3apeructpmuposaHo B MuHiocte Poccum 6 asrycta 2009 r. N 14486

MWHUCTEPCTBO POCCUNCKOMN GEAEPALIUM MO AENAM PAXKAAHCKOMN
OBOPOHbI, YPE3BbIYHANHbBIM CUTYALMAM U TNKBUAALIUN
NOCNEACTBUNA CTUXUNHDBIX BEACTBUN

NPUKA3
ot 30 utoHa 2009 r. N 382

Ob YTBEPXXAEHUUN METOAUKU
OMPEAENEHUA PACHETHbIX BEMTMYMH NOXAPHOIO PUCKA B 34AHUAX,
COOPYXEHUAX U CTPOEHUAX PA3/TUMHDBIX KJTIACCOB dJVHKLl,MOHA.HbHOﬁ
NOXAPHOW ONACHOCTU
CnNMCOK U3MEHAIOLWMX AOKYMEHTOB
(8 pea. MNpukasos MYC Poccum ot 12.12.2011 N 749,
071 02.12.2015 N 632)

B cootBetcTBUKN ¢ DeaepanbHbiM 3aKOHOM OT 27 gekabps 2002 r. N 184-d3 "O TexHUyeckom
perynnpoBaHumn" <*> u MoctaHoBneHnem MpaButenbctea Poccuinckoit deaepauum ot 31 mapta 2009 r.
N 272 "O nopagke NpoBeAEHNA PaCYETOB MO OLLEHKE NOXKAPHOro pucka" <**> npukasbiBato:

<*> CobpaHue 3aKoHoaaTenbcTBa Poccuitickoit Pepepaumm, 2002, N 52 (4acts 1), cT. 5140; 2005, N
19, ct. 1752; 2007, N 19, cT1. 2293; 2007, N 49, cT. 6070; 2008, N 30 (4acTb Il), cT. 3616.

<**> CobpaHue 3akoHoaaTenbcTBa Poccuiickoit Pepepaumm, 2009, N 14, cT. 1656.

YTBEPAUTD MpUNAraemyto MeTOAMKY OMpPeAeNeHUss PACYETHbIX BE/IMYMH MOMKAPHOTO PUCKA B
3[aHMAX, COOPYKEHUAX W MOXKAPHbIX OTCEKAX Pa3/IMYHbIX KNAcCOB (YHKLMOHANbHOW MNOMKapHOM
OnacHoCTH.

(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)

MwuHuctp
C.K.Wwomnry

MpunnoxkeHune
K Mpukasy MYC Poccum
ot 30.06.2009 N 382

METOAUKA
ONPEAENEHUA PACYHETHbIX BEJIUMUH MOXAPHOIO PUCKA B 30AHUAX,
COOPYEHUAX U NOMKAPHbIX OTCEKAX PA3/INYHBIX KNACCOB ®YHKLMOHA/IbHOWM
NOMAPHOW OMACHOCTHU
Cnu1CcoK U3MEHAIOLWMX JOKYMEHTOB
(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
o1 02.12.2015 N 632)

|. Obuwme nonoxKeHms



1. Hactoawaa meToauKa onpeaeneHus PacyeTHbIX BENNYMH MOXKAPHOrO PUCKA B 34aHUAX,
COOPYKEHUAX U MOMKAPHbIX OTCEKAX Pa3/IMYHbIX KNaccoB GyHKLUMOHAIbHOM NOXKapHOW onacHocTu (aanee
- MeTogmKa) ycTaHaBNMBAET NOPALOK onpeseneHns PacieTHbIX BE/IMYMH MOXKAPHOTO PUCKA B 34aHUSAX,
COOPYXKEHUAX W MOXKapPHbIX OTCceKax (ganee - 34aHWE) M PACNPOCTPAHAETCA Ha 34aHWA KIaccos
dYHKLMOHaNbHOW NOXKAaPHOKN ONacHOCTY:

1.1. @1 - 3aaHMA, npegHa3HaYeHHble A1 NOCTOAHHOMO NPOXMBAHUA U BPEMEHHOrO nNpebbiBaHuA
ntofen, B TOM Yyncne:

a) ®1.1 - 30aHUA AOLLKObHbIX 06pa3oBaTeNbHbIX OpraHusaLMin, cneumaan3npoBaHHbIX A0MOB
npecrapenbix M MWHBaAMAOB (HEKBapTMpPHble), 6ONbHULI, CNajbHble Kopnyca o6pa3oBaTesnbHbIX
OpraHM3aLni C Ha/IMYMEM MHTEPHATA U AETCKUX OpraHu3auui;

