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

MWUHUCTEPCTBO POCCVII7ICKO!7I ®EQEPALIUU NO OENAM MPAXOAHCKOMN
OBOPOHbI, YPE3BbIYAWHbIM CUTYALIUAM U NTUKBUOALIUA
NOCNEACTBUU CTUXUUHBIX BEACTBUN

NPUKA3
ot 10 urona 2009 r. N 404

OB YTBEPXAEHUN METOOVKU
ONPEQOENEHNA PACHETHbLIX BEJIMYUH NMOXXAPHOIO PUCKA
HA NMPON3BOACTBEHHbIX OB bEKTAX

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

B cootBetcTBUMM ¢ PepepanbHbiM 3akoHOM OT 27 gekabps 2002 r. N 184-d3 "O TexHu4ecKom
perynvpoBaHmun" <*> u lNMoctaHoeneHuem lNpaButenbctea Poccuiickon ®epepauum ot 31 mapta 2009 r.
N 272 "O nopsiake NnpoBeAeHUS pacyeToB MO OLLEeHKe NOXapHOro pucka" <**> npukasbiBato:

<*> CobpaHue 3akoHogaTtenbcTBa Poccuiickon ®egepaunn, 2002, N 52 (yactb 1), c1. 5140; 2005,
N 19, cT. 1752; 2007, N 19, cT. 2293; 2007, N 49, c1. 6070; 2008, N 30 (4acts Il), cT. 3616.

<**> CobpaHue 3akoHogaTenbcTBa Poccuiickon ®egepaunn, 2009, N 14, cT. 1656.

yTBepLI,I/ITb npunaraemMmyro MeToauky onpeneneHna pacdeTHbIX BeJIMYUMH MOXapHOro pucka Ha
Nnpon3BOACTBEHHbIX obbekTax.

MepBbi 3amecTuTens MnHncTpa
P.X.UAITMKOB

MpunoxeHne
k Mpukazy MYC Poccun
ot 10.07.2009 N 404

METOOUKA
ONPEQENEHUA PACYETHbIX BENTMYUH NOXAPHOIO PUCKA
HA NMPON3BOACTBEHHbIX OB bEKTAX

(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)
|. O6wue nonoxeHus

1. Hactoswas MeTogMka onpedeneHns pacyeTHbIX BENMYMH MOXapHOro pucka Ha
Npon3BOACTBEHHbIX OObekTax (ganee - MeTtoguka) ycTaHaBnNMBaeT MOPAL4OK pacyeTa BenuuuH
MOXapHOro purcka Ha NPON3BOACTBEHHbIX 0bbekTax (ganee - 0bbLEKT).

MonoxeHua HacToswen MeToaukm He pacnpoCTPaHSTCA Ha onpefeneHne pacyeTHbIX BEMWYMH
MOXapHOro pucka Ha NPOU3BOACTBEHHbIX OObEeKTax crneumanbHOro HasHavyeHusi, B TOM Yucrne obbektax
BOEHHOro HasHayeHus, obbekTax npou3BOACTBa, MepepaboTkn, XpaHeHWs pPafMoOaKTUBHLIX U
B3pbIBYaTbLIX BELIECTB M MaTepuarnoB, OBbEKTax YHUYTOXEHUS U XPaHEHUS XMMUYECKOrO OpYXWs U
CpencTB B3pbIBaHWUs, HA3EMHbIX KOCMUYECKNX OOBbEKTaX M CTapTOBbLIX KOMMIEKCax, roOpHbIX BbipaboTkKax,
0ObeKTax, pacnonoXeHHbIX B niecax.

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

2. PacueTbl N0 OLEHKEe NOXapHOro pucka NpPOBOAATCA MYyTEM COMOCTABMEHUSA PACYETHLIX BEMNUYUH
MOXapHOro pucka C COOTBETCTBYIOLLMMM  HOPMaTUBHBbIMWA  3HAYEHUSAMU  MOXAPHbLIX  PUCKOB,
ycTaHoBneHHbIMM PenepanbHbiM 3akoHOM OT 22 utons 2008 r. N 123-d3 "TexHU4eckun pernameHTt o
TpeboBaHMsIX NoxapHon 6e3onacHocT" <*> (aanee - TEXHUYECKUN pernameHT).

<*> CobpaHnwue 3akoHoaaTtenbcTBa Poccuickon ®enepauun, 2008, N 30 (vactb I), cT. 3579.

3. OnpepgeneHve pacdeTHbIX BENUYMH MOXapHOro pucka Ha obbekTe OocyllecTBnseTcd Ha
OCHOBaHWK:



a) aHanm3a noXxapHowm OnacHOCTM 06BHEKTa;

0) onpefeneHns 4acToThl peanusauum NoXXapoonacHbIX CUTYaLWA;

B) NOCTPOEHMS NoJiei onacHbIX hakToOpOB noXxapa Af1s pasfnyHbIX CLLEHapUEB €ro pa3BuUTuS;

r) OLEHKM MocnencTBUM BO3AEWCTBMS OMAacHbIX (PakTOpOB MoXapa Ha Niogen Anst pasfvuyHbIX
CLieHapu1eB ero pasBuUTUS;

[) Hanumumnsa cuctem obecnedeHns NokapHom 6e30nNacHOCTU 30aHWUIN, COOPY>KEHUIA U CTPOEHWA.

4. PacyeTHble BENMYUHbI MOXAPHOIO PUCKa SBASOTCA KONMUYECTBEHHON MEPOM BO3MOXKHOCTMU
peanu3aunmn NoXKapHoOM onacHoCcTM 06bekTa 1 ee NOCNeACTBUN ANd NI0AEN.

KonuyecTBeHHON Mepo BO3MOXHOCTM peanunsaunm noxapHon onacHoCT! obbekTa SBNAeTCH pUCK
rmbenu niogen B pesynbtate BO3AENCTBUS ONacHbIX hakToOpoB noxapa, B TOM Yucne:

puck rnéenn paboTHMKa 0O beKTa;

puck rméenu nogen, Haxogsawmxcsa B cenutebHom 3oHe B6Nu3n obbekTa.

Puck rmbenn ntogen B pesynbTaTe BO3OEWCTBUSA OMacHbIX (DAKTOpPOB MoXapa Ha obbekTe
XapakTepuayeTcsi YACNOBbIMU 3HAYEHMUAMW MHOMBUAYANbHOMO M COLMANbHOIo NoXapHbIX PUCKOB.

5. lna uenen HacTtoswen MeToankn NCnonb3yTCA OCHOBHbIE MOHATUS, YCTAHOBIIEHHbLIE CTaTben
2 TexXHN4YecKoro pernamMmeHTa.

II. O6wme TpeGoBaHNA K OnpeaeneHno pacYeTHbIX BENUYMH
MOXapHOro pucka

AHanus noxxapHom onacHOCTN 06bekTa

6. AHann3 noxapHoun onacHocTn obbekTa NpegycmaTpuBaeT:

a) aHanuM3 MnoXKapHOW OMnacHOCTM TEXHONMOMMYEeCKoOW cpedbl M MNapaMeTpoB TEXHOOMMYECKNX
npoLeccoB Ha OObEKTE;

6) onpepeneHve nepeyvHst MNOXapoonacHbIX aBapUMHbLIX CUTyauMiA U NapaMeTpoB AN KaX4oro
TEXHOJIOrMYEeCKOro NpoLecca;

B) onpegeneHve Ans KaX4oro TEeXHOMOrMdeckoro npouecca nepedHst NpUYuMH, BO3HWMKHOBEHME
KOTOPbIX NO3BOJISIET XapakTepM30BaTb CUTYaLMIO KaK NOXapOOoMnacHYHo;

) NOCTpOEHME CLeHapueB BO3HMKHOBEHMS W Pa3BUMTUS MOXapoB, BreKywmx 3a coboun rmbenb
nogen.

7. AHanua noXxapHOW OMacCHOCTU TEXHONOrMYecKon cpedbl U napameTpoB TEeXHOMNOrMYeCcKnx
npoueccoB Ha 00bekTe NpeaycMaTpyBaeT COMOCTaBMNEHME NoKasaTenemn NoXKapHOMW ONacHOCTU BELEeCTB
n MaTepuanoB, obpaljalromnxcs B TEXHONOTMYECKOM Mpouecce, C napaMeTpamm TeXHONOrm4eckoro
npouecca.

lMepeyeHb NOTEHUMAanbHbIX MCTOYHWKOB 3aXUraHUSA MNOXapoonacHOM TEeXHONOrM4yeckom cpenbl
onpegensieTcs NoOcpeacTBOM COMOCTaBMEHUA MapamMeTpoB TEXHOMOMMYECKoro mnpouecca MW MHbIX
WUCTOYHMKOB 3aXXMraHUs C nokasaTensamm noxkapHom OnacHOCTM BELLECTB U MaTepuarnos.

8. OnpepeneHne nepeyHs noXxapoonacCHbIX aBapUMHBIX CUTyaLUuMA U NapamMeTpoB AN Kaxaoro
TEXHOMNOrMYEeCKOro npoLecca OCYLIECTBIAETCS Ha OCHOBE aHanu3a MoXapHOW OMacHOCTW Kaxaoro u3s
TEXHOMOrMYecknx MnpoLLeccoB, npedycMaTtpusaroLlLlero BblOOp cCuUTyauun, Mpu peanu3auunm KOTOPbIX
BO3HMKAET OMacHOCTb ANiA Ntoden, HaxoOdWmMXCs B 30HE MopaXeHus onacHbiMK dpakTopamu noxapa,
B3pblBa 1 COMYTCTBYIOLLMMM NPOSBNEHUAMN ONacHbIX (hakTOPOB MoXapa.

He nognexat paccMOTPEHUIO CUTyauuwu, B pe3ynbTaTe KOTOPbIX HE BO3HMKAET OMacHOCTb Afs
XXM3HW 1 300pOBbS NoAeN. TN CUTYaLUKN HE YUNTLIBAIOTCS MPU pacyeTe NoXXapHoro pucka.

9. [Ona kaxpow noXxapoonacHoW cuTyaumm Ha oObekTe npuMBOAUTCS ONUCaHMe MpPUYKH
BO3HMKHOBEHUS M pa3BUTUSA NOXAPOOMACHbIX CUTyaLMh, MECT UX BO3HWKHOBEHMS M hAKTOPOB Moxapa,
npeacTaBNALLLMX OMACHOCTb 4118 XXM3HU 1 300POBbS MNoAen B MecTax ux npebbiBaHUS.

10. Ona onpegeneHus NpUYMH BO3HMKHOBEHUS MOXApOOMacCHbIX CUTyauui paccMaTpuBaloTCs
cobbiTusA, peanu3auus KOTOPbIX MOXET NPUBECTM K 0Opal3oBaHMIO ropryen cpedbl U MOSIBIIEHUIO
WCTOYHMKA 3aXXunraHumsl.

Hanbonee BeposATHbIMM COOLITUAMK, KOTOPbIE MOTYT SBAATLCA MPUYMHAMWU MOXaPOOMNaACHbIX
cuUTyauun Ha obbekTax, cunTatroTcs cnegytowme cobbiTus:

BbIXO MapameTpoB TEXHOJIOTMYECKMX MPOLIECCOB 3a KPUTMYECKME 3HaYeHUs, KOTOPbIA Bbl3BaH
HapylleHMeM TEXHOMOrMYeckoro pernaMmeHTa (Hanpumep, nepenve XUOKOCTU MpU  CIIMBO-HaNMBHbIX
onepauusix, paspyweHve obopynoBaHMs BCReACTBME MNPEBbLILEHUS AaBNEHMS MO TEXHOJOTMYECKUM
npuyvHaMm, NOsIBNIEHNE WCTOYHUKOB 3aXKMraHwsi B MecTax 0b6pa3oBaHMs ropruYMx rasonapoBO34YLUHbLIX
cmecen);

pasrepMeTM3aumsa  TEXHOMNOrM4Yeckoro ob6opyaoBaHWs, BbI3BaHHAs MEXaHWYECKUM  (BrUSIHUE
MOBLILLIEHHOIO UM MOHWXEHHOIrO AAaBMEHNs, AMHAMUYECKUX HArpy3oK U T.M.), TeEMnepaTypHbIM (BrusiHNE
MOBBILEHHbIX UMW MOHMXKEHHbIX TemnepaTyp) M arpecCuMBHbIM XUMWYECKMM (BNUSIHUE KMCIOPOLHOW,
CEpPOBOOOPOLHON, 3NEKTPOXUMMUYECKON N DMOXMMUYECKON KOPPO3MM) BO3AENCTBUAMMU;



MexaHu4eckoe noBpexaeHne obopyaoBaHus B pesynbTate oOwuboK paboTHuKa, nageHus
NpegMeToB, HEKa4yeCTBEHHOrO MPOBEAEHUS PEMOHTHbIX W pernaMmeHTHbiXx paboT u T.n. (Hanpumep,
pasrepmeTu3aumsi oOOpyOOBaHMSA WM BbIXOA4 W3 CTPOSi JNEMEHTOB €ro 3awuTbl B pesynbTarte
MOBPEXAEHUA TMNPU PEMOHTE WIM  CTOJIKHOBEHUSA C XKENEe3HOAOPOXHbIM UNN  aBTOMOOMUIIbHbLIM
TpaHCMopTOMm).

11. Ha ocHoBe aHanu3a noxapHOW onacHoCTM obObekTa, Mpu HeobxoAMMOCTW, MPOBOAMTCSH
onpefeneHne KoOMnnekca AONONHUTENbHbIX MEPONPUATUA, U3MEHSIOLLMX NapaMeTpbl TEXHONOMMYECKOro
npoLiecca 40 YPOBHS, obecneynBaroLLero JonycTUMbIN NOXapHbIA PUCK.

12. Ons BbIABNEHUs MNOXapOOMacHbIX CUTyaUuUl OCYLLECTBASETCA OefleHue TEeXHOMOormyeckoro
0bopynoBaHUA (TEXHOMOINMYECKUX CUCTEM), NPU UX HanmMuum Ha obbekTe, Ha y4vacTku. YKasaHHoe
JerneHne BbINOMHAETCH MCX0OA W3 BO3MOXHOCTM pas3fenbHOW repMeTvsaumm 3TUX Yy4acTKOB Mpu
BO3HMKHOBEHUN aBapun. PaccmaTpuBaloTCsl MOXapoonacHble CUTyauun Kak Ha OCHOBHOM, TakK U
BCMOMOraTenibHOM TeXHosornyeckoM obopygoBaHun. Kpome 3Toro, yuymTbiBaeTCsl TakkKe BO3MOXHOCTb
BO3HWKHOBEHWS] MOXapa B 34aHusAX, COOPYXEHWAX W CTPOeHusaX (Janee - 34aHUs) pasfnyHoOro
Ha3Ha4YeHwusi, PacnoNOXeHHbIX Ha TEPPUTOPUM OOBEKTA.

B nepeyHe noxapoonacHbIX CUTyauui MPUMEHUTENBHO K KaXKOOMY Y4YacTKy, TEXHOITOMMYeCKOM
YyCTaHOBKe, 34aHui0 00beKTa BbIAENAKTCA rPynMbl NOXapoonacHbIX CUTYauuii, KOTOPbIM COOTBETCTBYIOT
OOVHaKoBble MOAENMW NPOLLECCOB BO3HWKHOBEHWS U Pa3BUTUS.

Mpn aHanuse noxxapoonacHbIX CUTyaUWWA, CBA3AHHBIX C pasrepMeTmsalmen TEXHONOrMYeCcKoro
0obopynoBaHUsA, paccMaTpuMBalOTCA YTEYKUM MNpWU pPasfMyHbIX JuamMeTpax MUcTeyeHuss (B TOM 4ucne
MakcuMaribHble - NpU  MNOSMIHOM  paspyleHunM O00OpyAOBaHUA WU NOABOAALMX/OTBOAALLMX
TpybonpoBoaos).

Onpep,eneHwe YacCTOTbl peann3aunmn noxxapoonacHbIX CMTyaLI,MI7|

13. [na onpefeneHns 4acToTbl peanusaumm noxapoonacHbIX CUTyaunii Ha oObekTe NCMONb3yeTcs
MHdopMaLns:

a) 06 oTkasax obopynoBaHMs, UCMONb3YEMOro Ha OObEKTE;

6) 0 napameTpax HageXHOCTM UCMONb3yeMOro Ha obbekTe obopyaoBaHus;

B) 00 OLUMOOYHBIX AENCTBUSAX paboTHMKa 06beKTa;

r) O rMgpPoOMETEOPOSIONMYECKON O6CTAaHOBKE B paioHe pa3MeLLeHnNst 00bHEeKTa;

4) o reorpadmyecknx 0cobeHHOCTAX MECTHOCTM B paloHe pa3MeLleHns obbekra.

14. [Ina onpefeneHna 4acToTbl peanusauun noXxXapoonacHbIX CUTyauun MOryT MUCMNOSib30BaTbCA
CTaTUCTUYECKME OaHHbIE MO aBapUMHOCTU WX pacyeTHble AaHHbIe MO HaAEXHOCTU TEXHONOrMYECKoro
o6opynoBaHusi, COOTBETCTBYIOLLME cneunduke paccMaTpmBaemoro obbexra.

15. VIHpopmaums 0 YacToTax peanusaLmm noxapoonacHblX CUTyauui (B TOM YMCre BO3HUKLINX B
pesynbtate owubok paboTHuKa), HeobxoouMMasi [Ons  OUEHKM pucka, MOXeT OblTb nonyyeHa
HenocpeaCcTBEHHO M3 AaHHbIX O (OYHKUUMOHMPOBAHUM uccnegyemMoro obbekta unm u3 JaHHbIX O
PYHKUNOHNPOBaHUN ApYrnx NOA0OHbIX 06bekToB. PekomeHayeMble CBeAeHMs MO YacToTaM peanu3auuu
WHULMMPYIOLWMX MOXapoonacHble cuTyauun cobbiTuii AN HEKOTopbiX TUNOB oBopyaoBaHMs OOBLEKTOB,
yacToTam yTeyek M3 TEXHONOrMYeckmx TpybonpoBOAOB, a TaKkKe YacToTaM BO3HUKHOBEHUS NOXAapoB B
3gaHnax npuseneHsl B npunoxeHnn N 1 k HacTosiwen MeTtoauke.

MocTpoeHue nornel onacHbiX hakTOPOB NoXapa Ans PasfuYHbIX
cLeHapueB ero pas3BuTus

16. MNpwn nocTpoeHmn nonew onacHbIX hakTopoB NoXapa A9 pas3nMyHbIX CLeHapueB ero passnTms
Yy4nTbIBaAKOTCS:

TEennoBoe u3nydeHme npu pakenbHOM rOpeHuM, noxapax MPONIMBOB TOPHOYMX BELLECTB Ha
MOBEPXHOCTb M OTHEHHbIX LWapax;

n30bITOMHOE AaBMneHne 1 UMMyNbC BOMHbI AaBNEHWS NPy CropaHMM ra3onapoBO3AYLUHONW CMeCH B
OTKPbITOM NPOCTPaHCTBE;

n30bLITOYHOE [aBrieHve W MMMNYNbC BOMHbI AABreHWs Mpu paspbiBe cocyda (pesepByapa) B
pe3ynbTaTe BO3AENCTBUS Ha HEro oyara noxapa;

N36bITOYHOE AaBneHne Npy CropaHnn rasonapoBo3gyLLIHON CMECH B MOMELLEHUN;

KOHLIEHTpaLuWs TOKCUYHbIX KOMMOHEHTOB NPOAYKTOB rOPEHNS B MOMELLIEHNM;

CHWXeHWe KOHLEeHTpauum Kucnopoaa B Bo3gyxe NomeLleHus;

3agblMneHne atmocdepbl MOMELLEHMS;

cpegHeobbeMHas TemnepaTypa B MOMELLEeHNH;

ab3ay, uckntoyeH. - MNMpukas MYC PO ot 14.12.2010 N 649;

pacLumpsoLmMecs NPOAYKTbl CropaHus Npu peanusaunm noxapa-BCrbILLKK.

OueHKka BenUYUH yKasaHHbIX (DakTOPOB MPOBOAMTCA Ha OCHOBE aHanmsa (U3NYECKUX SBMEHWN,
npoTeKalowWwmx nNpy MoXapoonacHbIX CUTyauusx, noxapax, B3pbiBax. [lpy 3TOM paccmaTpuBalroTcs



crnegywowue MpoLecchl, BO3HMKAKLWIME NMPU peanu3auny NoXapoonacHbIX CUTyauui M MoXapoB wnu
ABNAOLLMECS UX NOCMEACTBMAMM (B 3aBMCUMOCTU OT Tuna obopyaoBaHns 1 obpallarmxca Ha obbekTe
roptoYMX BELLECTB):

NCTeYEHME XNOKOCTU N3 OTBEPCTHS;

NcTeYeHVe rasa u3 OTBEPCTUS;

OByx(a3Hoe UCTeYeHne n3 OTBEpPCTUS;

pacTekaHue XXMAOKOCTU Npu paspyLueHun obopyanoBaHus;

BbIOpOC rasa npu paspyLeHun obopyaoBaHus;

dopMMpoBaHME 30H 3ara3OBaHHOCTY;

CcropaHue rasonapoBO3aYyLLIHON CMECU B OTKPbLITOM MPOCTPaHCTBE;

paspyLleHne cocyga C neperpeTon NerkoBOCMMaMEHSOWENCs XUAKOCTbIO, rOpoYen XUAKOCTbIO
UINN CKMXKEHHBIM rOPHOYMM ra3om;

TENnroBoe M3rnyyYeHne OT noXxapa NposiMBa UM OrHEHHOTO LWapa;

peanu3aumns noxapa-BCrblLLKY;

absau uckntodeH. - MNMpukaz MYC PO ot 14.12.2010 N 649;

ncnapeHne XnaKocTu U3 NponunBea;

o6pa3zoBaHuWe rasonapoBo3gyLIHOro obnaka (rasbl 1 napbl TSXenee Bo3gyxa);

cropaHue rasonapoBo34yLUHON CMECU B TEXHOMOrMYeCcKkoM 060pya0BaHNM U MOMELLLEHWM;

noXkap B NOMeLLEHNY;

dakenbHOE ropeHne CTpym XnaKocTn n/mnm rasa;

TENNoBoeE M3ny4vyeHue ropsiiero obopynoBaHus;

BCKMMaHWe 1 BbIGPOC ropsiLLen XXUAKOCTM Npu NoXxape B pe3epByape.

Takke, npu He06XOOMMOCTU, paCCMaTPUBAKOTCS MHbIE MPOLECChI, KOTOPbIE MOTYT UMETb MECTO Mpu
BO3HWKHOBEHWUW NOXAPOOMNaCHbLIX CUTYaLWiA U NOXapoB..

17. [Ons onpegeneHnss BO3MOXHbIX CLEHapueB BO3HWMKHOBEHMS U pasBUTMS  MOXapOB
pekoMeHOyeTCsl MICNOMNb30BaTb METO/ NIOrMYeCcKkX AepeBbeB cOOLITUN (Janee - Nornyeckoe OepeBo).

CueHapuii BO3HWKHOBEHWSI M pPas3BUTUSA MOXapOOMacHOW cuTyaumu (noxapa) Ha Jorm4eckom
JepeBe oOTpaxaeTcs B BMAE NOCrefoBaTeNbHOCTU COObITUIA OT MCXOAHOTO [0 KOHEYHOro cobbiTuA
(manee - BeTBb AepeBa coObLITUN).

Mpoueaypa NOCTPOEHMsT JIOTMYECKOTO [OepeBa cobbiTui NpuBegeHa B npunoxeHnn N 2 K
HacTosawen MeTtoguke.

Mpn NOCTPOEHMMN NOrMYECKOro AepeBa CoOObITUI NCMOMb3YHTCS:

YCINOBHasi BEPOSATHOCTb peanusauuum pasfnuyHbiX BeTBEW FOrM4yeckoro gepeBa cobbITUR W
nepexoga noXxxapoonacHoW CUTyaLun UM noxapa Ha Ty UK VHYI0 CTaguilo pa3BuTUS;

BEPOSATHOCTb 3dppeKkTUBHOro cpabaTbiBaHUsi COOTBETCTBYHOLUUX CPEACTB MPefoTBpaLLEHUs Wnu
nokanusauumm noxapoonacHon cUuTyauum nnu noxapa (NPUHNMaeTCca UCXOAS U3 CTaTUCTUYECKUX AaHHbIX,
nyGrvKkyeMbiX B Hay4YHO-TEXHUYECKOM XypHane "lNoxapHasa 6e3onacHoCTb" nnm no NacrnopTHbIM AaHHbIM
3aBoga-usrotosutens obopynosaHus);

BEPOSATHOCTb MOPaXeHMs1 PacnonOXEeHHOro B 30HE MoXapa TexHonormyeckoro obopynoBaHus m
34aHu 00BbEKTa B pe3ynbTaTe BO3AENCTBUSA Ha HUX OnacHbIX hakTopoB noxapa, B3pbIBa.

18. OueHka onacHbIX (aKTOPOB MNoXapa NPOBOAMTCHA C MOMOLLBD METOOO0B, MPUBEAEHHbLIX B
npunoxeHunn N 3 K HacToswen MeTtoauke.

