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

MHUHHUCTEPCTBO POCCHﬁCKQﬁ ®EJIEPAIIMU 11O JIEJAM I'PAXKIAHCKOM
OBOPOHBI, YPE3BBIYAMHBIM CUTYALUAM U TUKBUJALINA
MNOCJIEACTBUU CTUXUUHBIX BEACTBUU

IMPUKA3
ot 10 urouas 2009 r. N 404

OBb YTBEPKJAEHUU METOJUKHU
OIIPEAEJIEHUS PACYETHBIX BEJIMYHUH ITIOKAPHOI'O PUCKA
HA ITPOU3BOACTBEHHbBIX OB BEKTAX

(8B pea. Ilpukaza MUYC P® ot 14.12.2010 N 649)

B coorBerctBun ¢ ®enepanbHbiM 3akoHOM OT 27 gekabpst 2002 r. N 184-®d3 "O
TEXHHYECKOM peryiaupoBanuu" <*> wu [locraHoBnenuem [IpaButensctBa Poccuiickoit
@eneparun ot 31 mapra 2009 r. N 272 "O nopsake HpoBEACHUS PACUETOB IO OLICHKE
HOXapHOTO prucka" <**> npukaspIBaro:

<*> CoOpanne 3akoHomarenbcTBa Poccuiickoit ®@eneparuu, 2002, N 52 (wacte I), cr.
5140; 2005, N 19, ct. 1752; 2007, N 19, ct. 2293; 2007, N 49, ct. 6070; 2008, N 30 (vacts II),
ct. 3616.

<**> CobOpanue 3akoHomaTeNbcTBa Poccuiickoit denepanuu, 2009, N 14, cr. 1656.

yTBepI[I/ITB npujaaraéMyr0 METOAUKY OIPECACICHUA PACYCTHBIX BCJIMYHH ITOKAPHOI'O pHUCKa
Ha OIpOU3BOJCTBCHHBIX 00BEKTax.

IIepBeb1it 3amectuTenns MuHHCTpa
P.X.IIAJIMKOB

[Ipunoxxenue
K [Ipukazy MUC Poccun
ot 10.07.2009 N 404

METOJHNKA
ONNPEAEJIEHUSA PACYUETHbBIX BEJIMYHUH ITOXKAPHOI'O PUCKA
HA IMPOU3BOJACTBEHHBIX OBBEKTAX
(B pen. Ilpukaza MUC P® ot 14.12.2010 N 649)
I. O6ume nonoxxeHus
1. Hacrosimiass MeToauKa ONpEAEIeHHs pacyeTHBIX BEIMYHH TOXAPHOTO pPHCKa Ha

MIPOU3BOJICTBEHHBIX 00BEKTax (mayiee - MeTouKa) yCTaHABIMBACT MOPSIOK pacueTa BETUYIHH
MOKapHOT'0 PHCKA Ha MPOU3BOJICTBEHHBIX 00BEKTaX (/anee - 00BEKT).


consultantplus://offline/main?base=LAW;n=86411;fld=134;dst=100019

ITonoxenusa HacTosied MeETOOUKM HE pacIpOCTPaHSAIOTCS HA OIPENCIICHUE PACUETHBIX
BEJIMYMH MOXKAPHOI'O PHCKA HA MPOU3BOJACTBEHHBIX O0BEKTAX CIELUAIBHOIO Ha3HAYCHMS, B TOM
quciae OOBEKTaX BOCHHOIO HA3HAYEHHUS, OOBEKTaX IPOU3BOJACTBA, MEPEepabOTKH, XpaHEHHS
PaJMOAaKTUBHBIX U B3PbIBUATHIX BEIIECTB U MaTEpHUaIOB, OOBEKTaX YHUUTOKEHHSI M XpaHEHHUs
XUMHUYECKOTO OPYXKHSI M CPEJICTB B3PBIBAHUS, HA3EMHBIX KOCMHUYECKUX OOBEKTaX M CTapTOBBIX
KOMILJIEKCaX, TOPHBIX BBIPAOOTKAX, 00BEKTAX, PACIIONOKEHHBIX B Jiecax.

(B pen. IIpuxaza MUYC P® ot 14.12.2010 N 649)

2. PacueTsl MO OLEHKE IT0’KapHOT0 PUCKA MPOBOJATCS IIyTEM COIOCTABIEHUS PACUETHBIX
BEJIMYMH I10’)KAPHOIO PUCKA C COOTBETCTBYIOLUIMMH HOPMATHUBHBIMU 3HAUEHUSMHU IOXKAapHBIX
pUCKOB, ycTtaHOBJIeHHbIMH DenepanbHbiM  3akoHOM OT 22 wutwons 2008 r. N 123-®3
"TexHUYeCKUi perJaMeHT o TpeOoBaHMAX TMOKapHOH Oe3omacHocTH" <*> (mamee -
TexHUYEeCKU perjaMeHT).

<*> CoOpanue 3akoHomarenbcTBa Poccuiickoit ®@enepammu, 2008, N 30 (uwacts I), cT.
3579.

3. OnpezneneHne pacyeTHBIX BEIMYUH MOKAPHOTO PUCKA HA OOBEKTE OCYIIECTBIISICTCS Ha
OCHOBaHUMU:

a) aHaJTM3a MOKAPHON OMACHOCTH 00BEKTa;

0) ompeaesieHus YaCTOThI pealln3alluy M10XKapoONacHbIX CUTYALIHIA;

B) TOCTPOSHHs TOJEW OmacHbIX (PAKTOPOB TMoXKapa Uil Pa3IMYHBIX CIICHAPHEB €ro
pa3BUTHS;

I') OICHKM TOCIEACTBHIA BO3JCUCTBUS OMNACHBIX (PAKTOPOB TIOXKAapa Ha JIOACH s
pa3IMYHBIX CLICHAPUEB €r0 Pa3BUTHS;

J) HaJIW4Msl CUCTEM OOECHeueHHus IOoXKapHOW Oe30MacHOCTH 3JaHHUM, COOpPYKEHUH u
CTPOCHU.

4. PacuerHble BEJIWYUHBI [OKAPHOTO pPHUCKA SBJSIOTCS KOJWYECTBEHHOH MeEpoi
BO3MOYKHOCTH peain3aliiy MOKapHOH OMaCHOCTH 0OBEKTa U €€ MOCIeACTBUM IS JIFOACH.

KonuuecTBeHHOM Mepol BO3MOMHOCTH pealMu3alui I0KAPHOM OMacHOCTH O0O0BbEeKTa
ABJISIETCS PUCK THOENM JIoJieil B pe3ynbpTare BO3JEHCTBUS ONMAcHBIX (PaKTOPOB MOXKapa, B TOM
qucie:

pHCK rudenu pabOTHUKA OOBEKTA;

pUCK THOeNH JIF0eH, HaXOAIMIMXCS B CEMUTEOHOM 30He BOIN3U O0BEKTA.

Puck rubenu mozael B pe3yiabTare BO3JACHCTBUS ONMAcCHBIX (PAaKTOPOB MOXKapa Ha 0OBEKTE
XapaKTepU3yeTCsl YUCIOBBIMU 3HAUEHUSMU WHIUBUAYAIbHOIO M COLHUAIBHOIO TOXKAPHBIX
PHCKOB.

5. Jna neneit Hacrosmed MeTOIMKN UCIIONIB3YIOTCS OCHOBHBIE ITOHATHSI, YCTAaHOBJICHHBIE
cratbell 2 TexHn4eckoro perjaamMeHTa.

II. OGmmue TpeboBaHMs K ONPEACICHUIO PACUETHBIX BEIMYHH
MI0’KapHOTO PUCKa

AHanu3 nokapHoi ornacHocTH 00beKTa

6. AHanM3 MOXapHOH OMACHOCTH 00BEKTA MPETyCMaTPUBACT:

a) aHaJIM3 I[OKapHOW ONAcHOCTH  TEXHOJOTMYECKOM cpeasl U [apaMeTpoB
TEXHOJIOTHYECKUX MPOIIECCOB Ha OOBEKTE;

0) ompezneneHUe IMEpPeUHs MOKAPOOMACHBIX aBAPUIHBIX CUTyallUd W IapamMeTpoB JUIS
KaKJ0r0 TEXHOJIOTMYECKOI0 IIPOLECcCa;

B) ONpeleleHHe s KaXJO0ro TEXHOJOTMYECKOro Tpolecca MepeyHs MPUYMH,
BO3HUKHOBEHHUE KOTOPBIX ITO3BOJISIET XapaKTEPU30BaTh CUTYAIMIO KaK I10KapOOIacHYIo;



I') TOCTPOCHHE CLIEHAPUEB BO3HUKHOBEHMS U Pa3BUTHS IOKApOB, BICKYIIMX 3a OO0
ruoens JIFoae.

7. AHamu3 TOXApHOM  ONACHOCTH  TEXHOJIOTMYECKOM Ccpelbl U [apaMeTpoB
TEXHOJIOTUYECKUX IPOLECCOB Ha OOBEKTe INpeAyCMaTpUBAaeT CONOCTABICHHE IIOKa3aTeleil
MOYKapHOW OMACHOCTH BEIIECTB M MaTEpPHAaliOB, OOPAIIAIOIIUXCSA B TEXHOJIOTHYECKOM IpOLEcce,
C IMapaMeTpaMy TEXHOJIOIMYECKOI 0 IIpoLecca.

IlepeyeHp NMOTEHUMANBHBIX HMCTOYHUKOB 3aKUIAHMS I10KAPOOIIACHON TEXHOJIOIMYECKOU
CpeJbl ONIPENEIAETCS TOCPEICTBOM COIIOCTABJICHUS IIapaMETPOB TEXHOJIOTMYECKOro IIpouecca u
MHBIX UICTOYHUKOB 3)KMTaHUs C [10Ka3aTeIsIMU MOXKAapHOH OITACHOCTH BELIECTB U MAaTEPUAJIOB.

8. OmnpexneneHue nepedyHs IMOXKApOOMACHBIX ABAPUMHBIX CHUTyallMd W IapamMeTpoB Ul
KaKIOr0 TEXHOJOTMYECKOro IIPOIecca OCYLIECTBISIETCS Ha OCHOBE aHalu3a I0KapHOU
OINaCHOCTH KaXJI0r0 U3 TEXHOJOTHYECKUX MPOLIECCOB, MIPEyCMaTPUBAIOLIETO BBIOOP CUTYaLUH,
IIPYU pean3aliy KOTOPBIX BO3SHMKAET OMACHOCTH JUIS JIIOJIEH, HAXOIALIUXCS B 30HE MOPAXKECHUS
onacHbIMM (hakTOpaMH IIOXkapa, B3pblBA U COIYTCTBYIOUIMMHU IPOSBICHUSIMU OIACHBIX
(bakToOpoB moKapa.

He nomexaTt pacCMOTPEHHUIO CUTYyallM, B PE3YyJIbTaTe KOTOPHIX HE BO3HMKAET OMACHOCTh
JUISL )KU3HU U 3JI0POBbS JIFOJIeH. DTH CUTyallud HE YUYUTBIBAIOTCS [IPH pacyeTe M0KapHOro PUCKa.

9. na Kaxaod MOXapoOMacHOM CHUTyalluM Ha OOBEKTe NMPUBOAUTCS ONUCAHWE NPHYUH
BO3HUKHOBEHUS M Pa3BHUTHUS MOKAPOOMACHBIX CUTYallMid, MECT WX BO3SHHKHOBEHHS M (PaKTOpOB
1oapa, MpeJICTaBIIAIOLUINX OMACHOCTh JUIS AKHU3HU U 30POBBS JIFOJIEH B MECTax UX NMpeObIBaHMUS.

10. Jlns omnpeneneHus NPUYUH  BO3HUKHOBEHHS  I10XKAPOOIACHBIX  CUTYyalui
paccMaTpUBAIOTCS COOBITUS, peannu3alus KOTOPbIX MOXET MPHUBECTH K 00pa30BaHUIO rOproyen
CpeJibl U MOSIBICHUIO UCTOUYHUKA 3aKUTaHMSL.

HauOonee  BepoATHBIMH  COOBITUSMH, KOTOpbIE MOTYT  SIBIATBCA  NPUYUHAMHU
MI0’KapOOIAaCHBIX CUTYallUi Ha 00BEKTaX, CYMTAIOTCA CIEYIOIINE COOBITHS:

BBIXOJ] I1apaMETPOB TEXHOJOTMYECKUX ITPOLECCOB 3a KPUTUYECKUE 3HAYEHUS, KOTOPBIN
BbI3BaH HApYIIEHMEM TEXHOJOTHYECKOI0 perjamMeHTa (Hampumep, IEpeNuB >KUIKOCTH IpU
CJINBO-HAJIMBHBIX ONEpalysix, pa3pylieHue o00opyJOBaHUS BCIEICTBHE MPEBBILICHUS JaBICHUS
[0 TEXHOJOTMYECKUM MpUYMHAM, MOSBJICHHE MCTOYHHMKOB 3aXKMIaHUS B MecTax 00pa3oBaHUs
TOPIOYUX ra30MapoBO3AYIIHBIX CMecei);

pasrepMeTu3alys TEXHOJIOTMYECKOro 000pY0BaHMSI, BbI3BaHHASI MEXaHUYECKUM (BIIUSHUE
HOBBIIIEHHOT'O MM MOHM)KEHHOTO JIaBJICHUs, TUHAMUYECKUX Harpy3oK M T.II.), TEMIIEPaTypHbIM
(BIIMsSIHME MOBBIILIEHHBIX WM MOHMKEHHBIX TEMIIEPATyp) U arpeCCUBHBIM XUMHUECKUM (BIUSHUE
KHCJIOPO/HOM,  CEPOBOJOPOJHON, 3INEKTPOXMMUYECKOM U OMOXMMHUYECKOH  KOppO3MH)
BO3/ICHCTBUSMU;

MeXaHHUYeCKOe MOBPEKICHHE 000pyA0BaHMs B pe3yibTaTe OMMOOK paOOTHHKA, MaJeHHS
IPEIMETOB, HEKAUEeCTBEHHOIO TMPOBEACHUS PEMOHTHBIX W pErJIaMEeHTHBIX paboT M T.II
(HampuMep, paszrepMeTH3anus o0OpPYIOBAaHUS MIIM BBIXOJ M3 CTPOS 3JEMEHTOB €ro 3allUThl B
pe3ynbTare MOBPEXJEHUS IPU PEMOHTE WM CTOJKHOBEHMSI C JKEJIE3HOJOPONKHBIM WU
ABTOMOOMJIBHBIM TPAHCIIOPTOM).

11. Ha ocHOBe aHanu3a moxapHoil OacHOCTH 00BbEKTa, PU HEOOXOAUMOCTH, IPOBOJAUTCS
ONpEACIEHNE KOMIUIEKCA JONOJHUTENBHBIX  MEpONPUATUH, HW3MEHSIOIUX [apaMeTpbl
TEXHOJIOTHYECKOT0 IIpolecca 10 YpOoBHs, 00eCIeUHBAIOIIETO JOITYCTUMBIN MOKapHBIN PUCK.

12. JIns  BBIABIEHMSI  IOKAapOONACHBIX  CUTyallUd  OCYLIECTBIISIETCS  JEJIEHUE
TEXHOJIOTHYECKOr0 000pyA0BaHUS (TEXHOJIOTHYECKUX CUCTEM), IIPH UX HAJIMYUU HAa 00BEKTe, Ha
YY4aCcTKH. YKa3aHHOE JIEJICHHE BBIIIOJHAETCS HCXOJAs W3 BO3MOXKHOCTH  pa3/ieiIbHOU
repMEeTU3allUY 3TUX YJacTKOB IIPU BO3HUKHOBEHUH aBapuu. PaccMaTpuBaroTCs MoskapoonacHble
CUTYalluM KaK Ha OCHOBHOM, TaK M BCIIOMOTaTeIbHOM TEXHOJOTHUYECKOM 0bopynoBanuu. Kpome
ATOr0, YUUTHIBAETCA TAK)K€ BO3MOXKHOCTh BO3HHKHOBEHHUS I0Kapa B 3/IaHUSX, COOPYKEHUAX U
CTpOEHMAX (Jajee - 3[aHus) pas3IMYHOIO HA3HAUEHUsS, DPACIOJIOKEHHBIX HAa TEPPUTOPUU
o0BeKTa.



B nmepeduHe mOXapoOMacHBIX CHUTYallMd MPUMEHUTENFHO K KaXIAOMY Y4YacTKy,
TEXHOJIOTHYECKOW YCTaHOBKE, 3JaHUI0 OOBEKTa BBIACISIIOTCS TPYIIBI  MOXKApOOTACHBIX
CUTyalluii, KOTOPHIM COOTBETCTBYIOT OJMHAKOBBIC MOJCIN MPOIECCOB BO3HUKHOBCHHS U
pa3BUTHSL.

IIpp  aHamm3e 1MOXKAPOOMACHBIX  CHUTyalMd, CBS3aHHBIX C  pasrepMeTusanuei
TEXHOJIOTHYECKOT0 O00OpYJOBaHUs, pPAacCMATPHUBAIOTCS YTEYKHM IPH PA3IUYHBIX JUaAMETpax
UCTCUCHHUsl (B TOM YHCIE MAaKCHMAJbHBIC - TMPH IOJHOM pa3pylieHHH OO0OpYHAOBaHUS WU
MTOABOASIIIUX/OTBOISIIIUX TPYOOIIPOBOIOB).

OHpeI{GJ’IGHI/IC YaCTOThI p€ajiu3allvu IMOXKapOOIIaCHbIX CI/ITyaHI/Iﬁ

13. Jlns ompeneneHuss 4acTOThl pealid3allMid I0KAPOOIMACHBIX CHUTyalluid Ha OOBEKTE
UCTIONIB3YETCS] HHPOpMAITHS:

a) 00 oTka3zax 000pyI0BaHUS, UCIIOIB3YEMOTO Ha OOBEKTE;

0) 0 mapameTpax HaJIe)KHOCTH UCIIOJIB3yeMOro Ha 00bEKTE 000PyIOBaAHHS;

B) 00 OIIMOOYHBIX JEHCTBUAX PaOOTHHUKA OOBEKTA;

I') O TUAPOMETEOPOIOrHUECKON 0OCTAaHOBKE B pallOHE pa3MELIeHHsI 00bEKTa;

1) 0 reorpaguueckrux 0COOEHHOCTSIX MECTHOCTHU B PaiiOHE pa3MelIeHUsI O0OBEKTa.

14. Jna ompeneneHuss YacTOTHl pEAM3alUU  IM0KAPOOMACHBIX  CUTYalldil MOTYT
UCIIONIb30BAThCSl CTATUCTUYECKHE JaHHbIE I10 aBapUIHOCTU WM pacyeTHble JaHHbBIE 110
HA/ICKHOCTH TEXHOJIOTHYECKOTO 00opy0BaHus, COOTBETCTBYIOIIHE cienuuke
paccMaTpuBaEeMoro 0ObeKTa.

15. Nudopmanus o 4YacToTax peam3alldil MOXKApOOMACHBIX CHTyalud (B TOM 4HCIE
BO3HUKILIUX B pe3yJibTaTe OUIMOOK paboTHUKA), HEOOX0AUMAas Ui OIICHKH PUCKA, MOKET ObITh
MOJTy4eHa HETOCPEACTBEHHO U3 JaHHBIX O ()YHKIMOHWPOBAHUH HCCIIEAYEMOTr0 O0OBEKTa WIN U3
JaHHBIX O (PYHKUMOHHPOBAHUHM IPYTUX MOAOOHBIX 00BEKTOB. PexoMmeHayeMmble CBENEHUS IO
4acTOTaM pealn3aliy WHUIUUPYIOMIUX TT0KapOOIAaCHbIE CHUTYAI[MH COOBITUH JJIsi HEKOTOPBIX
TUTIOB 00OpyHOBaHUsI OOBEKTOB, YACTOTaM YyTE€UYEK W3 TEXHOJIOTMYECKUX TpyOOmpoOBOAOB, a
TaK)KE€ YacTOTaM BO3HHUKHOBEHHS TOXApOB B 3IaHUSAX MPHUBEICHBI B mpmiokeHHH N 1 Kk
Hacrosume Meroauke.

[TocTpoenue noseit onacHeIX GaKTOPOB MOXKapa I Pa3InIHbIX
CLICHapUEB €0 pPa3BUTHS

16. Ilpu noctpoeHuu mosiel onacHbIX (aKTOPOB MOKapa JJsl pa3INYHbIX CLIEHAPHEB €ro
Pa3BUTHS YUUTHIBAIOTCS:

TEIJIOBOE M3JIyuyeHHUe NMpu (pakeIbHOM FOpEeHUH, MoKapax MPOJIUBOB TOPIOYUX BEIIECTB HA
IIOBEPXHOCTh Y OTHEHHBIX 11apax;

M30bITOYHOE JIaBJICHUE U HMMITYJIbC BOJIHBI JABJIEHUS MPU CTOPAHUM a30MapOBO3AYIIHOMN
CMECH B OTKPBITOM IPOCTPAHCTBE;

M30BITOYHOE JABJICHUE W UMITYJIbC BOJIHBI JIABJICHUS TIPH pa3pbiBe cocyna (pe3epByapa) B
pe3ysbTaTe BO3AEUCTBHS HAa HETO OYara nosxapa;

130bITOYHOE JaBJIEHUE TIPY CTOPAHUHU Ia30M1apOBO3AYIIHON CMECH B TOMEIIEHUH;

KOHLIEHTPALUsl TOKCUYHBIX KOMIIOHEHTOB MPOAYKTOB TOPEHNUS B TIOMEILIEHUY;

CHIDKEHHE KOHIICHTPAI[MH KUCIOPOa B BO3/1yX€e IOMELICHHUS;

3aJpIMJIEHHE aTMOc(epbl TOMEIIEHUS;

cpenHeoObeMHas TeMIIepaTypa B MOMEIIEHUH;

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

paciupsonecs NpoyKThl CrOpaHUs MpU peaan3aluy MoxKapa-BCIbIILKH.

OneHka BENUYMH YKa3aHHBIX (DAKTOPOB MPOBOJUTCS HAa OCHOBE aHaIM3a (PU3MUECKUX
ABJICHUHM, MPOTEKAIOUIMX MpPH IOXKAPOOIMACHBIX CHUTyalusiX, Mokapax, B3pbiBax. [lpum sTom
paccMaTpUBAIOTCS CIEAYIOLIME MPOLECCH, BO3HUKAIOIIME IPHU pealu3alMi MOXKapOOMACHBIX



CUTyallull W MOXapoB WM SBJISIOUIMECS HMX IOCIEICTBUSAMU (B 3aBUCHMOCTH OT THIIA
000pyI0BaHUS U OOPAIAIOIINXCS Ha 0OBEKTE TOPIOYMX BEIIECTB):

HCTEUYEHUE )KUJIKOCTU U3 OTBEPCTHS;

HCTEYEHHUE Ta3a U3 OTBEPCTHUS;

IByX(a3HOE UCTEUECHUE U3 OTBEPCTHS;

pacTekaHue XUIKOCTH MPH pa3pyLUIeHUH 000PYyI0BaHMUS;

BBIOPOC ra3a npu pas3pyulieHuu 000pyI0BaHus;

(dbopMUpOBaHUE 30H 3ara30BaHHOCTH;

CrOpaHHeE ra30MapoOBO3AYIIHON CMECH B OTKPBITOM IIPOCTPAHCTBE;

paspylieHre cocyJa C MeperpeToi JEerkoBOCIUIAMEHSIOMIEHCS >KUIKOCThIO, TOprovei
KUJKOCTHIO UJTH CKUKEHHBIM TOPIOYHM I'a30M;

TEIJIOBOE M3JIYYeHHE OT M0Kapa MpOoJIMBa UM OTHEHHOIO I1apa;

pean3anus noxapa-BCIbILIKHY;

a63arn uckimoueH. - [pukaz MUC PD ot 14.12.2010 N 649;

HCHIapEHUE KUIKOCTU U3 IIPOJIMBA;

o0Opa3oBaHue ra3onapoBO3AYIIHOrO 00JIaKa (Ta3bl U Maphl TSXKEIee BO3AyXa);

CrOpaHHe Tra30MapoBO3AYIIHOM CMECH B TEXHOJIOTUYECKOM OOOpYIOBaHMH WM
MOMEIIEHUY;

MI0’Kap B [IOMEIICHUH;

(akenpHOE TOPEHUE CTPYHU KHUAKOCTU U/WIIK Ta3a;

TEIJIOBOE U3JIYy4EHHE TOpsIIero 000pya0BaHuUs;

BCKHITAHKHE U BBIOPOC ropsiliei KUAKOCTH MpU MOKape B pe3epByape.

Taxxe, npu HE0OOXOIUMOCTH, PACCMATPUBAIOTCS MHBIE MPOLIECCHI, KOTOPbIE MOTYT UMETH
MECTO MPY BOSHUKHOBEHHUH MOKAPOOMACHBIX CUTYAIUH U MOKapOB.

17. Jlns ompeneneHHus BO3MOXKHBIX CLIEHAPUEB BO3HUKHOBEHUS W Pa3BUTHS I10XKapOB
PEKOMEHIyeTCsl MCIOJIb30BaTh METOJ JIOTHUYECKHX JIePEeBhEB COOBITHI (Jajiee - JOTHYECKOe
JIEPEBO).

CueHapuii BO3HHUKHOBEHHS U pPAa3BUTUS I[OXKAPOOMAcHOW cuTyauuu (mokapa) Ha
JIOTUYECKOM JIEpEBE OTPa)kaeTcsi B BHJIE IOCJIEI0BATEIILHOCTH COOBITHI OT HCXOJHOTO 10
KOHEYHOT'0 COOBITHS (ajiee - BETBb JiepeBa COObITHIA).

[Tponienypa mocTpoeHus: TOTUUECKOTO JiepeBa COOBITHI MpHUBEACHA B MpUiokeHnu N 2 K
Hacrosuen Meroauke.

[Ipu nocTpoeHnH JTOTUYECKOTO JepeBa COOBITHM UCIIONIb3YIOTCS:

YCJIOBHAsl BEPOATHOCTh peau3alliil Pa3IMYHbIX BETBEH JIOTMUECKOro JepeBa COOBITHH U
nepexo/ia MoKapoonacHO! CUTYyallK UITH MoXapa Ha Ty WK UHYIO CTaJAMI0 Pa3BUTHS;

BEPOSATHOCTH 3((HPEKTUBHOIO CpabaThIBaHUS COOTBETCTBYIOIIMX CPEJICTB MPEIOTBPAILEHHS
WIM JIOKAJIM3allud T0KapOOMAacHOM CHUTyallUM WM ToXapa (MPUHUMAETCs MCXO0Asd U3
CTaTUCTHYECKUX [JaHHBIX, MYOJMKYyeMbIX B Hay4dHO-TeXHHYeCcKOM KypHane '"[loxkapHas
0€30MacHOCTh" MM 110 MACIOPTHBIM JaHHBIM 3aBOJa-U3rOTOBUTENSE 000pyI0BaHuUA);

BEPOATHOCTh IOPAXKEHHUS PACIOJIOKEHHOTO B 30HE II0Kapa TEXHOJIOTMYECKOTO
o0opy/noBaHusl M 3/1aHUH O00BEKTa B pe3ylbTaTe BO3JEHUCTBHSA Ha HUX OMACHBIX (HAKTOPOB
1o’kapa, B3pbIBa.

