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MWHUCTEPCTBO POCCUACKOMN SEJEPALIMA
No AENAM rPAXXAAAHCKON OBOPOHbI, YPE3BbIYAUHLIM CUTYALIUAM
U nMKBUAALUU NOCNEACTBUN CTUXUUHBLIX BEACTBUU

MPUKA3

ot 10.07.2009T.
MockBa

OB YTBEPXXAEHWUM METOAUKU
ONPEQENEHNA PACYETHbIX BENTMMWUH NOXAPHOIO PUCKA
HA NPOU3BOACTBEHHbIX OBBEKTAX

Bapeructpuposar MuHiocTom Pocoun 17 asrycra 2009 r.
PeructpatioHHbiit No 14541

B cooTeeTcTBMM ¢ deaepalnbHbIM 3aKOHOM OT 27 aekabpA 2002 r. No 184-03 «O TeXHMYECKOM
perynupoBaHum»' U nocTaHoBneHnemM lMpaeuTenscTea Poccuiickoi Peaepaummn ot 31 mapra 2009 r.
Ne 272 «O nopAAKe NpoBeieHUA PacyeToB Mo OLEHKE NOXaPHOro pUCKa»’NMpUKa3 bi B alo:

YTBEpaMTbL NpUNaraeMyio MeToaMKY ONpeAeneHUA PAcUETHLIX BefIMUMH NOXAPHOTO PUCKa Ha Npo-
U3BOACTBEHHLIX OB BEKTAX.

MepBbiii 3aMecTUTeNb MUHUCTPRA P.X. LlanukoB

1CobpaHue sakoHogaTenbcTea Pocculickoi deaepauum, 2002, Ne 52 (uacts l), ct. 5140; 2005, Ne 19, cT. 1752; 2007, Ne 19,
CT. 2293; 2007, Ne 49, c1. 6070; 2008, Ne 30 (uacts lI), cT. 3616.

2CobpaHue sakoHoaaTenscTea Poccuiickoil Pegepauun, 2009, Ne 14, cT. 1656.
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NIPUNOXEHUNE
K npukasy MYC Poccuu
oT 10.07.09 Ne 404

METOAUKA
onpeaeneHNUA pacyeTHbIX BENIUYMH NOXKAPHOro pUcka
Ha NPOU3BOACTBEHHDbIX 06beKTax*

I. O6wmne nonoxxeHua

1. HacTtoflwaa MeToanKa onpeaeneHna pacHeTHLIX BeNUYUH NOXAPHOro pucKa Ha NPOU3BOACT BEHHbIX 06b-
eKTax (panee — Metoauka) ycTaHaenueaeT NOPAAOK pacyeTa BENUUUH NOXAPHOrO pUcka Ha NpoM3BOACTBEHHbIX
obbeKTax (aanee — o6LEKT).

MonoxeHuA HacToAwWen MeTOANKIN He PacnpoCTRaHAIOTCH Ha onpeAenerHne pacHeTHbIX BENUYUH NOXapHOro
pucKa 419 NPOU3BOACTBEHHLIX 0OBEKTOB CNeUManbHOrO HasHavyeHus, B TOM YUcne 06beKTOB BOEHHOrO HasHa-
YeHWA, 06LEKTOB NPOU3BOACTBA, NEPepaboTKu, XPaHeHUA PaANMOAKTUBHBLIX W B3PbIBYATLIX BelecTB U MaTepua-
JI0B, O6LEKTOB YHUHTOXEHUA U XPAHEHUA XUMUHECKOrO OPYXUA U CPeACTB B3PblIBaHWA, Ha3eMHbIX KOCMUYECKUX
O6BLEKTOB U CTapTOBLIX KOMMNNEKCOB, FOPHLIX BLIPABOTOK, OGBLEKTOB, PacronOXeHHbIX B necax, NUHeAHON YacTu
MarucTpasbHbIX TPY60NpoBOAOE.

2. Pac4etbl MO OUEHKe NOXAapHOro pucka NPOBOAATCA MYTEM COMNOCTABMEHUA PacyeTHLbIX BENWYUH Mo-
apHOro puUcka C COOTBETCTBYIOWMUMKA HOPMATUBHBEIMM 3HAYSHUAMUW NOXXaPHLIX PUCKOB, YCTaAHOBNEHHbIMU de-
OepanbHbiM 3aKOHOM OT 22 uiona 2008 r. Ne 123-d3 «TeXHUUECKWii pernameHT o TpeboBaHMAX NOXAapHOW
6e3onacHoCTU» ** (fanee — TeXHUYECKUI PernamMeHT).

3. OnpeneneHue pacqeTHLIX BENUYUH NOXAPHOTO PUCKA Ha OBBLEKTE OCYLLECTBNAETCA Ha OCHOBAHWMK.

a) aHanusa NoXXapHoW oNacHOCTU O6BEKTa;

6) onpegerneHus YacToThl peanusauun NOXapoonacHbIX CUTYaUui;

B) MNOCTPOEHUA Nonei onacHbIX HakTopoB NoXapa AJ1A pass/IM4HbLIX CLieHapueB ero PassuTus,

r) OUeHKWU NOCNeACTBUIA BO3ASHCTBUA ONACHLIX (haKTOPOB NoXapa Ha Nvae ANA pasnU4HbIX CUeHapUeB ero
passuTuUa;

A) Hanu4uA cuctem obecnedeHUs NoXKapHoin 6e30MacHOCTU 3A4aHWUIA, COOPYXKEHWIA N CTPOESHWA.

4. Pac4eTHble BefIM4MHbI MOXaPHOTO pUCKa ABAAIOTCA KOSIMYECTBEHHOW Mepoi BOSMOXHOCTU peanusauuu
noXapHoi onacHOCTN 06BEKTa U ee MocNeacTBUA ANA noaei.

KonnyecTBeHHOW Mepor BO3MOXHOCTU peanusaumu noXxapHon onacHocTn o6bekTa ABNAETCA pUck rubenu
nNogelt B pesynbTare BO3AeHCTBUA ONACHLIX (hakTOPOoB NoXapa, B TOM Yucne:

PUCK rubenu paboTHUKa 061BeKTa;

PUCK rubenu nioaei, HaXoAALWMXCA B CENUTEGHON 30He B6NU3K obteKTa.

Puck rubenu noaeii B pesynstate BO3ASNCTBUA ONAcHbIX (haKTopoB noXapa Ha obbLekTe XapakrepusyeTca
YACNOBLIMW 3HAYEHUAMU UHAVBUAYANLHOMO U COLMASbHOMO MOXaPHbLIX PUCKOB.

5. OnA ueneii HacToAWeid MeToAMKM MCNONB3YIOTCA OCHOBHLIE NOHATHSA, YCTAHOBMEHHLIE cTaTbei 2 TeXHU-
4YeCKOro perfiamMeHTa.

Il. O6wme TpeboBaHUA K ONpeAeneHUIO pacyeTHLIX BEIUUMH NMOXKAPHOro pucka

AHanus noXxapHoi onacHocTh obvekTa

6. AHanus noxapHoii onacHocT o6beKTa NpeaycMaT puBaeT:

a) aHanus noXapHoi OMacHOCTU TEXHOMOrMYECKOW cpefbl U NapameTpoB TEXHONIOTMYECKUX NPOoLecCoB
Ha 06beKTE;

6) onpefeneHne NepeyHA NoXapoonacHbIX aBapURHbLIX CUTYaUUN U NApaMETPOB AJIA KaX/A0ro TEXHONorude-
CKOro npouecca;

B) ONpeAerneH1e AnA KaK40ro TEXHONOrMHECKOro Npouecca NepeqHn NPUYKUH, BO3HUKHOBEHWE KOTOPbIX NO3-
BOJIAET XapaKTepu3oBaTh CUTYaLMIC KakK NOXapPOONACHYIo;

r) NOCTpPOEHME CLeHap1eB BOZHUKHOBEHUA W Pa3BUTUA NOXAPOB, BREKYWMX 3a coboi rubens nioaen.

7. AHanu3 noXKapHoW ONacHOCTU TEXHOMNOMMHYECKOW Cpeabl U MapaMeTpPOB TEXHOSIOTMHYECKUX NpPoueccoB
npedycMatpuBaeT ConocTaeneHne nokasatenen NOXapHon oNacHOCTH BeLWeCTB U MaTepuanos, obpallalowmxca
B TEXHOMOrMYeCKOM npouecce, C napameTpamMn TEXHOMOrMHECKOro npouecca.

MepeydeHb NoTeHUMarbHbIX MCTOHYHUKOB 3aXKUraHWa NOXAapoonacHo! TEXHONOrMYECKON cpeasl onpeaenaeT-
€A NOCPEACTBOM CONOCTABMEHUA NApaMeTPOB TEXHOMNOMMYECKOro NPOLEecca U UHLIX UCTOMHUKOB 3aXKWUraHuA ¢ no-
KasaTenam1 NoXapHoi ONAcCHOCT M BELLECTB U MaTEepranos.

* ApTopckuiA konnektve: A.T.H. IO.H. Webeko, ATH WA. BonogesH, A.TH. BJl. Kapnos, A.TH B.N. Makees,
K.T.H. .M. lopaveHKko, K.T.H. B.M. Hekpacos, K.T.H. A.A. MoHomapes, K.T.H. B.A. Konocos, [1.C. Kupunnoe - ®eaepansHoe rocy-
HapcTBeHHOS yupexkaeHue «Bcapoccuiicknii opaeHa “3Hak MovyeTa” HayyHO-UCCNEAOBATENECKWA UHCTUTYT NPOTUBOMNOXAPHO
060opoHbl» (GrY BHUAMO) MHC Poceuy; K.TH. I0.U. AewesbiX, K.T.H. A.H. MMnetwy, N.M. Komkos, A.A. Makees — lenapTameHT
HaA30pHON geATensHocTV MYC Poceun. - Mpum. pes.

** CobpaHve sakoHopaTenbcTea Poccuiickoin ®eaepaumn, 2008, Ne 30 (vacTs 1), ¢T. 3579.




8. OnpedeneHne NepeyHA NOXapPOONAaCHLIX aBapUiHBLIX CUTYauWin U NapamMeTpPOB ANA KaXAOro TEXHOOM-
YEeCKOro npouecca OCYLUECTBIIASTCA HA OCHOBE aHanu3a NOXapHO ONACHOCTU KaXAoro u3 TeXHONorMyeckKux npo-
UeccoB, NpeaycmaTtpuBaloLLero BbIGOP CUTyaunin, Npu peanusauuu KOTopblX BO3HMKAET ONacHOCThL 4118 Naei,
HaXOAALUUXCA B 30HE MOPAXKEHWA ONACHBIMK haKTopaMmn noxapa, B3pbiBa U COMYTCTBYIOLUMMU NPOABIISHWUAMU
onacHbiX (hakTopos noxapa.

He noanexar paccMOTPeHUIO CUTYaUnK, B pe3yNbTaTe KOTOPbIX He BOSHUKAET OMacHOCTb AN XU3HU 1 340-
POBLA Mo AeH. 3TU CUTYALIMKU HE YYUTLIBAIOTCA NPU pacHeTe NOXAPHOro pucka.

9. linA KaXa0i NoXapoonacHoi CUTYauun Ha 06bEKTE NPUBOAUTCA ONUCAHNE NPUYUH BOSHUKHOBEHUA U pas-
BUTUA NOXApPOONacHbLIX CUTYaUWUin, MECT MX BOSHUKHOBEHMA U (HaKTOPOB NnoXapa, NpeAcTaBnAloLWUX ONacHOCTb
ANA XU3HKW U 340p0oBbA NIoAeln B MecTax ux npebbiBaHuA.

10. OnA onpeaeneHna MPUYMH BO3HUKHOBEHMA NOXKAPOONaCHLIX CUTyaUuii paccMaTpuBaloTcA cobbiTuA, pea-
JiM3aumA KOTOPLIX MOXET NPUBECTU K 06pas3oBaHuio roproHeli cpeabl U NOABNEHUIO UCTOYHUKA 3aXKUraHus.

Hawbonee BepoOATHLIMU COBLITUAMM, KOTOPLIE MOFYT ABAATLCA MNPUYUMHAMU NOXAPOONaCHbLIX CUTYauuWi
Ha o6beKTax, CHMTAIOTCA cneayowue:

BbIXOA, NapaMeTPoB TEXHOMOTMHYECKUX NPOLSCCOB 3a KPUTUYECKUS 3HAYSHUA, KOTOPLIA BbI3BaH HapyLWeHU-
€M TEXHOSOrMYECKOro pernamMeHTa (Hanpumep, nepenme XuAKoCTU NPW CAMBOHANMBHLIX onepauuax, paspyweHne
o6opyaoBaHuA BCEACTBUE MPEBLIWEHWA AABNSHUA NO TEXHOMOTUHECKUM NPUYMHAM, NOABSIEHWE UCTOYHUKOB 3a-
XUraHWA B MecTax o6pa3oBaHuA roploYuxX rasonapoBo3AyLHbIX CMeCcei);

pasrepMeTU3aUmuA TEXHONOrMYECKOro 060pyAOBaHUA, Bbi3BaHHAA MEXaHWYECKUM (BNUAHME NOBbLILWEHHOro
WIIM NOHUXEHHOTO AABSIEHUA, AUHAMUYECKUX HArPy30K 1 T. N.), TeMnepaTypHbIM (BIMAHWE NOBLILIEHHbIX WU NOHKU-
YEHHbIX TeMnepartyp) U arpecCMBHLIM XUMUHECKUM (BNUAHKE KUCAOPOAHON, CEPOBOAOPOAHON, SNEKTPOXUMUYEC-
KOW 1 GUOXMMUYECKON KOppOo3nK) BO3ASUCTBUAMK;

MexaHuuyecKoe noepexaeHue o6opyaosaHna B pesynbTaTe OWNE0K paboTHUKA, NaAeHWA NPpeaMeToB, HeKa-
YECTBEHHOTO NPOBEASHUA PEMOHTHBIX U PernNameHTHBIX paboT U T. N. (HanpuMmep, pasrepmeTsauns 060pyaoBaHNA
WS BbIXOA, U3 CTPOA SNIEMEHTOB €0 3aWMThl B pesynbTate NOBPEXASHUA NPYU PEMOHTE UMM CTONKHOBEHWUA C Xe-
JIe3HOA0POXHBLIM UITU ABTOMOGUNBHBLIM TPAHCNOPTOM).

11. Ha ocHoBe aHanusa noXapHon onacHOCTN 06BeKTa NP HEOBXOAUMOCTU NPOBOANTCA ONPeASNeHNe KOM-
naeKca AoNOfHUTENLHLIX MEPONPUATUH, N3MEHAIOWMX NapaMeTpbl TEXHOMOrMYECKOro Nnpouecca A0 YPOBHA, obec-
neyusaoLiero JOMycTUMbIA NOXaPHLIA PUCK.

12. nA BbIABMEHUA NOXAaPOONAacHbIX CUTYaUUN OCYWIECTBNAETCA AefeHne TEXHONOrMYecKoro obopyaoea-
HUA (TEXHOMOrUHECKUX CUCTEM), NPY MX HAMMYUK Ha OBBLEKTe, Ha YYaCTKU. YKasaHHOe AeneHue BbiNOAHAeTCA
MCX0AA U3 BO3MOXHOCTW pasfAenbHOi repMeTusaumn sTux y4acTKOB NpyM BO3SHMKHOBEHUW aBapuu. PaccMmaTpuea-
I0TCA NOXapPOoonacHble CUTYaUWUN KaK Ha OCHOBHOM, TaK M BCMOMOTaTENbHOM TEXHONOrMYECKOM OGOPYAOBaHMWM.
Kpome 3Toro, yuuThiBaeTCH TaKXXe BO3MOXHOCTb BOZHWKHOBEHWA MoXapa B 34aHMAX, COOPYXXEHUAX M CTPOESHMAX
(Danee - 34aHWUA) PasMYHOro Ha3HaYeHWA, PacNoNIOXEHHLIX HA TEPPUTOPUN OB BEKTA.

B nepeyHe NoXapoonacHbIX CUTYaUKUn MPUMEHUTENBHO K KaXAOMY YUACTKY, TEXHONOrMUECKON YCTaHOBKe,
30aHWI0 06 BEKTA BbIASAAOTCA MPYNMbl NOXAPOONaCHLIX CUTYaLMIA, KOTOPLIM COOTBETCTBYIOT OAMHAKOBbLIE MOAENU
NPOUECCOB BO3HUKHOBEHUA U pasBUTUA.

Mpu aHanuse NOXapoonacHbIX CUTYauUuid, CBA3AHHBLIX C pasrepMeTUsaUmeil TEXHONOrM4eckoro obopyaosa-
HUA, paccMaTpUBAIOTCA YTEUKM MPU PasnUYHBIX AUaMeTpax UCTeYeHUs (B TOM YUCTTE MaKCMMaTIbHbIE — NPY NOSTHOM
paspyLweHnun obopyaAoBaHKA WK NOABCAALMX/OTBOAALMX TPYEGONPOBOAOB).

OnpefeneHue 4acTOThbl peanuaauu NoOXapoonacHbIX CUTyaLM i

13. AnA onpeaeneHuA 4acToThl peanuaauum NoXapoonacHbIX cuTyaLmii Ha obbeKTe UCTIONbL3YETCA UHGOp-
Mauus:

a) o6 oTKasax obopyAoBaHuWA, UCMONL3YEMOrO HA 0B LEKTE;

6) 0 NnapameTpax HaAeXXHOCTU UCNOMb3YEMOro Ha 06BLEKTE 0B0PY A0BAHUS;

B) 06 OWKNBOYHBIX ASWCTBUAX PaboTHUKA OB HEKTA;

r) © FMAPOMETEeopOsIorMHecKoi 06CTaHOBKE B panoHe pasMelleHns O0beKTa;

A) 0 reorpaduyeckKux oCo6eHHOCTAX MECTHOCTU B paiioHe pasmMelLeHUs obbeKTa.

14, Onq onpedenexuns 4acToThkl peanusaumnn NoXapoonacHbIX CUTyaUuuin MOTYT UCNOMb30BaTLCA CTATUCT U4e-
CKWe OaHHbIe NO aBapuiAiHOCTW UMK PacHETHbIE AaHHbIe NO HAAEXHOCTU TEXHONOrMYECKOro 060pyAOBaHWA, COOT-
BETCTBYIOWME Cneunduke paccmaTtpuBaemoro o6bLeKTa.

15. NHdopmauua o yactoTax peanusaumy NoXapoonacHbIX CUTyaumui (B TOM YAC/Ie BOSHUKLUKMX B pesynbTa-
Te OLWMNBOK paboTHUKa), HeobxoauMas ANA OUSHKU pUCKa, MOXET ObiTb NONy4eHa HENOCPEACTBEHHO U3 AaHHLIX
0 YHKUMOHUPOBaHUM UCcnegyemMoro 06beKTa Un U3 AaHHbIX O (OYHKUMOHUPOBAHUM APYrvMX NOAO6HbLIX O6BEKTOB.
PekomeHayeMble CBEAEHWA NO YacToTaMm peanusaumun UHULUMUPYIOLMX NoXKapoonacHble cuTyauuu cobbiTui aAna
HEKOTOPbIX TMNOB 060pY A0BAHUA OGBLEKTOB, HacTOTaM YTEUEK U3 TEXHOOrMUecKUX Tpy6onpoBoaOB, a TakxKe Yac-
TOTam BO3HUKHOBEHMA NOXAapoB B 34aHUAX npuseaeHbl B NpUnoXeHu Ne 1 K HacToAwein MeToauke.

MNocTpoeHUe noneit onacHbIX PpaKTOPOR NoOXapa ANA pasNUYHbIX CLeHapueB ero pasBuTHA

16. Mpw NoCTpoeHUK Noneit onacHeIX HakTopoB NoxXapa AJ1A PasfiM4HbIX CLIEHAPUEB ero pasBUTUA YYUTLIBAIOTCA:

TENnoBoe U3NyyeHue Npu hakenbHOM ropeHur, NoXapax NPONUBOR rOpPOYMX BELIECTB Ha NOBEPXHOCTL U OF-
HEeHHbIX Wapax;




M36bLITOYHOE AaBfieHue U UMMYSILC BOSHLI AaBeHUA NPU CropaHuM rasonapoBO3AYLWHON CMEeCU B OTKPbITOM
NpocTpaHcTBE;

M36bLITOYHOE AABNEHWE M UMNYIILC BOSMHbLI AABIEHUA NPU paspbiBe cocyAa (pe3epsyapa) B pesynbTare BO3-
[eACTBUA Ha Hero oYara noxapa;

M36bITOYHOE AaBneHne Npu cropaHuK rasonapoBoO3AyLIHON CMeCcH B NOMELLEeHUH;

KOHLEHTpaUuA TOKCUHHBLIX KOMIMOHEHTOB NPOAYKTOB FOPeHUs B NOMeLLSHUW;

CHUXEHUE KOHLUEHTPaLMK KUCIIopoaa B BO3AYyXe NOMEWEHUS;

3aAbIMNeHne aTMOcdepsl NOMELLEHUS;

cpefHeobeMHAA TemnepaTypa B NOMELISHUY;

oCKOnKH, o6pasylolinecs Npu B3PLIBHOM PaspyWeHUK SMSMEHTOB TEXHOIOrMYECKOro 060py A0BaHus;

pacwupAlWrecs NPoAyKTEl CropaHua Npyu peanusaunm NoXXapa-BCnblLLKW.

