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MHUHHUCTEPCTBO POCCUHCKOM ®EJIEPAIINU IO JIEJIAM
T'PAKJIAHCKOM OBOPOHBI, YPE3BBIYAHHBIM CUTYAIIUAM U
JUKBUJAIIMY TOCJIEJACTBUM CTUXUHUHBIX BEJICTBUI

IMPUKA3
ot 10 urosist 2009 r. N 404

Ob YTBEPKXIEHUUN METOAUKHA OITPEJAEJIEHUA PACYETHBIX
BEJIMYHH ITOKAPHOI'O PUCKA HA TPOU3BOJCTBEHHbBIX
OBBEKTAX

B coorBetcTBUM ¢ DenepanbHbiM 3akoHOM 0T 27 nekadpst 2002 r. Ne 184-03 «O
TEXHUYECKOM perynupoBanum» [1] u nocranosnenuem [IpaButenbcTBa Poccuiickoi
®deneparuu ot 31 mapra 2009 r. Ne 272 «O nopsiike mpoBeISHUST pacYeTOB MO OLICHKE

MOXKAPHOTO pUCKa» [2l mpuKa3 bl BAIO !

YTBepIII/ITB npuiIaracMyr0 MCTOAUKY OMPCACICHUSA PACYCTHBIX BCIIMYNH ITOKAPHOT'O

pHUCKa Ha MPOU3BOICTBEHHBIX OOBEKTAX.
ITepseii1 3amecturens MuHucTpa

P.X. Hanukos

[1] Cob6panue 3akoHomaTenbeTBa Poccuiickoit denepanuu, 2002, Ne 52, (gacts |), cT.
5140; 2005, Ne 19, ct. 1752; 2007, Ne 19, ct. 2293; 2007, Ne 49, ct. 6070; 2008, Ne 30
(gacts 1), cT. 3616.

[2] Cobpanue 3akoHomaTenbeTBa Poccuiickoit @enepanuu, 2009, Ne 14, cr. 1656.

METOIANUKA onpenesieHus PACYETHLIX BeJUUYNH MOKAPHOI0 PUCKA HA

MPOM3BOJICTBEHHBIX 00beKTaX (838 KO)




IIpunoxenue
k npukazy MUC Poccun
oT Ne

METOJIMKA
Ol'lpe)IeJ'leHl/lﬂ pvaeTHbIX BCJINYHUH HO)KapHOFO pI/ICKa Ha
l'[pOI/I3B0)ICTBeHHI>IX Oﬁ'l)eKTaX

|. O01HMe moJ10KeHus

1. Hacrosimiass MeTouKa OIpeJeieHUs PACUETHBIX BEJIIMYHUH IMOXKAPHOTO PHUCKA
Ha MPOM3BOJICTBEHHBIX 00beKTax (manee - MeToarKa) yCTaHABIIMBAET MOPAIOK pacyeTa
BEJIMYMH MOYKApPHOI'O PHUCKa Ha MIPOU3BOJICTBEHHBIX 00beKTax (ajee - 00bEKT).

[Tomoxxenust Hacrtosmern MeTOAMKM HE PacHpPOCTPAHSIIOTCS HA OINPEAECICHUE
pPacCUYETHBIX BEJIMYMH MOXKAPHOT'O PUCKA MPOU3BOJCTBEHHBIX OOBEKTOB CIECIIUATBLHOTO
Ha3HA4YCHUsS, B TOM 4HClie OOBEKTOB BOCHHOTO Ha3HA4YeHHUs, 0ObEKTOB MPOU3BOJCTBA,
nepepaboTKH, XpaHEHUsS PaJMOAKTUBHBIX W B3PHIBYATHIX BEIIECTB W MaTEpPUAJIOB,
OOBEKTOB YHUYTOXXEHHS M XPAHCHHS XUMHUYECKOTO OPYXKHsSI M CPEICTB B3pPHIBaHMS,
HA3eMHBIX KOCMHUYECKUX OOBEKTOB W CTAPTOBBIX KOMILJIEKCOB, TOPHBIX BBIPAOOTOK,
OOBEKTOB,  PACIHOJIOKEHHBIX B  JiecaX, JHUHEWHOW 4YacTH  MAaruCTPaJIbHBIX
TpyOOIIPOBOIOB.

2. PacueTsl 1Mo OlLIEHKE MOKapHOTO PUCKA MPOBOJATCS MYTEM COMOCTaBICHUS
pacyeTHBIX BEJIIMYMH I[OXKAPHOTO PHCKA C COOTBETCTBYIOIIMMH HOPMATHBHBIMHU
3HAYCHUSIMU TIOXKAPHBIX PHUCKOB, YCTaHOBJICHHBIMU DejepaibHBIM 3aKOHOM OT
22 wions 2008 r. Neo 123-D3 «TexHuueckuii perjiaMeHT O TPeOOBaHMIX TMOXKapHOM
6esonacHocTi» (nanee - TeXHIUECKHH PeriaMeHT).

3. OrmpeneneHue pacuyeTHBIX BEIWMYMH TOXKAPHOTO pPHUCKa Ha OOBEKTE
OCYIIECTBIISIETCS] HA OCHOBAHUH

a) aHAJIN3a TI0KAPHOW OMACHOCTH 00OBEKTa,;

0) ompeeeHUsT YaCTOTHI peaIr3aliy M0KapOOMaCHbIX CUTYaIUH;

B) MOCTPOCHHS IOJICH OMAaCHBIX ()aKTOPOB IMOXKapa JUIsl Pa3jIMyYHbIX CIICHAPHUECB
€ro pa3BUTHA;

) OLICHKH IOCJIECICTBUN BO3JCHCTBHUS OMACHBIX (haKTOPOB IOXKapa Ha JIrojaeh
JUTSL Pa3IUYHBIX CIICHAPHUEB €r0 pa3BUTHS,

1) HaIM4Yusl CHCTeM OOeCHedYeHHs IOKapHOW OC30MacHOCTH  3IaHHH,
COOPYKEHUHN U CTPOECHUM.

4. PacueTHbIe BEJIWYMHBI TOKAPHOTO PUCKA SIBJISIOTCS KOJIMYECTBEHHOU MeEpoit
BO3MOXHOCTH peaJ3allii IMOXKAapHOW OIMACHOCTU OOBEKTa M €€ MOCIEACTBHM IS
JTIOAEH.

! Co6panne 3akononarenscTea Poccniickoit ®enepammn, 2008, Ne 30 (uacts 1), cr. 3579



KonmuecTBeHHONW Mepoil BO3MOKHOCTH peaM3allid TOXKapHOH OMacHOCTU
00BEKTa SBISETCS PUCK THOENHN JIIOJEH B pe3yabTaTe BO3ACHCTBHSI OMACHBIX (aKTOPOB
no’kapa, B TOM YHUCIIE:

pUCK rubdenu paboTHUKA 00bEKTa,

pUCK TUOEIH JII0JIeH, HAXOASAIIUXCS B CEIMTEOHON 30HE BOJIM3U OOBEKTA.

Puck rubenu moaeit B pe3yibTaTe BO3AEHCTBUS OMACHBIX (AaKTOPOB MOKapa Ha
O00BEKTE XapaKTEPU3YeTCs YUCIOBBIMU 3HAUYCHUSIMU WHINBUAYATHHOT'O M COLUATBHOTO
MOKapPHBIX PUCKOB.

5. Jns ueneit Hacrosimier MeTOAMKM MCHONB3YIOTCSI OCHOBHBIE TOHSITHS,
yCTaHOBJICHHBIEC cTaThell 2 TeXHUYECKOTo periiaMeHTa.

[11. O6mue TpeGoBaHNSs K ONIpeieIeHUI0 PACYETHBIX BeJIMYHH
MOKAPHOT0 PUCKA

AHaJIU3 MOKAPHOH ONACHOCTH 00bEKTA

6. AHaIM3 O’KapHOM OMACHOCTH 00BEKTA MPEyCMATPHUBACT:

a) aHadu3 II0XKAPHOW OINMAaCHOCTH TEXHOJOTHYECKOH Cpelbl W IapamMeTpoB
TEXHOJIOTHYECKHX MTPOIIECCOB Ha OOBEKTE;

0) ompeneacHHE TIEPEYHS MMOXKAPOOIMACHBIX aBAPUHHBIX CUTYAIMi U IMapaMeTpOB
JUTSL KaXKI0T0 TEXHOJOTHYECKOT0 MpoIiecca,

B) OIpeAeieHUE I KaKI0ro TEXHOJOTHYECKOro IMpoliecca MepeyuHs MPHYHMH,
BO3HMKHOBCHHE  KOTOPHIX  TO3BOJIIET  XapaKTepU30BaTh  CHTYAIUIO KaK
M0’KapOOITaCHYIO;

) MOCTPOCHKE CIICHAPHUEB BO3SHMKHOBEHHS M PAa3BUTHS IMOXKAPOB, BICKYIIUX 3a
co0oii rudemnn Iroaei.

7. AHanu3 TMOXKapHOW OMACHOCTH TEXHOJIOTMYECKOW Cpeibl W IapaMeTpoB
TEXHOJIOTUYECKHX IPOIIECCOB  IMPEAyCMaTpUBAaEeT CONOCTABJICHHE  TOKa3aTeslei
MO’KapHOM OIMACHOCTH BEIIECTB M MaTCPHAIIOB, OOpAIArONIUXCS B TEXHOJIOTHYCCKOM
mporecce, ¢ mapaMeTpaMy TEXHOJOTHUECKOTO MmpoIiecca.

[lepedeHp  MOTEHIMATBHBIX  WCTOYHMKOB  3a)KUTAHUS  TI0YKApPOOITACHOM
TEXHOJIOTUYECKON CpeAbl OMpPEAeNsIeTCsS TOCPEACTBOM COIOCTABICHUS IMapaMeTpOB
TEXHOJIOTUYECKOTO TIpollecca W HMHBIX HMCTOYHUKOB 3a)KUTAHUS C ITOKa3aTeISIMU
MO’KapHOM OMACHOCTH BEIIECTB U MAaTECPHAJIOB.

8. OnpenencHue mepevHsl MOKapOOTaCHBIX aBApUWHBIX CUTYAIM U IMapaMeTPOB
JUIST  KaXJIOTO TEXHOJOTHYECKOTO IIpoliecca OCYIIECTBIISCTCS HAa OCHOBE aHaln3a
MO’KapHOM OITACHOCTH Ka)X10TO u3 TEXHOJIOTHYECKUX MIPOIIECCOB,
MPEeIyCMaTPUBAIOIIECTO BBIOOP CHUTYyallMid, MPU pealu3aldd KOTOPBIX BO3HUKACT
OMACHOCTh JUIS JIOJICH, HaXOMSAIIUXCS B 30HE IMOPAKCHHS OIMACHBIMU (DaKTOpaMH
Mo’kapa, B3phIBa M COITYTCTBYIONIUMU MPOSIBICHUSIMU OITACHBIX (JaKTOPOB IOXkKapa.



He MoJICKaT paCCMOTPCHUIO CUTyAllUU, B PC3YIIBTATC KOTOPBIX HC BO3HHUKACT
OIMIaCHOCTb MHJIA XHU3HU U 3J0POBbA JIIOI[Cﬁ. Ot CUTyallU HC YYUTBHIBAKOTCA IIPpU
pacucTe MOKApHOI'o pUCKa.

9. Jlna kaxxao0¥l 1mokapoornacHOW CUTyallMd Ha OOBEKTEe MPUBOIAUTCS OMUCAHUE
[IPUYMH BO3HUKHOBEHUS W Pa3BUTUA II0XKAPOONACHBIX CUTyallU, MECT UX
BO3HUKHOBEHHUSI M (PAKTOPOB MOXKapa, MPEACTABISIONIMX OMACHOCTh [JIS JKU3HU H
3JI0pPOBbSI JIIOJIEN B MECTaX UX NMPEObIBAaHUS.

10. [ns ompexaesnieHUs NPUYMH BO3HMKHOBEHHUS IMOXKAPOOMACHBIX CHUTYalUN
paccMaTpHUBaIOTCA COOBITHSA, pealn3alusi KOTOPbIX MOXET MPHUBECTH K 00pa30BaHMIO
TOprOYEN Cpelibl U MOSIBICHUIO UCTOYHUKA 3aKUTaHUS.

HaubGonee BepOATHBIMU COOBITHSIMH, KOTOPbIE MOTYT SIBIATHCS MNPUYMHAMHU
MOKaPOOIACHBIX CUTYallui HA 00BEKTAX, CYUTAIOTCS CIAEAYIOIINUE COOBITHSA

BBIXOJ| I1ApaMETPOB TEXHOJIOTHYECKUX IMPOLECCOB 3a KPUTHUYECKUE 3HAUYCHUS,
KOTOPBI BBI3BaH HAPYIICHHUEM TEXHOJIOTMYECKOTO periaMeHTa (Hampumep, MepeiinB
KUJKOCTH MPU CIUBO-HAIMBHBIX OMEpalUsX, pa3pylieHne 000pyI0BaHUs BCIE/ICTBUE
IIPEBBILICHUSL JAaBJICHHUS 110 TEXHOJOTMYECKUM IPUYMHAM, IOSIBJICHUE HCTOYHUKOB
3a)KMTaHMs B MECTaX 00pa30BaHKs TOPIOYMX ra30MapoOBO3IYIITHBIX CMECEH);

pasrepMeTH3alus TEXHOJIOTMYeCKOro 000py10BaHUs, BEI3BAHHASI MEXaHUYECKUM
(BMsSIHUE TIOBBINICHHOTO WM TOHW)KEHHOTO JAaBJICHUS, TUHAMUYCCKHX HArpy30K |
T.I.), TEMIEPATYPHbIM (BJIMSHUC TOBBIIICHHBIX WM TMOHWKCHHBIX TEMIIEPATyp) H
arpeCcCUBHBIM XUMHYECKUM (BnustHHC KHUCJIOPOJHOH, CEpPOBOJIOPOIHOH,
AIIEKTPOXUMHUYCCKON U OMOXMMUYESCKONH KOPPO3UH) BO3ICHCTBUSMH;

MEXaHNYECKOE TMOBPEXKIECHNE 000PYIOBaHUS B Pe3yJbTaTe OLIMOOK paOOTHUKA,
[aJeHUusl MPEAMETOB, HEKAYECTBEHHOI'O IIPOBEICHUS PEMOHTHBIX M pErjJaMEHTHBIX
pabotr u T. m. (Hampumep, pasrepMeTu3aius 00OpYJOBaHUS WM BBIXOJ W3 CTPOS
AJIEMEHTOB €TI0 3alUThl B PE3YJIbTATE MTOBPEKIACHUS IIPU PEMOHTE UJI CTOJIKHOBEHUS C
’KEJIC3HOJOPOIKHBIM HITH aBTOMOOMIIBHBIM TPAHCIIOPTOM).

11. Ha ocHoBe aHanu3a MOXKApHOM OMACHOCTU OOBEKTA, MPU HEOOXOAMMOCTH,
IIPOBOAUTCS OIPEIEIICHUE KOMIUIEKCA TOIOJHUTEIBHBIX MEPOIPUATUM, U3MEHAIOMIUX
napaMeTpbl TEXHOJOTUYECKOTO MPOLEcca 10 YPOBHS, 00ECIEUNBAIOLIETO TOIYCTUMBIN
IIOKapPHBIN PUCK.

12. Jlns BbIABICHUSA MOXKAPOOMACHBIX CHUTYallUd OCYIIECTBIAETCS JEJICHHUE
TEXHOJIOTHYECKOT0 00OpYIOBaHUs (TEXHOJOTHUECKUX CHCTEM), MPH MX HAIUYMHA HA
00BbEKTe, HAa YYAaCTKU. YKA3aHHOE JICJICHHE BBINOJHAETCS, UCXOJs U3 BO3MOMXKHOCTH
pasfenpHOM  IepMeTH3alMd  3TUX  YYacTKOB IIpU  BO3HUKHOBECHHUHM  aBapUM.
PaccmarpuBaroTcs  MMOKApOOIIacHbIE  CUTyallUM, KakKk Ha OCHOBHOM, TakKk H
BCIIOMOTaTEJIbHOM TEXHOJOTHYeckoM oOopynoBaHuu. Kpome 53TOro, yduTbIBaeTcs
TaK)X€ BO3MOXXHOCTh BO3HUKHOBEHHUs I10XKApA B 31aHUAX, COOPYKEHUAX U CTPOCHUAX
(nanee - 37aHKS) Pa3IMYHOTO HA3HAYCHUS, PACIIOJIOKEHHBIX HA TEPPUTOPHH OOBEKTA.

B nmepeyne moxapoomacHbIX CHUTyallud IPUMEHUTENIBHO K KaXJOMY Y4YacTKy,
TEXHOJIOTUYECKON YCTaHOBKE, 3IaHUI0 00bEKTa BBIACISAIOTCA TPYIIIBI MOKAPOOTIACHBIX



CI/ITyaI_II/Iﬁ, KOTOPBIM COOTBCTCTBYIOT OJHMHAKOBBLIC MOICIIN IIPOUCCCOB BOSHUKHOBCHU S
" pa3BUTHA.

IIpn aHanm3e MNOKAapOOMACHBIX CHUTYallMi, CBA3AHHBIX C pa3repMeTH3aLMEN
TEXHOJIOTUYECKOTO0 O0OpYAOBaHMS, pPACCMATPUBAIOTCS YTEUYKH TMPU  PATUUYHBIX
AMaMeTpax HMCTEeYCHUs (B TOM 4YHCJIEC MaKCHUMAJbHBIC - TPU IOJHOM Pa3pylHICHUH
000PYA0BaHUS W MOABOASIIUX/OTBOSIIUX TPYOOIIPOBOIOB).

OnpenesieHue 4acTOTHI PeaIu3alUN NM0KAPOONACHBIX CUTYALHi

13. Jlns ompeneneHus: 4acTOThl pealiu3allud TOKAPOOMACHBIX CHUTyalluid Ha
00BEKTE UCIIONB3YyeTCsI HHGOpMAIIUS:

a) 00 oTKa3zax 000py0BaHUS, HCIIOJIB3YEMOI'0 Ha O0OBEKTE;

0) o mapameTpax HaJCKHOCTH HCITOJIb3YEMOT0 Ha 00beKTe 000PYI0BaAHUS;

B) 00 OIIMOOYHBIX JCHCTBHUIX paOOTHHKA O0BEKTA,;

I) 0 TUAPOMETEOPOIOrHUECKON 0OCTAHOBKE B paliOHe pa3MeEIIeHHs 00bEKTa;

1) 0 reorpapuueckux 0COOCHHOCTSIX MECTHOCTH B palilOHE pa3MelIeHUS 00bEKTa.

14. Jlna ompeaesieHUs] 4acTOThI peallu3alluy MOXKAPOOIACHBIX CUTyaIluid MOTYT
HCIIOJIb30BAaThCS CTATUCTUUECKUE JIAHHBIC 110 aBAPUHHOCTH WJIM PAacUYETHBIC JAaHHBIE 110
HAJIe)KHOCTH TEXHOJIOTHYECKOT0 O0OpYJIOBaHMS, COOTBETCTBYIOIIUE CIEIUpUKE
paccMaTpUBaEeMOro 00bEKTa.

15. Mudopmarnmst 0 yacToTax peaau3alldd IMOKapOOHacHBIX CHUTyaluii (B TOM
YKCIC BO3HMKIIMX B pe3yJbTaTe OIMMOOK pabOTHHKA), HEOOXOoauMas I OLECHKH
pHUCKa, MOXKET OBITh IMOJydeHA HEMOCPEICTBCHHO M3 JAHHBIX O (YHKIMOHUPOBAHUHU
UCCIICAYyEMOTO O00BEKTa WJIM W3 JaHHBIX O (DYHKIIMOHUPOBAHWUU IPYTHUX TOJOOHBIX
00BEKTOB. PexomMeHyeMble CBEICHUS 1O YacTOTaM pealM3alii WHUIHAPYIOITUX
M0KapOoOIacHbIe CUTYAIlUH COOBITHH JIJISI HEKOTOPHIX THIOB 000PY/I0BaHUSI 0OBEKTOB,
4acToTaM YTEYEK U3 TEXHOJIOTMYECKHX TpPYyOONpPOBOJOB, a TaKXke YacToTaM
BO3HHKHOBECHUS I0KApOB B 3JaHUSAX NMPHUBEACHBI B mpuiokeHnn Ne 1 k Hacrosiei
MeTouke.

ITocTpoenue moJie onacHbIX (PAKTOPOB MOKAPA LI PA3JIUYHBIX CLHEHAPUEB
ero pasBuTHS

16. Ilpu noctpoeHuu Moyie omacHbIX (HAKTOPOB MOXKapa IJs Pa3IHUHBIX
CLIEHApUEB €T0 Pa3BUTHUS YUUTHIBAIOTCS:

TEIJIOBOE M3JIy4YeHUe NMpu (pakeabHOM TOPEHUH, MOXKapax MPOJUBOB TOPHOUYMX
BEILIECTB HA TOBEPXHOCTh M OTHEHHBIX IIapax;

M30bITOYHOE JaBJICHHE W HUMIIYJIbC BOJHBI JaBJICHUS TP CTOpPaHUU
ra3onapoBO31yIIHON CMECH B OTKPBITOM IPOCTPAHCTBE;



M30bITOYHOE JaBJI€HUWE W HMMIYJIbC BOJIHBI JIaBJIEHUS NPHU pPa3pbiBe cocyla
(pe3epByapa) B pe3ysibTaTe BO3CHCTBHS HA HETO OYara rmoxapa;

M30bITOYHOE JIaBJICHME TpPU CrOPAHMM Ta30MapoOBO3AYUIHOM cMecu B
MOMEIICHHH;

KOHIEHTpAIMsl TOKCUYHBIX KOMIIOHEHTOB MPOAYKTOB FOPEHUSI B IOMEILIEHUU;

CHIYKEHHE KOHIIEHTPALMH KUCIOPOa B BO3AyXE MOMEIICHHS,

3aJIbIMJIEHHE aTMOC(epbl TOMEIIEHHUS;

cpeliHeoObeMHas TeMIepaTypa B MOMEILIEHUY;

OCKOJIKM,  OOpa3yloliuMecss MpU  B3PHIBHOM  pa3pylIEeHUH  3JIEMEHTOB
TEXHOJIOTUYECKOr0 000PYyI0BaHHUS;

pacHmpsomuecs TPOAYKTbl CTOPaHUs P pPeaTu3alMK MM0Kapa-BCIbIIIKH.

