3apeructpupoano B Muntocte P® 17 aprycra 2009 r. N 14541

MHUHUCTEPCTBO POCCUICKOM ®EJEPALIMHA IO JEJAM I'PAXKIAHCKON
OBOPOHBI, YPE3BBIYAMHBIM CUTYALIMSIM U JIMKBUJIALIUA
MOCJEJICTBUM CTUXUHNHBIX BEJCTBUI

IIPUKA3
ot 10 uroasn 2009 r. N 404

Ob YTBEPXXAEHUU METOAUKU
OIIPEAEJIEHUSA PACYUETHBIX BEJIMYUH ITOXKAPHOI'O PUCKA
HA ITPOU3BOJACTBEHHBIX OB BEKTAX

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

B coorBerctBun ¢ ®enepanbHpiM 3akoHOM OT 27 gexabps 2002 r. N 184-®3 "O
TeXHU4YeckoM perynmupoBanun" <*> wu [locranoBnenuem [lpaButensctBa Poccuiickoit
@enepauu ot 31 mapra 2009 r. N 272 "O nopsake NHpoBeACHUS pacueToB IO OLEHKE
MOKapHOTo pucKa" <**> mpuka3zpiBaro:

<*> CoOpanue 3akoHomatenbcTBa Poccuiickoit denepamuu, 2002, N 52 (wacts 1), cr.
5140; 2005, N 19, cr. 1752; 2007, N 19, ct. 2293; 2007, N 49, ct. 6070; 2008, N 30 (wacts II),
cT. 3616.

<**> CoOpanue 3akoHoatenbcTBa Poccuiickoit @enepamuu, 2009, N 14, ct. 1656.

YTBCpI[I/ITB npujaraCMyro METOJUKY OIPEACICHUSA paCYCTHBIX BCIIMYHUH IMOXKAPHOI'0 pUCKa
Ha IMMPOU3BOACTBCHHBIX 00BEKTax.

[IepBb1it 3amecTuTenb MUHNUCTpA
P.X.JAJIMKOB

[Ipunoxxenue
K [Ipukazy MUC Poccun
ot 10.07.2009 N 404

METO/UKA
ONPEJEJEHUS PACUETHBIX BEJIMYUH NIOKAPHOI'O PUCKA
HA MPOU3BOJACTBEHHBIX OB BEKTAX
(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)
[. O0ume nonoxeHust
1. Hacrosmmas Meronuka OTpeNeNeHus] PAacYeTHBIX BEIWYMH II0KaPHOTO pHCKa Ha

MIPOU3BOJICTBEHHBIX 00BEKTax (nanee - MeToauKa) yCTaHaBIUBACT MOPSAOK pacueTa BEITHYUH
MO’KapHOTO PUCKA Ha MPOU3BOJICTBEHHBIX 00BEKTaX (Hanee - 00bEKT).



[Tonoxxennst Hactosmer MeToaMKM HE paclHpOCTPAHSIOTCS HA OINPEICICHHE PACUETHBIX
BEJIMYMH TOXKAPHOTO PUCKA Ha MPOU3BOJACTBEHHBIX 00BbEKTaX CIELHUAIbHOTO Ha3HAYEHUS, B TOM
yuciie 00BbeKTaX BOEHHOIO Ha3HAa4YeHMs, OObEKTaX MPOM3BOJICTBA, MepepabOTKU, XpaHEHUS
PaZMOaKTUBHBIX M B3PbIBUATBIX BELIECTB U MATEPUAIOB, OOBEKTaX YHUUTOXKEHHS U XpPAHEHUS
XUMHUYECKOTO OPYKHsI U CPEJICTB B3PbIBAHUS, HA3EMHBIX KOCMHUYECKUX OOBEKTaX U CTAPTOBBIX
KOMILJIEKCaX, TOPHBIX BBIPAOOTKAX, 00BEKTAX, PACIOJIOKEHHBIX B JIECAX.

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

2. PacueTsl 1O OLIEHKE MOKApHOTO PHUCKa IMPOBOJAATCS IYTEM COIOCTAaBJICHMSI PACUETHBIX
BEJIMYMH II0KAPHOTO PHUCKA C COOTBETCTBYIOLIMMHU HOPMATHBHBIMH 3HAYEHHUSIMH TMOXKaPHbIX
pucKoB, ycraHoBieHHbIMU DenepanbHpiM 3akoHOM oT 22 wuions 2008 r. N 123-03
"TexHUYeCcKU! perjlaMeHT o TpeOdoBaHMAX MOXapHOW Oe3omacHocTH" <*> (nmamee -
TexHu4yecKuil periameHr).

<*> CoOpanue 3akoHojarenbcTBa Poccuiickoit ®@enepanuu, 2008, N 30 (uwacts I), cr.
3579.

3. OnpeneneHue pacueTHBIX BEITWYUH MOKAPHOTO pUCKa HA 0OBEKTE OCYIIECTBISETCS HA
OCHOBaHUHU:

a) aHAJIM3a TIO’KAPHOM OMACHOCTH OOBEKTAa;

0) ompeeneHrs YacTOThl peaTn3aliy M0KapOOTIaCHBIX CUTYAIIH;

B) IOCTPOEHHUS IOJIEW OMACHBIX (AKTOPOB IMOKapa JUIsl Pa3jMYHBIX CLIEHAPHEB €ro
pa3BUTHUS;

I) OICHKM TOCIEACTBUN BO3JCUCTBUS OMNACHBIX (DAKTOPOB TOKapa Ha JIIOACH s
Pa3IMYHbIX CLEHAPUEB €r0 Pa3BUTHUS;

1) HaJIW4yusl cucteM oOecnedeHus MOoXKapHOW O€30MacHOCTH 34aHUil, COOpYKEHUH Hu
CTPOEHUM.

4. PacueTHble BEIMYMHBI [I0XKAPHOTO pUCKAa SBISAIOTCA KOJMYECTBEHHOM Mepoii
BO3MOYHOCTH PEaU3aluu MOXKapHOI 0MacHOCTH 00BEKTa U €€ MOCIEACTBUH IS JII0IeH.

KonnuecTBeHHOW Mepoil BO3MOMKHOCTH peaju3alid I0KapHOM OMAacHOCTH OOBEeKTa
SBJIIETCA PUCK T'MOENM JI0Ae B pe3yibTare BO3ACUCTBUS OMACHBIX (PaKTOPOB IOXKapa, B TOM
qucle:

pHUCK rubdenn paboTHUKA 00BEKTA;

PHUCK TUOENH JIF0/IeH, HaXOAAIIUXCS B CETMTEOHOM 30HE BOJIM3H 00BEKTA.

Puck rubenu nroneit B pe3yapTaTe BO3JACHCTBUS OMAcHBIX (DaKTOPOB MOKapa Ha OOBEKTE
XapaKTepU3yeTCs YHUCIOBBIMU 3HAUCHUSIMU HHIUBUIYAIbHOTO U COLMAIBHOTO MOXKapPHBIX
PHUCKOB.

5. [Ina neneit Hacrosimer MeTOOUKH HUCIIOIb3YIOTCS OCHOBHBIE IIOHATHUS, YCTAaHOBIICHHBIE
cratbeil 2 TeXHn4eCcKOoro peraiaMeHTa.

II. O6mue TpeboBaHMS K OTIPEICTICHUIO PACUCTHBIX BETHYUH
MO’KapHOTO PUCKA

AHanu3 noxapHoH OIacHOCTH 00BbEKTa

6. AHanM3 NOXapHOH 0MacCHOCTH 00BEKTa IPEyCMaTPUBAET:

a) aHATM3 MOXAPHOM  ONACHOCTH  TEXHOJOTMYECKOH Cpelpl W MapaMeTpoB
TEXHOJOTMYECKUX IPOIIECCOB Ha OOBEKTE;

0) ompeneneHue TMEPEeYHS MOXKAPOOTACHBIX ABAPHMHBIX CHUTYalldidi W TapaMeTpoB IS
Ka)KJIOTO TEXHOJIOTHYECKOTO TPOIIecca;

B) ONpeAeNieHHe JUIS KaXIOTO TEXHOJIOTHYECKOTO Tpollecca IepeyHs MPHYHH,
BO3HUKHOBEHHE KOTOPBIX TO3BOJISIET XapaKTEPU30BATh CUTYALIMIO KaK MOKapOOIIaCHYIO;



I') MOCTPOCHHE CLEHAPUEB BO3HWKHOBEHUSI M PAa3BUTHS I0XKApOB, BIEKYIIUX 3a COOOM
rudensb Jiroien.

7. AHanu3 TOXAPHOM  ONACHOCTHM  TEXHOJIOTMYECKOM cpeasl U I[apaMeTpoB
TEXHOJIOTHYECKMX IPOLIECCOB Ha OOBEKTE NpelycMAaTpUBAET COINOCTAaBJICHHUE IOKa3aTesneil
MI0’KapHOM OMACHOCTH BEIECTB M MAaTEPHAJIOB, 0OPAIAIOIIUXCSI B TEXHOJIOTHYECKOM IpolLecce,
C mapaMeTpaMM TEXHOJIOTHYECKOIo MpoLecca.

[lepeueHp NMOTEHIMANBHBIX MCTOYHUKOB 3a)KUTAHUS MOXKAPOOIMACHON TEXHOJIOTMYECKOM
Cpelibl OTpeAeseTcs] OCPEICTBOM COMOCTABICHUS apaMeTPOB TEXHOJIOTUYECKOTO IpoLecca 1
MHBIX UCTOYHUKOB 32)KUTaHUs C TIOKa3aTeJIIMU [O’KapHOU OIMMACHOCTH BEIIECTB U MaTEpUAIIOB.

8. OmpezneneHue mnepeuHs MOXKApPOOMACHBIX aBapUMHBIX CHUTYyalMil W MHapaMeTpoB s
KaXKJOTO TEXHOJIOTUYECKOTO IIpolecca OCYILECTBISETCS Ha OCHOBE aHajlu3a I0KapHOU
OMACHOCTH KaXKJOT0 M3 TEXHOJOIMYECKUX MPOLIECCOB, MPEAYCMaTPUBAIOLIEr0 BBIOOp CUTYaLIUH,
IIPU pean3alii KOTOPhIX BO3HUKAET OMACHOCTb IS JIO/IeH, HAXOASIIUXCS B 30HE MOPaKEHUS
OMacHbIMU (aKTOpamMu I0’Kapa, B3pbIBA U CONYTCTBYIOLUIUMHU IPOSIBICHUSIMU OIACHBIX
(hakTOpoB moxKapa.

He nonnexar paccMOTpeHUIO CUTYallH, B PE3yJabTaTe KOTOPHIX HE BO3HUKAET OMACHOCTb
JUISL JKU3HU U 3[J0POBBS JIIOJIeH. DTU CUTyallud HE YYUTHIBAIOTCS IPU pacyeTe MOKApHOTO PUCKA.

9. Inst xaxaoi MmokapoornacHOM CUTyallMM Ha OOBEKTE HMPUBOJAUTCS OMHCAHHUE MPUYHH
BO3HMKHOBEHHUS U PA3BUTHs MOXKAPOOIMACHBIX CUTYallUid, MECT UX BO3HUKHOBEHUS U (PaKTOPOB
M0’Kapa, MpeACTaBISAIONUX ONACHOCTh JJIs KU3HU U 370POBbsI JIIOJEH B MECTax UX MpeObIBaHMUS.

10. Jna ompeneneHus NPUYMH  BO3HUKHOBEHMSI  MOXAPOOIMACHBIX  CUTyalUd
paccMaTpuBalOTCS COOBITHS, peanu3alus KOTOPhIX MOKET MPUBECTH K 00pa30BaHUIO roproyeit
Cpelbl U MOSIBICHUIO UCTOYHMKA 3KUTaHUSL.

HaubGonee  BeposATHBIMH  COOBITHSIMH, KOTOpPbIE  MOTYT  SIBISTHCS  HPUYHMHAMMU
MI0’KapOONACHBIX CUTYallUi Ha 00BEKTaX, CUUTAIOTCS CIAEAYIOLIUE COOBITHSL:

BBIXOJ] MapaMEeTPOB TEXHOJOTUYECKUX IPOLIECCOB 3a KPUTHUECKUE 3HAYCHHS, KOTOPBIH
BbI3BaH HAapyUICHHUEM TEXHOJOTHYECKOro perjiaMeHTa (Hampumep, MEepesuB KHUAKOCTU IpH
CJIMBO-HAJIMBHBIX OIEpalusaX, pa3pyllieHue o0opyl0BaHUs BCIIEJACTBUE IPEBBIIICHUS JaBJICHUS
[0 TEXHOJIOTUYECKUM IPHUYMHAM, MOSBJIEHUE UCTOYHHKOB 3a)KUTaHUSA B MECTax 00pa3oBaHUs
rOpIOYMX I'a30M1apOBO3AYILIHbIX CMeCei);

pasrepMeTu3anys TEXHOJOTHYECKOro 000py10BaHus, BbI3BAHHAS MEXAHUUYECKUM (BIUSHUE
MOBBIIIEHHOTO WJIM NOHWKEHHOTO JaBJICHUS, TUHAMUYECKUX HArpy30K U T.II.), TEMIEPAaTypHbIM
(BIMSIHME MOBBIILIEHHBIX WIN MOHM)KEHHBIX TEMIIEPATYP) U arpeCCUBHBIM XUMUYECKUM (BJIMSIHUE
KHCJIOPOJIHOM,  CEPOBOJIOPOJAHOM, AIEKTPOXUMUUYECKOM ©  OMOXMMHYECKOW  KOPPO3UH)
BO3ACHUCTBUSIMH;

MEXaHUYECKOE MOBPEXJIEHUE 000PYAOBaHUS B pe3ysbTaTe OMIMOOK paOOTHMKA, MaJACHUS
IIPEeIMETOB, HEKAYE€CTBEHHOI'O IIPOBEJACHUS PEMOHTHBIX U pErjaMeHTHBIX paboT U T.I.
(HampumMmep, pasrepMmeTu3anus 00OpyIOBaHUS WIM BBIXOJ U3 CTPOS 3JIEMEHTOB €ro 3allluThl B
pe3yibTaTe MOBPEXKACHUS IPU PEMOHTE WM CTOJKHOBEHHS C IKEJIE3HOJOPOKHBIM WIIU
ABTOMOOWMJIBHBIM TPAHCIIOPTOM).

11. Ha ocHoBe aHayiM3a MoKapHOH OMacHOCTU 00BEKTa, MPU HEOOXOJUMOCTH, TPOBOAUTCS
OmpejiefiecHue KOMIUIEKCA JIOMOJIHUTENbHBIX  MEpPONPUSTUN, H3MEHSIOIMHUX IapaMeTphbl
TEXHOJIOTHYECKOIO MpolLiecca 10 YPOBHsI, 00eCTIeYNBAIOIIET0 JOMYCTUMBII MOKapHBII PUCK.

12.  Jlnsg  BBIABJIEHUS  IOXApOOMACHBIX  CUTyallMd  OCYHIECTBIISIETCA  JICJICHUE
TEXHOJIOTHYECKOTO 000pYy/I0BaHMS (TEXHOJOTUYECKUX CUCTEM), IPH UX HAIMYMU Ha OOBEKTE, HA
y4acTKM. YKa3aHHOE JEJICHHE BBINOJHSIETCS MCXOAS M3 BO3MOXHOCTU  pa3fesibHOM
repMeTU3alluy 3TUX YYacTKOB IIPH BO3HUKHOBEHUM aBapuu. PaccmaTrpuBaroTcs MoapooracHble
CUTYallMi KaK Ha OCHOBHOM, TaK U BCIIOMOTaTeJIbHOM TEXHOJIOTUYECKOM o0opynoBanuu. Kpome
3TOT0, YUUTHIBAETCS TaKKE€ BO3MOKHOCTh BOSHHUKHOBEHHS IOKapa B 3[JaHUSIX, COOPYKEHHUSIX U
CTpOeHUsX (Hajnee - 37aHMs) pa3IM4YHOIO HA3HAYEHUS, DACIOJIOKEHHBIX Ha TEPPUTOPUU
oOBeKTa.



B nepedyHe moOKapooNacHBIX CUTyallMd NPUMEHUTENBHO K KaXKIOMY YYacTKy,
TEXHOJIOTUYECKOM YCTaHOBKE, 3/1aHUI0 OOBEKTa BBIACISAIOTCA TPYIIBl  MOKapOOHACHBIX
CUTYyallMil, KOTOPBIM COOTBETCTBYIOT OJMHAKOBBIE MOJEIN IPOLECCOB BO3HUKHOBEHUS U
pa3BUTHA.

[Ipp anamm3e MOXKApOOMAacHBIX  CHUTYyallMld, CBSA3aHHBIX C  pa3repMeTH3anueu
TEXHOJIOTUYECKOTO O000PYAOBAaHMSI, PACCMATPUBAIOTCS YTEUKUM NPU Pa3IUUHBIX JHaAMETpax
UCTEYEHUs (B TOM 4YHUCIIE MaKCUMaJbHbIE - IPU IOJHOM pa3pylIeHHUH OOOPYAOBAHUS WM
IO IBOASIIIIMX/OTBOJATIMX TPYOOTIPOBOJIOB).

Omnpenenenre 4acTOThl peain3aly M0KapoONacHbIX CUTYaLUN

13. na ompeneneHus YacTOThl pealu3alid I[0XKapOOMacHbIX CUTyalud Ha OOBEKTe
UCIOJIb3YEeTCsI MHPOpMaIus:

a) 00 oTKazax 000pyI0BaHUSI, UCTIOTIB3YEMOTO Ha OOBEKTE;

0) 0 mapameTpax HaJe)KHOCTH HUCIIOIB3YEeMOTO Ha 00BEKTE 000PYIOBaAHUS;

B) 00 OIIMOOYHBIX IEUCTBUAX paOOTHHUKA 00BEKTA;

I') O TUAPOMETEOPOJIOTHYECKON 0OCTAaHOBKE B palilOHE pa3MelLIeHHs 00bEKTa,

1) 0 reorpaduyecKux 0COOCHHOCTSX MECTHOCTH B pallOHE pa3MeIeHUs 0ObEKTa.

14. Jlns ompeneneHuss YaCTOThI peajH3alMyd IOXAPOOMACHBIX CHTYallMd MOTYT
WCTIONIb30BAThCS CTATHCTUYECKUE JAHHBIE 10 AaBAPUHHOCTH WIJIM pACUETHHIE JaHHBIC IO
Ha/ICKHOCTH TEXHOJIOTUIECKOTO o0opynoBaHus, COOTBETCTBYIOIIHE cnenuduke
paccMaTpuBaeMoro oObeKTa.

15. Mudopmamus 0 yacToTax peajlu3allM I0XKapOOMAaCHBIX CUTyalud (B TOM 4YHCIIE
BO3HUKIIUX B pe3yJbTaTe OMMOOK pabOTHHKA), HEOOX0AMMas JJII OLIEHKH PHUCKA, MOXKET OBbITh
MOJTydeHa HETOCPEJCTBEHHO M3 JaHHBIX O ()YHKIHMOHHPOBAHWU HCCIETyEMOTO OOBEKTa MU W3
JTaHHBIX O (PYHKIMOHUPOBAHWH JAPYIHX MOJOOHBIX O0OBEKTOB. PekoMeHmyeMble CBEICHUS IO
YacTOTaM pealn3alii WHUIMUPYIOMIKX M0KapOOTIACHBIE CUTYAIlMd COOBITHH JJISi HEKOTOPBIX
TUTIOB 00OpYMOBaHUS OOBEKTOB, YACTOTAM YTEUEK W3 TEXHOJOTHYECKHX TpPYOONpPOBOAOB, a
TaKKe YacTOTaM BO3HHKHOBEHHS IIOKapoB B 3JIaHMIX IMPHUBEAEHBI B TpmiokeHun N 1 K
Hacrosuen Meroauke.

[TocTpoenue noselt onacHbIX (PaKTOPOB MOXKAPa ISl Pa3IUYHBIX
CLIEHapUEB €ro pa3BUTHUS

16. IIpu noctpoeHun nosiei onacHbIX (aKTOPOB IMOXKapa Ui Pa3IUYHbIX CLIECHAPUEB €ro
Pa3BUTHSI YUUTHIBAIOTCS:

TEIJIOBOE M3JIydeHUe Npu (akeIbHOM T'OPEHUH, MOXkKapax MPOJUBOB FOPIOYMX BEIIECTB Ha
MIOBEPXHOCTh U OTHEHHBIX Il1apax;

130bITOYHOE JIaBJICHUE W MMITYJIC BOJIHBI JABJICHUS IIPU CTOPAHUU ra30NapoBO3yLIHOM
CMECH B OTKPBITOM IPOCTPAHCTBE;

M30BITOYHOE JaBJICHUE U UMITYJIC BOJIHBI JaBJICHUS TIPH pa3pbiBe cocynaa (pe3epByapa) B
pe3yibTaTe BO3JACHCTBHS Ha HErO ouara rnoxkapa;

130bITOYHOE JAaBJIEHHUE IPU CTOPaHUM ra30MapOBO3AYIIHON CMECH B IIOMEIICHUH;

KOHLIEHTpAlLKs TOKCUYHBIX KOMIIOHEHTOB IIPOJAYKTOB TOPEHHUSI B [IOMEIICHUN;

CHIDKEHHE KOHIIEHTPALMU KUCIOPOa B BO3AyX€E MOMEIIECHNUS;

3aJIpIMJIEHHE aTMOC(Ephl MOMEIIEHUS;

cpenHeoObeMHas TemMrepaTypa B IOMEUICHUH;

a63ar uckioueH. - [Ipukaz MUC PO ot 14.12.2010 N 649;

paciupsrouecs MpoayKThl CrTOpaHUs MPU peaanu3alii NoxkKapa-BCIIbIIIKH.

OrneHka BENWYWH YKa3aHHBIX (PaKTOPOB IMPOBOJUTCA HA OCHOBE aHalM3a (DU3UYECKUX
SIBJICHUH, TPOTEKAIOUIUX MpPH I0XKApPOOMAaCHBIX CUTYyalUsAX, IOXKapaX, B3pbiBax. Ilpu sTtom
paccMaTpuBalOTCs CIEAYIONIME MPOLECChl, BO3HUKAIOIIKUE IMPH pealu3aluu MO0KapOONacHbIX



CUTyallull W TMO0XapoB WJIM SBISIOUIMECS HUX TMOCIEACTBUAMU (B 3aBUCUMOCTH OT THUIIA
000pyI0BaHUS U 0OPAIAIOIINXCS Ha 0OBEKTE TOPIOYMX BEIIECTB):

UCTEUYEHHUE KUJKOCTU U3 OTBEPCTHS;

UCTEYEHUE ra3a U3 OTBEPCTHS;

nByX(a3HOE UCTEUEHUE U3 OTBEPCTUS;

pacTekaHue KUIKOCTH NP pa3pyLIeHUU 000py10BaHUS;

BBIOpPOC raza npu pa3pylieHuu 000pyJ0BaHUS;

(bopMHpOBaHKE 30H 3ara30BaHHOCTH;

CropaHMe ra3ornapoBO3AYILIHON CMECH B OTKPHITOM IIPOCTPAHCTBE;

paspylieHle cocyJa C IEeperpeTo JIerkoBOCIUIAMEHSIOIIENHCS KHUAKOCThIO, TOproYei
KHUJIKOCTBIO WJIH CKIDKEHHBIM TOPIOYHM Ta30M;

TEIJIOBOE U3JIYYEHHE OT MOXKapa MpoJIrBa WM OTHEHHOI'O 11apa;

peayinzalys noxapa-BCIIbIIIKHY;

a63ar uckioueH. - [Ipukaz MUC PO ot 14.12.2010 N 649;

HCIIapEeHUE KUAKOCTU U3 IPOJIUBA;

00pa3zoBaHue Ta30MapOBO3AYIIHOTO 001aKa (Ta3sl U Maphl TSHKENIEE BO3IyXa);

CrOpaHue Ta30MapoBO3AYIIHOW CMECH B TEXHOJOTMYECKOM OOOpYJIOBaHUU  WIH
MTOMEIICHUN;

M0Kap B IOMEUICHUH;

(akeabHOE TOPEHUE CTPYU KUAKOCTU U/UIIH ra3a;

TEIJIOBOE U3IYYEHHE ropsLIero 000py10BaHuS;

BCKHUIIaHKME U BBIOPOC ropsiiel ®UAKOCTH IPU MOKape B pe3epByape.

Takxe, npu HEOOXOAUMOCTH, PaCCMATPUBAIOTCSI UHBIE MPOLECCHI, KOTOPbIE MOTYT HMETh
MECTO MPU BO3HUKHOBEHUH M0KapOOIIACHBIX CUTYAIMil U M0KapPOB.

17. Jdns omnpeneseHWs: BO3MOXKHBIX CIICHAPHEB BO3HMKHOBEHHS W Pa3BUTHUS I10KAPOB
PEKOMEHAYETCSl UCIOJIb30BaTh METOJ JIOTUYECKUX JIEPEBHEB COOBITUH (Hanee - JIOrMYecKoe
JIEPEBO).

CueHapuii BO3HUKHOBEHHSI W pa3BUTHUS I0XKAPOOMACHOM cuTyanuu (moXkapa) Ha
JIOTUYECKOM JIEpEBE OTpakaeTcs B BUJE IOCIEAOBATEIbHOCTH COOBITUA OT HCXOAHOTO JI0
KOHEYHOT0 cOOBITHS (Jjajiee - BETBb JIepeBa COOBITHIN).

[Ipouenypa nocTpoeHus JOTUYECKOTO JIepeBa COOBITUM IpHBeIeHa B MpuiIokeHuu N 2 K
Hacrosuen Meronuke.

[Ipu nocTpoeHuu JIOTUYECKOTO JIepeBa COOBITUI UCTIOIB3YIOTCS:

YCIIOBHAsl BEPOATHOCTb PEAJU3allMU Pa3IUYHbIX BETBEH JIOTUYECKOTO JepeBa COOBITHHA U
repexo/ia NoKapoonacHO! CUTYalluy WX MOKapa Ha Ty WM UHYIO CTaJIUI0 Pa3BUTHUS;

BEPOSTHOCTh 3(h(PEeKTUBHOTO cpabaThIBaHUSI COOTBETCTBYIOIINX CPEJCTB MPEAOTBPALICHUS
WIK JIOKAJIM3AallMM [0KapOONacHOW CHUTyallud WM ToXapa (IpUHUMAaeTcss HCXOAd U3
CTaTUCTHUYECKUX JAaHHBIX, IYyOJMKYyeMbIX B Hay4dyHO-TeXHHUeckoM KypHane '"l[lokapnas
0€30MacHOCTh" WJIM 110 MACTIOPTHBIM JJaHHBIM 3aBOJIa-U3rOTOBUTENS 000PYI0BaHNUSA);

BEPOSITHOCTh  MOPAKEHUSI PACIHOJIO)KEHHOTO B 30HE I0OXKAapa TEXHOJOTHYECKOrOo
o0opy/noBaHUsA M 3/aHUN OOBEKTa B pe3ylbTare BO3ICHCTBHS HAa HUX OMNAcCHBIX (PaKTOPOB
0’Kapa, B3pbIBa.