OueHKa BeNnUYnH yKasaHHbIX (hakKTopoB NpoBOAUTCA Ha OCHOBE aHanmsa (hbusu4ecKux ABMNEHUN, NpoTeka-
IOLMX NPU NOXKApOONAaCcHLIX CUTYaUUAX, Noxapax, B3pbiBax. Mpu STOM paccMaTpUBAIOTCA CNeAyoLmMe NPOLECces,
BO3HUKAIOLWMWE MPY peanu3aLuu NoXapoonacHbLIX CUTYaLUin n NOXapoBs WK ABNAIOLWMECH UX NOCNSACTBUAMM (B 3a-
BUCMMOCTU OT TUNa 060pyAoBaHUA 1 obpallalowmxen Ha 06beKTe roplounx BelecT B):

MCTEeYeHUe XMAKOCTN U3 OTBEPCTUS;

ucTeYeHue rasa U3 oTBepcTus;

AByxdasHoe UCTeYeHUe U3 OTBEPCTUA,

pacTekaHue XWAKOCTU Npu paspyLieHnn obopyaoBaHus;

BbIGPOC rasa npu paspylueHun o6opyaoBaHNS;

(opMUpOBaHUEe 30H 3ara3oBaHHOCTH;

cropaHue rasonapoBo3fyLHON CMECU B OTKPbITOM NPOCTPaHCTBE;

paspylleHue cocya C NeperpeTon NerkoBocnnameHaIoIenca XXUAKOCTbIO, roploden XXUOKOCTLIO UMN CXK-
YEHHbIM ropoYUM ra3om;

TennoBoe U3NyyeHue OT noxXkapa NPonmea UM orHEHHOTOo Lapa;

peanusaumns noxapa-BcnbllKK;

obpasoBaHue U pasneT OCKOSIKOB NPU paspyLUeHUW SNeMEHTOB TEXHONOrMYecKoro obopy aoBaHus;

ucnapeHue XuaKocTu U3 nponuea;

obpasoBaHue rasonapososayLLHOro obaka (rassl U napbl TAXeNee BO3AYXa);

cropaHue rasonapoBo3fyLLIHON CMECH B TEXHOMOMMYECKOM 0B0pyA0BaHUKN UM NOMELLEHUN;

noxap B NOMELLEHWH;

thakenbHoe ropeHune CTPyu XUgKocTn Wunu rasa;

Tennosoe WanyyeHue ropaLlerc obopynosaHua,

BCKWNaHwe 1 BelIBpoc ropsALLei XuaAKOCTH Npu Noxape B pesepsyape.

Takxe, npy HeoBXoAMMOCT, paccMaTpUBalOTCA WHbIE NPOLECChl, KOTOPbIE MOTYT UMETb MECTO NPU BO3HUK-
HOBEHWW NOXapoonacHbIX CUTYaLWiA 1 NOXapoB.

17. OnA onpeaeneHUA BO3MOXHbLIX CLeHapueB BOZHUKHOBEHUA U PasBUTUA NOXapoB PEKOMEHAYeTCA UC-
nonb3oBaTh METOA TOrM4ecKX AepeBbeB COBLITUIA (Janee — Norudeckoe Aepeso).

CueHapuii BO3HUKHOBEHUA W pasBUTUA NOXapoonacHoh cuTyauun (noxapa) Ha noru4ecKomM gepese oTpa-
»aeTcA B BUAe NOcneAoBaTeNlbHOCTU COGbITUI OT UCXOOHOro A0 KOHeYHOro cobbiTua (danee — BeTBb Aepesa
COBBIT W),

Mpoueaypa NoCTPOEHUA fior4eckoro Aepesa cobbITUA NpuBeAeHa B NpUNoXeHUn Ne 2 K HacToAlel MeToauke.

MpW NOCTPOSHUU FIOrHYECKoro AepeBa cobbITUi UCNOMbL3YIOTCA:

YyCIOBHaA BEPOATHOCTL peaniv3auumu pasnnyHbIX BeTBel Noru4eckoro Aepera cobbITUli U Nepexoaa noxapo-
ONacHOW cUTyaUuu UK noxapa Ha Ty WY UHYIO CTaAuio pasBUTUR;

BEPOATHOCTL ShPEKTUBHOMC cpabaTbiBaHWA COOTBETCTBYIOLWMX CPEACTB NpedoTBpalleHnA UM nokanu-
3aunM noXapoonacHoW cuTyauuu uam noxapa (NpUHUMaeTCA MCXOAA U3 CTaTUCTUYECKUX AaHHbIX, NyBIUKYeMbIX
B Hay4YHO-TeXHUYECKOM XypHane «[loxapHaa 6e3onacHOCTb» WK NO NAcNOPTHLIM AaHHLIM 3aBO4a-U3rOTOBUTENA
o6opyaoBaHus);

BEPOATHOCTb NMOpaKeHWA pacnonoXXeHHOro B 30He noxXapa TeXHONorudieckoro o6opyaoBaHua 1 3aaHnii obb-
eKTa B pesynbTaTe BO34EACTBUA Ha HUX ONacHbIX hakTopoB NoXapa, B3pbliBa,

18. OUeHKa onacHeIX (akTopoB noXapa NPOBOAUTCA C MOMOLLULIO METOA0B, NPUBEASHHLIX B NPUIOXSHUN
Ne 8 K HacTofALlen MeToauke.

OueHKa nocneacTeuit BO3AeNCTBUA ONacHbIX (hakTOpPoB NoxXapa Ha nioaei
ANA paznUYHbIX cUeHapues ero paaBuTua

19. OueHka nocneAcTeuil BO3ASNCTBUA ONacHbIX (hakTopoB NoXapa, B3pbiBa Ha NoASA ANA pasiUYHbIX
CLIEHap1eB WX Pa3BMTUA OCYLLECTBIIAETCA HA OCHOBE COMOCTABNEHUA WHOPMaLMM O MOAENUPOBaHUM AMHAMUKM
onacHbIX hakTOpOB NoXapa Ha TeppuTopun 06beKTa U Npuneraiowen K Hemy TeppuTopun 1 MHOPMaLIMK O KpUT K-
YECKWX AJ1A XU3HW 1 3A0POBbLA NIoAedl 3HAa4EHUAX onacHbIX hakToOpPOB NoXapa, B3pbiBa. [UNA 3TOro UCMosb3yoTCA
KpUTepUU NopaXKeHWA Niogei onacHbIMu hakTopamu noxapa.

20. Mpu ouUeHKe NOCNeACTBUII BO3ASHCTBUA ONacHbIX hakTOpPOB NoXapa, B3pbiBa Ha foael AA pasivd-
HbIX CUEHap1eB pa3BUTUA NOXApoonacHbIX cUTyauuii Npedycmat puBaeTcA onpeaeneHue Yucna nioge, nonasLumMx
B 30HY MOPaXEHWA onacHbIMK hakTopamm noxapa, B3pbisa.

4




Ona OUeHKW NOXAaPHOro puUcKa UCMONL3YIOT, Kak NpaBuno, BEPOATHOCTHLIE KPUTEpUM NOPaXKEHUA noden
onacHbIMK hakTopamu noxapa. AeTepMUHUPOBAaHHbIE KPUTEPUN UCMIONL3YIOTCH NPU HEBO3MOXHOCTU NPUMEHEHNA
BEPOATHOCTHBIX KPUTEPHUEBR.

JeTepMUHUPOBaHHbIE U BEPOATHOCTHbLIE KpUTEprK OLEHKW Nopakatowwero AeiCTBUA BOSHLI AaBMEHWA W Ten-
NOBOro U3NyYeHWA Ha niodei npueedeHbl B NpunoxeHun Ne 4 K HacToAwwer MeToanke.

AHanus Hanu4yua cucrtem obecneyeHunn nox(apuoﬁ 6e3onacHOCTU 3QaHMIA

21. Mpu aHanu3e BAMAHMA CUCTEM OBecnedeHna NoXapHOoi 6e30NacHOCTU 3AaHUA Ha PacYETHLIE BENUYUHLI
NoXapHOoro pucka npeaycmarpuBaeTca paccMOTPEHUe KOMMNEKCa MEPONPUATUIA No obecneyeHUIo noXxapHon 6es-
onacHocTU obLeKTa.

MpW 3TOM paccMaTpuBalTCa Cneaylowme MeponpuaATUA No o6ecnedeHmio NoXapHon 6e30NacHOCTU:

MepONPUATUA, HanpaeeHHbIe Ha NpeaoTBpaLleHne noXxapa,

MEpPOMNpPUATHA MO NPOTUBOMNOXAPHOMN 3alumTe;

OpPraHn3aUMOHHO-TEXHWYECKWE MEePONpPUATUA NO 0BecneYeHnio NoXapHoi 6e30MacHOCTU.

22. MeponpuaTtua no obecnedeHnto NoXapHon 6e30NacHOCTW YyYUTLIBAIOTCA NpW onpeaeneHun YacToT pea-
JiM3aLunn NoxapoonacHbIX CUTYaLuit, BOSMOXHbIX CUSHApMEB BOHUKHOBEHUA 1 Pa3BUTUA NOXaPOB U NOCNeACTBWIA
BO34e/CTBUA onacHbIX GhakTopoB Noxapa Ha fiogei AN pasnuyHbIX CUeHapUeB ero pasBuTms.

lll. NopAAoK BbIYUCAOHUA pacyeTHbIX BEIMYMH NOXKaApHOro pucka Ha o6bekTe

23. Pac4eT 3Ha4YeHWin MHAUBUAYANBLHOTO U COLMAanibHOTO NOXAapHbLIX PUCKOB B 34aHUAX U HA TeppUTOPUU 06b-
eKTa, a Takxe B cennTebHol 30He B6NM3M 06beKTa NPOBOAMTCA C UCNOMNL30BaHWEM B Ka4ecTBe NPOMEXYTOYHON
BESIMHYUHBI 3HAHEHUH COOTBETCTBYHOLLEro MOTEHLWASLHOTO NOMXAPHOTo pUckKa.

MoTeHunanbHBbIA NOXKapHbIM PUCK HA TEPPUTOpPUM obbekTa
u B cenutebHol 30He B6N1U3K 06beKTa

24. Bennm4ymHa noTeHUMansHoro noxapHoro pucka P(q) (ron™) (aanee — noteHUManbHbIA pUCK) B onpeaeneH-
HoW ToYKe () Ha TeppuTOopuUM obbLEKTA U B cenuTebHol 3oHe BENU3n o6beKTa onpeaenaeTca no gopmyne:

J
P(a)=) Q.(@)-Q; ()
j=1

rae J —4ucno cueHapueB pasBUTKA NOXapoonacHbIX cuTyauui (noxxapos, BETBEN JIOTMHECKOTO AepeBa cobbITUi),

Q () — ycnoBHan BEPOATHOCTb NOPaXXEHNA YeSIoBEKa B OnpefiefieHHOM ToYKe TeppUTOpUK (g) B pesynbTare
peanusauunu j-ro cUeHapuA pasBUTUA NoXapoonacHbIX cuTyauuil, oTBeHaloLero onpeacneHHOMy UHULIMUPYIOLIEMY
aBapuio cobbITUto;

0, - 4acToTa peannsaunm B TeYSHME roAa j-ro CLUeHapuA passuTUA NOXapoonacHbIX CUTyaLui, roa™.

YCIIoBHBIE BEPOATHOCTY MopakeHus YesioBeKa ¢, () ONpeaensloTCA Mo 3Ha4SHUAM NPOGUT-PYHKUMA.

Mpu pacHeTe pucKa paccMaTpUBaloTCA pasfiuyHble METEOPONOorndeckne yCnoBua ¢ TUNMYHBIMU HaNpaBneHn-
AMW BETPOB W OXUJaeMOR YacTOTON X BOSHUKHOBEHUA.

25. [Npu npoBedeHWN pacyeTa pucka npedycMaTpuBaeTCA paccMOTpeHUe pasnuyHbIX NOXapoonacHbIX CU-
Tyaluii, onpedeneHune 30H NopaxeHWA onacHbLIMK aKTopamu NoXxapa, B3pbiBa U HacToT peanus3auun yKasaHHbIX
noxapoonacHblX cuTyauuin. nA yaobcTea pacHeTOB TEPPUTOPUA MECTHOCTU MOXET pasfenATLCA Ha 30HbI, BHYTPU
KOTOPbIX BENUYMHBI P(2) nonaraloTcA O NHAKOBBLIMM.

26. Mpu HeoBxoAMMOCTU OLieHKa YCIOBHOW BEPOATHOCTU NOPaXeHUA YenoBeka NPoBOAMTCA C y4EeTOM COB-
MECTHOro BosaeiicTBUA Bonee YeM 04HOrO OnacHoro akTopa. Tak, Hanpumep, ANA pacyeTa YCIOBHON BEPOATHO-
CTU NopaxeHWA YenoBeKa Npu peanusauuu cueHapua, CBA3aHHOIO CO B3PbIBOM pe3epByapa C FIerKoBocnnaMeHa-
lolelica XuakocTelo (aanee — JIBXK) nog aasneHuem, HaxoAawWerocA B ovare noxapa, Heo6XoAuMO y4UTLIBATb,
KpOMe TennoBoro U3Ny4YeHUA orHeHHOro wapa, BO3ASNCTBUE BOSHLI AABIEHUA.

YCrioBHaA BEPOATHOCTb MopaXeHus Yenoseka O, () OT COBMECTHOTO HE3aBUCUMOTO BO3AEACTBUA HECKONb-
KWX onacHbIX hakTopoB B pesySibTaTe peanusauum j-ro cLeHapua passuTUA NOXapoonacHLIX CUTyauuin onpenens-
eTcA no opmyne:

h
0,i(@)=1-] [Q-Q% - Qi (), @
k=1
rae s — 4Mcno paccMaTtpuBaeMbiX onacHbIX hakTopos;
0, — BEPOATHOCTL peanusauunm k-ro onacHoro hakropa;
Q,,{@) - ycnoBHanA BEPOATHOCTb MOPaXeHUs k-M ONacHbIM (aKTopom.

MoTeHUManbHbIA PUCK B 3aaHUAX 06beKTa

27. Benn4ynHa NOTEHUMAmNBHOTO pucka P, (roa™) B i-M nomelleHun 3aHuA obbekTa onpeaenaeTca no gop-
Myne:

J
P=30,-Qu, @)
j=1

roe J —4ucno cueHapueB BO3HUKHOBEHWA NoXapa B 34aHUN,




0, - 4acToTa peanusauun B TeHeHWe roaa j-ro cleHapusa noxapa, rog”;

0, — YCNOBHan BEPOATHOCTb NOPaXXEHUA YeNoBeKa NPU €ro HaXOXAEHUW B i-M NOMELEHUH U peannsaumm
j-ro cueHapua noxapa.

28. YcroBHan BEPOATHOCTL NopaXeHua yenoseka O 5 OnpeaenaeTca no cdopmyne:

Oy =(1-P;)-(1-Dy), @)
rae P, — BepOATHOCTb 9BaKyaLMn NioAei, HaXOAALMXCA B i-M NOMELLEHNN 31aHNs, NPU peanu3alum j-o cLieHapua
noxapa;

D ;- BEPOATHOCTL () (hEeKTUBHON PaGOTbI TEXHUHECKUX CPEACTB MO oGecneveHmio 6e30nacHoCTH Jlo/ied B i-M
NOMELLEHUM NPU peanusauunm j-ro cueHapua noxapa.

29. BepOATHOCTL 3BaKyauuu Pw onpeaenaeTcA no gopmyne:

Py =1-(1-P,g)-(1-Poy), ©)

roe Ps_m,j— BEPOATHOCTb 3BaKyaunu NI0ASH, HaXoAAWMXCA B i-M NOMELLEHWUW 30aHWA, NO SBaKyaUWOHHLIM NYTAM NpU
peanusauum j-ro cueHapua noxapa;

P~ BEPOATHOCTb BLIXOAA U3 3AaHUA NI AN, HAXOAAWWUXCA B i-M NOMELLSHUM, Hepes aBapHitHble WK UHbIe
BbIXO4bI.

MpK OTCYTCTBUM AaHHBLIX BEPOATHOCTL PMI AonyckaeTca nNpuHuMaTte pasHoi 0,03 npu HaNMYMKM aBapUAHbLIX
WK WHBIX BbIX0A0B U 0,001 Npu UX OTCYTCTBUK,

30. BepoATHOCTL 3BaKyauuun No 3BaKyauUoHHbLIM NYTAM P

s.nif

onpeaenAeTcA No hopmyrne:

(0,8 Tg — 1,
%, [~[v)1 tp,] <0’8'76n§ <tp‘l +tl-3if
HI
I)S'm] =9 0,999, €CIn tpq +tu.3ii 50’8.‘:5103 , (6)
0,001, ecmm toij 20,8-rm

rae t,,, — BPeMA OT Ha4ana peanusalum j-ro cueHapua noxapa Ao GNOKMPOBaHMA IBaKYaUMOHHBIX NyTell B pe-
3ynbTaTe pacnpocTpaHeHUA Ha HUX onacHbIX ¢haKTopoB NoXapa, UMetoWnX NpeaenbHO AONYCTUMBIE ANA NioAeH
3HayeHus (BpemMA BIIOKMPOBaHUA BAKYAUMOHHLIX MyTewn), MUH;

1~ PacyeTHoe BpeMA 3BaKyaLun oAei U3 i-ro NOMEILISHUA NPY j-M CLIeHapuK NoXapa, MuH;

T4~ WHTEPBAN BPEMEHU OT Hauana peanusalmnm j-ro CIeHapua noxapa A0 Havana sBakyauuu noaei U3 i-ro
NOMELLUEHWA, MUH.

31. BpemA OT Havana noxapa A0 Hauana sBakyauun noaei t, . AnA 34aHni 6e3 CMCTEM ONoBeLUeHWA onpe-
AenaeTcA no pesynbTataM WCCneAoBaHua noeeaeHUA Mo ASH NpW NoXapax B 3AAHUAX KOHKPETHOrO HasHauYeHUs.

MpK HaNM4MK B 3aaHUK CUCTEMBI ONOBELLEHUA NMI0ASH O NOXape W YNpaBneHWA sBaKyauueil nogei B 3aaHUAX
{aanee - COY3) 1, , NpuHUMaETCH paBHLIM BpeMeHN CpabaTbiBaHWA CUCTEMDI C YHETOM €€ UHEPLIMOHHOCTU. Mpu oT-
CYTCTBUM HEOEXOAMMBIX UCXOAHBIX AAHHBIX ANA ONpeAeneHna BpeMeHn Hayana spakyauum B 3aaHuax 6es COY3 1,
[onyckaeTcs NPUHUMAaTL paBHLIM 0,5 MUH ANA 3Taxa noXxapa u 2 MUH ANA BbilLENeXaLumux 3Taxen.

32, Ecnu mecToM BO3HUKHOBEHMA NoXapa ABnAeTcA 3aMbHoe NoMeLleHune, rae noxap MoXeT bbiTb O6Hapy-
»EeH OIHOBPEMEHHO BCEMU HaXOAALMMUCA B HEM JIIOALMY, TO T, AONYCKAeTCA NPUHUMATL PABHLIM HYIIIO.

B 9TOM cnyyae BEPOATHOCTb P, . ONpeAenaeTca no dpopmyne:

0,999, ecnm toij <0,8-t5,,,-,-
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Y]

Fypij = .
0,001, ecnm #,; 20,874y

33. BpemA OT Hadana noxapa Ao 6510KMpoBaHNA 9BaKyauUOHHLIX NYTe B pesynbTaTe pacnpocTpaHeHuA
Ha HUX onacHbIX PaKTOPOB MOXapa W pacHeTHOE BPEMA SBaKyauun onpeaenaioTcA No MeToaamM, NPUBEASHHBbIM
B NpunoxeHun Ne 5 K HacToAWweRd MeToauke.

Pac4eTHOe Bpems SBaKyauuu 1, BBIMUCNASTCA NPU MAKCUMANBHO BO3MOXHOW pac4eTHON YNCASHHOCTU Nio-
Aeil B 30aHWW, onpedenAemMoil Ha OCHOBE PEleHWit NO opraHusaunn sKcnayatauMm saaHua, ot Hawbonee yaa-
JIEHHOI OT 9BaKyaLUMOHHbIX BLIXOAOB TOYKMW i-Ff0 NomeweHuA. flonycKkaeTca onpeaeneHne pacHeTHOro BpeMeHu
3BaKyalWu Ha OCHOBE SKCNEPUMEHTaNbHBIX AAHHbIX.

Ana onpedeneHuns yKasaHHbIX BbIlWE BESIMHUH Tgnys ¥ 1, AONYCKAETCA AONOMHUTENBHO UCMONL3OBATL METOAN!,
coAepxallmeca B METOANKAX ONPeASNEHNA pacHETHLIX BEAIMYUH NOXAPHOro pUcKa, YTBEPXAeHHbIX B YCTaHOBMEH-
HOM MopAAKe.

34. MNpun onpegeneHun BenMYUH NOTEHUWANLHOrO pucka anAa paboTHUKOB, KOTOPbIE HAXOAATCA B 34aHWN Ha
TeppuTOpUM 06BLEKTA, AONYCKAETCA paccMaTpuBaTh ANA 34aHUA B Ka4eCTBe paciHeTHOro oAnH Haubonee Hebnaro-
NPUATHBIA CLUeHapWii BO3HUKHOBEHWA NOXapa, XapaKTEPU3YIOWMIiCA MaKCUMAasILHOA YCIOBHOW BEPOATHOCTLIO MO-
paxkeHWs YeroBeKa. B aToM crnydae pacHeTHaA 4acToTa BOSHUKHOBEHWA NnoXapa NnpuHUMaeTcA paBHON CYMMapHOR
4YacToTe peanu3aunn BCeX BO3MOXHLIX B 3AaHWKN CLUEHapWeB BOSHUKHOBEHUA noXapa.




