3apeructpupoano B Muntocte PO 17 asrycra 2009 r. N 14541

MHUHUCTEPCTBO POCCUHUCKOH ®EJIEPAIIVN 110 JEJIAM
T'PAXKJIAHCKOU
OBOPOHBI, YUPE3BBIYAMHBIM CUTYALIUSM U JJUKBUJIALIUU
NOCJIEACTBAN CTUXUMHBIX BEJICTBUN

IMPUKA3
ot 10 uroas 2009 r. N 404

Ob YTBEPXJIAEHUU METO/IUKHU
OITPEJAEJIEHUSA PACYUETHBIX BEJIMYHUH ITOKAPHOI'O PUCKA
HA MPOU3BOJCTBEHHBIX OBBEKTAX

(B pea. llpuxkaza MYUC P® ot 14.12.2010 N 649)

B cootBetrcTBUUN ¢ DenepanbHbiM 3akoHOM 0T 27 aexadbpst 2002 r. N 184-03
"O texHuueckoM perynupoBanun" <*> u IlocranoBnenuem IlpaBuTennpcTBa
Poccuiickoii ®enepaunu ot 31 mapra 2009 r. N 272 "O nopsake mpoBeICHUS
pPacyeToB IO OIIEHKE MOXKAPHOTO prcKa" <**> mpuka3bIBaio:

<*> (CoOpanue 3akoHojarenbcTBa Poccuiickoit ®enepanum, 2002, N 52
(gacts I), ct. 5140; 2005, N 19, ct. 1752; 2007, N 19, ct. 2293; 2007, N 49, cr.
6070; 2008, N 30 (uacts II), cT. 3616.

<**> CoOpanue 3axkoHoaatenbcTBa Poccuiickoit @eneparuu, 2009, N 14, cr.
1656.

yTBepI[I/ITB npujaracMyro MCTOJAHUKY OIPCACICHUA PAaCUYCTHBIX BCIWYNH
IMOKapHOI'o pyCKa Ha IMPOU3BOACTBCHHBIX 00BEKTAaX.

ITepBblit 3amecTuTe, MUHHCTpA
P.X.ITAJIMKOB

[Ipunoxenue
K [Ipukazy MUC Poccun
ot 10.07.2009 N 404

METOAUKA
OITPEJAEJIEHUS PACYHETHbBIX BEJIMYUH ITOKAPHOI'O PUCKA



HA IMTPOU3BOJACTBEHHBIX OBBEKTAX
(B pen. Ilpuxkaza MUYC P® ot 14.12.2010 N 649)
[. OO01me 1MoI0KEHUS

1. Hactosimas meroauka ompeaesieHuss PacyeTHBIX BEJIMYUH IOXKapHOTO
pUCKa Ha TPOU3BOJCTBEHHBIX OO0BEKTax (mamee - Meroauka) ycTaHaBIUBAET
MOPSJIOK pacueTa BEJIMYMH TOKApHOTO PUCKA HAa MPOM3BOICTBEHHBIX OOBEKTAX
(mamee - 0OBEKT).

[Tomoxenns Hactosimed MeTOAMKN HE PACIpOCTPAHSIOTCS HA ONPENCIICHUE
pacyeTHBIX BEJMYMH TIOKAPHOTO PHUCKA HA TMPOU3BOJICTBEHHBIX OOBEKTaX
CIEIUAJbHOTO HAa3HA4YEeHHS, B TOM 4HCIe OOBEKTaX BOCHHOTO Ha3HAYCHUS,
00bEKTax MPOU3BOJICTBA, IEPEPAOOTKH, XPAHEHUS PAIMOAKTUBHBIX M B3PhIBUATHIX
BCILIECTB M MaTepUaloB, OOBEKTaX YHUUTOXKEHUS U XPaHEHUS XUMHUYECKOTO
OPYXHUS U CPEACTB B3PBIBAHHUS, Ha3€MHBIX KOCMUYECKUX OOBEKTaX W CTAPTOBBIX
KOMILIEKCaX, TOPHBIX BBIPA0OTKaX, 00bEKTaX, PACIOJIOKEHHBIX B JIECaX.

(B pen. ITpukaza MUC P® ot 14.12.2010 N 649)

2. PacyeTsl 1O OIIEHKE MOKAPHOTO PUCKA MPOBOJSTCS MyTEM COMOCTABICHUS
pacUeTHBIX BEJIMYUH IOXKAPHOTO PUCKA C COOTBETCTBYIOIIMMH HOPMATHUBHBIMU
3HAYEHUSIMH MOKAPHBIX PUCKOB, YCTAHOBJIEHHBIMU DeqepanbHbIM 3aKOHOM OT 22
utoniss 2008 r. N 123-®3 "TexHudeckuil periiaMeHT o TpeOOBaHUAX IMOXKAPHOU
oe3onacHocT" <*> (manee - TeXHUUYECKHI pETIIAMEHT).

<*> (CoOpanue 3akoHomarenbcTBa Poccuiickoit ®enepanuu, 2008, N 30
(uacts I), ct. 3579.

3. OmnpeneneHue pacyeTHBIX BEJIWYUH IMIOXKAPHOIO pPHCKAa Ha OOBEKTE
OCYLIECTBJISETCS HA OCHOBAHUHU:

a) aHaJM3a MOXXapHOU OMacHOCTH OOBEKTA;

0) ompezeneHust 4aCTOThI Pean3allii MOKAPOOMACHBIX CUTYaIUH;

B) IOCTPOCHUS TMOJIEH OMACHBIX (PaKTOPOB MOXKapa JJIsl pa3IMYHBIX CIICHAPUEB
€ro pa3BUTHS;

') OLEHKH TOCJEACTBUI BO3ACHCTBUS OMAacHBIX (haKTOPOB MOKapa Ha JItoJIen
ISl Pa3JIMYHBIX CLICHAPUEB €0 Pa3BUTHS;

1) Halu4usl CHCTeM OOECIeUYeHMs] TMOXapHOW Oe30MacHOCTH 3/IaHUi,
COOPYKEHUU U CTPOCHUU.

4. PacueTHble BEJIMYMHBI MOXAPHOTO PHUCKA SBISIIOTCA KOJIMYECTBEHHOU
MEpOi BO3MOKHOCTHU peaju3allui TMOKapHOM OMACHOCTH OO0BEKTa U €€
MOCJICICTBUN JIJIA JIFOJECH.

KonnuecTBeHHOM MEpOM BO3MOXKHOCTH PEAIM3ALMU MOKAPHOM OIMACHOCTHU
OoOBbEeKTa SBISIETCS PUCK THOETH JIOJeH B pe3yibTaTe BO3JCHCTBHUS OIACHBIX
(dakTOpoB MOXKapa, B TOM YHCIIE:

puck rudenu paboTHHKA OOBEKTA;

PUCK THOENH T0IeH, HAXOSAIINXCS B CEIUTEOHOM 30HE BOJIM3H O0BEKTA.



Puck rubenu nrofeit B pe3ysbTaTe BO3ICUCTBHUS OMACHBIX (DaKTOPOB TMOXKapa
Ha OOBEKTE XapaKTepHU3yeTCsl YHMCIOBBIMU 3HAUYCHUSIMH WHAUBUIYAIBHOTO U
COLMAJILHOTO MOKAPHBIX PUCKOB.

S. Hus ueneir Hacrosimed METOIMKH MCIIOJB3YKOTCS OCHOBHBIEC TIOHSTHS,
YCTAHOBJIEHHBIEC CTaThel 2 TeXHMYEeCKOTo perJaMeHTa.

II. O01ue TpeGoBaHUsI K ONIPEACICHUIO PACYETHBIX BETMYNH
MO’KapHOTO PHUCKA

AHanu3 noxapHou OMacHOCTH 00BEKTa

6. AHaNM3 MOXAPHOU OMACHOCTH 00BEKTa IPETyCMaTPUBALT:

a) aHaJIM3 IMOYKAapHOW OMACHOCTH TEXHOJOTMYECKOM CpeApl M IapaMeTPOB
TEXHOJIOTHYECKUX MPOILIECCOB HA 0OBEKTE;

0) omnpeaeleHUE TMEpPEeYHs MOXKAPOOMACHBIX ABAPUMHBIX CHUTyalud U
napameTpoB ISl KaXA0T0 TEXHOJIOTMYECKOr0 MpOoIEecca;

B) OIpe/esieHre JIJIsl KaXKI0r0 TEXHOJIOTMYECKOro Ipoliecca nepeyHs NpuimH,
BO3HMKHOBEHUE KOTOPBIX [O3BOJIAET  XapaKTEpPU30BaTh  CHUTYyalMI0  Kak
M0’KAPOOIACHYIO;

I') IOCTPOEHUE CLIEHAPUEB BO3HWKHOBEHUS U PA3BUTHUA MOKAPOB, BIEKYIIUX
3a c000M rubenp Joei.

7. AHanmu3 MoKapHOM OMAaCHOCTU TEXHOJIOTMYECKON CpeAbl M HapameTpoB
TEXHOJIOTMUECKUX TPOIECCOB Ha OO0BEKTE MpeAyCMaTpUBAET COMNOCTaBICHHE
nokazaTreseld MOoXapHOH OMAacHOCTH BELIECTB M MAaTE€pHalIOB, OOpaIlaloIIUXCs B
TEXHOJIOTHYECKOM IPOIIECCE, C TapaMeTpaMHu TEXHOJIOTHYECKOTO IpoLecca.

IlepeyeHp MOTEHUMANBHBIX HMCTOYHUKOB 3XKUTaHUSA  I10XKapPOONACHOU
TEXHOJIOTHYECKON Cpebl ONPENEAETCs MOCPEACTBOM COMTOCTABICHUS TapaMETPOB
TEXHOJIOTHYECKOr0 MPOILIECCa U MHBIX MCTOYHUKOB 3aXKUIaHUA C TOKAa3aTeNsIMU
M0’KAPHOM OMAaCHOCTH BELIECTB U MAaTEPUAJIOB.

8. OrmpeneneHre TmepevHs MOKAPOOMACHBIX aBAPUWHBIX CHUTyaUud U
napamMeTpoB JUISl KaXKIOTO TEXHOJOTMYECKOro IPOLEcca OCYLIECTBISETCS Ha
OCHOBE aHaJIM3a MOKAPHOM OMAaCHOCTH KaXJO0r0 M3 TEXHOJOTHYECKHX IMPOLIECCOB,
peyCMAaTPUBAIOLIETO BBIOOpP CHUTYyaIlMil, IPU peaTu3alliid KOTOPHIX BO3HUKAET
OMAacHOCTb JJIA JIFOJCH, HAXOAUIUXCS B 30HE MOPaKEHHsSI OMacHBIMH (hakTopaMu
M0’Kapa, B3phIBa U COIMYTCTBYIOLUIMMU MPOSIBICHUSIMHU OMACHBIX (PaKTOPOB MOXkKapa.

He noanexaTt pacCMOTPEHUIO CUTYAIUH, B PE3YJIbTAaT€ KOTOPBIX HE BOBHUKAET
ONACHOCTb I KU3HU U 3[I0POBBS JIOAEH. DTU CUTYAllMU HE YUYHUTHIBAIOTCS IpU
pacyere MoxkapHOro pucka.

9. s KaXK10i MoxkapoonacHOM CUTyallud Ha 0ObEKTE IPUBOJIUTCS ONMCAHUE
OPUYMH BO3HUKHOBEHMSI M Ppa3BUTUS IM0KAPOOMACHBIX CHUTYallMii, MECT HX
BO3HUKHOBEHUS U (HaKTOPOB IMOKapa, MPEACTABIAIOMINX OMACHOCTD IS JKU3HU U
3JI0pOBBS JIIOICH B MECTaX UX MPeObIBAHUS.

10. /Ins ompeneneHus NPUYMH BO3HUKHOBEHMS I0XKApPOONACHBIX CHUTyalUd
paccMaTpuBalOTCd  COOBITHSA, peadu3alisl KOTOPbIX MOXET MPHUBECTH K
00pa30BaHUIO TOPIOYEH CPEIbl U MOSIBICHUIO HCTOUHUKA 3aKUTaHMSL.



Haubonee BeposATHBIMH COOBITUSMHU, KOTOPHIE MOTYT SIBJISITHCS MPUYUHAMU
MOKAPOOIACHBIX CUTYallUi Ha 00bEKTaX, CYUTAIOTCS CIAEAYIOIINE COOBITHS:

BBIXOJ] MapaMETPOB TEXHOJIOTHYECKUX MPOIIECCOB 32 KPUTUUECKUE 3HAYCHUS,
KOTOpPBIM BBI3BAH HAPYIICHWEM TEXHOJOTUYECKOr0 perjiaMeHTta (Hampumep,
NIEPEJIUB KUJIKOCTU MPHU CIMBO-HAJIMBHBIX ONEpalUiX, pa3pyluieHne 000py10BaHus
BCJICZICTBUE MPEBBIIICHUS TABJICHUS MO TEXHOJOTMUYECKUM IPUYUHAM, MOSBIICHUE
UCTOYHUKOB 3)KHTaHUs B MECTax OOpa30BaHUS TOPIOYHX Ta30MapOBO3IYIIHBIX
cMecei);

pasrepMeTu3anus TEXHOJOTUYECKOT0 o0opynoBaHus, BbI3BaHHAas
MEXaHUYECKUM  (BJIMSHHUE TOBBIIIEHHOIO WJIM TOHWKEHHOTO  JaBJICHMUS,
JUHAMHYECKUX HArpy3oK U T.I.), TEeMIEpPaTypHbIM (BJIUSHUE MOBBIIIECHHBIX WIN
HNOHIKEHHBIX TEMIIEPATYP) U arpeCCUBHBIM XUMUYECKUM (BIMSIHUE KHUCIOPOIHOM,
CEpPOBOJIOPOTAHOM,  IIEKTPOXMMUYECKOW U OMOXUMHUYECKOW  KOPPO3HH)
BO3JICHICTBUSIMU;

MEXaHMYECKOE TMOBPEKICHHE O0O0OpYyIOBaHHMS B pe3yJbTaTe OIIHUOOK
paboTHUKA, TAJCHUS TMPEAMETOB, HEKAYECTBEHHOTO MPOBEICHUS PEMOHTHBIX H
periiaMeHTHbIX paboT U T.I. (HampuMep, pasrepMerusanus o0OpyJAOBaHUS WM
BBIXO/ M3 CTPOS AJIEMEHTOB €r0 3aIUThI B PE3ybTaTe MOBPEKICHUS TIPH PEMOHTE
WIA CTOJIKHOBEHUS C JKEJIE3HOI0POKHBIM MII aBTOMOOMIIBHBIM TPAHCTIOPTOM).

11. Ha ocHOBe aHanmM3a MoKapHOU OMACHOCTH 00BEKTA, MPU HEOOXOIUMOCTH,
OPOBOAUTCA  ONpEACNIEHUE  KOMIUIEKCA  JIONOJHUTENbHBIX  MEPONpPUATHUH,
U3MEHSAIOIIMX  [apaMeTpbl  TEXHOJOTMYECKOro  Ipouecca 10 YPOBHS,
o0ecrneynBaroiero JOMyCTUMBIN MOKapHBINA PUCK.

12. ]l BBIABIIEHUS TOXKapOOMACHBIX CUTYallUHd OCYIIECTBISETCS JEJICHHUE
TEXHOJIOTMUECKOr0 000pYy/I0BaHUS (TEXHOJIOTMYECKHX CHCTEM), NPU UX HATUYUU
Ha OOBEKTe, Ha YYacTKU. YKa3aHHOE [EJICHHE BBINOJHICTCS MCXOIsd U3
BO3MOXXHOCTH DPAa3lA€TbHOM TEePMETH3AIlMM ITHX YYaCTKOB NPU BO3HMKHOBEHHU
aBapuu. PaccmaTpuBarOTCs MOKapOOMAacHbIe CUTyallMd KaKk Ha OCHOBHOM, Tak U
BCIIOMOTaTeIbHOM TEXHOJOTHYeCKOM 000pyaoBanuu. Kpome 3TOro, yuuThiBaeTcs
TaKk)K€ BO3MOXKHOCTh BO3HHKHOBEHHS TMOXapa B 3/aHUSAX, COOPYKEHUSX U
CTpOCHUSIX (Hanee - 3JaHus) Pa3JIMUYHOIO HA3HAYEHUs, PACMHOJIOKEHHBIX Ha
TEPPUTOPUH OOBEKTA.

B nepeune moxapoomnacHbIX CUTyallii MPUMEHUTEIBHO K KaXJI0My y4acTKy,
TEXHOJIOTUYECKOW  YCTAHOBKE, 3/IaHUI0  OOBEKTa  BBIACISIOTCA  TPYMIIbI
MOXKAPOOIACHBIX CUTYyallui, KOTOPBIM COOTBETCTBYIOT OJIMHAKOBBIE MOJEIU
MPOLIECCOB BOBHUKHOBEHUS U PA3BUTHSI.

[Ipu aHanmu3e MoXKapOOIMACHBIX CUTYyalluH, CBSI3aHHBIX C pa3repMeTu3aluei
TEXHOJIOTUYECKOr0 O0OpYAOBaHUS, PACCMATPUBAIOTCS YTEUKU MPHU PA3THUHBIX
JMaMeTpax MCTeUeHHUs (B TOM YKCIIE MaKCUMAaJIbHBIE - TIPHU MOJHOM pa3pyllEeHUU
000py/I0BaHMUS WM MOABOISAIINX/OTBOIALINX TPYOOIIPOBOIOB).

OmnpeneneHre 4aCTOThI peaTM3alMK T0XKAPOONACHBIX CUTYyaIUi

13. Jlns ompeaesieHus: 9acTOThl Peall3allid MOKAPOOTACHBIX CUTyaIllui Ha
00BEKTE UCTIOIB3YETCSI HH(DOPMAITHUS:



a) 00 oTkazax 000pyI0BaHUS, UCTIOIB3YEMOTO Ha OOBEKTE;

0) 0 mapaMmeTpax HaJeKHOCTH UCIOJIb3yeMOro Ha 00bEKTE 000PYAOBaHUS;

B) 00 OIIMOOYHBIX JEHCTBUSAX paOOTHUKA OOBEKTA;

I') O TUAPOMETEOPOIOTHUECKON 00CTAaHOBKE B paiiOHE pa3MeleHUs 00BEKTa;

) O reorpaguyeckux OCOOCHHOCTSIX MECTHOCTH B palloOHE pa3MelleHUs
00BbeKTa.

14. [Ins omnpenesieHHs 4YacTOThl PEATU3ALMUU IOKAPOOIMACHBIX CUTyalud
MOTYT MCTIOJIb30BAaThCSl CTATUCTUYECKHE JTAHHBIE 110 aBAPUITHOCTH WJIU PACUCTHBIC
JaHHBIE TI0 HAJIEKHOCTU TEXHOJOTMYECKOTO O0OpYAOBaHHWS, COOTBETCTBYIOINE
crienrrKe pacCMaTpUBaeMOro 0ObEKTa.

15. Uadopmanus 0 yacToTax pealn3alii MmoxapoonacHbIX CUTyaluid (B TOM
YHUCJIe BO3HUKINUX B pe3yjbTaTe OMMUOOK pabOTHHKA), HEOOXOUMAas JIJisi OI[CHKU
pucka, MOXeT OBbITh  TMOJy4YeHAa  HEMOCPEACTBEHHO W3  JIAHHBIX O
(GYHKUMOHUPOBAHUM  HUCCIEAYEMOro  OOBbEKTa  WIM U3  JaHHBIX O
(GYHKITMOHUPOBAHUU JIPYTUX MOJOOHBIX 00BEKTOB. PekOMeHayeMble CBEIAEHUS 10
4acTOTaM peaju3alid MHUIIMUPYIOIIUX MOKAPOOIACHBIE CUTYAIlMH COOBITHI 1
HEKOTOPBIX  TUIOB  O0OpYyIOBaHMS  OOBEKTOB, 4YacTOTaM  YT€YeK U3
TEXHOJIOTUYECKHUX TPYyOOINPOBOJIOB, a TAK)KE YaCTOTaM BO3HUKHOBEHMS MOXKApOB B
3IaHUSAX IPUBEIEHBI B puiiokeHun N 1 k Hactosmern Meronuke.

[TocTpoenue mosiei onacHbIX (HakKTOPOB MOXKapa I Pa3TUIHBIX
CLICHAPHUEB €r0 Pa3BUTHUSA

16. Ilpu moctpoeHun moJied OMacHBIX (HAKTOPOB TMOXKapa JUIsl Pa3TMUHBIX
CIIEHAPHUEB €r0 Pa3BUTHS YUUTHIBAIOTCS:

TEIJIOBOE M3NyYeHUE NMpU (PpakeTbHOM FOPEHUH, MOKapax MPOJMBOB TOPIOYUX
BEIIECTB HA TOBEPXHOCTh U OTHEHHBIX ITapax;

W30BITOYHOE JABJICHWE W WMIYJbC BOJIHBI JABJICHUS TPU CTOPAHUH
ra3onapoBO3AYIITHOW CMECH B OTKPBITOM MPOCTPAHCTBE;

M30BITOYHOE NTaBJICHWE W MMITYJIbC BOJIHBI JABJICHHUS TIPHU Pa3pbiBE COCYna
(pe3epByapa) B pe3ysibTaTe BO3/CHCTBUS HA HETO OYara noxapa;

M30BITOYHOE JIaBJIICHWE TIPH CTOPAHWHM Ta30MapoOBO3AYITHONM CMECH B
TTOMEIIICHHH,

KOHIICHTPAIIUSI TOKCUYHBIX KOMIIOHEHTOB MIPOYKTOB TOPEHUS B IIOMEIICHUU;

CHIDKEHHME KOHIIEHTPAIIUK KHUCIIOPO/ia B BO3AyXE MOMEIICHHUS;

3a/IbIMJICHHE aTMOC(hEepbl TOMEIIEHNS;

cpenHeoObeMHas TeMIIepaTypa B MOMEIICHUH;

a63ai1 uckioueH. - [Ipukaz MUC PO ot 14.12.2010 N 649;

paCIIUPSIONIMECS TPOAYKTHI CTOpPaHUs MPU PeaTu3aliu M0Kapa-BCIBIIIKH.

OrneHka BENMMYMH YyKa3aHHBIX (DaKTOPOB MPOBOAMTCS HA OCHOBE aHaIM3a
(bu3UYeCKUX SBICHUN, MPOTEKAOMINX MPH MOKAPOOTMACHBIX CUTYAIUAX, IMOXKapaXx,
B3pbIBax. [Ipu 3TOM paccMaTpuBarOTCs CIEAYIONIME MPOIECChI, BOSHUKAIOIINE MPU
peanu3anyy TMOXapOOMAaCHBIX CHUTyalluid W TIOKApOB WJIM  SIBIISIOIIMECS WX
MOCJICJICTBUSIMHU (B 3aBUCHMOCTH OT THMa O0OOpYIOBaHUS M OOpaIaronuxcs Ha
00BEKTE TOPIOYMX BEIICCTB):



HCTEUYCHUE KUJKOCTH U3 OTBEPCTHS;

UCTEUYECHHE ra3a U3 OTBEPCTHUS;

IByX(a3zHoe UCTEUCHUE U3 OTBEPCTHS;

pacTeKaHue KUJKOCTU TIPU pa3pyIlIeHUH 000pYA0BaHMUS;

BBIOPOC raza Impu pa3pyiieHuu o00py10BaHUS;

(hopMHUpOBaHUE 30H 3ara30BaHHOCTH;

CropaHue ra3onapoBO3yIIHON CMECH B OTKPHITOM IIPOCTPAHCTBE;

pa3pyllIeHHe COCyla C IEPErpeTod JErKOBOCILUIAMEHSIOIIEHCS KUIKOCTBIO,
roproYei )KUAKOCTHIO UITU CKMKEHHBIM TOPIOYHMM ra3oM;

TEIUIOBOE U3JIyUYeHHE OT MoKapa MpOoJIMBa WM OTHEHHOTO 111apa;

peanu3anus rnoxapa-BCIblIIIKY;

a03an uckioueH. - [Ipukaz MUC PO ot 14.12.2010 N 649;

UCHapeHue KUJIKOCTU U3 IIPOJIMBA;

00pa3oBaHKE ra30MmapoBO3AYIIHOTO 001aKa (Tra3bl U Maphl TSHKEIEe BO3IyXa);

CropaHue ra3onapoBO3AYIIHON CMECH B TEXHOJOTMYECKOM O000pY/I0BaHUU
WA TTIOMEIIECHUH;

MO’Kap B MOMEIICHNN;

(akenbHOE TOPEHUE CTPYH KUAKOCTH H/UIIU ra3a;

TEIJIOBOE U3JIYyYEHHUE TOPSIIEro 000pyAOBaHUS;

BCKUIIAHUE U BbIOPOC roOpsillel dKUIKOCTH MPHU MOXKAPE B pe3epByape.

Taxxe, mpu HEOOXOAMMOCTH, PACCMATPUBAIOTCS MHBIE MPOLIECCHI, KOTOPHIE
MOTYT UMETh MECTO IIPU BOZHUKHOBEHUH MOKAPOOMNACHBIX CUTYALIUN U TIOXKApPOB.

17. Jlns ompeneneHus BO3MOXHBIX CLEHApUEB BO3HUKHOBEHMSI M Pa3BUTHS
MI0’KapOB PEKOMEHYETCS HUCIOJb30BaTh METOJ JIOTHYECKHUX JIEPEBbEB COOBITHUM
(Z1ajzee - JIOTMYECKOE JIEPEBO).

Cuenapuii BOSHUKHOBEHHUS M Pa3BUTHUSA MOXKApPOOMACHOW cuTyanuu (moxapa)
Ha JIOTMYECKOM JEpEBE OTpaXaeTcsl B BUJIE MOCIEIOBATEILHOCTH COOBITHI OT
UCXOAHOTO J0 KOHEYHOTO COOBITHSA (/1aJiee - BETBb JepeBa COOBITHIA).

[Tponienypa mOCTpOEHMS JIOTMUECKOTO JiepeBa COOBITHI TIpuUBEIEHA B
npunoxenuu N 2 k Hacrosmen Metonuke.

[Tpu mocTpoeHUH TOTHIECKOTO JepeBa COOBITHI UCIIOIB3YIOTCS:

YCIIOBHAsI BEPOSITHOCTh peaIN3aly Pa3IMYHbIX BETBEH JIOTMUYECKOro JepeBa
COOBITUH M Mepexo/a MOKapoONacHOW CUTyallud WIHM IMOXapa Ha Ty WU UHYIO
CTaJHI0 Pa3BUTHUS,

BEpOSITHOCTh 3(DPEKTUBHOIO cpabaThIBaHUSI COOTBETCTBYIOIIUX CPEJCTB
NpEeIOTBpAICHUS] WM JIOKAIU3AIMU TO0XKApPOONMAaCHOM CHUTyalluu WIM ToXKapa
(MpUHUMAETCs] MCXOJs M3 CTAaTUCTHYECKUX JAHHBIX, MYyOJMKYeMbIX B HAy4dHO-
TexHU4YecKoM xypHaie "[lokapHas 0e30MacHOCTh" WM MO0 MacCHOPTHBIM JaHHBIM
3aB0J1a-U3TOTOBUTEINSI 000OPYAOBAHMS);

BEPOSITHOCTh MOPAXKEHUS PACIIOJIOKEHHOIO B 30HE MOXKapa TEXHOJIOTMYECKOTO
o0opy/noBaHus U 37aHUI OOBEKTa B PE3yJIbTaTe BO3JCHCTBUS HAa HUX OIACHBIX
(dakTOpoB MOXKapa, B3pPhIBA.

