MWHWCTEPCTBO POCCUNCKOW ®EQEPALIMM NO AENAM
rPAXIAHCKOW OBOPOHbI, YPE3BbIYANHBIM CUTYALIMAM
N NUKBUOAUWK NOCNEACTBUIA CTUXUAHBIX BEACTBUA

PEEPANIBHOE MOCYAAPCTBEHHOE BIO[DKETHOE
YYPEMIOEHMWE «BCEPOCCUMNCKNWN OPOEHA "3HAK NOYETA"
HAYYHO-UCCNELOBATENBCKUA UHCTUTYT
MPOTUBONOXAPHOW OEOPOHbI»

NOCOBME
NO OMNPEAENEHWIO PACHETHbIX
BENMUYUH NOXAPHOIO PUCKA
ANA NPOU3BOACTBEHHbLIX OB BEKTOB

MOCKBA 2012



YK 641.841.3

Aemopcruic Konnexkmue: KaHA, TeXH. HAyK
HA.M. I'opouenxo, n-p texu. Hayk, npod. FO.H. I[llefexo, xaun.
TexH. Hayk A.JO. lllebexo, [J.C. Kupunros, B.A. Tpynesa — Dene-
pajibHOE rocynapcTseHHOe OHO/KeTHOe yupesaenue «Bceepocemii-
ckuii opaeHa “3Hak [Tovera” HayyHO-MCCIEAOBATENBCKHI HHCTHTYT
npoTHBONOXKapHoH oboponem (OI'BY BHHHUIIO) MUC Poccum:
AH. uremuy, I1.M. Komxoe — [lenaprament HamiopHoll jesTenbHo-
¢t MYC Poccuu.

Ilocobue mo onpegesennio pacHeTHLIX BETHIHHE NOMKAPHOIO
PHCKA /i1 NpPOH3BOACTBEHHbIX 00bexTOB. M.: BHUHMIIO, 2012. 242 ¢.

[locobue paspaGorano B paseutne «MeToauku onpegeneHus
PACHETHLIX BEJIHYHH MOKAPHOTO PHCKA HA NPOM3IBOACTBEHHBIX 00DL-
exrax» (yTe. npukasom MUYC Poccuu ot 10 wons 2009 r. Ne 404,
¢ H3MCHEHHAMH, YTB. npHkasom MYC Poccun or 14 gekabps 2010 r.
Ne 649). Tlpencrasiens! pasbsicHeHHA MO PAacHCTHLIM METOIAM 110
OLIEHKE MOKAPHOTO PHCKA HA NPOM3BOACTBEHHBIX 00bexTax, npHbe-
MEHb! CBEJCHHA O NOXAPOB3PLIBOOMACHBIX H (HIHKO-XMMHYECKHX
CBOHCTBAX HEKOTOPBIX PACTIPOCTPAHCHHBIX M LIHPOKO NPHMEHAEMbIX
FOPHOYHMX BCUIECTE H MATCPHANIOB, PACLIHPEHHBLIE CBEJEHHA O 4acTo-
Tax peaH3auvH HHHLHHPYIOWHX MOMAPOONACHbBIE CHTVAIIMKH COObI-
THH M 4acToTax BOIHHKHOBEHHA mokapa. [lpusesensl THIOBbIE MpH-
MEPBl PACYETOB BEMUYHH MOMAPHONO PHCKA JUIA MPOH3BOACTBEHHBIX

00BEKTOB H MX YacTei.

IlpennasHavero ana corpyanukos locyaapersennoii npoTHeo-
nokapHo# cnyxObl, npenojaBatenell M ciaywartenell nmoxapHo-
TEXHHYECKHX M Jpyrux y4deOHBIX 3aBedeHHH, CneLHAHCTOB Be-
JAOMCTB, HAYYHO-HCCIIEOBATENBCKHX, IKCIIEPTHLIX H MPOEKTHLIX Opra-
HH3aLMH, MCTIBITATE/IbHBIX MOMKAPHBIX N1abopaTopHi, 3aHHMAFOLIMXCH
NpOBEJEHHEM H 3KCNEePTH30# PACUETOR NO OLEHKE MOMKAPHOro pUcKa.

© ®1I'bY BHHUHIIO MYC Poccuu, 2012



COAEPXKAHHE
e e

s DU TNCONCETEME 0. vnassassnsisnsinins dasin phbnmassndacissin s okt aas e s 4
2. [Topanok NpoBeIeHAs PacdeTORB MO OLIEHKE MOKAPHONO pHCKA
IUTR IPOMIBOACTEEHREIX OOBEKTOR ..oovsicviersressanssressessssnsssesssisssnsssssnssns 9
2.1. AHannz noxKAPHOH ONACHOCTH ODBEKTA . oovviviiiicriicniciiaceaes 9
2.2. OnpeneneHue YacTOThl PEAJTH3ALIMKA MOKAPOOTIACHRIX
CHTYAIMEL .....cooueeiersssnrnssmsssssmesnessssmssnsasssarssssssssssssssassnnnssannnnss 15
2.3. TlocTpoenue nonei onacHeiX (hakTOPOB NoXKAapa
ITA PATHYHEIX CHEHAPHER €0 PAZBHTHA ...ccovcicainacsancanans 17

2.4. OueHka nocneacTBHi BO3AEHCTBHA ONACHLIX (PAKTOPOB
noskapa Ha o/ U1 pasIHUHbIX CLIEHAPHER €ro pasBUTHA ... 23
2.5. Ananus BausHUA cHcTeM obecrnedeHHd MoyKapHOH

D OO T A B s b A i e 24
2.6. BriuncnenHe BeIMYHH MOXKAPHOTO pHCKa Ha oDBbekTe............ 25
3. Tunossie npUMeps! pacyeToR BEJIHYHH MOMKAPHOIO pHCKa
JUTA [IPOM3BOMCTBEHHBIX OOBEKTOB ....ooovviiimiiiiieinieniaeiessesnsssneesenens 37
3.1. Ipumep pacyeTa A4 MPOH3BOACTBEHHOIO 3HAHHA. .........c0nnve. 37
3.2. llpumep pacueTa Ui HAPYHKHOH YCTAHOBKH ....voviisrsisisasnnnies 54
3.3. [Ipumep pacueTa HHAMBHAYATBHOIO NMOMAPHOIO PHCKA
B 3JAHHAX H HA TEPPHTOPHH OOBEKTA ...cooevinniciirinninninas 129
3.4. Ilpumep pacuera COUMATBHOTO NOXKAPHOTO PHCKA
B cenuTeOHOI 30He BOJIH3H OOBEKTA ..cccvvvvrnirensssnrnssansnsssnns 131
ITERROEIEIE I .. cooncnsiia iiasiasisiabi s b iR a s A AR A A AR SRS PR R 134
30T, T o T NSO S——— 160

Hpunosxcenue 3. [IpuMepsl NOrH4eCKHX epeBbeB COOBITHH

¥ CBEEHHA, HEOOXOMHMMBIE A HX TTOCTPOCHHA ..ocvvvrvensrass 170
Hpunoxcenue 4. MeToast OUEHKH ONacHsIX GaKTOPOB MOXKapa ...... 182
Hpunoscenue 5. Metofibl ONpeNeneHHs BpeMEHH OT HA4YaNa Tojkapa

a0 00KHpOBaHHA IBaKyalHOHHBIX MYTEH B pe3yabTaTe

pacnpocTpaHeHHs Ha HHX ONacHwIX (GakTopoR nokapa

H PACHETHOIO BPEMEHH 3BAKYALIHH ....c.covovrernrmesirmsirssssnsnains 221
Hpunoxcenue 6. JlerepMHHHPOBAHHBIE H BEPOATHOCTHEIE

KPHTEPHH OLIEHKH MMOPaXaloulero JeACTBHA BOIHEI

JIARTICHHSA H TEIUTIOBOIO HANYYEHHS HA MONeH ......cccccvvnnnnes 233

JERTEPETYDR cosiisssiisinsisssicnsibsissississammininusnsssasisingisne PP, 240



1. OBIIIHE I1OJIOKEHHA

1.1. Hacrosmee nmocobHe mo onpeeIeHHio pacyeTHBIX
BEJIHYHH ITOXKAPHOTO PHCKA /IS MPOH3BOACTBEHHEIX O0BLEKTOB
(nanee — Ilocobue) npenHasHauyeHO VIS TPAKTHYECKOro HC-
NMONAL30BAaHKS NPH MPOBEACHHH PACUETOB MO OIEHKE MoKapHOro
pHCKA N NMPOH3IBOACTBEHHEIX OOLEKTOB (najee — O0DBEKTOB)
B COOTBETCTBHH ¢ MeTOMHKO#H [1].

Meromuka [1] npussta Ha ocHoBammu [locranoBnenus
[Ipasurenscrea Poccuiickoii ®enepanuu [2], koTopoe yctanas-
JHBAET NOPANOK NPOBECACHHA PAcHCTOB IO OLCHKE IOMKAPHOIO
pHCKa B COOTBETCTBHH ¢ DenepansHeM 3aKoHoM Ne 123 [3].

lMonoxenns HacTogwero Ilocobus HeNnpHMEHHMBI JUId
IPOH3BOJICTBCHHEIX 00BEKTOR CHENHAILHOTO HA3HAYEHHS, B TOM
yHcse 00beKTOB BOEHHOTO Ha3HA4YeHWs, 00BEKTOB MPOH3BOICTBA,
nepcpaboOTKH, XpaHCHHS pagHOAKTHBHBIX H B3DbIBYATLIX Be-
MIECTE H MATePHAJIOB, OOBEKTOB YHHUYTOMEHHA H XPAHCHHN XH-
MHYECKOI0 OPYXHA H CpPe/ICTB B3PLIBAHHA, HA3EMHBIX KOCMHYC-
CKHX O0BEKTOB H CTAPTOBBIX KOMIIJIEKCOB, FOPHAIX BEIPA0OTOK,
00BEKTOB, PAaCHOJIOKEHHBIX B JIEcax.

[Monoxenus meTonuks [1] u mactoswero Ilocobus ne mo-
ryT OLITE nNpuMeHeHbl A1A O0LEKTOB, 2ANpPOEKTHPOBAHHEIX H

IIOCTPOEHHBIX 10 BCTYIUIeHHA B cuiy @3 Ne 123 [3].

PacdeTsl moKapHOIo pHCKa IPH ONpeeNcHHH KaTeropHi
HAPYXHBIX YCTAHOBOK MO NMOMKapHOH ONAacHOCTH NMPOBOJATCA 110
Meronaam, HinoxenHsM B CIT 12.13130 [4], yeranasnueaionmum
NOPSIOK ONpeieleHns Kiaccu(uKallHOHHBIX MPH3HAKOB Kare-
rOpUii HApYKHBIX YCTAHOBOK MPOH3BOJICTBEHHOTO H CKJIAJICKOTO
Ha3HaYEeHHA N0 NoKapHOH ONMAaCHOCTH.

1.2, PacuyeTHele BeIMYHMHE [MOXKAPHONO PHCKA SABISIOTCA
KOJHMYECTBEHHOM Mepoii BO3MOKHOCTH PEATH3AIMH MOXKAPHOH
ONACHOCTH 00BEKTA H €€ MOCAESACTBHH Aa Juoaei.



KosuuecTBeHHOM Mepoil BO3MOKHOCTH PpEATH3ALHH TO-
MKAapHOii onacHocTH 00LEKTa SBIISIeTCH PHCK rudelH mozei B pe-
3yNbTAaTe BO3JEHCTBHA ONacHbBIX (hAKTOPOB N0XkKapa, B TOM YHCIIE:

- puck rubenu paboTunka oOnexTa;

- pHCK THbeNH mojel, HAXoAIMUXCea B cenuTeG Ol 30He'
BOnH3H oOBEKTA.

Puck rubGenn mopel B pesynbTare BO3JEHCTBHA ONACHBIX
¢axTopoR moxapa Ha 0DBEKTe XapaKTepH3yeTCs YHC/IOBRIMH 3Ha-
UEHHAMH HHIABHIYAILHOIO H COLHANBHOIO IIOMAPHLIX PHCKOB,

1.3. Pacyersl no OILEHKE MOXKapHOI'Q pHCKa NpPOBOIATCH
NYTEM CONOCTABJICHHA PACHETHBIX BCIHYHH MNOXKAPDHOI'O PHCKA
C EGE}TEETCTB}'I'GILLHMH HOPMATHBHBIMH 3HAHYEHHAMH [NOMKAPHBIX
pPHCKOB, YcTaHOBJIeHHBIMH @3 Ne 123 [3].

Cr. 93 @3 Ne 123 [3] ycTaHOBIEHBI ClEAYIOLUIHE HOPMATHB-
HEIE 3HAYEHHS [10XKAPHOT0 PHCKA JUTH IPOH3BOICTBEHHEIX O0BLEKTOB!

® BEIMYMHA MHAWBHAYAIBHOTO IMOXKAPHOIO PHCKa B 37a-
HHAX, COOPYKEHHAX H HA TEPPHTOPHAX MPOH3BOACTBEHHBIX
00BEKTOB HE JO/MKHA MPEBBINATH OAHY MHJUTHOHHYIO B TOJ
(1.e. 10 rog™");

e JUIS MPOM3BOJCTBEHHBIY 0OBEKTOB, HA KOTOPBIX obecie-
YCHHC BCIHYHHBEI HHIHBHIAYAIBHOTIO IOXKAPHOI'0 pHCKa OHOH
MHJUTHOHHOH B Iojl HEBO3MOKHO B CBA3H co cnewnbukoi dynk-
HOHUPOBAHAA TEXHONOTHYECKHX TMPOIECCOB, HOIMYCKAeTCA
VBEeTHYEHHEe HHIHBHAYAIBHOIO NOXKapHOrO PHCKa A0 OAHOH ae-
catareicadsol B roz (1. e. 107 rox™), TIpu aToM KomKHE! GEITS
npeaycMOTPEHEl MEpH Mo 00YYEHHIO MepcoHala JIEHCTBHAM
NpH 10Xape U [0 COLHATBHOH 3aiuTe paboTHHKOB, KOMIICHCH-
pymouse HX paboTy B YCIOBHAX NOBLIICHHOTO PHCKa;

' ®enepanbhbiv 3akonoM oT 10 mwoas 2012r. Ne 117-@3 B Dene-
pansHeiit 3akoH ot 22 wiona 2008 r. Ne 123-03 «TexHu4yeckuH pernameHT
o TpefoBanuAXx nokapHoH OesonacHocTH» ObliH BHECEHBI HIMEHEHHA, CO-
[JIACHO KOTOPLIM MOHATHE «cenuTeOHAR 30HA» ObII0 3aMEHEHO HA (OKHNAR 30HA,
obLiecTBeHHO-1e10Bas 30Ha HiH 30HA PEKpealHOHHOTO HAIHAYCHHAY,
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® BEJIMYHHA MHIMBHIYAIBHOIO TIOXKADHONO PHCKA B pe-
3yIBTATE BO3AESHCTBHA ONACHBIX (pakTOpOB HOXKapa Ha IPOM3-
BOJICTBEHHOM oOBexTe juis mozAeil, HaXoNdIUHXCA B KHIIOH 30-
He, 0BIeCcTBEHHO-/IEIOBOH 30HEe HJIH 30He PEKPEAallHOHHOIO Ha-
jHa4YeHus BOMHM3H 00BEKTa, HE JIOJDKHA MPEBLIUATH OAHY CTO-
MH/UTHOHHYIO B rof (T. €. 10 ron™");

® BEIIHYHHA COUHATBHONO IMOXKApHOI'O PHCKA B pe3yaeTarTe
BO3/ieHcTBHA onacHeIX (akTOpOB MoXkapa Ha MPOH3BOACTBEH-
HOM oOBeKTe s mojieil, HaXxoAdIpXes B XHJIoH 30He, oOIle-
CTBEHHO-IEJIOBOH 30HE HJIM 30HEC PEeKpeallHOHHOrO HajHa4dcHH:A
BOMM3H 00bEKTa, He JOJUKHA NPEBBINATE OJIHY ACCATHMHILIH-
onnyto B roj (T. e. 107 roa ');

® JUIA MMPOH3BOACTBEHHLIX OOBEKTOB, HA KOTOPBIX JUIS N0~
nei, HaXOAAMHXCS B KIJIOH 30HE, 00IMECTBEHHO-/C/I0BOH 30HE
HITH 30HE PEKpealoOHHOro HasHaueHHs BOmM3H oObekTa, obec-
[MeYeHHE BEJIHYHHLI HHIHBHAYA/IBHOIO M0XapHOTO pHCKA OHOMH
croMusuTHOHHOM B rox (1. e. 10 rox™") 1 (W) BenmMuMHBI cO-
MHATBHOTO MOMKAPHOrO PHCKA OJHOM JECATHMHIIHOHHOH B roj
(1. e. 10" rog”") HeBO3MOXHO B CBf3H co cneuudukoi dyHk-
HOHHPOBAHHSA TEXHOJOTHYECKHX [POMECCOB, [OMyCKaeTes
VReJIHUeHHe HUHIMBHIYAIEHOTO TOXAPHOro PUCKA 10 OJHOH
MHUTHOHHON B roa (T. e. 107 rox™") u (mnw) conmanbHOroO MO-
JKAPHOTO PHCKA [0 OJHOM CTOTBICS4HOM B roA (r.e. 107 rox ')
COOTBETCTBEHHO. IIpH 3TOM JMO/KHBEI OBITH MPEAYCMOTPEHBI
CpeACTBA ONOBEIIEHHS JIOJIeH, HAXOASIUXCH B WHIIOH 30HE,
obIIecTEeHHO-/1I0BOH 30He MM 30He PeKpealHOHHOro HasHa-
YeHHs, O NMOKape Ha MPOH3BOJACTBEHHOM 00BEKTE, a TAKKe J10-
HOJJHHTENBHEIE HHAKCHCPHO-TCXHHHYCCKHE H OprasH3alHoOHHbIC
MEpOIPHATHA N0 06eCneYcHHIO HX NOXKApHOH 6e30MacHOCTH
COLHAJILHOM 3alIMTE.

1.4. K npou3Bo/iICTBEHHBIM 00BEKTaM, UL KOTOPbIX B CBA3H
co crneunpuKoil (PYHKUHMOHMPOBAHHA TCXHOJOTHYCCKHX MPO-
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IleCCOB JOTYCKAeTCs YBEJIMHCHHE HAAMBHIYANBHOIO NOXAPHOTO
pHCKa, PEKOMEHIYETCA OTHOCHTD!

- OMAcHBIe NMPOM3BOJICTBEHHBIE O0OBEKTHI B COOTBETCTBHM
¢ @3 Ne 116 [5];

- IPOM3BO/ICTBEHHBIE OOBEKTHI, BKIIOYAIOIIHE 3AAHHA
(momemenns) Kareropuif A u/mmu b, HapyXHBIC YCTAHOBKH
xareropuiit AH u/uma BH;

- IpOM3BO/IcTBeHHBIE 00BEKThI, HA KOTOPBIX obparmaroTcs
FOPIOYHE BEIECTBA H MATEPHAIIbL, HATPETHIC BBILIC TEMIICPATYPhI
caMOBOCILTAMEHEHHA.

1.5. Pe3ynbTarsl ONEHKH NOKAPHOIO PHCKA HCTIOMB3YIOTCH.

e U1 0BOCHOBAHHS 06ecreyeHus JONMyCTHMBIX 3HAYCHHA
[OKAPHOTO PHCKA, YCTAHOBJICHHBIX (peepaTbHbIM 3aKOHOA-
TENLCTBOM, B CIACAYIOMIHX CITydasX:

- o6BexTsl, g KoTopsiX (denepaTbHbIMH 3aKOHAMH O TEX-
HHUYECKHMX permaMeHTax WHIH HOPMATHBHBIMH JOKyMEHTaMH
110 ToXKapHO# 6e30macHOCTH HE YCTAHOBJICHBI TpefoBaHHA M0-
KapHoit 6e30MacHOCTH,;

- 06BeKThl, A8 KOTOPEIX HE B MOJIHOM 00BEME BBIIOJI-
HeHbl TpeGOBaHMS HOPMATHBHBIX AOKYMEHTOB IO MnoKapHOH
De30TacHOCTH;

e /I DPHHATHs pelieHHil mo paspaborTke AOTMONHHTE/Ib-
HBIX Mep M0 CHHXKEHHIO MOKAPHOH OMacHOCTH oOBexTa B CIy-
yae MpeBLIIe NS OTHUMH WIH HECKOJIbKHMH pac4eTHBIMH 3Ha-
YyeHHSMH NOKAPHBIX PHCKOB HOpPMaTHBHBIX 3HAYEeHHH, yCTAHOB-
JNieHHBIX (pellepaibHbIM 3aKOHOATEe/IbCTBOM,;

e 1IpH pa3paGoTKe MPOSKTHOH NOKYMEHTAIHH Ha 0OBEKTHI
KAMUTANBHOTO CTPOMTENBCTBA H MPOBEACHHHA rocyJapcTBCHHOH
JKCIIEPTH3BI TPOCKTHOH AOKYMCHTAIHH. HeobxoauMoCcTh BEIIO-
qEeHHWSA B MPOEKTHYIO NOKYMECHTALHIO pacteToB IO olleHKe 110-
apHoro pucka permamentupyercs [locTaHOBICHHEM [TpaBu-
renpersa Poccuiickoit Menepauny [6].



1.6. Cornacuo mertomuke [1] (manee — Meroauka) onpene-
JICHHE PACUYCTHBIX BEIHYHH NOXKAPHOIC PHCKa HA o0BeKTe OCy=-
HMIECTBJISAETCA HA OCHOBAHHH:

a) aHa/n3a MOXKAPHOI ONacHOCTH 00BeKTa;

0) onpeseseHHs 4YacTOTHl PealIH3alHH I0XapoOnacHbIX
CHTYauuH;

B) IOCTPOEHHA NoNeH omacHbBIX (AaxkTopoB MoXapa s
pazIHYHLIX CLIEHAPHEB €ro pa3sBHTHA,

') OLICHKH MOC/ICACTBHI BO3ICHCTBHA OMAacHbIX (hakToOpoB
noJKapa Ha JIoAeH /1 pasiHyHbIX CIIEHAPHEB eI'0 Pa3BUTHA;

J1) HANMHYHA CHCTeM obeciiedenns MoKapHoii 6e30nacHOCTH
3JIAHUIH, COOPYKEHHIA,

Hwke Ha OCHOBE moJioxeHHH MeTo/uKxn onmHcaHa Ipore-
Jypa H OCHOBHBIC 3TAllbl IPOBCACHHA DACHCTOB Mo OLECHKE IO~
JKAPHOIO PHCKA, 4 TAK}e NPHBENECHLI THIIOBLIE NPUMEPEI pac-
YETOB.

I[.-'HI ABTOMATH3AllHH pacucTOB 110 OLICHKE IMOMKAPHOIO PHCKA
MOXET TIPHMEHATECA PalIM4HOE NporpaMMHoe obecreyeHHE,
KOTOpO€ J0KHO o0ecnedyHBars BO3MOKHOCTE IIPOBEPKH J0CTO-
BEPHOCTH BBINOJHEHHBIX € €ro HCIOIL30BAHHEM pacqeToB — HX
sepudukaumio. Kak npasuno, seprdukanus seimonnsercs 0o-
jice MPOCTEIMH METOAAMH, 9eM CaMO KOMIBLIOTEPHOe MOJIeTHpo-
BaHHE, HaIlpHMCEp, C NOMOUIBEIO CPABHCHHA PC3YJILTATOB € OLC-
HOYHBIMH «PYYHEIMH» pacyeramu. Jlns 3TOoro pexoMenayercs
MCIIOJIB30BATh NpOrpaMMHOE OOECreYeHHe € BO3MOIKHOCTBIO
BBIBOJIA MPOMEKYTOYHBIX PE3yJIbTATOB PacyeToB B BHIE TabIIHI|
unu rpadHKOB € 30HAMH IIOPAXKEHHS OMAacHBIMH (akropamu
noxapa (B3psiBa), 3HAYEHHAMH YCJIOBHBIX BEPOSTHOCTEH opa-
HKCHHA, NPOMCHKYTOHHBIX 3HA4YCHHI MOTCHUHAIBHOTO MO¥KapHO-
r0 PUCKA, KOTOPbIC MOI/IH OBl OBITH HCMONB30BAHBI [UIS ITPOBEP-
KH IIpaBHJIbHOCTH BRITIOJITHEHHA PacHeTOB.



2. IOPSIIOK MPOBEJAEHUS PACYHETOB
110 OIIEHKE ITOJKAPHOI'O PHCKA
JUJ1S1 TPOU3BOJACTBEHHBIX OBBEKTOB

2.1. Aua; i3 noxapHoii onacHocTH obbexTa

2.1.1. B cOOTBETCTBHH ¢ METOAMKOI [1] anamn3 noxapHoi
onacHocTH 00BEKTa NPe/TYCMATPHBACT:

a) aHaN3 MOMKapHOH ONACHOCTH TEXHOJOIH4YECKOH Cpe/lbl
H [apamMeTpoB TEXHOJIOTHYECKHX MPOLIECCOB Ha oObexTe;

6) ompejieieHye MEpedHA MOKAPOOMACHBIX ABAPHITHBIX
CHTYaUHil ¥ MAapaMeTpPoB I KAXI0ro TEXHOJOMHYECKOro mpo-
necca;

B) ONpe/e/IeHAe A KaKI0ro TeXHONOrH4eCKOro nmponecca
[epedHsa NPHYHH, BO3HAKHOBCHHE KOTOPLIX MO3BOMAET Xapak-
TEpH30BaTh CHTYAIMIO KaK MOXKapoonacHyo;

r) IOCTPOEHHE CIIEHAPMEBR BO3HMKHOBEHHA W Pa3sBHTHA
[0apoB, BIEKYIIHX 3a coboi rubenb moJeH.

2.1.2. Cornacuo Meroauke [1] ananu3 noxapHo# onacHo-
CTH TEXHOJOrHYECKOH Cpelbl H napaMeTpoB TEXHOJOTHYECKHX
[POLECCOB MPEyCMaTPHBACT COMOCTABIEHHE noxasaresneii mo-
KapHON ONAaCHOCTH BEINCCTB H MATEpPHAJIOB, o0pamaomuxcs
B TEXHOJOIHYECKOM TMpolecce, C napamMeTpaMH TEXHOIOrH4e-
CKOT0 Impotecca.

[lpn aHanM3e. [OKAPHOH OMACHOCTH TEXHONOTHHECKOH
cpezibl ¥ TIAPAMETPOB TEXHONOTHYECKHX NIPOLIECCOB Ha obBeKTE
HCITOJIL3YIOTCA CIICAYHOIMHIHC CBEJICHHA

- JaHible 0 HATHYHH H BHIC TOpPHOYHX BELIECTB H Marc-
PHAJIOB, HX KOIHYECTBE, PHIHKO-XHMHYECKHX ceojicTBax W Mo-
Kasarelisix MoKapHOH ONAacHOCTH;

- TeXHOJOTHYECKHe napameTphl 060pyI0BaHNA (1aBICHHE,
TeMIepaTypa, YPOBHH 3amOJIHEHHS, MaTepHAIBHBIC MOTOKH) H
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NOABOAAIIMX/OTBOASUMX TPyOOnpoBoOAOB (JHAMETP, TOJIMHHA
CTEHOK, PacCTOSHHE JI0 OTCEKaOLIeH apMaTypshl);

- NapaMeTpsl HCMOIHHTENBHBIX MEXAHH3MOB CHCTEM MPOTH-
BOABAPMHHON 3alUTHl (BpeMs 3aKPLITHS H OTKPBITHA 3alOpHOH
apMaTyphl, HAJeXKHOCTh cpabarbiBaHH#A, TNPOH3IBOAMTENILHOCTD
HACOCOB HJIM JPYTHX YCTPOHCTB aBapHIHOIO ONOPOKHEHH ),

= TCOMCTPHYCCKHEC XapaKTCPHCTHKH B3aHMHOI'0 pacilojio-
eHHs o0OpyAOBaHHS M €ro 3JIeMEeHTOB, IPHBA3KA €IHHHIILI
obopynoBaHHs Ha MECTHOCTH,

B COOTBETCTBHH C METOAMKOH [1] nmepedeHp MOTEHIHAD-
HbIX HCTOYHHKOB 3@KHIaHHA [OXAPOOMACHOH TEXHO/IOrHYe-
ckolM cpelsl onmpeeNseTcs MOCPeJACTBOM COMOCTABJISHHS Ilapa-
METPOB TEXHOJIOTHYCCKOI'O npouecca H HHBIX HCTOYHHKOB
3AMHIEHHA C MOKa3zaTeAMH MNOMXAPHOH ONACHOCTH BEIECTB H
MaTepHaIoB.

HexkoTopslie cBOMCTBA H I0OKA3aTEH NOXKAPHOH ONacHOCTH
HauboJee pacnmpoCTpaHEeHHLIX BEIeCTB H MATEPHANIOB TIpHBE-
aensl B npua. 1 ¥ sacrosmemy Iocobuio (naHHBIE NpeacTaB-
neHsl Ha ocHoBe pabort [7-11]).

2.1.3. Cornaceo Metojguke [l1] ompenmenenme nepeuss
[IOXAPOONACHEIX ABAPHUHEIX CHTYAIHH M mapaMeTpoR Jing
KAXJI0ro TEXHOJNOrHYECKOro npouecca OCyIIecTBIsSETCS Ha Oc-
HOBE aHAIM3a MOXKAPHOH ONACHOCTH K&XKI0I'0 H3 TEXHOJIOTHYe-
CKHX TIPOLIECCOB, NMPEAYCMATPHBAIOMEro BHIOOp cHTYalHi, IpH
pealH3anHi KOTOPHIX BO3HWKAET ONAcHOCTh JULA JIOJICH, Haxo-
JAUTHXCAd B 30HE NOpPaxXCHHA OIIACHBIMH CI]H.ICTIJ;JEHH noxapa,
B3PEIBA H COMYTCTBYIOLIHMH MPOABIEHAAMH ONACHBIX (haKTOPOB
noxapa.

He nomiexar pacCMOTPEHHIO CHTYAIIHH, B PE3YJIbTATE KO-
TOPHIX HE BO3HHKAET OMAacHOCTH [UIA JKH3HH H 3[I0POBbS JIHOJCH.
3TH CHTYAIlHH HE YUMTBIBAIOTCA TIPH PACYETE [I0KAPHOTO PHCKA.
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2.1.4. B cooTseTcTBHM ¢ MeTomuKkoi [1] ana xaxuo#
[0KApOONACHOH CHTyalHH Ha 00LeKTe NPHBOAMTCA ONHCAHUC
[IPHYHH €¢ BO3HUKHOBCHHSA H Pa3sBHTHM, @ TAKKE MECTa BO3HHK-
HoBeHus H (PAaKTOpPOB MOXKapa, MPE/ICTABAIOUNX ONACHOCTD
JUIS KU3HH B 310POBBS MOEH B MECTaxX UX npe0sBaHus.

Jins onpejiencHHs NMPUYHH BO3HHKHOBEHHA MOXapoorac-
HBIX CHTyalHH paccMaTpHBAIOTCHA COOBITHA, pealH3allHid KOTO-
PBIX MOXET IPHBECTH K 00pa3oBaHHIO FOPIOYEH CPe/bl H MOAB-
JICHHIO HCTOYHHKA 3aKHTaHHA.

Haubonee BepOATHBIMH COOBITHAMH, KOTOPBIC MOIYT AB-
JATHCS NPUYMHAMHM TIOXKAPOOINACHEIX CHTYauHMil Ha oObBeKTax,
CYMTAIOTCA CIEAYIOIIHE:

- BEIXO]l MapaMeTpoB TEXHOJOIHYECKHX IIpOIECCOB 34
KpHTHYECKHE 3HAYEHHA, KOTOPLIH BEI3BAH HApYIICHHEM TEXHO-
OTHYECKOro perjaMeHTa (HalnpuMmep, NepeidB KHAKOCTH IPH
CIMBOHANMBHBIX OMepalMsx, paspylieHue oOopynoBaHus
BCJICICTBHE NPEBBILISHHA JABIeHHA 1O TEXHOMOTHYECKHM TPH-
qMHAM, [OSBJEHHE HCTOUHHKOB 3KHIAHHSA B MECTaxX 00pasosa-
HHS FOPIOYMX Ta3011apOBO3AYIIHbIX CMECeH);

- pasrepMeTH3allud  TEXHONOrHYeckoro 00O0py/0BaHHS,
BLI3BAHHAS MEXaHHYCCKHM (BIAHAHHC TOBBILICHHOrO HIH MOHH-
JKEHHOTO JaBlieHus, JMHAMHYECKHX HArPY30K H T. IL.), TeMnepa-
TYpHBIM (BJIHAHME TOBBILICHHBIX HWIH MOHMKCHHBIX TeMneparyp)
W arpecCHBHBIM XAMHYECKHM (B/IMAHHME KHCJIOPOOHOH, CECpOBO-
JIOPOAHOM, INEKTPOXUMHHECKOH H frOXEMHYECKON KOppO3HH)
BO3/ICHCTBHAMH,

- MEXaHHYEecKoe NoBpexieHHe 000pYIOBaHHA B pE3Ylib-
tate omuOOK pabOTHHKA, MaJeHHS MPEAMETOB, HEKa4CCTBEH=
HOTO TMpPOBE/IEHHS PEMOHTHBIX M PErIaMCHTHBIX pabot u T. T
(HampuMep, pasrepMeTH3auus 0o0OpYAOBaHHA HJH BRIXOL H3
CTPOS J/EMEHTOB €ro 3alliThl B pe3yNIbTaTe MOBPEKICHHA TPH
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PEMOHTE HITH CTONKHOBEHHS C JKeJIe3HOMOPOKHEIM WITH aBTOMO-
OHIBHBIM TPAHCIIOPTOM).

2.1.5. BrisBiicHHE aBapHitHEIX CHTYalHH OCYLLIECTBIAETCS
HAa OCHOBaHWH H3y4eHHS:

- CTPYKTYpbl 00BEKTa, NMPOCTPaHCTBEHHOIO PasMelCHHS
€ro 3JIIECMCHTOB,

- OCHOBHBIX Ollepauuii, IPOBOJHMBIX Ha O0BEKTE, TEXHO-
JIOTHYECKHX CXEM, HCIIONIb3YeMOoro o0opy10BaHHH;

- IepeYHA BEINEeCTB H MaTepHaloB, NMPHMEHASMBIX Ha
o0BeKTe;

- MepeyuHs OCHOBHBIX ONACHOCTEH, XapakTepHEIX s pac-
cMaTpHBaeMoro obsexTa;

- mepeyuHA coObITHH, KOTOPBIC MOTYT ABJIATHCA NPHYHHAMH
NOXKAPOOMACHBIX CHTYAUHIA;

- 0TKa308 00OpYAOBaHHA, HMEBLIHX MECTO Ha MpaKTHKE
paHee;

- IaHHBIX 10 HA/IEXHOCTH MCIIOJIB3yeMOoro obopy/i0BaHHs,

- BO3MOKHBIX OINHOOYHBIX JEHCTBHH Nnepconana;

- MECTHEIX METEOpPOJIOrHYECKHX M reorpaduyeckux xa-
PaKTEPHCTHK,

B cooresercreum ¢ mctoauko# [1] ans smABncHEA noxa-
pOOTacHBIX CHTYallH#i OCYIICCTBAACTC J€NEeHHE TEXHOJOrH4Ye-
ckoro obopyjoBaHus (TEXHOJIOIHYECKHX CHCTEM), [IPH €r0 Ha-
JIMYHMH HA 00BEKTE, Ha YJaCTKH. YKa3aHHOC ICACHHE BBINOJIHA-
€TCH MCXO0d H3 BOZMOKHOCTH ]]EBII,EJ'IBHGH FCPMCTH3ALHHA DTHX
y4acTKOB [IpH BO3HMKHOBeHHH apapuu. PaccmatpHBaioTes mo-
KAapoonacHsle CHTYAllHH KAK HA OCHOBHOM, TaK M BCIOMOra-
TEJIBHOM TeXHoJlorn4eckoM obopynoBanuu. Kpome 3toro, y4H-
THIBAETCH TAKIKC BO3MOXHOCTbH BO3HHKHOBEHHS IIOXKapa B 31a-
HHSX H COOpYXeHHAX (Jajiee — 37aHHA) pa3NH9HOrO HasHave-
HHS, PACTIONOMEHHELIX HAa TEPPHTOPHH 00heKTa.
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[Ipu ompeneneHHM MNEPEYHA MOKAPOONMACHBIX CHTYaIlHH
JUIA KamIoro H3 y4acTkoR 00beKTa CeAyeT pacCMaTPHBATE Kak
cobBITHA, CBS3aHHBIE C BBIXOJOM B3pBIBOOIACHOH, MOXKapo-
B3PBIBOOMACHOH W/HJIM MOMApOONACHOH Cpe/ibl H3 TeXHOJOIH-
Yeckoro o0OpyZOBaHMS W/HIH Tapel B pe3yNbTaTe pasrepMeTH-
2alMM M MOSBJICHHEM HCTOYHHMKA 3a@)KHTaHHs, TaKk H COOBITHA,
CBS34HHEBIE C [IOABJICHHEM HCTOYHHKA 32KHraHus, criocobHOro
HHHUIMAPOBATh FOPEHHE [IOCTOSHHOH H BpeMeHHOH MoapHOH
HArpy3K, pasMemaemMoii Ha y4acTke oOwnexra (HampHMep, Io-
JKapbl TBEPAIX BEIIECTB H MATEPHATIOR).

B mepedne NOMApPOOMACHBIX CHTYALHi MPHMEHHTEIEHO
K KQKJIOMY YHacTKy, TEXHOJIOTHYECKOH YCTAaHOBKE, 3/IaHHIO
06nLeKTa BBLIENAIOTCA TPYIILI MOXKAPOOMACHBIX CHTYAIlHH, KO-
TOPBEIM COOTBETCTBYIOT OJIHHAKOBBIE MOJETH NPOLECCOB BO3-
HHKHOBEHHA H pa3BHUTHA.

[Ipu aHanmM3e MOKAPOONACHBIX CHTYaLHH, CBA3AHHBIX
C pasrepMeTH3aleli TexHoloruyeckoro obopyaosaHm#, pac-
CMAaTPHBAKOTCA YTEHKH JUIA Pa3HYHBIX AHAMETPOB HCTCYCHHS
(B TOM uYpClle MAKCHMAILHEIE — IPH MNONHOM paspyiieHu# 000-

PYIOBaHAS HIIH MOABOIALMX/OTBOAAIIMX TPYOOIIPOBOAOB).
Crneayer OTMETHTH, YTO TONHOCTRIO TPOAHANHIHPORATE

BCe MHOroo0pa3zne M0KapoOnacHBIX ABAPMHHEIX CHTYalMHd Ha
JIOCTATOMHO KPYNHOM 00BEKTe B pafie cny4aeB MOXKET HE Npe-
CTABNATLCS BO3MOXHBIM. B TO ke BpeMs IpoBejeHHe pacyeToB
10 OLEHKE MOXKAPHOTO PHUCKA MPEANoJaraeT pacCMOTPEHHC Kak
MOKHO GoJiee IHPOKOro MEPeyHA MOXKapoONacHbIX aBapHHHBIX
CHTYallHil, YYHTHIBAIOIIEr0O B OCHOBHOM COOBITHS, KOTOpHIE
HMEIH MeCcTO Ha INpPakKTHKE IKCIUIYaTalHH pacCMaTpHBACMbIX
obrexToB. [TosTOMY IIpH MNPOBEACHHHM pacHCTOB MOXKapHOI'o

pHcKa jlo/okeH ObpiTh paspafoTan epeteHb MOXKapOOHACHbIX
aBapuiiHBIX CHTYalMH, KOTOpBIH, C O/IHOH CTOpOHBI, MOJKEH

OXBATLIBATE BCE TeXHOIOrH4eckue OJIOKH, Y4aCTKH, TCXHOIOIH-
13



YecKH¢ YCTAHOBKH, 37IaHHS M COCPY)KEHHH ODBEKTa, C APYTOH
CTOPOT. 51, TI0 ATOMY NEPEYHIO JO/KHEI OBITE NPOBEAECHE! Heob-
XO/IMMblI€ pacyeThl, YYHTHIBAIOUIHE BapHALMH pa3iIH4YHBIX Napa-
MeTpOB mpH pa3paborTke MeponpusaTHii 10 obecrieyeHUIo T0-
apHoii Oe30nacHOCTH.

OCHOBHBIMH METOJAMH JIOCTHXKEHHA ITOH LEITH ABIAIOTCH
o0beIHHEHHE N0KapOOITacHbIX aBapHHHBIX CHTYAI[HH B THIIOBBIE
IPYNIB] H HCKIIOYEHHE CHTYaLU ¢ HE3HAYUTEIIbHBIM PHCKOM.

Jlna kaxporo Oioka, y4yacTka, TEXHONOrMYECKo# ycra-
HOBKH, 3[IaHHA H COOpYXKeHHH 00BeKTa A0JUKHEI OBITE BbIIE-
JIEHBl THIIOBBIE IMOXAPOOMACHEIE aBapHHHLIC CHTYAUHH, KOTO-
PbIM COOTBETCTBYIOT OJHHAKOBLIE MOJENH BO3HHKHOBEHHS H
pasuTHda. [Ipm oTOoM BLIOpaHHEIE [ pacyeToB THIIOBLIE CH-
TYAIMH JO/DKHBI OTPAKaTh CcHenudHKY MokapHo# OnacHOCTH

BCEX YHACTKOB obbexTa.
HMcxmougenue CI»H'}'E.HHﬁ C HE3HAYHTCIBHBIM PHCKOM Ha-

MPaBJIEHO Ha TO, YTOORI HE pacCMATPHBATEL TE M3 HHX, BKJIA KO-
TOPBIX B PACYETHBIE BEIIHYMHBI [IOKAPHOIO PHCKA HE3HAYHTEIICH
W HE TIOBIHMAET HA KOHEYHLIH peaynsrar. OaHako nonobHele uc-
KMOYECHHA OOMKHEL OBITE TOHHO onpeaciicHbl B D'ﬁDEHDEEHH,

TAK KaK BO3MOMKHEI CHTYAIHH, KOrJa Jnsa Kaxaoi u3 Soskworo
KOJIMYECTBA ABapHii CYIIECTBYET He3HAUYMTEIBHEBIN PHCK, OJHAKO

npH HX ODLECIHHCHHH CYMMApHBIH PHCK MOMKCET CTarb CYUIECT-
BeHHBIM. Kpome TOro, yuuThiBas pasjiiyHbBIC HOPMATHBHBLIC
IHAYCHHS TMOKAPHOrO pPHCKA JUIS pabOTHUKOB 00BEKTAa U HACe-
NIeHus BOJIHIM HEro, HCKIMOUEHHE CHTYALHA He JOMKHO MPHBO-
JMHTH K 3aHHXEHHIO PACUETHBIX BEJIMYMH PHCKA JUIA HaCElICHHA
B cenuTeOHOilt 30He. Taime He cneayer Ge3 npeaBapHTENBHOIO
aHa/li3a UCKIIOYATh H3 PACCMOTPEHHA CHTYALIHH TOJLKO HA OC-
HOBAHMH TOTO, 4YTO OHH HHKOrJ4 HE HMEJIM MECTO HA NPAKTHKE
NPH 3KCILTyaTAlHK CX0KHX 00BEKTOB.
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2.2. Onpenenense 4acToThl peajiH3alHu
MOKAPOONACHBIX CHTYALHH

2.2.1. B coorseTcTBuM ¢ MeToauKo# [1] ansa onpenenenus
YaCTOThl PealH3alHH MO0KapoONacHbIX CHTyauui Ha o0nexTe
HCTIONb3YyeTcsd HHpOopManus:

a) 06 oTka3ax o0OpyAOBaHHA, HCIIOIB3YEMOTO HA 00BEKTE;

0) 0 mapameTpax HaJeXHOCTH HCIIOJIB3YEMOTO Ha 0ObeKTe
obopy/l0BaHuA;

B) 00 o1nbo4HbIX AeicTBHAX paboTHIKa 00BeKTa;

I') 0 rHJIpoMereoponornyeckoil obcraHoBke B paiione paz-
MellleHHs 00beKTa;

1) o reorpadpHuecKkHX 0COOEHHOCTAX MECTHOCTH B paiioHe
pa3MelneHHs o0beKTa.

Taxxe npu onpeneneHHd YaCTOTHI peaTH3AIHH TOXKapo-
ONACHBIX CHTYAllHH MOMKET YUYMTHIBATHCH HHasd HHGpOpMalms,
HAnpuMep, O BO3ACHCTBHM COCEOHHMX OOBEKTOB, BIMAHHH He-
OnaronpHATHBIX NPHPOAHBIX ABJCHHH (3EMICTPACCHHS, IPOAB-
JIEeHHS aTMOCQEPHOTO 3NIEKTPHYECTBA B T. 1) B T. I,

Jiis onpeaeneHHs 4acTOTHI peayM3allHH I[TOXKapOoONacHEIX
CHTYAUHH MOT'YT HCMNOAb30BATHCA CTATHCTHYECKHE NAHHBIE 110
AaBAPHHHOCTH HIIH PaAcYETHRIE JaHHEIC 10 HANEKHOCTH TEXHOJIO-
ru4eckoro obopyaoBaHHs, COOTBETCTBYIOMME creuduKe pac-
cMaTpHBaeMoro o0seKTa.

Hudopmauns 0 4HacToTax peaIH3alMH [OKAPOOHIACHEIX
cuTyauuii (B TOM w4HCle BO3HHKIIHX B pe3ynbTare Oomubok
paboTHHKA), HeoOXoauMas JId OLIEHKH PHCKA, MOXeT OBITh Mo-
JyYeHa HEMOCPEJACTBEHHO M3 JaHHBIX O (PYHKUHOHHPOBaHHH
HeeneayemMoro o0beKra HiH B3 JaHHBIX O (PYHKIHOHHPOBaHHH
OpYTHX MoA06HBIX 0OBEKTOB.

2.2.2. OnpeneneHye 4acTOTHl pealH3alldHd I0XKapoomac-
HBIX CHTYalluil SBIACTCA OJHHM M3 Haubonee BAXKHBLIX 3TANOB
IPOBEACHHA PacdeTOB MO OLCHKE MOXKAPHOTO PHCKA, KOTOPBIH
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B 3HAYHTENBHOMH Mepe onpeefer J0CTOBEPHOCTD MOJTYYSHHbBIX
pe3y/IBTATOB pacyeTa 3HaucHHH pHCKa.

PexoMenyeMble CBEACHHA TI0 HacTOTaM pealH3alHH
HHHIMHPYIOMHX MOKapoolacHsle CHTYauuu coOpiThll id He-
KOTOPBIX THIIOB 0DOpPYJIOBaHHS 0OBEKTOB, YaCTOTaM YTCHEK H3
TEXHOIOIHYECKHX T]J)'GGIIP-DBDHUB, 4 TAKKe JacToTaM BO3HHK-
HOBEHHS IOYKAPOB B 3/aHMAX TPHBEICHBI B NMpPHI. 2 K HACTOH-
wemy [Tocoburo (mo manuem [1, 12, 13]).

[Ip# MCHONB30BAHMH JaHHBIX, NPHBEJCHHBIX B NPHIL. 2,
/UTA KaKoro-nudo pesepsByapa, €MKOCTH, COCYAa, anmnapara, TeX-
HOJIOIHYECKOro TpyOOompoBoAa, ClEAyeT YYHTHIBATE HacTOTEI
pazrepMeTH3alMK JUIs BCEX PasMEpPOB yTeYeK, YKa3aHHBIC s
3TOMN eMMHMIIBI TEXHOJIOTHYECKOTo 000pYI0BAHHS.

TaxKe 4acTOThl peAIM3alHH MOKAPOONACHBIX CHTYAITHH
BO3HUKHOBEHHSA MOKapPOB MOTYT OBITH MOJIyYEHBI C MCIOIB30-
BaHMEM aHAIM3a JIePeBhCB HEHCIPABHOCTEH B COOTBETCTBHM CO
cranaaptoMm [14] 1 nokymentom [15].

JlepeBo HEHCHPABHOCTEH — 9TO OpraHu3oBaHHOE rpadu-
YECKOE IPCACTABJICHHE YCIIOBHH WIH APYTHX (PaKkTOpOB, BbI3kI-
BAIOIIMX HEXKeNaTensHoe COoOBITHE, Ha3blBaEMOC BEPIUHHOH CO-
oniTmii. IlpencrasneHue NPHBOIAT B (OpME, KOTOpAs MOMKET
ObITh MOHATA, [IPOAHATTH3HPOBAHA H, 110 MEPE HEODXOIMMOCTH,
nepecTpoeHa TakuM 06pa3om, YTo0bI 001ErYHTh HACHTHOHKALHIO:

- ()aKTOpOB, BO3JICHCTBYIOLIMX HA HANCKHOCTD H XapaKTe-
pHCTHKH PQEKTHBHOCTH CHCTEMbI, HAIIPHMED, PEHUMOB HEHC-
NpasHOCTEH KOMIOHEHTOB, OHOOK onepatopa, yCc/IOBHH OKpY-
Kalomme cpeibl, OLHOOK IMporpaMMHOro obecrneueH s,

- IPOTHBOPEYHBEIX TpeOoBaHHi WIH cleHHQHKaLKH, KO-
TOPBIE MOT'YT BIIHATH HA HAJAEKHOCTb H 3Q(EKTHBHOCTD CHCTEMBI,

- 06X cobpiTHil, Bo3geHCTRYIOUWMX Ooee YyeM Ha OJIHH
QYVHKIIHOHANBHBI KOMIIOHEHT, KOTOPBIH MOMKET YMEHBIIHTDH
NPENMYIIECTBA PE3EPBHPOBAHHA.
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AHann3 JlepeBa HEHCMPABHOCTEH ABNAETCA B OCHOBHOM
OeAYKTUBHBIM (HHCXOMALIMM) METOJIOM aHANH3a, HalleJIeHHOro
Ha TOYHOE OIpE/Ie/ieHHe NPUYHHBI HIH KOMOMHAIMH MPUYHH,
IMIPHBOAALIKX K BEPLIIHHE CODBITHH.

2.3. lMoerpoenue nojeii onacHbiX GPakTOpoB NMokapa
JUISE PA3IHYHBIX CHeHapHeB ero Pa3BHTHA

2.3.1. B coorsercTBHHA ¢ MeTOAHKO# [1] mpu nmoctpoenuu
noneii onacHeIX (akTOpoB HONMApa JUIA PasIHYHBIX CLIEHAPHEB
€ro Pa3BHTHA YYHTHIBAKOTCH:

- TEMIOBOE H3NYyYCHHE NIPH (paKeILHOM TOPECHHH, TToKapax
NPOJIHBOB FOPIOYHX BEHIECTB Ha MOBEPXHOCTH M OTHEHHBIX 1Iapax;

- N30BITOMHOE JABJICHHE M HMITYJILC BOJHEL JABJICHAS NPH
Cropa{y rasonapoBo3AYLIHON CMECH B OTKPLITOM NIPOCTPAHCTBE,

- H30RITOYHOE JIaBIICHHE W MMITYJIEC BOJIHEL JABJICHHS pH
paspeiBe cocyaa (pesepeyapa) B pe3ynbTaTe BO3IACHCTBHA Ha
HEro O4ara nosapa;

- u3bEITOYHOE [aBeHHE NMPH CrOPAHWH Ta30MapOBO3/IYII-
HOH CMECH B IMOMELLICHHH;

- KOHUEHTpaUHa TOKCHYHBIX KOMIIOHEHTOB IPOIYKTOB I'0-
PEHHS B TIOMEICHNH;

- CHIKEHHE KOHUEHTpPAlMH KHCIOpOAa B BO3NyXe MOMe-
[EHHS;

- 3a7IbIMJIeHHE aTMochephl OMeIeHNs;

- cpeiHeoOBEMHAA TEMITEPATYpa B IIOMELICHHH,

- paciuHpsIOIIHecs NPOAYKTEI CTOPaHHS NpH PeaTu3alHH
110Kapa-BCTIBIIIKH.

Ornenxa BeNWYHH YKA3aHHBIX ()AKTOPOB IMMPOBOJHTCA Ha
OCHOBE aHANH3a (PU3HYECKHX ABJICHHH, MPOTEKAIOMHX MpH 110-
KApOONAacHLIX CHTyalMsX, noxkapax, e3pbiax. Ilpm sTom pac-
CMATPHBAIOTCA CJEAYIOUIME NPONECCH, BO3HMKAIOIIHE NIPH pea-
JM3ALMA TOMKAPOONACHBIX CHTYAIHH H MOKapoB HJH ABJAIO-
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IMecs MX MOC/TeICTBHAME (B 3aBHCHMOCTH OT THIIA 000pYI0Ba-
HEs ¥ OOpAIAIONTHXCS HA 0OBEKTE FOPIOYHX BELIECTB):

- HCTEUCHHEC KHIKOCTH H3 OTBEPCTHA,

- HCTEYEHHE ra3a W3 OTBEPCTHA;

- AByx(a3Hoe HCTEUYEHHE H3 OTBEPCTHS,

- pacTeKaHHe #H/IKOCTH IIPH paspylIeHHH obopyaoBaHus,

- BLIGPOC Ta3a NpH pa3pyIeHHH 000pyI0BaAHH;

- hopMHpOBaHHe 30H 3ara30BaHHOCTH,

- CrOpaHye razonapoBO3JIyLIHOH CMECH B OTKPBITOM IIPO-
CTPaHCTBE,;

- paspyiieHHe cocyja ¢ MEeperpeTod NErkOBOCTLIAMEHAIO-
[eics MHAKOCTRIO, FOproYeH KHIAKOCTHIO HIH CKHIKCHHBIM [0~
PIOYHM ra3oM,

- TEIUIOBOE M3JTY4CeHHE OT I0XKapa npojuBa M OTHCH-
HOI'0 Iapa,

- peayM3aiis MoxKapa-BCIbIIKH,

- HCTIapEeHNe KHKOCTH H3 POJIHBA;

- 0Gpa3oBaHHe ra30napoBO3AYUIHOro ofnaxa (rassl H Napel
TSKEIee BO3AyXa);

- CropaHHe ra3onapoBO3/yIIHOH CMECH B TEXHONOIHHYE-

ckoM 000pYIOBAHHH HITH MOMELIeHHH;

- 1107Kap B MOMEIICHHH;

- (hakenpHOE FOPCHHE CTPYH KHAKOCTH W/HIIH rasa;

- TSIUIOBOE H3/TY4CHHE rOpAmero o0opyAoBaHus,

- BCKHITAHHE M BHIOPOC ropAIleH KHIKOCTH I[IPH [OXKape
B pesepByape.

Takxe, npH HEOOXOAMMOCTH, PACCMATPHBAIOTCA HHBIC
Ipolecchl, KOTOpble MOTYT HMETh MECTO MpH BO3HHKHOBEHHH
MOMKAPOONACHBIX CHTYaIlHil B MOXKapoB.

2.3.2. B cOOTBETCTBHH C METONHKOMH [1] ansa onpencicHusm
BO3MOXHBIX ClLiEHApHEB BO3HHKHOBCHHMS M Da3sBHTHA TOKAPOB
peKOMEHIyeTCs HCHOJL30BATE METOJT JIOTHYECKHX JIEPEBLEB CO-
OBITHH (Hanee — JOrHYecKoe IEPEBO).
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Vka3aHHBI METOH npejcTasager co0OH COBOKYITHOCTB
KOJMYECTBEHHBIX WM KAUeCTBEeHHBIX INMPHEMOB, KOTOpBIE HC-
MOJNB3YIOTCH IS HACHTHOHKAIMH BO3MOXHBIX HCXOMOB HHH-
HHUpYIOLIEro coOBITAS, @ TAKKE HX BEPOSTHOCTEH M HacToT.

[IpuMeHeHHe METO[a JIOTHYECKHX JEPERBEB COOBITHH 10~
3BONSET ONPEAENHTh PA3BHTHE BO3MOXKHBIX MOapPOOMNAaCHBIX
CHTYaLHH H NOo)KapoB, BO3HHKAIOIHX BCJCACTBHE peald3allHy
WHULHHPYIOLIHX [TOKAPOONIACHYIO CHTYALHIO COOBITHH. AHAIN3
niepena coBLITHIE ipezicTaBseT co00H «OCMBICTHBACMBIH BIIEPE/1»
Mpomece, T0 ecTh NpoLece, IIPH KOTOPOM HCCICAOBAHHE pas-
BHTHA [107K@PO0NACHOH CHTYallHH HaYHHACTCA C HCXOJHOro CO-
SBITHS C PACCMOTPCHHEM LEMH IOCHe/yIOmuX CoObITHH, MpH-
BOSAINMX K BOSHHKHOBEHHIO MOKapa.

[Ipu mocTpoeHUH JepeBa COOBITHH MPEANONAracTC:, 4o
Kak10e cOOBITHE B NOCTIEI0BATEILHOCTH NpeICTaBgeT cooi M-
60 MCIpaBHOCTH, MO0 HeucnpasHoCTh (Beraierne «[lan/«Her»).
CrnenyeT OTMETHTb, YTO BEPOATHOCTH HA JIEpPEBE cOOBITHH
ABISAIOTCH YCIOBHBIMM. MeTOx JIOTHYECKHX JIEPCBLER coOBITHIH
npencrapiaser coboi WHAYKTHBHBIH THII aHANH3a, B KOTOPOM
OCHOBHEIM 3a/1aBAEMbIM BOIIPOCOM ABIACTCA «YTO CIY4HTCH,
ecid...7». OH obecrneunBaeT B3aHMOCBA3b MEKAY (yHKUHOHH-
poBaHHEM (MM OTKa30M) pasHOOOPasHLIX 3AIIMTHLIX CHCTEM H
OnacHLIM COOEITHEM, CIEAYIONHM TIOC/IE TOr0, KaK MPOHCXOIMT
eIHHAYHOE HHHIIHHPYIOIIEE COOBITHE.

Cuexapuii BOHHKHOBEHHS H Da3BHUTHA MOXKapoonmacHOH
cuTyalliH (10Kapa) Ha JIOTHYECKOM JIEPEBE OTPAKACTCH B BH/IC
HocJie/loBaTelbHOCTH COOBITHH OT HMCXOAHOrO A0 KOHCHHOIO
(nasiee — BETBb AepeBa coObITHI).

[Ips mOCTPOESHHH JIOTHUYECKHX JICPEBLEB cOOBITHH YYHTBI-
BAIOTCA CIIEIYIOIIHE MOJIOKECHHA:

- BHIGHpAETCs N0XKapooacHas CHTYAIHs, KOTOPas MOKET
noBJieub 3a 000l BO3HMKHOBEHHE aBapHH C HOXapoM C Jajib-
HEHIIAM €ro pa3sBHTHEM;
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- PasBHTHE M0XKAPOOMACHOH CHTYAIIHH M MOXapa J0HKHO
paccMaTpPHBATRECA OOCTAAHIHO C YYETOM MECTa BO3HHKHOBEHHSA
Ha 00BEKTE OLEHKH PHCKA, YPOBHSA MNOTEHIMAIBHOM OMACHOCTH
Ka&XIOH CTa/lii H BO3MOXKHOCTH JIOK&TH3AIHN W JIMKBHJIAIINH,
Ha noriveckoM nepese COGBITHH CTaIMM Pa3sBHTHA MOXKAapo-
ONACHOM CHTYallHH M MOXKapa MOTYT OTOOpaKaThes B BHJIE NpA-
MOYTONBHHKOB HJIH [IPYTHX FEOMETPHYECKHX (PHIYD C KPaTKHMH
Ha3RaHHAMM 3THX CTANMI;

- ICPEXOJI ¢ paccMaTpHBaeMOH CTAIHH Ha HOBYIO OIlpee-
JIACTCA BO3MOKHOCTBIO IGO0 JIOKAMH3ALMK TOKAPOONACHOMH cH-
TYaIlHH WJIA OoXapa Ha paccMaTpHBaeMoi craiuu, MMdo pa3BH-
THA MOXKapa, CBA32HHOINO ¢ BOBJEYEHHEM DACIIONOKCHHBIX Pf-
JI0M 3/1aHHH, DOMEUIEHHI, a TaKiKe TeXHOJOrHYecKoro obopy-
JIOBAHHS B Pe3y/NbTATE BIMSHUA HA HHX ONACHBIX (paKTOPOB HO-
JKapa, BOSHHKIIHX Ha paccMaTpHBaeMoii craaun. YCnoBHEIE Be-
POATHOCTH IIEPEX0/JI0B MOKAPOONACHOH CHTYAIIMH MJIM MOXapa
CO CTAJMH Ha CTATHIO OTHOH BETBH HIIM C BETBH Ha BETBL Ompe-
HEIAIOTCA MCXO[% M3 CBOMCTB BOBJICYEHHEIX B IOXKAPOONACHYIO
CHTYAITHIO HJIH MOKap FOpIOYMX BelecTs (PHIHKO-XuMHUYecKHe
H [0XKapOONacHBIe CBOMCTBA, MapaMeTphl, NPH KOTOPHLIX Be-
mecTBa obpamaTes B TEXHOIOIHYECKOM MpOoMHecee W T. ).
YCIIOBHOH BEPOATHOCTH peanu3al(di pas/M4HBIX METeOpOJIOrH-
YCCKHX YCJIOBHH (TeMIeparypa OKpyKalolleil cpeibl, CKOpoCTh
H HAIPABJIEHHE BETPA M T. I.), HAMYHS H YCIOBHOMN BEpOSTHO-
cTH 3(pexkTuBHOrO cpabaThiBaHHs CHCTEM TPOTHBOABAPHiTHOM
H NMPOTHBONOKAPHOH 3aINHTHI, BEJHYHH 30H HOPAKEHHA OMac-
HBIMH (JaxTopamMH Moxkapa, 00beMHO-IUIAHHPOBOYHBIX pelieHui
H KOHCTPYKTHBHEIX ocoDeHHOcTell 00OpynOBaHHA W 3aHHH
NpoH3BOJACTBEHHOr0 oOveKTa. Ilpu 3ToM Kasmod craguM HHO-
rja npuceanBaeTcad HACHTHOHUKAIHOHHEBIH HOMEp, OTpaKalouIHii
MOC/IEIOBATENBHOCT HEPEXONOB CO CTANHH HA CTAMIO;
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- IIEPEX0] CO CTallHH Ha CTaNHIO, KakK IIPaBHIio, oroOpaxa-
eTos B BHJIE COENHHAIOUMX JIHHHHM CO CTPENKaMH, yKa3lbiBaio-
OIAMHE HAlPABICHUS PA3BHTHA MOKAPOONACHOH CHTYAIlHH H MO~
cneAyiomero noxapa. [1pi 3TOM COeIMHEHMS CTANHH JOMKHbI
OTpaKaTh BEPOSTHOCTHBIH XapakTep COOBITHA C BBIIOTHEHHEM
VCJIOBHA «HIIH» HITH «aar, «HET»,

- JUIS  Kax1o# CcTagHM pPCKOMEHOyeTcs YCTaHaB/IMBaThH
YpOBEHb €€ OMACHOCTH, XapaKTEepH3YIOLIHHCH BO3MOKHOCTBIO
nepexoaa NnoxapooacHOH CHTYALHH WIIH 10Kapa Ha COCCIHHE
¢ TIOKAPOOITACHBIM YHACTKH 00beKTa,

- [Ip¥ TIOBTOPEHHH OJJHHM M3 HyTEH HacTH JIPYroro nyTH
Pa3BHTHS JUIA YNPOLICHHS OCTPOCHHS JOTHHEECKOro A€pEBa Co-
GpITHIT WHOTJA BBOAAT OOO3HAYeHHe, NpeAcTap/sioulee cobok
COOTBETCTBYIONIYIO JTHHHIO CO CTPEJIKOH H HAAMACH «HA CTAIHIO
(ko1 mocseaAyoLed cTain)y.

