3apeructpmpoBaHo B MuHiocte PP 17 aBrycta 2009 r. N 14541

MWUHUCTEPCTBO POCCVII;ICKO?I ®EQEPALIUU MO OENAM MPAXOAHCKOW
OBOPOHbI, YPE3BbIYAUHbLIM CUTYALIUAM U IUKBUAALIUK
NOCNEACTBUUN CTUXUUHDBIX BEACTBUN

NMPUKA3
ot 10 uronsa 2009 r. N 404

OB YTBEPXAEHUM METOOUKHU
ONPEOENEHUA PACYETHbIX BEJTMYUH NOXAPHOIO PUCKA
HA MPOM3BOACTBEHHbIX OB bEKTAX

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

B cootBeTcTBUMM ¢ PepepanbHbiM 3akoHOM OT 27 pekabpsa 2002 r. N 184-d3 "O TexHMYecKom
perynupoBaHumn" <*> n NoctaHoBneHnem lNpaButensctea Poccunckon depepaumm ot 31 mapta 2009 r.
N 272 "O nopsigke npoBegeHust pacyeToB MO OLEHKEe MNOXapHOro pucka" <**> npukasbiBato:

<*> CobpaHuve 3akoHopaTtenbctBa Poccunckon depepaumm, 2002, N 52 (yactsb 1), ct. 5140; 2005,
N 19, ct. 1752; 2007, N 19, cT. 2293; 2007, N 49, cT1. 6070; 2008, N 30 (4acts Il), cT. 3616.

<**> CobpaHue 3akoHogaTenbcTBa Poccuiickon ®enepaunn, 2009, N 14, ct. 1656.

yTBep/J,VITb npunaraemyro MeToguky onpeneneHma pacydeTHbIX BEJIMYMH MNOXXapHOro pucka Ha
Nnpon3BOACTBEHHbIX obbekTax.

MepBbI 3amecTuTeNnb MUHUCTPa
P.X.UANWKOB

Mpunoxexue
Kk Mpukady MYC Poccum
ot 10.07.2009 N 404

METOOUKA
ONPEOENEHUA PACYETHbIX BEJIMYUH NOXAPHOIO PUCKA
HA NMPOMN3BOACTBEHHbIX OB bEKTAX

(B peq. Mpukaza MYC PO ot 14.12.2010 N 649)
|. O6LKre nonoxeHus

1. Hacroswaa wmeToguMka onpegeneHuss pacyeTHbIX BEMNWYMH  MOXApHOrO  pucka Ha
Npou3BoACTBEHHbIX obbekTax (ganee - MeTogmka) ycTaHaBnvBaeT MOPSAOK pacyeTa BenUYWH
MOXXapHOro pMcka Ha NPOU3BOACTBEHHbIX OObeKTax (aanee - OOBbEKT).

MonoxeHus HacToswen MeToankm He pacnpoCTPaHATCA Ha ONpefeneHne pacyeTHbIX BENUYUH
MOXXapHOro pyucka Ha NPOU3BOACTBEHHBLIX OObeKTax CMeLUManbHOro Ha3HadeHusl, B TOM Yucne obbekTax
BOEHHOIO HasHayeHusl, obbeKkTax npou3BoACcTBa, MepepaboTkM, XpaHEeHWUs pPagUOAKTUBHBIX U
B3pbIBYaTbIX BELLECTB U MaTepuarnioB, OObEKTax YHUHMTOXEHUS U XPaHEHUS XMMUYECKOTO OpYXMS U
CpeacTB B3pbIBaHWs!, Ha3EMHbIX KOCMUYECKUX OOBbEKTAX U CTapTOBbLIX KOMMIIEKCAX, FOPHbIX BbipaboTkax,
oObeKkTax, pacrnonoXeHHbIX B fiecax.

(8 pea. MNMpukaza MYC PO ot 14.12.2010 N 649)

2. PacyeTbl MO OLEHKe MOXapHOro pucka NPoOBOAATCHA NMyTEM COMOCTaBMEHUS PACHETHbIX BEMWNYMH
MoXapHOro pucka C COOTBETCTBYIOLUMU  HOPMATMBHbIMW  3HAYEHUSIMU  MOXapHbIX  PUCKOB,
yCTaHoBreHHbIMK denepanbHbiM 3akoHOM OT 22 monsa 2008 r. N 123-03 "TexHu4eckuin pernameHT o
TpeboBaHuAX noxapHow 6esonacHocTn" <*> (ganee - TeXHUYECKU pernameHT).

<*> CobpaHue 3akoHoaaTenscTBa Poccuiickon depepaumm, 2008, N 30 (vacts 1), cT. 3579.

3. Onpe,u,eneHMe pac4YeTHbIX BEJIMYMH NOXAPHOro puUCKa Ha obbekTe OCyLleCTBNAEeTCA Ha
OCHOBaHWUu:



a) aHanmsa noXxxapHow onacHOCTUN 00bLEKTa;

6) onpefeneHns YacToTbl peanu3aunn NoXapoonacHbIX CUTyaunii;

B) NOCTPOEHMUS Nonen onacHbIX akTopoB noXxapa Angd pasnuyHbIX CLeHapueB ero passuTus;

) OUEHKM MOCneacTBUA BO3LAENCTBMSA onacHbix (DAKTOPOB MoXkapa Ha el Ana pasnuyHbiX
CLieHap1eB ero pa3BuUTuUs;

4) Hannums cuctem obecnedeHns noxapHon 6e30NacHOCTM 34aHNN, COOPYXXEHUN N CTPOEHWIA.

4. PacuyeTHble BENWYMHbI MOXapHOro puUCKa SIBNSKOTCA KONUYECTBEHHOW MEpPOW BO3MOXHOCTU
peanu3auuy noXkapHowm onacHocTy obbekTa 1 ee NocneacTBMn ANd noaen.

KonuyecTBeHHON Mepor BO3MOXHOCTW peanu3aLmm NoXapHon onacHoCcT o0bekTa ABMSIETCS PUCK
rmbenu ntogen B pesynbtaTe BO3AENCTBMSA onacHbiX akTopoB Noxapa, B TOM YKChE:;

puck rméenn paboTHMKa 00bLEKTa;

puck rméenn ngen, Haxogdawmxcsa B cenutebHom 3oHe BO6nn3m obbekTa.

Puck rmbenu niogen B pesynbTaTe BO3OENCTBUSI ONacHbiX (HakTOpPOB Moxapa Ha obbekte
XapaKTepunayeTcst YACIIOBbIMU 3HAYEHUSIMU UHAMBUOYANbHOMO M COLMarnbHOro NnoXapHbIX PUCKOB.

5. Ana uenen HacTosiwen MeToankn NCNONb3YTCA OCHOBHbIE MOHATUS, YCTAHOBIEHHbIE CTaTbeN
2 TexHnyecKkoro pernameHTa.

Il. O6lume TpeboBaHKA K ONpeaeneHnto pacyeTHbIX BENUYMH
NoXapHoro pucka

AHanus no>|<apH017| onacHocTu ob6bekTa

6. AHanua noXkapHom onacHocTu obbekTa NpeaycMaTprBaeT:

a) aHanuM3 MoXapHOW OMaCHOCTU TEXHONOTMYECKOW cpedbl U MapameTpoB TEXHONOTMYECKMX
NpoLLeCCoB Ha OOBLEKTE;

6) onpegeneHve nepeyvHs MoXapooMnacCHbIX aBapWMHbIX CUTyauun M NapameTpoB AMs KaK4oro
TEXHONMOrM4ecKoro npouecca;

B) onpeneneHne Ond Kaxnoro TexHOosnorn4yeckoro npolecca nepedHa npuyvnH, BO3HUKHOBEHME
KOTOPbIX NO3BOMSET XapaKTepmM3oBaTbh CUTYaLMIO KakK MOXapoonacHyo;

r) NOCTPOEHME CUeHapuveB BO3HWKHOBEHUSI U pas3BUTUSA MOXApOB, BReEKyLUMX 3a cobon rnbenb
nogen.

7. AHanus noXapHoOW OMacHOCTU TEXHOJIOMMYECKOW cpedbl U MapaMeTpPoB TEXHONMOMMYECKUX
NpoLeccoB Ha 0ObeKTe NpedycMaTpuBaeT COMOCTaBMEHUE NoKa3aTernen noXXapHom onacHOCTU BELLECTB
n MaTtepuanos, obpallalLmnxca B TEXHONOrMYECKOM Mpolecce, C MapameTpamMu TEXHOJOrM4eckoro
npovecca.

lMepeyeHb nNoOTeHUMAmNbHBIX WUCTOYHWKOB 3aXXWUraHusl MOXapOOMaCHOW TEeXHOMorMdeckon cpenpl
onpegensdeTcs MNOCPEACTBOM COMOCTABIEHUs] MapaMeTPOB TEXHOJOTMYECKOro npouecca U WHbIX
WCTOYHVKOB 3a)XWUraHusi C NokasaTensamMu NoXXapHOM ONacHOCTU BELLECTB N MaTepuaros.

8. OnpegeneHne nepeyvHs NOXapoOOMNacCHbIX aBapWMHbIX CUTyauui M napamMeTpoB ANs KaK4oro
TEXHONMOrM4YecKoro npouecca OCYLLECTBNSAETCA HAa OCHOBE aHanv3a MOXapHOW OMaCHOCTU KaXgoro us
TEXHONMOrMYEeCKNX MpoLIeCcCcoB, npegycMaTpuBarolero BblOOp cuTyauui, nNpu peanusaumm KOTOpbIX
BO3HMKAET OMacHOCTb AMs MoAen, HaxoOdaWmMXcs B 30HE NopaXeHust onacHbiMU pakTopamu noxapa,
B3pbIBa 1 CONYTCTBYOLLMMU NPOSIBIIEHUSIMU OMNacHbIX (hakTopoB noxapa.

He nognexat pacCMOTPeEHUIO cUTyaluu, B pesynbTaTe KOTOpbIX He BO3HMKAET OMacHOCTb AN
XXU3HU 1 300POBbSA NoAEN. TN CUTYyaLUN He YUUTBLIBAIOTCA MPU pacdeTe NoXxapHoro pucka.

9. [Ons «kaxgoh noxapoonacHOM cuTyaumm Ha oObekTe NpMBOAUTCA OMUCAHUE MPUYUH
BO3HWKHOBEHNSA U Pa3BUTUS MOXapOOMacHbIX CUTyauui, MECT UX BO3HUKHOBEHUSA U haKTOpPOB Mnoxapa,
NPeACTaBMsOWMX ONACHOCTb A5 XXM3HW M 300POBbS NIOAEN B MECTaX UX NPedblBaHUS.

10. Ons onpegeneHus NPUYMH BO3HMKHOBEHMSI MOXAPOOMACHBLIX CUTyauui paccMaTpuBaloTCs
coObITUSA, peanu3aumsi KOTOpbIX MOXET MPUMBECTM K OOpasoBaHUKO roprodert cpedbl U MOSBIEHMIO
WCTOYHMKA 3aKUraHWsl.

Haunbonee BepoOSATHBIMU COOLITUSMU, KOTOpblE MOMYT SBAATLCA MPUYMHAMK  MOXapOOnacCHbIX
CUTyaumn Ha oObeKkTax, CYMTaKTCA criegytoLme cobbITUs:

BbIXO4 MapameTpoB TEXHOMOrMYECKMX MPOLIECCOB 3a KPUTUYECKME 3HA4YeHWs, KOTOpbIN BbI3BaH
HapyLleHMemM TexXHONMOrMYyeckoro pernameHTa (Hanpumep, nepenuB XMOKOCTU MNP CAVBO-HaNMBHbIX
onepauuax, paspyleHue o6opynosaHm9| BCneacrteue npeBbllUEeHNA OaBleHna Mo TEXHONMOrn4yeckmum
npuynHam, nosAslneHne MUCTOYHWUKOB 3aXXuraHuma B MecTax 06pasoBaH|/|;| roprovmx rasonapoBo3ayLUHbIX
cmecen);

pasrepMeTu3auusa  TexXHonornyeckoro o0opyaoBaHusl, BbI3BaHHAs MeXaHU4eckuM  (BnusiHWe
MOBbILLEHHOMO UMW NOHWKEHHOTO AaBMEHNs, AMHAMWUYECKMX HArpy3oK 1 T.M.), TemnepaTypHbiM (BNusiHMe
MOBBLILUEHHbIX WM MOHWXKEHHbLIX TeMnepaTyp) M arpecCcuBHbIM XMMMWYECKUM (BIMSIHAE KUCITOPOLHON,
CEPOBOOPOAHON, ANEKTPOXUMUYECKON N BUOXMMNYECKOIN KOPPO3MM) BO3AENCTBUSAMM;



MexaHu4yeckoe noBpexaeHne obopyaoBaHuMs B pesynbTate ownbok paboTHMKa, nageHus
NpegMeToB, HeEKaYeCTBEHHOrO MPOBEAEHUS PEMOHTHBIX W perfaMeHTHbIX paboT u T.n. (Hanpumep,
pasrepmeTu3aums 00OpyOooOBaHUSA WM BbIXOL, W3 CTPOsi 3MEMEHTOB €ro 3awuTbl B pesynbraTe
NMOBPEXOEHUST NPU  PEMOHTE WU  CTONMKHOBEHWS C XKENEe3HOLOPOXHbIM UMM aBTOMOOMITbHbLIM
TPaHCMOPTOM).

11. Ha ocHoBe aHanu3a NOXapHOW oOnacHOCTM OObekTa, Npu HEeOOXOAMMOCTW, NPOBOAUTCS
onpegeneHve KoMmmnnekca AOMNOMHUTENBHBIX MEPONPUATUNA, U3MEHSIOLLMX NapamMeTpbl TEXHONTOMMYECKOro
npouecca o ypoBHsi, obecrnedmnBaroLLero 4onyCTUMbIA NOXaPHbIA PUCK.

12. [na BbIABNEHUS MNOXapoonacHbIX CUTyauun OCYLLEeCTBRSeTCA AeNneHne TexXHOMOorm4eckoro
0o6opyaoBaHuUsl (TEXHOIOTMYECKMX CUCTEM), MPU WX HaMMuMM Ha OObEKTE, Ha Y4yacTKu. YKasaHHoe
aeneHme BbINONMHAETCA wucxoad w3 BO3MOXHOCTU paa,qeanoM repmeTnsadmm 3TUX Y4YacCTKOB MNpu
BO3HUKHOBEHUN aBapun. PaCCManI/IBaIOTCFl noXapoonacHble cutyaumMm Kak Ha OCHOBHOM, TaK WU
BCnomMoratesibHOM TexXHOJIorm4eckom o6opynosaHmm. Kpome 9TOro, y4nTbiBaeTCA TakKXe BO3MOXHOCTb
BO3HMKHOBEHUA nNoXapa B 30aHUAX, COOPYXEeHUAX U CTPOEeHUAX (,u,anee - 3,D,aHI/I$|) pasnn4yHoro
HasHa4yeHwusi, PacnosioXeHHbIX Ha TeppuTopmmK obbekTa.

B nepeyHe noxapoonacHbiX CUTyauuiA MPUMEHUTESNBHO K KaXOOMy y4dacTKy, TEXHONOrM4eckow
yCTaHOBKe, 30aHU0 00bekTa BbIAENAITCS rPynnbl NoXXapoonacHbIX CUTyauuii, KOTOPbIM COOTBETCTBYIOT
OOWHaKoBble MOAENWN NPOLECCOB BO3HUKHOBEHUS N PA3BUTHSI.

Mpn aHanuse noxapoonacHbIX CUTyaLWh, CBA3aHHbIX C pasrepMeTu3aumernt TEXHOMOrM4Yeckoro
obopynoBaHus, paccmMaTpuBalTCA YTEYKM MNPU pasfinyHbiX AuamMeTpax UucTeyeHuss (B TOM 4yucne
MakcumarnbHble - MpyW  MOMHOM  paspylleHun o0opyooBaHUS MM MOABOAALLMX/OTBOASLLMNX
TpybGonpoBoaoB).

OnpefeneHve YacToTbl peanu3aunmy NoXkapoonacHbIX CUTyaLui

13. [Ina onpegeneHns 4acToTbl peanv3aumm noXxapoonacHbIX CUTyaLMn Ha 00bEKTE UCMONb3yeTcs
nHdopmaums:

a) 06 oTkasax obopygoBaHus, MCMOMbL3YEeMOro Ha OO beKTe;

0) 0 napameTpax HagEeXXHOCTU UCNONb3yeMOro Ha 0bbekTe 06opyaoBaHMS;

B) 06 OLWMBOYHbLIX AeNCTBUSX paboTHMKA 0OBbEKTa;

r) o rmapomMeTeoporiorMyeckon obCcTaHoOBKe B paioHe pa3meLleHnst obbekTa;

4) 0 reorpadn4ecknx 0COOEHHOCTSAX MECTHOCTU B paioHe pa3MeLLeHust oobekTa.

14. [Ina onpegeneHus 4acToTbl peanv3aumy NoXapoonacHbIX CUTyauui MOryT MCNoNb30BaTbCA
CTaTUCTMYECKME AaHHbIe MO aBapUAHOCTU MMM pacyeTHble AaHHble MO HaOEeXHOCTU TEXHONOTrMYeCcKoro
obopyaoBaHus, COOTBETCTBYHOLLME cneunduke paccMaTpusaemoro obbekra.

15. NHdpopmauus o yactoTax peanusauumn noxapoonacHbiX cuTyauui (B TOM Yncrie BO3HMKLLMX B
pesynbrate ownbok paboTHuKa), HeobOxoauMMasi ANS OUEHKM pucka, MOXeT OblTb mnony4deHa
HEenocpeacTBEHHO U3 [AaHHbIX O (PYHKUMOHUPOBAHMU WCCriegyemMoro obbekta WM M3 JaHHbIX O
OYHKUMOHMPOBaHUN Opyrnx nogobHbIx 06bEKTOB. PekomeHayemble cBeAeHMs NO YacToTam peanusaumu
WHULMMPYIOLLIMX MOXapoonacHble CUTyauum cobbITUA AN HEKOTOPbIX TUMOB 0OOpPYyAOBaHUSA OOBHLEKTOB,
YacToTaM yTevek M3 TeXHoMNornyeckmx TpybonpoBodoB, a Takke YacToTam BO3HMKHOBEHMWS NOXapoB B
3gaHuax npuseaeHsl B npunoxeHun N 1 k HacTodawen MeTtoguke.

MocTpoeHne nonew onacHbIX hakTOPOB Moxapa AN pasnnyHbIX
CLieHapu1eB ero pasBuTus

16. Npn nocTpoeHUn nonen onacHblx akTOPOB NoXxapa Afs PasfnnYHbIX CLEHApUEB ero pasBuUTUs
YUMTbIBAKOTCS:

TENfoBoe u3nydeHne npu ¢akernbHOM TFOPEHUKN, MNOXapax MNPOMMBOB TOPKOYMX BELLECTB Ha
NMOBEPXHOCTb N OrHEHHBIX LLapax;

n30bITOYHOE JaBreHne U MMMyNbC BOSHbI AaBNEHMS NMPW CrOpaHMK ra3onapoBO34YLUHOW CMECHU B
OTKPbITOM NPOCTPAHCTBE;

n3bbITOMHOE [OaBfeHMe W WUMMNYNbC BONHbI [aBfieHWss Npu paspbiBe cocyna (pesepsByapa) B
pes3ynbTaTe BO3AENCTBUSA Ha HEro ovara noxapa;

n36bITOYHOE AaBMEHUE Npy CropaHMmn ra3onapoBo3ayLLIHON CMECHK B MOMELLEHWY;

KOHLIEHTPaLMS TOKCUYHBIX KOMMOHEHTOB NPOAYKTOB rOPEHNS B NOMELLLEHWM;

CHWXXEHME KOHLIeHTpauumM Kucrnopoaa B BO3ayxe NOMeELLEHMS;

3agbiMnieHme atMmocdepbl NOMELLEHNS;

cpeaHeobbeMHas Temnepatypa B NoMeLLEHWY;

abaau, uckntodeH. - Mpukas MUC PO ot 14.12.2010 N 649;

paclmpsioLmnecsa NpoayKTbl CropaHnst Npu peanunsaumm noxapa-BCrblLLKU.

OueHka BENMUYMH yKasaHHbIX (DakTOPOB MPOBOAMTCSH Ha OCHOBE aHanm3a (OU3NYECKUX SIBNEHUN,
NpoTEKaKLWMX MNpM MOXapOoOoMNacHbIX CUTyauusax, Moxapax, B3pbiBax. [lpu 3ToM paccmatpuBaroTcs



cnegywolime npoLecchl, BO3HUKAKOLME NpU peanusauuu noxapoonacHbIX CUTyaLMin M NoxapoB Wnu
SABNSOLIMECH MX NOCneacTBusMM (B 3aBUCMMOCTU OT Tuna obopyaoBaHns U obpallatomxcs Ha obbekTe
roptoumx BeLLecTB):

NCTEYEHMNE XNOKOCTU N3 OTBEPCTUS;

NCTeYeHNe rasa n3 oTBEpCTHUs;

OByxdasHoe NCTeYeHne U3 OTBEPCTHUS;

pacTeKkaHue XuaKoCcTu Mpu paspyLueHun 06opyaoBaHus;

BbIOPOC rasa npu paspyLueHnn obopyaoBaHUs;

dopMmnpoBaHUE 30H 3ara3oBaHHOCTY;

cropaHve rasonapoBO34yLUHONW CMECU B OTKPbITOM MPOCTPAHCTBE;

paspylleHne cocyga C neperpeTton NEerkoBOCMNaMEHSOLWENCS XUOKOCTbIO, FOPHOYEN XUOKOCTbIO
UIN CKIDKEHHBIM FOPOYMM ra3om;

TENMoBOE M3NyYeHne OT noxapa NponmeBa UM OrHEHHOro Lwapa;

peanusaumsa noxapa-BCnblLLKY;

absay, uckntodeH. - MNMpukas MUC P ot 14.12.2010 N 649;

ncnapeHue XXUaKkocTu U3 Nponvea;

o6pa3zoBaHu1e razonapoBo3ayLIHOro obraka (rasbl 1 napbl TSHKENee Bo3ayxa);

cropaHuve rasonapoBo3ayLUHON CMECK B TEXHOSOrMYeCcKkoOM 060pyA0BaHNM U MOMELLLEHWU;

noxap B NOMeLLeHnM;

dakenbHOEe ropeHne CTPyU XnaKocTn n/vnm rasa;

TenroBoe M3nydeHue ropsero obopynoBaHus;

BCKMMaHWe 1 BbIOPOC ropsiLLer XX1aKocTu Npu noxape B pe3epsyape.

Tarke, Npu HEOBXOOUMOCTH, pacCCMaTPMBAIOTCS MHbIE NMPOLIECCHI, KOTOPbIE MOFYT MMETb MECTO MpU
BO3HVMKHOBEHWM MOXapoonacHbIX CUTyaUmMi U NOXapoB..

17. [Ons onpegeneHvst BO3MOXHbIX CLEHapuveB BO3HUKHOBEHUS W pas3BUMTUS  MOXapoB
pekoMeHayeTCs NUCMoSb30BaTh METOL, NOrMYECKNX AepeBLEB COOLITMI (aanee - Normyeckoe AepeBso).

CueHapvii BO3HUKHOBEHUSI M pPa3BUTUSA MOXapoonacHowW cuTyauumn (noxapa) Ha MOorM4eckom
JepeBe OTpaxaeTcs B BuMAe NOCNedoBaTENbHOCTU COObITMIM OT WMCXOAHOrO A0 KOHEYHOro CobbiTvA
(nanee - BeTBb AepeBa cobbiTui).

Mpoueoypa NOCTpOeEHMs norvdeckoro Aepesa cobbiTv npuBedeHa B npunoxeHun N 2 K
HacTosLwen Metoauke.

Mpn NOCTPOEHMN NOrMYECKOro AepeBa COObITUI NCMONb3YIOTCS:

YCINOBHasi BEPOSATHOCTb peanu3auun pasfnuyHbiX BETBEW JIOrMdeckoro aepeBa COObITUA U
nepexoga NnoXapoonacHon CMTyauun Unm noxapa Ha Ty UK MHYH0 CTaguio pa3BuTus;

BEPOSTHOCTb 3(P(PEKTMBHOIrO cpabaTbiBaHWS COOTBETCTBYHOLUMX CPEACTB MpedoTBpaLleHns unm
rfiokanusauum NoXxapoonacHon cuTyauun nnm noxapa (MpMHMMaeTcs Ucxoasa N3 CTaTUCTUYECKMX AaHHbIX,
nNy6nnKyeMbix B Hay4YHO-TEXHUYECKOM XXypHane "lMoxapHasi 6e3onacHOCTb" Unu No NacnopTHbIM AAHHbLIM
3aBoga-uarotoBuTens obopygoBaHus);

BEPOSITHOCTb MOPaXKEHUs] PaCMOJSIOKEHHOr0 B 30HE MoXapa TeXHONorm4yeckoro obopyaoBaHusa wu
34aHu obbekTa B pesynbTaTe BO3AENCTBMS Ha HUX OMacHbIX hakTopoB noxapa, B3pbiBa.

18. OueHka onacHbix hakTOpPOB NoXapa NPOBOAUTCS C MOMOLLBI MEeTOAO0B, MPUBEAEHHbIX B
npunoxexun N 3 k HacToswen MeToauke.