18. Omenka omnacHbIX (haKTOPOB MOXkKapa MPOBOJIUTCS ¢ TTOMOIILI0O METOJIOB,
NPUBEAECHHBIX B priioxkeHuu N 3 k HacTosAmeid MeTonuke.



OreHka MoCNeICTBUN BO3ICHCTBUS OMACHBIX (DAKTOPOB MOXKapa
Ha JIIOAEH JJIs Pa3IMYHbIX CIEHAPUEB €T0 PA3BUTUS

19. Onenka mociaeACTBUM BO3JICUCTBUS OMACHBIX (haKTOPOB MOKapa, B3phIBa
Ha JIIOACH NIl pa3jiudHbIX CIIEHApUEB MX Pa3BUTHs OCYIIECTBIISIETCS Ha OCHOBE
comnocTaBlieHUsT MHGOpPMAIMU O MOJEIMPOBAHUU JUHAMUKH OMACHBIX (PaKTOpOB
nokapa Ha TEPpPUTOPUU OOBEKTA M TpUJIEraroled K HeMy TEpPUTOPUH U
uH(OpPMAITUU O KPUTHUYECKUX JIJISl )KU3HU U 3JI0POBBS JIFOACH 3HAUCHHSIX OMACHBIX
dbakTopoB ToOXapa, B3pbiBa. JIJIsI 3TOTO HCMIONB3YIOTCS KPUTEPHH TMOPAKEHUS
JII0JIeH omacHBIMU (PaKTOpaMHu MoXkKapa.

20. Ilpu ormeHke MOCTHEACTBUN BO3ACHCTBUS OMACHBIX (DAKTOPOB MOXKapa,
B3pbIBA Ha JIIOJIEW JJIsI Pa3JIMYHBIX CLEHApPUEB PAa3BUTHUS I0KAPOOMACHBIX
CUTyalluil TpPeayCMAaTPHUBACTCS OMNPECIICHHE YHCIa JIIOJEH, IMOMaBIIMX B 30HY
nopakeHusl ONaCHBIMU (pakTOpaMu IMoxapa, B3phIBa.

JI71s1 OLICHKM TOKapHOT'0 PUCKAa HMCIOJB3YIOT, KaK MPaBUIIO, BEPOSATHOCTHbBIC
KpUTEPUH MOpaKeHUs Jroien OTIaCHBIMU dbakTopamu no>kapa.
JleTepMUHUPOBAHHBIE KPUTEPUHU UCTIONB3YIOTCS MPU HEBO3ZMOKHOCTU MPUMEHEHUS
BEPOSTHOCTHBIX KPUTEPHUEB.

JleTepMUHUPOBAHHBIE M BEPOSTHOCTHBIE KPUTEPUU OLICHKU TMOPAKAIOIIETO
JEUCTBUSL BOJIHBI JIABJICHUS M TEIJIOBOTO M3Jy4YCHUS Ha JIOJICH MNPUBEICHBI B
npuioxxenuu N 4 k HacTosiei MeTtonuke.

AHaM3 HaJIMYKUS CUCTEM O00eCIICUSHUS TTOXKapHOM
0€e30I1aCHOCTH 3JaHUMI

21. Ilpu aHanu3e BIUSIHUSA CUCTEM OOECredYeHUs! MOXKapHOM 0Oe30MmacHOCTH
3MIaHUA HA pPACUETHBIC BEIWYWHBI TMMOKAPHOTO PHCKAa TPEIyCMaTPUBACTCS
pacCMOTpEHHUE  KOMIUJIEKCA  MEPONpPUSTUA MO  OOECHNEUYEHUIO  MOKapHOU
0e30macHOCTH 0OBEKTA.

[Ipu 3TOM paccMaTpuBarOTCS CIEAYIOIMIME MEPOIMPHUSITHS IO 00ECTICUCHUIO
NO’KApHOM 0€30MaCHOCTH:

MEpOTIPUSTHSI, HAIPABJICHHBIE HA MPEOTBPAIICHUE TTOXKAPa;

MEPOTIPUSTHSI TI0 TTPOTUBOIIOKAPHON 3AIUTE;

OpraHU3aIMOHHO-TEXHUYECKUE MEPONPUATHS 1O OOECIEUEHUI0 TOXKAPHOU
0€30IacCHOCTH.

22. Meponpustisi IO 00eCIIeYeHHUIO MOKApPHONU 0€30MaCHOCTH YUUTHIBAIOTCS
IpU OMNPENEICHUN YacTOT peaM3allK MOKAPOOIMACHBIX CUTYyalMil, BO3ZMOMXHBIX
CLIEHApHEB BO3HUKHOBEHUS W PA3BUTUA I0OXKAPOB U IMOCIEICTBUIM BO3ACHCTBUS
OMacHBIX (PAaKTOPOB MOXKapa Ha JOJEH ISl pa3JIMYHBIX CLIEHAPUEB €r0 Pa3BUTHSL.

I11. ITopsinOK BBIYMCIIEHHS PACUETHBIX BEJIMYMH MTOKAPHOTO
pHUCKa Ha OOBEKTE

23. Pacuer 3HaueHUN UHIUBUAYATHHOTO U COIMATLHOTO MOKAPHBIX PHCKOB B
3IaHUSAX M Ha TEPPUTOPHH O0BEKTa, a TAKKE B CEIMTCOHOM 30HE BONHM3H OOBEKTA



MpOBOAUTCA C UCIIOJIb30BAHUCM B Ka4YCCTBC HpOMe)KYTOqHOﬁ BCJIMYMHBI 3HAYCHUA
COOTBCTCTBYHOIICTO ITOTCHIUAJIBHOI'O ITOKAPHOT'O PHUCKA.

[ToTeHIMaTBHBIN MOXKAPHBIA PUCK HA TEPPUTOPUU OOBEKTA
U B CEIUTEOHOM 30HE BOIM3U 00bEKTa

-1
24. BeanunHa NOTEHIUAIBHOTO MokapHoro pucka P(a) (rox ) (manee -
MOTCHITMAIBHBIA PHUCK) B OMPEACIICHHON TOYKe () Kak Ha TEPPUTOPUU OOBEKTA
U B ceIUTeOHOM 30HEe BOMM3U 00BEKTa Orpeaensercs mno Gopmysie:

J

P(a) =SUMQ (a) xQ, )
=1dp )

rae J - 4ucno cueHapueB pa3BUTHS MOXKAPOOMACHBIX CUTYAIUl (MOXKapoB,
BETBEU JIOTUUECKOI0 JIepeBa COObITHIN);

Q (a) - ycioBHas BEpOSTHOCTH MOPAKECHUS YEIOBEKA B OMPEICIICHHON TOYKE

dj
TeppuTopur (a) B pe3ysibTaTe pealu3alldd J-TO CLEHApUsl pa3BUTHS
[O’KapOONAaCHBIX CUTYallMi, OTBEYAIOIIETO ONPEAECIEHHOMY HHHUIMUPYIOIEMY
aBapuIo
COOBITHIO;

Q - yacToTa peanu3alUU B TEUYEHHE ToJa J-TO CLIEHApHsl pa3BUTHUS

]

-1

MO>KapOOTIACHBIX CUTYAIUi, TO .

VYcnoBHBIE BEpPOSTHOCTU TMOPAKEHUS 4YEIOBEKa Qy(2) ONPENIEIISIIOTCA 10
KPUTEPHUSM TTOPAKEHUS JII0JIeH OMacHBIMU (DaKTOpaMu Mmoxapa, B3pbIBa.

(B pexn. ITpukaza MUC P® ot 14.12.2010 N 649)

IIpu pacuere pucka paccCMaTpUBAIOTCS Pa3IUYHBIE METEOPOJOTHUECKUE
YCJIOBUSL C THUIHUYHBIMU HaIpaBJICHUSMU BETPOB W OXKUJIAEMOW YaCTOTOM HX
BO3HUKHOBEHUSI.

25. Tlpu mpoBemeHMM pacyeTa pHUCKa MpeaycMaTPUBACTCS PaCCMOTPEHUE
Pa3IMYHBIX MOXKAPOOIMACHBIX CUTYyaIlui, OMPEACICHUE 30H MOPAKEHUS OMACHBIMU
dbakTopamMu moXkapa, B3phIBa W YACTOT peaIU3allUd YKa3aHHBIX IMOXKaPOOIACHBIX
cutyanuii. J{ns ynobcTBa pacueToB TEPPUTOPUSI MECTHOCTH MOXKET Pa3/IeNsAThC Ha
30HBI, BHYTPU KOTOPBIX BeIMYKMHBI P(a) monararorcsi OIMHAKOBBIMU.

26. B HeoOXoAMMBIX Ciy4asX OIlEHKAa YCJIOBHOW BEPOSITHOCTH IMOPaKCHHS
YEJIOBEKa MPOBOJUTCS C YYETOM COBMECTHOTO BO3JCUCTBHUSI 00JIE€ YEM OJIHOTO
omacHoro ¢akropa. Tak, HampuMmep, IJIsI pacueTra YCIOBHOM BEpPOSTHOCTHU
MOPAXKCHUSI YEJIOBEKAa MpPH peau3alliy  CIEHApHs, CBSI3aHHOTO CO B3PHIBOM
pe3epByapa ¢ JIETKOBOCIUIaMEHstomIehcs »Kuakocthio (manee - JIBXK) mon



JABJICHUEM, HAaXOJAIIETOCS B Ooyare mokapa, HEOOXOJMMO YYUTHIBATh, KpOME
TEIJIOBOTO M3JIYyYEHHUsI OTHEHHOTO 11apa, BO3/ICMCTBUE BOJIHBI 1aBJICHHUS.

VYcnoBHasi BEpOATHOCTh MOpaxkeHUs: uenoBeka (Q (a) OT COBMECTHOTO

dj

HE3aBUCUMOTO BO3CHCTBUS HECKOJbKMMH ONACHBIMU (PAaKTOpamMH B
pe3ynbTaTe
peanuzanuy J-TO CLIEHapUsl pa3BUTHS MOKAPOOMACHBIX CUTYyaIlUi OMpeaesieTCs
o

dbopmye:

h

Q@=1-TI(1-Q xQ (1)), (2)
d k=l k djk

rze h - gncno paccMaTpuBaeMbIX OMACHBIX (DaKTOPOB;
Q - BeposATHOCTH peanu3anuu k-ro omacHoro (aktopa;
Kk

Q () - ycnoBHast BEpOSTHOCTh MOPAXKECHUS K-bIM OITACHBIM (DaKTOPOM.

djk
[ToTeHIManbHBIN PUCK B 3TaHUSIX 00HEKTA

-1
27. BenuuumHa MOTEHIMAIBHOTO pucka P (rox ) B i-oM HOMEIICHUU 34aHuUs
[
WIN TI0)KapHOTO OTCeKa 3[aHus (najnee - 34aHusA) OOBEKTa OMpPEeIIsieTcs Mo
dbopmye:
(B pen. [Ipukaza MUC PD ot 14.12.2010 N 649)

J
P=SUMQ xQ |, (3)
i j=1j dij

rac J - uncino COCHAPHUECB BOSHUKHOBCHH: I10KAapa B 31dHUH,
-1
Q - 4aCTOTa pcain3alil B TCUCHUC roz[aj—ro COCHApUA I1oKapa, roa ;

J

Q - ycioBHas BEPOATHOCTh MOPAXKEHUs YEJIOBEKA MPU €ro HAXO0XKJICHUHU B
dij
I-OM ITOMEIICHUH TIPH PEaTU3alliH j-TO CIICHAPUS TI0XkKapa.
28. YcnoBHas BEpOSITHOCTh MOPAXKEHHs 4yesioBeka Q  ompenensercs: mo
dij
dbopmye:

Q =(1-P )x(-D), (4)



dij Ojj ]

rne P - BEpOSTHOCTH 9BaKyalluu JFOACH, HAXOISIIUXCS B 1-OM TIOMEIICHUH
Dij
3/IaHus, TIPY PeaTu3alliy j-TO CIICHApHS MOoXKapa;
D - BeposaTHOCTH 3PHEKTUBHOM pabOThl TEXHUUECKUX CPEACTB I10
o0ecreueHuno
]
0€30macHOCTH JIIOJIEH B 1-OM MOMEIIEHUH TP PeaTU3alliy j-TO CIIEHApHs MoXKapa.

29. BeposiTHOCTh 9Bakyanuu P onpenensiercs mo ¢popmyiie:
3ij

P =1-(1-P )x(1-P ), (5)
Dij OILij  JIBij

rae P - BeposATHOCTBH PBaKyalllH JIIOACH, HAXOAIIUXCS B 1-OM TIOMEIIECHUN
.01
3J1aHMS, TI0 BAKYAIIMOHHBIM MYTSM IIPU peaIM3alliy j-TO CIIEHApUS MOXKapa;
P - BepoOsSTHOCTh BBIXOJA M3 3JIaHUS JIIOACH, HAXOIAIIUXCS B 1-OM
J1.Bij
MOMEIIEHNUH, YEPE3 ABAPUINHBIE WU UHBIE BBIXO/IbI.
[Ipu oTcyTCTBHM JAaHHBIX BEPOSTHOCTb P 1OImyckaercs MpUHUMATh PaBHOU
J1.Bjj
0,03 npu HaNM4MK aBapUKHBIX WK UHBIX BbIX0A0B U 0,001 mpu X OTCYTCTBUH.
30. BeposTHOCTB 3BaKyaliu MO 3BaKyallMOHHBIM NyTsM P onpenensercs no

0.114j
dbopmyie:
0,8 xTay -t
omj Pij
-------------------- ,ecmt <08xrtay <t +Tay
Tay Pij omj Pij H.Djj
H.D
P =< , (6)
D11 | 0,999, eciut +T1ay <=0,8 x Tay
Pij  H.9jj o11j
0,001, eciut >= 0,8 x Tay
Pij ou1ij
rje Tay - BpeMs OT Havajla peaji3aliy j-T0 CIICHapus ToKapa J0

011
OJIOKMPOBaHMS SBaKyallMOHHBIX ITyTEHl B pe3yibTaTe paclpoCTpaHEHUS Ha HUX



omacHbBIX (haKTOPOB TOKApa, MMEIOIIUX MPENCITBHO JOMYCTUMBIC IS JTFOJEH
3HAUCHMUS
(BpeMs OJIOKHpPOBaHMSI DBAKYaIIMOHHBIX ITyTEH), MUH.;
t - pacueTHOe BpeMs H3BaKyallMM JIIOACH M3 1-TO MOMEIICHUS TIPH j-OM
Pij
CLICHApUH T10XKapa, MUH.;
Tay - MHTEpPBaJI BpEMEHHU OT Havayia peaju3alyu J-ro ClieHapusi mokapa
H.3jj
JI0 Hauaja 3BaKyalluu JIFOACH U3 1-TO TOMEIICHHSI, MHH.
31. Bpems oT Havalia rmoskapa J0 Haualia 3BaKyaluu JIOAe Tay i 3AaHUi
H.D
0€3 CHCTeM OIOBEIICHUS OIpPECISIETCS MO PE3yJIbTaTaM UCCIEOBAHUS
TTOBEICHUS
JIIOJIeH MpU MoXKapax B 3/JaHUSIX KOHKPETHOTO Ha3HAUCHHUS.

[Ipy Hamuyuu B 3IaHUM CUCTEMBI OTIOBEIICHUS JIIOJICH O MoXxape u
yIpaBJICHUS
sBaKyauuei mojei B 3nanusx (nanee - COYD) tay mnpuHUMaeTCs paBHbIM
BPEMEHU

H.D

cpabaThIBaHUS CHUCTEMBI C YUYETOM €€ MHepLUUOHHOCTU. [Ipu oTCyTCTBUM
HEOOXOIUMBIX
HCXOJHBIX JAHHBIX JJIs ONPEACIICHUS BpEeMEHHU Havasa 3BaKyalllu B 3IaHUAX 0e3
COYD
Tay JOMYCKaeTCs NMPUHUMATh paBHbIM 0,5 MUH. - I 9TaxKa 1oXkapa u 2 MUH. -

H.D
JUUISL BBIIIICIICKAIIUX dTa)KEH.

32. Eciim MecTOM BO3HMKHOBEHMS IOXKapa SIBISECTCS 3a1bHOE MOMEIEHUE, TJ1€
MO’Kap MOXKET ObITh OOHAPYKEH OJTHOBPEMEHHO BCEMH HAXOSIIUMHUCS B HEM
JIFOJIbMH, TO
Tay JIOMYCKAaeTCs MPUHUMATh PABHBIM HYIIIO.

H.D
B sTtom ciydae BepostHocTh P ompenensiercs mo dhopmysie:
2.1145
0,999, ecmt < 0,8 x Tay
Pjj ouij
P =< : (7)
.11 | 0,001,ecmt >=0,8 x Tay
Pij ou11]

33. BpeMs oT Hauyana moskapa 10 OJIOKMPOBaHUS 3BaKyal[MOHHBIX IyT€H B
pe3ysbTaTe paclHpoCTPaHEHUsS HAa HUX OMNACHBIX (PaKTOPOB MOXKapa U pacueTHOE



BpEMsI DBaKyallUW ONPEIEISAIOTCS 110 METOJaM, IIPUBEICHHBIM B ITpUioKeHun N 5
K Hactosmien Metonuke.

PacuetHOoe Bpems sBakyaluu t  pacCUMTBHIBAETCA MPU MAaKCHUMAaJIbHO
BO3MOYKHOMU

Pij

pACYETHOM YHUCIIEHHOCTH JIIOAEH B 3JaHUM, ONPEIEIISIEMOM HA OCHOBE PEIICHUN
1o
OpraHM3aly SKCIUTyaTalluu 3[aHus, OT Hauloiiee yJajieHHOH OT
IBAKyalOHHBIX
BBIXO/IOB TOYKHM 1-TO MmomenieHus. Jlomyckaercs onpeaeneHrue pacueTHOro
BPEMEHU
’BAaKyallUd Ha OCHOBE 3KCIIEPUMEHTAIbHBIX JAHHBIX.

JInst ompenesieHrs yKa3aHHBIX BBILIE BEIMYMH Tay M t  JOIyCKaeTcs

omj Pij

JONOJIHUTENBHO HCIOJIB30BaTh METOJIBI, COJEPKAIIMECS B METOAMKAX
ONpEIECIICHUS
PACUYETHBIX BEJIMYUH ITOKAPHOTO PUCKA, YTBEPKIACHHBIX B YCTAHOBJIEHHOM
MOPSIKE.

34. Ilpu ompeneneHWH BETUYHMH TMOTEHUMAJIBHOTO pUCKa sl paOOTHUKOB,
KOTOpbIE HAXOJATCA B 3JaHUM Ha TEPPUTOPUU OOBEKTa, JIOMYCKAeTCs
paccmaTtpuBarh JJI  3JaHUS B KAuyeCTBE pacueTHOro OAMH HauOoJjee
HEOJAronpusiTHBIA CIEHAPUII BO3HUKHOBEHHS TOXKapa, XapaKTepU3YIOITUNCS
MAaKCHUMAJIbHOW YCIIOBHOW BEPOSTHOCTBIO NOPAKEHUSA 4eloBeKa. B 3ToMm ciyuae
pacyeTHas 4acTOTa BO3HUKHOBEHMs I0OKapa IMPUHUMACTCS PABHONM CyMMAapHOMU
4acTOTE pealu3allyd BCEX BO3MOXXHBIX B 3/IaHMM CII€HApPUEB BO3HMKHOBEHUS
nokapa.

35. BepositHocts D addexkTuBHON pabOTh TEXHHMUYECKUX CPEACTB MO
J
00EeCIeUYeHNI0 TOKapHOW O€30MacHOCTH 1-TO MOMEIIECHUSI MPH peaau3aluu j-
ro
CIIeHapusl TIoKapa onpeaensercs mno Gopmyre:

K
D =1-T1I(1-D ), (8)
] k=1 ijk
rrae K - 9ucio TeXHu4ecKux Cpe/iCTB IPOTHUBOTIOKAPHOH 3aIIUTHI,
D - BeposTHOCTB 3(PeKTUBHOTO cpabaThiBaHM (BBINIOJHEHUS 3a/1a4n) K-T0o
ijk

TEXHUYECKOTO CPEJCTBA MPH j-OM CIIEHApUU TOKapa ISl 1-r0 MOMEILIEHUS 3aHusl.
[Tpu oTcyTCTBUU AaHHBIX MO 3()PEKTUBHOCTU TEXHUYECKUX CPEICTB BETUUMHBI
D
]
JOIIyCKAETCsl IPUHUMATh PAaBHBIMU HYJIIO.
36. Ilpu onpenenennn 3HaueHuid D ciieqyeT y4uThIBaTh TOJIBKO TEXHUYECKUE



J

CpelncTBa, HallpaBJeHHbIE Ha oOecreueHue MOoKapHOU 0e30MacHOCTH
HaXOJIALIUXCS
(3BaKyUpYIOIIUXCS) B 1-OM IOMEIIEHUM 3JaHUs JIIOJICH NMPpU peaau3aluu j-ro
cueHapus noxapa. [Ipu 3TomM yuuThIBatoTCs CIeAYyIOIMNEe MEPOTIPUSITHS:

MpUMEHEHUE OOBEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTHUBHBIX PEIICHU,
0o0ecreunBaoIMX OrPaHUYECHHUE PACTIPOCTPAHECHUS TMOXKapa B 0E30MaCHYI0 30HY
(pu opraHu3aluy BaKyalui B 0€30MacHyI0 30HY);

HaJM4He CUCTEM MPOTHUBOJBIMHOM 3aIUTHI PACCMATPUBAEMOTO TIOMEIIEHUS U
IIyTEN DBaKyaluu;

MCIIOJIh30BaHNE aBTOMATUYECKUX YCTAHOBOK MOKaPHOM CUTHANM3AINH (J1ajiee
- AVIIC) B coueranuu ¢ COYD;

HaJM4KMe YCTAHOBOK MOXKAPOTYIICHHUS B IOMEIICHUH oYara rnoxapa.

[Tpu ompeneneHNN yCIOBHON BEPOSITHOCTH TIOPAKCHUS JIFOICH, HAXOSIINXCS
B TOMCIIEHWM oOdYara Iokapa, HE JOIMYCKAeTCs YYUTHIBAaTh HAJIWYHUE B 3TOM
nomemeHun AYIIC u COYD (3a uCKIIOYEHHUEM ClTydaeB, KOT/ia MoKap HE MOXKET
OBITh OOHAPYKEH OJHOBPEMEHHO BCEMH HAXOJSIIIMMHKCS B TIOMEIICHUH JIFOJIbMU),
a TaKXKe YCTAaHOBOK TOXApOTYLIECHUsS, CcpadaThiBaHWE KOTOPBIX JOIMYCKAETCs
TOJILKO TIOCJIE JBAKyallMM HAXOMIAIIMXCA B 3aIIMIAEMOM IOMEIICHUN JIOACH
(HampuMep, Py HATHIUH YCTAHOBOK Ta30BOTO TTOXKAPOTYIIICHU).

NuauBriyaibHbIN OKAPHBIN PUCK B 3IaHUASIX
1 Ha TEPPUTOPUH O0BEKTa

37. UnnuBuaya bHBIA OKAPHBIN PUCK (Jlaee - MHIUBUIYIbHBIA PUCK) JJIS
pabOTHUKOB OOBEKTAa OLIEHUBACTCS YaCTOTOM TOPAXEHUSI OIMPEIEICHHOTO
paboTHUKa 00BEKTa OMACHBIMH (PaKTOpaMH MOXkapa, B3phIBa B TCUCHHE TO/1a.

ObnacTy, Ha KOTOpBIE pa3doUTa TEPPUTOPHUS O0BEKTA, HYMEPYIOTCS:

=1, ..,

PaboTHHKN 00BEKTa HYMEPYIOTCS:

m=1,.. M

Homep paboTHuka m, 0JHO3HAYHO OMpENEIsIeT HAMMEHOBAaHUE TOJIKHOCTHU
paboOTHUKA, €ro KaTeropui0 M JApPyrue OCOOEHHOCTH €ero MpodeccroHaIbHOM
NesATEeIbHOCTH, HEOOXOJUMOM I OLIEHKH MoXKapHOU 6e3onacHocTH. Jlomyckaercs
POBOJUTH pacueT UHAMBUIYATLHOIO PUCKa Uil paOOTHUKA O0BEKTA, OTHOCS €ro
K OJIHOM KaTeropuu Hanbosee onacHoi npodeccuu.

-1
38. BenmnunHa wHAMBUIYaIbHOTO pucka R (ron ) mns paGoTHHKa m 00BEKTa
m
IIPU €r0 HAXO0XICHUU Ha TEPPUTOPUU 00BEKTa onpeensercs no hopmyse:

I
R =SUMqg xP(i), 9)
m i=1 im



rae P(i) - BenmuuMHA MOTEHLIMAIBLHOTO PHUCKA B 1-0i 00JIACTH TEPPUTOPHUH
-1
00BEKTa, roJ ;

J - BEpPOSTHOCTh MPHUCYTCTBUS PaOOTHHKA M B i-0il 00JACTH TEPPUTOPUH
im
00BeKTA.
-1
39. BenmunHa WHAMBHIyaNIbHOTO pucka R (rox ) mns paboTHHKA m TIPH €TO
m
HAaXOXXJEHUU B 37aHUU OO0BEKTa, O0YCIOBICHHAS OMACHOCTHIO TIOKAPOB B
3J1aHUH,
omnpeaesieTcs 1mo Gopmylie:

N
R =SUMP xq , (10)
m i=1 i Im

-1
rae P - BenmuynHa MOTEHIIMATBHOTO PUCKA B 1-OM MOMEIIEHUH 31aHUS, TO] ;
[
g - BEpOATHOCTh MPUCYTCTBHS pabOTHUKA M B 1-OM IMOMEIICHUY;
im

N - 4KcI0 NOMEIEHUH B 3JaHUU, COOPYKEHUU U CTPOCHHH.

40. lnnuBuyanbHBI pUCK paOOTHUKAa M OOBEKTA OIMpENEsAeTCs KaKk cyMMa
BEJIMYMH WHIUBUIYAIBHOTO PUCKA MPU HAXOXKACHUHM PAaOOTHUKA HA TEPPUTOPUU U
B 3JITaHUSIX 00BEKTa, onpezesieHHbIX 1o hopmynam (9) u (10).

41. BeposTHOCTb ( ONPEAEHSAETCS, UCXOAS U3 JOJIM BPEMEHU HAXOXKICHUS
im
paccMaTpuBaeMOTO YeJlOBEKa B OINpeAeNeHHOW 00JacTH TEPPUTOPUU U/ B 1-
oM
NOMEIICHUH 3/1aHHsl B TE€YEHUE roja Ha OCHOBE PEHICHWH 10 OpraHu3aliH
AKCIUTyaTalluy U TEXHUYECKOTO 00CTyKMBaHUSI 000pYyIOBaHUS U 3AaHUI 00BEKTA.