OneHka BeJNWYMH YyKa3aHHbIX (PAKTOpPOB MPOBOJUTCA HAa OCHOBE aHalM3a
bu3NYeCKUX SBJICHHUM, MPOTEKAIOMIMX MPHU TMOXKAPOOMACHBIX CHUTyalUsX, MoOXKapax,
B3pbIBaxX. IIpu 3TOM paccMarpuBaroTCs CHEAYIOIIME IPOLIECCH], BO3HHUKAIOUIUE IPU
peanu3anuu  MOKAPOOMACHBIX CHUTyallMd W TMOXApOB WM  SABIAIONIMECS UX
NOCJEeCTBUSIMHE (B 3aBUCIMOCTH OT THUIIA 000PYI0BaHUs U 00palIaoIIUXCs Ha 00BEKTE
TOPIOYHUX BEIICCTB):

UCTEYCHHE KUJKOCTU U3 OTBEPCTHS,

MCTEUYEHHUE ra3a u3 OTBEPCTHS,

IByX(}a3zHoe UCTEUECHUE U3 OTBEPCTUS;

pacTeKaHue KUAKOCTH MPU pa3pylIeHUd 000pyI0BaHUS;

BBIOpPOC Ta3a IpU pa3pylIeHUU 000pyT10BaHNUS;

(dbopMHpOBaHUE 30H 3ara30BaHHOCTH;

CrOpaHHe ra3onapoBO3AYIIHON CMECH B OTKPBITOM MPOCTPAHCTBE;

pa3pylleHUE CcOCyla C TMEpPEerpeTol JIETKOBOCIUIAMEHSIOMIENCA KUIKOCTBIO,
roproyei )KMJIKOCThIO WIIH CKUKEHHBIM TOPIOYHM Ta30M;

TEIJIOBOE U3JIyYEHHUE OT MOKapa MPOJIUBA UM OTHEHHOTO 11apa,

peanu3zanus no>kapa-BCIbIIIKY;

oOpa3oBaHWE€ M  pa3leT  OCKOJKOB  NpH  pa3pylIeHUH  BJIEMEHTOB
TEXHOJIOTUYECKOT0 000PYyI0BaHHUS;

UCIapeHue KUJIKOCTU U3 MPOJINUBA;

00pa3oBaHKE ra30MapoBO3AYIIHOTO 00Jaka (ra3sl U Maphl TSHKEIEE BO3AYXa);

CropaHue ra3onapoBO3AYyIIHON CMECH B TEXHOJIOTHUYECKOM OOOpYIOBaHUM WU
MOMEIICHHH;

MOap B MOMEIICHNH;

(akenbHOE TOPEHUE CTPYH JKUIAKOCTH M/UITU Ta3a;

TEIJIOBOE U3JIYYEHHE rOpsIlero 000pya0BaHMUS,

BCKHUIaHUE U BBIOPOC ropsilel KUAKOCTH MPHU MOKape B pe3epByape.

Taxxe, mpu HEOOXOAMMOCTH, pPacCMATPUBAIOTCS HMHBIE MPOLECCHI, KOTOpPbIE
MOTYT UMETh MECTO MPU BOZHUKHOBEHUU MOKAPOOIACHBIX CUTYAIlUI U TI0KAPOB.

17. Jlna ompenenieHUs BO3MOXKHBIX CIIEHAPUEB BO3HUKHOBEHUS M Pa3BUTHUSA
MOXKAPOB PEKOMEH/IYETCSl UCIIOJIb30BaTh METOJ JIOTHYECKUX JIEPEBbEB COOBITUH (asee
- JIOTUYECKOE JIEPEBO).



CueHapuil BOBHUKHOBCHHS U Pa3BHTHUS T0OXKAPOOMACHOH cuTyanuu (moskapa) Ha
JIOTHYECKOM JIEpEBE OTPAKAETCS B BUJIE TIOCIEA0BATENBHOCTH COOBITHI OT UCXOJHOTO
710 KOHEYHOT'O COOBITHS (J1aJiee - BETBb JIepeBa COOBITHIA).

[Ipoueaypa TOCTPOEHHUS JIOTMYECKOIO JepeBa COOBITMH IpuUBEJEHA B
npuiokeHnu Ne 2 k HacTosiiet Metoauke.

[Ipu moCTpOCHUH JTIOTUYECKOTO JIepeBa COOBITHI UCTIOIB3YIOTCS

YCIIOBHAsi BEPOSITHOCTh peaM3alyMy PA3JIUYHBIX BETBEM JIOTMYECKOTO JepeBa
COOBITHI M TIepexo/1a MOKapoONacHON CUTYallMK WX MOXKapa Ha TY WK UHYIO CTaIUI0
pa3BuUTHA;

BEPOSITHOCTh  3(P(GEKTUBHOrO  cpabaTblBaHMsI  COOTBETCTBYIOIIMX  CPEACTB
MPEAOTBPALLICHUSI WM JIOKAIM3AaLUK T0KapOONACHOM CHUTyallud WM I0Xapa
(npuHUMaeTCs WCXOAS W3 CTATUCTHMYCCKUX JaHHBIX, MyOJIMKYeMBIX B HAy4YHO-
TeXHUYecKoM >KypHaiie «[loxkapHass 0€30MacCHOCTH» WU IO MNACHOPTHBIM JAHHBIM
3aB0J1a-M3rOTOBUTEIIS 000PYIOBAHNUA);

BEPOSITHOCTh MOPAKEHHS PACIIONIOKEHHOTO B 30HE MOYKapa TEXHOJIOTHYECKOTO
o0opyAOBaHUS M 3/aHU OOBEKTa B peE3yJlbTaTe BO3JECUCTBHS HAa HUX ONACHBIX
(bakTopoB moxapa, B3pbiBa.

18. Onenka omnacHbIX (PaKTOpPOB MOXKapa MPOBOJUTCS C TMOMOIIBIO METOOB,
npuBEeACHHBIX B mpuiiokeHuu Ne 3 k HacTosiielt MeTtoauke.

Ouenka mocyaeAcTBUIl BO3ACCTBHA ONIACHBIX (PAKTOPOB MOKapa Ha JKaei
JJIS1 Pa3JIMYHBIX CHEHAPHEB €ro pa3BUTHS

19. Onenka nocnencTBuii BO3ACHCTBUSL ONMACHBIX (PAKTOPOB IMOXkapa, B3pbIBa Ha
JOAEH Uil Pa3iIMYHBIX CLEHAPUEB HX Pa3BUTUSA OCYIIECTBISIETCS Ha OCHOBE
COMOCTaBJIEHUsI HWHGOPMAIMM O MOJEIUPOBAHUU JMHAMHUKU OIACHBIX (PaKTOpoB
Mokapa Ha TEPPUTOPUH OOBEKTA U MPUJIETAIONIEH K HEMY TEPPUTOPUH U UHPOPMALIUU
0 KPUTHUYECKHUX JJIsl )KU3HU U 3[I0POBbsI JIIOJEH 3HAUECHUAX OMAacHBIX (DAKTOPOB Moxkapa,
B3pbIBa. [l 3TOro MCHONB3YIOTCS KPUTEPUM IMOPAXKEHUS JIOAEH ONACHBIMU
(bakTopamu noxapa.

20. IIpu olieHKe MOCENCTBUI BO3IEHCTBUS OMACHBIX (PaKTOPOB IMOXKapa, B3pbIBa
Ha JIIOAEW Ui Ppas3juyHbIX CLEHAPUEB pa3BUTUSA I[OKAPOOIACHBIX CUTyalUH
[IpEAyCMaTPUBAETCS OINPEACIICHUE YKCIIA JIIOACH, IONABIIUX B 30HY IIOPAXKCHUSA
OMAaCHBIMU (DaKTOpaMU MOXKapa, B3pPhIBA.

JIns OLEHKH MOKApPHOIO PHUCKA HCHOJIB3YIOT, KakK IPABUIIO, BEPOATHOCTHBIC
KPUTEPUHU TOpPAXKEHUs JI0JIe onacHbIMU (pakTopamMu moxapa. JlerepMuHUpOBaHHBIE
KPUTEPUU HCHOJIB3YIOTCS [PU HEBO3MOXXHOCTH IIPUMEHEHUS BEPOSITHOCTHBIX
KpPUTEPUEB.

JleTepMUHUPOBAHHBIE U BEPOATHOCTHBIE KPUTEPUU OLEHKU [OPAKAIOLIETO
JNEUCTBUS BOJIHBl JIABJICHUS M TEIUIOBOIO W3JIyYEHUs Ha JIIOJACW IPUBEICHBI B
npuiioxeHnu Ne 4 x Hacrosiet Metoauke.



AHaJIU3 HAJIMYHUA CHCTEM o0ecrevyeHHs MOKAPHO 0e301aCHOCTH 31aHUil

21. Ilpu aHanu3e BIUSHUS CUCTEM OOECIEUEHUsl TOXKapHOM Oe30MmacHOCTH
3MaHUd HAa  pacyeTHble BEJIMYMHBI MOXKAPHOTO pPHCKAa  MPEAYyCMATPUBAETCS
paccMOTpEHHE KOMILUIEKCAa MEPONMPUSATUN MO 00ECIEeUEHHUI0 MOXKapHOU 0e30MacHOCTH
00BEKTA.

[Ipu »TOM paccmaTpuUBaIOTCA CIEAYIOLUIME MEPONPUITUS 1O O00ecCrneYeHUIo
MOKapHOI 0€30MaCHOCTH

MEpOTIPUATHUS, HAIIpaBICHHbIE Ha MPEAOTBPALIEHUE TI0Kapa,

MEpPOTIPUATHUS 110 TPOTUBOIOXKAPHOH 3aIIUTE;

OpraHU3allMOHHO-TEXHUYECKUE MEPOIPUATUS 10 OOECNEeUeHUI0 MOXKAPHOH
0€30MacHOCTH.

22. MeponpusTs 10 00eCIeUeHHIO T0KapHON 0€30MacHOCTH YUUTBIBAIOTCS TIPU
OTpPEJICTICHUH YacTOT PeaM3aliy MM0KapOONacHbIX CUTYallUi, BO3MOXKHBIX CIIEHAPUEB
BO3HUKHOBEHUS U PA3BUTHS MOXKAPOB U MOCIEACTBUI BO3EHCTBUS OMACHBIX (PaKTOPOB
Mo’Kapa Ha JIIO/IeH s pa3IuvHbIX CLIEHAPUEB €T0 Pa3BUTHS.

V. IlopsiioK BbIYHCIEHNS PACYETHBIX BEJIMYUH MOKAPHOT0 PUCKA HA 00beKTe

23. Pacyer 3HaYCHWI WHAMBUIYAJBHOTO W COITMAIBHOTO IMOXKAPHBIX PHUCKOB B
3MaHUSX U Ha TEPPUTOPUU OOBEKTA, a TAKXKE B CEIUTECOHOW 30HE BOJIM3UM OOBEKTa
MIPOBOJUTCS C HCIIOJIb30BAaHUEM B KAadyeCTBE IMPOMEKYTOUHON BEIIMYMHBI 3HAYCHHUSI
COOTBETCTBYIOIIETO IMOTEHIINAIBLHOTO TIOKAPHOTO PHUCKA.

IoTeHUMANBHBINA MOKAPHBIA PUCK HA TEPPUTOPUHU 00BEKTA H
B CeJINTeOHOM 30He BOJIN3U 00bEeKTA

-1

24. BenwuuHa MOTEHIMAILHOrO TmoXapHoro pucka P(a) (rox”) (manmee -
NOTCHIIMATIBHBINA PUCK) B OMpPEICICHHONW TOYKe (@) KaKk Ha TCPPUTOPUU OOBEKTa U B
cenuTeOHOM 30He BOJIM3M 00BEKTa onpeiensercs no Gopmysne:

J

de (a) Q i (1)

j_

P(a)=

rae J - 4YMCIIO CIEHApUEB Pa3BUTUS TOXKAPOOMACHBIX CHUTyalmi (MoXapos,
BETBECH JIOTMUECKOTO JIepeBa COOBITHIA);

Quj(8) - ycnmoBHas BEpOSTHOCTH MOPAKEHUS UYEIOBEKa B ONPEACICHHOW TOYKE
TeppuTOpuu (@) B pe3yibTaTe pealin3alliu |-TO CLEHAPUS Pa3BUTHsI MOKAPOOMACHBIX
CUTYalllii, OTBEYAIOIIETO ONPEEICHHOMY HHULIMUPYIOIIEMY aBapUIO COOBITHIO;

Q - wuyactoTa pealmsalii B TeIeHWE rofa j-TO ClUeHapus pa3BUTHSA
MI0’KapOOINAaCHBIX CUTyallui, TO1 .



YcIoBHBIE BEpOSTHOCTH TOpakeHHs uenoBeka Qg(a) ompexmemsiores 1o
3HAYEHUAM MPOOUT-()YHKIIHH.

ITpu pacyere pucka paccCMaTpUBAIOTCS Pa3IMYHbIE METEOPOIOTHUECKUE YCIOBUS
C TUMMYHBIMU HaIIPaBJICHUSIMU BETPOB U OKUIAAEMOM YaCTOTON UX BO3HUKHOBEHHMUS.

25. Ilpm mnpoBegeHuM pacyeTa pHUCKa MPeaycMaTpPUBAETCS PACCMOTPEHHE
pPa3IUYHBIX MOKAPOOMACHBIX CHUTYyalMil, OMNpelIeJeHUE 30H MOpa)KeHUs ONaCHBIMU
dakTopamMu mo’kapa, B3pblBa M YAacTOT pealu3aluy YKa3aHHBIX I10XKapOOMaCHBIX
cutyauuid. [{ns ynobcTBa pacueToB TEPPUTOPUI0 MECTHOCTH MOKET pa3JeisaThCs Ha
30HBI, BHYTPH KOTOPBIX BeIM4KHbI P(a) moiararorcst 0IMHAKOBBIMH.

26. B HeoOXOOMMBIX CiIydasX OIlEHKa YCIOBHOW BEPOATHOCTH IOPAKECHUS
YeJioBeKa MPOBOAMUTCS C YYE€TOM COBMECTHOTO BO3JEHCTBUA Oojiee 4YeM OJHOrO
omnacHoro (akropa. Tak, HampuMmep, Il pacyeTa YCIOBHOM BEPOSTHOCTH MOPAXKEHUS
YyelloBeKa NpH peaju3alli CLEHapHs, CBA3aHHOTO CO B3PBIBOM pe3epByapa C
JIETKOBOCIUTAMEHSFOIICHCs KUIKOCThIO (Hasee - JIBXK) mon naBieHneM, HaXoasmierocs
B oyare moxapa, He0oOXOJUMO YYUTBHIBATh, KPOME TEILJIOBOTO HU3JIYyUYCHHS OTHEHHOTO
mapa, BO3/IeiCTBUE BOJIHBI JIABJICHMUS.

YcnoBHas BEpOATHOCTH IOpakeHUst denoBeka Qg(a) oT coBMecTHOro
HE3aBUCHUMOTO BO3JICMCTBUS HECKOJIBKMMU OINACHBIMU (aKTopaMu B pe3yJibTaTe
peaM3alyy j-ro CICHApUsA Pa3BUTHUS IOKAPOOMACHBIX CHUTYaIlMi OMPECNIeTCs 10

bopmyie:

Qy (a) =1- 6 (1' Qx Qi (a)), (2

k=1

rie h - yucno paccMaTpuBaeMBbIX OMACHBIX (PAKTOPOB;
Qx - BepOsTHOCTD peanu3anuu K-ro onacHoro akropa;
Quijk(@) - ycroBHast BEpOSITHOCTD MOPaXkeHHS K-bIM OIacHBIM (haKTOPOM.

IToTeHMANBHBIN PUCK B 31aHUAX 00bEKTA

27. BenmnuvHa TOTEHIMAIBHOTO pHCKa P (rozx'l) B i-OM IOMEIIEHUH 3IaHUS
00BEKTa OpeieNsieTcs no Gpopmyie:
3
R = a Q; Qg , 3)

=

LY

Tac J - ancio CHCHAPHUEB BO3ZHUKHOBCHUS I10XKapa B 3/1aHUH,
. -1.
Qj - JaCcToTa pcaju3aliuy B TCUCHHUC I'0Jia J-r0 CLICHApHA IoXxapa, roj -,
Qdij - YCJIOBHAs BEPOATHOCTD IIOPAKCHUA YCIIOBCKA IIPH €0 HAXO0XIACHUH B |-OM
IMOMCHICHUU TIpU pCaJin3aliun j-I‘O CIICHApPU I10Kapa.
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28. YcioBHas BEPOSATHOCTh IOpakeHHs dedoBeka Qgj ompenenserca Io
bopmyie:

Qq = (1- Py - D), (4)

rae Psjj - BEpOSTHOCTh 3BaKyallMy JIIOAEH, HAXOIIIIUXCS B 1-OM HOMELICHUH
3[aHMsI, IPU PEATM3AIMH |-TO CLIEHAPUS TT0XKAPa;

Djj - BepossTHOCTB 3(pPEeKTUBHOI pabOTBI TEXHUUECKUX CPEICTB 110 00ECIIEYEHUIO
0€30MaCHOCTH JIFOJICH B 1-OM MOMEIICHUH TTPH PEATM3AlMHU j-TO CIICHAPUS TOXKapa.

29. BeposaTHOCTB 3BaKyaluu Py onpenensercs no popmye:

P9ij _1 (1 P9]Tj)><1 ﬂBlJ) (5)

rae Poj - BepoATHOCTH 3BaKyaunuu JIIoAel, HAXOAAMNXCS B 1-OM MOMEIICHUH
3J1aHMsI, TI0 YBAKYaIMOHHBIM MyTSAM TIPU PEaM3aIUH |-T'0 CIICHAPHS TOXKaAPA;

Prsij - BEpPOATHOCTH BHIXOAA W3 3AaHUS JIOJACH, HAXOMAIUXCS B I-OM
MOMEIICHHUH, Yepe3 aBapUNHBIC UM UHBIE BHIXOJIBI.

IIpu OTCYTCTBUM JaHHBIX BEPOSATHOCTb Pppij NOMycKaeTcs NPUHUMATh PaBHOM
0,03 npu Hanuuuu aBapuiHbIX UK UHBIX BbIX0J0B U 0,001 mpu X OTCYTCTBHH.

30. BepoATHOCTB 3BaKyalluy 10 3BAKYallMOHHBIM IyTsM P onmpeneinsercs no

bopmyie:

0,001, ecin t,; 3 0,8%

\I 0 8>t onij PI]
T T , €CIIU t,,iJ <08>{5IJ p., +t i
I H.D

_1

P = : 0,999, ecimu t, +t, 5 £08% . | ©)

T
1
|

rae ts,ij - BpeMs OT Hayajla peaM3alyy j-To CLeHapus Moskapa 10 OJOKHPOBAHHS
HBAaKYyallMOHHBIX MyTed B PE3yJbTaTe PACHPOCTPAHEHHUS] HA HUX OMNACHBIX (PAaKTOPOB
noXkapa, HUMCIOIIUX TMPEACIbHO JONMYyCTUMBIC JUIs JItoJed 3HaueHus (Bpems
OJIOKMPOBaHUS BAKYaIMOHHBIX ITyTEH), MUH,;

tpij - pacueTHOE BpeMs 3BaKyalliH JIIOJCH U3 I-TO IOMEIICHNUS NIPH |-OM CIIEHapUH
ro>kapa, MuH;

t i - MHTEpBAJ BPEMEHM OT Hadalla peaM3aldM |-TO CLHEHApHs IoXapa 10
Hayaya dBaKyaluu JIIOJeH U3 I-ro MOMEIEeHUS, MUH.

31. Bpems oT Hauana moskapa 10 Hayajla 3BaKyauuu Jojen t o 11 3qanuii 0e3
CHUCTEM OIIOBELICHUS OINPEIEISIETCS 110 pe3ybTaTaM MCCIIECIOBAaHUS NOBEACHUS JIFONEH
IIPU N0’KApaX B 3JAHUAX KOHKPETHOTO Ha3HAYEHUS.

IIpy HanM4MU B 31aHUM CUCTEMBI OMOBELIEHUS JIIOJIEH O MOXKAPE U YIPABICHHUS
aBaKyaluent e B 3nanusax (naee - COYD) ty 5 npuHUMaeTcss paBHBIM BPEMEHHU
cpalbaThIBaHUSI CUCTEMBI C YUETOM €€ MHEPLMOHHOCTH. [Ipr 0TCYTCTBUM HEOOXOIUMBIX
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HCXOJIHBIX JIaHHBIX [IJIs ONpeJesieHus BPEMEHHM Hauaja dBaKyallud B 3JaHUSIX 0e3
COVYD ty, nomyckaercs npuHUMaTh paBHBIM 0,5 MHH - JJIs1 3Taka moxapa U 2 MUH -
JUTS BBIILLIEJIE)KAIAX dTaXKEH.

32. Ecnmu MecToM BO3HMKHOBEHHS TOXkapa SIBISETCS 3ajJbHOE MOMEIIEHUE, T/Ie
Mokap MOXKET OBITh OOHAPYKEH OJJHOBPEMEHHO BCEMH HAXOJAIIUMUCS B HEM JIFOAbMH,
TO t 75 JOMyCKaeTCs MPUHUMATh PAaBHBIM HYJIIO.

B stom ciydae BepossTHOCTB Ps 7 onpenensercs no gpopmyiie:

10,999, ecim t,; <0,8% i

P
201~ 10,001 ecou t,, 3 08, (7)34.

33. Bpemss oT Hauana moxkapa 10 OJIOKMpPOBaHUS 3BaKyallUOHHBIX MyTedl B
pe3ysbTaTe pacupoCTPaHEHUs] HA HUX OMACHBIX (DAKTOPOB MOKapa U pacuyeTHOE BpeMs
ABaKyalldd OMNpEAeNAI0TCS MO METOoJaM, MPUBEIECHHbBIM B mpujoxeHun Ne 5 k
Hacrosen Meroguke.

PacueTHOe BpeMs 3BaKyaluu tpj; pacCUUTHIBAECTCS IPU MAKCUMAIBHO BO3MOKHOM
pacyeTHOM YMCIECHHOCTH JIIOJEH B 3JaHUU, ONpEIeNsieMOM Ha OCHOBE PEHICHHH Mo
OpraHu3alyy 3KCIUTyaTallud 3/1aHus, OT Hauboliee yIajJeHHOW OT HBaKyallMOHHBIX
BBIXOJIOB TOYKH I-TO MoMemieHus. J[omyckaeTcsi onpeleieHue pacuyeTHOr0 BPEMEHHU
HBaKyalliyd Ha OCHOBE SKCIEPUMEHTAIBHBIX JAHHBIX.

Jns  onpeneneHus yKa3aHHBIX BBINIE BEIWYMH tg; u  tpj Jomyckaercs
JOTIOTHUTENIBHO HMCIOJIb30BaTh METO[IbI, COJAEp)KAIMecs B METOAMKAX OIpeaesICHHs
pPacUeTHBIX BEJIMYMH MOKAPHOTO PUCKA, YTBEP>KIECHHBIX B YCTAHOBICHHOM IMOPSIJIKE.