35. BepoATHOCTE D, aqaq:)eKTMBHoﬁ paboThl TEXHUYECKUX cpeAcTB No obecnevyeHuto noxapHoi 6esonac-
HOCTH {-ro nomemeHMﬂ npm peanusauuu j-ro cLeHapus noxapa onpeaenfaeTca no ¢popMmyne:

D, = 1']._.[(1'1)#)’ ®
k=1

rae K - 4icno TexXHUYecKux cpeacTB NpoTHBONOXKAPHON 3alMThI;

DWc - BEPOATHOCTb 3th(peKTUBHOrO cpabaTbiBaHUA (BbIMONHEHWA 3ada4du) k-ro TEXHUYECKOro cpefcTaa npu
7-M clieHapuun noxapa AnA i-ro NomMeLeHna 3aaHus.

Mpu OTCYTCTBMN AaHHBIX NO SPPEKTUBHOCTI TEXHUHECKUX CPEACTB BESMYUHEI D, AOMYCKaETCH NPUHMMATL
paBHbIMK O.

36. Mpu onpeAeneHUn 3HadeHuii D, cneayeT y4uTbiBaTb TOMbKO TEXHUYECKWE CPeACTBa, HarnpaBnieHHbe
Ha obecneYeH1e NOXapHOM 6esona0|-|ocm HaxoAALWMXCA (9BaKYMPYIOLMXCA) B i-M MOMELLEHUM 30aHUA o aei Npu
peanusauunu j-ro cueHapua noxapa. Mpu 3TOM y4UTBIBAIOTCA Cneayome MeponpuATUA:

npumMeHeHWe 06BeMHO-NNAHUPOBOYHLIX N KOHCTPYKTUBHBLIX peLUeHUi, o6ecnedmBartolwux orpaHudeHue pac-
NpoOCTpaHeHWA noxkapa B 6e3onacHylo 30Hy (Npy opraHusaLlum sBakyauuu B 6€30nNacHyIo 30HY);

Hanuyme cucTem NPOTUBOALIMHON 3aLLMThI paccmMaTpuBaeMoro NOMeLLeHUA U NyTeil 3Bakyauum;

Ucnonb3oBaHne aBTOMAaTUYECKMX YCTAHOBOK NOXAPHOM curHanusauuu (aanee - AYTIC) B codeTaHuu ¢ COV3;

Hanuyue ycTaHOBOK NOXAapPOTYLWeEHUA B NOMELUeHWM odara noxapa.

Mpu onpeaeneHun yCnoBHON BEPOATHOCTU NOPaXKEHWA NMI0ASH, HaXOAAWMXCA B NOMELIEHWM odara noxapa,
He JOMNyCKaeTCs YYUTbIBATb Hann4ue B 3ToM nomelleHun AYTC n COYS (3a uckriodeHeM crnydaes, Korga noxap
He MOXeT 6bITb OBHapYXeH OAHOBPEMEHHO BCEMMW HaxXoAAWMMUCA B NOMELLEHUN NMIOABMU), a TaKXe YCTaHOBOK
noXapoTyLlWweHus, cpabaTbiBaHWe KOTOPLIX AONYCKAETCA TONLKO NOCNe 3Bakyauuu HaXoAAWMXCA B 3aLUULIaeMOM
NoMeLLeHWUK IS (Hanpumep, NpU HanM4uu yCTaHoBOK rasoBoro NoXapoTyLLSHUA).

MHamenayanbHbIi NOXXapHbIA PUCK B 3aHUAX U Ha TeppUTOopuu obbeKTa
37. UHausuayansHblil NoXKapHbli pUcK {Aanee — nHAWBKUAyaneHbIi PUCK) ANA PaGOTHUKOB 00BbeKTa OUeHu-
BaeTCA YacTOTOM NOopaXKeHus onpeaeneHHoro paboTHMKa o6beKTa onacHeIMU pakTopaMu noXxapa, B3pbiBa B Te-

YeHue ropa.
ObnacTu, Ha KoTopble pasbuta Tepputopna o6beKTa, HYMepyIoTCA:

i=1,.., L
PaboTHUKK OBBeKTa HYMEPYIOTCA:
m=1,.. M.

Homep paboTHUKa /m 0AHO3HAYHO onpeaenAeT HauMEeHOBaHWe AOMKHOCTU paboTHUKA, ero KaTeropuio U apy-
rme ocobeHHOCTU ero NPodeccUoHaNLHON ASATENLHOCTN, HEOGXOAMMON A7 OLIEHKW NoXapHOW 6esonacHocTu. [Jo-
nyckaetcA nposoAuTe pacueT UHAUBKAYANLHOTO pUcka ANA paboTHUKA obbeKTa, OTHOCA ero K O4HOW KaTeropum
Haubonee onacHoi npodgeccun.

38. BenMuuHa WHAMBMAYaNLHOTO pucka R (roA™) AnA paboTHUKa m 0GBEKTA MpW ero HaxXoXAEHUM Ha Tep-
pUTOpPUM 05'b9KTa onpeaenaeTca No opmyne:

R, = qum P(i), ©)

roe P(i) - Benuquua NOTEHUMANLHOTO PUCKA B i-i 06NacTh TeppUTOpHUK O6HLEKTA, roa";
g, — BEPOATHOCTL NPUCYTCTBUA PaGOTHUKA 71 B i-# OGNAacTh TeppUTOPUN 0GbEKTA.

39. BenmuuHa wHAMBKAYaNbHOro pucka R (roA™) AnA paboTHWKa 7 NPU €ro HaXoXaAeHW! B 34aHWN 061beKTa,
o6ycn03neHHaﬂ ONacHOCTLIO NOXapoB B 3AaHUK, onpeaenaeTca no dopmyne:

ZP “Gim, (10)

rae P, - Benw-mua NOTEHUMANBHOTO PUCKA B i-M MOMELLSHUN 30aHUA, roa™";
g,,— BEPOATHOCTbL NPUCYTCTBHA paGoOTHUKA 1 B i-M NOMELLSHUK;

N — yncno nomeweHWin B 3a4aHUKU, COOPYXXEHWUN U CTPOSHUN.

40. UnauenayanbHeIR pUCK paboTHUKA 77 06BeKTa onpeAenaeTCcA Kak CyMMa BEfIMYWMH UHAUBUAYaNbHOMO puc-
Ka Npu HaxoXaeHun paboTHUKa Ha TEpPUTOPUN U B 3AaHNAX 06BEKTA, onpeaesneHHbIX no dopmynam (9) u (10).

41. BepoATHOCTL g, ONpeAenAeTca Mcxoan M3 A0NM BpeMEHW HaXOXASHWUA paccMaTpUBaeMoro Yenoseka
B ONpefenieHHoN 06nacTn TeppuTOpUK WINK B i-M NOMELLSHUN 3JAHUA B TEHEHUEe rofla Ha OCHOBE PeLleHWin No op-
raHn3auuy 3KCnayaTauum 1 TEXHUHECKOro obeyxmBaHnA o6opyaoBaHWA W 30aHUI 06beKTa.

NHanBMAYanbHBbIA W cOLMANBHDIN NOXaPHbLIA PUCK B cenuTebHol 30He B6NM3u o6bekTa

42, na noael, HaxoaAWMXcA B cenMTE6HON 30HE B6MM3M O6BLEKTa, MHAMBUAYANLHLIA NOXAPHLIA PUCK
(Aanee - UHAMBUAYANBHBIA PUCK) NPUHUMAETCA PaBHBIM BENMHMHAM NOTEHLUUANLHOrO pUCKa B STON 30He, onpeae-
NeHHbIM no dopmyne (1).

43. inA o6bekTa coumnanbHblin NoXapHbIi pUcK (Aanee — couuanbHbIA PUCK) NPUHUMAETCA PaBHbLIM YacToTe
BO3HUKHOBEHMA COBbITUNM, BeayLUMX K rubenu 10 u 6onee Yenosex.




Ona nioaei, HaxoaALKXea B cenuTebHoN 30He B6NIK3N 06BEKTa, counaneHblll puck S (roa™) onpeaenaeTcA
no gopmyne:

L
$=>0, (1)
-

rage L —4ucno cueHapues pasBuUTUA NoXapoonacHbiX cuTyauuiin (no)xapos), ANA KOTOPbIX BLINOSHAETCH YCoBUe
N, =10;

N, - cpefiHee Yncno nornblumnx nioaen B cenutebHol 30He B6NM3N 06beKTa B pesynbTare peanusauuu j-ro
cueHapua 1 Bo3AeiCTBMA onacHeIX hakTopos noxapa, B3pbiBa.

44, Benu4uHa N, onpeaensetca no gopmyne:

I
N;=) Qum (12)
i=1

rae I - konu4ecTBo obnacTel, Ha KoTopble pasaeneHa TeppuTopuA, npuneraiolan K o6beKTy (i — HoMep obnacTu),
Q,, — YCroBHaA BEpOATHOCTL MOpaxeHWA YesioBeKa, HaxoAfLerocs B i-ii 06nacTy, onacHsIMi (akTopami
npu peanunsauunm j-ro cueHapus;
n,— CpefHee Y1Cro NoAeit, HaxoaaLwmxcs B i-i obnacTy.

NPUNOXEHWE Ne 1
K nyHKTY 15 Metognku

CBeAeHMA No YacToTam peanusaluu MHULMUPYIOLLIMX MoXXapoonacHble cuTyauum
cobbITUN ANA HeEKOTOpPbIX TUNOB oﬁopyn,osaHuH 06'beKTOB, YJacToTam yTevyek
N3 TeXHONoOrn4eckKmnx prGOHPOBOAOB, a TakK)XXe JyactToTam
BO3HUKHOBEHMA NOXXapoB B 3JaHNAX
Tabnunya 1.1

YacToTbl peannsaliny HHALMKPYIOWHX NOXapoonacHbie CUTYaLMK COOBITHH
AFf HeKOoTopbiX THROB obopyaoBaHNA 0OOBEKTOB

HaumeHoBaHUe NHnuvmpyrowee Hacrora
oBopyaosaHuA aaputo cobbiTne AvameTp OTBSPCTUR UCTEUSHUA, MM paarep:‘:;faa”""’
PesepByapbl, eMKOCTY, | PasrepmeTusauua ¢ noc- 5 4,010°
cocyasl U annapatsl neayoWwmm ncTeyeHnem 12,5 1,010
noa AaefeHuem XKUIKOCTH, raza unu Apyx-
¢hazHoli cpeabl :g 2'2'1 g:
100 1,710°¢
MonHoe paspylueHue 3,0-107
Hacocbl (LeHTpobexHble) | PasrepmeTusauuA ¢ noc- 5 4,310
neayioWwmm ncTeyeHnem 12,5 6,1-10
XWAKOCTW unu AByxdas-
HOM cpeapl Eg Z’;j‘g—:
AuameTp noasoaALLero/ 1,010+
oTsoAswero Tpybonposoda
Komnpeccopel PasrepmeTtusauuma ¢ noc- 5 1,1-102
(UeHTpOBeXHEbIE) NeAayroLnUM UCTeYeHnem 12,5 1,3108
rasa 25 3,910°
50 1,310
MonHoe paspylleHune 1,0-10
PesepByapbl ANA xpaHe- | PasrepmeTusauua ¢ nocne- 25 8,8.10°
HuA IBX v roproymx AYIOLLMM UCTEYEHUEM Xuna- 100 1.2.10%
Xugkocten (panee - K) | kocTu B ob6BanosaHune ’ ”
MoV AABMEHM, 61IM3KOM MonHoe paspylueHne 5,0-10
K aTMocgepHoOMY
Pesepeyapsl ¢ Nnasaw- | Moxap B KOMbLUEBOM 3a30- - 4,610
el KpblLuen pe no nepuMeTpy pesep-
Byapa
Moxap no Bcelt NoBepx- - 9,3-10+
HOCTU pesepByapa




OxoHyanne Tabn. 11.1

YacTtoTta
m;g: :‘J:: a‘g:mnlow]brsﬂee Jluame‘rp oTeepcTUA NCTEYESHUA, MM pasrepmeTUsaumn,
rog!
PesepByapbl co cTauuo- |[loxap Ha AbixaTenbHoM - 9,0-10°°
HapHOW KpbllLei apmarype
Moxap no Bcel nosepx- - 9,0.10°®
HOCTW pe3epByapa

MpumevaHue. 3peck 1 ganee Noj NONHLIM PaspylieHMeM NOAPAsYMEBAeTCA YTeuKa C AYamMeTPOM NCTEYEHWA, COOTBeT-
CTBYIOWVM MaKCUMaNbHOMY AVaMeTpy NoABOAALLEro U OTBOAALIETO TPYGONPOBOAA, UMY PaspyLISHUA pe3epByapa, eMKOCTH,
cocyfa unv annapara.

Mpy onpeAeneHun YacToThl pasrepMeTusauumn UbLTPOB U KOXYXOTPYBHbLIX TENNOOBMEHHUKOB YKasaHHoe
obopyaoBaHue AONYCKAeTCA paccMaTpuBath Kak annaparbl o4 AaBfeHnem.

AnnapaTtbl BO3OYLHOMO OXMaXASHWA AOMYCKAeTCA paccMaTpuBaTh KakK y4acTKW TEXHONOrUYeCKUX Tpy6o-
NpOBOAOB, ASIMHA KOTOPLIX COOTBETCTBYET CYMMApPHOW ANMHe TPy B MyyKax TEMsIo0BMeHHUKa.

YacToTa peanusauuu cueHapueB, CBA3AHHLIX C 06pa3oBaHUEM OFHEHHOTO Lapa Ha eMKOCTHOM 060pyaoBa-
HUU CO CXXUXKEHHbIMKU razamu 1 JIBXK BcneacTBUe BHELLHEro BO3ASUCTBUA O4ara noxapa onpeaenfaeTca Ha OCHoee
npoueAypbl NOCTPOSHUA NOrMYECKUX AePEeBbLEB COBLITUN, MPUBSAESHHON B NPUNOXEHUU Ne 2 K HacToAwWweln MeToau-
Ke. [pyu OTCYTCTBUU HEOBXOAUMBIX AAHHLIX AONYCKAETCA MPUHUMATL YacTOTY BHELWHEro BO3AeiCTBUA, NPUBOARA-
Lero K peanusaunu orHeHHOro Wwapa, paeHon 2,5-10-° roa™' Ha oAWH annapart (pe3sepByap).

Tabnuya 1.2
HacToThi yTe4eK H3 TeXHOTOTMYECKHX TPyoonpoBsodoB

YacTora yTeuek, (M~ - roa™’)
OuameTp
TpybonpoBope, Manan CpepHan 3HaunTeneHan Bonbwan
MM (AvameTp oTBEpCTHA | (AMaMeTp OoTBepCTYA | (AUamMeTp OTBEPCTUA | (AMaMeTp OTBEPCTUA Paspeis
12,5 MM) 25 Mm) 50 Mm) 100 Mm)

50 57-10°% 2,4 .10% - - 1,4-10%

100 2,8.10° 1,2.10°% 4,7 - 107 - 24 -107

150 1,9-10° 7,9-107 3,1-107 1,3-107 25-10°

250 1,110 4,7 -107 1,9-107 7,8-10° 1,5-10%

600 4,7 -107 2,0-107 7,9-10° 3,4-10° 6,4-10°

900 3,1-107 1,3-107 52-10° 2,2-10° 4,2-10°

1200 24 -107 9,8-10° 3,9-10° 1,7 -10° 32-10*

Tabmuya f11.3
YacToTbi BO3HMKHOBOHMA MOXapPOB B 3AaHNAX
HaumeHosaHne obbeKTa YacToTa BOSHUKHOBEHMA
noxapa, (M2-rog™)
BneKTpocTaHumm 22-10°
CKnaabl XMMUYeCKOW NpoayKumm 1,2-10°%
CKnaabl MHOrOHOMEHKTATYPHOR NpoAyKLUu 9,0-10°
MHCTpYyMeHTanLHO-MexaHn4yeckmne Lexa 06-10°
Llexa no o6paboTKe CUHTETUYECKOTO KaydyKa 1 UCKYCCTBEHHBIX BONTOKOH 2,7-10°%
JIuTeliHble M NNaBuNbHbIE Liexa 1,9-10°
Llexa no nepepaboTKe MACHLIX U PLIGHBLIX NPOAYKTOB 1,5-10°
Llexa ropadein npokaTku MeTasnnos 1,9.10°
TEeKCTUNLHbIE NPOU3BOACTBA 1,5.10°
NMPUNOXEHUWE Ne 2

K nyHKTY 17 MeTogmnku

MNpoueaypa NocTpoeHUA Noru4ecKoro gepesa cobblTUIA

HactoAwmi meTof No3BONAeT onpefenuTh pasBUTUE BO3MOXHLIX MOXapOoOonacHbIX CUTYaUuin U NOXapos,
BO3HUWKaIOWWX BCIEACTBUE peanusaumm UHULUMMPYIOLLMX NOXapoonacHylo cutyaumio cobbiTUin. AHanv3 gepesa co-
BbITUA NpedcTaBnAeT coboii «OCMbICIIMBAEMbIN BNepesy» NPOLECC, TO €CTb NPOLECC, NPU KOTOPOM UCCRefoBaHue
pa3BUTUA NOXapOOMNaCHOW CUTYaUWMn HAYMHAETCA C MCXOAHOro COBbITUHA C PacCMOTPEHWEM Lenu nocnemyowmx
COBbITUIA, NPUBOAALMX K BOSHUKHOBEHWIO MOXapa.

Mpu NOCTPOEHUK FTIOrUHECKUX AEPEBLEB COBLITUI YUUTLIBAIOTCA CreayioLme NONoXeHNs:

BbliBUpaeTCcA noxXapoonacHaa cuTyauud, Kotopad MOXeT nosJieYb 3a coboi BOSHUKHOBEHMWE aBapuu C noxa-
pPOM € AarbHeNLWnM ero pasBuTUeEm;




pasBuTUE MOXAPOONACHOW CUTYaLMM U NOXapa A0MKHO paccMaTpuBaTbCA NOCTAANIHO C YYETOM MecTa ee
BO3HWKHOBEHUA Ha O6BEKTE OUEHKN PUCKA, YPOBHA NOTEHUMANBHON ONACHOCTH KaXKAOW CTaaun U BO3MOXHOCTH
ee NoKanusauuuM 1 NUKeMAauuu. Ha nordeckoM aepese COGbITUN CTaaun PasBUTURA NOXAPOONAaCHOW CUTYaunu
1 roxapa MoryT oTobpaxXxaTtbCA B BUAS NPAMOYTONLHUKOB WKW APYruX reoMeTpudecknx puryp ¢ KpaTKumun Hasga-
HUAMKU STUX CTAAUR;

nepexoa ¢ paccMaTpuBaeMon CTaguu Ha HOBYIO ONPeaenseTcn BO3MOXHOCTLIO NGO floKanusauun noxa-
POONAaCHOW CUTYaLMK UAKM NOXapa Ha paccMaTpuBaemMon cTaammn, NUGO pasBUTHA NOXapa, CBA3AHHOrO C BOBSe-
YeHWeM pacnonOXeHHbIX PAAOM 34aHUNA, NOMELUSHUIA, a TaKXe TEXHOMNOrMY4eckoro o6opyaoBaHua B pesynerate
BSIMAHUA HA HUX ONacHbIX (haKTopPOB NoXapa, BOHMKLINX Ha paccMaTpuBaemMon CTaaun. YCNOBHbIE BEPOATHOCTHU
nepexoa0s NOXKapoONacHOW CUTYaUWKU UK NoXapa co CTaAun Ha CTaauio OAHOW BETBU UM C BETBU Ha BETBL ONpe-
OenATCA UCXOAA U3 CBOWCTE BOBMNEYEHHDLIX B NOXAPOONACHYIO CUTYaLMIO UNKN NOXAP FOPIOYUX BeLECTB (PU3UKO-
XUMUHECKWE M NOXApOoOoNacHbIe CBOMCTBA, NapameTpbl, NPYU KOTOPLIX BelecTBa 06pallaloTcA B TEXHONOrMHECKOM
npouecce U T. 4.), YCIOBHOW BEPOATHOCTU peanu3aunmn pasfiMdHbIX MeTEeopOnorm4eckux ycnosun (temneparypa
OKpY>XXaloWwen cpeabl, CKOPOCTL U HanpassieHue BeTpa W T. A.), HaNUYMA U YCNOBHOW BEPOATHOCTK 3thpeKTuB-
HOro cpabatbiBaHUA CUCTEM NPOTMBOABAPUAHON W NPOTUBONOXaPHOW 3aWMTLl, BENWYMH 30H NOpaXXeHMA onac-
HbIMU (haKTopaMu noxapa, 06 LeMHO-MAAHUPOBOYHBIX PELWSHNI U KOHCTPYKTUBHBIX OCOBEHHOCTEN 060pyAOBaHNA
W 343aHUIA NPOU3BOACTBEHHOrO 06BEKTA. MpK 3TOM KaXK Aok CTaauu MHOTAa NpuceansaeTcA MASHTUGUMKALUUOHHBIA
HOMEp, OTpaXKaloLWuiA NocneaoBaTesIbHOCTL NEPEXOA0B CO CTaaun Ha CTaaunio;

nepexoa Co cTaguun Ha CTafuio, Kak npasusno, 0TOGpaXxaeTca B BUAS COSAMHAIOWMX NIMHWIA CO CTPenKamm,
yKasblBaOWWMKU HaNpaBneHuA pasBUTUA NOXAPOONACHON cuTyauuu 1 nocneayowero noxapa. MNpu 3ToM coeau-
HEHUA CTaauin AOMKHBI OTPaXKaTb BEPOATHOCTHbLIA XapakTep COBLITUA C BLINOHEHWUEM YCNOBUA «UMK» UMK «Aa»,
«HeT»,

ANA KaXA0i CTaaun peKoMeHAyeTcA yCTaHaBIMBaTh YPOBEHb €8 ONACHOCTU, XapaKTepusyIoWnincea BO3MOX-
HOCTLIO Nepexona NOXapoonacHoi CUTYaLUMM UNu noxapa Ha coceaHne ¢ NOXXaPOONacHbIM Y4aCcTKKU 06beKTa,;

npy NOBTOPEHUW OAHUM M3 MYTER YacTu APYroro NyTv paseuTUA 4NN YNPOLWEHWA NOCTPOSHNA NOrMYECKOro
nepepa co6bITUI MHOTAA BBOAAT 0603HaUYeHWe, NpeacTaBnaAloWee CO60i COOTBETCTBYIOWYIO NMMHUIO CO CTPENKOW
M HaANKCb «Ha CTaauio (KoA nocneayiowen cTagun)».