NHuBuAYyalbHBIA U COLMAIBHBINA IMOYKAPHBIN PUCK B CEIIMTCOHOM 30HE
BOJIM3H 00BEKTA

42. Jlna mroned, HaxoIsAIIMXCS B CEIUTEOHOM 30He BOMM3M OOBEKTa,
UHAMBUAYQJIbHBI TNOXKapHBIM pUCK (Jajee - HMHAMBUIYAJIbHBIM  PUCK)
IPUHUMAETCS PaBHBIM BEJIMYMHAM IMOTEHUUAJIBHOIO PUCKA B 3TOW 30HE C yUETOM
JOJI BPEMEHU MPHUCYTCTBHS JIOAEH B 3[aHUAX, COOPYKEHHUSAX W CTPOCHMSIX
BOJIM3M MPOU3BOICTBEHHOTO OOBEKTA!

Ui 3[aHUAN, COOpYXeHHM u cTpoeHud kiaccoB @1 mo QyHKIMOHATHHON
MOKapHOM OMacHOCTH - 1;



ULl 34aHUM, COOPYXEHUW M cTpoeHuid kiaccoB P2, @3, ®4 u D5 no
(GyHKIHMOHATIBHOM MOKapHOW OMAacHOCTU C KPYTJIOCYTOUYHBIM PEXKUMOM PabOTHI -
1, Ipu HEKPYIIIOCYTOUYHOM peKuMe paboThl - J0Js1 BPEMEHU MPUCYTCTBUS JIHOJEH
B COOTBETCTBHH C OPraHU3AIllMOHHO-PACTIOPSAUTENbHBIMUA JOKYMEHTaAMH ISl 3THX
37aHUM, COOPYKEHUN U CTPOCHUU.

(m. 42 B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

43. JIns oObeKTa COLMANIbHBIN MOXKapHBIA PUCK (Janee - COLMaIbHBIN PUCK)
MIPUHUMAETCSI PAaBHBIM YaCTOTE BO3HUKHOBEHHMs COOBITHH, Beaymux K rudenu 10 u
0oJiee YeloBekK.

Jns mroneli, HaXOIAIIUXCS B CEIMTCOHOH 30HE BOJIM3U 00BEKTA, COI[UAIBHBII
-1
puck S (rox ) onpenensercs no Gopmyie:

L
S=SUMQ, (11)
/1]

rae L - yucno cueHapueB pa3BUTHS MOKAPOOIMACHBIX CUTyalui (TI03KapoB), s

KOTOPBIX BBINOJHAETCS ycimoBue N >= 10;
I

N - cpegHee 4YHCIIO MOTHOIIMX JIFOJICH B CETUTEOHOM 30HE BOJIM3U 00BEKTa B

[
pe3yibTaTe peaju3aldd j-TO CIIEHapusi B PE3yJIbTaTe BO3JCUCTBUS OMACHBIX
(dbakTopoB Mokapa, B3phIBa.

44. Benuuuna N onpeaesieTcs mo gopmyiie:

|

I
N=SUMQ xn, (12)
I i=1 dij i

rae | - xommuecTtBO 0OnacTeil, Ha KOTOpBIE pa3lielieHa TePPUTOPU,
nprIIeraromas K 00bekTy (1 - Homep 0071acTh);
Q - ycioBHas BEPOSTHOCTb MOPaXEHUs YEJIOBEKA, HAXOASIIErocs B 1-O1
dij
00JacTH, OMACHBIMM (PAKTOpaMU MPHU peau3aluu j-T0 CLIEHAPHS;
N - cpenHee YMCIIo JTH0AEH, HaXOJAMMXCs B 1-0i 00JIacCTH.
[

NuauBrayallbHBIN M COLMATBHBIN MMOKAPHBIN PUCK IS JINHEMHOW
YaCTH MarucTpajibHbIX TPYOOIIPOBOJIOB

(BBeneHo IIpukazom MUYC PO ot 14.12.2010 N 649)



-1 o
45. BennunHa noteHuanbHoro pucka P(r) (Y% ) B onpeneneHHo# Touke Ha
PaCCTOSHUU I OT OCH MarucTpajJbHOro TPYOOIPOBOa ONpenessieTcs no popmyie:

Jo Ko %2 jk

PI)=D. > A, (MQy [ Qupy (X, 1)
j=1 k=1 X1 jk ’(13)

A. (M o .
rae im yIelIbHasg 4YacTtoTa pasrepMeTu3aluyd JUHEUHOW YacTU

MarvucTpajbHOrO TPyOOMNpOBOJA /I j-TO TUIA pa3repMeTH3allid Ha ydacTKe m
4
MarucTpajbHOTO TpyOOompoBoaa, 104 "M

Ko- uncno CIIEHApHEB Pa3BUTHUS MOKAPOOTIACHOW CUTyalluu WK noxapa. [lpu
ATOM MOJJIEKAT PACCMOTPEHUIO JIJISl KAXKJIO0T0 TUIA pa3repMETU3alMK CIIeAYIOIIne
crieHapun: akeIbHOe TOPEHUE, TIoKap NMPOauBa (I UCTEUEHUS KUJKON (asbi),
MOKap-BCIBIIIKA, CrOpaHUE  Ta30MapoOBO3JYIIHON CMECH B OTKPBITOM
MPOCTPAHCTBE;

JO - UKUCJIO paCCMAaTPHUBACMBIX THUIIOB Pa3rCcpMCTHU3AINN,

Q- yCIIOBHAs BEPOATHOCTh peanu3aluu k-ro creHapus pa3BUTHA
MOKapOONacHOM CUTyaluu (1oxkapa) JUIs j-ro TUIA pa3repMeTH3allii;

Quopi (1) _ YCIIOBHAsI BEPOSATHOCTh MOPAXKEHUS YEJIOBEKA B pacCMaTpUBaeMOM
TOYKE Ha PACCTOSHUU I OT OCH MarucTpajbHOrO TPYyOOIpPOBOJAa B pe3yibTare
peanmzanuu k-ro cueHapus pa3BUTHS MOXKapOOMacHOM cUTyaluu (moxapa),
IPOM3OMIECIIeH Ha y4yacTKe MarucTpalibHOTO TPyOOINpOBOJA C KOOPAWHATOM X,
pacIoyIOKEHHOW B Mpeenax ydacTKa BIUSHUS K-To clieHapusi pa3BUTHS MOXKapa
JUTSL J-TO THUIA pa3repMeTU3allNH;

X“'k, X KOOpPAMHATHI Hayajga W OKOHYAHUS y4yacTKa BIWSAHUA. [paHuULbI
ydacTKa BIUSIHUSA OIpeAeNstoTcs st k-ro clieHapus pa3BUTHS MOXKAPOOMACHOU
cuTyaluu (moxapa) M3 YCJIOBHUS, YTO 30HA MOPAKEHMS ONACHBIMU (haKTOpaMu
noxkapa (B3pbIBa) MPH aBapuM Ha MarucTpajibHOM TPYOOIpPOBOJE 3a MpeeiaaMu
ATOr0 y4acTKa HE JOCTHraeT paccMaTpUBaeMOW TOYKH Ha PACCTOSIHUM I' OT OCHU
MarucTpajibHOrO TpyOoIpoBojaa. JlomyckaeTcs HHTErpupOBaHHE MPOBOJIUTH IO
BCEH JNIMHE TpyOONpoBO/IA.

PexomeHayeMbIii METO/ OMNpEAeNeHHs YIEIbHbIX YaCTOT PAa3JIMYHbIX THUIIOB
pasrepMeTH3alry MarucTpaJibHOTO TPyOONPOBOAa NMPUBEACH B MpuioxkeHH N 6 K
Hacrosmen Meroauke.

Uucno paccMaTpuBaeMbIX CIEHAPUEB PA3BUTHS MOXKAPOOMACHOW CUTyallUH
(mokapa) mpW  pasrepMeTH3alMM  JIMHEMHOM  4YacTU  MarucTpajbHOIO

TpyOOINpPOBO/a, YCIOBHBIE BEPOSITHOCTH Qi 151 Quopi (%) OIPEACIISIIOTCS B
3aBUCUMOCTH  OT  CHEUM(UKH  MOXKApHOW  OMACHOCTH  MarucTpajibHOTO
TpyOOIIPOBOJa ¥ TPAHCTIOPTUPYEMOT'O BEIIECTBA.

46. NuauBuayanbHbIl pUCK Al paOOTHUKOB, OOCITYKUBAIOIIUX JIMHEHHYIO
4acTh MarucTpajJbHOro TPyOONpOBO/Ia, OTIPEACISAETCS B COOTBETCTBUU C ITYHKTaMU
37 n 40 nacToseir MeToauky.



Jlns nmrojer, HaXOMSIIUXCS B CEIUTeOHON 30He BOIM3M JIMHEHMHON YacTu
MarucTpajbHOro TpyOONpoOBOJa, HHAMBUIYAIbHBIH PHUCK ONpEACIsIeTCS B
COOTBETCTBHUU C IMYHKTOM 42 HacToseidn MeToauku.

47. Jlnsa mrofei, HaXOMSIIUXCsA B CEIMTEOHOM 30HE BOJM3U JTMHEHHONW YacTH

o -1
MarucTpajbHOTO TpyOOmpoBoja, couuanbHbl puck S (TO1 ) ompenensercs mo
dbopmye:

S, S
riue Sl, 82, P, 79 - BEIWYMHBI COLMAIILHOTO pPHCKA IS pPa3IMYHbBIX

MNOTCHIIMAJIBHO OITaCHBIX Y4aCTKOB JIMHECHHOM qacTu MarucCTpajaibHOI'O

TpyOOIpoBOa, (roﬂ_l), ompezensieMble B COOTBETCTBUU C NyHKTamu 43 u 44
HacTosien MeToaukuy;

Q - KOJIMYECTBO MOTEHIMAIBHO OIMACHBIX YYacTKOB JIMHEMHON dYacTu
MarucTpajbHOTO TPYOOTIpOBOIA.

KonmnyecTBO  MOTEHIMANbHO  OMACHBIX  Y4YaCTKOB  JIMHEMHOM  4acTu
MarucTpajbHOTO TPyOONpPOBOJA OMPENEISETCS Ha OCHOBE aHajM3a IJIaHA TPacChl
MarucTpajgbHOro TPyOONpoBOAa U TpHUJIETarolied K Hel TeppuTopuu. ['paHuIiibl
MOTEHUHUAJIBHO  OMACHbIX  Y4YaCTKOB  JIMHEWHOW 4YacTW  MarucTpajbHOIO
TpyOONpOBOJa ONPENENSAIOTCS W3  YCIOBUS  PACHOJOXKEHHUS BOJIM3M  HUX
HACEJICHHBIX IIYHKTOB, 3JaHWUM, COOPYKEHHU WU CTPOCHUM, HE OTHOCILIUXCA K
MarucTpajbHOMY TpyOONpPOBOJY, PACHOJOXEHHBIX HAa PACCTOSHHM MEHEe
3HAYEHUH, PETJaMEHTHPOBAHHBIX HOPMATHUBHBIMH JOKYMEHTAMH IO IOKapHOU
0€30I1aCHOCTH.

[Ipunoxenue N 1
K yHKTY 15 Meronuku

CBEJIEHUS

10 YACTOTAM PEAJIM3ALIMN UHULIMUPYIOIUX [TOKAPOOIIACHBIE
CUTYALIUN

COBBITUH JIJIS1 HEKOTOPBIX TUIIOB OBOPYJIOBAHM S OB LEKTOB,
YACTOTAM
YTEYEK U3 TEXHOJIOTMYECKUX TPYBOITPOBOJIOB, A TAK)KE
YACTOTAM
BO3HUKHOBEHUS MTOKAPOB B 3JJAHUSIX

(B pen. ITpukaza MUC P® ot 14.12.2010 N 649)



Taomuna I11.1

YacToTsl peanu3aluy HHALUUPYIOMINX MOKapOONacHbIE CUTyalluu
COOBITUH JJI1 HEKOTOPBIX TUIIOB 000PYA0BaHUS OOBEKTOB

|
| HanmenoBanue l NHnmupyroniee aBapuio | JwnameTp oTBepcTUs | Yacrorta

pas-
000opynoBaHus | coOBITHE | HWCTECUYCHUS, MM | repMeTHU3allnH, |
-1
‘ rox |
| |
| ' | |
PesepByapsi, | Pasrepmerusanus ¢ | 5 | -5 |
€MKOCTH, COCY/IbI U | MOCIEAYIOLIAM | | 4,0x 10 |
armaparbl O/ | | | UCTEYECHUEM
| |
JTaBJICHUEM | JKUJIKOCTH, Tra3a WiIn | 12,5 | -5 |
| nByx(ha3HOU CpeIbl | | 1,0 x 10 |
| |
| |
25 | -6 |
| 62x10 |




50 | -6 |
| 3.8x10 |
| | |
I |
100 | -6 |
| 1,7x10 |
| | |
[TosmHOE pa3pyiuieHue | -7 |
| | 3,0x10 | |
o | |
Hacocsi |Pa3repMeTH3au1/1;[ C | 5 | -3 |
(1eHTpOOEIKHBIC) |HOCJI€,Z[y}OHII/IM | | 4,3 x 10 |
| HCTqueHI/IeM YKUJKOCTH
I I
WK 1ByX(a3HOU | 12,5 | -4 |
cpenbl | | 6,1x10 |
| | |
I I
25 -4 |
‘ ‘ | 5.1x10 |
| | |
I I
50 | -4 |
| 20x10 |
I i |
Huametp | -4 |
IIOIBOIAIIIETO/ | 1,0x 10 |
OTBOJISIIETO | |
Tl?y6onp0B0z[a | | I
I I I I
Komrmpeccopsr |Pa3repMeTH3auH;{ Cc 5 | -2 |
(IeHTpOOECIKHBIC) | MOCJICTYFOIITIM | 1,1 x10 |
HCTEUCHHEM  Trasa
I |
12,5 | -3 |
| 1,3x10 |




| | | 39x10 |

50 4|
| 13x10 |
| | |
[Tonnoe pa3pymenue | -4 |
| | 1,0x10 | |
—— | |
PesepByaps! niis | Pasrepmerunzanus ¢ | 25 | -5 |
xpanenus JIBX u | MOCJIETYIOLIUM | | 8,8x 10 |
rOpPIOYUX )KH)II(IOCTeﬁ UCTEYECHUEM | KUIKOCTH
I |
(manee - I')X) npu | B 00BaJIOBaHUE | 100 | -5 |
JaBJICHUU, OJIM3KOM | | | 1,2x 10 |
K aTMOC(I)epHOMyI I
I
[TonHoe pa3pyiueHue | -6 |
| 50x10 | |
—— | |
PesepByapsi ¢ | IToxap B KOJIBLIEBOM | - | -3 |
IJIaBAOUIEN KpBIIEH |3a30pe Mo MepUMETPY | | 4,6 x 10 |
| pe3epByapa | |
| |
I I I
[Toxap no Bcen | - | -4 |
IIOBEPXHOCTHU | | 9,3x 10 |
pe3epByapa I| | | |
—— | |
PezepByapsl co [Toxap Ha AbIXaTeabHOU | - -5 |
CTallMOHAPHOU apMarype | | 9,0x 10 |
KpBILLIEH | I
I I I
[Toxap no Bcen | - | -5 |
MMOBEPXHOCTHU | | 9,0x 10 |
pe3epByapa | |




[Ipumeuanue: 3nech U aajiee MOJ MOJHBIM pa3pylICHUEM MOAPa3yMEBAETCs
yTeuKa ¢ JUaMETPOM HUCTEUYEHHS, COOTBETCTBYIOIIMM MAaKCUMAIbHOMY JUAMETPY
MOJBOJIAILEIO WM OTBOASIIET0 TPyOOIpOBOJA, WM pa3pylleHUs pe3epByapa,
€MKOCTH, COCyJa WJIY arlapara.

IIpu ompeneneHUM 4acTOTHI pasrepMeTH3aluu (GUIBTPOB U KOXKYXOTPYOHBIX
TEMJI000OMEHHUKOB YKa3aHHOE OOOpYAOBaHHUE JOIMYCKAaeTCsl paccMaTpUBaTh Kak
annaparsl IO/ JABJICHUEM.

Armnmapatbl BO3IYLIHOTO OXJIQXACHUS JOIMYCKAeTCs paccMaTpuBaTh Kak
YY4aCTKU TEXHOJOTHYECKHX TpPyOOIPOBOAOB, JUIMHA KOTOPBIX COOTBETCTBYET
CYMMapHOM JUIMHE TPYO B My4KaxX TEMI000MEHHUKA.

YacroTa peanv3aluu CI€HApUEB, CBA3aHHBIX C 00pa30BaHUEM OIHEHHOT'O

napa
Ha €MKOCTHOM OO0OpYyIOBaHMM CO C:KMKEHHbIMU Trazamu u JIBX BcneacTBue
BHEILIHETO
BO3JICHCTBHS OYara Ioskapa OIpPEAENsieTcs] Ha OCHOBE MPOLEAYPhl MOCTPOEHUS
JIOTUYECKUX JIEPEBbEB COOBITHI, MPUBEACHHOW B mpuioxkeHuu N 2 k
HACTOSAILIEH
Metonuke. Ilpu OTCyTCTBMM HEOOXOAMMBIX JAHHBIX JOMYCKAETCA IPUHUMATD
4acToTy
BHEILIHETO BO3/ICUCTBUS, MPUBOSILIEIO K pealu3aly OTHEHHOIO apa, paBHON
2,5 X

-5 -1
10 ronm Ha onmH ammapat (pe3epByap).

Tao6muma I11.2

YacToTsl yTeUeK U3 TEXHOJIOTHIECKUX TPYyOOIIPOBOIOB

Huametp | -1 -1 |
pr6onpo-| YacToTa yreuek, (M X roj ) |
BOJIA, MM
| I I I |
MaJas | CpenHsist |3HaqHTeﬂLHaﬂ Oonpiiasi | paspbiB |
(nnametp | (nnamertp | (mnametp | (muameTtp

OTBCPCTUA OTBCPCTHA OTBCPCTHUA OTBCPCTHUA | |
125 ) | 25mm) | 50 3) | 100 Mm) | | |

I I |
|, 6] -6 | | -6
50 | 5,7x10 |24x10 | - | - |L4x10 |




| 6] 7 | 7|
100 | 2,8x10 |1,2x10 | 4,7x10 - [24x10 |
, —— | |
I I
| 6| -7 7 7 -8 |
150 | 1,9x10 |7,9x10 |3,1x10 |[13x10 [25x10 |
, — | |
I I
| 6| -7 7| -8 -8 |
250 | 1,1x10 |47x10 | 1,9x10 |78x10 |1,5x10 |
, — — |
I I |
| 7| -7 8| -8 9 |
600 | 47x10 [2,0x10 |79x10 |[34x10 |64x10 |
, —— | |
I I
A N DU N B R
900 | 3,1x10 |1,3x10 |52x10 [22x10 [42x10 |
. —— | |
I I
7 -8 8| -8 9 |
1200 |2,4x|10 |9.8x 10 |3,9x1(|) 1,7x 10 |3,2x|10 |

YacToThl BOBHUKHOBEHUS IMO’KapoOB B 3AaHUAX

Tabmauna I[11.3

HanmeHoBanme 00bekTa
-2
noxapa, (M

-1 |
X TOJ ) |

| YacTtoTa BOBHUKHOBCHUS

DNEeKTPOCTAHIINU |

Ckrnazpl XUMHYECKON TPOTYKIUU



| 5|
CxJaibl MHOTOHOMEHKJIATYPHOUM MPOIYKIAN | 9,0x 10 |
| |
I |
| 5|
NHCcTpyMEHTAIbHO-MEXaHUYECKUE LIEXa | 0,6 x 10 |
| |
I |
[lexa mo 06pabOTKe CHHTETUYECKOTO KaydyKa U | -5 |
HCKYCCTBEHHBIX BOJIOKOH | 2,7x 10 |
| |
I |
| S5
JIuTeliHple U IIaBUJIBHBIC 1I€Xa | 1,9x 10 |
| |
I |
| S5 |
Llexa no nepepaboTKe MICHBIX U PIOHBIX MPOAYKTOB | 1,5x 10 |
| |
I |
v s
I{exa ropsiueit npOKaTKU METAJIIIOB | 1,9x 10 |
| |
| |
| S5
TexcTunbHBIE NPONU3BOACTBA | 1,5x 10 |

[Ipu ncronb30BaHUN TAHHBIX, TPUBEACHHBIX B HACTOSIIIEM TPHIIOKCHUH, JJIS
Kakoro-iubo pesepByapa, €MKOCTH, COCyJAa, ammnapara, TEeXHOJOTHYECKOro
TpyOOIIPOBOJIa CJIEYET YUUTHIBATh YaCTOTHI pa3repMEeTU3aIluu I BCEX pa3MepoB
yTeueK, yKa3aHHBIC JUIS STOW eUHUIIBI TEXHOJIOTHYECKOTO 000pYyT0OBaHUS.

(a63ar1 BBeneH [Ipukazom MUC PO ot 14.12.2010 N 649)

[Tpunoxenue N 2
K MyHKTY 17 MeTonuku

[TPOLIEJTYPA



TIOCTPOEHU S JIOTUYECKOT'O JEPEBA COBBITHI

[TocTpoeHue JTOruYecKoro jiepeBa COOBITHI MO3BOJISET ONMPEACIUTh PA3BUTHE
BO3MOYKHBIX TOKAPOOIACHBIX CUTYallMd W T0XAapOB, BO3ZHUKAIOIIMX BCIICICTBUE
peanu3anuyd WHULIHUHUPYIOMKUX T0XXKapOOMAaCHYI0 CHUTYyallMl0 COOBITUHA. AHamu3
JepeBa COOBITUH TpeCTaBiIsIeT co00M '"ocMbICIMBaeMbIM Brepena'" Mpolecc, TO
€CTh MPOILIECC, TP KOTOPOM HCCJICIOBAHUE PA3BUTHUSI MOKAPOOIIACHOU CUTYyaIluu
HAYMHACTCS C MCXOJHOTO COOBITUS C PACCMOTPEHHEM II€MH TOCIEIYIOIINX
COOBITH, MPUBOISIIMX K BOSHUKHOBEHHIO ITOXKapa.

[Ipu mocTpoeHNM JTOTUUECKUX JEPEBHEB COOBITUN YUUTHIBAIOTCS CIEAYIOIIHE
TTOJIOKCHHUS :

BBIOMpAETCs TOXKapOOIacHas CUTyallus, KOTopas MOXXET IOBJCYb 3a COOOM
BO3HUKHOBEHHE aBAPUHM C MOKAPOM C JAJTBHEHIIIUM €T0 Pa3BUTHEM;

pPa3BUTHE TOXKAPOOMACHON CHUTyallud U TOXKapa JOJDKHO pacCcMaTpUBATHCS
MOCTAUMHO C YYE€TOM MeCTa €€ BO3HHUKHOBEHUsSI Ha OOBEKTE OLIEHKU pPHCKa,
YPOBHSI TOTEHIMAJIBLHOW OMACHOCTU KaXXJIOW CTaAud U BO3MOXKHOCTH €€
JIOKal3aluy U JMKBUAaMu. Ha jorudeckoM jiepeBe COOBITUIM CTaauu pa3BUTHUS
NOKAPOOMACHOW CHUTyallUM W TI0apa MOryT OTOOpaXaTrbCsi B  BHJE
NPSIMOYTOJILHUKOB WM JIPYTUX T€OMETPUUYECKUX (PUTYp ¢ KpaTKUMHU Ha3BaHUSIMU
ATUX CTaJUM;

MepexoJi C paccMaTpuBaeMOW  CTaJdM Ha  HOBYIO  OIpeIeIIsieTcs
BO3MOYKHOCTBIO JIMOO JIOKAJIM3AIMK IT0KapOOMACHON CHUTYyallMu WM To)Kapa Ha
paccMaTpuBaeMON CTaJuH, JIMOO Pa3BUTHS IMOXKapa, CBSI3aHHOTO C BOBJICUCHHUEM
PACIIONIOKEHHBIX PAOM TEXHOJOTHYECKOTO 000pYyIOBaHUS, TOMEIICHUN, 3/TaHUH
U T.II. B pe3yJbTaTe BIUSHHUSA Ha HUX OMACHBIX (DAKTOPOB MOKapa, BOSHUKIIMX Ha
paccMaTpuBaeMoOil CTaJiMKU. Y CIIOBHBIE BEPOSITHOCTH TEPEXOJ0B IMOKApOOMacHOM
CUTYyallUM WJIM TIOKapa CO CTaJWU Ha CTAJUI0 OJTHOM BETBU WJIM C BETBU HA BETBb
OTPEICIISIIOTCS, UCXOASl U3 CBOMCTB BOBJICUCHHBIX B MOXKAPOOMACHYIO CHUTYAIIUIO
VI TIO’Kap TOPIOYUX BEMIECTB ((PU3UKO-XUMHUECKHE U TI0’KapOOITaCHbIE CBOMCTBA,
napaMeTphl, TP KOTOPBIX BEIIECTBA OOpaIIalOTCs B TEXHOJOTHMUYECKOM MPOIECCe
U T.J.), YCIOBHON BEPOATHOCTH pPEAIU3alMNKU PA3IUYHBIX METEOPOJOTrHYECKUX
yCJIOBUH (TeMIiepaTypa OKpYXKaroIllel cpelibl, CKOPOCTh M HaIpaBJICHUE BETpa U
T.A.), HATUYUS W YCIOBHOW BEPOATHOCTH A((PEKTUBHOTO CpabaThIBAaHUS CHCTEM
MPOTHBOABAPUNHON W TMPOTHUBOMOKAPHOM 3allUThl, BEJIWYMH 30H TOPAKECHUS
omacHbIMH  (akTopaMHu  TOXKapa, OOBEMHO-TUIAHUPOBOYHBIX  pEIICHUH U
KOHCTPYKTHUBHBIX OCOOCHHOCTEH OOOpYy/IOBaHUS W 3JaHUM IPOU3BOJICTBEHHOIO
oObekTa. [Ipu 3TOM KaXKI0M CTaluM MHOT/1a MPUCBAUBAETCS UACHTU(DUKAIIMOHHBIN
HOMEP, OTPAKAIOIINAN MOCIEA0BATEIHLHOCTD MEPEXOIOB CO CTAUU HA CTAJIUIO;

nepexoJl Co CTaJAuu Ha CTaAuio, KakK IpaBUJIO, OTOOpa)kaeTcs B BHUJE
COCIMHSIONINX JIMHUM CO CTPEJIKAMH, YKa3bIBAIOIIMMU HANpPaBICHUS pPa3BUTHUS
MOKapooIacHOW CUTyallud M Mocienyrouero mnoxapa. [Ipu stom coeanHeHus
CTaJWi JTOJDKHBI OTPa’KaTh BEPOSTHOCTHBIM XapaKTep COOBITHS C BBIMOJTHEHUEM

"n.

ycnoBus "uin" wim "ga", "Her";



JUISL KQXKIOW CTaAuy PEKOMEHIYETCS YCTAaHABIMBATh YPOBEHb €€ OMACHOCTH,
XapaKTEPU3YIOIIMICSA BO3MOKHOCTBIO IIEPEXOAa IO0KAPOOIACHONW CUTYallUHd WA
10Kapa Ha COCETHUE C M0’KAPOOIIACHBIM YYaCTKU OOBEKTA;

IIPM NOBTOPEHMM OJHHMM W3 IyTeW 4YacTH APYroro IIyTH pPa3BUTHUS UL
YIOPOIIEHUS TIOCTPOEHHUSI JIOTMYECKOTO JiepeBa COOBITUM HMHOIZA BBOJAT
0003Ha4YeHNE, IPEACTABIIONIEE COOON COOTBETCTBYIOLIYIO JIMHHUIO CO CTPEJIKON U
HAJIMKCh "Ha CTaiuIo (KO MOCJIEeYIOeH cTaaumn)".