OueHka nocneacTBUin BO3AENCTBMS ONacHbIX (baKTOPOB noxapa
Ha nogen ang pas3finyHbIX cueHapueB ero pa3BmTuA

19. OueHka nmocneacTBu BO3AENCTBMSA OMacHbIX (DaKTOPOB noxapa, B3pbiBa Ha niogew and
pasnuyHbIX CUEHapUeB WX pPa3BUTUST OCYLLECTBNSAETCA Ha OCHOBE COMOCTaBMeHus WHdopmaumm o
MOZLENMPOBaHNN ANHAMUKM OMacHbIX DAaKTOPOB NoXapa Ha TeppUToprn 00BbEKTa 1 NpuneratwLLen K Hemy
TeppUTOPUN N UHAOPMALUN O KPUTUYECKUX AN KU3HU U 300POBbS MOAEN 3HAYEHUSAX OMNacCHbIX
(hakTOpoB noxapa, B3pbiBa. [And 3TOro MCNONb3YTCA KPUTEPUM MOPaXKEHMS fogen onacHbIMU
drakTopamu noxapa.

20. MNMpwu oueHke nNocnencTByin BO3OENCTBUS OnacHbIX hakTOpoB NnoXapa, B3pbiBa Ha niogen ans
pasnuyHbIX CLeHapueB pasBUTUS MOXapoonacHbIX CUTyauun npegycmaTpuBaeTcs onpeaeneHve uucna
nogen, nonasLLMX B 30HY NOpaXeHus onacHbIMK bakTopamu noxapa, B3pbiBa.

[nsa oueHKkn noxapHoro pucka MUCnorb3ylT, Kak NpaBurio, BEPOSATHOCTHbIE KPpUTEPUN NOpPaXeHUst
nogen onacHoiMn  paktopamu noxapa. [JeTepMUHUPOBaHHbIE KPUTEPUM  UCMOMb3YHTCA  Npu
HEBO3MOXHOCTU NPUMEHEHNSA BEPOSATHOCTHbBIX KPUTEPMEB.

[leTepMUHNPOBaAHHBIE N BEPOSTHOCTHBIE KPUTEPUM OLEHKM MOopaxawwero OEWCTBUS BOJHbI
JaBrieHuns 1 TENMOBOro N3nyyeHus Ha nogen npusegeHsl B npunoxeHnn N 4 k HacTosilwen MeTtoauke.

AHanmMs3 HanMunsa cuctem obecneyeHnst NoXXKapHom
6e3onacHOCTU 3aaHun



21. MNMpwn aHanu3e BNUsiHUA CMCTEM ObecneyeHnst NoxapHom 6e30nacHOCTM 30aHUN Ha pacyeTHble
BEMWYMHbI MOXapPHOro pucka npedycMaTpyMBaEeTCss pPacCMOTPEHME KOMMMeKca MEeponpusaTun no
obecneyveHnto noxxapHowm 6esonacHoCTM 06bekTa.

Mpn aTOM paccmaTpuBaloTCa crnegylowme MeponpuaTus no  obecrneyeHuio  MoXXapHON
BesonacHocTu:

MEepOonpuUsTUS, HanpaBeHHbIe HAa NPeaoTBpaLLEHME NOXapa;

MEepOonpUsTMS MO NPOTUBONOXaPHON 3aLLuTe;

OpraHu3aLMoOHHO-TEXHNYECKME MEePONPUSATMS No obecrneyveHunto noxapHon 6esonacHoCTy.

22. Meponpuatns no obecneyeHno noxapHom 6e30nacHOCTM Y4YUTbIBAOTCA NpU OonpeaeneHuu
4YacToT peanus3aluu noXapoornacHbIX CUTyaLWA, BO3MOXHbIX CLiEHapueB BO3HWKHOBEHUS U pa3BUTUSA
noXxapoB M NOCNEACTBUA BO3AEUCTBMA OnacHbIX (PAKTOPOB nNoXapa Ha nwaen Ans  pasnuyHbiX
CLIEHap1eB €ro pasBuTUS.

. TopsiAOK BbIMMCEHNSA pacHETHBIX BENTUYUH NOXaPHOro
pvcka Ha obbekTe

23. PacyeT 3Ha4YeHUN WHOAMBUOYANbHOMO W COLMANIbHOIO MOXapHbIX PUCKOB B 30aHWAX W Ha
TeppuTopun obbekTa, a Takke B cenutebHOon 30He BOMM3M 0ObekTa MpoBOAUTCA C UCMNONb30BaAHUEM B
KayecTBe MPOMEXYTOYHOW BENNYMHBI 3HAaYEHUsT COOTBETCTBYIOLLLErO MOTEHLUMANBHOIo NoXapHoro pucka.

MoTeHuManbHbIV NOXapHbIV PUCK HA TeppuTopuun obbekTa
n B cenutebHonm 30He BONM3n obbekTa

-1
24. BenmumHa NOTEHLUMAJLHOTO MOXAapPHOTO pucka P(a) (rom ) (manee -
IIOTEHUMAJILHEM PUCK) B ONpeneJIeHHOM TOouke (a) xak Ha TeppuTOopuUM OOBLEKTAa
U B cenuTebHOM 30He BOMMBU 00BekTa olnpeleiydgercs 1o dopwmyse:

J
P(@ =SuwMmQ (@) xQ, €Y
J=1 dj ]
roe J - 4YKMCJO CLEeHapueB pPasBUTUA [NOXAPOONACHHX CUTyaluM (IIOXapos,
BEeTBEM JIOIMUECKOI'O IepeBa COOBITUM) ;
Q (d) - ycrioBHaaA BEPOATHOCTB MOPaXEHMS UYEJIOBEKA B ONPEIEJICHHOM TOYKe
dj
TEPPUTOPUN (a) B pesynbTare peanmusauumn j-ro CLleHapusa pasBUTUA
IIOXapOOIlaCHEIX CMTyaHMﬁ, oTBedYampmeIro OIpeneJyIieHHOMY VHVINNPYIIEMY aBapum
COOBITHIO;
Q - dJacToTa peaamMs3auumM B TedeHMe ToJa j-To cuLeHapus pPasBUTHUSA
J

-1
IIOXapOOIlaCHEIX CMTyaHMﬁ, ron .
Qm(a)

YcnoBHblE BEPOSATHOCTM MOPaXKEeHWUst YenoBeka
nogen onacHolMu oakTopamm noxapa, B3pblBa.

(8 pea. Npukasa MYC P® ot 14.12.2010 N 649)

Mpn pacyeTe pucka paccMaTpuBalOTCA PasfNYHble METEOPOSIorMYeckmMe YCroBuSA C TUMUYHBIMK
HanpasrneHNaMn BETPOB U OXXNAAeMOW YaCTOTON NX BOSHUKHOBEHWS.

25. Tlpu npoBegeHuMM pacdeTa pucka npedycmMaTpuBaeTCs pacCMOTPEHVEe  pasfnyHbIX
noXxapoornacHbIX CUTyauui, onpeaeneHne 30H NopaXKeHUs onacHbIMK bakTopamu noxapa, B3pbiBa U
4YacTOT peanusauMu ykasaHHbIX MoXapoonacHblX cutyauui. [ns ypobctBa pacyeToB Tepputopus
MECTHOCTM MOXET pa3fensaTbCs Ha 30HbI, BHYTPU KOTOPbLIX BENNYUHBLI P(a) nonaraloTcs oanHaKkoBbIMU.

26. B HeobxoouMbIX Criyyasix OLEeHKa YCIOBHOW BEPOATHOCTY NOPaXKeHNs Yyenoseka NpoBOAMTCA C
y4eTOM COBMECTHOIo BO3AencTBumsa 6onee 4em ogHOro onacHoro gakropa. Tak, Hanpumep, Ans pacyeTa
YCINOBHOW BEPOATHOCTU MOPaXKeHWs YenoBeka Mpu peanu3auuy CueHapusi, CBS3aHHOIMO CO B3PbIBOM
pe3sepByapa C NerkoBocnaMeHsLWwencs XnakocTbto (ganee - JIBXX) nog gasnexHvem, Haxogswierocs B
ovare noxapa, HeobxoAMMO y4nUTbIBaTb, KPOME TEMMOBOrO M3MyYeHWUs OTHEHHOro Liapa, BO34encTBue
BOJHbI AaBNeHUS.

YcJoBHa4a BEPOATHOCTDb IIOPaXeHMAa yeJIOBEeKa Q (a) oT COBMECTHOTI'O

dj

He3aBUCUMOI'O BO3IOEVICTBUS HEeCKOJIb KM OIla CHBIMM @aKTOpaMM B pesyjbpTaTe

ONpeaensoTCs Mo KPUTEPUSIM MOpaXKeHust



peanms3aumnmn J-TO ClLeHapus Pas’3BUTHUS NOXAPOOMNACHHX CUTyalLUN ONpeneyigeTcs I10
bopmysie:

h
Q =1- 1(1-Q xQ (), @)
dj k=1 k  djk
roe h - umMcJoO paccMaTpuBaeMbIX OIIaCHEIX (GaKTOpPOB;
Q - BeposTHOCTL peasmszauum k-To omacHoro dakropa;
k
Q (d) - ycrnoBHas BEPOATHOCTL MOPaXeHUs K-bBM OMACHBM GaKTOPOM.
djk
[MoTeHumanbHbIN pUCK B 30aHNaX obbekTa
-1
27. BenmumHa [OTEHLMAJIBHOT'O puUCkKa P (rom ) B 1-OM TI[IOMEUWEHUM 3OaHUS
i
MM [IOXapHOTO OTceka 3IJaHuA (Jmajlee - 30aHusg) OOBeKTa onpenessaeTcs IO
bopmysie:
(B pen. MNpukaza MUC P® or 14.12.2010 N 649)
J
P =SUMQ xQ , ©))
i j=1 j dij
roe J - UMCJIO ClLIeHAapMeB BOBHMKHOBEHMS IOXapa B 3IaHUN;
-1
Q - uacToTa peasmuzauMKM B TeueHMe TOoIa j-TO ClLeHapus noxapa, TOm ;
J
Q — YCJIOBHasgi BEPOSATHOCTb IIOPAXEHMS YeJIOBEKa IIPM €TI0 HAXOXIEHMM B
dij
i-oM moMemeHUM NpM peajiu3auvu j—TO ClLeHapus 1oXapa.
28. VYcioBHasg BEepPOSATHOCTL [OpaxeHMs dejioBeka O onpenejyseTcs IO
dij
bopwmysie:
Q =@-P H)x@->0 ), C))
dij IChiy! ij
rne P - BEPOSATHOCTH DSBakKyalMM JIOIel, HaXOOANMXCS B 1-OM IIOMEeHUMN
Chly
30aHUs, NOPY peanuslauuy j—I'0 CleHapusa Ioxapa;
D — BEPOATHOCTb 20beKTMBHOV PabOTH TEeXHUUYECKMX CPpelCTB 10 oDeCleueHMIO
ij
BeB0NacCHOCTH JIOOEY B 1-OM IIOMemeHMM IPpM peanms3auuy j—-Io CleHapusd noxapa.
29. BepodaTHOCTHL 32Bakyaluu P ompemnendgeTca 1o dbopMmyJe:
317
P =1--P )x @ -P ), ©))
Chily! 3.11j I0.Bij
roe P - BEPOATHOCTH »BaKyaluy JOOEM, HaxXOOANMXCS B 1-OM [NOMemeHUM
5.1117
3IaHUsA, 10 SBaKyalMOHHHM IIyTsAM NPM peaimMs3auMy Jj-T'O0 ClLeHapusa Inoxapa;
P - BEPOATHOCTb BHIXOHA M3 3OaHUA JIoOeM, HaxoOAmMxcsa B 1-oM
I0.Bij
IIOMEUEHMY, dYepes3 aBapMMHBE WUJIM MHEE BEIXOMIBL.
[Ipy OTCYTCTBMM IaHHBIX BEPOSATHOCTbL P IOoNnyCcKaeTcsd NPMHMMATL PaBHOM
I.Bij
0,03 npr HaIMuMUM aBAPUMHBIX MM MHBIX BBXOHoB M 0,001 npm Mx OTCYTCTBMM.
30. BepodTHOCTH BBaKyaluuM IO SBaKyalMOHHBM IIyTAM P onpenejyseTcs IO
5.1117

dopmyTie:



0,8 x Tay -t
6111 ] Pij
———————————————————— , ecau t < 0,8 x Tay < t + Tay
Tay Pij 61117 Pij H.32ij
H.D
P =< )
®)
3.1117 0,999, ecnu t + Tay <= 0,8 x Tay
Pij H.2ij [Saly
0,001, ecnu t >= 0,8 x Tay
Pij 61117
Toe Tay - BpeMs OT Hayvajla peanm3auuMu J-T0 ClLeHapusa Ioxapa IO
61117
OJIOKMPOBAHMSA 5BBakyalMOHHHX IIyTe¥ B pesyJbTaTe pPaclIpoCTpaHeHusd Ha HUX
ollacHHX (akToOpOB [oOXapa, UMEnIMX IpPpeneljlbHO HOONYyCTMMBE IJId JIoIeM 3HaueHUS
(BpeMsa OJIOKMPOBaHMSA B2BakKyalMOHHEIX IIyTelM), MMUH.;
t - pacueTHOEe BpeMsa BBaKyauuu JOIe¥ U3 1-T0 NOMENEeHMWs HPU J—OM
Pij
CLleHapuM Ioxapa, MUH.;
Tay - MHTepBaJl BpeMeHM OT Hauajla peajmu3aluuy Jj-Io CclleHapusa Ioxapa
H.3ij
0O Hauajla SBaKyaluuM JIoIey M3 1-T0 IOMemeHMS, MUH.
31. BpeMms oT Hauajla Ioxapa OO Hauvajla 5BakKyaluuu JIoIel Tay OJia  3OaHUM
H.D

Oe3 cucTeM OIOBelleHud OIpenejiaeTCcd [0 pes3ysibTaTaM MCCJeNOBaHUA NOBeIeHUSA
JIoOe) OpM Hoxapax B 303aHMAX KOHKPETHOTO Ha3HadYeHMHd.
Ipy HamuduM B 3IaHUM CHUCTEMBl OINOBEUEeHUA JIOOEM O NoXape M ylNpaBJIeHMA
3BaKyalMeln Jioney B 3maHuax (majnee - COYD) Tay NIPUHYMAETCS PaBHBIM BPEeMeHU
H.D
Cpa@aTbIBaHI/IH CUCTEMBI C YyUeTOM €€ MVMHEPLUVMOHHOCTM. HpI/I OTCyTCTBUUN H@OGXO,HI/IMI:IX
VMCXOIHBIX IHOAHHBIX IOJIA OIpelesiIeHMs BPEeMeHM Hadajla dBaKyaluuu B 3n0aHuax 6es3 COYD

Tay OonycKaeTcsa NPpMHMMAThL paBHeEM 0,5 MMH. - @04 sTaxa noxapa M 2 MUH. -
H.D
OJI BHIIEJIeXallMxX DTaxeu.

32. Ecam MecTOM BO3HMKHOBEHMs IoXapa SBJISeTCS 3ajlbHOe IIOMelleHue, ITIe
rnoxap MoxeT ObITb OOHapyXeH OIHOBPEMEHHO BCEMM HaXOINAUWMMMCS B HeM JIOObMM, TO
Tay IOOMyCKaeTCsd MNPMHMMATH PaBHBEIM HYJIO.

H.S
B sTOM Cilydae BEPOSTHOCTL P onpegnessercsa 1o dopmyse:
3.11ij
0,999, ecnmu t < 0,8 x Tay
Pij 61117
P =< - @)
3.017 0,001, ecnu t >= 0,8 x Tay
Pij 61117

33. Bpemsa OT Havana noxapa [0 OnokMpoBaHWs 3BaKyaUMOHHbIX MyTelW B pesyrnbTaTe
pacnpocTpaHeHus Ha HUX OnacHbIX (PakTOPOB NoXapa U pacHeTHOe BpeMs aBaKyauumn onpeaensoTcs no
MeTodaMm, npusedeHHbIM B npunoxeHun N 5 k HacToswen MeTtoauke.

PacueTHOE BpeMAa BSBaKyalUmn t paccumuTeiBaEeTCAHd IIPUM MaKCVMaJIbHO BOBMOXHOM

Pij
pPacueTHOM UMCJIEHHOCTM JIOIEey B 3IJaHuM, OIpelesisgseMOolM Ha OCHOBE PEeIEeHUM I10
OopraHmn3aumnm SKCIIJIyaTalunm 3I0aHuAa, oT HauboJee yJ:[aJ'IeHHOﬁ OT 5BaKyalMOHHEBEIX
BEIXOIOOB TOUYKU i-ro IIOMelleH A . ﬂOHyCKaeTCH ornperneJyieHre pPacCYeTHOI'O BPEMEHU
SBaKyallMMM Ha OCHOBE JSKCIIEPVMMEHTAJIbHEIX ITaHHBIX.
ﬂJ‘IH orpenesyieHnsda YKa3aHHBIX BHIIEe BeJIMYMH Tay jZ8 t OOIIyCKaeTC4a



611 Pif
IOOIIOJIHUTEJIBHO VCIIOJIB30OBATh MeTOIOHI, comepxammecd B MeTOIMKaX OllpelneJIieHUA
PacCueTHBIX BeJIMUMH IIOXapHOI'O PMCKa, YTBEPXIESHHEX B YCTAHOBJIEHHOM IIOPAIIKE.

34. Mpu onpeneneHun BenMYMH NOTEHLUMANbHOIO pucka ans paboTHWKOB, KOTOPbIE HaxoasATcs B
3[aHUN Ha TeppuTOpMM 06BLEKTA, AOMycKaeTcs pacCcMaTpuBaTh 4118 34aHUs B KaYeCTBE paCyeTHOro OauH
Hanbonee HebnaronpuATHbIA CLEHapUA BO3HUKHOBEHUS MoXapa, XapakTepusyloLUACa MakcuManbHOW
YCINOBHOW BEPOSITHOCTbIO MOpakeHus 4yenoseka. B aTom crnyyae pacuyeTHas 4actoTa BO3HUMKHOBEHMS
noxapa npuUHUMaeTCs paBHOW CyMMapHOW YacToTe peanun3alnm BCceX BO3MOXHbIX B 34aHUKU CLieHapueB
BO3HMKHOBEHUS noxapa.

35. BepoaTHOCTB D 5bdexTUBHOM pPabOTH TEeXHUUECKUX CPenCcCTB IO

i
obecnedeHMO [OXapHOM ©Oe30MNaCHOCTU i-ro noMemeHMsa OpM peanmsauuM  Jj-TO
ClUeHapuda Inoxapa olpenejdeTcsa IO QopmyJie:

K
D =1- m(1-D ), @
ij k=1 ijk
rge K - 4UMCJIO TeXHMUYECKUX CPEeOCTB NPOTMBOMNOXAPHOM 3allMTH;
D — BEpPOATHOCTb 50bexkTMBHOTO cpab®aTeBaHMA (BHIOJHEHMS 3anadu) k-ro

ijk
TEeXHUYUEeCKOI'O CpencTBa IIpM Jj—OM CLEeHapumu noxapa Ijs 1-T0 noMeumeHMsS 3OaHUS.

HpM OTCYTCTBMM IaHHEIX IIO SQQGKTMBHOCTM TEXHUNYECKMX CpeInCTB BeEJIMUMHEL D

iJ
OOIIyCKaeTCHd IIPMHMMATb PABHEMM HYJIO.

36. [Ilpy onpenejieHUM SBHAYEeHUM D cJlenyeT yuYMTHBATBH TOJBKO TEeXHUUEeCKMEe

ij
cpexncTrea, HallpaBJIEHHBIE Ha obecrneueHue noxapHoﬁ 6e30IacHOCTM HaAaXOOAMMXCSH
(pBAKYyMPYOLMXCS) B i-oM T[oMelleHMM 3HOaHMA JIOIeM OpK peanus3aumum  J-I0
CLeHapusda noxapa. [Ilpy 3TOM YyUMTHIBAKTCA CJenyKlye MepOlIpUMATUA:

npUMeHeHne OOBbEMHO-MMaHMPOBOYHBIX W KOHCTPYKTUBHBIX — pelleHun, obecrneynBatoLmnx
OorpaHVYeHne pacnpocTpaHeHns noxapa B 06esonacHyto 30HY (nNpy oOpraHusauuMu 3Bakyauuum B
©e3onacHylo 30HY);

Hanuyne cMcTem NPOTUBOABIMHOM 3aLLUMTLI pacCMaTpPMBaeMOro NOMeELLLEHNS 1 NyTen aBakyaumu;

MCnonb3oBaHWe aBTOMATUYECKUX YCTAHOBOK MOXapHoW curHanusauun (ganee - AYIIC) B
coyeTtaHun ¢ COY3;

HanmMymne yCTaHOBOK MOXapOTYyLUEHUS B NOMELLEHMM ovara noxapa.

Mpu onpegeneHnn ycrnoBHOM BEPOATHOCTU NOPaXKeHWs MOAeN, HaxXoasaLwWwmnxes B NOMeLLeHn ovara
noxapa, He OONyCcKaeTcs yuuTbiBaTb Hanuume B 3TOM nomelleHun AYIIC n COYD (3a ucknioveHvem
cnyyaes, Korga noxap He MoxeT 6blTb 0OBHapyKeH OQHOBPEMEHHO BCEMU HaxXOAALWMMUCS B NOMELLEHUU
nloapMK), a Takke YCTAHOBOK MOXapoTylleHus, cpabaTbiBaHuWe KOTOPbIX AOMycKaeTcs TONbKO nocre
3BaKyaLMM HaxoAsWMXCHA B 3aluMlLaeMOM MoMelleHun nogevt (Hanpumep, Npu Hanmuuum yCTaHOBOK
rasoBOro NOXapoTyLUEeHNS).

MHanBmnayanbHbI NOXapHbIA PUCK B 30aHMAX
1 Ha TeppuTopumn obbekTa

37. hamBrayanbHbIN NOXapHbIV PUCK (fanee - nHaMBUAyanbHbIA PUCK) Ana paboTHUKOB obbekTa
OLEeHMBaeTCa YacTOTON NopaXeHus onpegeneHHoro paboTHmka obbekTa onacHbIMy hakTopamm noxapa,
B3pblBa B TeYeHwue roga.

O6nacTu, Ha KoTopble pa3buta TeppuTopusa 00BLEKTA, HYMEPYIOTCS:

i=1, ..,

PaboTHUKM 06bekTa HyMepyTCS:

m=1,..,. M

Homep paboTHmka m, OAHO3HA4YHO onpegenseT HavMEeHOBaHWe [AOSPKHOCTU paboTHWKa, ero
KaTeropuio n apyrme ocobeHHOCTU ero NpodecCMoHanbHOW AeATENbHOCTN, HeOOXOAMMOW ANSA OLEHKM
noxapHow GesonacHocTu. [lonyckaeTcsi NpoBOAWTb pacyeT WHAMBMAYaNbHOro pucka Ansg paboTHuka
obbekTa, OTHOCS ero K 04HON KaTeropumn Hambonee onacHon Npogeccuun.

-1
38. BesuumMHa MHIOMBUIOYaJIbHOTO pucka R (rom ) nnsa paboTHMKa m oOBeKTa
m
IpM er0 HaXOXIEHUM Ha TeppuTOopMM OOBEKTa OoIpenesyideTca 0 popMyJie:



!
R =SUMgq x P(i), ®
-1

m i im
rone P(i) - BemMuyHa [OOTEHUMAJBHOTO pPHCKa B 1-0M 0OBJacCTU TEeppUTOPUN
-1
obwvekTa, rom
q - BEpOSATHOCTH HNPUCYTCTBUA PabOTHMKA M B 1-0¥ 06JaACTM TEeppUTOPUU
im
oOBeKTa.
-1
39. BesmumMHa MHOMBUIOYaJIBHOTO pMcka R (rom ) mna pa®oTHMKA m NpU eTro
m
HaxXOXIEeHMM B 3IOaHUK obbekTa, OOYCJIOBJIEHHAsS OIACHOCTBLIO IIOXapoB B 3OaHUM,

omnpenejsigeTcsa 0 dopmyJie:

N
R =SUMP xq , (10
m i=1 1 im
-1
rge P — BeJIMUMHAa IIOTEHUMAaJILHOT'O pPMUCKa B i-oM moMemeHuM 3IaHug, TOm ;
i
q — BEPOATHOCTLB IIPUCYTCTBUA pa@OTHMKa m B i—OM IIoMelleHm ;7
im

N - 4ncno NomeLLeHu B 3gaHNN, COOPY>KEHUN N CTPOEHUMW.

40. WnpuemayanbHbidi puck paboTHMka m obObekTa onpedensieTcs Kak CymMMa BenuuuH
WHOMBUOYANbHOTO puUCKa MpU HaxoxdeHun paboTHMKa Ha TeppuTopMM U B 3[aHMAX OObekTa,
onpegerneHHbIx no dopmynam (9) u (10).

41. BepOHTHOCTb q orpernejidercd, ncxXonmda M3 IHOOJIM BPEMEHV HaXOXIOEeHWUA

im
paccMaTpMBaeMOTO UeJIOBEeKa B OINpelesIeHHOM OOJIacTu TEeppUTOPUU U/WMiaM B 1—-oM
IIOMelle HM 30aHMA B TeueHNre TIomoa Ha OCHOBE pemeHmﬁ 10 OopraHmM3aumnum
DKCIJIyaTaluM M TEeXHUUEeCKOT'O OOCHyXMBaHUSA OOOPYHOBAHMSA UM 3HOaHUN OOBEKTA.