[lp# MOCTPOEHHH JIOTHYECKOTO AcpeBa COOBITHH HCIONb-
3YIOTCH:

- YCIOBHAA BEPOATHOCTL pEAIH3aliH pas/IH4YHBIX BeTBeH
JIOTH4ecKoro Jiepena coORITHII H IEpexo/ia MoKapoomacHOH CH-
TYALMH HIH TI0XKAPa HA TY HIIH HHYIO CTAHIO PA3BHTHA,

- BepositHOCTh 3ddexTusHOro cpabaTbiBaHHA COOTBETCT-
BYIOIIHX CPEZICTB IPEAOTBPALICHAS HIIH JOKATH3AAH [OMKAPO-
OfMacHOH CHTYAIIHH WJIH Mo¥XKapa;

- BEPOATHOCTh NOpaXECHHA PacnojiOKEHHOIC B 30HC MO~
iapa TeXHONOTHYECKOro 000pyNOBaHHA H 3naHdid oObeKTa
B pe3y/bTATe BO3ACHCTBHA HA HHX ONACHBEIX ()aKTOPOB NOKapa,
B3pbIBA.

[Ipn asanu3e NOTMYECKHX JepeBbeB COOLITHH PYKOBO-
JACTBYIOTCA CIELYIOIIHMH IOJOKCHHAMM:

- BO3MOJKHOCTh IIPEIOTBPAIIECHAS JATbHEHINero pasBHTHS
I10YKApPOOMACHOH CHTYaIlMM M I0XKapa 3aBHCHT OT KOJIMHCCTBa
cTanu# M BpPeMEeHH HX NpoTeKadHs (T. €. OT JUIHHbBI IIYTH pasBH-
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THS [IOXapOONacHOH CHTYallHH M noxapa). 310 ofycnoBnusa-
etcs Oonplueli BEPOATHOCTHIO YCNEMIHOH JTHKBHAALMHE MTOXKAPO-
OTAaCcHOM CHTYAllHH W [03Kapa, CBA3aHHON ¢ yBe/HYEeHHEM Bpe-
MEHH Ha JOKaIH3alHIO MOXKAPOOTACHOH CHTYAIMH M [10Kapa
KOJIMYECTBOM CTaaHil, Ha KOTOPBIX 3Ta JIOKAIH3AUMA BO3MOKHA;

- HAMWYHE Y CTafHH Pa3sBETBICHHH IO NPHHLMILY «HIHY,
O/IHO U3 KOTOPBIX INEPEXOIHT Ha CTAHIO JIOKATU3AIIUHE TOXKAPO-
OMacHOM CHTYaUHH HJIH NoXapa (HampuMmep, TYIIEHHE ogara
noskapa, CBOeBpeMeHHOe OOHapy)KeHHe YTCUKH M JIHKBHIALMUS
NpOHBA, MEPEKPLITHE 3aMOPHOH ApMATYPEI H T. I1.), CBHACTE b=
CTBYET O BO3MOXHOCTH IIpEIOTBpALCHHA JabHelIlero passu-
THSA MOXKapoONMacHOH CHTYalHH H [o&Kapa no TOMY IYTH.

3HaueHHE YaCTOTHI PealHu3alHH OTAeNbHON cTamun nepesa
COOBITHH MM CUEHapHs ONmpefeNsercs IMyTeM YMHOMEHHS 4ac-
TOTHI BOSHHKHOBEHHA HHHIHMPYIOMIEr0 cOOBITHA HAa YCIIOBHYIO
BEPOATHOCTE PA3BUTHA 110 KOHKPETHOMY CLICHAPHIO.

[Ipu ompenenenus yCNnOBHBIX BEepPOSTHOCTEH peanH3aruu
PasIHYHBIX ClIEHapHeBR [MOJDKHBI NMPHHHMATHECH BO BHHMAaHHE
CBOHCTBA NOCTYNAIOUIHX B OKPYXKaiolee MPOCTPAHCTBO TrOpIo-
YHX BCUICCTB, YCIOBHBIE BEPOATHOCTH DEAlH3ALMH pPasIHYHBIX
METEOPONIOrHYECKHX YCIIOBHH (TEMIIEpaTypa OKpYyKalomeH cpe/ipl,
CKOPOCTE H HANpAaBJICHHE BEeTpa H T. [.), HAIHYHE H YCIOBHbIE
BEPOATHOCTH 3(PeKTHBHOrO cpabarbIBAHHA CHCTEM NPOTHBO-
ABAPHHHOH H MPOTHBONOXAPHOH 3aLIMTHI M T. JI.

PexoMeHlyeMEIe CBeIEHHS IO YCIOBHOM BepOATHOCTH
MIHOBCHHOTO BOCIUIAMEHEHHS W BOCIUIAMEHEHHS C 3aJEpPXKKOi,
BEPOATHOCTH 3¢ pekTHBHOrO cpadarsiBalHHil HEKOTOPEIX CHCTEM
IIPOTHBOMOKAPHO! 3alIMTEL, 4 TAKXKe MPHMEPHI JIOTHYECKHX Jie-
peBLEB COOBITHH NpHBEACHE! B npiil. 3 K HacTtosmeMy I[TocoGuso.

2.3.3. OueHka onacHeIX (PaKTOPOB MNOXAapa MPOBOAUTCSH
¢ MOMOIIBIO METO/0B, MPECTaBICHABIX B NpHIL. 4 H 5 K HacTOsA-
niemy IMocobuio, SBIMIONIMXCH PAZBHTHEM HINOWCHHEIX B Me-
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touke [1]. ITH MeTobl OCHOBAHbI HA MOJIOMKEHHAX METOMKH [1]
C YUETOM PacIHpPEHHS H KOHKPETH3AIMH €€ MOJIOKEHUH.

B npui. 4 u 5 npuBeieHb! CIEYIOIHE METORI:

- METOJIbI pacdeTa TEMIOBOro H3/Ty4eHH!s N0XKapa npo/iHBa
H OrHeHHOI'O Iapa,

- METOIBI pacuera NapaMeTpoB BOJIHEL CKATHA NPH pas-
JIMYHBIX PEXKHMax CropaHHs ra3onapoBO3/yIIHbIX CMECeH Ha
OTKPBITOM TPOCTPAHCTBE, pa3’pyllIeHHH cocyja ¢ neperpeToi
JIErKOBOCILIAMEHSIONIEHCS JKHAKOCTRIO HIIH CKHAKCHHBIM TOpIO-
YHM [a30M B OUare noapa,

- METO/IBl OIEHKH 30H IOPAXCHHA IPH NOKape-BCIIBILIKE
1 (haKeILHOM FOPEeHHH;

- MCTO/IBL ONpeAC/ICHHA BpEMCHH OT Havana noxapa 1o
GrokupoBasKs 3BAKYAlHOHHBIX MYTeHl B pe3yabTare pacipo-
cTpaHeHHs HA HUX ONAcHbIX (PaKTOpPOB mOXapa M pacHeTHOIO
BPEMEHH 3BaKyal[HH.

Kpome Toro, B npHiL. 4 H 5 IPHBEACHE! BCIIOMOIATE/IbHEIE
METO/1bl pacyeTa:

- MACCOBOTO Pacxojia TOpIOoYel cpejibl NMPH aBapHu (KHI-
KOCTB, ras, AByxdasHas cpeja);

- HHTEHCHBHOCTH MCIIAPEHHSA XHAKOCTH H3 TPOJIHBA,

- MAKCHMAIEHEIX Pa3MepOB B3PBIBOOTIACHBIX 30H.

[IpriMepsl pacyeToB C HCMONB30BAHMEM 3THX METONOB

npuBeeHs! B pasi. 3 Hactosero [Tocodus.

2.4. Ouenka nocjeAcTBHil Bo3AeHcTBHA
onacHbIX GAKTOPOR HOKAPA HA JHOAEH
Ml pa3/IHYHBIX CLCHAPHEB €r0 Pa3BHTHH

OlnenKa MOC/IeACTBAN BO3ACHCTBHA ONACHBIX thakTopoB
noKapa, B3phbiBa HA MOJeH UM pa3IfdHeIX CHEHAPHEB HX pas-
BUTHS OCYIIECTBISETCA HAa OCHOBE CONOCTAB/ICHHA HHPOpMALHH
0 MOJCIHPOBAHHH AHHAMHMKH ONACHBIX (aKTOpOB mnoxapa Ha
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TePPHUTOPHH OOBEKTa M NpHIErarouieif K HEMY TEPPHTODHH H
HHOPMALUHH O KPHTHYECKHX IS JKH3HH H 340pOBbA JIIOACH
3HAYCHHAX ONAacHbBIX (axkTopoB noxxapa, B3pbia. [na 3toro
HCIIOJIB3YHOTCH KPHTEPHHM HOPAXKEHHMs JIoJAeH OonacHbIMH Qak-
TOpPaMH l1oapa.

JLns oleHKH NMOoMNAPHOrO PHUCKA HCIIONB3YIOT, KaK IIpaBHIIo,
BEPOATHOCTHBIE KPHTEPHH [OPAMKEHHS JHOAeH onacHeIMH (ak-
TOpamH noxapa. JleTepMHHHPOBAHHEIC KPHTEPHH HCIONL3YIOTCH
[PH HEBO3MOMKHOCTH IIPUMEHEHHS BEPOSTHOCTHBIX KPHTEPHEB.

JleTepMHHHPOBAHHEIC H BEPOATHOCTHEIC KPHTEPHH OIICHKH
NOpaXalomero AeiHCTBHA BOJIHBI JaBICHHA H TEIUIOBOTO H3Iy-
YEHHA, OCHOBAHHBIC HA NOJOXEHHAX METOAHKH [1], npuBeacHn
B IIpuJI. 6 K Hactoamemy Ilocobuio.

[TpumMepsl pac4eToB ¢ HCHOJIE30BAHHEM 3THX KPHTEDHEB
NpuBeAeHbl B pa3f. 3 HacTtosaumero [locobus.

2.5. AHANIH3 BJIMAHHA CHCTEM obecnedyeHns
noexKApHOH 0e30NACHOCTH 3XaAHMI

[Ip amanm3e BIHAHMA cHCTeM oOecrieueHHs NOXKApHOii
De30MacHOCTH 37aHWii Ha pacyeTHBIC BEIHYHHEI I0XKApHOTO
PHCKA MNpPEeAyCMATPHBAETCH PACCMOTPEHHE KOMILUIEKCA Mepo-
npHATHH 110 obecneyeHnIo NoMxapHoi Ge3onmacHocT oOBeKTA.

[Ipu 3TOM paccMaTpHBAIOTCH CACHYIOIIHE MEPOTIPHATHS
1o 00eCTeYeHHIO NoKapHOH Oe30nacHOCTH:

- MEPONIPHATHA, HaNpaBlICHHBEIC HAa NPEI0TBpalliCHHE
noxapa;

- MEPOIIPHATHA 10 MPOTHBONOXKAPHOMN 3aluTe;

- OpraHH3alHOHHO-TEXHHYECKHE MEpONpHATHA no obec-
HHEYCHHID Hﬂ}KﬂpHﬂﬁ De30macHoCTH.

Meponpusatus no obecneyennio noxapHoi 6ezomacHOCTH
YYHTBHIBAIOTCA NPH ONPEACNCHHH YacTOT Peald3allHH OXKapo-
ONMACHBLIX CHTYalMWiH, BO3MOXHBIX CLICHADHEB BOZHHKHOBEHHS U
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Pa3sBUTHA MMOXAPOB M MOC/EACTBHI BO3AEHCTBHS ONACHAIX (pak-
TOPOR N03Kapa Ha JHojieH JUId pasIM4HbIX CLIEHAPHER €0 PA3BHTHA.

CaejieHnsl 0 BEpOATHOCTH 3dexTnBHOro cpabaThBaHHA
HEKOTOPHIX CHCTEM MPOTHBOIMOKAPHOH 3alllHThl NPHBEIEHEL
B nipui. 3 K Hactosmemy [Tocoburo.

2.6. Bolunc/ieHne BeJTHYHH MOKAPHOr0 PHCKA
Ha 00beKTE

2.6.1. B cootsercreun ¢ MeToaukoii [1] pacuer 3naueHni
HHIMBHIYAIBHOTO TOXKAPHOIO PHCKA B 3/IaHUAX H Ha TEPPHTO-
puH 00BEKTa, a TaKKe B cennTeOHOH 30He BOIH3H oOBeKTa Ipo-
BOMMTCS C MCMOMB30BAHWEM B KAYeCTBE MMPOMEIKYTOYHOH BEJIH-
YMHEl 3HAYEHWS COOTBETCTBYIOMIEr0 IOTEHIHAIBHOIO MOKap-
HOTO PHCKa.

[Tpamepsl pacyeToB BEJIHYHH [OXKAPHOrO PUCKA AN Mpo-
HIBOJCTBEHHOTO 3JAHHA, HAPYXKHOH YCTAHOBKH H ITPOH3BOJICT-
BEHHOTO 00BEKTA NPHBEJEHSI B pa3fl. 3 Hactosmero [Tocodus.

2.6.2. BenuunHa MOTEHIHAIBHOTO MOXKapHOTro pucka P(a),
rox ', (1anee — MOTEHIMATBHBIH PHCK) B ONPE/EJICHHON TOUKe
(a) Ha TeppuTOopHH 00BEKTa U B cenuTeOHOM 30HE BOIH3H 00B-
eKTa onpeaensercs 1o opmyle

J
P(a) = EIQa,{u)Q; , (1
=
rie J — YHC/IO CUEHAPUEB PA3BHTHA II0XKAPOONACHBIX CHTYaIHi
(moskapos, BeTBel JJOrHYECKOro Jepesa cobrrruii); Ogla) — ye-
JIOBHAS BEPOATHOCTL MOPAKEHUS 4YeNOBEKAa B ONpPEACICHHOH
TOYUKE TEPPHTOPHHE (a) B pe3y/IbTaTe peanusalfu j-ro CleHapns
pa3sBUTHSL MOXKAPOOIACHBIX CHTYAI[MH, OTBEHAIOIIEro Ompene-
JICHHOMY HMHUIMHDYIOIIEMY aBapuio cobmTHIO; (J; — 9acTora
peaiu3alHH B TEHECHHE roja J-To cueHapHs Pa3BHTHS MOMXapo-
ONACHEIX CHTYallHH, rox .
YCOBHEIE BEpOSTHOCTH NopaxkeHHs wHenosexa Oyla)
onpeaciaTCA KpHTCPHAMH nopaxKeHHs moaeld ONACHBIMH
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(hakTOpaMH Moapa, B3PEIBA (HAIPHMeEp, 3HAYCHUAMH MPOOHT-
pynxmif).

[Ipu pacuere pUCKa paccMaTpHBalOTCA pa3/IHIHRIE METEO-
POJIOrHYECKHE YCIOBHA ¢ THIHYHBIMH HAIPABICHUAMH BETPOB
H OXUaaeMoil 4acToToi uX Bo3HHKHOBEeHMA. [Ipn sToMm gomyc-
KaeTcd YYeT M3MEHEHHs TeMICpaTyphl OKpYXKawineH cpeisl
B TEYEHHE roja.

Benuuns#a noTeHNHAIBHOIO PUCKa ONpeenserTcs nocpei-
CTBOM HAJIOKEHHS 30H TOPaXKeHHA ONacHeIMH (akTopams
C Y4ETOM YacTOTBhl PeaJH3AlHH KaXI0ro CICHApHA pa3BHTHA
aBapHH HA KapTy MECTHOCTH C NMPHBA3KOH HX K COOTBETCTBYIO-
IEMY HHHIMHPYIOLIeMY aBapHio coObrtHio (a1ementy obopy-
NOBAHHA, TEXHONOIHYECKOH YCTAaHOBKE) H 30HAM [IOPAXKCHHA.

2.6.3. Ilpu npoBefeHHH pacyeTa PHCKA MpeayCcMaTpHBAeTCA
paccMOTpEHHE pa3IHYHBIX N0XKAPOOIACHBIX CHTYALIHH, Ompee-
JeHHe 30H MOpaKeHHA OnacHeIMH QakTopaMH I10Kapa, B3pbiBa
H Y9acTOT pealM3alliH YKa3aHHBIX TOXapOONACHEIX CHTYalHii.
Jinsa ypoOcTBa pacdeToOB TEPPUTOPHA MECTHOCTH MOXCET pasfie-
NSTHCS HA 30HBI, BHYTPH KOTOPHIX BelH4HMHBI P(@) mojaraiorcs
OIHHAKOBBIMH,

PesynbraThl pacyeToB NOTEHIHAILHOTO PHCKA, Kak npa-
BHJIO, 0TOOpaXKAKOTCA HA KapTe (CHTYALUHOHHOM IUIaHe) npearpH-
ATHS W TIPWIETAIONHX paifoHOB B BHJIC 3AMKHYTBIX JIHHHH paB-
HBIX 3HAuYeHHH (H30aHHMH QynximH P(a)). U3omuHuH QyHKIHH
P(a) Ha3bBAIOTCS KOHTYPAMH TIOTEHIHATBHOrO pHcKa. MX (u3u-
YeCKH CMEBICI COCTOHT B TOM, YTO OHH pa3jiefdioT TEPPHTOPHIO
IIPeIpHATHS (TAK e, KAK W MECTHOCTh BOKPYT IpeAnpHATHA)
Ha o6;acTH, B KOTOPBIX OJKH/aeMas 4acTora BO3HHKHOBCHMHA
omacHBIX (haKTOpoB aBapuid, MPHBOIAMMX K rubenu mojed, 3a-
KTHOYCHA B Onpeie/ICHHBIX npeneiax.

KOHTYpEI NOTEHIIHAIBHOIO PHCKA HE 3aBHCAT OT KOIHYeE-
crBa paboTaloNIHX Ha MPEANPHATHH JIOACH HIH HX JOIXKHOCT-
HBIX obsg3aHBOCTEll, a4 ONpeNenaoTes HCKIMOYHTEIBHO HCIIOIb-
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3veMoli TexHonoruell M HAJeKHOCTBIO NPHMEHACMOro obopy-
JIOBAHHA, a TAKKE MPOSKTHBIMH PCIICHHAMH M0 pasMeIleHHIO
M KOMIIOHOBKE TeXHOJIOrHYecKoro o60pyioBaHuA.

2.6.4. Ilpn HeoOXOZMMOCTH OIEHKA YCIOBHOH BEPOATHO-
CTH NOpAXKEHHs 9YeJIoBeKa MMPOBOAMTCA C YHETOM COBMECTHOIO
po3eitcTeus Gonee wem ommoro omacHoro ¢axtopa. Tak, Ha-
npUMep, U8 pacueTa yCJIOBHON BEPOATHOCTH MOPaXEHHA 1CI10-
BeKa NpH pealH3alu# CLEHApHs, CBA3AHHOIO CO B3PHIBOM pe-
3epByapa ¢ TerKoBOCITAMEHMIOMCHES KHAKOCTEIO (anee —
JIBXK) mon nmasneHHeM, HAXOAMLIErocs B o4are mnoxapa, KpoMme
TEIUIOBOI'O M3IYYEeHHsS OTHEHHOTO Iapa HeOOXOAMMO YYHTbI-
BaTk BO3JAEHCTBHE BOIHEI JIABICHHA.

VcIOBHas BEpOATHOCTH MopaxkeHus deinoeeka (yla) or
COBMECTHOIO HE3aBHCHMMOI0 BO3/IEHCTBHA HECKONBKHX ONMacHBIX
(hakTOpPOB B pe3yibTaTe PEATH3ALHH J-IO CHEHAPHA PA3BHTHA
[0’KaPOOTACHEIX CHTYAIMH onpezensieTcs no popmyine

h
Qyla)=1- H(I-Qigﬂca})& 2)

rae h — UHCIO paccMaTpHBAaeMBIX ONacHbIX ¢daxropos; Ok —
BEpOATHOCTH peanusanuy k-ro omacuoro daxropa; Ouu(a) —
yCIIOBHAS BCPOATHOCTL MOPAYKSHHSA k-M ONACHEIM GaKTOPOM.

Homenyuansuslil pUck é 30aHUAX 00beKma

2 6.5. BenuumHa NOTEHIHATHHOTO pHcKa Py, rog ", B i-M

NOMEHIEHHH 3JaHUS HIH NOKAPHOro OTCeKa 3/aHHd (manee —
3anmA) 00BEKTA onpeaenseTcs no popmye

p= i}QJQ@, 3)

rje J — YMCI0 CleHapHeB BO3HMKHOBEHHA INOXKapa B 3AaHHM;
Q; — yacToTa pealH3aluHa B TEICHHE roja Jj-ro cueHapHs moxapa,
ror”'; Ouy — yenoBHAS BEPOSTHOCT NOPAXEeHHs HeNoBeka IpPH
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ero HaxoXkAeHHH B i-M MOMELISHAR H peaJu3aluy j-ro ClieHa-
pHs nosxapa.

2.6.6, YenoBHas BEPOATHOCTH MOPAXKEHHA HENOBEKA Oy
ompenenserca no gopmyne

Quy =(1—Py)1-Dy), “)
rie Ps; — BEpOATHOCTh 3BAKYALHH JIOJCH, HAXOALIHXCH B i-M
MOMEMICHHY 30aHHs, [IPH peajlM3aluy j-ro CHEeHapHaA noxKapa;
D;; — BeposTHOCTE d(dexTHBHOH pabOTHI TEXHHUECKHX CPEICTB
no obecrnedennio 6e3201acHOCTH rojicH B I-M NOMEIIEHHMH TIPH
peaH3alliK j-ro CIieHapHs IoxKapa.

2.6.7. BepoaruocTs 3Bakyanuum P,; omnpeiensercs mno
hopmyne

Py =1=(1= Py (1 = Paoi): (5)

/i€ P5pj — BEPOATHOCTD DBaKyalHH JOfieH, HaXoAduHXCs B i-M
NOMELIEHHH 3/1aHHA, MO SBAKYAIMOHHBEIM IIYTSM MpH peau3a-
MM j-I0O CLeHApHS NoXapa; P, x;— BEPOATHOCTE BBIXO/1a M3 3]la-
HHg moaell, HaXoAAIMUXCd B i-M NOMELICHHH, Yepe3 apapHHHbIe
HJTH MHBIE BEIXOMEL

[Tpx OTCYTCTBHH JAHHBIX BEPOSATHOCTE Pp gy JNOMYyCKAETCS
npuHuMath paBHo# 0,03 npH HaiM9MH aBapHHHBIX HIH HHBIX
BeIXOZOB ¥ 0,001 mpH HX OTCYTCTBHH.

2.6.8. BepoaTHOCTD 3BaKyalldH [0 3BaKYAIHOHHBIM ITYTAM

P, pyonpeaeseTcs no popmyiie

Pl
, eclH fy; < 0,8Tgny <Ipy + Tuayps
til'l.:'l
Pyny =140,999, eciH fy; + Tusi < 0,8Teny, (6)

0,001, ecinn fp; = 0,874,
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/1€ Teny — BPEMS OT Hayaja pealH3alliy j-r0 CLieHapHs TokKapa
10 GNOKHPOBAHHS 3BAKyallHOHHBIX IyTEH B pe3yNbTaTe pacipo-
CTpaHeHHs HA HHMX ONACHBLIX (aKkTOpoB MOXKapa, HMEIOMIHX
MpeaeabHO JONYCTHMBIE Ui JIOAcH 3HavYeHus (Bpems Ol0KH-
pOBaHKA SBAKYALHOHHEIX MYTEH), MHH; fp; — pac4€THOC BpeMA
IBaKyalHH JOOAeil U3 i-ro NMOMENIEHHS NpPH j-M CIIEHApHH 110~
apa, MHH, Tyay — HHTCpBaJ BPEMCHH 0T Havana pealH3allHH
j-ro ciieHapus mojkapa 10 Hadana 9BaKyauHH JofeHd u3 i-ro
MOMEIEeHHS, MHH.

2.6.9. Bpems 0T Hayaja Moxkapa A0 Ha4aiga 3BaKyallHH
moneit T, MM 37aHui 6e3 cHcTeM OMOBEIIEHHUS ONpelenseTcs
1O pe3yJibTaTaM HCCe/I0BaHHs MOBECHHS JIFOeH MPH noxapax
B 3laHHAX KOHKPETHOIO Ha3HAYCHHA.

[lpn HaIMYMM B 3JAHAH CHCTEMbI OMOBCLICHHA JIOACH
0 1oape H yIpasjicHus dBaKyalueil moei B 31aHuAX (aaee —
COVYD) 1y, NPHHUMAETCHA PaBHEIM BpeMeHH cpabdaThIBaHHA CHC-
TEeMBI C yU4eTOM ee MHepuHOHHOCTH. [Tpu orcyTcTBHM Heobxo-
JUMBIX MCXOJHBIX JAHHBIX A ONpe/e/eHHs BPEMEHH Hauana
spaKyanun B 3naHuax 0e3 COYD 1,5, NONyCKaeTCs NPHHUMATh
paBubiM 0,5 MHH I 3Taxa nokapa M 2 MMH 78 BbIlle-
JICKALIHX dTaxeH.

2.6.10. Eciim MecTOM BO3HHKHOBEHHSA I10¥Kapa ABJIAETCH
3aIbHOE TMOMELIEHHe, rae moxap MoxeT ObiTe o0HapyxeH

OJHOBPEMEHHO BCEMM HaXONAIIHMHMCA B HEM JIOUbMH, TO Ty,
NIOMYCKACTCA NPUHAMATD PaBHbIM HYJIHO.

B 310M Cllyuae BEpOATHOCTS Py, onpenensiercs no popmyie
0,999, ecin fy; <0,8T55 e
0,001, ecnu fp; 2 0,8Tgy.

A0 =

2.6.11. Bpema or Hayasa noxapa a0 OJOKHpOBaHHA 3Ba-
Kyai[HOHHBIX MNyTeH B pe3yJbTATe pacnpOCTPAHCHHA Ha HHX
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omacHbIX (aKkTOpOB MOXKapa H pacdeTHoe BpeMA 3BaKyallHH
onpeaendloTca Mo METOAaM, NMPHBEACHHBIM B IPHIL 5 K Ha-
croseMy [locobuio.

PacueTHOe BpeMsi 3BaKyalHH /p; BHIMHCIACTCA NMPH Mak-
CHMAIBHO BO3MOKHONH pacdeTHOH YHCIEHHOCTH MOICH B 3JaHHH,
onpefenAaeMoii Ha OCHOBE PEINCHHH [0 OpraHH3alHH JKCIuya-
TAlMK 3aHud, 0T HauboJee yAICHHOH OT 3BAKyalHOHHKLIX BLI-
X0JIOB TOYKH i-ro nomemenus. Jlomyckaercs OnpeieieHue pac-
4YeTHONO0 BPEMEHH JBaKyalldd Ha OCHOBE 3KCIIEPHMEeHTATbHBIX
JaHHBIX,

Jing onpeneneHus YKa3aHHBIX BBILUIE BEIHYHH Tauy H fpy
JIOTIYCKACTCA JOMOMHHUTENBHO HCIOIB30BATh METOMBI, COJICP-
Halpecd B METOJHKAX ONpeac/iCHHA PacHcTHBRIX BCIIHYHMH Io-
JKAPHOTO PHCKA, YTBEPHKICHHBIX B YCTAHOBJICHHOM MOPAIKE.

2.6.12. Tlpu onpeneneHUH BETHYHH MMOTEHIIHATBHOIO PHCKA
s pabOTHHKOB, KOTOpbIE HAXOIATCA B 3/JaHHH Ha TCPPHTOPHH
00BeKTa, IONyCKaeTcs paccMaTpuBaTh JUIA 31daHHA B Ka4yecTBe
pacdeTHOro oauH Hambonee HeOGmaronpHATHBIH CLEHApHH BO3-
HHKHOBEHHS 10XKapa, XapakTepH3YIOUHHCH MaKCHMAIBHOH yC-
JIOBHOH BEPOSATHOCTBHIO HOpaX(eHHs dHenoBeka. B sTtom caydae
pacuerHas YacToTa BOZHMKHOBEHUA TMOXapa NpHHHMAETCs paB-
HOil cyMMapHOH 4acToTe peajiH3allHid BCCX BO3MOMKHBIX B 3la-
HHHU CLIEHApHEB BO3HHKHOBCHHA MOkapa.

2.6.13. Bepostocts Dy addexTuBHOi paboThl TexHHYe-
CKHX CpecTB 110 ofecnedeHuio noxapHol 0e30macHOCTH i-10
NOMEINEHHA MPH PEAIH3alHH /-T'0 CLEHAPHA I0XKapa Onpeneis-
etcs no (opmyne

K
Dy=1- E(l—ﬂ,_;,-k), (8)

rfe K — 4Hcio TeXHHYECKHX CPeJICTB ITPOTHBOIIOKAPHOH 3allMThI,
Djjx — BEpOATHOCTE 3P PeKTHBHOIO cpabaTbiBaHHsA (BHIIOIHEHIS
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3ajiaun) k-ro TEXHHYECKOTO CPE/ICTBA IPH j-M CLEHApPHH NOKapa
118 i-ro MoMEIUSHHA 3/IaHHA.

[lpn OTCyTCTBMHM AAHHBIX MO 3(HEKTHBHOCTH TEXHUHC-
CKHUX CpeJICTB BesuMHEL Dy N0NyCKaeTes MPHHHMAaTh paBHBIMH 0.

2.6.14. ITpu ompeaencHun 3Hauenuil Dy cnenyer y4uThl-
BaTh TOJBKO TEXHHYECKHE CPEACTBA, HANPaBICHHBIC HA obecme-
yeHue noKapHoil Oe30nacHOCTH HAXOAALIHXCA (aBaKyHpyro-
mMxcs) B i-M IOMEIeHHH 3/1aHHA NI npH pealH3alHH
j-ro cienapus noxapa. [Ipa 3ToM y9HTHIBAIOTCA CICAYIOLIHE
MEPOIIPHATHA:

- IpHMeHeHHe 00HeMHO-ILIAHHPOBOYHBIX H KOHCTPYKTHB-
HBIX peineHuil, obecnevnBaOINX OrpaHHyueHHEe pacnpoCTpaHe-
HH ToKapa B 0e30macHy0 30HY (IIpH OpraHu3alaH dBaKyallnu
B 6E30MacHyI0 30HY);

- HAIM4YHe CHCTEM MPOTHBOABIMHOM 3aIHTBEI PACCMATPH-
BAEMOr0 NMOMeIeHHA ¥ MyTeH 3BaKyalHH,

- MCIONL30BAHKE ABTOMATHYECKHX YCTAHOBOK MOYKapHOH
curnamsanus (nanee — AVIIC) B coueranuu ¢ COYO;

- HAIHYHE YCTAHOBOK IIOMKAPOTYIICHHA B I[IOMCINCHHH
ouara noxapa.

[Ips onpejcieHyH YCHOBHOH BEPOATHOCTH MMOPAKEHHA
mojiel. HaXOMAUIMXCs B MOMEIIEHHH o4ara rnoxapa, HE Jomyc-
KaeTcs YUHTHIBaTH HAMYME B oToM nomemennn AYIIC u COVYD
(33 HCKJIIOUEHHEM CITy4YaeB, KOr/a M0XKap HEe MOXET OLITH OOHA-
pyJKeH OJHOBPEMEHHO BCEMH HAXOJALIMMHUCH B TIOMCIUCHHH
MOABMH), 4 TAKXKE YCTAHOBOK IOXKApPOTYIICHHA, cpabatbiBanHe
KOTOPBIX JIOMYCKAeTCH TOIBKO MOC/E dBAKYAlHH HAXOAALIUXCHA
B 3alMINAeMOM IOMELICHHH ojel (HanpuMep, NpH HAJIHIHH
yCTaHOBOK MOPOIIKOBOIO, razoBoro H a3pOo30JIBHOTD MOMKapo-
TyIIeHHs, & TaKke KOMOHHHPOBAHHBIX YCTAHOBOK, HCIO/B3YIO-
WX yKa3aHHbIC OTHETYIAIHE BEIIECTRA).
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Huousuoyansuslii HONCAPHLII PUCK 8 30AHUAX
U HA meppumopuu obvexma

2.6.15. UnpuBuayanbHelil moxkapHbeii pHucK (1anee — WH-
JAMBHIYANBHBIA PUCK) JUIs paDOTHHKOB OOBEKTA OIEHHBAETCH
9acTOTOH MOpa)keHHA oOlpejiesieAHoro paboTHHka oObexTa
onacHeIMH (akTopaMu HoXkapa, B3pLIBa B TCUEHHE rofa.

Obaacty, Ha KoTOpEIE pazbuTa TEppUTOpHA 00BEKTA, HY-

MEpYIOTCH
o PR |
PabotHukna 00bexTa HyMepyloTes
m=1 ... M

Homep paboTHiKa m OQHO3HAYHO ONpENENAET HAHMEHO-
BAHHE JOKHOCTH Pﬂﬁﬂ'IHHEﬂ, €ro KarcropHr H [ApPYruc oOco-

GeHHOCTH ero mpodecCHOHANBLHOH eATENBHOCTH, HeoOXo/u-
MBbIC JUIS OLCHKH noxkapHoH OesomacHOCTH. JlonmyckaeTcs npo-
BOJHTE PacyeT HHIHUBHIYANLHOIO pHCKa Juia paboTHHKa oObexra,
OTHOCH €ro K OIHOH KaTeropHH Hanbolee onacHol npodeccHu.
2.6.16. BenmmuiHa HHAHBHAYATLHOIO pHcKa R, mﬂ"', ik |
pabOoTHHKA m IIPH €ro HaxoXx/EHUM Ha TEPPHTOPHH 00BEKTa

onpenensercd no gopmyne

R = 3 GinP ), ©)

i=]
rae P(i) — BenM4MHA NOTEHIHAIBHOIO PHCKa B i-# obmacTu Tep-
PHTOPHH OOBEKTA, TOJ '3 Gin — BEPOATHOCTH NPHCYTCTBHS pa-
GoTHHKA m B i-i 061aCTH TEPPHTOPHH 00BEKTA.

2.6.17. BenmuuHa MHIMBHAYATSHOTO PHCKA Ry, TOX . LIS
paGoTHHKA m TPH €ro HaxXOXKJICHHH B 31aHud 00BeKTa, 00Y-
CJIOBJICHHAS ONACHOCTBIO II0KAPOB B 3JaHHH, ONpE/eNseTcH
no hopmyine

N
Rm = ZRQI’M: (lﬂ}

i=1
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rne P, — BeMdHHA IOTCHUMANBHOrO PHCKA B i-M MOMEIICHHH
3JaHHA, TON ; Gn — BEPOATHOCTH TPHCYTCTBHA paGoTHHKA M
B i-M ToMenienun: N- — 9HCIIO MOMEIIECHHH B 3/aHHH H COOpYy-
JKEHUH.

2.6.18. UnauBiyaibHblii pucK paboTHHKa m obbexTa
onpeenseTcs KaKk CyMMa BEIHYHH HHIMBHIYaIBHOrO pHCKA
MpH HAXOMAEHHH paGoTHHKA HAa TEPPUTOPHH H B 31aHUAX 00b-
eKTa, onpeeneHnsX 1o (gopmyaam (9) u (10).

2.6.19. BeposTHOCTE G ONpEACAACTCS MCXOAS U3 JIOJIH
BpeMeHH HAXOJKIEHHs pacCMATPHBAEMOrO HEJIOBEKA B OTIPEAC-
nenHoi 0bmacTH TepPUTOPHHA HW/MIM B i-M INOMEIICHHH 3[aHHA
B TeYeHHE roja Ha OCHOBE PEIICHHH IO OpraHH3aldH dKCILTya-
TALMA | TEXHAYECKOro obciyxuBanna 000pya0BaHHA H 3aHui
obneKTa.

HHoueudyansHolii U COYUATLHBIL RONCAPHBIN PUCK
¢ ceiumeOHoi 30H€e 60.au3N OTvEKMA

2.6.20. [Ing mojel, HaXOAAIIHXCA B cenuTeOHOM 30HE
BOIH3H 0OHEKTA, HHAMBHAYAILHBI MOKapHBId pHCK (Aamee —
HHTHBH/IYQIbHEI PHCK) NPUHAMACTCS PABHEIM BC/IMYHHAM N0~
TeHTHATRHOTO PHCKA B 2TOM 30HE C YYETOM JIO/IH BPCMCHH IIpH-
CYTCTBHS JOJeH B 31aHHAX M COOPYKEHHsAX BOMH3H IPOH3BOA-
CTBEHHOTO 00BEKTA!

- 1S 3naHMi | coopyxeHuH Kiaccop @1 mo QyHKIHO-
HATBHON MOMKAPHOH OnacHoCTH — 1;

_ st apanmii ¥ coopyxenuil knacco ®2-@5 mo QyHk-
[IMOHATBHON TMOYKAPHOW OMACHOCTH C KPYIIOCYTOYHBIM DPEAKH-

MOM paboTsl — 1, IPH HEKPYIJIOCYTOYHOM PERHME pabotTsl — 10
BpPEMEHH TIPHCYTCTBHMA JIIOJACH ONpEACIACTCA B COOTBETCTBUH

C OpraHM3alOHHO-PACTIOPA/MTEIbHBIMH JIOKYMCHTAMH  JI7IA
THX 3JaHHil H COOPYKCHHH.
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2.6.21. Jlnst oObeKTa COLMAILHBIN MOKAPHEI PHCK (Haiee —
COLHANBHBIH PHCK) IMPHHHMAETCS PaBHBIM YACTOTE BO3HHKHO-
BeHMd coObrTui, Benymmx k rubemm 10 u Gonee yenosex.

Hns mope#i, Haxomdmuxca B cenutTebHON 30He BOMH3M
oDBeKTa, COIHANBHBIA PHCK S, rog OTMpeAenseTes no popmyne

L
§=3.0, (11)
J=1
rfie L — 4HClio ClleHapHeR pa3sBHTHS TOXKAPOOMACHBIX CHTYaIHii
(mosxxapoB), /Ui KOTOpBIX BBINOJHAETCA yciaosue N; = 10; N, —
cpemHee 4ucno morubiuX B cenureOHOH 30He BOMHM3H 0OBeKTa
MoneH B peaynkTaTe BO3NECHCTBHA ONAcHBIX (aKTOPOB NoKapa,
B3pBIBA MPH peAIH3ANHH /-I'0 CIIEHAPHA.
2.6.22. Benuanna N; onpenensercs no gpopmyne

!
NI=EQ¢:!9'HH (12)

i=l
rae J — xonudyecTso ofnacTeli, Ha KOTOpEIE pasfielleHa TepPPHUTO-
pus, nprieraomas K obsexry (7 — Homep obnactu); Oy — yeiIos-
Hag BEPOATHOCTE TIOPayKeHHA YeJI0OBeKa, Haxojgumerocs B i-if o6-
NacTH, ONAacHBIMH (aKTopaMH MpH peATH3alHH j-T0 CICHAPHS;
M; — CpellHee YHCJIO II0AeH, HaxXOAIIHXCA B i-i obnacTu.

Huousudyanbhstii u COYUANBHBIE RONCAPHBII PUCK
ONA TUHEUHOU 4acmu MazUCMpansHbix mpyGonpo6odoe

2.6.23. BenumHa NOTEHIHATEHOTO prcka P(r), roa ', B OHpe-
JENeHHOH TOYKE Ha PACCTOAHHH 7 OT OCH MAarHCTPAIbHOIO TPYy-
Oonposoja onpeaenserca no popmyne

K *2 fk
P(r)= iglﬁm}Qﬁ | Onopit (x, ), (13)
_‘f= = X1 jik

rae A{m) — ynensHasi 4acToTa pasrepMeTH3alHH JIHHeHOH yacTH
MardcTpansHoro Tpybonporosa uid j-TO THIA pasrepMeTH3a-
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{HH HA YYaCTKe M MATHCTPaILHOTO TpyOOompoBOZa, rog ' M7
Ko — 4MCIO cleHapHeB pa3sBHTHA NOKApPOONAacHOH CHTYalHH
un| moskapa. TIpH 5TOM HOUIENKAT PACCMOTPEHHIO JUIA Kay1010
THTIA PA3TEPMETH3ALMH CIeAYIOIHKE CLCHAPHI: jaxensHOE Io-
peHme, 110Kap NpoJuBa (1A HCTEHCHHA WUAKOH Gassl), moxap-
BCIBIIIKE, CrOpaHHe ra3onapoBO3AYINHOH CMECH B OTKPBITOM
MpOCTpancTBe; Jo — YMCIO PaCcCMATPHBACMBIX THTIOB pasrepme-
tisauuu; O — YCIOBHAA BEPOATHOCTL pealn3allii k-ro cuena-
pHS Pa3BUTHA MOKAPOONACHOH CHTYalHH (moxapa) 1 j-ro TH-
na pazrepmernsaui; Ouopk(X, r) — yCJIOBHAs BEPOATHOCTH MO~
padkeHHA 4e/ioBeKa B PACCMATPHBAEMOH TOUKE Ha PACCTOAHMU 7
OT OCH MariCTPAILHOTO TPyOOIIPOBO/IA B PE3Y/ILTATE peaild3altin
k-ro ClieHaphs Pa3BUTHA TOKAPOONACHOH CHTYalHH (mosxapa),
mpousomie;eil Ha Y4acTKe MarucTpaibHOro Tpybonposoia
¢ KOOPIHHATOH X, PAcMoJIOKEHHOH B Mpezenax yHacTka BITUSHUA
k-ro cuenapus pa3BHTHS HO)Kapa Juii j-T0 THIA pasrepMeTH3allHH;
X1jks X2k — KOOPAMHATHI HaYana M OKOHYAHH: y4JacTKa BIHAHHS.
['panuilsl y9acTKa BAMAHHA ONpPEAE/LHOTCS LU k-ro cueHapHs
pa3BUTHS [0XKAPOONACHOH CHTYallHH (moxapa) W3 yC/IOBHHA, 9T0
30HA MOpaXEeHHs ONacHLIMM (haKTOpaMH nokapa (B3pbIBA) IIPH
aBapHH HA MArHCTPAILHOM TpyBOnpoRroJie 3a NpeacaaMa 3Toro
y4acTKa HE JIOCTHIaeT paccMaTpPHBACMOH TOUYKH HA PACCTOAHHHM F
OT OCH MarHCTpaIbHOro TpyoonpoBoza. Jlomyckaercesl MPOBOIMTE
MHTErPHPOBAHHE N0 BCel JUTHHE TpybonpoBoaa.

PexoMeH/IVeMEli MeToll onpe/e/eHHs Y/CAbHBIX HacToT
pa3HYBBIX THNOB pa3repMETH3AHH MAardCTpaIbHOTO Tpy0O-
NpoBOJia IPUBEACH B NPHIL. 2 K HACTOALIEMY [Mocobuto.

Unucno paccMaTpMBAEMBIX CLHEHAPHEB Pa3BHTHA MNOKAPO-
onacHoH cHTyaluH (MoXapa) npH pasrepMeTH3allHH JMTHHEHHOH
Y4CTH MArdCTpaIbHOTO TPyOOMpOBOJA, YCIOBHBIE BEPOATHOCTH
Oy ¥ Qnopik (X, ) ONPEAEAIOTCA B 3aBHCHMOCTH OT cienuuKH
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MOXapHOH ONACHOCTH MarkCTPaJBHOIO TpyOOIpOBO/Ia H TpaHC-
HOPTHPYEMOIQ BELIECTBA.

2.6.24. Unpmsujyansheiit pack s paboTHHKOB, obciy-
KHBAIOLIMX JIMHEHHYIO 4acTk MarucTpalibHOro Tpydorporoa,
OTpesieNnsieTcs B COOTBETCTBHH ¢ myHKTamu 2.6.15 u 2.6.18
Hactosmero [locobus.

Jlna nronei, Haxoasguuxca B cenuTeOHOH 30He BOMM3M
THHeHHOH 4YacTH MardcTpalbHoro TpybonpoBoma, HHOHBHIY-
ankHEIH PHCK OnpejieNndeTcd B COOTBETCTBHH ¢ NyHKTOM 2.6.20
HacTosiero ITocobus.

2.6.25. ina mopnel, HaxoAsuxcs B cenuTeOHOH 30HE
BONIM3M JMHEHHOM yacTu MarucrpanbHoro Tpybonposona, co-
nManbHBIE pacK S, rox ', onpenensiercs no Gopmye

8§ =max{51,52,...s8p:., 50} (14)

rae S, 82, Sp, Sp — BENHYHHB! COMHAILHOIO PHCKA IS pasiiny-
HBIX MOTEHIHANBHO OMACHBIX YYACTKOB MHHEeHHOo# wacTH maru-
cTpaibHOrO TpybonpoBoaa, rox onpeaenAeMple B COOTBETCT-
BHH ¢ 1. 2.6.21 u 2.6.22 nactosmero [locodns: O — konmyecTro
INOTCHIHAIBEHO OIIACHEIX YYaCTKOB JTUHEHHOH YacTH MAarucr-

PaIBHOIO Tp}’ﬁﬂﬂpﬂﬂﬂﬂa;
KommgecTBoO NMOTEHIHANEHO ONMACHBIX YHACTKOB JTHHEHHOH

4YacTH MarucTpajbHOro TpyOOMmpoBO/ia ONpe/Iensercs Ha OCHOBE
aHAM3a IaHa TPAcCchl MAarHCTpalIbHOro Tpybonposoaa u mnpn-
jerarouiedl K Hed TeppHTOpHH. | paHHWIB! MOTEHUHATBHO Ofac-
HbIX Y4aCTKOB JIHHEHHON 9acTH MarncTpaibHOro TpyoonpoBoa
ONpEACNAOTCA H3 YCIOBHSA PacloOkKeHHA BOJM3HM HAX Hace-
JIEHHBIX NYHKTOB, 3JaHHM M COOPYXKEHHI, He OTHOCALIHXCH
K MarucTpaabHoMy TpyOONpoBOJaY, PACHOJIOMKEHHLIX Ha pac-
CTOSHHH MeHee 3HAYeHHil, pernaMeHTHPOBAHHBIX HOPMATHE-
HbIMH JIOKYMEHTaMH I10 MoKapHoii 6e30nmacHOCTH.
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3. THIIOBBIE IPUMEPBI PACYHETOB
BEJIHYHH IOKAPHOT'O PUCKA
AJIA TIPOU3BOJACTBEHHBIX OBFBEKTOB

3.1. [Ipumep pacuera If NPOH3BOJICTBEHHOT0 3AAHKHN

PaccmarpuBaeTca OZHOSTAXKHAS KOHTPOIUIEPHAS YIIpaB-
JICHHSA TEXHOJIOIHYECKHMM 11pOLIeccaMi Ha TPOH3BOJICTRE,

B paccmarpuBaeMoM 31aHUH PACTIONIOKEHI:

- TOMelIeHAe KORTPOJLICPHOI ILIOWabIo S = 72 M%;

- TIOMEIIEHHE JTEKTPooBOpYA0BaHNS IIOMATBI0 S = 44 M°:

- nomemenue Tpanchopmaroproii S = 104 M°;

- KopHziop S = 20 M°;

- TaMByp S = 4,5 m”.

[Inan paccmaTpHBaeMOro 34aHHs NpejicTaslieH Ha puc. 3.1.1.
Beicora nomemenuii coctaBnger h=5M. llupuHa ABCPHBIX
POEMOB B PACCMATPHBAEMOM 3[aHHH cOCTamBiseT a = 1 M, Bbl-
COTa JABEPHEIX TPOEMOB cocTaBiger b = 2 m.

Pue. 3.1 1. [lhan paccmampusaesmozo sdawun:

| — nomewgenue konmponaepnon,; 2 — nomewjenue
snexmpoobopydosanus; 3 — kopudop; 4 — mawbyp;
5 - nomewerue mparcdopmamopwoi
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TpeGyercs ONpe/e/IUTs PacuyeTHbIC BEJHYHHEI MOTEHIN-
ATBHOINO MOKAPHOIO PHCKA B MOMEMICHHAX PacCMarpHBacMoro
3aHis H HHIMBHAVAILHOIO MOKapHOTO PHCKA JUIA MEpcoHana,
obcayxuBatoniero 3jganue. Jns pacuera 3HaueHWH NOTCHLH-
aNMLHOTO PHCKA PaccMaTpWBAKOTCS CLEHApHH MPOCKTHLIX MOXKa-
POB, 110 KOTOPBIM MO¥ap MOJKET BOSHHKHYTH B K&¥/IOM H3 IO-
MEIIEHHUH 31aHN5,

Uexons u3 nonoxenuit m. 33 meroauku [1] nag ompene-
7eHMs BpeMEHH OT Havala rnokapa 10 ONIOKHpPOBaHHA JBaKya-
[MOHHBIX NyTeH B pe3yJbTaTe pacipoCcTpaHEeHMA HA HHX Oonac-
HBIX (aKTOpOB nojkapa JOMyCKaeTcs AONOJHHTCIBHO HCHOJb-
30BaTh METOJLI, COJEpKAalHecs B METOJHKAX ONpEae/IeHHs
pacyeTHBIX BeJIHYHH TOKAPHOTO PHCKA, YTBCPAKICHHBIX B yCTa-
HOBJIEHHOM Topszxe. PacyeT pacmpocTpaHeHHs onacHBIX (ak-
TOPOB MOYXapa A/s CLieHapueB mpoekTHoro noxapa Ne 1 i Ne 2
NPOBOAMTCA ¢ MOMOIIBIO 30HHOH MOJENHM MOXapa B 3JaHHH
B COOTBETCTBHM ¢ MeToaukoil [16], mng cuenapus NMpOEKTHOTO
noxkapa No3 — C NOMONIBIO HHTErpambHOH MOACIH MOXkapa
B 3/aHUH B COOTBETCTBHHM ¢ [1].

3.1.1. Pesyasmamsi onpedeeHus nomeH yuaibHozo
HONCAPHO20 PUCKA 8 PACEMampueaemMom 30anul

Cuenapuii Ne 1. Ouar noxapa BO3HHKaeT B NOMELICHHH
KOHTpOJLIEpHOM (pue. 3.1.1, mo3. 1), IlmaMa pacnpocTpaHAeTca
110 TOPIOYMM MATEPUAIAM TOMEIIEHHs (IMEKTPOTEXHHICCKAE
MaTepuatsl, KapOOIHT, TEKCTOJHAT), OHar MnoxXapa pacupocTpa-
HHETCHd M0 MOPU3OHTAIBHON ILUIOCKOCTH PaBHOMEPHO paclipeiic-
JleHHOrO MatepHana B Buje kpyra. Han ouarom noxapa gopmu-
pyeTcs KOHBEKTHBHAS Ko/JI0oHKA. KOHBeKTHBHAA KOJIOHKA, MOJI-
HUMASCh HAJ OUYATOM I103Kapa, TOCTUIaeT MOTOJIKA H PaCTEKacTCH
nc Hemy BeepHo# cTpyedl. QOpPMHpYETCA 3a/bIMICHHAA 30HA,
KoTOpas 3amonHseT Bech oObeM noMemendsa. B pesynsrare
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paciipocTpaneHus onacHbIX (akTopoB noxkapa GIOKHPYIOTCH
OnacHeIMM (paKTOpaMH NOXapa 3BaKyalMOHHBIC BBEIXOABI H3
NOMEHICHHS,

HacToTa BO3HHKHOBCHHA M0XKapa B PaCCMATPHBAEMOM TI0-
MEIIEHAHH NMPHHHMAETCH C ONpeAeeHHEIM 3al1acoM Ha/eKHOCTH
cornacHo Ttabm. I12.5 mpun. 2 wactosmero I[locobus kak s
anexTpocranumit O;= 2,2+ 107° M >-rox ', uro B pacueTe Ha BCIO
IOk HOMelleHns JaeT: &5 =2,2-107-72=1,6-107 roa .

[TapameTph! [Uisi pacdeTa 10 30HHOH MOJENH NPHHHMAEM
caenyromamu [10]:

- HH3MWasA Tela0Ta Cropanus 20,9 M]Dx/xr

- THHEHHASA CKOPOCTh MIIAMEHH 0,0125 m/c

- YAeIbHasd CKOPOCTh BRINOPaHMs 0,0076 kr/(M° - c)

- npIMooGpasyromas cocobrocts 327 Him- M*/kr

- norpednenue O, 1,95 kr/kr

- ko3 punmenT noaHors: cropanus 0,95
BrrnenenHe rasa:

-CO, 0,375 kr/kr
-CO 0,0556 kr/kr
- HCI 0,0054 xr/xr

Hioke mpuBeneHEI pe3yJILTATLI pactiera BpeMeHH OIOoKH-
pOBaHHs 3BaKyallHOHHBIX BBIXOJOB B-MOMCIIEHHAX PACCMATpH-
BaeMOoro 3/JaHH4.

PacueTHoe Bpem# BaKyallHH M3 NOMELIEHHA KOHTPOJLUIep-
HO# (puc. 3.1.1, mo3. 1) cocraenser #,; = 0,1 MuH = 6 ¢c. Bpema
OT Havalia 1oxapa 10 Ha4yaia IBaKyalHH /TIOACH Ty, NPHHHMAacM
KaK JUIs mOMeleHHs odara mokapa pasHemM 0 c. BepoatHocts
9BAKYalUH 10 9BAKYAIIHOHHEIM IIYTAM cocTaBisier P,y = 0,999,
TaK KaK BAIMOJHEHO YCIOBHE

fpij + Tusij =6 ¢ < 0,876 = 0,8-104 = 83,2 c.
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TabGauya 311

PesyabTaThl pacuera BpemMen OiioKHpoBaHHA
IBAKYANHOHHLIX BLIXOA0B B IOMELIEHHH KOHTPO/LIePHOH
(pue. 3.1.1, noa, 1)

[Mapamerp Inaucuue
BricoTa, M 1,7
Bpems Grokuposanus, c:
MO NOBGLIEHHOH TEMTIEpaType He nocturaerca B Tedenne 1800 ¢
no notepe BHAMMOCTH 104
Mo NOHHAEHHOMY COJEPHAHHIO 104
KHCTOpoaa
no Xeo, He noctaraerca B reuenne 1800 ¢
o Xcu 189
no Xy 301

IIpuHHMaeM BepOATHOCTHL BRIXOJA M3 3[aHMd JIONEH, Ha-
XOJAIMXCS B PACCMATPHBAEMOM NOMEINeHHH P, .;, Yepes asa-
pHiHBIE BRIXO/EI paBHOH P, = 0,03. Takum obpazom, Bepoar-
HOCTH 3BaKyALlHH JIIOJEH, HaXOJSIHXCAS B paccMarpHBAEMOM
nomenieHuu Py, cormacuo ¢opmyne (5) pasHa

P1§f= J =1~ Pa.ng'.r')(l =8 Pﬂ.ﬂ-‘f) = 0599,

ITpuuumaem sepositHocTh ddexTirHON paboTel TEXHH-
YECKMX CpeicTs 1o ofecnedyeHHo TokapHOH Oe3onacHoCTH
paccmarpuBaemoro nomenienus Dy = 0. B pesynprare yciiosnas
BEPOATHOCTh NOpaxeHHA 4YcnoBeka (Jy; B paccMaTpHBaeMOM
MOMELIEHHH NpH pewiH3alMH JaHHOro CHEeHapH#A mojKapa co-
rinacHo opMyne (4) cocrapinger

Qa4 = (1 — Py)(1 — Dy) = 0,001,

Taxum obpazom, uMeeM BKIaJ B MOTEHUMANLHBIA 1107Kap-
HBEIH PHCK B paccMaTpHBaeMOM MOMCIICHHH OT AaHHOIO ClieHa-
pHsl MOXKApA B COOTBETCTBHH ¢ hopMy ot (3):

Pi=0;04=16-107-0001=1,6-10"roa™".
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Tabauya 3.1.2

PesyabTarsi pacyera BpeMenH 6.IOKHPOBaHHA
IBAKYAUHOHHLIX BLIXOAO0B B MOMEIeHHH NeKTpoobopynosanus
(pne. 3.1.1, moa. 2)

IapameTp 3uaqenne
Bricota, M 1.7
Bpema OnokHpoBaHuA, cC:
N0 NOBBILLEHHOI TEMIIEpaType He socruraercs 8 teqeHue 1800 ¢
N0 NOTEPE BHAHMOCTH 319
MO NOHHKEHHOMY COAEPKAHHIO He nocturaercs B Tevense 1800 ¢
KHCAopoaa
no Xco, He pocturaerca B Teuenue 1800 ¢
no Xco 086
no X}{c] 1281

PacueTHOE BpeMs dBAKYALIHH M3 MOMEIIEHHS 1eKkTpooho-
pynosauus (puc. 3.1.1, no3. 2) cocrasnser fy; = 0,05 Muu =3 c.
BpeMs or Hauana mojkapa A0 Havana 3BaKyalMH JOACH Ty.y
npuaaMaeM paseeiM 0,5 mun = 30 ¢. BeposTHOCTh 3BaKyaluu
10 3BAKYAIlHOHHBIM OYTAM cocTaBiger Fsg; = 0,999, tak Kax
BEITTOITHEHO YCJIOBUE

b+ Tuay =3 +30=33 ¢ £0,87,; = 0,8-319=255c.

IlpuruMaeM BepoATHOCTH BHIXOAA W3 3JaHHA JIIOAEH, Ha-
XOMHUIMXCH B PACCMATPHBACMOM NOMEIICHUH P,y uepes aba-
puiiHbIe BRIXO/IbI paBHOH Py, = 0,03, Takum obpazom, Beposr-
HOCTh JBaKkyallHH MOJcH, HAXOMMIIMXCH B paccMaTpHBacMOM
nmoMeimenuy P,;, cornacao gopmyne (5) pasHa

P&y‘ =R e Lo Pa.ng';'){l — Pywy) = 0,999.

[TpunumaeM BepoATHOCTH db(eKTHBHOH pabOTE! TCXHH-
YEeCKMX CcpelcTB 1o ofecnedeHH0 NoxapHoH OeszonacHocTH
paccmarpusaemoro nomemterus Dy = 0. B pesynsrare yciosnas
BEPOSTHOCTE Nopaxenns 4venoseka (Jyy B PaccMATPHBAaEMOM
NOMELEHHH TIpH peayiM3allii JanHOro ClleHapus noxkapa co-
rnacHo ¢opmyiie (4) cocrasuser

Ouiy =1 — Pyy)(1 — Dy) = 0,001.
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Taxkum obpaszoM, HMeeM BKJIA B NOTEHITHAILHBIH M10Kap-
HBIH PHCK B paccMaTpHBAcMOM MOMEIIEHHH OT JAHHOrO ClieHa-
pH4 moXkapa B COOTBETCTBHH ¢ Gopmyiofi (3):
Py=0Qa=1,6-107-0,001 =1,6-10° roa ™.
Tabruya 313

PesyasTarsl pacyera speMenn GnoxkHpoBanKs
IBAKYAUHOHHBIX BIX0OA0B B Kopuaope (puc. 3.1.1, nos. 3)

[Tapamerp 3nagenmne
BricoTa, M 1,7
Bpesma GnokuposaHus, c:
Mo NOBLIIIEHHON TeMneparype He nocteraerca B reuenue 1800 ¢
M0 NOTEpEe BUAHMOCTH 164
N0 MOHWKEHHOMY CONEPKaHHIO He nocturaerca B Teuenne 1800 ¢
KHCOpONA
no Xeo, He nocruraerca B Teyenne 1800 ¢
mo X; 0 393
o XH£| 548

Pacuernoe Bpems sBaxyalHy H3 kopHopa (pHc. 3.1.1, mos. 3)
C Y4eTOM BpEMEHM Hayala 3BaKyaldH Ty,; H PacyeTHOro Bpe-

MEHH IBAKYAITHH K3 MOMEIeHHs 3eKTpoobopyaoBanus (puc. 3.1.1,
nos. 2) &y cocrasuser fy; = 0,08 muu = 35 ¢, BeposaTHocTs 9Ba-
KyanH 10 JBaKyallHOHHBIM NYTAM COCTaBiAeT P,gu; = 0,999,

TAK KaK BBEITIOMHCHO YCJIOBHE

fp!';' e Ty = 3S5¢ < ﬂ,g'ﬂm;j; G,B ‘164 =131 c.

[IpurnmaeM BEpOATHOCTH BBIXOJA M3 3/aHAA JIIOJACH, Ha-
XOJSLIMXCSE B paccMaTpHBaeMoOM NOMEIeHHH P, ., Jepes apa-
puiiHbie BBIXOB! paBHOH P, .; = 0,03. Takum oGpazom, BeposT-
HOCTb SBAKYAUHUH JIKOJIeH, HAXOSUIMXCA B paccMarpHBaeMoM
nomenienun Py, cornacao gopmyne (5) paHa

Pyy=1=(1 = Pyny)(l = Pysy) =0,999.

IlpunuMaeM BepoATHOCTE 3D@EeKTHBHOH pabOTEl TEXHH-
YECKHX CPeACTs Mo 00eCHCYCHHIO NoKapHCeH 0e3011acHOCTH
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paccmaTpuBaeMoro nomenienus Dy = 0. B pesynsrare yclosHad
BEpOATHOCTH MOpaxeHns Henosexa gy B paccMarpHBacMOM
MOMEIICHHH MPH peaTH3aluy JaHHOTO CclieHapHs ToXkapa co-
rnacHo opmyne (4) cocTasiser

Quy= (1 — Pay)(1 — Dy) = 0,001.

Takum ofpazoM, HMeeM BKJaj B NOTCHIHAIBHBIH NOXKap-
HEI PUCK B pacCMATPHBAEMOM MOMEILIEHHH OT JIAHHOIO CIEHa-
pHs ITOkapa B COOTBETCTBHHE ¢ hopmyinoi (3):

Py=Q04=1,6107-0,001=1,6-10"rox .

Ta6auya 314

PesyasTathl pacyeTa BpeMeHH OI0KHPOBAHHA
IBAKYALUHONHBIX BRIX010B B Tambype (puc. 3.1.1, nos. 4)

IMapamerp 3uaveHne
BricoTa, M 1,7
Bpewms GnokupoBaHus, C:
[0 NoBLILICHHON TeMnepaType He nocruraercs B Tedenne 1800 ¢
110 NoTepe BHANMOCTH 193
[0 MOHWKEHHOMY CONEPKAHMIO He mocturaercs B Teuenne 1800 ¢
KHCNopoaa
no Xco, He nocturaerca B tevenne 1800 ¢
o X{,‘ﬂ 512
10 Xycy 678

PacyeTHoe Bpems 3BaKyalmu H3 Tambypa (puc. 3.1.1, 103. 4)

C Y4E€TOM BpPEMCHM Had4aja IBaKyallHH Tys; H pacHeTHOro BpE-
MEHH SBaKyaIliH U3 MOMeITeHHs 3neKkTpoodopyosarus (puc. 3.1.1,
o3. 2) tpy cocrasnsier fp; = 0,1 Mun = 6 c. BepoaTHOCTE JBa-
KVallHH TO YBAKYAUHOHHBIM MYTAM COCTaBIACT P oy = 10,999,
TaK Kax BEIIOJIHEHO YCIIOBHE

b + Tuoy = 36 ¢ 0,876 = 0,8 193 = 154 c.

[IprHEUMaeM BEPOATHOCTH BHIXOJA H3 37aHHA nmoaei, ua-
XOJAIMXCA B PACCMATPHBAEMOM TOMEIEHHH Py gy, U€pe3 apa-
pHiiHBIC. BRIXOABI paBHOR Pygy = 0,03. Takum obpazomM, BEpOAT-
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HOCTh JBaKyallHH JIOJEH, Haxo[fuuxcis B paccMaTpHBaEMOM
noMemeHun Py, cornacHo hopmyne (5) pasua

P'm' =] “‘{_1 L2 Pg_m_‘lf){] o PJ]_H{'I'} T [],999.

[IpuauMaeM BeposTHOCTL 3()(eKTHBHOH paboTel TEXHH-
YeCKHX cpejacTB no ofecled4eHHIO MOXKapHOoi GesomacHocTH
paccMaTtpuBaemoro nomeienus Dy = 0. B pesynbrare ycioBHas
BEPOATHOCTh HOpaxeHus 4eioseka (g B paccMarpHBacMOM
NMOMEINCHHH MNMpH pealH3allHH JaHHOI0 CHECHApHA NoMapa co-
rnacHo dopmyne (4) cocrasnger

O = (1 — Pyy)(1 — Dy) = 0,001.

Takum o0pazom, HMEEM BKJIaJ B MOTCHIIHATLHEIH MoXap-
HBIH PHCK B pacCMarpHBacMOM MNOMCIICHHH OT JJAaHHOTI'O CIcHa-
pH# No¥kapa B COOTBETCTBHHU ¢ (hopmyioit (3):

Py=0Q0u=16-107-0,001=1,6-10" roa™.

