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 cootBetcTBUMM ¢ PepepanbHbiM 3akoHOM OT 27 gekabps 2002 r. N 184-d3 "O TexHMYecKom
perynvpoBaHmun" <*> u NoctaHoBnenunem lNpasutenscrtea Poccuiickon Pegepauum ot 31 mapta 2009 r.
N 272 "O nopsiake npoBeaeHMs pacyeToB Mo OLieHKe NoXapHOro pucka" <**> npukasbiBato:

<*> CobpaHue 3akoHogaTtenbcTBa Poccunckon degepaumm, 2002, N 52 (vactsb I), 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

Mpunoxexue
k Mpwukazy 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. Hactosiwaa wmeToauMka onpedeneHusl pacyeTHbIX BeNWYMH  MOXAapHOrO  pucka Ha
NPOn3BOACTBEHHbIX OObekTax (panee - MeToguka) ycTaHaBNMBaeT MOPSL4OK pacyeTa BeNUYMH
NOXapHOro pucka Ha NPoM3BOACTBEHHbLIX 00bEKTax (ganee - 06bekKT).

MonoxeHus HacToswen MeToaukn He pPacnpPOCTPAHSOTCA Ha onpefenieHne pacyeTHbIX BEMUYUH
MOXapHOro p1cka Ha NPOU3BOACTBEHHbIX OObeKTax crneLManbHOro Ha3HavyeHusl, B TOM Yucne obbekTax
BOEHHOIO HasHadeHusi, obbekTax npou3BOACTBA, MepepaboTkM, XpaHEeHWs pPagUoaKTUBHBIX U
B3pbIBYATbLIX BELLECTB M MaTepuarnoB, OOBbEKTax YHUUTOXEHUSS U XPaHEHUst XUMUYECKOTro OPYXUs U
CpeacTB B3pblBaHWUs, HA3€MHbIX KOCMUYECKUX 0OBbEKTaX M CTApTOBBLIX KOMMIIEKCAX, MOPHbIX BbIpaboTkKax,
0ObeKTax, pacnornoXeHHbIX B Niecax.

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

2. PacueTbl NO OLEeHKe NOXapHOro pucka NpoBOAATCS MyTEM COMOCTABMIEHUS PACYETHBLIX BENUYUH
NMoXapHOro pucka C COOTBETCTBYKOLLMMM  HOPMATUBHBIMM  3HAYEHUSIMU  MOXAPHbIX  PUCKOB,
ycTaHoBneHHbIMM PenepanbHbiM 3akoHOM OT 22 utons 2008 r. N 123-d3 "TexHu4eckmin pernameHTt o
TpeboBaHMsIX NoXapHon 6e3onacHocTn" <*> (nanee - TEXHUYECKUI pernameHT).

<*> CobpaHwue 3akoHogaTtenbcTBa Poccuiickon ®egepauun, 2008, N 30 (vactb 1), cT. 3579.

3. OnpegeneHve pacyeTHbIX BEMUYMH MOXaPHOrO puUcka Ha OObLEKTe OCYLIEeCTBNSAeTcA Ha
OCHOBaHMU:



a) aHanm3a noXKapHowm OMacHOCTU 00BLEKTa;

0) onpefeneHns 4acToThl peanusaunm NoXapoonacHbIX CUTyauun;

B) NOCTPOEHMS NoJien onacHbixX 0akTOPOB NoXapa Ang 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 HacToswen MeToankm MCNONb3YHTCA OCHOBHbIE MOHATUS, YCTAHOBMEHHbIE CTaTbeW
2 TexHN4ecKoro pernamMeHTa.

Il. O6wme TpeGoBaHNA K ONpeAeneHnio pacyeTHbIX BESIMYMH
NoXapHOro 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
TEXHONOrMYecKoro npoLecca;

B) onpedeneHwe Ans KaAoro TEXHOSOrM4eckoro npouecca nepeyHst MPUYMH, BO3HWKHOBEHWE
KOTOpPbIX NO3BOMSAET XapaKTepnsoBaTb CUTYaLMIO Kak NOXXapoonacHYo;

) NOCTpOEHWEe CcueHapueB BO3HMKHOBEHMS W pasBUTWUS MOXapoB, BNeEKyWwmnx 3a cobon rmbernb
nogen.

7. AHanu3 noxapHOW ONacHOCTUM TEXHOMOIMMYecKoW cpedbl U MnapameTpoB TEXHOMOrMYECKUX
npoLeccoB Ha 06bekTe NpedycMaTpyMBaeT COMOCTaBMEHNe nokasaternen NoXapHon ONacHOCTM BELLEeCTB
n mMaTepuanos, obpaljalmxcs B TEXHOMNOrMYecKoM Mpouecce, C napameTpaMu TEXHONOrm4ecKkoro
npovecca.

lMepeyeHb noTeHUManbHbIX WMCTOYHMKOB 3aXUraHUs MNOXapoomnacCHOW TeXHOMOrnyeckow cpeppl
onpegensieTca MNOCPEACTBOM COMOCTaBMEHWS MNapamMeTpoB TEeXHOMOrMYeckoro npouecca W MHbIX
WCTOYHUKOB 3aXXMraHUsi C MoKasaTensaMm noXKapHow onacHOCTU BELECTB 1 MaTepuanos.

8. OnpegeneHve nepeyvHs MoXapoomnacHbIX aBapWWHbIX CUTyauuin M NapameTpoB ANS KaX[oro
TEXHONOrMYecKoro npouecca OCYLLIEeCTBMAETCA Ha OCHOBE aHanusa MoXapHOW OMacHOCTM KaXaoro u3
TEXHONMOrMYeCcknx npoLeccoB, npegycMmaTpuBatollero BbIOOp cuTyauui, nNpu peanusauuym KOTOpPbIX
BO3HMKaET ONacHOCTb AN Ntoden, Haxo4aWmuXcs B 30HE MOpaXkeHus onacHbiMy dpakTopamu noxapa,
B3pbIBa 1 COMYTCTBYIOLWMMM NPOSABAEHUAMM ONacHbIX hakTOPOB Nnoxapa.

He nognexat paccMOTPEHWI0 cuTyauuwn, B pesyrbTaTe KOTOPbIX HEe BO3HMKAeT OnacHOCTb AnS
XW3HW 1 300pOBbA Niogen. 3TN CUTyauun He y4UTLIBaKOTCH NPW pacyeTe NOXapHOro pucka.

9. [Ona kaxgow noxapoonacHoW cuTyaumm Ha obbekTe npuMBOAUTCSA OMNUCaHWe MPUYMH
BO3HWUKHOBEHMSA U PasBUTUS NOXapOOMNacHbIX CUTYaLWA, MECT UX BO3HWKHOBEHUS U (DAKTOPOB Noxapa,
npeacTaBnsoLWLMX ONacHOCTb AN XXU3HU U 300POBbA N0AeN B MecTax ux npebbiBaHuS.

10. Ona onpegeneHns MNpUYMH BO3HWMKHOBEHMS MOXapoomnacHbIX CUTyauun paccmaTpuBaloTcs
cobbITUS, peanu3aumsi KOTOPbIX MOXeT MpuBecTM K oOpa3oBaHMKO roptoyert cpedbl U MOSABEHMIO
WCTOYHUKA 3aXKMUraHus.

Hanbonee BepoATHbIMKM COObITUAMW, KOTOpble MOFYT SBAATLCA MNPUYMHAMU  NOXapOOMNacHbIX
cuTyauun Ha obbekTax, cunTaroTcs cnegyoLme cobbiTus:

BbIXO4 MapameTpoB TEXHOJIOMMYECKMX MPOLIECCOB 3a KPUTMYECKUE 3HAYEHWsi, KOTOPbIA BbI3BaH
HapyLleHMeM TEeXHOMOrM4eckoro pernaMmeHTa (Hampumep, nNepenvB XXWAKOCTU MpU CIIMBO-HANMBHbIX
onepauusix, paspyweHve obopynoBaHMsS BCreaCTBME MPEBbILWEHUS OABAEHUA MO TEXHONOrMYeCcKUMm
npuyvHaMm, NOSIBNIEHWE MCTOYHUKOB 3aXMraHwst B MecTax ob6pasoBaHUSA rOprHoYMX rasonapoBO34YLUHbIX
cmecen);

pasrepmMeTn3auus TeXHOMormyeckoro o6OpyAOBaHWs, Bbl3BaHHAs MeXaHW4Yeckum (BNusiHMe
MOBbILLIEHHOTO WM MOHWKEHHOIO AaBMNeHWs, AMHAMUYECKMX Harpy3ok 1 T.n.), TemnepaTtypHbiM (BnvsiHWe
MOBBILLIEHHBIX WM MOHWXEHHbIX Temnepatyp) M arpecCcuMBHbIM XUMWUYECKUM (BMMSIHWE KUCMOPOAHOW,
CEepPOBOLOPOAHOM, ANEKTPOXMMUYECKON M BUOXUMNYECKO KOPPO3nK) BO3OENCTBUAMY;



MexaHM4ecKkoe noBpexaeHne obopyaoBaHus B pesynbrate ownbok paboTHWKa, nageHust
NpeaMeToB, HEKa4YeCTBEHHOrO MPOBEAEHUS PEMOHTHbIX WM perfaMeHTHbIX paboT u T.n. (Hanpumep,
pasrepmeTu3aumsi oOOpyoOBaHMA 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
BO3HWKHOBEHWNS] MOXapa B 34aHusX, COOPYXEHUAX W CTPOeHusX (Janee - 34aHusd) pasfiuyHoro
Ha3Ha4yeHwusi, PacrnoNOXeHHbIX Ha TEPPUTOPUM OOBEKTA.

B nepeyHe noxapoonacHbIX CUTyauui NPUMEHUTENBbHO K KaXOOMY Y4acTKy, TEXHOJOrMYeCKOn
YyCTaHOBKe, 34aHuI0 O0bEeKTa BbIAENAKTCA IPyNnbl NOXapoonacHbIX CUTYauui, KOTOPbIM COOTBETCTBYIOT
OOMVHaKOBble 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 000pPyAOBaAHUS;

B) 06 OLWMBOYHLIX OENCTBUAX paboTHMKa OO BLEKTa;

r) O rMgpPoOMETEOPONIOrMYecKkon o6CTaHOBKE B paioHe pa3MeLleHnss 00beKTa;

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

14. [na onpegeneHns 4acToTbl peanu3auuy noXxapoonacHbIX CUTyauui MOryT MCNONb30BaTbCS
CTaTUCTUYECKME AaHHble MO aBapUMHOCTU UMW pacyeTHble AaHHble MO HaAEXHOCTU TEXHOMNOrMYeCcKoro
o6opyaoBaHns, COOTBETCTBYIOLLME cneunduke paccMaTpnsaemoro obbekra.

15. NHdpopmaumst o yacToTax peanusaumm noxapoonacHbIX CUTyaLuin (B TOM YMCIE BO3HUKLUMX 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
34aHuax npuBedeHsl B npunoxeHun N 1 k HacTosAwen MeToguke.

lMocTpoeHune nonew onacHbIX akToOPOB noXxapa Ans pasnuyHbIX
cLueHapueB ero passutus

16. MNpw NocTpoeHMn nonew onacHbIX hakTopoB NoXapa ANA pas3fnNuyHbIX CLEeHapyeB ero pasBuTus
YYUTbIBAKOTCS:

TENnnoBoe u3fnyyeHne npu pakenbHOM ropeHuM, Moxapax MNPOSIMBOB FOPHYMX BELLECTB Ha
NMOBEPXHOCTb M OrHEHHbIX LUapax;

n30bITOYHOE AaBneHne U UMMYMbC BOSHbI AABMEHWS NMpU CrOPaHUM ra3onapoBO3AYLUHOW CMecH B
OTKPbITOM NPOCTPAHCTBE;

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

N36bITOYHOE AaBNEHWE NPY CroOpaHMM ra3onapoBO3aYLLIHOW CMECH B MOMELLEHUN;

KOHLIEHTPaLMS TOKCUYHBIX KOMMOHEHTOB NPOAYKTOB rOPEHNS B NMOMELLIEHNM;

CHWXEHMEe KOHLIEHTpaLMM KMCIOPOAa B BO3AYXE NOMELLEHHS;

3ablMNeHne aTMocdepbl MOMELLEHUS;

cpegHeobbeMHasi TemnepaTypa B NOMeLLeHnu;

ab3sau ucknrodeH. - MNMpukaz MYC PO ot 14.12.2010 N 649;

pacLmpsoWmecs NpoayKTbl CropaHns Npu peanu3aunm noxxapa-BCrbILLKM.

OueHka BenuUMH ykasaHHbIX (hakTOpOB MPOBOAWUTCA HA OCHOBE aHanmsa (U3NYeCKUX SBIEHUN,
npoTeKkallWmx Npyv MoXapoonacHbIX CUTyauusx, noxapax, B3pbiBax. [lpy 3TOM paccmaTpuBaloTcs



crnegylowune MpoLecchl, BO3HMKAKLIME NPWU peanu3aumu MnoXapoonacHbIX CUTyauui W MOXapoB WUNn
ABNAOLLMECS UX NOCNEeACTBMAMM (B 3aBMCMMOCTU OT Tuna obopyaoBaHus 1 obpallaromnxcst Ha oobekTe
roptoYMX BELLECTB):

NCTEYEHME XNOKOCTN U3 OTBEPCTUS;

NcTeyeHne rasa u3 OTBEpPCTUS;

OByxda3Hoe ucteyeHne 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
UIN CXUXKEHHBIM FOPHOYUM rasom;

TenmnoBoe M3rnyyeHne OT noxapa NposiBa U OrHEHHOTO Lwapa;

peanu3auns noxapa-BCrblLLKY;

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

ncnapeHue >XngKkocTu U3 Nponuea;

obpa3zoBaHve rasonapoBo3ayLIHOro obnaka (rasbl 1 napbl TsHKenee Bo3ayxa);

cropaHue ra3onapoBo34yLUHON CMECU B TEXHONOrMYeCckoM 060pyaoBaHMM U MOMELLLEHUN;

noxap B NOMeLLEHNN;

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
BO3HWKHOBEHWUW NOXapOOMNaCHbIX CUTyaLniA U NOXapoB.

17. [OAns onpegeneHusi BO3MOXHbIX CLIEHApMeB BO3HUKHOBEHUSI U pPas3BUTUS MOXapoB
peKoMeHyeTCsl MCNONb30BaTb METO/ NIOrMYECKUX AepeBbeB coObITUI (Qanee - TIorM4yeckoe AepeBo).

CueHapuii BO3HWKHOBEHWSI M pPa3BUTUSA MOXapOoOMacHOW cuTyaumu (noxapa) Ha JforM4eckom
AepeBe OTpaxaeTcsa B BuAE MNOCNefoBaTeNbHOCTM COObITUA OT MCXOOHOrO A0 KOHEYHOro cobbiTusi
(nanee - BeTBb AepeBa cobbITUNR).

Mpouegypa nNOCTpOeHMs forMyeckoro gepesa cobbiTuii nNpuBegeHa B npunoxeHun N 2 K
HacToswen MeToauke.

Mpn NOCTPOEHMN NOTNYECKOro AepeBa COBbITUI UCMOMb3YIOTCS:

YCIOBHasi BEPOATHOCTb peanu3auun pasnuyHbiX BEeTBEW FOrMyeckoro pgepeBa cobbiTun 1
nepexoa NoXapoonacHOM CMTyaLumMm Unm noxapa Ha Ty Un MHY0 CTaauilo pasBuTuUS;

BEPOATHOCTb 3(hpeKkTUBHOIro cpabaTbiBaHUA COOTBETCTBYHOLUMX CPEACTB NPeaoTBpaLUEHUss Mnu
rfiokanusaLumn nNoXxapoonacHon cMTyauumn nnu noxapa (MpUHMMaeTcs Ncxoasa U3 CTaTUCTUYECKMX AaHHbIX,
ny6nnKyeMbIx B Hay4YHO-TEXHUYECKOM XypHarie "TloxapHas 6e3onacHOCTb" unmn nNo 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 onacHbix hakTOpoB MOXapa MNPOBOAMTCA C MOMOLLbO METOAOB, MPUBEAEHHBIX B
npunoxeHun N 3 k HacToswen MeTtoguke.

OueHka NocneacTBU BO3AENCTBMSA OMacHbIX (pakTopoB noxapa
Ha niogen Ansg pasnuyHbIX CLEeHapues ero passutus

19. OueHka nocnencTBuM BO3OEUCTBUA OMacHbiX (pakTOpoB MoXapa, B3pbiBa Ha Nogen ans
pasnU4YHbIX CUEHapueB WX pPa3BUTUS OCYLLECTBMSETCA Ha OCHOBe conocTaBneHns wuHdopmauum o
MOOEeNMpPoBaHUN OUHAMUKKN OnacHbIX (DaKTOPOB NoXxapa Ha TeppuTopumn ob6bekTa 1 npunerarLen K Hemy
TEPPUTOPUN U MHAOPMaLMN O KPUTUYECKUX ANA XKU3HU M 300pPOBbA NOAEN 3HaYeHUsX OnacHbIX
dakTopoB noxapa, B3pbiBa. [AnNA 3TOro WCNONb3YKTCA KPUTEPUU MOpaXeHus ngen onacHbIMU
dakTopamu noxapa.

20. MNpwu oueHke nocnencTeMi BO3OENCTBMSA OMACHLIX (haKTOPOB MnoXapa, B3pbiBa Ha nogen ans
pasnU4YHbIX CLEHapueB pasBUTUS MOXApOOMacCHbIX CUTyauLuin npegycmaTpuBaeTcs onpeaerieHve yucna
nogen, nonaeBLLKMX B 30HY NMOPaXXeHMs onacHbiMy hakTopamm noxapa, B3pbiBa.

[na oueHKn NoXXapHOro pmucka UCMoNb3ylT, Kak NpaBuIio, BEPOATHOCTHbLIE KPUTEPUN MOPAXKEHMS
nogen onacHeiMy  paktopamu noxapa. [JeTepMUHUPOBAHHbIE KPUTEPUM  UCMOMb3YHOTCA  MNpwU
HEBO3MOXXHOCTU MPUMEHEHUS BEPOATHOCTHBIX KPUTEPUEB.

[eTepMnHnpoBaHHble U BEPOSITHOCTHbIE KPUTEPUM OLEHKU MNOpaxarlllero AenCTBUSA BOJHbI
OaBreHus 1 TEMMOBOro U3ny4yeHus Ha niogen npueseneHsl B npunoxeHun N 4 k HacTodwen MeToauke.