34. llpu omnpeneneHUM BEJIMYMH MOTEHIMAIBHOIO pHCKa il PabOTHUKOB,
KOTOpbIE HAaXOJATCA B 3[JaHUU HAa TEPPUTOPUM OOBEKTa, JOIMYCKAETCA paccMaTpUBATh
JUIsL 31aHUsT B KA4eCTBE PAcCUYETHOrO0 OJIMH HaubOojee HeOIaronpusTHBIM creHapui
BO3HUKHOBEHHUSI  TOXKapa,  XapaKTepU3YIOIIMMCS  MaKCUMaJbHOM  YCIOBHOM
BEPOSITHOCTBIO TMOPaKeHHUsI 4YelloBeka. B »TomM ciyyae pacyeTHas 4acToTa
BO3HUKHOBEHUS MOXapa MPUHUMAETCS] pPaBHOM CyMMapHOM 4acTOTE peaiu3alii BCeX
BO3MOXHBIX B 3/IaHUH CLICHAPUEB BOSHUKHOBEHHUS MOXKapa.

35. BeposrtHocts Djj 3ddextrBHON pabOTBl TEXHUUYECKUX CPEACTB IO
OOCCIICYCHHIO T0XAPHOH OE30MacCHOCTH [-T0 TIOMEIICHUS MPH pPealn3alud  |-TO
CLeHapHs IoxKapa ornpezensercs no popmyie:

Dij =1- 6(1' Dijk)v (8)

k=1

rae K - 4ucio TeXHUYeCKUX CpeICTB MPOTUBOIOXKAPHOM 3alUTHI;

Dijx - BeposATHOCTb 3¢ ¢eKTUBHOTO cpabaTbiBaHUs (BBITOTHEHHS 3amadu) K-ro
TEXHUYECKOT'O CPEJICTBA TPH |-OM CLICHAPUH TOKApa IS 1-TO TOMEIICHUS 3/TaHusl.

[Ipu oTcyTcTBUM NaHHBIX TO 3PHEKTUBHOCTH TEXHUYECKUX CPEACTB BEIUYUHBI
Dj; nonyckaetcsa npuHuMaTh paBHbIMU 0.
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36. Ilpu onpeneneHun 3HadeHuil Djj cienyeT yduThIBaTH TOIBKO TEXHUYECKUE
CpElICTBA, HAMpaBJIEHHbIE Ha OOECHedYeHHe MOKapHOW 0e30MacHOCTH HaXOASIIMXCS
(3BaKyHpYIOIIUXCS) B 1-OM IMOMEILCHUH 3IaHUS JIIOACH MPH PeaU3alliu |-TO CIICHAPUS
noskapa. [Ipu 3ToM yuuThIBaloTCA CIeAyIOIINE MEPOIPUSITHSL:

NpUMEHEHUE  OO0BEMHO-IUIAHUPOBOYHBIX U KOHCTPYKTHUBHBIX  PEIICHHH,
00CCIEeYMBAOIIUX OIPAaHUUCHUE PACIIPOCTPAHCHHS MOKapa B Oe30macHyr 30HY (mpu
OpraHu3alliK YBaKyanuu B 0€30MaCHYIO 30HY);

HaJIM4Ue CUCTEM MPOTHUBOABIMHON 3alUTHI PAacCMATPUBAEMOrO IMOMELIECHUS U
yTeH 3BaKyaluuy,

UCTIOJIb30BaHUE aBTOMATHYCCKMX YCTAHOBOK IMOYKapHOUM cUrHanmM3amu (manee -
AVTIC) B couetanuu ¢ COYD;

HaJIM4Me YCTAaHOBOK MOKAapPOTYIICHUS B MOMEIICHUH oYara rnoxapa.

[Ipu ompeneneHnn yCIOBHOW BEPOSITHOCTH MOPAXEHUS JIIOAEH, HAXOASIIMUXCS B
MOMEIICHUH oYara rnoxapa, He JOIMYCKaeTCsl YYUThIBaTh HAIMYKUE B 3TOM MOMEIIECHUH
AVTIC u COYD (3a UCKITIOUCHUEM CITy4acB, KOTa MOXap HE MOXET ObITh OOHAPYKCH
OJTHOBPEMEHHO BCEMH HAXOMSALIMMHCS B MOMEIICHUH JIFOJBMHU), a TAK)KE YCTAHOBOK
MOXKAPOTYLIEHUs, cpabaThIBAHHE KOTOPBIX JOMYCKAETCS TOJIBKO TOCIE SBaKyalluu
HAXOJAIIMXCS B 3allMIIACMOM TMOMEIICHUU Jrojed (Hanmpumep, MpH HAIWYAU
YCTAHOBOK T'a30BOT0 MOKAPOTYIICHHS).

NuauBuayaibHbIA MOKAPHBINA PUCK B 31AHUSAX U HA TEPPUTOPUH 00bEKTA

37. NnpuBuayanbHBIN MOXKAPHBIA pUCK (1anee - MHIUBUAYAIbHBIA PUCK) IS
pabOTHUKOB OOBEKTa OLIEHMBAETCS YACTOTON MOpa)KeHUs ONpPEIETICHHOr0 pabOTHHKA
00BEKTa ONaCHBIMH (paKTOPAMHU MOKapa, B3pbIBa B TEUECHUE T'OJ1A.

O6nactu, Ha KOTOpbIe pa3duTa TeppUTOPHs 00BEKTA, HYMEPYIOTCS:

=1, ..l

PaGoTHHKN 00BEKTa HyMEPYIOTCS:

m=1, ..., M.

Homep pabGoTHuka M, OAHO3HAYHO OMNpEEIseT HAUMEHOBAHHUE JIOJKHOCTH
pabOTHUKA, €ro KaTeropui0 U JIpyrue OCOOEHHOCTH ero mnpodeccrHoHaIbHON
NeSTENbHOCTH, HEOOXOAUMOM [IJIsi OLIEHKM MoXKapHoW Oe3omacHocTH. Jlomyckaercs
MPOBOJUTH pacyeT MHJMBHUIYAJIbHOTO pUCKa sl pabOTHHKA OOBEKTa, OTHOCS €ro K
OJIHOM KaTeropuu Haubosee onacHou mpodeccumu.

38. Bennuuna wHAMBUIYATBLHOTO pucka Ry (rox’™®) mms paboTHMKAa M 00BEKTa
P €ro HaXOXKJICHUH HAa TEPPUTOPUHU O0BEKTA ompenesnsercs no Gopmysne:

R,=a G, P, 9)

i=1

rne P(i) - BeqMYMHA TOTEHIMAIBLHOIO pHCKa B 1-0ff 00JIACTH TEPPUTOPUH
-1.
00BeKTa, TOI |
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Om - BEpPOSITHOCTh MPUCYTCTBHS pPaOOTHUKA M B I-0H 00JacTH TEPPUTOPHU
o0BEKTA.

39. BennunHa MHAMBHAYAIBHOrO pucka Ry (rox™) mis paGoTHHKA M IpH €ro
HAaXOXJEHUU B 3/JaHUM OOBEKTa, OOYCIOBJIEHHAs OMACHOCTHIO MOKApOB B 3JaHUH,
ornpenensercs no popMmyie:

J
R.=a F G, (10)

ey

rie P, - BeqMurHA OTEHIHATBHOTO PUCKA B i-OM IIOMCIICHHH 31aHHS, TOI |

Oim - BEPOSITHOCTh TPUCYTCTBHSI pAOOTHHKA M B I1-OM TIOMEIICHUH;

N - yuCII0 MOMEIIeHHH B 3JaHUU, COOPYKEHUU U CTPOCHUHU.

40. MunuBuayaabHbI pUCK paOOTHHKAa M 00bEKTa OMpeleNsieTcss Kak cymma
BEJIMYMH WHJMBHUIYAJIbHOTO PUCKA MPU HAXOXKACHUM PAOOTHHKA HA TEPPUTOPUHU U B
3MaHKUIX 00bEKTa, onpeeseHHbIX Mo Gopmynam (9) u (10).

41. BeposiTHOCTBH (i OMNpenessieTcsi, UCXOJs M3 JOJM BPEMEHHU HAXOXKIEHUS
paccMaTpuBaeMOro YeliOBeKa B OINPEIESIICHHON 00NacTH TEppPUTOPHH W/MIK B i-OM
MOMEIICHUH 3/aHKsl B TEUYEHHWE ToJa Ha OCHOBE pEHIeHUH [0 OpraHu3aluu
AKCIUTyaTallui U TEXHUYECKOTO 00CTyKUBaHUSI 000PYAOBaHUS U 31aHUN 00BEKTA.

NuauBuayajibHbIA U COUMAJBHBIN NOKAPHBIM PUCK
B CeJIUTEOHOM 30He BOJIN3H 00LEKTA

42. Jlna IrogeH, HaXOAAIIUMXCS B CEIUTEOHON 30HE BOIM3HM OOBEKTA,
WHIMBHUIYAJIbHBIN TMOKApHBIM pUCK (majiee - MHIAMBHIYaAIbHBIH PHCK) MPUHHUMACTCS
paBHBIM BEeJIMYMHAM MMOTEHIIUATBLHOTO PUCKA B 3TOM 30HE, ONPEICICHHBIM 10 (OopMYyJie
(D).

43. JInst oO0beKTa ColMaIbHBIN MOXApHBIA pHUCK (ajgee - COLMaIbHBIA PHUCK)
MPUHUMAETCS PAaBHBIM YacTOTE BO3HUKHOBEHHUs COOBITHH, Beaymux k rudemu 10 m
0oJ1ee YeJIoBeK.

Jlns mrojeit, HAaXOMSAIIUXCS B CEIMTEOHOM 30HE BOIM3U OOBEKTa, COIMAIbHBIN
puck S (rozx'l) onpenenseTcs mno hopmyre:

L
[}

S=agqQ, (11)

=1

riae L - yncino clieHapreB pa3BUTHS MOKAPOONACHBIX CUTyalui (IOXKapoB), JJIs
KOTOPBIX BbITIONHsIeTCs yeamoBue N; 3 10,

N; - cpenHee 4mciio MOTHOMIMX JIIOJEH B ceUTEOHON 30HE BOJIM3U OOBEKTA B
pe3yabTaTe peali3allii |-T0 CIieHApHs B pe3y/IbTaTe BO3JACHCTBHUS ONMAcHBIX (DAKTOPOB
mo’kapa, B3phIBa.

44, Bennunna N; onpenensiercst mo gpopmysie:
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N; = é. Qg X, (12)
i=1
rae | - xommuecTBO 00acTel, Ha KOTOpBIE pas3jeieHa TEPPUTOPHS,
npuieramomas Kk 00bekry (I - Homep 00JacTH);
Quij - YCIIOBHas BEPOSTHOCTh IOPAXKCHHs YENIOBEKa, HAXOJSLIErocs B i-Oif

00J1acTH, OMTACHBIMU (haKTOPAMH TIPU PEaTH3AIMHU j-TO CLICHAPUS;
Nj - CpeIHEe YKCIIO JIFOICH, HAXOSIIIUXCS B 1-0i 00JIacTH.



[Tpunoxenue Ne 1
K nyHKTY 15 MeTtonuku

CgeeHns 10 YaCTOTaAM peajin3aliy HHUIUMPYOIIHMX MOKAPOONACHbIE
CUTYAIlUM COOBITHIA /IS HEKOTOPBIX TUIIOB 000PYA0BAHUA 00bEKTOB, YaCTOTAM
yTeueK U3 TEXHOJIOrH4eCKHX TPYyOONpoOBOI0B, a TAK:Ke YaCTOTAM BO3SHUKHOBECHMSI
MOKapPOB B 3IaHUAX

Tabmuua I11.1
YacToTel peanu3alui HHUIUAPYIOIINX MTOXKapOOacHbIe CUTYaIIuu COOBITHIMA
JUTSI HEKOTOPBIX THIIOB 000PYI0BaHHUS 00BEKTOB

HaumeHnoBanue Nuunnuupyromee Juametp oTBepCTHS Yacrora
o0opyIoBaHUs aBapHI0 COOBITHE UCTCUYCHUS, MM pasrepMeTH3all
15048 roz{l
Pesepryapsl, PasrepmeTuzarus c 5 4,040
€MKOCTH, COCY/bI U | TTOCIIEAYIOIINUM 12,5 1,040°
anmnaparbl MOJ1 | HICTEUEHUEM 25 6,240°
JIABJICHUEM KHUIKOCTH, rasa 50 3,840°
uim  aByxdas3Hoi 100 1,7><1O'6
Cpeabl [TomHOE pa3zpyiieHue 3,040”
Hacocsl Pasrepmeruzarus c 5 4,3><1O'3
(leHTpOoOEIKHBIC) MOCJICTYIOIIUM 12,5 6,140
HUCTEYCHUEM 25 5,140
YKUJIKOCTHU WIN 50 2,040™
ABYX(a3HOH cpeIbl JlnameTp moaBOISIIIETO
[ oTBOIALLIETO 1,040™
TpyOonpoBoaa
Kommnpeccopsbl Pasrepmeruzanus c 5 1,140
(leHTpOoOEIKHBIC) MOCJIC TYIOIITUM 12,5 1,340°
HCTEUYCHUEM Ta3a 25 3,940
50 1,340
ITonHoe pazpyiieHue 1,040
PesepByapsl s | Pasrepmernsanus ¢ 25 8,8><10'5
xpanenus JIBXK u | mocienyromum 100 1,240°
TOPIOYUX HUCTCUYCHHEM
KUIKOCTeH (mayiee | JKHIKOCTH B
— IK) pu | oOBaJIOBaHUE 6
P [TomHOE pa3zpyiieHue 5,040
OJIM3KOM K
aTMoc(hepHOMY




HaumeHnoBanue Nuunnuupyromee Juametp oTBepCTHS Yacrora
o0opyaoBaHUs aBapHio coObITHE HCTEUYEHUS, MM pasrepMeTHsan
HH, roz{l
PesepByapsl c | [Toxap B
IUIaBafOLEH KOJIBLIEBOM  3a30pe i 4.640°
KpBbIIIE 1o MIEPUMETPY
pe3epByapa
Iloxxap mo Bcew
MMOBEPXHOCTH - 9,3><1O'4
pe3epByapa
PesepByapsl co | [Toxap Ha
CTaIllMOHAPHOM NBIXaTEILHOMI - 9,O><1O'5
KpBbILLIEH apMarype
Iloxxap mo Bcew
MMOBEPXHOCTH - 9,O><1O'5
pe3epByapa

[Ipumeuanue: 37ech W Jajee IOJ TOJHBIM Pa3pylIeHHEM IOoApa3yMeBaeTCs
yTeuKa C JHUaMETPOM MCTEUYEHHUs, COOTBETCTBYIOIIUM MaKCUMaJIbHOMY JIUAMETPY
MOJBOJAIIEIO WM OTBOJSAIIET0 TpPyOONpoBOJA, WM pa3pylIeHUs pe3epByapa,
€MKOCTH, COCYy/Ia WJIM amrmapara.

[Ipy ompenencHUU YaCTOTHI pa3repMeTH3aluu (PHIBTPOB M KOXKYXOTPYOHBIX
TEIUIOOOMEHHUKOB YKa3aHHOE OOOpyJOBaHHE JIOMYCKAETCs paccMaTpUBaTh Kak
amnmaparsl 10T TaBJICHUEM.

AmnmapaTsl BO3IYIITHOTO OXJIAKICHHUS TOMYCKACTCS pacCMaTpUBATh KaK Y9acTKH
TEXHOJIOTUYECKHUX TPYOOIPOBOJIOB, JUIMHA KOTOPBIX COOTBETCTBYET CYMMApPHOM JIJTHHE
TpyO B MydKax TEMIOOOMEHHHKA.

YacroTa peanusanuu ClICHAPHEB, CBSI3aHHBIX ¢ 00pa30BaHMEM OTHEHHOTO IIapa
Ha EMKOCTHOM 00OpYIOBaHHWH CO CXKMIKEHHBIMU Tazamu u JIBXK BciecTBUE BHEIIHETO
BO3JCHCTBHSI oOdYara TIOXapa OMpEAeNseTcss Ha OCHOBE MpPOILEAYpPhl TOCTPOCHUS
JIOTUYCCKUX JCPEBHEB COOBITHIA, MPUBEICHHONW B MPHIOKCHHM Ne 2 K HacTOsIICH
Metonuke. [Ipu OTCYyTCTBMM HEOOXOIUMBIX JTaHHBIX JOMYCKACTCS MPUHUMATh YacTOTY
BHCIITHETO BO3JACHCTBUS, IPUBOJISIIETO K peaanu3aluyd OrHEHHOTO 11apa, paBHoi 2,540
> rox’! Ha oxuH ammapat (pesepByap).



YacToThl yTeUeK U3 TEXHOJOTHUYECKUX TPYOOIIPOBOJIOB

Tabnuua I11.2

Yacrora yreuek, (M > rox”)
JunameTtp Manas Cpennsis 3HaunTeILHAA E;ﬁ’\duéig
TpyoOomnpo |  (muamerp (muametp (muametp orBeperi | Pasphis
BOJA, MM | OTBEpCTHUSA OTBEPCTHS OTBEPCTHS .
12,5 mm) 25 Mm) 50 mm) 100 y)

50 5,7>10° 2,4>10° - - 1,4>10°
100 2,8>10° 1,2>10° 4,710 - 2,4>107
150 1,9510° 7,9>10" 31°10" | 1,3:10" | 25>10°
250 1,1510° 4,7>107 1,9>10" | 7,8>10° | 1,5>10°
600 4,7>107 2,05 10" 79>°10° | 34:10° | 6,4>10°
900 3,1>10" 1,3>107 52:10° | 2,2>10° | 4,210

1200 2,4>10" 9,8>10° 39°10° | 1,7>10° | 32>10°
Ta6muma I11.3
YacToThl BOSHUKHOBEHUS MMOXKAPOB B 3IaHUSAX
HaunmenoBanue o0bekTa YacToTa BOBHUKHOBEHUS
noxapa, (M >rox™)

DNeKTpOCTaHIINT 2,210

Cxnaapl XMMUYECKOU NPOTYKIIUN 1,2:10°

Cxnaj1bl MHOTOHOMEHKJIATYPHOU MPOYKIIUH 9,O>10'5
HNHCTpyMEHTAIIBHO-MEXaHUYECKUE 1[€Xa 0,6>10'5

[lexa mo 00paboTKe CUHTETHYECKOTO KayuyyKa 2 75107

Y UCKYCCTBEHHBIX BOJIOKOH

JIutelinble U MIaBUIbHBIE LIEXA 1,910°

Ilexa mo mepepaboTKe MSICHBIX U PHIOHBIX 1,5>10'5
MIPOJIYKTOB

Ilexa ropsiueid MPOKATKA METAILJIOB 1,910°
TexcTuiibHBIE NPOU3BOACTBA 1,510°
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IIpoueaypa nocTpoeHUs JOTMYECKOro iepeBa coOObLITHI

Hacrosmmii  mMeTon — MO3BOJISIET  ONpPEAENUTh  Pa3BUTHE  BO3MOXKHBIX
MOKAPOOIACHBIX CUTyallud M IM0XapoB, BO3HUKAIOUIUX BCIEICTBUE pealu3aiiu
MHULUUPYIOMKUX TOXKAPOOMACHYI0 CUTYalMI0 COOBITUNA. AHanM3 JepeBa COOBITHI
MpeaCTaBisAeT COOOM «OCMBICIMBAEMBIM BHepea» Mpolecc, TO €CTh Mpolecc, MpHU
KOTOPOM HCCJIEeI0BAHUE PA3BUTHUS MOKAPOOIMACHON CUTYAI[UU HAUMHAETCS C HICXOAHOTO
COOBITHSI C pPAacCMOTPEHUEM LIEMH TOCIEAYIOMMNX COOBITHM, NPUBOIAIIUX K
BO3HUKHOBEHHUIO MOXKapa.

[Ipy MOCTpOEHUM JIOTMYECKUX JEPEBHEB COOBITUM YUMTHIBAIOTCS CIEAYIOLIUE
MOJIOKEHUS:

BbIOMpaAeTcs MoXapoomnacHasi CUTyallusi, KOTopas MOXET IOBJIeYb 3a CcoOOoM
BO3HUKHOBEHHUE aBAPUU C MOXKAPOM C JJaJIbHEHIINM €Tr0 pa3BUTHEM;

pa3BUTHE TIOKAPOOIMACHON CHUTyallMd W TMOoXapa JO0JDKHO paccMaTpUBaThCA
MOCTAIMHHO C YYETOM MECTa €€ BO3HUKHOBEHHS Ha OOBEKTE OLEHKH PUCKA, YPOBHS
MOTEHIMAJIBHOW OMAaCHOCTU KaXJOMW CTaMM W BO3MOXKHOCTH €€ JIOKaJIM3aluu H
mukBuauuu. Ha normyeckoM nepeBe COOBITHI CTaguu pa3BUTHS IOXKAPOOHNACHOU
CUTyallUl M TOXKapa MOTYT OTOOpa)kaTbCsl B BHJIE MPSMOYTOJIBHUKOB WU JPYTUX
reOMETPUYECKUX PUTYDP C KPATKUMU HA3BAHUSIMHU dTUX CTAJIUK;

MepeEXo]l C paccMaTPUBAEMOW CTAaJWH HAa HOBYIO ONPENEIISIETCS BO3MOKHOCTBIO
00 JIOKANM3alMKu T0XKApOONacHOW CHUTyallMd WM TOoXKapa Ha paccMaTpuBaeMoOi
CTaJMH, JTMOO pa3BUTHUS MOXKapa, CBI3aHHOTO C BOBJIEUEHUEM PACIOJIOKEHHBIX PSIAOM
TEXHOJIOTUYECKOT0 000pYyI0BaHUs, IOMEUIEHUH, 3JaHUI U T.II. B PE3yJIbTaTe BIUSHUS
Ha HHUX OMNAacHBIX (AKTOPOB IMOXkapa, BO3HHUKIIMX HA paccMaTpUBaeMOW CTaIuu.
VY cnoBHBIE BEPOSITHOCTH MEPEXO0/I0B MOKAPOONACHOW CUTYyalluU UJIU TOKapa CO CTaJuu
Ha CTaJMI0 OJIHOM BETBM WJIM C BETBU HAa BETBb OMNPEIEISIIOTCS, UCXOJS U3 CBOWCTB
BOBJICYCHHBIX B MOXKAPOOIACHYIO CUTYAIMIO WM TOXKap roprodnx BemecTs (pusmko-
XUMHYECKUE U TI0KapOOIACHbIE CBOMCTBA, MapaMeTpbl, NPH KOTOPHIX BEIECTBA
o0OpalarTCs B TEXHOJOTMYECKOM Mpollecce H  T.O.), YCIOBHOW BEpPOSTHOCTH
peanu3alyu pa3indHbIX METCOPOJIOTHMYSCKUX YCIOBHH (TeMIieparypa OKpYKaromlei
Cpeiibl, CKOPOCTh M HAIpaBlICHUE BETpa M T.J.), HAIMYHUS U YCIOBHON BEPOSTHOCTH
3¢ (pexTUBHOTO cpabaThiBaHUS CHUCTEM MPOTUBOABAPUWHON U MPOTUBONOKAPHOU
3alllUThl, BEJIUYMH 30H TIOpaXE€HUs OMAacCHBIMU (aKTopamMu IMoxapa, OOBbEeMHO-
TUIAHUPOBOYHBIX PEIICHUNH U KOHCTPYKTUBHBIX OCOOEHHOCTEN 000pyA0BaHUS U 31aHUM
MPOU3BOJCTBEHHOr0 oOBekTa. Ilpu 3TOM KaxaoW cTaguu HHOTAA IPUCBAUBAETCS
UJCHTU(PUKALMOHHBIA HOMEp, OTpa)XalollUi IMOCIE0BATEIbHOCTh IEPEXOJI0B CO
CTa/INM HA CTaJIUIO;

nepexoJ €O CTaJiud Ha CTaJHulo, Kak MpaBWiIo, OTOOpa)kaeTcs B BHUJE
COCIMHAIONIMX JIMHUM €O CTpelKamH, YKa3bIBaIOUMMHU HaIMpaBiIeHUs pa3BUTHUSA
MOKAapOOIACHON CUTYyallMu M TOCIeaytoniero noxapa. [Ipu sTom coeanHeHus: ctaauit



JOJKHBI OTpakaTh BEPOSITHOCTHBIH XapakTep COOBITHS C BBITOJHCHHUEM YCIIOBHSI
KUIIU> UIIN «Ka», ((HeT));

JUIST KQKIOW CTaJMM PEKOMEHJIYETCS yCTaHaBJIMBATh YPOBEHb €€ OMACHOCTH,
XapaKTePU3YIOIIMICSI BO3MOXKHOCTBIO TIepexoja I0KapOOTacHOW CHUTYyallMM WU
Mo’kapa Ha COCEJIHUE C TOKAPOOIACHBIM Y9aCTKA 00BEKTa,;

IpU TOBTOPCHUU OJIHUM W3 TYTeH 4YacTH APYroro IIyTH Pa3BHTHS IS
YIIPOIICHUS TTOCTPOCHUS JIOTHYECKOTO JIepeBa COOBITUI MHOT/Ia BBOAST 00O3HAUCHUE,
NPEJICTaBISIONIee CO00M COOTBETCTBYIONIYIO JIMHUIO CO CTPENIKOW M HAANHCh «HA
cTaauio (KO MOCISAYIOIIEH CTa i1 ).