[Ipu aHamu3e  JOTMYECKUX  JIEPEBBEB  COOBITHM  PYKOBOJCTBYIOTCS
CIEAYIOUIUMH ITOJIO0KECHUAMM:

BO3MOKHOCTBIO NPEIOTBPAILECHUS AAIBHEHIIErO0 Pa3BUTHUS I0KapOOIACHOU
CUTYyallMM U MOKapa 3aBUCUT OT KOJIMYECTBA CTAJMA U BPEMEHHM UX MPOTEKaHUS
(TO ecTb OT JJIMHBI MYTH PA3BUTHUS IM0OKAPOOIACHOW CUTYallUH U TOXKapa). ITO
00ycCII0oBIMBaETCS OoJIBIIEN BEPOATHOCTHIO YCIICIIHOMN JIMKBU AN
MOYXKAapOOMACHOW CUTyallUM M T0Xapa, CBS3aHHOW C YBEJIMYEHHEM BPEMEHU Ha
JOKaJIM3alMI0 MOKAPOONAaCHOM CUTyallMd U I0Xapa U KOJIWYECTBOM CTAJHN, HA
KOTOPBIX 3Ta JOKAJIU3ALMUs BO3MOXKHA,;

HaJIMYMEM y CTaAuy Pa3BETBICHHUN MO NMPUHLOMNY '"Miau'", OOHO U3 KOTOPBIX
NPUXOJUT HA CTAAMUIO JIOKAJIU3ALMHU I0XKAPOOMACHOM CHUTyallMM WM T0Kapa
(HanpuMep, TYIIEHHE ouara IoXapa, CBOEBPEMEHHOE OOHApYKEHHE YTEUKH U
JMKBUIALIMS MTPOJIMBA, MIEPEKPHITUE 3alIOPHON apMaTyphl U T.I1.), CBUAETEIbCTBYET
O BO3MOXXHOCTM NPENOTBPALLCHUSA NAIBHEHIIETO pPa3BUTUA I10KapOOIIaCHOU
CUTYALIMH U [10XKapa 110 ITOMY IIyTH.

3HaueHUe 4YacTOThl pea3allud OTACIBHOM CTaJuu JepeBa COOBITUN WM
CLEHapusi ONpENEeseTCs IIyTeM  YMHOXEHUS  YacTOThl  BO3HMKHOBEHUS
MHUIMHUPYIOIIETO COOBITHS HAa YCIOBHYIO BEPOSITHOCTh Pa3BUTHS MO0 KOHKPETHOMY
CLIEHApHIO.

B Tabmuue I12.1 npuBomdTcs pPEKOMEHIYEMbI€ YCIOBHBIE BEpPOSTHOCTH
MTHOBEHHOTO BOCIUIAMEHEHUS W BOCIUIAMEHEHHs C 3aJEPKKOM IO BPEMEHH B
3aBUCHMOCTH OT MAacCOBOTO pPacxoJa CKOPOCTH MCTEYEHWs TOPIOYMX Trasa,
nByx(}a3HOW Cpeapl WM JKUAKOCTH TPU  pa3repMETHU3alH  TUIIOBOTO
TEXHOJIOTHYECKOr0 000pyI0BaHUs HA OOBEKTE.

JI71s1 IErKOBOCINIAMEHSIOIIMXCSl KUIAKOCTEW C TEMIIEPATYPOM BCIBIIIKA MEHEE
+28 °C 10JKHBI KCTIOJIB30BATHCS YCIIOBHBIE BEPOSITHOCTH BOCILIAMEHEHUS KaK J1JIs
IByX(}a3HOU CpeJibl.

IIpn omnpeneneHuM yCIOBHBIX BEPOSTHOCTEH pealu3allMd  Pa3IMYHbIX
CLIEHAPUEB JOJDKHBI INPUHUMATHCS BO BHHMMAaHHE CBOMCTBA IIOCTYNAMOIIMX B
OKpYJKarolllee MPOCTPAHCTBO TOPKOYMX BEIIECTB, YCIOBHBIE BEPOSTHOCTU
peanM3alMM  pa3IUYHBIX ~ METEOPOJIOTMYECKMX  yCIOBUH  (TeMmmeparypa
OKpY)Karollel cpeapl, CKOPOCTb W HampaBJIeHWE BeTpa U T.A.), HAJIUYUE U
YCIIOBHBIE BEPOSITHOCTH 3¢ HEeKTUBHOTO cpabaTbIBaHUs CUCTEM
IIPOTUBOABAPUMHON U MPOTHUBOIOKAPHOM 3AILUTHI U T. 1.

Taomuna I12.1

YcnosHas BCPOATHOCTb MTTHOBCHHOI'O BOCINIAMCHCHUA



Y BOCIJIAMEHEHMUS C 3aJI€PKKOU



MaccoBbil pacxon

YcnoBHas BCPOATHOCTD

YcnoBHas BCPOATHOCTD

YcnoBHas BEPOATHOCTD

UCTEUEHUS, KI/C MI'HOBEHHOTO HOCJIEAYIOLLETO Cropanus ¢ o0pazoBaHUEM
BOCIUIAMEHEHUS BOCIUIAMEHEHUS pU M30BITOYHOTO JAABJICHUS IIPU
OTCYTCTBHUM MTHOBEHHOI'O o0pa30BaHUM FOPIOYETO
BOCIUIAMEHEHUS ra3omnapoBO31YIIHOIO
o0Jiaka U ero MnocjaeayrIeM
BOCIUIAMEHEHUH
aMamna3o |HOMHHAIBHO [Ta3  |AByX(Qa3Ha [KUIKOCT [Ta3 |AByx¢aszHa |[KHUIKOCT |Ta3 |AByx(da3Ha |KHIKOCT
H e s b b b b b
cpenHee CMECh CMECh CMECh
3HAYEHUE
Mautslii
(<1) 0,5 0,005 | 0,005 0,005 0,005 {0,005 0,005 0,080 {0,080 0,050
Cpennuii
(1-50) |10 0,035 {0,035 0,015 0,036 {0,036 0,015 0,240 {0,240 0,050
bospmon
(>50) 100 0,150 {0,150 0,040 0,176 {0,176 0,042 0,600 {0,600 0,050
ITonnem |He
pa3psiB | onpeneneno |0,200 (0,200 0,050 0,240 10,240 0,061 0,600 {0,600 0,100




[Tpunoxenue N 3
K OyHKTY 18 MeTtoauku

METO/1bI OLIEHKHN OITACHbBIX ®AKTOPOB I10XXAPA

(B pen. ITpukaza MUC P® ot 14.12.2010 N 649)

1. B nHacTosimeM NPUIOKEHUH TPEACTABICHBI METOIbI OIEHKH OIMACHBIX
(bakTOpoB, peaNu3yIONIUXCs MPU PA3NTHUHBIX CIIEHAPUSAX IOXKAPOB, B3PHIBOB Ha
TEPPUTOPHUH O0BEKTA U B CETUTEOHON 30HE BOIM3U 0OBEKTA.

JIJist OTIeHKH OMAacHBIX (DAKTOPOB, PEATUIYIONTUXCS MPHU MOXKApax B 3AAHHIX
(momMereHusax) O00bEKTa, UCIOJB3YIOTCS  METOJbI, PErIaMEHTHPOBAHHbBIC
npunioxenreM N 5 k HacTosen Metoauke.

I. UcTeyenue )XUAKOCTH U raza
HcTeyenne >KUIKOCTH

2. PaccmaTpuBaeTcs pe3epByap, Haxoasuuiics B ooBanoanuu (puc. 113.1).

BBoasTcs crienyromme A0MyeHus:

HCTEUYEHHUE Yepe3 OTBEPCTUE OJHO(]AZHOE;

pe3epByap UMEET MOCTOSHHYIO IIOIA/b CEUYEHUS 10 BBICOTE;

JAMaMeTp pe3epByapa MHOTO OOJIbIIE pa3MEPOB OTBEPCTHS;

pa3Mepbl OTBEPCTHS] MHOT'O OOJIbIIIE TOJIIMHBI CTEHKH;

MOBEPXHOCTH KUAKOCTH BHYTPHU pe3epByapa rOpU30HTAIbHA;

TEMIeEpaTypa JKUJKOCTH OCTaeTCs TOCTOSHHOW B TEYEHHWE BpPEMEHU
UCTCUCHUSI.

Maccossrii pacxon kuakoctu G (Kr/c) depe3 OTBEpCTHE BO BpeMeHH t (C)
ompenenseTcs mo Gopmye:

T2 2
rlIg x rK x A hol
G(t) =G - - X t, (T13.1)
0 A
R
rae G - MaccoBbIi pacxo/l B HAYaJIbHbI MOMEHT BPEMEHH, KI/C, OTPEIeIIsICMbIi
0
o popmyiie:
G =1KrlTA x 2xgx(h -h ), (I13.2)

0 hol V 0 hol



TJI€ PO - TNIOTHOCTh KUJIKOCTH, KI/M3;

g - yckopeHue cBoboiHoro majaenus (9,81 m/c2);

MIO - KO3 (DHUITUEHT NCTCUCHHUS;

A - nomanak OTBEPCTHS, M2;

hol

h - BbICOTa pacmoI0XKEHUS OTBEPCTHS, M;

hol

A - mmomane ceyeHus pesepByapa, M2;

R

h - HavanbHas BbICOTA CTOJI0A KHMIKOCTH B pe3epByape, M.

0

BricoTa cTonba xunkoctu B pesepByape h (M) B 3aBUCHUMOCTH OT BpEMEHH t

ompeaesieTcs mo hopmylie:

2 2 2
G gxMmmo XA Xt
0 hol
h(t)=h - --------- X+ -mmmmmmmmeo e : (I13.3)
0 poxA 2
R 2 XA
R

VYcnoBust mepenuBa cTpyd KuAKocTH (pu h >h ) depes ob6BanoBaHue
0 hol
onpenensiercs mo Gopmyie:

L
h >=H+--, (T13.4)
hol Mro

rae H - BeicoTa oOBaoBaHus, M;
L - paccTosiHuEe OT CTEHKH pe3epByapa A0 00BaJIOBAHMUS, M.

A |
A
| —
h h A
0 ‘ hol | |
Y

Vv | v Vv



Puc. I13.1. Cxema jy1s1 pacueTa UCTEUCHUS KUJIKOCTH
U3 OTBEPCTHS B pPE3EpBYyape

KonudecTBo xunkoctu m (Kr), IEpPENUBIICHCS Yepe3 00BaIOBAaHUE 3a TIOJTHOE

BpeMsI ICTEUCHUS, OIIpeACIsIeTCs 1Mo hopMyie:

2 2
t poXg Xm0 XA
pour hol 2
m = uaTerpanG(t) X dt =G Xt - ------mmommmmmee xt ,(I13.5)
0 0 pour 2 XA pour
R
rae t - BpEM:i, B TCUCHHUC KOTOPOI'O JKUAKOCTDH IICPCIIMBACTCA YCPC3

pour

oOBasioBaHue, ¢ (T.e. BpeMs, B T€UEHHUE KOTOPOTO BBIMOJHSETCS YCIOBHUE
(T13.4)).
Bemuuunnat omnpenensercs no ¢popmysie:

pour
/2
-b+- /b -4xaxc
V
I = e , (I13.6)
pour 2Xa

rze a, b, ¢ - mapaMeTpsl, KOTOpbIE ONPENEIAI0TCA 10 hopMyIam:

2 2 2 2
a=gxmo XA [(2xA) Mc; (I13.7)
hol R
G
0
b=--- , M/c; (I13.8)



c=h-H----, M. (I13.9)
0 MIO

B cnydae, eciu )KHIKOCTh B pe3epByape HaXOAUTCS 0T H30BITOUHBIM
JaBIICHHEM
HenwtaP (I1a), BenmmunHa MrHOBEHHOTO MaccoBoro pacxoqa G (kr/c)
ompeenseTcs

0
o gpopmyiie:
e e
G =mtoxpoxA x /2xHensraP/po+2xgx(h -h ). (II3.10)
0 hol V 0 hol

Jlnst ompenesieHns KOJMYECTBA KUAKOCTH, MEPEUBIICICS yepe3 0OBaIoBaHUeE,
u
BPEMEHHM MEPENIMBA CIEAYET NPOUHTEIPUPOBATH COOTBETCTBYIOLIYIO
CUCTEMY
ypaBHEeHUH, rae BeauunHa JlenptaP MoXXeT ObITh MEpeMEHHOM.

HcteueHue cxxaToro rasa
3. MaccoBas CKOPOCTBb UCTCUYCHUA CKATOT'O I'a3da U3 PC3CpBYyapa OIPCACIIACTCA

1o popMyIiam:
JTOKPUTHYIECKOE NCTCUCHHUE:

s)

a 2 ramma/(ramma-1)
pH ---- >= (----------- ) ; (I13.11)

P ramMma + 1

Vv

- 2/raMmma
P
2 X raMMa a

G=A XMIOlP X PO X (--=-==----- ) X (=) X

hol |V V ramma-1 P

[ e

Pa (raMMa-l)/raMMal |
X <1 - (---) >| (I13.12)




CBCPXKPUTHYCCKOC UCTCUCHUC!

a 2 ramma/(ramma-1)
npy ---- < (----------- ) ; (I13.13)
P ramma + 1

1172
2  (ramMmatl)/(ramma-1) |
G=A XMIOlP X PO X ramma X (----------- ) | , (I13.14)
hol L| vV VvV ramma + 1 |

rae G - MacCoBBIN pacxo/, Kr/c;

P - armocdepHoe nasnenue, Ila;

a

P - naBnenue rasa B pesepByape, [la;

\

raMma - rokaszaTelb aaualdaTsl ras3a;

A - muiomanae OTBEPCTHS, M2;

hol

MIO - KO3(PUIMEHT UCcTeueHUs (IIPU OTCYTCTBUU JAHHBIX JOIYCKAETCS
NPUHUMATD
paBHbIM 0,8);

pO - MJIOTHOCTH ra3a B pe3epByape MnpH napieHuu P, kr/m3.

VvV \Y

HcTeyenune CoKMKEHHOTO ra3a U3 OTBEPCTHUS B pE3epByape

4. MaccoBasi CKOpOCTh UCTeUeHHUsI MapoBoil ¢a3bl G (Kr/c) onpeaensercs rno

VvV
bopmyie:
/PM
/c 5 1,95
G =mioXA /(---—--)xP x(0,167xP +0,534xP ), (I13.15)
\ holVV RT C R R

C



rJI€ MIO - KOO(DUIIMECHT NCTCUCHUS;
A - mromanak OTBEPCTHS, M2;
hol
P - kpuTHueckoe AaBieHUE CKUKEHHOTO ra3a, [1a;
C
M - mossipHast Macca, KI/MoJIb;
R - yHuBepcanbHas razoBas nocrosiHaas, pasuas 8,31 Jx/(K x moinb);
T - kpuTHyecKkas TeMIieparypa CKHUKEHHOTO rasa, K;
C
P =P /P - 6e3pa3mepHoe AaBlicHHE CKIIKSHHOTO Ta3a B pe3epByape;
R Vv C
P - nmaBieHue CKUKEHHOIO ras3a B pesepByape, [la.
\
MaccoByr CKOPOCTb UCTEUECHHS MTapoBOM (Da3bl MOKHO TaKXKE ONPEETSATh 10
dbopmynam (I13.11) - (I13.14).
MaccoBas ckopocTh ucTeueHus: kuako (aspl G (Kr/c) onpeaensercs 1no

L
dbopmyie:
JA—
/ po
/ L
[ (-----)xP
/I po R
ViV
G =G X-mmm- : (I13.16)
L V 3/2
(1,22xT )
R
TJIe PO - IJIOTHOCTD XKUAKON (a3bl, KI/m3;
L
PO - MJIOTHOCTH MapoBOH (asbl, KI/M3;
VvV
T =T/T - 0e3pasmepHas TemriepaTypa CKUKSHHOIO ra3a;
R C

T - TeMrniepaTypa CXUKEHHOTO Ta3a B pe3epByape, K.

Pacrekanue )XHIKOCTH MPH KBa3UMTHOBEHHOM
pa3pylIeHIn pe3epByapa

5. Ilox KBa3MMIHOBEHHBIM pa3pyLUEHUEM pe3epByapa CJIEAyeT NOHUMAaTh
BHE3alHbI (B TEUYEHHE CEKyHJ WM JO0JIEM CEeKyHI) pacmaj pe3epByapa Ha
npuOIM3UTENIBHO paBHble MO pa3Mmepy uvacTu. [lpum Takoil mokapoomacHOU



CHUTyallul YaCTb XPaHUMOW B PE3EPBYyape XKUJIKOCTH MOXKET MHEPEIUTHCS YEPE3
0OBaJIOBaHUE.

Hwxe npeacraBieHa MareMaTA4eCKasi MOJIEIb, MO3BOJIAIONIAS] OLIEHUTD JOJIIO
KUJKOCTH, TIepeMBIIeHcsS dYepe3 oOBajloBaHME TIPU  KBAa3UMTHOBEHHOM
paspylieHun pe3eppyapa. [IpuHATHI ciienyronme T0nyeHUS:

paccMaTpuBaeTcs IJI0CKask OJHOMEpHAs 3a/1a4a;

BpEeMsl pa3pylICHUs pe3epByapa MHOTO MEHBIIE XapaKTEPHOrO BPEMEHU
JBIKEHUS THAPOJMHAMUYECKON BOJIHBI 10 0OBAJIOBAHUS,

JKUJIKOCTD SIBISCTCS HEBSI3KOM;

TPEHUE KUJKOCTU O TOBEPXHOCTh 3€MJIM OTCYTCTBYET;

MMOBEPXHOCTh 3€MJIM SIBJISETCA MJIOCKOM, TOPU30HTAIBHOM.

CucreMa ypaBHEHHI, ONMKUCHIBAIOIINX JBUKECHHUE )KUAKOCTH, UMEET BUJL;

dh d
----+--—[(h-h)xu]=0
dt dx G
< 2 , (I13.17)
du d u
-==- + --=-(----+ g x ) =0
dt dx 2

rze h - BeicoTa cronba )KUIKOCTH Hall (PUKCUPOBAaHHBIM YPOBHEM, M;
h - BeIcOTa moJCTHIIAOMICH TOBEPXHOCTH HaJl (UKCHPOBAHHBIM YPOBHEM, M;
G
U - CpeaHsisl IO BBICOTE CKOPOCTh JBMKECHHSI CTOJI0A JKUIKOCTH, M/C;
X - KOOpJIMHATA BJIOJIb HAMPABJICHUS IBUKEHUS KUIKOCTH, M;
t - Bpems, c;
g - yckopenue cBoOoaHoro maaenus (9,81 m/c2).
I'pannyHbIe yCa0BUS C y4eTOM reoMeTpuu 3agaun (puc. 113.2) umeror Bua:

dh |
—| =o0; (I13.18)
dx |
x=0
ul =0; (I13.19)
| x=0
dh |
—| =o0; (113.20)

dx |
xX=b



l_ 1/2 3/2
u| =<g x(h-a) /h,eciuh>a, (I13.21)
|x=b

I_ 0,ectmh <=a

TJI€ a - BRICOTa 0OBAJIOBAHMUS.
MaccoBas monst xkunkoctu Q (%), mepenuBieiics depe3 0OBaJOBaHHE K
MOMEHTY BpeMmeHu T, onpenensieTcs mo popMmyiie:

T
uaterpaau X (h -a) x dt
0O N N
Q =100 X ----==-==mmmmmmmmmm e , (T13.22)
h xR
0
IJIe U - CPEAHSS 10 BBICOTE CKOPOCTh ABMKEHUS CTOJI0A KUIAKOCTH MPU X = b,
N
Mm/c;
h - BeicOTa CcTOI0A KUAKOCTH IIPH X = b, M;
N
h - HagabHas BBICOTA CTOJI0a KUAKOCTH B pe3epByape, M;
0

R - mumpuna pesepByapa, M.

['padmk pacyeTHOW U IKCMEPUMEHTATHHOW 3aBUCHMOCTEH MacCOBOHW J1OJIU
TIepeNUBIICHCS Yepe3 oOBaioBaHue KUIKOCTH Q oT mapametpa a/h mpencrabiieH
Ha

0
puc. [13.3.



ho

Puc. I13.2. TunuuHas kapTUHA IBUKEHUS KUIKOCTH B 00BAJIOBAaHUU
[IPY KBa3UMI'HOBEHHOM pa3pylleHUH pe3epByapa

Q,%
60 F

50

40

L]

30

L

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

a/ho

Puc. I13.3. 3aBUcUMOCTH J0JIM TIepETUBIICHCS Yepe3 0OBajOBaHUE

x)uakoctu Q ot mapametpa a/h : 1 - pacuer; 2 - SKCIEpUMEHT
0

II. KonnuecTBeHHas: OLIEHKA MACChl TOPIOYNUX BEUIECTB,
MOCTYIAOLIKNX B OKPYKAIOIIEE MPOCTPAHCTBO B PE3YJIbTATE
BO3HHUKHOBEHUSI NI0KAaPOONACHBIX CUTYaIuH

6. KoanuecTBO NOCTYNMBIIMX B OKPYXKAIOILIEE IPOCTPAHCTBO TOPHOYUX
BEILIECTB, KOTOpbIE MOTYT 0Opa3oBaTh B3PHIBOOMACHBIC Ta30MapOBO3YIIHbBIC
CMECH WJIM TPOJIMBBI TOPIOUMX CHKUKEHHBIX Ta30B, JIETKOBOCIUIAMEHSIOIIMXCS U



TOPIOYUX JKUJIKOCTEH Ha MOJICTUIIAIONIEH MTOBEPXHOCTH, ONIPEACIIACTCS, UCXOIS U3
CJIeYIOLIUX MPENOChUIOK:

a) IPOUCXOUT pacueTHas aBapusi OJHOIO M3 pe3epByapoB (ammapaToB) WA
TpyOOIpoOBOAA;

0) Bce coaepxkuMoe pe3epByapa (ammapaTta, TpyOOINpoBOAA) WM YacTh
npoaykTa (IpU COOTBETCTBYIOIIEM OOOCHOBAaHHMH) IOCTYyHaeT B OKpY»Kalollee
npocTpaHcTBo. Ilpu sToM B ciiydyae Hamu4usl Ha OOBEKTE HECKOJBKUX almapaToB
(pe3epByapoB) pacyeT clieyeT MPOBOJANUTH JIJIsl KXKJOTO pe3epByapa (ammapara);

B) IpH pa3repMeTU3alru pe3epByapa (ammapara) IpoUCXOJUT OJHOBPEMEHHO
yTeuKa BEIIECTB M3 TPYOOMpPOBOAOB, MUTAIOIIUX PE3EPByap MO MPSMOMY U
oOpaTHOMY TIOTOKY B TEYEHHE BpPEMEHHU, HEOOXOAUMOTrO [JIsi OTKIIOYEHUS
TpyOOIIpoBOJOB. PacueTHoe BpeMsi OTKIIOUEHUS TPYyOONPOBOJIOB ONPEIEINISETCS B
KQKJIOM KOHKPETHOM CJIy4yae, UCXOJid U3 PeaIbHOW OOCTaHOBKHU, U JIOJDKHO OBITH
MUHUMAJIHBIM C YY€TOM TACIOPTHBIX JaHHBIX Ha 3allOpPHBIC YCTPOWCTBA M HMX
HAJIC)KHOCTH, XapaKTepa TEXHOJIOTHIECKOTo MpoIlecca M BUJIa paCUCTHON aBapHH.

[Ipu OTCYTCTBMM JaHHBIX JOIYCKACTCS PACcYETHOE BpEMsl OTKIIOUCHHUS
TEXHOJIOTHYECKHUX TPYOOTIPOBOIOB MPUHUMATH PABHBIM:

BPEMEHHU CpabaThIBaHUS CHCTEMBI aBTOMATHKH OTKIIFOUYCHHS TPYOOTPOBOIOB
COTJIACHO TACTIOPTHBIM JIaHHBIM YCTaHOBKH, €CIT BEPOSITHOCTH OTKa3a CUCTEMBI
apTroMatuku He npebimaeT 0,000001 B rox uinM oOecreueHo pe3epBUPOBAHUE €€
DIIEMEHTOB;

120 c, ecin BeposATHOCTh OTKa3a cucTeMbl aBToMaTuku npessimaet 0,000001
B I'OJl U HE 00ECIIEYEHO PE3EPBUPOBAHHE €€ DJIEMEHTOB;

300 ¢ mpu py4yHOM OTKIIFOUECHUU;

I) B Ka4e€CTBE PACUETHOM TeMIepaTypbl MpPHU IMOKAPOOMACHOM CUTYyaIluu C
HAa36MHO  PAcCMOJIOKEHHBIM  OOOpYyJOBaHMEM  JIONYCKAaeTCd  MPUHUMATH
MaKCHMajJbHO BO3MOXKHYIO TEMIIepaTypy BO3AyXa B COOTBETCTBYIOIIEH
KIUMaTHYEeCKOW 30HE, a MpH MOXAPOOMACHOM CHTyallud C [OJ3EMHO
pacmojOKEeHHBIM 000pYJOBaHHEM - TeMIepaTypy TPYHTa, YCIOBHO pPaBHYIO
MAaKCHUMaJIbHOW CPEJHEMECAYHON TEMIEPAType OKPYKAIOIIEr0 BO3dyXa B
HanOoJIee TEMI0e BpeMs roJ1a;

€) JUINTEeITBHOCTh HCIAPEHUS JKUIKOCTH C TIOBEPXHOCTH  IPOJIMBA
NPUHUMAETCSl pAaBHOW BPEMEHHU €€ MOJIHOTo ucnapenus, Ho He oosiee 3600 c. Jlms
MPOJIMBOB KUJKOCTHU A0 20 KT BpeMsi UCIIapeHUsl JOMYCKAETCsl MIPUHUMATh PaBHBIM
900 c.

JlommyckaeTcsi MCIONb30BaHUE TOKazaTeNed IMOoXKapoB3pPhIBOONACHOCTH IS
cMecel BelIeCTB U MaTepPHaIOB M0 HauboJIee OMaCHOMY KOMIIOHEHTY.

Pasrepmeru3saiius Ha3eMHOTO pe3epByapa

7. Macca XUIOKOCTH, IIOCTYNMBIIEW B OKPYXAaloIllee IPOCTPAHCTBO IIPU
pasrepMeTu3alum pe3epByapa, onpeaesercs no Gopmyiie:

m =po xV, (I13.23)
a L R



rac m - Macca ) XKHuIAKOCTHU, KT,

a
PO - IUNIOTHOCTH JKUJKOCTH, KI/M3;
L
V - 00beM XUAKOCTH B pe3epByape, M3.

