHbIX DaKTOPOB MoXapa 1 pacvyeTHoe BPeEMS 3BaKyaLUn ONpeaensitoTcsi no
MeTodam, npmeeaeHHbIM B npunoxeHmnn N 5 k HacToswen MeTtoguke.

PacuerTHOe BpemMsa sBakyauum t PacCCUMTEIBAETCA IIPM MaKCUMAaJIbHO BO3MOXHOM

Pij
pacquHOIZ UMCJIEHHOCTU J'IIOJIeIZ B 30aHmm, onpenenHeMoﬁ Ha OCHOBeEe peLLIeHI/H?'I I10
opraHmzanumnum SOKCIJIyaTalunumnm 30aHm4g, oT HauboJee ynaneHHoﬁ OT OB5BaAKYAlLIMOHHBIX
BBEIXOIOOB TOUKMU i-ro IIoOMeleHmd . HonycxaeTcg OornpeneJyieHrMe pPacCueTHOI'O BPEMEHU
SBakKyalurMM Ha OCHOBE OJSKCIIEPUMMEHTAJIbBHBEIX IIAaHHEIX.
,HJ'IF[ onpeneJyiIieHnAa YVKas3aHHEBEIX BHIIE BeJIMYMH Tay jZ8 t OOoIIyCKaeTc4da



61117 Pij

OOINIOJIHUMTEJIbHO MCIOJIb30BAaTh MEeTOmb, CcoOepxalMecs B MeTOIMKAax OlNpelesieHus
PacyYeTHHEX BEJIMUMH [OXAPHOTO PMUCKA, YTBEPXIEHHHBX B YCTaHOBJIEHHOM IOpsAIKe.

34.|1pM onpeneneHnn BeriMdnMH noTeHunanbHOro pucka Aand paGOTHMKOB,KOTOpHe HaxoaATCcAd B
34aHnN Ha Tepputopun 06'beKTa, AonyckaeTca paccmatpuBaTtb A4 34aHUA B Ka4ecTBe pac4eTHOro oguH
Hanbonee HebnaronpuATHbIA CLEeHapMn BO3HUKHOBEHMWS MOXapa, XapakTepusyrLMACA MaKCUMarbHOM
YCITOBHOV BEPOATHOCTBIO NOpaXeHwust Yenoseka. B aTom cnyyae pacyeTHas 4actoTa BO3HUKHOBEHUS
noxapa npUHMMaeTCs paBHOW CyMMapHOW YacToTe peanu3auum BCceX BO3MOXHbIX B 34aHUN CLeHapueB
BO3HUKHOBEHUA noxapa.

35. BepoarHocTb D sbbexTMBHONM pPabOTE TEXHUUECKUX CPpencTB IO

i3

ofecrnedeHM0 I[OXapHOM ©Oe30MNaCHOCTHU i-To T1noMeumeHMsa NOpU peanmsaumum  J-Io
CleHapusa IoXapa onpenejyseTcs 0 dopMmyrie:

K
D =1- T(1-D ), (8)
ij k=1 ijk
rge K - UMCJIO TeXHMYECKMX CPEeNCTB NPOTUBOMNOXAPHOM SBalMTH;
D - BEpPOATHOCTb 5bdPexTMBHOTO cpabaTeBaHMsa (BHIIOJIHEHUSA 3anadu) Kk-To
ijk

TEeXHMYEeCKOTO CpencTBa IIPpM Jj—OM ClieHapumu noxapa IJjsg 1-To noMemeHMs 3OaHUT.

Hp]/[ OTCYTCTBMM IaHHEIX IIO SQQQKTMBHOCTM TEeXHUNYEeCKMX CpeInCTB BEJIMUYVHEL D

i3
OOIIyCKaeTCHd INIPMHMMATb PABHEMM HYJIO.

36. [Ipyu omnpenejyieHMM 3HAYeHUM D cJlenyeT yYy4YMTHBATL TOJIBKO TEeXHUUECKUE

i3
cpencTrea, HallpaBJICHHBIE Ha obecrieueHue noxapHoﬁ 6e30MaCHOCTM HAaXOOAMMXCS
(sBakyupyoumMxcs) B i-oM T1©oMemeHMM BHaHMS JIOIEeN IpM  peaamMsauumu  J-T0
CLeHapusa noxapa. I[IpyM 3TOM YUMTEBATCA CJenyolMe MEepONPMATHUA:

npuMeHeHne OObEeMHO-NMaHNPOBOYHBLIX W KOHCTPYKTMBHBIX — pelleHun, obecnevmsBaroLmnx
OrpaHu4eHne pacnpocTpaHeHnss noxapa B ©Oe3onacHylo 30Hy (Mpu oOpraHM3auMuM 3Bakyauum B
BesonacHyto 30HY);

HanMune cucTemM NPOTUBOALIMHOM 3aLLMTbl pacCCMaTpPUBaeMoro NOMeLLEeHNs U NyTen aBakyauuu;

MCNoNb3oBaHWE aBTOMAaTMYECKMX YCTAaHOBOK MOXapHoW curHanusauumn (ganee - AYIIC) B
coyeTaHum c COY3;

Hanuune yCTaHOBOK MOXapoTyLLUEeHWNs B MOMeLLIeHNM oyara noxapa.

Mpu onpegeneHnn ycrnoBHON BEPOSTHOCTN MOPaKEHWS NoAen, HaxoaaLWwmuxcs B NOMeLLEeHNM ovara
noxapa, He AonyckaeTcs yuuTbiBaTb Hanuume B 3TOM nomelleHun AYIIC n COY3 (3a ucknoveHunem
cnyyaes, Korga noxap He MoxeT ObiTb 0OBGHapyxeH 04HOBPEMEHHO BCEMMW HAXOAAWMMUCS B MOMELLEHUM
noabmu), a Takke YCTAHOBOK MOXapoTylleHus, cpabaTbiBaHMe KOTOPbIX OOMycKaeTcd TONbKO nocne
9BaKyaUuMn HaxodsLMXCA B 3allMLIaeMOM MOMELLeHUN nogen (Hanpumep, npyM HanMuun yCTaHOBOK
ra3oBOro NOXapoTyLUEHNS).

MHavBuayanbHbIN NOXapHLIA PUCK B 30aHNSIX
1 Ha TeppuTopun obbekTa

37. lHgmBmayanbHbIn NoXapHbIA pUCK (ganee - nHAMBUAyanbHbIV pyUck) Ans paboTHUKoB obbekTa
OLleHMBAETCS YacTOTON nopaxkeHust onpeaeneHHoro paboTHMka obbekTa onacHbIMKU hakTopamu noxapa,
B3pblBa B Te4YEHMeE roga.

O6nacTu, Ha KoTopble pa3buTa TeppuTopust 0ObEKTA, HYMEPYIOTCS:

i=1,..,1

PaboTHukM obbekTa HymepyTCS:

m=1,...M

Homep paboTHMKa m, OAHO3HAYHO onpefensieT HauMeHOBaHWE [LOMKHOCTM paboTHMKA, €ero
KaTeropuio M apyrme ocobEHHOCTM ero NpPodeCccrMoHanbHOM OEeATENbHOCTU, HEOOXOOUMON OS1S OLEHKM
noxapHown ©esonacHocTu. [JonyckaeTcs NPOBOAMTb pacyeT MHAUBMAYAINbHOrO pucka ans paboTHuka
obbekTa, 0THOCA €ro K 04HON KaTeropun Hanbonee onacHom npodeccun.

-1
38. BemmurHa MHEOMBUMOYyAJIBHOT'O pMucCKa R (romn ) &nynsa paboTHMKA m OOBEKTAa
m
IpM €TI0 HaxXOXIEeHUM Ha TEPpPpUTOpMUM OOBEeKTa onpenejyisgeTrcsa oo dopMyJie:



I

R = SUM g x P(i), (9)

m i=1 im

rone P(i) - BemuMuyHa [OOTEHUMAJBLHOTO pPHUCKa B 1-0M 0BJaCTU TEeppPUTOPUMN
-1

obwekTa, rom ;

q - BEpPOSTHOCTL MNPUCYTCTBMUS pPaboTHMKA M B 1-0¥ oBJacTu TeppuTOopmUm
im
obweKTa.
-1
39. BesmumMHa MHIMBUIOYAJIBHOTO pUcka R (ronm ) misa pa®oTHMKA WM IpU eTo
m
HAaXOXIEHUM B SIOaHUU obbekTa, OOYCJIOBJIEHHAS OMNACHOCTBLI IMOXapOoB B 3OaHUM,

omnpenesnsgeTcsa o dopmyJie:

N
R =SuMP xqg , (10)
m i=1 i im
-1
rne P - BeJMMUMHA [OTEHLMAaJIbHOTO PMCKa B 1-OM MOMENeHWY 3IOaHud, ITom
i
q - BEPOATHOCTH INPUCYTCTBMSA pPaboOTHMKA M B 1-OM NOMEMEHUN;

im

N - 4MCcno NoOMeLLEeHMN B 30aHNN, COOPYXEHUN N CTPOEHUN.

40. WNngmempyanbHbIn puck paboTHMka m obbekTa onpegensieTcs Kak CymMMa BervYuvH
WHOMBUAOYANbHOTO puUCKa MpU HaxoxaeHwn paboTHMKa Ha Tepputopunm WM B 3daHusAx obbekTa,
onpefeneHHblx No opmynam (9) n (10).

41. BepOHTHOCTb q ornpernejidercd, ncxXxonda M3 OOoJIM BPEeMeHM HAXOXIEeHMA

im
paccMaTpyMBaeMOTO UeJIOBeKa B ONpeIeJIeHHONM OOJIaCTY TEeppUTOopuM /MM B 1-oM
IIOMelle HM 30aHM4Aa B TeYeHMe Troma Ha OCHOBE peIlIeHI/[ﬁ I10 OpraHM3alumnm
OKCIJIyaTaluMm M TEeXHUUYeCKOI'O O6CJ‘Iy>KI/IBaHI/IH O60py,I[OBaHI/IH 12 BJIaHI/H\/JI obBbeKTa.

MHamBrayanbHbBIN 1 coLuMarnbHbIA NOXapHbIA PUCK B CENMTEOHON 30He
BONM3M obbekTa

42. ina nogen, Haxogsawmxcst B cenutebHoln 3oHe B6M3n obbekTa, MHAMBUOYATbHbIA NOXapPHBIN
puck (ganee - nHOuBMAYarnbHbIA PUCK) NPUHUMAETCS PaBHbIM BEMMYMHAM NOTEHLMANBHOIO pUCKa B 3TOM
30HE C Y4eTOM [0S BPEMEHM MNPUCYTCTBMSA JIOOEN B 3[4aHMSAX, COOPYXEHUSX U CTPOEHUsX BOMM3M
NpPON3BOACTBEHHOIO 00BHEKTA:

ONs 30aHNA, COOPYXEHUN 1 CTpoeHun knaccoB ®1 no yHKUMOHANBHOM NOXapHOW OnacHocTu - 1;

ONS 30aHWA, COOPYXEHUM 1 cTpoeHun knaccoB P2, ®3, ®4 n ®5 no PyHKUMOHANBHOW NOXapHOWN
ONacHOCTU C KPYINOCYTOYHbIM PEXUMOM paboTbl - 1, MpM HEKPYINIOCYTOMHOM pexume paboTbl - gons
BpeMeHU NpUCYTCTBUA NOAEN B COOTBETCTBUM C OpraHvM3aLMOHHO-pacnopsaauTernbHbIMU AOKYMEHTaMu
ONd 3TUX 30aHUIN, COOPY>KEHUN U CTPOEHUIA.

(n. 42 B pep. Npukasza MYC P o1 14.12.2010 N 649)

43. [Ina obbekTa coumarnbHbI NOXapHLIN pUCK (fanee - counarnbHblA PUCK) MPUHMMAETCA paBHbIM

YacToTe BO3HUKHOBEHMS cOObITUIA, BeayLwmx k rnbenm 10 n 6onee 4enosex.

g Jionen, HaxXoOAILIMXCS B CeJuTebHOM 30He BOJIM3UM O0O0BLeKTa, COLMAJIbHBIM
-1
puck S (ronm ) omnpenesigeTcd 0 dopMmyJie:
L
S = SUM Q , (11)
=1 3
roe L - UMCJIO ClLIEHAPMEBR PasBUTHUA [MOXAPOOIACHBEX CUTyalumuy (IIoXapos), IOJId

KOTOPEIX BEBIIOJIHAeTCs yciyjoBue N >= 10;
i
N - CpelHee UMCJIO NOoTubUMX JIOOEeM B CeJIMTeOHOM 30He BOIM3U OOBEeKTa B
i



pe3yJjbTaTe peanmsauumn Jj-TO ClUeHapus B pes3yJbTaTe BO3IEUCTBMSA OIMaCHHX
baxkTOPOBR moOXapa, B3PEHEBA.
44, BemmumHa N omnpenesnseTcda HO dopmyJie:
i

I
N = SUM Q X n , (12)
i i=1 dij i
e I - KoJmuecTBO oOJjlacTel, Ha KOTOPHE pas3ldejieHa Teppuropusd,
npuierammas K o0BekTy (1 - HoOMep oOjacTu) ;
0 - YCJIOBHaAs BEPOSATHOCTL I[IOPaxXeHMUs dYejloBeKa, HaxXondmerocs B 1-oi
dij
oByacTy, OomnacHeMM dakTopaMu NPpM peanm3aumy Jj-T'0 CLeHaAPUS;
n - cpenHee UMCJIO JIOIEeM, HaxXOoOdammMxCcs B 1-ou objacTu.

i

VHanBmayanbHbIA 1 counanbHbIA NOXapHbIN PUCK A58 IMHENHOM
yacTu marucTpanbHbIX TPyOONpoBOAOB

(BBegeHo Mpukasom MYC PO ot 14.12.2010 N 649)
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45. BennyunHa noteHyunansHoro pucka P(r) (roz[ ) B onpegeneHHon TOYKEe Ha pacCTOSIHUM I OT Ocu
mMarucTpansHoro Tpybonposoga onpegensieTcsa no opmyne:

PI)=2 X 4(MQy [ Qg (x,1)elx
= Hk , (13)
25(m)

roe yAenbHasi 4actoTa pasrepmeTv3aumyM  NIMHEeNHOW 4YacTu  MaructparbHOro
TpybonpoBoda pAns j-ro Tuna pasrepMeTMsauMum Ha yyacTke m maructpanbHoro Tpybonpoeoaa,

1"0)1'l Mt

0- 4ncno cueHapveB pasBUTUA MOXapOONacHOW cUTyauum unu noxapa. Npu 3ToM nognexar
pPacCcMOTPEHNI0 ONS KaXgoro Tuna pasrepmeTusauun crefyloowme cueHapumn: dakernbHoe ropeHue,
noxap nponvBa (4ns ucTedeHns Xmnakon asbl), Noxap-BCbILLKa, CropaH/e rasonapoBo3ayLLIHON CMECK
B OTKPbITOM MPOCTPaHCTBE;

J

0- yncno paccMaTpuBaeMbiX TUMNOB pasrepMeT3aumny;
Qik- yCNOBHasi BEPOSAITHOCTb peanu3aumm K-ro cueHapusi pasBuUTUsi MOXapOoOMacHOW cuTyauuu
(noxapa) angd j-ro Tuna pasrepMeTusauuu;

Q”"pjk(x’ r)- YCINOBHasi BepOSATHOCTb MOPaXKEeHWs YenoBeka B paccMaTpyMBaeMol Touyke Ha
paccTosiHUKM r OT OCW MarucTpanbHoro TpybonpoBoga B pesynbTate peanusaumu k-ro cueHapus
pasBUTUS MOXapoonacHoW cuTyauuu (noxapa), npousollelleli Ha ydacTKe MarucTpanbHoro
TpybonpoBoga C KoopAuHAaTOW X, pacrorfioKeHHOW B MNpefenax ydyacTka BnvsHUA K-ro cueHapusi
pa3BUTUS NoXapa ANs j-ro Tuna pasrepmeTusaumm;

X“k, Xeji . KOOPAWMHATLI Hayana ¥ OKOHYaHMA yyacTka BRMsaHWUSA. [paHuubl ydacTka BRUSHMSA
onpegenstTca Ans k-ro cueHapus pasBuTUsi NOXapoonacHoW cutyaumm (Noxapa) U3 ycrioBus, YTo 30Ha
nopaxeHusi onacHeiMn akTopamm noxapa (B3pbiBa) Npu aBapum Ha MarncTpanbHoM TpybonpoBoae 3a
npegenamMmm 3TOr0 yyacTka He [JOCTUraeT paccMaTpuMBaeMoOW TOYKM Ha pPacCTOsiHUM T OT OCKu
MaructpanbHoro TpybonpoBoga. [onyckaeTcs WHTErpupoBaHMe MpoBOAUTL MO BCEW  OfIMHE
TpybonpoBoaa.

PekomeHayembil MeTOA onpeaeneHnst yaerbHbIX 4acToT pasfUyYHbIX TUMOB pasrepmeTnsaumm
mMarucTtpanbHoro Tpybonposoaa npueeaeH B npunoxeHun N 6 k HacToswen Metoauke.

Uucno paccmaTprvBaeMblX CLEHapueB pasBUTUSA MOXapOOoMacHOW cuTyauuu (noxapa) npwu
ij

pasrepmeTnsaumnm NIMHENHON 4acTn MarnmcrtparibHoro pr6onpoaona, YCNnoBHbl€ BEPOATHOCTU n



Q”""jk(x’ ) onpegensaTca B 3aBMCMMOCTM OT CMELM@UKA MOXapHOM ONacHOCTM MaructpasnbHOro
TpybonpoBoaa 1 TpaHCNOPTUPYEMOro BELLECTBA.

46. lnguBmayanbHbIA pUcKk Ans paboTHMKOB, 06CNYXMBAKOLINX NTIMHENHYHO YacTb MarncTpanbHOro
TpybonpoBoaa, onpeaensieTcsi B COOTBETCTBUM ¢ nyHKTamu 37 1 40 HacTosien MeToguku.

Ona niogen, Haxoaswuxcs B CENUTEOHOM 30He BOMM3M JNMHEMHOW YacTu MarncTpanbHOro
TpybonpoBoaa, vMHOMBUAOYanbHbIA PUCK OMNpedenseTcsd B COOTBETCTBUMM C MYHKTOM 42 HacTosiewn
MeToanku.

47. Ona nogen, Haxogsawmxca B cenutedbHoM 30He BONMM3M NMHEWHOW 4acTu MarmcTparnbHOro

1
TpybonpoBoaa, counanbHbIi pUCK S (FOH ) onpegensieTcsa no popmyne:

S = maX{Slyszl"" Sp""' SQ} , (14)

roe Sl, SZ, Sp, SQ - BEMNWYMHbI COLMAnbHOMO pUcka Ans pasnuyHbiX NOTEHUManbHO OMacHbIX
1
Yy4YaCTKOB NMHENHOW YacTu marucTpansHoro Tpybonposoaa, (r0)1 ), onpegensiemble B COOTBETCTBMM C
nyHkTamu 43 n 44 HacTosAwen MeToaukuy;

Q - KONMMYecTBO MNOTEHUMANbHO OMAacCHbIX YYacTKOB JIMHEMHOW 4acTu MarncTpanbHOro
TpybonpoBoaa.

KonnyecTBO noTeHUManbHO OMAacHbIX Y4acTKOB fIMHEWHOW YacTu marumcTpanbHoro Tpybonposoaa
onpefensieTcs Ha OCHOBE aHanu3a nnaHa Tpaccbl marucTpanbHoOro TpybonpoBoga M npurnerawLwen K
Hel TeppuTopuKn. [paHWubl MNOTEHUMAaNbHO OMACHbIX YYacTKOB JIMHEMHOM YacTu MarucrpanbHOro
TpybonpoBoga onpeaensoTCs U3 YCroBUsi pacnoniokeHns BOMM3W HWX HACerneHHbIX MYHKTOB, 34aHuW,
COOPYXEHWN N CTPOEHWI, He OTHOCALUMXCA K MarmctpanbHOMy TpybonpoBoAy, PacnorioXeHHbIX Ha
PacCTOSHUM MEHee 3HAYeHWW, PernaMmeHTUPOBAHHbIX HOPMAaTMBHBIMWM OOKYMEHTaMu MO MOXapHOM
BesonacHocTw.

