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BapeructpuposaHo B MuHiocte P® 17 aBrycta 2009 r. N 14541

MWHUCTEPCTBO POCCUACKOW ®EOEPALIUU MO OENAM MPAXXOAHCKOMU
OBOPOHbI, YPE3BbIYAAHBLIM CUTYALIUAM U NIMKBUOALIUK
NOCNEACTBUNA CTUXUUHbLIX BEACTBUNA

NMPUKA3
ot 10 nrona 2009 r. N 404

OB YTBEPXAEHUN METOOUKU
ONPEAENEHNA PACHETHbIX BEJTMMUH NMOXXAPHOIO PUCKA
HA MPON3BOACTBEHHbIX OB bEKTAX

(8 peq. MNpukaza MYUC PO ot 14.12.2010 N 649)
B cooTtBetcTBMM ¢ DepepanbHbiM 3akoHOM OT 27 gekabps 2002 r. N 184-®3 "O TexHuyeckom

perynupoBaHun" <*> n NoctaHoBneHuem lpaButensctea Poccuickon ®epepauum ot 31 mapta 2009 r. N 272
"O nopsigke NpoBedeHMs pacyeToB MO OLEHKe NoXapHOro pucka" <**> npukasbiBato:

<*> CobpaHue 3akoHogatenbcTBa Poccuiickon ®egepaumnm, 2002, N 52 (vacte |), cT. 5140; 2005, N 19,
cT. 1752; 2007, N 19, ct1. 2293; 2007, N 49, cT. 6070; 2008, N 30 (4actb Il), cT. 3616.
<**> CobpaHue 3akoHogaTenbcTBa Poccunckon degepaumm, 2009, N 14, c1. 1656.

YTBEPAUTL  MpuUnaraemyto onpefeneHns pacyeTHbIX BEfMYMH MOXaPHOro pucka Ha
NPOM3BOACTBEHHbIX O0bEKTaX.

MepBbin 3amecTuTens MuHucTpa
P.X.UAINMMKOB

MpunoxeHune
Kk MNpukazy MYC Poccun
ot 10.07.2009 N 404

METOOUKA
ONPEAQENEHNA PACHETHbIX BEJTMMUH NMOXXAPHOIO PUCKA
HA MPON3BOACTBEHHbIX OB BbEKTAX

(B pea. Mpukasza MYUC P® ot 14.12.2010 N 649)
|. Obwue nonoxeHus

1. Hactosilwasn meTtoamka onpeaeneHns pacyeTHbIX BENUYMH MOXApHOrO pucka Ha MpOU3BOACTBEHHbLIX
obbektax (ganee - MeToamka) ycTaHaBnMBaeT MOPSAOK pacdeTa BENUMYMH  MOXAPHOrO pucka Ha
NpOn3BOACTBEHHBIX 0ObeKTax (aanee - 06bEKT).

MonoxeHus HacTosiwen MeToaMkM He pacrnpoCTPaHSAITCS Ha OnpeAeneHne pacyeTHbIX BenuyuH
MoXXapHOro pucka Ha NPOM3BOACTBEHHbLIX OOBLEKTaxX crneumanbHOro HasHayeHusi, B TOM 4ucre obbekTax
BOEHHOro HasHa4yeHusi, obbekTax Mpou3BoAcTBa, NepepaboTku, XpaHEeHUs1 PagMoaKTUBHbLIX U B3pbIBYATHIX
BELLECTB U MaTepuanoB, 06beKkTax YHUUTOXEHUSI U XpaHEHUS] XUMUYECKOrO OPYXWUsi U CPEACTB B3pbiBaHWS,
Ha3eMHbIX KOCMUYECKNX 0O beKTax U CTapTOBbLIX KOMMMeKcax, FopHbIX BblpaboTkax, 06bekTax, pacrnonoXKeHHbIX
B necax.
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(8 pea. MNpukaza MUC PP o1 14.12.2010 N 649)

2. PacyeTbl NO OUEHKE MNOXapHOro pucka MNPOBOAATCA MyTeM COMOCTaBMNEHUS pacyeTHbIX BerMynH
MoXapHOro pucka C COOTBETCTBYIOLUMMW HOPMATUBHBLIMU 3HAYEHUSMWU MOXapHbIX PUCKOB, YCTAHOBMEHHbLIMU
depepanbHeiM 3akoHOM OT 22 utons 2008 r. N 123-®3 "TexHunyeckuidi pernameHT o TpebGoBaHUSIX MOXXapHON
6esonacHocTn" <*> (ganee - TEXHUYECKUI pernameHT).

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

3. OnpepenexHne pacyeTHbIX BEMWMYMH NOXapHOro prcka Ha 00bEKTE OCYLLLECTBNSIETCA HA OCHOBAHUM:

a) aHanusa noXkapHow onacHOCTU OObEKTA;

©) onpegeneHust YacToTbl peanuaaummn NoXapoonacHbIX CUTYaLMi;

B) NOCTPOEHUS Nnorien onacHblx hakTopoB noxapa AN pasnnyHbIX CLLEHapueB ero passuTus;

r) OLleHKU NOCneaCcTBUN BO3AENCTBMS ONacHbIX (bakTopoB noxapa Ha nogen Ans pasnuyHbiX cleHapues
€ro pasBuTuS;

4) Hannumst cuctem obecnedeHnst NoxxapHon 6e30NacHOCTM 34aHWIN, COOPYKEHUIA U CTPOEHWNA.

4. PacyeTHble BENMYUHbBI MOXapPHOro pucka siIBRsIlOTCA KONNYECTBEHHON MEPOW BO3MOXHOCTW peanuaaunm
nokapHoWM onacHOCTK obbekTa U ee NocNeacTBUA ANS niogen.

KonuyectBeHHON Mepo BO3MOXHOCTW peanunsaumy MoXapHOW onacHOCTU obbekTa SBMsieTCs PUCK
rmbenu niogen B pesyrnbTate BO3AENCTBMSA ONacHbIX (hakTOpOB Noxapa, B TOM YnUCIe:

puck rmbenn paboTHMka obbekTa;

puck rmbenu niogen, HaxoasiLLMXcs B cenutebHom 3oHe BONU3n obbekTa.

Puck rmbenn niogen B pe3ynbTaTe BO3LENUCTBMA OMAcHbiX (PakTOpoB Mnoxapa Ha obbekTe
XapakTepusyeTcs YACNOBbIMU 3HAYEHUSMU UHOUBUAYASBHOIO U COLManbHOMO MNOXapHbIX PUCKOB.

5. Ana uenen HacTodwen MeToaoukn WUCNONb3YHOTCA OCHOBHbIE MOHATUSA, YCTAHOBMEHHbIE CTaTbewn 2
TexHn4eckoro pernameHTa.

II. Obwume TpeboBaHMs K ONPEAENEHNI0 pacUETHbIX BENTUYUH
NoXXapHOro pucka

AHanma noXxxapHorm onacHocTn obbekTa

6. AHann3 noXxxapHow onacHOCTU o6bekTa npeaycMaTpuBaeT:

a) aHanu3 noXapHol ONacHOCTN TEXHOMOMMYECKOW cpedbl U NapamMeTpoB TEXHONOrMYECKMX NPOLECCOB Ha
obbekTe;

0) onpeneneHve nNepeyYHs NOXapOooMacHbIX aBapWUiHbIX CUTyauuid WM MnapaMeTpoB AN KaXdoro
TEXHOMNOrMYeckoro npoLiecca;

B) onpeaeneHne Ansi Kaxaoro TEXHONOrMYeCcKoro npouecca nepeyHst MpuUyYnH, BO3HWKHOBEHWE KOTOPbIX
Mo3BONSET XapakTepu3oBaTb CUTYaLMIO KaK MNOXapoonacHyto;

r) NOCTPOEHWe cLeHapreB BO3SHMKHOBEHUS 1 Pa3BUTUS MOXAPOB, BrekyLmnx 3a coboit rubens nogen.

7. AHanm3 nNoXxapHoW onacHOCTU TEXHOINOIMYECKol cpebl M NapaMeTPOB TEXHOMOMMYECKNX NPOLIECCOB Ha
obbekTe npegycMmaTpuBaeT COMNOCTaBMeHWe noKasaTeneln MoXapHoW OMacHOCTM BelecTB W MaTtepuarnos,
o6pallatoLLMXCs B TEXHONOrMYeCcKoM MNpoLecce, ¢ napaMmeTpaMm TEXHOMNOrMYEeCcKoro npotiecca.

MepeyeHb MOTEHUMANbHbIX WUCTOYHUKOB 3aXUraHUs MOXApOOMnacHOW TEXHOMormyeckon  cpefsbl
onpenensieTcs NoCpeacTBOM COMNOCTaBMNEHUS NMapaMeTPOB TEXHOMOMMYECKOro MnpoLecca U UHbIX UCTOYHUKOB
3aXUraHus ¢ nokasaTensiMy NnokapHow onacHOCTY BELLECTB U MaTepuanos.

8. OnpepeneHne nepeyHs NOXAPOOMAaCHbIX aBapuHbIX CUTyauuin WM MapaMeTpoB [AONs  Kaxooro
TEXHOOrMYECKOro npoLecca OCYLLECTBMSAETCA Ha OCHOBE aHanu3a MoXapHOW OnacHOCTU Kakaoro W3
TEXHOMOrMYECKNX NPOLIECCOB, NpeaycMaTpuBatoLero BbI6op cutyauuini, npu peanusaumm KOTOpbIX BO3HMKaeT
oMnacHOCTb Ans Noaen, HaxodsLMXCS B 30HE TMOpaXeHWs onacHbIMU (akTopamMu rnoxapa, B3pbiBa U
COMYTCTBYIOLLMMM NPOSIBIIEHNSIMU OnacHbIX hakTOpPOB rnoXapa.

He nognexaT pacCMOTpPEHMWIO CUTYyaLMK, B pe3yrbTaTe KOTOPbIX HE BO3HWKAET OMACHOCTb ANst XWU3HU U
300pOBbS NoAeN. AT CUTyaLMKN He YYUTLIBAOTCS NPY pacyeTe NoXapHOro pucka.

9. [ins kaxxgo noxxapoonacHon CUTyaLun Ha o6bekTe NPUBOANTCA OnMcaHe NPUYMH BO3HUKHOBEHUS U
pasBMTUA MOXapOoOMNacHbIX CUTyaLWiA, MECT UX BO3HWKHOBEHUSI W (DaKTOPOB Moxapa, npeacTaBnstoLmX
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ONacHOCTb AfS XKWU3HW 1 300Pp0BbS MNoAen B MecTax Ux npebbiBaHus.

10. Ona onpepeneHns NpuyYnH BO3HMKHOBEHMWS MOXaPOONacHbIX CUTyauuid paccMaTpuBaroTca cobbiTus,
peanu3aumsi KOTOPbIX MOXET MPUBECTM K 06pa30oBaHMIO roploYeit cpeabl U NOSBNEHUIO NCTOYHMKA 3aXKUTaHUS.

Haunbonee BepoATHEIMK COOLITUSMU, KOTOPbIE MOTYT SBMATLCA NPUYMHAMU NOXaPOONACHbIX CUTYaUMIiA Ha
obbekTax, cunTarTcsa cnegyrLme cobbiTus:

BbIXO MapamMeTpoB TEXHOMOMM4YECKUX MPOLLECCOB 3a KPUTUYECKUE 3HAYeHUs, KOTOpbIA Bbi3BaH
HapyLleHMeM TEXHOMOrMYecKoro pernameHTa (HanpuMmep, nepenus XuUaKoCT! Npu CUBO-HANUBHBIX onepauusx,
paspylleHne obopyLoBaHMSA BCEACTBMNE NPEBbLILLEHNS AABMEHNSI MO TEXHONOMMYECKMM MPUYMHaM, MOsIBIIEHUE
NCTOYHMKOB 3aXKMraHUs B MecTax 0Opa3oBaHWs roproYMx rasonapoBo3ayLLUHbIX CMecew);

pasrepmeTn3aunst TEXHONOrM4Yeckoro 060pyaoBaHMs, Bbl3BaHHAst MEXaHNYECKUM (BNUSIHNE NOBbILLEHHOTO
UNU NOHWXEHHOro AaBMeHUs, AMHAMUYECKMX Harpy3ok U T.M.), TemnepaTtypHbiM (BfIMSIHWE MOBbLILIEHHbIX UMK
MOHWMXXEHHbIX TemnepaTtyp) W arpeccuBHbIM  XUMUYECKUM  (BNUSHWE  KUCMOPOAHOW, CEepoBOOOPOOHON,
3ANEKTPOXMMMNYECKON N BUOXMMUYECKON KOPPO3MKN) BO3AENCTBUAMM;

MexaHu4yeckoe noepexaeHne obopyaoBaHMa B pesynbTtaTe ownbok paboTHMKa, nageHusl nNpegmeTos,
HEKaYeCTBEHHOrO MPOBEAEHUSI PEMOHTHBIX M PernaMeHTHbIX paboT u T.n. (Hanpumep, pasrepMeTu3aums
060pyoBaHNS UNN BbIXOA U3 CTPOSI SIEMEHTOB €ro 3allMTbl B pe3ynbTaTe NOBPEXAEHUS MpU PEMOHTE UMK
CTONKHOBEHMS C XKEeNe3HOAOPOXHLIM UM aBTOMOBWIbHBIM TPAHCMOPTOM).

11. Ha ocHoBe aHann3a noapHow onacHoCcTM obbekTa, Npyu HeobXoaNMMOCTH, NPOBOAUTCS ONpeaerneHne
KOMMMeKca AOMNOMHUTENbHbBIX MEePONPUATUN, N3MEHSIOLLMX NapaMeTpbl TEXHOMNOrMYeCcKoro npouecca 40 YPoBHS,
obecneynBaloLLEro 4ONYCTUMbIVA NOXaPHbIA PUCK.

12. [Onga BbISBMEHUS NOXapoonacHbIX CUTyalMh OCYLLEeCTBRSETCA [eneHne TEeXHONOrmyeckoro
060pyaoBaHNs (TEXHOSMOMMYECKMX CUCTEM), NPU MX HanMuum Ha obbekTe, Ha y4acTku. YKasaHHoe feneHve
BbINOSTHAETCH UCXOAS U3 BO3MOXHOCTM pa3fenbHON repMeTnsaumm 3TuxX y4acTkoB Npy BO3HUKHOBEHUN aBapuu.
PaccmaTtpumBaloTcs noxkapoonacHble CUTYyaLUnn Kak Ha OCHOBHOM, TakK M BCrMOMOraTterlbHOM TEeXHOMOrMyeckom
obopynoBaHnn. Kpome 3TOro, yuutbiBaeTcs TakkKe BO3MOXHOCTb BO3HUMKHOBEHMS MoOXapa B 30aHUSX,
COOPYXEHUsIX U CTPOEHUsIX (Oanee - 3[0aHus) pasfMYHOro HasHadeHus, PacnofiOKEHHbIX Ha TeppuTopuu
obbekTa.

B nepeuHe noxapoonacHbIX CUTyaunin NPUMEHNTENBHO K KaXA0MYy y4acTKy, TEXHOMNOrM4YecKkom yCTaHOBKe,
30aHN0 0ObekTa BbIENSOTCA TPyNMbl MOXapoonacHbIX CUTyauui, KOTOPbIM COOTBETCTBYIOT OOWHAKOBblE
MOZEeNu NpoLeccoB BO3HUKHOBEHMUS U pa3BUTUS.

Mpu aHanu3e noxapoonacHbIX CUTyaluh, CBSA3@HHbIX C pasrepMeTusaumMen TeXHONOrM4eckoro
obopyaoBaHnsi, paccMaTpMBalOTCA YTEYKM NPU PasINYHbIX AMaMeTpax UctedeHus (B TOM YMcre MakcumarbHble
- NP NOMHOM pa3pyLleHMn obopyaoBaHMS N NOABOASALLMX/OTBOAALLMX TPYOONPOBOAOB).

Orlpep,eneHwe YacCTOThbl peann3aunmn noxxapoonacHbIX CI/ITyaLl,I/IIZ

13. [na onpeaeneHuss 4actoTbl peanu3auum NoXapoonacHbIX CUTyauui Ha OObekTe UCMNomnb3yeTcs
WHpopmaLms:

a) 06 oTkasax 06opynoBaHMs, UCMONb3YEMOrO Ha OOBEKTE;

©) 0 napameTpax HageXXHOCTH UCNoNnb3yeMoro Ha obbekTe obopyaoBaHus;

B) 06 oWNBOYHbIX AeNCTBUAX paboTHUKA 06BbEKTA;

r) o rmapoMeTeoporiornyeckor obcTaHoOBKE B paioHe pas3MeLLeHns O0bEKTa;

4) o reorpadnyecknx 0COOEHHOCTSIX MECTHOCTU B parioHe pasmeLLeHnst oObekTa.

14. [Ona onpegeneHuss 4acToTbl peanu3auum MNoXapoonacHbIX CUTyauuMih MOryT MCMOJSb30BaThCs
CTATUCTUYECKME [OaHHblE MO aBapPUMHOCTU WM pacyeTHble [aHHble MO HaAeXHOCTU TEXHONOrM4YecKoro
obopyaoBaHnsi, COOTBETCTBYHOLLME crieundurke paccMaTpruBaemMoro oobekTa.

15. VMiHdopmaumsa o yacToTax peanusauum MoXapoomnacHbIX CUTyauui (B TOM 4YMCle BO3HMKLIUX B
pesyrnbTaTte oWnboK paboTHMKa), HEOOXOAMMas AN OLEHKM pUcka, MOXET ObiTb Mory4yeHa HenocpencTBEHHO
M3 OaHHbIX O (PYHKLMOHWPOBAHUKM WCCeayemMoro obbekTa MM U3 AaHHbIX O (PYHKUMOHMPOBAHMU  OPYrnx
noao6HbIX 00BbLEKTOB. PekoMeHayeMble CBEAEHMSA MO YacTOTaM peanv3aumyv MHULMMPYIOLWKX MoXXapoonacHble
cuTyauum cobbiTuii ANst HEKOTOPLIX TUMOB 0BOpyAoBaHMS OOBLEKTOB, 4YacTOTaM YyTevek U3 TEeXHOOrM4YecKux
TpyGONpPOBOAOB, a Takke 4YacToTaM BO3HWKHOBEHWS MOXapoB B 3AaHusX npusedeHsl B ppunoxedun N 1 k
HacTosLen MeToauke.
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MocTpoeHre norneit onacHbIX hakTOPOB MoXapa AN PasfuyHbIX
cLeHapueB ero pas3suTus

16. MNpu nocTpoeHnn nonen onacHbIX PaKTOPOB MoXapa ANA pasnuuHbIX CLieHapueB ero pasBuTug
YUMTbIBAOTCS:

TennoBoe usnyyeHue npu gakensHOM ropeHun, noxapax npornmBoB ropynx BeLLECTB Ha MOBEPXHOCTb U
OrHEHHbIX LLapax;

n3bbITOYHOE [aBMeHMe U MMMNYNbC BOJSIHbI OABMEHUS NMPW CropaHMM ra3onapoBO3yLHON CMecu B
OTKPbITOM NPOCTPAHCTBE;

n3bbITOYHOE AaBfieHMe U NMMYILC BOMHbI AABMEHNs Npy pas3pbiBe cocyada (pesepByapa) B pesynbraTe
BO3JEMCTBMS Ha HEro ovara noxapa;

n3bbITOYHOE AaBMNEHME NPU CropaHUKM ra3onapoBO3aYLUHON CMECU B NOMELLEHNN;

KOHLIEHTpaLMs TOKCUYHBIX KOMMOHEHTOB MPOAYKTOB rOPEHUs B NOMELLEHUN;

CHUXXEeHWE KOHLIEHTpaLMmM KMcrnopoaa B BO3ayxe NoMeLLeHuns:;

3agblMreHne aTMocdepbl MOMELLEHUS;

cpepgHeobbeMHasi TemnepaTtypa B MOMELLEHUN;

abaal uckntoyeH. - MNMpukas MYUC PO ot 14.12.2010 N 649;

pacLumpsoLmecs NpoayKTel CropaHus Npy peanu3auumn noxapa-BCrbiLUKK.

OueHka BenMUUH ykasaHHbIX (QakTOpOB MNPOBOAMUTCSH Ha OCHOBE aHanusa QuUsMyecknx sBMeHuHn,
npoTeKalLLMX NPy NoXapoonacHbIX CUTyaLUsiX, Noxapax, B3pbiBax. [1pn 3TOM paccmatpuBaloTca crnegyoLine
npoLliecchbl, BO3HUKAOLLME NpU peanusaumy MNoXapoonacHbIX CUTyaluh U NOXapoB WA SABMSOWMECH KX
nocneacTeusMu (B 3aBMCMMOCTU OT TuNa obopyaoBaHnst n obpaluatomxcs Ha 06 bekTe roproynx BELLECTB):

NUCTEeYEHME XMUOKOCTU U3 OTBEPCTUS,;

nUcTedeHue rasa n3 oTBepcTus;

AByxdasHoe UCTeyeHne N3 0TBEpPCTUS;

pacTekaHue XUaKoCTU Npu paspyLleHun obopyaoBaHus;

BbIOPOC rasa npu paspyLieHnun obopyLoBaHus;

dopMMpoBaHME 30H 3ara3oBaHHOCTY;

cropaHue rasonapoBo3yLUHON CMECU B OTKPLITOM MPOCTPaHCTBE;

paspylleHMe cocyda C neperpeTon NerkoBOCMaMeHSIoWENCa XUOKOCTbO, roprodent XUOKOCTbIO Unuv
CXKWXKEHHbIM rOpHOYNM ras3omM;

TennoBoe n3ny4yeHue oT noxapa Nponuea UM OrHeHHoro Lwapa;

peanusauus noxapa-BCrbILLKY;

abaal uckntoyeH. - MNMpukas MYUC PO ot 14.12.2010 N 649;

ucnapeHune Xnakoctun u3 NponuBea;

o6pa3zoBaHuWe razonapoBo3nyLIHOro obnaka (rasbl 1 napbl TSHXenee BO3ayxa);

cropaHue rasonapoBO34yLUHOM CMECU B TEXHOSOIMYECKOM 000pyA0BaHNM U MOMELLLEHWN;

noxap B NoMeLleHun;

dakensHoe ropeHue CTpym XnakocTu u/mnu rasa;

TENoBOE N3ryyeHue ropsiLiero obopynoBaHus;

BCKMNaHWe 1 BbIOPOC ropsiLlert XXMOKOCTW Npu NnoXxape B pe3epByape.

Takke, Npu HeobGXOOUMOCTW, PacCMaTpPUBAOTCA MHbIE MPOLECCHI, KOTOpble MOryT MMETb MECTO Mpu
BO3HMKHOBEHUU NOXapOOnacHbIX CUTYaLUA U NOXaPOB.

17. Anga onpefeneHns BO3MOXHbIX CLiEHapueB BO3HWKHOBEHWS U pasBUTUS MOXapOB peKkoMeHayeTcd
ncnonb3oBaTbh METOL NOMMYECKNX AePEBLEB COOLITUI (Aanee - NMorm4yeckoe OepeBO).

CueHapuii BO3HUKHOBEHUS U pa3BUTUSA MOXapoonacHoOW cuTyauuu (noxapa) Ha normdeckom fepese
oTpaxaeTcs B BUAE NOCeaoBaTenbHOCTU COObITUA OT UCXOOHONo [0 KOHEYHOro cobbiTvs (ganee - BETBb
Aepesa coObITui).

Mpoueaypa MNOCTPOEHMS NOrMYeckoro gepesa cobbiTwii npuBeaeHa B fpunoxeHun N 4 k HacToswwel
MeTtoauke.

Mpn NOCTPOEHMM NOTMYECKOTO AepeBa COObITUIA UCMONb3YHOTCS:

YCINOBHasi BEPOSATHOCTb peanu3auun pasfinyHbiX BETBEW JorM4eckoro gepeBa cobbiTuii M nepexopa
noXapoonacHOn CUTyaLuu Unu noxapa Ha Ty N NHy CTaauio pasBuTus;

BEPOSATHOCTb 3(PEKTUBHOIO cpabaTbiBaHUSA COOTBETCTBYIOLMX CPEACTB  MNPEeLOTBPALLEHUSA UMK
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nokanusauum noxapoonacHoW cuTyauum unu noxapa (MPUHUMaETCs UCXOASA U3 CTaTUCTUYECKUX [AaHHbIX,
nyonmnKyeMbix B Hay4dHO-TEXHUYECKOM XypHarne "lMoxapHas ©6e30macHOCTb" UM MO NacrnopTHbIM  AaHHbIM
3aBOAa-n3rotoBuTensi obopyaoBaHns);
BEPOSATHOCTb NOPAXEHWUSI PACTONIOXKEHHOIO B 30HE MOXapa TEXHONOorM4eckoro obopyaoBaHus M 34aHuN
oObekTa B pe3ynbTaTe BO34ENCTBUSA HA HUX ONacHbIX (hakTOPOB NoXapa, B3pbIBa.
18. OueHka onacHbIX hakTOpPOB NnoXapa NPoBOANTCS C MOMOLLbI0O METOAOB, MPUBEAEHHbLIX B
K HacTosiwen Metoauke.

OueHka nocneacTeuin Bo34eNCTBUA ONACHbIX aKkTOpPOB noXapa
Ha nogen onsa pasnuyHbIX CLEHapUEB €ro pasBuUTUS

19. OueHka nocneacTBMi BO3AENCTBUS ONacHbIX (DaKTOPOB NoXapa, B3pbiBa Ha NoAern And pasfnunyHbIX
clieHapueB MX pasBUTUS OCYLLECTBISIETCS Ha OCHOBE COMOCTaBrfeHus WHdopMauMmM O MoAenupoBaHUu
OVMHaMKKM onacHbiX (DaKTOPOB MoXapa Ha TeppuTopun obbekTa W npurnerawwein K HEMY Tepputopun w
WHopMaLINK O KPUTUYECKMX ANSA XU3HU U 300POBbS MoAen 3Ha4eHMaX OnacHbIX (hakTOpoB Moxapa, B3pbiBa.
[nsa aToro NCNonb3yTCa KpUTEPUN MOPaKEeHUS ntogen onacHbIMU hakTopaMmu noxapa.