6) #1.2 - rocTUHULbI, 0BLLEXUTUA, CNanbHble KOpMnyca caHaTopMeB M AOMOB OTAbIXa obuwero TMna,
KEMMUHIoB, MOoTesIel U MaHCUOHATOB;

8) 1.3 - MHOrOKBapTUpPHbIE XKWU/ble A0Ma3;
r) 1.4 - oAHOKBAPTUPHbDIE KWN/ble 4OMA, B TOM YMCae BNOKMPOBaHHbIE;
1.2. ®2 - 34aHMA 3peNLLHBIX U KYyNbTYPHO-NPOCBETUTE/NbHbIX YYPEXKAEHWNNA, B TOM YUCE:

a) ®2.1 - TeaTpbl, KUHOTEATPbI, KOHUEPTHbIE 3abl, KAY6bl, UMPKN, CMOPTUBHbIE COOPYIKEHUA C
TpnbyHamu, 6MBAMOTEKM WU ApYyrMe yuperkAeHWa C PacyeTHbIM YMCAOM MOCAZOYHbIX MecT ANs
nocetTutenei B 3aKPbITbIX MOMELLEHNAX;

6) ©2.2 - my3eu, BbICTaBKM, TaHLEBa/bHblE 3a/bl U ApPYrMe NoLOGHbIE YUPEKAEHUSA B 3aKPbITbIX
NOMELLLEHUAX;

B) ®2.3 - TeaTpbl, KUHOTEATPbI, KOHLEPTHbIE 3a/bl, KNYObl, LMPKU, CMOPTUBHbLIE COOPYIKEHUSA C
TPUbYHamu, OUBAMOTEKM UM APYrMe YUYPEXKAEHMS C PaACYETHbIM YMC/IOM TMOCAZOYHbIX MecT and
noceTuTenein Ha OTKPbITOM BO3AYXE;

r) ®2.4 - myseu, BbICTaBKM, TaHL,EBa/bHbIE 3a/bl U ApyrMe nNoAobHble yuYperKaeHUa Ha OTKPbITOM
BO34YyXE;

1.3. @3 - 3paHUA opraHU3aumMii No 06CNYKMBAHUIO HAaceeHUs, B TOM YUC/E:
a) ®3. 1 - 3gaHns opraHM3aumii TOProsau;

6) ©3.2 - 3p4aHNA opraHn3ayuii 06LWECTBEHHOTO NUTaHNSA;

8) ®3.3 - BOK3abl;

r) ®3.4 - NONMKANHUKK M ambynaTopum;

A) ®3.5 - nomeuweHua AaA noceTuTenei opraHM3aumini 6bITOBOrO M KOMMYHa/IbHOrO
06CNY>KMBAHMA C HEPACYETHbIM YMC/IOM MOCaA0UHbIX MECT A8 NoceTUTenen;

e) 3.6 - U3KYNbTYPHO-0340POBUTENLHbIE  KOMMAEKCbI UM CMOPTUBHO-TPEHUPOBOYHbIE
yupexgeHus ¢ nomelieHnammn 6e3 TpubyH ans sputenei, 6biToBble NomeLLeHus, 6aHu;

1.4. ®4 - 3paHUs 0b6pasoBaTe/IbHbIX OPraHM3aLMi, HayYHbIX U NMPOEKTHbIX OpraHU3aumini, OpraHoB
YMpPaB/eHWA yUperKaeHUA, B TOM YncCAe:

a) ®4.1 - 3paHmMa obuweobpasoBaTenbHbIX OpraHM3auMii, opraHMsauunin  AOMNOAHUTENbHOrO



obpasoBaHua getei, npodeccnoHanbHbiXx 06pasoBaTesibHbIX OpraHn3aLui;

6) ®4.2 - 3paHMs 06pasoBaTeNbHbIX OpraHM3auuMin Bbiclwero o6pa3oBaHMA, OpraHU3auui
AOMNONHUTENBHOTO NPOPECCUOHANbHOTO 06pa3oBaHus;