[Tpn aHamM3e JIOTHYECKUX JEPEBHEB COOBITUH PYKOBOACTBYIOTCS CIICTYIOITUMH
TIOJIOKCHUSMMU:

BO3MOXXHOCTBIO TPEIOTBPAIICHUS JAJbHCHIIET0 PAa3BUTHSA TOKAPOOMACHOMH
CUTYaIlMd U TOXKapa 3aBHCUT OT KOJUYECTBA CTaJWi M BPEMCHHM HX IMpoTekaHus (To
€CTh OT JUIMHBI IyTH Pa3BUTHS I[0KAPOOIMACHOW CHTyalldd M IoXKapa). ITO
00yCTIOBIIMBAETCS OOJBIICH BEPOSTHOCTHIO YCTICIIHON JTMKBUIAIMH MOKaPOOTIAaCHOU
CUTyalluh W TI0Kapa, CBSA3aHHOW C YyBEJIMYCHWEM BpPEMCHHM Ha JIOKAJIHM3AIUIO
MO’KapOOITaCHOW CHTYyallud M II0Kapa M KOJWYECTBOM CTaaui, Ha KOTOPBIX I3Ta
JIOKaNu3alrs BO3MOXKHA,;

HaJIMYUEeM Yy CTaIud PA3BETBICHHHA 1O TMPUHIIUIY <HIN», OJHO U3 KOTOPBIX
MPUXOAUT HA CTAIUIO0 JIOKAJTU3AIMK IOKAPOOIIACHOW CHTyalldd WIW IOoXapa
(manpuMep, TYIIEHHE oOdYara II0)Kapa, CBOEBPEMEHHOE OOHApY)KEHHE YTCUKH M
JUKBUALMS MPOJMBA, MEPEKPBITHE 3AIIOPHOM apMaTypbl M T.I.), CBHACTEILCTBYET O
BO3MOYXHOCTH TMPEAOTBPAIICHUS TaTbHEHIIICTO Pa3BUTHS MOKAPOOIMACHOW CUTYaIluu U
mo’kapa 1o 3TOMY IyTH.

3HauYeHWE YAacTOThI pPEAU3alMH OTICIBLHON CTaguu JepeBa COOBITUH WU
CICHApHsl  ONpeAeisieTcss  IyTeM  YMHOXEHHUS  YacTOThl  BO3HMKHOBCHHSI
WHUIUUPYIOIIETO COOBITUS Ha YCIOBHYIO BEPOSTHOCTH Pa3BUTHS IO KOHKPETHOMY
CIICHAPHIO.

B Tabmume [12.1 mnpuBomsTCS PEKOMEHIYEMBbI YCIIOBHBIE BEPOSTHOCTH
MTHOBCHHOTO BOCIUIAMCHCHHMSI M BOCIUIAMCHCHHSI C 3aJCp)KKOH 110 BPEMCHH B
3aBHCHMOCTH OT MacCOBOTO pPacxXojia CKOPOCTH MCTEUCHHsI TOPIOYHX ra3a, IByXda3Hou
Cpembl WM JKHJIKOCTH TIPH pa3repMETH3aIllMd  THIIOBOIO  TEXHOJOTHYECKOTO
000py10BaHUS Ha OOBEKTE.

JUJIsT IETKOBOCIIAMEHSTFOIIMXCS KHIKOCTEH ¢ TeMIIepaTypoi BCIIBIIIIKA MEHEE
+28°C NMOKHBI HMCTOJIB30BAaThCS YCIOBHBIC BEPOSTHOCTH BOCIUIAMCHCHMSI KakK JIJIs
IBYX(a3HOU Cpebl.

[Tpu onpeneneHUN YCIOBHBIX BEPOSTHOCTEH peaau3aliy pa3IMdHbIX CIICHAPHCB
JOJKHBI TPUHUMATHCS BO BHMMaHHE CBOMCTBA IIOCTYIMAMINUX B OKPYXKAMOIICE
MIPOCTPAHCTBO TOPIOYUX BEIISCTB, YCIOBHBIC BEPOSTHOCTH pPEATU3ANUN PA3TUIHBIX
METEOPOJIOTUYECKUX YCIOBUH (TeMIiepatypa OKpYKAIOIICH Cpeibl, CKOPOCTh W
HanpaBjCcHUEC BeTpa M T.J.), HAJIWYHUE M YCIOBHBIC BEPOATHOCTH 3(P(HEKTHBHOIO
cpabaThIBaHUS CUCTEM MTPOTHBOABAPUMHON M MPOTHUBOIIOKAPHOM 3aIIUTHI U T..



Tabnuua [12.1
Y cnoBHAsI BEpOSTHOCTH MTHOBEHHOTO BOCTIAMCHCHHSI
Y BOCIUTAMCHECHHUS C 3aJICPIKKOM

Y cii0BHas BEPOSITHOCTD
YcnoBHas BEpOSITHOCTh cropaHusi ¢ o0pa3oBaHUuEM
. YcioBHas BEPOSITHOCTD MOCJIEAYIOLIETO M30BITOYHOTO JaBJICHUS TPU
MaccoBeiil pacxon
MT'HOBEHHOTI'O BOCIUJIAMEHEHUS TIPU 00pa3oBaHUU TOPHOYETO
ucTeueHus, Kr/c
BOCIIJIAMCHCHUA OTCYTCTBI/II/I MI'HOBCHHOTI'O ra30nap0303zlymHoro
BOCIIJIAMCHCHUA 06J1a1<a U ero HOCJICIIYIOI_HCM
BOCINIAMCHCHUU
HomunansHo IBYX- IBYX- IBYX-
Jnanazon e cpeaHee a3 daznas KHIKO ras daznas KHAKOC ras daznas KHIKO
CThb Tb CThb
3HAUYCHUC CMCEChH CMCEChH CMCEChH
M(iﬁ?“ 0,5 0,005 | 0,005 | 0,005 | 0005 | 0,005 | 0005 | 0080 | 0080 | 0,050
C(lie_ﬂgg)“ 10 0,035 | 0035 | 0015 | 0036 | 0036 | 0015 | 0240 | 0240 | 0,050
Bo(iz‘g)"“ 100 0,150 | 0,150 | 0,040 | 0176 | 0,176 | 0042 | 0600 | 0600 | 0,050
Hommprii He 0,200 | 0,200 | 0,050 | 0,240 | 0240 | 0061 | 0,600 | 0,600 0,100
pas3pbIiB ONPEJICIIEHO
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MeToabl OLICHKH ONACHBIX (PAKTOPOB MOKapa

1. B mnHacrosmeM MpHIOKEHUU MPEICTABICHHl METOJAMKH OIICHKH OTACHBIX
(GakTOpoB, peATM3YIOUIUXCS TPU Pa3IUYHBIX CIEHApHUIX I0XKApOB, B3PHIBOB Ha
TEPPUTOPHUH OOBEKTA U B CENUTEOHOMN 30HE BOIM3U O0OBEKTA.

JIIsi OIEHKH OMAaCHBIX (DAKTOPOB, peANM3YIOIMIUXCS TPU MOKapax B 3TaHHIX
(moMereHnsnx) 00bEeKTa MCIONB3YIOTCS METO/IbI, PErIaMEHTUPOBAHHbBIC MPUIIOKEHUEM
Ne 5 k nHacrosmeit Meronuke.

|. UcTeyeHue KUIKOCTH U ra3a
HcTeuenune KUJIKOCTH

2. PaccmaTpuBaeTcs pesepByap, Haxosiuiics B ooBanoBanuu (puc. I13.1.).

BBonsTcs crenyromme JonymeHus :

HCTEUYCHHE Yepe3 OTBEPCTHE OAHO(A3HOE,

pe3epByap UMEET MOCTOSIHHYIO TUIOIIA/lb CEUYEHHUS 110 BbICOTE;

IUaMeTp pe3epByapa MHOTO OO0JIbllle pa3MepOB OTBEPCTHUS;

pa3Mepbl OTBEPCTHS MHOT'O OOJIBITIE TOJIIIMHBI CTEHKH;

MTOBEPXHOCTH KUJIKOCTH BHYTPH pe3epByapa ropu30HTaIbHA,

TEeMITepaTypa KHUJIKOCTH OCTACTCS MMOCTOSTHHOW B TCUCHUE BPEMEHU UCTCUCHMUS.

MaccoBbiii pacxon skuakoctd G (kr/c) depe3 orBepctre Bo BpemeHH t (C)
omnpezenseTcs no Gpopmyie:

X (7 x4?
G(t) = G- 29 XAl (113.2)
Ar
rie Gp - MacCoBBIi pacxo/] B HaYaIbHBIE MOMEHT BpEMEHH, KI/C, OmpeaesieMbIi
o ¢hopmyiie:

Gy = 1x Py x\/2><g "(ho - hhol) , (I13.2)

e I - IIOTHOCTD KHIKOCTH, KI/M;

g - yckopeHrue coboxtoro magenus (9,81 m/c?);

M- Ko PUIIUEHT UCTEUEHHUS,

Apo) - IUIOIIAb OTBEPCTHS, M,

hhol - BBICOTA PacCIOIOKEHHS OTBEPCTHS, M;

AR - TUIOIIA/Ib CEYCHHUS pe3epByapa, M,

ho - HadabHAst BBICOTA CTOJI0A JKUIKOCTH B pe3epPBYyape, M.



BeicoTa cronmba >xuakocTH B pe3epByape h (M) B 3aBUCHMOCTH OT BpeMeHH t
onpezaensercs mo Gopmyse:

GO >¢+g>¢nzxA'120|>¢2.

h(t) =hy - — T (113.3)

YcnoBust mepenuBa cTpyM okuakoctd (mpu hg > hypg) uepes oOBanmoBanme
ompeesseTcs mo Gpopmyiie:

s H+L, (113.4)

m

h

rae H - BbicoTa 00BalioBaHuUs, M;
L - paccTosiHuE OT CTEHKH pe3epByapa 10 00BaJIOBaHUS, M.

hhoI

<< Ny
- >

Puc. T13.1. Cxema nijist pacueTa UCTEUEHUS KUJIKOCTH U3 OTBEPCTHUSI B pe3epByape

KosmdecTBo x)uIKocTH M (Kr), mepeuBIIeics yepe3 00BajJOBaHHE 3a MOJHOE
BpeMsl UCTEUEHUS, onpeaesieTcs no Gopmyie:

tpour 2 2
— \ - r xg XA hol 2
m= OOG(t) xdt = GO >¢pour - 2 XAR >¢pour 1 (H35)
rac tpour - BpEM:A, B TCUCHHUC KOTOPOTO IKHUAKOCTH IICPCIHUBACTCA YCPC3

obBajioBaHue, ¢, (T.e. BpeMs, B TeUCHUE KOTOPOro BeimosHseTcs ycinosue (113.4)).
Bennuuna tyo, onpenensercs no gpopmyie:

_-bxb*- 4xax

tpour - 2%a

, (113.6)



rie a, b, ¢ - mapamerpsl, koTopsie onpenensoTes o hopmysiam:

a=gxt xA2, [(2xA2) , m/c; (I13.7)
b=- So , Mm/c; (I13.8)
r %A,
—h-H-LE
c=h,- H M. (I13.9)

B ciydae, eciu JKHOKOCTH B pe3epByape HAXOOUTCA IOJ H30BITOYHBIM
naBinenneM AP (ITa), BenuuumHa MrHOBeHHOro MaccoBoro pacxoma Gg (kr/c)
ompeaensieTcs mo Gopmysie:

Gy =mxr XA %/2XDP/1 +2xgXh, - h) . (I13.10)

Jliist onipeieniennst KOJIMYECTBAa KUJIKOCTH, MepeuBIIeiics yepe3 00BaloBaHue, U
BpEMEHU IIepeiiMBa  CIIEAYeT IPOUHTErPUPOBATH COOTBETCTBYIOIIYK) CUCTEMY
ypaBHEHHH, re BearuurnHa AP MOXET ObITh IEPEMEHHOM.

HcTedeHune ¢cKaToOro rasa

3. MaccoBas CKOPOCTb UCTCUCHUA CKATOTO I'a3da U3 pe3cpByapa OIpCACIACTCA 110

bopmynam:
JIOKPUTHYECKOE UCTCUECHHE:
P w2 ¢
npu —2 3 g—: ; (I13.11)
v g +1ﬂ
é 006 &0 1 apad’ 1)’gp01/2
G = Ay TER, 1, »g—@ﬁg—ai Ji gl (113.12)
€ 9-1lg&R g 1 &R o HY
CBEPXKPUTUYECKOE UCTEUEHHE
P, a2 8"
npy —* <g—= | (I13.13)
P, &9+lg
1/2
é 2 (9+D/(9-1) 1y
G=A, XMER, xr, g >§e—9 a , (I13.14)
¢ 0+l

rae G - MaccoBBIi pacxo, Kr/c;

P, - atMocdepHoe naBienue, I1a;

P\ - maBienue rasa B pesepByape, Ila;

g - moKasarTeib aanabaTel rasa,;

Apo) - TUIOMIAb OTBEPCTHS, M

1 - K03(hdUIHeHT ucTeueHus (IpyU OTCYTCTBUHU JaHHBIX JOIYCKACTCS IPHHUMATH
pasHbM 0,8);

pv - TUNIOTHOCTH Ta3a B pe3epByape MpH JaBiIeHuH Py, kr/v’,



HcTeyenue C:KMKEHHOTO ra3a U3 OTBEPCTHS B pe3epByape

4. MaccoBasi CKOpOCTh HcTeueHus mapoBoi a3l Gy (Kr/c) ompenensercs o
bopmyie:

G, =mxA, E-PCM

%p. 0167 xP5 +0,534xp-%) I13.15
R N C R R
c g

rjae M- ko3P HUIIMEHT UCTECUEHNS;

Anol - TUTOIIIAJTb OTBEPCTHS, M

Pc - kpuTHUecKoe MaBiIeHUE CKMKEHHOTO ra3a, [1a;

M - monspHast Mmacca, Kr/MoJIb;

R - yHuBepcaibHas ra3oBas mocrosinHas, pasHas 8,31 Jx/(K»1ob);

Tc - xpuTHYECKas TeMIlepaTypa CXKMKCHHOTO rasa, K;

Pr = Py/P¢ - 6e3pa3MepHoe JaBlIeHHE CKMIKEHHOTO ra3a B pe3epByape;

Py - naBneHue CKMKEHHOTO Ta3a B pe3epByape, [1a.

MaccoBy0 CKOPOCTh MCTCUCHHMSI IMapOBOM (pa3bl MOKHO TaKKE OMPEICATH IO
dopmynam (I13.11) - (I13.14).

MaccoBas ckopocTh ucTeueHus xuakon (asel G (kr/c) ompenensercs o
bopmyie:

, (113.16)

IJIe pL - INIOTHOCTD XHAKOI (hasbl, KI/M>;

pv - TUIOTHOCTB MapOBOit (hasbl, Kr/M>;

Tr=T/Tc - 6e3pa3mMepHas TeMIepaTypa CKHKEHHOTO rasa;
T - TemmiepaTypa CKI)KEHHOTO rasza B pe3eppyape, K.

PacTexkanue »KuJIKOCTH NPU KBa3UMIHOBEHHOM pa3pyllieHUHU pe3epByapa

5. Tlog KBa3MMIrHOBEHHOM pa3pylIeHHEM pe3epByapa ClelyeT IOHUMATh
BHE3anmHbI (B TEYCHHME CEKYHJ WIM JIOJed CEeKyHHI) pacmaj pe3epByapa Ha
NpUOIM3UTENBHO paBHBIE MO pa3Mepy vacTH. [Ipu Takod MoKapoonacHOW CUTyaluu
4acTh XpaHUMOMU B pe3epByape KUIAKOCTH MOXKET NEPEIUThCA yepe3 00BaloBaHUE.

Hwxe mpencraBiieHa mMaTemMaThyeckas MOJENb, MO3BOJSIONIAS OLIEHUTH JOJIIO
KUJKOCTH, TIEpeNuBIIEHCS Yepe3 OOBaJIOBaHME NPHU KBAa3UMTHOBEHHOM pa3pyIICHHUH
pe3epByapa. [IpuHATHI clieayromue T0nyIeHus:

paccMaTpUBaETCs IJIOCKasi OTHOMEPHAs 3a/1a4a,;

BpeMsl pa3pylICHUs pe3epByapa MHOIO MEHBIIE XapaKTepHOrO0 BPEMEHH
JIBUKEHUS TUAPOJIMHAMUYECKOM BOJHBI 10 00OBaJIOBAHUS;



KUAKOCTD ABJISICTCA HeBHBKOﬁ;

TPEHHUC XKUAKOCTHU O ITOBCPXHOCTH 3€MJIM OTCYTCTBYCT,

MMOBCPXHOCTH 3CMIJIN ABJIACTCA HJIOCKOﬁ, FOpI/ISOHTaJIBHOP'I.

Cucrema ypaBHeHI/If/'I, OMMUCHIBAOINUX OABUKEHUEC XKUIKOCTH, UMECT BHU.

o (113.17)

rie h - BeicoTa cToi0a )KUIKOCTH HaJl (PUKCHPOBAHHBIM YPOBHEM, M;

hg - BbICOTa MOICTHIIAOIIEH TOBEPXHOCTH HaJl (PUKCUPOBAHHBIM YPOBHEM, M;
U - CpeIHSS 10 BBICOTE CKOPOCTH JBMIKEHHUS CTOJI0A KUIAKOCTH, M/C;

X - KOOpJAMHATA BJOJIb HAMPABJICHHS JIBUKCHUS KUIKOCTH, M;

t - Bpems, c;

g - yckopeHrue coboxroro magenus (9,81 m/c?).

['panudHbIC YCIOBUSA C yueTOM reoMeTpun 3aaa4u (puc. [13.2.) umeror Bu:

Th - ~o: (113.18)
x|,
U, =0; (I13.19)
Tl o (I13.20)
ﬂX x=b
T yl2 _ 4)\3/2
u|x=b _ : g “Xh-a)*“/h,ecmuh> a, (I13.21)
10,eciuh £ a

I a - BBICOTa 0OBAaJIOBAHUA.

MaccoBas nmons kuakoctd Q (%), mepenuBiielics uepe3 0OBajJOBaHHE K
MOMEHTY BpeMeHH T, onpeneiseTcs mo hopmyle:

O Xy - @)t

=100 113.22
Q=100 h R : (I13.22)

rje Uy - CPEIHss 10 BBICOTE CKOPOCTh JBHIKECHHUS CTOJIO0A JKMIKOCTH MpH x = b,
m/c;

hn - BbIcOTa cTOI0A KUAKOCTH TIpU X = D, M;

ho - HadabHAst BBICOTA CTOJI0A JKUIKOCTH B pe3epBYyape, M;



R - mupuna pesepByapa, M.

I'padux pacueTHOH U SKCHEPUMEHTAIBHOW 3aBUCHUMOCTEH MAacCOBOM JIOJIH
nepenuBILeiics yepe3 oOBanoBaHue xuakoctd Q ot mapamerpa a/hy npencrasnen Ha
puc 113.3.

ho

Puc. [13.2. Tunuunast KapTUHA IBUKEHUSI )KUJIKOCTU B 00BAJIOBAHUU

IIpY KBa3UMTHOBEHHOM pa3pylIEHUN pe3epByapa
—————— - YpOBEHb HAYaJIbHOTO CTOI0A KUJIKOCTH,;
— - YPOBEHbB KUJAKOCTH B IPOMEKYTOUHBIN

MOMEHT BpeMeHH (pe3yJIbTaThl pacyera)

2%
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Puc. T13.3. 3aBHCHMOCTb JI0JIH TIEPEITUBILIEHCS Yepe3 0OBaTOBAHUE JKUIKOCTH
Q ot mapameTtpa a/hgy: 1 - pacueT; 2 - SKCIIEpUMEHT



I1. KoimuecTBeHHAs1 OLIEHKA MAaCChl FOPIOYHUX BelIeCTB,
NOCTYNAKIIMX B OKPY Kal0lee NPOCTPAHCTBO B pe3yJibTaTe BOSHUKHOBEHUS
MOKAPOONACHBIX CUTYalUI

6. Konnm4ecTBO MOCTYNUBIINX B OKPYXKaloIIee MPOCTPAHCTBO FOPIOYNX BEIECTB,
KOTOpble MOTYT 00pa3oBaTh B3pPHIBOOINACHBIE Ta30MapOBO3AYIIHBIE CMECH WIH
MPOJUBBI TOPIOYUX CKIKECHHBIX Ta30B, JICTKOBOCIUIAMCHSIONIUXCS U TOPIOYUX
KUJKOCTEM Ha MOJCTUJIAIONIEH MOBEPXHOCTH, OMPEAENAETCS, UCXOI U3 CIEeAYIOIUX
MIPEANOCHUIOK:

a) TPOMCXOTUT pacueTHas aBapusi OJHOTO M3 pe3epByapoB (ammaparoB) WM
TpyOOIpoBOAA,

0) Bce conepkumoe pe3epByapa (ammapara, TpyOONpoOBOa) WK YacTh MPOTYKTA
(pu COOTBETCTBYIOIEM O0OOCHOBAHUH) MTOCTYIACT B OKPYKaIoIIee MPOCTpaHCTBO. [Ipu
9TOM B CjIy4ae HaJuuusi Ha OOBEKTE HECKOJBKUX ammapaToB (pe3epByapoB) pacyer
CJICAYET MPOBOJIUTH JIJISl KAXKI0TO pe3epByapa (ammapara);

B) NpU pasrepMeTH3alMU pe3epByapa (ammaparta) MPOUCXOIUT OIHOBPEMEHHO
yTeuKa BEIIECTB U3 TPYyOOIPOBOAOB, MUTAIOIIUX Pe3epByap MO NpsIMOMY U 0OpaTHOMY
MOTOKY B TEYCHHE BPEMEHM, HEOOXOIUMOTrO [Jisi OTKJIIOUEHHsS TPyOONpPOBOJIOB.
PacueTtHOe Bpemsi OTKIIIOUCHHS TPYOOIIPOBOJOB ONMPEEACTCS B KAKIOM KOHKPETHOM
cily4ae, UCXOJs M3 peabHOW 00CTAaHOBKH, W JOJDKHO OBITh MUHUMAJIBHBIM C YYETOM
MACIOPTHRIX JaHHBIX Ha 3allOpHBIE YCTPOWCTBA M WX HAJEKHOCTH, XapakKTepa
TEXHOJIOTUYECKOT0 Mpoliecca U BUIa paCYeTHON aBapuu.