20. lMNpw oueHke nocrneacTBuMrA BO3OENCTBUS ONacHbIX (PaKTOPOB MoXapa, B3pbiBa Ha nogerd And
pasnuyHbIX CLUEeHapreB Pa3BUTUS NOXapOooMnacHbIX CUTyaUui NpeaycMaTpuBaeTcsa onpeaeneHMe yucna niogen,
nonasLLMX B 30HY NOpaXeHust onacHbIMKU hakTopamu noxapa, B3pbiBa.

[nsa oueHKM NoXapHOro pucka UCNonb3yoT, Kak NpaBurio, BEPOSTHOCTHbIE KPUTEPUM MOPaKeHUsa nwoaewn
onacHbelMK (pakTopamu noxapa. [deTepMUHUPOBaAHHbIE KPUTEPUM UCMONb3YIOTCA MNpU  HEBO3MOXHOCTU
NPUMEHEHUs1 BEPOSITHOCTHbIX KpUTEPUEB.

[deTepMnHMPOBaHHbIE U BEPOSITHOCTHBIE KPUTEPUM OLIEHKU MOpaxatoLero AeNCTBUS BOMNHbI AaBfeHus u
TENnoBOro M3Ny4YeHVst Ha niogen npuseaeHsl B fpunoxernun N 4 k HacToawen MeToauke.

AHanu3 Hanuumsa cuctem obecneyeHns NoxapHou
©e3onacHoOCTU 3gaHun

21. Mpn aHanuse BnNusSiHUSA cucTem obecnedeHust noXkapHou 0e3onacHOCTM 30aHU Ha pacyeTHble
BEMMWYMHbI MOXAPHOro pycka NpeaycMaTpuBaeTCcs pacCMOTPEHNE KOMMMEKCa MeponpusiTuii no obecnedeHunio
nokapHom 6e3onacHocTu obbekTa.

Mpu 3TOM paccmaTpuMBaloTCsa criegyroLime MeponpusaTusl no obecneveHunto noxapHon 6esonacHocTU:

MepOoNpPUATUS, HanpaBlieHHble Ha NpeaoTBpalLleHne noxapa;

MEepOoNPUATKS NO NMPOTUBOMNOXaPHON 3aLLuTeE;

OpraHn3auMoHHO-TEXHUYECKME MepPOonpuUsaTUS No 0becneyeHnto NoXxxapHom 6e30nacHOCTy.

22. MeponpuaTus no obecneyvyeHnto noxxapHon 6e30nacHOCTM YYUTLIBAKOTCA MpPU ONPeneneHnM 4acTtoT
peanu3aumy MnoXkapoonacHbIX CUTyaLMi, BO3MOXHbLIX CLEHapueB BO3HUKHOBEHUS W pPa3BUTUS MOXapoB U
nocrneacTBuin BO3AENCTBMS onacHbIX hakTopoB noXxapa Ha noden Ans pasnuyHblX CLeHapueB ero pa3BuTust.

. MopsiAoK BbIMUCIEHNSA pacHETHbIX BENTMHYUH NOXAPHOIo
pucka Ha 00bekTe

23. PacyeT 3HauyeHUn nHamBmayaribHOro n counaribHoro nNoXapHbIX PUCKOB B 34aHUAX U Ha TeppUuTopun
obbekTa, a Takke B cenutebHom 30He BONM3M oObekTa npoBoaANTCA C WUCMNoONib3OBaHNEM B Ka4decTBe
npomemyTquoﬂ BEJIMYNHbI 3HAa4Y€HNA COOTBETCTBYHOLLEro NnoTeHUnaribHOro noXapHoro pucka.

MoTeHumManbHbIA NoXapHbIA PUCK HA TeppUTOPUN obbekTa
1 B cennutedbHon 3oHe BONM3n obbekTa

-1
24 . BenyumHa [NOTEHUMAJILHOT'O INOXapHOTO pucka P(a) (rom ) (manee -
NOTEeHLUMAJIbHEM PUCK) B ONPENeJIEHHOM Touke (a) kak Ha TeppuTopuu obbweKTa
1 B ceymTeOHOM 30He BOMM3M OOBEKTa OolIpelesigseTcs 0 dopMyJie:

J
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P(a) SUM Q0 (a) x Q , (1)
j=1 dj j
rne J - UMCJIO ClLieHapueB Pas3BUTHS [NOXAPOOINACHEIX CUTyalLMit ([I0Xapos,
BEeTBEM JIOTMYECKOTO JepeBa COOHTUM) ;
QO (a) - ycJoBHasg BEePOSATHOCTb I[OPaxeHMsa deJlIoBeKa B OlNPeleJIeHHOM TOouKe
dj
TepPUTOPUN (a) B pes3ynabTaTe peanmsauum j-ro cLeHapus pasBUTUA
[IOXAPOOIIACHEIX CUTyalMii, OTBEUYANIEIrO OIPeIeJIEHHOMY MWHULIUMPYOIEMY aBapuo
COOBITHUIO;
0 - yacToTa peanMs3aluuMy B 2 TeUYeHMe TIona j-To cCcuUeHapus pPasBUTUSA

J
-1
OXapOOMacCHEIX CUTyaluuyt, TOI

YcnoBHble BEPOATHOCTU NOpaXeHnA 4eroBeka Q_;_—' ({I} onpenenarTCcA No KpUutTepunam nopaxeHunsa niogen

onacHbliMU hakTopamu noxapa, B3pblBa.
(8 peq. Mpukasa MYUC PO ot 14.12.2010 N 649)

lMpn pacyeTe pucka paccMmaTpuBalTCA pas3NMYHble METEOPONiIorMYeckue YCNoBuUS C  TUMUYHBIMU
HanpaBneHUsIMM BETPOB M OXNAAEMON YaCTOTON NX BO3HUKHOBEHMUS.

25. lNpun NnpoBeaeHun pacyeta pucka npegycmMaTpvMBaeTCs PacCMOTPEHUE Pa3fUYHbIX MOXKapOOMNaCHbIX
CUTyauun, onpegerneHne 30H MOpakeHus onacHbiMW akTopamu Moxapa, B3pblBa M 4acToT peanusauuun
yKa3aHHbIX NOXapoonacHbIX cuTyauun. [ins yaobcTeBa pacHeToB TEPPUTOPUS MECTHOCTUM MOXET pasfensitbCs
Ha 30Hbl, BHYTPU KOTOPbIX BENWYMHbI P(a) nonaratoTcs 0gMHAKOBbIMU.

26. B HeobxoguMMbIX Cryyasix OLEHKa YCITOBHOW BEPOATHOCTM MOpPaXKeHWs YenoBeka NpOBOAMTCS C
y4yeTOM COBMECTHOro BO3OencTBusA Ooree yem ogHOro onacHoro dpakrtopa. Tak, Hampumep, Ans pacyeTta
YCIIOBHOW BEPOATHOCTM MOPaXKeHWs YerioBeka Mpu peanu3aumm CueHapusi, CBA3aHHOIO CO  B3PbIBOM
pe3epByapa C NErkoBoCnIaMeHsoLLENCs XXUAKOCTLIO (aanee - J1IBX) noag gaBneHMeM, Haxoasiwerocs B oyare
noxapa, HeobxoAMMO y4YUTbiBaTb, KPOME TEMMOBOrO W3My4YeHWs OrHEHHOro Lapa, BO34EeWCTBUE BOJSIHbI

AaBlieHU4.

YcioBHas BEPOSTHOCTHb rnopaxeHus yeJyloBeKa Q (a) oOT COBMECTHOTO

dj
He3aBUCHUMOTI'O BOS,HQIZCTBMH HeCKOJIbKVMMM OIla CHBEIMU @aKTOpaMV[ B pesynbTaTe
peanusauumn j-TO cuUueHapuUs Pa3BUTHUS OXAPOONACHEIX CUTyaLMM ONPenesisieTCs 10
dbopmyte:
h

0 (a) =1 - I (1 -0 x0Q (a)), (2)

dj k=1 k djk

roe h - umMcio paccMaTpMBAaEMEIX OINACHHX (GaKTOPOB;

Q - BEpPOATHOCTL peajmsaluuu K-TO omacHoro dakTopa;

k

Q (a) - ycJoBHas BEPOSATHOCTH IOPaXeHMsa k-bM ONaCHBEM (QaKTOPOM.

djk

MoTeHuunanbHbIN PUCK B 34aHMsAX 06bekTa
-1
27. BenuuyHa I[OTEHUMAJIbLHOT'O pucCKa P (rom ) B 1i-oM [oMeweHMM 3HaHUS
i

WM [OXapHOTO OTCeka 3naHus (Imajlee - 3OaHus) OOBEKTa OoNpenessercs IIo
dopmyte:

(B pexn. lpmxaza MUC PO or 14.12.2010 N 649)
J
P = SUM Q x Q ’ (3)
i =1 3 dij

roe J - 4uUCIOo ClLieHapMrep BO3HMKHOBEHMA IIOXapa B 3OaHUM;
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-1
Q - uyacToTa peanM3aluMM B TeudyeHMe TIoIa Jj-I'0 CleHapmud noxapa, Ionm ;
3
Q - YCJIOBHAaA BepOF[THOCTI: nopaerM;[ geJIOBEKa HpM ero0 HaXOXIeHUM B
dij
i-oM nomemeHMM npM peanmsaluM J-T'O ClieHapmus Ioxapa.
28. VYcjoBHas BEPOSTHOCTHL IOPAaXeHMs dYeJioBeka Q onpemnenseTcsa IO
dij
dbopmysie:
Q =(1-P ) x (1 -D ), (4)
dij 3ij ij
roe P - BEpPOSATHOCTHL BBaKyalMM JIOIEM, HAXOOAUMXCS B 1-OM MIOMENeHUU
21
3IaHUSA, [PU peanM3aluy Jj-T0 CLeHapus Ioxapa;
D - BEPOATHOCTbL 5bbekTMBHOM paboThl TEXHMUECKMX CPEICTB 10 ODeCIedeHM
ij
0es30macHOCTM JIOIEM B 1-OM MOMEmeHMM OpY peajm3aumy J-T0 ClLeHapus ooxapa.
29. BeposgaTHOCTH BBakyauuy P onpemernsercsa no dopwmyse:
9173
P =1- (1 -P ) x (L - P ), (5)
Chly! 9.1173 II.Bij
roe P - BepOHTHOCTb SBaKyaumum HIOHSIZ, HaXomodaumxcsa B i—OM IIOMEeleHUM
5.11175
3IaHMsA, [0 5BaKyalUMOHHEIM [IyTAM [IPM peajmMs3almMy Jj-I'0 ClLeHapHus Ioxapa;
P - BEPOATHOCTL BHIXOHA M3 3IaHMA JIOOEM, HaxXoOAuMxcs B 1-oM
I0.Bij
[IOMEIEeHUY, Yepes aBapWUMHBIE WMJIM MHBE BHXOIH.
HPM OTCYTCTBUM IOAaHHBIX BepOHTHOCTb P OOoIIyCcKaeTrcsda HpV[HI/IMa’I‘E paBHOI}/[
IO0.Bij
0,03 nmpm HaIMuuUM aBapPMUMHBIX MM MHBIX BbIXOHOB M 0,001 npm Mx OTCYTCTBUM.
30. BeposgaTHOCTH BBakyalMM IO 2BaKyalLMOHHEM IIyTsM P onpenesyiaeTcsd IO
3.1117
dbopmysie:
0,8 x Tay -t
611 ] Pij
———————————————————— , ecau t < 0,8 x Tay <t + Tay
Tay Pij 611i]j Pij H.2ij
H.D
P = < , (6)
3.1117 0,999, eciu t + Tay <= 0,8 x Tay
Pij H.21j 611173
0,001, ecu t >= 0,8 x Tay
Pij 611173
rme Tay - BpeMs OT Hauajla peaju3aluuy Jj-TO ClLeHapus Ioxapa Io
651ij

OJIOKMPOBAHMSA SBAaKyaLMOHHEIX I[IyTeM B pe3yJlbTaTe paclOpOCTPaHeHMs Ha HUX
onacHbEX GakTOpPOB HOXapa, MVMEe IMxX NpeleljibHO IOMNYCTMMBIE IJIS JIONEel 3HaueHUS
(BpeMs OJIOKMPOBAaHMS 3BAaKYaUMOHHEIX [IyTelM), MUH.;

t - pacueTHOe BpeMs SBaKyaluuy JOOeM U3 1-T0 [NOMEemeHMs NpU J—OM
Pij
clueHapuM Inoxapa, MUH.;
Tay - MHTepBaJl BpeMeHM OT Hauajla peajm3aluy j-I'0 CLeHapus Inoxapa
H.2ij

OO Hauajla sBakyaluu JIoOeM M3 1-T0 MNOMEemeHMS, MMUH.
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31.

tes cucreMm OIIOBEUEHMA

HpM HaJlnuamum B 3OaHUM

sBakyaluey Jiomer B 3maHuax (majee - COY3) Tay

H.S

Cpa@aTHBaHMH CHUCTEeMEl C y4eTOM €€ MHEPLUVMOHHOCTM.

BpemMmsa oT Hauaja Ioxapa OO Hauajla sBakyaluu JIOOeM Tay

oJs  3IaHUM

H.D

ompenendaeTCcAa IO pes3yJbTaTaM MCCIeOOoBaHMA NOBeIeHMA
JIoIeM Npyr noxapax B 3IaHMAX KOHKPETHOT'O HasHadeHUA.

CHCTeMsl ONOBelleHMA JIoOel O MNoxape M ylpaBJIeHMA
NPVHYMaeTCs PaBHEIM BPeMeHU

[IpM OTCYTCTBUU HEOOXOIVMEIX

VMCXOOHBIX INAaHHEIX IIJIA OIlpeleJIeHMA BPEMEHM Hadajla 3SBaKyalVM B 3IOaHMAX 6es3 COY2D

Tay OonyckaeTcs NpMHMMaTb pabBHeM 0,5 MMH. - OJIg 2Taxa oxapa M 2 MMH. -
H.3
OJIs1 BBIIEJIEXAUMX BTaxeu.

32. Eciy MeCcTOM BO3HMKHOBEHMS [OXapa SBJSETCS 3ajIbHOE IIOMElleHMre, IIe
noxap MoxeT OBTH OOHAPYXEH ONHOBPEMEHHO BCEMM HAXOOAUMMMCS B HEM JIOObMM, TO
Tay JOoIlyCcKaeTrcsa HpMHMMaTB paBHHM HYJIO .

H.3
B 3TOM cJlyyae BEepPOsSTHOCTb P onpegenseTrcsa no ¢opmyse:
3.11175
r
|O,999, ecnu t < 0,8 x Tay
| Pij 611
P = < (7)
3.1117 |0,001, ecm t >= 0,8 x Tay
| Pij 6117
L

33. Bpemsi 0T Hayana noxapa 40 6/10KMpoBaHMS 3BaKyaLNOHHbIX NyTei B pe3ynbTate pacnpocTpaHeHu st
Ha HMX onacHbIX hakTOPOB MoXapa U pacyeTHOE BpeMsi 3BaKyaLumn onpeensioTcs no MeTogam, NpuBeaeHHbIM

B npunoxenun N § k HacTosLwen MeToauke.

PacueTHOE BpeMda BBakyaumum t

Pij
pacquHoﬁ UM CJIEHHOCTU nmneﬁ B 3O0aHUN,
OpPaHM3aHMM SKCIJIyaTaumum 30aHu4g, oT
BEIXOIOOB TOUKM i-ro IIOMelleHM A .

SBakKyalMMM Ha OCHOBE OJSKCIIEPVMMEHTAJIbHBEIX ITaHHBIX .

Jia onpeneJsieHnAa YKAa3aHHBEIX BEHIIE BEJIMYMH

JOIIOJIHUTEJIBHO UCIIOJIB30BATh MeTOIEI, comepxammecsd

PaC4YeTHEIX BEJIMUMH IIOXapHOI'O pUCKa,

Tay
611173

pacCuMTeEIBAETCA IIPM MaKCHMaJIbHO BO3MOXHOM

onpenesiseMoi Ha OCHOBE peleHuyt 1o
HaufoJiee yHmaJIeHHOM OT 5BaKyalMOHHBIX
JlonyckaeTcs ONpelejieHMe PacCueTHOT'O BPEMEeHM

u t
Pij
B METOIMKAaX OINpeneJieHUI

OOIIyCcKaeTCcHd

YTBEPXIOEHHBIX B YCTAHOBJIEHHOM IIOpPAIKE.

34. MNpwu onpeaeneHnn BENMYMH NOTEHLMANBLHOIO pUCKa AN PaGoTHUKOB, KOTOPble HAXOAATCA B 34aHUU
Ha TeppuUTopumn 06bEKTa, A0MyCcKaeTca paccmaTpmBaTh ANA 30aHUA B KayecTBe pacyeTHOro oavH Haubornee

HebnaronpuATHLIN  CLeHapuii BO3HWKHOBEHWUS MoXapa,
B aToM cnydae pacyeTHas

BEPOATHOCTbIO MOpaXeHna 4YenoBeka

MaKkcumMarnbHOMn
BO3HUKHOBEHUSA

XapakrepusyroLnmncs
yacrtoTa

YCrOBHOM
noxapa

NPUHMMAETCS PaBHOW CyMMapHOW YacToTe peanu3auumn Bcex BO3MOXHbIX B 34aHUM CLeHapneB BO3HUKHOBEHUS

noXapa.
35. BeposTHOCTH D 5bdexTMBHON PaOOTH TEeXHUUYECKMX CPenCTB IO
ij
obecrnedyeHMO IOXapHOM ©6e301acHOCTH i-ro nomemeHMs nOpM peanmsauuy  J-TO
cLeHapus Ioxapa onpemeiseTrcs no dopmyJie:
K
D =1- 0T (1L -D ), (8)
i3 k=1 ijk
rge K - UMCJIO TeXHMYEeCKMX CPeACTB MNPOTMBOIOXAPHOM BallMTH;
D - BEpPOSATHOCTb 3bbekTMBHOT'O cpabaThBaHMsA (BHIIOJIHEHMS 3alauu) k-To
ijk

TEXHNUECKOI'O CpencTrea IIpn j—OM CLLeHapuy Ioxapa IOJid i-T70 nmoMemeHusa 3OaHUS.

HpM OTCYTCTBUM IOAHHEIX I10 SQQGKTMBHOCTM TEXHUYECKNX CpeOCTB BeEJIMUMHEL D

OOIIyCKaeTCHd IIPUMHMMAaThE PaBHBIMM HYJIO.

ij
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36. Ilpu omnpenejyieHMY 3HAUYeHUM D cllenyeT YyUYMTHIBATH TOJIBKO TEexXHUUEeCKMUEe

ij
cpencTBa, HalpaBJIeHHEIE Ha of0ecledueHMe [IOXapHOM 0e30HaCHOCTM HAaXONAMMXCS
(BaKYyMPYOWLMUXCH) B i-oM mnoMemeHMM SImaHMsA JIOOEeV OpM  peanms3auum  j-To

CLleHapmda I1oxapa. HpM B5TOM YUMTHIBATCA cCJlenyilre MePOIPUMATUA:

npMMeHeHe 06BbEMHO-MNAHNPOBOYHBIX U KOHCTPYKTUBHBLIX peLleHui, obecneumBalowmx orpaHuyeHue
pacnpocTpaHeHus noxapa B 6e3onacHyto 30Hy (Mpu opraHusaumm sBakyaumm B 6e30nacHyto 30Hy);

Hanuyne CcUCTeM NPOTMBOALIMHOW 3aLLMTbI pacCMaTpUBaeMoro NoMeLLEeHNs U NyTen aBakyauum;

UCMNomMb30BaHNE aBTOMaTUYECKMUX YCTAHOBOK NOXapHOW curHanusauun (ganee - AYIC) B coyeTaHum ¢
COYJ3;

Hannyne yCTaHOBOK MOXapOTyLUEHMS B NOMELLEHMM ovara noxapa.

[Mpu onpegeneHun yCcrnoOBHOM BEPOATHOCTU MOPaXeHus MoAen, HaxoAsWmxcs B MOMELeHMM odara
noxapa, He JonycKkaeTcs y4nTbiBaTb Hanm4yme B 3ToM nometteHnn AYTIC n COY3 (3a ucknoyeHvem criyyaes,
Korga noxap He MoxeT OblTb OBHapyxeH OQHOBPEMEHHO BCeMV HaxoAdWUMUCH B MOMELLEeHUU foabmu), a
Takke YCTAHOBOK MOXapoTyleHusi, cpabaTbiBaHWe KOTOpbIX [[OMyckaeTcsa TONbko MNocre  3Bakyauuu
HaxodsLWmMxca B 3alywaemMoMm MNoMelleHun ngen (Hanpumep, MpUM  HanmuMyMuM  YCTAHOBOK  Fa3oBOro
NoXapoTyLUEeHus).

MHamBrayanbHbIN NOXapHbLIN PUCK B 34aHUSAX
n Ha TeppuTopuun obbekTa

37. NHavBuayanbHbIi NOXapHbIA PUCK (danee - uHAMBMAyanbHbIA pUCK) Ana paboTHMKOB oObbekTa
OLlEHMBAETCH 4YacCTOTOW MNOpaXeHust onpegerneHHoro paboTHMKka OObekTa onacHbIMM hakTopamu noxapa,
B3pblBa B TeYeHue roga.

O6nacTu, Ha KoTopble pa3buta TeppuTopusa 0ObEKTa, HYMEPYIOTCS:

i=1,..,L

PaboTHMkM obbekTa HyMepyrTCS:

m=1,...,.M

Homep paboTHrka m, ogHO3Ha4yHO onpedenseT HaMMeHOBaHWe AOMKHOCTU paboTHUKa, ero KaTteropuio u
apyrme ocobeHHOCTM ero npodeccroHanbHON AesaTenbHOCTW, HeobxoAuMoW ANs  OUEHKM  NoXapHow
6esonacHocTu. [lonyckaeTcs NpoBoANTL pacyeT MHAMBUAYaNbHOro pucka Ans paboTtHuka obbekTa, OTHOCA ero

K OfHOW kaTeropun Hanbonee onacHon npodgeccun.
-1
38. BejauumHa MHIMBMIOYAJIBHOT'O pPMCKa R (ron ) &njnsa paboTHMKa m OBBEKTa
m
IPM eI'0 HAXOXIEHMM Ha TEeppUTOpuM OOBEeKTa onpeneisercs o dopmyJie:

I

R = SUM g x P(1), (9)
m i=1 im
rge P(i) - BejmumMHa HOOTEHUMAJBHOTO pUCKa B 1-0¥ 0OJlaCTM TeppuUTOpUMN

obbvexkTa, roOom ;

q - BEpOSATHOCTbL MNPUCYTCTBMS paboTHMKA m B 1-03 0BJlaCTM TEPPUTOPUN
im
obBEeKTa.
-1
39. BejuumHa MHOMBMOYAJIBHOTO pucka R (rom ) nmsa pa®oTHMKA M OpM eI'o
m
HaxOXOEeHUM B SIOaHUMU oBbrbekTa, OOYCJIOBJIEHHAS OMNACHOCTBLIO IIOXAPOB B 3IaHUM,

onpegnendgeTca no QopMmysie:

N
R =SUMP xqgq , (10)

m i=1 i im
-1
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roe P — BeJIMYMHa IIOTEHUMAJIbBHOI'O pMUCKa B i-om IIOMEelleHUM 3I0aHusd, I'on ;
1
q — BEPOATHOCTB IIPUCYTCTBUA pa6OTHMKa m B i1-oM IIOMEIEHUN ;
im
N - yncro NomeLLeHni B 3gaHUK, COOPYXXEHUN U CTPOEHMN.
40. ngvemayanbHbIi pyck paboTHYKa m 06bekTa onpeaenseTcs Kak CyMma BENUYUH MHOWBUAYANbHOMO
Ka Npy HaxoXaeHUn paboTHUKA Ha TePPUTOPUN U B 3aaHMSAX 00bEeKTa, onpederieHHbIX Mo "

41. BepoaATHOCTbL ( ompenesiseTcs, MCXONS U3 NOJM BPEMEHU HaxOXIEHUS
im
paccMaTprMBaeMoOIr'o UeJIOBEeKa B ONpeleJjieHHOM O6JlaCTy TEeppuTOopuM u/miam B 1-oMm
IIoOMeleHM 3I0aHnAa B TedeHne roma Ha OCHOBe peLHeHI/H;[ 1o opraHM3aumnmn
SKCIJIyaTaluuy M TEeXHUUECKOTO OOCIyXMBAHMS OOOPYIOBAHMS M BIaHMI OOBEKTA.

VHanBmayanbHbIN 1 counanbHbIN NOXapHbIN PUCK B CENUTEBHON 30He
BONM3n obbekTa

42. inga nogen, Haxoadawmxca B cenutebHom 3oHe BONn3mM ob6bekta, MHAMBMAYanbHbIA NOXapHbLIA PUCK
(banee - MHOMBUAOYanNbHbIA PUCK) NPUHUMAETCHA PaBHbIM BeEMNMYMHaAM MOTEHUMANbHOrO pucka B 3TOW 30HE C
y4eTOM A0NMN BPEMEHMW NPUCYTCTBUSA NOAEN B 30aHUAX, COOPYXEHUAX U CTPOEHUAX BONIM3N NpOn3BOACTBEHHOMO
obbekTa:

ANs 30aHUA, COOPYXEHU 1 CTpoeHun knaccoB @1 no oyHKLMOHANBHOW NOXapHOW ONacHOCTU - 1;

AN 30aHUA, COOPYXXEHUNn U CTpoeHun knaccoB @2, ®3, ®4 n ®5 no yHKUMOHANBHOW NOXapHOW
ONACHOCTU C KPYrNOCYTOYHbIM PEXMMOM paboThl - 1, MpU HEKPYTNOCYTOYHOM pexume paboTbl - A0MNS BpeMEHU
NPUCYTCTBUA Nt0JeN B COOTBETCTBUMN C OPraHn3aLMOHHO-pacnopaauTenbHbIMU AOKYMEHTaMN AN 3TUX 34aHuN,
COOpPYXEHUI U CTPOEHUN.