Mpunoxexne N 1
K NyHKTY 15 MeToauku

CBEOEHUWA
No YACTOTAM PEATTIM3ALMN NHNLMNPYIOLWMX MOXAPOOTACHBLIE CUTYALINA
COBbITUWM ONA HEKOTOPBLIX TUMOB OBOPYJOBAHUSA OBBEKTOB, YACTOTAM
YTEYEK N3 TEXHOJNIOMMYECKMX TPYBOIMNPOBOAOB, A TAKXKE WACTOTAM
BO3HUKHOBEHWA MOXAPOB B 30AHNAX

(8 pea. MNpukaza MYUC PP o1 14.12.2010 N 649)



Tabnuua M1.1

YacToTbl peanvsauum MHULMUPYIOLLMX NOoXapoonacHbIe cCUTyaumm
COObITUIA 4Nt HEKOTOPLIX TUMOB 060PYAOBAHUS OGBHEKTOB

HammveHnoOBaHMe MHnunrpymolee aBapuio InamMeTrp oTBepcTHUdA|UacToTa pas-
obopyInoBaHMUA CcoOOBITHE UCTEeUYEeHUsI, MM repMeTmU3aumny,
-1
ronm
PesepByapH, PasrepmeTmzaumsa C 5 -5
eMKOCTM, COCYIb U |IIOCJIeIYIIMM 4,0 x 10
anmnapaTsl 10T NCTeUeHUeM
IaBJIeHUEM XKUIOKOCTHM, Taszsa WIu 12,5 -5
IByxdaszsHOM Ccpenbl 1,0 x 10
25 -6
6,2 x 10
50 -6
3,8 x 10
100 -6
1,7 x 10
[lostHOE PpaszpyleHre -7
3,0 x 10
Hacocwu PasrepMerTmnzaumsa C 5 -3
(LeHTPOOEXHEE) IoCcJIe Oy olmM 4,3 x 10
VMCTeUEeHUEM XUIKOCTU
niIm OByxbasHOM 12,5 -4
cpennl 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
OrnameTp -4
nonBomAmero/ 1,0 x 10
OTBOIAMETO
TpybonpoBona
Komnpeccopsl PasrepmeTruszauusa C 5 -2
(LeHTpPOoOEeXHEE) IO CJIe OYIOIMM 1,1 x 10
MCTEeUeHreM Tas3a
12,5 -3
1,3 x 10
25 -4
3,9 x 10
50 -4
1,3 x 10
[IoJlHOe pa3pylleHue -4
1,0 x 10
PesepByapr Ojsa Pasrepmermusaumsa c 25 -5
xpaHeHus JIBX u IO CJIe OYIOIMM 8,8 x 10




TOPOUMX XUIOKOCTEMN [ MCTeUeHMEeM XUIKOCTHU
(nanee - I'X) npu |B oOBajioOBaHME 100 -5
IaBJIeHUM, OJIMBKOM 1,2 x 10
Kk aTMochbepHOMY
[lonmHOE paszpylieHue -6
5,0 x 10
PesepByapH C [Ioxap B KOJIbLIEBOM - -3
JlaBawlle} KpHIUIEN |3as30pe [0 IepUMETPY 4,6 x 10
peszepeyapa
[Ioxap no BCeM - -4
IIOBEPXHOCTU 9,3 x 10
peszepeyapa
PesepByaprs co [Ioxap Ha ObEXATEeJIbHOMU - -5
CTalMOHaAPHOM apMaType 9,0 x 10
KpBlIen
[loxap O BCeM - -5
IIOBEPXHOCTHU 9,0 x 10
peszepeyapa

I'Ipwmel-laHme: 3A4ecCb U ganee nog nosfiHbiM paspyleHnem nogpasymMmeBaeTcd yTedka C JuamMeTpom
NncTevYeHund, COOTBETCTBYHOLLUM MaKkcMmMmaribHOMYy onameTpy nogBogdaLero nnn oTBogdALlero
Tpy6onpoBsoaa, unu paspyLieHus peaepsyapa, EMKOCTU, COCyAa Unu annapara.

Mpn onpegeneHnn yacTtoTbl pasrepmMeTusaunm OUINLTPOB U KOXYXOTPYOHbIX TEMIO0OMEHHMKOB
YKa3aHHOe 060py,CI,OBaHI/Ie O0nycKaeTcAa pacCMaTpuBaThb Kak annapartbl No4 AaBlieHNneM.

Aﬂl'lapaTbI BO3QYLLUHOIo OXnaxkaeHuda OonyckaeTcA paccMaTpuBaTb KaK y4aCTKM TEeXHOJTOrm4eckmx
pr6OI'IpOBO/J,OB, OJIMHa KOTOPbIX COOTBETCTBYET cymmapHon annHe pr6 B Ny4Kax TEeNnnoobMeHHUKa.

JacToTa peanmMs3aluM ClLeHapueB, CBA3AHHEIX C OOpas3oBaHMEeM OT'HEHHOT'O liapa
Ha EeMKOCTHOM OOOpYyIOOBAaHMM CO CXMXEHHEMU rasamu u JIBK BCllenCTBME BHEUHEI'O
BO3IEMCTBMSA OdYara IHoxapa OoIpelejysgeTcsas Ha OCHOBEe MNPOLeIdypEl IOCTPOEHUA
JIOTMYECKUX NepeBbeB COOHTMUM, [NPUBEIOEeHHOM B IpuiioxeHuu N 2 K HacCToOAWeEM
Meronuke. IIpy OTCYTCTBUM HEOOXOOMMEIX HOAHHEIX HOONYCKaeTCs NPMHMMATBL YacTOTy
BHEUWHETO BO3IEMCTBMSA, NPMBOOANIEIO K peanmMs3aluuM OTHEHHOTO mapa, paBHOM 2,5 X

-5 -1

10 ron

Ha OIMH anmnapatT (pe3epByap) .

Tabnuua M1.2

YacToTbl yTe4yekK N3 TexXHOJorm4ecknx pr6OHPOBOD,OB

OnameTp -1 -1
TpyOOonpo- YacToTa yTeuek, (M X rom )
BOHA, MM
MaJiag cpenHasa 3HauYMTeJIbHAaA foJiblasg PaspEB
(onameTp (onameTp (onameTp (onameTp
OTBEpPCTUA OTBEpPCTUA OTBEpPCTUA OTBEpPCTUA
12,5 Mm) 25 MM) 50 mm) 100 mmMm)
-6 -6 -6
50 5,7 x 10 2,4 x 10 - - 1,4 x 10
-6 -6 =7 =7
100 2,8 x 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 =7 =7 =7 -8
150 1,9 x 10 7,9 x 10 3,1 x 10 1,3 x 10 2,5 x 10
-6 =7 =7 -8 -8
250 1,1 x 10 4,7 x 10 1,9 x 10 7,8 x 10 1,5 x 10




-7 -7 -8 -8 -9

600 4,7 x 10 2,0 x 10 7,9 x 10 3,4 x 10 6,4 x 10
-7 -7 -8 -8 -9

900 3,1 x 10 1,3 x 10 5,2 x 10 2,2 x 10 4,2 x 10
-7 -8 -8 -8 -9

1200 2,4 x 10 9,8 x 10 3,9 x 10 1,7 x 10 3,2 x 10

Tabnwuya M1.3

YacToTbl BO3HUKHOBEHMS noXaposB B 3aHUNAX

HamMmeHOBaHME OOBEKTA JacToTa BO3HUKHOBEHUS
-2 -1
noxapa, (M X Tom )

-5
OJIeKTPOCTaHUUN 2,2 x 10

-5
CxJlamge XMMMUECKOM MNPOIyKLUN 1,2 x 10

-5
CkJjlaZbl MHOT'OHOMEHKJIATYPHOM NPOAYyKUUM 9,0 x 10

-5
VHCTpyMeHTaJIbHO-MeXaHNUeCKMe Lexa 0,6 x 10
Iexa no obOpaboTKe CHMHTETMUECKOI'O Kayudyka U -5
MCKYCCTBEHHEIX BOJIOKOH 2,7 x 10

-5
JIMTeMHEe ¥ IIJIaBUJILHBEE liexa 1,9 x 10

-5
Iexa no nepepaboOTKe MACHEX M PHOHBIX NPOOYKTOB 1,5 x 10

-5
lexa TopgueM NPOKATKM MeTaJlJIoB 1,9 x 10

-5
TeKCTUIJIbHEIE [NPOU3BOINCTEBA 1,5 x 10

Mpn wncnonb3oBaHWM [OaHHbIX, NPUBEAEHHbIX B HACTOSILLEM MNPUIOXEHUW, ANs Kakoro-nnbo
pesepByapa, €MKOCTW, cocyda, annapaTa, TexHOmnormyeckoro TtpybonpoBoga crnefyeT y4yuTbiBaTb
YacTOTbl pasrepMeTv3aumMmM Anst BCEX pa3MepoB YyTeYeK, YyKasaHHble Ans  9TOM  eQUHULbI
TEXHOJOrM4Yeckoro 06opynoBaHUs.

(ab3au BBegeH lMpukazom MYUC PP o1 14.12.2010 N 649)

Mpunoxexne N 2
K NyHKTY 17 MeToaukm

MPOLUEOYPA
MOCTPOEHUSA NOMMYECKOIO AEPEBA COBbITUA



lMocTpoeHme norvyeckoro AepeBa COObLITUA MO3BONSET ONPeAenuTb pasBUTUE BO3MOXHbIX
MoXXapoomnacHbIX CUTyauuMi W MNOXapoB, BO3HMKAKOLWMUX BCNEACTBME peanu3aumyv  VHULUUPYIOLNX
NnoXKapoomnacHy CUTyauuto cobbITuiA. AHanu3 gepeBa coObITUI NpeacTaBnseT cobon "ocMbiCNIMBaEMbIl
Brepea” npouecc, TO ecTb NPoLEecc, NpyM KOTOPOM MCCIeAOBaHNE Pa3BUTUS MOXapOOMNacHOW CUTyaLuu
HaYMHaAETCA C UCXOOQHOTO COObITUS C pacCMOTPEHMEM Lienu Mocrenylowmnx CoObITUIA, MPUBOAALLMX K
BO3HMKHOBEHUIO Noxapa.

Mpn nocTpoeHun Normyeckux 4epeBbeB COOLITUI YUMTBLIBAIOTCA CNeayloLLne NONOXEHNS:

BblOMpaeTca noxapoonacHasi cuTyauusi, KoTopass MOXeT nosneyb 3a cobon BO3HWKHOBEHUE
aBapun C NOXapoM C JanbHenLnm ero passmuTuem;

pasBMTUE NOXAapOOMacHOM CUTyaLun U noxapa OOSMKHO paccMaTpuBaTbCs NOCTAAMNHO C y4ETOM
MeCTa ee BO3HWKHOBEHWSI Ha OOBbEKTE OLIEHKN pUcka, YPOBHSI NOTEHLUMANbLHOM ONacHOCTM KaXaon cTaamm
N BO3MOXHOCTM €e fokanu3aumm v nukemgauuun. Ha normyeckom gepeBe cobbiTui CTaavMm passBuTus
MoXXapoomnacHOW cuTyauun WM noxapa MOryT oTobpaxaTbCsd B BuAe MNPSMOYIOfNbHUKOB WM OPYrnx
reoMeTpUYecKnx ouryp ¢ KpaTkMMm Ha3BaHMAMU 3TUX CTaauM;

nepexopn c paccMaTpMBaeMoli CTagun Ha HOBYHO ONpeaenseTcsi BO3MOXHOCTbIO MO0 nokanuaaumm
MoXXapoonacHOW CuTyaluMuM WM Moxapa Ha paccMaTpvMBaemon cTagunm, nnbo passBuTUs noxapa,
CBSI3aHHOrO C BOBMEYEHMEM PAaCMONOXEHHbIX PSAOM TEXHONOrMYeckoro obopyaoBaHUsl, NMOMELLEHUN,
30aHMn M T.N. B pes3ynbTare BAWSHUS Ha HUX ONacHbiX (QAKTOPOB MOXapa, BO3HUKLWMX Ha
paccmaTpvBaeMon cTagunn. YCNoBHbIE BEPOSTHOCTU NEPEXOA0B NOXapoonacHOW CuTyauuu Unm noxapa
CO CTagum Ha CTaguilo OAHOM BETBM UMM C BETBM Ha BETBb ONPenensiTcs, UCXOAs M3 CBOWCTB
BOBIEYEHHBIX B MOXapOONacCHy CUTyaumio WM MOXap roplyMx BellecTB (PU3NKO-XMMUYECKME W
noxxapoornacHble CBOWCTBa, NapameTpbl, NpuW KOTOPbIX BellecTBa oOpallalTcs B TEXHONOMMYECKOM
npouecce u T.4.), YCNOBHOW BEPOSATHOCTU peanu3aumy pasfmyHbiX METEOpPOSIONMYECKUX YCITOBUN
(TemnepaTypa OKpyXatoLlen cpefbl, CKOPOCTb WM HanpaBfieHWe BeTpa W T.4.), HanMyns U YCMOBHOM
BEPOATHOCTU 3hpeKTUBHOro cpabaTbiBaHUA CUCTEM NMPOTUBOABAPUMHON U NMPOTMBOMNOXAPHOW 3aLuuThl,
BEMWYMH 30H MOpaXeHMs onacHbIMW akTopammn noxapa, OObEMHO-NMAHMPOBOYHBLIX PELLEHUA U
KOHCTPYKTMBHbLIX OCOOEHHOCTeN oOopynoBaHMA WM 34aHMA MNPOM3BOACTBEHHOrO obbekTa. [Mpu aTom
KaXkgon cTaguu nHorga npvcBanBaeTcs NOEHTUMKALNOHHBIN HOMep, oTpaxatoLmi
nocrnefoBaTenbHOCTb NEPEXOA0B CO CTaAuM Ha CTAAVIo;

nepexoq coO CTagum Ha CTaguvio, Kak NpaBuiio, OTobpakaeTcs B BUAE COEOMHSIIOLMX JIMHUIA CO
CTpenkamu, YKasbIBAKOLWMMK HaMpaBfeHUs pasBUTUSA MOXAPOOMACHOW CUTyauunm W MOCNenyrLlero
noxapa. lNpu 3TOM coeauHeHWUst CTaaui AOSKHbI OTpaXKaTb BEPOATHOCTHbLIN XapakTtep cobblTusa C
BbINOMHEeHneM ycnosus "vnn" nnu "ga", "Het";

ONs KaXkOon cTaamm pekoOMeHAYeTCHa YCTaHaBNUBaTb YPOBEHb €€ OMAaCHOCTU, XapakTepusyoLnics
BO3MOXHOCTbIO Mepexofa MoXapoonacHOW cuTyauuu WAM noxapa Ha COCedHMe C MoXapoonacHbIM
yyacTkm obbekTa;

npyv NOBTOPEHUW OAHUM W3 MyTEeW 4acTu APYroro MyTu pasBuUTUA ONA YNpOLEeHUs NOCTPOeHUst
rniormyeckoro  gepeBa  CcoObITMA  wHOrga  BBOOAT  00O3HadeHue, npefcraenswoowee  cobon
COOTBETCTBYIOLLLYIO NIMHWNIO CO CTPENKOW U Haanuchb "Ha ctaguio (Ko nocnegytowen ctagum)".

Mpun aHanm3e norm4yecknx AepeBbEB COOLITUI PYKOBOACTBYIOTCS CreayHLMMU NOMNOXEHUSMU:

BO3MOXXHOCTbIO NpefoTBpaLLeHNs arnbHENLWero pasBmMTuUsa NoXapoonacHoOW cuUTyauum M noxapa
3aBWCUT OT KONMYECTBaA CTagu M BPEMEHM WX MNPOTEKaHUs (TO eCTb OT AMWHbI NYTWM pPasBUTUS
MoXapoomnacHOM cutyauum M noxapa). OT1o obycnoBnuBaeTcs OoOnblIe BEPOATHOCTBI YCMELUHOW
NUKBMOAUMN MOXAPOOMaCHOW CUTyauunm U Moxapa, CBSI3AHHOW C YBEINIMYEHWEM BPEMEHU Ha
NoKanu3aumio MoXapoonacHOW CcuTyauuMum U Mnoxapa M KONMYECTBOM CTagul, Ha KOTOpbIX 3Ta
nokanusaumsi BO3MOXHa;

HanMyuMem y cTaguv pasBeTBIEHWI MO MPUHLMNY "MNK", OOHO M3 KOTOPbIX MPUXOAWUT Ha CTaguto
nokanusauum MnoXapoonacHoW cuTyauum wWnuM noxapa (Hanpumep, TYyWeEHUe o4ara noxapa,
CBOEBPEMEHHOE OOHapY)XeHWEe yTeYKN U NMUKBUZALMSA NPONMBa, NepekpbiTUE 3anopHON apMaTtypbl 1 T.1.),
CBUAOETENLCTBYET O BO3MOXHOCTM NPefoTBpaLLeHNs fanbHENLWero pa3BuTms noXxapoonacHon cutyawumm
1 noxapa no aTomy nyTu.

3HayeHne 4acToTbl peanu3auun OTAENbHOM CcTaguu gepeBa  COObITUA  WMAM  CUEeHapus
onpegensietca nyTemMm YMHOXEHUs 4acTOTbl BO3HUKHOBEHUS WMHULIMMPYKOLLETo COObITUS Ha YCIOBHYHO
BEPOSATHOCTb Pa3BUTKS MO KOHKPETHOMY CLIEHapUIO0.

B T1abnuue T12.1 npuBogATCcA pPEKOMEHAYEMbIE YCITOBHbl€ BEPOSTHOCTU  MIHOBEHHOTO
BOCMIIaMEHeHNs U BOCMIIaMEHEHNS C 3a4epXXKON MO BPEMEHU B 3aBUCUMOCTM OT MacCOBOrO pacxofa
CKOPOCTM NCTEYEHMS TOPOYNX ra3a, AByXasHOW cpefbl MU XMAKOCTU Npy pasrepmeTm3aumm TUNoBoro
TexHonormnyeckoro obopyaoBaHusa Ha obbekTe.

[na nerkoBocnnaMeHSIOWNXCA XUAKOCTEN C TemnepaTypon BCMbIWKN MeHee +28 °C AOMmkHbI
NCNoNb30BaTbCA YCIOBHbBIE BEPOSATHOCTM BOCMNNAMEHEHNs Kak ANns AByxdasHou cpebl.

Mpn onpegeneHMn YCrOBHbIX BEPOSATHOCTEN peanu3auun pasnuuHbIX CueHapueB OOSMKHbI
NPUHUMATbLCS BO BHMMaHue CBOWCTBA MOCTYNalLUX B OKpyXatollee NpOoCTPaHCTBO rOpHYMX BELLecTB,



YCMOBHblE BEPOSITHOCTM  peanu3auuy  pasnuyHbiX MEeTeopOoSIorMyeckux ycroBuii  (TemnepaTypa
OKpy)KaloLlen cpenpbl, CKOPOCTb WM HanpaBfeHWe BeTpa W T.4.), HanWuMe W YCMOBHblE BEPOATHOCTU
3 heKTMBHOIO cpabaTbiBaHNA CUCTEM NMPOTUBOABAPUINHOW U NPOTUBOMOXAPHOW 3aLUThLl U T.4.

Tabnuua M2.1

YcnoBHasi BEPOSITHOCTb MIHOBEHHOMO BOCMSIaMEHEHNS
N BOCNMaMeHeHs C 3a4ePXKKOn



MaccoBblIli pacxon YcnoBHas BEPOSITHOCTb YcnoBHas BEPOSITHOCTb YcnoBHas BEPOSITHOCTb
NCTeYEeHUs, Kr/c MIHOBEHHOIO BOCMNIaMEHEHNS] nocnegyoLero cropaHus ¢ obpasoBaHNeEM
BOCMMaMeHeHs Npu 130bITOYHOroO JAaBNEHUA NpU
OTCYTCTBMM MIHOBEHHOTO 0o6pa3oBaHMK roprOYero
BOCMIIaMeHeHMs rasonapoBO34YLUHOIo
obnaka u ero nocnegyowem
BOCMIIaMEHEHNM
AnanasoH | HOMUHanbHoe ras OByxdasHas XugkocTb | ras OByxdasHaa | KuakocTb | ras OByxdasHas XMUOKOCTb
cpegHee cMecCb CcMecb CMecCb
3HavYeHne
Manbi
(<1) 0,5 0,005 0,005 0,005 0,005 [0,005 0,005 0,080 0,080 0,050
CpegHui
(1-50) 10 0,035 (0,035 0,015 0,036 [0,036 0,015 0,240 0,240 0,050
BonbLion
(>50) 100 0,150 (0,150 0,040 0,176 (0,176 0,042 0,600 |0,600 0,050
MonHeIN He
paspbiB onpegeneHo 0,200 0,200 0,050 0,240 0,240 0,061 0,600 |0,600 0,100




MpunoxexHne N 3
K NyHKTY 18 MeToaukn

METO[Obl OLLEHKW OMACHbIX ®AKTOPOB MOXXAPA
(B pen. MNpukasa MYC PO ot 14.12.2010 N 649)

1. B HacTosilleM npunoXeHun npencraBfeHbl MeTodbl OUEHKM oOnacHbIX  (hakTopos,
peanusylLmnxcss Npu  pasnuyHbiX CUEHapusX MNoXapos, B3pbIBOB Ha Tepputopum o0Obekta M B
cenntebHom 30He B6nn3n obbekra.