8) ®4.3 - 30aHMA OpPraHoOB yNpPaBAeHUA YUYPEKAEHNN, NPOEKTHO-KOHCTPYKTOPCKUX OpraHu3aLunii,
MHPOPMALUMOHHBIX M PeaaKUMOHHO-U3AATENbCKMX OPraHu3auuii, Hay4dHbIX OpraHusaumini, 6aHKoB,
KOHTOpP, 0pUCOB;

r) ®4.4 - 3paHMA NOXKapHbIX Aeno;

1.5. ®5 - noKapHble OTCEeKM MNPOU3BOACTBEHHOIO WJIM CKNAACKOrO HasHauyeHMA C KaTeropuemn
NMOMELLEHWNI MO B3PbIBOMOXKAPHOM U MOXKapHoM onacHocTtu Bl - B4, T, [1, Bxoaawme B COCTaB 34aHUN C
dYHKUMOHANbHOW noapHoi onacHoctbio P1, d2, d3, d4, B ToM uncne P5.2 - cTOAHKM AanA
aBToMobuel 6e3 TeEXHUYECKOro 06CNYKMBAHUS U PEMOHTA.

(n. 1 B8 pea. NMpukasa MYC Poccmn o1 02.12.2015 N 632)

2. PacyeTbl NO OLEHKE NOXKAPHOIO PUCKA MPOBOAATCA MYTEM COMOCTABAEHUSA PACYETHbLIX BEIMYUH
MOXapHOro PUCKa C HOPMATUBHbIM 3HAYEHMEM MOXKAPHOIMO PUCKa, YyCTaHOBAEHHOro PepepasnbHbim
3aKoHOM OT 22 wwons 2008 r. N 123-®3 "TexHuuyeckun pernameHT o TpeboBaHWUAX MNOXKapHOM
6esonacHocTn" <*> (manee - TeXHUYECKUI periameHT).

<*> CobpaHue 3akoHoaaTenbcTBa Poccuiickonn depepaumm, 2008, N 30 (yactb 1), cT. 3579.

3. OnpegeneHne pacyeTHbIX BEIMYMH NOXKAPHOTO PUCKA OCYLLECTBAAETCA Ha OCHOBAHMUMU:

a) aHaNM3a NoXKapHO ONacHOCTU 34aHNA;

6) onpeaeneHns 4acToTbl PeannsaLmnmn NoXKapoonacHbIX CUTYaLUiA;

B) NOCTPOEHMA NoJsiei onacHbIX GaKTOPOB MoXapa A4/1A Pa3/IMYHbIX CLLeHapUEB ero passBuTus;

I') OUEHKU HOCﬂeACTBMVI BO3A€V1CTBMH OnacHbIX d)aKTOpOB noXkapa Ha mop,eﬁ Ana pasanyHbIX
CueHapues ero pasBnUTUA;

[l,) Hannuusa cuctem obecnedyeHus nomapHoﬁ 6esonacHoCTH 3[l,aHMl71.

4. OnpepeneHne pacyeTHbIX BeAWMYMH MOXAPHOTO PUCKA 3aK4YaeTcA B pacyeTe
WHAMBUAYANbHOIO NOXAPHOTO PUCKA ANA NOAEN, HAXOAAWMXCA B 34aHMU. YMCAEHHbBIM BbipaXKeHUem
WHOMBUAYANbHOTO MOMAPHOFO PUCKA ABAAETCA 4acTOTa BO3AEWCTBMA ONacHbiX ¢$aKTOpoB MNoOXKapa
(manee - OO®M) Ha 4yenoBeka, HaxogsAwerocAa B 34aHMU. MNepeyeHb O®I ycTaHoBNEH cTaTbeid 9
TexHuyeckoro pernameHTa. Pe3ynbTtaTbl U BbIBOAbI, NOJYYEHHbIE NPWU ONPeAENEHNN NOXKAPHOTO PUCKA,
MCnonb3ytoTca gna 060CHOBaHMA MapaMeTPOB U XaPaKTEPUCTUMK 34aHUNA, COOPYHKEHUNA U CTPOEHUM,
KOTOpble y4MTbIBAIOTCA B HacToALwen MeToauke.