(n. 42 B pea. Npukasza MYC PO ot 14.12.2010 N 649)
43. [Ina obbekTa coumanbHbIA NOXapHbIA PUCK (Qanee - couunanbHbid PUCK) MPUHUMAETCS pPaBHbIM

YacToTe BO3HUKHOBEHUS CObbITUN, BeayLmx K rubenn 10 n 6onee yenosek.
Ins  Jmomed, HaxXoOammMxcs B 2 ceamuTebHOM 30He BOMM3UM O0ObekTa, COLIMAJIbHBIM
-1

puck S (ronm ) omnpenensercsa 1o dopmysie:
L
S = SuM Q , (11)
=1 3
rge L - UMCJIO CLEeHapueB Pas3BUTHUSA [MOXAPOONACHHX CUTyaLuWi ([IOXapoB), IJisd

KOTOPBIX BEHINIOJIHAETCA ycjioBue N >= 10;
i
N - CcpenHee UMCJO HOTMOMMX JHOAeM B ceJuTeOHOM 30He BOIM3M OOBEeKTa B
i

pesyibTaTe peanmsauuu j-To cueHapus B pes3yJbTaTe BO3IEMCTBMUA OIACHHEX
baKTOpOB MoXapa, B3PHBA.

44 . BenmumHa N onpenejiseTcs 10 dopMmyse:

1

I

N = SUM Q xn, (12)
i i=1 dij i
roe I - KOJM4YecTBO ofJjacTel, Ha KOTOPEHe pasgejieHa TeppuTopusd,
npuerammas kK o6wvekTy (i - HoOMep obiacTwu) ;
0 - YCJIOBHAs BEPOSATHOCTbL [OPaXeHMs dUejioBeka, Haxonduwerocs B 1-oui
dij
oBbyacTy, oOHnacHEMU QakKTopaMM NPY peanrs3aluy j—To CLeHaAPUs;
n - CpelHee UMCJIO JIOOelM, HaXOOAmMXCs B 1-o¥ objacTu.
i
KoHcynbTaHnTlnroc
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VHanBMayanbHbIN 1 counanbHbIN NOXapHbIN PUCK A51S IMHENHOM
YacTu MarucTpanbHbIX TPy6ONpoBOAOB

(BBegeHo lMpukazom MUC PO ot 14.12.2010 N 649)

45. BennuuHa noTteHuuManbHoro pucka P(r) (ru;['l) B ONpederieHHON TOYKe Ha pPacCTOsAHMM ' OT OCwu
MaruncrpanbHoro TpybonpoBoaa onpeaensiercs no opmyrne:

Ja Ko g

PO)=3 3 A0mQy | Qe (13)
J=1 Xy

k=1 _

roe /‘(m} - yOernbHas YyacTtoTa pasrepMeTusauny NMHENHON YacTu MarucTpanbHoro Tpybonpoeoga ans
j-ro TMna pasrepmMeTusaLumn Ha y4acTke m MarmcTpanbHoro Tpybonposoaa, ra,u'l -M'l;

K- yucno cueHapueB pasBuUTUS NOXApOOMacHO cuTyauun unu noxapa. MMpu 3Tom nognexar

PacCMOTPEHUIO ANA KaxOoro Tuna pasrepmeTusauuy criedylolme cueHapun: dakenbHoe ropeHue, noxap
nponuea (Ona UcTedeHnst Xuakon dasbl), Noxap-BCrblllka, CropaH/e ra3onapoBO3AyLLUHON CMeCU B OTKPbITOM
NPOCTPaHCTBE;

J - uncno paccmaTpyBaeMbIx TUNOB pa3repMeTU3aLnK;

@ ; - ycnosHas BeposTHOCTb peanuaaunm k-ro cieHapus passuTMS NOXapoONacHo! cuTyauuu (noxapa)
AnNs j-ro Tuna pasrepMeTnsauuu;
0,12 (3. 7) - ycnoBHas BepOATHOCTL NOpaXkeHUs YeroBeka B PacCMaTpUBAEMOit TOUKe Ha PacCTOsHUN T

OT OCW MarucTparnbHoro Tpybonposoga B pesdynbtate peanusaumn k-ro cueHapus pasBuTUS NoXKapoomnacHON
cuTyaumn (noxapa), npousoLllelen Ha y4yacTke MaructpanbHoro TpybonpoBoga C  KOOpAMHATOM X,
pacrnonoXeHHOW B npedenax yyacTka BhMAHUA K-ro cueHapus pasBuTua noxapa pAna  j-ro  tvna
pasrepMeTn3aumm;

xL:'."i; x]v;'_-;- - KoopAuHaTtbl Ha4dana W OKOHYaHUA Yy4acTKa BIIUAHUA. rpaHMLJ,bI y4vyacCcTKa BIUAHUA

onpegensaTcsa Ans k-ro cueHapus pasBuMTUSA MOXapoomnacHOW cuTyaumu (moxkapa) M3 ycrnoBus, YTO 30Ha
nopakeHusl onacHbIMM (pakTopamy noxapa (B3pblBa) Mpu aBapuvM Ha MarucTpanbHom TpybonpoBoge 3a
npegenamm 3Toro yyacTka He 4OCTMraeT paccMaTpMBaeMor TOYKM Ha PacCTOSHUM I OT OCM MarmcTparibHOro
TpybonpoBoaa. [lJonyckaeTcs MHTerpMpoBaHne NpoBoguTb No Bcew aAnvHe Tpybonposoaa.

PekomeHgyembii MeTod onpedeneHus yaenbHbIX  4acTOT  pasfuuYHbIX TWUMOB  pasrepmMmeTusauuun
mMarucTpansHoro Tpybonposoaa npuseaeH B ppunoxexny N d k HacToswweit MeToauke.

Uncno paccmatpuMBaeMbiX CLEHapueB  pas3BUMTUS  MOXapoonacHoW  cuTyaumm  (noxapa) npu

pasrepmeTnsaumnm NUHENHON YacTun MarmcrpanbHOro pr60I'IpOBO,EI,a, YCIoBHble BEPOATHOCTHU le n

Qm;-;(xﬁ} onpefenslTca B 3aBUCUMMOCTM  OT  Creundukn  NOXapHOW OMacHOCTUM  MarncrpanbHOro

TpybonpoBoaa 1 TpaHCNopTMPYEMOrO BeLLEeCTBa.

46. VHgmBnayanbHbIn pyUck Ans paboTHMKOB, OBCNYXUBAMOLWMX NMHENHYKD 4YacTb MarmctpanbHOro
TpybonpoBoaa, onpeaenseTcs B COOTBETCTBUN C " @ HacToswen MeToanku.

Ons nogen, Haxogsawmxcsa B cenutebHon 30He BONM3N IMHENHOW YacTy MarmcTpansHoro Tpybonposoaa,
WHAMBUAOYaNbHbIA PUCK ONPEeAEnseTcsa B COOTBETCTBUN C HacToswen MeToauku.

47. Ona nwogen, Haxodsawuxca B CeNUTeOHOM 30He BOMM3M JIMHEMHOW 4acTu MarmctparbHOro

TpybonpoBoaa, counanbHbIn pUCK S (1-:};['1) onpegensaeTcsa no gopmyne:
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raoe 5 , S], SP’ SQ - BeJIMYMHbI couManbHOINo pucka And pasfiinyHbiX NOoTeHuUMaribHO OnacHbIX Y4YacCTKOB

- -1
NHeHO YacTy MarucTpanbHoro TpybonpoBoaa, (roa ), onpeaensieMble B COOTBETCTBUM C iyHKTamMu 43 1 k4

HacTosiwen Metoauku;

Q - KONUYeCTBO NOTEHLMANbHO OMNacCHbIX Y4aCTKOB MMHEMHON YaCcTn MarncTpansHoro Tpybonposoaa.

KonuyectBO noTeHUManbHO OMacHbIX YYacTKOB TNWHEWHOW 4YacTu MaructpanbHoro Ttpybonposoaa
onpefensieTcd Ha OCHOBE aHanu3a nnaHa Tpaccbl MaructpanbHoro Tpybonposoda WM Mpunerarlen K Hen
Tepputopun. [paHULbl NOTEHUMAnNbHO ONacHbIX Y4YacTKOB JIMHEWHOW 4acTu mMaructpanbHoro Tpybonposoaa
onpenensaTca M3 yCrnoBUSA pacronoXeHst BOMM3NM HUX HAaCENeHHbIX MNYHKTOB, 30aHUN, COOPYXEHUN W
CTPOEHUN, He OTHOCALLMXCA K MarucrtpanbHoMy TpybonpoBody, pPachnOnOXeHHbIX Ha pPacCTOsiHUM MeHee
3HaYeHUI, pernaMeHTUPOBaHHbIX HOPMATUBHLIMW LOKYMEHTaMu No noxapHoun 6esonacHocTu.

Mpunoxexue N 1
K MeToaukm
CBEOEHUWA

Mo YACTOTAM PEAJTNM3ALINN NMHNLIMNPYIOLWMX MOXAPOOTNACHBLIE CUTYALINA
COBbITUM ONA HEKOTOPBLIX TUMOB OB0PYJOBAHUSA OB BEKTOB, YACTOTAM
YTEYEK N3 TEXHOJIOTMYECKMX TPYBEOMNMPOBOAOB, A TAKXKE UACTOTAM
BO3HMKHOBEHWA NMOXAPOB B 30AHUAX

(B pea. Npukaza MUC PP o1 14.12.2010 N 649)

Tabnuua M1.1

YacToTbl peanusaumm UHULMUMPYIOLLMX NOXapoonacHble CUTyaumm
CoBbITUI ANS HEKOTOPLIX TUNOB 060pyAOBaHNS 06HLEKTOB

HaumeHOBaHMe VHULMMPpYOILEee aBapuo IOuamveTp oTBepcTuda|dacroTa pas-—
obopynoBaHMUA cobuITHE UCTEUEeHMsa, MM repMeTu3aunn,
-1
ron
PezepByapt, PasrepmMeTrmzaumusa C 5 -5
eMKOCTM, COCYIH M |IIOCJIE Iy MMM 4,0 x 10
annapaTe oI MCTeueHneM
IaBJIeHUEM XKUMOKOCTM, Tasa MIn 12,5 -5
nByxdasHOM Cpemns 1,0 x 10
25 -6
6,2 x 10
50 -6
3,8 x 10
100 -6
1,7 x 10
[losiHOE paspylieHue =7
3,0 x 10
Hacocsl PasrepMmeTmsaumusa C 5 -3
(LLeHTPOOEXHEIE) OCJIe oYUM 4,3 x 10
KoHncynbtantlnioc
www.consultant.ru Ctpanuua 12 usz 57

HageXxHasa npaBoBas nogaepxka


www.consultant.ru
www.consultant.ru

Mpukaz MYC P® ot 10.07.2009 N 404

(pea. ot 14.12.2010)

"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcka Ha NPOU3BOACTBEHHbIX 0bbekTax"

(3apernctpuposaHo B MuHiocte PO 17.08.2009 N ...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

MCTEUEeHMEM XUIKOCTU
iy oByxbasHOMI 12,5 -4
cpens 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
InaMeTp -4
nogBomAmero/ 1,0 x 10
OTBOLAWETO
TpyOonposoaa
Komnpeccopst PasrepMeTms3aumus C 5 -2
(LLeHTPOOEXHEIE) MOCJIe oYUM 1,1 x 10
MCTedYeHueM Trasa
12,5 -3
1,3 x 10
25 -4
3,9 x 10
50 -4
1,3 x 10
[IosHOe paspylleHre -4
1,0 x 10
PesepByapsl IJjs PasrepMeTms3aumusa C 25 -5
xpaHeHus JIBX u MOCJIe oYUM 8,8 x 10
TOPIYMUX XMIOKOCTEN | MICTeUYeHMEeM XUIKOCTHU
(nanee - TI'X) npu |B oOBajioBaHME 100 -5
InaBJIeHUM, OJIM3KOM 1,2 x 10
K aTMochepHOMy
[IolHOe paspylleHVe -6
5,0 x 10
Pesepsyapsl C I[loxap B KOJIBLEBOM - -3
JlaBaplel KpBIIEM [3as30pe MO IepuMeTpy 4,6 x 10
pesepByapa
[Ioxap 1o BCeM - -4
IOBEPXHOCTU 9,3 x 10
pesepByapa
PesepByaprel co [Ioxap Ha IbXaTeJIbHOMU - -5
CTalLMOHAPHOM apMaType 9,0 x 10
KpBIen
[Ioxap 1o BCeM - -5
IIOBEPXHOCTU 9,0 x 10
pesepByapa

MprmeyaHve: 3gecb M danee nod MOSHbIM paspylleHneM NoapasymMeBaeTcsl yTeyka C AMamMeTpoMm
NCTEYEHUs!, COOTBETCTBYIOLLMM MakcUMaribHOMY AMaMeTpy NMoaBOAsILLErO UK oTBoAsLLEero TpyGonposoaa, Unm
paspyLUeHusi pesepByapa, eMKOCTM, cocyaa unv annapaTa.

Mpv onpedeneHny 4YacToTbl pasrepMeTusaumMn UIIbTPOB U KOXKYXOTPYOHbIX  TEMnoOGMEHHMKOB
ykasaHHoe 06opyAoBaHVe JoMyCckaeTcs paccMaTpuBaTh Kak annapathbl Nof AaBleHneMm.
AnnapaTtbl BO3YLIHOIO OXIaXXOEHUsi [OoryckaeTcsi paccMaTpuBaTb Kak Y4acTKM TEXHONOrMYeCKUX
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pr6OHpOBOAOB,ﬂﬂMHaKOTOpHXCOOTBeﬂﬂByeTCyMMapHOﬁﬂﬂMHepr6Bf“HKaXTeHHOO6MeHHMKa

IPMBEOEHHOM B

OCHOBE

YJacToTa peanmsauum ClieHapues,

Ha €eMKOCTHOM OOOpyIOBaHUM
BO3IEMCTBMA oOdara [oxapa olnpenejygeTcsa Ha
JIOTMYECKMX JepeBbeB COOBITHI,
MeTronuke. Ilpu
BHEWHEeI'0 BO3IENCTBUS,

-5 -1
10 Tom Ha OIMH amnapatr (pes3epsyap).

YacToTbl yTeuek U3 TeXHONormyecknx TpyGonpoBoaos

IPMBOOAWIETO K peaiMm3alrM OI'HEHHOT'O lapa,

CBS3aHHEIX C OOpasoBaHMEM OTHEHHOTO lapa
CO CXMXeHHBMM razaMu u JIBX BClencTBMe BHEWHEIO
poLe nypPbl
hbmnoxeﬁmm N

IOCTPOEHUS
K HacTodmen
OTCYTCTBMMY HEOOXOIMMEIX IaHHBIX IONYyCKAeTCs NPMHUMATHL YaCTOTYy
paBHOM 2,5 X

HuameTp -1 -1
TpyOonpo-— YacroTa yTeuek, (M X Tom )
BOIa, MM
Masas cpenHas 3HAUMTEJIbHA S Gonpmasa pPas3puB
(onnameTp (nnameTp (nnameTp (onnameTp
OTBEepPCTHUS OTBEpPCTHUS OTBEepPCTHS OTBEpPCTHUSA
12,5 mm) 25 Mm) 50 mm) 100 mm)
-6 -6 -6
50 5,7 x 10 2,4 x 10 - - 1,4 x 10
-6 -6 =7 -7
100 2,8 x 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 =7 =7 =7 -8
150 1,9 x 10 7,9 x 10 3,1 x 10 1,3 x 10 2,5 x 10
-6 =7 =7 -8 -8
250 1,1 x 10 4,7 x 10 1,9 x 10 7,8 x 10 1,5 x 10
-7 =7 -8 -8 -9
600 4,7 x 10 2,0 x 10 7,9 x 10 3,4 x 10 6,4 x 10
=7 =7 -8 -8 -9
900 3,1 x 10 1,3 x 10 5,2 x 10 2,2 x 10 4,2 x 10
-7 -8 -8 -8 -9
1200 2,4 x 10 9,8 x 10 3,9 x 10 1,7 x 10 3,2 x 10
YacToTbl BO3HUKHOBEHMUSA noXapoe B 3aHNAX
HammeHOBaHMEe oOOBEKTa JacToTa BO3HMKHOBEHUS
-1
noxapa, (M X Tom )
-5
SJIeKTPOCTaHUUM 2,2 x 10
-5
CxJlamel XMMMUYECKOM NPOLNYKLMUN 1,2 x 10
-5

Tabnuua NM1.2

Tabnuua M1.3
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CxJlamsl MHOT'OHOMEHKJIATYPHOM MNPOIOYKLUM 9,0 x 10
-5
JIHCTPpyMeHTaJlbHO-MexXaHUYeCcKMue Lexa 0,6 x 10
Ilexa o o6bpaboTKe CHMHTETUYECKOI'O Kaydyka U -5
VMICKYCCTBEHHEIX BOJIOKOH 2,7 x 10
-5
JiuTerHble UM IJIaBUJIbLHEIE Lexa 1,9 x 10
-5
Jexa no nepepabOTKe MACHEIX M PEIOHBIX NPOIOYKTOB 1,5 x 10
-5
Ilexa TopsdYely NPOKATKU METAaJIJIOB 1,9 x 10
-5
TekCTUJIBHEIE NPOM3BOACTBA 1,5 x 10

Mpu ncnonb3oBaHWM SaHHbLIX, NPUBEAEHHbIX B HACTOSLLEM NPUNOXEHUW, ONs Kakoro-nubo pesepByapa,
€eMKOCTM, cocyaa, annapara, TexHonornyeckoro Tpybonposoga cnefyeTt y4uTbiBaTbh YacToThl pa3repMeTusaumm
ONs BCeX pa3MepoB yTeuek, yKasaHHble Arsi 3TON eAnHULbI TEXHONOrMYeckoro 06opyaoBaHus.

(ab3au BeeaeH Mpukazom MYC PO ot 14.12.2010 N 649)

MpunoxeHue N 2
K MeToaunku
MPOLUEOYPA
MOCTPOEHMA NNOTMYECKOIO AEPEBA COBbITUN

lMocTpoeHme norumdeckoro pAepeBa CcOObITUA  MO3BOMSET  ONpeaennTb  pPas’BUTUE  BO3MOXHbIX
noXapoonacHblIX CUTyauMh U MOXapoB, BO3HUKAKOLWMX BCMEACTBME  peanu3auun  UHULUUPYIOLLNX
noxapoonacHyt cutyauuio cobbltun. AHanua gepeBa cobbiTMi npeactaBnsier cobon "ocMblCNMBaeMbIN
Brepea" npouecc, TO eCTb Mpouecc, Npu KOTOPOM WUCCNedoBaHMe pasBUTUSA NOXapoonaCcHOW CcuTyauumu
HauyMHaeTcs C WUCXOAHOro coBblITUA C pacCMOTPEeHWEM Uenu Mocrneayrwmx CcobbITUA, NPUBOAALLMX K
BO3HMKHOBEHUIO Noxapa.

Mpy NocTpoeHnn Nornyeckux 4epeBbeB COOLITUI YUUTBLIBAIOTCS CreayoLmne NomnoXeHus:

BblOMpaeTca noxapoonacHas cuTyaums, KoTopasi MOXeT MoBrfeYb 3a CoOON BO3HMKHOBEHWE aBapuun C
noXkapom C JanbHENLLM ero pa3BuTmeM;

pasBuTME NOXapOoOonacHOW CUTyauumn 1 noxapa AOMKHO paccMaTpuBaTbCa NOCTaAUNHO C y4eToM MecTa
€€ BO3HMKHOBEHUS Ha OObEeKTe OLEHKM puUCKa, YPOBHSA MNOTEHUMANbHOW OMACHOCTU KaKAOW CTaguu U
BO3MOXHOCTW €ee nokanuMsauumM W nukBugauun. Ha nornyeckom pepeBe COObITUA CTagun  pasBUTUS
noXapoornacHom cuTyaumMm UK noxapa MoryT oTtobpaxaTbca B Buae MPsSIMOYrOflbHUKOB UMK ApYrux
reomeTpuyeckux uryp ¢ KpatkMMm Ha3BaHUsMU 3TUX CTagun;

nepexop C paccMaTpvBaemMoW CTaMu Ha HOBYK OnpedensieTcsd BO3MOXHOCTbI NMBO  nokanusauumm
noXkapoonacHomn cUTyaumm Unu noxapa Ha paccMmaTpuBaemown ctaguu, nMbo pasBuTUS noxapa, CBA3AHHOro C
BOBMEYEHNEM PACMONOXEHHBIX PALOM TEXHOMorMyeckoro obopyaoBaHus, MOMELLEHUN, 30aHUA W T.N. B
pesynbTaTte BIMSHUSA Ha HUX OnacHbIX hakTOPOB NoXxapa, BO3HUKLLUX HA paccMaTpuBaeMoun CTaaun. YCrnoBHble
BEPOSTHOCTU NEPEXO0B NOXapOONacHOW CUTyaLMM UK noxapa co CTagum Ha CTaguio OQHOW BETBU UMK C
BETBU Ha BETBb ONPeaensioTCs, UCXOAS U3 CBOWCTB BOBMEYEHHbIX B MOXapPOOMAaCHYH CUTyauuilo UnvM noxap
roptoumx BeLlecTB (PU3NKO-XUMUYECKNE U MOXapOoonacHble CBOWCTBA, NapameTpbl, NpuW KOTOPbIX BeLlecTBa
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obpalyaloTcs B TEXHOMOrMYeckoM Mpouecce M T.4.), YCIOBHOW BEPOSTHOCTM peanu3auny pasnuyHbIX
MEeTeopOnornyeckux yCrioBuin (TemnepaTypa oKpyxatoLlen cpefbl, CKOPOCTb U HanpasneHue BeTpa U T.4.),
HanMMuMst U1  YCIOBHOW BEPOSTHOCTM 3pdEKTUBHOIO cpabaTbiBaHUA CUCTEM MNPOTUBOABAPUMHONM WU
NPOTUBOMOXAaPHOM  3aLUMUTHI, BENUYUH 30H nopakeHms onacHbIMK dakTopamm noxapa,
OOBEMHO-NNAHNPOBOYHBIX  PELUEHWA WU KOHCTPYKTMBHBIX  OCODeHHOCTe  obopydoBaHus U 34aHWKA
npon3BoaCcTBEHHOro obbekTa. MNMpn 3TOM KaXaon cTaamMm nHorga npucBanBaeTcsl AEHTUMUKALMOHHBIA HOMEp,
OoTpaatoLLnin nocrneaoBaTenbHOCTbL NEPEXOAOB CO CTaAUN Ha CTaauto;

nepexon co CTaauMM Ha CTaauIo, Kak NpaBumno, oTobpaxxaeTcsl B BUAE COEANHSIIOLNX NUHUIA CO CTPENKaMMU,
yKasblBaloLMMM HanpasBrneHuss pasBUTUS NOXapoomnaCcHoW cuTyauuu u nocriegytoulero noxapa. Mpu aTom
COeOVHEHUs! CTanli LOIMKHbI OTPaXkaTb BEPOATHOCTHbIA XapaKkTep cobbITUS C BbINOMHEHWEM ycroBus "nnn'"
mnn "ga", "HeT";

ONa Kaxaow cTagum pekoMeHayeTcs yCTaHaBnmMBaTb YPOBEHb €€ OMaCHOCTWU, XapakKTepusyrLluincs
BO3MOXHOCTbIO Nepexofa noxapoonacHou CUTyaunm UnmM noxapa Ha cocefHue C NoXapoonacHbIM y4acTKu
00beKTa;

npu MNOBTOPEHUUM OOHMM M3 MNyTENW YacTu APYroro nyTu pasBuTUS AONns YNpoLleHMs MOCTPOEeHMUs
rfiormyeckoro gepesa coObITUI MHOrga BBOAAT 0003HayeHue, MpeacTaBnsiollee cobOW COOTBETCTBYHOLLYHO
MINHWIO CO CTPENKOM 1M Hagnuck "Ha cTagumio (ko4 nocneayoLlen cragum)”.

Mpu aHanu3e norm4yecknx AepeBbEB COOLITUI PYKOBOACTBYIOTCA CrieayHoLMMM NONOXEHUAMU:

BO3MOXHOCTbIO MpeoTBpaLLeHns JarnbHeNLLero passmMTus noXxapoonacHon cutyaumm n noxapa 3aBuUcuT
OT KONn4ecTBa CTaZun U BpeMEHU UX NPOTEKaHUS (TO €CTb OT ASIMHbI NYTU Pas3BUTUSA MOXapoonacHOW cuTyaLmu
1 noxapa). ATo obycnoenuBaeTcs OonbLUEN BEPOATHOCTLIO YCNELLIHOW NMKBUAALMUN NOXapOOonacHOW CUTyaumm
W noxapa, CBsI3aHHOW C YBEeNMYEeHVEM BpPEMEHM Ha foKanusauumio MnoXapoonacHOW cuTyaumuM U noxapa u
KONMYECTBOM CTafui, Ha KOTOPbIX 3Ta flokanunsauus BO3MOXHaA;

Hanuuvem y CTaguu pasBeTBMEHUN MO MpUHUUNY "unu", OOHO K3 KOTOPbIX MPUXOAUT Ha CTaguvio
nokanusauum noxapoonacHon cutyauum nnu noxapa (Hanpumep, TylleHWe ovara noxapa, CBOEBpPeMEHHOe
OoBHapy)XeHne yTeykn 1 NMKBugaunsi Nponvea, NepekpbiTMe 3anopHON apmaTtypbl U T.M.), CBUOETENbLCTBYET O
BO3MOXHOCTW NpefoTBpaLLeHns AanbHenLWero pa3suTns NoXXapoonacHom CUTyaumm 1 noxapa no 3Tomy nyTu.

3HayeHne 4acToTbl peanu3auMyM OTAENbHOW CTaaMuM AepeBa COObITUIA UMW cueHapusi onpeaensieTcs
NyTeM YMHOXEHUS YAaCTOTbl BO3HUKHOBEHNSI MHULIMMPYHIOLLETO COObITUS Ha YCNOBHYHO BEPOATHOCTL Pa3BMTUS MO

KOHKPETHOMY CLEHapUIO.