AHanua Hanuuusa cucteM obecneveHnst NoXxXapHoM
6e3onacHoCcTM 30aHui



21. MNMpwn aHanu3e BNUsiHUSA cucteM obecrnedeHnst NnokapHonm 6e30nacHOCTU 34aHWA Ha pacyeTHble
BEMWYMHbI MOXAaPHOro pucka npeaycMaTpyMBaeTCs pacCMOTPEHMEe KOMMIeKca MeponpuaTui  no
obecneyeHno NoxapHon Ge3onacHoCcTM obbekTa.

Mpn aTOoM paccmaTpuBaloTCa Ccrneaylwue MeponpuaTus no  0bGecneyeHuio  MoXKapHOW
BesonacHocTu:

MEepOonpuUsTUS, HanpasfeHHbIE Ha NpeaoTBpaLLEHME NOXapa;

MEepOonpUsTMS MO NPOTUBOMNOXaPHON 3aLLuuTe;

OpraHu3aLMoOHHO-TEXHNYECKME MePOoNpUsTMS No obecneyeHnto noxapHon 6e3onacHoOCTH.

22. Meponpuatns no obecneyeHno noxapHon 6e30nacHOCTM Y4YUTbIBAOTCA NpU onpeaeneHuu
YacToT peanus3aLluu NoXapoonacHbIX CUTyaLWhA, BO3MOXHbIX CLEHapueB BO3HUMKHOBEHUS U pa3BUTUS
noXxapoB W MOCNEACTBUA BO3AEWCTBMSA ONACHbIX (QAKTOPOB MoXapa Ha nogen Ansg pasnuyHbIX
CLieHapveB ero pasBuTus.

. TTopsiAOK BbIYMCIEHNSA pacYETHbIX BENTUYUH NOXaPHOro
pucka Ha obbekTe

23. Pac4yeT 3Ha4YeHUN VMHAMBUAOYANbHOTO M COLMANbHOrO MoXapHbIX PUCKOB B 30aHUSAAX U Ha
Tepputopun obbekTa, a Takke B cenutebHon 3oHe BO6NM3M obbekTa NpoBOAUTCS C UCMOSb3OBAHNEM 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 - UMCJIO CLeHapMeB pPas3BUTUSA [IOXAPOONIACHEX CUTyauuy (Ioxapos,
BeTBeM JIOTMUECKOTO IepeBa COOBITUM) ;
Q (a) - YCJIOBHAS BEPOSTHOCTL IIOPAXEHMS UEJIOBEKa B OIPeleJIEeHHOM TOouke
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

J
-1
IIOXapOOIIaCHEIX CMTyaLU/IﬁI, ron
CIOBHbIE BEPOSATHOCTU MOpPaXKeHUs YerioBeka
nogen onacHoiMm doaktTopamMmu noxapa, B3pbiBa.
(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)

Mpn pacyeTe pucka paccMaTpuBalTCa pasnuyHble METEeoPOSIormyeckme YCrioBus C TUMUYHLIMU
HanpaBfieHMAMN BETPOB 1 0XXNOAEMOWN YaCTOTON UX BO3HUKHOBEHUSI.

25. Tlpu npoBegeHWn pacdetTa pucka npegycMaTtpuMBaeTCa pacCMOTPEHUE  PasfUyHbIX
NnoXapoomnacHbIX CUTyauun, onpegerieHne 30H NopaKeHWst onacHbiMM (hakTopamu noxapa, B3pbiBa U
YacToT peanu3auun YykKasaHHbIX MoXapoonacHbiX cuTyauui. Ons ygobcTBa pacdeToB TeppuTopus
MECTHOCTM MOXET pa3fenaTbCs Ha 30Hbl, BHYTPU KOTOPLIX BENUYMHbI P(a) nonaratcs 0AMHaKoBbIMM.

26. B HeobxoamMmbIx cny4vasix oLeHKa YCIOBHOM BEPOSTHOCTU NMOpaXeHUsi YernoBeKka NpoBOAMTCS C
Y4E€TOM COBMECTHOIO BO3AENCTBMA Oonee Yem ogHOro onacHoro dakropa. Tak, Hanpumep, Ons pacyeTa
YCIOBHOM BEPOATHOCTM MOpaKeHWs 4erioBeka Npu peanusaumn cueHapusi, CBA3aHHOro CO B3pPbIBOM
pesepByapa C nerkoBocnnameHsitoencs xuakocTeto (ganee - JIBXX) nog aasneHvem, Haxoasuerocs B
odvare noxapa, HeobXxoAMMO Y4UTbIBaTb, KPOME TEMSIOBOrO W3MNy4YEeHUs OTHEHHOrO Lapa, BO34eNCTBUE
BOMMHbI JaBMEHUS.

YcisioBHasa BEPOATHOCTDb IIOPaXeHmAa geJioBeKa 0 (a) oT COBMECTHOTI'O

dj
HEe3aBUCHUMOI'O BOB,I[@?[CTBMH HEeCKOJIb KVMMM OIla CHBEIMM (DaKTOpaMV[ B pesyanaTe

onpenenarTCcAa No KpUtepmnam nopaxkeHusa



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

h
Q () =1- T (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
-1
27. BeJauuMHa [IOTEHLMaJbHOTO pucka P (rom ) B 1-oM [OMemeHMM 3OaHUI
i
WY [OOXapHOTO OTCeKa 3JaHua (Jajlee - 3»aHuMsA) OOBEKTa onpenesseTcs IO
dbopmysie:
(e pen. Ipuxaza MUC PO or 14.12.2010 N 649)
J
P =SUMQ x Q ’ (3)
i =1 3 dij
rne J - UYMCJIO ClieHapMeB BO3HMKHOBEHMUs [oXapa B 3IaHUN;
-1
Q - yacrToTa peanMsaluM B TeUeHMe Toha J-I'0 CleHapmus Ioxapa, Iond ;
]
Q - YCJIOBHas BEepPOSATHOCTL I[IOPaxXeHMUs deJiloBeKa IPY eT'0 HAaXOXIOEeHUM B
dij
i-oM nmoMemeHMM NPM peanmM3almy Jj-TO CLeHapus Ioxapa.
28. VYcJoBHas BEPOATHOCTL IOPaxeHusa dYeJjoBeka Q omnpegzesnseTcsa IO
dij
dbopmyie:
Q = (1 -P ) x (1 - D ), (4)
dij 917 ij
rone P - BEpOSATHOCTb 5SBakyaluu JIOOel, HaxXOoOsAMNMXCs B 1-OM [OMeleHUM
317
3OaHus, OIPpM peanms3aluy j-TOo CleHapusd noxapa;
D — BEpPOATHOCTb 5QPekTMBHONM pabOoOTH TEXHUYUECKUX CPEeICTB O OOeCIedeHMD
ij
0e30MnacHOCTM JIoIel B 1-OM IOMeleHMM IPpM peanmM3aluum Jj-I'0 CLeHapus noxapa.
29. BeposaATHOCTL 5BBakyauum P omnpemejyigeTcsa 0 QopMmyJie:
317
P =1-(1-P ) x (1 - P ) s (5)
317 3.117 I0.Bij
roe P - BEPOSATHOCTHb 3BakyaluuM JIOOEM, HaxXOOAUMXCS B 1-oOM NOMelleHuU
3.11]
3IaHMsA, [0 SBakKyallMOHHBIM [yTAM IPM peayMs3alumMM J-T0 ClLeHapusa Ioxapa;
P - BEpOATHOCTH BHIXOHA M3 3OaHMUA JIOOEeM, HaXOOANMXCS B 1-0OM
IO0.Bij
IIOMEUIEHUM, dYepes aBapMuMHLE WMJIM MHBE BBIXONEHL.
IIp OTCYTCTBMUM IOaHHHX BEPOATHOCTbL P OOIyCKaeTCs NPUHMMATL PaBHOM
IO0.Bij
0,03 npm HamMuuM aBapMUMHEX MM MHHX BHx0mOB M 0,001 npm mMxX OTCYTCTBUM.
30. BepoATHOCTH BBaKyaluMM IO SBAKYyAaLUMOHHBM IyTaM P onpeneyseTcs Io
3.11ij

bopmyie:



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 Hauajla peajus3aluum J-T'0 CleHapus I[oxapa IO
Oij
OJIOKMPOBAHMSA DBAaKyalUMOHHEX NyTeM B pPe3yJabTaTe pPacHpOCTpaHEeHMs Ha HUX
omnacHHEX (akToOpOB MHOXapa, MUMeKIMX NPpeleJIbHO IONYyCTMMEE OJid JIoOe) 3HaUYeHUS
(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 Hauaja peanms3auuy Jj-To CLeHapus Ioxapa
H.21j
OO Hauajla »BakKyaluumu JIoIey M3 1-T0 [NOMelleHMS, MMUH.
31. Bpemsa oT Hauajla [oxapa OO Hauajla SBakyaluu JIOIeN Tay oJjsga 3OaHuM
H.S

Be3 CcuCTeM ONOBEINEHMS OINpeneyigeTCcsa [0 pes3yJbTaTaM MCCJIeOOBaHMA NOBEeOEeHUSI
JIOIEeM NpKM NoXapax B 3HaHMAX KOHKPETHOT'O Hasz3HAUeHMA.
[Ipr HaIMuMM B 30aHMM CHUCTEMBl OIOBEIEHMSA JIOOEeM O IHoXape M yIpaBJIeHUS
sBakKyaluMen Jmoneyr B 30aHuaAx (manee — COYI) Tay IIPMHMMaETCS PaBHBIM BPEMEHU
H.3
cpabaThHBaHMSA CUCTEMBEl C Yy4eTOM €€ MHEPLMOHHOCTM. IIpM OTCYTCTBUM HEOOXOIOMMEIX
MCXOIOHBIX IOAaHHBIX IJIA OIpeleJjIeHMs BPEeMeHM Hadajla 5BakKyaluum 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 onpernesseTcs no dopmyJe:
3.117
0,999, ecmu t < 0,8 x Tay
Pij 6117
P = < . (7)
2.1017 0,001, ecmum t >= 0,8 x Tay
Pij 61117

33. Bpema oT Havyana noxapa A0 OnOKMPOBaHMS 3BaKyaLMOHHbIX MNyTEW B pesynbrarte
pacnpoCcTpaHeHus Ha HMX onacHbIX PakTOPOB NoXapa 1 pacyeTHoe BpeMs 3Bakyauum onpegensoTcsa no
MeTodam, npmseaeHHbIM B npunoxeHun N 5 k HacToswwen MeTtoguke.

PacueTHoe BpeMH SBaKyaluum t paCCLH/ITbIBaeTCH HpM MaAKCVMaJIbBHO BOBMO)KHOIZ

Pij
pacquHOﬁ UMCJIEHHOCTU J'IIO,JIeI?'I B 30aHmm, onpenenHeMoﬁ Ha OCHOBEe peLUeHI/HZ I10
OopraHmzanumnm SKCIJIyaTaluumnm 30aHm4g, oT HauboJee ynaneHHoﬁ OT OS5BAKYAlLIMOHHBIX
BEIXOIIOB  TOYKMU i-ro momemeHus. J[ONyCcKaeTCs ONpPenesieHME PAaCUETHOTO BPEMEHU
S5BaKyalluM Ha OCHOBEe SKCHepMMeHTaI{beIX IOaHHEBEIX .
,HJ'[F[ onpe):[eneHM;[ YVKas3aHHBEIX BHIIE BEJIMYMH Tay jZ8 t OOoIIyCKaeTc4da



61117 Pij

OOIOJIHUTEJIbHO MCIOJIb30BAaTh METOHH, CoOepxallMecsa B MeTOIMKAax OoNpelesleHus
PacCyYeTHEIX BEJIMUMH [NOXAPHOTO PMCKA, YTBEPXIEHHHBX B YCTaHOBJIEHHOM MOpsAIKe.

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 [OpU peaamsauum  J-Io
CleHapusa IoXapa onpenejyseTcs 0 dopMmyrie:

K
D =1- T(1-D ), (8)
ij k=1 ijk
rge K - 4UMCJIO TeXHMYECKMX CPeNCTB NPOTMBOMNOXAPHOM SBalMTHL;
D - BEpPOATHOCTb 50pPexTMBHOTO CcpabaTeBaHMA (BEIIOJIHEHUA 3anadu) Kk-ro
ijk

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

HpM OTCYTCTBMM IaHHEIX IIO SQQQKTVIBHOCTM 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
(PBaKyUpPyOLUXCI) B i-oM m[oOMemeHMM 3BOaHuUsA JHoOeV INOpM  peanusauum  j-IT'0
CLleHapmda I1oXxapa. Hp]/[ STOM YUMTHBAKTCA cCJlegyruue MepPpOIlpUMATUA:

npuMeHeHne OObEeMHO-NMaHNPOBOYHBLIX W KOHCTPYKTMBHBIX — pelleHun, obecnevmBaroLmnx
OrpaHu4eHne pacnpocTpaHeHns noxapa B 0Oe3onacHylo 30Hy (MpM oOpraHM3auMuM 3Bakyauum B
BesonacHyto 30HY);

HanMune cuctTem NPOTUBOALIMHOM 3aLLMTbl paCCMaTPUBaEeMOro NOMeELLEHNs U NyTen aBakyauuu;

MCronb3oBaHME aBTOMATMYECKMX YCTAHOBOK MNOXapHoW curHanu3sauum (ganee - AVYIIC) B
coyeTaHun ¢ COYJ3;

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
9BaKyauMn HaxodsLWMXCA B 3aliMLIaeMOM MOMELLeHUN fnogen (Hanpumep, npyv Hanuuun yCTaHOBOK
ra3oBOro NOXapoTyLUeHns).

MHavBuayanbHbIN NOXapHbLIA PUCK B 30aHNSIX
W Ha TeppuTopun obbekTa

37. lhgmBrayanbHbIN NoXapHbIA pUCK (ganee - uHaAMBUAyanbHbIV pyUck) Ans paboTHUkoB obbekTa
OLleHMBAETCS YacTOTON nopaxeHust onpegeneHHoro paboTHMka obbekTa onacHbIMKU hakTopamu noxapa,
B3pblBa B TeYeHUe roga.

O6nacTu, Ha KoTopble pa3buTa TeppuTopust 0ObEKTa, HYMEPYIOTCS:

i=1,..1L

PaboTHukM obbekTa HymepyTCs:

m=1,...M

Homep paboTHMKa m, OAHO3HAYHO onpefensieT HauMeHOBaHWE [LOMKHOCTM paboTHMKA, €ero
KaTeropuio M Apyrme ocobEeHHOCTM ero NpPodeccMoHanbHOM OEeATENBHOCTU, HEOOXOOUMOM OM1S OLEHKM
noxapHon ©esonacHocTu. [JonyckaeTcs NMPOBOAMTb pacyeT MHOUBMAYAINbHOrO pucka gns paboTHuka
00bekTa, OTHOCS ero kK o4HON Kateropun Hanbonee onacHou npodeccumn.
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38. BemmuMHa MHIMBUIOYAJBHOTO PMUCKa R (ron ) &nyna paboTHMKA M OOBEKTA
m
IpM er0 HaxXOXIEHMM Ha TEeppUTOopMM OOBEKTa oHNpemesigeTcsa No dopMmyJie:



I

R = SUM g x P(1i), (9)

m i=1 im

rone P(i) - BemuMumHa [OOTEHUMAJBHOTO pPHUCKa B 1-0M 0BJAaCTU TEepPPUTOPUN
-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,

onpernesideTcd I10 @opMyne:

N
R =SUMP xqgq , (10)
m i=1 i im
-1
roe P — BeJIMUMHAa I[IOTEHLMAJIBHOI'O pMCKa B i—OM IIoMelleHMM 330aHuAa, I'on0 ;
i
q - BEPOSATHOCTHL MNPUCYTCTBMA pPabOTHMKA M B 1-OM IOMEEHWMU;

im

N - 4MCno NoOMeLLeHMN B 30aHNN, COOPYXEHUN N CTPOEHUN.

40. WHgueBmayanbHbIl puck paboTHMKa m obbekTa onpefensetca kKak CcymMma BeNnuYuH
WHOMBUAOYANbHOTO puUCKa MpU HaxoxaeHwn paboTHMKa Ha Tepputopunm WM B 3daHusAxX obbekTa,
onpegerneHHbIx no gopmynam (9) n (10).

41. BepOHTHOCTb q ornperneJjidercd, ncxXonda ¥’M3 OOoJIM BPEeMeHM HAXOXIOeHUA

im
paccMaTpMBaeMOTO UeJIoOBeKa B OIpeleJieHHONM O6JIaCTY TeppuTopuM u/uiam B 1-om
IIOMellle HUM 30aHmAa B TedYeHMe Ironoa Ha OCHOBE pemeHMﬁ I10 OopraHM3alnmn
SKCIJyaTaluM U TEeXHUUIECKOTO OOCIyXMBaHMA ODOPYyIOBaHMS M 3HAaHUM OOBEKTA.

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 NPUCYTCTBMS NIOOEN B 3[4aHMSAX, COOPYXEHUAX U CTPOEHUsaX BOMM3M
NPOn3BOACTBEHHOIO 06bEKTA:

AN 30aHVA, COOPYXXEHMIN 1 CTPOoeHu knaccoB ®1 No PyHKUMOHANBLHON NOXapHOW ONacHoOCTH - 1;

ONs 30aHWA, COOPYXEHUN 1 cTpoeHun knaccoB P2, ®3, ®4 n 5 no PyHKUMOHANbHOW NOXapHOWN
OMNacHOCTU C KPYINIOCYTOYHBbIM PEXUMOM paboTbl - 1, MPM HEKPYINIOCYTOMHOM pexume paboTbl - Jons
BpPeMeHU NMpUCYTCTBUA NOAeN B COOTBETCTBUM C OpraHuM3aLMOHHO-pacnopsaauTernbHbIMU AOKYMEHTaMun
ONga 3TUX 30aHUIN, COOPY>KEHUN U CTPOEHUIA.

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

43. [Ina obbekTa coumarnbHbIN NOXapHbLIN pUCK (danee - counanbHbli PUCK) MPUHMMAaETCA paBHbIM

YacToTe BO3HUKHOBEHMS cOoObITUIA, BeayLwmx k rmbenm 10 n 6onee 4enosex.