Mpu aHanuse foruueckux gepeBLeB cobbiTUI PYKOBOACTBYIOTCA CNEAYIOLUMMUA NOMIOXKEHUAMM:

BO3MOXHOCTb NpeaoTBpalleHus AarnbHellero pasBUTUS NOXAapoONacHOW CUTYauun U noXkapa 3aBUCHT
OT KONMMYECTBa CTaAMUA U BPEMEHH UX NMpoTeKaHuA (T. €. OT ANMHLI NYTU PasBUTUA NOXapPOONAacHON cuTyauumu 1 no-
wapa). 3to obycnoenuBaeTcA 60NbLSH BEPOATHOCTLIO YCNELWHON NMKBUAALMKM NOXAPOONACHOW CUTYaUuMu U no-
»apa, CBA3aHHOM ¢ yBESIMUYEHUEM BPEMEHW Ha NOKaNN3aUmnio NOXapoonacHoON CUTyaumum 1 noXxapa n Konu4ecTBoM
cTaauin, Ha KOTOPLIX 3Ta NOKanM3aUna BO3MOXHE;

Hanuuue y CTaaumn pa3BeTBSHWA NO NPUHLUKUNY «Wk», OQHO U3 KOTOPbIX NEPEXOAUT Ha CTaAMIO JIoKan3auum
NOXapoonacHoi cuTyaUun UK noxapa (Hanpumep, TYLWeHWe ovara noxapa, CBoeBpeMeHHoe obHapyXXeHue yTeu-
KW M NMKBUAAUWA NPONUBA, NepeKpbITUE 3anopHOR apMaTtypsl i T. n.), CBUAETENLECTBYET O BO3ZMOXHOCTU npe-
oTBpaLLeHWA fanbHenWwero passUTHA MOXapoonacHON CUTYaUWUK U noxXapa No 3TOMY NyTW.

3HayeHWe 4acToThl peanusaumnn oTAenNLHO| CTaann Aepeea CobLITWIl UMM cUueHapua onpeaenseTca nyTem
YMHOXEHWA YacTOTbl BO3HUKHOBEHUA MHULMWUPYIOLLEro cOBLITUA Ha YCNOBHYIO BEPOATHOCTL PA3BUTUA NO KOHKPET-
HOMY CUEHapuo.

B tabn. M2.1 npMBOAATCA peKOMeHayemble YCITOBHbIE BEPOATHOCTU MIHOBEHHOrO BOCMMAMEHEHUA W BOCcNNa-
MEHEHUA C 3a0ePXKON MO BPEeMEHW B 3aBUCUMOCTH OT MAacCoOBOrO pacxoda CKOPOCTM UCTEYEHUA FrOpIOHUX rasos,
ABYXchazHOI cpeabl WS XUAKOCTH NPKU pasrepmeTnsaunm TUNOBOro TEXHOMOrMYECKOro 060py40BaHNA Ha O6bEKTE.

Ona NerkoBocrNaMeHsIoLUMXCA XUAKOCTEN ¢ TeMnepaTypoit BCNbIWKW MeHee +28 °C A0NXHEI MCMOML30-
BaTbCH YCNOBHbIE BEPOATHOCTU BOCNTAMEHEHUA KaK ANA ABYXa3HOA cpeabl.

Mpu onpeneneHUM YCNOBHLIX BEPOATHOCTEN peanusaumMn pasnuuHbIX CUeHapueB AOMKHbI NPUHUMATLCA
BO BHUMaHWe CBOWCTBA NOCTYNALMX B OKpYXKaloLee NPOCTPAHCTBO FOpIoUMX BeLLeCTB, YCNOBHLIE BEPOATHOCTU
peanusaunu pasnMyHbIX METEoPOSIorMYeCcKMX YCNOBUIA (TemMnepaTypa oKpyxatoLwei cpelbl, CKOPOCTb U Hanpaesne-
HWe BeTpa U T. A4.), HaM41e U YCNOBHbIE BepOATHOCTU 3thheKTUBHOrO cpabaThiBaHNA CUCTEM NPOTUBOABAPUIAHO
M NPOTUBONOXAPHON 3aLlMThl U T. A,

Tabnuya 2.1

YenoBHas BepoOATHOCTL MFHOBEHHOIO BOC/IaMeHeHUA ¥ BOCIITaMeHeHUA ¢ 3afepXKKoN
YcnoeHaA BEepOATHOCTL

YCnoBHaA BOPOATHOCTL cropaHvA ¢ o6pasoBaHeM
Maccosebili pacxoa YcnosHaA BePOATHOCTL nocneaytowero BocnnameHeH1A M3BbITOYHOrO AaBNEeHWA Npy
NCTeYeHWA, Kr/c MFHOB&HHOrO BOCMNaMEeHeHUA Mp1 OTCYTCTBUWN MIHOBEHHOMO obpasoBaHWW ropoYero raso-
BocnnameHeHUA napoBo3gyLWHOro obnakau ero
nocneayolemM BoCcnnaMmeHeH1Un
Homu-
Asyx- OByx- Deyx-
OnanasoH gs:xgz ras thasHan zng; ras ¢dasHan zggﬁ; ras tpasHan zg'gfl;
cMech cmech cMech

3HaYeHWe

Manbiit | 0,5 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,080 | 0,080 | 0,050
(<1)
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Okonyanne Tabn. 2.1
YcnosHaAa BEePOATHOCTL

YcnosHaA BEPOATHOCTL CropaHuA ¢ o6pasoBaHMem
MaccoBelii pacxon YcnoeHas BepoATHOCTL nocne aytowero BocnnaMeHeHUA 136LITOMHOTO AABNEHWUA NPU
UCTEYEHVR, Kr/c MrHOB@HHOrO BOCNNaMeHeHVA npy OTCYTCTBUW MIHOBEHHOTO 0bpazoBaHN FOpHOYero raso-
BOCNAaMEHEHUA napoBo3fywWHoro obnakau ero
nocnenymoilemMm socrnnamMmeHeHAn
Homu-
Aeyx- Aeyx- Aeyx-
HanbHoe Kna- XKna- Kwna-
OnanascH ras hasHan ras dasHan las dasHan
cpefHee KOCTb KOCTb KOCTb
sHAYEHME cMech cMecH cMech
Cpega- 10 0,035 0,035 0,015 0,036 0,036 0,015 0,240 0,240 0,050
HW
(1-50)

Bonb- 100 0,150 0,150 0,040 0,176 0,176 0,042 0,600 0,600 0,050
LLIOWH
{>50)
MonHbIiA He 0,200 0,200 0,050 0,240 0,240 0,061 0,600 0,600 0,100
paspuiB | onpege-
NeHo

MPUJTOXKEHUE Ne 3
K nyHKTy 18 MeTtoguxu

MeToabl oL4eHKU onacHbIX hakTOpPOB NnoXapa

1. B HacToALWEeM NPUAIOXKEHUN NPeACTaBNEHbl METOAbl OLEHKKU ONAacHbIX hakTopoB, peannsyloWwnxca npu pas-
JIUYHBIX CLUEHaPUAX NOXAapPOoB, B3PLIBOB Ha TEPPUTOPUN 0OBEKTA U B CENUTEGHON 30HE B6NU3N OObeKTa.

nA oUeHKM onacHbIX (haKTOpOB, peanuayomxcs Npy noXxapax B 3aaHuAX (NoMewweHnAX) o6beKTa UCnosb-
3YI0TCH METOAbI, pernaMeHTUpoBaHHbIe NpUnoXeHnem Ne 5 K HacToswei MeToauke.

. AcTeueHne XXUAKOCTH U rasa
UcTeveHue XXNOKOCTH

2. PaccMaTtpuBaeTcA pesepsyap, Haxoaawuiica B ob6sanosaHuu (puc. 3.1).

BeoasTcaA cneaytowne A0NYLWEHUA:

UCTEYeHMe Yepes oTBepcTUe ofHodasHoe;

pesepByap UMeeT NOCTOAHHYIO NoLWadb Ce4YeHUA NO BLICOTE;

AnameTp pezepeyapa MHOro 6onblue pasMepoB OTBEPCTHS;

pasmepbl OTBEPCTUA MHOMO 60MbLUE TOMWMHBEI CTEHKM;

MOBEPXHOCTb XMUAKOCTWU BHYTPU pesepByapa ropusoHTasnbHa;

Temneparypa XXMAKOCTU OCTaeTCA NOCTOAHHOW B TEHEHWE BPEMEHUN UCTEYEeHUR,

MaccoBblii pacxod XUAKOCTU G (Kr/c) Yepes OTBepCTHE BO BpeMeHH ¢ (C) onpedenneTtca no hopmyne:

2 2
G(t) = GO_P&"PA—:"'"‘.

rae G,— MaccoBblil pacxof B HavaslbHbIli MOMEHT BpeMeHU, Kr/c, onpedenAemMslii no dopmyne:

Gﬂ =""pAhof -,JZ-g-@ _hho! )r (N3.2)

rae p - NJOTHOCTb XUAKOCTH, KI/M?;
g — YCKopeHue cBoboaHoro nagexHus, g = 9,81, m/c
K — KO3 DULNEHT UCTEYEHNUS;
A,,,- nnowaab 0TBEpPCTUA, M
h,, = BBICOTA PACNOSIOXKEHNA OTBEPCTUA, M,
Ay - Nowank ceveHna pesepayapa, M2
h, - HauanbHana BeICOTa CTOMGa XUAKOCTU B pesepByape, M.
BricoTa cTon6a XuAaKoCTU B pesepayape 4 (M) B 3aBUCUMOCTU OT BpeMeHU ¢ ONpeaenaeTca no dopmyne:

G gpi-AZ, .2
h(f)=hy——2—t+ hol ~_ M3.3
(O)=h o Ag 242 ha2)

Ycrnoeue nepennBa CTpyu XUAKOCTH (Npu A, > h, ) Yepes obBanoBaHue onpeaenaeTca no opmyne:

¢ (N3.1)

By 2 H+ f (N3.4)

roe H — BbicOTa 06BanoBaHusA, M;
L - paccTORAHWE OT CTEHKYW pesepByapa A0 06BarioBaHug, M.
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Konn4ecTBo XUAKOCTU m (Kr), NepenmBLLEncA Yepes

obBanoBaHue 3a rnosiHoe BpemA UCTeveHud, onpeaenaeTcd
no ¢popmyre:
A {posr 2,2
geut - A%
m= | G@)-dt=G,t,,, -28* LM 2
‘! ( ) 0 °*pour 2. AR pour
(N3.5)
"0 % raet,,, — BPEMA, B TEYEHUe KOTOPOro XMAKOCTb Nepenuea-
eTcA Yepes obeanoBaHue, ¢ (T. €. BPeMA, B Te4eHHe KOTO-
H poro BeinonHaeTcA ycnosue (MN3.4)).
Benuuunat,, onpeAenaeTcA no popmyne:
Y _—biVb’*-4-a-c (n3.6)
o= '
L rae g, b, c — napameTpbl, KOTOpbIe onpeaenAlTCcA No ¢hop-
€ E— Mynam:;
a=g-u’- A5, /(2- AR), w2, (N3.7)
Puc. M3.1. Cxema AnA pacyeTa NCTe4YEHUA b=- Go » W/C; (N3.8)
XMAOKOCTW U3 OTBEPCTUA B pe3epByape p-Ag
c=h0—H—£, M. (M3.9)
B

B crydae, ecnu XWIKOCTL B pesepeyape HaxoamMTcs NoA U3bbITOYHbIM AaBneHuem AP ([1a), BenuunHa MrHo-
BEHHOro MaccoBoro pacxoaa G, (Kr/c) onpeaenaerca no gopmyne:

Gy =p-p-Apg-2-APIp+2-g-(hy = hyy) (M3.10)
[nA onpeeneHunA KonuyecTsa XUAKOCTH, NepenuBlueiica Yepes obBanoBaHue, U BpeMeHU nepenuvea credy-
€T NPOUHTErpUpPOBaTh COOTBETCTBYIOLLYIO CUCTEMY YPaBHEHUN, Tae BefMuuHa AP MOXET 6blTb NEpeMeHHON.

WUcTeueHune cxxaroro rasa

3. MaccoBan CKOPOCTb MCTEUEHHA CXATOTO rasa us pesepeyapa onpeaensaeTca no Gopmynam:
JAOKPUTUHECKOE NCTEYEHHE:

1i(y-1)
nonPas[ 2 |7 (N3.11)
Py (y+1

2.9 (P 2hy P (-1 /2
AP oo- JE] | f ; n3.12
G=A;, W By -py (_{_J (PVJ (PVJ ( )

CBEPXKPUTUHECKOS UCTEeYeHWe!

¥(r-1)
npu & < [L] ; (N3.13)
P, (y+1

5 -1 2
] , (N3.14)

G= WP oo v =
Ao v'PvY [‘Y 1

rae G — MaccoBblii pacxod, Kr/c;

P - atmocepHoe aaeneHue, Na;

P, - naeneHve rasa B pesepsyape, Ma;

¥ — NoKasarernb aguMabarsl rasa;

A, - nnowank 0TBEpPCTUA, M2

B — KO3 PULUEHT UCTEUEHUA (NPW OTCYTCTBUM AaHHLIX AONYCKAeTCA NPUHUMATL paBHbIM 0,8);

Py, — MNOTHOCTb rasa B pesepeyape NpuU AasneHun P, Kr/w.

UcTeueHue CXXUXEHHOro rasa us oTBepcTUA B pesepByape
4. MaccoBasi CKOPOCTb UCTEHEHWA NapoBoi daskl G, (KI/C) onpeaenseTca no hopmyne:

Gy =p-Apy J[;cg}}; (0,167 - P3+0,534- PY*), (113.15)
c
rae pn — Kos@UUUEHT UCTEYEHUS;
A, ,- nnowaab oTBepcTHA, M2,
P - KpuTh4eckoe AaBreHne CXWXKEHHOro rasa, Ia;
M - monApHaa macca, Kr/Mosb,

R - yHuBepcanbHaa rasobad NOCToAHHaA, pasHad 8,31 I/ (K-Monb);
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T, - KpuTHYecKan TemnepaTypa CXXWXEHHOro rasa, K;

P, =P /P - 6e3pasMepHOe AaBfieHne CXXMXXEHHOro rasa B pesepeyape;

P, - DaBneHue CXKEHHOro rasa B pesepsyape, Ma.

MaccoByo CKOpOCTb MCTEYEHWUA NapoBoit hasbl MOXHO TakxXe onpeAenaTh no ¢popmynam (M3.11)-(N3.14).
MaccoBas CKOPOCTb UCTEHEHMA XIUAKON hasbl G, (kr/c) onpeaenaetcA no hopmyne.

P Py
Gy =Gy - Py m’ (N3.16)
1,22-T2?)

rae p, - NOTHOCTb )KIMJ.KOM asbl, Kr/ms;
Py — MNOTHOCTL NAPOBON thaskl, Ki/m®,
T, = T/'T, - BespasmepHan TeMnepaTypa CXUXEHHOro rasa,
T - TemnepaTypa COXUXXEHHOrO rasa B pesepsyape, K.

PacTeKkaHue XXUAKOCTH NPU KBa3UMIHOBeHHOM pa3pylUeHUM pesepeyapa

5. Mo KBasMMIrHOBEHHLIM paspyLleHneM pesepsyapa cneayeTt NoHUMaTh BHe3anHbIA (B TeHEHWe CeKyH.A Unu
fonei ceKyHa) pacnag pesepsyapa Ha NPUBNUSUTENLHO PaBHbLIE NO pasMepy YacTu. [MpW Takoi NoXapoonacHo
cUTYyaLMn YacTb XpaHUMOW B pesepeyape XWAKOCTU MOXET NepenuTbea Yepes o6BarioBaHue.

Huxe npedcTaeneHa maTemaTUdeckan MoAenb, NO3BONAKOLWAA OUEHUTbL A0SO XWUAKOCTH, Nepenuvelleica
Yepes obBasioBaHue Npu KBasMMrHOBEHHOM paspylleHun pesepsyapa. MNpUHATLI creaylolme gonyLeHus:

paccMaTpuBaeTCca NiocKana oaHOMepHan 3aaada,;

BpemMA paspylleHusa pesepByapa MHOrO MEHbLUE XapaKTepHOTro BPEeMEHW ABUXEHWA T'MAPOAMHAMWUYECKON
BOSIHbI A0 0OBanoBaHus;

XWAKOCTb ABIAETCA HEBASKOM;

TPEHWe XNAKOCTN O NOBEPXHOCTb 3eMNN OTCYTCTBYET;

NOBEPXHOCTb 3eM/N ABNASTCA MSIOCKOM|, FOPUIOHTANEHOM.

CuecTema ypaBHEHWI, onuckiBaloLWMX ABUXEHHWE XKUAKOCTH, UMEET BUL;

ah ak
h—hg)-ul=0
EAC ) , (M3.17)

roe 4 — BbicoTa cTonba XWAKOCTU Hagd (PUKCUPOBaHHLIM YPOBHEM, M;
h - BbICOTa NoACTUMAoWeH MOBEPXHOCTU HAA (PUKCMPOBAHHLIM YPOBHEM, M,
u — CpPeAHAA No BbiCOTE CKOPOCTb ABWXEHUA CTONGa XUAKOCTU, W/C;
X — KOOpAWHATa BAOMb HaNpaBieHUA ABUXEHUA XUAKOCTU, M;
t - Bpems, C;
- ycKOpeHue cBO60AHOro nafeHus, g = 9,81, m/c?.
paHUYHbIE YCNIOBUA C y4ETOM FreoMeTpun 3aaa4du (puc. M3.2) umeloT BUA!

oh  _q (N3.18)
ox x=0
u,_, =0 (M3.19)
oh (N3.20)
x|,
V2 (k-6 Ih, ecmh > a
| = , (N3.21)
x=b

0,ecmh<a
roe a - BbicOTa obBasioBaHuA.
MaccoBasa aons xuakoctn Q (%), nepenuewelica Yepes obBanoBaHne K MOMeHTY BpemeHu T, onpepenseT-
€A no popmyne:

T
IuN (i —a)dt
_ .0

Q=100 h R , (N3.22)
rae u, - CPeaHAA Mo BLICOTE CKOPOCTb ABUXEHUA CTONGA XNAKOCTU NpU x = b, W/c;

h,, - BbICOTa CTONGA XUAKOCTU NPU x = b, M;
h, - HayanbHan BbICOTa cTONGa XMAKOCTU B pesepayape, M;
R - wupuHa pesepsyapa, M

13




Ipaduk pacyeTHON U SKCNepUMeH TanbHOI 3aBUCMMOG Tl MACCOBOI AONM Nepenneleica Yepes obBasnoBa-
HUe XXNAKOCTH £ OT napameTpa alho npeacTaeneH Ha puc. [13.3.