Bnpmsop,mcq pekoMeHayeMble YCMNOoBHblE BEPOSATHOCTU MIHOBEHHOIO BOCMMAMEHEHUs U
BOCMNSaMEHEHU1 C 3a0EepPXKOW MO BPEMEHW B 3aBUCMMOCTM OT MaCCOBOro pacxoda CKOPOCTU UCTEYEeHus
roproumx rasa, AByxcasHoW cpefbl WU KUOKOCTU MNpU  pasrepMeTu3auum TUMOBOrO0 TEXHONOrMYecKoro
obopyaoBaHnst Ha OOBbEKTE.

[na nerkoBoCnnaMeHSWNXCA >XUAOKOCTEN C TeMnepaTypon BCMbIWKM MeHee +28 °C  OOMKHbI
NCNonb30BaTbCA YCIOBHbIE BEPOSATHOCTM BOCMNNaMEeHEeHNs Kak Ansa AByXdasHou cpebl.

Mpu onpefeneHun yCnoBHbIX BEPOATHOCTEN peanu3aLmm pasfmyHbiX cueHapueB OOIMKHbI NPUHMMATbLCA
BO BHUMaHWe CBOWCTBA MOCTYMNalLWUX B OKpyXatllee MNPOCTPaHCTBO TFOPKYMX BELLECTB, YCMOBHbIE
BEPOSATHOCTU peanusaumy pasfuyHbiX MEeTeopOororMyecknx YcrnoBuM (TemnepaTypa OKpyXalwllen cpefbl,
CKOPOCTb U HanpaefeHne BeTpa M T.4.), HanMuMe n yCrioBHble BEPOATHOCTM 3dhPEKTMBHOIO cpabaTbiBaHMSA
CUCTEM NPOTUBOABAPUNHON N NPOTUBOMOXKAPHON 3aWunTbl U T.4.

Tabnuua M2.1

YcnoBHas BEPOATHOCTb MTHOBEHHOIO BOCMIIaMeHEHUNA
1 BOCniamMmeHeHna c 3a,El,ep)KKOl7|

MaccoBEIM pacxon YcJjioBHas BEPOATHOCTb YcJioBHas BEPOATHOCTHb YcJjioBHas BEPOATHOCTHb
MCTedYeHud, KI‘/C MI'HOBEHHOTI'O BOCIIJIaMEHEeHMA rnociyiegymuero CcropaHusa C O@paSOBaHVIeM
BOCIIJIaMEeHEeHMA IIpu M3OBITOYHOT'O IaBJIEHUS npn

OTCYTCTBUM MI'HOBEHHOTO oBbpaszoBaHUM TI'OPOYETO

BOCIIJIaMEHEHMA TI'a30napoBo3nymHOTO

obylaka M ero MOoCJenyoleM
BOCIIJIaMEeHEeHUN

oranasoH HOMMHAaJIbHOE ras JIByX(i}aSHaFI KMOKOCTb ras JIByX(i}aSHaFI XKMOKOCTb ras JIByX(i}aSHaFI XKMOKOCTb
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cpenHee cMechb cMechb cMechb
3HaAYEeHue

Majieit

(<1) 0,5 0,005 0,005 0,005 0,005 0,005 0,005 0,080 0,080 0,050
CpenHumn
(1 - 50) 10 0,035 0,035 0,015 0,036 0,036 0,015 0,240 0,240 0,050
Bosemoit

(>50) 100 0,150 0,150 0,040 0,176 0,176 0,042 0,600 0,600 0,050
TToJHBI He

pasphHB ompeneseHoO 0,200 0,200 0,050 0,240 0,240 0,061 0,600 0,600 0,100

MpunoxeHne N 3
K MeTogmku
METO[bl OLIEHKW/ OIMACHbIX ®AKTOPOB NMOXXAPA
(B pea. Npukaza MUC P® o1 14.12.2010 N 649)
1. B HacTosILEeM NPUIOXEHUM NpeacTaBeHbl METOAbI OLEHKU OMacHbIX hakTopoB, peanuaylLwmuxca npu
pasnu4YHbIX CLIeHapUsIX NOXapoB, B3PbIBOB HA TEPPUTOPUN 0OBbEKTa 1 B cennTtebHom 30He BONN3M oObekTa.

[1ns oueHKkn onacHbIX (*)aKTOpOB, peann3yrmnxca rnpu noXxapax B 34aHUAX (I'IOMeLLI,eHl/IFIX) 00bekTa,
MCMNOJ1b3YKTCA MEeTOAdbl, perfiaMeHTUpoBaHHbIE l!QMJ’IO)KeHVIeM N 5 K HacTosawen MeTtoauke.

|. IcTeyeHune Xngkoctu 1 rasa
McTeveHune XngkocTtun

2. PaccmaTpuBaeTcs pesepByap, Haxoasawumiics B obBanoBaHnm [ouc. 03.1].

BBoasiTcs cnepyrowime fonyLweHus:

UCTeYEHNE Yepes 0TBeEpPCTNE 0aHOda3HOE;

pes3epByap UMEET NOCTOSAHHYO MIoLaAb CeYEHMS MO BbICOTE;

AnameTp pesepByapa MHOro 6onblue pa3MepoB OTBEPCTUS;

pasmMepbl OTBEPCTMS MHOTO G0riblUe TOMWMUHBLI CTEHKMU;

NMOBEPXHOCTb XXWAKOCTU BHYTPY pe3epByapa ropusoHTanbHa;

Temneparypa XXUMOKOCTU OCTaeTCcs NOCTOSHHOM B TEYEHNE BPEMEHMW UCTEYEHNS.

MaccoBbii pacxog, xugkoctn G (kr/c) Yyepes oTBepcTue Bo BpeMeHu t (C) onpegensietcs no gopmyne:

2 2
rllg x TK x A hol
G(t) =G - —————————————————— X t, (13.1)
0 A
R
rne G - MACCOBEII Pacxol B HaYaJIbHEI MOMEHT BpEeMeHM, KI'/C, ONpeIeJiseMbla
0
no ¢opmysie:
G = TKrllA be /2 x gx (h - h ), (13.2)
0 hol \/ 0 hol
Toe po - IUIOTHOCTH XMAKOCTM, KI'/M3;
g - yCckopeHume cBoBomHOoTo nameHmus (9,81 m/c2);
MO - KO2OOULUMEHT MCTeueHUs;
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A - mJjomwanb OTBEpCTHUS, M2;
hol

h - BLICOTA PAaCIOJIOXEHUS OTBEPCTHS, M;
hol

A - Iomanb CedyeHMus pesepByapa, M2;
R

h - HadaJlbHasa BHICOTa cToJyi®a XMIOKOCTU B pezsepryape, M.
0

BbicoTa cTonGa xugkoctv B pesepsyape h (M) B 3aBUCMMOCTU OT BpeMeHu t onpeaensietcs no goopmyre:

2 2 2
G g X MO X A X t
0 hol
h(t) =h - -———-——-—- Xt 4+ - . (I13.3)
0 po x A 2
R 2 x A
R
YcroBua HnepenmBa  CTPyM XMAKOCTM (npm h > h ) depes3s obpBaJjioBaHUE
0 hol
omnpenendaeTca o QopMyJie:
L
h >>H + —----, (113.4)
hol Mo

rae H - BbicoTa o6BanoBaHus, m;
L - paccTosiHMe OT CTEHKU pe3epByapa 40 06BanoBaHus, M.

/\
| L
| /\
| |
|h |h /\
| o | hol |
| | |5
| | |
\/ \/ \/
L
< >

Puc. M3.1. Cxema ans pacyeTta UCTeyeHns XUaKkocTu
13 OTBEPCTUS B pe3epByape

KonuyecTtBo XuMakocTu m (Kr), nepenuslUencss Yyepe3 obBanoBaHMe 3a MOfHOe BpemMsi UCTeYeHus,
onpegenseTtcs no opmyne:

2 2
t PO X g X MO X A
pour hol 2
m = mHTerpanG(t) x dt = G x t - e X t , (II3.5)
0 0 pour 2 x A pour
R
rome t - BpeMs, B TeUeHMEe KOTOPOTO XMIKOCTL [IepeJIMBaeTCs uepes

KoHcynbTaHnTlnroc
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pour
obBaJiOBaHME, c (T.e.
(3. 4)]) .

Bemmmumua t

BpeMAa, B TedyeHure KOTOpPOTO BHIIIOJIHAETCH

onpenendgeTca no QopMmysie:
pour

roe a, b, ¢ - napameTpbl, KOTOpble oNpeaensoTca no popmynam:

2 2 2 2
a =g x Mo X A / (2 x A), M/c ;
hol R
G
0

b= -—------—- , M/c;

po x A

R
L

c=h -H- -, M

0 MIO

YyCJIOBUE

(I13.6)

(13.8)

(I13.9)

B crnydae, ecaM XUIOKOCTbH B pesepByape HaXoOomuTcCAa IIon 130EITOUHEIM IaBJIEHUEM

IJenvTaP (Ila), BeNMuMHa MI'HOBEHHOI'O MacCCOBOTO pacxona G (xr/cC)
0
no ¢opmysie:
/ _____________________________________
G = MO X po x A X /2 x OempraP / po + 2 x g x (h - h
0 hol \/ 0 hol

omnpernesnsgeTcsd

Iia OornperneJsieHnsa KoJimduecTBa XMIOKOCTH, nepenMBmeﬁcg uepes obpajioBaHMe, un

BpeMeHN repejiMBa ciienyer COOTBETCTBYIIYO

rOe peJsiMuMHa JesibTaP MoxeT OBITb nepeMeHHoﬁ.

IPOMHTETPUPOBATH
YypaBHEHUM,

WcTteyeHne cxaToro rasa

cucremy

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

OOKPUTUYECKOoe ncteveHune:

P
a 2 ramma/ (ramma-1)
opyu —-—=— >= (———=———=————= ) ; (I13.11)
P ramma + 1
A\
r 2/TaMma
| P
| 2 X TaMmMa a
G =A x Mm|P X po X (-—=——————-- ) x (===-) X
hol | \% \% rammMa - 1 P
| Y
L
r 11
| []1/2
| Pa (raMMa—l)/raMMa||
KoHcynbTaHnTlnroc
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x <1 - (----) >l (m3.12)
| P |
| v |
L 14
CBEPXKPUTUNHECKOE NCTEHEHNE!
P
a 2 ramMa/ (raMMa-1)
npy ——-— < (-————————-— ) ; (I13.13)
P rammMa + 1
v
r 11/2
| 2 (raMma+l)/(raMMa—l)|
G =24 X MDIP X po X rammMa x (———--------- ) | , (I3.14)
hol | \ v ramma + 1 |
L J
roe G - MacCOBBIM pacxom, Kr/c;
P - armocbepHoe naenenwme, lla;
a
P - npamJseHure rasa B pesepByape, lla;
\
raMMa - Iokasareib anuabaTel rasa;
A - mIomanb OTBepCcTMs, M2;
hol
MO — KOBOOMLUMEHT MCcTeueHMs (INpM OTCYTCTBMM IAHHEIX IOINYyCKAeTCs NPMHUMATH
paeuem 0, 8);
PO - MJIOTHOCThL Tas3a B pes3epByape NpuM naBjeHuu P , Kkr/mM3.
\ \
McTeyeHne CXuXeHHoro rasa un3 OTBEepCTUA B pe3epByape
4. MaccoBas CKOPOCTb MCTeEUeHMsa [napoBoi dpasw G (kI'/c) omnpenessercs IO
\Y%
dbopmysie:
/P M
/ c 5 1,95
G = MO X A / (—=——- ) x P x (0,167 x P + 0,534 x P ), (I13.15)
\ hol \/ RT C R R
C
roe MO - KODQOMUMEHT MCTEeUeHUS;
A - omalb OTBEPCTUs, M2;
hol
P - KpuTHueckoe IaBJIEHME CXMWXeHHOTO rasa, lla;
C

M - MoJispHas macca, KI'/MOJb;
R - yHMBepcajibHasd rasoBad NoCTodHHAad, pasHasg 8,31 Ix/ (K x MoJb) ;

T - KpUTUUECKas TeMmIepaTypa CXWKeHHOTo rasa, K;

C

P =P / P - Oespas3MepHOe IaBJIEHME CXMXEHHOTO TI'al3a B pes3epByape;
R \ C

P - IDaBJIeHME CXMXEHHOT'O I'asa B pesepByape, lla.

\

MaccoBylo CKOpPOCTb MCTEYEHWsi MapoBoii hasbl MOXHO Takke onpeaenats no hopmynam (M3.11) -

[03.14].

MaccoBas CKOPOCTb UuCTedeHusa xunakom ¢aszel G (kr/c) omnpemessgeTcs IO
L

KoHcynbTaHnTlnroc
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bopmyie :
[
/ po
/ L
[/ (===== ) x P
/ po R
\/ \
G =G X ——————————————————-— , (I13.16)
L v 3/2
(1,22 x T )
R
Toe po - IJIOTHOCTB XMIOKOM Gasel, KI'/M3;
L
PO - MJIOTHOCTbL MNapoBoi dasw, kr/M3;
\
T =T / T - OespasMepHas TeMlIepaTypa CXMWKXeHHOT'O Ias3a;
R C
T - TeMnepaTypa CXMXEHHOT'O Ta3a B pesepbyape, K.

PacTekaHue XnakocTu npu KBasMMrHOBEHHOM
paspyLleHun pesepeyapa

5. Mop KBasMMrHOBEHHbIM paspylLeHMeM pe3epByapa crefyeT NoHUMaTb BHe3arnHbli (B TeYeHNe CeKyHf
WUNn Oonewn cekyHa) pacnag pesepByapa Ha NpuGnusuTenbHO paBHble MO pasmepy 4YacTu. [Mpu  Takoi
NoXapoonacHO CUTYaLMK YacTb XPaHUMOW B pe3epByape XUOKOCTU MOXeT nepenuTbcs Yepes obsanoBaHue.

Hwxe npeactaBneHa matemaTndeckas Mofernb, NO3BOMAOLLIASA OLEHUTb OO0 XMOKOCTM, NepenvsLlencs
yepes o6BanoBaHMe Npu KBa3MMIHOBEHHOM paspyLleHun pedepByapa. MpuHATLI creaytowye OonyLweHns:

paccmaTpuBaeTcs nrockas ofHOMepHas 3afaya;

BpeMs paspyLLeHUsi pe3epByapa MHOTO MEHbLLIE XapakTePHOro BpeMeHW ABWXEHUS MAPOANHAMUYECKO
BOJIHbI 4O 0OBanoBaHus;

XNOKOCTb ABMNSAETCA HEBA3KOWA;

TPEHWE XMOKOCTM O NOBEPXHOCTb 3EMIN OTCYTCTBYET,

NOBEPXHOCTb 3EMIUN ABMNSAETCA MNOCKOM, FOPU30OHTArbHOW.

Cuctema ypaBHEHUIA, ONUCLIBAIOLLIMX ABXEHWE XUAKOCTU, UMEeT BUA:

i
i
i
i
4
I
i
i
I
=
I
=
X
c
Il
o

rne h - BeICOTa CcTOoJNfa XMIKOCTM Hal (QMKCUPOBAHHEM YPOBHEM, M;

h - BrHCOTa nomcTuUIammel NOBEPXHOCTM Hal OMKCUPOBAHHBEIM YPOBHEM, M;
G

- CpenHas MO BHCOTE CKOPOCTb OBMXEHUS CcTojiba XUOKOCTM, M/C;

- KOOpﬂMHaTa BIOOJIb HaHpaBHeHMH IBVXEHMA XUIOKOCTW, M;

- Bpems, C;

- yCkoOpeHMe cpobomHoro nameumsa (9,81 m/c2).

'paHnyHbIE YCNOBUS C y4eTOM reoMmeTpun 3agaum [puc. 13.2) nmerot Bua;:

Q X o

dh |
-] = 0; (113.18)
dx |

x=0
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ul = 0; (m3.19)
|x:O
dh |
— = 0; (13.20)
dx |
x=b
r
| 1/2 3/2
u| =<g x (h - a) /h, ec;im h > a, (13.21)
|x=o |
| 0, ecam h <= a
L

roe a - Bbicota 06BanoBaHus.
MaccoBassi gons xugkoctn Q (%), nepenuBlieiics Yepe3 obGBarnoBaHWe K MOMEHTY BpemeHu T,
onpeaensieTcs no dpopmyrne:

T
muTerpamu x (h - a) x dt
0 N N
Q =100 x —=====————————— , (I13.22)
h xR
0
rge u - CpenHAA HO BHCOTe CKOPOCTH OBMXEHMA cTojifa XMIOKOCTM IpM X = Db,
N
Mm/c;
h - BEICOTa cToJyba XMAOKOCTM IpM X = b, M;
N
h - nHauanpHasa BeICOTa cTOjifa XMIKOCTM B pe3epByape, M;
0

R - mmprHa pesepByapa, M.
I'padux pacdYeTHOM ¥ BSKCIEPMMEHTAJIbHOM 3aBUCUMOCTEM MaCCOBOM HOJN
nepesmBILENCS dYepes3 oOBaJlOBaHME XMUIKOCTM Q OT mapamMerpa a/h npemcraBieH Ha
0
puc. II3.3.

ho
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Puc. M3.2. TunnyHasa kapTUHaA ABMXXEHUS XXMOKOCTN B 0OBanoBaHum
npu KBasvMrHOBEHHOM paspyLLeHUn pesepByapa

Q,%
60 F

50

40

L]

0 F

D ;3 A X ' - 53 X = Il A A
o1 02 03 04 05 0B 07 0B 08 10 11

a/ho

Puc. II3.3. 3aBUCUMOCTHL HOJIM [epejMBlIENCa uepes oOBajloBaHME
XMOKOCTM Q oT mapamerpa a/h : 1 - pacueT; 2 - BSKCIEPUMEHT
0

II. KonnyecTBeHHast oLieHKa MacChbl roproYmMX BELLECTB,
NocTynawLLMX B OKpy>KatoLlee NpOCTPaHCTBO B pesyrnbTaTe
BO3HMKHOBEHUS NOXapoOonacHbIX CUTyaLMI

6. KonuuecTBO nOCTYynNUBLUMX B OKpyXatollee MNPOCTPaHCTBO TFOPKYMX BELLECTB, KOTOpble MOryT
obpasoBaTb B3pbIBOOMACHbIE [A30MapoOBO3AYLUHbIE CMECUM WM MPOMMBbLI TOPIOYMX  CXMXKEHHbIX ra3oB,
NEerkoBOCMNaMEeHSIIOLLXCS Y TOPHOYMX XXUOKOCTEN Ha NOACTMNAIOLLEN NOBEPXHOCTU, ONpeaenseTcs, ucxoas w3
creyoLwmnx NpeanochIsnokK:

a) NnpoMcxoauT pacyeTHas aBapusi OQHOro U3 pe3epByapoB (annapaTos) nnm Tpybonposoaa;

©) Bce copepxuMmoe pesepByapa (annaparta, TpybonpoBoga) unM  YacTb  npogykta  (npu
COOTBETCTBYHOLLEM 0B60CHOBaHMK) NOCTYMNaeT B OKpy»XatoLLiee NpocTpaHcTBO. Mpn aToM B criydae Hanuuus Ha
oObeKkTe HEeCKONbKMX annapatoB (pe3epByapoB) pacyeT cregyeT MNpoBOAUTb AN KaXaoro pesepsyapa
(annapara);

B) Mpu pasrepMeTv3auMu pesepByapa (anmaparta) NpouMcxXoauT OOHOBPEMEHHO YTeyka BeLecTB U3
TpybonpoBoAOB, NUTAKOLWMNX pe3epByap No NpsiMoMy 1 o6paTHOMY NOTOKY B TEHYEHWE BpeMeHU, Heobxoaumoro
Anst OTKNoYeHUst TpybonpoBoaoB. PacyeTHoe BpeMsi OTKMIOYeHMs TpybonpoBOAOB OMpeaensieTcs B KaXaom
KOHKPETHOM Crly4yae, UCXoasi U3 pearibHoM 06CTaHOBKM, U AOIMKHO ObITb MUHMMAIbHBIM C Y4ETOM NacrnopTHbIX
OaHHbIX Ha 3anopHble YCTPOWCTBA U MX HAAEXHOCTW, XapakTepa TEXHONOrMYeckoro mnpouecca W Buaa
pacyeTHON aBapuu.

Mpu OTCYTCTBUM OaHHbIX JOMYCKAETCS pacyeTHOE BPEMS OTKIIOYEHUS] TEXHOMNOMMYecknx TpybonpoBoaoB
NPUHUMaTL PaBHbLIM:

BpemMeHu cpabaTtbiBaHUs CUCTEMbl aBTOMAaTMKWM OTKIOYEHMS TPybONpoOBOAOB COrMacHO MNacnopTHbIM
OaHHbIM YCTAHOBKW, €CfiM BEpPOSITHOCTb OTKa3a CUCTEMbl aBTOMaTtuku He npesbiwaet 0,000001 B rog wnu
obecneyeHO pe3epBMPOBaHNE €€ ANEMEHTOB;

120 c, ecnun BEpOATHOCTb OTKasa cucTembl aBToMmatukm npesbiwaeTt 0,000001 B rog n He obecneyeHo
pes3epBMpOBaHNE €€ 3NEMEHTOB;

300 ¢ npv py4HOM OTKITHOYEHWM;

KoHncynbtantlnioc
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r) B KayecTBe pacyeTHOM TemnepaTypsbl
obopynoBaHMeM  OOMyckaeTcd  NpUMHMMaTb

MaKCMMalibHO BO3MOXHYIO

npu r|o>|<apoor|aCH0171 cutyaumm C Ha3eMHO pacnosyioXXeHHbIM
TeMneparypy BO34yxa B

COOTBETCTBYIOLLIEN KIMMMaTMYECKOW 30HE, a MpW MOXapoonacHOW cuTyauum C MNOA3EMHO pPachoOnOXeHHbIM
obopyaoBaHNEM - TeMnepaTtypy rPyHTa, YCIOBHO paBHYK MaKCUMarlbHOW CpegHEMECsIHHOM Temnepartype
OKpYy)XatloLLlero Bo3gyxa B Hambonee Tensnoe BpeMs roaa;

€) OnUTENbHOCTb UCMapeHnsa XWOKOCTU C MOBEePXHOCTU MNPONuBa MPUHUMAaETCs paBHOW BpPeEMEHU ee
MOfHOro ucnapeHus, Ho He 6onee 3600 c. [Ansa nponueoB xuakocTn 4o 20 kr Bpems McnapeHus gonyckaeTcs
npuHumathb pasHbiM 900 c.

JdonyckaeTca wucnonb3oBaHWe MokasaTenen noXapoB3pbiBOOMNACHOCTM [And CMecel BelectB W
MaTepuasnoB no Hanbornee onacHOMY KOMMOHEHTY.

PasrepmeTunsauus HaA3eMHOro pesepayapa

7. Macca XnakocTu, NOCTYNUBLLENA B OKpyXalolllee MpOCTPaHCTBO MNpWU pasrepMeTv3auuun pesepByapa,
onpefenseTcd no copmyne:

m =po xV, (I13.23)

a L R

Troge m — MacCa XMOIKOCTM, KI'y

a
PO - IUJIOTHOCTE XMIKOCTU, Kr/mM3;
L

V - ofbBbeM XMIKOCTM B pesepbyape, M3.

R

Macca XMOKoCTU, MOCTYNMUBLUEA CaMOTEKOM MPU MOMHOM pPaspyLUEHUM HA3eMHOro UMM  Hag3eMHOro
TpyGonpoBoaa, BbIXOASLLEro U3 pe3epByapa, onpeaensercs no opmynam:

o 2 n
m =G x Tay + —-——— xd x (SUM L ) x po , (I13.24)
a L 4 P i=1 i L
roe
nm 2 [
G =wMoO X ———— x d X /2 x po x JenbraP , (I13.25)
L 4 P \/ L R
roe
IOenvTaP = h x po x g, (I13.26)
R L L
roe G - HavaJIbHBIA PAaCxXOl XMIKOCTM, MCTEKaollell M3 pe3epByapa uepes

L
pas3sTepMeTN3MPOBAHHEN TPyOOIPOBOI, KI'/C;
MO — KO3QIULMEHT mMcTeueHuUd;
Tay — pacdeTHOe BpeMsa OTKJOYeHMA TPpyOONpPOBOHAOB, CBA33aHHEIX C MECTOM
pasrepMeTusauuu, C;
d - ouaMeTp TPpy©OONnpoOBONOB, M (B cCciydYae pPasJMYHHEIX IOIMaMeTpOB
p
TPpy©OONpPOBONOB, CBA33aHHEIX C MECTOM pasrepMeTus3aumy, OOBeM BHXONANEN XUIKOCTU
paccumMTEBaeTCA OJI8 KaxIoI'o TpyOonpoeoda B OTIEJLHOCTM) ;
L - mnMHa 1-TO0 ydYacTka TpyOompoBOma OT 3alOpHOIO yCTPOMCTBa IO MecTa
i
pasrepMeTmsalmnum, M;

HageXxHasa npaBoBas nogaepxka

n - 4YMCJIO y4YaCTKOB TPyOONpPOBONOB, CBA3aHHEIX C MECTOM pasTepMeTu3aluu;
IenpTaP - Hanop crojba XMOKOCTM B pes3epsyape, Illa;
R
h - BHEHCOTa cToJjyiba XMAKOCTM (OT BEepPXHEIO YPOBHS XMIKOCTM B pesepByape
KoHcynbTaHnTlnroc
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L
0O YyPOBHS MecTa pasrepMermsaumm), M;
g - yCKOpeHue cBOOOmHOTO nameHus, Mm/c2 (g = 9,81).