18. OueHka onacHbIX (PaKTOPOB IOKapa MPOBOAUTCS C MOMOIIbIO METOIOB, IPUBEIECHHBIX
B npuiiokeHnu N 3 k Hacrosuien Mertoauke.

OneHka nocieCTBUM BO3IEHCTBUS ONMACHBIX (PaKTOPOB IMOXKapa
Ha JIIo/IeN U1 pa3IMYHbIX CLIEHAPUEB €ro Pa3BUTH

19. Onenka nocneAcTBUIl BO3AEHCTBUS ONIACHBIX (PAKTOPOB IOKapa, B3pbIBa Ha JIOJIEH AJs
Pa3IMYHbIX CLIEHAPUEB UX Pa3BUTHS OCYIIECTBIIAETCS Ha OCHOBE CONOCTaBIEHUS HH(POPMALIUU O
MOJENUPOBAHUN JUHAMUKHM ONAacHbIX (PAKTOPOB IOKapa Ha TEPpPUTOpUM OOBEKTa U
MpWIErarome K HeMy TeppUTOpUU U MHPOpPMALMU O KPUTHUYECKUX JJIS KU3HU U 3/I0pOBbS



JOJIeH 3HAYEHMSIX OMACHBIX (DAKTOPOB IMOXkapa, B3phIBa. I 3TOT0 MCHOJB3YIOTCS KPUTEPUHU
MMOPaKEHHUS JIFOCH OMacHBIMU (DaKTOpaMu Mokapa.

20. IIpu onieHke MOCIEACTBUN BO3ICUCTBHS OMACHBIX (PaKTOPOB TMOKapa, B3PhIBA HA JIFOIEH
JUISL  Pa3IMYHBIX CIEHAPUEB PAa3BUTHS IMOKAPOOIMACHBIX CHUTYallMHd MPEIyCMATPUBACTCS
OTpeNIeJICHuEe YHCIa JIFOCH, TMOMAaBIINX B 30HY IMOPAXEHHUS OMAcCHBIMH (DaKTOpaMu MoXkapa,
B3pbIBA.

JIns OUEHKM MOKAPHOTO PHUCKA HMCHOJB3YIOT, KAK IMPAaBUJIO, BEPOSTHOCTHBIE KPUTEPUU
MOpPOKEHHUS JIIOJeH omacHbIMU  (pakTopamu mokapa. JleTepMUHUPOBAHHBIE KPUTEPUH
KCMOJIb3YIOTCSI TP HEBO3MOYKHOCTH NMMPUMEHEHHUS BEPOSITHOCTHBIX KPUTEPHEB.

JleTepMHUHUPOBAHHBIE W BEPOSITHOCTHBIE KPHUTEPUU OLEHKH MOPAXKAIOMIEro JEHCTBUSA
BOJIHBI JIaBJICHHUSI W TEIUIOBOTO W3JIYYCHMsI Ha JIIOJCW TpPHUBENCHbI B TpwiokeHnn N 4 K
Hacrosuen Meroauke.

AHanu3 HAJIMYUsL CUCTEM 00€CTICUeHHUsI TI0KapHOM
0€30MacCHOCTH 3/1aHUM

21. Ilpu ananu3e BIMSHHUS CHCTEM OOeCIeYeHMs IOXKapHOW O0e30macHOCTH 3JaHUN Ha
pacueTHble BEJIMYMHBI [0KAPHOIO pHUCKA IPEIyCMATPUBACTCS PACCMOTPEHHE KOMILIEKca
MEpPOTIPUATHI 110 0OECIIEUEHUIO MTOKAPHON OE30MaCHOCTH 00bEKTA.

[Ipu sTOM paccMmaTpuBalOTCs CIEIYIOIIME MEPONPHUSATHS MO OOECHEUEHUIO0 MOKAPHOU
0€30I1aCHOCTH:

MEpOTIPUATHS, HAIIPABJICHHbIE HA MTPEI0TBPAILEHUE 110XKapa;

MEPOTIPUATHS 110 IPOTUBOMOKAPHOH 3aIIUTE;

OpraHU3aMOHHO-TEXHUYECKUE MEPOIIPUATHS 110 00ECTIEYEHUIO 0KAPHON O€30MacHOCTH.

22. Mepomnpustuss 1o o0OeCHeYeHHI0 TOXKapHOM Oe30MacHOCTH YUYUTBIBAIOTCS IPU
ONpEJENIEHUH 4YacTOT pealu3alli IO0KapOOMACHBIX CHUTYallMii, BO3MOXXHBIX CII€HapUEB
BO3HMKHOBEHHUS M Pa3BUTHUA IOXKAPOB U MOCIEACTBUI BO3JIEHCTBUS ONACHBIX (PAKTOPOB IMoOKapa
Ha JIo/Ie Ui pa3IMyYHbIX CLIEHAPUEB €r0 Pa3BUTHS.

[II. TIopsnOK BEIYKCIEHUS PACYETHBIX BEIUYHH I10KAPHOTO
pHUCKa Ha 0ObEKTE

23. Pacuer 3Hauenuii WHAUBUAYAJIBHOTO WU COLUAJIBHOI'O IMOXKAPHBIX PUCKOB B 3JaHHAX U
Ha TEPPUTOPHUH OOBEKTa, a TaKkKe B CEIUTeOHON 30HE BONM3M OOBEKTa MPOBOJIUTCS C
HUCIIOJIb30BAHHUEM B Ka4d€CTBE HpOMe)I(YTO‘{HOfI BCJIMYMHBI 3HAYCHHA COOTBCTCTBYIOILICTO
MOTEHIIMAIFHOTO TIOXKAPHOTO PHCKA.

[ToTeHManbHBIN MOKapHBIA PUCK HA TEPPUTOPUU OOBEKTA
U B celUTeOHOMN 30HE BOIM3U 00BEKTa
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24. BeynmumHa IMNOTEHLUMAJILHOT'O IIOXAapHOTO pucka P(a) (rom ) (manee -
INOTEHLMAJIbHEI PUCK) B OIpPEeneJIeHHOM TOouKe (a) xak Ha TeppuTOpPUM ODBEKTA
U B CceluTebHOM 30He BOIM3M OOBbeKTa olnpenejigeTcs 0 dopMmyJie:

J
P(a) = SUM Q (a) x Q , (1)
j=1 d3 ]
roe J - UMCJIO CLEHapMeB pPa3BUTUA [IOXAPOOIACHBIX CUTyaluy (IIOXaposB,
BeTBEM JIOIMUECKOT'O IOepeBa COOBITUM) ;
Q (a) - yCJOBHad BEPOATHOCTL I[OPAaXeHMS dYeJiIoOBeKa B OIpPpeleJIEHHOM TOuKe
dj
TEPPUTOPUN (a) B pe3yJbTare peanmzaumnum j-ro CUeHapusa pPasBUTUS

IIOXapooIllaCHBIX CMTyaLU/H\/J[, oTBedYammero OornpeneJIEeHHOMY VHVMIMMPYRIEMY aBapmio



COORITHIO;
Q - dYacToTa peaaMz3aluuMM B 2 TedeHMe TIona Jj-T0 CclUeHapusa Pa3BUTUA
J
-1
[IOXapOOIaCHEIX CUTyaluul, T'On

VYCil0BHBIE BEPOSATHOCTU MOPAXKEHUS YEJIOBEKa 0y(a)
MOPAXKEHUS JII0JIeH OMAaCHBIMU (PaKTOpaMH Moxapa, B3pbIBa.

(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)

[Ipu pacuere pucKa paccMaTpUBAIOTCS DPA3JIUYHBIE METEOPOJIOTUYECKHE YCIOBUSL C
TUMWYHBIMU HAIPaBJIECHUSMHU BETPOB U 0KUAAEMOI 4aCTOTON MX BOZHUKHOBEHHUSI.

25. llpu mpoBeneHHMH pacyeTa pPHUCKA NPEIyCMaTPUBACTCA PACCMOTPEHUE pPa3INYHBIX
MI0’KapOOMNACHBIX CUTYallUH, OMpEeJesieHue 30H MOpaXEHUs OmacHbIMU (hakTopaMu MoKapa,
B3pbIBAa U YaCTOT pealn3alMM YKa3aHHBIX M0’KapoomacHbIX cutyanuil. [nst yno6cTBa pacueTos
TEPPUTOPUS MECTHOCTHM MOXKET pa3lesiaTbCcsd Ha 30HBI, BHYTPU KOTOpbHIX BenuuuHbl P(a)
10JIAratoTCsl OJUHAKOBBIMHU.

26. B HeoOXoIUMMBIX cCily4asX OLIEHKa YCJIOBHOM BEPOSITHOCTU MOPaXEHHsI ueloBeKa
MIPOBOJUTCSI C YYETOM COBMECTHOTO BO3JIEHCTBUS OoJiee 4eM OJHOro omacHoro ¢akropa. Tak,
HampuMmep, i1 pacuera YCJIOBHOM BEPOSTHOCTU MOPAXKEHHUS YEJOBEKa IPHU peanu3aluu
CLIEHapusl, CBSI3aHHOT'O CO B3PBIBOM PE3epBYyapa C JIEFKOBOCILIAMEHSOLIEHCS AKUAKOCThIO (Jaee
- JIBX) non naBieHmeM, HaxOJAIIETOCS B odYare Mokapa, HEOOXOJMMO YYUTHIBATh, KPOME
TEIJIOBOTO M3JyYEHHs] OTHEHHOTO 1I1apa, BO3ACHCTBHE BOJIHbI aBJICHUS.

OTPENEINAIOTCA 0 KPUTEPUAM

YcyoBHasA BEPOSTHOCTD nopaxeHus yeJioBEeKa Q (a) oOT COBMECTHOIO
dj
He3aBUCHMOTI'O BOB,I[@IZCTBI/[H HeCKOJIbKVMMM OIla CHBIMM @aKTOpaMV[ B pesyjirTaTre
peanmzauum Jj-T0 ClLeHapusa Ppas3BUTUS [IOXAPOOIIACHEIX CUTyauuM onpelesiseTcs IIo
dbopmysie:
h
0 (a) =1 - I (1-0Q x2Q (a)), (2)
dj k=1 k djk
roe h - umMcJo paccMaTpMBaeMbIX OIIaCHBIX GaKTOpPOB;
Q - BEepOATHOCTbL pealMs3aluuu k-To omacHoTro dakTopa;
k
Q (a) - yCcnoBHasg BEPOATHOCTB HNOpaxeHMs K-bM ONAaCHEM QakKTOPOM.
djk

[ToTeHuManbHBIN PUCK B 3IaHUSIX 00BEKTa

-1
27. BeyJmumMHa IOTEeHUMAJILHOT'O pucCKa P (rom ) B 1-OM TIIOMEUEHUM 3OAHUSA
i
WM [IOXapHOT'O OTCeKa 3JaHud (manee - 3pOaHuUAa) obbekTa olIpenejygeTcs I10
dbopmysie:
(B pen. Illpukaza MUC PO or 14.12.2010 N 649)
J
P =SUMQ x Q , (3)
i =1 7 dij

roge J — 4uMCJIO CLIEHapMeB BO3HMKHOBEHMA I1OXapa B 3IOaHUM,

-1
Q - yacToTa peajM3alMM B TedyeHMe TIoIa Jj-T'0 CLeHapus oxapa, I'on ;
J
Q - YCJIOBHAS BEpPOATHOCTL I[IOPaXeHMs UYeJioOBeKa IIPpU eT0 HAXOXIEeHUM B
dij
i-oM moMemeHMM npyu peanmszauuy j-T'O CLeHapus Ioxapa.
28. VYcJiOBHas BEPOSTHOCTHL I[OPaXeHMs UYejioBeka Q onpenesyseTcs IO

dij



dbopmysie:

Q = (1 -P ) x (L =D ), (4)
dij 2i7 ij
roe P - BEpPOATHOCTBL DBakKyalMM JIOIEM, HAXONANMXCS B 1-OM IIOMENEHUN
217
30aHUs, [OPY peanusaluuyu J-I'0 CleHapusa Ioxapa;
D - BEPOATHOCTL 20OeKTMBHOM pPabOTH TEXHUUECKUX CPENCTB IO OOeCledeHMo
i3
0e30MnacHOCTM JIoIel B 1-OM I[IOMelleHMM IIpM peanmM3auuy j-T'0 ClLeHapus oxapa.
29. BeposATHOCTBL 5BBakyaumum P omnpenejyfgeTcsa o dopmyJe:
3ij
P =1 - (1 -P ) x (1 - P ), (5)
Chly! 3.1i7 I0.Bij
roe P - BEPOSATHOCTHL SBakKyalMUM JIOIEM, HaXOIAWMXCS B 1-OM IIOMEIeHUM
3.117
30aHUs, [0 SBaKyalMOHHHM NIyTAM IPpM peanmMs3aluuy j-T'0 ClLeHapus oxapa;
P - BEpPOATHOCTbL BHIXOHA M3 3OaHMA Joneu, Haxogdmmxcsa B 1-oM
O.Bij
IIOMEEeHV, 4Yepes3 aBapI/H\/J[HbIe MJIM VMHBIE BBIXOIBI.
[Ipr OTCYyTCTBUM HOAHHBIX BEPOATHOCTE P IOONyCcKaeTCsa IPUHMMATL PaBHOMU
O.Bij
0,03 npu HaIUMuMM aBaAPUMHBEIX MM MHBIX BEIXOHOB M 0,001 mpu MX OTCYTCTBUM.
30. BeposATHOCTB DBaKyalMM 10 3BaKyaLMOHHEM IIyTaM P onpenesyiseTcsda I10
3.01i7
dbopmysie:
0,8 x Tay -t
61117 Pij
———————————————————— , ecqau t < 0,8 x Tay < t + Tay
Tay Pij Sty Pij H.2ij
H.3
P = <
(6)
3.017 0,999, ecm t + Tay <= 0,8 x Tay
Pij H.2ij 61117
0,001, ecnu t >= 0,8 x Tay
Pij 61117
Toe Tay - BpeMsa OT Haudajla peajnmMs3auumy j-To ClLeHapus [oxapa o
i
OJIOKMPOBAHMSA DBaKyaLUMOHHEIX IIyTeM B pe3yJjibTaTe pPacCIpOCTPaHeHMsa Ha HUX
OInacHHEX GakTOpOB IHoOXapa, VMEKUMX IIpenejibHO HOONYyCTMMEBIE IJiS JIoOeV 3HadeHMS
(BpeMa OJIOKMPOBAHMUA 5BAKYALMOHHEIX NIyTeM), MUH.;
t - pacueTHOe BpeMsa 5SBakyaluuu JIOIOeM M¥3 1-T'0 OMEUeHMs IPY J—OM
Pij
CLleHapumM Inoxapa, MUH.;
Tay - MHTepBaJl BpeMeHM OT Hauaja pealms3auumu Jj-T'0 CleHapus I[oxapa
H.3ij
0O Hauaja BBaKyauumu Juoley M3 1-To noMeleHMs, MUH.
31. Bpemsa OT Hauajla noxapa IO Hauajla ®BaKyaluuu JIOOen Tay OJ19 3OaHUM
H.3

fes cCcuHUCTeM OIOBElEeHUs OIpelesigeTcsa 10 pes3yJbTaTaM MCCJeIOBaHMs [NOBeIeHUs
moneﬁ IIpy rnoxapax B 3OaHMAX KOHKPETHOI'O Ha3HA4YEeHMA.
HpM HaJIM4uMmM B 30aHnUMm CHCTEeMBI OIIOBEIEeHMSA mo,ueﬁ O IoXape M ylipabBJIEHUA
sBakyalMen Joneyr B 30aHuaAx (majlee — COYD) Tay NIPVHMMaEeTCsa PaBHBEM BPEeMeHU
H.S
Cpa@aTbIBaHMF[ CUCTEMEL C YyUYETOM €€ MHEPLMOHHOCTU. HpI/I OTCYTCTBUMA H@O@XOIU/IMI:IX



VICXOOHBIX IOaHHBIX IOJI ONpenesyieHMsd BPeMeHM Hadajla SBaKyaluumu B 3ITaHuax bes3 COYD

Tay OONyCKaeTcs NpuHMMaTb paBHeM 0,5 MMH. - IJjig sTaxa noxapa ¥ 2 MMH. -
H.D
IOJIS BBIIEJIEXAUMX DTaxel.

32. Ecim MecTOM BO3HMKHOBEHMS I[OXapa SBJISETCS 3ajiIbHOE IIOMEUleHMe, TIe
nmoxap MOXeT OBTE OOHapyXeH OOHOBPEMEHHO BCEeMM HAaXOIAWMMMCS B HEM JIOObMM, TO
Tay IOONyCKaeTCs MNPUMHYMMATbL PAaBHBEIM HYJIO.

H.D
B »TOM cCiiydyae BEPOSTHOCTB P onpemejyisgseTcsa no odopwmyre:
3.1017
0,999, ecnmu t < 0,8 x Tay
Pij BJ1i]
P = < . (7)
3.0117 0,001, ecnu t >= 0,8 x Tay
Pij BJ1i]j

33. Bpems or Hayasa moxapa 10 OJIOKMPOBAaHMS 3BaKyallUOHHBIX MyTE€H B pe3yJbTaTe
pacnpocTpaHeHUsT HAa HHUX OINACHBIX (DAaKTOPOB TOXKapa U pacueTHOE BpeMsl HBaKyalluu

ONIPEAEIISIOTCS IO METOJaM, MIPUBEACHHBIM B pWIoKeHUH N 5 K HacTosmer Metoauke.
PacueTHOE BpeMH SBaKyaluum t paCCLH/ITbIBaeTCH HpI/I MaKCVMaJIBHO BOSMO)KHOﬁ
Pij
PAaCYeTHOM UMCJIEHHOCTM JIOOeM B 3IaHUM, OINpenesigeMOM Ha OCHOBE peleHUM II0
opraHM3aUuMy DSKCIJIyaTaluuu 3O0aHMs, OT Haubojee yHOaJIEHHOM OT 32BaKyalMOHHEBIX
BBIXOOOB TOUYKMU i-ro momMmemeHusa. JJOnyCKaeTCs OIpenesieHMe PaCuUyeTHOT'O BPEeMEeHU
SBaKyalll Ha OCHOBEe SKCHepV[MeHTaI{bHIﬂX IOaHHBIX .
HHH onpeneneHM,q YKas3aHHEIX BhIIe BeJIMYMH Tay n t IOoIycKaeTcsa
61117 Pij
IOOINIOJIHUTEJIBHO MCIIOJIBE30BATH MeTOOHI, cogepxaummecsda B MeETOIMKax OolpeneJieHnA
paCHeTHbIX BeJIMUVH nomapHoro pMCKa, yTBep)K,HeHHbIX B YCTaHOBJIEHHOM HOpHI[Ke.

34. Ilpu ompeneneHuu BEIWYMH NOTEHUUAIBHOIO pHUCKAa JUIsi pabOTHUKOB, KOTOpBIE
HaxXoJsATCsl B 3JaHUM HA TEPPUTOPUU OOBEKTa, JOIMYCKAETCs paccMaTpuBaTh JUIsl 3JaHUS B
KayecTBE pacueTHOro OJWH HauOoJiee HeOJIAaronpHUsATHBIA CLIEHApHil BO3HUKHOBEHHS MOKapa,
XApaKTEPU3YIOIUICA MAKCUMAJIbHOM YCIIOBHOW BEPOSTHOCTBIO IMOPAKEHHs 4eloBeka. B stom
cllydae pacueTHas 4acTOTa BOSHUKHOBEHHS MOXapa NPUHUMAETCS PaBHOW CyMMapHOM dacToTe

pcain3anun BCEX BOSMOXKHEBIX B 3/IaHUHN CLICHAPHUEB BOSHUKHOBCHUA I10Kapa.
35. BeposaTHOCTB D sbbexTMBHOM pPabOTEl TEeXHMUECKUX CpencTB IO
i3
obecnedeHM [OXapHOM O0e30NacHOCTHU i-ro noMeumweHMsa HOpU peanmzauuM  Jj-I'0
CLeHapusd [Ioxapa onpeneysaeTcd 10 QopMyJie:

K
D =1- 1T (1 -0D ), (8)
ij k=1 ijk
roe K - 4UMCJIO TeXHUYECKMX CPEeAOCTB HNPOTMBOIOXAPHOM 3allMUTEH;
D - BEpPOATHOCTb 5bdPexTMBHOTO cpabaTeEBaHMA (BBIIOJIHEHMS 3anjadm) Kk-ro
ijk

TEXHUYECKOTO CpelCTBa IIPM Jj—OM CleHapuu Ioxapa IJsg 1-T'0 NoMeleHMUs 3IaHUS.
[Ipy OTCYTCTBUM IHOAHHEIX IO 30QEeKTUMBHOCTU TEeXHUUECKMX CPEeIOCTB BEeJIMYUMHBEL D
i3
IOONyCKaeTCsa NPMHMMAaTh PAaBHEIMM HYJIO.
36. Ilpu omnpenejsieHMM 3HadeHMM D cJlenyeT YYMTHIBATBE TOJIBKO TexXHUUYEeCKUE
i3
CpencTBa, HalpaBJIeHHHEe Ha obecledeHre I[IOXapHOM Oe30MNaCHOCTU HaxXOOAWMXCH
(PBaKyMpPyKRUIUXCS) B i-oM T1noMemeHMM BHOaHMS JIOOEM OpM  peanm3auuu  j-I'0
CLeHapusda noxapa. [Ipy 3TOM YyYMTHBAKTCHA CJelyoliye MEepOoNpUadTHAa:



pUMEHEHHEe 00bEMHO-TUNIAHMPOBOYHBIX U KOHCTPYKTUBHBIX PEUICHHN, 00€CIeUnBaOIIINX
OTpaHWYCHHUE PACIPOCTPaHEHHS TOXkapa B 0e30macHyro 30HY (IpU OpraHU3alH 3BaKyallid B
0e30macHyI0 30HY);

HAIMYHE CHUCTEM TPOTHUBOJIBIMHON 3aIlMTBl PAacCMaTPUBAEMOTO IOMEIICHHUS W ITyTei
IBaKyallny;

HCII0JIb30BAaHNE aBTOMATUYECKUX YCTaHOBOK MoxapHo# curHanuzaimu (nanee - AVIIC) B
couetanuu ¢ COYD;

HAJIMYHE YCTAHOBOK MOXKAPOTYIIEHHS B MOMEIIEHUH OYara roxapa.

[lpu ompeneneHuH YCIOBHOW BEPOSTHOCTH MOPAKEHUS JIOJCH, HAXOIAIIUXCA B
MIOMEIICHUN OYara Mojkapa, He JIOIyCKAeTCsl YIUThIBaTh Hanmune B 3ToM nomenieHnn AYIIC u
COVYD (3a UCK/IIOUEHHUEM CIIydaeB, KOI/la MOKap HE MOXKET ObITh OOHapyXeH OJHOBPEMEHHO
BCEMH HAaxOJIIMMUCS B TOMEIICHWU JIIOJbMH), a TakXKe YCTAaHOBOK IOXKapOTYIICHHUS,
cpabaTeIBaHHE KOTOPBIX JOITyCKAETCS TOJBKO IMOCIE YBAKYallMH HAXOJSIINXCS B 3alIUIIAEMOM
MTOMEIICHHH JIIOJIEH (Hampumep, IPU HAJTHYUH YCTaHOBOK Ia30BOTO MOKAPOTYIIICHNUS).

WNHuBuayanbHBIN NOKAPHBIM PUCK B 3JaHUAX
U Ha TEppUTOPUU 00BEKTA

37. UnauBuyalIbHBIN MTOKApHBIM PUCK (J1ajee - MHAUBUAYAIbHBIN PUCK) AJsi paOOTHUKOB
00BbeKTa OLIEHWBAETCS YAaCTOTOM MOPaKEHUs OINpPEAEICHHOro paboTHHKAa OOBEKTa ONACHBIMU
(baxTopamu 1mokapa, B3pbiBa B TCUCHHE TO1A.

O6utactu, Ha KOTOPBIE pa30nTa TEPPUTOPHS 0OBEKTA, HYMEPYIOTCS:

i=1,..,L
PabGoTtHHKM 00bEKTa HYMEPYIOTCS:
m=1,.. M

Howmep paboTHuka m, 0JHO3HAYHO ONPEEIIIeT HAMMEHOBAHHUE JI0JKHOCTU PaOOTHHKA, €TO
KaTEeropuio U Apyrue 0COOEHHOCTH €ro MnpodeccnoHalbHON JesITeNbHOCTH, HEOOXOAUMOMN IS
OLICHKH MOKapHOU Oe3omacHocTH. Jlomyckaercs MpPOBOAWUTH pacueT MHAUBUAYAIBHOIO pHUCKa

JUTsl pabOTHUKA 0OBEKTA, OTHOCS €r0 K OJIHOM KaTreropuu Haubosee onacHoi npodeccun.
-1
38. BeJmumMHa MHOMBUIYaJBHOTO pucka R (rom ) 1mysa paboTHMKA m oOBEKTa
m
IpM er'0 HaxXOXIEHUM Ha TeppuTopuyu obbekTa onpenesigseTcs 10 QopMyJie:

I

R = SUM g x P(1i), (9)
m i=1 im
roe P(i) - BeJdmMuMHa [OTEHLMAJILHOT'O pPMCKa B 1-0¥ oBJacTu TeppuTopun

obwrekTa, rom ;

aq - BEepOSATHOCTb NPUCYTCTBMSA paboTHMKA M B 1-o¥ oBJacTu TeppUTopuM
im
OBBEKTA .
-1
39. BesmumHa MHOMBMIOyaAJIbHOT'O pucka R (rom ) nyisa paBoTHMKA m IIpU eTro
m
HaxOXIEeHMM B 3IOaHUU obBekTa, OOYCJIOBJIEHHAas OINACHOCTBK [NOXAapOoB B 3IOaHUM,

ompenejyigeTcsa o QopMmyJie:

N
R =SUMP xg , (10)
m i=1 i im

-1
roe P - BeJMUMHA MOTEHLUMAJILHOT'O PMCKAa B 1-OM IOMEUeHMM 3OaHus, I'od



i

a - BEPOSATHOCTb NPUCYTCTBMSA pa®oTHMKA M B 1-OM [OMEMeHUN;

im

N - 4ncno noMenieHuii B 31aHAH, COOPYKEHUHU U CTPOCHHUMU.

40. MuauBuyanbHBIA pUCK paOOTHHKA M OOBEKTa OMPENEIsieTCs KaK CyMMa BEIWYUH
WHIUBUIAYAIbHOTO PHUCKa MPH HAXO0XJACHUU paOOTHUKA Ha TEPPUTOPUHU U B 3JaHMUIX OOBEKTa,
onpezeneHHbIX 1o Gopmynam (9) u (10).