OueHka nocneacTeuii BO34ENCTBUA OnacHbIX (hakToOpOB noxapa
Ha nogen ons pasnuyHbIX CLEeHapUeEB ero pasBuUTUS

19. OueHka nocneacTBUn BO3AENCTBUSA OMacHbIX (hakTOpOB MNoOXapa, B3pblBa Ha nogen ans
pasnuyHbIX CLEHapueB WX pasBUTUSI OCYLLECTBMAETCS Ha OCHOBE COMOCTaBfieHMS WHdOpMauuMn o
MOOENNPOBaHUUN ANHAMMKM ONacHbIX hakTOPOB NoXapa Ha TEppPUTOPUN OObEKTA U MpUNeratoLLen K HeMmy
TEPPUTOPUN N NHOPMALMN O KPUTUHECKUX ANS XU3HW W 300POBbS JIOAEN 3HAYEHMSIX OMacHbIX
hakTopoB MoOxapa, B3pbiBa. [ns 3TOr0 WUCMOMb3YIOTCA KPUTEPUU MOPaKEHWS MOAEN OMNacHbIMU
dakTopamu noxapa.

20. lNMpwn oueHke NocrneacTBM BO3OAENCTBUSA OMacCHbIX (paKTOpOB MnoXapa, B3pbiBa Ha fogen Ans
pasnuyHbIX CLUEHApUEB Pa3BUTUSI MOXApPOOMNacCHbIX CUTyauun npegycMmaTtpuBaeTcs onpenernieHne ymicna
nogen, nonasBLUNX B 30HY MOPaXXeHUs onacHbIMK hakTopaMm noxapa, B3pbIBa.

[na oueHKn noXKapHOro pyvcka UCNoNb3ylT, Kak NpaBuIio, BEPOATHOCTHLIE KPUTEPUM MOPaKEHUS
nogen onacHeiMn  paktopamu noxapa. [eTepMUHUPOBAHHbIE  KPUTEPUM  UCMOMb3YOTCA  NpwU
HEBO3MOXXHOCTU NPUMEHEHNS BEPOATHOCTHbLIX KPUTEPUEB.

[eTepMnHMpoBaHHbIE N BEPOSTHOCTHbIE KPUTEPUM OLEHKU MNOopaKawwlero AeWCTBUSA BOJHbI
[aBneHus 1 TENMOBOro U3ny4yeHns Ha niogen npmeeaeHsl B npunoxeHun N 4 k HacTodwen MeToguke.

AHanus Hanuuus cucteM obecneyeHns noxxapHom
Be3onacHOCTW 30aHUI



21. lNpwn aHanu3e BNMSHUSA cucTemM obecnedeHnst noxapHon 6e30nacHOCTU 3AaHUIA Ha pacyeTHble
BEMNMYUHbI MOXapHOro pucka npegycMaTpuBaeTcsli pacCMOTPEHME KOMMNekca MeponpusaTun no
obecrneyveHunto noxapHom 6esonacHoCcTM obbekTa.

Mpn aToM paccmaTpuBalTCa crnegylowue Meponpuatus no  obecneyeHuto  noXkapHowm
©e3onacHocTu:

MEepPONpUSTUSl, HanpaBneHHbIE HAa NPeAoTBpaLLeHMe NoXapa;

MEepPONpUSTUS MO NMPOTUBOMOXXAPHOW 3aLluTe;

OpraHn3aLMOHHO-TEXHUYECKME MEPONPUATUS MO 0DecneyYeHnto NoxxapHon 6e30nacHoCTy.

22. Meponpuatnst no obecrneyeHnto noxapHor 6e30MacHOCTU YYMUTLIBAKTCHA NpU onpeaerieHnn
4YacToT peanu3auumn MnoXapoonacHbIX CUTyaLMhA, BO3MOXHbIX CLieHapueB BO3HMKHOBEHUS W pa3BUTUS
noxapoB W MOCNEACTBMA BO3OENCTBUSA OMacHbiXx (pakTopoB noxapa Ha ngen ANng pasnuyHbIX
CLieHapueB ero passuTus.

. TTopsaok BbIYMCAEHUS pacHEeTHBIX BENNYUH NOXAPHOIo
pucka Ha obbekTe

23. Pac4yeT 3HadeHun nHamemayanbHOro M coumanbHOro nOXapHbIX PUCKOB B 30aHUAX U Ha
TeppuTopun obbekTa, a Takke B cenuTebHom 30He BONM3N obbekTa npoBoaAnUTCA C UCNOJ1Ib3OBaHNEM B
Ka4vyecTtBe npomemyTquon BEJTINYUNHbI 3Ha4YE€HNA COOTBETCTBYHOLLEro NOTEHUMArIbHOro rnoXapHoro pucka.

MoTeHumManbHbIN NOXapHbIA PUCK Ha TeppuUTopUKn obbekTa
1 B cenutebHom 30He BONM3N 06bekTa
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24. BeylmumHa [NOTEHLUMAJILHOT'O IIOXAapHOT'O pucka P(a) (rom ) (manee -
IIOTEeHUMAaJIbHEM PMUCK) B OINpPeneJIeHHOM TOouKe (a) xak Ha TeppuTopumM oOBEKTAa
U B cenuTebHOM 30He BOJIM3U O0O0BeKTa olpelejigeTcsa 10 dopMmyJie:

J
P(a) = SUM Q (a) x Q , (1)
j=1 dj ]
roe J - dUMCJIO CLEHapueB pPasBUTUA [IOXaPOONACHBEIX CUTyaluuy (IOXapos,
BEeTBEM JIOIMUECKOI'O IepeBa COOBITUIN) ;
Q (a) - yCcJOBHas BEPOSATHOCTL IIOpPaxXeHUS UYeJIOBeKa B OIpPeIeJIEHHOM TOuKe
dj
TEPPUTOPUN (a) B pesynbTaTe peanmsaumnm j-rTo CLUeHapusa pasBUTUA

IIOXapOOIIaCHEIX CMTyaLLMﬁ, oTBeUapueIro ornpeneJyIeHHOMY VHMIMMPYIOILEMY aBapuio
COOBITUIO;
Q - YacToTa peanm3aluuMM B 2 TeUeHMe Tona Jj-TO CLeHapus pPasBUTUI
J
-1
IIOXAapPOOIaCHEIX CUTyalul, TOn
de (a)

YCnoBHblE BEPOATHOCTU NOPaXeHUs YenoBeka
nogen onacHbIMU hakTopamMum noxapa, B3pbiBa.
(8 pea. Mpukasza MYUC P® o1 14.12.2010 N 649)

Mpn pacuyeTe pucka paccMaTpuBalOTCH pasfNyHble MeTeoponornyeckue yCrioBust ¢ TUNUYHLIMU
HanpaBneHNaMU BETPOB U OXMAAEMON YaCTOTON UX BO3HUKHOBEHMS.

25. Tlpu npoBegeHun pacdeTa pucka npegycMaTpuMBaeTca pacCMOTPEHUE  pasfunyHbIX
noXxapoonacHbIX CUTyauuin, onpeaeneHne 30H NnopaxeHws onacHbIMU pakTopamu noxapa, B3pblBa U
4YacTOT peanusauun yKasaHHbIX MOoXapoonacHbIX cuTyauun. Ons ygobcTBa pacyeToB TeppuTopus
MECTHOCTM MOXET pa3fensiTbCs Ha 30Hbl, BHYTPM KOTOPbIX BENMYMHBLI P(a) nonaratoTca ogMHakoBbIMM.

26. B Heob6xoaMMbIx criyvasix OLEeHKa YCIIOBHON BEPOSATHOCTM MOPaXeHMs YenoBeka NpoBoanTCcs C
Y4ETOM COBMECTHOIO BO3AENCTBMSA Donee YeM ogHOro onacHoro daktopa. Tak, Hanpumep, anga pacdeta
YCINOBHOW BEPOATHOCTM MOPaXXEHUs 4YeroBeka Npu peanusaumm CueHapusi, CBA3AaHHONO CO B3pPbIBOM
pesepByapa C nerkoBocnnaMeHsitoLencs xuagkocTteto (ganee - JIBXK) nog gaBneHvem, HaxoasLerocs B
odare noxapa, HeobXoAMMO yuUTbiBaTb, KPOME TEMMOBOro U3MNy4YeHUsl OFHEHHOrO Lapa, BO3AencTBue
BOMHbI JaBNEHUS.

YcJoBHada BEPOATHOCTDb IIOPaXeHMA gyeJIioBeKa 0 (a) oT COBMECTHOTI'O

dj
HEeE3aBUCHMOTI'O BOBHG%CTBMH HEeCKOJIbKVMM OIla CHBIMM @aKTOpaMM B pesyJsibTaTe

onpenendarnTCcd No KpUTepmnam nopakeHus



peanmszauum j-T0 CcleHapusa Pa3BUTHUSA IOXAPOOIIACHEX CUTyalUM onpenejiseTcs II0
bopmysie:

h
Q (a) =1- IT(1 -0 x20Q (a)), (2)
dj k=1 k djk
roe h - umMcJO paccMaTpMBaeMblX OIlaCHHEX (GaKTOpOB;
Q - BEpPOATHOCTb peajms3aluum k-ro omnacHoro ¢axropa;
k
0 (a) - ycioBHas BEPOATHOCTb MNOPaxXeHMsA Kk-bIM ONacCHBIM (QaKTOPOM.
djk
MoTeHuWanbHbIA PUCK B 3AaHMAX 00bekTa
-1
27. BeyJuumMHa IOTEHUMAJILHOTO pMcCka P (rom ) B 1-OM TI[OMEWEHUM 3OAHUSA
i
MM [IOXapHOTO OTCeKa 3OaHusa (Jajlee - 3JaHusa) oObekTa olpenenseTcs o
bopmysie:
(B pen. Ipuxaza MUC PO ot 14.12.2010 N 649)
J
P =SUMQ x0Q , (3)
i =1 3 dij
roe J - UMCJIO CLieHAapMeB BO3HMKHOBEHMS IIOXapa B 3OaHUM;
-1
Q - yacToTa peaymM3auuM B TedeHMe TIoma J-I'0 ClieHapusa Ioxapa, Ion ;
]
0 - YCJIOBHas BEPOSATHOCTL I[IOPaXeHMUs deJloBekKa MPM €TI0 HaXOXIOEeHUM B
dij
i-oM moMemeHMM npu peanmszaumy j-T'O CleHapusa noxapa.
28. VYcyjoBHas BEPOSATHOCTL I[IOpPaxeHuMs uyejioBeka Q onpenesyiseTcs IO
dij
bopmysie:
0 = (1 -P ) x (1 =D ), (4)
dij Chly! i7
roe P - BEpOATHOCTb 5SBakyaluu JIOOelM, HaxOoOAWMXCSA B 1-OM [NOMeleHUM
Chly
3IaHMUA, [OPM peanMsaluy J-T0 ClLeHapus Ioxapa;
D — BEpOATHOCTb 30bekTMBHOM pabOTH TEeXHUUECKMUX CPeICTB [0 ODeClIeueHU
i3
0es0MIacHOCTHM JIOOEY B 1-OM [OMENEeHMM [IPM peanMs3aluu J-I'0 CleHapus noxapa.
29. BeposTHOCTL 5BBakyauum P onpemesssieTcsa no tdopwmyse:
917
P =1-(1-P ) x (1 - P ), (5)
Chly! 3.117 I0.Bij
roe P - BEPOSATHOCTH B3BakyaluMuM JIOOEM, HAXOOAUMXCS B 1-OM NOMelleHUU
5.1117
3IaHMUsA, [0 SBaKyalUMOHHEIM [IyTAM I[IPM peanmsaluy j-I'o CleHapus oxapa;
P - BEPOSATHOCTBL BHXOIa W3 3IOaHMs JIoIel, HaxXoOAmMxXCcs B 1-oMm
I.Bij
IIOMEWEeHV, Yepes3 aBapMﬁHbIe MJIM1 VIHBIE BBEIXOIHBI.
IIpy OTCYyTCTBUM HOAaHHBIX BEPOSATHOCTb P OonyCcKaeTCsa [IPUMHMMATL PaBHOMU
I0.Bij
0,03 mpm HanMuuUM aBapUMHEIX MM MHHEX BexoHmoB M 0,001 npm Mx OTCYTCTBUN.
30. BepoATHOCTb BSBakyaluM IO 3BaKyaUMOHHEM NOyTaM P onpenesyisieTcsa IO
95.1117j

bopmysie:



0,8 x Tay -t
6117 Pij
———————————————————— , ecnau t < 0,8 x Tay < t + Tay
Tay Pij 61117 Pij H.21j
H.3
P = < ,
(6)
3.0117 0,999, ecnu t + Tay <= 0,8 x Tay
Pij H.31ij 6117
0,001, ecmu t >= (0,8 x Tay
Pij 63117
roe Tay - BpeMsa OT Havajla peajus3aummM j-To ClieHapus [oxapa I0

61117
OJIOKMPOBAHMSA BSBAaKYalMOHHEX IyTel B pes3yJibTaTe pPacIpOCTPaHeHMs Ha  HUX
onacHHX (GaKTOPOB I[oOXapa, MMEKIMX OPenejibHO IONYyCTMMHE OJiS JIOOeM BHaUYeHUS
(BpeMs OJIOKMPOBAHMSA SBAKYALMOHHHX IyTeNM), MUH.;

t - pacueTHOe BpeMsa 5SBakyaluu JIOOerd M3 1-T0 NOMEeUeHMSs NOpY J-OM
Pij
CLeHapuy [oxapa, MUH.;
Tay - MHTepBaJl BPeMeHM OT Hauaja peanms3aumy Jj-T0 CLeHapus [oxapa
H.31ij
OO Havajla »BaKyaluuyu JIOey M3 1-T0 [OMEeleHMS, MMUH.
31. BpemMms OoT Hauajla Ioxapa OO Hauajla SBakyaluuu JIOIeN Tay oJjid 3OaHUM
H.3

fes cucTeM OIOBEleHUsa oIpelesdeTca N0 pe3yJbTaTaM MCCJeHOBaHMA [NOBEeINEeHUA
JIOOEeN IpM HoXapax B 3O0aHMUAX KOHKPETHOTO HasHAadeHMS.
[lpy HaIMuMM B 3IOaHMM CUCTEMBl ONOBEUIEHUA JIOOEM O MNoXape M yNpaBJIeHMS
3BakyaluMen Juomel B 3maHuax (majsiee — COYI) Tay IIPUMHUMAETCS PaBHBM BPEeMeHU
H.D
cpabaTeBaHMA CHUCTEMBEl C y4EeTOM €€ MHEPLMOHHOCTM. IIpM OTCYTCTBUM HEeOOXOIOMMEIX
MCXOOHBIX IOaHHBIX IJI ONpelesIeHMsa BPEeMEeHM Haudajla dBakyaluuu B 30aHuaAx ez COYD

Tay OOMyCKaeTcs NPpMHMMAaTb paBHeM 0,5 MMH. - @Ojg sTaxa noxapa ¥ 2 MUH. -
H.D
IOJIS BBIIEJIeXAlIMX BTaxel.

32. Eciam MeCcTOM BO3HMKHOBEHMs IoOXapa fABJISeTCs 3ajibHOe I[IoMelleHue, Ihe
[IoXap MOXeT OETb OOHapyXeH OINHOBPEMEHHO BCEMM HaxXONAWMMUCHA B HEM JIOObMMU, TO
Tay IOONyCKaeTCAa MNPUMHMMATE PAaBHEIM HYJIO.

H.D
B sTOM cCcrniydyae BepOATHOCTBL P omnpenesfeTcsa IO QopMmyJie:
3.1117

Pi 6117
P =
3.1017 0,001, ecnu t >= 0,8 x Tay

[0,999, ecnm t < 0,8 x Tay
<
[ Pij Bu1i

33. BpeMﬂ OT Ha4dalla noxapa Ao 6ﬂOKMp0BaHMﬂ 3BakKyauMOHHbIX HYTeﬁ B pesynbTarte
pacnpocTpaHeHna Ha HUX OnacHbIX (*)aKTOpOB noapa n pac4eTHoe BpeMd 3Bakyauunmn onpenendrTcd no

MeTodam, npueeaeHHbIM B npunoxeHun N 5 k HacToswen MeTtoguke.

PacueTHoOe BpeMAa SBaKyalumM t paccumMTeBaeTCA IIPM MaKCHUMMAaJIBHO BO3MOXHOM

Pij

PAaCYeTHOM UMCJIEHHOCTM JIOOeM B 3IJaHUM, ONpenesiseMOM Ha OCHOBE pPeleHMUM I10
OopraHMnsaumnum OKCILJIyaTalunm 3O0aHun4A, oT HamuboJiee ynaneHHorZ OT 5BAKYALIMMOHHBIX
BBEIXOIOOB TOUKU i-ro IIOMeEellleHMA . ,HOHyCKaeTCF[ onpenejieHrMe pacueTHOI'O BPEMEeHUM
SBakKyalMrMMM Ha OCHOBE€ JSKCIIEPMMEHTAJIbHBEIX ITaHHBIX.

,]:[J'IFI ornpenejieHnA YKa3aHHBIX BHIIE BEJIMYVH Tay 1z t OOIIyCKaeTCHd



61117 Pij

OONIOJIHUTEJIbBHO MCIOJIb30BaTh METOHB, COOepXallMecCsa B MeTOIMKAax ONpelesieHMS
PAaCUYEeTHEIX BEJMUMH IIOXapHOTO PUCKA, YTBEPXIEHHHIX B YCTAQHOBJIEHHOM MNOpPAIKE.

34.|1pM onpepeneHnn BenM4YMH NOTeHUMabHOro pncka ansa pa6OTHMKOB,KOTOpHe HaxoaAaATcda B
30aHN Ha Tepputopumn 06'beKTa, OonycKaeTca paccMmaTtpuBaTh A4 30aHNUA B Ka4eCTBe pac4eTHOro oanH
Hanbonee HebONaronpuUATHLIN CLEHapPUIN BO3HMKHOBEHUS MoXapa, XapakTepuU3ylLMACS MakCUumarbHON
yCﬂOBHOﬂ BEPOATHOCTbIO NOpaXXeHnA 4YerioBeka. B atom cny4yae pacyeTHad 4YactoTa BO3HUKHOBEHUA
noxxapa npUHMMaeTcs paBHOW CyMMapHOW 4YacToTe peanu3aunm BCeX BO3MOXHbIX B 30aHUM CLEHapues
BO3HUKHOBEHUA MNoXapa.

35. BeposaTHOCTB D sbbexTBHOM pPabOTEl TEeXHMUECKMX CpenCcTB IO

i3

oBecCnedeHM0 [oXapHOoM 6e30IacHOCTU i-ro noMmemeHMsa [OpM peanMs3auuM  j-TO
CLeHapmusa Ioxapa olpenejdeTcsa IO Qopmysie:

K
D =1- 1T(1 -D )y (8)
17 k=1 ijk
roe K - 4UMCJIO TEeXHUYECKMX CPEeNCTB NPOTMBONOXAPHOM BalMTH;
D - BEpPOATHOCTb 50PexTMBHOTO cpabaTeBaHMA (BEIIOJIHEHMUA 3andadM) Kk-To
ijk

TEXHMNYECKOI'O CcpencTBa IIpn j—OM ClLleHapmuMm IioxXapa IJid i-ro IIOMelleHMA 3OaHMA.

HpM OTCYTCTBMIM IOAHHEIX IIO 3@(I)eKTMBHOCTVI TEXHVNYECKNMX CpeInCTB BEJIMUMVMHEL D

i3
OOIIyCKaeTCHd IIPMHVMMAaTbE PAaBHBIMM HYJIIO.

36. Ilpu omnpemesieHMM 3HadYeHUM D cylenyeT YUYUTHBATL TOJBKO TEeXHUUYECKUE

ij
cpencTBa, HalpaBJIeHHHEe Ha oOeclledyeHMe [OXapHOM Oe30MIaCHOCTM HAaXONOAUMXCH
(sBaKyUpPYOIMXCI) B i-omM mnoMemeHMM 3BOaHMS JIOOEN OIpM  peanms3aumm  J-To
ClLeHapusa noxapa. [IpM 5TOM YUUTEBAKNTCHA CJEOyKIMe MepOIPpUATHUI :

npMMeHeHne OObeMHO-NNAaHMPOBOYHBIX U KOHCTPYKTUMBHBIX — pelleHun, obecneynBaroLmx
OrpaHuYeHne pacnpocTpaHeHnss noxapa B ©GesonacHyl 30Hy (Mpu opraHu3auuMm 3Bakyauum B
BesonacHyto 30Hy);

Hanm4Me cucTem NPOTUBOALIMHOM 3aLMTbl paccMaTpUBaAEMOro NoMeLLeHNs 1 NyTen sBakyauuu;

ncrnornb3oBaHWe aBTOMATUYECKMX YCTaHOBOK MOXapHoW curHanusauum (panee - AYIC) B
coyeTaHum c COY3;

Hanm4yue yCTaHOBOK NOXapOoTyLIEHUs B MOMELLLEHMN oYara noxapa.

Mpu onpepeneHnn yCnoBHOW BEPOSTHOCTU NOPaXEHUS 0AeN, HaXOAsLWMUXCA B MOMELLLEHUN oYara
noxapa, He JOMnycKaeTcs yuuTblBaTb Hanuume B 3Tom nomewieHun AYTIC n COYD (3a ucknioyeHnem
CryyaeB, Korga noxap He MoXeT ObiTb OOHapyXeH O4HOBPEMEHHO BCEMMW HAXOAALMMUCS B NOMELLEHUA
nlogpMmK), a Takke YCTaHOBOK MOXapoTylleHus, cpabaTtbiBaHMe KOTOpbIX AOMYyCKaeTCA TOMbKO nocrne
3BaKyaLMn HaxogsaLMXCcs B 3allMLLiaeMOM MOMeLleHun fnioden (Hanpumep, nNpyv HanuMyMm yCTaHOBOK
rasoBOro NoXXapoTyLUeHus ).

MHavBmayanbHbIN NOXapHbIN PUCK B 34aHUSIX
n Ha TeppuTopumn obbekTa

37. NnguBnayanbHbIA NOXapHbIA pUck (ganee - nHanBMAayanbHbIN pUck) Ans paboTHMKoOB obbekTa
OLieHMBaeTCS YacTOTOM NopaxeHus onpeaeneHHoro paboTHuka obbekTa onacHbIMM hakTopamm noxapa,
B3pblBa B TeYeHWe roga.

O6nacTtn, Ha KoTopble pa3buta TeppuTopus 06 bEKTa, HYMEPYHOTCA:

i=1,..,1

PaboTHuMkM 06beKTa HYMEPYOTCS:

m=1,..,M

Homep paboTHMka m, OOHO3HAYHO OMNpedensieT HavMeHOBaHWEe [OIPKHOCTM paboTHWMKa, ero
KaTeropuio u gpyrme ocobeHHOCTN ero npodeccmoHanbHOWM OesATENbHOCTU, HEOOXOANMOW ONA OLEHKU
noxapHon 6esonacHocTu. [JonyckaeTcsa NMpoBOAMTb pacyeT MHAMBMAyanbHOro pucka Ans paboTHuka
obbekTa, OTHOCA ero K 04HOW kaTeropum Hanbonee onacHom npogeccun.
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38. BenmumMHa MHIOMBMIOYaJIbHOTO pucKa R (rom ) nna paboTHMKa M OOBEKTa
m
IpM er'0 HAaXOXIEeHMUM Ha TeppuTopMr OOBeKTa OlIpenesideTca 10 popMyJie:



I

R = SUM g X P(1), (9)

m i=1 im

roe P(i) - BemnumMHa [OTEHLMAJBLHOTO PUCKA B 1-0M 00JIaCTU TEPPUTOPUU
-1

obwekTa, rOom ;

q - BEpOATHOCTb NPUCYTCTBMA pPaboTHMKA m B 1-0M 0OJacTU TeppUTOPpUM
im
OOBEKTA .
-1
39. BeamumMHa MHIOMBUIYaAJLHOT'O pucka R (ronm ) mjnsg pa®oTHMKA M OpPM €TI0
m
HaxXOXIEHUM B BIOaHUN obbekTa, OOYCJIOBJIEHHas OIIaCHOCTBIO IIOXapOB B 3IaHUM,

ompeneJsigeTcsa o dopmyJie:

N
R =SuiMP xqg , (10)
m i=1 i im
-1
Tme P - BeJMUMHA [OTEHLMAaJIbHOTO PMCKa B 1-OM NOMENEeHMY 3IOaHusd, IT'om
i
q - BEPOATHOCTH MNPUCYTCTBUS pPabOTHMKA M B 1-OM MIOMENEHUN;

im

N - YACNO NOMELLEHWIN B 3AaHNW, COOPY>KEHUN N CTPOEHUMN.

40. WnpumBuayanbHbli puck paboTHMKa m obbekTa onpegenseTcs Kak CcymMMa BenuuuH
WHAMBMAOYanNbHOrO pucka Mpu HaxoxaeHun paboTHWKa Ha TeppuTopuM W B 3[4aHMAX OObekTa,
onpegeneHHbIX no coopmynam (9) n (10).

41. BepOHTHOCTb q ornpernejigercHd, VCcXongd M3 »OOoJIM BPEMEHM HaXOXIEeHNMA

im
paccMaTpMBaeMoTo UeJioBeka B ONpeIeJieHHOM OOJlacTM TEeppUTopuM M/MiaM B 1-oM
IIOMelle HNM 3IO0aHUA B TeueHne roma Ha OCHOBE pemeHmX 10 OopTraHM3aumnm
SKCIJIyaTaluM M TEeXHUYECKOTO ODCIHyXMBaHMA ODOPYyIHOBaHMS M 3OAaHUM OOBEKTA.