[Ipy OTCYTCTBMM JaHHBIX JIONYCKAeTCS pPAacUeTHOEC BPEMS OTKIIOYCHUS
TEXHOJIOTUYECKHUX TPYOOTIPOBOAOB MPUHUMATH PAaBHBIM:

BpEMEHU cpadaThIBaHUS CHUCTEMbI aBTOMATHKH OTKIIOUEHHUS TPyOOIPOBOIOB
COTJIACHO TMAaCTOPTHBIM JaHHBIM YCTAHOBKH, €CIIM BEPOSTHOCTh OTKa3a CHUCTEMBI
aBromatuku He mpesbimaer 0,000001 B rox uinm o0ecrnedyeHO pe3epBUPOBAHHE €€
AJIEMEHTOB;

120 ¢, ecnu BepOATHOCTh OTKa3za cuctembl aBroMatuku npesbimaer 0,000001 B
roJl ¥ He 00ecreyeHo Pe3epBUPOBAHUE €€ IIEMEHTOB,;

300 ¢ mpu pydyHOM OTKJIIOUCHUH,

r) B KauyeCTBE pacUeTHOM TeMIepaTypbl IpPH IOXKApOOMACHOW CHUTyalluud ¢
Ha3eMHO paCIOJ0KEHHBIM O0OpPYJ0BAHUEM JIONYCKAECTCS MPUHUMATh MaKCUMaJbHO
BO3MOXHYIO TEMIIEpaTypy BO3[yXa B COOTBETCTBYIOIIEH KIMMATUYECKON 30HE, a MpHU
MOKAPOOIMACHOW CHUTyallUM C TMOA3EMHO PACIOJOKEHHBIM O00OpYJOBaHUEM -
TEeMIIepaTypy TPYHTa, YCIOBHO PaBHYIO MaKCUMaJIbHON CPEIHEMECSIYHON TeMIeparype
OKpPYXaIOIIEro Bo31yxa B HanboJjee Temioe Bpems rojia;

¢) JIUTEIbHOCTh UCHAPEHUS JKUIKOCTH C IMOBEPXHOCTH MPOJIMBA MPUHUMAETCS
paBHOM BpEeMEHU €€ TOJIHOro wucmapenusi, Ho He Oonee 3600 c. [lns mponuBoB
xuakocTu 10 20 KT Bpemsi ucnapeHus aomnyckaercs npuauMath paBHbiM 900 c.

JlomyckaeTrcsi HCMOJIB30BaHME IOKa3aTesledl MOoXapoB3pPhIBOONACHOCTH IS
cMecel BEelIeCTB U MaTepHalIoB N0 HauboJiee ONMacHOMY KOMIIOHEHTY.



Pasrepmernsanusi HaJi3eMHOT0 pe3epByapa

7. Macca >KUIKOCTH, TMOCTYINHUBIIEH B OKpYyXarollee MNPOCTPAHCTBO IIpH
pasrepMeTH3aluu pe3epByapa, onpeaensercs no popmysne:

m =r, ¥,, (I13.23)

a

IJI€ My - Macca JKUJIKOCTH, KT

pL - INTOTHOCTB KUIKOCTH, KT/M°;

Vg - 006eM JKHIKOCTH B Pe3epByape, M.

Macca JKHIKOCTH, TMOCTYNHBIIEH CaMOTEKOM IMPU MOJHOM pa3pylICHUU
Ha3eMHOTO WJIM HAJ3EMHOr0 TpyOONmpoBOJa, BBIXOASILIEIO U3  pe3epByapa,
ornpenensercs no GopMyam:

m, =G, % + 2?8 L, %, (113.24)
4 -1 O

rac

G, = mx% xd2 x[2xr _ DP. , (113.25)

rac

DP,=h x xg, (I13.26)

rne G - HavalbHBIA pacxoj JKUIAKOCTH, HMCTEKAIOUICH M3 pe3epByapa uepes
pasrepMeTH3NPOBAHHBIN TPYyOOIIPOBOI, KI/C;

M - K03bPUIUEHT UCTeUeHMUS,

t - pacueTHOe BpeMs OTKIIOYCHHS TPYOOIIPOBOIOB, CBSI3aHHBIX C MECTOM
pasrepMeTH3alliy, C;

dp - 1umamerp TpyOOmpoBoaOB, M (B cCllydae pa3iMYHBIX JHAMETPOB
TPYOOIIPOBOJIOB, CBSI3aHHBIX C MECTOM pa3repMeTH3aIlii, O00BEM  BBIXOSAIICH
’KHUJIKOCTH PACCUMTHIBACTCS JIJIs KaXKI0r0 TpyOOIIPOBO/Ia B OTACIBLHOCTH);

Li - mimMHA i-ro ydacTka TpPyOOIpOBOJa OT 3alOpHOr0 yCTPOMCTBA 10 MeCTa
pasrepMeTH3aIiH, M;

N - YUCJIO YYaCTKOB TPYOOIPOBOIOB, CBSI3aHHBIX C MECTOM pa3repMETHU3AIINH;

A PR - Hariop cTo10a )XUAKOCTH B pe3epByape, I1a;

h. - BeicoTa cTosba KuAKoCcTH (OT BEPXHETO YPOBHS JKUIKOCTH B pe3epByape 10
YPOBHS MECTa pa3repMETH3AINH), M;

g - yckopeHue cBoGoxHoro mageHus, m/c” (g = 9,81).

[Ipy mpoJHBE Ha HEOrPAHHYCHHYIO [OBEPXHOCTH IUIOMAAb mponuBa Frp (M°)
’KHUJIKOCTH OIpeIesieTCs 1Mo GpopMmyie:

Frr = fp Vi, (I13.27)



-1
rae fp - xodddunment pasnautus, M~ (IpU OTCYTCTBHU JAHHBIX JOITYCKACTCS
-1 -1
npuHUMaTh paBHbIM 20 M IpH TpoOJMBE HA TpyHTOBOe MOKpeiTHe, 150 M~ mpu

NpOJIMBE Ha OCTOHHOE WK ac(hajIbTOBOE MOKPHITHUE);
Vix - 00BeM JKHUIKOCTH, MOCTYNHBIIEH B OKpY)KalOUIee MPOCTPAHCTBO IPHU
3
pasrepMeTH3alnu pe3epByapa, M .

Macca napos JIBJK, BbIX0aAIIMX Yepe3 AbIXaTeJIbHYI0 apMaTypy
8. B ciryuae HamosHEHUs pe3epByapa Macca apoB OIpeaesseTcs no GopMmyie:

m, =1, ¥, B, /R, ([13.28)
rac

(= M , (I13.29)
V, (1+0,00367 %, )

rae My - Macca Beixoasmux napos JIBX, kr;

Iy - mmoTHOCTh napos JIBXK, Kr/M3;

Py - naBnenne HacoiieHHbIX napoB JIBXX npu pacuernoit temmnepatype, klla,
ONPEIECIISIEMOE 10 CIIPABOYHBIM JIAHHBIM;

Py - atmochepHoe nasienue, klla (monyckaercs npuHuMarth paBabiM 101);

VR - reoMeTpuyYeCKuil 00beM MapOBO3IYIIHOIO MPOCTPAHCTBA pe3epByapa (mpu
OTCYTCTBUHU J@HHBIX JOMYCKAeTCs NMPUHUMATh PAaBHBIM T'€OMETPUYECKOMY OO0BEMY
pesepByapa), M°;

M - monsipuast macca napos JIBXK, kr/kmors;

Vo - MOJIBHBIN 00beM, paBHBIN 22,413 M3/I<M0JIB;

to - pacueTHas Temmeparypa, oc.

Macca napos JIBK npu ucnapennu co cBo0OOIHOI MOBEPXHOCTH
B pe3epByape

9. Macca napos JIBXX npu ucnapenuu co cB0001HON MOBEPXHOCTHU B pe3epByape
omnpezensercs no Gpopmyie:

my = Gy Xtg, (H330)
rae Gy - pacxox napos JIBXK, kr/c, KOTOpsIi onpeaensercs no Gopmyie:
Gy = FaxW, (113.31)

rjae tg - Bpems OCTYIUIEHUS [TapOB U3 pe3epByapa, C;
2.
Fr - MakcumanbHas 1momanb nopepxunoctu ucnapenus JIBXK B pesepByape, M*;
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2
W - unTeHcuBHOCTh ucnapenus JIBX, kr/(Mm“%) (ompenensieTcss B COOTBETCTBUU
¢ pasznesioM VI HacTosIero MpUIIOKEeHHS).

[11. MakcumanbHbIe pa3Mepbl B3pbIBOONACHBIX 30H

10. Paguyc Rygxpp (M) u BbicoTa Zyggp (M) 30HBI, OrpaHHUYHBAIONIUE 00JACTh
KOHLIEHTPALIUA, MIPEBBIIAIOIINX HWKHUU KOHLEHTPALMOHHBIN npenen
pacnpoctpanenus miamenu (maiee - HKIIP), nmpu HemoaBMXKHOW BO3AYIIHOW cpeie
omnpezenseTcs o Gopmynam:

11 roprounx ra3oB (manee - I'T)

m. 0
Rikmr = 7, 8>§I‘—: ) (H332)
HKIYP (%]
m,. 6
HKIYP =026 >§—: ) (H333)
r HKIYP (%]
rae M- - wMacca FF, MNOCTYIIUBIICIO B OTKPBITOC IIPOCTPAHCTBO IIpHU

MOKApOONaCHON CUTYallUH, KT

pr - mnotHocts I'T' mpu pacueTHOM Temmeparype W aTrMoc(hepHOM JaBIEHUHU,

kr/m>;
Crxrp - HIDKHUN KOHIICHTPAIMOHHBIN Mpejien pacnpocTpanenus miamenu I'T, %
00.;
st mapos JIBXK
T & ®P, 6 &m0
2e 0 . ) .
Ry =3 x(} - = >§—n Tz, (H334)
e 600@ Crxr raXPy g
T 0 " m,, 0'0’33
2e 0"
Z = Py iy T, 113.35
e EBGOOQ Crxnr @ >§ HOD ( )

rae my - macca nmapon HB)K, MNOCTYIIUBIINUX B OTKPBITOC IPOCTPAHCTBO 3a BPCM:A
HUCIapcHUA 110 II. 6 HaCTOAIICTO IIPUIIOKCHUA, KT,

p - wotHocTh napoB JIBXK npu pacuetHoii temneparype, klla;
Py - naBneHne HaCBILIEHHBIX IAPOB IIPU PACUETHOU TemIieparype, klla;
T - 1pOIOIKUTEIIBHOCTD IOCTYIUIEHUS [IAPOB B OTKPBITOE IIPOCTPAHCTBO, C;

Clrkrp - HOKHUN KOHIICHTPAIMOHHBIN MPeeI pacnpoCTpaHeHHs TIIaMEHH TapoB,
% 00.

3a Hayajgo oTcyeTra TOPHU30HTAJIBHOI'O pasMcEpa 30HBI MPUHHUMAIOT BHCHIHHC
I‘a6apI/ITHBIC PasMEpPHI IIPOJINBA.
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HpI/I HCO6XOIII/IMOCTI/I MOXKCT OBITH YUTCHO BIIMSHUC Pa3INYHbIX
MCETCOPOJIOTHUUCCKUX YCJIOBI/Iﬁ Ha pa3MCpPhbI B3PBIBOOIIACHBIX 30H.

V. Onpenenenne napaMmeTpoB BOJIHBI 1aBJIeHHUS PH CTOPAHUN
ra3o-, Napo- WiM NnbLJIeBO31YLIHOr0 00/1aKa

11. Meronuka KOIWYECTBEHHONW OIICHKM MapaMeTpOB BO3AYIIHBIX BOJIH
JaBJICHUSI TIPU CTOPAHHUH Ta30-, ApO- WM MBUICBO3AYIIHOTO o0Jaka (manee - 00JaKo)
pacmpocTpaHsIeTcs Ha Cliydad BBIOpOca TOPIOYHX Ta30B, MAPOB WK MBUTA B aTMOchepy
Ha TIPOM3BOJICTBEHHBIX O0BEKTaX.

OCHOBHBIMH CTPYKTYPHBIMHU DJIEMEHTaAMH JITOPUTMA PACUETOB SBIISIOTCS:

OTpeJieIeHHE 0KUAAEMOr0 peKMMa CropaHus o0Jiaka,

pacueT MaKCUMAJIBHOTO H30BITOYHOTO MAaBICHHS W UMITyJbca (a3bl CHKATHS
BO3/YIITHBIX BOJH JABICHUS ISl Pa3IMYHBIX PEKUMOB;

OTpe/ieNIiCHNE TOTIOTHUTEIBHBIX XapaKTEPUCTHUK B3PBIBHOM HATPY3KH;

OLICHKA TIOPaXKaloUIero BO31eUCTBUS.

HcxomHBIMU JTaHHBIMH JIJISl pacdeTa MmapaMeTpOB BOJH JABICHUS TIPHU CTOPAHUH
oOJaka sBJISIOTCS:

BHU/I TOPIOYETO BELIECTBA, COepkKAIIerocs B 00Jake;

KOHIICHTpAIUs TOprovero BemiecTsa B cmecu Cr

CTEeXHOMETpHUYECKasi KOHLEHTpAIUs Toployero BemecTna ¢ Bo3ayxoM Cer;

Macca TOPIOYEro BeIecTBa, cojepkaiierocss B o0Onake My, ¢ KOHUEHTpalueu
MEXIy HWKHUM W BEPXHUM KOHIIGHTPAIIMOHHBIM TIPEIEIOM pPaclpoCTpaHEHUS
iamMeHu. Jlomyckaercs BennuuHy Mr IpUHUMATh PAaBHOM Macce TOpIOUYero BEIIecTBa,
cojieprkaiierocst B oo1ake, ¢ yuerom ko3 duimenta Z yuacTusi TOPIOUYEro BEleCTBa BO
B3pbIBe. [Ipu oTcyTcTBUM JaHHBIX KO3 PUIMEHT Z MOKET ObITh pUHAT paBHbIM O,1.
[lpu cTpyiiHOM CTalMOHAPHOM KCTEUEHHH TOPIOYETO raza BeIWuuHy Mr ciemyer
pPacCUMTHIBATh C YYETOM CTAI[MOHAPHOTO paCIpelelCHUs] KOHIICHTPAIM TOPYero
rasa B CTpye;

yJelibHas TeII0Ta CrOpaHus TOpIoYero BemecTna Eyy;

CKOpOCTh 3ByKa B Bo3ayxe Cp (00b14HO npuHUMaeTcs paBHoi 340 m/c);

uHpOpPMAITUS O CTEIICHH 3aTPOMOXKICHHOCTH OKPYXKAIOIIETO MPOCTPAHCTBA;

addexTuBHBIN 3HEpro3amnac roproueil cmecu FE, KOTOPBIA OIpeaensercs o
bopmyie:

IM XE,, C £C,

—

E= ([13.36)

"MT XEYJI X&’ Cr >Cc1' .
C

T
ITpu pacuere mapaMeTpoB CropaHMs 00JlaKka, PacloiIOKEHHOIO Ha MOBEPXHOCTH
3eMJId, BeTn4YrHa 3(PPEeKTUBHOrO dHEpro3amnaca yJBanuBaeTcs.

—
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OnpenesieHue 0:KUIA€MOT0 PeKNMA CTOPaHUs 00J1aKa

12. Oxupnaemblil pexxuM cropanusi 00j1aka 3aBUCUT OT THIIA TOPIOYEro BEIIECTBA
Y CTETIEHU 3arPOMOKIECHHOCTH OKPY’KaOIIEro MPOCTPAHCTBA.

KHaCCI/I(l)I/IKaIII/Iﬂ TrOprYMX BECIIECTB IO CTECICHN YYBCTBUTC/IBbHOCTH

13. BemiectBa, criocoO6Hble K 00Opa30BaHHUIO TOPIOYMX CMECEH C BO3JYXOM, IO
CTETICHN CBOCH YYBCTBUTEIBHOCTH K BO30YXICHUIO B3PBIBHBIX MPOIIECCOB Pa3IeieHBI
Ha YeThIpe Kiacca:

ki1ace 1 - 0co00 YyBCTBUTENIBHBIC BellecTBa (pa3Mep JICTOHAIIMOHHOM sueiiku
MeHee 2 CM);

KJacc 2 - YyBCTBUTEIbHBIC BelecTBa (pa3Mep JACTOHAIIMOHHOW SYCHKH JICKHUT B
npeaenax ot 2 10 10 cm);

KJacc 3 - CpelHe YyBCTBHTEJbHBIC BelecTBa (pa3Mep JETOHAIMOHHOU SUCHKU
aexut B npeaenax ot 10 o 40 cwm);

Ki1acc 4 - ¢abo 4yBCTBUTEIBHBIC BelllecTBa (pa3Mep JICTOHAIMOHHOMN sSUeHKU
oosbire 40 cm).

Knaccudpukanuss ~ Hambojee  pacHpoOCTPaHEHHBIX B TPOMBIIUICHHOM
MPOU3BOJICTBE TOpPIOYMX BemlecTB npuBefeHa B Tabmuue [13.1. B cinyuae, ecnu
BEIICCTBO HE BHECEHO B KIAacCHU(pUKAIMIO, €ro cjieayeT KiacCHPHUIMPOBATH IO
aHAJIOTUM C MMEIOIIMMUCS B CIHCKE BEUIECTBAMH, a IPU OTCYTCTBHM MH(OpPMAINH O
CBOWCTBaxX JAaHHOTO BEINECTBA, €ro CIeayeT OTHECTH K Kiaccy 1, T.e. paccmaTpuBaTh
HanOoJiee ONacHbIi Cyyau.

Tabnuna [13.1
Krnacc 1 Knacc 2 Krnacc 3 Krnacc 4
AuetniieH AKpPUIOHUTPUI Aueranpaeruj benzon
Bununanetunen | AxkposneuH AueTtoH Jlekan
Bonopon byran bensun o-JluxnopOeH3on
I'mopasun bytunen Bunwnnanerar Jlonekan
W3onponunaurpar |byraguen Bununnxnopun Meran
Metunauetmined |1,3-Ilenranuen I'ekcan MeTtunbdens3on
Hutpomeran IIpomnan N300kTan MeTtunmepkanra
Oxkucse nponwiiena |IIponunex Metunamun H
Oxkuce 3THIIEHA Cepoyrnepon Mertunanerar Metunxnopun
OTWIHUTpAT JTaH Metunoytunkeron |OKHUCH yriaepoja
OTHiieH MeTponuiKeToH | ITUIeHOEH30I1
D¢upsr: MeTUnITUIKETOH
IUMETWIOBbI  |OKTaH
TUBUHWJIOBBIN [Tupuaun
MeTWIIOYTHIO0BBIN | CepoBOAOPO]
Cnuprsl:
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Kiacc 1 Kiacc 2 Kiacc 3 Kiacc 4
METHUJIOBBIN
[upoxkas dhpakius STUJIOBBIN
JIETKUX MPONUIIOBBIN
yTJIEBOAOPOIOB aMMJIOBBIN
N300y THIIOBBIM
M30IPONUIOBBIN
[Muxkorekcan
Orundpopmuar
OTHIXJIOPU

14. Tlpu ouenke wmacmTabOB TMOPaKEHUS BOJHAMHU JABJICHHUS JIOJKHO
YUUTBIBATBCA  PaA3JIMUME€ XUMHUYECKUX COCAMHEHUNM 110 TEIUIOTE CrOpaHus,
HCIIOJIB3YEMOW JUIsL pacyeTa IOJIHOIO 3alaca >SHEpProBblACICHUA. [lnsd TUNUYHBIX
YII€BOJOPOI0OB IPUHUMAETCS B pacueT 3HAUYCHUE YIEIBHOU TEIUIOTHI CropaHus Eyo=
44 M]Ix/kr. JIns WHBIX TOPIOYHMX BEIIECTB B PAacyeTaxX MCIOJIB3YETCS YACIbHOE
sHepro.oiieneHue Eyy=p Eyyo. 3nech - KOppeKTUPOBOUHBIM napametp. st ycioBHO
BBIJICJICHHBIX KJIACCOB TOPIOYMX BEILECTB BEJIMYMHBI MapameTpa [} MmpeacTaBieHbl B
tabnuue [13.2.
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Tabnuma 113.2
Kitaccel roprounx BEMIECTB B Kitaccel roprounx BEMIECTB B
Kiacc 1 Kiace 3
Auetuiien 1,1 | Kymon 0,84
MeTtunaneTuieH 1,05 | Metunamus 0,70
Bunnnaueruinen 1,03 | CriupThi:
OKHcCh dTUIICHA 0,62 | MetminoBsI 0,45
['uapaszun 0,44 | OTunoBbIA 0,61
W3onponunHuTpat 0,41 | [IponunoBsIii 0,69
OTHWIHUTPAT 0,30 | AMUIIOBBIH 0,79
Bonopon 2,73 | lluxmorekcan 1
Hutpomeran 0,25 | AneranpajibIerun 0,56
Kiacc 2 Bunumanerar 0,51
OTHIICH 1,07 | beusun 1
JudTimdup 0,77 | I'excan 1
JuBuHUI QUp 0,77 | U3ookTan 1
Oxkuch IponuieHa 0,7 | Mupuaun 0,77
AKponenH 0,62 | Huknonponax 1
Cepoyriepon 0,32 | OtunamuH 0,80
byran 1
byrunen 1 Knace 4
byranuen 1 Mertan 1,14
1,3-Ileuranuen 1 Tpuxnopatan 0,15
OtaH 1 Metunxnopun 0,12
JumeTtmndup 0,66 | benson 1
JlunzonponuinoBslid 3dup 0,82 | dexan 1
HDITY 1 Jlonekan 1
[Tponunen 1 Metun6eH3on 1
[Tponan 1 MetunMepkanTaH 0,53
Kiace 3 Oxkwucsh yriepojaa 0,23
Bununxnopua 0,42 | Jluxnopatan 0,24
CepoBo10pOT 0,34 | JluxmopOen3on 0,42
ArieToH 0,65 | Tpuxiopatan 0,14
Kanaccudukanus okpyxawinero npocTpaHcTBa
MO CTeNeHU 3arPOM 0KTE€HHOCTH
15. XapakTepoM 3arpoMOXKJIEHHOCTH  OKPY’KaIOIIEro  IMPOCTPaHCTBA

B

3HAUYUTEJIBLHOM CTEIICHU OoNpCACIICTCA CKOPOCTHL pPacClpOCTPpaHCHUS IUIAaMCHHU IIPpH
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CropaHuu o0OJiaKa W, CJIeJ0BaTeNIbHO, MapaMeTpbl BOJHBI JAaBICHUs. XapaKTePUCTUKU
3arpoOMOKICHHOCTH OKPY>KAIOIIETro MPOCTPAHCTBA Pa3Ie/ISIIOTCS Ha YeThIpe Kilacca:

kinacc | - Hamuuue JUIMHHBIX TPYO, MOJOCTEH, KaBepH, 3alOJHEHHBIX TOpIOYeH
CMECBIO, TIPH CTOpPaHUU KOTOPOW BO3MOYKHO OXKHJIATh (HOPMHUPOBAHHE TYpPOYJICHTHBIX
CTpy#d TIPOAYKTOB CrOpaHus, HMEKIIHNX pa3Mepbl HE MEHEe TpeX pa3sMepoB
JNETOHAMOHHOW STYEWKH NTaHHOW cMecu. Ecim pasmep NeTOHAUMOHHOW SYEHUKH IS
JAHHOM CMECHM HE W3BECTEH, TO MHHHMMAJIBHBIH XapaKTepHBIH pa3Mmep CTpyi
MIPUHUMAETCS PaBHBIM D C¢M JIJ1s1 BetiecTB kiacca 1, 20 cm i Bemects kinacca 2, 50 cM
JIs BeniecTB kiacca 3 1 150 cm ji1g BeniecTs Kiacca 4,

kinacc |l - cuibHO 3arpoMOXKJI€HHOE MPOCTPAHCTBO: HAJIWYUE MOTY3aMKHYTBIX
00BbEMOB BBICOKAsl IUIOTHOCTh PA3MEIICHHUS TEXHOJIOTMYECKOro 00Opy/IOBaHUS, JIec,
OOJIBIIOE KOJTUYECTBO IMMOBTOPSIONTUXCS TPEISITCTBUH,;

kinacc |l - cpemHe 3arpoMoOXXKI€HHOE TIPOCTPAHCTBO. OTHEIBHO CTOSIIHE
TEXHOJIOTUYECKHUE YCTAaHOBKH, PE3CPBYAPHBIN MapK;

kiacc |1V - cnabo 3arpoMokieHre U CBOOOHOE TTPOCTPAHCTRO.