IOns  Juomelr, HaxXonOsamuxXcss B CeuTeOHOM 30He BOMM3U OOBEeKTa, COLMAaJlbHBIM
-1
puck S (ronm ) omnpenesigeTcd 0 dopMmyJie:
L
S = SUM Q , (11)
j=1 3j
roe L - UMCJIO CLIEHapMEBR PasBUTHUA NOXAPOOINACHBEX CUTyalumuM (IoXapos), IS

KOTOPHIX BHIIOJIHAETCS ycyjoBue N >= 10;
i
N - CcpenIHee UMCJIO HNOIMOmMX JIOOEM B CeJIMTeOHOM 30He BOIM3M OOBEeKTa B
i



pe3yJjbTaTe peanmsauumn Jj-TO ClUeHapus B pes3yJbTaTe BO3IEUCTBMSA OIMaCHHX
baxkTOPOBR moxapa, B3PEHEBA.
44, BemmumHa N omnpenesnsetTcda O 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 coumanbHbIN NOXapHbIN PUCK A51S IMHENHOM
yacTu marucTpanbHbIX TPybonpoBoaoB

(BBegeHo Mpukasom MYC PO ot 14.12.2010 N 649)

-1
45. BennunHa noteHumanbHoro pucka P(r) ( ron ) B onpefeneHHon To4Ke Ha pacCTOSAHWM I OT OcH
mMarucTpansHoro Tpybonposoga onpegensieTcs no opmyne:

Jo Ko %2 jk
PI)=2, > A, (MQy [ Qupye (x, 1)
j=1 k=1 XL jk 7(13)
2;(m)

roe yoenbHasi 4actoTa pasrepMeTv3auuM  JIMHEeMHOW 4acTu  MarncTparnbHOro
TpybonpoBoga Ana j-ro Tuna pasrepMeTv3auuM Ha yyacTke m MarucTparnbHoro TpyGonposoaa,

roz('l SVe

O- 4ncno cueHapreB pasBUTUS MOXapPOOMaCHOW cUTyauun unu noxapa. MNpu 3ToM noanexar
paccMOTPEHUIO AMs KaXAoro Tuna pasrepMeTmsaumu crnegylowme cueHapunm: gakenbHoe ropeHue,
noxap nponvBa (4ns UcTedeHns Xunakon asbl), Noxap-BCbILLKa, CropaH/e ra3onapoBo3ayLLIHON CMECK
B OTKPbITOM NPOCTPaHCTBE;

J
0-yucno paccmaTpmBaeMbIX TUMOB pa3repMmeTunlaunu;

Qj"- YyCNOBHasi BEPOSATHOCTb peanu3auun k-ro cueHapus pasBuTUS MOXapoONacHOW cuTyauun
(noxapa) ang j-ro Tuna pasrepMeTusauuu;

Qe (1) _ YCrOBHasi BEPOATHOCTb MOPaXeHUs YeroBeka B paccMaTpuBaeMoi Touke Ha
paccTosHUM ' OT OCM MarucTpanbHoro TpyGornposoda B pesynbTaTe peanusaumm K-ro cueHapus
pasBUTUS  MOXapoOMacHOi cuTyauun (noxapa), MPOM3OLIEAWEN Ha ydacTke MarucTpanbHoOro
TpyGonpoBoda C KOOPAMHATOM X, PAacronoXeHHOW B npedenax yvactka BnvsiHWS K-ro cueHapus
pasBUTUSA Noxapa Ans j-ro Tuna pasrepMeT3aLmm;

X“k, i KOOpAMHATbLI Havana M OKOHYaHUA yyacTka BIMSAHUA. [paHuubl yyacTka BIUAHUSA
onpeaensTcs Ans k-ro cueHapus pasBuUTUS NOXXapoonacHoM cUTyaumn (Noxapa) U3 YCroBUsl, YTO 30Ha
NopaKeHNsi onacHLIMK hakTopammn noxapa (B3pbiBa) Npy asapuy Ha marucTpansHoM Tpybonposoae 3a
npegenamm 9TOTO0 yyacTka He [OCTUraeT paccMaTpuBaeMoW TOYKM Ha pPacCTOsiHAM ' OT OCu
maructpansHoro TpyGonposogda. [ornyckaeTcsi WHTErpupoBaHWe MpoBOAUTbL MO BCEW  AfIMHE
TpybonpoBoaa.

PekoMeHayeMblli METOZ ONpeaeneHns yaernbHbIX 4acToT pasfiMyHbIX TUMOB pasrepMeTv3aumm
marucTparbsHoro Tpy6onpoBoaa npueeaeH B npunoxernun N 6 k HacTosiwen MeToauke.

Uucno paccmaTpvBaembiX CLEHapueB pasBUTUS MOXapoonacHOW cuTyaumu (noxapa) npu

pasrepmeTv3aumMn NMHENHOW YacTu MarucTpanbHOro TpyOGomnpoBOoAda, YCNOBHblE BEPOSTHOCTM "



Qnopjk(x’ ) onpeensTca B 3aBUCMMOCTU OT CNeuuduKM MOXapHOW OMacHOCTU MarncTpasnibHOro
TpybonpoBoaa 1 TpaHCNOPTUPYEMOrO BELLECTBA.

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

Ona niogen, Haxoaswuxcs B CENUTEOHOM 30He BOMM3M JIMHEMHOW YacTu MarncTpanbHOro
TpybonpoBoaa, vMHOMBUAOYanNbHbIA PUCK OMNpedenseTcsa B COOTBETCTBUMM C MYHKTOM 42 HacTosiewn
MeToanku.

47. Ona nogen, Haxogsawmxca B cenutedbHOM 30He BONMM3M NMHEWHOW 4acTu MarumcTparnbHOro

-1
TpyGonposoaa, coumanbHbiii puck S (YO ) onpegensietcsi no opmyne:

S=max{S,,S,,... Sy, o | , (14)

roe Sl, 82, Sp, Q - BENUYMHBLI COLMANLHOTO pUCKa AMNA PasnMYHbIX NOTEHUMANbHO OMNacHbIX
-1
y4YacTKOB MNMHENHON YacTu marncrpansHoro Tpybonposoaa, ( ron ), onpegensiemMble B COOTBETCTBUM C
nyHktamu 43 n 44 HacToswen Metoauku;

Q - KONMMYecTBO MNOTEHUMANbHO OMAaCHbIX Y4YacCTKOB JIMHEWHOW YacTW MarncTpanbHOro
TpybonpoBoaa.

KonunyectBo moTeHUManbHO OMacHbIX y4acTKOB NMMHEMHOW 4acTu MarucTpanbHoro Tpybonposoaa
ONpefensieTcss Ha OCHOBE aHanus3a nfaHa TpacCbl MarncTpanbHOro Tpybonposoda M npurerawwen K
Hel TeppuTopun. [paHuWUbl MOTEHUMANbHO OMAaCHbIX YYaCTKOB JIMHEWHOW YacTW MarncTparbHOro
TpybonpoBoaa ONpeaensTcs U3 yCroBUS PacrnonoXeHnss BONM3n HUX HaceneHHbIX MyHKTOB, 3[4aHWN,
COOPYXXEHUA W CTPOEHWUW, HEe OTHOCHALLIMXCS K MaructpanbHOMy TpybonpoBoAdy, PacnofoXeHHbIX Ha
PacCTOSHUM MEHee 3HAYeHWW, PernaMmeHTUPOBAHHbLIX HOPMAaTMBHBIMWM OOKYMEHTaMu MO MOXapHOM
BesonacHocTw.

Mpunoxexne N 1
K NyHKTY 15 MeToankm

CBEAEHWA
Mo YACTOTAM PEATTIM3ALMN NHNLMNPYIOLWMX MOXAPOOTACHBLIE CUTYALINA
COBbITUWM ONA HEKOTOPBLIX TUMOB OBOPYJOBAHUSA OBBEKTOB, YACTOTAM
YTEYEK N3 TEXHOJNIOIMMYECKMX TPYBOIMNPOBOAOB, A TAKXKE WACTOTAM
BO3HMKHOBEHWA MOXAPOB B 30AHNAX

(B peq. MNMpukaza MYUC PO o1 14.12.2010 N 649)



Tabnwuuya M1.1

YacToTbl peanvsauum MHULMUPYIOLLMX NOoXapoonacHbIe cCUTyaumm
COObITUIA ANt 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 VCTeUeHneM
IaBJIeHUEM KUIKOCTM, Tasa WUIu 12,5 -5
IByxdaszsHOM Cpenbl 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 PasrepMeTuszaumusa C 5 -3
(LeHTPOOEXHEE) o CJIe Oy IVM 4,3 x 10
MCTEeUEeHUEM XUIKOCTHU
UM OByXPasHOU 12,5 -4
cpensl 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
InameTp -4
nomBoOOAmWEero/ 1,0 x 10
OTBOOAMETO
TpybonpoBona
KoMnipeccopsl PazrepmeTmzauus C 5 -2
(LeHTPpOOEeXHEE) IoCJie Oy InM 1,1 x 10
MCTeUeHMeM Trasa
12,5 -3
1,3 x 10
25 -4
3,9 x 10
50 -4
1,3 x 10
[lomHOE paspylleHKe -4
1,0 x 10
PesepByaps IOJs PasrepMeTruszaumusa C 25 -5
xpaHeHusa JIBX u IO CJIe OYIOIMM 8,8 x 10




TOPOUMX XUIOKOCTEMN [ MCTeUeHMEeM XUIKOCTHU
(nanee - I'X) npu |B oOBajlIoBaHME 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
PesepByaps co [Ioxap Ha HObEXATEJIbHOMU - -5
CTalMOHaAPHOM apMaType 9,0 x 10
KpBllIen
[Ioxap o BCeun - -5
[IOBEPXHOCTMU 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,OBaHVIe AonycKkaeTcA paccMaTpmBaTb KakK annapartbl no4 AaBlieHNEM.

Aﬂl'lapaTbI BO3AYLIHOINo oxnaxaeHua AOonyCKaeTCd paccMmatTpuBaTb KaK YH4aCTKU TEXHOJTIOMMYECKUX
TpybonpoBoAoB, ANMHA KOTOPLIX COOTBETCTBYET CyMMAapHOM AnMHe TPy B Ny4vkax TennoobMeHHUKa.

YacToTa peanmsauuM ClLeHapMeB, CBAB3aHHEIX C oOpas30BaHMEM OTHEHHOTO mapa
Ha E€MKOCTHOM OOOpYyIOOBAaHMM CO CXWKEHHEIMM Tras3amu ¥ JIBX BcJIencTBMe BHEMHEIO
BO3IEMCTBMSA oOdYara Ioxapa OoINpelejygeTcsas Ha OCHOBe MNPOLeIdypE [IOCTPOeHUA
JIOTMYECKUX HepeBbeB COOHTHUM, NPUBEIeHHOM B OpuiloxeHum N 2 K HacToAWeM
Meronuke. IIpy OTCYTCTBUM HEOOXOOMMEIX HOAHHEIX OONYCKaeTCs NPMHMMATBE YacTOTYy
BHEUWHETO BO3IEMCTBMSA, NPMBOOANIEIO K peanmMs3aluuM OTHEHHOTO mapa, paBHOM 2,5 X

-5 -1

10 ron

Ha OIMH anmnapatT (pe3epByap) .

Tabnuua M1.2

YacToTbl yTe4yekK U3 TexXHOJTorm4eckmnx pr60ﬂp0B0,D,OB

InameTp -1 -1
Tpybonpo-— YacToTa yTeuek, (M X Tom )
BOIa, MM
MaJjias cpenHasa 3HAUUTEJIbLHAaS Sosbmassa PaspEB
(onameTp (omameTp (omameTp (omameTp
OTBEPCTHUA OTBEPCTHUA OTBEPCTHUA OTBEPCTHUA
12,5 Mwm) 25 MMm) 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

HammeHOBaHME OOBEKTA YJacToTa BOBHUKHOBEHUA
-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
VIHCTpyMeHTaJlbHO-MeXaHNUEeCKMe lexa 0,6 x 10
lexa no oOpaboTKe CHMHTETMUECKOTO 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
Ilexa ropsdYely NPOKATKM MEeTaJlJIOB 1,9 x 10

-5
TexCcTUIIbHEIE [POM3BOLCTBA 1,5 x 10

Mpn wncnonb3oBaHWM [OaHHbIX, NPUBEAEHHbIX B HACTOSILLEM MNPUIOXEHUW, ANs Kakoro-nnbo
pesepByapa, €MKOCTW, cOcCyda, annapaTa, TexHOmnormyeckoro TtpybonpoBoaa crnegyeT y4yuTbiBaTb
YacTOTbl pasrepMeTu3aumMmM Anst BCEX pa3MepoB YyTedeKk, YyKasaHHble Ans  3TOM  eQUHWLbI
TEXHOMOorM4Yeckoro o6opyaoBaHus.

(ab3au BBegeH lMpukazom MYC PP o1 14.12.2010 N 649)

Mpunoxexne N 2
K nyHKTY 17 MeToankum

MPOLUEOYPA 3
MOCTPOEHNA NOT'MYECKOIO AEPEBA COBbITUA



lMocTpoeHme norvyeckoro AepeBa COObITUM MO3BONSET ONPeAenuTb pasBUTUE BO3MOXHbIX
noXapoornacHbIX CUTyauun UK MOXapoB, BO3HMKAWOLWMWX BCMEeACTBME peanu3auun  UHULMUPYIOLUX
NnoXKapoomnacHy CUTyauuto cobbITuiA. AHanu3 gepeBa coObITUI NpeacTaBnseT cobon "ocMbiCNIMBaEMbIl
Bnepea" npouecc, To ecTb Npouecc, NpyM KOTOPOM UCCNeAoBaHUE PasBUTUSA MOXapoonacHOW cuTyauuu
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
reomeTpuyeckux uryp ¢ KpaTtkMMu Ha3BaHUSAMU 3TUX CTagun;

nepexopg c paccMaTpMBaeMoln CTagun Ha HOBYHO ONpedenseTcsi BO3MOXHOCTbIO MO0 nokanuaaumm
MoXXapoonacHOW CuTyauMuM WM noxapa Ha paccMaTpvBaemon cTagunm, nnbo passBuTus noxapa,
CBSI3aHHOrO C BOBMEYEHVMEM PAaCMONOXEHHbIX PSAOM TEXHONOrMYeckoro obopyaoBaHUs, MOMELLEHUN,
30aHMn M T.N. B pes3ynbTarte BAWSHUS Ha HUX ONacHbiX (AKTOPOB MOXapa, BO3HUKLWIMX 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
Kaxxgon ctagum WHorga npuceavBaeTcs NaeHTUMUKaLNOHHbBIN HoMmepD, oTpaxaroLni
nocrnefoBaTenbHOCTb MEPEXOA0B CO CTaAun Ha CTaAvIo;

nepexoq coO CTagum Ha CTaguvio, Kak MpaBurio, OoTobpaxkaeTcsa B BUAE COEOMHSIIOLMX JIMHUIA CO
CTpenkamu, YKasblBaKOLMMKM HaMpaBfeHUs pasBUTUSA MOXAPOOMaCHOW CUTyauunm W MOCNenyroLlero
noxapa. lNpu 3TOM COeAMHEHMs CTagul OOSKHbl OTpaKaTb BEPOATHOCTHBLIN Xapaktep cobbiTus ©
BbINONHEHWeM ycnosus "nnun" nnn "ga", "Het";

ONs KaXkaon cTaamm pekoMeHAYeTCHa yCTaHaBNUBaTb YPOBEHb €€ OMAaCHOCTU, XapakTepu3syoLnics
BO3MOXHOCTbIO Mepexofa MnoXapoornacHon CuTyauum unu noxapa Ha cocefHue C noxapoornacHblM
yyacTkm obbekTa;

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

Mpun aHanm3e norm4yecknx AepeBbEB COOLITUI PYKOBOACTBYIOTCS CreayHLMMU NOMNOXEHUSMU:

BO3MOXHOCTbIO NpefoTBpaLLeHns arnbHenLwero pasBmMTuUsa noXxapoonacHon cuTyaumm n noxapa
3aBWCUT OT KONMYECTBa CTagu M BPEMEHU WX MNPOTEKaHUs (TO eCTb OT AMWHbI NYTWM pasBUTUS
noXapoornacHoOM cutyauun M noxapa). 910 obycnosnueBaeTcs OOMblIe BEPOATHOCTBI YCMELUHOM
NUKBUOAUMN MOXaAPOOMaCHOW CUTyauum U Moxapa, CBSA3AHHOW C YBENMYEHWEM BPEMEHU Ha
NoKanu3aumio NoXapoonacHOW cuTyauuum M noxapa M KONMMYECTBOM CTagul, Ha KOTOpbIX 3Ta
nokanusaums BO3MOXHa;

HanuuveM y ctaguu pasBeTBNEeHW No NpuHUMNY "nnn", ogHO M3 KOTOPbLIX NPUXOOUT Ha CTaguio
nokanusauum MoxapoonacHom cuTyaumm unuM noxapa (Hanpumep, TylweHWe ovara noxapa,
CBOEBPEMEHHOE OOHapY)XeHWe yTeYkn U NMKBUZALUMSA NPOSvBa, NepekpbiTUe 3anopHON apMaTtypbl 1 T.1.),
CcBMAETEeNbCTBYET O BO3MOXHOCTW NpefoTBpaLleHns AanbHenwero passutnga noxapoonacHon cutyaumm
W noxapa no aToMy nyTu.

3HayeHne 4acToTbl peanu3auun OTAENbHOM CcTaguu gepeBa  COObITUA  WMAM  CUEeHapus
onpegensietca nyTemMm YMHOXEHUs 4acTOTbl BO3HUKHOBEHUS WMHULIMMPYKOLLETo COObITUS Ha YCIOBHYHO
BEPOSITHOCTb Pa3BUTUSI MO KOHKPETHOMY CLIEHAPUIO.

B Tabnuue TI12.1 npuBOogATCA peKkOMeHAyemble YCIOBHble BEPOSTHOCTU  MIHOBEHHOMO
BOCMIAMEHEHNST U BOCMITAMEHEHUS C 3aEPXXKON MO BPEMEHU B 3aBMCUMOCTM OT MACCOBOro pacxopa
CKOPOCTM UCTEYEHUS TOPHYNX ra3a, AByXda3HOW cpeabl Un XUOKoCTU Npu pasrepmMeTusaumum TUNnoBoro
TEXHOJNOorM4Yeckoro obopynoBaHus Ha obbekTe.