(n. 4 B pea. MNpukasa MYC Poccum o1 12.12.2011 N 749)

5. Yactota Bo3geicteua OO®I onpegenserca ANA NOXapoomnacHOW cuTyauuu, KoTopas
XapaKTepusyeTca Hanbo bluei ONacHOCTbIO AR }KU3HM U 340P0BbA /I0AEN, HaXoAALWMNXCA B 3AaHUN.

6. Ana u,eneﬁ HaCTOHUJ,el‘;I MeToANKN UCNOABb3YIOTCA OCHOBHbIE MOHATUA, YCTAHOBAEHHbIE cTaTbel
2 TexHun4eckoro pernameHTa.

Il. OcHOBHbIE pacyeTHble BENYNHbI MHOUBUAYA/IbHOTO
NOXapHOro pncCKa



(8 pea. Mpukasa MYC Poccum o1 02.12.2015 N 632)

7. MHAMBMAyaﬂbeIﬁ I'IO)KaprIlZ PUCK OTBEYaEeT TDEGVGMOMY, ecnu:
H
QB S QB ’ (1)

H H _— 10—6 1.
rae QB - HOPMAaTUBHOE 3Ha4YeHNE MHANBNAYANNBHOTO NMOXXAPHOTO PUCKa, QB - rog -,

QB - pacyeTHas BEANYNHA UHANBUAYANbHOTO MOXKAaPHOIo PUCKA.

PacyeTHasa Be/MYMHA MHAMBUAYANbHOMO MOXKAPHOrO PUCKA B 34aHUN, COOPYKEHUWN U NOXKAPHOM
OTCEKe onpefenseTcs Kak MaKCMMasbHOe 3HAYeHWE MOXKAPHOro PUCKa M3 PAaCCMOTPEHHbIX CLLeHapueB
norkapa:

Qe = max {Qg,3,..., Qg)j,.., Qan}, (2)
rae Qg,i - pacyeTHan BeIMUYMHA NOMKAPHOIo PUCKa AN14 i-ro CLLeHapua noxapa,
N - KOIMYECTBO PacCMOTPEHHbIX CLEEHapUeB NOMKapa.

CueHapuii noxkapa npeacraBaseT coboil BapuaHT pasBMTMA MoXKapa C YY4ETOM MPUHATOrO mecTa
BO3HWKHOBEHMA U XapaKTepa ero pa3suTuA. CueHapuii noxapa onpeaensercs Ha OCHOBE AaHHbIX 06
06bEMHO-MNAHMPOBOYHbIX PELEHUAX, O PasMEeLLEeHMUM TOpHoYei Harpysku U naen Ha obbekTe. Mpu
pacyeTe paccMaTpPUBAIOTCA CLEHapMM NoXKapa, NP KOTOPbIX PeasnvsyroTca Hauxyawue ycioBusA A0S
obecneyeHnn 6e30NacHOCTM logei. B KauecTBe CLLEeHapPUEB C HAUXYALLIMMU YCIOBMAMM NOXKapa cneayer
paccmaTpuBaTh CLEHapuK, XapakTepusyemble Hambonee 3aTpygHEHHbIMU YCIOBUMAMM 3BaKyauuu
nopen u (unn) Hanbonee BbICOKOM ANMHAMMKOMN HapacTaHua ODM, a MMeHHO NoXKapsbi:

B MOMELLLEHWNAX, PAacCYMUTaHHbIX Ha eAMHOBpemeHHoe npucyTcTene 50 n 6onee yenosek;

B CUCTEMAX TOMELLEHNH, B KOTOPbIX WM3-3a pacnpocTpaHeHus ODM BO3MOXKHO 6bicTpoe
610KMpOBaHMeE NyTei 3BaKyaLmm (KOpPUAOPOB, 3BaKyaLMOHHbIX BbIXOA4O0B M T.4.). [pM 3TOM ovar noskapa
BblOMpPaeTcs B MOMELLEHUN MAJIoro obbema BOAM3M OT OAHOIO M3 3BaKYaLMOHHbIX BbIXOLOB, 1160 B
NoMeLLeHNN C BONbLIMM KOIMYECTBOM FOPHOYEN HArPy3KWU, XapaKTepU3yloLEenca BbICOKOM CKOPOCTbIO
pacnpocTpaHeHna NaameHu;

B MOMeELWEHNAX N CUCTEMAX I'IOMGLLI,EHMVI aTPUYMHOTIO TUNa;

B Cucrtemax I'IOMELLI,EHVIﬁ, B KOTOpPbIX WM3-3a Hep,OCTaTOLIHOI‘a I'IpOI'IYCKHOVI cnocobHocTH I'IYTeﬁ
9BaKyalu M BO3MOXXHO BO3HUKHOBEHUE NPOAONTKUTENIbHBIX CKonaeHum NHOAOCKUX NOTOKOB.

