3apeructpupoaHo B MuHiocte PO 17 aBrycta 2009 r. N 14541

MWHUCTEPCTBO POCCI/II7ICKO!7I ®EOEPALIUU NO OENAM MPAXOAHCKON
OBOPOHbI, YPE3BbIYAUHbLIM CUTYALIUAM U NTNKBUAOALIUA
NOCNEACTBUUN CTUXUNHBIX BEACTBUU

NMPUKA3
oT1 10 urons 2009 r. N 404

OB YTBEPXOEHWN METOOUKAU
ONPEAENEHUA PACYETHbIX BEJIMYNH NOXXAPHOIO PUCKA
HA NPON3BOACTBEHHbIX OB BEKTAX

(B pea. Mpukaza MUC PO ot 14.12.2010 N 649)
B cootBeTctBUM C PepepanbHbiM 3akoHOM OT 27 pgekabpa 2002 r. N 184-03 "O TexHUYecKom

perynupoBaHumn" <*> u lNMoctaHoBneHnem lMNpaeutensctBa Poccuinckon degepaumm ot 31 mapta 2009 r. N 272 "O
nopsiake NpoBeAeHMs pacyeToB MO OLEHKe NoXapHOro pucka" <**> npukasbiBato:

<*> CobpaHune 3akoHogaTenbcTBa Poccuickon ®egepaumm, 2002, N 52 (yactb 1), cT. 5140; 2005, N 19, cT.
1752; 2007, N 19, ct. 2293; 2007, N 49, cT. 6070; 2008, N 30 (4actb Il), cT. 3616.
<**> CobpaHue 3akoHogaTtenbcTBa Poccurickon ®enepaunn, 2009, N 14, cT. 1656.

YTBep,EI,I/ITb npunaraemMyro  MeToguky onpepeneHnma pacyeTHbIX BeJNIMYUH  NOXapHOro pucka Ha
Npon3BOACTBEHHbIX obbekTax.

MepBbIi 3amecTuTens MnHncTpa
P.X.LUANMMKOB

Mpunoxexue
k Mpukazy MYC Poccun
ot 10.07.2009 N 404

METOOUKA
ONPEOENEHUA PACYETHbIX BENTMYXUH NOXXAPHOIO PUCKA
HA NPON3BOACTBEHHbIX OB bEKTAX

(B pea. Mpukaza MYUC PO ot 14.12.2010 N 649)
|. O6bwue nonoxeHus

1. Hactosiwas metoauka onpefeneHus pacydeTHbIX BEMWYMH MOXAPHOMO0 pucka Ha MNpPOM3BOLACTBEHHbBIX
obbektax (manee - MeToamka) ycTaHaBnMBaeT MOPSAGOK pacyeTa BEnMYMH  MOXapHOro pucka Ha
NPOU3BOACTBEHHbIX OOBbEKTaxX (ganee - o6bekT).

MonoxeHus HacToswen MeTogukM He pacnpoCTPaHAITCH Ha onpefeneHe pac4eTHbIX BENNYUH MNOXAaPHOIO
pycka Ha NPOM3BOACTBEHHbIX 06beKTax cneunanbHOro Ha3Ha4YeHus, B TOM Yncre obbektax BOEHHOro HasHavYeHus,
obbekTax npousBoAcTBa, nepepaboTku, XpaHeHMs pafgMOaKTUBHbIX WM B3pbiBYaTbIX BELLECTB W MaTepuanos,
006bekTax YHUYTOXKEHUS UM XPaHEHUSI XUMWYECKOrO OPYXWUSi U CpeacTB B3pbiBaHUHA, HA3EMHbIX KOCMWYECKUX
obbekTax 1 CTapToBbIX KOMMIEKCAX, MOPHbIX BblpaboTKax, 00beKTax, pacrnorioXXeHHbIX B Nlecax.

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

2. Pac4yeTbl MO OUEHKE TMOXapHOro pucka NPOBOOATCS MNYTEM COMOCTaBMIEHMS PaCYETHbIX BeNUYUH
MOXapHOro pucka C COOTBETCTBYHLUMMW HOPMATUBHBLIMWA 3HAYEHUSIMU MOXAPHBLIX PUCKOB, YCTAHOBIEHHLIMM
depepanbHbiM 3akoHoM OT 22 utons 2008 r. N 123-03 "TexHudeckuii pernameHT o TpeboBaHMSAX MOXapHOM
BesonacHocTu" <*> (ganee - TEXHUYECKUI pernameHT).

<*> CobGpaHue 3akoHogaTenbcTBa Poccunckon degepaumm, 2008, N 30 (vacTb 1), c1. 3579.

3. OnpepeneHne pacyeTHbIX BENVYUH NOXKAPHOFO pucka Ha 06 beKkTe OCYLLECTBSETCS HA OCHOBAHUU:
a) aHanMs3a noXKapHowm OMacHOCTU 00BLEKTa;
6) onpeaeneHns 4YacToTbl peanusaunm NoXxapoonacHbIX CUTYaLWiA;



B) NOCTPOEHMSI NOSieN onacHbIX pakToOpoB NnoXxapa Ans pasfnyHbIX CLLEHapueB ero pasBuTus;

I) OLIEHKN NOCNEeACTBUI BO3AENCTBUSI ONacHbIX hakTOPOB MNoXapa Ha Moaen Ansa pasnuyHbiX CLLEHapUeB ero
pasBuTUS;

A) Hanmums cuctem obecneveHus noXxapHor 6e3o0nacHOCTU 3aaHN, COOPYXEHWUIA 1 CTPOEHUN.

4. PacyeTHble BENMYUHbI MOXapHOro pucka SIBASOTCA KONMYECTBEHHOW Mepon BO3MOXHOCTM peanusauunm
nokapHoW onacHOCTU obObekTa 1 ee NOCNeacTBUA ANS NoAen.

KonuuecTBeHHON Mepon BO3MOXHOCTU peanu3auumn noxapHow onacHOCTU obbekTa ABMseTCs puck rubenm
nogen B pesynbTaTte BO3OENCTBUA ONacHbIX )akTOPOB noxapa, B TOM YMChne:

puck rnbenun paboTHMKa 0O beKTa;

puck rméenu niogen, Haxogsawmxcsa B cenutebHom 3oHe BO6Nmn3m obbekTa.

Puck rubenn niogen B pesynbtate BO3AEUCTBMS OMacHbIX )akTOpPOB noxapa Ha 0ObekTe xapakTepusyertcs
YUCMOBLIMU 3HAYEHUAMWN NHANBUAYANBHOIO U COLMAnbHOrO NOXapHbIX PUCKOB.

5. Ina uenen Hactosawen MeToaMKM WUCMOMb3YOTCSA OCHOBHbIE MOHATUS, YCTaHOBMEHHblE CcTaTben 2
TexHn4eckoro pernameHTa.

II. O6lwme TpebGoBaHKs K OnpeaeneHnto pacyeTHbIX BENMYMH
MoXkapHoro pucka

AHanus noxxapHon onacHoCcTN obbekTa

6. AHanu3 noxapHoun onacHocTn obbekTa NpeaycmaTpmBaeT:

a) aHanu3 noXapHOW OMacHOCTU TEXHOMNOrMYEeCKoW cpedbl U NapaMeTpoB TEXHOMOrMYECKMX MPOLECCOB Ha
obbekTe;

0) onpegeneHve mnepeyHs MNOXapooMnacCHbIX aBapuUMHbIX CUTyauMn W napameTpoB AN KaKaoro
TEXHOMNOrM4YeCcKoro npoLecca;

B) onpedeneHue Ans KaXgoro TEXHOMOMMYecKoro mnpouecca nepeyvHs NpUYMH, BO3HUKHOBEHME KOTOPbIX
No3BONseT XxapakTepns3oBaTb CUTYaLMIO KaK NoXapoonacHyo;

r) NOCTpPOEeHWe cLeHapmeB BO3HMKHOBEHMWS 1 Pa3BUTUS NOXapoB, BNeKyLwmnx 3a cobon rubenn nogen.

7. AHanns noXxapHon OMacHOCTM TEXHONOrMYECKOW cpefbl U napaMeTpoB TEXHOOMMYECKUX NPoLEeccoB Ha
obbekTe npegycmaTpuMBaeT COMOCTAaBfEHWE rokKasaTenen MnoXapHOW OMacHOCTU BeWecTB W MaTepuanos,
obpalLLalLmMXCs B TEXHOMOIMYECKOM npoLecce, C napaMeTpaMmm TEXHONOrMYECKoro npowecca.

MepeyeHb NOTeHUManbHbIX MCTOYHUKOB 3a>KMIraHMS MOXapoonacHOW TEXHONOrMYeCKon cpeabl onpeaenseTcs
nocpeacTBOM COMOCTaBMEHUS NapaMeTpPoB TEXHONOTMYECKOro npouecca U MHbIX WUCTOYHWUKOB 3aXuraHus c
nokasaTensMu NoXapHoOW ONacHOCTW BELLECTB U MaTepuaros.

8. OnpegeneHne nepeyHs MOXApOONACHbIX aBapuMHbIX CUTyauui W napameTpoB ANA  KaxOoro
TEXHOMOrMYEeCcKoro npoLecca OCYLLECTBNSAETCA Ha OCHOBE aHanusa MnoXapHOW OnacHOCTU Kaxaoro u3
TEXHONOrMYeCKNX MpoLeccoB, npegycMaTpuBalroLWwero BbiGOp CUTyauui, Npu peanusaumm KOTOpbIX BO3HMKaeT
onacHocTb AnA Jiofen, HaxoOsWMXCA B 30He MOpaXeHWs onacHbiMKM dakTopamu rnoxapa, B3pbiBa U
CONYTCTBYIOLUMMW NPOSIBNEHUAMUN OMAacHbIX akTOPOB noxapa.

He nognexart paccMOTpeHWIo cuTyauuu, B pesyrbTaTe KOTOPbIX HEe BO3HWKAET OMacHOCTb AN XW3HU U
3[10pOBbs NtoAen. TN CUTYaLMN HE YYUTBLIBAIOTCA NPU pacyeTe NoxapHOro pucka.

9. [Ina KaXXOoW MoxapoornacHOW cuTyauuum Ha obbekTe MpMBOAUTCH OMNWCaHue MPUYMH BO3HUKHOBEHUS Y
pa3BUTMS NOXapoonacHbIX CUTyaunni, MeCT MX BO3HUKHOBEHUS 1 hakTopoB noxapa, NpeacTaBnsiowmx onacHoCTb
ONS XKM3HW 1 300pO0BbSA NoAer B MecTax ux npebbiBaHus.

10. Ona onpegeneHvus NpuUYMH BO3HMKHOBEHMS MOXapOONacHbIX CUTyaLun paccMaTpuBaloTcs cobbITus,
peanu3auns KOTOpbIX MOXET MPUBECTU K 06pa3oBaHMIo roproden cpedbl U NOABAEHUIO UCTOYHUKA 3aXUraHNs.

Hanbonee BepoATHbIMU COOBLITUAMU, KOTOPbIE MOFYT ABAATLCA MPUYMHAMMU MOXApPOONacCHbIX CUTyauun Ha
obbekTax, cunTalTcs cneaylowme codbITus:

BbIXO[, NapaMeTpPOB TEXHONOIMYECKMX MPOLIECCOB 38 KPUTUYECKME 3HAYEHUS, KOTOPbLIN BbI3BaH HapyLleHneMm
TEXHOMOrMYEeCKoro pernameHta (Hanpumep, neperime XWAKOCTU MPU CrIMBO-HANUBHLIX onepauusax, paspylleHue
obopyaoBaHua BCreACcTBUE MNPEBbIWEHWUS AaBfIeHUs MO TEXHOMOrMYeCcKMM MpUYMHaM, MOsIBIieHWe WCTOYHWMKOB
3aXuraHus B Mectax o6pasoBaHus roployrx razonapoBo3ayLLUHbIX CMecen);

pasrepmeTu3auns TeXHONornyeckoro obopyaoBaHus, Bbl3BaHHAsi MeXaHW4YeCKUM (BMMSHWE MOBbILLEHHOro
NN NOHWXEHHOrO AaBreHWsi, AMHAMWYECKUX Harpysok v T.n.), TemnepaTypHbiM (BMAMSHWE MOBbIWEHHbIX WX
MOHWXEHHbIX TemnepaTtyp) W  arpeccuMBHbIM  XMMWYECKUM  (BIMSIHME  KUCINOPOAHOW, CEepOBOAOPOLHOM,
ANEKTPOXMMUNYECKON N BUOXMMNYECKOWN KOPPO3UN) BO3AENCTBUAMU;

MexaHun4yeckoe nospexgeHne obopydoBaHuMs B pe3ynbTate owubok paboTHMKa, nageHvus npeaMeTos,
HeKa4yeCTBEHHOr0 MPOBEAEHNS PEMOHTHbIX W perfnaMeHTHblX paboT M T.n. (Hanpumep, pasrepmeTv3aums
060opyaoBaHMA MNN BbIXOA4 M3 CTPOSI 3NIEMEHTOB €ro 3aliMTbl B pe3ynbTaTe MOBPEXAEHWS Npu pPemMOoHTEe wunu
CTOSIKHOBEHWUSI C XeNne3HO40POXKHbIM 1M aBTOMOOUIIbHBIM TPAHCMNOPTOM).

11. Ha ocHoBe aHanusa noxapHOW OMnacHoCTM OObekTa, Mpu HeobxoaMMOCTU, NPOBOAUTCS onpeaeneHve
KOMNnekca AOMNOMHUTENBHBLIX MEPONPUATUN, U3MEHAIOLWUX MapamMeTpbl TEXHONOrMYECKOro npouecca A0 YPOBHS,



obecneunBaoLEro AoNyCTUMbIA MOXaPHbINA PUCK.

12. [Ona BbISBAEHUA NOXapOOMacCHbIX CUTyauuin  OCYLLECTBMSETCA AefleHMe  TEXHONOrnyeckoro
obopyaoBaHus (TEXHOIOMMYECKMX CUCTEM), MPU MX HanMuum Ha OObEKTe, Ha y4yacTku. YKaszaHHoe [erieHue
BbINOMHAETCS NCXOOS U3 BO3MOXHOCTW pasfenbHOW repMeTm3auum 3TMX Yy4acTKOB Mpv BO3HWKHOBEHWW aBapwun.
PaccmaTpuBaloTca noxapoonacHble CUTyauuuM Kak Ha OCHOBHOM, Tak M BCMOMOrareslbHOM TEXHOSOrMYeCcKoM
obopygoBaHun. Kpome 3T0ro, yuntbiBaeTCs Takke BO3MOXHOCTb BO3HUKHOBEHUSA MOXapa B 34aHUAX, COOPYKEHUSIX
N CTPOEHUsIX (fanee - 34aHns1) pas3nnyHoro HasHayeHusi, PacnosioKeHHbIX Ha TeppuTopun obbeKTa.

B nepeyHe noxapoonacHblX CUTyauUUi NPUMEHUTENBHO K KaXKAOMY Yy4acCTKy, TEXHONMOrM4YecKonW yCTaHOBKe,
340aHUNIKO obbekTa BblAENAKTCA rpynnbl NOXapoonacHbIX CI/ITy6LI,I/II7I, KOTOPbIM COOTBETCTBYIOT OAWHAKOBbIE Mo4eNn
npoueccoB BO3HUKHOBEHUA U pa3BUTUA.

|-|pl/l aHanumse noXxxapoonacHbIX CI/ITyélLLI/IVI, CBA3aHHbIX C pa3rep|v|eTV|3au,|/|e17| TexHonorn4eckoro
o6opy,u,oaaH|/|ﬂ, paccmMmaTpmBarOTCA YTEYKN NMPU Pa3fiMyHbIX AMaMeTpax UCTedeHusa (B TOM 4Yucne MakcmmaribHble -
npv NONHOM paspyLieHn obopyaoBaHMS Ny NOABOAALLMX/OTBOAALLMX TPYOONPOBOAOB).

Onpep,eneHme YacCTOTbl pealnn3aunmn noxxapoornacHbIX CVITyaLlVIVI

13. [Ona onpegeneHus 4acToTbl peanu3aumy NoXapoonacHbIX CuTyauui Ha obbekTe UuCnonb3yeTcs
MHopMauns:

a) o6 oTkaszax obopyLoBaHMs, UCMOMb3YEeMOro Ha ObbeKTe;

©) o0 napameTpax HageXHOCTM UCMONb3yeMoro Ha obbekTe obopyaoBaHus;

B) 06 oWMBOYHbIX ENCTBUAX paboTHMKA OO bEKTa;

r) O rMapoMeTeoposiorMyeckon o6CcTaHoBKE B paioHe pasmeLLeHnNst 00bEKTa;

A) 0 reorpadmyecknx 0CO6EHHOCTAX MECTHOCTM B paioHe pa3MeLleHnss obbekTa.

14. [ns onpegeneHvs 4acToTbl peanusauuMu MoXapoonacHbIX CUTyauuMh MOFyT  UCMOMb30BaThbCA
CTaTUCTMYECKME [AaHHble MO aBapWWHOCTM WM  pacyeTHble [aHHble MO0 HaAEXHOCTU TEeXHONOrM4eckoro
obopynoBaHusi, COOTBETCTBYHOLLME crieuundmrke paccMaTpnBaemMoro oobekTa.

15. WHdopMauua o yactoTax peanusaumm MNoXapoomnacHbIX CUTyauun (B TOM YMCRE BO3HUKLLIMX B
pesynbTate owunbok paboTHuKa), Heobxooumas Anst OLEHKN pUCKa, MOXET ObiTb MOnyYyeHa HEMOCPEeOCTBEHHO U3
OaHHbIX O (PYHKUMOHMPOBAHMM MUCCNeayeMoro oobekTa nnm M3 AaHHbIX O PYHKLUMOHMPOBAHUKN OPYrnX NOA0OHbIX
obbekToB. PekomeHgyeMmble CBedeHUs MO YacToTaM peanusaumn MHULMMPYIOLWMX MOoXapoonacHble cuTyauun
COBLITMI ANA HEKOTOPbIX TUNOB 060PYAOBaHUSA 0O6BLEKTOB, YacTOTaM yTeyek 13 TEXHONOrnmyeckmx Tpybonposoaos,
a TakkKe YyacToTam BO3HMKHOBEHMS NOXapOB B 34aHMsX npuBedeHbl B npunoxeHun N 1 k HacTodawen Metoauke.

lMocTpoeHune nonen onacHbix akTOPOB Noxapa AN pasnuyHbIX
CLieHapu1eB ero passuTus

16. Mpwn nocTpoeHMn nornewr onacHbIXx (PaAKTOPOB MoXapa Afs pasfuyHbiX CLEeHapueB €ero pasBuTUS
YYUTbIBAKOTCH:

TennoBoe usnyyeHue npu akenbHOM ropeHun, noxapax NPOSIMBOB FOPKOYMX BELLECTB Ha MOBEPXHOCTb U
OrHEHHbIX LIapax;

n30bITOYHOE AaBMeHne U MMNYNbC BOMHbI ABNEHUS MPU CropaHMM ra3onapoBO3AYLLUHOW CMECU B OTKPbITOM
NPOCTPaHCTBE;

n3bblTOYHOE OaBneHue M MMMynbC BOMHbI OABMEeHWs MNpu paspbiBe cocyda (pesepByapa) B pesynbrarte
BO3JeNCTBMS Ha HEro o4yara noxapa;

13bbITOYHOE JaBrneHne Npu CropaHum ra3onapoBo3gyLLUHON CMECU B NOMELLEHNN;

KOHLEHTpaunst TOKCUYHbIX KOMMOHEHTOB NPOAYKTOB roOpeHns B MOMELLEHNN;

CHWXeHWe KOHLLeHTpaLMmM KACIopoaa B BO3AyXe NOMeLLeHNs;

3agblMneHne atMocdepbl NOMELLEHUS;

cpegHeobbeMHas TeMnepaTypa B NOMeLLEeHUH;

abasau, uckrtoydeH. - MNMpukas MYUC PO ot 14.12.2010 N 649;

pacLumpsoLWmMecs NPOAYKTbl CrOpPaHusi Mpu peanvsaummn noXxapa-BCrbILLKM.

OueHka BenWUMH YyKas3aHHblX (pakTOpoOB MNpPOBOAUTCS Ha OCHOBE aHanu3a QU3NYECKUX SBMEHUN,
NpoTeKalLWMX NpU NoXapoonacHbIX CUTyauusix, noxapax, B3pbiBax. [1py aTom paccmaTpuBarloTcs crnegyowue
MpouecChl, BO3HMKalOLWMe MNpyM peanusauuu MnoXapoonacHbIX CUTyauud M MOXapOB WNN  HABMSOWMECH WX
nocneacTeusMu (B 3aBMCMMOCTM OT Tuna obopyaoBaHus 1 obpallalomXcs Ha OO beKTe roproYmMX BELECTB):

NCTEYEHME XNOKOCTN N3 OTBEPCTHUS;

UCTeYeHve rasa u3 oTBepcTus;

AByxdasHoe ncreyeHme n3 OTBEPCTUS;

pacTekaHue XMAKOCTU Npu paspyLLieHn 0bopyaoBaHUs;

BbIOpOC rasa npv paspyLLeHMn o6opyaoBaHus;

dhopmMupoBaHme 30H 3ara3oBaHHOCTMY;

cropaHve rasonapoBO34YyLLIHOA CMECU B OTKPLITOM MPOCTPaHCTBE;



paspylleHMe cocyga C neperpeTon erkoBOCMfaMeHSIoWENCa XUOKOCTbO, FOpoYen XXUOKOCTbI UMK
CXDKEHHBIM FOPHOYMM ra3omM;

TennoBoe MU3ryyYyeHne OT noxapa NponvBa UM OTHEHHOTO LWapa;

peanu3auusi NoXkapa-BChbILKY;

absay, uckrtoyeH. - MNMpukas MYC PO ot 14.12.2010 N 649;

ncnapeHue XunakocTu U3 NponuBea;

obpasoBaHmMe razonapoBo3gyLLIHOro obnaka (rasbl 1 napbl THKenee Bo3ayxa);

cropaHuve rasonapoBo3ayLLIHON CMECU B TEXHONOIMYECKOM 060pya0BaHUN U NOMELLEHWM;

noxap B NomMeLleHnu;

akenbHOEe ropeHne CTpyu XnaKoCcTu U/unu rasa;

TEnnoBoe U3rnyyeHue ropsiLero obopyaoBaHus;

BCKMMaHWe n BbIGPOC ropsiLlen XXMakocTy Npu noxape B pesepsyape.

Takke, nNpM HeobXOOUMOCTW, pacCMaTpMBalOTCA WHbIE MPOLIECChI, KOTOpble MOryT WMETb MEeCTO npw
BO3HWKHOBEHWW NOXXapoOonacHbIX CUTyaLMi U NOXapoB..

17. Ona onpegeneHvst BO3MOXHbIX CLEHapueB BO3HWKHOBEHWS M PasBUTUS MOXapoB peKoMeHayeTcs
MCMNonb30oBaTbh METOA NOrMYECKNX AepeBbeB COOLITUI (danee - normyeckoe Aepeso).

CueHapuii BO3HWKHOBEHWSI M pasBUTUS MNOXapOOMacHOW cuTyaumu (noxapa) Ha NOrM4yeckoMm Aepese
OTpaxaeTcs B BUAe NocrneaoBaTenbHOCTU COObITUI OT MCXOOHOIo A0 KOHEYHOro cobbiTus (ganee - BeTBb AepeBa
cobbITuN).

Mpouenypa nocTpoeHuss normdeckoro gepeBa coOblTU npuBedeHa B npunoxeHun N 2 k HacTosiwen
MeTtoauke.

Mpn NOCTPOEHNM NOrMYECKOro AepeBa CoObITU UCMOMb3YHTCS:

YCIOBHasi BEPOSITHOCTb peanu3aluuM pasnuuHbiX BEeTBEW IOrMyeckoro gepeea cobbITUA KM nepexopa
MoXXapoonacHoOW CUTyaLun iy noxapa Ha Ty UMW MHYI0 CTaguio pas3BuUTUS;

BEPOATHOCTb  3(PpEKTUBHOIO cpabaTbiBaHWs  COOTBETCTBYWOLUMX CPeAcTB  MpefoTBpalleHnss  Wnu
nokanusauum MnoXxapoonacHonW cuTyauum unuM noxapa (NpUHMMAaeTCa MWCXOAst U3 CTaTUCTMYECKUX [aHHbIX,
nybnukyembIx B Hay4HO-TEXHMYECKOM XypHane "lMoxapHas 6e3onacHocTb" WM MO NacnopTHbIM AaHHbIM
3aBofa-nsrotoButens obopyaoBaHus);

BEPOSATHOCTb MOPaKEHWS PACMONOXEHHONO0 B 30HE MoXapa TEXHOIOrM4Yeckoro obopygoBaHUA M 3OaHWN
obbekTa B pesynbTate BO3AENCTBMSA Ha HNX OnacHbIX hakTopoB noxapa, B3pbiBa.

18. OueHka onacHbIx hakTOpOB NnoXkapa NPOBOANTCS C NMOMOLLBI METOA0B, NPUBEAEHHbIX B npunoxeHun N
3 K HacTosiwen MeTtoauke.