[na nerkoBocnnaMeHSIOWNXCA XUOKOCTEN C TemnepaTypon BCMbIWKN MeHee +28 °C OOmkHbI
NCNonb30BaTbCA YCIOBHbIE BEPOSTHOCTM BOCMNNAMEHEHNS Kak AN ABYyXdas3HoW cpebl.

Mpn onpegeneHMn YCrOBHbIX BEPOSATHOCTEN peanu3auun pasnuyHbIX CueHapueB OOIMKHbI
NPUHUMATbLCS BO BHMMaHue CBOWCTBA MOCTYMNalLWMX B OKpyXatollee NpOoCTPaHCTBO roprHYMX BeLLecTs,



YCIOBHbIE BEPOATHOCTM peanu3auun pasfinyHbiX MEeTEeOpONOTMYECcKMX YCIoBMIW  (TemnepaTtypa
OKpyKalollen cpedbl, CKOPOCTb W HarnpaBfeHue BeTpa W T.4.), HannuMe u YCrOBHble BEPOSTHOCTU
ahbdekTnBHOrO cpabaTbiBaHNSA CUCTEM NPOTUBOABAPUAHON U NPOTMBOMNOXAPHOMW 3aLUTbI 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 n30bITOYHOrO JAaBNEHUSA Npu
OTCYTCTBMM MTHOBEHHOTO o6pa3oBaHMK roproYero
BOCMIIaMeHeHMs rasonapoBO34yLUHOIo
obnaka u ero nocneayowem
BOCMITAMEHEHMM
AnanasoH | HOMUHanbHoe ras OByxdasHas XugkocTb | ras aByxdasHaa | KuakocTb | ras aByxdasHas XMUOKOCTb
cpegHee cMecb CMecCb CcMecb
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 10,240 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 MeToankm

METO[bl 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.

|. UcTeyeHune XngkocTn 1 rasa
VcTeueHne xnagkocTu

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

BBopgsaTcs cneayowmve 4OnNyLweHus:

ncTeveHve Yepes oTBepCcTMe ofHOGa3HoE;

pe3epByap UMEET NMOCTOSIHHYIO NIoLLaAb CEYEHUS 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
rme G - MaCCOBBIM pacxol B HauyaJjlbHHI MOMEHT BPEMeHM, KI'/C, OoIpeneiiseMblit
0
no dopmye:
G = TKrlA X /2 x gx (h - nh ), (I13.2)
0 hol \/ 0 hol
TIe po - MJIOTHOCTB XUIOKOCTM, KI'/M3;
g - yckopeHue cpBobomHoro mnameHma (9,81 m/c2);
MO — KO2OOMLUMEHT MCTEeUdeHUS;
A - IJIoWalb OTBEPCTMS, M2;
hol
h — BBEICOTA PAaCIIOJIOXEHMUS OTBEPCTUS, M;
hol
A - mJjomanb CcedeHMsa pe3epByapa, M2;
R
h - HauvajbHasg BHCOTa cToJi®a XMIKOCTM 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 4+ - . (I13.3)
0 po x A 2



R

YcioBua InepesMBa CTPyM XMAOKOCTM (mpu  h > h ) depes obOBajiOBaHMe
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 >

Puc. M3.1. Cxema ans pacyeTta UCTEYEHMS XKNOKOCTH
N3 OTBEpPCTUS B pe3epByape

KonunyecTtBo Xmnagkoctn m (Kr), nepenveLuenca Yepes obBanoBaHne 3a NofiHoOE BPeMs UCTEYEHWs,
onpegenseTtcs 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 - BpeMfA, B TedUeHMe KOTOPOTO XMIKOCTBb [epejiMBaeTCsa depes
pour
obBajioBaHMe, C (T.e. BpeMsa, B TedeHME KOTOPOIO BHIIOJHAETCH yCcJoBHUeE
(I13.4)) .
BesmmumHa 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 popMynam:

2 2 2 2
a=gx Mo x A / (2 x A), M/c ; (13.7)
hol R



P = ————m—— , M/cC; (I13.8)

c=h -H--—-—-, M. (I13.9)
B cryyae, ecyM XMIKOCTL B pe3epByape HaXOOUTCs IN0J M3OBITOUYHEM IaBJIEHMEM
OenvTaP (Ila), BeaMuMHaA MI'HOBEHHOT'O MacCCOBOT'O pacxona G (kr/c) omnpemensercs
no dopwmyse:
G = MO X po X A X /2 x OenbraP / po + 2 x g x (h - h ). (I13.10)
0 hol \/ 0 hol
Insa onpenesyieHMsa KOJMUeCTBa XUIKOCTM, [epeJjiMBlIeNcs uepes’ oOBajJioBaHMe, U

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

VicTeyeHune cxxaToro rasa

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 |
CBEPXKpUTN4EeCKoe ucteveHue:
P
a 2 ramma/ (ramma-—1)
npy ——-- < (——=—————-———- ) ; (I13.13)
P ramma + 1
\
1/2
2 (ramma+l) / (ramma-1)
G = A x MO|P x po x ramMma X (—-——————-—---- ) , (I13.14)
hol \% \% ramma + 1
roe G - MaAcCCOBBIM pacxom, Kr/c;
P - arMmocdepHOe nmamjeHue, Ila;
a
P - maBJieHMe Tasa B pesepByape, la;
\
TamMMa - IokaszaTejb aarabaTe Tasa;
A - mJjomanb OTBEPCTHUS, M2;
hol
MO - KODbOMUMEHT mcTeueHMs (IPM OTCYTCTBMM HOAHHEIX IONYyCKAeTCs MNIPUHMMATH

paBueM 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
Y
dbopmyie:
/P M
/ c 5 1,95
G = Mo X A /[ (===——= ) x P x (0,167 x P + 0,534 x P ), (I3.15)
\Y hol \/ RT C R R
C
rae MO — KOBOOMLMEHT MCTEeUeHUS;
A - IJIomWalb OTBEePCTMS, M2;
hol
P - KpuTHMueckoe QaBJIEHME CXWXEeHHOTO rasza, Ila;
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 MCTEYEeHUS NapoBoi a3kl MOXHO Takke onpedensite no opmynam (M3.11) -

(N3.14).
MaccoBasgs CKOPOCTb MCTeueHMsa Xunakom ©asel G (kr/c) ompemeysgeTcs IO
L
dbopmyie:
Jmmmmm
/ po
/ L
/[ (===== ) x P
/ po R
\/ \Y
G =G X —————————-—--——-———- p (I3.16)
L \Y 3/2
(1,22 x T )
R
TIe po - IJIOTHOCTBL XMUIOKOM Gaser, kr/M3;
L
PO - IJIOTHOCTL apoBOM Gasel, xr/M3;
\Y

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

R C

T - TemmepaTypa CXMWXeHHOTO ras3a B pesepryape, K.

PacTekaHue )X1MaKocTu Npy KBa3MrHOBEHHOM
paspylLeHun pe3epByapa

5. lNopa KBa3sMMrHOBEHHbLIM pa3pyLUeHMEM pe3epByapa CrefyeT NoHMMaTb BHe3arnHbi (B TeYeHue
CEeKyHO MnW Joneln cekyHn) pacnaj pesepByapa Ha npubnuanTenbHO paBHble No pasmepy 4vacTtu. lMpu
TakoM NOXXapoonaCcHOW CUTyauun 4acTb XpPaHUMOW B pe3epByape XUOKOCTUM MOXeT nepenuTtbcsa vyepes
obBanoBaHue.

Hwke npegcrtaBneHa maTtemaTudeckad Mofgenb, MO3BOMAKOWAs OLEeHWUTb OOM0  XKUAKOCTY,
nepenvelleiica Yepe3 obBanoBaHWe Mpu KBasUMIHOBEHHOM paspylueHun pesepByapa. [lpuHATHI
cnepyowme fonyLeHUs:



paccMmaTpuBaeTcs nrockas oAHoOMepHas 3agava;

BpeMsi paspylleHWsl pesepByapa MHOMO MeHblLUe XapakKTepHOro BPEeMEHU  [OBWKEHUS
rMAapoAMHaAMUYECKO BOMHbI 4O 06BanoBaHus:;

XWOKOCTb ABMAETCHA HEBA3KOM;

TPEHWE XUOKOCTU O NOBEPXHOCTb 3EMIU OTCYTCTBYET;

NOBEPXHOCTb 3eMIU ABMNSAETCH NIOCKOW, rOPU30HTamNbHON.

Cuctema ypaBHEHWIA, ONUCHIBAIOLLMX OBWKEHWE XXUOKOCTU, UMEET BUA;:

dh d
-———— + ———=[(h - h ) xu] =20
dt dx G
< 2 , (I13.17)
du d u
-—-—= 4+ -———=(--——— + g x h) =0
dt dx 2
roe h - BeCcOoTa cTosiba XMIOKOCTM HaI QUKCUPOBAHHBIM YPOBHEM, M;
h - BEICOTa noACTUJAKIE)V MNOBEPXHOCTM Hal OUKCUPOBAHHHIM 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
o = 0; (I13.20)
dx
xX=b
[ 1/2 3/2
u =<g x (h - a) / h, ecom h > a, (I13.21)
xX=b
0, ecim h <= a
L

roe a - BbicoTa obBanoBaHus.
Maccosas gons xugkoctn Q (%), nepenusluenca 4yepe3 obBanoBaHWe K MOMEHTY BpemeHu T,
onpepenseTca no opmyne:

T
mHTerpasu x (h - a) x dt

0 N N

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

h - BrICOTa cTosBa XMOKOCTM IpU X = b, M;

h - HauaspHas BHCOTa crojyfa XMIKOCTM B pes3epByape, M;



0
R - mmpmHa pesepByapa, M.

I'padux pacdYeTHOM M DBKCIEPMMEHTAJIbHOM 3aBUCHMMOCTEN MAaCCOBOM IOJIM
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 XXUOKOCTU B 0OBanoBaHum
npw KBa3MMrHOBEHHOM pa3pyLLUEHMN pe3epByapa
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Puc. II3.3. 3aBMCMMOCTbL IHOJIM IIePeJIMBUIEMCS Yepe3 oOBaJiIOBaHME
XUIOKOCTM Q OT mapamerpa a/h : 1 - pacuer; 2 - 35KCIEPUMEHT
0

II. KonnyectBeHHas oueHKa macchl ropr4ynx BELLECTB,
NoCTynarLwmnx B OKpyxawlLiee NpoCTpaHCTBO B pe3ynbTaTte
BO3HMKHOBeHMﬂHOMapOOHaCHHXCMTyaHMﬂ

6. KonnyectBo MOCTYNUBLLMX B OKpYXalLlee NpoCTPaHCTBO rOpYMX BELLECTB, KOTOpble MOryT
06pa3oBaTb B3pbIBOOMACHLIE rA30MapoOBO34YLUHbIE CMECKM WM MPOMMBbLI FOPHYMX CKMPKEHHbLIX Fas3oB,
NEerkoBOCMNMIaMEHSIOWNXCA N TOPHYNX XKUOKOCTEN Ha MNOACTUNAaloLWen MOBEpPXHOCTU, onpefensercs,
ncxoas n3 criedyoLwmx NPeanocbIok:

a) MpoMCXoanuT pacyeTHas aBapus 0QHOro M3 pe3epByapoB (annapartoB) iy Tpybonposoaa;



0) Bce copepxuMmoe pesepByapa (annaparta, TpybonpoBoga) wnu 4acTb npogykta (npwm
cooTBeTCTBYyOWEM OOOCHOBaHWM) MOCTyMaeT B OKpyxatllee npocTpaHcTBo. [lpum 3atom B crniyyae
Hannuus Ha obbeKTe HECKOMbKMX annapaToB (pe3epByapoB) pacyeT crnedyeT NPOBOAWTbL 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
TEXHOMOrM4YecKoro npowuecca 1 Buga pacyeTHON aBapum.

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 obecrnevyeHO pe3epBNPOBAHNE €€ INIEMEHTOB;

120 c, ecnn BEpPOATHOCTb OTKasa CUCTEMbl aBToMaTuku npesbiwaeTr 0,000001 B rog un He
obecneyeHo pe3epBMpPOBaHNE €€ INIEMEHTOB;

300 ¢ npu py4HOM OTKMOYEHWMU;

) B KayecTBe pacyeTHOM TemnepaTypbl MNpU MNOXapoonacHOMW CUTyauum C Ha3eMHO
pacnonoXxeHHbIM 0DOpPyAOBaHMEM [OMNYyCKaeTCs MPUHUMATb MakCMMarnbHO BO3MOXHYK TemnepaTtypy
BO3yXa B COOTBETCTBYHOLLEN KNMMMATUYECKOW 30HE, a MpWU MOoXapoonacCHOW CuTyauuum C MOA3EMHO
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 XuMAgKoCTW, MOCTYNMBLUEN B OKpYXalolWee MNpOCTPaHCTBO Mpu pasrepmeTusauun
pesepByapa, onpegensieTcs no gopmyrne:

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

Macca XuakocTu, NocTynUBLLENA CAMOTEKOM MPU NOSTHOM PaspyLLIeHUN HAa3eMHOTo Ui Haa3eMHOro
TpybonpoBoaa, BbIXOASLErO U3 pe3epByapa, onpeaensiercs no gopmynam:

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 pacxXol XUIKOCTM, MCTeKawolel 13 pesepByapa uepes

L



pasrepMeTy3MPOBAHHE TPyOONpPOBOO, KI/C;

MO — KO20QULUMEHT MCTEeUeHUS;
Tay - pacueTHOe BpeMd OTKJIOUEeHMSa TpyDONpOBOINOB, CBSA3aHHEIX 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 yuyacTka TpyOOoNpoBOAa OT 3alOopHOTO 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 pas3TepMeTusaumum), M;
g - yckopeHnue cBoBomHOTO mnameHmda, Mm/c2 (g = 9,81).

Mpn nponvBe Ha HEOrpaHWYEHHYI MOBEPXHOCTb Mfowans nponuea Fe (M2) xumpakocTtu
onpegenseTtcs no opmyne:
(B pea. Npukaza MYC P® o1 14.12.2010 N 649)

Fop = fPV>K, (N3.27)

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

f 1
roe P - koaMUMEHT pasnuTus, M (NpuM OTCYTCTBUM AaHHbLIX OOMYCKAeTcs MPUHMMATb
-1 -1
paBHbIM 5 M npu Nponuee Ha HecnnaHMPOBaHHYIO TPYHTOBYIO MoBepxHocTb, 20 M npu nponuee Ha

CMMaHNpOBaHHOE TFPYHTOBOE MoOKpbITMe, 150 M npu nponuBe Ha 6eTOHHOe wunu acdanbToBoe
NoKpbITUE);
(B pea. Npukaza MYC P® o1 14.12.2010 N 649)

K. 0B6bem XuOKOCTM, MOCTYMMBLUEN B OKpyXawllee MNPOCTPAaHCTBO MNpW pasrepmeTusaum
pesepByapa, M3.
(B pea. MNMpukaza MYUC PO o1 14.12.2010 N 649)
Macca napos J1BX, BbIxoAdLLMX Yepes AblXxaTenbHY0 apMaTypy

8. B cnyyae HanosrHeHUst pe3epByapa Macca napoB onpeaensieTcs no popmyne:

m =po xV xP x P, (I113.28)
\Y \Y R H 0
roe
M
po = —————— , (I13.29)
\Y vV x (1 + 0,00367 x t )
0 0
rge m - Macca BHXOOAmmMx napos JIBX, xr;
\Y
PO - IJIOTHOCTL mnapos JIBX, xr/m3;
\Y
P - IaBJIeHME HacCHeHHHX napoe JIBX npm pacueTHOM TeMIepaType, Klla,
H
onpernesyigeMoe IO CIPaBOYHBM IaHHEM;
P - armochepHOe maBJeHMe, klla (monmyckaeTcs OpMHMMATbL paBHeM 101);
0
\Y% - TeoMeTpUUecCKMuM O0BeM MNapOBO3IOYWHOI'O MIPOCTPAaHCTBA pe3epByapa (opu

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)
4 4 E
roe G - pacxon napos JIBXK, kI'/c, KOTOpPEHIL ompeneiseTcs N0 GopMmylie:
4

G =F x W, (I13.31)
v R
rme Tay - BpeMda NOCTYIUJIEHMSA [apoB M3 pesepByapa, C;

E
F - MakcuMajibHaA IJiomanb [NOBEPXHOCTHM McHapeHus JIBXK B peszsepeyape, M2;
R
W - MHTEHCMBHOCTB MCIlapeHud JIBX, kT/ (M2 x C) (onpenenaercsa B

COOTBETCTBMM C pazzejoM VIII HaCTOAWEIO IPUIIOXEHUS) .

I1l. MakcumanbHble pa3mepbl B3pbIBOOMACHbLIX 30H

10. Paguyc Ry (M) n BbicoTa Z e (M) 30HbI, orpaHuuyMBatoLne 06nacTb KOHUEHTpaLWA,
NPEBbILIAKLLNX HUXHUI KOHLEHTPaUMOHHbBIM npeden pacnpocTtpaHeHus nnamexu (ganee - HKIP), npu
HEeNnoABWXHOW BO3AYLLHOW cpefe onpeaensdeTtcs no hopMmynam:

Ans roptoynx rasos (ganee - T):

0,33
m,
RHMP::7!8'

pF 'CHKI'[P ; (|-|332)

. 0,33
Z,»=026| —L—

Pr Crp  (M3.33)

ansa napos J1BX:

0,33
m

RHRHP::7’8' ——
P Crxnp - (M13.34)
m 0,33
ZHMW”:0726' ——

P Crp , (M3.35)

m .
rae macca I'T, nocTynvBLUEro B OTKPbITOE NPOCTPAHCTBO MNP NOXapOoOonacHOW CUTyaLum, Kr;

Pr_ nnoTHOCTb [T Npu pacyeTHOM TeMnepaType u aTMOCEPHOM aBMNEHNN, Kr/m3;



m
- macca napos JIBX, nocTynmBLINX B OTKPbLITOE NPOCTPaHCTBO 3a BpeMsi UCMapeHus, ykasaHa B
NyHKTE 6 HACTOSILLErO NPUMOXEHNS, Kr;

P _ nnoTHocTb napos JIBX npu pacyeTHon TemnepaTtype, Klla;

C

HKTIP - HUKHUA KOHUEHTPAaLMOHHBI Npeaen pacnpocTpaHeHus nnamenn I unu napos, %06.
3a Havano oTcyeTa ropu3oHTanbLHOro pa3Mepa 30Hbl MPUHUMAIOT reoMETPUYECKUI LIeHTP Nponvea,

a B crniyyae, ecnu Ry MeHbLUe rabapuTHbIX pasMepoB MPOSNBA, - BHELLIHNE rabapuTHble pa3mepsl
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 CropaHuin
raso-, napo- Unu nblfieBo3ayLIHoro obnaka

11. MeToauka KONUYECTBEHHOW OLIEHKU MapamMeTpoB BO34YLUHbIX BOMH AaBfeHWUs Mpu CropaHuu
raso-, napo- vunu nbeineso3aywHoro obnaka (ganee - obnako) pacnpocTpaHseTca Ha crnydau Bbibpoca
roptoYmMx rasos, NapoB UNu Nblnv B atMocdepy Ha NPOM3BOACTBEHHbLIX 0O bEKTaX.