A Q%
b 4 ol
50 e
40 o
& w0 p
I 2k
. 10 F
R L E2 1 N
N i b 01 02 03 04 05 06 07 08 09 10 11
- alhg
Puc. N3.2. TunuyHaA KapTMHa ABWKEHUA Puc. 13.3. 3aBucuMmocTb ACNN
MUAKOCTH B 06BaNOBaHMM NPU KBAa3UMIHOBEHHOM nepenuBeiicA Yepes obBanoBaHue
paspylleHun pesepByapa: »naxocrn Q or napametpa ah;
— —— - ypoOBeHb Ha4aNnbHOTO CTONGA XUAKOCTH; 1 - pacHeT; 2 - 3KCNepUMeHT

——— - YPOBBHb XXUAKOCTH B MPOMEXYTOHHbIN
MOMEHT BpemeHH (pesynbratbl pacyera)

Il. KonnyecTBeHHaA oueHKa Macchl FOpIoYMX BelecTs, NocTynalmx
B OKpY)Kalolliee NPOCTPAHCTBO B pe3yfibTaTe BO3HUKHOBEHUA NOXXapoonacHbIX CUTyaLui

6. KonuyecTBO NOCTYNMBIIKMX B OKPY>Xalollee NPOCTPAaHCTBO MOPIOYMX BelecTB, KOTopble MOryT obpasoBaTth
B3PbIBOONACHb!€ ra3oNapoBo3ayLiHbIe CMECH UK NPOSTMBbI FOPIOYNX CHKUIKEHHbIX ra308, NErKOBOCINTAMEHAIOWINX-
CA U ropIoYNX XXUAKOCTEN Ha NOACTUNAIOWIEH NOBEPXHOCTH, ONPeAenaeTCcA HCXOAA U3 CNeayIoLNX NPEANOCHINOK:

a) NPoOMCXoAUT pacueTHaA aBapuA OAHOIO U3 pesepByapoB (annapaTos) um TpyoGonpoBoAa;

6) BCe coaep>xMMoe pesepsyapa (annaparta, Tpy6onpoBoAa) WM 4acTb NPOAYKTA (NPU COOTBETCTBYIOLIEM
0B0CHOBaHUM) NOCTYMaeT B OKpy)Kalowee NpocTpaHcTeo. [pu 3ToM B Criyuyae HaMUMA Ha 06bEKTe HECKOMbIKNX
annapartoB (pesepByapoB) pacueT cneayert NPpoBoanTL ANA KOKAOIO pesepByapa (annapaTa);

B) Npyu pasrepmeTusaLmMm pesepsyapa (annapara) NpoucxoanT OAHOBPEMEHHO yTeuKa BelecTs U3 Tpybonpo-
BO/AOB, NUTAOLWMX pe3epByap No NPAMOMY U 0OpaTHOMY NOTOKY B Te4YeHWUe BpeMeHn, HeoOXoANMOTO ANA OTINIoYe-
HUA TpyGonpoeoaos. PacueTHoe BpeMa OTKAYeHNA TpyBonNpoBOAOE ONpeaenaeTca B KabKAOM KOHKPETHOM Cny-
Yyae Ucxoaa u3 peasibHol 06CTAHOBKM, U AOSDKHO Gbl Tb MUHUMASbHBIM G YHETOM NAcNOPTHLIX AaHHBIX Ha 3anopHble
YCTPOWCTBA U UX HAAEXKHOCTH, XapaKTepa TeXHOMOMMYECKOro NPoLecca U BuAa pacyeTHol aBapun.

Mpu OTCYTCTBMM AaHHbIX AOMYCKAETCA pacyeTHOe BPemA OTKAIYEHUA TEXHOMOrMYecKux Tpybonposoaos
NPUHUMATL PaBHBLIM

BpemMeHn cpabaTblBaHNA CUCTEMbl ABTOMATUKN OTKNIOYEHHUA TPYCONPOBOAOB COMMIACHO NACNOPTHLIM AaHHbIM
YCTaHOBKMW, €GN BepoATHOCTb OTKa3a CUCTEMbl aBTOMATUKY He npesbiwaeT 0,000001 B roa unn obecnedeHo pe-
3epBUPOBAaHIE €€ BNEMEHTOB;

120 ¢, ecrim BEPOATHOCTL OTKa3a CUCTEMbl aBTOMATUKM NpésbllmaeT 0,000001 B roa u He obecneveHo pesep-
BUPOBAHNE €€ SFIeMEeHTOB;

300 ¢ npy py4HOM OTKITKOYEHWNH

r) B KayecTBe pacyeTHOWM TeMnepaTypbl NPN NOXXAPOONACHOH CUTYaLUMKU G HA3EeMHO PacnoNoKeHHbIM obopy-
A0BaHNeM ACNYCKaeTCA NPUHUMATL MaKGUMASTbHO BOSMOXKHYIO TeMnepaTypy BO3Ayxa B COOTBETCTBYIOWEN KNK-
MaTWUYEeCKO 30He, a NMPN NOXAaPOONAaCHONH CUTYaLMK G NOAISMHO PacnoNnoKeHHbIM oBopy AoBaHNeM — TemnepaTypy
rpyHTa, YCNOBHO PaBHYIO MaKCUMasIbHON CpeHeMecAYHOI TeMnepaType OKpysKatolero Bosayxa B Hanbonee Ten-
noe Bpema rofa;

A) ANMTeNbHOGTL MCNAPeHNA XWAKOCTU G NOBEPXHOCTY NPONMBA NPMHUMASTCA PABHOWH BPEMeHW ee NOSIHOMo
ucnapeHud, Ho He Sonee 3600 c. [lna NPoNUBOB XMAKOCTU A0 20 Kr Bpema ucnapeHua JonycKaeTca NpuHMMaTh
paBHbIM 900 C.

PonyckaeTtca ncnonb3oBaHne NoKasaTesei NoXapoB3pbIBCONACHOCTU ANA CMecel BALeCTB U MaTepuarnos
no Hanbonee ONacHoMy KOMNOHEHTY.

PasrepmeTn3auua Haj3eMHOro pesepByapa

7. Macca XuaKocTh, NOGTYNMBLIEH B OKpy>Kalowee NpocTPaHGTBO NP pasrepMeTn3aumn pesepsyapa, onpe-
aenaeTtcA nNo dpopmyne:

m,=p Vg (n3.23)
rae }’,'3{z — Macca >XWOKOCTW, Kr;

P, — MAOTHOCTb KNAKOCTH, KIim®;

V, — 06beM KNAKOCTH B pesepByape, M2,
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Macca XWUAKOCTH, NOCTYMKUBLLIEA CAMOTEKOM NPU MONHOM PaspyLieHWM HA3EeMHOTO UK Hag3emHoro Tpy6o-
NpoBOAa, BLIXOAALLEro U3 pesepByapa, onpeaenaeTca no gpopmynam:

n
T
m, =Gy, -‘=+Z-d§- _ZL.- "Pr, (N3.24)
rae =
Gp=p-7-dp-|2-p, ARy, (13.25)
rae
AP =hy -pp-g, (N3.26)

roe G, - Haqa/lbHbIf PacXol XUAKOCTU, UCTeKaloWell U3 pesepeyapa Yepes pasrepMeTsupoBaHHbIA TpyGonpo-
BOd, Kr/C;

M= KO3 DULNEHT UCTEHEHU],

T — pac4eTHOE BpeMA OTKIIYEHUA TPYSOoNpoBOAOB, CBA3AHHLIX C MECTOM pasrepmeTusauui, c;

d, — BameTp TPpy6onpoBOAOB, M (B CydYae pasfiMyHbIX auameTpoB TPySONPOBOAOB, CBA3AHHLIX C MECTOM
pasrepMeTunsaunm, 06LeM BbIXOAALEN XUAKOCTU paccyHUTLIBASTCA AN1A KaXaoro Tpybonposoda B OT AeNbHOCTH);

L,- anuHa i-ro yyactka Tpybonposoaa OT 3anopHOro YCTpoiicTea A0 MECTa pasrepmeTusaumu, M,

7 — YUCO YYaCTKOB TPYGONpoOBOAOB, CBA3AHHBLIX C MECTOM pasrepmeTusaLuy,

AP, - Hanop cTonba XWUAKOCTU B pesepsyape, Ma;

h, - BbICOTa CTONGA XUAKOCTU (OT BEPXHEro YPOBHA XMUAKOCTU B pesepByape A0 YPOBHA MecTa pasrepMe-
TM3auuu), M,

g - YycKopeHue cBOGOAHOro NageHus, g = 9,81, mM/c2

Mpy NponuBe Ha HeOr paHNHEHHYI0 NOBEPXHOCTL NNolladL nponuea {M?) XnaKocTu onpeaenAeTcs nNo ¢op-
Mmyne:

Fo=f Ve (N3.27)
roe fp — KO3 pUUMEHT pasnuTud, M~ (NpU OTCYTCTBUM AAHHBLIX AONYCKAETCA NPUHUMATb paBHbiM 20 M~ Npu NPosu-
Be Ha rpyHTOoBOE NoKpbiThe, 150 M~ Npu nponuBe Ha 6eTOHHOE UMW acdanbToOBOE NOKPLITUE);

V. — 061em XMAKOCTU, NOCTYNMBLLEN B OKpyKatoLiee NPOCTPaHCTBO Npu pasrepMeTusauun pesepayapa, M.

Macca napos JIBX, BbixoAaiux yepes AbiXaTesbHy0 apMaTypy

8. B cnyyae HanosIHeHWA pesepByapa Macca napos onpeaenaeTtca no gopmyne:

my = py V- P 1P, (M3.28)
rae

M
Py = v J
o+ (1+0,00367-15)

rie m,— Macca BbIxo4awmx napos JIBX, Kr;

Py, — NNOTHOCTL Napo. NBX, Kr/m?,

P, - paBneHue HacblWeHHbIX napos JIBXX npu pacyeTHol TemMnepatype, Klla, onpeaenAeMoe no cnpaBoYHbLIM
LaHHbIM;

P, - atmocchepHoe AaeneHue, Kla (AonyckaeTcA NpUHUMATL paBHbIM 101);

V, — reomeTpudeckuii o6bem napoBo3AYLWHOTO NPOCTPaHCTBA pesepByapa (NpU OTCYTCTBUMU AaHHLIX dony-
CKaeTcA NpUHUMATL paBHbIM reoMeT pu4eckoMy o6beEMY pesepByapa), M

M - mondApHaa mMacca napoB fIBXK, KI/KMOSb;

V, — MONbHbI 06beM, paBHbIi 22,413 MY/KMOSTb;

t, — pac4eTHad Temnepartypa, °C.

Macca napos JIBX npu ucnapeHum co ceo60A4Hoi NOBepXHOCTH B pe3epByape
9. Macca napos NIBXX npu ucnapeHuu co cBo60AHON NOBEPXHOCTU B pesepByape onpeaenaeTca no popmyne:

(M3.29)

my= G, T, (M3.30)
roe G, - pacxog napos JIBX, Kr/c, KoTopblii onpeaenAeTca no gpopmyne:
G,=F, W, (N3.31)

rie t, — BpeMA NoCTYNNeHnA napos 13 pesepeyapa, C;

F, — MakcuMansHan nnowaak NoBepxXHOCTy ucnapeHus JIBXK B pesepeyape, M2,

W - MHTEHCUBHOCT b UcnapeHua JIBXK, Kr/{m2-C) (onpeaenAeTcA B COOTBETCTBMM € pazdenom VIl HacToawero
NpUNoXeHua).

lll. MakcumanbHble pasmepbl B3PbIBOONAaCHbIX 30H

10. Pagnyc R, (M) W BbICOTA Z, o (M) 30HbI, OrpaHWyMBaloLLmMe obnacTe KOHUESHTPauMWii, NpeBkiwarowmx
HWXHWIA KOHUEHTpauUWoHHbIA Npeden pacnpocTpaHeHua nnameHu (aanee — HKMP), npu HeNoABMXHON BO3AY LLUHOW
cpeqe onpeaenarTeA no popmynam:

AS1A ropioYmnx rasos (fanee — T):
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0,33

Pr - Cuxre
m, -
Zirerp = 0,26 , (N3.33)
[pr : CHKIIP]

roe m, - macca I'T, NoCTYNWBLLEro B OTKPLITOE NPOCTPaHCTBO NP NOXaPOOMNaCcHON CUTYaLuK, Kr,
P, — MNOTHOCTL [T NpW pacyeTHO! TeMnepaType U aTMOCHEPHOM AaBNEHUM, KI/M®;
Crynp — HWKHUIA KOHUEHTpaLMOHHbIA Npeaen pacnpocTpaHeHua nnameHn I, % (06.);
Ana napos NBX:

0.5 08 033
_an [ T Y7 [ _Pu [ .
Rerere =32 [3600) [CHKHPJ (Pn -P, HJ , (.34
T 05 P, 0% my, s
ZHKHP = 0,12 . (3600] [C ) . P PH ' (|_|335)

rae m, — macca napos JfIBXX, NOCTYNUBLUMX B OTKPLITOE NPOCTPAHCTBO 3a BpeMA UCnapeHua no n. 6 HactoALwero
NPUIOXEHUA, Kr;

P, — MNOTHOCTL NapoB JIBXK npu pac4eTHol Temneparype, Kria;

P - naBneHve HacblleHHbIX MapoB Npy pacHeTHOR Temneparype, KMa,

T - NPOAOMKUTENbHOCTb NOCTYMIIEHUA NAPOB B OTKPLITOE NPOCTPAHCTBO, C;

Ciirp — HWXKHUI KOHLEHTpaLMOHHbIN Npefies pacnpocTpaHeHus nnameHn napos, % (06.).

3a Havarno oTcHeTa ropr3oHTanbLHOro pasmepa 30HbI NPUHUMAIOT BHELLHWE rabapuTHbIe pasmepsl NponvBa.

MpW HEOBXOAUMOCTU MOXET ObITh YUTEHO BNMAHME paziMYHbIX METEOPOSIOrMHYECKMX YCNOBUA Ha pasMmepsbl
B3PblBOONACHBIX 30H.

IV. OnpegeneHne napameTpoB BOAHbI AAaBNIOHNUA NPU CrOPaHnm raso-, napo-
WNK nbineBosAywHoro obnaka

11. MeToAMKa KONM4eCTBEHHON OLIEHKM NapaMeTpoB BO3AYLLIHbIX BOSIH AABAEHUA NPU CropaHum raso-, napo-
WK NblNeBO3dyLIHOrO obnaka (danee — 0bnako) pacnpocTpaHAeTCA Ha cnydan BeIGpoca roploynx rasoe, nNapoe
WK NNy B aTMocepy Ha Npon3BoACTBEHHbLIX OBbeKTax.

OCHOBHBIMUW CTPYKTYPHBIMU 3/1EMEHTaMK anropuTtMa pacieToB ABNAITCA:

onpegenieHne 0Xuaaemoro pexma cropaHua obnaka;

pacyeT MakcuMMasnbHOro U3GblTOYHOMO AABAEHNA U UMNYNLCA hasbl CXXaTUA BO3AYLIHbLIX BOSH AaBMEHWA 4119
pasnu4HbIX PEXUMOB,

onpefeneHne AONOMHUTENbHLIX XapaKTEPUCTUK B3PLIBHOW Harpysku,

OLieHKa nopa<atoLlero Bo3aencTaeuna.

McxooHbIMY AaHHBIMU AJS1F pacHeTa NapaMeTpoB BOSH JaBSieHWA Npu cropaHumn obnaka ABNAOTCA:

BWA roploYero BellecTBa, cofepxauweroca B obnake,

KOHLieHT paLus roptodero Bellectsa B cmecu C;

CTEXHOMETpUYECKan KOHLIEHTPaLWA roployero BellecTea ¢ Bo3ayxom C_;

Macca ropioyero Bewectsa M, coaepxalierocn B obrnake, ¢ KOHUEHTpauues MeXay HUXHUM W BePXHUM
KOHLIEHTPaLMOHHBIM NMpefieNioM pacnpocTpaHeHna nrameHu. [lonyckaeTca BeNIMUMHy M NpuHUMaTh paBHOM Mac-
Ce roproyero BellecTBa, cogepxalleroca B obnake, ¢ yuetom KoadduuueHTa Z yyacTua ropodero BellecTea
BO B3pbiBe. py OTCYTCTBUM AAHHBIX KOIMPPULIMEHT Z MOXET 6bITh NPUHAT paBHbiM 0,1. Mpu cTpyiiHOM cTauuo-
HAPHOM UCTEUEHWUW FOPIoHEro rasa BefMUMHY M CrieAyeT pacCuMTLIBaTL C YHETOM CTaLUMOHAPHOTO pacnpeaeneHna
KOHUEHTpaLui roptoyero rasa B CTpye;

yAenbHan Tensiota cropaHua roplodero seulectsa £ ;

CKOPOCTb 3BYKA B Boayxe C, (06bIMHO NPUHUMAETCA paBHOM 340 w/c);

MH(OpMaLUKWA O CTENEHW 3arpOMOXXASHHOCTU OKPYXKaloLero NpocTPaHCTBa,

3 heKTUBHbLIA SHeprosanac roptodein cmecu E, KOTOPbIA onpeaenaeTca no hopmMyne:

M. -Eg, C.<C,
Cor -
==, C.>C
G
Mpun pacyeTe NapaMeTpoB cropaHua obsaKa, pacnosioXEeHHOro Ha NOBEPXHOCTU 3eMNU, BenuquHa stek-
TUBHOI0 3Heprosanaca yapanBaeTca.
OnpepaeneHune 0XnUaaemoro peXxvma cropaHua obnaka

12, OXuaaeMslil peXUM CropaHus obnaka 3aBucCHT OT TUMa roploYero BELUECTBA W CTENeHN 3arpoMOXAeH-
HOCTW OKPYXaloLWero NPocTPaHCTBa.

E (N3.36)

"M, -E,,

Knaccuquauuﬂ ropro4ux BelllecTB NO CTelneHU YYBCTBUTEJIbHOCTH

13. BellecTBa, CMoCcobHbIe K 06pa30BaHMIo TOPIOYMX CMEecei C BO3AYXOM, 1O CTeNeHW CBOeR YyBCTBUTESb-
HOCTM K BO36YXXASHWIO B3PbIBHLIX NPOLIECCOB pasfaerieHbl Ha YeThipe Kracca:
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Knacc 1 - 0060 HyBCTBUTENbHEIE BELLECTBA (pasMep ASTOHALUMOHHOM AYENKN MeHee 2 CM);
KIacc 2 - YyBCTBUTESbHbIE BeLECTBA (pasMep ASTOHALUMOHHON AYElKN NEXUT B Npefenax oT 2 Ao 10 cm);
Knacc 3 - cpeAHe YyBCTBUTENbHLIE BellecTBa (pasMep ASTOHAUMOHHOW AYENKW NexuT B npeaenax ot 10

10 40 cM);

Knacc 4 — cnabo 4yBCTBUTENbHbIE BEWeCTBa (pasmep ASTOHAUMOHHON AYeiikn 6onblue 40 CMm).

Knaccugukauus Hanbonee pacnpocTpaHeHHbIX B MPOMBILLAEHHOM NMPOU3BOACT BE FOpIOYUX BELLECTB NpuBe-
feHa B Tabn. MN3.1. B cnyyae, ecnu BeLecTBO He BHECEHO B Knaccudukauumio, ero cneayet KnaccuduumpoBats no
aHanorum ¢ UMeloLWMMUCA B CNUCKe BeLLieCTBaMMU, a NPU OTCYTCTBUU UHDOPMaLIMK O CBOIMCTBAX AAHHOMO BellLecTBa,
ero criefiyet OTHeCTU K Knaccy 1, T. e. paccmaTpuBaTb Haubonee onacHLli criyyai.