B cnyyasx, Korga nepeyvncsieHHble TUMbl CLLeHApUeB He OTpaKatoT Bcex ocobeHHOCTe 0ObeKTa,
BO3MOXHO PacCMOTPEHMNE UHbIX CLLEHApUEB NOXKapa.

B nomeweHun, umelowem aBa M 6osee 3BaKyaUMOHHbIX BbIXOAd, OYar noKapa cnemyet
pasmewaTb B6/M3M BbIXO4A, MMEIOLLEro HanbobLy MPOMNYCKHY cnocobHOoCTb. Mpn 3TOM AaHHbIN
BbIXOA, cYMTaeTcA 60KMPOBAHHbIM C MEePBbIX CEKYHA, NOXKapa, U NP onpeaeneHnn pacieTHOro BpemeHu
3BaKyaLMM He yYnUTbIBaeTCA.

B nomeweHnn ¢ ogHNUM 3BaKyaLLMOHHbIM BbIXOLOM BpemA 6I'IOKM|OOBaHMﬂ BblIXO4da onpeaenaerTca
pacyeToM.

CueHapuM no¥Kapa, He peasusyemble NpPYM HOPMAJIbHOM pPEXMME 3SKCMiyaTauuMum o0bbeKTa
(TepaKTbl, NoAXKOIN, XpaHEHME roptoYei HarpysKku, He NPeayCMOTPEHHOW HasHauYeHnem obbeKkTa u T.4.),



HE paCcCMaTpunBakoOTCA.

8. PacyeTHaa BeAnYMHa MHAMBUAYANbHOIO MOXKAPHOFO PUCKa AAA i-ro cueHapua noxkapa Qg B
3[@aHUAX, YKa3aHHbIX B NyHKTe 1 (3a WCKAOYeHMEM KNaccoB GYHKLMOHANBbHOW NOXapHOM OMacHOCTU
®1.1, 1.3, $1.4) paccumTbiBaeTca no dopmyne:

QB,i= Qn,i . (1 - Kan,i) . Pnp,i ) (1 - Pa,i) . (1 - Kn.a,i) (3)

roe Qqi - 4actoTa BO3HMKHOBEHMA MOXapa B 34aHUM B TeyeHWe roga, onpegendemas Ha
OCHOBAHMU CTAaTUCTUYECKUX AaHHbIX, NpuBeAeHHbIX B npuaoxkeHnn N 1 K Hactoawen Metoguke. Mpu
OTCYTCTBMM CTaTUCTUHECKOW MHPOPMaLMK AoNYCKaeTca NpuHMmaTh Qi = 4 -102 Ana Kaxk4oro 3gaHus;

Kan,i - KO3GPULMEHT, YUMTbIBAIOLWMIA COOTBETCTBME YCTAaHOBOK aBTOMATUYECKOIO MOXKapOoTyLUEHUSA
(manee - AVYI) TpeboBaHMAM HOPMATMBHBLIX AOKYMEHTOB MO MOXapHOW 6e30MacHOCTU. 3HayeHue
napametpa Kani npuHUmaetca paBHbiM Kani = 0,9, ecamn BbinonHaetca xoTa 6bl 04HO M3 cneayowmx
YC/IOBUIA:

3gaHMe obopygoBaHo cuctemoit  AYIl, cooTBeTcTByloWel TpeboBaHMAM HOPMATUBHbIX
AOKYMEHTOB N0 No*KapHoi 6esonacHocTy;

obopynoBaHue 3gaHua cuctemoi AYI He Tpebyerca B COOTBETCTBMM C TpeboBaHUAMMU
HOPMaTUBHbIX JOKYMEHTOB MO NOXKAapPHOM 6e30nacHoCTy.