OCHOBHbBIMU CTPYKTYPHBIMW 3fIEMEHTaMM1 anropuTMa pacyeToB SABMSOTCSA:

onpegeneHne 0XxXunagaemoro pexnma cropaHusi obnaka;

pacyeT MakCMManbHOro M30bITOYHOrO OABMNEHWUs U MMNyNbca asbl CXKaTus BO3QYLUHbIX BOSMH
AaBneHus Anga pasnnyHbIX PEXUMOB;

onpeaeneHne AONONHUTENbHBIX XapaKTEPUCTUK B3PbIBHOW Harpysku;

OLIeHKa nopaxkatoLlero BO3gencTBus.

McxooHbIMM faHHBIMK NS pacyeTa napameTpoB BOJH AaBMEHUs NpU cropaHuy obnaka sBnsioTCS:

BV FOPHOYEro BellecTBa, codepallerocs B obnake;

KOHLEHTpaluua roppdero eemecrea B cMecu C ,

T
crexXymoMeTprudecCKkad KOHLEeHTpalMda TI'oplduerl'c BelleCTBa C BO3IOYyXOM C ’
CT
Macca TIopoyero BellecTBa, CcoIepxaumerocsa B objlake M , C KOHLUeHTpauuen
T
MeXoy HVIXKHVIM VI BEPXHVIM KOHLIEHTPAUMOHHBM IIPpeleJIOM pacCIlpPOCTPaHEeHMA IIJIaMeHNM.
HOHYCKaeTCH BeJIMYMHY M IIPMHVIMAaTb paBHOfZ Macce roprouero BemecTea,
T
comepxamerocsa B of0OJjlake, C ydeToM KoabduuMeHTa Z ydacTMs I'OPIUYETrO BelleCTBa
BO B3pPHBE. [Ipy OTCYTCTBMM IHOaHHEIX 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 KOHLEHTPpaUuMuM Iopondero
rasza B CTpye;
YOeJIbHad TeIJioTa CI'OpaHMd IT'OprYero BelleCTBa E ;

pon!
CKOPOCTbL 3Byka B Bo3myxe C  (OOBIUHO INpMHMMaeTcs paBHOM 340 Mm/c);
0
nubopMalMsa O CTENEHM 3aTPOMOXIEHHOCTM OKPYXalleIro IPOCTPaHCTBA;
50bexTMBHEIN DHepIro3anac ropouer cMecu E, KOTOPHEM ONpenesyigeTcsa 0
dopmyie:
M xE , C <=2¢C
T v T cT
E =< (I13.36)
C
cT
M x E X ———== , C > C
T v C T CcT
T




Mpun pacyeTe napameTpoB cropaHus obnaka, pacnoioXeHHOro Ha NOBEPXHOCTU 3eMiu, Benn4ymHa
3a(h(heKTMBHOrO 3Heprosanaca ygsansaeTcs.

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 4YyBCTBUTENbHbIE BELLECTBA (pa3Mep ETOHALNOHHON SSYENKN MEHEeE 2 CM);

Knacc 2 - YyBCTBMTENbHbIE BeLLECTBa (pa3Mep AETOHALMOHHON SYENKM NeXMT B Npegenax oT 2 oo
10 cm);

Knacc 3 - cpeaHevyBCTBUTENbHbIE BeLeCcTBa (pa3Mmep AETOHALMOHHOW A4YEKN NeXUT B npegenax
ot 10 go 40 cm);

knacc 4 - cnabo4yBCTBUTENbHbIE BELLIECTBA (pasMep AETOHALMOHHOM siyenkn 6onblue 40 cm).

Knaccudpumkauyma Hambonee pacnpoCTpaHEHHbIX B MPOMbILINIEHHOM MPOM3BOACTBE [OPHOYMX
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
AueTuiieH AKPUIIOHUTPUJI AneTanpnermun Benson
BuHMIIaLeTuIeH AKpoJIenH AlLleTOH IlexaH
Bonmopon Byran Bensuu o—InuxJopOeH30JI
I'mnpasuH ByTuieH BuHMIlaueTatT IomekaH
VzonponuiHuTpaT |ByTanuen BuHunxmopmun MeTaH
MeTwuiaueTuIeH 1, 3-IleHTanueH T'excaH MeTunbeH30J
HutpomeTaHn [lponnan 300KTaH MeTuiMepKanTaH
Oxmucp nponwmieHa |lIponuieH MeTnimaMmH MeTunxjopun
OKMCB 3TUIJIEHA Cepoyriepon MeTunanerar OkMchb yrJiepona
STUIIHUTPAT STaH MeTnnOy TUJIIKE TOH STNIIeHOEeH30JI

STUJIEH MeTUJINPONMUIIKE TOH
SQMpHL: MeTnis TUIIKeTOH
OVIME TUJIOBEI OxTaH
OVIBMHUIIOBEIA [Mupnouya
MeTUIIOY TUJIOBEIM CepoBonopon
CInMpTHL :
linpokasa dppaxuLmsa Me TUJIOBBIN
JIETKUX yIJIeBOLO— 3TUJIOBEIM
pPoIoB IPONMIIOBEIM
aMMJIOBEIN
U300y TUIIOBHIM
M3OMNPONUIIOBEI
[IMKJIOTEeKCaH
StunpopmmaT
OTUIIXJIOPNT,

14. IIpu ouLueHke MaculTabOB NOPAaXeHMS BOJIHAMM IaBJI€HMS IOOJIKHO YUMTHBATHCS
paznauuMe XUMUYECKUX COeIMHEeHUM TenjoTe CITOopaHMsA, MCIOJIb3yeMOMu
pacuera [IOJIHOT'O 3amnaca SHEPTOBHIOCJIeHNA. [ia TUOMUHEX YIJIEBOLOPOIOB
IPMHYMaETCSa B pPacCdeT 3HA4YEeHMe YIEJIbHOM TEIJIOTH CropaHudg E = 44 MIOx/KT.

yno
IJj1d MHEIX TOPIYMX BEUECTB B pacueTax MCIOJb3yeTCHA yIeJIbHOE 3HEPTOBHIEJICHUE
E = bOera E B3mecr OeTa - KOPPEKTUPOBOUHHM IapamMeTp. MJIg YyCJOBHO




v yno

BEIIEJIEHHBIX KJIaCCOB I'OprYMX BeIeCTB BEJIMUMHEL IIapaMeTpa BeTa InpenCcTrTaBJI€EHBl B

Tabnauue 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
BuHunauermunex 1,03 COMpPTH
Me TUJIOBHI 0,45
OKMCH DTHUIIeHA 0,62 STUIIOBEIN 0,61
[P ONIMIIO BRIV 0,69
T'uopasuH 0,44 AMMJIIOBEIN 0,79
V30NpPONMIHUTPAT 0,41
STUJIHUTPAT 0,30
Bonopon 2,73 IukJOoTreKcaH 1
HutpomeTaH 0,25 AueTanbaabIerun 0,56
Kmacc 2 BuHunauerar 0,51
STuIIeH 1,07 Bensun 1
OusTunsdup 0,77 T'ekcaH 1
IMBUHUISOUD 0,77 VIzooKTaH 1
OxmucChp HNponmJeHa 0,7 [InpraonH 0,77
AKpPOJIEVH 0,62 [ukJIOnponaH 1
Cepoyriepoxn 0,32 STuIaMUH 0,80
ByTaH 1 Knacc 4
ByTunen 1
ByTanmuen 1 MeTaHn 1,14
1, 3-llenTanueH 1 TpuxsopsTaH 0,15
STaH 1 Me TunxJiopun, 0,12
Oyme Tunsdup 0,66 BeHnzon 1
INMB30NPONNIIOBEM 20UP 0,82 IekaH 1
eIy 1 HonmexaH 1
[IponuiieH 1 MeTnnbeH30J1 1
[IpomaH 1 MeTusiMepKanTaH 0,53
Knacc 3 OxMCh yIJiepona 0,23




BuHMIxIOPMO 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
onpefensieTcsi CKOpPOCTb pacrnpoCTPaHeHUs MnnameHu npu cropaHum obnaka wu, crnepoBaTernbHO,
napameTpbl BOSHbl AaBMEHWs. XapaKTepUCTVMKU 3arpoMOXAEHHOCTW OKpyXKaloLero npocTpaHcTBa
pas3gensiTcs Ha YeTbipe Knacca:

knacc | - Hanuuue ANVHHBIX TPYD, MONOCTEW, KaBepH, 3amnofIHEHHbIX TOPKOYEN CMeChl, Npwu
CropaHMn KOTOPOW BO3MOXHO OXuaaTb (POpMMPOBaHUE TypOYMEHTHbIX CTPYyW MNPOAYKTOB CropaHwus,
MUMELMX pasMepbl HE MeHee Tpex pasMepoB AETOHALMOHHOW f4enku faHHon cmecu. Ecnu pasmep
OETOHALMOHHOW SAYerKN AN aHHOW CMEeCU He M3BECTEH, TO MMHMMAarbHbIA XapaKTepHbIN pasmep CTpym
npvHUMaeTcs paBHbiM 5 cM Ans BewlecTs knacca 1, 20 cm ans BewecTs knacca 2, 50 cm ans BewecTs
knacca 3 n 150 cm ans BewecTs knacca 4;

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

knacc lll - cpegHe 3arpoMoOXOeHHOE MNPOCTPaHCTBO: OTAENbHO CTOSILLME TEeXHONormyeckue
yCTaHOBKW, pe3epByapHbIi Napk;

knacc IV - cnabo 3arpomoxageHHoe 1 cBOOOAHOE MPOCTPaHCTBO.

Knaccudukauus pexxumoB cropaHust obnaka

16. [Ins oueHKn BO3OeNCTBUS CropaHus obnaka BO3MOXHbIE PEXMMbI CrOpaHus pasgensrTcs Ha
LLIECTb KIaccoB No Anana3oHam CKOPOCTEN NX pacnpoCcTpaHeHus crnegyrowmm obpasom:

Knacc 1 - geToHaums unm ropeHne co CKopocThbio poHTa nnameHun 500 m/c n Gonee;

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

knacc 3 - gecpnarpaums, ckopocTb opoHTa nnamexHu 200 - 300 m/c;

knacc 4 - gecpnarpaums, ckopocTb dopoHTa nnamexHn 150 - 200 m/c;

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

1/6
u=%k x M ’ (I13.37)
1
rone k - kKOHCTaHTa, paBHas 43;
1
M - Macca ropouero BelleCTBa, coIepxalerocsa B obOjlake, KI';
kJjlacc 6 - mebymarpaums, CKOPOCTH QPOHTA IMJIaMEeHM OIpenesiseTcsd o bopMmyJie:
1/6
u=%k x M ’ (I13.38)
2
rone k - KOHCTaHTa, paBHas 26;
2

M - mMmacca ropro4Yero BelmecTBa, comepXxaumerocda B O6J’IaKe, KTI.
17. Oxupgaemblil pexnm cropaHust obnaka onpegensietcd € nomoubio Tabnuubl [13.3, B
3aBMCMMOCTM OT KJlacca roproYero BeLeCTBa 1 Knacca 3arpoMoX4eHHOCTU OKpyKatoLero NpocTpaHCcTBa.

Ta6bnuya M3.3

Knacc roptoyero Knacc 3arpoMoXgeHHOCTU OKPY>KaloLLLEro NpocTpaHcTea
BellecTBa | 1] 11 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
+
VM TyJbC Gal3el cxaTtusg I ) B SaBUCKMMOCTM OT PACCTOSHMSA OT lLIeHTpa obJjaka
PACCUMTEIBATCS MCXONS M3 OXMIAEMOI'O pexuMa CcIropaHus objaka.

Knacc 1 pexuma 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 - nbdexTMBHHM sHeproszsamnac cmecu, JIx.
BenmuuHE fes3pasMepHOTO OaBJIEHUA P n  uMmnyJasc Gasel  cxatua L

X X
onpernesjidrnTcd I10 (bopMynaM (,ILJ'IH I'a30I1apoOBO3OYLUIHBIX CMecef/J{):

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) crnpaBenJIMBE IOJid 3HaueHuy R > 0,2. B ciaydae,
X
ecim R < 0,2, To P =18, a B dopmyny (II13.41) BMecTO R moncrTaBiisgeTCcs
X X X
BeymumHa R = 0,14.

X

Pa3smepHble BenuuMHbl M3OLITOYHOTO OaBMNEHUS U MMMyNbCca dasbl CXKaTust onNpeaensTcs Mo
dopmynam:

IDenpTaP = P x P ; (I13.42)

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

Knaccbl 2 - 6 pexuma cropaHus obnaka

20. PaccuuTHBaeTca 0Oe3pasMepHOe paccTosHue R oT UeHTpa objlaka IO
X
bopmysie (I13.39).
PaccumMTHBATCA BeJUMUMHBE ©0Oes3pasMepHOTo InaBJieHusa (P ) u mMmnysiabca Gaswe



x1

cxaTtusa 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 b 4
0,06 0,01 0,0025
I =W=x (1L - 0,4 x W) x (-——=——- + = - ——————— ) ; (I13.45)
x1 R 2 3
X R R
b4 b4
u curmMa - 1
W= -——x (—————=—————- ), (13.46)
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 canyuae, ecim R < R , B Gopwmyser (I13.44), (II3.45) BMecTO R
xpl X xpl b4
IOICTAaBJISEeTCHa BeJiMumMHa R
xpl
Pas3MepHEE BEJIMUMHEL M3OLEITOUHOTO HaBJIEHMS M MMIyJbca Gassl  cxaTmusa
onpemensnrca no o¢dopmysnam (I13.42), (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 ovara noxapa

+
21. 3berTouHOe maBJyieHue JHenpTaP wm  umMnysasc T B BOJIHE [»OaBJIeHud,
obpasypommecs OpKM B3pHBE pesepbByapa C neperpetor JIBX, I'K mMaM CXMKEHHEIM
YTJIEBOOOPOIOHEIM T'a30M (majee - CYI') B ouare 1moxapa, ONpPemeydaonTcsa IO
dbopmyTiam:
0,33 0,66
m m m
1P 1P 1P
IODenrTaP = 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
TOoe r — pacCcTogHME OT lLIeHTpa pe3epByapa, 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 (OoNycKaeTcsa NpuHMMaThb paBHOM 2000
p

Ix/ (xr x K);

m - macca JIBX, T'K mmm CYI', comepxamasdcd B pe3epByape, KI';

T - TeMnepatypa xunkou ¢azel, K;

T - HopMaJibHas TeMIepaTypa kuleHusa, K.

b

Mpn Hanuumm B pesepByape NpeaoXpaHUTENbHOrO YCTpoWcTBa (knamaHa wnn membpaHbl)
BenuuunHa T onpegensetca no popmyne:

T = —mmmmm——— - C + 273,15, (II3.51)
A - 1lgP A

roe P - IaBJleHMe cpabaTelBaHUA NPeIOXPaHUTEJIBHOTO YCTPOMCTBA;

A, B, C — KOHCTAaHTEl ypPaBHEHUSA 3aBUCKMMOCTM IOaBJIEHMS HACBIIEHHBEIX I[1apOB
A
KMUOKOCTM OT TeMIepaTypH (koHCTAHTEL AHTYyaHa), OIpenejigeMble IO CIPaBOYHOM
amTepaType. Envumiel n3MepeHusa P (xklla, MM pT. CT
val
COOTBETCTBOBATL MCIOJb3yeMbBIM KOHCTaHTaM AHTyaHa.

. aTMm) I OJIKHEL

VI. MHTEHCUBHOCTbL TENIOBOIO MU3y4YeHns

22. B HacTosiLweM pasgene npnuBoaAaATCAa MeTodbl pacd4eTa MHTEHCUMBHOCTU TENJ10OBOro nUany4veHua ot
noXkapa nporfiBa Ha NOBEPXHOCTb, OrTHEHHOTO LWWapa, a Takke pagunyca BO3eNCTBUA NPoOAYKTOB CropaHusa
napoBo34yLHOro obnaka B Clny4ae noXapa-BChnblLLUKW.

Moxap nponuea

23. WHTeHcuBHOCTbL Tennosoro uanyydenuss q (kBT/M2) gna noxapa nponusa JIBX, X,
CXWDKEHHOro npupogHoro rasa (ganee - CININ) unu CYT onpegenseTtcs no dopmyne:

=B -F7 n3s

E
roe f. cpegHenoBepXxXHOCTHaA MHTEHCUBHOCTb TEMNJ1I0BOIro U3rny4vyeHusa ninamMmeHu, kBT/M2;

9- yrnoBow koacpuLMeHT 061y4EHHOCTH;
T - koadhpULMEHT NponycKaHUs aTMocdepbi.

3HayeHne | MPUHMMAETCs Ha OCHOBE WMEIOLLMXCSH OKCMEPUMEHTanbHbIX [daHHbIX WK Mo
Tabnuue M3.4.

Tabnwuua M3.4

Cpeﬂ,HeﬂOBerHOCTHaH NIIOTHOCTb TENJI0BOIro n3rny4eHua
nnamMmeHu B 3aBUCUMOCTU OT AMaMeTpa oYara n yaernbHaa MmaccoBad
CKOPOCTb BbIropaHnAa AnAa HEKOTOPbIX XUOKNX
yrnesoopO4HbIX TOMINB



Tonnmeo E , xBr/M2, 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

MpumeuaHue: ons guameTpoB ovara meHee 10 m unu 6onee 50 m cnegyeT npuHUMaTh Takon

Xe, Kak n ansa oyaros gnametpom 10 M n 50 M COOTBETCTBEHHO.