OueHka NocneacTBun BO3AeNCTBNS ONacHbIX hakTopoB noxapa
Ha MNoA4en onsa pasnuyHbiX CLEeHapueB ero pasBuTms

19. OueHka nocneacTBUA BO3OENCTBUS OMacHbIX (pakTOPOB MoXapa, B3pbiBa Ha Noaen Ons pasnuyHbiX
CueHapueB X pasBUTUA OCYLLECTBIAETCA Ha OCHOBE COMOCTaBfeHUs MHOpMaUun O MOAENUPOBAHNM ANHAMUKN
onacHblX (PaKTOpPOB MoOXapa Ha Tepputopun oObeKkTa M MpurnerawLwen K HeMy TeppuTopuv U UHoOpMauuM o
KPUTUYECKNX ON1S XKU3HWU M 300POBbA NOAEN 3Ha4YeHusIX onacHblX akTopoB noXapa, B3pbiBa. [na aToro
NCNONb3YTCA KpUTEPUN MOPaxKeHUs nogen onacHeiMy dakTopamu noxapa.

20. NMpw oueHke nocneacTBMn BO3AENCTBUS ONacHbIX (DakTOPOB noxapa, B3pbiBa Ha MoAaen Ans pasnuyHbiX
CLieHapu1eB pasBUTUS NMOXapPOOoMacHbIX CUTyauui NpeaycMaTpuMBaeTcsa onpeaeneHne ymicna nogen, nonaslimx B
30HY NopakeHusi onacHbIMU hakTopamu noxapa, B3pbIBa.

[na oueHKM MOXapHOro pUCKa MCMNOMb3YHKT, Kak NpaBuIo, BEPOATHOCTHLIE KPUTEPUM MOPaXeHUs noaen
onacHbiMK akTopamu noxapa. [leTepMUHNPOBAHHbBIE KPUTEPUN UCNONb3YIOTCA NPY HEBO3MOXHOCTU NMPUMEHEHMS
BEPOATHOCTHbIX KPUTEPUEB.

[eTepMMHMPOBaHHbIE U BEPOSATHOCTHbIE KPUTEPUM OLIEHKU MOpakalollero AeNCTBMS BOSMHbI AaBNEeHUs n
TENMOBOro U3nyyeHus Ha nogen npmseneHsl B npunoxeHun N 4 kK Hactoswen Metoguke.

AHanM3 Hanuuus cuctem obecneyveHus noXxapHom
6e3onacHoOCTH 30aHui

21. lNpun aHanu3e BNUSHUS cucTeM obecneyeHns noxapHor 6e30MacHOCTU 34aHMIN Ha pacyeTHble BENNYMHDI
MOXapHOro pucka npegycMaTpuBaeTCd pacCMOTPEHME KOMMIIEKCa MEpPONpPUATUA MO OBecneyvyeHno MoXXapHOM
BesonacHocTn obbekTa.

Mpu aTOM paccmaTpuBaloTCs crieqyloLme MeponpusaTus no obecneveHmnio noxapHon 6e3onacHoOCTu:

MEepOonpuATUS, HarnpaBleHHbIe Ha NpegoTBpaLLeHne noxapa;

MEepONPUATUS MO NPOTUBONOXXapPHON 3aLLmnTe;

OpraHM3auMOoHHO-TEXHMUYECKNE MepPOonpusiTUsi No obecneyeHunto noxapHon 6e3onacHoCTw.

22. Meponpuatua no obecneyeHuto MoxapHon 6e30MacHOCTM y4YUTbIBAKOTCA MNpW onpedeneHun 4acTtoT
peanusaumMM MNOXapoonacHbIX CUTyauui, BO3MOXHbIX CLEHapueB BO3HWMKHOBEHWS W pas3BUTUA MNOXapoB U



nocneacTeuni BO3AENCTBNA ONacHbIX (hakTOpPOoB NoXapa Ha nogen ansg passimyHbiX CLeHapues ero passuTus.

. TTopsiAOK BblYUCIEHNSA pacyYeTHbIX BESTUYUH NOXaPHOro
pucka Ha o0bekTe

23. PacuyeTt 3HayeHWii UHAMBMAYANbHOrO U COLMANbHOMO MOXAPHbLIX PUCKOB B 34aHMSIX U HA TEppUTOPUM
obbekta, a Takke B cenutebHOM 30He BONU3NM obObekTa NPOBOAMTCS C WUCNONb3OBaAHMEM B KayecTBe
I'IpOMG)KyTOLIHOVI BEJNTNYNHbI 3HAa4Y€HNA COOTBETCTBYHOLWEro NnoTeHUuMnarnbHOro NnoXapHoro pucka.

[MoTeHuunanbHbIM NOXapHbIA PUCK HA TeppuTopuN obbekTa
n B cenutebHom 30He B6NU3n obbekTa
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24, BenmumHa I[IOTEHLUMAJIBHOT'O [OXapHOT'O pucka P(a) (rom ) (majee -
NOTEHLUMAJIbHEI PUCK) B ONpeneJIeHHOM TOoukKe (a) xak Ha TeppuTopuM OOBEKTAa
¥ B cenuTebHOM 30He BOMM3M O0OBekTa OonpelesyigseTcsa N0 QopMmyJie:

J
P(a) = SUM Q (a) x Q , (1)
j=1 dj J
roe J - UMCJIO ClLEeHapMeB Pa3BUTUS I[I0XAPOOIACHEIX CUTyalMulM ([I0Xapos,
BeTBEeM JIOTMUECKOI'O IepeBa COOBITUM) ;
Q (a) - YCJIOBHas BEPOSTHOCTBL IIOPAXEHMS UEJIOBEKA B OIPEeIeJIEHHOM TOouke
dj
TEePPUTOPUN (a) B pes3yibTaTe peanmuszaumnum j-TO CLeHapus pasBUTUL
IOXapPOOIlaCHEX CUTyaluy, OTBeUaKlero ONpenesIeHHOMY MHUUMMPYLEMY aBapuio
COOBITUIO;
Q - yacToTa peaju3aluuM B TeUeHMe Tona Jj-T0o CcuUueHapusa Pa3zBUTUA

J
-1
IIOXapooIllaCHBIX CMTyaHMﬁ, Iron .
Qg (a)

YCnoBHble BEPOATHOCTU MOpPaXXeHUs YerioBeka )

onacHbiMK hakTopamu noxapa, B3pbiBa.
(8 pea. Mpukaza MYUC P® ot 14.12.2010 N 649)

Mpn pacyeTe pucka paccMaTpuBalTCA pPasfMYHble METEOPOSIOrMYECcKNe YCIOBUSS C  TUMUYHBIMUA
HanpaBleHNSMN BETPOB 1 OXXMOAEMOWN YacTOTON UX BO3HUKHOBEHMSI.

25. Tpn npoBedeHMM pacyeTa pucka NpeaycMaTpuMBAETCsl PacCMOTPEHWE pasfMYHbIX MOXapOoOnacHbIX
CUTyauun, onpederneHne 30H MopaXkeHus onacHbiMM dakTopaMy noxapa, B3pblBa W 4acToT peanusauun
YKa3aHHbIX noXkapoonacHbIX cutyauumn. [1na ynobctea pacyeToB TEPPUTOPUS MECTHOCTM MOXET pasfenstbCcs Ha
30HbI, BHYTPM KOTOPbIX BENUYMHBLI P(a) nonaraTcst 0AMHaKoBbIMM.

26. B Heob6xoanmbIx criyvasx OLeHKa YCNOBHOM BEPOATHOCTM MOpaXKeHUs 4ernoBeka NpoBOAUTCS C y4eTOM
COBMECTHOro BO34encTBusa Goree 4Yem OOHOro onacHoro dakropa. Tak, Hanpumep, Ons pacyeTa YCrOBHOW
BEPOATHOCTU MOPaXEHWUs1 YeroBeka Mpu peanu3auuu CueHapusi, CBSI3aHHOrO CO B3pbIBOM pe3epByapa C
nerkopocnnameHsLwencs xuakoctobto (Oanee - JIBX) nog gaBneHveM, Haxodsuwlerocss B oyare noxapa,
Heob6X04MMO y4UTbIBaTh, KPOME TEMOBOrO N3My4YeHUst OTHEHHOIO Lapa, BO3AENCTBUE BOMHbI AaBIEHNUS.

onpenenarTcd No KpUtepuam nopaxeHuna niogen

YcnoBHasa BEPOATHOCTD IOpaxeHus 4yeJioBEeKa Q (a) oOT COBMECTHOTO
dj
He3aBUCHMOTI'O BOSHeﬁCTBMH HeCKOJIbKVMMM OIla CHBEIMM @aKTOpaMM B pesyapTaTre
peanmzauum Jj-T0 ClLeHapmMsa pPaszsBUTUA II0XaPOOIIACHEIX CUTyaLMM OlpenesiseTcs II10
dbopmyTie:
h
Q (&) =1- T (1 -0 x29Q (a)), (2)
dj k=1 k djk
roe h - UmMcJo paccMaTpMBaeMBIX OIIaCHEX (aKTOpPOB;
Q - BEPOATHOCTH peanmszauum k-ro onacHoro ¢daxTopa;
k
Q (a) - ycioBHasd BEPOSATHOCTB NOpaxeHMs K-EIM ONACHBIM (QaKTOPOM.

dik



lMoTeHumanbHbIA PUCK B 34aHMAX 00beKTa

-1
27. BenmuyHa I[IOTEeHUMAaJIBHOT'O pucCka P (rom ) B 1-oM I[OMelUeHUM 3IOaHUSA
i
MM [IOXapHOTO OTCeKa 3IOaHusa (Jajlee - 3OaHMA) O0OBeKTa OoNpenesiseTcs IO
bopmysie:
(B pen. Ilpuxkaza MUC PO ot 14.12.2010 N 649)
J
P =SUMQ xQ , (3)
i =1 3 dij
roe J - 4YMCJIO ClieHapyueB BOB3HMKHOBEHMUS IoXapa B 3IOaHUM;
-1
Q - yacToTa pealmM3auMM B TeudeHMe Ioza J-TIO cClleHapus noxapa, Ton ;
J
0 - YCJIOBHas BEPOSATHOCTL I[IOPAaXEHMs dYeJioBeka IIPM eI'0 HaXOXIOEeHUM B
dij
i-oM moMemeHMM OpM peanmsauum Jj-T'O ClLeHapus noxapa.
28. VYcJoBHas BepOATHOCTbL IIOpaxeHMUs dejoBeka Q onpenejyseTcs IO
dij
dbopmyTie:
Q = (1 -P ) x (1 - D ), (4)
dij Chly ij
roe P - BEpPOSATHOCTbL 5DBaKyaluu JIOOEeM, HAXOIANMXCS B 1-OM IOMEUeHUU
3ij
30aHUs, NPpY pealusaluuy Jj-I'0 CleHapusa Ioxapa;
D - BEPOATHOCTL 20dexkTMBHONM PAOOTH TEeXHUUECKUX CPelCTB 10 oOeClieueHMIO
ij
Be30MnacHOCTM JIOIe)V B 1-OM [OMEWEeHMM IPpM peaimM3aumm Jj-TO0 CLeHapus Ioxapa.
29. BeposaTHOCTL B»Bakyauuu P omnpeneydgeTcsa o dopmyJe:
Chly
P =1- (1 -P ) x (1 - P ), (5)
317 3.1117 I0.Bij
roe P - BEPOATHOCTH BSBaKyalUMM JIOIOEM, HaXOIAWMXCS B 1-OM HOMelmeHUM
3.00i7
3IaHUsa, I[I0 SBaKyalUMOHHEM IIyTAM [IPM peanmsalumu j-TIo CleHapusd noxapa;
P - BEpPOSATHOCTHL BHXOIA M3 3OaHuUsa JIojeM, HaxoOAmMxcsa B 1-oMm
O.Bij
IIOMEWEeHM, 4Yepes aBapMﬁHbIe MJIM1 VMHBIE BBIXOIEBI.
[Ipr OTCYTCTBUM HOAaHHBIX BEPOSTHOCTHL P OonyckaeTcs IIPMHMMATh PaBHOMU
I0.Bij
0,03 npy HamUuuUM aBaAPUMHEIX MIM MHHEX BeIxOHOB M 0,001 npm mx OTCYyTCTBUM.
30. BeposATHOCTBH 5BBakyalUM 10 SBaKyalUMOHHBIM NyTaM P onpenensgeTcsda IO
3,117
dbopmysie:
0,8 x Tay -t
61117 Pij
———————————————————— , ecau t < 0,8 x Tay < t + Tay
Tay Pij oXpily! Pij H.32ij
H.3
P = <
3.00i7 0,999, ecu t + Tay <= 0,8 x Tay
Pij H.2i7j 61117
0,001, ecnu t >= 0,8 x Tay




[ Pij 6117

roe Tay - BpeMsa OT Hauajla peanMs3aumMm Jj-TO0 CLeHapus [oxapa OO
61117

OJIOKMPOBAHMS DBBakyalMOHHHX IIyTeM B pes3yJlbTaTe pPaclOpoCTpaHeHMS Ha HUX
onacHHxX GakTopoOB I[oXapa, MUMERIMX [IpelelJIbHO IOMNYCTMMEE IJiS JIoIel SHadeHUS
(BpeMsa OJIOKMPOBaAHMA BBAaKyalLUMOHHBIX IIyTeM), MHUH.;

t - pacueTHOe BpeMa BSBaKyaluumu JoIerd U3 1-T0 MOMEemeHMs OPpY J—OM

Pij

CLeHapuyu Ioxapa, MUH.;

Tay - MHTepBaJl BpPeMeHM OT Hauajla peajluszaluum j-T'0 CleHapusd [oxapa

H.21j

0O Hauajla SBaKyaluuy JuoIely M3 1-T0 noMemeHMS, MUH.

31. BpeMms oT Hauajla Ioxapa IO Hauvajla 5Bakyaluu JIoIel Tay OJ1s8  3OaHUM

H.D

Be3 cCcucTeM OIOBelleHMsa OlpeneiseTCcs MO pes3yJibTaTaM MCCJeHOBaHMA [OBeNeHUs
JomeN HnpM Hnoxapax B 30aHMAX KOHKPEeTHOTO HasHAaueHMS.
Ipy HamIuuuMu B 3IaHMM CUCTEMH OIOBEIEHMI JIOIEM O [oXape M yIpaBJIeHUI
SBaKyalMeM Jioney B 3maHuax (manee - COYD) Tay NIPMHYMAETCS PAaBHBM BPEMEHU
H.D
cpabaTeBaHMSA CUCTEMEl C y4EeTOM €€ MHEePLMOHHOCTM. IIpM OTCYTCTBUM HEODOXOIMMEIX
MCXOOHBIX IOaHHBIX IOJIA ONpenNeJyIeHMsa BPEeMeHM Hadajla SBakKyaluuy B 3H0aHuaAx Oes COYD

Tay IOONyCKaeTCsa NPMHMMATL paBHEM 0,5 MMH. - Ojg sTaxa noxapa M 2 MUH. -
H.S
IOJIS BHIIEJIEXAUMX 2Taxel.

32. Ecim MecTOM BOBHUMKHOBEHUS IIOXapa SBJISEeTCS BaJIbHOe I[IOMelleHre, I'Oe
moxap MOXeT OBTH OOHapyXeH ONHOBPEMEHHO BCEMM HaXOLOAWMMUCS B HEM JIOOBMM, TO
Tay IOONyCKaeTCsa MNPUHMMATL PAaBHEM HYJIO.

H.S
B mTOM cCiiyuae BEpPOSTHOCTBH P onpemejyiseTcsa no ¢opwmyse:
3.0017
0,999, ecnu t < 0,8 x Tay
Pij 61117
P = < . (7)
3.017 0,001, ecom t >= 0,8 x Tay
Pij 671ij

33. BpeMFI OT Ha4ala noxapa Ao 6J'IOKVIpOBaHVIFI 3BaKyalNOHHbIX I'IyTeVI B pe3ylnbTaTte pacnpoCcTpaHeHUd Ha
HUX OMacHbIX (*)aKTOpOB noXapa " pacdeTtHoe BpeMd 3Bakyauunm onpenendrTcd no mMetogam, npuBeneHHbIM B
npunoxexHnn N 5 kK HacTosilwen MeTtoguke.
PacueTHOe BpeMs ®BaKyaumu t PacCuUMTEIBAETCH [IPM MaKCHUMAJIBHO BO3MOXHOM
Pij
PAaCYeTHOM UMCJIEHHOCTM JIOOEeM B 3IJaHUM, ONpenesiseMOM Ha OCHOBE pPEeleHMM IO
opraHM3alMM BKCIJIyaTauuy 3IaHus, OT HamboJiee yIaJIEHHOW OT SBaKyalLMOHHHX

BEIXOIIOB  TOUKMU i-ro nmomemeHusa. JomyckKaeTcCs OIpellesIeHMe PacCueTHOT'O BPEMEeHU
SBaKyalMM Ha OCHOBE BOKCIEPMMEHTAJIbHEIX INaHHEIX .
Ins onpenejeHus YKas3aHHBIX BHIIE BEJIMUMH Tay n t IONIyCKaeTCs
67117 Pij

OOIIOJIHUTEJILHO MCIIOJIB30BATH MEeTOHbl, CcoIepxallMecs B MeTOIMKAaxX OllpelesleHUS
PaCUeTHEIX BEJIMUMH I[IOXapHOI'O PMCKa, YTBEPXIEHHEIX B YCTAHOBJIEHHOM IIOpAIOKE.

34. |-|pl/l onpeneneHun Benn4mnH noTteHunanbHOro pucka ansa pa6OTHVIKOB, KOTOpPbl€ HaxogATcA B 34aHUN Ha
TepputTopun 06'beKTa, OOonyckaeTcda paccMaTtpuBaTtb ONA 30aHUA B KadecTtBe pacdeTHOoro oauH Haunbonee
He6ﬂar0ﬂpl/IF|THbll7l cu,eHapvu7| BO3HUKHOBEHUA  NOXapa, XapaKTepM3yPOLIJ,VIIZCF| MaKkcuManbHOm yCJ'IOBHOl7I
BEPOATHOCTbIO MopaXeHna 4YenoBeka. B atom clnyydae pacyeTHaa 4acTtoTa BO3HUKHOBEHUA Mnoxapa npuHnMmaeTca
paBHOI7I cymmapHoM YacToTe peanmn3aynm Bcex BO3IMOXHbIX B 3A4aHNN CLueHapuneB BOSHMKHOBEHUA NoXapa.

35. BeposaTHOCTH D 5bdexTUBHONM PabOTH TEeXHUUECKMX CPpelCTB IO

ij
ofecnedeHMIO [OXapHOM 6e30I0acHOCTU i-ro mnoMemeHMa HOpM peanmMs3auumM  J-TO
CcLeHapusa Ioxapa olpenejdgeTcsa IO Qopmyie:



b =1- (1 - D )y (8)
ij k=1 ijk

roe K - 4UMCJIO TEeXHMUECKUX CPEeNCTB NPOTMBONOXAPHOM BallMTH;

D - BEPOATHOCTb 50OekTMBHOIOC cpabaTeBaHMA (BEIIOJIHEHUA 3aladu) k-ro
ijk

TEeXHUUECKOTO CPEenCTBa NPM J-OM ClLeHapuy noxapa IJsg 1-To HnoMemeHMsS 3IaHUS.

[Ip OTCYTCTBMM IOAHHEIX IO 50OEKTUMBHOCTM TEXHUUECKUX CPEOCTB BEJIMYUMHE D

iJ

OOIIyCKaeTCAa IIPMHMMAaTb PaBHBEMM HYJIO.

36. Ilpu omnpemejieHMM 3HadYeHUM D crylenyeT YUYUTEBATBE TOJBKO TeXHMUECKUE

i3

cpencTBa, HalpaBJIeHHBIEe Ha oOeclledyeHre IMOoXapHOM Oe30MINaCHOCTM HAaXONOAWMXCSI
(PBaKyMpPyKRIUXCA) B i-oM nmnoMemeHMM 3BHaHMsa JIOOEM NOpM  peaidusauum  j-TO
ClieHapm4a Iioxapa. HpM OTOM YUMTHEIBATCA CJlenyrlMre MepOIIpMATUA

NpMMeHeHne OOBbEMHO-MMAHNUPOBOYHLIX UM KOHCTPYKTUBHBIX peLleHui, obecneudnBatlomnx orpaHuveHme
pacnpocTpaHeHus noxapa B 6e3onacHyto 30Hy (Npu opraHM3aumm aBakyauumn B 6€30nacHyo 30HY);

Hannyne cucTem NPOTUBOALIMHONM 3aLLMTbl pacCMaTPUBAEMOrO NOMELLEHNS U MYTEN 3BaKyaLuu;

MCNonb30BaHNWE aBTOMAaTMYECKMX YCTAHOBOK MoXapHon curHanusauum (ganee - AYTIC) B coyeTaHun c
COYJ;

HanMyne ycTaHOBOK MOXapPOTYLUEHMS B MOMELLEHMM o4ara noxapa.

lMpu onpeaeneHny ycrnoBHOW BEPOSITHOCTM MOpaXeHWs MoAen, Haxo4aWwmuxcs B MOMELLIEHUN ovara noxapa,
He JonyckaeTcsi yYUTbiBaTb Hanu4yme B 3Tom nomewyeHmnn AYTIC n COY3 (3a ncknodeHnem criydaes, Korga noxap
He MOXeT ObiTb OOHapyXeH OJAHOBPEMEHHO BCEMM HaxXOOSALWMMMUCA B MOMELLEHUM MOAbMU), @ Takke yCTaHOBOK
noXxapoTyLleHusl, cpabaTbiBaHNe KOTOPbIX OOMYCKaeTCs TOMbKO MOCMe 3BaKyauun HaxXOAALWMXCS B 3alivLLiaeMOoM
nomMeLleHnmn nogen (Hanpumep, Npy HanNMYUmM yCTaHOBOK ra30BOro MOXapOoTYLUEHNS).

MHavBmayanbHbIN NOXapHbIN PUCK B 30aHNSX
1 Ha TeppuTopumn obbekTa

37. WHgmBuayanbHbI NOXapHbI pUCK (4anee - wHAMBMAYanbHbIA PUCK) ANnsS paboTHUKOB obbekTa
OLEHMBaETCs 4acTOTOW NopaxeHus onpegeneHHoro pabotHmka obbekTa onacHbIMU hakTopamu noxapa, B3pbiBa
B TeYEHue roga.

O6nacTtn, Ha KoTopble pa3buta TeppuTopusi 06BbLEKTA, HYMEpPYOTCS:

i=1, ..,

PaboTHMKM 0ObeKkTa HYMEpPYHTCA:

m=1,... M

Homep paboTHuMka m, OgHO3Ha4yHO onpefensieT HaMMeHOBaHWe AOIPKHOCTU paboTHMKA, ero KaTeropuio u
apyrme 0ocoBGeHHOCTM ero npod)eccuoHanbHOW  OEeATEeNbHOCTH, HeobxoouMOoW Ans  OUEHKU MoXapHOMW
6esonacHocTu. [lonyckaeTcs NpoBOAWUTbL pacyeT MHOAUBMAYaNbLHOro pucka Ans paboTHuka obbekTa, OTHOCH ero K
OofHow kaTeropun Hanbonee onacHown npodeccun.

-1
38. BesmumHa MHIOMBUIOYAJIBHOTO pMcKa R (ronm ) mnnsa paboTHMka m oOBEeKTa
m
IIpM ero HaXOXIOEeHUMV Ha TeppUuTopumn obwexkTa onpernejyiaeTcsd II0 @opmyne:

I

R = SUM g x P(i), (9)

m i=1 im

roe P(i) - BeJaruMHa [OOTEHLMAJILHOTO PUCKa B 1-0¥ 06JacTy TeppUTOpUM
-1

obwekTa, rom

q - BEpPOSTHOCTL IIPUCYTCTBMS paboOTHMKA M B 1-0¥ oBJacTu TEeppUTOpUM
im
obweKTa.
-1
39. BeamumHa MHIOIMBMIYAJILHOT'O pucka R (ronm ) mjng pa®oTHMKA M OpPM €TI0
m

HaXOXIOEeHNM B 3OaHUN obbekTa, ODOYCJIOBJIEHHAS OINACHOCTLIO IIoxapoB B 3IOaHMM,



onpenenseTcsa o dopwmyJe:

N
R =SUMP x g , (10)
m i=1 i im
-1
rne P - BeJMUMHA NOTEHLMAaJbLHOTO PMCKa B 1-OM HNOMEWEeHUM 3IaHus, ToOo
i
q - BEPOATHOCTH MNPUCYTCTBUS PaBOTHMKA M B 1-OM I[IOMEMEHWN;

im

N - Yncno NoOMeLLEeHMIN B 34aHNN, COOPYXEHUU U CTPOEHUM.

40. nauBmayanbHbIn pyck paboTHUKaA m 0O0bekTa onpeaensaeTcsl Kak Cymma BenuuvH UHOUBWUAYarbHOro
pucka npu HaxoxaeHum paboTHUKa Ha TepPPUTOPMM U B 3a4aHUAX 00bekTa, onpeaerneHHbix no oopmynam (9) u (10).

41. BepoAaTHOCTL ( onpenenfaeTcsa, MCXOOA M3 OOJIM BPEMEeHM HAXOXIeHUS

im

paccMaTprMBaeMoTo UYeJioBeka B ONpelejieHHOM oOJlacTy TeppuTopumM u/mUiam B 1-oMm
IIOMelle HUM 30aHMA B TeueH e Iomoa Ha OCHOBE peﬂleHVHZ 10 OopraHmnsaumnm
SKCIJIyaTaly M TEeXHUMUECKOTO OOCJHyXMBaHMSA OOOPYyIOBAHMSA UM 3NaHUM OOBEKTA.

