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METOONKA
onpeaerneHns pacyeTHbIX BEIMYMH NOXapHOro pucka Ha NPoN3BOACTBEHHbIX 0O beKTax

. O6LwWwme nonoxeHus

1. HacToswas meToguka onpegeneHus pacyeTHbIX BENWYMH MOXAPHOIO pUCKa Ha MPOM3BOACTBEHHbIX OOBLEKTax
(manee - MeToauka) ycTaHaBnvMBaEeT MOPSAOK pacyeTa BENWYMH MOXapHOrO puUcka Ha MPOU3BOACTBEHHbLIX OOBEKTax
(banee - 0ObeEKT).



MonoxeHusa HacToswen MeTooukn He pacnpoCTPaHSTCA Ha ONpeAeneHne pacveTHbIX BENMMYMH MOXAPHOro pucka
NPOM3BOACTBEHHLIX OOBHLEKTOB CreunanbHOro HasHavyeHusl, B TOM 4Yucie OObEeKTOB BOEHHOIO Ha3HayeHUs, 0OBLEKTOB
Npou3BOACTBa, MNepepaboTkn, XpaHeHWst pPaguoaKTUBHbLIX W B3pbIBYATbIX BELWECTB M MartepuanoB, OOBLEKTOB
YHUYTOXEHNS N XPAaHEHUSA XUMUYECKOTO OPYXMS U CPEACTB B3pbIBaHWSA, Ha3eMHbIX KOCMUYECKNX OO BEKTOB 1 CTapTOBbIX
KOMMMEKCOB, TFOpPHbIX BbIpaboOTOK, OOBLEKTOB, pacnoNOXeHHbIX B fecax, MMHEeNHOMW YacTu MarucTparbHbIX
TpybonpoBoaoB.

2. PacyeTbl No oueHke NoXapHOro pucka nNpoBoAATCA nNyTemM conocrtaBlieHUA pacHeTHbIX BeJIMYMH NOXapHOro pucka c
COOTBETCTBYHLWMMN HOPMATUBHbIMU 3HAYEHUAMU NOXAPHbIX PUCKOB, YCTAHOBJIEHHbIMU <De,qepaanb|M 3aKOHOM OT 22

o o 1 .
uionsa 2008 roga N 123-®3 "TexHuueckun pernameHT o TpeboBaHMAX noxapHon 6e3onacHocTn" ™ (ganee - TexHn4eckui
perrnameHT).

! CobpaHue 3akoHogaTenscTBa Poccuickon ®enepaumm, 2008, N 30 (vactb 1), cT.3579.

3. OnpepfeneHne pacyeTHbIX BENIMYMH NOXAPHOIO pUcka Ha OGBbEKTE OCYLLECTBAETCSH HAa OCHOBaHWUM:
a) aHanu3a noXapHom onacHoOCTN 06beKTa;

©) onpenenexHns 4acToTbl peanusaumm NoXXapoonacHbIX CUTyaLuii;

B) NOCTPOEHUS MONel onacHbIX HakToOpoB NnoXxapa Ans PasfMyHbIX CLiEHapueB ero pasBuTus;

) OUEHKM NOCREeACTBMIA BO3AENCTBMS ONAcCHbIX (HaKTOPOB MoXapa Ha nogeit Ana pasfnuyHbliX CueHapueB ero
pasBUTUS;

A) Hanu4unsa cuctem obecneveHns noxapHor 6e30NacHOCTY 30aHUI, COOPYXEHUIN N CTPOEHWU.

4. PacuyeTHble BENUYMHbI NOXAPHOro pyUcKa ABMAOTCA KOMUYECTBEHHON Mepot BO3MOXHOCTU peanuaauun noxapHom
onacHocTM obbeKTa 1 ee NocrneacTBuin Ans No4en.

KonuuecTBeHHO! MepOI BO3MOXHOCTW peanusauum noxapHon onacHocTh obbekTa sBnsieTcs puck rmbenu nogei B
pe3ynbTaTe BO3AEWCTBUS onacHbIX (DakTOpOB Nnoxapa, B TOM Yucne:

puck rmbenu paboTHnka oobekTa;
puck rubenu niogen, HaxoaawWwmxcsi B cenutebHon 3oHe BOnM3n obbekTa.

Puck rmbenu nwogen B pesynbTate BO34ENCTBUA oOMnacHbIX ()akTOpoB MNoxapa Ha o6bekTe XapaktepusyeTtcd
YNCNOBbIMU 3HAYEHNAMU HOMBUAOYANTbHOIO U COUMaribHOro NOXapHbIX PUCKOB.

5. Onga uenen Hactoswen MeToamku MCMNONb3YTCA OCHOBHbIE MOHATUSA, YCTAaHOBMEHHbIE CTaTbel 2 TexHUYecKoro
pernameHTa.

lll. O6wme TpeGoBaHUA K onpeaeneHnto pacyeTHbIX BEJIMYUH NOXKAPHOro p1ucka

AHanus noxxapHou onacHOCTU O6bEeKTa
6. AHanu3s noxapHon onacHocT obbekTa npegycMmaTprBaeT:
a) aHanms I'IO)KapHOl7I OMacHOCTU TEXHOMNOTrM4YeCcKomn cpeabl U napaMeTpoB TEXHOJNIONMM4YeCKnxX npoLeccoB Ha Oﬁ'beKTe;

0) onpeneneHve NepeyvHs MoXapoonacHbIX aBapUiiHbIX CUTyaLuii M NapamMeTpoB AN KaXXOoro TEXHOOrMYeCcKoro
npowecca;

B) onpegeneHne Ona Kaxaoro TexHosriorm4eckoro npouecca nepedyHda npuydnH, BO3HUKHOBEHWE KOTOPbIX NO3BONAET
XapaktepunsoBaTb CUTyaL MO KaK NOXXapoonacHYHo,

r) NoCTpoeHne cueHapneB BOSHUKHOBEHNA U Ppa3BUTUA NOXKapOB, BI1IEKYLLUUX 3a coboli rmbens nogen.



7. AHanu3 noxapHoOW OMacHOCTU TEXHOSIOrMYEeCcKOW cpedbl W napamMeTpoB TEXHOSIOMMYECKMX MPOLLEeccoB
npegycMatpuBaeT conocTtaBneHune nokasartenen MnoXapHoM OMacHOCTU BellecTB WU MaTepuaros, o6pau.|,arou4mx09| B
TEeXHONIorm4eCckom npouecce, C napamMmeTpamMmmn TexXxHOIormn4ecKoro npouecca.

MepeyeHb NOTEHUMANbHbIX WCTOYHWUKOB 3aXKMraHWsl MOXXapoonacHOW TEeXHONOrM4Yeckon cpefbl onpenensieTcs
NocpeaCcTBOM COMOCTaBMEHNS! NApaMeTPOB TEXHOMNOMMYECKOro NPOLLECCa Y UHbIX UCTOMHUKOB 3aXXMUraHus ¢ nokasatensmu
NoxapHO ONacHOCTY BELLECTB U MaTepuaros.

8. OnpepneneHre nepeyHsi MoOXapoonacHbIX aBapUiHbLIX CUTyauuid ¥ NapameTpoB AJIA KaKOOro TEXHONOTMYECKOoro
npoLiecca OCYLLECTBISETCA HA OCHOBE aHanu3a MOXapHOW OMacHOCTU KaK4OTO W3 TEXHOMNOMMYECKMX MpOLEeCCoB,
npeaycMaTpuBarioLLero BoIGOp CUTYauUmni, Npu peanqsaumm KOTopbIX BO3HUKAET OMacHOCTb AMs JIOAEN, HaXOAALWMXCA B
30He MOpa)KEeHWs1 OMacHLIMM hakTopamu MoXapa, B3pblBa U COMYTCTBYIOLWMMU MPOSIBIIEHUAMU OMacHbIX (DakTopoB
noxapa.

He nognexart paccMOTpeHWIO CUTyauuu, B pe3ynbTaTe KOTOPbIX HE BO3HMKAET OMaCHOCTb ASsl XWM3HU U 300POBbS
nogen. AT cUTyaLun He y4UTLIBAKOTCSA NPW pacyeTe NoXapHOro pucka.

9. [Ina kaxkgow noxkapoonacHom cuTyauumn Ha obbekTe npmeoanTca onucaHme npmyYnH BO3HUKHOBEHUA U pPa3BUTUA
noXxapoonacHbIX CVITyaLl,VIVI, MECT WX BO3HWKHOBEHWNSA U (pakTOpOB noxkapa, NpeacTaBsoWMX ONACHOCTb AMS KU3HU U
340pOBbA Nt0AeN B MecTax ux I'Ip66bIBaHVI$|.

10. [Ins onpegeneHns NpuYnH BO3HWKHOBEHWS MOXapOoOMnacHbIX CUTyaLuii paccMaTpuBaloTCs cobbITUS, peanusauns
KOTOpbIX MOXET NPMBECTN K 06pa3oBaHMIo roproden cpefbl U NOSABIEHNIO NCTOYHMKA 3aXXUraHus.

Haunbonee BEPOATHbIMU cobBbITUAMMU, KOTOpPbI€ MOIyT ABNATLCA NpU4MHaMK NoOXapoonacHbIX CVITyaLI,VIVI Ha obbekTax,
cyuTarTCca cnegywuimne cobbITUS:

BbIXO[ MapamMeTpoB TEXHOMOIMMYECKUX MPOLECCOB 3a KPUTUYECKME 3HAYEHMUS, KOTOPbIN BbI3BaH HapyLUEHUEM
TEeXHOJIorm4eckoro pernameHTa (Hanpmmep, nepenuB XWOKOCTU NpU CIMBO-HaANMBHbIX onepaunax, paspyleHue
060py}_'l,OBaHVIFI BCrneacTBuMe npesbllleHna gaBrieHNA no TeEXHONOrM4YeCckKUMmM npndmnHam, noasrneHne MCTOYHUKOB 3aXXnraHua
B MecTax 00pa3oBaHnsi rOPOYNX ra3onapoBO3aYLLHbIX CMecen);

pasrepmeTn3aumsi TeXHONOrMYeckoro o6opyAoBaHUsl, Bbl3BaHHAsi MeXaHWYeCcKUM (BMUSIHME TMOBbILIEHHOMO WU
NOHWKEHHOrO AABMNeHUsl, AMHAMUYECKUX Harpy3oK M T.M.), TeMnepaTypHbIM (BMSIHAE MOBbLILEHHBIX MMM MOHKEHHbBIX
TemnepaTyp) M arpeccuBHbIM XUMUYECKUM (BMUSIHWME KWUCIOPOOHOW, CEpPOBOAOPOOHON, JMEKTPOXMMUYECKON W
BUOXMMUYECKON KOPPO3UIA) BO3AENCTBUSIMU;

MexaHu4eckoe MoBpexaeHne o6opyaoBaHUst B pe3ynbTaTe OWWGOK paboTHWKA, NageHus NpeameTos,
HeKayeCTBEHHOTO NPOBEAEHUs] PEMOHTHBIX U pernaMeHTHbIX paboT 1 T.N. (Hanpumep, pasrepMeTusaumst 06opynoBaHNs
WM BbIXOA U3 CTPOS SNIEMEHTOB €ro 3alliuThl B pesynibTate MOBPEXAEHUS NpPU PEMOHTE WM CTONKHOBEHUS C
KENe3HOO0POXKHBIM WS aBTOMOGUITBHEIM TPAHCTOPTOM).

11. Ha ocHoBe aHanu3a noxapHoW onacHOCTU 06bekTa, NpyM HeobXoAMMOCTH, NPOBOAUTCA OnpeaerieHne KoMmnekca
LOMNOMHUTENBHBLIX MEPONPUATUIA, U3MEHSOLLMX NapaMeTpbl TEXHONOMMYECKOro npoLecca A0 YPoBHS, obecneynBatoLLero
AOMYCTUMbIN NOXapHbIA PUCK.

12. [na BbIABNEHWSI MOXapOOMacCHbIX CUTyauuii OCYLLECTBISAETCA [OereHne TexHOMornveckoro o6opyaoBaHus
(TEXHOMOTMYECKNX CMCTEM), MPU UX HANMMUMM Ha OBBbEKTe, Ha y4acTKW. YKasaHHOe OeneHve BbIMONHAETCs, ucxoas u3
BO3MOXHOCTU pasfenbHOM repmeTv3aumMm 3TUX  y4acTKOB MPM  BO3HWMKHOBEHUM asapuu. Paccmartpusarotcst
no)xapoornacHble CUTyalUuK, Kak Ha OCHOBHOM, Tak W BCMOMOraTeslbHOM TeXHosorMyeckoM obopyaosaHun. Kpome aToro,
YYUTBLIBAETCH TaKkKe BO3MOXHOCTb BO3HUKHOBEHMSI MOXapa B 34aHUSIX, COOPYXEHUAX U CTPOEHUsIX (oanee - 3gaHus)
Pas3nNYHOro HasHauYeHMUsi, PacronoXeHHbIX Ha TepPPUTOPUM 0BBbEKTa.

B nepeyHe noXxapoonacHbIX CI/ITyaLlVII7I NPUMEHNTENBHO K KaXOgoMy Yy4acTKy, TEXHOMNOrM4ecKom YCTaHOBKe, 34aHUt0
obbekTa BblOENATCA rpynnbl NOXXapoonacHbIX cmyau,mﬁ, KOTOPbIM COOTBETCTBYKT OAMHAKOBblE MOOesn npoueccoB
BO3HWKHOBEHUA N Pa3BUTUA.

Mpn aHanuae noxapoonacHbIX cmyaumﬁ, CBSI3@aHHbIX C pasrepMeTu3auuen TEeXHONOrM4eckoro o6opyu0|3aH|/|$|,

paccMaTpuBalOTCH YTEYKM MNPU pasnuuHbIX AMameTpax MCTeueHWsl (B TOM YWUCe MakcuMMasbHble - Mpu MOSIHOM
pa3spyLueHur o6opyaoBaHUs Unu NOABOAALLMX/OTBOASALLMX TPyOONPOBOAOB).

OnpeaeneHue 4acToThbl peanv3almMn NOXapoonacHbIX CUTyaLun



13. [Ins onpefeneHvs 4acToTbl peanusaunm NoxapoonacHbIX CUTyaLuii Ha 0O beKTe UCMONb3yeTcs MHPOPMaLUS:

a) 06 oTkasax 060py0BaHUS, NCMONb3YEMOro Ha OOBLEKTE;

©) 0 napameTpax HageXHOCTM UCNOMNb3yeMoro Ha obbekTe 06opyaoBaHUS;

B) 06 oLWNBOYHBLIX AeNCTBUSAX paboTHMKa 06beKTa;

r) 0 rMapoMeTeoponornyeckon 06CcTaHoBKE B paioHe pa3meLleHust o0bekTa;

4) 0 reorpadnyeckmx 0COBEHHOCTSIX MECTHOCTU B palioHe pa3MeLleHus obbekTa.

14. Ona onpegeneHns 4acToTbl peanu3auun MoXapoonacHbIX CUTyaLMn MOryT WMCMOMb30BaTbCs CTAaTUCTUYECKME
AaHHble N0 aBapuUMHOCTU NN pacyeTHble AaHHbIEe NO HAaAEXHOCTU TEXHONOrM4Yeckoro obopyaoBaHusi, COOTBETCTBYOLLME
cneumndurke paccmaTpmBaemoro obbekTa.

15. MHdopmaLms o yactoTax peanusauum NokapoonacHbIX CUTyauuii (B TOM YiCNe BO3HMKLLMX B pe3ynbTate ownbok
paboTHMKa), Heobxoaumasi [Ansi OUEHKM pucka, MOXeT OblTb MonyvyeHa HEenocpeacTBEHHO W3 [AaHHbIX O
(PYHKUMOHNPOBaHNM UCCneayeMoro ob6beKkTa WM M3 AaHHbiX O (OYHKLUMOHUMPOBAHUWM APYrnX NOJOGHbIX OOBLEKTOB.
PekomeHaoyemble cBeAeHUst MO 4YacToTaM peanu3aumv WMHULMUPYIOLLMX MOXapoornacHble CcuTyauun cobbiTui ans

HEeKOTOpbIX TUNOB 06OpPyAOBaHUA OOBEKTOB, YacTOTaM yTevek U3 TEXHOMNOrmyeckmx TpybonpoBoaoB, a Takke YyactoTam
BO3HMKHOBEHWS NOXapOoB B 34aHuAX npusedeHsbl B npunoxeHun N 1 k HacToswen Metoguke.

MocTpoeHne nonen onacHbIX (pakTOPOB NoXapa ANA pa3fIMYHbIX CLleHapMeB ero pa3BuUTUA
16. MNpwu nocTpoeHnn nonen onacHbIX PakTOPOB NoXapa A pasfnuMyHbIX CLLeHapUeEB ero pasBUTUS yYUTbIBaKOTCS:

Tennosoe uUanyyeHne npu oakerbHOM ropeHun, noxapax NpPosIMBOB rOpPYMX BELECTB Ha NMOBEPXHOCTb M OTHEHHbIX
Liapax;

M3OLITOYHOE [OaBMeHne W MMMNYNbC BOMHbI OABMEHUS NPV CrOpaHuM ra3onapoBO3AYLIHOW CMECUM B OTKPLITOM
MpOCTPaHCTBE;

n36bITOYHOE AaBMNeHWe U UMMYNbC BOSMHbI AaBNEHUS Npu pa3pbiBe cocyaa (pe3epByapa) B pesynbTaTe BO3AENCTBUS
Ha Hero o4ara noxapa;

N36bITOYHOE AaBrieHVe NP CropaHui ra3onapoBO3ayLLHOM CMEeCU B NMOMELLEHUM;

KOHLIEHTPALMSA TOKCUYHBIX KOMMOHEHTOB MPOAYKTOB FOPEHUst B MOMELLIEHNN;

CHDKEHME KOHLEHTPAaLMK KUCIOpoaa B BO3AyXe NMOMELLEHUS!;

3afbIMNeHne aTMocepbl NOMELLEHNS;

cpeaHeobbeMHas TemMnepaTypa B MOMeLLEeHNM;

OCKOJKM, 06pasyoLmnecs nNpy B3pbIBHOM paspyLLEHUN 3NIEMEHTOB TEXHOMOMMHYEeCcKoro 06opyaoBaHus;

PacLUVPAIOLLIMECS MPOAYKTLI CropaHns Npy peanmnsauumn noxapa-BCrbIiLLKM.

OueHKka BenuvumH ykasaHHbIX (hakTOPOB MPOBOAMTCA Ha OCHOBE aHanmusa U3NYECKVX SIBMIEHMWIA, NPOTeKaoLWwmx npu
NoXapoornacHbIX CUTyauusix, noxapax, B3pbiBax. [py 9TOM paccmaTpuBaloTCs Credylolime NpoLecchl, BO3HUKaoLWme
npy peanusauum noXxapoonacHbIX CUTyaLMin 1 NOXapOoB MUK ABNSAOLMECH UX NOCNeOCTBUAMU (B 3aBUCMMOCTM OT TUna
o6opynoBaHus 1 oGpaLlaloWmXcs Ha 06 bEKTE rOPHYNX BELLECTB):

NCTeYeHMe KMOKOCTU U3 OTBEPCTUS;

McTeYeHne rasa U3 oTBepCTuUS;

,D,Bde)a3HO€ ncre4vyeHne n3 oTBepCcTuA,

pacTekaHue XUaKoCTW Npu paspyLueHur o6opyaoBaHus;



BbIGPOC rasa npu paspyLieHun oGopyaoBaHNs;
hopMUpOBaHMe 30H 3ara3oBaHHOCTY;
CropaHue ra3onapoBoO3AyLIHON CMECH B OTKPLITOM NMPOCTPaHCTBE;

paspylleHMe cocyda C MeperpeToit NerkoBOCMIaMeHSIOLLENCS XUOKOCTbIO, FOpHoYen XMUOKOCTBO UMM CXKMKEHHbLIM
ropoYNM ra3om;

TenmnoBoe U3ryyeHne oT noxapa NpPonvBa UM OrHEHHOTO LIapa;
peanu3auus noxapa-BChnblLKY;

obpa3soBaHue 1 pasneT OCKOMKOB NPW pa3pyLLUEHUN 3N1EMEHTOB TEXHONOrMYeckoro obopyaoBaHus;
ncnapeHue Xnakoctu u3 nponvea;

o6pas3oBaHve razonapoBo3ayLLHOro obnaka (rasbl 1 napbl TAXenee so3ayxa);

cropaHue rasonapoBO34yLLIHOW CMECK B TEXHONOrMYEeCKOM 060pya0BaHNM U NOMELLIEHNM;
noxap B NOMeLLEeHNY;

dakenbHOE ropeHne CTpyu XUAKOCTU U/unu rasa;

TennoBoe nsnyyeHune ropsiiero o6opynoBaHus;

BCKUMNaHWe 1 BbIOPOC ropsiLLien XMAKOCTU NpK NoXape B pe3epByape.

Takke, Npy HeoBXoOMMOCTM, pacCcMaTpMBAOTCS MHbIE MPOLIECChl, KOTOPblIE MOFYT UMETb MECTO MpWU BO3HWUKHOBEHWM
NoXapoonacHbIX CUTyaLUuii 1 NoXxapos.