B octanbHbIx cyyanx Kan i NPUHUMAETCS PaBHOW HYJIIO;

Pnp,i - BEPOATHOCTb NPUCYTCTBUA NtOAEN B 34aHUN, onpeaenaemasn U3 COOTHOLWEHUA Prpi = toynkui /
24, rae toyuky,i - BPEMA HaXOXKAEHMA NtoAel B 34aHMM B Yacax;

P5,i - BEPOATHOCTb 3BaKyaLun Ntoaew;

Knsi - KO3QOMUMEHT, Yy4YMTbIBAIOWMIA COOTBETCTBME CUCTEMbI MPOTMBOMOXKAPHON 3aLUUTHI,
HanpaB/ieHHOMW Ha obecnevyeHMe 0Oe30MacHOM 3BaKyauuum AAen Npu  NoXKape, TpeboBaHMAM
HOPMATUBHbIX JOKYMEHTOB NO NOXapHOM 6e3onacHoCTH.

9. BepoATHOCTb 3BaKyaLuMm F’a’i M3 30aHMI, YKa3aHHbIX B NyHKTE 1 (33 UCKAOYEHMEM 34aHWIA

KnaccoB PpyHKUMOHaNbHOM NoXKapHow onacHoctn 1.1, #1.3, d1.4), paccumTbiBaloT Nno popmye:

8-t -
0999 - ——> * ecmm t, <08 -t, <t +t, ut, < 6wmuH

HD

WP, =40999, ecmmt +t, <08t ut, < 6muH , (4)

0,000, ecnmt, > 0,8 - t;, umm t, > 6 MuH

rae tp - pacyeTHOE BpemMA 3BaKyauunm }'II'OAEIZ, MWH,;

tm - BpémA Ha4asia 3BakKyauuu (VIHTepBafI BpemMeHN OT BO3HUKHOBEHMA NOXapa A0 Hayana

3BaKyaLUuu floaei), MUH;

t6n - BpemA OT Ha4dasa noxapa 40 6}'IOKMpOBaHMFI 9BaKyaLMOHHbIX HYTEVI B pe3ynbraTte

pacnpocTpaHeHus Ha Hux OO, umelowmx npeaenbHO AOMNYCTUMblE ANA Ntogei 3HadeHua (Bpems
6/10KMpPOBaHMA NyTel 3BaKyaLUnn), MUH;



tcx - Bpema CcywecrtBoBaHUA CKOMNeHuM mo,u,eﬁ Ha y4aCTKax nytu (FII]OTHOCTb NHOACKOro nNnOTOKa

Ha NyTAX 3BaKyaLMmn npesblwaeT 3HadeHne 0,5 m?/m?).

10. PacyeTHOe Bpems 3BaKyauuu noaen '[p M3 NOMelLLLeHUI 1 34aHNi onpeaenaeTca Ha ocHoBe

MOAE/IMPOBaAHNA ABUKEHUA NI0AEN A0 BbIXOAA HAPYXKY OAHUM U3 caeayoumx cnocobos:

Nno YMpoOLEHHON aHaNUTUYECKOW MOoAenu AOBUMKEHWA NI0ACKOro NOTOKa, npuBeaeHHOW B
npunoxeHun N 2 K HacToAwen MeTogukKe;

no maTemaTMyeckol MmoAenn WHANBUAYaNbHO-MOTOUYHOrO ABUMKEHUA flodeid U3 3aaHuA,
npuseaeHHo B NpuaoxeHnn N 3 K HacToAwen MeToauKe;

Nno WMMUTALUMOHHO-CTOXAaCTUYECKON MOAENN [ABUMKEHUA JOACKUX MNOTOKOB, NPUBEAEHHON B
npunoxeHuu N 4 K HacToAwen MeToauke.

Bbibop cnocoba onpeaeneHna pacHeTHOro BPemeHM 3BaKyaluu NPOM3BOAMTCA C YYyeToM
cneumdumyeckmx ocobeHHOCTen 06bEMHO-MNAHUPOBOYHbIX pelleHuid 34aHuA, a TaKke ocobeHHocTel
KOHTMHIeHTa (ero oAHOPOAHOCTU) NtoAel, HaXOAALMXCA B HEM.