Cuenapnii Ne 2. Oyar noxapa BO3HHKAeT B ITOMCIICHHH
anekTpoobopynosanus (puc. 3.1.1, nos. 2). ITrama pacnpoctpa-
HAEGTCA O TOPIOYHM MaTepHaJaM NOMelleHHs (IeKTPOTeXHH-
yecKHe MAaTepHaibl, KapboauT, TEKCTOJIMT), Ouar [oxapa pac-
MPOCTPaHACTCA MO TOPH3IOHTAJIbHOH IUIOCKOCTH PaBHOMEPHO
pacnpeiereHHOro MaTepuana B pune kpyra. Haa ouarom no-
Kapa (OpPMHPYETCA KOHBEKTHBHad KOJIOHKA. KOHBEKTHBHaA
KOJIOHKA, [I0/IHUMANCH HAaJl O4MaroM loapa, JOCTHTaeT MOoToJIKa
H PACTEKacTCA MO HeMY BecpHOii crpyei. PopMupyeTca 3albiM-
JICHHAA 30Ha, KOTOpas 3amoJHAeT BECh 00beM MOMCLICHHA.
B pesynsTate pacnpocTpaHeHHA onacHbix (akTopos noxapa
OnokupytoTca onacHeiMH (JaKTOpaMH T0Kapa 3BaKyallHOHHbIE
BEIXOJIBI W3 TOMElleHHs.

Yacrora BOZHHKHOBEHHMA I[I0XKapa B pacCMaTpHBacMOM
NOMEIICHHH MPUHHMAETCH C OlpEIe/IeHHBIM 3allacoM Ha/IekKHO-
c¢TH cornacHo Taba. I12.5 Hacrosmero Ilocobus kak ans snex-
TPOCTAHIHH Q,—=2,2-1ﬂ_5 MZ-rox ', 4To B pacyere Ha BCIO
MIOIA/L MOMELIEHHA NaeT:

0;=22:107-44=9,7-10" rox .
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TMapameTpsl A8 pacyeTa 110 30HHOH MOJE/H NpHHHMAaeM
cneayronmmi [10]:

- HU3I0as TeIoTa cropaHus 20,9 MIx/xr

- IMHeiHad CKOpOCTh IIaMeHH 0,0125 m/c

- yIe/bHAs CKOPOCTE BBINOPAHAS 0,00760 kr/(M° - €)
- neMoobpasyomasn criocobrocrs 327 Hm- M2/

- notpebnenne O 1,95 xr/kr

- kooddumuent noaHots! cropanud 0,93
Brinenenue raza:

- CO; 0,375 kr/xr
-CO 0,0556 xr/kr
- HCI 0,0054 xr/xr

Huxe npHBeIeHBl Pe3yJbTaThl pacueTa BPeMEHH OIOKH-
POBaHHA 3B&K}'EHHUHHBD{ BBIXOJOB B MOMEIIEHHAX pacCMaTpH-

BAEMOI'0 30aHHA.
Tabaruya 315

PesynuTaTei pacyera BpemerH 610KHPOBAHKSA
IBAKYALNHOHHBIX BLIXOI0B B NOMEIEHHH KOHTPOIICPHOH
(puc. 3.1.1, noa. 1)

IMapamerp 3HaucHHE
Beicota, M 1,7
Bpems GnokHpoBaHHs, C:
no NoBbIUEHHO TeMnepaType He nocruraetca B Tevenne 1800 ¢
no noTepe BHAAMOCTH 347
0 NOHKEHHOMY COACPIKaHHIO He mocruraerca B Teuenue 1800 ¢
KMCIopoaa
no Xeo, He nocturaercs s redenne 1800 ¢
no Xeo 964
no Auci 1313

PacueTHoe BpeMs 3BAKYAIIHM H3 TOMEHICHHSA KOHTPOJLIEp-
not (puc. 3.1.1, mo3. 1) cocrasnser fy; = 0,1 MuH =6 ¢. Bpems 0T
padana moXkapa jI0 Havyana 3BaKyalHH JHOACH Ty, NPHHAMACM
paBHEM (,5 MuH = 30 c. BepoaTHOCTE 3BaKyallHy 110 IBAKyalH-
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OHHBIM IYTAM cocTtaBnger P,y = 0,999, TaKk Kax BBIOTHEHO
yCIIOBHE

byt Tuay=6+30=36Cc <0,8%,;=08-347=278 c.

IIprHHMaeM BEPOSTHOCTh BBIXOJA M3 3JaHHA JIOACH, Ha-
XOJIAIMHXCH B PaCCMATPHBAEMOM MOMEIEHHH Fj .y, Uepe3 apa-
puifHBIe BRIXOIBI paBHOW P,y = 0,03. Takum obpa3som, seposT-
HOCTEL JBaKyallHH JIOACH, HAXOAAIMXCA B paccMaTpHBACMOM
nomemenuH P,y, cornacno dopmyne (5) pasua

Py =1~(1 = Psn)(1 — Pray) = 0,999.

IMpunumaem BeposTHOCTE 3(dekTHBHOH paboTEI TEXHH-
YeCKHX CpeacTB mo ofecneueHHIo TmoxapHo# Oe3onmacHOCTH
paccMaTtpHBaeMoro nomemernus Dy = 0. B pesyinbrare ycioBHas
BEPOATHOCTE NoOpaxeHHs denomeka Oz B pacCMaTpHBAEMOM
MOMEIICHUH MPH pealH3aliH JaHHOrO CIIEHapHs MoKapa co-
rinacHo gopmye (4) coctaBinser

Quy = (1 = Pay)(1 — Dy) = 0,001.

Taxum obpa3oM, HuMeeM BKIAI B MOTEHIHANBHEIH MOMKap-
HBIH PHCK B paccMaTpHBAaE€MOM IMOMELIECHHH OT JAHHOI'O ClieHa-
pHs IMOXapa B COOTBETCTBHH ¢ hopmynoii (3):

Py=0QQay=9,7-10"-0,001 =9,7-10" rox .

Tabauya 316

PesybTaThl pacyers spemedn UioKHpPOBAHNA
IBAKYAUHOHHEIX BLIXOJ0B B NOMELIEHHH eKTpoobopyaoBaHNs
(pue. 3.1.1, moa. 2)

[MapameTp Inavenne
BricoTa, M 1.F
Bpems GnoxupoBaHHs, C:
No NOBbLILIEHHOH TeMnepaType 1008
no nNoTepe BUAHMOCTH T2
110 NOHHKEHHOMY COIEPEKAHMIO 72
KHCIopoaa
no Xeco, He nocturaeTca B Tedenne 1800 ¢
na X[_:{) 133
no XHL 206
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PacueTHOE BpeMsi 3BaKyallHH H3 IOMEHIEHH IeKTpooDo-
pvaosanus (puc. 3.1.1, no3. 2) cocrasnser fp; = 0,05 Muu =3 c.
Bpems oT Hauaja nokapa 0 Havana 3BaKyallHH JIOHCH Tuasy
MpUHHMAEM KakK JUIs MOMELICHHS o4ara noxapa paBHBIM 0c.
BeposSTHOCTE 3BaKVALMH N0 3BAKYAIHOHHEIM MY TSM COCTaBIACT
Py i = 0,999, Tak Kak BBIMOJIHEHO YCIOBHE

Fpii + Tuay = 3c<0 STﬁm =(08-72= 58 c.

[IpunuMaem BepOATHOCTE BHIXOIA M3 3/IaHHA JIONEH, Ha-
XOJSIIIHXCH B PACCMATPHBAEMOM MOMEIMEHHH Py, YCpPE3 aBa-
puiiabie BBIXOABI Phg; = 0,03, Taxum oOpa3soM, BEpOATHOCTH
IBaKyaly MOAEH, HaXolAUHXCA B PaccMaTpHBACMOM MOME-
me::-mn Py, cornacno dopmye (5) paBna

Pyy=1-(1~ Pspy)(1 = Prsy) = 0,999.

[IpuHHMaeM BepOATHOCTE PpeKTuBHON pabOTHI TEXHH-
YeCKMX CpeicTB mno obecneveHHIO NOXKApHOH Oe30macHOCTH
paccmarpusaeMoro noMemmenus Dy = 0. B pesyasTate ycnoBHas
BEPOATHOCTh ToOpaXkeHus uenoseka (Jyy B paccMaTpHBagMOM
NOMEIEHHH NPH Peali3anyy JAaHHOTO CIEHApHA Mokapa co-

rnacHo (popmyne (4) cocTaBiseT

Q4 = (1 — Psy)(1 — Dy) = 0,001,

Taxum obpazom, HMeeM BKJIal B NOTEHIHANBLHEIH MOXKap-
HEIH PHCK B PACCMATPHBASMOM MOMCLICHHH OT JAHHOTO CICHA-
pHs nomapa 3! CﬁﬂTBET{:TEHH ¢ opmynoii (3):

= 004 =9,7" 10-0,001 =9,7-107" rox”"

Pacqe-mue BpeMA 3BaKyallHH W3 KOpHIopa (pHe. 3 1.1, nos. 3)
¢ Y4eTOM PacyeTHOro BPeMEeHH 9BAKyallii M3 MOMEIIEHHA JIEKTPO-
obopynosanus (pHc. 3.1.1, mo3. 2) cocrasmAeT fpy = 0,08 Mun =
= 5 ¢. BeposATHOCTH 3BaKyalid M0 3BAKYALHOHHBIM yTSM CO-
craBnsiet P ;= 0,999, Tak kaK BRIMOJHEHO YCIOBHE

toj =5 ¢ < 0,815, = 0,8- 114 =91 c.
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Tabaruya 3.1.7

PesyILTATHI pacueTa BpeMeHH G10KHPOBAHHA
IBAKYAUHOHHBLIX BLIX0A08 B Kopuaope (puc. 3.1.1, nos, 3)

IMapamerp 3HaueHHe
BeicoTa, M 1,7
Bpems 010KHpOBaHMA, C:
Mo noBbILIEHHOH TemMmepaTtype He nocturaerca s Teuerine 1800 ¢
no NoTepe BHAMMOCTH 164
MO NOHHKEHHOMY CONePEaHHI 272
KHCIOpO0a
no Xco, He aocturacrea s Teucune 1800 ¢
mno XL“U 254
no Xum 333

[IpuHHMaeM BEpOSTHOCTH BBIXO/A H3 3[aHHA MOjAcH, Ha-
XOOALIMXCA B PacCMaTpHUBAEMOM NOMeLleHHH Pp,,, uepe3 aba-
puiiHbie BbIx0Abl paBHOH P,y = 0.03. Takam obpasom, BeposT-
HOCTh 3BaKyalMH NmoJlleii, HAXONAIMXCA B PACCMaTpHBaeMOM
noMenieHnn Py, cornacuo gopmyne (5) paBHa

Pyy=1—(1— Pyuy)(1 — Pyey) = 0,999.

[Tpuanmaem BepostHoCTh PhexTuBHON paboThl TEXHH-
4YeCKHX CpeAcTB mo olecneveHHIo noxapHoH GesonacHocTH
paccmarpuBaemoro nomeienus Dy = 0. B pesynsrare yernosHas
BEPOATHOCTh MoOpaxeHHs 4yenoBeka (g B paccMaTpHBAEMOM
MOMEIEHHH TP peanu3alii JaHHOro CLEHAapHA MoxKapa Co-
rnacHo (hopmyne (4) coctaBiser

Q= (1 = Pay)(1 — Dy) = 0,001.

Taxam o6pa3oM, HMeeM BKJIaJ B NOTEHUHAIBHEIH mOMXKap-
HEIH PHCK B pacCMaTPHBACMOM MOMEINSHHH OT JAHHOIO CleHa-
pHS IOXKapa B COOTBETCTBHH ¢ hopmynoii (3):

Py=0QQ4=16-107-0,001=1,6-10"°rox".
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Tabauya 318

Pe3y/LTaThl pacyera Bpemenn 610KHPOBAHKS
IBAKYAUNOHHLIX BbIX0A0B B TamGype (puc. 3.1.1, nos. 4)

Mapametp Inauenue
BeicoTa, M L7
Bpems 6nokupoBaHuid, ¢
no NOBbILIEHHOH Temneparype He nocturaercs B TeuenHe 1800 c
Mo NoTepe BHANMOCTH 137
M0 NOHKEHHOMY COIEPHAHHIO 544
KHCIIOpO/1a
no Xeo, He nocruraerca B TeueHie 1800 ¢
no Xeo 327
o Xuci 407

PacueTHOE BpeMs IBaKyalHH u3 Tamoypa (pHc. 3.1.1, nos. 4)
C y9eTOM PacdeTHOro BpeMeHH BAKyallH U3 MOMEIIEHNA JICKTPO-
obopyaoBanus (puc. 3.1.1, mo3. 2) cocrasaser fp; = 0,1 MuH =8 c.
BepoATHOCTD BAKYaLHH 110 IBAKYALHOHHBIM ITYTAM COCTABIACT
P,y = 0,999, Tak xak BBITOTHEHO YC/IOBHE

fpf;: 6 EEG,STE_“{;= 0.8 - 137 = 110 ¢c.

[IpuarMaeM BEepOSTHOCTH BEIXOJA M3 3[IAHHS moaei, Ha-
XOAAUMXCH B PACCMATPUBAEMOM IOMEMIEHHH FPjgy, Uepes apa-
puitHBle BEIXO/IbI paBHOH Py gy = 0,03. TakuM oOpasoM, BEpOAT-
HOCTh 3BAKyallMH J0ACH, HaxoJauMxcs B paccMaTpHBacMOM
roMenennu Py, cornacuo popmye (5) paBHa

Pyi=1—=(1'"= Pyny)(1 = Prey) = 0,999.

[TpErHMaeM BepoSATHOCTH SPPEKTHBHOH padbOThl TEXHH-
yeckuX CPEICTB 110 ofecneuenuio MmoxapHoil Oe30macHOCTH
paccmaTpusaemoro nomemennsa Dy = 0. B pesynbTare ycnoBHas
BePOATHOCTE MOPAXKEHHs uenoBeka (y; B PaccMaTpHBACMOM
MOMELIEHNH NpPH PCajiM3allid AaHHOTO CHEHapHs moapa co-
rnacHo (opmyne (4) cocTasnaeT

Quy = (1 = Pyy)(1 = Dy) = 0,001.
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TaxuMm oOpa3oM, HMEEM BKJIaJl B TIOTCHUHAIBHBIA [10XKap-
HEIH PHCK B pacCMaTpHBaeMOM MNOMENICHHH OT JaHHOTO ClieHA-
PES TIOXKapA B COOTBETCTBHH C dbopmynoit (3)

Py=0,04=1,610":0,001 =16 107 rox™'

Cuenapuii Ne 3. Ouar noxapa BO3HHKAET B OMELIEHHH
Tparcdopmaroproii (puc. 3.1.1, nos. 5). Ilnams pacnpocTpaHs-
eTcs 110 FOPIYMM MaTepHaliaM moMelleHus (TpascdopmaTopHoe
macjo). Han ogarom moxapa (opMHpyeTCs KOHBCKTHBHAA
kononka. KoHBeKTHBHAA KOIIOHKA, MOJHHMAsCh HAJ 04aroM
no¥kapa, JOCTHraeT TOTOJKA H PAcTeKaeTcs IO HeMYy BEeepHOMH
crpyeii. PopmuEpyercs 3ameMICHHAA 30HA, KOTOpas 3allONHAET
peck 0bkpeM moMemenus. B pesynerare pacrpocTpaHeHHs oOmac-
HEIX (aKTOpoB Moxkapa OJIOKHPYIOTCH 3BAKYAUMOHHBIE BHIXOJEI
H3 NOMELICHHA.

Yacrora BO3HMKHOBEHHS MOXKapa B pacCMaTpHBAeMOM
MOMEIICHHH OLICHUBACTCA C ONpEAEIeHHBIM 3aMacoM HalekKHO-
ctH cornacHo Tabn. [12.5 nacrosmero [Tocodusa xak g amek-
TpocTanumi Q;=2,2- 10° M2 . rox”', wro B pacyere Ha BCIO
IUIOMAL TOMEINEHHS JIaeT.

0,=2,2-107-104=2,3-10" rox".

[MpuHEEMaeM, 9TO MI0MIAAE POTHBA TpaHCHOPMATOPHOTO
Maciia {Jf'pBHH‘IEHE. Mnnomangesr nogioHa, B KOTOpoOM HH.KD.IIIII'EE
tpancdopmarop. [Inomans noamnoHa coctasisger S = 2 M.

B cootsercrsun ¢ npui. 5 [TocoOus ropenue Tpascgop-
MaTOPDHOIO Macjia 0 MOMEHTA 3aBepIICHHS 3BaKyalluH TofeH
H3 3/laHUA [IPOMCXOMHT ¢ HEYCTAHOBHBINEHCH CKOPOCTBIO, TaK
KaK TeMIepaTypa KHIeHHs TpaHC(hOopMaTOPHOro Macla cocTaB-
AfeT tam = 300 °C [7].

[TapaMeTpsl MUl pacyera 110 MHTErPAIbHOM MOJETH TpH-
HHMaeM creayromumi [10]:

- HH3IAas TeIUI0Ta CropaHus 42,7 Mx/kr

- YIe/IbHaA CKOPOCTh BRINOpaHHA 0,043 r/(M” - ¢)
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- neiMooGpasyommas clioco0HOCTE 480 Hum - M*/kr
- notpebnenne O 1,59 kr/kr
- KO3(pHIUHEHT ONHOTEI CropaHHs 0,95
- II0KA3aTe/Ib CTENeHH, YIHTHIBAIOIHI H3IMEHEHHE
MACCHI BRIMOpAOIIEro MaTepuana Bo speMess 1,5
Briienenue rasa:
- CO; 1,07 kr/kr
-CO 0,122 xr/kr
Hike npHBe/eHBl pe3y/bTaThl pacyera BpeMeHH OJIOKH-
POBAHHA 3JBaAKYAUHOHHBIX BBIXOJOB H3 pacCMaTpHBacMoro

[IOMCIIICHHA.
Tabauya 319

PesyabrarTe: pacyera BpemenH Giiokupopanns

IBAKYALHOHHLIX BRIXOJ0B B NOMELEHHH TpaHcdopmaTopHoi
(puc. 3.1.1, nos. §5)

[Napamerp 3navenne

Beicota, M 1,7
Bpema OrokHpoBanns, c:

no NoBLIUEHHOH TeMnepaType 96

[10 NoTepe BHAHMOCTH 48

Mo NOHHAHEHHOMY COAEPHKAHHIO 114

KHCIopoaa

no Xco, He nocruraercs

o Koo He pocturaercs

PacyeTHoe BpeMsA 3BaKyallHH H3 NMOMELICHHA TpaHcdop-
MatopHoit (puc. 3.1.1, noa. 5) cocrasnser fpy = 0,18 Mun =11 c.
Bpems oT Hauaia moxapa 10 Havyana 3BaKyauWW JOOJEH T,y
NpHHUMAaEM Kak /Ul NMOMEIICHMA odvara moxapa pasHemM 0 c.
BepoATHOCTE 3BaKyalHH M0 3BAKYALHOHHEIM MYTAM COCTABIIAET
Py iy = 0,999, Tak kak BEINONHEHO YCIOBHE

Tpj+ Tuag = 11 ¢ <0,8%6=0,8-48 =38 c.

IlppHHMaeM BEpOATHOCTE BHIXOJA H3 3JaHHA JOHCH, Ha-
XOJSIIHXCS B pacCMATPHBAEMOM MOMemeHHuu P, ,;, Jepe3 ama-
puiinbie BBIXOABI paBHOH Py sy = 0,03. Takum obpasom, BepoaT-
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HOCTh 3BaKyallHH MojcH, HaXONAUMXCH B paccMarpHBacMOM
noMemneHun P, cornacHo dpopmyse (5) paBHa

P;.ﬂi =] —(1 _Pg_mj){l. - Pﬂ_ng} = ﬂ,ggg.

[TpuHuMaeM BepoATHOCTH d(deKTHBHOH PabOTBI TEXHI-
YecKHX CpeAcTB mo oOecledeHHIO NoKapHOH 0e30nacHOCTH
paccMartpuBaeMoro nomemenus Dy = 0. B pesynbrare ycioBHasd
BepOATHOCTh MOpaKeHHs 4HenoBeka (Jg; B PacCMaTpMBACMOM
MOMEIICHHH MpH peaIH3allii JaHHOrO CLCHApHA moxapa co-
rinacHo popmyne (4) cocTaBaieT

Qﬂg s {1 =5 P:,!,':l(! =1t ﬂg) = ﬂ,ﬂﬂ'l.

Taxum o0pa3oM, HMeeM BKJIaJ| B NOTEHIHATLHBIH MOXap-
HbIH PHCK B PACCMAaTPHBAEMOM MOMELIEHHH OT JaHHOTO CLCHA-
pHs TIoKapa B coOTBeTCTBHH ¢ opmyod (3):

Py=Q;Quy=23-107-0,001=23-10" rox".

Ta6auya 3.1.10

Pe3y/ILTATHI ONpeie/enus NOTeHUHANLHOI0 NOKAPHOTD PHCKA
A/151 31AHHA KOHTPOJIEpHOH

INoTenuuansHeii Hroroewii
Ne Haumenopanue nokapHeli puck | noTeHUMAILHEHA
CleHapHA NOMEMICHNA, MNO3HITHA No CLUCHAPHID, nomapisif pHCK,
roa”’ roa”’
1 [TOMELIEHHE KOHTPOJUIEpHOH 1,6-10°° 2,57-107
2 (puc. 3.1.1, noa. 1) 9.7-107
1 | MNomemenue anekTpooGopy- 1,6:107° 2,57-10°°
2 nosawnms (puc. 3.1.1, nos. 2) 9,7 - 107
3 [Momeuienne Tpancdopma- 2,3-107° 2.3-107"
TopHoii (puc. 3.1.1, nos, 5)

3.1.2. Pespnsmamst onpedenenun uHOUSUOYAIbHO20
ROJNCAPHO20 PUCKA A PACCMAMPUEAEMO20 30AHUA

[IpusuMaeM, YTO Y KamUoro Ipe/ICTaBHTEN TOH WM
unoit npodeccuu 200 paGounx nxeit B roay. [IpuHuMaem, 410
B pACCMaTpHBAEMOM 3/laHHH paboTaioT MNPEACTABATEIH CJe-
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AYIOMHX Hpodeccuii, ¢ yKazaHHEM 0K BPEMEHH, KOTOPOE OHH
NPOBOJAT B TCYCHHE TOJla B JAHHOM 3/1aHHH:

- oneparop — 8 4 B paGounii gens = 1600 w/rox = 0,18;

- aniexTpHK — 0,5 4 B pabounit ness = 100 9/rox = 0,011.

Huxe MPHBEJEHBI pE3YJIbTAThEI ONPEACICHHA HHIHBH Y-
albHOTO MOMKAPHOrO pHMCKa Jius padOTHHKOB B paccMaTpH-

BaEMOM 3JaHHH.
Ta6ruya 3.1.11

HuaueHayaisHbil noxapHbii pack 148 paboTHHKOB
B 31aHHH KOHTPOAEpHOH

i ] ﬁ =
= g = 51
HHIHIEE
HanmeHoBaHAS g3 3 E = E_ g H.
v Hassanne noMeuicHns, 3 'ﬁ‘ E 2 E E_ E | B &0
paboTHHKa IR E E = £ = 2 - E g"‘
+ §§ ¥ = | "
§EEg(s 5
] E m -
Onepatop | [lomeieHHe KOHTpOLAEP- 0,16 04-10° | 4,5- 107 |

Hoit (puc. 3.1.1, mos. 1)
[Momenienne anexTpoobopy- 0,02 [0,05-10°°
nosanmA (prc. 3.1.1, nos. 2)
Onextpuk | [Tomemenue tpanchopma- 0,011 |[2,5- 10° 2,5 107
TopHoii (puc. 3.1.1, noa. 5)

3.1.3. Bsi600 06 ycnosuax coomeemcmena
PACCMampueaemozo 30aHuUR mpebosan uUAm
noxcaproil bezonacHocmu

MHAUBHAYAIBHBIA [MOXApPHBIH pHCK HE NpeBbINaeT
HOPMATHBHOE 3HA4YCHHE, TaK KaK BBIMOJHACTCA YC/IOBHE

RM™ =45-107< Ry =10 rog".
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3.2. IllpaMep pac4ueTa /18 HAPYAKHOH YCTAHOBKH

Ha macTosimeM npHMepe MokasaH pacder o0yCIoBIeHHEBIX
BO3MOKHEIMH MOKapaMH Ha HapY:KHOH YCTAHOBKE IPOH3BOICT-
BEHHOr0 00BEKTa BEMHYHH HHAHBHIYAIBHOrO H COUHAILHOIO
PHCKA, BEINOTHEHHEIH 110 MeTouke [1].

3.2.1. Onucanue HAPYJICHOU yCIAHOBKH

B xavecTBe HapyKHOH YCTAHOBKH B HACTOAIIECM NpHMeEpe
paccMaTpHBaeTcs pesepByapHbIil nmapk OeH3uHa, YCIOBHO pas-
MelaeMblii Ha TEpPHTOPHH NPoN3BoACTBEHHOrO 00BeKTa B Mo-
CKOBCKOM pPETHOHE,

B cocras pesepsyapHOro napka GeHzHHa BXOMST 2 pesep-
Byapa (pesepByaps! No 1 u Ne 2) o6vemom no 10 000 M Kauk bl
(mmametp pesepByapa — 34,2 M, Beicota — 11,92 M) u 2 Tpybo-
npoBoaa Gen3uHa (BXOJ M BBEIXOJ IPOJYKTA H3 K&XIOro pesep-
Byapa OCYNIECTBIAETCS 10 OHOMY nNaTpyOKy) IuaMeTpoM
900 MM, cyMMapHas JUIHHA TPYOOIPOBOJIOB Napka Lypys COCTaB-
naer 200 M. PesepByapsl cTanbHBIE BEPTHKAIBHBIC IHIHHIPH-
YecKHe ¢ KyHosbHOH kpeimeii Oe3 nontona. Ilapk nMeer orpa-
WAAIOLIYIO CTEHY, PACCUMTAHHYIO HA THIPOCTATHYECKOE [aBlie-
Hue pasnuBimeiics xuaxoctd. Ilnomans BHYTPH obBanopa-
Hig (orpaxnenns) napka cocrasiser 7000 M°. PesepsyapHBIH
NapK npeaHa3Ha4yeH Uis XpaHeHHs Oen3una (AH-93).

3amuTa pesepByapoB OT Harpepa, jedopMallik ¥ paspy-
NICHHS BO BpeMs [0Kapa OCYLIECTBISIETCA NPH MOMOIIM CTa-
LIHOHAPHBIX YCTAHOBOK BOISHOIO OPOIICHHA, B Ka4cCTBE KOTO-
PEIX B NApKe IIPeyCMaTPHBAIOTCA KOJbLA OPOLICHHA.

3.2.2. Ilepeuenb UcX0OHbBIX OAHHBIX I HCHOABIYEMbBIX
CHPAGOUHBIX HCMOYHIUKOS UNopmanuu

DusuUKO-XUMUYECKUe ceoticmea obpawaiowuxca 6 napke
2OPIOYUX GEUJECTNE U MATMEPUANOE

Cpoiicrsa OeH3HHa NPHHUMAIHCH COTNACHO AaHHBIM, IpH-
seneHnsM B npwi. 1 wacrosmero [MTocobus. Tlpu atom ¢ onpene-
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JIEHHBIM 3aMacoM HANEKHOCTH CBOMCTBA NPHHEMAIHCE 1O DeH-
auny AW-93 (3umumit): cymmapuas dopmyna — Ceonr - Hizies:
MonsapHas macca — 95,3 KI/KMoJIb, TeMIEpaTypa BCHBINIKH —
munyc 37 °C; KOHCTaHTE! YpAaBHEHHS AHTyaHa B JHANa3oHe TeM-
neparyp —60+90°C: A=426511, B=695,019, C,=223.220;
HHKHHI KOHIEHTPallHOHHBIH Npeden pacnpocTpaHeHHA ILia-
smenu (HKIIP) - 1,1 % (06.).

Cmamucmuyeckue oannsle, Heofxooumble 0N Onpeoenenn
YACINOMBE PEANU3AYUN NONCAPOONACHBIX CUMYayuul

JlanHsle MO 4YacToTaM pEATH3alUHH HHHOHHPYIOLUIHX [0-
JKAPOOMACHEIE CHTYallMH COOBITHIT 1A pe3epByapoB (pesepBya-
pbl juist xpanenus JIBJXK npu nasnenun, Giuskom k arMocdep-
HOMY, CO CTal[HOHApHOH Kpsiuleif) u TPyOONMpPOBOIOB paccMar-
PHBAEMOr0 Napka NPHHHMAIACE B COOTBETCTBHH C MPHIL 2 Ha-
croamero [Tocobus.

YacroTa pasrepMeTH3allMH pesepByapa C AHAMETPOM
OTBEPCTHA HCTEYEHHA 25 MM:

Opasrepu.pes.2s mu = 8,8 * 1077 r-::n.n"l.

YacroTa pasrepMeTH3allHH pe3epByapa ¢ IHaMETPOM
orpepcrus ueredenusa 100 mm:

Qpﬂﬂl‘ﬂpu,pﬁ.lm un =1,2° 107 mﬂ_lr

YacToTa MOJIHOrO paspyleHus pesepByapa:

Orom paspyupes = 5507107 rox™.

YacToTa BOSHHKHOBEHHA NOMapa Ha JBIXaTeIbHOH apMa-
Type pe3cpByapa:

o — 1 D5

YacToTa BOIHHKHOBEHHS MOKapa Mo Bcel MOBEPXHOCTH
pe3epByapa:

Qllml:.mncpx.pm =9,0- 10’-5 I'ﬂ,[[_l.
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Yactora pasrepMeTH3anuH TpybompoBoja ¢ AuaMeTpoM
oTBepCTHA HeTedeHHA 12,5 MM

Opesrepupy6.12,5um = 3,1 107 (rom-m) ™.

Yacrora pasrepMeTH3aluH TpyOOMpPOBOJA € IMAMETPOM
OTBEPCTHS HCTEYEHHS 25 MM:

Oesrepumpy6 25uu = 1,3+ 107 (ron- M) .

YactoTa pasrepMeTH3allid TpyOOmpoBoja ¢ JHaMETPOM
oTBepcTHS HeTeueHHs S0 MM:

Orasrepupy6. st = 5:2+ 1078 (rom-m)™.

Yactora pasrepMeTH3allHH TpPyOONpoBOAa C JHAMETPOM
otsepcTus ucredenua 100 mm:

Opasrepupy6.100mu = 2,2 * 10°° (rox- M)-]*

YacroTa paspsisa TpyGONpOBO/ia MO HOJTHOMY CEYEHHIO!

Opusrepu.1py6.paspsin. — 4,2 107 (rom H}_I-

YenoBHBIE BEPOATHOCTH MIHOBEHHOTO BOCIUIAMEHEHHA H
VCJIOBHBIE BEPOATHOCTH TIOCTEAYIOMIEr0 BOCIIAMECHEHHA TIpH
OTCYTCTBHH MTHOBEHHOTO, & TAKXe YCJIOBHBIE BEPOATHOCTH
cropaHus ¢ H30OBITOYHBIM [aBlIeHHEM NpH 00pasoBaHHH IOPIO-
Yero rasonapoBO3JyINHOro oblaka W €ro HOCJIEAYIOMEM BOC-
NaMEHEHHH B 3@BHCHMOCTH OT THINA YTe4KH NPHHHMATHCH
mo tabu. [13.1 mpun. 3 Hactosmero I[locobusa. Ilpu stom s
yTe4eK H3 Pe3epByapoB H TpyOONpPOBOJAOB, KPOME CIIy4acs 10j-
HOTO pa3pylleHHs Pe3epByapoB H IOIHOIO pasphiBa TPyOOIpo-
BOJIOB, YKa3aHHbIE YCJIOBHbIE BEPOSTHOCTH C ONpPEJEICHHEIM
3anacoM HAJAEKHOCTH NPHHHMAMHCH PABHEIMH MaKCHMAIbHBIM
COOTBETCTBYIOIMM YCJIOBHBIM BEPOATHOCTAM, INPHBEICHHBIM
B Tabn. 3.1 Hacrosmero ITocoGma. Taxxke ciaeayeT OTMETHTS,
9TO B COOTBETCTBHH C IONOKEHHAMH npui. 3 Hactodmero [lo-
cobua g Gensmna (JIBXK ¢ Temmeparypoil BCHBIIKH MEHEE
+28 °C) yKka3zaHHBIC BBILIEC YCIOBHBIC BEPOATHOCTH NpPHHHMA-
nHCh KaK Juis apyxXd¢a3Hoii cpensl
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VeinoBHAS BEPOSTHOCTH MIHOBEHHOrO BOCIIAMCHCHHA
IS yTedeK M3 pe3epByapoB H TpyOOIpOBO/IOB, KPOME CIIYHAEB
MOJHOrO paspylieHHs pe3epsyapoB H MOJHOro pasphisa TpyOO-
[IPOBOAOB, NPHHHMAJIACH PABHOH

Poiscanyon = 0,150

VcnoBHAS BEPOATHOCTH MOCIEAYIOLICrO BOCIIAMEHEHHA
NMPH OTCYTCTBHH MTHOBEHHOIO BOCIUIAMEHEHHA JUIA YTEHUCK M3
pesepByapoB H TpyOONpPOBOJIOB, KPOME CIIy4aeB IMOJHOro pas-
pYMICHHS pPEe3epBYapoOB H MOJHOrO paspeiBa TpyOOIpOBOAOB,
NpHHAMAIack paBHOH

P = 0178,

VcnopHas BEPOATHOCTh MIHOBEHHOIO BOCIUIAMEHEHHA
A8 CcliydaeB [OJIHOIO paspylleHHs pe3epByapoB H IIOJHOIO
pasphisa TPyGOIPOBOIOB IPHHAMANACH PABHOH

Prresocmngenp = 0,200.

VenoBHas BEpPOATHOCTE MOCIENYHOMEro BOCIIAMCHCHHA
NpH OTCYTCTBHH MIHOBCHHOIO BOCIVIAMEHCHHA [UIA ClTy4ace
MOJIHOTO paspyLIeHHs pe3epByapoB H MOJHOI0 paspeisa TpybO-
NPOBOJOE NPHHAMAIACH PABHOH

P, NOCILBOCTULPASp 0,240.

YcioBHas BEPOATHOCTH cropaHus ¢ oGpasosannem usObi-
TOYHOrO JABJIeHHS NpH 00pasoBaHAH NApOBO3AYLIHOro obnaka
W ero mocjJeAylolmeM BOCIUTAMEHCHHH [Uld BCEX THIOB YTCUCK
3 pe3epByapoB ¥ TPyGONPOBOIOB IIPHHHMANACE PABHOH

Puﬁ;l.u:vﬁm = 0,600.

Jlaunsie no 6epOAMHOCMU YCNEULHOZ0 cpabambisanus
Pa3NUYHBIX CUCTEM NPOMUGOASAPUIUHOU U nPOMUEONONCAPHOU
saujumel

3ammTa pe3epByapoB Iapka OT Harpepa, JedopMallid K
pa3pylIeHHs BO BpeMsf M0Kapa OCYLIECTBIACTCA MpH MOMOLIH
CTALlHOHAPHBIX YCTAHOBOK BOOAHOTO OpOIOCHHA, B KadecTse
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KOTOPBIX MpeaycMaTpHBarOTcs Kojbna opouenus. CornacHo

IPWL 3 YCIOBHAA BepoATHOCTE dddexTHBHON paboTEl CHCTEM BO-

ASHOTO OPOIIEHHA pe3epByapor NpHHUMAaeTed pasHoil Py, = 0,95.
Hannvie no memeoponrozuveckum yclosusMm € panone

Mmecmonaxodcoenus obvexma
B cooteercTBHH ¢ m. 6 npra. 4 x HacToaweMy llocobuio

pacyeTHas TeMIeparypa NMPHHHMANACh PaBHOH MaKCHMAIBLHO
BO3MOMHOH TeMmeparype B KIMMAaTHYECKOH 30HE pa3sMellleHHS
obwekTa to = 37 °C.

Paiion pacrnonoxenus o0BEKTa XapakTepu3yercs paBHO-
EBP’DHTHDﬁ BO3MOMKHOCTEKD CEBEPHOI'0, BOCTOYHOI'O, HXKHOIO
H 3ala/IHOro HanpasJeHHi BETPa NPH €ro HATHYHH.

Ilpu 3TOM MOBTOPAEMOCTH BETpPA B PasjIHYHBIX JHANAa30-
Hax I10 CKOPOCTH COCTaBIISIET:

- NOBTOPAEMOCTh BETPA CO CKOPOCThIO HE Oonee 1 M/c
(MOBTOPAEMOCTE INTHIA) Pyyng = 0,12;

= NOBTOPAEMOCTh BETPpa CO CROPOCTBLIO BRIIIC 1 M/c n
He Gonee 10 M/e Py_jgwe = 0,72 M/c;

- IOBTOPSEMOCTE BeTpa co CKopocThio Beimme 10 M/c H

He 6onee 20 M/c P20 we = 0,15 M/c;
- MOBTOPAEMOCTL BeTpa cO cKopocTbhio Gonee 20 m/c

P;gu Mic = ﬂ',ﬂl.

3.2.3. Ananuz noxcapuoii onacnocmu
paccmampusaemozo obvekma

AHAMH3 HMEBIIHX MECTO HMHIHMJEHTOB C IOXKapaMH H
B3pHIBAMH Ha CKianax HedTH M HedTEnpoayKTOB, K KOTOPHIM
OTHOCHTCS M pacCMaTpHBaeMBIH B HAcTOALIEM IPHMEpPE pesep-
BYapHBIH HapK, HO3BOJAET BBUIEIHTH 3aKOHOMEPHOCTH BO3HHK-
HOBEHHH H DPAa3BHTHA M0XKAPOONACHBIX CHTYAllHH H NOXKapoB,
COTJIACHO KOTOPHIM aBapHH C MOXKapamH H B3pPhIBAMH HA 00BEKTaX
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TAKOTO poja #ABIAIOTCA, KaK MPaBHIIO, CACACTBHEM CHTYaHH,
pa3sBHBAIOLIMXCH MO CHEAYIONICH THIIOBOH CXeMe:

-B pe3yipTaTe HApYUIEHHS IePMETHYHOCTH apMaTypsl
umH obopynOBaHHs [MPOMCXOIAT HCTEYECHHE TOPHOYHX MPOIYK-
TOB B OKpYKalollee NPOCTPAHCTBO;

- BBILIEAMINE FOPIOYHE HPOAYKTHI THOO BOCTUIAMEHAIOTCS,
mu6o €o37a10T OOIIMPHYIO 30HY Ta3’oNapoBO3JYIIHOH CMECH
¢ B3PBIBOONACHOH KOHIEHTPALHEH Iroprovero;

- (haKTOpHl BO3HHMKINETO l0Xapa (B3pbiBa) HHTEHCHBHO
BO3/EHCTBYIOT HA ANNapaT MM TpyOOoIpOBOI, H3 KOTOPOIO
IPOMCXOJNT MCTEYEHHE, a TAKKe Ha coceiHee 0DOpyAoBaHHME,
TpyOONpOBOABLL H T. M., BCJAEACTBHE Yero JaBlCHHE B HUX Ipe-
BEIIIAET pacueTHOe, OHH TEPAIOT MPOYHOCTE H paspyuniaroTes
WM TIPOMCXOMMT WX pasrepMETH3alisA BCICACTBHE pa3spyLICHHS
OT ILUIAMEHH YIUIOTHAIOIIHX YCTPOHCTB;

- KOMMYECTBO BLIXOAIIEr0 MPOAYKTa U MacIuTabkl noxapa
YBEIUUHBAIOTCA CO BPEMEHEM, 4TO MPHBOJIHT K GOJbIIOMY Ma-
TepHAILHOMY yiepOy H 4elIOBEYEeCKHM KEPTBaM.

Onpedenenue nepeyns NONCAPOONACHbIX cumyvayuil u
RONCAPOB U CYECHAPUEE UX PAIEUMUA

JIns DoCTpOeHHA MHOJKECTBA ClIEHAPHEB BO3HHKHOBEHHS
M PA3BHTHA MOXKAPOOMACHLIX CHTYallHil M MOXapos B paccmar-
PHBAEMOM Pe3epByapHOM napKe ObLT HCHOJIB30BaH METOA JIOTH-
4ecKHX jiepeBbeB coObiTHiL. [locTpoeHHE JIOTHYECKHX NEPEBLCB

coObITHI, NEKAIMX B OCHOBE OLCHKH IMOMapHOro pHCKa i
PACCMATPHBAEMOTO PEe3epBYAPHOI0 MapKa, OCYLIECTBISIOCH HC-
X0/ U3 CIASAYIONMX KOHCEPBATHRHBIX [PEANOCHUIOK.

1. B KadecTBe HHHUHHPYIOUHX II0KAaPOOMacHBIE CHTYa-
MH W [IOJKAPHE B pe3epByapHoM MapKe pacCMaTpHBAIOTCH Ciic-
avionde coOBITHA: pa3srepMETH3allHA pE3CpByapoB, pasrepMe-
TH3aua TpyOonpoBojos OeH3HHA, BOZHHKHOBEHHE MOXKapoB
Ha IBIXaTeNBHON apMaType pe3epeRyapoB W BO3HHKHOBEHHE T0-
JKApOoB 110 BCEH NOBEPXHOCTH Pe3cpByapoB.
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2. [lpuauMaeTcs, 4To MoXxap Ha ABIXaTeNbHOH apMartype
pe3zepByapa TPHBOJHT K BO3HHKHOBEHHIO MMOXapa pe3epByapa
1o Beeil moBepXHOCTH ¢ yeaoBHOU BeposTHOCTBIO 100 %,

3. [TpunumaeTcs, YTO BCE CIy4aW pasrepMeTH3alMH pe-
3epRyapa, XapakTepH3yIolHecs €r0 MOMHBIM pa3pylIeHueM, 0T-
HOCATCH K KBA3MMTHOBEHHOMY pa3pylleHHIO pe3epsyapa (pac-
naji peiepryapa Ha NpHOJM3HTEIbHO PABHBIE MO pasMEpy 4acTH
B TEYEHHE CEKYHJ HaH JoJcH cexyHn). JUid 3THX ciny4acB npH-
HHMAETCH, UTO MPOHCXO/HT MEPENHB YacTH XpPaHHMOro B pe3ep-
Byape NMpojyKTa yepes obBanoBanue (orpaxieHue) napka.

4, Peanu3anua WHHIMHPYIOMUX I10XapOONACHBIE CHTYa-
LHHA cOOBITHI, CBA3aHHBIX C pasrepMeTH3alHeH pesepByapos H
TpyOONPOBOAOE Napka, NPHUBOJMT K 00pasoBaHMIO MPOIHBA
B npezenax oOBanoBaHHUs (OrpakKIeHHA) NAPKA, a B ciayJae noi-
HOTrO paspyllleHHd pesepByapa TaKXe W K MpoJMBy BHe obBaso-
BaHUA (OTrpayIeHH ).

5. Ilpn MrHOBEHHOM BOCIUIEMEHCHHH BBIIICIINETO I'OpPO-
Yero NpoAyKTa BOZHHKAET I0XKap NpojiHBa.

6. [lpn OTCYTCTBHH MTHOBEHHOI'O BOCILIAMEHCHHSA Bbl-
[IEIIEro roproYero NpoAyKTa MPOUCXOHT HenapeHue DeHsnna
C NMOBEPXHOCTH LPOJIHBA € BO3MOKHOCTBIO 0Opa3oBanus B3pLI-
BOOIIACHOTO napoBoszayuHoro obnaka. [Ipuaumaercs, 9ro uc-
napeHHe ¢ MOBEPXHOCTH NpojnBa GeH3nHa NpUBOAAT K obpa-
30BAHMIO B3PBIBOOIACHOTO IAPOBO3AYINHOrO 00JaKka TOJNBKO
B ciy4ae Oe3peTpus (LUTHIA).

7. [locneayiomee BOCIUIAMEHEHHE, €CIH OTCYTCTBYET
MIHOBEHHOE BOCIUIAMEHEHHe, MPHBOJUT K B3PEIBY 00pazoBae-
[Ierocs MapoBO3LYIIHOro 00/1aKa HIH €ro CrOpaHHIO B PEXKHME
noxapa-ecneinkd. [locnemyiomee BOCILUIAMEHEHHE MPH YCIO-
BHM OTCYTCTBHSA MIHOBEHHOIO BOCIUIAMEHEHHS W HATHYIHH BCT-
pa NPpHBOJMT K MOXKapy MpoHBa.
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8. BoazeiicTeie noxkapa nposupa OeH3HHA HAa pe3epByap
napka npH ycnosun Hea(dexkTHBHOH paboTHI (HEBBINOIHEHHS
3a71a4H) CHCTEMOH BOJAAHOrO OPOLICHHA pe3cpByapa NPHBOAHT
K BO3HHKHOBEHHIO [I07Kapa pe3epeyapa 1o Bceil nOBepXHOCTH.

0. BosneiicTeHe Ha pe3epByaphbl Mapka mMoxapa-BCIBIIIKH
W B3pHIBA NAPOBO3YIIHOrO 00J1aKa ¢ BO3MOXKHOCTBIO Ja/lbHEH-
[ieil AcKana|y 1oXapa He paccMaTpHBaeTCd, NOCKOJIbKY 30HBI
MOP@XEHHs OT NEPBHYHBIX MNOKApOB (B3PbIB MM HOKap-
BCIBIIKA) IOHpe 30H TIOPaXEeHHs OT BO3MOMKHBIX BTOPHYHBIX
[OKAapOB.

10. BoaaeiicTBHe noapa OQHOI0 M3 pe3epByapos napka
npu yenosun HeaddextunHoN paboTh (HEBRINONHEHHA 3a/Ia4H)
CHCTEMOH BOISHOTO OpOINEHHA COCEIHEro pesepByapa IIPHBO-
JIUT K BO3HHKHOBEHHIO T103Kapa no BceH NoBepXHOCTH COCCAHErO
pesepByapa.

Ha puc. 3.2.1-3.2.3 npusesensl AepeBbs COOBITHHA IpPH
BO3HUKHOBEHMH M Pa3sBHTHH TMOXAPOONACHBIX CHTYaLUMH M I10-
’apoB, HA OCHOBE KOTOPHIX NPOBOJHIHCE PACHCThl MO OLCHKE
MOKAPHOIO pHCKA /I8 PacCMaTpHBacMOro pe3epByapHOro map-
ka. Ha ykasaHHEIX JiepeBbsSX COOBITHH BO3MOXHOCTH IEpexX0ja
CHTYAllMH OT CTamuii K CTagHH MNOKasaHa ¢ HCIO0/JIb30BaHHCM
BCIIOMOTATe/IBHBIX BEMHYHH — YCJIOBHEIX BepoaTHoCTelH £1—Fig,
KOTOpBIE ONPEACIAIOTCA CACAYIONMMH COOTHOLUCHHAMH.

P, — ycioBHas BEPOSTHOCTh MTHOBEHHOTO BOCTLIAMEHCHHA:

P, MTH.BOCIULYTEY 3

i P, MIH.BOCILY. pasp
31eCh Punisocnayres AN YTEYEK, KPOME HOJIHOIO paspyIICHHA |
TIOJIHOTO PAa3pbiBa; Py pocrr.pasp V18 CIIYYAEB I0JIHOTO paspytie-
HHsl HIIH NOJHOrO paspbiBa.
P, — yei0BHAs BEPOSTHOCTh O€3BETPHA (IITHILA):
P32 = Pumana.
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BTODHYHBIE NOKAPE HE BOIHHKZKT.
P MOpasaIoL|ss BOVISHACTEHE ONACHLIN

(haxTOPOE NEPEMMHOND NOWapa
BoanmknoseHme noxapa s
no BEAN NOBEEXHOCTH
OLHOTO M3 PEIEPBYIPOE
BO3HMNHOBEHME BTOPHHHOND NOXapa
COCBAHEND peepeyapa (nomap
Pia NO BCBH NOBEPXHOCTH pesepeyapa).

Mopasasowese BOIAEHCTEHE ONACHEX
(DEXTOPOE NEPEWLHON M BTOPHSHOND
Noxapoa

Puc. 3.2.3. Hepeso cobwimuiti Rpu 803HUKHOSEHUU U Paaumuu
mp{}ﬂﬂﬂﬂﬂﬂﬁ Cﬂﬂi‘}'ﬂ'!{ﬂﬂ, EﬂEﬂHHGﬁ C 80FHEKHOEEHNEM
RONCApa No celi NOSEPXHOCMU 0ONO20 N3 PEIEPEVAPOR
PAcCMampueaemoso PeIepayvapHozo napra

P3 - YCIO0BHAaA BCPOATHOCTE MMOCIICAYHOUICTO BOCILIAMCHC-
HHA I[IPH OTCYTCTEHH MI'HOBCHHOI'O BOCILTAMCHCHHA .

Proca socnn.yreus
.P3={ - s

P, NOC. BOCILT pasp

3neck Procnsocnnyres VI YTEUECK, KPOME MONHOIO paspylIeHHs H
HOJIHOIO paspeiBa; Puocasocmnpasp MM CIIy4YaeB IOJHOIO paspy-
[IEHUA HIIH MTOJIHOIO pa3phIBa.

P4 — ycnoBHas BEpOATHOCTE cropaHus ¢ obpazoBaHHEM
H30BITOYHONO JaBneHHs NpH 00pa3loBaHHH MAapOBO3AYIIHOTO
o0JaKa ¥ €ro MocICAYIOLIEM BOCIUIAMEHEHHH:

P4 = Potp.in6.aann-

Ps — ycnoBHas BeposTHOCTh 3(pdexTnBHON paoThl cHe-
TeM BOMAAHOIO OpOIlIeHHs OJHOBPEMEHHO Ha [IBYX pe3epRyapax
(pesepeyapbl Ne | H Ne 2) napka npH Bo3IcHCTBHH Ha HHX IO-
’Kapa npoJHea 6eH3uHa B 00BaoBaHHM (OrpayKACHHH) Mapka:

Ps = PopPop.

64




Pg — ycloBHas BEPOATHOCTh 3QQEKTHBHOH padoTbi CHC-
TeMBI BOJSHOIO OpolleHHs Ha pe3epByape Ne 2 ¥ OJHOBpPEMEH-
Ho HeadexTHBHAA paboTa CHCTEMBI BOASHOIO OPOLICHHS Ha
pesepsyape Ne 1 nps Bo3AeliCTBHH Ha pe3epByaphl M0XKapa mpo-
nuBa 6Gensuna B obpanosanuy (OrpaXx/IeHHH) MapKa:

Pg=(1 = Pop)Pop.

P; — yciioBHast BeposTHOCTh dddexTHBHOH paboOTHI CHC-
TEMBI BOJISHOIO OpOINeHHSA Ha pesepeyape Ne | ¥ oqHOBpEeMEH-
Ho Hes(dexTHBHAx paboTa CHCTEMBbI BOAAHOIO OPOIUCHHA Ha
pesepByape Ne 2 npH BO3JCHCTBHH Ha pe3cpByaphl nmokapa npo-
nuBa OensuHa B o0BATOBAHHH (OTpaXKICHHN) NapKa:

P7=Pg(l = Pgp)-

Pg — ycnoBHas BeposTHOCTH HeaddeKTHBHON pabOTEI CHc-
TeM BOJSHOTO OpOILEHHs OJHOBPEMEHHO Ha pesepByapax Ne |
u Ne 2 npu Bo3JelcTBHH HA pe3epByapsl 10Xapa npoiusa Oen-
3iHa B 06BAOBAHHH (OrpaXIeHHH) NapKa:

Pz = (1 = Pop)(1 — Pgp).

Py — ycnoBHas BeposaTHOCTH dddexTusHolf paboThl cHe-
TeMBl BOAAHOIO OPOILEHHs OJHOIO pe3epByapa IpH BO3JAEHCT-
BHH Ha Hero BHEIIHero noxapa:

Pg. - P.;,p.

Py — yCTIOBHAst BEpOSTHOCTh Hea(PeKTHBHOH paboThl
CHCTEMBI BOASHOTO OPOIIEHHs OJIHOIO pe3epByapa IpH BO3JCH-
CTBHH HA HEro BHEIIHEro moxapa:

Ppo=1- ng.

IMepeuens paccMaTpUBAeMBIX MOKAPOOMACHBIX CHTYAIMH
H [I0XKapoB, @ TaKXKe CIEHApHEB MX pPA3BHTHA IPHBEJICH
B Tabn. 3.2.1.
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YacToTa peajiH3allHi cueHapHs Ne 6:

Os = Opasrepm.pes 25 um (1 — Purnsocnnyres ) P wrrwn £ toca.pocn,yrew X
(1= Pogip s6.zm1) = 8:8 - 107° - (1 = 0,150) - 0,12 - 0,176 - (1 — 0,600) =
=063 - 107’ m,u".

YacroTa peanusauu cueHapus Ne 7:

Q’f = mempu.pnlﬂﬂ ¥TY] (P MIH, BOCTULYTCY +* (1 - P, ummnn.yr:q}“

% (1= Parrens ) Procnsocunyres) Pop Pop = 1,2+ 107 - (0,150 + (1 — 0,150)
x(1-0,12)-0,176) - 0,95 - 0,95=3,1- 10 ron™".

YacTtora peann3amnuu crieHapus Ne 8:

O = .mercpu.pn 100 sase (£ MIH, BOCTUT yTeY +(1-P, um.nmm.ymu)“
x(1- Ptuﬁml)Pnn:n.mcm.mq)ﬂ — Pop )Pop = 1,2 - 107 - (0,150 +
+(1=0,150)- (1-0,12) - 0,176) - (1-0,95)-0,95=1,6 - 107 rox .

YacTtora peann3anui cueHapua Ne 9:

s = Opasreput.pes.100 wn (Pyrs.eocnn.yres {18 m.m.m}x
"':(1 = Puyrruns )inn.mclial,mw)Pﬂp(l_Pcp) = 1!2 ) 10-5 ’ {ﬂ,lﬁﬂ g
+(1-0,150)- (1 -0,12) - 0,176) - 0,95 - (1-0,95)=1,6 - 107 rox .

Yacrota peannszanuy cueHapus Ne 10:

Oio = Opasrepm.pes. 100 s (Prernsocnayren + (1-P Mri.socnayres ) X
xtl_Pm}Pmm.mm.m)(l_Pnp)(l‘Pnp}= 1,2 - ”TS : {D,ISG *
+(1-0,150) - (1-0,12)-0,176) - (1-095) - (1 - 0,95)=8,4 - 10~ rox”".

Yactora peannsauus cuenapus Ne 11:

o= thlmpu.pﬂ.lm e (1= P uru.mmm.yr:q)P urmuns Prioen. socnn yres X
x Potp s asn = 1,2 + 107 - (1 = 0,150) - 0,12 - 0,176 - 0,600 =
=1,3-10" rox”".

YacroTa peann3aiuy cueHapus Ne 12:

2= QpaJrcpu.pci 100w (1= P m,mm.qu)P rrwn Priocn socrn yres X
x (1= Pogp s pasn) = 1,2+ 107 - (1-0,150) - 0,12 - 0,176 - (1 - 0,600) =
=8,6 - 10 rog .
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Hactota peanmsanpy CueHapus No |3:
< Qnomn.pﬂp}rm.p:a (Pum-ﬂn:m.paap 2 {I - Pu

X (1= Prgryny )Proca socn pasp ) Pog = 5,0 - 108
(1-0,12) - 0,240) . 0,95 = 1,8 - 107 rog !,

Yacrora PCaH3aliy cuenapug No 14-

Oy = an:m.p.uamm.pm (P MrH.socapasp + (1 — P, MIH.BoCTT pasp ) X
x (1 = Fuune ) Poocn socan pesp M1=Pop)=5,0. 100200 + (1-0,200) x
*(1-0,12) - 0,240) . (1 — 0,95)=9,2. 1078 poy!

Yacrora pPeamu3anuu CheHapug No ]5:

Os = Qnmn.pmpmp:-: (1-P MIH.Bocr. pasp ) P, W
X Puﬁp.nsﬁ-nam - 5,{} = lﬂhﬁ ¥ fl -
=6,9-1078 rog!,

Yacrora Peanusaunu cuenapug No 16:

S Qm.unnpaﬂpmu.pesfl = mrisocrun.pasp ) Prymyg P,

focn socna. pasp X
x(f-%.,ﬁm)-:s,u-m*.(r—ﬂ,zuw-ﬂ,rz-ﬂ,mﬂ-ﬂ ~0,600) =
=4,6- 108 rog!.

Yacrora Peanusanuu cuenapus No 7-
7= me.mupx.mFup= 9,0-107. 0,95 = 8.6.107°
Yacrora peamuzamy cucHapus No | §:

18 = Qﬂﬂl.llmiﬁ]lx.pﬂ (1 =
=4,5:10 rog!,

Hacrora peannsapuy CaeHapus No 19:
o = Dnow aspuar s Pop = 9,0 - 107 0,95~ ... 105 rox”"

Yacrora PeaH3alny cuenapug No 20

Qzu ™ Qnum.nux.apuar.pca (1
=4,5-108 rog!

m.mmn.paap) X

(0,200 + (1 - 0,200)

foCh. Bocn pasp X

0,200) - 0,12 . 0,240 - 0,600 =

rog”!,

£op)=9,0- 107 . (1 - 0,95) =

~FPop)=9,0-1075. (] - 0,95) =
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Huske mpuBeJeHB! YacTOTHl pealH3allHH CHEHapHeB pa3s-
BHTHH M0XapOOMNacHBIX CHTYallHH H I10XKapoB, BO3HHKAIOIIHX
Ha pezepeyape Ne 2 (21-40).

YacToTsl peaH3aliy CLEHApHEB PA3BHTHSA MOjkKapoonac-
HBIX CHTYAUMH ¥ [MOXAPOB, BO3HHKAIOIIMX Ha pesepeyape Ne 2
(21-40), aHamorH4YHbl COOTBETCTBYIOIIMM 4YacTOTaM pealH3a-
IIHH CI[EHAPHEB Pa3sBHTHA NOXAPOOMACHBIX CHTYalHH W noxa-
POB, BO3HHKAIOLIMX Ha pe3epByape Ne 1 (1-20).

YactoTa peanusauuu cueHdapud Ne 21:

Os = 0= 23 . 1% vor™.

Hacrora peanusatiuy crienapus Ne 22:

On=0,=12-10"rog™".

YacToTa peanM3aliu clueHapHs Ne 23:

On=0=12-10"ron™".

YacToTa peanusanun cueHapus Ne 24:

Oos =04 =6,2-10 rog™".

YacroTa peannsanuy ciienapus Ne 25:

Oss =05 =9,5-10"" ron”",

YacroTa peanH3aiiiy cueHapus Ne 26:

Ohs = =83 107 ron™.

YacroTa peanu3aluy cueHapus Ne 27:

Oy =0y =3,1-10"rox".

Yacrora peanu3anuy cueHapus Ne 28;

O =0 =1,6-10" ron”.

YacToTa peasinsaunu cueHapus Ne 29:

O =0 =1,6 - 107 ron™.

YacroTa peanusanuu cueHapua Ne 30:

O =010 =8,4-107 ron”.

Yacrora peanusaruu cuenapua Ne 31:

0y =0 =1.3-107 pax.
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Yacrora peanu3amuy cuenapus Ne 32:

O =01=8,6-10"2rog™".

HacroTa peanusanny cueHapua Ne 33:
Gu=03=18-10%rog".

YHacrora peamm3aiuu cueHapus No 34:
Gss=Q4=92-10" rox™.

Yacrora peanu3anuy cuenapus Ne 35:

Qs =0s=6,9-10" rog™.

Hacrora peanuzanuu cuenapus Ne 36:

s =016 =4,6 - 107® I‘(},II;-I.

Hacrora peannsaunn cueHapus Ne 37:

G571 =017=8,6-10" rox”".

Yacrora peanuzanuu cuesapus Ne 38:

Gis =03 =4,5-10"%rox™".

Yacrora peanu3zauun cueHapus Ne 39:

Os0 =019 =8,6-10" rox”".

Yacrora peanmmsannu crieHapus Ne 40:

Quo =G =4,5- 10 rox™".

Huxe npHBeeHBl 4acTOThl PealH3alliH CIIEHAPHEB pai-

BHTHA NOXapOONACHEIX GHT}'&[‘[Hﬁ H MOMAapOB, BOSHHKANOMIHAX

B pe3yNbTare pasrepMeTH3aluu Tpybonposoxos mapka (41-70).
Yactora peanusainu cresapus Ne 41:
Q4[ = mempu'm}ﬁ. 12,5 mLmyﬁ{Pmmmym +(1 "'Pumnmm.ym}x
X (1= Prien ) Prioen:socun:yron) Pop Pop = 3,1 < 1077 - 200 - (0,150 +
+(1-0,150)-(1-0,12)-0,176) - 0,95-0,95=1,6 - 10~ rox .
YacTora peanu3aiuu ciieHapus No 42:
On = metpumﬁ 12,5 sene Lpy6 ( Prurnsocnn yres + {1 — Parnsocrunyres ) %
X (1= Purryan ) Paocasocnnyres J(1 = Pop) Pop = 3,1 - 1077 - 200 - (0,150 +
+(1-0,150)- (1-0,12)-0,176) - (1 - 0,95)- 0,95=8,3 - 10 rox”".
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Yactora peannzauun cuenapus Ne 43;

Os = Qpnrqm.‘rp}ﬁ.lz,s nuLtpyﬁ{Pmm.ﬁﬂ +(1 - Punuocnnyren) *
% (1= Pigruns ) Poocasocainyren) Pop (1= Pop) = 3,1 - 1077 - 200 - (0,150 +
+(1-0,150)- (1-0,12)-0,176)- 0,95 - (1 - 0,95)=8,3 - 107" rox”".

YHactoTa peanusanuu cueHapus Ne 44;

Oy = Qparupu.‘rpg.ﬁ.lz,s miamﬁ{Pummmm + (I—Pmmumﬂ}x
% (1= Purrynn ) Procasocemyres X1 = Pop Y1 = Pop)=3,1 - 1077 - 200 x
x (0,150 + (1 - 0 150) - (1-0,12) - 0,176) - (1 - 0,95) - (1 - 0,95) =

=4,4-.-10" roa”
‘IaGTDTa pE-EJIHJSHIIHH cuenapus Ne 45:

Oss = Qpﬂ'ﬂﬂﬂ-‘fm‘ﬁ.lz,i uqupyﬁ(l o nmmm.m)P mrans
X Procn.socnn.yres Pospust.aasn = 3,1 - 107 - 200 - (1 -0,150) - 0,12 x
x 0,176 - 0,600 = 6,7 - 10”7 roa™".

YactoTa peanu3anun cueHapus No 46:

Q-’fﬁ = qum:pu.myﬁ. 12,5 uqupyﬁ(l = Pumlmm.mjpm x
X Procn socnn.yrea (1 — Podp st naen ) = 3,1 - 1077 - 200 - (1-0,150) x
0,12-0,176 - (1 - 0,600)=4,5 - 107 ron™.

Yacrora peasiH3auny cueHapus Ne 47;

47 = Qpaarepu 1py6.25 IIIILTP}G(-P wrsocryres T (1 = Py socrn yrew ) X
% (1 — Purwns ) Puocn.socu.yres ) Pop Pop = 1;3 « 1077 - 200 + (0,150 +
+(1-0,150)-(1-0,12)-0,176) - 0,95 - 0,95=6,6 - 107" rox”".

Uacrora peanusaiuu cueHapusa Ne 48:

O = Qpﬂﬂrﬂﬂﬂ-mﬁiﬁ uLmyﬁ{PummuLm + (1 — Pyrsi socnnyren )
% (1= Purruns ) Procasocnnyres 1= Pop ) Pop = 1,3 - 1077 - 200 - (0,150 +
+(1-0,150) - (1-0,12)- 0,176) - (1 - 0,95) - 0,95=3,5 - 107 rox”".