17. Ona onpeaeneHnst BO3MOXHbIX CLEHapUEB BO3HMKHOBEHUS U Pa3BUTUSI NMOXApOB pPekoMeHAyeTCs UCMosb3oBaTh
MeTopA NorMyeckmx AepeBbeB cobbiTUI (danee - nornyeckoe A4epeBso).

CueHapuil BO3HMKHOBEHUSI U pa3BUTMS MOXApOoOonacHOM CUTyaumu (noxapa) Ha NorM4eckom OepeBe oTpakaeTcs B
BMae NnocrnegoBaTenbHOCTU COBLITUI OT NCXOAHOMO 0 KOHEYHOro coGbiTUS (aanee - BeTBb AepeBa CoBbITuN).

Mpoueaypa NocTpoeHnst TOrMyeckoro Aepeea cobbiTui NnpmeedeHa B npunoxeHun N 2 k HacTosiwen Metoguke.
Mpy nocTpoeHun nornyeckoro aepesa CobbITUIA UCMONb3YHTCS:

yCnoBHasA BEPOATHOCTb peann3aunmn pasfinyHbIX BETBEW FIOrMYeckoro gepesa coObITUIA 1 nepexoga noxapoonacHomn
CUTyauun nnu noxapa Ha Ty Unn Hyr ctaguto pasBuTuA;

BEPOATHOCTb 3hdeKTMBHOrO cpabaTtbiBaHWsi COOTBETCTBYHOLUMX CPeACTB NPedoTBPaLleHVUs Unu  riokanusaumm
NnoXKapoonacHOM CUTyauum unm noxapa (NMPUHMMAaeTCs UCXoOs U3 CTaTUCTUMYECKMX AaHHbIX, NyOnMKyeMblX B Hay4HO-
TeXHU4eCckoM xxypHane "lNoxapHasa 6e30nacHOCTbL" UK NO NAaCNOPTHLIM AaHHBIM 3aBOAA-M3rOTOBUTENS 0O60PYAOBaHMSA);

BEPOATHOCTb MOpaXeHnA pacnosyio)KeHHOro B 30HE MoXapa TexXHOJNorm4eckoro O60pyD,OBaHM$| W 340aHuin obbekTa B
pesynbTate BO34ENCTBUS Ha HMX ONacHbIX (bakTopoB NoXapa, B3pbiBa.

18. OueHka onacHbIX (haKTOpPOB MoOXapa MPOBOAUTCHA C MOMOLLbD METOAOB, NMPUMBEAEHHbIX B npunoxeHun N 3 k
HacTtoswen Metoguke.

OueHka nocrneacTBMM Bo3OenCcTBMA onacHbIX DakTOPOB NoXapa Ha naen ansa pasnuyHbIX
cueHapueB ero pasBuTus

19. OueHka nocneacTeuit BO3OENCTBUA ONacHbIX (DakTOPOB MNoXxapa, B3pbiBa Ha Noaen Ans pasnuyHbIX cLeHapues Ux
pasBUTUS OCYLLECTBNAETCA Ha OCHOBE COMOCTaBMeHUs MHOPMaLMM O MOAENUPOBaHNM AMHAMUKL ONacHbIX hakTopoB
noxapa Ha TeppuTopuM oBbeKTa U MpunerawLwer K Hemy TeppPUTOPUN U MHADOPMALIMA O KPUTUYECKUX ONA XKU3HU U
300pOBbA NioAert 3Ha4YeHMsAX OMnacHbiX (PaKTOPOB MNoXapa, B3pbiBa. [NA 3TOro UCMOMb3yTCA KPUTEPUU MOopaKeHus



nofen onacHbIMK hakTopaMmu noxapa.

20. lMpu oueHke nNOCNeAcTBMMA BO3LOEWCTBMS OMacHbIX (PaKkTOPOB MOXapa, B3pblBa Ha foger Ans pasfnyHbiX
CLieHapueB pa3BUTMSA MOXapOoOoMNacHbIX CUTyaLui npegycMaTpuBaeTcst onpefeneHne vvcrna nogew, nonaBlwnx B 30HY
nopaxxeHnst onacHeiMy hakTopamu noxapa, B3pbIBa.

[nsa oueHKn NoXapHOro pucka MCMonb3yT, Kak NpaBuio, BEPOATHOCTHbIE KPUTEPUN MOPaXkeHus nogen onacHbIMu
dakTopamu noxapa. [leTepMnMHMpOBaHHbIE KpUTEPUM UCNOMb3YHOTCA NPU HEBO3MOXHOCTU MPUMEHEHUS BEPOATHOCTHbIX
KpuUTEepUeB.

[eTepMUHUPOBaHHbIE U BEPOATHOCTHbIE KPUTEPUM OLIEHKU MOPaXKaloLEero AeWCTBUSI BOSHbI OABMEHMS U TEMNIOBOrO
n3nyyYyeHus Ha niogen npuseneHsl B npunoxeHun N 4 k Hactoswen Metoaumke.

AHanus3 Hanuuma cuctem obecnevyeHUsi NoXXapHom 6e3onacHOCTM 34aHUN

21. MNpn aHanu3e BNUsSHWA cucteM obecneveHus noxapHonW 6e3onacHOCTM 34aHUM Ha pacyeTHble BENUYUHbLI
MOXapHOro pucka npefycMaTpuBaeTcs pPacCMOTPEHUE KOMMMeKca MeponpusaTAn Mo  obecnevyeHuto  noxapHom
6es3onacHocTM obbekTa.

Mpn aTOM paccmaTpuBatoTcsa creaytoLime MeponpuaTisa no obecnevyeHnto NoxapHon 6esonacHoCTu:

MeponpuATUS, HanpaBieHHbIe Ha NPeAoTBPaLLEeHe Noxapa;

MeponpuaTUS No NPOTMBOMOXAPHOW 3aLuuTe;

OpraHV3aLMOHHO-TEXHUYECKME MeponpuaTus no obecneveHunto noxapHo 6esonacHocTy.

22. MeponpusaTns no obecneveHnio noxapHon 6e30MacHOCTM Yy4MTbIBAKOTCS NPU ONpPeAeneHMn 4acToT peanusaumu

noXapoonacHbIX CVITyaLWIVI, BO3MOXHbIX CLIEHAapMEB BO3HWKHOBEHUS U Pas3BUTUSA NOXApOB U NOCNEACTBMIA BO3OENCTBUA
onacHbIX hakToOpoB Nnoxapa Ha noaen ansa pasnuyHbIX CLLEHAPUEB ero pa3BuUTHUS.

Iv. ﬂopﬂ,qox BblYNCIIEeHUA pacyYeTHbIX BEJIMYNH NOXAPHOIro pyucka Ha o0BbeKTe

23. Pac4yeT 3Ha4yeHVn MHAMBMOYaANbHOrO 1 COLMAnbHOIO NMOXapHbIX PUCKOB B 34aHUSX U Ha Tepputopun obbekTa, a
Takke B cenuTebHoW 30He BOMM3n oObekTa NMpoBOAWUTCA C UCMONb30BaHWEM B KayeCTBE MPOMEXYTOYHOW BENUYUHbLI
3HayYeHUs1 COOTBETCTBYHOLLIErO NOTEHLUMANBHOIO MNOXapHOro p1cka.

MoTeHUManbHbIN NOXAapPHbIA PUCK HA TEPPUTOPUN OOBLEKTA U B CenuTebHOM 30He BONU3n
obbekTa

-1 . .
24. BenuumHa noTeHUManbHOro noxapHoro pucka P(a) (rog ~ ) (@anee - noTeHUManbHbIA PUCK) B OnpeaeneHHon
TOYKe (a) kak Ha TeppuTopun obbekTa 1 B cenuTebHo 3o0He BONU3n o6bekTa onpeaenseTcs no dopmyne:

e)=%,0, (60, o

roe J - YMCTO CLEHapVeB Pa3BUTUS NOXaPOONACHBIX CUTYaLMi (MOXapOB, BETBEN NOMMYECKOro AepeBa CobbITUI);
de (&) - ycrnoBHas BEpOSITHOCTb MOPAXKEHWSI YerloBeKa B ONPEAEneHHOW TOYKe TeppuTopuM (a) B pesyrbTaTe

peannsaunn j-FO cueHapua pasBUTUA NoXXapoonacCHbIX cmyaumﬁ, oTBeYawLllero onpegeneHHomMmy uHuumnmnpyrowemy
aBapuio cobbITUIO;

. o -1
Q.,i' - 4YacToTa peanun3auunm B TedeHne roga J-ro cueHapua pas3smntua noxapoonacHbIX CUTyauuu, rog



YCnoBHble BEpOSATHOCTU NOPaXeHUs YenoBeka de (&) onpenensoTcsa No 3HaYEHUIM NPOBUT-CDYHKLIMIA.

[Mpn pacyeTe pucka paccmaTpmBaloTCa pasfnnyHble MeTeoposiormyeckune ycnosma C TUMWYHbIMKW HanpaBneHnAMAU
BETPOB M OXXMAAEMOWN YaCTOTON MX BO3HUKHOBEHUS.

25. MNpu npoBedeHWn pacyeTa pucka NpPefycMaTpyMBaeTCs PacCMOTPEHME PasfvyYHbIX MOXapPOOMNacHbIX CUTYaLMWi,
onpefeneHne 30H MOPaXeHWsl onacHbiMM akTopamu Mnoxapa, B3pbiBa M 4YacTOT peanu3aumu  yKasaHHbIX
noxapoonacHbIx cuTyauuii. [ina ygobcTBa pacyeToB TEPPUTOPUS MECTHOCTU MOXET pasgensTbCs Ha 30Hbl, BHYTPU
KOTOpbIX BENMUYMHBI P(a) nonaraloTcs ofMHaKOBbLIMU.

26. B HeobxoOMMbIX Cry4yasix OLEHKa YCIIOBHOW BEPOSTHOCTM MOPaXeHWs 4ernoBeka NPOBOAUTCS C Y4ETOM
COBMECTHOrO BO3AeNCTBMS Bonee Yem O4HOro onacHoro dpaktopa. Tak, Hanpumep, ANs pacyeTa YCNOBHON BEPOATHOCTU
nopaXkeHUsi YenoBeka Mpu peanu3aumu cueHapusi, CBA3aHHOMO CO B3PbLIBOM pe3epByapa C NerkoBoCniamMeHsoLencs

XnakocTbio (ganee - JIBX) nog gaBneHneMm, Haxosllerocs B oyare noxapa, Heo6xoaumo yy4nTbiBaTb, KPOMeE TEMMOBOro
N3Ny4YeHUs OrHEHHOrO Llapa, BO3AeNCTBUE BOMHbI AaBMNEHMs.

YcnoBHast BEPOATHOCTb NMOpaeHusd 4esroBeka de (ﬂj OT COBMECTHOrO HEe3aBMCUMOTrO BO3L4ENCTBUS HECKOMNbKUMM

onacHbiMu pakTopamu B pesynbTate peanusaumm j-ro cLieHapusi pa3BuUTUSA NOXapoonacHbIX CUTyauui onpegenseTcs no
dopmyrne:

Q¢-[ﬂ):1—]j(1—§2k'9¢-k[a)), e)

roe h - yicno paccmaTpuBaeMbiX OnacHbIX (OakTopos.;

{'i - BEPOATHOCTb peanuaaunm k-ro onacHoro gaktopa;

Qajk {@) - ycrioBHas BEPOSTHOCTL NOPaXeHUs! k-bIM OMacHbIM (hakToOpOM.

MoTeHuManbHbIN PUCK B 34aHUAX OO BbEKTa

-1, .
27. BennunHa noTeHLManbLHOro p1cka P; (rom ") B i-OoM NomMeLLeHnM 30aHns obbekTa onpeaensieTcs no opmyne:
J ®3)
P!' ZZQ_;I' ) Q.-j},

J=1

rae J - Yncno cueHapueB BO3HUKHOBEHUS NMoXapa B 30aHuu;

. -1
Q.,i' - 4YaCTOoTa peanu3aunn B TedeHue roga |-ro cueHapua noxapa, rog ;

Qd;,'i" - YCIOBHasi BEPOSAAITHOCTb MOpPa)KeHUs! YerioBeKa Npu ero HaxoXxaeHun B i-OM MOMELLEHUN NPY peanu3auun j-ro
cLeHapus noxapa.

28. YcnoBHas BEPOSATHOCTb MOPaXeHWs YeroBeka ngi.- onpegenseTcs no opmyrne:

g = [1— Pﬁ?.)- [1— D, ) @)

roe PSij - BEPOATHOCTb 3Bakyaluu nioaei, HaxXoAALWMXCA B i-OM NOMELLEHUM 34aHUs, NpU peanusaumn j-ro cueHapus
noxapa;



Dy

nomeLLeHnn Npy peanu3auum j-ro cueHapuvsl noxapa.

- BEpOATHOCTb 3(P(PEKTUBHON PaGOTbl TEXHUYECKMX CPEACTB Mo obecnevyeHuto GesonacHocTV niogen B i-oMm

29. BepoaTHOCTb 3Bakyauuu PBij onpegensaeTcsa no oopmyne:

Pm‘:1_[1_153.11:')'[1_?&&1), ®)

roe PL—"_H:} - BEPOSITHOCTb 3Bakyauuu Noaen, HaxoasaLWmMXcsa B i-OM NMOMELLEHNN 30aHWs!, MO 3BaKyaLUOHHbIM MyTSM

npv peanusauuu j-ro cLueHapuvs noxapa;

Pﬁgy - BEPOSITHOCTb Bbixo4a M3 34aHWs Mogen, Haxoaswmuxcs B i-OM MOMELLEHMU, Yepe3 aBapuiiHble UMK WHble

BbIXO4bl.

[Mpun oTCyTCTBMM OaHHBIX BEPOATHOCTb Pﬁgy ponyckaeTcs npuHuMaTth pasHon 0,03 npy HanM4Mu aBapuUMHbLIX UK

WHbIX BbIxogos 1 0,001 npu ux oTCyTCTBUM.
30. BepoaTHOCTb aBaKyaLmu Mo 3BaKyaLMOHHbIM NyTSM PS_H:_}' onpefensieTcsi no hopmyne:

8- - (6)
08 7. ~tn

. , €CIH 1 5 <ﬂ,8-fﬁq.?. Sl To g

0.3

0,999, ecma T TT

.5 <081

SIE T B ,

0,001, ecma Py 2 08- Taw

8

rAe Tgpijj - BPEMs OT Hauana peanusaumn j-ro CueHapusi noxapa [0 GOKMPOBAHUS IBAKYALUMOHHBIX MyTeV B

pesynbTaTe pacnpoCTPaHEHUA Ha HMX OMacHbIX (PakTOpOB MNoxapa, MMEeKLWUX NpeaensHO OoMyCTUMbe ANS nogen
3HayeHus (Bpems 6roknpoBaHns 3BaKyaLMOHHbIX NyTENn), MUH;

f,PH - pac4eTHOEe BpeMA 3BaKyauun NoAEN 13 i-ro NOMeLeHns nNpu j-OM CUueHapunu noxapa, MUH;

THGI_] - UHTepBan BpeMeHn OT Havana peanun3auunun j-I'O CUueHapua noxapa Ao Ha4dana 3Bakyauuun nogen us i-ro

NMOMELLIEHWNS, MUH.
31. Bpemsi OT Hayana noxapa A0 Havana 9Bakyauuu noaen T pre ANS 34aHuin 6e3a cuCTeM OMOBELLEeHUs!

onpegendeTcd no pe3dynbTtatamM UccrnenooBaHnUda nosegeHusA nogen npu noXxapax B 30aHUAX KOHKPETHOro HasHa4yeHu4.

Mpv HanNMuuM B 34aHNM CUCTEMbI OMOBELLIEHUS NIoAeN O noxape 1 ynpaeneHus aBakyauven nogen B s3gaHusx (aanee
- COYQ) T fy = NpUHMMaETCs paBHLIM BpeMeH cpabaTbiBaHUsA CUCTEMbI C yHYETOM ee MHEepLMOHHOCTU. Tpu oTCyTCTBUN

HEOBXOANMBIX WCXOAHBIX [aHHbIX ANs OnpefeneHnst BpeMeHW Hayana aBakyauuu B 3aaHusx 6es COYD T s
JornyckaeTcs NpuHUMaTh paBHbIM 0,5 MUH - ANs aTaxa noxapa v 2 MUH - AN BblLLENexXalmx aTaxen.

32. Ecnn MecTomM BO3HMKHOBEHMWSI NMOXapa SBNSAETCA 3afibHoe MNoMeLleHue, rae noxap MOXeT ObITb 06Hapy>KeH
OQHOBPEMEHHO BCEMU HaxoAALLMMUCA B HEM JNTIOObMU, TO THS. [onyckaeTcd NpuHUMaTb paBHbIM HYJHO.

B 3TOM Cnyyae BeposTHOCTb oy [Tj onpesensieTcs no gopmyrne:



- 0,999, ecrm £, <08 Ty Y
S 0,001, ecm Epy 208 Tgy

33. Bpemsa oT Havyana noxapa A0 GnokMpoBaHWS 3BaKyaLMOHHbIX MyTENW B pe3ynbTare pacnpoCTPaHEHUs Ha HUX
onacHbIX hakTopoB noXapa u pac4yeTHoOe Bpems 3BaKkyauuu onpenensitoTcs No MeToaam, NPUBEAEHHbIM B NPUNOXKEHUN
N 5 k HacToswen MeToauke.

PacueTHoe Bpem4 3BaKyauumn f'P!_i' paccyMTbiBaeTCa NpyM MakCUMarbHO BO3MOXXHOW pacHeTHOM YNCIIEHHOCTU NOLEN B

30aHuK, onpeaensieMol Ha OCHOBE pelleHuM MO opraHusauuu SKcnnyaTaumu 3gaHus, oT Havbonee yganeHHom ot
3BaKyaLMOHHbIX BbIXOAOB TOYKM i-ro nomelleHus. [lonyckaetcsi onpefeneHne pacyeTHOro BpeMEeHV 3BaKyauuu Ha
OCHOBE 3KCMEepUMEHTanbHbIX AAaHHbIX.

Ona onpegenenna YKa3aHHbIX Bbille BEJIMYUH T@!ij n f,Py paonyckaeTca OONOJIHUTENbHO UCNOoJ1b30BaTb MEeTOoAbl,
coepxawmecda B MeTogunkax onpeneneHna pacyHeTHbIX BENMMYUH NOXapHOro pucka, yTBepXAeHHbIX B YCTaHOBJIEHHOM
nopdaake.

34. MNpwn onpegeneHun BENWYWMH MNOTEHUMANbHOrO pucka Ans paboTHMKOB, KOTOPblE HAaXOAATCA B 34aHUM Ha
TeppuTopun obbekTa, JdonyckaeTcs paccmaTtpuBaTb AnS  34aHUA B KavyecTBe pacyeTHoro oguH Haubonee
HebnaronpuaTHLIM CLEeHapuii BO3HWKHOBEHUS NoXapa, XapakTepusylLMNca MakCUMarnbHOW YCNOBHOW BEPOATHOCTLIO
nopaxeHusi yernoseka. B aTom cnyvae pacyeTHad YacToTa BO3HVMKHOBEHWS NoXapa NpUHMMaeTCst paBHOW CyMMapHOW
YacToTe peanusauuy BCeX BO3MOXHbIX B 34aHUN CLeHapueB BO3HMKHOBEHMSA Noxapa.

35. BeposaTHocTb Dii" achbeKkTUBHOM paboTbl TEXHNYECKUX CpeacTB Nno obecneveHnto noxapHon 6e3onacHoOCTU i-ro
NnoMeLLEeHNs NPy peanuaaunm j-ro cueHapus noxapa onpegensietca no opmyne:

E 8)

D, =1-TlI- D),

K=l

rae K - Yncno TEXHUYECKUX CPeACTB NPOTUBOMNOXAPHON 3aLLUThI;

D!}-;: - BEpOATHOCTb 3heKTMBHOrO cpabaTbiBaHUs (BbIMOMHEHUS 3aaayn) K-ro TEXHWYEeCKOro CpeacTsa npu j-om
cLeHapun noxapa Ansi i-ro NoMeLeHnst 3gaHust.

I'IpV| OTCYTCTBMMN [OaHHbIX MO SquDeKTI/IBHOCTI/I TeXHU4YEeCKMUX cpencTts BeJIMYUHDbI Dy nonyckaeTca npuHMMaTb

paBHbIMMW HYJIHO.