[na oueHKn onacHbIX (aKTOPOB, peanuayrLKnxcs Mnpyu noxapax B 30aHUAX (NOoMeLLeHusX)
00beKTa, MCnonb3ylTcs MeToabl, pernaMmeHTMpoBaHHble npunoxeHnem N 5 k HacTosawen Metoauke.

|. UcTeyeHue xngkoctu 1 rasa
VMcTeueHne xnagkocTu

2. PaccmaTpuBaeTcs pesepByap, Haxoaswmiics B obsanosaHum (puc. M13.1).

BBoasiTcs cnepgytowme AoNyLEHUS:

ncTeveHve Yepes oTBepCcTMe ofHOGa3HoE;

pe3epByap UMeEeT NOCTOSHHYIO NNOLaib CeYEHUSI MO BbICOTE;

AvameTp pe3epByapa MHOro Gorbliue pa3mMepoB OTBEPCTUS;

pa3Mepbl OTBEPCTUS MHOMO B0MbLue TOMNWUHBI CTEHKU;

NMOBEPXHOCTb XWUAKOCTW BHYTPU pe3epByapa ropM3oHTarnbHa;

TemnepaTypa XUAKOCTU OCTAeTCHA NOCTOSIHHOM B TEYEHME BPEMEHN UCTEYEHNSI.

MaccoBbii pacxog xuagkoctn G (kr/c) yepe3 oTBepcTMe BO BpemeHu t (C) onpegensiercs no
dopmyne:

2 2
rllg x TK x A hol
G(t) =G - —————————————————— x t, (I13.1)
0 A
R
rne G - MaCCOBBM pacxod B HAYaJIbHHEI MOMEHT BPEeMeHM, KI'/C, oIpeneiiseMblit
0
no dopmye:
G = TKrlA X /2 x gx (h - nh ), (I13.2)
0 hol \/ 0 hol
TIe po - MJIOTHOCTB XUIOKOCTM, KI'/M3;
g - yCckopeHue cpBobomHoro mnameHma (9,81 m/c2);
MO — KOBPQOULMEHT MUCTEeUeHUS;
A - IJIomalb OTBepCTMS, M2;
hol
h — BBICOTA PAaCIIOJIOXEHUS OTBEPCTUS, M;
hol
A - @mJomanb CcedeHMsd pe3epByapa, M2;
R
h - HauvajbHag BHCOTa cToJi®a XMUIKOCTM B pesepByape, M.
0

Beicota ctonba xugkoctu B pesepByape h (M) B 3aBUCMMOCTU OT BpemeHu t onpegensieTcd no
dopmyrne:

2 2 2
G g X MO X A x t
0 hol
h(t) =h - ———————- xt+ - . (I13.3)
0 po x A 2



R

YcioBua nepesiMBa CTPyM XMAOKOCTM (mpu  h > h ) depes oOBajiloOBaHUe
0 hol
ompenensgeTcsa o dopwmyse:

L
h > H + ————, (I13.4)
hol Mio

roe H - BbicoTa oGBanoBaHus, M;
L - paccTosiHMe OT CTEHKM pe3epByapa 4o 0OBanioBaHusi, M.

/\
/\
h h /\
0 hol
H
\/ \/ \/
L
Cmmmmmm e >

Puc. M3.1. Cxema ansa pacyeta UCTEYEHUS XKNOKOCTU
13 OTBEPCTUS B pe3epByape

KonuyecTtBo Xnagkoctn m (Kr), nepenveLuencs Yepes obBanoBaHne 3a NOfIHOE BPeEMS UCTEYEHWs,
onpepenseTca no opmyne:

2 2
t PO X g X MO X A
pour hol 2
m = mHTerpanG(t) x dt = G x t - e X t , (II3.5)
0 0 pour 2 X A pour
R
roe t - BpeMs, B TeueHMEe KOTOPOT'O XMUIOKOCTL IIepesyiMBaeTCsa uepes3
pour
obBajioBaHue, C (T.e. BpeMsa, B TeUeHMEe KOTOPOI'O BHIIOJHSETCH yCJIOBUE
(I13.4)) .
BemnumHua t onpemenseTca no dopmyse:
pour
/2
-b +- /b -4 x axc
\/
t e , (I13.6)
pour 2 x a

roe a, b, ¢ - napameTpbl, KOTOpble onpeaenaTcs no popmMynam:

2 2 2 2
a=gx Mo XA / (2 x A), M/c ; (3.7)
hol R



(I13.8)

(I13.9)

B crniyuae, ecam XMIOKOCTH B pesepByape HaxoIMTCHAd 1104 30OBITOUHBEIM IaBJIEHUEM

OenvTaP (Ila), BeaMuMHaA MI'HOBEHHOT'O MacCCOBOT'O pacxona G

no dopwmyse:

G = MO X po X A X /2 x OenbraP / po + 2 x g x (h - h

0 hol \/ 0 hol

(kr/c) omnpemensercs

Insa omnpenesyieHrs KOJMYECTBa XUIKOCTM, [IepeJMBIeNcs depes oOBajioBaHMe, U

BPEMEHU repeamBa cienyerT [IPOMHTETPUPOBATEH COOTBETCTBYIIYIO
ypaBHeHUM, TOe BenuuuHa HenbTaP MoxeT OBITH [IepeMeHHOM.

VicTeyeHune cxxaToro rasa

cucreMmy

3. MaccoBas CKOPOCTb UCTEYEHNS CXKATOro rasa U3 pesepeyapa ornpeaensiercs no gopmynam:

OOKpUTUYEeCKoe nctevyeHune:

P
a 2 ramMa/ (ramma-1)
npy —--- >= (-————--—--—-- ) ; (I13.11)
P raMma + 1
\Y4
2 /TaMMa
P
2 X TamMma a
G =A X MOlP x po X (-———————-—- ) X (———-) X
hol \% \% ramma - 1 P
\%
1/2
Pa (ramma-1)/ravmma
x <1 - (-—---) > ; (I13.12)
P
L |
CBEpPXKpUTn4eckoe nucrteveHue:
P
a 2 ramma/ (ramma-—1)
npy —---- < (-——-———----- ) ; (I13.13)
P ramma + 1
v
1/2
2 (ramma+l) / (ramma-1)
G = A x MO|P x po x ramMma X (-—————-—----- ) , (I13.14)
hol \% \% ramma + 1
rme G - MACCOBHIM pacxom, KI/c;
P - arMmocdepHOe nmamieHue, Ila;
a
P - maBsieHre rasa B pesepsByape, Ila;
\Y4
TamMMa - [IokasaTejib aavabaTe Tasa;
A - mJjomanb OTBEPCTHUs, M2;
hol
MO - KOBbOMUMEHT mcTedyeHMUs (IPU OTCYTCTBMM HOAHHEIX IONYyCKAeTCs MNPUHYMATH

paBusmM 0,8) ;



PO - IJIOTHOCTHL T'asa B pes3epByape Hpu naBieHum P , kr/M3.
\% \%

MIcTeyeHne CXMKEHHOro rasa 13 OTBEPCTUA B pe3epByape

4. MaccoBas CKOPOCTbL MCTEUEeHMsS NapoBoli dasw G (kr/c) omnpeneynsgeTrcs IO
4
dbopmyie:
/P M
/ c 5 1,95
G = Mo X A /[ (===——= ) x P x (0,167 x P + 0,534 x P ), (I3.15)
v hol \/ RT C R R
C
rge MO - KOBQOMLMEeHT MUCTEeUeHUS;
A - mnJjomanb OTBepcTMs, M2;
hol
P - KpUTHMUECKOEe IaBJIeHME CXMWXEeHHOTO rasa, Illa;
C

M - MmoJyigpHas Macca, KI'/MOJib;
R - yHuUBepcajibHad ras0Bas [IOCTOSAHHAasA, paBHaa 8,31 IOx/ (K x Momb) ;
T - KpuUTHUeckas TeMmIepaTypa CXWXEeHHOTO ras3a, K;

C

P =P / P - Oespas3MepHOEe HaBJIEHME CXWKEHHOTO Ta3a B pesepByape;

R \Y C

P - IaBJIeHMe CXMXEHHOI'O I'aza B pe3epByape, Ila.

\Y%

MaccoByto CKOPOCTb UCTEYEHUSA NapoBoON (hasbl MOXHO Takke onpeaensTb no opmynam (MM3.11) -

(MN3.14).
MaccoBasgs CKOPOCTb MCTeUeHMsa Xuukom ©asel G (kr/c) ompenmessgeTcs IO
L
dopmyie:
Jmmm
/ po
/ L
/(=== ) x P
/ po R
\/ v
G =G X —————————————————— ’ (I3.16)
L \Y 3/2
(1,22 x T )
R
TIe po - IJIOTHOCTBL XUIOKOM Gasel, Kr/M3;
L
PO - IJIOTHOCTL IapoBOM OGasel, kr/M3;
\Y

T =T/ T - OespasMepHas TeMIepaTypa CXWKEHHOTO I'as3a;

R C

T - TemmepaTypa CXMWXeHHOTO Iras3a B pes3epByape, K.

PacTekaHue XUaKocTh Npu KBasvMrHOBEHHOM
pa3spyLleHun peaepByapa

5. MNMop KBa3sMMrHOBEHHbLIM pa3pyLUEHMEM pe3epByapa creayeT NnoHMMaTb BHe3arnHbI (B TeYeHue
CEKyHO MNW [doneln cekyHn) pacnaj pesepByapa Ha npubruanTenbHO paBHble Mo pasmepy yacTtu. lMpu
TaKkoW MoXXapoomnacHoW CUTyauuu 4acTb XpaHWMOW B pe3epByape XWAKOCTU MOXEeT NepenuTbcs vyepes
obBanoBaHue.

Hwke npegcrtaeneHa wmaTtemaTtudeckass Moferb, MO3BONSAWAS OUEHUTb O XKUOKOCTH,
nepenuellelics 4depe3 oOBanoBaHWe MNpuv KBA3UMIHOBEHHOM paspylleHun pesepByapa. [lpuHATHI
cnegyowmne AonyLeHus:



paccmaTpvBaeTcs Nyiockasi o4HOMepHasi 3a4au4a;

BPEMSI  paspylleHUs pe3epByapa MHOMO MeHblUe XapaKTepHOTO BPEMEHW  [OBWXKEHUS
rMapoANHaAMMYECKO BOSHbI 40 06BanoBaHus;

KMOKOCTb SIBNSIETCA HEBSA3KOWA;

TPEHWe XXNAKOCTU O MOBEPXHOCTb 3€MJIM OTCYTCTBYET;

NOBEPXHOCTb 3eMJN SBMISIETCS MIIOCKOMN, rOPU3OHTaNbHOMN.

Cuctema ypaBHEHWIA, ONUCHIBAIOLLMX OBWKEHWE XXUOKOCTU, UMEET BUA;:

dh d
-———— + ———=[(h - h ) xu] =20
dt dx G
< 2 , (I13.17)
du d u
-=== 4+ —-———=(--—— 4+ g x h) =0
dt dx 2
roe h - BEICOTa CTOJIOA XUOKOCTM HaL QUKCHMPOBAHHEIM YyPOBHEM, M;
h - BrHCOTa nomcTuiawmely NOBEPXHOCTM Hald QUKCUPOBAHHEIM YPOBHEM, M;
G

u — CpeIHAd IIO0 BBICOTE CKOPOCTb IOBUMXEHMA cToJyba XMOKOCTHU, M/C,‘
X — KOOpIMHAaTa BIOOJIb HApPaBJIEHMA IOBWXEHUA XUIOKOCTM, M;

t - Bpem#a, c;

g - yckopehnue cBobBomHoro nameHusa (9,81 m/c2).

paHnYHbIE YCNOBUS C y4eTOM reomeTpum 3agadn (puc. 13.2) nmetot BUA:

dh
-———= = 0; (I13.18)
dx
x=0
u = 0; (I13.19)
x=0
dh
—_—— = 0; (I13.20)
dx
xX=b
1/2 3/2
u = g x (h - a) / h, ecom h > a, (I13.21)

roe a - Bbicota obBanoBaHus.
MaccoBas pons >xugkoctn Q (%), nepenueluencs 4Yepe3 obBanoBaHWe K MOMEHTY BpeMeHu T,
onpegenseTca no popmyne:

T
nHTerpagu x (h - a) x dt

0 N N

Q = 100 x ————=———————————————————— , (I13.22)
h x R
0
Toe U - CpenHss IO BEICOTE CKOPOCTB IOBWMXEHUS CToJifa XUIKOCTM IpM X = Db,
N
M/C;

h - BrCcOoTa cTosba XMOKOCTM Ipu X = b, M;

h - HauasnbHas BEHCOTa CcToJba XMIKOCTM B pes3epByape, M;



0
R - mmpmHa pesepByapa, M.

I'padux pacdueTHOM M DKCIEPMMEHTAJIbHOM 3aBUCHMMOCTEN MAaCCOBOM IOOJIM
nepesMBIIENCa uYepes3s oOBajloBaHME XMIAKOCTM Q OT mapaMerpa a/h npezncraejeH Ha
0
puc. I3.3.
J

""""""""" :
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Puc. M3.2. TunnyHasa kapTUHa OBWKEHMWS XXNUOKOCTU B 0OBanoBaHum
npv KBa3MMrHOBEHHOM paspyLLUEHUN pe3epByapa

Q,%
60 F
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L]
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L

D ;3 A X ' - 53 X = i A A
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a/ho

Puc. II3.3. 3aBUCKHMOCTbL HOJIM IIepeJiMBlIelics depes3s oOBajioBaHUE
XUOKOCTM Q OT mapamerpa a/h : 1 - pacuer; 2 - 3KCIEPUMEHT
0

II. KonnyectTBeHHas oLeHka MaccChl FOpoYmX BELLECTB,
MOCTynNawLLMX B OKpY>KatoLlee NpOCTPaHCTBO B pe3yrbTaTe
BO3HMKHOBEHUS NOXapOOnacHbIX CUTyaLmi

6. KonuyectBO MOCTYNMBLUMX B OKpyXatoLlee MpOCTPaHCTBO FOPHYMX BELLECTB, KOTOpble MOryT
o6pa3oBaTb B3pbIBOOMNACHLIE rA30MapOBO3AYLUIHbIE CMECUM WM MPOMMBbLI FOPHYMX CKMDKEHHbLIX Fa3oB,
NErkKoBOCMNNAMEHSIIOLLMXCS U TOPHYMX KMOKOCTENW HA MOACTUNAOLWEn MOBEPXHOCTW, ONpeaensieTcs,
ncxoas u3 credyoLwmx NPeanocbIiok:

a) MpoMCXoauT pacyeTHas aBapusl 0OQHOro M3 pe3epByapoB (annapaTtoB) unn TpybonpoBoaa;



0) Bce copepxuMmoe pesepByapa (annaparta, TpybonpoBoga) wnu 4acTb npogykta (npwm
cooTBeTCTBYyOWEM OOOCHOBaHWM) MOCTyMaeT B OKpyxatllee npocTpaHcTBo. [lpu atom B crniyyae
Hannunsl Ha oObEKTe HECKOMbKMX annapaToB (pe3epByapoB) pacyeT crnefyeT NPOBOAWTb AN KaXOoro
pesepByapa (annapara);

B) Npv pasrepmeTu3aunn pesepByapa (annaparta) NpOUCXOAUT OOHOBPEMEHHO yTEYKa BELLECTB U3
TpyOOMNpOBOAOB, MUTAKOWUX pes3epByap MO MNPSAMOMY M 0OpaTHOMY MOTOKY B TeYeHWe BpPEMEHW,
HeobxooMMoro Ansi OTKN4YeHus TpybonpoBogoB. PacyeTHoe Bpems OTKMYeHUss TpybonpoBoaoB
onpenensieTcad B KaXXOOM KOHKPETHOM Cnyyae, MCXodd U3 peanbHOW OOCTaHOBKM, U AOMKHO ObiTb
MWHUManbHbIM C Y4ETOM MacCroOpPTHbIX AaHHbIX Ha 3anopHble YCTPOMCTBA U MX HAOEXHOCTU, Xapakrepa
TEXHOMNOrMYEeCKOro NpoLecca 1 Buaa pacyeTHown aBapuu.

Mpn oOTCYTCTBMM [OaHHbIX [OONYCKAeTCs pacyeTHOe BpeMsi OTKMYEHUS TeXHONOrM4ecKmx
Tpy6onpoBoAOB NPUHUMATb PaBHbIM:

BpeMeHn cpabaTblBaHUA CUCTEMbl aBTOMaTUKM  OTKMYEHUA TpybOMpOBOAOB  COrMacHo
NacrnopTHbIM [AaHHbIM YCTAHOBKW, €CMNW BEPOSATHOCTb OTKa3a CUCTEMbl aBTOMaTWKM He npeBbilaeT
0,000001 B rog unu obecnevyeHO pe3epBNPOBAHNE €€ INIEMEHTOB;

120 c, ecnn BEPOATHOCTb OTKasa CUCTEMbl aBTOMaTuMku npesbiwaeTr 0,000001 B rog n He
obecneyeHo pe3epBNpPOBaHNE €€ INTIEMEHTOB;

300 ¢ npu py4HOM OTKMOYEHWMU;

) B KayecTBe pacyeTHOM TemnepaTtypbl NpPM NOXApOOMaCHOM CUTyaumm C Ha3eMHO
pacnonoXxeHHbIM 0DOpPyAOBaHMEM [OMNYyCKaeTCs MPUHUMATb MakCMMarnbHO BO3MOXHYK TemnepaTtypy
BO3Qyxa B COOTBETCTBYIOLLEN KNUMATUYECKOW 30HEe, a Npu MNOXapoonacHoW cuTyaumm C noa3eMHO
pacnonoXxeHHeiM 00OOpyAOBaHMEM - TemnepaTtypy T[pyHTa, YCMOBHO pPaBHYl MakCUMarbHOMN
cpegHeMeCcs4YHOM TemnepaType OKpyXatoLlero Bo3gyxa B Hambonee Tennoe BpemMs roaa;

€) ONUTENbHOCTb MCMNapPEHUS XXUOKOCTM C NMOBEPXHOCTU NPONvMBa NMPUHUMAETCSt PaBHOW BpPEMEHMU
ee MNoNHoro ucnapexusi, Ho He 6onee 3600 c. [Ons nponuBoB xuakocTu Ao 20 Kr Bpemsi ucnapeHust
aonyckaeTtcsa npuHnmaTh pasHbiM 900 c.

HonyckaeTcsi ncnonb3oBaHMe MokKasaTenen MoXapoB3pbiBOONACHOCTM AN CMEecen BELLEeCTB U
MaTepuanoB no Hambonee oNacHOMY KOMMOHEHTY.

PasrepmeTn3auus Haa3eMHOro pesepeyapa

7. Macca xungkocTu, NOCTYNMBLUEW B OKpyXawlee MnpocTpaHCTBO Npu pasrepMeTvusaumnn
pesepByapa, onpegenseTcs no opmyne:

m =po xV, (I13.23)
a L R
Tme m - Macca XMOKOCTM, KI';
a
PO - IIJIOTHOCTBb XMIOKOCTH, KT/M3;
L
V - obbeM XMIKOCTM B pe3epByape, M3.
R

Macca XnakocTu, NocTyNUBLLENA CAMOTEKOM MPU NOSTHOM PaspyLLIeHUN HAa3eMHOTo U Haa3eMHOro
Tpy6onpoBoaa, BIXOASALEro U3 pe3epByapa, onpeaensiercs no opmynam:

om 2 n
m =G x Tay + -~——— xd x (SUML ) x po , (I13.24)
a L 4 P i=1 i L
roe
nm 2 [—————————
G = MO X ———— x d X /2 x po x HenbTaP , (I13.25)
L 4 P \/ L R
TIoe
ODenpTaP = h x po x g, (I13.26)
R L L
roe G - HAUaJILHHIM pacxXon XUIKOCTM, MCTeKawolel 13 pesepByapa uepes

L



pasrepMeTy3MPOBAHHE TPyOONpPOBOO, KI/C;

MO — KO20QULUMEHT MCTEUeHUS;
Tay - pacyYeTHOe BpeMd OTKJIOUEHMSa TpyDONpOBOINOB, CBSAB3aHHEIX C MECTOM
pazrepMeTmMsalum, C;
d - omaMeTp TPyDONIPOBOIOB, M (B cliydyae pPaz3JIMYHBEIX IOMaAMEeTPOB
P

TpyOONPOBONOB, CBS3AHHHIX C MECTOM pas3repMeTMs3almuu, OOBEM BHIXOIAMEN XUIKOCTN
pPaccumMTEBAETCH IJiS KaXIOro TpyOOoIpOoBOIa B OTHOEJILHOCTH) ;
L - IJiMHa 1-T0 yyacTka TpyOOoNpoBOAa OT 3alopHOTO YyCTPOMCTBA OO MeCTa
i
pasrepMeTuz3auUM, M;

n - 4YKCJO Yy4Y4acTKOB TpyOONpPOBOHNOB, CBSA3aHHBIX C MECTOM paslepMeTu3allu;
HenpTaP - Hanop crojyba XMIKOCTM B pe3epbyape, la;
R
h - BBICOTa cCcTOJfa XMIKOCTM (OT BEPXHEIO YPOBHS XMIKOCTM B pesepByape
L
0O YPOBHA MecTa pas3TepMeTusaumm), M;
g - yckopeHmue cBoBomHOTO mnameHmuda, Mm/c2 (g = 9,81).