MuauBmayanbHbIR 1 coumanbHbIA NOXapHbIA PUCK B cenuTebHON 30He
BONM3n obbekTa

42. [Ina nogen, HaxoaswWwmuxcsi B cenutebHon 3oHe BO6M3n obbekTa, MHAMBUAYANbHbIA NOXapHbINA
pUCK (aanee - MHAUBMAYanbHbIN PUCK) NPUHMMAETCS PaBHbIM BEMMYMHAM NMOTEHLMANBHOIO pUcka B 3TON
30HE C y4eTOM 0NN BPEMEHM MPUCYTCTBMSA NIOOEN B 34aHMSAX, COOPYXEHUAX M CTPOEHUsiX BONM3m
Npon3BOACTBEHHOrO obbekTa:

ANs 30aHWIA, COOPYXXEHUIN N CTpoeHu knaccoB 1 No yHKUMOHANbHOW NOXapHOW ONacHoCTH - 1;

ONsi 30aHUIA, COOPYXEHUn 1 cTpoeHun knaccos @2, ®3, ®4 1 ®5 no yHKUMOHANBLHON NOXapHON
OMNaCHOCTU C KPYrNOCYTOYHbIM PEXMMOM paboTbl - 1, NpU HEKPYrNOCYTOYHOM pexume paboTbl - Jonsd
BPEMEHU NPUCYTCTBMSA Nofen B COOTBETCTBUM C OpraHM3auUoOHHO-pacnopsaauTenbHbiIMU OKYMEHTaMum
ONs 9TUX 30aHUIN, COOPY>KEHUN U CTPOEHUI.

(n. 42 B pepq. MNMpukasza MYC P® ot 14.12.2010 N 649)

43. 1na obbekTa coumarnbHbIN NOXapHbIA PUCK (Janee - coumanbHblA PUCK) MPUHUMAETCS paBHbIM
YacToTe BO3HMKHOBEHMS COObITUI, BeayLmx K rmdenm 10 n bonee yenosexk.

IOna Joney, HaxoOAWMXCSa B CeJIMTEeOHOM 30He BOIM3M OOBeKTa, COLMAaJIbHBIM

-1
puck S (ronm ) onpeznensgeTcsa 1o dQopmyse:
L
S = SuM Q , (11)
=1 3
roe L - UMCJIO CLEeHapMEeBR pasBUTMA NOXAPOONACHBIX CUTyalUuuM (IOXapoB), IJg

KOTOPHIX BHIIOJIHAeTCS ycjoBue N >= 10;
i
N - CpelHee UMCJIO NOTMOUMX JIOOeM B ceJuTeOHOM 30He BOIM3M OObeKTa B
i



pe3yiabTaTe peanmsauun j-To cueHapusa B pe3yJbTaTe BO3IOEMCTBMUA OINACHHX
baxTOPOB Mmoxapa, B3pHBA.
44 . BemnumHa N onpemesnsgeTcsa o dopMmyie:
i

I
N = SUM Q X n , (12)
i i=1 dij i
rIe I - KOJMUecTBO objlacTel, Ha KOTOPEE pas3lejleHa TeppuTopusd,
npujeranmas k ofwexkTy (1 - HoMep obsacTu) ;
Q - YCJIOBHAaS BEPOSATHOCTL I[IOPaXeHus YeJioBeKa, HAXOIOANeToCsS B 1-0ou
dij
oBJjlacTy, OMNACHHMM (QaKTOopaMyM IPM peajmM3almMyM j—T'O CLeHapMus;
n - cpenHee UMCJIO JIOIEN, HAaXOOAmMxXCs B 1-ou objacTu.

i

MHauBmayanbHbIA 1 coumanbHbIA NOXapHbIA PUCK 518 MMHENHOWN
YacTu MarucTpanbHbixX Tpy6onpoBoaos

(sBegeHo lNpukasom MYC PO ot 14.12.2010 N 649)
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45. BennuunHa noteHumanbHoro pucka P(r) (FOH ) B OnNpegeneHHomn ToUKe Ha pacCTOSHUN I OT OCU
MarucTpanbHoro Tpybonposoaa onpegenseTcsa no oopmyne:

PI)=" D A(MQy [ Qg (X, 1)elx
= , (13)
25(m)

roe yoenbHaa 4acTtoTa pasrepMeTtusaudnm NUHENHON 4acTu MarmctpanbHOro
pr60ﬂp0BOﬂ,a ansa j-ro TUNa pasrepmMetTm3aunmm Ha ydacTtke m MarnmcrtparibHoro pr60ﬂpOBOﬂ,a,

rogt-m™.

0- yncno cueHapueB pasBUTUS MOXKapOONacHOW cUTyauuu unu noxapa. lNpu aTom noanexaT
pPacCMOTPEHVIO AN KaKOoro Tuna pasrepMeTv3auuM criegylolme cueHapun: dakenbHoe ropeHue,
noxap npornuea (41t UCTeYeHUst K1AKon dhasbl), NoXkap-BCrblliKa, CropaHne rasonapoBo3ayLUHOR cMecu
B OTKPbITOM MPOCTPaHCTBE;

0- yncno paccmaTpuBaeMblx TUMOB pasrepMeT3aLnm;
Qj"- YyCINOBHasi BEPOSAITHOCTb peanusauun k-ro cueHapusi pasBuUTUS MOXKapoonacHOW CuTyauuu
(noxxapa) ang j-ro Tuna pasrepMeTmsaumu;

Q”Opjk(x’ I’)_ YCIOBHasi BEPOSATHOCTb MOpaXKeHUs1 4YenoBeKka B paccMaTpMBAEMOM TOYKE Ha
paccTosiHMM r OT OCW MarucTpanbHOro TpybonpoBoga B pesynbrate peanusauum k-ro cueHapus
pasBuTMS MOXapoonacHoW cutyaumm (Moxapa), npov3owelwen Ha y4vacTke MarncrparbHOro
TpyboONpoBOAa C KOOPAMHATOW X, PAacMoOfIOKEHHOW B npedernax y4yactka BAMsHWS Kk-ro cueHapus
pa3BuTMS NoXapa Ans j-ro Tuna pasrepmeTnsauuu;

X”k, Xajc KOOPAMHATLI Hayana M OKOHYaHWS yyacTka BMWUAHWS. [paHMUbl yyacTKka BIUSHUS
onpegenaTca Ans k-ro cueHapusa passuTis NOXapoonacHon cutyaumm (noxapa) u3 ycrioBus, YTo 30Ha
nopaxkeHus onacHbiMu pakTopamu noxapa (B3pbiBa) Npu aBapum Ha MarmcTpanbHOM TpybonpoBoae 3a
npegenamm 9TOro yyacTka He [JocTuraeT paccMmaTpyMBaeMOW TOYKM Ha pacCTOstHUM r OT OCu
mMaructpanbHoro TpybonpoBoga. [onyckaeTcss MHTErpupoBaHve nNpoBOauTb MO  BCEN  AMVHE
TpybonpoBoaa.

PekomeHayembli MeToq onpedernenunst yaenbHbIX 4acToT pasfuyHbIX TUMOB pasrepmeTusauum
MaructpanbHoro Tpybonposoga npveeaeH B npunoxeHmn N 6 k HacTosen Metoauke.

Uucno paccmaTpuMBaeMbiX CLEHapueB pas3BUTUS MOXapoonacHoW cuTyaumm (noxapa) npu
Qi

pasrepmMeTu3auun fMHEMHOW 4acTu marucTpanbHoro TpybonpoBofa, YCMOBHbIE BEPOSITHOCTU n



Q“Oij(X’ ") ONpefenslTca B 3aBUCUMOCTM OT CNeundUKM MNOoXapHOW OMacHOCTU MarucTparbHOro
TpybonpoBoAa 1 TPaHCNOpPTMPYEMOTO BELLECTBA.

46. \nguemayanbHbIA pUcK Ans pabOTHUKOB, 0OCMY)XMBAKOLWMUX MMHENHYO YacTb MarncTpanbHoOro
TpybonpoBoaa, onpefensieTcs B COOTBETCTBUM C NyHKTamu 37 n 40 HacTosiwen MeTtoguku.

[Ona nogen, Haxogsawuxcss B CenuTtebHOW 30He BOMM3N JIMHEMHOW 4acTu MarncTpanbHOro
TpybonpoBoAa, MHOUBMAYyanbHbIN PUCK onpedensieTcd B COOTBETCTBUM C MYHKTOM 42 HacTosLlen
MeToauku.

47. ns nogen, Haxoaswmuxcsa B cenutebHon 3oHe BOGNU3M NUHEMHOW YacTh MarucTpanbHOro

1
Tpy6onposoaa, counanbHbiii puck S (T ) onpenensietcs no hopmyre:

S= max{Sl,Sz’---fSp""’SQ}, (14)

S, S
roe 1, 2, P, Q . BeJIN4YNHbI CoUuManbHOro pucka ana pas3yiMyHbiX NoTeHUMaribHO OnacCHbIX

1
Yy4acTKOB NMHENHOW YacTu maructpansHoro Tpybonposoaa, (FOH ), onpegensiemble B COOTBETCTBUM C
nyHkTamu 43 n 44 HacToswen MeToauku;

Q - KonnyecTBO MOTEHUMANbHO OMAaCHbIX YYacTKOB JIMHEMHOW 4YacTW MaructparnbHOro
Tpybonposoaa.

KonnyecTBo noTeHUManbHO OMacHbIX Y4aCTKOB NIMHEWHOW YacTy MarucTpanbHoro Tpybonpoeoaa
onpefenseTcs Ha OCHOBE aHanv3a nfiaHa Tpaccbl MarucTpanbHoro TpybonpoBoAda W npunerawwen K
Hell TeppuTOopuW. [paHWLbl MOTEHUMANBHO OMACHbIX YYacTKOB JIMHEWHOW YacTW MarnctparbHOro
TpybonpoBoAa onpefensitoTcs U3 yCroBUS pacnonoXeHus BOMM3M HUX HaceNeHHbIX MYHKTOB, 34aHuw,
COOpPY)XXEHUIA N CTPOEHUN, HEe OTHOCALLMXCA K MaructpanbHOMy TpybonpoBOAY, PacMoOSIOKEHHbIX Ha
paccTosiHUM MeHee 3Ha4eHW, pPerrnaMeHTUPOBaHHbIX HOPMATUBHbIMM [OKYMEHTaMM MO MNOoXapHOMN
BesonacHocTw.

Mpunoxexue N 1
K nyHKTY 15 MeToankm

CBEOEHWA
MO YACTOTAM PEAITN3ALIMN MHNLIMMPYIOLLNX MOXAPOOIACHbBIE CUTYALINA
COBbITUW AN HEKOTOPbIX TUMOB OBEOPYAOBAHUSA OB BEKTOB, YACTOTAM
YTEYEK N3 TEXHOJIOTMYECKMX TPYBOIMPOBOAOB, A TAKXKE YACTOTAM
BO3HNKHOBEHWMA NOXAPOB B 30AHUNAX

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



Tabnuua M1.1

YacToTbl peanusaunn NHULUNNPYKLWKX NoXapoonacHble CUTyaunmn
cobbITun Ans HEKOTOPbLIX TUMOB O60pyp,OBaHI/IFI 06BbeKkToB

HamvenoBaHue MHnuumpyKliee aBapuio InamMeTp oTBepcTHda|UacToTa pas-
060opynOoBaHMUA coBrITHE MCTEUYEeHMI, MM repMeTM3aumn,
-1
Ton
PesepByaptl, PasrepMeTmszaumusa C 5 -5
eMKOCTM, COCYIBl U |IIOCJenyII UM 4,0 x 10
annapatTe 0TI NCTeUueHUEM
oaBJIEeHUEM XUIKOCTM, Tasa WiIn 12,5 -5
nByxbas3HOM cpemnsl 1,0 x 10
25 -6
6,2 x 10
50 -6
3,8 x 10
100 -6
1,7 x 10
[lonmHOEe pa3pylleHue =7
3,0 x 10
Hacoch PasrepmeTuszauus C 5 -3
(LeHTPOOEXHEE ) [IoCJie OyIVM 4,3 x 10
MCTEeUeHMEM XUIKOCTHU
niam npyxbasHOM 12,5 -4
cpensl 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
OnameTp -4
nomBoOAmWEero/ 1,0 x 10
OTBOOAMETO
Tpybonposona
Kowmnpeccoper Pasrepmermsanuma cC 5 -2
(LeHTPOOEXHEE ) o cJIe Oy oMM 1,1 x 10
UCTEeUYeHrEeM TI'asa
12,5 -3
1,3 x 10
25 -4
3,9 x 10
50 -4
1,3 x 10
[lonmHOEe pa3pylleHue -4
1,0 x 10
PesepByapsl OJs PasrepMeTmszaumusa C 25 -5
xXpaHeHusa JIBX u 1O CJIe oYUM 8,8 x 10




TOPIUMX XUOKOCTEN | UCTEUEHMEM XUIOKOCTU
(manee - T'X) npm |[B oOBajsioBaHMe 100 -5
maBJieHuM, OJMU3KOM 1,2 x 10
K aTMocepHOMYy
[IoJTHOE paspylleHre -6
5,0 x 10
PesepByaphl C [Ioxap B KOJIbLIEBOM - -3
JlaBampllel KpHILIEe) |3a30pe O NepUMETPy 4,6 x 10
pesepeyapa
[Ioxap MO BCeM - -4
IIOBEPXHOCTHU 9,3 x 10
pesepByapa
PesepByapH CO [Ioxap Ha »OHXaTeJIbHOM - -5
CTaluMOHAPHOM apMaType 9,0 x 10
KpPBIIEeN
[Toxap MO BCeM - -5
IIOBEPXHOCTU 9,0 x 10
peszepeyapa

I'Ipvlmeanme: 3aecCb U ganee nog nojfHbIM paspyweHnemM nogpasymeBaeTCd yTedka
NCTEe4vYeHunA, COOTBETCTBYHOLLNM MakCuMmalribHOMYy  OuaMeTpy  noaBoadlero  wunu
pr60I'IpOBOD,a, nnn paspyweHuna pesepsyapa, eMKOCTU, CoCyaa unu annapara.

C AnameTpom
oTBOASALLEero

Mpy onpedeneHny 4acToTbl pasrepMeTusaumn ouUnbTPOB M KOXYXOTPYOHbLIX TEMNOOOMEHHMKOB

ykasaHHoe 06opyaoBaHWe JoMyckaeTcs paccMaTpuBaTh Kak annapatbl nog AaBreHueM.

AnnapaTtbl BO3QYLIHOMO OXNaXAEeHWs OOMycKaeTCs paccMaTpuBaTh Kak y4acTKU TEXHOMOTMYECKMX
TpybonpoBOAOB, ANIMHA KOTOPbLIX COOTBETCTBYET CYMMapHOM ANnnHe Tpys B Myykax TENNOOOMEHHUKA.

YacToTa peajiuBaluyM ClLeHapueB, CBSBaHHBIX C OoOpasOBaHMEM OT'HEHHOTO lapa
Ha EeMKOCTHOM OOOpyHOOBaHMM CO CXMXEHHEIMU Tas3amu ¥ JIBX BCJIeOCTBME BHEUHETO
BOBIEMCTBMSA oOuarla I[oxapa OolpeleliseTcsa Ha OCHOBe IPOLenypH [IOCTPOEeHUS
JIOTUUYECKUX INOEepPeBbeB COOBITUI, MNPMBEIEHHOM B IpuioxeHur N 2 K HacToOAmeMN
Merommke. Ilpy OTCYTCTBUM HEOOXOIMMEIX IAHHHIX HOONYyCKAaeTCH IPUMHMMATL YaCTOTY
BHEWHETO BOBIEMCTBMS, IPMBOLNAWETO K peanM3aumy OTHEHHOTO lapa, paBHOM 2,5 x
-5 -1
10 haloPit Ha OIMH alnapatT (peszepByap) .
Tabnuua M1.2
YacToTbl yTeuek U3 TeXHOMNormyecknx TpybonpoBoaos
OrameTp -1 -1
TpyDOonpo— YacToTa yTeuek, (M X Tom )
BOIa, MM
Majiasa cpenHsasa 3HAUUTEJIbHASA fonbias PaspHB
(omameTp (onmameTp (oDmameTp (omameTp
OTBEPCTUA OTBEPCTUA OTBEPCTUA OTBEPCTUA
12,5 MmMm) 25 MMm) 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

Tabnvua M1.3

YacToTbl BO3HUKHOBEHMS noXapos B 34aHNAX

HammveHoOBaHMe oOOBEKTA YacToTa BO3HMKHOBEHUA
-2 -1
noxapa, (M X Tom )

-5
SJIeKTPOCTaHUUA 2,2 x 10

-5
CxJlaOel XMMMUECKOM NPOIYKLUM 1,2 x 10

-5
CxJjiamel MHOT'OHOMEHKJIATYPHOM MNPOIOYKLUM 9,0 x 10

-5
VHCTPYMEeHTAaJIbHO-MEeXaHUUECKMEe liexa 0,6 x 10
exa no obpaboTKe CHMHTETUMUECKOTO Kaydyka U -5
VICKYCCTBEHHEIX BOJIOKOH 2,7 x 10

-5
JIMTeNHe ¥ IIJIaBUJIbHEIE lliexXa 1,9 x 10

-5
lexa no nepepaboTKe MACHEX M PHOHEIX NPOOYKTOB 1,5 x 10

-5
Iexa ropgueM NPOKATKM MeTaJlJIOB 1,9 x 10

-5
TexCTUIIbHEIE NPOM3BOICTBA 1,5 x 10

Mpy wncnonmb3oBaHUM [aHHbIX, NPUBEAEHHbIX B HACTOSILLEM MPWITOXEHUW, ANS KaKkoro-nnbo
pesepByapa, €MKOCTW, coCyda, annapaTa, TexHONmorn4eckoro TpybonpoBoga cnegyeT y4uTbiBaTb
YyacToTbl pasrepMeTM3aumMyM LOns  BCEeX pa3MepoB yTe4yek, YKasaHHble Ans  3TOW  eauHUUbI
TEXHONOrM4eckoro o6opya0BaHus.

(ab3au BBegeH Mpukaszom MYC P® o1 14.12.2010 N 649)

Mpunoxexne N 2
K NyHKTY 17 MeToaunku

MNPOLEOYPA 3
MOCTPOEHNA JTOTNMYECKOIO AEPEBA COBbITUN



MocTpoeHue rnornyeckoro aepeBa CcoObITUA MO3BONSET OMpeaenuTb pPasBUTUE BO3MOXKHbIX
noXxapoonacHbIX CUTyaLUin U MNOXapoB, BO3HMKAKLLMX BCNEACTBUE peanu3aunn  UHULUUPYIOLLNX
NnoXxapoonacHyl cuTyauuio cobbiTniA. AHanM3 aepeBa cobObITUI NpeacTaBnsieT cobon "oCMblCIMBaEMEIN
Briepea" npoLecc, To eCcTb NPOLIECC, NMPU KOTOPOM MCCeaoBaHWE Pa3BUTUS MOXAPOOMNaCHOW CUTyauuu
Ha4YMHaAETCH C UCXOLHOro COObITUA C PacCMOTPEHMEM LEMU MOCReayrlWmx COObITUIA, MPUBOASALLINX K
BO3HMKHOBEHUIO MOXapa.

Mpy NOCTPOEHNN NOrMYECKUX OEPEBLER CODLITUI YUUTBLIBAKOTCS CreayoLLINe MONOXEHUS:

BblOMpaeTca noXapoonacHasi CuTyauusi, KOTopasi MOXEeT MoBfievyb 3a COOON BO3HWKHOBEHWE
aBapum C NOXapoM C AanbHENLINM ero pasBuTnemM;

pas3BUTUE MOXApPOONaCHOM CUTyauun 1 noxapa OIPKHO paccMaTpmBaTbCs NMOCTagUNHO C y4ETOM
MecCTa ee BO3HWKHOBEHUSI HA 0OBEKTE OLIEHKMN pUCKa, YPOBHS MOTEHLUMANbHOMW ONACHOCTM KaXK4on cTaamm
N BO3MOXHOCTWU ee nokanusaumm n nukevgaumm. Ha nornyeckom gepeBe cOObITUA CTaguu pasBUTUSA
NnoXapoonacHoOM cuTyauuMm K noxapa MOryT oTobpaxaTbCa B BuAe NPSIMOYrOflbHUKOB WU ApPYrux
reomeTpuyeckux uryp ¢ KpaTkumm Ha3BaHMSAMU 3TUX CTagum;

nepexo ¢ paccMaTpvBaeMoun CTaZMu Ha HOBYIO onpeaenseTcsl BO3MOXHOCTbIO Nnbo nokanunsawum
noXkapoornacHoW cuTyauuum wnyM noxapa Ha paccmaTpvBaeMon cTagun, nubo pasBuTUS Mnoxapa,
CBSI3aHHOTO C BOBIIEYEHMEM PAaCMOSIOKEHHbIX PAOOM TEXHOOrMYecKoro obopynoBaHUSA, MOMELLEHUNA,
30aHMA M T.N. B pe3ynbTaTe BAUSHUSA Ha HWX OnacHblX (PaKTOpPOB MoXapa, BO3HMKLIMX Ha
paccmaTpMBaeMONn CTaaunn. YCINOBHbIE BEPOSITHOCTU NEPEXOAOB NOXApOOMNacHOW CUTyaLumn Unm noxapa
CO CTagMM Ha CTagul OOHOW BETBU WM C BETBM Ha BETBb OMNPEOEnsiTCs, MCXoas W3 CBOWCTB
BOBMEYEHHbLIX B MOXapoonacHyl CUTyauui WM MnoXap ropruymx BewecTB ((PU3NKO-XMMUYECKUE U
no)kapoonacHble CBOWCTBa, MapaMeTpbl, MNPy KOTOPbLIX BellecTBa obpallalTcs B TEXHONOTMMYECKOM
npouecce M T.4.), YCINOBHOM BEPOSITHOCTU peanu3auuu pasfiMyHbiX MEeTEOopPOsIOrMYecKnx YCroBuin
(TemMnepaTypa OKpyXXalolLen cpenpbl, CKOPOCTb M HanpaeneHwe BeTpa W T.4.), HanNM4yuMs 1 YCINOBHOMN
BEPOATHOCTN 3(PEKTUBHOrO cpabaTbiBaHUA CUCTEM MPOTUBOABAPUIAHON M MPOTUBOMOXAPHON 3aLLUTHI,
BEMMYUH 30H MOpPaXeHWUs onacHbiMM pakTopaMmyn noxapa, OOBbEMHO-NMAaHMPOBOYHBIX pPEeLIeHUn U
KOHCTPYKTMBHbLIX OCOBeHHOCTen oOopyaoBaHMA W 34aHWMA NPOU3BOACTBEHHOro obbekTa. [lpn aToM
Kaxxgom cragum nHoraa npuceavsaeTcs NOEHTUPUKALMOHHbIN Homep, OTpaxaroLLmn
nocrnegoBaTenbHOCTb NEPEXOAO0B CO CTaAUN Ha CTaauto;

nepexoa co CTaauyM Ha cTaguio, Kak npaBuiio, oTobpaxkaeTcsl B BUAE COEAMHSIIOLLIMX NIMHUI CO
CTpenkamu, yKasblBalOLUMUN HanpaBlieHUs pasBUTUS MOXaAPOOMacHOW cuTyaumm W Mocnenyolero
noxapa. lNpu 3TOM coeaMHeHUs1 CTaAuMW LOSHKHbI OTpaXaTb BEPOSTHOCTHLIA XapakTep cobbITUS C
BbINONHeHWeM ycnosus "unun" nnn "ga", "Het";

ONsl KKOOoW CTaguy peKOMEHAYETCS yCTaHaBMMBAaTb YPOBEHb €€ OMNaCcHOCTU, XapaKTepU3YHOLLNIACS
BO3MOXHOCTbIO Mepexoda MOoXapoonacHOW cCuTyauuuM WM noxapa Ha COCedHMEe C MOoXapoonacHbIM
y4acTku OObeKTa;

npy NOBTOPEHUN OOHUM U3 MyTEen 4acTu LPYroro nyTM pasBUTUS AN YNPOLEHWUs NMOCTPOEHMUS
fiormyeckoro  gepeBa  cobbITMA  MHOrga  BBOOAT — 0DO3HauyeHuWe, MnpefcTaenspolwiee  cobom
COOTBETCTBYIOLLYIO JIMHWIO CO CTPENIKOW 1 HagnNuch "Ha cTaguio (Ko4 nocnegyroLen ctagum)”.

Mpn aHanu3e nornyecknx gepeBbeB COObITUIN PYKOBOLACTBYOTCS CNeayHLLUMM NOSNOXEHNSIMN;

BO3MOXHOCTbIO NpeaoTBpaLleHns AanbHEWLWero pasBuTuUsa NoXapoonacHoW cuTyauum n noxapa
3aBUCUT OT KONMYecTBa CTagun M BpPEMEHM KX MNpOoTekaHusa (TO eCTb OT AMWHbI NYTU pasBUTUS
noxapoonacHon cutyaummn u noxapa). OT0 obycnoBnueBaeTcs Oonblier BEpOATHOCTbIO YCMELIHON
NVKBMOALUKN  MOXaPOOMacCHOW CcuTyauum W noxapa, CBS3aHHOW C yBENWYEHWEeM BpPEMEHUM Ha
fiokanu3auuio NoXapoornacHoW cuTyauunm u noxapa W KONMUYeCTBOM CTadui, Ha KOTOpbIX 3Ta
nokanusauusi BO3MOXHa;

HanM4Mem y cTaauMu pas3BeTBIIEHMI MO NPUHUMMY "MNK", OOHO M3 KOTOPbIX MPUXOAUT Ha CTaguto
fiokanu3auum MnoXxapoonacHow cuTyaumM wWnuM noxapa (Hanpumep, TylWeEeHMe ovara noxapa,
CBOEBPEMEHHOE ODHapy>XeHWe YTEeYKU U NNKBUAALMS NPOSIMBA, NepeKpbITUE 3anopHOW apMaTypbl 1 T.M.),
CBUOETENbCTBYET O BO3MOXHOCTM MpeaoTBpaLLeHNst JanbHENWEero pa3Bntmsa NoXapoonacHon cutyauum
1 noxapa no 3Tomy nyTu.