Yactora peamusauuu cueHapus Ne 49:

Qﬂi? e Qpﬂm.'fp}‘ﬁ.lﬁ HHLTP)G(PHI"H.W.}'TH +(1 _Pnntmm.}m)“
X (1= Pyrruns ) Procnsocnnyres ) Pop(1 = Pop) = 1,3 - 107 - 200 - (0,150 +
+(1-0,150) - (1-0,12) - 0,176) - 0,95 - (1 —0,95)=3,5 - 10”7 rozx™".
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YacroTa peanmsauuu cuenapus Ne 50:

Oso = Oparepm1py6.25 unt Lapyt ( Punsocnyres +(1— Prurssocnnyres )%
% (1 = Piresnn ) Procasocnyren {1 — Pop M1 = Pop )= 1,3 - 1077 - 200 x
x (0,150 + (1 -0,150)- (1-0,12)- 0,176) - (1 = 0,95) - (1 - 0,95) =
=1,8-10"%rog".

Hacrora peanuszaunuu cueHapus Ne 51:

Qﬁ! o mepu.tmﬁ.is Hqupyﬁu - P, MIH.BOCTUL YTey )P s
X Procnsocnin.yres Pobp.ist asan = 1,3 * 107 .200 - (1 - 0,150) - 0,12 x
x 0,176 - 0,600 =2,8 - 107" rox".

YacroTa peannzaimu cueHapus Ne 52:

Osy = Qpaampu:rpyﬂls uuL'rpyﬁ(l = Pyru socnn yren ) Purruna %
X Proca socnnyres (1 = Pospsest.zann )= 1,3 + 1077 - 200 + (1 - 0,150) x
0,12-0,176 - (1 - 0,600)=1,9 - 107 rox ™.

YHacroTa peanu3anuy crueHapua Ne 53:

Os3 = Qm.mfﬁ.m st Lrpy6 ( Prarusocrnyres + (1 — Puaresocrun yrey ) %
% (1= Poyruas Y Poosasoctnyren ) Pop Pop = 5,2 - 107° - 200 . (0,150 +
+(1-0,150)-(1-0,12)-0,176) - 0,95 -095=2,6 - 1078 rox™.

Yacrora peanusanus cueHapus Ne 54:

Oss = Cpasrepwtpy6.50 sn Lapys (Prarmsocanyrea + (1= Purssocnn yrea ) %
% (1= Purruns) Pooensocnn.yres J1 = Pop) Pop = 5,2 - 107 - 200 - (0,150 +
+(1-0,150)-(1-0,12)-0,176) - (1-0,95)- 095=1,4 - 107" rox”".

YacroTta peanusanus cueHapus Ne 55:

Qi -1 Qpﬂ:ﬂ'ﬂpu.m}fﬁ.Sﬂuqupyﬁ(P MrH.socryrey T (l & i m.mm.mn)x
X (1= Prursna ) Procn.socnn.yres ) Pop (1= Pop ) = 3,2 - 1078200 - (0,150 +
+(1-0,150)-(1-0,12)-0,176)- 0,95 - (1 - 0,95)=1,4- 10" rox .

YacroTa peann3zaumy cieHapua Ne 56:

Qﬁ . Qm'tpu.rpyﬁjﬂ HHerﬁ(P MrH.BOCTLYTEY T ( o & um.mmmq)“
X (1= Pirrans ) Poocnsocnnyren 1 = Pop (1 — Pop )= 5,2 - 107% . 200 x
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x (0,150 + (1-0,150) - (1-10,12) - 0,176) - (1 — 0,95) - (1 — 0,95) =
=73« 107° rox .

HactoTa peanuszauuu cueHapus Ne 57;

Os7 = mempu.m}ﬁ.ﬁﬂ uqup}ﬁ(l - MIH,BOCIUL YTEY )Purruns X
% Praocs socn yres Podp.us.aann = 5,2 < 1078+ 200 - (1 - 0,150) - 0,12 x
x 0,176 - 0,600 = 1,1 - 107" rox™".

Uacrora peanu3anun cuenapus No 58:

Qﬂﬂ -~ Qpﬁ:impn.rpyﬁ.ﬁl} Mqupyﬁ(] - P MIH.BOCILL YTEY ] e m—
% Procu socanyros (1= Posp s as) = 5,2 - 1078 <200 - (1 -0,150) x
x0,12+0,176 - (1 - 0,600)=7,5- 10" rox".

Hacrora peanmusauuu cuenapus Ne 59:

Oss = Opasrepm.1py6.100 wn Lapys { Purssocnnyres + (1= Prarsocmnyres ) X
% (1= Purrunn ) Paoca socan yres ) Pop Pop = 2,2 - 1078 - 200 - (0,150 +
+(1-0,150) - (1-0,12)-0,176) - 0,95-0,95=1,1 - 10® rog™".

Hacrora peamusanun cucHapua Ne 60:

Q&U o %umpu.iwﬁ.lm HHLI'P)U(PIH‘]LIDHM.}W{ + (1_Pum,w:nri.rm}“
% (1= Pyrras ) Procn.socan yrea 1 = Pop ) Pop = 2,2 - 1078 - 200 - (0,150 +
+(1-0,150) - (1-0,12) - 0,176) - (1 - 0,95) - 0.95=5,9 - 10 rox™".

Yacrora peanuzanuu cuenapus Noe 61:

O = QFWW-TP}'E*.IBG HuLl'pj.ﬁ(Punt.m.yrtu "'ﬂ‘Pmmm]rm}x
X (1= Pyruss ) Procasocnnyres ) Pop (1= Pop) = 2,2 - 107 - 200 - (0,150 +
+(1-0,150) - (1-0,12) - 0,176) - 0,95 - (1 = 0,95)=5,9 - 10" rox".

YHacrora peannsanuu cueHapua Ne 62:

o= qurcpu.mﬁ.lm mntLapys (Prarss socnn yren + (1 _Pummm.ﬂﬂ)x
% (1= Pyreuns ) Procn.socmnyres X1 = Pop 1= Pop) = 2,2 - 1074 . 200 x
x (0,150 + (1 -0,150) - (1 -0,12) - 0,176) - (1 = 0,95) - (1 - 0,95) =
=3.1:10" rox™.
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Hacrora peamuzanuu cucHapasa Ne 63:

Os3 = Cpasrepm.1py6.100 wm Lipys (1 = Purssocnayren ) Purmnan X
% Procn socnn.yrer Pobpmst.naen = 2,2 - 1078 - 200 - (1 - 0,150) - 0,12 x
x 0,176 - 0,600 =4,7 - 107® rox™.

YacroTra peannzaiuu cueHapus No 64:

QM = mempu.rpyﬁ.lﬂﬂ uuLmyG(] - b MIH.BOCIULYTEY }P urrHas
% Poocunocanyieall = Potpwssamn )= 252 * 107%.200- (1-0,150) x
x 0,120,176 - (1 -0,600)=3,2- 10 rog™".

Yactora peanisaluu cueHapus No 65:

Oss = merpu.mﬁ,pmpuu-['rpﬁ“} MIH.BOCTLLpasp T (1-F, um.mm.pmp) x
X (l i PNTHM)Pnum,m:rm.pa:}p)PﬂpPap 2 4:2 g 10-9 - 200 - (ﬂszl:lﬂ +
+(1-0,200)-(1-0,12) - 0,240) - 0,95 - 0,95=2,8 - 107" rox”".

YacroTa peanusauun cuenapus Ne 66:

Oss = mempu,myﬁ.pmpuleyﬁ (P, MrH.BocTuLpasp T 1§ S 5 wriLsociuL pasp ) X
X (1= Pyrrnn ) Prioea. soci. pasp (1 — Pun)Pnp =42 . 107 - 200 - (0,200 +
+(1-0,200) - (1-0,12)- 0,240) - (1 = 0,95)- 0,95=1,5- 10 rox”".

Yacrora peanuzainu cuenapus Ne 67:

QS? - Qpﬂl‘bpﬁuﬂjﬁ.pﬂ:ﬁ:ﬁalﬂp}ﬁ (Pmmwpmp * (1 Y Purh'_mﬂrln.pﬂp )%
% (1= Puarmins ) Procasocnn pasp ) Pop (1= Pop )= 4,2 - 107 - 200 - (0,200 +
+(1-0,200)- (1 -0,12) - 0,240)- 0,95 - (1 -095)=1,5- 10" rox™".

Yacrora peanusanuu cueHapus Ne 68:

Qﬁﬂ - erpurmﬁpmpuanyﬁ(P MIH.BOCTUL AP T (I oy P unl.mcm.pmp}x
x(1- Pmm:)Pmm.mcm.Pﬂp)ﬂ o Pup)(l = Pnp) =4,2. 107+ 200 x
x (0,200 +(1-0,200)- (1-0,12) - 0,240) - (1 - 0,95)- (1 -0,95) =
=7,7-10"" rog~".

Yacrora peanuszanun cueHapus Ne 69:

Oso = Qpaﬂrepu.myﬁ_paxpullﬂ‘p}ﬁ{l — Pyurusocnn pasp ) Porrans X
HPmm.amm.PmPnﬁP.mﬁﬁm =4.2. l'[rg - 200 - {1 = 0,2{:'0} - 0,12 %

% 0,240-0,600=1,2 . 10 % rox .
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YacToTa peanmnzanuu crieHapua Ne' 70:

Cho = Opasrepu1py6. paspus Lyt (1= Purusocna.pasp) Prrmiana %
:"':Pnucn.mun.pmp(l oo Pﬂﬁp.mﬁ-nm]= 4,2 10—9 - 200 - (1 = 01200) X

x 0,120,240 - (1 - 0,600)=7,7 - 10 ron”".

3.2.5. Mocmpoenue noneii onacusix paxmopos nodxcapa
O/LR PAXIUYHBIX CHEHAPUes €20 pazeumun

Onenka onacHelX (PaKTOpOB I0XKApa NMPOBOJHTCA ¢ IOMO-
B0 METOIOB, PHBEACHHBIX B npiL. 4 k HacTosmemy ITocobnro.

[Tpu stoM cornacHo 1. 16 meronukd [1] ana pacematpu-
BAEMEIX CIICHAPHEB Pa3BHTHSA MOKAPOOMACHBIX CHTYAlHH H mo-
JAPOB YYHTHIBAIOTCA ClieAyolHe onacHsle GakTophl moxapa:

- TEIJIOBOE M3JIyYEeHHEe IIPH M0Xapax IPOJIMBOB H MOXa-
pax pe3epByapoB M0 BCEH NOBEPXHOCTH;

- W3DBITOYHOE JABJICHHE H HMIY/IBC BOJIHBI AABJICHHS TIPH
CrOpaHHH NapoBO3AYIIHOIO 00J1aKa B OTKPEITOM IMPOCTPAHCTBE,

- pacmMpsioLMecs MPOAYKTEl CrOpaHHS MPH PeaTH3aIHH
MOXKapa-BCIbIIIKH.

Konuuecmeennan oyenxa Maccel 20pioutix 8ewjecms, nocmy-
RANOWUX 68 OKPYICAIOWEE NPOCMPAHCMEO 6 pe3yibmame e03HUK-
HOBEHUR NONCAPOONACHBIX CUMyayui

KommiecTBo NOCTYIMBINETO B OKPYKAIOLIEE POCTPAHCTBO
roprouero npoaykra (beH3HHA) NpH pealH3allHH M0XApooTiac-
HBIX CHTValldii, CBA3aHHLIX C pasrepMeTHsalued pe3epByapoB
H TpyOOIPOBOAOB pacCMATPHBAEMOr0 Mapka, ONpe/CNAnoch He-
X0 H3 CACAYHLIHX [IPSANOCEUIOK.

1. IIpusuManocs, 9TO pasrepMers3anus TpyOOmpoBONOB
napka (JyIs Bcex THIOB yTe4eK) H pasrepMeTH3alus Kakioro 13
JBYX pe3lepByapoB (M1 BCEX THIIOB YTeUeK, KpOME IOIHOro
pa3pyIIeHnd) NPHBOJIMT MCTEYCHHIO BCEro COACPHKHMOIO B CO-
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OTBETCTBYIOIIEM pe3epByape (NMUTaeMblii pa3srepMETH3HPOBAB-
uwmMcs TpyOONpoOBOOM pesepByap WM pasrepMeTH3MpOBaB-
mmiics pesepsyap) Oensuna ¢ obpazoBaHHeM IIPOJINBA, OTPAHHK-
yeHHOro obOpanoBaHuHeM (orpaxaenuem) napka. [Ipu pacuyere
KOJIHYECTBA MCMAPHBIIETOCA ¢ MOBEPXHOCTH MposiHBa OeH3MHA
JUIS YK@3aHHBIX MOKapOONacHbIX CHTyaUHH IUIOIanb MOBEpX-
HOCTH MCHapeHus Fp) KOHCEPBATHBHO OLECHMBANACH ILIOMIAABIO
BHYTpH oOBanoBaHuA (Orpam/ieHHa) Hapka H NPHHHMAIAChL
pasHoit 7000 M.

2. Ilnowans nposmea DeH3HHA 33 npenciaMu obBajora-
HHA (OrpaXIeHHsa) napka B Cliydae MOJHOI0 paspylueHHA pe-
3epByapa ¢ TiepeIHBoM 4acTH OeHinHa yepes oOBanoBaHue (or-
pajkIeHHe) mapka OLEHHBANACh B COOTBETCTBHH C I 5 mpui 4
K HacTosAnemy [Tocobuio cneayrouumM oOpazoM.

Bricota oOBanoBaHus napka coctapiger a = 3,5 M.

HauaneHas BeicoTa cronba JKMOKOCTH B pe3epByape kg
onpejieaack KaKk OTHOUIEHHE o0bemMa XPaHHMOro B pesepBya-
pe Geusuna (Vpe =10 000 M’) K MIOMAIH JHHWINA pe3epByapa
(numametp pesepByapa Dpe = 34,2 M). Takum 0Opa3som,

ha :%—ﬂz = 10,9 m.
n{%}
2

3navuenune napamerpa a/hg cocrasmser 0,32.

Jons nepenupmerocs 4epe3 obpayioBanue (OrpakieHHe)
OeH3WHa onpenensanack mo puc. [14.3 npui. 4 (xpusas 1) 1 ObL1a
npuHATa paBHOH 38 %. TaxuM oOpa3oM, KOJIHYECTBO NEPCIIHB-
merocs uepes obBanosaline (orpaxkacHue) napka bensusa co-
craBasier Voennepens = 10 000 - 0,38 = 3800 »r’.

IInomans npojHBa yKa3aHHOTO Bhlllie Kolnu4ecTsa OeH3u-
Ha 3a npenenamu obsanoBanus (orpaxcieHus) napka Fppx pac-
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cynThiBa1ack nio Gopmyne (114.27) npua. 4. KoaddunuenT pas-
TATEA f, IpHAMMAaICH paBHBIM 20 M
Fipx = £, Voennepenns = 20 - 3800 = 76 000 "

Obpantopanue (orpaxiacHue) napka umeer GopMy npaMo-
YTOJNILHHKA, MEPHMETP KOTOPOT0 COCTABISET Lyepu = 330 M.

IIpu onpenenernun dopmer nponuea beHzuHa 3a npenenamu ob-
BANIOBAaHUA (OrpajieHHs) MapKa NMPHHHMANIOCE, YTO IEPeiIHB-
meecs 4epes oDBaloBaHHE (OrpakIcHHE) Iapka KOJIHYECTBO
pacnpeaesieHo B0Jb BCEro OrpaKJAeHHs B MOJ0CE MMPHHOK
X, M (prc. 3.2.4).

X
R T e S R ke
Yacte nponuea |- o0 =l e
BeH3vna i & OrpamaeHue
Hn:pﬂﬂﬂnﬂhlﬂ\i_ :' / napka
orpasaeH1s -1
it kil ases s )

Puc. 3.2.4. Cxema dns onpederenun dhopmer nponusa bensuna
3a npederavu o6EATO6ANUA OSPANCOEHIA NAPKA

[Hupuua X, M, onpeneifeTcsa ypaBHEHHEM

XI'rwpm "l"l'[.«"f:t o F[[px.

CnenosarensHo, IIHPHHA X cOCTaBAAET

Lnr:guu meml + 4 210F IIPI

X= r _-109,5M.
2

3. [Ipu pacuere KoMMYeCTBA HCMIAPHBILETOCH ¢ MOBEPXHO-
¢TH nponusa DeH3uHA JUIS MOXKAPOONACHBIX CHTYaLiH, CBA3aH-
HEBIX C IIOJIHBIM Pa3pyIICHHEM pe3epByapa H IMEpeiHBOM 9acTH
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Denzuna uepes obpanoBanue (orpaxeHHe) mapka, NIOMATE
[IOBEPXHOCTH WCIapeHHs NMPUHAMANACE PABHOM

Fyy = Fyy + Fpx = 7000+ 76 000 = 83 000 m”.

4. [Ipofo/DKHTeNEHOCTE HCTIADEHHS ¢ MOBEPXHOCTH MIpO-
nHBa OEH3HHA UM BCEX NMOXKAPOOMACHBIX CHTYANHH, CBA3AHHBIX
C pasrepMeTH3alHel pe3epsyapoB WIH TpPyOOIpPOBOIOB IapKa,
KoHcepBaTHBHO npuHEMaiack T = 3600 ¢ (m. 6 1 npui. 4).

Huxe npuBeiensl pe3ylibTaThl pacueTa Maccel napos Oew-
3HHA, [IOCTYMHBIIKX B aTMOC(epy B pe3VILTATe HCIAPEHHS C Mo-
BEPXHOCTH PAacCCMaTPHBAEMbIX IPOJIMBOB OcH3HHA.

Jlasjienne HacblEHHOro napa GeH3MHA NPH pacuyeTHOH
TEMIIEPATYPC COCTABIACT

(B
P = m“-"'“’"] = 1@[“"”51 '_HT:'*;T;E“] =39,3 klla.

Monspnas macca 6enzuna M = 95,3 kr/kmob.
Cornacto m. 26 npril. 4 HHTEHCHBHOCTh HCHApeHus OeH-

3WHA OTIpesieNsercs o Gopmyne

W =10 nJMP, =107.1,/95,3-39,3 =3,84-10* x/(v’-c).

Taxkam obpasom, Macca mapoB OeH3HHA, MOCTYNMHMBIIHX
B armocepy B pe3ylbTaTe HCNApeHHs ¢ NOBEPXHOCTH paccMmar-
PHBaeMbIX IPOJIABOB OEH3HHA, COCTABIIACT:

- JU1s TIposiMBa OcH3KHA B npeaenax o0BajoBaHus (orpax-
JIeHHA napka):

M, = FuWT =7000-3,84-107%- 3600 = 9677 xr;

- U4 cny4dad MpojiHBa B pe3y/ibTare MOJIHOIO paspylLIcHHA
pezepBeyapa ¢ mepeldBOM 4dacTH OeH3WHA udepez oOBanoRanue
(orpaxneHHe) napka:

Mj = FpaWT =83 000-3,84- 107" - 3600 = 114 700 kr.
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Pacuem unmencusHocmu menioeo20 u3NY4YeHUs pac-
CMAMPUBREMBIX RONCAPOE

HMATEeHCHBHOCTH TEMIOBOTO H3NYYSHHA MOKApOB JUIA pac-
CMATPUBAeMbIX CLEHAPHCB PA3BUTHA IOXKAPOOMACHBIX CHTYa-
ui ¥ NOkKAPOB, CBAIAHHBIX ¢ BOIHHKHOBEHHEM MOMKAPOB MPO-
nupa OeH3WHA M NOXApOB pe3epByapoB XpaHeHus OeH3WHa 110
BCell TIOBEPXHOCTH, PACCYMTHIBANIACH 11O METOY, IPHBEICHHOMY
B pasa. VI npun. 4. Jlanusii METOA NMO3BONAET PacCYHTHIBATE
HMHTECHCHBHOCTH TEIUIOBOIO W3NIYUEHHA ¢ NOXKapa NpoiHuBa 3a-
JIAHHOTO TOPIOYEro NpPOJAYKTa ¢ o4YaroM (IpoaHBOM) 3a/IlaHHOH
nnomaan F Ha pasTHYHEIX PACCTOSHHAX OT 0Uara roxapa.

Jng cueHapueB pasBUTHS NOKapOOIIACHBIX CHTYAlHH M
IIOMKAPOB: MO¥Kap nponusa B cOBaioBaHHH (OrpakACHHH) MapKa
0é3 BOIHHKHOBEHHMN BTOPHYHBIX TOXAPOB, MOMKAP NMPOIUBA
B 0OBaIOBaHHH (OTpaKIeHHH) IapKa C BO3HHKHOBEHHEM BTO-
PHYHBIX 1103KApoB pe3epByapoB No 1 w/unu Ne 2, noxap pesep-
Byapa Ne 1 unu Ne 2 nmapka 1o BceH MOBEPXHOCTH C BO3HHKHO-
BEHHEM BTOPHYHOIO IOXapa COCEJIHEro pe3epByapa IpH pacuye-
T€ HHTCHCHBHOCTH TEIUIOBOIO H3IYYSHHs MOXKApPOB IJIOLIATE
oyara noapa (Iomans poHea) £ NPHHUMAIACH PABHOM TUIO-
LanH BHYTpH oOBaopaHusa (orpaxkjeHHs) napka (F = 7000 M),
TO €CTh NPH ONpEIe/ICHHH NOIIaAH o4Yara noxapa rjiomanib,
3aHUMAaeMas He YYaCcTBYKIOIIMMH B [I0XKape pe3epByapami,
KOHCEPBATHBHO (OIICHKA CBEpXYy MJIOINaAH odara) paccMar-
puBanach Kak 4acTh MJIOLIA/H OYara noxapa.

Jina cuenapHeB pa3BHTHA IOXAPOONACHBIX CHTVAIMA H
M0XapOB, CBA3AHHBIX C MOXKapaMu NMpoauBa OeH3HHa B 00BaIO-
BAHUHM (OrpakIeHHH) Napka H MpOJHBa MEPENHBIICrocs 4Yepes
obpanopanue (orpaxaenne) OeH3HHa Kak 0e3 BOZHHKHOBEHHS
BTOPHYHBIX MOXKApOB, TAK H ¢ BO3HWKHOBEHHEM BTOPHYHBIX
OXKAPOB [pH pacdeTe HHTEHCHBHOCTH TEMUIOBOTO H3Ny4CHHSA
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MOXKapoB MIOIMA4Ak O4ara noxapa (IUlomank NpojaHBa) F;
KOHCEpBATHBHO (OLIEHKA CBEpXY IUIONIAH 04Yara) NMpHHHMA-
nack paBHOH muomanu Fg, TO ecTh NPHHHMANIACE PABHOM
F> =83 000 m*.

Ilnowams oyara noxkapa (IUIomags MPoJIKHBa) B CAyYae Mmo-
apa pesepsyapa (nuametp pesepByapoB No 1 u Ne 2 — 34,2 M) o
BceH 10BEPXHOCTH NPHHHMAIaCh PaBHOH

2

2 =n~:i4% =918,6M".

PeayneTaToM pacuera HHTEHCHBHOCTH TEILIOBOIO H3lyye-
HHS 110%apa 1S COOTBETCTBYIONIEro CleHapHs ABIseTcs moy-
YECHAC 3aBHCHMOCTH MHTEHCHBHOCTH TEILUIOBOTO H3JIVYEHHS OT
paccToAHHA 10 ovara moxapa. Takum obpasom, juia pacyera
HHTEHCHBHOCTH TE€NJIOBOI0 M3IY4YeHHS LEeNeco0dpa3Ho HCnollb-
30BAHHE BBIYHCIHTEILHOH TEXHHKH H COOTBETCTBYIOHIMX MPO-
IPAMMHEIX MPOAYKTOB, IO3BONAIOMIHX ONPENENATh ¥ XPaHHTh
B NaMATH YKa3aHHBIE 3aBHCHMOCTH IS KaKI0TO H3 PaccMartpH-
BAaeMBIX CLICHAPHEB.

JUis JeMOHCTpalMH pacueTa WHTEHCHBHOCTH TEILIOBOIO
H3NYUeHHs T0Kapa, MPOREJIEHHOINO B COOTBETCTBHH ¢ pasi. VI
OpHIL. 4, HIKE NPHBE/IEH pacyeT HHTEHCHBHOCTH TEIUIOBOTO H3-
Jy4eHHs Mokapa nponuBa OcH3uHa miomansto F; (noxkap pe-
3cpByapa 10 BCcel MOBEPXHOCTH) B TOUYKE, PACHOJIOKECHHOH Ha
paccrognun r' =20 M OT rpaHHIBI O4ara noxapa, IpH BETpe co
ckopocTeio wy = 20 M/c B HanpasiiennH 00iy4acMoro obbekTa.

OddeKTHBHEI IHAMETp NPOJHBA PACCYHTHIBAETCA B CO-
oTBeTCTBHH ¢ dhopmynoii (114.58) npun. 4;

d=J4ﬁ=\/4'913’5=34,2u.
T 3,14

88



VY ensHas MaccoBast CKOPOCTH BRINOpaHHs GeH3MHA COIJIACHO
tabu. [14.4 npwt. 4 npurnManack passoit m'= 0,06 kr/(M” - ¢).
IInoTHocTs OKpyXaKOIIEro BO3AYXa [PH pacuyeTHOH TeM-

nepatype p.= 1,15 kr/n, YCKOpeHHE CBODOAHOrO mnajeHus
g=9281 m/c?. TINOTHOCTS HACHIEHHEBIX napoe tonnuea (beH-
3MHA) [IPH TEMIIEPATYPE KANEHHUSA Py, = 3,196 KT/M".

ITapamertp w,, omnpenenseMslii B COOTBETCTBHH ¢ (hopmy-

no# (114.60) npun. 4, cocraBnger
Wi _ 20

TR . MUY | |
m'gd 0,06-9,81-34,2
On {I 3,196

CnepnoparensHo, JJIMHA mnamMeHH L onpejensercs 1o
tdopmyne (I14.59) npun. 4:

: (.67
L=55d{ i } 2102 =

Pav&d

0,06
1,154/9,81-34,
YTron OTKJIIOHEeHHS ILIaMEHH OT BePTHKANH 0 AeHCTBHEM
Berpa O paccuuThiBaeTcs ¢ noMouisio opmysl (114.61) npri. 4:
cos0=u"" =10,837%° = 0,304.
CnenosarensHo, O = arccos(0,304) = 1,262 pan.

PaccrogHue 0T TeOMETPHYECKOrO LEHTPA MPOJIHBA A0 00-
nyyaeMmoro obrexTa:

X=r+0,5d=r"+0,5-34,2=37,1 m.

[Mapamerpsi a, b, A, B, C, D, E, F onpeaensuolqHecs cooT-
percTBeHHO (Qopmynamu  ([14.57), ([14.57.1), (114.57.2),
(T14.57.3), (114.57.4), (114.57.5), (114.57.6), (114.57.7) npun. 4

COCTaBJIAROT:

Uy =

0,67
=55.34, 2[ 2J -10,83%1 = 61,13 m.
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2L 2.61,13
&= =

=3,575;

d 34,2 :

b=zx=2.37,1=2’”;
d 342

A=1J(a* +(b+1)* -2a(b+1)sin6) =
= J(3,575% + (2,17+1)* —2.3,575(2,17 + 1)sin1,262) = 1.112;
B= /(@ +(b~1)* -2a(b-1)sin6) =
= J(3,575% +(2,17-1)? =2.3,575(2, 17— 1)sin1, 262) = 2,486 :
C= 1+ ~1)cos?6) = (1 +(2,17 ~1)cos®1,262) =1,159:
D=J{E)=J[E'”“l]=ﬁ,ﬁn?;
b+1 2,17+1
F= acos® _  3,575cos1,262
b—asin® 2,17-3,575sin1,262

F=J@®* -1 =217 -1)=1,925.

3HaYeHHe (akTopa OGMYYEHHOCTH JUIA BEPTHKAIBHOM
nnomanku Fy, onpenensemoe ¢opmynoit (I14.55) npun. 4,
COCTaBJIACT

=-0,879;

2 2 .
FV:%{*E“I“IED*‘EF +(b+1) 2b(1+asin®) :

AB

-

AD\ cos6 ab—F*sin® F*sin0 )
arct +arct, "
“ME( B )+ C [ g[ FC J g( FC J}

/

i ﬁ {_(—o,swmmtgﬂ,ﬁﬂ? +(-0,879) x
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1,112-2,486

1,112-0,607 | cosl, 262
t : + 4
2,486 1,159

[ [3,515-2,1?—1,9251sml,ZﬁzJ
x| arctg +

{3.‘,57'52 +(217+1)*-2:2,17(1 +3,5T55inl,262]}
x

1,925-1,159

1,925%sin1.262
+ arctg| = - =(),228.
g[ 1,925-1,159 H}

3na4eHue (Qaxropa OOMYYCHHOCTH IJIA TOPH30HTAIBHOH
romank Fy, onpenensemoe ¢opmynoi (I14.56) npuin. 4,
COCTaBJIfET

Foo Lo 1), 58| ab—Fsin® )
RN D) e | Fe

F? sinﬂ}]_laz +(b+1)’ —2(b+1+absinﬂ]]x

-+
mg( FC 4B

— [AD] ] ek 1 ]+5in1,262>c
83 ) 314 80,607, 1159

[ (3,575-2,13'“1,9251 sinl,?.ﬁ?] (L!}Zﬁzsinl,ﬂﬁzﬂ
® m‘ctg 4 b

1,925.1,159 1,925-1,159
3,575 +(2,17+1)° -2(2,17+1+3,575-2,17sin1,262) |
1,112-2,486

xarctg(l’l ;2:;’;‘” ]} =0,822.
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Yrnopoit koadduuuent obnyueHHOCTH Fy; ONpenenseTcs
no popmyne (I14.54) upun. 4:

F, = F} + F3 = /0,228 +0,822? =0,853.

KosddumuenT nponyckanus atMoc(epsl T Onpeaensercs
no popmyne (114.62) npun. 4:

v=exp[-7:107* (X -0,5d) | =
= exp[-7-10%(37,1-0,5-34,2) | = 0,986.

CpennenoBepXHOCTHAd WHTEHCHBHOCTEL TEILUIOBOTO M3JIy-
YeHHs MJIaMeHH Ey NDHHHMAETCS B COOTBETCTBHHM ¢ Tabm. I14.4
npuia 4. Jlnd paccMarpHBaeMorc ciydad (HaMerp npoaHBa
(ouara noxkapa) — 34,2 M) E; HaxouTCst METO/IOM JIMHEHHON HH-
TEPIONALMH MPUBEIEHHLIX B YKa3saHHOH TabiHie EHEI'-IEHH'FI A
auametpos ouara 30 u 40 m u cocrarnser Ey= 32,06 kBr/M’.

Taxum o0OpazoM, MHTEHCHBHOCTH TEIUIOBOIO H3IY4YeHHA
nosapa npoauasa 6eH3uHa omansio 5 (moxkap pezepeyapa 1o
BCEH MOBEPXHOCTH) B TOYKE, PACMOIOKEHHOH Ha pacCTOAHHH
20 M OT rpaHMUBI OYara NoOKapa, NpPH BETPE €O CKOPOCTBIO
20 M/c B Hanpasnenuu obny4aemoro obmexra cornacro dop-
myne (I14.52) cocrannger

q = E; Ft=32,06-0,853 0,986 = 26,96 kKB1/M’.

AnanoruyaeiM o0pazoM OBUIH NOJMYYEHH 3aBHCHMOCTH
HHTCHCHBHOCTH TECILUIOBOIO H3IJIVHCHHA MOXKApOB JUIH pacCmMart-
PHBacMBIX CLIEHAPHEB pa3sBHTHA MOMKAPOOMACHBIX CHTYAUHH H
MOXKApOB, CBA3AHHBIX C BO3HHKHOBEHHEM MOXKAPOB MPOJIHEA
feHsHHA H [OXKAPOB pe3epByapoB XpaHeHus OeH3HMHA 110 Beeil
MOBEPXHOCTH, OT PaccTORHHH 10 odara noxapa. ['paduxs yxa-
3aHHLIX 3aBHCHMOCTEH B Ccly4dae LITHJIA H [PH CKOPOCTH BeTpa
B HANpaBJicHUH 00ay4yaemoro oosekTa 10, 20, 30 M/c npuBeeHbI
Ha puc. 3.2.5-3.2.8 coOoTBeTCTBEHHO.

92



= =2 = 8 48 %

=

= B R

PR T T T S T R M e e ———— - —
G 20 40 60 80 100 120 140 160 180 200 220 240 260 R0 300 320 MO 36D K0 400

PaccTORHWE OT rPaHMLL OMara Noxapa, M

MHTEHCMBHOCTL TENNOBOD ManyYeHma, KBT/u?

Puc. 3.2.5. 3asucumocmu uHmMencueHoci Mentogozo Usnyvenus
noxcapa npouaa HensuKa om paccmosHus 0o o4aza noXcapa
8 VCIOSUAX UIMWIA APH NOWAaou ovaza:

.!'—'F;,'.? —F;.‘j _Fj

O 2 40 &0 HO 13 120 140 160 180 200 220 340 260 I80 300 320 340 360 180 400

MHTEHCHBHOCTL TENNOBON Many4YeHna, KBT/m?

PaccTOAHME OT rPpaHMLysl O4Ara NOWERE, M

Puc. 3.2.6. 3asucumocmu uHMENCUSHOCMU MENIOG020 NITYYEHUR NONCAPA
npoauea Benzuna om PAcCMOARUA 00 04aE2a NONCAPA NPYU CKOpOCmuU eempa

@ nanpaanenuu obrywaemozo obvexma 10 M/c npu naowadu ovaza:
J-F;.' ..2 ‘-’Fj-,' 3 —Fj
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WHTEHCHBHOCTD TENNOBCID ManyyeHus, kB M2

i L Il
4@ M W &0 RO IDG 120 140 b6 IR0 200 330 240 260 2KD 300 320 N4 360 JR0 04
PaccToAHMWE OT TPaHMLG!I CUEMa NoMapa, M

Puc. 3.2.7. 3asucumocmu UHMEHCUSHOCMIU MENTOBO20 UITYYEHUA NONCAPA
nponusa Bensuna om paccmoanus do o4¥aza noxcapd NPy CKopocmiL sempa
& nanpasnenuu obnyvaemozo obwexma 20 sm/c npu niowadu ovaza:

I-F;.' E-F;:j -Fj

32
0
g
26

4

Y
==

il o
14

WHTEHCHBHOCTE TENNOBOMS HaNyyeHus, kBT/m2
T ;

1 i I —— _

IO 120 140 160 1K) 200 720 240 260 TR0 W) A2 40 36 380 2000
PaccTORNME OT MPaHMUL CYEM NoXapa, M

LI T
@ 20 40 M &0

Pue. 3.2.8. 3asucumocmu UHMeEKCUBHOCMY MENIORO20 URNVYEHUA NOXCAPa
Hponuea bensund om PpaccMmoania 00 O%a2a ROXNCAPA NPU CKOPOCMY Sempa

8 Hanpaaienuu obnyyaemozo obvexma 30 m/c npu miowaou ovaza:
f-Fg.' 2 '—F;.‘ 3 '—F_;
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Pacuem MmaxcumMantbHulx 20pU3OHMANLHBIX PpPA3IMepos
63PbIGOONACHBIX 30H
Pacuer ropH30HTANLHBLIX pasMepOB B3pPhIBOONACHBIX 30H,

obpasyronHuxcsa B pe3y/ibTarte HenapeHHs OeH3HHA ¢ MOBEPXHO-
CTH paccMAaTPHBAEMEIX NPONHBOB GeH3uHa: nponue OeH3HHA

B npenenax obpanoBaHus (OrpajieHus mapka) H IIPOJIHB B pe-
3yJHTATE NOJHOTO pa3pylleHHs pe3epByapa C NepeIHBOM YaCTH
DeH3nHa uepe3 oOBaoBaHME (OrpaxK/cHHME) Mapka, IPOH3BO-
nuics B cootBercTBrH ¢ pasz. I npun. 4.

ILmoTHOCTE NapoB OeH3HHA Py, NIPH PACYCTHOH TeMmepatype
onpenendnacek no popmyne ([14.29) npun. 4 u cocTasuser
_ M = 95,3 =

22,413(1+0,003671y) 22,413(1+0,00367-37)
= 3,744 kr/m.

['opH30HTaNBHEI pa3sMep B3pPRIBOONACHOH 30HBI, OTCYH-
ThIBaEMBbIH OT TPaHHIbBl TPOJIHBA, PACCHHTHIBAICA N0 (opMmyie
(I13.34) u cocrasaseT:

- TOPH3OHTANBHBIH pa3Mep B3pBLIBOONACHOH 30HBI, 00pa-
3yiomelica B pe3yJbTaTe HCIAPEHHS ¢ MOBEPXHOCTH MMPOJIHBA
Gex3uHa B npeaenax ofBaroBaHHA (Orpaik/eHHs NapKa):

0,33 0,33
Ripcre = 7.8 B "-ﬂ‘3'[~---":-;Eﬁ‘-'L = 101 M;
p,,Cmmp 3,?44*],1

- FTOPH30HTAIBHEI pa3Mep B3pbiBoONacHO¥ 30mHBI, 0Opa-
3yIOLEHCA NpH HCNapeHHH ¢ MMOBEPXHOCTH NPONHBA B PE3YIlb-
TaTe MOJIHOTO paspylIeHHS pe3epByapa ¢ epeMBoM 9acTh Oen-
31uHA Yepe3 o0BasoBanKe (OrpaXIeHHE) NapKa:

0,33 0,33

M, 114 700

Royp = 7.8 =78 — = 228.,5 M.
? [Pncl-llﬂ'll‘) (3.?44'1,1J

Pn
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Onpedenenue napamempoé 801Hbl OAGREHUA NPU C2OPARUY
nAapoeo3cyuiHoz0 obaara

Pacuer 3aBHCHMOCTH 1apaMeTpoOB BOJIHbBI JAaBlieHHsA (H30bI-
TOYHOE JIABICHHE H HMIIYJLC) MPH CropaHHH MapOBOZIYIIHEIX
obnakos, obpasyrommxca npH HenapeHWH OeH3MHA C TIOBEpX-
HOCTH paccMaTpHBaeMbIX MPOJHMBOB: Npoiaus GeH3HHA B npene-
nax obBanopaHMs (OrpaXKIeHHs Napka) M [POJHB B pe3yikTare
NOJHOTO paspyllieHHsA pe3epByapa ¢ MepelHBOM kacTH OeH3HHA
yepes obpanoBanue (OrpaiIcHHE) apKa, OT PacCTOSHHS MpPOH3-
BOIMIICA B COOTBETCTBHH ¢ pasa. [V npun. 4.

PesynwTaToM onpefieNeHHs MmapaMeTpoB BOJIHBI JaBJICHHA
IIPpH CTOPaHMH [apoBO3AYIIHOrO 001aKka 418 COOTBETCTRYIOIETD
CHEHAPHA #ABIACTCH [OJYYEHHE 3aBUCHMOCTE H30BITOYHOIO
JaBJICHMA H MMITYJIbCA BOJIHBI /IaBJICHHA OT PaCCTOSHAA N0 LCH-
Tpa obnaka. Taxkum oOpaijom, And pacuera MapaMeTpoB BOJIHBI
JaBleHHUA [PH CrOpaHMM NApoBO3AYITHOIO oblaka uenecood-
pPasHO MCIOJib30BAHHE BBIYHCIHTENLHOH TEXHHKH H COOTBETCT-
EYIOIIHX MPOrpaMMHBIX MPOAYKTOB, TIO3BOMAIOMKX ONPSHAEIATE
H XpaHHTh B [IAMATH yKa3aHHbIe 3aBHCHMOCTH IS KAXIOro H3
paccMaTpHBAEMBIX CLEHAPHER,

Jing nemoHcTpanMu pacyera NapaMeTPOB BOJIHBI AABICHHS
NpH CropaHly NapoBO3AyIHOIO 00JidKa, HPOBEJEHHOIO B CO-
orBeTcTBHH ¢ pasn. IV mpun. 4, Hmxe npueenen pacuer n3Obi-
TOYHOI'0 AaBJICHHA H HMITY/IECA BOJHbLI JABJICHHA [IPH CrOPaHHH
NapoBO3IyIMTHOTO odJlaka, obpasopaBiierocs B pe3ylisTaTe Hera-
pecHus OEH3HHA ¢ NOBEPXHOCTH NPOJMBA B npeaenax oOBamoBa-
HHA (OrpakjeHHA NapKa) ¢ NOCTYILUIEHHEM B atMocdepy Macchl
napos GensuHa M, =9677 xr, B ToUuKe, pacnonoKeHHOH HA pac-

crosaui 200 M ot oDBanoBaHus (OrpaxkIeHus ) napka.
I[To xnmaccudukaumn Bewects, cruocobHBIX K 00pazoBaHHIO

ropiouHx cMeceit ¢ BO3IyXoM, OEH3HH B COOTBETCTBHHU
¢ Tabn. 114.1 npun. 4 orHocHTCA K Kiaccy 3. XapakTep 3arpoMo-
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WIEHHOCTH OKPY/KAIONIero NpOCTPAHCTBA MU Pe3epByapHOro
napka B COOTBETCTBHH € 1. 15 IPHIL 4 COOTBETCTBYET KJIAaccy 1L
Taxum o6pazoM, cormacao Tabn. [14.3 npun. 4 oxugaeMeld pe-
JKHM CropaH¥s MapoBO3yIIHOro objiaka — jAedrarpalus, cko-
pocTh (ponTa miamenu — 150-200 m/c.

BuaumMas ckopocts GpoHTa miaMens U onpeienseTca A
paccMaTpuBaemoro pexuma 1o Gopmyne (114.37) npui. 4 u
COCTABJIACT

U = kM)’® = 43-9677"° = 198,5 m/c.

[MonyveHHas BeJHYHHA HE [PEBOCXOMHT MAKCHMATLHOH
CKOPOCTH, COOTBETCTBYIOWIEH AanHoMYy Kiaccy (200 m/c), cre-
noBatensHo, npuHuMaetes U = 200 m/c.

ObpanoBanHe (OrpaiIeHHe) NapKa HMEET HPAMOYIOlb-
nyio (opmy (62 x 113 m). LlenTp obnaka coBnagaer ¢ reoMer-
PUYECKHM [EHTPOM MPOIHBA — LEHTPOM O0BANOBAHHA OIPAK-
neHns napka. PaccTosHie 0T paccMaTpHBaeMOH TOYKH JIO IICH-
Tpa ofJiaKa NPHHEMAIOCH PABHBIM CYMME PaccTOAHHs 10 0OBa-
goBarns (200 M) W momywHpHHEL 0OBaioBaHHs (OTpAKACHHSA)
napka (31 m). Taxum 06pasoM, paccToAHHE OT LeHTpa obiaxa
MPHHAMANOCH paBHBIM R = 231 M.

Koppexruposoarii napametp 3 B COOTBETCTBHH € tabi. [14.2
nput. 4 s Gensuna paset B = 1. Y Ie/bHOE HEProBbIIeNeHHE Eyy,
OIpe/Ie/AeMOE B COOTBETCTBHM C IL. 14 npw. 4, cocTasiseT

Eyp = BEyn0 = 1-44 = 44 MTw/kr.

Benuuuna oneprosanaca E onpespenanack mo Qopmyie
(I14.36) npun. 4 ¢ ydeToM YABOEGHHA SHeprosarnaca B COOTBETCT-
RiH ¢ 1. 11 IpuwL 4 B CBS3M C XapaKTEpPOM PACIo/IokKeH:s o0aKa.
[TpH 3TOM KOHCEPBATHBHO NPHHHMAIOCH, YTO BO B3pBIBE yHacT-
BYET BCA Macca roproyero BEllecTBa, COACpHKallerocs B obnake.

E=MEy 10°-2= 8,516-10" JIx.
Armochepnoe nasnenne Py =101 300 Ila.
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bespasmepHoe paccTosHHE OT HeHTpa obiaka R,, onpeje-
naemoe 1o opmyne (I14.39) npun. 4, cocrasnser

R.=R/(E/!R)"=231/(8,516-10" /101 300)"* =1,136.

Crenens pacuiMpeHHs MPOAYKTOB CrOpaHus JUli Naposos-
AYLIHOH cMecH B COOTBETCTBHHM ¢ 1. 20 npHi. 4 npHHHMANACK

paBHO# 0 = 7.
CxopocTts 3ByKa npuaaManace pasqHoit Cp = 340 m/c.
Bennunna Gespasmeproro gasnenus Py paccauThiBaeTCH
no dopmyine (I14.44) npun. 4 u cocrasnser

Disl U“fuqJ(u,m 0,14]_
xl = = =
Ghes LB &

2\ _1\/
(2007 (? 1083 _ 044 ) o5
3407 ) 7 N\1,136 1,136

[lapamerp W, onpenensemsiii no dopmyne (I14.46) npun. 4,
COCTABIACT

W=U(“")=20”(?'1]=u,504,
G\ o ) 3400 7

Benwunna OGespaszMepHoro HMnyiaesca (azel cxarua [
paccuuThiBaercs 1o gpopmyiae (114.45) npun. 4 1 cocrasiser

0,06 0,01 0,0025)
Ix.=W(l—ﬂ,4W}[ e ]-
U',C'6+ 0,01  0,0025
1,136 1,136° 1,136°
Bemvunna u30eirouHoro gasieHus AP paccYHTBHIBACTCSA

no ¢opmyne (I114.42) npun. 4 u cocrasnser
AP = P, Py= 0,185-101 300 = 1,87 10° I1a.

=(),504(1 —[},4-{},504}[ }=D,024.
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Benuuuna wMnynsca ¢assl cxatus /7 paccYHMTEIBaeTCS
no opmyne (I14.43) npun. 4 1 cocrapnger

I* = LB E 1 ¢, = 0,024-101 300%3(8,516-10')2 /340 =

=1435Ila-c.

AnanordunsiM o6pajoM OBUIM TONYYEHBI 3aBHCHMOCTH
H30BITOUHOIO JIaBJIEHUS M MMITYJIbca (a3bl CKATHS BOJIHEI JaB-
JIEHUSA NPH CrOPaHHH I1apOBO3AYIIHOTO 00/aKa 18 paccMaTpH-
BAEMBIX ClIEHApHEB Pa3BHTHA II0JKapOONACHEIX CHTYaIlHi M Mmo-
’KApPOB, CBA3aHHBIX CO B3PBHIBOM IAPOBO3IOVINHOrO 00aka, OT
paccTosHH# 10 00BaNOBaHKSA (OrPaXIEHHS) NapKa.

I'padux 3aBHCHMOCTH M30BITOYHOrO AABJIEHHA B BOJIHE
JaBJICHUA OT PaccToAHMA 10 oOBanoBanus (OrpaiIeHHA) napka
[pH B3phLIBE [MAPOBO3NYIIHONO obnaka, obpasosaBiierocs B pe-
3yNAbTaTe HCIAPeHHA C MOBEPXHOCTH IpoauBa OeH3WHa B mpe-
Aenax oOBaitoBaHua (orpaxieHHs) napka (Macca mnapos
M, = 9677 xr), npusenen Ha puc. 3.2.9.

(=] = =
[ s o
i

-

=

=
I

MabermouHoe
Aasnexue, 10°Na

- - L I T o ——— ——— |
0 500 1000 1500 2000 2500 3000 3500 4000 4500 S000

PaccToAHue 0T 0GBaN0oBaHMA (OrpawaeHHA) napKa, M

Puc. 3.2.9. 3asucumocms u3bimouno2o 0aenenui 6 801He Oaanenun
om paccmosuun do obsarosanus (ozpaxcoenus) napka (Macca napos 9677 k2)

['padhux 3aBHCHMOCTH H3OEITOYHOro IABJICHHA B BOJIHE
JIAB/IEHHA OT paccTOSHHS 10 oOBanoBaHHs (OrpaXAeHHd) Mapka
IpH B3pBIBE NApOBO3AYIOHOro o0iaka, o0pa3oBaBIIErOCsH IPH

HCOAPEHHH ¢ MOBEPXHOCTH NPOJIMBA B Pe3yJibTaTe HOJIHOTO pas-
pPYUIeHHS pe3epByapa ¢ nepeiupoM vacTd Gensuna uepes obpa-
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nopanue (orpaxacHue) napka (macca mapoB M, = 114 700 kr),
npuseaeH Ha puc. 3.2.10.

1

0.9

C 08

‘S 07

™ 06

0,5

0.4

03}

0,2F
0l

0 500 1000 1506 2000 2500 3000 3500 4000 4500  s000
PaccroaHwe oT ofeanoBaHnA (orpasaeHns) napka, M

MabniTon

Puc. 3.2.10. 3asucumocme uzbeimoyno2o 0QaIEHUA 8 8OIHE DaGIEeHUA
om paccmoanu 0o obearosanin (ocpancoenus) napxa (macca napos 114 700 x2)

I'paduk 3aBHCHMOCTH HMOynbca ¢asel CKATHA B BOJIHE
JABJIEHHA OT PaccTOSHUA JIO 00BANOBaHHA (OrpaX/IeHHs) rapka
IpU B3phIBE MapoBo3aylmHOro obnaka, obpaiosasiierocs B pe-
3yNbTaTe HCMAPEHHA C [IOBEPXHOCTH IposMBa GeH3HHa B Npeje-
nax obOpaioBanus (orpaxieHus) mapka (Mmacca Mapos
M, =9677 kr), npuseueH Ha puc. 3.2.11.

u[}_ﬁ B

o 0.5
e 0.4
It
02F
z
= g 0,1
e " 2 —————— = =
0 500 1000 1500 2000 2500 3000 3500 4000 4500 SO0
PaccTonnue ot ofpancBanuA (OrpaskieHnA) napka, m

L

Puc. 3.2.11. 3asucumocms uMnyabed (hazsl CHCAmuA 6 60AHE 0asIeHUR
om paccmosnua 0o obearosanun (ospaxcoen) napka (macca napoe 9677 kz)

I'paduk 3aBHCHMOCTH HMIyJbca ()askl CHKATHA B BOJIHE
JaBJIeHHs OT PaCCTOSHHSA 0 oOBanoBaHus (OrpaxIacHHs) napka
Ipd B3pbIBE MapoBO3AymHOre obnaka, obpasosaBluerocs NpH
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HCTIaPEHHH € IMOBEPXHOCTH MPOJIHEA B PE3YILTaTe MOJHOTO pas-
PYLIECHHA pe3epByapa C NepeiiHBOM 4acTH OeH3HHA 4epes oDBa-
noBanue (orpasaenue) napka (macca napos M =114 700 xr),
NpHBEJEH Ha pHc. 3.2.12,

e ami e el
— = el e s R

]
o

X

22
Lad fa BN

oo
ey ]

Mmnynic dhasel cxamvn, 10°Na- ¢
L=
|

L L L L i 1 i i T 'y

i S00 1000 1500 2000 2500 3000 3500 4000 4500 S000
Paccroauune ot cpanoBaHua (OrpaxaeHna) napka, m

Puc. 3.2.12. 3asucumocme umnyreca haze cucamus & eoane dasnenus
om paccmoani 00 obsarosanuAd (ocpaxcoenw) napxa (macca napos 114 700 k2)

3.2.6. Ounenxa nociedcmenuil 6030eHcCMENUR
ORACHBIX (PAKMOpos noxcapa Ha A0oe
OJLA PasAUYHBIX CUCHAPUEE €20 PA3EUMUA
B pesynnrare nocrpoenua noseil onacHuIX GakTopos 1o-
Adpa  JUIA pEECME‘I']]HH-EEMh]x C[IEHEPHEB Pa3BHTHA HG}HEIPG*
ONMACHLIX CHTYaIlHH M 1oXapos ObINH OlIpe/lelie bl Clenyionme
3aBHCHMOCTH H BEJIHYHHEL

L Qo ()5 @lowic () s @a0nic (1) s @ uie(r) (puc. 3.2.5-328,
I{pﬂﬂaﬂ 2] — ZIABHCHMOCTH HHTEHCHBHOCTH TelJIOBOTO H:]JI}"‘IE-

HHA OT PACCTOAHHA 10 'PAHHLIB] O4adla IJIA [NOWAapoB, XdpaKTCpH-
3VIOLMXCH IUI0IA/bIo Oo4ara (IUiomansto nponusa) £ = 7000 MI,

A yenoBuH wTHAs ( q:mm{r}}, BETpa B HanpasJieHHH o0ny-

yacMoro obbekTa co ckopocThio 10 M/c (gy,c(r)). 20 m/c
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(tﬂg wel)) 1 30 m/c (q}.‘ﬂm(r))z nokap npoyiMeBa B obsaiora-

HHH (OTpaKaeHHH) napka 0e3 BO3HHKHOBEHHN BTOPHYHBIX IO-
JKapoB, Moap nMpoiHea B o0BaNoOBaHMH (Orpa)acHHH) TApKa
C BO3HHKHOBCHHEM BTOPHYHEIX [I0XapoB pe3zepByapor Ne ]
u/unmu Ne 2, noxap pesepByapa Ne 1 mmu Ne 2 napka o Beedi no-
BEPXHOCTH C BO3HHKHOBEHHEM BTOPHYHOIO MOXKapa COCEHErD
pe3cpByapa.

2. Gn (D) Gowe™)s Bore)s Toner) (prc.3.2.5-32.8,
KpHBas 1) — 3aBUCHMOCTH HHTEHCHBHOCTH TEILIOBOIO M3/yde-
HHA OT PACCTOAHHA /IO IPAHMIIE] 0YaTa JUIA MOXKAPOR, XapaKTepH-
IYIOIHXCS IUIOMANBIO oYara (romansto npomea) 15 = 83 000 a,
JUIA YCIOBHH LUTHIA {qﬁmm(r}}, BETpa B HanpaplieHHH obny-

yaeMoro obbexkta co ckopocteio 10 M/c (gjh..(r)). 20 M/c

(g-_".'u welr)) 1 30 mic (qfu wel?)): noxkap nponusa 6eH3uHa B 06-

BaJIOBAHHH (OTpaXJeHHH) Mapka H IPONHBA MEpeiHBLIErocs
yepe3 oOBaoBaHue (orpaxacHue) OeH3MHA B pe3yibTarTe Moj-
HOT'0 paspylieHHA pe3epBydpa Kak 0e3 BO3HHKHOBEHHMS BTODHY-
HBIX ITOXKAPOB, TAK H C BO3BHHKHOBCHHEM BTOPHYHBIX MoXKapos.

3. G (1) Gowc (") s Browic(r) s Bowier) (pHC. 3.2.5-32.8,
KPHB-BH 3} — 3dBHCHMOCTH HHTCHCHBHOCTH TCILJIOBOI'O H3JIy4e-

HHS OT PacCTOSHHS IO IPaHHIEI OUara JUid [OXapoB, Xapakre-
pH3YIOIIMXCS IIomankio ouara 3 =918 m%, a1s yenosnit mru-

s (qﬁm“ (r)), BeTpa B HanpaBnenuH obixydaemoro obweKkTa co
cxopoctsio 10 M/e (gip (7)), 20Me (Gague(r)) 1 30 M/c

(G50, (7)), CBSI3aHHBIX C BO3HHKHOBEHHEM IOXKAPOB OJHOTO

pesepByapa 10 Bceil MoBepXHOCTH 0e3 BOZHHKHOBEHHS BTOPHY-
HBIX NOMAPOB.
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4. Ryjxre= 101 M — OTCUHTHIBAEMEIH OT IPaHHIBI MPOJIH-
Ba TOPH3OHTAIBHBIE pasMep B3pBIBOONIACHOH 30HBL, 0Opasyio-
uieiics B pe3yabTaTe HCIAPEHHA C MOBEPXHOCTH (IUIOLIaIL MO~
BepXHOCTH HcnapeHnas Fy = F = 7000 M°) posuBa Gensuua
B ripezenax obpanoBaHus (orpakaeHus Mapka).

5. Ropprp=228.5 M — OTCUHMTEIBAEMEBIH OT I'PaHHIIBI NpO-
NHBA TFOPH3OHTAIBHBIA pa3Mep B3PBHIBOONIACHOH 30HBI, OOpa-
3yloleiicsi B pe3yibTaTe HCIApeHHA ¢ NOBEPXHOCTH IIPOJIHBA
(nomiaxe NOBEPXHOCTH HenapeHus [y =F =83 000 sz
B pe3yabTaTe NOJHOIO paspyLleHHs pe3epByapa ¢ IEPElHBOM
yacTH GeH3nna yepes obsanopanue (orpaxaeHHe) napka.

6. AP(r) u L'(r) (puc.3.2.9 u 3.2.11) — 33BHCHMOCTH
H30BITOYHOTO JAaBIEeHHS H HMNyNhca da3bl CHATHA BOMHEL OaB-
leHHs NPH B3pkiBe NaporosayuHoro obnaka, obpasyiomerocs
B pe2yjbTaTe HCHAPEHHS C MOBEPXHOCTH (IUIOWAJL MMOBEPXHO-
¢t Hcmapenus Fg = F =7000 M%) npoNnHBa OeH3WHA B TIpele-
nax obsanopanus (orpaxkacHus napka), OT paccTOAHHA J0 00-
BAJIOBaHKA (Orpax/IeHHA) napKa.

7. AP>(r) u I3 (r) (puc. 3.2.10 u 3.2.12) — 3aBHCHMOCTH
H30BITOYHOTO AaBIeHHA H MMIY/Ibca (a3kl COKATHUS BOJMHEI JiaB-
JIeHHS NIPH B3phLIBE Naposo3iymyoro obnaka, obpasyonierocs
B pe3yJibTaTe HMCIapeHHs ¢ MOBEPXHOCTH MpoiMBa (IJIOMIAAb
noBepxHOCTH ucnapenus Fpp, = F = 83 000 M) B peayiTaTe
I0JHOrO paspylleHHs pe3epByapa ¢ NMepeHBOM 4acTH OeH3HHa
yepes obsanoBanue (OrpakIcHHE) napka, OT pacCTOAHHA 10 00-
BAJIOBAHHA (OrpaX/IeHHA) IIapKa.

Ha ocHoBe ykazaHHBIX BbiIle 3aBHCHMOCTEH H BETWYHH
OlIpeeNAIOTCA CIEAYIONIHE YCIOBHEIE BEPOATHOCTH NOPaKEHHS
MOae.
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L. Qs Qurzs Quzs Qura — YCIOBHBIE BEPOATHOCTH IO-
PaXeHHsA YeNOBEeKa onacHeiMH (akTopaMu nokapos, Xapak-
Tepnzymumxcn WIOWA/BI0 ovyara (MIOMAABI0 TIPOJKBA)
Fy=7000 M*: moxap nponuBa B 06BaIOBaHUH (orpaxieHun)
napka 0e3 BO3HHKHOBEHHS BTOPHYHBIX M0KAPOB, MOMKap MpPOJIH-
Ba B 00BaIOBaHHH (Orpai/IeHUH) NMapka ¢ BO3HHKHOBEHHEM
BIOPHYHBIX T0XapoB pesepByapoB Ne 1 w/nwan Ne 2, noxap pe-
sepByapa Ne | wan Ne 2 mapka o Bceli MOBEPXHOCTH ¢ BO3HHK-
HOBEHHEM BTOPHYHOIO IOXKapa cocejHero pesepsyapa. [lpw
ITOM Qa!!i = YCIIOBHaA BEPOATHOCTE NOpaAKCHHA HEJI0OBCKA [pH

peanu3aliiH YKasaHHBIX MOXKApOB B YCIOBHAX mTHas aubo
B YCIIOBHSX BETPa AJI CNYYAEB HAXOXKIEHHS UeloBeKa BHE Mpe-
Aenos cexktopa 90° ¢ BepmIMHOM B LEHTPEe OYara noxapa B Ha-
npapieHuH BeTpa; gy — YCIOBHAA BEPOATHOCTH NOPAKEHHS
UC/IOBEKA NpPH pPealM3allMd YKa3aHHBIX MOXKAPOB B YCIOBHAX
BETpa coO ckopocThio oT 1 go 10 M/c npr HaxoxkneHHH YeToBeKa
B cexTope 90° ¢ BepLIMHO# B IieHTpe ouara MoXkapa B Hanpas-
JICHHH BeTpa; (Jy3 — YCJIOBHAS BEPOATHOCTH [MOPAKEHUS Yejo-
BCKA IIpH peallH3alliH YKa3aHHBIX I0XKapoB B VCIOBHAX BETpa
co ckopocthio oT 10 no 20 M/c npH HAXOXKICHHH YENOBEKA B CEK-
Tope 90° ¢ BepmmHOI B HeHTpe ouara MoJkKapa B HANPABICHHH
BeTpa; (Jyr4 — YCIOBHAS BEPOATHOCTL MOPAKEHHA YelloBeKa I1pH

pean3alHK yKasaHHBIX II0XKApOB B YCIOBHAX BETpa CO CKOpO-
cTi0 Oosee 20 M/c NpH HaxOXIEHHM ueloBeKa B cexrtope 90°
C BCPLUHHOH B I[EHTpE OYara 1oapa B HanpasjieHHH BETpa.

Hacrota peanmnsalup yKa3aHHBIX NOXKapoB (CLEHApHH
pasBHTHA MOXapooNacHLIX CHTyalHii ¥ moxapos Ne 1, 2, 3, 4, 7,
8,9, 10, 18, 20, 21, 22, 23, 24, 27, 28, 29, 30, 38, 40, 41, 42, 43,
44, 47, 48, 49, 49, 50, 53, 54, 55, 56, 59, 60, 61, 62, 65, 66, 67,
68 (cM. Tabi. 3.2.1)) 6e3 NOMONHHUTENBHBIX YCIOBHI 110 CKOPO-
CTH H HalpaBJICHHIO BETPA COCTABIISAET
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Q=+ A +tAB+U+O+GR+GH+0e 0+t
+ O T 00+ 0+ 0+ 0y +0+00 + 00+ Gsgt0p t
+ 04+ 05+ 043 + 04 + 04y + Qs + Qo ++ D50 + sz +Jag +
T 055 + 056 +Os0 + 060 + 061 + Q062 ++0es + s + 067 + U =
=1,0-10* rox".

YacToTa peatH3allid YKa3aHHBIX I[10%apOB B YCJIOBHAX
mTHAA THO0 B YCIOBHAX BETPA JUIS CIIyYacB HAXOXKICHHSA 4e/10-

BeKa BHE npeaenos cexropa 90° ¢ BepmiMHOH B IEHTpe odara
I0’Kapa B HAIPABJIEHHH BETPA COCTABIIACT

On = Q1 (Puruns + (1= Purruns )(270°/360°)) =
=1,0-1070,12 + (1 = 0,12)-3/4)=7,8- 107 rox™".

Yacrora peanuiaiMy YKa3aHHBIX TOXKapoB B YCJIOBHAX
mTHig b0 B yCJi0BHEX BeTpa co ckopocteio ot 1 mo 10 m/c
NPH HAXOXKIEHHH 4elioBeka B cexkrope 90° ¢ pepunHoii B 1eH-
Tpe O4ara noj)kapa B HalpaBJIeHHH BETPa COCTAaBIAET

Q12 = Q1 B 10/c(90°/360°) = 1,0-107.0,72-1/4 =
=1,8-107 rog™".