18. Onenka omacHbIX (PaKTOPOB MOXKapa MPOBOJAUTCS C MOMOIIBIO METOJIOB, TPHUBEICHHBIX
B ipwiiokeHnu N 3 k HacTosAweln Meroauke.

OI_ICHKa MOCIEACTBUI BO3ACHCTBHUS OIIaCHBIX (I)aKTOpOB moxapa
Ha JI0JCH IS PA3IMYHBIX COCHAPUCB €T0 Pa3BUTUA

19. Onenka moceCTBUIA BO3ACHCTBUS OMACHBIX (DAKTOPOB MOXkKapa, B3pbIBa Ha JIFOACH IS
pa3IMYHBIX CIIEHAPUEB MX PA3BUTHUS OCYIIECTBISETCS HA OCHOBE COMOCTABJICHHS HHPOPMAIIH O
MOJICIUPOBAHUN JUHAMUKH OIACHBIX (PAKTOpOB TMOXKapa Ha TEPPUTOPUH OOBEKTa U
MpUIeralied K HeMy TeppPUTOPUH U WH(OPMALUU O KPUTHYECKUX MM KU3HU U 370POBBS



JIOJIe 3HAYEHUSAX OMACHBIX (PaKTOPOB TOXKapa, B3pbIBa. JJisT 3TOrO HCIONB3YIOTCS KPUTEPUU
MopakeHUs JII0JIel onacHbIMU (DaKTOpaMHu Moxapa.

20. ITpu oreHKe MOCTEACTBUN BO3ICHCTBUS OMACHBIX (haKTOPOB MOKapa, B3phIBA Ha JIFOEH
JUISL  Pa3auYHbIX CLEHAapUEB pPa3BUTHS IOXKAPOOMACHBIX CUTYallM IpeaycMaTpUBaeTCs
OTpe/IcNIieHUEe YWCIIa JIFOJICH, TONMABIIUX B 30HY MOPAXKCHHS OMACHBIMU (PAKTOpaMU TOXKapa,
B3pbIBA.

JIns OUEHKH IOYKAPHOIO PHUCKA HMCIHOJIB3YIOT, KaK IMPAaBWIO, BEPOSITHOCTHBIE KPUTEPUHU
MOpaKeHHsI JIIoJIe  OMacHbIMM  (akTopaMu TMokapa. JleTepMHUHUPOBAHHBIE KPUTEPUU
HCIIOJIb3YIOTCA MIPU HEBO3MOKHOCTH ITPUMEHEHUSI BEPOATHOCTHBIX KPUTEPHUEB.

JleTepMHUHUPOBAHHBIE W BEPOSITHOCTHBIE KPUTEPUHU OLIEHKU IOPAXKAIOLIEro JEHCTBUS
BOJIHBI JIaBJIEHWS U TEIJIOBOTO M3JyUYE€HUsS Ha JIOJeW MpUBEIEHbI B mnpuioxkeHun N 4 K
HacTosel MeToauke.

AHaJIM3 HAIAYUSA CHCTEM 00eCIIeYCHHUSI TOXKAPHOM
0€e30I1acHOCTH 3JaHu

21. Ilpu aHanu3e BIMSIHMS cUCTEM OOECHEYEHHs I0KAPHOW OE€30MacHOCTH 3JaHUM Ha
pacyeTHble BEIMYMHBI IOXKAPHOI'O PUCKA HPEAYCMATPUBAETCS PACCMOTPEHHE KOMIUIEKCa
MEPOTIPHUATHIA IO 00ECTICYCHHIO MTOKAPHOM Oe30MaCHOCTH 00OBEKTA.

IIpu 3TOM paccMaTpUBAIOTCS CIENYIOIIUE MEPONpPUATUS 0 00ECHEUeHHUIO I0KaPHOM
0€30I1aCHOCTH:

MEpONPUATHS, HallpaBJIEHHbIE HAa IPEJOTBPALCHUE TI0XKapa;

MEPOIPUATHS 110 IPOTUBOIIOKAPHOU 3allUTE;

OpraHU3aLOHHO-TEXHUUECKUE MEPOIIPUATHS 110 00ECIIEUEHHUIO IOXKApHOH O€301aCHOCTH.

22. MeponpusaTtisi 10 OOECHEUEHUIO0 MOXKApHOM O€30MaCHOCTH YYHUTHIBAIOTCA IpU
ONpENIeIEHUH YacTOT peaJu3alMy I10)KapOONacHbIX CHUTyallud, BO3MOXHBIX CLIEHapUeB
BO3HHUKHOBEHUS U Pa3BUTHUS M10KAPOB U MOCJIEICTBUN BO3AEUCTBUS OMACHBIX (PaKTOPOB IMOXKapa
Ha JIIOJIeH JJIs pa3iIMuHBIX CLIEHAPUEB €0 Pa3BUTHA.

III. TTopsAtOK BBIUMCIIEHUS PACUETHBIX BEJIMYMH I10KAPHOIO
pHUCKa Ha 00bEKTe

23. Pacuer 3HaueHMit WHIAWBUAYAJIBHOI'O U COOHUAIIBHOT'O IOKAPHBIX PUCKOB B 3AaHUAX U
Ha TCPPUTOPHUU 06LCKT3, a TaKke B CEIMTCOHOH 30HE BOIMM3M OOBEKTa MMpOBOAUTCA C
HUCIIOJIB30BAaHHUEM B Kaydy€CTBEC HpONKﬁKyTOqHOﬁ BCJIMYHHBI 3HAYCHUSA COOTBECTCTBYIOIICTO
NMOTCHIHUAJIBHOTO IMTOXKAPHOI'0 pHUCKaA.

[ToTeHnManbHBIN MOKAPHBIA PUCK HA TEPPUTOPUHN OOBEKTA
U B CEIUTEOHON 30HE BOM3H 00BEKTA
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24 . BeamumHa MNOTEHUMAJILHOTO IOXAapPHOTO pucka P(a) (rom ) (manmee -
IIOTEHUMAJILHEIM PUCK) B OIpPEeneJIEHHOM TOouke (a) xak Ha TeppuTOopuUM OOBEKTA
u B cenuTebHOM 30He BOMM3M O0OBEKTa OoIpenesiseTcsa o QopMmyJie:

J
P(a) = SUM Q (a) x Q , (1)
j=1 dj J
roe J - UMCJIO ClLeHapMeB pPas3BUTUSA [IOXAPOOIACHEX CUTyaluuy (IoXapos,
BeTBeM JIOTMUECKOI'O IepeBa COOBITUM) ;
Q (a) - yCJOBHas BEPOSTHOCTH IOPaXeHMs UYeJIoOBeKa B ONPEeNesIeHHOM TOUKe
dj
TEPPUTOPUN (a) B pe3yJbTaTre peanm3aumnm j-T0o CleHapusa Pas3BUTUS

IIOXapOOIlaCHEIX CMTyaLU/HZ, oTBedYawmmero OolnperneJyIieHHOMY VHVMINMPYIIEMY aBapuio



COOBITUIO;
Q - dYacToTa peaauszalMuM B TedeHMe TroIa j-To CclueHapus pPasBUTUL
]
-1
[IOXapOOIlaCHEX CUTyaluul, IT'On

VYCIOBHBIE BEPOSTHOCTU IOPAKEHHS 4YeIOBEKa Qy (@)
HOPAKEHHUS JIFO/ICH OMAcCHBIMU (PaKTOPAMH MOXKapa, B3phIBa.

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

[lpu pacuere puCKa PACCMATPUBAIOTCS PA3IMYHBIE METCOPOJOTHUCCKHUE YCIOBHUS C
THITMYHBIMH HATPABJICHUSIMH BETPOB M 0XKUIAEMO YaCTOTOH MX BOSHUKHOBCHHUSL.

25. Tlpu mpoBeAEHHMH pacdeTa pPUCKA MPEIyCMATPUBACTCS PACCMOTPCHHE Pa3IMYIHBIX
MO’KAPOOIIACHBIX CHUTYAIlWi, OMpPE/ICIICHHE 30H MOPAXCHUsI OMAaCHBIMH (DAKTOpaMH MOXKapa,
B3pbIBa M YaCTOT peaM3allii YKa3aHHBIX IMOKAPOOMACHBIX cuTyanuid. J{is yno6cTBa pacyeToB
TEPPUTOPUSI MECTHOCTH MOXKET Da3IeNAThCs HA 30HBI, BHYTPU KOTOPBIX BEIHUYHMHBI P(a)
TOJIATAFOTCS OTNHAKOBBIMHU.

26. B HEOOXOMMMBIX CIIydasX OIICHKA YCJIOBHOW BEPOSTHOCTH MOPAKCHHS YETOBEKa
IPOBOJHUTCSI C Y4ETOM COBMECTHOTO BO3ZCHCTBHUS OOjiee YeM OXHOro omacHoro (axropa. Tak,
HaOpuMep, U pacdera YCIOBHOM BEPOSTHOCTH TOPAXKEHHS 4YEIOBEKa IMPH Pealn3allin
CLIEHApHsI, CBSI3aHHOTO CO B3PBIBOM Pe3epBYyapa C JIErKOBOCILIAMCHSIOIICHCS JKUIKOCTRIO (J1aee
- JIBX) moj jmaBiIcHHEM, HAXOSIIETOCs B OYare Mo)kapa, HEOOXOJMMO YUYHTHIBATH, KPOME
TEIIOBOTO M3JTy4YEeHHsI OTHEHHOTO I1apa, BO3JCHCTBHE BOJIHBI TaBICHUSL.

ONPEACIAIOTCA 110 KPUTEPHUSIM

YcioBHasa BEPOSTHOCTD IopaxeHus JeJioBeKa Q (a) oT COBMECTHOIO
dj
HE3aBUCUMOTO BO3IOEMCTBMSA HECKOJbKMMM OIaCHBEIMM bakTopaMmM B pesyjabTare
peanmuzauum Jj-To CclLueHapus PaszBUTUA IIOXaPOOIACHEIX CUTyalLMM olpenesigseTcs I10
dbopmyie:
h
Q (&) =1 - T (1-0 x20Q (a)), (2)
dj k=1 k djk
TIne h - umMcio paccMaTpMBaeMBIX OIIaCHEIX (GaKTOpOB;
Q - BEPOATHOCTbL peaiaMszaluMM k-TO omacHoro daxTopa;
k
0 (a) - ycioBHasg BEPOATHOCTBb HNOpaxXeHMUS K-EM OINACHEIM QaKTOPOM.
djk

[ToTeHuanpHbIN pUCK B 3JaHUAX 00BEKTA
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27. BesmumHa MOTEHUMAJIBHOTO pMUcCka P (rom ) B 1-OM I[OMEUEHUM 3OaHUSA
i
WM IIOXapHOI'O OTCeKa 3IaHudg (majee - 3maHUAa) oOBEeKTa ONpenesyiieTCa IO
dopmyie:
(B pen. Ipuxaza MUC PO or 14.12.2010 N 649)
J
P = SUMQ x Q , (3)
i =1 7 dij
roe J - UMCJIO ClLIEHAapMeBR BO3HMKHOBEHMUSA IoXapa B 3IOAaHUN;
-1
Q - uacToTa peajiMzalMM B TeudeHMe I'oma J-I'O CleHapusa ooxapa, Ion ;
J
Q — YCJIOBHas BEPOATHOCTH IOpPaxXeHMs dYeJIOBeKa IIPpU €TI0 HaxXOXIEHUM B
dij
i-oM NOMEemeHuM NPM peayiM3aluum j-T'0 CLeHapus noxapa.
28. YcJoBHas BepOSATHOCTL I[OpaxeHMs dYejioBeka O ompemengeTcsa IO

dij



dopmysie:

Q = (1L -P ) x (L =D ), (4)
dij 317 i
roe P - BEpPOATHOCTL DBBakyaluM JIOOelM, HaXONAWMXCS B 1-0M IIOMEUIEeHUMN
Chly
3IaHUA, NPpM peanmMs3alumM j-T'O ClieHapus IHoxapa;
D - BEPOATHOCTL 20bOeKTMBHOM PaBbOTH TEeXHUUECKUX CPeICTB 10 ODeClleUeHMIO
iJ
0e30MnacHOCTM JioIeM B 1-oOM IoMelleHMM IPpM peanmMs3auum j-I'0 ClLeHapus noxapa.
29. BeposTHOCTb 5BBakyauum P ompemeiyigeTcsa 0 QopMmyJie:
Sy
P =1- (1 -P ) x (1 - P ) s (5)
Chiy! 3.117 O0.Bij
roe P - BEPOATHOCTHL SBakyaluM JIOIeM, HaXOOALMXCS B 1-OM IIOMelleHUU
3.117
3IaHMUSA, 10 DBAaKYalMOHHBM IYyTSAM IPM peanm3aumy J-T'0 CLeHapus Ioxapa;
P - BEPOATHOCTDb BEIXOIOA nus 30aHm4Aa nmneﬁ, HaXooaummxcsa B i-om
O0.Bij
IIOMEelleHM, uYepes aBapMﬁHbIe MJIM VIHBIE BBIXOIBI.
[Ip OTCYTCTBUM HOAHHEIX BEPOSATHOCTL P OonyCcKaeTcs IIPMHMMAaTb pPaBHOMU
O0.Bij
0,03 npm HamMuMM aBapUMHEIX MM MHHX BHxOomoB M 0,001 npm Mx OTCYTCTBUM.
30. BepoAaTHOCTH SBaKyalMM IO SBaKyalLUMOHHBIM NIyTsaM P onpenesiieTcsa II0
2.11i7
dopmyie:
0,8 x Tay -t
61117 Pij
———————————————————— , ecau t < 0,8 x Tay < t + Tay
Tay Pij 6117 Pij H.321ij
H.S3
P = <
(6)
3.117 0,999, ecmu t + Tay <= 0,8 x Tay
Pij H.31ij 6117
0,001, ecom t >= 0,8 x Tay
Pij 61117
rIe Tay - BpeMsa OT Haudajla peajnmMs3aumumM j-To CleHapus Ioxapa o
61117
OJIOKMPOBAaHMA DBaKyaUMOHHEX NyTeM B pPe3yJbTaTe pPaCHPOCTPAaHEHMs Ha HUX
onacHeEX (akKToOpOB [HOXapa, MMeKIMUX NpelelJIbHO IOIYyCTMMEE OJid JIoOe) 3HaUYeHUS
(BpeMsa OJIOKMPOBAHMSA B3BaKyalUMOHHHX IIyTeM), MMH.;
t - pacueTHOe BpeMd SBakKyaluuu JIOIeW U3 1-T0 INOMEIEeHMUs [OPY J—OM
Pij
CLeHapuy Ioxapa, MMH.;
Tay - MHTepBaJl BpeMeHM OT Haudaja peajausauumu Jj-To ClLeHapus Ioxapa
H.31ij
0O Hauajja BBaKyauuyu Jiomey M3 1-T0 IoMemeHMS, MMH.
31. Bpems oT Hauajia Ioxapa OO Hauvajla SBakKyaluu JIoIel Tay oJjsa  3OaHuM
H.3

fes3 cucTeM ONOBEIEeHMA OIpelesigeTca MO pe3yJbTaTaM MCCJIeIOBaHMA NOBeIOeHUA
JIoOey npM Hnoxapax B 3OaHUAX KOHKPETHOTO Has3HAaYeHUH.
HpM HaJINMumm B 3O0aHUM CHCTEMEBI OIIOBEUEHWMSA moneﬁ O IoXape "M ylIpaBJIECHUA
sBakKyalMen Jmoney B 30aHuax (majsee — COYI) Tay IIPMHMMAaETCS PaBHBM BPEMEHU
H.S
cpabaThHBaHMSA CUCTEMBl C Yy4YEeTOM €€ MHEPLMOHHOCTM. IIpM OTCYTCTBUM HEOOXOIOUMEIX



MCXOOHBIX INAHHBIX IJISA OIpeneJsieHMSs BPEeMeHM Hadajla S%BakKyaluur B 3maHuax ez COYD

Tay OonyckKaeTcsa NpuMHMMaTbh paBHeM 0,5 MMH. - IJid ®Taxa nooxapa ¥ 2 MMH. -
H.3
OJIS BHUIIEJIeXallMxX BTaXen.

32. Ecam MeCcTOM BOSB3HMKHOBEHMs [OXapa SABJSEeTCS 3ajibHOEe IIOMelleHue, TIe
noxap MoxeT ObBITb ODHApPyXeH OINHOBPEMEHHO BCEeMM HaxXONAWMMMMCSH B HEM JIOObMM, TO
Tay OOINIyCKAaeTCa MNPMHMMATE PaBHBIM HYJIO.

H.3
B sTOM ciiyuae BepOdATHOCTHL P onpemengeTcsa no dopwmyse:
3.117
0,999, ecnu t < 0,8 x Tay
Pij 61117
P = < . (7)
3.117 0,001, ecmum t >= 0,8 x Tay
Pij [Saly

33. Bpemsi oT Hauasia no)kapa 10 OJOKMpPOBAaHUS 3BaKyallMOHHBIX IyTed B pe3yibTare
pacmpocTpaHeHHs Ha HHX OINACHBIX (PaKTOPOB IOKapa M pacueTHOE BpeMs HSBaKyalllH

OIIPCACIIAIOTCA 11O MECTOAaM, IIPUBCACHHBIM B IIPUIOKCHUHN N5k HaCTOHIHCﬁ MeTOI[I/IKe.
PacueTHOe BpeMsa sBakyaluuu t pPacCumMTHBAETCHA NPU MAKCUMMAJLHO BO3MOXHOM
Pij
pacyeTHOM UMCJIEHHOCTM JIOIel¥ B 3IOaHUM, OIpenejiseMOM Ha OCHOBE peleHMWM 10
opTraHM3alUuMM SKCIJIyaTauuy 3OaHus, OoT HauboJjiee yINaJIEeHHOM OT SBaKyalMOHHEX
BEIXOIIOB  TOUKM i-170 nomMemeHusa. JonycKaeTCs OINpelesieHMe PacCueTHOT'O BPEMEHU
5BaKyaluMM Ha OCHOBE SKCIEPVMEHTAJIbHBIX NaHHBIX .
IOna onpenejeHus YKas3aHHBIX BHIIE BEJIMUMH Tay n t OOIyCKaeTCcs
61117 Pij
IOONOJIHUTEJIBHO MCIIOJIb30BATH METOHEl, CoOIepxXaurecs B METOIMKAaX OIpellesIeHUs
PaCuUeTHEIX BEJIMUMH IOXAaPHOTO PUCKA, YTBEPXIEHHEIX B YCTAHOBJIEHHOM I[OPSAIKE.

34. Ilpu ompeneneHWW BEIWYMH TOTCHIUAIBHOTO pHUCKA il pabOTHUKOB, KOTOpHIC
HaXOJATCS B 3JIaHMM HA TEPPUTOPUM OOBEKTa, JOMYCKAETCS pacCMaTpuBaTh Ul 3/aHUS B
KayecTBE PAcUeTHOro0 OJUH Hambosee HeOJarompUsTHBIN CleHapuil BOZHMKHOBEHHS MOKapa,
XapaKTEpU3YIOIIMICS MAaKCUMAJIbHOW YCIOBHOW BEPOSTHOCTBIO NMOPAXKEHHS 4eJIOBeKa. B 3ToMm
Clly4yae pacueTHas 4acTOTa BOSHHUKHOBEHMS IOKapa MPUHUMAETCSl paBHOM CyMMapHON 4acToTe

peajmm3aniui BCEX BO3MOKHBIX B 3JAHNHU CHCHAPUCB BO3ZHUKHOBCHHU I10KaApa.
35. BeposgTHOCTB D opdexTMBHON pPabOTH TEXHMUECKMX CPEenCTB IO
ij
ofecrieueHuio IIOXapHOM O0e30macHOCTM i-To noMemeHMs [OpM peanamMsauuy  J-TO0
ClieHapmusa [oxapa onpenesseTcs o dopmyrie:

K
D =1- 1T (1 -D ), (8)
ij k=1 ijk
rane K - UMCJIO TEXHUUYECKMX CPEAOCTB IIPOTUBOIOXAPHOM SBalMTH;
D - BepoAaTHOCTbH 3pdexkTMBHOTO cpabaThBaHMs (BHIIOJHEHMS 3azaum) k-1o0
ijk

TeXHMYUEeCKOTO CPpeACTBa IPpM J—-OM ClLEeHapuu noxapa IOjsa 1-To NoMelleHMs 3OaHMUg.
[Ipy OTCYTCTBMUM HAHHEX IO 30OEKTMBHOCTM TEXHMUECKUX CPEeICTB BEJIMUMHHBL D
i3
OONyCKAaeTCA INPMHMMATb PAaBHEIMUM HYJIO.
36. Ilpu ompenesieHMM 3BHadeHMM D cllenyeT YYMTHBATBL TOJIBKO TEeXHUYECKUE
i
cpencTBa, HaIpabBJIeHHEIE Ha oOOecrnedeHMe [OXapHOM Oe30NaCHOCTM HaXOOAUMXCHA
(PBaKyUpyoOLMXCI) B i-oM mnoMemeHMM 3BOaHMS JIOOEN [OIpM  peanms3aumm  J-I'0
CueHapmua noxapa. [Ipr 3TOM YyUMTHEBAKTCA Cllefyllie MepONPpMATUA :



MPUMEHEHHE 00bEMHO-TUIAHUPOBOYHBIX M KOHCTPYKTUBHBIX PEIICHUH, 00eCTeUrBAIOIINX
OTpaHMYEHUE PaCIpPOCTPAHEHUS IMOKapa B OE€30MacHyl0 30HY (IIPU OpraHU3alluU dBaKyalluu B
0e30macHyIo 30HY);

HaJIMYME CUCTEM NPOTHUBOABIMHON 3alllUThl PAcCCMAaTPUBAEMOrO IMOMEUICHHUS U MyTel
IBaKyaluy;

WCIIOJIb30BaHUE aBTOMATHYECKUX YCTAaHOBOK IMOXapHOW curHaimsaiuu (nainee - AYIIC) B
couetanuu ¢ COYD;

HaJIMYMe YCTAaHOBOK MOKAPOTYIICHUS B IOMEIIEHNHU Oo4yara mnoxapa.

IIpu omnpeneneHun yCIOBHOW BEPOSATHOCTU IOPAKEHUS JIIOJACH, HAXOASIIMUXCS B
MOMEILEHUH oYara Ioxapa, He JIOIyCKaeTcs y4yuThIBaTh Hanuuue B 3ToM nomenieHnn AYIIC u
COVYD (3a UCKIIOYEHHEM CITy4yaeB, KOTJa MoXKap HE MOXET ObITh 0OHapy>KeH OJHOBPEMEHHO
BCEMHU HaXOISIIMMHUCA B IIOMEIIEHUU JIIOJbMHU), a TakKe€ YCTaHOBOK IOXKapOTyIIEHUS,
cpabaThIBaHHE KOTOPBIX JIOMYCKAETCS TOJIKO I10CIIE 3BAaKyallud HaXOSAIIMXCS B 3alllULIaeMOM
MOMEILEHUH JIto/Ied (Harpumep, MpU HATMYUU YCTAaHOBOK ra30BOT0 MOKAPOTYIICHHUS).

WNHuBHTyaIbHBIN TTOKapHBINA PUCK B 3MaHUSIX
Y Ha TEPPUTOPUHU 00BEKTa

37. UHnuBuAya bHBINA MMOKAPHBIA PUCK (Hajiee - MHIAMBUAYAIbHBIA PUCK) ISl paOOTHUKOB
00BEKTa OLIEHUBACTCS YAaCTOTOW MOPAKEHMs OIPENeIEHHOI0 paboTHHKA OOBEKTa OMAaCHBIMU
(dakTopaMu nokapa, B3pblBa B TEUEHHUE Io/1a.

Ob6nactu, Ha KOTOpbIE pa3duTa TEPPUTOPUSL OOBEKTA, HYMEPYIOTCSL:

i=1, ..,

PaGoTHuKHM 00bEKTa HYMEPYIOTCS:

m=1,... M

Howmep paGoTHHKa m, 0IHO3HAUHO ONpeieNsieT HaUMEHOBAaHUE JOJKHOCTH paOOTHHKA, €ro
KaTETOPUIO U JPYrHe OCOOEHHOCTH €ro MpoQecCHOHAIbHON NeSTeIbHOCTH, HEOOXOIUMOM s
OLIEHKH MOKapHOH Oe3omacHocTH. JlomyckaeTcs MPOBOAUTH PacdyeT WMHAWBUIYAIBHOTO pPUCKA

TSl paOOTHUKA 00BEKTA, OTHOCS €ro K OJHOM KaTeropuu HauboJiee omacHou npodeccumu.
-1
38. BeamumMHa MHIMBMIYAJIbLHOT'O pMUCka R (ron ) mna paboTHMKa M oOBeKTa
m
IpM €Tr0 HaXOXIEeHMM Ha TeppuTopuM OoOBeKTa omnpenejiseTcs no dopmye:

I

R = SUM g X P(1), (9)
m i=1 im
roe P(i) - BesmumMHa [IOTEHUMAJIBHOTO PMCKA B 1-0¥M 06JIaCTM TeppUTOPUM

obwekTa, rom ;

q - BEPOATHOCTL NPUCYTCTBUSA paboTHMKA M B 1-o0¥ o0BJaCTV TEeppUTOpUM
im
obbekTa.
-1
39. BeamumMHa MHIMBMIYAJIbBHOTO pMUcka R (rom ) misg pa®oTHMKA WM IOIpU ero
m
HaxOXIeHUM B SIOaHUU obbekTa, OOYCJIOBJIEHHAsS OMNACHOCTBI IIOXapOB B 3IOaHUM,

omnpenesseTcsa no dopwmyJe:

N
R =SsSuiMP x g , (10)
m i=1 i im

-1
roe P — BeJIM4UMHa IIOTEeHUMaJIbHOI'O PpMCKa B i-oM nomemeHun 3o0aHm4a, Ion ;



i

q - BEPOSATHOCTH NPUCYTCTBUS paboOTHMKA M B 1-OM IMNOMEUEHUN;

im

N - gmciio moMeNIeHu B 3/JaHUU, COOPY>KEHUH U CTPOCHUHU.

40. NaauBuayanbHBI pUCK pabOTHHKA M OOBEKTa OMpeaesaeTcs KaK CyMMa BEIHYHUH
MHAMBUAYaJIbHOTO PUCKA MPU HAXOXKJIECHUM pabOTHUKA HAa TEPPUTOPUM U B 3JaHUAX OOBEKTA,
omnpeneneHusix mo Gopmynaam (9) u (10).

41. BeposSTHOCTL ( onpenensgeTcsa, MCXOIsS M3 IOJIM BPEeMEeHUM HAXOXIeHUS

im
paccMaTpmMBaeMoro UeJIOBeKa B OIpPeIesIeHHOM OBJlaCcTu TeppuTOopuM U/UiIM B 1-0M
IoMeue HUM 3IaHUS B TeueHMe TOIa Ha OCHOBe pelleHMi OO OopraHM3aluu
DKCIJIyaTaluM M TEeXHMUECKOI'O OOCIHIyXMBaHMSA OOOPYyIOBAHMSA M 3HAaHMUM OOBEKTa.