Mpn nponvBe Ha HeOrpaHWYeHHY MOBEPXHOCTb Mnowadb nponuea P (M2) >xunakocTu
onpegenseTtcs no opmyne:
(B pea. Npukaza MYC P® o1 14.12.2010 N 649)

Fip = va>1<, (N3.27)

(B pea. MNpukaza MYUC P® o1 14.12.2010 N 649)

f -1
roe P - koadppuumeHT pasnutus, M (Npu oTCYTCTBMM AaHHbIX AOMNYCKAETCS NPUHUMATL PaBHbIM
1 1
5 M fpu nponuBe Ha HeCNMaHWPOBAHHYIO TFPYHTOBYD MoBepxHocTb, 20 M~ npu nponuBe Ha

CMMaHMpOBaHHOE [PYHTOBOE nokpbiTe, 150 M npy nponveBe Ha 6eTOHHOEe wunNuM acganbToBoe
NOKpbITUE);
(B pea. MNpukaza MUC P® o1 14.12.2010 N 649)

Vi - 00beM XMOKOCTW, MOCTYNUBLUEW B OKpyXKalllee MNPOCTPaAHCTBO MpU pasrepMeTusaumun
pesepByapa, M3.
(B pea. MNMpukaza MYUC PO o1 14.12.2010 N 649)
Macca napos J1BX, BbIxoAdLLMX Yepes AblXxaTenbHY0 apMaTypy

8. B cnyyae HamnorHeHus pe3epByapa Macca napoB onpegensieTcs no opmyrne:

m =po xV xP x P, (I113.28)
\Y4 \Y R H 0
Toe
M
PO = —mmmm e , (I13.29)
\Y% vV x (1 + 0,00367 x t )
0 0
roge m - Macca BHXOmAmmMxX napos JIBX, xr;
\Y4
PO - IJIOTHOCTL mnapos JIBX, xr/m3;
\%
P - IaBJIeHME HacCHUeHHHX nOapok JIBX npm pacueTHOM TeMIneparype, klla,
H
ompenensgeMoe IO CIPAaBOYHBIM IOaHHEIM;
P - armocbepHoOe maBJjeHMe, klla (monyckaeTcs OpMHMMATbL paBHeM 101);
0
\% - TIeoMeTpUUeCKMM OOBeM IapOBO3OYWHOI'O IPOCTPaHCTBAa pe3epByapa (Ipu

R



OTCYTCTBUM IHOaHHBEIX JOINYyCKaeTCHd I[IPUMHMMATL PaBHEIM I'€OMETPUUECKOMY OOBEMY
pesepByapa), M3;
M - MossspHas Macca napos JIBX, kI'/KMOJIb;
V - MOJIbHBEI OObeM, paBHem 22,413 M3/xMOJb;
0
t - pacuerHasa Temneparypa, °C.
0

Macca napos J1BX npu ncnapeHun co cesobogHomn
NMOBEPXHOCTMN B pe3epByape

9. Macca napos JIBX npu ucnapeHun co cBOGO4HON NOBEPXHOCTU B pe3epByape onpenensiercd
no doopmyne:

m =G x Tay , (I13.30)
\ \ E
roe G - pacxon mapos JIBXK, KI'/C, KOTOPHIM ONpemeyiseTcsa IO bopMmyJie:
\

G =F xW, (113.31)
v R
Toe Tay - BpeMs [IOCTYIUJIeHMSA [NapoB M3 pesepByapa, C;

E
F - MaxkcuMaJibHasd IJollanb IOBEPXHOCTHU McIapeHusa JIBXK B pezsepryape, M2;
R
W - MHTEHCMBHOCTB MCIlapeHud JIBX, kT/ (M2 x C) (onpenenaercsa B

COOTBETCTBMM C paszgesioM VIII HacToAWerOo MNPUIIOXKEHMS) .

Ill. MakcumanbHble pa3mepbl B3pbIBOOMACHbLIX 30H

10. Paguyc RHK”P (M) n BbicoTa ZHKHP (M) 30HbI, orpaHuudMBatoLmMe obnacTb KOHLEHTpauui,
NPEBbILIAKLLNX HUXHUI KOHLEHTPaUMOHHbBIM npeden pacnpocTtpaHeHus nnamedu (ganee - HKIP), npu
HernoABWKHOW BO3AYLLIHOM cpefe onpeenseTcsa no doopmMynam:

Ans roptoynx rasos (ganee - T):

0,33
m,
Rﬂwv::7’8'

Pr 'CHKHP £ (M3.32)

m 0,33
ZHMP:=0’26' —

pF ’ CHKHP . (|'|333)

ansa napos J1BX:

0,33
m

RMWP::7’8' -
P 'CHKHP - (N3.34)
m 0,33
ZHWHPZZO’ZG' ——

P Cruenp , (M3.35)

m .
roe " macca rr, NoCTynuBLLEro B OTKPbITOE NMPOCTPAHCTBO NPU NoXXapoonaCHOU CUTyauun, Kr;

Pr. nnotHocTb [T npu pacyeTHoOM TemnepaType u atMochepHOM AaBrneHuu, Kr/m3;



- macca napos JIBXK, nocTynmBLIMX B OTKPbITOE MPOCTPaHCTBO 3a BPEMS UCMApeHUs, ykasaHa B
MYHKTE 6 HACTOSILLIEro NPUNOXEHWS, Kr;

P _ nnoTHocTb napos JIBX npu pacyeTHon TemnepaTtype, Kla;

) , y
HKTIP - HUXKHWUIA KOHLLEHTPALMOHHBIN Npeaen pacnpocTpaHeHus nnamenn I unm napos, %06.
3a Havano oTcyeTa ropu3oHTanbLHOro pa3Mepa 30Hbl MPUHUMAIOT reoMETPUYECKUI LIeHTP Nponvea,

a B cny4vae, ecnu Ry MeHbLUe rabapuUTHbIX pa3mMepoB MPOMMBa, - BHELLHUE rabapuTHble pasmepsbl
nponuea.

Mpn Heo6X0OMMOCTU MOXET BObiTb YY4TEHO BIUSIHWE PA3NUYHLIX METEOPONOrMYEeCcCKUX YCrOBUN Ha
pasMepbl B3pbIBOOMACHBIX 30H.
(n. 10 B pea. Npukasza MYC P ot 14.12.2010 N 649)

IV. OnpenenexHne napaMeTpoB BOSHbI AaBMEHUS NMPU CropaHun
raso-, napo- Unu nblfieBo3ayLIHoro obnaka

11. MeTogmka KONUYECTBEHHOW OLEHKN MapameTpoB BO3AYLUHbIX BOMH AaBMEHUS MpU CropaHuv
raso-, napo- vunu neiieBo3aywHoro obnaka (ganee - obnako) pacnpocTpaHseTca Ha crny4vau Bbibpoca
ropHYKX ra3os, NAapoB MMM Nbifn B aTMOCcdepy Ha NPon3BOACTBEHHbIX OObEKTax.

OCHOBHbBIMU CTPYKTYPHBIMW 3fIEMEHTaMM1 anropuTMa pacyeToB SABMSOTCSA:

onpeaeneHne oXXngaemoro pexvmMa cropaHus obnaka;

pacyeT MakCMMaribHOro M3BbITOMHOro AaBneHus U umnynbca dasbl CKaTUS BO3AYLIHbIX BOSH
AaBneHus Ans pasnuyHbIX PeXUMOB;

onpeferneHne JONOMHUTENbHbIX XapaKTePUCTUK B3PbIBHOW Harpysku;

OLleHKa nopaxatoLero Bo34encTBus.

VMcxogHbIMU JaHHBIMK ANst pacyeTa napamMeTpoB BOMH AaBlEeHMS MpU cropaHum obraka aBnstTCA:

BW[, rOpPIOYEro BELLECTBa, cogepKallerocs B obnake;

KOHLUEHTpaluua ropodero eemecrea B cMecu C ,

T
creXymoMeTpudecCcKkad KOHLEeHTpalMd IoplUuer'c BelleCTBa C BO3IOYyXOM C ’
CT
Macca TIopoyero BelleCcTBa, CcoIepxaumerocsa B objake M , C KOHUeHTpauuen
T
MeXnoy HIVXHVIM W BEPXHVM KOHLIEHTPAUMOHHBM IIPpeleJIOM pacClIPOCTPaHEeHMA IIJIaMEeHNM.
HOHYCKaeTCH BeJIMUMHY M IIPMHVIMAaThb paBHOfZ Macce roprouero BemecTea,
T
comepxamerocsa B of0OJjlake, C ydeToM KoabduuMeHTa Z ydacTMs I'OPIUYETrO BelleCTBa
BO B3pPHBE. [Ipy OTCYTCTBMM IHOAHHEX KODQOMUMEHT Z MOXeT OBITb NPMHAT PaBHBM
O,l. HpM CprﬁHOM CTALVIOHAPHOM MCTEUEeHM)M TI'OpKYero I'a3ada BeJIMUMHY M crienyerT
T
PacCUMTEIBATE C YYETOM CTaLUMOHAPHOTO paclpelesleHMsa KOHLEHTpalUuMM Iopodero
raza B CTpye;
YIOeJIbHad TeIJioTa CI'OpaHMd T'OpruYero BeleCTBa E ;

pp!
CKOPOCTBL 3ByKa B BOo3nyxe C (oBuuHO mNpuHMMaeTcsa paBHoM 340 Mm/c);
0
MHOOpPMALIMS O CTEeNeHM 3aTPOMOXIEHHOCTM OKPYXAKIETO MPOCTPAaHCTBA;
50bexTUBHEIN DHepIro3anac ropouer cMmecu E, KOTOPHIM oNpenejyisgeTrcs IIo
dbopmyTie:
M xE , C <=2¢C
T v T CcT
E =< (I13.36)
C
cT
M x E X —=———= , C > C
T v C T CcT
T




Mpu pacyeTe napaMeTpoB cropaHus obnaka, PacrnofioXeHHOro Ha MOBEPXHOCTU 3eMMU, BenuymHa
a¢pheKTMBHOrO aHeprosanaca yasamsaeTcs.

Onpep,eneHme OoXngaemoro pexuma cropaHua obnaka

12. OXuOaeMblil pexum cropaHusi obnaka 3aBMCUT OT TUMa roOpHYero BeLlecTBa U CTerneHu
3arpoMOXXAEHHOCTU OKPY)KatoLLLero NpocTpaHCTBa.

KJ'IaCCI/ICbI/IKaLWIH ropro4mnx sewecTBs No cteneHn YyBCTBUTENTbHOCTH

13. BewecTBa, cnocobHble K 06pa3oBaHUIO rOpHYMX CMEcen C BO3OyXOM, MO CTeNeHu CBOen
YYBCTBUTEMNBHOCTU K BO3OYXXAEHMIO B3PbIBHLIX MPOLIECCOB pa3feneHbl Ha YeTbipe Knacca:

knacc 1 - ocobo 4YyBCTBUTENbHLIE BELLECTBA (pasMep AETOHALMOHHOM SYENKn MeHee 2 cM);

Knacc 2 - YyBCTBUTENbHbIE BELLECTBA (pa3mep AeTOHALMOHHOM SIYENKM NEXUT B Npeaenax oT 2 Ao
10 cm);

Knacc 3 - cpeHevyBCTBUTENbHbIE BELECTBA (pa3Mep AETOHALMOHHOW A4YENKN NEXUT B npegenax
ot 10 go 40 cm);

knacc 4 - cnabo4yyBCTBUTENbHbBIE BELLECTBA (pa3mep AeTOHALMOHHON a4erku 6onblue 40 cm).

Knaccudmkauma Hambonee pacnpoCTpaHEHHbIX B MPOMbILLIIEHHOM MPOM3BOACTBE TOPHOYMX
BellecTB npuBegeHa B Tabnuue 13.1. B cnydyae, ecnu BewwecTBO He BHECEHO B Knaccudukaumio, ero
cnegyeT knaccuduuupoBaTtb MO aHanorMm ¢ MMEKLWMMUCA B CMMCKE BELLEeCTBaMM, a Npu OTCYTCTBUU
WHpopMaumm O CBOMCTBaX AaHHOrO BeLlecTBa €ro crieayeT OTHEeCTM K knaccy 1, T.e. paccmartpuBaTtb
Hanbornee onacHbIn Criyyvaw.

Tabnuua M3.1

Kmnacc 1 Knacc 2 Kmnacc 3 Knacc 4
AneTusieH AKPUIIOHUTPWMII AlneTanpoermn Benson
BuHmnaue tmiieH AKpOJIEMH AneToH JexkaH
Bonmopon Byran Benswun 00— InxXJIOPOEH30JI
I'mnpasuH ByTuieHn BuHMIauerar IHonmexaH
NsonponunHuTpaT |ByTanneH BuHunxgopun MeTaH
MeTwuiaueTuiIeH 1, 3-IleHTanmueH T'ekxcaH MeTunbeH30J
HurpomeTan [Iponan 3ookTaH MeTuiMepKanTaH
Oxmucp nponwmieHa |lIponuieH MeTnimaMmH MeTunxjopun
OKMCB 3TUIJIEHA Cepoyriepon MeTunanerar OkMchb yrJiepona
STUIIHUTPAT STaH MeTnnOy TUJIIKE TOH STNIIeHOEeH30JI

STuieH Me TUINpONMUIKEe TOH
SQMpHL: MeTnis TUIIKeTOH
OVIME TUJIOBEIN OxTaH
OVBUMHUIIOBEI [Iupnouu
MeTUJIOY TUJIOBEIM CepoBonopon
COmMpTH :
linpokasa odpaxuLmsa Me TUJIOBBIN
JIETKUX yIJIeBOLO— 3TUJIOBEIM
ponos IPONMIIOBEIM
aMMJIIOBEIN
U300y TUIIOBHIM
VBONPONNIIOBEIN
[IMKJIOTEeKCaH
StunpopMmmaT
OTUIIXJIOPNT,

14. IIpu oueHke MacuWTabOB IOPAaXeHMS BOJIHAMM IOaBJI€HMS IOJIKHO YUMTHBATHCS
pasauumre XUMUYECKUX COeIUMHEeHUMN TEeIJIOTe CI'OpaHudA, MCIOJIb3yeMOu
pacuera [IOJIHOT'O 3anaca DHePTOBHOeJIeHudA. [JjId TUIMYHBEIX YyIJIEBOLOPONOB
IPMHMMaeTCsS B pacueT 3HAUeHMe YyIOeJIbHOM TeIlJIOTHL CropaHusa E = 44 MIx/kr.

yIno
IJ1g MHEIX TOPKYMX BEUECTB B pacdueTax MCIOJb3yeTCHa yIeJIbHOE 3SHEPITOBHIEJICHUE
E = bOera E 3mecr 6OeTa - KOPPEKTUMPOBOYHHM IHapaMeTp. g yCJIOBHO




v yno

BEIIEJIEHHBIX KJIaCCOB I'OprYMX BeEUeCTB BEJIMUMHEL IIapaMeTpa BeTa npenCcTrTaBJIEHBl B

Tabnuue I13.2.

Tabnwuua M3.2

Krmacce roproumx BelWecTB Bera Krmacce roproumx BelWecTB Bera
Kmnacc 1 Kmnacc 3
AlLleTUIIEH 1,1 KyMmoa 0,84
MeTwuianueTnieH 1,05 MeTuiaMrH 0,70
BuHunIaueTmnieH 1,03 COMpTH
Me TUJIOBHIM 0,45
OKMCBH DTUJIeHAa 0,62 OTUIJIOBHM 0,61
[IpONUIIOBEIN 0,69
T'vopasuy 0,44 AMMJIJTOBLIN 0,79
V30NpPONMIHUTPAT 0,41
STUJIHUTPAT 0,30
Bonopon 2,73 IukJOoTreKcaH 1
HutpomeTaH 0,25 AueTanbaabIerun 0,56
Knacc 2 BuuumaueTatT 0,51
STuiIeH 1,07 Bensun 1
InsTuinsdup 0,77 T'excaH 1
IMBUHUIBOUD 0,77 V300K TaH 1
OKkMCBb MNpONMJIeHa 0,7 [Mnpnouya 0,77
AKpPOJIEVH 0,62 [ukJIOnponaH 1
Cepoyriepoxn 0,32 STuIaMUH 0,80
ByTaH 1 Knacc 4
ByTunen 1
ByTanuen 1 MeTaH 1,14
1, 3-IlenTanueH 1 TpUXJIOP3TaH 0,15
STaH 1 Me TunxJjopun, 0,12
Oyme Tunsdup 0,66 BeHnzon 1
OVM30NPONUIIOBEI 2bUp 0,82 IexaH 1
eIy 1 HonmexaH 1
[IponuiieH 1 MeTunbeH30J1 1
[IpomaH 1 MeTuiMepKanTaH 0,53
Kmacc 3 OxMCh yrIJjilepona 0,23




BuHunxjgopnn 0,42 InxJopaTaH 0,24

CepoBonopon 0,34 InxyopOeH30J1 0,42

AneToH 0,65 TpUxJIOpP3TaH 0,14

Knaccudurkaums okpyxaroLero npocTpaHcTea
Mo CTENEHM 3arpoOMOXAEHHOCTH

15. XapaktepoMm 3arpoMOXOEHHOCTU OKpYXalLlero MpoCTPaHCTBa B 3HAYUTENbHOW CTENeHu
onpegensieTcsa CKOPOCTb PacrnpoCTPaHeHWs MnnameHn npu cropaHun obnaka wu, cnepoBaTenbHo,
napameTpbl BOSfHbl AaBreHus. XapaKTepuCTUKM 3arpOMOXAEHHOCTU OKpYKaloLero npocTpaHcTBa
pasgensiTcsa Ha YeTblpe Knacca:

knacc | - Hanmuuve AnWHHBIX TPyD, MOMOCTEN, KaBepH, 3amnofiHEHHbIX TOpHYen CMecblo, npu
CropaHvn KOTOPOW BO3MOXHO OXxuaaTb opmupoBaHue TypOyneHTHbIX CTPYyW MNpPOOYKTOB CropaHus,
UMeLMX pasMepbl He MeHee Tpex pasMepoB AeTOHALMOHHOW S4elkn AaHHOW cmecw. Ecnu pasmep
AETOHALMOHHON AYENKN AN JaHHON CMECU He U3BECTEH, TO MUHUMArbHbIN XapaKTepHbIN pasmep CTpymn
npvHUMaeTcs paBHbiM 5 cM Ans BewlecTs knacca 1, 20 cm ans BewecTs knacca 2, 50 cm ans BewecTs
knacca 3 n 150 cm ans BelecTs knacca 4;

knacc Il - cunbHO 3arpomMoXAeHHOEe MPOCTPAHCTBO: Hanuume nony3aMKHYTbIX 06bEeMOB, BblCOKas
NNOTHOCTb pa3MeLLeHns TexHonormyeckoro obopyaoBaHus, nec, 6onbLoe KONMYEeCTBO NOBTOPSHOLLMXCH
NpensaTcTBUN;

knacc Il - cpegHe 3arpoMoXAeHHOe MNPOCTPaHCTBO: OTAENbHO CToSAWME TexXHOnornyeckne
YCTaHOBKW, pe3epByapHbIi Napk;

knacc IV - cnabo 3arpomoxgeHHoe 1 cBo6ogHOE MPOCTPAaHCTBO.