YactoTa peanu3aidH YKA3aHHBIX MOXAPOB B YCJIOBHAX

mTHAg 1ubo B yelnoBHAX BeTpa co ckopocTeio ot 10 a0 20 m/c
NpH HAXOXIEHHH delopexka B cextope 90° ¢ BepmuHHOMH B LeH-

Tpe oyara 1oXapa B HallpasJIeHHH BeTpa cocTaBjser
Or = O Bp-20 wc(90°/360°) = 1,0 - 107. 0,15-1/4=
=3,8-10° rox™",
YacToTra peanu3alHi YKasaHHBIX [MOKapoB B YCIOBHAX
wTuis THOO0 B YCIOBHAX BETpa ¢0 CKOpocThio Dosiee 20 M/c npH

HAXOMXKIEHHH 4esoBeka B cekTtope 90° ¢ BepmIHHOH B LIEHTpPE
O4yarda HDEIKEIPH. B HE.HPEI.BJIE}H!H HrETpﬂ. COCTABINACT

014 = Q1 P30 we(90°/360°) =1,0-107- 0,01 - 1/4 =
=25-10" rox".
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2. Qans Qanzs Curss Ouapg — YCIOBHEIE BEPOATHOCTH T10-
paxeHHd YeJOBEeKa ONACHRIMH (PaKTOpaMH NOMXKAPOR, Xapakre-
PH3YIOIIHXCA MNAOLaApl0 odara (Naomanpio TMpOTHBA)
F> =83 000 M*: moap npomiBa GeH3HHA B OOGBATOBAHNH (orpa-
WKACHHH) NMApKa H IPOJIMBA MepeHBUIerocs Yepe3 o0BaloBaHNe
(orpaxnenne) GeH3HHA B pe3yIbTATE MOJHOTO Pa3spyllIEHHA pe-
3epByapa Kak 0e3 BO3HHKHOBEHHS BTOPHYHBIX NTOWKAPOR, TAK U C
BO3HMKHOBEHHEM BTOPHYHEIX noxkapor. Ilpu aroM Qg — ye-

JIOBHAs BEPOATHOCTL NOPAXKEHHA 4YelOBeKa NPH pealH3aliiy
YKa3aHHBIX 1103KApOB B YCIOBUAX IITHIS KGO0 B yCIOBHSX BETpa
IS CITy4aeB HAXOXEeHHS YeloBeKa BHe npeaenos cekropa 90°
C BEpIUHHOH B LEHTpPE O4ara roXxapa B HalpaB/ICHHH BeTpa;
Qa2 — YCIIOBHAS BEPOSTHOCTh NOPaXKEHHH YelOBEKa NpH pea-

JIH3AIHA YKa3aHHBIX [OXKAPOB B YCIOBHSAX BETPA CO CKOPOCTHIO
or 1 go 10 M/c nmpH HAXOXIEHHH YeloBeKka B cextope 90° ¢ Bep-
MHHOH BIIGHTPE oOvara [OKapa B HapPaBICHMM BETpPa;
Qa3 — YCNOBHAA BEPOATHOCTH MOPaXEHHS YEJIOBEKa NpH pea-
NH3alHHA YKa3aHHBIX MOKapoB B YCJIOBHAX BETpa CO CKOPOCTHIO
or 10 no 20 M/c mpH HaxoMmICHHWH 4YeloBeKa B cekrope 90°
¢ BEpUIHHOH B LEHTpe ouara roxapa B HanpasJIeHHH BeTpa;
Qdir4 — yCIOBHAN BEPOATHOCTH NMOPAKEHHA YEIOBEKa NpH pea-
JIH3ALHH YKa3aHHBIX 110XKapoB B YCIIOBHAX BETPa CO CKOPOCTEIO
Oonee 20 M/c IpH HaXOoXACHHHM 4e€/OBEKa B cektope 90° ¢ Bep-
IMHHOK B IEHTPE 0Yara rno)kapa B HalnpasJE€HHH BETpa.

YacTora peanmsalMA YKa3aHHBEIX TIOKapoB (CLECHADHH
PasBHTHA M0XAapPOONacHLIX cHTyauui U moxapos Ne 13, 14, 33,
34 (cm. Tabn. 3.2.1)) Oe3 NONONHHTENBHEIX YCIOBHH 1O CKOpO-
CTH ¥ HalpaB/IEHHIO BETPa COCTABIIAET

O =05+ 0+ 0+ 0Oy =37-10 ron .

HactoTa peanusalHH yKa3saHHBIX [OMKapoB B YCJIOBHAX
INTHAS MO0 B YCIOBHAX BETpa IS CNy4acB HAXOXKICHHA Yelo-
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BeKa BHe npejenos cextopa 90° ¢ BepiHHOMA B IEHTpe o4ara
nojapa B HANPABJICHHH BETpa COCTABJIAET

O = O (Purmunn + (1= Puanuna (270°/360°)) =
=3,7-107%0,12 + (1 - 0,12)-3/4)=2,9-10 rox™".

Yactota peamHlallMM YKa3aHHEIX [OXKapoB B YCJIOBHAX
mTHas b0 B yCIOBHAX BETpa co cKopocTeio oT 1 go 10 m/c
NpH HAXO0X/ICHHH YenoBeka B cexrope 90° ¢ BepliMHO B LEH-
Tpe ouara MmoXapa B HalpaBjieHHH BeTpa COCTAB/IACT

Oua = O B-10wic(90°/360°) = 3,7 - 10%.0,72-1/4 =
=6,7-10" roa”.

YacTota peanu3allid YKA3aHHBIX TOXApOB B YCIOBHAX
s mubo B yenoBHaX Berpa co ckopocteio ot 10 mo 20 m/c
P HaXOXIeHHH Yenoseka B cextope 90° ¢ BepumHOil B HeH-
Tpe ouara 110apa B HalparJIeHHH BETpa COCTABIAET

Ous = OnPo-20w/c(90°/360°) =3,7-107°-0,15 - 1/4 =
= 1,410 rox .

Yacrora peanm3allid yKa3aHHBIX I110XapoB B YCJIOBHAX
TS 100 B YCIOBHAX BeTpa co ckopocTeio Honee 20 m/c nipu
HAXOKIEHWH 4enoBeka B cektope 90° ¢ BepmuHOH B IEHTpE
ouara no)kapa B HallpaBJICHHH BETPa COCTABJISACT

Qua = On Poagurc (90°/360°) = 3,7-107°.0,01 - 1/4 =

=9,3.107 roa™.
3. Qums Qarzs Qamz» Qaims — YCIOBHbIE BEPOATHOCTH

MOpaKeHHA YeJIOBEKA OnacHBIMH (aKTopaMH I110KapoB, CBA3aH-
HEIMH ¢ BO3HHKHOBEHHEM noxapa pesepnyapa Ne 1 no Bceit no-
BepxHoCcTH (momans ogara F3= 918 M°) Ge3 BO3HHKHOBEHHA

BTOPHYHBIX nmoxapoB. [Ipu 3ToM (g — YCIOBHAA BEPOATHOCTE

MOpaKCHHS YeNIOBEKa NpH pealH3allid YKa3aHHBIX MMOXKapoB
B YCJOBMAX LITHIIA JIMOO B YC/IOBHAX BETpa [JIA CIy4aeB Haxo-
MIEHUs YeJoBeKa BHe mpefienoB cektopa 90° ¢ BepiuuHOH
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B LIEHTpPE O4ara moapa B HanpasieHuH Betpa; Q2 — YCIOB-
Has BEpPOSTHOCTH MOPaKEHMs 4e/IOBeKa MpH peanu3aluM yKa-
JaHHBIX TOKApOB B YCIOBHAX BeTpa cO CKOpocThio oT 1 1o
10 M/c npu HaxoxneHn# yenoseka B cexTope 90° ¢ mepmmnoii
B LIEHTPe O4ara 1oxapa B HanpasieHHH Betpa; Ouyz — YCIOR-
Hasl BEPOATHOCTh NOpaMeHHsd YellOBeKa NPH pealH3aliH YKa-
3aHHBIX MMOMKAPOB B YCIOBHAX BeTpa CO CKOpPOCTBIO OT 10
a0 20 M/c npH HaxoKACHHH 4YeloBeka B cekrope 90° ¢ Bepun-

HO# B IIEHTpe ovara 1oxapa B HanpasieHus Betpa; Quys — ye-

JIOBHAA BEPOATHOCTL MOpAKEHHA YENOBEKa TIPH peanH3alliu
VKa3aHHEIX [10XKAPOB B YCIOBHAX BETPa CO CKOPOCTHIO Oosee
20 m/c npH HaX0XICHHHA 4elloBeKa B cekTope 90° ¢ BepmuHOH B
IEHTpPE OYara moXxapa B HallpaB/ICHHH BETpa.

Yacrora peaym3alMH yKa3aHHBIX [OXApoB (CUEHApHH
pasBHTHA MOXKApOOMacHBIX cHTyauuii M noxapos Ne 17, 19
(cm. Tabn. 3.2.1)) Ge3 QONOMHUTENBHBIX YCIOBHH 110 CKOPOCTH H
HAMMpaBJICHHIO BETPa COCTABIAET

O =07+ Qo =17 107! mn".

YacTora peaid3andM YKa3aHHBIX IIOKApOB B YC/IOBHAX

[WTHIA 00 B YCIIOBHAX BETpa [UIS CIy4YaeB HaXOX/IEHHA Yelio-
“BeKa BHe mpenenoB cexrtopa 90° ¢ mepiuuHOl B HEHTpe ouara
[0Xapa B HaNpasIeHHH BETPa COCTABIAET

Qun = Qi (Pumuns + (1 = Pumes M(270°/360%)) =
=1,7-107%0,12+ (1 -0,12)-3/4)=1,3- 10" rox".

YactoTa peanH3alliH YKa3aHHbBIX MNOXapoB B YCIOBHSAX
mTHAs 00 B YCNIOBHAX BeTpa co cKopocThio oT 1 no 10 m/c
NpH HaxXOXJEHHH YenoBeka B cekrope 90° ¢ pepmuHboOil B Nen-
Tpe OYara moXkapa B Halpas/ieHHH BeTpa COCTaBJIfeT

Ourz = O P10wc(90°/360°) = 1,7-107-0,72 - 1/4 =
=3,1-107 rog”".
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Yacrora peamM3alMM yKa3aHHBIX [OXKapoB B YC/IOBHSX
mTHIA THO0 B YCHOBHSAX BeTpa co ckopocthio or 10 no 20 m/c
NPH HaXOX/JACHHH 4YesoBeka B cextope 90° ¢ BepmimHOM B 1(eH-
Tpe o4ara noxapa B HalpaBJICHWH BETPA COCTABNAET

O = Qm Bo-20u/e(90°/360°) = 1,7-107-0,15 - 1/4 =
=6,4-10 rox ",

Hacrora peanu3alMy yKa3aHHBIX TIOKAPOB B YCJIOBHSAX
IITHA JH0O B YCIIOBHAX BETpa ¢O CKopocThio Gonee 20 m/c npu
HaxoXNeHHH 4Yenoeeka B cektope 90° ¢ BepmmHOi B 1eHTpe
oyara nojkapa B HarnpaBJIeHWH BETpa COCTaBJIACT

Oura = O Poaowic(90°/360°) = 1,7 1074-0,01 - 1/4 =
=4,3-10" rox”".

4, Qurrs Caivas Quaviss Oaya — YCIOBHBIC BEPOATHOCTH
NOpaXxeHua 4ejI0BeKa ONacHBIMH (PaKTOpaMH MOKapoB, CBA3aH-

HBEIMH ¢ BOHHKHOBEHHEM IOKapa pesepByapa Ne 2 no Beeit no-
BepXHocTH (momane odara = 918 sz 0e3 BO3ZHHKHOBEHHS

BTOPHYHBIX IOMapos. [IpH atoM (g — yC/IOBHAA BEPOATHOCTE
IOpaxeHHA YeJOBEKa NPH PealH3allii YKa3aHHEIX IOXKapoB
B YCIIOBHMSX IITHNA NTHOO B YCIOBHSX BETpa I CIVYaeB HAXO-
KIEHHA YelN0BEKA BHe mpenesoB cektopa 90° ¢ BepluHHOM
B LIEHTpE OYara noxapa B HallpaBlieHHH Berpa; OJgyaz — YCIOB-
Hasd BEpPOATHOCTH MOpaXKEHHA 4ENOBEKa MPH peaW3alliH yKa-
JAHHBIX TIOAKAPOB B YCJIOBHAX BCTpa CO CKOPOCTBEIO OT ]
Ao 10 M/c npu HaxoxaeHHH Yenoeeka B cexktope 90° ¢ pepuim-
HOI B UEHTpe o4ara nokapa B HanpasjienuH Berpa; Oyys — ye-
JIOBHAS BEpPOATHOCTEL TOpPaXKeHHs dYeNoBeKa TMpH pearH3alHH

VKa3aHHbIX [107Kap0B B YCJIOBHAX BETPa CO CKOpocThIO OT 10
10 20 m/c npu HaxoMIeHHH YesloBeka B cextope 90° ¢ Bepmm-

HOH B IIEHTpE o4ara Mmoapa B HanpasleHHH Betpa; Ouys — Ye-

JIOBHaA Bﬁpﬂﬂﬂﬂﬁrh NnopaxeHud 4YeoBEKa TPpH peaiH3allHH
yKa3aHHBIX MOXKApOB B VCIOBHSX BeTpa CO CKOPOCTHIO Dolee
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20 m/c npu HaxoXJIeHWM 4delloBeKa B cekTope 90° ¢ BepIMHOH
B [IEHTPE OYara [okapa B HalpaBJIICHHH BETpa.

Hactora peanusalMH YyKa3saHHBIX IIOXKapoB (CLeHapHH
pa3sBHTHSL [OKAPOONACHBIX CHTyanuid W noxapo Ne 37, 39
(cM. Tabm. 3.2.1)) 0e3 AOMOMHHTENEHEIX YCJIOBHH MO CKOPOCTH
H HaIpaBJICHHIO BETpa COCTABIACT

Ow = Qs + O =1,7-10" ron”".

Yacrora peanu3auuy YKa3zaHHbIX [I0MApOB B YCAOBMIX
IUTHIIS JIHO0 B YCJIOBHAX BETPA JUIM C/IY4YaeB HAXOMKUEHHSA Yello-
BEKa BHe npesenos cextopa 90° ¢ sepumMHON B LEHTPE Ouara
II0’apa B HAllpaBJeHHH BETPa COCTAB/IACT

O = O (Pumwns + (1 = Pumana J(270°/360°)) =
=1,7-10%0,12+ (1 - 0,12)-3/4)=1,3-10* rox™".

Hactora peanmsalid YKA3aHHBIX [OXAPOB B YCIOBHAX
wrriis b0 B yCIOBHAX BeTpa cO CKOpocThIO oT 1 jo 10 M/e
OpH HAXOKAEHHU YenoBeka B cexrope 90° ¢ BepuinHO# B ueH-
Tpe O9ara nojkapa B HanpasJIeHHH BETpa COCTaBnseT

On2 = O Biowc(90°/360°) = 1,7-107-0,72 - 1/4 =
=3,1-107 rox™".

Yacrora peanusaliM YKa3aHHBIX TIOXApOB B YCIOBHAX
urriiis 6o B yenousx Berpa co ckopoctsio ot 10 po 20 m/e
IPH HaxXOXACHHH 4eiloBeKa B cexTope 90° ¢ BepminHOH B 1ICH-
Tpe OYAra noXapa B HallpaB/JIeHHH BeTpa COCTaBiseT

O3 = O Ro-201(90°/360°) = 1,7-107%.0,15- 1/4 =
=64-10°rog .

YacToTa pealH3aliiM YKa3saHHBIX [OMKApOB B YCIOBHAX
INTHIA THOO B YCIOBHAX BETPa CO CKOpocThio Gonee 20 M/c nipu
HAXOX/ICHWH vellopexa B cextope 90° ¢ mepiMHOH B lEHTpe
OYara ToJkapa B HalpasJI€HUM BETpa COCTaBIAeT

Oia = O Paowrc(90°/360°) = 1,7-107- 0,01 - 1/4 =

=4,3.107 rox”.
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5. Uy — yCIIOBHAS BEPOSATHOCTE IOPAXKEHHS YelOBeKa

OMacHLEIMH (GakTopaMH MOKAPOB, CBA3AHHBIMH CO CTOPAHHEM
B DeXHME MoXapa-BCIBIIIKH [1apoBo3AyIIHOre obnaka, odpa-
3YIOIIErocs B pe3ynbTaTe HCMAapeHHs ¢ MOBEPXHOCTH (IUIomansb
[OBEPXHOCTH Henapenus Fg = F = 7000 M°) nponuBa OeH3uHA
B npejienax oOBanoBaHud (OrpaxieHus) napka.

Taxkum o0pasom, (Jyr — YCIOBHad BEPOATHOCTE MOpawke-

HHSA 4eJIOBEKa NPH pealu3allHH CLICHAPHEB Pa3BMTHS IOXKapo-
OMACHEIX CHTYalHi M noxapos (cM. 1abm. 3.2.1) Ne 6, 12, 26,

32,46, 52, 58, 64, 70.

CymMapHas uacToTa peaiH3alHH YKa3aHHBIX CLEHAPHEB
COCTaBJIgET

Q=05 + 012 + 02 + Ot Qus + 052 + Osg + Ops + O =
=2,2-10° rox™.

6. OUgy — YCIIOBHAS BEPOATHOCTHL TOPAKEHHA YEJOBEKA
ONMAcHLIMH (DAKTOpaMM II0XKAPOB, CBA3AHHEIMH CO CrOpaHHEM
B pekUMe TIoKapa-BCIBIIKH MapoBo3aymuoro obnaka, obpa-
3YIOIErocs B pe3yiibTaTe HCIAPEHMS ¢ MOBEPXHOCTH TPOIHBA
(nmomange noBepXHOCTH Mcnapenus Fpy = F = 83 000 Ml} B pe-

3yABTATE MOJHOIO PaspyIlUeHHs pe3epByapa ¢ nepeiuBoM 9acTH
OensuHa yepe3 obOBanoBaHKE (OrpaskacHHE) NapkKa.

Takum oOpaszoM, Qg — YCHIOBHAA BEPOSTHOCTH IOpPake-

HHA Yel0BeKa MPH pealusalliy clieHapHeB Pa3BHTHA MOXapo-
ONACHBIX CHTYAIH K moxapos (cM. Tabn. 3.2.1) Ne 16, 36.

Cymmapnas 4acToTa peaiH3alHH YKa3aHHBIX CIEHapHeB
COCTABJISIET

Oy =06 + s =9,2-10 % rox .

7. Qgyyy — YCIOBHAA BEpPOATHOCTE TOPAXKEHHN HeIoBeKa
ONACHBEIMH (hAKTOPAMH TMOMKAPOB, CBA3AHHLIMH CO B3PEIBOM Ma-
poBo3aymHoro obiaka, obpa3zyloimerocs B pe3ynsTaTe Hcnape-

111



HHA C [OBEPXHOCTH (MJIOMIANEL TOBEPXHOCTH MCIAPEHH
Fp = F = =7000 M%) nponnea OeH3HHA B mpezenax obBaiosa-
HHA (OrpaJIeHHs ) napKa.

Takum obpazom, QJyy — yClnOBHAs BEPOSTHOCTh HOpaKe-
HHA Ye]IOBEKA MPH pealH3allHi CUCHAPHEB Pa3BHTHA IOXKapo-
ONMAcHBIX CHTyauuil M noxapos (cM. Tabm. 3.2.1) Ne §, 11, 25,
31,45, 51, 57, 63, 69.

CyMmapHas 4acTOTa peajM3alli¥ YKa3saHHBIX CLEHapHEB
COCTaBNgeT

O =05 + Qi+ Gos + a1+ 0is + 051 + 05y + Oz + Oo =
=3,3-10° rox.

8. Oy — YCNOBHAS BEPOATHOCTh MOPAKEHHS HEIOBEKa
ONAcHBIMHE (aKTOPAMH MOXKAPOB, CBS3AHHBEIMH CO B3PLIBOM [ia-
poBO3ymIHOro o0Jaka, ofpasyromerocs B pe3ylibTare Hemape-
HHUS C MOBEPXHOCTH NPOAMBA (MJIOMANL IMOBEPXHOCTH HCmape-
nua Fy, = F, =83 000 M%) B pe3ynbTaTe MOMHOTO Pa3pyICHHHN
pe3epByapa ¢ nepejHBOM 4acTH Oensuna yepes oOpanmoBaHHe
(orpaxknenue) napka.

Taxkum obpasom, Oy — ycnoBHas BEPOATHOCTL MOpa-
ACHHA "C/IOBCKA IIPpH pCajlH3allHH CLCHAPHCB Pa3sBHTHA INOKa-
pooIacHBIX cHTyallui | noxapoB (cM. Tabn. 3.2.1) Ne 15, 35,

CyMMapHas 4acToTa peanM3aliH YKa3aHHBIX CIEHApHEB

COCTaBJIAET

Qv = Ors + Oss =1,4-107 rox”".

Mg olleHKH nopaxarouiero Bo3AeHcTBHA ONAcHBIX (ax-
TOPOB NOM¥APA, XAPAKTEPHBIX [UIs pacCMATPHBAEMEIX CLIEHAPHEB
Pa3BHTHA MOXKAPOONACHBIX CHTYVALIMA H MOXKApOEB, HCNOJIL3IORA-
NTHCE BEPOATHOCTHLIC H ICTCPMHHHPOBAHHEIC KDUTCPHH, IIPHBE-
JCHHEIE B npui. 6,

OrnipenennuM ycIOBHbIE BEPOATHOCTH MOPANEHHS U€IOBEKA
Al CLCHAPHCB, CBA3AHHBIX ¢ BOZHMKHOBCHHCM NOMKAPOB MHpO-
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JIMBOB M TMOXAPOBR pe3epByapoB No BCel MOBEpXHOCTH (YyCIOB-
Hble BEPOATHOCTH nopaweHus Oun, Oaz, CGars. Oaras Qan,

OQuarzs Qanzs Qannas Cannis Camzs Qamrss Qamas Cavrs Oavas
Ouvss OQava).

YKazaHHble YCINOBHBIE BEPOSTHOCTH B COOTBETCTBHH
¢ pasz. I npui. 6 B 30HE HENOCPEACTBEHHOTO BOIEHCTBHS N1a-
MEHH MOXKapoB (B npejenax ouara 1oxapa), COOTBETCTBYIONHX
3THM YC/IOBHBIM BEPOATHOCTAM NOpayKEHHA, IPHHHMAIHMCH PAB-
HbIMH 1.

Takum obpazoM, [Uts CLIEHAPHER MOKAPOB: TOKap NpPOIHBA
B OOBanoBaHu#u (orpaxjeHnH) napka 0e3 BO3HHKHOBEHHS BTO-
PHYHBIX II03KAPOB, MOXKap MpoJjiMBa B o0BaIOBaHHM (Orpakie-
HHH) [1apKa ¢ BO3HUKHOBEHMEM BTODUYHBIX TOXKAPOB pe3epBya-
poB Ne 1 w/mmm Ne 2, moxap pesepsyapa Ne 1 wam Ne 2 napka
IO BCEH TOBCPXHOCTH ¢ BO3HHKHOBEHHEM BTOPUYHOIO nozapa
COCEIHETO pe3epByapa, YCJIOBHBIE BEPOATHOCTH MOPAKEHHS de-

nosexa ( Oypi, Qa2 s Oarss Oara) B 30HE, OrpaHH4eHHOi 06Bano-
BaHHEM (OrpaacHHeM) MapKa, MPHHHMAIKCH PABHBIMH 1.
Jlns moxkapor nposmea GensuHa B oOBanoBaHuH (Orpak-

JIEHWH) TapKa M NpoJMBa IEpeNHBIIerocs uepes oDBAIOBaHHE
(orpanieHue) GEH3MHA B PE3YNbTATE MOJHOIO pa3spylICHHs pe-
3¢pByapa Kak 0€3 BO3HHKHOBEHHA BTOPHYHBIX I10JKapOB, Tak
H C BOSHHKHOBE€HHEM BTODHYHEBIX MOXapOB YC/IOBHBIC BEPOAT-
HOCTH nopaxenus uenoseka ( Oy, Quzs Qanss Qaia) B Ope-
Aenax obBanoBaHHA (OrpaXIeHHs) napKa H B NOJOce BAONL 00-
BaOBaHUA (OI'PaKIUEHHA) napka mupuHoi X = 109,5 M nipuHH-

MaJIMCh PABHBIMH 1.
J1a noxapos, CBA3aHHEIX ¢ TOPEHHEM OJIHOTO pe3epByapa

1o Beeil moBepxHocTH Oe3 BOZHHMKHOBEHHUS BTOPHYHEIX MOMXKAPOB,
YCJIOBHBIE BEPOATHOCTH nopaxkeHus denoseka (Quun, Cuno s

Qans, Guna Wma Qury, Ourva, Cavs, Qaiva ) B IpEAEIax mio-
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IMagH, 3aHMMAEMOIl pe3lepByapoM, Ha KOTOpPOM pealH3yeTcd
MOXKAp, MPUHKUMATHCH PABHEIMH 1.
VenoBusle BeposTHOCTH nopaxenud yenoseka Ou, Uar,

Qurs» Qara s Quint » Canrz s Qanrs s Qanas Qanny s Qa2 s Qs » Qatnra »
Quvis Cavas Oavs, Qg4 3a NpejieliaMd COOTBETCTBYIOLIHX UM
OYaroB TOXKAPOB ONPEAS/UINCH C HCHOMB30BAHHEM MPOOHT-
byuximn (Gopmyna (I16.11) npun. 6).

[Ipu 3TOM yCI0BHBIE BEPOATHOCTH H3 YHC/IA YKa3aHHbIX,
COOTBETCTBYIOUIHE COOBITHSM, CBA3aHHBIM C peaJH3aluel no-
JKapOB B YCJIOBHAX INTHJIA THO0 B YCIOBHAX BeTpa [UIA CIYYaeR
HAXOMJEeHHUA YEIOBEKa BHE NpelenoB cextopa 90° ¢ BeplIHHOM
B LIEHTpPE OYara I0Kapa B HAIpABIeHHH BETpa, COrJacHo . 23
Apvi. 4 OLUEHHBANHCH HA OCHOBE NOAYYCHHBIX ONIA Ciay4as
B8 = 0 3aBHcHMOCTEH HHTEHCHBHOCTH TENJIOBOT'0 H3IY4YEHHSA
OT paccTOSHHS J0 ovara mojkapa COOTBETCTBYHOIIEH momia-

2510 (a7 » Tareun ) T (7)) -

YenoBHEIE BEpPOATHOCTH IMOPAXNKEHHA, COOTBETCTBYIOLIHE
cODBITHAM, CBS3aHHBIM C pEeaTH3ALMEH [0XKApoB B YCIOBHAX
BEeTpa cO CKOpocThio oT 1 10 10 M/C IpH HAXOKAEHHH YETOBEKA
B ‘cekTope 90° ¢ pepmmuOl B IEeHTpe ouara MoxKapa B Hanpas-
JIEHHH BETpa, C ONPEICICHHEIM 3a11acoM HANCKHOCTH OLEHHBa-
JIICh Ha OCHOBE 3aBHCHMOCTEH MHTCHCHBHOCTH TCIUIOBOIO H3-

Jy4eHHus OT PacCTOSHHSA [0 O¥ara 1oxapa COOTBETCTBYIOLICH IO~

] 2 3
mABIO (G0 wie(r) s Giowe(T) s Growe(r)) L4 BEPXHEH rPaHHIEI
YKA3aHHOIO JIHAna3oHa CKOPOCTH BeTpa.
VYci0BHBIE BEPOSTHOCTH MOPAXKEHHA, COOTBETCTBYIOIIHE

COOBITHAM, CBA3AHHBEIM C PEANH3AUHCH MOXKApPOB B YCIOBHAX
BeTpa ¢co ckopocthio 0T 10 go 20 M/c npH HAXOXK/ICHHH YeT0Be-

ka B cexrope 90° ¢ BepmMHOH B IEHTPE ouara moxapa B Ha-
NpaeleHHH BETpa, ¢ ONpeIc/ICHHBIM 3anacoOM HaICKHOCTH OLc-
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HHBAJIHCh HA OCHOBE 3aBHCHMOCTEH HHTEHCHBHOCTH TEILJIOBOIO
H3NY4YCHHHE OT pacCTOAHHHA OO OHara moxapa COOTBETCT-

BylOmeH TA0MABI0 (4304e(r) s Powe(r)s Gaowe(r)) mmn
BEPXHEH rpaHHIlbl YKa3aHHOTO JIHana3oHa CKOpOCTH BETpa.
YcIoBHEIE BEPOATHOCTH MOPAXKEHHSA, COOTBETCTBYIOLIHE
cOOBITHAM, CBA3aHHBIM C peajiu3alueli Mo¥apoB B YCIOBHAX
BeTpa co ckopocThio Oonee 20 M/c nNpH HAXOXKASHHH YENOBEKA
B cextope 90° ¢ BepuiMHOA B HEHTpE Oovara Toapa B Hanpas-
JICHHH BETpE, OLCHHBAIINCH HA OCHOBC 3ABHCHMOCTCH HHTCH-
CHBHOCTH TEILIOBOTO H3JIYHUCHHH OT PACCTOAHHSA A0 OHara io-

2
JKapa COOTBETCTRYHOUIeH mnomaieio (q;nu.ruf" Ys Gaowe(r),

qgﬂm,,:(r)} s cxopocti BeTpa 30 M/c (zaHHOE 3HAYEHHE CKO-

pOCTH BeTpa BEIOPAHO HA OCHOBE SKCNEPTHOH OLIEHKH).

B kawecTBe mpuMepa I AEMOHCTpPAlLMH pacyera YCJoB-
HOH BEPOATHOCTH MOpaKeHHA TEIIOBBIM H3Iy4YECHHEM IOKapa
¢ HCTOIB30BaHHeM NpoOHT-QYHKIHH, MPOBEAEHHOTO B COOT-
BETCTBHHM C IPHJL. 6, HUXE MPHBEACH pacyeT YCJIIOBHOH BEPOAT-
HOCTH TMOpPaXCHHA 4YE/OBCKa TEMJIOBBIM H3JYYEHHEM MoKapa
nponauBa OeH3nHA mIow@asio F3 (moskap pesepsyapa 110 BCeH
MOBEPXHOCTH) B YC/IOBMSX INTHIISA B TOUKE, PACMONONEeHHOH Ha
pacctosHuH r' =20 M OT rpaHuIilLl OYara noxapa.

HMHTEHCHBHOCTD TEILUIOBOI'O H3JIyY€HHS YKa3aHHOIO BhbIile
noapa B paccMaTpHBaeMoil TouKe cocrasiaser ¢ = 7,8 kBT/M’.

Paccrosinue OT paccMaTpHBaEMOH TOUKH J[O 30HEI, T/ie HH-
TEHCHBHOCTE TEIUTOBOTO M3UIYYEHHS MOXkapa pasHa 4 KB1/M?,
cocTapnser x = 19,9 M.

Benuvuba 2()()eKTHBHOTO BPEMEHH DKCIIO3HIHH f, ONpe-
nensemoro no opmyie (I116.13) npuan. 6, coctaBaser

19,9 _goge.

X
!:.f.u+-ﬂ=5+
- U
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3nauenne npobut-pynkuun Pr, onpegensemoe no dop-
myae (116.11) npun. 6, cocrasnser

Pr=-12,8+2,56In(tg**)=-12,8+2,56In(8,98-7,8**) =
=-0.17.

3HaYeHHE YCIOBHOH BEPOSTHOCTH MOPAKEHHS B 3aBHCH-
MOCTH OT 3Ha4YcHHA NPOOHT-QYHKUHH onpenensiercsa mo dop-
myJie (I16.2) npun. 6:

1 Pr-5 UZ
x a — e —
i F_HZ‘.lt

| exp| —— |dU .
e 2

lIpuse/ieHHan Bole OpMYyJia CpABEUIHBA TIPH MTOJI0KH-
TENBHLIX 3HAYEHHAX MNPOOHT-QYHKUMH. 3HadeHus npobuT-
(DYHKIMM, MEHBIIE WIH PaBHBIE HYJIO, COOTBETCTBYIOT YCIIOB-
HO#H BEpOATHOCTH MOPaKEHHA, PABHOH HYIIIO.

Taxkum 00pazoM, yclOBHass BEpOATHOCTh MOPAXKEHHA Ye-
JIOBCKA TEIUIOBBIM H3JYYCHHEM U pacCMarpHBaeMoro ciy4as
pasHa (J; = 0.

AHQIOrHYHBIM 00pa3oM OBLIH HONYYEHBI 3HAYEHHA VC-

NOBHBIX BepoaTHOCTEH nopamenust Quri, Qw2 s Quis Qura» Qain s
Qurr2s Qairs » Qanras Qarn » Qa2 » Qs » Qa4 » Qe s Qa2 » G
(yya HA PATHYHBIX PACCTOSHHSX OT FPaHMIl COOTBETCTBYIO-
KX o4aros noxapa. I'padHkH MoayY9eHHBIX 3aBHCHMOCTEH ye-
noBHBIX BepOATHOCTEH Oty Qurz s Qurss Qura s Cant » Canz s Qunrs s
Qa4 OT PAcCTOAHHS 1O TPAHMIl OYArOB COOTBETCTBYIONIHX

YKa3aHHbIM BCPOATHOCTAM [OKAapOB NIPHBEACHBI Ha puc. 3.2.13
H3.2.14.
CornacHo pesynbTaTaM pacueTa yCHOBHBIE BEpPOSTHOCTH

nopaxkeHus gy M Oyy B HenocpelacTBeHHOH OJim3ocTH OT

IpaHHIlBE] OUara roxapa (IoBepXHOCTE pezepByapa No 1 wimm No 2
COOTBETCTBEHHO) 3a ero mpeaenaMmu cocrasnsaior 0,275, llpu
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ITOM Ha paccTOAHHH 20 M OT rpaHHIEl 04ara 110Japa yC/IOBHEIe
BepoATHOCTH Oy H Qg paBHsl 0.

i il L 1 J

00 20 3 40 50 60 70 B S0 100 100120 130 140 1500 164
PAcCTORHKE OT MPAHKLM O4ara Noxapa, M

Puc. 3.2.13. 3asucumocmu yciosHbix 6EPOSMHOCMEN NOPANCEHUA YEN08EKA
MeIosbM LITVYIENUEM oM POCCMOANUA do ouaza Roxcapa.

I =Qay 2 = Qaz: 3 =0zl 4 — O

1 L 1 L 1 1 ]
O 20 40 G0 KO 100 |20 140 L&D IR0 200 2200240 2640 250 300320 340 360 IR0 400

PacocToRHWE OT PAHWLLI O4Era Nowapa, M

Puc. 3.2.14. 3asucumocmit ycnoeHbix 6EPOAMHOCMEN NOPANCENUR YEAOBEKA
MENTOSHIM UFTYYEHNEM O PACCMOANNA 00 0Ya2a NoXcapa:

1 = Qe 2 = Cuyy: 3 = Cuairyi ¥ — Cum

117



Ycinosable BepOATHOCTH gy B Qgyyz B HENOCpeICT-
BEHHOH! ONMM30CTH OT rpaHuMibl 0Yara noxapa (IoBepXHOCThH pe-
sepsyapa Ne 1 umu Ne 2 coOTBETCTBEHHO) 3a €r0 NpeenamMu co-
crasnsmor 0,938. Ilpn srom Ha paccTosHuM 56 M OT rpaHHIB!
oyara noxapa ycloBHele BepoatHoCeTH Oga M Ogy2 pasust 0.

YcnoeHeie BeposTHOCTHE Jyyz B Ogyrs B HENOCPEACTBEH-

Hoi 0JH30CTH OT IPaHMILI O¥ara rnoxapa (IOBEPXHOCTE pesep-
Byapa Ne | i Ne2 coOTBETCTBEHHO) 3a €ro npeliellaMH co-

crap/sitor 0,963, Ilpu 3TOM Ha paccrosnHMH 65 M OT I'PaHHIIE!
OYara [moxapa yc/IOBHBIE BEPOATHOCTH (Jyyy H Ogp3 pasael O.

YcnosHbIe BEPOATHOCTH Qyyq H Ogys B HEMOCPEICT-
BEHHOM OJH30CTH OT I'paHHIE 04ara noxapa (IOBepXHOCTh pe-
sepByapa Ne 1 v Ne 2 cOOTBETCTBEHHO) 3a €ro NpeAeaaMH co-
crapisioT 0,972, Ilpn sToM Ha paccrosHMH 71 M OT rpaHuLsl
oyara [Hoxapa ycloBHbIE BEPOATHOCTH Oy B Ugyg paBHE! .

MHHHMAIBHOE PaccTosHHE OT CTEHOK DPE3CpPBYapoB 0
obpanoBanus (orpaxkiacHus) napka cocrasager 13,9 M musa kax-
JI0TO pe3epByapa.

C meneio yIpoUIEeHHS BRIYHCICHHS BEIHYWH MOTEHIIHAIb-
HOIO0 PHCKA JUTA paccMaTPHBAEMOIo PE3EPBYApPHOro napka yc-
NoBHBIE BepOATHOCTH nopaxeHus Ouuri. Qunz. CQunss Oaina,
Qarv1s Qavas Qans, Qavs BHE NPEAENOB MIOIIALH, 3aHHMAE-
MOif pe3epByapoM, Ha KOTOPOM peanH3yercs noxap (CooTBeTCT-
BeHHO pesepByap Ne 1 mma Ne 2), koHcepeaTuBHO (OIEHKA CBEPXY)
MPHHHMAIHCH PABHBIMU:

Qum = Oawn = 0,275 B npezenax obsaiosaHud (Orpax-
JIeHHs) IapKka B B nojiioce BAOJAE 00BanoBaHus (OrpaKacHHA)
napka mupuHo# 20 — 13,9 = 6,1 M, Quinn = Garvy =0 Ha pac-
CTOSHHAX 0T oOBanoBanus (orpaxacHud) napka Gonee 6,1 M;
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Ours = Qavs = 0,938 B npenenax obsanoeanus (orpax-
JeHUA) TapKa ¥ B nosoce Baois obpanosanus (orpamiaeHus)
napka mwapuaoi 56 — 13,9 = 42,1 M, Qg = Quvz =0 Ha pac-
croaHKAX 0T o0BanoeaHus (orpaxiaeHus) napka bonee 42,1 m;

Qﬂ:m_'.g = an,r; =(,963 B npenenax oOBanoBaHug (ﬂ[‘pﬂiﬁf-
ACHUS) IapKa H B I0JI0Ce BAOIL OOBAIOBaHHA (OrpaMKIeHH:A)
napka mupuHoi 65 — 13,9 = 51,1 M, Qa3 = Qavs =0 Ha pac-
croAnuAx ot o0Basiopanug (orpaxacHus) napka 6onee 51,1 Mm;

Qaira = Qaryg = 0,972 B npenenax obBayioBaHus (orpax-
JICHHA) Mapka ¥ B llojoce BIOJL 0OBaIOBAHMA (OrpaxICHHA)
napka mupuaoi 71 — 13,9 = 57,1 M, Quua = Quvs =0 Ha pac-
cTOAHUAX OT oOBaOBaHuA (Orpak/IcHHA) napka Oonee 57,1 M,

OnpenenyM yCIOBHBIE BEPOSTHOCTH MOPaXEHHA YeloBeKa
JUIA CLEHApHeB, CBH3AHHBIX CO CrOpaHHEM IapOBO3JAYIIHOIO
o0naka B pelkHMMe NOXKapa-BCNBINKH (YCIOBHLIE BEPOATHOCTH
nopaxenua Oay, Qayr )-

Paguyc Bo3neiicTBHSA NPOAYKTOB CrOpaHHsA NapoBO3ylil-
HOro obnaka B ciyuae NOXapa-BCIBILIKK, ONpeienseMblii 1o
dopmyne (I14.67) npui. 4, juid ciydas cropaHus MapoBO3AYIL-
Horo obnaxa, oGpasyroICroca B pe3yJIbTATC HCIIAPCHHA C TIOBEPX-
HOCTH (IUIOLIajb NOBEPXHOCTH HcenapeHus Fg = F =7000 M:)
nposmABa GeH3HHA B npeienax 00BaloBaHuA (OrpaXIeHHA) napKa,
COCTaBJIsALT

Rﬂ — I,ZR[H[{HP - 1,2-1{]1 =121 M.

Pajyc BO3zeiicTBHA NPOAYKTOB CropaHds NapoBO3LyLi-
HOoro obnaka B cny4ae TOKapa-BCMBIIKH, ONpee/seMsblid 110
dhopmyne (I14.67) npun. 4, pua ciay4as cropaHHs NapoBO3IYyIN-
Horo obOnaka, oOpasyiommerocs B pesylnbTare HCHapeHHd ¢ To-
BEPXHOCTH TpONHBa (MIOLIAAb MOBEPXHOCTH HCHApPEHHS
Fgy = F, =83 000 M") B pesyaeTare NOIHOIO pa3pylIeHHS

119



pe3epByapa ¢ nepenuBoM 4dacti OeH3HHa yepe3 oOBaloBaHHE
(orpaxkaeHse) napka, CocTaBiser

sz = I,ZREHm kel 1,2'223,5 =274 M.

B cooTBeTcTBHH ¢ MpHI. 6 NPHHEUMANOCH, YTO YCIOBHAs
BEPOATHOCTh MOpaXKEHHUA YENOBEKA, MOMABIIEr0 B 30HY BO3/ei-
CTBHA BBICOKOTEMIEPATYPHBEIX NPOAYKTOB CrOpaHHA IapoBO3-
nytiHoro obnaka, paeHa 1, 3a npejienamMy 3TOH 30HBI YCIOBHAsA
BEPOATHOCTE ITOPAKCHHA 4YCJ/IOBEKA [NPHHHMAIACh pH.BHGﬁ 0.

Takum obpazoM, YCHNOBHBIE BEPOATHOCTH MOPaKEHHS

Cay, Oy COCTABIAIOT:

{l, npu r < Key.
Oy =
0, npu r > Ry,

1, npu r < Rpp.
Oun =
0, npu r > Rpy,

rae r — pacCTOAHHC, OTCYHTHIBAEMOE OT IpAHMIIBI COOTBETCT-
BYIOIIEro MPOJIHBa.
OnpejielnM YCIOBHEIE BEPOATHOCTH MOPAXKEHHS YEI0BEKA
IUIs CHEHAPHEB, CBA3AHHBIX CO B3PBIBOM M4POBO3AYIIHOrO 006-
jaxa (ycioBHBIE BepoATHOCTH nopawesus Ouvy . Oqvm ).
YCnoBHBIE BEPOATHOCTH MNOPaXeHHs dYeNOBEKa BOJHOMN

nasieHHA Ouyyr . Qg ANA CLEHAPHEB, CBA3AHHBIX CO B3PHIBOM

MapoBO3/IYLIHOrO 00:1aKa, KOHCEPBATHBHO OMPENE/ISIIHCh ¢ HC-
nons3opanueM npobur-pyuruuu (popmynsr (116.7) u (116.8)

npuiL. 6) Ha OCHOBE NOJIYYEHHBIX 3aBHCHMocTel AP\(r), 1) (¥),

Ml(r}! ‘E‘{r} .

Ina JCMOHCTDALIHH pacHcTa YCJIOBHOH BEPOATHOCTH IIO-
Pﬂ.}K‘EHHH BOJIHOH AdBJIIEHHA C© HCHOONBE3IOBAHHEM ﬂp{)ﬁHT'
(YHKLHH, TMPOBEAEHHOTO 1O pPerjaMeHTHPOBAHHOMY TpHI. 6
METONY, HHMKE MPUBEJEH PACYET YCIOBHOH BEPOATHOCTH MOpa-
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JKEHHs 4He/IOBEKa BOJIHOH JaBjleHMsA NPH B3pbBe NapoBO3Oyll-
Horo obnaka, obpaszopaBiIerocs B pe3yibTare HCHApeHHs ¢ Mo-
BEpPXHOCTH MpoJMBa B Tpejienax 00BanoBaHus (OrpadieHHA
mapka), B TOuke, pacnoyioxennoil Ha paccroauun 200 M ot 00-
BAJIOBaHHA (OrpaXkIeHH) NapKa.

CornacHo pe3yjbTaTaM pacuyeTa [napamMeTpoB BOJIHEL J1aB-
JleHus [UId IaHHOTO CIIEHApHd B PACCMATPHBAeMOi TovKe H30bI-
TOYHOE JAaBJIEHHE BOJIHE]I COCTABJIACT

AP =1,87-10% Ia;

HMIYJIbC a3kl CKATHA BOJHBI [IaBICHHA COCTaBISET

I" =1435I1a-c.

Bennunna napamerpa V, onpexendemoro mo Qopmyie
(I16.8) nmpuan. 6, cocrasaseT

8.4 93 84 93
F:(I?S{Iﬂ] +(29ﬂ) =[ 17 500 ] +(@) i
AP I 1,87-10° 1435

3uavenne npobuT-Qynkuuu Pr, onpenensemoe no ¢op-
myne (I16.7) npui. 6, cocraBnser

Pr=5,0-0,26In¥ =5,0-0,261n0,573 = 5,15.

Cornacuo Tabn. [14.2 mpun. 6 nony4yeHHOMY 3HAYCHHIO
npoGUT-QYHKIHH COOTBETCTBYET 3HAYEHWE YCIOBHOH BEpoOsAT-
HOCTH mopaieHnus 56 %. Takum oOpaszoM, /uid paccMaTpHsac-
MOr'O ClIydas YCJAOBHAA BEPOATHOCTD IIOPaXCEHA YeI0BeKa BOJI-

Holf masnexus pasna O, = 0,56.
Aunanoruyseiv obpazomM OBUIH TONYYEHB! 3HAYEHHHA YC-

NIOBHEBIX BeposiTHOCTEH nopaweHHs gy , gy HA PasIHYHBIX
PAcCTOSHHAX OT 00BanOBaHMS (orpaxienus) uapka. I'papukn
MOJYHCHHBIX 3aBHCHMOCTEH YCIOBHBIX BepoaTHocTeH O
Oy OT PAacCTOSHMS 10 00BAIOBaHMA (OrPaXUCHHA HapKa)
npHBeJeHs! Ha puc. 3.2.15.
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il Il

L L
o 500 1000 1500 2000 2500 3000 3500 4000 4500 500
Paccroanme or obeanosaniA (OrpaxgeHnn) Napks, M

Puc. 3.2.15. 3asucumocmu ycioaHblx 6eposmuocmen
ROPANCERUR YeN06eKa 60NHON OQaIeHUA Om PaccmofHua

do ofisanosanud (ozpaxcoenun) napka.
I = Qaup 2 = Oy

VCnoBHEIE BEPOSTHOCTH MOPaXKeHHS YeNoBeKa NpH B3phIBe

napoBo3ayumHoro obnaka gy, Ogqyy BHYTPH 00BajiOBaHMS
(orpaxneHHs) Napka NPHHHMAIHCH PABHBIMH 1.

3.2.7. Boivucnenue pacuemusix e 1uyuH
HOMNCAPHOZO PUCKA

IlomenyuanbHbili NOHCAPHBII PUCK 1A MEPPUMopuu 00vexma
wé cenumebnoli 30ne 60ausu 0b6vexma

B cooTBETCTBHH ¢ II. 25 NpH ONpPENSNCHHH NOTeHLHAb-
HOT'O IOKAPHOr0 PUCKA JUIA PACCMATPUBAEMOrO pe3epByapHOro
napKa ero TeppuTOpuA ja ynoOcTsa pacyeToB ObLia paszencHa
na 3oubl; A, B, C (cM. puc. 3.2.16), BHYTpH KOTOPEIX 3HAYeHHA
NOTEHIHATBHOTO pHcKa P monaraloTes OMHAKOBBIMH (B Ipejie-
Jax 0/1HOi 30HBI).

IlpuBeneM 3HaueHus YCIOBHOH BEPOATHOCTH NOpaMeHU:
JUTA pas/IHYHEIX 30H.
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Puc. 3.2.16. Cxema pesepeyaphozo napka Kk pacsemy
ROMERYUATEHO20 RONCAPHO20 PUCKA 8 2PAHUYAX
ofieanoeanun (ozpaxcoenusn):

L] —sona A; 553 —sona B; B& —soma C

30Ha A
L =1 Qanra = 1, Oaivz = 0,963;
Qa2 = 15 Oum = 1; Quvs =0,972;

Qars = 1; Qaura = 15 Ow =1;

Quara = 1; Qanrs = 1; Qanr = 1;

Oun =1, Ouns =1, Oaon = 1;
Qa2 = 15 Qa1 =0,275:; Quaynr = 1.
Qans = 1; Qv =0,938;

Taxum Dﬁpﬂﬂﬂh{, BE/IHYHHA MMOTECHIHAIBHOIO I]UJEE.FH{}I'G
pHcKa B 30He A FPa, onpenenseMas no gopmyne (1), cocrasnser

P iIQ@Q; = Qun@n + Qar2Qi2 + Qu3Qs3 + QuraQra +
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+ QunOmn + Qun2Ona + QasQus + QunaQna + Qo Qi + Qoarir2Crrz +
+ Qunr3Qms + QuraQuira + Q@1 + Gav 202 + Qa 3013 +

+ QaivaQiva + Qav Ov + Qi Ot + Quavu Ovir + Qavan Qv =
=1-78-10°+1-1,8-10°+1-3,8:10°+1:25-107 +
+1-29-105+1-6,7-107+1-14-107+1-93-107 +
+1-1,3-10%+1-3,1-10°+1-64-10%+1-43-107 +
+0,275:1,3-107 +0,938-:3,1 107 + 0,963 6,4 10 ° +
+0,972:43-107+1:22-10°+1:92-10%+1:3,3-10° +
+1-1,4-107=3,5-10"rox .

3ona B:

Oin =15 Qara = 15 Qurvy = 1;
Qarz = 1; Qann = 0,275; Qava = 1;
Oirs = 1; Qa2 = 0,938; Qar =1,
Qua = 1; Qanrz = 0,963; Ou = 1;
Qumn = 1; Qamna = 0,972; Qavn = 1;
Qun =1; Qurn = 1, Oavmr = 1.

Qums =15 Oava =15
Takum oOpa3zoM, BEJTHYMHA IMOTCHIHAIBHOIO HOXKapHOIO
pHcka B 30He B Pp, onpenensemas no gopmyine (1), cocrasnser

Pg = iQa;iQ,r = Q0unQn + Qur2Or2 + Qur3Or3 + QaraQra +
=
+ QumnOm + Qur2Ou2 + Quir3Qis + QanaQua + QannQun + Qa2 Qo2 +

+ Qanr3Quiz + QunaOnra + Cav1 Oy + Cuary 202 + QavaQrva +
+ Qv 4Oy 4+ Qav Or + Qan Qv + Qavn Qv + Lavimr Qv =
=1-78-105+1-1,8:-10°+1-3,8-10%+1-25-107 +
+1:29:10%+1:6,7-107+1:1,4-107+1-9,3-10° +
+0,275-13-10+0,938-3,1-107°+0,963-6,4- 107° +
+0,972:43-107+1-1,3-10*+1-3,1-10° +1-6,4-10° +
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+1-43-107+1-22-10°+1-92-10%+1-33-10°+
+1:1,4:-107=3,5-10"rox".

3oHa C:

Oan = 1; Quars = 15 Qarvs = 0,963;
Qa2 =1, Qum = 0,275; Qava =0,972;
Om =1; Qama = 0,938; Oav = 1;

Qus =1, Qumiz = 0,963, Qar = 1;
Quan = 1; Quma = 0,972; Qavn = 1.
Qa2 = 1; Qa1 = 0,275, Qavmr = 1.
Qs = 1; Qavz =0,938;

Taxum obpazoM, BenHUHHA MOTEHUHAIBHOTO MOMXKAPHOTO
pucka B 30He C Pg, onpenensemas no dopmyne (1), cocrasnser

J
Pc= E Q40; = OanOn + Qur2Cr2 + Cu3Or3 + Qs Ora +
+ Qun@m + Qa2 + Qa3 O3 + QanaQua + CanQun + Canr2 Oz +
+ Quirr3sQuns + CamaQumra + Can1 @t + Qv 202 + Qav 3Oy +
+ QurvaQrva + Qav Qv + Qavi Ot + Qavir Ovir + Qavin Qvinr =
=1-78-10°+1-1,8-10°+1-3,8-10%+1-25-107 +
+1-29:10%+1:6,7-107+1-1,4-107+1-93-107 +
+ 027513~ iil'l?"l +0,938-3,1-107° +0,963-6,4- 1075 +
+0,972-43-107+0,275-1,3-107* + 0,938-3,1- 107 +
+0,963:6,4-10°+0,972-43-107+1-22-10°+
+1:92:10%+1-3,3-10%+1-1,4-107=2,5-10" rog™".
AHranoruuso 1mo gopmyne (1) paccuuThIBaeTCS BEIHYHHA
NOTEHUHAIBHOIO MOXAPHOr0 PHCKa HAa Pa3IHYHAIX PACCTOAHHAX
ot obBanoBaHuA (OrpakaeHHd) napka.
Peaynerarhl pacdera NOTEHUHANBHOIO IOMKAPHOIO PHCKA
3a npenenaMs oOBanoBaHHs (OrpaxIcHHA) MpEACTaBIeHBI Ha
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puc. 3.2.17 B BHAe rpaduka 3aBHCMMOCTH MOTEHLHANLHOIO
II0’APHOT0 PHCKA OT paccTOosHus 1o obBatoBaHHA (Orpak-
JI€HHUA) napka.

trlnli ST T T " T ..-""": T - ._.""-'_'_"._"_-I_J_z: __""."'I‘r__"T_-"_T—_
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PaccToRHme o7 obBanosaHun (orpamgeHHa) napka, M

Puc. 3.2.17. 3asucumocmp nOMENYUATbHO20 NONCAPHOSO PUCKA
om paccmofnuA 00 obeanceanu (OSpaxcoenun) naprka

HHousuOyaisHbitl ROMCApHBbLil PUCK Ha meppumopuu obvekma

3HayeHHe HHIAWBHAVAJIBHOIO PHCKA Ui OTAENBHOIO pa-
0OTHHKA H3 YHCJA IEPCOHANA 3aBUCHT OT OCOOCHHOCTEH ero
NEATEILHOCTH M JIONH BpPEMeHH, KOTOpoe pabOoTHHK MPOBOIHT
HAa pazIMUHBIX YYacTKax OOBEKTa, XapaKTEpH3YKOUIMXCH pas-
JIMYHBIMA 3HAYEHHAMH NOTEHIHAIBHOIO PHCKA.

BeposATHOCTb NPUCYTCTBHA pabDOTHMKA Ha TECPPHTOPHH
paccMaTpHBAEMOro MapKa ¢, OLEHHBAIACh HCXO/A H3 CIe/yio-
[IHX OPeITOCHUIOK.

[IpHHUMANOCH, YTO JI0JIA BPEMEHH NPHCYTCIBUA KOHKPET-
Horo paboTHHMKa W3 YHCNA MepcoHana (paboTHHKaA m) Ha TeppH-
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TOPHH POH3BOJACTBEHHOTO 00BEKTA, B COCTAB KOTOPOrO BXOJHT
paccMaTpHBaeMBIl pe3epBYAPHEIA napk, He mpesbunaer 404
B HeJen, 4To cocTaBmsaeT okoo 24 %.

PaccMaTpHBaeMblii 00BeKT (pe3epsyapHblif mapk) Xapak-
TepU3yeTCsi OTCYTCTBHEM IOCTOSHHBIX pab0oYHX MECT, CleioBa-
TeNBHO, IIePCOHAT TIPHCYTCTRYET B napke He Sonee 50 % croero
pabo4ero BpeMEHH.

Takum 06pazoM, BEPOSTHOCTE (10715 BPEMEHH) IPUCYTCT-
BHS KoHkperHoro paborHuka (paOOTHHKA ) Ha TEPPHTOPHH
PACCMATPHBAEMOI0 PE3EPBYapHOI0o Tapka HE [PEBBINIAET
gm=0,24-0,5=0,12.

MaxcuManpHoe 3HaUeHHe NOTCHIIHANIBHOIO PHCKa Ha Tep-
PUTOPUMH PacCMATPHBAEMOrO PE3EPBYAPHOTO Mapka COCTABIACT
3,5-107 rox™".

CrenoBare/isHO, BEMHYHHA HHIAWBHAYAIBHOTO MOMKAPHOIO
pECKa Ui epconana, o0yc/IOBISHHOr0 BO3MOMKHBIMH IoXKapa-
MH B PACCMATPHBAEMOM TIapKe, onpejieNnsemMas B COOTBETCTBHH
¢ thopmynoii (9), He npeBkILAET

R=0,12-3,5-10"=42-107 rox™.

PaccMarpHBaeMblil pesepByapHblil MapK ABJIACTCH onac-

HBIM [IPOH3BOJCTBEHHEIM OOBEKTOM, H MOJY4YCHHas BEIHYHHA
HH/IMBHIyQILHOTO PHCKA HE IPEBBILIACT HOPMATHBHOES 3HAYEHHE.

Huousudyanenpili 4 cOYUANbHIL NONCAPHBIN PUCK 6 Cell-
mebHol 30He 601uU3U 00vEKMA

MuHHMAILHOS paccToAHHE oT obBanoBaHMs (orpamue-
HEs) PACCMATPHBAEMOTrO pe3epBYapHOro Mapka 10 CelHTeOHOMH
30HEI cocTasager 3000 m.

BenuyHHa NOTEHIHAIBHOIO I0KApHOrO PHCKA Ha pac-
crogaun 3000 M or obBanopanns (OrpaXkaCHHA) pe3epByapHoOro
napka cocrasnser 7,4 - 107 rox”".

B cooreetcTBuH ¢ 1. 2.6.20 INocobus mis moaeH, Haxo-
nAmMxes B cenuTeOHol 30He BONM3M 00BbeKTa, BEIHYHHA MHIH-
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BHIyalbHOI'O PHCKA NMPHHHMAETCS PABHOH BEJHYHHE MMOTCHIIH-
ANBHOIO PHCKA B 3TOH 30HE.

Taxum o6pazoM, BeIHYHHA HHIHBHIYANLHOrO TMOXKAPHOIO
pHCKa, 00YCIOBIEHHOTO BO3MOKHEIMH MOKapaMH B paccMarTpH-
BaEMOM pe3epBYapHOM [apke, JU1d JIojAel, HaxoAsuuxcs B ce-
nuTebHOi 30He BONMM3M oOBekTa, cocraBider 7.4 10° rox" m
He NpeBLINaeT HOPMATHBHOE 3HAYEHHE.

VYenosusie BepostHocTH nopaxeHus Oy, Oua, O,

QOuara s Qain s Qarrz» Cairs s Canras Canny » Camniz s O » Carira » Qv »

Qarvas Quavis Qawvas Qavs OQavrs Qavn B cenuteOHOH 30HC
BOMH3H o0bekTa (Ha paccroanun 3000 M o1 obBanosanms (or-
pancicHns) napka) passsi 0.

Venoeuas BeposTHOCTh nopaxeHHs gy B cenuTeOHOM
soHe BOMH3U obbexta (Ha paccrosuun 3000 M ot obBanoBaHud
(orpaxcnenns) mapka coctasmaer Oy = 0,053,

B cenurebHOM 30HE pacHOOKEHBl Ja4YHBIE YYACTKH
(60 yuactkoB). CpelHee HHCIO JIONCH, OTHOBPEMEHHO HAXO[s-
mExcs B ce/TeOHOH 30He, onpeaensaioch W3 pacueTa TPH YeloBeKa
HA OJIMH y4acTok. Taxum oOpazoM, CpeaHee YMCIo JIoei, Haxo-

OAIMxcs B cenuTedHol 30He coctapnser n = 603 = 180 gen.
Cpennee umcno norHOmmEX moaed B cenuTedHOH 30HE

B pe3yjibTaTe peaju3aldH ClieHApHs, XapaKTepH3YIOIIErocsa yc-
JIOBHOM BEPOSATHOCTHIO MOPKEHUA Uy , OTIPEIENAEMOE B CO-
oTBeTcTBHH ¢ hopmynoi (12), cocTasnseT:

N = Qgqun=0,053-180=9,54 <10.

Taxum obpa3oM, B cooTBETCTBHH ¢ (opmynoii (11) Benu-
YHHA COLMAILHOTO IOKapHOTO PHCKa S, 00yC/IOBICHHOIO BO3-

MOKHBEIMH MOMapaM¥y B pacCMaTpPHBAaEMOM pe3epBYapHOM napke,
JUIA mroaeit, HaxoOAImMxcs B cenuTeOHoH 30He BOaM3n 00bekTa,

HE [IPEeBBILACT HOPMATHBHOC 3HAYUCHHE,

128



3.3. [lpuMep pacuera HHAHBHIYAILHOI0 HOKAPHOI0 PHCKA
B 3/1AHHAX H HA TEPPHTOPHH 00BeKTA

B wacTosimeM NpHMEpe NPUBOAHTCH pacyer BeIHYHHBI
HHAHBHAYAJILHOIO MOXKApHOI'0 PHCKA B 31aHHAX H HA TCPpPH-
TOPUH HEKOTOPOr0 3aNaHHOI0 IPOH3BOACTBEHHOrO 00BEKTa
(nanee — OOBEKT), TO €CTE pacyueT HHANBHAYAIBHOIO MNOKapHOTO
pucka ms nepconana Oouekra.

Tepputopna paccmarpuBaemoro OObekTa npeacraBiser
c0B0ii COBOKYITHOCTE CIASAYIONHX Y9aCTKOB!

- Y4aCTOK A — 37aHHe ¢ moMemeHnaMH Al, A2 n A3;

- yuacToK B — OTKphITad IUIONIAJIKE;

- y4acTok C — OTKphITas [IOMIAIKa.

B Xoje nposefeHHA PAcUETOB MO ONPEACICHHIO BEIHYHH
[10AaPHOIo PHCKA B COOTBETCTBHH ¢ MeTonukoi [1] nns Obnexra
OBUIH MOJYYEeHBl CIEAYIOLIHE pe3ynbTaThl pacuera MOTEHIH-
anpHOro nokapHoro pucka (rabum. 3.3.1 1 3.3.2).

CornacHo WITATHOMY pacluCaHHIO H XapakTepy pacnpe-
JeJeHus mepcoHana no TeppuTopHH O0BEKTa NEpCoOHA MOXKET

GBITH pa3zienieH Ha TpH yciaoBusle KaTeropuu (I, I u I1I) Takum
oGpasom, uro ans paboTHHKOR OJIHOH KATEerOpHH JIOJH BpeMme-

HY MPHCYTCTBHs Ha PA3JIMYHBIX Y4acTKax 00bEKTa COBNANAlOT.
[1pu 3TOM CyMMapHas Z0Ji BpEMCHH HAXOXKICHHS KA} I0r0 13
coTpyaHHKOB Ha OOwexTe B rofy ¢ ydetom 40-4yacoBoi pabo-
yeil Hemenw #W ornycka (30 KajleHOApHBIX AHCH) cocTaBiseT
okoo 22 %.

BeposTHOCTH NPHCYTCTBHA PabOTHHKOB KAXKIOH H3 KaTe-
ropuii nepcoHaNa Ha Pa3NHUHBIX y4acTKaXx OOBeKTa NpHBEACHbI
B Tabn. 3.3.3.
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Tabrnuya 331
3HAYEHHA NOTEHUHAILHOIO MOKAPHOIO PHCKA

Ha TeppuTopun Obbexra
HaumeHoBaHHe YHACTKA MakcHMansHas BEIHYHHA NOTEHLUHAALHDTD
TEPPHTOPHH o0BEKTa MOKApPHOTO PHCKA B npeaenax ysacrka P(i), ron™'
A 1,2:107
B 2,7-10°°
C 1,9-107

Mpumeganue. JIna ydqacteka A npHBeneHO 3HAYeHHEe MOTEHIM-
AMBHOINO MOKAPHOTO PHCKA, OOYCNOBNEHHOTD OMACHOCTHID MOKAPOB BHE
Npeaenos 3TOro 3AaHHA,

Tabauya 332

3Havennd NOTEHUHANLHOTO NOKAPHOTO PHCKA B 30aHHH (Y9acTor A),
00yC/I0B/AEHHOT D ONACHOCTRI0 NOKAPOB B ITOM 3AAHHH

Haumenosanne MagkcHMansHaA BENHYHHA NOTEHUHANBHOTO
NOMEUEHHS MOWAPHOIo PHCKA B (Ipeenax yuactka Py, rog”
Al 34-10°
A2 56-107
A3 1,4-107°

Tabruwya 333

BeposiTHOCTEL NPHCYTCTBHA Nepcolana
HA payuiH4HBIX yyacTkax OdbexTa

HanMeHoBaHKe BeposTHOCTD NPHCYTCTBHA Ha y4acTke O0LEKTA §im
YHacTka TePPHTOPHH PafoTHHKH PaGoTiHkn Paboruuky
OGnexTa I kaTeropmm 1l kareropus 111 kareropuu
A 0,14 0,05 0,05
Al 0,06 0,01 0,01
A2 0,06 0,01 0,01
A3 0,02 0,03 0,03
B 0,04 0,01 0,16
C 0,04 0,16 0,01
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[To dopmyne (9) paccuMTHIBAETCA BEJIHYHHA HHIHBHIY-
AILHOI'O NOXKAPHOI'o pHcKa R, Juis paboTHHKa | KaTeropuu npu
ero HaxoXKJIeHHH Ha TeppiTopuH O0LexTa:

!
Rt =Y qmP(@)=0,14-12-107 +0,04-2,7-10° +
i=1
+0,04-1,9-10°=8,8-10" rox™",
ITo gopmyne (10) paccunThIBaeTCA BENIHYHHA HHIAHBHAY-
ANBHOTO MOKAPHOTO pHCKA R, jng padoTHHKa | KaTeropHu npH
ero HaxoXxJIeHHH B 31aHHH (ydactok A) OO6wekra, 00yc/OBIICH-

Had OIIaCHOCTRIO MOMXKAPOE B 3TOM 3dHHH.