VHavBMayanbHbIn 1 couunanbHbIA NOXapHbIA pUCK B cenutebHom 30He
B6NIM3n obbekTa

42. [Ina nogen, Haxoaswmuxca B cennutedbHom 3oHe BONun3n obbekTa, MHANBUAYANbHbIN NOXAaPHbIA
pvck (ganee - nHOMBMAYanNbHbBIA PUCK) NPUHMMAETCH PaBHbIM BENIMYMHAM MOTEHLUMANbHOIO pucka B 3TOM
30HE C Yy4eTOM [JONIN BPEMEHM MPUCYTCTBUS FOAEN B 34aHUSAX, COOPYXEHUSIX U CTPOEHUAX BOMIU3M
NpOU3BOACTBEHHOIO OObEKTA:

AN 34aHNn, COOPYXXEHUI U CTPOeHUI knaccos ®1 No yHKUMOHANbLHON NOXapHOM onacHocTu - 1;

ONda 30aHU, COOpPYXeHU n cTpoeHuin knaccos @2, ®3, ®4 n ®5 no PyHKUNMOHANBHON NOXapHOW
OMNAaCHOCTU C KPYrNOCYTOYHBIM peXMMom paboTbl - 1, NpU HEKPYrNOCYyTOYHOM pexume paboTel - gons
BPEMEHW NMPUCYTCTBUSA NIOAEN B COOTBETCTBUM C OPraHun3aLMOHHO-pacnopsaguMTenbHbIMU AOKYMEHTaMu
Ons 3TUX 34aHNIN, COOPYKEHUA N CTPOEHUM.

(n. 42 B pega. MNMpukaza MYUC P® o1 14.12.2010 N 649)

43. na ob6bekTa coumanbHbii NOXapHbIA PUCK (4anee - coumanbHbli PUCK) MPUHUMAETCS paBHbIM

4YacToTe BO3HUMKHOBEHMS cobbITuin, Beaywwmx K rmbenu 10 n bonee yenosexk.

Ons Jonen, HaxXOoOAIMXCS B ceJauTedOHOM 30He BOIMBU OOBeKTa, COLMaJibHEBIM
-1
pUck S (ronm ) omnpemeygeTcsa OO dQopMmyJie:
L
S = SuMm Q , (1)
=1 ]
rne L - 4YMCJIO ClLEeHapHMeB Ppas3BUTUS [NOXAPOOINAaCHBX CUTyaluy (IoXapoB), Ijs

KOTOPHIX BHIIOJIHAeTCA ycjoeue N >= 10;
i
N - CcpelHee UMCJIO NOTUbUMX JIoOeM B ceJmuTebHOM 30He BOIM3M oObekTa B



pes3yJibTaTe peanm3aluun Jj-TO cCcuUueHapusa B pesyJbTaTe BO3IOEMCTBUSI OIaCHBIX
baxkTOPOB HnOXapa, B3PEHBA.
44, BemmumHa N omnopeznessgeTcsa 00 QopMyJe:
i

|
N = SUM Q X n, (12)
i i=1 dij i
TIoe I - KoJmuecTBO oOJjlacTel, Ha KOTOPHE pasIejieHa TeppuTopusd,
npuierammas kK o0BekTy (1 — HOMep objacTu) ;
Q - YCJIOBHAS BEPOSATHOCTL IIOPaXeHMsS UYeJIoOBekKa, HaxoIsuerocs B 1-ou
dij
oBjlacTM, OMNACHHMM (QakTopaMM HPM peajmM3alumm Jj—-I'0 CLeHaPMUs;
N - cpenHee UMCJO JIOOEM, HaAXOOAUWMXCS B 1-0M oBJjacTu.

MHauBuayanbHbIA 1 coumanbHbli NOXapHbIA PUCK ANSA JIMHENHOM
YacTu MarucTparnbHbiX Tpyb6onposoaoB

(BBegeHo MNpukazom MUC PO ot 14.12.2010 N 649)

-1
45. BennumHa noteHumansHoro pucka P(r) (FOII ) B OnpeneneHHon ToYKke Ha PacCTOSTHUK I OT OCU
mMarucTtpanbHoro TpybonpoBofa onpegenseTtcs no opmyrne:

Jo Ko %2 jk
P(r) = Z Z 2,(MQ;, j Qupic (X, F)X
=1 X1 jk (13)
4;(m) S
rge - yAenbHada 4acTtoTa pasrepmMetus3auumm JMUMHEUHOM 4YacCcTu MaructpanbHOro

pr6onposo,u,a ana j-FO TUNa pasrepmeTmsalmum Ha Yy4dacTtke m MarncrtparibHoro pr60nposo,u,a,
-1 -1
rog -M

- YMCINO CLEHapUEB pasBUTMS MOXApOOMacHOW cuTyauuu unu noxapa. lNpu 3aTom nognexat
pacCMOTPEHUIO AN KakZoro Tuha pasrepMmeTusauvn criegylolme cueHapuu: dakesibHoe ropeHue,
noxap nponuea (4N UCTeYeHus Xnakon dasbl), NoXxap-BCrblllka, CropaHne rasonaposo3ayLLUHON cMecK
B OTKPbITOM MPOCTPaHCTBE;

J
0-uncno paccMmaTpuBaemMbiX TUNOB pa3repMmeTn3aunu,

ij- yCrnoBHasi BEPOSATHOCTb peanu3aumun k-ro cueHapusi pasBuTUSI MOXapoonacHOW cuTyauuu
(noxapa) ans j-ro Tuna pasrepMeTm3auuy;

Q”"pjk(x'r)— YCINOBHasi BEPOSITHOCTb TMOPa)KeHWsi YerioBeka B paccMaTpuvBaeMol TOYKe Ha
paccTosiHuM r OT OCU MarucTpanbHoro TpybonpoBoga B pesynbTate peanusaumu k-ro cueHapus
pasBUTUS MOXapoonmacHoW cuTyaumuu (noxapa), Npou3OLIeAlWed Ha Yy4vacTke MarumcTpanbHoro
TpybonpoBoga C KOOpPAMHATOW X, PachofIOKEHHOM B npedenax ydvactka BnusiHUS k-ro cueHapusi
pasBUTUSI NoXapa AJ1s j-ro Tuna pasrepmeTusaumuy;

X“k Xojk KOOpOWHATbl Havana M OKOHYaHWsi ydacTka BNUSHUSA. [paHuubl ydacTka BIUSHUS
onpenenmoTc;u ans k-ro cueHapusi pasBuTus NoOXXapoonacHon cuTyauun (noxapa) U3 ycnoBusl, YTo 30Ha
nopaxkeHus onacHbiMy chakTopamu noxapa (B3pbiBa) Npy aBapum Ha maructpanbHom TpybonpoBoge 3a
npegenamm 9TOoro yvacTka He [ocTuraeT paccMaTpyMBaeMoOW TOYKM Ha pacCTosHMM I OT  OCM
MaructpanbHoro TpybonpoBoga. [lonyckaeTcsi WHTErpMpoBaHWe MNpPOBOAWMTbL MO BCEW  ONUHE
TpybonpoBoaa.

PeKOMeHﬂyeMblﬁ MeTon onpeaeneHuna yaenbHblX 4acTOT pas3fiM4HbIX TUNOB pasrepMmeTusaunum
MarucTpanbHoro Tpybonposoaa npuseaeH B npunoxeHun N 6 k HacTosiern MeTtoauke.

Uucno paccmaTpuBaemblx CLEHapuMeB pasBUTUS MOXapoonacHoW cuTyauum (noxapa) npu
ij

pasrepmeTnsaunm JINHENHOM 4acTu MarnctpasnibHoOro pr60|'|p0BOD,a, YCI1OBHbl€ BEPOATHOCTU n



Q"""jk(x’ ) OnpeaensioTcs B 3aBMCMMOCTM OT Chleuuduku NoXKapHOM OMacHOCTU MarncTparnbHOro
TpybonpoBoAa 1 TpaHCNOpPTMPYEMOTO BELLECTBA.

46. NngmBmnayanbHbI pUCK ANnst pabOTHUKOB, 06CNY>XMBAKOLMX JIMHENHYI0O YaCcTb MarmcTparnbHOro
TpybonpoBoaa, onpeaensieTcsi B COOTBETCTBMU C NyHKTamu 37 n 40 HacToswen MeTtogmku.

Ona nogen, Haxogsawmxca B cenutebHom 30He BOMM3M JIMHEMHOM 4YacTu MarmctparibHOro
TpybonpoBoada, WMHAMBMAYalbHbIA PUCK OnNpedenseTcs B COOTBETCTBUMM C MYHKTOM 42 HacToswen
MeToanku.

47. Ons niogen, Haxogswmxcs B cenntebHon 3oHe BOMAM3N NUHENHOW 4YacTu MarucTpanbHOro

-1
TpybonpoBoaa, couunanbHbii pUcK S (FOI[ ) onpefenseTcsa no popmyne:

S= maX{SySz,---’ Sp""’ SQ}, (14)

roe Sl, SZ, SP, Q - BeNMuYMHbI COLMAnbHOrO pUcKa AN PasfMyHbIX NOTEHLMANbHO OMaCHbIX
-1
y4acTKOB NUHEWHOW YacTu MarncTpansHoro Tpybonposoaa, (ro,u ), onpedensieMble B COOTBETCTBUU C
nyHkTamu 43 n 44 HacTosLen MeToauky;

Q - KONMWYeCTBO MOTEHUManbHO OMacHbIX Y4YaCcTKOB JIMHEMHOW 4YacTuU MarucTpanbHOro
TpybonpoBoaa.

KonnyecTBO nMoTeHUMarnibHO OMAaCHbIX Y4acTKOB JIMHEMHOW 4acTu MaructpasnbHOro Tpybonposoaa
onpegensieTcd Ha OCHOBe aHanu3a nfaHa Tpaccbl MaructpanbHOro TpybonpoBoga u npwurerawowen K
Hen TeppuTopun. [paHMUbl NOTEHUManbHO OMAaCHbIX Y4Y4acTKOB JIMHEMHOW 4YacTu MarmctpanbHOro
TpybornpoBoaa onpeaensitoTcsl U3 YCroBUS pacronoXeHnss B6NM3n HUX HaceneHHbIX MyHKTOB, 34aHWM,
COOPYXEHUA N CTPOEHMWI, He OTHOCSILLUMXCS K MaructpanbHOMy TpybonpoBoay, pacrnofioXeHHbIX Ha
pPacCTOSAHUN MeHee 3HaYeHWW, pernaMmeHTUPOBaHHbIX HOPMATUBHbIMW AOKYMEHTaMW MO MOXapHOW
©e3onacHocTMw.

Mpunoxexne N 1
K NyHKTY 15 MeToauku

CBEOEHUWA
No YACTOTAM PEAJTIM3ALMN NMHNLIMNPYIOWKMX MOXXAPOOMACHBLIE CUTYALINA
COBbITUWM ANA HEKOTOPBLIX TUMOB OBOPYJOBAHUSA OBBEKTOB, YACTOTAM
YTEYEK N3 TEXHONOIMMYECKMX TPYBOMNPOBOAOB, A TAKXXE HACTOTAM
BO3HMKHOBEHWA MOXAPOB B 30AHNAX

(8 pea. Mpukaza MYUC P® ot 14.12.2010 N 649)



Tabnuua M1.1

YacToTbl peanvsauum MHULMUPYIOLLMX NOXKapoonacHble CUTyaumm
coBbITUIA ANt HEKOTOPLIX TUMOB 060PYA0BaHUS OGBHEKTOB

HammMmeHOBaHME VHruumpymolee aBapuio InamveTrp oTBepcTHUd|UacToTa pas-
obopyInoOBaHMA COOBITHE UCTEeUEeHUSI, MM repMeTmUs3aumun,
-1
ron
PezepByapH, PasrepmMeTuszauusa cC 5 -5
eMKOCTIM, COCYIbl U |MIOCJenyuM 4,0 x 10
aririapaTel I10L CcTeueHreM
IaBJIeHUEM XUOKOCTHM, TI'al3a WIu 12,5 -5
OBYyxX(®a3HOM Cpen: 1,0 x 10
25 -6
6,2 x 10
50 -6
3,8 x 10
100 -6
1,7 x 10
[lonHOEe pas3pylleHUe -7
3,0 x 10
Hacocwh PasrepMmeTu3anmus C 5 -3
(LIeHTPOOEeXHHE ) o CJIe oYM 4,3 x 10
NCTEeUYEeHNEM XUIOKOCTU
UM nOByx@asHou 12,5 -4
cpemnst 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
InamMeTp -4
nonBonAmero/ 1,0 x 10
OTBOIAMETO
Tpybonposona
KomMmnpeccopst PazsrepmeTnsaumsa C 5 -2
(LeHTPOOEXHEE ) ocJie oy oumM 1,1 x 10
NCTeUeHeM I'aza
12,5 -3
1,3 x 10
25 -4
3,9 x 10
50 -4
1,3 x 10
[lonmTHOEe paspylleHre -4
1,0 x 10
PesepByaps nJisd PasrepmeTusaumsa C 25 -5
xXpaHeHusa JIBX u o CcJie Oy oumM 8,8 x 10




TOPIYMX XUIKOCTEM | MCTeUEeHMEM XUIKOCTHU
(nanee - I'X) npu |B oOBaJIoBaHME 100 -5
naBpJieHuMr, OJIMBKOM 1,2 x 10
K aTMochepHOMY
[lonHOE paspylieHue -6
5,0 x 10
PesepByaphl C [Ioxap B KOJIbLIEBOM - -3
JlaBaKlel KPHIIEM |3a30pe IO NepUMMeTpy 4,6 x 10
pe3epsByapa
[loxap O BCeM - -4
IOBEPXHOCTH 9,3 x 10
pe3epByapa
PesepByaps co [Ioxap Ha OEXaTeJbHOMU - -5
CTalMOHAPHOM apMaType 9,0 x 10
KpBIIEeN
[oxap 0O BCeM - -5
[IOBEPXHOCTHU 9,0 x 10
peszepByapa

MpumeyaHue: 34ecb U Aanee Nod MofHbIM paspyleHMeM noapasymeBaeTcs yTeyka ¢ AMaMeTpoMm
MCTEYEHNs, COOTBETCTBYIOLMM  MakCUManbHOMY OMameTpy MOABOAALEro WNM  OTBOAALLErO
TpyGonpoeoaa, Unu paspyLleHns pesepeyapa, eMKOCTW, cocyaa Unu annapara.

|-|pl/l onpepgeneHnn 4acTtoTbl pa3repmMeTmnsaunm (*)I/IJ'IprOB n KO)KyXOpr6HbIX TEeNnNoobMeHHNKOB
yka3aHHoe 06opyoBaHWe AoNyckaeTcsi paccMaTpMBaTh Kak annapaTbl Nog AaBleHNEM.

AnnapaTb| BO34YLLUHOIo OoXnaxkaeHuma OonyckaeTCA pacCcMaTpuMBaTb KakK yYaCTKM TEXHOIOrm4eckmx
pr60I'IpOBO,EI,OB, ONnHa KOTOPbIX COOTBETCTBYET CyMMapHOI;I anvHe pr6 B Ny4Kax TennoobMeHHMKa.

YacToTa peanmMsauuM CleHapueB, CBS3aHHBX C oOpas30oBaHMEM OTHEHHOTO lapa
Ha EeMKOCTHOM OOOpyIOBaHMUM CO CXWXEHHEIMM I'azamy U JIBX BcilencTBMEe BHEMHEI'O
BO3IOEMCTBMA oOdara Iloxapa OIpeneyigseTCcs Ha OCHOBEe IPOLUenyphl [IOCTPOEHMUS
JIOTUUYECKMUX IepeBbeB COOBTUM, MNPUBEIEHHOM B HOpuioxeHur N 2 K HacTodmeMn
Meromuke. IIpy OTCYTCTBUM HEOOXOIMMHX IOAHHBIX HOOIYCKAaeTCsa MNIPMHMMATL YaCTOTY
BHEMHETO BOBIEMCTBUS, IPUBOIANEIO K peajM3aluMy OTHEHHOT'O lWapa, paBHOM 2,5 X

-5 -1

10 Ton

Ha OIMH anmnapatT (peszepByap) .

Tabnuua M1.2

YacToTbl yTeuek n3 TeXHOMNornyeckux TpybonposoaoB

IuameTp -1 -1
TpyOonpo- YacToTa yTreuek, (M X Tom )
BOIa, MM
Majas cpenHsas 3HAUUTEJIbHAST BoJibmas Pas3peB
(nmameTp (nmameTp (nmameTp (nmameTp
OTBEPCTUS OTBEPCTHUS OTBEpPCTUS OTBEpPCTUSI
12,5 Mm) 25 Mm) 50 mm) 100 mMmM)
-6 -6 -6
50 5,7 x 10 2,4 x 10 - - 1,4 x 10
-6 -6 =7 =7
100 2,8 x 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 =7 =7 =7 -8
150 1,9 x 10 7,9 x 10 3,1 x 10 1,3 x 10 2,5 x 10
-6 =7 =7 -8 -8
250 1,1 x 10 4,7 x 10 1,9 x 10 7,8 x 10 1,5 x 10




-7 -7 -8 -8 -9

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

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

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

Tabnuua M1.3

YacToTbl BO3HUKHOBEHMS noXapos B 3aHUAX

HavMmeHOBaHMEe O0OBEKTA YJacToTa BOS3HUKHOBEHUS
-2 -1
noxapa, (M X TOom )

-5
SJIeKTPOCTaHLUUM 2,2 x 10

-5
CxJlambl XVMMMUECKOM MNPOIYKLMUM 1,2 x 10

-5
CxJlagel MHOTOHOMEHKJIATYPHOM NPONYyKUUMU 9,0 x 10

-5
VHCTpyMeHTaJlbHO-MeXaHUeCKMe liexa 0,6 x 10
lexa no obpaboTKe CUHTETHMUYECKOI'O KaydyKa U -5
MCKYCCTBEHHEIX BOJIOKOH 2,7 x 10

-5
JIuTerHele UM IIJIaBUJILHEIE Lexa 1,9 x 10

-5
Iexa no nepepab®oTKe MSICHHX U PBIOHEIX HOPOIYKTOB 1,5 x 10

-5
llexa ropsuYeMy NPOKATKM MeTajlJIOB 1,9 x 10

-5
TekCTUJIBHEIE IPOU3BOLCTBA 1,5 x 10

|_|pl/l ncnonb3oBaHMM AOaHHbIX, NpuBeAeHHbIX B HACTOoALWEeM NpUNnoXeHun, Ona kakoro-nmbo
pesepByapa, €MKOCTW, cocyda, annapaTa, TexHOMnorM4eckoro TpybonpoBoAa crepyeT yyuTbiBaTb
YacTOTbl pasrepMeTMsauun [Ofs BCexX pasMepoB yTeyeK, YKasaHHble And 3ToM  edvHuUbI
TEXHOorm4eckoro obopyaoBaHusi.
(ab3au BBegeH Mpukaszom MUC P o1 14.12.2010 N 649)

MpunoxeHue N 2
K NyHKTY 17 MeToaukm

MNPOLIEOYPA 3
MOCTPOEHWMA NOT'MYECKOIO JEPEBA COBbITUN



lMocTpoeHme norvyeckoro paepeBa COObITUA MO3BOMSET ONpedeniTb pPas3BUTUE BO3MOXHbIX
noXxapoonacHbIX CUTyauun UM MOXapoB, BO3HUKAWOWWX BCMeACTBME peanunsaumm  WHULUUPYIOLLUX
noXkapoomnacHy cuTyauuto cobbiTuin. AHanu3 gepeBa coObITUI NpeAcTaBnseT cobon "oCcMbICrMBaeEMbIl
Brnepen" npouecc, To ecTb Npouecc, Npu KOTOPOM UCCrnefoBaHUE pasBUTUSA MOXapoonacHOW cUTyauuu
HaYMHaETCA C MCXOOHOrO COObLITUS C PacCMOTPEHWEM LEenu MoCrneaylwmnx cobbITUR, NPUBOSALLMX K
BO3HMKHOBEHUIO Noxapa.

Mpn nocTpoeHun Nornyecknx AepeBbeB COOLITUN YYUTLIBAIOTCH CneayoLme nonoXeHns:

BblOMpaeTca noxapoonacHas CcuTyalusi, KOTopas MOXET noBredb 3a coboW BO3HMKHOBEHUE
aBapuy C NoXapoMm C JarnbHENLLUM ero pasBuTmeM;

pasBMTUE NOXAapPOOMacHOW cuTyauumn 1 noxapa AOSMKHO paccMaTpuBaTbhCsl MOCTaAUAHO C YYEeTOM
MecCTa ee BO3HWKHOBEHUSI HA ODBbEKTE OLIEHKU pUCKa, YPOBHS MOTEHLUMANBHOM ONAcHOCTM KaXaon ctaaum
N BO3MOXHOCTM €e fokanu3aumym 1 nukevMgauun. Ha normyeckom aepeBe cobbiTuUA CTaavMu passBuTUS
MoXapoonacHOW cuTyalun WM noxapa MOryT oTobpaxaTbCA B BMAE MNPSIMOYrONIbHUKOB WU ApPYrvx
reomeTpmnyeckux uryp ¢ KpaTKMMn Ha3BaHUSMN 3TUX CTaaul;

nepexopn c paccMaTpMBaeMoWn CTagun Ha HOBYIO ONpeaenseTca BO3MOXHOCTbIO MO0 nokanusaumm
MoXXapoonacHOW CcuTyauMM Wnu noxapa Ha paccMaTpuBaemow cTaguu, nubo pas3BuTus Moxapa,
CBSI3aHHOTO C BOBMEYEHVMEM PaCMONOXEHHbIX PSAOM TEXHONOrMyeckoro obopyaoBaHWsl, NMOMELLEHWUN,
30aHMM M T.N. B pes3ynbTarte BAWSHMS Ha HUX OMNacHbiX (aKTOPOB MOXapa, BO3HUKLWIMX Ha
paccMmaTtpmBaemMon ctagun. YCrnoBHble BEPOATHOCTM NepexoaoB NoXapoonacHOW CUTyauumn unu noxapa
CO CTagum Ha CTaguMilo OOHOW BETBM MMM C BETBM Ha BETBb OMNPEAEnsTcd, Mcxogs w3 CBOWCTB
BOBIIEYEHHbIX B MOXApOOMaCHY CUTyauuio WK MoXap ropryvnMx BewecTB (PUINKO-XUMUYECKUE U
noXkapoornacHble CBOWCTBa, nMapameTpbl, NMpuU KOTOPbIX BellecTBa OOpaljalTcs B TEXHONOMMYECKOM
npolecce M T.4.), YCNOBHOW BEPOSATHOCTM peanu3auuu pasfuyHbiX MeTeopOrornyecknx YCrnosum
(TemnepaTypa OKpyxatoLlen cpefbl, CKOPOCTb W HarnpasneHwe BeTpa M T.4.), HANU4Ms U YCIOBHOW
BEPOSATHOCTU 3h(peKTUBHOro cpabaTbiBaHUSA CUCTEM NMPOTUBOABAPUNHOM M NPOTMBOMOXAPHON 3aLLMWTHI,
BEMWYMH 30H MOpaXeHUs1 onacHbIMK bakTopamn noxapa, OObLEeMHO-NNAHMPOBOYHbLIX PELUEHUA U
KOHCTPYKTMBHbLIX OCOOeHHOCTeNn obopydoBaHMs W 34aHWM NPOM3BOACTBEHHOrO oObekTa. [Mpu aToM
Kaxkaom ctagum nHoraa npucsaneaeTcs NnaeHTUMUKaLNOHHBIN HoMepD, oTpaxarLLui
nocrefoBaTenbHOCTbL NepexoioB CO CTaAun Ha CTaaunio;

nepexog CO CTagum Ha CTaguvio, Kak npaBuio, otobpaxaeTcd B BuAE COEAMHSAIOWMX MMHUNA CO
cTpernkamu, YkasblBalOLUMKM HanpasrieHUs pasBUTUSA MOXapoomnacHoOW cuTyauuum u nocrnegyowero
noxapa. lpwn 3TOM coegvHeHWs CTagui OOIDKHbI OTpaxaTb BEPOATHOCTHBIA XapakTep coObiTus C
BbIMNOfIHEHNEM ycnosus "vnn" nnu "ga", "Het";

ONA KaXkgown ctaaum pekoMeHayeTcsa ycTaHaBNuBaTh YPOBEHb €€ ONacHOCTU, XapaKTepusyoLnics
BO3MOXHOCTbIO Mepexofa NoXapoonacHoW cuTyauuu WnuM noxapa Ha cocefdHue C MoXapoonacHbIM
yyacTkun obbekTa;

npy NOBTOPEHUN OAHMM M3 MyTeW YacTu APYroro nyTn pasBUTUS ONs YNpOLLEHMSs MOCTPOEHUs
nornyeckoro  gepesa  cobblTun  mHoraa  BBOAAT  OOO3HaveHue, npeacraBndwowee  cobon
COOTBETCTBYIOLLYIO NIMHUIO CO CTPENKON 1 Hagnuch "Ha ctaguio (Ko4 nocneayoLlen ctagum)”.