Knaccudukauus pexxumMoB cropaHust obnaka

16. [1ns oueHKn BO3OENCTBUS CropaHusi obraka BO3MOXHbIE PEXUMbl CropaHusi pasfensitoTcs Ha
LLIECTb KIaccoB Mo AuanasoHaM CKOpPOCTEN MX pacnpocTpaHeHUs creayowmm obpasom:

Knacc 1 - geToHaLums unm ropeHmne co CKopocThio hpoHTa nnameHun 500 m/c n Gonee;

knacc 2 - gecpnarpaums, ckopocTb opoHTa nnameHn 300 - 500 m/c;

knacc 3 - gechnarpaums, ckopocTb poHTa nnamexHu 200 - 300 m/c;

Knacc 4 - gednarpauusi, ckopocTtb chpoHTa nnameHn 150 - 200 m/c;

knacc 5 - gecnarpaumsi, CKOpocTb (PpOHTa NIameHu onpegenseTcs No gopmyne:

1/6
u=%k x M ’ (I13.37)
1
rne k - xoHCcTaHTa, paBHas 43;
1
M - Macca TopodYero BelleCTBa, colepxamerocs B objlake, KI';
KJjjlacc 6 - mebiarpaumus, CKOPOCTH QPOHTA IMJIaMEeHM ONpemesiseTcsd Mo bopMmyJie:
1/6
u=%k x M , (I13.38)
2
rne k - kKOHCTaHTa, paBHasg 26;
2

M - mMmacca ropro4Yero BelmecTBa, comepXxaumerocda B O6J’IaKe, KTI.
17. Oxupgaemblil pexnm cropaHust obnaka onpegensietcd € nomoubio Tabnuubl [13.3, B
3aBMCUMOCTM OT Knacca roptovero BeLLecTBa U Knacca 3arpoMoXXaeHHOCTU OKpY»KatoLLLero NpocTpaHCTBa.

Tabnuua M3.3

Knacc roptovero Knacc 3arpoMoxaeHHOCTY OKpY>KatoLLero npocTpaHcTBa
BellecTBa | 1l 1 v
1 1 1 2 3
2 1 2 3 4




3 2 3 4 5

4 3 4 5 6

Mpn onpegeneHun makcuManbHOW CKOPOCTM (PpPOHTa MMameHn Ans pexmmoB cropaHusa 2 - 4
KnaccoB [OOMOMHUTENbHO pPacCYnTbiBAETCA BUAUMAs CKOPOCTb (PpPOHTa MNnamMeHn N0 COOTHOLUEHUIO
(N3.37). B Tom cnyyae, ecnu nonydeHHas BenuuuHa 6Gonblle MakCUManbHOW  CKOPOCTMH,
COOTBETCTBYIOLLEN AaHHOMY Kraccy, oHa npuHumaetcs no gopmyne (1.3.37).

(B pea. Mpukasa MYC PO o1 14.12.2010 N 649)

PacueT makcmanbHOro n3bbITOYHOrO AaBneHus n nMmnynbca d)a3bl
CXaTn4d BO34YLHbIX BOJTH AaBJ1€HUA

18. IlapaMeTphl BO3IOYIHHBIX BOJIH IaBJIeHUsa (M3OBITOUHOEe mnaBJjieHMe HenbTaP u
+
M nysjbc basel cxatusa I ) B B3aBUCHMMOCTM OT pPacCTOSHMSA OT LeHTpa ofbjaka
PACCUMTEIBAKTCS MCXONS M3 OXMIAEMOI'O pexmuMa CcTopaHus objaka.

Knacc 1 pexxuma cropaHus obnaka

19. PaccunTbiBaeTCa COOTBETCTBYIOLLEE Ge3pa3smepHoe paccToaHme no opmyne:

1/3
R =R/ (E/ P) ’ (I13.39)
X 0
roe R - paccrosaHuMe OT LeHTpa objaka, M;
P - armMocdepHOe maBieHuMe, lla;
0
E - nbdbexTHBHHM sHeproszsamnac cmecu, JIIx.
BennumHe fes3pasMepHOTO IaBJIEHUA P n  uMmnyJasc Gasel  cxatusa L

X X
onperneJidrnTcHd II0 @OpMyJ’IaM (,I[J'IH I'a30l1apoOBO3OYUIHBIX CMecef/JI):

2
In(P ) = -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (I13.40)
X X X
2
In(I ) = =-3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R ) ) . (I13.41)
X X X
dopmyJIEL (I13.40, [13.41) crnpaBelJIMBE IOJid 3HaueHuytr R > 0,2. B ciydae,
X
ecimm R < 0,2, To P =18, a B dopmymny (I[I13.41) BMecTO R moncTaBisgeTCs
X X X
BeymumHa R = 0,14.

X

Pa3smepHble BenuuMHbl M3OLITOYHOTO OaBMEHUS U MMMynbca dasbl CXKaTusi ONpenensTcs Mo
dopmynam:

IOenpTaP = P x P ; (I13.42)

I =1 x P x E / C . (I13.43)

Knaccol 2 - 6 pexuma cropaHus obnaka

20. PaccuutTHBaeTcsa 0Oes3pas3MepHOe paccTosHue R oT ueHTpa ofbjaka IO
X
bopmysie ([13.39).
PacCUumMTHBAKLTCSA BEJIMUMHBE 0Oe3pa3MepHOTro maBjeHus (P ) m mMnysnbca obaswe



x1

cxatusa I no dopmyiawm:
x1
2
u curma - 1 0,83 0,14
P = (-—-—- ) X (-—-————-—-- ) X (-—=—-- - ——- ) i (I13.44)
x1 2 curMa R 2
C X R
0 b4
0,06 0,01 0,0025
I =W=x (1L - 0,4 x W) x (-——=——- + = - ——————— ) ; (I13.45)
x1 R 2 3
X R R
X X
u curma - 1
W= —mom X (—mmmmmmme ), (n3.46)
C curMa
0

roe curma - CTeneHb pacluMpeHusi NPOAYKTOB CropaHusi (Ons rasonapoBO3AYLUHbIX CMecen
OonyckaeTcs NPUHUMaTb paBHOW 7, AN NbINEBO3AYLLHbLIX CMecen - 4);

U - BUOUMas CKopocTb OpPOHTa NnameHu, M/c.

B cnyyae pednarapaumm nbineBo3gyllHoro obnaka BennyuuHa 3ddEKTMBHOIO 3SHeprosanaca
YMHOXaeTcsl Ha koadpumumeHT (curma - 1)/curma.

dopMyJIEL (I13.44), (II3.45) conpaBenyMBHE IJid 3HaUYEeHMM R OOJBUMX BEJIMUMHLL
X
R = 0,34, B ciayuae, ecam R < R , B Gopmyser (I13.44), (II3.45) BMecTOo R
xpl X xpl b4
IOICTAaBJISeTCHa BeJIMuMHa R
xpl
PasMepHEE BEeJIMUMHEL VM3OBEITOUHOTO JaBJIEHVMS M MMIyJbca Gasel  CcxaTmusa
onpemnensnrca 1o ¢Gopmymam  (I[13.42), (I13.43) . TIlpu sTtom B dopmyrner (I13.42),
(I13.43) BMecTO P ®m I T1[OOCTABJARTCHS BEJUUMHE P m I
X X x1 x1

V. MapameTpbl BOMNHbI AABMEHUs NPY B3pbIBE pe3epByapa
C NeperpeTo XXNAKOCTbI0 UMK CKKEHHBIM ra3oM Npy BO3AeiCTBUN
Ha Hero oyvara noxapa

+
21. 3briTouHOoe pmaBJjieHue JHenpTaP wm  umMnyasc T B BOJIHE »OaBJIeHUd,
obpasywmmecsa IIpM B3PHEBEe pe3epByapa Cc IHOeperperolt JBX, I'K miIM CXMXKEHHBM
YTJIEBOOOPOIOHEIM T'a30M (majee - CVYI) B oudare mnoxapa, onpenesainTcsa IO
bopmyTiam:
0,33 0,66
m m m
1P 1P 1P
ODensTaP = P x (0,8 x ——————- + 3 x ——————- + 5 x ————- ) ; (I13.47)
0 r 2 3
r r
0,66
m
+ 1P
I =123 x ——————- ; (I13.48)



m = (—————- ) x 10 , (I13.49)
np 4,52

TIe r - PacCTOSHME OT lLIeHTpa pes3epByapa, M;

E - 5bbexTMBHAA BHEePI'MA B3PHBA, PACCUMTHBAaeMas IO dopwmyJe:
eff
E =k xC xmx (T -T1T), (I13.50)
eff P b
roe k - Dmosia SHepPI'MM BOJIHEL IaBJIEHMSA (IOonycKaeTcs NpMHMMAThL paBHOM 0,5);
C - yIeJibHas TelJIOEMKOCTb XMIKOCTM (OoNyckKaeTcsa NpuHMMaThb pasHoM 2000
p

Ix/ (xr x K);
m - macca JIBX, T'K mmm CYI', comepxamasdcd B pe3epByape, KI';
T - TeMnepaTypa xunkou 6¢azwl, K;
T - HOpMaJibHAA TeMmIepaTrypa kuneHuda, K.
b
Mpn Hanuumm B pe3epByape MNPeOOXPaAHUTENBHOIMO YCTPOWCTBA (KnamaHa wnu MemOpaHbl)
BenuuunHa T onpegensietcd no popmyne:

T = —mmmmm——— - C + 273,15, (II3.51)

roe P - IaBJleHMe cpabaTelBaHUA NPeIOXPaHUTEJIBHOTO YCTPOMCTBA;

A, B, C — KOHCTAaHTEl ypPaBHEHUA 3aBUCHMMOCTM IOaBJIEHMS HACHIIEHHBEIX [1apOB
A
XKMOKOCTM OT TeMIepaTyphl (KOHCTAHTHL AHTyaHAa), ONpenejiseMbe IO CIPaBOUYHOM
JquTeparype. Enovumier nsMepeHmusa P (xlla, MM pPT. cT., aTM) IIOJIXKHEL
val
COOTBETCTBOBATH MCIOJNIb3YyEMEIM KOHCTAHTaM AHTyaHa.

VI. IHTEHCUBHOCTb TEMMOBOro U3NyyYeHnst

22. B HacTosiLweM pasgene npnuBoaAaATCAa MeTodbl pacd4eTa MHTEHCUMBHOCTU TENJ10OBOro nUany4veHua ot
noXkapa nporfiBa Ha NOBEPXHOCTb, OrTHEHHOTO LWapa, a Takke pagunyca BO34eNCTBUA NPOAYKTOB CropaHuda
napoBo34yLHOro obnaka B Clny4ae noXapa-BChnblLLUKW.

Moxap nponuvea

23. WHTeHcuBHOCTbL TennoBoro uanyyeuuss q (kBT/M2) gns noxapa nponusa JIBX, XK,
CXXWKEHHOro npupoaHoro rasa (ganee - CIIN) nnun CYTI onpeaensietcst no popmyne:

=B FT 3s2

E
rae | - cpeaHenoBEepPXHOCTHAs MHTEHCMBHOCTb TENMOBOrO U3My4YeHWst Nnamenu, KBT/mM2;

%- yrnoBoi ko3ahULMEHT 06y4EHHOCTH;
T - koahpULMEHT NpONycKaHUs aTMocdepsbi.

E
3HaueHne |

Tabnuue M3.4.

NMPUHNMMaEeTCA Ha OCHOBE WMMEKLWUXcAa ISKCNepuMeHTalbHbIX AOaHHbIX WK NO

Tabnwuua M3.4

Cp&ﬂHeHOBerHOCTHaH MIIOTHOCTb TENJI0BOIo U3ry4yeHusa
nnamMeHu B 3aBUCUMOCTU OT AMamMeTpa oYara n ygernibHaa MmaccoBad
CKOPOCTb BbIrOpaHUA ANA HEKOTOPbLIX XUOKUX
yrneesogopoHbIX TOnJnMe



Tonnmeo E , xBr/mM2, npu d, M '
f m ,
xr/
10 20 30 40 50 (M2 -c)
CIr 220 180 150 130 120 0,08
CYT (mponaH-0yTaH) 80 63 50 43 40 0,1
Benzsun 60 47 35 28 25 0,06
In3eJibHOe TOIJIMBO 40 32 25 21 18 0,04
Ef

MpumeyaHue: ons guameTpoB ovara meHee 10 m unu 6onee 50 m cnegyeT NpMHUMAaTL Takou

Xe, Kak n anga oyaroB gnametTpom 10 m n 50 M COOTBETCTBEHHO.

E
Mpn OTCYTCTBMM AaHHBIX AN HedTU U HedTenpoayKToB AonyckaeTcsa BenuumHy | (kBT/M2)
onpegenaTb no opmyne:

— _a-012d (1 _a-012d
B, =140-€°¢ +20-(1-e ) oo

roe d - atbpekTMBHbIN gMameTp NponvBea, M.

y E
Mpu OTCYTCTBAM A@HHBIX AMNS OAHOKOMMOHEHTHbIX XWAKOCTel AoMycKaeTcs BenmunHy | (kBT/m2)
onpegenaTb no opmyne:

_0,4-m"H,,

[1+4-Lj
d , (N3.53.1)

roe m' - yaenbHas MaccoBasi CKOPOCTb BbIrOpaHus, Kr/(mM2-c);

E;

CI" - ynenbHasi TennoTa cropaHus, KIx/kr;
L - AnvHa nnamexHun, m.
Mpwn OTCYTCTBUM AaHHbIX ANA OAHOKOMMNOHEHTHbIX XXMAKOCTEN A0NYCKaeTCst BeNuumnHy m' (kr/(mM2-c))
onpegenaTs No opmyre:

., 0,001-H,,
m =
Lg +CP(|-b _Ta)

, (M3.53.2)

L
roe ¢ - yoenbHasi TENnoTa UCNapeHmns XUOKocTU, KIK/KT;
P - ypenbHas TeNNoeMKocTb Xuakoctu, kIx/(kr-K);
b - TeMnepaTypa KUNEeHUs XUAKOCTU NpU aTMocepHOM AaBneHuu, K;

Ta - TeMnepaTypa okpyxatollen cpeapl, K.

E
[ns MHOrOKOMMOHEHTHLIX CMECEWN XMOKOCTEN 0OnycKaeTcd onpenereHne 3Ha4eHnn f um' no

E
KOMMOHEHTaM, ONnA KOTOPbIX BEJNTUYUHDI f M m' MakCUManbHbl.

5 F
Yrnosoi koadduumeHT 06nydeHHocTn 9 onpegensieTcs no opmyne:

_ j 2 2
Fa=vF +Fy , (N3.54)



FV I:H

roe ) - CbaKTopr O6J'Iy“IeHHOCTVI ana BepTMKaﬂbHOVI n I'OpVI3OHTaJ'IbHOl7I nnowanok
COOTBETCTBEHHO, onpepgendemMble OnA niowanok, pacnosyioXXeHHbIX B 90° CEeKTope B HanpasJieHun
HaKroHa niameHu, no cnegyrowmnm CbOpMyJ'IaMZ

2 2 H 2 i 2 i
K =£-{—E-arcth+E-[a +(b+1) _Z'b'(“a'sme)}-arctg(A%BD}C()C—Se{arctg(—a'b_:ésme}arctg[F 'Smeﬂ}

T A-B F.C
, (N3.55)

1 (1) sind a-b-F2.sing F?.sing a’+(b+1)*-2-(b+1+a-b-sing) [A'Dj
F,=—-arcty| = |+—| arcty| ————— |+arctg -|- -arcty| —
T D) C F-C F-C A-B B

(M3.56)

2.
a=-"——

d  (n3.57)

L
p2X

, (N3.57.1)

A=/(@ +(b+1)?-2-a-(b+1)-sin ) (1357.2)

B=4(@’+(b-1)>-2-a-(b—1)-sinO) (357.3)

C = /(+ (b ~1)-cos? ) (1357.4)

-
b+1) (3575

a-cosé@

" b-a-sing  (n3s7.6)

F =y -1) , (M3.57.7)

raoe X - pacCcTosiHMe OT reOMEeTPUYECKOro LieHTpa nponvea Ao o6nyyaemoro obbekTa, M;
d - addeKTNBHBIN guameTp Nponuea, M;
L - AnvHa nnamexn, m;

0. Yron OTKNOHEHWUs1 NaMeHu OT BepTUKanu nog AeAcTBMEM BeTpa.
[na nnowanok, pacnonoXeHHbIX BHE YKa3aHHOTO CEKTOPa, a Takke B Cryvasix OTCYTCTBUSI BETpa
akTopbl 0OMYyY4EHHOCTM AN BEPTUKaNbHOW W TOPU3OHTaNbHOM MOWAaA0K pPaccYMTbIBAOTCA MO

dopmynam 3.55 - 3.57.7 n 3.59.1, npnHumas 0 = 0.
OdbdbekTnBHBIM ArnameTp nponuea d (M) paccuuTbiBaeTcs no opmyne:

i [FF

7T (N3.58)

roe F - nnowagb nponuea, M2.
[nuHa nnamenn L (M) onpegensieTcs no hopmynam:



0,67
1

L=55.d.| — | .y°&

Pa\9-d | (N3.59)

npu U* <1
e
L=42-d | ———
pyg-d ,(N3.59.1)
roe
u, = Wo

" 3fm'-g~d
P (N3.60)

m' - yaenbHas MaccoBasi CKOPOCTb BbIrOpaHUsA TOMnuBa, Kr/(M2-c);

Pa. NMOTHOCTb OKpY>XKaloLLero Bo3ayxa, kr/m3;

P11 _ nnotHocTs HacCbILWEHHbIX NApoB TONNMBa NPy TemnepaType KUNeHus, Kr/m3;
W, .

- CKOpOCTb BeTpa, M/C;
g - yckopeHue cBobogHoro nagexus (9,81 m/c2).

Yron OTKNOHEeHUs nnameHn ot BepTuKanun noa OencTemem BeTpa 0 pacc4ynTbiBaeTCA no cbopmyne:

1, mpu u, <1
cosfd=9 .
u, ", mpuu, >1

* 1

.(N3.61)
KoadcprumeHT nponyckaHus aTMocdepbl ¢ Ans noxapa nponuea onpeaensercs no gopmyrne:

r=exp[-7-107*-(X —0,5-d)] (M3.62).
(n. 23 B pea. Npukasza MYC P ot 14.12.2010 N 649)

OrHeHHbIV Wap

24. VIHTEHCMBHOCTb TennoBoro uanyyeHust q (kBT/M2) ana orHeHHoro wapa onpegenseTtcsl no
dopmyne (M3.52).

E,

BennunHa onpeaenaeTca Ha oCHOBE MMEKLNXCA 3KCnepnMeHTalrnbHbIX AaHHbIX. ,D,Ol'lyCKaeTCﬂ

E
npuHMMaTh | pasHom 350 kBT/M2.

F
3HaueHve 9 onpenensieTcs no dopmyne:

D2

F=—
q 2 2
4-(H°+17)  n363)

roe H - BbicoTa LeHTpa OrHEeHHOro Lwapa, M;

D, .
- 9(b(PEeKTMBHbIN MaMeTp OrHEHHOro Wapa, M;

I - paccTosiHMe oT 06ry4aemMoro oGbekTa 40 TOYKM Ha MOBEPXHOCTM 3EMIIM HEMOCPEACTBEHHO Nog
LIEHTPOM OFHEHHOTO Liapa, M.

. D
A heKTUBHBIN AnameTp OrHEHHOro Wwapa ° (M) onpegenseTcsa no dopmMyne:



_ 0325
Ds =6,48-M™ 13.64)

rae m - macca npoayKTa, NOCTYNUBLLETO B OKpYXatoLlee NPOCTPaHCTBO, Kr.
- Dg
BenuunHy H gonyckaetca npyHUMaTh paBHO .

t
Bpems cylecTBoBaHMSl OTHEHHOTO LWapa S (c) onpegensieTcs no dopmyrne:

_ m0:26
t=0,852:m™" 13 65

KoadhduumeHT nponyckaHns atmocdepbl ¢ Ans OrHEHHOrO Lapa paccyuThiBaeTcs No popmyre:

r=exp[-7,0-10* (V7 + HZ ~22)]
2" (n3.66)
(n. 24 B peq. Mpukasa MUC PO ot 14.12.2010 N 649)

VIl. Onpegenenne paguyca BO30eNCTBUSA NPOAYKTOB CropaHus
NapoBO34yLLHOro obnaka B criydae noxapa-BCrbILWK/

25. B crnydae o0Opa30BaHMA [NapOBO3AOYMHOM CMeCM B HEe3aTPOMOXIEHHOM
TEXHOJIOTUYECKMM OOOpPyIOOBaHMEM IIPOCTPAHCTBE M €TI0 3aXUIaHMM OTHOCUTEJIBHO
cjabelM MCTOYHMKOM (HampmMMep, MCKPOM) CIOpaHMe 3TOM CMeCH INPOMCXOIOMUT, Kak

npaBmiio, C HeOOJBWMMMY BUIOMMEIMM CKOPOCTSAMM IIJIaMeHM. [Py 3TOM aMIJIMTYIbl BOJIHEL
oaBJIeHMss MajJiel M MOT'YT He NPMHMMATBCH BO BHMMAHME [IPM OLIEHKEe [Iopaxamlero
BOBZENCTBMA. B BSTOM CJydyae peayM3yeTCs TaK Ha3bBBaeMBM [10Xap-BCIHIIKA, P
KOTOPOM 30Ha IOpaxXeHms BEHICOKOTEMIIEPA TYPHEMM NPOOYKTAaMM CTOopaHug
NapoOBO3IYWHOM CMeCM [pPpaKTMYEeCKM COBIaJaeT C MaKCHMMaJIbHEM pas3MepoM obJaka
NPOOYKTOB CTropaHus (T.e. IOpaxailoTcsd B OCHOBHOM OOBEKTEH, IIONalamiue B 3TO
obyaxo) . Pamuyc BOBOENCTBUSA BEICOKOTEMIIEPATYPHEIX NPOOYKTOB CTOpaHusa
IapoOBO3IOYMWHOTO oOfJlaka NpM IOXape—-BCIHIKe R onpenesnsercs QOpMyJIOn:
F

R =1,2 xR ’ (I3.67)
F HKIIP

roe R — TOPMBOHTAJIbHEM pasMep B3PHBOOIACHOM BOHH, OIpelesigeMbl IO
HKIIP
n. 10 HacToOAmMETrO NPMUIIOXEHMS.