36. MNpu onpepeneHnn 3HaveHwUi D{i" crnegyeT yuuTbiBaTb TOMbKO TeXHWYECKMe CpeacTBa, HanpasreHHble Ha
obecneveHne noxapHonW 6e30MacHOCTU HaXOAALWMXCS (3BAKyMPYKOLUMXCS) B i-OM MOMELLEHUU 30aHus niogen npu
peanu3auum j-ro cueHapus noxapa. lpu aTom y4nTbIBaIOTCS criefylowmne MeponpusaTms:

npuMeHeHne 06'beMHO-I'IJ'IaHI/IpOBO‘-IHbIX n KOHCTPYKTUBHbIX pemeHw?l, 06ecneqv|Barou4|/|x orpaHunyeHune
pacnpocTpaHeHus noxapa B 6e3onacHyto 30Hy (Mpu opraHM3aumm aBakyaumm B 6e30nacHyo 30Hy);

Hanuune CUCTeEM NPOTUBOALIMHONM 3aLLMTbl PACCMaTPUBAEMOroO NMOMELLEHMS U MYTEN 3BaKyaLuu;

Mcnonb3oBaHUe aBTOMaTUYECKMX YCTaHOBOK NOXapHou curHanunsaumm (aanee - AYTC) B coyetaHum ¢ COY3;

Hanu4yme yCTaHOBOK NOXapOTYyLLEHMS B MOMELLEHMM oYara noxapa.

Mpn onpegeneHMn yCNoOBHOW BEPOSATHOCTU MOPAXEHWUS MOAEN, HaxoAAWMXCs B MOMELLEHWM ovara noxapa, He
OorMycKaeTcsa yuuTbiBaTb Hanuuve B 3ToM nomelleHun AYTC n COYD (3a MCKIIOYEHMEM Cry4YaeB, korga noxap He
MOXET OblTb OOHapyXeH OOHOBPEMEHHO BCEMM HaxXOAAWMMUCA B MOMELlEeHUM JodbMM), a Takke YCTaHOBOK

NoXapoTyLleHusi, cpabaTbiBaHMe KOTOpPbIX [OMyCKaeTCcsl TOMbKO MOCIe 3BaKyauuu HaxoOsiMXCs B 3allyLaeMoM
noMeLLeHnm niofel (HanpuMep, Npy HanUYMM yCTaHOBOK ra30BOro NOXapoTyLUEeHUs ).



MHAMBMAyaﬂbeIﬁ HO)Kaprlﬁ PUCK B 34aHUAX N Ha TepputTopmumn o6beKkTa

37. VinouBmnayanbHbIA NOXapHbIN pUCK (fanee - nHAuBMAOYyanbHbIA PUCK) AN paboTHWKOB obbekTa oueHMBaeTcs
4YaCcTOTON NOpPaxXeHus onpeaeneHHoro paboTHuka obbekTa onacHsIMU hakTopamu noxapa, B3pbiBa B TEYeHWe roaa.

ObnacTn, Ha KoTopble pa3buTa TeppuTopus ob6bEKTa, HYMEPYHOTCS:

i=1, + L

PaboTHukn ob6bekTa HymepytoTes:

m=1, + M.

Homep paboTHuka m, ogHO3HaA4HO onpedensieT HauMeHOBaHWe LOIPKHOCTM paboTHMKa, ero KaTeropvio u Apyrue
0CODOEHHOCTY ero NpoheccnoHanbLHON AeATENbHOCTU, HEOOXOAMMOW ANs OLEHKU noxapHow 6e3onacHocTu. [lonyckaeTcs

NpOBOAUTL pacyeT UHAMBMAYANBHOIO pycka Ans paboTHUKa obbekTa, OTHOCH €ro K O4HOW kaTteropun Hanbonee onacHom
npodeccun.

-1
38. BenunuuHa nHamemayanbHoro pucka R, (ron ~ ) ana pabotHuka m o6bekTa npy ero HaxoXneHun Ha TeppuTopui
oGbekTa onpegensaeTca no opmyrne:

i (©)
R, =39, PO).

. . -1
rae P(i) - BenvymHa noTeHUMansHOro pucka B i-on obnactu Tepputopum obbekTa, rogq

& i - BEPOATHOCTb NPUCYTCTBMA paboTHMKa M B i-o1 0bnacTu TeppuTopumn obbekTa.

-1
39. BenununHa vHaMBMAYyanbHOro pucka R, (rog ~ ) Ana pabGoTHUKa M Mpu ero HaxoXAeHun B 3aaHun obbekTa,
o6ycnoBneHHasi ONacHOCTbIO NOXapoB B 34aHuK, onpeaenseTcs no gpopmyne:

(10)

M
&ﬁ - Z P; .qz'm )
i=1

. -1
roe AE; - Bé€NMn4nHa noteHumnanbHOro pucka B I-oMm noMeLeHnn 3gaHma, roa ;

if zn - BEPOATHOCTb MPUCYTCTBUA paﬁOTHMKa m B i-OM NnomeLleHnn;

N - YnCnO NOMELLEHUI B 34aHWN, COOpPYXEeHUN N CTPpoOEeHUN.

40. NHaomnBuayanbHbI pUck paboTHMKa M 06bekTa onpefensieTcs kak cyMMa BENUYUH UHAMBMAYANbHOrO pucka npu
HaxoXaeHun paboTHUKa Ha TEPPUTOPUU U B 3aaHMsX 0ObekTa, onpeaeneHHbix no opmynam (9) u (10).

41. BeposATHOCTb Fn ONpegenserca, ucxoaa M3 O0NM BpeMeHU HaxoXAeHua paccMmatpuBaemMoro 4erioBeka B

onpeperneHHon obnactu TeppuTopuMuM W/WnM B i-OM MOMELLEHMU 30aHUS B TeYEeHMEe rofa Ha OCHOBE peLUeHWUi Mo
opraHu3auumn akcnyaTaumm n TeEXHUYEeCKoro obenyxmnBaHna o6opyaoBaHus 1 3aaHuin oGbekTa.

MHamBmnayanbHbIM U couManbHbIA NOXaPHbIA PUCK B CENUTEOHON 30He BONU3n obbeKkTa

42. ns nogen, Haxoasmxcs B cenutebHom 30He BOMM3n obbekTa, MHAMBMAYANbHbLIA MOXapHbIA pUCK (danee -
VMHOMBMAYANbHBIA PUCK) MPUHMMAETCA PaBHbIM BENWYMHAM MOTEHUMANBbHOIO pUCKa B 3TOW 30HE, ONpederneHHbIM Mo
dopwmyrne (1).



43. Ona obbekTa coumanbHbI MOXapHbI PUCK (Janee - couuanbHbIi PUCK) MPUHMMAETCA paBHbIM 4YacToTe
BO3HWKHOBEHMWS cobbITui, Begywmnx kK rmbenn 10 n 6onee yenosek.
y . o -1
Ona niogen, Haxoadawmxca B cenutebHon 3oHe BOHNU3M oObekTa, coumanbHbll puck S (rog ) onpegensieTca no

dopmyne:
(11)

j'.,?'!.

roe L - YICno cLeHapueB pasBUTUS MOXaPOONaCHbIX CUTYaLWil (NOXapoB), ANst KOTOPbIX BbIMNOMHSETCS yCroBue
210;
M - cpeamee uncno normbLmx niofeit B cenuTeBHoI 30He B6NMan 06bekTa B pesynbTaTe peanuaauum j-ro cleHapus

B pe3ynbTarte BO34eNCTBUSA onacHblX akTopoB noxapa, B3pbiBa.

44, BenuunHa f'lfl onpegensaeTcsa no oopmyne:

T (12)

No=30n,
i=1
roe | - konvyecTBo obnacTel, Ha KOTopble pasfeneHa TeppuTopus, npuneratowias k oobekTy (i - Homep obnactu);
Qdy - YCNnoBHasA BEPOATHOCTb MOpa)KeHna 4esnioBeka, Haxopdulerocsa B i-on 06J'IaCTVI, onacHbIMU (baKTOpaMVI npu

peanusauuu j-ro cLeHapusi;

#; - cpefiHee 4MCno nioden, Haxoaawwmxcs B i-oi obnacTtu.

Mpunoxenne N 1
K nyHkTYy 15 MeToamkn

CBepeHusA
Nno YyacToTam peanusauum UHULMUPYIOLMX NOXapoonacHble CUTyauum cobbiTUi Ans
HEeKOTOpbIX TUNOB 060pyAOBaHUsA 06HLEKTOB, YaCTOTaM yTeyeK U3 TEXHONMOrM4YeCKux
Tpy6onpoBoAoB, a TakKKe YacTOoTaM BO3HMKHOBEHUS MOXapoB B 34aHUAX

Tabnuua M1.1

YacToTbl peanusaumm MHULUUPYIOLLIUX NOXapoonacHble CUTyauun coobITUM Ans
HEKOTOpbIX TUNOB 060pyAOBaHUA OO6BLEKTOB

HaumeHoBaHue WHnuunpyrowee aBapuio OuameTp Yactota
obopynoBaHus cobbITne oTBEpPCTUSA pasrepmeTusal
NCTEYEHUs, MM -
un, rog

PesepByapsl, Pasrepmetnsaums c 5 -
pByap p L 4.0-10 5
€MKOCTW, COCYAbl U | MOCNeayLwnum 12,5 10 10-5
annapatbl nog, NCTEYEHNEM XMUAKOCTH, 25 6.2 10-6




[aBIiEHNEM rasa unu gsyxdgasHomn 50 38 10-6
cpenbl 100 1 ‘7_10_6
[NonHoe -7
paspyLueHue 3,0-10
Hacocsbl PasrepmeTtunsauus c 5 -3
4,3-10
(ueHTpobexHbIE) nocnegywLwum 12,5 6.1 10-4
UCTEeYEHNEM XNOKOCTN 25 -4
5,110
nnu AsyxdasHon cpeapl 50 2‘0_10_4
OuameTp -4
noasoasaLLero / 1,0-10
OTBOASLLEro
TpybonpoBoaa
Komnpeccopbl PasrepmeTnsaums c 5 11 10_2
(ueHTpobGeXHbIE) nocnegyLum 12,5 13 10_3
NCTEeYeHneM rasa 25 -4
3,9-10
50 1,3-10'4
[NonHoe -4
paspyLieHune 1,0-10
PesepByapbl Ans PasrepmeTtunsauus c 25 -5
xpaHeHus J1IBX n nocnegyoLwmm 8,810
roproymx UCTEYEHNEM XNOKOCTU B 100 -5
XuakocTten (nanee | obBanosaHue 1,2:10
7XK) npu paBneHun, MonHoe —-f
6GnM3KoM K paspyLueHue 5,0-10
aTtMmocdepHoMy
Pesepsyapbl ¢ Moxap B KONbLEBOM - -3
nnaeatoLlemn 3a3ope no nepumeTpy 4.6-10
Kpbiwen pesepByapa
Moxap no Bcen - -4
NOBEPXHOCTH 9,3-10
pesepByapa
PesepByapsbl co Moxap Ha abixaTenbHomn - -5
cTauuoHapHom apmartype 9,0-10
KpbiLlen Moxap no Bcen - -5
NOBEPXHOCTU 9,0-10
pesepByapa

MpumevaHne: 3gecb U ganee nog MOSHbIM paspywieHmemMm nogpasymeBaeTcA yTedka C AMaMeTpOM UCTEeYeHuUs,
COOTBETCTBYHOLWMM MakCumManbHOMY AOunaMeTpy noasoadulero wmnu oresoadulero TPY6OHPOBO,EI,3, nnn paspyweHuna
pes3epByapa, eMKOCTW, cocyada unu annapara.

Mpv onpedeneHnn YacToTbl pasrepMeTvsaumn (UIBTPOB U KOXYXOTPYOHBbIX TennooOMEHHUKOB ykasaHHOe
o6opynoBaHuWe [oMnyckaeTcsl pacCMaTpyBaTh Kak annapaTtbl NoJ AaBMNeHUeM.

AnnapaTtbl BO3OYLIHOIO OXMaXXAeHusi OOMyCKaeTCs pacCcMaTpvBaTh Kak y4acTKM TEXHONMOrm4yeckux TpyGonpoBoAOB,
ANVHa KOTOPbIX COOTBETCTBYET CyMMapHOW AnnHe TpyG B Nyykax TeNNoo6MeHHMKa.

YacTtoTa peanusaumu CLeHapueEB, CBA3aHHbLIX C 06pa3oBaHMEM OFHEHHOrO Llapa Ha eMKOCTHOM 060opyaoBaHWM CO
CXKMXEHHbIMM ra3amu 1 JIBXK Bcneactere BHELLHErO BO3AENCTBUSI ovara noxapa onpefensieTcsi Ha OCHOBE Mnpoueaypbl
NMOCTPOEHUSI NTOTUYECKNX AEPEBLEB COOLITUI, NpUBeAeHHON B npunoxeHun N 2 k HacTosiwen MeTtoauke. MNpu oTcyTCTBUM
HEOOXOAMMBIX [daHHbIX [JOMycKaeTcs MNPMHMMAaTb YacToTy BHELWHEero BO3OeNCTBMS, MNPMBOAALLErO K peanusauuu

. -5 -1
OrHeHHoro wapa, pasHon 2,5-10 ~ rog =~ Ha oguH annapart (pesepByap).

Tabnuua M1.2



YacToThbl yTeé4yekK N3 TeXHOJNTIOrm4eCKux pr60I1pOBO,C|,OB

namert - _
,D,pr60_p YacTtoTa yTeyek, (M - rog 1)
npoeoAaa, Manas CpeaHss 3Hauntenb | bonbwa | Paspbl
MM (amameTp (anametp Has A B
oTBEpPCTUSA oTBepcTusa 25 (amametp | (amamert
12,5 mm) MM) oTBEpCTMSA p
50 mm) oTBEPCT
ma 100
MM)
50 - —f - - 1,4-10
5,710 2,4-10 -5
100 - - - - 2,4-10
28107° 121107 | 471077 _?
150 -5 -7 -7 1,310 | 2,510
1,9-10 7,9-10 3,110
=1 &
250 -5 -7 -7 7,810 | 1,510
1,110 4,7-10 1,9-10
-3 &
600 -7 -7 -2 3,410 | 6,410
4,7-10 2,0-10 7,9-10 _3 o
900 -7 -7 -2 2,210 | 4,210
3,110 1,310 5,2-10 _ 0
1200 -7 -2 -2 1,710 | 3,2:10
2,410 9,8:10 3,9-10 _3 o
YacToTbl BO3HUKHOBEHUSA noXxaposB B 30aHUAX
HanmeHoBaHue obbekTa YacroTa
BO3HWKHOBEHUS
noxapa,
m 2ron™)
3 _
NEeKTPoCTaHLMK 2.2:10 5
C " _
Knagbl XMMUYECKON NpoayKumum 1210 5
Cknagbl MHOrOHOMEHKNATYPHOW NPOAYKLUN 9 0_10_5
7 : T
HCTpYMEHTanbHO-MexaHn4eckme Lexa 0,610 5
Llexa no o6paboTke CUHTETMYECKOrO Kay4yka U1 -5
WCKYCCTBEHHbIX BOJTOKOH 2,710
JInTerHble 1 NNaBunbHbIE Liexa -5
1,9-10
Llexa no nepepaboTke MSACHbIX 1 PbIOHbIX -5
NpPOAYKTOB 1,5-10
exa ropsyen npoka eTanno -
Llexa ropsiyeit npokaTku MeTannos 1’9_105
TeKcTuUnbHbIE NPOM3BOACTBA -
ponsson 15107

Tabnuua M1.3

MpunoxeHune N 2
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Mpoueaypa
NOCTPOEHMA NOrM4YECKOro gepeBa cobbiTumn

MocTpoeHne nornyeckoro gepea coObITUIA NO3BONSIET ONpPeaenuTb PasBUTUE BO3MOXHbIX MOXapoonacHbIX CUTYaLuUi
W MOXapoB, BO3HUKAKOLWMX BCMeACTBME peanusaunv MHULUMPYIOLWMX MOXapoonacHyl cuTyauuio cobbiTvin. AHanus
aepeBa coObITUA npeactaBnsaeT cobor "ocMmbicnMBaembli Bnepen" npouecc, TO eCTb Mpouecc, MNpu KOTOPOM
1CCrnedoBaHMe pPasBUTUSA MOXAPOOMACHOW CUTyauuM HAYMHAETCA C WUCXOOHOro cobbiTMsi C pacCMOTPEHMEM Lenu
nocrneyroLwmx cobblTUA, NPUBOASALLMX K BO3HUKHOBEHUIO MOXapa.

Mpy NnocTpoeHnn nornyecknx epeBbeB COOLITUIN YUNTLIBAIOTCS CNedytoLime NoNoXeHUs:

Bbl6MpaeTCF| noXapoomnacHaa cutyauunda, Kotopad MOXeT noBlieYb 3a coboli BO3HMKHOBEHME aBapum C noxapom C
OanbHENLMM ero pasBuTnem;

pa3BuTME MOXapOoOMacHOW CUTyauMn W noxapa [OMKHO paccMaTpuBaTbCs MOCTaAMAHO C y4eToM MecTa ee
BO3HUKHOBEHMSI Ha OObEKTE OLEHKU pUCKa, YPOBHS MOTEHUMANbHOW OMAacCHOCTW KaXAoW CTaaun U BO3MOXHOCTU ee
nokanusauuun u nukeugaummn. Ha normyeckom gepese COObITUIA CTaaMu PasBUTKS MOXaPOOMaCHOW CUTyaumu 1 noxapa
MoryT otobpaxaTbCi B BUAE NPSIMOYrONIbHUKOB WMM APYrMX reoMeTpuyeckmx Uryp ¢ KpaTKUMW Ha3BaHWAMU ITUX
cTaguim;

nepexof C paccMaTpvBaemoln CTagun Ha HOBYIO OMpeaensieTcs BO3MOXHOCTbIO NbO nokanv3auum noxapoonacHowm
cuTyauMm uWnNM noxapa Ha paccMmaTpuBaemoln cTaguu, NnNnbo pasBuTMA MoXapa, CBSA3AHHOTO C BOBfIEYEHVEM
pacnosnoXeHHbIX PSAOM TeXHONOrmyeckoro obopyaoBaHNs, MOMELLEHWUI, 34aHUA U T.N. B pe3ynbTaTe BAUSHUSA Ha HUX
onacHbIXx (PaKTOpPOB MOXapa, BO3HMKWMX Ha paccMaTpuBaeMow CTaguu. YCroBHble BEPOATHOCTU MepexodoB
noXapoonacHoW CUTyauuMnm uny noxapa co ctaguv Ha CTaavio OJHOW BETBW UMM C BETBU Ha BETBb OMpeaenstTcs,
UCXOAst U3 CBOMCTB BOBIIEYEHHbIX B MOXapOOMNacHy CUTyaLMio UMy noxap roproymx Bewects (PUsMKo-xummnyeckme un
noxapoonacHble CBOWCTBa, nMapameTpbl, MPY KOTOPbIX BellecTBa obpallalTca B TEXHOMOrMYECKOM npouecce u T.4.),
YCINOBHON BEPOSAITHOCTU peanusaumy pasnuMyHbIX MEeTEeOpONorM4ecknx yCcrnoBui (TemnepaTypa OKpyxarllen cpefbl,
CKOpPOCTb W HanpaeneHue BeTpa W T.4.), Hann4yMa U YCNOBHOW BEpPOSITHOCTM 3dhdeKTMBHOrO cpabaTbiBaHWsA cUCTEM
NPOTMBOABaPVINHON 1N MPOTUBOMNOXAPHON 3aLUMThI, BENIMYMH 30H MOPaKEHUS ONacHbIMK hakTopamun noxapa, 06beMHo-
NNaHWPOBOYHBLIX PELUEHUA U KOHCTPYKTMBHbIX OcOBeHHocTel obopyaoBaHus WM 34aHWA NMPOM3BOACTBEHHOrO OObeKkTa.
[Mpn 3TOM Kaxpow CTaguy MHOrAa MpUCBavBaeTCs WOEHTUMUKALMOHHBIA HOMEp, OTpaXalolwuii nocneaoBaTenbHOCTb
nepexofoB CO CTaAMM Ha CTaamio;

nepexoq CO CTaguMu Ha CTafuvio, Kak MpaBuro, oTobpaxaeTcss B BUAE COEOAMHSALUX MMHUA CO CTperkamu,
YKasbIBaKOLLMMM HanpaBleHns pa3BuTUS NOXapoonacHOM cuTyauuu 1 nocnegyowero noxapa. lNpu aTom coeguHeHus
cTagui OOMKHbI OTpaXkaTb BEPOSATHOCTHbLIV XapakTep COObITUS C BbINOMHEHMEM ycrnoBus "unu" unu "ga", "Het";

ONa Kakaoon ctagum pekomMmeHayeTcAa yCtaHaBnmBaTb ypOBE€Hb €€ OnacHOCTH, xapaKTepmsyrou.l,Mﬁcsq BO3MOXHOCTbIO
nepexoga noxapoonacHomn CuUTyauum nnn noxapa Ha cocegHme C noxxapoonacHbIM y4acTKnN 00bekTa;

npy NOBTOPEHUWN OOHWM U3 MyTEN YacTu OPYroro Nyt pasBUTUA AMS YNPOLLEHUSA NOCTPOEHUS NOrM4yeckoro gepesa
cobbITUA nHOrga BBOAST 0603HaYeHMe, NpeacTaBnsaoLee CoOO0M COOTBETCTBYIOLLYIO NIMHUIO CO CTPENKOM 1 Haanuchb "Ha
cTtaguvio (kog nocneayoLen ctagum)”.