Mpn aHanu3e norM4yeckmx aepeBbeB COObITUIN PYKOBOACTBYIOTCA CrieAyoLLMMU NONMOXEHNAMMU:

BO3MOXHOCTbIO NpefoTBpalleHnsa faribHenLWero passuTus noxapoonacHorW cutyauun u noxapa
3aBMCUT OT KOMMYecTBa CTagu U BPEMEHW WX NpoTeKaHus (To ecTb OT ANWHbI NyTW pas3BuUTUS
noXapoornacHom cuTyaumm u noxapa). 3To obycnosnuBaeTcd 6onblielt BEepOATHOCTbIO YCMNELIHOW
NMKBMOauMn MoXapoonacHonm cuTyaumm U noxapa, CBA3aHHOW C yBeNUYEHWEM BpeMeHU Ha
nokanusaumio noxapoonacHon cuTyauuMm U noxapa W KONMMYeCcTBOM CTaaui, Ha KOTOpbIX aTa
nokanusaums BO3MOXHa;

HanuuMem y cTaguv pasBeTBNEHWI MO NpuHUMNY "nnn", O4HO M3 KOTOPbIX MPUXOOUT Ha CTaguio
nokanusaumm noXxapoonacHoWm cuTyauum unm noxapa (Hanpumep, TylWeHMe o4ara noxapa,
CBOEBpPEMEHHOE ODHapyXeHMe YTEUYKN U NIUKBMAALMS NPoNnnBa, NepekpbiTMe 3anopHOM apMaTtypsl U T.M.),
CBMAETENbCTBYET O BO3MOXHOCTU NMpefoTBpaLLeHNs AanbHeNWero pa3smTus NoXapoonacHon cutyauum
1 noxapa no aToMy nyTu.

3HayeHne dacToTbl peanu3aumyM OTAENbHOW CTaauMuM [JdepeBa COObITUA  MNKU  cLeHapus
onpegensieTcss NyTemM YMHOXEHWSI 4acTOTbl BO3HUMKHOBEHMUSI MHULMUMPYIOLLErO COObITUSI Ha YCMOBHYIO
BEPOSATHOCTb Pa3BUTUS NO KOHKPETHOMY CLIEHapMUIO.

B Tabnuue T12.1 npuBogATCA peEKOMEHOYEMbIE YCMOBHblE BEPOSATHOCTU  MFHOBEHHOrO
BOCMNNaMeHeHNss U BOCMNNaMeHeHUs C 3alepXXKOW Mo BpeMeHM B 3aBUCMMOCTU OT MacCOBOro pacxoja
CKOPOCTM UCTEYEHMS roplounx rasa, AByxdasHon cpefbl Unu XUOKOCTU NpU pasrepMeTmsaLmm TUNoBoro
TEeXHOMNorMyeckoro obopygoBaHus Ha obbekTe.

[na nerkoBoCnnaMeHSWNXCS XUOKOCTEN C TeMnepaTypon BCMbIWKN MeHee +28 °C OOMmKHbI
NCNonb30BaTbCA YCIOBHbIE BEPOSATHOCTU BOCMNIIaMEHEHUS Kak Ans AByxdasHon cpeapl.

lMpn onpegeneHun YCrOBHBLIX BEPOSATHOCTENM peanu3auuu pasfuyHbiX CueHapueB [OMKHbI
NPUHUMAaTbLCS BO BHMMaHMe CBOWCTBAa MOCTYMNaLWMX B OKpyXallliee NpoCTPaHCTBO FOPHYMX BELLECTB,



YCIOBHbIE BEPOATHOCTU peanusaumum pasfiMyHbIX METEOpPOSiIorM4yeckux ycroBui (Temnepatypa
OKpyXalollen cpedbl, CKOPOCTb W HampaBrneHuwe BeTpa W T.0.), HanmM4Me U YCIOBHble BEPOSITHOCTU
adppekTnBHOro cpabaTbiBaHMS CUCTEM MPOTUBOABAPUNHOM 1 MPOTUBOMOXAPHOW 3aLMTbI U T.4.

Tabnuua M2.1

YcnoBHasi BEPOSITHOCTb MIHOBEHHOMO BOCMIAaMEHEHUSI
1 BOCMMaMeHeHNs C 3aePXKKON



MaccoBblIi pacxoa
ncteveHus, Kr/c

YcnoBHasa BEPOATHOCTb
MrHOBEHHOMO BOCM/IaMEHEHUSI

YcnoBHasa BEPOATHOCTb
nocnegywLero
BOCMIIaMEHeHMs Npu
OTCYTCTBMM MTHOBEHHOTO

YcnoBHasa BEPOSATHOCTb
cropaHus ¢ obpasoBaHuem
N30bITOYHOrO OaBMNEHUS Npu
obpasoBaHMM roprovero

BOCMMaMeHeHus rasonapoBo3gyLIHOro
obnaka u ero nocneagyrowem
BOCMNII@MEHEHNN
AnanasoH HOMMWHanbHOE ras OByxdasHas XNOKOCTb ras OByxdasHasi KWOKOCTb ras OByxdasHasi KWUOKOCTb
cpenHee CMeCb CMeCb cMechb
3Ha4YeHne
Manbin
(<1) 0,5 0,005 |0,005 0,005 0,005 0,005 0,005 0,080 0,080 0,050
CpenHui
(1 -50) 10 0,035 0,035 0,015 0,036 |0,036 0,015 0,240 0,240 0,050
BonbLion
(>50) 100 0,150 0,150 0,040 0,176 |0,176 0,042 0,600 0,600 0,050
MonHbIN He
pas3pbiB onpegeneHo 0,200 0,200 0,050 0,240 0,240 0,061 0,600 0,600 0,100




Mpunoxexne N 3
K NyHKTY 18 MeToaukun

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

1. B HacTtoswem npunoXeHWM npeacTaBlieHbl MeTOodbl OLEHKM onacHbiX (hakTopos,
peanusyloLmnXcss Npuv pasnuyHbIX CUEHapusiXx MOXapoB, B3pbIBOB Ha Tepputopum o0Obekta M B
cenntebHom 30He B6nn3n obbekTa.

[Ona oueHkn onacHbiX (aKTOPOB, pPeanu3ylLluxca Npu noxapax B 34aHuAX (MOMEeLLeHUNAX)
006beKTa, MCMoNb3ylTCA MeToAbI, pernameHTUpoBaHHble npunoxeHnem N 5 k HacTosilen MeTtoauke.

|. \cTeueHmne XnaKkocTu u rasa
VcTeueHne xnagkocTu

2. PaccmaTpuBaeTcs pesepByap, Haxogsawmncs B obsanosanun (puc. M13.1).

BBogsaTcs cneayowme gonyLleHus:

ncTeyeHne Yyepes oTBepcTUe ogHoasHoe;

pesepByap UMeeT NOCTOSHHYIO MIIOLWaAb CEYEHNSI MO BbICOTE;

AnameTp pesepByapa MHOro 6onblue pasmepoB OTBEPCTUS;

pas3Mepbl OTBEPCTUSA MHOMO 60Mblue TOMNWMHbBI CTEHKMK;

NMOBEPXHOCTb XXWUAKOCTU BHYTPU pe3epByapa ropnsoHTanbHa;

TemnepaTypa XUAKOCTU OCTaeTCsa NOCTOSIHHOW B TEYEHMNE BPEMEHN UCTEYEHUS.

MaccoBbli pacxopn xwugkoctn G (kr/c) 4Yepe3 oTBepcTue BO BpemeHu t (C) onpegensietca no
dopmyne:

h T2 2
riig X tK x A hol
G(t) =G - ——— x t, (I3.1)
0 A
R
rme G - MACCOBHM pPacxod B HAUaJIbHBIM MOMEHT BpeMeHMu, KI'/C, olpelnesigaeMbl
0
no dopmyie:
G = TKrllA X /2 x gx (h -nh ), (I13.2)
0 hol \/ 0 hol
TOe po — IJIOTHOCTBH XUIKOCTM, KI'/M3;
g - yckopeHue cBoBomHoro mameHusa (9,81 m/c2);
MO — KODOOMLMEHT MCTEeUeHUS;
A - omamb OTBEpPCTUd, M2;
hol
h — BHCOTA PAaCIOJIOXEHUS OTBEPCTUS, M;
hol
A - momanb ceueHusa pesepByapa, M2;
R
h - »auanpHasa BEICOTaA CTOJNGa XUIOKOCTM B pe3epByape, M.
0

Beicota ctonba xugkoctn B pesepByape h (M) B 3aBMCMMOCTU OT BpemeHu t onpegensieTcs no
dopmyne:

2 2 2
G g X Mo XA X t
0 hol
h(t) =h - ———————— Xt+ ———-—— - (13.3)
0 po X A 2



R

Ycioeua HepenrBa  CTPyM XMIKOCTM (Ipu  h > h ) depes oOBaJjioBaHUE
0 hol
onpenensgeTcsa no dopwmyJe:
L
h >> H + ———-, (I13.4)
hol Mio

roe H - BbicoTa oGBanoBaHus, M;
L - paccTosiHMe OT CTEHKM pe3epByapa 4o o6BarioBaHus, M.

/\
/\
h h /\
0 hol
H
\/ \/ \/
L
D TR N >

Puc. M3.1. Cxema ansa pacyeTta UCTEYEHUS XXULOKOCTU
13 OTBEPCTUS B pe3epByape

KonunyecTtBo xmakocTv m (kr), nepenuelueiica Yepe3 obBanosaHne 3a NosfiHOe BpeMsl UCTeYeHUs,
onpegensieTcs no opmyre:

2 2
t po X g X Mo X A
pour hol 2
m = pyurerpanG(t) x dt = G x t — X t , (13.5)
0 0 pour 2 x A pour
R
roe t - BpEMA, B TeueHre KOTOPOI'O XMIKOCTBH IIepeJiMBaeTCHd dYepes
pour
O@BaﬂOBaHMe, C (T.e. BpEMA, B TeueHue KOTOpPOTO BEITIOJIHAETCSA YyCJioBue
(I13.4)) .
BennumHa t omnpernesnsgeTca o dopwmyJe:
pour
/2
-b +- /b -4 xaxc
\/
t e , (113.6)
pour 2 X a

roe a, b, ¢ - napameTpsbl, KOTOpble onpeaensatTcd no hopmynam:

2 2 2 2
a=9gxwmmo XA / (2 xA), uc ; @3.7)
hol R



b= - , m/c; (113-8)

c=h -H--—-—-, M. (I13.9)
B Cliydae, €eCJIM XMIKOCTBb B pe3epByape HaXoOUTCA II10I 1130BIT OUHBIM IOaBJIEHMEM
DensTaP (Ila), BenMuMHA MIHOBEHHOTO MACCOBOIO pacxoma G (kI'/c) omnpenesnseTrcs
no dopwmyne:
G = MO X po X A X /2 x OempTaP / po + 2 x g x (h - h ). (I13.10)
0 hol \/ 0 hol
Insa onpenesyieHus KOoJMYecTBa XUIKOCTM, [IepeJMBlIe)cs depes3 oOBaJioBaHME, U

BpPEeMeHU nepeymuBa crenyetT IPOUHTETPUPOBATH COOTBETCTBYIIY cucrTeMy
ypaBHEHUM, I'Ie BenuuuHa [JenbTaP MoxeT OBIThH NEePEeMEeHHOM.

McTeyeHne cxxaTtoro rasa

3. MaccoBas cKOpOCTb UCTEYEHUS CXKaToro rasa u3 pes3epByapa onpenendaeTca no q)opmynaM:
LOOKPpUTNUYHEeCKoe NCTeYeHune:

P
a 2 ramma/ (ramma-1)
npu —-—-- >= (——————————- ) ; (m3.11)
P rammMa + 1
\%
2 /TaMMa
P
2 X TaMmMma a
G =2 x MO|P X po x (——————————- ) x (----) X
hol v v ramma - 1 P
A\
1/2
Pa (ramma-1)/ramma
X <1 - (----) > ; (I3.12)
P
o |
CBEPXKPUTUHECKOE NCTEHEHNE!
P
a 2 ramma/ (ramma-1)
npy —-—-—- < (m———==————- ) ; (I13.13)
P rammMa + 1
Vv
1/2
2 (ramma+1) / (ramma-1)
G = A x MO|P X po X ramMma X (—-—————————-— ) , (M13.14)
hol \% \% ramma + 1
rme G - MAacCCOBBIM pPacxom, KI'/c;
P - armocdepHoe masmsenme, Ila;
a
P - masmenme rasza B peszepryape, la;
\%
raMMa - rokasarejlb ammabaTe rasa;
A - mjomans OTBepCTud, M2;
hol
MO — KO2bIMUMEHT mcTeueHMs (NPpU OTCYTCTBUM IAHHBEIX IOMNYCKAETCH MNPUHUMATH

pasuemM 0, 8) ;



PO - IJIOTHOCTHL T'asa B pesepByape HNpu naeieHur P , k0/M3.

\ \

McTeueHne CKMKEHHOro rasa u3 oTBepCTVsl B pesepeyape

4. MaccoBas CKOPOCTbL MCTEUEeHMS MapoBOM Gasel G (Kr/c) omnpenessgeTrcs 10
\Y,
bopmysie:
/P M
/ c 5 1,95
G = wmo X A /(——--—- ) x P x (0,167 x P + 0,534 x P ), (@3.15)
\Y, hol \/ RT C R R
C
roe MO - KOBQOULMEHT MCTEeUeHUS;
A - omamb OTBEpPCTHd, M2;
hol
P - xpuruueckoe namBjieHME CXMXEHHOTO Tasa, lla;
C
M - MoJigpHas Macca, KI'/MOJib;
R - yuuBepcasbHas rasoBasd NoCcToaHHAA, paBHas 8,31 Ix/ (K x MOJb) ;
T - xpuTuueckas TeMmIeparypa CXMXEHHOTO rasa, K;
C
P =P / P - GespaszMepHOe HaBJIEHME CXMXKEHHOI'O T'a3a B pe3epByape;
R \Y C
P - nmaBieHue cCxXUXeHHOTO Ta3a B pes3epByape, Ila.
\Y
MaccoByto CKOPOCTb UCTEYEHUS NApOoBON dhasbl MOXHO Takke onpeaenatb no dopmynam (M3.11) -
(M3.14).
MaccoBas CKOPOCTB MCTeUYeHUS XUIKOoM daszel G (kr/cC) omnpemensgeTcsa IO
L
bopmysie:
[
/ po
/ L
/ (———-- ) xXP
/ po R
\/ Vv
G =6 X ——————————— , (113.16)
L V 3/2
1,22 xT )
R
TIe po - IJIOTHOCTH XMUIOKOM Gaser, KI/M3;
L
PO - MJIOTHOCTBL MapoBoi dbaser, Kr/M3;
V
T =T/ T - ©GespasMmepHas TeMmIepaTypa CXMXEHHOTO Tasa;
R C

T - TemMneparypa CXMXEHHOTO ras3a B pes3epByape, K.

PactekaHne XNOKOCTU nNpn KBasMMrHoBeHHOM
paspylleHny pesepeyapa

5. Mopg kBasMMrHOBEHHbLIM pas3pyLleHMEM pe3epByapa CrneayeT NoHWMaTb BHe3anHbll (B TeveHune
CeKkyHO WUnu Jornen cekyHA) pacnag pesepByapa Ha NpubnMauTernbHO paBHble Mo pasmepy 4vacTtu. pu
TaKoM MOXXapOoOonacHOW CUTyauuu 4acTb XPaHUMOW B pe3epByape XUOKOCTU MOXET Mepenntbcs vepes
obBanoBaHue.

Hwke npencraBneHa wmaTtematundeckaa MoOenb, MO3BONAKOWAs OUEHUTb OO0  KUAKOCTH,
nepenuBlieica 4epe3 obOBanoBaHMe MNpW KBA3UMIHOBEHHOM paspylleHun pesepsyapa. [lpuHATHI
cnegyowne gonyLeHus:



paccMmaTpuvBaeTcs nriockasi oflHoMepHas 3agava;

BpeMsl  paspylleHWs pesepByapa MHOMO MeHblle XapakKTepHOro BpeMEeHU  [OBMKEHUS
rMMAapoavHaAMUYECcKol BOMHbI 40 06BanoBaHus;

XWUOKOCTb ABMAETCA HEBA3KOM;

TPEHUE XUOKOCTU O MOBEPXHOCTb 3EMIM OTCYTCTBYET;

NOBEPXHOCTb 3eMIU ABMSAETCH MIOCKOWN, TOPU3OHTamNbHOIA.

Cuctema ypaBHEHWIA, OMUCHIBAIOLLMX ABWKEHME XKUAKOCTU, UMEET BMA;

dh d
e+ ———[(h -h ) xu] =0
dt dx G
< 2 , (I13.17)
du d u
-——-—+ ———-(---—-+ gxh) =0
dt dx 2
rne h - BriIcoTa cTosifa XMOKOCTM Hal OUKCHUPOBAHHEIM YPOBHEM, M;
h - Brcora nomcTunammer NMOBEPXHOCTM Hall QUKCUPOBAHHLEIM yPOBHEM, M;
G

u - CpellHAA IIO BBICOTE CKOPOCTBHb IOBUMXEHMA cToJsiba XMOKOCTHU, M/C,‘
X — KOOpIMHAaTa BIOOJIb HAPAaBJIEHMA OBUMXEHMA XUIOIKOCTU, M;

t - Bpems, c;

g - yckopeHme cBobomHoro mamenus (9,81 m/c2).

'paHnyHbIEe yCnoBus ¢ yueToM reomeTpun 3agaum (puc. N3.2) nmetoT BUA:

dh
-—— = 0; (I13.18)
dx
x=0
u = 0; (I13.19)
x=0
dh
- = 0; (I13.20)
dx
X=b
1/2 3/2
u =<g x (h —-a) [/ h, ecu h > a, (13.21)

0, ecau h <= a

roe a - Bbicota obBanoBaHus.
MaccoBas gons xugkoctn Q (%), nepenuBLLencs 4Yepe3 obBanoBaHMe K MOMEHTY BpemeHun T,
onpegensietcsa no opmyne:

T
unrerpasu X (h - a) x dt
0 N N
Q =100 X ————————— e , (13.22)
h xR
0
Tme U - CpeIHad [0 BHCOTE CKOPOCTL IBMXEHMA CTojiba XUIKOCTU NpU X = b,
N
M/C;
h - BrcoTa cromba xmmkocTu mpu x = b, M;

N

h - Hauanbuas BHCOTa cronBa XUOKOCTM B pes3epByape, M;



0]

R - mmprna pesepsyapa, M.

I'padur pac4YeTHOM M DKCIEPMMEHTAJIbHOM 3aBUCHMMOCTEM MAaCCOBOM IOOJM
nepesMBIIENCA UYepes3 oOBajioBaHME XMIOKOCTM Q OT mnapamMeTpa a/h npencTaBjeH Ha
0
puc. II3.3.
J
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Puc. M3.2. TunnyHas kapTUHa ABWXKEHMUS XUOKOCTU B 0OBanoBaHum
npv KBa3MMrHOBEHHOM pa3pyLLEHMN pe3epByapa

Q,%
60 F
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a/ho

Puc. I13.3. 3aBMCUMOCTL IOJM I[EPENUBIENCS uepe3 oOBaJIOBaHMUE
XKUOKOCTU Q oT mapamMeTpa a/h : 1 - pacuer; 2 - 3KCIEPUMEHT

0

Il. KonnyectBeHHasi oLeHKa MacChbl rOpHYNX BELLECTB,
NocTynawLLMX B OKpy>KatoLLiee NpOCTPaHCTBO B pe3yrnbTaTe
BO3HMKHOBEHUS MOXXapOONacHbIX CUTYyaL Ui

6. KonnuecTBO MOCTYMNMBLUMX B OKpY)XatloLee NPOCTPAHCTBO FOPHOYMX BELLECTB, KOTOpble MOryT
obpasoBaTb B3PbIBOOMNACHbIE ra30MapoBO3AYLUHbIE CMECU UMK MPONMBbLI FOPHOYMX CXUKEHHBLIX ra3oB,
NEerkoBOCMIIaMEHSIIOLLMXCA WM TOPHOYMX XKMOKOCTEW Ha MNOACTUNAOLLEN MOBEPXHOCTWU, onpeaensieTcs,
ncxoada n3 cnegyrwmnx npeanocbisiok:

a) NnpoucxoauT pacdeTHas aBapus OOHOro U3 pesepByapoB (annapaToB) unu Tpybonposoaa;



0) Bce cogepxuMmoe pesepByapa (annapaTa, TpybOonpoBoda) WM 4acTb Npoaykta (npu
cooTBeTCTBYyOWEM OOOCHOBaHWM) MOCTyMaeT B OKpyXawllee npocTpaHcTBo. [lpu 3atom B criyyae
Hannuust Ha oObEKTe HECKOMbKMX annapaToB (pe3epByapoB) pacyeT criegyeT NpoBOAWUTb AN KaX4oro
pe3epByapa (annapara);

B) Npw pasrepmeTu3auun pesepByapa (annaparta) NPOMCXOAMT OOHOBPEMEHHO yTEYKa BELLECTB U3
TpyOOMNpOBOAOB, MUTAKOLWMX pe3epByap MO MNPSMOMY UM 0OOpaTHOMY MOTOKY B TEYEHWE BPEMEHWU,
HeobxooMMoro Ans OTKN4YeHus TpybonpoBoaoB. PacuyeTHoe Bpemsi OTKMYeHua TpybonpoBoaos
onpenensieTcd B KaXXAOM KOHKPETHOM Criyyae, Mcxogs M3 peanbHOM OBCTaHOBKW, U OOIMKHO ObiTb
MWHUManbHbLIM C Y4EeTOM NACMOPTHbIX AaHHbIX Ha 3anopHble YCTPOMCTBA U UX HAOEXHOCTU, XapakTepa
TEXHOMOrMYecKoro npouecca 1 Buga pacyeTHON aBapuu.

Mpn OTCYTCTBMM [OaHHbIX [OMNYCKAeTCs pacyeTHOe BpeMsi OTKMYEHUA TEeXHONMOrM4ecKmx
Tpy6onpoBOaOB NPUHUMATL PaBHbIM:

BpeMeHn cpabaTbiBaHUA CUCTEMbl aBTOMAaTUKM  OTKMOYEHUA TPyOOMPOBOAOB  COrMacHoO
NacrnopTHbIM [AaHHbIM YCTAaHOBKM, €CNW BEPOSTHOCTb OTKa3a CUCTEMbl aBTOMAaTMKM He MNpeBbIaeT
0,000001 B rog, unu obecneveHo pe3epBUPOBAHNE €€ INIEMEHTOB;

120 c, ecnn BeposAITHOCTb OTKa3a cUCTEMbl aBToMaTuku npesbiwaeTr 0,000001 B rog u He
obecneyeHo pe3epBNpOBaHNE €€ INIEMEHTOB;

300 c npv py4HOM OTKITHOYEHWUM;

) B KayecTBe pacyeTHOM Temnepatypbl NpPU MNOXApOOMacHOW CUTyauum C Ha3EMHO
pacnonoXxeHHbIM 0DOpyAOBaHMEM [OMYCKAeTCA MPUMHMMAaTb MakCUMasibHO BO3MOXHYH TemnepaTypy
BO3Qyxa B COOTBETCTBYHLLEN KIMMaTU4YECKOW 30He, a Npu MnoXxapoonacHoW cuTyaumm c noa3emMHoO
pacnonoXeHHbiM 00OpyAOBaHMEM - TemnepaTtypy [pyHTa, YCIOBHO pPaBHYH MaKCUMaIlbHOM
cpegHeMecsYHOM TemnepaType OKpyXatoLlero Bo3gyxa B Hambonee Tennoe BpemMsi roaa;

€) ANUTENbHOCTb UCMAaPEHUS XUOKOCTU C MOBEPXHOCTU NPOMMBa NPUHMMAETCH PaBHOW BPEMEHMU
ee MNoNHoro ucnapexusi, Ho He 6onee 3600 c. Ona nponueoB xuakoctn Ao 20 Kr BpeMsi McrnapeHust
JonyckaeTtcs npuHuMaTh paBHbiM 900 c.

HonyckaeTcss ncrnonb3oBaHWe MokasaTenen MnoXapoB3pbIBOOMACHOCTU OJ19 CMECEN BELLECTB U
MaTepuanoB no Hanbonee oNacHOMY KOMMOHEHTY.

PasrepmeTunsauuns Hag3eMHoro pesepsyapa

7. Macca XugkoctTu, NOCTYNMBLUEA B OKpyXalLee nPOCTPaHCTBO Mpu pasrepMmeTnsauum
pesepByapa, onpegensiercsa no opmyne:

m = po xV, (I13.23)
a L R

roe m - Macca XMIKOCTU, KI';

a
PO - IUIOTHOCTBL XMIOKOCTM, KI'/M3;
L

V - obbeM XuOKOCTM B pesepByape, M3.

R

Macca X1akocTu, NOCTYNUBLLIE CAMOTEKOM MPU MOMNHOM paspyLUEHUM Ha3eMHOro UM HaaA3eMHOro
TpyGonpoBoaa, BbIXOASALIEro U3 pesepsyapa, onpeaensercsa no opMmynam:

nm 2 n
m =G x ray + ---- xd x (SUML ) x po , (I13.24)
a L 4 P i=1 i L
roe
nu 2 [-———
G = MO X ———= x d X /2 x po x HenbTaP , (I13.25)
L 4 P \/ L R
roe
OempTaP = h x po x g, (I13.26)
R L L
roe G — HAUAaJIbHHM pPacxod XMIKOCTM, MCTEKalel M3 pesepByapa uepes



pasrepMeTU3UPOBAHHLEI TPyOONpoBOon, KI'/cC;

MO — KO2OQULMEHT MCTEeUeHUsS;
Tay - pacuyeTHOe BpeMda OTKJUeHMS TpyOONpOBOIOB, CBA3AHHEIX C MECTOM
paszrepMeTusauum, C;
d - omaMeTp TPyDOONIpPOBOIORB, M (B cJydae pPa3JIMUHHIX IMaAMETPOB
p

TpyBOONPOBONOB, CBSISAHHEIX C MECTOM pasTepMerusalumy, OO0BEeM BHXONAWEM XUIKOCTH
PacCumMTHBaETCS OJig KaxXOoro TpyOompoBoma B OTIEJILHOCTH) ;
L - IJMHa 1-T0 yuacTka TpyOoOnpoBOIa OT B3aNOPHOTO YCTPOMCTBA IO MecTa

1
pazrepMeTusauuM, M;

N - 4UmMCJIo yd4acTKOB TPyOONPOBONOB, CBA33aHHHX C MECTOM pasTrepMeTus3alun;
ODenpTaP - Hanop crojaba XMIOIKOCTM B pe3epByape, lla;
R
h — BBHICOTa cTojifa XMAOKOCTM (OT BEPXHEI'O0 YPOBHS XMIKOCTM B pe3epByape
L
0O YyPOBHA MecTa pa3repMeTusaluuu), M;
g - yckopeHme ceBobomHOoTO mnamenms, m/c2 (g = 9,81).