Mpn onpepeneHMn pacyeTHOro BPEMEHWM 3BaKyaUUWM YUYUTbIBAIOTCA JAaHHble, MpuBefeHHble B
npunoxeumn N 5 K HaCTOﬂU.LeVI MeToguKe, B YAaCTHOCTU NPUHUMMNbI COCTaBAEHUA pacquHoﬁ CXeMbl
3BaKyauuun J'II-O[],EVI, napameTpbl ABUNXKEHUNA J'II-OAEVI Pa3/INYHbIX rpynn MO6MJ'IbHOCTVI, a TaKXe 3Ha4vyeHuA
I'IJ'IOLLI,&LI,QVI FrOPU30HTA/IbHbIX I'IpOGKLI,VIVI Pa3/IMYHbIX KOHTUHTEHTOB ﬂl‘Oﬂ,GVl.

11. Bpemsa Havana sBakyaumu '[H onpeaensaeTca B COOTBETCTBUM € NyHKTOM 1 npunaoxeHna N 5 K

D

HacToAwen MeToauke.

12. Bpema ONOKMPOBaAHWA MyTel 3BaKyauuu t6n BblUMC/IAGTCA [MyTeM pacyeTa BpeMeHu

AocTuxeHnsa OPMN npeaenbHO JONYCTUMBIX 3HAYEHWI Ha 3BaKYaLMOHHbIX MYTAX B Pa3/INUYHbIE MOMEHTbI
BpemeHu. MopagoK NpoBeAeHMA pacyeTa M MaTeMaTMYECKMEe MOALENU ONA onpeaeneHus BpemeHu
6/10KMpPOBaHMA NyTe 3BaKyauum onacHbiMM GaKTopaMu MoXKapa npueBedeH B npuaoxeHun N 6 K
HacToalwen MeToaukKe.

13. KoaddpuumeHT, yuuTbiBalOWMIA COOTBETCTBME CUCTEMbI MPOTUBOMOMKAPHON  3aLUUTHI,
HanpaB/ieHHOMW Ha obecneyeHMe 0Oe30MacHOM 3BaKyauuMu Aogen nNpu  noxkape, TpeboBaHUAM
HOPMATUBHbIX OKYMEHTOB MO NOXKapHOI 6e3onacHocTH, Kqsi paccuntbiBaeTca no dopmyne:

Kns,i=1-(1 - Koeni* Keoys,i) (1 - Kogw,i * Knpns,i), (5)

roe Koewi - KO3OOUUMEHT, YYMTbIBAlOWMI COOTBETCTBME CUCTEMbI MOMAPHON CUrHaINM3aLUK
TpeboBaHMAM HOPMATUBHbIX SOKYMEHTOB MO MOXKapHOI 6e3onacHoCTY;

Kcoys, - KO3DDULMEHT, yUUTbIBAIOLLMIA COOTBETCTBME CUCTEMbI OMOBELLEHUA NoAel O noXape u
ynpaBneHua 3Bakyauuein nwogeit, TpeboBaHUAM HOPMAaTUBHbLIX AOKYMEHTOB MO  NOMKapHOWM
be3onacHocTu;

KI‘ILI,B,i - KOZ—)d)dJMLI,MEHT, yLIMTbIBaIOLLI,Mﬁ COOTBETCTBMNE CUCTEMDI I'IpOTVIBOLI,bIMHOVI 3alUThbI
TPEGOBaHMﬂM HOPMATUBHbIX OKYMEHTOB NO FIO)KapHOf/'I 6e3onacHOCTW.

Mopsaok oueHKM NapameTpoB Kosw,i, Kcoys,i M Knps, npuBeaeH B pasaene |V HacTosAweln Metogmku.

14. PacyeTHasa BeAnYMHA UHOUBUAYANBHOTO NOX¥apHOro pucka Qg ANA i-ro cueHapua noxapa B
34aHUAX Knacca QYHKUMOHaNbHOM noxapHoh onacHoctn ®1.1, $1.3, ®1.4 paccuuTbiBaeTca nNo

dopmyne:



Qs,i = Qn,i [1-(Psi+ (1 -Ps,) Pcn,i)], (6)

rae Qn,i - 4aCTOTa BO3HMKHOBEHUA NOXapa B 34aHNN B Te4eHUe roga, onpeagenaerTcd Ha OCHOBaHUU
CTaTUCTUYECKNX OaHHbIX, NpUBEeAEeHHbIX B npuaoxeHnn N 1k HaCTOFILLI,Eﬁ MeTtoauke;