Tabmya [13.1

Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTuneH AKpUNOHUTPUN AueTansaerng Benson
BuHunauetuned AkponeuH AUETOH DekaH
Boaopoa BytaH BeH3uH o-Auxnop6exson
rmapasuH ByTuneH BuHunauetar HoaekaH
WsonponunuutpaT BytaaueH BuHunxnopua MetaH
MeTunaueTuneH 1,3-lMeHTaaneH lekcaH MeTtunbenson
HuTpomeTaH MponaH N300KTaH MeTunmepkanTaH
OKucb NponuneHa Mponuriex MeTtunamux MeTunmxnopug,
OKuCb 3TUNeHa Cepoyrnepog, MeTunauetar OKucb yrnepoaa
STUNHUTpaT 3r1aH MeTunbyTunKeToH StunexbeHson

3TuneH MeTuINponNMNKETOH
Bdpupsl: MeTUneTUNKETOH
AUMETUNOBLIA OKTaH
AUBUHWIOBLIA MupuanH
METWIOY TUIOBLIA Ceposoaopon
cnupTo:
METUNOBBINA
LUvpokas cpakuma nerkmx 3TUMOBBLIN
YresoaopoaoB nNponusoBbIi
aMnNoBbIN
U306y TUNOBLIN
WU30NPONUNOBLIA
LiuknorekcaH
STusbopmuart
STunxnopua,

14. Mpwu oueHKe MaclTaboB NopaXeHUs BONHAMWU AABNEHWA AOMMKHO YUUTBIBATLCH PasfMuMe XUMUHECKUX
COeaMHeHU No TennoTe CropaHud, UCNonb3yeMoil ANA pacyeTa MOSHOMO 3anaca SHeproBblAeneHna. [nA TunuY-
HbIX YII€BOAOPOAOB MPUHUMAETCH B PACHET 3HaYeHWe YASNbHOR TEMoThl CropanuA £ = 44 MIDK/KT. [1nA WHbIX
TOpIOYMX BELLECTB B pacyeTax UCTIOMNb3YeTCH yAerbHOe SHeprosulaenenue E =B E . 3aeck B — KOPPEeKTUPOBOY-
Hbli NapameTp. OnA YCMOBHO BbIAENEHHbIX KIACCOB FOPIOMUX BewlecTB BeNIMHMHbI NapaMeTtpa B npeacTaBseHs

B Tabn. 3.2
Tabnuya 13.2
Knacchl ropioyrix BellecTs [ g Knacchl ropiounx BewecTts | B

Knacc 1 Knacc 2
AuetuneH 1,1 BytaaveH i
MeTunaueTuneH 1,05 1,3-MenTaaveH 1
BuHunaueTuneH 1,03 OtaH i
OKUCb 3TUNEHa 0,62 Aumetunacup 0,66
rnapasuH 0,44 Auusonponunosbin 3¢pup 0,82
M30nponunHUTpaT 0,41 woeny 1
3TuUnHUTpPaT 0,30 ponunex 1
Boaopoa 273 Mponax 1
HutpomeTtaH 0,256 Knacc 3

BuHunxnopua 0,42

Knacc 2 Ceposoaopoa 0,34
3TUnNeH 1,07 AUETOH 0,65
AOustunacgpup 0,77 Kymon 0,84
AueuHUNaUp 0,77 MeTunamuH 0,70
OKUCb NponuneHa 0,7 cnupTe:
AKponeuH 0,62 MeTtunosblit 0,45
Cepoyrnepoa 0,32 3TUNoBLIN 0,61
ByTaH 1 Mponunossli 0,69
ByTUneH 1 AmMunossbli 0,79
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OKoH4aHue 1abs. [13.2

Knaccbl roprouux BellecTs B Knacch! ropioymnx BeWwecTs I B
Knacc 4
Knace 3 MeTtaH 1,14
TpuxnopsTtaH 0,15
MeTunxnopua, 0,12
LInknorekcaH 1 BeHson 1
AueTanbaerng 0,56 HekaH 1
BuHunauetar 0,51 LoaekaH 1
BeH3uH 1 MeTun6eHson 1
lekcaH 1 MeTunmepkantaH 0,53
1300KTaH 1 QKKCb yrnepoaa 0,23
MupuAnH 0,77 AuxnopataH 0,24
LinknonponaH 1 AuxnopbeHson 0,42
STunamuH 0,80 TpuxnopaTaH 0,14

Knaccudpukauma oKpysKatowero NpocTpaHCTBa NO CTeNeHU 3arpoMOXAeHHOCTH

15. XapakTepoM 3arpomMoX AeHHOCTN OKpYXatoLero NPocTpaHCTBa B 3HAYNTENbHOM CTENEeHN onpeaenaeTca
CKOPOCTb pacnpocT paHeHWA NiaMeHun Npu cropaHun obnaka u, cnefosaTenbHo, NapaMeTpbl BOSHbI AABNEHUA. Xa-
pPaKTEepPUCTUKM 3arpoOMOXAEHHOCTH OKPYXKaloWero NpocTpaHCcTBa pasaenAloTcA Ha YeThbipe Kracca:

Knacc | = Hanuyue 4nUHHBLIX TPYS, NONOCTEN, KaBepH, 3anOAHEHHbIX roploYen CMeCchio, NP CropaH KOTOPOn
BO3MOXHO OXuaTb (hOpMUPOBaHUE TYPOYNEHTHLIX CTPYA NPOAYKTOB CrOpaHWA, WMEloWMX pa3Mepbl He MeHee
Tpex pasmepoB OeTOHAUMOHHOW AYENKN AaHHOW cMeck. ECnu pasmep AeTOHAUWOHHOR AYEHKN ANA AAHHOW CMecH
HEU3BECTEH, TO MUHUMANBLHBIA XapakTepHbIA pasMep CTpyi NPUHUMAETCA paBHLIM 5 CM ANA BellecTB Knacca 1,
20 cm ang BelecTB Kracca 2, 50 cv anA BewecTB Kiacca 3 u 150 ¢m ana BelecTs Knacca 4,

knacc |l — cUnbHO 3arpoMOXAEHHOE MPOCTPAHCTBO: HANUYKUE NOMY3aMKHYTbIX 06EMOB, BbICOKAA NIIOTHOCTb
pasmelLeHNa TEXHONMOrMYECKoro 060py AoBaHuUe, Jiec, 60MbIWOS KONUHECTBO NOBTOPAIOLLMXCH NPEnATCTBU;

knacc Il - cpeaHe 3arpoMoXAEHHOE NPOCTPAHCTBO: OTASNLHO CTOAWME TEXHOMOTMYECKMe YCTaHOBKM, pe-
3epByapHbIfi Napk;

Knacc |V - cnabo 3arpoMoXaeHHoe U cBo60AHOE NPOCTPAHCTEO.

Knaccudpuxauua pexumos cropaiua obnaka

16, [InA OLEHKW BO3AENCTBUA cropaHuA obriaka BO3MOXHbLIE PEXWUMbI CropaHuA pasfenAloTcA Ha LecTb
KJlaccoB No AuanasoHam CKOPOCTER UX pacnpocTpaHeHna crneaytomm o6pasom:

knacc 1 — aeToHauuA UNM ropeHue co CKOpPocThio hpoHTa mnameHu 500 w'c u 6onee;

knacc 2 - gedhnarpalua, ckopocTe hpoHTa Nnamexn 300 — 500 m/c;

knacc 3 — aethnarpauus, ckopocTb hpoHTa nNfiameHu 200 — 300 M/c;

Knacc 4 — gechnarpauus, CKopocTs ppoHTa NnameHn 150 — 200 m/c;

Knacc 5 - gecnarpauun, cKopocTe hpoHTa NNaMeHu onpeaensaeTca no hopmyne:

u= k1-M”6, (N3.37)
rae k1 — KOHCTaHTa, paBHaA 43;

M - macca roproyero BelecTBa, coaepXalleroca B obnake, Kr;

Knacc 6 - gecnarpalus, cKopocTk hpoHTa NNaMeHun onpeaenaeTca no opmyne:

u= kz-M‘"‘, (N3.38)
rae k, - KOHCTaHTa, paBHan 26,

M - Macca roproyero BeLecTBa, COAepXallerocA B obnake, Kr.

17. OxunpaaemMblil pexxum cropaHua obnaka onpeaenaeTca ¢ noMoLbio Tadn. M3.3, B 3aBUCUMOCTM OT Krnacca
roproyero BellecTBa U Knacca sarpoMoXXaeHHOCTH OKpYXaloLero NpocTpaHCTea.

Tabnnya [13.3
Knacc roptoyero Knacc 3arpomoxaeHHOCTU OKpYXalollero NpocTpaHcTea
BeWecTea [ I I} [\
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpu onpeaeneHn MakcUManeHoW CKOPOCTU POHTA NNaMeHu AN\ PeXWMOB CropaHua 2-4 KiaccoB 4ONor-
HUTEMbHO paccHUTbIBASTCA BUAKMAA CKOPOCTb PPOHTa nNnameHn no cooTHoweHuto {MN3.37). B TOM cry4yae, ecnu
nonyyeHHaA BenuMduHa 605blle MakcimManbHOW CKOPOCTH, COOTBETCTBYIOLLEH AaHHOMY Knaccy, OHa NpUHMMaeTcA
33 BEPXHIOK rpaHuLy ananasoHa oxugaeMblx CKOPOCTel cropaHus obnaka.

PacuyeT MakcMManbHOro u36bITOUHOro fAaBNeHUs U UMNynbca hasbl CXXaTUA
BO3AYLWHbIX BONH AaBneHUA

18. MapameTpbl BO3AYLWHLIX BONH AaBrneHuA (M36bIToYHOE aaBrieHne AP U uMnynsc hasbl cxxaTus I*) B 3aBu-
CUMOCTU OT PpacCTORHWA OT LiIeHTpa obriaka paccHUTLIBAIOTCA UCXOAA U3 OXUAaeMOro pexxuma cropaHua obnaka.
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Knacc 1 pexxuma cropaHua obnaka

19. PaccuuTbiBaeTCH COOTBETCTBRYIOWEe 6e3pasmepHoe paccTonRHWe nNo hopmyne:

R, = R/I(E/IP )%, (N3.39)
rae R — paccTonHue oT LUeHTpa obraka, m;

P, - atmoctepHoe aaeneHue, MNa;

E - athbpeKTuBHbLIN 3Heprosanac cmecu, Ox.

BenuquHbl 6espasmepHoro AasreHna P, n UMNYynbC draskl CXatua I, onpeaenaoTea no opmynam (AnA ra-
30MapoBO3AYLWHbLIX cMece):

In(P) =-1,124 - 1,66-(In(R)) + 0,260-(In(R )} (N3.40)
In(l) = -3,4217 - 0,898-(In(R )) - 0,0096-(In(R,))2. (N3.41)

dopmynel (13.40), (MN3.41) cnpaBeanuBbl AnNA 3HaYeHuid R > 0,2. B cnydae, ecnm R < 0,2, TOP, =18,
a B opmyny (M3.41) BMecTo R NoACTaBNAETCA Benu4mHa R, = 0,14,
PasmepHble BeNMYMHbl U36LITOHHOTO AaBMIGHNA W UMNYNbCa haskl CXATUA oNpeaensioTeA No hopMynam:

AP=P_.P; (N3.42)
I'=1[-P,?*E"C, (N3.43)
Knaccbl 2 - 6 peXkuma cropaHua o6naka

20. PaccyuTbiBaeTCH 6e3pasmepHoe paccToaHue R OT ueHTpa obnaka no gopmyne (M3.39).
PaccyuTbIBalOTCA BENMYMHbI 6e3pasmepHoro aasnenus (P ) n uanyneca gassl cxatua I, no opmynam:

p_[# ] (o-1)(083_014)
x1= cg pe Rx Rf ) (n3-44)
006 001 00025
I, =W-({-04.w)| 2D, 001 00025
a=W-( )[ RRT R ) (M13.45)
w =i-[°—'1} (N3.46)
Co a

rae ¢ - CTeneHb paclMpeHnA NpoAyKTOB cropalua (ANnA rasonapoBo3fyLIHbIX cMecell AoNyCKaeTCA NpUHUMaThb
paBHbIM 7, ANA NbINeBO3AYLUHbIX cMecei 4);

© — BUAMMAA CKOPOCTb (hPOHTA NNaMEHH, M/C.

B cnyyae apednarpaluy nbUieBosayluHoro obsiaka BenuyuHa 3 PeKTUBHOrO 3Heprosanaca yMHOXaeTcA
Ha KoadPULKEHT (o — 1)/ .

®opmynbl (M3.44), (113.45) cnpaBemBsl ANA 3Ha4eHWii R, GONLIWIMX BENM4UHLI R, = 0,34, B Ciyqae, ecnu
R <R, B OpMybl (M3.44), (13.45) BMeCTO R, NOACTABNAETCA BeNMUMHA R .

PasmepHble BeNMYWUHbI M36LITOMHOTO AaBeHUA U umnysbca asbl CXaTuA onpeaenaloTcA No ¢ opMynam
(N3.42), (M3.43). MNpu aToM B hopmynbl (13.42), (N3.43) BMecTO P, U I NOACTABNAOTCA BENNYMHLI P U T .

V. MapameTpbl BONHbI AaBfIeHUA NpU B3pbiBe pe3epByapa ¢ NeperpeTon XXuaKocTbio
WUAKN CXKMIKeHHbIM Fa3oMm M BO3leMCTBMM Ha Hero ovyara noxapa
21. M36biTOHHOE AaBrneHve AP U umnynsc I* B BOJIHE AaBfieHuA, obpasylolmeca npu B3pbiBe pesepByapa

¢ neperpetoii JIBX, MK Unu cXXvdXeHHbIM YIieBoaopoaHbIM razom (aarnee — CYT) B odare noxapa, onpeaenfAloTcA
no opmynam:

= ; 2SS (N3.47)
0,66
I 103,70, (N3.48)
r
_(Ber) 456
m,,,,_( 510 (N3.49)

rae » — paccToAHUEe OT LUeHTpa pesepeyapa, M,

E . — 3 eKTUBHaRA SHeprua B3pblBa, paccymTbIBaeMan no dopmyne:

Egz=k-C,-m-T-T;) (N3.50)
rae k — nonsa sHepruu BOSHbI AaBreHus (fonycKaeTca npuHumarb pasHon 0,5);

C, — ynerbHan TennoemMKocTb X1AKOCTY (ponyckaetcA npuHumaThb paBHoin 2000 Ox/(Kr - K);

m — Mmacca JIBXK, MK unu CYT, cogepixalianaca B pesepsyape, Kr;

T - TemnepaTypa Xuakon ¢asbl, K;

T, — HopmarnbHaA TemnepaTtypa kunenus, K.
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Mpu HANMUKUK B pesepByape NpefoXpPaHUTENLHOTO YCTPOICTBA (KnanaHa Ui MemepaHsl) BenmuuHa T onpe-
[enAeTea no opmyre:

7—— B ¢, iom3, (N3.51)
A-1gP,,
rae P - AaBneHWe cpabarbiBaHWA NpefoXpaHuUTenbHOro YCTporcTBa;
A, B, C, - KOHCTaHTbl ypaBHEHUA 3aBUCUMOCTW AABNEHNA HaCbIWEHHbIX NapoB XWUAKOCTM OT TeMneparypbi
(KOHCTaHTbl AHTyaHa), onpeaenaemsie No CNpaBoYHON NuTepaType. EAuHULLI u3mepeHua P, (KMa, MM pT. CT.,
aTM) AOMKHbI COOTBETCTBOBATEL UCNOSMb3YEMbIM KOHCTaHTaM AHTyaHa.

VI. UHTEHCUBHOCTb TENNOBOro U3NyYeHUA

22. B HacTofILeM pasgene NpuBoaATcA MeToabl pacdeTa UHTEHCUBHOCT W TEMNI0BOrO U3NYYEHUA OT noxapa
nposiMBa Ha NOBEPXHOCTbL, OFTHEHHOrO Wapa, a TakXe paguyca BO34elUCTBUA NPOAYKTOB CropaHWa NapoBo3AYLLHOMO
obnaka B cnyyae nosxapa-BcrbIWKu.

Moxap nponuea

23. IHTeHCWBHOCTL TEMMOBOro U3NydYeHna g (KBT/M?) ana noxxapa nponusa JIBX, MX unu CYT onpegenAet-
CA no dopmyne:

q=Ef-Fq-1, (N3.52)
rae E, — cpeiHeNoBEpXHOCTHAA MHTEHCUBHOCTb TEMNJIOBOTO USSTYHSHUA MTaMeHu, KBT/M?

F - yrnoBoit Ko3hdUUMEHT OBSTYHEHHOCTH;

T — KO3 PULIMEHT MpOonycKaHua aTmocgepsl.

3Ha4veHune Ef NPUHMMAETCA HA OCHOBE WUMEIOLUMXCA SKCNEPUMEHTANbHLIX AAHHLIX wunuv no Ttaén. 3.4,
Mpu OTCYTCTBMM AaHHbIX AnA HedTenpoAyKTOB AONYCKaeTCA NPUHUMATb BENUYUHY Ef paBHoO 40 KBT/M2.

Tabmya 13.4
CpenHenoBepxXHOCTHaA NJIOTHOCTh TEMIOBOro N3IyYeHN NTaMeHH B 3aBUCHMOCTH OT fUamMeTpa ovara
¥ yAesibHas MaccoBasd CKOPOCTh BbIFOpaHNa AiiA HEKOTOPBIX XUAKHUX YyriieBOR0POAHbBIX TONNE

T E,, KBT/MZ, npu d, M ,

onnuBoO 2.
10 20 30 40 50 m, ki c)

COKMXKEHHDIV NPUPOAHbIA ras

(nanee — CIM 220 180 150 130 120 0,08

CVT (nponaH-6yTaH) 80 63 50 43 40 0,1

BeHaunH 60 47 35 28 25 0,06

HOuzensHoe TonnMeo 40 32 25 21 18 0,04

HedpTb 25 19 15 12 10 0,04

NpumeyaHue. [inA anameTpos odara meHee 10 m unu 6onee 50 m cnefyeT nNpuUHAMaTL Ef TaKoW e, Kak U 4NA o4arce
AvameTpoMm 10 M 1 50 M cOOTBETCTBEHHO.

YrnoBoi Ko3ahpULUMEHT 0B6NyHeHHOCTU Fq onpegaenAeTcA no opmyne:

F,=\F}+Fg", (N3.53)

rae F,, Fy,— hakTopbl 061Ty4EHHOCTM ANA BEPTUKAMLHOM U FOPU3OHTasLHOM NIOLLIAA0K COOTBETCTBEHHO, KOTOpbIE
onpefensaTca No popMynam:

L e P VB e B A f [AFDE-D)]

E=2ls a‘“{m} s {a‘“‘g(\/;] a1 amtg(\/(A—l)-(S+1)]}’ (n13.54)
_1 (B—l/S)‘ ( (B+1)-(S-1) _(A—I/S). (A+1)-(S-1)]|

F”‘u[ 1 ““g\\/(B—l)-(sn)] Va1 m[\/m—n-(su)ﬂ’ (1e.59

4 K +5*+1
55 (13.56)
2
=12+ ‘; : (M3.57)
2-r
-2 (M13.58)
- ""TH, (13.59)

roe r — paccToAHWE OT reoMeTPUYECKOro LeHTpa nponuea Ao 0bny4aemoro o6beKTa, M;
d - 9 DEKTUBHLIN AMameTp Nponuea, M;
H - BbICOTa NNameHn, M.
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S heKTUBHLIA AnaMeTP NPOAnBa d (M) pacCUMTLIBAETCA Mo (HopMyne:
d= 27 (N3.60)

rae F - nnowaae nponuea, m2
BbicoTa nnameHu H (M) onpeaenaeTca no gopmyne:

m
Pav8 -d
roe m' - yaensHas MaccoBasd CKOPOCTb BbIFOPaHUA TONNMBA, KIY{M2- ¢);
p, — NIOTHOCTb OKpYXalowWwero Bosayxa, Kr/m>

g - YCKOpeHue cBOBOAHOTO NageHus, g = 9,81, wc2.
KoathhuUMEHT NponycKaHua aTMocdepbl T ANA Noxapa Nponuea onpeaenaeTca no opmyrne:

t=exp[-7-107* . (- -0,5-d)] (N3.62)
Mp¥ HeOBXOANMOCTH MOXET BbITb YHTEHO BMNUAHUE BETpa Ha (hopmy nnameHw.
OrHeHHbIl wap

24. VIHTEHCMBHOCTb TENNoBOro WsnydeHuA ¢ (KBT/M?) AnA orHeHHOro wapa onpeaenseTtcA no dopmyne
(N3.52).

BenuuuHa E, onpeaenseTca Ha OCHOBE UMEIOLLMXCH SKCTIEPUMEHTanbHbIX AaHHbIX. [lonyckaeTca npuHuMaThb
E, paBHoit 450 KBT/M?.

3HadeHue Fq onpefenAetca no gopmyne:
F = HIDg +0,5
! 4.[(HIDg +05)* +(riDg)* >
rae H — BbICOTa LeHTpa OrHeHHoro wapa, M;
D - 3thdheKTWBHBIA AnamMeTp OrHEHHOrO Wiapa, M;
7 — paccToRHWe OT 06yHaemMoro 06beKTa A0 TOHKU Ha NOBEPXHOCTU 3eMNU HENOCPEACTBEHHO NOA LIEHTPOM

OrHeHHOro Wapa, M.
3 EKTUBHBIA AnaMeTp OrHeHHoro Wapa D (M) onpeAenAeTcA No hopmyne:

Dy =533 . mb¥, (N3.64)

rae m — Macca nNpoayKTa, NOCTYNUBLLEro B OKpYXatollee NPOCTPaHCTBO, KI.
Benuuuny H fonyckaeTcs NpUHUMaTe paBHoi D /2.
BpemaA cyllecTBOBaHWA OTHEHHOTO Wapa 2, (C) onpeaenaeTca No dopmyre:

, 0,61
H=md{ ] : (N3.61)

(N3.63)

t,=0,92 - m03?, (M3.65)
KoahuumMeHT nponyckaHus atMocdepsl T A5 OFTHEHHOrO Wapa paccyHMThIBaeTCA No gopmyne:
t=exp[-7,0-10* . (Vr% + H? - Dg2)]- (N3.66)

VIl. OnpegeneHne paguyca Bo3fAeMCTBUA NPOAYKTOB CropaHuA
naposo3ayllHoro obnaka B cnyyae noXxapa-BenbllIKu

25, B cnyyae 06pa3oBaHWA NapoBO3AyLWIHOA CMECH B HE3arPOMOXASHHOM TEXHONOTMUECKUM 060pyAOBaHM-
€M NPOCTPaHCTBE W €r0 3aXWUraH1ii OTHOCUTENLHO CrabblM UCTOUHUKOM (HanpuMep UCKPOW) CropaHue 3Toil CMecy
NPOUCXOANT, KaK NPaBuWo, C HeGONBLIMMK BUAUMBIMU CKOPOCTAMM MiamMeHu. Tpu 9TOM aMniMTYAbl BOMHLI AaBNe-
HUA Mansl W MOTYT He NMPUHUMATLCA BO BHUMaHWE NPU OLIEHKe NopaalolLero Bo3eicTBUA. B 9ToM cryuae peanu-
3yeTcA Tak HasbiBaeMblid NOXap-BCMbILIKA, NPU KOTOPOM 30HA NOPaXKEHWA BLICOKOTEMINEPATYPHLIMM NPOAYKTaMM
CropaHua NapoBO3AYLLHON CMECH NPAKTUHECKN COBNAAAET C MaKCUMASbHBIM pasMepom obnaka NpoAyKTOoB cropa-
HWA (T. e. NOPaXaloTCA B OCHOBHOM O6BEKTbI, NoNajatoLume B 3T0 06/1aK0). Paauyc BO3ASACTBUA BbICOKOTeMNepa-
TYPHBIX POAYKTOB CropaHuA NapoBo3AylLHOro oénaka npu noxape-ecnbilike R, onpeaensieTcA (popmyson:

R,=12-Rcp, (N3.67)
rae R, ., — TOPU3OHTaNLHLIA pasMep B3pLIBOONACHOW 30HbI, ONpeAenaemblii no n. 10 HACTOALLErO NPUIOKEHUA.