41. BeposaTHOCTBL ( onpenensgeTcsda, MCXOoOA M3 OOJIM BPEMEHM HaXOXIEeHUA

im
paccMaTpmMBaeMoTo UeJIoOBeKa B ONpPeleJsIeHHOM o6JjiacTu TEeppUTOpUM u/uiy B i-om
IIOMelle HUM 30aHMA B TEe4UYeHN e Ionoa Ha OCHOBE pemeHMﬁ I10 OopraHmn3alumnm
BKCIJIyaTallMM M TEeXHUMUECKOT'O OOCIyXMBaHMA OOOPYyINOBaHMA M 3HOaHMUM OOBEKTA.

WuauBuayanbHbINA U COLMANbHBIN TOXKAPHBIM PUCK B CEIUTEOHOM 30HE
BOJIN3H 00BEKTA

42. Jlns mroned, HaXOMSIIUXCA B CEIUTEOHOW 30HE BOJNM3M OOBEKTAa, WHIMBUIYATbHBIN
MOKApHBIM pUCK (Jlanee - HHIUMBUIYAIbHBIM PHUCK) MPUHUMAETCS PaBHBIM BEJIUYMHAM
MOTEHIIMAJILHOTO PUCKA B 3TOH 30HE C y4€TOM JIOJIM BPEMEHU IMPHUCYTCTBUS JIIOJIEH B 3/1aHUSX,
COOPY)KEHMSIX U CTPOCHUSIX BOJIM3U MPOU3BOACTBEHHOIO OOBEKTA!

Ui 3J1aHUM, cOoOpyXeHUuil u cTpoeHuil kiaccoB @1 mo (QyHKIMOHAIBHON MOXKApHOU
OITACHOCTH - 1;

JUTSL 3IaHUM, COOPYXEHUU U cTpoeHui kiaccoB @2, @3, ®4 u OS5 no HyHKIUOHATEHON
MO’KAPHOM OIACHOCTH C KPYIJIOCYTOYHBIM DPEKUMOM paboThl - 1, NMpU HEKPYrIO0CYTOYHOM
pexxume paboThl - J0Js BPEMEHHU IMPHUCYTCTBUS JIIOJEH B COOTBETCTBUU C OpPraHU3al[MOHHO-
pacnopsANTENIBHBIMA JOKYMEHTAMU IS OTUX 3JaHUM, COOPYKEHUN U CTPOCHHUIA.

(1. 42 B pen. [Ipukaza MUC PO ot 14.12.2010 N 649)

43. Jlnst oO6bekTa conuanbHbIi MOKApHBIA PUCK (J1asiee - COUUaIbHbIA PUCK) IPUHUMAETCS

PaBHBIM YaCTOTE BO3HUKHOBEHHS COOBITHH, Beaymux K rrudenu 10 u 6osiee 4eoBex.

Onsa Juomen, HaxXoOAIMXCS B CeJuTebHOM 30He BOIM3M oOBLeKTa, COLMaJlbHBIM
-1
puck S (ronm ) omnpeznessgeTcda IO QopMmyJie:
L
S = SUM Q , (11)
j=1 j
rge L - 4UMCJIO CLEeHapMeB Pas3BUTUSA NOXAPOONACHHEIX CUTyaluuM (IoxapoB), IJd

KOTOPEIX BEIIOJIHAETCSA ycJoBue N >= 10;
i
N - CcpenHee UMCJIO NOTMbUMX JIOOeM B CeJIMTeOHOM 30He BOIM3U OoOBbeKTa B
i

pes3yibTaTe peanmMszauun j-TOo CclLeHapusa B pes3yJibTaTe BOBIEMCTBMA OIIAaCHBIX
baxTOpPOB NOXapa, B3pPHBA.

44 . BemmumHa N onpegmessgercsa no doopMmyJie:

1

I
N = SUM Q xn , (12)
i i=1 dij i
roe I - KOJMYEeCTBO oObjlacTelM, Ha KOTOPEE pa3dejleHa TeppuTopusd,
npujeramomas K o6wekTy (i1 - HoOMep obiacTu) ;
Q - YCJIOBHaAs BEPOSTHOCTL IIOPaXeHMs YeJIOBeKa, HaxXoOdmerocs B 1-ou

dij
oBJlacTyu, OINACHEMM QakTopaMM IpM peanms3almy j—T'O CLEeHapus;
n - CpemHee UMCJIO JIOOEeM, HaxoOsuMxcsa B i-ou objacTu.
i



NuauBuyanbHBIA U COLMAIIBHBIN NOKAPHBIA PUCK IS JIMHEHHOU
YaCTH MarucCTPaJIbHBIX TPYyOOIIPOBOIOB

(BBeneno IIpukazom MUC PO ot 14.12.2010 N 649)

A1
45. BenuuuHa noTeHmansHoro pucka P(r) (T ) B onpenenennoii Touke Ha paccTOSHUN
I OT OCH MaruCTPaJIbHOTO TPYyOOTIPOBOIa OTIpEIEsieTCs o hopMyIie:

Jo Ko *2jk
P(r)=> > 2,(mQ, j 0, (7Yl
e , (13)
A.(m . .
raec ]( ) - yacCibHasd 4YacToTa pasrcpMEeTu3alv JHHCHUHOW YaCTH MarucCTpajibHOI'O

TpyOOIIpOBOAA ISl J-TO THIA pa3TepMETHU3AIMU Ha YIaCTKE M MarucTpaibHOTO TPyOOTpOBO/IA,
1“0;[’l M.
b

Ko YHUCJIO CIICHAPHEB Pa3BUTHUS TOXKAPOOIMACHOM CHUTyaluu win Toxkapa. [lpu stom
MOJJIe)KaT PACCMOTPEHUIO [UIsl Ka)KJOTO THUIA pasrepMeTH3alliy CJEIYIOIINe CLEHApUHU:
(akenbHOE TOpPEHHE, MOoXKap MpoJmMBa (1T MCTEUCHMS SKUAKOW (pa3bl), IMOMKapP-BCIIBIIIKA,
CropaHue ra30napoBO3AYIITHON CMECH B OTKPHITOM IIPOCTPAHCTBE;

J,
0- qUCII0 pacCCMATPUBAEMBIX THUIIOB Pa3repMETU3ALINN;

Qs _ YCIIOBHAsI BEPOSITHOCTh peaM3allud K-ro CIeHapusi pa3BUTHSA I0KAPOOTACHOM
cuTyanuu (mokapa) s J-ro THUIa pa3repMeTH3aIuu;

Q""Pf" (x, r)_ YCIIOBHAsi BEPOSATHOCTh NOPAKECHUs YEJIOBEKAa B PACCMaTPUBAEMOM TOYKE HA
PACCTOSIHUM I' OT OCH MarucTpajibHOIO TPyOOIPOBOJA B pe3yibTaTe peanu3auuu k-ro creHapus
pa3BUTHS MOKAPOOIIACHOW cHUTyauuu (Iokapa), MpOoU30UIeaIell Ha y4acTKe MarucTpajibHOTro
TpyOOIpOBOIa C KOOPAMHATOMN X, pacIOJIOKEHHOH B Mpejeniax yyacTKa BIUSHUA k-To clieHapus
pa3BUTHS [OKapa AJIs J-Io TUIA Pa3repMeTH3aLNHY;

x‘f", Yo KOOpJIMHAThl Hayajla W OKOHYAaHMs ydacTKa BIUSHUSA. ['paHuIbl ydacTka
BIIUSIHUS OTPENeNstoTes Uisl k-ro cueHapusi pa3BUTHS HOKapOOMacHON CUTyaluu (1moxapa) u3
YCIIOBUS, YTO 30HA NOPAKEHUsS ONacHbIMU (hakTOpaMM Mokapa (B3pblBa) IPU aBapuu Ha
MarucTpajibHOM TpPyOONpOBOJE 3a Ipe/eiaMH ATOr0 y4acTKa He JJOCTMraeT paccMaTpuBaeMoit
TOYKHM Ha PACCTOSIHUM I OT OCH MarucTpaibHOro TpydonpoBoja. Jlonmyckaercss HHTErpUpOBaHUE
IIPOBOJUTH 110 BCEH UTMHE TPYOOIpOBOIA.

PekoMmeHayemplii  MeTOoA — ONpENENeHUs  YAEAbHBIX  YacTOT  Pa3IMYHBIX  THUIIOB
pasrepMeTu3ali MarucTpaibHOro TPyOONpPOBOJa MPUBEACH B NMpUIOKEHUH N 6 K HacToslel
Meronuxe.

Yucno paccMaTpuBaeMbIX CLEHApUEB Pa3BUTHUS M0XKAPOOINACHOW cuTyauuu (moxkapa) mpu
pasrepMeTu3aly JUHEWHON YacTH MarucTpajbHOro TPYOOIPOBOJIA, YCIOBHBIE BEPOSITHOCTH

0, u Qropix (X:7) OTNPENETSAIOTCSI B 3aBUCUMOCTH OT CHEIU(PUKHA TMOXKAPHOW OIMACHOCTH
MarucTpaibHOro TpyOOIpoBOJa U TPAHCIIOPTUPYEMOTO BEIIECTBA.

46. WuauBuayallbHbIH pUCK JUIsi paOOTHHMKOB, OOCIY)KHBAIOIIMUX JIMHEHHYIO YacTh
MarucTpajibHOr0 TpyOOIIpOBOJa, ONPENEIsIeTCsl B COOTBETCTBUM ¢ MyHKTamu 37 u 40 HacTosuieit
Meroauku.

Jlia naropel, HaXoJIIUXCSl B CETMTEOHON 30HE BOJIM3M JIMHEWHOM YacTH MarucTpaibHOro
TpyOONpOBO/A, WHIUBUIYAJIbHBI PHUCK OIpENeisieTcss B COOTBETCTBUM C IYHKTOM 42
Hacrosuerd Metonuku.



47. Jlma mrome, HAXOMIAIMIUXCA B CEIMUTCOHOW 30HE BONM3HM JIMHEHHOW dYacTH

-1
MarucTpaiabHOro TpybonpoBoa, conuanbablii puck S (Y92 ) onpenensercs no popmyne:

S = max {S]’Sz”"’SP""’SQ} R (14)

e Sl’ Sz’ Sp’ SQ

A - BCJIMYMHBI COHAJIBHOIO PHCKA IJId Pa3jIMYHBIX MMOTCHIUAJIBHO

OIaCHBIX y4acTKOB JHHEHHON YaCTH MAarucTpaibHoro Tpydonpososa, (TOA l), ONpEIESIEMBIE B
COOTBETCTBHUU ¢ TyHKTamu 43 u 44 Hacrosieit Meronuku;

Q - KOJMYEeCTBO MOTEHLMAJIbHO ONACHBIX YYAaCTKOB JMHEHHONM YacTW MarucTpaibHOIO
TpyOOIpoBOIa.

KonnuecTBO NOTEHIMAIBHO OMACHBIX YYACTKOB JIMHEHHOM 4YacTH MAarucTpajbHOTO
TpyOOIIpOBO/Ia ONIPEEIISIETCS Ha OCHOBE aHAJIN3a IUIaHa TPacCchl MaruCTpajbHOTO TPyOOIIpOBOIa
U TpUJeraronied K Hel TeppUTOpUM. | paHMIBI MOTEHIMAIBHO OMACHBIX YYaCTKOB JIMHEHHOMN
4acTU MarucTpajbHOro TPyOOIpPOBOJA ONPEAEISIOTCS U3 YCIOBHUS PACIONIOXKEHUS BOIM3U HUX
HAaCEJICHHBIX ITYHKTOB, 3JaHUI, COOPYKEHUN U CTPOCHHMH, HE OTHOCSIIMUXCS K MAaruCTPaIbHOMY
TpyOONIpOBO/Y, PACIOJIO)KEHHBIX Ha pAcCTOSHUM MEHEE 3HAUYCHUH, perjaMeHTHPOBAHHBIX
HOPMAaTUBHBIMH JIOKYMEHTaMU 10 MOKapHOU 0€30MacHOCTH.

[Ipunoxenne N 1
K MyHKTY 15 Meroauku

CBEJIEHUA
I[10 HACTOTAM PEAJIN3ALIMU NTHULIUNP Y IOILNX TTOXKAPOOITACHBIE
CUTYALIUN
COBBITUM J1J151 HEKOTOPBIX TUITOB OBOPYJIOBAHU ST OFBEKTOB, YACTOTAM
YTEYEK U3 TEXHOJIOTUYECKUX TPYBOITPOBO/0OB, A TAKXXE HACTOTAM
BO3HUKHOBEHUN A [TOXKAPOB B 3IAHUAX

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)
Tabnuua I11.1

YacToTsl pean3zalvy HHUIMUPYIOIIKX 0KapOOacHble CUTYalluu
COOBITHH JUIsI HEKOTOPBIX TUIIOB 000PY/I0BaHUS 0OBEKTOB

HammveHOBaHUE VHnunmpymoiee aBapuio InameTp oTeepcTMd|UacToTa pas-—
o60opynoBaHMUA coBrITUE VCTEUYEHMA, MM repMeTM3aumn,
-1
ron
PeszepByaptl, Pasrepmeruszsauusa c 5 -5
eMKOCTM, COCYIbl U |IIOCJIeIyuM 4,0 x 10
aririapaTel 10 VICTeueHreM
IaBJIeHUEeM AKMIOKOCTHM, Taszsa WIn 12,5 -5
IBYyxX(®as3HOM Cpenbl 1,0 x 10
25 -6
6,2 x 10




50 -6
3,8 10
100 -6
1,7 10
[lonmHOEe pa3pylleHue =7
3,0 10
Hacoch PasrepMeTmzaumusa C 5 -3
(LeHTPOBEXHEIE) oCcJie yIomyM 4,3 10
MCcTedeHeM XMIOKOCTU
unn nByx®asz3HoOM 12,5 -4
cpensl 6,1 10
25 -4
5,1 10
50 -4
2,0 10
InamMeTp -4
nomBoOAamero/ 1,0 10
OTBOIAMWETO
TpybonpoBoOa
Komnpeccopu PazsrepmeTuszaumsa C 5 -2
(LeHTPpOobOEeXHEEe) ocJie nyoimm 1,1 10
VCTedueHMeM I'asz3a
12,5 -3
1,3 10
25 -4
3,9 10
50 -4
1,3 10
[lonmHOEe pa3pylleHue -4
1,0 10
PeszepByapr Omsa Pasrepmeruszsauusa c 25 -5
xpaHeHus JIBX u oCcJie yIomyM 8,8 10
TroprumMx X(M,HKOCTQI\/J[ MCcTedeHeM XMIOKOCTU
(majiee - T'X) npu |B oOBaJIOBaHUE 100 -5
OaBpJIeHuM, OJIMBKOM 1,2 10
K aTMOChepHOMY
[IosTHOE paspylleHue -6
5,0 10
PesepByapr C [loxap B KOJIbLIEBOM - -3
JlaBapllel KpPHIEY |3a30pe N0 NepUMeTpy 4,6 10
pesepeByapa
[loxap no BCcen - -4
[IOBEPXHOCTHU 9,3 10
pesepeByapa
PesepByaps co [Ioxap Ha IOEIXaTeJIbHOU - -5
CTauMOHAPHOM apMaType 9,0 10
KPBILIEN
[Ioxap no BCcen - -5
[IOBEPXHOCTHU 9,0 10




pesepByapa

[Ipumeuanue: 31ech M Jajgee MOJ MHOJHBIM pa3pyLIEHUEM MOApPa3yMEBaeTCs yTedka C
TUAMETPOM HCTEUEHHUS, COOTBETCTBYIOIIMM MAaKCHUMAJIbHOMY JTHAMETPy IOJBOJAIIETO WIH
OTBOJISIIIIETO TPYOONIPOBOJIa, WM Pa3pyLLEHUs pe3epByapa, EMKOCTH, COCYy/a UJIU amlmapara.

[Ipu ompeneneHuH YacTOThl — pasrepMeTu3auud  (QUIBTPOB M KOXKYXOTPYOHBIX
TEINIO0OOMEHHUKOB yYKa3aHHOE 000pylOBaHME JOIYCKAeTCs pacCMaTpUBAaTh KaK alnapaThl MO
JABJICHUEM.

Annapatbl BO3IYUIHOTO OXJAXKICHHS JOIMYCKAeTCsl paccMaTpuBaTh KaK — y4acTKU
TEXHOJIOTHYECKUX TPYyOOIPOBOJOB, JJIMHA KOTOPHIX COOTBETCTBYET CyMMapHOW AJIUHE TPYO B

My4Kax Tem1000MEHHUKA.

YacToTa peanmzalMy ClieHapueb, CBSA3aHHBIX C OOpaszsoOBaHMEM OT'HEHHOTO lapa
Ha €eMKOCTHOM OOOpyIOOBaHMM CO CXWXeHHbBIMM razamu ¥ JIBXK BcliencTBMe BHEUWHETIO
BOBIEMCTBMSA oOudara I[oxapa OIpeneyigeTcsa Ha OCHOBe INpPOoLUendypbl [IOCTPOEHUA
JIOTMUYECKMX IepeBbeB COOBITUM, MNPUBEIEHHOM B IpuijoxeHur N 2 k HacTodAmen
MeTtonuke. Ilpy OTCYTCTBMM HEOOXOOMMBIX HOAHHHEIX HOOIYyCKAaeTCs IPMHMMATL YacCTOTy
BHEIHETO BOBIEMCTBUSA, IPMBOIAMWEIO K peajM3alyuy OTHEeHHOTIO mapa, paBHOM 2,5 x

-5 -1

10 Ton Ha OIMH amnmnapatT (pe3epByap) .

Taonua I11.2

YacToThl yTeuek U3 TEXHOJIOTUUECKUX TPYOOTIPOBOIOB

InameTp -1 -1
TPpyDOOonpo-— YacToTa yTeuek, (M X Tom )
BOIIa, MM
MaJjias cpenHsas 3HauUMTEeJIbHAA foJsipas pPas3peB
(DmameTp (onmameTp (nmameTp (nmameTp
OTBEpPCTUSA OTBEpPCTUSA OTBEPCTUS OTBEPCTUS
12,5 Mm) 25 Mm) 50 Mm) 100 mMm)
-6 -6 -6
50 5,7 x 10 2,4 x 10 - - 1,4 x 10
-6 -6 =7 -7
100 2,8 x 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 =7 =7 =7 -8
150 1,9 x 10 7,9 x 10 3,1 x 10 1,3 x 10 2,5 x 10
-6 =7 =7 -8 -8
250 1,1 x 10 4,7 x 10 1,9 x 10 7,8 x 10 1,5 x 10
-7 =7 -8 -8 -9
600 4,7 x 10 2,0 x 10 7,9 x 10 3,4 x 10 6,4 x 10
-7 =7 -8 -8 -9
900 3,1 x 10 1,3 x 10 5,2 x 10 2,2 x 10 4,2 x 10
=7 -8 -8 -8 -9
1200 2,4 x 10 9,8 x 10 3,9 x 10 1,7 x 10 3,2 x 10

Tao6nwua I11.3



YacToTHI BOSHUKHOBEHUS IIOKapoOB B 3AaHUAX

HamMeHOBaHMe oOOBEKTA YacToTa BOBHUKHOBEHUSA
-2 -1
noxapa, (M X Tom )

-5
SJIEeKTPOCTaHLUUN 2,2 x 10

-5
CkJlamel XMMMUUECKOM NPOIOyKLMNM 1,2 x 10

-5
CkJylamsl MHOT'OHOMEHKJIATYPHOM NPOIOYyKLMM 9,0 x 10

-5
VHCTPYMeHTaJIbHO-MEXaHNUECKME liexa 0,6 x 10
lexa no ob6bpaboTke CHMHTETUMUECKOI'O KaydykKa U -5
VICKYCCTBEHHBIX BOJIOKOH 2,7 x 10

-5
JImTerHele U IIJIaBUJIBHBIE llexXa 1,9 x 10

-5
lexa no nepepaboOTKe MSACHEIX M PEOHBIX NPOOYKTOB 1,5 x 10

-5
[lexa ropddYer NPOKATKM METAJIJIOB 1,9 x 10

-5
TexCTUIJIbHEIE MNPOMU3BOINCTEBA 1,5 x 10

HpI/I HCIIO0JIb30BAHNU JAHHBIX, IIPUBCACHHLIX B HACTOAMIECM IMPUITIOKCHUU, I Kakoro-iambo
pe3epByapa, eMKOCTH, COCY/a, anmnapaTa, TEXHOJIOTHIECKOTo TpyOOTIpoBOIa CIIeNyeT YIUThIBATh
YaCTOTbl pasrepMeTu3alvu A BCCX PA3SMCPOB YTCUCK, YKA3aHHBIC I 3TOH CANHUIIBI
TEXHOJIOTUYECKOTO 000PYIOBaHUSL.

(a63an BBeaeH [Ipukazom MUC PO ot 14.12.2010 N 649)

[Ipunoxenne N 2
K MyHKTY 17 Meroauku

[IPOLIE/TYPA
[TOCTPOEHNS JIOTMYECKOI'O JEPEBA COBBITUI

[TocTpoeHue TOTUYECKOTO JIepeBa COOBITHI TIO3BOJISIET ONPENEIUTh PA3BUTHE BO3MOKHBIX
MOXKapOOTIaCHBIX ~ CHUTYyalldii ¥  TO0XapoB, BO3HUKAIOUIMX  BCIEACTBHE  pealU3alliu
MHULUUPYIOIINX [10KApOOMACHYIO CUTYalMI0 COOBITHI. AHaMU3 epeBa COOBITUH MPEICTaBIsIET
co0oil "ocmbIcaMBaeMblii Brepea" Mpolecc, TO €CTh IPOLEecc, IpU KOTOPOM HCCIEIOBaHHE
Pa3BUTHS TTOXKAPOOIIACHOW CUTYallMH HAYWHAETCS C UCXOTHOTO COOBITHS C pACCMOTPEHUEM LIETTH
MOCIIEAYIOIIUX COOBITHH, MPUBOSIINX K BOSHUKHOBEHHUIO TOXKapa.

[Tpu mocTpoeHNH JOTHYECKHX IEPEBHEB COOBITHI YUUTHIBAIOTCS CIIEIYIOUINE MTOJIOKEHUS:



BBIOMpAETCsl  IOXKAapooIlacHas CUTyalus, KOTOpas MOXEeT IoBjleYb 3a coOoif
BO3HMKHOBEHHE aBapUH C MOKAPOM C JAJTBHEHIIIUM €r0 Pa3BUTUEM;

pa3BUTHE 0KAPOOIACHON CUTyallUM U MOXapa JOJDKHO pacCMaTpUBATHCA MOCTAJAUNHO C
y4e€TOM MeECTa €€ BO3HMKHOBEHHUS Ha OOBEKTE€ OIICHKM pPHCKAa, YPOBHS MOTEHIHAIbHOM
OMACHOCTH KaXJOW CTaJMu M BO3MOXHOCTHU €€ JIOKaJu3aluu U JUKBuAauuu. Ha jmormueckom
JiepeBe COOBITUM CTaJAUU Pa3BUTHSI MOKAPOOIACHOM CUTYAI[MH U M0Kapa MOTYT 0TOOpa)kaThCs B
BUJIE NPSIMOYTOJIBHUKOB WJIM JIPYTMX I'€OMETPUYECKUX (UTYyp ¢ KpAaTKUMU Ha3BaHUSIMU STHX
CTaIuM;

[Eepexo]l C paccMaTpuBAeMOM CTaJUU HAa HOBYIO OIPENENSIETCS BO3MOXKHOCTBIO JIMOO
JIOKaNM3alMM MOKapoONacHOW CHUTyallMM WIM IOKapa Ha paccMaTpuBaeMoi craiuu, Ju0o
pa3BUTHUS TOKapa, CBA3AHHOTO C BOBJIEYEHHEM pACIIOJIOKEHHBIX PSJAOM TEXHOJOTUYECKOTO
00opynoBaHus, IOMEILEHUH, 3JaHUI U T.I. B Pe3y/bTaTe BIUSHUSA HAa HUX ONACHBIX (aKTOPOB
M0’Kapa, BO3HUKIIMX Ha paccMaTpUBaeMOW CTaJuH. YCIOBHBIE BEpOSITHOCTU IE€PEXOJ0B
M0’KapOONAacHONW CUTYallMd WJIM MOXapa CO CTaJUMU Ha CTAJUI0 OJHOM BETBM WJIM C BETBU Ha
BETBb ONPEIEINIAIOTCS, UCXOJS M3 CBOMCTB BOBJIEUEHHBIX B IOXKapPOOMACHYIO CHUTYAIHIO HIH
M0Kap rOproYuX BeulecTB ((PU3MKO-XMMHUUECKHUE U M10KapOOIacHble CBOMCTBA, apaMeTphl, Npu
KOTOPBIX BEIIECTBA 0OpalIalOTCs B TEXHOJIOTMYECKOM IMPOLIECCE U T.[.), YCIOBHOM BEPOSITHOCTH
peayiv3allii Pa3iIMYHbIX METEOPOJIOTUYECKUX YCIOBUHM (TeMIlepaTypa OKpYKaroIlel cpenbl,
CKOPOCTh M HaIpaBJIEHWE BeTpa M T.J.), HAIWYMS U YCIOBHOW BEPOATHOCTH A(P(HEKTUBHOIO
cpabaTblBaHUsS CHUCTEM IPOTHBOABAPUIHONW M MPOTHUBOIOKAPHOW 3alllUTHl, BEJIMYUH 30H
MOPAXEHUSI OMACHBIMU  (aKTOpaMu IM0Kapa, OOBEMHO-IUIAHUPOBOYHBIX PpEHICHUH U
KOHCTPYKTUBHBIX OCOOEHHOCTeN 000pyHOBaHWSA W 3/1aHUN IPOM3BOJCTBEHHOro oObekra. [lpu
9TOM KaXJIOM CTaJuu WHOI/AA IPUCBAUBAETCS WACHTU(DUKALIMOHHBIM HOMEp, OTpa)Karoluil
MIOCJIEIOBATEIBLHOCTD [IEPEXO0JI0B CO CTAIUU Ha CTA/IUIO;

[IepPEexo/1 CO CTaJMU Ha CTaJUIO0, KaK MPaBUII0, OTOOPA)KAaETCsl B BUIE€ COCAMHSIIOIINX JIMHUM
CO CTpelKaMH, YKa3blBAIOIIMMM HAMpaBJCHUs Pa3BUTHS IOXKAPOOMACHOM CHUTyallud U
nocieayomero noxapa. Ilpu 3Tom coenvHeHus cTaguil JOJDKHBI OTPakaTh BEPOSTHOCTHBIN
XapakTep cOOBITHS C BBINOJIHEHHEM ycaoBus "unu" win "ga", "Her";

JUIA  KaXJOW CTaguu PEKOMEHJYeTCS YyCTaHaBIMBaTh YPOBEHb €€ OIAacHOCTH,
XapaKTEePU3YIOIIUIICS BO3MOKHOCTBIO IEpeXoja MO0’KapOOINacHOW CUTYallUd WM Io)Kapa Ha
COCEJTHUE C M0KapOOIaCHbIM YYaCTKU 00bEKTa;

[Py TOBTOPEHUM OJHMM M3 MyTeHd 4YacTh JPYroro MyTH Pa3BUTUS Ui YHOPOLICHUS
MIOCTPOCHMSI JIOTUYECKOTO JepeBa COOBITUH HHOrJa BBOJAT OOO3HAUYEHHUE, IPE/ICTaBISIOIICe
co00l COOTBETCTBYIOIIYIO JIMHHIO CO CTPEIKOW M HAANUCh "Ha CTaauio (KOJ TOCIEAYOIIeH
cranun)".