[Npwn aHanu3e norn4yecknx nepeBbeB cobbITUI PYKOBOACTBYIOTCA crieayownMn nNonoxXeHNnAMn:

BO3MOXHOCTbIO MpefoTBpalleHnss AanbHenwero passuTMsi MOXapoonacHoW CuTyauuMu W foxapa 3aBWUCUT OT
Konm4yecTBa CTaauii U BPEMEHU UX NPOTEeKaHWUsi (TO eCTb OT ANVHbI MYTU Pa3BUTKS NOXaPOOMacHOW CUTyaummn 1 noxapa).
310 ob6ycnoenuBaeTcs OonblUie BEpPOSITHOCTBIO YCMELWHOM JIMKBMOAUUM MOXapoonaCHOM cuTyaumm u noxapa,
CBSI3aHHOW C yBENMYEHMEM BPEMEHM Ha NOKanmM3aLuio NoXapoonacHoW CUTyaumum 1 noxapa v KonmM4ecTBOM CTafun, Ha
KOTOPbIX 3Ta fioKanusaums BO3MOXHa;

Hanunymem y cragum pas3BeTBEHMI MO npuHUnny "unn", OAHO U3 KOTOPbIX NPUXOAWUT Ha CTaaulo noKanusauuu
noXxapoonacHomn cuUTyauumn mnn noxapa (Hanpmmep, TywieHue o4ara noxapa, cBoeBpeMeHHoe 06Hapy>KeHme YTEYKN "
nMKBngauuna nponmea, nepekpbiTne 3anopH0|71 apmMaTtypbl U T.I'I.), cBnaeTenbCTByeT O BO3MOXHOCTU npenoTeBpalleHnd
AanbHewnLero pas3BnTUA nomapoonaCHon CUTyauum 1 noxkapa no 3ToMy nyTu.

3HayeHMe 4YacToThbl peanusauum oTOeNbHOW CcTagum aepesa coobITUIA  nnn cueHapua onpegendeTtca nytem
YMHOX€eHUA 4aCTOTbl BO3SHUKHOBEHUA UHULMNPYOLLEro cobbITMA Ha YCINOBHYIO BEPOATHOCTb Pa3BUTUA MO KOHKPETHOMY
cueHapwuto.



B Tabnvue M2.1 NpMBOOATCA pekoMeHOyeMble YCNOBHble BepOATHOCTM MIHOBEHHOro BOCMJlaMEeHeHuA «"n
BOCMNSIAMEHEHUSA C 3a4EePXXKOW MO BPEMEHM B 3aBUCMMOCTM OT MacCOBOr0 pacxoga CKOPOCTUM UCTEYEHMS roplounx rasa,
OBYXdha3HOW cpefbl UK XUOKOCTU NPy pasrepmMeTn3aunmn TMNOBOro TEXHONOMMYEeCKOro O60py,D,OBaHVIF| Ha oObekTe.

[ns nerkoBocnnamMeHsIoWmMXCA XUAKOCTEN C TemnepaTypon BCMblwKM MeHee +28°C [OrkHbl MCNOMb30BaThCA
YCNOBHbIE BEPOATHOCTM BOCNINaMeHeHNs Kak aAns AByxdasHoun cpeabl.

Mpwv onpefeneHun ycroBHbIX BEPOSITHOCTEN peanu3aunm pasnmyHbIX CLieHapueB AOMKHbI MPUHUMATLCS BO BHUMaHUE
CBOWCTBA MOCTYNalLWMX B OKpyXalollee MNPOCTPaHCTBO TOPKYMX BELLECTB, YCIOBHble BEPOSITHOCTU peanusaumu
pa3nuyHbIX METeOPOOrMYECKUX YCIOoBUIA (TeMMNepaTypa OKpyXatolel cpefbl, CKOPOCTb U HamnpaeneHue BeTpa U T.4.),
HanMume U YCroBHble BEpPOSITHOCTU 3pheKTUBHOTO cpaGaTbiBaHWs CUCTEM MPOTMBOABAPUIAHON M MPOTUBOMNOXKAPHOW
3aLMThI U T.4.

Tabnuua M2.1

YcnoBHas BepPOATHOCTbL MFHOBEHHOIo BocniameHeHnsa n BocniamMmeHeHuUs C 3a.qep)|<KoF|

MaccoBbiin pacxog YcnoBHas YcnoBHas YcnoBHas
NCTEYEHUs, Kr/c BEPOATHOCTb BEPOATHOCTb BEpPOATHOCTb
MrHOBEHHOro nocnegytoLlero cropaHus c
BOCMNMNaMeHeHns BOCMMaMeHeHus npu o6paszoBaHvem
OTCYTCTBUU 136bITOYHOrO
MrHOBEHHOro JaBneHus npu
BOCMMaMeHeHns o6pasoBaHum
roproyero
ra3onapoBo3ayLLUHOro
obnaka u ero
nocriegyroLiem
BOCMNNaMeHeHun
OwnanasoH HomuHanb | a3 | Oeyx- | XXugko | Mas | Aeyx- | XXugkoc | a3 | OAeyx- | XXugkoc
Hoe dasH CTb dasH Tb dasH b
cpeaHee as as as
3Ha4eHune cMmec cMmec cmec
b b b
Manbii (<1) 0,5 0,0 | 0,005 | 0,005 | 0,0 | 0,005 | 0,005 | 0,0 | 0,080 | 0,050
05 05 80
CpepHuii (1- 10 0,0 | 0,035 | 0,015 | 0,0 | 0,036 | 0,015 | 0,2 | 0,240 | 0,050
50) 35 36 40
Bonblion 100 0,1 | 0,150 | 0,040 | 0,1 | 0,176 | 0,042 | 0,6 | 0,600 | 0,050
(>50) 50 76 00
MonHbIn He 0,2 | 0,200 | 0,050 | 0,2 | 0,240 | 0,061 | 0,6 | 0,600 | 0,100
paspbiB onpegeneH | 00 40 00
0

Mpunoxenne N 3
K nyHkTY 18 MeToamkn

MeToabl
OLIeHKM onacHbIX haKTopoB noxapa

1. B HacTosiLLEM NpUNOXEHUN NpeAcTaBreHbl METOAbI OLEHKM OnacHbIX (DakTopoB, peanuayowmxcs npyu pasnuyHbIX
CcLieHapyisix NoXapoB, B3PbIBOB HA TePPUTOPUM 0GBbEKTA U B cenuTeGHOM 30He BGNMU3M 06bekTa.

[ns oueHkn onacHbIX (hakTOPOB, peanuayloLMXcs Mpu fnoxapax B 34aHusX (MOMELLeHUsIX) 06bekTa UCMonb3yTces



MeTOoAbl, pernameHTUpoBaHHbIE NPUNOXEeHNEM N 5 k HacToswen Metoaunke.

l. UcTeyeHme XKUAQKOCTU M rasa

UcTteueHue XUOKOCTU
2. PaccmatpuBaeTca pesepByap, HaxogsaLwmncs B obsanosanmm (puc.3.1).
BBopsTca cnegyolme gonyLieHus:
ncTeyeHne Yyepes oTBepCcTUE 0AHOA3ZHOE;
pesepByap MMEET NOCTOSIHHYIO NIoLWab CeYEHUs NO BbICOTE;
AvameTp pesepByapa MHOro 6onblue pa3mMepoB OTBEPCTUS;
pa3mepbl OTBEPCTUSE MHOTO 60rbLUE TOMLWMHBI CTEHKU;
NOBEPXHOCTb XNOKOCTW BHYTPU pe3epByapa ropusoHTanbHa;
Temnepartypa XUAKOCTU OCTAeTCs MOCTOSAHHOW B TEYEHNE BPEMEHUN NCTEYEHMS.

MaccoBebin pacxo xuakoctu G (kr/c) Yepes oTBepcTME BO BpeMeHu t (c) onpeaensieTcsa no goopMyne:

P Y L (M3.1)
Gy - Gﬂ_rﬂg 7.4 Wi,
Ag

roe GEI - MaccCoBbIl pacxod B Ha4anbHbIl MOMEHT BPEMEHW, Kr/C, onpeaenseMbiv no opmyre:

L DrAT . . _ (N3.2)
Oy = FRFIA,, v(z g [’Egu ;gaa.z):
3.
roe 2 - NIOTHOCTb XXUOKOCTK, Kr/m )

g - yckopeHue csoboaHoro nagenus (9,81 m/c 2 );

M - KOAPPULMEHT NCTEYEHWS;

2
Apar - nnowans oteepctus, M7

khm‘ - BbICOTa pacnosfioXXeHna OTBepCTUA, M;

Ap - nnowapnp cevenns pesepsyapa, m 2 ;

.'EED - HayanbHas BbicoTa cTonba XNaKocTn B pes3epByape, M.

BeicoTa ctonba xuakocTtn B pesepsyape h (M) B 3aBUCMMOCTM OT BpeMeHu t onpegenseTca no opmyne:

2 41,3
& -g+gl‘u A E

- .
o Ay 2 Az

(N3.3)

Bit) =y -



YCroBusi Nepenuea CTpyM KUAKOCTU (Mpu Ay > #p,1 ) Yepes oGBanosaHm1e onpegensiercs no popmyre:

n3.4
Pgor 2+ £ o
Jz;

raoe H - BbicoTa o6BanoBaHus, M;

L - paccTosiHMe OT CTEHKU pe3epByapa 40 06BanoBaHusi, M.

- >

Pnc.M3.1. Cxema ans pacyeTta UCTEYEHMS XMOKOCTN U3 OTBEPCTUS B pe3epByape

KonunyecTtBo xugkoctn m (kr), nepenveLuerica Yepe3 obBanoBaHue 3a NOMHOE BPeMSA MCTEYEHMs, onpenensercs no
dopmyne:

(M3.5)

d pour

p'g'yz'ﬂzm
m = J‘G(ﬁj-a’z=ﬁn-z - g2

pour ] poar
2 A,

roe fpour - BpeMmsi, B Te4eHMe KOTOPOro XMOKOCTb nepenusaeTcs yYepe3 obsanoBaHue, C (T.e. BpeMsi, B Te4yeHue
KoToporo BbinonHsaetcsa ycnosue (I13.4)).

BenuuunHa f’pour onpenensetcs no gopmyne:

—hafb? -4 ae (n3.6)
i =
pouy I ’

rae a, b, ¢ - napameTpsl, KOTOpble onpeaenaTcs No popmynam:

a=g pt AL 2 A2 we?, s

G, (MN3.8)




(N3.9)
£ =k _H_E,M.
H

B cnyuae, eCnn XWAKOCTb B pe3epByape HaxoamuTca noa U3BLITOUHLIM faBneHnem £4P (Ma), BeNMumMHa MHOBEHHOTO
MaccoBOro pacxoga GD (kr/c) onpegensetca no opmyne:

Mn3.10
GD=#-p-ﬂm-ﬁf2-&PIp+2'g'(kﬂ—}'3&‘,;:'. ( )

[ns onpepgeneHust KonuyectBa XWMOKOCTWU, MepenuBlLUenics 4epe3 obBanoBaHvWe, U BpeMeHM Nepenuvea criegyet
NPOVHTErpMpOBaTL COOTBETCTBYIOLLYIO CUCTEMY YPaBHEHWIA, Fae BennuuHa £4P MoxeT 6biTb NepeMeHHOIA.

UcTeuyeHue cxaroro rasa

3. MaccoBasi CKOpPOCTb UCTEYEHUST CXKaTOro rasa m3 pes3epByapa onpenendeTcd no cbopmynaM:

OOKPUTUYECKOe NcteveHue:

P 5 Fip-10 (n3.11)
npy —= :
¥ y+1
(M3.12)
Uy -1y
2y £ Fua
= Ay | F v | —= || = sl = ;
y-1] 1 5 5
CBEPXKPUTUYECKOE UCTEYEHNE:
P o Fir=-1 (N3.13)
npn — < :
P v+l
5 Yirsibrn 17 (M3.14)
0= Ay g & o 7 ;
¥+l

roe G - MaccoBbIVi pacxon, Kr/c;

Pﬂ - aTmMocdepHoe gaenexue, Ma;

Fyr - nasnenve rasa B pesepsyape, Ma;

‘¥ - nokasartenb agvabartkl rasa;

2,
ﬂ;m; - Nnolanb OTBEPCTUs, M~ ;

L - KOadhPULMEHT ncTeveHmns (Npu OTCYTCTBUM AaHHbIX A40OMNycKaeTcs NnpuHuMaTh pasHbiM 0,8);

{37 - NFIOTHOCTb rasa B pesepsyape npyu AasneHnn -, Kr/M3



MUcTeuyeHne CXXMKEHHOrO rasa M3 oTBepCTUs B pesepByape

4. MaccoBasi CKOPOCTb UCTEYEHMS NapoBOK dasbl Gy (kr/c) onpepenseTcs no copmyne:

P, (M3.15)

Gy = u Ay, P, (0167 B3+ 0,534 P25,

iy

roe jp - KOaMULMEHT cTedeHus:;
2.
Apar - nnowaps otBepctus, M7

Fir - kpuTudeckoe AaereHmne CxvkeHHoro rasa, Ma;

M - monspHas macca, Kr/Monb;

R - yHuBepcanbHas ra3oBas noctosiHHas, pasHas 8,31 x/(K-monb);

T~ - KpUTUUECKast TeMNepaTypa CKVKEHHOTO rasa, K;
Fp = Brl Fr - 6espasavepHoe faBneHme CXIKEHHOrO rasa B pesepsyape;

Hyr - nasnenve cxwxerHoro rasa B pesepsyape, Ma.
MaccoByto CkOpOCTb NCTEYEHNS NapoBoy a3kl MOXHO Takxke onpeaenats no dopmynam (M3.11) - (M3.14).
MaccoBas CKOpOCTb UCTEYEHUS XKMUAKON hasbl GI. (kr/c) onpepenseTcs no popmyne:

(M3.16)

. 3
rae & - NNOTHOCTb XuAKoMW pasbl, Kr/M

o 3
D17 - NMNOTHOCTb NapoBon hasbl, Kr/m

Th =T/ T~ - GeapasamepHas TemnepaTypa CKUKEHHOrO rasa;

T - Temnepatypa CXWKeHHOro rasa B pesepsyape, K.

PacTekaHue XnOKOCTU NpU KBa3UMrHOBEHHOM paspyLueHun pesepByapa

5. Moa KBa3MMrHOBEHHOM paspylleHWeM pesepByapa crieflyeT NoHMMaTh BHEe3anHbln (B TEYEHWe CeKyHA Unv Jonemn
CekyHa) pacnag pesepByapa Ha NpUOnUSUTENbHO paBHbIe MO pasMepy 4YacTu. [pu Takol NoXapoomnacHoi cUTyauuu
YyacTb XpPaHUMOIi B pe3epByape XUAKOCTU MOXET Nepenutbcs Yepes obBanoBaHue.

Hwke npeactaBneHa maTemaTudyeckass MOAEMNb, MO3BOMSIOLLAS OLEHWTb AOM0 XUAKOCTW, NepenuBlueics Yepes
o6BanoBaHue Npy KBa3UMrHOBEHHOM paspyLUeHun pe3epsyapa. [puHATbI criefyoLie LonyLLeHNs:



paccMaTpuBaeTCca nNiockasa ogHOMepHasa 3adavya,;

BpEMS paspyLUeHUs pe3epByapa MHOMO MEHbLUE XapaKTEPHOrO BPEMEHU ABWKEHWUS MMAPOAMHAMWUYECKON BOSHbI A0
obBanoBaHus;

XNAKOCTb SABNSETCA HEBA3KOW;
TpeHne XNOKOCTU O NOBEPXHOCTb 3eMJTN OTCYTCTBYET,
NOBEPXHOCTb 3eMJ1N ABNAETCA NIOCKON, FOpVI30HTaJ'IbHOI7I.

Cuctema ypaBHeHVIVI, onucbiBawLWKNX OABMXEHNEe XNOKOCTU, UMeeT BUa:

A a (MN3.17)
Lo L -ng)ul=0
% Bx[[ Gj ”]
2 )
e dx| 2

rae h - BeicoTta ctonba XuakocTu Hag (PMKCUPOBaHHBIM YPOBHEM, M;
sz - BblCOTa NOACTUMAOLLLEN NOBEPXHOCTU Had PMKCMPOBaHHBLIM YPOBHEM, M;

U - CPeHsIsi MO BbICOTE CKOPOCTb ABWXEHUS CTonGa XnMaKocTu, M/c;
X - KOOpAMHaTa BOOIb HanpaBneHst ABMKEHUS XKUOKOCTU, M;

t - Bpems, c;

g - yckopeHue ceobogHoro nagexus (9,81 m/c 2 ).

paHW4YHbIE YCNOBMS C y4eTOM reomeTpun 3agadm (puc.l3.2) nmetot Bua:

(M3.18)
iy
o ¥l
HL;_.; =10 (M3.19)
(M3.20)
ox red

gm k- a:}yz fhenuh ba (113.21)

HL'; L. !
Decnuh 2 a

rae a - BbicotTa obBanoBaHus.

MaccoBas gons xugkoctn Q(%), nepenuBluencsa vepe3 obBanoBaHMe K MOMEHTY BpemeHu T, onpegensietcs no
dopmyne:

(N3.22)

roe i pr - CpeAHssi No BbICOTE CKOPOCTb ABMXKEHUA cTtonba XuakocTn npn x = b, m/c;



’EEN - BblCcOTa cToNGa XUOKOCTU NpU X = b, M;

.'EED - HavanbHas BbicoTa cTonba XNAKocTn B pes3epByape, M;

R - wupwuHa pesepsyapa, M.

Mpadhuk pacyeTHOM WM 3SKCNepMMeHTanbHOW 3aBMCMMOCTEN MacCOBOM [ONU nepenuBluiencs yepe3 obBanoBaHue
Xvgkoctu Q oT napameTtpa a/ﬁzn npeacrasneH Ha puc.13.3.

’ )

#a

2l |

A
A
¥

L i

b

A

¥

Puc.M3.2. TunuuyHas kapTMHa ABUKEHUS XUOKOCTM B 06BanoBaHuy Npy KBasvuMrHOBEHHOM paspyLUeHUn pesepByapa
----- YypOBEHb HayanbHOro cTonba XuakocTy;

YPOBEHb XWUAKOCTU B MPOMEXYTOUHBIA MOMEHT
BpeMeHM (pe3ynbTaTbl pacyeTa)
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Pnc.M3.3. 3aBmucumocTb 4onu nepenmuelLLencs Yepes obBanoBaHne XnMaKocTu

Q ot napameTpa a/ﬂzg : 1 - pacyerT; 2 - 3KCNepuMeHT

Il. KonnyecTBeHHas oLeHKa Macchbl roproYMX BellecTB, NOCTYNaKLWUX B OKpyXaloLllee
NPOCTPAHCTBO B pe3ysibTaTe BO3HUKHOBEHUS NOXapoonacHbIX CUTyaLui

6. KonudyectBo NOCTYNUBLLNX B OKpyXarwuiee npoCTpaHCTBO TroOp4ux BelwecTB, KOTOpble MOryT 06paSOBaTb
B3pbliBOONACHbIE ra3onapoBo3ayLlliHble CMeCU U NpoJsinBbl TOPHOYNX CKUKEHHbIX ra3oB, JIErkOBOCM/IaMEHAKLWNXCA U
roprYMX XNOKOCTEN Ha NOACTMNAOLLEN NOBEPXHOCTN, ONpeaenseTcs, UCX0as 13 cnegyrwmx npeanocblokK:

a) mpoucxoauT pacyeTHas aBapusi O4HOrO U3 pe3epByapoB (annapaTos) unu TpybonpoBoaa;

©) Bce copepxuMmoe pesepByapa (anmapaTa, TpybonpoBoga) wnM 4acTb NpoAaykTta (npM COOTBETCTBYHOLLEM
060CHOBaHUM) MOCTynaeT B OKpyKatollee MpocTpaHCcTBO. [Mpu 3TOM B Criy4ae Hanmuuus Ha OObeKTe HEeCKOSbKUX
annapaToB (pe3epByapoB) pacyeT crneayeT NPoBOAUTL ANs KaKaoro pesepByapa (annapara);

B) Npu pasrepmeTusaumy pesepByapa (annaparta) NpPOMCXOAMT OOHOBPEMEHHO yTeyka BellecTB M3 TpybonpoBoaAoB,
nUTaloWmMX pesepByap MO MNPSMOMY M OOpaTHOMY MOTOKY B TeyeHMe BpeMeHW, HeoBXOoAMMOro Ans OTKIYEHUs
Tpy6onpoBoaoB. PacyeTHoe Bpemsi OTKIoYeHUs TpyGonpoBoAOB oNpeaenseTcs B KaXaoM KOHKPEeTHOM criyyae, UCXoas
13 peanbHon 06CTaHOBKU, Y AOMKHO ObiTb MUHUMATbHBIM C YY4€TOM NacrnopTHLIX AaHHbLIX HA 3anopHbIE YCTPOWCTBA U UX
HaJeXHOCTU, XapakTepa TeXHONMOrMYecKoro npoLecca 1 Buaa pacyeTHOW aBapuun.