VIII. UcnapeHue xuakoctu u CYI u3s nponusa

26. HTeHCMBHOCTb ucnapeHus W (Kr/(m2-C)) AnA HeHarpeTbIX XUAKOCTElW onpeaenaeTca no hopmMyne:

W=10%.q-JM-P, (N3.68)
rae 1 — KoadpuureHT, NpMHUMaEMbIid ANa NoMeLweHui No Taén. M3.5 B 3aBUCUMOCTU OT CKOPOCTU U TeMnepaTypbl
BO34YLUHOrO NMOTOKa Haf NOBEPXHOCTLIO ucnapeHus. Mpu nNponuee XUAKOCTU BHE NOMELLEHWUA AONYCKAeTCA Npu-
HUMaTbn = 1;

M - MonApHaa macca XUAKOCTH, KI/KMOSb;

P, - paBneHWe HacbiLEHHOTO Napa NpK pacyeTHON TemnepaType XUAKOCTH, KMa.
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Tabnnya 13.5

3HauyeHne koahguumeHTa n) Npy Temnepatype t (°C) Bozayxa
CKOpoCTb BO3AYWHOIO NoToka, M/c

10 15 20 30 35

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

0,1 3,0 2,6 24 1,8 1,6

0,2 4,6 3,8 3,5 24 23

0,5 6,6 57 54 3,6 32

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

27. Npu BbIGpoce CYI 13 o6opyaosaHna, B KOTOPOM XUAKOCTb HAXOAUTCA NOJ, AaBMEHUEM, YacTb NPoJyKTa
3a cYeT BHYTPEHHeN SHeprum MrHOBEHHO UCNApAETCA, 06pasya ¢ Kanenbkamu XnAKocTH obnako asposona. Mac-
coBas A0SA MITHOBEHHO UCNAapUBLLEACA XXWAKOCTH 3 onpeaenAeTca no gopmyne:

Cp-(T,-T
5=1- exp(—%), (N3.69)

(4
rae C, - yaenbHaa TennoeMkocTs CYT, Ix/(KrK),
T, - Temneparypa oKpyxaiLlero sosayxa, K;
T, - Temnepatypa kuneHua CYT npu aTMochepHOM AaBneHuu, K;
L - yhenbHan Tenniota napoobpasosanua CYT, KT,
MpuHuMMaeTca, 4To Npu & > 0,35 BCA Macca XUAKOCTU, HaxoaAwWwanAca B 060pyaoBaHUK, 3a CHET B3PbIBHOIO
XapaKTepa ucnapeHusi nepexoauT B NapokanensHoe obnako.
Mpu 3 < 0,35 ocTaBwanacA 4acTb XUAKOCTU UCNApAETCA C NOBEPXHOCTU NPONMBA 3a CYeT MoToKa Tenna
OT NoAcTUNAaloLWEen NOBEPXHOCTU 1 BO3OYXa.
VIHTeHCUBHOCTbL MCNapeHua XXMAKOCTU O cBo6oaHON noBepxHOCTU W (KI/(M? - C)) onpedenneTcA no opmyne:
w - Ga-Csp)” (1o =T;) 008542 Ay -(Ty-Ty)
Ly (z-0% vo*.d%.L)
rae A, — Ko9hULMEHT TENNONPoBOAHOCTU MaTepuana, Ha NOBEPXHOCTL KOTOPOTO Pas/IMBAETCH XUAKOCTL, BT/(M - K);
C, - yLensHaa TennoemkKocTb MaTepuana, [x/(kr-K);
pg— NNOTHOCTL Marepuana, Kr/m®;
T, - HavanbHaA Temnepatypa matepuana, K;
t — TeKyllee BpeMA ¢ MOMEHTa Havarna ucnapeHusd, ¢ (Ho He meHee 10 c);
A, — KO3hULMEHT TENNONPOBOAHOCTY BO3AyXa Npu Temnepatype 7;
1 — CKOPOCTb BO3AYLUHOMO MOTOKA Ha A NOBEPXHOCTBIO UCMAPEHUS, M/C;
d — XapaKTepHblii AuameTp nponuea, M;
v, — KWHeMaTr4eckan BASKOCTb Bosayxa npu T, M¥c.

IX. Pasmepbl hakena npu CTPYWHOM ropeHumn
28. Mpu CTPYWHOM UCTEUEHWUM CXAaTBIX FOPHOYMX ra3os, NapoBon U Xuakon dassl CYT 1 CMI BOZHUKaET onac-
HOCTb 06pasoBaHuAa AU PY3IUOHHEIX hakenos.
Onuna dakena L (M) npu CTpyitHOM ropeHnn onpegenaetca no opmyne:

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

rae G — pacxof npoaykra, Kr/c;
K — amnupudeckunin KoadduUMeHT, KOTOPLIA MpU CTEHEHUN CXaTbIX ra3oB NpuHUMaeTca pasHbiM 12,5, npu
uctedeHuu naposon dasel CYI unu CMNI pasHbiM 13,5, npu nctedeHnn xuakon dassl CYI unm CMI paBHbIM 15,

OnuHa chakena npu cTPYRHOM MCTEHSHWUN TOPIYNX XNAKOCTEN ONpeaenaeTca AanbHOCTLIO (BLICOTOM) CTPYU
XUIKOCTH,

Wu1puHa thakena D, (M) Npu CTPYAHOM FropeHun onpeaenaeTca no dopmyne:

(N3.70)

D,=0,15-L, (N3.72)

29. MNpu NpoBeaeHWN OUEHOK NOXXapHOW OnacHOCTW ropALwero dakena nNpu CTPYMHOM UCTEYEHUM CXKaTbIX
rOpOYMX rasoe, NapoBon 1 xuakon gasel CYI n CIIr gonyckaeTcd NpuHMMATEL cneayowme JOnyLeHWs,

30Ha HenocpeCTBEHHOrO KOHTaKTa nnaMeHu ¢ oKpyXawwumm obbekTamu, T. e. obnacTb Hanbonee onac-
HOTO TENNOBOro BO3ASNCTBUA, MHTEHCUBHOCTb KOTOPOro MOXeT ObIThb NpuHATa 100 KBT/M?, onpeaenseTcA pasMe-
pamu dhakena;

ANvHa hakena L, He 3aBuUCUT OT HanpasneHus NCTeYeHnA NpoayKTa U CKOPOCTH BETPa,

HanbonbLWY ONacHOCTL MPeACTaBNAT rOPU3OHTanNbHbIE hakesbl, YCNOBHYIO BEPOATHOCTL peanv3aunmn Ko-
TOpLIX cneayeT NPUHUMaTL paBHoi 0,67,

nopaxxeHue 4YenoseKa B ropusoHTanbHOM akesne npoucxoaut B 30°-M ceKTope ¢ paanycoM, paBHbIM ASTUHE
thakena,

BO3feNCTBIE rOPU3OHTANBHOrO hakena Ha cocefiHee 060pyfoBaHWe, NPUBOAALLEE K ero paspyLleHmio (Kac-
KagHoMy pasBUTUK aBapuu), MpoucxoauT B 30°-M ceKTope, OrpaHUYeHHOM paanycoM, paBHbIM L,
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3a npejenamu yKazaHHOTO CeKTopa Ha paccToaHuAx oT L, a0 1,5 L TennoBoe uanyyeHne oT ropusoHTanb-
Horo ¢hakena coctaenaet 10 KBT/M?;

TeMnnoBoe UsrnyyeHue oT BepTUKaNbHbIX dhakenoB MOXET 6bIThb onpeaesieHo no gopmynam (MN3.52) - (M3.59),
(N3.62), npuHuman H paBHbiM L, 4 paBHbM D, @ Ef no 1a6n. N3.4 B 3aBUCMMOCTY OT BUAA TonNMBa. Mpu oTCyT-
CTBUU AaHHbIX gonyckaeTcs E, NpuHuMaTh pasHoi 200 KBT/M?;

Npu UCTEHEHUK XUAKOIA dasbl CYI wnu CII u3 oTBepcTMA C 3KBUBANIEHTHLIM AnamMeTpoM Ao 100 MM npu
MFHOBEHHOM BOCM/TAMEHEHUW MPOUCXOAUT NOSIHOE CropaHue UCTeKalollero npoAykTa B hakene 6e3 obpasoBaHuA
noxapa nNponuea,

06nacTk BOSMOXHOI0 BO3AEHCTBUA NOXapa-BCNbILKW NPU CTPYAHOM UCTEYEHUM COBNaAaeT ¢ 06NacTbio BO3-
Aencteua dakena (30°-i ceKTop, OrpaHIeHHbIi paauycom, pasHbIM L),

npyu MrHOBEHHOM BOCTUIaMEHEHUN CTPYU Fasa BO3SMOXHOCTL (POPMUPOBAHMA BOMH AABNEHMA AONYCKAaeTCcA
He y4nThIBaTh.

MPUNOXXEHUE Ne 4
K niyHKTY 20 MeTogmnku

HETepMMHMPOBaHHbIe U BEPOATHOCTHDbI® KPUTEPUU OL|€HKWN
nopaxawliuero AeUCTBUA BOJIHbI AaBJIEHUA U TEMNJIOBOro n3nyvyeHuUA Ha nioaen

Ha 06bekTax Hanbonee onacHLIMKU NOPaKaOWMMKU hakTopamu noXapa ABNAITCA BONHA AABNEHWA W pac-
WHPAIOLLMECA NPOAYKTLI CropaHus NMpu pasinuHbIX PEXMMaX CropaHus raso-, Napo- U NLINeBO3AYWHOro obnaka,
a TakXe TENJIOBOE U3MyYeHHe NoXapoB.

JeTepMMHUpPOBaHHLIE KPUTEPUM NOKA3LIBAIOT 3HAYSHUA NapaMETPOB ONACHOTO (hakTopa noXapa, Npu KoTo-
pLIX Ha6MI0 AAETCA TOT WK MHOW YPOBEHb NOpaXeHHA NIoAeH.

B cnyyae Ucnonb30BaHNeA AeTepMUHUPOBaHHLIX KPUMTEPUEB YCTIOBHAA BEPOATHOCTL NOPAXXEHUA NPUHUMAET-
CA PaBHOM 1, AU 3HAYEHNE KPUTEPHA NPeBLILLAeT NpeaesibHO A0NYCTUMSIA YPOBEHb, U paBHON 0, €CNu 3HauYeHue
KpUTEpUA He NpeBLILaeT NpeaessHO A0NYCTUMBIA YPOBEHb MOPaXKeHWA Nioaeil.

BepoATHOCTHLIE KPUTEPUM MOKA3bIBAIOT, KAKOBA YCMIOBHAA BEPOATHOCTL NOPAXEHUA NIoAEH Npu 3aAaHHOM
3HaYEHUM OnacHoro gakTopa noXxapa.

Huxe nprBeLeHbl HEKOTOPLIE KPUTEPUH NOPaXKEHUA NIoASH NePedNCTIEHHBIMW Bblle ONacHbLIMU hakTopamu
noxapa.

I. Kputepum nopakeHus BOJSIHOW AaBNEHUA

JeTepMUHUPOBaHHbIE KPUTEPUM NOPAXKEHUA NIOAEN, B TOM YUCNE HAXOAALMXCA B 3[aHWUW, U36bITOYHBIM AaB-
NEHUEM MpPU CropaHuu raso-, napo- UK NbINeBo3ayLUHbLIX CMeceil B MOMELLeHUAX UK Ha OTKPbITOM NPOCTPaHCTBe
npuBeaeHbl B Taén. M4.1.

B Ka4ecTBe BEPOATHOCTHOIO KpUTEpPUA NOPaXKeHWA UCMONbL3YETCA NOHATUE MpobUT-hyHKUMK. B obiem cny-
yae npobuT-hyHKUMA Pr onucbiBaeTcA HOpMynon:

Pr=a+b-InS, (N4.1)

rae g, b — KOHCTaHTbl, 3aBUCALLME OT CTENEHU NopaXKeHus 1 BuAa 06beKTa;
S — MIHTEHCUBHOCTL BO3AeNCTBYIOWEro hakTopa.
COOTHOLIEHWA MeXAy BeSudMHOW Pr W YCNOBHOW BEPOATHOCTBLIO NOpaXKeHWA 4YerioBeka npuBeAeHb!
B Tabn. MN4.2.
Tabnuya N4.1

CTeMNeHbL NopaxeHna WN3bbiToMHOS aaeneHue, KMa
MonHoe paspyLlleHne 3paHnii 100
50 %-Hoe paspyleHne 30aHui 53
CpefHue nospexJeHus 3aaHui 28
YMepeHHble NoBpeXAeHA 3aaHui (NoBpeXaeHWe BHYTPEHHUX
neperopoaok, pam, Asepen 1 T. N.} 12
HWXKHWIA NOpOr NOBPEXAeHUA YeriopeKa BONHOW AaBNeHUsa 5
Manble noBpexaeHua (pasbuTta YacTb OCTEKNEHWA) 3
Tabnuya 4.2
YcroBHaA
BOPORTHOCTH Benuv4yunHa npobuTt-pyHKuum Pr
nopaxeHwus, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 345 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 4,50 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
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OxoHyaHne Ta071. 14.2

YenoeHan BenuumHa npo6uT-pyHKuMmM Pr
BEPOATHOCTb
nopaxenua, % 0 1 2 3 4 5 6 7 8 9
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 577 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

ka O dj(a) B 3aBMCUMOCTW OT 3Ha4eHUsA NpobuT-pyHKUMKM Pr onpeaenaoTca no hopmyne;

Mpw OTCYTCTBUM B TabN. M4.2 HEOBXOAUMBIX AaHHLIX 3HAYEHWA YCNOBHOM BEPOATHOCTW NOpaXeHus Yenose-

Pr-5 2
0=~ | exp[-%]-dv,

(MN4.2)

Mpn BO3OelcTBUKU BOMHBI AABMEHUA Ha YenoBeka, Haxo4AWerocA BHe 3AaHWA, HOPMYSbl ANA NPOGKUT-
YHKLUMN UMeoT BUA:

Pr=5,0-574 -InS,
s=4_12+Q;
P i
AP
Po!
I+
=l,01rz_m1/3’

P=

~

rae m— Macca Tena Yyenoseka {(aonyckaeTcq npuHumaTb pasHon 70 Kr), Kr;

AP - 136bITOMHOE [laBNieHe BOMHbI AaBneHus, Ma;

I — MNynbC BOMHbLI AaBneHus, Ma-c;

P - aTtMmocctepHoe AaBneHue, MNa.

MpobUT-OYHKUUU ANA paspylueHna 3AaHUA UMEIOT BUA:
ANA TAXenNbIX paspyLUeHuii:

Pr=5,0-0,26 - InV;
v -(17500Y* | (290
AP )’
ANA NONHOTO paspyLLeHus:
Pr=50-022-InV;

40000\* (460"
V=|—| +|—| -
(%) ()

(N4.3)

(N4.4)

(M4.5)

(N4.6)

(N4.7)

(N4.8)

(N4.9)
(N4.10)

MpK OLEHKE YCNOBHON BEPOATHOCTM NOpPaXEHWUA YernoBeKa, HaxXOAAWEerocA B 34aHun, creayeTt UCNonb3o-
BaTb NpPobUT-PYHKUMIO, onpeaendemyto no opmynam (M4.7), (M4.8).

Il. Kputepuu nopaxeHua TeNNOBLIM U3nyyeHuem

Mpwv aHanu3e BO3AEHCTBUA TEMNOBOrO U3NYYSHUA CreayeT pasnuyaTth Criydan UMNYNLCHOrO U ANUTENBHOM
BO3JeACTBUA. B nepBoM criydae KpUTepueM nopaxxeHus ABMAeTCA A03a u3nydeHua D (Hanpumep, Bo3nencTBUE
OFHeHHOTO Wapa), BO BTOPOM — KPUTUYECKan MHTEHCUBHOCTL TEMNOBOro U3NyYeHUs g ., (Hanpumep, BosaeicTemne
noxapa nposvea).
BenuumHel g, ANA BOCNSTAMEHEHWA HEKOTOPLIX FOPIOUMX MaTepUanos NpuseAaeHsl B Tabn. M4.3, ana pasnuy-
HbIX CTENEHeW NopaXeHua YenoBeka — B Tabn. MN4.4.

Tabnmya 14.3

Matepuant! g ope KBTIM?
HpeBecuHa (cocHa BNaXHOCTLIO 12 %) 13,9
[peBeCHO-CTpyXXeUHble NUTLI (MNOTHOCTLIO 417 Kr/m®) 83
Topd 6pUKETHbLIA 13,2
Topd KyckoBoW 9,8
XonoK-BOSIOKHO 7.5
CRnouUCTbIi NNacTuK 15,4
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OKoHYaHue Tabn. 14.3

MaTteprans q g KBTM®

Creknonnactuk 15,3
MNepramuH 17,4
PesuHa 14,8
Yronb 35,0
PynoHHaA kpoBnA 17,4
KapToH cepblid 10,8
HekopaTuBHbIN BYMaXXHO-CRIOUCTbIN NNACTUK 19,0- 24,0
MeTtannonnact 24,0-27,0
[nuta apeBeCHO-BONOKHUCTanA 13,0
Mnuta ApeBeCHO-CTpYXeyHasa 12,0
MnuTa ApeBeCHO-CTPYXKEYHaA ¢ oTAeNKoN «Monunnex» 12,0
[Mnuta ApeBeCHO-BONOKHUCTaA € NakoKpaco4HelM MOKPLITUEM NMOA LeHHble NopoAb! 12,0- 16,0
AepeBa
Koxa uckyccTBeHHasa 17,9-20,0
CTeknonnacTuk Ha nonuadupHoOi ocHoBe 14,0
Jlakokpaco4Hble NOKpbLITUA 25,0
O6ou MotoLueca MNBX Ha GyMa)HON OcHOBE 12,0
JinHoneym MNBX 10,0- 12,0
JInHoneym ankugHbli 10,0
JiuHoneym MNBX Ha TKaHeBOI OCHOBE 6,0-120
MoKpbITUE KOBPOBOS 4,0-6,0
CeHo, conoma (npu MUHUMaILHOM BRAXHOCTKW A0 8 %) 7,0
JlerkoBocnnameHAIoWWecs, roplodue u TpyaHOroploYmne XUAKOCTU Npu Temnepartype
camoBocn1aMeHeHua, °C:

300 12,1

350 15,5

400 19,9

500 v Bbiwe 28,0 v Bblwe

Tabnuya 4.4
CreneHb nopaeHus VIHTeHCMBHg;I';;AI:SHV*-IeHVIFl,

Bes HeratuBHbIX NOCNEACTBUIA B TEHEHUE ANUTENBHOIO BPEMEHH 1,4
BesonacHo AnA YeroBeka B 6pe3eHTOBOM oaexae 4,2
HenepeHocuman 6one Yepes 20-30 ¢

Oxor 1 cTenexn Yepes 1520 ¢ 7,0

Oxor 2 cteneHu Yepes 30-40 ¢
HenepeHocuman 60Mb Yepe3 3-5¢

Oxor 1 cTenexu Yepes 6-8 ¢ 10,5

OXor 2 cTeneHun Yepes 12-16 ¢

[nq nopaxeHua YenoBeKa TEMMOBbIM U3TyHEeHUEM BENUHUHA NPOBUT-DYHKLUKM ONUCLIBAETCA (hOPMYIION:

Pr=—12,8 + 2,56 - In{t - ¢*7), (N4.11)
rae t — aeKTUBHOE BPEMA IKCMO3ULIUMU, C;

g — UHTEHCUBHOCTL TENSIOBOrO M3NyyeHua, KBT/m2.

BenuunHa 3¢ eKTUBHOTO BpeMEHU IKCNO3ULIUK ¢ MOXET BbITb onpeaeneHa no hopmynam:

ANA OTHEeHHOro LWapa:

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

ANA noXapa nponuea:

fmt +% (N4.13)
u

rae m — Macca roployero BellecTBa, y4acTBYIOWEro B 06pa30BaHUM OTHEHHOTO Wwapa, Kr;

t, — XapaKTepHoe Bpems, 3a KOTOpoe YesioBek oGHapyXuBaeT noXap 1 NPpUHUMaeT pelleHUe O CBOUX Aarlb-
HeWLUMX AeACTBUAX, C (MOXET GblTb NPUHATO PABHLIM S5);

X — paccTosiHWe OT MecTa pacrnonoXeHus YenoBeka Ao 6e30NacHON 30HbI (30Ha, Iae WHTEHCUBHOCTL TeNnso-
BOIO U3NMYYEHUA MeHbLLE 4 KBT/M?);

u — CpeaHAN CKOPOCTb ABUXEHUA YenoBeka K 6e30nacHoin 30He, M/C (NPMHUMAaETCH paBHON 5 Wc).

YcrnoBHadA BEepPOATHOCTb NOPaXXeHUA YeroBeka, nonaswero B 30Hy HenocpeACTBEHHOro BOS.U,QI?ICTBVIH nname-
HM NoXxapa NposimBa unu akena, NPMHUMaeTCA paBHOW 1.