NHauBuIyalbHBIA U COITUATBHBIN MTOKAPHBIA PUCK B CETUTECOHOM 30HE
BOJIM3H 00BEKTA

42. J1nst monei, HaXOASIIUXCs B CENIUTEOHOW 30HE BOMM3M OOBEKTA, WHAMBHIYaTbHBIHA
MOXXKapHBIA PHUCK (Jaiee - WHAUBUAYAIbHBIH PHUCK) MPUHUMAETCS PABHBIM BeIHMYMHAM
MNOTEHLIMAJIBHOTO PUCKA B ATOM 30HE C YYETOM JOJM BPEMEHHU MPUCYTCTBUS JIIOAEH B 31aHUSX,
COOPYKEHHSIX U CTPOCHHSIX BOJIHM3U MPOU3BOJACTBEHHOTO OOBEKTA!

IUI 3JaHUHM, COOpYKeHHH W cTpoeHHd kiaccoB Pl mo (GyHKIMOHATHHON IMOKAPHOM
OmacHoCTH - 1;

JUTS. 3JTaHHH, COOPYKEHUH u cTpoeHuid kinaccoB @2, @3, @4 u @5 no PyHKIHOHAIEHON
MOKapHOU OMAacCHOCTU C KPYIJIOCYTOUYHBIM PEXKUMOM padoThl - 1, MpU HEKPYrIOCYTOYHOM
pexume padoThl - J0JsI BPEMEHHU IMPUCYTCTBUS JIIOJIEH B COOTBETCTBUM C OpPraHU3alMOHHO-
pacriopsANTEIbHBIMU JOKYMEHTAMH IS 3TUX 3AaHUNA, COOPYKEHUN U CTPOCHHIA.

(. 42 B pen. Ilpukaza MUC PO ot 14.12.2010 N 649)

43. JInsg o0beKTa CONMAIbHBIN MOYKAPHBIM PHUCK (Jaee - COUAIbHBIN PUCK) MPUHUMACTCS

PaBHBIM YaCTOTE BO3HUKHOBEHUS COOBITUH, Beaymux kK rudenu 10 u 6osee yenoBek.

Ona Jionmen, HaxXOoOAILMXCS B CeJuTebOHOM 30He BOIM3M 0O0BeKTa, COLMaJibHBIM
-1
puck S (rom ) omnpemejygeTcsa O dQopMmyJie:
L
S = SUM Q , (11)
j=1 j
roe L - UMCJIO CLEHapMeBR pasBUTKSE [IOXaPOOINaCHBIX CUTyaluM¥ (IoXapoB), IJAg

KOTOPEIX BHIIOJIHAeTCsa ycJjoeue N >= 10;
i
N - CpenHee UMCJO NOoTrubuMxX JIOOel B CeJIMTeOHOM 30He BOIM3U OOBEeKTa B
i

pes3ynbTaTe peanmMsauunu j-To cCcueHapus B pes3yJbTaTe BO3AENMCTBMSA OIACHEX
baxTOpPOB MNOXapa, B3pHBA.

44, BemmumHa N omnpenesnseTcsa O dopmyJie:

1

I
N = SUM Q X n , (12)
i i=1 dij i
roe I - KOJMYECTBO oOfbjlacTel, Ha KOTOPHE paslejleHa TEeppuTopusd,
npuierammas K o0BbekKTy (1 - HoMep ofOjiacTu) ;
0 - YCJIOBHas BEPOATHOCTbL I[IOPaXeHusa deJioBeKa, HaxoIdAmerocs B 1-ou

dij
oByacTy, omnacHeIMM QakTopaMm IPpM peam3auuy Jj-T'0 CLeHaAPpUS;
n - CcpenHee UMCJIO JIOIEM, HaAXOOSMMXCS B 1-ou objacTu.
i



NunuBryanbHbIA U COUMAIIBHBIN MOKAPHBIA PUCK JJISI IMHEHHON
YaCTH MaruCTPaJbHBIX TPYOOIIPOBOIOB

(BBeneno IIpukazom MUC P® ot 14.12.2010 N 649)

-1
45. Bennuuna norennuanbHoro pucka P(r) (Y04 ) B onpeneneHnoii Touke Ha pacCTOSHUH
I OT OCH MarucTpajabHOro TpyOoOoIpoBoia olpeaensercs 1no Gopmyie:

PIN=3 D 4,(MQ | Qe (x. 1)
= , (13)

A (m -
rre (M) yIelbHas 4acToTa pasrepMeTH3aldy JHHEHHON YacTH MarucTpaibHOTO
TpyOOmIpoBOJa Ui j-TO THUIA pa3repMeTU3alUN Ha Y4acTKE M MarucTpalbHOTO TPyOOmpoBOa,

roz['l M
)

0- YKUCIO CIEHApUeB Pa3BUTHs MOXKAPOOMACHON CUTyalluu uiu moxkapa. llpu stom
NOJJIEKAT PACCMOTPEHUIO I KaXJOro THUMA pasrepMeTH3alluu CIEAYIOLUE CLEHApHUU:
dakenpbHOE TOpEHHE, MOXKap MpojuBa (VIS HCTEUYEHHUs >KHUIKOW (asbl), MOXKap-BCIHBIIIKA,
CrOpaHHe ra30MapoBO3AYIIHON CMECU B OTKPBITOM IIPOCTPAHCTBE;

J
0 - 4HCIIO pAaCCMATPUBAEMBIX TUIIOB PA3repMETH3ALUU;

Q. yCIIOBHAsI BEPOSTHOCTh peanu3anuu k-ro creHapusi pa3BUTHsS I0XKapOOMacHOU
cuTyaruu (rmoxapa) IS j-ro THUIa pa3repMeTH3aIIH;

Quopik (X, T) YCIIOBHAsI BEPOSITHOCTh MOPAKEHUS YEIOBEKA B paccMaTpUBAEMOM TOYKE Ha
PACCTOSIHUU I' OT OCH MarucTpaJibHOro TpyOONpoBOAa B pe3yibTaTe peaau3aluuu K-ro creHapus
Pa3BUTHS 10KAPOOIACHOW CHUTyaluu (Iokapa), MPOU3OMIENIIe Ha y4acTKe MarucTpaibHOIO
TpyOOIpOBOJa C KOOPIMHATOH X, pacloIoKEHHOH! B Mpesenax yyacTka BIMSHUA k-To crieHapus
Pa3BUTHS [TOXKapa [ J-T0 TUIA pa3repMeTH3aUY;

X“", i KOOpJMHAThl Hayajla M OKOHYAHMS YydacTKa BIMSHHS. ['paHMIIbl ydacTka
BIIMSIHUSL OTPEAEISIOTCS Ul K-ro CleHapHsl pa3BUTUS MOXKApOOMAcHOM cuTyaluu (mokapa) u3
yCIIOBUSI, YTO 30HA IOPAKEHUS OIMACHBIMHM (akTopaMu Io)kapa (B3pblBa) NpU aBapuM Ha
MarucTpajbHOM TPyOOINpOBOJE 3a MpeAeIaMH 3TOr0 y4acTKa He JOCTUTaeT paccMaTpUBaeMOM
TOYKHM Ha PAacCTOSIHUHU I OT OCH MarucTpajbHOro Tpyoomposoza. Jlomyckaercs HHTErpUpOBaHUE
IPOBOJUTH 110 BCEH IMHE TPyOONpoBoAa.

PekoMenayemblii  Meron — ompeleneHus  yIAENIbHBIX ~— YacTOT  PAa3JIMYHBIX  THUIIOB
pasrepMeTu3ali MarucTpajabHOro TpyOOIpoBoia MPUBEAEH B NMpuiaoxkeHnu N 6 K HacTosIeH
Meronuxke.

Yucno paccMaTpuBaeMbIX CIIEHApUEB PAa3BUTHS MOXKApOOMACHOM cUTyaluu (ToXkapa) mpu
pasrepMeTH3alry JIMHEHHOM YacTH MarucTpalibHOrO TPyOONpoOBOJa, YCIOBHBIE BEPOSTHOCTHU

ij Qnopjk (X, r) >
141 OTPENIETISIOTCSI B 3aBUCUMOCTH OT CIEIU(PUKHA TMOXKAPHOM OIMACHOCTH
MarucTpalbHOTO TPYOOIPOBOIA U TPAHCIOPTUPYEMOTO BEIIECTBA.

46. WuauBuayalbHbI pUCK 1 paOOTHHUKOB, OOCITY>KMBAIOIIUX JIMHEHHYIO YacTh
MarucTpalbHOTO TPYOOIIPOBOA, OTMPEACIISIETCS B COOTBETCTBUU ¢ TyHKTamu 37 u 40 HacTosmen
MeTtoanku.

Jlnia arofeil, HaXOASMIMIUXCS B CEMUTEOHOM 30HE BONHM3U IMHEHHOW YacTH MarucTpalbHOTO
TpyOONIPOBOJIa, WMHAWBUAYAIBHBI PHUCK OMPEIEISIETCS B COOTBETCTBUM C TIYHKTOM 42
HacTosIeit MeToIuKH.
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47. Jlna moAcid, HaXONAIIUMXCS B CEIUTCOHOM 30HE BOJM3M JUHEHMHOM 4YacTH

-1
MarucTpaabHoro Tpybonpososa, conuanbubiii puck S (T2 ) onpenensercsa no popmyie:

S= maX{Sl,Sz----’Sp'---'SQ}, (14)

S S, S S
roe ", Y2, TP, TQ - BeJIMUYHHBI COLMAIBHOIO PHCKA IS Pa3IMYHBIX MMOTCHIHAIBHO

-1
ONAacHBIX y4acTKOB JIMHEHHOM 4acTH MarucTpanbHoro Tpydonposoaa, (1O ), onpenensemble B

COOTBETCTBUH C MyHKTaMu 43 $:S; Sy Sq ron’! u 44 Hactosuel MeTonuku;

Q - KOJMYECTBO MOTEHLHUANLHO ONACHBIX YYaCTKOB JIMHEHHON 4acTH MAarucTpaabHOIo
TpyOonpoBoOIa.

KonuyecTBo MOTEHLMAIBHO ONACHBIX YJ4acTKOB JIMHEHHOH 4YacTM MarucTpaibHOro
Tpy6OIIPOBOIA OIPEAEIAETCA HAa OCHOBE aHAIM3a ILIAHA TPACChl MATUCTPAILHOIO TPYOOIpPOBOIa
¥ Tpuieramomeil Kk Heil TeppuTopuu. 'paHUIBI MOTEHLIMAILHO OMNACHBIX YYAaCTKOB JIMHEHHOM
YacTH MarucTPalbHOro TPYOONPOBOAA ONPEENIAIOTCA U3 YCIOBHS PACIIONOKEHHS BOIM3M HHMX
HACEIEHHBIX IyHKTOB, 3[aHUM, COOPYKEHHI U CTPOEHHIi, HE OTHOCAIMXCA K MATHCTPaIbHOMY
TpyOOIPOBO/Y, PACIOJOKEHHBIX HAa PACCTOSHUM MEHEe 3HAYEHHil, perJaMeHTHPOBAHHBIX
HOPMATHUBHBIMH JIOKYMEHTaMH T10 IOKAPHOM 6€3011aCHOCTH.

[Tpunoxenue N 1
K yHKTY 15 MeTtonuku

CBEJIEHUS
10 YACTOTAM PEAJIM3ALIMN UHULTMHPYIOLINX TTOKAPOOITACHBIE
CUTYALIMU
COBBITUM JUJIS1 HEKOTOPBIX TUIIOB OBOPYJJOBAHUSI OFbEKTOB, YACTOTAM
YTEYEK U3 TEXHOJIOTMYECKUX TPYBOITPOBOJIOB, A TAK)XKE UACTOTAM
BO3HUKHOBEHUS ITOKAPOB B 3JJAHUSIX

(8B pexn. IIpukaza MUC P® ot 14.12.2010 N 649)
Tabnuna I11.1

YacToTsl peann3alnuy THUIMHUPYOIUX 10KapOONacHble CUTYyallun
COOBITUH 11 HEKOTOPBIX TUIIOB 000pYA0BaHUsl 00BEKTOB

HamMeHOBaHME Hnnumpyrolee aBapuio InameTrp orBepcTMda|UacToTa pas-—
obopynoBaHUA cobrTHME UCTEUEeHMd, MM repMeTm3aumnm,
-1
Ton
PesepByaptl, PasrepMeTruszaumusa C 5 -5
€MKOCTM, COCYHH U |IIOCJIeOyoWMM 4,0 x 10
arrnapaTe 10O mcreyeHmeM
IaBJIEHUEM XKMOKOCTM, ITasa WIu 12,5 -5
oByx®as3HOM cpensl 1,0 x 10
25 -6
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6,2 10
50 -6
3,8 10
100 -6
1,7 10
[lolHOEe paszpyleHue -7
3,0 10
Hacocw PazrepmeTmzaumus C 5 -3
(LeHTpPOOEeXHEE) 1O CJIe OYIOUMM 4,3 10
VCTEeUYEeHUEM XUIKOCTU
UM OByX®asHOM 12,5 -4
cpensl 6,1 10
25 -4
5,1 10
50 -4
2,0 10
IramMeTp -4
nomBoOmAmero/ 1,0 10
OTBOIAWETO
TpybonpoBona
KoMnipeccopsl PazrepmeTmzaumus C 5 -2
(LeHTPOOEeXHEE) IO CJIe OYIOUMM 1,1 10
MCTeUeHreM TI'aza
12,5 -3
1,3 10
25 -4
3,9 10
50 -4
1,3 10
[lonlHOEe paspyleHue -4
1,0 10
PesepByapr njsa Pasrepmermusauma c 25 -5
xpaHeHusa JIBXK u IoCJeny M 8,8 10
TIoprYmMx )KI/I,HKOCT@IZ mcreyeHreM XMIOKOCTU
(mamee - T'X) npm |B oOBajioBaHMe 100 -5
IDaBJIeHUM, OJIMBKOM 1,2 10
K aTMochepHOMY
[IoslHOEe paspylleHue -6
5,0 10
PezepByaps C [Ioxap B KOJILIIEBOM - -3
JlaBapllel KpHIUEM |[3a30pe IO IepUuMeTpy 4,6 10
peszepByapa
[Ioxap no BCEM - -4
IOBEPXHOCTU 9,3 10
peszepByapa
PesepByaps co [Ioxap Ha HObBIXATEJIbHOM - -5
CTalVOHAPHOM apMaType 9,0 10
KpBIIEN
[Ioxap Nno BcCeM - -5




IOBEPXHOCTU 9,0 x 10
peszepByapa

[Ipumeuanue: 31ech U Janee IMOJ IMOJHBIM pa3pylIEHUEM MOJpa3yMeBaeTcs yTeuka ¢
JIUaMETPOM HCTEUEHHUS, COOTBETCTBYIOIIMM MAaKCUMAJIbHOMY JHaMETPy MOABOMASILETO WU
OTBOJISILIIETO TPYOONPOBOJIA, MM Pa3pyILEHUs pe3epByapa, EMKOCTH, COCYy/la WM amnmapara.

[Ipu ompeneneHun YacTOThl  pasrepMeTH3anuu  QWIBTPOB U KOXKYXOTPYOHBIX
TETIIOOOMEHHUKOB yKa3zaHHOE 00OpyI0BaHME JOMYCKAETCs pacCMaTpHUBATh KaK aImapaThl IMOA
JTABJICHUEM.

Anmaparbl BO3JYLIIHOTO OXJaXIEHUS JOINYCKAeTCsl paccMarpuBaThb KakK y4YacTKU
TEXHOJIOTHYECKUX TPYyOONpPOBOJIOB, UIMHA KOTOPBIX COOTBETCTBYET CyMMAapHOW JuiMHE TPyO B

My4YKax TETI00OMEHHUKA.

JacToTa peanu3auuM ClLeHapueB, CBSA3aHHEIX C OOpa30BaHMEM OTHEHHOTO apa
Ha E€MKOCTHOM OOOpyIHOBaHMM CO CXMXEeHHBMM TazaMu U JIBX BClencTBue BHEWHETO
BO3IOEMCTBMSA oOudara I[oxapa oIpenejyigdeTcsa Ha OCHOBe [NpolLelyps I[IOCTPOEeHUS
JIOTMYECKMX IepeBbeB COOBTMM, NPMBEIEHHOM B NpuJoXeHMM N 2 k HacTodglWen
MeTomuke. IIpy OTCYTCTBUM HEOOXOOMMEIX INAHHEIX LOOINYyCKaeTCsda NPMHMMATL YacCTOTy
BHENHETO BOBIENMCTBUSA, NPUBONAMWETO K peajM3aluy OTHEeHHOTO mapa, paBHOM 2,5 x

-5 -1

10 ron Ha OIMH anmnapatT (pe3epByap).

Taomuua I11.2

‘qaCTOTBIYTequIKSTCXHOHOFquCKHXpr6OHpOBOHOB

InameTp -1 -1
TPpyOOonpo-— YacToTa yTeuek, (M X Tom )
BOIa, MM
MaJjias cpenHasa 3HaUMTEJbHAaI foJibumas PaspEB
(onameTp (onameTp (onameTp (onameTp
OTBEpPCTUS OTBEpPCTUS OTBEpPCTUS OTBEpPCTUS
12,5 Mm) 25 Mm) 50 mm) 100 mMm)
-6 -6 -6
50 5,7 x 10 2,4 x 10 - - 1,4 x 10
-6 -6 -7 -7
100 2,8 x 10 1,2 x 10 4,7 x 10 - 2,4 x 10
-6 -7 -7 -7 -8
150 1,9 x 10 7,9 x 10 3,1 x 10 1,3 x 10 2,5 x 10
-6 =7 -7 -8 -8
250 1,1 x 10 4,7 x 10 1,9 x 10 7,8 x 10 1,5 x 10
-7 -7 -8 -8 -9
600 4,7 x 10 2,0 x 10 7,9 x 10 3,4 x 10 6,4 x 10
=7 =7 -8 -8 -9
900 3,1 x 10 1,3 x 10 5,2 x 10 2,2 x 10 4,2 x 10
=7 -8 -8 -8 -9
1200 2,4 x 10 9,8 x 10 3,9 x 10 1,7 x 10 3,2 x 10

Tabmura I11.3



YacToThl BOBHUKHOBEHHS IMOXXAapoOB B 3JTaHUAX

HanMmeHOBaHME OOBEKTA JacToTa BO3HUKHOBEHUS
-2 -1
noxapa, (M X Tom )

-5
SJIEKTPOCTaHLUUN 2,2 x 10

-5
CkJlambl XMMMUECKOM MNPOIyKLMUN 1,2 x 10

-5
CkJlaZEl MHOT'OHOMEHKJIATYPHOM MNPOOYyKLUU 9,0 x 10

-5
JHCTPYyMEHTaJIbHO-MEeXaHNUEeCKMe lexa 0,6 x 10
exa no o6paboTkKe CHMHTETMUECKOI'O Kaydyka U -5
MCKYCCTBEHHEIX BOJIOKOH 2,7 x 10

-5
JIuTerHele U IIJIaBUJILHBEIE lLiexa 1,9 x 10

-5
Iexa no nepepab®oTke MSACHBIX U PHIOHEIX IPOOYKTOB 1,5 x 10

-5
llexa ropddYer NPOKATKM MeTaJlJIOB 1,9 x 10

-5
TekCTUJIBHEIE [IPOU3BOACTBA 1,5 x 10

HpI/I HCIIOJIb30BAHNU JAaHHBIX, IIPUBCACHHBIX B HACTOAIICM IMPHUIIOKCHUHU, I KaKoTro-I1n00
pe3epByapa, eMKOCTH, COCYa, alnmapara, TeXHOJIOTHYECKOro TpyOOonpoBoO/ia ClIeyeT YUUTHIBATh
YaCTOThl pasrepMeTudalvu s BCEX pPasMEPOB YTCUCK, YKA3aHHBIC JJIA 3TOU CANHUIIBI
TEXHOJIOTHYECKOTr0 000pyI0BaHUSI.

(a63ar BBeneH [Ipukazom MUC PO ot 14.12.2010 N 649)

[Ipunoxenue N 2
K IyHKTY 17 MeTtonuku

MTPOLIEJTYPA }
[TOCTPOEHM S JIOTUYECKOT'O JIEPEBA COBLITUI

[TocTpoenue noruueckoro epeBa COOBITHI MO3BOJIIET ONPENETUTh PA3BUTHE BO3MOMXKHBIX
[IO’KapOONacHbIX  CUTyallud M TO0XapoB, BO3HUKAIOIIMX  BCJIEACTBHE  pealu3aluyu
MHULUHPYIOMIMX M10KapOONAaCcHYI0 CUTYaIUIO0 COOBITUN. AHANNU3 JiepeBa COOBITUI MPEACTaBIsSET
coboii "ocmbIciMBaeMbId BIepea" Mpolecc, TO €cTh Mpolecc, NpU KOTOPOM HCCIEeI0BaHUE
pa3BUTHS MT0’KAPOONACHON CUTYallM HAYMHAETCS C UICXOJAHOTO COOBITHSI C PACCMOTPEHHUEM LIETTH
HOCJEIYIONNX COOBITHH, MPUBOAALINX K BOSHUKHOBEHHIO MOXKapa.

[Ipu nocTpoeHNM TOTUYECKUX JEPEBbEB COOBITUI YUUTHIBAIOTCS CIIEIYIOIINE MTOJIOKEHHUS:



BBIOMpAETCsl  MOXapoomacHass CHUTyalMs, KOTopas MOXXET TIOBJIe4Yb 3a Cco0oit
BO3HUKHOBEHHE aBAPUH C MT0KAPOM C TAJTBHEUILINM €r0 pa3BUTHEM;

pa3BUTHE I10’KAPOOINIACHOW CUTYALlMU U MOXkapa JOHKHO pacCMaTpUBATBHCS MOCTAIUNHO C
Y4E€TOM MeCTa €€ BO3HMKHOBEHHMSI Ha OOBEKTE€ OLEHKU pPHUCKA, YPOBHS MOTEHIUAIbHON
OMACHOCTH KaXJOW CTaJuMU M BO3MOXKHOCTH €€ JIOKaIM3aluuu U JukBuaauuu. Ha noruueckom
JepeBe COOBITUH CTaJAUU PA3BUTHUSA MOKAPOOIMACHOM CUTYAIMH U TI0XKapa MOT'YT 0TOOpa)xaTbcs B
BUJIC MPSIMOYTOJBHUKOB MJIM JPYTMX T'€OMETPHUYECKHX (DUTYp ¢ KpAaTKUMH HAa3BaHUAMHU ITHX
CTaJuM;

Nepexoj] C paccMaTpuUBaeMOW CTaAMM Ha HOBYIO ONPEACISCTCS BO3MOXHOCTBIO JIHOO
JIOKQJIM3allMi TI0’KapOOMacHON CUTyallud WM T0XKapa Ha paccMaTpUBaeMOM CTaauu, MO0
pa3BUTHS II0’Kapa, CBSA3aHHOIO C BOBJEYEHUEM PACIHOJIOKEHHBIX PSJIOM TEXHOJIOTMYECKOIO
o0opy/soBaHusl, MOMEIECHUH, 3JaHUI U T.I. B pe3y/IbTaTe BIUSHUS HA HUX OMACHBIX (PAKTOPOB
[0’Kapa, BO3HUKIIMX HA paccMaTpuBaeMOM CTaJAuM. YCIOBHBIE BEPOSATHOCTH IIEPEXOJOB
M0’KapOONAacHOW CUTYyalluu WIM I0Xapa €O CTaJAWM HAa CTAaJuI0 OAHOW BETBM WJIM C BETBU Ha
BETBb OIPEACIAIOTCA, MCXOASl U3 CBONCTB BOBJICYEHHBIX B I10’KAPOONACHYIO CUTYaLHIO WIIU
MOKap roproYuX BeulecTB ((hU3MKO-XUMHUYECKHE U TMOXKAPOOIMACHbIe CBOMCTBA, MapaMeTphl, MpU
KOTOPBIX BEIECTBA 0OPAIIAOTCSI B TEXHOJOTMYECKOM IPOLECCE U T.J.), YCIIOBHOM BEPOATHOCTU
peanu3aluy Pa3IMYHBIX METEOPOJIOTHYECKUX YCIOBHM (TemrepaTypa OKpYKarollel cpenbl,
CKOPOCTh W HAalpaBJICHUE BETpa M T.J.), HATUYUS M YCJIOBHOW BEPOSTHOCTH IPPEKTHBHOTO
cpalbaThIBaHHUSI CHUCTEM MPOTUBOABAPHUIHON M MPOTUBOMOXKAPHON 3allUTHI, BEIUYHH 30H
NOpaXEHHUsI ONAacHbIMM  (akTopaMu TOXKapa, OOBEMHO-IUVIAHUPOBOYHBIX pELIEHUH U
KOHCTPYKTUBHBIX OCOOCHHOCTEH 00OpynOBaHUS M 3[aHHI MPOU3BOJACTBEHHOro oObekTa. [Ipu
ITOM KaXJIOW CTaJuMl HHOTJA IPHCBAWBACTCA WICHTU(UKAMOHHBIA HOMEp, OTPaKAFOIIUI
MIOCJIEIOBATEIBbHOCTh NIEPEXOA0B CO CTAJANH Ha CTAIUIO;

MEPEeXO0] CO CTaUM Ha CTA/INI0, KaK MPABUIIO, OTOOpAXKAETCsI B BUAE COCTUHSIONINX JINHUH
CO CTpeJIKaMH, YKa3blBalOIIMMU HANpPABJICHUS Pa3BUTHUS I[0XKApPOONACHOM CHUTyallMu U
nocieayrwouero noxapa. [Ipm sTom coequHeHUs! CTaaui JOJKHBI OTPakaTb BEPOSTHOCTHBIN
XapakTep COOBITUS C BBINOJIHEHUEM yciaoBus "wnu" wium "na', "Her";

Ul KaXJOW CTaJuM pPEKOMEHJyeTCs YyCTaHaBIMBaThb YpPOBEHb €€ OIAacHOCTH,
XapaKTEpU3YIOIIMICA BO3MOYKHOCTBIO IIEpEXoJa IO0KapOONMAacHOM CUTyallud WIM IOXapa Ha
COCEJTHHUE C M0’KAPOONACHBIM y4aCTKU 00BEKTa;

IIpM TOBTOPEHHMU OJHHMM W3 IIYT€H YacTU APYroro IyTH pa3BUTHA ISl YIPOLICHMS
MOCTPOEHHUS JIOTUYECKOT0 JepeBa COOBITMM HMHOIZAa BBOJAT OOO3HAYEHHE, TNPEACTaBISAIOLIEE
co0OH COOTBETCTBYIOIYIO JHMHHUIO CO CTPEJIKOM M HAANMUCh "Ha CTaauio (KOJ IMOCcieayromei
craaun)".