3HauyeHne 4acToTbl peanu3aunm OTAENbHOW CcTagun pgepeBa CcobbITUIA  uNKM  cueHapwus
onpegenseTca NyTeM YMHOXEHMSI 4acTOTbl BO3HWKHOBEHUSI MHULMUPYHOLLErO COObITUSI Ha YCMOBHYH
BEPOSATHOCTb Pa3BUTUSI NO KOHKPETHOMY CLIEHAPUIO.

B Tabnuue T112.1 npuBogATCsS pekoMeHayemble YCrOBHble BEPOSTHOCTU  MTHOBEHHOMO
BOCMMaMEHEHNS N BOCMNAMEHEHNS C 3a4EPXKKON MO BPEMEHU B 3aBMCUMOCTM OT MAcCCOBOro pacxopa
CKOPOCTU UCTEYEHUS roproYMX rasa, AByxdasHou cpedbl Unn XUAKOCTU Npu pasrepMeTusauum TMnoBoro
TEXHONorm4eckoro obopyaoBaHusa Ha obbekTe.

[na nerkoBocnnaMeHSOLWNXCA XUAOKOCTEN C TemnepaTypon BCblWKkM MeHee +28 °C OOMmKHbI
NCNoNb30BaTbCS YCIOBHbIE BEPOATHOCTU BOCMNAMEHEHNS KaK s ABYyXda3HOW cpeabl.

Mpn onpegeneHMn YCrOBHbIX BEPOSTHOCTEN peanu3auuy pasfiuyHbIX CLEHapueB [OOIDKHbI
NPYHUMAaTLCA BO BHUMMaHWE CBOWCTBA MOCTyMNalLMX B OKpyXalollee NMpOCTPaHCTBO FOpPHYMX BELLECTB,



YCINOBHble BEPOATHOCTM peanndaunm pasiimyHblX MeEeTeopOosIormM4ecKkunx ycnoawh (TemnepaTypa
Opr)Kal'OLLl,eﬁ cpenbl, CKOpPOCTb W HanpaslieHne BeTpa U T.,El,.), Hann4yme un ycnoBHble BEPOATHOCTU
Sd)d)eKTMBHOFO Cpa6aTbIBaHI/IF| cucrtemMm I'IpOTI/IBoaBapI/IIZHOVI n I'IpOTI/IBOﬂO)KapHOIZ 3awnTbl 1 T.A4.

Tabnuua M2.1

YcrnoBHas BEPOATHOCTb MTHOBEHHOIO BOCJiaMeHeHus
1 BOCMJiaMeHeHnd C 3ap,ep>|<|<017|



MaccoBblli pacxoq YcnoBHasi BEpPOSATHOCTb YcnoBHasi BEPOSATHOCTb YcnoBHasi BEpPOSATHOCTb
ncTeyeHus, kr/c MFHOBEHHOI0O BOCMNaMeHeHus nocneaywLero cropaHusi c obpasoBaHueM
BOCMNaMeHeHns nNpu n36bITOYHOro AaBEHUs Mpu
OTCYTCTBMM MIHOBEHHOIO obpasoBaHnmM roptovero
BOCMNNaMeHeHus rasonapoBO34YLLHOMo
obnaka u ero nocneaymroLem
BOCMNnamMmeHeHun
ananasoH HOMUWHanbHoe ras aByxdasHas XNOKOCTb ras OByxdasHas XWOKOCTb ras AByxdasHas XNOKOCTb
cpeaHee CcMecb cMecb cMecb
3Ha4YeHue
Manbin
(<1) 0,5 0,005 0,005 0,005 0,005 |0,005 0,005 0,080 0,080 0,050
CpegHui
(1-50) 10 0,035 0,035 0,015 0,036 |0,036 0,015 0,240 0,240 0,050
BonbLion
(>50) 100 0,150 |0,150 0,040 0,176 ]0,176 0,042 0,600 |0,600 0,050
MNonHbIn He
paspbIB onpeneneHo 0,200 |0,200 0,050 0,240 0,240 0,061 0,600 |0,600 0,100




MpunoxeHne N 3
K nyHKTY 18 MeToankm

METOObl OLLEHK/ ONACHbBIX ®AKTOPOB MOXAPA
(B pea. MNpukaza MUC PP ot 14.12.2010 N 649)

1. B HacTosiwemMm npunoXeHUW npeacrtaBfeHbl METOAbl OUEHKM OnacHbiX  (©akTopoB,
peanusylomnxca Mnpu pasfiuyHbIX CLEHapusx MNoXapoB, B3PbIBOB Ha Tepputopun obbekta u B
cenutebHonm 30He BO6MM3n obbekTa.

Ons oueHkn onacHbIX (QaKTOPOB, peanusylowmnxca Npu noxapax B 34aHusX (MOMeLLeHMsX)
obbekTa, UCNonb3yTCa MeToAdbl, pernaMmeHTnpoBaHHble npunoxeHnem N 5 k HacToswen Metoauke.

|. \cTeyeHune Xnakoctu 1 rasa
McTeuyeHne XXnakocTtu

2. PaccmaTpuBaeTcsa pesepByap, Haxoasawmica B obsanosaHum (puc. M3.1).

BBopgATcs cnegyolwme AoNyLWeHus:

ncTeyeHne Yepes oTBepCcTue ogHoasHoe;

pesepByap UMEET NOCTOSHHYIO NIOLaAb CeYEHNS MO BbICOTE;

avameTp pe3epByapa MHOro 6onbLie pasMepoB OTBEPCTHUS;

pasmMepbl OTBEPCTUSE MHOMO 60rbLUe TOMLWMHBLI CTEHKU;

MOBEPXHOCTb XXMAKOCTW BHYTPU pe3epByapa ropm3oHTanbHa;

TemnepaTypa XMAKOCTU OCTaeTCs NOCTOSAHHON B TEYEHNEe BPEMEHU UCTEYEHNS.

Maccosbii pacxog xuagkoctn G (kr/c) yepe3 oTBepcTMe BO BpemeHu t (C) onpegenserca no
dopmyne:

2 2
rllg x 7K x A hol
G(t) =G - —————————————————— x t, (I13.1)
0 A
R
roe G - MACCOBHIM pacxon B HAUYaJIbHBIL MOMEHT BpeMeHM, KI'/C, onpelesiseMbia
0
no dopwmyse:
G = TKrlA X /2 x gx (h -nh ), (I13.2)
0 hol \/ 0 hol
Toe po - IJIOTHOCTBH XMAOKOCTM, KI'/M3;
g - yckopeHmue ceBobomHoro nameHma (9,81 m/c2);
MO — KO2OOMLUMEHT MCTEeUeHUS;
A - mJjomanb OTBepCcTMs, M2;
hol
h - BHICOTA PACIOJIOKEHUS OTBEPCTHUSI, M;
hol
A - momanb CedYeHUsa pesepByapa, M2;
R
h - HadanpHasa BEHCOTa CTOJ0Oa XMIOIKOCTM B pes3epbyape, M.
0

Beicota ctonba xwugkoctn B pesepsyape h (M) B 3aBUCMMOCTU OT BpemMeHu t onpeagensieTcs no
dopmyne:

2 2 2
G g X MO X A x t
0 hol
h(t) =h - ————————- xXt+ - . (I13.3)
0 po x A 2



R

YcioBusa HIepesiMBa  CTPYM XMIKOCTM (OIpu h > h ) uepes oOBaJiIOBaHUE
0 hol
ompemeJsigeTcsa o dopmyJie:

L
h > H + ---——, (I13.4)
hol Mo

roe H - BbicoTa obBanoBaHus, M;
L - paccTosiHMe OT CTEHKU pe3epByapa A0 obBanoBaHusl, M.

/\
/\
h h /\
0 hol

H

| |

\/ \/ \/

L

Cmmmmmm e >

Puc. M3.1. Cxema ans pacyeTta UctedeHmns XnakocTu
13 OTBEPCTUS B pe3epByape

KonunyecTBo makocT m (Kr), nepenuelleiica Yepes obGBanoBaHWe 3a NofHoe Bpemsl UCTEeYEeHUs,
onpeaensieTcs no dopmyne:

2 2
t po x g Xx MO X A
pour hol 2
m = mHTerpanG(t) x dt = G x t - e x t , (II3.5)
0 0 pour 2 x A pour
R
roe t - BpeMs, B TedeHUe KOTOPOTO XMIKOCTHb IlepejiMBaeTCsa depes
pour
obBayioBaHme, C (T.e. BpeMs, B TeUYeHME KOTOPOI'O BHIIOJHIETCSH ycJioBue
(I13.4)) .
BennumHa t ompeznesiseTcs no dQopmyJie:
pour
/2
-b +- /b - 4 xaxc
\/
t = e , (I13.6)
pour 2 x a

roe a, b, ¢ - napameTpbl, KOTOpble onpeaensalTcs Nno dopMyram:

2 2 2 2
a =g x Mo X A / (2 x A), M/c ; (I13.7)
hol R



b = ——————--- , M/c; (13.8)

c=h - H- -—-, M. (I13.9)
B ciydae, eciM XMIKOCTb B pPe3epByape HaxXOIUTCS I10I M3OLITOUHEIM IaBJIEHMEM
HOensTaP (Ila), BeaIMuMHa MI'HOBEHHOT'O MacCOBOT'O pacxoma G (kr/c) ompenensercs
no dopmyie:
G = MO X po X A x /2 x OenmbraP / po + 2 x g x (h - h ). (I13.10)
0 hol \/ 0 hol
IJis oInpenesyieHMsa KOoJiMYecTBa XUIOKOCTHM, epesiMBlLelcd uepe3 oOBajioBaHMEe, U

BpPEeMeHM nepeamBa crenyet IPOMHTETPUPOBATEH COOTBETCTBYUY cucreMy
ypaBHeHUM, TIe BejuuuHa JenbTaP MoxeT ObTh IepeMeHHOM.

WcTtevyeHune cxaToro rasa

3. MaccoBas CKOPOCTb UCTEYEHUA CXKaTOro ra3a 13 pesepByapa onpenendeTca rno cbopmynaM:
OOKPUTUYECKOE UcteveHune:

P
a 2 ramma/ (ramma-—1)
opu ——-- >= (—————————-—- ) ; (II3.11)
P ramma + 1
A\
2 /ramMa
P
2 X TaMmma a
G =A X MO[P x po X (--—-————--—-- ) X (=——-) X
hol \Y v ramma - 1 P
\%
1/2
Pa (ramma-1)/ramma
x <1 = (===—-) > ; (I13.12)
P
o |
CBEPXKPUTNYECKOE ncteveHune:
P
a 2 ramma/ (ramma-—-1)
npy —---- < (—————-——-—--- ) ; (I13.13)
P ramma + 1
\Y
1/2
2 (ramma+l) / (ramma-1)
G = A X MO|P X po X raMMa X (-———————---—- ) , (M13.14)
hol \Y % ramMa + 1
rome G - MacCOBHIM pacxom, Kr/c;
P - armocbepHOe namBieHme, Ila;
a
P - maesieHre rasa B pesepByape, Illa;
\Y4
TaMMa - [okas3aTesb anuadaTeH Tazsa;
A - mJomanb OTBEepCTMS, M2;
hol
MO - KOBOOMUMEHT mMcTeueHMd (OPpM OTCYTCTBUM IAHHEIX NOMNYyCKAeTCS MIPUMHYMATH

paBuemM 0, 8) ;



PO - IUIOTHOCTHL T'a3a B pes3epByape Hpu maejeHumum P , kr/mM3.
\Y% \Y%

McTeueHne CXMKEHHOro rasa u3 oTBepcTusi B pesepsyape

4. MaccoBasd CKOPOCTb MCTEUEHMUS [IapoBoi daswl G (kr'/c) omnpenesgeTcsd IO
\%
bopmysie:
/P M
/ c 5 1,95
G = Mo X A / (————= ) x P x (0,167 x P 4+ 0,534 x P ), (113.15)
\Y% hol \/ RT C R R
C
roe MO - KOA0OMUMEeHT MCTedeHUd;
A - IJIoWalb OTBEepCTMS, M2;
hol
P - kxpumTHMueckoe @maBJIeHME CXMXeHHOro rasa, lla;
C
M - MongpHas Macca, KI/MOJb;
R - yHUBepcajibHad ras30Bas IOCTOSHHasA, pasBHaa 8,31 IOx/ (K X MoOJb) ;
T - xpuTuueckas TeMmIepaTrypa CXWXeHHOTO Tra3a, K;
C
P =P / P - 0Oespas3MepHOe IOaBJIEHME CXMKXEHHOTO T'al3a B pesepByape;
R \% cC
P - ImaBJIeHMe CXMXEeHHOI'O I'asa B pesepByape, lla.
\%
MaccoByto CKOPOCTb UCTEYEHUS NapoBON hasbl MOXHO TaKkke onpeaensTtb no popmynam (M3.11) -
(N3.14).
MaccoBas CKOPOCTbH MCTEUYeHMS XuaxoM oGase G (kT/C) ompenmejysgeTcs IO
L
bopmysie:
A
/ po
/ L
/o (===== ) x P
/ po R
\/ \Y
G =G X ——————————————————— , (II3.16)
L \Y% 3/2
(1,22 x T )
R
rIe po - IJIOTHOCTBL XMUIOKOM daser, Kr/M3;
L
PO - MJIOTHOCTL HApOBOM Gaser, kr/M3;
\%
T =T / T - 6GespasMepHasa TeMmIepaTypa CXMWKEeHHOTO Tasa;
R C
T - TeMImepaTypa CXMXEHHOTO Trasa B pesepByape, K.

PacTekaHue KWaKOCTMU Npy KBa3UMIHOBEHHOM
paspyLueHun pesepsyapa

5. lNoa KBa3sMMrHOBEHHBIM pa3pyLlUeHNeM pesepByapa criegyeT NOHUMaTb BHe3anHbl (B TedeHue
CeKkyH Unu gonen cekyha) pacnag pesepByapa Ha nNpubnuanTenbHO paBHble Mo pasmepy yacTu. [Mpu
Takon MOXapoonacHOW CUTyauuu 4acTb XpaHMMOW B pesepByape XWAKOCTU MOXET NepenvTbes vepes
obBanoBaHue.

Hwke npeactaBneHa maTtemaTudeckass MoOAenb, MO3BOMSKOWAA OLUEHWUTb [AOM  XUAKOCTH,
nepenuBelLeiica 4epe3 obBanoBaHve MpU KBA3MMIHOBEHHOM paspylleHun pesepByapa. [puHATHI
cnepywLne ONyLWEHUs:



paccmaTtpuBaeTcs Nnockas oAHoMepHas 3afava;

BpeMsl paspylleHuWsl pe3epByapa MHOMO0 MeHblle XapaKTepHOro BPEMEHW  [OBWKEHUS
rMapoavHaMMyeckoi BoJSHbI 40 06BanoBaHus;

XMOKOCTb SABMNSAETCA HEBA3KOW;

TPEHMWE XUOKOCTU O MOBEPXHOCTb 3€MJIM OTCYTCTBYET;

MOBEPXHOCTb 3eMJIM SIBNAETCS NIIOCKON, rOpU3oHTanbHOM.

Cuctema ypaBHEHWA, ONCbIBAIOLWNX ABWKEHUE XKUOKOCTU, UMEET BUA!

dh d
-——— 4+ ———=[(h - h ) xu] =0
dt dx G
< 2 , (Im3.17)
du d u
-——— 4+ ——=(———= 4+ gxh) =0
dt dx 2
roe h - BeIcOTa cToJba XMIOKOCTM Hal OUKCUPOBAHHEIM YPOBHEM, M;
h - BrICOTa HnomcTuUJawlely MNOBEPXHOCTM Hal QMKCUPOBAHHEIM YyPOBHEM, M;
G

u — CpelHAd IIO BHEICOTE CKOPOCTB IBMXEHNMA crToJsiba XKMOKOCTHU, M/C,‘
X — KOOpIOMHaTa BIOOJIb HallpaBJIEHMA IOBMXEHMA XUMIOIKOCTU, M,

t - BpemMsa, c;

g - yckopeHue cBobomhHoro nameHusa (9,81 m/c2).

'paHnYHbIE YCNOBUS C y4eTOM reoMmeTpun 3agaym (puc. M3.2) nmetoT BUA;

dh
-—— = 0; (I13.18)
dx |
x=0
u = 0; (I13.19)
x=0
dh
—_——— = 0; (13.20)
dx
x=b
[ 1/2 3/2
u =< g x (h - a) / h, ecim h > a, (I13.21)
x=Db
0, ecim h <= a
L

rae a - BbicoTa 06BanoBaHus.
MaccoBasi gonsi xwuakoctn Q (%), nepenuBLieiics Yepe3 oGBarnoBaHWe K MOMEHTY BpemeHu T,
onpegensieTtcs no chopmyne:

T
nHTerpaju x (h - a) x dt

0 N N

Q = 100 X ———===——————————————————— , (I13.22)
h x R
0
Toe U - CpelHss IO BEICOTE CKOPOCTL IOBMXEHMS cTojiba XMAOKOCTM IIpM X = b,
N
M/C;

h - BreICOTa cCcTosba XMOKOCTM HIPpU X = b, M;

N
h - HauajJibHas BHICOTa CToJIfa XMOKOCTM B pes3epByape, M;



0
R - mmpmuHa pesepByapa, M.

T'padux pacueTHOM M BKCIEPUMMEHTAJIbHOM BaBUCHMOCTEM MAaCCOBOM IOJU
nepenuBLENCS uYepes OOBaJIOBaHME XMUIOKOCTM Q OT mapamerpa a/h mnpexncrarBieH Ha
0
puc. II3.3.
y
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Puc. M3.2. TunnyHas kapTnHa ABWKEHUS XUOKOCTU B 06BanoBaHnm
npv KBasMrHOBEHHOM pas3pyLLUeHUN pe3epByapa

Q%
60 F

50

A0

30

L

0 R

L L e

01 02 03 04 0F CF OF 0B 09 10 1.

' v

aﬁzﬂ

Puc. II3.3. 3aBUCHUMOCTL HOJIM IIepeJIMBlIeNCs depes oOBaJioBaHUE
XUIOIKOCTM Q oT mapameTrpa a/h : 1 - pacuer; 2 - 35KCIEPUMEHT
0

Il. KonnyectBeHHas oueHka macchl ropr4nXx BELLECTB,
NoCTynarwLwmnx B OKpyXxarwlLlee NpoCTpaHCTBO B pe3yribTaTte
BO3HMKHOBeHMﬂHOXapOOHaCHHXCMTyauMﬂ

6. KonnyecTBO MOCTYNMBLUMX B OKpY’KatoLLee NPOCTPaHCTBO FOPHOUMX BELLECTB, KOTOPble MOryT
obpa3oBaTh B3pPbLIBOOMACHLIE FA30MapOBO34YLUHLIE CMECU WM MPOMMBbLI FOPHYMX CKWMKEHHbIX Tasos,
NErkoBOCMIIaMEHSIIOLLMXCS M TOPHYMX XKMOKOCTEW Ha MoACTMNAlLeln MNOBEPXHOCTWU, onpeaensieTcs,
NCXOAA U3 CrieaytoLnX NpeanocbIfiok:

a) NpPoMCXoaNT pacyeTHas aBapus 0QHOro U3 pe3epByapoB (annapaToB) unu Tpybonpoeoaa;



0) Bce cogepxumoe pesepByapa (annaparta, TpybonpoBoga) wnm 4YacTb npoaykta (npwu
COOTBETCTBYHLLEM OOOCHOBaHWM) MOCTynaeT B OKpyxawllee npocTpaHcTBo. [pu 3TOM B cnyyae
HanMuMa Ha oObekTe HECKOMNbKMX annapaToB (pe3epByapoB) pacyeT criedyeT MPOBOAUTL ANsl KaK4oro
pesepByapa (annapara);

B) Npv pasrepMeTu3aunM pesepByapa (annaparta) npoucxoguT OgHOBPEMEHHO yTeuvka BELLECTB U3
TpyOOMNpPOBOAOB, NUTAKOLWMX pe3epByap MO MNpsSiMOMYy M oBpaTHOMY MOTOKY B TEYEHME BPEMEHM,
HeobXxoouMOro Ansi OTKMH4YeHust TpybonpoBogoB. PacyeTHoe Bpemsi OTKMOYeHUs1 TpybonpoBoaoB
onpefensdeTcss B KaXKOOM KOHKPETHOM Crlydae, MCXOAA W3 peanbHOW OOCTaHOBKW, U LOMMKHO ObiTb
MWHUMarbHbIM C YY4ETOM NacrnopTHbIX AaHHbIX Ha 3anopHble YCTPOMCTBA M MX HAAEXHOCTW, Xapakrepa
TEXHOMOrM4eckKoro npowecca 1 Buaa pac4eTHOW aBapuun.

Mpn OTCYTCTBUM [JdaHHbLIX [OMNYCKAeTCs pacyeTHOe BpeMsi OTKIYEHUS TEXHOMOrMYeCcKnX
Tpy6GONPOBOAOB NPUHUMATL PaBHbLIM:

BpeMeHn cpabaTtbiBaHWsi CUCTEMbl aBTOMATUKM  OTKIOYEHMS  TPybGONpoBOAOB  COrmacHo
NacnopTHbIM [AaHHbIM YCTaHOBKW, €CNM BEPOSITHOCTb OTKasa CUCTEMbl aBTOMAaTWKU He NpeBblliaeT
0,000001 B rog unu obecnevyeHo pe3epBMpoBaHNE €€ INEMEHTOB;

120 ¢, ecnu BepoATHOCTb OTKasa cucTembl aBToMaTtuku npesbiwaetr 0,000001 B rog u He
obecneyeHo pe3epBMpOBaHNE €€ 3NIEMEHTOB;

300 c npy py4HOM OTKIHOHEHMUMU;

) B KayecTBe pacyeTHOM TemnepaTtypbl MNPU MNOXApPOOMacHOW CcuUTyauuMum C Ha3eMHo
pacnornoXeHHbIM 000pyJOBaHMEM [OMYCKaeTCA MNPUHMMAaTb MaKCUMaribHO BO3MOXHYI TemnepaTtypy
BO3Oyxa B COOTBETCTBYKOLLEN KIUMATUYECKOW 30HEe, a MNpu MOXapoomnacHoW cuTyauuu C MoA3EeMHO
pacnornioXeHHbIM  0bopydoBaHMEM - TemnepaTypy [pyHTa, YCIOBHO PaBHYW MakCMMarbHON
cpegHeMecsiIHHOM TeMnepaType OKpyKatoLlero Bo3ayxa B Haubornee Tennoe BpemMs roga;

€) ONUTENbHOCTb MCMapeHus XMOKOCTU C NMOBEPXHOCTW MPOrMBa MNPUHUMAETCS PaBHOW BPeMeHU
€e MNOJIHOro mncnapeHusi, Ho He G6onee 3600 c. [Ana nponueoB ugkoctn o 20 Kr Bpems ucnapeHus
gonyckaeTtcs npyHumaTth pasHbiM 900 c.

HonyckaeTcs mMcnonb3oBaHWe nokasaTenen noXapoB3pbiBOONACHOCTM Afs CMecen BewecTB U
MaTepuanos no Hanbonee onacHOMY KOMMOHEHTY.

PasrepmeTunsauus HaaseMHoOro pesepayapa

7. Macca XugkocTu, NOCTYNUMBLLEA B OKpyXalllee MpoCTPaHCTBO Mpu pasrepmeTusaumnm
pesepByapa, onpegenseTcs no dopmyne:

m =po xV, (I13.23)

a L R

e m - MacCa XMOKOCTM, KI'y

a

PO - IJIOTHOCTb XMIKOCTU, KI'/M3;

L
V - ofbeM XMIKOCTM B pesepByape, M3.

R

Macca XugkocTu, NocTyNUBLLEN CAMOTEKOM MPU MOJTHOM pa3pyLUEHUM Ha3EMHOIO MINN HaA3EMHOro
TpybonpoBoaa, BbIXOASLLErO U3 pe3epByapa, onpeaenseTcs no oopMmyram:

om 2 n
m =G x ray + -———— x d x (SUM L ) x po , (I13.24)
a L 4 P i=1 i L
e
o 2 J—————————
G =Moo X ——— x d X /2 x po x IenbTaP , (I13.25)
L 4 P \/ L R
Toe
ODenmerTaP = h x po x g, (I13.26)
R L L
roe G — HauyaJIbHBIM PacxoX XUIOKOCTHM, MCTeKawllely U3 pesepByapa uepes

L



pasrepMeTU3MPOBAHHE TPpyOONpoBOLm, KI'/C;

MO — KOBPQOULUMEHT MUCTEeUeHUS;
Tay - PpacyeTHOEe BpeMd OTKJIUeHMS TpyOONpOBOIOB, CBSA3aHHBIX C MECTOM
pasrepMeTm3alumM, C;
d - omaMeTp TPyDONIpPOBOIOB, M (B cJiydyae pPa3JIMUHBEIX IOMAMETPOB
P

TPyOONpPOBONOB, CBSAB3AaHHEIX C MECTOM pa3repMeTu3aluy, OOBEM BHXOIAWEN XUIKOCTM
paccumMThEBaAeTCA IJI KaxOoro TpyDonpoBOola B OTHOEJIBHOCTHM) ;
L - IOJMHa 1-To ydacTka TpyOOolIpoBOIa OT 3alOpPHOTO YyCTPOMCTBa OO MecTa
i
pasrepMeTMs3aluM, M;
n - 4YMCJO yYacTKOB TpyOONpPOBOHNOB, CBSA3aHHEIX C MECTOM pasTrepMeTMs3alLuM;
HenbTaP - Hanop crojba XMIKOCTM B pes3epbyape, lla;
R
h - BHCOTa cToJiba XMOKOCTM (OT BEPXHEIO YPOBHA XMIKOCTM B pes3epsByape
L
0O YPOBHSA MecCTa pas3TrepMeTusalmum), M;
g - yckopenue cpoBomHoTO nameHmusa, Mm/c2 (g = 9,81).