[Ipu ananmusze JOTMYECKUX JEPEBbEB COOBITUH  PYKOBOACTBYIOTCS  CIEIYIOIIUMHU
MIOJIOKEHUSIMHU

BO3MOXHOCTBIO TPEJOTBpAIICHUs JajJbHEHIIEro pa3BUTHs HOKapOONAacHON CUTyalluu U
M0’Kapa 3aBUCUT OT KOJIMYECTBA CTaJUil W BPEMEHU HX NMPOTEKaHHUs (TO €CTh OT UIMHBI MyTH
pa3BUTHSA TIOKAPOOIACHOW CHUTyallMM H  TOXapa). OJTO OOYCIOBJIMBAETCS  OOJbIICH
BEPOSATHOCTBIO YCIEHNIHOM JIMKBUAALMHU II0KapOONACHOM CUTyallMH M II0Xapa, CBA3aHHOW C
YBEJIMYEHUEM BPEMEHM Ha JIOKAJIM3ALUIO MOYKAapOOacHON CUTYallud U TOXKapa U KOJIMYECTBOM
CTaJui, Ha KOTOPBIX 3Ta JIOKAIU3ALM BO3MOXKHA;

HaJIMYMEM y CTaJUM Pa3BETBICHUM MO MPUHLUMITY "WiIK", OHO U3 KOTOPBIX MPUXOAUT Ha
CTaJIMIO0 JIOKAJIM3alUU [0KapOONacHOW CHUTyallUd WM Mo)Kapa (Hampumep, TYIIEHHE odvara
M0’Kapa, CBOEBPEMEHHOE OOHApPYKEHUE YTEUKU U JIMKBUJALUS IPOJIMBA, IEPEKPHITHE 3alIOPHOI
apMatyphl U T.I.), CBUJETEILCTBYET O BO3MOKHOCTU MPENOTBPALEHUS JajIbHEHIIEro pa3BUTUs
MI0’KapOONaCcHON CUTYalluU U MOXapa Mo 3TOMY MYTH.

3HaueHue 4YacTOThl peaju3aluy OTAEIbHOW CTaguu JepeBa COOBITUH WM CLEHapus
ONpeJeNseTcss MyTeéM YMHOXKEHHsSI 4YacTOThbl BO3HUKHOBEHHUS HHHUIMHMPYIOIIETO0 COOBITUS Ha
YCIIOBHYIO BEPOATHOCTb PA3BUTHS [0 KOHKPETHOMY CLICHAPHIO.



B tabmuue I12.1 npuBoasTCs peKOMEHAYEMbI€ YCIOBHBIE BEpPOSITHOCTH MIHOBEHHOTO
BOCIUIAMEHEHHUS M BOCIUIAMEHEHUS C 33JEpKKOM MO BPEMEHU B 3aBUCHUMOCTH OT MacCOBOIO
pacxosa CKOPOCTHM MCTE€UEHHs] TOpIOYMX Ta3a, ABYX(pa3HOM cpeibpl WIM >KUIKOCTH IpHU
pasrepMeTr3aly TUIOBOIO TEXHOJIOIMYECKOT0 000py1I0BaHUS Ha OOBEKTE.

JUjis erkoBOCIIJIAMEHSIFOIIMXCS JKUAKOCTEH € TemmepaTypoil Bcmblllku MeHee +28 °C
JIOJI’KHBI UCMOJIb30BaThCS YCIOBHbBIE BEPOATHOCTH BOCIUIAMEHEHUS Kak Ui 1BYX(a3HOU Cpelibl.

[Ipu ompeneneHny YCIOBHBIX BEPOSITHOCTEH peanu3aliil pa3IuyHbIX CLIEHAPHEB JTOJIKHBI
MPUHUMATbCS BO BHHUMAHME CBOMCTBA MOCTYMAIOIIMX B OKPY)KAlOIlee IMPOCTPAHCTBO TOPIOUUX
BEIIECTB, YCJIOBHBIE BEPOSTHOCTH peAlM3alMM PA3IUYHBIX METEOPOJOTHUYECKUX YCIOBHIA
(TemmepaTypa OKpYXKaIOIIEH Cpelbl, CKOPOCTh M HaIpaBlIeHWE BETpa W T.HI.), HAJIU4YAE H
YCIIOBHBIE  BEPOSATHOCTH J(P(HEKTUBHOTO cpabaThiBaHUS CHUCTEM NPOTHBOABAPUWHONW U
MIPOTUBOMOYKAPHOM 3aUTHI U T.1.

Taonua I12.1

VcnopHas BEPOATHOCTb MTHOBCHHOTI'O BOCIIJIAMCHCHH A
1 BOCIINIaMECHCHUS C 3az[ep>1<1<0171



MaccoBblii pacxon YcnoBHas BEpOSTHOCTh YcnoBHas BEpOSITHOCTh YcnoBHas BEpOSITHOCTh
MCTEUYCHHS, KI/C MTHOBEHHOTO BOCIJIAMEHEHUS MOCJIEYIOLIETO cropatus ¢ o0pa3oBaHHEM
BOCIUIAMEHEHUS IIPU M30BITOYHOTO JABJICHUS IPU
OTCYTCTBUM MTHOBEHHOT'O 00pa30BaHUM TOPIOYETO
BOCIUIAMEHEHHUS ra3onapoBO3AyILIHOTO
o0J1aka M ero mociexyroneM
BOCIUIAMEHEHUU
JMana3oH |HOMHUHAJIbHOE |ra3 nByx(dasHas | KUAKOCTH |ra3 nByxdasHast | KHIKOCTH |Ta3 nByxdaszHast | KHIKOCTb
cpenHee CMeCh CMECh CMECh
3HAYEHUE
Maunerit
(<1) 0,5 0,005 0,005 0,005 0,005 0,005 0,005 0,080 0,080 0,050
Cpennuit
(1-50) 10 0,035 0,035 0,015 0,036 0,036 0,015 0,240 10,240 0,050
bospmoi
(>50) 100 0,150 10,150 0,040 0,176 10,176 0,042 0,600 0,600 0,050
ITonnsii | He
pa3pbiB ONPEEIICHO 0,200 10,200 0,050 0,240 10,240 0,061 0,600 10,600 0,100




[Tpunoxenne N 3
K MyHKTY 18 Meroauku

METOAbI OHEHKHN OITACHBIX ®AKTOPOB ITOXXAPA
(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

1. B HacrosimeM NPUIIOKEHUH TMPEACTaBICHBI METOABl OIICHKH OIMACHBIX (DaKTOPOB,
PEATM3YIONIUXCS MPU PA3TUYHBIX CIIEHAPUAX TOKApPOB, B3PHIBOB HA TEPPUTOPUH OOBEKTA U B
CeIINTCOHOM 30HE BOIU3U O0OBEKTA.

Jljis oLieHKH omacHbIX (PaKTOPOB, peAIU3YIOIINXCS MPHU TOXKapax B 3JaHUAX (IOMEIIEHUSX )
00bEKTa, HMCHOJB3YIOTCS METOJbI, PErJaMEHTUPOBAaHHBIC NpuiokeHHeM N 5 K HacTOSIICH
Metoauke.

1. Ucteuenne »KUaKOCTH U ra3a
Hcteuenne xuakoctu

2. PaccmatrpuBaeTcst pesepByap, Haxosauiuiics B ooBanosanuu (puc. 113.1).

BBomdarcs cnegyromme q0nymeHus:

HCTEYEHHE Yepe3 OTBepcTue ofHO(azHoe;

pe3epByap UMeeT NOCTOSTHHYIO TUIOMIA (b CEUYSHHSI IO BBICOTE;

JraMeTp pe3epByapa MHOTO OOJIBIIE Pa3MEpOB OTBEPCTHS;

pasMepbl OTBEPCTHS MHOTO OOJIBITIE TOJIINHBI CTEHKH;

MOBEPXHOCTH )KHUJIKOCTH BHYTPHU pe3epByapa rOPHU30HTAIBHA;

TEMIICpATypa XUJAKOCTU OCTACTCA IIOCTOSIHHOM B TeUEHHE BPEMCHHU UCTCUCHUS.

Maccosblii pacxon xuakoctu G (Kr/c) yepe3 0OTBEpCTHE BO BpeMeHHU t (C) onpeensercs mno

dbopmyme:

2 2
rllg x K x A hol
G(t) =G - —————————————————— x t, (I13.1)
0 A
R
roe G - MACCOBHIM Pacxol B HAYaJIbHEII MOMEHT BPEMeHM, KI'/C, OINpelesiseMBI
0
no dopmyse:
G = TKrIA X /2 x gx (h - h ), (I13.2)
0 hol \/ 0 hol
rIe po - IMJIOTHOCTB XMAIKOCTM, KI'/M3;
g - yckopenue cpobomHoro mnameHmda (9,81 m/c2);
MO — KODOOULMEHT MCTEUEeHUS;
A - IJIoWAalb OTBEPCTUS, M2;
hol
h — BEICOTa PAaCIIOJIOXEHUS OTBEPCTUS, M;
hol
A - nJomanbk CeYeHMs pezepByapa, M2;
R
h - HauasbHas BHCOTa CcToJiIDa XMOKOCTM B pes3epByape, M.
0

BricoTa cronba xuakoctu B pesepByape h (M) B 3aBUCUMOCTH OT BpEMEHHU t ompeensiercs
o ¢hopmye:



G g x MO X A x t
0 hol

h(t) =h - ————————= xt+--—-—-—---"-"-"—"—-—-- . (I13.3)

0 po x A 2

R 2 x A

R

YcooBusa InepeymMBa  CTPyM XMAOKOCTM (mpm h > h ) depe3s oOBaJIOBaHUE
0 hol

ompenejyigeTcsa o QopMmyJie:

h =H + —-, (113.4)
hol Mio

rae H - BeicoTa oOBanmoBanmus, M;
L - paccrosiHue OT CTEHKH pe3epByapa 10 0OBAIIOBAHUS, M.

/\
/\
h h /\
0] hol
H
\/ \/ \/
L
e >

Puc. T13.1. Cxema st pacuera UCTEUEHUS KUIKOCTH
13 OTBEPCTHS B pe3epByape

KonnuecTBo xuakoctu m (Kr), TEpeNuBIICHCS dYepe3 OOBaJIOBaHHWE 3a IOJHOE BpeMs
HCTEUEHUs, oTpeiensercs no popmyie:

2 2
t po X g X MO X A
pour hol 2
m = mHTEerpanG(t) x dt = G x t - e X t , (I13.5)
0 0 pour 2 x A pour

roe t - BpeMs, B TeueHMEe KOTOPOTO XMIKOCTL IepesiMBaeTCs uepes
pour
obBajioBaHre, C (T.e. BpeMs, B TeUeHME KOTOPOTO BHIIOJHIAETCS ycioBue
(I13.4)) .
BesmumHa t onpegnenseTcs o QopMmyJie:
pour

& e , (I13.6)



pour 2 x a

rje a, b, ¢ - mapameTpbl, KOTOPbIE ONPEICIISIFOTCS 110 (OPMYIIaMm:

2 2 2 2
a=gx Mo XA / (2 x A), m/c ; (113.7)
hol R
G
0
b = ————— , M/cC; (r13.8)
po X A
R
L
c=h -H---—, M. (I13.9)
0 MIO

B cnyuae, ecnam XMOKOCTBH B pesepByape HaxXxoIomTcCAd II10L M3OBITOUHBEIM IOaBJIEHMEM

IOenpTaP (Ila), BedMuMHa MIHOBEHHOTO MacCOBOTO pacxoma G (km/c) omnpenensercs
0
no dopmye:
.
G = MO X po X A x /2 x JenmpraP / po + 2 x g x (h - h ). (I13.10)
0 hol \/ 0 hol

s omnpenesyieHMs KOJMYECTBa XUIOKOCTM, IIEepeJIMBIElNCS uepes oOBaJIOBaHME, U
BPEMeHU nepenmsa crenyeT IPOMHTETPUPOBATH COOTBETCTBYIIYIO cucTeMy
ypaBHeHUlM, T'Ie BejuumHa JenbTaP MoxeT OBHTbH NNEPEMEHHOM.

Wcteuenue cxaroro rasza
3. MaccoBasi CKOpPOCTh HMCTEUCHHsI C)KATOrO0 Tra3a M3 pe3epByapa OMpEenesieTcss o

dbopmynam:
JOKPUTHYECKOE UCTCUCHHE:

P
a 2 ramma/ (ramma-1)
opm —-—--— >= (=== ) 7 (I13.11)
P ramma + 1
\4
2 /ramma
P
2 X TaMmMma a
G =A ®x MO|P x po X (———————=——- ) x (===-) X
hol \ \ ramma - 1 P
\Y4
[ w 1/2
Pa (ramma-1)/rammMa
x <1 - (____) > H (H3.12)
P
o |
CBEPXKPUTHYCCKOEC UCTCUCHUC!
P
a 2 ramMa/ (ramma-1)
npy ——--- < (——————————- ) ; (M13.13)
P ramma + 1
\4

: 11/2



2 (ramma+1l) / (ramma-1)

G = A x MO|P x po x ramma x (-————————-—-—-— ) , ([13.14)
hol \ \ ramma + 1
roe G - MacCOBEIM pacxomn, Kr/c;
P - arMmocbepHOoOe mamseHue, Ila;
a
P - maejeHuMe rasa B pesepByape, la;
\4
raMMa - IokazaTesb anuabaTe Iasza;
A - mIomank OTBEPCTHUS, M2;
hol
MO — KOBQOMLMEHT MCTeueHMs (IpM OTCYTCTBMM HOAaHHBIX IONYyCKaeTCsa NPUMHMMATH
paBuemM 0,8);
PO - IUIOTHOCTHL Tal3a B pes3epByape Ipu IaBjeHum P , kr/mM3.
\4 \Y4

Hcreuenne cxmKEeHHOTO Ta3a U3 OTBEPCTHUS B pe3epBYyape

4. MaccoBas CKOPOCTb MCTEUeHMsa MNapoBoM daswl G (Kr/c) omnpemeyseTcs 10
\%
dbopmysie:
/P M
/ c 5 1,95
G = Mo X A / (=———= ) x P x (0,167 x P + 0,534 x P ), (I13.15)
\ hol \/ RT C R R
C
TIe M - KOBRQOMUMEHT MCTEeUeHUS;
A - IJIomalb OTBEPCTUS, M2;
hol
P - KPUTHMUECKOE IaBJIEHME CXWXEHHOTO rasa, lla;
C

M - MmoJigpHas Macca, KI'/MoJib;
R - yHUBepcajibHada ras0Bas [IOCTOSHHAasA, paBHaa 8,31 Ix/ (K X MoJb) ;

T - KpuTHuYeckas TeMIepaTrypa CXWXeHHOTOo rasa, K;

C

P =P / P - 0Oespa3MepHOe IOaBJIEHME CXMKEHHOTO I'a3a B pesepByape;
R \Y C

P - @maBJsleHMe CXMXEHHOTO Tas3a B pesepByape, Ila.

\

MaccoByro CKOpPOCTb UCTEUEHUSI apOBOM (Pa3bl MOKHO TAKXKE OMPENEINATh M0 popMyrnam
(I13.11) - (I13.14).

MaccoBasgs CKOPOCTb MCTedeHusa xuakom ©Gaszel G (kr/c) omnpemensgeTcs IO
L
dbopmysie:
Jmmm e
/ po
/ L
/o(===== ) x P
/ po R
\/ v
G =G X ——————————————————— , (I1I3.16)
L \ 3/2
(1,22 x T )
R
rIe po - IJIOTHOCTB XUIOKOM dase, KI/M3;
L

PO - IJIOTHOCTBL HApPOBOM daser, kr/mM3;



\
T =T/ T - OGespasMepHas TeMlIepaTypa CXWKeHHOT'O I'a3a;
R C
T - TemnepaTypa CXMXEHHOI'O rasa B pesepByape, K.

Pacrekanue KUAKOCTH IMTPHU KBaA3UMI'HOBCHHOM
pa3pylIeHUuH pe3epByapa

5. llox KBa3MMIHOBEHHBIM pa3pyLIEHUEM pe3epByapa CielyeT IMOHMMaTh BHE3aIHbIM (B
TEYEHHE CEKYHJl WIM J0Jel CeKyHJa) pacmaj pe3epByapa Ha MNPUOJIM3UTENBHO paBHBIE IO
pa3mepy uyactu. [Ipm Takoil mOXapoOmacHOM CHUTyallMM 4YacTb XPAaHMMOM B pe3epByape
KHUJKOCTU MOXKET NEPETUTHCS uepe3 00BaIOBaHUE.

Hwmxe npencraBieHa matemaTudeckas MOJEIb, MO3BOJIAIONIAS OLUEHUTH JIOII0 JKHIKOCTH,
nepenuBIIeiics yepe3 00BaJloBaHUE NPU KBA3UMIHOBEHHOM pa3pylieHUH pe3epByapa. [IpuHsTsI
CJIEIYIOIME JOIYIICHUS:

paccMaTpuBaeTcs IIOCKasi OJTHOMEPHAs 3a/1a4a;

BpeMsl pa3pylI€HUs pe3epByapa MHOI'O MEHBIIE XAPAaKTEPHOIO BPEMEHM JBUKEHUS
TUIPOIMHAMUYECKOM BOJIHBI 10 0OBAJIOBAHMUS;

KUJKOCTb SIBJIIETCS HEBSA3KOM;

TPEHUE KUIKOCTHU O IIOBEPXHOCTH 3€MJIM OTCYTCTBYET;

ITOBEPXHOCTb 3EMJIM SIBISAETCS IIIOCKOM, TOPU30HTAILHOM.

Cucrema ypaBHEHUI, ONUCHIBAIOIINX IBUKEHUE KUIKOCTH, UMEET BUJL:

dh d
-———— + ———[(h - h ) xu] =0
dt dx G
< 2 , (I13.17)
du d u
-——— 4+ ——=(-—— + g x h) =0
dt dx 2
roe h - BriIcoTa cTosifa XMIOKOCTM Hal OUMKCUPOBAHHEIM YPOBHEM, M;
h - BrHICOTa nomcTujamuely MNOBEePXHOCTM Hall OMKCUPOBAHHBEIM YPOBHEM, M;
G

U - CpelHad IO BBICOTE CKOPOCTBL IOBMXEHMS CToJba XMIAKOCTH, M/C;
X — KOOpIOMHAaTa BHOOJIb HAIpaBJIEHUHd IOBMXEHMS XUIKOCTM, M;

t - Bpewmsa, c;

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

['pannyHbIe yCIOBUS C yueTOM reoMeTpuu 3aaauu (puc. 113.2) umeror Bua:

dh
-—— = 0; (113.18)
dx
x=0
u = 0; (I13.19)
x=0
dh
-—— = 0; (I13.20)
dx
x=b
{ 1/2 3/2
u =< g x (h - a) / h, ecoim h > a, (I13.21)




L 0, ecim h <= a

/i€ a - BbICOTa 0OBAJIOBAHMUSL.
Maccosas nosnst xxuakoctu Q (%), nepenusiielics yepe3 00BalOBaHUE K MOMEHTY BPEMEHU
T, onpenensiercst mo popmyiie:

T
mHTerpaju x (h - a) x dt
0 N N
Q =100 x ———=—=——————————————-—---- , (13.22)
h x R
0
TOe U - CpenHsad IO BEHICOTE CKOPOCTH IOBWXEHMS CcToJiba XMUIKOCTM HIpU X = Db,
N
M/C;
h - BrICOTA CTONOA XMOKOCTM IIpU X = Db, M;
N
h - HauvaynbHas BEHCOTa cCcToJifa XMIKOCTM B pesepByape, M;
0
R - mmpmHa pesepByapa, M.
I'padur pacyeTHOM M DKCIEPMMEHTAJIBHOM 3BaBUCHMMOCTENM MaCCOBOM  HOOJMU
nepesMBIIeica uUepes3 oBBaJIOBaAHME XMIKOCTM Q OT napaMeTpa a/h mnperncrasjieH Ha
0
puc. II3.3.

Puc. I[13.2. TunuyHas KapTUHA ABM>KEHUS KUIKOCTU B 00BaJIOBaHUU
IIpY KBa3MMTHOBEHHOM pa3pylleHUU pe3epByapa (He IPUBOIUTCS)

Puc. II3.3. 3aBUCKMMOCTbL HOJIM II€peNMBLIENCHa depe3 oOBaJioBaHME
XUIOKOCTM Q oT mapamerpa a/h : 1 - pacuer; 2 - 3KCIEPUMEHT
0
(He nmpuBOOMTCS)

II. KonmuecTBeHHas OLIEHKA MacChl TOPIOYHX BEIIECTB,
MOCTYNAKIIUX B OKPYKAIOIIee MPOCTPAHCTBO B PE3YJIbTATE
BO3HUKHOBEHMS MTOKAPOOMACHBIX CUTYalIHi

6. KonnuecTBo MOCTYNMHMBIINX B OKPY)KaIOIIee MPOCTPAHCTBO TOPIOYMX BEIIECTB, KOTOPHIE
MOTYT 00pa30BaTh B3PHIBOOMACHBIC Ta30MAPOBO3IAYIIHBIE CMECH WM TPOJHBBI TOPIOYUX
CXKMXXCHHBIX TIa30B, JICTKOBOCINIAMCHAIOMIUXCA W TOPHOYUX )KH}IKOCTCﬁ Ha HOJICTI/IJ'IaIOHlCﬁ
MOBEPXHOCTH, OMIPEIEIIAETCS, NCXOIS U3 CIEAYIOMIUX MPEANOCHUIOK:

a) IMPOUCXOOUT pacueTHas apapus OJHOTO U3 pe3epByapoB (ammapatoB) WIH
TpyOOIIpOBOIa;

0) Bce couepkuMoOe pe3epByapa (ammaparta, TPyOONpoBOAa) WM YacTh MPOAYKTa (TIpH
COOTBETCTBYIOIIIEM OOOCHOBAaHWH) TMOCTYMAeT B OKpYKaloliee NpocTpaHCcTBO. llpum sTomM B
cllydae HaJlu4Msi Ha 0ObEKTe HECKOJIbKUX almnapaToB (pe3epByapoB) pacyeT CleqyeT MPOBOAUTH
JUTSL KQXKOTO pe3epByapa (ammapara);

B) NpH pa3repMeTH3allii pe3epByapa (ammapara) MPOUCXOIUT OJHOBPEMEHHO yTedKa
BEIIECTB M3 TPYOONPOBOJOB, MUTAIOIIMX pPE3epByap MO TMPSIMOMY M OOpaTHOMY IOTOKY B
TEUEHWE BPEMEHH, HEOOXOJUMOTro /i OTKIIOUEHUsS TpyOoompoBoAoB. PacueTHoe Bpems
OTKITIOYCHHUSI TPYOOIPOBOJOB OMpPEIENSAETCS B KaXKIOM KOHKPETHOM Cllydae, HCXOJsl U3
pCaJ'IBHOI\/’I O6CTaHOBKI/I, n OOJKHO ObITh MHUHHUMAJILHBIM C YUY€TOM IMAaCIOPTHBIX AAHHBIX Ha
3allOpHBIC YCTPOWCTBA W WX HAJESKHOCTH, XapakTepa TEXHOJOTHYECKOro Mpoliecca W BHIA
pac4yeTHOM aBapuH.



[Ipu oTCyTCTBMM JaHHBIX JOMYCKAaETCS PACu€THOE BPEMS OTKIIOUEHHUS TEXHOJOTHYECKUX
TpyOONPOBOIOB IPUHUMATh PABHBIM:

BpeMeHHU cpalaThIBaHHUsI CUCTEMbl aBTOMATHUKU OTKIIOYEHUsS TPyOOIpPOBOJOB COIJIACHO
MAaCHOPTHBIM JIAHHBIM YCTAHOBKH, €CJIM BEPOATHOCTb OTKa3a CHCTEMbl aBTOMATHUKH HE
npesbimaeT 0,000001 B rox nmm oGecredeHo pe3epBUPOBAHKE €€ FIIEMEHTOB;

120 ¢, ecnu BepoATHOCTH OTKa3za cucremsbl aBToMaTtuku npesbimaer 0,000001 B rox u He
o0ecreyeHo pe3epBUpPOBAHHUE €€ FIEMEHTOB;

300 ¢ mpu pydyHOM OTKJIIOUYECHUH;

I) B KayecTBE pPACUETHOW TeMIlepaTypbl HpPH IOKapOONAcCHONW CUTyallud C Ha3eMHO
PacroJIO’)KEHHBIM  O00OpyJIOBaHUEM JIONYCKAeTCs IMPUHUMAaThb MaKCUMaJIbHO BO3MOXKHYIO
TEeMIIepaTypy BO3[yXa B COOTBETCTBYIOIIEH KIMMATHYECKOW 30HE, a MpH MOXKAPOOIMACHOM
CUTYallud C IOA3EMHO pACIOJIOKEHHBIM OOOpYJOBAaHUEM - TEMIIEpaTypy TIpYHTa, YCIOBHO
pPaBHYI0 MaKCHUMAaJIbHON CPETHEMECSYHON TeMIlepaType OKpYKaloLIero Bo3jayxa B Haubosee
TEII0€ BpeMs To1a;

€) JJIUTEIBHOCTh HCIAPEHMs >KMJIKOCTH C MOBEPXHOCTU IPOJIMBA MPUHUMAETCS PaBHOU
BPEMEHH €€ TIOJIHOTO ucmapenus, Ho He 6osiee 3600 c. s mpoauBoB )kuakoctu 10 20 Kr Bpemst
WCIIapeHus T0IycKaeTcsl npuHUMaTh paBHbIM 900 c.

JlomyckaeTcss HCIOJIb30BAaHME TOKA3aTeleld IMO0KapoOB3phIBOONACHOCTH JUIA  CMEcei
BEIIECTB U MaTepHaiOB M0 Hanbosee 0IaCHOMY KOMIIOHEHTY.

Pasrepmerusanus Ha3eMHOTO pe3epByapa

7. Macca UAKOCTH, IMOCTYIUBIIEH B OKpYXKalOIIee MPOCTPAHCTBO MPH pa3repMeTU3auu
pe3epByapa, ornpenensiercs no Gopmyie:

m =po xV, (I13.23)

a L R

e m - Macca XuUIOKOCTHU, KI';

a

PO - MJIOTHOCTBL XMIKOCTM, KI'/M3;

L
V - obBbeM XMIOKOCTM B pe3epByape, M3.