MHamBuayanbHbIA 1 coumanbHbIN NOXapHbIN PUCK B CENUTEOHON 30HE
BONM3M oObekTa

42. na nogen, Haxodsawmxcs B cenutebHon 30He BONM3M oObekTa, MHAMBUAYANbHbIA MOXapPHbIA PUCK
(mnanee - HoMBMAYanbHbIN PUCK) NPUHUMAETCS PaBHbIM BENUYMHAM NOTEHLMANbHOIo pucka B 3TON 30HE C y4ETOM
00NN BPEMEHW NPUCYTCTBMSA NMI0AEN B 30aHUSX, COOPYKEHUSAX N CTPOEHMAX BONM3M NPON3BOACTBEHHOIO 00beKTa:

ANs 30aHWIA, COOPYXXEHUIN N CTpoeHun knaccoB ®1 No PyHKUMOHANbLHON NOXapHOW ONacHOCTH - 1;

ANsi 30aHUA, COOPYXEHNA 1 cTpoeHu knaccos @2, ®3, ®4 n ®5 no hyHKUMOHANBLHOM NOXapHOW ONacHOCTH
C KPYIMOCYTOUYHbIM PEXUMOM paboThl - 1, NPy HEKPYTNOCYTOYHOM pexume paboTbl - ONS BPEMEHU NPUCYTCTBUS
nogen B COOTBETCTBUM C OpraHM3auuoHHO-pacnopsaanTenbHbIMM JOKYMEHTaMM AN 3TUX 30aHUN, COOPYKEHUN U
CTPOEHUIA.

(n. 42 B pegq. MNMpukaza MYC P® o1 14.12.2010 N 649)

43. [Ins obbeKTa coumarnbHbIN NOXapHbIA PUCK (fanee - coumarnbHbI PUCK) MPUHMMAETCS paBHbIM YacToTe

BO3HWKHOBEHWsI COObITMI, BegyLmx k rmbenu 10 n 6onee yenosek.

IOna Jomey, HaxXoOamuxcsa B 2 ceauTedbHoMr 30He BOIM3M 0DBekKTa, COLIMAJIbHEBIM
-1
puck S (rom ) omnpenejseTca IO QopMyJie:
L
S = SUM Q , (11)
=1 3
rge L - 4UMCJIO ClLeHapreB PasBUTUA NOXAPOOIACHBIX CUTyaluMy (IOXapoB), IJId

KOTOPHIX BHIIOJIHAeTCsS ycjoeme N >= 10;
i
N - CpemHee UMCJO NOTMOUMX JIOOEeM B CeJUTeOHOM 30He BOIM3U O00BeKTa B
i

pes3ynbpTaTe peanmsauumn j-To cCcueHapusa B pe3yJbTaTe BO3IOEMCTBMUSA OIACHBIX
baxTOPOB NOXapa, B3pPHBA.

44, BesmuumbHa N onopezejdgeTcsa o ¢opwmyse:

i

I
N = SUM Q X n , (12)
i i=1 dij i
roe I - KOJMYEeCTBO oOfjacTeM, Ha KOTOpHE pasleJieHa TEeppuUTOopuHd,
npujeramomas K oO0bekTy (i - HOMep objacTu) ;
Q - YCJIOBHAs BEPOSTHOCTL IIOPAaXEHMs UYeJjioBeKa, HaxOoIsmerocs B 1-ou

dij
oBJjacTy, ONAaCHHMM (QakTopaMM NPpM peanmMs3auum j—-T'O CLeHapus;
n - CpemHee UYMCJO JIOOEV, HaXOOAIMXCsS B 1-ou objacTu.
i



MHausnayansHbIi 1 coumanbHbli NOXapHbIA pUCK ANs NIMHENHON
YyacTu MarucTpanbHbiX TpybonpoBogoB

(BBegeHo lMpukazom MYC PO ot 14.12.2010 N 649)

-1
45. BenuumHa noTeHumanbHoro pwucka P(r) (FOI[ ) B OnNpedeneHHoW TOYKe Ha PacCTOsHUKM r OT OCK
MarucTpanbHOro Tpybonposoga onpeaensercs no opmyrne:

Jo Ko %2 jk
PI)=2. > A(MQy [ Qupy (X, 1)
j=1 k=1 XL jk '(13)
2;(m)

- yOenbHas yactoTa pasrepMeTu3auuMn NMHENHOW YacTu MarucTpanbHoro Tpybonposoda Ans
-1 -1
rom -M .

roe
j-ro TMna pasrepmeTu3aLMK Ha y4acTke m MarucTpanbHoro Tpybonposoaa,

0 - 4yncno cueHapueB pasBUTMS MNOXapoOMacHOW cuTyauunm unu noxapa. [Mpu aTtom nognexat
pacCMOTPEHUIO NS KaXAoro Tuna pasrepmeTusaumm cnegyllive cueHapun: dakenbHoe ropeHue, noxap
nponuea (4Ns UCTEYEeHUs >XUOKOW hasbl), noxap-BChblllKa, CropaHne ra3onapoBO3AYLLIHON CMECU B OTKPbITOM
NpOCTPaHCTBE;

J

0- yncno paccMaTprMBaeMbIX TUMOB pasrepMeTn3aLnm;
ij - YCNOBHasl BEPOATHOCTb peanuaaunm k-ro cueHapusi pa3Butusi NoXkapoonacHo cuTyauum (noxapa) Ans
j-ro TMna pasrepmeTusaLmu;

Q""pjk (>, r)— YCrOBHasi BEPOATHOCTb MOpPaXKeHUs YernoBeka B paccCMaTpuBaeMon TOYKE Ha pacCTOSHWUM r OT
ocu MaructpanbHoro TpybonpoBoga B pesynbTate peanusaumMum K-ro cueHapus pasBuTUS NOXapoomnacHoW
cuTyauun (noxapa), npousowedllend Ha Yy4acTKke marucTpanbHoro TpybonpoBoda C  KOOpAMHATOM X,
pacnonoXeHHOW B NpeAenax yyactka BnusHWA K-ro cueHapusi passuTns noxapa 44 j-ro Tmna pasrepmeTtusauug;

Xeik , Xoik KOOpAMHATbl Hayana W OKOHYaHWs ydvacTka BRMAHWS. [paHuubl yyacTka BAWSHUSA
onpegenalTca ana k-ro cueHapusi pasBuMTUS MOXapoomnacHoW cuTyauumm (noxapa) M3 YCroBus,, 4TO 30Ha
nopaxeHusi onacHbiMM pakTopamu noxapa (B3pblBa) MNpM aBapuum Ha MarucrtpanbHom Tpybonposoge 3a
npegenamu 3TOro yyacTka He JOCTUraeT pacCMaTpuBaemMoWn TOYKM Ha pPacCTOSAHMM I OT OCW MarmcTpanbHOro
TpybonpoBoaa. [lonyckaeTcsa MHTerpMpoBaHne NpoBoanTb NO BCeW AnvHe Tpybonposoaa.

PekomeHayembln  mMeTOA onpedeneHvst  yaenbHbIX 4acTOT  pasnuyHbiX  TUMOB  pasrepMmeTm3auum
marmcTpanbHoro Tpybonposoaa npveeaeH B npunoxernun N 6 k HacToswen Metoguke.

Yucno paccmaTpuBaeMbixX CLieHapueB pa3BuTUS NOXapoonacHoW cMTyaumm (noxapa) npu pasrepMmeTvsaumm

FNIMHEeNHON YacTu MarucTpanbHOro TpybonpoBoaa, YCMNOBHbIE BEPOATHOCTM ij ] Q""pjk (X’ I’) onpegensTcs B
3aBMCMMOCTM OT CMeLMdUKN MOXAPHOMW OMacHOCTU MarucTpanbHOro TpybonpoBoda M TpaHCMOPTUPYEMOrO
BellecTBa.

46. WNnamBupyanbHbIi puck Ans paboTHUKOB, OOCHYXMBAKOLWIMX JNMHEWHYD YacTb MarncrparbHOro
TpybonpoBoaa, onpefensieTcs B COOTBETCTBUM C NyHKTamu 37 1 40 HacTosAwen MeTtoanku.

Ona nogen, Haxogawmuxcss B cenutedbHon 3oHe BONM3M NMMHENHOM YacTuM mMarucTpanbHoro Tpybonposoaa,
WHOUBMAYanNbHbIN PUCK ONPeAensieTcsi B COOTBETCTBUM C MYHKTOM 42 HacTodAwen MeToauku.

47. [Ona nwogen, Haxogawmxca B cenutebHon 3oHe BONM3M NMHEMHOW 4YacTu  MarucTparnbHOro
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TpybonpoBoaa, coumnanbHbii pUck S (FOJ1 ) onpegenseTcs no opmyrne:

S= max{Sl, Syres Sp""’SQ}, (14)

S, S, S, S
rae T, Y2, TP TQ . BenMuMHBbI coUManbHOrO pUcKa ANA PasfMYHbIX NOTEHLMANbHO ONACHbLIX YYacTKOB
1
NIMHEMHON YacTu mMarucTpanbHoro TpybonpoBoaa, (FOH ), onpefensieMble B COOTBETCTBMM C NMyHkTamu 43 n 44
HacToswen MeToauku;
Q - KONMYEeCTBO NOTEHLMANBbHO ONACHLIX Y4aCTKOB NIMHENHON YacTu MarMcTpansHoro Tpybonposoaa.
KonnyectBo noTeHUManbHO OMNACHbLIX Y4YacTKOB JIMHEMHOW 4YacTW MarucTparnbHoro TpybonpoBoaa



onpedernisieTcsl Ha OCHOBE aHanv3a nnaHa Tpacchbl MaructparnbHoro TpyGonpoBoda W mpurerarowein K Hei
TeppuTopun. [paHuUbl MOTEHLUMAanbHO OMacHbIX YYacTKOB JIMHEWHOM 4acTu MarucTparbHoro TpyGonpoBoaa
OnpeaensioTcs U3 YCroBUSI PacroSiOKEHUs1 BONIM3U HUX HACENEHHbIX MYHKTOB, 34aHWA, COOPY)XEHWUI U CTPOEHWUNM,
He OTHOCSILUMXCSH K MaructpansHoMy TpybonpoBO4y, PacrofioKeHHbIX Ha pPacCTOSHUM MeHee 3HauYeHwi,
pernameHTMpPOBaHHbIX HOPMaTUBHBIMU LOKYMEHTaMM MO NoXxapHoi 6e3onacHOCTy.

Mpunoxexue N 1
K NyHKTY 15 MeToamku

CBEJOEHWA
MO YACTOTAM PEAJTIM3ALINN NHULIMNPYIOLWINX MOXAPOOTACHBLIE CUTYALINKA
COBbITUY AN HEKOTOPBLIX TUMOB OBO0PYOOBAHUSA OEBEKTOB, YACTOTAM
YTEYEK N3 TEXHOJIOTMYECKMX TPYBOIMPOBOAOB, A TAKXKE HACTOTAM
BO3HNKHOBEHWA MOXAPOB B 30AHUAX

(B pea. Mpukasza MYUC P® o1 14.12.2010 N 649)
Tabnuua M1.1

YacToTbl peanusaunm MHULMUPYIOLLMX NOXapoonacHble cUTyaumm
COObITWIN AN HEKOTOPLIX TUMNOB 000PYAOBaHUS 06 BHEKTOB

HavmMmeHOBaHME VHULMMpyollee aBapuio IuamMeTp oTBepcCcTHUA|UacToTa pas-—
obopyIoOBaHUS coBrITHE VCTEUYEHNs, MM TepMeTu3aunn,
-1
TOon;
PezepByaptH, PasrepmMeTuszaumusa C 5 -5
eMKOCTM, COCYIBl U |IIOCJIenYIIouMM 4,0 x 10
anmnapaTe 101 NCTEeUYEeHNEM
oaBJIeHVEM XMIKOCTM, T'asa Win 12,5 -5
nByx®as3HoOV cpensl 1,0 x 10
25 -6
6,2 x 10
50 -6
3,8 x 10
100 -6
1,7 x 10
[IoslHOE paspylleHMKe =7
3,0 x 10
Hacocw PasrepmeTusauma c 5 -3
(LeHTPOOEeXHEE) ocJjie oy niuM 4,3 x 10
VCTEeUYEeHVEeM XUOKOCTU
uinn nByx®as3HOMU 12,5 -4
cpens 6,1 x 10
25 -4
5,1 x 10
50 -4
2,0 x 10
InameTp -4



nonBonAmero/ 1,0 10
OTBOIAWETO
TpybonpoBona
Komnipeccoper Pasrepmermszanuma cC 5 -2
(LeHTPpOOEeXHEE) rocJie oy nimuM 1,1 10
MCTedeHMeM TIasa
12,5 -3
1,3 10
25 -4
3,9 10
50 -4
1,3 10
[lonmHOEe paspylleHue -4
1,0 10
PezepByapH OJisd PasrepMeTusaumsa C 25 -5
xpaHeHus JIBX u o cJjie Oy oummM 8,8 10
TOPIUMX XUIKOCTEMN [McTeueHMeM XMIKOCTU
(manmee - I'X) npu |B oOBajiloBaHUE 100 -5
maBJeHur, OJIN3KOM 1,2 10
K aTMochepHOMY
[IosTHOE paspylleHue -6
5,0 10
PesepByaps c [loxap B KOJILLIEBOM - -3
JlaBalle) KpHLUEeM |[3a30pe N0 IepUMETPY 4,6 10
peszepeyapa
[loxap no BCeMU - -4
IIOBEPXHOCTU 9,3 10
pesepByapa
PeseprByaps co [Ioxap Ha OEIXaTeJIbHOMU - -5
CTaLMOHAPHOM apMaType 9,0 10
KPEHIIen
[Ioxap 0O BCeM - -5
IOBEPXHOCTH 9,0 10
peszepeByapa

MpumedyaHune: 3gecb M fanee Mo MOSMHbIM - paspyLleEHNEM MogpasyMeBaeTcs yTeyka C AuamMeTpoMm
NCTEeYEHUsl, COOTBETCTBYIOLLMM MaKCMMarnbHOMY AvameTpy noaBoAdsLIero WnM oTeogswero TpyGonposoaa, unu
pa3pyLleHusl pesepByapa, EMKOCTW, CoCyAa MUnu annapara.

Mpn onpefeneHnn 4acToTbl pasrepMeTu3aunm pUIbTPOB U KOXKYXOTPYOHbIX TennoOGMEHHMKOB yKkasaHHOe
obopynoBaHMe [oMycKaeTcs paccMaTpuBaTh Kak annaparhbl nof AaBreHueM.

Ha OCHOBe
IIPMIJIOXEHUIN

IIPpMBOOAIIETO K peayiMm3alny OI'HEeHHOI'O uapa,

AI'II'IapaTbI BO3QYyLIHOIo oxnaxaeHmnda aOonyckaetca paccMmaTpuBaTb
YacToTa peanmsaluM CleHapues,

Ha EMKOCTHOM OOOpyOOBaHUU

BO3OEMCTBMSA oOdYara Hnoxapa olIpenessgeTcs

JIOTUYECKMX HOepeBbeB COOBITUM, [IPMBEOEHHOM B

Metonuke. Illpu

BHEIIHETO BO3IeMCTBUA,

-5 -1
10 TonI Ha OIMH alrnapatT (pezepByap) .

NpOoLEenyPsl

KaK Yy4acCTKu TEeXHOJI0rM4ecKkux
pr60npOBOAOB,ﬂnMHaKOTOpMXCOOTBEKﬂByeTCyMMapHoﬁﬂnMHeprGBr“NKaXTeHHOOGMeHHMKa
CBSABAaHHEIX C OOpa30BaHMEM OTHEHHOTO apa
CO CXMXeHHBIMM TraszsamMm u JIBX BCciiencTBMEe BHEIHEIO
MIOCTPOEeHUA
N 2 x HacTodwmemn
OTCYTCTBUM HEOOXOAOMMBIX HOAHHEIX IOOINYyCKAaeTCsa NPMHMMATbh YacTOTy

paBHOM 2,5 x

Tabnwuuya M1.2



YacToTbl yTeyek U3 TEXHOMOrMYeckux Tpy6onpoBoaos

Tabnwuya M1.3

InameTp -1 -1
TpyDOOonpo-— YacToTa yTeuek, (M X Tom )
BOIa, MM
MaJjias cpenHsas 3HaAUMUTENIbHAS BoJsbuas pas3peB
(nmameTp (nmameTp (nmameTp (nmameTp
OTBEpPCTUS OTBEpPCTUS OTBEepPCTUSI OTBEepPCTUSI
12,5 Mm) 25 Mm) 50 Mm) 100 mm)
-6 -6 -6
50 5,7 10 2,4 x 10 - - 1,4 x 10
-6 -6 =7 -7
100 2,8 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 =7 =7 =7 -8
150 1,9 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 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 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 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 10 9,8 x 10 3,9 x 10 1,7 x 10 3,2 x 10
YacToTbl BO3HUKHOBEHMUSA noXxapoe B 34aHNAX
HamMeHOBaHMe oOBeKTa YacToTa BOBHMKHOBEHUSA
-2 -1
noxapa, (M X TOm )
-5
SJIeKTPOCTaHLNN 2,2 x 10
-5
CkJlambl XVMMMUECKOM MNPOIYyKLUM 1,2 x 10
-5
CxJjlagel MHOT'OHOMEHKJIATYPHOV NPOLNYyKLUMU 9,0 x 10
-5
VHCTPYMEeHTAaJIbHO-MEXaHNUECKME Liexa 0,6 x 10
Iexa no obpaboTke CUHTETHMUECKOI'O Kayuyka U -5
VICKYCCTBEHHEIX BOJIOKOH 2,7 x 10
-5
JIuTelrHEle U MJIAaBUJIbLHEE liexa 1,9 x 10
-5
[lexa no nepepaboTKe MACHEX U PHOHEX IPOOYKTOB 1,5 x 10




lexa ropsadYeMy NPOKATKM MeTaJlJIOB 1,9 x 10

TeKCTUJIbHEE MNPOU3BOICTRBA 1,5 x 10

Mpu MCNoONb30BaHUN AaHHbIX, NMPUBELEHHbIX B HACTOSILLEM MPUIOXEHWMW, AOnsl Kakoro-nmbo pesepyapa,
€MKOCTHK, cocyda, annaparta, TEXHOMOorM4eckoro TpybonpoBoaa crnefayeT y4uTbiBaTb YacToOTbl pasrepMeTusaummn
NS BCeX pasMepoB yTeYekK, yKasaHHble AN 3TOW eANHULIbI TEXHONOIMYECKoro 060pyaoBaHus.

(ab3av BBeaeH Npukazom MYC P® ot 14.12.2010 N 649)

Mpunoxexue N 2
K NyHKTY 17 MeToamku

MPOLUEOYPA 3
MOCTPOEHNA NOT'MYECKOIO JEPEBA COBbITUN

MocTpoeHue nornyeckoro AepeBa cobbITU NO3BONMSET ONPEAENUTb pa3BUTME BO3MOXHBLIX NOXapOOoMnacHbIX
CUTyauMi M NOXapoB, BO3HMKAKOLWWUX BCMEACTBME peanusauunm MHULMUPYIOLMX MOXKAPOONaCHY CUTyauumto
cobbiTuin. AHann3 gepesa coObITUIN NpeacTaBnsieT cobor "ocMbICIMBaeMbIA Briepen" nNpouecc, TO ecTb npouecc,
npyu KOTOPOM WCCREeAOBaHWE pasBUTUSI MOXAPOOMAaCHOW CUTyaluMM HavyMHaeTCsl C WUCXOAHOro cobbiTns ¢
paccMOTpeHMeM Lienu nocrneayowmx cobbiTMi, NPUBOASALLNX K BO3HUKHOBEHUIO NoXapa.

[Mpy NOCTPOEHNN NOrNYECKUX OEPEBBEB CODLITUI YUMTBLIBAIOTCA CNeayoLne NOMOXeHNs:

BbIOMpaeTca noxapoonacHas CuTyauusi, koTopasi MOXET MoBfevyb 3a COOON BO3HWKHOBEHME aBapuu C
noXkapom C JarnbHENLLUM €ro pa3BuTmeM;

pasBuTME MOXapOONacHOW CUTyaLuMM U NoXapa LOMKHO paccmMaTpuBaTbCs NMOCTaAUMHO C y4EeTOM MecTa ee
BO3HMKHOBEHUSA HA OOBEKTE OLEHKN pUCKa, YPOBHSA NOTEHLMANBHOW ONACHOCTM KaXK4on CTaaum N BO3MOXHOCTHY ee
fnokanusauun u nukengauun. Ha nornyeckom gepeBe COObITUIA CTagun pasBUTUSI NMOXAPOOMACHOW CUTyauun u
noxapa MoOryt oTobpaxaTbCA B BMAE MNPSMOYIONIbHUKOB WM APYrUX FeoMeTpudecknx duryp ¢ KpaTtkumu
Ha3BaHNAMM 3TUX CTaadUN;

nepexog C paccmaTpuBaeMOW CTaguM Ha HOBYHO OnNpedensieTcsd BO3MOXHOCTbIO NMOO nokanusauum
noXkapoonacHOW CUTyauun Unu noxapa Ha paccmaTpuBaeMon cTaguun, NMbOo pasBUTUS MoXapa, CBA3aHHOro C
BOBIEYEHNEM PACMOSIOXKEHHBIX PAOOM TEXHONorMyeckoro obopyaoBaHMs, MNOMELLEHWA, 340aHuA u T.N. B
pe3ynbTate BAUSHUSA Ha HMX OMAaCHbIX )aKTOPOB MoXapa, BO3HMKLLMX Ha paccMmaTpvBaeMoun CTagun. YCRoBHbIe
BEPOSATHOCTU NEepPexonoB NOXapOoOMNacHOM CUTyaummn Unm noxapa co CTagmMu Ha CTaguio OOHOW BETBU UMK C BETBU
Ha BETBb OMNPEeAENnsATCH, UCXOOS U3 CBOMCTB BOBIIEYEHHBLIX B MOXapPOOMNACHYK CUTYaLMIO UMM NoXap ropYux
BeLecTB (PU3NKO-XUMUYECKNE U MOXaApPOOoMnacHbIe CBOMCTBA, MapaMeTpbl, NPU KOTOPbIX BellecTBa obpalyatoTcs B
TEXHOMOrM4YeckoM npouecce W T.4.), YCNOBHOW BEPOATHOCTU peanuaauum pasfnyHbIX MEeTeOopOnornyecknx
yCroBuin (TemnepaTtypa OKpyXaroLlenh cpefbl, CKOPOCTb W HanpasneHwe BeTpa W T.4.), HanWuUa N YCrOBHOW
BEPOATHOCTN 3P EKTUBHOIO cpabaTbiBaHUS CUCTEM NPOTUBOABAPUIAHON M MPOTUBOMOXAPHOW 3aLMTbl, BEMUYUH
30H MOpaXeHus1 onacHbIMK pakTopamu noxapa, OOBLEMHO-NNMAHNPOBOYHBLIX PELIEHUA W  KOHCTPYKTUBHbBIX
ocobeHHOCTEN 060pyooBaHUSA W 30aHUA MPOM3BOACTBEHHOrO obObekTa. lpu 3TOM Kaxdaow cTagmm wHorga
npuceamBaeTcss MAEHTUMPUKALMOHHBIN HOMEpP, OTpakallnin nocrefoBaTeflbHOCTb NEPEXOOOB CO CTaguMuM Ha
cTaavio;

nepexon co CTagum Ha CTaguio, Kak npasBumo, OTobpaxaeTca B BUAE COEOUHAIOLLMX JIMHUA CO CTperkamu,
YKasblBalOWMMM HanpasfeHns pasBUTUS MNOXAPOOMacHOW cuTyauun u nocregywowero noxapa. [lMpy atom
COeOUHEHNs CTaaun OOIDKHbI OTpaXkaTb BEPOSATHOCTHBIN XapakTep COObITUS C BbIMOSIHEHWEM YCNnoBusa "unu" unm
"na", "HeT";

ONA  KaXOOW CTagum peKkoMeHOyeTCsl yCTaHaBnvMBaTb YPOBEHb €€ OMacHOCTW, XapaKTepu3yoLMincs
BO3MOXXHOCTbIO Mepexofa MoXapoonacHOM cuTyauuu WM noxapa Ha CocefHue C MNoXapoonacHbIM YYacTKu
obbekTa;

npyv NOBTOPEHUM OLHUM U3 NyTEN YacTu OpYroro NyTu pasBUTUS AN YNPOLEeHUS NOCTPOEHUSA NOrnmyeckoro
Jepesa cobbITUI nHoraa BBOAAT 0003HaYeHVe, NpeacTaBnsoLlee cobort COOTBETCTBYHIOLLYIO MTMHUIO CO CTPESIKON
W Hagnuck "Ha cTaguio (ko nocneayoulen cragun)".

Mpu aHanu3e nNormvecknx AepeBbeB COOLITUI PYKOBOACTBYHOTCS CrieaytoLLMMMU NOSNIOKEHUSIMU:

BO3MOXXHOCTbIO MPeAoTBpPaLLEHMST JalNbHENLLEro pa3BUTUS MOXapoOoNacHOW CUTyauum 1 noxapa 3aBuCcuUT OT
KOnn4yecTBa CTaaui U BPEMEHN MX NPOTEKAHUS (TO €CTb OT ANWHbI MyTU PasBUTUS NOXAPOOMaCHOW CUTyauum u
noxapa). 3to obycrnoenuBaeTcsa 6onbllen BEPOATHOCTBIO YCMELIHON NMKBMAALMM MOXapOOonacHOW cuTyaumm u



noxapa, CBSI3aHHOW C YBENIMYEHMEM BPEMEHW Ha JOKanNmM3auum MOXapoonacHOM CcuUTyauMuM W noxapa U
KONMYeCTBOM CTaZuWi, Ha KOTOPbIX 3Ta floKanu3auus BO3MOXHA;

HanMyMeMm y cTaguuM pasBeTBNEeHUn Mo npuHuMiy "vnun", OAHO K3 KOTOPbIX MNPUXOAUT Ha CTaaukto
fioKkanu3auumn noXapoomnacHOW cuTyauunm wunu noxapa (Hanpumep, TyLWIEHME ovara noxapa, CBOEBPEMEHHOE
oOHapyXeHue yTeudkM U NUKBMAAUMS NponvBa, NEPEKPbITUME 3anopHOM apMaTtypbl U T.M.), CBUAETENbCTBYET O
BO3MOXXHOCTW NMpefoTBpaLLEeHMS JaNbHENALEro pasBUTMNS NOXapooMnacHOW CUTyaLun 1 NoXxapa no 3Tomy nyTu.