Kaaccupukanus peskuMoB cropanus odJiaka

16. JIns omeHKH BO3JEHCTBUS CropaHus 00Jiaka BO3MOXKHBIE PEKHUMBI CTOpaHUs
pa3fendoTcs Ha MIECTh KJIACCOB IO JUara3oHaM CKOPOCTEH WX pacmpOCTpaHEHHUS
CJICAYIOLTUM 00pa3oM:

Kkiaacc 1 - JeTOHAIMS WJIM TOPEHHE CO CKOpOCThio (poHTa mamenu 500 m/c u
oouee;

kiacc 2 - nedaarpaius, ckopoctsb ¢pponta miamenu 300 - 500 m/c;

kinacc 3 - geduarpanus, ckopocth GpponTa miamenu 200 - 300 m/c;

kinacc 4 - pednarpanus, ckopocth GpponTa miamenu 150 - 200 m/c;

Knacc 5 - gedmarpanms, CKOpOCTh PPOHTA MIIAMEHH ONpeeNsieTcs 1Mo GpopmyIie:

u= k- M, (I13.37)

rie Ky - koHcTaHTa, paBHas 43;
M - macca roprodero BeIliecTBa, COAEPKaIIerocs B o0Jake, KT,
Kiacc 6 - gednarparus, CKOpocTh GpoHTA TJIAMEHHU orpeenseTcs mo Gopmye:

u= koM, (I13.38)

rie Ky - koHcTaHTa, paBHas 26;

M - macca ropro4ero BeIlecTBa, COACPIKaIIerocs B 00IaKe, Kr.

17. OxunaeMplii peKUM CrOpaHus oOJlaKka ONpeesieTcsl C MOMOIIBI0 TaOIUIIbI
[13.3, B 3aBHCUMOCTH OT Kjlacca TOPIOYEro BeIIecTBa M Kjacca 3arpOMOKICHHOCTHU
OKPY>KaIOIIEro MpoCTPaHCTBA.
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Tab6auma I13.3
Kiacc roprouero Kitacc 3arpoMosxJIeHHOCTH OKPYKaIOIIEero MPoCTPaHCTBA
BEIIeCTBA | 1 11 Vv
1 1 1 2 3
2 1 2 3 4
3 2 3 4 5
4 3 4 5 6

[Ipu ompeneneHUM MaKCHUMAIbHON CKOPOCTH (PpOHTA IUIAMEHH IJI PEKHUMOB
cropanusi 2-4 KIIacCOB JIOMOJHHUTEIIFHO PAacCUMTHIBACTCS BHIMMAasi CKOPOCTh (ppoHTa
wiameHu 1o cootHomieHuto ([13.37). B Tom cnywae, eciau moiydeHHas BEIMYMHA
Oonpllle MaKCHUMAallbHOW CKOPOCTH, COOTBETCTBYIOIICH JaHHOMY KJacCcy, OHa
NPUHAMAETCSl 32 BEPXHIOI TpaHUILy [Wana3oHa OXXHIAEMBIX CKOpPOCTEH CTOpaHus
oOraxa.

Pacyer MAaKCHMAJILHOT0 H30BLITOYHOIO AAaBJICHHUA U HUMITYJbCa (])331,1 craTus
BO3AYIIHBIX BOJIH JaBJICHHUHA

18. TlapameTpsl BO3AYLIHBIX BOJH jaaBiieHus (M30BITOYHOE naBicHHEe AP u
+
uMnyiasC ¢as3bl ckaTtus |) B 3aBHCHMOCTH OT PACCTOSHUS OT IeHTpa oOJaka
PACCUUTHIBAIOTCS UCXOJIS U3 0KUAEMOT0 peKUMa CropaHus o0aka.

Kaacc 1 pe:xxuma cropanus objiaka
19. PaccuutbiBaeTcs COOTBETCTBYIOIIEE O€3pa3MepHOE paccTosiHUE O (popmyIe:
— U3
R=R/(E/Py)™7, (I13.39)
rae R - paccrosinue ot nentpa obiaka, M;
Py - atmocdepHoe nasnenue, [la;
E - sddextuBHbIil s3HEprO3anac cMecH, JIx.

Benmuuunbl 6e3pasmepHoro namineHuss Py, u  ummynsc  ¢asel  cxatus
OIpeNeNIAIOTCs 10 hopMyaM (11 Ta30MapOBO3YIIHBIX CMECEH):

In(P,) = -1,124 - 1,66XIn(R)) + O,260>(|n(RX))2; (I13.40)
In(l,) = -3,4217 - 0,898%In(R))) - 0,0096>(|n(RX))2. (I13.41)
®opmyasr (I13.40, 113.41) cnpaBennuBsl s 3HadeHuit R, 6onee R¢ = 0,2. B

ciyuae, ecmi Ry < R¢ , To P, pasuo 18, a B dopmyny (I13.41) Bmecto R,
noacrasigercsa sennunda R, = 0,14.
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Pa3mepHble BeNMUYMHBI H30BITOYHOIO JAaBICHUS M HUMIYyJbca (a3bl cKaTus
OIIpeEeNA0TCS 10 (popmynam:

AP= PP, (I13.42)
1" =1, -Po?>EY3IC, (I13.43)
Kuaaccel 2 - 6 pexxuma cropanusi odjiaka
20. PaccunteiBaeTcsi Oe3pasmepHoe paccTosiHue R, oT meHTpa obnaka 1o
dbopmyne (I13.39).

PaccuuThiBatoTcsl BenMuMHbBI Oe3pasmepHoro nasieHus (P,1) ¥ ummynbca dasbl
cxatus |y mo popmynam:

1’0 g -1 D 83 0140
p =gd 2 ! ; 113.44
xl ga&é s ﬂ% 2 - ( )
=W {1- 0,4 ?”06 021 022250, (113.45)
g
= v 10 (113.46)

IJie 0 - CTENEHb PACIIMPEHUS MPOAYKTOB Cropanus (s ra30mapoBO3IYyIIHBIX
CcMeceit TOMyCKaeTcsl IPUHUMAETCS PaBHBIM 7, JUIS MBUICBO3AYIIHBIX cMecei 4);

U - BUIUMas CKOPOCTh (PpOHTA IJIaMeHH, M/C.

B cnywae nedmarapanuy mbLICBO3AYIIHOTO OOJiaka BeiawduHa 3(PPEKTUBHOTO
SHEprozanaca yMHoXkaeTcs Ha ko> puuueHt (s - 1)/s .

dopmyast (113.44), (I13.45) cripaBeauBbI A1 3HAUCHUN Ry OOJIBIINX BEIMYHUHBI
Ry1 = 0,34, B ciyuae, ecmn Ry < Rg1, B dopmynsr (I13.44), (I13.45) Bmecto Ry
HOJCTABISETCS BEIHMUMHA R)1.

PasmepHble BeIMYWHBI H30BITOYHOTO MABIACHHS W HMMITYJIbca (a3bl CIKATHS
ompenaensitorcss o popmynam ([13.42), (I13.43). IIpu stom B dopmyasr (I13.42),
(I13.43) BmecTo P, 1 |y moacTaBisroTcst BeTUIHHBL Py # lyg.

V. [IapamMeTpbl BOJIHBI 1aBJIeHHs NPU B3PbIBE pe3epByapa ¢ neperperoi
JKUAKOCTHI0 WIH CKMKEHHBIM ra30M IPU BO3ACCTBMH HA HEr0 o4ara mnoxapa

+
21. 36niTouHoe nasienue 4P u umnynsc |7 B BoJHE HaBieHUs, 00pa3yromuecs
IIpHu B3pbIBE pesepByapa ¢ neperpetoit JIBXK, K wnu cxmkeHHBIM yrieBOI0POIHBIM
razom (manee - CYT') B ouare noxapa, onpeaenstores mo Gopmynam:
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033 0,66

DP = P, 50,8 X 17" +3vm”2” 5 2. (I13.47)
r r’ g
m0,66
| * = 123% ; (I13.48)
—>106 113.49
r7e I - pacCTOsIHUE OT LIEHTpa pe3epByapa, M;
Eeff - 9pdexTuBHas S5HEprus B3pbIBa, paccunuThiBaeMas 1o Gopmye:
Eq =k>XC,>xmX{T - T,), (I13.50)

K - m0J1s1 SHEpriK BOJIHBI AaBlieHUs (I0MycKaeTcss IPpUHUMATh paBHO# 0,5);
- yIeJbHAs TETIOEMKOCTh JXKUAKOCTH (omyckaeTcs npuHuMaTh paBHoi 2000

JIox/ (xr xK);

m - macca JIBXK, I')XX nnu CVYT', cogepxkaiascs B pe3epByape, Kr;

T - remniepatypa >xunkoiut ¢gassl, K;

Ty, - HOpManbHas Temneparypa kurnenus, K.

[lpu Hanuuuu B pe3epByape MPEIOXPAHUTEIBHOTO yCcTpoicTBa (KjamaHa WU
MeMOpaHbl) BeJmurHa 1 onpenensiercs o popmysie:

r=—252 ¢, +21315, ([13.51)

A- Ig I:i/al

rie Py - aBlieHHe cpabaThIBaHUS MPEOXPAHUTEIIBHOTO YCTPONCTRA,

A, B, C4 - KOHCTaHThl YpaBHEHHUs 3aBUCUMOCTH JIaBJIC€HUS HACBIIICHHBIX MapOB
KHUJIKOCTH OT TeMIeparypbl (KOHCTaHThI AHTyaHa), ONpeaeiseMble MO CIPAaBOYHOU
auteparype. Enubuiner usmepenus Py (k[la, MM  pr. cT., aTM) JTOJDKHBI
COOTBETCTBOBATH MUCIMOJIb3YEMbIM KOHCTAHTAM AHTYaHa.

V|. UHTeHCHBHOCTDH TEIJIOBOI0 U3J1y4YeHHUsI
22. B mnacrosimem paszzene NpUBOAATCS METOAbl pacyeTa HHTEHCHUBHOCTHU
TEIJIOBOTO U3Jy4YeHHUs OT MoKapa MpoJiuBa Ha MOBEPXHOCTh, OTHEHHOT'O 11apa, a TakkKe
panuyca BO3AEHCTBHUA NPOAYKTOB CrOpaHMs NapOBO3AYIIHOIO o00Jlaka B Cilydae

IMoXKapa-BCIIbIIIKH.

IHoxap npoauBa
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23. THTeHCHUBHOCTh TEIUIOBOT'O H3JIy4CHHS ( (xkBt/™M?) most noxkapa mpoJuBa
JIBXK, I'’)K win CYT onpenensercs o ¢popmyse:

q=E oot (I13.52)

Tac Ef -  CPCOHCIIOBCPXHOCTHAA HHTCHCUBHOCTL TCIUIOBOTO HM3IYUYCHUSA

2.
1amMeHu, kBr/m*;
Fq - YIJI0BOH KO3 QUIMEHT 00Ty YEHHOCTH;

t - koappunueHT npornyckanus aTMochepsl.
3nHaueHue E; mnpuHMMaeTcs Ha OCHOBE HMEIOIIUXCS SKCHEPUMEHTAIbHBIX

naHHbIX wian no Tabnuue [13.4. Ilpu OTCYTCTBMM JaHHBIX [ HEPTENPOAYKTOB
. 2
JOMYCKaeTCs MPUHUMATh BenuuHy E; paBHo# 40 kB1/M".

Tab6auma I13.4
CpeaHenoBepXHOCTHAS TUIOTHOCTH TETIOBOTO U3TyYCHHUS IUIAMCHHU B
3aBUCUMOCTH OT JMaMETpa ovara u yJeabHas MaccoBasi CKOPOCTh BBITOPAHUS
JUTSI HEKOTOPBIX JKHJIKUX YTJIEBOJOPOIHBIX TOILIUB

TomIEo E;, kBt/M?, npu d, M me,
10 20 30 40 50 | xr/(M%c)

CokMKECHHBIN
npUpoAHbIiA ra3 (nanee | 220 180 150 130 120 0,08
- CIII) 80 63 50 43 40 0,1
CVYT (npomnan-OyTaH) 60 47 35 28 25 0,06
beusun 40 32 25 21 18 0,04
Jln3enpbHOE TOILUIMBO 25 19 15 12 10 0,04
Hedto

[Ipumeuanue: ana nuamerpoB ouara meHee 10 m wnu Gonee 50 M cienyet
npuHUMAaTh Ef Takoi ke, Kak u A ouaroB AuameTpom 10 M 1 50 M cOOTBETCTBEHHO.

VraoBsoi koapdunueHT odiryueHHocTH Fy onpenensercs no gpopmyie:
F,=yF2+F,2, (I13.53)

rie Fy, Fy - daktopel oOmyueHHOCTH ISl BEPTHUKAIBHOW W TOPU3OHTAJIBHOM
TJIOIIAI0K COOTBETCTBEHHO, KOTOPBIE ONPEIEISIOTCS 10 (hopMyJiaMm:

181 & h 0 hj \/(A 1)XS- 1) U,
F, =—xe_»arct I-Zxard _- = 0, (I13.54
p &S J S?.1g S gé s+1 ,/‘ 1 @ (A- 1)>(S+1)4\§ ( )
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_ 1 ¢B-1/9 \/(B+1)><(S DO (A-1/S) \/(A+1)><(S 1)ou
F, =—xa———"xarct xarctgg [—————~ 3.55
" p gVB%-1 YN B-)xS); JAr-1 (A-DXS+1) g4’ (113:53)
2 2
A= S +L (I13.56)
2>S
2
g=1tS. (113.57)
253
s=%; (113.58)
h:Z’TH, (113.59)

rae I - pacCTOSHHE OT I'€OMETPHUYECKOTO IIGHTpa IPOJMBa JIO 00JIydaeMoro
00BEKTA, M;

- 3 PeKTUBHBIN AUAMETP MPOJIUBA, M;
H - BbicoTa miameHu, M.

D¢ dexruBHbli quameTp npoausa d (M) paccuuThIBaeTCs M0 GopmyIie:

= | 4F>)<F | (I13.60)

2
riae F - miomaas nponuBa, M°.
Bricora mutamenu H (M) onpeaensercs o Gopmyie:

\0.61

H = 42xd ><e—u , (I13.61)

r,x/gxdg

2,.3.
rae mC - yJaenabHas MaccoBasi CKOPOCTh BBITOPaHMsI TOILUINBA, KI/(M™%);
3.
I« - ITIOTHOCTh OKPY’KAIOIIETO BO3ayXxa, Kr/M”;
2
g - yckopenue cBodoaHoro naaeaus (9,81 m/c?).

Koaddunment nponyckanus armocdepsl U s mokapa mpojuBa OnpeaeseTcs
o ¢hopmyiie:

t =exp[- 730 {r - 0,5xd)] . (I13.62)

[Ipr HEOOXOUMOCTH MOKET OBITh YUTEHO BIUSHUE BETpa Ha (hOpMY IIaMEHHU.
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OrHeHHbIH AP

2
24. NHTeHCUBHOCTh TeIuioBOro m3nyuenus ((kBt/M°) s orHeHHoro miapa
omnpenensercs no popmyie (I13.52).
Benuunna E; ompeensercs Ha OCHOBE HMMEIONIUXCS DKCIECPUMEHTAIbHBIX

naHHbIX. JIomycKaeTcst pUHAMATh E; paBHO# 450 kBT/M?,

3HadeHue Fq onpenensercs no popmyie:

H /Ds+0,5

F, = ,
4%(H | Dg +0,5) +(r / Dg)*1+°

q

(113.63)

rae H - BbIcoTa LIeHTpa OTHEHHOT O 111apa, M;

Ds - a@dekTuBHbINA quaMeTp OTHEHHOTO 11apa, M;

I' - paccTosiHME OT 00JydyaeMoro oObeKTa 1O TOYKM Ha MOBEPXHOCTH 3EMIIU
HEMOCPEICTBEHHO TOJT IEHTPOM OTHEHHOTO I11apa, M.

D¢ dexTuBHBIN AUaMeTp orHeHHOTo mapa Ds (M) onpenensiercs o ¢popmysie:

D, =5,33xm°% | ([13.64)

r7e M- Macca IMpoAYyKTa, OCTYIUBIIETO B OKPYKaoLIee POCTPAHCTBO, KT.
Benmnuuny H nomyckaercs npuHUMaTh paBHoit Dg2.
Bpewms cymecTBoBanust orHeHHOTO mapa ts(c) onpenensercs mo Gopmyore:

t, =0,02xm**. ([13.65)

Kosddumuent npomyckanuss atmocdepsl t g OTHEHHOTO  Iapa
paccuMThiBaeTcs 1o popmyse:

t =exp[- 7,040 *xVr2+H? - Dg/2)]. (I13.66)

VIl. Onpenenenne paanyca Bo3eiicTBHS NMPOAYKTOB CTOPAHUS
NapoBO3YILIHOI0 00/1aKa B CJIy4yae MoKapa-BCHbIIIKU

25. B cnydae oOpa3oBaHus TApOBO3AYIITHONM CMECH B HE3arpOMOKJICHHOM
TEXHOJIOTUYECKHM OO0OpYIOBAaHUEM IPOCTPAHCTBE W €r0 3a)KUTAaHUU OTHOCHUTEIHLHO
CJIa0bIM UCTOYHMKOM (HAmpuUMep, HUCKPOM) CropaHuhe 3TOM CMECH MPOMCXOJIUT, Kak
MPaBUIIO, C HEOOJBITMMH BHIUMBIMUA CKOPOCTSAMH TUTAMEHH. IIpH 3TOM aMIUTHTY/IbI
BOJIHBI JIaBJICHUS MaJlbl W MOTYT HE NPUHUMAThCA BO BHUMAHUE TIPU OICHKE
MOpaYKAIOIIEro BO3ACHCTBUA. B 3TOM ciydae peanm3yeTcsl TaK Ha3bIBaeMbIN IOXKap-
BCIIBIIIKA, TIPU KOTOPOM 30HA IOPA)KEHHUS BBICOKOTEMIIEPATYPHBIMHM IPOJAYKTaAMHU
CropaHusi TIApPOBO3AYIITHOW CMECH TMPAKTHUYECKH COBMAJAaeT C MaKCUMaJIbHBIM
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pa3MepoM o0Jsiaka MPOAYKTOB cropanusi (T.e. MOpakaloTCsi B OCHOBHOM OOBEKTHI,
NIOTIAIAFOIIUE B 3TO 00J1ak0). Pamuyc BO3aeHCTBUS BRICOKOTEMIICPATYPHBIX MPOIYKTOB
CropaHusi TapoBO3AYIIHOTO objaka Tpu ToXape-Bembllike Rg  ompenensercs
bopmynoii:

R =12R,.,, (I13.67)

rie Ryxip - TOPU3OHTAIBHBIN pa3Mep B3PBHIBOOMIACHOM 30HBI, OMPEACISIEMBIN TI0
. 10 HacTOSIIeTO MPUITOKEHHUS.

VIIl. Acnapenne xuakoctu u CYT u3 nposmBa

2 .
26. UntencuBHocth ucnapenus W (kr/(M“%)) mias HEHarpeTbiX >KHIKOCTEH ¢
oIpeeIisieTcs mo Gpopmyiie:

W =10"%h /M =P, , (I13.68)

rae h - xoddduirent, npuHUMaeMblid i1 ToMenieHuil mo tabmume I13.5 B
3aBUCUMOCTH OT CKOPOCTHU U TEeMIEpaTypbl BO3IYIITHOTO MOTOKAa HaJ IMOBEPXHOCTHIO
ucnapenus. [Ipu nponuBe XKUAKOCTH BHE MTOMEIIEHUS JOIMyCKaeTcss mpuHuMaTh h = 1;

M - monsipHasi Macca KUIAKOCTH, KI/KMOJIb;

Py - naBneHue HACBILIEHHOTO Mapa MPU PacueTHOW TeMIlepaType >KUIKOCTH,
kl]a.