R

Macca KUIKOCTH, TOCTYIMBIIECH CAaMOTEKOM TMPU TOJTHOM pa3pyIICHUH
HA3eMHOTO WJIM HAJ3eMHOTO TpyOONpPOBOAA, BBIXOMSAIIETO W3 pPe3epByapa,
ompezensieTcs no Gopmynam:

nm 2 n
m =G xtay+----xd x(SUML )xpo, (I13.24)
a L 4 P =11 L

rne

10 S (S ——
G =mox-—--xd x /2xpo x [lensraP, (I13.25)
L 4 PV L R

rac

HensraP =h xpo x g, (I13.26)
R L L

rne G - HaydalmbHBIM Pacxo] >KUAKOCTH, UCTEKAIOUIEH U3 Pe3epByapa yepes
L
pasrepMeTU3UPOBAHHBIN TPYyOOTPOBOI, KI/C;
MIO - KO3(DPHUIMEHT UCTEUCHNUS;
Tay - pacdyeTHOE BpeMsl OTKIIOYEHHUS TPYOOMpPOBOJOB, CBSI3aHHBIX C MECTOM
pasrepMeTu3alu, c;
d - mumamerp TpyOOmNpoBOAOB, M (B ciydae pas3IUYHBIX JHAMETPOB
P
TpyOOIIPOBOJIOB, CBSI3aHHBIX C MECTOM pa3repMeTU3allud, 00bEM BBIXOAIIEH
KHUIKOCTU
paccuuThIBaeTCs JUIsl KaXKI0ro TpyOONnpoBo/ia B OTAEIBHOCTH);
L - nnuHa i-ro ydyactka TpyOOnpoBoa OT 3allOPHOTO YCTPONCTBA 10 MeCTa
[
pasrepMeTH3aluy, M;
N - YUCJIO YYaCTKOB TPYyOOIPOBOIOB, CBSI3aHHBIX C MECTOM Pa3repMeTH3AINH;
HenbraP - Hamop cTonba KUAKOCTU B pe3epByape, [1a;
R
h - BeIcOTa cTONOA KUIKOCTH (OT BEPXHETO YPOBHS KHUIKOCTH B Pe3epByape
L



JI0 YPOBHSI MECTa Pa3repMeTH3aIN), M;
g - yckopeHue cBoOoiHOrO majaenus, m/c2 (g = 9,81).

IIpy nponvBe Ha HEOTPAHWYEHHYIO TOBEPXHOCTH IUIOLIAb POJIUBA Frp (M2)
KHUJKOCTHU OTpeersiercs no hopmye:
(B pen. [Ipukaza MUC P® ot 14.12.2010 N 649)

Vi, (T13.27)

(B pexn. ITpukaza MUC P® ot 14.12.2010 N 649)

-1
rje b kod(hpureHT paznutus, M (IIpU OTCYTCTBUH JAHHBIX JTOMYCKAETCS
-1
OpPUHUMATh PaBHBIM S5 M MpU MPOJIMBE HA HECIUIAHUPOBAHHYIO T'PYHTOBYIO
-1
MOBEPXHOCTh, 20 M IIpHU MPOJIMBE HA CINIAHUPOBAHHOE TPYHTOBOE MOKpPBITHE, 150

-1
M TIpH IPOJIMBE HA OETOHHOE WJIK ac(aIbTOBOE MOKPHITHE);

(B pexn. ITpukaza MUC P® ot 14.12.2010 N 649)

Vi- o6beM KUJAKOCTH, TOCTYIHUBIIEH B OKpY)Karollee MPOCTPAHCTBO MpHU

pasrepMeTH3aluy pe3epByapa, M3.
(B pen. IIpuxaza MUC P® ot 14.12.2010 N 649)

Macca napos JIBXK, BEIXOASIIMX Yepe3 AbIXaTENbHYIO apMaTypy

8. B ciydae HamomHEHHS pe3epByapa Macca TapoB ONPEICISICTCS TI0
dbopmye:

m =po xV xP xP, (I13.28)

O (113.29)
V.V x(1+0,00367xt)
0 0

rje m - Macca BeIxomsimux mapoB JIBXK, kr;
V
po - mioTHOCTh napoB JIBXK, kr/m3;
\Y
P - naBnenue HaceimeHHbIXx mapoB JIBX mpu pacuetHoit Temneparype, klla,
H
OIPEAEIAEMOE IO CIIPABOYHBIM JAHHBIM;
P - armocdepnoe naBnenue, klla (momyckaercs npuHuMath paBHbIM 101);

0

V - reomerpuyeckuii 00beM IIapoOBO31YIIHOTO IPOCTPAHCTBA pe3epByapa (Ipu



R
OTCYTCTBHH JaHHBIX JOMYCKAETCS MPUHUMATh PAaBHBIM T'€OMETPHUECKOMY
00bemMy
pesepByapa), M3;

M - monsipHas macca napoB JIBXK, kr/kMoib;

V - MosbHBIN 00beM, paBHbIH 22,413 M3/kMoOJIb;

0

t - pacueTHas Temmneparypa, °C.

0

Macca napos JIBX npu ncnapenuu co cBoOOHOU
IIOBEPXHOCTH B pe3epByape

9. Macca mapos JIBXX mnpu wucnapeHur co CBOOOJHOW TOBEPXHOCTH B
pe3epByape omnpezensercs no popmyie:

m =G xTay, (I13.30)

V V E

rae G - pacxoxa napos JIBX, kr/c, koTopslil onpenensercs no gopmyJe:
VvV

G =F xW, (I13.31)

V R

IZie Tay - BpeMs IOCTYIUIEHHUs ITapOB U3 Pe3epByapa, C;
E
F - makcumanbHas mioniaab nosepxHoctu ucnapenus JIBXK B pezepByape, M2;
R
W - wnTencuBHOCTh ucnapenuss JIBX, kr/(M2 xc) (ompenmensercs B
cooTBEeTCTBUU C pazaeiaom VIII HacTosIIero npuioKeHus).

III. MakcnmanbHbl€ pasMepbl B3pbIBOOIIACHBIX 30H

10. Paguyc Ry (M) u BbICOTa Z (M) 30HBI, OrpaHUYMBAIOIINE 00JACTh

KOHILICHTpAalMi,  NPEBBIIAIOMIAX  HWKHUW  KOHIEHTPAUWOHHBIA  IIPEAE
pacnpoctpanenusi miamenu (panee - HKIIP), nmpu HemoaBwkXHOM BO3MYIIHOM
cpene onpenensercs no GopMmynam:

JUIsl TOprounx rasos (nanee - ['T):

0,33
Rykne = 778'(L]
Pr* Crap : (H332)



0,33
Zywnp = 0, 26'( L, J
Pr* Crrnp : (H333)
st mapos JIBK:
0,33
R~ 7,8.[LJ
P Crgnp : (H334)

0,33
Z e = 0, 26'( Ty j
P~ Crgep , (H3 3 5)

roe M macca [T, mocTynuBIIErO B OTKPBITOE€ MPOCTPAHCTBO MPH

I10’KapOOIIaCHON CUTYallUH, KT;

Pr - nnotaocts I'T mpu pacueTHoOl TemmepaType M aTMOC(EPHOM JaBIICHUH,
Kr/m3;

M- macca mapos JIBJK, MOCTYNHBIINX B OTKPBITOE IPOCTPAHCTBO 33 BPEMs
UCIIApEHUs], YKa3aHa B MyYHKTE 6 HACTOSILIErO MPUJIOKEHHUS, KT

P - otHocTh napos JIBXK mpu pacuetHol TeMneparype, klla;

Comerr - yyxrmii KOHLIEHTPALMOHHBIN TIPEIENl pacnpocTpaneHus miamenu [T
WM MapoB, %00.

3a HayaJo OTCYeTa TOPU3OHTAIBHOIO pa3Mepa 30HbI I[PUHUMAIOT

I‘COMCTpI/I‘ICCKI/Iﬁ LOCHTP IpOJIMBa, a B CilIy4dac, CCJIH RHK”P MCHBIIC Fa6apI/ITHBIX

pa3MepoB MPOJINBa, - BHEIIHNE rabapuTHBIE pa3Mephl IPOJIBA.

[Ipuy HEOOXOTUMOCTH MOKET OBITh YYTEHO BIHSHUE Pa3IUYHBIX
METEOPOJIOTUYECKHUX YCIIOBHUI Ha pa3Mephl B3PHIBOOIIACHBIX 30H.
(m. 10 B pen. Ilpukaza MUC P® ot 14.12.2010 N 649)

IV. Onpenenenue napaMeTpoB BOJIHBI JaBJICHUS IPU CTOPaHUU
ra3o-, apo- Wi NMbUIEBO3IYIITHOTO 00IaKa

11. Meroauka KOJIMYECTBEHHOW OIICHKM MapaMeTpPOB BO3AYIIHBIX BOJH
JIaBJICHUS TPU CTOPAaHWU Ta30-, Mapo- WIM MBUICBO3AYIIHOTO oOiaka (maiee -
00J1aK0) pacpoCTpaHsIeTCs Ha Cliydau BbIOpOCa TOPIOYMX Ta30B, MAPOB WIIU MbLUIN
B aTMOC(epy Ha MPOU3BOACTBEHHBIX 00BEKTAX.

OCHOBHBIMHU CTPYKTYPHBIMH JJIEMEHTaMHU JITOPUTMA PACUECTOB SBIISIOTCS:

OTIpe/IeTICHUE 0XKHUIAEMOTO peXrMa CropaHus 00I1aKa;

pacdeT MaKCHMaJbHOTO M30BITOYHOTO JABJICHUS W UMIyJbca (asbl CKATUS
BO3/YLIHBIX BOJIH JaBJICHUS AJIs1 PA3IMYHBIX PEKUMOB;

oTpe/iesieHUE TOTOTHUTENbHBIX XapaKTEPUCTHK B3PbIBHOM HATPY3KH;

OLIEHKA MOPAXKAIOILIET0 BO3AECHCTBHUSL.



HcxonHBIMH JAHHBIMU JUI pacyeTa IapaMeTpoB BOJIH JABJICHUS HPH
cropaHuu o0JaKa sBJISIFOTCS:
BU/I TOPIOYETO BEIECTBA, CO/IepKalIerocs B 00Jake;
KOHILIEHTpaIus roproyero Bemiectsa B cmecu C
r
CTEXHMOMETPUYECKasi KOHLIEHTpAIUsl TOPIOYEro BellecTsa ¢ Bo3ayxom C
CT
Macca rOpIOYero BeIlecTBa, cojepxaiierocs B oOjake M, ¢ KOHIIEHTpaluen
T
MEXIY HWXHUM M BEPXHHUM KOHIICHTPALMOHHBIM MPEIEIOM PacIpOCTPaHEHUS
MJIAMEHH.
Jomyckaercs BennunHy M NpuHUMAaTh PaBHOM Macce TOPIOYETrO BELIECTBA,
T
cojiepikaiierocss B obJiake, ¢ yuetoM ko3 duiiueHTa 7 yqacTusi TOprouero
BEIECTBA
BO B3pbiBe. [Ipu oTCyTCTBUM JaHHBIX KOADPUIUEHT Z MOXKET ObITh MPUHSAT
pPaBHBIM
0,1. Ilpu cTpyWHOM CTallMOHAPHOM MCTEYEHNH FOPIOYETO ra3a BENMUuHy M
clenyeT
T

paccUUTBIBaTh C yY4E€TOM CTAl[MOHAPHOIO PACHPEAECICHUS KOHLIEHTPALUMA
TOpIOYEro
rasa B CTpYye;

yZleJIbHas TEIIOTa CrOPaHusl roprodero Bemecrsa E

Y
CKOPOCTb 3BYyKa B Bo3nyxe C (00buHO mpuHUMaeTcs paBHou 340 m/c);
0
uH(pOpMaus O CTENIEHH 3aTrPOMOKIEHHOCTH OKPY>KarOUIEro NPOCTPAHCTBA;
s dexkTuBHBIN 3HEprozanac roproueit cmecu E, koTOpbIil ompenensieTcs: Mo

dbopmye:

M xE ,C <=C
T yI I CT
E=< (T13.36)

[Ipu pacuere mapameTrpoB cropaHus oOjakKa, pacHoOJI0KEHHONo Ha
MOBEPXHOCTH 3eMJIM, BeTM4nHa 3((HEKTUBHOTO IHEPro3arnaca yiBauBaeTCs.



OmpeneneHre 0)KUIAEMOT0 peXIMa Cropanus o0Iaka

12. Oxupaemblii peXKUM CropaHusi oOjaka 3aBUCUT OT THUIIA TOPIOYErO
BEIIECTBA U CTENEHU 3arPOMOKICHHOCTH OKPY>KAIOIIET0 MPOCTPAHCTBRA.

KHaCCI/I(bI/IKaHI/Iﬂ ropro4ux BEIICCTB IO CTCIICHN YYBCTBUTCIILHOCTHU

13. BemecTBa, crnocoOHbIe K 00pa30BaHUIO TOPIOYMX CMECEH C BO3LyXOM, IO
CTETICHH CBOEW UYBCTBUTEIBHOCTH K BO30YXKICHHIO B3PBIBHBIX IPOIIECCOB
pasziesieHbl Ha YeThIpe Kilacca:

kjacc 1 - 0cob60 yyBCTBUTENbHBIE BEIIECTBA (pa3Mep JETOHAIMOHHOMN SYeKu
MeHee 2 CM);

KJIacC 2 - YyBCTBUTEIbHBIC BEIIECTBA (pa3Mep JETOHAMOHHON SYEHKHU JICKUT
B npenenax ot 2 ao 10 cm);

KJ1acc 3 - CpeIHEUyBCTBUTEIBHBIC BEIIECTBA (pa3Mep JETOHAIIMOHHON SYCHKN
nexuT B npeaenax ot 10 1o 40 cm);

kjacc 4 - cnaboYyBCTBUTEIBHBIC BEUIECTBA (pa3Mep NETOHAMOHHON STYCHKU
oosbiie 40 cm).

Knaccudukanus  Hanbonee  pacnpoCTPAaHEHHBIX B MPOMBILIIEHHOM
IIPOU3BOJICTBE TOPIOYMX BellecTB IMpuBeAeHa B Tabmuue [13.1. B cinyuae, eciu
BELIECTBO HE BHECEHO B KJACCHU(UKALMIO, €ro CleayeT Kiaccu(uuupoBaTh IO
aHaJIOTUU C UMEIOLUMUCS B CIIMCKE BEILIECTBAMU, a IIPU OTCYTCTBUU MH(OpMaLIUU
O CBOICTBaxX JaHHOIO BEIIECTBA €ro cjleayeT OTHeCTH K kiaccy 1, T.e.
paccMmaTpuBaTh HauboJee OMacHbIN CITydai.

Tab6muma I13.1

Kiace 1 | Kiacce 2 | | Kiace 3 | Kuacc 4 | |
I | I I
AneTtuieH | AKPUIOHUTPHII | Aueranpaerusn | benzon |
Bununauerunexn | AKpoJIenH ALleTOH | Jlekan |
Bonopon | byran bens3un | o-/luxnopOenzon |
['mapazun | byrunen | Bununanerart | Jlonexkan |
N3onponumanTpar | byranuen Bununxnopua | Mertan |
MeTtunaneTuieH 1,3-IlenTaguen I'excan | MeTtuia0en3o |
Hutpomeran | [Tponan | N300KkTaH | MetunmepkanTas |
Oxuch nponuieHa | [Iponunen | Metniiamun | Metnnxnopun
Oxuch 3TUNIEHA | Cepoyriiepon | Metnnanerar | Oxkwucs yriepoaa
OTUHUTpAT OtaH | MeTunOyTuinkeToH | OTuneH6eH301
OTuiieH | MeTunmponuiKeToH | |
Ddupsr: | MeTUI3TUIIKETOH | |
JTUMETHIOBBIN | OxTan | |



JTUBUHUJIIOBBIN | [Tupuaun | |
METUIIOYTHUIIOBBIN |C€p0B0,H0pOI[ | |
| CnupTsr: |
[Hupokas dpaxiys | METHUIIOBBIN | |

JIETKHUX YTJIEBOJO- | 3THUIOBBIM | |

poaoB | IIPONUJIOBBIH | |
aMUJIOBBIN | |
M300yTHIIOBBII | |
M30IPONMIIOBBIN | |
[luknorekcan | |
Ortundopmuat | |

3TI/IJIIXJ10pI/I,u | | I

14. Ilpu ouenke MacTaboOB NOPAXKEHUSI BOJTHAMU JABJICHUS T0JKHO
YUUTBIBATHCS
pa3nuure XMMHYECKUX COEAVMHEHUW IO TEIJIOTE CrOpaHusl, UCIOJIb3YyEeMOW s
pacdyera TOJIHOTO 3aIaca JSHEProBBbIAEICHMS. /[ TUIHYHBIX YIJIEBOAOPOIOB
NIPUHUAMAETCS B PACyeT 3HAYCHME YJIEIbHOU TEIUIOTHI cropanusa B =44
M/JIx/Kr.

Y0
JIisi UHBIX TOPIOYMX BEHIECTB B pacyeTax MCIOJIb3YeTCs YIAeIbHOE
SHEPIOBBIICIICHHUE
E = 6eraE . 3xecy Oera - KOppeKTHUPOBOUHBIA mapameTp. JlJis yclioBHO
Y Y0

BBIJICJICHHBIX KJIACCOB T'OPIOYMX BEHICCTB BEIIMYMHBI TapaMeTpa OeTa
IIPEJICTaBJICHBI B
tadmure [13.2.

Tabmauna I13.2

|
Kiaccel roprounx BelecTs | bera | Kitaccel roprounx BelecTs bera
| |
i |
Knacc 1 | Kimacc 3 |
|
I = | |
AnetnneH | 1,1 |KyMOJI | 0,84 |
| |
| |

MeTtunaneTuicH | 1,05 |MeTI/IJ'IaMI/IH | 0,70 |



I I
Bunnnanerunexn | 1,03 |CHHpTLI: | |
I IMeTI/IJIOBLIﬁ
0,45 |
Oxwuce dTUICHA | 0,62 |3THHOBLIﬁ | 0,61 |
| IHpOHI/IJIOBLI
it | 0,69 |
I'mapaszun | 0,44 |AMI/IJIOBHI7I | 0,79 |
| | |
N3onponuauTpaT | 0,41 | | |
| | |
DTUIHUTpAT | 0,30 | I | I
I I I |
Bonopon | 2,73 |HHKnoreKcaH | 1 |
| |
| |
Hurpomeran | 0,25 |ALIeTaJ'II>aJ'II>I[eFI/I,[[I | 0,56 | |
| | |
Knacc 2 | Bunwunaneratr | 0,51 |
I I
| |
OTHiaeH | 1,07 |BeH31/IH |I 1 | I
| L |
Justunsgup | 0,77 |FeKcaH | 1 |
| |
| |
JuBuHUIGUP | 0,77 |I/I300KTaH | 1 |
| i
I |
Oxkuce nponuieHa | 0,7 |HI/IpI/II[I/IH | 0,77 |
| i
| |
AKposieuH | 0,62 |L[HKJ10Hp0HaH | 1 |
| |
| |
Cepoyrnepon | 0,32 |9TI/IJ'IaMI/IH | 0,80 |
| |
| |
|ByTaH | 1 | Kitacc 4 |



byrtunen

1 |

I
byraguen | 1 |MeTaH ||1,14 | |
I I I |
1,3-Ilentanuen | | |TpHxnop3TaH I | 0,15 | I
I I I |
OTtaH | 1 |MeTannopI/m II 0,12 |
| |
| |
Jumetum pup | 0,66 |BCH3OJ'I | 1 |
| |
I |
JlunzonponuiioBbii aup | 0,82 |I[eI<aH | | |
| |
| |
PITY | 1 | Honexan ‘ 1|
i i
| |
[Iponunen | 1 |MeTHJ16eH30JI | 1 |
| i
| |
[Iponan | 1 |MCTI/IJ'IMepKaHTaH I | 0,53 | I
| | |
Kiacc 3 | Oxucs yriaepoaa | 0,23 |
. |
| |
Bununxnopun | 0,42 |I[HXJ10p3TaH | 0,24 |
i |
| |
CepoBonopon | 0,34 |I[HXJ10p6eH30J1 | 0,42 |
| i
| |
A1LleTOH | 0,65 |TpHXJ10p3TaH I | 0,14 |

Knaccudukanus okpykaromniero npocTpaHcTBa

IO CTCIICHU 3arpOMOKACHHOCTH



15. XapakrepoM 3arpOMOKIEHHOCTH OKpPY’KAIOIIEro MPOCTPAaHCTBA B
3HAYUTEIBHOM CTENEHU OINPEIEISAETCS CKOPOCTh PACIPOCTPAHEHUS TUIAMEHU TPH
cropaHuu  oOjlaka M, CIEJOBAaTEeNbHO, TMapamMeTpbl  BOJHBI  JIABJICHUS.
XapakTEpUCTUKHU 3arpOMOKACHHOCTH OKPY>KAIOLIET0 MPOCTPAHCTBA Pa3AEIISIIOTCS
Ha YeThIpe Kiacca:

Kiacc | - Hanuyue IIMHHBIX TPYO, MOJOCTEH, KaBEepH, 3alI0JIHEHHBIX TOpIoue
CMEChIO, TMPU CrOPAaHHUM KOTOPOM BO3MOXKHO OXHUIATh (OPMUPOBAHUE
TypOyJICHTHBIX CTPYH MPOAYKTOB CrOpaHUs, UMEIOIIUX pa3Mepbl HE MEHEE TpeX
pa3sMepoOB JETOHALMOHHOW SYEWKH JAHHOW cMecu. Ecim pasMep AeTOHAUMOHHON
SYEUKHU ISl JaHHOW CMECH HE M3BECTEH, TO MUHUMAIbHBIA XapaKTEPHBIN pa3zMep
CTpYW MPUHUMAETCS PaBHBIM 5 cM sl BewecTB kiacca 1, 20 cMm miig BeniecTs
knacca 2, 50 cM mns BemecTB kiacca 3 u 150 cM y1s BemecTB kiacca 4;

kiacc I - CuIIbHO 3arpOMOXKIEHHOE MPOCTPAHCTBO: HAJIMYKE TOTY3aMKHYTHIX
00BbEMOB, BBICOKAS IJIOTHOCTh pa3MEIIEHUs] TEXHOJIOTMYECKOro o0OpyaoBaHUs,
jiec, 00JIbIIIOE KOJUYECTBO MOBTOPSIOIINXCS IPENSTCTBUM;

knacc III - cpemHe 3arpoMOXIAEHHOE MHPOCTPAHCTBO: OTAEIBHO CTOSIIUE
TEXHOJIOTUYECKNE YCTAHOBKH, PE3EPBYapPHBIN MAPK;

kiacc IV - cnabo 3arpoMokJIeHHOE U CBOOOTHOE TTPOCTPAHCTRO.

Knaccudukanus pe:xxumMoB cropanus oonaxa

16. Jlns OlIEHKHM BO3JEHCTBUSA CropaHusi oO0Jjaka BO3MOXHBIE PEXKUMBI
CTOpaHHs PpA3ACIAIOTCS Ha IIECTh KJIAacCOB IO JHMAra3oHaM CKOpPOCTEeH WX
pacmpocTpaHeHus CIeAYIOIUM 00pa3oM:

Kiacc | - IeTOHANUS WM TOPEHUE CO CKOPOCThIO dpoHTa tiamern 500 m/c u
0oIee;

kiace 2 - aedaarpaius, ckopocth Gpponta rameru 300 - 500 m/c;

kiace 3 - gednarpanus, ckopocth GpponTa rameru 200 - 300 m/c;

kiace 4 - nednarpanus, ckopocth GpponTa rameru 150 - 200 m/c;

Ki1acc 5 - pgednarpamusi, CKOpocTh (pOHTa IJIAMEHH OIpEEseTCsl IO

bopmyuie:

1/6
u=k xM , (I13.37)
1

rjae k - koHcranra, paBHas 43;
1
M - Macca roprodero BeIecTBa, CoAepKaierocs B obnake, Kr;
KJace 6 - neduarpaiys, CKOpocTh (PpoHTA TUTAMEHH OTIpeAeIsaeTcs mo GopmyIie:

1/6
u=k xM , (113.38)
2



rae k - koHcTaHTa, paBHas 26;
2
M - macca roproyero BeIIeCTBa, COACPIKAIIETOCs B 00IaKe, K.
17. Oxupmaemplii peXUM CropaHus oOjaka OMNpeAeseTcs ¢ IOMOIIbIO
tabmunbl [13.3, B 3aBUCMMOCTH OT Kjacca TOpIOYEro BellecTBa U Kiacca
3arpOMOXKJICHHOCTH OKPY>KaloIero MpoCTPaHCTRA.

Taomuma [13.3

Knacc roprouero Kracc 3arpoMoXKaeHHOCTH OKPY>KArOIIEro MPOCTPaHCTBA
BEIIESCTBA I 1 1] AV

1 1 1 2 3

2 1 2 3 4

3 2 3 4 5

4 3 4 5 6

[Tpu onpeneneHnyn MakCUMaIbHOW CKOPOCTH (PpOHTA TIAMEHH IJI PEKUMOB
cropanust 2 - 4 KIacCOB JIOMOJHUTEIBHO PACCUUTHIBACTCS BHAWMAs CKOPOCTH
dbponTa miamenu no cootHomeHuto (I13.37). B Tom ciydae, ecnu mosydeHHas
BeJIMYMHA OOJIBIIIE MAKCUMAIBHON CKOPOCTH, COOTBETCTBYIOIIEH JaHHOMY Kjlaccy,

oHa mpuHuUMaetcs o ¢opmyie (I1.3.37).
(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

PacueTr MakcMMaJIbHOT'O U30BITOYHOT'O JaBJICHUS U UMITYJIbCa (1)3351
CXKaTusA BO3AYIIHBIX BOJIH AABJICHUA

18. [TapameTpbl BO3AYIIHBIX BOJIH JaBieHUs (M30bpITouHOE napneHue JlenpraP n
+

UM TyJibe (pa3bl cxkatus [ ) B 3aBUCMMOCTH OT pacCTOSIHUA OT LIEHTpa 00J1aka
PaCCUUTHIBAIOTCS UCXOMS U3 0KMIaEMOT0 peXrmMa cropaHus odJiaka.

Knacc 1 pexxuma cropanus oo6iiaka

19. PaccuMThIBacTCsI COOTBETCTBYIOIIEE O€3pa3MEpHOEC PACCTOSHHE I10
bopmyie:

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

rie R - paccrosiHue ot 1ieHTpa o0J1aka, M;
P - atmocdepHoe naBnenue, [1a;
0

E - addextuBHbIil sHEprozamnac cmecu, JIx.