I'Ip|/| OTCYTCTBUN OaHHbIX OONYCKaeTCA pacyHeTHOe BpeMdA OTKIHOYEeHUA TEeXHONOrm4yecknx pr60I'IpOBOJJ,OB npuHMUMaTb
PaBHbIM:

BpemMeHu cpabaTtbiBaHUs CUCTEMbI aBTOMATMKM OTKIOYEHWs TpyboOnNpoBOAOB COrMacHO MacrnopTHbIM - AaHHbIM
YCTaHOBKM, €CNN BEPOSITHOCTb OTKa3a CUCTEMbl aBTOMaTuMkM He npesblwaetr 0,000001 B rog wnu obecneyeHo
pe3epBUPOBAHME €€ 3NIEMEHTOB;

120 c, ecnM BepoOATHOCTb OTKasa cucTeMbl aBTomaTuku npesbiwaetr 0,000001 B rog m He obecneyeHo
pesepBUpPOBaHNE e 371EMEHTOB;

300 ¢ npu py4HOM OTKITHOYEHWM;

r) B Ka4ecTBe pacyeTHON TemnepaTypbl NPU NOXapoonacHON CUTyaLun C Ha3eMHO PacroNoXeHHbLIM 06opyaoBaHMEM
[OMycKaeTcs NMpUHMMaTb MakCUMaribHO BO3MOXHYO TeMnepaTypy BO3ayXa B COOTBETCTBYIOLLEN KITMMATUYECKO 30HE, a
Npu NOXXapoonacHOW CUTyaLun ¢ NOA3EMHO PacrofioKeHHbIM 06opyA0BaHUEM - TEMMEPAaTypy rPyHTa, YCIIOBHO PaBHYH
MaKcMmarnbHO cpefHEMECSYHOM TeMMNepaType OKpyXKatoLLero Bo3ayxa B Hauboree Tensioe Bpemsi roaa;



€) ANUTENbHOCTb MCNapeHusi XKMOKOCTU C MOBEPXHOCTU MpoNnMBa MPUHUMAETCS pPaBHOW BPEMEHW €€ MOJIHOro
ucnapeHus, Ho He 6onee 3600 c. [na nponunBoB xuakocT Ao 20 Kr Bpems ncnapeHus gonyckaeTcsd NpuHUMaTh paBHbIM
900 c.

[JonyckaeTca ucnonb3oBaHWe nokasaTernei MoXapoB3pbIBOONACHOCTM AN CMeceil BewecTB M MaTtepuasnos Mo
Hanbornee onacHOMY KOMMOHEHTY.

PasrepmeTusauus HagsemMHoro pesepByapa

7. Macca »unakocTu, NoCTYNMBLLEN B OKpyXatoLee NPOCTPaHCTBO Npu pasrepmeTusauun pesepsyapa, onpeaensercs
no copmyre:

my, =0y Ve, (N3.23)
rae #, - Macca XWOKOCTW, Kr;

3
£ 7 - NNOTHOCTb XUAKOCTU, KI/M ™ ;

V' - 06bem xuakocTu B pesepeyape, M

Macca XvMaKoCTW, NOCTYNUBLLEA CAMOTEKOM MPW MOJTHOM PaspyLUEHUM HAa3eMHOro Unu Hag3emHoro TpybonpoBoaa,
BbIXOASILLErO U3 pe3epByapa, onpeaensietcs no hopmynam:

7 o, (< (M3.24)
m, =G rt—dy ZL; i
4 ia

roe

; (M3.25)

G =w—dpofa gy AP

roe

(N3.26)

M‘:e:"agz'ﬂ;'gl

roe GL - HavanbHbIA PacXof XWAKOCTH, UCTEKAIOLWEN N3 pe3epByapa Yepes pasrepMeTUsMpoBaHHbIN Tpy6onpoBog,
Kr/c;

L - KOOPULIMEHT UCTeYEeHUS;

T - pacyeTHOe BpeMs OTKINHYEHUA prGOHpOBOJJ.OB, CBA3aHHbIX C MECTOM pasrepmMmeTunsauunu, c,;

cfp - onameTp TpybonposBogoB, M (B cryyae pasnuyHbiXx AvameTpoB TpybonpoBOAOB, CBA3AHHbLIX C MECTOM

pasrepMeTusaumm, 06beM BbIXOASLLEN KUOKOCTM PaCCUUTLIBAETCSA Ars Kaxxaoro Tpy6onpoBoaa B 0TAENbHOCTU);
J’_—.J- - ANWHa i-ro yyacTtka TpyGonpoBoaa OT 3aropHOro yCTpoMNCTBa 4O MecTa pasrepMeTusaumu, M;
N - YMCIO y4acTKoB TPYBONpPOBOAOB, CBSA3aHHbLIX C MECTOM pa3repMeTu3auum;

&5 - nwanop cTon6a xmakocTu B pesepsyape, Ma;

%1 - BbICOTa CTONGA XKUAKOCTU (OT BEPXHEro YPOBHS XMAKOCTM B pesepByape A0 YPOBHS MecTa pasrepmeTusaumm),



g - yckopeHue cBoboaHOoro nageHus, m/c 2 (g =9,81).

2
Mpn nponvBe Ha HeOrpaHWYEHHyl MOBEPXHOCTb MNMoWaab nponuea FHP (M™) xugkocTn onpepenseTcs no
dopmyne:

Fap = 7p Vyr, (Ms.27)

roe fp - KO3 pMUMEHT pasnuTus, M_l (Mpwn OTCYTCTBMM AaHHbLIX AOMNYCKAaeTCs NpUHUMaTh paBHbiM 20 M_l npu

-1
nponuee Ha rpyHToBoe nokpbiTne, 150 M~ npu nponvee Ha 6eTOHHOE MK acanbToBOE NOKPLITUE);

. 3
IE'r_}R' - 06beM XnaKocTu, NOCTyNMBLLEN B OKpYyXKakLlee NpoCTPaHCTBO Npu pasrepMmeTu3alnn pesepsyapa, m

Macca napos JIBX, Bbixoasawmx Yyepes AbixaTenbHy apmatypy
8. B cnyyae HanonHeHus pesepeyapa Macca napoB onpegensieTcs no opmyne:
iy = oy PV Pyl R, (13.28)
roe

M (M3.29)
P 1+ 000367 £

My

rae #ys - Macca Bbixogsaimx napos JIBXK, kr;

217 - NNOTHOCTL napos JIBX, |<r/M3

)

PH - [aBrneHve HacbiweHHbiX napo JIBX npu pacdeTtHOm Temnepatype, klla, onpegensemoe Mo CnpaBOYHbIM
AaHHbIM;

PIZI - aTmMoccbepHoe AaBneHue, klMla (ponyckaeTcst NpuHUMaTe paBHbiM 101);

VR - reoMeTpu4ecKkmin obbem napoBo30yLLIHOro NpoCTpaHCTBa pe3epByapa (I'IpI/I OTCYTCTBMM OaHHbIX OONyCKaeTcA

3
NpYHUMATL pPaBHbLIM reomMeTpudeckoMy oGbemMy pesepsyapa), M

M - monsipHast macca napoB J1BX, kr/kmonb;
VEI - MOJbHbIV 00BbEM, paBHbIN 22,413 M3 /Kmonb;

ig - pacueTHas Temnepatypa, °C.

Macca napoB JIBXX npu ucnapeHmm co cBo60aHON NOBEPXHOCTU B pe3epByape

9. Macca napos JIBX npu ucnapeHun co cBo6oaHON NOBEPXHOCTU B pe3epByape onpeaensieTcs no opmyne:



iy = GV'TEI (N3.30)
roe Gy - pacxoa napos JIBX, kr/c, koTopbIl onpegenseTcs no oopmyne:
GV - FR W, (M3.31)

roe T g - BpeMsi NOCTyrnneHvsi napos U3 pesepsByapa, C;

2
Fp - makcumanbHas nnowwaab nosepxHocTu ncnaperus JIBXK B pesepsyape, M~ ;

2
W - uHTeHcuBHOCTb ucnapexusa JIBX, kr/(m ™ -c) (onpepensietca B cooTBetcTBuM ¢ pasgernom VIII HacToswero
NPUNoXeHus).

lll. MakcumarnbHble pa3Mepbl B3pbIBOONACHbLIX 30H

10. Paguyc Rpgqpe (M) v BbicoTa £ giggp (M) 30HbI, OrpaHMuMBaiome o6acTb KOHLEHTPaLMiA, NPeBbILIaLLNX

HWXHWUIA KOHLLEHTPALMOHHbIV Npeaen pacnpocTpaHeHns nnamenn (ganee - HKIMP), npy HenoaBwkHOM BO3QYyLIHOW cpeae
onpepensieTcst No opmynam:

Ansi roptoymnx rasos (ganee - T):

" 033 (M3.32)
Rppme = 1.8 —r ;
25 Crme
. 033 (M3.33)
Z e = 0,26 L

21 U e
roe ¥ - macca [T, nocTynuBLLIEro B OTKPbITOE NPOCTPaHCTBO NPY NOXXapoOornacHOW CUTYyaLInK, Kr;

. 3
& - nnotHocTb [T npu pacyeTHol TeMnepaType 1 aTMOCEPHOM AaBIIEHUM, KI/M

CHKHP - HWKHUI KOHLUEHTPALUMOHHbIV Npeaden pacnpocTpaHenus nnamenn I, % 06.;

ans napos J1IBX:

o7 ) s fF PH PLIRC _ y 0,33 (N3.34)
Ry = 3.2 ' : :
13600) | Came ) |or Pa,
(7 Y5 F PH yO& iy 3 0,33 (MN3.35)
Z e = 012 - 1-==1 .
3600) |\ Camme) |or Pa,

roe I j7 - mMacca napos JN1BX, NOCTYNUBLLNX B OTKPbITOE MPOCTPAHCTBO 3a BpeMA UchnapeHusa no n.6 Hacrosiero
NPUNOXEeHUA, Kr;

& 17 - nnotHocTk napos JIBX npu pacueTtHon Temnepatype, klla;



Fp; - naBnenve HacbILeHHbIX NAPOB NpU pacyeTHON Temnepatype, kMa;
T - NPOAOIMKUTENBHOCTb MOCTYMIEHUS NMapPOB B OTKPLITOE NPOCTPAHCTBO, C;
' £5e TP - HUKHWIA KOHLEHTPALMOHHBIV Npeaen pacnpocTpaHeHUs nnameHn napos, % o6.

3a Havano oTcuyeTa rOPMU30HTANbHOrro paamMmepa 30Hbl NPUHUMAKOT BHELLHNE Fa6apVITHbIe pa3mMepbl nponnea.

Mpwn HeobxoaAMMocTn MOXeT ObITb YYTEHO BINUAHUE pPa3NNYHbIX MEeTeOopOJIOrM4eCcKnx ycnoamh Ha pa3mMepbl
B3pbIBOONACHbIX 30H.

IV. OnpeaeneHne napaMeTpoB BOSHbI 4ABMIEHUSA NPU CropaH1uK ra3o-, Napo- unm
NbINeBO3AyLWHOro obnaka

11. MeToamKka KONMMYECTBEHHOW OLEHKM MapaMeTpoB BO3AYLUHbIX BOMH OABMEHWS MpU CropaHuu raso-, napo- unu
nblneso3ayLHoro obnaka (ganee - obnako) pacnpocTpaHseTcs Ha cny4Yan Bbibpoca roprodmx ra3os, NapoB Unu Nbinu B
aTmocdepy Ha NPOM3BOACTBEHHbIX OObeKTax.

OCHOBHBIMU CTPYKTYPHBIMW 3fIEMEHTamMy anropuTMa pacyeToB SIBMAIOTCS:

onpegeneHne oXxngaemoro pexmma CcropaHua obnaka;

pacyeT MakcumanbHOro M306bITOYHOIO paBneHna 1 uMmnynbca (*)a3bl cXaTua BO3AYLWHbIX BOMH AaBleHua anga
PasnnYHbIX PEXNMOB;

onpeaeneHne A0oMNONHUTENbHbIX XapaKTePUCTMK B3PbIBHOW Harpy3ku;

OLleHKa nopakaroLLero BO34eNCTBMIS.

McxogHbIMM gaHHBIMY AN pacdeTa napaMeTpOoB BOSH AABNEHUS NMPU CropaHim obnaka siBnsTCS:

BW[ rOpOYEro BelecTsa, coaepxatlierocs B obnake;

KOHLIEHTPAaLIMSA roploYero BeLecTsa B CMecH CI‘ :
CTeX1MOMEeTpUYEcKasi KOHLIEHTPALMS ropioYero BELLEeCTBa C BO3AYXOM T

mMacca roplyvero BellecTBa, Coaepalleroca B obrnake MT, C KOHLEHTpaLMen MeXOy HWKHUM U BEpPXHUM

KOHLIEHTPALMOHHLIM NMPeaenom pacnpocTpaHeHnst nnamenn. Jonyckaetca sennmumy M7 npuHnmats pasHoil macce

roproYero BeLLecTBa, cogepxallerocs B obnake, ¢ y4eTom koadduumeHTa Z y4acTusi ropodero BellecTsa BO B3phIBE.
Mpun oTcyTCcTBMU AaHHbIX KO3MUUUEHT Z MOXKET ObiTb NPUHAT paBHbiM 0,1. Mpu CTPYMHOM CTaLMOHAPHOM MUCTEYEHUN

roptoyero rasa BeJIMYUH M cnefyet paccyuMTbiBaTb C YY4ETOM CTaUMOHAPHOro pacnpefeneHvs KOHLUEeHTpauun
T

roproYero rasa B CTpye;

yAenbHada TennoTa CropaHna roptodero sellecrtea E]_,F'H )

cKkopocTb 3Byka B Bozayxe Cpj (06bl4HO NpuHUMaeTcs pasHon 340 M/c),

MHPOPMaLVS O CTEMEHN 3arpOMOKAEHHOCTU OKPYXKaIOLLEro NpPOCTPaHCTBa;

adhpeKTMBHLIN 3Hepro3anac roptoven cmecu E, kotopein onpeaenseTcsa no opmyrne:



E:

M,

M, B, C
CET
Em'?r, C

Mpu pacuyeTe napameTpoB cropaHus obraka, pacrofiOKeHHOTO Ha MOBEPXHOCTU 3eMIU, BenuunHa 3MeKTUBHOTo
aHeprosanaca yasaviBaeTcs.

OnpepeneHne 0XXugaemoro pexuma cropaHusi obnaka

12. Oxupgaembli pexvm cropaHvs obnaka 3aBMCUT OT TuNa roproyero BellecTBa M CTEMEHW 3arpoMOXAEHHOCTU
OKpY>XatoLLEero NpocTpaHcTBa.

Knaccmbukauvm ropro4umx BewwecTtB nNo creneHn 4yBCTBUTEJIbHOCTU

13. BewecTtBa, cnocobHble K 06pasoBaHmo roptoYmx cmecemn ¢ BO34yXOM, MO CTeneHu CcBOen YyBCTBUTEJIbHOCTU K
BO36y)K,EI,6HMPO B3pPbIBHbIX MPOLECCOB pa3aefieHbl Ha YeTblpe Knacca:

knacc 1 - ocobovyBCTBMTENMBHbIE BELLECTBA (Pa3Mep AeTOHALMOHHON S4YEkn MeHee 2 CM);

Knacc 2 - 4yyBCTBUTENbHbIE BELLeCTBa (pa3mep AeTOHALMOHHON S4enku nexuT B npegenax ot 2 go 10 cwm);

Knacc 3 - cpeaHevYyBCTBUTENbHbIE BELLECTBA (pa3Mep AETOHALMOHHON siYelikm nexuT B npegenax ot 10 go 40 cm);

knacc 4 - cnabo YyBCTBMTENbHbIE BELLECTBA (pa3Mep AETOHAUMOHHON s4eliku 6onblue 40 cm).

Knaccudukauma Hambonee pacnpoCTpaHEHHbIX B MPOMBILLNIEHHOM MPOU3BOACTBE rOPHOYMX BELLECTB MpuBedeHa B
Tabnuue MM3.1. B cnyyae, ecnu BeLwecTBO He BHECEHO B Knaccudukaumio, ero cregyeT KnaccuduumpoBaTtb Mo aHanorum
C MMELWMMNCA B CMUCKE BeLLeCTBaMu, a Npu OTCYTCTBMU MHpOpMaLmMM O CBOMCTBaX AaHHOrO BeLecTBa, ero criegyet

OTHEeCTU K Knaccy 1, T.e. paccmaTtpuBaTb Hanbonee onacHkbIN cnyqaﬂ.

Knacc 1 Knacc 2 Knacc 3 Knacc 4
AueTtuneH Akpunonntpn | Auetanbgervg BeHnson
n
BuHunaueTtune AueToH [ekaH
H AkponeuH
beHsnH o-
Bogopoa ByTaH OuxnopbeHso
BuHunauetar n
M'mppasuH ByTtnneH
BuHunxnopug [NopekaH
Wsonponunuut | bytagneH
paT ekcaH MeTaH
1,3-
MeTtunauetune | lNeHTagneH M300KTaH MeTnnbeHson
H
MponaH MeTtunamuH MeTtunmepkan
HutpomeTaH TaH
MponuneH MeTtunauetart
Okucob MeTtunxnopug
nponunexHa Cepoyrnepog | Metnnbytunket
OH Okucb
Okucob OT1aH yrnepoaa
aTUNeHa MeTunnponunke

Tabnuua M3.1



OTuneH TOH OTuneH6eH3o0

OTunHuTpaT n
Odmpsbl: MeTunatunkeTto
H
OVUMETUIOBbLIN
OkTaH
OVBWUHNNOBBLIN
MvupuaunH
mMeTunbyTnno
BbIVA CepoBogopoa
LLnpokas CnupTbl:
bpakums
nerkmx METUNOBbLIN
yrnesogopoao
B 3TUNOBbLIN
NpPonuNoBLIN
amMuIoBbIN

13006yTnNoBbIN

N30MNponNunnoBbIN
LinknorekcaH

Stundopmunar

Srunxnopvg

14. Tlpn oueHke MacwTabos nopaxeHua BOJIHaMW [OaBNeHUA OOJMKHO Y4YUTbIBATbCA pasfitdyne XUMMUYeCKUX
COEQVHEHNA NO TEnnoTe CropaHus, l/ICI'IOﬂbSyEMOVI Ona pacyeTa NOfHOro 3anaca 3HeproBblgeneHns. Ong TURnYHbIX

yrneBodoOpOAOB MPUHUMAETCS B pacyeT 3HayeHwe yaenbHOW TennoTbl CropaHust EF,HU = 44 MDx/kr. OAns nHbIX

roproynx BewecTtB B pacyeTax UCNONb3yeTCA YyaellbHOe 3HeproBblaenieHne E]_,Fﬂ :E) E]_,F'HD 3oecb EI' -

KOpPPEKTMPOBOYHbIN MapaMeTp. [ns YCrnoBHO BblAENEHHbIX KMNACCOB FOPHYMX BELLECTB BENUYMHbI NapameTpa |3
npeactaeneHsl B Tabnuue M3.2.

Tabnuua M3.2

Knacchl roplounx BeLLecTs ‘ B
Knacc 1
AueTtuneH 1,1
MeTtunaueTtmneHn 1,05
BuHunaueTtunex 1,03
OKK1cCb aTUNEeHa 0,62
MmppasuH 0,44
MsonponunHutpat 0,41
OTunHuTpart 0,30
Bogopoa 2,73
HutpomeTaH 0,25
Knacc 2
OTUneH 1,07
Ouatunadup 0,77
OvsnHnnadup 0,77
Okucb nponuneHa 0,7
AkponeuH 0,62
Cepoyrnepog 0,32




ByTaH 1
BytuneH 1
bytagueH 1
1,3-MNeHTagneH 1
OT1aH 1
AdvmeTtnnacup 0,66
dumnsonponnnosbin acoump 0,82
oy 1
MponwuneH 1
MponaH 1
Knacc 3

Bununxnopua 0,42
CepoBogopoa 0,34
AuUEeTOoH 0,65
Kymon 0,84
MeTtunamunH 0,70
CnupTbl:

MeTunoBsbIn 0,45
ATUnoBbIN 0,61
MponunoBkIn 0,69
AMUINOBbLIN 0,79
LinknorekcaH 1
AueTanbansgerng 0,56
BuHunauetar 0,51
BeH3nH 1
["ekcaH 1
M3ookTaH 1
MupuaunH 0,77
LivknonponaH 1
ATMnamuH 0,80

Knacc 4

MeTtaH 1,14
TpuxnopataH 0,15
MeTtunxnopug 0,12
BeHson 1
[ekaH 1
[JopekaH 1
MeTnn6eHson 1
MeTunmepkanTtaH 0,53
Okuchb yrnepoga 0,23
OuxnopaTaH 0,24
Onxnop6eHson 0,42
TpuxnopataH 0,14

Knaccudmkaums okpykaroLero npocTpaHCTBa No CTeneHn 3arpoMoXXAeHHOCTH

15. XapaKkTepom 3arpoOMOXAEHHOCTM OKPY)XaKoLLEro NPOCTPaHCTBA B 3HAYUTENBHOW CTEMNEHN ONpeaenseTcs CKopoCTh
pacnpocTpaHeHUs NnaMeHy npu cropaHum obraka W, CnefoBaTenbHO, NapameTpbl BOMHbI AaBMEHNs. XapakTepucTukm
3arpOMOXKAEHHOCTM OKPY>KatoLLero NpoCTPaHCTBa pasaensioTcs Ha YeTbipe Kracca:

knacc | - Hanumume ANWHHBIX TPyO, NOMOCTEN, KaBepH, 3amnoSfIHEHHbIX FOPKYEN CMECbIO, MPU CropaHuu KOTOpOW
BO3MOXHO OXuaaTb hopMupoBaHMe TypOYNeHTHbIX CTPYW MPOAYKTOB CropaHusi, MMEKLLUX pasmepbl He MeHee Tpex
pa3vepoB AETOHALUMOHHOW S4Yelku faHHOW cmecu. Ecnn pasmep OeTOHALMOHHOM siYeriku AN OaHHOW CMecu He
M3BECTEH, TO MUHMMarbHBIN XapaKTepPHLIN pa3Mep CTPyM NPUHMMAETCSA paBHbIM 5 CM Ans BelecTs knacca 1, 20 cm gns
BellecTB knacca 2, 50 cm ans seuwecTs knacca 3 1 150 cm ang BelecTs knacca 4;

knacc Il - cunbHO 3arpoMOXAeHHOEe MPOCTPAHCTBO: HanuuMe MoMy3aMKHYTbIX 00bEMOB BbICOKasi MJIOTHOCTb



pa3mMeLlleHna TexHonormn4eckoro OGOpyD,OBaHMﬂ, nec, 6onbLLOEe KOMYECTBO NOBTOPAOLLNXCA npenﬂTCTBI/IIZ;

knacc lll - cpeaHe3arpoMoXaeHHOe NPOCTPAHCTBO: OTAESIbHO CTOSILLME TEXHONMOMMYECKMe YCTaHOBKU, pe3epByapHbIi
napk;

knacc 1V - cnabosarpomoxaeHoe 1 cBoboaHOe NpPOCTPaHCTBO.