R

Macca XKUIKOCTH, MOCTYNUBIIEH CaMOTEKOM IpPU IOJHOM DPa3pylIEHUU HA3€MHOIO HWIIH
HaJ3€MHOr0 TPyOONpOBO/Ia, BBIXOAIIET0 U3 pe3epByapa, onpeesercs no Gopmynam:

iniZs 2 n
m =G x rTray + -~———m x d x (SUM L ) x po , (I13.24)
a L 4 P i=1 i L
roe
nmn 2 [mmmm e
G =wMoO X ——- x d X /2 x po x HenwTaP , (I13.25)
L 4 P \/ L R
roe
ODenmrTaP = h x po x g, (I13.26)
R L L
roe G — HAUYaJIbHBEI pacxol XMUIKOCTM, MCTEeKalleM U3 pes3epByapa depes
L
pasrepMeTu3MPOBAHHLEIN TPpyOonpoBon, KIr/cC;
MO — KODOOULMEHT MCTEUEeHUS;
Tay - pacdeTHOe BpeMs OTKJKYeHMS TPpyOONpOBOIOOB, CBS3aHHBIX C MECTOM

pasrepMeTusaUum, C;



d - oyaMeTp TPpyDONIPOBOIOR, M (B CJydae pPasJIMUHBIX OMaAMETPOB
P
TPpyOONPOBOLOB, CBSASAHHEIX C MECTOM pasrepMeTMs3aluy, OOBeM BHXOOAUEN XMIKOCTU
PacCumMTHBaAETCS IJIS KaXIOT'o TPyOONpOBOIa B OTHOEJIBHOCTM) ;
L - IJIMHA 1-T0 ydYacTka TpyOOoImpoBOIa OT 3aloOpHOI'O YyCTPOMCTBA OO MecTa
i
pasrepMeTmsanmum, M;

n - 4YucCJIO y4aCTKOB pr@OHpOBOHOB, CBA3SAHHEIX C MECTOM pasrepMeTrmsanmnmn,;
HenbTaP - Hanop crojnba XMIKOCTM B pezepByape, Illa;
R
h - BBICOTa CTOJIOa XUIKOCTM (OT BEPXHEI'O YPOBHA XUIOKOCTU B pesepByape
L
0O YPOBHS MEeCTa pal3TepMeTM3alumn), M;
g - yCckopeHmue CBOOOAHOTO mameHwusa, m/c2 (g = 9,81).

[Tpu mponyBe Ha HEOTPAHWYCHHYIO MMOBEPXHOCTH IIOMIAb TPOJIUBA Frop (M2) KUIKOCTH
omnpenensiercs mo hopmyiie:
(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)

Fre = 1oV (m13.27)

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

-1
rae T . K03 duLMeHT pa3auTus, M (IpU OTCYTCTBUU JTAHHBIX JOIYCKAETCsl IPUHUMATh
-1 -1
paBHBIM 5 M @pM IIPOJIMBE HAa HECIUIAHMPOBAHHYIO I'PYHTOBYKO IOBEPXHOCTh, 20 M mpu

MPOJIMBE HA CINIAHMPOBAHHOE T'PYHTOBOE MOKpbITHE, 150 M MIpU MPOJUBE HAa OETOHHOE WIIU
ac(abTOBOE MOKPBITHE);
(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)

Vk. obbem KHUJIKOCTH, TIOCTYNIHUBIIEH B  OKpYXKallee IMPOCTPAHCTBO  TIpU
pasrepMeTH3aLn pe3epByapa, M3.
(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)

Macca napos JIBXK, BeIxoamux yepes3 IpIXaTelbHYI0 apMaTrypy

8. B ciryuae HamosiHeHHs pe3epByapa Macca mapoB orpezessiercs mo Gopmyie:

m =po xV xP x P, (I13.28)
Y \Y R H 0
roe
M
PO = ——mmmmmm , (I13.29)
Y V x (1 + 0,00367 x t )
0 0
roe m - Macca BEXOnAumMx napos JIBX, kr;
Y
PO - MJIOTHOCTL mapos JIBX, xkr/m3;
Y
P - IaBJIeHMEe HacChUeHHHX napoe JIBX npm pacueTHOM Temmneparype, klla,
H
omnpenejyigseMoe 10 CIPAaBOYHEIM IaHHBIM;
P - aTmocbepHOoOe mamJieHue, Klla (monyckaeTcs OpuHMMAThL papHemM 101);
0
Y - TeoMeTpUUeCKMM OOBeM NapOBO3OYWHOI'O IPOCTPAaHCTBAa pe3epByapa (opu
R

OTCYTCTBUUA JaHHBIX JOIIyCKaeTCHd IIPVMHVMMATh PaBHEIM IreoMeTPnUUYeCKOMY o@%eMy



peszepByapa), M3;
M - mosispHas Macca napos JIBX, KI'/KMOJE;
V - MOJIbHEI OOBeM, paBHBM 22,413 M3/KMOJb;
0
t - pacuerHasa TeMmneparypa, - C.
0

Macca napos JIBX nipu ucnapernu co cBoOOHOM
IIOBEPXHOCTHU B pe3epByape

9. Macca mapoB JIBXX mnpu wucnapeHunm co CBOOOJHOW TOBEPXHOCTH B pe3epByape
omnpenensiercs mno hopmye:

m =G x Tay , (I13.30)
\ \Y E

rme G - pacxonm napos JIBX, Kr/c, KOTOpPEM omnpenesdgeTcs o dbopmyre:

\Y

G =F xW, (I13.31)
\ R

roe Tay - BpeMd NOCTYIJIEHMS [AapOoB M3 pesepByapa, C;

E

F - MakcuMaJibHas I[Jomalb [OBepxXHOCTM mcrapeHmsa JIBX B pezepByape, M2;
R

W - MHTEHCMBHOCTbL MCIIapeHUs JIBX, xr/ (M2 X C) (onpenenseTcsa B

COOTBeTCTBMM C paszesioM VIII HacTOAWEeIO MNPMJIOXKEHMS) .

[II. MakcumanbHbIe pa3Mepsl B3PbIBOOIIACHBIX 30H

10. Pagmuyc Ry (M) u BbICOTa Z e (M) 30HBI, OrpaHMyuBarolIe 00JacTbh
KOHLEHTpALM{, MPEBBIIIAIOIIMX HWKHUM KOHLUEHTPALMOHHBIA IMpeieda paclHpoCTpaHEeHUs
mamenu (ganee - HKIIP), mpu HemoABuKHOM BO3AYIIHOWM Cpefie onpenensieTcs mo GopMyiiam:

TS Toprounx razoB (nanee - ['T):

0,33

Ryp =7,8- o
Pr * Cognp : (113.32)
033
ZHMW’:(L26' il
Pr Curap : (113.33)
1u1st mapoB JIBXK:
033
RHMW::7’8"__JEQ___
P Cap : (113.34)
033
ZHMW’:(L26' T

P Crnp , (113.35)



m .
rae I wmacca I'T, mocTynuBIIeEro B OTKPBITOE MPOCTPAHCTBO IPU IOKAPOONACHON
CUTYalluH, KT;

Pr . mnotaocts I'T IIpY pacueTHOM TeMIiepaTrype u aTMOC(QEpHOM JIaBICHHUH, KI/M3;

m
- macca nmapoB JIBJK, nmoctynuBimimx B OTKPBITOE IPOCTPAHCTBO 3a BPEMS HCIIAPEHUS,
yKa3aHa B ITyHKTE 6 HACTOSIIEro NPUIOKEHUs, KT

Pr - mnotaocts napos JIBXX npu pacueTtHoi Temneparype, klla;

C . .
HKTIP - gYKHUM KOHLIEHTPALMOHHBINA Mpenen pacnpocTpanenus miamenu [T wim mapos,
%00.
3a Hayano OoTcueTa rOPU30HTAIBHOIO pa3Mepa 30HbI IPUHHUMAIOT F€OMETPUYECKUM LIEHTP

[IpoJINBa, a B CIly4ae, €CiIHd Ry MEHbLIE Ta0apuUTHBIX pa3MEpOB IMPOJMBA, - BHELIHHE
rabapUTHbBIE Pa3MepbI MPOJIUBA.

[Ipy HEOOXOAMMOCTH MOXKET OBbITh YYTEHO BJIMSHHME PA3IUYHBIX METEOPOJIOTHYECKUX
YCIIOBUH Ha pa3Mephl B3pbIBOONIACHBIX 30H.
(. 10 B pen. [Ipukaza MUC PO ot 14.12.2010 N 649)

IV. Onpenenenne nmapaMmeTpoB BOJHBI JaBJICHUS TIPH CTOPAHUH
ra3o-, napo- Wiy MbUIEBO3AYIIHOTO o01aKa

11. Meroauka KOJIMYECTBEHHOM OLEHKM NapaMeTpOB BO3AYIIHBIX BOJIH JABJICHUS IPU
CrOpaHMM Tra3o-, Mapo- WM MbUIEBO3AYIIHOTO oOnaka (#anee - 00J1ako) pacpoCTpaHseTcsl Ha
cirydyan BBI6pOCEl roprodux rasoB, IIapOB WX NIbBIIX B aTMocq)epy Ha IIPOHU3BOJACTBCHHBIX
00BCKTaX.

OCHOBHBIMI/I CTPYKTYPHBIMH 3JICMCHTAMH aJITOPUTMaA PaCUCTOB SABJIAIOTCA:

OTIpeIeTICHUE OKHUIAEMOT0 peKrMa CropaHus obaka;

pacuceT MaKCUMAaJIbHOI'O 1/136I>ITO‘~IH01"0 JaBJICHUSA W UMITYJIbCa (1)331:1 CKaThg BO3AYIIHBIX
BOJIH JAaBJICHUA MJIA PA3JIMYHBIX PEKUMOB,

OIIpeieTIeHUE JOTIOTHUTEIBHBIX XapaKTEPUCTUK B3PBIBHOM HArpy3KH;

OLICHKA MOPaKaIOIIEro BO3ACHCTBHUS.

I/ICXOI[HBIMI/I JaHHBIMH JIA pacde€Ta mapaMETpoOB BOJIH JABJICHHUA IIPpU CrOpaHUU o6na1<a
SABJISIFOTCA:

BH/JI TOPIOYETO BEIIECTBA, COJIEPKAIErocs B 00ake;

KOHLIEHTpAauus Topluero BemecTBa B cmecu C ,

T

cTexyoMeTpruueckas KOHLEeHTpaluus Iopiodyero BemecTBa ¢ Bo3nyxom C

CT
Macca TIopioyero BelecTBa, colepxamerocsa B objlake M , C KOHUEHTpauuewn

T
MeXIy HVIKHVIM VM BEPXHVM KOHUEHTPALUVMOHHBIM IIPpeneJiOM PacCIpPOCTPaHeHMA IIJIaMEeHNM.
JonyckaeTcsa BEJIMUMHY M OPUMHYMATL PaBHOM Macce TIOpoYero BelecTBa,
T

cozmepxamerocsa B obJjake, C ydeToM ko3QdmuLMeHTa 7Z ydacTuUsa IOplUuero BelecTBa
BO B3pPHBEe. [Ipy OTCYTCTBMM IaHHBIX KO30OMUMEeHT Z MOXeT OBIThH NPMHAT PaBHBM
0,1. Ipy CTPpyMHOM CTaLMOHAPHOM MCTEUeHMM ITOoplUeIro I'alsa BeJMuMHy M cJlenyer

T
PAaCCUMTHIBATE C YUYETOM CTalMOHAPHOTO pachpelesyieHrs KOHLEeHTpalUWy Iopouyero

razsa B CTpye;
yoesbHasa TerjioTa CIopaHMsa Toployero BemecTBa E - ;
Yy
CKOPOCTb 3ByKa B BO3nyxe C (0BBIUHO NpMHMMaeTca paBHOM 340 Mm/c);
0

vHbopMalMa O CTENeHM BaTrPOMOXIESHHOCTM OKPYXakllero MPOCTPaHCTBA;

5bdexTUBHEIN BDHepIro3anac ropoden cMmecu E, KOTOPHEIM ONpenejyigeTcsa IIo
bopmysie:



(I13.36)

[Ipu pacyere mapameTpoB cropaHusi 00jiaka, paclojOXKEHHOTO Ha MOBEPXHOCTH 3E€MIIH,
BennurHa 3 ()EKTUBHOTO SHEprosamnaca yJBanBaeTCsl.

Ompenenenre 0XKUAAEMOTO PEKUMA CrOpaHUsI 00IaKa

12. OxxunaeMsplil pexuM cropaHusi o0iaka 3aBUCUT OT THIIa FOPIOYETO BEIIECTBA U CTENEHU
3arpOMOKIE€HHOCTH OKPY’KAFOILEr0 MPOCTPAHCTBA.

Knaccudukanust roprouux BEMIECTB MO CTETICHH YyBCTBUTEIBHOCTH

13. BemectBa, cocoOHBIE K 00pa30BaHUIO TOPIOYMX CMECEH C BO3JIYXOM, MO CTEIECHH
CBOCH YyBCTBHTEIBHOCTH K BO30Y)K/ICHHIO B3PBIBHBIX ITPOLIECCOB Pa3IeIeHBI HA YETHIPE Kilacca:

Kjacc 1 - 0co00 4yBCTBUTENBbHBIE BEIIECTBA (pa3Mep AETOHAMOHHOM slueiiKu MeHee 2 CM);

KJIacc 2 - YyBCTBUTENBHBIC BEIIECTBA (pa3Mep JCTOHAMOHHOW SUYCHKH JISKUT B TPEIeIax
ot 2 1o 10 cm);

KJacc 3 - CpeIHEYyBCTBUTENBHBIC BEIIECTBa (pa3Mep NETOHAIMOHHOW SYCUKH JISKUT B
npeaenax ot 10 go 40 cm);

kjacc 4 - cabouyBCTBUTENIbHBIE BELIECTBA (pa3Mep AETOHALMOHHOW stueliku Oosblue 40
cM).

Knaccugukanus Hanbosee pacrpoCTpaHESHHBIX B IIPOMBIIUICHHOM MTPOU3BOJICTBE TOPIOYHX
BemecTB mpuBeaeHa B Tabnune [13.1. B ciydae, ecium BemecTBo HE BHECEHO B KilacCU(PHKAIIUIO,
ero ciexyeT KJIACCH(PHUIMPOBATH 10 AHAIOTHU C UMEIOIIUMUCS B CIIHCKE BEIIECTBAMH, a IPH
OTCYTCTBUH HH(OPMAIIUU O CBOMCTBAX TAHHOTO BEIIECTBA €0 CIEAYEeT OTHECTH K Kiaccy 1, T.e.
paccMaTpuBaTh HaOOJIEE OMACHBIN CITyJail.

Taonua I13.1

Knace 1 Knacc 2 Knacc 3 Knacc 4
AneTniieH AKPUIIOHNTPNIT AuneTasbnernmn Benson
BuHMITaueTmnieH AKpOJIEUH ALI&eTOH IIexaH
Bomopon ByTan BensuH o-JnxjopbeH30JI
T'nnpasmu ByTunen BuHmlauerat IomexkaH
NzonponmnHuTpaT |ByTanmuen BuHuUIxIIopmnn MeTaHn
MeTuiaueTmIeH 1, 3-TleHTanueH T'ekcan MeTmnbeH30J
HutpomeTaH [Iponax 300KTaH MeTniMepKanTaH
Oxmucp nponwuieHa |IllponurneH MeTmiaMmH MeTunxjopng
OkuChe 3TUIIEHA Cepoyriepon MeTnnaueTarT Oxkuce yrnJepona
STUIHUTPAT STaH MeTunOy THUIKETOH STMIIeHDEeH30J

STUJIeH MeTHJInponmiIKe TOH

S0mpsl: MeTnis TUIKe TOH

IOVIME TMJIO BBV OxTaH

OVBUHUIIOBBIM [npnouyH

MeTUIIOY TMJIOBEIM CepoBonopon
COomMpTHL:




lnpokasa ¢paxkumg Me TUJIOBBIM
JIETKUX YIJIeBOIOO— 3TUJIOBEI
pPonoB IPONUIIOBEIM
aMMUJIIOBEIN
U300y TUIJIOBHIN
V30NPONMIIOBEIM
LImkJIOoTEeKCaH
StunpopMmaT
STUIIXIIOPNL,

14. Ilpm oueHKe MacwTaboOB INOPaXeHMS BOJIHAMM IaBJIEHMSA IOOJDKHO YUMTHIBATHCH
pazanuye XMMMUYECKMX COeIMHEHMM I[IO TeIJIoTe CIOpaHusd, MCIOJIb3YyeMOM IJid
pacdeTa IIOJIHOT'O 3arnaca DHEpPTOBHIOEJIeHUsA. [jId TUMIOMYHEIX YyIJIEBOOOPOIOB
NPUMHYMAEeTCSa B pacyeT 3HAaUeHMe YIOeJIbHOM TEeINJIOTH CcTopaHusa E = 44 MIOx/xr.

yIno
19 MHEIX TOPIOUMX BEUECTB B pacyeTax MCIOJIb3yeTCs yIOeJlIbHOe DHEepPI'OBHIOEJIEHUE
E = ©Oera E . 3Bmecr ©OeTa - KOPPEKTMPOBOYHHM HapaMeTp. g YCJIOBHO

Y Yo
BBIIOEJIEHHBIX KJIaCCOB I‘OpIO‘{I/[X BelleCTB BeJIMYMHEL HapaMeTpa 6€Ta HpeHCTaBI{eHI:I B
Tabauue I13.2.

Taonura I13.2

Knacce ropoumx BelecTB Bera Knacce ropoumx BelecTB Bera
Knace 1 Knacc 3
AlleTUIIeH 1,1 Kymout 0,84
MeTwmialueTmnIeH 1,05 MeTwuiaMmUH 0,70
BuHunaueTmieH 1,03 COMPTH :
Me TUJIOBRIM 0,45
OKMCBh D2TUIIEHAa 0,62 STUIIOBHIM 0,601
[IpONMIIOBLIA 0,69
I'mopasuH 0,44 AMMUJIIOBEHIM 0,79
/30NpPOnMIIHUTPAT 0,41
STUIHUTPAT 0,30
Bomopon 2,73 [IukJOoTreKcaH 1
HuTpomeTaH 0,25 AueTanballbOernn 0,56
Knacc 2 BuHMIalueTaT 0,51
STmIIeH 1,07 BeH3uH 1
IvsTunsoup 0,77 T'excan 1
IBUHMIIS OUP 0,77 M300KTaH 1
OKMCh OpOonMJIeHa 0,7 [InprouyH 0,77
AxpoJienH 0,62 [ukJjonponaH 1
CepoyrJyiepon 0,32 STuIaMuH 0,80
ByTan 1 Knacc 4




ByTuineH 1
ByranueH 1 MeTaH 1,14
1, 3-TIleHTanueH 1 TPUXJIOPSTaH 0,15
STaH 1 MeTunxmaopun, 0,12
Iyme TrIie dup 0,606 Benszomn 1
IMMB30NPONUIIOBEI 20D 0,82 IekaH 1
eIy 1 IomexkaH 1
[IponwuieH 1 MeTunbeH30J 1
[Iponax 1 MeTuiMepKanTaH 0,53
Knacc 3 Okuch yrJjiepona 0,23
ByHMIXJIOPUT 0,42 IuxsiopaTaH 0,24
CepoBonopon 0,34 IyxjopbeH30J1 0,42
AlLleTOH 0,65 TpUXJIOP3TaH 0,14

Krnaccudukanust okpyxaromero mpocTpaHcTBa
110 CTENEHHU 3arPOMOKICHHOCTH

15. Xapaktepom 3arpOMOKJICHHOCTH OKPYKAIOIIEro MNPOCTPAHCTBA B 3HAYUTEIBHOU
CTENIEHU OIPEIENAETCS CKOPOCTb pPACIPOCTPAaHEHMs IIJIaMEHM @pH CropaHuu oOjaka H,
CIIEIOBATENIbHO, IapaMeTpbl BOJIHBI  JIaBJEHHUsS. XapaKTEpUCTUKU  3arpOMOKJIEHHOCTU
OKPYXKAIOIEr0 IPOCTPAHCTBA PA3JIEIAIOTCA HAa YEThIpe Kilacca:

KJjacc | - HanuuKe JUIMHHBIX TPYO, MOJI0CTEH, KaBepH, 3all0JIHEHHBIX TOPIOYEl CMEChIO, IPU
CrOpaHUM KOTOPOW BO3MOKHO OXUJaThb (OpPMHUpPOBaHHE TYpOYJIEHTHBIX CTPYyH HPOAYKTOB
CrOpaHusi, IMEIOIINX pa3Mepbl HE MEHEE TPEX Pa3MEPOB JETOHAMOHHOM SIYEUKH JAHHOU CMECH.
Ecnu pazmep OeTOHAMOHHOW SYEWKW U1 JAHHOM CMECH HE M3BECTEH, TO MHUHHMAaJbHbBIN
XAapaKTEpHBIA pa3Mep CTPpyW NPHUHUMAETCA PaBHBIM 5 CM Uil BewlecTB kiacca 1, 20 cm mns
BenecTB Kiacca 2, S0 cM juis BemecTB Kitacca 3 u 150 cM jy1s BenecTB Kiacca 4;

kinacce Il - cuapHO 3arpoMOXKACHHOE MPOCTPAHCTBO: HATMYHUE TOJY3aMKHYTHIX O00OBEMOB,
BBICOKAs! IUIOTHOCTh pa3MEIEHHUs] TEXHOJIOTMUECKOr0 000pyA0BaHMUsl, JIeC, O0JIBIIOE KOJTHUUYECTBO
MTOBTOPSIOLIUXCS MIPEMSTCTBUIA;

kiacc III - cpenne 3arpomMokXA€HHOE MPOCTPAHCTBO: OTAEIBHO CTOSIINE TEXHOJIOTMYECKUE
YCTaHOBKH, pe€3€pBYapHBIH MapK;

kyacc [V - ciabo 3arpoMosx/ieHHOE U cBOOOAHOE MPOCTPAHCTBO.

Knaccudukanus pexxuMoB cropanust o0aka

16. [ns oueHKH BO3JACHCTBUS cropaHusi oOjaka BO3MOXHBIE PEXHUMBI CrOpaHUs
pa3feNsroTCS Ha IIECTh KJIACCOB IO THAIa30HaM CKOPOCTEH X PacIpOCTPaHEHHs CIETyIOIUM
obpazom:

Kiacc 1 - meroHanus uim rTopeHre co CKopocThio pponTa rurameru S00 m/c u 6oree;

kiacc 2 - nednarpamnus, ckopocts pponta wiamenu 300 - 500 m/c;

knace 3 - nednarpamnus, ckopocts pponTa wiamenn 200 - 300 m/c;

knacc 4 - nednarpamnus, ckopocts pponTa wiamenu 150 - 200 m/c;

Kiace 5 - neduarpamus, CKOpocTh (ppoHTa TUIAMEHH OTpeAeseTcs no Gopmyre:



u=%k x M , (I13.37)
1

roe k - KOHCTaHTa, paBHas 43;
1

M - Macca roprouyero BelleCTBa, colepxalerocs B objlake, KI';

KJlacc 6 - medJsarpaums, CKOPOCTH QPOHTA IJIaMeHM olpenejisgeTcs o bdopmyre:

1/6

u=%k x M , (I13.38)
2

roe k - KOHCTaHTa, paBHas 26;
2

M - Macca TOopoYero BemecTBa, coIepxamerocs B objlake, KI.
17. OxugaemMbIil pexxuM CropaHus objiaka ornpeaesnsercs ¢ momolnbio Tabmunsl 113.3, B

3aBUCMMOCTH OT KJacCa TOprodero BCHICCTBA M KJIaCcCa 3arpOMOKIACHHOCTH OKpPYXaroLICro

MIPOCTPAHCTBA.
Tadmuma I13.3

Kiacc roprodero Kitacc 3arpoMOKICHHOCTH OKPYIKAIOMIET0 MTPOCTPAHCTBA
BELIECTBA | 11 111 v

1 1 1 2 3

2 1 2 3 4

3 2 3 4 5

4 3 4 5 6

[Ipu onpeneneHuy MakCUMaIbHOM CKOPOCTH (pOHTA IJIAMEHHU JIJISl PEXKUMOB CropaHus 2 -

4 XJaccoB JOTOJIHUTEIFHO pPACCUMTHIBACTCS BUIMMAs CKOPOCTh (POHTA IUTaMEHH TIO
cootnomenuto (I113.37). B Tom cnydae, ecnu mosrydeHHas: BeJIMUMHA OOJIBbIIE MaKCUMaTbHOM
CKOPOCTH, COOTBETCTBYIOIICH JAaHHOMY KJlaccy, oHa nmpuaumMaetcs o popmyne (I1.3.37).

(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)

Pacuet MakCHMaIbHOTO H30BITOYHOIO AaBJICHUS U UMITYJIECA (1)2131)1
CKaTus BO3AYIIHBIX BOJIH JaBJICHUA

18. IlapaMeTphl BO3IOYUHHX BOJIH IaBJIeHMs (M3OBITOUHOe naBjieHue HesbTaP u
+

M OyJbC ®az3el cxaTuda 1 ) B 3aBUCUMMOCTM OT PacCTOSHMSA OT LeHTpa objlaka
PACCUMTHIBAIOTCSA MCXOOS M3 OXMIAEMOT'O pexXuMa CropaHmusa obJjaka.