N
Ru2 =Y Pgim=3,4-10"°.0,06+5,6-107.0,06 +
i=1
+1,4-10°-0,02=54-107 rog".
B cootsercTBHH ¢ 1. 2.6.18 BenHUMHA HHJIHBHIYANEHOIO
NOMapHOro prcka s paboTHHKOB I KaTeropuu Ky cocTaBiser
Ri=Rm + Ruz=8,8:-107+54-10°=55-10" rox™".
AHAIOTHYHO PaCcCYHTBHIBAIOTCH BENWYHHEI MWHIHBHIYAIb-
HOro moxapHoro pucka s paboraukos II u HI kareropun, ko-
TOpPbIE COCTABIAIOT COOTBETCTBEHHO

Ry=87-10%ron" u Ry=6,3-10"° rog™".

3.4. IlpaMep pacyera COLHAILHOIO NOKAPHOI0 PHCKA
B cejinTedHoil 30He BO.IH3H 00beKTa

B HacToAllEM NpHMEpe NPHBOAHTCA PAcYeT BEIHYHHEI
COLIMANTBHOTO MOXAPHOIo pHUCKA B cenuTeOHOM 30He BOIM3N He-
KOTOPOr0 3aMaHHOI'0 NPOM3BOIACTBEHHOIO O00OBEKTa (nanee —
O0BEKT).

Cenurtebnas 3oHa BOau3H paccmarpusBaemoro OOnexra
XapakTepHiyeTcsa HaMMuueM AByx obGnacreii (30Hb A 1 B) ¢ Bo3-
MOMKHOCTBIO IPHCYTCTBHA HACE/ICHHA B KoMH4ecTBe na = 30 yen.
H ng = 50 gen. B 30He A H B COOTBETCTBEHHO.
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B Xoze npoBeaeHHA pacyeroB M0 ONpeje/IeHHIO BEJTHYHH
MOXKapHOT0 PHCKA B COOTBETCTBHH ¢ MeTo/uKoi [1] u O6nexTa
paccMaTpHBAlOTCA CLIEHAPHH Pa3sBHTHS I0KapOONACHBIX CHTYa-
1Mii, XapaKTepH3YIOIHecA caeayiomumMy (eM. tabn. 3.4.1) gac-
TOTAMH PEaTH3allHH H YCIOBHBIMH BEPOATHOCTAMH IOPAKEHHUS.

Ta6ruya 3.4.1

e i YCI0BHAS BEPOATHOCTE MOPAKEHHA
]:Liiih:i i qcnnncxaﬂ EE}IHTEEHDHP].{}HE
CUCHAPHSA | PO CRCIpHE L TOR B 30He A Oy p 301¢ B Oy

1 1,2-107 0,032 0,117
2 2,7-107° 0,512 0,465
3 0,6-107" 0,276 0,005
4 5,0:107° 0,124 0,012
5 6,4-107° 0,378 0,293
6 32-107 0,874 0,705

[To dgopmyne (12) onpenensercsa cpeaHee YHCAO NOrHO-
mux aoneit B cenurebHoi 3one BOau3n OObeKTa B pesynbTare
peaiM3allMH Kamaoro H3 paccMaTpHBAEMBIX CLEHApHEB Pa3BH-
THS NOKAPOONACHBIX CHTYALHH.

Takum obpaszom, B ciyuae peanusaluu cueHapus Ne |
cpejHee YHCHAO noruOlmx moaei B cenuTeOHOH 30HEe BOIH3M
O0nexTa N cocTaBiser

N1 = Qaaina + Qasing = 0,032-30 + 0,117 - 50 = 6,81.

AHAJIOTHYHO OIpEHENscTCs CpeHee HHCI0 norndImx
mopeii B cenurebroit sone B6im3n O6bexTa 1 ans Apyrux cile-
HapHEB W3 WYHCNA paccMaTpuBaeMbiX. Pe3ynbTarhl pactiera
cpeanero uMcna norubumx mosei B cenuTeOHON 30He BO/IM3N
O61eKTa NpH peaM3aliyi KaxI0ro H3 pacCMaTpHBAacMBIX Clie-
HapHeB NpHBelieHk! B Tadi. 3.4.2.



Tabauya 3.4.2

Ne paccmar- Cpensee uncno noruGumx AoAcH
pusacMoro | & ceanebioii 3one 863K OGBEKTA B pCIyaLTaTe Hpumedanns
cCUeHapHA J peanm3aLMy j-ro cucnapus N, ven.

1 6,81 <10

2 38,61 =10

3 8,53 <10

4 4,32 < 10

5 25,99 > 10

6 61,47 =10

Kak puano 3 1abun. 3.4.2, nna cuenapues Nel, 3 u 4
cpeaHee WMCNO MOTHONMX Mojel B CeNHTEOHOH 30HE BOIH3M
Obnexra B pe3y/bTaTe pealu3allii YKa3aHHBIX CLEHApueB pas-
BUTUA [0MAPOCIIACHBIX CUTyalHid Menee 10 4eln., cIcnoBareib-
HO, B cOOTBETCTBHH ¢ (opmynoii (12) meroauky [1] ykazanubic
CHIIEHApHUH [PH pacueTe BEJMYMHBl COLMAIBHOIO MOXKAPHOTO
pHCKa JUIA NOjeH, HAXOJAIIUXCA B CeNHTeOHOH 30HE BOJIM3N
OOBEKT4, He YUHTHIBAIOTCH.

Jlns mojiei, Haxoasumxcs B cenuteCHOH 30HE BOIM3H
O6nexTa, BETHYKHA COIHANBHOIO TOKApHOro pHCcKa S onpene-
naerca no ¢opmysie (11) meroguxu [1] 1 cocTapnacT

S=0y+0s+0s=2710%+64-10%+32-107 =
=94-10* rox™".

Takum o6pa3oM, BeNWYHHA COLHATLHOIO IMOXKApHOTO
pucKa Juid JofcH, HAXOAAUMXCH B cenuTeOHON 3o0He BOJIH3H

O6nekTa. cocTasiger 9.4 - 10°* m,u.'i.
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Tabruya Il4

¥YneabHan MaccoBas CKOPOCTL BRITOPAHHS
M HH3LIAS TeNJ0Ta CropaHus HEKOTOPLIX BELECTB M MATEPHAJIOB

Huzumas ¥ aenbHas Maccosas
Bemecrtna u marepuant TErLIOTA CrOPANHA, | CKOPOCTE BEITOPAHNA,
M w/xr II‘J'[M! . C)
Benson Cwme. Tabn. [11.1 0,073
Bymara pa3ipbixieHHas 13,4 0,008
Bymara (KHHIH, KYpHAL) 13,4 0,0042
BoJIOKHO WiTANenpHoe 13,8 0,0067
BoJIOKHO WITANENBHOE B KHNAX 13,8 0,023
40 % 40 x 40 cM
JinaTunossiit 3up Cwm. Tabn. I11.1 0.06
llpesecuna (BGpycku) snaknocts 13,7 % 13,8 0,039
[pesecuHa (Mebenb B 30aHHAX 13,8 0,014
npy BnaxHocTH 810 %)
Hionponunossiif CHpT Cm. Tabn. IT1.1 0,031
HaonenTaH Cwm. Tabn. [11.1 0,010
Kayuyk CKC 439 0.013
Kayuyx HatypaibHblH 44,7 0,019
KHHIri Ha 1epeBsHHBIX CTENTamax 13,4 0.017
KunonneHka TpHaleTaTHas 18.8 0,009
KapGonutossie Higenns 26,9 0,0095
JleH pa3pbixJeHHbIH 15,7 0.021
[ MazyT 39,8 0,035
Hatpuit Mmetannuueckui 10,9 0,018
OpraHH4ecKkoe CTeKN0 27,1 0,016
[Menonoauypetau 243 0,0028
Honucrpon 39,0 0,014
[Monunponuiex 45,7 0,015
ITonH3ITHNEH 47.1 0,010
Peauna 33.5 0,011
TexkcToauT 20,9 0,0067
Xnonox + kanpoH (3:1) 16,2 0,013
X10M0K B TIOKaX (n10THOCTS 190 kr- M™) 16,8 0,0024
Xnonok paspbixiedHbiif 15,7 0,621
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Tabauya [11.5

Jluneiinan CROPOCTL pacnpocTPpAHEHHHA NAaMEHH

N NOBCPXHOCTH MATEPHAJIOE

Marepmais Jinneiinan qupnr:rn ,
PACTIPOCTPAHCHHA NJIAMEHH, M/C
Yrapsl TEKCTHILHONO NPOHIBOACTEA 0,1
B PaspbiXJEHHOM COCTORHHH
Kopn 0,017
XTIONOK paspbixJieHHbIA 0,042
Jlen paspuixiaenuniii 0,05
XJI0NOK + Kanpon (3: 11 0,028
Jpesecuna B wTabenax Npy paintu4HOM
BIAKHOCTH, Yo:
812 0,067
16—-18 0,038
18-20 0,027
20-30 0,02
Gonee 30 0.017
[lonpeleHHbIE BOPCHCTEIC TKAHH 0,067-0,1
TereTHALHLIE HINENHA B 33KPLITOM CKAALE 0,006
npu 3arpyske 100 xrim’
bymara B pyJIOHax B 3aKpLITOM CKJIANE NPH 0,005
sarpyske 140 kr/m’ E
CunTeTHueCKHil KayuyK B 3aKpLITOM CKNage 0,007
npH 3arpyske casine 290 Krim’
JepeBanHble NOKPBITHA UEX0B HOLILON 0,028-0,053
ILTOLIANH, NEPERAHHKIE CTEHBl H CTCHbI,
OTAENaHHbIE JPeBecHO-BONOKHHCTEIMU
[IHTaMH
CUJ_!__E-HEHHHE M KAMBILINTOBbLIE H3ACTHA 0,067
Trauu (xoner, Haiika, 6a3k):
(10 TOPHIOHTAIH 0,013
B BEPTUKAILHOM HAlpaBNEHHH 0,3
B HOPMATLHOM HANPARIEHHH K NOBCPXHOCTH 0,04

TraHeil npH paccToaxun Mexay Himu 0,2 m
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Tabauya 1116
AbiMoolpalyowan cnocodfnocTs BEIECTE H MATCPHAJIOB

Beutecrsa  warepua e
ByTunossiil crimpr 80
OTHhauerar 330
Llnknorekcas 470
Hpesecuna 23
Hpesechoe sonokuo (Oepela, ocHHa) 104
HICII 90
danepa 140
CocHa 145
Bepesa 160
Jpenecno-sonokuuctas wimra (IBII) 130
Jlunoneym MBX 270
CrernonnacTik 340
IonwaTunen 8§90
Tabak «}OGunelssti» [ copr, an. 13 % 120
IMesonnacr [IBX-9 1290
Teronnacr MNC-1-200 1000
Peanna 850
TonuaTunen ssicokoro pasnenns (II9PB) 790
Inenxa MBX mapku [170-15 400
[Tnenka mapku [1ICO-12 470
Jlen paspeixieH sl 34
TxaHb BHCKO3HAA 63
ATnac geKopaTHEHEIH 32
Penc 50
Txaue MebensHas nunymépcmﬂan 116
[MonoTHO NANATOYHOE 58
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Tabauya M7

¥YneasHsiil Buixoa (norTpebienne) razos
NpH FOPEHHH BEILECTE H MATEPHAIOB

Yaensinii BeiAcACHHG rasos, KI7Kr
BewecTsa M MaTcpHaibl Pacxof KHeao-

Sk Erir co, | co | Ha
Xnonok 0,0052 0,57 2.3 -
Jlen 0,0039 0,36 1,83 -
Xnonok + xanpos (3:1) 0,012 1,05 3,55 -
KabGenn ABBI' 0,11 - - 0,023 |
Kabemn ATIBIT 0.15 - - 0,016
JpepecHHa 0,024 1,51 1.15 -
Ilpesecnna, oTHe3aMMIeHHAS "
npenapatom CJd-552 Ut 1,96 I
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[Ipw onpeneNeHHH YaCTOTHI pasrepMeTH3alHH (HIBTPOB
H KOXyXOTpYOHBIX TeIUI000MEeHHHUKOB YKa3zaHHoe 000pyaoBaH#e
JOTYCKAETCH PACCMATPHBATE KaK annaparsl 0/ JaBieHHEM.

AnnapaTbl BO3AYIIHOIO OXJIAMIEHHHA JAOIMYCKacTCHd pac-
CMAaTPHBAaTh KaK Y4acTKH TEXHOJIOrHYeCKWX TpybonpoBozoB,
JUTHHA KOTOPBIX COOTBETCTBYET CyMMapHOii JutHHe TpyO B my4-
Kax TeriooOMeHHMKA.

YacToTa peann3anHy CIIEHaPHEB, CBA3aHHBIX ¢ 0Opa3oBa-
HHEM OFHEHHOro mapa Ha ¢MKOCTHOM 00OpYyZOBaHHH CO CHKH-
weHHBIMH razamMu H JIBXK BcnencTBHe BHEMIHErO BO3JAEHCTBHMA
oyara noxapa, onpeienisercs Ha OCHOBE MPHIL. 3 K HacTOAIEMY
[Tocobuio. [Tpu oTcyTcTBHH HEOOXOAMMBIX JJAHHBIX JOIYCKa-
eTcs TIPHHUMATHL YacTOTY BHELUHErO BO3/ACHCTBHSA, NPHBOMALICTO
K peaUIH3aIMM OTHEHHOTO 1uapa, paBHoi 2,5+ 10° rox Ha ouH
anmapar (pesepsyap).

Tabruya 122
YacToTsl YTEUYeK 3 TeXHONOrHYecKHX TpyGonposoaos

Yacrora yreuek (M - rox ')
Auamerp Manas Cpeanas |3uauwrenshas| Bonsumas
W)ﬁﬂﬁm (anamerp | (auaMeTp {auameTp (nmameTp —

OTBEPCTHA | OTBEPCTHA | OTBEPCTHA | OTBEPCTHA

12,5 mina) 25 mm) 50 nm) 100 mam)
50 57-10° | 24-10° v - 1.4-10°¢
100 28-10° | 1,2:10°% | 4,7-107 - 24107
150 19-10% | 79107 | 3,1-107 | 1,3-107 | 2,5-10°
250 1,1-10% | 47-107 | 1,9-107 | 78-10° | 1,5-10°°
600 47-107 | 20-107 | 79-10° [ 34.10° | 64-10°
900 3,1-107 | 1,3-107 | 52-10° | 2,2-10° [ 42-107
1200 24-107 | 98-10° | 39.10° | 1,7-10® | 32-10°

Mpumedanne YacroTa pasrepMeTHIAUMH TEXHOIOTHIECKHX
TpyGONpPOBOAOE C NPOMEKYTOUHLIMH 3HAIEHHAMH JHamMeTpa TpyGonpoBoios
moxeT OBITH OnpencneHa nyTeM JNHHEHHON SKCTPanonAlHH NMPHBEAEHHBIX
B Tadu., I12.2 sna4ycHu,
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PexoMeHnyeMblii MeTod onpeneeHHs
YAeJbHBIX YacTOT Pa3/JHYHBIX THIIOB pasrepMeTH3AIHA
MAarmeTpaisaoro Tpybonposoaa

YiensHas 4acToTa pasrepMETH3AUHH JHHEHHOR YacTH
MarpcTpajbHOr0 TPYOOIIPOBOJA ONpeNensercs CaeIyHLIAM
oOpasom:

4) HA OCHOBE CTATHCTHYECKHX JIlaHHBIX onpexnensercs Oa-
30Bas 4acTOTa pasrepMeTH3allH Agp, IIpH OTCYTCTBHH JaHHEBIX
JUls BHOBb IIPOEKTHPYEMBIX MATHCTPAlbHBEIX TPYOONpPCROJOB
JIOTIYCKaeTCH Agp MPHHUMATE PaBHOMH:

1,4-107 rox" v — MArHCTPAIBHLIX Ia30MPOBOJIOB;

2,7-107 ron ' +M™' — s MarHCTPATERBIX He(TEIPOROIOB;

0) BELICAATOTCH paccMaTpHBAEMEIE TIPH MPOBEICHHH pac-
YCTOB THIIBI Pa3repMeTH3ALIHH:

- I MarucTpalbHBIX Ta30M1POBOI0B:

J =1 — npokossl (TpeiHHbl, TOYEYHbIE OTBEPCTHA), OTIpe-
AenseMBble KaK oTBepcTHA ¢ auaMeTpoM 20 Mm;

J=2—oreepcTua ¢ auamMerpoM, pasHeiM 10 % or ama-
METPa MarucTpaibHOro Tpybonporoja;

J =3 — paspsiB, onpeaensemMbli Kak 00pa3oBaHHe OTBEPCTHA
pa3MEpoOM, PABHBIM JHAMETPY MArHCTPAIEHOIO TpyObonposoaa;

- U1 MarucTpaabHEIX HeTenpoROIOR:

J =1 — «cBHIA» — OTBEPCTHA C XapakKTepHLIMH pasMepa-
mu 0,3L,/D (L, — XxapakTepHElH pasMep NpoAoibLHOH TPeIHHBI,
D — yci0BHBIH AHaMETp MarucTpaibHoro Tpybonposoja), mio-
mane aedextHoro oreepctua — 0,00728; (S — nnowans none-
PEYHOI'0 CEYEHHA MarucTpajJbHOro TpyDONpoBOAa):

j=2—Tpemunsl, XapaktepHsii pasmep 0.75L,/D, io-
iane aepextroro orBepeta — 0,04485¢;

J =3 — «THIBLOTHHHBIIY pa3speIB, XapakTCpHBIH pasMep
0,75L,/D, nnomane nedexrroro orsepetus — 0,1795;.
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JlonycKaeTcs MpH COOTBETCTBYIOUIEM OOOCHOBAHHH Y9H-
THIBATH H JIPYI'HE THIIbI pasrepMeTH3aHH;
B) PACCMATPHBAIOTCHA IIECTh TIPHYHH pasrepMeTH3allMH
(i=1...6 — tabm. 112.3);
Tabaruya 1123
CpeaHecTATHCTHYECKAR OTHOCHTE/IbHAS 10/ aBapuil,

BLI3BAHHBIX JAHHOH NPHYHHOIL, HA MArHCTpanLHLIX TpybonpoBoaax

CpensecTaTHCTHYCCKAA OTHOCHTENLHAA 018 ABAPHH,
BHIBAHHLX AaHHOH nprauHoi i, (m), %o
[lpokoas
Ipuunsa (TpemmHsl), Orseperie Pasphis
TOYCHHEIE Beero
OTBEPCTHA
=3 j=2 j=3
i=1 | Buewnee soaneiictene | 13,.2/16,8 | 26,6/26,2 9,7/6,5 49,5
i=2 | bpak B cTpouteascree, | 10,6/11,3 4.7/4.6 1.2/0,6 16,5
nedexkT MaTepHaAIOB
i=3 | Kopposus 15,2/15,2 0,2/0,2 0/0 15,4
i =4 | JIsnaeHHE rpyHTa, 1,822 2,222 3.3/2,9 1.3
BRIIBAHHOE [1PHPOI-
HEIMH ABIEHHAMH
i =35 | OwubxM oneparopa 3,0/3,0 1,6/1.6 0/0 4.6
i=6 | [lpoune u HenssecTHbie |  6,5/6,5 0,2/0,2 0/0 6,7
MpHYHHBI
Hroro 50,3/55,0 | 35,51/35,0 | 14,2/10,0 100

[IpumeyaHue B uHCIHTE e NPHBEACHE! SHAYCHHA LIF MarncT-
PATLHEIX FA30MPOBOJOB, B 3HAMEHATE/E — MATHCTPATBHBIX HedTenpoBo0B.

r) yaeibHas YacToTa pasrepMeTH3aluH JHHCHHOH HacTH
MargcTpaibHOro TpybonpoBoaa Juid j-ro THIA pasrepMeTH3a-
[IMH Ha y4acTKe m TpyOONpoBo/Aa onpeaenseTes no gopmye

6
A (m)=hep . fi(m) /100,

=1

(112.1)

rae A — Oa3oBast yacToTa pasrepMeTH3alHH MarHCTpajIbHOro

TpyGonposoa, rog ' -M"; fi{m)— oTHOCHTeNBHAA J0Oni i-OH
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NPHYHHBL pasrepMeTH3aIHH [UIA j-I0 THNA pasrepMeTH3allHuH Ha
Y4YacTKe m MarucTpaiabHoro Tpybonposoaa;
1) BETHYHHEI fj; JUIS pa3lHyHEIX THIOB pasrepMeTH3aliuu

AUTA pa3s/IMYHBEIX YYacTKOB MarucrpaitbHOro Tpybornposoja omnpe-

NIENAIOTCA 10 PopMyaM:
fij = Syepkrckarkinsknepts
Jai = Foyepkion;
ﬁj =ﬁjcpkrrckum;
Sy = JajopKaraknep2;
J51 = Fsjepons
Jei = Jojeps

(112.2)
(112.3)
(I12.4)
(I12.5)

(T12.6)
(112.7)

rne krc, kst kiivigs oepts Kom Knss Karsy Knep2s kon — nonpasounbie
koa(punnentss, onpeaensemsie no tabin. [12.4 ¢ yyerom tex-

HHYECKHX XaPaKTePHCTHK MAarHCTPATILHOTO TPYOONpoBo/ia.

Ta6auya I124

IMonpagounsie KodpDHUHEHTEI
K CpeiHecTaTHCTHYeCKOH OTHOCHTEILHON Aojte apapuit

lMonpasouspit kosdmumnent

FHAYCHHE CNPABOHHONY
koapuiMenTa

[Nonpasounbiil kKoabdHUHEHT A, JABHCALLINIE
OT TOJLIHHBI CTEHKH TpyDonposoaa §, MM

k.. = exp[—0,275(5 - 6)]

[lonpasouneii xoadupriment Ay, 3aBucauinl
OT MHHHMANbHOH TTyOHHBI 3al0KeHHs TpyDo-
npoBoaa, M:

menee 0,8

ot 0,8 10 1

Gonee |

k. =
ke = 0,93
ky=0,73

Ionpapotitbii KOMPPHUHMEHT Ayyp A YHSCTKOBR
NEPEXOIOR, BHIMONHEHHBIX METOIOM HAK/IOHHO
HaripasnexHoro Oypenna (ganee — HHB):

HA YHACTKAX ITHX NEPEX00B

BHE ITHX Y4HACTKOR

ks =10
ks =1
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lIpodoanxwenue mabna 124

Monpasounstii ko3 duumeHT

3nayeHuHe Nonpaso4HOTD

koaddHImHenTa

[Nonpasonbii KOADHUIHEHT Ky MEPEXONOB
4epe3 HCKYCCTBEHHbIC NPenATCTBHA!
HA [ePexoiax Hepes aBTON0POri, JKejes-
HBIE AOPOIH H WHKEHEDHBIE KOMMYHHKAUMH
BHE nepexoaos nubo ¢ NpeaycMOTpeH-
HBIMH Ha HHX 3JaLUHTHEIMH @yTaspamy (ko-
AYXH) M3 CTANBHHIX TpYD c repmerusauueii

MERTPYOHOTO MPOCTPAHCTEA

ey =2

bocp = 1

Monpasourbiil  KoIQOULMEHT kg, YHHTHI-
BAOWHH NpHAMEHEHHE MATEPHAIOB H CPEICTE
KOHTPOJA NPH CTPOHTE/ILCTBRE:!

s TpyOONpOBOIOR, NMOCTPOSHHLIX B CO-
OTBETCTBHH ¢ TpeDoBaHHAMH HOPMATHBHBIX
IOKYMEHTOB

NpH HCNONBIOBAHHH YIYYUIEHHbIX MaTe-
PHAIOB H OONOIHHTEIbHBIX CPEACTE KOHTPO/LA
NpH CTPOMTENBCTBE H IOCHedylollel skc-

nyarauus TpyGonposouos

key =

ke = 0,07

Monpagousslfi KOIPEUUHEHT koo, YUHTHI-
BalOLMi BIMAHHE TONHHE CTEHKH TpyDOo-
npoBOAa, MM, Ha YacTOTY pasréepMeTH3alMi
no NpHYHHE KOPPO3HH:

MeHee 5

or 5 no 10

Gonee 10

Frr
e 0
= = b

[TonpaBoyHblit KOIQPHUMEHT A, YYHTHI-
BAIOIIHH BAHAHHE NPHMEHZEMEIX CHCTEM
3alllHTBLI OT KOpPO3HH:

uIs TPyGONPOBONOB, MOCTPOCHHBIX B CO-
UTHETCTBHH C© Tp-eﬁi]ﬂ-‘ﬂ.HilHMH IIGFMWHHHHK
OOKYMEHTOB

NpH HCMONB3OBAHMM YAYYIUEHHOH CHC-
TCMBI JALLHTRI {THIT H E2a4YecTBO H3IOISUHOH-
HOMO NOKPLITHA, MEKTPOXHMHYECKAs 3auiuTa,
BHYTpHTPYDHAA IHATHOCTHKA K T. I1.)

b = 0,16
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Oxkon

yanue maba 124

[Monpasoudstii ko3P PHHUHEHT

Inaycuue NoNnpaBo4yHoro
k03dduimenTa

0T AnameTpa TpyOonposoaa D, MM

TMonpasounbiil KOMPPUUMEHT kyrp, 3aBMCAIME | ko, = exp[-0,00156(D — 274)]

[Monpasounbiii KOIPHUUMERT Kogn, YUMTEI-
BAIOLIMIl NpoxokaeHHe Tpaccsl TpyGonpo-
BOJA Yepe3 BoAHbIE Mperpaas! U 3abonoueH-
Hbl€ YHACTKH:

S BOJAHBIX Nperpa

ana 3a60104CHHBIX YYACTKOB

npH OTCYTCTBHH NEpexonos NHOO Bbi-
noiHeHHLIX metoaom HHB

OT AuamcTpa Tpybonposoaa D, MM

Monpasounsil koadduumnent Ky, 3asucawmit | ky, = exp[-0,004(D — 264)]

HactoTa BO3HHKHOBEHHA 10Kapa B 3/IaHUH (TIOMEIICHUH )
O, roii ', MOXKeT GbITh TAKIKE OIPeeNieHa HCXO/S M3 JAHHLIX 110
4acTOTaM BO3HHKHOBEHMS TIOXKADOB B PA3NMYHBIX 3/[AHMAX M

MIOLIAH 30AHUA ([TOMEIICHHUS ).

Tabnuwa 125

YacToTh! BOIHHKHOBEHHSA NoXAPOB B 31aHHAX

YacroTa
OfuerT BOIHHKHOBEHHE NOWKapa
(m*-rog ")

INCKTPOCTAHLIMH 22-10°
CKnabi XuMHueCKoli npoayKLuH 1,2-107
Crnanbl MHOTOHOMEHKIATYPHOI NpooyKUHH 9,0-10~
HHcTpyMeHTANBHO-MEXaHHYECKHE LIEXa 0,6-10°
Llexa no oOpaboTke CHHTETH4ECKOIO Kay4yka 2,7-107
H HCKYCCTBEHHBIX BONOKOH
JIuTciikble H MNaBHBHBIE LIEXa 1,9-10°
[lexa no nepepaboTke MACHLIX H PHIOHLIX NPOAYKTOB 1.5.107
Liexa ropateli NpOKaTKH METAILIOB 1,9-10°
TekcTHNLHbIE MPOHIBOACTEA 1.5-107°
ANMHHHCTPATHBHbIC 34aHHA MPOHIBOLACTBEHHBIX 1,2-107
obrekTon
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Cﬂﬂﬂ}'ﬂ OTMETHTE, YTO 3aBHCHMOCTE 4aCTOThl BO3HHKHO-
BEHHS MOWAPA B 3/ITaHUK OT TUIOIIAIH 3AaHUA MOXKET He ABIATHCA
nuHelHoM. YacTora BOZHMKHOBEHHMS TMOXKapa B 3JaHHH (TIOMe-
mennn) Q, rof |, MOKeT GbITh Takke OMPEAeTeHa [0 CIEAYIO-
mei dopmyne:

Q=aF’, (M2.1)

rie a, b — KOHCTaHTHl, ONpeeNseMBble U8 pa3IHYHBIX 3JaHHii
no tabn. I1.2.6; F — mnomank 31aans (MOMCIICHHA) IPOH3BO/I-
CTBEHHOTO 00beKTa, M>.

Tabaruya [126

XApPAKTEPHCTHER JAAHHA a b

3nauma nuuiesoi, Tabaunoill npoOMBIILIEHHOCTH 0,0011 0,6
[lepepaboTka roploouHx BeWIeCTB, XHMH4Yeckas npo-| 0,0069 0,46
MBI LILTEHHOCTh

PasMelesHe JNeKTPOTEXHHYECKOTO DﬁuP}FﬂDHBHHH 0,0061 0,59
OBCTyRHBAHKE TPAHCNIOPTHRIX CPEICTR 0,00012 0,586
TexeTwibHas NPOMBILLIEHHOCTS 0,0075 0,35

[onurpathwyeckne npeanpuaThs, wagarensckoe geno | 0,0007 0,91
AIMHHMCTPaTHBHBIE 34aHHA npoudsoacTBeHHbix | 0,00006 0,9
00BLEKTOB
Jpyrue Buast 3nanuil nponssoacTeenHuix obbvexros | 0,0084 0,41

Hcenonbizopanue ¢opmynsl (I12.1) u Tabn. [12.6 pexomen-
JyeTcs IUIs MOMeNIeH:H miomakio Gonee 1000 M7,
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NPHIOXEHHE 3

IIPUMEPBI JIOTHYMECKHX JIEPEBLEB COBLITHH
U CBEAEHHSA, HEOBXO/JUMBIE /ISl MX IOCTPOEHUSA

B 1abn. I1.3.1 npeacrasnens! npuBeneHHbIe B MeTOIHKE [1]
PEKOMEHIyEMBIC YCJIOBHEIE BEPOATHOCTH MIHOBEHHOIO BOC-
njaMeHeHHs H BOCIUIaMEHEHHS C 3a/IEPXKKOH 110 BpEMEHH B 3a-
BHCHMOCTH OT MacCOBOT'O pacxojia CKOpPOCTH MCTEYEHHH roplo-
YHX ra3oB, JABYX(pazHOH cpelbl HIIH KHAKOCTH NPH pasrepMeTH-
3allHH THIOBOI'O TEXHOJIOTHYecKoro obopyiopanus Ha O0OLeKTe.

Cornacio oOMIEIPUHATOMY ONPENENEHHUIO, YCIOBHAA Be-
POSTHOCTE — 3TO BEPOATHOCTE HACTYIUIEHHA OJHOIo COOBITHS
TIPH YCIOBHH, YTO ApPYroe coOBITHE YiKe NPOH30ILIO,

Tak, B cootrsercrBuu ¢ Tabn. I1.3.1 ang apapuu, cBA3aHHOI
C MOJIHBIM pa3phbIBOM, HANPHMEP, alnapara H MOCTYILUIEHHEM ro-
prodero raza uiM Apyxdaznoil ropiooyeil cpeiibl B OKpyXaloiee
NPOCTPAHCTRO, YCJIOBHEIE BEPOSTHOCTH PeaTH3allHH pa3sIHYHEIX
CliEHapHeB COCTARAT (HANMpPHMEDP, BEPOATHOCTE PEAIH3ALNH U1
paiioHa pasmelueHns oObexkTa OnaronpHATHEIX juls oOpasosa-
HHA rasonapososaywroro obnaka ycnosui 20 % wmm 0,2):

- MTHOBEHHOe BociutameHeHue P = 0,2;

- MOC/IeYIOee BOCIIJIAMEHEHHE MPH OTCYTCTBHH MTHO-
BenHOro socnaaMernenus P =(1-0,2)-0,24 =0,192;

- cropauue ¢ H30BITOYHBIM JABIEHHEM NPH 00pa30BaHHH
ropioYero ra3onapoBO3IyIIHOTO 00JaKka M ero mocieayrleM
BOCIIJIAMEHEHHH 1IPH OTCYTCTBHH MTHOBEHHOIO BOCILIAMEHCHHA
P=(1-02)-024-0,2-0,6 =0,023;

- cropanie 6e3 H30BITOYHOrO JaBjieHHA NpH 00pa3oBaHHHA
rOpIOYEero rasonapoBO3AyLIHOrO 00JaKka W ero Mociae/lyroleM
BOCIIJIAMCHCHHH TIPH OTCYTCTBHHM MI'HOBEHHOIO BOCIIAMEHEHH

P=(1-0.2)-0,24-02(1 - 0,6) ~ 0,015.
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Tabaunwa [I3.1

Yenosuan BEPOATHOCTE MTHOBEHHOTD BOCTITAMEHEHHA
H BOCINIAMCHCHHSA C Jﬂ.ﬂ&ﬂﬂﬂﬂ)ﬂ

S a— YCnoBHAR BEPORTHOCTE
o S CropaHis ¢ 00paoBankes
Yenosnan H3I0LITOMHOTO AARNEHHE
Maccormii NOCALAYIOUETD
: BCPOATHOCTE npH 06pazoBaHUK [0=
PR RTINS MIHOBEHHOTD s s proYero razonapo-
f
. BOCTLIAMEHEHHA o BO3aymHoro obnaxa
MTHOBEHHOID
S ks € €10 NOCHEAYHOILHM
BOCMIAMCHCHHEM
é % o E E - E g A E g.‘ S
= | 7 ¥
S HHEL IR ORI
< |2 ° B 2 | = E | = L) =
Mangiil 0,5 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,005 | 0,080 | 0,080 | 0,050
(=1)
Cpeannit 10 10,035(0,035 00150036 |0,036|0,015] 0,240 | 0,240 | 0,050
{1-50)
bonewodi| 100 | 0,150 | 0,150 | 0,040 | 0,176 | 0,176 | 0,042 | 0,600 | 0,600 | 0,050
(> 30)
Mosuett | He onpe- | 0,200 | 0,200 | 0,050 | 0,240 | 0,240 | 0,061 | 0,600 | 0,600 | 0,100
Pa3pee | Jaeneuo

[IpuMeyaHuas:
1. Cornacso metoanxe [1] aaa JIBXK ¢ Temneparypoll Benullukn Me-

Hee +28 “C NOMKHBI MCMONL30BATHCA YCNOBHLIE BEPOATHOCTH BOCIUIAMEHe-
HIA KaK Ana AByx¢a3Hoil cpeasl.
2. YcnoBHaA BEPOATHOCTE BOCTUIAMEHEHMS NpHHHMaeTca paBHoOH |
B CJIyae, eC/lH NpH NoMapoonacHoH CHTYALUMH B OKPYKAIOLIEE MPOCTPaHCTBO
NOCTYNAET ropioyee BeLIECTBO, HAIPETOE 10 TEMNEpaTyphl CAMOBOCINAME-
HEHHA M BhIlE, HIH YKa3aHHOC NPOCTPAHCTBO XaPaKTEPHIYETCA HalHYHEM
NOCTOAHHBIX HCTOYHHKOR 3aKHMAHHA 3TOTO rOpPIOYEro BELECTRA.

Ha puc. [13.1-113.3 npuBeaeHB! yNpoOIEHHBIE THIMOBbIE
JIOrHYECKHE AepeBbsA COOBITHH NpH BOZHHKHOBEHHH M Pa3BHTHH
[OMAPOOIACHBIX CHTYAlMH, CBA3AHHEIX C pasrepMerH3anHei
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TEXHOJOrH4eckoro o0OopyloBaHHA HAa HApPYXHOH YCTaHOBKE
c obpamennem ropiounx xwuaxocredl (I0K), merxopocmiame-
asromuxcd xuakocteit (JIBXK), cxmkeHHOro yriaesoopoaHoro
raza (CYT) u roprounx razoe (I'T), koTopsle, MOI'YT HCIIOIB30-
BaThCA MPH pacdeTe BCIHYHH MOXKaApHOIO pHCKA 1A NMpOH3IBOI-
CTBEHHBIX 00BEKTOB.

Botnnasserdmeg

BOCTINEMEHEHNS HE NPORCHIDIMT Bad nOCNEnCTEMA

Puc. 113.1. Tunosoe depeso cobbimuii NpU 603HUKHOBEHUN U DAIGUMUN
HONCAPOGNACHON CUMYayuy, CeR3aNHOI C pazeepmMemu3ayuen eounuybl
mexnonozuyeckoeo obopydosanus (1-20 annapama) u ucmevenuem I 7K

AN BE1900 BOCTL AN ER 0 A DEmENLHO MOPEHINE
N OrHEHHLIA Wap npa
NIOHOM PE3PYLIEHAH.
Moxap nponiea
BT i Bapwia rasonapo-
BOAywHOM0 ofinaxa
MusmioTes yenoews gne
pEpasoaaHin ofinaks
Bocninamenemme
Pasrepmewaaumn © 3AREPMIDA MNoxap-scrisiwea
OrcyTeTayIoT yerosma
AnA obpasosaHnA ofnaia Nomap nponmaa
BoCTInGmeHeHwe: 1 NDOMCKOWT Bes nocnencTerR

Puc. I13.2. Tunoaoe depeso cobuimuii npu 803HUKHOSEHUN U PAIGUMUN
NONCAPOONACHOT CUMYAyUY, CA3AHNON € pazepMemu3ayueil edunub
mexxorozudeckozo obopydosanun (1-20 annapama) u ucmeyenuem
Heudkou ghazw wau deyxghazroi cmecu CVT wiu JIBX
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BOARYIMOM obnara
Huesomcn yonossm ana
ofipasosane ofinaka
Bocrnamasenwa
PasrepaeTiniayms £ 3anepwoi Momap-acneanes
OreyTeTRYOT YenosmA
AnA oipaiceanmA obnasa DAENLHOE MIDEHKE
, | BocnNaMEHEHIE HE NPOMCAOMT Bes nocneacTemi

Puc. I13.3. Tunosoe depeso cobbimuii npu 803HUKHOBEHNUY U PA3EUMUY
NONCAPOONGCHOE CUMYAYUL, CEA3ANHOT C paseepmemusayueii eOunusl
mexnosoeuveckozo obopydosanus (1-20 annapama)

u ucmevenuem I'l" unu napos JIBAK

[pHBE/ICHHBIE THIOBbIE JlepeBbi COOBITHIl OMHCHLIBAIOT
BOSHHKHOBCHHC H pasBUTHE MOXAPOONACHOH CHTYAIIMH, TOJBKO
B [IpEAeNax TOro TeXHONOTHYECKOro annapara, Ha KOTOpOM OHH
BO3ZHHKAKOT, TO €CTH BO3MOMKHOCTH ICKANAIHH noxapos (Bo3-
HHKHOBCHHE BTOPHYHBIX MOXAPOB H Pa3BHTHE B MOXAapa B CTO-
POHY COCEIHHX IO OTHOLICHHIO K MECTY BO3HHKHOBEHHs Iep-
BHYHBIX [10%apOB Y4acTKOB) HE PACCMATPHBAETCH.

lloatoMy mpu mcnmonszoBaHuu ITHX JepeBbeB coBLITHIA
AT y4eTa BO3MOXKHOCTH 3CKalalliH HA HApYXHOH yCTaHOBKe
¢ 0Dopy/0oBaHHEM MO NABNEHHEM Menecoobpasuo VUHTEIBATE
AOMONHHTENbHBIC CLCHAPHH, CBA3AHHEIC C peanu3allHell orHeH-
HOr'C IIapa ¢ 4acTOTOH, yKasaHHOM B HpHi. 2 K HacToAlleMy
Iocoburo.

Yder BO3MOXHOCTH 3CKANAIHH ITOXapoB NpH ompenene-
HHH BEIHYHH NOXAPHOIO pPHCKa #BJsETCA cneuHbHIHOM 3a/a-
Yell /A KaxJa0ro KOHKPeTHOro obnexTa, NOCKOJIBKY OIIpe/ielia-
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erc 0COOEHHOCTAMH M XapPaKTEPHCTHKAMH CHCTEMBI IIPOTHBO-
MOKApHOM 3aIHTHI, H NPH 3TOM ABIAeTCH HeoOXoauMemM. T1pu-
Mepbl JepeBbeB COOBITHI NpH BO3HHKHOBEHWH H Pa3sBHUTHH HO-
AKAPOONACHBIX CHTYAlHH C Y4€TOM BO3MOXHOCTH JCKaIallMH
MO¥apos NMpHBeIeHE! B pa3a. 3 Hactoswero [Tocobus B npume-
pe JUis HApYXHOH yCTaHOBKH.

OleHKa BIHAHHA BO3MOMKHOCTH JCKaJallMH MoKapa Ha
JHAYCHHSA NMOXApPHOI0 pHCKA JMA IIPOM3BOACTBCHHBIX obBexTOB
OCYILLIECTBJIIETCA [IPH [IPOBEIEHHH PACcUYETOB 110 OLIEHKE MokKap-
HOI'O PHCKa IYTéM pacCMOTPEHHA JOIOJHHTENLHBIX CIIEHAPHEB
pa3BHTHA MOXapOOMACHBIX CHTyauui (noxapos). Tem caMbiM
IIpH ONpeJeeHHH Be/IHYHH MOTEHIHATLHOIO PHUCKa o gopmy-
naMm (1) u (3) meToauku [1] npoBOAKUTCA CYMMHpPOBaHHE Mo J10-
[MOJTHATENBHEIM CIIEHAPHAM,

HPH 3TOM MNpOBEJEHHE PACYETOB II0 OMCHKE MOMapHOro
pHCKa Ul NPOM3BOJCTBEHHBIX 00OBEKTOB C YUETOM BO3MOKHO-
CTH 3CKAJAIMH T0¥Kapa OCYILECTBIACTCA C HCHOJIb30BAHHEM
METOZA JIOTHYECKHX ACPEBLEE COOBITHI B ClEAyIONIEH moce/1o-
BaTCIIBHOCTH.

- I BCEX YYacTKOB 0OBEKTA (NOMELICHHS 3/1aHHH H CO-

OpY)KeHMi, HapyXHEIC YCTAHOBKH) ONpPEHEIACTCA MEPEYCHb
IHOMKAPUONACHBIX CHATYAUHMA M 110apoB H BO3MOJHBIC NCpBH-

HEIE CHIEHAPHH HX BO3HMKHOBeHHA M pa3BuTHi. [loa nepsuyuHbM
CIICHAPHEM MOHHMAETCA MOCeI0BATEIBHOCTE COOBITHA ¢ MO-
MEHTa BO3HHKHOBEHHS MOKApoOnacHoH CHTyalHH (moxkapa) A0
ee NoKanH3alHH (MHKBHAALMH) B npejienax yyacTka BO3HHKHO-
BeHHs (TMOMEHIeHMs o4ara IoXkapa, OTCEKAaeMoro aBapHHHOH
3aMOPHON apMaTypoll y4acTka HapyXHOH YCTAHOBKH) HIIH Bbl-
X0/ia 3a ero npeacisl,

= ONpenc/fTCa 4acTOThI peaiHiallHH [IEPBHYHBIX ClIEHAa~-
pHEB Pa3BHTHA MOXAPOOMACHBIX CHTyauMil M MOXKapoB (mep-
BHYHBIE CLEHAPHH) IyTeM YMHOKEHHS 4acTOThl peanu3ailiH

174



HHHIHMPYIOLIETO MOMKApOONacHy0 CHTYALHK) HIH I0Xap COo-
OLITHA HA YCIIOBHEIC BEPOATHOCTH PEATH3allHH IIPOMEKYTOUYHEIX
¥ KOHEYHBIX JUI IEPBHYHOTO CLICHApHA COOBITHI;

- UL TIEPBHYHBIX CLIEHAPHEB, PH KOTOPHIX BO3MOMXKHA 3C-
Kananua (BBRIXOJ MOXKapa 3a Mpejiesibl y4acTKa, ABIAIOMEerocs
MECTOM €ro BO3HHKHOBEHHSN), ONpPEeIessoTCs YCIOBHBIE Bepo-
ATHOCTH M BpeMs Mepexoa moxapa Ha cocenuue ydacTku. [Ipu
3TOM AHAIM3HPYIOTCH BCE TMOCHEAYIOUIHE CTAAHH 3CKajallHH,
a TAKXKE PacCMaTpHBAETCH BO3MOMKHOCTE JansHEHIeH scKananum,

- IpH OIpefeseHHHd YCIOBHOH BEPOSTHOCTH H BpeMeHH
Nnepexolia noxapd Ha COCEIHHC }’qﬂﬂTKH WTHEEETCH yYCl1OBHaA
BEPOATHOCT 3Q(EKTHBHOTO OCYIISCTBICHHS HMEIOIUXCH Me-
PONPHATHH MO OrpaHHYCHHIO PacHpoCTpaHeHHA IOMkKapa, Ha-
IPABJICHHBIX Ha [PEAOTBPAllCHHE CKAIALHH];

- OIIpeAeNAIOTCs YCIOBHBIE BEPOATHOCTH MIOPAyKEHHA JIFOIei
OpPH 3CKANAlMM IS NPOMEKYTOUHBIX H KOHEYHBIX COOBITHIA,
a TaKKe CYMMapHBIE 3HAYEHHA MOTEHUHAIBHOIO MOKapHOIO
PHCKa [ BCeX ClIeHapHEB Pa3BHTHA M0OXapa.

IlpH olleHKE NOMAPHOIO PHCKA C YYETOM BO3MOMKHOCTH
ICKANIAlHH NoMkapa Ha Hﬂp}*ﬂﬂ]ﬂﬁ YCTAHOBKC HA4 COCCIHHC Y4a-
CTKH 00BEKTa pacCMaTpHBAaIOTCH COOBLITUS, CBA3aHHEIE C pa3py-
weHHeM (MOBpeXAeHHEM) 3/IaHHH, COOpYyXeHUH, TeXHONIOrHYe-
ckoro o0opyIoBaHHs HAapYKHBIX YCTAHOBOK, PAcloNaraeMbiX Ha
COCEJHHX ¢ MECTOM BO3HMKHOBEHHS IOXKapa y4acTKax, W/HiH
BOBJICYCHHEM B MOXKapP I'OPHOYHX BEIECTE H MaTepHaioB, obpa-
MAOMHXCA HA COCEOHUX y4acTKax, NPH BO3JCHCTBHH ONACHBIX
¢dhakTOpOB MOXKApPa H COMYTCTBYIOLIHX MPOABICHHAX YKa3aHHBIX
akTopos.

OmnpeneneHye YCII0BHOH BEPOATHOCTH NIEPEX0/da H BPEMEHH
nepexoja mokxapa Ha HapyXHBIX YCTAHOBKAX OCYIIECTBIAETCSH
C HCITOJIB30BAHHEM CICAYHOIIHX IMOJIOMEHHH.
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1. IlpH HEBO3MOXKHOCTH ONpEJIEIEHUS BPEMEHM NMepexoa
0oXapa Ha COCEIHHE YYacTKH NpH 3CKalalWH Moxapa, BO3-
HHKIIIEr0 Ha HApPYXHOH YCTaHOBKe, JONyCKaercs IPHHUMATh
€ro paBHbIM HYIIO.

2. BoaMO#HOCTE 3CKaalmy (Nepexo/ia Ha COCEIHHE YIacTKH)
noxapa clefayeT paccMaTpHBaTh [N CHEAYHOLIHX IEePBHYHBIX
CIIEHAPHEB Pa3BHTHA MMOKAPOONACHLIX CHTYAIMHA H MOKapoB:

- thakenbHOE rOpeHHE;

- MOMKaphk! MPOJHBOB FOPIOYHX BEINCCTB HA MOBEPXHOCTD;

- I10Kapbl TBEPAEIX FOPHOYHX BELUECTB;

- CrOpaHHe ra3’onapoBO3/{ylIHOH CMECH B OTKPBITOM Mpo-
CTPaHCTBE B JIETOHALMOHHOM MM JediarpallHOHHOM DPEKHME
¢ 0bpasoBaHHEM BOJIH JIaBIIEHHS,

- CrOpaHMe ra3onapoBO3AYLIHOH CMECH B OTKPBITOM IIpO-
CTPAHCTBE B PEXKHME MMOXKapa-BCIBIIIKH.

3. B ciyuae sckanaumu nojkapa cieilyeT YYHTHIBATE BO3-
MOYKHOCTE BO3HHKHOBEHHA CIIEIYIOUIHX TMOXKAPOB HA COCEINHMX
yyacTKax:

- (haKeNBHOE rOPEHHE;

- [103Kapsl NPOJIMBOB rOPIOYHX BEIIECTB Ha NOBEPXHOCTE,

- [10Kapsl TBEPALIX NOPIOYHX BEILECTE;

- CropaHue ramnapnsua,u}mmuﬁ CMECH B OTKPEITOM HpO-
CTpaHCTBE B AETOHALMOHHOM HIH AednarpalHOHHOM pexHMe
¢ obpazoBaHHeM BOJIH JIaBJICHHS;

- Cr'OpaHHe ra3enapoBO3AYIIHOH CMECH B OTKPBITOM IIpo-
CTPaHCTBE B PEHHME MOMKAPa-BCIbILIKH,

- peanu3anus OrHEHHOTO mapa;

- IOape! B MOMENIEHHAX 3/IaHHH W COOPYIKEHHH.

4, Tun noxapa M3 4YHCJA BBIICNECPEYHCICHHBIX, BO3HH-
KAIoLIEro Ha y4YacTKe, B CTOPOHY KOTOPOro IPOHCXOAHT JCKa-
nalus, onpenensaeTcs UCXoad CBOHCTB roplOYHX BEIIECTB H Ma-
TEPHATOB ((PHIMKO-XHMHYECKHE H I0KapOOINacHble CBOHCTBA,
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apaMeTpsl, IPH KOTOPBIX BellecTsa 00palnaroTcs B TEXHOJIOTH-
9ecKOM Mpolecce U T. A.), o0pamaioimuXcs Ha JaHHOM y4acTKe,
METEOPOJIOTHYECKHX YCJIOBHH, O0BEMHO-IIAHHPOBOYHBIX pe-
nreHHi ¥ KOHCTPYKTHBHBIX ocobeHHocTel obopynoBaHus, 3/1a-
HUH, COOpPYXEeHHH H HapyKHBIX YCTAHOBOK, PasMCIIacMBIX HA
JaHHOM Y4acTKe,

5.1lpn onpeAcieHHH YCIOBHOH BEPOATHOCTH MNeEpexoja
mokapa Ha COCEJHHE YJacTKH HeoOXOAMMO YUYHTHIBATH Clle-
AYIOLIHe CONMYTCTBYIOLIHE (PAKTOPbl HMHHIHHPYIOLUIEIO 3aaaH-
HYIO CTAIMiO SCKANAIIMM [0apa, BO3JeHCTBME KOTOPBIX 00y-
CIIOBJAMBACT YIPO3Y pacnpocTpaHeHHA Mo¥Kapa:

- HCIIOCPEICTBEHHOE BO3ACHCTBHE OTKPLITOrO IaMeHH,
B TOM YHCJIE PACIIHPAOIIHMXCA MPOAYKTOB CrOpPaHus IIPH pea-

3AITHH T0KAPA-BCIIBILIKH,
- TEIUIOBOE H3NyYeHHe MpH QakeI-HOM FOpPeHHH, MoMapax

[PONIMBOB TOPIOYMX BEHIECTB HA IOBEPXHOCTH, MOXKapax TBEp-
JIBIX TOPIOYHMX BEMIECTB H OTHEHHBIX IHapax;

- H3OBITOYHOE JaBJICHHE W HMIIYJIbC BOTHBI JABICHHA [PH
CrOpaHuy ra3onapoBo3AyIIHOH CMECH;

- H3OLITOYHOE JIaBNCHHE H HMITYJILC BOJIHBI J&BICHHSA IIPH

paspeiBe cocyda (pesepByapa) B pe3yibTare BO3JCHCTBHA Ha
HETO OYara noxapa,

- OCKOJIKH, oOpasylommecs NpPH B3PBIBHOM pa3pylOCHUH
JIEMEHTOB TEXHOJIOIHYECKOro 000pyIOBaHHS,

- pacnpoCTpaHeHHe Moapa Ha COCCHHHME YHAcTKH IO
KOMMYHHKAIHOHHBIM JTHHHAM (kabenbHEIE KaHallbl, ra30ypas-
HUTENLHEIE CHCTEME], TpyOOnpoBOALL, MPOK3BOACTBEHHASA KaHa-

JIH3AIHA | T. 1.).
6. YclioBHAA BEPOATHOCTE MEPEXO/Ia NMOMkKapa Ha COCE/IHHE

Y4aCTKH Py paccHHTBIBaETCA IO QOpMye
Pox = rcp(l_‘q.x]r): (I13.1)
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rae Pyp — yCIOBHas BEPOATHOCTH JOCTHIKEHHH OMAcHLIMM (hax-
TOpaMH HHHUHHPYIOLIHX 3aJaHHYI0 CTAIHKD 3CKANALIMH 110XKapa
KPHTHUECKHX 3HAYEHUWH, TTPH KOTOPEIX MPOHCXO/MT MOBpeXIe-
HHE WIN paspylieHHe 3anuii, COOpyXeHHil, TeXHOMOTHYECKOI'0
00OpY10BaHHSA HAPYKHBIX YCTAHOBOK, pacrosaracMblX Ha CO-
CeHHHX C MECTOM BO3HHKHOBCHHA YKa3aHHOro mojkapa ydJacrt-
Kax, H/HIH BOCIUIAMEHEHHE TOPIOYHX BELIECTB ki MAaTepHANOB,
ofpamaionmxes Ha COCENHHX YdacTKax: P,y — BEpOSTHOCTD
s(hdexTrBHON paboThl MeponpHATHI Mo oDecrneyeHHIo MmoXxap-
1Hoi Oe30macHOCTH, HANpaBJICHHBIX HA OrPAaHHYCHHE pacrpo-
CTpaHEHHS IMOo¥Kapa (CHUCTEMBI OXKAPOTYLICHUS H/HIH BOJASHOIO
OpOINeHHs, BOAAHBIE 3aBeChi, OrHE3AIWTHEIE MMOKPBITHS, OTHEe-
Nperpaiaaolie yeTpoHcTBa, CHCTeMBI cOpoca aasJiiciius, 3a-
LIHTHBIE 9KpaHel # T. 1.). [IpH oTcyrcrBMM JaHHBIX YCIOBHYIO
BepOATHOCTE 3 deKTHBHOrO cpabaThiBaHHA MEPONPHATHIE 110
oDeCIeYeHHI0 NMOXKApHOH 0€30nMacHOCTH JONYCKAeTCs IPHHH-
MaThb paBHOH HYIIIO.

7. Venoenaa BepoATHOCTE Py, 1A cnydas HemocpescT-
BEHHOTO BO3/IEHCTBHA OTKPHITOTO TUIAMEHH Ha TOpIOYHE Bele-
CTBa M MarepHaibl, oOpalallMecs Ha COCEAHHX YYacTKax,
4 TAK)Ke Ha pacliojlaracMbple Ha COCEJIHMX YY9acTKax 3/IaHH#, Co-
OpYy#eHH#A, HapYKHEIE YCTAHOBKH H 000py/1I0BaHHE IIPHHHMAETCH
paBHOI 1.

8. YC/loBHas BEPOATHOCTD Py AUIA Cl1y4as pacipoctpaHe-
HHA MO)Kapa Ha COCE/IHHE YYAaCTKH M0 KOMMYHHKAIIHOHHBIM JIH-
HHAM TaKke NPHHUMAaeTcs paBHOM | NpH OTCYTCTBMHM OrHemnpe-
rpasaalonMX yCTpOHCTB.

9. Ycnosuas BeposaTtHocTh Pyp g cilydas BoszjieHcTBHA
TEMJIOBOTO H3JIYYEeHHs, HHHIHHPYIOMIETO 3a/IaHHYI0 CTAHIO
3CKanalMy 1oxapa, Ha TeXHOJOrH4eckoe obopyaoBanue, KOH-
CTPYKUHH H NOPIOYHE BELUCCTBA H MAaTCPHA/Ibl, pacliojaraemble
Ha COCE/IHHX Y4acTKax, ONpeaeaseTca COOTHOLICHHEM
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1, ecnu g = g,
0, eciu ¢ < g,

Po = (I13.2)
rI€ ¢ — HHTEHCHBHOCTH TEMJIOBOTO W3NYYeHHS HA COCEOHEM
ygactke, KB1/M’; g, — KDUTHYECKAS HHTEHCHBHOCTS TEMIOBONO
H3JIYYeHHA JUIA paccMaTpHBacMOro BHAa oOOpyHOBaHMA HIIH
Marepuana, KBT/m’.

Jlns ciyvas Bo3melcTBUS 1Mo¥kapa Ha roployHe BelecTBa
H MaTepHalbl, 0OpaAIOMHECH HA COCETHUX YUACTKAX Gyp — ITO
KPHTHYECKAs HHTEHCHBHOCTH TEILJIOBOIO HAJIYYEHHS, IPH KOTO-
poii BO3MOJKHO BOCIUIAMEHEHHE YKA3aHHBIX IOPIOYHX BEIIECTB H
MaTepHaNoB. 3HAYCHHMSA Gyp JUIA ITOTO CAydas NPHHHMAKOTCA HA
OCHOBE JI@HHBIX, NPUBEACHHBIX B npui. 4 k Meromuke [1] m
HOPMAaTHBHBIX JOKYMEHTaX I10 NoxapHoi 0e30nmacHOCTH.

10. [lna cny4as Bo3AeHCTBHA HHHIMMPYIOIIETO M0)Kapa Ha
pacnojlaracmMoe Ha COCEIHHMX YYacTKaX TexHojaormdeckoe obo-
PY/OBAHHE ¥ META/LIMYECKHE KOHCTPYKUMH ¢yp — ITO KPHUTHYE-
CKas HHTEHCHBHOCTH TCILIOBOIO HM3JY4YEHHH, IPH KOTOpOH Ha-
CTyNaeT noTeps NPOYHOCTH MeTaLia. B 3TOM ciyyae g, onpe-
JeNsSeTcs Ha OCHOBAHHH pe3yJIbTATOB HCMBLITAHHI COOTBETCT-
Eyiomiero obopyaosanus u koHcTpykumid. [Tpu oTcyTcTBHE HaH-
HBIX OONYCKACTCH MPUHHMATE (. IS TEXHONOrHuyeckoro obo-
PYIOBaHHS H METAUIHYECKHX KOHCTPYKLMIA pasHO# 15 kB1/M”.

11. BeposttHOCTD Pyp UIA CITydas BO3ACHCTBHMA BOMHEI H30BI-
TOYHOTO JAB/ICHHS Ha TeXHOIOTHYECKoe 000pyIoBaHue, pacHoia-
racéMo¢ Ha COCEIHHX Y4acTKax, Olpele/IfeTCd COOTHOUIEHHEM '

5 1, ecmu AP =2 AP, (13.3)

P10, ecnit AP < AP, '
rae AP — u3beITouHOE NaBleHHe BOJHBI AaBneHus, Klla; AP, ~
KpHTHYeCKOe H30DBITOYHOE JaBJICHHE BOJHE! namienus, xlla,
MPH KOTOPOM [POHCXOJAHMT paspylICHHE TEXHOJIOIHYECKOIro
obopynoranus.
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Benuunna AP, onpenensiercsi HCXOIS H3 TCXHOIOTHMC-
CKHX, TUIAHHPOBOYHBIX H KOHCTPYKTHBHBIX peuIeHHH 000pya0-
BAHHA, JJAHHEIX 00 aBapHaX CO B3PhIBAMM Ha AHAIOTHUHBIX TPOH3-
BojicTax. [1pi OTCYTCTBHH JI@HHBIX JOMYCKAaeTCs MPUHAMATE AP
pasHeiM 10 kI]a.

BeposTHOCT Pyp A CIlydasi BO3JCHCTBASA BOMHBI H30BI-
TOYHOTO [IABJCHHA Ha 3/aHHA M COOPYXCHHS, pacrnonaraembie
HA COCEJIHHX Y4acTKax, ONpelelseTcs C NOMOMmBI0 npobut-
dyuxuun no dopmynam (I16.7) u (116.8) npui. 6 k HacTosmEMY
[TocoOnio.

B coorBeTcTBHM ¢ MeToOuKOM [1] vciaoBHas BEPOATHOCTE
s dexTrBHOrO cpabarThiBaHus COOTBETCTBYIOIMX CPEACTB LIpe-
[OTBpAIIEHHS HIH JIOKATH3AIMH [10XapOONacHOH CHTYallHH
HITH 10Xapa [MIPHHEMAETCS MCXOS W3 CTATHCTHYECKHX JIAHHBIX,
nyONAKyeMbIX B Hay4HO-TeXHHUeCKOM XypHate «lloxaphas
6e30MacHOCTEY HIH MO MACTIOPTHRIM HaHHEIM 3aBOJA-H3roTO-
BHTENIS 000pyIOBaHHA.

PekoMeHayeMble CBEIEHHS [0 YCIOBHOH BEPOATHOCTH
s(dexTHBHOro cpabaThiBaHKA (BBIMOJIHEHHUA 33/1a4H) HEKOTO-
PBIX CHCTEM NPOTHBOINOMXKAPHOH 3allMTHI, HeoOXOAHMBIE JIIA
NOCTpOeHHs NepeBkeB cOORITHI TPH BOSHHKHOBCHHH H pa3iBH-
THH TIOXKAPOONACHEIX CUTYaLHii, npuBenensl B Tabm. 11.3.2.

Tabauya 1132

C = . Ycnornas BEPOATHOCTE
HCTEMA NPOTHBONOKAPHON JaLIMT sfppexTHaHONe cpabaThiBans

CHCTeMB! NPOTHBONOXApHOH 3aWLMTEL  NPH
cobmoaeHns B nonxoM ofweme TpeboBaHHA
HOPMATHBHLIX JOKYMEHTOB MO MOXKAPHOH
0e30MacHOCTH NpPH NPOEKTHPOBAHHH, MOHTAXKE
H 3KCIUTYaTALHH;

- ABTUMATHYECKHE YCTAHOBKH TOXKapHOH
CHrHANH3ALHH 0.8
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Oxowvanue mabna 132

YcnoBHan BCpORTHOCTE
CHCTEMa NPOTHBONIOKAPHON 3AIHTHI e KTHBHOTO CpabaTbiBaHms

- aBTOMATHYECKHE YCTAHOBKH MOXapoTy-
LIEHHA HAH BOAAHOIO OPOLUEHHA MPH HAJIHY HH
KOHTpONs 3a paboTocnocoBHOCTLIO YCTAHOBKH
HE3ABHCHMOH OpraHuv3auded (BHe 3aBHCHMO-
CTH OT THNA YCTAHOBKH MOXKAPOTYLIECHHA) 0,95

- ABTOMATHYECKHE VCTAHOBKH BOJAHOTO (MEH-
HOIO) MNOKAPOTYIIEHHA HIH BOAAHOIO OpoLie-
HHA NPH OTCYTCTBHH KOHTpOAA 3a paGotocno-
COOHOCTBIO YCTAHOBKH HE3aBHCHMOH opraHHsa-
LHeH 0,6

- OCTa/lbHbIE THIILl ABTOMATHYECKHX YCTa-
HOBOK MOMKapOTYIICHHA NPH OTCYTCTBHH KOH-
Tpoas  3a paboTocnocOBHOCTRIO  YCTAHOBKH
HE3ABHCHMOI! OpraiH3auuei 0,5

CHCTeMBl  NPOTHROMOXAPHON 3ALUHTBL  OpPH
HecobmoneHnH B nonHoM obveme TpeGobanumil
HOPMATHBHLIX [OKYMEHTOB [0 MOMapHOi
De3onmacHOCTH NPH NPOEKTHPOBAHHH, MOHTAXKE
H 3KCMIyaTauHH (B ciyyae OTCYTCTBHS JaH-
HBIX MTPEANPHATHA-NOCTABIIHKA) 0
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TTPHITOXKEHHE 4

METO/BI OIIEHKH OITACHBIX ®AKTOPOB IIOKAPA

1. B HacTosIeM NPHIOKEHHH NMPEJICTABIEHB! METO/IbI OLICH-
KA onacHeIX (aKTopoB, peaNH3YIOUMXCA NPH PasIHYHBIX CIleHa-
pHsX I103KapOB, B3PHIBOB Ha TEPPHTOPHH OOBEKTa H B CEIMTED-
HO# 30He BOJIN3H 00BEKTA.