IIpu aHanmu3e JIOTMYECKUX [JEPEBbEB COOBITHH PYKOBOJCTBYIOTCS — CJEIYIOIIUMHU
MOJIOKEHUSMU:

BO3MO>XHOCTBIO TNPEAOTBPAILEHUS JAIBHEHUIIEr0 Pa3BUTHUS I10XKAPOONACHOW CHUTyallMd M
1o’kapa 3aBHCHUT OT KOJIMYECTBA CTaJUi M BPEMEHHM UX MPOTEKaHUs (TO €CTh OT JUIMHBI IYyTH
pasBUTHs MOXAPOOMACHOM CHUTyallun U TMoXapa). ITo 00YCIOBIMBAaETCS  OONbIIEH
BEPOSITHOCTBIO YCHEUIHOW JIMKBUJIALMK II0’KApOOIIACHOM CHUTyallUd W I0Xapa, CBA3aHHON C
YBEJIMUEHUEM BPEMEHHU Ha JIOKAIM3ALMIO M10KApOONaCHON CUTYalluH U MoXkapa U KOJIUYECTBOM
CTa/Iui, Ha KOTOPBIX 3Ta JIOKAIHU3AIHs BO3MOXKHA;

HaJIMYUEM y CTaJuM PA3BETBICHUN 1O NPUHLHUIY "HiH", OXHO U3 KOTOPBIX MPUXOAWUT Ha
CTa/IMI0 JIOKAJTU3alMU [0KapOONacHONW CHUTyalluM WM Mo)Kapa (Hampumep, TyIIEHHE odvara
1oXkapa, CBOEBPEMEHHOE OOHApYKEHHE YTEUKU M JIMKBHUJIAIMS TPOJIMBA, IEPEKPHITHE 3alIOPHOM
apMaTyphl U T.I.), CBUAECTEIBCTBYET O BO3MOKHOCTH MPEIOTBPAILLIEHUS JAaJbHENIIEero pa3BUTUs
M10’KapOONaCHON CUTYalluy U 110XKapa M0 ATOMY ITyTH.

3HaueHue 4YacTOThl pealu3alUd OTIEIbHOM CTaAuM JepeBa COOBITHMI WIM CleHapus
ofpeneNnsercss MyTeM YMHOXEHMS 4YacTOThl BO3HMKHOBEHHSI HMHUIMHMPYIOLIETO COOBITHS Ha
YCIIOBHYIO BEPOSITHOCTH Pa3BUTHUS 10 KOHKPETHOMY CLIEHAPHIO.



B rtabmuue I12.1 mpuBoAsITCS pPEKOMEHIyeMble YCIOBHBIE BEPOSTHOCTH MIHOBEHHOTO
BOCIJIAMEHEHUS! U BOCIJIAMEHEHMsI C 3aJIepP’KKON 1O BpPEMEHH B 3aBUCHMOCTH OT MacCOBOT'O
pacxoma CKOPOCTH HCTEYCHHUs TOPIOYMX Trasa, ABYX(a3HOW Cpenbl WM IKUAKOCTU TIpU
pasrepMeTH3aliy TUIIOBOT'O TEXHOJIOTUYECKOT0 000pyI0BaHMs Ha 00BEKTE.

JI1st IeTKOBOCIIAMEHSIOIINXCS JKUIKOCTEH C TemmepaTypoil BebIKA MeHee +28 °C
JTOJI’KHBI UCTIOJIb30BAThHCS YCIOBHBIE BEPOSTHOCTH BOCILUIAMEHEHHS KakK Ui ABYX(a3HOH Cpebl.

[Ipu ompenencHUH YCIOBHBIX BEPOSATHOCTEH pealM3allii Pa3IMYHBIX CIICHAPUEB JTOJKHBI
IMPUHUMATHCS BO BHUMaHUE CBOMCTBA IMOCTYMAIOLIUX B OKPY’KaIOIIEe MPOCTPAHCTBO TOPIOUUX
BEIICCTB, YCIOBHBIC BEPOATHOCTH pEAU3alUU PANTMYHBIX METEOPOJIOTHUECKUX YCIOBUMI
(TeMIiepatypa OKpy’Karolllell cpeapl, CKOPOCTh W HaIpaBlieHUE BeTpa U T.JA.), HAIW4YHE H
YCIIOBHBIE BEPOATHOCTH A(P(HEKTHBHOTO CpadaThlBaHUs CHCTEM MPOTUBOABAPUUHON U
IIPOTUBOMNOXKAPHOM 3aIIUTHI U T.1.

Taomuma [12.1

Ycnosnas BCPOATHOCTb MIT'HOBCHHOI'O BOCIINIAMCHCHU A
1 BOCIIJIaMCHCHUS C 3aﬂep>1<1<0ﬁ



MaccoBblii pacxon
HACTEYEHU, KI/C

VYcnoBHas BEPOATHOCTDH

MI'HOBCHHOI'O BOCIIJIAMCHCHH A

YcioBHAs BEPOSTHOCTD
HOCJICAYIOIETO
BOCIIJIAMEHEHHUS TIPH

OTCYTCTBMH MI'HOBCHHOI'O

YcioBHast BEPOSTHOCTb
cropanus ¢ 00pa3oBaHHEM
U30BITOYHOTO JIaBJICHUS TIPU
00pa30BaHUH FOPIOYETO

BOCILIAMEHEHHS ra3ornapoBO3yIIHOTO
o0J1aka 1 ero MmocjeIyroeM
BOCILIAMEHEHHUH
JAana3soH | HOMHHAJIBHOE |Tra3 nByx(pas3Has | KHJIKOCTh |Ta3 nByx(das3Has | KHJAKOCTh |ra3 nByx(das3Has | KHIKOCTb
cpenHee CMeCh CMeCh CMeCh
3HAYEHHUE
Maursrit
(<1) 0,5 0,005 |0,005 0,005 0,005 |0,005 0,005 0,080 |0,080 0,050
Cpenunuii
(1-50) 10 0,035 |0,035 0,015 0,036 (0,036 0,015 0,240 |0,240 0,050
Bonpmroit
(>50) 100 0,150 (0,150 0,040 0,176 (0,176 0,042 0,600 |0,600 0,050
Ilomuei | He
pasphIiB oTmpeeIeHO 0,200 (0,200 0,050 0,240 (0,240 0,061 0,600 (0,600 0,100




[Tpunoxenne N 3
K IyHKTY 18 MeTtonuku

METO/bI OHEHKU OITACHBIX ®AKTOPOB ITOKAPA
(B pen. [Ipukaza MYC P® ot 14.12.2010 N 649)

1. B mHacrosimeMm NpUIOKEHUU MPEICTABICHBI METOAbl OLIEHKHM OMACHBIX (DaKTOpOB,
PEATM3YIOLIMXCS MIPU PA3JIUYHBIX CLEHAPHUSAX M0XKapOB, B3PHIBOB HA TEPPUTOPUM OOBEKTA U B
cenuTeOHOM 30HE BOJIM3U OOBEKTA.

JUi1s OLIeHKH OIAacHbBIX (PAKTOPOB, PEATU3YIOLIMXCS IPU MOXkKapax B 31aHUX (ITIOMELIECHUX)
00BEeKTa, MCIOIB3YIOTCSI METO/bI, pEriaMEHTHUPOBaHHbIE MNpuiiokeHueM N 5 K Hacrosen
Metonuke.

I. UcTeuenue >XKNIKOCTHU U ra3a
HcTeuenue xunkoctu

2. PaccmatpuBaetcs pe3epByap, Haxoasiuiics B ooBanoBanuu (puc. [13.1).

BBomsTcs crenayromue J0mymeHus:

HCTEYEHHUE Yepe3 OTBEpCTUE 0HO(a3HOE;

pe3epByap UMEET MOCTOSHHYIO TUIOIIA b CEUYSHUS TI0 BBICOTE;

JIaMeTp pe3epByapa MHOTO OOJIbIIE pa3MEepPOB OTBEPCTHUS;

pa3Mepsl OTBEPCTHS MHOTO OOJIBIIIEC TOJIIUHBI CTCHKH;

MMOBEPXHOCTD KHUAKOCTU BHYTPH pe3epByapa TOPU30HTAIIbHA;

TEMIIEpPaTypa KHUJIKOCTHA OCTACTCS MOCTOSIHHOW B TCUCHUE BPEMEHU UCTCUCHUS.

MaccoBbiit pacxon xunkoctu G (Kr/c) uepe3 oTBepcTre BO BpeMeHH t (C) onpenensieTcs mno

dbopmyre:

2 2
rllg x K x A hol
G(t) =G - —————————————————— x t, (13.1)
0 A
R
roe G - MACCOBHIM PAcxOI B HAYaAJIbHEI MOMEHT BPEMeHM, KI'/C, OIpeIesiseMblil
0
no dopmye:
G = TKrlA X /2 x gx (h - nh ), (I13.2)
0 hol \/ 0 hol
TIe po - IJIOTHOCTBL XUIKOCTM, KI'/M3;
g - yckopehnue cBobomHoro nameHmsa (9,81 m/c2);
MO — KO20OULUMEHT MCTEeUeHUS;
A - [Jomalb OTBEPCTUI, M2;
hol
h — BEICOTa PaclOJIOXEHUS OTBEPCTUS, M;
hol
A - momanb CeuyeHMs pes3epByapa, M2;
R
h - HauvasnpHasa BHCOTa cToOJOa XMIKOCTM B pesepByape, M.
0

BricoTa cronba xunkoctu B pezepByape h (M) B 3aBUCHUMOCTH OT BPEMEHH t ONpeaesnsieTcs
o popmye:



G g X MO X A x t
0 hol

h(t) =h - ————————- Xt 4+ - . (I13.3)

0 po x A 2

R 2 x A

R

YcioBua nepesiMBa  CTPyM XKMAOKOCTM (mpu  h > h ) depes oOBajiloOBaHUe
0 hol

ompenensgeTcsa o dopwmye:

. T (113.4)

rae H - BeicoTa oOBanoBaHus, M;
L - paccTosiHuE OT CTEHKH pe3epByapa JIo 0OBaJIOBAHUS, M.

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

Puc. I13.1. Cxema st pacuera UCTEUEHUS KUIKOCTH
W3 OTBEPCTHUSA B pe3epByape

KonuuecTBo kuakocTd m (Kr), mepenuBIIelcs udepe3 OOBajJOBaHUE 3a TOJIHOE BpPEMst
HCTEUeHUs, OTIpeensieTcs no popMmyIe:

2 2
t PO X g X MO X A
pour hol 2
m = mHTerpanG(t) x dt = G x t - e X t , (II3.5)
0 0 pour 2 x A pour

roe t - BpeMs, B TeuUeHMe KOTOPOTO XMIKOCTL [EepesIMBaAeTCs uepes
pour
obBajioBaHue, C (T.e. BpeMsa, B TeUeHMEe KOTOPOI'O BHIIOJHSETCH yCJIOBUE
(I13.4)) .
BemnumHua t onpemenseTca no dopmyse:
pour

t . , (I13.6)



pour 2 x a

rze a, b, ¢ - mapaMeTpbl, KOTOPBIE OMPENCISIOTCS 0 (hopMyITaMm:

2 2 2 2
a=gx Mo XA / (2 x A), M/c ; (II3.7)
hol R
G
0

b = ——————--- , m/c; (13.8)

po x A

R
L

C=h -H- - . (3. 9)

0 MIO

B criyyae, ecysM XMIKOCTL B pes3epByape HaXOOUTCs IN0I M3OBITOUYHEIM IaBJIEHMEM
OenvTaP (IIa), BeaMuMHa MI'HOBEHHOT'O MacCCOBOT'O pacxona G (kr/c) onpemensercs

no dopwmysie:
G = MO X po X A X /2 x OenbraP / po + 2 x g x (h - h ). (I13.10)
0 hol \/ 0 hol
g  omnpemesieHrsa KOJMUYEeCTBa XUIKOCTM, [epefMBIelNca depes obBajioBaHue, U

BpPEMeHU rnepesuBa crenyetT NIPOUHTETPUPOBATH COOTBETCTRBYIIYO cucrTeMmy
ypaBHEHUM, I'Ie BenuuuHa [JenbTaP MoXeT OBITH NEPEMEHHOM.

Hcrteuenue cxxaToro rasa
3. MaccoBast CKOpPOCTb MCTEUEHHS CKAaTOro raza M3 pe3epByapa OIpeAesseTcs Io

dbopmynam:
JTOKPUTHYIECKOE UCTEUCHUE:

P
a 2 ramma/ (ramma-—1)
npu ——-- >= (—————————--- ) ; (I3.11)
P ramma + 1
\
2 /TaMMa
P
2 X TamMma a
G = A x MO|P x po x (——————————-— ) X (-——-) X
hol \% \% ramma - 1 P
\
1/2
Pa (ramma-1)/ravmMma
x <1 = (=----) > : (I13.12)
P
B |
CBEPXKPUTHYECKOE UCTCUCHHE:
P
a 2 ramma/ (ramma-—1)
npy ——-- < (——————————- ) ; (I3.13)
P ramma + 1
\Y4

- 11/2



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

G = A x MO|P x po x ramMa x (——————-—----- ) , (I13.14)
hol \Y \Y ramma + 1
roe G - MacCCOBEIM pacxoln, Kr/c;
P - arMmocdepHOe mamieHMe, Ila;
a
P - maBsieHMe rasa B pesepsByape, Illa;
\
raMMa - Iokas3aTejylb amuabaTel rasa;
A - mJjomanb OTBEPCTMUSA, M2;
hol
MO — KOBQOMLMEHT mMcTedeHMs (IpM OTCYTCTBMM HAHHEIX IOONyCKaeTCsa NPMHMMATh
paBuemM 0, 8) ;
PO - IJIOTHOCTL T'al3a B pesepByape Opyu IOaBjeHuu P , xkr/mM3.
v v

Hcredenne CkKMKEHHOTO raza u3 OTBEPCTUS B pe3epByape

4. MaccoBasd CKOPOCTbL MCTEeUeHUs napoBoi daszswl G (kI'/c) omnpenensgeTcs IO
\Y
dbopmyie:
/P M
/ c 5 1,95
G = MO X A / (————— ) x P x (0,167 x P + 0,534 x P ), (I13.15)
v hol \/ RT C R R
C

rge MO - KOBQOMLMEeHT MUCTEeUeHUS;
A - mnJjomanb OTBepCcTMs, M2;

hol

P - KPUTHUUECKOE IaBJIeHME CXMKEHHOTO Traza, Illa;

C
M - MmoJyigpHasd Macca, KI'/MOJib;

R - yHUBepcajibHad ras30Bas [IOCTOAHHAasA, paBHaa 8,31 IOx/ (K x Momb) ;

T - xpuTuueckas TeMIepaTypa CXWXeHHOTO Tra3a, K;

C

P =P / P - OespasMepHOe IaBJIEHME CXMKXEHHOTO T'al3a B pes3epByape;
R \Y C

P - @DaBJleHMe CXMXEHHOT'O T'aza B pesepByape, Ila.

\

MaccoByro CKOpOCTb UCTEUEHHUsI MapoBOM (Pa3bl MOKHO TakXke ONpeaeisaTh mo (GopMmynam
(I13.11) - (I13.14).

MaccoBasgs CKOPOCTb MCTeueHMsa Xuukom ©aser G (kr/c) ompenmeysgeTcs IO
L
dopmyie:
/2
/ po
/ L
/(=== ) x P
/ po R
\/ v
G =G X ——————————————————— , (I13.16)
L v 3/2
(1,22 x T )
R
TIe po - IJIOTHOCTBL XUIOKOM asel, Kr/M3;
L

PO - MJIOTHOCTHL mapoBoi haser, kI/M3;



4
T =T/ T - GespasMepHas TeMIepaTypa CXWKEeHHOT'O I'a3a;
R C
T - TeMmmepaTypa CXMXEHHOTO rasa B pes3epByape, K.

PactekaHue XUIKOCTH MPH KBa3UMTHOBECHHOM
pa3pylieH!H pe3epByapa

5. Ilox KBa3sMMI'HOBEHHBIM pa3pyLIEHUEM pe3epByapa CleyeT NOHMMAaTh BHE3alHbIN (B
TEUYEHUE CEeKyHJ] WIM JoJIed CEeKyHJ) pachaj pe3epByapa Ha NPUOIM3UTENBHO PABHBIE IO
pa3mepy 4actu. IIpum Takol mOKapoONaCHOM CHUTyallud 4YacTb XPaHUMOH B pe3epByape
AKHUJIKOCTH MOKET IEPEIUTHCS Yepe3 0OBaJIOBaHUE.

Hwuxe npencraBinena maremarudeckass MOJENb, [TO3BOJISIOIAS OLICHUTD JOJIIO KUIAKOCTH,
nepenuBleiica yepe3 o0BajIoBaHUE IPU KBa3UMIHOBEHHOM pa3pylleHHH pe3epByapa. [IpuHsATHI
CIIEYIOLIUE JOIYLIEHUS:

paccMaTpuBaeTCs IUIOCKas OTHOMEpHAs 3a1ada;

BpeMsl paspyLICHUs pe3epByapa MHOIO MEHBIIE XapaKTEpPHOIO BPEMEHHU JBHUKECHHUS
THJIPOAMHAMUYECKOM BOJIHBI 10 00BalOBaHMS;

KUJKOCTB SIBJIIETCS HEBSA3KOM;

TPEHUE KUAKOCTU O IIOBEPXHOCTH 36MJIU OTCYTCTBYET;

IIOBEPXHOCTb 3€MJIM SIBJISIETCS TUIOCKOW, TOPU30HTAIBbHOM.

Cucrema ypaBHEHM, ONMCHIBAIOIIUX IBUKEHUE KUAKOCTH, UMEET BUL:

dh d
-———— + ———=[(h - h ) xu] =20
dt dx G
< 2 , (I13.17)
du d u
--——— 4+ ——=(-——— + g x h) =0
dt dx 2
roe h - BeIcOTa cTosia XMOKOCTU Had OUKCUPOBAHHEIM YPOBHEM, M;
h - BrICOTa nomcTujammey MNOBEPXHOCTM Hall OMKCUPOBAHHEIM YPOBHEM, M;
G

u — CpeIHAd IIO BBEICOTE CKOPOCTb IOBUMXEHUHA cronba XMIOKoCTH, M/C,‘
X — KOOpIOMHaTa BIOOJIb HallpaBJICHUMA IOBUMXEHMA XUIOKOCTM, M,

t - Bpema, c;

g - yckopeHue cBobomHoro mnameHma (9,81 m/c2).

I'panuyHble ycinoBus ¢ yueToM reoMerpu 3aaauu (puc. [13.2) umerot Bua:

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



consultantplus://offline/main?base=LAW;n=109874;fld=134;dst=100370

[ 0, eciim h <= a

TI€ a - BBICOTa 00OBaJIOBAHMSL.
MaccoBas noiist xuakoctu Q (%), mepenuBiieiics yepe3 00BaJOBaHHE K MOMEHTY BpEMEHH!
T, onpenensiercs o Gopmyre:

T
nHTerpasu x (h - a) x dt
0 N N
Q0 =100 x ——=====—————————————————— ’ (13.22)
h xR
0
TIe U - CpenHAsd IO BHICOTE CKOPOCTB IOBWXEHMs cTojba XMIAKOCTM IpM X = b,
N
M/C;
h - BrICOTa cToyba XMIOKOCTM IOpU X = b, M;
N
h - HauvasnbHas BHCOTa cCcToJfa XMIKOCTM B pesepByape, M;
0
R - mmpuHa pes3epByapa, M.
T'padux pacueTHOM M DKCIEPMMEHTAJIbLHOM 3aBUCUMMOCTEMY MaCCOBOW HOOJM
rnepesiMBIIeiCS uUepes obBajioBaHMe XUIOKOCTM Q OT mapameTpa a/h mnpemcrasieH Ha
0
puc. I3.3.
Y
""""""""" !
f
i
|
|
i
|
l
i
g |
~ |
i
|
i
|
[
1
|
' ]
1
b A

Puc. I13.2. TunuyHas kapTUHA IBUKEHUS KUJIKOCTH B 00OBaJIOBAaHUU
IIPY KBa3MMIHOBEHHOM pPa3pyIlIEHUU pe3epByapa
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Puc. II3.3. 3aBMCMMOCTbL ILOJIM IIepeJIMBUIEMCsa uYepes oOBaJioOBaHME
XUOKOCTM Q OT mapamerpa a/h : 1 - pacuer; 2 - 35KCIEPUMEHT
0

II. KonmmyecTBeHHas OLIEHKAa MacChl TOPIOUYNX BELIECTB,
IIOCTYIAIOUINX B OKPYXKArOIlee IPOCTPAHCTBO B PE3yJIbTaTe
BO3HMKHOBEHHSI I10KAaPOOIIACHBIX CUTyalui

6. KonmuecTBO MOCTYNMMBIINX B OKPY’KAIOIIEE MPOCTPAHCTBO TOPIOYNX BEIIECTB, KOTOPHIC
MOTyT 00pa30BaTh B3pBIBOONACHBIE TIa30MApOBO3AYLIHBIE CMECH MM HPOJUBBI TOPIOYMX
CKIKEHHBIX Ta30B, JIETKOBOCIUIAMEHSIOMIUXCS W TOPIOYMX JKUAKOCTEH Ha MOJCTHIIAIOIICH
MOBEPXHOCTH, ONPEAEIAETCS, UCXO/ U3 CIeTYIOIUX MPEANOCHIIOK:

a) TPOUCXOJUT pacueTHas aBapusi OJHOTO U3 pe3epByapoB (ammapaTroB) WU
TpyOOnpoBO/a;

0) Bce colepkuUMOe pesepByapa (ammapara, TpyOONpoBOJa) WM YacTh MPOAYKTa (Tpu
COOTBETCTBYIOLIIEM OOOCHOBAaHMM) MOCTYMAeT B OKpYyKarollee MpocTpaHcTBo. [Ipu 3ToM B
cllydae HaJIM4YMsl Ha 0ObEKTe HECKOJIbKUX amlmnapaToB (pe3epByapoB) pacueT ciaeayeT MPOBOAUTH
JUIs KaXJI0T0 pe3epByapa (anmnapara);

B) TNpH pasrepMeTH3allMy pe3epByapa (ammaparta) MPOMCXOJUT OJHOBPEMEHHO yTedKa
BEIIECTB U3 TPyOONpPOBOAOB, MUTAIOIIUX pEe3epByap IO MNPAMOMY M OOpaTHOMY MOTOKY B
TE€YEHHUE BPEMEHH, HEOOXOIUMOro s OTKIIOUEHHS TpyOompoBojoB. PacueTrHoe Bpems
OTKJIFOYEHHsI TPYOONPOBOJOB ONpeAeNsieTcs B KaXJIOM KOHKPETHOM cllyyae, HCXOIsl U3
pearbHON OOCTAaHOBKHM, W JOJDKHO OBITh MHHUMAJIBHBIM C YYETOM ITaCIIOPTHBIX JaHHBIX Ha
3alopHBIe YCTPOWCTBA M WX HAJEKHOCTH, XapaKTepa TEXHOJOTHYECKOTO Ipolecca W BHUAA
pacyeTHOI aBapHH.

[Tpu OTCYTCTBHM MaHHBIX JOITyCKAETCS PAcYeTHOE BPEMS OTKIIOYCHHUS TEXHOJIOTHYECKHX
TpyOONPOBOIOB IPUHUMATH PABHBIM:

BpPEMEHHU CpadaThIBaHUS CHUCTEMBI aBTOMATHKH OTKJIIOYEHHUS TPyOOIPOBOIOB COTJIACHO
NaclOpTHBIM JAaHHBIM YCTaHOBKM, €CIM BEpPOSITHOCTb OTKa3a CUCTEMbl AaBTOMATUKU HeE
npesbiiiaet 0,000001 B rox nian obecrieyeHo pe3epBUPOBAHUE €€ AIIEMEHTOB,;

120 c, ecan BeposATHOCTh OTKa3za cucteMbl aBTomMaThku npesbimaer 0,000001 B rox u He
00ecTeYeHo pe3epBUPOBAHNE €€ DIIEMEHTOB;

300 ¢ npu py4yHOM OTKJIHOUYEHUU;

I) B KauecTBE pACUETHOM TeMIIepaTyphl IPH I0KaPOOIIACHOW CHUTYaIlMM C Ha3eMHO
pAacIoNIO’)KEHHBIM ~ 00OPYZOBAaHUEM JIOIYCKAeTcs IMPHUHUMATh MAaKCHUMAalIbHO BO3MOXKHYIO



TEMIIEPATYpy BO3AYyXa B COOTBETCTBYIOUIEH KIMMAaTHUYECKOM 30HE, a NpU I0KapOONacHON
CUTyallul C IMOJA3EMHO PAaCIOJIOKEHHBIM O0OpYJAOBaHHMEM - TEMIIepaTypy TPYyHTa, YCIOBHO
PaBHYI0 MaKCHMAaJbHOH CpeIHEMECSYHOU TeMIlepaType OKPYXKAarollero Bo3Ayxa B Haubojee
TEIUI0e BpeMs roja;

€) JJIUTEIBHOCTh MCHApEHUsl JKUIKOCTH C IOBEPXHOCTU IIPOJIMBA IPUHUMAETCS pPaBHOU
BpPEMEHH €€ MMOJTHOT0 ucnapeHus, Ho He 6osee 3600 c. J{ns mpoauBoB XuAKOCTH 10 20 KT Bpems
UCIIapeHUs JOIyCKaeTcsl NpuHuMaTh paBHbIM 900 c.

JlomyckaeTcsi MCHOJb30BaHUE TOKa3aTelied MOXKapOB3pPhIBOONACHOCTU UL  cMecei
BEIIIECTB ¥ MAaTEPHAJIOB 110 HanOOoJIee OMaCHOMY KOMIIOHEHTY.

Pasrepmerunsanys Hag3eMHOTO pe3epByapa

7. Macca ®UAKOCTH, IOCTYNMBILIEH B OKPYXKarollee IPOCTPAHCTBO IPU Pa3repMETH3ALUN
pesepByapa, onpeaeisercs no popmyse:

m =po xV, (I13.23)

a L R

Tme m - Macca XMUIKOCTM, KI';

a
PO - IUJIOTHOCTBL XMOKOCTM, KI'/M3;
L

V - obpeM XMIKOCTM B pe3epByape, M3.

R

Macca KMIKOCTH, TIOCTYIHBIIEH CAMOTEKOM TPH TOJHOM pa3pyIICHUU HA3eMHOTO WJIH
HaJ[3EMHOTO TPYOOITPOBO/Ia, BBIXOAIICTO U3 pe3epByapa, ONpeaessieTcs mo GpopmMyiam:

o 2 n
m =G x Tay + -~———xd x (SUML ) x po , (I13.24)
a L 4 P i=1 i L
roe
nm 2 A e L
G =Moo X ———= x d X /2 x po x HenbTaP , (I13.25)
L 4 P \/ L R
roe
OenmepTaP = h x po x g, (I13.26)
R L L
roe G — HauyaJIbHBIM Pacxol XUIKOCTHM, MCTeKawlely U3 pesepByapa uepes
L
pasrepMeTusMpOBAHHE TPpyOOmpoBOm, KI/C;
MO — KO20OULUMEHT MCTEeUeHUS;
Tay - PpacdeTHOe BpeMda OTKJIIOUEeHMSa TpyDONpOBONOB, CBSAS3aHHEIX C MECTOM
pas3repMeTmMsauum, C;
d - ouaMeTp TPpyDONpPOBONOB, M (B CcJydYae PpPa3JIMYHHX OUAMETPOB
P

TPpyBONPOBOLOB, CBSA3AHHEIX C MECTOM pas3repMeTus3almny, OOBeM BBIXONAUEN XUIKOCTMU
paccumMTHBAETCA IOJIs KaxIoTro TpyOonpoBoIa B OTHEJBLHOCTH) ;
L - IOJMHa 1-To ydYacTka TpyOoNpoBOoma OT 3alOPHOTO YyCTPOMCTBaA OO MecTa
i
pazrepMeTmM3aluUM, M;

n — 4YuMcCJjiO Yy4YacCTKOB pr@OHpOBOI{OB, CBA3SAHHEX C MECTOM pa3repMeTu3alnn;
HenbTaP - Hanop crojyba XMIKOCTM B pe3epsyape, lla;

R
h — BBICOTaA CTOJIOa XUIKOCTM (OT BEPXHEIO YyPOBHSA XUIKOCTM B pes3epByape

L



0O YPOBHS MeCTa pas3repMeTms3almumu), M;
g - yckopeHue cBoBomHOTO mnameHmuda, Mm/c2 (g = 9,81).