3HayeHne 4acToTbl peanusaunn OTAEeNbHON CTaguu AepeBa cobbITUA UNK cueHapus onpeaenseTca nytem
YMHOXEHWNS1 4acTOTbl BO3HWKHOBEHMSI MHULMUPYIOLLEro CcOoObiTMS Ha YCMOBHYIO BEPOATHOCTb pPas3BuUTUS MO
KOHKPETHOMY CLIeHapuio.

B tabnuue 2.1 npuBogATca pekomMeHOyeMble YCMOBHble BEPOATHOCTM MIHOBEHHOIO BOCMMAMEHEHUS U
BOCMNJIAMEHEHUS C 3a4EPXKKON MO BPEMEHM B 3aBUCMMOCTM OT MacCCOBOI0O pacxoda CKOPOCTU UCTEYEHMUSI TOPHYMX
rasa, AByxcasHon cpenbl N XWOKOCTU NpU pasrepMeTv3auun TUMOBOrO TEXHOMOrMYeckoro obopyaoBaHusa Ha
obbekTe.

[na  nerkoBOCNIIaMEHSIIOWNXCA KMOKOCTEM C TemnepaTypol BCMbiWKA MeHee +28 °C  OOMMKHbI
NCNONb30BaTbCA YCITOBHbIE BEPOSITHOCTM BOCMNNIAMEHEHNS KaK ans AByxda3Hon cpeabl.

Mpn onpegeneHnn ycrioBHbIX BEPOATHOCTEN peanusauum pasfmyHbiX CLeHapMeB OOIDKHbI MPUHMMATLCS BO
BHMMaHMWE CBOWCTBA MOCTYNalLWINX B OKpYXKalollee NPOCTPaHCTBO TOPHOYMX BELLECTB, YCIOBHblE BEPOSATHOCTU
peanusaumMn pasfMYHbIX METEeOpOSIOrMYEeCcKUX YCINoBuUA (TemnepaTypa OKpyXawwen cpedbl, CKOpoCTb U
HanpaBneHne BeTpa W T.4.), HanNnuMe W YCNOBHblE BEPOATHOCTM 3PEKTUBHOrO cpabaTbiBaHUA CUCTEM
NpoTMBOABapUIMHON N NPOTMBOMOXaPHON 3aLLMTbI U T.4.



Tabnuua M2.1

YcnoBHasi BEPOSITHOCTb MIHOBEHHOMO BOCHMIaMEHEHUS
N BOCMNIaMEHEHUs C 3a4eP>KKON

MaccoBHM pacxog YCcJioBHaA BEPOATHOCTb YCJIOBHAsA BEPOATHOCTB YCJIOBHasA BEPOATHOCTBb
UCTeUeHus, Kr/cC MTHOBEHHOT'O BOCIIJIAMEHEHUSA nocjyegynumero cropaHmusa C obpasoBaHMEM
BOCMJIaMEHEHMA NIpu M3O0BITOYHOTO HOaBJIEHUA NPU
OTCYTCTBMM MIT'HOBEHHOT'O oBpa30BaHUM TOpPOUEIro
BOCILJIAMEHEHMSA ras0napOBO3OYIHOTO
obJjlaka M ero IoCJienyolleM
BOCIJIaMEHEHUN
IOranas30H | HOMMHAJIbBHOE ras oepyxdasHasa | XMIOKOCTb ras neyxbasHasa | XMOKOCTHb ras nepyxdasHasa | XMOKOCTb
cpenHee CMecCh CMecCh CMecCh
3Ha4YeHMre
MaJet
(<1) 0,5 0,005 0,005 0,005 0,005 0,005 0,005 0,080 0,080 0,050
CpenHum
(1 - 50) 10 0,035 0,035 0,015 0,036 0,036 0,015 0,240 0,240 0,050
Bospmon
(>50) 100 0,150 0,150 0,040 0,176 0,176 0,042 0,600 0,600 0,050
[TOJIHEIM He
Pa3pPEB onpeneJeHo 0,200 0,200 0,050 0,240 0,240 0,061 0,600 0,600 0,100




MpunoxexHne N 3
K NyHKTY 18 MeToamku

METObl OLIEHK OMNACHbIX ®AKTOPOB MOXAPA
(B pen. MNpukasa MYC PO ot 14.12.2010 N 649)

1. B HacTosiLLeM MPUIOXEeHUN NpeacTaBneHbl METOAbl OLEHKM OnacHbiX (DakTopoB, pearnuvaylomxcs npu
pa3fMYHbIX CLIeHapusiX NOXapoB, B3PbIBOB Ha TeppUTOpUN o6bekTa U B cennTebHON 30He B6GNM3M oGbekTa.

Ins oueHKM onacHbIX (PaKTOPOB, pPeanusylLWMXcs Mpy noXapax B 3daHusx (MomelueHusix) obbekTa,
UCMOMb3YHTCA MeToAbl, perfaMmeHTMpoBaHHble npunoxenneM N 5 k HacToswen MeToauke.

|. UcTeyeHune XngkocTu 1 rasa
NcTeyeHne XKuakocTtu

2. PaccmaTtpuBaeTcs pesepByap, Haxoaswmics B obsanosanum (puc. M13.1).

BBoasiTcs cnepytowmve oonyLleHus:

ncTeveHne Yepes oTBeEPCTNE OAHOA3HOE;

pe3epByap UMeeT NOCTOSIHHYIO NNowab CEYEHUS MO BbICOTE;

AvameTp pesepByapa MHOro 60nbLue pa3MepoB OTBEPCTUS;

pasmepbl OTBEPCTMSI MHOFO G0riblUe TOMWMHBI CTEHKMK;

MOBEPXHOCTb >XUAKOCTU BHYTPU pe3epByapa ropn3oHTasbHa;

Temneparypa XWAKOCTU OCTaeTCsl MOCTOSIHHON B TEYEHNE BPEMEHU UCTEYEHNSI.

Maccosbii pacxog xugkoctn G (kr/c) yepes oTBepcTMe BO BpeMeHu t (C) onpegenserca no oopmyne:

2 2
rllg x K x A hol
G(t) =G - —————————————————— X t, (I13.1)
0 A
R
roe G - MACCOBHIM pPacxoll B HAUYaJIbHEIL MOMEHT BpPeMeHM, KI'/C, ONpeleiiseMbla
0
no ¢dopmyse:
G = TKrlA X /2 x gx (h -nh ), (I13.2)
0 hol \/ 0 hol
rIe po - MJIOTHOCTb XUIOKOCTU, KI'/M3;
g - yckopeHue cpBoBomHoro nameHusa (9,81 m/c2);
MO — KODQOULMEHT UCTEUEHUS;
A - IJowalb OTBepCTUI, M2;
hol
h — BEHICOTa PAaCIOJIOXEHUSA OTBEPCTUS, M;
hol
A - Iomanb CcedeHUd pel3epByapa, M2;
R
h - HauasnbHag BeHCOTa cToJfa XMIKOCTM B pes3epByape, M.
0

BbicoTa ctonba xugkoctu B pesepByape h (M) B 3aBUCUMOCTU OT BpeMeHM t onpegensetca no hopmyre:

h(t) =h - —————--mv B : (I13.3)



R 2 x A

R
YcnoBMa rnepesmBa  CTPyM XuMAOKOCTM  (opmu h > h ) depe3 oOBaJIOBaHUE
0 hol
onpenesseTcsa o QopMyJie:
L
h = H + --———, (I13.4)
hol Mo

rae H - BbicoTa o6BanoBaHus, M;
L - paccTosiHMe OT CTEHKM pe3epByapa 4o ob6BanoBaHus], M.

/\
/\
h h /\
0 hol
H
\/ \/ \/
L
< >

Puc. M3.1. Cxema ans pacyeTta UCTEYEHMS XKNOKOCTH
N3 OTBEpPCTUS B pe3epByape

KonnyecTtBo XmAKOCTM m (KF), HepeﬂMBLUGVICﬂ yepes obBanoBaHne 3a MoJsiHoe BpeMA UnUcTteyeHud,

onpeaensieTcs no opmyre:

2 2
t po x g x MO X A
pour hol 2
m = mHTerpanG(t) x dt = G x t - e e X t , (I13.5)
0 0 pour 2 x A pour
R
roe t - BpeMs, B TeUeHMEe KOTOPOT'O XMUIKOCTL IIepejiMBaeTCsd uYepes
pour
obBajioBaHue, o} (T.e. BpewMmd, B TeUeHMEe KOTOPOT'O BHIIOJHAETCH YyCJIOBUE
(113.4) ) .
BennumHa t onpemesnseTcsa no ¢opwmyse:
pour
/2
-b +- /b - 4 x a x ¢
\/
t = e , (I13.06)
pour 2 x a

rae a, b, ¢ - napameTpebl, KOTOpblEe ONPeaensTcs No opMynam:

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



hol R

b = e ——— y M/C,' (H3.8)

c=h -H- -—-, M. (I13.9)

B criyuae, eclIM XUIKOCTH B pes3epByape HaxXOOUTCS 10X M3OBITOUHEIM OaBJIEHMEM
HenbTaP (Ila), BeauMuMHa MI'HOBEHHOI'O MaCCOBOTO pacxoma G (kr/c) onpemensercs
no dopmyse:

G = MO X po X A X /2 x HOenvTaP / po + 2 x g x (h - h ). (I13.10)

0 hol \/ 0 hol

Insa onpenejleHMs KOJIMUeCTBa XUIKOCTM, I[E€PeJIMBIIENCS uepe3’ oOBajJioBaHuUEe, U
BPEMEeHU nepejmea crenyeT IPOMHTETPUPOBATH COOTRBETCTBYIIIYIO cucreMy
ypaBHeHuy, Tne BeJauuyHa JenbTaP MoxeT OBTH [IEePEeMEHHOM.

VcTeyeHne cxxartoro rasa

3. MaccoBasi CkopoCTb MCTEYEHMSI CKaToro rasa U3 pesepByapa onpeaenseTcs no gopmMynam:
[AOKPUTUYECKOE UCTEYEHNE:

P
a 2 ramma/ (ramma—-1)
opy ———-- >= (-—————-—--—-— ) ; (13.11)
P ramMma + 1
\Y4
2 /raMMa
P
2 X TaMMa a
G = A X MO|P x po x (-————==————- ) X (———-) X
hol \ \ ramMa - 1 P
\
1/2
Pa (ramma-1)/ramma
x <1 - (----) > ; (113.12)
P
L |
CBEPXKPUTUHECKOE UcTteveHune:
P
a 2 ramMa/ (ramma-1)
npy —-——-- < (—=—=——————-—-— ) ; (I3.13)
P ramMa + 1
\
1/2
2 (ramma+1) / (ramma-1)
G = A X MO|P X po X rammMa X (——————-————- ) , ([13.14)

hol Y Y ramMma + 1



rme G - MacCCOBBIM pacxoml, Kr/c;

P - armocbepHoe namiyeHue, lla;

a

P - maBmneHme rasa B pesepsyape, Illa;

\Y%

raMMa - Iokas3aTesb aamabaTe rasa;

A - IJomalb OTBepCTUS, M2;

hol

MO — KO2QOUIMEeHT ucTeueHUd (IpU OTCYTCTBMM IaHHBIX IONYyCKaeTCHd IPMHMMATH

paBuemM 0, 8);

PO - IMJIOTHOCTL I'a3a B pesepByape Npu maBjeHuu P , Kr/M3.

\Y% \Y%

VicTeyeHmne CXMKEHHOro rasa ua OTBEPCTUA B pe3epByape

4. MaccoBas CKOPOCTb MCTEUEeHUS [MapoBoOM dasw G (KI'/cC) ompenesgeTcs IO
\%
bopmysie:
/P M
/ c 5 1,95
G = Mo X A /(===== ) x P x (0,167 x P + 0,534 x P ), (113.15)
\Y% hol \/ RT C R R
C
TIe MO - KOBQOUUMEHT MUCTEedeHUuS;
A - [Jomwalb OTBEepCTUI, M2;
hol
P - KpUTHMUECKOE IaBJIeHME CXMXEHHOT'O Ta3z3a, lla;
C

M - MoJigpHasa mMacca, KI'/MOJib;
R - yHMBepcajibHasg TasoBas [IOCTOAHHAas, paBHadg 8,31 Ix/ (K x MOJbB);
T - XpuUTHUeckas TeMIepaTypa CXWXeHHOTOo rasza, K;

C

P =P / P - 0Oe3spa3MepHOe HOaBJIEHME CXMKXEHHOTO T'asa B pes3epByape;

R Y C

P - »aBJleHMe CXMXEHHOTO Tras3a B pes3epByape, Ila.

Y

MaccoByto CKOPOCTb MCTEYEHNSI NapoBOW hasbl MOXHO Takke onpegensatb no opmynam (M3.11) - (M3.14).
MaccoBas CKOPOCTbL MCTeueHMs xunkom ©asel G (kr/c) onpemenseTcs IO

L
dbopmysie:
/ ___________
/ po
/ L
[/ (===== ) x P
/ po R
\/ \Y%
G =G X ———————————-—-—————- , (I13.16)
L v 3/2
(1,22 x T )
R
rIme po - IJIOTHOCTB XUIOKOM Gaser, Kkr/M3;
L
PO - MJIOTHOCTBH MNApPoOBOM Gasel, Kr/M3;
Y
T =T / T - OespasMepHas TeMIepaTypa CXWKEHHOTO Iasa;
R C

T - TeMmIepaTypa CXMXEHHOTO Trasa B pes3epByape, K.



PacTekaHwe *WOKoCT1 Npy KBasUMrHOBEHHOM
paspylleHny pesepeyapa

5. Mop KBA3MMIHOBEHHbLIM paspyLUeHVWEM pe3epByapa criegyeT MOoHMMaTb BHe3anHblii (B TeYeHWe CeKyH[

WM [Jonei cekyHA) pacnag pesepByapa Ha MNpuOIM3MTENbHO paBHble MO pasMepy YacTu.
MoXXapoonacHO CUTyaLnM YacTb XPaHUMOW B pesepByape XUAKOCTU MOXET Nepenntbcst Yepes obBanoBaHue.

Mpn Takomn

Huxe npegcraBneHa matemMmatunydeckaa mMoaerib, no3Bosidalwad OUueHUTb A0S0 XXUAKOCTH, nepenleLueVlc;i

paccmMmaTpumBaeTCd niockad ogHOMepHaa 3agava,

Yepes obBanoBaHne Npu KBasMMrHOBEHHOM pa3pyLleHUn pe3epByapa. MNpuHATLI creayowmne AoNyLWeHWs:

BpeMs paspyLleHusi pe3epByapa MHOIMO0 MEHbLUE XapaKTEPHOro BPEMEHU ABWXEHWUSI rMapoanHaMUYecKomn

BOJHbI 00 0OBanoBaHus;

XNOKOCTb SABMISIETCS HEBSA3KON;

TpeHne XnakKocTtn O NOBEPXHOCTb 3EMJTN OTCYTCTBYET,

NOBEPXHOCTb 3eMJTN ABAETCA NSIOCKOWN, rOpVI3OHTaJ'IbHOl7I.

Cuctema ypaBHeHMVI, onncbiBawLWMX OBMXEHNE XKXNOKOCTU, UMEET BUA!

dh d
-———— + ————=[(h - h ) xu] =20
dt dx G
< 2 ,
du d u
--== 4+ ———=(--——- + g x h) =0
dt dx 2
roe h - BuocoTa crosifa XMOKOCTM Haln OMKCUPOBAHHEIM YPOBHEM, M;
h - BrCOTa noxcTuUlawiely NOBEPXHOCTM Hall OMKCUPOBAHHEIM YPOBHEM,
G

- KOoOpIMHAaTa BIOJIb HAlpPaBJIEHMS IOBWXEHUS XUIKOCTM, M;
- BpewMs, C;

- yckopenue cBobomHoro nameHusa (9,81 m/c2).

paHWYHbIE YCIOBUKS C Y4ETOM reomMeTpum 3agaum (puc. MN3.2) nmetot BMA;

—Q X e

{ 1/2 3/2
=< g x (h - a) / h, ecoim h > a,
|

rae a - BbicoTa obBanoBaHus.

MaccoBass pgons >xugkoctu Q (%), nepenuBliencs 4epe3 obBanoBaHWE K MOMEHTY BpEeMEHU
onpegenseTtca no dopmyne:

T
yHTerpasu x (h - a) x dt
0 N N

- CpeIHasa IO BHICOTE CKOPOCTBb OBUXEHUS CToJiBa XUOKOCTU, M/C;

(I13.17)

M;

(I13.18)

(I13.19)

(I13.20)

(I13.21)



Q0 = 100 x —————————mmmmm—mm oo , (I13.22)

h x R
0
roe u - CpenHAA IO BBICOTE CKOPOCTB IOBMXEHMA CTOJOa XMIKOCTM IpM X = b,
N
M/c;
h - BeICOTa CcTOJNIOA XMOKOCTM HpM X = b, M;
N
h - HaugasnpHasa BHCOTa cTOJbOa XMAOKOCTM B pes3epeByape, M;
0
R - mmpmHa pesepByapa, M.
I'padmuk pac4YeTHOM M DKCIEPMMEHTAJIbHOM 3aBUCKHMMOCTENM MaCCOBOM  HOJM
epenmBueNiCsa dyepes oOBajioBaHME XUIOKOCTM Q OT napamerpa a/h mnpexcraBieH Ha
0
puc. II3.3.
J
————————— :
t
i
|
|
i
|
l
i
g !
~ |
i
|
i
|
l
1
|
' S
1
b S

Puc. M3.2. TunnyHasa kapTUHa OBWXXEHMS XXNUOKOCTU B 0OBanoBaHum
npv KBa3MrHOBEHHOM pa3pyLLUeHUN pe3epByapa

Q,%
60 F

50

40

L]

0 F

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

a/ho

Puc. II3.3. 3aBUCHUMOCTL INOJIM IepeluBlielics depes oOBaJIOBaHUE
XMIOKOCTM Q oT mapamMeTrpa a/h : 1 - pacuer; 2 - 3KCIEPUMEHT



Il. KonnyectBeHHas oLueHKa MacChl FOpoYvnX BELLECTB,
MoCTynatLLKMX B OKpY>KatoLLiee NPOCTPaHCTBO B pe3ynbTaTe
BO3HMKHOBEHUS MOXapoOoNnacHbIX CUTyaLun

6. KonmyecTBo NOCTyNMBLLMX B OKpYXatolLlee NMPOCTPaHCTBO rOpHYMNX BELLECTB, KOTOpble MoryT obpasoBaTb
B3pbIBOOMACHbIE rasonapoBO3ayLUHbIE cMmecu unm NponuBbl roproymnx CXWDKEHHbIX rasos,
NErkoBOCMNMaMEHSIIOLLNXCA M FTOPIOYMX XKMUAOKOCTEW Ha MOACTUNALWEN MOBEPXHOCTW, ONpPedensercs, UCXoas 13
crnegywoLwmnx NpeanockIsiok:

a) NpoMcxoauT pacyeTHas aBapus 04HOro U3 pesepByapoB (annapaToB) nnm Tpybonposoaa;

©) Bce cogepxunmoe pesepByapa (annapata, TpybonpoBoaa) unm YacTb nNpoaykTa (Mpu COOTBETCTBYHOLLEM
060CHOBaHMM) NOCTyMNaeT B OKpyXatollee NpocTpaHCTBO. [py 3TOM B crnyvyae Hannuusi Ha ob6bekTe HEeCKONbKUX
annapaToB (pe3epByapoB) pacyeT cneayeT NpoOBOAUTL AMs KaXaoro pesepsyapa (annapara);

B) MNpu pasrepMeTv3auMu pesepByapa (annapaTta) NpoucxoguT OOHOBPEMEHHO yTeyka BellecTB U3
TpyOONPOBOAOB, NMMTAKOLUX pe3epByap No NpsiMOMY M 06paTHOMY NOTOKY B Te4EHME BpeMeHU, Heobxoamnmoro Ans
OTKMoYeHnss TpybonpoBogoB. PacyeTHoe Bpems OTKA4YeHUs TpybonpoBOAOB onpedensetcsa B KaXaom
KOHKPETHOM cny4dae, ucxogsa M3 peanbHo 0b6CTaHOBKM, U OOMKHO ObiTb MWHMMAIbHLIM C Y4€TOM MacnoOpPTHbIX
OaHHbIX Ha 3anopHble YCTPOWCTBA M UX HaOEXHOCTU, XapaKTepa TEXHOJOMMYeCcKoro npouecca u Buga pacyeTHon
aBapum.

Mpu OTCYTCTBMM AaHHbIX OOMYCKAaeTCs pacyeTHOe Bpems OTKMYEHUS TEXHOMOrm4ecknx TpybomnpoBOAOB
NPUHUMATL PaBHbLIM:

BpeMeHu cpabaTbliBaHWsi CUCTEMbI aBTOMATUKN OTKIMHOYEHUS TPYGONPOBOAOB COrNacHO NacnopTHLIM AaHHLIM
YCTaHOBKW, €Crnn BEPOATHOCTb OTKa3a CUCTEMbl aBTOMaTukM He npesbiwaeT 0,000001 B rog mnm obecneyeHo
pe3epBUpOBaHME €€ INEMEHTOB;

120 ¢, ecnu BepoATHOCTb OTKa3a cucTembl aBToMaTuku npesbiwaet 0,000001 B rog u He obecneyeHo
pe3epBrpOBaHME €€ INEMEHTOB;

300 ¢ npu py4HOM OTKIHOHEHUN;

r) B KayecTBe pacyeTHOW TemnepaTypbl NPW MOXapOONacHOW CUTyauum C HA3EMHO PaCMONOXEHHbIM
obopygoBaHMeM JonyckaeTcsl NPUHMMaTb MakCcumarnbHO BO3MOXHYKO TeMnepaTtypy Bo3Jyxa B COOTBETCTBYHOLLEWN
KNMMaTU4eCKoW 30He, a NpW MOXapoomnacHOW CcuTyauum C MOA3EMHO pPacmnofioXXeHHbIM 0ObopygoBaHUEM -
TemnepaTypy rpyHTa, YCNOBHO paBHYD MaKCMMarbHOW CpeQHEMECHAYHON TemnepaType OKpyXKatoLero Bo3ayxa B
Hanbonee Tennoe Bpems roaa;

€) ANUTENbHOCTb UCMapeHnst XKMOKOCTM C MOBEPXHOCTU NPONMBa NPUHUMAETCS paBHOW BPEMEHW €€ MOSIHOro
ncnapeHus, Ho He 6onee 3600 c. [ins nponmeBoB xuakoctn Ao 20 Kr Bpemsi ucnapeHus AonyckaeTcs npuvHUMaTtb
paBHbimM 900 c.

JonyckaeTca ncnonb3oBaHUe nokasaTtene noxapoB3pbiIBOONACHOCTM Afsi CMecel BelLecTB U MaTepuanos
no Hanbonee onacHOMY KOMMOHEHTY.

Pa3repmeT|/|3au,|/|;| Haa3eMHOro pesepByapa

7. Macca xugkocTu, MOCTYNMBLUE B OKpyXKalollee MpOCTPaHCTBO MpW pasrepMeTvsauuu pesepByapa,
onpeaensietcs no opmyre:

m = po x V, (I13.23)

a L R

roe m - Macca XUIOKOCTU, KI';

a

PO - MJIOTHOCTB XMIOKOCTU, KI'/M3;

L
V - obpeM XMIOKOCTM B pe3epByape, M3.

R

Macca XXNOKOCTWN, I'IOCTyI'II/IBLIJeI?I CaMOTEeKOM npu MnoJIHOM pas3pywieHnn Has3eMHOro unu Hag3emMHOoro
Tpy6onpoBopaa, BbIXOASALLErO U3 pe3epByapa, onpeaensercs no gopmynam:

om 2 n

m =G x ray + --—-——- x d x (SUM L ) x po , (I13.24)
a L 4 P i=1 i L

nm 2 [mmm e



G =Moo X —--——— x d x /2 x po x HenvTaP , (I13.25)

L 4 P \/ L R
roe
OensrTaP = h x po x g, (I13.26)
R L L
roe G — HaUAaJIbHEIM pPacxol XMIKOCTM, MCTEeKallleM M3 pe3epByapa depes
L
pPasrepMeTU3MPOBAHHE TPyBONpPOBOI, KI/C;
MO — KODQOULMEHT MCTEeUYeHUS;
Tay - PpacdueTHOe BpeMsa OTKIJINYeHMA TpyOONpOBOHNOB, CBS3aHHEIX C MECTOM
paszrepMeTusauum, C;
d - ovaMeTp TPyDONPOBONOR, M (B cJydae pPa3JIMYHBEIX IOMAMETPOB
P

Tpy®ONPOBONOB, CBSSAHHLEIX C MECTOM pasrepMeTus3aluu, OOBEM BHEIXOIAMEN XUIKOCTU
PACCUMTHIBAETCS IJid KaXIOTro TPpyBONpoBOIa B OTHAEJILHOCTH) ;
L - IJIMHA 1-T0 yyacTka TpyOoNnpoBOIa OT 3alopHOTO YyCTPOMCTBa IO MecTa
i
pasrepMeTusaluUn, M;

n - 4YMCJIO y4Y4acCTKOB TpyOONPOBOHNOB, CBSA3AaHHBIX C MECTOM pas3lepMeTu3aluM;
IODenbTaP - Hamnop crojba XMIOIKOCTM B pe3epByape, lla;
R
h - BBHICOTa cToJifa XMAOKOCTM (OT BEPXHEI'O YPOBHS XMIKOCTM B pe3epByape
L
OO YyPOBHA MecCcTa pa3repMeTusalumn), M;
g - yckopeHmue cBoBomHOTO nameHusa, m/c2 (g = 9,81).