Mpy NPONMBE Ha HEOTPAHUYEHHYIO MOBEPXHOCTb Mnowaab nponmea Fp (M2) XuakocTu onpeaensieTcs
no coopmyne:
(8 pea. Mpukaza MYUC P® ot 14.12.2010 N 649)

Fp= il , (N3.27)

(8 pea. Mpukasa MUC P ot 14.12.2010 N 649)
roe Jfp - kK0adhPULMEHT pa3nuTus, p™ (NPW OTCYTCTBUM AAHHBIX JOMNYCKAETCS NPUHUMATL PaBHBIM 5 117!
Npu NPONMBE Ha HECMNaHMPOBAHHYIO TPYHTOBYI MOBEPXHOCTb, 20 n™' MpU MPONMBE Ha CrMaHMPOBaHHOE

rpyHTOBOE NnokpbiTHe, 150 m” Npu nponuBe Ha GETOHHOE MNK actanbToBoe NOKpbITUE);
(8 pea. Mpukaza MYUC PO ot 14.12.2010 N 649)

V4 - 06bem XnakocTu, NoCTyNMBLLEN B OKpYXatoLLiee NPOCTPaHCTBO NpU pasrepMeTnsaLnn pesepayapa,

m3.
(8 pea. Mpukaza MYUC P® ot 14.12.2010 N 649)

Macca napos JIBX, BbixogsLLmx Yyepes AgbixaTenbHyo apMmatypy

8. B cny4ae HanonHeHus1 pesepByapa Macca napoB onpegensercsa no gopmyne:

m =po xV xP x P, (I13.28)
v \ R H 0
roe
M
PO = —mmommoom oo oo oo oo ’ (I13.29)
Y vV x (1 + 0,00367 x t )
0 0
roe m - Macca BeXOOAWMX napos JIBX, xr;
\
po - mjoTHOCTbL mapoe JIBX, kr/m3;
\
P - IaBJIEHME HaChEHHHBX [napoB JIBX npm pacueTHOM Temnepartype, klla,
H
ompepnesigeMoe IO CHPAaBOYHBEIM OaHHBIM;
P - arMmochepHOoe mamisieHMe, klla (monyckaeTcs NpMHMMaThL pabBHeM 101);
0
\Y% - TeoMeTpuueckuly oOBEM MNapOBO3OYUHOI'O MNPOCTPaHCTBa pes3epByapa (npu
R

OTCYTCTBMM HaHHEIX JOONyCKaeTCs IMNPMHMMATL PaBHBM TI'€OMEeTPMUYECKOMYy OOBeMy
pesepByapa), M3;
M - moJsispHasa Mmacca mnapos JIBX, kr/KMOJIb;
V - MOJbHEM 0OBeM, paBHB 22,413 M3/KMOJL;
0
t - pacuerTnasa Temnepatrypa, C.
0

Macca napos JIBXX npu ncnapexHmn co ceobogHomn
NMOBEPXHOCTM B pe3epByape

9. Macca napos JIBXX npu ucnapeHun co cBOOOAHOM NOBEPXHOCTU B pe3epByape onpenensierca no
dopmyne:

KoHcynbTaHnTlnroc
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m =G x Tay , (I13.30)
\ \ E
roe G - pacxon napoB JIBX, XKI'/C, KOTOPBEIM ONpPeIesigeTCs [0 dopMmyJie:
\Y

G =F xW, (I13.31)
\ R
roe Tay - BpeMA [NOCTYIUIEHMA [IapoB M3 pesepByapa, C;

E
F - MakcuMaJlbHas MJjollalb [IOBEPXHOCTM ucnapenHus JIBXK B pes3epByape, M2;
R
W - MHTEHCUMBHOCTb MCIapPeHUs JIBX, kr/ (M2 x C) (onpenensercsa B

COOTBETCTBMM C pas3zesoM VIITI HACTOAWEI'O NPUIIOXEHMI) .

I1l. MakcumanbHble pa3mepbl B3pbIBOOMNACHbLIX 30H

10. Paawnyc  — (m) n BbICOTa A — (M) 30HbI, oOrpaHuuyMBaromMe o0bnacTb KOHLEHTpauuwn,

MPEBbILIAKLLNX HWKHUA KOHLIEHTPALMOHHBLIN Mpeden pacnpocTtpaHeHus nnameHn (ganee - HKIP), npwu
HeMoaBWXHOWM BO3AYLLIHOW Cpefe onpeaensieTcs no dopmynam:
Ans roptoynx rasos (ganee - I'T):

p 0,33
Rewro=7.8. — ) - (M3.32)
RPN | .
\Pr - Cogerp )
. + 033
[ m I
Z e = 0.26 : ; (M3.33)
\Pr - Cazpp )
ansa napos J1BX:
p 1033
( m I
Ryppp=7.8- —Z | ;(N3.34)
\Pr Crzp )
i *-\.‘l:'.::
| M ]
Zoeme = 0,26 I , (M3.35)
\ P Come

roe ¥y mMacca [T, noctynusLLEero B OTKPbITOE NPOCTPAHCTBO NPU NoXapoonacHOW CUTyaLuu, Kr;
£ - nnotHocTtb T npu pacyeTHoM TemnepaType 1 atMocepHOM AaBrneHuu, Kr/m3;

M- Macca napos JIBX, NOoCTyNMBLUMX B OTKPbITOE€ MPOCTPaHCTBO 3a BpeMA WUCNapeHUd, yKa3aHa B

HaCTOSILLEro NPUIIOXKEHUS, Kr;

£ - nnotHocTe napos JIBX npu pacyeTHon TemnepaTtype, Kla;

C e - HUKHUIA KOHLIEHTPALMOHHBIN Npeen pacnpocTpaHeHust nnamenu I unu napos, %06.

3a Havano oTcyeTa ropusoHTanbeHOro pasmepa 30Hbl MPUHUMAIOT FrEOMETPUYECKUA LIEHTP MponvBa, a B
cnyyae, ecrm Ryggpp MeHblUe rabapuTHBLIX pa3MepoB MPONMBa, - BHELLHWe rabapuTHbIe pasmepbl NPOSnBa.

Mpn Heo6XxoOUMOCTN MOXET ObiTb YYTEHO BIMSHWE pPa3fM4YHbIX METEOPOSIorMYeckux YCroBUA Ha

KoHcynbTaHnTlnroc
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pasmepbl B3PbIBOOMACHbLIX 30H.
(n. 10 B pea. Npukasza MYC PO o1 14.12.2010 N 649)

V. Onpe/:l,eneHMe napamMmeTpoB BOJIHbI AaBJliEHNA NMpU CropaHnn
raso-, napo- nnu nbineso3gyLHoOro obnaka

11. MeToauKa KONMYeCTBEHHO OLIeHKM NapaMeTpoB BO3AYLLUHLIX BOMH OaBMEHUs MpU cropaHuu raso-,
napo- unu neineso3ayLiHoro obnaka (ganee - o6nako) pacnpoCTpaHAETCs Ha cryyan BeiBpoca ropounx rasos,
napoB MNW MbINKU B aTMocdepy Ha NPOM3BOACTBEHHbLIX 06beKTax.

OCHOBHbIMU CTPYKTYPHBLIMU 3rieMeHTamu anropMTMa pac4yeToB ABMSAITCS:

onpeneneHe 0XnMOaeMoro pexmnma cropaHus obnaka;

pacyeT MakCUMarbHOro U3BLITOYHOrO AaBMNEeHUs 1 UMMYMbca goasbl CKaTUS BO3AYLIHLIX BOMH AaBMeHus
[NS PasnnyHbIX PEXUMOB;

onpeneneHne AONOMHUTENbHBIX XapaKTEPUCTMK B3PLIBHON HArpysKku;

oLIeHKa rnopaxatoLLero BO3AencTeus.

NcxoaHbiMKM AaHHbIMK NS pacyeTa napameTpoB BOSH AaBMNeHWs Npu cropaHumn obraka ssnaTes:

BUA roproyero selecrtsa, coaepXxallerocqd B obnake;
KOHILEHTpaumusa ropodero eemecTtsa B cmecu C ,

r
CTexXmoMeTpmMuyecCcKasa KOHLUEHTpalMAa TOpKnYero BelleCTBa C BO3OYXOM C 12
CT
Macca roproyero BemecTBa, comepxameroca B obiake M ; C KOHLLeHTpaLU/[eIZ

T
MeXIy HMXHMM I BEPXHUM KOHLEHTPALMOHHBIM [peIejioM PaCNpOCTPaHEHMUS I1IJIaMEeHU.
IlonyckaeTcsa BEJIMUMHY M IPMHMMaThb PaBHOM Macce TOpKoYero BelecTBa,
T
comepxalmerocs B objlake, C ydeToM KoOsQdMLMeHTa Z ydacTus TOopodero BeUecCTBa
BO B3pHBEe. IIpM OTCYTCTBUM IOaHHEX KOB0OMLUMEHT Z MOXeT ObBITb NPMHAT PaBHBEM
0,1. Ipyu CTPYyMHOM CTAalLMOHAPHOM MCTEUEHMM I'OpOYero rasa BeJaudumHy M cJjenyer
T
PACCUMTEBATL C YYETOM CTalMOHAPHOT'O paclpelesyieHMs KOHLEHTpaUuulM Iopldero
razsa B CTpye;
yIeJibHas TeINJioTa CropaHusa Iropiyero BemecrTtBa E
Y
CKOPOCTbL 3Byka B BOo3myxe C (0OHUYHO NpuHMMaeTcsa paBHoM 340 m/c);
0
nHOpMaLMsa O CTEINEHM 3arpOMOXIEHHOCTM OKpyXaoleIr'o NPOCTPaHCTBA;

>0PexTUBHEI 5SHeprosanac Iropodey cmecu E, KOTOPEIM OIpenesigseTcs IO
dbopmysie:
M xE , C <=2¢C
T ya i cT
E =< (I13.36)
C
cT
M x E X ———=- , C >2C
T v C il CcT
i

lMpu pacyeTe napameTpoOB cropaHusi obnaka, pacnonoXxXeHHOro Ha nMnoBepXHOCTU 3eMIn, Benu4vnHa
ahhekTBHOro aHeprosanaca yaoBanBaeTCA.

OnpegeneHne oXxmaaemoro pexnma cropaHms obnaka

12. Oxuoaembll pexum cropaHus obnaka 3aBucMT OT TuMa roployero BelecTBa WM CTeneHu
3arpoMOsKAEHHOCTM OKPYXXaloLLLEro NpocTpaHCTBa.

KoHcynbTaHnTlnroc
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KﬂaCCVI(bI/IKaLI,VIﬂ roproymx seecTB No CTeneHn 4yBCTBUTEIIbHOCTHU

13. BewectBa, cnocobHble k 0OpasoBaHUIO TOPHYMX CMECel C BO3OYXOM, MO CTENEHUM CBOEW
YYBCTBUTENMBHOCTM K BO30Y)XOEHMIO B3PbIBHbLIX NPOLIECCOB pa3ferieHbl Ha YeThbIpe knacca:

knacc 1 - ocobo 4yBCTBUTENbLHbIE BELLECTBA (pa3Mep A4eTOHALNOHHON SSYEKN MeHEeE 2 CM);

Knacc 2 - 4yBCTBUTEMbHbIE BeLLecTBa (pa3mep AeTOHALUMOHHOM AYelrku NexuT B npegenax ot 2 go 10
CcM);

knacc 3 - cpegHevyBCTBUTENbHbIE BeLLeCcTBa (pa3Mep AeTOHALMOHHOW S4eiku nexnTt B npegenax ot 10

0o 40 cm);

knacc 4 - cnabo4yBCTBMTENbHbIE BELLECTBA (pa3mep AETOHALMOHHON A4erikn 6onblie 40 cm).

Knaccudmkaumss Hanbonee pacnpocTpaHEHHbIX B MPOMbLILLIIEHHOM MPOM3BOACTBE FOPHYMX BELLECTB
npveedeHa B Tabnuue MM3.1. B cnyyae, ecnu BellecTBO He BHECEHO B knaccuduvkaumio, ero cregyer
KknaccmduumpoBaTb Mo aHanorum ¢ UMeLLMMNCS B CNIMCKe BeLlecTBaMu, a npu OTCYTCTBUM UHopmaumm o
CBOWICTBaX JAHHOIO BeLLEeCTBa €ro cregyet OTHECTUM K knaccy 1, T.e. paccmaTtpuBaTb Hamboriee OnacHbIN

cnyvan.
Tabnuua M3.1
Knacc 1 Kmacc 2 Knacc 3 Knacc 4
AueTuieH AKPUIIOHUTPUIT AueTanbaerun Benson
BuHMIIaueTmiIeH AKpOJIEVH ALIEeTOH IekaHn
Bomopon ByTan BeH3uH o-InxjopOeH30JI
I'mnpasuH ByTunex BuHMIaueratT IomexkaH
NsonponunHuTpaT |(ByTrammen Bununxygopumn MeTaH
MeTunaueTUIIEH 1, 3-TledTanmeH I'excaH MeTni®eH30JT
Hurpomeran IIponax V3o0KTaH MeTunMepKanTaH
Oxuce nponuieHa |lIponuieH MeTwuiaMnH MeTuixjopun
OKMCBb 3TUIIEHA Cepoyriiepon MeTusaueTaT Oxuce yrjepona
STUIHUTPAT STaH MeTunOy THUIKETOH STMIeHOeH30JI
STUJIEH MeTUJINpONMIKE TOH
S¢upEL: MeTnI3TUIKEeTOH
OVMe TUIIO BBV OxTaH
OVBYHMIIOBLIM IprIVH
Me THII0Y TMUIIOBEI CepoBomoporn
CrnmpTEL:
linpokasa dopaxkumusa Me TUJIOBLI
JIETKUX yTJIeBOOO— 3TUIJIOBEIM
ponos NP ONMJIOBEIM
aMMJIOBEIM
1300y TUIIOBLIA
M30MNPONNIIOBLIM
llMxkJjIoTreKcaH
SrunpopMmatT
STUIXIIOPUA
14. Ilpm oueHKe MacwmTabOB INOPaXeHMs BOJIHAMM IaBJIEHMS NOJIKHO YUMTHIBATbHLCSHI
pasznmure XVMMMYECKMX COeOMHEeHUU TEeIJIOTE CrOPaHMA, MCHOJIb3yeMOon
pacuera [IOJIHOT'O 3arnaca SHeproBbOEJIEHMA. [Jia TUIMYHEIX YyTDJIEBOOOPONOB
NPMHMMaeTCAa B pacdeT 3HadeHue YyHeJIbHOM TEeIJIOTH CropaHma E = 44 MIx/kr.
yno

IJiss  MHBEIX TOPKYMX BEUEeCTB B pacueTax MCIOJb3YyeTCs yIeJIbHOE SHEPITOBHIeJIeHUEe
KOPPEKTUPOBOUHLIA

E = OGera E

vy Yo
BEIIEJIEHHBIX  KJIACCOB

Tabmuue [13.2.

3necr OGera -

napameTp.

IOoprUYMX BeEUECTB BEJIMUMHEL IlapaMeTpa bera npencraBJIEHEL B

Inia ycJoBHO

Tabnuua M3.2
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Kilaccel ropmoumx BeleCcTB Bera Kjlaccel ropmoumx BeleCcTB Bera
Knacc 1 Knacc 3
AueTuieH 1,1 Kymoun 0,84
MeTwniale TMIIEH 1,05 MeTminaMmH 0,70
BuHmaueTuieH 1,03 CnMpTHL:
Me TUJIO BRI 0,45
OxMChH BTUJIEHAa 0,62 STUIIOBLIN 0,61
[IPONMIIOBEI 0,69
Tunpas3uH 0,44 AMMJIIOBHIN 0,79
/IBONpONMUIHUTPAT 0,41
STUIHUTPAT 0,30
Bonmopoxn 2,73 [IukJjoreKcaH 1
HurpomeTaH 0,25 AueTalsbalibael 0,56
Kmacc 2 BuHMauerarT 0,51
STuJIeH 1,07 BensuH 1
InsTniasdup 0,77 T'excaH 1
IVBVHMIIZ QUP 0,77 300KTaH 1
OKMCh NpOoNMJIeHa 0,7 [uprova 0,77
AKpPOJIEUH 0,62 [InkJIONpONaH 1
Cepoyriepon 0,32 DTUIIaMUH 0,80
ByTan 1 Kiacc 4
ByTunex 1
ByTanuex 1 MeTaH 1,14
1, 3-TledTanmeH 1 TPUXIJIOP3TaH 0,15
STaH 1 MeTunxaopun 0,12
HviMe Trs dmp 0,66 Beunsout 1
IMM30NPpONMIIOBEM 20Mp 0,82 JIexan 1
mMeJIy 1 Jonexan 1
IIponuiaeH 1 MeTunbeH30J 1
IIponan 1 MeTunMmepKanTaH 0,53
Kmacc 3 OKMChH yrJepona 0,23
BUHUIIXIIOPUI 0,42 InxJjopaTaH 0,24
CepoBonmopon 0,34 InxjopOeH30J 0,42
KoHcynbTaHnTlnroc
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AneToH 0,65 TpuxJopaTaH 0,14

Knaccudmkauus okpyxatoLero npocTpaHcTea
no cTeneHu 3arpoMoXKaeHHOCTH

15. XapaktepoMm 3arpOMOXOEHHOCTM OKPYXalLero MpoCTPpaHCTBA B  3HAYUTENbHOW  CTeneHu
onpegenseTcsa CKOPOCTb PAcnpOCTPaAHEHUsI MNaMeHn Mpu CcropaHMn obnaka u, cnegoBaTernbHO, MapameTpbl
BOJSHbI AaBreHus. XapakTepuUcTUKnN 3arpOMOXOEHHOCTM OKPYXXatoLero NpoCTpaHCTBa pa3gensaiTca Ha YeTbipe
Knacca:

knacc | - Hanmumne anNuHHBIX Tpyb, NMONOCTEN, KaBEpH, 3anOSfIHEHHbIX TFOPHYEN CMECb0, MpU CropaHum
KOTOPOM BO3MOXHO OXnaatb (hopMupoBaHme TypOYNeHTHbIX CTPYW MPOAYKTOB CropaHus, MMELWMX pa3Mepsl
He MeHee Tpex pa3mepoB AETOHALMOHHON S4Yenkn AaHHOM cmecun. Ecnn pasmep OeTOHauMOHHOM A4verku Ons
[aHHOM CMecu He U3BECTEH, TO MMHUMAarbHbIA XapakTepHbl pasMep CTPyW NPUHUMaETCA paBHbIM S5 CM Angd
BewecTs knacca 1, 20 cm ans BewlecTs Knacca 2, 50 cm ans BewlectB knacca 3 n 150 cm Ans BelwlecTB knacca

4,

knacc Il - cunbHO 3arpoMoOXgeHHOe MPOCTPAHCTBO: HanMUuMe Mosly3aMKHYTbIX OOGBbEMOB, BbICOKas
MNOTHOCTb pa3MeLLeHUs TexHonormyeckoro obopyaoBaHus, nec, 6omnbLloe KONMMYEeCTBO MOBTOPSIIOLLUXCS
npenaTcTBum;

knacc lll - cpegHe 3arpoMoOXOeHHOe MPOCTPAHCTBO: OTAENbHO CTOSLME TEXHOMOTMYECKME YCTaHOBKM,

pesepByapHbI Napk;
knacc |V - cnabo 3arpomoxgeHHoe n cBo60aHOE NPOCTPaHCTBO.

Knaccudukaums pexmmoB cropaHuns obnaka

16. [Inga oueHKn BO3AENCTBMSA CropaHnsa obnaka BO3MOXHbIE PEXMMbI CTOpaHus pasgensatTcs Ha LecTb
KnaccoB Mo AnanasoHaM CKOPOCTEN UX pacnpoCTpaHeHNs crneayoLlmmMm obpasom:

knacc 1 - geToHauusi UnM ropeHne co CKopocTblo poHTa nrnamexn 500 m/c n bonee;

knacc 2 - gecpnarpaumsi, ckopocTtb opoHTa nnamenn 300 - 500 m/c;

knacc 3 - gecpnarpaumsi, ckopocTtb opoHTa nnamenn 200 - 300 m/c;

knacc 4 - gpecpnarpaumsi, ckopocTtb opoHTa nnamenn 150 - 200 m/c;

knacc 5 - gedonarpaums, ckopocTb hpoHTa nnameHn onpegensietTcs no popmyne:

u=%k xM , (I13.37)

roe k - KOHCTaHTa, paBHas 43;
1
M - mMacca ropodero BellecTBa, coAepxalmerocsa B objlake, KI';

KJlacc 6 - mebyarpaumrs, CKOPOCTb (QPOHTA IJIaMeHM OoINpenesiseTcs O bopwmyse:
1/6
u=%k xM , (I13.38)
2
rme k - KOHCTaHTa, paBHas 26;

2
M - Macca ropoyero BelleCTBa, CcomepXalerocd B objake, KI.

17. Oxungaembin pexnm cropaHus obnaka onpegensieTcs ¢ nomowpbio Tabnuupl 3.3, B 3aBMCMMOCTU OT
Krnacca roprovero BeLLecTBa U Knacca 3arpoMoXXaeHHOCTU OKpYXKatoLLero NpocTpaHCcTBa.

Tabnuua MNM3.3

Kiiacc ropouero Kjlacc 3arpOMOXIEHHOCTM OKpYyXalleI'o IPOCTPaHCTBa
BelmecCcTBa
KoHcynbTaHnTlntoc
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I IT ITT Iv
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

Mpu onpeeneHn MakcuManbHOM CKOPOCTU (OPOHTA MNAMEHU ANS PeXUMOB cropaHus 2 - 4 Knaccos
[OMOMHNTENBHO PacCYNTLIBAETCS BUAMMAsI CKOPOCTb (PPOHTA nrameHu no cooTHoweruto [13.37) B tom
cryyae, ecnu nonyveHHas BenumumHa 6orblie MakcUMarnbHOW CKOPOCTU, COOTBETCTBYIOLLEN AaHHOMY Khaccy,
OHa npvHumMaeTca no thopmyne (M1.3.37).

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

PacyeT makcmanbHOro n3bbITOMHOrO AaBneHus n nMmnynbca d)83bl
CXaTnAa BO34YLLUHbIX BOJTH AaBleHndA

18. IapaMeTphl BO3AYWHEX BOJIH HaBJieHMsA (M3OBITOUHOE IabjieHMe [enbTaP u
+
M HOyJabc Qasel cxaTusa I ) B  3aBUCHMMOCTM OT PacCTOSHUA OT LeHTpa obJjaka
PacCUMTEBAOTCA MUCXOIA M3 OXMIAaeMOT'O pexmuMma CIopaHmusa objaka.

Knacc 1 pexuma cropaHusi obnaka

19. PaccunTbiBaeTcs COOTBETCTBYOLEe 6e3pa3MepHOe paccTosiHUE no dhopmyne:

1/3
R =R/ (E/ P) , (I13.39)
X 0

roe R - paccTodaHMe OT LEeHTpa o@naxa, My

P - armochepHoe npasseHue, Ila;

0

E - sbdbexTMBHEM sHepTros3amnac cmMecu, [Ix.

BesmumHeL 6espasMepHOTo IOaBJIeHUS P 1 uMMIyJbCc Gasel cxaTmsa I

X X
onpenenanTcsa no dopMmysnam (OJs T'az30NapOBO3IYIHEIX CMecel) :

2
In(P ) -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (I13.40)
b4 X X

2
In(I ) = -3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R ) ) . (113.41)
b4 X X

IDODMVJ‘H:I (H3.4d, h3.41]) crnpaBemyiMBEL IJjig 3HauveHuy R > 0,2. B ciaydae,
X
ecan R < 0,2, Two P =18, a B bopmyrny (13.41)| BMecTo R nomcrasnsercs
X X X
BesimurHa R = 0,14.
X

Paameprle BENNYMHbBI N3OLITOYHOrO AaBNEHUS U nMnyrbca (*)a3bl cXaTund onpeaendarTcd no c*)opmynaM:

JIenpTaP = P x P ; (113.42)
X 0
+ 2/3 1/3
I =1 x P x E / C . (I13.43)
X 0 0
KOHCYﬂ brauTllnioc www.consultant.ru Ctpanuua 31 us 57
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Knacchbl 2 - 6 pexuma cropaHus obnaka

20. PaccuuteBaeTcsa OesBpasMepHOe paccTosHue R OT lUeHTpa objaka IO
X

bopmyne (113.39)].

PacCCUMTHIBAKRTCS BEeJIMUMHEL Oe3pasMepHOoTo narBjieHus (P ) u mMmnyiasca dass
x1
cxatma I no dpopmysam:
x1
2
u curma - 1 0,83 0,14
P = (————- ) X (—m———m————— ) X (=m—mm— - —————— ); (113.44)
x1 2 curMa R 2
C X R
0 X
0,06 0,01 0,0025
I =W=x (1L - 0,4 x W) x (-————-- + = = ) (113.45)
x1 R 2 3
X R R
X X
u curMa - 1
W e X (e ), ([13.46)
C curMa
0

rge curma - cTeneHb paclumpeHmns MPoayKTOB CropaHuns (4NA ra3onapoBo3AyLUHbIX CMecen AonyckaeTcs
NpVYHUMAaTb PaBHOW 7, ANA NbINEBO3AYLIHbIX CMecew - 4);

U - BUAMMAs CKOPOCTb PPOHTA MrameHu, m/c.

B cnyyae pednarapauumn nbineeBo3gyllHoro obnaka BenvumHa  3dhpeKTUBHOrO  3Heprosanaca
YMHOXaeTcs Ha ko3thPUUMEHT (curma - 1)/curma.