VIII. Ucnapenue xungkoctn n CYI n3 nponuea

26. VHTEHCMBHOCTL MucHapeHus W (xr/ (M2 X C)) IOJg HeHAT'PETHX XUIOKOCTEMN C
onpenesndgeTcda no popmyJe:

W =10 X BTa X /M x P , (I13.68)

roe 5Ta - kosbdouuMeHT, IPUMHYMAaEMbIYt IOJid I[oMelleHuM 1o Tabiauue II3.5 B
3aBUCKMOCTM OT CKOPOCTM M TeMIepaTyphl BO3IOYWHOTO IIOTOKAa Hal NOBEPXHOCTLIO
ucrnapeHusa. llpu OpoJMBe XUOKOCTM BHEe IIOMEIEeHUS OOIyCKaeTCsa IPMHUMMATH
sra = 1;

M - MmoJyigpHas Macca XUIKOCTM, KI'/KMOJIb;

P - IDaBJieHMe HACHIUEHHOTO Ilapa NIpM pacdeTHOM TeMIepaType XuMIKocTH, Klla.

H

Tabnwuuya M3.5

CKOpOCTb BO3AYLLHOMO 3HaueHne koadpuumneHTa ata npu Temnepartype t (°C)
noTtoka, m/c BO3gyxa

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 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

27. Mpwu BbIbpoce CYT 13 o6opyaoBaHns, B KOTOPOM XUAKOCTb HAXOAUTCA MO OaBleHUEM, YacTb
npodykTa 3a CYeT BHYTPEHHE SHepruM MrHOBEHHO wucnapsieTcs, obpasysa C Kanenbkamu >KUOKOCTM
obnako asposons. MaccoBasi OONS MrHOBEHHO WCMapUBLLENCA XWOKOCTU AenbTa onpenenseTtca no

dopmyne:

cC x (T -1T)
P a b
megeTa = 1 - exp(- ———————————————— ), (I13.69)
L
g9
roe C - ymesbHad TenjoeMkocTs CYI, Ix/ (xkr x K);
P
T - TeMmneparTypa OKpyxXamumero sosnyxa, K;
a
T - Temneparypa kunenma CYI' npm arMocdepHOM mHaBjeHuu, K;
g
L - ymeJbHas TemnjorTa napoobpaszoBaHua CYI', Ix/KT.
g9

MpuHnmaeTcs, 4To Npu genbta >/= 0,35 BCA Macca XMAKOCTW, Haxoaswascs B obopygoBaHum, 3a
CYeT B3PbIBHOrO XapakTepa ncnapeHns nepexoauTt B napokanenbHoe obnako.

Mpn genbTta < 0,35 ocTaBLlasaCA YacTb XWAKOCTM MCMapseTcs C NMOBEPXHOCTM MPOonvBa 3a CyeT
noToka Tenna OT NOACTUNAaoLLEeNn NOBEPXHOCTM U BO3AyXa.

VIHTEHCMBHOCTb MCNapeHust Xnakoctu co ceobogHonm nosepxHocTn W (kr/(M2 x c)) onpegensieTcs
no cpopmyne:

0,5
(mambona x C x po ) x (T - T)
S S S 0 b
w=----------------—-———-——————————————— +
0,5
L x (IIm x t)
g
0,8
0,0035 x u X Jgambma x (T - T )
a 0 b
+ - = , (I13.70)
0,8 0,2
(v x d x L )
a g
roe Jambnoa -  KO20OMUMEHT TeNnJoNpOBOIOHOCTM MaTepuajya, Ha IOBEPXHOCTb
S
KOTOPOTO pas3jMBaeTCd XUIKOCTbL, BT/ (M X K);
C - ymenbHas TENJIOEMKOCTb MaTepuasa, Ix/ (xkr x K);
S
poO - IJIOTHOCTL MaTepualna, KIr/m3;
S
T - HauvaJslbHada TeMIepaTrTypa MaTrepualua, K;
0
t - Tekymee BpeMs C MOMEHTAa Hauajla McrnapeHms, Cc (Ho He MmeHee 10 c);
JamMbna - KO2QOMLUMEHT TeIJIONPOBOONHOCTM BO3Oyxa HNpu Temrneparype T ;
a 0
U — CKOPOCTBb BOBIOYMHOT'O [IOTOKA HAaI [NOBEPXHOCTLI MCIIApeHus, M/cC;
d - xXapaKTepHB OMaMeTp NPpoJiMBa, M;
vV - KMHeMaTuuyecKas BS3KOCTb Bo3myxa npm T , M2/cC.



IX. Pasmepbl chakena npu cTpyMnHOM ropeHum

28. Mpwn CTPYMHOM UCTEYEHMM CXKaTbIX FOPHOYMX ra3oB, NapoBon u xuakon dassl CYT n CII, JIBXK
n DK nog gaBneHnem BO3HMKAET ONACHOCTbL 0b6pa3oBaHusa AN dY3NOHHbIX hakenos.
(B pea. Mpukasa MYUC PO ot 14.12.2010 N 649)

OnmHa dakena L (M) HOpM CTPYMHOM TOPEHMM OINpPenesiseTcs o QopMmyJie:

L =KzxgG , (I13.71)

roe G - pacxog npoaykra, Kr/c;

K - amnmMpuyecknii KOagPULMEHT, KOTOPbIA NPU UCTEYEHMM CXKaTbIX ra3oB NPMHMMAETCS paBHbIM
12,5, npn ncreveHnn napoeon gasbl CYI unu CII paBHbiM 13,5, npu uctedeHumn xuakon dassl CYI n
CIr, NBX vn MK nog aaeneHnem paeHbIM 15.
(B pea. Mpukaza MYUC PO ot 14.12.2010 N 649)

Ab63aL nckntoyeH. - NMpukaz MYC PO ot 14.12.2010 N 649.

llmpmuHa daxeysa D (M) OpM CTPYMHOM I'OPEeHUM OIpenejigdeTcs [0 dpopMmyJie:

F

D =0,15x L . (13.72)
F F

29. lNMpu npoBegeHUM OLEHKM NOXapHOW OMacHOCTW ropsiliero gakena npu CTPYMHOM UCTEYEHUM
CXKaTbIX roptoymnx rasos, naposown u xugkon dassl CYIT, CIMIN, NBX n MK nog AasneHnem gonyckaetcs
npyvHUMaTh criegyloLlee:

- 30Ha HenocpeaCTBEHHOrO KOHTaKTa MMamMeHW C OKpyXallwuMMu obbeKkTamu onpegensdeTcs
pasmepamu dakena;

- AnvHa dhakena Le He 3aBWCUT OT HanpaBfieHNsi NCTeYeHN NPOAYKTa N CKOPOCTU BETPa;

- HambonblUyld OMacHOCTb MNPEeACTaBNSIOT rOpM3OHTamnbHble akernbl, YCMOBHYIO BEPOSTHOCTb
peanu3auuy KoTopbix cnegyeTt npuHMMaTe pasHon 0,67;

- MopaxeHue 4enoBeka B ropusoHTanbHoOM dhakene npoucxogut B 30° cektope C paguycom,
paBHbIM AnNuHe drakena;

- BO3OENCTBME rOpu3OHTanbHOro pakena Ha cocegHee obopydoBaHue, npuBodllee K ero
paspylleHunio (kackagHomy passutuio asapum), npoucxoaut B 30° cekTope, OrpaHUYEeHHOM paguycom,

Le
paBHbIM ;

- 3a npegenamMu yKkasaHHOro CEKTopa Ha pPacCTOsIHUSIX OT Le 0o 1,5 Le TENnoBoe M3Ny4yeHne oT
ropusoHTanbHoro gakena coctaesnsiet 10 kBT/m2;

- TENJIOBOE U3Ny4YeHNe OT BepTUKalbHbIX hakenoB MoxeT bbiTb onpeaeneHo no dopmynam M3.52,
M.3.54 - M3.57.7 Le De 0 Es

.3.54 - 113.57.7 n 1N3.62, npuHumas L paBHbIM , d paBHbIM , VY paBHbIM O, a no chopmyrnam

M3.53 - M3.53.2 wnu tabnuue M3.4 B 3aBucuMocTU OT BMAa Tonnuea. [pu OTCYTCTBMM OaHHBLIX U
HEBO3MOXHOCTM paccunTaTh Es
npuHuMaTb pasHoi 200 kBT/m2;

- npu nctedeHnn xumnakon dasbl CYI unum CIIN n3 otBepCcTUsa C 3KBMBaNEHTHLIM guameTpom o 100
MM NPy MFHOBEHHOM BOCMIIAMEHEHMUN MPOUCXOANT MOSIHOE CrOpaHMe UCTEKAloLWero npoaykra B dakene
0e3 ob6pa3oBaHusa Noxapa NpPonuea;

- 06racTb BO3MOXHOIO BO3OENCTBUSI MOXapa-BCMbIWKA MPU CTPYWHOM WUCTEYEHMM COBMagaeT C

no npeacTaBneHHbIM dopmynamM JonyckaeTcsi 3Ty BeEnMYUHY

o o N L.
obnacTblo Bo3aencTeus dakena (30° cekTop, orpaHUYeHHbI paguycoMm, paBHbIM — © );
- MPY MrHOBEHHOM BOCMMaMEHEHUM CTPyW ra3a BO3MOXHOCTb (POPMMPOBaHWS BOSH AaBIieHWS
AOMyCKaeTCst He y4uTbIBaThb.
(n. 29 B pega. Npukaza MYC P ot 14.12.2010 N 649)



Mpunoxexne N 4
K NyHKTY 20 MeToankm

AETEPMWHWPOBAHHBIE N BEPOATHOCTHbIE KPUTEPUW
OLIEHKW MOPAXAIOLENO AENCTBWA BOJIHbI JABNEHWA U TEMNOBOIO
N3NYYEHNA HA NTIOOEN

Ha obbekTax Hanboree onacHbIMI NopaXkaloLwmMy pakTopaMu noxapa sSIBMsit0TCS BOSHA OABNEHUS Y pacLLUMPSIIOWMECs: NPOAYKTbI CropaHusl MpU pasnmnyHbIX
peXumMax cropaHus raso-, napo- Unu MbifieBo3ayLWHOro obraka, a Takke TENNOBOE M3NyYeHne NoXKapos.

[leTepMVHMPOBaHHbIE KPUTEPWUM MOKAa3bIBAlOT 3HAYEHUs MapamMeTpoB onacHoro hakTopa noXapa, Npy KOTopbiX HabnogaeTcss TOT UM WMHOW YpOBEHb
nopaxeHwus noaen.

B cnyyae wucnonb3oBaHUs OETEPMUHUPOBAHHBLIX KPUTEPUEB YCIIOBHAs BEPOSITHOCTb MOPAKEHUS MPUHUMAETCH paBHOW 1, €crnv 3HadeHue KpuTepus
npeBbilLaeT NpeAenbHO AoMYCTUMbIN YPOBEHb, U paBHO 0, ecrnv 3HaYeHne KpUTepusi He NPeBbILIAET NpeaenbHO AONYCTUMBIN YPOBEHb NOPaXKeHNs rtoaein.

BeposiTHOCTHbIE KpUTEPUM NOKA3bIBAIOT, KAKOBA YCIIOBHAsA BEPOATHOCTb MOPAXKEHUS NoAel Npy 3agaHHOM 3HAYeHUM OnacHoro gpaktopa noxapa.

Hwxe npviBeaeHbl HEKOTOPLIE KPUTEPUN NMOPAKEHUS NIOAEN NepeYnCrieHHbIMM Bbille ornacHbIMK hakTopaMu noxapa.

|. Kputepum nopaxeHus BONHOW AaBneHns

[eTepMUHMPOBaHHbIE KPUTEPUU MOPaXeHUs MoAen, B TOM YUCIe HaxXOASAWMXCH B 34aHUW, M3ObITOYHbIM AaBneHMeM Mpu CropaHunm raso-, mapo- unm
MbINIEBO3OYLLUHbLIX CMECEN B NOMELLEHNSIX UM Ha OTKPLITOM NPOCTPaHCTBE npuBedeHsl B Tabnuue M4.1.
B KauecTBe BEPOATHOCTHOTI'O Kpurepmuda IIOpaxeHnAa MCIIOJIb3yeTCAa IIOHATHUE
npobur-QyHkuMm. B obmeM ciydae OpoOuT-QyHkUMS P onuceiBaeTcsa QOpMYyJION:
r

P =a + b x 1nS, (I4 . 1)
r

roe a, b - KOHCTaHThI, 3aBUCALLME OT CTEMEHM NOpaXeHust U Buaa obbekTa;
S - MHTEHCMBHOCTb BO34eNCTBYoLLEero dakropa.
COOTHOWEH MexOy BeJuMuMHON P ¥ YCJIOBHOM BEPOSTHOCTLI IOPAaXeHUS
r
yeJIOBEeKa INpMBeImeHO B Tabiuue [14.2.

Tabnuua M4.1

CTteneHb nopaxeHus N30bITOuHOE
pasneHue, kl'a

NonHoe paspyLieHve 3gaHun 100

50%-e paspyLueHue 3gaHum 53




CpenHve noBpexaeHnst 3gaHun 28

YMepeHHble NoBpexAeHNUs 3aaHui (NoOBpeXaeHe BHYTPEHHUX 12
neperopoaok, pam, ABepew 1 T.n.)

HwXHWIA nopor noBpexaeHUs YernoBeka BONIHOW AaBMneHus 5

Manbie noBpexaeHus (pa3buta YyacTb OCTEKNEHUS) 3

YcnoBHas BenuunHa npobut-dyHkuum Pr

BEpPOATHOCTb 0 1 2 3 4 5 6 7 8 9
nopaxexusi, %

0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09

lIpr orcyTcTBUM B Tabiauue I14.2 HeoOXOOMMBIX HaHHEIX S3HAYEHMS YCJIOBHOM
BEPOATHOCTHU NopaxeHms yeJjioBEKAa Q (a) B 3aBUCMMOCTM OT SBHAUEHUHd
g
npobur—-QyHkUMM Pr omnpemenfgeTcs IO @opmyie:
2
1 Pr-5 U
0 (a) = —————————— MHTeTrpas exp (----- ) x du. (I14.2)
di [====== -0EeCKOHEUHOCThb 2

[insi BO34encTBMS BOMHbI AaBNEHWs Ha YeroBeka, HaxoasLerocs BHe 3aaHus, opMynbl 4ns NpoGUT-yHKUMM UMEIOT BUA;:
Pr = 5,0 - 5,74 x 1nS; (I14 . 3)

4,2 1,3

Tabnuua M4.2



S = —-—-——- + ————- ;
P 1
IenbTaP
P P
0
+
I
e ,
i 1/2 1/3
P X m
0

roe m - Macca TeJjla dejioBeka (OollycKaeTcs NpMHMMAaThL paBHOM 70 kI),

IOenbTaP - mM30BITOUHOE IAaBJIEHME BOJIHH HOaBJieHus, lla;
+

I - wuMIyJbC BOJIHEI OaBJjieHUd, [la X C;

P - armMocdepHOe namiyeHue, Ila.
0

MpobuTt-hyHkuMKM ANs paspyLeHns 3gaHun UMeLOT BUA!
ANs TSHKenbIX paspyLleHni:

(114 . 4)

(I14.5)

(I14.6)

KT,



Pr = 5,0 - 0,26 x 1nV; (I14.7)
8,4 9,3
17500 290
V = (~mmmmmmm- )+ (mm-- ) (I14.8)
IenvTaP +
I

OnA NONHOro paspyLweHna:

Pr =5,0 - 0,22 x 1nV; (114 .9)
7,4 11,3
40000 460
V= (————==———— ) + (===—- ) . (I14.10)
IenbTaP +
I

Mpn oLEeHKe YCNOBHOW BEPOSITHOCTU MOPaXXeHWUs YerioBeka, HaxOAsilerocs B 3gaHwuu, criegyet

ucnonb3oBaTb NPOBUT-OYHKLMIO, onpedensemyto no dopmynam ([14.7) - (M4.8).
[l. Kputepuun nopaxeHuns TennoBbIM U3ny4yeHnem

[Ipy aHaJlM3e BO3IOEMCTBMA TEIJIOBOTO WUIJIyUYeHMs cJelyeT pasiMduaThb ciydan
VMIMIIYJIBCHOTO ¥ IOJIUTEJIBHOTO BO3IEMUCTBMA. B INepBOM Cllydae KPUTEPMEM HOpaXeHUSI
ABJIAeTCHA HO3a Mu3jaydeHuda D (HanpuMmep, BO3IEMCTBME OIHEHHOI'O llapa), BO BTOPOM
- KpUTHYeCKas MHTEHCMBHOCTBL TEIIJIOBOT'O M3JIyUeHUS J (HanpuMep, BO3OENCTBUE

CR
noxapa NpoJMBa) .
BenmuuHe gq OJIs1 BOCIUJIAMEHEHMS HEKOTOPEX I'OPKYMX MaTepMaliOB NPpMBEIEHEl B
CR
Tabmamue I[14.3, OJd pas3iIMUHBIX CTEIEHEM IOpaXeHMs deJjioBeka - B Tabsmue [14.4.

Tabnwuua M4.3

MaTepnrasl q , xBr/Mm2
CR

IpeBecrHa (COCHa BJIAXHOCTBI 12%) 13,9
IpeBeCHO-CTPpYXEeUHBIe IIJIUMTH (MJIOTHOCTBIO 417 xr/M3) 8,3
Topd OpmMKeTHHM 13,2
Topd KyCcKOBOM 9,8
XJIOTIOK—BOJIOKHO 7,5
CJIOMCTEIM I1JIaCTUK 15,4
CTEeKJIONJIaCTUK 15,3
[leprammuu 17,4
PesuHa 14,8
Yrosb 35,0
PyJloOHHasa KpoBJA 17,4
KapToH cepet 10,8
IeKOpPaTUBHEM OyMaXHO—-CJIOMCTHIM I[1JIaCTUK 19,0 - 24,0
MeTaJijionjaacT 24,0 - 27,0
[InnTa IOpeBeCHO-BOJIOKHMCTASA 13,0
[InmMTa IOpeBeCHO-CTPYXeuHad 12,0
[InmuTa IOpeBeCHO-CTPpyXeuHas c ormeskom "lojmmyeH" 12,0
[InuTa OPeBeCHO-BOJIOKHMUCTAaA C JIAKOKPACOYHEIM [IOKPBEITMEM 12,0 - 16,0
IIOI LieHHBle IOPOHEl IepeBa
Koxa mckyccTBeHHAas 17,9 - 20,0
CTEKJIOIJIAaCTUK Ha MNONUBOMPHOM OCHOBE 14,0
JJaKOKpaCOUHEIE MMOKPHEITHUS 25,0
O6om momwmmecs [IBX Ha OyMaxHOM OCHOBE 12,0



Jlmrosieym I[IBX
JInHOJIeyM aJIKUIHEIM
Jlnnosieym [IBX Ha TKaHEBOM OCHOBE
[IoxkpeITHE KOBPOBOE
CeHO, coJjoMa (IIpM MMHMMAJILHOM BJIAXHOCTM IO 8%)
JlerxkoBocCHIJIaMeHAKMMECS, IOpluMe M TpyOHOTOpluMKe
XMAKOCTU NPU TeMIepaType CaMOBOCIJaMeHeHus, °C:
300
350
400
500 u BhIe

10,0 - 12,0
10,0

6,0 - 12,0

4,0 - 6,0
7,0

12,1

15,5

19,9
28,0 wu BpmIE

Tabnwuua M4.4

CreneHb MNOpPaXeHUA

VIHTEHCMBHOCTb
M3JIy4dYeHrsa, KBT/M2

Be3 HeTraTMBHEIX [IOCJIEACTBUM B TEeUeHME IJIIUTEJIBHOTO 1,4
BpPEMEHU

BesonacHo nJjd 4YeJjloBeka B OPEe3eHTOBOM OIexIe 4,2
Henepexnocumas ©osnb uepes 20 - 30 c 7,0
Oxor 1 crenenHu uepes 15 - 20 ¢

Oxor 2 creneHu uepes 30 - 40 c

Henepenocumasa 6oJb depes 3 - 5 C 10,5
Oxor 1 crTemneHu uepe3s 6 - 8 cC

Oxor 2 cremneHu uepes 12 - 16 c

Ona nopaxeHunda 4ernoBeka TennoBbiM U3Nyd4eHNUemM BelindnHa HpOGMT{pyHKHMM onuncbliBaeTcAa

dopmynom:
4/3
Pr = -12,8 + 2,56 x 1In(t x g ), (I4.11)
roe t - apdekTMBHOE Bpems 3KCnosnumm, c;
g - MHTEHCMBHOCTb TEMNSIOBOro M3ny4yeHus, kBt/m2.
BenuunHa spdekTnBHOro BpeMeHmn sKkcrnosuumnu t onpegensieTcs no opmynam:
ONs OTHEHHOrOo LWapa:
0,303
t =0,92 xm ; (r14.12)
ANnA noxapa nponuea:
X
t=t + -—, (14.13)
0 u
roe m — MacCCa Troprnyero peumecTBa, ydacTByoumeIro B O@paBOBaHMM OI'HEHHOTI'O
mapa, KI';
t - XapakKTepHOe BpeMd, 3a KOTopoe JYeJyiloBek OOHapyXmuBaeT I[oXap u

IIpMHVIMaeT pemeHMe ©] CBOUX OajibHEeMIMX HeﬁCTBMHX,

PaBHEM 5) ;

(MOXeT OBITH HNPUHATO

X — PacCTOdHME OT MeCTa pPacIllioOJIOXeHMA YeJIOBeKa IO ©e30IacHOM 3OHH (BOHa,

I'Ie MHTEHCUBHOCTL TEIIJIOBOI'O M3JIydeHMsa MeHbime 4 xkBT/M2) ;
fes30nacHoOM 30He, M/C

u - CpenHsas CKOPOCTb IOBMWXEHUSA dYeJIoBeKa
(mpuHMMaeTCcs paBHOM 5 M/C).