Mpy nponvBe Ha HeOrpaHWYEHHYH MOBEPXHOCTb Nnouwagb nponvea Fp (M2) kungKocTm
onpeaensieTcs no dopmyne:
(B pea. Mpukasza MYUC P® ot 14.12.2010 N 649)

Frp = fPV>I<, (N3.27)

(B pea. Mpukaza MYC P® ot 14.12.2010 N 649)

f 1
rae P - koadppuumeHT pa3nuTus, M (Npu OTCYTCTBUM AaHHbIX AOMYCKAeTCs NPMHMMATL PaBHbIM
-1 -1
5 M~ npu nponuBe Ha HECMNMAHUPOBAHHYK TPYHTOBYK MoBepxHocTb, 20 M~ npu nponuBe Ha

CNNaHUpoBaHHOE TrPYHTOBOE MoKpbiTMe, 150 M npu nponuBe Ha OeTOHHoe unu acdanbLToBoe
NoKpbITUE);
(B pea. Mpukaza MYC P® ot 14.12.2010 N 649)

VX - 00beM XMAKOCTM, MNOCTYNUBLLUEN B OKpyXawllee NPOCTPaHCTBO Mpu pasrepmeTnsaumm
pesepByapa, M3.
(8 pea. MNMpukaza MYUC P® ot 14.12.2010 N 649)
Macca napos JIBX, BbixoasLux Yepes AblxaTenbHyo apMaTypy

8. B crnyyae HanosnHeHus pesepByapa Macca napoB onpeaensieTcs no dopmyne:

m =po xV xP x P, (I113.28)
\Y \Y R H 0
Toe
M
PO = —mmmmm—mm e —— , (I13.29)
Y vV x (1 + 0,00367 x t )
0 0
Ioe m - Macca BHxonmAumMx napos JIBX, xr;
\Y
PO - MJIOTHOCTL napos JIBX, xr/mM3;
\Y
P - IOaBJIeHMEe HacChHIeHHEX [apok JIBX npu pacueTHOM TeMIepaType, Klla,
H
omnpenejyigseMoe 10 CIPaBOYHEIM IaHHEBEIM;
P - arMmochepHOoe maesieHue, klla (ODonyckaeTcsa NpMHMMATh pabHeM 101);
0
\Y - TeoMeTpMUeCKHUM OOBEM [IapOBO3OYIWHOI'O NPOCTPaHCTBa pes3epByapa (Opu

R



OTCYTCTBMM IAHHEIX IONyCKAaeTCd I[PUHUMATH PABHEIM I'€OMETPUUECKOMY OOBEMY
pesepByapa), M3;
M - MmoJigpHasa Macca napos JIBX, KI/KMOJIb;
V - MOJIbHHIM OOBeM, paBHBM 22,413 M3/KMOJIL;
0
t - pacueTHasa TeMmneparypa, C.
0

Macca napos J1BXX npu ncnapeHum co ceo6ogHom
NMOBEPXHOCTU B pe3epByape

9. Macca napos JIBX npu ucnapeHnn co cBo60ooHON NOBEPXHOCTU B pe3epByape onpeaensiercs
no cpopmyne:

m =G x Tay , (I13.30)
\ \ E
rme G - pacxonm napos JIBX, Kr/c, KOTOPEM OnpelesseTcs o GopMmye:
v
G =F x W, (I13.31)
\ R
roe Tay — BpeMs [NOCTyIJIeHMSA I[IapoB U3 pesepByapa, C;
E
F - MakcuMaJibHad IJIollanb I[IOBEPXHOCTM MchnapeHus JIBXK B peszepmByape, M2;
R
W - MHTEHCMBHOCTbL MCIapeHMd JIBX, xkr/ (M2 x C) (onpenenseTcsa B

COOTBEeTCTBMM C pas3nesoM VIII HacTOAWEIO NPUIIOXEHMA) .

[ll. MakcumarbHble pasmepbl B3pbIBOONACHbLIX 30H

10. Paguyc Ryskire (M) n BbicoTa Z e (M) 30HbI, orpaHuMYMBaioLMe 06nacTb KOHLEHTpaUMH,
NPEBbLILLAKLNX HKHUIA KOHLEHTPaLUMOHHbBIA Npeaen pacnpocTpaHeHus nnamedu (ganee - HKIMP), npu
HenoaBWXKHOM BO3AYLIHOW cpefe onpeenseTtcda no hopmynam:

Ans roptounx rasos (ganee - [T):

m 0,33
Rigp = 1,8+ ———
Pr- CHKHP £ (M3.32)
0,33
ZHMW”:O’ZG' __JDL___

Pr- CHKHP : (M3.33)

ans napos J1BX:

0,33

RHMP;:7,8..__JEQ___
pH ’ CHKHP : (|-|334)
m 0,33
ZHMP::O’ZG' ——

P Cragep , (M3.35)

m o
rae T macca [T, nocTynvBLIero B OTKpbITOEe NPOCTPAHCTBO MPW NOXapoonacHON CUTyaumm, Kr;

Pr . nnoTHocTb I'T npu pacyeTHOM TeMnepaType U aTMOCEPHOM AaBreHUM, Kr/m3;



m
- macca napoB JIBX, nocTynvBLUMX B OTKPbITOE NPOCTPaHCTBO 3a BPEMS UCMapeHus], yKkasaHa B
MYHKTE 6 HACTOALLEro NPUIOXKEHWS, KT;

P nnoTHocTb napos JIBXK npu pacyeTHon Temnepartype, kl1a;

C y y
HEKIIP - HXKHUA KOHLEHTPALUOHHBIA Npeaen pacnpocTpaHeHus nnaMmenu I unm napos, %00.
3a Havano oTcyeTa ropM3oHTaNbHOro pasmepa 30Hbl MPUHUMAKOT reOMETPUYECKUIA LIEHTP NPONUBa,

a B cnyyae, ecnu Rysgine MeHbLUe rabapuTHbIX pa3MepoB NPOMUBA, - BHELWHWe rabapuTHble pasmepbl
nponvea.

Mpn HeobxoaMMOCTM MOXeT OblTb YYTEHO BRMSHUE Pa3NMYHbIX METEOPONOrMYECKNX YCIOBUN Ha
pa3mepbl B3pbIBOOMNACHbLIX 30H.
(n. 10 B pega. MNMpukasza MYC P® o1 14.12.2010 N 649)

IV. OnpeaeneHne napameTpoB BOSHbI AABMEHMS NpY CropaHuu
raso-, napo- Unu NbineBo3ayLIHoro obnaka

11. MeTOLI,I/IKa KONM4eCTBEHHOWN OUEeHKM napamMmeTpoB BO3AYLUHbIX BOJIH OaBleHUA npu CcropaHum
raso-, napo- unu nblneso3nyLHoro obnaka (/J,anee - o6na|<o) pacnpocTpaHAeTCAa Ha clydau Bb|6poca
ropro4yumnx rasos, napoB Unu nbijin B aTMOC(*)epy Ha Npon3BOACTBEHHbIX obbekTax.

OCHOBHbIMU CTPYKTYPHbIMU 3N1€EMEHTAaMM alnropnTMma pac4HeToB ABNAKTCA:

onpegeneHne oxxnaaemoro pexvmma cropaHua 06na|<a;

pacyeT MakcumalnbHOro M30bITOYHOIO OaBrieHna n uMmnynbca (*)a3bl CXaTtna BO3OYLUHbIX BOJIH
AaBlieHnda angd pasrindyHbiX pexxXnmMmoB;

onpeaeneHne AonOMHUTENbHBIX XapakTEPUCTUK B3PbIBHOW HarpysKku;

OL|EHKa MopakaroLLero BO30enNcTBus.

V|CXO,EI,HbIMVI OaHHbIMW ONA pacyeTa NapamMeTpoB BOJTH AaBlieHUsa npu cropaHumn obnaka aBnaTcs:

BV rOpHOYEro BeLLeCcTBa, Coaepallerocs B obnake;

KOHLIeHTpalUusa Ioppdero bemecTea B cMmMecum C ,

T
CTexmoMeTpMuYecKasd KOHLIEHTpalMda IopodYero BellecTBa C Bo3myxomM C
CT
Macca TIopouero BelmecTBa, coIepxalerocsa B objlake M , C KOHLeHTpauuemn
T
MEeXIy HWKHMM M BEPXHMM KOHLEHTPALMOHHEIM IPelesiOM PacCIPOCTPaHEeHMS IIJIaMEeHU.
JonyckaeTcsda BEJIMUMHY M NPMHMMAaTh PabBHOM Macce TIOopodYero BelecTBa,
T
comepxamerocsa B obOJjlake, C ydeToM KoabbduumeHTa Z ydacTMsa I'OpPIUYero BelecTBa
BO B3pHBe. I[IpM OTCYTCTBMM HAHHBX KOB3QOMUMEHT Z MoOXeT ObTb NPUHSAT pPaBHBM
0,1. Ipu CTpyMHOM CTalUMOHAPHOM MCTEUeHMM IOopodYero rasa BeJuuuHy M cJenyerT
T
pPacCcumMTEBATE C YYEeTOM CTalUMOHAPHOTO paclIpemesieHMA KOHLEHTpaluulM ITopidero
raszsa B CTpye;
yIOeJibHasg TeIlJoTa CIOpaHMsa IOopluero BemecTBa E

Yy
CKOPOCTh 3ByKa B BO3Oyxe C (OOBUHO NOpMHMMaeTcda pasHoM 340 m/c);
0
MHOOpMAaLIMA O CTeleHM 3aTPOMOXIEHHOCTM OKPYXAaKIETO IPOCTPaHCTRBA;
5bdexTUBHEIN BHepro3anac ropoduer cMmecu E, KOTOPHEIM oIpenejyigeTcsa IIo
bopmysie:
M xE , C <=2¢C
T vy T cT
E =< (I13.36)
C
cT
M x E X ————- , C > C
T v C bl cT
T




an pacyeTe napameTpoB CropaHusa 06naKa,pacnonomeHHoro Ha NOBEPXHOCTU 3eMIn, BEeNnninHa
apbekTUBHOro aHeprosanaca yoBanBaeTCA.

Onpep,eneHwe OoXngaemoro pexmma cropaHua obnaka

12. Oxunpgaembin peXum CcropaHua obnaka 3aBUCUT OT Tuna roptoyero BeuwiecrtBa M CTeneHun
3arpoMoOXX4eHHOCTU OKpyXakLlero npocTpaHCTBa.

Knaccudmkaums roptoumx BeLLEeCTB Mo CTENEHN YyBCTBUTENbLHOCTU

13. BewecTtBa, cnocobHble k 0Opa3oBaHUIO FOPHOYMX CMECEN C BO3L4YXOM, MO CTEMNeHn CBOEen
YyBCTBUTENbBHOCTM K BO30YXXAEHWI0 B3PbIBHbIX MPOLECCOB pa3geneHbl Ha YeTbipe Knacca:

knacc 1 - 0cob0 YyBCTBUTENbHbIE BELLECTBa (pasmep AETOHAUVOHHOW SYENKU MeHee 2 CM);

Knacc 2 - YyBCTBUTENbHbIE BelwecTBa (pa3Mep AeTOHALMOHHON AYEeNKM NexuT B npegenax oT 2 o
10 cm);

knacc 3 - cpegHeuvyBCTBUTENbHbIE BellecTBa (pa3mep AETOHALMOHHON AYEeNKN NeXUT B npeaenax
oT 10 go 40 cm);

knacc 4 - cnaboyyBCTBUTENBHbIE BELLECTBA (pa3Mep AeTOHALNOHHON siyelikn 6onblue 40 cm).

Knaccudmkauma Haubonee pacnpoCTpaHEHHbIX B MPOMBbILINIEHHOM MPOW3BOACTBE [OPHYMX
BeLlecTB npueBefeHa B Tabnuue M3.1. B cnyyae, ecnu BelecTBO He BHECEHO B Knaccudukauumio, ero
cnepyeT knaccuduumMpoBaTtb MO aHanorMm ¢ MMEKLMMUCS B CMMCKE BellecTBaMu, a npu OTCYTCTBUM
nHdopMaLMmM 0 CBOMCTBax OAHHOrO BELLEeCcTBa €ro crieqyer OTHEeCTM K kraccy 1, T.e. paccmaTpuvBarb
Hanbonee onacHbIN cry4an.

Tabnuua M3.1

Kilacc 1 Kilacc 2 Knacc 3 Kiiacc 4
AneTUIIEeH AKPUIIOHUTPUII AneTanbpnermun Benson
BuHunauermuneH AKpPOJIEUH AlleTOH HexaH
Bomoporn ByTan Beunswuu o-IuxJjopOeH30J]
I'mpopasmH ByTunex BuHuuitaueratT IomexkaH
VzonponunuEuTpaT |bByTamneH BuHMnxgopmun MeTaH
MeTwuiaueTmiIeH 1, 3-IleHTanueH T'excaH MeTunbeH30J
HurpomeTan [lponan 300KTaH MeTnsMepKanTaH
Okmuchp nponwmieHa |IIponurneH MeTniamMmH MeTuixJjopnn
OKMCBh 3THUIIEHA Cepoyriepon MeTuaueTartT Okmchp yrJjepona
STUIIHUTPAT STaH MeTundOyTUJIKe TOH OTujIeHOEeH30JI

STuieH MeTUInpOnMUIKE TOH
S¢mps: MeTuiIs TUIIKE TOH
OVIME TUIJIO BBV OxTaH
OVBUHUIIOBEIMA [InpronH
MEeTUIIOY TMJIOBEIM Ceposonmopon
CnmMpTHL:
Iinpokasa ¢pakums Me TUJIOBBIM
JIETKUX YIJIeBOIO— D TUIIOBEIN
POOOB [IPOINJIIOBEIM
aMMJIOBEIN
1300y TUIIOBLIN
M30NPONINIIOBEIM
InxjgorexkcaH
StunbopMmaT
STUIIXJIOPMT
14. IIpm oueHKe MacmTaboOB MNOPaXeHMS BOJIHAMM OaBJIEHMS OOJDKHO YUYMTHEBATHCH
pasiuure XUMMMUEeCKUX COeOUHEeHUN TeIJIOTe CI'OpaHusa, MCIOJIb3yeMOoln
pacueTa IIOJIHOT'O 3arnaca DHEePTOBbBOENIeHMA. [JIa TUIMYHBIX YyIJIEBOOOPOIOB
IIPMHYMaeTCsS B pacueT 3HAaueHMe YIeJIbHOM TeIlJIOTH CcropaHus E = 44 MIOx/xr.
yI0
I MHBIX TOPKYMX BEUEeCTB B pacueTax MCIOJb3yeTCsa yIeJIbHOE SHEepPITOBHIOEJIEHME
E = ©Oera E 3necr OeTa - KOPPEKTUMPOBOUHHBIM IHapaMeTp. JJiIg yCJOBHO




VI yno

BBIOESJIEHHBIX KJIACCOB IopruYMx BelleCTB BEJIMYMHEBEL IIapaMeTpa BeTa npenCcTaBJIEHBl B

Tabnuue I13.2.

Tabnuua M3.2

Kiacce ropoumMx BelEeCTB Bera Kiacce ropoumx BelEeCTB Bera
Knacc 1 Knacc 3
AlleTUJIEeH 1,1 KymMmoa 0,84
MeTunaueTmIeH 1,05 MeTunamMmH 0,70
BrHMIIALIE TUJIEH 1,03 COMpPTH
Me THIIOBEIA 0,45
OKMUCH 2TUIIeHAa 0,62 STUIIOBHIM 0,01
[IpONMUIIOBHIM 0,69
I'mopasuH 0,44 AMIMJIIO BEIM 0,79
V30NpONMUIHUTPAT 0,41
STUIHKUTPAT 0,30
Bomopon 2,73 ukJOTeKCcaH 1
HuTtpomeTaH 0,25 AlleTanbajdbIeT 0,56
Kmacc 2 BuHMlaneTaT 0,51
STuIIeH 1,07 BeHnsun 1
OusTunsdup 0,77 T'ekcan 1
OvBMHMIIS bUp 0,77 M300KTaH 1
OxMCh HNpONMIIEHAa 0,7 [IpnuouH 0,77
AKpoOJIeuH 0,62 IuxJjionponaH 1
CepoyrnJyiepon 0,32 STuIaMuH 0,80
ByTan 1 Kiacc 4
ByTuien 1
ByTanmueH 1 MeTaH 1,14
1, 3-IleHTanueH 1 TpUXJIOP3TaH 0,15
STaH 1 MeTunxsopun 0,12
IrMe Tmuns dmp 0,66 Benson 1
IVB0NPONUIIOBEIM 20UP 0,82 IexaH 1
meJ1y 1 HDonmekaH 1
[IponwuieH 1 MeTunbeH30J 1
[Iponax 1 MeTuiMepKanTaH 0,53
Kmacc 3 Oxuch yrJjiepona 0,23




BuHMIxgopnn 0,42 InxjopsTaH 0,24

CepoBOIOpPOX 0,34 OuxopOeH30II 0,42

AlneTOH 0,65 TpUXJIOP3TaH 0,14

Knaccudukaums okpyxatLero npocTpaHcTea
Mo CTENEHN 3arpOMOXAEHHOCTH

15. Xapaktepom 3arpOMOXOEHHOCTU OKpYXaloLero npocTpaHCTBa B 3HAYUTENbHOW CTEeneHu
onpepensieTcsi CKOPOCTb pPacnpoCTpPaHEHUs MNnaMeHu Mpu cropaHuM obnaka W, cnegoBaTenbHo,
napameTpbl BOMHbI AaBreHus. XapakTepUCTUKM 3arpOMOXOEHHOCTU OKpyXaloLwero npoCcTpaHCTBa
pasgensalTca Ha YeTblpe Knacca:

knacc | - Hanuyne ONWHHBIX TpyD, NONoCcTeW, KaBepH, 3amnoSIHEHHbLIX TOpPKYE CMeChi, Npu
CropaHuMn KOTOpPOW BO3MOXHO OXuaaTb opMupoBaHWe TypOyneHTHbIX CTPYyWA MPOAYKTOB CropaHus,
MUMeLnX pasMepbl HE MeHee Tpex pa3MepoB AEeTOHALMOHHOW siYelrikn gaHHom cmecu. Ecnn pasmep
OeToHaUMOHHOM SYENKN ONs JaHHOM CMEeCU He U3BECTEH, TO MUHMUMAarbHbI XapakTepHbIN pasmep CTpymn
npuHUMaeTcHa paBHbIM 5 cM 4ns BewlecTB knacca 1, 20 cm gnga sewecTB knacca 2, 50 cm gns BellecTts
knacca 3 u 150 cm ansa BewlecTs Knacca 4;

knacc |l - cunbHO 3arpoMoXaeHHOe MPOCTPAHCTBO: HanMnyne nony3aMKHYTbiX 06beMOB, BbiCOKas
NMOTHOCTb pa3MeLLEeHMS TEXHOMNOrMYeckoro obopyaoBaHus, nec, 60nbLOoe KONMYEeCTBO MOBTOPSIHOLLUXCS
NpenaTCTBUN;

knacc Il - cpegHe 3arpomoxgeHHOe NPOCTPaHCTBO: OTAENbHO CTOSLWME TEeXHOoNormdyeckme
YCTaHOBKMW, pe3epByapHbI Napk;

knacc IV - cnabo 3arpoMoXxgeHHoe n cBOGOAHOE NPOCTPaHCTBO.

Knaccudgpukauma pexmmoB cropaHus obnaka

16. [na oueHKN BO3OENCTBUS CropaHns obnaka BO3MOXHbIE PEXMMbI CrOpaHUs pas3gensaTcs Ha
LLIECTb KITaccoB Mo AnanasoHam CKOPOCTEW MX pacnpocTpaHeHusl cneayLwmmM obpasom:

Knacc 1 - AeToHaums Unm ropeHne co CKopocThbio ppoHTa nnamenun 500 m/c n Gonee;

knacc 2 - gecnarpauus, ckopocTb dopoHTa nnamenm 300 - 500 m/c;

knacc 3 - gecnarpauus, ckopocTb opoHTa nrnamenm 200 - 300 m/c;

knacc 4 - gecnarpauus, ckopocTb opoHTa nnamenm 150 - 200 m/c;

Knacc 5 - gedpnarpaumsi, CKOpoCTb (hpoHTa naMmeHn onpegenseTtca no popmyne:

1/6
u=%k x M , (I13.37)
1
rone k - xoHCcTaHTa, paBHasa 43;
1
M - Macca Topouyero BeumecTBa, coIepXamerocs B objlake, KI';
KJjlacc 6 - mebymarpaums, CKOPOCTH QPOHTA IJIaMEeHM OIpemesiseTcs o bopMmyJie:
1/6
u=%k xM , (I13.38)
2
roe k - KOHCTaHTa, paBHasa 26;
2

M - Macca ropouero BelecTBa, coIepxalerocsa B objake, KI.
17. Oxupgaembii pexmnm cropaHust obnaka onpegensietca ¢ nomollbto Tabnuupl 1M13.3, B
3aBMCMMOCTM OT KJlacca roptovero BeLLecTBa U Krnacca 3arpoMOoXXaeHHOCTU OKpY»KatoLLLero NpocTpaHCcTBa.

Tabnuua M3.3

Knacc roptoyero Krnacc 3arpoMoXeHHOCTM OKPY>KatoLLEero NpocTpaHCcTBa
BellecTBa | ] 11 v
1 1 1 2 3
2 1 2 3 4




w

2 3 4 5

4 3 4 5 6

Mpn onpegeneHnn MakcuUMarbHOW CKOPOCTM (DPOHTaA MflaMeHW AN PEeXMMOB cropaHusa 2 - 4
KnaccoB [OMOMHUTENbHO paccyYUTbiBaeTCA BuAMMAas CKOPOCTb (PPOHTa MfiaMeHn MO COOTHOLUEHMIO
(MN3.37). B Tom cnyyae, ecnu nofyvYeHHass BenuyMHa OGonblle MaKCUManbHOW  CKOPOCTH,
COOTBETCTBYHOLLEN AaHHOMY Krnaccy, oHa npuHuMaeTcsa no gopmyne (I1.3.37).

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

PacuyeT makcumanbHOro n3bbITOYHOro AaBreHust n nMmnynbca (ba3b|
CXaTuna BO34YLUHbIX BOJTH AaBl1eHNA

18. IlapaMeTpr BOSBIYUHHX BOJIH OaBJIeHMS (MIOBITOUHOE maBjieHue J[lenbTaP u
+

M nyJsbc ¢aser cxaTtusa I ) B 3aBMCHMMOCTM OT PAacCTOSHMSA OT LieHTpa objaka
PaCCUMTHBAKTCS MCXONS M3 OXMIAEMOT'O pexuMa CcIropaHusa obJjaka.

Knacc 1 pexxuma cropaHus obnaka

19. PaccunTbiBaeTCcA COOTBETCTBYHOLIEEe Ge3pa3mepHoe paccTosiHMe No opmyrne:

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

roe R - paccrTogHyMe OT LeHTpa ofJjiaka, M;

P - arMmocbepHOe narJyieHue, lla;
0
E - nbbexTuBHHM sHeproszamnac cmecu, JIIx.
BeIMUmMHEL fes3pasMepHOTO OaBJIEHUS P n  uMnyjabc dasel cxatusa I

X X
onpenejidiTcd I10 @opMynaM (o= I'a30IIapOBO3OYUHBIX cMecen) :

2
In(P ) = -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (I13.40)
X X X
2
In(I ) = -3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R ) ) . (I13.41)
X X X
dopMyJIBL (I13.40, [13.41) crnpaBenJMBE IOJid 3HadeHuy R > 0,2. B ciaydae,
X
eciim R < 0,2, T0o P =18, a B dopmyny (II3.41) BMecTO R mnoncraBjgeTCd
X X X
BejuumHa R = 0,14.

X

Pa3mepHble BenuYMHbI M3OBLITOYHOrO AaBfeHWs U umnynbca dasbl CKaTUs ONpPedensrTcs Mo
dopmynam:

ODenrTaP = P x P ; (I13.42)

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

Knacchbl 2 - 6 pexxuma cropaHus obrnaka

20. PaccuuTHBaeTca 0Oes3pasMepHoe paccTosHue R oT ueHTpa objaka 10
X
bopmysie (II3.39).
PaCCUMTHBATCS BEJMUMHEL 0Oes3pa3MepHOTOo JaBjeHus (P ) u mMnysnbca baso



x1

cxatusa I no dopmysam:
x1
2
u curmMa - 1 0,83 0,14
P = (-—--- ) X (-=—-—-———-- ) X (-=—--- - - ) i (I13.44)
x1 2 curMa R 2
C X R
0 X
0,006 0,01 0,0025
I =Wx (1 -0,4 xW) x (—————= + - - - ) (I1I3.45)
x1 R 2 3
X R R
X X
u curMa - 1
W= —= X (=-====—===—- ), (I13.406)
C curMa
0

roe curma - cTeneHb pacluMpeHus NpoaykToB cropaHusa (4ns rasonapoBO3yLUHbIX CMecen
JonyckaeTcs NpMHUMaTb paBHOW 7, ANA MNblNeBO3AYyLLUHbIX CMecen - 4);

U - BUONUMas CKOpOCTb PPOHTa niiameHu, M/c.