Benuuunbl Oe3pasmepHoro pgamienus P u ummynsc daswl cxarus [
X X
onpeaessoTes 1o Gopmysam (U1l ra300apoBO3AYIIHBIX CMECEN):

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

@opmynsl (113.40, 113.41) cnpaBemnuBel s 3HaueHud R > 0,2. B ciyyae,

X
ectm R < 0,2, o P =18, aB dpopmyny (I13.41) BMecto R mojncrasnsiercs
X X X
BenuunHa R = 0,14.
X

Pa3mepHble BeTWYMHBI W30BITOYHOTO JABJICHHUS W HUMITYJlIbca (a3bl CHKATHSI
onpeaeIsitoTes no popmynam:

HenpraP =P x P ; (I13.42)
x 0
+ 213 1/3
| =1 xP xE /C. (113.43)
x 0 0

Knaccst 2 - 6 pexxuMa cropanus ooyaka

20. PaccumthiBacTcs Oe3pasmepHoe paccTossHHe R 0T meHTtpa obiaka mo
X
dbopmyme (I13.39).
PaccuuTeiBatoTcs BenmuuuHbl Oe3paszmepHoro aasieHus (P ) u ummnynbca dassl

x1
cxatus I 1o popmymam:
x1
2
u curma - 1 0,83 0,14
P = (---) X (-=-------- ) X (---mmm - =eeee ); (T13.44)
x1 2 CHUTMa R 2



0,06 0,01 0,0025

| =Wx(1-0,4xXW)X(------ L ); (I13.45)
x1 R 2 3
X R R
X X

W = --—- X (-=-mmmmme- ), (I13.46)
C curma
0
e CHrMa - CTEIEeHb pacIIMpeHus] IPOAYKTOB  cropaHus (s

ra3onapoBO3AYIIHBIX CMECEM JIONYCKaeTcss MNpUHUMAaTb paBHOUM 7, s
IBLUICBO3IYIIHBIX CMecei - 4);

U - BUIMMasi CKOpoCTh (PpOHTA IJIaMEeHH, M/C.

B cnyuae nedunarapanuu nbiieBo3yIIHOTO 00Jlaka BeTnYruHa 3(pPEeKTUBHOTO
sHEprosamnaca yMHoxaercs Ha koddduiueHt (curma - 1)/curma.

®opmynsr (113.44), (I13.45) cipaBeayiuBhbl J1s1 3HaYeHUM R Oombimx
BEJINYUHBI
X

R =0,34, B ciyuae, ecmu R <R, B hopmyns (I13.44), (I13.45) BMecTo R
kpl x kpl X
MOJICTABIISIETCS BeIMUUHA R .
kpl

PasmepHble BeIMYMHBI HM30BITOYHOTO JABJICHUS U UMIyJbca (das3bl CKATHUS
onpenemnsitorcs o popmymam (I13.42), (I13.43). Ilpu atom B popmymer (113.42),
(I13.43) BmMecto P u I moacraBmsitorcs Benuuunbl P u 1 .

X X x1 x1

V. IlapameTpsl BOJIHBI IaBJIEHUS IIPU B3PBIBE Pe3EpByapa
C MIEPETPETON KUAKOCTHIO WIIH CKUKEHHBIM T'a30M IIPU BO3ACHUCTBUU
Ha HEro oyara Ioxapa

+
21. N36wsiTounoe naBnenue [enptaP m mmmynsc I B BosiHE maBieHus,
oOpasyrormuecs npu B3pbiBe pe3epByapa ¢ neperperoit JIBXK, K nnu
CXKMKEHHBIM
yrieBoiopoaHbIM razoMm (nanee - CYI) B ouare moskapa, ompeaessitoTcs Io

dbopmynam:

0,33 0,66
m m m
1P 1P 1P

HensraP =P x (0,8 X ------- + 3 X ------- + 5 X ----- );  (113.47)



0,66
m
+ I1P
| =123 X ------- ; (I13.48)
r
E
eff -6
m =(------ )x 10 , (I13.49)
np 4,52

IZIe T - PACCTOSTHUE OT LIEHTpa pe3epByapa, M;
E -»sddexruBHas 3ueprus B3pbiBa, paccuuTbiBaeMas 1o Gopmysie:
eff

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

rie k - 10J1st SHEprUK BOJIHBI 1aBJICHUS (JIOMYCKaeTCsl MPUHUMATh paBHoi 0,5);

C - yaenbHas TETIOEMKOCTD XKHUJIKOCTH (JIOMYyCKAETCs MPUHUMATh PaBHOM
2000

p
Jx/(xr x K);

m - macca JIBX, 'K wnu CYT, conepxkaascs B pe3epByape, Kr;

T - Temneparypa xunkou ¢assl, K;

T - HopMmasibHas Temmeparypa kunenus, K.

b

[Ipu Hanuuuu B pe3epByape MpPeAoXpaHUTEIbHOTO YCTPOUCTBA (KJIaraHa Hiiu

MeMOpanbl) BenuurnHa T ompenensercs o ¢hopmyrie:

B
| R — - C + 273,15, (I13.51)
A-lgPp A
val

rae P - naBnenue cpabarbiBaHUsI PEJOXPAHUTEIBHOTO YCTPOUCTBA;

val
A, B, C - KoHCTaHThI ypaBHEHHUS 3aBUCUMOCTH JIaBJICHUS HACHIIIICHHBIX MTapOB
A
KUIAKOCTH OT TEMIEPATYpbl (KOHCTaHThI AHTyaHa), OIpeaesieMbIE 0
CIIPaBOYHOM

mutepatype. Enununst usmepenuss P (xlla, MM pT. CT., aTM) JOJKHBI



val
COOTBCTCTBOBATH I/ICHOJIBBYCMBIM KOHCTAHTaM AHTyaHa.

VI. UHTEHCUBHOCTH TEIUIOBOTO U3JIYUYECHUS

22. B HacTodiieM paszjese MPUBOASTCS METOAbl pacueTa MHTEHCHUBHOCTH
TEIJIOBOTO M3JIy4YEeHHsI OT MOKapa IMpoJiMBa Ha MOBEPXHOCTh, OTHEHHOTO IIapa, a
TaK)Ke paJuyca BO3JCUCTBUS MPOIYKTOB CTOpaHUs MAapOBO3AYIIHOTO OO0jaKa B
cJIy4ae MoKapa-BCIbIIIKH.

[Toxap nposnuBa

23. UHTeHCUBHOCTH TEIUIOBOTO u3NydeHus q (kBT/M2) mis moskapa mpoJivBa
JIBXK, 'K, cxwmxennoro npupoanoro rasa (nanee - CIIT) unu CYIT onpenensiercs
o ¢opmyie:

=B F 7 (113.52)

E
rie ' - CpPEIHENMOBEPXHOCTHAS HWHTCHCHUBHOCTH TEIJIOBOTO W3IyYEHUS
iaMeHu, kBt/m2;

F . :
9- yrioBoi ko3 puireHT 001y4eHHOCTH;
7 - k03 HUITUEHT TPOMYCKAHUS aTMOCHEPHI.

E
3HaueHWEe | TPUHUMACTCA HA OCHOBE HMMEIOIIUXCS JKCTIEPUMEHTATBHBIX
MaHHBIX Wid o tadmure [13.4.

Ta0muma [13.4

CpenHenoBepXHOCTHAS MIOTHOCTh TEIJIOBOTO U3Ty4YCHUS
IJIAMEHU B 3aBUCUMOCTHU OT JIUAMETPa ovara u yAeiabHas MaccoBas
CKOPOCTb BBITOPAHUS 1JIsI HEKOTOPBIX KUJKUX
YIJIEBOJOPOAHBIX TOILIUB

I I
Tormso | E , xB1r/M2, npu d, M |

| f | m, |

| 10 | 20 |3O|| 40 | 50||(M2'C)||

| I |
| crir | 220 | 180 | 150 | 130 | 120 | 0,08 |




CVT (npoman-6yran) | 80 | 63 | 50 | 43 | 40 | 0,1 |
Bensun | 60 | 47| 35| 28 | 25| 0,06

|
Jln3eapHOe TOMIIUBO | 40 | 3I2 | 25 | 2|1 | 18 | ?,04 |

[Ipumeuanue: ana aquamerpoB oyara Menee 10 m unu Gosnee 50 m cienyer

E o
MpUHUMATh ' TakoW »Ke, Kak W sl oyaroB auamerpoM 10 m um 50 ™
COOTBETCTBEHHO.

[Ipu orcyrcTBUM JaHHBIX A1 HePTH U HEPTEHPOAYKTOB JOIYCKAETCS

BEJINYMHY E (xB1/M2) onipenensats nmo popmyiie:

E, =140-e %! +20-(1-e%%7) (I13.53)

riae d - adppexTuBHBIN AUaMETp MPOJIUBA, M.
[Tpu oTCyTCTBMM JAHHBIX JJII OAHOKOMIIOHEHTHBIX KHUAKOCTEH JOIyCKaeTCs

BEJINYMHY E (xB1/M2) onipenenats o Gpopmysie:

g O4m He

(1+4';) L (I13.53.1)

rje m' - yjaelbHas MaccoBasi CKOPOCTh BBITOpaHus, KI/(M2-¢);

Her ylaenbHas TeIoTa cropanus, kJ/Kr;

L - niuHa miaMeHu, M.
[Tpu oTCyTCTBMM JAHHBIX IJII OAHOKOMIIOHEHTHBIX XKHUAKOCTEH JOIyCKaeTCs
BeJMunMHy m' (Kr/(M2-C)) onpeaensaTs 1o hopmylie:

0,001-H,,
L+Co(-T) (113.53.2)

L
rae ¢ - yaenabHas TeIioTa UCIapeHus KUAKOCTH, KJK/KT;
C
Tb

Ta- TEMIIEpaTypa OKpyxaroiieu cpensl, K.

I[JIH MHOTOKOMITIOHEHTHBIX CMECEH JKUIKOCTEU AOIIYCKACTCA OIPCACIICHUC

P - yenbHas TeIIIOEMKOCTh XUAKocTH, KJ[k/(kr-K);

- TeMIlepaTypa KUMEHUS KUAKOCTH MPU aTMOChEpPHOM JaBiieHuu, K;

. E E
3HQYeHMH ' M m' MO KOMIIOHEHTaM, JUIsl KOTOpbIX BEJIWYMHBI | ¥ m'
MAaKCHUMAJIbHBI.

o F .
VYrnoBoii ko3 UIIMEHT 00JIyYeHHOCTH ¢ ONpeAensieTcs no Gopmyie:



Fo=VR +FY (13.54)

ree v, Fuoo (bakTophl 00JIy4EeHHOCTHU ISl BEPTUKAIBHOW U TOPU30HTAIBHON

IJIOIIAZI0OK COOTBETCTBEHHO, OIpeAessieMble Il IJIOMIA0K, PACIOI0KEHHBIX B
90° cexTope B HaNPABJIICHUU HAKJIOHA IJIAMEHH, TI0 CIICAYIOMUM (pOopMyJiaM:

2 2 : 2 . 2 .
szi_ _E-arctgD+E- a“+(b+1)°-2-b-(1+a-sind) -arctg(ﬁ}w- arctg a-b-F°-sing varctg F°.sing
B C F-C F-C

b/ A-B
, (I13.55)

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

(I13.56) |

2-L

a=——
d | (I13.57)

2-X

=22
d | (113.57.1)

A=(@*+(b+1) ~2-a-(b+1)sin6) (3 57

B=\/(a’+(b-1)" ~2-a-(b-1)sinb) 73 573

C =@+’ ~1)-c0s’0) (113 574

-
b+1) (113.57.5)

_a-cos6
b-a-sind (I13.57.6)

F=y*-1) 113.57.7)

rae X - pacCTOSIHHE OT T€OMETPUYECKOro IIEHTpa MPOJIMBa JI0 00JIy4aeMoro
00BEKTA, M;

d - a3phexTUBHBIN TUAMETp IPOJIMBA, M;
L - qiyuHaA miaMeHH, M;



0~ yron oTKIOHEHHs [IAMEHH OT BEPTHKAIH 110/ AeiicTBUEM BETpa.

JUIs TUTOIIAIOK, PaCTOJOKEHHBIX BHE YKa3aHHOTO CEKTOpa, a Takke B
CIydasiX OTCYTCTBUSI BeTpa (akTopsl OOJYyUYEHHOCTH JUII BEPTUKAIBHOW U
TOPU30HTAJIBLHON IIJIOMIAJIOK paccuuThiBaloTCs 1o dopmynam 3.55 - 3.57.7 u
3.59.1, npunnmas ¢ =0,

OddexTuBHBIN uameTp npoauBa d (M) paccuuThiBaeTcs 1o Gopmyiie:

d= |*F

7 (I13.58)
rae F - miomans nposiusa, M2.

JlnuHa mamenu L (M) onpeaensieTcs o opmyiam:
npu ux>1

| 0,67
L=55-d (LJ e

pa.\/g'd '

, (113.59)

npu ux<1

0.61
L:42.d.[L}
PaNO-d | (13.59.1)
rac
u, = .
3m'- d
Pn(I13.60)

M’ - yebHasi MaccoBasi CKOPOCTh BHITOPAHUS TOTUIMBA, KI/(M2-C);
Pa - IIOTHOCTB OKPYIKAOIIETO BO3AyXa, KI/M3;

Pn- [MIOTHOCTh HACBHILEHHBIX NapOB TOILIMBA IIPU TEMIIEPAType KHUIIECHHS,
Kr/m3;

Wo - ckopocTs Betpa, M/c;
g - yckopeHnue cBoboiHoro majaeHus (9,81 m/c2).

VYroj OTKIOHGHMS IUIAMEHM OT BEPTUKAIM MOj JeicTBueM BeTpa 0
paccuuThIBaeTCs 1o GopmyIe:

1, mpuu, <1
cosd =

-0,5

U mpu . =1 3 61)



Kosdpdumment mnpomyckanuss armocdepbl 7 A Mokapa IpoJiMBa
onpenensercs no Gopmyie:

7 =exp[-7-107*-(X =0,5-d)] (T13.62).
(m. 23 B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

OrHeHHsIi map

24. VIHTeHCUBHOCTH TEIUIOBOTO M3NydeHus: q (kBT/M2) Njis OrTHEHHOTrO Imapa
onpenensiercs o dpopmyie (I13.52).

E
Benmnunna ~f omnpenensieTcs Ha OCHOBE MMEIOUIMXCS 3KCIEPUMEHTAIBHBIX
E o
naHHbIX. Jlomyckaercs npuHuMate f paBHoi 350 kB1/M2.

F
3HavyeHne ¢ ompeaensercs no Gopmyie:

__ b
4-(H*+1) (113.63)

q

rac H - BeicOTa HCHTPA OTHCHHOTI'O 1Iapa, M;

Ds 3¢ (EeKTUBHBIN TUaMETP OTHEHHOTO I11apa, M;

I' - pacCTOsIHHE OT 00JIydaeMoro OOBEKTa /10 TOYKH Ha MOBEPXHOCTH 3E€MITU
HETMOCPEACTBEHHO IOJ] IEHTPOM OTHEHHOTO I1apa, M.

O¢dPexTUBHBINA JUaMETp OTHEHHOTO II1apa Ds (M) onpenensercs o popmye:

D, =6,48-m™™ 113 64

rJI€ m - Macca NpPOAYKTa, MOCTYIHUBIIETO B OKPYKAIOIIEE TPOCTPAHCTBO, KT.
Bemnuuny H nonyckaercsa npuHUMAaTh paBHOU Ds.

Bpewmst cyniecTBOBaHUSI OTHEHHOTO 11apa s (c) onpenensieTcs o GpopMmyiie:

L =0.852:m™ (113 65)

Kosddument mnpomyckanus armocdepsl 7 s OTHEHHOro  IIapa
paccuuThiBaeTcs o popmyie:

r=exp[-7,0-10*-(Vr* + H? —&)]
2" (113.66)

(m. 24 B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

VII. Onpenenenue paguyca BO3AEHCTBUS IPOIYKTOB CrOPaHUs
NapoBO3YLIHOTO 00JIaka B CiIydae Mmokapa-BCIBILIKA



25. B caywyae o0OpazoBaHus MapOBO3AYIIHOW CMECH B HE3arpPOMOXKICHHOM
TEXHOJOTHYECKUM O0OpYAOBaHHEM TMPOCTPAHCTBE M €r0 3a)KUTAHUU
OTHOCHUTEIIEHO
c1a0bIM HMCTOYHHUKOM (HAIpUMeEp, MCKPOM) CropaHue 3TOM CMECH MPOUCXOIUT,
KaK
MIPaBUIIO, C HEOOIBIIMMHU BUIMMBIMU CKOPOCTSIMU 1iaMeHu. [Ipu aTom
aAMIUTUTY/IbI BOJTHBI
JaBJICHUS Majbl U MOTYT HE MPUHUMATHCS BO BHUMAHUE ITPU OLICHKE
MOpaXKaroIIero
BO3/eiicTBUsA. B 3TOM cilydae peanusyeTcsi Tak Ha3bIBa€MBbIH MOXKap-BCIIBIIIKA,
npu
KOTOPOM 30Ha TMOPaKEHHUS BBICOKOTEMIIEPATYPHBIMU MPOJYKTaMU
CTOpaHHUs
MapOBO3IYITHOW CMECH MPAKTUYECKH COBMAAAET C MAaKCUMAIBHBIM pa3MepoOM
obJaka
POAYKTOB CTOpaHus (T.e. MOPaKkaloTCS B OCHOBHOM OOBEKTHI, TIOMAJAIONIHIE B
3TO
obnako). Panuyc BO3AEMCTBUS BBICOKOTEMIIEPATYpPHBIX MPOIYKTOB CrOpaHUs
apoBO3YIITHOTO 00JaKka MpH MoXkape-Bembllike R onpeaensercs: Gopmymnoii:

F
R=12xR , (T13.67)
F HKTIP
rac R - FOpHBOHTaHBHLIﬁ pa3sMep B3pI>IBOOHaCHOI>JI 30HBI, OHpCIIGHHGMBIﬁ 110
HKITP

1. 10 HacTosAmIEero NPUIIOKEHHUS.
VIII. Ucnapenue xuakocty u CYI' U3 nponvsa

26. NatencuBHOCTD HctiapeHus W (Kr/(M2 X ¢)) Ui HEHArpeThIX JKUIKOCTEH C
ompenenseTcs mo GopMmyiie:

- S
W=10 xstax /MxXxP , (T13.68)
V. H

rjae 91a - KodphuKueHT, NpUuHUMaeMbli sl moMenieHud 1o tabnuie [13.5 B
3aBUCUMOCTH OT CKOPOCTH H TEMIIEPATYPHI BO3AYIIHOTO MOTOKA HAJI
MTOBEPXHOCTHIO
vucnapenus. [Ipu nponuBe XUAKOCTH BHE TMOMEMIEHUS JIOIYCKAETCS
MIPUHUMATH
sra=1;

M - MonspHas Macca JXHJIKOCTH, KI/KMOJIb;



P - maBiieHME HACBIIIEHHOIO Mapa Npyu pacueTHON TeMIepaType KUAKOCTH,
klla.

H
Taomumna I13.5
CkopocTh BO3IYIITHOTO 3nauenne ko3¢ duinenta sta npu temmepatype t (°C)
MOTOKa, M/C BO3JIyXa
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 060pymoBaHus, B KOTOPOM >KHJIKOCTh HAXOIUTCS
MO/ JIaBJICHUEM, YacTh NPOAYKTA 3a CUET BHYTPEHHEH SHEPrUA MIHOBEHHO
ucrapsiercsi, oopa3ys ¢ KaneiabkaMH *KUIKOCTU 00JaKo a’po3o0iist. MaccoBas 10
MTHOBEHHO HUCTIAPUBIIEHCS )KUJIKOCTH JIeJIbTa OTpeesercs no Gopmyie:

Cx(T-T)
p a b
nenbra = 1 - exp(- ---------------- ), (I13.69)
L
9
rae C - yaensHas temwtoemMkocts CYT, JIx/(kr x K);
P
T - TemmepaTypa OKpyXaroliero Bo3ayxa, K;

d
T - temnepatypa kunenust CYI' npu armochepHom nasienuu, K;

g

L - ynenbHas Teriora napoodpazoBanus CYI, Jx/kr.
g
[Tpunumaercs, uro npu aenbra >/= 0,35 Bcs Macca KUAKOCTH, HAXOIALIASCS
B 00OpyIOBaHMHM, 3a CUET B3PBIBHOTO XapaKTepa HCHApeHUs] NEPEeXOIuT B
napokareabHoe 00J1aKo.
ITpu genpra < 0,35 ocraBmIasics 4acTh KUIKOCTH UCHAPAETCS C OBEPXHOCTU
IPOJIMBA 3a CUET MOTOKA TeTJia OT MOJACTHIIAIOLIEH TOBEPXHOCTH U BO3yXa.
MHTEHCUBHOCTD HCHApeHUsl JKUIKOCTH CO CBOOOAHOW TOBEpXHOCTH W
(xr/(M2 X ¢)) ompenensieTcst o Gpopmyie:

0,5
(mam6aa x C xpo) x(T -T)



LYY +
0,5
L x (ITu x t)
g
0,8
0,0035 xu xmambma X (T -T)
a 0 b
F o , (I13.70)
0,8 0,2
(v xd xL)
a g

rae Jamb6aa - Kod(PUIMEHT TeIIONPOBOAHOCTH MaTepuasa, Ha TOBEPXHOCTh
S
KOTOPOTO pa3fiuBaeTcsl KUAKOCTh, BT/(M x K);
C - ymenpHas TemmoeMKocTh MaTepuana, x/(kr x K);

S
PO - IVIOTHOCTh MaTepuaia, Kr/m3;
S
T - HauanbHas Temieparypa Marepuana, K;
0

t - Texy1iee BpeMsi ¢ MOMEHTa Havaja ucrnapenus, ¢ (Ho He menee 10 c);

Jam6aa - k03¢ UIMEHT TETJIONPOBOAHOCTH BO3lyXa rpu Temneparype T ;
a 0

U - CKOPOCTh BO3IYIITHOTO ITOTOKA HaJ MOBEPXHOCTHIO UCTIAPEHUS, M/C;

d - XxapakTepHBII TUaMeTp MPOJIUBA, M;

V - KHHEMaTHU4eCKas BI3KOCTh Bo3myxa mpu T , M2/c.

a 0

[X. Pa3meps! akena npu cTpyiHHOM TOPEHUU

28. Ilpu cTpyHHOM HCTEUEHUHU CHKATHIX FOPIOYUX Ta30B, NAPOBOW M KHUJIAKOU
dbazer CYI' m CIII, JIBXX u I72K mnon npaBineHneM BO3HHMKAeT OIACHOCTH
obpazoBanus 1 Y3MOHHBIX (PaKeoB.

(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)
Jlnmuna dakena L (M) mpu cTpyiHOM FOPEHHUH OTpeiesseTcs mo Gopmyie:
F

0,4
L =KxG |, (I13.71)
F

rae G - pacxoj NpoayKTa, Kr/c;



K - smnupudecknit K03)PUIUEHT, KOTOPBIM MPU UCTECUCHUH CKATBIX Ta30B
NpUHUMaeTCss paBHBIM 12,5, mpu uctedeHun mapoBod ¢azpl CYID wmm CIIT
paBHbIM 13,5, npu uctedenuu xuakor ¢azel CYI' u CIII, JIBXX u K noa
JIaBJICHUEM paBHBIM 135.

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

AG3an uckimoyeH. - [Ipukaz MUC P® ot 14.12.2010 N 649.

[upuna dakena D (M) npu cTpyHOM rOpeHUU onpeaenseTcs no Gpopmyie:

F
D =0,15xL. (113.72)
F F

29. Ilpu npoBeAEHUN OLIEHKH IMOKAPHOW OMACHOCTH Topsiiero (akena npu
CTPYHHOM HCTE€YEHUM C)KAThIX TOPIOYMX ra3oB, mapoBoil u kuakou ¢azer CYT,
CIII', JIBK u 'K mox naBiieHUEM JIOMYCKAETCsl MPUHUMATH CIEAYIOIIEE:

- 30HA HEMOCPEACTBEHHOr0 KOHTAKTa IJIAMEHU C OKPYXAIOLIUMU O0ObEKTaMU
onpenensercs pazmepamu (akena;

- nauHa (akena Le

CKOPOCTH BETPA;

- HauOOJIPIIYI0 OMACHOCTh NPEJCTaBISAIOT TOPU3OHTAIBHBIE —(aKebl,
YCIIOBHYIO BEPOSTHOCTh peaM3allii KOTOPBIX CeayeT NpuHUMaTh paBHou 0,67;

- IOpa)KEHHE YeJIOBEeKa B TOpU30HTAILHOM (pakesnie mpoucxoaut B 30° cektope
C palnycoMm, paBHbIM JUIHHE (Pakena;

- BO3JECHCTBHE TOPU3OHTAIILHOTO (Qakena Ha coceqHee 000pyIOBaHUE,
NPUBOJSIIEE K €r0 pa3pylIeHUIO (KaCKaJHOMY pa3BUTHIO aBapuM), IPOUCXOJIUT B

HC 3aBUCHUT OT HaAIIPaBJICHUA HWCTCUCHHA IMPOJAYKTa U

30° cekTope, OrpaHUYEHHOM PaJUyCOM, PABHBIM Le ;

- 3a OpefeiiaMy YKa3aHHOIO CEKTOpa Ha PAacCTOSHUAX OT Le mo 1,5 Le
TEIJIOBOE U3IYyYCHUE OT TOPU3OHTAILHOTO (akena cocTaiseT 10 kB1/m2;
- TEIUIOBOE M3TyYeHHE OT BEPTHKAILHBIX (DAaKeTIOB MOXKET OBITh ONPEICICHO

no ¢opmynam I13.52, 11.3.54 - 113.57.7 u I13.62, npunumas L paBHBIM LF, d

paBHBIM Dr 0 paBHbIM 0, a Ei 1o dopmynam I13.53 - I13.53.2 unu Tabnune 113.4

B 3aBHCHUMOCTH OT BHJA TOIIJIMBA. HpI/I OTCYTCTBHUHU JAaHHBIX W HCBO3MOXHOCTHU

paccuuTaTh B o MPEICTABICHHBIM (POpMyJiaM JIOMyCKAeTCS 3Ty BEIUYUHY
npuHuMaTh paBHoi 200 kB1/m2;

- npu wuctedeHun xugakor ¢azpr CYD wm CIIIT u3 orBepctus c
SKBUBAJIICHTHBIM JuaMeTpoM a0 100 MM 0pu MrHOBEHHOM BOCIUIAMEHEHUU
MPOUCXOJUT TIOJIHOE CTOpaHWE HWCTEKAIoMmEero TMpoaykra B dakene 0e3
oOpa3oBaHUs MOXkapa IpoJIHBa;

- 001acTb BO3MOKHOTO BO3JCHCTBHUS MOKapa-BCHBIIIKKA IPH CTPYHHOM
UCTEYCHUM COBMaJaeT ¢ obmacTteio Bo3zaeiicTBus (akena (30° cekrop,

OTpaHUYECHHBIA PaANYyCOM, PAaBHBIM Le )i
- IPU MTHOBEHHOM BOCIIJIAMEHEHHH CTPYH ra3a BO3MOXKHOCTh (POPMUPOBAHUS
BOJIH JIaBJICHUs IOITYCKAETCS HE YYUTHIBATb.



(m. 29 B pen. ITpukaza MUC P® ot 14.12.2010 N 649)



[Tpunoxenue N 4
K MyHKTY 20 MeTonuku

AETEPMWHWPOBAHHBIE 1 BEPOJATHOCTHbBIE KPUTEPUN
OLEHKHU ITOPAJKAIOIIEI'O AEMCTBMA BOJIHBI JABJIEHWA 1 TEIJIOBOI'O
N3JIYUYEHUA HA JITOAEN

Ha oObekTax HamboJiee OMACHBIMHU MOpaXarolmUMH (aKTOpaMu IoXkapa SBJISIIOTCS BOJIHA JABJICHUS U PaCHIUMPSIOIIMECS
MPOIYKTHI CTOpaHUsl MPHU PA3IMYHBIX PEKMMAX CropaHus razo-, mapo- WM TBUICBO3MYIIHOTO O0JaKa, a TakKe TeIJIOBOE
W3JIy4YECHUE MOKAPOB.