YcrnoBHas BEPOATHOCTb MOPAXEHUs YenoBeKa, MoMnaBlero B 30HY HenocpeacTBEHHOro
BO34ENCTBMS MaMeHn noxapa nponvea nnu dakena, npuHMMaeTcs paBHom 1.

[ns noxapa-BChbIWKN criegyeT NpyvHUMaTth, YTO YCIOBHAs BEPOSATHOCTb MOPAXEHUs YenoBeka,
nonasLlero B 30Hy BO34eNCTBMS BbICOKOTEMMEPATYPHbIMU NPOAYKTaMU CropaHus ra3onapoBO34yLUHOIO
obnaka, paBHa 1, 3a npegenamMu 3TOW 30HbI YCIOBHAs BEPOATHOCTb MOPaXeHUs YeroBeka NpMHUMaeTCs
pasHomn 0.

MpunoxeHne N 5
K NnyHKTY 33 MeToaukn

METO[bI
OMPEJENEHNA BPEMEHW OT HAYATA MOXXAPA O BITOKMPOBAHUA
OBAKYALMOHHBLIX MYTEW B PE3YJIbTATE PACIPOCTPAHEHNA HA HAX
OMNACHBbIX ®AKTOPOB IMOXAPA 1 PACHETHOIO BPEMEHW 3BAKYALUN

(B pea. MNpukasa MYC PO ot 14.12.2010 N 649)

|. MeTog onpegeneHns BpeMeHu oT Havana
noxapa Ao 6noknpoBaHns 3BaKkyaUMOHHbBIX NyTen B pesynbTaTe
pacnpocTpaHeHMs Ha HUX onacHbIX PaKTOPOB NoXapa

(B pea. MNpukaza MYUC P® o1 14.12.2010 N 649)

Bpemsa oT Hayana noxapa QOO0 OGNOKMpPOBaHWA SBaKyaLWOHHbIX MNyTeil B  pesynbraTe
pacnpocTpaHeHUst Ha HUX OMnacHbIX (DaKTOPOB MNoXapa onpeaensieTca nytemMm BbiGopa U3 MOMyYeHHbIX B
pesyrnbTaTe pacyeToB 3HAYEHUN KPUTUYECKON NPOOOIMKUTENBHOCTM MoXapa MUHUMATbHOTO BPEMEHM:

£, =min{th, 7 L

KpuTndeckas NpogormkuTenbHOCTb NoXapa Mo KaX4oMy M3 OnacHbIX hakTopoB onpefensercs Kak
BPeMS JOCTUXKEHMS 3TUM haKkTOPOM KPUTMYECKOTO 3HAYEHUSI Ha NyTAX 3Bakyauunm Ha BbicoTe 1,7 M OT
nona. Kputnyeckme aHaudeHUs Mo KaXxK4oMy M3 OnacHbIX 0aKTOpPOB COCTaBMAOT:

no nosbileHHoW TemnepaType - +70 °C;

no TennoBomy noToky - 1400 BT1/m2;

no notepe BMAUMOCTU - 20 M;

-3
Mo NMOHWKEHHOMY COAEPXaHUIO Kncnopoga - 0,226 KI'-M
MO KaXKOMY M3 TOKCUYHbIX ra3006pasHbIX MPOAYKTOB FOPEHUs

(c02-011 kr-m*, co- 116-107 kroy® ey - 2310 krem®y,

Ons onncaHusa TepmorasoguHaMMyecKkMx napamMeTpoB MoXapa MOryT MPUMEHSATbLCA Tpu Buga
Mogenew: nHTerpasnbHble, 30HHbIE (30HanNbHbIE) U MONEBbIE.

Bbibop KOHKpeTHOM Mogenu pacyeta BpemMeHu O6nokupoBaHMs MyTen 9Bakyauun cnegyet
OCYLLECTBMATb, UCXOOHA U3 CreayoLnNX NpeanocChisioK:

WHTErpanbHbIi METOA:

ONs 30aHuKi, CcoAepXalluMx pasBUTYD CUCTEMY MOMELLeHUA manoro obbema npocTou
reomeTpnyeckon KoHdurypawmu,

ONs NOMELLEHW, TOe XapaKTepHbli pasmep o4ara noxapa COU3MEpUMM C XapakTepHbIMU
pasMepamMu MOMELLEHUST U pas3Mepbl MOMELLEHUS COM3MEPUMbl MeXay co6on (NMHENHble pasmepsbl
noMeLleHns oTnmyarTca He Bonee Yyem B 5 pas);

ONs npeaBapuTenbHbIX PACYETOB C LENblo BbIBIEHWS Hanboree onacHoro cueHapus noxapa;

30HHbIV (30HANbHbIN) METOA;:

Ons noMeLLeHnn 1 CUCTEM MOMELLEHUA MPOCTON reoMeTpPUYEeCcKOn KoHdurypauuu, NUHenHble
pasmMepbl KOTOPbIX COM3MEPVMbI MeXay COOON (NMHerHbIE pasMepbl NOMELLEHNs oTnm4atoTcsa He bornee
yeMm B 5 pas), Korga pasmep ovara noxapa CyLeCTBEHHO MeHbLUE pa3mMepoB NOMELLEHWS;

ans pabouymx 30H, PacroONOXEHHbIX Ha pasHblX YPOBHAX B nNpedenax OAHOrO MOMELLEeHUs
(nnowagku obenyxmnBaHusa obopyaoBaHUs, BHYTPEHHME STaXEPKU U T.4.);

noneson MeToA:



0N NMOMELLEHUIA CITOXXHOM TreoMeTpUYecKon KOHdurypaumm, a Takke MoMeLleHun ¢ 6onblinm
KONMNYECTBOM BHYTPEHHUX nperpag (Hanpumep, MHOIOCBETHblE MPOCTPAHCTBA C CUCTEMOW ranepen u
NPUMbIKaLLNX KOPUAOPOB);

ONsl NMOMELLEHWI, B KOTOPbIX OAMH M3 FeOMETPUYECKMX pas3MepoB ropasgo bonblie (MeHblue)
ocTarnbHbIX (TOHHENW, 3aKpbITble ranepeun n 1.4.);

AN VMHbIX CnyyaeB, korga MPUMMEHMMOCTb WM UMH(OPMATMBHOCTb 30HHBLIX W UHTErpasbHbIX
MoAenen BbI3blBAET COMHEHME (YHUKamnbHblE COOPYXXEHUS, pacrnpocTpaHeHwe noxapa no dacagy
3[aHusA, HeobxoaMMOCTb yyeTa paboTbl CMCTEM NPOTUBOMOXAPHOW 3aLUUTbl, CMOCOBHBIX KayeCTBEHHO
N3MEHUTb KapTUHY Noxapa 1 T.4.).

Mpn paccMoTpeHun cLeHapueB, CBSI3aHHbIX CO CropaHuWeM raso-, Mapo- UNU NbINEBO3LYLLHON
cMecu B nomelleHumn kateropum A unu B, ycnoBHasi BEPOSITHOCTb MOPaXeHUs1 4enoBeka B 3TOM
nomeLLeHnM NpUHUMaeTCcs paBHOM 1 nNpu cropaHwm raso-, Napo- WUMAW MbieBO3AYLWHOW CMEecu B 3TOM
nomeLLieHnn 40 3aBepLUeHnst 3Bakyaumm nogen n 0 nocne 3aBepLUeHNs 3BaKyaUun NOAeN.

[na nomelweHnss ovara noxapa, yOOBNETBOPSIOLWIErO KPUTEPUSIM MPUMEHEHUS MHTErparnbHOro

MeToAa, KPUTUYECKYID MPOAOIMKUTENBHOCTL Moxapa b (C) MO yCroBUIO LOOCTMXEHUS KaKObIM W3
onacHbIX hakTopoB MnoXapa npeaeribHO AOMYCTUMbIX 3HAYeHW B 30He MpebbiBaHWs Niogei (paboyeit
30HE) MOXHO OLEHUTDL Mo chopMynam:

Mo MOBLILLIEHHON TeMMepaType:

1/n

D L= D T
7 A (273+t,)-Z
: (M5.2)

no notepe BMANMOCTU!

A 1/n
o _ B ol V- In@05 o E)
7oA l,,-B-D,-Z

: (M5.3)
Mo NOHWXeHHOMY coepXXaHUIo Kucrnopoaa:
17 1/n
© K"n 1 I_00,044
—=240,27 |-Z
\%
- - ; (15.4)

no Kaxxgomy m3 r83006pa3HbIX TOKCUYHbIX NMPOAYKTOB rOpeHnaA:

a1 1/n

oo B[ (1o ex
v A B-L-Z
; (M5.5)
_353-C, -V

- 1-9)n-Q ,(M5.6)

roe b HayanbHasi TemnepaTypa Bo3ayxa B nomeiieHun, °C;

B - pasmepHbIi KOMMNMEKC, 3aBUCALLUIA OT TENNOTbl CropaHust matepuana n cesobogHoro obvema
NOMELLEHNS, KT;

N - nokasaTenb CTENEeHW, Y4YUTLIBAKLIMA M3MEHEHME MacChl BbIrOpaloLlero martepuana BoO
BPEMEHU;

A - pasMepHbI NapameTp, YYUTbIBAOLWMIA YOENbHYI0 MacCOBYH) CKOPOCTb BbIrOpPaHUS roptoyero

n
BeLLeCTBa v nroLaas noxapa, kr/C



Z - 6GespasMepHbll mapameTp, YYUTbIBAKOLWMIA HEepaBHOMEPHOCTb pacnpedeneHns OnacHOro

dhakTOpa noxkapa no BbICOTE NMOMELLEHUS;
Q - HM3Was TennoTa cropaHus matepuana, MIx/kr;

C, _
- yoenbHas n3obapHas TennoemMkocTb Bo3gyxa, MIK/kr;

P. KO3 PULMEHT TENMONOTEPS;

. KO3 PMUMEHT NOSNHOTLI FOPEHUS;

V - cBO6OAHBIN 006 beM NMOMELLEHUSA, M3;

& - koadhPULMEHT OTPaXKEeHMA NPeaMEeTOB Ha NyTAX 9BaKyaLum;
E - HayanbHoe ocBelleHue, fK;

I
P - npepenbHasa AanbHOCTb BUAUMOCTU B AbIMY, M;

D, .
- AbiIMoobpasytoLlasi cnocobHOCTb ropsiLero matepuana, Hn-m2/kr;

L - yaenbHbIV BbIXOA TOKCUYHbIX ra3oB NMpu cropaHumn 1 Kr roproyero BeLecTBa, Kr/Kr;
X - npegenbHO AOMYCTUMOE codepXKaHne TOKCMYHOrO rasa B MOMeLLEHWN, Kr/M3;

LOZ - yOenbHbIN pacxof, KUcnopoaa, Kr/kr.
CeoboaHbIn 06beM MOMELLEHMS COOTBETCTBYET Pa3HOCTU MeXAy reomeTpuyeckum obbemom U

06bemoM 0b6opyaoBaHUA UM NPeaMETOB, HAaXOAAWMXCH BHYTPU. [1pn OTCYTCTBMM AaHHbIX AONYyCKaeTcs
¢cB0b60aHbLIN 06BbEeM NpuHMMaThL paBHbIM 80% reomeTpruyeckoro obbema nomeLLeHus.
Ecnu nog 3Hakom norapudpma nomnyyaeTtcs oTpuuatenbHOe YMCNo, TO AaHHbIN OnacHbli hakTop

noxkapa MOXeT He yYMTbIBaTbCH.
MapameTp Z onpepensaetcsa no popmyne:

Z =£-exp 1,41
H

,npu H < 6 m, (N5.7)

roe h - BbicoTa pabouyein 30HbI, M;
H - BbicOTa NomeLLeHnsi, M.
BeicoTa pabo4eli 3oHbI onpegensieTcs no opMyne:

h=hy, +17-0,5:6 oo

h .
roe M7 - BbicoTa NnoLwanku, Ha KOTOPON HaXxoaaTCs NoAW, Hag NOMOM NMOMELLEHUS!, M;

6. pa3HOCTb BbICOT NOMa, paBHas HyI NPY FOPU3OHTANbHOM Ero PacMoNoXeEHUM, M.
CnepoyeT vMMeTb B Buay, 4TO Haubomblue OMacHOCTM MNpu Moxape MoABeprawTcsa noau,
Haxopswmecs Ha Gonee BbicOkoW oTMeTKe. [Mpu onpeneneHMM HeobGXOAMMOro BpPEMEHW 3Bakyauuu
cnenyeT OpUEHTMPOBATLCS Ha Havmboree BbICOKO PacnorfioXeHHble B MOMELLEHUN Y4acTKM BO3MOXHOMO

npebbiBaHUs Noaen.
MapameTpbl A 1 N onpegensTca cneayLwmmMm obpasom:
ONs crny4yasl ropeHuns XXnOKOCTU C YCTaHOBUBLLENCSA CKOPOCTbHO:

Az\PF'F , npu n =1; (MN5.9)

Ona cnyvyaa ropeHuna XXnakoctu c HeyCTaHOBI/IBLIJeVICFl CKOPOCTbHO:

L 0,67-¥,-F
NTer hown =1,5: (M5.10)

Ona cnydaa KpyroBoro pacnpocTtpaHeHua nnamMmeHu no noBepxXHOCTW roprodero Bseuwlecrtesa UK
mMaTtepuana:

A

fy . . 2
A=L05-We v o n =3 (15.11)

ana BepTI/IKaJ'IbHOIZ nnn FOpM3OHTaJ'IbHOIZ NOBEPXHOCTU roOpeHua B Buae npAmMoyrornibHukKa, ogHa us
CTOPOH KOTOPOro yBenn4nBaeTCa B ABYX HanpaBlieHUAX 3a CHeT pacnpoCTpaHeHNd niaMeHu:



A=¥evb o2 m5.12)

b4
roe ~ F - yoenbHasi MaccoBasi CKOPOCTb BbiropaHusi BeLWecCTBa, Kr/(M2-c);
F - nnowaab Nponvea XuMaKocTu;

fer. BpeMS YyCTaHOBMEHMWS CTALMOHAPHOrO pexnMmMma ropeHus XnakocTtu, c;

V - NINHENHasa CKOPOCTb pacnpocTpaHeHus nnameHu, m/c;

b - nepneHanKyNSapHLIN K HaNpaBNEeHWIO ABUXKEHUSA MNaMeHn pa3Mep 30Hbl FOPeHUs, M.

Cnyyan bakenbHOro ropeHusi B MOMeELLEHUN MOXET paccMaTpuBaTbCs Kak ropeHue XXWUAKOCTU C
YCTaHOBMBLLENCSH CKOPOCTbIO C MapameTpoM A, paBHbIM MacCOBOMY PacxOAy WCTEYEHUS TOplYero
BellecTBa U3 060pygoBaHus, U NokasaTenem creneHu n, paBHbiM 1.

Mpy OTCYTCTBUM CrieumanbHbIx TpebosaHun sHadeHns & u E npuHumatotcs pasHbiMu 0,3 1 50 nk

I
COOTBETCTBEHHO, @ P paBHbIM 20 M.
|_|pVI pacnonoxeHunn mo,ueﬁ Ha pPas3nn4YHbIX no BbICOTE nnowagkax KPUTUYECKYIO
NPOAOIKUTENBHOCTL NoXapa cnegyeT onpeaendatb Ans KaX4on NnoLwaaku.

Il. MeToq onpeaeneHns pac4yeTHOro BpeMeHu aBakyaLum

PacueTHOe BpeMsa sBakyalluy Jiomel t M3 [NOMEWEeHUY ¥ 3IaHWM yCTaHaBJIMBAT
P
10 pacueTy BpPeMeHM OBWXEeHMS ONHOTO MJIM HECKOJIbKMX JIONCKMX IOTOKOB uepes
3BaKyalMOHHEE BBIX O OB oT Haubosee YyOaJIeHHEIX MEeCT pa3MelleHus Jiomen
HENOCPEeINCTBEHHO HAapPyXy Wy B Oe30IacHY0n 30HY.
anI pacyeTe BeCb NyTb ABMXXEHUA JNTIOACKOrro noToka nogpasgendaoT Ha y4acTKu (I'IpOXOD,, Kopwmngop,

OBEpHOM MPOEM, NECTHUYHbIA MapLl, Tambyp) ONMHON Ii M LWMPUHON 6i. HavanbHbiMK y4acTkamu
ABNAOTCA npoxoabl Mexay pabounmmn mectamu, obopygoBaHveMm, psagamum kpecen wu T.n. [pu
onpedeneHnM pacyeTHOro BPEMEHW 9BaKyauun YYMTbIBAETCS MPOMYCKHasd CrnocoBHOCTb  BCeX
UMEILLNXCS B MOMELLIEHUSX, HA 3TaXaX U B 34aHNN 3BaKyaLMOHHbIX BbIXO4O0B.
(B pea. Npukaza MYC P® o1 14.12.2010 N 649)

HpI/I onpeneJyIEeHUM pacueTHOI'O BPEMEHM OJIMHY UM WVMPUMHY KaXOJoI'O ydYacCTKa IIyTH
SBakKyaluum nOJjsd INPOEeKTUPYEMEIX S,HaHI/Iﬁ u COOpy)KeHI/Iﬁ IIPMHMMAKT 110 IIPOEKTY, a IOJd

cymecTByomMx - 100 baxkTy. [IMHY HOYTM @O JIECTHMYHHEM MapliaMm, a TaKxXe I10
IaHOycaM M3MepsgnT IO IOJAMHe Mapua. OAIMHy OyTKM B OBEPHOM IIpOoeMe IIPUMHMMAT
paBHOM HyJo. IIpoeM, PacCIOJIOXEHHBM B CTeHe ToJjmmHOM Oojee 0,7 M, a Takxe

TaMOyp CcJenyeT CuUMTaTb CAaMOCTOSTEJIBHBEIMM ydYaCTKaMM TOPM3O0HTAJILHOTO IIYyTH,
VMERIMMM KOHEeUHYI IJMHYy 1 .
i
PacueTHOe BpeMs 5BBakyaluu JioIel t cJenyeT OIpeneliiTh kKakK CyMMYy BPeMeHU’
P
OBWXEHMS JIOOCKOTO INOTOKA IO OTIEJIbHEIM ydyacTKaM nOyTu t 1o dopmyrie:
i

t =t +t +t + ...+t , (I15.13)
P 1 2 3 i
roe t - BpeMs IOBMXEHMS JIOOCKOTO IIOTOKa Ha I[IepBOM (HadajibHOM) ydacTKe,
1
MMH. ;
t , t , .. t - BpeMA OBUWXEHUA JIOIOCKOTO IIOTOKa Ha KaxXIoM U3
2 3 i

CrenynmmMx IOCJIe MepBOTO ydyacTKa NyTHM, MMUH.