E
Mpu OTCYTCTBMM AA@HHbIX AN HedTU M HedTenpoaykToB AonyckaeTcs BenuuuHy | (KBT/M2)
onpegensaTb nNo opmyne:

_ .p012d (1_ a012d
E, =140-e +20-(1-e ),(|'|3.53)

roe d - atbpekTMBHbIN gMameTp NponmBea, M.

N E
Mpy OTCYTCTBUM A@HHbIX [AMs OAHOKOMMOHEHTHbBIX XWUOKOCTEN AoNycKaeTcs BenuunHy | (kBT/M2)
onpenenaTb no dopmyne:

0,4-m“H,,

(1+4-Lj
d , (M3.53.1)

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

E;

CI' - ynenbHas TennoTa cropaHus, KIk/Kr;
L - AnvHa nnamexHun, m.
Mpn oTCyTCTBUM AaHHbLIX ANS OAHOKOMMNOHEHTHbIX XUAKOCTEN AoNnycKaeTcs BeNuunHy m' (kr/(mM2-c))
onpenenaTb no opmyne:

., 0,001-H,,

m'=
Ly +Cp(T,-T,)

, (N3.53.2)

roe Lg - yoenbHas TennoTa UcnapeHus XnaKkocTtu, KIK/Kr;

P - ynenbHas TENNOEeMKOCTb XUAKOCTU, KK/ (kr-K);

b - TemnepaTypa KUneHus XMUaKocTy Npu atMocdepHoM AasneHun, K;

2 - TeMnepartypa okpyxatowen cpegsbl, K.
[ns MHOTOKOMMOHEHTHbIX CMECel XWAKOCTeil [AonycKaeTcs onpefeneHme sHadeHnin | nm' no
KOMMOHEHTaM, Ans KOTOPbIX BEMUYUHbI Ey M m' MakcUmarbHbl.

5 F
Yrnoeon koaduumeHT 06nydyeHHocTn 9 onpepensieTcst No opmMyne:

_ / 2 2
Fo=VR +F , (M3.54)



F F . .
roe VvV, H - (akTtopbl 0GNYYEeHHOCTU ONS BEPTMKANbHOW W TOPU3OHTamNbHOW MMoLLaaoK
COOTBETCTBEHHO, ornpedensieMble ANA NMOLWAAoK, pacnonoxeHHblx B 90° cekTope B HanpasneHum

HaKroHa niameHu, no cnegyrowmnm CbOpMyJ'IaMZ

2 2 H 2 A 2 A
FVZE. _E-arctgD+E- a’+(b+1)°-2:-b-(1+a-sing) -arctg(ﬂ}w- arclg a-b—F*-sing varclg F*.sing
B C F-C F-C

p/s A-B
, (N3.55)
1 (1] sind a-b-F2.sind F%.sind a’+(b+1)*-2-(b+1+a-b-sing) [A-Dj
F, ==-arctg| = [+—| arctg| ————— | +arctg - |- arctg| —
T D) C F-C F.C A-B B
(13.56) ’
2-L
a="—
d  (n3.57)
ho 2 X
d  (n3.57.1)

A=y(@ +(b+1)*~2-a-(b+D)sin0) nasr o

B=y(a*+(b-1-2-a-(b-1-sin0) g

C =+/(1+(b?-1)-cos? ) (357.4)

b-1

[
b+1) 3575

_a-cosd
b—a-sind (n3.57.6)

— [(h? _
F=y(b"-1) , (M3.57.7)
rae X - paccTosiHMe OT reOMEeTPUYECKOro LIEHTpa Nponuea Ao 06nyyaemoro oobekTa, M;
d - acbdeKTMBHbBIN gMaMeTp Nponivea, M;
L - AnvHa nnamexun, m;

0. Yron OTKNOHEHUS NflaMeHu OT BepTUKarnu noj AeUCTBMEM BeTpa.
[na nnowanok, pacnonoXeHHbIX BHE YKa3aHHOTO CEKTOpa, a Takke B Criyvasix OTCYTCTBUSI BeTpa
(pakTopbl OOMYy4EeHHOCTM AN BEpPTUKaNbHOW W TOPU3OHTaNbHOM MOWaA0K paccYMTbIBAOTCA MO

dopmynam 3.55 - 3.57.7 n 3.59.1, npnHumas 0 = 0.
OppekTnBHLIN AnameTp nponuea d (M) paccunTbiBaeTcs no opmyne:

d=[*F

T (N3.58)

roe F - nnowagb nponuea, M2.
OnuHa nnameHun L (M) onpeaensieTcs no popmynam:
npu Ux=1



npu U*<1
s
L=42-d-
pao-d ,(M3.59.1)
roe
u, = Y

o 3’m'~g-d
P (N3.60)

m' - yaenbHas MaccoBasi CKOPOCTb BblropaHust TONNnBa, Kr/(M2-c);

yo,

2 - MNOTHOCTb OKPY)XaloLEero Bo3ayxa, Kr/m3;
P . NNOTHOCTb HACbILEHHbIX MapoB TOMMMBA NpU TeMnepaTtype KuneHus, krim3;
WO
- CKOpOCTb BeTpa, M/C;
g - yckopeHue ceobogHoro nageHus (9,81 m/c2).

Yron OTKNOHEHMS NNaMeHn OT BEPTUKaNN Noa AencTBnemM BeTpa 0 paccunTbiBaeTCs No chopmyne:

1, mpuu, <1
cosfd=4 .
u, ", mpuu, =1

* H

. (N3.61)
KoatbduumeHT nponyckaHus aTMocdepbl ¢ Ans noxapa nponvea onpegensietcs no hopMyne:

r=exp[-7-10" (X ~0,5-d)] 11369,
(n. 23 B pea. Npukasza MYC P ot 14.12.2010 N 649)

OrHeHHbIV Wap

24. NIHTEHCMBHOCTb TennoBoro msnyyeHus q (kBT/mM2) ona orHeHHoro wapa onpegensercs no
dopmyne (13.52).

E
BenuuuHa f onpenendeTcAa Ha OCHOBE MMEIOLLMNXCA SKCNepuMeHTanbHbIX OaHHbIX. D,OI'IyCKaeTCﬂ

NPUHUMaTL Es paBHoi 350 kBT/M2.

F
3HaveHne Y onpegendetcsa no dopmyne:

DZ

S

q - 2 2
4-(H°+1%) (nae3)

rae H - BbicoTa LieHTpa OrHEHHOro Lwapa, M;

D

S - achheKTUBHbI AMamMeTp OTHEHHOTO LWapa, M;
I - pacctosHue oT obrny4yaeMoro obbekTa A0 TOYKM Ha MOBEPXHOCTU 3eMNN HENOCPeACTBEHHO MNoA
LIeHTPOM OrHEHHOrO LWapa, M.

- D
A peKTMBHBIN AMaMeTp OrHEHHOro Wwapa S (M) onpedenseTcsa no opmyne:



_ _m0:325
D =6,48-m . (N3.64)

rae m - macca nNpoayKTa, NoCTYNUBLLETO B OKpYXKatoLee NPOCTPaHCTBO, Kr.
. D
BenuunHy H gonyckaetca npyHUMaTh paBHO .

t
Bpems cylecTBoBaHMSl OTHEHHOTO Wapa ° (c) onpegensieTcs no dopmyre:

_  m0:26
t =0,852-M"" 3 65)

KoadcpuumeHT nponyckaHns aTMocdepbl ©  [Anst OTHEHHOTO Lapa paccuuTbiBaeTcs o opmyne:

r=exp[-7,0-10* - (\r? + H? —&)]
2" (n3.66)
(n. 24 B pega. Npukasza MYC P ot 14.12.2010 N 649)

VII. OnpegeneHne paguyca BO30eNCTBUSA MPOAYKTOB CropaHus
NnapoBO34yLUHOro obnaka B criydae noxapa-BChbILLK/

25. B cnyuae oOpa30OBaHMA I[IapOBO3OYWHOM CMEeCM B He3aT'POMOXIEHHOM
TEeXHOJIOTMUYECKMM OOOpyHOBaHMEM MPOCTPAHCTBE ¥ €TI0 BaXUI'aHUMM OTHOCUTEJILHO
cjnabeM  MCTOYHMKOM  (HamopuMep, MCKPOM) CTOpaHMe BTOM CMEeCM IPOMCXOIOUT, Kak

npaemio, C HeOOoJIbLIIMMMU B OVMBIMM CKOPOCTAMM IIJIaMEHUM. Hp]/[ S5TOM aMIJIMTYy OBl BOJIHBL
IOaBJIEHUA MaJIbl u MOT'YT He TMPMHMMAaTbCA BO BHMMAHME IIPM OLIEHKE IlopaxXawmero
BO3IOEMCTBMA. B BTOM CJydae peajM3yeTCsa TaK Has3bEBaeMHM NOXap-BCIHIIKA, IPKU
KOTOPOM 30Ha IOpaxeHMs BEICOKOTEMIIEPATYPHEMM NPOOYyKTaMM CTOpaHusg
IIapoOBO3IOYMWHOY CMeCH MNpaKTMUYeCKM COBIalaeT C MaKCHMMaJIbHEM pasMepoM objaxa
NIPOOyKTOB CTOpaHusa (T.e. TIopaxamoTcsa B OCHOBHOM OOBEKTH, [IOolajapiye B 3TO
obJako) . Pamouyc BO3IOEeNCTBMUA BEICOKOTEMIIEPATYPHBIX NPOOYyKTOB CIOpPaHuAa
IapoOBO3OYWHOTO OOJIaKa NpM NOXape-BCIBIIKe R onpenensercsa QopMyJion:
F

R =1,2 xR p (13.67)
F HKIIP

roe R - TOPMBOHTAJIBHEIM pPas3Mep B3PHBOOINACHOM SOHE, OINpPelesIIeMBll 10
HKIIP
n. 10 HacTOAmMETO NPUIIOXEHUS .

VIIl. Ucnapenue xngkoctn n CYI us nponuea

26. VHTEHCUBHOCTbL ucnapenms W (kr/ (M2 X C)) a9 HEHATPETHX XUIAKOCTEN C
ompemejyigeTcsa 0 QopMmyJie:

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

roe o9Ta - ko2bbuuMeHT, NOpPMHUMAEMHM IOJiS [IOoMelmeHuM 1o Tabmuue I[13.5 B
3aBUCUMMOCTM OT CKOPOCTM M TeMIepaTypbl BO3OYWHOI'O IIOTOKa Hal MNOBEPXHOCTHIO
ucnapeHuda. llpy OpoJaMBe XUOKOCTM BHE IIOMEIEHUSA OOIyCKaeTCsa I[PMHMMATH
sTa = 1;

M - MoJgpHas Macca XMUIKOCTM, KI'/KMOJIb;

P - @DaBJieHMe HACHIIEHHOTO Iapa INpM pacueTHOM TeMIepaType XuIKocTu, Klla.

H

Ta6bnuya M3.5

CKOpOCTb BO3YLLHOMO 3HaueHne koadppuumneHTa ata npu Temnepatype t (°C)
noToka, m/c BO3ayxa

10 [15 [20 |30 [35




0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 57 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
g
roe C - ymeJsbHad TeljoeMkocTs 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 ocTaBLIasACA YacTb XWAKOCTM MCMapsieTcs C NMOBEPXHOCTM MPOnvBa 3a CyeT
noToKa Tenna OT NOACTUNAaoLLEeN NOBEPXHOCTM U BO3AyXa.

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

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 Jjgambma x (T - T )
a 0 b
+ ——-—— , (I13.70)
0,8 0,2
(v x d x L )
a g
roe Jambna -  KO2QdUIIMEeHT TelJIONPOBOOHOCTM MaTepHuaja, Ha [IOBEPXHOCTb
S
KOTOPOTO pas3jiMBaeTCd XUIKOCTbL, BT/ (M X K);
C - ymenbHas TENJIOEMKOCTb MaTepuasa, Ix/ (xkr x K);
S
poO - IJIOTHOCTL MaTepualna, KIr/m3;
S
T - HauvajJibHas TeMmIepaTypa Marepuana, K;
0
t - Tekymee BpeMs C MOMEHTAa Hauajla ucrnapeHums, c (Ho He MmeHee 10 c);
JamMbna - KO2QOMLMEHT TeIlJIONPOBOONHOCTM BO3Oyxa Npu Temrneparype T ;
a 0
U — CKOPOCTBH BO3OYWHOTO MOTOKAa HAaJI MNOBEPXHOCTLI MCHAapeHus, M/C;
d - XapakKTepHHEM OMAaMETPp NpPOJMBa, M;
V - KMHEeMaTudueckKasd BA3KOCTb BO3nyxa npm T , M2/C.



IX. Pa3mepbl 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 - pacxopg npoaykra, Kr/c;

K - aMnmMpuyecknii KOagPULMEHT, KOTOPbIA NPU UCTEYEHUM CXKaTbIX ra3oB NPMHMMAaETCs paBHbIM
12,5, npn ncreveHnn naposon gasbl CYI unu CII paBHbIM 13,5, npu uctedeHmm xugkon cdassl CYI n
CIr, NBX vn MK nopg gaeneHnem paeHbIM 15.
(B pea. Mpukaza MYUC P® ot 14.12.2010 N 649)

A63aL nckntoyeH. - Npukaz 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 OKpyXawlwMMu obbeKkTamu onpegenseTcs
pasmepamu cdakena;

- AnNvHa dhakena Le He 3aBWCUT OT HanpaBfieHNsi NCTe4eHN NPOAYKTa N CKOPOCTU BETPA;

- HambonblUyld OMacHOCTb MNPEeACTaBNSAIOT rOPM3OHTamnbHble akernbl, YCMOBHYIO BEPOSTHOCTb
peanu3auny KoTopbIX cnegyeTt npuHumMaTe pasHon 0,67;

- MopaxeHue 4enoBeka B ropusoHTanbHoM ¢hakene npoucxogut B 30° cektope € paguycom,
paBHbIM AnNuHe drakena;

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

LF
paBHbIM ;

L L
- 3a Npepgenamy ykasaHHOTro cekTopa Ha paccTosiHusx oT  F go 1,5 F Tennosoe unanyyeHue ot
ropusoHTanbHoro gakena coctaesnset 10 kBT/m2;
- TENJIOBOE U3Ny4YeHNe OT BepTUKaNbHbIX hakenoB MoxeT 6biTb onpeaeneHo no dopmynam M13.52,
L D E
M.3.54 - M3.57.7 n M3.62, npyHumasn L paBHbiM © , d paBHbIM | 0 paBHbiM 0,2 ' Mo dopmynam
M3.53 - M3.53.2 unu tabnuue 3.4 B 3aBucumocTn OT BMaa Tomnmea. [lpyM OTCYTCTBMM OaHHBLIX U

HEBO3MOXHOCTU paccyuTaTb Es no npegcTaBneHHbIM dopmynamM [OnyckaeTcs 3Ty BENUYMHY
npuHumatb pasHou 200 kBT/m2;

- Npu ucteveHun xmakon assl CYI nnu CITI M3 oTBEpCTUSA C 9KBUBANEHTHbIM gnameTpom go 100
MM NPy MFHOBEHHOM BOCMNaMEHEHMU MPONCXOANT NOMHOE CropaHme UCTeKalowero npogykra B dakene
0e3 ob6pa3oBaHusa Noxapa NpPonuea;

- obnacTb BO3MOXHOIO BO3OEWCTBUSA MOXapa-BCMbIWKW NPU CTPYWHOM WCTEYEeHMU cOoBMagaeT C

- o . Lo,
obnacTblo Bo3aeicTBus dpakena (30° cekTop, orpaHUYEHHbI pagnuycoMm, paBHbIM -~ );
- NPU MrHOBEHHOM BOCM/IaMEHEHUM CTPYWM ra3a BO3MOXHOCTb (POPMUPOBAHWS BOSH AaBIEHUS
AONYyCKaEeTCst HE y4UTbIBaTb.
(n. 29 B pega. Npukaza MYC P ot 14.12.2010 N 649)



Mpunoxexne N 4
K NyHKTY 20 MeToankm

AETEPMWHWPOBAHHBIE N BEPOATHOCTHbIE KPUTEPUW
OLIEHKM MOPAXAIOLLENO AIENCTBWA BOJIHbI JABNEHWA U TEMNOBOIO
N3NYYEHNA HA NTIOOEN

Ha o6bekTax Hanboree onacHbIMU NopaXkaoLWwmumMy hakTopami noxapa SBASTCS BofHA AABMEHUS U pacLUMPSIIOLLMECS NPOAYKTbI CropaHust Mpu pasnmnyHbIX
peXumMax cropaHus raso-, napo- Unu MbifieBo3ayLWHOro obraka, a Takke TENNOBOE M3NyYeHne NoXKapos.

[leTepMVHMpPOBaHHbIE KPUTEPUM MOKAa3bIBAlOT 3HAYEHUS MapamMeTpoB OMacHoro dakTopa noxapa, npu KOTopbiX HabnogaeTcs TOT MM MHOW YPOBEHb
nopaxeHwus noaen.

B cnyyae ucnonb3oBaHUs OETEPMUHUPOBAHHLIX KPUTEPWEB YCIOBHasi BEPOSITHOCTb MOpaXeHUst MPUHUMMAaEeTCs paBHOW 1, ecny 3HayeHue Kputepus
npeBbilLaeT NpeAenbHO AoMYCTUMbIN YPOBEHb, U paBHOi 0, ecrnv 3HaYeHne KpUTepusi He NPeBbILIAET NpeaenbHO AoNYCTUMBIN YPOBEHb NOPaXKeHUs rtoaei.

BeposATHOCTHbIE KpUTEPUM MOKa3bIBaIOT, KAKoBa YCIIOBHAs BEPOSTHOCTb NOPaXXeHUs NoAel Npyu 3agaHHOM 3Ha4YeHUM onacHoro gpaktopa noxapa.