Mpn nponuee Ha HeorpaHWYEHHY NMOBEPXHOCTL MMoLWaabL nNponuea Fop (M2) xunakocTu onpeaensieTcs no
dopmyne:
(B pea. MNpukasa MYC P® ot 14.12.2010 N 649)

Fip = fPV>K, (N3.27)

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

f 41 1
rae ° - koadbduuMeEHT pasnutusi, M~ (Mpy OTCYTCTBUM OaHHbIX AOMYCKAeTCcs NMPUHMMAaTh paBHbiM 5 M
-1
npy MNpofvBe Ha HECNSaHWPOBaHHYIO TPYHTOBYID MoBepxHocTb, 20 M npu nponvBe Ha CnnaHWpOBaHHOE

rpyHTOBOE nokpbiTue, 150 M npv nponvee Ha 6eTOHHOE unu acanbLTOBOE NOKPbLITUE);
(8 pea. Mpukaza MYUC P® o1 14.12.2010 N 649)

K - 06beM XKnUOKOCTU, NOCTYNUBLLEN B OKpyXKatoLee NPOCTPaHCTBO Npu pasrepMeTunsaumm pesepsyapa, M3.
(B pea. Mpukaza MYUC PO o1 14.12.2010 N 649)

Macca napos J1BX, BbIxoadLLmMX Yepes AblxaTenbHyto apMaTtypy

8. B cnyyae HanosnHeHUsi pe3epByapa Macca NnapoB onpeaensietcs no dopmyrne:

m =po xV xP x P, (I13.28)
\Y \Y R H 0
e
M

PO = oo oooo oo ’ (I1I3.29)

v V x (1 + 0,00367 x t )

0 0
e m - Macca BHEHXOOAmMxX napos JIBX, xr;
\Y

PO - MJIOTHOCTHL napos JIBX, xr/m3;



v

P - IaBJIeHME HacCHUeHHBX HOapok JIBX npm pacueTrHOM TeMmIneparType, klla,
H
onpenenseMoe IO CIPAaBOYHBIM HOaHHBIM;
P - arMmocbepHoe npamJjseHue, klla (momyckKaeTcs NPUMHMMATBH paBHeM 101) ;
0
\% - TIeoMeTpUUYeCKMM OOBbeM NAapPOBO3LOYUWHOI'O IPOCTPaHCTBAa pes3epByapa (Ipu
R

OTCYTCTBMM IOaHHBIX IOOIYyCKaeTCsd I[NIPUMHMMATE PAaBHEIM I'€OMETPUUECKOMYy OOBEMY
peszepByapa), M3;
M - moJsispHas Macca napos JIBX, KI'/KMOJIb;
V - MOJIbHBI OOBeM, paBHBN 22,413 M3/KMOJb;
0
t - pacyeTHasa TeMnepaTypa, °C.
0

Macca napos JIBX npu ncnapeHum co cBo60aHOM
NMOBEPXHOCTU B pe3epByape

9. Macca napoe JIBXX npu wncnapeHun co cBOOOAHOW MOBEPXHOCTM B pe3epByape onpegensietcss no
dopmyne:

m =G x Tay , (I13.30)
v v E
roe G - pacxonm mapos JIBX, xI'/c, KOTOPEWM ompenenseTcs no dopmyse:
v

G =F xW, (I13.31)
v R
roe Tay - BpeMd NOCTYIJIEHMA [NapoB U3 pesepsyapa, C;

E
F - MakcuMaJibHasa IJIomanb [NOBEPXHOCTU ucnapeHus JIBXK B pesepByape, MZ;
R
W - MHTEHCUMBHOCTB MCIlapeHuda JIBX, kr/ (M2 X C) (onpenensaercsa B

COOTBETCTBUM C paz3zejioM VIITI HaCTOAWEIO NPMUIIOXEHMUSI) .

I1l. MakcmumanbeHble pasMmepbl B3pbIBOOMACHbLIX 30H

10. Paguyc Rysre (m) n BbICOTa Z e (M) 30HbI, OrpaHuyMBaowme o6nacTtb KOHLEHTpauumn,
NPeBbLILAWNX HWKHUA KOHUEHTPAUMOHHBLIN npeden pacnpocTpaHeHua nnameHn (ganee - HKIIP), npu
HenoABWKHOW BO3AYLUHOW cpefe onpeaenserca no hopMynam:

Ang roptounx rasos (ganee - [T):

0,33

Ry = 7,8 — T
pf 'CHKHP ; (|-|332)
m 0,33
ZHmanO’ZG' —

Pr 'CHKHP : (M3.33)

ansa napos J1IBX:

0,33
R My

HKIIP

=78
pﬂ ' CHKHP : (|-|334)



0,33
m17

z =0,26-

HKIIP
P Crp (M3.35)

m .
rae I macca FF, NOCTynMBLUEro B OTKPbITOE NMPOCTPAaHCTBO MPU NoXXapoonacHOU CUTyauunn, Kr;
Pr. m Y /M3;

MJTIOTHOCTb npwn pac4eTHOM TemMmnepartype un aTMOCq)epHOM AaBreHnn, Krimo;

m
T - macca napos JIBX, nocTynuBLUMX B OTKPbITOE NPOCTPAHCTBO 3a BPEMS UCMAPEHMS, YKa3aHa B MyHKTe 6
HACTOALLEro NPUMNOXeEHUs, Kr;

P _ nnoTHocTb napos JIBX npu pacueTHon Temnepartype, kla;

C y .
HKIIP - H)KHUA KOHLLEHTPaLUUOHHBIN Npeaen pacnpocTpaHeHus nnamenu I unu napos, %o006.
3a Havarno oTcyeTa ropu3OHTaSIbHOrO pasmepa 30Hbl MPUHMMAOT FEOMETPUYECKUA LeHTP MponvBa, a B

cryyae, ecnu Rysire MeHblUEe rabapuTHbIX Pa3mMepoB NPONNBA, - BHELLHUE raGapuTHbIE pasmepbl NposmBa.

Mpy HEeOBXOOMMOCTM MOXET ObiTb YYTEHO BIIMSIHWE Pa3fYHbIX METEOPOSIOTMYECKUX YCIIOBMI Ha pas3mMepbl
B3PbIBOOMACHbIX 30H.
(n. 10 B pea. MNpukasza MYC P® ot 14.12.2010 N 649)

IV. OnpegeneHne napameTpoB BOSHbI OABMEHNS NPY CropaHnm
raso-, napo- unu nbineso3ayLHoro obnaka

11. MeTogmMKka KONMMYECTBEHHOM OLLEHKM napameTpoB BO34YLUHbIX BOJIH AaBNeHUA npu cropaHnn ra3o-, napo-
unu nblneeo3gyLHoro obnaka (ganee - obnako) pacnpoCTpaHAETCA Ha cryyYyan Bbibpoca roproyMx rasos, Napos
nnn nNbinin B aTMOC(*)epy Ha Npon3BoACTBEHHbIX o6bekTax.

OCHOBHbIMU CTPYKTYPHbIMU 3NIEMEHTAMUM almropuTMa pac4eToB ABJITAKOTCA:

onpegeneHne oxxnagaemoro pexumma cropaHud obnaka;

pacyeT MmakcnmMmarsnbHOro M30bITOYHOrO naBneHna n nMmnynbca (*)a3bl CXaTha BO3AYyLWHbIX BONTH AaBleHuna ans
pPa3nnYHbIX PEXNMOB;

onpegeneHne JONoMnHUTENbHbIX XapakTEPUCTUK B3PLIBHOW Harpysku;

OLleHKa MopakaroLlero BO30enNCTBUS.

|/|CXOJJ,HbIMI/I OaHHbIMU ONA pacyeTa napamMmeTpoB BOJIH AaBlieHUA nNpu CropaHum obnaka aBnsaTCS:

BU roproyero Bellecrtsa, cogepxallerocqd B obnake;

KOHLeHTpaluua ropodYero eemecTsa B cMmMecu C ,

T

CTexXMoMeTpUUYecCcKasa KOHLEeHTpaluusa Iopouero BemecTea ¢ Bosgyxom C

CT
Macca TOpKoYero BelecTBa, coJepxamerocsa B objlake M , C KOHLEeHTpauuewu

T
MEeXIOy HMXHMM ¥ BEPXHMM KOHLEHTPALMOHHEIM IIpelesjiOM PacClpOCTPaHeHUA I1JIaMEeHU.
JomnyckaeTcsa BeJIMUMHY M NPMHMMAaTh PaBHOM Macce TOopodero BelecTBa,
T

comepxaleroca B o6OJjlake, C y4d4eTOM KO30QMLUMeHTa Z ydacTuda IOpKoUero BellecTBa
BO B3peBe. I[lpM OTCYTCTBMM HAHHEX KO3QQUUMEHT Z MOXeT OBTb I[IPMHAT pPaBHBM
0,1. IIpy CTPyMHOM CTaLMOHAPHOM MCTEUeHMM I'OpoYero rasa BeJIMumHy M cJenyer

T
paccumMTEIBATE C YYETOM CTalUMOHAPHOTO paclhpenesyieHMA KOHILEHTpaluuM Topildero

rasa B CTpye;
yIoeJsibHasd TeIJioTa CropaHmda Troplyero BemecTtsa E - ;

Yy
CKOPOCTbL 3Byka B BO3nyxe C (0BBUHO NpMHUMMaeTca paBHoU 340 Mm/c);
0
nHdpopMalLMsa O CTeleHM 3aTl'POMOXIEHHOCTM OKpyXakleI'o NPOCTPaHCTBa;
5bbexTUBHEIN 5SHeproszanac Ioplyey cMecu E, KOTOpHM olpenejigeTcs IO
dbopmysie:
M x E , C <= 2¢0C
T v T cT
E =< (I13.306)



Mpn pacyeTe napaMeTpoB CcropaHusi obraka, pPacrofioKEHHOro Ha MOBEPXHOCTW 3eMIu,
3phEKTMBHOIO 3Heprosanaca yaBavBaeTcsl.

Benn4ynHa

Onpep,eneHme OoXngaemoro pexuma cropaHua obnaka

12. Oxuvpgaembii pexum cropaHuss obrnaka 3aBucuT OT Tuna
3arpOMOXXAEHHOCTU OKPYXaloLLLEro NpoCcTpaHCTBa.

roptoyero BewectBa U CTeneHun

Knaccudumkauus roptoumnx BeLLecTs no cTeneHn YyBCTBUTENbHOCTU

13. BewecTtBa, cnocobGHble K 00pa3oBaHWIO TFOPKYMX CMEecel C BO3OyXOM, MO CTerneHu CBOeu
YYBCTBUTEMNBHOCTM K BO3OY>XOEHMIO B3PbIBHbBIX NPOLLECCOB pa3ferieHbl Ha YeTblpe Kracca:

knacc 1 - ocobo YyBCTBUTENbHbIE BELLECTBa (pa3Mep ETOHALNOHHOW SYEKN MeHee 2 CM);

Knacc 2 - YyBCTBUTESNbHbLIE BELLECTBA (pasMep AETOHALNOHHOM sSUeliku NexuT B npegenax ot 2 go 10 cm);

Knacc 3 - cpeaHevyBCTBUTENbHbIE BELLECTBA (pa3Mep AeTOHAUMOHHON S4erkn nexuT B npegenax ot 10 go
40 cm);

knacc 4 - cnabo4yBCTBMTENbHbIE BELLECTBA (pa3mep AETOHALMOHHON A4yeikn 6onblue 40 cm).

Knaccudpukauua Hambonee pacnpoCTpaHEHHbIX B MNPOMBbILLIIEHHOM MPOM3BOACTBE TOPHOYMX BELLECTB
npuBegeHa B Tabnuue M13.1. B cnyyae, ecnu BeWECTBO He BHECEHO B Kriaccudwukauuioo, ero crnepyer
KnaccmuuupoBaTb MO aHanormm ¢ MMeKLWMMUCA B CMMCKE BeLlecTBamu, a NpuM OTCYTCTBMM WHpopmauum o
CBOWICTBax JaHHOrO BeLLEeCTBa ero cnegyet OTHECTU K krnaccy 1, T.e. paccmaTtpuBaTtb Hanbonee onacHbIv cryyan.

Tabnwuua M3.1

Knacc 1 Knacc 2 Knacc 3 Knacc 4
AneTniieH AKPUIIOHUTPUII AueTalsiboermun Benson
BuHuuiiaueTuaeH AKpPOJIEUH ALleTOH IexaH
Bomopon ByTan BensuH o-InxJopBbeH30II
T'nnpasmnu ByTunen BuHmlaueraT JomekaH
NzonponmiuHEuTpaT |ByTanuen BuHuUIXIIOPUL MeTaHn
MeTwuiaueTmMIIeH 1, 3-TleHTanueH T'excan MeTunbeH30J
HurpomeTan [lponan 300KTaH MeTniMepkanTaH
Okmce nponmieHa |llponuyeH MeTunaMmH MeTunxsjopun
OkuCh 3TUIIEHAa Cepoyriepon MeTnnauerarT Oxkucep yrJepona
STUIHNUTPAT STaH MeTunOy THUIKETOH STuIeHBeH30I

STuieH MeTHUJInponniIKe TOH
S¢wmpE: MeTUuJIs TUIIKE TOH
OVIME TUJIOBEI OxTaH
OVIBUHUJIOBBIV [MypunonH
MeTUII0Y TMJIO BB CepoBonmopon
CnmpTHL:
llnpokasa o¢pakumsa Me TUJIOBEIM
JIETKUX YIJIEBOLO— 3TUIIOBEI
ponos NP ONUIIOBEIN
aMMJIIOBEIN
1300y TUIIOBHIN
V30N PONNIIOBEIN
LHIuKJIOTeKCaH
SrundpopmmaT
STUIIXIIOPML
14. IIpr oueHKe MacmTaboOB MNOpaxXeHMs BOJIHAMM HaBJIEHMSA OOJDKHO YUUTHBATLCS
paziaMumMe XMMUMYECKUX COEeIMHEHMM IO TelJloTe CcIopaHusa, MUCIOJIb3yeMOM IJsa
pacuerTa IIOJIHOT'O 3amnaca SHEeProOBHOEJIeHMA . J[Jjia THUIMUHBEIX YyIJIEBOOOPOLOB



NPUMHYMAeTCsS B pacueT SBHAUeHMe yIeJIbHOM TEeIJIOTH CropaHusa E = 44 MIOx/kr.

yno
I MHBEIX TOPKYMX BeEULECTB B pacueTax MCIOJb3yeTCsa yIeJIbHOE SHEepPI'OBHIOEJIEHNE
E = ©Oera E . Bpmecp 6OeTa - KOPPEKTUPOBOYHEIM IapaMeTp. JJg YCJIOBHO

Y1 yIo
BHIIIEJIEHHHIX KJIACCOB TOPIHYMX BEUECTB BEJIMUMHE NNapaMmeTpa 6eTa OpencTaBJIEHHE B
Tabauue I13.2.

Tabnuua M3.2

Krnaccel ropoumMx BeElEeCcTB Bera Kiaccel TopoumMx BeElEeCTB Bera
Knacc 1 Knacc 3
AlleTUJIeH 1,1 KymoJ 0,84
MeTuiaueTmiIeH 1,05 MeTuiamMmH 0,70
BuHMIIAL e TUIIEH 1,03 COmMpTH :
Me TUJIO BB 0,45
OkMCh »TUIIEeHa 0,62 STUJIOBHIM 0,61
[IpONMIIOBEIM 0,69
TunpasmuH 0,44 AMMJITIO BRI 0,79
/30NPONUIIHUTPAT 0,41
STUIHUTPAT 0,30
Bomopon 2,73 [IukJIOoTeKCcaH 1
HurpomeTaH 0,25 AueTanbajbIern 0,56
Kiacc 2 BuHmMaueTar 0,51
STumIieH 1,07 BeHn3uH 1
OvaTunsdup 0,77 T'ekcan 1
IvBUHUISOMP 0,77 N300KTaH 1
OKMChH OpPONUJIeHa 0,7 [MypnouH 0,77
AKpOJIEVH 0,62 [ukJonponaH 1
CepoyrJyepon 0,32 STuiraMmuH 0,80
ByTaH 1 Kmacc 4
ByTuneH 1
ByTanuen 1 MeTaH 1,14
1, 3-llenTanuex 1 TpuxjopsTaH 0,15
STaH 1 MeTunxmaopun 0,12
Ovive Tuis dup 0,66 BeH3o0J 1
OVVBONPONUIIOBEI 20UP 0,82 IexaH 1
eIy 1 JomekaH 1




[IponwuiieH 1 MeTnyin®eH30J 1
[Iponax 1 MeTuiMepKkanTaH 0,53
Kiacc 3 OkMCh yrJjepona 0,23
ByHMIXJIIOPUL 0,42 IyxjopsTaH 0,24
CepoBonmopon 0,34 IuxopOeH30J 0,42
AlleTOH 0,65 TPUXJIOPATaH 0,14

Knaccudukauusa okpyxatoLero npocTpaHcTea
no CTeneHu 3arpoOMOXXAEHHOCTU

15. Xapaktepom 3arpoMOXOEeHHOCTUN OKpY>KaloLLero NpocTpaHCTBa B 3HAUYNTENbHOW CTENEHM onpeaenseTcs
CKOPOCTb pPacnpoCTpaHeHUs nnaMeHu Npu cropaHnyM obnaka u, criefoBaTesnibHO, NapaMeTpbl BOMHbI AaBEHUS.
XapaKkTepuUCTUKM 3arpoMOXXAEHHOCTN OKpYXKatoLLEero NpoCTpaHCTBa pas3aensaioTcs Ha YeTbipe Kracca:

knacc | - HanuuMe AONUHHBIX TPYD, MONIOCTEN, KaBEPH, 3arOSIHEHHbIX TOPHOYEN CMECbo, MPWU CropaHun
KOTOPOM BO3MOXHO OXugaTb hopMMpoBaHNE TypOYNeHTHbIX CTPYA MPOAYKTOB CrOpaHusl, UMEKLLNX pa3mepbl He
MeHee Tpex pa3mMepoB AETOHALMOHHOM S4Yelrkn AaHHON cMmecu. Ecnv pasamep AeTOHaUMOHHOM SYenkn Ans JaHHOW
CMECU He M3BECTEH, TO MUHUMAaIbHbIA XapakTepHbIN pa3mep CTPyh NPUHUMAETCS paBHbIM 5 CM ANS BeLEeCTB
knacca 1, 20 cm ans BewecTs knacca 2, 50 cm ans BewecTs knacca 3 n 150 cm ans BewecTs knacca 4;

knacc Il - cunbHO 3arpomMoXgeHHOe NPOCTPAHCTBO: HanNuuMe Nony3amkHyTbiX 06 bEeMOB, BbICOKasi MAIOTHOCTb
pasmeLLeHnsa TexXHonornyeckoro obopynosaHusi, nec, 60nbLIOEe KONMYECTBO NOBTOPSAIOLLUMXCA NPENATCTBUN;

knacc lll - cpegHe 3arpoMOXAeHHOE MNPOCTPAHCTBO: OTAENbHO CTOSLUME TEXHOMOrMYecKne YCTaHOBKM,
pesepByapHbIf Napk;

knacc IV - cnabo 3arpomoxaeHHoe 1 cBoOOAHOE NPOCTPaHCTBO.

Knaccudukauus pexxumoB cropaHust obnaka

16. [na oueHKN BO3OEWCTBUS CropaHusi obnaka BO3MOXHbIE PEXWMbI CrOpaHWUsi pasfensitoTCa Ha LUeCTb
KrnaccoB Mo Auana3oHaM CKOpPOCTElN UX pacnpocTpaHeHus cneayowmm obpasom:

knacc 1 - geToHauusi Unm ropeHne co cKopocTbio poHTa nnameHmn 500 m/c n Gonee;

knacc 2 - gecpnarpaums, ckopoctb copoHTa nnamexn 300 - 500 wm/c;

knacc 3 - gecpnarpaums, ckopocTb opoHTa nnameHn 200 - 300 m/c;

knacc 4 - gecpnarpaumsi, ckopocTb ppoHTa nnamenn 150 - 200 m/c;

Knacc 5 - gecnarpauns, CKopocTb POHTa NriamMmeHun onpeaengeTcsa no opmyne:

1/6
u=%k x M , (I13.37)
1
rne k - xoHcTaHTa, paBHas 43;
1
M - Macca ropodyero BeHecTBa, colepxamerocs B objake, KI';
KJjjacc 6 - medJjarpaumus, CKOPOCTb (QPOHTa IJIaMEHM OINpenesyiseTcs 0 dbopMmyJe:
1/6
u=%k x M , (I13.38)
2
rne k - xoHCcTaHTa, paBHas 26;
2

M - wmacca ropoYero BemecTBa, conepXxauerocdAa B objlake, KI.
17. Oxngaembin pexum cropaHust obnaka onpegensietca ¢ nomowbo Tabnuubl 3.3, B 3aBUCUMMOCTM OT
Kracca roproyero BeLecTsa 1 Krnacca 3arpoMOXAeHHOCTU OKpY»KatoLLero NpocTpaHcTaa.

Ta6bnwuua M3.3

Kiacc roprouero Kilacc 3arpoMOXIOEHHOCTM OKPpyXawoller'o NPOCTPaHCTBAa




BelecTBa I IT ITT Iv
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Mpn onpeneneHun makcuMarnbHOW CKOPOCTUM (PPOHTA MMamMeHn ANs pexmmoB cropaHus 2 - 4 knaccos
OONOMHUTENbHO PacCYMTLIBAETCS BMAMMASA CKOPOCTb (PPOHTA nnameHu no cooTHowweHuwo (M13.37). B Tom cnyyae,
ecrnn nofnyyYyeHHas BenuyMHa 6onblue MakCUManbHOW CKOPOCTW, COOTBETCTBYKOLLEN [AaHHOMY Knaccy, OHa
npuHumaetcs no gopmyne (M1.3.37).

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

Pac4yeT makcMmanbHOro n3bbITOYHOrO AaBMEHMS U nMnyrnbca Cba3bl
CXaTun4d BO34YLHbIX BOJTH AaBJ1€HUA

18. TllapaMeTph BOB3IOYWHHEX BOJIH IOaBJiIeHUsa (M3OBITOUHOEe naBJjieHMe HenbTaP u
+

M nyJibc basel cxatmusa I ) B 3aBMCHMMOCTM OT pPacCTOSHMSA OT LieHTpa objaka
PaCCUMTEIBATCHA MCXOINS M3 OXMIAEMOI'O pexuMma cropaHusa objaxa.

Knacc 1 pexuma cropaHus obnaka
19. PaccunTbiBaeTCs COOTBETCTBYOLLEE Be3pa3dmepHoe paccTosHne no hopmyrne:
1/3
R =R/ (E/ P) , (13.39)
X 0

roge R - pacCToAHME OT LIeHTpPa o6naKa, My

P - armMocdepHOe namieHue, Ila;
0
E - sbbexTuBHEM sHepro3anac cmecy, Ix.
BenmMumHE 0es3pasMepHOTO OaBJIEHUA P ¥ uMOyJgbCc ®asel  cxaTtmd L

X X
onpernejianTcd I10 @opMynaM (HHH I'a30l1apOBO3OYUHEIX CMeceﬁ):

2
In(P ) = -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (113.40)
X X X
2
In(I ) = -3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R ) ) . (I13.41)
X X X
dopmymel - (I13.40, 13.41) crnpaBenNMBE OJsg 3HaueHur R > 0,2. B ciayudae,
X
ecimu R < 0,2, To P =18, a B dopmyny ([I3.41) BMecTO R moncrTaBjsgeTCHd
X X X
BequuyHa R = 0,14.
X

Pa3amepHble BENMYMHbI M30LITOYHOrO AABNEHUS U UMMYNbCca dasbl CXaTusa onpeaensoTcs no popmynam:

IDensrTaP = P x P ; (I13.42)

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

Knacchbl 2 - 6 pexuma cropaHua obnaka

20. PaccuuteBaeTcsa 0OespasMepHOe paccTosHue R OoT UeHTpa ofjaka Io
X



bopmysie (I13.39).

PacCuUuMTHBAITCS BeJMUMHEL 0Oespa3MepHOI'o HaBjieHusa (P ) u muMmnynabca ¢ase
x1
cxatusa 1 no dbopmyJsam:
x1
2
u curMa - 1 0,83 0,14
P = (——-—- ) X (——————————— ) X (—————- - —————- ) ; (I13.44)
x1 2 curMa R 2
C X R
0 X
0,06 0,01 0,0025
I =Wx (1-0,4xW x (-——--- + —-—-- - e )i (I13.45)
x1 R 2 3
X R R
X X
u curMa - 1
W= ——o= x (——m—mmmmmm ), (113.46)
C curMa
0

roe curma - cTeneHb paclivMpeHust NPOAYKTOB CropaHus (4N rasonapoBO3OyLUHbIX CMECeW AonyckaeTcsi
NPUHMMAaTb paBHOM 7, AN NbINEBO3QYLUHbIX CMecen - 4);

U - BUAMMas CKOPOCTb (OPOHTa MrameHun, M/c.