EQQMVHH @m3.44)|, |@m3.45) CHpaBeIJIMBE OJIs 3HadeHMM R OOJbUMX BeJIMUMHEL
X
R = 0,34, B cinyuae, eciim R < R , B bopM JIBL (H3.44ﬂ, kH3.45ﬂ BMeCcTO R
xkpl X xpl X
NNONCTaBJIAeTCA BeJuuMHa R
xkpl
PasMepHEe BeJIMYMHEL M3OLITOYHOT'O  JaBJIEHMA U MMIOyJbCa Qasbl  CxaTud

onpenesialTCcsa 10 bopMzﬂaM (H3.42ﬂ, kH3.43H. [lpy sTOM B bogMznm gH3.42)L

13.43)] BMmecTo P m I T[OOCTaBJISAKOTCS BEJIMUMHEL P

u I
b4 X x1 x1

V. MapameTpbl BoSHbI AaBrneHnsa Npy B3pbiBe pesepByapa
Cc neperpeToPl XNOKOCTbIO UMK CXXMXKEHHBIM ra3oM npu BO3p,eI7ICTBI/II/I
Ha Hero oyara noxapa

+

21. W3BeITOuHOEe maBJieHMe [HenbTaP u  uMmMnyjasc 1 B BOJIHE JaBJIEHUHA,
obpazyomyecs NpM B3PEBe pesepByapa C neperpetror JIBK, I'K MM CXMXEHHEM
YyIJIeBOOOPOIHEIM TI'a3oM (masnee - CYI') B ouare I[oxapa, ONPeneyigioTCsa 10
dopmystam:

0,33 0,66
m m m
op Ip ip
IenbTaP = P x (0,8 x ——————-— + 3 X ——————- + 5 x —-==== ) (I13.47)
0 r 2 3
r r

KoHcynbTaHnTlnroc
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0,66
m
+ 1P
I =123 x ——————-— ; (113.438)
r
E
eff -6
m = (===———- ) x 10 , (I13.49)
np 4,52

TOoe r - pacCcTosHMEe OT LeHTpa pesepByapa, M;
E - 5bbexTMBHaAa 2HepPI'MS B3PHIBA, PaCCUMTHBaeMas 10 dopmyJe:
eff

E =kxC xmx (T -1T), (I13.50)
eff P b

rme k - OOJs SHePI'MM BOJIHBL IaBJIeHMs (HOONyckKaeTcs NpuHMMaTbk pasuHou 0,5);
C - yHeJjlbHafg TeIJIOEMKOCTb XMIKOCTM (OONyCcKaeTcs NpuHuMaTh paBHOM 2000

b
Ix/ (kv x K);
m - Macca JIBX, I'K miam CYT, comepxamascs B pes3epByape, KI';
T - TeMmnepatypa Xunkon daswe, K;
T - HOpMaJibHasd TeMmnepaTypa kunexHmsa, K.
b

Mpu Hannunn B pesepByape NPeaoXpPaHNTENbHOro YCTPOUCTBa (knanaHa wnu membpaHbl) BenuunHa T
onpegensieTcs no opmyne:

T = - - C + 273,15, (13.51)

roe P - naeJjieHue cpabaThHBaHMUA NPEeNOXPaHUTEJIBHOTO YyCTPOMCTBA;

A, B, C - KOHCTAHTE YypPaBHEHMS 3aBUCUMMOCTM HOAaBJIEHMS HACHIIEHHEIX [1AaPOB
XUIOKOCTM OT TeMIepaTyps (KOHCTAHTH AHTyaHa), OIpenesiseMbele 10 CIPaBOUYHOM
JuTepaTrype. EOVHULIEL nsMepeHms P (x[la, MM pPT. CT., aTM) IOJDKHE

val
COOTBETCTBOBATL MCIOJbL3yEeMbEM KOHCTAaHTaM AHTyaHa.

VI. IHTEHCUBHOCTb TEMMOBOrO U3Ny4YeHnst
22. B HacTosiwem pasgene npuBOAATCS MeToAdbl pacyeTa MHTEHCUMBHOCTWU TEMnfoBOro M3ryyeHus OT
rnoxapa nponuBa Ha MOBEPXHOCTb, OTHEHHOro LWapa, a Takke paguyca BO3OEeWCTBUS NPOAYKTOB CropaHus
napoBo3ayLIHOro obnaka B criyqyae noxxapa-BCrbILLKK.

Moxap nponuea

23. NHTeHCcMBHOCTL Tennosoro uanydeHus ¢ (kB1/m2) gna noxapa nponuea JIBX, MK, cxuxeHHoro
npupogHoro rasa (ganee - CIIN) unu CYI onpeaensetcs no dopmyrne:

g=£E:-F -1 (N3.52)

roe E'r - CpeaHenoBepxHOCTHaA MHTEHCUBHOCTb TEMIIOBOIo U3ny4eHusa niamMmeHu, kBT/M2;

KoHcynbTaHnTlnroc
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f*;- YrnoBomn KO3PULMNEHT 06Ny4YEHHOCTY;
T - koadhbuumeHT nponyckaHmsa atMocdepsl.
3HaueHune E; NMPUHMMAETCA Ha OCHOBE MMEIOLLMXCHA 3KCMepMMEeHTanbHbIX AaHHbIX unu no Tabnuue

M3.4.
Tabnuua MN3.4
Cpep,HeI'IOBerHOCTHaﬂ NNOTHOCTb TENJI0BOro n3ny4veHuna
nnameHun B 3aBUCUMOCTHM OT AMamMeTpa o4vara u yaenbHasa MmaccoBas
CKOPOCTb BbIroOpaHuna Ona HEKOTOPbIX XXUOKUX
yrNeBOAOPOAHLIX TONSNB
TOMNIMBO E , xBr/M2, npu d, M '
f m ,
xr/
10 20 30 40 50 (M2 -c)
CIr 220 180 150 130 120 0,08
CYI' (npomnaH-0yTaH) 80 63 50 43 40 0,1
BeHsuH 60 47 35 28 25 0,06
IyzesbHOe TOIJIMBO 40 32 25 21 18 0,04

Mpumevanue: ons guameTpoB oyara MmeHee 10 m unu 6onee 50 m crnegyeT NpMHUMATL Ef Takom Xe, Kak
n gnsa ovaros gnameTpom 10 M 1 50 M COOTBETCTBEHHO.

Mpu oTCyTCTBUM [AaHHbIX ONA HedpTM M HedTenpoayKToB [AOMyCKaeTCs BenuyuHY Ef,« (kBT/M2)
onpefenaTb no opmyne:

E, =140-¢ " +20-(1- ") | (n3.53)

roe d - acppekTnBHLIN AnamMeTp NponmBea, M.

Mpn OTCYTCTBMM OaHHLIX OS5 OOHOKOMMOHEHTHbIX KWAOKOCTEN LOMYCKAeTCs BESIMYUHY E; (kBT/m2)
onpeaenaTb nNo opmyne:

0.4-m"H,;
E=7—1 M3.53.1
1442 ] (1353

. d)

roe m' - yaenbHasi MaccoBasi CKOPOCTb BbIropaHusi, Kr/(mM2-c);
H ;- ynenbHas Tennota cropanust, KIX/Kr;

L - AnvHa nnamexu, m.
MMpu oTCyTCTBUMM AaHHbLIX ONA OAHOKOMMOHEHTHbIX XWAKOCTEW AOonyckaeTcs BenuumHy m'  (kr/(M2-c))
onpegenaTb nNo copmyne:

0,001-H,;,
M =
I‘g + CP(I_:: _'Ta)

,(N3.53.2)

KoHncynbtantlnioc
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"O6 yTBEPXKAEHUN METOANKN ONPeAeneHnNs pacHeTHbIX BENNYMH NOXapHOro [aTa coxparenvs: 03.08.2013

pvcka Ha NPOU3BOACTBEHHbIX 0ObekTax"
(3apernctpuposaHo B MuHiocte PO 17.08.2009 N ...

roe Lg - yaenbHas TennoTta UcnapeHns XUaKocTu, KIK/kr;
C: - ynenbHas TennoemkocTb xuakocty, kOx/(kr-K);
T, - TemnepaTypa KMNeHNs XUaKOCTM Npy aTMOChEPHOM AaBnerun, K;
T, - TemnepaTypa okpyxatoLeit cpeas, K.

[ns MHOroKOMMOHEHTHLIX CMeCen >KWUOKOCTEWN OOonyckaeTcd onpenernedHune 3Ha4YeHun E"r' mm' no

KOMMNOHEHTaM, ANnA KOTOPbIX BENTMYNHBI E'r' M m' MakCUManbHbl.

YrnoBon koadhULMEHT 00Ny4EHHOCTH f*; onpegenseTcsa no gopmyne:

F,=.|F} +F; ,(N3.54)

rne Fi, Fy - caktopbl 0BNyYeHHOCTM [ANS  BepTUKAmnbHOW W
COOTBETCTBEHHO, onpeaensieMble Ars Nrowagok, pacnoniokeHHbix B 90° cekTope B HanpaBMieHWM HakiioHa

nrameHu, No creayowmm dopmynam:

ropu3oHTan bHOW nnowanok

KOHCYﬂ bTaHTlnioc www.consultant.ru Crpanuua 35 us 57

HageXxHasa npaBoBas nogaepxka



www.consultant.ru
www.consultant.ru

Mpukaz MYC P® ot 10.07.2009 N 404

(pea. ot 14.12.2010)
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[ 2 1_9 1 o 'R (o p_m oah [ ST
FI-=1- —E-arctgD +E- a +b+1)y -2-b-(1+a-sinf) arete] A-D .+c058_ arctg]| a-b—F"-sinf |+ arerg| F*-siné@ | l
T A-B LB ) C . FCc ) \ F-c J|
, (N3.55)
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"O6 yTBE EHUM MeTOOMKN onpeaeneHnst pacvyeTHbIX BEMNUYMH NOXapHOro FokymenT npeaoctaeneH Koncynetantlinioe
yTBOPXA A pea P P [lata coxpareHms:: 03.08.2013

pvcka Ha NPOU3BOACTBEHHbIX 0ObekTax"
(3apernctpuposaHo B MuHiocte PO 17.08.2009 N ...

1 (1Y sin@ (a-b—F*.sin8) (F2sing) @+ B+ —2-(b+1+a-b-siné) (4-DY|
Fy=—-sarctg| — +——- g ——— tarclg — |- -arctg ’
T \D) . F-Cc ) \ F-Cc ) A-B . B J
, (N3.56)
2-L
a= , (M3.57)
d
2- X
b= , (N3.57.1)
d

A= Ji@+ o+ —2-a-(b+1)-sin ), (M357.2)

B=J(@+(-1)"-2-a-(b-1)-sinf) , (N3.57.3)

C =1+ (" ~1)-cos’ 6) . (N3.57.4)

(5-1)
D=, —-|,(N3.57.5)
Lb+1)

P a-cosf

= . (N3.57.6)
b—a-sin

F=.J(8"-1),(N3.57.7)

rge X - pacctosiHne OT reoMeTPUYECKOro LieHTpa nponuea Ao obnyyaemoro obvekTta, m;
d - acbheKTUBHBIN AnameTp Nponuea, M;

L - AnuHa nnamexu, wm;

- yron oTKIIOHEHUs NNamMeHu OT BepPTUKanuM nog AevcTereM BeTpa.

[INsi NnowazoK, PacroNOXeHHbIX BHE YKa3aHHOTO CEKTOpa, a Takke B Cryyasix OTCYTCTBUSI BeTpa
thaKkTopbl OBNYYEHHOCTM ANl BEPTUKANbHOW WM FOPU3OHTAmNbHOM MIOLWAAoK PaccuMTbIBAOTCA NO hopmyna

B.59 - B.57.74 n B.59.1, npurumas & = 0.

OdhdekTuBHLIV AMameTp nponuea d (M) paccunteliBaeTcs Mo hopmyne:

= E , (N3.58)
T

roe F - nnowagb nponuea, M2.
OnvHa nnamenu L (M) onpegensieTcs no hopmynam:

npu w+ 1
- 0.67
5 m' | 0.1
L=55d| —— | -u_",(N3.59)
I‘hpa-.ll'g-a’)
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HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

npu w# < 1
. 0.6
m
L=42.d-| — , (M3.59.1)
J‘Ga Y g'ﬂr
roe

m' - yaenbHasi MaccoBasi CKOPOCTb BbIrOpaHus TONNMBa, Kr/(M2-c);

£, - NNOTHOCTb OKpYXaloLero Bo3ayxa, Kr/m3;

£ - NNOTHOCTb HaCbILLEHHbBIX NApOB TONMMBA NpY TeMnepaType KUNeHusi, Kr/m3;
W, - CKOPOCTb BETPa, M/C;

g - yckopeHue csoboaHoro nageHus (9,81 m/c2).
Yron oTKMOHEHWS NamMeHn OT BepTuKanu nod AencTemMemM BeTpa & paccunTbiBaeTcs No dhopmyrne:

1, mpuu, <1
cosf=9 _ . . (M3.61)
" mpua, =1

KoadhdmumeHT nponyckaHus atMmocdepbl £ Ans noxapa nponvea onpegensietcs no gopmyrne:

r=exp[-7-107 (X -0.5-4)], (N3.62).
(n. 23 B pea. MNMpukaza MYC PP o1 14.12.2010 N 649)

OrHeHHbI Wwap

24. VIHTEHCMBHOCTb TEMNMOBOrO M3nyyeHus g (KBT/M2) ans orHeHHoro Lwapa onpegensieTcs no

[03.52].

BenuuuHa Efr‘ onpenendeTcA Ha OCHOBE UMMERLWMXCA J3KCnepuMeHTalrbHbIX [OaHHbIX. ﬂ,OI’IyCKaeTCH

npuHUMaTb E; paBHou 350 kBT/m2.

3HayeHve f*; onpegensieTcs no popmyrne:

-

D
F;? =, (|_|363)
4-(H +r")
roe H - BbicoTa LieHTpa OrHEHHOrO LWapa, M;
D). - 3chbheKTUBHBIN AMAMETP OrHEHHOTO LIapa, M;

r - pacCctodHue oT o6nyqaeM0ro ob0bekTa OO0 TOYKM Ha NOBEPXHOCTU 3eMIIn HenocpeacTBeHHO Mo
LEeHTPOM OrHeHHOro wapa, M.

OdbekTVBHbIN AnameTp orHeHHoro wapa s (M) onpenensietcs no dopmyne:
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D. =6.48-m™" (N3.64)

roe m - Mmacca npoaykra, NoCTynmBeLLEero B OKpyXkatouiee npoCTpaHCTBO, Kr.

BenuunHy H pgonyckaeTtcst npuHuMaTh pasHon Ls .

Bpewms cyliectBoBaHUsl OTHEHHOTO wWwapa f; (C) onpeaensieTcs no opmyrne:

t. =0.852-m"* (N3.65)

KoadduumeHT nponyckaHmsa atmocdepbl T Ans orHEHHOro wapa paccyntbiBaeTcs no popmyne:

] ] I)Q
r=exp[-7.0-107 -(\/r + H* ~=2)]. (N3.66)
(n. 24 B pea. Npukasza MYC P ot 14.12.2010 N 649)

VII. OnpeaeneHne paguyca BO3AeNCTBUS NPOAYKTOB CropaHns
napoBo3ayLIHOro obnaka B criyyae noxapa-BCrbILLK/

25. B cnydyae oOpa30BaHMA [AapPOBO3OYIHOM CMeCM B He3aI'POMOXIEHHOM
TEeXHOJIOTMYECKMM OOOpyIOBaHMEM IPOCTPaHCTBE U €TI0 BaXUTaHMM OTHOCUTEJIBHO
cjaBbelM  MCTOYHMKOM (HanopuMep, MCKPOM) CIOpaHMe STOM CMeCHU MNPOMUMCXOOUT,
NpaBWUJIO, C HeOOJbUWMMM BUIMMBIMM CKOPOCTAMM IJIaMeHM. [IpM 35TOM aMIJIMTYHEl BOJIHEL
IoaBJleHMs MaJlel M MOTYT He I[IPMHMMAaTbCS BO BHMMAHME IPM OlLleHKe IopaxamoleIlo
BOBIOEMCTBUSA. B 2TOM cCJjlydae peajM3yeTcs TakK Has3bBaeMbli NOXap-BCIHIIKAE,
KOTOPOM 30Ha IOpaXeHMs BEICOKOTEMIIEPaTYPHEMMI NPOOYyKTaMM cropaHmsa
[IapOBO3IYWHOM CMeCM MNPaKTMYeCKM COBIaIaeT C MaKCMMaJIbHBIM pasMepoM obJjaka
NPONYyKTOB CropaHusa (T.e. IOpaxalonTCs B OCHOBHOM OOBEKTH, MNOolamaillye B 2TO
obJako) . Pamnyc BOBIOENCTBUSI BLICOKOTEMIIEPATYPHBIX NPOOYyKTOB CIOPAaHMUI

apoBO3OYyMHOTO ofJjlaka IpM IoXape-BCHeIIKe R omnpepdensdeTca QopMyJioi:
F

R =1,2 xR , (13.67)

F HKIIP

roe R - TOPMBOHTAJILHEIA pasMep B3PEBOONACHONM 30HB, OIpPEeNesisSeMbll 10

HKIIP

HACTOSMETO MNPUIJIOKEHMS .

VIIl. UcnapeHune xnagkoctn n CYI 3 nponuea

26. VuTencuBHOCTL mcrnapeHmus W (xr/ (M2 x C)) IJIs HEHATPETHX XMIKOCTEM C

ornpernejigeTcda IIo @opMyne:

_6 _______

=
I

rme o2Ta - koabdmuMeHT, [OPMHMMAEMEDNM IOJIsS  IoMemeHuy 10 [rabauue I13.9 B

3aBUCVIMOCTHU oT CKOpOCTHI VM TeMIepaTypbl BO3OYIWHOI'O IIOTOKa HaLd INOBEPXHOCTBIO

10 X B3Ta X /M x P , (I13.68)

MCHapeHMQ. HpM HpOHMBe XKNUOKOCTM BHE IIOMeleHM A JonnycKaeTrcsa HpMHMMaTb
sTa = 1;
M - MOoJISpHas Macca XMIKOCTM, KI'/KMOJIb;
P — IHOaBJIEHME HACHIIEHHOT'O Ilapa IIpn pacquHoﬁ TeMIeparype XmIKoCTH,
H
Tabnuua MNM3.5
KoHcynbTaHTlnoc
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CKOPOCTB BO3OYMWHOTO 3HaueHre Kos3bdMUMeHTa 3Ta npu Temrneparype t (°C)
noTroka, M/c BO3OyXa

10 15 20 30 35
0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

27. Tpwn BbIGpoce CYI M3 obopynoBaHUsA, B KOTOPOM XWOKOCTb HaxXOAMTCS Nop AaBIieHMEM, 4acTb
npoaykTa 3a c4eT BHYTPEHHEN 3SHEPrMn MrHOBEHHO MUcnapseTcs, o0pasysi C Kanenbkamu >XMAKOCTM 0b6rako
aspo3sons. MaccoBas 4onst MTHOBEHHO MCNAapUBLLUENCS XNOKOCTM AenbTa onpeaensaeTtcs no opmyre:

C x (T -T)
P a b
menpra = 1 - exp(- —————————————-—--— ), (I13.69)
L
9
roe C - ypmenbHasa TemoeMkocTb CYT, Ik/ (kr x K);
P
T - TeMmneparypa OKpyXawomero sosnyxa, K;
a
T - Temneparypa kuneHmda CYT npm armochepHoM masjeHum, K;
9
L - ymejbHas TemoTa napoobpaszoBaHus CYI', IIx/kr.
g

MpuHumaeTcs, Yto Npu genbTa >/= 0,35 BCst Macca XMOKOCTU, Haxoaswasacs B obopygoBaHuu, 3a cuet
B3PbIBHOrO XapakTepa ucnapeHusi nepexoauT B napokanenbHoe obnako.

Mpu genbTa < 0,35 ocTaBLIAsACA 4YacTb XUAOKOCTU UCMAPSAETCA C NMOBEPXHOCTM MNPOnMBa 3a CYeT NnoToka
Tenna oT NoACTUNAaoLLEN NOBEPXHOCTM U BO3ayXa.

NHTEeHCUBHOCTb MCNapeHus xxugkoctn co csoboaHor nosepxHoctn W (kr/(M2 X c)) onpepensieTcs no

dopmyne:
0,5
(mambma x C  x po ) X (T - T)
S S S 0 b
W o= — oo +
0,5
L x (IIm x t)
g
0,8
0,0035 x u x jgambma x (T - T )
a 0 b
+ , (I13.70)
0,8 0,2
(v x d x L )
a g9
roe Jlambna -  KOB2QOMLUMEHT TEeINJIONPOBONHOCTM MaTepualja, Ha IOBEPXHOCTb
S
KOTOPOTO pasiMBaeTCs XUIKOCTb, BT/ (M X K);
C - yOesbHas TEIJIOEMKOCTbH Marepumaina, Ix/ (xr x K);
S
PO - IMJIOTHOCTL MaTepuasna, kr/m3;
S
T - HavaJibHas TeMIepaTypa MaTepuana, K;
0
KoHncynbtantlnioc
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t - Tekylmee BpeMs C MOMEHTa Hadajla uUcnapeHus, Cc (HO He MeHee 10 c);
JaMbua - KO30OMLMEHT TeIJIONPOBOONHOCTM BO3Oyxa Hpu TeMmnepartype T ;
a 0
U - CKOPOCTb BOBIyWHOTO [NOTOKA HAI [IOBEPXHOCTLIO MCHIapeHwms, M/C;
d - xapakTepHEN AOMaMeTp [NpoJMBa, M;
vV - KMHeMaTMuecKas BS3KOCTb Bo3myxa npm T , M2/cC.
a 0

IX. Pasmepsbl thbakena npu CTpyMHOM ropeHum

28. lNpu CTpYMHOM UCTEYEHUM CXaTbIX rOPOYUX ras3os, NapoBow v xugkomn gassl CYI n CIIN, NBX n MK
noa AaBneHnemMm BO3HUKAEeT ONacHOCTb 06pa3oBaHuns Anddy3MOHHbIX hakenos.
(8 pea. Npukasza MYUC P® o1 14.12.2010 N 649)

IOnmHa baxkena L (M) OpM CTPYyMHOM TOPeHMM ONpenesfseTcs o dopmyie:

L =KxG , (I13.71)

roe G - pacxon npoaykTa, Kr/c;

K - amnupuyeckuin koapnLNEHT, KOTOPbLIN NPU UCTEYEHUMN CXKAaTbiX ra3oB NPUHMMAaeETCs paBHbIM 12,5,
npu nctevyeHmm naposon asbl CYI unu CII paBHbIM 13,5, npu ncteveHmmn xmngkon dassl CYI n CII, JIBX un
MK nog oaBneHnem paBHbiM 15.

(B pea. Mpukasa MYUC PO ot 14.12.2010 N 649)
A63au nckntoveH. - NMpukasz MUYC PP ot 14.12.2010 N 649.

llmpuua dbaxesa D (M) OpM CTPYMHOM TOPEHUM OINpenejyiseTcs [0 dopMmyrie:
F

D =20,15 x L . (I13.72)
F F

29. lMpun NnpoBegeHNN OLEHKN NOXapHON ONacHOCTU ropsiLLero dakena npu CTPYMHOM UCTEYEHUN CXKaTbIX
roptoumx rasos, naposow u xmnakon dasel CYI, CIIN, JIBXX n MK nog paeneHvem fonyckaetcs NpuMHUMAaTh
cnegywouiee:

- 30Ha HenocpeaCTBEHHOro KOHTaKTa NinaMeHun ¢ okpyxawwmnmm obbektamu onpegensercs pasmepamu
dakena;

- ANnHa cbaKena J[-F HE 3aBUCUT OT HanpaslieHNA NCTEeYEeHNA NPoAYyKTa N CKOPOCTU BETPA,

- Haubonbllyld OMNacHOCTb MNPEACTaBNAT rOpU3OHTanbHble hakenbl, YCMOBHYWD BEPOSATHOCTb
peanu3auny KoTopbIX cnegyeTt npuHuMaTs pasHon 0,67;

- NopaxeHue YernoBeka B ropu3oHTanbHoOM akene npoucxoguT B 30° cektope C paavycoM, paBHbIM
OnvHe dhakena;

- BO3JeNCTBMNE ropm3oHTanbLHOro rakena Ha cocegHee obopyaoBaHue, NpUBoJsLLEe K ero paspyLueHuto

(kackaZHOMy pa3BUTUIO aBapum), npoucxoamuT B 30° CekTope, OrpaHN4YEHHOM paanycoM, paBHbiM L ;

- 3a npegenamMm ykKa3aHHOro Cektopa Ha pacCToAHuUAX OT J[-F oo 1,5 J[-F TennoBoe wualiydeHne ot

ropmsoHTanbHoro gakena cocrasnget 10 kB1/m2;
- Tennosoe W3nydyeHWe OT BepTUKanbHbIX (hakenoB MoxeT BbiTb onpeadeneHo no fhopmynam M3.52,

.3.54 - [13.57.7 v [03.64, npunumas L paBHbiM Lz, d paeHeiM Dy, @ paBHbiM 0, a E;- no thopmynam 3.53 -

[13.53.94 wnu frabovue M3.4 B 3aBUCMMOCTV OT BUAA Tonnmea. [pu OTCYTCTBMM A@HHBIX U HEBO3MOXHOCTM

paccuntaTtb E;- no npeacTaBneHHbIM PhopMyram AonyckaeTca 3Ty BeNUUMHy npuHumaTts pasHon 200 kBT/m2;

- Npy ncteveHun xuakon dassl CYI nnm CII n3 otBepctus ¢ sKBUBANEHTHbIM Anametpom o 100 mm
nNpy¥ MrHOBEHHOM BOCMMIaMEHEHMM MPOMCXOAMWT MOMHOE CropaHuWe ucTekawowero npogykra B hakene 6es
obpasoBaHus noxapa Nponvea;

- 0bnacTb BO3MOXHOrO BO3AENCTBUS NOXapa-BCMbILWKX NPY CTPYWHOM UCTEYEHUM coBnagdaeT ¢ 06racTblo

KoHncynbtantlnioc
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Bo3aelicTBYS hakena (30° cekTop, orpaHUYeHHbI paanycom, paBHbiM Lz );

- MNpM MrHOBEHHOM BOCMMaMeHeHUM CTpyM rasa BO3MOXHOCTb (OPMUPOBaAHUSA BOMH [aBreHud
JonyckaeTcs He yYuTbIBaTb.
(n. 29 B pea. Npukasza MYC PO o1 14.12.2010 N 649)

MpunoxeHue N 4
K MeTtoaunku
OETEPMNHUPOBAHHBIE W BEPOATHOCTHbBIE KPUTEPUN

OLIEHKM MOPAXAIOLLETO OENCTBUSA BONMHbI JABNEHUA W TEMNOBOIO
N3NYYEHUSA HA NMIOAEN

Ha o6bekTax Hanbornee onacHbIMK NMopaxarLlnumy akTopaMu noxapa SBMATCA BOMHa OaBfieHNs U
pacLUMPSIOLLIMECA NMPOAYKTbI CrTOpaHUsa Npu pasnnyHbIX PEXNMax CropaHus raso-, napo- WM Mbleso3ayLHoro
obnaka, a Takke TENIOBOE U3Ny4YeHWE NOXKapOB.