Knaccudmkaumsa pexumoB cropaHusa obrnaka

16. [lna oueHKn BO3OENCTBUSA CropaHnsi obnaka BO3MOXHbIE PEXUMbI CrOpaHnst pas3aensioTcsa Ha LWeCTb KraccoB Mo
ananasoHaM CKOPOCTEN UX pacrnpoCTpaHEHMs criegyowmm obpasom:

Knacc 1 - geToHaums Ui ropeHne co CKOpoCTbio opoHTa nnameHn 500 m/c n bonee;
knacc 2 - gednarpauus, ckopoctb ppoHTa nnamenn 300-500 m/c;

knacc 3 - gednarpauus, ckopocTb ppoHTa nnamenn 200-300 m/c;

knacc 4 - gednarpauusi, CkopocTb ppoHTa nnameHnn 150-200 m/c;

knacc 5 - pechnarpauums, ckopocTb (hpoHTa NnamMeHu onpeaensieTcs no opmMyne:

M3.37
u=kq M ( )

rae ki - KoHcTaHTa, paBHas 43;

M - macca roptoyero BelLecTBa, cogepalierocs B obnake, Kr;
Knacc 6 - gednarpaumsi, CKOpoCTb (OPOHTa NameHn onpeaenseTcs no opmMyne:

r3.38
u:kz_MUﬁ’ ( )

roe ko - KOHCTaHTa, paBHas 26;

M - macca roptovero BelllecTsa, cofepxallerocs B obnake, Kr.

17. OXvnagaembin pexnm cropaHusi obnaka onpegensieTcs ¢ nomolubio Tabnuubl M3.3, B 3aBUCMMOCTM OT Knacca
roproYero BELLEeCTBa U Kracca 3arpoMOXAEHHOCTU OKpPYXatkoLLero NpocTpaHCcTaa.

Tabnuua M3.3

Knacc roptoyero Knacc
BellecTBa 3arpoMoXaeHHOCTH
OKpy>KatoLero
npocTpaHcTBa
| I} 1" |
V
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpwv onpegeneHnn MakcMmarnbHOW CKOPOCTM (POHTA MIaMEHW ANs PEXMMOB CropaHusi 2-4 KIacCoB AOMOMHUTENBHO
paccunTbiBaeTCA BUAMMAsi CKOPOCTb (DPOHTa MnameHu no cooTHoweHuto (M3.37). B Tom cnyyae, ecnv nonyyeHHasi
BENMYMHa Gornblue MaKkcUMarnbHOW CKOPOCTM, COOTBETCTBYIOLLEH AAHHOMY Kraccy, OHa MPUHUMAETCsl 3a BEpXHIo
rpaHuLy AnanasoHa 0XuaaeMblX CKOPOCTEN cropaHusi obnaka.



PacuyeT MakcMManbHOro N3dbITOYHOro AaBlEHUA U mMmnynbca CbaSbI CXaTunsa BO3AYyLWHbIX
BOJIH AaBJieHusA

+
18. MMapameTpbl BO3MYLIHLIX BOMH [aBNEeHUs (M3BLITOYHOE AaBreHre L4P U uMnynbc dasbl ckatns | ) B
3aBUCMMOCTY OT pacCTOSIHUS OT LieHTpa obnaka pacCcuUTLIBAOTCA UCXOAS U3 OXUAAEMOrO pexuma cropaHus obnaka.

Knacc 1 pexxuma cropaHus obnaka

19. PaccunTbiBaeTcs COOTBETCTBYIOLLEE Ge3pasmMmepHoe paccTosiHWE No hopMyre:

R, = RigEIR V2, (13.39)

roe R - paccTtosiHue oT ueHTpa obnaka, Mm;
PIZI - aTMocdepHoe faBnexue, lMa;
E - acbdpexTmBHBIN 3HEprosanac cmecwm, [Ix.

BenuunHbel GespasmepHOro pgaBneHus Px W MMNynec asbl cxaTus fx onpegensioTcs no dopmynam (ans
rasonapoBo3ayLUHbIX CMECen):

In(Z, ) =-1,124 - 1,66+(In( R, )) + 0,260-(In( R, )) 2, (N3.40)

In( ;) = -3,4217 - 0,898-(In( R,,)) - 0,0096+(In( B, )) *. (N3.41)

®opmynel (M3.40, M3.41) cnpaBeanuBbl AN 3HAYEHUN Rx’ > 0,2. B cny4ae, ecnu Rx <0,2, 10 Px = paBHo 18, a B

dopmyny (M3.41) BmecTo Rx noAacTaBnsaeTcs BenuynHa Rx =0,14.

PasmepHble BENUYMHbI 136bITOYHOrO AaBNEeHNs n nMnynbca asbl cKaTma onpeaenstoTcs no cbopmynaM:

AP =P, By (N3.42)

213 (M3.43)

IR SRy -Se Ry ey fo

Knacchl 2-6 pexxuma cropaHusa o6naka

20. PaccunTbiBaeTcs 6e3pa3mepHoe paccTosiHne Rx OT LeHTpa obnaka no popmyne (M3.39).
PaccuuTbiBatoTCcs BeNUUYuHbLI 6e3pa3mepHoro AaBneHust (le ) M MMnynbca gasbl cxaTms fﬂ no copmynam:

i’ -1y (083 014
0 b Ik
|:| ﬂ-

& r

(M3.44)

0,06 . 0,01 0.0025 (M3.45)

Ry R

IL,=W-(1-04W)

¥



Y | (M3.46)
W= =]
C F
roe @ - cTeneHb pacluMpeHus NPOAYyKTOB CropaHus (Ans rasonapoBO3AyLUHbIX CMeceil AonyckaeTcs NpuHUMaTh
paBHbIM 7, AN NbINEBO3AYLUHbLIX cMecen 4);

U - BUAMMAs CKOPOCTb (PPOHTa MnamMeHu, M/c.

B cnyyae pednarpauumm nbiNeso3qyLHoro obnaka BenuuMHa ahpeKkTMBHOrO aHeprosanaca YMHOXaeTCcAa Ha

kospcpument [ = 1)/er .

®opmynel ([13.44), (M3.45) cnpaBeanvBbl AN 3HAYEHUIA Rx O0NbLUNX BENUYUNHBI Rxpl = 0,34, B cny4ae, ecnu Rx <

thl , B bopmynei ([13.44), (M3.45) BmecTo Rx NnoAcTaBnseTcs BenM4mHa thl .

PasmepHble BenuumHbl M30LITOYHOrO AaBrneHns u umnynsca dasbl cxaTns onpegensatTca no dopmynam (M3.42),
(M3.43). Mpu atom B dhopmyrbl (M3.42), (M3.43) BMecTo &, n {, nopctasnsiotes BenmunHbl 5 1 .

V. NMapamMeTpbl BOMHbI AaBeHUs NPy B3pbliBe pe3epByapa c neperpeTon XUAKOCTbI UK
CXMWXXEHHbIM ra3omM npu Bo3genucTBUN HA HEro ovara noxapa

21. M3BbITouHoe AaBneHre 4P 1 uMnynsc IT & sonve AasneHusi, obpasytolumecs npu B3pbiBe pesepByapa C
neperpeton JIBX, MK unun cxuxkeHHbIM yrneBoAopoAaHbIM rasom (ganee - CYIN) B ovare noxapa, onpeaenslTcsa no
hopmynam:

X Mn3.47
np=p,|0g P 3. 0 5 e | e
1] 2 » .?"2 ?_3 !
o193 m?%gﬁ . (M3.48)
z
z (N3.49)
_| T
=10
A P

rae r - pacCctodaHue OT LeHTpa pe3epByapa, M,

Ee_{f - a(pheKTMBHas aHeprusa B3pbiBa, paccumTbiBaemasi no dopmyne:

By =k C, m(T-T,), (N3.50)
k - mons aHepruu BonHbI AaBneHns (AonyckaeTcs NnpuHMMaTh pasHow 0,5);
Cr - yAernbHas TeMMoeMKOCTb XUAKOCTM (fonyckaeTtcs npuHumatb pasHon 2000 Ox/(kr-K);

m - macca JIBX, MK unun CYT, copepxallascsa B pesepByape, Kr;

T - Temnepartypa xugkon gassbl, K;
TE, - HopMarnbHasi Temneparypa kunenus, K.

Mpu Hanuuun B pe3epByape NPefoXPaHUTENIbHOTO YCTPOWCTBA (knanaHa unu MmemGpatsl) BenuuuHa T onpegensieTcs



no cgopmyrne:
(M3.51)
=L—cﬂ +27315,
A-1g B

roe £, - AaBneHve cpabaTbiBaHWs NPeAOXPaHUTENBHOTO YCTPONCTBA;

A, B, Cp - KOHCTaHTbl ypaBHEHWsI 3aBMUCUMOCTW AaBMEHWS HAaCbILLEHHLIX MapoB XMAKOCTM OT TemnepaTypb

(koHCTaHTbLI AHTyaHa), onpegensiembie No CnpaBoYHOW nuTepaTtype. EQnHuubl namepeHns Pvai (kMa, MM pT.CT., aTMm)
AOMKHbI COOTBETCTBOBATL MCMOMNb3yeMbIM KOHCTaHTaM AHTyaHa.

VI. AHTeHCUBHOCTb TENJI0OBOro U3ny4eHus

22. B HacTodwWweM pasgene npuBoAATCA METOAbI pacdeTa MHTEHCUBHOCTW TEMNIOBOIO n3ny4vyeHna OT noXapa nponunea
Ha NOBEpPXHOCTb, OrHEHHOro wapa, a Takxe paguyca BO34encTana NPOAOYKTOB CropaHua napoBO3AyLIHOro obnaka B
cnydae noxapa-BCnblLLKA.

Moxap nponuBa

23. VIHTEHCMBHOCTb TEMNMOBOro M3nyyeHus g (KBT/MZ) anst noxapa nponuea JIBX, MK nnu CYTI onpegensetcsa no
dopmyne:

= . . (N3.52)
o Ef Fc} T,
rae Ef - cpegHenoBepxXHOCTHAaA NHTEHCMBHOCTb TENJI0BOro n3rny4vyeHna niameHu, kBT/m 2 ;

F

g " yrnoBoW koapuLMeHT 0bny4YeHHOCTY;
T - k03(hPULUMEHT NponyckaHmsa aTmocdepbl.

3HayeHune E_,f' NPVHUMAETCA HAa OCHOBE WMMELLMXCS IKCMEPUMEHTanbHbIX OaHHbIX unu no Tabnuue M3.4. MNpwu

. 2
OTCYTCTBUM OaHHbIX ONA He(bTeFIpO/J,yKTOB ponyckaeTcd npuHnMmaTh BenU4nHy Ef paBHow 40 kBT/m

Tabnuua M3.4

CpeHHeI'IOBerHOCTHaSl NOTHOCTbL TenynoBOro nuanyvdeHus ninameHun B 3aBMCUMOCTU OT
AvnamMeTpa o4dara u ygeribHas MmaccoBasi CKOPOCTb BbiropaHusa Ansa HeKOTOPbIX XUAKUX
yrneBoAopoAHbIX TONNIUB

Tonnueo !
Ej',KBT/Mz,an/Id,M A

Kr/(m 2
'C)

10 |20 | 30 | 40 | 50
CXMXKEHHBIN 220 |18 | 15 | 13 | 12 0,08
NPUPOOHbLIN 0 0 0 0
ras (oanee -




chr)

CYT (nponan- |80 |63 |50 |43 |40 |0,1
6yTaH)

BeHaunH 60 |47 |35 |28 |25 |0,06

[nsensHoe 40 |32 |25 |21 |18 | 0,04
TOMNMMBO

Hedtb 25 [19 |15 |12 |10 | 0,04

Mpumeyanue: ansa guameTtpoB ovyara meHee 10 M unu Gonee 50 m crnegyeT npuHUMaThb Ef Takom e, Kak n ansa

oyaros gnameTtpom 10 M 1 50 M COOTBETCTBEHHO.

Yrnosow koadrLUMeHT 06ry4eHHOCTH Fg onpegenseTcsa no opmyne:

5 (M3.53)
Fo= R+ R,

roe FV, FH - (bakTOpbl 06MYYEHHOCTM A4S BEPTUKANbHOM 1 FOPU3OHTaNbHOM NNoLwwafoKk COOTBETCTBEHHO, KOTOPbLIE
onpefensoTcs no opmynam:

£ =i- l—-arcrg[L\—E- arcrg[ 3_1]— A -.:;rrcrg( M] ; e
Yox | s Jsi-1) 8 V5+1) Jaiog a-10- s+ )] |
. f (M3.55)
FH=1' (B—lijlamg [(B+1)(5-D _(A—Usyamg [(A+T)(5-1
7 B -1 VE-D S+ ] Ja? 1 W A-D S+

_ ;22 +S'2 +-l . (|_|356)
25

.- 1+ g (N3.57)
25

5= 2 r _ (M3.58)
F

5 = oK (M3.59)
7

rae r - paccTosiHne OT reoMeTPUYECKOro LieHTpa nponvea Ao obnyyaeMoro o6bekTa, M;
d - adhhekTuBHbBIN AnameTp Nponuea, M;
H - BbICOTa nriameHu, M.

O pekTmBHBIN anameTp nponmea d (M) paccunTbiBaeTcsi No opmyrne:

) (M3.60)
i- A7
T



roe F - nnowaab nponvea, m 2
Beicota nnamenn H (M) onpegensietcs no opmyne:

f 0.1 (N3.61)
M
H=424 | ——1 |,
22 d
rae m* - yoenbHaA MaccoBasd CKOPOCTb BbIrOpaHUaA TONMMBa, KF/(M 2 'C);

3
{2 a - NNOTHOCTbL OKpY>Katolllero Bo3ayxa, Krim™ ;

g - yckopeHue ceobogHoro nagexus (9,81 m/c 2 ).

KoacbdumumeHT nponyckaHusa atmocdeps! r 41 noxapa nponvea onpeaenseTcs no opmyne:
r=exp[-7 10" (r-054d]]. (M3.62)

Mpu HeobxoaMMOCTM MOXET BbITb y4TEHO BNUSHNE BeTpa Ha hopMy NiaMeHu.

OrHeHHbIN Wap

24. IHTEHCUBHOCTB TEMMOBOIO u3ny4veHus q (kKBt/m 2 ) ANsi OrTHEHHOrO Wapa onpegensetca no opmyne (MM3.52).

Bennuuna Ef onpegenaeTcd Ha OCHOBE MMELWNXCA IKCNepUMeHTanbHbIX AaHHbIX. ,D,OI'IyCKaeTCFI NPUHUMATb Fﬁ'

paBHon 450 kBT/m 2

E
3HaueHne S onpegensieTcsa no opmyne:
Fo= HilDe+05 (N3.63)
g

4[(HIDg+05° +(riDg)* |~
roe H - BbicoTa LieHTpa OrHEHHOro wapa, M;
D.S' - 9P EKTUBHbLIN MaMETP OrHEHHOrO Lwapa, M;

I - paccTosiHe oT 06y4aeMoro o6bekTa 40 TOYKU Ha MOBEPXHOCTM 3€MSM HEMOCPeACTBEHHO NoA LLEHTPOM OrHEHHOTo
wapa, Mm.

O dDeKTBHBIV AnaMeTp OrHEHHOTO Lapa D.S' (m) onpegensetca no opmyne:

Dy =533 m™7, (13.64)
rae m - Mmacca npoAaykra, nocTynmeLUEro B OKpyXarllee NpoCTPaHCTBO, Kr.

BennuuHy H gonyckaeTcs npuHMMaTh paBHON DSIZ.

Bpems cylecTBoBaHWs orHeHHoro Lapa £ (C) onpeaensietcs no dopmyne:



fe =092 " (13.65)

KoadbcpuLmeHT nponyckaHns atMocdepbl T AN OTHEHHOTO LWapa paccyMTbiBaeTcs Mo hopmyne:

[13.66
r=exp[ 7,00 1074 (fr2 + B2 - D1 D). (1369)

VII. OnpegeneHune paguyca Bo3aeMCTBMA NPOAYKTOB CropaHus NnapoBO3QyLHOro o6naka B
cny4ae noxapa-BCnbliLLKK

25. B cnyvae obpasoBaHusi NapoBO34YyLUHOW CMeCcH B He3arpOMOXOEHHOM TeXHONormyeckum obGopyaoBaHWeM
NMPOCTPAHCTBE U €ro 3aXWraHuM OTHOCUTENbHO CcnabbiM WMCTOYHMKOM (Hampumep, WCKPOW) CropaHue 3TON CMecu
NPOVCXOAMWT, KaK NpaBuno, ¢ HebonbLUMMK BUAUMBIMW CKOPOCTSAIMU MriamMeHu. pyn 3ToM aMnnuTyAbl BOMHbl AABMEHUA
Marnbl U1 MOTYT He MPUHUMAaTLCS BO BHMMaHWeE Npu OLleHKe NopaxaroLero Bo3gencTems. B aTom cnyyae peanusyetcs Tak
Has3blBaeMbIi MNOXap-BCMbILWKa, NPW KOTOPOM 30HA MOpaXeHWs BbICOKOTEMMNEPaTypPHbIMU NPOAYKTaMu CropaHus
NnapoBO3AYyLUHON CMECU MpakTU4Yeckun coBrnajaeT C MakCuMmanbHbiM pa3mepom obnaka npoAyKTOB cropaHusa (T.e.
nopaxarTcs B OCHOBHOM OObLekTbl, nonagawowme B 310 obnako). Pagunyc BO3OENCTBMA BbICOKOTEMMEPATYPHbIX

NPOAYKTOB CropaHusi NapoBO3AYyLLHOro obnaka npu noXxxape-BCrbiLlKe RF onpegensieTca (oopmynon:

Rp =12 Rppgp, (M3.67)

rae RppTp - rOPUSOHTaNbHBI pasMep B3PbIBOOMACHOI 30HbI, ONpeaensembiil No .10 HACTOSLLEro NPUOKEHNS.

VIIl. UcnapeHne xnakoctn u CYI 3 nponuea

26. IHTeHCMBHOCTbL Ucnapenns W (Kr/(m 2 -C)) ANS HeHarpeTbIX XUAKOCTel ¢ onpeaenseTcs no opmyne:

roe n - KoadUUMEHT, MpUHMMAEMbIN AN nomelleHun no Tabnuue 3.5 B 3aBMCUMMOCTM OT CKOpPOCTUM U

TeMnepaTtypbl BO3OYyLIHONO MNOTOKa Had MNOBEPXHOCTb UCNapeHus. Mpn nponuee >XMOKOCTM BHE MNOMELLEHMS
AonyckaeTcs npuHumaThL T = 1;

M - MmonspHas macca XuUOKOCTK, Kr/KMOnb;

Fp; - naBnenve HacbILeHHOrO Napa Npy pacyeTHol TemnepaType XuakocTu, kla.