JleTepMUHUPOBAHHBIE KPUTEPUU TIOKA3BIBAIOT 3HAYCHMSI TapaMeTpoOB oOmacHoro (axkTopa moxkapa, MpPH KOTOPHIX
HaOII0AAeTCs TOT UM UHOW YPOBEHB MOPAKSHUS JIFOICH.

B ciyuyae ucnonb30BaHUs IETEPMUHUPOBAHHBIX KPUTEPUEB YCIOBHAS BEPOSITHOCTH MOPAXKEHUS MPUHUMAETCS paBHOU 1,
€CJIM 3HAUYCHHE KPUTEPUS MPEBBIIIAET MPEAEIbHO JOMYCTUMbBIA YPOBEHb, U paBHOU 0, €CIM 3HaYECHHE KPUTEPHUS HE MPEBBIIIACT
MIPEJIEIIBHO JIOIYCTUMBIA YPOBEHB ITIOPAXKEHUS JTIOJIEH.

BeposiTHOCTHBIE KpUTEpHUM TOKa3bIBAIOT, KAKOBA YCJIOBHAs BEPOSATHOCTh MOPAKEHHUSA JIOJIEH MPU 3aJaHHOM 3HAYEHUH
omacHoro (pakropa noxapa.

Huxe npuBeieHbl HEKOTOPBIE KPUTEPUU TTOPAKEHUS JTHOJICH MePEUNCISHHBIMU BBIIIE€ OMACHBIMU (paKTOpaMHU MOKapa.

I. Kputepuu nopaxxeHusi BOJIHOW TaBJICHUS

JleTepMUHUPOBAHHBIE KPUTEPUU MOPAKEHUS JIFOJICH, B TOM YMCIIe HAXOMSIIUXCS B 3/]JaHUU, U30BITOUHBIM JABJICHUEM IPU
CrOpaHuM ra3o-, Mapo- WM MbUICBO3AYIIHBIX CMECEH B MOMEMICHUSX WM Ha OTKPBITOM MPOCTPAHCTBE MPUBEICHBI B TaOIHUIIE
[14.1.

B kadecTBe BEpOSTHOCTHOTO KPHUTEPHUS MOPAKEHUS HCIOIB3YETCS MOHSITHE
npoouT-pyHkuu. B obmem ciryuae npoout-gpyakuus P onuceiBaercst hopmysion:
r



P =a+bxInS, (I14.1)
r

rac a, b - KOHCTAHTBI, 3aBUCAIININEC OT CTCIICHU ITOPAKCHUSA U BUOA O6’I>€KTa;

S - ”HTEHCUBHOCTH BO3/ICHCTBYIOIIETO (haKTOpa.

CooTHOIIEHUS MEXIYy BEIWYUHONM P M yCIOBHOW BEPOSTHOCTBIO MOPAKEHUSA

r
yeJioBeKa npuBeeHo B Taonuie [14.2.

CreneHb nopaxeHus

N3066ITOYHOE
naBienue, klla

ITosnHOE paspyiieHue 30aHui

100

50%-e pazpyiieHue 31aHui 53
CpenHue MOBPEXKICHHS 3/TaHUIM 28
YMepeHHbIe OBPEXACHUS 30aHUH (TIOBPEXKICHUE 12
BHYTPEHHHUX

IIEPErOPOJIOK, pam, IBEpeH U T.11.)

Hwxaui mopor noBpexieHus Y€JI0BEKA BOJHOMN JABJICHUS 5
Marbsie noBpexaeHus (pa3ouTa 4acTh OCTEKJICHUS) 3
YcnoBHas Benuunna npobut-pynkuuu Pr

BEpOSTHOCTH |0 1 2 3 4 5 6 7 8
MOPAKEHUS,

%

Tab6mana [14.1

Taomuma [14.2



0 - 2,67 295 3,12 3,25 |3,36 [3,45 [3,52 |359 |3,66
10 3,712 |3,77 3,82 13,87 (3,92 [3,96 4,01 4,05 (4,08 [4,12
20 4,16 4,19 423 1426 429 |433 (4,36 (4,39 |4,42 4,45
30 4,48 14,50 453 14,56 4,59 |461 |464 |467 [469 (4,72
40 4,715 4,77 480 14,82 14,85 |487 1490 [492 [495 (4,97
50 5,00 5,03 505 508 |[510 |513 |[515 [5,18 |520 |5,23
60 5,25 5,28 531 533 [5,36 [539 |541 |544 |5/47 [550
70 5,92 5,55 5,98 561 564 |56/ |571 |574 |57/ [581
80 584 5,88 592 59 599 |604 16,08 6,13 |618 6,23
90 6,28 6,34 6,41 |648 |655 |664 |6,7/5 [688 |7,05 |7,33
99 7,33 |7,37 /41 |746 |751 |758 |7,65 |7,75 |7,88 8,09

[Ipu orcyrctBuM B Tabmuue [14.2 HeOOXOAMMBIX JAHHBIX 3HAYEHUS YCIOBHOM
BEPOSITHOCTH TOpaKeHUs desoBeka Q (a) B 3aBUCHUMOCTH OT 3HAUYCHHS
dj

npobut-¢pyHkuuu Pr onpenensiercs no ¢popmyiie:

2
1 Pr-5 U
Q (a) = ----—---—--- uHTerpan  exp(-----) x dU. (I14.2)
di [------ -0ECKOHEYHOCTh 2

JIst BO3/1€MCTBYSI BOJIHBI JJABJICHUS HA YEJIOBEKA, HAXO ISIIETocs BHE 3/1aHus, GOPMYJIbI ISl IPpOOUT-(QYHKIIUA UMEIOT BUI:
Pr=5,0-5,74 x InS; (I14.3)

42 13



P — ([14.4)

P I
HenbtaP
P e , (H45)
P P
0
+
|
R —— , (I14.6)
i 1/2 1/3
P xm
0

rJIe m - Macca TeJla YeJIoBeKa (JI0MycKaeTcsi MpUHUMAaTh paBHOM 70 Kr), Kr;
JlenpTaP - n30BITOYHOE HaBIICHUE BOJIHEI JaBlicHUs, [1a;
+
| - umnynbc BosiHBI JaBienus, [1a x c;
P - armocdepnoe naBnenue, Ila.
0
[TpoOuT-hyHKIMK 15 pa3pylIeHUs 31aHUNA UMEIOT BUJL:
JUTSI TSDKEJIBIX pa3pyIlIeHUM:



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

8,4 9,3

17500 290
VEY c—— )+ (=) (114.8)

HenvraP +

JUISL TIOJTHOTO pa3pyLICHHUS:

Pr =50-0,22xInV; (114.9)
7.4 11,3
40000 460
\VE) (— ) + () . (114.10)
HenpraP +

[Ipu oreHKe yCIOBHON BEPOSITHOCTU MOPAKEHUS YETIOBEKA, HAXOISAIIETOCs B
3IaHUH, CIEAYET MCIOJIb30BaTh MPOOUT-(QYHKIIMIO, ONPEACIsieMy0 o GopMyiam
(I14.7) - (I14.8).

II. Kpurepuu nopaxxeHus TEMIOBBIM U3IyYCHUEM

[Ipyn aHamuze BO3AEWUCTBUS TEIJIOBOTO M3IIYUYEHUS CJIEAYET pa3inyatrh Ciydau
UMITYJICHOTO W JIJIMTEILHOIO BO3JEHCTBUS. B mepBoM cityuae Kputepruem
MOpaKeHUS
ABJISIETCA J103a U3ayueHus: D (HampuMep, BO3/1I€MCTBHE OrHEHHOTO 11apa), BO
BTOPOM
- KpUTUYECKasi MHTEHCUBHOCTh TEIJIOBOTO M3JIy4YeHUs q (Hampumep,
BO3JICHICTBUE

CR
nokapa npoJiuBa).

Benuuunbl q 171 BOCTUTAMEHEHUSI HEKOTOPBIX TOPIOUUX MAaTEPUATIOB
MIPUBEJICHBI B

CR
tabmune [14.3, 1 pa3nuyuHbIX CTENEHEH Mopa)KeHusl YesloBeka - B Tadsuie 114.4.

Tabmauna [14.3

I
Marepuaiibl q , kBt/m2 |



| CR |

JpeBecuna (cocHa BIaxHOCTbIO 12%) | 13,9 |
JIpeBeCHO-CTPYKEUHbIC ITUTHI (TUIOTHOCTHIO 417 Kr/M3) | 8,3 |
Topd OpuxeTHbIN | 13,2 |

Topd kyckoBoi | 9,8 |

XJIOIIOK-BOJIOKHO | 7,5 |

CIoHuCTHIN INIACTHUK | 154 |
CreknoImiacTuk | 15,3 |

ITepramun | 17,4 |

Pe3una 14,8

Vroab 35,0

PynonHas kpoBist | 17,4 |

Kapton cepprit | 10,8

JlexopaTHBHBIN OyMaKHO-CJIOMCTBIN MIACTHK | 19,0 - 24,0 |
Meraionjiact | 24,0 - 27,0 |

[InuTa 1peBeCHO-BOJIOKHUCTAS | 13,0

[InuTa npeBecHO-CTpyKEUHAas | 12,0 |

IInuTa npeBecHO-cTpyxkeuHas ¢ otaenkou "[lomurien" | 12,0
[InuTa npeBEeCHO-BOJOKHHUCTAsI C JIAKOKPACOYHBIM MOKPBITUEM | 12,0 - 16,0

10 ICHHBIC ITOPOALI ACPCBA

Koska uckycctBeHHas | 17,9 - 20,0

CTexJIoIIacTuK Ha oJIMA()UPHOI OCHOBE | 14,0 |
JlakokpacouHble OKPBITHUS | 25,0 |

O6ou moromuecs [IBX Ha 6ymakHO# OCHOBE | 12,0 |
JInnoneym IIBX | 10,0-12,0

JInHONEYM ANKMIHBIN | 10,0

JInnoneym 1IBX Ha TkaHEBOW OCHOBE | 6,0-12,0 |
ITokpsITHE KOBPOBOE | 4,0-6,0 |

CeHno, conoma (pu MUHUMAJIBHOW BJIAXKHOCTH 110 8%) | 7,0 |

JlerkoBocIuiaMeHSIOIIKUECS, TOPIOYHE U TPYAHOTOPIOYHE | |
KUJKOCTH MPHU TeMIlepaType caMoBocIuiaMeHenus, °C: | |

300 12,1
350 15,5
400 19,9
500 u BeIIIIE 28,0 u BhIIIE |

Taomuma [14.4




Cremnenp mopaxeHus | NHTEeHCUBHOCTD |
| u3nydenus, KBt/m2 |

be3 HeraTuBHBIX ITOCIEACTBUN B TE€UECHHUE JIUTEILHOTO | 1.4 |
BpEMEHU | |

be3omnacHo 15 yenoBeka B Ope3eHTOBOM OJICKIe | 4,2 |

Henepenocumas 60mb uepes 20 - 30 ¢ | 7,0 |
Oxor 1 crenenu yepe3 15 - 20 ¢
Oxor 2 crenenu yepes 30 - 40 ¢

Henepenocumas 601b uepe3 3 -5 ¢ | 10,5 |
Oxor | crenenn yepe3 6 - 8 ¢ | |
Oxor 2 crenenu yepes 12 - 16 ¢ | |

Jlns mopakeHus dYelOBEKa TEIUIOBBIM H3JIYyYEHHEM BEJIMYMHA IPOOUT-
GbyHKIIUU onuchIBaeTCs OPMYJIION:

4/3
Pr=-128+256xIn(txq ), (I14.11)

rae t - a3hpexTuBHOE BpeMSs IKCIIO3UIIHH, C;

J - ”HTEHCUBHOCTbH TETIJIOBOTO M3Ny4deHus, KBT/mM2.

BenmnunHa »(Q@(EeKTUBHOIO BpEMEHHM SKCHO3UMLMU t ompenensercs 1o
dbopmymnam:

JUIsI OTHEHHOTO 11apa:

0,303
t=092xm ; (I14.12)

AJIA T1I07Kapa IIpoJinBa:
X

t=t + -, (I14.13)
0O u

rIe M - Macca roproYero BeIIeCTBa, YIaCTBYIOIIETO B 00pa30BaHUK OTHEHHOTO
mapa, Kr;



t - XxapakTepHOe BpeMms, 3a KOTOpPOE 4YeJIOBEK OOHapy>KMBaeT Moxap U

0
IPUHUMAET PEUIEHHE O CBOMX MAAJNBHEHIINX IEHCTBUAX, C (MOXET OBITh
IPUHATO
pPaBHBIM 5);

X - pacCTOSIHME OT MECTa PACIIOJIOKEHHSI YEIOBEKa 10 0€3011acHOM 30HbI (30Ha,
TJIe UHTEHCUBHOCTH TETNIOBOTO M3JIy4YeHUS MeHbIe 4 KBT/M2);

U - cpemHsisi CKOpOCTb ABM)KEHMS dYelloBeKa K Oe30macHoil 30He, M/c
(mpuHUMaeTCcst paBHOU 5 M/c).

VYcinoBHas BEpPOSITHOCTh TMOPAXEHHs UEJIOBEKa, IIOMaBIIEr0 B  30HY
HEMOCPEACTBEHHOTO BO3JEHCTBUS IIJJAMEHHM TIOXKapa MpoJiuBa MWiIK (akena,
MPUHUMAETCS paBHOM 1.

JUis moxapa-BCOBIIIKKA CIEAyeT NPUHUMATh, YTO YCIOBHAs BEPOSITHOCTh
MOpaKCHHsI YeJIOBEKa, MOMABIIETO B 30HY BO3JACHCTBUS BBICOKOTEMIIEPATYPHBIMU
IPOJIYKTaMU CTOPAaHUsSI ra30MapoBO3AYIIHOTO 00Jiaka, paBHa 1, 3a mpenenamu 3Tou
30HBI YCIIOBHAS BEPOSATHOCTDH MOPAXKEHUS YeJIOBEKa MPUHUMAETCs paBHOI 0.

[Tpunoxenue N 5
K MyHKTY 33 Meroauku

METO/IbI
OIPEJIEJIEHUS BPEMEHU OT HAYAJIA TIOXKAPA JI0 BJIOKPOBAHUS
DBAKYAIIMOHHBIX ITYTEN B PE3VJILTATE PACIIPOCTPAHEHUS HA
HIX
OITACHBIX ®AKTOPOB ITOXAPA 1 PACYETHOT'O BPEMEHU
DBAKYAITIU

(B pexn. ITpukaza MUC P® ot 14.12.2010 N 649)

[. Meton oripezenenust BpeMEeHH OT HaJalia
noskapa 70 OJIOKHPOBaHUS IBAKYAIIMOHHBIX MYTEH B pe3yibTaTe
pacnpocTpaHEHHUsI Ha HUX OMACHBIX (PAKTOPOB Mokapa

(B pex. [Ipukaza MUC P® ot 14.12.2010 N 649)

Bpemsi orT Hawyama moxapa A0 OJOKMpOBaHHMSI SBaKyallMOHHBIX NyTEH B
pe3yNibTaTe pacnpoCTpaHEHHs] HA HUX OMACHBIX (PAKTOPOB MOXkKapa OIpenessieTcs
myTeM BbIOOpa U3 MOJYYEHHBIX B pe3yjibTaTe€ PacueToB 3HAYCHHH KPUTUUYECKOU
IIPOJIOJKUTEIBHOCTH IT0Kapa MUHUMAJIBHOTO BPEMEHH



Ton = min{tip’tgPth%vtﬁf’} (I15.1)

Kputnueckass NpomOKUTENIFHOCTh TMOXapa M0 KaXJAOMy W3 OIACHBIX
(bakTOpoB ompenenseTcs Kak BpeMsl JOCTHKEHUS ATUM (PaAKTOPOM KPUTHIECKOTO
3HAUCHUS Ha MyTSAX dBaKyarMu Ha Bbicote 1,7 M oT mona. Kputndeckue 3HaueHuUs
M0 KaXJIOMY M3 ONAaCHBIX (haKTOPOB COCTABIISIOT:

0 MOBBIIIIEHHOU Temmepatype - +70 °C;

10 TEII0BOMY MOTOKY - 1400 B1/m2;

T10 TTOTepe BUAUMOCTH - 20 M;

110 TOHUKEHHOMY COJIep>KaHUI0 Kuciaopoaa - 0,226 Kr-m°:

10 KaXKJIOMY M3 TOKCUYHBIX Ta3000pa3HbIX MPOTYKTOB TOPEHUS

(CO2-0,11 kr-m* CO - 116-107 sr.n® HCL - 23-10° kr-m®),

JUiss  onMcaHusi TEpMOra3oJMHaMHUYECKHX [1apaMeTpOB I0XKapa MOTYT
OPUMEHATBCA TPHU BHUAA MOJEIEH: HWHTErpajbHbIE, 30HHBIE (30HAIbHBIE) U
MIOJIEBBIE.

BriOop KOHKpeTHOW MoOJeau pacyeTa BpEeMEHH OJOKUPOBAHMS IyTel
ABAKYallMH CIEAYET OCYIIECTBIISITh, UCXOS U3 CIEAYIOIIUX IPEATIOCHUIOK:

WHTETPAIIbHBIA METOJ:

IUTSL 3JaHUM, COJEpKAIUX PA3BUTYI0 CUCTEMY MOMEIIEHUH Manoro oobema
IPOCTOM T€OMETPUUECKON KOHPUTYpaLIUK;

JUIsL TIOMEUIEHWH, T/1€ XapaKTEpHbIM pa3Mep ouara IoXapa COU3MEpPUM C
XapaKTEPHBIMA pa3MepaMy IOMEUIEHUS M pa3MeEPbl MOMEIICHHUS COU3MEPHMBI
MeXIy coOoW (JIMHEWHBIE pa3Mephl MOMEMICHUS! OTIWYAloTCA He Oojiee 4eM B 5
pas);

IUIA TPEBAapUTEIbHBIX PAcueTOB C LEJbIO BBISBICHUS HauOoJee OMaCHOTO
CLIEHapHs M0Kapa;

30HHBIN (30HAJIBHBIN) METO/I:

Ul TIOMEIIEHWM W CHCTEM TIOMEIIEHUH MPOCTOM TIE€OMETPUYECKOU
KOH(Urypanuu, JHHEHHbIE pa3Mepbl KOTOPBIX COM3MEPUMBI MEXKIY COOOMU
(JluHeliHbIE pa3Mepbl MOMEUIEHUsl OTJIMYAaloTCAd He Oosiee yeM B 5 pa3), Koraa
pa3Mep odara mokapa CyleCTBEHHO MEHbIIE pa3MepPOB MOMEILIEHNUS;

JUsl pabOYMX 30H, PACIOJIOKEHHBIX Ha Pa3HbIX YPOBHAX B Mpeaenax OAHOTO
nomenieHus (miomaaku o0cyKUBaHUsI 000PYI0BaHUs, BHYTPEHHUE STAXKEPKU U
T.J1.);

II0JIEBOM METOL:

JUIS  TIOMELIEHUN CIIOKHOM TIeoMEeTpUYEeCKOH KOH(PUIYypaluHu, a Takke
NOMELIEHUI ¢ OOJIbIIMM KOJMYECTBOM BHYTPEHHUX IIperpan (Hampumep,
MHOTOCBETHBIE IPOCTPAHCTBA C CUCTEMOM rajepei U MPUMBIKAIOIIUX KOPUIOPOB);

IUIsl TIOMEIIEHUH, B KOTOPBIX OJHMH W3 N€OMETPUYECKUX Pa3MEpOB Tropaszio
OoJibiie (MEHbIIIE) OCTATBHBIX (TOHHEINIH, 3aKPBIThIC Tajiepeu U T.1.);

JUI WHBIX CIy4aeB, KOTJa MPUMEHUMOCTb WM MHPOPMATUBHOCTH 30HHBIX U
WHTErPAJIbHBIX MOJIEJIE BbI3BIBAET COMHEHHE (YHHKAJIbHBIE COOPYKEHUS,
pacmpocTpaHeHre Toxkapa mo ¢acagy 3AaHHs, HEOOXOAMMOCTh yueTa padOThI



CHUCTEM TMPOTUBOIIOKAPHOU 3aIUTHI, CTOCOOHBIX KAaY€CTBEHHO U3MEHUThH KApTUHY
noxkapa u T.11.).

[Ipu paccMOTpeHHH ClIEHAPHEB, CBSA3AHHBIX CO CTOpaHWEM ra3o-, Mapo- WU
NBUICBO3AYITHOW CMECH B TIOMEIIEHWH Kareropun A wunum b, ycnoBHas
BEPOATHOCTH MOPAKEHUS YEJIOBEKa B STOM IMOMEIICHWH NMPUHHUMAETCS paBHOU 1
IIpU CTOPAaHUU Ta30-, apO- WIH MBIJICBO3AYIIHOW CMECH B STOM MOMEIIEHUH IO
3aBepIICHUs dBaKyaluu Jroei 1 () mociie 3aBepIIeHNs YBaKyalluu JIIOICH.

Jist  moMemieHus — o4ara  Ioxapa,  yAOBICTBOPSIONIETO  KPUTEPUAM
MPUMEHEHUSI UHTETPATLHOTO METO/Ia, KPUTHUYECKYIO MPOOIKUTEIHHOCTD TTOXKapa

by (c) mo yCIOBHIO JOCTHKEHHUS KaXJbIM M3 ONACHBIX (DAKTOpPOB MoOXkapa
npeeiabHO JOMYCTUMBIX 3HAUEHMH B 30HE MpeObIBaHUA JIOAeH (paboueil 30HE)
MO>KHO OIICHUTH TI0 (popMyIiam:

IO TIOBBILICHHON TeMIIEpaType:

1/n
o {5.[170_t}}
A (273+t,)-Z . (I15.2)

I10 IMOTCPC BUANMOCTH:

A 1/n
o B nl[_ Vv In@05-a-E)
7oA l,-B-D,-Z

; (I15.3)
10 MTOHMKEHHOMY COJICP/KaHUI0 KHCIIOpOa:

- 17 1/n

- -5 (115.4)

0 KaXJI0MY U3 Ta3000pa3HBIX TOKCHYHBIX MMPOTYKTOB TOPCHUS:

-1
£ = Bon|(1- X
7 A B-L-Z

5_ 353-C,V
1-¢)n-Q (115.6)

1/n

. (I15.5)

rae © - HauanbHAs TeMIlepaTypa Bo3/lyxa B nomeuienuu, °C;



B - pa3smepHBIii KOMIUIEKC, 3aBUCAIINNA OT TEIUIOTHI CTOPAHHS MaTepualia H
CBOOOJIHOT0 00BbEMA ITOMEIIIEHHS, KT

N - Moka3aTelb CTEICHHW, YYUTHIBAIOIIMA M3MEHEHHE MAacChl BBITOPAIOIICTO
MaTepHaia BO BpEMEHHU;

A - pa3MmepHBI MapaMeTp, YYMTHIBAIOIIMKA yIEIbHYI0 MAacCOBYIO CKOPOCTB

BBITOPAHHS TOPIOYETO BENIECTBA H IUIOMAb T0XkKapa, Kr/C';

Z - 0Oe3pa3MepHBI  MapaMeTp, YYWUTHIBAIOUIMM  HEPaBHOMEPHOCTH
pacripeielieHus oracHoro (akTopa 1okapa Mo BbICOTE TOMEILEHMS;

Q - HU3MIas TemioTa cropanus Marepuana, M/x/kr;

Ce. yaenbHast u300apHas TeMJI0eMKOCTh Bo3ayxa, MJIK/Kr;

? - KO3 PUIIUCHT TEIIONOTEPb;

- kO3 GUIHUEHT TOJTHOTHI TOPEHUS;

V - ¢cBOOOIHBIN 00BEM ITOMEIIEHUS, M3;

@ - k03(pPULHEHT OTpaKEHUS MIPEAMETOB Ha My TIX IBAKyalUH;

E - maganpHOE OCBEIICHUE, JIK;

I”P - OpcaciibHas JaJbHOCTb BUAUMOCTHU B JbIMY, M;

Dy JIBIMOOOpa3yIolasi CiocOOHOCTh ropsiero Marepuania, Hm-m2/kr;

L - ynenbHBIM BBIXOJ TOKCUYHBIX Ta30B IPU CropaHWM 1 Kr Troproyero
BEIIIECTBA, KI/KT;

X - OpeaesbHO JOMYCTUMOE COJICp)KaHHE TOKCHMYHOTO ra3a B TMOMEIICHUU,
Kr/m3;

Lo, - yIENbHBIN pacxo/ KUCIOPOa, KI/KT.

CBoOOAHBIE  00bEM  IMOMELIEHUSI COOTBETCTBYET  PA3HOCTU  MEXAY
TEOMETPUYECKHUM O00BbEeMOM U 00BEMOM OOOpYJOBaHUS WJIH MPEAMETOB,
HaXOASAIMUXCsl BHYTpH. [Ipy OTCYTCTBUU NaHHBIX AOITyCKAeTCsl CBOOOIHBIN 00beM
npUHUMATh paBHBIM 80% reoMeTpuuecKoro oobemMa MoMeIIeHuUS.

Ecnu nmop 3HakoM jorapudma noiyyaeTcsi OTpUIATeNIbHOE YHCII0, TO JaHHBIN
OTIACHBIN (PaKTOp MOXkKapa MOKET HE YUUTHIBATHCSI.

[Tapametp Z onpenensiercs mo ¢popmyIie:

Z :—-exp(1,4—j
H H) mpuH < 6 m, (I15.7)

rjae h - BeicoTa paboueit 30HbI, M;
H - BeICcOTa MOMENICHNS, M.
Bricota paboueii 30HbI onpeensiercs mo Gpopmyie:

h= h[m +1,7—0,5'5 (HS 8)

rae Nur BBICOTA IUIONIAJKH, HAa KOTOPOW HAXOAATCS JIFOAM, HAJA IOJIOM

MMOMEILICHMS, M;



0 - pasHOCTb BBLICOT 10, paBHAs HYIO IMPH TOPU3OHTAILHOM €r0
PACIIONIOKEHUH, M.

Cnenyer uMeTh B BHAY, YTO HaWOOJBIIEH OMACHOCTH TIPU IMOXKape
MOABEpPraroTcsl JIIOAU, Haxojasimmecs Ha Oosiee BbIcOKOoM oTMmerke. [lpu
OTIPE/ICICHUH HEOOXOAMMOTO BPEMEHM 3BaKyallMH CJICIyeT OPUEHTHPOBATHCS Ha
HauOojiee BBICOKO pPACIOJOXKEHHBIE B IOMEIICHUH YYaCTKU BO3MOXKHOTO
npeObIBaHUSI JIFOCH.