[leTepM1HMPOBaHHbIE KPUTEPUM MOKa3bIBaOT 3HaYeHUsl NMapaMeTpoB onacHoro dpakTopa noxapa, npu
KOTOpbIX HAbMAaeTca TOT UMK MHOW YPOBEHb NOPaXXeHUs Nioaen.

B cnyyae ucnonb3oBaHWA OETEPMUHUPOBAHHbLIX KPUTEPUEB YCMNOBHAs BEPOSTHOCTb MOPaAXEHUS
NPUHUMAETCA paBHON 1, eCcnn 3HaYeHWe KpUTepusl NpeBbILLaeT NpeaenbHO AoNYCTUMBIN YPOBEHb, U paBHoW O,
€CIny 3Ha4YeHue KpUTepUs He NpeBbIlIaeT NpeaenbHO A0NYCTUMBIA YPOBEHb NopaXeH s Noaeil.

BeposATHOCTHbIE KpUTepuM MoKa3blBalOT, KakoBa YCIOBHAs BEPOATHOCTb MOpaXkeHus nogen npu
3ajaHHOM 3Ha4YeHWU onacHoro chakTopa rnoxapa.

Hwxe npuBedeHbl HeKOTOpble KPUTEPUWM MOpaXkeHWUs nNoaeid NepedncreHHbIMA  Bbille  OnacHbIMM
dhakTOopamu noxapa.

|. Kputepuun nopaxeHusi BONHOW AaBneHus

ﬂeTepMMHMDOBaHHbIe KpUTEPUN NOpaXeHna nogen, B TOM YMcne HaxoaslmMXcs B 30aHUN, U3ObITOYHBIM

JaBneHneM Mpu CropaHun raso-, Napo- UNuM MblfieBO3AYyLUHbIX CMecen B MOMELLEHUAX UMM Ha OTKPbITOM
npocTpaHcTBe npuBeaeHsb! B fabnuue M4.1).

B kauecTBe BEepPOATHOCTHOI'O KPUTEPUA [OPaxXeHMA MCIOJb3yeTCcsa I[IOHATHUE
npobur-dyHKUIMM. B ofmeM ciyuae NpoouT-QyHKLUMS P onmceBaeTcs QOPMYyJION:
r

P =a + b x 1nS, (rm4.1)

roe a, b - KOHCTaHThI, 3aBUCSLLME OT CTENEHU nopaxeHuda n sBnga 00beKTa;

S - NHTEHCMBHOCTb BO3D,el7ICTBYIOLLl,erO cbaKTopa.
CooTHOMmEHUs Mexny BeJMYMHOM P M YCJIOBHOM BEPOATHOCTBI IOPaXeHUS

yejioBeka NpMBeIneHO B [pabnuue [14.74.

r

Tabnuua M4.1

CreneHp NOPaXeHUSA VI3OBEITOUHOE
napJeHue, Klla
[IojlHOe paspylleHue 3IaHUN 100
50%-e paspylmeHre 3OaHui 53
CpenHue MNOBpPeXIeHUd 3OaHUM 28
YMepeHHbE MOBPEeXOEeHMS 3IaHuM (NoBpexIeHMe BHYTPEHHUX 12
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IIeperoponokK, paM, IBepey M T.I.)

HyokHMM MOPOT NMOBPEXIEHMS dYeJIOBeKa BOJIHOM IaBJIEHUS 5
MaJsisle HOBpeXIeHMsa (pas3buTa dacTb OCTEKJIeHMA) 3
Tabnuua MN4.2
YCJIOBHada Benmmuubua npodbur-oyHxUMM Pr

BEPOSATHOCTD

IIOPpaXeHus, $ 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,01 4,64 4,67 4,69 4,72
40 4,75 4,771 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97
50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23
60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 5,74 5,717 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

[Ipy OTCYyTCTBMM B HeOOXOOMMBIX IaHHBEIX S3HAYEHUS YCJOBHOMU
BEPOATHOCTM IopaxeHms JeJioBeKa Q (a) B 3aBUCUMMOCTM OT 3HAYEHUSA
dj
npobur-pyHkuny Pr omnpenejseTcs 0 dopmyJie:

2
1 Pr-5 U

Q (a) = ——==—————- MHTeTpas exp (----—- ) x duU. (14.2)
di [====== -BECKOHEUHOCThb 2

[ns Bo3gencTBMs BOMHbI OaBMEHWS Ha 4YernoBeka, HaxoAslwerocs BHE 34aHus, opmynbl  Ang
NPOBUT-OYHKLMN NMEIOT BUA:

Pr = 5,0 - 5,74 x 1nS; (14.3)
4,2 1,3
S = ————— + o———— ; (14 . 4)
P 1
IeneTaP
o = ; (I14.5)
P P
0
+
I
_— , (I14.6)
i 1/2 1/3
P X m
0

TIe m - Macca Tejla uYejyioBekKa (IONyCKaeTcCs NPMHMMATbL paBHOM 70 KI), KI';
IenpTaP - mM30OBITOUHOE HaBJIEHME BOJIHEL IaBJjieHus, lla;
+
I - VMIIyJIbC BOJIHBl IaBJieHusa, Ila x C;
P - armocbepHoe naenenue, Ila.

KoHncynbtantlnioc
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0
MpoBuT-hyHKUMM ONS pa3pyLleHnst 30aHuin UMEKT BUA;:
ANS TSHKenblX paspyLUeHnn:

Pr =5,0 - 0,26 x 1nV;
8,4 9,3
17500 290
Vo= (mmmmmmme- I G )
JenbTaP +
I
OnA NOJTHOro pas3pyLlleHns:
Pr =5,0 - 0,22 x 1nV;
7,4 11,3
40000 460
N I )
IenbTaP +
I

an OueHkKe yCﬂOBHOVI BEPOATHOCTU MNOpaxeHud 4ersioBeKa,

(r14.7)

(114.8)

(I14.9)

(I14.10)

Haxogduleroca B 3OdaHUWU, cnenyet

“cnonb3oBaTh NPOBUT-PYHKLMIO, onpeaensemyto no thopmynam (M4.7) - (14.8).

[I. KpuTepuun nopaxeHus TeNNOBbIM U3fTyYeHUeM

BO3OENCTBUSA
VIMITYJIbCHOTO UM IJIMTEJILHOTO BO3OEMCTBUA.
ABJIAETCSA HO3a MaJydeHus D (HanpuMep, BO3IENCTBME OTHEHHOTO mapa),
- KPpUTMYECKas MHTEHCMBHOCTBL TeIJIOBOTO WU3JIydYeHMs J (HanpuMep,
CR

lpy aHausze

noxapa mnpoJuBsa) .
BenmumHEL g
CR

TENJIOBOT'O M3JIyUeHMsa CJeOyeT pas3juuaThb Cilydan
B mepBOM cCliydae KpPUTEepMEeM INOPaxeHUS
BO BTOPOM
BO3IENCTBMUE

IJIA BOCIIJIaMEHEHMA HEeKOTOPHBIX T'OPKIUMX MaTepMraJiOB IIPVMBEIOEHEBl B

Tabmuue I[14.3, Oig PasJIMUHBIX CTEIeHEeM [IoOpaXeHMs dejyioBeka — B [rabnuie [14.4].

Tabnwuua M4.3

MaTepnrarel g , kBr/M2
CR

IpeBecuHa (COCHA BJAXHOCTBI 12%) 13,9
IpeBeCHO-CTPYXeUHEe IUIMTE ([IoTHOCTHO 417 kr/M3) 8,3
Topd OpmMKeTHE 13,2
Topd KYCKOBOMU 9,8
XJIONMOK—BOJIOKHO 7,5
CJIOMCTEI IJIaCTUK 15,4
CTeKJIONJIaCTUK 15,3
IlepraMmH 17,4
PesuHa 14,8
Yrosb 35,0
PyJIOHHas KpPOBJA 17,4
KapToH cepet 10,8
IeKOPaTUBHEM OyMaXHO-CJIOMCTHI I1IJIaCTUK 19,0 - 24,0
MeTaJsJionjuacT 24,0 - 27,0
IInnTa OpeBeCHO-BOJIOKHMCTAaA 13,0
IInuTa OPEeBECHO-CTPYyXeUHasd 12,0
IInuTa OpeBeCHO-CTPpyXedHas Cc oTneskon "llomunuaer" 12,0
IInnTa IOPpeBEeCHO-BOJIOKHMCTAasa C JIAaKOKPACOYHBIM IOKPBITMEM 12,0 - 16,0

KoHcynbTaHnTlnroc
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oI LE€HHHE IOPOOEl Iepeba
Koxa mckyccTBeHHad
CTekJIOIaCTUK Ha MNOIM3OUPHOM OCHOBE
JJaKOKpaCOUYHEIE MNOKPHEITUA
Obom wmomoummecs I[IBX Ha O6yMaxHOM OCHOBE
Jinnosieym IIBX
JIMHOJIEYM aJIKMIHBIA
Jmuosieym [IBX Ha TKaHEBOM OCHOBE
IIOKPEITMIE KOBPOBOE
CeHO, coJjioMa (NpM MMHMMAaJIbHOM BJIQXHOCTM OO 8%)
JlerkoBOCHIJIaMeHAIMEeCa, IOopoYMe M TPpyIOHOTOopluMe
XMIKOCTY NpPM TeMIepaType CaMoBOCIJlaMeHeHus, °C:
300
350
400
500 u BoIIE

17,9 - 20,0
14,0
25,0
12,0

10,0 - 12,0

10,0

2

, 0
, 0

6,0 1
4,0 - 6
7,0

’

12,1

15,5

19,9
28,0 u BbIIE

CreneHp MNOpaxeHMA

VIHTEHCMBHOCTb
n3JydeHus, KBT/m2

Bes HeraTMBHEIX I[OCJIENCTBUM B TEUEHME OJIMTEJIBHOTO 1,4
BpPEMeHM

BesonacHo mJjis yeJjioBeka B OpPes3eHTOBONM oIexne 4,2
Henepenocumas 6Gosib uepes 20 - 30 c 7,0
Oxor 1 crenenu uepes 15 - 20 c

Oxor 2 crenenu uepes 30 - 40 c

Henepenocumas Gosib uepes 3 - 5 ¢ 10,5
Oxor 1 crTemneHu depes 6 - 8 c

Oxor 2 cremneHu uepes 12 - 16 c

Tabnuua MN4.4

NS nopaxkeHusi YerioBeka TeNnoBbIM U3STyYEHUEM BeNMYMHA NPOBUT-YHKLIMKU OnuckiBaeTcs hopMyoii:

4/3
Pr = -12,8 + 2,56 x 1In(t x g ),

roe t - acppekTMBHOE Bpems akcnosmumm, c;

g - MHTEHCMBHOCTb TEMNOBOMO U3ryyeHus, KBT/m2.
BenuunHa spdekTBHOro BpeMeHu sKkcrnosvuum t onpegensietTcs no opmyrnam:

Ona OrHeHHOoro wapa:

(14.11)

0,303
t =0,92 xm ; (fT4.12)
Ans noxapa nponwuea:
X
E=t 4+ -, (114.13)
0 u
roe m — MacCcCa Toprdero BewmecTBa, ydacTByKOUEeI'o B O@paSOBaHMM OT'HEHHOTIT' O
mapa, KI';
t - XapakKTepHOe BpeMs, 3a KOTopoe ueJiIoBek OOHapyXMBaeT IoXap U
0
KoHcynbTaHnTlnroc
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NpUHYMAaeT pelleHue O CBOMX HOajibHEeMUMX HOeMCTBUSAX, C (MOXeT OHTb IPMHSATO
paBHEM 5) ;

X - pacCTOSHME OT MeCTa PAaCIOJIOKEHMs uYeJloBeKa OO Oe30MacCHOM 30HH (30Ha,
TIle MHTEHCUBHOCTL TEIJIOBOTO M3JydeHMs MeHbume 4 kBr/M2);

u - CpemHss CKOPOCTbH IBMXEHMs UeJloBeKa Kk 0e30macHoi 30He, M/C
(mpuHMMaeTCcs paBHOM 5 M/cC) .

YcnoBHas BEPOATHOCTb MOPaXXEHWUsi YeroBeka, MOMNaBLIEro B 30HY HEMOCPEACTBEHHOIO BO34EVCTBUS
nnameHun noxapa nponuea unu dakerna, NpUHUMaeTcs paBHom 1.

Ons noxapa-BChbllWKkK cnegyet nNpuvHUMMAaTb, YTO YCIIOBHAs BEPOSATHOCTb MOPaXKEHWs YenoBeka,
nonaBLIero B 30HY BO3[4ENCTBMS BbICOKOTEMMEPATYPHLIMU MPOOYKTaMXM CropaHusi rasonapoBO34YLUHOIO
obnaka, paBHa 1, 3a npegenamMmu 3TOW 30HbI YCMOBHas BEPOSITHOCTb MOPaXeHUs YernoBeka MpUHMMAaeTCs
pasHon 0.

MpunoxexHne N 5
K MeTogmku
METO[bI

OMPEOENIEHNA BPEMEHW OT HAYAJIA NMOXAPA 0O BNOKNPOBAHNA
IBAKYALIMOHHbLIX MYTEW B PE3YNIbTATE PACMPOCTPAHEHUSA HA H/X
OMACHbIX ®AKTOPOB MNMOXAPA 1 PACHETHOIO BPEMEHW OBAKYALIA

(B pea. Npukaza MUC P® o1 14.12.2010 N 649)

|. MeToq onpeneneHns BpeMeHn OT Hayana
noxapa [o GoKMPOBaHNSA 3BaKyaLMOHHbIX NyTei B pe3ynbTaTe
pacrnpocTpaHeHUsi Ha HUX OMacHbIX (PaKTOPOB MoXapa

(B pea. Npukaza MUC P® o1 14.12.2010 N 649)

BpeMFI OT Ha4dana noxapa ao 6]'IOKVIpOBaHVIFI 3BaKyalNOHHbIX I'IyTeVI B pe3ynbTtate pacrnpoCTpaHeHUA Ha
HUX OnacHbIX (*)aKTOpOB noXkapa onpegendeTtca nytem Bbl60pa M3 MNOJIy4YeHHbIX B pe3ylnibTate pacyeToB
3Ha4YeHnn KpVITI/I‘-IGCKOVI NnpoOOJPKUTESNTbHOCTU NoXapa MUHMMalribHOro BpeMeHu:

. {J OB .01 T
Doy =MDl dpp - Tp- Ipp } - (MN5.1)

Kputnueckas npogomkuTenbHOCTb NoXapa no Kaxaomy M3 onacHbIX (hakTopoB OnpeaensieTcs Kak Bpems
OOCTUXKEHUA 3TUM (DaKTOPOM KPUTUYECKOTO 3HaYeHWs Ha nyTax SBakyauun Ha BbicoTe 1,7 M OT nona.
KpuTuueckme 3Ha4yeHUs No KakgoMy M3 onacHbIX hakTOPOB COCTaBNAOT:

no noBbILLEHHON Temnepatype - +70 °C;

no TennoBomy NoToky - 1400 BT/m2;

no notepe BuanmocTu - 20 m;

MO MOHWXEHHOMY cofepXaHuio kucnopoaa - 0,226 g -u™ ;

Mo KaXJoMy 13 TOKCUYHBIX ra30006pasHbIX MPOaYKTOB FrOpeHus

(CO2-0,11 gr -, CO- 116-107 gr 3¢, HCL - 23107 &r-m7).

[ns onncaHmsa TepMorasofMHaMmMYecKX NapameTpoB noxapa MoryT MPUMEHSTLCA TPU Buaa MoOOENew:
WHTEerparbHble, 30HHbIE (30HArNbHbIE) U NONEBLIE.

BbiGop KOHKpeTHOM MOoAenu pacyeTa BpeMeHW OrOKMPOBaHUS MyTeN aBaKyauun cregyeT OCYLLECTBNAT,
ncxogs U3 crieQyroLwmx npeanockiiok:

WHTErpanbHbIi METOA:

KoHncynbtantlnioc
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ONSA 30aHWA, cofepXalux pasBUTYHD CUCTEMY TMOMELLEHMIA Manoro obbemMa MpoOCTON eoMeTPUYECKOWN
KOHdurypawmu;

ONs NOMELLEeHUI, rAe XapakTepHbld pasMep oyara noxapa COM3MEpPUM C XapakTepHbIMU pasmepamu
NMOMELLEHMSA N pa3mMepbl MOMELLEHNS COM3MEPUMbI MeXAY COOO0N (NMMHENHbIE pa3mMepbl NOMELLEHNS OTINYaoTCS
He Oonee yem B 5 pa3s);

ONs NpeABapUTENbHbIX PACYETOB C LiENbIO BLIABNEHNS HaMboree onacHoOro cLueHapus noxapa;

30HHbIN (30HarbHbIN) MEeTOoA:

ONs NOMELLEHUN U CUCTEM MOMELLEHNA MPOCTOM reoMeTPUYECcKOn KOHdUrypalumm, NMHenHble pasmepsbl
KOTOPbIX COM3MEPUMbI MeXay COOON (NMHEHbIE pa3mepbl MOMELLEHMSA OTMYaTca He Oonee yem B 5 pas),
Koraa pasmep o4vara noxapa CyLecTBEHHO MeHbLLEe pa3MepoB NOMeELLEHUS;

Anst paboymx 30H, PAcMONOXEHHLIX Ha pasHbIX YPOBHSAX B Npefenax OAHOro nomelleHus (nnowagku
obcnyxmMBaHMsa 000pyL0OBaHUS, BHYTPEHHNE STAXEPKN U T.4.);

noneson MeToA:

ONs NMOMELLEHUA CINOXHOW TeoOMETPUYECKON KOHUrypaumMm, a Takke rMoMelweHun ¢ 6onbwmm
KONMMYEeCTBOM BHYTPEHHUX nperpag (Hanpumep, MHOrOCBETHble MPOCTpPaHCTBA C CUCTEMOM ranepen wu
NPUMbIKaIOLLMX KOPUAOPOB);

ONs NOMELLEHU, B KOTOPbIX OOAUH U3 TEOMETPUYECKMNX PasMepoB ropasno 6onblie (MeHbLUe) ocTarbHbIX
(TOHHenu, 3akpbITble ranepeu u T1.4.);

ONS WHbIX Cnyyaes, Korga NpUMEHUMOCTb UMM MHAOPMATUBHOCTb 30HHBIX UM MHTErpanbHbIX Moaenewn
Bbl3blBAET COMHEHME (YHWKamnbHble COOpPYXEHWs, pacnpocTpaHeHue noxapa no dacagy 34aHus,
HeoOXOAMMOCTb y4yeTa paboTbl CUCTEM MPOTMBOMOXAPHOW 3aLUThl, CMOCOOHbLIX KA4YeCTBEHHO W3MEHUTb
KapTUHY noxapa u 1.4.).

Mpu paccMoTpeHUn cueHapmeB, CBA3aHHbLIX CO CTOpaHMEM ra3o-, Napo- WNKU MblNeBO3OYLLHON CMecu B
nomelleHun kateropum A unu B, ycnoBHas BEpPOSTHOCTb MOPaXeHUs YeroBeka B 9TOM MOMeELLeHUn
npuHUMaeTca paBHOW 1 npu cropaHuu raso-, Napo- Unu NbiNeBO3AYyLLIHON CMEeCU B 3TOM MOMELeHUn [0
3aBepLUeHus 3Bakyauum nogen n 0 nocne 3aBepLUEeHUS 3BaKyaUuu Noaen.

[nsa nomelleHMsa ovara noxapa, yAOBMEeTBOPSOLEro KpUTEpUsM MPUMEHEHUS UHTerpanbHOro meTtoaa,

KPUTMYECKYIO MPOJOIMKUTENBHOCTL NoXapa Iy (C) MO yCroBMIO JOCTUXKEHUS K&XKABIM M3 OMacHbIX (HakTopos

noxapa npefenbHO AoNYCTUMbIX 3HA4YeHUI B 30HEe NpebbiBaHuA niogen (paboyen 30HE) MOXHO OUEHWUTb MO
chopmynam:
no MNOBbLILLEHHOW TeMnepaType:

r lin
= E.m 1+k ]} - (N5.2)

4
A (273+2,)-Z ||

T
w

no notepe BMaMMOCTHU:

r p "\,I—l ]1 n
. B 5 F-ln(1.05-a- i
fy =9—-In||1— a(l £) | ¢ 5 (N5.3)
4 | I1,-B-D,-Z | J
Mo NMOHWMXXEHHOMY COEPXKaHUI0 Kucropoaa:
- . “"._1 - lin
B 0,044
tg =1—-In| 1-- - +;(MN5.4)
A . [ B-L, 3
| | ——+0.27 |- Z |
LAY
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no Kaxxgomy 13 Fa3006pa3HbIX TOKCUYHbIX NPOAYKTOB ropeHus:

- 1'm
f p.x Y
;gf= E.m ;1_£' 1 ; (M5.5)
: A . B.L.Z) J
BZM(M_G)
(1-@-n-Q°

roe I, - HavanbHasa TemMnepaTtypa Bo3dyxa B nomelleHuu, °C;

B - pasmepHbIi KOMMMEKC, 3aBUCALLMIA OT TEMMOTbl CropaHus Martepuana u cBobogHoro obbema
NoMeLLEHNS, Kr;

N - nokasaTtenb CTeNeHW, yYUTbIBaKOLUN N3MEHEHE MaCChl BbIroparoLLLero Matepuana BO BpeMeHu;

A - pasmepHbIi NapamMeTp, YYUTbIBAKOLWUA YyOErNbHYI0 MacCOBYK CKOPOCTb BbIFOPaHUSA FOpHYeEro
BelllecTBa ¥ nnowaab noxapa, kr/ ¢”;

Z - Ge3pasmepHbIi napameTp, YYUTbIBalOLWMIA HEPaBHOMEPHOCTb pacnpedeneHnsi onacHoro dakropa
noxkapa rno BbICOTE NOMELLEHUS;

Q - HM3LWasn TensnoTa cropaHus maTepuana, MIx/kr;

CP - yoenbHas nsobapHasa TennoemMkocTb Bo3ayxa, MIx/kr;

@ . xoacbduLMeHT TennonoTepsb;

17 - koathdULIMEHT NOMHOTBI FOpeHUs;

V - cBOOOAHbI 00bEM NomMeLleHust, M3;

£ - K0a(hPULMEHT OTpaKeHMs MpeaMETOB Ha NyTAX 3BaKyauuu;
E - HayanbHOe ocBelleHue, JK;

[ 1¢ - NpenenbHas AanbHOCTb BUAMMOCTY B AbIMY, M;

D), - nbiMooBpa3sytoLLas cnocoBHOCTL ropsillero Matepuana, Hn-m2/kr;

L - yp,eanbuZ BbIX04 TOKCUYHbIX ra3oB Nnpun cropaHumn 1kr roproyero seLlecTBa, Kr/Kr;
X- npeaenbHoO gonyctmMmoe cogepXXaHme TOKCUMYHOro rasa B noMeLleHun, Kr/m3;

Lg: - yOenbHbIA pacxof KMcropoaa, Kr/Kr.

CB060aHBLIN 06BbEM NMOMELLEHMS COOTBETCTBYET Pa3HOCTU MEXAY reoMeTpnyeckum o6bemMomMm 1 06bemMoM
obopynoBaHUA MNn NpeamMeToB, HaXOAALWMXCs BHYTpU. [Mpu OTCYTCTBMM AaHHbLIX AonyckaeTcss CBOOOAHLIN
06bem npuHUMaTh paBHbiM 80% reomeTpuyeckoro o6bema nomeLLeHus.

Ecnu nog 3Hakom norapudma nonyvaeTcs oTpuuaTenbHOE YUCHO, TO AaHHbIN ONacHbI (hakTop noxapa
MOXET He y4YUTbIBaTbCS.

MapameTp Z onpepensetcs no dopmyrne:

h { Ry
E=§-exp!xl=4—

H )

roe h - BbicoTa pabouyei 30HbI, M;
H - BbicOoTa nomeLleHus, M.
BeicoTa pabouyel 3oHbI onpegensieTcs no opmyne:

,NpuH = 6 m, (M5.7)

h=hg,+1.7-0,5-8 (N5.8)

rae figz - BbICOTA MIOLWAAKM, Ha KOTOPOI HAXOAATCS MI0AM, Haf NOMOM NOMELLEHUS, M;
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& - pa3HOCTb BbICOT Nona, paBHasi HyJo NPV FOPU3OHTalNIbHOM Ero PacrosiokeHUn, M.

CnepyeT MMeTb B BUAY, YTO HanborbLuen onacHOCTM NMpu Noxape NOABEpratTcs nogun, Haxogsawmecsa Ha
bonee Bbicokon oTmeTKe. [py onpegeneHMn HEOBXOAMMOro BpeMEHW 3Bakyauuu crnegyet OpUeHTMpoBaTbCA
Ha Hambornee BbICOKO PacMofIOXXEHHbIE B MOMELLEHUN YHaCTKM BO3MOXHOIO NpebbiBaHWA noae.