Tabnuua M3.5

CkopocTb 3HayeHune koadppuumeHTa T npu Temnepartype t

BO3AYyLLHOro (°C) Bosayxa

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 2,4 1,8 1,6

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

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

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

27. MNpwu BbIGpoce CYI 13 o6opynoBaHus, B KOTOPOM XWOKOCTb HaXoAMUTCS Noa AaBneHueM, YacTb NpoayKTa 3a cyeT
BHYTPEHHEN 3Hepruy MrHOBEHHO McnapseTcs, obpasysa ¢ Kanenbkamu XMOKOCTM obnako asposonsd. Maccosas gons

MFHOBEHHO WCMapUBLLENCS XUAKOCTU & onpeaensieTcsi no dopmyre:



Co (T, =T, (M3.69)
I

g

d=1-axpi-

roe CP - yoenbHasa Tennoemkoctb CYT, Ix/(kr-K);

Tﬂ - TemnepaTypa okpyxatoLiero Bo3ayxa, K;

Tg - Temnepatypa kunenusa CYI npyu atmocdepHoM fasneHuu, K;
L g - YAenbHas Tensota napoobpasoBanus CYT, Ix/kr.

MpyHumaeTca, 4TOo npm & 20,35 Bcs Mmacca XWOKOCTU, Haxoasuasacs B o0opyaoBaHUM, 3a CYET B3PbIBHOrO
XapakTepa ucnapeHusi nepexoauT B napokanenbHoe obnako.

Mpu & <0,35 ocTaBlUascsl 4YacTb XMAKOCTU WCMApsieTcsl C MOBEPXHOCTM MpONvBa 3a cyeT MOToKka Temna ot
noAcTunaroLLEen NOBEPXHOCTU 1 BO3ayXa.

_ 2
MNHTEHCUBHOCTb MCNapeHust XMOKoCcTu co cBoboaHomn nosepxHoctn W (kr/(M ™ -c)) onpegenseTcs no opmyrne:

. . 05, — L T - n3.70
= s Co p)” Ty ~Ty) 0,035 w4, (g~ T,) (113.70)
Lg . I:R"I:IU"S (UEB g2 Lg}'

rae *; - K0apPULMEHT TENNONPOBOAHOCT MaTepuana, Ha NOBEPXHOCTb KOTOPOro PasnMBaeTCs XUAKoCTb, BT/(m-K);

C,‘S’ - yaenbHas TennoemMkocTb Matepuana, x/(kr-K);

3
'D.S - NNOTHOCTb MaTepuana, Krim™ ;

TD - HaYanbHaa TemnepaTtypa matepuana, K;

t - TekyLee BpemMsa C MOMEHTA Hayana ncrnapexus, ¢ (Ho He meHee 10 ¢);
?\a - KO3(PPULIMEHT TENSONPOBOAHOCTU BO3AyxXa Npu TeMnepartype TD ;
U - CKOPOCTb BO3AYLLUHOIrO NOTOKA Haf NOBEPXHOCTLIO UCMapeHust, M/cC;

d - xapaKkTepHblii AuameTp Nponuvea, M;

2
¥, - KNHEMaTUYeckas BA3KOCTb Bo3Ayxa npu Zpj, M~ /c.

IX. Pa3amepbl chakena npu CTpynHOM ropeHuun

28. MNpw CTPYNHOM MCTEYEHUN CXKaTbIX rOPHYMX ra3os, napoBon u xwugakon dassl CYI n CIIT BO3HMKaeT onacHOCTb
o6pa3soBaHnst AU DY3MOHHBLIX hakenoBs.

OnuHa cakena LF (M) npu CTpyHOM ropeHun onpegensieTcsi No gopmyne:

LF = F GD'4 , (N3.71)



roe G - pacxof NnpoaykTa, Kr/c;

K - amnunpunyecknin KO3t ULMEHT, KOTOPBIA NPY UCTEYEHUN CXKaTbIX ra3oB NPUHUMAETCH paBHbIM 12,5, Npu nctedyeHmnm
napoBow ¢asbl CYI™ unn CII™ paBHbiM 13,5, Npu ucteveHun xumakon dassl CYI unu CIMIN paBHbIM 15.

OnvHa dakena npu CTPYWHOM MWCTEYEHUN TFOPHOYMX XKWOKOCTEW onpeaenseTcs AanbHOCTbIO (BbICOTON) CTpyM
XWAKOCTU.

LunpwnHa dakena DF (M) Npu CTpyMHOM ropeHumn onpegenseTcsa no dopmyne:
Dy =015 Ly, (M3.72)

29. lMpun npoBeAeHNM OLIEHOK MOXapHOW OMacHOCTW ropsawero dakena npu CTPYWHOM UCTEYEHUW CXaTbIX FOPHYMX
rasos, NapoBow u xuakon gasel CYI n CIMI™ gonyckaeTca npuHMMaTh criegylowmne oNyLEeHUS:

30Ha HenocpeaCTBEHHOro KOHTaKTa njflaMeHW C OKpyXaknwnmn obbektamu, T.e. obnactb Hamboree onacHoro

. 2
TEeNnnoBOro BO3AEWNCTBUSA, MHTEHCUBHOCTb KOTOpPOro MoxeT ObiTb npuHata 100 kBT/M ™, onpepensetcs pasmepamu
dakena;

OnvHa q)aKena LF He 3aBUCUT OT HanpaslieHna UcteveHna npoaykrta n CKOpoCTu BETPa;

HanbOombLUYD ONacHOCTb NPeACTaBNAT ropu3oHTanbHble dakenbl, YCNOBHY BEPOATHOCTb peanusauunm KOTOpbIX
cnepyet npuHumartb pasHow 0,67;

nopakeHne YerioBeka B ropmM3oHTaribHOM akerne npoucxoaut B 30°-M CeKTope ¢ paguycoMm, paBHbIM AnUHE akena;
BO3[eNcTBME ropu3oHTanbHoOro dakena Ha cocefHee obopyaoBaHWe, NPUBOASLLEE K €ro paspyLleHnio (kackagHoMmy
pas3BuTUio aBapuw), nponcxoaut B 30°-M cekTope, orpaHN4YeHHOM PagnycoM, PaBHbLIM LF ;
3a npefenamu ykasaHHOro cektopa Ha pacCTOsIHUSIX OT L F Ao 15 L F TennoBoe WU3ny4YeHne OT ropU3OHTarbHOMo
2
¢akena coctasnsieT 10 kBt/m ™ ;

TennoBoe M3ny4YyeHue oT BEPTUKANbHbLIX hakenoB MoxXeT ObiTb onpeaeneHo no dopmynam (M3.52) - (M3.59), (M3.62),
npuHumasi H paBHbIM LF, d paBHbIM DF, a Ef no Tabn.N3.4 B 3aBMCUMOCTM OT BMaa Tonnuea. Mpu OTCYyTCTBUU

AaHHbIX JoryckaeTca E_,f' npuHMaTh pasHon 200 kBT//m 2 ;

npuv nctedeHnn xungkon dassl CYI nnum CII" u3 otBepcTna ¢ akBMBaneHTHbIM gnametpom Ao 100 MM Npy MrHOBEHHOM
BOCMIaMEHEHNN MPOMCXOANT NOSIHOE CropaHne nuctekarwLlero npoaykra B dakene 6e3 obpasoBaHus noxapa nponmBea;

o6nacTb BO3MOXHOr0 BO34ENCTBUSA NOXapa-BCMNbILKU NpU CTPYWHOM MCTEYEHUM CoBMadaeT ¢ 06nacTbio BO34eNCTBUSA
dakena (30°-n cekTop, orpaHUYeHHbIN paguycoMm, paBHbIM E.F );

npm MrHOBEHHOM BOCMJ1laMEeHEeHUN CTpyun ras3a BO3MOXHOCTb dOopMMpPOBaHUSA BOSH AaBrieHust aonyckaeTca He
YUnTbIBATb.

Mpunoxenne N 4
K nyHkTYy 20 MeToamkn

JdeTepMUHNPOBaHHbIE U BEPOATHOCTHbIE KPUTEPUM OLIEHKM MOopaXKaroLero AeNCTBUS BOJHbI
AaBIeHUs U TeNnoBOro U3Ny4YeHus Ha niogen

Ha obbektax Hanbonee onacHbIMU nopaxatownmmn (*)aKTOpaMI/I noxapa 4BndAKTCA BOJIHA AaBlieHna U



pacwupsaowneca nNnpoayKTbl CropaHnua Npu pasfinyHblX peXXmmMmax cropaHua raso-, napo- unun nbineso3gyLHoro obnaka, a
TakKXe TenyioBoe nany4yeHume noKapos.

[eTepMMHMpPOBaHHbLIE KPUTEPUM MOKA3bIBAKT 3HAYEHMS MNapamMeTpoB OnacHoro dakrtopa noxapa, npu KOTopbIX
HabntogaeTcs TOT UK UHOM YPOBEHb NopaXXeHuna nogen.

B cnyyae ucnonb3oBaHWa ETEPMUHUPOBaHHBLIX KPUTEPUEB YCIOBHAS BEPOSITHOCTb MNOPaXXEHUS NPUHUMAETCS paBHON
1, ecnn 3HaveHue KpuTepus npeBbIaeT npeaenbHO-A0NYCTUMBIN YPOBEHb, U paBHOW 0, ecnn 3HaveHne KpuTepus He
npesblaeT npegensbHO JoMYCTUMBIN YPOBEHb NOpaXeHns Nioaen.

BeposiTHOCTHbIE KpUTEPUM MOKA3bIBAIOT, KAKOBA YCIIOBHas BEPOSITHOCTb MOPaXXeHWs Noaei npy 3afaHHOM 3HaYeHum
ornacHoro chakTopa rnoxapa.

Hwxe nprvBeaeHbl HEKOTOPbIE KPUTEPUW NOPaXEHUs NIOAEN NePEeYMCIIEHHBIMM BbiLLe OnacHbIMK hakTopaMmmu noxapa.

|. Kputepun nopaxxeHusi BONTHOW AaBreHnsA

[leTepMUHNPOBaHHbIE KPUTEPUM MOPaXKeHWUsT NtoAeN, B TOM YMCIe HAaXoOsLWMUXCS B 34aHUMW, U3ObLITOYHbIM AaBNeHneM

Mpwu cropaHunm raso-, Napo- Unu NbieBO3AYLIHbIX CMECEN B MOMELLEHUSIX UM HA OTKPLITOM NPOCTPaHCTBE NPUBELEHbI B
Tabnuue M4.1.

B kavecTBe BepOATHOCTHOIO KpUTEPWS MOPaKEeHWs WCMOoMb3yeTcs MOoHATME MpobuT-dyHKumMn. B obwem cnyyae
nNpo6uT-cpyHKUMA Pr onucbiBaeTcs hopmynon:

Foza+bIny, (N4.1)
roe &, b - KOHCTaHTbI, 3aBUCALLMEe OT CTeNeHU nopaxeHuna n smaa O6beKTa;

S - MHTEHCUBHOCTb BO3/J,eﬁCTByIOLIJ,erO hakTopa.

COOTHOLLEHMSA MeXay BENMYMHON Pr n yCrnoBHOW BEPOSATHOCTBIO MOPaXeHWs YernoBeka npveeAeHo B Tabnuue M4.2.

Tabnuua M4.1

CTteneHb nopaxeHusi M30bITOYH
oe
AaBreHuve
, KMNa
[MonHoe paspylieHne 3gaHun 100
50%-Hoe paspylleHue 3gaHumn 53
CpeaHue noBpexaeHust 34aHum 28
YMepeHHble noBpexaeHnsa 3aaHum 12

(noBpexaeHne BHYTPEHHMX NEPEropoaokK,
pam, ABepew 1 T.n.)

HwXHWI nopor NnoBpexaeHus YernoBeka 5
BOJTHOM AaBneHust
Manble noBpexaeHus (pa3buTa YacTtb 3
OCTEKIEeHNs)
Tabnuua M4.2
YcnosHas BenuumHa npobut-dyHkummn Pr
BEPOSITHOCTb

nopaxenwus, %

0 - 126(29(31/32/33|34|35|35]366

10 3713713838 39[39/40] 40 /40412




2 [ 7127 2]e6e|1]5 18

20 4114142 | 42424343 43 |44]445
6 | 93|69 /3|6 |92

30 44|45 45| 45|45 4646 46 | 46472
8|0 /3|6 |9 1|4 7|09

40 4714748 | 48484849 4949497
5|/ 7 /0|2 |5/ 7/0] 2.5

50 5050|5050 |51|51[51|5152]5,23
0|3/ 5|8 /0,3 /5|80

60 525253 53|53|53[54|54 54550
5 /8 /1|3 |6,9|1| 4|7

70 5555|5556 |56|56|57| 5757|581
2 |5 18| 1|47 |1 4|7

80 5858|5959 |59/60|60|61)61]6,23
4 | 8| 2 5|94 |8|3]8

90 62 63|64 64 |65)|66|67|68|70]7,33
8|4, 1|8 |5 4,5| 8.5

99 7373|7474 757576/ 77 | 788,09
3|7/ 1|6 |1 8 |/5|5 8

Mpun otcytctBUM B Tabnuue MM4.2 HeobGXxOAUMBIX AAHHLIX, 3HAYEHUS YCMOBHOW BEPOATHOCTU MOPaXeHWs 4ernoseka
qu.- () B 3aBUCMMOCTW OT 3HaYeHUsi TPobuT-PyHKUMKM Pr onpegenseTtcs no gopmyrne:

Pr—s (M4.2)

1 e
Qﬂj(ﬂ)_T _[ eEp e -dF,

-0

[ns BO3OenCcTBUS BOMHbI [aBfEHWs Ha YeroBeka, HaxoOsLerocs BHe 3faHus, popMynbl Ans Npo6uT-yHKLUK
UMEIOT BUA;

F o =50-574"1In &, (N4.3)
Na.4
g-%2,. 12 e
P
_ (N4.5)
F= % :
5
i 7+ (N4.6)
r= RO
1}

rge m - macca Tena yenoseka (gonyckaeTcs npuHUMaTh pasHou 70 Kr), Kr;
24P - U3BbITOUHOE AaBneHNe BoMHbI AaBneHus, Ma;

f+ - UIMNYNbC BOMHbI AaBnexus, Ma-c;

PIZI - aTmMocdepHoe gaeneHue, Ma.

MpobuT-dyHKUUK ANa pa3pyLUeHnUst 30aHni UMEeT BUA;

LNS TSHKETbIX paspyLUeHuii:

Pr=50-026'In}¥; (Ma.7)



17500 290} (N4.8)

ANS MOSHOTO Pa3pyLLIEHNS::
Pr=50-022nl; (M4.9)

40000 T,4+ 460 (M4.10)

Ir =
Fi¥e It

[Mpun oueHKe yCnoBHON BEPOSATHOCTU NOPaXeHUst YenoBeka, HaXoAsLerocs B 34aHun cregyeTt UCnonb3osaTtb NpobuT-
dyHKUMIO, onpeaensemyto no opmynam (M4.7) - (M4.8).

Il. Kputepun nopaxeHMsa TensioBbIM U3fTy4eHUuem

lMpn aHanu3e BO3QENCTBMA TENSIOBOrO W3NyyYyeHUs credyeT pasnuyaTb Crydam WMNYNbCHOTO W ANMTENbHOro
Bo3fgencTema. B nepBoM crniyyae kputepuem nopaxeHus sBnseTca Ao3a usnydenus D (Hanpumep, Bo3gencTsue

OTHEHHOTO Lapa), BO BTOPOM - KPUTUYECKAs MHTEHCWBHOCTbL TEMMOBOro W3NydYeHus o g (Hanpumep, BosaeiicTeue
noxapa nponuea).

BenuuuHbl & ~p ANA BOCMNaMEHEHs1 HEKOTOPbIX FOproYMX Matepmranos npueedeHsl B Tabnuue 4.3, Ans pasnuyHbIx
cTeneHeln nopaxeHnsi Yenoseka - B Tabnuue M4.4.

Tabnuua M4.3

MaTtepunansl g,
kBT/™m
2
[peBecurHa (cocHa BnaxHocTbo 12%) 13,9
[peBecHo-CTpyXeyHble NNnTbI (MIOTHOCTbLIO 8,3
417 kr/m 3 )
Topd 6pukeTHbIN 13,2
Topd kyckoBom 9,8
XI10NOK-BOMOKHO 7,5
CnoucTbI NnacTuk 15,4
CreknonnacTtuk 15,3
MepramuH 17,4
PesunHa 14,8
Yronb 35,0
PynoHHas kposns 17,4
KapToH cepbin 10,8




[ekopaTuBHbIA GYMaXKHO-CNOUCTbIN NNacTukK 19,0-
24,0
MeTannonnact 24,0-
27,0
MnuTa gpeBeCcHO-BONOKHUCTAs 13,0
lMnuTta gpeBecHO-CTpyxe4dHas 12,0
Mnuta gpeBecHO-CTPYyXeyHas C OTAENKon 12,0
"MonunneH"
MnuTa opeBeCHO-BOMOKHUCTas C 12,0-
JTAaKOKPACOYHbLIM NMOKPbLITUEM NOJ LiEHHbIE 16,0
nopoabl Aepesa
Koxa nckyccteseHHas 17,9-
20,0
Crteknonnactuk Ha NonnachnpHoON OCHoBe 14,0
Jlakokpaco4yHble NOKpbITUS 25,0
O6ou motwwmecs MNMBX Ha GymaxkHOM ocHOBE 12,0
JInHoneym MBX 10,0-
12,0
JInHoneym ankvaHbIn 10,0
JInHoneym lMNMBX Ha TkaHeBOW OCHOBE 6,0-
12,0
MokpbiTHEe kOBpOBOE 4,0-6,0
CeHo, conoma (Mpy MUHUMarbHOW BNaXHOCTK 7,0
0o 8%)
JlerkoBocnnameHsitoLmnecs:, roptoumne u
TPYOHOroproYvme XUaKocTu Npu Temneparype
camoBocnnameHeHus, °C:
300 12,1
350 15,5
400 19,9
500 u BblLe 28,0mn
BbiLLE
CTeneHb nopaxeHus MIHTEHCMBHO
CTb
N3ny4yeHus,
KkBT/m 2
Be3 HeraTuBHbIX NOCNEACTBUIN B TEYEHNE 1,4
OJIMTENBbHOrO BPEMEHMU
BesonacHo ansa yenoeeka B 6pe3eHTOBOW 4,2
oaexne
HenepeHocumas 6onb 4yepes 20-30 ¢ 7,0
Oxor 1 cteneHun yepes 15-20 ¢
Oxor 2 ctenenn yepes 30-40 ¢

Tabnuua N4.4



HenepeHocumas 6onb 4epes 3-5 ¢ 10,5

Oxor 1 cTeneHn Yyepes 6-8 ¢

Oxor 2 cteneHn Yyepes 12-16 ¢

[ns nopaxeHns Yyenoseka TENMNoBbIM U3NyYyeHneM BenmymHa NpobuT-gyHKUMM onuceiBaeTcss PopMynon:
Pr=-128+2,5 Il ¢*?), (N4.11)

roe t - addekTMBHOE Bpems 3KCNosnumm, c;

g - MHTEHCMBHOCTb TEMNMOBOro U3nyyYeHus, KBt/m 2

BenuunHa achdekTMBHOIro BpemeHmn akenosmuun t onpegensercsa no opmynam:

On4a OrHeHHoro wapa:

§ = 097 "0 (N4.12)
ana noxapa nponmea:
x (N4.13)
f=f =)
i

rae m - Macca ropr4ero BelecrtBsa, y4acTByHLLEro B 06pasoBava| OrHeHHOro wapa, Kr;

g - xapakTepHoe Bpems, 3a KOTOpOe YenoBek ObHapyXuBaeT Noxap U NPUMHUMAET PELlEeHNe O CBOMX AanbHenLImx
AENCTBUSAX, C (MOXET ObITb MPUHATO PaBHbLIM 5);

X - pacCTtodaHMe OT MecCTa pacrofioXeHuA 4ernoBeka A0 6e30nacHON 30HbI (SOHa, rje MHTeHCMBHOCTb TENnJioBOro

2
n3nyyeHus MeHbLue 4 kBt/m ™);
U - CPeAHsAst CKOPOCTb ABMXEHWS YenoBeka k 6esonacHou 3oHe, M/c (MpuHMmMaeTcsa paBHow 5 m/c).

YcnoBHasi BEPOSITHOCTb MOPaXKEHUS YenoBeKka, MonaBlUero B 30HY HEMNoCpeACTBEHHOrO BO3OEWCTBUS MNamMeHu
noxxapa nponuea unu akena, npuHMMaeTca pasHom 1.

Ans noxapa-BChbilKX criegyeT MpUHMMAaTh, YTO YCIOBHAs BEPOSITHOCTb MOPaKEHUs! YerloBeKa, MomaBLUEero B 30HY
BO3ENCTBUS BbICOKOTEMMEPATYPHLIMU MPOAYKTaMU CropaHusi ra3onapoBo3ayLllHoro obnaka, paBHa 1, 3a npegenamu
3TOI 30HbI YCIOBHAs BEPOSTHOCTb MOPAXEHUS1 YeroBeKa NpMHUMaeTcs paBHoii 0.