Knacc 1 pexxuma cropanus o6iiaka

19. PaccunThiBaeTCs COOTBETCTBYIOLIEE OE3pa3MEepPHOE PACcCTOSHKE 0 PopMyie:

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

rge R - paccrosgHMe OT LeHTpa objaka, M;
P - arTmocbepHOe marjyieHue, lla;
0
E - sbbdexTuBHBIM sHeprozanac cmecy, Ix.
BenmmuuHE fes3pas3MepHOT O OaBJIEHUA P ¥ uMnoyJabc  Qazel  cxaTtmuda I




X
no dopmysaMm (OJd I'a30MNapOBO3OYIUHEIX CMeCcel) :

ONpPenesyisanTCs
2
In(P ) = -1,124 - 1,66 x (In(R )) + 0,260 x (In(R ) ) ; (I13.40)
X X X
2
In(I ) = -3,4217 - 0,898 x (In(R )) - 0,0096 x (In(R ) ) (13.41)
X X

X

(I13.40, T1I13.41) cnpaBemauBel nOJs 3HauveHuyr R > 0,2. B ciyuae,

X

18, a B dopmymny (II13.41) BMecTO R mnoncTamBJisgeTCs
X

dopMy JIBEL

eciim R < 0,2, TO P
X X
BeymumHa R = 0,14.
X

PaSMepHBIG BEJIMYUHBI U30LITOYHOTO JaBJICHUS W UMITYJIbCa (1)&31:1 CKaTusg OoNpCACIAOTCA

o ¢hopmyinam:

HDensrTaP = P x P ; (I13.42)
X 0
+ 2/3 1/3
I =1 x P x E / C (I13.43)
X 0 0
Kiaccer 2 - 6 pexxuma cropanus o0iaka
20. PaccuuTHBaeTcsa 0Oe3pasMepHOe paccTosHue R oT UeHTpa objiaka IO
X
bopmysie (I13.39).
PaccumTeHBalOTCA BeJMUMHE 0Oe3pa3MepHOro naiBJjieHusa (P ) u mMmnysnbca ¢ase
x1
cxatmsa 1 no dopmyJiam:
x1
2
u curma - 1 0,83 0,14
P o= (—-——- ) X (mmmmmmmmmes O - ) ; (13.44)
x1 2 curMa R 2
C X R
0 X
0,06 0,01 0,0025
I =Wx (1 - 0,4 xW) x (-———=—-— + ————— - ——————— ) ; (I13.45)
x1 R 2 3
X R R
X X
u curmMa - 1
W= -——x (——————————- ), (I13.40)
C curMa
0

I/Ie CUTMa - CTENEeHb PaclIMPEHUs IPOIYKTOB cropaHus (s ra3onapoBO3AYIIHBIX cMecei

JOITyCKaeTCsl MPUHUMATh PaBHOM 7, AJisl MBLUIEBO3/YILHbBIX cMecel - 4);
U - BUJIMMAasi CKOPOCTh (PpOHTA IJIaMEHH, M/C.
B caywae pgedumarapanmuu  mBUIEBO3AYIIHOTO  OOiiaka BenmwuMHa — 3(PGEKTHBHOTO

sHepro3amnaca ymMHoskaercs Ha koddduuueHt (curma - 1)/curma.
dopMy JIBL (I13.44), (I13.45) crnpaBemOnMBHE OJiS 3HaUeHMY R OOJBUIMX BEJIMUMHE



R = 0,34, B canyuae, ecau R < R , B dopmysel (I13.44), ([I3.45) BMecTO R
xpl X xpl X
NIOOCTAaBJIAETCA BeJMuMHa R
kpl

Pa3MepHbEE BEeJIMUMHE M3OBEITOUHOTO JaBJIEHMS UM UMIYyJbCca Gasel  CcXaTus
onpemejyigioTca 1o Qopmysam  ([13.42), (I13.43) . Ipm mToM B QopmyJsial (I13.42),
(I13.43) BMecTO P ™M I [HNOOCTABJAKTCH BEJIMUMHEL P u I

X X x1 x1

V. IlapameTpbl BOJIHBI IaBJIEHUS PH B3pbIBE pe3epByapa
C MIEPErpeTOi )KUIAKOCTHIO UM CKUKEHHBIM I'a30M MPU BO3JAEHCTBUU
Ha HEro oyara rnoxapa

+
21. N3bplTOUHOE HOaBJieHue JlenbTaP wm  uMmnyjasc I B BOJIHE IaBJIeHUHd,
obpaszynumecs IIpM B3PBEBEe peszepByapa c neperpetom JIBX, I'K miam CXMXeHHBM
YIJIEBOOOPOIOHEIM I'a30M (manee - CVYI') B ouare Iroxapa, ONpenesidainTCcsa 10
bopmyIiam:
0,33 0,66
m m m
Inp 1P Inp
IDenvTaP = P x (0,8 x ——————— + 3 x ——————- + 5 xXx —-=———- ) (I13.47)
0 r 2 3
r r
0,066
m
+ Inp
I =123 X ——————- ; (I13.48)
r
B
eff -6
m = (==—==-—- ) x 10 (I13.49)
np 4,52
TOoe r - pacCcTosaHME OT LEeHTpa pe3epByapa, M;
E - 5bdexTMBHAS SHEPIMA B3PHBA, pacCUMUTEIBaeMas IO QopMyJie:
eff
E =k xC xmx (T -1T), (I13.50)
eff S b
rne k - oy SHEePIMM BOJIHHE IaBJjieHUs (IOoNyckaeTcs OpuHUMaTh pasHou (0,5);
C - yIOoeJbHas TeIJIOEMKOCTL XMIKOCTM (IOIyCcKaeTcs NpuHMMAaTh paBHOM 2000
IS

Ix/ (kr x K);
m - macca JIBX, T'K mmm CYI', comepxawascd B pes3epByape, KI';
T - TemnepaTypa xunkon ¢aze, K;
T - HopManbHasa TeMmrneparypa kuleHwusa, K.
b
[Ipu Hamuuuu B pe3epByape MpeJOXPaHUTEIBHOIO YCTPOICTBA (KJlallaHa MK MEeMOpaHbI)

BenuuuHa T onpenensieTcs mo Gpopmyie:

T = e - C + 273,15, (II3.51)
A - 1lgP A



roe P — IHapJieHMe cpabaTelBaHMA NPEeOOXPaHUTEJIBHOTO YyCTPOMCTBA;

val
A, B, C — KOHCTAHTH ypPaBHEHMA BaBUCHMMOCTM HOaBJIEHMSA HACHIIEHHBX [1apoB
A
KMOKOCTM OT TeMIepaTypeH (KOHCTAHTH AHTyaHa), OIpelnejigeMble IO CIPaBOYHOM
JuTeparype. EomHnue usMepeHmusa P (xlla, MM PT. cT., aTM) OOJIXHEL

val
COOTBETCTBOBATE MCIIOJIB3YEMBIM KOHCTAaHTamM AHTyaHa.

VI. NHTE€HCHBHOCTH TEILUIOBOTO U3JIy4EHHUS

22. B mHacrosimem pasfene NPUBOJATCA METOJbl pacyeTa HMHTEHCUBHOCTH TEIJIOBOTO
M3JIy4eHMsl OT TMOXKapa IIpoJiiBa Ha II0BEPXHOCTb, OTHEHHOIO IIapa, a Takke paauyca
BO3JICHCTBUS IPOAYKTOB CrOpPaHUs MapOBO3IYLIHOr0 00Jiaka B cllydae Moxapa-BCIIbIIIKH.

[Toxap nponusa

23. lHTeHCUBHOCTH TeIIoBOro usnydeHus q (kBt/M2) ans noxkapa nposausa JIBX, K,
CxxmxeHHoro npupoaHoro rasa (naiee - CIII) umu CYT onpenensercs mo gpopmyie:

9=E,F T 3,50

E
rae /- cpeHenoBepXHOCTHAS HHTEHCHBHOCTH TEIUIOBOTO M3 IydeHHS I1aMeHu, KBT/M2;

E .
7- yrinoBoil ko3 uureHT 00Iy4eHHOCTH;
T - k093G GHUIHEHT POTyCKaHHsI aTMOC(EPHI.

E
3Ha‘~ICHI/IC ! HpI/IHI/IMaeTCH Ha OCHOBC UMCHOIIIUXCST 3KCH€pI/IM€HTaIII)HI)IX JAaHHBIX WJIHU I10
Tabimne 113.4.

Taonua I13.4

CpenHenoBepXHOCTHASI INIOTHOCTH TETIOBOTO U3ITyYEHUS
MJIAMEHHU B 3aBUCUMOCTH OT IMaMETpa ovara u yJaejabHas MaccoBast
CKOPOCTH BBITOPAHUS JJII HEKOTOPBIX KUAKUX
YTJIEBOIOPOIHBIX TOTUTHB

TOIMBO E , xBr/M2, npu d, M
£ m ,
T/
10 20 30 40 50 (M2 -C)
chr 220 180 150 130 120 0,08
CYT (mpomnaH-0yTaH) 80 63 50 43 40 0,1
BeH3UH 60 47 35 28 25 0,06
InsesbHOe TOIJIMBO 40 32 25 21 18 0,04

E
[Tpumeuanue: i quameTpoB odara meree 10 M wiam 6ostee 50 M ciaemyeT mpuHUMATh
TaKoM e, KaK U i1 o4aroB quaMerpoM 10 m u 50 M COOTBETCTBEHHO.

E
[lpu oTcyTcTBUHM NaHHBIX Uil HEDTH U HEDTENPOIYKTOB JOIYCKACTCS BEIMYMHY
(xB1/M2) onpenensts no popmyie:



— 012d (1 ,012d
Ep =140 420-(1=e ™) | o oo

rjae d - 3pdeKTUBHBIN AUaMeTp MPOJIUBA, M.
[Ipu oTCyTCTBUM HAaHHBIX AJIi OJHOKOMIIOHEHTHBIX >KMJKOCTEH MOIYyCKaeTCsl BEIIMYMHY

E; (xBT1/M2) onipenensith o Gpopmyie:

p _04m H,

f
(1+4-L]
d)  (113.53.1)

rje m' - yJenbHasi MaccoBas CKOPOCTh BbITOpaHus, Kr/(M2-c);
cr . KT
yzenabHas TemioTa cropanus, KJx/Kr;
L - mmmHa nmnaMeHu, M.

HpI/I OTCYTCTBHUU JAaHHBIX HJIA OJHOKOMIIOHCHTHBIX )KHI[KOCTG?I JOITYCKACTCA BCINYHNHY m'
(xr/(M2-c)) onpenensaTe o GhopmyIie:

0,001-H,,

'

L+ G -1) | (13.53.2)

rae L, . yZenabHas TeII0Ta UCTIapeHUs! )KUJKOCTH, KJK/KT;
P - ynenbHas TEIIOEMKOCTh KUIKOCTH, KJx/(kr-K);
b - TeMIepaTypa KMIIEHUS KUIKOCTHU IIpU atMocpepHOM naBieHuu, K;
L. TemIeparypa okpyxarouien cpensl, K.
JIJ1s1 MHOTOKOMITOHEHTHBIX CMECEH )KUAKOCTEMN JAOIYCKAETCs ONPEIEICHUE 3HAYCHUN E; u

E
m' o KOMITOHCHTaM, JIs1 KOTOPBIX BEJINYHUHBI / ¥ m' MaKCUMAaJIbHBI.

. F
VYrioBoi ko duiueHT o0aydeHHOCTH ~ ¢ ompeaensercs no Gopmyse:

_ 2 2
E =B+ Er (1354

F, F . .
rae ~V, " H# - ¢akropbl 0OIYYEHHOCTH I BEPTHUKAIbHONW U TOPU3OHTAIBHOW IJIOLIAJ0K
COOTBETCTBEHHO, OIpeAeiseMble I IJIOMANO0K, pacHojiokeHHbIX B 90° cekrope B

HaIpaBJICHUH HAKJIOHA IUIAMEHH, IO CIIEIYIOIUM (popmymnam:

2 2 . 2 .
FV:l- _E-arctgD+E- a +b+1)" =2-b-(1+a-sinb) arctg A-D +cos9_ arctg a-b—F"-sin6
T A-B B C F.-C

, (T13.55)

1 1) siné a-b—F?-sin@ F?.sin@ a’+((b+1)°-2-(b+1+a-
F, =—-qarctg| — |+——| arctg t+arctg| ———— |— |—
T D C F-C F-C A-B

, (I13.56)




2-L

a=—-

d | ([13.57)

p="2
, (T13.57.1)

A=(@ +(B+1)* ~2-a-(b+1)-sin ) (13.57.2)

B=\(@+(-1)*-2-a-(b—1)-sinO) , (I13.57.3)

C= 1+t ~1)-05"0) (13 574
&
b+1) (1m13.57.5)

_a-cos6
b—a-sinf (113.57.6)

F=N® -1 13577

rjae X - pacCTOSIHHE OT F€OMETPUUECKOT0 LIEHTPa MPOoJIMBa JI0 00JIy4aeMoro 00beKTa, M;

d - a¢dexTuBHBIN 1UaMeTp MPOJIUBA, M;

L - gnuna miamenu, m;

0. YroJ1 OTKJIOHEHUS IUIAMEHU OT BEPTUKAIH 0] IEHCTBUEM BETpA.

JUJi m011aJ0K, paciojoKEHHBIX BHE YKa3aHHOTO CEKTOPa, a TAKXKE B CIy4asiX OTCYTCTBUS
BeTpa (akTopbl OOIYYEHHOCTHM /I BEPTUKAIBHOW W  TOPU3OHTAJIBHOW  IJIOLIAZ0K

paccunThiBatoTcs 1mo popmynam 3.55 - 3.57.7 u 3.59.1, npunumas 0 =o.
D¢ dexTuBHbI quameTp npoiusa d (M) paccuUThHIBaeTCS 1O Gopmyie:

a= |3

T (I13.58)

rae F - nmnomans nposivBa, M2.
Jlnuna iamenu L (M) onpeaensiercs no gopmynam:
mpu U* 21

0,67
ml
L:55-d-(—] S Th
PaNg-d . (I13.59)

mpu 4* <1

'

m

0.61
pa'\/g'd} L (I13.59.1)

L:42-d-|:



rac

m'g-d
Pn (I13.60)

m' - yJieNbHasi MaccoBasi CKOPOCTh BBITOPaHUs TOILIMBA, KI/(M2-C);

Pa - mnotroCTD OKpPY’KaIoILlero Bo3/1yxa, Kr/m3;

PI . 110THOCTD HACIIEHHBIX [apoB TOIUIMBA MIPU TEMIIEPAType KUIIEHUS, KI/M3;
w

? - CKOPOCTh BETpa, M/C;
g - yckopeHue cBoooHoro naaeHus (9,81 m/c2).

VYTo/1 OTKJIIOHEHHUS IIJIaMEHU OT BCPTUKAIN ITIOJ HeﬁCTBHGM BE€Tpa 9 pPaCCUUTBIBACTCA 110
dbopmyme:

I, mpu u, <1

-0,5

R

cosO =

u, >, npuu, >1

. (113.61)

Kosddunuent npomyckanus armocdepbl ° Juisd IMOKapa IMPOJIMBA OIMPEACIISIECTCS I10
dbopmyme:

T= exp[—7 . 10_4 . (X - 0,5 . d)] (H362)
(m. 23 B pen. [Ipukaza MUC PO ot 14.12.2010 N 649)

OrueHHbIi map

24. IHTEeHCUBHOCTD TEIJIOBOTO M3iydeHus q (kB1/M2) mi1s orHeHHOro 1mapa onpenensercs
o ¢popmye (113.52).

E
Bennuuna ~/  ompenenseTcs Ha OCHOBE HMECIOIIUXCS ASKCICPUMCHTAIBHBIX JTaHHBIX.
E .
Jlomyckaercst mpuHUMath 7 paBHO#M 350 kB1/M2.

F
3HaueHue ¢ ompenensercs no Gopmyie:

__ D
2 2
4 (H +717) (113.63)

q

rae H - BpIcOTa IEHTpa OTHEHHOTO 11apa, M;

Dy . .
- 3(ppeKTUBHBIN TUaMETp OTHEHHOTO L1apa, M;

I - paccrosHHe OT oOiaydaemMoro oObeKTa J0 TOYKM Ha TIOBEPXHOCTH 3EMIIH
HETIOCPE/ICTBEHHO IO IEHTPOM OTHEHHOT'O IIapa, M.

. Dy )
D¢ dexTUBHBIN TuaMeTp OTHEHHOTO 1apa (M) onpenensieTcs o Gpopmye:

. 0325
D5 =6,48-m™" " 113 64)

r7Ie M - Macca MpoIyKTa, MOCTYUBIIETO B OKPYKAIOIee MPOCTPAHCTBO, KT.



. Dy
Benmnunny H nonyckaercs npuHUMaTh paBHOU .

t
Bpewmsi cymmecTBoBaHuS OTHEHHOTO apa $ (c) ompeaensercs mo Gopmyie:

ty = 0,852 m**

. (I113.65)
Koadhdunment npomyckanus armocdepbl ¢ Ui OTHEHHOTO IlIapa PacCUUTHIBACTCS IO
dbopmyre:
—4 2 2 DS
T=exp[-7,0- 10" -(Nr" + H* —
2 (113.66)

(. 24 B pen. [Ipukaza MUC PO ot 14.12.2010 N 649)

VII. Onpenenenuie paanyca Bo3ACHCTBHSI IPOyKTOB CTOPAHUS
[IapOBO3YLIHOrO 00IaKa B CIIydae M0Kapa-BCIIbIIIKI

25. B ciayuae o6pazoBaHMA [IapOBO3OYUWHOM CMECKM B He3aI'POMOXIEHHOM
TEXHOJIOTMUYECKUM OOOpPYyHOBAaHMEM MNPOCTPAHCTBE M €TI0 3aXUIaHUM OTHOCUTEJIBHO
cynabelM MCTOYWHMKOM (HAIpuMEp, MCKPOM) CIOpaHMe STOM CMeCHU NPOMCXOIUT, Kak

npaesmio, C HeOOJIbIIVIMM B OVMBIMM CKOPOCTAMM IIJIaMEHM. HpI/I S5TOM aMIIJIMTYIObl BOJIHEBEL
IOaBJICHUA MaJIbl u MOT'YT He TMPpMHYMMaTbCAd BO BHMMAaHME IIPM OLEHKEe IIopaXarnmero
BO3IEMCTBMSA. B BTOM CJydae peajiM3yeTcs TaK Ha3bBlBaeMbll IIOXap-BCIBIIKA, IPK
KOTOPOM 30Ha IIOpaXxeHmA BEICOKOTEMIIEPATYPHBMN InIpoOgykKTamMm Cr'opaHm4A
IapOBO3OYWHOM CMeCHK MNpaKTUYeCKM COBlalaeT C MakKCMMaJlbHBEIM pas3MepoM ofbjaka
IPONYKTOB CTropaHus (T.e. TI[opaxalnTcs B OCHOBHOM OOBEKTEHl, IIolanamnimue B 3TO
obnako) . Pamonyc BO3IENCTBMUA BBICOKOTEMIIEPATYPHBIX NPOOYKTOB CIOpPaHus
IapoOBO3OYWHOTO ObOJlaka IIpM IIOoXape-BCIHUIKe R onpenesisgeTcsa QOPMYyJION:
F

R =1,2 x R , (II3.67)
F HKIIP

roe R - TOPMBOHTAJIbHEM pasMep B3PEBOOIACHOM 30HEl, OINpelesideMEl I10
HKIIP
n. 10 HacToAWEIrO MNPUIIOXEHMS .

VIII. Ucnapenue xunkoctu u CYI u3 nponusa

26. VHTEHCUBHOCTL ucnapeHus W (xr/ (M2 X C)) IJi9 HEHATPETHX XUIKOCTEM C
ompenesigeTcsa o QopMmyJie:

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

roe 5sTa - ko3bbMuUMeHT, [NPMHMMAEMEBIM IJIs I[IOMelmeHuy 1o Tabjauue I13.5 B
3aBUCHMOCTM OT CKOPOCTM M TeMIepaTyps BO3AOYULHOI'O NOTOKA HAal NOBEPXHOCTHIO
yUcrnapeHuda. Illpy OpOJIMBE XUIKOCTM BHE I[IOMElleHUS OOIyCKaeTCcsa IPMHMMATh
sTa = 1;

M - MoJigpHas Macca XUIKOCTM, KI'/KMOJIb;

P - @»aBJyieHMe HACHIUEHHOTO Ilapa IIpM pacyeTHOM TeMIepaType XuiakocTy, klla.

H

Tabmumna I13.5

CKopoCTh BO3IYIIHOTO 3navenne korhdunrenTa 3ta npu temneparype t (°C)
MOTOKa, M/C BO3/IyXa




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. Ilpu BeIOpoce CYI' u3 o06opymoBaHus, B KOTOPOM KHUIKOCTh HAXOJIWUTCA IO
JABJICHUEM, 4acTh MPOJYKTa 3a CUET BHYTPECHHEH SHEPTHMH MTHOBCHHO HCIIapsieTcs, 00pasys ¢
KareJabKaMHy XKUAKOCTH 00J1aKko a3po30iisa. MaccoBast J0J11 MTHOBEHHO MCITAPUBIICHCS JKUTKOCTH
JeTbTa onpeaenseTcs o hopmye:

cC x (T -T)
P a b
neneTa = 1 - exp(- ———————————————— ), (I13.69)
L
g
roe C - ymesbHasa TemjoeMkocTh CYI, Ix/ (xr x K);
P
T - TeMInepaTypa OKpyXammero Bo3ayxa, K;
a
T - TeMmneparypa kuneHmsa CYI' npm atmochepHOM naBjeHumn, K;
g
L - ymesbHas Terjora napoobpasoBanus CYI', IIx/KT.
g

[Ipunumaercs, yto mpu npenpta >/= 0,35 BcsAg Macca JKHAKOCTH, HaxXOMSAIIAsCS B
000pyI0BaHNH, 32 CUET B3PHIBHOTO XapaKTepa UCTIAPECHH TIEPEXOAUT B TTApOKAMeIbHOE 00JI1aKo.

[Tpu nenpra < 0,35 ocTaBHIAsICSA YACTh KUAKOCTU UCHAPSETCS C MOBEPXHOCTH MPOJIMBA 32
CYET MOTOKA TeIuia OT MOJICTUIAIONIEN TOBEPXHOCTH U BO3/IyXa.

NHTeHCHMBHOCTh HWCTApEeHHs] KUIKOCTH CO CBOOOAHOM moBepxHoctH W (kr/(M2 X c¢))
omnpenensiercs mo Gopmye:

0,5
(mambma 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 Jambna -  KO20OMLUMEHT TeNnJIONPOBOIOHOCTM MaTepualjia, Ha NOBEPXHOCTHb
S
KOTOPOTO pasjMBaeTCsa XUIOKOCTb, BT/ (M x K);
C - yImeJbHas TEIJIOEMKOCTb MaTepuata, Ix/ (kr x K);
S
PO - IMJIOTHOCTL MaTepmajsa, Kr/m3;
S
T - HauvajlbHas TeMmIepaTypa MarTepuana, K;
0

t - Tekyllee BpeMs C MOMEHTa Hauajla MucrapeHus, C (HO He MeHee 10 c¢);



JamMbrna - KOBOPMUMEHT TeNJIONPOBONHOCTM BO3IOyxa Npu TeMneparype T ;

a 0
U - CKOPOCTH BOBIOYWHOT'O [IOTOKA HAI [MOBEPXHOCTLI MCIapeHus, M/c;
d - XapaKTepHHEM OMaMEeTpPp NOpOoJMBa, M;
vV - KMHeMaTuueckKasd BI3KOCTh BOo3myxa npm T , M2/cC.
a 0

IX. Pa3zmepsl ¢akena npu CTpyiHOM TOPEHUH

28. Ilpu cTpyiHOM HCTEUEHUU CXKAThIX TOPIOYMX ra3oB, NapoBoi U xkujakoi ¢asel CYI u
ClrI, JIBX u I’K nox naBieHueM BO3HHMKAeT OMNACHOCTh 00pa3oBaHUsS AU(PQY3HOHHBIX

(bakenos.
(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)
InmHa daxkesa L (M) mpM CTPYMHOM TOPEHMM OINpenesiseTcsa 10 QopMyJie:
F
0,4
L =K xG , (I13.71)
F

rae G - pacxoj mpoayKTa, Kr/c;

K - smnupuueckuii k03¢(uIUEHT, KOTOPbIN NPU UCTEUEHUH CHKATHIX Ta30B MPUHUMAETCS
paBubIM 12,5, npu ucredenun napoBoit ¢aszpl CYI' mmm CIII' paBubiM 13,5, npu ucredeHuu
xuakoi dazer CYT u CIIT, JIBXK u K nox naBiennem paBHbIM 15.

(B pexn. IIpukaza MUC PD ot 14.12.2010 N 649)
A63ar uckimtoueH. - [Ipukaz MUC PO ot 14.12.2010 N 649.

llmpruHa oGaxkesa D (M) HOpM CTPYMHOM TI'OPEHMM OlIpelesigeTcsa N0 dopmyJie:
F

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

29. Ilpu mpoBeAEHHUU OLIEHKH MOKapHOW OINAaCHOCTU Topsiero ¢akena mpu CTPyHHOM
MCTEUEHUHN CKATBIX TOPIOYMX ra3oB, mapoBoi u xkuakoit ¢gaszer CYI, CIII, JIBX u K nox
JABJICHUEM JIOTTYCKAETCs] IPUHUMATh CIIEAYIOIIEe:

- 30Ha HENOCPEJACTBEHHOTO KOHTAaKTa IUIAMEHHM C OKPYXKAIOIIMMU O00BEKTaMHU
omnpenensieTcs pazmMepamu (axena,

- nuHa Qaxena Ly HE 3aBHCUT OT HAIIPABJICHUSI UCTEUEHUS IPOJYKTA U CKOPOCTH BETPA;

- HauOOJBIIYI0 ONACHOCTb HPEJCTABISIOT T'OPU3OHTAJBHBIE (haKenlbl, YCIOBHYIO
BEPOSITHOCTh pean3alii KOTOPIX CIelyeT NpUuHUMaTh paBHoil 0,67;

- TIOpa)K€HUE YEJIOBEKA B TOPU3OHTAILHOM (hakesie mpoucxoauT B 30° ceKTope ¢ paanycom,
PaBHBIM JUTHHE (akea;

- BO3JIEHCTBHUE TOPU3OHTAILHOIO (pakena Ha cocellHee 00opynoBaHUE, IPUBOSIILEE K €ro
paspyuieHuo (KackaJHOMY DPa3BUTHUIO aBapuu), mnpoucxoguT B 30° ceKkrope, OrpaHMUYEHHOM

L. .
pagmycoM, paBHbIM

L L
- 3a IpeleNaMM YKa3aHHOTO CEKTOpa Ha pacCcTosHusAX oT ~ © mo 1,5 7F remmoBoe
M3JIy9eHHE OT TOPU3OHTAIBHOTO (pakena cocrapiser 10 kB1/m2;
- TETUIOBOE M3JIYYCHHE OT BEPTHKAIBHBIX (DAKETOB MOXKET OBITh OMIpeIesieHO TI0 hopMysIam

[13.52, 11.3.54 - [13.57.7 n [13.62, npunumas L paBHbIM Ly , d paBHBIM Dy , 0 paBHbIM 0, a E;
mo dopmymam [13.53 - T13.53.2 wim Tabmume [13.4 B 3aBucumoctu OoT Buaa toriuBa. [lpu

E
OTCYTCTBMUH JIAHHBIX U HEBO3MOXXHOCTH PACCYUTATh / M0 TPEACTABICHHBIM (HopMyaam
JIOITYCKaeTCsl 3Ty BEJIMYMHY NpUHUMaTh paBHOU 200 kB1/M2;



- npu ucteueHun xkuakol ¢aszpl CYI' mmm CIII' w3 oTBepcThs C 3KBHUBAJIEHTHBIM
muamerpoM 10 100 MM npu MTHOBEHHOM BOCIUIAMEHEHHH IPOUCXOIUT IOJHOE CTrOPAHUE
MCTEKAOIIEero MpoayKTa B ¢akesne 6e3 00pa3oBaHus moskapa MpoJiuBa;

- 005aCTh BO3MOXHOI'O BO3/JECHCTBHSI MOKapa-BCIBIIIKKM TPU CTPYHHOM HCTEUEHUU
coBmajaeT ¢ obnacteio Bo3aeiicTBus Qaxena (30° cekrop, OrpaHMYEHHBIA PagUycoM, PaBHBIM

L
F );
- HpI/I MI'HOBCEHHOM BOCIINIAaMCHCHUU CprI/I rada BO3MOKHOCTHb q)OpMI/IpOBaHI/IH BOJIH

TaBIICHUS TOTTYCKAETCsl HE YUUTHIBATb.
(. 29 B pen. [Ipukaza MUC PO ot 14.12.2010 N 649)



ITpunoxxenue N 4
K yHKTy 20 Metoauku

JETEPMUHUPOBAHHBIE U BEPOATHOCTHBIE KPUTEPNU
OLIEHKH ITOPAXAIOIIEI'O JEMCTBI BOJIHBI JABJIEHMA U TEIIJIOBOT'O
N3JIYYEHU A HA JIIOAEN

Ha o0bekrax Hanbosee onmacHbIMU MOPAXKAIOIUME (PaKTOpaMu TOXkKapa SBJISIOTCS BOJIHA JABJICHHUS U PACHIMPSIONINECS TPOIYKThI CTOPAHHUS TIPH
Pa3IMYHBIX PEKMMax CrOpaHus ra30-, apo- WIK MbUIEBO3TYyITHOTO 00J1aKa, a TAK)KE TEIIOBOE U3JIyUyEHHUE TI0KaPOB.