Mpu nponuBe Ha HEOrpPaHMYEHHYID MOBEPXHOCTb Mrowanb Mponuea Fop (M2) xugkocTn
onpefenseTca no gopmyne:
(B pea. Npukaza MYC PP o1 14.12.2010 N 649)

I:HP:fPV>1<,(|'|3.27)

(B peq. Mpukasa MYC PO ot 14.12.2010 N 649)

f -1
roe P - koadpdpmumeHT pasnutus, M (Npu OTCYTCTBUM AaHHbIX AONYyCKaeTCsl NPUHMMAaTb PaBHbIM
1 1
5 M npu nponuBe Ha HeCNnaHMPOBAaHHY TPYHTOBYD MoBepxHocTb, 20 M npu nponuee Ha

CMMaHMpOBaHHOE T[PYHTOBOE MoOKpbiTMe, 150 M npu nponveBe Ha 6eToHHOEe wnNn acdanbToBoe
NoKpbITUE);
(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)

Vi - 00bem XuOKOCTM, MOCTYNUBLUEW B OKpyXawllee NpOCTPaHCTBO Mpu pasrepMeTusaumun
pesepsyapa, M3.
(B pea. Mpukasa MYC PO ot 14.12.2010 N 649)
Macca napos JIBX, BbIxoasLmx Yepes abixaTenbHyo apMaTtypy

8. B cnyyae HanonHeHus pe3epByapa macca napoB onpegensiercsa no gopmyne:

m =po xV xP x P, (I13.28)
\ Vv R H 0
roe
M
PO = —mmmmmmm - ’ (I13.29)
Y% V x (1 + 0,00367 x t )
0 0
rge m - Macca BHXOOAmMX napos JIBX, xr;
Vv
PO - IJIOTHOCTL napos JIBX, xr/m3;
\Y
P - IOaBJIeHMEe HaCHUEeHHHX [apoB JIBX npm pacueTHOM TeMlepaType, klla,
H
omnpenejyigseMoe I10 CIPaBOYHEIM IaHHEIM;
P - armocbepHoe nmamBnenue, klla (momyckaeTcs NPUMHMMATL pasBHemM 101) ;
0
\ - TIeoMeTpUUEeCKMM OO0BeM NapOBO3AYULHOI'O MNPOCTPaHCTBa pesepByapa (npu

R



OTCYTCTBMM IaHHBEIX IONYyCKaeTCs MNPUHUMATL PABHEIM I'€OMETPUUECKOMY OOBEMY
pesepByapa), M3;

M - momapHasa macca mapos JIBX, KI'/KMOJIb;

V - MOJbHHM 0oOBeM, paBHeEM 22,413 M3/KMOJIb;
0

t - pacuerHas Temneparypa, °C.

0

Macca napos J1BXX npu ucnapeHunn co ceobogHom
NMOBEPXHOCTU B pe3epByape

9. Macca napos JIBX npu ucnapeHun co cBOGOAHOM MOBEPXHOCTU B pe3epByape onpenensiercs
no popmyne:

m =G x Tay , (I13.30)
\% \Y E
roe G - pacxom napos JIBX, kr/c, KOTOPHI ONpemeyiseTrcsa o bopmyJie:
\%
G =F x W, (I13.31)
\ R
Tme Tay - BpeMs NOCTYIJIEHMS [IapoB M3 pes3epByapa, C;
E
F - mMakcuManmbHag momanb MOBEPXHOCTM McnapeHus JIBXK B pesepByape, M2;
R
W - uHTEeHCHMBHOCTBL UCIAPEHUA JIBX, xkr/ (M2 X C) (onpenesnsercs B

cCooTBeTCTBUM C pasz3zeyioM VIIT HacToAWEeIO NPUIIOKEHMUI) .

[ll. MakcumanbHble pasMepbl B3pbIBOONACHbIX 30H

10. Paguyc ~HKIP (M) n BbicOTa Z piire (M) 30HbI, orpaHu4YMBaloLne 0b6nacTb KOHLEHTpaLui,
NPEBbILLAKLLNX HWKHUA KOHLUEHTPaUMOHHLIN Npeaen pacnpoctpaHeHus nnamexu (ganee - HKIMP), npu
HenoaBWXHOWN BO3AYLLIHOWN cpeae onpeaensetcs no dopmynam:

Ans roptoynx rasos (ganee - I'T):

0,33
m,.
RHMW::718'

Pr 'CHKHP £ (M3.32)

m 0,33
ZHMW”ZO’ZB' —

PrCorap : (M3.33)
ansa napos J1IBX:

0,33
m,
RHMP::718'

P Crgnp  (M13.34)

m 0,33
ZHWHP::0126' ——

P CHKHP , (M3.35)

m .
rae . macca I'T, nocTynvBLUEro B OTKPbITOEe MPOCTPaHCTBO NPW NOXapoonacHon cUTyauuu, Kr;

Pr. nnotHocTb I'T npu pacyeTHOM TeMnepaType n atTMocepPHOM AaBreHuu, Kr/m3;



7. macca napos JIBX, nocTynMBLUNX B OTKPbITOE NPOCTPaAHCTBO 3a BPeMSsl UCMapeHUs, yKkasaHa B
NyHKTE 6 HACTOSILLErO NPUIOXEHUS, Kr;

P nnoTHocTb napos J1IBX npu pacyeTHon TemnepaTtype, Klla;

HKIIP - HKHUA KOHLEHTPaLMOHHBIN Npeaen pacnpocTpaHeHust nnamenu I' unu napos, %o06.
3a Hayarno oTcyeTa ropM3oHTanbLHOro pasMepa 30Hbl MPUHUMAaKT reoMeTpUYEecKUii LLeHTPp NponuBea,

a B cnyyae, ecnu  FKTIP yeHblue rabapuTHBIX pa3MepoB MPONMBa, - BHELWHWE rabapuTHble pasmepsbl
nponuea.

Mpn HeobxoaMMOCTUM MOXET ObiTb YYTEHO BNUSIHUE PasfMYHbLIX METEOPOSIOrMYECKNX YCINOBUIA Ha
pa3smepbl B3pbIBOONACHbIX 30H.
(n. 10 B pea. MNpukasza MYC P ot 14.12.2010 N 649)

IV. Onpegenexne napaMeTpoB BOSHbI AaBMEeHWs NPU CropaHnm
raso-, Napo- Unu nblfieBo3ayLIHoro obnaka

11. MeToguka KONMMYECTBEHHOW OLEHKM NapameTpoB BO3AYLUHbIX BOSH OABMEHUS Npu CropaHum
raso-, napo- vunu neineso3aywHoro obnaka (ganee - obnako) pacnpocTpaHaeTca Ha crnydau Bblbpoca
roptoymx rasos, NapoB UNK MNbinv B atTMocdepy Ha Npon3BOACTBEHHbIX OO beKTax.

OCHOBHbIMU CTPYKTYPHBIMW 3rIEMEHTaMu anropuTMa pacyeToB SABNAOTCA:

onpegeneHne oXxXunagaemoro pexnma cropaHust obnaka;

pacyeT MakCUManbHOro M30bLITOYHOrO AaBNEHWs M uMmnynbca dasbl CKaTus BO3OYLUHbIX BOJH
JaBrneHns ans pasfimyHbIX PEXNMOB;

onpegerneHue JONONHUTENBbHLIX XapaKTepUCTUK B3PbIBHOW Harpysku;

OLIEHKa nopaxkatoLlero BO3gencTBus.

VcxogHbIMU fa@aHHBIMKU NS pacdeTa napameTpoB BOJH AaBNEHUsI NpU cropaHnmn obnaka siBnsawTCs:

BMA FOPHOYEro BellecTBa, codepxallerocsi B obnake;

KOHLEHTpalumua ropodero eemecrea B cMmecu C ,

T
crexXyuoMeTrprndecKkad KOHILIEeHTpalMda I'OprnuYueIl'c BelecTBa C BO3OYXOM C 7
CT
Macca Topluyero BelecTBa, coIepxamerocsa B objlake M , C KOHUEeHTpauueu
T
MeXoy HVIXHVIM I BEPXHVM KOHIEHTPAULVMOHHBM IIPpeneJIiOM pacClIPOCTPAaHEHMA IIJIaMEeHNM.
IonyckaeTcsda BEJIMUUHY M IPMHMMAaTL PaBHOM Macce TopldyeI'o BelleCcTBa,
T
comepxamerocsa B ofOJjlake, C ydeToM Ko2dbuuUMeHTa 7 ydacTusa Topluero BelleCTBa
BO B3pHBE. I[lpM OTCYTCTBMM HOAHHBIX KO30OMUMEeHT 7Z MOXeT OBTh IPUHAT PaBHBM
0,1. Ipy CcTpyMHOM CTaLMOHAPHOM MCTEeUYeHMM I'OplYero ras3a BeJMuMHy M ciemyeT
T

pPacCuMTEIBATE C YUeTOM CTalUMOHAPHOTO pPaclpelesieHMsa KOHLEeHTpaUuuy Topiuyero
rasa B CTpye;

yIoeJIbHad TeIJioTa CI'OpaHMd Topryero BeumecTBa E ;

Y
CKOPOCTbL 3Byka B BO3nyxe C (0BBUHO NpuHMMaeTcsa paBHoM 340 Mm/c);
0

nHbopMaLmMAa O CTEeleHM 3aI'POMOXIEHHOCTM OKpyXallleI'o MNPOCTPaHCTBAa;

5bbexTUBHEN SHeprosanac Iropiuyey cMecu E, KOTOPEM onpenejsgeTcs IIo
bopmysie:




Mpu pacyeTe napameTpoB cropaHms obnaka, pacnosioXXEeHHOrO Ha NMOBEPXHOCTU 3eMiu, Benm4ymHa
3 PEKTUBHOIO 3HEprosanaca yaBamBaeTcs.

OnpepeneHne oXngaemMoro pexuma cropaHusa obnaka

12. OXunoaemblii pexuMm cropaHus obnaka 3aBWCUT OT TWMa ropltoyero BellecTBa UM CTeneHu
3arpoMOXAEHHOCTY OKPY)KatoLLLero NpocTpaHcTBea.

KJ'IaCCI/I(*)I/IKaLLI/IH roproymx sewecTBs nNo cteneHn 4yBCTBUTENTbHOCTU

13. BewecTtBa, cnocobHble K 06pa3oBaHMIO FOPKYMX CMeCcel C BO3AYXOM, MO CTENeHW CBOEeW
YYBCTBUTEMBHOCTU K BO30YXAEHMIO B3PbIBHbIX NMPOLIECCOB pa3aerneHbl Ha YeTbIpe Knacca:

knacc 1 - ocobo YyBCTBUTENbHLIE BELLIECTBA (pasMep AeTOHALUMOHHOM SS4ENnKM MeHee 2 cM);

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

Knacc 3 - cpeHeYyBCTBUTENbHbIE BELLECTBA (pa3Mep OETOHALMOHHOW SYENKM NEXNT B npegenax
oT 10 go 40 cm);

knacc 4 - cnaboyyBCTBUTENBHbBIE BELLECTBA (pa3mep A4eTOHALMOHHON si4elikn 6onblue 40 cm).

Knaccudpmkauma Hambonee pacnpoCTpaHEHHbIX B MPOMBILIIIEHHOM MPOM3BOACTBE TOPHOUMX
BellecTB npuBedeHa B Tabnuue M3.1. B cnyvae, ecnv BewWeCTBO He BHECEHO B Knaccudukaumio, ero
cnegyeT knaccuuuupoBaTtb MO aHanorMmM ¢ MMEKLWMMUCA B CMMCKE BELLECTBaMu, a Npu OTCYTCTBUM
WMHpopMaLmMM O CBOMCTBaxX AaHHOIO BELLECTBa €ro crnegyeT OTHEeCTWM K knaccy 1, T.e. paccmaTpuBaThb
Hanbornee onacHbIn Criy4Yaw.

Tabnuua M3.1

Kilacc 1 Knacc 2 Kyacc 3 Kiacc 4
AueTuieH AKPUIIOHUTPWII AneTanbOerun Beunson
BuHMIlaueTmuieH AKpOJIEUH ALleTOH IexaH
Bomopon ByTaH BeH3UH o-JnxJopOeH30JI
T'mopasmH ByTuieH BuHmMauerar IHoomekaH
MzonponunuuTpatT |ByTranven BuHmnxsopun MeTaHn
MeTuinaueTmieH 1, 3-TleHTanueH I'ekcan MeTmnbeH30J
HurpomeTan [lponan sookTaH MeTuiMepKanTaH
Okmchp nponwmieHa |IIponurneH MeTuiaMuH MeTunxJjopnn
OKMCh 3THUJIEHA Cepoyriepon MeTuiaueTartT OxkMuchp yrJjiepona
STUIIHMUTPAT STaHn MeTunOy THUIKETOH STUIIeHOEH30JI

STuiieH MeTHUJINPONMUIIKE TOH
SbwmpE: MeTnIIS TUIIKE TOH
IOVIME TUJIO BRIV OkTaH
IOIVUBVHMIIOBEI [upunmye
Me TUIIOY TUJIOBEIN CepoBonopon
CnupTH
llnpokas opakums Me TUJIOBHIM
JIETKUX YyIJIEBOLO— D TUJIOBHIM
Pronos TP OINIMIIO BEIM
aMMJIIOBEIN
U300y TUIJIOBLINA
V30NPONNIIOBEIN
[IVKJIOTeKCaH
SrunpopmmaT
STUINIXIIOPUT,

14. IIpu oueHke MacuTaboOB IIOpaxXeHMUS BOJIHAMM IaBJIEHMS IOJIDKHO YUMTHIBATHLCSH
rasianume XVIMMUYEe CKUX COG,JZ[MH@HI/HZ TerJiore CropaHmu4d, MCHOJ’H:SyeMOIZ
pacueTa IIOJIHOT'O 3anaca SHEePITOBHIOCJIEHNA . g TUMOMYHBEIX  YTJIEBOOOPOLOB
IIPMHYMaeTCsS B pacueT 3BHAaueHMe YyIeJIbHOM TeIlJIOTH CcropaHus E = 44 MIx/xr.

yno
IO MHBEX TOPKYMX BeEUEeCTB B pacdeTax MCIOJb3yeTCs yIOeJlIbHOe B3HEepPIOBBIOEJIEHME
E = ©bOera E Bneck 6OeTa — KOPPEKTUPOBOYHEIM IapaMeTp. g YyCJIOBHO




v yIo

BBEIIEJIEHHBIX KJIaCCOB I'opUYMX BeleCTB BEJIMUMHEL ITapaMeTpa BeTa npenCcTaBJIEHBL B

Tabnauue I13.2.

Tabnwuua M3.2

Kracce ropoumMx BeLWEeCTB Bera Krnacce roproumx BewecTs Bera
Knacc 1 Kmnacc 3
AlleTUJIEH 1,1 Kymout 0,84
MeTuiaueTmnieH 1,05 MeTuiaMyH 0,70
BuHMIaueTnIIeH 1,03 COMpTH
Me TMJIOBHI 0,45
OKMCB DTUIIeHa 0,62 OTUIIOBHM 0,61
[IpONMIIOBEIN 0,69
I'mopasuH 0,44 AMMIIOBEIN 0,79
V30NPONUIIHUTPAT 0,41
STUIIHKUTPAT 0,30
Bomopon 2,73 [IMKJIOTeKCaH 1
HutpomeTaH 0,25 AueTanbaabIeTrnmn 0,56
Kmacc 2 BuHuialneTaT 0,51
STUJIeH 1,07 BeH3UH 1
InsTuinsdup 0,77 T'excan 1
IMBUHUIIBOUP 0,77 N300KTaH 1
OkMCh NponmiieHa 0,7 [npunua 0,77
AKpOJIEUH 0,62 [uxkJjonponaH 1
Cepoyriepon 0,32 STuUIaMyH 0,80
Byran 1 Kiacc 4
ByTunex 1
ByTanuen 1 MeTaH 1,14
1, 3-IleHTanueH 1 Tpuxjopa3TaH 0,15
STaH 1 MeTuixJsopun 0,12
Ovime Tuns bup 0,066 Beunsoa 1
INM30NPONNIIOBEM 20MpP 0,82 IexaH 1
MeJTY 1 JTomexaH 1
[IponunieH 1 MeTunbeH30J1 1
[IponaH 1 MeTuyMepKanTaH 0,53
Kmacc 3 OxMuchb yrJiepona 0,23




BuHMIXIIOPULI 0,42 IuxjgopsTaH 0,24

CepoBomopon 0,34 IyxJI0pPOEeH30JI 0,42

AneToH 0,65 TpuxJOopaTaH 0,14

Knaccudukaumsa okpyxaroLero npocTpaHcTea
Mo CTENEHN 3arpOMOXAEHHOCTH

15. XapakTepom 3arpOMOXOEHHOCTM OKpYXKaloLero npoCTpaHCTBa B 3HAYMTENbHOW CTEeneHu
onpegensieTcs CKOPOCTb pacrnpoCTpaHeHWs MnameHn npu cropaHum obnaka wu, cregoBaTenbHo,
napameTpbl BOJSIHbI AaBneHus. XapaKTepUCTUKU 3arpoMOXOEHHOCTU OKpyXatLero npocTpaHcTBa
pasfensalTcs Ha YeTbipe Knacca:

knacc | - Hanmmume AnWHHBLIX TPyO, MOMOCTEN, KaBepH, 3anoflHEHHbIX TOpHYen CMecblo, npu
CropaHvn KOTOPOW BO3MOXHO OXuaaTb opmupoBaHue TypOyneHTHbIX CTPYyWM NPOAYKTOB CropaHus,
UMeLLNX pasMepbl He MeHee Tpex pasMepoB AEeTOHALUMOHHON AYerku AaHHoW cMecu. Ecniv pasmep
[EeTOHaUMOHHOW SYenkM ANa AaHHOW CMECU He N3BECTEH, TO MUHUMAaIbHBLIN XapaKkTepHbI pasmep CTpym
npuvHUMaeTcs paBHbiM 5 cM Ans BewlecTs knacca 1, 20 cm gnsa BewecTs knacca 2, 50 cm ons BewecTs
knacca 3 n 150 cm ans BellecTs knacca 4;

knacc Il - cunbHO 3arpoOMOXAEHHOE MPOCTPAHCTBO: HanMyme Mory3amMKHYTbIX 06BbEMOB, BbICOKas
NNOTHOCTb pa3MeLLeHns TeXHoNnorm4eckoro obopyaoBaHus, nec, 6oMbLLIOe KONMYECTBO NOBTOPSHOLLMXCS
npenaTcTBUN;

knacc lll - cpegHe 3arpoMoOXOEeHHOe MNPOCTPaHCTBO: OTAENBbHO CTOSWME TeXHOMormyeckue
YCTaHOBKW, pe3epByapHbIn Napk;

knacc IV - cnabo 3arpomoxaeHHoe 1 cBoboaHOe NpOCTPaHCTBO.

Knaccudukauus pexxnmMoB cropaHus obnaka

16. [Ina oueHKM BO3OENCTBUSA cropaHusi obnaka BO3MOXHbIE PEXUMbI CrOpaHUs pasgensoTcsa Ha
LLIECTb KIaccoB Mo Anana3oHamM CKOPOCTEN UX pacnpoCTpaHeHWs crieayroLmum obpasom:

Knacc 1 - 4eToHaLms U ropeHne co cKopocTbio ppoHTa nramenun 500 m/c n Gonee;

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

knacc 3 - gecnarpaums, ckopocTb dopoHTa nnamexHn 200 - 300 m/c;

knacc 4 - pednarpauus, ckopoctb dopoHTa nnamenun 150 - 200 m/c;

knacc 5 - gednarpaumsi, CKOpocTb (ppoHTa NNameHn onpeaenseTcst no opmyne:

1/6
u=%k x M , (I13.37)
1
rne k - kxoHcTaHTa, paBHasa 43;
1
M - Macca ropoyYero BelleCTBa, colepxalerocs b objake, KI';
KJacc 6 - pedrarpaums, CKOPOCTbH QpOoHTa [JIaMeHM onpenesseTrcs o dopmyse:
1/6
u=k xM , (I13.38)
2
roe k - KOHCTaHTa, paBHada 26;
2

M - mMacca ropruero BemecTBa, coIepXaumerocda B o6na1<e, KI'.
17. Oxupgaembli pexum cropaHust obraka onpegensietca ¢ nomowbio Tabnvubl 13.3, B
3aBUCMMOCTM OT KJlacca roprodero BeLecTBa M kracca 3arpoMOXAEHHOCTM OKPY>KatoLLEero NpocTpaHCcTBa.

Tabnuua MNM3.3

Knacc roptoyero Knacc 3arpoMoXxaeHHOCTM OKpYKatoLero npocTpaHCcTBa
BelecTsa | Il 1 v
1 1 1 2 3
2 1 2 3 4




3 2 3 4 5

4 3 4 5 6

Mpn onpeneneHun makcuManbHOW CKOPOCTW (PpOHTa MNamMeHu Ans pexumMoB cropaHus 2 - 4
KNaccoB [OMOSMHUTENBHO pPacCUMTbLIBAETCS BUOUMAS CKOPOCTb (PPOHTA MNamMeHW MO COOTHOLUEHUIO
(N3.37). B Tom cnyyae, ecnu nonydyeHHass BenuuuHa 6Gonblle MakCUManbHOW  CKOPOCTU,

COOTBETCTBYIOLLEN AaHHOMY Krnaccy, oHa npuHnmaetcs no gopmyne (M1.3.37).
(B pea. MNMpukasa MYC PO ot 14.12.2010 N 649)

PacueT makcmanbHOro n3bbITOYHOro AaBMeHUs K nMnyrnbca (pa3b|
CXaTund BO34YLIHbIX BOJTH AaBJ1eHnA

18. IlapaMeTpbl BOS3IOYUHBIX BOJIH HOaBJIieHMS (M3OBITOUHOE namBJjeHMe JenbTaP u
+
M nyJsbc das3er cxaTtmsa I ) B 3aBMCUMMOCTM OT PAaCCTOSHMSA OT LieHTpa obsaka
PaCCUMTHBAITCS MCXONS M3 OXMIAEMOT'O PexuMa CcTropaHus objaka.

Knacc 1 pexxuma cropaHus obnaka

19. PaccunTbiBaeTcst COOTBETCTBYOLLEE De3pasmepHoe paccTosiHMe no hopmyne:

1/3
R =R/ ((E/P) , (113.39)
X 0
roe R - paccrosaHmMe oOT LeHTpa objaka, M;
P - armocbepHoe namnenue, Ila;
0]
E - sbbexTuBHBT sHeprosamac cumecu, Ix.
Bennumye Be3pasMepHOTO OaBJIEHUA P u  uMmnysjasc Gasel cxatusa L

X X
onpernejidinTcd I10 @)opMynaM (nysa I'a30lIapOBO3OYIIHEIX cMecen) :

2
In(P ) = -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (13.40)
X X X
2
In(1 ) = -3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R) ) . (113.41)
X X X
dopmygier - (I13.40, [13.41) crnpaBenJIMBEL IJid 3HaueHuy R > 0,2. B ciyudae,
X
eciu R < 0,2, Two P =18, a B ¢opmyny (II3.41) BmMecTO R mnoZcCTaBigeTCsd
X X X
BemumHa R = 0,14.
X
Paameprle BEJIMYUHbI U3ObITOYHOIO AaBlieHna U nMmnynbca d)a3bl cXaTtuna onpegendarTcda no
chopmynam:
ODenrTaP = P x P ; (I13.42)
X 0
+ 2/3 1/3
I =1 xP XxXE [/ C. (13.43)
X 0 0
Knacchbl 2 - 6 pexxuma cropaHns obnaka
20. PaccuuTHiBaeTCsa 0Oe3pa3MepHoe paccrTogHue R oT ueHTpa objaka M0

X
bopmysie (II3.39).
PaCCUMTHIBAIOTCS BEJIMUMHEL 0Oe3pa3MepHOTOo maBjeHuda (P ) u mMmnynbca daso



X1

cxatmsa 1 no dopmyJsam:
x1
2
u curma - 1 0,83 0,14
P = (-——-- P G —— ) X (—---—- - - ) ; (13.44)
x1 2 curMma R 2
C X R
0 X
0,06 0,01 0,0025
I =Wx @ -0,4xW x (——---- + —————- it ): (13.45)
x1 R 2 3
X R R
X X
u curma - 1
[ Vi S ). (113.46)
C curMa
0

roe curma - CTeneHb paclMpeHnss MpogyKTOB CropaHvs (4ns rasonapoBO3AyLUHbIX CMecen
AonyckaeTcs NnpyHMMaTb PaBHOW 7, AN MbINEBO3QYLWHbLIX cMecen - 4);

U - BUAMMas CKOpPOCTb PPOHTA MriaMmeHun, M/c.