B cnyuyae gednarapaumy nbineBo3gyLHOro obnaka senuumMHa 3dEKTUBHOIO 3Hepro3anaca ymHoXaeTcs
Ha koadpduumeHT (curma - 1)/curma.

dopmy Bl (I13.44), (I13.45) cnpaBennMBE OJid 3HadyeHUM R OOJIbWIMX BEJIMUMHEL
x
R = 0,34, B canyuae, ecim R < R , B dopmyusel (I13.44), (II3.45) BMecTO R
xpl b 4 xpl b 4
MIOOCTAaBRJISAETCS BeJMuMHa R
xkpl

Pa3MepHEE BEeJIMUNMHEL M3OBITOUHOTO JaBJIEHMS WM MMIYyJbca Gase CcxaTusa
onpemendoTca 0 dopMyJiaMm (I13.42), (13.43). Ipu sToM B Gopmynel (I13.42),
(I13.43) BMecTOo P m I MNOICTABJSNTCS BEJIVMUMHE P Z

X X x1 x1

V. MNapameTpbl BOMHbI AaBNeHWs Npu B3pbiBe pe3epByapa
C NeperpeToun XXUAKOCTbIO NN CXMKEHHBIM ra3oM npy BO3gencTenm
Ha Hero oyara noxapa

+
21. N3beITOUHOE IHaBJyieHMe [ejgbTaP M uMMIyJIbC I B BOJIHE HOaBJIeHUd,
obpazynumecs TIIpM B3pPeEBe pes3epByapa ¢ neperpetom JIBX, I'K miaM CXMXeHHBIM
YIUIEBOOOPOLHEIM T'a30M (majmee - CVYI') B ouare Inoxapa, OnpenesyidiTcda IO
dbopmyITam:
0,33 0,66
m m m
1P 1P 1P
IOenpTaP = 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)



eff -6
m = (—————- ) x 10 , (I13.49)
np 4,52
TIe r - pacCcTosHMe OT lieHTpa pesepeyapa, M;
E - nbbexTUBHasS 2HepPI'MS B3pPHBA, PaCCUMTEBaeMas 10 QopMmyJie:
eff
E =k xC xmx (T -1T), (I13.50)
eff P b
roe k - moJsiga ®HepPI'MM BOJIHEL OaBJIeHUMS (IONyCckaeTcsa NpuMHMMaTb paBHOM 0,5);
C - yIeJyibHas TeIJIOEMKOCTBL XMIKOCTM (IOolycKaeTcsa npuHMMaTbk paBHoOM 2000
p

Ix/ (kT x K);
m - macca JIBX, T'K mnm CYI', comepxalasacsa B pesepByape, KI';
T - TeMneparypa xuikou o¢aszwr, K;
T - HOopMalbHasa TeMIepaTypa kuneHusa, K.
b

Mpn Hanuuum B pesepByape NpeaoxXpaHUTENbHOro YCTPOMCTBA (kKnanaHa wunu membpadbl) BenuvyuHa T
onpegensietcs no opmyne:

T = —mmmm—— - C + 273,15, (I1I3.51)

roe P — HOaBJIEHUE Cpa@aT}':IBaHI/IF[ IIpenoXpaHnUTeJIbHOT'O ychOﬁCTBa,’

A, B, cC — KOHCTAHTE YypPaBHEHMA 3aBUCHMMOCTM HOaBJIEHMSA HACHIEHHBEIX [1apOB
A
XMIOKOCTM OT TeMIepaTyps (KOHCTaHTH AHTyaHa), ONpelejiseMBle I[I0 CHPaBOYHOMN
amuTepaTrype. EOVHWITE usMepeHusa P (xlla, MM PpPT. CT., aTMm) IOJIKHEL
val
COOTBETCTBOBATH MCIIOJIb3yEeMEIM KOHCTAHTaM AHTyaHa.

VI. NHTEHCUBHOCTbL TEMNOBOro U3Iy4YyeHns

22. B HacTosiem pasaene npmBogATCcA MeTodbl pacdeTa UHTEHCUBHOCTU TENJIOBOIro M3nyyeHua ot noxapa
nponuBa Ha NOBEPXHOCTb, OTHEHHOIO LWapa, a Takke paaunyca BO34ENCTBUA NPOAYKTOB CropaHuna napoBo3ayLHOro
obnaka B Ccrnydae noXkapa-BCrblLLKN.

MNoxap nponvea

23. VIHTeHcMBHOCTL Tenmnosoro wusnydeHus q (kBT/M2) gns noxapa nponuea JIBX, MK, cxuxkeHHoro
npupoaHoro rasa (ganee - CMNr) nnn CYI onpegensetcs no popmyne:

9=EFT naso

f

roe - CpegHenoBepXHOCTHaAA NHTEHCMBHOCTb TENJ1I0BOIro U3ny4yeHna nnameHu, kBT/M2;

9- yrnoeoi kKoadpULNEHT 0BNy4YeHHOCTH;
T - kKoo PULMEHT NPONYCKaHUa aTMocdepsl.

E
3HayeHne | NPUHMMAETCS Ha OCHOBE UMEIOLLIMXCA 3KCMEePUMEHTArbHbLIX AaHHbIX Unn no Tabnuue M3.4.

Tabnwuuya M3.4

CpeaHenoBepxHOCTHas MMNOTHOCTb TEMMOBOro U3Mny4YeHus
nrnamMeHu B 3aBUCMMOCTY OT AMameTpa odara u yaenbHasi MaccoBasi



CKOPOCTb BbIrOpaHUA ANA HEKOTOPbLIX XUOKUX
yrneesogopoHbIX Tonsne

TONAMBO E , xBr/M2, npm d, ™ !
f m ,
Ko/
10 20 30 40 50 (M2 -cC)
CIr 220 180 150 130 120 0,08
CYT (mpomnaH-0yTaH) 80 63 50 43 40 0,1
Bensux 60 47 35 28 25 0,006
Ir3eJyIbHOE TOIIJIMBO 40 32 25 21 18 0,04

MpumevaHue: Ans AvameTpos odara meHee 10 M unu Gonee 50 M cneayeT npuHUMaTL

ansa oyaros gnametpom 10 m n 50 M COOTBETCTBEHHO.

TaKom Xe, Kak 1

E
Mpyn OTCYTCTBMM AaHHbLIX AN HETW 1 HedTENPOAYKTOB AOMYCKAETCH BENUYMHY |

no cpopmyne:

(kBT/M2) onpenenaTb

_ .p012d (1 _ p-012d
E, =140-e +20-(1-e )’(n3.53)

roe d - acppekTMBHLIN AMameTp Nnponuea, M.

. E
Mpy OTCYTCTBUM [OaHHbIX AN OAHOKOMMOHEHTHbIX >KUOKOCTEN [OoMycKaeTcs BenuuuHy f (kBT/M2)
onpenenaTb no dopmyne:

_0,4-m"H.,

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

roe m' - yagenoHas MaccoBasi CKOPOCTb BbIropaHus, Kr/(mM2-c);

CI" - ynenbHas TennoTa cropaHus, KIx/kr;
L - AnuHa nnameHu, m.
[Mpy OTCYTCTBUM [AaHHbLIX ANA OAHOKOMMOHEHTHbIX XWAKOCTEW [ornyckaeTcs BenuuuHy m' (kr/(M2-c))
onpeaenaTe no opmyne:

. 0,001-H,,
L, +C,(T, - T,)

,(N3.53.2)

roe 9 - yoenbHasi Tennota UcnapeHus XXuakoctu, KIK/Kr;
P - ypenbHasa TeNnoeMKocTb xugkoctu, kKx/(kr-K);
b - TemnepaTypa KUNEeHUs XUAKOCTU NpU aTMocepHOM AaBneHun, K;
& - TeMnepartypa okpyxatowen cpegsl, K.

[na MHOrOKOMMNOHEHTHbIX CMECEN XUOKOCTEWN nonyckaetcda onpegeneHne 3Ha4YeHun n m no

E
KOMMNOHEHTaM, Ana KOTOpbIX BENTUYNHbBI f n m' MakcumanbHbl.

y F
Yrnosoi koaddpuumeHT 06ny4yeHHocTn @ onpepensietcs no dopmyrne:

_ 2 2
Fo=yR R , (N3.54)



F F y y
roe VvV, ' H - cakTopbl 06ny4eHHOCTM ANs BEPTUKANBHOW M FOPU3OHTANbHOM NOLaA0K COOTBETCTBEHHO,
onpegensemble AnNs NNOWAOOK, pacrnonoxeHHblx B 90° cekTtope B HampaBneHUW HakoHa MnnameHu, Mo
cnegywowmnm copmynam:

2 2— . . . i . . —_— 2. i
= =l. _E-arctgD+E- a‘+(m+D)°-2-b-A+a-sing) arctg A-D +cosH. arctg a-b—F°-sing +al
Y B C

Vs A-B F-C
, (M3.55)
1 (1] sin@ a-b—F?*-sing F?.sing a’+(b+1)°-2-(b+1+a-b-sin
F,=—-qarctg| — |+——-| arctg +arctg| —— |- |-
V4 D C F-C F-C A-B
, (M3.56)
2-L
a=—
d  (n3.57)
RS
, (N3.57.1)
A=\/(@+(b+1)?-2-a-(b+1)-sin o) 1357.2)
B=4(a’+(b-1)?-2-a-(b—1)-sinO) (13573

C = /(1+(b? 1) -cos? ) (3574
_ (EJ
b+1) 3575

a-cosd

“b-a-sind  (n3.s57.6)

F=y0*-1 , (M3.57.7)

roe X - pacctosiHne OT reOMeTPUYECKOro LieHTpa nponvea 4o obnyyaemoro obbekTa, m;
d - acbdheKT1BHbIVM ArnameTp Nponvea, M;
L - AnuHa nnamexu, m;

0. Yron OTKIOHEHUS NraMeHn OT BepTUKanu nog encresmem BeTpa.
[na nnowanok, pacnonoXeHHbIX BHE YKa3aHHOro CeKTopa, a Takke B Criydasx OTCYTCTBUSA BeTpa akTopbl
06ny4YyeHHOCTN ANs BEPTUKaNbHOW U FOPU3OHTaNbHOW MOWaAoK paccuutbliBaoTcs no gopmynam 3.55 - 3.57.7 u

3.59.1, npnHumasa 0 = 0.
OhdekTuBHbIN AMameTp nponuea d (M) paccuntbiBaeTcs No popmyne:

7T (N3.58)

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



\ 0,67
m
L=55-d- ud#
Pa\9-d , (N3.59)
npu Ux <1
, 0.61
L=42.d.| — "

PaNI ] n3s94)

u = 0

o 3fm'og'd
P (n3.60)

m' - yaenbHas MaccoBasi CKOPOCTb BbIroOpaHUs Tonnmea, Kr/(M2-c);
Pa . nnotHocTb OKpy>KatoLLero Bo3gyxa, Kr/m3;
P NNOTHOCTb HACbILEHHbIX MapoB TOMMMBA NpU TeMnepaTtype KuneHus, kr/im3;
w
0 - CKOPOCTb BETpa, M/C;
g - yckopeHue ceobogHoro nageHus (9,81 m/c2).

Yron oTKNOHEHWS NnamMeHn OT BEpTUKanNu nog AencTBnemM BeTpa 0 paccunTbiBaeTCs No chopmyrne:

1, mpuu, <1
cosé =

-0,5 >
U mpul 21 g ey

KoadpbcpmumeHT nponyckaHuss atmocdepbl ©  ans noxapa nposivea onpeaensiercsi no opmyre:

r=exp[-7-10"-(X ~0,5-d)] 13.62).
(n. 23 B pea. MNMpukasza MYC P® o1 14.12.2010 N 649)

OrHeHHbIV Wwap

24. VIHTEHCUBHOCTb TENnnoBoOro uanyyeHusa q (kBT/M2) ons orHeHHoro Lwapa onpegensietca no dopmyne
(M3.52).
Ef

BenuuunHa onpependeTcAa Ha OCHOBE WMEKLWKNXCA J3KCnepuMeHTallbHbIX [AaHHbIX. ,D,OI'IyCKaeTCﬂ

f

npuHUMaTh pasHou 350 kBT/m2.

=
3HaueHne 9 onpepensertcsa no dopmyne:

2

DS

=
TAHT ) (363

roe H - BoicoTa LEeHTpa OrHeHHOoro wapa, M;

D

S - ap(PeKTUBHBIN AMaMeTp OrHEHHOrO LWapa, M;

I - paccTtoAaHne ot o6nyqaeM0ro 0o6bekTa 40 TOYKM Ha NOBEPXHOCTN 3eMITn HeEnocpeaCcTBEHHO Noa LUEeHTPOM
OrHeHHOro wapa, M.



. D
ObpeKTUBHbIN AnamMeTp OrHeHHoro wapa S (M) onpegensieTcs no opmyne:

_ 0325
Dy =6,48-M™ 13 64)

rae m - Macca NpoAyKTa, NMOCTYMMBLLENO B OKPY’KatoLLee NpOCTPaHCTBO, Kr.
. Dg
BenununHy H gonyckaeTtcs npyHMMaTh paBHOIA .

t
Bpewms cyllecTBoBaHUSI OTHEHHOTO Wapa ° (c) onpeaensieTcs no dopmyne:

_ 110,26
t; =0,852-m™ 15 65

KoadpcpmumeHT nponyckaHns atmocdepbl T s OFHEHHOTO Lapa paccynTbiBaeTcs o dhopmyne:

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

VII. OnpeaeneHne paguyca BO34eNCTBUSA MPOAYKTOB CropaHus
napoBo34yLUHOro obnaka B criyyae noxapa-BCbILLK/

25. B cnydae o00pa30BaHMA [IapOBO3AOYIMHOM CMeCM B HEe3arPOMOXIEHHOM
TEXHOJIOTMYECKMM OOOpyHOBaHMEM IPOCTPAaHCTBE M eT0 3aXUT'aHMM OTHOCUTEJIBHO
cJlabelM MCTOYHMKOM (HANpMMep, MCKPOM) CIOpaHMe 3TOM CMeCH NPOMCXOIOMT, Kak

IpPaBMJIO, C HeOOJBUMMM BUIVMEIMM CKOPOCTSAMM IIJIaMeHM. [IpM 3TOM aMIJIUTYIHE BOJIHE
IDaBJIeHMs MajJisl M MOT'YT He MNPMHMMATHCS BO BHMMAHME [IPM OLEHKE [Iopaxamlero
BOBIEMCTBMA. B 2TOM cilydyae peayiM3yeTcs TakK Ha3bEBaeMBl [IOXap-BCIHIIKA, IPK
KOTOPOM 30Ha [IOPaXeHMs BEICOKOTEMIIEPATYPHEMM IPOOYyKTaMM CT'OpaHMUsg
IapOBO3IYWHOM CMeCM MNPpakKTMYeCKM COBIalaeT C MaKCUMaJIbHEIM pasMepoM obJsaka
IPOOYKTOB CrOpaHMs (T.e. IOpaxawTCcs B OCHOBHOM OOBEKTEHl, [IOlalapuue B 3TO
obnaxo) . Pamuyc BOBIENCTBUSA BEICOKOTEMIIEPATYPHBIX IPOOYKTOB CILOpPaHMUs
[IapOBO3OYMHOTO OOJlaka IIPM [OXape-BCHeIIKe R omnpemnensercsa GopMyJion:
F

R =1,2 xR ’ (I13.67)
F HKIIP

roe R - TOPMBOHTAJILHEIM pas3Mep B3PLHBOOINACHOM 3O0HBEl, ONpPenesigaeMBl I10
HKIIP
n. 10 HacToAmWEerO NPUIIOXEHMS .

VIIl. Ucnapenune xungkoctn n CYI u3 nponuea

26. VHTEHCUMBHOCTb mcnapenms W (kr/ (M2 X C)) I HEHATPETHX XUIKOCTEN C
ompenejygeTcsa o dopmyJse:

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

roe 2Ta - ko30bMUMeHT, [NpPMHMMAaeMEM OJid IIoMeleHuM 0o Tabiauue 3.5 B
3aBUCHMOCTM OT CKOPOCTM M TeMIepaTyph BO3AYMHOI'O IIOTOKa HAal IOBEPXHOCTLIO
ycnapeHus. lpy NOPOJMBE XUIKOCTM BHE IIOMEUEHUS OONyCKaeTcsa MNPUMHYMMATH
sTa = 1;

M - MoJigpHad Macca XUIKOCTM, KI'/KMOJIb;

P - @»aBJleHMe HACHUEHHOT'O apa IIpM PacCueTHOM TeMllepaType XunkocTyu, klla.

H

Ta6bnwuua M3.5



CKOPOCTBH BO3IOYUHOTO SHayeHue Ko>bduLMEeHTa 5Ta npu TeMmrneparype t (°C)
noroka, M/c BO3OyXa

10 15 20 30 35

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

0,1 3,0 2,6 2,4 1,8 1,6

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

0,5 6,6 5,7 5,4 3,6 3,2

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

27. Mpu BoiGpoce CYT 13 o6opyaoBaHusi, B KOTOPOM XUAKOCTb HAXOAWTCS Nof AaBIEHUeM, YacTb NpoaykTa
3a CYeT BHYTPEHHEWN 3HEeprMM MrHOBEHHO ucnapsieTcs, obpasys C KanenbkaMu XMOKOCTM OoGnako aspos3oris.
MaccoBasi oSl MTHOBEHHO MCMapyBLLENCS XKMOKOCTY AenbTa onpeaenseTcs no opmyne:

cC x (T -1T)
o) a b
meapTa = 1 - exp(- ———————————————- ), (I13.69)
L
g
roe C - yresbHasd TermoeMkocTb CYI', Ix/ (xkr x K);
P
T - TeMmnepaTypa OKpyXawlero so3nyxa, K;
a
T - Temneparypa kuneHusa CYI' npm armochepHOM maBjeHum, K;
g
L - ymejbHas Tenjora napoobpaszoBaHua CYI', IIx/KD.
g

MpuHumaeTca, yto npu genbta >/= 0,35 BCA Macca XMAKOCTW, Haxogswascs B obopyaoBaHuu, 3a cyeT
B3PbIBHOrO XapaKkTepa UcnapeHunsi NepexoamnT B napokanensHoe obnako.

Mpu penbta < 0,35 ocTaBllasica YacTb XWAKOCTM UCMNapsSeTcs C MOBEPXHOCTU MposnvBa 3a cYeT MnoToka
Tenna ot NoACTMNAloLLE NOBEPXHOCTU U BO3AyXa.

MHTeHCMBHOCTL uMcnapeHus xugkoctu co cBobogHon nosepxHocTn W (kr/(M2 x c)) onpegensieTca no

dopmyne:

0,5
(mamMbna x C x po ) x (T -=-T)
S S S 0 b
w=--————-"-""-—"——-"""-"""""""""\—-"—-"—"—"—"—"—"———- +
0,5
L x (Im x t)
g
0,8
0,0035 x u x jgambma x (T - T )
a 0 b
+ - , (I13.70)
0,8 0,2
(v x d x L )
a g
roe JamMmbia -  KO2QOULMEHT TEeIlJIONPOBOOHOCTM MaTepuajla, Ha [IOBEPXHOCTHb
S
KOTOPOTO pPasjiMBaeTcd XUIKOCTb, BT/ (M x K);
C - yImeJbHas TENJOEMKOCTb MmarTepuana, Ix/ (xkr x K);
S
PO - IMJIOTHOCTL MaTepuala, Kr/m3;
S
T - HauvaJbHas TeMIepaTypa marepuala, K;
0
t - Tekyllee BpeMa C MOMEHTa Hauajla MuclapeHus, c (HO He MeHee 10 c¢);
JamMbna - KO2(QPMLUMEHT TeIJIONPOBONHOCTM BO3IOyxa Npu TeMreparype T ;

a 0



U - CKOPOCTB BO3OYMHOTO IMOTOKA HAaI MNOBEPXHOCTLI MCHApPeHusa, M/C;
d - XapaKTEepHHI OMaMeTp [IPOJIMBa, M;
vV - KMHeMaTuueckas BS3KOCThL Bo3ayxa npu T , M2/cC.

a 0

IX. Paamepbl thakena npu CTPYMHOM ropeHunmn

28. MNpn CTPYNHOM MCTEYEHNM CXaTbIX FOPHYMX ra3os, NapoBow u xunakon dassl CYI n CII, JIBX 1 MK nog
JaBrneHneM BO3HUKAET onacHOCTb 0bpa3oBaHmsa AU dY3MOHHBbIX hakenos.
(8 pea. Mpukaza MYUC PO ot 14.12.2010 N 649)

InuHa dakesa L (M) OpM CTPYMHOM TOPEeHMM OolpeneiigeTcs oo dQopMmye:

L =K =xG , (13.71)

roe G - pacxopn npoaykTta, Kr/c;

K - amnunpuryeckuin KO3(PULNEHT, KOTOPbLIA NPU NCTEYEHUUN CXKaTbIX ra3oB NpUHMMAaeTcsa paBHbiM 12,5, npu
ncreveHumm naposon ¢asbl CYI unu CII paBHbiM 13,5, npu nctedeHuu xugkon dassl CYI n CIIM, JIBXXK n MK noa
[aBneHneM paBHbiM 15.

(8 pea. Mpukaza MYUC PO ot 14.12.2010 N 649)
A63au nckntoyeH. - NMpukaz MYC PP ot 14.12.2010 N 649.
llrprHa dakesia D (M) HOpM CTPYMHOM T'OPEHMM ONpenesyigseTcsd o dopMyie:
F

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

29. MNpu npoBeaeHUM OLIEHKM NOXapHOW OMacHOCTM ropsiLiero dakena npu CTPYMHOM UCTEYEHUM CXKaTbIX
roptoymx rasos, naposow u xuakon dassl CYI, CII, JIBX u MK nog aaBneHvMemM gonyckaetcsl NpUHMMAaTb
cnepywliee:

- 30Ha HEenocpeaCTBEHHOrO KOHTaKTa NilaMeHW C OKpyXawwwMmu obbekTaMu onpegenserca pasmepamu
dakena;

- AnvHa dakena Le He 3aBMCUT OT HamnpaBnNeHWs NCTEYeHMs NPoAYKTa N CKOPOCTUN BETPa;

- HanbonbLUY ONacHOCTb NPEACTaBMAT rOpU3OHTanNbHbIE (bakenbl, YCNOBHYIO BEPOATHOCTL peanu3aunu
KOTOpbIX cneayeT npuHumaTth pasHou 0,67;

- NopaxkeHne yenoseka B ropu3oHTansHom dakene npoucxoaut B 30° cekTope C pagnMycoM, paBHbIM ANNHE
dakena;

- BO3JeNCTBME ropu3OoHTanbHOro akena Ha cocegHee obopydoBaHWe, NMpuBoOAsdLLEe K ero paspyLleHuto

L
(xackagHoOMYy pasBuUTUIO aBapuu), Npoucxoaut B 30° cekTope, orpaHWYeHHOM paguycoM, paBHbIM — + ;

L L
- 3a npegenamu ykasaHHOro CeKTopa Ha paccTtosHuax oT - pgo 1,5 ~F TennoBoe u3nyyeHwe oOT
ropusoHTanbHoro gakena cocrtasnsiet 10 kBT/m2;
- TENNOBOE U3ryyYeHne OT BepTuKanbHbIX hakenos MoxeT bbiTb onpegeneHo no cdopmynam 13.52, 11.3.54 -

M3.57.7 n MN3.62, npyuHnmas L paBHbIM LF , d paBHbIM DF , 0 paBHbIM 0, a Es no dopmynam MM3.53 - M3.53.2
unu Tabnuue M3.4 B 3aBMCUMOCTU OT BUAa Tonnmea. [pu oTCYTCTBMU AaHHbIX M HEBO3MOXHOCTU paccuntatb By
no npeAacTaBneHHbIM hopmynam JonycKaeTcs 3Ty BeNMYMHY npuHuMaTh pasHon 200 kBT/mM2;

- npu ucteveHunm xungkon cdasel CYI unu CITI n3 oTBepcTusa ¢ akBMBaNeHTHbIM gnametpom Ao 100 MM npu
MrHOBEHHOM BOCMNIaMEHEHUN NMPOUCXOAMT NOMHOE CropaHue ncrekarwero npogykra B akene 6e3 obpasosaHus
noxapa nponuBea;

- obracTb BO3MOXHOIrO BO34EWCTBUSA MOXapa-BCrbIlWKXA MPU CTPYMHOM MCTEYeHUM coBnagaeT ¢ obnactbio

Bo3gencTeua dakena (30° cekTop, orpaHNYEeHHbIV paguycom, paBHbIM Le );

- NPV MrHOBEHHOM BOCMIAaMEHEHUN CTPYU ra3a BO3MOXHOCTb (hOPMUPOBaHNA BOSH AaBMeHUst AonyckaeTcs
He y4nTblBaTb.
(n. 29 B pea. MNpukasza MYC PO o1 14.12.2010 N 649)



Mpunoxexne N 4
K NyHKTY 20 MeToankm

AETEPMWHWPOBAHHBIE N BEPOATHOCTHBIE KPUTEPUN
OLIEHKW MOPAXAIOLLEEIO AENCTBUA BOJIHbI JABITEHNAA U TEMNOBOI O
N3NYYEHVA HA NTIOOEN

Ha obbektax Haubonee onacHbiMW Mopaxawwmmu dakTtopaMmym noxapa sIBNSOTCA BOMHA OaBNeHUs wu
pacLUMpsIloWMECs NPOAYKTbl CropaHuUs MpU pasfUYHbIX PeXMMax CropaHusi ra3o-, Napo- WM MblNeBO3AYLLIHOMO
obnaka, a TaKke TENNOBOE U3NyYeHUE NOXapPOB.