JleTepMUHUPOBAaHHBIE KPUTEPUH MOKA3BIBAIOT 3HAYCHHS MapaMeTPOB OMACHOTO (akTopa Moxapa, MpU KOTOPBIX HAOIIOJAETCS TOT WIM HUHOMN
YPOBEHb NOPAKECHUS JIFOJICH.

B ciydae ucnonb30BaHUS JIETEPMHUHUPOBAHHBIX KPUTEPHUEB YCIOBHAS BEPOSITHOCTh IMOPAXKEHHS NPUHMMAETCS paBHON 1, eciau 3HaueHHe
KpUTEpPHUs MPEBBIIIAECT MPEJEIbHO JOIYCTUMBINH YpOBEHb, U paBHOM 0, eciii 3HAU€HHWE KPUTEPHUS HE IMPEBBIIIAET MPEJIEIbHO JOMYCTUMBIH YPOBEHb
MIOPaKECHMUSI JIFOICH.

BeposiTHOCTHBIE KpUTEpHUH IOKA3bIBAIOT, KAKOBA YCIOBHAs BEPOSITHOCTh MOPaKEHUs JIIOJEH NpU 3aJaHHOM 3HAUYE€HUMM ONAacHOro (axropa
o’kapa.

Hwxe mpuBeieHbI HEKOTOPBIE KPUTEPUH MTOPAKESHUS JIIOJICH MePEeUHCICHHBIME BbIIIE ONMACHBIMH (DaKTOpaMH TOXKapa.

I. Kputepun nopaxeHusi BOJHON JaBJICHUS

HeTepMI/IHI/IPOBaHHHe KPUTCPUH TTOPAKCHUSA JIIOI[Gﬁ, B TOM YHCJIC HAaXOOAIIUXCA B 3JaHUU, I/136BITO‘IHBIM JaBJICHUCM IIPH CropaHuu ra3o-, rnapo-
WM TIBIJIEBO3YIIHBIX CMECEH B TIOMEIIEHHUSIX MIIM Ha OTKPBITOM MTPOCTPAHCTBE NpuBeAeHHI B Tabmuie [14.1.
B kxauecTBe BEpPOATHOCTHOT'O KPUTEPHUA IOPaXeHMs MCIOJb3yeTCsa [IOHATHUE
npobur-oyHkUMM. B obuleM cilydae NPpoOuT-QyHKIUMS P onmuceBaeTcsa GopMyJioNn:
r

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

rac a, b - KOHCTAHTBI, 3aBUCAIIUC OT CTCIICHU IMMOPAKCHUA U BUA 06’beKTa;
S - UHTEHCUBHOCTH BO3JICHCTBYIOIIETO (haKTOpa.
COOTHOWEHNS Mexny BeJMYMHOM P M YCJIOBHOM BEPOSATHOCTBI I[IOPaXeHUs
r
yeJIOBEKa IpPUBeHNeHO B Tabiuie [14.2.



CreneHp nopaxeHus N36p1TOUHOE
nasnenue, klla

IlonHOE paspynieHue 31aHui 100

50%-e paspyiienue 3aaHui 53

Cpennue noBpexXIeHUS 3JaHUI 28

YMepeHHbIe TOBPEXICHUS 3aHHH (IOBPEXACHNE BHYTPEHHUX 12

MEPEropoIOK, pam, JABEPEH U T.11.)

HrxHui Topor NOoBpeskIEHUs Y€JI0BEKa BOJTHOM TaBICHUS 5

Mauibie noBpexieHus (pa30uTa 4acTh OCTEKIJICHUS) 3

YcnoBHas Bennunna npoout-gynknuu Pr

BEpPOSTHOCTh 0 1 2 3 4 5 6 7 8 9
nopaxxeHusi, %

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 14,05 [4,08 4,12
20 4,16 4,19 4,23 4,26 4,29 14,33 4,36 14,39 4,42 4,45
30 4,48 4,50 4,53 4,56 4,59 4,61 4,64 14,67 4,69 4,72
40 4,75 4,77 4,80 4,82 4,85 4,87 4,90 14,92 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 15,39 5,41 5,44 |5,47 5,50
70 5,52 5,55 5,58 5,61 5,64 5,67 5,71 15,74 |5,77 5,81
80 5,84 5,88 5,92 5,95 5,99 16,04 6,08 6,13 [6,18 6,23
90 6,28 6,34 6,41 6,48 6,55 6,64 6,75 16,88 [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

HpM OTCYyTCTBUMA B Tabnauie 4.2 HEeOOXOOMMBIX IaHHBIX 3HAYEeHUA ch’IOBHOﬂ

BEPOATHOCTU IIOPpaXxeHmAa yeJiOBeKa 0 (a) B 3aBUCHMMOCTU oT SHaUeHMA

dj

Tabauua [14.1

Taomauua [14.2



npobur-¢pyHkKUUM Pr omnpepnessgeTrcsa O Qopmysie:

2
1 Pr-5 9]
Q0 (a) = —————————- MHTEeTpas exp (-———- ) x dU. (I14.2)
di [==———= -BeCKOHEeUYHOCThb 2

Pr = 5,0 - 5,74 x 1nS; (14 . 3)
4,2 1,3
S = ———— [T ; (114 . 4)
P 1
HenbvTaP
e ; (I14.5)
P P
0
+
T
e , (I14.6)
i 1/2 1/3
P X m
0

Toe m - Macca Tejla JUeJjioBeka (HmonyckaeTcs IpuHMMaTh paBHow 70 kI'), KI';

IenbTaP - mM30BITOUHOE IaBJIEHME BOJIHBEI IaBJieHUs, Ila;
+

I - wumMmMnoyabCc BOJIHEL OaBJjieHus, Ila x c;

P - aTmocbepHOe marJyieHue, Ila.
0

[TpoOuT-hyHKIUH UTsS pa3pymeHus 31aHui UMEIOT BUL:
IUTSL TSDKEJBIX Pa3pyLICHUN:



Pr = 5,0 - 0,26 x 1lnV; (114.7)

Vo= (-——mmmm—- )+ (=== ) g (14.8)

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

[Ipu oneHke yCIOBHOW BEpPOSTHOCTH MOPAXEHUA YEJIOBEKAa, HAXOISAUIErocs B 3IaHUU,

CJIeIyeT UCIOJIh30BaTh MPoOUT-(QYHKINIO, onpeaensiemyro o ¢opmynnam (114.7) - (114.8).

II. Kputepun nopaxeHus TENIOBBIM U3IIy4EHHEM

[lpy aHaJM3e BO3IEVCTBUA TEIJIOBOT'O M3JIyUYeHMA CJelyeT pa3jiMyaThb CcJydaun
VIMIYJIbCHOT'O U OJIMTEJIBHOT'O BO3LOEMCTBMA. B NepBOM CJiydae KPUTEPUEM IIOopaxeHUs
ABJIAeTCA Oosza u3nydeHusa D (HanpuMep, BO3IEMCTBME OI'HEHHOI'O llapa), BO BTOPOM
- KpUTHMYECKAas MHTEHCUMBHOCTBL TEIIJIOBOT'O M3JIyUYEeHMUSa J (HanpuMep, BO3IENCTBUE

CR
noxapa MOpoJuBa) .
BesmMumHE g IOJI9 BOCIIJIAMEHEHMS HEKOTOPHIX I'OPpKUYMX MAaTepualioB NPUBEIEHH B
CR
Tabnuue [14.3, IOJi9 Pa3JIMUHEIX CTEleHEM I[OPaxXeHMs uYejioBeka — B Tabiuue I14.4.

Taonuua [14.3

MaTepmraJiel q , KBT/M2
CR

IpeBecrHa (COCHa BJIAQXHOCTBIO 12%) 13,9
IpeBeCHO-CTPYXEeUHHE I[JIUTH (IJIOTHOCTBID 417 kr/mM3) 8,3
Topd OpUKeTHHM 13,2
Topd KyCcKOBOM 9,8
XJIOTIOK—BOJIOKHO 7,5
CJIOMCTBEIM I1JIaCTUK 15,4
CTeKJIONJIaCTUK 15,3
[TlepramMmu 17,4
PesuHa 14,8
Yrousb 35,0
PyJiOHHasa KpOBJA 17,4
KapToH cepelt 10,8
JexOopaTUBHEIN OYyMaXHO—CJIOMCTBIM IIJIACTUK 19,0 - 24,0
MeTaJjjonjiacT 24,0 - 27,0
[InuTa OPeBECHO-BOJIOKHMCTAS 13,0
[lnnTa OpeBEeCHO-CTPYXedHas 12,0
[lnuTa OpeBeCHO-CTPYXedHasa Cc ornenkon "llommuniaen" 12,0
[IlnnTa OPeBEeCHO-BOJIOKHMCTAA C JIAKOKPACOWHEIM ITOKPEITMEM 12,0 - 16,0
105 lieHHBIEe IIOPOIEl IepeBa
Koxa mckyccTBeHHas 17,9 - 20,0



CTekJIONJIaCTUK Ha NOJIMBQMPHOM OCHOBE
JlJakOKpaCOUHEIE TOKPHITUA
Obom momumecs [IBX Ha OyMaxHOM OCHOBE
Jimuoseym IIBX
JInHOJIeYyM AaJIKMIOHBIM
Jlmuosieym IIBX Ha TKaHEBOM OCHOBE
[IOKpPEITME KOBPOBOE
CeHO, coJsioMa (OpY MMHMMAJIBHOM BJI&XHOCTM 1O 8%)
JlerkoBOCIIJIaMeHAKIMEC, TOploYMe M TPyIHOTOplYMe
XUOKOCTU IPY TEeMIepaType caMoBOCIIaMeHeHus, °~C:
300
350
400
500 m BBHIE

14,0
25,0
12,0
10,0 - 12,0
10,0
6,0 - 12,0
4,0 - 6,0
7,0

12,1

15,5

19,9
28,0 u BrmIE

Tabmuma 114.4
CTeneHp NOpPaXeHUA /IHTEHCUMBHOCTb
UBJIydYeHusa, KBT/Mm2
Bes HeTraTMBHHIX IIOCJIEOCTBUM B TEeUEHMEe OJIUTEJIBHOTO 1,4
BpeMeH!U
BesonacHO mOJjia dYesjioBekKa B OPEe3eHTOBOM Onexne 4,2
Henepenocumas 6Gosp uepes 20 - 30 c 7,0
Oxor 1 crenexnm uepez 15 - 20 c
Oxor 2 crenexHu uepesz 30 - 40 c
HenepeHnocumas ©6oJib yepes 3 - 5 ¢ 10,5
Oxor 1 cremneHM uepe3 6 - 8 cC
Oxor 2 creneHu uepesz 12 - 16 c

HJ’I?I IMOoOpa)KCHUA YCJIOBCKAa TCIUIOBBIM  H3JIYUCHUCM
OTIUCBIBAETCS (POPMYIIOM:

BEJIMYMHA NPOOUT-(YHKIIUU

4/3
Pr = -12,8 + 2,56 x 1In(t x g ), (I14.11)
rae t - apdexTuBHOE BpeMs IKCIIO3UILIHH, C;
q - UHTEHCUBHOCTb TEIJIOBOTO M3JlydyeHus, KBT/m2.
Bennunna 3¢ (ekTHBHOr0 BpeMeHH 3KCIO3UIMHU t onpeenseTcs no GopMyiam:
JUIsl OTHEHHOTO 111apa:
0,303
t =0,92 xm ; (I14.12)
JUISL TIO’Kapa IpoJIuBa:
X

t=t + ---, (114.13)

0 u
roe m — MacCcCa Troprndyero peumecTrpBa, ydacTByolero B O@paBOBaHI/H/I OI'HEHHOTI'O

mapa, KI';

t - XapaKTepHOe BpeMs, 3a KOTOopoe UYeJIoOBeK OOHapyXMBaeT IIOXap u



NPMHMMaEeT pelleHye O CBOMX JaJIbHeMMX HOeMCTBMAX, C (MOXeT OBTb HNPMHATO
PaBHEIM D) ;

X — pacCcTosHME OT MeCTa PAacCIIOJIOXKEeHMS UYeJioBeka OO 0e30IacHOM 30HH (30Ha,
e MHTEHCUMBHOCTL TEeIJIOBOTO M3JIydeHus MeHblle 4 kBT/mM2) ;
u - CpenHas CKOPOCTb IBMXEHMS UeJiloBeKa K 0es30MnacHoOM BS0oHe, M/cC

(mpuHMMaeTcs paBHOM 5 M/cC) .

VYcnoBHas BEPOSATHOCTh MOPAXKEHUs 4YEJIOBEKA, IOIMABIIETO B 30HY HENOCPEACTBEHHOTO
BO3JICHCTBUS IUIAMEHHU NOKapa MpoJiuBa WK (hakena, IpUHUMAETCS paBHOM 1.

Jlnst mokapa-BCHBIIIKKA CIIEAYeT NPUHUMATh, YTO YCJIOBHAs BEPOSATHOCTb MOPAXKEHUs
YeJIOBEKa, IOIABIIET0 B 30HY BO3JEHCTBHUS BBICOKOTEMIIEPATYPHBIMH IIPOJYKTAMH CrOPAaHHS
ra3onapoBO3AylIHOro oOiaka, paBHa 1, 3a mpeaenaMu ATOW 30HBI YCJIOBHas BEPOSTHOCTH
IIOpaKEHMS YeJI0OBEKA IPUHUMAETCs paBHOM 0.

[Ipunoxenne N 5
K yHKTY 33 Meroauku

METO/IbI

OIPEJIEJIEHVS BPEMEHU OT HAYAJIA [TOXAPA JIO BJIOKUPOBAHUS
SBAKYAIIMOHHBIX ITYTEN B PE3YJIbTATE PACIIPOCTPAHEHUST HA HX
OITACHBIX ®AKTOPOB ITOXAPA I PACUETHOI'O BPEMEHM DBAKY ALIUN

(B pexn. Ilpukaza MUC PD ot 14.12.2010 N 649)

[. Meton onpenienenust BpEMEHH OT Hadasla
1o’kapa /10 OJJOKMpOBaHUs IBAKyallUOHHBIX ITyTel B pe3yibTare
pacnpocTpaHeHus: Ha HUX OMAacHbIX (PaKTOPOB MOKapa

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

Bpemsi or Hauana mokapa 10 OJIOKMPOBAaHHUS 53BAKYal[MOHHBIX IyTe€Hd B pe3ylbTaTe
pacnpocTpaHeHUsT Ha HUX ONACHBIX (DaKTOpPOB IOKapa OmIpeneNsercs IyreM BbpIOOpa U3
IIOJYYEHHBIX B pE3y/lbTaTe pacyeTOB 3HAYECHUN KPUTHUYECKOW IPOJOJIKUTEIBHOCTH IOXKapa
MHHHMMAaJIbHOTO BPEMEHMU:

T
KP>

I1.B ,O02 _T.I

tKP ’tKP’tKP ’} . (HS 1)

T, = MN {t

Kputnueckass npoAoKUTENBHOCTh IMOKapa MO KaXJIOMY U3 OINAacHbIX (hakTOpoB
onpefensercss Kak BpeMsl JOCTHXKEHHUS 3TUM (PaKTOpOM KPUTHYECKOTO 3HAYEHUS Ha MYyTAX
sBaKkyaluu Ha BbicoTe 1,7 M oT momna. Kputunueckue 3HaYeHUS IO KaKJIOMY U3 OIACHBIX
(haKTOPOB COCTABIISAIOT:

10 TIOBBINIEHHOH TemriepaType - +70 °C;

10 TEIJIOBOMY MOTOKY - 1400 B1/m2;

10 IOTEpE BUAUMOCTH - 20 M;

-3
10 IOHKEHHOMY COJIep KaHuio Kuciopoaa - 0,226 Kr-M -
[0 Ka)KJIOMY U3 TOKCUYHBIX ra3000pa3HbIX MPOJTYKTOB FOPEHUS
-3 -
3 . 3 6 3

(CO2-0,11 xr-M”, O - L16107 xron™® gop - 23-10° krom™y,

Jlnst onucaHus TEpMOra30JUHAMUYECKHUX I1apaMeTpOB MOXKapa MOIYT NPHUMEHSTHCA TPU
BHJIa MOJIEJIEH: UHTErpajibHblE, 30HHbIE (30HAJIbHBIE) U MOJIEBBIE.



Brb160p KOHKpeTHON MOJeNnu pacueTa BpeMEHU OJOKHPOBAaHHUS IMyTEH ABaKyallMH CIIETyeT
OCYILIECTBIIATh, UCXOSl U3 CIETYIOUINX IPEANOCHIIOK:

WHTETPAJIbHBIA METO/:

JUId 3JIaHUM, COJEpXallMX pa3BUTYI0 CHUCTEMY IOMELIEHUH Majioro oObeMa IpOoCTOM
reoMeTpruecKoi KOHPUTypaluu;

JUI TIOMEILEHUH, I XapaKTepHbI pa3Mep oyara mokapa COM3MEPUM C XapaKT€pHBIMU
pa3MepamMu TMOMEIIEHHUS] U pa3Mepbl IMOMEIIEHUs COU3MEPUMBbI MEXIy co0o0il (IHHEHHbIe
pa3Mephl MOMEILEHUs OTINYAI0TCs He OoJiee ueM B 5 pa3);

JUIs TPEJBAapUTEIbHBIX PAcue€TOB C LENbI0 BBIABIECHUS HauboJiee OMAcHOro CUEHapus
I0Kapa;

30HHBIN (30HAJIBHBIN) METO:

JUIs TOMELIEHUM M CHUCTEeM IOMEIIEHUN MPOCTON TIeoMeTpUyYecKoil KOoH(Urypauuu,
JIUHEIHbIE pa3Mepbl KOTOPBIX COU3MEPUMBI MEXAY co00il (JIMHEWHBbIE pa3Mepbl MOMEIICHUS
OTIMYAIOTCS He Oojiee yeM B 5 pa3), KOrja pasMep ouara IoKapa CYLIECTBEHHO MEHBLIE
pa3MepoB MOMEIIECHHUS;

Ui pabo4mX 30H, PACIOJIOKEHHBIX HAa Pa3HbIX YPOBHSX B Ipeneiax OJHOIO MOMEIIEHUS
(momagku oOcayKuBaHUsl 000pyIOBaHUs, BHYTPEHHHUE 3TAXKEPKU U T.J1.);

IIOJIEBOM METO:

JUId TIOMEIIEHUM CIIOKHOM TeoMEeTpUYecKol KOH(Urypanuu, a Takke MOMELIEHHH C
OOJBIIMM KOJMYECTBOM BHYTPEHHHUX Iperpaja (HalpuMep, MHOTOCBETHbIE IPOCTPAHCTBA C
CUCTEMOM rajiepeil U NPUMBIKAIOLUX KOPUAOPOB);

JUId TIOMELIEHUM, B KOTOPBIX OJMH M3 TIEOMETPUUECKUX pPasMEpPOB Tropas3io OoJblie
(MeHbI1I€) OCTaNbHBIX (TOHHEIH, 3aKPbIThIE TaJIEpen U T.11.);

JUIs MHBIX CJlydaeB, Korja NPUMEHHUMOCTb WIA HHQOPMATUBHOCTh 30HHBIX U
MHTErpajbHbIX MOJIENEH BBI3BIBAET COMHEHHME (YHHKAJIbHBIE COOPYXEHHS, PACIpPOCTpaHEHHE
noskapa 1o ¢acaay 3/1aHus, HEOOX0IUMOCTh y4yeTa paboThl CUCTEM MPOTHUBONOKAPHOMN 3aIlUTHI,
CIOCOOHBIX KaueCTBEHHO U3MEHUTh KapTUHY OKapa H T.11.).

[Ipu paccMOTpeHMHM CLEHapHeB, CBA3aHHBIX CO CrOpaHHMEM ra3o-, [apo- WIH
MBUIEBO3IYIITHOM CMECH B MOMEIEHUU KaTeropuu A win b, ycioBHas BEpOSATHOCTbh MOPAKEHUS
YelloBeKa B AITOM IIOMEIIEHWU MpPUHUMAeTcs paBHOM | mpu cropaHum raso-, mapo- WId
MBUIEBO3IYIITHOM CMecH B 3TOM MOMENIEHHM 10 3aBepuieHHs] 3Bakyanuu Jyojged u 0 mocie
3aBEpILEHUS IBAKYaLlUU JIIOJEH.

JUis moMelieHuss odvara I[o)kKapa, YIOBJIETBOPSIOUIETO KPUTEPUSIM NPUMEHEHHUS

WHTETPATBHOTO METOJa, KPUTHUYECKYIO IPOJOJDKUTEILHOCTh IOXKapa Ly (c) mo ycroBuUiO
JOCTUXECHUA KAXIbIM U3 OIIACHBIX (i)aKTOPOB Ioxxapa npeacibHO JOIMYCTHUMBbIX 3Ha4YCHUH B 30HE
npeObIBaHus JTI0ICH (paboueli 30He) MOKHO OIEHUTH TI0 PopMysiam:

T10 MOBBIIIEHHOW TeMIIepaType:

1/n
v j'ln I+ 27730_tO 7
(273+1,)- - (T15.2)

I10 MOTEPC BUAUMOCTH:

| 1/n

e _)B [ V-In(L05-a-E)
A B-D _-Z

Kp lnp

; (T15.3)

0 IOHIKEHHOMY COJICPIKaHHIO KUCIOPOIa:



0,044

0,

Kp A

B-L,
— % 10,272
”

45 (I15.4)

0 KaXkJIOMY U3 ra3000pa3HbIX TOKCUYHBIX MPOJAYKTOB TOPEHHUS:

. | B v.-x Y
" == In||1-——
? 4 B-L-Z

5 353:C, ¥
(A-¢)n-0 (115.6)

1/n

: (I15.5)

rme ly HavyaJbHas TeMIepaTypa Bo3ayxa B nmomemenuu, °C;

B - pasmepHbIli KOMIUIEKC, 3aBUCSIIUN OT TEIJIOTHl CrOpaHHUS MaTepualia U CBOOOIHOIO
0o0beMa IIOMEIICHHS, KT

N - MOKa3aTeab CTENEHU, YYUTHIBAOIINN U3MEHEHNE MAacChl BBITOPAIOIIETO MaTepuaia BO
BPEMEHH;

A - pa3MepHBIII IapameTp, YYMTBHIBAIOIIMKI YACIBHYI0 MACCOBYIO CKOPOCTb BBITOpaHUs

rOpIOYEro BEIIeCTBA U IUIOIIA/Ib oKapa, Kr/ ¢’ ;

Z - 6e3pa3MepHbIN MMapaMeTp, YIUTHIBAIONTNN HEPABHOMEPHOCTh PacipeieICHUs ONTaCHOTO
(dakTopa rnoskapa 1o BbICOTE IOMELICHHUS;

Q - Hu3WAas TeroTa cropanus marepuana, MJx/kr;

Cr. yAeNbHast n300apHas TeIIOEMKOCTh Bo3ayxa, M/JIx/kr;

? - ko> duIMeHT TermIonoTeps;

T k05 UIMEHT HOTHOTE TOPEHNUS;

V - ¢cBOOOIHBIM 00BEM IMOMEIIECHHUS, M3;

& - k03 PUIHEHT OTPaKEHHS TPESIMETOB HA MyTSIX dBAKyaIlnH;
E - HauansHOE OCBEIIEHME, K,

/
1P - yipeenbHas JalbHOCTh BUIUMOCTH B IBIMY, M;

D

m - IBIMOOOpa3yIoIas CriocCOOHOCTH ropsimero Marepuana, Ho-m2/kr;
L - ynenbHbIN BIXOJ TOKCUYHBIX T'a30B [IPU CTOPAHUM 1 KT TOproYero BellecTBa, KI/Kr;
X - IpeAeBHO IOMYCTUMOE COICPKaHIE TOKCHYIHOTO ra3a B IIOMEIICHHUH, KI/M3;

9 - yIeNbHBIN pacXo KUCIOPOa, KI/KT.

CBOOOIHBIM 00bEM TOMEIIEHHUS COOTBETCTBYET PAa3HOCTH MEXAY TIe€OMETPUYECKUM
00beMOM M 00bEMOM 000PYIOBaHMS WM MPEIMETOB, Haxoadiuxcs BHyTpU. [Ipu oTcyTcTBUM
JAHHBIX JIOIyCKaeTcsi cBOOOAHBI 00beM mpuHUMaTh paBHbIM 80% reoMerpuueckoro oobema
MTOMETICHHS.

Ecmu nop 3nakom norapudmMa moydaeTcst OTpUIATEIbHOE YMCIIO, TO JAHHBIA OTACHBIN
(baxTop mokapa MOKET HE YIUTHIBATHCS.

[Tapametp Z onpenensiercs mo Gpopmye:

Zzi-exp(lAi
H

Hj, npu H < 6 m, (115.7)



rae h - BeicoTa paboueit 30HbI, M;
H - BrIcOTa MOMEIIICHUS, M.
BricoTta paboueit 30851 onipeaensercs mo popmyse:

h=hy +1.7-0.5:8 15 ¢

rae I - BpIcOTa MJIOLIAJKH, HA KOTOPOM HAXOMASTCS JIFOM, HAJI ITI0JIOM ITOMEILEHUS, M;

8 - pa3HOCTH BBICOT IOJIA, PABHAS HYITIO TIPH TOPH30HTAILHOM €r0 PACIIONOKCHAH, M.

Cnenyer uMeTh B BUAY, YTO HaWOOJBIIEH OMAaCHOCTHU MPU IOKape IMOJBEPraroTcs JIOAH,
Haxojsiuecs Ha Oosee BbicOKOM oTmerke. [lpu omnpeaeneHun HeOOXOJUMOTOo BPEMEHU
3BaKyallUu CJelyeT OPUEHTUPOBATbCS Ha HauOoJee BBICOKO DPACIOJIOKEHHBIC B IIOMEIECHUM
Y4aCTKHU BO3MOXHOTO MPEObIBaHUS JIIO/IEH.