B cnyvae pednarapaumv nbineBo3aylwHOro obnaka BenuunHa 3ddEKTUBHOrO 3Heprosanaca
YMHOXaeTcs Ha koadhduumeHT (curma - 1)/curma.

Qopmyner  (I13.44), (II3.45) cnpaBemyIMBHE IJid BHaYeHMY R OOJBbUMUX BeJIUMUMHBL
X
R = 0,34, B cnyuae, ecam R < R , B Gopmyser (I13.44), (I13.45) BMecTO R
Kpl b4 xpl X
MNONCTAaBJSAETCS BeJudMHa R
xpl
Pa3MepHHEe BEeJIMUMHE M3OLHTOUHOTO OaBJIEHMS UM UMMIyJbca (Gasel CcXaTusd
omnpemesyigTca 10  QopMyJiam (113.42), (I13.43) . Ipu »ToM B dopmysu (I13.42),
(I13.43) BMecTO P M I MHDOICTABJIATCS BEJIMUMHBEL P u I
X X x1 x1

V. MNapameTpbl BOMHbI AAaBNEHWsI NPU B3pbiBE pe3epByapa
C NeperpeTon XNAKOCTbIO UMK CKMXKEHHbIM ra3om nNpu BO3OENCTBUN
Ha Hero oyara noxapa

+
21. UsbelTOuHOE maBJjieHue [JenbTaP wm  uMmnyiasc I B BOJIHE IOaBJIeHUHI,
obpaszynumecs IIpM B3PEBe pe3epByapa ¢ neperpeton JIBX, I'K mam CXMXEeHHBM
YIJIEBONOPOIHEIM TI'al3oM (majee - CVYI) B ouare Inoxapa, onpenesyignTCcsa 0
bopmytaM:
0,33 0,66
m m m
np 1P np
OenpTaP = P x (0,8 x ——=————- + 3 X ——————- +5 X ————- ) ; (I13.47)
0 r 2 3
r r
0,66
m
+ np
I =123 X ——————- ; (113.48)
r



m = (-—---—-- ) x 10 , (I13.49)
np 4,52

TIe r - PacCTOSHME OT lLIeHTpa pes3epByapa, M;

E - sbbexTUBHAA B3HepPIMSa B3PBIBA, pPacCCUMTEIBaAeMas OO dopMyJie:
eff

E =k xC xmx (T-T), (13.50)
eff p b

rne k - [osia SHEePI'MM BOJIHHE JaBJIEHMS (HOONycKaeTcs NpuMHMMAThL paBHOU 0,5);

C - yIeJibHas TeIlJIOEMKOCTb XMIKOCTM (IonyckaeTcs IpuHMMaTb paBHOM 2000
p

Ix/ (kv x K);

m - macca JIBX, TI'K mnm CYI', comepxawascsa B pe3epbyape, KI';

T - Temneparypa xmumokoi obasw, K;

T - HopmasbHas TeMmnepaTypa kuneHwus, K.
b

Mpy HanuMuumM B pesepByape MpedoXpaHUTENbHOro YCTpoWcTBa (KnamaHa wunv MemGpaHbl)
BenuumHa T onpegensieTcs no goopmyrne:

L T - C + 273,15, (13.51)
A - IgP A

roe P - naBJieHre cpabaThBaHMA NPEeOOXPaHUTEJIbHOTO YyCTPOMCTEBA;
val
A, B, C — KOHCTAaHTH ypPaBHEHMS 3aBUCHMOCTM IaBJIEHMS HACHIIEHHEIX [1apOB
A
XMOKOCTM OT TeMIepaTypbsl (KOHCTaHTEL AHTYyaHa), OIpenejigdeMble 10 CIPaBOYHOM
JuTepaTrype. Enmumie usMepeHusa P (xklla, MM pT. CcT., aTMm) I OJIKHEL
val

COOTBETCTBOBATEL MCIIOJIE3YEMEIM KOHCTAaHTaM AHTyaHa.

VI. MIHTEHCUBHOCTb TEMMOBOrO U3Ny4YeHns

22. B HacTosiLeM pasaerne NpuBoasaTcs MeTOAbl pacyeTa MHTEHCUBHOCTU TENMOBOrO U3Ny4YeHust OT
noxxapa npornvea Ha NoBEepPXHOCTb, OTHEHHOTO LWapa, a Takke paauyca BO3AeNCTBMSA NPOAYKTOB CropaHus
napoBo34yLUHOro obraka B criydae noXxapa-BCrblLLKK.

Moxap nponmea

23. WHTeHcuBHOCTbL TennoBoro uanydeHuss q (kBT/M2) gnsa noxapa nponuea JIBX, XK,
CXWDKEHHOro npupogHoro rasa (ganee - CIIN) unu CYT onpegensetcs no dopmyre:

=B F 7 n3s

E;

roe - CpegHenoBepxXHOCTHaA MHTEHCMBHOCTbL TEMN10BOIro U3ny4eHna nnamexu, kBT/m2;

F .
9- yrnosoi KoachPUUNEHT 0BNy4YeHHOCTH;
T - koa(pPULMEHT NPONycKaHWs aTMocdepsbl.

E
3HaveHne |

Tabnuue M3.4.

NPUHUMAETCA Ha OCHOBE WMEKLWNXCA 3SKCnepuMeHTalrbHbIX AaHHbIX WX MO

Tabnwuua M3.4

CpefHenoBepPXHOCTHas NIIOTHOCTb TEMJIOBOTO M3NydeHust
nnaMeHn B 3aBMCMMOCTM OT AMameTpa ovara 1 yaerbHasi MaccoBas
CKOPOCTb BbIFrOpaHUs ANsi HEKOTOPbIX XUAKMX
YrNeBOAOPOLHbIX TONNB



Tonymso E , xBr/M2, npu d, M
f m ,
KT/
10 20 30 40 50 (M2 -C)
cIr 220 180 150 130 120 0,08
CYT (mpomnaH-0yTaH) 80 63 50 43 40 0,1
BensuH 60 47 35 28 25 0,06
In3esibHOEe TOIIJIUMBO 40 32 25 21 18 0,04
Ef

MpumeyaHue: ansa guameTpoB ovara meHee 10 m unm 6onee 50 M cnegyeT NpUHUMAaTh Takom

Xe, KaKk un anda o4yaros gfuameTpom 10 M 1 50 M COOTBETCTBEHHO.

E
Mpy OTCYTCTBMM [aHHBIX ANA HedTU U HedTenpoayKTOB AOMycKaeTcs BenuumHy ' (kBT/M2)
onpeaenaTb no opmyne:

— _a-012d (1 _ a-012d
E, =140-¢ "1 420 (1) o

roe d - atbpekTMBHbIN guameTp Nponvea, M.

. E
Mpu oTCYyTCTBUM AaHHbIX ANA OOHOKOMMOHEHTHbIX XUOKOCTEN AOMYCKAETCH BEMUUYUHY f (kBT/M2)
onpeaenaTb no opmyne:

_0,4-m"H,,

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

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

E;

Her - yOoenbHasi TennoTa cropaHus, KIpk/kr;

L - AnvHa nnameHu, M.

Mpwn oTCyTCTBUM AaHHbIX ANS OAHOKOMMNOHEHTHbIX XUAKOCTEN AonyckaeTcs BenmunHy m' (kr/(m2-c))
onpenenate No hopmyre:

~0,001-H,,
L +Cr(-T) 3 s3.2)

L
roe ¢ - yoenbHasi TennoTa UcnapeHus XuakocTtu, KOK/Kr;
P - ypenbHas TennoemMkocTb xuakoctu, kIx/(kr-K);
b - TemnepaTypa KUNEHUs XUOKOCTU Npy aTMocdepHoM aaeneHun, K;

a- Temnepartypa okpyxatoLen cpeapl, K.

N . . E
1S MHOTOKOMMOHEHTHBLIX CMECel XWOKOCTel JOoNycKaeTcsl onpedeneHme 3HadeHnin ' nm' no

E
KOMMNOHEHTaM, AA KOTOPbIX BENMTMYNHDI fum' MaKCuUMarsbHbI.

. F
Yrnoson koacbduumeHT obnydeHHocTn 9 onpegensieTca no hopmyne:

_ [e2 2
Fo=vR +F , (M3.54)



I:V I:H

roe , - (pbakTOopbl 06MY4YEHHOCTM [ONsi BEPTUKAIbHOW M TOPU3OHTaNbHOW MIOLWaaokK
COOTBETCTBEHHO, oOnpedensiemble ANA NIOWaAokK, pacrnonoxeHHelx B 90° cektope B HanpasreHuu
HaKIToHa nrameHwu, No cnegywwmmM hopMmynam:

2 2 : 2 . 2 .
FV:E- _E-arctgD+E- a‘+(b+1)°-2-b-(1+a-sind) -arctg(ﬁ}w- arctg a-b-F°-sing varctg F°.sing
/1 A-B B C F-C F-C

, (N3.55)

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

(13.56) ’

T, (N3.57)

d  (n3.57.1)

A=/(@+(b+1)?-2-a-(b+1)-sin6) M13.57.2)

B=y(a’ +(b-1)"-2-a-(b-1)-sin6) (N3.57.3)

C =/(1+(b* —1)-cos’ ) (3574

51
b+1) 3575

a-cosé

" b-a-sind (n3s7.6)

F=(*-1) , (N3.57.7)

roe X - paccTtosiHie OT reoMeTpUYEeCcKoro LieHTpa nponvea o obnyyaemoro obbekTa, m;
d - adhpekTUBHLIN nameTp Nponmea, M;
L - AnvHa nnamMmeHu, m;

0- YroJ1 OTKINoHeHna ninamMmeHun oT BepTuKanun nong OencTenem BeTpa.
[na nnowagok, pacnonoXeHHbIX BHE YKa3aHHOINo CeKTopa, a TakXke B Clydasax OTCYTCTBUA BeTpa
(*)aKTOpr O6J'Iy‘-IeHHOCTM ana BepTI/IKaJ'IbHOﬁ n FOpMSOHTaJ'IbHOﬁ nnowaanokK paccynUTbiBaKTCA MO

dopmynam 3.55 - 3.57.7 n 3.59.1, npnHnmas = 0.
OdppekTnBHLIN anameTp nponuea d (M) paccumTbiBaeTcs no popmyne:

d=|*F

7T (N3.58)

roe F - nnowagb nponuea, M2.
OnuHa nnamenu L (M) onpegensieTca no popmynam:
npu U*=1



0,67
1

L=55.d.| — | .go&

Pay9-d , (N3.59)

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

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

m' - yaenbHas MaccoBasi CKOPOCTb BbIrOpaHus TONnmBea, Kr/(M2-c);
Pa. NNOTHOCTb OKpYXKaloLLlero Bo3ayxa, Kr/im3;
P11 - nnotHocTs HacblLLEHHbIX MapoB TOMMMBa Npu TeMnepaTtype KUneHus, krim3;

Wo CKOPOCTb BeTpa, M/C;
g - yckopeHue ceobogHoro nageHus (9,81 m/c2).

Yron oTKINOHeHUs NflaMeHn OT BepTuKanv nog AeicTerMemM BeTpa 0 paccuuTbiBaeTCs No hopmyrne:

1, mpu u, <1
cosfd=5 .
u,”, mpuu, >1

* H

. (M3.61)
KoadhduumeHT nponyckaHus atmocdepbl ¢ Ang noxapa nponvsa onpeaenseTcsa no opmyrne:

7 =exp[-7-107*-(X -0,5-d)] (M3.62).
(n. 23 B peg. Mpukasa MYC P® ot 14.12.2010 N 649)

OrHeHHbIV Wwap

24. NIHTEHCMBHOCTbL TEennoBoro msnyydeHuns q (kBT/M2) ona orHeHHoro wapa onpegensieTcs no
dopmyne (I13.52).

E
BennuyumHa f onpeaensieTcs Ha OCHOBE MMEIOLLIMXCH SKCMEepUMEHTanbHbIX AaHHbIX. [JonyckaeTcs

E
npuHMMaTh | pasHon 350 kBT/M2.

F
3HayeHve 9 onpepensieTcs No hopmyne:

D2

S

F= s
q 2 2
4-(H°+17) n3e3)
rae H - BbicOoTa LEeHTpa OrHeHHOro wapa, M;

D, y
- 9 DEKTMBHBIN AMaMeTp OrHeHHOro Wwapa, M;

I - pacctosaHune ot o6nyl4aeM0ro 0ob6bekTa 4O TOYKM Ha NOBEPXHOCTN 3eMITn HenocpenCTBEHHO noa
LEHTPOM OrHEHHOro apa, M.

_ D
O heKTUBHLIN AnameTp OrHEeHHOro wapa S (M) onpegensieTcs no dopmyre:



_ m0.325
Ds =6,48-m™ | n3.64)

roe m - Macca nNpoAykTa, NOCTYNMBLLErO B OKpYXatoLlee NpoCTPaHCTBO, Kr.
D,
BennumHy H gonyckaetcsa npuHMMaThb paBHON .

t
Bpems cylecTBOBaHMS OTHEHHOTO Wwapa ° (c) onpegensieTcs no dopmyne:

_ 10,26
t =0,852-M 3 65)

KoadhduumeHT nponyckaHus atmocdepbl T Ans OrHEHHOrO Liapa paccYUThIBaeTcs No hopmyre:

r=exp[-7,0-10"* - (\v'r* + H? —&)]
27" (N3.66)
(n. 24 B pep. Npukaza MYC P® ot 14.12.2010 N 649)

VIl. OnpepeneHuve paguyca BO34ENCTBUSA NPOAYKTOB CropaHuns
napoBo3ayLUHOro obnaka B criydyae noxapa-BCrblLLKU

25. B ciayuae oOpa30BaHMsA INapOBO3IOYWHOM CMECHM B He3aT'POMOXIEHHOM
TEeXHOJIOTMYUECKUM OOOpyIOBaHMEM IMPOCTPAHCTBE M €TI0 3aXMUI'aHUM OTHOCUTEJIBHO
cJ1abeM  MCTOUHUKOM (HanpuMep, MCKPOM) CIropaHue BTOM CMeCHU IPOMCXOIOMUT, Kak

NnpaBmiio, C HeOOJIbIMMM BMAOMMEIMM CKOPOCTSAMM IIJIJaMeHM. [IpM 3TOM aMIIJIMTYZOEl BOJIHEL
oaBJIeHMss MaJisl M MOT'YT He NPMHMMATBHCS BO BHMMAaHME IIPM OLEHKe [opaxamoleIo
BOBZEeNCTBMA. B 3TOM Cilydyae peayiM3yeTcs TakK Ha3bHBaEMB [IOXap—BCIHIIKA, IPU
KOTOPOM 30Ha [IOPaXeHUs BEICOKOTEMIIEPA TYPHEMM NPOOYKTaMM CTopaHus
[IapOBO3OYMHOM CMeCHM [paKTMYeCKM COBIaZaeT C MaKCMMaJIbHEM pas3MepoM objaka
NPOOYKTOB CTropaHus (T.e. I[OpaxalonTCcsa B OCHOBHOM OOBEKTH, MOoNamaillye B 2TO
oBnaxo) . Pamuyc BOBOENCTBUSA BEICOKOTEMIIEPATYPHBIX NPOOYKTOB CITOpPaHmsa
IapoBO3IOYMHOTO oOfJlaka INPM IoXape-BCIHmKe R omnpenesnsercs QopMyJIOn:

F

R =1,2 xR ’ (II3.67)
F HKITP

roe R — TOPMBOHTAJIbHEIM pas3Mep B3PBIBOONACHOM 3OHBI, ONpPeHesIaeMbll IO
HKIIP
n. 10 HacToOAWETO NPUIIOXEHMI.

VIIl. UcnapeHue xngkoctu n CYI 1n3 nponvea

26. VHTEHCUBHOCTL ucnapeHus W (xr/ (M2 X C)) Ijs HEHATPETHX XUIKOCTEN C
ompenejysaeTcsa no QopMye:

W =10 X ®Ta X /M x P , (I13.68)

roe »2Ta - ko2bbMUMeHT, [IPMHMMAaeMEM IJid IIoMeleHur 1o Tabtjsuue I[I3.5 B
3aBUCUMOCTM OT CKOPOCTM M TeMIepaTyphl BO3OYWMHOI'O NOTOKa Hal MNOBEPXHOCTHIO
ucnapeHmsa. Illpy OpoJMBe XUIOKOCTM BHE IIOMEIEHUS OonycKaeTcsa I[IPMHMMAaTh
sra = 1;

M - MosigspHas Macca XUOKOCTM, KI'/KMOJIb;

P - DmaBreHMe HACHIEHHOTO MHapa MNPU PACUETHOM TeMIepaTrType XuokocTu, kKIla.

H

Tabnuua M3.5

CKopOoCTb BO3AYLLHOIO 3HaueHne koadppuumneHTa ata npu Temnepatype t (°C)
noTtoka, m/c BO3gyxa

10 |15 [ 20 [30 [35




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

27. MNpwu BbIGpoce CYT 13 obopyaoBaHus, B KOTOPOM XUOKOCTb HAXoauTCs nop AaBleHneM, YacTb
npoaykTa 3a cyYeT BHYTPEHHEN 3HEeprMm MrHOBEHHO ucnapsieTcsi, o0pasysi C Kkanenbkamu XUOKOCTU
obnako aspos3ons. MaccoBasi gons MFHOBEHHO WCMapUBLUENCS XWMOKOCTM OenbTa onpegensercsa no

dopmyne:

menpra = 1 - exp(- ———————————————- ), (13.69)

roe C - ymesbHasa TelnjoeMkocTs CYT, Ix/ (xr x K);
P
T - rTemneparypa okpyxammwero Bo3nyxa, K;
a
T - Temneparypa kunenms CYI' npmu armochepHOM maBjieHum, K;

g

L - ymembuas Tensiora napoobpaszsosauua CYT, IIk/KT.

g

MpuHMmaeTcs, 4to Npu genbta >/= 0,35 BCA Macca XnAKocTw, Haxoaswascs B obopygosaHuu, 3a
CYeT B3PbIBHOIO XapaKkTepa ucrnapeHusi nepexoamnT B napokanernbHoe obnako

Mpu genbTa < 0,35 ocTaBLIasACA YacTb XWOKOCTU UCMapsSETca C MOBEPXHOCTU Mponuea 3a cyeT
NnoToka Tenmna oT NoACTUNaLWen NOBEPXHOCTN N BO3ayXa.

MHTEHCMBHOCTb MCNapeHust xnakoctT co ceobogHon nosepxHoctn W (kr/(M2 x c)) onpepensieTcs
no coopmyne:

0,5
(nambma x C x po ) x (T -T)
S S S 0 b
W= ———————_—-.— . .- — - = +
0,5
L x (Im x )
g
0,8
0,0035 x u X mambga X (T - T)
a 0 b
+ ——_——— , (I13.70)
0,8 0,2
(v x d x L)
a g
roe Jaumbna -  KO20OMUMEeHT TenJonpOBOIOHOCTM MaTepualjia, Ha [IOBEPXHOCTH
S
KOTOPOTO pasjMBaeTcd XMUIAKOCTL, BT/ (M x K);
C - ynmenbHasg TemIoeMKOCTbL MaTepmasa, Ix/ (xkr x K);
S
PO - MJIOTHOCTh MaTepuaia, Kr/m3;
S
T - HauvanbHasg TeMmnepaTypa MaTepuana, K;
0
t - Texkymee BpeMs C MOMEHTAa Hauajla MCIapeHus, C (HO He MeHee 10 c);
JamMbna - KO2QOMUMEHT TeNJONPOBOONHOCTM BO3AOyxa Npm Temrneparype T ;
a 0
U - CKOPOCTBH BOBIOYWHOTO IIOTOKA HAaI [IOBEPXHOCTBI MCIapeHusd, M/C;
d - xapakTepHLll OvamMeTp OpPOJIMBa, M;

\" — KMHeMaTrndeCKad BA3SKOCTbL BO3OgyXa IIpU T, MZ/C.



a 0
IX. Pasmephbl chakena npu cTpyMnHOM ropeHun

28. Mpun CTPYMHOM MCTEYEHNM CXaTbIX FOPHYMNX ra3oB, NapoBon u xuakon dassl CYI n CII, JIBX
n NK nog gaBneHmem BO3HUKAET ONacHOCTb 0bpa3oBaHust AU Y3MOHHbIX hakenos.
(B pea. Mpukasa MYC PO ot 14.12.2010 N 649)

OnmHa bdakesla L (M) IOpM CTPYMHOM T'OPEHUMM OINpemesigseTcs 10 dopmyJie:

F

0,4
L =KxG ’ (I13.71)
F

roe G - pacxog npoaykra, Kr/c;

K - amnupuyecknii KO3gPULMEHT, KOTOPbIA NMPU UCTEYEHUN CXKaTbIX ra3oB MpUHMMaETCsl paBHbIM
12,5, npn ncreveHnn naposont ¢asbl CYI unm CII paBHbiM 13,5, npn nctedennn xmnakon dassl CYI u
CII, NBX n MK nog aaBneHnem paeHbiM 15.
(B pea. Mpukasa MYC PO ot 14.12.2010 N 649)

A63au nckntoyeH. - Npukasz MYC PO ot 14.12.2010 N 649.

llmprHa Gakesia D (M) IOpM CTPYMHOM I'OPeHMM OIpenejigdeTcs [0 dopmyJie:

F

D =0,15 x L . (I13.72)
F F

29. lNMpwn npoBegeHNM OLEHKM NOXapHOW OMacHOCTU ropsiliero dakena npyu CTPyMHOM UCTEeYeHUU
cXKaTtblX roproyMx rasos, naposon u xugkon cdasbl CYI, CII, JIBXX n MK nog naeBneHnem gonyckaeTcs
npuHUMaTh cnegyroLuee:

- 30Ha HenocpeaCTBEHHOrO KOHTaKTa MflaMeHu C OKpyXawluMu obbekTamu onpegensieTcs
pasmepamu akena;

- AnvHa chakena Le He 3aBMCUT OT HamnpaBMeHNs NCTEYEHMS MPOAYKTa U CKOPOCTU BETPA;

- HaubonblUyld OMAacHOCTb MNPeACTaBMsOT FOpPU3OHTaNbHble (Yakerbl, YCMOBHYI BEPOATHOCTb
peanu3aumn KoTopbix cnegyeTt npuHMMaTh pasHon 0,67;

- nopaxeHue 4enoBeka B ropu3oHTanbHoM cpakene npoucxoaut B 30° cekTope C paguycom,
paBHbIM AnvHe dakena;

- BO3[eNCTBME rOpusoHTanbHoro cpakena Ha cocefHee obopydoBaHWe, MPUBOASLLEE K ero
paspyleHunto (kackagHoMy passBuTuio aBapum), npoucxoout B 30° cekTope, orpaHUYeHHOM paguycom,

L-.
paBHbIM :

- 3a npegenamMuy yKasaHHOro CEKTopa Ha pacCTOSIHUSAX OT Le no 1,5 Le TennoBoe n3ny4yeHue ot
ropmsoHTanbHoro dgakena cocraensaet 10 kB1/m2;

- TEMNOBOE U3Ny4YeHne OT BepTuKamnbHbIX hakerioB MOXeT ObiTb onpegeneHo no dopmynam 3.52,
M.3.54 - N3.57.7 Le De 6 Es

.3.54 - 13.57.7 n N3.62, npuHumas L paBHbIM , d paBHbIM , Y paBHbIM 0, a no dopmynam

M3.53 - M3.53.2 unu Tabnuue M3.4 B 3aBMcUMOCTM OT BuAa Tonnuea. [lpu OTCYTCTBMM AaHHbLIX U
HEBO3MOXHOCTU paccyuTaTb Es
npuHumath pasHon 200 kBT/m2;

- Npy ucteveHum xmnakon gasbl CYI mnm CIIN u3 otBEpCTMSA C 9KBMBANEHTHBIM gnameTtpom o 100
MM NPV MFHOBEHHOM BOCMIIaMEHEHMUN MPOUCXOAUT MOJIHOE CropaHue UcTekarLwero npoaykra B akene
6e3 obpasoBaHmNA Noxapa NPonmBea;

- 06nacTb BO3MOXHOIO BO3OENCTBUS MoXapa-BCMbIWKA NpU CTPYWHOM UCTEYEeHUM CoBMagaeT C

no npeacrtaBieHHbIM cbopmynaM OonyckaeTtca 93Ty BeJNTUYnHYy

o 0 . L.
obnacTblo Bo3aencTeus akena (30° cekTop, orpaHUYeHHbI paguycoMm, paBHbIM T );
- MpM MrHOBEHHOM BOCMNSIAMEHEHUN CTPYU rasa BO3MOXHOCTb (POPMUPOBAHWUS BOMNH AaBreHus
JonyckaeTcs He yYMTbIBaTb.
(n. 29 B pea. Npukasza MYC PP ot 14.12.2010 N 649)



Mpunoxexne N 4
K NyHKTY 20 MeToaukn

AETEPMWHUPOBAHHbIE N BEPOATHOCTHBIE KPUTEPUN
OLEHKW/ MOPAXAIOLWEITO AENCTBUA BOJHbI AABIEHUA 1 TENNOBOIO
N3NYYEHNA HA NMIOOEN

Ha o6bekTax Hanbornee onacHbIMMU NopaxxaoWwmmMmy dakTopamiy noxapa sABNsSTCA BONHA AaBMNEHWUs U pacluMpsioLLMecs NpoayKTel CropaHust Npy pasnmyHbIX
peXumax cropaHus raso-, napo- Unu MbifeBo3ayLwHoro obnaka, a Takke TEMNNOBOE U3Ny4YyeHne NoXapos.