Hwxe nprBeaeHbl HEKOTOPLIE KPUTEPUN NOPAKEHUS NIOAEN NepeYnCIiEHHbIMM Bbillie OrnacHbIMK hakTopaMu noxapa.

|. Kputepum nopaxeHus BONHOW AaBneHns

[eTepMUHMPOBaHHbIE KpUTEPMM MOpaKeHUs nogend, B TOM YMCNe HaxOAsWMXcs B 34aHUK, M3ObITOMHLIM AaBfieHWEM MNpW CropaHvn raso-, napo- umnu
MbINIEBO3OYLLUHbLIX CMECEN B NOMELLEHNSIX UM Ha OTKPLITOM NPOCTPaHCTBE npuBedeHsl B Tabnuue M4.1.
B KauecTBe BEPOATHOCTHOTI'O Kpurepma IIOpaXxeHnAa NCIIOJIb3yeTCAa IIOHATHUE
npobur-QyHkuMm. B obmeM ciydae OpobuT-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 BO34eNCTBYIoLLEero dakropa.
CoOTHOWEHMa MexXOy BeJauMuMHOM P M YCJIOBHOM BEPOSATHOCTBI MNOPaXeHMUS
r
yeJIOBEeKa INpMBeImeHO B Tabiuue [14.2.

Tabnuua M4.1

CTteneHb nopaxeHus N30bITOUHOE
nasneHue, kla

NonHoe paspyLieHve 3gaHun 100

50%-e paspyLUueHue 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-dyHkumm 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 orTcyTrcTBUMM B Tabiauue I14.2 HeOOXOOMMEIX NaHHEIX S3HAYEHMS YCJIOBHOM
BEPOATHOCTHU NopaxeHms yeJjioBEKAa Q (a) B 3aBUCMMOCTM OT SBHAUEHUHd
g
npobur-QyHkKUMM Pr omnpemengeTcs IO @opmyie:
2
1 Pr-5 U
0 (a) = —————————— uHTerpar exp (----- ) x du. (4. 2)
di [====== -0EeCKOHEUHOCThb 2

[ns BO3OeNCTBUS BOMHbI AaBMNEHWS Ha YernoBeka, HaxoAsLLerocs BHe 3aaHus, dhopmyrbl Ans NpobuT-yHKUUM UMEIOT BUA:
Pr = 5,0 - 5,74 x 1nS; (T14. 3)

4,2 1,3

Tabnuua M4.2



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

roe m - Macca TeJjla dejloBeka (OollycKaeTcs NpMHMMAaTh paBHOM 70 kI),

IenbpTaP - m30BITOUHOE HaBJIEHME BOJIHBE OaBJieHus, Ila;
+

I - wuMIyJbC BOJIHEI OaBJieHUd, [la x C;

P - armMocbepHOe namieHue, Ila.
0

MpobuTt-hyHkuMM ANs paspyLeHns 34aHun UMELOT BUA!
ONS TSHKenbIX paspyLleHni:

(114 . 4)

(I14.5)

(I14.06)

KT,



Pr =5,0 - 0,26 x 1nv; (14.7)

A )+ (e ) (I14.8)
IenvTaP +

OnA NONHOro paspyLweHna:

Pr =5,0 - 0,22 x 1nV; (114.9)
7,4 11,3
40000 460
V= (-—m———————- ) + (-=—- ) . (I14.10)
HenbTaP +
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
VMMIIYJIBCHOTO ¥ IOJUTEJIbHOTO BO3IENUCTBMA. B INepBOM Cllydae KPUTEPMEM IOPpaXeHMUI
ABJIAeTCHA HO3a Mu3jaydeHuda D (HanpuMmep, BO3IEMCTBME OIHEHHOI'O llapa), BO BTOPOM
- KpUTHYUeckas MHTEHCMBHOCTL TEIIJIOBOT'O M3JIyUeHUs (HanpuMep, BO3OeNCTBUE

CR
noxapa MNpOoJMBaA) .
BenmuuHel g OJI1 BOCILJIAMEHEHMS HEKOTOPEX I'OPKYMX MaTepMalloB HNPMBEIEHEl B
CR
Tabmuue [14.3, IJa PasJIMUHEIX CTEIEeHeM IOopaxXeHUs ueJioBeka — B Tabiuue [14.4.

Tabnwuua M4.3

MaTepnrasl q , xBr/Mm2
CR

IpeBecuHa (COCHa BJIAXHOCTBI 12%) 13,9
IpeBeCHO-CTPYXEeUHBIE IJIUTH (MJIOTHOCTBIO 417 xr/M3) 8,3
Topd OpmMKeTHHM 13,2
Topd KyCKOBOIL 9,8
XJIOIIOK—BOJIOKHO 7,5
CJIOMCTHIM IJIaCTUK 15,4
CTeKJIONJIaCTUK 15,3
[TlepramMmu 17,4
PesuHa 14,8
YToJb 35,0
PysnoHHasa xposJisa 17,4
KapToH cepelt 10,8
IeKOpPaTUBHEM OyMaXHO—-CJIOMCTHIM I[1JIaCTUK 19,0 - 24,0
MeTaJijionjaacT 24,0 - 27,0
[InuTa IOpeBeCHO-BOJIOKHMCTAS 13,0
[InnTa OpeBeCHO-CTpyXedHas 12,0
[InnTa OpeBeCHO-CTpyXedHas C ormeskon "llommunmer" 12,0
[InuTa OPeBeCHO-BOJIOKHUCTAA C JIAKOKPACOYHEIM I[NOKPBEITHEM 12,0 - 16,0
10O LleHHBle IOPOHEl IepeBa
Koxa mckyccTBeHHAas 17,9 - 20,0
CTEKJIOJIAaCTUK Ha NOJNUBOMPHOM OCHOBE 14,0
JJakOKpaCOYHBEIE MNOKPBEITUA 25,0
O6om momwmmecs [IBX Ha OyMaxHOM OCHOBE 12,0



Jlmrosieym I[IBX
JIHOJIeyM AaJIKMIOHEIM
JImnojieyMm IIBX Ha TKaAHEBOM OCHOBEe
[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

VIHTEHCUMBHOCTb
MBJIy4YeHrsa, KBT/M2

Bes HeraTMBHHIX IIOCJIEOCTBUM B TeUeHMe IJIUTEeJIBHOTO 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

HenepexHocumMmas ©Oosb uepe3s 3 - 5 ¢ 10,5
Oxor 1 crTemneHu uepe3s 6 - 8 cC

Oxor 2 crTeneHu uepes 12 - 16 ¢

ﬂﬂﬂ nopaxeHunda 4ernoBeka TennoBbiM U3NTyHeHUemM BermindnHa HpO6MT4byHKHMM onncbiBaeTCcd

dopmynow:
4/3
Pr = -12,8 + 2,56 x 1In(t x g ), (I14.11)
roe t - apdekTMBHOE Bpems 3KCnosnumm, c;
g - MHTEHCMBHOCTb TEMNSIOBOro M3ny4yeHus, kBt/m2.
BenuunHa spdekTnBHOro BpeMeHmn skcrno3uumnu t onpeaensieTcs no opmynam:
ONs OTHEHHOro Lwapa:
0,303
t =0,92 xm ; (I14.12)
Ans noXxapa nponuea:
X
t — t + -—-, (H4.13)
0 u
roe m — MacCCa Troprnyero peumecTBa, ydacTByoumeIro B O@paBOBaHMM OI'HEHHOTI'O
mapa, KI';
t - XapaKTepHOe BpeMsa, 3a KOTOpOe UeJioBek OoOHapyXuBaeT IOXap U

IIPpMHVIMaeT pemeHMe O CBOUX oajibHEeMIMX HeﬁCTBMHX,

PaBHEIM 5) ;

(MOXeT OBITH MNPUHATO

X — paccTodHME OT MeCTa PacIloJIOXEeHMUS deJjioBekKa IO 0e30MnacHOM 3OHHE (30Ha,

TIe MHTEHCHMBHOCTL TEIJIOBOTO U3JIydeHusa MeHbme 4 kBr/M2);
fes3onacHOM 30He, M/C

u - CcpenHsd CKOPOCTb IBMXEHMS UeJIOBeKa
(mpuHMMaeTCcs paBHOM 5 M/C).



YcrnoBHas BEPOATHOCTb MOPAXEHUs YenoBeKa, MoMnaBlero B 30HY HenocpeacTBEHHOro
BO34ENCTBUS NamMeHun noxapa nponusa unu gakena, npuHUMaeTcs paBHom 1.

Ons noxapa-BChbIWKN criegyeT NpyvHUMaTth, YTO YCIOBHas BEPOSATHOCTb MOPAaXEHUs YeroBeka,
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 NyHKTY 33 MeToankm

METO[ObI
ONMPEJENEHNA BPEMEHW OT HAYATA MOXAPA O BITOKMPOBAHUA
OBAKYALUMOHHBLIX MYTEW B PE3YJIbTATE PACIMPOCTPAHEHNA HA HAX
OMACHbIX ®AKTOPOB MOXAPA 1 PACHETHOIO BPEMEHW 3BAKYALUA

(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
pacnpocTpaHeHNst Ha HUX OMnacHbIX DaKTOPOB MNoXKapa onpeaensieTca nytemMm BbiGopa U3 MOMyYeHHbIX B
pesyrnbTaTe pacyeToB 3HAYEHUIN KPUTUYECKON NPOOOIMKUTENBHOCTM MoXapa MUHUMArbHOTO BPEMEHM:

s T 4II.B 402 4T.
7, =min{ti, et ) 5.1

KpuTtnyeckas npogomkUTENbHOCTb NoXapa no KaXkaoMy M3 onacHbiX hakTopoB onpeaensieTcs Kak
BPEMS JOCTUXKEHUSA 3TUM (pakTOPOM KPUTMYECKOrO 3HA4YeHUs Ha MyTsX SBakyauuun Ha BbicoTe 1,7 M OT
nona. Kputnyeckue 3HayeHus no Kaxkgomy M3 onacHblX hakTopoB COCTaBMSHOT:

no nosbIWeHHON Temnepatype - +70 °C;

no Tennosomy noToky - 1400 B1/m2;

no notepe BMAUMOCTU - 20 M;

-3
MO MOHWXEHHOMY cofepXXaHuto kucrnopoga - 0,226 KI'-M
Mo KaXKOOMY M3 TOKCUYHbIX ra3006pasHbIX MPOAYKTOB FOPEHUs

(CO2-0,11 Kr-m> .CO - 116107 gp.p® HCL - 23-10°° Kr-M's)_

Ons onuncaHusa TepmorasoguHaMMyecKkMx napamMeTpoB noxapa MOryT MPUMEHSATbLCA Tpu BuAa
Mogenew: nHTerpanbHble, 30HHbIE (30HanbHbIE) U MONEBbIE.

Bbibop KOHKpeTHOM Mogenu pacyeta BpeMeHu 6nokupoBaHus MyTen 3Bakyauun cnegyet
OCYLLECTBMATL, UCXOAA U3 CrieayoLNX NpeanocbIoK:

NHTerpanbHbI MeTOA:

ANa  30aHUIA, codepXalux pasBUTyld CUCTEMY MNOMeLUeHWi Manoro obbema npocTon
reomeTpryeckon KoHdurypawmu,

ONs NOMEeLLeHW, rae XapakTepHbli pasmep o4ara noxapa COM3MepuM C XapakTepHbIMU
pasmepamu MoMeLLleHUs U pasMepbl NOMeLLEeHWs COU3MepuMbl Mexay coboi (nuMHeviHble pasmMepbl
nomeLLieHns oTnu4yatoTcesl He 6ornee vyem B 5 pas);

ONs npeaBapuTENbHbIX PACYETOB C LeNblo BbIABIIEHNS Hanboree onacHoro cueHapuvs noxapa;

30HHbIN (30HanNbHbIN) MEeTOA;:

ONna MOMeLLeHUn N CUCTEM TMOMELLEHMI MPOCTON reoMeTpu4eckon KoHdUrypauuu, NUHenHble
pasmMepbl KOTOPbIX COM3MEPVMbI MeXay COOON (NUMHerHbIE pasMepbl NMOMELLEHNS OTnm4atoTca He bonee
YeM B 5 pas), Korga pasmep ovara rnoxapa CyLeCTBEHHO MeHbLUEe pasMepoB NOMeELLEHUS;

Ansa paboumx 30H, PacMofiOKEHHbIX Ha pasHblX YPOBHSX B npegenax OOHOro MoMeLleHus
(nnowaaku obenykuBaHUsa 060pyAOBaHNS, BHYTPEHHME ATaXKEPKN U T.4.);

nonesown MeTon:



0N NMOMELLEHUIA CITOXXHOM TreoMeTpUYecKon KOHdurypaumm, a Takke MoMeLleHun ¢ 6onblinm
KONMMYECTBOM BHYTPEHHUX Mperpag (Hanpumep, MHOIOCBETHblE MPOCTPAHCTBA C CUCTEMOWN ranepen u
NPUMbIKALLNX KOPUOOPOB);

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 NblINeBO3AYLLHON
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

MeToda, KPUTMYECKYHO MPOAOIKUTENBHOCTL MoXapa by (c) no ycrnoBuio OOCTWXKEHUS KaxdbiM W3
onacHbIX hakTopoB Mnoxapa NpeaeribHO AOMYCTUMbIX 3HA4YeHW B 30He MpebbiBaHWs Ntogei (paboyeit
30HE) MOXHO OLEHUTDL Mo chopMynam:

Mo MOBLILLIEHHON TeMMepaType:

1/n

70—
&= %In 1+ 273o tto Z
(273+1,)- - (M5.2)
no n0Tepe BNONMOCTMW:
A 1/n
e IB ,_V-In(L05-aE)
7 A l,-B-D,-Z
; (15.3)
no I'IOHI/I)KeHHOMy co,u,ep>|<aHmo KVICJ'IOpOﬂ,aZ
_ 17 1/n
o %m - I_00,044
—240,27 |-Z
V
L 1 (ns5.4)

Mo KaXaoMy M3 ra3o06pasHbIX TOKCUYHbIX MPOAYKTOB FOPEHUS:

1 1/n

oo B (1o
v A B-L-Z

; (M5.5)
B 353-C, -V

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

roe b HavanbHasa TemnepaTypa Bo3gyxa B nomelleHmu, °C;

B - pasmepHblii KOMMNEKC, 3aBUCALLUIA OT TENnoTbl CropaHust matepuana n ceobogHoro obbema
NOMELLEHNS, KT;

N - nokasaTenb CTENEeHW, Y4YUTbIBAKOLIMA M3MEHEHMEe MacChl BbiropalLlero matepuana Bo
BPEeMeHU;

A - pasmepHblii NapameTp, YYUTbIBAKOLIMI YAENbHYIO MaCCOBYIHO CKOPOCTb BbIFOPaHWUsi rOpHYero

n
BeLLeCcTBa v nnowaas noxapa, kr/ ¢ ;



Z - 0©espasmepHbli MapamMeTp, Y4YUTbIBAKOLWNA HEPaBHOMEPHOCTb
drakTopa noxapa no BbICOTE MOMELLEHUS;

pacnpegeneHnss onacHoro
Q - HM3Was TennoTa cropaHusa matepuana, MI/kr;

P - yoenbHasi u3obapHasi TennoemMKkocTb Bo3ayxa, MIK/Kr;
P KO9hPMLUMEHT TENNONOTEPD;

m. KO3 PMUMEHT NOSNHOTLI FOPEHUS;
V - cBo60aHbIV 0OBbEM NOMeELLEHUS, M3;

& - koathHULMEHT OTPaXeHNsi NPeAMETOB Ha NyTAX 3BaKyaLuy;
E - HauanbHOE ocBeLleHMne, FK;

P - npegenbHas 4anbHOCTb BUAMMOCTY B AbIMY, M

m - abiIMoobpasyoLas cnocoGHOCTL ropslero Matepuana, Hn-m2/kr;

L- yD,eanbIVl BbIXO4 TOKCUYHbIX ra30B MNMpn cropaHnn 1kr roproyero selecTtBa, Kr/Kr;
X - npedesibHo A0NYyCTMMOe CoAepXXaHne TOKCUYHOro rasa B NoMeLleHnu, Kr/m3;

Loz - yOoenbHbIA pacxod kucnopoaa, Kr/kr.

CB0o6OAHBIN 06bEM MOMELLEHUS COOTBETCTBYET Pa3HOCTM MEXAY reoMeTpuyecknm 0BbemMoM U

obbemom obopynoBaHUS UM NPeaMETOB, HAaXOAALMXCS BHYTpY. [pyn OTCYTCTBMM OaHHbIX AOMycKaeTcs
cB0bOAHbIN 06beEM NpMHUMaTL paBHbIM 80% reomeTpuyeckoro ob6bema noMeLLeHus.

Ecnu nog 3Hakom norapudpma nomnyyaeTtcs oTpuuatenbHOe YMCNo, TO AaHHbIN OnacHbli hakTop
noxapa MOXeT He y4nTblBaTbCS.
MapameTp Z onpegensetcs no dopmyre:
h h
Z=—-exp|l,4—
H npuH < 6w, (M5.7)

roe h - BbicoTta paboyein 30HbI, M;
H - BbICOTa NOMELLEHMNSA, M.

BbicoTa paboyen 30HbI onpegensaeTca no hopmyre:

h=hy, +17-05:5 oo

roe ‘Y1 - BbicoTa NMoLwaaKku, Ha KOTOPOI HaxoOAaTCA MNoau, Hag NonoM NoMelLeHns, M;

0. pa3HOCTb BbICOT MOMa, paBHasi HYIo NPW FOPU3OHTANIbHOM €r0 PacrofIOXXEHNN, M.

Cnenyet uMmMeTb B BuAgy, 4YTO HambomnblUel OMacHOCTU Mpu MNoxape noABeprawTca noau,
Haxogswmecsa Ha Gonee BbicokoW oTmeTke. [pu onpegeneHnn Heobxo4MMOro BpEMEHU 3Bakyauum
cnenyeT OpUMEHTUPOBATLCA Ha Hauboree BbICOKO PaCMoOfioXEeHHbIE B MOMELLEHUN YYaACTKM BO3MOXHOMO
npebbiBaHWUS Noaen.