[TapameTpsl A U n ONpPEaENAIOTCs CASAYIOIINM 00pa3oM:

JUISL CITydasi TOPEHUS KUIAKOCTH C YCTAHOBUBILIEHUCS CKOPOCTBIO:

A=Y, 'F, npu n = 1; (I15.9)

JUISL CITy4dasi TOPEHUS KUIKOCTH C HEYCTAaHOBUBILIEUCS CKOPOCTBIO:

067, F

Vier  mpun=1,5; (I15.10)

JUIA cy4asi KpyroBOTO PaclpoCTpaHEHUs IJIaMEHH 10 MMOBEPXHOCTHU IOPIOYETo BEIleCcTBa
WM MaTepuana:

— . . 2
A=LOS- W, v own =3 (I15.11)

JIIsL BGpTHKaﬂBHOﬁ NI FOpI/I30HTaJ'H)HOI71 IMOBEPXHOCTU T'OPCHHUA B BUAC IIPAMOYIOJIbHHKA,

OoJHa M3 CTOPOH KOTOPOro YyBCIMYMUBACTCA B JBYX HAIIPABJICHUAX 3a CUHCT PACHPOCTPAHCHUSA
IIJIaMCHHU

A=Y vb wn=2,(115.12)

b4
rae £ - yAelbHas MaccoBas CKOPOCTh BBITOpaHUs BEUIECTBA, Kr/(M2-C);
F - miomanas mponuBa )KuaKOCTH;

fer. BpEMsI YCTAHOBJIEHUS CTALlMOHAPHOTO PEXUMA TOPEHUS KUAKOCTH, C;

V - IMHEIHasi CKOPOCTh paclpoCTpaHEHUs IJIaMEHH, M/C;

b - mepneHuKyISIpHBIN K HAPaBICHUIO ABIKEHUS IUIAMEHU pa3Mep 30HbI TOPEHUS, M.

Cnyyail (akenbHOTO TOpeHHs B MOMELIEHUU MOXKET paccMaTpuUBaThbCsl KaK TOPEHHE
KUJKOCTU C YCTAaHOBHUBLICHCS CKOPOCTBIO C MapaMeTpoM A, paBHbIM MacCOBOMY pacXxoiy
UCTEUEHHUS FOPIOYETo BEIIEeCTBA U3 000PYA0BAHUS, U IOKA3aTEJIEM CTEIIEHH N, paBHBIM 1.

I[pu OTCYTCTBUH CHCNUATBbHBIX TpeboBanuii 3HaueHnss & u E npuaumarorcst paBasiMu 0,3

[
1 50 JIK COOTBETCTBEHHO, a 7 paBHBIM 20 M.

HpI/I PacCIIOJIOKCHUHN JIoneil Ha Pa3IMYHBIX II0 BBICOTC INIOMIAJAKaX KPUTHYCCKYIO
MMPOAOJIKUTCIIBHOCTD IMOXKapa CICAYET OIPCACTIATE AJIA Ka)kJ0¥ IUIOMIA K.



II. Meton onpenenenyss pacC4€THOIO BPEMEHH dBAKYALIMH

PacueTHOe BpeMsa 2Bakyaluuu Jwoney t u3 NOMEWEeHMUM M 3OaHUM yCTaHaBJIMBAT
P
IO pacueTy BpPEeMeHM IOBMXEHMS OINHOI'O MJIM HECKOJIbKMX JIOOCKMX IIOTOKOB Uepes
3BaKyallMMOHHEE BBIXO OB oT HauboJiee YVIOAJIEHHEIX MeCT pasMelleHMs JIoOen
HENOCPEeAOCTBEHHO HapyXy WM B Oe30NacCHYI 30HY.

[Ipu pacuere Bech MyTh ABUKEHUS JIFOJICKOTO MOTOKA MOIPA3ALISIIOT HA YIaCTKHU (IMPOXOT,

KOPHJIOP, IBEPHOM IIPOEM, JIECTHUUHBIN MapIl, TaMOyp) JJIMHOMN k Y HIUPUHOU 2 . HauaneHbIMH
y4acTKaMH SIBJISIFOTCS IIPOXOJbl MEXy pabOuMMU MecTaMH, 000pyl0BaHUEM, psAaMH Kpecesl U
1.11. [Ipu onpeneneHnu pacyeTHOro BpEMEHH 3BAaKyallui YUUTHIBAETCS MPOITYCKHAsl CIIOCOOHOCTh
BCEX UMEIOIMXCS B MOMEIIECHUSX, HA ATaXKaX U B 3/JaHUH dBAKYALIMOHHBIX BBIXOJOB.

(B pexn. IIpukaza MUC PO ot 14.12.2010 N 649)

[lpy omnpeneJsieHUM PACUeTHOT'O BPEMEHM IJIMHY UM WMPMHY KaxXIoI'o ydacTkKa IIyTU
3BaKyalUM OJI NPOEKTUPYEMBIX 3OaHUM M COOPYXEHMM MNIPUMHMMAKT 10 NPOeKTy, a IJid

CyumecTByoRIIMX — IO (QakKTy. InyHy 0OyTuM IO JIECTHMUYHBIM MapllaM, a TakKxXe II0
IIaHgoyCcaM U3MEPAIT I10 OJIMMHEe Mapua . ,HJ'H/IHy IIyTrl B IOBEPHOM IIpOoeMe IIPUHVMaKnT
PaBHOM HYJIO. IlpoeM, PAaCIOJIOXEHHEM B CTeHe TojumHOoM Oojiee 0,7 M, a Takxe

TaMObyp ClleIyeT CUMTaTh CaMOCTOSTEJIBHEIMM ydacCTKaMU I'OPM30OHTAJIBHOT'O IIYTH,
VMEIVMY KOHEUHYI IOJIMHY 1 .
i
PacueTHOEe BpeMs 5BBakyaluu Jiomelr t clienyeT OonpelesiaTh KakK CYyMMy BPEeMEeHU
P
OBVXEHMS JIOOCKOT'O IIOTOKA II0 OTIEJIbHEM ydyacTKaM nOyTu t 1o dbopmyJie:
i

t =t +t 4+t + ...+ t, (I15.13)
P 1 2 3 i
roe t - BpeMsa IOBWXEHMS JIOOCKOT'O IIOTOKA Ha IIEepPBOM (HadaJIbHOM) ydacTKe,
1
MMH. ;
t , t , e t - BpeMsa OBUWXEHUS JIOICKOT'O IIOTOKa Ha KaxIoM U3
2 3 i

crlemyomyx IIOCJIe MNepPBOTO ydacTKa IIyTM, MUH.

BpemMsa OBmXeHMSA JIOIOCKOI'O I[IOTOKa I[IO0 I[IepBOMy ydYacTKy noyTtu t , MuH.,
i
ompeneJsigeTcsa 0 QopMmyJie:

1
1
t = --, (I15.14)
1 v
1
roe 1 - mjMHa HOEepBOTO ydacTKa NOyTH, M;
1
v - CKOPOCTb IOBMWXEHMUSA JIOOCKOI'O IIOTOKa IO I'OPMBOHTAJIBHOMY IIyTM Ha
1
[IepBOM yu4dacCTKe, M/MUH . (onmpenensgwor no Tabmuue I[I5.1 B 3aBUCHMMOCTM OT

IIJIOTHOCTM D) .
[IJIOTHOCTE OINHOPOIHOT'O JIOIACKOT'O IIOTOKa Ha I[epBOM ydyacTke nyTu D
i
ompenmesigeTcsa o QopMmyJie:

D = ————mm——— , (I15.15)
1 1l X menesTa



roe N - UMCJIO JIOOe) Ha [IepBOM ydyacTKe, uell.;

1
f - cpenHas miomwanb T'OPM3OHTAJIBHOM MNPOEKLUMM deJiloBeka, M2, IpMHMMaeMas
paBHOoM 0,125;
menbTa - WMPMHA [IepBOTO ydacTka IIyTH, M.
1
CKOpPOCTL V IOBWXEHMS JIOOCKOI'O I[IOTOKa Ha ydacTKax IIyTH, CJelyolMx I10cJe

1
IepBOTO, IMPMHMMAKT 1[I0 Tadmuue 5.1 B 3aBUCHMMOCTM OT MHTEHCUBHOCTU IOBWXEHMSI
JIOOCKOT'O IOTOKAa II0 KaXIOMy M3 3TUX yd4aCcTKOB yTM, KOTOpasd olpenejyidgeTcs IJjid
BCexX y4YacCTKOB NyTM, B TOM UMCJIe M IJiS OBEPHEIX [IPOEMOB, IO QopwmyJie:

q X IeJjibTa
i-1 i-1
q = —————————————————= (I15.106)
1 esybTa
i
e nmejbTa , IOejbTa - WMPMHA PacCMaTPMBAEMOT'O 1-T'0 M MNpPellleCTBYOIEITO
i i-1

eMy ydacTkKa 0OyTH, M;
q q — MHTEHCHUMBHOCTM IOBMXEHMA JIIOOCKOI'O IIOTOKAa I10 paccMaTpmuBaeMoOMy
i i-1
i-My ¥ mOpemecTBYyOIEeMy yJacTKaM IYyTr, M/MMWH.
VIHTEHCHMBHOCTB IOBVIXEHMA JIIOOCKOI'O IIOTOKAa Ha IIepBOM ydacTKe IIyTrM g = q
i-1
onpemeyigiT no Tabmuue I[I5.1 1o 3BHauveHuo D , YCTaAaHOBJIEHHOMY IO Gopwmysie
1
(I15.15) .

Taonura I15.1
I/IHTGHCI/IBHOCTB H CKOpOCTI) JABUXKCHUS JIFOACKOI'O ITIOTOKA

Ha pa3HbIX y4aCTKax HYTGI\/'I OBaKyalluH B 3aBUCUMOCTHU
OT INIOTHOCTHU IIOTOKaA



[ImotHocTh | 'OpM3OHTAIBHBIN NYThH JBepHoii | JlecTHUIIa BHU3 JlectHnua BBepx
noroka D, CKOPOCTb | HHT€HCUB- Mpoem, CKOPOCTb | MHTEHCUB- CKOPOCTb | HHTEHCUB-
M2/M2 v, HOCTb (, WHTEH- v, HOCTb (, v, HOCTb (,
M/MUH. M/MUH. CHUBHOCTH | M/MUH. M/MUH. M/MUH. M/MUH.
9,
M/MUH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5.3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9.6
0,40 40 16,0 18.4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15.6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 15 13,5 8,5 8 7.2 11 9.9
u 0oJjee
[lpyMeuyaHume: MHTEHCUBHOCTL MOBUXEHMS B IBEPHOM I[IpoeMe I[IPpU ILJIOTHOCTU
noroka 0,9 wu OGojnee, paBHag 8,5 M/MMH., yCTaHOBJIEHA IJIS IBEPHOTO I[IpoeMa
mmpuHOM 1,6 M ¥ Oojiee, a IpU IOBEPHOM [IpPOeMe MeHbIeM WMPUHE MHTEHCUBHOCTDH
OBUXEHMSA CJlenyeT OlIpenesaTb o dopmysne qq = 2,5 + 3,75menvra.
i
Ecyinu 3HaueHue ( , ompenejgemMoe 10 dopmyse ([15.16), MeHblle MM PABHO
q , TO BpeMsd IBMXEHUS [10 YyUYacTKy NOyTu L , MUH., PaABHO:
max i
1
i
t = ———m, (I15.17)




IIpy 9TOM 3BHAUEHMA J )’ M/MMH., crienyeT INPUMHVIMaTb PaBHBIMU
max

16,5 - 15 TOpU3OHTAIBHBIX MTYTEH;
19,6 - st ABEPHBIX IPOEMOB;



16,0 - 11 JIECTHUIEI BHU3;

11,0 - nyist neCTHULIBI BBEPX.
Ecim 3HaueHMe ( , OIPeIeJyIeHHOe TIIo obopMmyJie (I15.16), ©GoJybume g , TO
i max
U_H/IpI/IHy oeJibTa JaHHOT'O ydYacCTKa IIyTU CljlenyeT yBeJIMdMBaATh Ha TaKOoe 3HaudeHUue,
i
IpM KOTOPOM COBJIoIaeTCs YCJIOBUE:

qa <=49g . (I15.18)

[Ipu HeBo3MOxHOCTH BbINOJHEHUs YycioBust (I15.18) HMHTEHCHBHOCTHL U CKOpPOCTH
JBUYKEHHUS JIFOJICKOTO MTOTOKA M0 Y4acTKY 1 onpenesstoT no tadbauue I15.1 npu 3nayenuu D = 0,9
u Oonee. [lpm sTOoM cremyer yduTHIBaTH BpEMsI 3aJEpKKH JIBJKEHHUS JIOAEH U3-3a

00pa3oBaBIIETOCS CKOTLJICHUS.
Bpema sBamepxkmu t IBMXEHMs Ha YydacTke 1 wms3-3a o00pa30BaBUETOCH

3an
CKOIUJIEHMS JIOOEM Ha TI'paHUlIe C [HoCJelyllMM ydacTkoMm (i+l) onpeneysgercs IO

dbopmysie:

i 1 1
t =Nx f x (-————————=—==---—- - e ———————— ), (I15.19)
3am g X »OejbTa g X »OeJbTa
D i+1 i i
roge N - KOJIMUEeCTBO JIOIeM, uYe.;
f - nrowmanbs TOPMBOHTAJIBHOM MNPOEKUMM, MZ2;
q - MHTEHCUMBHOCTBL IOBWXEHMS dYepes ydacTok (i+l) npwm nnorHocTu 0,9 m
D
Bojsiee, M/MUH.;
meJybTa - WMpMHaA ydYacTKa, M, OPpM BXOXIEHMM Ha KOTOPHBIM 00pasoBaJiOCh
i+1
CKOIIJIeHUEe JioIden;
q — VMHTEHCUMBHOCTEL IBUMXEHMA Ha YydacCTKe i, M/MI/IH.,‘
i
mesbpTa - WIMPMHA [IpenuecTByRIero ydacTKa 1, M.
i
BpemMms CymecTBOBAHMUSA CKOIJIEHMS T Ha ydacTke 1 omnpegnenseTcs o dopmyJie:
CK
N x £
t = —————————— . (I15.20)
CK a xb
D i+1

PacueTHOe BpeMs DBaKyaluM IO yYaCTKy 1, B KOHIE KOTOPOI'O Ha I'PaHMuLE C
yuacTkoM (i+l) oOpasoBajioChk CKOIJIEHME JIOIENM, PaBHO BPEMEHM CYLIECTBOBaHUS
ckomnJyieHus t . PacueTHoe BpeMmsa 5BakKyaluum 1o y4acTKy 1 »omnyckaeTcs

CK
onpenesaTe o QopmyJie:

t = ————- + t . (I15.21)

[Ipy CcIMgaHMM B Hauvajle YydacTka 1 IOBYyX UM DoJjiee JIOIOCKMX IIOTOKOB (puC.
[15.1) MHTEHCUBHOCTL IOBMXEHMS J , M/MUH., ONpemeyseTcsa N0 bopmyJie:



i-1 i-1
q = ——————————————————=== , (I15.22)
i neJjbTa
i
roe g — VMHTEHCMVMBHOCTB IOBUMXEHMSA JIIOOCKMUX IIOTOKOB, CJIMBaAKIMXCHd B Haudalle
i-1
yyacTka i, M/MuH.;

oeJibTa - WMPMHa Yy4YaCTKOB IIyTU CJIIMAHMA, M,

i-1
oenbTa - WMpMHA PacCMaTpMBAEMOTO ydacTkKa OyTH, M.

i
Ecim 3HaueHMe ( , OIpelejieHHoe 10 odopMmyse ([15.22), ©6oJbue g , TO

max

1
U_H/IpI/IHy oeJibTa JaHHOT'O ydYacCTKa IIyTu CcliegyeT yBeJIMdMBaThb Ha TakKoe 3SHa4YeHue,
i
yTOBE COOJIIOOAJIOCE  YCJIOBMUE (I15.18). B o»ToM cJlyyae BpeMs IOBMXEeHUs II0
yyacTKy 1 omnpenessetrcs no dopmyise (I15.17).

Puc. I15.1. CiusHue T10ACKUX MOTOKOB (HE MPUBOIUTCS)

[Tpunoxenue N 6
K MyHKTY 45 MeTouku

PEKOMEH/TYEMBI METO/]
OIPEAEJIEHNA Y AEJIBHBIX HACTOT PA3JIMYHBIX TUIIOB PATEPMETU3ALIMN
MAT'UCTPAJIBHOT'O TPYBOITPOBOIA

(BBeneH IIpukazom MUYC P® ot 14.12.2010 N 649)

VYaenpHas 4yacToTa pasrepMeTH3allly JIMHEHHONW 4YacTh MarucTpalbHOTrO TpyOOIpoBOIa

OTIPEEISCTCS CIACIYIOIUM 00pa3oM:
a) HA OCHOBE CTATHCTHUYCCKHUX JAHHBIX OINpeessercs: 0a30Bas 4acToTa pa3repMeTH3alnuu

A
¢P . IIpn OTCYTCTBHH JaHHBIX AJI1 BHOBB IIPOCKTHUPYEMBIX MarucCTpalJlbHbIX T oon OBOI0B
e y y

A o
JOIyCcKaercs ~ P NpUHUMATh PaBHOM:

-7 a1
1’ 4 10 roxn M JJIs1 MaFI/ICTpaJ'IBHBIX Fa3OHpOBOI[OB;

-7 -1 -1
2,7-107 ron” -m JUIS. MarucTpajibHbIX HE(PTEPOBOIOB;
0) BBIIEISAIOTCSA pacCMaTpUBAaEMbI€ ITPH NPOBEIEHUU PACUETOB TUIIBI pa3repMeTHU3alUu:

JUIS. MarucTpaibHbIX ra30IPOBOIOB:
J = 1 - mpoxoiibl (TpelIMHbI, TOYEYHBbIE OTBEPCTHUS), ONpPENEIsieMble KaK OTBEPCTHS C

nuaMmeTpom 20 MM;
J = 2 - otBepctus c¢ JauamerpoM, paBHbIM 10% oOT nmamerpa MarucTpaiabHOIO
TpyOOIIpOBOIA;

J =3 - pa3pbIB, onpeAesieMblil Kak 00pa30BaHUE OTBEPCTHSI pa3MEPOM, PABHBIM JTUAMETPY

MarucTpajbHOro TpyOOIIpOBOIa;
JUTSI MaTUCTPATIbHBIX HE(PTETTPOBOIOB:



j =1 - "cBumm" - orBepctus ¢ xapakrepHbiMu pazmepamu 0,3-Lp/D (Lp - xapakrepHblit
pa3Mep MpOJOJNbHOM TpeuuHbl, D - yCIOBHBIA AMAaMETp MarucTpajbHOrO TPyOONpOBOJA),
mnomans aedexrtHoro oteepcetus - 0,0072-So (So - momane MOMEPEYHOrO0 CEUYCHUS
MarucTpajibHOro TpyOOIIpoBOIa);

] = 2 - TpemuHbl, XapakTepHbiii pazmep 0,75-Lp/D, miomans aepexTHOro oTBEpPCTHS -
0,0448-So;

J = 3 - "runboTHHHBIR" pa3peiB, XapakTepHbiid pazmep 0,75-Lp/D, mmomans aegexTHoro
otBepctus - 0,179-So.

JlommyckaeTcsi MpH  COOTBETCTBYIOIIEM OOOCHOBAaHWM YYWUTHIBATh U JIPYTHE€ THUIIBI
pasrepMeTu3aluy;

B) pacCMaTpHUBAIOTCS IIECTh MPUYUH pasrepmeru3anuu (1= 1 ... 6 - tabmuna I16.1);

') yAeJIbHas 4acTOTa pa3repMeTH3alliy JIMHEHHONW YacTH MarucTpajbHOro TpyOOIpoBOJa
JUIA }-TO TUIIA pa3repMeTH3alMy Ha yJacTKe m TpyOOIpoBoJia onpeaesnseTcs no popmyse:

2, (m) :icpzé:fij(m)/lOO
= ,(I16.1)

/’L -1
rae 7CP - 6a30Bas 4ACTOTA pasrepMETH3ALMU MaruCTPAIbLHOro Tpybonposoaa, 1O4 ;

(m - .
Jy(m)_ OTHOCHUTENIbHAST JOJIA 1-0M TMPUYUHBI pa3repMeTH3aluyd s j-To  TUMa
pasrepMeTr3alyy Ha y4acTKe m MarucTpajbHOro TpyOOIpoBO/Ia;

f,

)1) BCIINYUHBI I pas3IMYHBIX THUIIOB pa3repMeTU3alvi I PaA3JIMYHBIX YYAaCTKOB
MarucTpajbHOro TpyOOIIpOBOIa ONIPENETISIOTCS MO (hopMyam:

Dy = Fisep e Ko Ko Korept (176 29
oy = Lo koo (116.3);

33 = Lo Kone Hos (116 4

Jaj = Sajor Fouo .knepz’ (116.5);

S5 = S Kon (116.6);

Jor = o (116.7);

k,. k, k k

rge me, Tsm o Tund on - TIOTIPaBOYHBIE KOA(DOUIIMECHTHI,
omnpenensieMble mo Tabmuue [16.2 ¢ ydyeToM TEXHUYECKHX XapaKTEPUCTHK MarucTPaJbHOTO
TpyOOIpoBOIa.

knepl’ k&o’ k

Kns
2

kz)ez) k

nep2
’

Taonua I16.1

CpenHecTaTUCTHYECKAsE OTHOCUTENIbHAS J0JIS1 aBapUH, BEI3BAaHHBIX
JTAHHOUW MPUYUHOM, HA MAarUCTPaIbHBIX TPYOOTIPOBOIaX

[MpuunHa CpenHecTaTUCTUUECKasa OTHOCMTEJIbHAA HOOJIA aBapun,

BBI3BAHHBIX HOAHHOM NpuumHOM, £ (m), %



ijep
TP OKOJIEL oTBEpPCTHE PaspHB BCero
(TpewmHsl) ,
TOUYeUHEHe
OTBEPCTHUA
j=1 j =2 j =3
i = 1|BHemHee BoO3meMcTBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
i = 2|Bpak crpourenscrna,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nedekT MaTepralioB
i = 3|Koppozusa 15,2/15,2 0,2/0,2 0/0 15,4
i = 4|OBwxeHue TpyHTa, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BEI3BAHHOE
IPVPOAHEMA
ABJICHUAMU
i = 5|OumbBku omneparopa 3,0/3,0 1,6/1,6 0/0 4,6
i = 6|llpoune mu 6,5/6,5 0,2/0,2 0/0 6,7
HEV3BECTHBIE MNPWUUYMHE
NToro 50,3/55,0 |[35,51/35,0 14,2/10,0 100

[Ipumeuanue. B yucnurene npuBeAeHbl 3HAYEHUS 1T MAaruCTPalbHBIX Ia30MpPOBOJOB, B
3HaMEHaTeJIe - MAarUCTPATBHBIX HE(TEITPOBOJIOB.

Tabmuma 116.2
[TorrpaBouHBIE KOADPHUITUEHTHI K CPETHECTATUCTUYECKOU
OTHOCHUTEILHOW JTOJIM aBapUU
[lonpaBOUHBM KOBQOULMEHT 3HaueHMre IONpPaBOYHOTO
xonbdULIMEeHTa
[lonpaBouHEM kOB3QOULMEeHT k , 3aBUCAWLMM OT k =
TC TC
TOJIIMHEL CTEeHKM TpyDOonpoBOoIa HejbTa (M) = exp[-0,275 (mnenpTa->o) ]
[lonpaBOUYHBIM xkonbduLMeHT k , 3aBUCALIMM  OT
3T
MMHVMAJIbHOM TUIyOMHE 3aJioXeHMsa Tpybonporona (M) :
mMeHee 0,8 wMm; k =1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bojiee 1 M k = 0,73
3T
[lonpaBOYHBIM xkonbduLIMEeHT k ojs Y4YacTKOB
HHO
nepexonos, BBIITOJIHEHHBIX METOIOM HAKJIOHHO
HalnpaBJIEHHOT'O OypeHusa (nmajee - HHB) :
Ha ydYacCTkKax DTUX I[I€PexXOoIoB; k =0
HHO
BHE D2THUX YUYACTKOB k =1




HHO

[lonpaBOUHEM KODQOMUMEeHT Kk [epexonoB uyepes
nepl
VCKYCCTBEHHbIe NPEeNsaTCTBUA:
Ha Iepexolax uyepes aBTOIOoOpoIw, XeJle3HBIe k = 2
OOPOTM M MHXEHEPHBEe KOMMYHMUKALUNM; nep
BHEe IepexonoB JmbO Ha HUX [OIPpelyCMOTPEHEBL k =1
3alMTHEE QYyTHAPE (KOXYyXM) M3 CTAJIbHEIX TpyO nep
C TrepMeTM3alLMel MeXTPyOHOT'O NPOCTPaHCTBa
[lonpaBOUYHBIM xkonbduLMeHT k , YU TEIB a0
6o
NIpVYMEeHEeHMEe MaTepMraJioOB M CPeICTB KOHTPOJA IIPpU
CTPOUTEJILCTBE :
onis TPpyDOONIPOBOIOR, [IOCTPOEHHEBIX B k =1
COOTBETCTBUM C TpebOBaHUAMMU HOPMAaTMBHEIX on
IOIOKYMEHTOB;
OPY MCIOJIBb30BAHMM YJIYUIIEHHBEIX MaTeprajioB U k = 0,07
IOOIIOJIHUTEJIb HEIX CpeIncTB KOHTPOJIS npu on
CTPOUTEJNILCTBE U [OCJenymouen BKCIJIyaTalumn
TPpyOONpPOBOLOOB
[lonpaBOYHBIM xKonbduLMEeHT k , YU TEIB a0
KTC
BJIMSHME TOJIUMHBEL CTEHKM TpybOomnporozma (MM) Ha
YacToOTy pa3repMeTM3aluM I[I0 IPUUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 pmo 10; k =1
KTC
Bojiee 10 k = 0,03
KTC
[lonpaBOYHBEIM KonbbuLIMeHT k ’ YYUMTEIB a0
K13
BIMAHME I[PMMEHSEMEIX CUCTEM 3allMTE OT KOPPO3UM:
s TPyDOONIPOBOIORB, [IOCTPOEHHEBIX B k =1
COOTBETCTBMM C TpeOOBaHMAMM HOPMATUBHEIX KI13
IOIOKYMEHTOB;
OPY MCIOJIb30BAHUM YJIYUINIEHHOM CUCTEMEl 3allMTH k = 0,16
(T M KadecTBO MBOJISLUMOHHOTIO IOKPHEITUSA, K13
BIIEKTPOXUMUYUECKA T 3ammra, BHYTPUTPYOHaHA
OMAaTHOCTMUKA U T.II.)
[lonpaBOUYHBIM xkonbduLIMEeHT k , 3aBucaumy oT| k =
PAREDIS PAREDIS
oyaMeTpa Tpybonporoma D (Mwm) = exp[-0,00156(D-274) ]
[lonpaBOUYHBIM xkonbduLIMEeHT k , YU TEIB a0
nep?2
NPOXOXIOeHMe TpacCh TpyOONpoBOZa dYepe3 BOIOHBE
nperpans M 3ab0JIOUeHHBIe YyYaCTKU:
IOJi19 BOXOHEIX IIperpan k =5
nep
oJisa 3ab0JIOUEeHHBIX YyUaCTKOB k = 2
nep
OpMY OTCYTCTBUMM IIE€PexXOomoB JMOO  BBIIIOJIHEHHEBIX k =1
meTonoM HHB nep
[lonpaBouHEM KODQOMUMeHT Kk , 3aBUCAULUN or|k = exp[-0,004(D-264)]
omn omn

oyaMeTpa Tpybonporoma D (Mwm)