JInsa oueHkH onacHeX (GaxKTopoB, PEAIH3YIOLWMXCH 1PH
noxapax B 3/jJaHusx (noMelleHHAX) 00bEKTa HCNOIB3YIOTCH Me-
TOJIbI, peTNIaMEHTHPOBAHHBIC NMPHJL 5 K HacTosueMy [Tocobuio.

I. Hereuenne ®HAKOCTH H ra3a

Hcemevenue dcuoxkocmu

2. PaccMaTpHBaeTcs pesepByap, Haxoaduuica B obsano-
BaHuH (puc. I1.4.1) [1].

%

L
3 >

Puc. IT1.4.1. Cxema 0ns paciema UCMenens »euoKocmi
Uz omaeepcmus @ pesgpsyape

Beogstca caeayrougye qonymenns [1]:

= HCTCHCHHC 4CPC3 OTBCPCTHE D,I[Hﬂ[bﬂ:iHﬂE;

- pE3CpBYap HMEET MOCTOAHHYIO IIOIAAb CCYCHHA 110
BBICOTE,
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- IHAaMETP pe3epByapa HaMHOro DOJIbLIE pA3MEPOB OTBEPCTHA;
- pasMephbl OTBEPCTHA HAMHOI0 OO0JIBINE TOMUIMHB! CTCHKH]

- HOBEPXHOCTL JKH/IKOCTH BHYTDH pe3epByapd rOpH30H-

TalnbHa;
- TEMTIEpATYpa KXHIKOCTH OCTAcICA TMOCTOAHHOH B Teue-

HHE BPEMEHH HCTEUCHHS.
MaccoBslit pacxon xuakoctH G, Kr/c, uepes OTBEPCTHE
BO BpEMEHH [, ¢, onpe/engercs no Gopmyne

2 42
A (e
QU= R Tl . (T14.1)
f
rae Go — MaccoBBIH pacxoj B HAYANBHBIH MOMEHT BPEMEHH, KIT/C,
onpeaenaeMeli mo Gopmyie

Go = PpAnaN28(ho — o) (114.2)

TAC P — IIOTHOCTD JKHKOCTH, Kr/M; g — YCKOpeHHe cBOBOTHOTO
naaeuus, g = 9,81, m/c: R ma(b(buuncﬂ'r HeTeHeHHA;, Ay —
IUIOMAAL OTBEPCTHS, M™; Mpe — BEICOTA pacﬂGHmKEHHH OTBEp-
crus, M; Ap — MIOHIAAEL CEYEHUS pelcpByapa, M’; hg — HaYAIbHAs
BBICOTA ¢TOI0A JKHIKOCTH B pe3epByape, M.

Beicota cTonba *HAKOCTH B pe3epByape A, M, B 3aBHCH-
MOCTH OT Bpemeuu f onpejensercs 1o gopMyne

2
z‘i,im,rf .
h(t) = by ——2 + EE . (114.3)
QAR 24z

Yel0BHE NepeinBa CTPYH KHAKOCTH (npH fig = M) Hcpes
o0BasoBanue onpeaensaeTces 1o Gopmyne

Hpot = H+-£:- . (114.4)
38

rne H — Beicora oOBanoBaius, M; L — paccToAHHEC OT CTEHKH
pesepByapa /1o 00BanoBaHHA, M,
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KonrdecTBO XMIKOCTH M, KI, liepenuslneiics depe3 00-
BAJIOBAHME 3a MOJHOE BpeMs HCTEYeHHS, OIpeleNdeTcs 10

dbopmyne:

! pour 2 42
m= | G)dt =Gty —2EE D2 (114.5)
0 24z
rac fpﬂw — BpEM#, B TCUCHHC KOTOPOI'0 MKHIKOCTE nepe/IHBacTCA
yepes oOBanopaiKe, ¢ (1. €. BpeMd, B TeYEHHE KOTOPOIo BBIMOJI-
HiAeTcs yenosue (114.4)).
BesinusHa f,0, ONpeaendercs no popmyne

== 2-—-
P b++b° —4ac ’ (114.6)

Lo 5
(¥4
rae a, b, ¢ — napaMeTpsl, KOTOphle ONpeieIArOTes 1o opMyiam:
a= g’ Aiy | (24F) , M/c*; (114.7)
Gy
b=———,Mlc; (I14.8)
pAg
L
c=hy-H-—,n. (114.9)
M

B ciyuae, eclii JKHAKOCTE B pe3epByape HaxoauTcs MoJ
H30BITOUHEIM aapidendeM AP, [Ta, penHurHa MIHOBEHHOIO Mac-

coporo pacxona (5o, kr/c, ompenensercs no popMyne
Go = ppAnoiy| 2AP 1 p+28(o =yt ) - (114.10)

Jlns omnpezieNieHns KOJHMYECTBA XKHIAKOCTH, NEpeHBIIeH S
uyepe3 oOBanopanHe, H BpeMeHH MepelHBa CleAyeT NMPOHHTEr-
PHpPOBaTh COOTBETCTBYIOULYK) CHCTEMY YPaBHCHHH, IIC BEIIH-
qyruHa AP MOXKET OBITH EPEMEHHOMH.
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Hemeuwenue cocamozo 2aza

3. MaccoBas CKOPOCTh HCTEHCHHS CHKATOIO I'a3a H3 pesep-
Byapa onpegensercs no popmyaam [1]:
= JOKPHTHYECKOEC HCTCUYCHHE:

)
TIpH i E( - ] (T14.11)

2fy (y-1/y o
. 2y | & B
G= o I [ : (114.12
AM“[&F'F[?-IJ(H;J { (R') H : :

= CECPDXKPHTHYCCKOC HCTCYCHHC!

{y-1)
il f -::( ZJ (114.13)
¥ ¥
5 D W
G = Ayt H*Pr?[m) ; (T14.14)

rae (G — MaccoBeli pacxos, Kr/c; Py — armocdeproe pasnenue, [la;
Py — nasnenwue raza B pezepsyape, Ila; y — noxazarens annadatsl
rasa; Aper — TIOMAIL OTBEPCTHA, M2 L — ko drmenT HereueHus
(py OTCYTCTBHH JAHHEIX JIOMycKaeTcs MpHHHMaTh pasiniM (,8);
Py — TIIOTHOCTB ra3a B pe3epByape NpH JaBIeHAH Py, Kr/n,

Hemedenue cHcuiceHnozo 2asa
U3 omeepcmun & peiepeyape

4. MaccoBas cKopocTh HeTedeHus napopoit gaser Gy, Kr/c,
olnpeaenseres no popmyne [1]

Gy = pdsa J[ E‘;f'r J}?: (016755 +0,534R4%),  ([14.15)

c
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riie 1 — K03 HIMEHT HCTEYEHHS; Apor — IUIOIALD OTBEPCTHI, M ;
P. — KpuTHYECKOE JIaBlIeH}E CHKHKeHHOro rasa, [la; M — monsap-
Has Macca, Kr/Monk, R — yHHBepcalbHasd ra3oBas MOCTOSHHAs,
pasuas 8,31 Jik/(K - mons); T, — KpHTHYECKas Temneparypa
cxkmkeHHoro rasa, K; Pr = Py/P, — Oe3pasMepHOe H4BIIEHHE
CHIDKEHHOIO rasa B pezepsyape; Py — JaBICHHE CHKHIKEHHOIO
rasa B pe3epsyape, [la.

MaccoByio CKOPOCTh HMCTEYCHHS NapoBoii ¢askl MOXKHO
TaKKe onpeensaTs no dopmynam (114.11)—(114.14).

MaccoBaa ckopocTs HeTeuenus kuaxoil dasst G, Kr/c,

onpenenserca no hopmyne

)
o I A, 5. 0
L=Gv i o1,

I pr — WIOTHOCT HMAKOH (a3bl, Kr/n; Py — ILIOTHOCTE NApOBOH
dasel, kr/m’; Tr = T/T. — Gespa3MepHas TeMIIepaTypa CHKHKeH-
HOTO rasa; 7' — Temieparypa CiKHIKEHHOIo rasa B peleppyape, K.
@opmynst (114.15) u (I14.16) pekoMerayercs HCHONB30-
sath TpH 0,1 < P, <0,9. Tlpu wHEIX 3HaueHusx Pp nns pacyera
BEJIMYHHBEI MacCOBOM CKOPOCTH HMCTEYEHHMA CHHIKEHHOro rasa
peKOMEeHIyeTcH Henonb3osanue Gopmyisl (114.10).

(T14.16)

]

Pacmexanue dcuoxkocnu
HPU KEAZHUM2HO8EHHOM DA3PYILEHUY pe3epayapa

5. Ilox KBasHMrHOBEHHBIM Pa3pyLUCHHEM pe3epByapa cile-
OyeT MOHHMATE BHEZANHEIH (B Teyenwe ceKyHJi MM NONeH ce-
KYHI) pacnaj pezepeyapa Ha NpHONM3UTENILHO PABHEIE MO paz-
Mepy 4acTd. [IpH Taxoil moxapoonacHoll CHTYAalHH 4acTh Xpa-
HUMOIi B pesepByape MHAKOCTH MOKET IepeuThes yepes obna-
JIOBaHHE.
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Huxe npencraBneHa MareMaTHyecKas MOASNb; IMO3BO-
JSIOAs OLEHKTS JIOJIIO KHJIKOCTH, NepesuBlueiics yepes obBa-
NOBAHHE MPH KBA3HMIHOBEHHOM paipyIieHuu pesepryapa [1].

IIpuusATEl CCAYIOLIHE HOTIYLICHHA:

- paccMaTpHBaeTCs IUIOCKas OJIHOMEpHasd 3aj1aya;

- BpeMsd paspylleHHd pe3epByapa HaMHOIO MeHbIIE Xa-
PAKTEPHOro BpPEMEHH JIBHKCHHA I'H.IIIJDI[HHEMH‘{E{:HCIH BOJIHBI
10 0OBANIOBAHHSA;

- JKHAKOCTE ABIACTCH HEBA3KOIM;

- TPEHHE KUIKOCTH O [IOBEPXHOCTE 3€M/IH OTCYTCTBYET;

- IOBEPXHOCTE 3eMJIH ABIIAETCS IJIOCKON, FOPHIOHTAIRHOMH.

CucreMa ypaBHEHHI, ONMUCHIBAIOITNX JBIDKCHHE HKHIKOCTH,
HMECET BHI

(oh o .

P+ 2 [(h—ho)u]=0,

y Tl [14.17
aﬂ-#a “2+ hw“ﬂ e
A N

rae 5 — BICOTa cTON0A KHAKOCTH Hal (PHKCHPOBAaHHBIM YDOB-
HeM, M; A — BEICOTA MOJCTHIAIOUIEH OBEPXHOCTH HAH (PHKCH-
POBAHHBIM YPOBHCM, M, ¥ — CPCAHHAA 10 BLICOTC CKOpPOCTD [IBH-
#eHHs cTojda JKHAKOCTH, M/C; X — KOOpPAHHATA BAOJL Halpas-
JIeHHA JBHIKEHHA XHIKOCTH, M [— BpeMms, ¢, g— yCKOpeHHe
cBoOoanoro nageHud, g = 9,81 m/ct.

I'panmvHBIe YCIOBHS C YIeTOM reoMeTpui 3agaun (puc. [14.2)
MMEIOT BHI

oh

~0; [14.18
ox x=0 ( )
d_, =0 (14.19)
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- =05 (114.20)

V2.5 1312
er:ﬁ= g “(h—a) ~/h, ecntun h>a, 14.21)
0, ecnu h < a,

rje a — BeICOTa 00BATIOBAHHA.

*

NTI__

[ R )L L - x

i b g

Puc, IT4.2. Tunudnas kapmuna OSUNCEHUA HCUOKOCIU & 0Dsa1oeaniy
NP K8ASUMZHOBEHHOM PA3PVUIENuN pesepayapa:
—————— YPOoseHs HAYATBHO20 cMOaba MuoKoCm,;

————— JPOGeHb HCUOKOEMU & NPOMENCYIMOUNIL MOMENT! EPEMENt
(pesyasmame pacyema)

Maccopaa nons xugkoctu ), %, nepeiusieiics uyepes
obBanoBaHHe K MOMEHTY BpeMeHH 1, onpeaesiercs no gopmyne

r
J'HH (hﬂ s ﬂ)df

s 1] ]
0 =100 T (T14.22)
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I'7ie Uy — CPEAHAA N0 BBICOTE CKOPOCTH ABHXKEHHA cTONOA XH-
KOCTH TIpH x = b, M/c; hy — BbIcOTa cTONIGA WUAKOCTH NIPH X = b, M;
ho — HaYaILHAs BhICOTA cTOJI0A KHKOCTH B pe3epByape, M; R —
IMpPHHA pe3epByapa, M.

I'paduk pacyerHOH H IKCIEPHMEHTAIBHONH 3aBHCHMOCTEH
MaccoBOli 1o/ nepenmBieiics epe3 obBanoBaHHe KuakocTH J
ot napameTpa a/hg npeactasieH Ha puc. [14.3.

O, %

m"

0 01 02 03 04 05 06 07 08 08 10 1,1
alhy

Puc. I14.3. 3asucumocmsb 000N REpesusuelics
yepes obeanoeanue scudxocmu Q om napamempa a'hy:

1 — pacuem; 2 — axcnepumenm

Taxxke mMacca nepenuBieiics depe3 00BaTOBAHHE JKHIKO-
CTH MOXeT ObIThH PacCUMTaHa 110 clenyiomeH Gopmyie:

3 3
My _ 435 g,gJ{E] @t (I14.22.1)
M, L hy

rae Mp u M, — Macca npoJHTOH H NepeHBIIEHCH KHIKOCTH
COOTBETCTBCHHO, KT.
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II. KosimuecrseHHAs 0UEHKA MACCHI roplo4HX BeIecTs,
NOCTYNMAIHKX B OKPYARAKIMICE NMPOCTPAHCTBO B pE3YJbTATE
BOIHHKHOBCHHH NOARAPDOONACHbBIX EHT}'H.].I,HE

6. KonuyecTso MOCTVIIMBIIMX B OKPY/KAIOMIEe NMPOCTpaH-
CTBO TOPIOYMX BEIIECTB, KOTOpBIE MOryt o0pa3oBaTk B3pbIBO-
OIAaCHBIC 1a30apOBO3JIYIIHLIC CMCCH HJIH I[IPOJIHBBL I'OPHOYHX
CHKHMKEHHbIX ra3jos, JICIKOBOCIINAMCHHIOIMHXCA H TNOPHOYMHX KH -
KOCTEH Ha nojcTHaalomed NOBEPXHOCTH, ONPEASIACTCA HCXOAA
W3 CIeAYIONHX MPeANOCHIIOK:

a) NPOHCXO,IHT pacyeTHad asapHd OIHOTO U3 pelepByapos
(annapartos) WJIH TpYOONPOBOJAA:

0) Bee coaepuMOe pesepByapa (anmnapara, TpyoonpeBoza)
WIH 4acTh NpoAaykTa (NpH COOTBCTCTBYIOLIEM OOOCHOBANHH)
MOCTYNAECT B OKpyKarouiee npoctpadctso. [Ipu atoM B ciyuae
HIH4YHA HA 00beKTe HECKOJNLKHX annaparos (pe3lepByapos)
pacyeT CAeAyeT NPOBOHTE U Kaj(I0I0 pe3epeyapa (annapara);

B) IpH pasrepMeTH3alHH pe3epByapa (anmnapara) npomc-
AOIHT OOHOBPCMCHHO YTCHRKA BCLICCTB H3 TPY‘SDHPUBEIHDB, 1H-
TAIMHUX pe3epByap 1o npaMoMy H oOparHOMY MOTOKY B Teue-
HHE BPEMEHH, HEOOX0AUMOTO I OTK/IIOYEHH A TPYOONpPORO,/I0B.

PacuerHoe Bpems OTK/IOueHus TpyOONMPOBOAOB Olpeaessercs
B KayKIIOM KOHKPETHOM CJIYHac HCXO/H H3 pecaiibHOH 00CTaHOBKH

M JIOMKHO OBITh MHHMMANBHEIM ¢ YYETOM MAcMOpPTHRIX JAaHHBIX
Ha 34lI0PHBIC }’B'IPDﬂCTBﬂ. H HX HAJCKHOCTH, XapaKTepa TCXHO-
JIOFHYECKOro npouecca H BUJIa pacycTHOH aBapHH.

HPH OTCYTCTBHH [JaHHBIX NOMNYCKACTCH PACHCTHOC BpPCMA
OTKJIIOYEHHS TEeXHOJIOIHYeCKHX TpyOONpOBOAOB NPHHHMATE
PaBHEIM:

- BpEMEHH cpalbaThlBaHHA CHCTEMblI @BTOMATHKH OTKIIO-
YeHHS TpyOONMpPOBOJOBR COrNACHO MACTIOPTHBIM JIAHHBIM YCTA-
HOBKH, €CTH BEPOATHOCTh OTKA3a CUCTEMBI aBTOMATHKH HE TIpe-
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seitaer 0,000001 B roji win obecrneyeHO Pe3epPBHPOBAHNE €€

3IEMEHTOB,
- 120 ¢, eciim BEpPOATHOCTH OTKA3a CHCTEMBI ABTOMATHKH

npepsnmaer 0,000001 8 roa 1 He oOECNEUYEHO pe3epPBHPOBAHHE
ee 3IEMEHTOB;

- 300 ¢ npd py4HOM OTKJIIOYEHHH,

') B KA9eCTBE pacyueTHOH TeMIeparypsi TIpH IoKapoomnac-
HOM CHTYAlMH ¢ HA3eMHO pAacIOiOKeHHBIM 000pyAOBaHHEM
AomycKaercs MpHHUMATE MaKCHMAILHO BO3MOXHYIO TeMIiepa-
TYPY BO3YXa B COOTBETCTBYHMIECH KJIIMMAaTHYECKOH 30HE, a NpH
MOKapoONacHON CHTYAIHH ¢ MOA3CMHO PACHONOKEHHBIM 000-
pPY/IOBAHHEM — TEMIICPATYPY IPYHT4, YCIOBHO PaBHYHD MaKCH-
MATBHOH CpeIHEMECAYHON TEMIICpaTypPe OKPYKatolero Bo3ayxa
B Hanbonee Tenoe BpeMs roja;

1) JUTHTENILHOCTE HCIApeHHs XHIKOCTH C MOBEPXHOCTH
MPOJTHBA NPHHUMACTCS PABHOH BPEMEHH €€ MOAHOIO HCIlapeHH4,
Ho ne donee 3600 c. Jlna nponueos xuakocTH G0 20 Kr spems

HCnapeHns jlonyckaercs npuauMaTs pasHeM 900 c.
JlomyckaeTcs HCIOAb30BaHHE TTOKA3aTeNeH MOXKapoB3phi-

BOOHACHOCTH U1 CMeceil BellecTs H Marepuaos no nanbosnee
ONMacHOMY KOMIIOHCHTY.

Pazzepmemuszanua nadzemnozo pesepsyapa

7. Macca KMJAKOCTH, OCTYNHBIUCH B OKpYKaroliee npo-
CTPAaHCTBO NPH pa3repMeTH3allHH pe3epByapa, onpeenserca
o hopmye

m; =piVr, (H"I'..?.j}

[JIe M, — MACCA KAIKOCTH, K} pr — MIOTHOCTD KHIKOCTH, KI/M;
Vg — 00BEM WHAKOCTH B pe3epBYyape, M.

Macca KHIKOCTH, TIOCTYNHBINEH CaMOTEKOM NPH MOJTHOM
pa3spylICHHH HA3eMHOTO MM HAJI3eMHOro TpyOOnpoBOIa, BhI-
XO/ALIELO H3 pe3epByapa, onpeaeserca no Gopmyiam:
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i=l

m, =Gt +Ed§(iﬂjjp5, (T14.24)
roe
Gy = p7 dj\[2pL0F (114.25)

rae

AP =hiprg, (T14.26)
rie G, — HaYaNbHBIH pacxo]] MHUIKOCTH, HCTEKAIOIEH 13 pesep-
Byapa 4epe3 pasrepMeTHiMpOBaHHLIN TpyOompoBoj, Kr/c; U —
KOID(HIMEHT HCTEUEHHA; T — PACYETHOE BPEMs OTKJIOYEHHA
TpyOOIIPOBOIOB, CBA3AHHBIX C MECTOM pasrepMeTH3alUunH, ¢; d, —
aHameTp TpyborpoBojioB, M (B cayuae pasIHYHLIX JTHAMETPOB
TPYOOINPOBOAOE, CBA3AHHBIX ¢ MECTOM pasrepMeTH3aliil, 00beM
BBIXOAAMIECH MHIKOCTH PacCHHTBIBAETCA UVIA Kamjaoro Tpybo-
NpoBOJia B OTACIBHOCTH); Ly — AJHHA /-ro y4acTka TpyOonposoja
OT 3aMOpHOr0 YCTPOMCTBA JI0 MECTa pasrepMeTH3alMH, M; 1 —
YHCJIO Y9aCTKOB TPYOONPOBOAOB, CBAZAHHBIX C MECTOM pasrep-
meTusanuu; APp — Hanop crosda KHAKOCTH B pesepayape, [la;
Jip — BBICOTA CTOJNIOA KHAKOCTH (OT BEPXHEr0 YPOBHA KHIAKOCTH
B pe3epByape 10 YPOBHS MecTa pasrepMeTH3alluH), M; ¢ — YCKO-
pende ceobogHoro najaenus, g = 9,81 m/ct.

[Tp1 nposiMBe HAa HEOTPAHHYEHHYIO [MOBEPXHOCTH ILUIO-
L&k NPONTHBA KHIKOCTH Fyp, M, onpeaenderca 1o Gopmylie

Fop = oV (114.27)
re f — koopGUUHEHT pasauTus, M (IPH OTCYTCTBUH JAHHBIX
JIONYCKAETCSA IPHHAMATE PABHBIM: 5 M ' — IIpH TIpOJIMBE Ha He-
CHIAHHPOBAHHYIO IPYHTOBYIO NOBEPXHOCTS, 20 M ' — IIpH Tpo-
JIHBEe HA CIUIAHHPOBAHHOE IPYHTOBOE MOKpPEITHE, 150 g IIpH
nposiHBe Ha GeToHHOE WK achalsTOBOC NOKPEITHE), Vi — 00B-
€M MHHIKOCTH, NOCTYIHBINEH B OKpYKaloliee IpoCcTPaHCTBO MPH
pa3repMeTH3allHK pe3epByapa, M .
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Macca napoe JIB/K, sbixo0auqux
qepes ObLXAMmenbHyo apmamypy

8. B cnydae HamonHeHHA pe3epByapa Macca Iapos ornpe-
nensercs no gopmyne

my =pyVr B/ R (114.28)
rac

M

o Y (1+0,003671) " )
roe my — macca Beixomsmmx napos JIBXK, kr; py — minornocts
napoe JIBX, Kr/m; P, — JaBjieHHE HACHICHHBIX napos JIBX
npH pacueTHoi TeMmneparype, klla, onpenensemoe no cnpasou-
HBIM TaHHBEIM; Py — atMocdepHoe nasnenue, klla (qonyckaercs
npuHAMaTh pasubiM 101); Vi — reomerpuyeckuii obbvem napo-
BO3JYIIHONO NPOCTPAHCTBA pe3epByapa (NpH OTCYTCTBHH JaH-
HEIX HOMYCKAeTCA PHHHMATH PAaBHBIM MEOMETPHYECKOMY 00b-
eMy pesepsyapa), M°; M — Monspuas macca mapos JIBK,
KI/KMONb; Fy — MONBHEIR 00BeM, paBHEIH 22,413 M/KMOTTE; fo —
pac4eTHas TeMneparypa, °C.

Macca napoe JIB/K npu ucnapenuu
€O C60G0OHDI nOGEPXHOCMU 8 pelepayape

9. Macca napos JIBX npu ucnapesus co csoGoHOM mo-
BEPXHOCTH B pe3epByape onpenensercs no popmyne

my = Gy 1, (T14.30)
rae Gy — pacxon napos JIBXK, xr/c, koTopslit onpeaensercs no
dopmyne

GF = FEW:. (H4.3 l)
rfie T — BpeMA NOCTYIINICHHA NapoB U3 pe3epsyapa, ¢, Fr — Max-
CHManbHad IUIoaak noBepxHocTH Hcnapenns JIBXK B pesep-
BVape, Mz; W — uaTeHcHBHOCTE Hcnapenus JIBX, n‘f{mz + C)
(onpeaensiercs B cooTBeTcTBHH ¢ pasn. VIII macTosmmero npu-
TOWeH U ).
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I11. MakcuMaabHble pa3Mephl B3PbLIBOONACHBIX 30H

10. Paguyc Ryxnr, M, H BBICOTa Zyxiip, M, 30HBL, OIpaHH-
YHBAKOIHE 00JIaCTe KOHLEHTPAUMi, NPeBLILAIOMHX HHKHHI
KOHICHTPAIIHOHHBIH MPEIEN paclpoCTpaHeHUus IUIAMeHH (anee —
HKIIP), npu nenoasmxHoif Bo3aymIHO cpese onpeaensiorcs
no opmyram:

- JUIs TOpHOYHX ra3oB (nanee — [T):

033
m .
Ruxnp = ?,8(-—TJ : I14.32
prCHKIIF ( )
- 0,33
Zuxne = 0,26 [——’ ] } I14.33
P Crikrip : )
- g napos JIBX:
54 0,33
Rukne = ?,B{—") : 114.34
PuChiknip ( )
- 033
Zuxrp =0, 26(-“—9-——] ; (114.35)
PnCrxnp

rjae my — macca I'T', noCTynHBIIEro B OTKPLITOE NPOCTPAHCTBO
NPH NI0XapOONacHOH CHTYalHH, KI; py — wiotHoeTs I'T" pu pac-
YETHOH TeMIeparype H aTMOC(EPHOM AABTEHHH, KI/M'; Mty —
Mmacca napos JIBJK, mocTymuBIIHX B OTKPHITOE IPOCTPAHCTBO
3a BpeMs HCIAapEeHHs, YKa3aHa B I1. 6 HACTOALIEro MPHIOKEHHH,
KT; pa — IotHocTs napoB JIBJK npn pacuerHoii Temmepartype,
klla; Cuknp — HHKHHH KOHLEHTPALHOHHBIH Ipejiesn pacnpo-
cTpaHeHus riaMenu I'T" unu mapos, % (06.).

3a Ha4alo 0TCYETa MOPH3OHTAIBHOIO pasMepa 30HbI ITpH-
HHMAIOT NCOMCTPHYECKHH LEHTp HpoiMBa, a B Clydae, €CiH
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Ruknp MeHble rabapuTHBIX pasMEpOB NPOJIHBA, — BHELIHUE ra-
GapHTHBIC pasMephl IPOJIHBA.

[Ipu HeobxonuMOCTH MOMET OBITE YUTCHO B/IHSHHE pas-
JMHYHBIX METEeOpOJIOrHYeCKHX YCIOBHH Ha pasMephl B3pLIBO-
OINAaCHBIX 30H.

IV. Onpenenenne napamerpos BoJIHBI 1aBJCHH
IIPH CrOPAHHH ra30-, Napo- HJIH NbLIEBO3IYIHOro 0b1aKa

11. MeToauka KOnHYECTBEHHOH OLICHKH IapaMeTpoB BO3-
JAYIIHBIX BOMH JaBAeHHA TIPH CrOPaHHH raszo-, 11apo- HiH Mnelie-
BosaywHoro obnaka (nanee — obnako) pacnpocTpaHAseTcs Ha
cilyyan BeIOpOCA rOpPIOUHX ra3os, MApOB HIIH MbUIH B atMocdepy
Ha IPOH3BO/ICTBEHHBIX 00BEKTAX.

OCHOBHBIMH CTPYKTYPHBIMH 3JIEMEHTAMH JITOPHTMA pac-
YEeTOB SABJIAIOTCS:

- OTMpeeIeHHe OXKHAACMOro pekuMa cropanig obaka;

- pac4eT MaKCHMAILHOro H30BITOYHOIO NABJCHHA H HM-
nyjbca a3el CHKATHA BO3AYIIHBEIX BOJH JABICHHS A8 pasind-
HEBEIX PCAHMOB,

- OnpejieNieHHe JIONOMHHTENBHBIX XapaKTepHCTHK B3pPbIB-
HOH Harpy3ks;

- OlIEHKA MOpaXKaloluero Bo3/1eHCTBHA.

HcxonHbIMM JaHHBIMH [UIS pacyeTa [1apaMeTpoB BOJIH
JIABTICHHSA MPH cropaHyy 00J1aKa SBIAITCA:

- BHJI FOPIOYEro BEIECTBa, cofiepkaierocs B obnaxe;

- KOHIIEHTpAIHA roprovero sewecTsa B cMecH Cr

- CTEXHOMETpHYECKas KOHIICHTPALIMA MOpPIOYEro BEmeCcTsa
B cMCCH ¢ BO3OyXoM Cers

- Macea roprouero Benectsa M,, conepxamerocs B obnaxe,
¢ KOHUEHTpalueHd Mexily HHXHHM H BEPXHHM KOHLIEHTpalH-
OHHBIM IIpEACIOM pacnpocTpaHcHHs IulaMeHH. Jlomyckaercs
BeMYHHY M, npHHHMAaTh PaBHOH Macce rOpPrOYEro BELIECTBA,
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cogepxauuerocs B obnake, ¢ ygerom xkodpduuuenra Z yuacrus
ropiovero Bemecrsa Bo B3psiBe. [IpH OTCYTCTBHM NaHHBIX KO-
s dunment Z moxer ObiTe npuHAT paBHbM 0,1. IIpu cTpyiiHOM
CTAIHOHAPHOM HCTEeYEeHHH ropiovero rasa BelWuMny M, ciemyer
PACCUHTBIBATE C YYETOM CTAlHOHAPHOrO paclpeleNeHUs KOH-
LeHTpalHH roplovero rasa B CTpye;

- y/leIbHAdA TEeILIOTA CrOpaHHs ropro4ero BeuecTsa £y,

- CKOpOCTE 3BYKa B Bo3ayxe (p (oDBMHO npuHEMaeTtcs
pasHo# 340 M/c);

- uadopMaLMg O CTEMEHH 3arPOMOMKIACHHOCTH OKPYXKaio-
IEro MPOCTPaHCTBA;

- 3 peKTHBHEI 3Hepro3anac roproyeit cMecH F, KOTopsi
omnpeneserca no gopmyne

M:Ey, Cp <Coer,

E= "B I14.36
MTE}LE-‘E, C[' }Cﬁ- ( )

G,
Ilpu pacuere mapameTpoB cropanus ofuaka, pacnono-
JKEHHOr0 HA IOBEPXHOCTH 3€MJIH, BelH4YHHA (QdeKTHBHOro

IHEprosaraca yJBauBaeTcs.

Onpedenenue oXcuUOAEMO20 PENCUMA C2OPAHIA 0bBNaKa
12, OxunaeMselii pexum cropaius oblnaka 3aBUCHT OT TH-
a roproYero BeillecTBa H CTENEHH 3arpOMOXKIACHHOCTH OKpY-
HKAIOLIEro NPOCTPAHCTBA.,

Knaccupurayun zoprovux sewecms
RO CMeneNN HYyeCMEUMETBHOCIIN

13. BemectBa, ciocobubie K 00pa3oBaHMIO TOPIOYHX CMe-
CEH C BO3IYXOM, 110 CTENIEHH CBOEl YYBCTBUTEILHOCTH K BO30Y-
#ICHHIO B3PHIBHBIX NPOIIECCOB pa3ie/ieHbl Ha YeThIpe Kilacca:

Kiace 1 — ocobo wyscTBHTENBHBIE BewecTsa (pasmep Je-
TOHAIHOHHOIN s4elikiu MeHee 2 cM);
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KJIace 2 — YyBCTBHTENLHBIE BellecTsa (pasMep JAeToHalll-
OHHOH AYeHKH NexuT B npejaeaax or 2 go 10 cm);

K/ace 3 — cpeiHe YyBCTBHTENBHBIE BellecTsa (pasMep Je-
TOHAIHOHHOH S4YeHKH NekKHT B mpenenax ot 10 go 40 cm);

Kiacc 4 — cnabo 4yBCTBHTE/IBHBIE BellecTra (pasmep Jie-
ToHanuoHHOH A4eliku Gonse 40 om).

Knaccudukauys nanGonee pacmpoCTpaHECHHBIX B HpO-
MBILUICHHOM MPOH3BOACTBE I'OPIOYHX BeIECTB IPHBEICHA
B Tabun. [14.1. B ciyuae, ecid BelecTso He BHECEHO B KJIACCH-
(uxaupo, ero cneyer KiaccupHUHPOBATE 10 AHATOIHH ¢ HMEIO-
[HMHCA B CIIHCKE BELICCTBAMH, & IIPH OTCYTCTBHH HHGOpMAaLHH
0 CBOHCTBAX JJAHHOIO BEILECTBA, €r0 CJIEAYET OTHECTH K Knaccy 1,
T. €. paccMaTpuBaTh Haubonee onacHsIi ciyyaii,

Tabauya 141

Knace 1 Knacc 2 Knace 3 Knacc 4
AleTHieH AKPHIOHHTPH ALETanbIerna AMMHAK
Bunnnauetwien |AKposicHH Aueron Benson
Bonopox Byran Benzun Hekan
['Mapasuy Byrunen BHHunauetar JAu3ronauso
Haonponwisutpar | Byranwen Bununxnopu o-JluxnopGenzon
Merunauerunen |1,3-Tenrannen excan Jlonexan
Hurpomeran Mponax I'eneparophsiii ras |Kepocuu
Oxuce nponuaena | [Tponnnen Hiookran Metan
Oxuce atinena | Cepoyrnepon MeTunamMnH MetunGenzon
JTHAHHTAT Jran MeTtuaauerar MeTuiamepkantan

DrHaeH |Metunbyruakeron |Metuaxaopua
bHph; Metnanponuikeron | Hadranuu
AHMETHNOBE Metunatunketon  |Oknch yriepoaa
JAHBHHHIOBEIH Oxkran (benon
meTHaOyTunoBe | [Tupuans lxnupﬁ-emnn
JAHITHAOBHIHA Ceposoopon ITHnenbenson
Anu3onponuaoBbid  JCnHpTH: Jluxnoparau
Wnpoxas dpaxumus METHIOBRI i Tpuxnoparan
JICTKHX YITICBOAOPOAOE |  ITHAOBHIH
OpONMUHAORKH
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Oxonvanue maba IT4.1

Knace 1 Knacec 2 Knacc 3 Knacc 4

aMHN0BRIf

306y THAOBEH

HIONPOMHIOEBA
Huxnorexcan
ItundopuMuar
JTHAXNOpHA
CRHKCHHBIR
NPHPOAHBIHA ra3
Kymon
Ieynod raz
Lluxnonponas
ITHIAMHH

14, Ilpu onenxe maciuraboB nopaxkeHHA BOMHAMH JIABIICHHSA
JOIDKHO YYHTBHIBATHCH PadiduHe XHMHYECKHX COSQMHEHMIl 1o Te-
IUIOTE CropaHHd, HCNOJB3YEMOH Ui pacdera HoJHOro 3amaca
SHEProBaiieeHus. JIng THIHYHEIX YIIIEBOMOPOJOB NMPHHHMAETCA
B pacyeT 3HAYeHHWE VYMAENBHOH TEMIOTHI cropaums Eyy=
= 44 M]x/kr. JIna HHEIX FOPIOYHX BEIIECTB B pacderax HCMob3y-
eTcs y/elbHOe 3Heproshienenue £y, = PEy . 3necs § — koppekri-
PoBOYHEIH napametp. [lid YCIOBHO BhUIEISHHLIX KIACCOB NOPHKYMHX

BEIIeCTB BeJIMYHMHEI napamerpa B npencrasiexs! B Tabun. 114.2.
Tabaruya 142

Knaccel ropiotnx pemecrs p Knacem ropiosnx sewecTs B
Knaee 1 Bonopon 2,73
AUETHIEH 1,10 | HutpomeTaH 0,25
MeTtrunauerunen 1,05 | Oxncs nponiiexa 0,70
BHHHIAUSTHICH 1,03 Knacc 2
Oxnce 3THREHA 0.62 | STunen 1,07
I'napaine 0,44 | Juatnnagup 0,77
HionpormanaaTpar 0.41 | Nusuuunadup 0,77
STHIHHTPAT 0,30 | OxHch NpONKICHA 0,70
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Oxkonvwanue maba 4.2

| Knaccw TOPIOYHX BEIECTR B Knaccel ropiovux BeIwecTs B
Axponeun 0,62 | MMupuaux 0,77
Cepoyraepos 0,32 | Liuknonponax 1,00
ByTan 1,04 | Brunamuu 0,580
bByTinen 1,00 | MeTunauerar 0,53
Byrannen 1,00 | MeTHnGyTHnKkeTOH 0,79
1,3-TlenTaamen 1,00 I MeTHnnponunkeToH 0,76
J1aH 1,08 | MeTHI3THIKETOH 0,71
Jinmetwnadup 0,66 | Smundopmuatr 0,46
Jussonponunossiit 3dup 0,82 | Dmuaxnopun 0,43
HIPITY 1,00 | Cxmxennbiii npupoamsii raz | 1,00
[Mponunen 1,04 | [leynoit ras 0,09
[Tponas 1,05 | I'eneparopHsiii ras 0,38
AKpHIOHATPHN 0,67 } Kaace 4

Knace 3 Mertan 1,14
Bunmunxaopui 0,42 | Tpmxnopatan 0,14
Ceposonopon 0,34 Mem_x-nnpm 0,12
AuetoH 0,65 | Benzon 0,88
Kymon 0,84 | Nexan 1,00
MeTunaMus 0,70 | Jonexan 1,00
Linknorexcan 1,00 | Metunbenson 1,00
AueTansaerua 0,56 | MeTwiMepkanTas 0.53
OxTaH 1,00 | OkHch yrnepona 0,23
Bumuauerar 0,51 | Mipwioparan 0,25
ben3uH 1,00 | Nuxnopbenzon 0,42
INexcan 1,00 | AMMuak 0,42
CrHpT MeTHIIOBBIH 0,52 | Husromnmeo 1,00
Cnupr sTiniossiil 0,62 | Kepocuu 1,00
CrnupT NMpONWIOBLIH 0,69 | Hadranun 0,91
CnupT HIONMPOIMHIOBLIH 0,69 | ®enon 0,92
Cnupt #3065y THIOBbIH 0,79 | XnopGenson 0,52
HzookTan 1,00 | 2runbenson 0,90
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Knaccugpuxayun oxpysicaiowezo npocmpancmea
RO cmenexu 3a2POMoONCOEHHOCHU

15. XapaktepoM 3arpoMOKICHHOCTH OKPYXalOmero mnpo-
CTpaHCTBA B 3HAYMTE/ILHOH CTENCHH OIIPENeNseTcs CKOpPOCTh
pacnpocTpaHeHHs [JIJAaMEHH NpH cropaHum oblaka M, cienoBa-
TeJIBHO, [lapamMeTphbl BOJHEBI JlaBlieHHA. B 3aBHCMMOCTH OT 3a-
I'POMOKICHHOCTH OKPYKaloLero npocTpaHcTBa BBIAE/IAIOT He-
THIpE Kjacca:

knace | — nanmaune umnHbX TpyO, nosnocreii, kaBepH, 3a-
MOTHEHHBIX FOPHOYEH CMECHIO, IIPH CrOPaHHH KOTOPO# CYIIecT-
BYET BO3MOXHOCTb (JOPMHpPOBAHHMA TYpOYIEHTHBIX CTPYil mpo-
AYKTOB CrOpaHusi, HMCIOLUMX Pa3sMEpPhl HE MEHEE TPEX PasMepoB
ACTOHALHOHHOH s9eiiku JaHHOM cmecH. Ecnu pasmep aerona-
[MHOHHOH HAYEeHKH I8 HaHHOH CMeCH HEeM3BeCTeH, TO MHHH-
MaJTbHBIH XapaKTepHuId pasMep CTpyll NPHHHMAeTCs paBHBIM
5cM ana semects knacca 1, 20 cm — juis BemecTB Kinacca 2,
50 em — s pewmects Kinacea 3 u 150 eMm — u1s Bemects knacea 4:

Knace Il — CHiIbHO 3arpoOMOMKIEHHOE IPOCTPAHCTBO; HAJIH-
YHE MONY3aMKHYTEIX 00BEMOB, BEICOKAS IIOTHOCTHL pa3Menie-
HUs TEXHOJIOrH9ecKoro obopy/joBanus, jiec, HonblIoe KOIHYe-
CTBO MOBTOPAMOLUMXCA NMPENATCTBHIA,

knace [I - cpenne 3arpoMoxaeHnOe NPOCTPAHCTBO: OTICI b~
HO CTOALIIHE TEXHOMOI'HYECKHE YCTAHOBKH, Pe3epBYapHBIH Mapk;

knace IV — cnabo sarpomoxnensoe u csoGojiHOEe npo-
CTPaHCTBO.

Knaccupurayua pescumos czopanua obraka
16. Jina ouenxn Bo3seifcTBuA cropanus obnaka BO3MOKHBIE
PEKHMBEI CrOPaHHA Pas/C/IIOT Ha LIECTh KIACCOB M0 HATA30HAM
CKOPOCTeH MX pacnpocTpaHeHHs CIIeAyIONHM 0bpa3om:
KjJacc 1 — eToHalHa WiH ropeHHe ¢o CKOpocTRio hpoxTa

niameHn 500 m/c 1 Gosee;
Kinacc 2 — geduiarpanus, CKOpocTh ()pOHTa NIIAMEHH

300-500 m/c;
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knace 3 — gednarpanus, ckopocts (pponTa mwiamenu 200-
300 m/c;

knace 4 — gednarpauns, CKOpocTs ¢ponTa mamenu 150—
200 m/c;

Knacc 5 — nednarpais, CKOpocTsk (PpoHTa IMJIAMEHH Onpe-
nensercs no hpopmyne

u=kM", (114.37)
rjie k) — KOHcTaHTa, paBHas 43; M — Macca ropr4ero BelecTsa,
cojepxamerocs B obnake, Kr;

knacc 6 — nednarpaiums, ckopocTs GpoHTA MIAMEHH Onpe-
nensercd no gopmyne

u = koM, (I114.38)
rae k> — KOHCTaHTa, paBHas 26; M — macca roproyero BelecTsa,
colepxauerocs B 00s1ake, Kr.

17. Oxunaemelii pexxuMm cropanus obnaka onpenesnsercs
¢ momMompro Tabn. [14.3 B 3aBHCHMOCTH OT KJacca ropr4ero
BEIECTBA M KJAcca 3arpOMOMKICHHOCTH OKDYRKAKIEro MNpo-

CTpaHcTsa.
Tabauya 43

Knace ropioyero Knacc 3arpoMORICHHOCTH OKPYKEIOWCTO NPOCTPaHCTBa
BeiecIBa I Il 1 v
1 1 1 2 3
2 | 2 3 4
3 7 3 4 5
4 3 4 5 6

[lpi onpeaenennH MaKCHMaILHOH CKOpocTH (poHTa
IUIAMEHH [UId PEeXKHMOB CropaHHA KiaccoB 2—4 AOMOJHHTENBHO
PacCUMTHIBACTCH BHAMMAS CKOPOCTE (D)POHTA IIAMEHH [0 COOT-
HoterHio ([14.37). B ToM ciydae, eciiH MOJyYeHHAS BC/IHYHHA
Gonplle MAKCHMANEHON CKOPOCTH, COOTBETCTBYIOMICH NaHHOMY
Kjaccy, oHa npuaaMaerca no ¢opmyne (114.37).
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Pacuem MaKcumMaibHozo U30b1mMoH020 0a8IAeHUR
U uMnyasca azvi CHCAMUA 6030YUIHBIX 601H 0a6AeHUA

18. TlapaMeTpsl BO3AYMIHBIX BONH JAaBleHus (M30BITOUHOE
nasnenue AP u mmuynse ¢asbl cxatus ') B 3aBHCHMOCTH OT
pPaccTOAHHA OT UeHTpa oDMaKa pacCYHTHIBAKOTCA HCXOAA M3
OKHIAEMOTO peiKUMa cropanus obnaxa.

PekoMeH/yeTcs NMpOoH3BOAHTE pacueT H30LITOYHOro Aas-
IeHus Ao 3uadeHuit, He npepsiuaowmnx 3 klla (em. 1abn. I16.1
npui. 6 k Hactoswemy [locobuio).

Kaacc 1 pesuma cropanus obaaka

19. PaccunthsiBaercd cooTBeTCTRYIOUICe De3pasmepHoe pac-
crosaHnre no hopmyne

R=RI(EIPy)'", (114.39)
riae R — paccrosuue oT ueHtpa obmaka, M: Py — armocdepHoe
nasnenue, [la; E — adpdexTupnuiii sHeprozanac cmecn, Jix,

Bennuungsl 6e3pazMepHoro AaBneHus P, H HMNYAbC (asbl
cxarus [, onpenenstores no dopmynaM (Juid rasonapoBo3ayil-
HhIX CMeceii)

In(P,) = 1,124 — 1,66(In(R,)) + 0.260(In(R,))*;  (I14.40)

In(fy) =-3.4217 — 0,898(In(R,)) — 0,0096(In(R,))*.  ([14.41)

Gopmyner (114.40), (114.41) cnpaBe/UTHBBL U1 3HAYEHMIT
R.>02. B cayuae, eciu R, <02, o P.=18, a B dopmyny
(T14.41) BmecTO R, noacTasnserca BenuyuHa R, = 0,14.

Pasmepubie BenH4HHbI H30BITOYHOIO JAABJICHHA H HMITYJIBCA
(hasbl CKaTHA ONPEACAAIOTCA N0 GopMyaMm:

AP= P,Py; (I14.42)

I* =1.P¥3 EV/C,. (I14.43)
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Kaacent 2-6 pexknma cropanus obiaka

20. PaccuutniBaeTcs Oe3pasMepHOE pacCcTosHHe R, OT
neHTpa obnaka ne opmyne (114.39). PaccunTEIBaIOTCA BE/IHIH-
HBl GespasmepHoro aasneHus Py u uMmnynsca dase cxatus [y
mo popMynam:

2
U c-1Y0.83 0.14
P, = 3 S [14.44
: {ca-J[ o ]( R, Rf] A48

0,06 0,01 0,0025
Ly =W(1-0,4W)| =——+ == ; 114.45
IS )( R. B R J Pt
W= —"_[EJ , (114.46)
ﬂn 8]

Ifi¢ © — CTENeHb PacIUMpPEHMs IPOAYKTOB cropaHus (nng raso-
NapoBO3NYLUHBIX CMeceH monycKaeTcs IPHHHMATL PaBHOMR 7,
JUIA TBUIEBO3YLIHBIX cMecel — 4); ¥ — BHIMMas CKOpOCTh (JpoHTa
naMeHH, M/c.

B ciyuae mefnarpanpH NeUIeBO3AYIIHONO obnaka Benu-
YAHa >(Q(QEeKTHBHOIO 3Heprosanaca yMHOMXaeTcad Ha Koo duum-
ent (o — 1)/o.

®opmynel (I14.44), (T14.45) cnpaseUIHBEL U1 3HA4EHH R,
OONBIIHX BeNHYHHBI Ryp) = 0,34, B cnyqae, ecind Ry < Ry
B popmynsl ([14.44), (114.45) Bmecto R, moactapisercs Beiu-
YHHA Rypi.

Pasmeptbie Be/IMYHHE! H30BITOYHOTO JABIICHHA H HMITYJIBCA
thaser cxxatua onpenensores no dopmynam (114.42), (114.43).
[Ipu stom B dopmyis (I14.42), (I14.43) mecto P, u I, moa-
CTABNSIOTCA BENTHYHHBI Py M .
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V. Ilapamerpni BOIHEI AaBJIEHHS NPH B3PLIBE pelepByapa
C neperperoi KHAKOCTHI0 HIH CAMKEHHBIM Fa3oMm
H BO3/1eHCTBHHM HA HET0 04ara noxapa

21. Habrrrounoe aasnenne AP u umnyisc ' B BOTHe JaBiTe-
HHs, oOpa3sylomHecs MPH B3phiBe pe3epByapa ¢ Neperperof
JIBXK, I'X HiH cxMXKECHHBIM YITIEBOJOPOAHEIM I'a30oM (aance —
CVT') B ouare noxkapa, onpelensiorcs 1o gopmyiam:

0,33 0,66
AP = Po(ﬂ,sm“" T '+5m{.;"} (I14.47)
r r F
mﬁ,ﬁlﬁ
I =123—; (I14.48)
r
g =| .10, (114.49)
4,52

rjie r — paccTOSHHE OT LIEHTpa pesepByapa, M; E.r — sddexk-
THBHAsA YHEPIUA B3PHIBA, PACCUMTHIBAEMAsN MO GOpMyie

Ey=kCom(T-T;), (114.50)
rae k — nons SHEprHH BOJNHBI HaBieHHs (OMycKaeTcs IpHHH-
MaTk paBHOH (,3); C, — ynenkrHas TENMOEMKOCTE MKHIKOCTH
(momyckaerca npHHHEMath paBHoi 2000 Ix/(kr - K)): m — Macca
JIBXK, 'K unu CVYT, comepxamascs B pesepByape, kr; 7' — Tem-
nepatypa xuaxor dassl, K; 73 — HopmansHas temmeparypa
KuneHus, K.

[lpy HamWyWH B pe3cpByape NPENOXPAHHTENBHOTO YCT-

policTea (xnmanmaHa unH MeMmOpans!) Benn4yuHa I° ompenenaeTcs
no hopmye

- LB (114.51)
A-1g P,
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rae P, — NaBneHHe cpabarkiBaHHsA NPENOXPaHHUTENBHOTO YCT-
poficrsa; 4, B, C4 — KOHCTaHTH ypaBHEHHA 3aBHCHMOCTH Jas-
JIEHHSA HACHIIIEHHBIX MAPOB XHIAKOCTH OT TeMIepaTypsl {KOH-
CTaHTEl AHTYaHa), onpefenseMble [0 CIPABOYHONH JHTEpaTYpE.
Enununst uamepenus P, (x[1a, MM pT. €T., aTM) IOIDKHSI COOT-
BETCTBOBATH HCIIONB3YCMBIM KOHCTaHTaM AHT}'&HE.

V1. HeETeHCHBHOCTD TEMJIOBOTO HITYYEHHA

22. B HactosmeM pasfene IPHBOJATCS METO/BI pacyera
HHTEHCHBHOCTH TEIUIOBOIO M3JYy4Y€HHA OT MOXKapa NpoJjiHBa
Ha TIOBEPXHOCTh, OTHCHHOTO 1apa, a TaKkKe pajuyca Bo3jcHcr-
BHsA NpPOAYKTOB CropaHHs HAapOBO3AYIIHOro oblaka B ciy4ae
N0JKapa-BCIIBILIKH,

Hoxcap nponusa

23. VinTeHCHBHOCTE TEIUTOBOTO H3NYYCHHS ¢, kBr/v?, mis
noxapa nponusa JIBX, K, cxumxenHoro mnpupoaHoro rasa
(manee — CIII') unu CYT onpenensercs no popmyie

q=E/Fp, (114.52)
rae Ef"CP&ILHE‘H{}BE]]KHﬂCTHEﬂ HHTCHCHBHOCTE TCILIOBOI'O H3-

NyYeHus raMenn, kB’ F, — yrnosoit ko3hpduunent obny-

YEHHOCTH; T — KO3 QHIHEHT nponmycKauus aTMochepsl.
3uavenue £y MPHHAMACTCA HA OCHOBE HMEIOIHXCH JKCIIe-

PHMEHTANBHEIX JaHHEIX WM 1o Tabn. [14.4,
ITpu OTCYTCTBHHM AAHHBLIX VIS HEPTH H HEQTENPOAYKTOB
NOTYCKaeTes BEMHYHAY Ly, KBT/M’, onpeaenaTs no popmyiie

E; =140 +-20(1-¢™*), (I14.53)
rae d — 3 dexTHBHBI JHaMeTp MPOJHBa, M.
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Tabruya 144

CpennenosepxHocTHAS ILIOTHOCTE TEMVIOBOTO HITYYEHHA MIAMEHH

B 3ABHCHMOCTH OT IHAMETPA 04Ara H yie/iHaf MaccoBas CKOpOCTE
BEITOPAHHA I HEKOTOPBLIX MHAKHX YIJICBOAOPOIHLIX TOMIHE

E; kBT, npr d, M ',
Tonauso 2
10 20 30 40 50 |kr/i(m"-c)
CIr 220 180 150 130 120 0,08
C¥T (nponau-GyTan) 80 63 50 43 40 0,1
bexInH 60 47 35 28 25 0,06
JmsensHoe TOMHBO 40 32 25 21 | 18 0,04

[Ipumeuanue. [lna nuamerpos ouara mexee 10 win Gosee 50 M
CReyeT NpUHUMATL £, TakoH xe, kak W 1A ovaros amamerpom 10 u 50 m
COOTBETCTBEHHO.

Ilpr oOTCYTCTBHH HaHHEIX JUIS OMHOKOMIIOHEHTHBIX
XHIKOCTEH Aomyckaetcs pemuunny E;, kB1/M%, onpenmenats
no popmyine

0,4m'H,

7 A% (T14.53.1)
L1+4—J
d
Lae m' — ynenbHad MaccoBas CKOPOCTb BEINOPaHMI, icrf(uz vC);
Her — yae/ibHadA TEIUIOTA cropauud, kJDK/KT; L — Amiva riaMeRH, M.
ITpx OTCYTCTBHH JAHHBIX IS OJIHOKOMIOHEHTHBIX JKHil-

KOCTEH HONYCKAETCA BENMYHHY m', Ei‘f{M:'E}, ONpeaeNaTs Mo
bopmyne
0,001H,,

= [14.53.2
o L+Cy(T-T,)’ ( )
rme Lg ~ ynenbHas TeIoTa Henapenus xuakocts, kJx/xr; C, —
yaenbHas TemIoeMKocThs auakocTH, KJx/(kr-K); T; — remne-
parypa KHOCHHA KHAKOCTH MPH arMOCc(EpHOM JaBicHHH, K
T, — TeMnepatypa okpyxaloweii cpeast, K.
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JUIs. MHOTOKOMIIOHEHTHBIX cMeceii kuakocTell momycka-
€TCA olpeJesieHue 3HaYeHHH £y 1 m' o KOMIOHEHTaM, JUIs KO-
TOPBIX BEJIHYHHBI £y H m' MaKCHMaJIBHBI.

Yrnoso# koaduument obmydennoctn F, onpenensercs
o opmyiie

E, = \F} +Fy*, (114.54)

rae Fy, Fyy — daxtoper o6myueHnocTs ais BepTHKAILHON ¥ ro-
PH3OHTANBHOM IUIOIANOK COOTBETCTBEHHO, ONpelensgeMbie s
MJIOIIA/I0K, paclloIOKEeHHBIX B cekTope 90° B HanpasjieHHH Ha-
KJIOHA ILTAMEHH, N0 C/ICAYIOLIHM opMyIaM:

a*+(b+1)° -2b(1 +asin9)}x

AB

corcg A2, 080y ab=Fsin),
< C g 7O
F?sin®
- ; [14.55
arc g[ C H} ( )
1 9 o
F -t arctg[l]+5m5 arctg ab— F*sin® .
8 D) C FC

[Fz sinﬂﬂ {:12 +(b+1)’ -2(b+!+absinﬂ}:|
+ arctg o X

Fy = l {—Earctgﬂ+£l:
m

FC AB
% arcig(%}} ; (114.56)
2L .
el 114.57)
a 7 (
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3 o

- T14.57.1
7 ( )
A=(a® +(b+1)* -2a(b+1)sin0) ; (114.57.2)
B =\J(@® +(b-1)* - 2a(b-1)sin®) ; (114.57.3)
C =J(1+(b* ~1)cos? B) ; (T14.57.4)
_ [(b-1),
D= (b +1) ! (T14.57.5)
g S50 (114.57.6)
b-asin®’ =
F=J* 1), (T14.57.7)

rfae X — pacCcTOsHHE 0T reOMEeTPHYECKOre IEHTpa NPOiIHEa 10
obiryyaemoroe obnexTa, M; d — 3pdexTHRHEIH THAMETP NPONHMBa, M;
L — nnuna nnamenu, M; 6 — yron OTKJIOHEHHS TJIAMEHH OT BEp-
THKAIH 0] Ne#HCTBHEM BETPA, pail.

JUis IUIoImAanoK, PAacTONOKEHHEIX BHE YKa3aHHOI'C CEKToDa,
a TAKKE B Cly4ae OTCYTCTBHA BeTpa (akropsl o0nydeHHOCTH

JUIA BEPTHKANMBHOH H TOPH30HTANBHON MNOMAN0K PACCHHTHIBAIOTCH
no dopmymnam (I14.55)—-(114.57.7) u I114.59.1, npusmmas 6 = 0.

OddexTHBHENT AHAMETP NMPONHBA d, M, PACCUHTRIBAETCS
no Gopmyne

d= JE : (T14.58)
n

rae F — miomais nponusa, M,
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JlnuHa nnaMens L, M, onpegenseTcs no GopMyiaM:

= 1IpH ue 2 1

, 067
[= Sﬁd(p ’”gd J w021, (114.59)
- HPH U= < ]

061
L=42d[p jg_d] : (I14.59.1)
uy =—2t (114.60)

Jried
Py

rae m' — yjenbHas MAaccoBas CKOPOCTh BHINOpPaHHS TOIUIMBA,
Kr/(m° - C); Pa — MJIOTHOCTE OKPYXKAIOLUErO BO3AYXA, K/’ Pn —
TUIOTHOCTL HACBHIIEHHBIX TapoB TOIUIHBA NPH TEMIIEpaType
KHIIeHHS, xrf'mj; Wy — CKOpPOCTb BeTpa, M/C; g — YCKOPEHHE CBO-
Goanoro nanenns (9,81 m/c?).

Yros OTKJIOHCHHA IJIAMEHH OT BEPTHKAIH non neficTBueM
BeTpa 6, paj, paccuHTHIBaeTCH no hopMyre

1, mpr u, <1,
cosB=4¢ . (I14.61)
w.™, npu u. >1.

Kospdunuent mponyckanua atMocdeprl T Ajs moxkapa
[IPOJIHBA ompejiensercs no Gopmyne

t=exp[-7-107*(X -0,5d)]. (114.62)
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Ozrennsili wiap

24. VIHTEHCHBHOCTH TEIUIOBOTO H3Iy4eHHs g, KBT/™M%, s
OTHECHHOIO [apa onpejensercs 1o hopmye (I14.52).

Bennunua Ey onupejie/iseTcs Ha OCHOBE HMEIOLIHXCS JKC-
NepUMEHTANbHBIX Jaunbix. JlonyckaeTca npuEAMaTe Er paBHON
350 KB/’

3uayenue F, onpegensercs no hopmyne

2
F =%
T AqH +rY
rae H — BrIcOTa HeHTpa orseHHoro mapa, M; Ds — addexrus-

HBIH IHAMETP OTHEHHOTO IIapa, M; # — PacCTOSHHE OT 0bNyuae-
MOI0 O0BEKTa 0 TOYKH Ha IOBEPXHOCTH 3eMJIM HEIOCpe/IcT-

BEHHO O] HEHTPOM OTHEHHOI0 LIapa, M,
OddexTuBHbi quaMeTp orHeHHOro mapa Ds, M, onpejie-
nAeTes no Gpopmyne

Dg = 6,48m"™%, (114.64)

rae m — macca IpoAyKTa, NOCTYNHBUIErO B OKpyKaloliee mpo-
CTPaHCTBO, KI.
Bemnunny / jonyckaerca NpHHHMATE paBHOH Dy,

Bpems cyiecTBOBaHHsA OFHEHHOIO ILIAPa fs, €, ONPEIEs-
eTCA 110 hopMyIIe

te =0,852m>* (T14.65)
b

Koadduuent nponyckanua atMocdeps! T Ui OTHEHHOIO
IIapa pacCYHTEIBaeTCA 10 popMy.ie

1= exp[—'?,ﬂ 107 (w"rz + H? —%J] " (T14.66)

(114.63)
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VII. Onpenenenne paguyca Bo3eiicTBHs
NPOAYKTOR Cropanus NApoBo3yuiHoro obaaxka
B CJIy4Yae NoKapa-BeibIMKH

25. B cnygae ofpasoBanus napoBO3AYLMIHOH CMECH B He-
3AarPOMOKICHHOM TEXHONOMHYECKHM 000pYIOBaHHEM IIPOCTpaH-
CTBE W €r0 3aKHIraHHM OTHOCHTENBHO clabbIM HCTOYHHKOM
(HampHMep, MCKpO#H) cropaHHe ITOH CMeCH TPOMCXOMHT, Kak
NPaBHIO, ¢ HeDONMBIMUMH BHIUMEIMH CKOPOCTAMH TIAMEHH.
Tpw 5TOM aMIUTHTYALI BOJTHEI TABJICHHS MalTbi H MOTYT HE NPHHH-
MaTbCA BO BHHMAaHWE NPH OLICHKE MOPAKAMOINEr0 BO3IECHCTBHA.
B sToM cnygae peanusyercd TaK Ha3bIBacMBIH MOKap-BCNbIIIKA,
IIPH KOTOPOM 30HA OOPAXEHHA BEICOKOTEMMOEPATYPHEIMH NpO-
OyKTaMHd CropaHHda MapoBO3AYIIHOH CMECH NpaKkTH4YecKH COB-
nazaeT ¢ MakCHMAIbHBEIM pa3MepoM oOnaka NpoAyKTOB cropa-
HHA (T. €. nopawardTcd B OCHOBHOM Uﬁ'bEKTh[, nomagarImnHe
B 3T0 obnako). Pammyc BO3HEHCTBHA BBICOKOTEMIIEPATYPHBIX
MPOAYKTOB CropaHwus MapoBO3AYINHOro o0naka MpH moxape-
BeHIBIIKE Ry onpenenserca GpopMyno#

RF = 1,231_“(['@ 3 (H46?)

rne Ruyxmp — FOPH3OHTANBHBEIH pa3Mep B3pPEIBOOMACHOH 30HEL
onpenendeMsbid mo m. 10 HacTOAWIETO NPHIOKEHHA.

VIIIL. Ucuapenne xuawocrd 1 VYT w3 npoimsa

26. VIHTCHCHBHOCTE HCHapeHus W, Kr/(M - €), 1A HeHa-
IPeTHIX KHAKOCTEH onpeaenseTcsa no Gpopmyne

W =10"5n/MP, (114.68)
roe 1 —ko3bdunuenT, NpHHUMAaEMBIH IS TIOMENIEHHH 110

tabi. [14.5 B 3aBHCHMOCTH OT CKOPOCTH H TeMIepaTyphl BO3-
IYHIHOTO [TOTOKA HaJl MOBEPXHOCTHIO HenapeHud. [Ipn npoiuse

JKHIOKOCTH BHE [OMEIIEeHHs HOIYCKASTCA NPHHUMATE 1) = 1;
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M — monsapHast Macca XHAKOCTH, KI/KMONB; P, — JaBiieHHE Ha-
CBILICHHOI'O [Apa MpH pac4yeTHOl TeMneparype KuakocTH, xlla.
Tabruya M4.5

S w?:;':ﬁ:;;g;ﬂ“:gﬂﬂm
s i 10 15 20 30 35
0 1,0 1,0 1,0 1,0 1.0
0,1 30 | 26 | 24 1.8 1,6
02 46 | 38 | 35 2,4 23
0,5 66 | 5.7 5,4 3,6 32
1,0 100 | 87 | 177 5,6 4,6

JlaBneniie HaCKNMUECHHBIX NapOB IPH pac4eTHOH TemIepa-
Type MOxeT OBITH OnpeaeeHo mo gopmyse

(7]
R =10 Pea (114.68.1)

rne 4, B, C4 — KOHCTaHTHI ypaBHeHHs AHTYyaHa; f, — pac4eTHas
Temueparypa, °C.