[lnA noxapa-BcnblWKK creayeT NpUHUMATb, YTO YCIOBHAaA BEPOATHOCTL NOPaXeHWA YenoBeKa, nonaslue-
ro B 30Hy BOS,U,eﬁCTBVIFl BbICOKOTEeMNepaTypHbIMU NpoAYKTaMN CropaHud rasonapoBo3ayLWwHoOro 06naKa, paBHa 1,
3a npeanenaMmu STOW 30HbI YCJlOBHaA BEpPOATHOCTb NOopaXeHua Yyenoseka npuHUMaeTCcH paBHOVI 0.
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NMPUNOXEHUE Ne 5
K MyHKTY 33 MeTtoguku

MeToabl onpegeneHna BpemeHU OT Hayana no)xapa
Ao 6noKkupoBaHMA 3BaKyaLMOHHbIX NyTel B pe3ynbTaTe pacnpocTpaHeHUsa Ha HUX
onacHbIX (hbakTOpOB NOXXapa U pacyeTHOro BpemMeHu a3BaKyaLumu

I. MeToa onpepeneHuA BpemMeHu OT Hauyana noxapa Ao 6nokupoBaHus
3BaKyaUWOHHbIX NyTel B pe3ynbrTaTe pacnpocTpaHeHUA Ha HUX ONacHbIX haKTopoB NoXapa

BpemA OT Hauana noxapa Ao 61I0KUPOBaHUA SBaKYaLUMOHHLIX NYTeN B pesynbTaTe pacnpocTpaHeHUs Ha HUX
onacHbiX haKTopoB NoXapa ofnpeaesAeTcA NyTem Bbibopa U3 NonydeHHbLIX B pe3yNbTaTe pacieToB 3HauYeHUii Kpu-
TUHECKON NPOAOIKUTESNTBHOCT MOXapa MUHWMASTLHOTO BPEMEHMU:

Ten =Min{th,, 00, 102, £25}. (N5.1)

KpuTudeckan NpoAorXUTENBHOCTE NoXapa Mo KaXAoMy U3 OnacHbiX ¢pakTopos onpeaenAeTcA Kak BpeMa
LOCTUXEHUA 3TUM PaKTOPOM KPUTUYECKOrO 3HAYEHUA Ha NyTAX SBaKyauuu Ha BbicoTe 1,7 M OT nona. Kputude-
CKWe 3HaYeHUA No KaxKaoMy 13 onacHbIX (haKTopoB COCTaBNAIOT:

o noBkIWEHHOR TeMnepaType + 70 °C;

no TennosomMy noToky 1400 B1/m?

no notepe BUAUMOCTU 20 M;

Mo MOHWXEHHOMY COoAepXaHuIo Kucrnopoaa 0,226 Kr - M3,

No KaaomMy U3 TOKCUYHBIX ra3006pasHbIX NPOAYKTOB ropeHun

(CO,-0,11 kr-m3 CO-1,16 - 10° kr - M3, HCL - 23-10° Kr - M),

Ana nomelleHMA ovara noxapa KpUTUHECKYI0 NPOAOIKUTENBHOCTL NoXapa ¢, , (C) NO YCnoBUIO AOCTUXEHUA
KaXkablM 13 onacHbIX hakTopos noxXapa npeAenbHO A0NYCTUMBIX 3HAYEHWI B 30He NpebbiBaHuA nioaen (paboyen

30HE) MOXHO OLEHWTL NO hopMyram:
Mo NOBLILLIEHHOM TeMnepaType:

B 1/n
£ = —-ln|:1+ 70-% ] ; (N5.2)

no noTepe BUOUMOCTH.

4 - -1 1/n
£ = E-ln 1_W : (N5.3)

A lp-B-D,-Z
no I'IOHVT)KeHHO_My coaepXkaHu Kucnopoaa:

-, _ o 1/n

-1
fo) B 0,044 .
te: ={—-In||1- 2 L (N5.4)
* 1A B-L,,
T+0,27 'Z

No KaXAOMY U3 razoo6pasHbiX TOKCUYHBLIX NPOAYKTOB FOpeHus:
Un

1
z:’; = E [1-&] ; (N5.5)
A B-L-Z
M (Ns.6)
T(1-¢)n-Q

rae t, - Ha4ansHanA TeMneparypa Bosgyxa B noMmelleHuu, °C;

B - pasmepHbIii KOMNNEKC, 3aBUCALIMIE OT TENMOTHI CropaHuA maTtepuana u ceoboaHOro obbema nomelle-
HUA, Kr;

n — nokasarenb CTENEHW, YYUTLIBAIOWMNIA N3MEHEHUE MAcChl BLIFOPAIOLLEro MaTepuana BO BpeMeHHU;

A - pasmepHbIid napameTp, Y4UTLIBAIOWMIA Y ASMbHYIO MAacCOBYIO CKOPOCTb BbIFOPaHWA roploYero Bellectea
1 nnowanb noxapa, Kr/c”;

Z - 6e3pasMepHblii napameTp, YUUTHIBAIOLWWA HEPaBHOMEPHOCTL pacnpeaeneHna onacHoro akropa noxa-
pa no BbICOTE NOMELLEHUS;
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© - HU3WWIAA TennoTa cropaHkA MaTepuana, MIDX/Kr;

C, - yhenbHas uzobapHaa TennoemkocTb Bosayxa, MIX/Kr;

@ — KO3(PULUMEHT TennonoTeps,

1 — KO3(P(PUUKUEHT NONHOTLI FOPEHUS;

V — cBOGOAHbIA 06BEM NOMELLESHUA, M3,

o — KO ULMEHT OTpaXKeHUA NPeAMETOB Ha MYTAX SBaKyauuu;

E - HayansHoe ocBelleHue, NnK;

I, — NpefensHan ArNbHOCTL BUAUMOCTH B AbIMY, M;

D - npimoobpasyiowan cnocobHOCTb ropALiero matepuana, Hn - MYKr,

L — ynenbHbli BbIXOA TOKCHYHBIX ra3oB NpU cropaHuu 1 Kr ropioyero BellecTea, KI/Kr;
X - npeAenbHO AOMYCTUMOE coaepXXaHue TOKCUYHOro rasa B NOMELLSHUM, KI/M®;
Lo, — YAenbHbIA pacxoq, KUcropoaa, Kr/Kr.

CB06OAHLIA 06bEM MOMELLEHMA COOTBETCTBYET PasHOCTU MeXAY reoMeTpuyecKMm o6temMoM M 061HEMOM
060pyaoBaHWA UK NPeaMeToB, HaXOAAWMXCA BHYTPU. puU OTCYTCTBUM AaHHLIX AONYCKAeTCA ¢BOGOAHBIN 06bEM
NpUHUMATL paBHbIM 80 % reoMeTpu4ecKoro o6 bema NoMeLEHUA.

Ecnu nop, 3HakoM norapudma nonydyaeTca oTpuuatenbHoe YUCHO, TO AaHHLIA ONacHLIn (haKTop noxapa
He NpeacTaBAeT ONacHOCTH.

MapameTp Z onpeaenseTtca no ¢gpopmyne:

h h

Z= H-eXp(lﬁI—I), npu H<6m, (N5.7)
rae A — ebicoTa paboyeil 30Hbl, M;

H - BbicOTa NOMELIEHUS, M.

BelcoTa paboyeit 30HbI onpedenseTca no popmyre:

h=h_+17-054, (N5.8)
rae hnn — BbICOTa MJI0LAaAKU, HA KOTOPOI HAXOAATCAH NIOAM, HaA NOSIOM NMOMELLEeHWd, M;

S — pasHOCTb BbICOT MOS1A, paBHAA HYIIO NPY FOPU3OHTaSIbHOM €70 pacrosioXEHU, M.

CrneayeT UMeTb B BUAY, YTO HAMBOMbLLUEN ONacHOCTU NpU NoXape NoABEPraloTCA NoAK, HaxoadwmecH Ha bo-
INee BbLICOKOW OTMeTKe. [NoaToMy npu onpeaeneHnn HeobXxoauMoro BpeMeH! 3BaKkyaluum cnedyeT OpueHTUpoBaTb-
€Al Ha Hanmboree BbICOKO PacrosioXEHHbIE B MOMELEHWN YHACTKWU BO3MOXHOIo NpebbiBaHWA Nioaei.

MapameTpbl A 1 # ONpeAenAloTCA CReayiowWwmM 06pasoMm:
ANA Cryyan ropeHnA XUAKOCTU C YCTaHOBUBLLEACA CKOPOCTbIO:

A=¥;-F npun=1; (N5.9)
ANA cny4an ropeHua XuakKoctu ¢ HeYCTaHOBMBLI.IeﬁCﬂ CKOPOCTbIO:
A=w,npmn= 1,5; (N5.10)

v 1(-']'
ANA cnyyan KPyroeBoro pacnpoctpaHeHnua nnameHn No NOBepPXHOCTU roptoyero eewectea unu Matepuana:
A=105-%¢-v: npun=3; (N5.11)

ANA BepTUKamNbHO UM FOPUM3OHTaNbHOW MNOBEPXHOCTU FOPEHUA B BUAE NPAMOYTONbHWUKA, OAHA U3 CTOPOH
KOTOPOro yBeNnu4uBaeTcA B ABYX HanpaBneHnax 3a c4eT pacnpocTpaHeHua NnamMeHu:

A=Yg .v-bnpun=2, (N5.12)
rae W, - yaensHan maccoBasf CKOPOCTb BbIFOPAHUA XMAKOCTH, KI/{M?-C),

¥ = NIMHEHaA CKOPOCTb PAcnpOCTpaHeHUA NNaMEHN, M/C;

b = NepneHANKYNAPHBLIA K HANPABNEHNIO ABWKEHNA NNAMEHN PasMep 30Hbl FOPEHUA, M.

Cnyvaii hakensHoro ropeH1A B NOMELLEHNN MOXET PacCMaTpPUBATLCA Kak rOpeHne XNMAKOCTHU C YCTaHOBUB-
LIelicA CKOPOCTHIO C NapaMeTpomM A paBHbLIM MAacCOBOMY PacXoAy UCTEeYeHuA roploydero eellectea us obopyaoea-
HUA U NOKAa3aTenNeM CTeneH! » PaBHbIM 1.

Mpu OTCYTCTBUM cneuuanbHeIX TpeboBaHui 3Ha4YeHua o U E npuHumalotcA pasHsiMu 0,3 U 50 nK cooTeeT-
CTBEHHO, a [, paBHbIM 20 M.

Mpu pacnonoXeHUu NIoASH Ha PasNUUHBIX NO BLICOTE NAOLWAAKAX KPUTUYSCKYIO NPOACMHKMTENBHOCT NoXa-
pa cneayeT onpeaenaTb AnA KaXAaoi NNowaaku.

Il. MeTtoa onpeaeneHuna pacyeTHOro BpemMeHn 3BaKyaLlum

PacueTHoe Bpema 3BaKyaUun N0 Al ¢, U3 NOMELLIHUA N 38aHW# YCTaHaBNMBAIOT MO pac4eTy BPEeMeH! [BU-
HEHWA OAHOTO UNKU HECKONBKUX MIOACKUX NOTOKOB Yepes 3BakyauuoHHLIe BbIXOALI OT Haubonee yAaneHHbIX MecT
pasMelLeHua N0 Aei HeMOCPEACT BEHHO HAPYXKY MNN B 6830NacHYI0 30HY.

Mpu pacyeTe Becb MyTh ABMXKEHWA NIOACKOTO NOTOKA NOAPA3ASNAIOT HA Y4aCcTKU (npoxoa, Kopuaop, Asep-
HOM NPOEeM, NECTHUYHLIA Maplu, TamByp) ANWHON [, M WUPHHON 5. HavanbHLIMKU YUacTKamu ABMAKOTCA NPOXOAbI
Mexay pabouumn MecTammu, 060pyAOBaHUEM, PAAAMU KPecen U T. N.
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Mpu onpegeneHnn pacH4eTHOro BpEMEHN ASNMHY U WUPUHY KaXA0ro yyacTKa nyTu sBakyauumu 4na npoekTu-
pyembIX 30aHUA U COOPYXEHUI MPUHUMAIOT NO NPOEKTY, a ANA CYLWECTBYIOWMX — NO (hakTy. OnuHy nyTu no necr-
HWYHBIM MapLUaMm, a Takxe Mo naHgycam U3MepstoT no AnuHe Maplwa. OnvHy nyTi B ABEPHOM Npoeme NpUHUMaloT
paBHOA HyNt. MpoeM, pacnonoXeHHbln B CTeHe TONWMHON 6onee 0,7 M, a TakXxe Tambyp crnedyeTt cumTaTtb camo-
CTOATENbHLIMY YHACTKAMU FTOPUSOHTANEHOTO MYTH, UMEIOLUNMU KOHEUHYIO ANWHY [,

PacueTHoe BpemA SBakyauuu NioAeli ¢ cneayet onpelenATb Kak CyMMy BpeMeHU ABIXEHWA NoACKOro no-
TOK& NO OTAENbHLIM y4acTKam NyTu ¢, No hopmyne:

L=l v+ +1, (M5.13)
roe t, — Bpema ABWUXeHUA JI0ACKOro NoToKa Ha NepBoM (HavyanbHOM) y4acTKe, MUH;

ly lyen I, — BPEMA OBUKEHWA NIOACKOrO MOTOKA Ha KaXKAoM W3 criedylowux nocsle mepBoro yyacTka
nyTW, MUH.

BpemA ABMXEHWA JT0ACKOT0 MOTOKA NO NepBOMY YHacTKy NyTH ¢, MUH, onpeaenAeTcA No dhopmyne:

4= l_l, (M5.14)

Vi
rae I, — AnuHa NepBoro y4acTka nyTu, M;

¥, — CKOPOCTb ABUXEHWA JTH0ACKOrO NOTOKA N0 rOpU30HTasbHOMY NYTU Ha NepBOM YYacTKe, M/MuH (orpeae-
JAKT no Taénuue M5.1 B 3aBUCUMOCTU OT NAIOTHOCTU D).

MNOTHOCTb 0AHOPOAHOTO JTHOACKOrO NOTOKA Ha NEepBOM y4acTKe Nyt D, onpefenAeTca no gopmyne:

D, = Nl_f (M5.15)
ll‘ 81

rae N, - uMcno nogei Ha nepBoM yvacTke, Yen.,

f- cpellHAA Nnowaab ropu3oHTanbHOM NpoeKUnK HenoBeka, M2, NpuHuMaeman paeHoin 0,125,

3, - WWpKUHA NepBoro y4acTka nyTu, M.

CKOpOCTb ¥, ABMXKEHUA TI0ACKOTO MOTOKA HA YHACTKaX NyTH, CReAyIowWMX Nocne Nepeoro, NPUHUMAIT No Tab-
Nvue M5.1 B 3aBUCKMOCTH OT MHTEHCUBHOCTY ABUXEHUA NIOACKOro NOTOKA NO KaXXAOMY W3 STUX YHACTKOB NyTH,
KoTopan onpedendaeTca Ans BCEX yH4ACTKOB NYTH, B TOM YWCIe U ANA ABEpPHLIX NPOeMOoB, No (opmyne:

q = q,-_+.8,—_1, (M15.16)

[
roe 3, 3., — WWpKHa paccMaTpUBaemMoro i-ro U NPeALecTBYIOWero eMy yyactka nyTu, M;

qs 4., — UHTEHCUBHOCTW ABUXEHWA MIIOACKOrO NOTOKa NO paccMaTpUBaeMOMy i-My W NpeallecTBYoLEemMY
y4acTKam nyTu, M/MUH.

HTEHCUBHOCTL ABWXEHWUA JIOACKOrO NOTOKA Ha NEPBOM YYacTKe NyTu g = g, . onpefenaroT no taoén. Ms.1
no 3HadeHuto D, ycTaHoBneHHoMY no gopmyne (MS.15).

Tabnnya 15.1

UVHTeHCHBHOCTL M CKOPOCTE ABMIKEHHA JHOACKOFo NOTOKA Ha PasHbIX y4acTKaX nyTeid dBaKyaLnu

B 3aBUCHMOCTH OT IIAIOTHOCTH NTOTOKA

I opy3oHTaNLHbIA MyTh DeepHoi JlecTHULA BHU3 JNlecTHuLia BBEpX
222;:2%" CKOPOCTS . WHTeHcue- vn:f:: 2:'4'3_ CKOpoeTs ¥ WHTeHcuB- CKOPOCT ¥ WHTeHcwe-
MR MAMUAH HOCT 4, HOCTb ¢, MMM HOCTE 4, MMAH HOCTE g,
M/MUH /MU MMUH M/MUH

0,01 100 1,0 1,0 100 1,0 60 06
0,05 100 50 50 100 5,0 60 30
0,10 80 8,0 8,7 95 9,5 53 53
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 31 156 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 16 10,6
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90

1 6onee 186 18,5 8,5 8 7,2 11 9,9

MpumeyaHue. NHTEHCUBHOCTL ABWXXEHUA B ABEpHOM NPoemMe Npy NNoTHOCTY noToka 0,9 n 6onee, pasHanA 8,5 M/MWH, yc-
TaHOBNEeHa ANA ABSPHOrC Npoema WpiHOiA 1,6 M 1 Gonee, a NpU ABSPHOM MPOEMSE MEHBLLLSH WVPUHBLI UHTEHCUBHOCTE ABUXEOHWA
cnegyeT onpeAenATs No opmyne g, = 2,5 + 3,75 8.

Ecnu sHadeHue g, onpeaensaemoe no opmyie (M5.16), MeHblUe ik paBHO ¢, TO BPEMA ABUXKEHMA MO y4a-
CTKY MyTK £, MUH, PaBHO:
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=21 (Ns.17)

Mpy 3TOM SHaueHua g, . M/MUH, CneayeT NPUHUMATD PaBHbIMU:

16,5 — ANA ropusoHTaNbHbIX NyTei;

19,6 — AnNA ABepHbIX NPOEMOB;

16,0 — AnA NecCTHULbI BHUS;

11,0 — AnA necTHULbl BBEPX.

Ecnu shadeHne g,, onpedeneHHoe no dropMyne (M5.16), 6onblie g, TO WMPHHY &, AAHHOTO y4acTKa NyTu
cneayeT yBeNUUYMBATL HA TaKoe sHaueHue, NpU KOTOPOM cobnioaaeTca yenoeue:

‘I,- < qmax' (n518)

Mp1 HeBOSMOXHOCTU BbINONHEHUA YCNoBUA (15.18) MHTEHCUBHOCTbL M CKOPOCTb ABUXKEHNA NIOACKOrO NOTOKa
no y4acTKy { onpeAenaoT no Tabnuue M5.1 npu sHadenuu I = 0.9 n Gonee. Mpu 3TOM CneayeT yuuTbiBaTb BpemA
3aflepKKU ABWXKeHnA nioaeil na-sa 0OpasoBaBILErocA CKOMMeHua.

Bpema 2anepku ¢ ABKEHNA Ha y4acTKe | na-3a 06pasoBaBILeroca CKONNeHNA Nioaedi Ha rpaluue ¢ noc-
neAyloWUM y4acTKoM (i+1) onpeaenaetca no gopmyne:

; 1
t;uu =N.f{#___ . {N5.19)
9p'81 4°5;
rae N — Konu4ecteo noaen, Yen.;
f - MnolaabL ropuaoHT aNbHOR NPoeKLWK, M2
45, — VHTEHCUBHOCTb ABMXKEHUA Yepes y4acToK (i+1) npu nnoTHocTH 0.9 1 6onee, M/MMH;
8,,; — LUINPUHA Y4aCTKa, M, NPYU BXOXAeHUU HA KOTOPbIA O5pasoBanoch CKoMneHue niofei;
g, — WHTEHCUBHOCTb ABIKEHUA Ha YUacTKe i, M/MUH;
8, — uMpuHa NpeaWeCcTEYIOWLEro y4acTKa 1, M.
Bpema cyuecTBOBaHNA CKOMMEHWA {Ha y4acTKe { onpegensaeTca no opuyne:

= N_f . (N5.20)
gp b
Pac4eTHOR BpemMA 9BaKyauMn Mo yHacTKy i, B KOHLE KOTOPOro Ha rpaHiue ¢ y4acTkom (i+1) obpasosanoch
CKOMNeHUe MioAei, paBHO BPeMeHW CYLIECTBOBAHUA CKONNeHNA . PacieTHOe BpemA 3BaKyaumu no y4acTky {
JAonyckaeTcA onpeAenAaTb No opmMyne:

l
t,=—"+L, (Ms.21)
v

<
Mpu cnnauum B Ha4ane yyacTka i ABYX 1 6onee NOACKUX NOTOKOE (PUC. M15.1) UHTEHCUBHOCTL ABMKEHNA g,
M/MUH, ONpeaenaeTcA No opmyne:

108
).ELEL .
i

fex

rae g, , — WHTGHCUBHOCTb ABUKOHUA NIOACKUX NOTOKOE, CANBAIOWIVXCA B HAYane y4acTKa {, WMuH;

8, — WMPUHA YHaCTKOB NYTW CIMAHUA, M;

8,— lIMphHa paccMaTpuBaemMoro y4acTka nyTu, M.

Ecnu sHadeHue g, onpefieneHHoe no chopMyne (M5.22), onblwe g, . TO WMPHHY 5, AAHHOTO Y4acTKa MyTu
cneflyeT YBeNUUMBATL HA TAKOE SHauyeHWe, YTODbl cobniofanoch yenoeue (115.18). B sToM cnyyae BpemAa ABrKe-
HWA NO Y4acTKy { onpeaenasTca no copmyne (M5.17).
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& @ Pue. N5.1. CAuaHMe NIOACKUX MOTOKOB:

Y 1 — Ha4ano y4acTKa i
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