[Ipu mposiBe Ha HEOTPAHUMYEHHYIO MOBEPXHOCTh IUIOLIAb IPOJIMBA Fp (M2) xunKocTu
onpenensercs no popmyie:
(8B pen. Ilpuxaza MUYC P® ot 14.12.2010 N 649)

Foe = Vi (113.27)

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

f 1
rae P - kodhduiuMenT pasiuThs, M (Ipd OTCYTCTBUU JaHHBIX JOMYCKAETCS MPUHUMATH
1 1
paBHBIM 5 M [IpHW NPOJKMBE HAa HECIUIAHMPOBAHHYIO TPYHTOBYIO MOBEPXHOCTH, 20 M~ mpu

NPOJIMBE Ha CIUIAHUPOBAHHOE TPYHTOBOE MOKpbITHE, 150 M IpU TPOJMBE HAa OCTOHHOE WU
acganbTOBOE MOKPHITHE);
(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

V. .
x - 00BeM KHUIKOCTH, MMOCTYIIHUBIICU B OKpYy’Karomiee IIpOCTPAaHCTBO IIpu

pasrepMeTu3anuu pe3epByapa, M3.
(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)

Macca napos JIBXK, Beixoasiux yepe3 IbIXaTelbHYIO apMaTypy

8. B ciyuae HanosHEeHUs pe3epByapa Macca ImapoB OIpenessercs no Gopmyie:

m =po xV xP x P, (I13.28)
\Y Y R H 0
roe
M
PO = - , (I13.29)
\ vV x (1 + 0,00367 x t )
0 0
rge m - Macca BHXOOAmmMxX napos JIBX, xr;
\
PO - MJIOTHOCTBL mapos JIBX, xkr/m3;
4
P - I»aBJIeHMe HacCHIIEeHHBX napos JIBX npu pacdeTHOM TeMmnepatype, klla,
H
omnpernesigeMoe IO CIPaBOYHBIM IOaHHEM;
P - armocbepHoOe mamBjyeHue, klla (momyckaeTcs HOpuHMMaTb paBHeM 101);
0
4 - TeoMeTpMUecKkMM oOBeM NapOoBO3OYyWHOI'O MNPOCTPaHCTBA pesepByapa (npu
R

OTCYTCTBMM MHAHHBIX HOONYCKAaeTCs [PUHMMATL PABHLEM TEeOMETPUUECKOMY OOBeMy
pesepByapa), M3;
M - MosspHas Macca napos JIBX, KI'/KMOJIb;
V - MOJIbHEIA OOBeM, paBHbM 22,413 M3/KMOJIL;
0
t - pacuerHasa TeMmneparypa, °C.
0

Macca napos JIBX npu ucnapeHun co cBoO60 HOM
IIOBEPXHOCTHU B pe3epByape
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9. Macca mapoB JIBX npu wucnapeHMH co CBOOOJHOW IOBEPXHOCTH B pe3epByape
ompenenseTcs mo Gopmye:

m =G x Tay , (I13.30)
4 4 E
roe G - pacxon napos JIBXK, kI'/c, KOTOpPEHIL ompeneiseTcs N0 GopMmylie:
4
G =F xW, (I13.31)
4 R
roe Tay — BpeMd NOCTYIUJIEHMA [NapoB U3 pesepByapa, C;
E
F - MaxkcuMaJibHas IJiomanb INOBEPXHOCTM MuchnapeHusa JIBXK B pesepByape, M2;
R
W - MHTEHCMBHOCTBL MCIIapeHud JIBX, xkT/ (M2 x C) (onmpenenigercsa B

COOTBETCTBUM C pazzeyioM VIII HacToAWeI'O NPMIIOXEHMS) .

[II. MakcumanbHbIe pa3Mepbl B3pbIBOOIIACHBIX 30H

10. Pamgmyc Rysgire (M) m BBICOTA Z e (M) 30HBI, OrpaHWYHMBAIOIIHNE OO0JACTh
KOHIIGHTpAIlM{, TMPEBBIMIAIONINX HIKHUN KOHUEHTPAIMOHHBIM Tpeaen pacipoCTpaHSHUS
wiamenu (nanee - HKIIP), npu HemoaBM>KHOM BO3YIIHOM cpesie onpeensercs no Gpopmymnam:

JUTs Toprounx razoB (gaiee - ['T):

0,33

R,y = 7,8 _m
Pr - Cugnp - (113.32)
m 0,33
ZHMPZZO’ZG. —
Pr - Cugap : (113.33)
quist mapos JIBXK:
m 0,33
RHMP::7’8' -
P Comnp : (113.34)
0,33
ZHmm9::0126' — T

P Crgp , (I13.35)

m .
rne ' wmacca I'T, moctynuBIIero B OTKpPBITOE MPOCTPAHCTBO MPH IOXKapOOMACHOM
CUTYalluH, KT;

Pr - mnornocts I'T [P pacueTHOU TeMreparype U aTMoc(hepHOM JaBIIEHUH, KI/M3;
- macca nmapoB JIBJK, mocTynuBmux B OTKPBITOE MPOCTPAHCTBO 3a BPEMS HCIAPEHUS,
m
yKa3aHa B IyHKTEe /' 6 HACTOSIIErO MPUIIOKEHHUS, KT;

Pr - mnotHocTh napos JIBX npu pacuetHoli Temneparype, klla;



C . N
HKIIP - H)KHUW KOHIEHTPAMOHHBIA Mpeaes pacnpocTpaneHus miamenu [T wiam mapos,
%00.
3a Ha4YaJI0 OTCYETa FOPU3OHTAIBHOIO pa3Mepa 30HbI IPUHUMAKOT T€OMETPUUECKUI LEHTP

[poJiBa, a B Clly4ae, eclik Rysgre MEHbIIIe Ta0APUTHBIX pPa3MEPOB TMPOJMBA, - BHEIIHUE
rabapuTHBIE pa3Mephl MPOJIHBA.

[Ipn HEOOXOAMMOCTH MOXET OBITh YUYTEHO BIHUSHHUE PA3IUYHBIX METEOPOJIOTMUYECKUX
YCJIOBH Ha pa3Mepbl B3PbIBOOIACHBIX 30H.
(m. 10 B pen. Ilpukaza MUC P® ot 14.12.2010 N 649)

IV. Onpenenenuie napaMeTpoB BOJHBI JaBJICHUS [IPU CTOPAHUU
raso-, napo- Wix MbIJICBO3IYITHOTO 00JIaKa

11. hdeTOﬂHKa KOJIMYECTBEHHOU OLCHKHU MapaMCTpOB BO3AYUIHLIX BOJIH OABJICHUA IIPpU
CTOpaHUH ra3o-, mapo- HJIH NBUICBO3AYHIHOI'O o6naKa,(ﬂanee-o6naKo) PacCIIpoCTPAHACTCA Ha
ciydan Bmﬁpoca ropro4yux rasoB, MapoB HWJIW NIbIIK B aTM0c®epy Ha MIPOU3BOACTBCHHBIX
00BEKTaX.

OCHOBHBIMH CTPYKTYPHBIMHU 3JICMCHTAMHU AJITOPUTMA PACUCTOB SABJISAIOTCA:

OIIPECACIICHUEC OXKNAAEMOr'o pEKrUMa CropaHus o6na1<a;

pacucT MaKCUMaJIbHOT'O N30BITOYHOTO AAaBJICHUA W UMITYJIbCa ®a3m CXXaTusd BO3OYIIHBIX
BOJIH JABJICHUSA JJIA pa3JIN4YHBIX PEKUMOB;

OIPCACIICHUC NOIMOJTHUTCIIBHBIX XapaKTCPUCTHK B3pI)IBHOI>'I Harpy3kKu,

OIICHKA IIOpaXXarouiero BOBI[GfICTBI/IH.

IICXOHHBMHI)RHHHJMH IJigd pacucTa 1nmapaMeTpoOB BOJIH AABJICHUA IIPU CFOpaHHHi06HaKa
SIBJISIFOTCSIL:

BHUJ] TOPHOYCTO BCUICCTBA, COACPKALICTOCA B 06naKe;

KOHLIEHTpaLuMsa ToprodYero BelwecTBa B cMecu C ,

T

CTexXMOMEeTpUUEeCKasa KOHLEHTpaluusa IopldeIro BelecTsa C BoOoznyxoM C

CT
Macca TIopouero BellecTBa, comepxalerocsa B objlake M , C KOHLeHTpaluuewu

T
MeXIOy  HIWXHMM M BEPXHMM KOHLEHTPALMOHHEM IIpenesyiOM PacClIpOCTPaHEeHMA IIJIaMEeHM.
IonyckaeTcsa BEJIMUUHY M IPMHMMATL PaBHOM MaccCe TOopKoUYero BelleCTBa,
T

comepxaumerocsa B oO0OJjlake, C yd4eToM KoabdmuMeHTa Z ydacTusa IOPRYEerOo BelleCcTBa
BO B3pLHIBE. [Ipy OTCYTCTBMM HOAHHEX KODQOMUMEHT Z MOXeT OBITb NPMHAT PaBHBM
0,1. [Ipy CTPYyMHOM CTAalMOHAPHOM MCTEUEHMM IOpKIYero Ira3a BeauuumHy M cienyer

T
PacCuMTEIBATE C YUYETOM CTalLUMOHAPHOTO paclpelejleHMs KOHLEeHTpalMuM Ioplouero

rasa B CTpye;
yOeJibHasda TeIJioTa CropaHMsa Topndero eelmecrtea E

Y
CKOPOCThL 3Byka B BOo3myxe C (OOBIUHO MNpMHMMaeTcs paBHoOM 340 m/c);
0
nHbopMaLMAa O CTENeHM BaTPOMOXIEHHOCTM OKpyXaoleI'o NPOCTPaHCTBA;
50bexTUBHEIN DHepIro3anac ropouer cMmecu E, KOTOPHIM oNpenejyisgeTrcs IIo
bopmyie:
M xE , C <=¢C
T vy T cT
E =< (I13.36)
C
cT
M x E X ————= , C > C
T v C T CcT
T




[Ipu pacuere mapaMeTpoB cropaHusi 00JaKa, pacHoONOKEHHOTO HA IOBEPXHOCTH 3E€MIIH,
BeJIMYMHA Y(PPEKTUBHOTO SHEPro3arnaca y1BauBaeTcCsl.

Ol'[pe,I[eJ'ICHI/IC 0XHNJAEMOI'0 pEKUMa CropaHus obOnaka

12. O)I(H,I[aeMbeI PEXUM CTOpaHusd o0aka 3aBHCHUT OT THIIA ropro4€ro BEIICCTBA U CTCIICHU
3arpoMOXJACHHOCTH OKPYKAIOUICTO IIPOCTPaHCTBA.

Krnaccudukanus roprogux BEIIECTB [0 CTETICHU YyBCTBUTEIIHBHOCTH

13. BemecTBa, criocoOHble K 00pa30BaHUIO TOPIOUMX CMECEH C BO3IyXOM, MO CTEHNEHH
CBOEH 4yBCTBUTEIBHOCTH K BO30Y)KJICHHUIO B3PBIBHBIX IIPOLIECCOB pa3/ie/IeHbl Ha YEThIpe Kilacca:

Kjacc 1 - 0co00 YyBCTBUTENBHBIE BELECTBA (pa3Mep IETOHALIMOHHON STYENKU MEeHee 2 cM);

KJ1acc 2 - YyBCTBUTEJIbHBIE BELIECTBA (pa3Mep JIETOHAIMOHHOM SYEHKH JIEXKHUT B Ipeaeiax
ot 2 1o 10 cm);

Kjlacc 3 - cpeJHEeuyBCTBUTENIbHbIE BellecTBA (pa3Mep JIETOHAIMOHHOW SYEHKM JISKUT B
npeaenax ot 10 mo 40 cm);

Kjacc 4 - cnabo4yBCTBUTENbHBIEC BEIECTBA (pa3Mep JETOHALMOHHON sueiiku Oonbiie 40
cM).

Knaccudukanus Hanbosee pacupoCTpaHEHHBIX B IPOMBIIIUIEHHOM IPOM3BOJCTBE TOPIOUUX
BemiecTB npuBezena B Tabmuue [13.1. B ciyuae, ecnu BemecTBo He BHECEHO B KJIACCH(HKAIINIO,
ero cieayer KJIacCU(pHUIMPOBATH M0 AHAIOTUU C UMEIOIIUMUCS B CIIUCKE BEIECTBAMH, a IPHU
OTCYTCTBUH MH(OPMAIIUK O CBOWCTBAX TAHHOTO BEILIECTBA €T0 CIEAyeT OTHECTH K Kiaccy 1, T.e.
paccmaTpuBaTh HauboJIee ONacHbI CayJai.

Tabmuua I13.1

Kmacc 1 Knacc 2 Knacc 3 Knacc 4
AneTuiieH AKPUIIOHUTPUJI AueTanbpnermun Bensouxn
BuHMIIau e TUIIEH AKpoJienH ALleTOH IexaH
Bonmopoxn Byran Bensun o—-IuxyopObeH30J
I'mopasuH ByTuiex BuHuitaueTaT JonmekaH
NsonponunHuTpaT |ByTanneH BuHunxmopun MeTaH
MeTuiialeTmIIEH 1, 3-IleHTanueH T'excan MeTunbeH30J
HurpomeTan [Iponan IsookTaH MeTuiMepKanTaH
Oxmucp nponmieHa |lIlponuieH MeTwuiaaMmH MeTunxjopmun
OxkMCh DBTUIIEHA Cepoyriepon MeTunaueTarT Oxkuchp yrjepona
STUIIHUTPAT STaH MeTnnOy TUIIKE TOH STNIIeHOEeH30JI
STUIIeH MeTHUIINPONMUIIKE TOH
SQMpHL: MeTniIs TUIKeTOH
IVIME TIJIO BBV OkTaH
IOMBVHMUIIOBLIM ypmraonH
MEeTUJIOY TUJIOBEIM CepoBonopon
COnmMpTH :
llmpokasa ¢pakumsa Me TUJIOBHIM
JIETKUX yIJIeBOOO— DTUIIOBEIN
ponos IPONMIIOBEM
aMMJIIOBEIN
U300y TUIJIOBEINA
VBONPONINIIOBEIN
lIukorexcaH
StundopmMmaT
OTUIIXJIOPNT,




14. IIpu ouLueHke MacuWTabOB IIOpaXeHMS BOJIHAMM IaBJIEHMS IOJDKHO YUMTHBATLCS
paznanuye XMMMUECKMX COEeIOMHEHMM IO TeIJIOTe CIOopaHusa, MCIOJNb3YyeMOM IJd
pacueTa IIOJIHOT'O 3amnaca SHEePTOBHOEJIeHUd . g TUIOMYHBIX YIJIEBOLOPOIOB
IPMHMMaeTCsS B pacyeT 3HAYEeHMe YyIOeJIbHOM TeIJIOTHL CropaHusa E = 44 MIOx/xr.

yno
IJjIg MHEIX TDOPIUYMX BEUECTB B pacdueTax MCIOJb3yeTCHa yIeJIbHOEe BSHEepPITOBHIEJIEHUE
E = ©Oera E . 3Bmecp ©6OeTa - KOPPEKTUPOBOYHHM IHapaMeTp. IJsa YCJIOBHO
yn yno
BHIIEJIEHHEIX KJIACCOB TOPKUYMX BeEUIEeCTB BeJMUMHBE IapaMeTpa OeTa NpenCTaBJIEHHE B
Tabnuue I13.2.

Tabmauua I[13.2

Kitaccel ropmoumMx BeUEeCTB Bera Kitaccel ropmoumMx BeUEeCTB Bera
Kmnacc 1 Kmnacc 3
AueTuryeH 1,1 Kymon 0,84
MeTwuialeTuJIeH 1,05 MeTmiaMmUH 0,70
BuHMIIALETUIIEH 1,03 COMPTH :
Me TUIIOBHIM 0,45
OKMCBb DTUIIeHAa 0,62 STUIIOBHM 0,01
[IpONMIIOBEIN 0,69
T'nvopasuH 0,44 AMMJITOBEIN 0,79
VIB30NpOnMIIHUTPAT 0,41
STUIIHUTPAT 0,30
Bonopon 2,73 [IMKJIOTEeKCaH 1
HurpomeTaH 0,25 AneTarybalbOerun 0,56
Kmacc 2 BuHunauerart 0,51
STuUIIeH 1,07 Beusun 1
pIbZichidZipicla)Zye] 0,77 T'excaH 1
IMBVMHUISOMD 0,77 N300KTaH 1
OxmMcCh HOpOoNMJIEeHa 0,7 upmraonH 0,77
AKpPOJIEVH 0,62 [ukJIONpPONaH 1
Cepoyriepon 0,32 STuIaMuH 0,80
ByTan 1 Knacc 4
ByTunex 1
ByTanmuen 1 MeTaHn 1,14
1, 3-IlenTanueH 1 TpUXJIOPATaH 0,15
STaH 1 Me TunxJjiopun, 0,12
Ovime T bup 0,66 Benszomn 1




OVM30NIPONMIIOBEIM 2bUp 0,82 IexaH 1
eIy 1 HonmexaH 1
[IponwnieH 1 MeTunbeH30J1 1
[IponaH 1 MeTuiMepKanTaH 0,53
Kiacc 3 Oxmch yrJjepona 0,23
BuHunxjgopnn 0,42 InxJopaTaH 0,24
CepoBonopoxn 0,34 IuxJI0pOeH30JI 0,42
ALleTOH 0,65 TPUXJIOP3TaH 0,14

Knaccudukanus okpyxaromero npocTpaHcTBa
IO CTETIEHHU 3arPOMOKAECHHOCTH

15. Xapaktepom 3arpoMOKJIEHHOCTH OKPYKAIOIIEro IPOCTPAHCTBA B 3HAYUTENIbHOU
CTCTICHH OTPECIIICTCS CKOPOCTh PACIPOCTPAHCHHS IUTAMEHU TIPU CrOpaHuW o0Jiaka W,
CJIE€IOBATENIbHO, TapaMeTpbl BOJIHBI  JAaBJICHUS. XapaKTEPUCTUKH  3arpPOMOKJIEHHOCTHU
OKPY’KaIOIIIETO MPOCTPAHCTBA PA3IACIISIIOTCS HA YEThIpE Kiacca:

kiacc | - Hanmu4ue JUIMHHBIX TPYO, MOJIOCTEH, KaBepH, 3all0JIHEHHBIX TOPIOYEH CMECHIO, MPU
CTOpaHHH KOTOPOW BO3MOXKHO OXHUAATh (OPMUPOBAHHWE TYPOYJIEHTHBIX CTPYH MPOTYKTOB
CrOopaHusl, UMEIOIINX pa3Mepbl HE MEHEE TPEX pa3MepoB AETOHALMOHHON SYEHKH IaHHOM CMECH.
Ecnu pasMep neTOHaAMOHHOM SYEHMKH Uil TAaHHOM CMECHM HE W3BECTEH, TO MUHHUMAJIbHBIN
XapakTepHBIM pa3mep CTpyill IPUHUMAETCS paBHbIM 5 cM Ui BewlecTB kiacca 1, 20 cm ans
BemiecTB kiracca 2, 50 cM i1 BemecTB kiaacca 3 u 150 cM 1 BenecTB kiacca 4;

knacc Il - cuinbHO 3arpoMOKIEHHOE MPOCTPAHCTBO: HAUMYME MOJNY3aMKHYTHIX OOBEMOB,
BBICOKAs TNIOTHOCTH Pa3MeIIeHUs TEXHOJIOTHYECKOTO 000pyA0BaHUS, J€C, OOTBIIIOE KOJIMUYECTBO
MOBTOPSIFOUIUXCS TPETISITCTBUIA;

kiacc III - cpegne 3arpomMokI€HHOE MPOCTPAHCTBO: OTJAEIBHO CTOSIIIUE TEXHOJIOTHYECKUE
YCTaHOBKH, PE3€PBYapHbIN MapK;

kiace [V - cmabo 3arpomMoskieHHOE U CBOOOTHOE TIPOCTPAHCTBO.

Knaccudukanus pe:xxuMoB cropanus o01aka

16. nga oueHKH BO3AEHCTBHS CropaHus oO0jaKka BO3MOXKHBIE PEXKHUMbBI CrOpPaHUs
pas3essoTCs Ha IIeCTh KJIACCOB IO JMara3oHaM CKOPOCTEH MX pacHpOCTpPaHEHUs CIEAYIOIIUM
obpazoM:

KJjacce 1 - 1eToHalus Wiu ropeHne co CKopocThio GppoHTa iamenu 500 m/c u 6oree;

Kiace 2 - nedaarpanus, ckopocts ¢pponTa miamenn 300 - 500 m/c;

kiace 3 - nednarpanus, ckopoctsb ¢pponTa wiamMenu 200 - 300 m/c;

kiace 4 - nednarpanus, ckopocTts pporTa iamenn 150 - 200 m/c;

KJjacc 5 - neduarpanus, CKopocTb (PpoHTa IJIaMEHU OmpeesnseTcs mno gopmyie:

u=%k xM , (II3.37)

roe k - KOHCTaHTa, paBHas 43;
1
M - Macca TOpKRUETro BeleCTBa, COIepXalerocsa B oOjlake, KI';
KJjjlacc 6 - mebyiarpaums, CKOPOCTH QPOHTA IJIaMEeHM OINpemesiseTcsd Mo bopMmyJie:



u=%k xM , (I13.38)

rne k - KOHCTaHTa, paBHas 26;
2
M - Macca TOpoYero BelecTBa, CcoIepxaumerocs B objake, KI.

17. Oxungaemblid pexkuM cropaHusi obOjiaka ompenaessercs ¢ momompio Tadmuiel 113.3, B
3aBUCHMOCTH OT KJIacCca TOPHOYEro BEIHIeCTBAa M Kjacca 3arpOMOKIECHHOCTH OKPY>KAroILIEro
MIPOCTPAHCTBA.

Tabmuua I[13.3

Kiacc roprodero Kitacc 3arpoMoI€HHOCTH OKPYIKAIOIIET0 IPOCTPAHCTBA
BeElllECTBA I | i v
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Tpu onpeneneHnr MaKCUMAIBHOW CKOPOCTH ()POHTA TUTAMEHH ISl PEKUMOB CropaHus 2 -
4 KIacCOB JIOMOJIHUTEILHO pACCUUTHIBACTCS BUAMMAs CKOPOCTh (POHTA IUIAMEHH TI0
cootnomenuto (I113.37). B Ttom cnyuae, eciau mosydeHHash BeJIMUMHA OOJbIIE MaKCUMaJIbHOW
CKOpPOCTH, COOTBETCTBYIOIIICH JIaHHOMY KJIaccy, oHa npuHuMaetcs o gopmyane (I1.3.37).
(B pen. Ilpukaza MUYC P® ot 14.12.2010 N 649)

PacueTr MmakcMMaabHOrO H30BITOYHOTO AAaBJICHUA U UMITYJIbCa (1)3351
CKaTusl BO3AYUIHBIX BOJIH JaBJICHUA

18. IlapaMeTph BO3IOYUHHX BOJIH IOaBJIeHMUS (M3OBITOUHOE IaBJieHMe [lenbTaP u
+
M nOyjabc das3el cxatmsgs I ) B 3aBUCHMMOCTM OT PacCTOSHMSA OT LeHTpa objaka
PaCCUMTHBAKNTCA MCXOLA M3 OXMIOAEeMOT'O pexuMa CropaHusa obJjlaka.

Knace 1 pexxuma cropanus o0naka

19. PaccunThiBaeTcs COOTBETCTBYIOIIEE Oe3pa3MeEpPHOE pacCTosIHUE IO popmyrie:

1/3
R =R/ (E/ P) p (I1I3.39)
X 0
roe R - paccTogHMe OT LeHTpa objaka, M;
P - armocbepHOe maryieHue, lla;
0
E - »dbexTuBHEI sHeprozanac cMecu, IIx.
Benmumye fes3pas3MepHOTO IaBJIEHUA P “  uMmnyJasc Gasel  cxaTtusa L

X X
omnpenesygTCa N0 dopMmyJsaM (OJig I'a30lapOBO3IOYIHBIX CMecelM) :

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

2
In(I ) -3,4217 - 0,898 x (In(R )) - 0,009 x (In(R ) ) . (I13.41)
b b b



dopmyJiEL (I13.40, [13.41) crnpaBeIJIMBE IJid 3HaueHuyt R > 0,2. B ciyudae,
X
ecim R < 0,2, TO P 18, a B dopmyny (II13.41) BmMecTO R momcramBjsgeTcs
X X X
BeymumHa R = 0,14.
X

Pa3mepHbie BeTMYMHBI U30BITOYHOIO JABJICHHS U UMITYyJbca (ha3bl CXKATUS OMPEICIIIOTCS
o Gopmymnam:

IenvTaP = P x P ; (I13.42)

I =1 xP x E / C . (13.43)

Knaccsl 2 - 6 pexxuma cropanust ooyiaka

20. PaccuuTeHBaeTca Oe3pa3MepHOe paccTosHMe R OT UeHTpa obJjlaka IO

X

bopmysie (II3.39).
PaccumTHBaKLTCA BeJMUMHEL 0Oes3pas3MepHOro JabjieHua (P ) um mMmnynaesca ¢asw
x1
cxaTtusa I no popmysam:
x1
2
u curmMa - 1 0,83 0,14
Po= (- ) % (mmmmmmmmmes ) % (=m—mm- - e ) ; (13.44)
x1 2 curMa R 2
C X R
0 b
0,06 0,01 0,0025

I =Wx (1 -0,4 xW) x (—————- + == - ——————— ) ; (I13.45)

x1 R 2 3

X R R

b4 b4

u curMa - 1
W=--—--x (——————————- ) s (I13.46)
cC curMa
0

IJle CUTMa - CTeNeHb pacIupeHus IPOJAYKTOB CropaHus (/s Ta301apOBO3IYIIHBIX CMecer
JIOMYCKAeTCs IPUHUMATh PaBHO# 7, JJIS MBUICBO3YIIHBIX cMeceil - 4);

U - BUJUMas CKOPOCTh ()pOHTA IITAMEHH, M/C.