MapameTpbl A 1 n onpefensTca cneayrwmm obpasom:

ANS cry4yas ropeHus XnaKoCcTu C yCTaHOBUBLLENCS CKOPOCTbIO:

A=%¥:-F npun=1;(5.9)
ANS CIyyasi FOPEHNS XNAKOCTU C HeYCTaHOBUBLLECH CKOPOCTbIO:

D;ﬁT-‘PF-F
*'i:—, npu n = 1,5; (M5.10)
JTor

AN crnyyasl KpYroBOro pacnpoCTpaHeHWsi MiamMeHyW MO MOBEPXHOCTU roployero  BellecTBa  Mnu
maTtepuana:

A=105¥_ 7, npu n = 3; (M5.11)

ansa BepTMKaﬂbHOVI nnn FOpMSOHTaﬂbHOVI NOBEPXHOCTU ropeHusd B Bnae npAaMoyroJjibH1MKa, ogHa n3 CToOpoH
KOTOPOIo yBeJIM4MBaeTCA B ABYX HaAMpaBJieHUNAX 3a CHET pacnpoCcTpaHeHuna niamMmeHu:

A=W -v-b npun=2,(N5.12)

roe ‘PF - yaenbHasa MaccoBas CKOPOCTb BbiroOpaHus BeLLecTBa, Kr/(M2-c);
F - nnowaab Nnponnea XXWakocTu;
Ior - BPEMS YCTAHOBMNEHWS CTALMOHAPHOIO pPeXMMa ropeHus XnakocTu, c;

V - NIMHEHasA CKOPOCTb pacnpoCTpaHeHnsi NnameHu, m/c;

b - nepneHanKynapHbIA K HAaNpPaBNeHUO ABUXEHWS MaMeHn pa3mep 30Hbl TOPEHUS, M.

Cny4yan bakenbHOro ropeHWsi B MOMELLEHMM MOXET paccMaTpvMBaTbCA Kak TFOPEHWE >XUOKOCTUM C
YCTaHOBMBLLENCS CKOPOCTBIO C NapaMeTpoM A, paBHbIM MAacCOBOMY PacxXOAy MCTEYEHUS TOploYero BeLLecTBa
13 obopyaoBaHus, U NokasaTenem cTeneHu n, paBHbiM 1.

Mpn oTcyTcTBMM cneumanbHbix TpeboBaHMI 3HaveHust £ u E npuHumatotcs paBHbiMu 0,3 u 50 nk

COOTBETCTBEHHO, a I pp paBHbIM 20 M.

Mpu pacnonoXxeHuu nioden Ha pasnUyHbIX MO BbICOTE NIolaakax KPUTUYECKYHD MPOAOIMKUTENBHOCTb
noxapa crnefyeT onpeaensaTs AN KaXOoin NoLwaaku.

Il. MeTon onpeaeneHns pacyeTHOro BpeMeHu aBakyaLmm

PacueTHOe BpeMmsd BBakyaluu JHOOeM t M3 NOMEWEeHMM M 3OaHuM yCTaHaBJIMBAKLT
P
IO pacueTy BpEeMEeHM »OBMXEHUS ONHOTO MJIM HECKOJIbKMX JIOICKMX [NOTOKOB Uepes
5BaKyalLVOHHBE BEIXO B oT HauboJsee yIOaJIeHHHX MeCT pasMeleHus Jiuonen
HEINOCPEICTBEHHO HapyxXy WM B Oe30MlacHY0n 30HY.

Mpu pacyeTe Becb NyTb OBWXKEHUSA MOLACKOrO MOTOKA MOAPA3AENAT Ha ydacTku (NPOXOA, Kopuaop,
[IBEPHOII NPOEM, NECTHWUYHbI MapLl, Tambyp) AnvHOM {; u WwupuHoi ©;. HavanbHbIMK yyacTkamMu SBISHOTCS

npoxoabl Mexay paboummu Mmectamu, obopygoBaHvem, psagamu kpecen n 1.n. [py onpegerneHun pac4eTHOro
BpEMEHU 3BaKyaLun yYnTbIBaeTCA NPOMnycKHasi CIOCOGHOCTb BCEX MMEIOLLMXCS B MOMELLEHNSX, HA dTaxax U B
30aHMK 3BaKyaLNOHHbIX BbIXOAOB.

(B pea. Mpukasa MYUC PO ot 14.12.2010 N 649)
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[Ipy onpenesyieHMM PACUETHOT'O BPEMEHM IJIMHY U WMPMHY KaxXIOOT'0 ydacTka NIyTHU
9BaKyaluy IOJsg NPOEKTUPYEMEIX 3IaHMM UM COOPYXEHMN MNPMHMMAKOT 10 NPOEKTYy, a IJg
CcymecTByoIMX - 0O oGbaxkTy. IJIuMHYy 0OyTM IO JIECTHMYHBEIM MapliaM, a TakKxXe II0
naHmycaM M3MepsoT 00 »OJMHe Mapma. JiIMHYy OyTM B IBEPHOM NpOeMe MPMHMMAT
paBHOM HyJW0. [lpoeM, PpPAacCIOJIOXKEHHHM B CTeHe ToyumHOM Oojee 0,7 M, a Taxkxe
TaMOyp CledyeT CUMTaTb CaMOCTOSATEJIbHEIMM YydacTKaMM I'OPMBOHTAaJIbHOT'O IyTH,
VIMEIYMY KOHEeUHY IJMHy 1 .

i
PacueTHOe BpeMsa BBakyaluuy JIOOey t cjenyeT oNnpenesidTh KakK CyMMy BPEeMeHU

P
OBVKEHMSA JIOOCKOTO MOTOKAa MO OTHOEJIbHEIM ydacTkaM noyTu t no dopmyse:
i
t =t +t +t + ...+t , (I15.13)
P 1 2 3 i
rme t - BpeMsa IOBWXEHMs JIONCKOI'O INNOTOKa Ha II€PpBOM (HadaJlbHOM) ydacTKe,
1
MUH. ;
t , t , e t - BpeMA IOBMXEHMA JIOOCKOT'O IIOTOKAa Ha KaxIoM us
2 3 i

crrenymmyx Irocje IIepBoro ydacTka IIyTu, MHMH.

BpeMs IOBWXEHMs JIOOCKOT'O I[IOTOKa IO IIepBOMYy YydYacTKy IyTu t , MmMH.,

i
onpenendgeTca Ho QopMmyrie:
1
1
t = ——, (I15.14)
1 v
1
rge 1 - @OJMHa [OEepPBOTO ydacTKa IIyTH, M;
1
v - CKOPOCTB IOBWXEHMS JIOICKOT'O IOTOKa IO IOPMBOHTAaJIbHOMY IIYTM Ha
1
[IepBOM yuYacTKe, M/MUH. (onpemnesisaoT IO abuuie 05 B 3aBUCUMOCTM OT

JIOTHOCTM D) .
[IJIOTHOCTH OOHOPOIHOTO JIOOCKOT'O IIOTOKa Ha IIepBOM ydacTke nyTu D
i

onpernejigeTcda I1o @opMyne:

N x f
1
D = —————————————= , (I15.15)
1 1l x penbTa
1 1
roe N - uucJo JoOey Ha [NepBOM ydacTke, dYeJl.;
1
f - cpenHssg njomanb TOPM3OHTAJIBHOM IMNPOeKUUM udeJjioBeka, M2, IpMHMMaeMasd
pasuom 0,125;
IOejbTa - WMPMHAa [IepBOTO ydacTka NyTH, M.
1
CKOpPOCTBE V IOBWXEHMS JIOOCKOT'O INOTOKAa Ha ydacTKax IIyTH, CJIedyllMUxX [IoCJe
1

InepBoro, IIPMHManT jage] abauiie 5 B 3a@aBUMCHMMOCTM OT MHTEHCMBHOCTM IOBMXEHNMA

JIOCKOT'O IIOTOKa IIO0 KaxIoMy M3 3JBTUX YyJaCTKOB NyTH, KOTOpasd olpenejyideTCd OJId
BCeX Yy4WacCTKOB NyTH, B TOM UMCJIE UM IJIAd IOBEPHHEX IIPOEMOB, IIO @opMyne:

q X JernbTa
i-1 i-1
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(I5.16)
1 neJybTa
i
TIe mejbTa , IeJbTa - IMpPMHA pPaccMaTpMBAEMOTO 1-T0 M HpenmecTByKUETO
i i-1
eMy ydacTka IIyTH,
a., 49
i i-1

M;

— MHTEHCHMBHOCTUM IOBMXEHMA JIIOOCKOI'O IIOTOKa IIO paCCManMBaeMOMy

i-My M npepmecTByolEMy ydacTKaM IyTH, M/MMH .

VIHTEHCUMBHOCTHL IBWXEHMs JIONCKOI'O IMNOTOKa Ha I[I€PBOM ydYacCTKe NyTu J = (
i-1

5.1 1o dopmyse

onpeneyndaroT Ho Tabauie 1o

s 15)].

3HadeHu®o D ,
1

YCTaHOBJIEHHOMY

Tabnuua 5.1

MHTEHCMBHOCTL U CKOPOCTb ABUMXEHUA JNIOACKOIro noTokKa
Ha pa3HbiX y4aCTKax nyTe|7| 3BaKyauunn B 3aBUCUMOCTHU
OT MJIOTHOCTK NOTOKa

[IJIOTHOCTH I'OpMBOHTAaJNIBbHEM IYyTh IBepHOM JlecTHMLIa BHU3 JlecTHMLIa BBEpX
noroka D, npoem,
M2 /M2 CKOPOCTB | MHTEHCUB— VHTEH- CKOPOCTB | MHTEHCUB— CKOPOCTB | MHTEHCUB—
v, HOCTb d, CMBHOCTbBb v, HOCTb d, v, HOCTb d,
M/MMUH . M/MUH . q, M/MUH . M/MUH . M/MMUH . M/MUH .
M/MUH .
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 15 13,5 8,5 8 7,2 11 9,9
n 6boJiee
HpMMeanme: MHTEHCUMBHOCTb IOBVDKEHMSA B IBEPHOM npoeMe IIpM IIJIOTHOCTU
noroxka 0,9 wm ©Gomee, paBHas 8,5 M/MMH., yCTaHOBJIEHA IOJiS OBEPHOI'O IpoOeMa
mupuHOM 1,6 M u OoJjlee, a OpM IOBEPHOM MNpPOEMe MeHbllel MUMPMHE MHTEHCUBHOCTHb
OBMXEHUS CcJjlemyeT onpenensars no dopmyne g = 2,5 + 3,75menbra.
1
Ecam 3HadeHMe (g , onpenejyseMoe IO boDMvne (H5.16ﬂ, MEeHbIle MJIM PAaBHO
i
q , TO BpeMA IOBMXEeHMA I[I0 ydacCTKy noyTmu t , MMH., PaBHO:
max i
1
1
t = ———o, (I15.17)
1 v
i
Ipy 3TOM 3HadeHMud g , M/MMH., clemyeT NPMHMMATb PAaBHEIMU:
max
KoHcynbTaHnTlntoc
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16,5 - 4nsa ropnsoHTanbHbIX NyTen;
19,6 - ansa OBepHbIX NPOEMOB;
16,0 - ANa NecTHULbI BHUS3;

11,0 - Ansa necTHMUbI BBEPX.

Ecim SHadYeHnue gq , OlpeneJyIeHHOe 1o

1

bogmxne 1H5.16ﬂ, fosblie g

, TO
max

LIMPUHY nejibTa IOaHHOT'O ydacCTKa IIyTM CJleOgyeT YyBeJIMuMBaTh Ha TakKoe 3HaudveHUue,

1
Py KOTOPOM cobonaeTcs ycioBue :

(I15.18)

Mpn HEBO3MOXHOCTU BbINOSIHEHMS YcnoBus [115.18] MHTEHCMBHOCTL M CKOPOCTb ABMXEHUSA JHOACKOrO
noToka Mo y4vacTky i onpegensoT no [adnuvue 5.1 npu 3HadeHmn D = 0,9 n Gonee. lNpu atom cneayet

YYnUTbIBATb BPEMA 3a0€PXKKN ABUXEHUA nogen ns-3a 06paaoBaBmerocs| ckonneHua.

n3—3a O@paBOBaBmeTOCH

(i+1) omnpezmemnsgeTcs 1o

(I15.19)

npu njaorHocty 0,9 m

Opy BXOXIEHMM Ha KOTOPEM 00paz30BajioCh

BpeMms 3amepxku t OBMXEHMS Ha ydacTke 1
3ang
CKOIIJIEHMS JHOIEel Ha TpPaHulle C [HOCJenyllyM y4JacCTKOM
dbopmyte:
i 1 1
t =N x f X (———======="""""= = ——
3an g X OejbTa g X meibTa
D i+1 i i
roe N - KOJMUECTBO JIOIEM, dYel.;
f - njomanbs TOPMBOHTAJILHOM NPOEKUMUM, M2;
q - MHTEHCMBHOCTBL IBWXEHMUs uepes ydacTok (i+1)
D
Gojiee, M/MMH. ;
nenbTa -  umMpuHa ydJacTKa, M,
i+1
CKOIIJIEHME JIoIe;
q - MHTEHCUBHOCTBL IOBMXEHUS Ha ydacTke 1, M/MUH.;

i
nejibTa — WLIMPpMHa IpenuecTByK Iero ydJacCTKa i,
i
BpeMH CylleCTBOBaHMA CKOIUJIeHuA t

CK
N x f
t = e
CK g xb
D i+1
PacueTHOe BpeMsa SBaKyaluuy O ydacTky i,
Yy4acTKOM (1+1) oBpaz30BajyioCh CKOIUJIEHME JIonei,
CKOIJIEHUS t PacueTHOE BpEeMS SBaKyalum 1o
CK
onpenesyiaiTh [0 QopMyJie:
1
i
i
t = ————= + t
i v 3an
i i
i
[Ipy COMsAHMM B Hadajle ydacTka 1

M.

oByx 1 OoJlee JIOOCKMX IIOTOKOB
) MHTEHCUBHOCTb OBMXEHMsS ¢ , M/MMH., oOmNpenessercs o dopMyre:

Ha ydacTke 1 omnpenesnsercs no dopmyse:

(I15.20)

B KOHLEe KOTOPOI'O Ha TI'paHule C
PaBHO BpPEMEHM CYWEeCTBOBaAHWMA

yyacTky 1 momnyckaeTcs

(I15.21)

(puc.

KoHcynbTaHnTlnroc

www.consultant.ru

Ctpanuua 52 us 57

HageXxHasa npaBoBas nogaepxka


www.consultant.ru
www.consultant.ru

Mpukaz MYC P® ot 10.07.2009 N 404

(pea. ot 14.12.2010)

"O6 yTBEPXOEHUN METOANKUN ONpeaeneHnst pacqeTHbIX BENUYNH NOXaPHOTo
pvcka Ha NPOU3BOACTBEHHbIX 0bbekTax"

(3apernctpuposaHo B MuHiocte PO 17.08.2009 N ...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

SUMg X nejbTa
i-1 i-1
q = ———m—m———————— - ’ (I15.22)
i mesbTa
i
roe g — MHTEHCMBHOCTBb IBWXEHUA JIOOCKMX [NOTOKOB, CJMBARIMXCA B Hadale
i-1
yyacTka i, M/MMH.;
neJbTa - WMPMHA Yy4YacCTKOB NyTU CJIMSAHUA, M;
i-1
IoeylbTa - LIMPMHA paccMaTpMBaeMOTO ydacTka NyTH, M.
i
Ecom 3HadeHue (q , ONpeIeJjieHHOe IO bopmyie (H5.22ﬂ, fosble g , TO
i max

LIMPVIHY LOeJibTa OJaHHOT'O ydacCTKa NyTr cJjiengyeT YBeJIMUMBaTbB Ha TaKoe 3HadYeHue,

i

yTOOB COOJIIOAJIOCE YCJIOBUE (I15.18)]. B »ToMm cllydyae BpeMsa IOBMXEHMS II0

y4acTKy 1 ompemejssgeTcs 0O bongﬂe gH5.l7ﬂ.

61‘-7

8[—1

1 — nauano ywacmka i

Puc. 1M5.1. CnvsaHne nogckux NoToKoB

PEKOMEHOYEMbIV METOA

[MpunoxeHne N 6
K MeTogmku

ONPEQOENEHNA YOENBbHBIX YACTOT PASNNYHBLIX TUMNOB PASFrEPMETU3ALINA

MATMCTPAJIbHOIO TPYBOIMNPOBOOA

KoHcynbTaHTlIntoc tant
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(BBegeH lMpukazom MUC PO o1 14.12.2010 N 649)

YaenbsHas 4actoTa pasrepmMeTu3aLnm NMHENHON YacTu MarucTpansbHoro TpybonpoBoaa onpeaensercs
crnegyroLmm obpasom:

a) Ha OCHOBE CTAaTUCTUYECKMX AaHHLIX onpepenseTcs 6asoBas yacToTa pasrepmeTvsaunn Agp. Mpw

OTCYTCTBUM [J@HHbIX ANSi BHOBb NPOEKTUPYEMbIX MArucTparnbHbIX TPY6ONpoBOAOB AONYCKAETCS Axp NPUHUMATBL
paBHOW:
=7 1A )
1L4-107 roo™-M™ ans maructpanbHbIX ra3onpoBo/oB;

2.7-107 ron™ M7 gns mMarncTpanbHbiX HeddTernpoBoa0B;

©0) BbiAeNsOTCA paccMaTpuBaemMble NPy NPOBeAEHNM Pac4ETOB TUMbLI pasrepMeTm3aunm:

ONs MarncTpanbHbIX ra3onpoBOaOB:

j =1 - npokonbl (TpeLuunHbl, TOYEYHbIe OTBEPCTUS), onpeaensdemMble Kak 0OTBepCTUS ¢ auameTpom 20 mm;

j = 2 - oTBEpCTUSA C AMameTpomMm, paBHbiM 10% OT guameTpa marncTpanbHoro TpybonpoBoaa;

j = 3 - pa3spbiB, onpegensembli Kak oOpa3oBaHMe OTBEPCTUS pa3MepoM, paBHbIM aAMaMeTpy
MaruncrpanbHoro TpybonpoBoaa;

AN MarncTpanbHbIX HedTenpoBOJOB:

j =1 - "cBuuyun" - otBepcTns ¢ xapaktepHoiMn pasmepamun 0,3-Lp/D (Lp - xapakTepHbli pasmep
NPOAONbHON TpewmHbl, D - yCnoBHbIM guameTp MaructpanbHoro Ttpybonposoga), nnowanb AedeKTHOro
oTtBepcTus - 0,0072-So (So - nnowaab NonepeyHoro ceveHnss MarmcTpansHoro Tpybonposoaa);

j = 2 - TpeLUmHbI, xapakTepHbI pasmep 0,75-Lp/D, nnowwaab agedektHoro oteepcTus - 0,0448-So;

j =3 - "MnbOTMHHBIN" pa3pblB, xapakTepHbln pasmep 0,75-Lp/D, nnowanb AedeKTHOro oTBepcTus -
0,179-So.

HonyckaeTcst npy cOOTBETCTBYOLEM 06OCHOBAaHMUN y4MUTbIBATL U ApYyrve TUMbl pasrepMeTusaumu;

B) paccMaTpMBatoTCS LWECTb NPUYUH pasrepmeTusaumm (i =1 ... 6 - Tabnuvua 16.1);

r) yaenbHas 4YactoTa pasrepMeTusaLmmn JIMHENHOW YacTh MaructpansHoro TpybornpoBoga ans j-ro tmna
pasrepmeTM3aumy Ha y4actke m TpybonpoBoga onpegenseTcsa no hopmyre:

A (m) = fﬂi f:(m)/ 100, (M6.1)

i=1

roe Ap - 6asoBas yacToTa pasrepmMeTM3aLM1 MarucTpanbHoro TpyGonpoBoaa, rom

_}‘:_(??I:}— OTHOCUTENbHaa AONs -0/ MPWYMHBI pasrepMeTusauun Ans j-ro Turna pasrepMmeTMsauum Ha
yyacTke m marucTparnsHoro Tpy6onpoBoaa;

[) BENUYUHbI f; ANS pasfuYHbIX TUMOB pasrepMeTu3aumMn Ans pasfnyHbIX Y4acTKOB MarucTpasibHOro
TpybonpoBoaa onpeaenstoTcs no opMynam:

17 = Aip Hoe oo s Ko, (1M6.2);
frj = Hjep Koz, (N6.3);

Fi; = Fajop Fome *Fons, (NB.4);

fay =Fazp FzsKogpy, (N6.5);

Jf;v:' = fi_,:'cp i kmy (M6.6);
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[ata coxpaHeHus: 03.08.2013

fs; = Som, (N6.7);
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- MonpaBoYHble KO3(DULMEHTLI, onpeaensiemble

no rabnue 6.2 ¢ y4eToM TEXHUYECKMX XapaKTePUCTUK MarncTpansHoro Tpybonpoeoaa.

Tabnuua N16.1

Cpe,D,HeCTaTI/ICTI/ILIeCKaFl OTHOCUTENbHaA oA aBapun, Bbl3BaHHbIX

OaHHOW MPUYMHOM, HA MarucTparnbHbiX TpybonpoBoaax

puurHa CpenHecTaTuUCTUUECKAss OTHOCUTEJIbHAS HOJIA aBapuu,
BEISBAHHEIX HOaHHOM NpuumMHOM, £ (m), %
ijep
[IPOKOJIEL oTBEpPCTHME paspeB BCETo
(TpewmHH) ,
TOUYEYHEE
OTBEPCTUSA
j=1 j =2 j=3
i = 1|BHemnee Bo3gmencrTBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpourensbcTra,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nedpexT MaTepmasioB
i = 3|Kopposusa 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|IBumxeHre TpPYyHTa, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BAHHOE
IPYPOOHEIMA
ABJIEHUAMM
i = 5|0umbxy oneparopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|lIpoune u 6,5/6,5 0,2/0,2 0/0 6,7
HEV3BECTHEE NPUUMHEL
JIToTO 50,3/55,0 |35,51/35,0 14,2/10,0 100

MprmeyaHue. B uucnutene npvBeaeHbl 3HAYEHUS A1t MarMcTpanbHbIX ra3onpoBO4OB, B 3HaMeHaTene -
MarmcTparnbHbIX HedTenpoBOLOB.

Tabnuua 6.2

lMonpaBoyHble KO3 PUUMEHTBI K CpeaHecTaTUCTUYECKON

OTHOCUTESTbHOW JONN aBapumn

[MonpaBOYHHY KO3QOULMEHT

3HadeHMe MOINPaBOYHOTO
ko9 bOMIMeHTa

IlonpaBOYHEM kO3QduuMeHT k

TOJIVMHEL CTEHKU pr@OHpOBOHa nejibTa

3aBUCHAILMI OT k =

TC TC

(MM) = exp[-0,275 (nenbTa-=6) ]
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ITonpaBOYHEI xoabdrLMEeHT k 3aBUCALMI  OT
3T
MMHMMAJIBHOM TUIyOMHBE 3aJIOXeHMUs TpydOomnpoona (M) :
menee 0,8 wm; k 1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bosiee 1 M k = 0,73
3T
ITonpaBOYHEM xoabduuMEeHT k oJisg y4acTKOB
HHO
Iepexonos, BBINTOJIHEHHEIX METOIOM HAKJIOHHO
HalpaBJIeHHOTO OypeHus (majee - HHB) :
Ha ydyacTKax 3TUX [IepexoloB; k =0
HHO
BHE D3TUX YyUaCTKOB k =1
HHO
IlonpaBOYHEM KO2QOMUMEHT k nepexonos udepes
nepl
MCKYCCTBEHHbBE MNPENATCTBUA:
Ha Iepexolax dYepes aBTOOoOpOoIH, XeJle3HEIe k =2
OOPOTY M MHXEHEPHHE KOMMYHUKALUMU; nep
BHE IepexonoB JmOO Ha HUX [IPedyCMOTPEHEL k =1
3ammMTHEe QYyTIIApE (KOXYXM) M3 CTaJIbHEIX TPYyO nep
C TepMeTM3auMey MeXTPyOHOTO IIPOCTPaHCTBa
ITonpaBOYHEIM KO2QOMLUMEHT k VUM TEHIB Ao’
on
IpVYMEeHEeHMEe MaTepuaJjioB M CPenCTB KOHTPOJIA [Opu
CTPOUTENILCTBE :
nJisa TPpyDOONPOBOLOOB, MIOCTPOEHHBIX B k 1
COOTBETCTBMUM C TpeOOBaAHNAMU HOPMaTVBHEX on
IOOKYMEHTOB;
OPM MCHOJIb30BAHMM YJIYUIIEHHHX MaTepuaJioB U k = 0,07
IOTOJIHUTEJIb HEIX cpencTe KOHTpPOJIS npu on
CTPOMTEJILCTBE M IOCJenyouen SKCIUTyaTalumm
TPyOONPOBOLOOB
IlonpaBOYHEIM xosbbuuMeHT k , YVUMTEIB AWM
KTC
BIMSAHME TOJIIMHBL CTEeHKM TpybonpoBona (MM) Ha
YacTOoTy pasTrepMeTM3auMy 10 NPUMUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 mo 10; k =1
KTC
Bosee 10 k = 0,03
KTC
IlonpaBOYHEIM xosbbduumeHT k , YUMTELB Ao
KII3
BIIMSAHME IIPMMEHSEMBIX CMCTEM 3alMTH OT KOPPO3UM:
i TPYyOONpPOBONOB, IIOCTPOEHHHIX B k =1
COOTBETCTBMM C TpeOOBaAHMAMM HOPMAaTUBHEIX KII3
IOOKYMEHTOB;
IPM MCIOJIb30BAHUN YJIYUINIEHHOY CUCTEMBl SallMTH k = 0,16
(TMnn ¥ KadecTBO M3OJIALUMOHHOTIO IOKPBITUSA, KII3
BIIEKTPOXMMMNYCCKAA 3aWLmUTa, BHYTPUTPYyOHaA
OMAaTHOCTMKA M T.Il.)
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ITonpaBOYHEM xoabdnuMeHT k 3aBucsaumi  or| k =
arg arno
ouameTpa Tpybonposoma D (Mm) = exp[-0,00156(D-274)]
[TonpaBOYHBIN KoodbuLmeHT k , YVUMTEIB Ao
nep2
IPOXOXIEHME TPacCH TpyDOONpoBOIa Yepes BOIHBE
nperpans ¥ 3ab0JIOUeHHHE Yy4JacCTKMU:
I0Jis BOIHEIX IIperpan k
nep
0i1a 3ab00JIOUEHHEIX Yy4YaCTKOB k
nep
IpM OTCYTCTBMM I[I€PEXOIOB BBINTOJIHE HHEIX k
MeTonoM HHB nep
[lonpaBoOuUHHE kO®bbdMurenTt k 3aBUC AU or|k = exp[-0,004 (D-264) ]
on on
oynaMerpa TpybonpoBona D (Mm)
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