Mpunoxenne N 5
K nyHkTy 33 MeToamkn

MeToabl
onpeaeneHUA BpeMeHU OT Havana noxapa Ao 6noKMpoBaHMA 3BaKyaLMOHHbIX NyTeWn B
pe3ynbTaTe pacnpocTpaHeHUsA Ha HUX ONacHbIX haKTOPOB MoXxapa u pac4yeTHOro BpeMeHun
3BaKyauum

l. MeTon onpegerneHnsa BpeMeH OT Ha4vYana noxapa ao 6]10KVIpOBaHVIﬂ 9BaKyaLlNOHHbIX
I'IYTeI7I B pe3ynbTaTe pacnpocTtpaHeHUsA Ha HUX onacCHbIX d.)aKTOpOB noxapa



BpeMﬂ OT Ha4ana noxapa go 6J‘|OKMpOBaHMﬂ 9BaKyaLNOHHbIX nyTe|7| B pe3ynbTaTte pacnpocTpaHeHUa Ha HUX OnacCHbIX
CbaKTOpOB noXxapa onpegendetca nytem Bbl60pa M3 NONny4YeHHbIX B pe3ynbTaTte pac4yeToB 3Ha4YeHUI KpMTquCKOM
npoaomMKNUTENIbHOCTU NoXXapa MUHUMalribHOro BpeMeHu:

_ e r L mE 02 ,Tr (15.1)
Top = mm{%pafxp Lxpalpp :.}-

Kputnyeckas npoaomknTenbHOCTb NoXapa Mo KaXaoMy U3 onacHbix (hakTopoB onpeaensieTcs Kak Bpemst JOCTUXEHNS
3TUM HaKTOPOM KPUTMYECKOTO 3HAYEeHUsI Ha MyTsX 9BaKyauuu Ha BbicoTe 1,7 m oT noma. Kputuyeckue sHauyeHus no
Ka)K4oMy 13 onacHblx ()akTopoB COCTaBMAOT:

o noBbiLLEeHHON Temneparype - + 70°C;

no Tennosomy noToky - 1400 Bt/m 2 ;

no notepe sugmmocT - 20 m;

-3
no NOHWXEHHOMY coaepxaHuio kucnopoga - 0,226 kr'm ~;
MO KaXdoMy M3 TOKCUYHBIX ra3006pasHbIX MPOAYKTOB ropeHus

(CO4 -0,11 krm >, CO-1,16410 " kr-m >, HCL - 2310~ KF'M_E).

Ons nomelleHnss o4ara noxapa KpUTUYECKYIO MPOAOIDKUTENbHOCTL noxapa fgp (C) MO YCMOBWMIO AOCTUKEHUS

KaXxabIM U3 onacHbIX hakTopoB noxapa npegenbHO AoNyCTUMbIX 3Ha4YeHu B 30He npebbiBaHus ntogen (paboyen 3oHe)
MOXHO OLIeHUTb Mo (hopMynam:

No NOBbILLUEHHON TeMnepartype:

3 70 lin (N5.2)
-t
te =4—Infl+ ——2 |1
A 273+t )- 2
no notepe BMaNMOCTU:
L s L (M5.3)
B ¥ -In(1,03- -
o= | By [V In05-a £) ;
A by B Dy Z
No NOHMXEeHHOMY coaepXaHUKo Kncnopoaa:
- - i (N5.4)
B 0,044
for =< = In|| 1- = -
A B I, ’
— 40272
v

Nno KaXxaomy ns I'a3006pa3HbIX TOKCUYHbIX NPOAYKTOB ropeHun4:



lin (M5.5)
N . 1 — i
¥ A B-L-Z ’

) ) (M5.6)
353 CP ¥

B=—t
A-grn-Q
roe i - HavanbHas TemnepaTtypa Bo3ayxa B nometieHum, °C;
B - paaMepHbI KOMMMEKC, 3aBUCSALLMIA OT TeNNoThl CropaHusa MaTtepuana u ceobogHoro ob6bema noMeLLeHus, Kr;

N - NOKa3aTeslb CTENEHN, y‘-IVITbIBa}OLLI,VIVI Mn3MeHeHne Mmacchbl BbiropatroLiero Mmatepumana Bo BpeMeHU;

A - pa3mepHbIi napameTp, y‘-ll/lTbIBaFOLLI,VIIZ yOenbHyo MacCoBYH) CKOPOCTb BblrOpaHUA roproyero sewlectsa 1 nnowaib

n
noxapa, kric ™ ;

Z - 6espasmepHblii nNapameTp, YyYMTbIBAIOLIMIA HEpaBHOMEPHOCTb pacrpedeneHns onacHoro dakTopa noxapa no
BbICOTE NMOMeLLeHus!;

Q - HM3Wasa TennoTa cropaHusa matepuana, MIpx/kr;
o P - yoenbHas nsobapHas TennoeMkocTtb Bodayxa, MIDx/kr;
i - KOaddPMLUMEHT TennonoTeps;

- K03dPPULMEHT NONHOTLI FOPEHUS;

. 3
V - cBOOOOHbIN 0ObEM NMOMELLEHUSA, M~ ;
¥ - KOO(PPMUMNEHT OTPaKEHUS NPEAMETOB Ha MyTSAX 3BaKyaLuu;

E - HayanbHoe ocBelleHue, NK;

-"?HP - NpeaernbHas AanbHOCTb BUAMMOCTY B AbIMY, M;

2
Dm - AbiMoo6pasytoLas cnocoGHOCTL ropsiero maTtepuana, Hn-m “ /kr;

L - yneanbuZ BbIXOJ, TOKCUYHbIX ra3oB Npu cropaHnn 1 Kr roptovero BeLlecTsa, Kr/kr;

3
X - npegenbHoO JoMYyCTUMOE CoAepXaHe TOKCUYHOIO ra3a B MOMELLEeHUN, Krim ™ ;
LGE - yAernbHbIA pacxop KMCNopoaa, Kr/kr.

CBobogHbIi 06bEM MomeLLeHust COOTBETCTBYET pPa3HOCTU MexXay TreoMeTpuyecknm obbemMomM ” 06BLEMOM
o6opy,qosaHV|$| nnn npegmMmeToB, HaxoAAWKUXCA BHYTPWU. Mpwn OTCYTCTBMMN [OaHHbIX OonyCKaeTcA cBo6OAHbIN 06bEM
npuHMUMaTL paBHbIM 80% reoMeTpruyeckoro obbema nomMelleHust.

Ecnu nog 3HakoMm rnorapudma nonyvaeTcs OTpULATENnbHOE 4YMCIO, TO OaHHbI OnacHbI (DakTop noxapa He
NpeacTaBnsieT OnacHOCTU.

[MapameTp Z onpegensietcs no opmyne:



i b (MN5.7)
£ =—-exp|ld— | npuH<
,Aipu H%6 m,
H H
rge h - Beicota pabo4en 30HbI, M;
H - BblcOTa NOMELLEHUS, M.

BbicoTa pabouen 30HbI onpegensieTcs no popmyne:

— 5.8
h=h +1,7-05.5 (M5.8)
roe ﬁznﬂ - BblCOTa NAOLWaaKn, Ha KOTOPOW HaXOASATCA Nogun, Hag NoSIoM NOMELLEHUS, M;

& - Pa3HOCTb BbICOT Nosa, paBHaA HyJMHO NPU TOPU3OHTANIbHOM €ro pacnosioXeHUn, M.

CneuyeT nMeTb B BUAY, 4TO HanbonblUen onacHOCTU npu noxape nogseprarvTca noan, Haxoadwmneca Ha bonee
BbICOKOM OTMETKeE. |_|03TOMy npu onpeaneneHnn Heobxoammoro BpeMeHN 3Bakyauun cnenyetr OopueHTMpoBaTbCA Ha
Hanbonee BbICOKO pacnonoXeHHble B NoMeLleHNN y4aCTKM BO3MOXXHOIo I'Ip66bIBaHVI$| nogen.

MapameTpbl A 1 N ONpeaensoTcs CreayowmMm 0bpasom:

ONSA cnyvas ropeHus XMAKOCTU C YCTAHOBUBLLENCHA CKOPOCTbIO:
— 5.9
A—\I’F'F,npwnzt ( )
ANA cnyvas ropeHnst XMAKOCTU C HEYCTaHOBUBLLENCSA CKOPOCTbIO:

A (15.10)
08T, F
= ——— .,npun=15;
Torp
Ona cnydaa KpyroBoro pacnpoctpaHeHua nnaMmeHn no noBepxXHOCTU roproyero sewectsa Unn matepuana:

A=105 ¥, v npun=3; (N5.11)

ONa BEpPTUKanbHOM MW FOPU3OHTANbHON NOBEPXHOCTU FOPEHNS B BUAE npAaMoyronbHWKa, oaHa U3 CTOPOH KOTOpOro
yBeNn4MBaeTCAd B ABYX HanpaBlieHNAX 3a CHET pacnpoCTpaHEeHNA niamMmeHn:

A:\IJF'F'b,npmn:Z, (M5.12)

2
roe ¥ g - yaenbHas mMaccoBas CKOPOCTb BbIFOPAHUS XUIOKOCTH, Kr/(M ~ -C);
¥ - NMHelHas CKOPOCTb pacrnpoCTpaHEeHNs NNamMeHu, M/c;
b - nepneHanKynsApHbIN K HANPaBNEHWIO OBWKEHUS NIIAMEHN pa3Mep 30Hbl TOPEHUS, M.

Cnyqa|7| bakenbHOro ropeHnst B MOMELLEHMM MOXET pacCcMaTpmBaTbCs Kak rOPEHue >KWOKOCTU C yCTaHOBVIBUJeVICﬂ

CKOpOCTbIO C MapameTpoM A paBHbIM MacCOBOMY Ppacxody WCTEeYeHUsl roprovero Bellectsa m3 obopyaoBaHus u
rokasaTernem CTeneHu N paBHbIM 1.

Mpu OTCYTCTBUM CReuManbHbix TpeBoBaHmii 3HadeHns & 1 E npuHumatoTcs pasHbiMm 0,3 1 50 1k COOTBETCTBEHHO, a
{ 7 paBHbIM 20 M.

Mpy pacnonoxeHun nOAEn Ha pasnUyHbIX MO BbiCOTe MMOLWAAKax KPUTUYECKYH MNPOAOIKUTENBHOCTL MoXapa
crefyeT onpeaensaTh AN KaXaown noLaaku.



Il. MeToa onpeaeneHus pacyeTHOro BpeMeHM 3BaKyauum

PacueTHoe Bpemsi 3Bakyauuu niogeit £y N3 NoMeLLleHNid 1 30aHUin yCTaHaBMNMBAKOT NO pacyeTy BPeMEeHU [BWKEHNS

OAHOIo NN HeCKOJ1IbKUX NMOOCKMX NOTOKOB 4Yeped 3BaKyalMOHHble BbIXOAbl OT Hanbonee yOaneHHbIX MeCT pasMelleHunsa
nogen HenocpencTBeHHO HapyxXy nnm B 6930I'IaCHyIO 30HY.

Mpwn pacyeTe BeCb NyTb ABWXEHWUS NIOACKOrO NMOTOKA NOAPA3AENSOT Ha y4acTkM (NPOXod, Kopuaop, ABEPHON NpoeMm,
NECTHWYHBIN MapL, TamByp) ANMHON {; W WwipmHoii & . HayanbHbIMKM yyacTkamy sIBNSIOTCS NPOXOAbl MEXay paBounmu
mMecTamu, obopyfoBaHVeM, psaaMmn Kpecen u T.n.

Mpy onpegeneHnn pacyeTHOro BPEMEHWU AMMHY W LUMPUHY KaXOoro ydacTka MyTu 9BaKyauuu Ans MPOEKTUpYyeMbIX
3aHUiA U COOPYXEHWUI MPUHUMAIOT MO NPOEKTY, a AJsi CYLLEeCTBYOWMX - No dakTy. JnuHy nyTy No NECTHUYHBIM MapLuamM,

a Takke Mo naHgycam M3MepsitoT No AnvHe mapiia. JnuHy nyTu B ABEPHOM NpOEME NPUHUMAOT paBHOMW Hynto. [poem,
pacnonoXeHHbIi B CTeHe TorwmHoi Gonee 0,7 M, a Takke Tambyp crnefyeT cyMTaTb CaMOCTOSITENbHLIMU yYacTKaMu

FOPU3OHTarNbHOro NyTn, MUMEKLWNMN KOHEYHYIO OJTUHY .':1!' .

PacueTHoe Bpems 3Bakyauunn nogen ffP cnenyet onpenendaTtb Kak CyMMy BpeMeHU OBWXEeHUA NMOCKOro noTtoka no

OTAENbHLIM y4acTkaM MyTu £ no cdopmyne:

Ep = + iy + iz +..+ &, (M5.13)

roe ffl - BpeM4da OBUXEeHUA NI0ACKOro noToka Ha nepBoM (HaLIaJ'IbHOM) y4acTKe, MUH;
ﬁg , f,3 ,+.'f!' - BpeMa OABUXKXEeHUA NIOACKOro NOTOKa Ha KaXaoM 13 crneayownx nocre nepsoro yd4acTtka nyTu, MuH.

Bpems ABMXEHNS NIOACKOro NOTOKa MO NepBOMY YHacTKy NyTu &, MUH, onpeaenseTcs no opmMyne:

£1 (M5.14)
31 - —
!

roe -"?1 - ANviHa NepBoro y4yacTka nyTu, M;

| - CKOPOCTb [BWXEHWS THOACKOro NOTOKa Mo ropu3oHTarnbHOMY MyTW Ha NepBoOM y4acTke, M/MWH (onpeaenstoT rno
Tabnuue M5.1 B 3aBUCMMOCTHM OT NNOTHOCTK D).

[NoTHOCTbL OAHOPOAHOrO NIOACKOro NOTOKAa Ha NEPBOM y4yacTKe nyTu Dl onpepenaeTcd no cbopmyne:

N-F (M5.15)

By = ,
L&

roe N]_ - YUCIo NAEeN Ha NeEPBOM y4acTKe, 4en.;

. 2 .
f - cpegHss nnowanb ropu3oHTaNbHOM NPOEKLMN YeroBeka, M~ , MpuH1MMaemMas pasHow 0,125;

& - WMpKHa NepBoro y4acTka nyTu, M.

CKOpOCTb ¥1 [OBMXEHMs MoACKOro NOTOKa Ha yyacTkax nyTu, criefytowmx nocre nepsoro, npuHMMaroT no Tabnuue
[15.1 B 3aBUCMMOCTU OT MHTEHCUBHOCTU LOBWKEHWUS FMOACKOro MoToka Mo KaXXgoMy M3 3TUX Yy4aCTKOB MNyTU, KOTOpas



onpegendeTtca ona Bcex y4acTkoB NyTH, B TOM YUCe U OANA ABEePHbIX NpoeMoB, No cpopmyne:

q, = i1 " i (N5.16)
1 5

roe G, , d;_q - LUMPMHA paccMaTpPMBAEMOTO i-ro U NPeLLLIECTBYIOLLErO eMY y4acTKa NyTu, M;
i -1

&, i1 - UHTEHCMBHOCTN OBWXEHUA NMIOACKOro NoToka No paccMatpusaemomy i-my 1 NpeallecTByoLieMy yHacTkam
nyTn, M/MUH.

WMHTEHCUBHOCTb OBWXXEHUS NIOACKOro NoToka Ha nepBoM yvyacTke Nyt g = ify_| OnpeaenstoT no Tabnuue M5.1 no

3Ha4YeHunto Dl , ycTaHoBneHHomy no dopmyne (15.15).

Tabnuua 5.1

MHTEeHCUMBHOCTL U CKOPOCTb ABUXXEHUA NIOACKOIro NnoToKa Ha pa3HbIX y4YaCcTKax HYTeVI
dBakyauuun B 3aBUCUMOCTU OT NNTOTHOCTU NOTOKA

Mnot- [opusoHTaneH | [BepH JlecTHuua JlecTHuua BBEpPX
HOCTb b NYTb on BHU3
npoem,
notoka D, | Cko- | IHTeH- | uHTeH- | Cko- | NHTeH- Cko- NHTEeR-
22 POCT | CMBHOC | CMBHOC | POCT | CMBHOC | POCTb | CUMBHOC
M~ /M b T q, T q, b T q, ¥, T q,
T, M/MUH M/MUH T, M/MUH | m/MyUH | M/MUH
M/m M/M
WH WH
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 | 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 1 15 13,5 8,5 8 7,2 11 9,9
Oonee

MpuMeyaHne: MHTEHCMBHOCTb ABWKEHUS B ABEPHOM Mpoeme npu NnotHocTu notoka 0,9 u Gonee, paBHasa 8,5 M/MUH,
yCTaHOBMieHa AN OBEepHOro npoema wupuHoii 1,6 M M Gonee, a npu [ABEPHOM MpPOEMe MeHbLUeR LUNPUHBI

MHTEHCMBHOCTb ABWKEHUS CrieayeT onpenensite no dopmyne o; = 2,5 + 3,75 &

Ecnn 3HaueHve o, onpegensemoe no dopmyne ([15.16), MeHblle UNMU PABHO 4. , TO BPEMS OBWKEHUS MO

yqacTky nyTn £;, MUH, PaBHO:

] (M5.17)

Npwv 3TOM 3HaYEHUS f yqnr M/MWH cneayeT NnpuHUMaTb paBHbIMU!



16,5 - ons ropusoHTanbHbLIX NyTEN;

19,6 - Ansa ABepPHbIX NPOEMOB;

16,0 - Ans NecTHUUbl BHUS;

11,0 - 4nsa necTHUUbl BBEPX.

Ecnun sHadeHve g, onpefenexnHoe no dopmyne (M15.16), Gonblwe &y » TO WMPUHY 5!- JaHHOro yvacrka nytu
cnegyet yBenuuMBaTh Ha Takoe 3HadyeHue, Npu KOTopom cobniogaeTcs ycrnosue:

41 < G (N5.18)

Mpn HeBO3MOXHOCTM BbiNoNHeHnss ycnosus (M15.18) MHTEHCUBHOCTb M CKOPOCTb ABMXEHWS NIOACKOro moToka Mo
yyacTky i onpegenstot no tabnuue 5.1 npn 3HadeHnn D = 0,9 n Gonee. Npu aTOM cnegyeT yuntbiBaTh BPEMS 3a4EPXKKU
OBWKEHUs Nofen n3-3a ob6pa3oBaBLLErOCs CKOMMEHUS.

Bpemsi 3agepxku ~IAE  [BMKEHMS HA yyacTKe | w3-3a OGPa3OBABLUErOCS CKOMMEHWS NIOAEN Ha rpaHuue C
nocneayowmm yyacTtkom (i + 1) onpegensieTcst no gpopmyre:

' i (M5.19)

Dn- Ir‘g':"‘z'+1 E 5: ’

;
r.?aé =N f
rae N - KonuyecTBo Noaewn, Jen.;

f - nnowanb ropu3oHTanbLHOM NPoeKLUUK, M

& [ - UHTEHCMBHOCTb ABWKEeHMsA Yepes yyacTok (i + 1) npu nnotHoctu 0,9 1 6onee, M/MuH;
5!-_,_1 - LUMPVWHA y4acTka, M, NP1 BXOXAEHUM Ha KOTOPbI 06pasoBanock CKOMneHne niogen;
&fj - UHTEHCMBHOCTb [IBVKEHUS Ha yYacTKe i, M/MUH;

51- - LUMPVHA NpeaLlecTBYIOLLEro y4acTtka i, m.

Bpewms CyLieCTBOBaHNA CKONMeHnA fc‘K Ha y4acTke i onpegensieTcs no cbopmyne:

N-f (M5.20)
gﬂ .bz'+1 .

rC’X

PacueTHoe BpeMsl 3BakyaLm Mo y4acTKy i, B KOHLe KOTOPOro Ha rpaHuue ¢ yydacTkoM (i + 1) o6pa3oBanochb ckonneHue
niofieit paBHO BPeMEHW CYLECTBOBaHUA ckonneHus &g . PacyeTHoe Bpems aBakyauuu Mo y4yacTky i Aonyckaetcs
onpenensTb No opmyne:

/ (M5.21)

Fad .

Mpu cnusHuM B Havane y4acTka i AByx u 6onee MOACKMX NOTOKOB (pUC.I15.1) MHTEHCUMBHOCTL ABUXEHMA & ;, M/MUH,
onpegensietcs no gopmyne:



ZG’-l 5, (M5.22)
gy ==,

& .

H
rae if;_y - UHTEHCUBHOCTb [ABMXEHWS TNIOACKNX NOTOKOB, CMIMBAIOLLMXCS B HaYane yvactka i, M/MuH;
5!-_1 - LUMPUHA YY4aCTKOB NYTU CIIUAHUS, M;
5!- - LUMPWHa paccMaTpuBaeMoro yqactka nytu, M.

Ecnu 3HadeHve gy, onpenenenHoe no dopmyne (15.22), 6onbliue & 1z, » TO WMPUHY 5!- [aHHOro yvacTtka nytu

crnepyeT yBenuuMBaTb Ha Takoe 3HayeHue, YTobbl cobntoganock ycnosue (M15.18). B aTom cnyyae Bpemsa ABUXEHMS MO
yyacTky i onpegensetcsa no opmyne (M15.17).

8.z

-l e

'F“

ﬁr'--?

1 - Havarso yyacmka i

Puc.M5.1. CnusHne ntoackux NoToKoB

OneKTPOHHbIN TEKCT JOKYMEHTa
nogrotoeneH 3A0 "Kogekc" n ceepeH no:
paccblinka