[leTepMUHMPOBaHHbIE KPUTEPUM MOKa3bIBAOT 3HAYEHUS NapamMeTpoB OMacHoro dakropa noxapa, npwu
KOTOpbIX HAbnaaeTcs TOT UNU MHOW YPOBEHb NOPaXeHUs Noaen.

B cnyyae ucnonb3oBaHWs OETEPMUHUPOBAHHBLIX KPUTEPMEB YCIIOBHasi BEPOSTHOCTb  MOpPaXeHus
NpUHMMaeTCs paBHOW 1, ecrnv 3HayeHue KpUTepust NpeBblllaeT NpeaenbHO AOMYCTUMBINA YpoBEHb, U paBHol O,
€CNN 3HaYEHNE KPUTEPUST HE NPEBLILLAET NPEAENbHO AONYCTUMbIA YPOBEHb NOPAXEHUS NMIOAEN.

BeposiTHOCTHbIE KPUTEPMM MOKa3bIBAIOT, KAKOBA YCIOBHAs BEPOSTHOCTb MOpaXeHWs NoAein npu 3agaHHOM
3Ha4YeHMM onacHoro thakTopa noxapa.

Hwxe npyvBeaeHbl HEKOTOPLIE KpUTEPUM MOPAKEHUS NIOAEV NEPEYNCIIEHHBIMM Bbille ONacHbIMKU hakTopamm
noxapa.

|. Kputepuun nopaxeHus BONHOW AaBneHus

ﬂeTepMMHMpOBaHHHe KpUTEpUn nopaxkeHud nmneﬁ,B TOM 4ucne Haxogdwnmxca B 3ﬂaHMM,M36HTOHHHM
AaslieHnem npu cropaHumm raso-, napo- unm nbl1eBo3QYyLHbIX cMmecen B noMeuweHnax wuin Ha OTKPbITOM
NpoCTpaHCTBe NpuBeaeHbl B Tabnuue M4.1.
B KkauecTBe BEPOSTHOCTHOT'O KPUTEepMsS [OPaxXeHUS MCIOJIb3yeTCs [IOHATUE
npobur-dpyHKUMM. B obueM ciydae NpoduT-QyHKUMS P onuceBaeTcsa QOpMyJioNn:
r

P =a + b x 1ns, (f14.1)

rae a, b - KOHCTaHTbI, 3aBUCSALLIME OT CTENEHU nopaxeHuAa n snga 0bbekTa;
S - MHTEHCMBHOCTb BO3JENCTBYIOLLErO dhakTopa.
CooTHOWEHU MexXIOy BEeJIMUMHOM P M YCJIOBHOM BEPOSTHOCTBI IOPaXeHMUS
r
4yeJjioBeKa MNpuBeIeHO B Tabmamuue I14.2.

Tabnuua M4.1

CTeneHb NOPAXEHMA VI3OBEITOUHOE
napJjieHue, Klla

[lolHOE pas3pylleHMe 3IaHUM 100

50%-e pas3pylleHMe 3OaHUM 53

CpenHUEe NOBPEXIOEHMUA BOAaHUM 28

YMEpEeHHEE IOBPEXIOEeHUSa 3IOaHUM ([IOBPEeXIeHVEe BHYTPEHHUX 12

Ieperoponok, paM, IBepey M T.II.)

HyoxkHMM HOPOT HOBPEeXIeHMS dYeJiIOBeKa BOJIHOM IaBJIEeHUS 5

MaJiele nOBpexOeHMsa (pasdbuTa 4YacTb OCTEKJICHMS) 3

Tabnuua M4.2
YcJoBHada BenmumHa npobuT-oyHkUMM Pr

BEPOSTHOCTDb

nopaxenus, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 2,95 3,12 3,25 3,36 3,45 3,52 3,59 3,66
10 3,72 3,77 3,82 3,87 3,92 3,96 4,01 4,05 4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 4,33 4,36 4,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 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 5,71 5,74 5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 6,04 6,08 6,13 6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 6,88 7,05 7,33
99 7,33 7,37 7,41 7,46 7,51 7,58 7,65 7,75 7,88 8,09

Ipu oTcyTcTBUM B Tabmuue I[14.2 HeOOXOMOMMHBIX IaHHHIX 3HAUEeHUS YCJIOBHOM

BEPOSTHOCTHU IopaxeHms yeJioBEKa Qo  (a) B 3aBMCHMMOCTM OT 3BHAUEHUI
dj
npobur-¢pyHKUUM Pr omnpenesseTca IO QopMyJie:
2
1 Pr-5 U
Q (a) = —————————- VHTeTIpall exp (-———- ) x dU. (14.2)
di /=== -BECKOHEeUYHOCTh 2

[na BO3AENCTBMS BOSMHbI [aBfeHUss Ha YerioBeka, HaxoAsierocss BHEe 34aHus, (bopmynb

NpoGUT-PYHKUMN UMEIOT BUA;

Pr = 5,0 - 5,74 x 1nS; (14 . 3)
4,2 1,3
S = ————n 4 oo ; (114 . 4)
P 1
ODenbTaP
e = el ; (I14.5)
P P
0
+
I
e , (I14.6)
i 1/2 1/3
P X m
0

Toe m - Macca Tejla JeJiIoBeka (IonycKaeTcs MNPMHMMAThL paBHOM 70 KI'), KI';

IHenbTaP - mM30BITOUHOE IaBJIEHME BOJIHH OaBJieHus, lla;
+

I - wmMOyJabC BOJIHBEL mabJjieHusa, Ila x c;

P - armMocbepHOe namieHue, Illa.
0

MpobuTt-hyHkuMM ANs paspyLlleHns 34aHun UMeLOT BUA!
ONA TSHKenNbIX paspyLleHnin:

Pr =5,0 - 0,26 x 1nV; (I14..7)
8,4 9,3
17500 290
A I ) (114.8)
HenbTaP +
I

Pr = 5,0 - 0,22 x 1nV; (114 .9)

L ) F (e ) . (I14.10)
HenvTaPb +




Mpn oueHke YCNOBHOW BEPOSATHOCTU MOpaXeHUs 4ernoBeka, HaxoAdwerocs B 34aHuW, crnegyeT
ncnonb3oBaTb NPOBUT-PYHKLMIO, onpedensemyto no dopmynam (M14.7) - (M4.8).

II. Kputepum nopaxeHns TennoBbIM U3ryv4eHnem

[Ipy aHaJIM3e BOB3IEMCTBMA TEIJIOBOT'O M3JIYUeHUS CJIeNyeT pasjiMuaTb Clydaun
VIMIIYJIbCHOT'O M OJMTEJIbHOT'O BO3NEMCTBMSA. B MNEepBOM CJllydyae KPUTEPMEM IOPaXeHUI
ABJISeTCHA IOO3a M3JydeHuda D (HanopuMep, BO3IEMCTBME OITHEHHOT'O liapa), BO BTOPOM
- KpUTHYEeCKas MHTEHCUBHOCTBL TEIJIOBOI'O M3JIyUYeHUS (g (HanpuMep, BO3IENCTBUE

CR
noxapa InpoJsmsa) .
BeJIMumMHE g IOJ18 BOCIJIaMEHEHMS HEKOTOPBIX I'OPIUMX MaTepMaJiIOB IMIPUBEIEHH B
CR
Tadbnuue I[I4.3, 19 pPas3JIMUHEIX CTEIeHEelM I[IopaXeHMs ueJioBeka — B Tabiuue I[14.4.

Tabnuua M4.3

MaTepnalisl q , XBr/mM2
CR

IpeBecuHa (COCHa BJIQXHOCTbI 12%) 13,9
IpeBeCHO-CTPYXEeUHEE I[JIUTH (MJIOTHOCThI 417 xr/m3) 8,3
Topd OpUKeTHHIM 13,2
Topd KyCKOBOM 9,8
XJIOMOK—BOJIOKHO 7,5
CJIOMCTEIM I1J1aCTUK 15,4
CTeKJIONJIaCTUK 15,3
[lepramMmH 17,4
PeswuHa 14,8
YTob 35,0
PyJjioHHasa KpoBJiA 17,4
KapToH cepu 10,8
IeKOpaTUBHEM OyMaXHO—CJIOMCTEIM I1JIACTUK 19,0 - 24,0
MeTaJsonjacT 24,0 - 27,0
[InuTa OpeBEeCHO-BOJIOKHMCTASA 13,0
[lnnTa OpeBeCHO-CTPYXeuHas 12,0
[lnnTa OpeBeCHO-CTPyXeuHas Cc ormenkom "llomunmaer" 12,0
[InMTa OPEeBECHO-BOJIOKHMCTASA C JIaKOKPACOUHBEIM IIOKPBITUEM 12,0 - 16,0
IIOI LieHHBIE INOPOOH IepeBa
Koxa mckyccTBeHHasd 17,9 - 20,0
CTEeKJIOIJIAaCTUK Ha NOJNUAOMPHOM OCHOBE 14,0
JJaKOKpaCOYHEIE TTOKPEITMSA 25,0
Obom mowmmecs [IBX Ha OyMaxXHOM OCHOBE 12,0
JInunoneym I[IBX 10,0 - 12,0
JIMHOJIeYyM aJIKMIHBIM 10,0
JimHojyieym I[IBX Ha TKAHEBOM OCHOBE 6,0 - 12,0
[IOKPEITME KOBPOBOE 4,0 - 6,0
CeHO, coJjioMa (IpPM MMHMMAJIBHOM BJIAXHOCTM IO 8%) 7,0
JleTKOBOCIIJIaMeHAIMEeCs, TOoplYMe U TpyIHOTOpluMKe
XVMOKOCTY IpM TeMIepaType CcaMOoBOCIlaMeHeHus, °C:

300 12,1

350 15,5

400 19,9

500 u BrmIE 28,0 u BrIIE

Tabnuuya M4.4

CrerneHb IIOopaxeHnsda VHTEeHCUBHOCTb



M3JIydYeHud, KBT/mM2
Be3 HEeTaTUMBHEX [NOCJEICTBMI B TeUeHMEe IJIUTEJILHOTO 1,4
BPEMEHU
Be3onacHO OJjd dYejioBekKa B OpPe3eHTOBOM OHexXIe 4,2
Henepernocumas 6osb uepes 20 - 30 c 7,0
Oxor 1 crenenm uepes 15 - 20 c
Oxor 2 crenenum uepes 30 - 40 c
Henepernocumas OoJjib uepes 3 - 5 ¢ 10,5
Oxor 1 creneHuM uepe3 6 - 8 C
Oxor 2 creneHum uyepes 12 - 16 c

[nsi nopaxkeHusi YerioBeka TEMMOBbIM U3NTy4eHNeM BENMYMHA NPOGUT-YHKLMN ONMCbIBaeTCs hopMYoii:

4/3
Pr = -12,8 + 2,56 x 1In(t x g ) s (14 .11)

roe t - acpdhekTMBHOE BpeMs 3KCcnosuumu, c;

g - IHTEHCMBHOCTb TEMNJIOBOrO N3ny4veHusi, KBT/m2.

BenuunHa achdeKkTMBHOro BpeMeHu akcno3unuum t onpegensietcs no opmynam:
ANS OTHEHHOrO Lapa:

0,303
t =20,92 xm ; (14 .12)

Ona nokapa nponmea:

b4

t=t + -—, (14 .13)

0 u

roe m - Macca TopodYero BellecTBa, ydYacCTBylNero B O0Opas30BaHMM OTHEHHOTO
mapa, KI';

t - XapakTepHOoe BpeMsa, 3a KOTOpoe dYeJlIoBek OOHapyXmBaeT IOXap U

0

NPMHMMaEeT pPelleHre O CBOMX OaJIbHEMIMX HOEeMCTBUAX, C (MOXeT OBIThH HNPMHATO
PaBHBEIM D) ;

X — paccTosHMEe OT MecCTa PacloJIOXKeHMA dUejioBeka OO 0e30MnacHOM 3O0HH (30Ha,
TOe MHTEHCMBHOCTL TEIJIOBOTO M3JIyueHus MeHblme 4 kBT/M2);

u - CcpenHsd CKOPOCTBH IOBMXEHMS UeJjioBeka Kk ©Oe30MIacHOM 30He, M/C

(npuHmMaeTcs paBHOM 5 M/C) .

YcnoBHas BEepOSTHOCTb MOPaXeHUs 4Yernoseka, MonasBLUero B 30HY HENoCcpeACTBEHHOro BO3AEeNCTBUSA
nnaMeHn noxapa nponuea unu dakena, NpUHUMaeTcs pasHou 1.

[na noxapa-BCnbIWKK cneayeT NpUHMMAaTh, YTO YCITOBHAs BEPOATHOCTL NOpPaXeHUs Yeroseka, nonasLiero B
30HY BO3OENCTBMS BblCOKOTEMMNEpPaTypPHbIMM NPOAYKTaMu CropaHus ra3onapoBo3gyllHoro obrnaka, pasHa 1, 3a
npegenamu 3ToM 30Hbl YCOBHas BEPOSTHOCTb NOpaXKeHUs YernoBeka npuHmMaeTcs pasHon 0.

MpunoxeHne N 5
K nyHkTY 33 MeToankum

METOZbI

OMNPELENEHUNA BPEMEHUW OT HAYAJIA MOXAPA [10 BTOKMPOBAHUA
3BAKYALIMOHHBIX MYTEM B PE3YJIbTATE PACNIPOCTPAHEHUSA HA HUX
OMACHbIX ®AKTOPOB MOXAPA V1 PACYETHOIO BPEMEHW 3BAKYALIUU



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

I. MeTog onpefeneHns BpemMeHu OT Havyana
noxapa go 6nokMpoBaHnsi 3BaKyaluMOHHbIX MyTEW B pe3yrnbrate
pacnpocTpaHeHMst Ha HUX oMnacHbIX hakToOpoB NoXxapa

(B pen. MNpukasa MYC PO ot 14.12.2010 N 649)

BpeMﬂ OT Ha4ana noxapa go 6ﬂ0KVIpOBaHI/IF| 9BaKyaLNOHHbIX I'IyTGI;I B pe3ynbTaTte pacnpoCTpaHeHNA Ha HUX
onacHbIX d.)aKTOpOB noXapa onpegendaeTca nytem Bbl60pa M3 MNOJTy4YeHHbIX B pe3dynbTaTte pacyeToB 3Ha4YeHun
KpVITI/I‘-IGCKOVI NPOAOITKUTENBbHOCTU NoXXapa MUHUMalNbHOINo BpeMeHU:

H . 2 .
7, =min{tg,, th 0t} (n5.1)

KpuTuyeckas npogormkUTENbHOCTE MoXapa Mo KaXAoMy M3 onacHbIX (hakTopoB onpefensdeTrcs Kak BpeMs
OOCTUXKEHUS 3TUM (DaKTOPOM KPUTUYECKOrO 3HaYeHNs Ha NyTax 3Bakyalumm Ha BeicoTe 1,7 M oT nona. Kputnuyeckue
3Ha4YeHWs No KaXaoMy 13 onacHbIX PakTopoB COCTaBNAOT:

no noBblLLEeHHOW TemnepaTtype - +70 °C;

no Tennosomy noToky - 1400 B1/m2;

no notepe BnaMmMocTu - 20 m;

-3
Mo MNOHMXEHHOMY cofepXaHuto kucrnopoaa - 0,226 KI'-M
MO KaXKAOMY U3 TOKCUYHbIX ra3000pasHbIX NMPOAYKTOB rOPEeHUs

(c02-011 kr-m? co- L16-107 ry® ey - 23:10° krem?d),

[ns onncaHusa TepmorasoguHaMMyecKMx NapaMeTpoB Mnoxapa MOryT NPUMEHATbCA TpU Buaa MOAEnewn:
WHTerparbHble, 30HHbIE (30HasbHbIE) 1 NOEBbIe.

Bblibop KOHKpeTHOM MoAenu pacyeTa BpeMeHW GroKMpOBaHWS MyTeln 3BaKkyauuu criegyeT OCYLLeCTBMATb,
ncxoas U3 criefyoLmnx npeanochok:

WHTerparnbHbll MeTOA:

ANa 30aHWIA, codepXalux pasBUTYI0O CUCTEMY MOMELLEeHW Maroro obbema NpOCTOW reoMeTpUYecKown
KOHpurypaumm;

ANsi NOMELLeHWW, rae XapakTepHbld pasMep oyara noxapa COU3MepuMM C XapakTepHbIMU pasmepamu
NMOMELLEHMS N pasMepbl NMOMELLEHNS COM3MEPUMbl MeXZY COBON (NMHEeNHble pa3Mepbl MOMELLEHUS OTNNYaoTCS
He 6onee yem B 5 pa3s);

ANsi NpeABapuTeNbHbIX PaCYeTOB C LieNbio BbISIBNEHWUS HaMboriee onacHOro cLeHapus noxapa;

30HHbIW (30HanNbHbIN) METOA;:

ANA NOMeLLUeHUn U CUCTeM MOMELLEHUA MNPOCTON reoMeTpUYecKon KOoHdUrypauum, rnuHenHble pasmepbl
KOTOpPbIX COM3MepuMbl Mexay cobon (TMHeNHble pa3mepbl NoMeLleHus oTnnyatTca He 6onee yem B 5 pas), korga
pas3Mep ovara noxapa cyLeCcTBeHHO MeHbLUE pa3mMepoB MOMELLEHUS;

Ana pabo4ymx 30H, PacnofoXeHHbIX Ha pasHbIX YPOBHAX B Mnpedenax OA4HOro nomMeLlleHus (NnoLiagku
obcnyxunBaHnsa 060pyaoBaHUs, BHYTPEHHNE STaXePKU U T.4.);

nosrieBon MeToA;:

AN NOMELLEHUI CMOXHON reoMeTprUYeckon KOHUrypaumm, a Takke nomelleHnii ¢ 60nbLwIMM KOnMyecTBoM
BHYTPEHHUX nperpag (Hanpumep, MHOrOCBETHble MPOCTPAHCTBA C CUCTEMOMN raneperd U MNPUMbIKaOLLMX
KOpugopos);

ANsi NOMEeLLEeHU, B KOTOPbIX OAUH M3 reOMeTPUYECKMX pasmepoB ropasgo Gonblie (MeHbLue) ocTanbHbIX
(TOHHEnK, 3akpbITble ranepemn u 1.4.);

ANs WHbIX CryyYaeB, Korga NPUMEHUMOCTb WU MHAPOPMAaTUBHOCTb 30HHBIX WM WMHTErpanbHbiX Mogenewn
BbI3blBaeT COMHEHMe (YHUKanbHble COOPYXEHWUsi, pacnpocTpaHeHue noxapa no dacagy 3gaHus, HeobxoaMMoCTb
yyeTa paboTbl CMCTEM NPOTUBOMOXAPHOM 3aLLUUTbI, CIOCOBHbIX KA4ECTBEHHO U3MEHWTb KapTuUHY noxapa v T.4.).

Mpu paccmoTpeHun cueHapueB, CBSA3aHHbIX CO CropaHvem raso-, fnapo- WUNu MbiNeBo3ayLWHON cMecu B
nomMetleHuun kateropum A nnu b, ycrnosHas BEpOATHOCTb NOpaXKeHUs YernoBeka B 3TOM NOMELLEHUN NpUHUMAaETCS
pasHoW 1 Npu cropaHum raso-, Napo- UIn NbINeBO3AYLLHOW CMECU B 9TOM NOMELLEHUN 0 3aBepLUeHns 3BaKyauum
nogen n 0 nocne 3aBepLUEeHUS 3BaKyaLun Noaen.

Ons nomelleHnsa oyara noxapa, yOOBMETBOPSIOWEro KpUTepusiM NPUMEHEHWS MHTEerpanbHOro MeToaa,

KPUTMYECKYI0 MPOOOIKMTENbHOCTL MoXapa t"!’ (c) Mo ycnoBuio OOCTUXEHUSI KaxOblM M3 OnacHbIX (PakTopoB
noxapa npegenbHO AONYCTUMbIX 3HAYEHUW B 30He npebbiBaHua niogen (paboven 30He) MOXHO OLEHUTb MO
dhopmynam:

Mo NOBLILLIEHHON TeMnepaTtype:



1/n

S e
(273+1)- : (M5.2)
no notepe BngnMocCcTu:
4 1/n
o B ol V- In@05 aE)
A |, B-D,-Z
; (M5.3)

MO NOHM)XEeHHOMY coaepXaHUK Kncrnopoaa:

— P 1/n
o _ %In 1-— I_00,044

- %4027z
v
L . (ns5.4)

Mo KaXgoMy M3 ra3o06pasHbiX TOKCUYHBIX MPOAYKTOB FOPEHUS:

a1 1/n

pre =) B[ (1= X
» A B-L-Z
: (M5.5)
 353.C, -V

- 1-9)-7-Q ,(M5.6)

t
roe 9 - HayanbHasi TeMnepartypa Bo3gyxa B noMelueHuu, °C;
B - pasmepHblii KOMMMEKC, 3aBUCAWMA OT TEennoTbl CcropaHus martepuana u csobogHoro obbema

NMOMeLLEHUS, KT,
N - NokasaTesnb CTeneHu, yYnTbIBalOLLMIA U3MEHEHNE MacCChl BbIropatoLLero Mmatepuana Bo BpeMeHMU;
A - pasmepHbIi NapameTp, Y4UTbIBAKOLNUIA yaeNbHYH MacCOBYH CKOPOCTb BbIFOpaHusi rOpoYero BeLlecTsa u

n
nnowaab noxapa, kr/ ¢ ;
Z - Geapa3MepHblil NapaMmeTp, YYUTHIBALWMA HEPABHOMEPHOCTb pacnpedenieHnst onacHoro daktopa

noxkapa no BbICOTE NOMELLEHUS;
Q - HM3LWaga TennoTa cropaHua matepuana, MIOx/kr;

P - yoenbHas nsobapHas TennoemMkocTb Bozayxa, MI/Kr;
P. KO3 puLMEHT TennonoTeps;
m. KO3 PULMEHT MOMHOTLI FOPEHNS;
V - cBobOAHLIN 00bEM NOMELLEHUs1, M3;

a. KOS(*)(*)I/ILI,I/IeHT OTpaXeHna npeaMeToB Ha NyTAX 3BakKyauunu;
E - HayanbHOe ocBelleHne, JK;

|
TP - npegenbHasi 4anbHOCTb BUOAVUMOCTY B ObIMY, M;

DI’T'I

- opiImoobpasytoLasi cnocobHOCTb ropawero matepuana, Hn-m2/kr;
L - yaenbHbIN BbIXOA TOKCUYHBIX Fa30B MPW CropaHun 1 Kr roptovero BeLecTBa, Kr/kr;
X - npedenbHO 4oNycTMMOe CofepXaHNe TOKCUYHOro rasa B nomeLLeHun, Kr/m3;

LOZ - yOenbHbI pacxog Kucnopoaa, Kr/kr.

CBo0OOAHbLIN 06BbEM MOMELLEHUS COOTBETCTBYET PA3HOCTU MeEXAY reoMeTpuyeckum ob6beMoM M 06beEMOM
obopyaoBaHUs NN NPeaMETOB, HaxoOsAWMXCst BHYTPW. Mpy OTCYTCTBUM AaHHbIX AOMNycKaeTcs CBOOOAHLIN 00beM
npuHMMaThb paBHbiM 80% reoMeTpuyeckoro oobema nomeLLeHus.



Ecnn nop 3HakoMm norapudpma nonyyaeTcs oTpuuaTesibHoe YUCAo, TO OaHHbIM onacHblM bakTop noxapa
MOXET He y4MTbIBaTbCS.

MapameTp Z onpefensercsa no popmyne:

VA =£~exp 1,4£
H

,npu H = 6w, (M5.7)

roe h - BbicoTa pabouyei 30HbI, M;
H - BbiCOTa NOMELLEHUS, M.
BbicoTta paboueit 30HbI onpeaensieTcs no popmyne:

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

h .
roe M1 - BbicoTa NMOLWAAKN, HA KOTOPOW HaxodaTCs fnoan, Haa NOorioM NOMELLEHUS, M;

0. pasHOCTb BbICOT NMOMa, paBHasi HYmM0 NPY ropU3oHTaNbHOM €ro pacnonoXeHun, M.

CnepyeT umeTb B BUAY, YTO HanbornbLUe ONacHOCTU NpY MoXape noAsepralTcs noam, Haxogsawmecsa Ha
bonee Bbicokon oTmeTke. [Mpu onpegeneHMn HeOBXoAMMOro BpeMeEHU dBaKyauun criegyeT OpUeHTUpPOBaTbCHA Ha
Hanbonee BbICOKO pacnosioXKeHHble B MOMELLEHUN Yy4aCTKM BO3MOXXHOIO NpebbiBaHWs NOAEN.

MapameTpbl A 1 n onpegenatoTca cneayowmm obpasom:

AN criyvas ropeHust XXMOKoCTN C YCTaHOBMBLUEWNCS CKOPOCThHO:

A=¥.-F , npun =1;(M5.9)

On4a cnyyvaa ropeHusa Xnakoctm c HeyCTaHOBVIBLIJeVICﬂ CKOpPOCTbHO:

A 067, -F

T
cr , npu n =1,5; (M5.10)
ANSA cryyast KpYroBoro pacnpocTpaHeHUsl MnamMeHu No NOBEPXHOCTY FOPHOYero BeLecTBa UM Matepuana:

= . . 2
A=LOSWe Vo onn =3, (m5.11)

ansa BepTMKaﬂbHOIZ nnn FOpM3OHTaJ'IbHOIZ NOBEPXHOCTU TOpEeHUd B BUAE NPAMOYroJsibHMKa, ogHa U3 CTOPOH
KOTOPOro yBeJim4imBaeTCd B ABYX HanpaBJieHUAX 3a CHET pacnpoCTpaHeHUA ninamMmeHu:

A=¥e VD =2 (5.12)

v
roe F - yoenbHas MaccoBasi CKOPOCTb BbIrOpaHuUs BelllecTsa, Kr/(M2-c);
F - nnowaab Nnponunea XXWakocTw;

Ter. BPEMSI YCTAHOBIIEHNS CTALMOHAPHOIO PEXUMa FOPEHUsT XKUOKOCTH, C;

V - IMHEeHas CKOPOCTb PAacNpPOCTPaHEHUS MaMeHu, M/C;

b - nepneHAnKYNsIpHbIA K HANPaBNEHWUIO ABUXEHUS NNaMEHN Pa3Mep 30Hbl FTOPEHUS, M.