Ta6muma 113.5
CKOpOCTb BO3IYIIHOTO | 3HaueHue kodddummenta h mpu temmeparype t (°C)
oTOKa, M/c BO3/IyXa

10 15 20 30 35

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

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

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

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

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

27. IIpu BoiOpoce CYT" u3 06opynoBaHusi, B KOTOPOM KHIKOCTh HAXOJUTCS MO/
JaBJI€HUEM, YacTh MPOJYKTa 3a CUET BHYTPEHHEH SHEPruy MTHOBEHHO HCHapseTcs,
o0pa3ys ¢ KalenbkaMu JKHJIKOCTH 00Jako a’po3ois. MaccoBasi 10511 MTHOBEHHO
UcTapuBILeics xuakocty d omnpenensercs mo Gopmyiie:

d=1- exp(- M) , (I13.69)

g
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rae Cp - yaenbHas temioemkocts CYT, JIx/(kr’K);

T, - TeMIiepatypa OKpy»Karomiero Bo3ayxa, K;

Ty - Temneparypa kunenus CYI npu atmocdepHoM naBieHuy, K;

Ly - yrempHas Temnora napoobpaszosanust CYI, Jx/kr.

[Mpunumaercs, yto npu d > 0,35 Bcs Macca JKHUAKOCTH, HAXOMISAIMIAsACA B
o0OpyZOBaHMHM, 3a CYET B3PBIBHOIO XapaKTepa WCHApeHHUS TEPEXOAUT B
napokarneiabHoe 00J1aKo.

[Tpu d < 0,35, ocrasimasics 4acTh )KUIKOCTH HCIAPSICTCS ¢ MOBEPXHOCTH IPOJIHBA
3a CYET MOTOKA TEIUIa OT MOACTUJIAIONICH MOBEPXHOCTH U BO3AyXa.

VIHTEHCHBHOCTD HCTIAPEHHS JKUAKOCTH cO cBOOOIHOI moBepxHocT W (kr/(M*%))
ornpeaensieTcs mo popMmyIe:

(I s"Csxrs)o’5 T, - T,) +0:035>‘U0’8>4 Ty~ Ty)
L, o )" U3 L,)

, (I13.70)

rne As - KO3(PQHUIMEHT TEIJIONMPOBOJHOCTH MaTepuaa, Ha IOBEPXHOCTh
KOTOPOT'0 pa3juBaeTcs KXUAKocTh, BT/(MXK);

Cs - yaenbHas TEII0eMKOCTh Matepuana, J[x/(krXK);

ps - INIOTHOCTH MaTepHana, Kr/M;

Ty - HayanbHas TeMIeparypa Matepuana, K;

t -Texyiee BpeMsi ¢ MOMEHTA Hauasa ucrapenus, ¢ (Ho He mernee 10 ¢);

Aa - KOO GHUIMSHT TEIUIONPOBOJIHOCTH BO31yXa IpH Temmeparype 1o;

U - CKOPOCTh BO3IYIIHOTO MTOTOKA HaJl TOBEPXHOCTHIO UCTIAPCHHUSI, M/C;

d - XapaKTepHBIH JUaMETP MPOJIUBA, M;

V, - KHHEMATHYeCKas! BI3KOCTh Bo3ayxa mpu To, M7/c.

I X. Pa3meps! ¢dakesia npu cTpyitHOM ropeHun

28. Ilpu cTpyHHOM HCTEUEHHH CXKAThIX TOPIOUMX Ta30B, MapOBOM U KUAKOU
¢a3sl CYT u CIII" Bo3HUKAET onacHOCTh 00pa3oBaHus TU(Py3MOHHBIX (PaKeNToB.
Jlmuna dakena Ly (M) nmpu cTpyitHOM ropeHun omnpeaensercs mo Gopmyie:

L, =K>G%, (I13.71)

rae G - pacxon mpoaykra, Kr/c;

K - smnupuyeckuit K03(p(GUIHUEHT, KOTOPBIM NpPH HCTEYEHUH CHKATHIX Tra3oB
npuHUMaeTcs paBHbIM 12,5, npu ucredenun naposoil ¢azel CYI mwnmu CIII' paBHBIM
13,5, npu ucreuennn xuakoit ¢pazel CYI™ wnu CIIT" paBHbIM 15.

Jlnuna Qakena npu CTpyWHOM UCTEYEHHMHM TOPIOYMX KUAKOCTEH orpeaensercs
JaTBHOCTBIO (BBICOTOMN) CTPYH JKUIKOCTH.

[Iupuna dakena D (M) npu cTpyitHOM ropeHun omnpeaeseTcs mo Gopmyie:
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D, =015, . (I13.72)

29. Ilpu npoBeleHUH OLEHOK IMOXKapHOW OIMAacCHOCTH Tropsdilero (akena npu
CTPYWHOM MCTEUEHUM CKATBIX FOPIOYMX Ira3oB, nmapoBor u xkuakor ¢gaszser CYI u CIT
JOMYCKaeTCsl IPUHUMATD CIEAYIOLINE TOMYIIEHUS

30Ha HEMOCPEJCTBEHHOIO KOHTAKTa IJIAMEHU C OKPYKAaIOUIUMU 00BEKTaMH, T.€.
o0nacTe HamboJiee OMacHOro TEIUIOBOIO BO3ACHCTBUS, WHTEHCUBHOCTH KOTOPOIO
MoxeT ObITh mpuHsTa 100 kB1/M?, onpenenseTcs pazMepamu ¢akxena,

mnuHa (akena Ly He 3aBUCUT OT HaNpaBJI€HUS UCTEUYEHHsS MPOIYKTa U CKOPOCTH
BETPA,;

HanOOJIbIIYI0 OMNACHOCTh MPEACTABISAIOT TOPU30HTAIbHBIE (DAKEIbl, YCIOBHYIO
BEPOSITHOCTh peaM3allii KOTOPBIX ClIeyeT NpuHuMaTh paBHoi 0,67;

HOpaKeHHE YeTOBEKa B TOPU3OHTAIBLHOM (akese nmporcxoaut B 30°-oM cexTope
C paJlnycoM, paBHBIM JJIMHE (haKena;

BO3JICHCTBHE TOpPU3OHTalIbHOrO (akena Ha coceaHee 00OpyIOBaHUE,
IPHUBOJIAIIEE K €T0 pa3pylieHnto (KacKaaHOMY Pa3BUTHIO aBapuu), npoucxoaut B 30°-
OM CEKTOpe, OTPAaHUYEHHOM PaJNyCcOM, pPaBHbIM Lp;

3a TIpeliesaMu YKa3aHHOTO CEKTopa Ha paccTosHusX oT Ly 1o 1,5 Lg temoBoe
U3JIy4eHHUEe OT rOpU30HTANIbHOTO (hakena cocrapiusier 10 kBt/M;

TEIJIOBOE M3JIyYEHHE OT BEPTUKAIBHBIX (PAKEIOB MOXKET OBITH ONPEIETICHO IO
dbopmynam (I13.52) - (I13.59), (I13.62), npunumast H paBubiM L, d paBabiM Df, a E¢ 1o

tabn. [13.4 B 3aBUCMMOCTH OT BUAA TOIUIMBA. [IpyU OTCYTCTBUM JaHHBIX JOMYCKACTCS
o 2.
E; npunumaTth paBHoi 200 kB1//m*;

npu ucteueHun kuakou pazpl CYID wnmu CIII" u3 oTBEepCcTHs ¢ SKBUBAJICHTHBIM
muamerpoM g0 100 MM 1pu MrHOBEHHOM BOCIUIAMEHEHMHM TPOUCXOAMUT TOJTHOE
CrOpaHUE UCTEKAIOIIETo NMPOyKTa B (akese 0e3 0Opa3oBaHus MoXKapa MpoJIuBa,

00J1aCTh BO3MOXHOT'O BO3JICHCTBHUS MOXKapa-BCIBIIIKYU MPU CTPYHHOM HCTEUEHUU
COBIaaeT ¢ 001acThio Bo3aeiicTBus (akena (30°-if cekTop, OrpaHHUYEHHBIN pagnyCcoM,
paBHBIM L);

Py MTHOBEHHOM BOCIUIAMEHEHUHU CTPYH ra3a BO3MOXXHOCTb (POPMHpPOBAHUSA
BOJIH JaBJIEHUS JIONYCKAETCS HE YUUTHIBATD.
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JleTepMUHMPOBAHHDbIC U BEPOSATHOCTHBbIC KPUTEPHHU OLIEHKHU MOPAKAIOIIET 0
AeMCTBUS BOJHBbI IaBJICHUSA U TEILUIOBOI0 M3JIyYCHUA HA JI0Aei

Ha oObektax Haubosiee OMAaCHBIMU TOpaXKAIONUMU (aKTOpaMu IoXKapa
SIBJIAKOTCS. BOJIHA JABJIEHUS M PACIIUPSAIOIIUECS MPOAYKTHI CTOPAHUS MPU PABIUYHBIX
peXKUMax CropaHus ra3o-, MMapo- WM MBUICBO3YIIHOTO 00JIaKa, a TaKXke TeIIOBOE
W3JYYEHHE TTOKAPOB.

JleTepMUHUPOBAHHBIE KPUTEPUM IMOKA3bIBAKOT 3HAYECHUS MApaMETPOB OITACHOIO
(daxkTopa mokapa, IpU KOTOPBIX HAOJIOAeTCsl TOT WM WHOW YPOBEHb MOPAXKEHHS
JTIOAEH.

B caywyae wucnosb30BaHusA ~ JAETEPMUHUPOBAHHBIX KPUTEPUEB  YCIIOBHAS
BEPOSITHOCTh TOpPaXEHUs TMPUHUMAETCS paBHOM 1, ecnu 3HAYCHUE KPUTEPHUs
MIPEBBINIACT MPEETbHO-I0MYCTUMBIN YPOBEHB, U paBHOU O, ecliu 3HAYECHUE KPUTEPUS
HE TIPEBBIIIACT NPEACIBHO JONMYCTUMBIA YPOBEHB ITOPAKEHHUS JIFOAEH.

BeposATHOCTHBIE KpUTEPHMHM TOKA3BIBAKOT, KAaKOBa YCIOBHAs BEPOATHOCTh
MOpaKEHUS JTIOJIeH MPY 3aJaHHOM 3HAUYCHHU OTMacHOTO (hakTopa moxkapa.

Hwuxe npuBeneHbl HEKOTOPBIE KPUTEPUU MOPAKEHUS JIFOACH NMEPEUUCICHHBIMU
BBIIIIE OTIACHBIMU (DaKTOpaMu MoXKapa.

|. Kputepun nopaxeHnusi BOJHOM JaBJIeHUs

JleTepMUHUPOBAaHHBIE KPUTEPUU MOPAKEHUS JIIOJIEH, B TOM YUCIIE HAXOIAIIUXCS
B 3/IaHUHU, U30BITOYHBIM JJABJIEHUEM MPHU CTOPAHUM ra3o-, Mapo- WU MbLIEBO3TYIIHBIX
cMecell B MOMEIICHUSIX UM Ha OTKPBITOM MPOCTPAHCTBE MpuBeaeHbI B Tabnuie [14.1.

B kauecTBe BEpOSTHOCTHOIO KpUTEPHUS MOPAXKEHUS HCIHOJIb3YeTCS MOHSATHE
npobut-gpyHkuuu. B obmem ciydae npoOut-¢pynkuus Pr onuceiBaercs Gopmynoil:

P =a+bAnS, (I14.1)

r7e &, b - KOHCTaHThI, 3aBUCSIIKE OT CTEIICHHU MOPAKEHUSA U BHIa 00BEKTA;

S- UHTEHCUBHOCTH BO3JICHCTBYIOIIETO (haKTopa.

CoOoTHOIICHUST MEXAY BEIMYMHOW Pr W YCIOBHOM BEPOSTHOCTHIO MOPAKECHUS
YejioBeKa npuBeaeHo B Taonuie [14.2.



Taomuna [14.1
CreneHb mopakeHus N36bITOUHOE NaBIeHHE,
klla
[lonHOE pa3pyuieHue 31aHui 100
50 %-Hoe paspylieHue 31aHui 53
CpenHue noBpeXACHUs 3TaHUN 28
VYMepeHHbIC TOBPEXKICHUs 3MaHui (MOBPEkKICHUE 12
BHYTPEHHUX MEPErOPOOK, paM, ABEpPEH U T.II.)
HuxHuli 1mopor noBpeXIEeHUs 4YEJIO0BEKAa BOJHOMU 5
JaBJICHUS
Mautbie noBpexieHus (pa30uTa YacTh OCTEKIICHHS) 3
Taomuna I14.2
Y cmosHad Benmuuuna npo6ut-dyukiuu Pr
BEPOSTHOCTD
nopaxenusi, % 0 1 2 3 4 5 6 7 8 9
0 - 2,67 | 295 | 3,12 | 3,25| 3,36 | 3,45 | 3,52 | 3,59 | 3,66
10 3,72 | 3,77 | 3,82 | 3,87 | 392|396|4,01|405|408]| 412
20 416 | 419 | 423 | 426 | 429|433 |4,36|4,39| 442 | 4,45
30 448 | 450 | 453 | 4,56 | 459 | 4,61 | 464|467 |4,69 | 4,72
40 475 | 4,77 | 480 | 482 | 485|487 |490 4,92 | 495|497
50 500 | 503 | 505 | 508 | 510|513 | 5,15 5,18 | 5,20 | 5,23
60 525 | 528 | 531 | 533 [ 536539541 |544 | 5,47 | 5,50
70 552 | 555 | 558 | 561 | 564|567 |571|574]|5,77| 5,81
80 584 | 588 | 592 | 595 [ 599 6,04 | 608 | 6,13 | 6,18 | 6,23
90 6,28 | 634 | 641 | 648 | 6,55 | 6,64 | 6,/5| 6,88 | 7,05| 7,33
99 /33| 737 | 741 | 7,46 | 7,51 | 7,58 | 7,65 | 7,75| 7,88 | 8,09

[Ipu orcyrctBumn B Tabmuie 114.2 HEOOXOOUMBIX JTAaHHBIX, 3HAYEHUS YCIOBHOM
BEPOSATHOCTH ToOpakeHus denoBeka Qg(d) B 3aBHCUMOCTH OT 3HAYCHHS IPOOHT-

¢bynkuuu Pr onpenensiercs no ¢popmyne:

e U?
2

1 Pr—\5
Qi (@)= 20 o€ Pg

QIIO

([14.2)

JInst BO3AEMCTBHS BOJHBI JABJICHHS HA YEJIOBEKA, HAXOASALIErOCs BHE 3/IaHUS,
dbopmynbl 11t TIPOOUT-PYHKIIUU UMEIOT B!

P =50- 5744nS;

([14.3)
([14.4)




= (I14.6)

P01/2 >q.nl/3 !
rje M- mMacca Tejia 4ejoBeka (omyckaeTcsi IpuHuMaTh paBHO# 70 Kr), KT
DP - u30sITOYHOE NaBJIICHUE BOJHBI HaBiaeHusd, 11a;
I* - VMMITYJILC BOJIHBI JIaBJieHus, [1a-c;
Po - atmocdepHoe nasnenue, [1a.
[TpoOuTt-pyHKIMH A pa3pylIeHUs! 3aHU UMEIOT BUI:

IUTSL TSKETIBIX Pa3pyLICHUN:

Pr=50- 0,263InV ; (114.7)
.84 9.3
V= ?75009 L2900 ; (114.8)

eDP g ¢él'g
JUISL TIOJIHOTO Pa3PyLIEHUS

Pr=5,0- 0,22:InV ; (I14.9)

.04 L1113
v = 0000, &#609 (14.10)

EDP g é&l'g

HpI/I OLICHKC YCHOBHOﬁ BCpOHTHOCTI/I HOpa)KeHI/IH YCJIOBCKA, HaAXOOALIICTOCA B
3AaHUN CJIICAYCT MHCIIOJIb30BATh HpO6I/IT-(1)YHKI_II/IIO, OIIPCACIICMYIO I10 (1)OpMy.HaM
([14.7) - (14.8).

I1. KpuTepuu nmopaskeHusi TeIVIOBbIM U3J1yYeHUEM

[lpu ananm3e BO3IEHCTBHS TEIUIOBOTO M3JIYYCHHUS CJCIyeT pa3iuyarh Clydau
UMITYJIbCHOTO U JUTMTEIBHOTO BO3JCHCTBUSA. B mepBoM ciiyyae KpuTepueM MOpakeHUs
SBIISICTCS J103a u3inyueHust D (Hanpumep, BO3ICHCTBHE OTHEHHOTO IIapa), BO BTOPOM -
KPUTHYECKasi WHTCHCUBHOCTU TEIUIOBOTO HM3IydeHUs] (cr (Hampumep, BO3IAEHCTBHE
noxkapa TpoJInBa).

BenuuuHbl Qcg A8 BOCIUIAMEHCHHS HEKOTOPBIX TOPIOUUX MaTepUAIOB
npuBeicHbl B Tabnuie [14.3, ans pasauyHbBIX CTENEHEH MOpPaKCHUs 4YeOBEeKa - B
tabnuue [14.4.



Ta6numa 114.3
Matepuaiibt Ocr, KBT/M®

JIpeBecuna (cocHa BaxxHOCThIO 12%0) 13,9
JIpeBeCHO-CTPyKedHbIe IATHI (ITOTHOCTBIO 417 Kr/M°) 8,3
Topd 6puxeTHBIM 13,2
Topd kyckoBoi 9,8
XJIOTTOK-BOJIOKHO 7,5
CIIOUCTHIN MJIaCTHK 15,4
CrexomiacTuk 15,3
[lepramun 17,4
Pe3una 14,8
Yromnb 35,0
Pynonnas kpoBis 17,4
Kapron cepsrit 10,8
JlekopaTuBHBIN OyMa>KHO-CIIOMCTBIN TIACTHK 19,0- 24,0
Mertayuioniact 240- 27,0
[InuTa npeBecHO-BOJIOKHHUCTAS 13,0
[Inuta npeBecHO-CTpyKEeUHAas 12,0
[TmuTa npeBecHO-cTpy)keuHas ¢ otaenkoi "[lomumien” 12,0
[InuTa IpeBEeCHO-BOJIOKHUCTAS C JIAKOKPACOUYHBIM MTOKPBITUEM 12,0- 16,0
T10JT IICHHBIE TIOPOJIBI JepeBa
Koxka uckycctBenHas 17,9- 20,0
CTexyomiacTuK Ha moaud(UPHONA OCHOBE 14,0
Jlakokpaco4YHbIE TOKPBITUS 25,0
O60wu moromuecs [1BX Ha 6yMakHOM OCHOBE 12,0
JIunoneym I1BX 10,0- 12,0
JIuHOJIeYM aNIKUAHBIN 10,0
Jlunoneym I1BX Ha TKaHEBOI OCHOBE 6,0-12,0
[TokpbITHE KOBPOBOE 40-6,0
Ceno, cosioma (Mpyu MHHUMAaJILHOU BIaKHOCTH 10 8%0) 7,0
JlerkoBoCIIIaMEHSIIOIIUECS, TOPIOYNE U TPYAHOTOPIOYUE
’KAIKOCTH TIPH TeMIIepaType caMOBOCILIaMeHeHns, ~C:

300 12,1

350 15,5

400 19,9

500 u BbIIIIE 28,0 u BoIIIIE

Ta6numa 114.4
CrereHb MOPaKCHHSI NHTEHCUBHOCTD

2
u3nydeHusi, KBr/m

be3 HeraTuBHBIX MOCIEACTBUN B TEUCHHUE JJIUTECIBHOTO 14
BpEMEHU
be3onacHo /11 yenoBeka B Ope3eHTOBOM OJ1exk e 4,2




CreneHb MOpaKEeHUS VHTEHCUBHOCTH
2
u3nydeHusi, KBt/m

Henepenocumas 60mb uepes 20-30 ¢
Oxor 1 crenenn uepes 15-20 ¢ 7.0
Oxor 2 crenenn uepes 30-40 ¢

Henepenocumas 60mp uepes 3-5 ¢
Oxor 1 crenenu yepe3 6-8 ¢ 10,5
Oxor 2 crenenn uepes 12-16 ¢

Jlist mopakeHusl 4eoBeKa TETUIOBBIM HM3JIyYEHHUEM BEJIMUYMHA NMPOOUT-QYHKIUU
onuchiBaeTcs GopMyIIo:

Pr=-12,8+2564n(t xq*?), (114.11)

rae t - addexTuBHOE BpeMst 3KCIIO3UIIUH, C;

(| - HHTEHCHBHOCTb TEILIOBOTO M3TydeHHns, KBT/M”.

Benmunna 3¢ (heKTHBHOTO BpeMEHHU KCIO3UIINHU t MOXKET OBITh OMpenesseTcs o
bopmynam:

JUISI OTHEHHOTO TIapa’

t =0,92>xm***; (I14.12)
JJIs TIoJKapa IpoJiuBa.
t=t, +E , (I14.13)

rJe M - Macca roprYero BElIeCcTBa, YYaCTBYIOIIETO B 00pa30BaHMH OTHEHHOTO
mapa, Kr;

ty - xapakTepHOe BpeMs, 3a KOTOPOE UYEIIOBEK OOHAPYXKHUBAeT IMOXKap WU
NPUHUMACT PEIICHHE O CBOMX MalbHEUIIMX MEHCTBUSX, ¢ (MOXET OBITH MPHHATO
paBHBIM 5);

X - PacCTOSIHUE OT MECTa PACIOJIOKCHUsI YelloBeKa 0 0e30macHoi 30HbI (30Ha,
IJle HHTEHCHBHOCTB TEIIOBOTO H3ITydeHHs MeHbIe 4 kKBT/M);

U - cpeaHsisi CKOPOCTh [IBHXKCHHS 4YelOBeKa K Oe3omacHoil 30He, M/c
(mpuHUMaeTcs paBHO#M 5 m/c).

VciaoBHAasE — BEPOSATHOCTh  MOPaKEHHWS  YEJIOBEKa, IOMABIIET0 B 30HY
HEMOCPEACTBEHHOIO  BO3JCHCTBHS IUIAMEHH TMoXKapa mponuBa win  (akena,
npuHUMaeTcs paBHO# 1.