B cayuae nedumaraparmuu  meuieBO3aymiHOTO  oOnaka  BenwdmHA  A()PEKTUBHOTO
sHepro3amnaca yMHoO)KaeTcs Ha kod¢pduiuent (curma - 1)/curma.

dopMmyJIEL (I13.44), (II3.45) cnpaBemyiMBE IJid 3HaUYeHUM R OOJbUIMX BEeJIMUMHE
X
R = 0,34, B cnyuae, ecam R < R , B Gopmyser (I13.44), ([I3.45) BMecTO R
xpl b4 xpl b4
IOICTAaBJIAETCSA BeJIMUMHa R
xpl
Pa3MepHEEe BEeJIMUMHEL U3OLITOYHOTO JaBJIEHMS M MMIyJIbca Gassl  CcxaTus
onpenmensoTca 1o ¢opmysam  ([13.42), (I13.43) . TIlpu sTom B dopwmymer (I13.42),
(I13.43) BMecTO P ®m I T[OOCTABIARTCS BEJUUMHE P m I

X X x1 x1
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V. IlapameTpsl BOJIHBI IaBJICHUS NIPU B3pPBIBE pE3epByapa
C HeperpeToﬁ KUAKOCTBIO WJIN COKUXKCHHBIM I'a30M IIpU BO3HCﬁCTBHH
Ha Hero oyara rnoxapa

+
21. U/Vs0eTOuHOe maBJieHue [JenbTaP ¥  wuMmnynasc I B BOJIHE IOaBJIeHUHd,
obpaszywnumecs TIIpM B3pPHBEe pe3epByapa ¢ neperperon JIBX, I'K uiamM CXMXeHHBM
YIJIEBOOOPOOHEIM TIa3oM (majlee - CYI') B ouare noxapa, ONpPeIeJysalnTcsa Io
dbopmyTiam:
0,33 0,66
m m m
[P [P [P
ODenpTaP = P x (0,8 x ——=————- + 3 x ——————- + 5 x —=———- ) ; (I13.47)
0 r 2 3
r r
0,66
m
+ 1P
I =123 x ——————- ; (I13.48)
r
E
eff -6
m = (—————- ) x 10 , (I13.49)
np 4,52
TIe r - pacCTosHMe OT lieHTpa pe3epByapa, M;
E - 5bdexTUBHAA BSHEPIMA B3PHBA, pPacCUMUTHBaeMasad IO QopMyJie:
eff
E =k xC xmx (T -1T), (I13.50)
eff p b
roe k - »DoJsia SHepIMM BOJIHBL OHaBJIeHUs (OoNycKaeTcsa NpuHMMaTh pasHoum 0,5);
C - yIeJbHas TEeIJIOEMKOCTb XUIKOCTHM (OOoNyckKaeTcsa NpuHMMaThb pabsHOM 2000
p

Ix/ (k0 x K);
m - macca JIBX, T'K ummm CYI', comepxamascsa B pe3epByape, KI';
T - TeMmnepatypa xunxon odase, K;
T - HopMaJibHas TeMIepatypa kuneHusa, K.
b

[Ipu Hanmuuuu B pe3epByape MpPeJoXPaHUTENHHOTO YCTPOMCTBA (KIamaHa WM MeMOpaHBbI)
BenuuuHa T onpexaensercs mo hopmyre:

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

roe P - IaBJieHUe cpabaThBaHUA NPelOoXPaHUTEJIbHOT'O YCTPOMCTBA;
val
A, B, C - KOHCTAHTH YyPaBHEHMS 3aBUCUMOCTM IaBJIEHMS HACHIIEHHEX I1apPOB
A
XUIOKOCTM OT TeMIepaTypbl (KOHCTAaHTH AHTyaHa), OINpelejiseMble 10 CIPaBOUYHON
auTepaTrype. EOVHNULIED nsMepeHusa P (xkla, MM PT. CT., aTM) IOJIXHEH
val

COOTBETCTBOBATH MCIIOJIbB3YEMEIM KOHCTAHTAM AHTYyaHa.

VI. UHTEHCHUBHOCTB TEMJIOBOTO U3Ty4EHHUs



22. B HacTtosimieM pasjene MPUBOIATCS METOJbl pacyeTa MHTEHCUBHOCTH TEIIOBOTO
M3JIy4CHHUs OT IMOXapa MpoJjuBa Ha IOBEPXHOCTh, OTHEHHOTO IIapa, a TakXke pajauyca
BO3JICUCTBHS IIPOIYKTOB CTOPaHUs apOBO3AYIITHOTO 00JIaKa B Clydae Mmokapa-BCIBIIIKH.

[Toxap mposinBa

23. IHTEeHCUBHOCTH TEIUIOBOTO M3nydeHus ( (kB1/mM2) mns moxapa npoausa JIBX, 1K,
CKIDKEHHOTO mpupoaHoro raza (naiee - CIII) wim CYT onpenensiercs mo ¢popmyie:

=B F7 1352

E
rae | - CpeIHENOBEPXHOCTHAS HHTEHCHBHOCTD TEIIOBOTO M3IIyYEHHUS IJIaMeHH, KBT/M2;

F .
9- yrinoBoii KodpPHUIHEHT 00TYyIeHHOCTH;
T - ko3¢ HuMeHT nporrycKkaHust aTMochepsl.

E;

3HaueHUe MNPUHHUMACTCA Ha OCHOBC MMCIOIIUXCA SKCIICPUMEHTAJIBHBIX JAHHBIX HUJIU 110

tabimue [13.4.
Tabmuua [13.4

CpenHenoBepXHOCTHAA JIOTHOCTD TEIJIOBOTO U3IyYEHUs
IJIAMEHU B 3aBUCUMOCTH OT JIMaMETpa ovara U yJeJbHas MaccoBast
CKOPOCTb BBITOpaHUs Il HEKOTOPBIX HKUIKUX
YIJIEBOAOPOIHBIX TOILIUB

Tonamso E , xBr/M2, npu d, M '
£ m ,
xT/
10 20 30 40 50 (M2 -C)
crr 220 180 150 130 120 0,08
CYT' (nmpomnaH-0yTaH) 80 63 50 43 40 0,1
BeHsuH 60 47 35 28 25 0,06
In3eJIbHOE TOIJIMBO 40 32 25 21 18 0,04

E
[Tpumedanue: ajst quameTpoB ovara MeHee 10 M wnu Gonee 50 M cienyer npuHUMATE

TaKoM ke, Kak U Juisg oyaros quameTpoM 10 M 1 50 M COOTBETCTBEHHO.

[Ipu oTcyTcTBUM AaHHBIX 17 HEPTH U HE(TEMPOIYKTOB JOMYCKAETCS BEIHUUHY
(xB1/M2) onpenenats mo Gpopmysre:

— @012 (1_ a-012d
B, =140 420- (e ") | 1y ooy

rae d - 3¢deKTUBHBIN UaMeTp MPOJIUBA, M.
IIpy oTCyTCTBMM JaHHBIX IJII OJHOKOMIIOHEHTHBIX >XKMJKOCTEH IOINYCKAeTCsl BEITUYHUHY

" (xkB1/M2) onpenensits o hopmysie:



_0,4-m"H,,

(l+4-L

Ef
dj  (I13.53.1)

rae m' - yaenbHasi MaccoBasi CKOPOCTh BBITOpaHUsi, KI/(M2-c);

H cr .
- yenbHas TeIioTa cropanus, kJk/Kr;
L - jmHa njamMeHu, M.
[Ipu oTcyTCTBUM JaHHBIX Ui OJHOKOMIIOHEHTHBIX KHMJIKOCTEH JOIYCKAeTCsl BEIUYMHY m'
(xr/(M2-¢)) onpenensTh mo hopMyIe:

o 0,00LH,,

L+Co(h-T) (3532

L
rae 9 - yzaenbHas TEIoTa UCIApeHus XKUIKOCTH, KJK/KT;
P - yienpHast TEIIOEMKOCTD KUAKOCTH, K/x/(krK);
T
b - TeMIIepaTypa KHIIEHUS KUAKOCTH NP atMochepHoM naBieHuu, K;

Ta. TemnepaTrypa OKpykaromen cpenbl, K.

. . . E
I[JI?I MHOTI'OKOMITOHCHTHBIX CMCCCH KUAKOCTCHU AOITYCKACTCA OMPCACICHNEC 3SHAYCHUU fu

E
m' 110 KOMITOHEHTAM, [UTSl KOTOPBIX BETMYMHBl | ¥ M' MAKCHMAJIbHBL.

. F
VYrnoBoii koadduimeHT obnydeHHocTr ¢ onpexaensieTcs no popMmyIe:

_ 2 2
Fo=VR AR 3 54

F F . .
roe VvV, H - (l)aKTOpLI O6J'Iy‘leHHOCTI/I AJI1 BEPTUKAJIIBHON U TOPU3OHTAJIBHOU TIIOIIA/I0K

COOTBETCTBEHHO, OIpeAeNseMble IS IUIOMIAJ0K, pacmoyiokKeHHbIX B 90° cektope B
HAIPaBIICHUU HAKJIOHA TNIAMEHHU, 110 CIEAYIOMUM (HOopMyIIaM:

FV:E{—E-arcthjLE{ —

a2+(b+1)2—2-b-(1+a-sin¢9)} (A-Dj cosé { [a-b—FZ-siné
-arctg arctg| ———————
T

+—.
A-B C F.-C
, (T13.55)

1 (1] sin@ a-b—F?*-sin@ F?.sing a’+(b+1)°-2-(b+1+a-|
F, =—-qarctg| — |+——-| arctg +arctg| ——— |- |-
V4 D C F-C F-C A-B

, (113.56)

2-L

a=—o
d  (113.57)

p=2%

, (I13.57.1)



A=/(@ +(b+1)?-2-a-(b+1)-sin0) (I13.57.2)

B=4(@+(b-1)>-2-a-(b—1)-sin6) (I13.57.3)

C =+/(+(b? 1) -cos? ) (I13.57.4)

_ (b_—lj
b+1) 113.57.5)

_a-cosd
b—a-sind (113.57.6)

F=yb"-D) 13577

rje X - pacCTOSHUE OT TEOMETPUUYECKOTO IIEHTPa MPOJIMBA 0 00Iy4aeMoro 00beKTa, M;
d - s hexkTUBHBIN AHAMETP IPOJIUBA, M;
L - qiuHa naMenu, M,

0- YroJ OTKJIOHCHUS IJIaMCHH OT BEPTUKAJIU 1O IeUCTBUEM BCTpa.
I[JI)I IIomaa0kK, pacCiioJOKCHHBIX BHC YKa3aHHOI'O CCKTOPA, 4 TAKXKC B ClIydasaX OTCYTCTBUIA
BCTpa (1)aKTOpBI 06Hy‘IeHHOCTI/I JJIA BepTHKaﬂBHOﬁ u FOpHSOHTaHBHOﬁ IIomaaokK

paccuuThiBaroTcs o popmynam 3.55 - 3.57.7 u 3.59.1, npunumas 0 =0.
D¢ dextuBHbIN AuameTp npoausa d (M) paccuuThIBaeTCs MO GopMyIie:

i [FF

7 (113.58)

rae F - nnomans nponusa, M2.
Jlnvna uiamenu L (M) onpenensieTcst no ¢popmyinam:

, 0,67
L=55-d [Lj 02

P.-\9-d '

, (I13.59)
mpu U* <1
0.61
ml
L:42-d-|:—}
PN ] 13501
rae
u, = 2

P (I13.60)
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M’ - yieapHas MaccoBasi CKOPOCTh BBITOPAHUS TOTUIMBA, KI/(M2:C);
Pa - [1I0THOCTb OKPYXKAIOIIEro BO3LyXa, KI/M3;

P . IIJIOTHOCTH HACBIMICHHBIX ITapOB TOILIMBA IIPHU TEMIICPATYypPC KHUIICHUS, KF/M3,

°- CKOPOCTh BETpa, M/C;
g - yckopenue cBodoaHoro maaenus (9,81 m/c2).

YT0on OTKJIOHEHHS IJIAMEHH OT BEPTUKAIHU IOJ JCHCTBUEM BETpa 0 paccUUTHIBACTCS 10
dbopmye:

1, opuu, <1

cosf=q .
U mpr U, =13 61y

Koaddunment nponyckanust arMocdepbl ¢ Juis moxapa MpOJMBa ONPEACISeTCs IO
dbopmyre:

T= eXp[—7 104 . (X —0,5' d)] (H362)
(m. 23 B pen. IIpukaza MUC PO ot 14.12.2010 N 649)

OruHeHHsbIil map
24. VIHTEeHCHBHOCTbH TEIUIOBOTO M3IMy4deHus g (KBT/M2) st OTHEHHOTO I1apa onpeaessieTcs

o popmyze (I13.52).

E
Benmuuna f OonpeaAcsICTCd Ha OCHOBEC HMCIONIUXCA OSKCIICPUMCHTAJIBHBIX JAaHHBIX.

JonyckaeTcsi npuHUMATh By paBHoii 350 kBt/m2.

F
3HayeHue ¢ ompenensercs 1no Gopmyie:

__ b
2 2
4-(H™+17) (113.63)

Fq

rae H - BeicoTa LHEHTpA OTHECHHOI'O 1Iapa, M;

D .
S - 3(h(heKTUBHBIN AMaMETP OTHEHHOTO 11apa, M;

I - paccTossHHE OT O0OJiydaeMoro OOBEKTa 10 TOYKM Ha TOBEPXHOCTH 3EMIIU
HEMOCPEACTBEHHO MO/ IICHTPOM OTHEHHOTO II1apa, M.

o D, )
D¢ dhexkTuBHBINA AUaMETP OTHEHHOTO HI1apa (M) onpenensiercs o Gopmyie:

_ 0,325
Ds =6,48-M™ " 113.64)

rac m - Macca MMpoaAyKTa, MOCTYINHUBIICTO B OKPYKAKOIIEC MMPOCTPAHCTBO, KT.

. D
Benmnuuny H nomyckaercs npuHUMAaTh paBHOU .

t
Bpewmst cymecTBOBaHMsI OTHEHHOTO I1apa S (c¢) onpeaensiercs no Gopmye:

_ 026
t =0.852-m™" 13 65)
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Koadduument nmponyckanusi armocepsl ? Ui OTHEHHOTO IIapa pPacCYUTHIBACTCS I10
dbopmyre:

T =exp[-7,0-10* -(«/r2 +H? _&)]
27" (113.66)
(. 24 B pen. [Ipukaza MUC P® ot 14.12.2010 N 649)

VII. Onpenenenue paauyca Bo3A€UCTBUS IPOJYKTOB CrOPaHMs
[IapOBO3YLIHOI0 00JIaKa B Cllyyae 10>Kapa-BCIbILIIKI

25. B cinyuae oOpa3oBaHMA I[IapOBO3OYWHOM CMEeCM B HEe3aIPOMOXIEHHOM
TEXHOJIOTUUYECKMM OOOpyIOOBaHMEM INIPOCTPAHCTBE M €TI0 3aXUIaHUM OTHOCUTEJIBHO
cnabblM  MCTOUHMKOM  (HaIpMMep, MCKPOM) CTOopaHMe 2TOM CMeCM INPOUCXOIOUT, Kak

npaBmiio, C HeOOJIbIMMM BUIOMMEIMM CKOPOCTSAMM IIJIaMeHM. [Py 3TOM aMIJIMTYIbl BOJIHEL
OapJjleHMsa MajJlel M MOTYT He MNPMHMMATbCSA BO BHMMAaHMe IIPM OlLlIeHKe [opaxawleIro
BO3IOEMCTBMA. B BTOM CJjlydae peajM3yeTCcsa TaK Has3EBaeMHM NOXap-BCIHIIKA, IPK
KOTOPOM 30Ha IOpaxeHms BEICOKOTEMIIEPATYPHEMM NPOOYyKTaMM CTOpaHusg
IIapoOBO3IOYMWHOY CMeCH MNpaKTUUYeCKM COBIalaeT C MaKCHMMaJIbHEM pasMepoM objaxa
NIPOOyKTOB CTOpaHusa (T.e. TIopaxamoTcsa B OCHOBHOM OOBEKTH, [IOoNajapilye B 3TO
obJako) . Pamouyc BO3IOEeNCTBMUA BEICOKOTEMIIEPAaTYPHBIX NPOOYyKTOB CIOpPaHusa
IapoOBO3OYWHOTO OOJIaKa NpM NOXape-BCIbIIKe R onpenensaerca QopMyJion:
F

R =1,2 x R , (I3.67)
F HKIIP

roe R - TOPMBOHTAJIBHEIM Pas3Mep B3PLHBOOINACHOM SBOHE, OIPEelesIIeMbll 10

HKIIP
n. 10 HacTOAWETO NPUIJIOXEHUS .

VIII. Ucnapenue xunkoctu u CYI™ u3 nponusa

26. VHTEHCMBHOCTbL MucHapeHus W (kr/ (M2 x C)) IOJg HeHAT'PETHX XUIOKOCTEN C
ompegesnseTcsa o QopMyJie:

_6 _______
W =10 X ®Ta X /M x P ’ (I13.68)
\/ H

roe oTa - ko2ddbuuMeHT, TOpPMHMMAEMHM OJig [HoMemeHur 1o rTabmauue I[I3.5 B
3aBUCHMMOCTU oT CKOpOCTHU M TEMIIEpaTypPeE BO3OYWHOI'O IIOTOKA Hazd IIOBEPXHOCTEBI
VCIIapEeHMA . Hp]/[ IIpoJIiMBE XKMOKOCTU BHe IIOMelle HM A OOoIIyCKaeTc4da IIPMHVIMAaTb
sTa = 1;

M - MOJIApHada MacCcCa XMIOKOCTM, KI‘/KMOJ'II::,‘

P - @»aBJieHMe HACHIUEHHOTI'O Iapa IPpM PacyYeTHOM TeMIepaType XMIOKOoCTH, klla.

H
Tabmuma I13.5
CKopocTh BO3yLIIHOTO 3HaveHue kod¢pduiuenta 3ta npu remnepatype t (°C)
MOTOKA, M/C BO3/IyXa
10 15 20 30 35

0 1,0 1,0 1,0 1,0 1,0
0,1 3,0 2,6 2,4 1,8 1,6
0,2 4,6 3,8 3,5 2,4 2,3
0,5 6,6 5,7 5,4 3,6 3,2
1,0 10,0 8,7 7,7 5,6 4,6
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27. Ilpu BeIOpOoce CYI u3 o000opymoBaHUs, B KOTOPOM >KHIKOCTh HAXOIUTCS IO
JIaBJICHUEM, 4acTh MPOAYKTa 3a CUET BHYTPEHHEW SHEPrMd MIHOBEHHO HCHapsieTrcs, o0pasys ¢
KareJabKaMU KHUAKOCTH 00J1aKo aspo3oss. MaccoBasi 10151 MTHOBEHHO MCHAPUBILIEHCS KUJIKOCTH
JieNbTa onpeaensiercs no popmyse:

cC x (T -T)
P a b
nejapTa = 1 - exp(- ———————————————— ), (I13.69)
L
g
roe C - ymesbHad TeljoeMkocTs CYI, Ix/ (xkr x K);
P
T - TeMmepaTypa OKpyXawolero Bos3nyxa, K;
a
T - remnepatrypa kuneHmsa CYI' npm armochepHOM nmarjeHuM, K;
g
I, - ymeJbpHasa TemjioTa napoodpasoeaHusa CYI, Ix/kr.
g

[Mpuaumaercs, dro mnpm genbra >/= 0,35 BcSd Macca >KHIKOCTH, HAXOMSIIAsCS B
000py/I0BaHUH, 32 CUET B3PHIBHOI'O XapaKTepa UCIapeHHsl MEPEXOAUT B MapoKaneIbHOoe 00JI1aKo.

[Ipu genpra < 0,35 ocTaBmiascss 4acTh KUJIKOCTU UCIAPSETCS C MMOBEPXHOCTH MPOJIUBA 3a
CYeT MOTOKa TEIUIa OT MOJCTUIAIOIIEH TOBEPXHOCTH M BO3/1yXa.

MHTEHCUBHOCTh WCTApEHHUsl JKUIKOCTH CO CBOOOAHOW moBepxHOCTH W (Kr/(M2 X c))
omnpezensercs no popmye:

0,5
(nmambna x C x po ) x (T - T)
S S S 0 b
W = ———mmmmmm +
0,5
L x (IIm x t)
g
0,8
0,0035 x u X Jgambma x (T - T )
a 0 b
+ - == P (I13.70)
0,8 0,2
(v x d x L )
a g
roe Jambna -  KO20bMUMEeHT TenJonNpOBOIOHOCTM MaTepualjylia, Ha IIOBEPXHOCTb
S
KOTOPOTO pas3jMBaeTcsd XUIKOCTbL, BT/ (M X K);
C - ymenbHas TENJIOEMKOCTb MaTepuasa, Ix/ (kr x K);
S
PO - MJIOTHOCTL MaTepwana, Kr/m3;
S
T - HauajJibHasd TeMIepaTypa MaTepuaila, K;
0
t - Tekymee BpeMs C MOMEHTAa Hauajla ucrnapeHums, c (Ho He MmeHee 10 c);
JamMboa - KOB0OMUMEHT TEeNJIONPOBOONHOCTM BO3AOyxa NpM TeMmuepatype T ;
a 0
U - CKOPOCTH BOBOYWHOT'O I[MOTOKAa HAaJI [MOBEPXHOCTLIO MCIapeHusd, M/C;
d - XapakKTepHHEM OMaMETp NpoJMBa, M;
V - KMHEeMaTudueckKasd BA3KOCTb BO3nyxa npm T , M2/C.
a 0

IX. Pazmeps! (akena npu cTpyitHOM TOpeHUH



28. IIpu CTpyiiHOM MCTEUEHUM CXKATHIX TOPIOYUX Ta3oB, MapoBoi u xkuakou ¢aszel CYI u
CHI, JIBX u I’XK noxn naBieHHMeM BO3HHMKAeT ONACHOCTb 0OO0pazoBaHus AU Y3HOHHBIX
(akeIos.

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

InmrHa daxkesna L (M) mpM CTPpyMHOM I'OPeHMM OllpemejigdeTcs [0 dopMmyJie:

L =KzxG , (I13.71)

rae G - pacxoj MpoayKTa, Kr/c;

K - smmupudeckuit ko3hGUIMEHT, KOTOPBIN MPU UCTCUSHUH CXKATBIX Ta30B MPHUHUMACTCS
paBHbIM 12,5, pu uctedennn napoBod (asel CYI" wmm CIIT paBueiM 13,5, npu ucrteuyeHun
xuakon pazer CYT u CIIT, JIBXK u K mox naBinenueM paBHbIM 15.

(B pen. IIpukaza MUC P® ot 14.12.2010 N 649)
A63an uckitoueH. - [lpukaz MUC PO ot 14.12.2010 N 649.

llmpmuHa dakxeysa D (M) OpM CTPYMHOM I'OPEeHUM OIpenejigdeTcs [0 QopMyJie:
F

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

29. Ilpu mpoBeneHUM OIEHKH MOXKApHOW OMACHOCTH TOpsAIIero (akena MpH CTPYHHOM
HUCTEUCHUHU CXKATBIX TOPIOYHMX razoB, nmapoBoi u kuakor daser CYI, CIII, JIBX u K nonx
JIaBJICHUEM JIOIYCKAeTCsl IPUHUMATh CIIEAYIOLIEE:

- 30Ha HEMOCPEICTBEHHOTO KOHTAKTa IUIAaMEHH C OKPYXAIOMIMMH OOBEKTaMH
omnpezensercs pasmepamu (pakena;

- JuinHa Qaxena Le HE 3aBHUCHUT OT HAIPABJICHUS UCTCUCHHUS MPOYKTA M CKOPOCTH BETPA;

-  HauOOJBIIYI0 OMACHOCTh TPEICTABIISAIOT TOPH3OHTAIBHBIC (DaKeNbl, YCIOBHYIO
BEPOATHOCTH peaIU3aIllK KOTOPHIX CIeyeT MpUHUMATh paBHoii 0,67,

- MOpaKeHUE YeTI0OBEKa B TOPU30OHTAIHHOM (pakesnie mporucxoaut B 30° ceKTope ¢ paguycom,
paBHBIM JUTHHE (haKena;

- BO3/ICHICTBHE TOPU3OHTAIBHOTO (paKena Ha coceHee 000pyI0BaHUE, MPUBOISIIIEE K €r0
pa3pylieHno (KacKaaHOMYy pa3BUTHIO aBapuu), mpoucxoautT B 30° cexTope, OrpaHUYCHHOM

panuycoMm, paBHbIM Le ;

L L
- 3a MpefeNaMH YKa3aHHOTO CEKTOpa Ha paccTosHuax or - go 1,5 ~F TemsoBoe
W3JIy9eHHE OT TOPU3OHTAIBHOTO (akena coctaBisieT 10 kBT/M2;
- TEIJIOBOE M3ITyYEHUE OT BEPTHUKAIBHBIX (PaKeIOB MOXKET OBITh OMpPEENICHO 0 popMyaam

[13.52, 11.3.54 - 113.57.7 u 113.62, npunumasi L paBHbIM Le , d paBHBIM De , 0 paBHbM 0, a B
mo ¢opmymam I13.53 - [13.53.2 wiu tabmume I13.4 B 3aBHCHMOCTH OT BHJA TOIumBa. [lpm

OTCYTCTBUM JAHHBIX M HEBO3MOXXHOCTH PACCUUTATh Es
JIOITyCKAeTCs 3Ty BEIMYUHY NpUHUMaTh paBHOM 200 kBT/M2;
- mpu wucreueHun xkuaAkorl (aszer CYID wmmm CIII' u3 oTBepcTHsi ¢ IKBHBAJICHTHBIM
muamerpoM 10 100 MM Npu MTrHOBEHHOM BOCIUIAMEHEHUHM IPOMCXOJIUT TOJHOE CrOpaHue
MCTEKAIOIIEro MPoIyKTa B (hakene 6e3 oOpa3zoBaHus MMoXkKapa MpoJIuBa;
- 00JlacTh BO3MOXHOTO BO3/ICHCTBUS IOKapa-BCOBIIIKK MPU CTPYHHOM HCTEUEHHH
coBmajiaeT ¢ obsacteio Bo3zaeiicTBus (akena (30° cekTop, OrpaHUYEHHBIN PalycoM, PaBHBIM

[0 TpEACTaBIEHHBIM (popMmynam

Ley,
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- NpM MTHOBEHHOM BOCIUIAMEHEHHUH CTPYH Ta3a BO3MOXKHOCTH (DOPMHUPOBAHHS BOJIH
JIABJICHUS JIOITYCKAeTCsl HE YUUThIBATb.
(1. 29 B pen. Ilpukaza MUC PO ot 14.12.2010 N 649)
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[Tpunoxenue N 4
K nyHKTYy 20 MeTonuku

AETEPMIHNPOBAHHBIE 1 BEPOJITHOCTHBIE KPUTEPHN
OLEHKH HHOPAXAIOIIETO JENCTBM: BOJIHBI IABJIEHMA U TEIIJIOBOT'O
N3JIYYEHUA HA JIIOAEN

Ha o0bekrax Hanbosee onmacHbIMU NOPaKAIOMIMMU (PaKTOpaMHU MOKapa SBISIOTCS BOJTHA JABJICHUS U PACIIUPSIOLINECS MPOAYKTH CTOPAaHUs TPU
Pa3IMYHBIX PEKUMAX CTOPAHUA I'a30-, IapO- WIK MbIJIEBO3IYLIIHOIO 00J1aKa, a TAaKXKe TEIIOBOE U3JIyuYeHHE MT0KapOB.