Cnydyai akenbHOrO rOpPEHUst B MOMELLEHUM MOXET paccMaTpuBaTbCsl KaK FOpeHWe >KMOKOCTU C
YCTaHOBWMBLUENCS CKOPOCTbIO C NapameTpoM A, paBHbIM MacCOBOMY PacXOAy WUCTEYEHUsI FOpHOYero BeLlecTBa U3
o6opynoBaHusl, U NokasaTerniem CTeneHu n, paBHbIM 1.

Mpy OTCYTCTBMM creuuanbHbiXx TpeboBaHwil 3HaveHns & u E npuHumaiotcs pasHbeiMu 0,3 u 50 ik

I
COOTBETCTBEHHO, @ P paBHbIM 20 M.
Mpu pacnonoxeHun nogerd Ha pPasnUYHbIX MO BbICOTE MNMOWAAKax KPUTUYECKYH MPOAOIIKUTENBHOCTb
noxapa crnenyet onpeaenaTb AN1A KAKO0W MIOLWaaKu.
II. MeTop onpefeneHns pacy4eTHOro BpeMeHn aBakyauum

PacueTHOe BpeMsa DB3BaKyaluy JioIey t M3 [NoMelleHMMV UM 3I0aHUM YyCTaHAaBJIMBAT



P
I10 pacueTy BpeMeHNn IOBVIXEHUMA OOHOT'O WMJIMM HECKOJIbKUMX JIIOOCKMX IIOTOKOB UdWepe3s
SBaKyallMOHHEIE BBIX O OB oT HamudoJee YIOaJIeHHBIX MecCT pasMellieH A nmneﬁ
HENOCPEeNCTBEHHO HAPyXy MM B 0e30MnacHyl 30HY.
Mpwv pacyeTe BeCb NyTb ABWKEHUS NIOACKOTO NMOTOKa NoapasaenstoT Ha ydacTku (Mpoxod, Kopuaop, ABEPHON

npoem, NeCTHUYHbIA MapLl, Tambyp) AnvHON | U LWMPUHOM Ei. HavanbHbIMK y4acTkamy SIBNSIIOTCA Npoxoabl
mexay pabouvmmn mecTamu, oGopydoBaHveMm, psigamu kpecen u T.n. lNpu onpegeneHnn pacyeTHOro BpPeEMEHU
3BaKyaUuM y4UTbIBAETCHA MPOMYCKHas CMOCOGHOCTb BCEX MMEILUMXCA B MOMELLEHUsIX, Ha 3Taxax M B 34aHuu
3BaKyaLNOHHbIX BbIXOOO0B.
(8 pea. Mpukaza MYUC Pd ot 14.12.2010 N 649)

HpM onperneJyiIieHny pacdueTHOI'O BPEeMEHM IOJIVMHY UM HMPUMHY KaXIOoI'O ydacCTKa IIyTHU
SBaKyaluM IOJid INPOEeKTUPYEMBIX BHaHMﬁ n coopyerMﬁ IIPVMHMMAKT I10 IIPOEeKTy, a IOJ4d

cymecTByomMX - 0O GaxkTy. JIMHY 0OYTM [0O JIECTHMYHBIM Mapiam, a TakKxXe 10
maHIycaM M3MepdiT [0 IJMHe Mapma. JJAIMHY OYyTM B IBEPHOM MIPOeMe MNPUMHMMAKT
paBHOM HyJ0. I[IpoeM, PAacCIOJIOXEeHHBM B CTeHe ToJiumHou Oojee 0,7 M, a Takxe

TamMByp CJenyeT CUMTaTh CaMOCTOSTEJIbBHEIMU YyYaCTKaMM TOPMBOHTAJLHOTO IyTH,
VMEIYMY KOHEUHYI IJIMHY 1 .
i
PacueTHOe BpeMs 5SBakyaluM JIOIer t cJjenyeT OoONpenesyiiTh Kak CyMMYy BPEeMeHU’
P
OBUMXEHUS JIOOCKOTO IMOTOKAa IO OTHEeJNIbHEIM ydYacTkaM OyTu t 1o dbopwmyse:
i

t =t +t +t + ...+ t, (I15.13)
P 1 2 3 i
roe t - BpeMsa IOBWXEHMUS JIOOCKOT'O INOTOKAa Ha NepBOM (HadaJiIbHOM) YydacTKe,
1
MMUH. ;
t , t , ... t - BpeMda OBMXEHMA JIOOCKOTO IIOTOKAa Ha KaxXIoM U3
2 3 i

cIenyolyx [IOCJe [epBOT0 ydyacTKa [IyTH, MMUH.

BpeMs IOBMXEHMs JIOOCKOTO [OTOKa I[IO I[IepBOMYy Yy4YacTKy NOyTu t , MMH.,
i

omnpenejydgeTcsa o dopmyJie:

1
1
t = -——-, (115.14)
1 v
1
rone 1 - OJMHa [NepBOTO ydacTKa OyTH, M;
1
v - CKOPOCTB HOBWXEHMS JIOOCKOTO IIOTOKa IO TOPMBOHTAJIBHOMY IIYyTH Ha
1
IepBoM ydyacTke, M/MuUH. (onmpenengioT 1o Tabiuue II5.1 B 3aBUCKUMMOCTHU OT

IIJIOTHOCTM D) .
[ITOTHOCTL OIOHOPOIHOTO JIOOCKOT'O IIOTOKa Ha IIEepBOM ydacTke nyTtm D

i
omnpenejygeTcsa o dopmyJse:
N x f
1
D = —————————————- , (I15.15)
1 1l x menbTa
1 1
rne N - UKMCJIO JIOOEV Ha [IepPBOM ydacTKe, Uel.;
1
f - cpenHadg nJjomanb TOPM3OHTAJIBHOM MNPOEKLUMM UYeJIOBEKa, M2, IPpMHMMaeMas

pasuou 0,125;



mejabTa -
1
CkopocTe V
1
NPUHUMAKT
IOTOKa IO KaXIOMy M3 3TUX y4aCTKOB IIyTH,
B TOM 4YMCJIe M HOJId IBEPHBIX [IPOEMOB,

mpMHa IepPBOTO ydyacTKa NIYyTH, M.

OBVMXEHMA JIOICKOTO I[OTOKAa Ha ydacTKax NIyTHr, CJIeOYyIMX II0CJe
no Tabmuue 5.1 B 3aBUCUMMOCTM OT MHTEHCHMBHOCTM IBWXEHUSI
KOTOpas olpelelydeTcs IJid
no dopmyse:

[IepBoOTO,
JIIOOCKOTO
BCEexX YYaCTKOB MNyTH,

q X OenbTa
—————————————————— (I15.16)
1 eJyibTa
i
Toe mejbTa , OeJybTa - mMPYHA PacCMaTPMBAEMOTO 1-TO UM MIpellecTBYRIEeTO
i i-1
eMy ydacTka OyTu, M;

a, g - MHTEHCMBHOCTM IBMXEHMA JIOACKOI'O IIOTOKa IO paccMaTpMBaeMOMYy
i i-1
i-My ¥ OpefmecTByblIleMy ydacTKaM OIyTu, M/MuUH.
VHTEHCUMBHOCTb IOBWXEHMUSA JIOOCKOT'O INOTOKAa Ha IIepBOM ydacCcTKe NOyTu g = (J
i-1
onpemengT no Tabmmuue I[I5.1 0o 3BHadveHmMio D , YyCTAHOBJIEHHOMY O QopMyJie
1
(I15.15) .
Tabnwuua M5.1
MHTEHCUBHOCTbL U CKOPOCTb ABWXEHUA JTIOACKOro noToKa
Ha pa3HbIX y4acCTKax ﬂyTeVI 39Bakyauunn B 3aBUCUMOCTHU
OT NMINOTHOCTU NOTOKa
IImoTHOCTB T'OpPM30OHTANBHEM NYTh IIBepHOM JlecTHMLla BHUS3 JlecTHMLla BBepx
noroka D, npoeM,
M2 /M2 CKOPOCTB | MHTEHCUB— WHTEeH- CKOPOCTB | MHTEHCUB— CKOPOCTB | MHTEHCUB—
v, HOCTb d, CUBHOCTD v, HOCTBb J, v, HOCTB J,
M/MUH . M/MMH . a, M/MUH . M/MMUH . M/MUH . M/MMH .
M/MMH .
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
u BoJee
[lpyMeuyaHMe: MHTEHCMBHOCTBL IOBMXEHMS B IOBEPHOM I[IpOeMe I[pM IIJIOTHOCTU
nortoka 0,9 wu Oojyee, paBHas 8,5 M/MUH., YyCTAHOBJIEHA IJid IBEPHOTO IpoeMa
mypuHOoM 1,6 M u DoJjee, a NpM IBEPHOM IIpOeMe MeHblIel WMPMHE MHTEHCUBHOCTD

OBMXEHUS CcJielyeT onpeneiydarTb no dopmyse g

i
Ecam 3HaueHue ( , omnpeneysgemoe 1o bdopmyrne (I15.16),
1
q , TO BpeMAa IOBMXEHMA I[I0 y4YacTKy Nyt t , MMH., PaBHO:
max i
i
t R

2,5 + 3,75meneTa.

MEHbBIIE WMIJIMM PaBHO

(I15.17)




IIpy 5TOM 3BHAUYEHUMA J 7 M/MMH. , CllenmyeT IIPMHYMMAaTb PaBHEIMU
max

16,5 - 4N ropmMsoHTanbHbIX NyTeu;

19,6 - 4ng OBEpHbLIX NPOEMOB;

16,0 - ana necTHUUbI BHUS;

11,0 - ong necTHUUbl BBEPX.

Ecnim 3HaueHMe g , OlpelejieHHOe 1o ¢QopMyJe (II5.16), OGoJypume g , TO

i max
HWMPUHY oeJibTa JaHHOIT'O ydacCTKa OYyTHru cJlegyeT yBeJIMdMBaTh Ha TaKoe 3HadeHUue,
i

IIpy KOTOPOM co6monaemcs YCJIOBUE @

qa <=4 . (I15.18)

Mpu HEBO3MOXHOCTU BbiNOMNHEHUsT ycnosusd (15.18) MHTEHCUBHOCTb M CKOPOCTb OBWKEHWST MIOACKOrO MOTOKA
no y4acTky i onpeaenstoT no tabnuue M5.1 npn 3HaveHnn D = 0,9 n 6onee. MNpu 3TOM cnegyeT y4uTbiBaTb BPEMS
3a0epXKKN OBWDKEHNS Niogen n3-3a 06pasoBaBLLErOCs CKOMMEHUS.

Bpema sBazmepxkm t OBVXEHMS Ha ydyacTKke 1 wm3-3a o00pasoBaBlerocsd
3an
CKOIIJIEHMs JIOOeM Ha TpPaHulle C [IDoCJenyouyMmM ydacTkoM (i+1) onpenensgeTcs 1o
dbopmysie:

i 1 1
t =Nx f x (——=—————------- - —mmmm—— ) . (I15.19)
3an g X IDeJybTa g X IneJybTa
D i+l i i
rne N - KOJIMYECTBO JIOOEM, Yell.;
f - nnomaznb IOPMBOHTAJIBHOM NpoeKLuuM, M2;
aq - MHTEeHCMBHOCTbL IBMXeHUs depes3s yudacTok (i+l) npwm nmorHocTtm 0,9 u
D
Bosee, M/MMH.;
nesbTa - mMpMHa ydyacTka, M, I[IPM BXOXIEHMM Ha KOTOPEI 00pas30BajioCh
i+l
CKOIlLJIeHuEe JIOeNn;
g - MHTEHCUBHOCTB OBWXEHMS Ha ydyacTke 1, M/MUH.;
i
neyjbTa - LMPMHA NpefuecTByOIEero ydJacTka i, M.
i
BpeMsa CymecTBOBAaHUSA CKOIJIEHMS T Ha ydacTke 1 omnpenenseTcs no gopuMyJie:
CK
N x f
t = —mm—— . (I15.20)
CK g xb
D i+1

PacueTHOe BpeMs 5BakyaluM IO y4acCTKy 1, B KOHIle KOTOPOT'O Ha I'PaHule C
yyacTkoM (i+l) oOpasoBajioCh CKOIJIEHME JIoHel, PaBHO BPEMEHM CyleCTBOBAHMUSA
ckomyeHMs t . PacueTHoe BpeMs 3BaKyaluu o ydyacTky 1 monyckaeTcs

CK
OnpenesyaTh [0 dopMmyse:

t = -———- + t . (I15.21)



Ipy cCcaMgaHMM B Hadajle YydacTka 1 I»OByxX u 6oJiee JIOICKUX IIOTOKOB (pHUC.

[15.1) MHTEHCUBHOCTL OBUXEHMS q , M/MMH., OIpenejydgeTcs o dopMmye:
i
SUMg X OeJbTa
i-1 i-1
q = ———————————————————— , (I15.22)
i oesbLTa
i
roe g - MHTEHCUBHOCTBL IBWXEHMS JIOOCKUX [IOTOKOB, CJIMBAKIMXCS B HauvaJe
i-1
yyacTka 1, M/MUH.;
oesbLTa - mWMPMHA YYaCTKOB MNYyTH CIUSHUS, M;
i-1
oejbTa - WLIMPMHA pacCMaTPpUBAeMOT'Oo ydacTKa IyTH, M.
i
Ecnim 3HaueHuMe ( , OIpelesyieHHoe 1o ¢dopMyJie (I15.22), ©GoJbume g , TO
i max
WYPUHY OeJibTa JaHHOT'O ydacTka IIyTH cJlenyeT YBeJIMUMBATBL Ha Takoe 3HaueHUe,
i
yTOOB COBOJIIOIAaJIOCh YCJIOBUE (I15.18). B o»ToM cllydyae BpeMsa OBUMXEHMS IO

yuyacTky 1 onpenensercs no dopmyrne (II5.17).
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Puc. NM5.1. CnusiHne ntogckux noTokoB

Mpunoxexne N 6
K nyHKTY 45 MeToankum

PEKOMEHOYEMbI/A METOA
OMPEOENEHNA YOENBHBLIX HACTOT PASJIMYHbBIX TUMOB PASTEPMETU3ALMN
MATMCTPANBHOIO TPYEOMNPOBOOA

(sBegeH Mpukasom MYC PO ot 14.12.2010 N 649)



YpenbHas 4yacToTa pasrepMeTusauuM fMHEeNHOM 4acTu MarucTpanbHoro TpybonpoBoda onpegensiercs
cnegyrowum obpasom:

A
a) Ha OCHOBe CTaTUCTMYECKMX [aHHbIX onpegensieTtcs GasoBas 4vactoTa pasrepmetusauum P . [pu

OTCYTCTBMM OaHHbLIX AN BHOBb NMPOEKTUPYEMbIX MaructpanbHbIX TpyOonpoBodoB gonyckaetcs ~ ¢ npuHMMaTb
paBHOMW:

-7 1 1
14-107 ron”-m ONs MarncTpanbHbIX ra3onpoBOaOB;

-7 K

2,7-10" ron™ -m AN MarucTpanbHbIX HedTenpPoBOAOB:;

0) BblgensitoTCA paccMaTpuBaemble Npy NPOBeAEHNM pacveToB TUMbI pasrepMeTusaumm:

ANst MarncTpanbHbIX ra3onpoBogOB:

j = 1 - npokonbl (TpeLLMHbl, TOYEeYHbIE OTBEPCTUS), onpeaensieMble kak OTBepCcTusi ¢ anameTpoM 20 mm;

j = 2 - oTBepcTMA C guameTpom, paBHbiM 10% oT gnameTpa marmctpanbHoro Tpybonposoaa;

j = 3 - pa3pbiB, onpedensieMbivi kKak 0bpa3oBaHVe OTBEPCTUS pa3MepoM, PaBHbIM ANaMeTpy MarmcTpanbHoro
TpybonpoBoaa;

Anst MarnucTparnbHbIX HeOTENPOBOAOB:

j=1-"cBuwmn" - otBepcTMA C xapakTepHbiMu pasmepamu 0,3-Lp/D (Lp - xapakTepHbIin pasMmep NpoaofbHON
TpewwuHbl, D - ycnoBHbIN onameTp MarmctpanbHoro Tpybonposoaa), nnowanb gedektHoro oteepctus - 0,0072-So
(So - nnowaab NoNepeyYHoro ceveHnsa MmarncTpansHoro Tpybonposoaa);

j=2- TpeLIJ,I/IHbI xapaKTeprm pasmep 0,75-Lp/D, nnowagb gedexrtHoro otBepctus - 0,0448-So;

j = 3 - "runbOoTuHHBIN" pa3pbiB, xapakTepHbin pasmep 0,75-Lp/D, nnowagb AedeKkTHOro oTBepcTus -
0,179-So.

HonyckaeTcsi Npy COOTBETCTBYOLLEM OOOCHOBaHUN y4MTbIBaTb U ApYyrue TUMbl pasrepmMeTnsauum;

B) paccmaTpuvBaloTCs WeCTb NpUYKnH pasrepmeTnsauum (i = 1 ... 6 - Tabnvua 16.1);

r) yoenbHas 4actoTa pasrepMeTv3auum NMHEWHOW YacTu marucrparnbHoro TpybonpoBoga ans j-ro tmna
pasrepmMeTn3aunm Ha ydacTke m TpybonpoBoga onpegensieTcs no opmMyne:

6
A,(m) =2z > f,(m)/100
i=1 , (M6.1)
-1

Acp rox™”.
roe - 6ba3oBasi yacToTa pasrepMeTH3aLmMK MarucTpansHoro Tpy6onpoeoaa, ;

f.(m . .
”( )- OTHOCUTEJIbHaA 00,14 1-OM NPUYNHbI pasrepmMmeTn3aunn and jJ-ro tuna pasrepMeTn3aumnm Ha y4dacTke
m MarucTpanbHoro Tpybonpososa;

f.
[) BenuuuHbl Y Ans pasnuyHbIX TUMNOB pasrepMeTusauuv Onsi pasfvyHbiX y4acTKOB MaructparibHoOro
Tpy6onpoBoaa onpeaensoTcs no popmynam:

fo=f K,k ok

j ljep ’ kmc 3m HHO nepl (I-I6 2)

f2j = f2jcp : kﬁd’ (|-|63),

—f. .k -k
j 3jep Kmc Kn3 , (|-|64),

f, =1

j 4jep : kdzz) ’ knepZ , (|-|65),

i~ 'sj’ kon, (|-|66),

o = Toir 6.7y,

k k k k k k k k k
roe me, Csmo o Dwng o Tnepl - RGo - Rwns - Roeo - Tnep2 - Ton . nonpaBOYHblE KO3MMULMEHTLI, onpeaensiemble

no tabnuue |_|6 2c yLIeTOM TeXHW-IeCKMX XapaKTepI/ICTI/IK MarI/ICTpaJ'IbHOI'O pr60r|p0|30p,a



CpegHecTatucTuyeckast OTHOCUTENbHAsA OMs aBapun, BbI3BaHHbIX
OaHHOW NPUYMHOM, Ha MarncTpasnbHbIX TPyOonpoBodax

Tabnwuua 16.1

prunHa CpemHecTaTUCTHMUYECKasd OTHOCUTEJNbHAas OOJIA aBapuwn,
BBI3BAHHBIX HOAHHOM npuumHOoM, f (m), %
ijep
TP OKOJIEL oTBEpPCTHE PaspuB BCETro
(TpewmHH) ,
TOUEUHLIE
OTBEpPCTUSI
j=1 j =2 j =3
i = 1|Buemnee soszpeiicreue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpourenscrra,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
DebexT MaTepMrasioB
i = 3|Koppozus 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|IOBwxeHue rTpyHTa, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BaHHOE
PP O AHEIMU
ABJIEHUAMU
i = 5|OumbBku omneparopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|lIpoumne u 6,5/6,5 0,2/0,2 0/0 6,7
HEV3BECTHHE MIPUUMHEL
NToro 50,3/55,0 [35,51/35,0 14,2/10,0 100

I'IpmmeanMe. B uucnurene npuBeaeHbl 3Ha4eHnAa And mMmarncrtpalbHbIX rasonposoaoB, B 3HaMeHaTene -

MarnmcrtparlbHbIX He(bTeI'IpOBO,CI,OB.

lMonpaBoYHbIEe KOIPPULMEHTBI K CpeaHECTaTUCTUYECKON
OTHOCUTESNbHOW OO aBapumn

Tabnuua 6.2

[lonpaBOUYHEY KOBQOULUMEHT

3HadYeHMre IIONPaBOYHOI'O
konbdmMeHTa

[lonpaBouHEM KO3QOMUMeHT Kk
TC

BABUCSIMUI OT

TC

TOJIIMHEL CTEHKM TPpyOOoNnpoBOIa HejbTa (MM) = exp[-0,275 (menbTa->o) ]
[IonpaBOYHEIM KO2QOULIMEeHT k ., 3aBUCAIINY OT
3T
MMHUMAJIbHOM ITUIyOMHEL 3ajloXeHus TpydomnpoBonma (M) :
menee 0,8 wm; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Boyee 1 M k = 0,73




[TIonpaBOUHBIM KO2QbUILIMEHT k oisa YUYaCTKOB

HHO
Iepexonos, BBINIOJIHEHHEIX METOIOM HAKJIOHHO
HalpaBJIeHHOTO OypeHusa (najiee - HHE) :
Ha ydYacTkax BTUX [NEePeXOomoB; k =0
HHO
BHE DBTUX y4aCTKOB k =1
HHO
[lonpaBoOUHEM kO3b0dMLMeHT k IepexonoB uepes
nepl
VCKYCCTBEHHEIE IPEeNaTCTBUA:
Ha Iepexomax dYepes aBTOOOpoIy, XeJie3HEIEe k = 2
OOPOTM UM MHXEHEPHHE KOMMYHUKALIWMA; nep
BHe TIepexomoB JmbOO Ha HUX [IPelyCMOTPEHH k =1
3alMTHEE QYTJIAPE (KOXYXM) M3 CTAaJIbHEIX TPYyO nep
C TrepMeTM3alMeN MeXTpyDOHOT'O NPOCTPpaHCTBa
[TonpaBOUHBIM KO2QbULIMEHT k , YUMTHIB a0
6o
NpVYMEeHEeHMEe MaTepMraJioB M CPEeOCTB KOHTPOJIA [IpU
CTPOUTEJILCTBE &
o1 TPpyOONnpOBOOOB, [IOCTPOEHHEIX B k =1
COOTBETCTBUU C TpebOoBaHUAMU HOPMaTUBHBIX on
IOOKYMEHTOB;
OPY MCIOJIb30BAHUM YJIYUIIEHHEIX MaTEeprajioB U k = 0,07
IOOIIOJIHUTEJIb HEIX CpenCcTB KOHTPOJA npu on
CTPOUTEJILCTBE UM [OCJenyKlen BKCILJIyaTalun
TPpyDOONPOBONOB
[lonpaBOYHBIN xKoabduuMeHT k , YU TEIBaoWUM
KTC
BJAMSAHME TOJIIMHEL CTEHKM TpyOOoNnporOoIa (MM) Ha
YacTOTy pasTrepMeTH3aluy 10 IIPUMUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 mo 10; k =1
KTC
Bosee 10 k = 0,03
KTC
[lonpaBOYHBIM xKoabduLMeHT k ’ YU TEIB A 0WUM
KII3
BIMSAHME I[PMMEHSEMBIX CHMCTEM 3alMTEl OT KOPPO3UM:
nyia TPyOONpOBOOOB, IIOCTPOEHHBIX B k =1
COOTBETCTBUM C TpeOOBaAHUAMM HOPMATUBHEX KII3
IOOKYMEHTOB;
OPY MCIIOJIb30BAHUM YJIYUUNIEHHOM CUCTEMB 3BallMTEH k = 0,16
(TMn ¥ KadeCcTBO MBOJSLMOHHOTO HNOKPBEITMA, KII3
BIIEKTPOXMMUUECKA I 3ammra, BHYTPUTPyOHAasA
OMaTHOCTUMKA M T.II.)
[IonpaBOYHBIM KoabduLMeHT k , 3BaBucaumy oT| k =
pARRDI) pARRDI)
oraMeTpa Tpydonposoma D (MMm) = exp[-0,00156(D-274) ]
[IonpaBOUHBIM KoabbduLuMeHT k , YUMTEIB a0
nep?2

NPOXOXIOEeHMEe TpacCe TpyDOonpoBOIoa dYepes BOIHEE
nperpansl M 3ab0JIOUEeHHBEIE YYACTKU:
OJ18 BOXOHEIX Iperpan

o 3a00JIOUEeHHBIX YyYJacCTKOB

nep




IIpy OTCyTCTBUM Inepexonor

MeTonmoM HHB

hjiziele] BEITIOJIHEHHEBIX

nep

[lonpaBOUHEIM KOBQOULMEHT

ouaMeTpa Tpydonposonma D

k
OIl
(™M)

4

3aBUC AN

oT

k

oIl

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