B cnyyae pednarapauum nbineBo3gylHoro obnaka BenuuMHa 3¢dEKTUBHOIO 3Heprosanaca
YMHOXaeTcs Ha koadduumneHT (curma - 1)/curma.

dOopMy JIBL (I13.44), (13.45) crnpaBemMBH IJiS SHAUYEHUM R OOJBUIMX BEJIMUMHEL
X
R = 0,34, B cnyuae, ecim R < R , B bopmysu (II13.44), (II3.45) BMecTO R
xpl X xpl X
IOOCTABJISETCHS BeJanumHa R
xpl
PasMepHLe BeJIMUMHEL MB3OLITOUHOT'O HOaBJIEHMS UM MMIyJbca (asel CcXaTusd
onpemensgioTca 1o Gopmysam  ([13.42), (13.43) . TIlpu sToM B bopmysel ([13.42),
(I13.43) BMecTO P m I T[OOCTaABIAKRTCS BEJMUMHBEL P m I
X X x1 x1

V. MNapameTpbl BOSHbI AaBreHWs Npu B3pbiBe pe3epsByapa
C neperpeTon XNUOKOCTbIO UMK CXKMXKEHHbBIM ra3om npu BO3,D,eI7ICTBI/II/I
Ha Hero o4ara noxapa

+
21. Vs6elTOouHOEe maBJyieHMe HenbTaP wn  wuMmnyiasc I B BOJIHE [OaBJIeHUud,
obpasynuMecsa IIpM B3pPHBEe pe3epByapa Cc HOeperperoy JBX, I'X maIM CXMXEHHBM
YIJIEBOOOPOIHEIM TIa30M (maynee - CYTI) B odare Ioxapa, onpenesyigTCcsa IO
bopmysiaMm:
0,33 0,66
m m m
1P 1P 1P
ODenrTaP = P x (0,8 x ——————- + 3 x ——————- + 5 x —=———- ) (I13.47)
0 r 2 3
r r
0,66
m
+ 1P
I =123 x ——————-— ; (I13.48)



m = (—————- ) x 10 , (I13.49)
np 4,52

Toe r - pacCTosHME OT LeHTpa pes3epByapa, M;

E - nsbbexTMBHasA 2HepPIMS B3PHBA, pPacCCUMTHBaeMas 10 dopMmyJie:
eff
E =k xC xmx (T -1T), (I13.50)
eff P b
roe k - Doy sHepI'MM BOJIHBL IaBJIeHMSA (ODonyckaeTcsd OpMHMMAThL paBHOM 0,5);
C - yIeJbHas TEeIJIOEMKOCTB XMIKOCTM (OOoNycKaeTcsa NpuHMMaTh pasHOM 2000
b

Ix/ (kT x K);

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

T - TeMnepaTypa xuikou 6éazwl, K;

T - HOpMajyibHaA TeMmIeparypa kuneHusa, K.

b

Mpn Hanuuuu B pesepByape MNpegoXpaHUTENbHOTO YCTPOMCTBa (knanaHa wnu MembpaHbl)
BenuumHa T onpegensdetcsa no opmyne:

T = ———mmmm——— - C + 273,15, (I13.51)
A - 1gP A

roe P - IapJieHMe cpabaThBaHUA NPEeOOXPaHUTEJIbBHOTO YyCTPOMCTRBA;

A, B, C — KOHCTAHTHE ypPaBHEHMA BaBUCHMMOCTM HOaBJIEHMA HACEHIIEHHBEIX [1apOB
A
XUIOKOCTY OT TeMIepaTypsl (KOHCTAHTH AHTyaHa), OIpelejiseMble 10 CIPaBOUHOM
JquTepaType. Envuanie nsMepeHua P (xkla, MM PpPT. CT., aTMm) I OJIKHEBL
val
COOTBETCTBOBATL MCIOJb3yeMEIM KOHCTaHTaM AHTyaHa.

VI. MHTEHCUBHOCTb TEMMNOBOro NU3nyyYeHns

22. B HacTosileMm pa3sgerie NpuUBoAsATCS MeToabl pacyeTa MUHTEHCUBHOCTM TEMMOBOro U3Ny4YeHust oT
noxapa nposvBa Ha NOBEPXHOCTb, OTHEHHOTO LLApa, a Takke paauyca Bo3AeNcTBMS NPoayKTOB CropaHus
napoBOo34yLUHOro obaka B criyyae noxapa-BCrbILLKU.

Moxap nponuea

23. WNHTeHcuBHOCTL Tennosoro u3nydeHus g (kB1/mM2) gna noxapa nponuea JIBX, X,
CXWDKEHHOro npupoaHoro rasa (ganee - CIMNIM) unn CYT™ onpegenseTtcs no dopmyne:

=E-Fo? masy)

E
roe f - CpegHenoBepXHOCTHaA NHTEHCMBHOCTb TEMNJ10BOro Uany4vyeHuna nnameHu, kKBT/m2;

9- yrnoBo koadhdMUNEHT 0BGNYyYEHHOCTY;
T - k0a(pPULMEHT NPOMyCcKaHWst aTMocdepbl.

E
3HaueHne |

Tabnuue M3.4.

NpUHMUMaeTCA Ha OCHOBE WMEKLIMXCA JSKCNepuMeHTalbHbIX OaHHbIX WU no

Tabnuua M3.4

CpeﬂHeHOBerHOCTHaH MNIMOTHOCTb TENNOBOIro n3nyvyeHna
nnaMmeHun B 3aBUCMMOCTU OT AMamMeTpa odara 1 yaernbHaa MmaccoBas
CKOPOCTb BbIropaHnda AnAa HEKOTOPbIX XXUOKNX
yrneeso4opodHbIX TONNMB



ToOnImMBO E , kBr/M2, npu d, M !
f m ,
KT/
10 20 30 40 50 (M2 -C)
CIr 220 180 150 130 120 0,08
CYT (mpomnaH-0yTaH) 80 63 50 43 40 0,1
BeH3UH 60 47 35 28 25 0,06
In3eJIbHOE TOIJIMBO 40 32 25 21 18 0,04
Ef

Mpumeyanune: ons gnameTpoB ovara meHee 10 m unu 6onee 50 m cnegyeT NpUHUMaTL Takomn

Xe, kak n anga oyaroB gnametpoMm 10 M n 50 M COOTBETCTBEHHO.

E
Mpyu OTCYTCTBAM AaHHLIX ANs HeddTM M HedTenpoayKTOB AOMycKaeTcs BenmnuuHy | (kBT/M2)
onpegenstb No oopmMyre:

_ .p012d (1 _ p-012d
B, =140-e%0 4+ 20-(1-e ™) oo

roe d - addeKkTUBHbIM AnameTp nponuea, M.

y E
Mpn OTCYTCTBMM AaHHbIX ANA OOHOKOMMOHEHTHbIX XUAKOCTEN A0MYCKAeTCa BEMUYUHY f (kBT/M2)
onpenensaTtb nNo opmyne:

~0,4-m-H_,

E, = 3
(1+4-j
d , (M3.53.1)

roe m' - yaenbHas MaccoBas CKOPOCTb BbIrOpaHus, Kr/(M2-c);

CI' - ynenbHasa TennoTa cropaHus, KIK/Kr;
L - AnunHa nnamexHun, m.
Mpn OTCYTCTBMM AaHHbIX ANsl OAHOKOMMOHEHTHbIX XXUAKOCTEN A0oNnyCcKaeTcst BenuumHy m' (kr/(m2-c))
onpegenaTtb no dopmyne:

., 0,001-H,,
m =
Lg +CP(|-b _Ta)

, (N3.53.2)

roe Y - yaenbHas TennoTa UcnapeHus XnakocTu, KIK/Kr;
P - ynenbHas TennoemMKoCTb Xuakoctu, kx/(kr-K);
b - TemnepaTypa KMNeHUs XUOKOCTM Npu aTMocdepHOM AaBneHuu, K;

a- TeMmnepartypa okpyxatoLien cpegsl, K.

E;

[N MHOrOKOMMNOHEHTHBLIX CMECEN XNOKOCTEN OonyckaeTcda onpenerneHune 3Ha4YeHunn mm' no

f

KOMMNOHEHTaM, ONA KOTOPbIX BEJNTUYUHbI “n m' MakCUManbHbl.

F
YrnoBoii koadpdumumeHT obnydeHHocTn % onpepensieTcs no dopmyne:

_ [p2 2
Fa=vh +F , (N3.54)



FV I:H

roe , - (bakTOopbl 0GMYYEHHOCTU AONns BEPTUKANbHOM WM TOPU3OHTasIbHOW MJoWaaokK
COOTBETCTBEHHO, ornpefensemMble AN NAOWAanoK, pacrnonoxeHHbix B 90° cekTtope B HampaBneHuu
HaKIoHa nnameHu, No cnegywmum dpopMynam:

2 2_ h. Qi . h_ 2‘ H 2' H
Fﬁl' _E.arctgD+E. a’+(b+1)*-2-b-(1+a-sind) -arctg(£j+ﬁ- arctg a-b-F%sind + arclg F2.sind
B C F-C F-C

T A-B
, (N3.55)

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

2.L
a=——

d  (n3.57)
po2X

d | (n3.57.1)
A=(@ +(b+1)*>-2-a-(b+1)-sin6) (1357.2)
B=1/(a’+(b-1)°-2-a-(b—1)-sin6) (13573

C =+ (b?-1)-cos? ) (3574

{5
b+1) 3575

a-cosé

b-a-singd (n3s7.6)

F:“E_D,W&WJ)

roe X - paccTosiHie OT reoMeTpUYeckoro LieHTpa nponvea Ao obnydaemMoro oobekTa, M;
d - adhdheKkTUBHbBIN AMaMeTp NPoNuBa, M;
L - 4nuHa nnamexu, m;

0. Yron OTKIIOHEHWS1 NNIaMeHn OT BEPTUKANW nog AencTBreM BeTpa.
[ns nnowanaok, pacronoXeHHbIX BHE yKa3aHHOro CeKTopa, a Takke B Cryvasix OTCyTCTBUS BeTpa
dhakTopbl OOGSYYEHHOCTM AN BEpPTUKANbHOM W TOPU3OHTANbHOM NIIOWAA0K pPacCYMTbIBAOTCA MO

dopmynam 3.55 - 3.57.7 n 3.59.1, npnHumas 0 = 0.
ObdhekTnBHLIN gnameTp nponuea d (M) paccunTbiBaeTcs No opmyne:

7T (N3.58)

roe F - nnowagb nponuea, m2.
OnvHa nnameHnu L (M) onpegensieTca no popmynam:
npu U*=1



L=55.d.| ™ %

pNg-d * , (M3.59)
npu U* <1

e

L=d42.d.| —

p.\g-d ,(N3.59.1)
roe
u, = o

) 3/m‘-g-d
P (N3.60)

m' - yaenbHasi MaccoBasi CKOPOCTb BbIrOpaHusl TONnmBa, Kr/(M2-c);
Pa_ NNOTHOCTb OKPY>KatoLLero Bo3ayxa, Kr/m3;
P11 _ nnothocTs HacbILLEHHbIX NapoB TONMBa Npy TeMnepaType KUNeHust, Kr/m3;

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

Yron oTKNOHEeHUs NfiaMeHn oT BepTUKanu noa aencremem BeTpa 0 pacc4ynTbiBa€TCA No q)opmyne:

1, mpuu, <1
cosfd=5 .
u,”, opu u, >1

* '

.(N3.61)

KoadhdpuumeHT nponyckaHus atmocdepsl £ Ans noxapa nponuea onpeaensieTcs no opmyne:

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

OrHeHHbIV Wap

24. VIHTEHCMBHOCTb TennoBoro uanydeHust q (KBT/M2) ans orHeHHoro wapa onpegenseTtcsi no
dopwmyne (M13.52).
Ef

Bennuuna onpeaendaeTca Ha oCHOBE MMEKLNXCA 3KCnepnMeHTarnbHbIX AaHHbIX. ,D,Ol'lyCKaeTCﬂ

E;

npuHUMaThb paBHon 350 kBT/m2.

=
3HaueHne 9 onpenensieTcs no dopmyne:

D2

F=e 5
q 2 2
4-(H°+17) (n3e3)

rae H - BbicoTa LieHTpa OrHeHHOro wapa, M;

D

S - 3tp(PEeKTUBHbIN AMaMETP OrHEHHOTO Lapa, M;
I - pacctosiHne oT obny4yaemoro oobekTa 40 TOYKM Ha MOBEPXHOCTU 3eMITM HEMOCPEACTBEHHO Mo
LEHTPOM OrHEHHOrO Lapa, M.

. D
O DEKTUBHBI AamMeTp OTHEHHOTO Wapa > (M) onpegenseTcs no opMyre:



_ . m0.325
D, =6,48-m . (N3.64)

rae m - Macca npoaykTa, MOCTYNMBLLETO B OKpY»KatloLee NpoCTPaHCTBO, Kr.
. Dg
BenuunHy H gonyckaeTtca npvHMMaTh paBHOM .

t
Bpems cyliecTBoBaHUS OrHEHHOrO Wapa S (c) onpeaensieTcs no dopmyrne:

_ 026
t; =0,852-m™" 13 65

KoadhdpuumeHT nponyckaHus atMocdepbl ¢ Ana OrHEHHOro Lapa paccYuTLIBaeTca no dopmyrne:

r=exp[-7,0-10* - (\vr* + H? —&)]
27" (n3.66)
(n. 24 B pep. Mpukaza MUC P® ot 14.12.2010 N 649)

VIl. Onpegenenne paguyca BO3gencTBus NpoayKTOB CropaHus
napoBo3ayLIHOro obnaka B cryyae noxapa-BChblLLKK

25. B cnyuae ofOpaszsoBaHMA I[IapOBOBIOYUHOM CMEeCHM B He3aT'POMOXIEHHOM
TEeXHOJIOTHMUECKMM OOOpyHOBaHMeM MPOCTPaAHCTBE U eT0 BaXUTaHUM OTHOCUTEJILHO
cnabeM  MCTOYHMKOM  (HAIpMMEep, MCKPOM) CTOpaHMe B5TOM CMEeCM IPOUCXOIOUT, Kak

NpaBuUiio, C HeBOJbUYMM BUOMMBIMM CKOPOCTSAMM IIJIaMeHM. [IpM 2TOM aMIJIUTYOE BOJIHEL
OaBJIeHMS MaJlBl M MOTYT He IPMHMMATBHCS BO BHMMAaHME IIPM OLEHKEe [1opaxXawleIro
BO3IOENCTBMA. B ©BTOM Cjlydae peajmM3yeTCs TaK Ha3HBAaEMH) [IOXAP-BCIHIIKA, IPU
KOTOPOM 30Ha IOPaxeHms BEICOKOTEMIIEPATYPHEMM IPOOyKTaMU CTOpaHUS
[IapOBO3IOYWHOM CMECH [PaKTUMUYECKM COBIalaeT C MaKCHMMaJIbHEM pas3MepoM objaka
IPOOYKTOB CroOpaHMsa (T.e. IIOpaxalwTCs B OCHOBHOM OOBEKTEH, [IONIalapulue B 3TO
oByako) . Pamuyc BOBOENCTBUA BEICOKOTEMIIEPATYPHEIX IPOLYKTOB CI'OPaHUsA
NapoBO3IOYWHOTO oOfOJlaka INPM IIOXape—BCIHIKe R onpepensercs GOpMyJIOn:
F

R =1,2 xR (I13.67)
F HKIIP

roe R - TOPMBOHTAJIbHBEIM pa3Mep B3PHIBOONACHOM 3OHEl, OIIpeneJigieMBll I10
HKIIP
n. 10 HacToAmWero MNPUIIOXKEHMS .

VIIl. UcnapeHune xunakoctn n CYI™ u3 nponvea

26. VHTEHCMBHOCTL McHnapeHus W (kr/ (M2 x C)) I0Jg HEeHATPETHX XUIOKOCTEN C
ompenesndgeTca no popmyse:

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

roe »sTa - Ko5bduMuMeHT, NPMHMMAEeMEBI IOJisS  [IoMemeHui 1o Tabiuue [13.5 B
3aBUCHMOCTM OT CKOPOCTM M TeMIepaTyphl BO3OYWHOT'O INOTOKA HaX NOBEPXHOCTHI
ucnapeHuda. llpy HOpoJamMBe XUIOKOCTM BHEe I[IOMEUIeHUA OOoIyCKaeTCcsa IpPMHMMAThH
sTa = 1;

M - MoJyigpHad Macca XMUIKOCTM, KI'/KMOJIb;

P - @maBJIeHMe HAaCHIUIEHHOI'O Ilapa IIpM pacueTHOM TeMIepaType XuIokocTu, klla.

H

Tabnuua M3.5

CKkopoCTb BO34YLLUHOMO 3HaveHue kKoadpdurumneHTa ata npu temnepartype t (°C)
noTtoka, m/c BO34yxa




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 54 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6

27. Mpu BbIGpoce CYT 13 o6opyaoBaHus, B KOTOPOM >KMAKOCTb HAxoauTcs nof AaBrneHueM, YacTb
NpoAyKTa 3a CYeT BHYTPEHHEN 3Hepruy MrHOBEHHO ucrnapsieTcs, obpasys C Kanenbkamu >KUOKOCTM
obnako asposons. MaccoBas O0ONs MIHOBEHHO WCMapUBLUENCS XWUOKOCTWU AenbTa onpeaensietcs no

dopmyne:

C x (T -T)
P a b
nejgpTa = 1 - exp(- ———————————————— ), (I13.69)
L
g
roe C - ymenbHad TemjoeMkocTs CYT, Ix/ (xkr x K);
P
T - TeMmmneparypa OoKpyxXawoumero sosnyxa, K;
a
T - TeMmneparypa kuneHmsa CYI' npm aTrMochepHOM marjieHum, K;
g
L. - ymembHas TerJjora napoodpaszsoBaHua CYI', IIx/kr.
g

MpuHMmaeTcs, 4to npu genbta >/= 0,35 BCS Macca XMAKOCTU, Haxoaswasca B obopygoBaHuu, 3a
CYeT B3pbIBHOMO XapakTepa ucnapeHus nepexoguT B napokanensHoe obnako.

Mpu pgenbTa < 0,35 ocTaBwasACca YacTb XWAOKOCTU MCNapsieTCs C NOBEPXHOCTUM MponvBa 3a cyet
NnoToKa Tenna oT noAcTunarLen NoBEPXHOCTH U BO3ayXa.

MHTEHCMBHOCTb McMapeHus Xnakoctn co ceobogHow nosepxHoctn W (kr/(M2 x €)) onpegensietcs
no cpopmyne:

0,5
(mambma x C x po ) x (T -T)
S S S 0 b
W= ——=—=""""""""“"“""—"—"— - —— —— +
0,5
L x (IIm x t)
g
0,8
0,0035 x u X jgjamMbma x (T - T )
a 0 b
+ ——-——-—-———— , (I13.70)
0,8 0,2
(v x d x L )
a g
roe JlaMbma -  KO2QOMUMEHT TeNJIONPOBOIOHOCTM MaTepuajyia, Ha IOBEPXHOCTb
S
KOTOPOTO pas3jMBaeTcd XUIKOCTbL, BT/ (M x K);
C - ymenbHas TEINJIOEMKOCTHL MaTepuasaa, Ix/ (xkr x K);
S
PO - MJIOTHOCTL MaTepuana, Kr/m3;
S
T - HauvajibHas TeMmIepaTypa MaTepuana, K;
0
t - Tekyllee BpeMsa C MOMEHTAa Hauajla ucrnapeHmus, C (Ho He meHee 10 c¢);
JaMbrna - KO3QPMUMEHT TEeIJIONPOBONHOCTM BO3IOyxXa Ipu TeMueparype T ;
a 0

U - CKOPOCTH BOBIOYWHOT'O I[IOTOKA Hal OBEPXHOCTLIO MCIapeHus, M/cC;
d - XapaKTEepHBEM OMaMeTp NOpoJiMBa, M;



vV - KMHeMaTuueckas BA3KOCTb Bos3myxa npu T , mM2/cC.
a 0

IX. Pasmepbl dhakena npu cTpynHOM ropeHun

28. Tpun CTPYMHOM UCTEYEHMM CXKaTbIX rOpOYMX ra3oB, napoBon v xuakon dassl CYI n CII, JIBXK
n MK nop gaBrneHnem BO3HMKAET OMacHOCTbL obpa3oBaHUs AU y3nOHHbIX hakenos.
(8 pea. MNMpukaza MYC PO ot 14.12.2010 N 649)

InmHa daxkesa L (M) mpM CTPyMHOM TI'OPeHMM OolIpenejigdeTcs [0 dopmyJie:

L =KxG ’ (I3.71)

roe G - pacxod npoaykTa, Kr/c;

K - amMnupryeckuin KO3 ULMEHT, KOTOPbIA MPU UCTEYEHUM CXKaTbIX ra3oB MPUHUMAETCA PaBHbIM
12,5, npn uctedeHnn naposor dassl CYI unu CIMI paBHbIM 13,5, npu ncteveHum xugkon dasbl CYI un
CIr, NNBX v MK noa aaeneHuem paBHbIiM 15.
(8 pea. MNMpukaza MYC PO ot 14.12.2010 N 649)

Ab3aL nckntoyeH. - Npukaz MYC PP ot 14.12.2010 N 649.

llmpuHa dbakeyia D (M) OpM CTPYMHOM I'OPEeHMM OIpenejigeTcs 0 dopmyJie:
F

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

29. MNpu npoBefieHMM OLIEHKN NOXapHOW OMacHOCTU ropsllero dakena npu CTPyMHOM UCTEYEHUU
CXKaTbIX roptoYmnx rasos, napoBow 1 xugkon cassl CYI, CII, JIBX n MK nog gaBneHnem gonyckaetcs
nNpyvHUMaTh cregyollee:

- 30Ha HENOCPEeACTBEHHOIO KOHTaKTa MfaMeHU C OKpyXawwumu obbekTamy onpegensercs
pasmepamu dakena;

- AnviHa cakena Le He 3aBUCUT OT HarnpaBfieHUs1 UCTEYEHUS NPOAYKTA N CKOPOCTU BETPA;

- HaubonbLUyD OMNacHOCTb MpPEeacTaBmsAlOT FOpPM3oHTanbHble dakesnbl, YCMNOBHYH BEpOSATHOCTb
peanusaumn KOTopblx cnegyet npuHuMmaTb pasHown 0,67;

- MOpaXeHue 4erioBeka B ropusoHTanbHOM chakene npoucxogut B 30° cekTope C paguycom,
paBHbIM AnvHe chakena;

- BO3[eNCcTBME TOpu3OHTanbHOro dakena Ha cocegHee obopydoBaHue, NpuBoAdLlee K €ro
paspyLlleHnto (kackagHoMy pasBuUTUO aBapum), npoucxoaut B 30° cektope, OrpaHU4YEHHOM paanycoM,

L-.
paBHbIM T ;

- 3a npegenamMu ykasaHHOro Cektopa Ha pacCTOSHUSIX OT Le no 1,5 Le TennoBoe uany4veHve ot
ropmsoHTanbHoro dpakena coctasnsiet 10 kB1/m2;

- TeNnoBoe U3rnyyeHne oT BepTuKanbHbIX hakenoB MOXeT ObITb onpegeneHo no dopmynam 13.52,

Le D: o E;

1.3.54 - M3.57.7 n MN3.62, npuHumasa L paBHbIM , d paBHbIM , Y paBHbIM 0, a no copmynam
M3.53 - M3.53.2 wnu tabnuue 3.4 B 3aBucMmocT OT Buaa Tonnvea. [lpyM OTCYTCTBMM OAHHBLIX U
HEBO3MOXHOCTM paccunTaTh Es
npuHuUmatb pasHon 200 kB1/m2;

- Npu ucteyveHum xumakon dasel CYI unu CITI n3 oTBepCcTUS € 3KBUBANeHTHbIM gnameTpom go 100
MM NPY MFHOBEHHOM BOCMTaMEHEHUN NPOUCXOAUT MOSHOE CropaHue MUCTeKalowero npoaykTa B dakene
0e3 obpa3oBaHUs Noxapa NponunBea;

- obnacTb BO3MOXHOro BO3AEWCTBMSA MOXKapa-BCrbIWKW MPU CTPYMHOM WUCTEYEeHMM COBNagaeT C

no npeacTaBneHHbIM ¢opmynamMm JonyckaeTcss 3Ty BennYuHy

y o . L.
obnacTbto Bo3aeicTBust pakena (30° cekTop, orpaHUYEHHbI pagnycom, paBHbIM — F );
- NPY MrHOBEHHOM BOCMMaMEHEHMN CTPyW rasa BO3MOXHOCTb (POPMUPOBAHMSA BOMH AaBreHus
[JonycKaeTcs He y4uTbiBaThb.
(n. 29 B pen. Mpukaza MYC P® ot 14.12.2010 N 649)



Mpunoxexne N 4
K nyHkTY 20 MeToaunkn

AETEPMWHWPOBAHHbIE N BEPOATHOCTHbIE KPUTEPUW
OLIEHKW MOPAXAIOLEIO AENCTBUA BONHbI JABINEHWA N TEMIOBOIO
N3NYYEHNA HA NIOOEN

Ha obbektax Hanbornee onacHbIMM NopaxalLwmMm hakTopaMmy noxapa siBNsit0TCS BOMHa AaBEHUS Y pacLLUMPSAIOLLMECS NPOAYKTbI CrOpaHMs Npu pasnmyHbIX
pexumax CropaHus raso-, napo- Unm nbineBo3nyLwHoro obnaka, a Takke TennoBoe U3nyvyeHe noXxapos.