MapameTpbl A 1 N onpegensituTca cneayrLwmm obpasom:
Ona cnydaa ropeHunsa XXnakoctu c yCTaHOBI/IBLIJeVICﬂ CKOPOCTbHO:

A:\PF'F,npmn=1;(l'l5.9)

On4a cny4vaa ropeHuna Xnakoctum C HeyCTaHOBMBUJeI?IICFI CKOPOCTbHO:
A 067, -F

fer npun=1,5; (N5.10)

AN Cryyasi KPYroBOro pacrnpoCTpaHeHUst MramMeHu Mo MOBEpPXHOCTU roptoyero BellecTBa WUnu
maTepuana:

_ 2
A=L05We v n =3 (n5.11)

and BepTI/IKaJ'IbHOVI nnn FOpVISOHTaJ'IbHOVI NOBEPXHOCTU ropeHna B Buae npAamMoyrosrfibHuMKa, oaHa u3s
CTOPOH KOTOPOro yBenn4nBaeTCa B ABYX HamnpaBlieHUAX 3a CHeT pacnpoCTpaHeHNA niaMeHu:



A=¥evb o2 ms12)

Y
roe ~ F - ygenbHasi maccoBasi CKOPOCTb BbIrOpaHus BELLECTBA, Kr/(M2:C);
F - nnowaab Nponvea XuMaKocTu;

fer BpeMS YyCTaHOBMEHMWS CTALMOHAPHOIO pexumMma 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 OTCYTCTBMM cneumarnbHbix TpebosaHuii sHavenns & u E npuHumatotcsa pasHbiMmu 0,3 1 50 nik

I
COOTBETCTBEHHO, @ 77 paBHbIM 20 M.
Mpn pacnonoxeHun nwOAe Ha  pas3nMYHbiX MO BbICOTE  NMoWagkax  KPUTUYECKYHD
NPOAOIMKUTENBHOCTL NoXapa cnegyeT onpeaendatb ANs KaXaon NnoLwaaku.

Il. MeTog onpegeneHns pac4eTHOro BpeMeHu aBakyaumm

PacueTHOe BpeMda sBakyaluu Jogel t m©3 NOMENEeHMM M 3IOaHMM yCTaHaBIMBAT
P
10 pacdyeTy BpPEeMEHM IOBMXEHMS OIOHOI'O MJIM HECKOJIbKMX JIOCKMX IIOTOKOB Yepes
SBAaKyalMOHHHE BBEIXOIEL oT HamboJee YyOaJIeHHEIX MEeCT pPa3MelleHusa Jionen
HEeIOCPEeNCTBEHHO HAapyXy WM B Oe30MNacCHYK 3O0HY.
Mpu pacyeTe BeCb NyTb ABWMXEHUS JNIOACKOro NoToka noapasaensoT Ha y4acTKu (I‘IpOXOLI,, Kopunaop,

OBEPHON MpOeM, NEeCTHWYHbIA MapLl, Tambyp) AnvHon Ii M LWMPUHON 5‘. HavanbHbiMK y4acTkamu
ABNAIOTCA Npoxodbl Mexay paboyunmm mectamu, obopygoBaHuem, psagamu kpecen wm T.n. [pu
ONpefeneHny pacyeTHOro BPEMEHW 3BaKyauuW YYUTbIBAETCS MPOMYCKHAasd CrnocoOHOCTb  BCeX
UMEILLNXCS B MOMELLIEHUSAX, HA TaXaX U B 34aHNN 3BaKyaLMOHHbIX BbIXO4O0B.
(B pea. Mpukaza MYUC PO ot 14.12.2010 N 649)

Hp]/[ onpeneJIeHUM pacueTHOI'O BPEMEHM OJIMHY U WVMPUMHY KaXIJoI'O ydacCTKa IIyTH
SBakKyaluum nOJjid I[NPOEKTUPYEMEIX B,D;aHI/IVI u coopyerI/HZ IIPMHMMAKT 10 IIPOEeKTY, a IOJdAd

cylmecTByoIMx - 10 obakTy. [IMHY OYTM 0O JIeCTHMUYHBEIM MapliaM, a TaKxXe IO
IaHOycaM M3MepsgnT IO IOJAMHe Mapua. OAIMHy OyTKM B OBEPHOM IIpOoeMe IIPUMHMMAT
paBHOM HyJO. I[IpoeM, PAaCHIOJIOXEHHEM B CTeHe TojimmHOM OGojiee 0,7 M, a Takxe

TaMbyp CJenyeT CuMTaTb CaMOCTOSATEJIbHBEIMM YydaCTKaMM I'OPUM3OHTAJIBHOTO IIyTH,
VMERIMMY KOHEUHYI IJIMHY 1
i
PacueTHOe BpeMs BBakyaluu JioIel t clenyeT oOIpenesiiTh kKakK CyMMYy BPEeMeHU
P
OBMXEHMS JIOOCKOT'O IIOTOKa IO OTIOEeJIbHEM ydacTKaMm nOyTu t 1o dopwmysie:
i

t =t +t +t + ...+t , (I15.13)
P 1 2 3 i
roe t - BpeMsa IOBMXEHMA JIOOCKOT'O IIOTOKA Ha INepBOM (HadaJlbHOM) ydacTke,
1
MMH. ;
t , t , ... t - BpeMsA IOBMXEHMA JIOOCKOI'O IIOTOKa Ha KaxIoM U3
2 3 i

CrenynmmMx IOCJIe MepBOTO ydyacTKa NyTHM, MMUH.

BpeMsa IOBMXeHUS JIOOCKOI'O IOTOka IO I[epBOMy YydacTKy OyTu t , MMUH.,
i
onpenesseTcsa o dopmyJe:

1
1
A (15.14)



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 menbTa
1 1
roe N - uUMCJIO JIOOEeM Ha I[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 II0 KaXIOoOMy M3 3THUX YyHUaCTKOB IIYyTM, KOTOpaAd OollpenejideTCd IIJid
BCeX Yy4"aCTKOB IIyTy, B TOM UMCJIe UM IIJId IBEPHBIX IIPOEeMOB, IIO (bopMyne:

e} X IOeJibTa
i-1 i-1
q = ——————————————==== (I15.16)
1 mesbTa
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 ¥ IOpelecTByoIeMy ydacTKaM OyTu, M/MuH.
VIHTEHCMBHOCTDL IOBMWXEHMS JIOOCKOT'O INOTOKa Ha [IepBOM ydacTKe IOyTu d = (
i-1
onpemengaT no Tabmauue I[I5.1 0o 3BHadeHuMio D , yCTaAHOBJIEHHOMY IO QopwmyJie

1
(II5.15) .

Ta6bnuua M5.1

MHTEHCUBHOCTb 1 CKOPOCTb ABWXEHUA JNMI0ACKOro NoToka
Ha pa3HbIX y4acTKax nyTe|7| 9BaKyauun B 3aBUCUMOCTHU
OT NNOTHOCTN NOTOKa



MnoTHoCTb ["Opu3oHTanbHbIN NYTb [BepHon JlecTHULa BHU3 JlecTHuLa BBEPX
notoka D, CKOpOCTb VMHTEHCKB- npoem, CKOpOCTb WHTEHCKUB- CKOpPOCTb MHTEHCKB-
M2/m2 v, HOCTb @, VHTEH- v, HOCTb ¢, v, HOCTb q,
M/MUH. M/MWH. CMBHOCTb 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
Hp}/ﬂvieanme : VMHTEeHCVMBHOCTDb IOBVIXEHUA B IBEPHOM InpoeMe IIpr IJOTHOCTUM
noroka 0,9 wu Oojyee, paBHas 8,5 M/MMUH., YyCTAaHOBJIeHA IJg IOBEPHOTO IIpoeMma
mypuHOM 1,6 M u DOoJjee, a NpM IOBEPHOM IpOeMe MeHBUIEM UMPMHEI MHTEHCUMBHOCTD
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
i
IIpy 5TOM 3BHAYEHUA J ’ M/MMH ., CllengyeT INPUMHYMMaTb PaBHBIMM

16,5 -

max
ANsi TOPU30HTAanNbHbIX NyTEN;




19,6 - onsa oBepHbIX MPOEMOB;



16,0 - Ans necTHULbl BHUS3;
11,0 - ons 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 yduTbiBaTb BPEMS 3a4epKKn ABUXKEHUS Niogen n3-3a obpasoBaBLLErOCs CKOMMEHNS.

Bpema szamepxxkm t OBWXEHMS Ha ydacTke 1 wm3-3a o00pas0BaBlEeTroCcs
3an
CKOIUJIEHUs JIIoIeM Ha TI'paHulle C [IOCJenyliMM ydacTKoM (i+l) omnpenemnsercs oo
dbopmysie:

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.;
neJbTa - mMpMHa YydYacTKa, M, [IPM BXOXIEHMM Ha KOTOPHI 00paszoBajioCh
i+l
CKOIJIEHME JIoIe;
q - MHTEHCMBHOCTL IOBWXEHMS Ha ydacTke i, M/MuH.;
i
oejibTa - WMPMHA OpPeAmecTByOIEeTro 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 DBaKyaluy IO yYaCTKy 1, B KOHIE KOTOPOTO Ha IpaHulle C
yuacTkoM (i+l) ofBpaz3oBajiochk CKOIIJIEHME JIONel, PaBHO BPEMEHM CyMeCTBOBAaHUSA

CKOIlJIeEHUA T . PacuetTHOE BpeMsda SBaKyaluun o yY4acTKy 1 I@momyckaeTcs
CK

onperneJjiaTb II0 @opMyne:

t = ————- + t . (I15.21)

Ipy CaIMESHMM B Hadajle ydacTka 1 OByxX U 0OoJjiee JIOOCKUX IIOTOKOB (puC.
[15.1) MHTEHCUBHOCTbL OBUXEHUS q , M/MMH., ONpeIessgeTcsa O GopMmyJe:
i

SUMqg X OejibTa



g = ———————————————————— , (I15.22)
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

yTOoOR COBJIOOAJIOCE YCJIOBUE (I15.18). B o>sTOM cJlyyae BpeMs IOBMXEHUs II0

ydacTKy 1 omnpemensercsa no dopmyse (II5.17).
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Puc. M5.1. CnusHne noackux noTokos

MpunoxexHne N 6
K NyHKTY 45 MeToankum

PEKOMEHAYEMbIV METOL
OMPEOENEHVA YOENBHBLIX HACTOT PA3JIMYHbBIX TUTMOB PA3FEPMETU3ALINA
MATNCTPANBHOIO TPYBEOMNMPOBOAA

(sBegeH Mpukasom MYC PO ot 14.12.2010 N 649)

YpenbHaa 4vactoTta pasrepmeTn3aymm NMHENHON YacTu MarnctparnibHoro pr6onposop,a
onpegendeTca cnegyrowmm 06pa30M:



a) Ha OCHOBE CTaTUCTUYECKWX [AaHHbIX onpepensieTcs 6asoBas yacTtoTa pasrepmetusaummn ~ ©F .

Mpv OTCYTCTBUM AaHHbLIX AN BHOBb MPOEKTUPYEMbIX MarmcTpanbHblX TpyGonpoBoaoB gonyckaetca ~ ¢F

NPUHUMAaTb PaBHON:
1,410 roxg™*-m™
,4-107" rox [Nsi MarucTparnbHbIX ra3onpoBO/OB;

-7 4 -1
2,7-107 rox™ -m AN MarucTpanbHbIX HedTenpPoBOAOB:;

0) BblAenATCA paccMmaTpmMBaemMble NPy NPOBEAEHMM PACYETOB TUMbI pasrepmeTnsaunm:

AN MarncTpanbHbIX 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
MarucTpansHoro Tpybonposoaa;

ONs MarmcTpanbHbiX HepTenpoBoaoB:

j =1 - "cBuwmn" - oTBEpPCTUSA C XxapakTepHbiMn pasmepamu 0,3-Lp/D (Lp - xapakTepHbii pa3mep
NPoOAONbHOM TpeLLmMHbl, D - yCNoBHbIN AnaMeTp MaructpanbHoOro Tpybonposoaa), nnowanb AedekTHOro
otBepcTus - 0,0072-So (So - nnowaab NoNepeyHoro cevyeHnsa marncTpansHoro 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.

[onyckaeTcsa npu cOOTBETCTBYOLLEM 0OOCHOBaHUN yYNTbIBATE U ApYyrMe TUMbl pasrepmeTnsaunm;

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¢, > £,(m)/100
i=1 , (M6.1)

A roq*
roe ~ P - GasoBasi YacToTa pasrepMeTU3aLmMm MmarucTpanbHoro Tpyéonposoaa, ;
f.(m . .
“( )— OTHOCUTEeIlbHaA Aon4d I-Ooun NpuynHbl pasrepMmeTndadnn and j-ro Tuna pasrepMmeTmsaumnm Ha
y4yacTke m marnctpanbHoro TpybonpoBoaa;

f
A) BenuuuHbl ' Ons  pasnuyHbIX  TUMOB  pasrepMeTv3auuM AN pasfnyHbIX  y4acTKoB
marncTpanbHoro TpybonpoBoaa onpeaensoTcs no popmMynam:

-K

flj = fl HHO nepl’ (|—|62),

’ kmc : k3m ’ k

jep

f2j = ijcp ) k60 , (|_|63),

f3j = f3jLP ) kl(mc ’ kKn3 , (|—|64),

f4j = f4jcp : k()20 : knepZ , (|—|65),
f5j = ijcp : kon’ (|-|66),
o = foio (m6.7),

ko ko k. ko ok, k. ok, k., k

roe e, om, Twwo o Tnepl o Teo R nep2 - Ton . noOnNpaBOYHbIE KOIMDMDULIMEHTHI,
onpepensiemMble no Tabmuue [16.2 C y4eTOM TEXHWYECKUX XapaKTepUCTUK MarucTpanbHOro
TpybonpoBoaa.

Tabnwuua M16.1



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

OAHHOM NPUYMHON, Ha MarncTpanbHbIX TPydonpoBoaax

[IpuumHa CpemHecTaTUCTUUYECKAs OTHOCKTEJIbHAA HOOJId aBapuu,
BBI3BAHHBIX HOAHHOM npuumHOM, f (m), %
ijep
IPOKOJIEL oTBEpCTHUE paspLHB BCETO
(TpeuwmHs) ,
TOUEUHHE
OTBEepCTUI
j=1 j =2 j =3
i = 1|Buemnee BosgercrBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpomurenscrea,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nedexT MaTepmrasionB
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
BHI3BAHHOE
PP O OHEIMM
ABJICHUSAMU
i = 5|Oumbxu omnepaTopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|Ipoure u 6,5/6,5 0,2/0,2 0/0 6,7
HEM3BECTHLBE MPUUMHEL
NToro 50,3/55,0 |35,51/35,0 14,2/10,0 100
I'IpmmeanVle. B uucnutene npuBeaeHbl 3HaA4YeHUA AOnAa MarucrtpalibHblX Tras3onposoaoB, B

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

[NonpaBoyHble KO3 PUUNEHTBI K CpeaHecTaTUCTUYECKON

OTHOCUTENBHOW J0NN aBapum

Tabnuua 6.2

[IonpaBOYHEM KOBOOUIIMEHT 3HaUeHMe I[ONPaBOYHOTO
xonddmLmMeHTa
llonpaBouHEM KO3bomuMeHT k , 3aBMCAWMUN OT k =
TC TC
TOJIIMHE CTEHKM TPyOOonmpoBOoIma IeyibTa (MM) = exp[-0,275 (nenpTa->=6) ]
ITonpaBOYHBIN KO2QOULIMEeHT k , 3aBUCAMLUM OT
3T
MMHMMAJIbLHOM TUIyOMHE 3aJioXeHMs Tpybonporoma (M) :
mMeHee 0,8 wM; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bosiee 1 M k = 0,73
3T
ITonpaBOYHLIN kKonbbdMLIMEeHT k oJIst y4acTKOB
HHO
Iepexonos, BRITTOJTHE HHEIX METOIOM HAKJIOHHO




HalpaBJIeHHOTO OypeHusa (masiee - HHB) :

Ha ydacCTKax BTUX IIepexXOonoB; k =0
HHO
BHE DTUX YUYACTKOB k =1
HHO
[lonpaBOUHEM kO30OULMeHT k [IepexonoB d4epes
nepl
VMICKYCCTBEHHEIE NIPENATCTBUA:
Ha TI[epexozmax uyepe3 aBTOIOpOTH, XeJle3HBEe k =2
OOPOTM UM MHXEHEPHEE KOMMYHMKALUMA; nep
BHe Iepexonor JmOO Ha HUX [IPpelyCMOTPEHE k =1
3alMTHEE QYTJIAPE (KOXYyXM) M3 CTAJIbHEIX TPYyO nep
C TrepMeTH3alLMely MeXTpyDOHOTO NPOCTPaHCTBAa
[TonpaBOYHEIN xkonbdmLuMeHT k YUMTEB A
on
IIPMMEHEHME MaTepMaJIOB U CPEeNCTB KOHTPOJIA IIpHU
CTPOUTEJILCTBE:
oJis TPyDONIPOBOIOB, IIOCTPOEHHEIX B k =1
COOTBETCTBUM C TpeOOBaAHUAMM HOPMAaTUBHEIX on
OOKYMEHTORB;
IPY MCIOJNIB3OBAHMM YJIYUNIEHHEIX MaTepMrajioB U k = 0,07
IOOINOJIHUTEJIb HEIX CpencTsB KOHTPOJISL npu on
CTPOMTEJIECTBE U IIOoCJenyoiemn BKCIJIyaTalumn
TPyOONpPOBONOB
[TonpaBOYHEIN konbdMLIMEeHT k ’ YUMTHB Ao
KTC
BIMSHME TOJIUIMHBL CTEHKM TpyOompoBoma (MM) Ha
YacTOTy pas3TepMeTu3aluy 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
COOTBETCTBMM C TpeOOBaHUAMU HOPMAaTUBHEX K3
OOKYMEHTOB;
IPY MCIOJNIb30OBAHMUM YJIYUUIEHHOM CMCTEMBl SBallUTEH k = 0,16
(Tvm M KaAvuecTBO MBOJISLMOHHOTO IIOKPEITUS , K3
BIIEKTPOXMMMUECKA T 3ammTa, BHYTPUTPYOHASA
IVAaTHOCTUKA M T.II.)
ITonpaBOYHBIN KO2QOULIMEeHT k , 3aBucammy oT| k =
pIRRpIS pIRRpIS
omyaMeTpa Tpybonporoma D (Mwm) = exp[-0,00156(D-274) ]
ITonpaBOYHLIN KO2QOULIMEHT k P YUMTHIB Ao
nep2

NPOXOXIEHME TpPacCH TPpyOONmpoBOIa Yepes BOIHHE
nperpansl U 3ab0JIOUEeHHBEIE YUACTKM:
IOJI BOOHHIX Nperpan

01 3ab0JIOUEeHHBIX Yy4YaCTKOB

IpM OTCYTCTBUM [IepPexOonoB JMOO  BEHIIOJIHEHHEIX
MeTonoMm HHB

k =5
nep

k = 2
nep

k =1

nep




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