[leTepMUHMpPOBaHHbIE KpUTEPUM MOKa3blBAlOT 3HaYeHWs MapaMeTpoB OMacHoro dakTopa noxapa, npu KoTopbix HabntogaeTcs TOT WU MHOW YpPOBEHb
nopaxeHwus nogemn.

B cnyyae ucnonb3oBaHUs OETEPMUHUMPOBAHHLIX KPUTEPUEB YCHOBHasi BEPOSITHOCTb MOpakeHWUsl MpUHMMaeTcsl paBHOM 1, ecnu 3HauyeHue Kputepust
npeBbIlLaeT NpeaenbHO AoMYCTUMbINA YPOBEHb, U paBHO 0, ecrnv 3HaYeHne KpUTepusi He NpeBbILLaeT NpeaenbHO AoNYCTUMbIN YPOBEHb NMOPaXKEHUs NOAEN.

BeposATHOCTHbIE KpUTEPUM NOKa3bIBaOT, KAKOBA YCIIOBHAsi BEPOSTHOCTb NOpaXkeHus NnioJen Npu 3agaHHOM 3Ha4yeHun ornacHoro chakTopa noxapa.

Hwxe nprBeOeHbl HEKOTOPbIE KPUTEPUN NOPaXKEHUS NIOAE NepedncrieHHbIMM Bbille OnacHbIMU dpakTopamu noxapa.

|. Kputepum nopaxeHus BOTHOW AaBreHns

[leTepMUHNPOBaHHbIE KPUTEPUM MOPaXKEHUs Moden, B TOM 4YUCIEe HaxXOOAWMXCS B 34aHWU, M3ObITOYHbIM OaBMEHWEM MpW CropaHuMu raso-, napo- WUnu
MblNIeBO30YLLUHbIX CMECEN B NOMELLEHNUSIX UM Ha OTKPLITOM NPOCTPaHCTBE npuBeaeHbl B Tabnuue M4.1.
B kxauecTBe BEPOATHOCTHOI'O KPUTEPMS [IOPaXEHMsa MCIOJb3yeTCHd IOHATHUE
npobur-gyHkuMm. B obmeM ciydae npodbmur—-oyHkumsa P onmcelBaeTcsa QOPMYyJION:
r

P =a + b x 1nS, (Im4.1)
r

roe a, b - KOHCTaHThI, 3aBUCALLKNE OT CTENEeHN NnopaKeHnda n suaa 06'beKTa;
S - MHTEHCUBHOCTb BO3AENCTBYIOLLErO (hakTopa.
CooTHOWEeHUS MeXIoy BEJIMUMHOM P u yCJ‘IOBHOIZ BEPOATHOCTHLIO IIOPaXeHmAa
r
yeJIoOBEeKa MNpMBeneHO B Tabjuie [14.2.

Tabnuua M4.1

CteneHb nopaxeHus N3bbiTouHOE
nasneHue, kla

MonHoe pa3spylueHve 3aaHum 100

50%-e paspyLueHune 30aHni 53




CpefHvie noBpexneHns 3gaHun 28
YMepeHHble NoBpexaeHns 3aaHnii (NoBpexaeHne BHyTPEHHUX 12
neperopofok, pam, ABepen 1 1.n.)
HwkHWIM nopor noBpexaeHnsa YernoBeka BONHOW JaBEHUS 5
Manbie noBpexaeHus (pa3buta YacTb OCTEKNEHMS) 3
YcnosHas BenuunHa npobut-goyHkumm Pr
BEPOATHOCTb 0 1 2 3 4 5 6 7 8 9
nopaxenus, %
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 5,39 541 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

le/[ OTCYyTCTBUN B TaGJ'H/H_I,e [n4.2 HeO@XO,JIMMI:IX IOJaHHBIX SHaUeHunA yCJ'[OBHOIZ
BEpPOATHOCTUN IIOPpaXeHmAa geJioBeKa Q (a) B 3aBUCUMOCTUM oT SHaUeHUnda

di
npobur-byHkuum Pr onpemesnsgeTcs IO @opMyie:
2
1 Pr-5 U
Q (@) = —————————- UHTEeTpasn exp(----- ) x du. (4.2)
di [—————- -BEeCKOHEeUHOCTh 2
\/2 x nn

[nsa Bo3aencTBMs BOMHbI AaBfEeHUSA Ha YenoBeKa, Haxo4sLeroca BHe 34aHuns, opMynbl Ang NpoouT-oyHKLMM UMEIOT BUA;

Pr = 5,0 - 5,74 x InS;

4,2

1,3

(m4.3)

Tabnuua M4.2



P i
HeabTaP
—_ T e ;
P P
0
+
|
_— D e ————— >
i 1/2 1/3
P X m
0
TIe m - Macca TeJjla dYejloBeka (IomnyckKaeTcs NpMHMMAThL paBHOM 70 kI),
IenbrTaP - M30OBITOUHOE »HaBJIEHME BOJIHBE OaBJjeHmusa, Ila;
+
Il - uMnysnbc BOJIHEL maBjieHus, Ila X C;
P - arvmocbepnoe nasnenue, Ila.
0

MpobuTt-hyHKUUM ANS paspyLleHns 30aHUn NUMeLoT BUA!
ONA TAXenbIX paspyweHnin:

(m4.4)

(n4.5)

(n4.6)

KT,



Pr =5,0 - 0,26 x 1nV; (14.7)
8,4 9,3

V:( ————————— ) +( ————— ) ; (I14.8)

IenbTaP +

OnA NONHOro pa3pyLleHna:

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

Mpu ouUEeHKke YCNOBHOW BEPOSITHOCTU MOpPaXXeHUs YerioBeka, HaxoAsierocsi B 34aHuW, criegyeT

ucnonb3oBaTb NPO6GUT-YHKLMIO, onpedensemyto no dopmynam (14.7) - (M4.8).
[I. KpuTepuun nopaxeHus TennoBbIM U3Ny4eHnem

[lpy aHalMs3e BO3IOEMCTBMA TEIJIOBOTO WU3JIyYeHMs cJelyeT pasiMdaTh ciydan
VMIMIIYJIBCHOTO M OJIMTEJIBHOTO BO3IOEMCTBMSA. B NepBOM Cllydae KPUTEPUEM NIOPaXeHMS
ABJIAE€TCHA IOO3a M3JydeHusa D (HaopuMep, BO3IEMCTBME OTHEHHOTO llapa), BO BTOPOM
— KPUTMYUECKas MHTEHCMBHOCTBH TEIJIOBOTO M3JIyU4eHUST (HanpuMep, BO3OENCTBUE

CR
rnoxapa IMpoJiMBa) .
BenmumHe g IJis BOCILJIAMEHEHMS HEKOTOPHX I'OpUMX MaTepualioB NPMBEIOEHE B
CR

Tabnuie I[14.3, g PasJMUHBIX CTEINEHeM IOopaxXeHMs uyesioBeka — B Tabisuue [14.4.

Tabnuua M4.3

MaTepmalier q , XBr/mM2
CR

IpeBecrHa (COCHa BJIAXHOCTBI 12%) 13,9
IpeBeCHO-CTPYXEUHEE I[IJIUTH (IIJOTHOCTBI 417 xr/M3) 8,3
Topd OpuUKeTHHIM 13,2
Topd KyckKOBOM 9,8
XJIOTIOK—BOJIOKHO 7,5
CJIOMCTEIM I1J1aCTUK 15,4
CTekJIONnJIacCTUK 15,3
[lepramMmH 17,4
PesuHa 14,8
YroJb 35,0
PyJIOHHas KpPOBJIA 17,4
KapToH cepwlMt 10,8
IJeKOpPaTUBHEM OyMaXHO—CJIOMCTEIM I1JIACTUK 19,0 - 24,0
MeTaJsjionjacT 24,0 - 27,0
[InuTa OPEeBEeCHO—-BOJIOKHMCTASA 13,0
[InMTa OpeBeCHO-CTPyXedHas 12,0
[InuTa OpPpeBEeCHO-CTPyXedHas C oTneskon "Ilojunyien" 12,0
[InMTa OPEeBECHO-BOJIOKHMCTAaS C JIaKOKPACOUHEIM INOKPHEITUEM 12,0 - 16,0
OO ILIEHHBIE TOPOOH IepeBa
Koxa mMcKycCcTBeHHAas 17,9 - 20,0
CTekJIONJIaCTUK Ha IOIU3OUPHOM OCHOBE 14,0
JIJaKOKpPaCOUHEIE ITOKPEITHUA 25,0
O6ou mompmmecsa I[IBX Ha OyMaxHOM OCHOBE 12,0



JimHnojsieym IIBX 10,0 - 12,0

JInHOJIeyM aJIKMOHBI 10,0
Jimnosieym I[IBX Ha TKaAHEBOM OCHOBE 6,0 - 12,0
[IOKPEITME KOBPOBOE 4,0 - 6,0
CeHo, coJjioMa (OpPM MMHMMAJBLHOM BJIAXHOCTM IO 8%) 7,0

JIerKOBOCIJIaMEHANIMECS, T'OplYMe M TPYyIHOTOpoUYMe
XMOKOCTU [IpY TeMIepaType CaMoBOClJiameHenus, °C:

300 12,1
350 15,5
400 19,9
500 u BhmIE 28,0 u BrmIEe
Tabnuua NM4.4
CreneHp IOpPaXeHMs VIHTEHCUBHOCTb
M3JIyUYeHus, KBT/M2
Be3 HeTraTMBHEIX [NOCJEICTBMIM B TeUeHMe IJIMTEJILHOTO 1,4
BpPeMeHU
BesomnacHo IJid udejioBeKa B OPEe3eHTOBOM oIexIe 4,2
HenepenocumMmas 6Bonb uepes 20 - 30 c 7,0
Oxor 1 cremnenm uepes 15 - 20 c¢
Oxor 2 creneHu uepes 30 - 40 c
HenepenocuMas Oojip uepe3z 3 - 5 c 10,5
Oxor 1 crTemneHu uepes 6 — 8 cC
OxoT 2 crTemneHu uepes 12 - 16 c

Ons nopaxeHusi 4yenoBeka TEMMOBbIM M3IydYeHMEM BenuynHa npoduT-PYHKUMM ONMCbiBaETCA
dopMyrion:

4/3
Pr = -12,8 + 2,56 x In(t x q ), (m4.11)

roe t - acppekTBHOE BpeEMSA 3KCno3numm, c;

g - 'HTEHCMBHOCTb TEMNJIOBOrO N3ny4veHust, KBT/m2.

BenuunHa achdekTnBHOro BpeMeHu akcnosuumm t onpeaensetcs no opmynam:;
ONs OTHEHHOTO LWapa:

0,303
t =0,92 xm ; (14.12)

ana noXapa nponuvea

X
t=t + -——-, (4 .13)
0 u
roe m — MacCCa Troprondero peuecTpa, ydacTByolLeIl'O B O@paBOBaHMM OT'HEHHOTI'O
mapa, KI';
t - XapakTepHoe BpEMA, 3a KOTOpoe geJIoBEeK O@Hapy?KMBaeT IIoXxap m
0

NPMHMMaeT pelleHre O CBOMX HaJIbHEMIMX »OEeMCTBUAX, C (MOXeT OBTb NPUHATO
PaBHBEIM 5) ;

X — paccTosHME OT MeCTa PAaCIOJIOXeHMs uejioBeka Ino Oe30macHOM 30HH (30HA,
TIe MHTEHCUBHOCTL TEIJIOBOTO M3JIyUyeHud MeHblie 4 KBT/M2);
u - CpenmHss CKOPOCTb IBWXEHMS UeJioBeKa K ©0e30MnacHoM 30He, M/C

(mpuHMMaeTca paBHOM 5 M/cC) .



YcrnoBHas BEPOATHOCTb MOPAXEHUs YernoBeka, MOonaBlIEero B 30HY HEnoCcpedCTBEHHOro
BO34ENCTBUS NamMeHun noxapa nponusa unu cgakena, npuHumMaeTca pasHom 1.

Ons noxapa-BChbIWKN criegyeT NpuvHMMaTh, YTO YCMOBHas BEPOSTHOCTb MOPaXeHUs 4eroBeka,
nonasLlero B 30Hy BO3[4ENCTBMS BbICOKOTEMMNEPATYPHBIMU MPOAYKTaMM CropaHusi ra3onapoBO34YyLLIHOMO
obnaka, paBHa 1, 3a npegenamMmu 3TOW 30HbI YCIOBHas BEPOATHOCTb MOPaXeHWs YeroBeka NnpuHMMaeTcs
pasHown 0.

MpunoxeHue N 5
K NyHKTY 33 MeToaukn

METO[bI
ONMPEJENEHNA BPEMEHW OT HAYAJIA MOXAPA [JO BJIOKMPOBAHUA
OBAKYALIMOHHBLIX MYTEW B PE3YJIbTATE PACIPOCTPAHEHNA HA HNX
OMNACHbIX ®AKTOPOB MNMOXAPA 1 PACHETHOIO BPEMEHW 3BAKYALN

(8 pea. Mpukasza MYUC P® o1 14.12.2010 N 649)

|. MeTop onpepeneHns BpeMeHu oT Havarna
noxapa Ao 6noknpoBaHMs 3BakyaUMOHHbIX NyTen B pesynbTate
pacrnpocTpaHeHnss Ha HUX ONacHbIX PakTopoB noxapa

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

Bpema oT Hayana noxapa [Oo0 OGnoOKMpoBaHUS 3BaKyaUMOHHbIX MyTel B pesynbTarte
pacnpocTpaHeHns Ha HUX oMnacHbIX DAKTOPOB MNoXapa onpeaenserca nyreM BbiGopa U3 MOMyYeHHbIX B
pesyribTaTe pacyeToB 3HAYEHWUI KPUTUYECKON NPOOOIIKUTENIBHOCTM NoXapa MUHUMASIbHOTO BPEMEHM:

i T II.B +02 .T.I'
T :mm{tKP,th e U } .(M5.1)

Kputnyeckas npoformKUTENbHOCTL noXapa no KaxXaoMy M3 ornacHbIX hakToOpoB onpefensercs Kak
BpeMS JOCTUXKEHUSA 3TUM (PakTOpOM KPUTUYECKOro 3HAYeHUs Ha NyTAX 3Bakyauuu Ha BbicoTe 1,7 M OT
nona. Kputnyeckue aHayeHns no Kaxkxgomy 13 onacHbix hakTopoB COCTaBNAOT:

no noBbILEeHHOW TemnepaTtype - +70 °C;

no TennoBomy noToky - 1400 B1/m2;

no notepe BnaumMmocTu - 20 m;

-3
Mo MOHWKEHHOMY coAepXaHuto kucrnopoga - 0,226 KI'*M
MO KaXOOMY M3 TOKCUYHbIX ra3006pasHbIX MPOAYKTOB FrOPEHUs

(02011 kr-m® co- 116:107 jrn® oy - 23-10° koM,

[ns onucaHua TepmorasoguHaMUYecKMx napaMeTpoB noxapa MOryT MNpUMEHATbCA Tpu BuAaa
MOZenewn: MHTerpanbHble, 30HHbIE (30HarbHbIE) 1 NOMEBbLIE.

Boibop KOHKpeTHOM Mogenu pacyeta BpeMeHu OnokMpoBaHWs MyTenW SBakyauuu cregyeT
OCYLLECTBMATb, UCXOOA U3 CreayoLmnX NpeanochIiok:

WHTerpanbHbIi METOA:

ONs  30aHWi, COoAepXaliMx pasBUTYl0 CUCTEMY MOMELLeHUMn Manoro obbema npocTon
reoMeTpu4ecKkom KoHurypawumu;

ONs NOMELLeHW, TOe XapaKTepHbIl pa3mep o4vara noxapa COU3MEPUMM C XapakKTepHbIMU
pasMepamMu MOMELLEHNS N pasMepbl MOMELLEHUS COU3MEPUMbl Mexay COoOOn (NIMHENHble pa3mepbl
noMeLleHns oTnmyarTca He bonee yem B 5 pas);

ONsi NpeABapuTENbHbIX PACYETOB C LieNblo BbISBEHNS Hanbonee onacHoro cueHapusi noxapa;

30HHbIN (30HarnbHbIN) MeToA:

ONs NOMEeLLEeHUn M CUCTEeM MOMELLEHUIA MNPOCTON reoMeTpUYEcKor KOoHdurypaumm, nUHEenHble
pasmepbl KOTOPbIX COM3MEPUMbI MexXAy cobown (NIMHENHbIe pa3mepbl NOMELLEHNUST OTNNYaTCs He bonee
YeMm B 5 pas), korga pasmep ovara noxapa CyLeCcTBEHHO MeHbLLE pa3MepoB NOMELLEHNS;

ans pabouymx 30H, PaCMONOXEHHbIX Ha pasHbiX YPOBHAX B Mpegenax OJHOro MoMeLleHus
(nnowagkun obecnyxusaHns obopyaoBaHNs, BHYTPEHHWE STaXepKn 1 T.4.);

nonesown MeTon;:



0N NMOMELLEHNIA CITOXXHOW TFeOMETPUYECKON KOHMUrypaumm, a Takke MOMeLLeHMn ¢ Gonblumm
KONMMYECTBOM BHYTPEHHUX Mperpag (Hanpumep, MHOIOCBETHbIE MPOCTPAHCTBA C CUCTEMOW ranepen u
NPUMbIKALLNX KOPUOOPOB);

ONs MOMELLEHWI, B KOTOPbLIX OAMH M3 FeOMETPUYECKUX pasMepoB ropasgo Oornblue (MeHbLue)
ocTarnbHbIX (TOHHENW, 3aKpbITbie ranepeun u 1.4.);

AN VMHbIX CNyyaeB, Korga MNPUMEHMMOCTb WUNU MHAOPMATUBHOCTbL 30HHBIX M MHTErparbHbIX
MoZenen BbI3blBaeT COMHeEHME (YHUKamnbHbIE COOPYXEHMUs, pacrnpocTpaHeHuMe noxapa no dacagy
30aHusA, HeobxooMMOCTb yyeTa paboTbl CUCTEM MPOTUBOMOXKAPHOW 3aLLUMTbI, CMOCODOHBLIX Ka4eCTBEHHO
NU3MEHUTb KapTUHY Noxapa 1 T.4.).

Mpn paccMoTpeHun cLeHapueB, CBA3a@HHbIX CO CropaHWem raso-, napo- WNU nNblNeBO34YLLHON
cMecu B nomelleHumn kateropum A unum B, ycnoBHasi BEpPOSITHOCTb MOPaXeHUs1 4eroBeka B 3TOM
nomeLLeHnM NpUHUMaEeTCs paBHOM 1 Npu cropaHuu raso-, Napo- UMM MbiNeBO3AYLWHOW CMEcU B 3TOM
nomeLLieHnn 40 3aBepLUeHns aBakyaunm nogen n 0 nocne 3aBepLUEHUs 3BaKyaLun niogen.

[Ona nomeleHnss odara noxapa, YOOBNETBOPSIHOLIErO KPUTEPUSIM MPUMEHEHUS MHTErpanbHOro

MeToda, KPUTUYECKYHD NPOOOIDKUTENbHOCTL MoXapa t"f’ (c) no ycnoBuio AOCTUXEHUS KaKObIM M3
onacHbIx (hakTopoB noxapa npeneribHO AOMYCTUMbIX 3Ha4YeHU B 30He npebbiBaHus nogen (paboyen
30HE) MOXHO OLEHUTb Mo chopmynam:

Mo NOBbLILEHHON TeMneparype:

1/n

D -3 D e
7 A (273+t,)-Z
£ (MN5.2)
no notepe sMaMMOCTU:
A 1/n
o =B pn|[1_ Y- In@.05-a-E)
7oA l,,-B-D,-Z
- (MN5.3)
Nno NOHWXeHHOMY coepXaHUo Kucrnopoaa:
17 1/n
© Boinf|1- I_00,044
—=2+0,27 |-Z
\
- - ; (M5.4)

Mo KaXXAOMY M3 ra3006pasHbIX TOKCUYHbLIX MPOAYKTOB FOPEHWs:

a1 1/n

pre =) B 1o X
7 A B-L-Z

- (N5.5)
_353.C,-V

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

roe b HayanbHas TemnepaTypa Bo3ayxa B nometleHum, °C;

B - pasmepHbIii KOMMJIEKC, 3aBUCALLMIA OT TENNOoThbl CropaHusl maTepuana u ceobogHoro obbema
MOMELLEHNS, Kr;

N - rokasaTefb CTEMNeHW, YYUTbIBAKOWUA W3MEHEHME MacChl BbIFOPalOLWEro Matepuana BO
BPEMEHMU;

A - pa3MepHbllii napameTp, YYUTbIBAOWMIA yAENbHYI0 MacCOBYH CKOPOCTb BbIrOpaHUsi roplovero

n
BelLiecTBa v nrowaas noxapa, kr/C



Z - GespasMepHbli mapameTp, YYUTbIBAKOLWMA HEepaBHOMEPHOCTb pPacrpedeneHnst OnacHOro

dhakTopa noxapa no BbICOTE MOMELLEHUS;
Q - HM3LWag TennoTa cropaHusa matepuana, MIx/kr;

C
P - yoenbHas nsobapHas TENNOEMKOCTb Bo3ayxa, MIK/kr;
P. KO3 ULMEHT TennonoTepb;
n. KO3 PMUMEHT NONHOTLI FOPEHUS;
V - cBO6OAHBIN 00 bEM NMOMELLLEHUS, M3;
& - koapPULMEHT OTPaXKeHNs MPEeAMETOB Ha NyTAX 3BaKyaLny;
E - HayanbHOEe ocBelleHmne, IK;

I
P - npepenbHas OanbHOCTb BUOAUMOCTU B AbIMY, M;

D, .
- AbIMoobpasytoLias cnocobHOCTb ropswero matepuana, Hn-m2/kr;

L - yoenbHbI BbIXOA TOKCUYHbLIX ra30B Npu cropaHmMmn 1 Kr roprovero BeLecTBa, Kr/Kr;
X - npegensHO 4oNycTMMOE CoepXXaHNe TOKCUYHOrO rasza B MOMeLLEHUN, KI/M3;

LOZ - yAenbHbIN pacxon kucropoaa, Kr/kr.
CB06OAHbIN 0GbeM MOMELLEHNUS COOTBETCTBYET pasHOCTW Mexady reoMeTpuyeckuM o6bemMom U

ob6bemom obopynoBaHUS UM NPeaMEeToB, HaXOAALNXCA BHYTpW. [pn OTCYTCTBUM AaHHbIX JOMycKaeTcs
cB0b60oaHbIN 06BeM NpuHUMaTL paBHbIM 80% reomeTprnyeckoro o6bema NoMeLLEHNS.
Ecnu nopg 3Hakom norapudpma nonyyaetca oTpuuaTenbHoe YMCno, TO AaHHbIA onacHbli hakTop

noxkapa MoOXeT He yYMTbIBaTbCS.
MapameTp Z onpegendaetcsa no popmyne:

Z :L-exp 1,41
H

,npu H < 6 m, (MN5.7)

roe h - BeicoTta paboyen 30HbI, M;
H - BbicOTa NomeLLeHunsi, M.
BbicoTa pabouyein 30HbI onpegensieTcs no goopmyrne:

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

h y
roe AT - BblicoTa NnoLuagku, Ha KOTOPOU HaxoaAaATca naun, Haa nosyiomMm nomMmeLeHuns, m;

0. Pa3HOCTb BbICOT MoJia, paBHast HYJO NMPU rOPU3OHTANbHOM €r0 PacMOSIOKEHUN, M.
CneoyeT vMmeTb B BuAy, 4YTO Hambonbluel OMACHOCTM MpW noXape MnoasepralTcs Noau,
Haxogswmeca Ha Gonee BbICOKOW oTMeTKe. [Mpu onpedeneHnM HeobxoOMMOro BpPEMEHM dBaKyaLuu
crieflyeT OpUeHTUPOBAaTLCA Ha Hamboriee BbICOKO PacnofioXeHHble B MOMELLEHUN Y4acTKM BO3MOXHOIO

npebbiBaHUA Noaen.
MapameTpbl A 1 n onpeaensoTcs cneayrowmnm obpasom:
AN criyvas FOpeHuUst XKXUOKOCTU C YCTAHOBUBLLENCS CKOPOCTbBIO:

Az‘PF'F,npmn:t(ns.g)

On4a cnydaa ropeHuna Xnakoctm C HeyCTaHOBMBLLIeVICFl CKOPOCTbHO:

_0,67-¥.-F
Ner ,npn n =1,5; (M5.10)

Ansl cryyasli KpYroBOro pacnpOCTPaHEHUsi MiamMeHu Mo MOBEPXHOCTU ToploYero BellecTBa UIn
maTtepuana:

A

= . . 2
A=LOSWe V" o =3, (ms.11)

ANsi BepTUKArbHOW UM TOPU3OHTasIbHOW MOBEPXHOCTU FOPEHUsT B BUAE MPSIMOYrofibHUKA, odHa U3
CTOPOH KOTOPOrO YBEIMYMBAETCS B ABYX HANPaBEHUSIX 3@ CHET PacrpoCTpaHeHUs nramMeHu:



A=¥evb =2 M5.12)

Y
roe ~ F - yoenbHas maccoBasi CKOPOCTb BbirOpaHusi BeLwecTBa, Kr/(M2-c);
F - nnowaab NponuBa XugKocTu;

TCT— BpeMA yCTaHOBJIEHUA CTaLMOHAPHOIo peXxunma ropeHna XnakocTtu, C;

V - NIMHEenHas CKOPOCTb pacnpocTpaHeHusa nnamMmeHu, m/c;

b - I'IepI'IeH,EI,I/IKyJ'IFlprIﬁ K HanpaBleHNo OBMXeHUA ninameHn pa3mMmep 30Hbl rOpeHnd, M.