JlerepMUHUPOBAaHHBIE KPUTEPUH MOKA3bIBAIOT 3HAYCHHS IApaMEeTPOB OMACHOTO (haKkTopa MmoxKapa, MpH KOTOPHIX HAONIONAETCS TOT WIM HMHOH
YPOBEHb OPaKEHUS JIIOACH.

B ciydae ucnonb3oBaHUS JETEPMUHUPOBAHHBIX KPUTEPUEB YCIOBHAS BEPOSITHOCTh IMOPAXKEHUS IMPUHUMAETCS paBHON 1, ecin 3HaueHue
KPUTEpHs IPEBbILIAET MPEAEIbHO JOMYCTUMBIA ypOBEHb, U paBHOW 0, €ciM 3HauUE€HUE KPUTEpHs HE MPEBBILIAET MPEeNbHO JONYCTUMbIN ypOBEHb
ITOPAKEHHUSI JIFOICH.

BeposiTHOCTHBIE KpUTEpPUH IOKa3bIBAIOT, KAaKOBA YCIOBHAs BEPOSTHOCTb IMOPAXEHUs JIOJEH NpH 3aJaHHOM 3HAYEHUU OINACHOIo (QaxTopa
nozkapa.

Huxe nprBeieHbl HEKOTOPbIE KPUTEPUU MOPAKEHUS JTHO/IEH IepEeUUCIICHHBIMU BbIIIIE ONACHBIMH (DAaKTOpaMu Moxapa.

I. Kputepuu nopakeHus: BOITHOM JaBICHUS

I[eTepMI/IHI/IPOBaHHLIe KPUTCPUHN IMOPAKCHUSA J'IIO,Z[GfI, B TOM YHCJIC HAXOAIIUXCA B 3JaHUH, M30BITOYHBIM JAaBJICHUCM IIpHU CTOPAaHUU Ira30-, M1apo-

HJIN MBUICBO3AYHIHBIX cMeced B MOMCIICHUAX WM Ha OTKPBITOM IMPOCTPAHCTBE NPUBCACHLI B Ta6nnue 114.1.
B kxauecTBe BEPOATHOCTHOITO KPUTEPMS [OPAXEHUA MCIOJIB3yeTCsa IOHATUE
npoburT-QyHkuMm. B obmeM ciydae OpobuT-QyHkUMS P onuceiBaeTca QOPpMYyJION:
r

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

rac a, b - KOHCTAHTBI, 3aBUCAIIUC OT CTCIICHU MMOPAKCHHA U BU1a 06”I)GKTa;
S - UHTEHCUBHOCTDH BO3JICHCTBYIOIIETO (haKTOpa.
CooTHOWEeHMS MexIy BeJIMUMHOM P 1 YCJIOBHOM BEepPOSTHOCTBIO I[IOPaXeHUS
r
yeJIOBEeKa NpMBeImeHO B Tabiuue [14.2.
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CreneHb IIOPAKCHUA

H36eITOUHOE
naBieHue, klla

[TonHoe pa3pyiienue 3aanui

100

50%-e paspyiieHue 3aaHuI 53

Cpennue noBpexIeHUs 3TaHUI 28

YMepeHHbIe TOBPEKICHUS 3MaHHH (TOBPEXKACHHE BHYTPEHHUX 12

MIEPErOpoJIOK, pam, JIBepei U T.11.)

HruxHuii mopor noBpesk1eHUs YeI0BEKa BOJHON aBICHUs 3)

Masbie moBpexacHus (pa3ouTa 4acTh OCTEKICHUS ) 3

VYcnoBHas Bennunna npobut-dpynkuuu Pr

BEPOSTHOCTh 0 1 2 3 4 5 6 7 8 9

MOpaKEeHUsI, %o

0 - 2,67 2,95 3,12 3,25 3,36 345 352 [3,59 3,66

10 3,72 3,77 3,82 3,87 3,92 3,96 401 4,05 ]4,08 4,12

20 4,16 4,19 4,23 4,26 429 14,33 436 14,39 [4,42 4,45

30 4,48 4,50 4,53 4,56 459 4,61 464 4,67 [4,69 4,72

40 4,75 4,77 4,80 4,82 485 14,87 490 14,92 (4,95 4,97

50 5,00 5,03 5,05 5,08 510 5,13 515 [518 |5,20 5,23

60 5,25 5,28 5,31 5,33 536 |5,39 541 |544 |5/47 5,50

70 5,52 5,55 5,58 5,61 5,64 |5,67 5,71 |574 |577 5,81

80 5,84 5,88 5,92 5,95 599 |6,04 6,08 |6,13 6,18 6,23

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

99 7,33 7,37 7,41 7,46 751 |7,58 7,65 |7,75 |7,88 8,09
Ipu oTcyTcTBUM B Tabmuue I[14.2 HeOOXOOMMBIX IaHHBIX 3HAUEHWUS YCJIOBHOM

BEpPOATHOCTU IIopaxeHnda JyeJioBeKa Q (a) B 3aBUCHMOCTU oT SHA4YeHNHd

dj

Taomuua [14.1

Taomuua [14.2
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npobur-byHkuum Pr onpemesgercsa no odopwmyne:

2
1 Pr-5 U

0 (a) = —————————-— MHTeTrpan exp (-—--- ) x du. (I14.2)
di /=== -0ECKOHEUHOCTDb 2

Pr = 5,0 - 5,74 x 1nS; (I14. 3)
4,2 1,3
S = ---—- + = ; (114 . 4)
P 1
HesnbTaP

- = ———————— ; (I14.5)
P P

0

+
I
- = e , (I14.6)
i 1/2 1/3
P X m

0
rge m - Macca TeJjla dYeJjioBeka (OonycKaeTCcsa NpMHMMAaThL paBHOM 70 kI), KI';
HOenbTaP - M30BITOYHOE OaBJIEHME BOJIHH IaBJieHMs, Ila;
+
I - MMIIyJIbC BOJIHEl nmaBJjieHus, [la x c;
P - armMocbepHOe namJyeHue, lla.

0

[IpoOuT-PpyHkumu 1uist pazpyiieHus 341aHUNH UMEIOT BU:
JUISL TSKENBIX pa3pyLICHUI:



Pr = 5,0 - 0,26 x 1nV; (I14.7)
8,4 9,3
17500 290
V = (~mmmmmmm- )+ (mm-- ) (I14.8)
IenvTaP +
I

JUISL TIOJTHOTO pa3pyILEHUs:

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

[Ipu oueHKe yCIOBHOM BEPOSITHOCTHM MOPAKEHUS YEJIOBEKA, HAXOISAIIErocs B 3JaHUH,

CJIeTyeT UCIOIb30BaTh NPOOUT-PyHKIINIO, onpenenseMyto no hopmymnam (I14.7) - (I14.8).

II. Kputepuu nopakeHus TEIUIOBBIM U3JIy4€HUEM

Hp]/[ aHaJinm3e BO3IEMCTBUS TEIJIOBOT'O MI3JIYUEHMA CJlefgyeT pas3jindaTb CJiydaun
UMITYJIBCHOI'O U OJUTEJIbHOTO BO3IOeMCTBUA. B IIEPBOM CJlyduae KpUTepMeM IIO0OPaXEeHUA

ABJISETCsA IO3a M3JIydeHus D (HanpuMep, BO3OENCTBME OTHEHHOTO llapa), BO BTOPOM
- KPpUTHUECKas MHTEHCMBHOCTL TEIJIOBOTO M3JIyUEeHUs (HanpuMep, BO3IOENCTBUE
CR
noxapa IHNpoJMBa) .
BemmMumHEL g IOJI BOCILJIAMEHEHMS HEKOTOPHX I'OPHUMX MaTEPMaJIOB IIPUMBEIEHH B
CR
Tabnuue I[14.3, IOJid pasJMUHLBIX CTEIeHeM IIopaxXeHMd ueJioBeka — B Tabinuue I[14.4.
Tabmuma I14.3
MaTepnasl q , xBr/Mm2
CR
IpeBecurHa (COCHa BJIAXHOCTBI 12%) 13,9
IpeBeCHO-CTPYyXeUHEE MJIUTH (MJIoTHOCTRIO 417 x1/M3) 8,3
Topd OpMKeTHHM 13,2
Topd KyCKOBOM 9,8
XJIOMIOK—BOJIOKHO 7,5
CJIOMCTHIM IJIaCTUK 15,4
CTEeKJIONJIaCTHUK 15,3
[leprammuu 17,4
PesuHa 14,8
YroJsb 35,0
PyJloHHasa KpoBJA 17,4
KapToH cepel 10,8
IeKOpPaTUBHEM OyMaXHO—CJIOMCTHIM I[1JIaCTUK 19,0 - 24,0
MeTaJijionjaacT 24,0 - 27,0
[ImuTa OpPeBEeCHO-BOJIOKHMCTAS 13,0
[InnTa OpeBeCHO-CTpyXedHas 12,0
[InuTa OpeBeCHO-CTpyXeuHas c orgenkon "llomunyierH" 12,0
[InuTa OPeBeCHO-BOJIOKHUCTAaA C JIAKOKPACOYHEIM INOKPBEITMEM 12,0 - 16,0
IIOI LleHHBle IOPOHEl IepeBa
Koxa mckyccTBeHHAas 17,9 - 20,0
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CTEKJIOIJIACTUK Ha MNONUROMPHOM OCHOBE
JlakoKpacoOuHble OKPBITUA
O6om mowmmmecs I[IBX Ha OyMaxHOM OCHOBEe
JimuosieymMm I[IBX
JIvHOJIeYyM AaJIKMIOIHEIM
Jlnnosieym [IBX Ha TKaHEBOM OCHOBE
[IOKpPEITME KOBPOBOE
CeHO, coJioMa (NpM MMHMMAJIbHOM BJIQXHOCTM OO 8%)
JlerkoBOCIIJIaMeHAKIMECs, TopluMe M TpyIOHOTOpluMue
XMIKOCTU IPU TeMIepaType caMoBoCIJaMeHeHus, °C:
300
350
400
500 m Bre

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

12,1

15,5

19,9
28,0 u Bhuue

Taonuua [14.4

CreneHsb IIOPaXeHMA

VIHTEHCUBHOCTb
UBJIydYeHus, KBT/M2

Bes HeTraTMBHHIX IIOCJIEOCTBUM B TeUeHMUEe IOJIMTEJIbBHOTO 1,4
BpPEMEHU

BesonacHo nJd 4YeJloBekKa B OPEe3eHTOBOM OIexIe 4,2
Henepexnocumas ©Gosnp uepes 20 - 30 c 7,0
Oxor 1 crenenHu uepes 15 - 20 ¢

Oxor 2 creneHu uepes 30 - 40 c

HenepesnocumMmas ©Gosp uepes 3 - 5 ¢ 10,5
Oxor 1 crTemneHu uepes 6 - 8 C

Oxor 2 cTeneHu uepes 12 - 16 c

Jlns  mopaxeHWsl 4elnoBeKa TEIUIOBBIM — M3JIydYeHHEM
OmUCHIBaeTCs (OPMYJIION:

BEIMYMHA NPOOUT-PYHKIUU

4/3
Pr = -12,8 + 2,56 x In(t x q ), (m4.11)
rae t - appexTuBHOE BpeMs IKCIO3UIIH, C;
( - UYHTEHCUBHOCTb TEIJIOBOTO U3NTy4eHHs, KBT/M2.
Benmunna 3¢ (G eKTHBHOTO BpeMEHH SKCIIO3UIIHH t OTIpeessieTcs mo Gpopmynam:
U1l OTHEHHOTO 111apa:
0,303
t =0,92 xm ; (r14.12)
JUIs TIOXKapa MpoJIuBa:
X

t=t + -—, (14.13)

0 u
roe m — MaCCa Tropronuero pelmecTBa, ydacTByolLeIl'O B O@paBOBaHMM OI'HEHHOTI'O

mapa, KI;

t - XapakKTepHOe BpeMs, 3a KOTOopoe UeJiIoBeK OOHapyXuBaeT [OXap u



IPpMHMMaeT pelleHre O CBOMX JajlbHeMmMx OeMCTBUAX, C (MoOXeT OBTb INIPMHATO
PaBHEM 5) ;

X — PacCTOgHME OT MecCTa PAacCIOJIOXeHUSd uYeJiloBekKa IO 0e30laCHOM 3O0HHE (30Ha,
I'Ie MHTEHCUBHOCTL TEIJIOBOT'O M3JIydeHMS MeHble 4 xkBT/M2) ;
u - CcpenmHsasa CKOPOCTb IOBMXEHMS UeJioBeka K 0es30IacHOM 30He, M/C

(mpuHMMaeTcs paBHOM 5 M/C).

VYcaoBnas BCPOATHOCTb IIOpa’XCHHUA YCIOBCKA, IOMMABHICIO B 30HY HEIIOCPECACTBCHHOI'O
BO3/ICUCTBUS IJITAMEHU T0Kapa MpoJIuBa WK (akena, IpUHIMAETCs] paBHOM 1.

HJ’ISI ImoXXapa-BCIIBIIKKU CIICAYET IPHUHHMAThb, YTO YCJIOBHas BCPOATHOCTH IIOPAXCHUA
YeJIOBEKa, IIOIABIIErO0 B 30HY BO3JEHCTBUS BBICOKOTEMIIEPATYpPHBIMU IPOLYKTaMHU CrOpaHUs
ra30mnmapoBO3aAyHIHOT'O O6J'IaKa, paBHa 1, 3a ImpeaeciaMu 9TON 30HBI YCJIOBHAsA BCPOSATHOCTDH
MOpaKEHMsI YeJI0BEKa IpUHUMaeTcs paBHOM 0.

IIpunoxenne N 5
K yHKTY 33 Meroauku

METO/IbI
OIPEJIEJIEHVSI BPEMEHU OT HAYAJIA [TOXAPA JIO BJIOKUPOBAHUS
DBAKYAIIMOHHBIX MTYTEN B PE3YJIbTATE PACITPOCTPAHEHUSI HA HUX
OTTACHBIX ®AKTOPOB TTOKAPA Y PACYETHOT'O BPEMEHM DBAKY AN

(B pen. [Ipukaza MUYC P® ot 14.12.2010 N 649)

I. Meron onpeneneHus BpeMeHU OT Hadasa
no>kapa /10 OJIOKHpPOBaHUs 3BaKyallUOHHBIX ITyTeil B pe3ybTare
pacnpocTpaHEeHHs! Ha HUX OIMACHBIX (JaKTOPOB MoXkapa

(B pen. [Ipukaza MUYC P® ot 14.12.2010 N 649)

Bpemss or Hawana moxapa 10 OJOKMpOBaHHMS 3BaKyallMOHHBIX NyTed B pe3ynbTare
pacrpocTpaHeHHss Ha HHUX OINAcHbIX (PaKTOPOB TMOXKapa OIpenesercs IMyTeM BbIOOpa u3
MIOJIYYEHHBIX B pE3yJIbTaTe pPacdyeTOB 3HAYECHUW KPUTUYECKOM IPOAOLKUTENIBHOCTU IOXKapa
MUHHUMAJIBHOT'O BPEMEHH:

Tﬁﬂ = mln{tlzP’tgPB’tI?ﬁ’t;fF’} . (HSI)

Kputnueckass NpoJODKUTENBHOCTh TOXapa M0 KaXJIOMy M3 ONAcHbIX (PaKTOpoB
orpenenseTcss Kak BpeMsl JOCTIDKEHHsS] 3TUM (aKTOPOM KPUTHUECKOTO 3HAUCHHSI HA ITYTAX
3BaKyalul Ha BbIcoTe 1,7 M oT mona. KpuTuueckue 3HaueHUS MO KaKIOMY M3 OIACHBIX
($akTOpOB COCTABJISIOT:

110 MOBBIIEHHOW Temneparype - +70 °C;

0 TETUIOBOMY TTOTOKY - 1400 B1/™M2;

I10 MOTEPe BUAUMOCTH - 20 M;

-3
10 MIOHMKCHHOMY COJIep KaHUI0 Kuciopoaa - 0,226 Kr-M
0 Ka)KJIOMY U3 TOKCUYHBIX ra3000pa3HbIX MPOYKTOB rOPEHUs
—3
-3 . -3 -6 -3

(€02-0,11 xr-m® cO- 116107 kr.m?® Hep - 23-10° krom®),

JInst onmMcaHusl TEPMOTa30JHHAMHUYCCKUX TTapaMEeTPOB IMOXKapa MOTYT MPHUMEHSTHCS TPH
BHJIa MOJICJICH: MHTETPAIbHBIC, 30HHBIE (30HAJIBHBIC) U TIOJICBHIE.
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Bb100op KOHKpeTHOW MoOJeNu pacyeTa BPEMEHU OJIOKUPOBAHMS IyTEH ABaKyallddl CIEAyeT
OCYILIECTBIIATD, HCXOMS U3 CICAYIOUIMX IMIPEINTOCHUIOK:

HMHTETPAIBHBIA METO/:

U 37aHUN, COJepKallluX pPAa3BUTYI0 CHUCTEMY IOMELICHUH Maioro o0bema HpPOCTOH
reOMEeTPUYECKON KOH(PUTYpaLHH;

JUI TIOMEILLEHUH, IIe XapaKTEepHbI pa3Mep odara I10)Kapa COM3MEPHM C XapaKTEPHBIMHU
pasMepamMH TOMEMICHUS M pPa3Mepbl IMOMELICHHsS COU3MEPHMBI MEXIy CcO0OH (JMHEHHBIE
pasMepsl HOMEIIEHUS OTIIMYatoTCs He Oojiee yeM B 5 pa3s);

JUI TIPEJIBApUTENbHBIX pPAacye€TOB C LENbIO BBIABICHUS HauOOJie€ ONAcHOIO CIEHapus
110Kapa;

30HHBIN (30HAJIbHBII) METON:

JUIsL TIOMEIIEHUH M CHUCTEM TIOMEIICHWH IPOCTON TIeOMETpHYECKOl KOH(HTrypamuw,
JMHEWHBIE pa3Mepbl KOTOPBIX COM3MEPHMBI MEXIy COOOW (JMHEWHBIE pa3Mepbl MOMEUICHHUS
OTIMYAlOTCs He Oojee yeM B 5 pa3), Korja pasmep oyara Ioxapa CYIIECTBEHHO MEHbILEe
pa3MepoB IIOMELICHUS;

U1 pabouyMX 30H, PacloJIOKEHHBIX Ha PAa3HbIX YPOBHSX B IpefesiaX OJHOrO MOMELICHUS
(TToma Ky 00CITyKUBAHHS 000PYI0BaHUS, BHYTPEHHHUE dTAKEPKH U T.11.);

OJIEBOU METOI;

JUTSl TIOMEIICHHUH CJIO)KHOM T'€OMETPUYECKOW KOH(UTYypalluu, a TakKe MOMEIICHUA C
OOJBIIMM KOJMYECTBOM BHYTPEHHUX Mperpaja (HampuMmep, MHOTOCBETHBIE IPOCTPAHCTBA C
CUCTEMOMH Tajiepell ¥ NPUMBIKAIOUINX KOPUIOPOB);

JUI1 MOMEUICHHWH, B KOTOPBIX OJMH W3 TEOMETPUYECKHUX pa3MepoB Tropaszio Oosiblie
(MeHbIIE) OCTANIbHBIX (TOHHENH, 3aKPbIThIE TaJepen U T.11.);

JUIi  UHBIX CIy4aeB, KOrjJa NPUMEHMMOCTb WM MH(OPMATHUBHOCTh 30HHBIX H
MHTETPAJIbHBIX MOJEJIEH BbI3bIBAET COMHEHUE (YHUKAJIbHBIE COOPY)KEHMSI, pacHpOCTpaHEHUE
noxkapa 1o ¢acaay 31aHusi, HEOOXOIUMOCTb ydeTa paboThl CUCTEM ITPOTHUBOINOXKAPHOH 3aIlUTHI,
CIOCOOHBIX KaueCTBEHHO U3MEHUTh KapTUHY I0Kapa U T.J1.).

IIpy paccMOTpeHMH CLEHApueB, CBS3aHHBIX CO CrOpaHHMEM Tra3o-, [apo- WIN
NBUIEBO3IYLIHOW CMECH B MOMEIIEHUH KaTteropuu A uinu b, ycioBHast BEpOSITHOCTh MOPAXKEHUS
4eJI0BEKa B 3TOM IIOMEIIEHWM IPUHMMAETCS paBHOM | mpu cropaHuu raso-, mapo- WIH
NBUIEBO3YITHOW CMECH B 3TOM IOMEIIEHUU 10 3aBeplIeHUs 3Bakyauuu mroaed u 0 mocie
3aBEpUICHMSI DBAKYallUH JIFOJIEH.

JUia  moMenieHuss odara IoKapa, YyJIOBJIETBODPSIIOIIETO KPUTEPUSM MPUMEHEHUS

MHTETPAIIBHOTO METO/a, KPUTUYECKYIO MPOJOJIKUTEIBHOCTh MOXKapa Ly (c) mo ycnoBuio
JOCTHIKEHUS KaXKIBIM U3 OMACHBIX (DAKTOPOB MOXkapa MpeiebHO TOMYCTUMBIX 3HAUYECHUI B 30HE
npeObIBaHMS JIIO/IeH (paboueit 30He) MOKHO OIICHUTH 0 (popMysiaMm:

IO TOBBIIIEHHON TeMIleparype:

1/n

tf — Eh’] 1+&
» A @13+ Z | | 155,
110 MOTEPEC BUAUMOCTH:
A 1/n
oo B |,V -In(05-a-E)
» 1A l,-B-D,-Z

 (115.3)

0 TIOHIKEHHOMY COJICPIKaHHIO KHCIIOPO/Ia:



—17]

o 1B Il 0,044

Kp B
A VLOZ+0,27 .z

§ I @ms.e)

10 KaXXI0MY U3 F33006pa3HBIX TOKCHYHBIX IIPOAYKTOB I'OPCHUA:

-1
=Bl 12X )
v A B-L-Z

1/n

: (T15.5)

_353.C,V
1-9)n-Q (115.6)

rie b HavaJgbHas TeMIepaTypa Bo3ayxa B nomeuieHnuu, °C;

B - pa3mepHbIii KOMIUIEKC, 3aBHCSINNNA OT TEILIOTHI CrOpaHUs Marepuaia ¥ CBOOOIHOIO
0o0beMa IIOMEIICHUS, KT

N - MoKa3aTellb CTENCHH, YYUTHIBAIOIINN U3MEHEHHUE MACChl BBITOPAIOIIETO MaTrepraia BO
BpPEMCHH,

A - pa3MepHBIi TapaMeTp, YYUTHIBAIOIIMN YIACIbHYIO MacCOBYIO CKOPOCTh BBITOPaHUS

TOPIOYETo BEIEeCTBA U IUIOLIA b [oKapa, Kr/ c":

Z - 6e3pa3MepHBIi mapaMeTp, YYUTHIBAIOIINI HEPABHOMEPHOCTh PACTIPEICTICHHUS OTIACHOTO
(axTopa moxapa 1o BbICOTE IOMEIICHUS;

Q - HU3MIas TemIoTa cropanus Marepuaina, MJx/kr;

Ce. yaenbHas u300apHas TEIUI0eMKOCTh Bo3tyxa, MJx/Kr;

? - ko> huIEEHT TEMIONOTEpD;

T - X035 hHUIHEHT TTOMHOTH FOPEHHS;

V - ¢cBOOOHBIN 00HEM IMOMEINIEHHS, M3;

& - k0> PUITMEHT OTPaKECHHS TIPEIMETOB Ha ITYTSAX IBAKyaIlHH;
E - HayannHOE OcBelleHue, JK;

I
1P - ipenesibHast JAIBHOCTh BUAUMOCTH B IBIMY, M;

D :

m - bIMOOOpa3yro1iasi criocoOHOCTh ropsiiero Matepuana, Hi-m2/kr;
L - yaenpHBINM BBIXOJ] TOKCHYHBIX Ta30B IPU CTOPaHUM | KT TOPIOYEro BEIIECTBa, KI/KT;
X - IpeAenbHO A0MYCTUMOE COJIep>KaHHe TOKCUYHOTO Ta3a B IOMEIEHUH, KI/M3;

Lo, yIEIbHBIA pacxo/l KUCIOPOa, KI/KT.

CBOOOIHBII 00bEM TIOMEIIEHHS COOTBETCTBYET PAa3HOCTH MEX]IYy TIe€OMETPUYECKUM
00BeMOM M 00bEMOM 000pYIOBaHMS WJIM MPEIMETOB, HaXOASAMUXcs BHYTpH. [Ipu oTcyTcTBUM
JAHHBIX JIOMyCKaeTcsi cBOOOAHBIN 00beM MpUHHUMATh paBHBIM 80% reomerpuyeckoro odbema
MIOMEILEHUS.

Ecnu nmon 3nakoM jnorapudma mosiydyaercss OTpUIATEIbHOE YHUCIIO, TO JAaHHBIM OMacHbII
(baxTop noxkapa MOKET HE YUUTHIBATHCS.

[Tapamertp Z onpenensiercs o popmyse:

Z =£'exp(1,4—j
H H ,apu H < 6 m, (T15.7)



rjae h - BeicoTa paboueii 30HbI, M;
H - BeicoTa mOMeIeHus, M.
BricoTa paboueii 30HBI onpenensieTcs mo popmye:

h=hy, +17-05:8 15

h o
rae T - BpIcOoTa IJI0IaAKKW, Ha KOTOPOU HAXOAATCA JIFOAU, HAJl II0JIOM ITOMCIICHUA, M;

& - pasHOCTB BBICOT II0JIA, PABHAS HYJIIO IIPH TOPH3OHTAIBHOM €TI0 PACIIONOKCHAM, M.

Crnenyer uMeTh B BUAY, YTO HaWOOJbIIEH OMACHOCTH MPHU MOXKAape MOJABEPraroTCs JIOAM,
HaxojsAuMecs Ha Oosiee BbICOKOW oTMeTke. Ilpu ompeneneHun HEOOXOIUMOIO BpEMEHU
IBAKyallUU CJIEAYET OPUEHTHPOBATHCS Ha Hauboiee BBICOKO PACIIONIOKEHHBIE B IOMELICHUH
Y4YaCTKH BO3MOKHOT'O ITPEOBIBAaHUS JIFOACH.