JInsi ToKapa-BCTBINIKA CJIEAYeT MPUHUMATh, YTO YCIOBHAs BEPOSITHOCTH
MOPaXCHUST YeJIOBEKa, IOMABIICT0 B 30HY BO3JACHCTBUS BBICOKOTEMITEPATYPHBIMH
HPOJYKTaMHU CrOpaHHs ra3onapoBO3AyLHIHOro oOjaka, paBHa 1, 3a mpenmenamu 3TOit
30HBI YCJOBHASI BEPOSTHOCTD IOPAXKECHUS YeIOBEKa MpUHUMaeTCst paBHoii 0.
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MeTtonsb! onpeejieHus BpeMeHH OT HA4aJ1a MoKapa 10 0J10KMpPOBaHUS
IBAKYyallHOHHBIX IyTel B pe3yJibTaTe pacCHpOCTPAHEHUS HA HUX OMACHBIX
(axkTOpOB MOkKAPa M PACYETHOI0 BPeMEHHU IBAKYaAllMU

|. MeTon onpeesieHnsi BpeMeHH OT HA4YaJia Mokapa 10 0JJOKUPOBAHUS
IBAKYyallHOHHBIX MyTel B pe3yJibTaTe pacHpoOCTPAHEHUS HA HUX OMACHBIX
¢axkTopoB nmo:xkapa

Bpems or Hauana mnokapa 10 OJIOKMpOBaHUS 5SBaKyallMOHHBIX IyTed B
pe3yabTaTe PpaclHpOCTPAaHEHHUs HA HHUX ONACHBIX (AKTOPOB IOXKapa OIpenesseTCs
MyTeM BbIOOpAa M3 MOJYYEHHBIX B PE3yJbTaTe pPAcueTOB 3HAYEHUN KPUTHUECKOU
MIPOIOJKUTENBHOCTH MT0Kapa MUHUMAJIBHOTO BPEMEHH .

t,, =minftl, t248 192,410} (I15.1)

Kputnyeckas mpoIoyKUTENBHOCTD MMOXapa Mo KaXxJA0MY U3 OMAaCHBIX (PaKTopoB
onpejensieTcss Kak BpeMsl JOCTHXKEHHUS 3THUM (DAKTOPOM KPUTUYECKOIO 3HAYEHUS Ha
MyTSIX dBaKyaluu Ha BbicoTe 1,7 M oT mona. Kputnyeckue 3Ha4eHUsS MO KaXKIOMY U3
OTMACHBIX (PAKTOPOB COCTABJISIOT:

10 TOBBIIEHHON Temueparype - + 70°C;

110 TEIIOBOMY IOTOKY - 1400 Br/m

1o norepe BUAUMOCTH - 20 M;

0 TIOHWKEHHOMY COJIEpKaHuI0 Kuciopoa - 0,226 kr-m

M0 Ka)/J0MY U3 TOKCUYHBIX ra3000pa3HbIX MPOJAYKTOB FOPEHUs

(CO, - 0,11 kr-m™, CO - 1,16-10° kr-m, HCL - 23-10° kr-m™).

Jljist moMeneHust odara no)kapa KpUTHUYECKYI0 MPOAOHKUTENILHOCTD Moxkapa txp
(c) Mo yYCIOBHIO JOCTMXKCHHS KaXIbIM M3 ONACHBIX ()AaKTOPOB IMOXKapa MPEaeIbHO
JOMYCTUMBIX 3HAYCHHI B 30HE MPeObIBaHuUs JIt0IeH (paboueii 30HE) MOXKHO OICHUTH 110
bopmynam:

IO MOBBIIIEHHOW TeMIepaTtype:

B, & 70-t, i
— né1+—° W (I15.2)
ATE (27134t )2

-3.
)

T
kp
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10 HOTepe BUIUMOCTH.
1/n

1 A -1
tn_g_:igﬁneae V An(1,05%a xE) 8 !
T A % |, 8D, XZ

T (I15.3)
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10 HOHI/I}KeHHOMy COJICp)KaHI/IIO KI/ICJIOpOIIa:
.1/n

I & g
| [0 = U
B, & 0,044 =
tg = —ﬁn@;l W o (115.4)
< A ~ &B )4_0 Lo
: & g 2 40, 27 ><z U:
i & A Hp
I10 Ka)KIIOMy 3 I‘a3006pa3HBIX TOKCHUYHBIX HpOIIYKTOB I‘OpCHI/IH:
1/n
we 1B, & VXX 6 "o
tos =1 A>4n Bo7 y (I15.5)
) e o th
353:Cp, »V
= I15.6
@ 1)hQ (115.6)

rie {p - HayampHas TeMIiepaTypa Bo3ayxa B momenieHud, °C;

B - pa3MepHBIi KOMIUIEKC, 3aBHCSIIMA OT TEIUIOTHI CTOpaHHsS Marepuaia U
CBOOOJHOr0 00bEMa MOMEICHUS, KT,

N - TOKa3aTelb CTCICHH, YYUTBHIBAIONIUH W3MEHEHHUE MAaCCHl BBITOPAIOIIETO
MaTtepuayia BO BpEMEHHU;

A - pa3MepHBI TapamMeTp, YYUTBHIBAIOUIUN YICIBHYID MAacCOBYIO CKOPOCTh
BBLITOPaHUs TOPIOYETo BEIIECTBA U MIIOIIAb Iokapa, Kr/c';

Z - 6e3pa3MepHBIN MmapaMeTp, YYUTHIBAIOIIHA HEPABHOMEPHOCTD pacIpeIe/ICHUs
omacHOTro (hakTopa mokapa 1o BEICOTE TOMEIICHHUS,

Q - Hu3MIas TemIoTa cropanus Marepuana, MJx/kr;

Cp - yaenbHast ©300apHasi TEIIOEMKOCTh Bo3ayxa, M JIx/kr;

] - KOO PUIHMEHT TEIUIONOTEPb;

h - ko3 PuLHEHT MOTHOTHI TOPCHHUS;

V - ¢cBOOOIHBII 00BEM OMEIIEHUS, M3;

a - KO3 PUITMEHT OTpaKCHUS TIPEIMETOB Ha ITyTSIX dBAKyaIllH,

E - maganpHOE ocBelIeHUE, JIK,

| ;zp - IpeebHAs TaTbHOCTh BUAUMOCTH B JBIMY, M;

Dm - ABIMOOGPA3yIOLIast CIoCOGHOCTH Topsimiero Marepuaia, Hir-M2/kr;

L - yaenpHBINH BBIXO TOKCUYHBIX Ta30B IIPU CrOpaHUHU 1 KT TOPIOYEro BEIICCTRA,
KI/KT;

X - IpenemnbHO JOMYCTHMOE COEPKAHNE TOKCHIHOTO ra3a B IOMEIICHUH, KI/M;

Lo, - YAEIbHBIH pacxo/ KUCIOPOaa, KI/KT.

CBoOOmHBIH  00BbEM  TIOMEHICHHWS  COOTBETCTBYET  Pa3HOCTH  MEXIY
Tre€OMETPUYECKUM 00BEMOM U 00BEMOM 00OPYIOBaHUS WM MPEIMETOB, HAXOISITUXCS
BHYTpu. [Ipum OTCYTCTBHM MJaHHBIX JONMYyCKAaeTcs CBOOOMHBI O00OBEM MPUHUMATH
paBHbIM 80 % reomeTpuyecKkoro 00bemMa nmoMeneHusl.

Ecnu mox 3HakoMm norapu¢ma Hodydaercss OTpULATEIbHOE YHCIO, TO JAaHHBIN
OTacHBIN (HaKTOp Mokapa He MPEACTABISET OMACHOCTH.



[TapameTp Z onpenensiercs o Gpopmyiie:

h ho
Z =—xeXpcl4—=+
H pea H o npu H £ 6 M, (I15.7)

rie h - BeicoTa paboucii 30HbI, M;
H - BpIcOTa TTOMEIIEHUSI, M.
BricoTta paboueii 30HBI oripejiensercs mo Gopmyiie:

h=h,, +17- 05, (115.8)

rae hgp - BeIcoTa 1UIOIIAAKKM, HA KOTOPOW HAXOMATCSA JIOJIU, HAJ IOJIOM
MTOMEIIEHUS, M,

d - pasHOCTH BBICOT T1I0jJa, paBHAs HYJIIO @PH TOPHU3OHTAJIHHOM €ro
PaCIIOIOKEHHH, M.

CrnemyeT UMETh B BUJY, YTO HAaUOOJBIIIEH OMTACHOCTH TIPH TTOXkKape MOABEPTraroTCs
JTIOIA, Haxojsmuecss Ha Oosee BbICOKOW oTMeTke. [loaTomMy Tmipu ompeaerneHuun
HEOOXOJMMOI'0 BPEMEHHU 3BaKyallMu CIIelyeT OPUEHTHPOBATHCS Ha HamOOJiee BBICOKO
PacCIIOI0KEHHBIC B TOMEIICHUN YYaCTKU BO3MOXKHOTO NMPEObIBAHMUSI JIFOJIEH.

[TapamMeTpbl A U N oNIpeaesAtOTCs CISAYIOIUM 00pa3oM:

JUTSL CITy4asi TOPEHUS KUJKOCTH ¢ YCTAHOBUBIIEHCS CKOPOCTHIO:

A=Y _xF mpun=1; (I15.9)
JJISL CITy4asi TOPSHUS JKUIKOCTH C HEYCTaHOBUBIICHCS] CKOPOCTHIO:

0,67 XY _ XF
A=——=F— npun=15;
Vt CT

IJIA Cliydasd KpyroBoro pacrnpoCTpaHCHUA INIAMCHHU II0 ITOBCPXHOCTHU T'OPHOYUCTO
BCIICCTBA WJIIM MaTepHaJIa.

(15.10)

A=105%Y_ »* npun=3; (I15.11)
JJIA BepTHKaJIBHOﬁ 501051 I‘OpPI?;OHTEUIBHOﬁ IIOBCPXHOCTU TOpPCHUSA B BHIAC

MPSIMOYTOJILHUKA, OJIHA U3 CTOPOH KOTOPOTO YBEIMYMBAETCS B JIByX HAINpPABICHUSIX 32
CYET paclpoCTpaHEHHUs TUIaMEHU

A=Y x>, pu n =2, (I15.12)

20-
riae Y g - yaeabHas MaccoBast CKOPOCTh BBITOPAHUS KHIKOCTH, Kr/(M™%);



V - IHHEHHAsT CKOPOCTh PACIPOCTPaHCHHS TIIaMEHH, M/C;

b - mepneHAMKYJISPHBIH K HampaBICHHUIO JBMKCHUS ILIAMEHH pa3Mep 30HbBI
TOPEHUsI, M.

Cnyvaii (akenbHOro TOpeHHsT B TOMEIIEHWU MOXXET paccMaTpUBaThCsS Kak
TOPEHHE >KUAKOCTH C YCTAHOBUBIICHCS CKOPOCTBIO C TMapamMeTpoM A paBHBIM
MacCOBOMY PacXojly UCTEUEHHUS TOPIOYETO BEIIECTBA U3 000PYI0BaHUS M MTOKa3aTeIeM
CTEIICHU
N paBHbIM 1.

[Ipu oTcyTcTBUM cHenuaibHBIX TpeOOBaHWU 3HaueHUs a W E npuHumarorcs
paBabiMu 0,3 1 50 1K COOTBETCTBEHHO, a |;7p paBHBIM 20 M.

[Tpu pacnonoxeHuu JTI0el Ha Pa3IUYHBIX MO BBICOTE IUIOMIAKaX KPUTHIECKYIO
MPOIOHKUTEILHOCTD TTOXkKapa CJIeayeT ONPeACIsITh ATl KaXKI0M TIOMA KK,

1. MeToa onpene/ieHusi pac4eTHOI0 BpeMeHH IBaKyaluu

PacueTHOE Bpemsi 3BaKyaIuu JTIOACH tp U3 TOMEIICHNU 1 3IaHUH YCTaHABIUBAIOT
M0 pacyeTy BPEMCHH JABWIKEHUS OJHOTO WJIM HECKOJIBKUX JIIOJCKHX TIOTOKOB depes
ABaKyallMOHHBIC BBIXOJBI OT HaWOoOJiee YIAJCHHBIX MECT pa3MEIICHUs JIoACH
HETIOCPEICTBEHHO HAPYKY WU B O€30MaCHYIO 30HY.

[Tpu pacuere Bech MyTh IBMXKCHHS JIFOACKOTO IMOTOKA MOAPA3ICIIAIOT HA YIYACTKH
(mpoxoj, KOpHAOpP, IABEPHOH MpoeM, JCCTHUYHBIA Mapii, TaMmOyp) iuHOH |j u
ITUPHUHOH o;. HayambHBIMH yJacTKaMH SBIISIOTCS MPOXOABI MEKIY paOOYNMH MECTaMH,
o0opyaoBaHUEM, PSITAMH KPecelT U T.II.

[Ipu ompeneneHUU pacyETHOTO BPEMEHH JUIMHY M IIUPHUHY Ka)JIOro ydacTKa
ITyTH 3BaKyalluy JUIsl IPOSKTHPYEMBIX 3IaHUH U COOPYKEHUI MPUHUMAIOT TI0 MPOCKTY,
a JIIsl CYIICCTBYIOIIMX - 10 (hakTy. JJJIMHY IyTH MO JIECTHUYHBIM Mapliiiam, a TaKxKe 110
MaHaycaM M3MEPSOT 1O JIMHE Mapiia. J[TuHy myTH B ABEPHOM MpOeMe NMPUHUMAIOT
paBHOU Hymo. [IpoeM, pacmoyioxkeHHbIH B cTeHe TojuHoi Oonee 0,7 M, a Takke
TaMOyp CIeAyeT CUYUTaTh CaMOCTOSITCIIBHBIMH YYacTKaMHU TOPHU30HTAJIBHOTO ITyTH,
UMEIOIMMH KOHECYHYIO JUTHHY ;.

PacueTHOe Bpemst 3BaKyaluu JIIOJeH tp caeayeT onpeensTh Kak CyMMY BPEMCHH
JBUKEHUS JTFOJCKOTO TTOTOKA 10 OT/ICJBHBIM yJacTKaM MmyTH t; mo ¢popmyite:

tp=t1+ L+ t3+... + ¢, (H513)

rjae t; - BpeMs JABMOKEHHUS JIIOJCKOTO MOTOKAa Ha MepBOM (HAYaJbHOM) ydacTKe,
MUH,

to, t3,..., i - BpemMs ABMXKEHHUS JIOACKOTO MOTOKA HA KaXJIOM M3 CIEAYIOLIUX
[OCJIe MEPBOTO yYacTKa IMyTH, MUH.

Bpemss nBuxkeHus JIOACKOrO MOTOKa IO NEPBOMY y4yacTKy nyTd i, MuH,
onpenenseTcs mno hopmyre:



t = \'/—11 (T15.14)

rae |1 - qMHa mepBoro yuactka myTH, M;

V]_ - CKOpOCTB JABHUXCHHS JIFOACKOI'O IIOTOKa IIO FOpI/IBOHTaJIBHOMy HYTI/I Ha
HepBOM yqaCTKe, M/MI/IH (OHpeIICJISIIOT 10 Ta6HI/IHe H51 B 3aBUCHUMOCTHU OT IINIOTHOCTHU
D).

[IIOTHOCTH OJHOPOJHOIO JIFOJACKOrO IOTOKA Ha IIEPBOM YdYacTke myTH Dj
oIpeenseTcs o GopMye:

N f

D
1 Il>d11

(I15.15)

rae Nj - uncrno nroje Ha MepBoM y4acTKe, del;

f - cpeansis oAb TOPU3OHTAILHON MPOCKIIMU YeIOBEKa, M2, MpUHUMaeMast
paBHoii 0,125

01 - IMPUHA TIEPBOTO y4acTKa MyTH, M.

CKopoCTh V1 IBHXKEHUS JIIOJICKOTO IMOTOKA HAa y4acTKax MyTH, CICAYIOIINX MOCIIe
MepBOro, MPUHUMAIOT 1O Tabnuile 5.1 B 3aBUCUMOCTH OT UHTCHCUBHOCTU JBHXKCHUS
JIIOJICKOTO TIOTOKA MO Ka)XJAOMY M3 3TUX YYaCTKOB IyTH, KOTOpas ONpeaemseTcs s
BCEX YYaCTKOB ITyTH, B TOM YHUCJIE U JIJIsl IBEPHBIX MPOEMOB, 110 hopmyIie:

o
ql = ql—l i-1 ,

d.

(15.16)

rze dj, 0i.1 - HIMPUHA PACCMATPUBAEMOrO I-TO U MPEAMICCTBYIOIIEr0 €My yJ4acTKa
nyTH, M;

O, Oi-1 - MHTCHCUBHOCTHU JIBH)KCHHUS JIFOJCKOTO MOTOKA IO PaccCMaTpUBAEMOMY |-
MY U IPEIIICCTBYIONIEMY Y4acTKaM ITyTH, M/MHH.

NHTEHCUBHOCTD JBIKCHHUS JIFOJICKOTO TTOTOKA Ha MIEPBOM y4dacTKe MyTH ( =(C.1
onpenensaoT no tabnuie [15.1 nmo 3Hauenunto Di, ycTaHOBIEHHOMY IO (opMyIe
(I15.15).

Tab6muma I15.1
MHTEHCUBHOCTD U CKOPOCThH JIBHYKEHHUS JIFOJICKOTO TIOTOKA MPH Pa3IMYHON Ha
pa3HBIX yYacTKaXx IyTel ABaKyallMH B 3aBUCHUMOCTH OT IJIOTHOCTH

MnoTH FOpHSZI;ziHBHHH JBepHOI JlecTHUIA BHU3 JlecTHwmIIa BBEpPX
OCTb IpoeM,

HOTOKA | Ckopo II/I/]I;TeHTi WHTCHCUBH | Ckopo | MutencusH | Ckopo | IHTEHCHBH

g) ', | CTBV, o¢ OCTb (), CTh V, OCThb Q, CTh V, OCTb (,
MM | /vun 9 M/MuH M/MUH M/MUH M/MUH M/MUH
M/MUH

0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 50 50 100 50 60 3,0




['opuzonTanbHbBIN
MnoTH nyTE JIBepHO JlecTHUIA2 BHU3 JlecTHwmIIa BBEPX
OCTb IpoeM,
HOTOKA | Ckopo II/I/]I;T:CHT:) WHTCHCUBH | Ckopo | MutencusH | Ckopo | IHTEHCHBH
g) ', | CTBV, OCTb (, CTh V, OCThb Q, CTh V, OCThb Q,
MM | v /vun 9 M/MuH M/MUH M/MUH M/MUH M/MUH
M/MUH
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
0.0u 45 13,5 8,5 8 7,2 11 9,9
Oonee

[IpuMedanvie. MHTCHCUBHOCTh JBIKCHUS B JBEPHOM IPOEME IPH TUIOTHOCTH
noroka 0,9 u 6onee, papHast 8,5 M/MHH, yCTaHOBIICHA /IS ABEPHOTO MPOEMa IIUPUHON
1,6 M u OGosiee, a IpH IBEPHOM TPOEME MEHBIIEH IMIMPUHBI HHTCHCUBHOCTD JIBHYKCHUS
cieayer onpeaessaTh mo popmyie g = 2,5+ 3,75 0.

Ecnu 3nauenue ¢ onpeaensiemoe o popmysie (I15.16), MeHbIe UK PABHO Gmax,
TO BpeMs JIBH)KEHUS 110 Y9acTKY MyTH 1, MUH, paBHO:

I
Vi

t =1

, (115.17)

[P 3TOM 3HAYCHUS Qmax, M/MUH, CIICAYCST IPUHUMATh PABHBIMH

16,5 - 1151 TOPU3OHTANIBHBIX My TEH;

19,6 - 1151 ABEPHBIX MPOEMOB;

16,0 - 11t TecTHUILIBI BHUS,

11,0 - o151 AECTHUIIBI BBEPX.

Ecnu 3nauenue Q;, onpeaenennoe mo popmyse (I15.16), 60ibIire Qmax TO MIUPHHY
0; TaHHOTO y4YacTKa MyTH CJICAYeT YBEIWYMBATh HA TaKOe 3HAUYCHUE, NMPH KOTOPOM
COOJTI0IaeTCS YCIIOBHE:

O = Omex- (I15.18)



[Tpu HeBO3MOXKHOCTH BbITIOJIHEHUS ycioBus ([15.18) MHTEHCUBHOCTL M CKOPOCTH
JBIDKEHHSI JIFOJICKOTO IMOTOKAa MO Yy4YacTKy | ompenenstor no tabmume [15.1 npu
3HaueHuu D = 0,9 u Gosnee. [Ipu 3TOM ciienyeT yuuThIBaTh BpEMsl 3aI€PKKU JIBHIKECHHUS
Jroziet u3-3a 00pa30BaBILIETOCS CKOIUICHUS.

Bpewmst 3anepikku t,,) IBUKCHUS HA yU4aCTKe | M3-3a 00pa30BABIIETOCS CKOIUICHUS
JrOJIEH Ha rpaHuIe ¢ mocienyomuM ydactkoM (i+ 1) onpenensercs mo Gopmyore:

1 1 0
= N xf I15.19
>§qD |+1 ql >d ( )

rae N - Koau4yecTBo JIIOAEH, Yel,

f - momaas ropU30HTAIBHOM MPOCKITUH, M2

Op - MHTCHCHBHOCTH IBWKECHHs uepe3 ydacTok (i+1) mpu murorHoctu 0,9 wu
oonee, M/MUH;

O+1 - mmMpuHA y4acTKa, M, IpPH BXOXKJICHHH Ha KOTOPBIH 00pPa30BaIOCh
CKOILIEHUE JIIOIEMH;

0 - MHTCHCUBHOCTbH JIBHXKCHHUS Ha y4acTKe |, M/MHUH;

d - muprHa MPeaIeCTBYIONIErO yJacTKa i, M

Bpems cyriecTBoBaHus CKOIUICHHUS tex HAa ydacTke | onpezensercs mo Gopmye:

N> f

g =——. I15.20
* qD >b|+l ( )

PacuéTHoe BpeMs 3BaKyallMd IO y4acTKy i, B KOHIIE KOTOPOTO Ha TPaHHMIIE C
ydactkoMm (i+1) oOpa3oBajioch CKOIUICHUE JIIOJH PaBHO BPEMEHH CYIIECTBOBAHHUS

ckoruieHus tex. PacuéTHoe BpeMst 9BaKyalyu Mo y4acTKy | JOMYCKaeTCs ONPeaesaTh 0
bopmyie:
=lieg (115.21)
i 3a0
Vi
[Tpu cnusHUM B Hayaje ydacTka | JByX M Ooiee moackux moTokos (puc. I15.1.)

WUHTECHCUBHOCTH IBIKEHUA (), M/MUH, OIIpEHCIISIETCS 110 Q)opMyﬂe:
[}
_ag.,xd
ql - d ]

(115.22)

rze Q.1 - 'HTEHCUBHOCTD JIBHIKEHUS JTIOJCKUX TIOTOKOB, CIIMBAIOIINXCS B HaJaje
y4yacTka i, M/MUH;

di.1 - IIMpUHA YYACTKOB MyTH CIUSHUS, M;

d - mMpuHa paccMaTpPUBAEMOrO y4acTKa IyTH, M.

Ecnu 3navenue g onpezaenennoe o gopmyie (I15.22), 607bI1e Qrax TO HITUPUHY
Ji, JAHHOTO YydYacTKa IyTH CJEAyeT YBEIMYMBATh HA TAaKOE 3HAUCHHUE, UYTOOBI
coomoaanock yciopue (I15.18). B stoM ciydae Bpemsi NBHIXKCHHS MO Yy4YacTKy |
omnpenesercs no popmyine (I15.17).
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