JdeTepMUHMpPOBaHHbIE KPUTEPUM MOKa3blBAOT 3HAYEHUs NapameTpoB onacHoro chaktopa noxapa, npu KOTopbix HabnwpaeTcs TOT WM MHOW YpOBEHb
nopaxeHus noaen.

B cnyyae ucnonb3oBaHuA AeTEPMUHMPOBAHHBIX KPUTEPUEB YCIOBHAas BEPOSATHOCTb MOPaKEHUS NPUHUMAeTCA paBHOW 1, ecnu 3HayeHue KpuTepus
npeBbILLaeT NpeaenbHO AoNYCTUMbIN YPOBEHb, U paBHoW 0, ecrnv 3HaYeHne KpUTepUs He NpeBbILIAET NpeaenbHO AONYCTUMBIN YPOBEHb MNOPaXEHUS NOAEN.

BeposiTHOCTHbIE KPUTEPUM MOKA3bLIBAIOT, KAKOBA YCNOBHAsS BEPOSTHOCTb NMOPAXKEHUA MNOAEN NPU 3ajlaHHOM 3HAYeHUM OnacHoro hakTopa noxapa.

Hwxe nprBeAeHbl HEKOTOPbIE KPUTEPUN NOPAKEHUS NOAEN NEePEYNCIIEHHBIMM BbilLe ONacHbIMY hakTopaMu noxapa.

I. Kputepumn nopaxkeHusi BOSTHOM AaBneHus

[leTepMnHMpPOBaAHHbIE KPUTEPUU MOPAXEHUSI TIOAEW, B TOM YMCME HaxOASAWMXCHA B 30aHUKU, M3ObITOUYHbIM AaBIfIEHUMEM MNPWU CropaHuMK raso-, nNapo- Wnm
MNbINIEBO3OYLUHBIX CMECEN B MOMELLIEHMSAX UM Ha OTKPLITOM NPOCTPaHCTBE NpuBeaeHbl B Tabnuue M4.1.
B kxauecTBe BEPOATHOCTHOI'O KPUTEPMSA IOPAXEHUS MCIOJb3yeTCsa IOHATUE
npobur-dpyHkumm. B obmeM ciydae npobmur-oyHkuUMA P onmcelBaeTcsa QOPMYJION:
r

P =a + b x 1InS, (I14.1)
r

rae a, b - KOHCTaHTHI, 3aBucALllne oT cTeneHn nopaxeHua n snga O6beKTa;
S - MHTEHCUBHOCTb BO3D,€I7ICTBy}OIJJ,eFO cbaKTopa.
CooTHOWEHMS MeXIOy BeJIMYMHOM P M YCJIOBHOM BEPOSATHOCTBI IOPAXEeHUS
r
yeJIOBEKA IMPUBENeHO B Tabjuue [14.2.

Tabnwvua M4.1

CTeneHb nopaxeHus M36biTouHOE
pasneHue, klla

[MonHoe paspyLlieHne 3gaHun 100

50%-e paspyLueHune 3gaHunm 53




CpefHue noBpexaeHus 3gaHumn 28

YMepeHHble NoBpexaeHnst 34aHun (noBpexaeHne BHyTPEHHUX 12
neperopogok, pam, osepen u T.n.)

HwXHWIA nopor noBpexaeHnst YenoBeka BONHOW AaBNeHUs 5

Manble noBpexaeHus (pa3buta YacTb OCTEKNEHNS) 3

YcnosHas BenvnunHa npobut-dyHKLumMKM Pr

BEPOATHOCTb 0 1 2 3 4 5 6 7 8 9

nopaxexus, %

0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66

10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12

20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45

30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 4,67 4,69 4,72

40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 4,92 4,95 4,97

50 5,00 5,03 5,05 5,08 5,10 5,13 5,15 5,18 5,20 5,23

60 5,25 5,28 5,31 5,33 5,36 5,39 5,41 5,44 5,47 5,50

70 5,52 5,55 5,58 5,61 5,64 5,67 571 5,74 5,77 5,81

80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23

90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33

99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09
llpy oTcyTcTBUM B Tabmauue [14.2 HeOOXOIMMBIX IAaHHBIX SHAUEHMUS YCJIOBHOM

BEPOATHOCTU nopaxeHmsa yeJioBEeKa Q (a) B BaBUCUMOCTM OT SHAYEHUSA

dj

npobur-pyHkumum Pr omnpenessgeTcsa o dopmyJie:

2
1 Pr-5 U

Q (a) = —————————- MHTEeTIpajl exp (————- ) x dU. (I14.2)
di === -B6EeCKOHEeUYHOCThb 2

[lns Bo3aencTBMsA BOMHbI AaBMEHUs Ha YenoBeKa, HaxoOsLWerocs BHe 3aaHus, opmyIsibl Ans NpobuT-gyHKUMN UMEIOT BUA;
Pr = 5,0 - 5,74 x 1nS; (I14 . 3)

4,2 1,3

Tabnuua M4.2



S = -——-——- + - ;
P 1
OenvTaP
P P
0
+
T
e e ,
i 1/2 1/3
P X m
0

TIe m - Macca Tejla deJjioBeKa (OomnyckKaeTcs NpuHMMaThb paBHou 70 k),

HenbTaP - m30BITOUHOE »IaBJIEHMEe BOJIHHE IaBJieHud, Ila;
+

I - wmMnOyJbC BOJIHEI OaBJjieHUdA, Ila x C;

P - armMocdepHOe mamiieHMe, lla.
0

MpobuTt-hyHKUUN ANs paspyLleHns 30aHun UMELOT BUA!
ONS TSHKENbIX paspyLleHnii:

(I14.4)

(I14.5)

(I14.06)

KI;



Pr =5,0 - 0,26 x 1nV; (I14.7)

Vo= (-mmmmmm—- )+ (- ) (14.8)

Pr =5,0 - 0,22 x 1nV; (114 .9)
7,4 11,3
40000 460
V = (————=———- ) + (————- ) . (I14.10)
HensTaPb +
I

Mpn oueHke YCNOBHOW BEPOSITHOCTU MOPaXKeHWUsi YenoBeka, HaxOAsiLLerocs B 3gaHuu, cnegyet

ucnonb3oBaTb NPobUT-PyHKLMIO, onpedensemyto no dopmynam (14.7) - (M4.8).
Il. Kputepum nopaxeHus TeNNOBbIM U3ITyYEeHUEM

[Ipy aHajmM3e BO3IEMCTBMUA TEIJIOBOTO M3JIyUeHUS CJIeOyeT pPas3JIMdUaThb CJydan
VIMITYJIBCHOT'O ¥ IJIMTEJILHOTO BO3IEMCTBMA. B IEepBOM Cllydae KPUTEPMUEM IOPaXEHMS
ABJIAETCA Io3a M3NydeHusa D (HanpuMep, BO3IEMCTBME OTHEHHOTO llapa), BO BTOPOM
- KPUTHUUECKAS MHTEHCUMBHOCTHL TEIJIOBOTO MBJIYUYEHUS (J (HampuMep, BO3OENCTBUE

CR
noxapa OpoJmuBa) .
BeMumHEL IOJI BOCILJIAMEHEHMS HEKOTOPHX I'OPUMX MaTepMaliOB IIPMBEIEeHH B
CR
Tabnuue I[14.3, IOJd pasJMUHLBIX CTEIeHeM IIopaxXeHud uejioBeka — B Tabnuue [14.4.

Tabnuua M4.3

MaTepnass q , kBT/M2
CR

IpeBecmHa (COCHa BJIAQXHOCTBI 12%) 13,9
IpeBeCHO-CTPYXEeUHEIE IJIUTH (MJIOTHOCTRIO 417 xr/M3) 8,3
Topd OpUKeTHHM 13,2
Topd KyCcKOBOM 9,8
XJIOMOK—BOJIOKHO 7,5
CJIOMCTEIM IJIaCTUK 15,4
CTeKJIONJIaCTHUK 15,3
IlepraMmH 17,4
PesuHa 14,8
YroJsb 35,0
PyJioHHas kKpoBJiA 17,4
KapToH cepult 10,8
IJeKOpPaTUBHEM OyMaXHO—CJIOMCTEIM I1JIaCTUK 19,0 - 24,0
MeTaJjionjacT 24,0 - 27,0
[InuTa OpeBEeCHO-BOJIOKHUCTAaS 13,0
[InuTa OpeBeCHO-CTPyXedHas 12,0
[InuTa OpeBEeCHO-CTPYyXeuHasa ¢ orzmenxkoy "lommunserH" 12,0
[InuTa OPEeBEeCHO-BOJIOKHMCTAsS C JIAKOKPACOUHBEIM ITOKPHETUEM 12,0 - 16,0
MOI LIeHHHE MNOPOOH IepeBa
Koxa mMckycCTBeHHAas 17,9 - 20,0
CTEeKJIOIJIAaCTUK Ha NOJIUROMPHOM OCHOBE 14,0
JlJakOKpaCcO4YHBEIE ITOKPBEITHMA 25,0
Obou mowpmmecsa [IBX Ha OyMaxHOM OCHOBE 12,0



JinnoseyMm I[IBX 10,0 - 12,0
JIMHOJIeyM aJIKMOHEIM 10,0
Jinanoseym [IBX Ha TKAHEBOM OCHOBE 6,0 - 12,0
[JIOKPEITME KOBPOBOE 4,0 - 6,0
CeHO, coJsioMa (OpPM MMHMMAJIbLHOM BJIAXHOCTM IO 8%) 7,0
JleTKOBOCIIJIAaMEHAKIIMECS, TOpUYMe UM TPYyIHOTOpKUMUE
XMIKOCTM IPU TeMIepaType CaMOBOCHJaMeHeHus, °C:
300 12,1
350 15,5
400 19,9
500 u BrmIE 28,0 u BrmIE

Tabnuua MN4.4

CTeneHb MNOpPaXeHUS VIHTEHCUBHOCTb
MBJIydYeHusa, KBT/M2

Be3 HEeraTMBHEIX [NOCJIEICTBUM B TeUeHMEe IJIUTEJILHOTO 1,4
BpEeMeHU
BesonacHo IJid 4eJloBeKa B OPe3eHTOBOM oIexIe 4,2
Henepenocumas 6Gospb uepes 20 - 30 c 7,0
Oxor 1 crenenm uepes 15 - 20 c¢
Oxor 2 creneHm uepes 30 - 40 c
Henepenocumas 6oJib uepes 3 - 5 ¢ 10,5
Oxor 1 crTemneHuM uepes 6 - 8 C
Oxor 2 creneHu uepes 12 - 16 c

Ons nopaxeHust 4YernoBeka TEMMOBLIM M3Ny4YEHUEM BEMMYMHA MPOOUT-PYHKLMM ONucbiBaeTCs
dopmynowu:

4/3
Pr = -12,8 + 2,56 x 1In(t x g ), (14.11)

roe t - agodekTUBHOE BpeEMS IKCNO3NLUMK, C;

g - UHTEHCUBHOCTb TEMOBOro n3ny4veHus, KBt/m2.

BennunHa adhdpekTrBHOro BpemeHn akecnosnumm t onpegendetcs no hopMynam:
ANst OTHEHHOro LWapa:

0,303
t =0,92 xm ; (I14.12)

ana noXkapa nponunea:

X
t=t + -——, (114 .13)
0 u
TIe m - Macca TIOopKYero BelleCTBa, yJYacCTBYyoOIETOo B OOpPa30BAHUU OTHEHHOTO
mapa, Kr;
t - XapakKTepHOe BpeMd, 3a KOTOopoe UeJIoBeK OOHapyXMBaeT I[OXap u
0

IIPMHYMAaET pelleHre O CBOMX HaJIbHEeMIMX »OEeMCTBUAX, C (MOXeT OBTbL NPUHSTO
pPaBHBEIM D) ;

X — paccTosHME OT MEeCTa PACIOJIOXEeHMS uYejioBeka OO 0e30lacCHOM 3OHH (30HA,
TIe MHTEHCUMBHOCTBL TEIMJIOBOTO MB3JIydyeHus MeHbme 4 kBT/M2) ;
u - CpemHAsd CKOPOCTH IOBMXEHMSA UeJioBeka K 6es30macHoM 30He, M/C

(mpuHMMaeTcs paBHOM 5 Mm/cC) .



YcnoBHas BEpPOATHOCTb MOpaXeHWUs YeroBeka, MonaBllero B 30HY HeEnocpeaCTBEHHOro
BO3[ENCTBMSA NNamMeHn noxapa nponnea unu gakena, npyuHMMaeTcs pasHom 1.

[na noxapa-BCnbIlWKX cnegyeT NpPUHUMaThb, YTO YCMOBHAsA BEPOSTHOCTb MOpPaXeHUs1 YerioBeKa,
nonasLlero B 30Hy BO34EWNCTBUS BbICOKOTEMMEPATYPHbIMW NPOAYKTAMW CrOpaHUsi ra3onapoBO34yLUHOMO
obnaka, paBHa 1, 3a npegenamMm 3TON 30HbI YCITOBHAs BEPOATHOCTb MOPAXEHUSA YerioBeKka NpMHUMaeTcs
pasHom 0.

Mpunoxenne N 5
K nyHKTY 33 MeToaukm

METOAbI
ONPEAENEHNA BPEMEHW OT HAYATA MNMOXAPA [1O BJIOKMPOBAHWA
OBAKYALIMOHHLIX MYTEW B PE3YNLTATE PACMNPOCTPAHEHNA HA HUX
OMACHbIX ®AKTOPOB MNMOXXAPA N PACHETHOI O BPEMEHW 3BAKYALIUN

(B pea. MNpukaza MUC P® ot 14.12.2010 N 649)

I. MeToq onpeaeneHus BpeMeHu oT Havana
noxapa Ao 611oKMpPOBaHNS 9BaKyaLMOHHBIX NyTel B pesynbTarte
pacnpocTpaHeHUsi Ha HUX onacHbIX PakTOPOB Moxapa

(B pea. MNpukasa MYC P ot 14.12.2010 N 649)

Bpemss oT Havana noxapa p[o OnokupoBaHuUs 9BaKyaUMOHHbIX NyTeln B pesynbrarte
pacnpocTpaHeHns Ha HMX OnacHbIX hakTOPOB Moxapa onpegenseTcd nyteMm Bbibopa 13 NONyYeHHbIX B
pesynbTate pacyeToB 3HAa4YEHUN KPUTUHECKON MPOAOIPKUTENBHOCTU NoXapa MUHUManbHOro BpeMeHU:

c (T LI.B ;02 .T.
Ton = mln{tKP’tKP ) e s 1} (M5.1)

Kputnueckas npoOornKUTENbHOCTb NoXapa no KaXaoMy M3 onacHbIX hakTopoB onpeaenseTca Kak
BpeMS OOCTUXEHUS 3TUM PaKTOPOM KPUTUYECKOrO 3HaYeHWst Ha MyTsx 9Bakyauum Ha BbicoTe 1,7 M OT
nona. Kputuyeckne 3HayeHnsi No Kaxaomy M3 onacHblX (pakTopoB COCTaBMSAIOT:

no MnoBblLLEeHHOW TeMnepaType - +70 °C;

no TensioBomy notoky - 1400 B1/m2;

no notepe BnanmMocTu - 20 wm;

-3
MO MOHWKEHHOMY COAepXaHuIo kucropoaa - 0,226 Kr'-M
Mo KaXaoMy 13 TOKCUYHbIX ra3006pasHbIX NPOSYKTOB ropeHus

-3 _
c02-011 kr-m* co- 116107 wrom® o - 23107 krom?),

Ons onucaHus TepmorasoguHaMMYeCcKMX MNapameTpoB MoXapa MOryT MPUMEHSITbCS Tpy Buaa
Mogeneun: UHTerparnbHble, 30HHbIE (30HAlBbHbIE) U NOJEBbLIE.

Bbibop KOHKpeTHOM MoAenu pacveta BpemMeHu O6rokMpoBaHUSA NyTen SBakyauum criegyet
OCYLLIECTBIATb, MCXOASA 13 CreayLwmx Npeanochbiiok:

WHTEerpanbHbIA MeToA:

ONs  34aHUi, copepXawux pasBUTYD CUCTeMy MNoMelleHun manoro obbema npocToun
reoMeTpuyYecKomn KoHdurypauum;

ONst MOMEeLLEeHWI, TAe XapakTepHbIl pasMep o4ara no)xapa COM3MEepUM C XapaKTepHbIMU
pasMepamMyn MOMELLEHNS U pa3Mepbl MOMELLEHMSI COM3MEpPUMbl Mexdy COOON (NMHenHble pas3Mepbl
NnoMeLLeHns oTnmyaroTcs He Bonee Yyem B 5 pas);

ONsi NpefABapuTENbHbIX PaCcYeTOB C LIENbIO BbISBNEHNS HAnboree onacHoOro cLueHapus noxapa;

30HHbIV (30HANbHbIN) METOA:

ONa noMeLweHnin U CUCTEM MOMELLEHUN MPOCTOM reoMeTPUYEeCcKOM KOHUrypauuu, NUHenHble
pas3Mepbl KOTOPbIX COM3MEPUMbI MeXZy COOON (NUHENHbIE pa3Mepbl MOMELLEHMA OTnnyatoTca He bornee
4yeMm B 5 pas), Korga pasmep oyara noxapa CyLeCTBEHHO MeHbLUE pa3mMepoB NMOMELLEHMS;

Onst paboymx 30H, PacCMONOXEHHbIX Ha pasHbIX YPOBHAX B MNpedenax OQHOrO MNOMELLEHUSs
(mnowagkm obcnyxmnBaHusa 060pya0BaHUS, BHYTPEHHUE STAXEPKU U T.4.);

noneBson MeTon;



AN NOMELLEHUI CNOXHON reoMeTpUYeckomn KoHdurypaumm, a Takke noMeLlieHun ¢ 6onbLimnm
KONMYEeCTBOM BHYTPEHHUX nperpaj (Hanpumep, MHOrOCBETHblIE NPOCTPaAHCTBA C CUCTEMOW ranepen u
NPUMbIKaKOLLNX KOPUAOPOB);

ONsl NMOMELLEHUA, B KOTOPbIX OOWH W3 FEOMETPUYECKUX pa3MepoB ropas3go Oonblie (MeHbLue)
ocTarnbHbIX (TOHHENW, 3aKpbITbIE ranepeun n 1.4.);

ONsl VHbIX CryyYaeB, Korda MPUMEHMMOCTb WM UHAOPMATUMBHOCTb 30HHBIX W MHTErpasnbHbIX
Mogenen Bbi3blBA€T COMHEHUWE (YHMKANbHbIE COOPYXEHUS, PacrnpocTpaHeHwe noxapa no dacaay
34aHusl, HeobxoaMMOCTb yyeTa paboTbl CUCTEM MPOTUBOMOXAPHOW 3aLUTbl, CMOCODHBIX KauyeCTBEHHO
N3MEHUTb KapTUHY NnoXxapa u 1.4.).

Mpn paccmMoTpeHnn cueHapueB, CBSI3aHHbIX CO CropaHuMeM raso-, napo- WM MblfIeBO3OYLUHOWN
CMecu B rnomeleHun kateropum A unu b, ycnoBHas BEPOATHOCTb MOPAXEHUSA YenoBeka B 3TOM
NnomeLLeHNM NPUHMMAaETCA paBHOM 1 nMpwu CropaHuM raso-, Napo- WMu MblIEBO3AYLWHON CMECU B 3TOM
nomeLLeHnn 0O 3aBepLUeHNs 3BakyaLmu nogen u 0 nocne 3aBepLUeHNst 3BaKyaLmmn Noaen.

[Ona nomelieHnsa odvara noxapa, YOOBNETBOPSIOLWErO KPUTEPUAM MPUMEHEHUS MHTErpanbHOro

MeTo[a, KPUTMYECKYI0 MPOAOIKUTENBHOCTL MoXapa b (c) nNo ycnoBuio OOCTUXEHMS KaxdbIM W3
onacHbIX hakTopoB MoXapa NpeaeribHO OONYyCTUMbIX 3Ha4YeHW B 30He npebbiBaHus Nogel (pabodeit
30HE) MOXHO OLEHUTL Mo hopMyram:

MO MOBLILLIEHHON TeMNepaType:

1/n

t’ = Binj1s 0 _
7| A (273+t,)-Z
: (M5.2)
no notepe BUANMOCTMU:
A 1/n
o B ol V- In@05 aE)
7oA l,,-B-D,-Z
: (M5.3)
Nno NOHWXeHHOMY coAepXXaHUK Kucnopoaa:
- a1 1/n
o %In 1 I_00,044
—=240,27 |- Z
V
- 4 (N5.4)

no Kaxxgomy mn3 Fa3006pa3HbIX TOKCUYHbIX MPOAYKTOB ropeHus:

1 1/n

b = Blin|[1- X
7| A B-L-Z

; (M5.5)
g 383:CpV

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

roe b . HayanbHas TemrnepaTypa Bo3gyxa B noMelleHuu, °C;

B - pa3mepHbIii KOMMNIEKC, 3aBUCALLMIA OT TennoTbl CropaHnsa MaTepuana u cBoboaHoro obbema
NMOMELLEeHUS, KT,

N - rokasaTenb CTeMeHW, Y4YWTbIBalOWWUA M3MEHEHWE MacChl BbIFOpaloLEro Matepuana BoO
BpEeMeHU;

A - pasMepHbIii NapameTp, YYUTbIBAIOLWIMI YAENbHY0 MACCOBYH) CKOPOCTb BbIFOPaHWUs ropoyero

n
BeLLeCTBa W nnowags noxapa, kr/ ¢ ;



Z - 6e3pa3mepru71 napameTp, y‘-IMTbIBa}OLLI,Mﬁ HepaBHOMEPHOCTb pacnpeneneHmna onacHoro

dakTopa noxapa no BbICOTE MOMELLEHUS;
Q - HM3LWaga TennoTa cropaHua matepuana, MIx/kr;

C
P- yoenbHas nsobapHas TennoeMKocTb Bo3ayxa, MIk/kr;
P K03thdMUMEHT TENonoTepb;
m. KO3 PMUMEHT MNOMHOTLI FOPEHNS;
V - cB060OAHbIN 06BEM MOMELLEHUS, M3;
& - k0aPDULMEHT OTPAKEHUA NPEAMETOB Ha MyTSAX 9BaKyaLum;
E - HayanbHOEe ocBeLleHue, IK;

|
1P - npepenbHasi 4anbHOCTb BUOUMOCTM B AbIMY, M;

Dm

- AbiIMoobpasytoLas cnocobHOCTb ropsiero matepmana, Hn-m2/kr;
L - yaenbHbIN BbIXOA, TOKCUYHBIX ra30B Mpu cropaHum 1 Kr roprovero BeLecTBa, Kr/Kr;
X - npegenbHO A0NYyCTMMOE COAEPKaHNE TOKCUYHOrOo rasa B NOMeELLEeHNM, Kr/mM3;

LOZ - yaenbHbI pacxon Kucnopoaa, Kr/kr.
CBob6oaHbIi 06BbEM MOMELLEHMS COOTBETCTBYET Pa3HOCTU MeXOy reoMeTpuyeckum o6bemMoM U

06beMoM 060pYyAOBaHUS UMW NMPEAMETOB, HaXOAAWMXCS BHYTPU. Mpy OTCYTCTBMM OaHHBIX AOMYCKaeTcs

cBob6oaHbIV 06BEM MpuHMMaTh paBHbIM 80% reomeTprm4eckoro obbema NoMeLLEHNS.
Ecnu noag 3HakoMm norapudmMa nornyvyaeTca oTpuuaTesibHoe YMCIO, TO AaHHbIN OnacHbIN hakTop

noXxxapa MOXET He YYNTbIBATbCS.
MapameTp Z onpepenseTtcs no opmyne:

Z :L-exp 1,4L
H npuH < 6w, (M5.7)

roe h - BoicoTa paboyen 30HbI, M;
H - BbICOTa NOMELLEHNS, M.
BbicoTa paboyen 30HbI onpegenseTcs no opmyne:

h=h,, +17-05:5 o

h y
roe I - gpicoTa nnowagKkun, Ha KOToOpou HaxogdaTcd nogun, Hag nNnoyioMm NnoMeLweHnd, m;

J. pasHOCTb BbICOT Mofa, paBHas HymO NPW FOPM3OHTaNIbHOM €ro pacnofnoXeHUn, M.
Cnegyetr umeTb B Buay, 4TO Hambornbluen OnacHOCTU Mpu noxape noaBeprawTcs nau,
Haxodswmecs Ha Gonee Bbicokon oTmeTke. pu onpegeneHun HeobxoAMMOro BpeMeHu 3dBakyaLuuu
crieyeT OpveHTMPOBaTbCs Ha Haumboree BbICOKO PacronoXeHHble B MOMELLEHUN YYaCTKN BO3MOXHOIO

npebbiBaHNs Noaen.
MapameTpbl A 1 N onpegensanTcsa criedyoLwmm oopasom:
ONs crnyYas ropeHnst XXMAKOCTU C YCTaHOBUBLLENCSA CKOPOCTbIO:

A=Y F , ipu n = 1; (M5.9)
ANs cny4vas ropeHust XMOKOCTU C HeYyCTaHOBMBLLENCS CKOPOCTbHO:
067, -F

\/E , ipn n =1,5; (M5.10)

Ans Criyyasl KpYroBOro pacrpoCTPaHEHUst MraMeHV Mo MOBEPXHOCTU FOploYero BellecTBa Wiu
maTepuana:

A

= . . 2
A=LOS¥e V' onn=3 ms5.11)

ansa BepTVIKaJ'IbHOIZ mnnn I'OpVI3OHTaJ'IbHOI7I NOBEPXHOCTU TOpeHuAa B BUAE NpAMOyrosibHuKa, ogHa un3
CTOPOH KOTOPOro yBelindinBaeTCAd B [BYX HarpaBJieHNUAX 3a CHET pacnpoCTpaHeHUA niamMmeHu:



A=Fe VD =2 15.12)

v
rae ~ F - ygenbHasi MaccoBasi CKOPOCTb BblropaHusi BellecTsa, Kr/(M2-c);
F - nnoluaab nponuea XWAKOCTH;

fer. BPEMSI YCTAHOBMEHWS CTALMOHAPHOIO PeXuMa ropeHns XnaKocTu, c;

V - NIMHeiHas CKOPOCTb PacnpoCTpaHeHUsi NnameHu, M/c;

b - nepneHanKYNApPHbLIN K HanpaBnNeHUO ABWXEHNS MaMeHn pa3mep 30Hbl FOPEHUS, M.