[TapameTpel A 1 n ONpeAeIsAIOTCs CAeIyIOIUM 00pa3oM:

JUIS Cilydasi TOPEHUs KUIKOCTH C YCTAHOBUBILEHCS CKOPOCTBIO:

A= -F ,mpu n = 1; (I15.9)

JUISL CITy4asi TOPEHMS )KUIKOCTH C HEYCTaHOBUBILEHCSA CKOPOCTBIO:

A 067, -F

Fer , pu n = 1,5; (I15.10)

IUIsL Cilydasi KpyrOBOIO paclpOCTPaHEHUs ILUIAMEHU 0 MOBEPXHOCTU IOPIOYEro BEILECTBA
WIN MaTepuaia:

—_— . . 2

JUIs. BEPTUKAIBHON WJIM TOPU30HTAIBHOM MOBEPXHOCTH FOPEHUS B BHJIE MPSMOYIOJIbHUKA,
OJIHa U3 CTOPOH KOTOPOrO YBEIMYMBAETCA B JIBYX HAINpPaBIEHUSAX 3a CUET PaclpOCTpaHEHUS
IUTaMEHHU:

A=Feveb oun=2, (115.12)

b4
rae ~ F - ynenbHast MaccoBasi CKOPOCTh BBITOPaHMsI BEIIECTBA, KI/(M2-C);
F - nmiomia e nposuBa )KUAKOCTH;

fer. BpeMs1 YCTAHOBJICHUS CTAllMOHAPHOI'O PEXUMa TOPEHUS KUIAKOCTH, C;

V - IMHEHas CKOPOCTh PaclpOCTPaHEHUS IIAMEHHU, M/C;

b - nepreHAMKYISAPHBINA K HAIIPABICHHUIO IBIKCHHUS TUIAMEHH pa3Mep 30HbI TOPEHUSI, M.

Crnyuaif (pakenbHOrO TOpPEeHHsT B TOMEIIEHHMH MOXKET paccMaTpUBaThCs KaK TOpPEHHE
KUJKOCTH C YCTAHOBMBIIECMCS CKOPOCTBIO C MApaMeTpoM A, paBHbIM MAacCOBOMY pacxony
UCTEUYEHUS TOPIOYETo BEIECTBA U3 000PYOBaHUS, U MTOKa3aTeJIeM CTEIEeHH N, paBHBIM 1.

[Tpu oTCyTCTBUU crielUaIbHBIX TpeOoBanuii 3HadeHuss ¢ u E npunumarorcs paBabivu 0,3

I
1 50 JK COOTBETCTBEHHO, a 7 paBHBIM 20 M.
IIpn pacnonokeHuu JIOAEH Ha pas3InyHBIX [0 BBICOTE IUIOMIAJKAX KPUTUYECKYIO
IPOJIOJKUTEIBHOCTD MTOKapa CIEAYET ONPEAEIATh Ul KaX10H IIOIMIaIKH.



II. Merop onpeznesieHust paC4ETHOTO BPEMEHU HBAKYallUH

PacueTHOe BpeMs D2BakKyaluuMu Jioney t M3 [NOMemeHMM M 3OaHMM yCTaHaBJIMBAIT
P
II0 PpacueTy BPeMeHU »OBMXEeHMS OIOHOI'O MJIM HEeCKOJIbKMX JIOINCKMX IIOTOKOB uUepes
5BaKyalMOHHHE BBIX OB oT HamnboJjee YyIaJIEHHEIX MEeCT pa3l3MeleHus Joien
HETOCPEeNCTBEHHO HAapPyXy WM B 0Oe30MNacHyKl 3O0HY.

[Ipu pacuere Bech MyTh ABUKEHUS JIFOJICKOTO MOTOKA MOAPA3ACIAIOT HA YUaCTKHU (IIPOXO/I,

KOPHJIOp, ABEPHOM MPOEM, JIECTHUYHBIN Mapll, TaMOyp) JITMHON . Y LIUPUHOU 2 . HauanpupiMu
y4acTKaMH SIBJISIFOTCS MPOXOJIbl MEKAY pabOuuMHU MecTaMu, 000pyIOBaHUEM, PsIaMHU Kpecel U
T.11. [Ipu onpenenennyn pacueTHOTO BpEMEHH YBAKyalluU YYUTHIBAECTCS MPOITYCKHAs CIOCOOHOCTH
BCEX MMEIOIINXCS B IOMELICHUAX, HA 3TaXKaX U B 3JAHUU YBAKyallMOHHBIX BBIXOJO0B.

(8B pen. Ilpuxaza MUYC P® ot 14.12.2010 N 649)

HpM onpeneJiIieHUM pacueTHOI'O BPEeMEeHM JIMHY UM LVMPUMHY KaXIoI'O ydacCTKa IIyTHn
SBakKyaluum nOJd I[NPOEKTUPYEMEIX 3OaHUV U coopyerMIZ IIPMHVMAKT 10 IIPOEeKTyY, a IJdAd

cymecTByIMx — 10 obakTy. [IMHY OYyTM 0O JIeCTHMYHBEIM MaplaM, a TaKXe IO
IaHmycaM M3MepsonT IO OJIMHe Mapuma. [IMHY OYyTM B IBEPHOM IIpOeMe IPMHMMAT
pPaBHOM HyJO. IIpoeM, PaCIOJIOXEHHEM B CTeHe TojmmHOM Oojiee 0,7 M, a Takxe

TaMbyp CJenyeT CuMTaTb CaMOCTOSATEJIbHBEIMM YydaCTKaMM I'OPUM3OHTAJIBHOI'O IIyTH,
VMEIMMMY KOHEUHYI IOJUHY 1
i
PacueTHOEe BpeMs B3Bakyaluu Jiomel t clenyeT oNpenesiiTh KakK CyMMYy BPEeMeHU
P
OBMXEHMSA JIOOCKOTO I[IOTOKAa [0 OTIOEeJIbHEM ydacTKaMm OyTu t 1o dopwmysie:
i

t =t +t +t + ...+ t, (I15.13)
P 1 2 3 i
roe t - BpeMsa IOBMXEHMA JIOOCKOT'O IIOTOKA Ha INepBOM (HadaJlbHOM) ydacTke,
1
MMH. ;
t , t , ... t - BpeMsA IOBMXEHMA JIOOCKOI'O I[IOTOKa Ha KaxIoM mus3
2 3 i

CcyenynmyMx IIOCJIe MepBOTrO ydyacTKa NYyTHM, MMUH.

BpeMsa IOBMXeHUS JIOIOCKOI'O IIOTOka IO I[IepBOMYy Y4YacTKy OyTu t , MMUH.,
i
ompemejyigeTcsa [0 QopMmyJie:

1
1
t = ————, (I15.14)
1 v
1
roe 1 - IOJMHa [OEepBOTO ydacTKa IyTH, M;
1
v - CKOPOCTB IOBUXEHMS JIOOCKOTO IIOTOKa IO TOPMBOHTAJIBHOMY IIYyTHU Ha
1
IepBOoM ydyacTke, M/MMH. (onmpenengioT 1o Tabmuue 5.1 B 3aBUCUMOCTHU OT

njJoTHOoCTMU D) .
[[JIOTHOCTBL OIHOPOIHOTO JIOICKOTO IOTOKAa Ha I[IepBOM ydacTke nyTu D
i
onpeznensgetTcsa no dopmyse:

D = - , (I15.15)
1 1l x menbTa
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roe N - UMCJIO JIoOeM¥ Ha IIepBOM YydHacCTKe, UYell.;

1
f - cpenHasg njomanb TOPMBOHTAJILHOM MPOEKUMM UYeJioBeKa, M2, IpMHMMaeMas
pasuon 0,125;
mejbTa - WMpMHA [IEePBOTO ydacTkKa NOyTH, M.
1
CKOPOCTL V IBWXEHMS JIOOACKOTO IIOTOKa Ha ydYacTKax [YyTH, CJeIyIMxX I10CJe
1
IepBOTO, NOpPMHMMAT 0 Tabmuue 5.1 B 3aBUCUMMOCTM OT MHTEHCUMBHOCTM IBWXEHMUS

JIIOOCKOI'O IIOTOKa II0 KaXIoOMy M3 J2TUX YyUaAaCTKOB IIYyTM, KOTOpad ollpenejideTCcd IOJid
BCeX y4"acCTKOB IIyTH, B TOM UMCIJIe UM IJId IOBEPHBX IIPOEMOB, IIO @opMyne:

q X IeJbTa
i-1 i-1
q = —————————————————= (I15.16)
1 eybLTa
i
roe meJjbTa , OeJsbTa - WKMPMHA pacCMaTpMBAaeMOI'O 1-To M HNpenmuecTBYOLETO
i i-1
eMy ydyacTka noyTu, M;
q 7 q — VMHTEHCUMBHOCTNM IOBUXEHMA JIOIOCKOI'O IIOTOKa II0 paCCManMBaeMOMy
i i-1
i-My ¥ OpemuecTByolleMy ydacTkKaMm OIyTu, M/MUH.
VIHTEHCUBHOCTbL IBVXEHMA JIIOIOCKOI'O IIOTOKA Ha HepBOM yYyuacCcTKe IIYyTUn q = q
i-1
onpemengaT no Tabmauue I[I5.1 0o 3BHadeHuio D , YyCTaHOBJIEHHOMY IO dopwmyJie

1
(I5.15) .

Tabmauua I15.1
I/IHTCHCI/IBHOCTB H CKOpOCTI) ABWXXCHUA JIFOJACKOI'O ITOTOKA

Ha pa3sHbIX y4acCcTKax nyTeﬁ OBaKyall1 B 3aBUCMOCTHU
OT IINIOTHOCTHU ITOTOKA
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[InmotHOCTh | "'OpM3OHTANIbHBIN MYTh JBepnoii | JlecTHuIla BHU3 JlectHuna BBEpX
IIOTOKa D, CKOPOCTb HUHTCHCUB- IIpoem, CKOpPOCTb HNHTCHCHUB- CKOpPOCTb HUHTCHCUB-
M2/M2 Vv, HOCTb (, WHTEH- V, HOCTH (, Vv, HOCTb (,
M/MMH. M/MUH. CHUBHOCTBL | M/MHUH. M/MMH. M/MUH. M/MUH.
q,
M/MHH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 50 50 100 50 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53
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 OoJjiee
HpMMeanMe M VMHTEHCVMBHOCTbB IOBVIXXEHWMSA B IOIBEPHOM nmpoemMe IIpy IJOTHOCTU
noroka 0,9 wu Oojyee, paBHas 8,5 M/MUH., YyCTAHOBJIeHA IJi9 OBEPHOTO IIpoeMma
mupuHO“ 1,6 M wm OoJiee, a OpU IOBEPHOM [IPOEeMe MeHblIeM WMPUHE MHTEHCUBHOCTDb
IOBMXEHUS CJlelyeT oNpenesyiaTb oo dopmysie q = 2,5 + 3,75nenbrTa.
i
Ecnm 3HaueHue g , omnpezmenseMoe 1o odopmysie (I15.16), MeHbIIEe MM PaABHO
q , TO BpeMsd IOBWXEHUS 10 YyUacCTKy OyTu t , MMH., PAaBHO:
max i
1
i
t = ———-, (15.17)
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IpM 3TOM 3HAYEHUS , M/MMH., CJeIyeT MNPUHVMATH PaBHBIMMA :
max

16,5 - 111 rOpU3OHTANIBHBIX ITYTEH;
19,6 - myist IBEPHBIX MPOEMOB;



16,0 - g4 JeCTHULIBI BHUS3,
11,0 - myist ECTHHIIBI BBEPX.

Ecim 3HaueHMe g , olpenejieHHoe 10 QopMmyJe (II15.16), ©GoJybume g , TO
i max
WMPUHY IOeJibTa IaHHOTO ydacTKa NyTH ClenyeT yBeJMUMBATL Ha Takoe 3HaueHue,
i
IpM KOTOPOM COOJIIoIaeTCsa YyCJIOBUE:
q <= g . (I15.18)

IIpu HeBo3MOXHOCTH BbIOAHEHUS YycioBus (I15.18) MHTEHCMBHOCTH U  CKOpOCTH
JIBIDKECHHUSI JIFOJICKOTO TIOTOKA 110 YYaCTKY 1 onpeAessitoT mo tadsmie [15.1 npu 3navenuu D = 0,9
u Oonee. Ilpum »dTOM cClenyeT YyUYUTHIBATH BpeMs 3aIep)KKH JBUKCHHS JIOJCH W3-3a
00pa3oBaBIIETOCS CKOIIJICHUS.

Bpema szamepxxkm t OBWXEHMS Ha ydacTke 1 wm3-3a o00pas30BaBlEeTroCcs
3an
CKOIJIEHMS JIOOeM Ha TI'paHulle C [HOCJenyolyM ydacTkoM (i+l) onpemensercs IO
bopmyie:

i 1 1
t =Nx f x (————————------—- - mmmmmm— e ), (I15.19)
3an q X IOenbTa q X IOenbTa
D i+l i i
rne N - KOJIMUYECTBO JIOOEM, dYell.;
f - njomanb TOPM3OHTAJILHOM NPOEeKLUMM, M2;
q - MHTEHCUMBHOCTL IOBUMXEHMS uYepes3s ydacTok (i+1l) npm mmorHocTm 0,9 m
D
Bojee, M/MUH.;
neJbTa - mMpMHa YydYacTKa, M, [IPM BXOXIEHMM Ha KOTOPHI 00paszoBajioCh
i+l
CKOIMJIEHME JIoOeN;
q - MHTEHCMBHOCTL IOBUXEHMS Ha ydyacTKe 1, M/MUH.;
i
nejbTa - WMPMHA OpeAmecTByOIeTro ydacTka i, M.
i
Bpemsa cymecTBOBaHMSA CKOIJIeHMA t Ha yuyacTke 1 onpenesnsgercs 1o dopmyrsie:
CK
N x £
t = —————————— (I15.20)
CK g xb
D i+l

PacueTHOe BpeMAa SBakKyalunr II0 Yy4aCTKY i, B KOHILIe KOTOPpOI'O Ha I'paHMLIEe C
Yy4aCTKOM (i+l) O6paSOBaHOCb CKOILJIEHMnE nmneﬁ, PaBHO BpEeEMEHM CYyLeCTBOBAHMA

CKOIlJIeHUa t . PacuetTHOE BpeMAa SBaKyaluunum 10 Yy4acTRry i OOIIyCKaeTcC4d
CK

omnpemneyiaTh 0 QopMyJie:

————— + t . (I15.21)

[lpy CAMSHVMM B Havajle ydacTka 1 »OByxX M 0OoJjiee JIDIACKUX IIOTOKOB (puC.
[15.1) MHTEHCUBHOCTL OBUXEeHUS q , M/MMH., OIpelesgeTcd o dGopmyJe:
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i-1 i-1
q = ———————————————————— , (I15.22)
i neJsibTa
i
Toe g - MHTEHCUBHOCTBL IBWXEHMUS JIOIACKMUX IOTOKOB, CJIMBAKIMXCS B Hauale
i-1
yuacrka i, M/MUH.;
oeyjbTa - WMpMHa YYaCTKOB INIYyTU CIMSHUSL, M;
i-1
oejgbTa - NIMPMHA PacCMaTPMBAEeMOTO ydyacTKa IyTH, M.
i
Ecim 3HaueHMe g , onpenejieHHoe 1o QopMmyJe (II15.22), ©Gojybume g , TO

1 max

LMPUHY IeJibTa ITaHHOT'O ydyacTKa IIyTH CJledyeT yBeJMUMBATL Ha Takoe 3HAaueHUe,
i

yTOOH COBJIOOAJIOCE YCJIOBUE (I15.18). B osTOM cllyyae BpeMs IOBMXEHMS IO

ydJacTKy 1 onpemensercsa no dbopmyse (II5.17).

5.1
8

8[—1

1 — nauano yuacmka i

Puc. I15.1. Cauganue mroaICKUX TOTOKOB

ITpunoxxenne N 6
K MYHKTY 45 Metoauku

PEKOMEH/]TYEMBII METO/]
OIMTPEAEJIEHMA VEJIBHBIX YACTOT PA3JIMYHBIX TUIIOB PABI'EPMETU3ALIA
MATUCTPAJIBHOI'O TPYBOIIPOBOJIA

(BBeneH [Ipukazom MUC P® ot 14.12.2010 N 649)
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VYnenpHas 4actora pasrepMeTH3allMH JIMHEWHONW YacTH MarncTpajbHOTO TPyOOmpoBOa
OTIpeNeNIeTCs CIASAYIOIUM 00pa3oM:
a) Ha OCHOBE CTAaTUCTUYECKUX JaHHBIX OMNpenensercs 0a3oBas 4yacToTa pasrepMeTH3alun

A
cP . Ilpu OTCYTCTBUHU NAHHBIX ISl BHOBb MPOEKTHUPYEMBIX MarucTpPalbHBIX TPYyOOIPOBOIOB
A .
JoIycKaeTcss ~ P mpUHUMATh PaBHOM:
—7 -1 -1
1,4-10" ron” -m JUISL MaruCTpabHBIX Ta30IPOBOJIOB;

2,7-107 rox” -m l;um MarucTpalbHbIX HEPTEIPOBOIOB;

0) BBIIETISAIOTCS paccMaTpUBaeMble MPU MTPOBEICHUH PACUETOB THUIIBI Pa3repMeTH3AINH:

JUIS. MAaTUCTPAIIBHBIX Ta30IPOBOJIOB:

J = 1 - mpokosbl (TpEIIMHBI, TOYCUHBIC OTBEPCTHSI), OMPEIC/IAEMbIC KaK OTBEPCTHS C
nuametrpom 20 mwm;

J] = 2 - otBepctus ¢ jauamerpoM, paBHbiM 10% OT AMamerpa MarucTpabHOTO
TPyOOIPOBO/IA;

J = 3 - pa3pbIB, onpeneNAeMblil Kak 00pa30BaHUE OTBEPCTHUS Pa3MEPOM, PABHBIM JHAMETPY
MarucTpajbHOTO TPyOOIPOBO/IA;

JUISL MarucTPabHBIX He()TEPOBOAOB:

j =1 - "cBumm" - orBepctTHsl ¢ xapakrepHbiMu pazmepamu 0,3-Lp/D (Lp - xapakrepHsbiit
pa3Mep MpOJOJIbHON TpemuHbl, D - yCIOBHBIH AMaMeTp MarucTpajibHOro TPYOOIPOBOAA),
wiomane naedekrnoro otBepcerus - 0,0072:So (So - momamp MONMEPEYHOrO CEYCHUs
MarucTpajlbHOTrO TpyOOIpoBoaa);

] = 2 - TpemuHsbl, xapakTepHblii pazmep 0,75-Lp/D, miomans aeeKTHOr0 OTBEPCTHS -
0,0448-So;

J = 3 - "runsoTuHHBIA" pa3pbiB, XapakTepHbii pasmep 0,75-Lp/D, miomans aeheKTHOro
orBepcrus - 0,179-So.

JlomyckaeTcsi TpU COOTBETCTBYIOIIEM OOOCHOBAaHMM YUYUTBHIBAaTh W JAPYTHE THIIBI
pasrepMeTHu3aIumy;

B) pacCMaTpHUBAIOTCS MIECTh MPUYUH pasrepmerusanuu (i =1 ... 6 - Tabnuma [16.1);

I) ylIenbHas 4acToTa pa3repMeTU3aluy JIMHEHHON YacTH MarucTpajibHOro TpyOompoBoja
JUTS j-TO THTIA pa3repMeTH3allii Ha y9acTKe m TpyOOompoBoa onpeaessiercs mo popmyse:

A;(m) = ﬂcpzal f,(m)/100
= , (116.1)

Z’ -1
rae 7P - 6a30Bas 4acTOTa Pa3srepMETU3ALIMI MarUCTPaIbHOro Tpybomnposoaa, 104 ;

f.(m .. )
I ( ) -  OTHOCUTCJIbHAs O0JIA 1-0U HpI/I‘II/IHH pa3repMeTH3au1/H/I IS _]-FO TUIIA
pa3repMeTH3auHH Ha y‘laCTKe m MaFI/ICTpaJ'IBHOFO pr60np0Boz[a;

f.
)I) BCIIMYNHBI I IJId pa3IMYHBIX TUIIOB PpasrepMeTu3alvu IJid pa3jIndHBIX YYaCTKOB
MarucTpaJbHOTO TPyOOTIPOBO/IAa OMPECISIOTCS MO (hOpMyIIaM:

flj = fljcp . kmg : k3m ’ kHH5 ) km)pl, (H6'2);
fo1 =i ka0 (116.3):
fo; = o " Kone Ko , (T16.4);



orpenenseMble 1o Tad
XapaKTepUCTHK MarkCTPaIbHOTO TPYOOIIPOBO/IA.

f

fsi = i Ko (16,6

fei = foiwr_(116.7);

e mc1 kxm, kHH61 k”‘?ﬁ]-’
kmc k3m k

nn6 - nepl

4j = f4jcp ’ k()zt) ’ k”epza (H65)’
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on - TIONPaBOYHbIC KOA(PPHUIIMEHTHI,

on e [16.2 ¢ y4eToM TEeXHUYECKUX

Tabuua I16.1

CpennecraTuctTuyeckas OTHOCUTENIbHAS 10JIs1 aBapHH, BbI3BAaHHBIX
JAHHOM MPUYMHOM, HA MAarUCTPAIBHBIX TPYOOIIPOBOAAX

[prunHa CpenmHecTaTUCTHUECKAsd OTHOCUTEJIbHAsS IOJIS aBapuu,
BBI3BAHHBIX IOAaHHOM NpuumHOM, £ (m), %
ijep
TP OKOJIEL oTBEpCTUE paspLB BCETO
(TpewmH:) ,
TOUYEUHHE
OTBEpCTUI
j=1 j =2 j =3
1 [Buemnee BozmeiicrBue| 13,2/16,8 26,6/26,2 9,7/6,5 49,5
2 |Bpax crpourenscrma,| 10,6/11,3 4,7/4,6 1,2/0,6 16,5
nebexT MaTepmalioB
3 [Koppozus 15,2/15,2 0,2/0,2 0/0 15,4
4 [ OBuxeHue TpyHTA, 1,8/2,2 2,2/2,2 3,3/2,9 7,3
BHI3BAHHOE
PP O OHEIMM
ABJICHUAMU
5| Oumbxu omeparTopa 3,0/3,0 1,6/1,6 0/0 4,6
6 |[Ipoune u 6,5/6,5 0,2/0,2 0/0 6,7
HEVB3BECTHLE MNPUUMHEL
UToro 50,3/55,0 |[35,51/35,0 14,2/10,0 100

HpI/IMC‘-IaHI/IC. B uuncaurene NMPUBCACHBI 3HAYCHHUA Ul MaruCTpajJlbHbIX T'a30IIPpOBOJAOB, B

3HaAMEHATEJE - MaruCTPAJbHBIX HEPTETPOBOIOB.

[TonnpaBouHbIe KO3()PUIMEHTHI K CPETHECTATUCTUIECKON

OTHOCHUTEIBHOM 10N aBapuun

Tabmuma I16.2
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[TonpaBOUYHLEM KO3QOULUMEHT

3HaueHMe IIONPaBOYHOTIO
konbdmumeHTa

[IonpaBOUYHEM KO3bOMLUMEeHT K , 3aBUCALMUM OT
TC
TOJIIMHE CTEHKM TpyOonpoBoma IejibTa (MM)

TC

= exp[-0,275(nenprTa-=6) ]

[IonpaBOYHEIN KO2hOULIMEeHT k 3ABUCAINUM OT
3T
MMHMMAJIbHOM TUIyOMHE 3aJioXeHMsa Tpybonporoma (M) :

menee 0,8 wMm; k 1
3T
or 0,8 mo 1 wm; k = 0,93
3T
Bojee 1 ™M k = 0,73
3T
ITonpaBOYHEIN kKonbbdMUMeHT k oJist y4acTKOB
HHO
Iepexonos, BBIITOJIHEHHEIX METOIOOM HaKJIOHHO
HaIpaBJIEHHOTO OypeHusa (majnee - HHB) :
Ha ydYacCTKax DTUX [1epPexXOnoB; k =0
HHO
BHE DTUX YUYACTKOB k =1
HHO
[lonpaBOUYHEM kO30OULUMeHT k [IepexonoB depes
nepl
VCKYCCTBEHHEIE IIPENATCTBUA:
Ha TIepexoIax uyepes3 aBTOoIopoIwu, XeJie 3HEE k = 2
OOPOTM UM MHXEHEPHBEE KOMMYHUKALUMU; nep
BHe Iepexonor JmbO Ha HUX [OpelyCMOTPEHE k =1
3alMTHEE QYyTJSapPHE (KOXYyXM) M3 CTaJIbHEIX TPyO nep
C TepMeTH3alLMeM MeXTpyOHOI'O MNPOCTPaHCTBAa
[TonpaBOYHEIN KonbbdmLIMEeHT k YUMTEIB Ao
on
IIpMMEeHEHMEe MaTepMaJloB UM CPEenOCTB KOHTPOJS IIpHU
CTPOUTEJILCTBE:
oJis TPpyDONIpPOBONOB, IIOCTPOEHHEX B k 1
COOTBETCTBUM C TpeOOBaAHUAMM HOPMAaTUBHEIX on
IOOKYMEHTORB;
IPY MCIOJIb30BAaHUM YJIYYIIEHHEIX MaTepuajioB U k = 0,07
IOOIOJIHUTEJIb HEIX CpencTsB KOHTPOJISL npu on
CTPOUTEJILCTBE U I[IOCJenyoiuen BKCIJTyaTalumn
TPpyDONIpPOBOIOB
ITonpaBOYHBIN KO2QOULIMEeHT k P YUMTHIB Ao
KTC
BIMSAHME TOJIIMHEL CTEeHKM TpyOonporBoIa (Mm) Ha
YacTOTy pas3TepMeTu3aluy 10 MNPUUMHE KOPPO3UM:
MeHee 5; k = 2
KTC
or 5 mo 10; k =1
KTC
Bosiee 10 k = 0,03
KTC
[TonpaBOYHLIN KO2QOULIMEHT k P YUMTHIB AN
K3
BIIMSHUE TPVMEHSEMEX CUCTEM 3allUTH OT KOPPO3UM:
oJis TPpyDONIPOBOIOB, IIOCTPOEHHEX B k =1
COOTBETCTBMM C TpeOOBaHUAMU HOPMaTUBHEX KII3




IJOKYMEHTOB;

IIpM MCIIOJIE30OBaHUM yﬂqueHHOﬁ CHrCTEMBL 3allTheL

(TMno M KaA4YeCcTBO M3BOJIALMOHHOTO TIOKPHITHUSA,
BJIEKTPOXUMMUECKA S 3ammra, BHYTPUTPYOHAas

IVaTHOCTUKA UM T.II.)

k = 0,16
K3

[TonpaBOYHEIN xkonbdmLuMeHT k , 3aBucammy oT| k =
arn arn
omyaMeTpa Tpyodonporoma D (Mm) = exp[-0,00156(D-274) 1]
[TonpaBOYHEIN xkonbdmLMeHT k ’ YUMTEIB AN
nep2
IPOXOXIEeHMEe TpacCH TpybonpoBoda Yepes BOIHHE
nperpansl M 3a00JIOUEeHHBEIE YyUaCTKM:
IOJig BOIHBEIX IIperpan k =5
nep
Ji1a 3a00JIOUeHHHX YUYaCTKOB k = 2
nep
IpY OTCYTCTBMM [epexXomoB JMOO BEHIIOJIHEHHEIX k =1
mMeTomom HHB nep
[lonpaBOUYHEM kO30OUUMeHT Kk , 3aBUCAUUN oT|k = exp[-0,004 (D-264) ]
on on

oyaMeTpa Tpyodomnposoma D (MMm)