B npun. 1 x HacTosmemy [locobuio npuBeeHs! KOHCTAN-
Thl YPABHCHHA AHTYaHa JUIa HEKOTOPEIX HauOolee pacnpocrpa-
HeHHRIX JIBX n K. B dopmyne (114.68.1) pacuernas temme-
paTypa IOoJDKHA HAXOAHTECA B Mepeeiax AHanasoHa, JIi KOTo-
POro pHBEACHBI KOHCTAHTHI YpaBHEHH AHTYaHa.

27. Ilpu seibpoce CYT' u3 obopynosauus, B KOTOPOM
KHIKOCTh HAXOMUTCA INOL JaBNEHHEM, 9ACTh MPOJYKTA 3a CUer
BHYTPCHHCH JHCPIHH MTHOBEHHO Hcnapsercs, oOpasys ¢ Ka-
nelbKaMu KHAKOCTH obnako asposzona. Maccosas noss Mruo-

BEHHO HCIAPHBINEHCH WKHIKOCTH & onpenensercs no ¢opmyne
C,(T,-T)
L

(114.69)

o0=1-exp| -

3

g
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rae C, — yaensHas remtoemkocts CYT, Jhw/(kr - K); T, — Tem-
neparypa okpyxatomero sozayxa, K; 7 — remneparypa xune-
uusa CVI" npu armocdeprom nasnennu, K; L, — ynensHas ten-
nora napoobpaszosanna CYT, Ia/kr.

ITpunnmaercs, 4ro npu & 20,35 Bcs Macca XHIKOCTH,
Haxozasuascs B o0opyJoBaHHH, 33 cYeT B3PEIBHOIO XapakTepa
HCIIapeHHs MEPEXOAUT B IapokaleabsHoe 0bmaxo.

[Ipu 8 <0,35 ocraBwascis 4acTh XHAKOCTH HCHapsercs
C MOBCPXHOCTH IIPOJHBA 34 CYET NOTOKA TErnjaa OT MOJCTHIAID-
el MOBEPXHOCTH H BO3/YXa.

VHTEeHCHBHOCTE MCTIapeHHs XKHAKOCTH co cBoOOaHOM mo-

BepxHocTy W, kr/(M” - ¢), onpenensercs mo hopmyse
e (ACp) " (Ty~T,) L 0,035 W), (Ty—T,)
L (n)* v3¥d™L,)

rae Ay — xo3ppuuuenT TenJIonpoBOJHOCTH MarepHana, Ha Io-
BEPXHOCTh KOTOPOro paziiHBaercs xuakocts, Br/(Mm - K); C —
yAelbHas TelLioeMKocTb MaTepuana, J[x/(kr - K); p; — nnot-

HOCTh MaTepuana, kr/M; Ty — HauaibHas TeMIEpaTypa Marte-
pHana, K; [ — TeKyllee BpeMsA ¢ MOMEHTA HaYalda HCHapeHHd,

¢ (we menee 10 ¢); A; — Ko3ppHIMEHT TEILIONPOBOJHOCTH BO3-
oyxa npH teMmneparype 1p; ¥ — CKOPOCTh BO3AYINHOIO MOTOKA
Hal IOBEPXHOCTBIO MCTIAapeHHus, M/c; d — XapakTepHBIil AHaMeTp
IPOJIMBA, M; V, — KHHEMaTHUecKas BI3KOCTh Bo3yxa npu To, M /c.

, (114.70)

IX. Pasmeps! dpaxe/ia npH cTpyiiHOM ropeHHH

28. llpu cTpyHHOM HCTEYCHHH CKAaTBIX MOPIOYHX ra3os,
napoBoil B xuako# ¢aszel CYI' u CILII, JIBX u I'X nox agas-
JCHHEM BO3HHKaeT onacHocTk oOpazoBanus AuGYy3HOHHBIX
dbakenos.
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Jnuna daxena Ly, M, npH cTpyiiHOM TOpEHHH OMNpeiens-
ercs no gopmyne

Ly = KG*, (I14.71)

rae (G — pacxol MpoaykTa, kr/c; K — sMmupudeckuii KoadHIIHEHT,
KOTOPBIH IIPH MCTEYCHHH CHKAThIX T'a30B MPHHHAMAETCA PABHEIM
12,5, npu ucreuenuu napooii dazer CVIT unu CIII paBHEM
13,5, npu ucreyennn xuaxoi daser CYT u CIIT, JIBXK u MK
paBHBIM 15,

Jlana ¢akena npu CTpyHHOM HCTEYEHHH FOPIOYHX M-
KOCTEH onpeaesercs AaIbHOCTHIO (BBICOTOM) CTPYH HHJIKOCTH.

[llnpuna daxena Dy, M, npu cTpyHHOM rOpPeHHH ONpee-
naerca no gopmyne

Dr=0,15LF. (I14.72)

29. Ilpu npoBencHHM OlSHKH MOMKAPHOH OMAacHOCTH rops-
mero ¢axena npH cTpyHHOM HCTEYEHHH CIKATHIX MOPIOYHX ra-
30B, NapoBoit ¥ xuakoii dazsr CYT, CIIT, JIBXK u 'K nox nas-
JIEHHEM JOMYCKaeTCs NPHHEMATh CleyloLee:;

- 30Ha HENOCPEACTBEHHOI0 KOHTAKIA ILIAMEHHM C OKpY-
KaromyUMH 00beKTaMH onpeaensercs pazMepaMu dakena;

- JuiMHa (akena Ly HE 3aBHCHT OT HampaBJICHMS HCTEYe-

HHS MPOJYKTa H CKOPOCTH BETpa;

£y HﬂHﬁDﬂLﬂI}"I{J OIMAacCHOCTE npejJCTaRiIsgi0T TICPpHIOHTAlB-
Hbl¢ (paKelnbl, YCIIOBHYIO BEPOSTHOCTH DEaNH3aliiH KOTOPBIX
crenyer npuHUMars pasHo# 0,67;

- IOPaKEHHE YeJIOBeKa B FOPH30HTANLHOM (aKese mpoHc-
xoauT B cexrope 30° ¢ panuycoM, paBHbIM JUIHHE (aKea;

- BO3ICACTBHE TOPH3OHTAIBHOIO (akena Ha cocejHee
o0opy/10BaHHE, TIPHBOAAIIEE K €ro pas3pylIeHHIO (KacKaIHOMY
Pa3sBHTHIO ABapHH), IPOHCXOAUT B cekrope 30°, orpanuyennom
pagHycoM, paBHBIM Ly}

- 34 Npeje/aMi YKa3aHHOI0 CEKTopa Ha pacCTOAHMSX OT
Lr no 1,5Lf Tennosoe H3Ny4eHHE OT FOPH3OHTALHOIO (akesa
cocraBnsier 10 kBr/m%;
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- TEMUIOBOE H3MYHYEHHE OT BEPTHKAIBHBIX (haKeIOB MOXKET
ObiTe onpemeneno no dopmynam (I14.52), (114.54)—(114.57.7)
H ([14.62), npunumas L pasHbIM Lg, d paBHeM Dpg, 0 paBasiM 0,
a E; no dopmynam (I14.53)—(114.53.2) unu tabdn. [14.4 B 3aBE-
CHMOCTH OT BHIA TOIUTHBA. IIpy OTCYTCTBHH JAaHHBIX H HEBO3-
MOXHOCTH PacCUHTaTE Ey 1O Mpe/CTaBNIeHHBIM tpupm_wlam no-
MyCKaeTes 3Ty BETHYHHY NPHHHMATE pasHo# 200 kB1/m’;

- ripy BcTedeHuH Xxuaxoi Qasel CYT wm CIIT u3 OTnep-
CTHA C IKBHBAICHTHBIM auamerpoM ao 100 MM npa Mraosen-
HOM BOCIJIAMCHEHHH MPOHMCXOIHUT IMOJIHOE CrOpaHHe HCTeKalo-
1ero nponykra B (axesne 6e3 00pazoBaHus Moxapa MpoJuBa;

- 00NacTe BO3MOMKHOIO BO3AEHCTBHA NOXKapa-BCHBILIKA
IIPH CTPYHHOM MCTEYEHHH COBNAamaeT ¢ 0DIacThLiO BO3ACHCTBHSA
(paxena (cextop 30°, orpaHHYeHHBIHA pagHyCOM, paBHEIM Lf);

- [IpH MTHOBEHHOM BOCIUIAMCHCHHH CTPYH Tra3a BO3MOX-
HOCTB (POPMHPOBAHKA BOJIH JABIECHHSA JOTYCKACTCA HE YIHTHIBATE.

X, lMoxkap B KoT;10BaHe

[Ipu paspeiBe noA3eMHOTO ra3oNpoOBOja MONKET peaaH3o-
BATHCH FOPEHHE OTHOCHTENBHO HH3KOCKOPOCTHOIO BEPTHKAIbL-
HOI'O MM HakjloHHOro uuiedda («xonoHHs») rasa, obpasosas-
LIErocs B pe3yIbTare CMEIICHHA ABYX CTPYH raza, HCTEKaOIIHX
H3 KOHIIOB pa3opBaBllierocs TpyOonpoBoga B €IHHOM TPYHTO-
BOM KOTJIOBaHE (KaK MpaBHio, B «TBEPIBIX)» IPYHTAX C BHICOKOM

cBA3HOCTBIO) [17].
B AJaHHOM CIIy4ac IUTaMi noxapa MOJICIHPYCTCA B BHIAC

[IHAIMHIPHYECKOr0 TBEPIOro TEMJIOBROro manmydarens. [eomer-
PHYECKHE NapaMeTphbl IUIaMEHH (UIMHA LHIMHApA ILTaMEHH

Ly", M; sdexTHBHBIE AHaMeTp ovara mokapa DS, M, ompe-
JeNdloTCd MyTeM pelneHus CAeayIOLIEeH CHCTeMbl YpaBHEHHH
OTHOCHTEIIBHO nepemenHbix Ly u Diy’:
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Ly =0,230,"* —1,02D% ; (114.73)

Dy =0,5L3; (114.74)
Oy =GOy, (I14.75)

rae Oy — obinee TennossiaeNcHue NoKapa, kBT; O — au3mas
TEeIIoTa cropanus Metana, KJLi/kr; G — cyMMapusiii MaccoBbli
Pacxon rasa npH ero aBapHiHOM HCTEYEHHH H3 ABYX KOHLOB
PaspymieHHOrO ras’onpoBOja HA 3aJaHHBIH MOMEHT BpEeMCHH
(oTcueT BpeMeHH — OT MOMEHTA PaspyIIEHHs ra30MpPoBOa) Hilk
€rc OCpPEeHEHHE 32 3aaHHBI IPOMEXYTOK BpeMeHH Af, Kr/c.

Y1ri0BOK KO3 HIHEHT 00MyIEHHOCTH [UTs JAHHOIO BHIA
FOPEHHS PACCUHTHIBACTCA 10 (POpMYyIam:

F, =\ F}+F} , (T14.76)

rae Fy, Fy — daxropsl obny4eHHOCTH Nis BepTHKANEHOH M ro-
PH3OHTAIBLHOH IMIOIIANO0K COOTBETCTBEHHO, KOTOpHIC ONpeEje-
JIAIOTCH 1O hopMynaM:

\
{1 h h S-1
Fy =—| —arct ——<arctg| ,|— |-
g E[Sar g(,,l'gl_h S{ g[ S+1)

4 A+1S-1 )| |.
e o
FH_"—'[(B 1/8) t[;wn}(s 1)]

x| JB -1 V(B-1)S+1)

_(4-1/8) [(A+1)S-1) )|
J7-1 m[\ftd—lxsm]]’ T
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A= _2_.5'__.; (114.79)
B= 1;;2 : (I14.80)
=§; (T14.81)
=5§£ , (T14.82)

[AC r — paccTOAHHE OT T€OMETPHYECKOro HEHTPa M0kKapa B KOT-
AoBate 10 0bity4aemoro oGrexta, M; d = D), u.

XI. I'openne aByx crpyii raza

[Ipu paspriee nmomzemuoro razonposoaa MOXKET peaiiH3o-
BATBCA TOpeHHE JBYX CBOOOMHBIX BEICOKOCKOPOCTHBIX CTpYyii
rasa (HaCTHJIBHEIX, T. €. C YIJIOM HAKJIOHA OCH axena x ropu-
30HTY He Donee 8°-10°, wm HAKJIOHHBIX, T. €. C YIJIOM HaK/I0Ha
K ropu3oHTy Gomee 8°-10°), mcrekarommx - H3 JIBYX KOHIIOB
(meTeit) paspymenHoro Tpy6onposoza, BEIDBAHHEIX HX I'PYHTA
(kak npaeuino, w3 «cnaborecymieroy [PYHTA ¢ HHU3KOH BA3IKO-
CTBIO) Ha MOBEPXHOCTH 3eMimH [17].

B nannom ciyuae miams noxapa MOZICIHPYETCA B BHJIE
YCCHCHHOrO KOHYCa, HAKJIIOHHOIO HIIH TOPH3OHTAILHOTO. Jlns
KPHTHHCCKHX YCI0BHH (M= | — gncno Maxa) apapuitnoro uere-
HCHHS rasa W3 OAHOIO H3 KOHIIOB Pa3spyLICHHOTO YYacTKa raso-
NpoBoJa (B aBapHHHOM BBIXOIHOM CEeYeHHH yudacTtka tpyGonpo-
BOJA) (HHIEKC «E») yeTaHaBIHBAIOTCS ClEMYIONMIHE ra30 HHAMH-
HCCKHE napaMeTpel I0TOKA (CKOPOCTD, IIOTHOCTE H IABICHHE):

W 112
Ug =ag = mﬁ'i‘ﬁ : (I14.83)
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G,
acft

2
Pg = Pp(t)=——pe()RTp, (I14.85)
k+1

; (114.84)

pe =pe(f)=

rie g — CKOpPOCTh ra’a B aBapHiiHOM ceyeHHH TPyOOmpoBOJa,
M/c: Pp — naBieHHe B apapHiiHoM ceueHHH TpyGonpososa, Ila;
pg — IJIOTHOCTE B aBapHHHOM CeYeHHH Tp-gﬂﬂnpﬂﬂﬂﬂﬂ, Kn’u:’;
aF — MECTHas CKOPOCTE 3ByKa, M/c; fr = (mdy”)/4 — uiomans no-
NepedHoro ceyeHus Tpyosl, M°; G; — MaccoBbIi pacxoj rasa s
cooTBeTCTBYIOmICH cTpyH (i = 1 — mepsas, i = 2 — BTOpas), Kr/c.

Jlns npasomeproctH mcrnons3oBaHus Qopmyn (114.83)-
(T14.85) HeoOXOMMMO TIPOBEPHTE BHIUIOMHEHHE YCIoBHI Pr> Py,
rae P, — armocdepHoe pasnenne, [la. Ecnu naHHOe yCNOBHE
He BBINOJIHACTCA, TO HCTEYEHHE ra3d NpOHCXOIHT B AJO3BYKOBOM
pexuMe, pasMepbl 30HBI 3ara3oBaHHOCTH HeDONbIUHE W HMH
MOKHO TpeHefpeus Mo CPaBHEHHMIO C pa3MepaMH 30H, Ha0mo-
JAAIOLIMMHCA NPH 3BYKOBOM HCTEUCHHH.

[Mocne BBIXOAHOIO CEYEHHA HA ONpENENeHHOM Y4YaCTKe
(B npeaenax HECKONBLKHX JIHAMETPOB TPYOhI) NPH NPEBbIIICHHH
CTATHYECKHAM JaBleHHeM Ha cpesze TpyObl arMocepHOro JiaB-
JIEHHS [IPOMCXOOUT H3I03ATPOMHYCCKOS pacliHpenie raa ¢ pas-
FOHOM TMOTOKA JI0 CBEPX3BYKOBBIX ckopocteil (M > 1) u popmu-
POBAHHEM CHCTEMBI CKA4KOB YILUIOTHCHHA (O€3 H3MEHEHHS pac-
XOJIHBIX XapaKTCPUCTHK B 06PasyIoleMcs CTPYHHOM TeueHun).
Jlna JaHHOrO yYacTKa TeueHHs XapaKTepHa CyLIeCTBEHHAs He-
paBHOMepHOCTH MOTOKa. IIpw 3TOM 32 cyeT NEHCTBUS CKAuKOB
YIUIOTHEHHS TPOHCXOIHT MOTEPA NOJHOrO AABJICHHA. B konue
JAHHOTO Y4acTKa JaBjieHHe B NONEPeYHOH MIOCKOCTH TeUCHHS
BEIDABHHBAETCHA H CTAHOBHTCA PAaBHBIM arMoctepHomy. JlaHnoe
CceueHHe B Ia30BOH AMHAMHKE MOY4MIO HazBaHue «usobapuye-
CKOE€ CEYEHHE HEpacyeTHOH CTpYH» MMM «yLapHas NITOCKOCTEY.
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B ynapHoi#i niockocTH (HHIEKC §) 3HaYeHHe ra3ojHHaAMH-
YeCKOro napaMerpa CKOPOCTH — YHC/a Ag Onpeesercs KaK

r=1+2=h (T14.86)

PEUE
3Ha4yeHHs TeMmeparypsl, yncna Maxa, mIoTHOCTH H Jua-
METpa 3KBHBAJICHTHOrO CE€YEHHS CTPYH B YIApHOH IJIOCKOCTH

HNPpHBEOCHBI HHKE!

TS=1;;.(1——"“11§J; ([T14.87)
k+1
.:'L.EHE
M¢= : 4.88
= (I14.88)
P
= I14.89
Ps RT: ( )

DE™ = g, /ppﬂz . (114.90)
sS4+ 5

OO6mas jmHa cTpyH onpenensercs no gopmyne (114.73)
C Y4ETOM 3aJaHHONH HHTCHCHBHOCTH HeTeueHus G,

OrpeiB (akena IulaMeHH OT cpe3a pa30pBaHHOH TPYOh!
(oTBepcTHA) A, M, onpenenserca no Gopmyie

h=0,2I5™. (114.91)

JlnuHa BHAMMOH 4acTH IUiaMeHH (BBICOTA YCEYEHHOIO KO-
Hyca) Ry, M, onpenenserca no gpopmyne

Ry =L™ -h. (114.92)

IHIupHHa Manoro OCHOBaHHMA YCEYEHHOro koHyca Wi, M,
onpeznensercs 1o gopmyne
I

Wi =15d,| 1- 1—i(&}?‘ : (114.93)
15\ pr
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IJie Py — TUIOTHOCT BO3AyXa Nk Py 1 293 K, xr/v’; pr — muior-
HOCTb ra3a B CTAHAAPTHBIX YCIOBHAX, KI/M .

1lIupuna GOILIIOrO OCHOBAHMS YCEYEHHOTO KoHYca W2, M,
onpeuensercs 1o dopmye

W, = u,zﬁu‘;p“ﬂl s (T14.94)

Ofmas JHHA HACTHILHOM CTpyH (T. €. TOPH3OHTANBLHOH
CTPYH ¢ HCTOUHHKOM BhIOpOCa HAa ypOBHE 3€MJIH) PacCHHTHIBA-
erca no opmyne

e =L, (114.95)

Yraosoi koadduinnent obnyuyeHHOCTH AT AAHHOTO BH/A
ropens paccunthiBaercs no Gopmysnam (114.76)-(114.82), npu-

umMas Bo BauMarne, ato d = DS, m,u H=L5™, m.
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HNPHITOXEHHE 5

METO/I6I ONTIPEAEJEHHS] BPEMEHH
OT HAYAJIA IOXKAPA J0 BJOKHPOBAHKA
IBAKYAIIMOHHBIX [TIYTEM B PE3YJBTATE
PACITPOCTPAHEHHS HA HUX OIIACHBIX
®AKTOPOB MMOXKAPA M PACYETHOI'O
BPEMEHH YBAKY AILIMHA

I. MeToa onpene/ieHHs BpeMeHH 0T HA9AIA NoOXkKapa
10 0JI0KHPOBaHHS IBAKYAIHOHHLIX MyTel B pesyabTaTe
pacnpocTpalHeHHs HA HUX ONACHBLIX PaKTOpOB NOKapa

Bpewms oT Hauana noxapa 20 070KMpOBaHHS 3BaKyaIHOH-
HLIX MYTeH B pe3yNbTaTeé PacHpOCTPAHEHHS HA HHMX OIACHBIX
(hakTOpOB MOXKapa OMpeneNnseTcs IyTeM BHIOOpa H3 MONyYeH-
HBIX B PE3YyJbTATC PacyeTOB 3HAYEHHH KPHTHYECKO#H mnpojo-
KHTENBEHOCTH MOKapa MHHUMAILHOTO BPEMEHH:

15, = min {rip, =8, :;;} . (115.1)

KpuTHuecKkas npoao/DKHTENIBHOCTD TI0Xapa 10 KaxIoMy
H3 ONACHBIX (DAKTOPOB ONpeneNnseTcs Kak BpeMs JOCTHKEHHS
ITEM (aKTOpOM KPHTHYECKOrO 3HAYEHHS Ha MyTHX JBaKyallHH
Ha BbicoTe 1,7 M oT nona. KpurHdeckue 3navenus no KaxmaoMmy
3 OMACHEIX (JAKTOPOR COCTABNISIOT:

MO NOBBIEHHOH Temmneparype — + 70 °C;

110 TEIIOBOMY NOTOKY — 1400 B1/M’:

10 HoTEpe BHAHMOCTH — 20 M;

MO NOHHMKEHHOMY CcoJiepKaHHIO Kucnopoaa — 0,226 kr-M

N0 KakJIOMY H3 TOKCHYHBIX Ta3000pasHBIX NPOAYKTOB
ropenus: CO; — 0,11 kr-m; CO = 1,16-107 kr-n>; HCI —
2310  kr-m™.

-3,
]
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JIng onucaHHA TepMOrasoJHHAMHYCCKHX I1apaMeTpOB
[OKapa MOT'YT MPHMEHSATHC TPH BHAA MOJIENIeH: HHTErPAbHEIC,
30HHBIE (30HAJIBHEIC) H TIOJIEBLIE.

BEIGOp KOHKPETHOM MOJjIe/id pacdeTa BpeMeHH OIOKHpO-
BaHHSA NyTel BaKyallHH C/IeAyeT OCYIECTRIATE HCXO0IA U3 Clie-
OYIOMINX MPEOCELIOK:

UHmMe2pansbHbiii MeMoo.

- N8 3/1aHMil, comepamux pasBHTYIO CHCTEMY MOMelie-
HHil Manoro o6LemMa NpocToil reoMeTpHYeCKOH KOH(pHIYpaltHK;

- JUIA TIOMEINEHHH, I7Ie XapaKTepHeli pasMep ovara rnoxa-
pa COM3MEPHM C XapaKTEPHBIMH PasMCpaMH MOMEIICHHA H pas-
MephI TOMEIIEHNA COH3MEPHMBI MexXay coDol (JMHelKbIe pa3-
Mepbl HOMEIIEHHs OTIHYaloTcs He Donee 4eM B 5 pas);

- U1 MpeJBAPHTEIBHBIX PAacuyeTOB C IEJIbI0 BLIABIECHHA
HauboJIee OIAacHOro ClieHapH4 Nnoxapa,

3OHHBLU (30HANBHBIE) MEMOO.

- IS TOMELIeHHH M CHCTEM MOMEINEHHH MPOCTOH reo-
METpHHecKOi KoH(urypaluu, JHHCHHBIE PpasMCpbl KOTOPBIX
coM3MepHMBI Mexy coboill (THHEHHbIE pasMEpEl MOMEUICHHA
oTnHyaroTea He Donee vyeM B S pa3), Korja pa3Mep o4ara 1oxa-
pa CYLIECTBCHHO MEHBIIE Pa3sMEpPOB NOMEIICHHA,

- 114 paGovnX 30H, PACMOJIOKEHHBIX HA PasHBIX YPOBHIAX
B pefiefiaX OJHOr0 NOMelieHHs (IJIOMEAAKH O0CIHyKHBAHHS
oBopy/I0BAHHS, BHYTPEHHHE JTKEPKH H T. 11.);

NONe6OH MEMOO:
- JUISl TIOMELICHUH CJIOKHON reoMeTpHdYecKoi KoHpury-

palliH, 8 TaKiKe nomemenuil ¢ OONMBIIMM KOIMYCCTBOM BHYT-
peHHHX mperpaj (HampHMep, MHOTOCBETHBIE MPOCTPAHCTBA
¢ CHCTeMoii ranepeil H IPHMBIKAIONIHX KOPHIIOPOB);
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- JUIst TIOMEINeHHH, B KOTOPLIX OJIHH H3 TeOMETPHUYECKHX
pazmepos ropasao bosbine (MeHBIIE) OCTANBLHEIX (TOHHENH, 38-
KPLITLIE FAJIepeH H T. JL.);

- A4 HHBIX CAy4aesB, KOrga NPHMEHHMMOCTh WIH HHDOp-
MATHBHOCTb 30HHBIX H MHTEIPAJIbHBIX MOJCNCH BBI3BIBAET CO-
MHEHHE (YHHKQIbHBIE COOPYMHKEHHA, pacnpocTpaHeHHe roxapa
no (hacany 3gaHus, HeoOXOAHMOCTE y4eTa paboThl CHCTEM MPO-
THBOMOMKAPHOH 3alMTEl, CHOCOOHEIX Ka4YeCTBEHHO H3MEHHTH
KapTHHY Nokapa ¥ T. 11.).

Ilpu paccmoTpeHnH ClieHapHeB, CBA3AHHEBIX CO CrOpaHHEM
raso-, nmapo- HiH I[ﬁUIEBOﬂMHDﬁ CMCCH B IMTOMCIICHHH KaTCTOpHH
A unu b, ycroBHAs BEPOATHOCTH NMOPAXKEHHS 4YeJI0BEKa IPHHH-
MAeTcd paBHOH | NpH CropaHHH raso-, napo- WiM MbUICBO3AYII-
HOH CMEeCH B 3TOM IMOMCIICHHH JI0 3aBepIICHHA 3BaKyallHH JIO-
neit u 0 nocne 3aBepHICHHA YBaKyallHH JIOIEH.

Jl1a noMenieHns o4ara rnoyxapa, yI0BJIETBOPAIOILErO KpH-
TEPHAM TNPHMECHCHHA HHTICIPAJILHOIO MCETOIA, KPHTHYCCKYIO
[IPOJOIKHTENBHOCTE 110XKApA fyp, C, 10 YCIOBHIO JOCTHAKEHHI
KasiIsM H3 ONAcHBIX (PakTOpOB Moapa NnpeienbHO JOMYyCTH-
MBIX 3Ha4eHHH B 30He npeObmBanus moaeci (paboucHt 30HE)
MOMKHO OLEHHTE 110 POpMyaM:

- 110 MOBEIIICHHOH TeMneparype:

1/n

B 70—t
(L =1=In|1+ 2 I15.2
Tol4 | (273+4)Z ey
- IO MOTepe BHIAUMOCTH:
N
B ¥ In(1,050.E)
o =1— - : 3
o' =170 (1 1 BD.Z J (I15.3)
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= MO0 MOHHAKCHHOMY COJIEPHAHHIO KHCIIOPOIa:

- - = 1/n
( vl

0,044

hp = Inj{1-
B
2 ( Lo, +{},2'}'JZ
—.h‘I V J st

- 10 Ka¥JA0MY H3 rasoo0paszHblX TOKCHYHEIX IPOIYKTOB
rOPEHHHA:

A=
|
| &

T (I15.4)

Iin

B vx Y
ey =3—In|| 1—-—— : 5
il [ BLZ) €2
353C,V
B:—'E_, n5,6
(I-oMmQO ( ;

rfe fy — HayaueHAd TEMIepaTypa Bo3iyxa B nomeunennn, °C;
B — pasMepHuiii koMriexe, 3aBHCAUME OT TEIUIOTH CrOpaHMs
MarepHana v cBobDO/IHOrO 00beMa MOMEIeHH, KI;, # — TTOKa3a-
Te&Jb CTENEHH, YYHTHIBAIOIHIT H3MEHEHHE MACChI BRIMOPAIOLIETO
MarepHana BO BpeMeHM; A — pasMepHblil rapaMeTrp, Y4HTEI-
BaroLuil yIeIBHYI0 MACCOBYI) CKOPOCTE BREINOPAaHHS FOpIOYEro
BEIIECTBA H IUIOWAAL noxapa, kr/c"; Z — bespasmepHsiii mapa-
MeTp, VUHMTHIBAIONIHI HEPABHOMEPHOCTEL PACTIpeNeNeH s onac-
Horo (hakTopa 1moxapa rno BeicoTe noMenienns; O — Hu3asg Te-
minora cropauus Marepuana, MJDw/kr; C, — ynensHas uzobap-
Has TeILIOEMKOCTh Bozayxa, MJDk/kr; @ — koadduumenT ten-
JI0TOTEPD; 1 — KO3QhULUHEHT N0JHOTH roperus; V — ¢8oboi-
HBIH OOBEM IOMENIeHHS, M ; o0 — KOIDPHIMEHT OTPAKEHHS
MpeIMETOR HA NMYTAX 3BAKYAIHH; £ — HAYAILHOE OCBEICHHE, JIK;
lyp — Npe/ienbHas JATbHOCTE BHAHMOCTH B JIbIMY, M; Dy — AbIMO-
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obpasyiomas crnocobHOCTE TopsAmero Marepwana, Hi - szlﬂ";.
L — ynenbHeli BBIXOJ TOKCHYHEIX Ia3oB NpH cropaHuu 1 kr ro-
pHOYEro BemecTBa, KIVKr; X — mpenenbHO NOMyCTHMOE colep-
JKAHHE TOKCHYHOTO rasa B NOMEIICHHH, KI/M ; Lo, — ynenvHBIl

pacxoj KHCI0po/ia, KI/KT.

CaoOoaublit 00bEM IOMEIICHHA COOTBETCTBYET pa3HOCTH
MEWKIY ICOMETPHYCCKHM 00BeMOM H 00BeMOM 000pyaOBaHHA
HJIH IIPEeIMETOB, HaxoAalmmxcs BHyTpH. [Ipa oTcyTeTBHM naH-
HBIX aonyckaercd cBoboAHEIH 00BeM nMpuHUMAaTE paBHbM 80 %

reOMETPHUYECKOro obnemMa nomMereHus.
Ecnn noj 3Hakom norapudma noayuaercs oTpHuarensHoe

YHCI0, TO JaHHBLH onacHblii QakTop noxapa He [PEACTABISET
OMacHOCTH.
[lapamerp Z onpeaensaercsa no popmyne

zZ= gnexp(l,-q%}npn H&E% (115.7)

rae h — Beicota paboueit 30Hb1, M; [ — BRICOTA IOMEIEHHS, M,
BeicoTta pabouei 30ub1 onpeaensercs no gpopmyie

h=hy +1,7—-0,58, (I15.8)

rae /i, — BBICOTA IUIOLIAZKH, HA KOTOPOi HAXOMATCH JIIOAM, HAJ
MOJIOM TOMENIEHNS, M; & — PA3HOCTh BBICOT MM0Jia, PABHAA HYIIIO
[PH TOPH3OHTAILIOM €ro pacionoKeHnH, M.

Crnenyer HMeTh B BUAY, 4YTO HaWOO/bIIEH ONAacHOCTH NPH
NOMKAPE NOABCPraloTcs MIOAH, HaX0oaduMecs Ha 001ee BBICOKOH

orMetke. [lostoMy npu onpeaeneHun HeoOXOAMMOro BpPEMEHH
JBAKYAllHH CclelyeT OpPHEHTHPOBATHECH Ha Haubonee BBICOKO
pacnojoCHHBIC B MNOMCIICHHH YYACTKH BO3MOXHOIO l'I]}BﬁhI-

BAHHA THOIEH.
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[TapameTphl A | # OTIpeIE/SIOTC CleayioumuM obpasom:
- A ciydas TOPEHHs JKHIKOCTH C YCTAHOBHBIICHCHA
CKOPOCTBIO

A=%YcF npun=1; (I15.9)
- Ui Clydas TOPEHHS KHAKOCTH € HEYCTaHOBHMBIIEHCH
CKOPOCTBIO
0,67%¥ p F
Jter
- JUIA CJIy4yas KpyroBOro pacnpoCTpPaHCHHS IUIaMCHH 110
MOREPXHOCTH IrOPIOYEro BelecTBa MM MaTepHalia

A=1,05¥ v, npa n=13; (115.11)

- JUIs BEPTHKATBGHOH HIIH TOPH30HTAILHOH TIOBEPXHOCTH
ropeHHs B BHIE MPAMOYI'OJBHHKA, OJHA M3 CTOPOH KOTOPOIO
yBEJIMYHMBAETCA B IBYX HANpPaBICHHAX 3@ CHET pacnpocTpaHeHHA
MTaMEHH

A=%¥rvb, npun=2, (T15.12)

rne Wr — yiensHas MaccoBas CKOPOCTE BRINOpaHHA BCIICCTBA,
lvznl'(i'«.-l2 . ¢); F — nnomwaas nNponuBa KHIAKOCTH; Ter — BPEMA YCTa-
HOBJICHHA CTAIlHOHAPIOTO PEeKHMA TOpeHHS MXHIKOCTH, €I V —
fuHeliHas CKOPOCTH PACHpPOCTPAHEHH IIAMEHM, M/c; b — mep-
MEHAMKY/IAPHBIA K HAMpaBICHHIO JIBIKCHHS TUTAMCHH pasMep
30HbI FOPCHHSA, M.

[Ipn OTCYTCTBHM JAHHBIX 3HAUEHHE Tc; MOKET ORITH [IPH-
HSITO B 3aBHCHMOCTH OT TeMIIepaTypsl KUIeHns KuakocTH [18]:

- g skuaKocTeli ¢ Temneparypoit kumenus jgo 100 °C -
180 c:

- s KWmKocTel ¢ Temieparypol kumenus ot 101 10
150°C -240c;

- 7UIsL JHIKOCTeil ¢ TemmepaTypoit kunenua Gonee 150 °C -
360 c.
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Cnyu4ail (akeinbHOr0 ropeHHs B NOMEHIEHHH MOXKET pac-
CMAaTpPHBaThCA Kak FOPEHHEe XKHIKOCTH C.YCTAHOBHBINEHCH CKO-
pOCTBIO ¢ mapamMeTpoM A, paBHBEIM MAcCOBOMY pacxoiy HeTeve-
HHS [OPIOYEro BemiecTsa u3 000pyI0BaHHs, H [IOKA3ATEeIEM CTe-
MEHH 71 PABHEIM 1.

[Ipy OTCYTCTBHH cHeUMAIBLHBIX TpeOOBAHHH 3HAYCHHA O
u E npunumarotes pasasiME 0,3 # 50 1K COOTBETCTBEHHO, @ iy
paeHbiM 20 M.

IMpu pacrofoKeHHH JIOfiel HA pa3Ii4YHBIX 1O BBICOTE
MIOLIAIKAX KPHTHYECKYIO NPOACIDKHTENBHOCTE TIOMKapa ClIeayeT
ONPENENATh JUIA KamI0H MIOLIANKH.

II. MeToa onpeaeiieHHs
PACYETHOI0 BPeMeHH IBAKYAIIHH

Pac4yeTHOE BpeMs 3BaKyalHu JIOJEH /p, U3 MOMEMEHUH H
3JIaHH YCTAHABIMBAIOT IO pacuyeTy BpeMeHH JBHIKEHUA OTHOTO
HJIM HECKOJIBKHX JIOACKHX TOTOKOR Yepes dBaKyallHOHHBIE BbI-
XOHB! OT HaHOONee yIATeHHEIX MecT Pa3MelleHHs MoIeH Hemo-
CPENICTBEHHO HAPYXKY HIM B GE301aCHYIO 30HY.

PacyerHoe BpeMA 3BaKYyallHH OIIpeAe/IseTcs TONbKO JUIH
IBAKYALMOHHBIX LIYTEH M 3BaKyalMOHHBIX BEIXOLOB, DapaMCcTphl
KOTOPEIX (MHHHMaIbHAd [IHPHHA H BLICOTA) COOTBETCTBYIOT
TpeGOBaHHAM HOPMATHBHBIX JOKYMEHTOB MO MOXKapHOi 0es-
OMACHOCTH.

[Ipu onpene/ieHHH PacdeTHOrO BPEMEHH 3BAKyallHH Y'1H-
THIBAETCA NPOMYCKHAasA CHOCODHOCTE BCEX HMCIOIIHXCS B MOME-
HICHMIX, Ha DTaXKax H B 3/JaHHH DBaKyallHOHHBIX BBIXO/IOB.

[Ipu pacuere Bech MyTh JBWXKEHHWS JIONCKOTO TOTOKA
NO/Ipa3/ieNAioT Ha Y4acTKH (MpoXoi, KOPH/IOP, JIBEPHOH MpoeM,
necTHHYHBIH Mapu, TamOyp) AnuHOM /; 1 mupuHO# &, Hauams-
HBIMHU YHACTKAMH SBISIOTCH NPOXOILI MEXUTY pabOuHMH MECTAMH,
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obopynoBanneM, psaamMu Kpecen H T. m. Ilpu onpenenenuu pac-
YETHOIO BPEMEHH 3BaKyalliH YYHTHIBAETCH IPOIYCKHAs CIIo-
COOHOCTH BCEX MMCIOLUMXCA B IIOMEIICHUAX, HA TAXKaX M B 3/ia-
HHH 2BAKYallHOHHBIX BBIXOZOB.

[Ipu onpeneneHHy pacdeTHOrO BpEMEHH JUIHHY H IIHPHHY
KQiKJIOro y4acTKa MyTH BBaKyallHH Ui MPOSKTHPYEMBIX 3/1aHHil
H COOpYXEHHH NIPHHUMAIOT 10 MPOEKTY, 4 JUIF CYIIECTBYIONHY —
no dakry. JITHHY nyTH N0 JECTHHYHBIM MApLiaM, a TaKke [0
NaHaycaM H3MEepIoT 1o JIHHe Mapiia. [UiuHy myTH B ABEepHOM
npoeMe IpHHHMaOT paBHOH Hymo. [Ipoem, pacnonoseHHbI
B cTeHe TonuuMHOH Oonee 0,7 M, a Takxe TamMOyp cleayer cuH-
TaTh CAMOCTOATEJBHBIMM YYACTKAMH TOPH3OHTANEHOTO IIYTH,
HMEIOIHMH KOHEYHYIO JUTHHY /;.

Pacuernoe Bpemsa 3BakyauHH JIOeil f, cieayer onpene-
JATh KaK CyMMY BPEeMEHH JABH)KEHHS JIIOACKOTO MOTOKA 110 OT-
JENBHBIM YYacTKaM MyTH £; o dopmyne

h=h+hL+h+. +{ (T15.13)
rAe f; — BpeMmA IBHXEHHA JIOJICKOTO NMOTOKa Ha mepBoM (Ha-
4albHOM) Y4aCTKe, MHH; fa, 13, ..., [; — BpeMs IBHXEHHS JIIOJ-
CKOI'O ITOTOKa Ha KaxJJOM H3 CICAYIOIHX Mocie MEPBROro yua-

CTKa ITYTH, MHH.
Bpems aBHXKEHHS JIFOACKOTO MOTOKA 110 NIEPBOMY YHACTKY
IyTH {;, MHH, ONpefienseTcs 1o Gopmyne

h=—, (I15.14)
V)

rac /i — UIHHA NepBOro y4acTKa IYTH, M; V) — CKOPOCTE JBHIKE-
HHA JIHOACKOIO [MOTOKA IO I'OPH3OHTAIBEHOMY IIYTH Ha IEPBOM
y4yacTke, M/MHH (onpezmesor no tabu I15.1 B 3aBHCHMOCTH
OT IWIOTHOCTH D).

[L1oTHOCTE OAHOPOAHOrO IIOACKOro NMOTOKA HA NEPBOM
yuactke nytd D, onpenensercs no gopmyine
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D, = M, (T15.15)
5h$,

rae N; — umcno mopeli Ha mepBOM ydacTke, 4ell.; [ — CpeaHas
MI0AAb TOPH3OHTAIBHOH APOCKIMH YE€I0BEKa, M, IPHHHMAe-
mas pastoii 0,125; 8; — mHpHHA NEPBOro YUACTKa MYTH, M.

CxopocTe V| JBHXKEHHSA JIOJICKOTO IIOTOKA HA y4YacTKax
MyTH, CIELYIONAX 0C]Ie mepBoro, npuEkMaroT mo Tab. I15.1
B 3aBUCHMOCTH OT HHTEHCHBHOCTH JBHKCHHA JIIOJCKOI0 MOTOKA
Mo KaKIOMY H3 3THX Y4Y4CTKOB ITYTH, KOTOpas OIlpeaendeTcs
JUISE BCEX YYaCTKOB ITYTH, B TOM YHCIIC H Ui JIBEPHBIX MTPOEMOB,

no popmyse
g =220 (I15.16)
5
rae 8, 6;) — IHpHHA pacCMaTpHBAeMOoro i-ro H MpeamecTBylo-
IIEro €My Y4acTKa IyTH, M; ¢, §i-1 — HHTCHCHBHOCTH ABHKCHHA
MIOJCKOr0 MOTOKa MO paccMarpHBacMoOMY i-My H Npeauiect-
BYIOIIEMY Y9acTKaM ImyTH, M/MHH.

MHTeHCHBHOCTE JBHXKEHHA JIIOJICKOIO IMOTOKA Ha IEPBOM
y9acTKe MyTH ¢ = g1 onpeAessior no Tabu. I15.1 no snauenuto
D, yeranorneusomy 1o dopmyne (I15.15).

Ecnn 3HaueHue g, onpenengemoe no gopmyne (I15.16),
MEHBIIE HITH PABHO (max, TO BPeMA JBHIKEHHS MO yYacTKy IyTH f,
MHH, PaBHO

i = f—’ s (I15.17)
Vi
IIPH ITOM 3HAYEHHS Jmax. M/MHH, CJICYET IPHHHMATh PABHBIMH:
16,5 — nid ropH30HTANIBHBIX [TYTCH;
19,6 — nns ABEPHBIX MPOEMOB;
16,0 — mng necTHHIBEI BHI3;
11,0 — st TIECTHHIIBI BBEPX.
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Tabaruya 51

HeTencuBHOCTL I CKOpOCTL ABHAREHH A JTI0JACKOI0 NOTOKA
Hil pA3HBLIX yYacTKax nyTeil 3BaKyalny B 3aBHCAMOCTH
OT IMIOTHOCTH NOTOKA

Tlopssonranskstil nyte | flsepnoi JecTinua s Jlectiinua epepx
e i | Hirren Wnren
e | CHBOCTS | curs | cnor, |CXPOT capocrs | CROPOCTE
G MIMHIE | o g g, MivnH ¢, MiMHH
0,01 100 1,0 1,0 100 1,0 60 0.6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 | 95 | 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 19,05 245 14,1 18,5 10,75
0,70 23 16.1 18,5 18 126 | 15 | 10,5
0,80 19 15,2 17,3 13 10.4 13 10,4
0,90
G 15 13,5 8,5 8 Ty 11 9.9

[IpumeuaHue HHTEHCHBHOCTh ABHKEHWA B [BEPHOM NpOEMe
npH nmotHocTd notoka 0,9 u Gonee, pasuas 8,5 M/MHH, yCTaHORIEHA 1A
IBEPHOTO nmpoeMa WHpHHOH 1,6 M H Oonce, a8 NpH ABEPHOM MPOCME MEHbLUEH
[MHPHHE HHTEHCHBHOCTH ABIDKEHHS CleAyeT onpenenars no dopMmyne ¢, =
=325+ 3,758.

Ecnu suauenue ¢, onpenenensoe no dopmyne (I15.16),
OonblIe Gmax, TO WHPHHY O; JMAHHOIO Y4acrka OyTH elieayer
YBCIHYHBATE Hd TAKOC 3HAYUCHHE, NPH KOTOPOM Gﬂﬁﬂlﬂﬂﬂﬂﬂﬂ
YCIIOBHE

qi = Gmax. (115.18)
Ilpy HEeBO3MOXKHOCTH BHIMONHeHHA yciaoBua (I15.18)

HHTEHCHBHOCTh M CKOPOCTh JIBHAKEHHA JIOJACKOI0 NOTOKA [0
y4acTKy i onpeaetor no Tabs. [15.1 npu snagennu D — 0,9 u
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Oosnee. Ilpu 3TOM clefyer yuuThiBATH Bpems 3a/IepPIKKH IBHXKe-
HUA JMO/AeH H3-3a 00pa30BaBIIerocs CKOMICHH,

Bpemst 3a1epiKH thy, ABHXKEHHA HA y4acTKe i W3-3a oOpa-
3OBABIICIOCS CKOIUICHHS JIIONCH HA IpaHulle ¢ MOCHEYIOMHM
y4acTioM (i +1) onpenensercs no dopmyne

fhy = ﬁﬂ"( - ] (I15.19)
QDﬁi'-H '?:a

roe N - KO/ITHECTBO JHOAeH, YeN.; f— mIouans ropu3oHTATBHOM
NMPCoEeKITHH, "h‘I s p — HHTCHCHBHOCTE JIBHKEeHHHA HEPE3 yUacToK
(i+1) npu mnotrocts 0,9 u Goaee, M/Mum; 8;, — [IHpPHUHA yYa-
CTKa, M, IPH BXOKICHHH Ha KOTOPEIH 00pa3oBaiochk CKOILIEHHE
MIOJICH; ¢; — MHTEHCHBHOCTH JIBHIKCHMA HA YYACTKe i, M/MHH:
0; — IMHPHHA MPEANIECTRBYIONIEr0 YYACTKA i, M.

Bpems cymecTBoBaHHS CKOMICHHS /o HA YYACTKE i onpe-
Aengercd no Gopmyie

. ; (115.20)
qﬂbf-r]

PacyeTHoe Bpems JBaKyalluy 110 Y9acTKY J, B KOHIE KOTO~
poro Ha rpanune ¢ yuactkom (i+1) obpazosaiocs ckormienue
tO/ieH, PABHO BPEMEHH CYIIECTBOBAHHUA CKOMNEHHS I Pacuer-
HOE BpeMs JBaKyallHH [0 YYacTKy i JONycKaeTcs OnpenensTsh
o thopmyiie

4, =-"’—+rm. (T15.21)

Vi

[Ipu cnusmam B Hauane yvactka i AByX u bosiee MOACKHX

MOTOKOB (pHC. I15.1) HHTEHCHBHOCTH IBHKEHHS ¢§;, M/MHII, orpe-

nenAerca no gopmyie

i %1 (115.22)

leox

i
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rie ¢; | — HHTEHCHBHOCTD JIBHXKEHHS JIOJCKHX MOTOKOB, CJIMBAIO-
IMXCHA B HAYasle y4acTka i, M/MUH; O, | — IIMPHHA YJaCTKOB IIYTH
CIMSHHS, M; §; — IIHPHHA PACCMATPHBAEMOIQ YHACTKa IYTH, M.

Oy
l—»
! A
r
{
m?.l 1 - B
J
5.1
=

Pue. IT5. 1. Cruanue moo0csux HOmoKos:

[ — navaao ywacmea i

Ecin 3HaycHue ¢;, onpegenenHoe no ¢popmyne (I15.22),
BONBIIE Gmax, TO IIMPHHY O; NAHHOTO YHAcTKa IYTH CIEAYET
YBE/MYHBATH HA TAKOE 3HAYEHHE, 4TOOBI cobmoLanocs YCIOBHE
(115.18). B aToM ciryuae BpeMs JBHXCHHSA MO Y4ACTKY I onpeje-
nsiercs mo gopmyne (115.17).
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HPHIIO>KEHHE 6

JETEPMUHHWUPOBAHHBIE H BEPOSAITHOCTHBIE
KPHTEPHH OLIEHKH MMOPAKAIOIEIO AEVCTBHS
BOJIHBI JABJIEHHS H TEILIOBOI'O H3JIYUYEHUS
HA JIIOJEN

Ha obbexTax Hanbonee OMacHbLIMH NOpaxaiomuMA (hak-
TOpAaMH NOKapa ABIAIOTCA BOJIHA JABJICHHA H PacluHpPAIOLIHECA
NPOAYKTHI CTOPAHHSA TIPH Pa3NIHMHBIX PEXHMAaX CropaHus raso-,
napo- WM IMbUICBO3AYIIHOIO 00/laka, a Takme TerioBoe H3iy-
HCHHC IMOKAPOB.

JeTepMHHHPOBAHHBIE KPHTEPHH MOKA3BIBAIOT 3HAYEHHMS
napaMeTpoB ONacHoro (aktopa NoXkapa, IPH KOTOPLIX HalIo-
AAeTcd TOT HJIH HHOH YPOBEHB MOPaXEHHA JIFOEH.

E ciyuae uenons3oBanns 1eTepMHEHHPOBAHHEIX KPHTEPHER
YC/IOBHAA BEPOATHOCTH MOPaXKEHHA NPUHUMaeTca pasHoi |, ec-
¥ 3HAYCHHE KPHTEPHA MPEBBIIAET TPE/ENbHO JONYCTHMBIH
YPOBEHB, H paBHO# 0, ecH 3HaYCHHe KPHTEpHS HE NPeBbIlaeT
NpEeAeALHO AONYCTHMEIH YPOBEHE NOPAXEHHS JI0/Iei.

BEHOHTHCIGTHHE KPHTCPDHH [MOKa3RIBAIOT, KAKOBA YCJIOBHAaA
BCPOATHOCTE MNOpaXCcHHA mojaei [IpH 3aJJaHHOM 3Ha4YeHHH
onacHoro (akropa noxapa.

Hmke npuBeieHbl HEKOTOpbIE KPHTEPHH MOPAXKEHHS JIHO-
fiel epeyHC/ICHHBIMY BhILIE ONACHBIMH (haKTOpaMH noxapa.

1. Kpurepun nopaxeHus BOJIHOH 1aB/IeHHs

JleTepMUHHPOBAHHBIE KPHTEPHH MMOPAKESHHH MONEH, B TOM
YHCle HAXOOAIINXCSA B 2JAHHH, H3DRITOYHEIM /IaBlieHHeM TIpH
CrOpaHHH ra3o-, MAPo- WIH MBUIEBO3AYIIHBIX CMecel B Mmomerie-
HHAX HIIH Ha OTKPLITOM [IPOCTPAaHCTBE HIpHBeieHsbl B Tabir. [16.1.
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Tab6aruya I16.1

Crenetit nopakeHHs g
aaenenue, kllia

[Monxoe paspyiieHHe 31aHHA 100
50%-e paspyuieHHe 3aaHui 53
CpemHue noBpexIeHAs 30aHHH 28
VMepeHHBI¢ NOBPek1eHHA 31aHHH (NOBPEXACHHE BHYT- 12
PEHHMX TEPEropojoK, pam, jsepeil H T. n.)

HusHuii nopor Nope&kieHNHA YeI0BeRa BOTHOH JaBcHHA 5
Mavibie NOBpeKIeHIA (pasbuTa 4ACTh OCTEKICHHA) 3

B kauecrse BEpOATHOCTHOINO KPHTEPHA NOPAKEHHA HCIONIB-
syercs nomatHe npobur-¢pyHknuu. B obuieM ciayuae npoOHT-
(yuxuus Pr onuckBaercs gopmynoi

Pr=a+bInS,

(116.1)

rie a, b — KOHCTAHTHL, 3ABHCALIME OT CTEIMEHH NOPANKCHHA H BH1a
06BeKTa; S — HHTEHCHBHOCTE Bo3/ieficTBylouero gaxkropa.
CoOoTHOWEHHS MEKAY BeMUMHON Pr v ycnosHOH BepoAT-
HOCTBIO NOpaKeHHA YeoBeKa npuseiens! B Tabu. 116.2.
Tabauya 6.2

Yeaonas Bemunua npobur-pynkikn Pr

BEPOATHOCTE

nﬂpam:HHﬂ,% { 1 2 3 4 3 6 7 8 9
0 — 12.671295(3,12]3,25]3,36|3,45|3,52|3,59 3,66
10 3,7213,77 13,82 (3,87 (3,92 (3,96 | 4,01 | 4,05 4,08 | 4,12
20 4,16]4,19(4,23[4,26]4,294,33 4,36 4,39 4,42 [4,45
30 4.48 14,50 4,53 4,56 4,59 | 4,61 |4,64|4,67 4,69 4,72
40 4.7514,77 4,80 | 4,82 | 4,85 | 4,87 | 4,90 | 4,92 14,95 | 4,97
S50 5,00 |5,03|5,05|5,08]5,10 5,13|5,1515,18 15,20 5,23
60 575(5,28(5,31(533[5.36/5,39 541544547 5,50
70 5521555|5,58]5,61]|5,64(5,67|5,71|5,74|5,77 | 5,81
80 5.84 5,88 ]5.925.95|5.99/6,04]6,08]6,13]6,18 6,23
90 6.28 | 6,34 | 6,41 | 6,48 |6,55]6,64 6,75 6,88 7,05 |7.33
99 733(7,37]7.41|746(7.51]7,58]7,65|7.75|7.88 | 8,09
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Ilpu orcyrcTuH B Tabn. [16.2 HeoOXxoAHMBIX JAHHBIX 3HA-
YeHHs YCIIOBHOH BCPOATHOCTH mopaxkenns denoseka (gyla)
B 3aBHCHMOCTH OT 3Hauenus rpobut-pyuxmun Pr onpenensirores
no opmyne

1' Pr-5 [
Qg(a)= 5= IEXP(—E*]dU (116.2)

[lpu Bo3jelicTBHE BONHBI JABJICHHs HA Ye/IOBEKa, HAXO/Id-
mierocs BHe 3aHus, GopMyIBI Uid TPoDHT-PYHKIMH HMEIOT BH

Pr=5,0-574InS; (116.3)

g=22 03, (116.4)
F o i

P= %; (116.5)

o) It

=i (116.6)

rjie m — Macca Tejia 4ejoBeka (jomyckaercs NpHHAMATh paBHOH
70 kr), kr; AP — u3bbITO4HOC HABICHHE BOJHBI JABIEHHA, [1a;
[" — nvnynse Bonusl gasneHud, Ila - ¢; Py — armocdepuoe nas-
nenHe, Ila.

[IpobuT-QyHKIHY A7 paspylICHHA 3AaHuil HMCIOT BHA!

- 11 THXKEIIbIX paspyLieHHH
Pr=5,0-0,26InV; (I16.7)
8.4 93
Vz[l'? Sl}ﬂ] +(29u] ; (116.8)
AP It
- JUIS TIOJTHOTO pa3pyHIcHus
Pr=5,0-0,22InV : (116.9)
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40 000" (460"
V=(——J +[ ) . (I16.10)
AP Iz

[Tpu oueHke YCNOBHON BEPOATHOCTH MOPAKEHHS YeOBEKa
dhopmynst (116.3)-(116.6) MOryT NpUMEHATHECH TOJIBKO B OTHO-
IIEHHH YYacTKOB TEPPHTOPHH IIPOH3BOACTBEHHOI0 00BEeKTa,
Ha KOTOPbIX OTCYTCTBYIOT Kakue-nubo 3JaHHs, COOPYKEHHS.
JInA OLEHKH YCIOBHOH BEPOATHOCTH MOpaKEHHA oJieH, Ha-
Xojadimxcs B cenureOHOI 30HE, a TAKKE HA Y44CTKaX TEPPHTO-
PHH NPOH3BOACTBEHHBIX OOBEKTOB, XAPAKTCPHU3YIOUWMXCS HaIH-
uHeM 31aHMi M COOPYIKEHMIl, JOIDKHBI MPUMEHATHCS (HOPMY b
(I16.7), (116.8)

[ipu ouieHKe YCIOBHOH BEPOATHOCTH IIOPAKCHHS YC/IOBEKE,
HAXOAIIEerocs B 3TaHUH, CEAYET TAKKE HCIOMb30BATE IIPOOUT-
hyuxumio, onpeaenseMyio no gopmynam (116.7), (116.8).

II. KpuTepus nopazkenns TeiI0BbIM H3JTyYeHHeM

[Tpy ananuse Bo3ACHCTBHA TEIUIOBOIO H3JIyYEHHA Cligyer
pa3iiHyath CIy4ad MMIYJILCHOTO H JUTMTEIBHOIO BO3NCHCTBHA
B nepeoMm caydae KpHTCPHEM MOpaKeHHs ABIASTCA J03d H3Iy-
qenua D (Hanpumep, Bo3jleHcTBHE OFHEHHOTO MAapa), Bo BTOPOM —
KPHTHYECKas HHTEHCHBHOCTh TEIUIOBOIO M3NIYUEHHS Gcp (HAIIPH-
Mep, BO3eiCTBHE NOXKapa IpoNiusa).

Bemunnni dcr U1 BOCITAMEHEHHA HEKOTODBIX I'OPHOYKX
MaTepuaios npusefieHsl B Tadn. I16.3, ana pasmuunbIX crene-

Heil mopaskeHHs yenoseka — 8 Tabn. 116.4.
Tabaruya 1163

Marepuaisl Gepe KBT/M
Jperecwna (cocHa pAakHOCTRIO 12 %) F 13,9
JIpesecHo-CTpy#KeUHbie MIHTE (MI0THOCTEIO 417 Kr/M™) 8,3
Topd OpukeTHbIH 13,2
Topd kyckoeoii 9.8
XJIONOK-BOJOKHO 1,9
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convyanue maba 63

Marepuaim Geps KBT/ME

Cnonrcteail nmacTuk 15.4
CrexnoiacTus 15,3
[Mepramuu 17.4
Peauna 148
Vrons 350
PynonHas kposis 17,4
Kapron cepnrii 10,8
JlexopaTHBHbI OYMaKHO-CIOHCTBIH MIACTHE 19,0-24.0
MeTannonnact 24,0-27.0
[lnwuTa IpeBecHO-BONOKHHCTAR 13,0
I1miTa npesecro-cTpy#eyHas 12,0
IlnmTa apesecHo-cTpykeynas ¢ oraeakoi «llonumieny 12,0
IInuTa npesecHO-BONOKHMCTAA € JAKOKPACOYHEIM NOKpEITHEM | 12,0-16,0
NOA LUEHHBIE TIOPOIL! Nepesa
Koa HCKYCCTBCHHAA 17,9200
CreknoniacTik Ha noawdupHoil ocHose 14,0
JlakokpacoyHbie MOKPLITHA 25,0
O6on motomwecs TTBX wa Gymaxuoiil ocHose 12,0
Junoneym [NBX 10,0-12,0
JlaHONEYM anKKHAHbIA 10,0
Jlwnoneym IBX Ha Tkanepoit ocHOBE 6,0-12,0
[lokpeiTHE KOBpOBOE 4,0-6,0
Ceno. conoma (npu MuauMansHol Rnamuocrn 1o 8 %) 7.0
JlerkoBociuiaMeHAIOLHECH, TOPIOYHE H TPYIHOTOPIOYHE
WHAKOCTH MPH TeMNepaType caMosociutaMeHeHus, °“C:

300 12,1

350 15,5

400 19,9

500 u Boilne 28,0 ¥ el

Tabauya 164

CreneHs nopakeHis

HutencHerocTs
H3YHEHHA, kBT/M’

Be3 HeraTHBHBIX NOCASACTEHIL B TEHEHHE ANHTENBHOMO
BpEMEHH

1,4

besonacHo A Yenoscka B OpescHTOBOH onemac

4,2
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Oxkonvanue maba [16.4

HMETEHCHRHOCTE

Crenexs mopakcins
H3NY4EHHSH, kB1/m®

Henepenocumas Gons uepes 20-30 ¢
Osor 1-# cTenenn uepes 15-20 ¢ 7,0
Ouxor 2-# crenenu Hepes 30-40 ¢

HenepexocnMas Gonb Hepes 3-5 ¢
Oxor |-i creneun qepes 6-8 ¢ 10,5
Ouxor 2-it crenesu qepes 12-16 ¢

Jlng nopajeHus 4elIOBEKa TEILIOBBIM H3TYHCHHEM BE/H-
yiHa NpoOHT-QYHKIHHE ONHCHIBACTCH (POPMYIIOH

Pr=-12,8+2,56In(tg""), (I16.11)

rie { — s¢dexTHBHOE BpeMs IKCIO3UINH, C; § — HHTEHCHBHOCTB
TENIIOBOro H3dy4eHns, KBT/ M.

Benuuuna 3ypeKTHRHOTO BPEMEHH 3KCHO3ULHH [ OMpe-
JIengeTcsA no popMyam:

- JUIs OPHEHHOTO 1apa

t=0,92m"%; (116.12)

- LTS ToXapa nmpoJiHBa

f=ty+=, (116.13)
U

rjIe m — Macca ropio¥ero BEIECTBa, y4acTBYIOEro B 0bpaso-
BAHHH OrHCHHOI'O Luapa, Kr, lo — XapakKTCpHOC BpEMs, 34 KOTO-
poe YeloBeK OOHApyKHBaeT II0XKap H NPHHMMACT PELICHHC
0 CBOMX HaNbHelmux aeicTBrax, ¢ (MoxkeT OBITh NPHHATO paB-
HBEIM 3); X — paccTOAHHE OT MECTa PACIOJIOKCHHA TeJIOBEKA 10
fezonacHoil 30HBI (30Ha, I/ieé HHTEHCHBHOCTE TEMJIOBOTO H3ITY-
yeHns meHbpme 4 kKBT/MY); ¥ — CpeaHss CKOPOCTh JBHXKEHHS
yenopexa K GesonacHoil 30He, M/C (MPHHAMAETCS PABHOH 5 M/C).
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Jlns HapyXKHBIX YCTAHOBOK, BKJIIOHAIOUIHMX B CBOH cocTas
3TAKEPKH, OTKPBITHIE TANEPeH, 3CTAKa/lbl ¢ MPOXOAaMH H ILJIO-
mankamu oOcnykuBaHHAa oDOpyOBaHHA, [UIHHA MYTH OT MecTa
pacmoo/KeHus 4eioBeka Jo Oe30macHOH 30HLI ONPENENACTCS
HA OCHOBE 0DBEMHO-TUIAHMPOBOYHEIX pellleHHit Hapy»XHOH ycTa-
HOBKH M NpelyCMOTPEHHEIX Ha Heif myTeit spakyauuu. [Ipu 31OM
JUTHHY TIYTH CIeyeT Onpe/IeNsaTh Kak paccTosHHe oT Haunboee
ylaNeHHOH TOYKH paccMaTpHBACMOil HApYKHOH yCTaHOBKH 10
CHENHANBHO TPEIYCMOTPEHHOH HA HAPYXKHOI ycTaHOBKe De3-
OMacHO# 30HBI (HANpHMEp, JIECTHHIBL, 00OPYAOBAHHOH OTHE3a-
MIHTHBIMHA YKPAHAMH) WM 30HB] HA YCTAHOBKC H/IH BHE €€ IIpC-
HENOB, TA¢ HHTEHCHBHOCTH TEIUIOBOTO H3JIYHCHHA MEHLIIEC
4 xBr/M°. JMHa HAKNOHHBIX YYaCTKOB ITYTH NPHHHMAETCs I10
X IpoeKTHOMY 3HaueHm:o. IlaHmychl, ecn ux HakioH menee 1:8,
JIOTTYCKAeTCs OTHOCHTD K TOPH3OHTANBHEIM ITYTAM.

VenosHas BepOSTHOCTE MOPAXKEHWA YeIOBEKA, NNOTABIIEro
B 30HV HEMOCPEIACTBEHHOrO BO3/CHCTBHA TIAMEHH NoXKapa npo-
nuBa uad dakena, NpHHEMaETCs paBHOi 1.

Jinst noxapa-BCNBIIKH ClIENyeT NPHHHMATh, YTO YCIOB-
Hag BEPOATHOCTH MOPAKeHHs Ue/I0BEKA, MOMNABIIEro B 30HY BO3-
MeficTBHA BRICOKOTEMMNEPATYPHEIMH MPOJAYKTaAMH CropaHMs raio-
napoBo3aylIHOro objaka, pasHa 1, 3a mpefenaMu STOH 30HBI
YCJIOBHAA BEPOATHOCTH NOPAKCHHA 4€JIOBEKA MPHHHAMACTCA

pasHoii 0.
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Yeaxcaemsie yumamenu!
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