Cnyvait chakenbHOro ropeHusi B MOMeELLEHUN MOXET paccMaTpuBaTbCA Kak ropeHue >XMOKOCTU C
YCTaHOBUBLLENCST CKOPOCTbIO C NapaMeTpoM A, paBHbIM MaCcCOBOMY PacxXofy MWCTEYEHMWs FOoproYero
BellecTBa 13 06opyA0BaHNsA, U NOKa3aTenem CTeneHun n, pasHbim 1.

Mpu OTCyTCTBUU CrieumanbHbiX TpebosaHuit 3HadeHns & u E npuHumatotca pasHbiMu 0,3 1 50 nk

|
COOTBETCTBEHHO, a P’ paBHbIM 20 M.
Mpu pacrnonoXeHun Jogelr Ha  pasfuyHbIX MO BbICOTE  MMOWagKax  KpUTUYECKYHo
NPOAOITKUTENBHOCTE NoXapa criegyeT onpeaensiTe AN KaXKaoN nrowanku.

Il. MeTog onpeneneHns pacyeTHOro BpeMeHu 3BakyaLuum

PacueTHOe BpeMsa sBakyaluu Jiomey t M3 NOMEUeHWY ¥ 3OaHWM yCTaHaBJIMBAKT
P
10 PpacueTy BpEeMEeHM OBWXEHMS ONHOTO MJIM HECKOJIbKMX JIOOCKMX IIOTOKOB uepes
5BaKyalMOHHLE BBEIX OB oT HauboJee YVIOAJIEHHEIX MECT pPa3MeleHus JIIen
HENMOCPEANCTBEHHO HAPyXy WM B 0Oe30MNacHyl 30HY.

Mpu pacyeTe BeCb NyTb ABWKEHUS JIOACKOrO NMOTOKA NOAPA3AENAOT Ha y4acTku (Mpoxoa, Kopuaop,

OBEPHOM MPOEM, NECTHUYHbIA MapLl, Tambyp) ONUHON Ii W LWNPUHOM 5' HavanbHbiMK y4yacTkammu
SABNSATCA NpoxoAabl Mexay paboyumu mectamu, obopygoBaHueM, psigamym Kpecen u T.n. [pum
onpefeneHnM pacydeTHOro BpPEMEHM 3BaKyauuuM Y4YMTbIBAETCA MPOMYCKHAsA CMoCOOHOCTb  BCex
UMEILLUXCS B MOMELLEHNSAX, HA 3TaKaX U B 34aHNM 3BaKyaLMOHHbIX BbIXOO0B.
(B pea. Mpukasza MYC P® o1 14.12.2010 N 649)

HpM onpeneJyIeHUM pacueTHOTI'O BPEMEHM IOJIMHY U HIVMPUMHY KaXIZoI'O ydYacCTKa IIyTH
SBakKyaluuMm nOJid I[NPOEeKTUPYEMEBIX S,IIaHI/HZ )28 COOpy)K@HI/H;[ IIPVMHMMAKT I10 IIPOEeKTY, a nIOJj4d

CyllecTByIMX - 10 O(akTy. InvHy 0OyTM IO JIECTHMYHBEIM MaplaM, a TakKxXe II10
IIaHOyCcaM U3MEPAIT I10 OJIVIHEe Mapua . HJU/IHy IIyTrH B IOBEPHOM IIpOoeMe IIPVMHMMAaKT
PaBHOM HYyJO. I[lpoeM, PAaCIOJIOXEHHEM B CTeHe ToJjumHOM 6Gojee 0,7 M, a Takxe

TamMByp CJemyeT CuMTaTb CaMOCTOSATEJIbHEMM YyUaCTKaMy TOPMBOHTAJILHOTO IIYyTH,
VMEKRIMMY KOHEUHYI IJMHY 1
i
PacueTHOe BpeMd sBakyaluu JIOOeM t cJenyeT omnpelesyiaTh Kak CyMMy BpPEeMeHU
P
OBWXEHMSA JIOOCKOTO IIOTOKA IO OTIEJIBHEIM ydyacTKaM OyTu € 1o dopmyJie:
i

t =t +t +t + ...+ t, (I15.13)
P 1 2 3 i
rone t - BpeMs IOBMXEHMUS JIOOCKOTO IIOTOKAa Ha IIepBOM (HadaJlbHOM) ydacTke,
1
MUH. ;
t , t , e t -  BpeMA OBMXEeHUA JIOIOCKOTO MNOTOKa Ha KaxXIoM U3
2 3 i

CJenynIMX IOCJIe MEePBOTO ydacTKa NyTM, MMH.

BpeMss IOBUMXEHUsS JIOOCKOTO I[OTOKa [0 [epBOMYy Yy4YacTKy 0OyTu t , MMUH.,
i
onpenejyseTcsa no GopMmyJie:

1
1
£ = —mee, (I15.14)



1
roe 1 - OaMHaA HOEpBOTO ydacTKa IyTH, M;
1
v - CKOPOCTb IOBWXEHMSA JIOOCKOI'O I[IOTOKa IO TOPU30HTAJILHOMY IIYyTM Ha
1
[IepBOM ydacCTKe, M/MUH . (onpenengaoT no Tabmuue I[I5.1 B 3aBUCUMOCTM OT

JIOTHOCTM D) .
[IJIOTHOCTBL OOHOPOIHOTO JIOOCKOI'O I[IOTOKa Ha I[IepBOM ydacTke OyTm D

i
omnpenmeinseTcsa 0 QopMmyJie:
N x f
1
D = —————————--——- P (I15.15)
1 1l x menbTa
1 1
roe N - 4UupcJo JiOIeM Ha [IepBOM ydacTke, UYell.;
1
f - cpenHgg njomanb TOPM3OHTAJILHOM NPOEKLUMM dejioBeKa, M2, IpMHMMaeMasd
paeHOM 0,125;
oejbTa - WLIMPMHA [OEPBOTO ydyacTKa IyTH, M.
1
CKOpPOCTb V IOBWXEHMS JIOOCKOI'O IIOTOKA Ha ydacTKax IyTH, CJIeIyRIMX I10CJe
1

nepeoro, OpMHMMAKT 10 Tabjauue 5.1 B 3aBUCUMOCTM OT MHTEHCUBHOCTM IOBMXEHMS
JIIOOCKOT'O IIOTOKAa II0 KaxXIoMy M3 3TMX YyYaCTKOB IIyTH, KOTOpas onNpeneyiseTcsa OJd
BCexX y4aCTKOB NyTM, B TOM UMCJIe M IJig IOBEPHEX NIPOeMOB, O dopMmyJe:

q X IejbTa
i-1 i-1
q = ———————————————-== (I15.16)
1 meJybTa
i
Toe mejbTa , OeJbTa - IMpYHa pPacCMaTPMBAEMOT'O 1-T0 UM IpenmecTBYOIEIO
i i-1
eMy ydacTka INIyTH, M;
a, g - MHTEHCUBHOCTM IBMXEHUS JIOICKOI'O IIOTOKa IO paccMaTpMBaeMOMYy
i i-1
i-My ¥ OpemmecTByoleMy ydacTkKaMm OyTu, M/MuUH.
VHTEHCMBHOCTb IOBMXEHUS JIOOCKOT'O IIOTOKA HAa IIepPBOM ydacTKe OyTM J = (
i-1
onpemengT o Tabmmue I[I5.1 1o BHauveHuio D , YyCTAHOBJIEHHOMY IIO0 QopwMmyJie

1
(II5.15) .

Tabnuua 5.1

MHTEHCUBHOCTL U CKOpPOCTb ABWXEHUA JNMKACKOro noToka
Ha pa3HbIX y4acCTKax nyTeﬁ 3Bakyauunn B 3aBUCUMOCTHU
OT NJIOTHOCTU NMOTOKa



[noTHOCTb ["Opu3OHTanNbHLIN NyTh [BepHon JlecTHUUa BHU3 JlecTHMua BBEPX
notoka D, CKOpPOCTb MHTEHCUB- npoem, CKOpPOCTb MHTEHCUB- CKOpPOCTb WMHTEHCUB-
m2/M2 v, HOCTb q, WHTEH- v, HOCTb q, v, HOCTb q,
M/MWH. M/MVH. CBHOCTb M/MWH. M/MVH. M/MWH. M/MWH.
a
M/MWH.

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 6onee

HpMMeanMe . MHTEHCHVMBHOCTDB IOIBUVXEHNSA B IOBEPHOM npoemMe Ipu IIJIOTHOCTU
noroxka 0,9 wu Oojee, paBHas 8,5 M/MMUH., YyCTaHOBJIeHa IJig OBEPHOTO IIpoema
mMpMHOM 1,6 M u OoJjee, a IpM OBEPHOM IIPOEMEe MEeHBLIIEN MUPUHE MHTEHCUMBHOCTD
OBWXEHUSA CJIenyeT onpenessaTb no bopmyne q = 2,5 + 3,75menbTa.

1
Ecim 3HaueHme ( , omnpeznensemoe 1o odopmyse (I15.16), MeHbIIE MM PaABHO
1
q y TO BpeMA IOBUXEHMA II0 YyHaCTKy IIYyTHU t y MMH., PaBHO:
max 1
1
i
t = -—-, (I15.17)
1 Y

IIpmM 5TOM 3HAYEHMA J

max

16,5 - ona ropnsoHTanbHbIX NyTeN;

, M/MUH.,

cryienyeT INIPVMHMMATbhb PAaBHBIMUA




19,6 - ons ABepHbIX NPOEMOB;



16,0 - ans NecTHULbl BHUS;
11,0 - ansa necTHUUbI BBEPX.

Ecam 3HaueHMe ( , OIpelejieHHoe 10 dopMyJie (I15.16), OGojmpume g , TO
i max
WMPMHY IOEeJIbTa JaHHOTO ydyacTKa [NyTHr CJeOyeT yBeJMUMBATHL Ha Takoe 3HaueHue,
i
OpY KOTOPOM COOJIIIAaeTCs yCJOBME:
q <= g . (I15.18)

Mpn HeBO3MOXHOCTU BbINONHeHUa ycnosust (I15.18) WHTEHCMBHOCTL U CKOPOCTb ABWXKEHUS
MoACcKOro NoToka Mo yyacTKy i onpeaensioT no Tabnuue M5.1 npy 3HadyeHnn D = 0,9 n Gonee. MNpu aTom
cnepfyeT yunTbiBaTb BpEMS 3a4EPXKKN ABWKEHUS MoAeN U3-3a 00pa3oBaBLUErOCs CKOMMEHUS.

Bpema samepxxm t OBMXEHMS Ha ydacTke 1 wms3-3a o00pasoBaBlLEeroCd
3an
CKOIJIEHMs JIOOeM Ha TpPaHule C IOOCJenyl MM ydacTkoM (i+1) omnpenengeTcs 1o
bopmysie:

i 1 1
t =Nx f x (-————=="----—- - ), (I15.19)
3an g X nmejbTa g X nmejbTa
D i+1 i i
roe N - KOJIMUECTBO JIOOelN, uei.;
f - momanbs TOPMBOHTAJBLHOM MNPOEKUMM, M2;
q - MHTEHCUBHOCTBL IOBWXEHMS uYepes’ ydacTok (i+l) npu mmorHoctm 0,9 m
D
Bosiee, M/MMH. ;
oesbTa -  WMpMHa YydYacTka, M, OPU BXOXIEHUM Ha KOTOPHM 06pasoBajioCh
i+1
CKOIIJIeHME JIoIOeN;
q - MHTEHCUBHOCTL OBUXEHMS Ha ydyacTke 1, M/MUH.;
i
mejbTa - WMPMHA OpPellecTBYRIETO ydacTka i, M.
i
BpeMs cCymecTBOBAaHMSA CKOIJIEHMS t Ha ydJacTKe 1 omnpemesseTcd o bopMmyJe:
CK
N x £
t = —————————— . (I15.20)
CK g xb
D i+1

PacueTHOe BpeMsa 5BakKyaluM IO y4Y4acCcTKy 1, B KOHIe KOTOPOT'O Ha I'PaHulEe C
yuacTkoM (i+l) oBpasoBajioch CKOIJIEHME JIOOEelM, PaBHO BPEMEHM CYHLEeCTBOBAHUSI

ckomyieHus t . PacueTHoe BpeMsa 5BaKyalun o y4acTKy 1 IJomyckaeTcs
CK

onpenesaTe 0 QopMmyJe:

t = —-———- + t . (I15.21)

Ipu cCcaMgHMM B Havajle YydyacTka 1 JOBYyX M 0oJiee JIOIOCKMX IIOTOKOB (pucC.
[15.1) MHTEHCUBHOCTL OBUXEHMA q , M/MMH., OIpenesysdgeTcs rno dbopmyse:
i

SUMg X IeJybTa



g = ———————— == , (I15.22)
i nesbLTa
i
roe g — MHTEHCHVMBHOCTB IOBUMXEHNMS JIIOOCKMX IIOTOKOB, CJIMBAKRIMXCS B HaydalJle
i-1
yuacTtka i, M/MHUH.;
nesbTa - WMpMHa YYaCTKOB IIYyTU CIMSHUS, M;
i-1
OejbTa - WLIMPMHA paccMaTpMBaeMoI'0 ydacTKa IyTH, M.
i
Ecam 3HadueHMe ( , OIpelejieHHoe 10 dopMyJie (I1I5.22), 6Gojmpume g , TO
i max

MMPUHY OeJibTa JaHHOTO yuyacTkKa NyTHy CJenyeT YBeJIMUMBaTh Ha Takoe 3HaueHue,
i

yTOOH COOJIOAJIOCE YCJIOBUE (I15.18) . B >=TOM cilydyae BpeMsa OBUMXEHMS 10

yd4acTKy 1 omnpemensercsa no dopmyse (II5.17).
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Puc. M5.1. CnvaHne NoacKux NOTOKOB

MpunoxeHue N 6
K NyHKTY 45 MeToaunku

PEKOMEHOYEMbIN METO[,
ONPEOENEHNA YOENBHLIX YACTOT PASNNYHBLIX TUMNOB PASTEPMETU3ALINKA
MATMCTPAJIBHOIO TPYBOINPOBOJA

(BBeaeH Mpukazom MUYC PO ot 14.12.2010 N 649)

YpenbHas JactoTa pasrepmeTusaumm  JIMHEMHOW 4YacTu  maructpanbHoro TpybonpoBoaa
onpegensdeTcs cregyrowmnm obpasom:



A
a) Ha OCHOBEe CTaTUCTMYECKUX AAHHbIX onpedensieTcs 6asoBasi yacToTa pasrepmeTusauum = <P,

Mpy OTCYTCTBUM AaHHbIX AN BHOBb NMPOEKTUPYEMbIX MarMcTpanbHbiX Tpybonposogos gonyckaetca ~ ¢P
NPUHUMaTb PaBHOIA:

-7 4
1,4-107 rox” -m ANs MarmcTparnbHblX ra3onpoBOAOB;

-7 |

2,7-107 ron™-m ANa marucTpanbHbIX HedTenpoBoaoB.;

0) BbIOENATCS paccMaTpyBaeMble Npy NPOBEAEHMN pacHeTOB TUMbI pa3repMeTusaLmm:

ONA MarucTpanbHbIX ra3onpoBOJOB:

j =1 - Nnpokornbl (TPELUMHbI, TOYEeYHbIE OTBEPCTUS), ONpeaensemble kak oTBepcTusi ¢ gnameTtpom 20
MM;

j =2 - oTBepcTUA C guameTpom, paBHbiM 10% OT anameTpa maructpanbHoro Tpybonpoeoaa;

j = 3 - paspblB, onpedensieMbll Kak obpasoBaHMe OTBEPCTMS pasMepoM, paBHbIM AuaMeTpy
MarmcTpanbHoro TpybonpoBsoaa;

AN MarucTpanbHbIX HePTENPOBOAOB:

j =1 - "cBuwmn" - otBepcTUs ¢ xapaktepHbiMu pasmepamu 0,3-Lp/D (Lp - xapakTepHbii pasmep
NpoaonbHON TpeLuHbl, D - ycnoBHbIN AnaMeTp MaructpanbHoro Tpybonposoaa), nnowanb AedeKkTHOro
oTBepcTus - 0,0072-So (So - nnowaab NonepeyHoOro ceveHns MmarmctpansHoro Tpybonposoga);

j = 2 - TpelwuHbl, xapakTepHbii pasmep 0,75-Lp/D, nnowaab agedektHoro oteepctus - 0,0448-So;

j = 3 - "rMNbOTUHHBIA" pa3pbiB, XapakTepHbii paamep 0,75-Lp/D, nnowaab AedekTHOro oTBepcTust
-0,179-So.

HonyckaeTcsi npy COOTBETCTBYOLLEM 0O0CHOBaHUM y4MTbIBaTb U Apyrve TUMbl pasrepMmeTnsauuu;

B) paccMaTtpuBaloTCs WeCTb NpudnH pasrepmeTnsauum (i = 1 ... 6 - Tabnumua 16.1);

r) yoeneHasi 4yactoTa pasrepMeTnsaummn NMHENHOW YacTu marncrpaneHoro Tpybonposoga Ang j-ro
TUNa pasrepmeTn3auum Ha ydactke m TpybonpoBoga onpegensdetcs no hopmyne:

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

-1
r ﬂ“cp -6 rona .
ae a30Bagd 4acToTa pa3repmMmeTm3saunm marmctpasnbHOro pr6onpOBop.a, )

f.(m
”( )- OTHOCUTEelbHaA Oond I-OIZ I'IpVI‘-II/IHbI pasrepmemsaumm ana J-FO TnNna pasrepmemsaumm Ha
yyacTke m marmctpansHoro TpybonpoBoaa;

f.
A) BenuuuHbl ' Ons  pasnuyHbIX  TMMNOB pasrepMeTu3auuyM AN pasnnyHbIX  Y4acTKOB
maructpansHoro Tpy6onposoaa onpeaensoTcs no hopMynam:

flj = fljcp 'kmc 'kgm 'kuuﬁ .knepl’ (N6.2);

for = Tos Koo (g 3y,

fai = T Ko K , (N6.4);

f4j = f4jcp Koo .knepz, (16.5);

s = Tsio K (g6,

o = Teio_me.7)

roe k’"“, k3’", Kung k”epl, k"", Ko k"?", k”ePz, Ko MoNpaBoYHbIE  KOIDPULMEHTBI,

onpegensemble no Tabnuue [16.2 € y4eTOM TEXHUYECKMX XaPaKTEPUCTMK MarmctparnbHOro
Tpybonposoaa.

Tabnuua M6.1



CpeqgHecTaTtcTUYeckas OTHOCUTENbHAsA O0NS aBapyun, Bbl3BaHHbIX
[aHHOW MPUYMHON, Ha MarucTparnbHbIX TpyGonpoBoaax

[IpuumrHa CpemHecTaTUCTHUECKAsd OTHOCUTEJIbHAS HOOJIS aBapun,
BBI3BAHHBIX HOAHHOM npmuumHOM, f (m), %
ijep
TP OKOJIEL oOTBEpCTHUE pPaspLB BCEro
(TPewmHsl) ,
TOUYEUHLIE
OTBEPCTHUA
j=1 j =2 j =3
i = 1|BuemHee BospencrBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpoutrenscrra,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nebexT MaTepUAsIOB
i = 3|Kopposus 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|IOBwxeHue TpyHTa, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BaHHOE
IPYP O OHEIMMA
ABJICHUAMU
i = 5|OumbBku omneparopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|llpoure u 6,5/6,5 0,2/0,2 0/0 6,7
HEU3BECTHHE MNPUUMHEL
NTorTo 50,3/55,0 |35,51/35,0 14,2/10,0 100

I'Ipvlmeanme. B uucnurtene npmBeaeHbl
3HamMeHaTene - MmarmcrtpalribHbIX HerTeI'IDOBOD,OB.

3Ha4YeHunAaA Ona  MarncrtparibHbIX

[MonpaBoyHbIE KOIMPULIMEHTBI K CPpeaHECTAaTUCTUYECKOMN

rasonposoaoB, B

Tabnuua 6.2

OTHOCUTENbLHON OoNN asapumn

[IonpaBOUHEY KO3QOULMEHT 3HaueHKe [IONIPaBOYHOTO
konbbuLIMeHTa
[lonpaBOUHEM KOBOOMUMEHT k , B3aBUCALMUN OT k =
TC TC
TOJIIMHE CTEHKM TPYyOONpoBOHa IeJibTa (MM) = exp[-0,275 (menpTa->o) ]
[lonpaBOYHBIM xKonbbouLMeHT k 3aBUCALIMM  OT
3T
MMHUMAJIbHOM ITUIyOMHEL 3aJloXeHMs TpyOonporBoma (M) :
mexee 0,8 wM; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bojee 1 ™M k = 0,73
3T
[TonpaBOYHBIM KonbdmLIMEeHT k oJjisa Yy4aCTKOB
HHO




[1epexoloB, BBIIIOJIHEHHBIX MeTOIIOM HaKJIOHHO
HanpaBJIeHHOTO OypeHusa (majsee - HHE):
Ha ydacTKax B3TUX [IepexXOnoB; k =0
HHO
BHE DTUX YUYaCTKOB k =1
HHO
[lonpaBouHEM kKO3QIMUMEeHT Kk epexonoB uyepes
nepl
VUCKYCCTBEHHEE [IPENATCTBUA:
Ha Iepexomax depe3 aBTomopoIu, XeJie3HBEe k = 2
OOPOTM UM MHXEHEPHEE KOMMYHMKALIUM; nep
BHe TIepexomoB JmbO Ha HUX [IpelyCMOTPEHE k =1
3amnTHEE QYyTIASPHE (KOXYXM) M3 CTAaJIbHEIX TPyO nep
C repMeTH3alLMeM MeXTPpyDOHOI'O MNPOCTPAaHCTBAa
[lonpaBOYHBIM KonbOuLIMEeHT k YUMTHIB AWM
6o
[IPpMMEeHEHME MaTepMaJloOB UM CPEeNCTB KOHTPOJS I[IpKU
CTPOUTEJILCTBE :
oy TPpy©OONpPOBONOB, [IOCTPOEHHEBIX B k =1
COOTBETCTBUU C TpeOOBaAHUAMU HOPMaTUBHBIX on
OOKYMEHTOB;
IPYM MCHOJIb30BaHMM YJIYUUIEHHEIX MaTepuajioB U k = 0,07
IOOTIOJIHUTEJIbHEIX CpencTs KOHTPOJIA npu 6n
CTPOMTEJIECTBE U [OoCcJenymouen BKCIJIyaTalumn
TPyOONpOBOLOB
[TonpaBOYHBIM xKonbbuLMeHT k ’ YUMTEB anm
KTC
BJIMSHME TOJIIMHBL CTeHKM TpydomnpoBoma (MM) Ha
YacToOTy pasrepMeTH3aluy 10 IIPpUUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 mo 10; k =1
KTC
tosee 10 k = 0,03
KTC
[IonpaBOYHHM xKoabbuLMeHT k ’ YU TEIB Ao
KII3
BIIMSHME IIPMMEHSEeMbIXx CUCTEM 3allMTH OT KOPPO3UM:
nnsa TPpyOOIPOBONOB, IIOCTPOEHHEBIX B k =1
COOTBETCTBMM C TpeOOBaHMAMM HOPMAaTUBHBEIX KII3
IOOKYMEHTOB;
IPM MCIIOJIb30BAHMM YJIYUUEHHOM CUCTEMH 3allMTEH k = 0,16
(TMH )28 KauecTBO M3OJIAUVMOHHOTI'O IIOKPEITUA, KII3
BJIEKTPOXMMMUECKa A 3ammra, BHYTPUTPyDOHAaA
OMATHOCTMKA M T.II.)
[IonpaBOYHEM KO2QOULIMEHT k , 3BaBucsaumm oT| k =
pERApIY pERApIY
oraMeTpa Tpyodomnposoma D (Mm) = exp[-0,00156 (D-274) ]
[IonpaBOYHEIM KODQOULIMEHT k , YUV THIB A0
nep2
OPOXOXIEHME TpPpacCH TpyDbonpoBOoIa uYepes3 BOIHBE
nperpans M 3a00JIOUEeHHBIE YyY4aCTKU:
IJIs BOIOHBIX MNperpamn k =5
nep
0Jia 3ab0JIOUeHHHX YYaCTKOB k = 2
nep
IpY OTCYTCTBMM IIepexXOonoB JiMOO BEHIIOJIHEHHEIX k =1

MeTonoM HHB

nep




[IONpPaBOYHEM KO2QOULIMEHT

oaMeTpa Tpybonposoma D

k
oIl
(M)

4

3aBUC AWMU

oT

k

oIn

exp[-0,004 (D-264) ]
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