Bpemsa IOBMXeHMS JIOOCKOT'O IOTOKa IO IIepBOMYy Yyd4YacTKy OyTtu t , MHMH.,
i
ompenensgeTcsa o dopwmyse:

1
1
£ = ——me, (I15.14)



1
rne 1 - IJIMHA [NEepBOTO ydyacTKa OyTHu, M;
1
v - CKOPOCTH OBMXEHMS JIOICKOTO IOTOKa [0 TOPMBOHTAJLHOMY NIYTM Ha
1
nepBoM yuyacTke, M/MuUH. (onpemensoT no Tabmauue I[I5.1 B 3aBUCHMMOCTU OT

nJoTHOCTHM D) .
[[JIOTHOCTH OJHOPOIHOTO JIOICKOTO TI[IOTOKAa Ha I[epBOM ydacTke noyTu D

i
ompemeiysgeTcsa 0 QopMmyJie:
N x f
1
D = —————————————= , (I15.15)
1 1l x pmenwbTa
1 1
roe N - UMCJIO JIOOEY Ha [IepBOM ydacTKe, uell.;
1
f - cpenHsasa njomank TOPMBOHTAJILHOM IMPOEKLUMUM UYejioBeKa, M2, IIPpMHMMaeMas
paBHom 0,125;
OejbTa - WLIMPMHA [OEpPBOTO ydacTKa IyTH, M.
1
CKOpOCTb V IOBWXEHMS JIOOCKOI'O INOTOKA Ha ydacTKax [NyTH, CJIeIyK lMX II0CJe
1
epeoro, OpMHMMAKT 0O Tabiuue 5.1 B 3aBUCUMMOCTM OT MHTEHCHMBHOCTM IOBWXEHUS

JIIOOCKOI'O IIOTOKa II0O KaXIOoMy M3 3TUX YyHWaCTKOB IIYyTM, KOTOpaAd ollpenejideTCcd IIJid
BCeX y4"acCTKOB IIyTy, B TOM UMCJIe UM IIJId IBEPHBIX IIPOEeMOB, IIO @OpMYJ’Ie:

q X IejbTa
i-1 i-1
g = —————————————————= (I15.16)
1 neJsibTa
i
TOe meJjbTa , IOeJbTa - IMprHa pPacCMaTPMBAEMOTO 1-T0 M IpenmecTBYOIEITO
i i-1
eMy ydacTka IyTH, M;
q q — VMHTEHCUMBHOCTM IOBUMXEHMA JIOOCKOI'O IIOTOKa IO paccMaTpMBaeMOMYy
i i-1
i-My ¥ IOpellecTByIeMy ydacTkKaM OyTu, M/MuH.
VIHTEHCMBHOCTDL IOBMWXEHMS JIOOCKOI'O IIOTOKa Ha [IepBOM ydacTKe INyTM d = (
i-1
onpemengaT no Tabmuue I[I5.1 0o 3BHauveHuio D , yYyCTAHOBJIEHHOMY IO dopwmyJie

1
(II5.15) .

Ta6bnuua M5.1

MHTEHCUBHOCTbL 1 CKOPOCTb ABWXEHUA JNI0ACKOro noToka
Ha pa3HbIX y4acTKax I'IyTGI?I 9BaKyauun B 3aBUCUMOCTHU
OT NNOTHOCTN NOTOKa



MnoTHoCTb ["Opu3oHTanbHbIN NYTb [BepHon JlecTHULa BHU3 JlecTHuLa BBEPX
notoka D, CKOpOCTb VMHTEHCKB- npoewm, CKOpOCTb WHTEHCUB- CKOpPOCTb MHTEHCUB-
M2/m2 v, HOCTb @, VHTEH- v, HOCTb q, v, HOCTb q,
M/MUH. M/MWH. CVBHOCTb M/MWH. M/MWH. M/MWH. M/MWH.
:\:]/I/MVIH.
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 a7 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 15 13,5 8,5 8 7,2 11 9,9
n 6onee
HpmvieanMe : VMHTEeHCVMBHOCTDb IOBVIXEHUA B IBEPHOM InpoeMe IIpy IJOTHOCTUM
noroka 0,9 wu Oojyee, paBHas 8,5 M/MMUH., YyCTaHOBJIeHA IJg IOBEPHOTO IIpoeMma
mypuHoM 1,6 M u OoJjiee, a IPU IOBEPHOM IIpoeMe MeHbUeM WMPUHEL MHTEHCUBHOCTD
OBVXEHUS CJIenyeT OonpenesiaTe no dopmyne q = 2,5 + 3,75nenbra.
1
Ecnu 3HadeHMe (g , omnpegensemoe 1o ¢Qopmyse (II5.16), MeHblle MIM PaBHO
1
q , TO BpeMAa IOBMXEHMA IO ydYacTKy NyTM t , MMH., PaBHO:
max 1
1
i
£ o= oo, (15.17)
1 v

IIpy 5TOM 3BHAYEHUA J ’

16,5 -

M/MMH., ciylenyeT IIPMHMMATbL PaBHBEIMU
max

ANsi TOPU30HTAanNbHbIX NyTEN;




19,6 - onsa ABepHbIX MPOEMOB;



16,0 - Ana NnecTHULUbl BHU3;
11,0 - ang necTHULbI BBEPX.

Ecnin 3HaueHMe g , oIpenejieHHoe 10 dopwMmyJe (I15.16), ©Gormbme g , TO
i max
LMPUHY IOeJjibTa IaHHOT'O ydYacTKa NyTHU CJleOyeT yBeJMUMBATL Ha TakKoe 3HaueHUe,
i
IpY KOTOPOM COOJIoIaeTCs yYCJIOBUE:
q <= g . (I15.18)

Mpn HeBO3MOXHOCTU BbINOMHEeHNs ycnosusa (M15.18) WMHTEHCMBHOCTL W CKOPOCTb ABWXEHUS
MNIOACKOro NoToka Mo yyacTky i onpeaenstoT no tabnuue M5.1 npu 3HadeHun D = 0,9 n 6onee. NMpu aTom
cnegyeT yd4nTbiBaTb BPEMS 3a4epKKu ABUXKEHWS Niogen n3-3a obpasoBaBLLErOCs CKOMMEHNS.

BpeMH BaepPXKM t IOBUMXEHMA Ha ydyacTKe i n3—3a o6pa30BaBmerocq
3an
CKOIJIEHUs JIIOIeM Ha TIpPaHulle C [OOoCJenyliMM ydacTkoM (i+1l) omnpenemnsercs o
dopmyie:

i 1 1
t =Nx f x (-————————--——-—- - e ) s (II5.19)
3an q X mejbTa q X nmeJjbTa
D i+l i i
rne N - KOJIMUYECTBO JIOOEM, dYell.;
f - nyomanb TOPMBOHTAJIBHOM MNPOEeKUMM, M2;
q - MHTEHCMBHOCTBL IOBMXeHUsa depe3s yudacTok (i+1l) npm nmorHoctm 0,9 m
D
dosiee, M/MMH. ;
neJybTa - mMpMHa YydYacTKa, M, [IPM BXOXIEHMM Ha KOTOPHI 00paszoBajioCh
i+l
CKOIJIEHME JIoIe;
q - MHTEHCMBHOCTL IOBUXEHMS Ha ydacTkKe i, M/MuH.;
i
oejbTa - WMPMHA OpeAmecTByOIeTro ydacTka i, M.
i
BpemMms CymecTBOBAaHMS CKOIJIEHUS t Ha yuyacTke 1 omnpenesndgercs 1o dopwmyrie:
CK
N x f
t = - . (II5.20)
CK a xb
D i+l

PacueTHOe BpeMs 5SBaKyaluy 10 yYaCTKy 1, B KOHIE KOTOPOTO Ha TpPaHulle C
Yy4J4aCTKOM (1+1) obpasoBajioChk CKOIJIEHME JIOoIOelM, PaBHO BPEMeHM CYyLeCTBOBAaHMS

ckomJieHua t . PacueTHOoe BpeMsda SBaKyalun o y4acTKy 1 I@momyckaeTcs
CK

ompenesaTh MO bopwMmyJie:

t = ————- + t . (I15.21)

Ipy CcaIMSHMM B Hauajle yduacTka 1 »OByxX U 06oJjlee JIOICKUX IIOTOKOB (puC.
[15.1) MHTEHCMBHOCTBL IOBWMXEHMS g , M/MUH., ONpenejyisercs o dGopmyJe:
i

SUMqg X OeJyibTa



q = ———————————————————— , (I1I5.22)
i neJsibTa
i
roe g - MHTEHCMBHOCTbL IOBWXEHMUS JIOOCKMX [IOTOKOB, CJMBAKIMXCS B HavaJe
i-1
yyacrka i, M/MuH.;
nesbLTa - WMPVHA YYaCTKOB NYyTU CIUSHUS, M;
i-1
OejbTa - WLIMPMHA pPacCMaTpMBaeMOT'0 ydyacTKa IIyTH, M.
i
Ecim 3HaueHMe g , olnpenejieHHoe 1o QopMmyse (I15.22), ©GoJybume g , TO

1 max

NMPUHY IOeJibTa JaHHOTO ydyacTkKa NyTHu CcJenyeT yBeJMUMBaTh Ha Takoe 3HaueHue,
i

yTOOR COOJIOIOAJIOCE YCJIOBUE (I15.18). B o>sTOM crniydyae BpeMs OBMXEHMS IO

ydacTKy 1 omnpemensercsa no dopmyse (II5.17).

5.1
8

8[—1

1 — nauano yuacmka i

Puc. M5.1. CnusiHne noackux NoTokoB

Mpunoxexne N 6
K NyHKTY 45 MeToauku

PEKOMEHAYEMbIV METOL
OMPEOENEHVA YOENBHBLIX HACTOT PA3JIMYHbBIX TUTMOB PA3FEPMETU3ALINA
MATNCTPANBHOIO TPYBEOMNMPOBOAA

(sBeaeH Mpukazom MYC PO ot 14.12.2010 N 649)

YgenbHas 4acTtoTa pasrepMeTusaumm JIMHEMHOW 4acTu  MarucTpanbHoro TpybonpoBopa
onpegenseTcs cneaylowmnm obpasom:



A
a) Ha OCHOBE CTaTUCTUYECKMX AdaHHbIX onpenendeTcad 0asoBasl 4YacToTa pasrepmMmeTnsauunm cr,

Mpv OTCYTCTBUM AaHHbIX ANl BHOBb NMPOEKTUPYEMbIX MarMcTparbHbiX TpybonpoBogos gonyckaetca = CP

NPUHUMaTb PaBHOIA:
—7 -1 -1
14107 rox”-m ANst MarucTparbHbIX ra3onpoBOAOB;

-7 4 -1

2,7-10" ron” -m AN MarucTpanbHbIX HedTENPOBOAOB;

6) BbIAENAITCHA paccMaTpuBaemble Npy NPOBEAEHWUN PACYETOB TUMbI pasrepMeTnsaumu:

AN MarmcTparnbHbIX ra3onpoBOAOB:

j =1 - npokonbl (TpeLUnHbl, TOYeYHbIEe OTBEPCTUS), onpeaensemMble Kak 0TBepCTUs ¢ aguameTtpom 20
MM;

j = 2 - oTBepcTUs ¢ guameTpoM, paBHbiM 10% OT AnameTpa marmcTpanbsHoro TpybonpoBoaa;

j = 3 - paspbiB, onpedensdemMbini Kak obpa3oBaHue OTBEpPCTUS pa3mMepoM, paBHbIM AMaMETpy
MarncTpansHoro Tpybonposoaa;

ONns MarmcTpanbHbiX HepTenpoBoaoB:

j =1 - "cBnyu" - otBepcTusA ¢ xapaktepHbiMu pasmepamu 0,3-Lp/D (Lp - xapakTtepHbli pasmep
NPOAOSILHON TpeLmHbl, D - ycnoBHbIN gnameTp MarmctpanbHoro Tpybonposoaa), nnowaab AedeKkTHOro
otBepcTus - 0,0072-So (So - nnowaab NoNepeyHoro ceveHnsa MmarncTpansHoro Tpybonposoaa);

j = 2 - TpewuHbl, XxapakTepHbiv pa3mep 0,75-Lp/D, nnowaap AedektHoro otBepctus - 0,0448-So;

j =3 - "MnboTUHHBIA" pa3pbiB, xapakTepHbIn pasmep 0,75-Lp/D, nnowagbe AedeKTHOro 0TBEpPCTMS
- 0,179-So.

HonyckaeTtcs npy cooTBeTCTBYOWEM 060CHOBaHMM y4MTbIBATL M Apyrve Tunbl pasrepMeTnsaumnu;

B) paccmaTpuMBaloTCs WeCTb NPUYKUH pasrepmeTunsauum (i = 1 ... 6 - Tabnuua 16.1);

r) yoenbHas 4YactoTa pasrepMeTusaummn NMHENHOW YacTu marmctpaneHoro Tpybonposoga ang j-ro
TMNa pasrepMeTusaLmmn Ha ydactke m TpybonpoBoaa onpegenseTcs no gopmyne:

6
A,(M) =2, > f,(m)/100
i1 , (M6.1)

-1
Aer rox .
roe 6a3oBasi YacToTa pasrepMeTu3aLmy MarucTpansHoro Tpy6onposoaa, :

f.(m i .
”( )- OTHOCUTENbHAA 00514 I-OU NPUYKHBI pa3repMeTn3aumm ang jJ-ro tTuna pasrepmeTmnsaumm Ha
y4acTke m MarmctpasibHoro pr60I'IpOBOD,a;

f.
A) BenuuuHbl ) OnA  pasnuyHbIX  TUMOB  pasrepMeTv3auuyM AN PasfuyHbIX  y4acTKOB
marncTpanbHoro TpybonpoBoaa onpeaensoTcs no popmMynam:

flj = fljcp Ko Ky Ko 'knepl, (M6.2);
oy = Lo Ko .3y,

f3j = f3jcp ’ kac ) kKI’l3 , (|-|64),

f4] = f4jcp Ko 'knep27 (16.5):

fsi = T Kor (6.0

foi = Toi (6.7,

roe k'm, k?’ﬂ, kH"5, k"el’l, kﬁf’, k”"?, k(’ef’, k”ef’z, Kon MOMPaBOYHbIE  KOAPDULMEHTBI,
onpegensiemble no Tabruvue [16.2 C  y4eTOM TEXHWYECKUX XapakTEpUCTWK —MarucTpasbHOro

Tpybonposoaa.

Tabnwuua M16.1



Cpe,D,HeCTaTVICTVI'-IeCKaH OTHOCUTENbHadA gona aBapun, Bbl3BaHHbIX

AaHHOW MPUYMHON, Ha MarMcTpanbHbIX TpybonpoBoaax

[IpuumHa CpemHecTaTUCTHUUYECKAsa OTHOCKTEJbHAA HOOJId aBapuu,
BBI3BAHHBIX HOAHHOM npuumHOM, f (m), %
ijep
IPOKOJIEL oTBEpCTHUE paspLHB BCETro
(TpeuwmHs) ,
TOUEUHHE
OTBEepCTUI
j=1 j =2 j =3
i = 1|Buemnee Bos3pgercrBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpourenscrra,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nebexT MaTepMasioB
i = 3|Koppozusa 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|IOBwxeHue TpPyHTA, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BAHHOE
PP O OHEIMM
ABJICHUSAMU
i = 5|Oumbxu omnepaTopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|HIpoumne u 6,5/6,5 0,2/0,2 0/0 6,7
HEV3BECTHBE MPUUUHEL
NToro 50,3/55,0 |35,51/35,0 14,2/10,0 100
I'Ipmmeanl/le. B uucnutene npuBeaeHbl 3HaA4YeHUA AOnAa MarucrtpalibHblX Tra3onposoaoB, B

3HamMeHaTterne - MmarmcrTpalribHbIX He(bTeI'IpOBOD,OB.

MNonpaBoyHble KO3 PUUMNEHTBI K CpegHeCcTaTUCTUYECKON

OTHOCUTENLHOW A0NY aBapum

Tabnuua 6.2

[IonpaBOUYHENM KOBOOUILIMEHT 3HaUeHMeE MNONPaBOYHOTO
xoodduLmMeHTa
llonpaBouHEY KO3bomuMeHT k , 3aBMCAWMUN OT k =
TC TC
TOJIIMHE CTEHKM TPyOOmpoBOIa IesbTa (MM) = exp[-0,275 (nenpTa->=o) ]
[TonpaBOYHLIN KO2QOULIMEeHT k., 3aBUCAMNUM OT
3T
MMHMMAJIbLHOM TUIyOMHE 3aJioXeHMs Tpybonporoma (M) :
mMeHee 0,8 wM; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bojiee 1 ™M k = 0,73
3T
ITonpaBOYHLIN xkoabdmuMeHT k IJid Y4YaCTKOB
HHO
Iepexonos, BHIITOJIHE HHEIX METOIIOM HAKJIOHHO




HalpaBJIeHHOTO OypeHusa (masiee - HHB) :

Ha ydacCTKax BTUX [IepPexXOonoB; k =0
HHO
BHE DTUX YUYACTKOB k =1
HHO
[lonpaBOUHEM kO30OULMeHT k [IepexonoB d4epes
nepl
VMICKYCCTBEHHEIE MPENATCTBUA:
Ha TIIepexomax uYepe3 aBTOomopoTru, XeJle3HBIE k = 2
OOPOTM UM MHXEHEPHEE KOMMYHMKALUMA; nep
BHe Iepexonor JmOO Ha HUX [IPpelyCMOTPEHE k =1
3alMTHEE QYTJIAPE (KOXYyXM) M3 CTAJIbHEIX TPYyO nep
C TepMeTHu3alLMEN MEeXTPyDHOTO MNPOCTPaHCTBAa
[TonpaBOYHEIN xkonbdMLIMEeHT k YUMTHIB A
on
IIPpMMEeHEHME MaTEPMAJIOB U CPEeOCTB KOHTPOJIS IIpU
CTPOUTEJILCTBE:
oJist TPyOONIPOBOLOB, IIOCTPOEHHBIX B k =1
COOTBETCTBUM C TpeOOBaAHUAMM HOPMAaTUBHEIX on
OOKYMEHTORB;
IPY MCIOJNIB3OBAHMM YJIYUNIEHHEIX MaTepMrajioB U k = 0,07
IOIOJIHUTEJIb HEIX CpencTsB KOHTPOJISL npu on
CTPOMTEJIECTBE U IIOoCJenyoiemn BKCIJTYaTalum
TPyOONpPOBONOB
[TonpaBOYHEIN konbdMLIMEeHT k ’ YUMTHB Ao
KTC
BIMSHME TOJIUIMHBL CTEeHKM TpyOomnpoBoma (MM) Ha
YacTOTy pal3TepMeTu3aluy 10 IPUUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 mo 10; k =1
KTC
Bosiee 10 k = 0,03
KTC
ITonpaBOYHBIN KO2dOULIMEeHT k P YUMTHIB Ao
K3
BIIMSHUE IIPVMEHSEMEX CUCTEM 3allUTH OT KOPPO3UM:
oJis TPpyDONIpPOBONOB, [IOCTPOEHHEX B k =1
COOTBETCTBUM C TpeBOOBaHMAMU HOPMATUBHEX K3
OOKYMEHTOB;
IIPY MCIOJNIbBOBAHUM YJIYUUIEHHOM CMCTEMBl SBallMTH k = 0,16
(Tvm M KAyecTBO MIOJSLMOHHOTO TIOKPBITUS , K3
BIIEKTPOXVMUUECKA T 3ammTa, BHYTPUTPYOHAaS
IVAaTHOCTUKA UM T.II.)
ITonpaBOYHLIN KO2QOULIMEHT k , 3BaBucammy oT| k =
pIgRpI pIgRpI
omaMeTpa Tpybonporoma D (Mwm) = exp[-0,00156(D-274) 1]
ITonpaBOYHLIN KO2QOULIMEHT k P YUMTHIB Ao
nep2

NPOXOXIEeHME TpaccH TpyOonpoBOoma uYepes BOIHHE
nperpans ¥ 3ab0JIOUEeHHBEIE YyUYaCTKMU:
IOJIsT BOOHEIX I[IpeTrpan

0Jia 3ab0JIOUEeHHBIX YyUaCTKOB

IpM OTCYTCTBUM [IEPEXOHNOB JMOO  BBIIOJIHEHHBIX
MeTonoM HHEBE

k =5
nep

k = 2
nep

k =1

nep




[lonpaBOYHE KO®bOOMUIMEeHT Kk 3aBUCALNNA or |k = exp[-0,004 (D-264) ]
on on
onaMeTpa Tpyoonposoma D (Mm)