[TapameTpsl A ¥ n ONPEAEISIOTCS CICTYIONTUM 00pa3oM:

JUISL CITy4asi TOPEHUs KUJKOCTH C YCTAaHOBUBILIEUCS CKOPOCTBIO:

A=W F npu n = 1; (I15.9)
JUISL CITy4ast TOPEHUS KUIKOCTH C HEYCTaHOBHUBILEHCS CKOPOCTBIO:

A 067, -F

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

JUIsL  cy4yas KpPYroBOTO paclpOCTPAHEHMs] IUJIaMEHU 10 TMOBEPXHOCTH
TOPIOYEro BEIECTBA UM MaTepHaa:

A=105-%, 'VZ, npu n = 3; (I15.11)

JUIsl BEPTUKAIIBHOM WM TOPU30HTAJIBHOW IOBEPXHOCTH TOPEHUS B BUIE
OpsIMOYIOJIbHHKA, OJHA M3 CTOPOH KOTOPOrO YBEIMYMBAETCA B JABYX
HaIIpaBJIEHUSX 34 CUET PACIPOCTPAHEHUS TUIAMEHHU:

A=Wp-vb npu n =2, (I15.12)

rge TF - ylielibHas MaccoBasi CKOPOCTh BBITOpaHUs BELIECTBA, KI/(M2:c);

F - miomaas nmposivBa >XUAKOCTH;

fcr- BpeMs yCTaHOBJIEHHUS CTAMOHAPHOTO PEXKUMA TOPEHHUS JKUIKOCTH, C;

V - TMHEWHAas CKOPOCTh PACIPOCTPAHEHUS IIJIAMEHH, M/C;

b - mepreHAMKYISIPHBIA K HANpPaBJICHUIO JBIKCHHS TUTAMEHU pa3Mep 30HbBI
rOpeHus, M.

Cnyuail (pakenbHOrO ropeHusi B NMOMEIIEHUU MOXET PacCMaTpUBaThCS Kak
rOpEHUe XUAKOCTH C YCTAaHOBUBILIEHCS CKOPOCTBIO C IIApaMeTpoM A, paBHBIM
MacCOBOMY pacxoJy HCTEUEHHUs TOPIOYEro BELIECTBA M3 O0OpYyIOBaHUS, H
IIOKA3aTEeJIEM CTENIEHU N, PaBHBIM 1.

IIpu oTcyTcTBHM cnielUalIbHBIX TpeOOBaHUM 3HaueHHs ¢ U E npuHuUMaroTcs

paBHbIMU 0,3 1 50 JIK COOTBETCTBEHHO, a op paBHbIM 20 M.



IIpn pacnonoxeHuM JIIOAEH HA PA3IUYHBIX 110 BBICOTE IUIOLIAJKAX
KPUTUYECKYIO IPOAOJDKUTEIBHOCTh IOXKapa CIEAYyeT ONPENENATh Ul KaXKIOu
IIJIOILAIKY.

II. MeTon onpeniesieHrs: paCueTHOIO BPEMEHU dBAKyalluu

PacuerHoe BpeMs sBakyauuu JroAeu t U3 NOMEIIEHUHN U 3JaHU1
YCTaHAaBIUBAOT
P

[0 pacyeTy BPEMEHU JABWKEHHUS OJHOTO WJIM HECKOJIBKUX JIFOJICKMX ITOTOKOB
yepes
IBaKyallMOHHbIE BBIXOJAbI OT HauOoJee YIAJICHHBIX MECT pa3MELICHUS
JIoIen
HEIMOCPEICTBEHHO HAPYXKy WK B 0€30MaCHYIO 30HY.

[Ipu pacuere Bechb IMyTh ABMXKEHHS JIIOJICKOTO IMOTOKA MOJPA3JEISIIOT Ha
y4acTKH (IpoXoJ, KOPUAOP, IBEPHOIN IPOEM, JECTHUUHBIA Maplll, TaMOyp) JUTMHOU

by LIMPUHON % HauabHbIMHU y4aCTKaMU SIBJISIFOTCS TPOXOJIbI MEXYy pabounMu

MecTamH, 000py0oBaHHeM, psaamMu Kpecen u T.1. [Ipu ompenenenun pacyeTHOro
BPEMEHH 3BaKyallul YYUTHIBACTCS MPOITYCKHAs CIIOCOOHOCTh BCEX MMEIOIIMXCS B
MOMEIICHUSX, Ha ATaXaX U B 3/IaHUU PBAKYAIIMOHHBIX BBIXOJIOB.
(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)
[Ipu ompexneneHnn pacyeTHOrO BPEMEHHU JITTMHY U IIUPHUHY KaXKJIOTO ydacTKa
My TH
ABaKyalluy 75l MPOSKTUPYEMBIX 3[JaHUI U COOPYKEHHUN MPUHUMAOT 110 TIPOEKTY,
a st
CYLIECTBYIOIUX - MO ¢akry. JIuHy MyTH MO JECTHUYHBIM MaplliaM, a TAKKe
o
naHjaycaM M3MEpSIOT MO JUIMHE Mapiua. [nuHy myTu B ABEpHOM Mpoeme
MPUHUMAIOT
paBHOM Hymio. [Ipoem, pacmosiokeHHBI B CTEHE TOJIMHOM Oosee 0,7 M, a
TaKKe
TaMOyp CJeayeT CUUTATh CaMOCTOSITENIbHBIMH Y4aCTKaMH FOPU30HTAIBLHOTO
MyTH,
UMEIONTIMH KOHEUHYIO JUTHHY | .
[
PacueTtHO€e Bpems sBaKyaluu JIOJEU t CIEAYET ONPENETIATh KAK CYMMY
BpPEMEHH
P
JIBUKCHHMSI JTIOJICKOTO MOTOKA MO OT/IEIbHBIM Y4acTKaM MyTHu t 1o dopMmyIie:
|

t=t+t+t+..+t, (I15.13)
P 1 2 3 i



rae t - Bpems ABMKEHUS JII0JICKOTO MOTOKA Ha MEPBOM (HAYaIbHOM) y4acTKe,
1
MUH.;
t, t, ... t - BpeMs IBWKEHUsS JIIOACKOIO IMOTOKA HA KaXIOM W3
2 3 [
CIIEIYIOLINX TTOCIIE IIEPBOTO YYaCTKa IyTH, MUH.

BpeMmst 1BWKEHHUS JIFOJICKOTO TIOTOKA 1O TIEPBOMY YYacTKy ITyTH t, MUH.,
I
ompenenseTcs mo Gopmyie:

t = (115.14)

rae | - qmHa mepBoTo yyacTka myTH, M;
1

V - CKOPOCTb ABHKEHUS JIFOACKOTO TIOTOKA IO TOPH30HTAIBHOMY IyTH Ha

1
NepBOM ydacTke, M/MUH. (ompeaenstoT mo Tabmnuue [15.1 B 3aBHCMMOCTH OT
wioTHocTH D).

[170THOCTH OJIHOPOJHOTO JIIOJCKOTO MOTOKAa Ha MEPBOM ydacTke mytd D

[
omnpenensercs no Gopmyie:

N xf

1
D = e , (I15.15)
1

1 x nexpra
1 1

rae N - uncio Jiroei Ha IepBOM y4acTKe, uel.;
1
f - cpeansis oA s TOPU30OHTATBHON MPOSKINN YE€JIOBEKa, M2, IPUHAMAEMas
pasHoii 0,125;
JeJbTa - IMUPUHA TIEPBOTO y4acTKa IMyTH, M.
1
CkopocTh V JBUKEHHUS JIFOJCKOTO TTOTOKA HA YYAaCTKaX MyTH, CJIEAYIOIINX
IoCIIe
1
MEePBOTO, MPUHUMAIOT IO Tabymile 5.1 B 3aBUCUMOCTH OT MHTCHCUBHOCTH
JIBMOKCHUS



JIIOJICKOTO TOTOKA MO KaXJ0MY U3 ATUX YYAaCTKOB ITyTH, KOTOpasi OnpeaeisieTcs
TUTSI
BCEX YYaCTKOB ITyTH, B TOM YHKCJIE U IJIs1 ABEPHBIX IPOEMOB, IO opMyIie:

g X aenbTa
i-1 i-1
e —— (I15.16)
1 JeJIbTa
|

r7e JeNbTa , IeJbTa - MIMPUHA PaCCMATPUBAEMOrO 1-TO U MPEAIIECTBYOIIETO
[ -1

€My y4acTKa IyTH, M;

g, q - MHTEHCHUBHOCTHU JBUKEHUS JIOJCKOIO MOTOKA MO pacCMaTPUBAEMOMY

-1
I-My ¥ TIPEAMIECTBYIONIEMY Y4aCcTKaM ITyTH, M/MUH.

MHTEHCUBHOCTD JBUYKEHUS JIHOJICKOTO MMOTOKA HA MEPBOM Y4acTKe MyTH = q

-1
onpenenstor o tadauue I15.1 no 3HaveHutro D, ycraHOBIEHHOMY MO
bopmyie
1

(I15.15).

Taomuma I15.1
NHTEHCUBHOCTH M CKOPOCTH ABUKEHUS JIFOJCKOTO IMMOTOKA

Ha pasHbIX Y4aCTKax HyTeﬁ 9BaKyallnu B 3aBUCUMOCTHU
OT INTIOTHOCTH ITOTOKA



[LnotHOCTH |I'OpM3OHTAIBHBIN JBepHoit |JlecTHuiia BHU3 JlecTHHna BBEpX

notoka D, |myTh IPOEM,

M2/m2 CKOpPOCTb | MHTEHCUB- |MHTEH- |CKOPOCThb | MHTEHCUB- |CKOPOCTb | IHTEHCHUB-
v, HOCTb (, CHUBHOCT® |V, HOCTb (, v, HOCTb (,
M/MHH. | M/MHH. g, M/MHH. | M/MUH. M/MHH. | M/MHH.

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 Oosee

HpI/IMG‘{aHI/Ie: HMHTCHCUBHOCTL ABHWIKCHHUSA B ABCPHOM IIPOEMC IIPH IINIOTHOCTH

notoka 0,9 m Oonee, paBHas 8,5 M/MHH., yCTAaHOBJIEHA JJIsl IBEPHOTO MTpoeMa
mupuHor 1,6 M u Gosiee, a Ipu IBEPHOM MPOEMe MEHbIIIEN ITMPUHBI MHTEHCUBHOCTh
JBIKEHUS CIEAYET ONpeaensiTh no opmyne q = 2,5 + 3,751enbTa.

Ecnu 3nauenue q, onpexaensemoe no dopmyne (I15.16), Menbiie uim paBHO

q , TO BpeMs IBM)KECHUS 10 YYACTKY IIyTH t , MUH., PABHO:




max I

t=-, (I15.17)

IIPU 3TOM 3HAYCHUS ( , M/MHH., CJICAYeT TPUHUMATh PABHBIMH:
max
16,5 - 171 TOPU3OHTATBHBIX MTYTEH;
19,6 - 1151 ABEPHBIX MPOEMOB;



16,0 - g NecTHUILI BHUS,
11,0 - o151 IECTHUIIBI BBEPX.
Ecnu 3Hauenue q, ompenenenHoe no dopmyne (I15.16), Gonbiie q , TO
i max
IIUPHUHY JIeJIbTa JAHHOTO YJacTKa IyTH CIICAyeT YBEIUIMBATh HA TaKOE
3HaYeHUE,
i

IPU KOTOPOM COOTIOAETCS YCIOBUE:

g <=¢q . (I15.18)
I max

[Ipu HeBO3MOXHOCTH BbIMOJHEHUST ycioBus (I15.18) WHTEHCUBHOCTH U
CKOPOCTb JBM)KEHHS JIIOJICKOTO MOTOKA MO YYAacTKy 1 ONPEAENSIIOT MO Tadauue
[15.1 mpu 3Hayenun D = 0,9 u OGonee. Ilpu 3TOM cienyeT y4yuThIBaTh BpeMs
3aJIepKKU JBUKEHUS JTIOJEH U3-3a 00pa30BaBLIETOCS CKOIUICHUS.

Bpemst 3amepxku t  JBMXKEHHMS Ha ydacTKe 1 W3-3a 0Opa3oBaBILETOCS
3a1
CKOIUIEHHS JIIOJIEW Ha TpaHULE C MNOCIEAYIOIMM ydacTkoM (i+1) onpenensercs
1o

bopmyie:
[ 1 1
L B B ), (I15.19)
3a]1 q X JenbTa q X JenbTa
D i+1 [ [

rae N - KoJIM4eCcTBO JIFOAEH, Yell.;
f - TuTOTIIaIb TOPU3OHTAILHOM MTPOSKIIMH, M2;
( - UHTCHCHBHOCTbH JBIJKEHHUS uepe3 yuacTok (i+1) mpu mumotHOcTH 0,9 1
D
0osee, M/MMH.;
JenbTa - MIUMPHUHA Y4YacTKa, M, IPU BXOXKJIEHUHU HAa KOTOPBIM 00pa3oBajIoch
i+1
CKOIUICHUE JIFOJICH;
( - UHTEHCUBHOCTb JBUKEHUS HA y4acTKe 1, M/MUH.;
[
JeNIbTa - MIMPUHA IPEIIIECTBYIOLIETO YUacTKa 1, M.
|

Bpewmst cymecTBOBaHUS CKOIUIEHUsI t  HA YJacTKe 1 OIpenemsieTcs mo GopMmyiie:
CK

R . (I15.20)



CK q xb
D i+l

PacdyeTHOoe BpeMs 3BaKyaluH IO YYacTKy i, B KOHIIE KOTOPOTO Ha TPAHMIIE C
ygacTkoM (i+1) 0Opa3oBajgoch CKOILJIEHHUE JII0JIEH, paBHO BpEMEHHU
CYIIIECTBOBAHHUSI
ckorieHus t . PacdeTHoe BpeMs »dBaKyalMiM 110 YYacTKy 1 JOITyCKaeTCs

CK

ompenensaTs o Gopmye:

{ =4t (I15.21)

[Ipu cnugaHMM B Hayaje ydacTka 1 JIByX M OoJiee JIF0JICKMX IMOTOKOB (puc.
[15.1) UHTEHCUBHOCTH IBUXKEHUS ( , M/MHH., OTIpeaeiseTcs no Gopmyie:
i

SUMQ X nmenbra
i-1 i-1
§ P ——— , (I15.22)
1 neJbpTa
|

r7i€ - UHTEHCUBHOCTD JABMKCHUS JIOJCKUX MOTOKOB, CIIMBAIOIINXCS B HaUaje
-1
ydacTka i, M/MUH.;
JenbTa - MIMPUHA YYaCTKOB MyTH CIAUSHUS, M;
-1
JIeNbTa - MIMPUHA PACCMAaTPUBAEMOTO y9acTKa My TH, M.
[
Ecnu 3nauenue q, ompenenenHoe no dopmyne (I15.22), Gonpiie q , TO
[ max
MIMPUHY JeNIbTa JaHHOTO Y4acTKa MyTH CIIeyeT yBeININBaTh Ha TAKOE
3HAuYCHHUE,
i
4yT00BI coOmoganocs ycinoBue (I15.18). B atom cinyuyae BpeMs ABMXKEHUS IO
y4dacTky 1 onpenensiercs no popmyne (I15.17).
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1 — nauano yuacmka i

Puc. I15.1. Caugaue mr0ICKUX MOTOKOB

[Ipunoxenue N 6
K MyHKTY 45 MeTonuku

PEKOMEH]TYEMbII METO/]]
OIPEJEJIEHMA YV AEJIBHBIX HACTOT PA3JIMUYHBIX TUIIOB
PA3SI'EPMETU3ALINN
MATUCTPAJIBHOI'O TPYBEOITPOBOIA

(BBeneH IIpukazom MUYC P® ot 14.12.2010 N 649)

VoienbHas dYacTtora pa3repMeTH3allMd JIMHEMHOW 4YacTH MaruCTpaibHOTO
TpyOONPOBO/A ONPEAEIISIETCS CIETYIOIIMM 00pa3oM:
a) Ha OCHOBE CTaTUCTUYECKUX JIAHHBIX OINpeaensercs O0a3oBas 4YacToTa

Acp )

pasrepMeTu3aluu [Ipr OTCYTCTBMM JaHHBIX U1 BHOBb IPOECKTHUPYEMBIX

MarucTpalbHbIX TPYOOIIPOBOJOB JIOMYCKAETCS Acr IIPUHAMATh PaBHOMU:

-7 4 1
1,4-107 rox™ M” ;19 MarmcTpaIbHBIX ra30MPOBOIOB;

-7 1 4
2,7-10°" ron™ M”11 MarucTpanbHBIX HEPTEIPOBOIOB;

0) BBIICIAIOTCS paccMaTpUBaeMble IMpPH TNPOBEIACHHUHM PACUETOB THUIIBI
pasrepMeTU3aLun:
JUIsL MaruCTpaibHbIX ra30IPOBOOB:



J = 1 - mpokosbl (TpEmIMHBI, TOYEYHBIE OTBEPCTHSI), OMpEAeIsieMble Kak
OTBEpCTUs ¢ tuameTpoM 20 Mm;

] = 2 - otBepcTUA C AMAMETPOM, paBHBIM 10% OT quameTpa MarucTpajibHOTO
TpyOOIpoBOAA;

] = 3 - pa3peIB, OmpenenseMblii Kak 0Opa30BaHHE OTBEPCTHS Pa3MEPOM,
PaBHBIM AUAMETPY MarucTpajibHOTO TPyOONpOBOAa;

TSI MaruCTPATbHBIX He(PTEIPOBOIOB:

j =1 - "cBumm" - orBepctus ¢ xapakrepHbiMu pasmepamu 0,3-Lp/D (Lp -
XapakTEepHbIM pa3Mep NPOAOJBHOM TpemuHbl, D - YCIOBHBIM JUaMeTp
MarucTpajbHOTO TpyOoIpoBoaa), miuomanas nedexrtnoro orsepctusi - 0,0072-So
(S0 - rToMaAb MOMEPEYHOro CEUEHUSI MArUCTPAILHOTO TPYOOIIPOBO/IA);

J = 2 - TpeuwHbl, XapakTepHbiii pasmep 0,75-Lp/D, miomans aepeKTHOrO
otBepctus - 0,0448-So;

J = 3 - "TuIbOTHHHBIA" pa3pbIB, XapakTepHbId pasmep 0,75-Lp/D, minomians
nedexTHoro orBepcetus - 0,179-So.

JlommyckaeTcsi TMpU COOTBETCTBYIOIIEM OOOCHOBAHWW YYHTHIBATH M JAPYTHE
THUIIBI pa3repMeTU3allny;

B) paccMaTpHUBAIOTCA LIECTh NPUYMH pazrepmerusauuu (1 =1 ... 6 - Tabnuia
[16.1);

r) yAelbHAas 4acToTa pa3repMETH3allMd JIMHEHHOW 4YacTH MarucTpalbHOTO
TpyOompoBoAa JUisl j-TO THUIA pa3repMeTHU3alMu Ha Y4acTKe m TpyOoIrpoBona
omnpeaesieTcs 1mo hopmylie:

2,(M) = Ay 6 f,(m)/100
2 ,(I16.1)

rac ;LCP - 6a3013a51 qacToTa pa3recpMEeTu3aiu MaruCTpaJlbHOI0O pr6onp013011a,
-1
ToJ

b
f.(m - .
i (M) OTHOCHTEJIBHAS JOJIA 1-OM NPUYUHBI pa3repMeTu3anuu JUiA J-ro TUIla
pasrepMeTH3alii Ha y4acTKe M MarucTpajibHOTO TPyOOIpoBOa;

f.
1) BETUYHMHBI | JJI1 PA3IMYHBIX TUIIOB Pa3TePMETU3AINK IS Pa3THYHBIX
Y4aCTKOB MarucTpajgbHOTO TPyOOIPOBOAa ONPENESIOTCS 10 (hopMyIam:

f="H. -k -k, -k

ljep “me “smo unb mpl, (H6.2);

1j =

f,, =1

2j

2o Koo (116.3);

fsj = f3jcp : kzcmc ) k7<"3 , (H64)7

4j =

pip " k()c() . knep2 , (H6,5),



i = T K (116.6);

o) = Toir | (116.7);

rae kmc, ksm, kHHﬁ, on - IOTIPABOYHBIE KOIDDUITUEHTHI,

omnpezaensieMble mo Tabmume I[16.2 ¢ yd4eToM TEXHHMYECKHX XapaKTEpUCTHUK
MarucTpajbHOTO TPYOOTpPOBOIA.

knepl’ kﬁo’ kK}’lj" k()@d’ k"CPZ’ k

Taomuma I16.1

CpenHectaTuCcTUYECKAs! OTHOCUTENbHAS JOJISI aBAPUU, BBI3BAHHBIX
JTAHHOW MIPUYMHOM, HA MaruCTpaIbHBIX TPYOOIPOBOIAX

[Tpyuunna | CpenHectaTUCTHYECKAs OTHOCHTENIBHAS JOJISI aBAPHUH,
BBI3BAHHBIX JaHHOU npuunHOM, f  (m), % |
ijep
—| I I I
MTPOKOJTBI | OTBEpPCTHE | pasphiB | BCETO
(TpeuuHsl), | |
TOYCYHBIC
OTBEPCTHS
|

I I I
i=1|BH|eIHHee Bosneiictaue | 13,2/16,8 | 26,6/26,2 | 9,7/6,5 || 49,5 |
I | I

I I |
i =2 | Bpax ctpoutensctna, | 10,6/11,3 | 4,7/46 | 1,206 | 16,5 |
I[ecbelKT MaTepuanoB | | |

I I |
i=3|K0}|)po3Hﬂ | 15,2/15,2 | 0,2/0,2 | o0 | 154 |

i=4||I[BI/I>KeHI/Ie rpyHTa,I | 1,8/2,2 | 2,2/2I,2 | 3,3/2,9 | 7.3 |
BBI3BAHHOE | |
IPUPOTHBIMU | | | | |
SIBJICHUSIMH | | | | |




I I |
i=5|011}1/161<1/1 onepatopa | 3,0/3,0 | 1,6/1,6 | o0 | 46 |
I | I

| | |
I I |
i =6 | [pouwue u | 6,565 | 0202 | 00 | 67 |
HCU3BCCTHBIC ITPUYHHBI | |
| | |
| ! | ! |
I

I |
|1/1Torlo | 50,3/55,0 |35’51/35’O|| 14,2/10,0 | 100 |

[Ipumeuanune. B uucnurene NpUBENCHbI 3HAYCHUS [UJII MarucTpajibHBIX
ra3onpoBOJIOB, B 3HAMEHATEJIE - MarucTpaibHbIX HE(TEIPOBOIOB.

Taomuma [16.2

[TonpaBounbie KOADHULHEHTHI K CPEAHECTATUCTUYECKOM
OTHOCHUTENBHOM 10 aBAPUH

I
[TonmpaBouHskIit KO3GGUITHEHT | 3Ha4YeHue MOMpPaBOYHOTO |

ko3 dunreHTa |
| |
[TonpaBounsIil k03 unment k , 3aBucAIIMA OT | k = |
TC TC
TOJIIIIMHEI CTEHKU TPYOOTIPpOBOA AeTbTa (MM) | = exp[-0,275(nenpTa-6)] |

[TonpaBounsiit ko3pduuuent k , 3aBucAuIMii OT| |

3T
MUHHUMAaJIBHOM TIIyOUHBI 3aJI0KeHUs TpyOonpoBoja (M): | |
Menee 0,8 m; | k =1
| e |
ot 0,8 1o 1 m; | k =093 |
| e |
bonee 1 M | k =0,73 |
e

[lonpaBounbiii koad¢uuuent k  ans yqaCTK0B|
HHO




MEePEX0JI0B, BBIMIOTHEHHBIX METOJIOM HAKJIOHHO |
HarpaBiieHHoro O0ypeHnus (nanee - HHB): |
Ha y4acTKaX dTHX MEPEX0/I0B; k =
HHO |
BHE 3THX Y4aCTKOB | k =1

I I
[TonpaBounsbrii ko3 duiiueHT k  mepexomos I1epe3|

nepl
HCKYCCTBEHHBIE ITPEMNSATCTBUS: |
Ha NEpexXoJax 4Yepe3 aBTOJOPOTH, >KEJIE3HbIC |
JOPOTH U NHKEHEPHbIE KOMMYHHKALUU; |
BHE MEPEXOJ0B JMOO HAa HUX MPETYyCMOTPEHBI |
3aluTHBIE QYTIAPHI (KOKYXH) U3 CTAIbHBIX TPYO
C repMeTu3aleil MeXXTPYOHOro MPOCTPAHCTBA

I |
[TonpaBounblii ko3 Puiment k , yUII/ITBIBaIOH_II/If/'Il

6n | |
NPUMEHEHNUE MaTepuaioB U CPEACTB KOHTPOJS IMpH
CTPOMUTEIBCTBE:!
s TpyOONpOBOJOB, IOCTPOEHHBIX B|
COOTBETCTBUHM C TpPeOOBAHUAMU HOpMaTI/IBHBIX|
JOKYMEHTOB; | |
IPU UCIOJIb30BaHUHU YIIYUILIEHHBIX MaTepuajoB Hl
JOTIOJIHUTENBHBIX CPEICTB  KOHTPOJIS npn|
CTPOUTENHCTBE M MOCIEAYIONIEH 3KcnnyaTauHH|
TpyOOIIPOBOIOB

I I
[lonpaBounblii ko3 ¢ument k quTLIBanmHﬁl

KTC |
BJIMSHHUE TOJIIUHBI CTEHKH TpyOompoBoja (MM) Hal
4acTOTY pa3repMeTU3alliy 10 IPHUNHE KOPPO3UH:

MeHee 5; | k =2 |
| KTC |

ot 5 o 10; | k =1 |
| KTC |

Gomee 10 | k =003 |
| KTC |

I I
[TonpaBounblii ko3 ¢unueHt k quTLIBanmHP”I|

KII3



BJIMSAAHUC IIPUMCHSACMBIX CUCTCM 3allIUThI OT KOPPO3UU: | |

UIsl  TpyOONpPOBOAOB, TIOCTPOEHHBIX B | k =1 |
COOTBETCTBUM C TPEOOBAHMSIMU HOPMATHUBHBIX | KI13 |
JIOKYMEHTOB; | |

MIPU UCTIOJIb30BAHUM YJIYUIIIEHHON CUCTEMBI 3aIlUThI | k =0,16 |
(TU ¥ Ka4yecTBO M3OJISILITMOHHOTO HOKpI)ITI/I}I,l KI13 |

ANIEKTPOXUMHUYECKasl 3allluTa, BHYTpI/Ipr6Ha${| |
JIMarHOCTUKA U T.I1.) |

I I
[TonpaBounsbrit  kodpdurnment k , 3aBucsmmit OT| k = |

ArJ A1
nramerpa Tpyoomnposoaa D (M) | = exp[-0,00156(D-274)] |
| |
[TonpaBounblii ko3ppuuuent k quTBIBa}omHﬁl |
nep2 | |

NPOXOXKJIEHUE Tpacchl TPyOOIpoBOaa uepes BOI[HBIel |
nperpajsl U 3a00J10YEHHBIE YUACTKU: |

JUISl BOJHBIX Mperpaj | k =5 |
nep |
7151 3a00JI09CHHBIX YIaCTKOB | k =2 |
e |
IIPU OTCYTCTBUHU TIEPEXO0JIOB JIMOO BBIMOJIHEHHBIX | k =1 |
metonoMm HHbB | rep |

I |
[TonpaBounsiii ko3 duument k , 3aBucAmUit 0T|k =exp[-0,004(D-264)]|

on on
nuametpa TpyoborpoBomaa D (Mm) | |
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