Cnyqa|7| cbaKeanoro ropeHnda B nomMeLleHnn MOXET paccMaTpuBaTbCA KaK ropeHme Xmgkoctu C
YCTaHOBMBLueVICﬂ CKOpPOCTbO C napameTpom A, paBHbIM MacCOBOMY pacxony WUCTedYeHua roproyero
BeliecTsea 13 060py,D,OBaHVI9|, M nokazartesnem cTteneHn n, paBHbIM 1.

Mpy OTCYTCTBUM crieumanbHbIX TpebosaHui 3HadeHns & u E npuHumatotcs pasHbiMu 0,3 1 50 nk

I
COOTBETCTBEHHO, @ 7 paBHbIM 20 M.
Mpn pacnonoxeHun noger Ha  pasUyHbIX MO BbICOTE  NIOWagKax  KpUTUYECKYHO
NPOLOIMKUTENBHOCTL NOXapa cneayeTt onpeaenaTh ANS Kax4on nrowanku.

Il. MeTon onpefeneHns pacyeTHOro BpEMeHW dBaKyaumm

PacueTHOe BpeMs D3BaKyaluMu Jiogey t M3 [IOMEeUeHMM M 3OaHUMM yCTaHaBJIMBAIT
P
II0 pacyeTy BPEMeHM »IOBMXeHUS OIHOI'O WMJIM HECKOJIbKUX JIOICKMX IIOTOKOB uUepes
9BAaKYyalMOHHEE BBIX O IIEI oT HauboJee YIAJIEHHEIX MECT pa3MelleHus JIoIen
HEIOCPENCTBEHHO HAPyXy MM B Oe30NacCHYI0 30HY.
|-|pl/l pacyeTe BeCb NyTb ABMXXEHUA JNTIOOCKOro noToka nogpa3aenaoT Ha y4aCTKu (I'IpOXOD,, Kopwmngop,

[OBEPHOM MpoeM, NECTHUYHbIN MapLl, Tambyp) OnvMHON I‘ N LLIMPUHON 5' HavanbHbiMK y4acTkamm
SABMAKOTCA NpoxoAdbl Mexay paboyumu mectamu, obopynoBaHueM, psgamu kpecen u T.n. [lpu
onpeferneHnM pacyeTHOro BPEeMEeHW 9Bakyauun YYUTbIBAETCs MpPOMyckHas CrnocobHOCTb  BCEX
UMEIOLLINXCS B MOMELLIEHUSAX, Ha aTaxax U B 30aHUN 3BaKyaLMOHHbIX BbIXOO0B.
(B pea. MNpukasza MUC P® o1 14.12.2010 N 649)

HpM ornpenejyiIieHny pacdueTHOI'O BPEMEHM IJIVMHY U HIMPUMHY KaXIOoI'O ydacCTKa IIyTHru
SBakKyaluuM IOJid I[NPOEeKTUPYEMBIX B,JIaHI/UZ nu coopyerMIZ IIPMHMMAKT 10 IIPOEeKTyY, a HOJid

cymecTByoUIMX - [0 GakTy. [IJIMHY @0OYyTM IO JIECTHUYHBIM MapllaM, a TakXe IO
maHgycaM MBMepsgoT IO OJIrHe Mapma. OIrHY OYyTY B IBEPHOM IpoeMe MNPUHUMAKT
pPaBHOM HyJIo. I[lpoeM, PacCIOJIOXEHHBY B CTeHe TojmmHOM Oojiee 0,7 M, a Takxe

TaMOyp CcJenyeT CuUMTaTb CAaMOCTOSTEJIbHEIMM YyUYacTKaMU I'OPUBOHTAJIBHOTO IIYyTH,
VIMERIMMY KOHEUHYI IJMHY 1 .
i
PacueTHOe BpeMsa sBakyaluu JIomer t cJenyeT OINpenesidTh KakK CyMMYy BPEMEeHU’
P
OBWXEHMS JIOOCKOT'O IIOTOKA IIO0 OTHEJIbHEIM ydacTkaM nyTu t no dopwmyse:

t =t +t +t + ...+ t, (I15.13)
P 1 2 3 i
rme t - BpeMda OBMXEHUS JIOOCKOTO IIOTOKAa Ha IepBOM (HAyaJlbHOM) YYacTkKe,
1
MUH. ;
t, t, I - BpeMs IOBMXeHMS JIONCKOT'O IIOTOKa Ha KaxIoM U3
2 3 i

cJenymommMx IOCJe MepBOTO ydyacTKa MOyTH, MUH.
BpeMss IOBMXEeHMUs JIOOCKOTO TI[IOTOKa IO I[epBOMy YYacTKy 0OyTu t , MMH.,

1
onpenensgeTcsa no dopwmyJe:

t = ————, (115.14)



1
roe 1 - »OJMHa INEepBOIO ydacTKa NOyTH, M;
1
\V - CKOPOCTb IOBMXEHMA JIOICKOI'O I[IOTOKa IO TOPMU30HTAJIBHOMY MNYTM Ha
1
[IepBOM yd4YacCTKe, M/MUH . (onmpenengioTr 10 Tabmuue 5.1 B 3aBUCUMOCTM OT

morHocTu D).
[IJIOTHOCTL OIHOPOIOHOT'O JIOACKOTO IIOTOKa Ha [epBOM ydYacTke nOyTu D
i
ompenmejysgeTcsa o dopmyJie:

N x F
1
D = - , (I15.15)
1 1l x pmenbTa
1 1
roe N - UMCJIO JIOOE) Ha IIepBOM yudacTKe, uell.;
1
f - cpenHasg nnomams TOPUBOHTANBLHONM NPOEKLUMM UYeJjloBeKa, M2, NPMHMMaceMasd
pasHOM 0,125;
OejbTa - WMIMPMHA [NE€PBOIO ydacTka IIyTH, M.
1
CKOPOCTb V IOBMXEHMS JIOOCKOT'O INOTOKa Ha ydacTkax NYyTH, CJeOyllMX I10CJe
1

IIepBoTo, IIPVMHVMAKT no Tabmuue 5.1 B 3aBUCUMMOCTM OT MHTEHCUMBHOCTM IBUMXEHUSA
JIOIOCKOI'O IIOTOKa II10 KaXIoMy M3 JBTUX YyHaCTKOB IIyTHV, KOTOpad ollpeneiyideTCda IJid
BCeX y4YacCTKOB IIyTH, B TOM UMCJIE UM IJIA IBEPHBIX IIPOEMOB, IIO @opMyne:

q X meJsibTa
i-1 i-1
q-=---—-——-——-—-—-—— (I15.16)
1 nejbTa
i
roe pmejbTa , OeJbTa - WMPMHA PaCCMATPMBAEMOI'O 1-T0 M OpenmecTBYOLETO
i i-1
eMy ydacTka 0OyTu, M;
q ., g - MHTEHCUMBHOCTM IOBMXEHMA JIOOCKOI'O IIOTOKA IO paccMaTpuBaeMOMy
i i-1
i-My U OpemmecTByplleMy ydacTKaMm [IyTu, M/MWH.
VHTEHCUBHOCTE IOBMWXEHMS JIOIOCKOT'O IIOTOKAa HAa IIEepBOM ydacTKe INyTu g = J
i-1
onpemendanT no Tabdbmuue 5.1 0o BHaveHuMio D , yCTaHOBJIEHHOMYy ©O QopwmyJe

1
(II5.15) .

Tabnuua NM5.1
MHTEHCUBHOCTb U CKOPOCTb ABUXEHUS MIOACKOro NOoToKa

Ha pa3HblX y4aCTKax nyTe17| 3BaKyaulun B 3aBUCUMOCTU
OT NMJIOTHOCTU NOTOKa



[MnoTHOCTb ["Opn3oHTanbHbIN NYTb [BepHon JlecTHMLa BHU3 JlecTHULa BBEPX
notoka D, CKOpPOCTb WHTEHCUB- npoewm, CKOpOCTb WHTEHCKB- CKOpOCTb WHTEHCUB-
M2/mM2 v, HOCTb q, UHTEH- v, HOCTb q, v, HOCTb q,
M/MUH. M/MWH. CMBHOCTb M/MWH. M/MWH. M/MWH. M/MWH.
:\JII/MI/IH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 15 13,5 8,5 8 7,2 11 9,9
n bonee
[lpuMeuyaHMe: MHTEHCUMBHOCTL OBWXEHMS B IBEPHOM [poeMe I[IPY IJIOTHOCTU
nortoka 0,9 wu Oojee, paBHas 8,5 M/MUH., YyCTaHOBJIEHA IJid OBEPHOTO MNpOeMa
mpuHo 1,6 M u OoJjiee, a IpPY IOBEPHOM MNpPOeMe MeHbIeM WUPWHBE MHTEHCUBHOCTDL
OBVXEHUS CJlelyeT onpeneyaTs 1o ¢opmyse q = 2,5 + 3,75nmenbra.
1
Ecim 3HaueHuMe g , omnpenesseMoe 1o odopmyse (II15.16), MeHblle MIM PaBHO
1
q , TO BpeMs IBWXEHMS 10 ydacTKy OyTM t , MMH., PaBHO:
max 1
1
1
t = ——, (n5.17)
1 \YJ

IIprM 3TOM 3HAYEHUA g

, M/MuH.,
max

crlenyeT IIPMHMMATL PaBHBIMU

16,5 - 4ns ropMsoHTanbHbIX NyTeu;




19,6 - onsa gBepHbIX MPOEMOB;



16,0 - Ans necTHULbI BHUS3;
11,0 - ang necTHULbI BBEPX.
Ecnin 3HaueHMe (g , olpenejieHHoe 10 ¢dopMmyJe (I15.16), Gojybme g , TO
i max
HIMPUHY oeJibTa IJAaHHOT'O ydYacCTKa IIYyTM CciiengyeT yBeJIMuMBaATbhb Ha TaKOe 3HaudeHHue,

1
npM KOTOPOM COOJI0IaeTCs yCJIOBUE :

q <= q . (115.18)
i max

Mpn HEeBO3MOXHOCTM BbINONHeHUs ycnosus ([15.18) WMHTEHCMBHOCTb W CKOPOCTb ABMKEHUS
MNIOACKOro NoToKa Mo yyacTKy i onpegenstoT no tabnuue 5.1 npu 3Havenum D = 0,9 n 6onee. MNpu aTom
cnegyeT yd4nThbiBaTb BpEMs 3a4epKKn ABUXKEHMS Niogen n3-3a obpas3oBaBLUErOCs CKOMMEHUS.

Bpema samepxxm t OBMXEHMS Ha YydacTke 1 wm3-3a o00pasoBaBlIeToCHd

3an
CKOIIJIEHMs JIOIeM Ha TpaHulle C OocJenyomyMm ydacTkoMm (i+l) omnpemejsseTcs Mo
bopmysie:

i 1 1
t =NXFX (- - e ), (I15.19)
3an q X »mejbTa g X IejbTa
D i+l i i
roe N - KOJMUECTBO JOOeN, uel.;
f - njomane TOPMBOHTANIBHOM NPOeKUuMr, M2;
q - VHTEHCMBHOCTB IOBWXEHMS uUepes ydacTok (i+l) npu nmorHoctm 0,9 u
D
pojsiee, M/MUH.;
nejbTa - myMpMHa YydacTka, M, IPpM BXOXIEHUM Ha KOTOPHM 00paszsoBaJioCh
i+l
CKOIIJIEHME JIOeN;
g - MHTEHCMBHOCTL IBMXEHMS Ha ydacTke i, M/MuH.;
i
mejbTa - WMPMHA OpelmecTByOIero ydyacTka i, M.
i
BpeMsa CymecTBOBAHMSA CKOIJIEHMS t Ha ydacTke 1 omnpegmessgercsa no dopmyse:
CK
N x F
t = e . (I15.20)
CK qg xb
D i+l

PacueTHOe BpeMsa 5DBaKyaluuM O yYaCTKy 1, B KOHILE KOTOPOI'O Ha TpaHule C
yuacTkoM (i+1l) oBpasoBasiochk CKOIJIEHME JIOOEM, PAaBHO BPEMEHM CyILEeCTBOBaHMUSA
ckomyieHus t . PacueTHoe BpeMsa 3Bakyalun 1o yyacTky 1 nmonyckaeTcs

CK
onpeneyaTe 1o QopwMmyJe:

t = - + t - (15.21)

Ipy CIMgaHMM B Havajle ydyacTka 1 »OByxX M 0OoJjiee JIOOCKUX [IOTOKOB (pucC.
[15.1) MHTEHCUBHOCTBL OBUXEeHUS q , M/MMH., omnpenejygeTcd o tdopmyse:
i

SUMq X mesbTa



q = ———————————————— , (I15.22)
i oenbTa
i
TIe g - MHTEHCUBHOCTBL IBMXEHUS JIOICKUX [IOTOKOB, CJIMBANIMXCS B Hauale
i-1
yyacrka i, M/MHUH.;
nesbLTa - WMPMHA YyYACTKOB IIYyTM CIHMSHUS, M;
i-1
nejgbTa - WMpMHA PAacCMaTPMBAEMOT'O ydyacTKa I[IyTH, M.
i
Ecnm 3HaueHuMe ( , OlIpenejieHHOe 1o ¢opmyse (I15.22), Oomnbme g , TO
1 max

IMPMHY »OeJibTa JaHHOTO ydYacTKa NyTM CcJenyeT yBeJMuMBaTh Ha TaKoe 3BHaudeHue,
i

yTOOB CcoBOJyonajiock ycJjoBue (II5.18). B 3TOM CJlyyae BpeMsa IOBWXEHMS IO

yd4acTKy 1 onpemernsercsa no dopmyse ([I5.17).

8.1
8

8[—1

1 — nauano yuacmka i

Puc. M5.1. CnusHne ntoackmMx noTokos

Mpunoxexne N 6
K NyHKTY 45 MeToauku

PEKOMEHOYEMbI/ METOA
OMPERENEHNA YOENBHBLIX HACTOT PASJIMYHbBIX TUMOB PASTEPMETU3ALIMNA
MATMCTPAINBHOIO TPYBEOIMNPOBOAA

(sBegeH Mpukaszom MYC PO ot 14.12.2010 N 649)

YpenoHas 4acToTa pasrepMeTM3auun  JNIMHEWHOW YacTu  marucTpanbHoro Tpybonpoeoaa
onpefensieTcs cneayowmm obpasom:



A
a) Ha OCHOBE CTAaTUCTMYECKUX AaHHbIX onpenensieTcs 6a3oBas yactoTa pasrepmeTusaummn P,

Mpv OTCYTCTBUM AaHHbLIX ANSi BHOBb NMPOEKTMPYEMbIX MarucTpasibHbIx TpyGonpoBodoB AonyckaeTtcs = CF

NPUHUMAaTb PaBHOM:
-7 S
1,4-107 rox” -m ONsl MarncTpanbHbIX ra3onpoBogoB;

-7 4 -1

2,7-107 rox™ M AN marucTpanbHblX HehTENPOBOAOB;

0) BblAenaTCa paccMaTprBaemMble Npy NPoBeAEHUM pacyeToB TUMNbI pasrepmMmeTusauunn:

AN MarucTpanbHbIX ra3onpoBOaOB:

j =1 - npokonbl (TpeLUuHbl, TOYeYHble OTBEPCTUS), onpeaensieMble Kak 0TBepcTus ¢ anametpom 20
MM;

j = 2 - oTBepcTUsi ¢ AMameTpoM, paBHbiM 10% OT gnameTpa marMcTpanbHoro TpybonpoBoaa;

j = 3 - paspbiB, onpefensdemMbil Kak obpa3oBaHMe OTBEPCTUS pPa3MepoM, paBHbIM ANAMETPY
MarncTpansHoro Tpybonposoaa;

ONs MarmcTpanbHbiX HepTenpoBoaoB.:

j =1 - "cBnwmn" - otBEpPCTUSA C XxapakTepHbiMu pasmepamu 0,3-Lp/D (Lp - xapakTepHbIi pa3mep
NPOAONbHOM TpeLLMHbI, D - YCNOBHbIN AnaMeTp MarucTpanbHoro Tpybonposoaa), nnowaab AeekTHoro
oTtBepcTus - 0,0072:-So (So - nnowaab NONepeyYHoOro cevYeHus marmcTpansHoro Tpybonposoaa);

j = 2 - TpewuHbl, xapakTepHbI pa3mep 0,75-Lp/D, nnowanp AedekTHoro otBepctus - 0,0448-So;

j =3 - "MnboTUHHBIA" pa3pbiB, XxapakTepHbin pasmep 0,75-Lp/D, nnowanbs AedeKTHOro oTBEepPCTUS
- 0,179-So.

[onyckaeTcsa npu cOOTBETCTBYOLLEM 060CHOBaHMM YYnTbIBaTL U ApYrMe TUnbl pasrepmMmeTusauunm;

B) paccmaTpuMBaloTCs WeCTb NPUYUH pasrepmeTusaumm (i = 1 ... 6 - Tabnuvua 6.1);

r) yoenbHas 4YactoTa pasrepMeTusaumm NIMHENHOW YacTu MarucTpanbHoro Tpybonposoaa Ans j-ro
TMNa pasrepMeTusaummn Ha ydactke m TpybonpoBoaa onpegensercs no opmyre:

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

-1
r ﬁcp -6 rong .
ae a30Basi YacToTa pasrepMeTu3auumn marucTpanbHoro Tpybonposoaa, ;

f.(m . .
“( )— OTHOCUTESNbHAasA OOSIA i-OM NPUYMHBI pasrepMeTusaunmn s j-ro Tuna pasrepMmeTnsaumm Ha
y4yacTke m MarucTpanbHOro TpybonpoBoaa;

f.
4) BenuuuHbl ' Ons  pasnuyHbIX  TUMOB  pasrepMeTv3auuyM AN pasfnyHbIX  y4acTKOB
MarucTpanbHoro TpybonpoBoga onpeaenstoTcs no opmynam:

K, K, K,k

ljep “Bone 3m 6 nepl (ﬂ6 2)

f,=f

f2j = f2jcp ’ kb’d , (n63)’

f3] = f3jcp ’ kac ’ kK"B ’ (n64)’

f4j = f4jcp : kded ’ knep2’ (I_|65)1

ij = f5jcp ) kon’ (ﬂ66),

foi = Toior (m6.7y,

roe k’”c, k3m, Kong k"e”l, kﬁ@, k”m, k(’ef’, k"epz, Kon nonpaBoYHbIE KOAPPULIMEHTI,

onpedensiemble no Tabnuue [16.2 ¢  y4eTOM TEXHWYECKUX XapakTepUCTMK MarncrparnbHOro
TpybonpoBoaa.

Tabnuua 6.1



CpepgHecTatmuctTudeckass OTHOCUTENbHAasA AONS aBapun, BbI3BaHHbIX
[aHHOW MPUYMHON, Ha MarncTparnbHbIX TpybonpoBoaax

puumHa

CpeHHeCTaTMCTquCKaH OTHOCHUTEJIbHad noJid aBapmuu,

Q

BBI3BAHHBIX HAHHOM npuumHOM, f (m), %
ijep
TP OKOJIEL oTBEepCTHE pPaspLB BCETo
(TpemmHsl) ,
TOUYEeUHHE
OTBEpPCTUA
j=1 j =2 j =3
i = 1|Buemnee Bo3percrBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpourenscrra,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nebexT MaTepUasioB
i = 3|Koppozusa 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|IOBuxeHue TpPyHTA, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BAHHOE
MIPUP O MHBIMM
ABJICHUAMU
i = 5|Oumbku omnepaTopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|lpoure u 6,5/6,5 0,2/0,2 0/0 6,7
HEV3BECTHBEE MPUUMHE
NToro 50,3/55,0 |35,51/35,0 14,2/10,0 100
rlpVIMeLIaHVIe. B uucnutene npuBegeHbl 3Ha4YeHUA AOnAa MaructparnbHbIX ra3onpoBoos,

3HamMmeHaTterne - MmarucTparbHbIX HerTeI'IpOBO,CI,OB.

MonpaBoyHble KO3 PUUNEHTBI K CpegHECTAaTUCTUYECKON

OTHOCUTESTbHON 40NN aBapumn

B

Tabnuua 6.2

[IonpaBOUHEY KO3QPUUMEHT

3HaueHUE IIOINPaBOYHOTI'O

konbomMeHTa
[lonpaBOUHEM KOB30OMLUMEHT Kk , 3aBUCALMUN OT k =
TC TC
TOJIIMHEL CTEHKM TpyOoNnporoma HOejbTa (M) = exp[-0,275 (nenpTa-6) ]
I[lonpaBOUHBIM KoabduLMeHT k , 3aBUCAMLMM  OT
3T
MMHMMAJIbHOM IUIyOMHBEL 3aJIOXeHUs TpyOonpoBoma (M) :
mexee 0,8 wm; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bojee 1 M k = 0,73
3T
I[lonpaBOUHBIM KODQOUILIMEHT k oJjsa YUYaCTKOB
HHO
IIepexoloB, BHIIIOJIHEHHEBIX MEeTOIIOM HaKJIOHHO




HanpaBJIeHHOTO OypeHMsa (majiee — HHB) :

Ha ydacCTKax B3TUX [IepexXOoloB; k =0
HHO
BHE DTUX YUYaCTKOB k =1
HHO
[lonpaBoOuHEM kO3bOMLUMeHT k [IepexonoB dYepes
nepl
VICKYCCTBEHHEIE [PENATCTBUA:
Ha Iepexozmax uyepes aBTOoIopoIw, XeJle3HEEe k = 2
JOpOI'M M MHXEHEPHBIE KOMMYHMKALWMN; nep
BHe TIepexomoB JmbO Ha HUX [OPedyCMOTPEHEH k =1
3alMTHEIE QYyTHAPHE (KOXYyXM) M3 CTaJIbHEX TpyO nep
C repMeTH3alMey MeXTpyDOHOT'O NPOCTPpaHCTBa
I[lonpaBOUHBIM KonbduLMeHT k , YYUMTEIB Ao
on
IIPMMEHEHME MaTepnajioB )Z8 CcCpencTs KOHTPOJIA npn
CTPOUTEJILCTBE &
oy TPyOONpOBOLNOB, [IOCTPOEHHEIX B k =1
COOTBETCTBUM C TpeOOBaHMAMN HOPMAaTMBHEX on
IOKYMEHTOB;
IPMY MCIOJIb30BAHMM YIIYUIIEHHEIX MaTepMaJyioOB U k = 0,07
IOOIIOJIHUTEJIbHEIX cpencTs KOHTPOJIL npu on
CTPOUTEJILCTBE U IocJenyouen SKCIJIyaTaluun
TpyOOIPOBOIOB
[IonpaBOYHEIN KODQOULIMEHT k , VUM THIB AT
KTC
BIAMSAHME TOJIIMHEL CTEeHKM TpyOonporBona (vmM) Ha
YacTOTy pasTrepMeTu3aluy IO IPUUMHE KOPPO3UM:
MeHee 5; k =2
KTC
or 5 mo 10; k =1
KTC
Boyee 10 k = 0,03
KTC
[TonpaBOYHEIN xKonbduLMeHT k , YYMTEIB Ao
KII3
BIIMSHME IIPMMEHSEMbBIXx CUCTEM 3allMThl OT KOPPO3UM:
onsa TPyOOIPOBONOB, IIOCTPOEHHEBIX B k =1
COOTBETCTBMM C TpebOBaHMAMM HOPMaTUBHBIX KII3
IOKYMEHTOB;
IPY MCIOJIb30BAHUM YJIYUUEHHOW CMCTEMEBl 3alMTH k = 0,16
(T ¥ KadeCTBO M3BOJSLMOHHOITO IIOKPEITUS, KII3
BIIEKTPOXMMMUECKa D 3ammnTa, BHYTPUTPYyOHAaS
OVMaTHOCTMKA U T.II.)
IlonpaBOUHBIM KonbduLMeHT k , 3aBucammy oT| k =
orn arno
ouaMmeTpa TpydomnpoBoma D (MM) = exp[-0,00156(D-274) ]
[TonpaBOYHEIN KODQOULIMEHT k , VUM THB A0IMLT
nep2

IIPOXOXIOEeHNME TPaCCEL pr@OHpOBOHa gepes BOIHEIE
nperpanel n 3a00JI0UEeHHBIE YUYACTKU :
IJid BOIOHEIX IIperpan

o1 3a00JIOUEeHHBIX YyJ4acCTKOB

IpY OTCYTCTBUM IepexOonoB JMOO  BEIIOJIHEHHBIX
MeTonoM HHB

k =5
nep
k = 2
nep
k =1

nep




llonpaBoOuHElT KO3bbMUMEeHT k 3aBUC AL oT|k = exp[-0,004(D-264) ]
on on
ornaMeTpa Tpyodomnposoma D (Mm)
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