P,, - BEPOATHOCTb 3BaKyaLMu N04EN;
Pcn,i - BEPOATHOCTbL CNAaceHMs 04N,

15. BepoAaTHOCTb 3BaKyaumn P,; 3 3g4aHMin Knacca GyHKUMOHaAIbHOM NoxkapHon onacHoctn 1.1,
®1.3, 1.4 paccunTbiBatoT No popmyne:

N,.—N .
= PN Hed8, i 0’999’ (7)

i

3,1

roe Nz,i - obLLee KONMYECTBO Nt0LeN, 3BaKyUPYIOLLMXCA B PaCCMaTPMBAEeMOM CLEHAPUK;

N

BCEM Yy4yacTKam nyTel 3Bakyauuu NwoAein, He ycnesBlIMX MOKUHYTb YKasaHHbIA Yy4yacTOK 40 ero
6/10KMpPOBaHMA onacHbiMK paKTopammM noxKapa (ana KoTopbiX tp + tuws > 0,8 - t6,), M NOAEN, NnonaBWKUX B
CKOMNeHUe NPOoA0/IKUTENbHOCTbIO Bonee 6 MUH (te > 6 MUH);

- KO/IMYECTBO He 3BaKyMpoBaBwWMXcA Nogei. Onpepensetca nytem CYMMMPOBaHWUA Mo

Hed8,i

tp - pacueTHoe Bpemsa 3BaKyaLun aoaein, MuH (onpeaenseTcs B COOTBETCTBMM C nyHKTom 10);

tw, - BpPemMA Hayana 3BaKyauuun (MHTepBan BPEMEHM OT BO3HMKHOBEHMA MNOMKapa 40 Hayana
3BaKyaLuuu ntoaeit), MUH (onpeaenseTca B COOTBETCTBUM C MyHKTOM 11);

ten - Bpema OT Hauyana nosKapa A0 6/0KMPOBaHMA 3BAKYaUMOHHbIX MNyTeld B pesynbraTte
pacnpocTpaHeHus Ha Hux OO, umelowmx NpeaenbHoO AONYCTUMblE ANA Ntogei 3HadeHusa (Bpems
6/10KMpOBaHMA NyTel 3BaKyaunn), MMH (onpeaenseTca B COOTBETCTBUM C MyHKTOM 12);

tex - BDEMSA CYLLECTBOBAHMA CKOMIEHUI Nt0AEN Ha ydacTKax nyTu (NAOTHOCTb IOACKOrO NOTOKa Ha
NyTAX 3BaKyaLMm npesbiwaeT 3HayeHune 0,5 m?/m?).

16. BeposaTHocTb cnaceHus Pcn onpeaensetca no popmyne:
P<:n,i =1- (1 - Kn.a,i)(l - I'<CI>I'IC,i)(1 - Kd),i)(l - Kas,i); (8)

roe Knsi - KO3pOUUMEHT, YyUYWUTbIBAIOWMIA COOTBETCTBME CUCTEMbI NPOTUBOMOMNKAPHOW 3aLLMTI,
HanpasBiAeHHON Ha obecneyeHne 6e30MacHOM 3BaKyauuu Anogeli npyu  noxape, TpeboBaHUAM
HOPMaTMBHbIX AOKYMEHTOB MO NoapHoi 6esonacHocTk, onpegensaetca no popmyne (5);

Konci - KO3OOUUMEHT, yunTbiBAlOWMI AUCAOKALUMIO MNOAPa3aeNeHUd MNOXKapHOM OXpaHbl Ha
TEPPUTOPUN NOCENEHUIA U TOPOACKUX OKPYroB, MpUHMMaeTcs paBHbiM Konci = 0,95 B cayyae
COOTBETCTBUA ee TpeboBaHUAM TexHUYECKOro pernameHTa M HOPMATUBHbIX AOKYMEHTOB MO MOXKAPHOM
6e3onacHocTH. Mpn aTom Bpemsa teni MPUHUMAETCA B COOTBETCTBMM C PAcYETOM MO MPUIOKEHUIO 6 K
HacToAwen MeTooMKe p[NA [AHHOMO CUEHapuA pasBUTUA noxKapa. B ocTanbHbix cayyaax Konc,
NPUHUMAETCA PABHON HyLO.

Koi - KO3bOUUMEHT, yuuTbiBalOWMN Knacc PYHKUMOHANbHOM MNOXApHOMN OMAaCHOCTU 34aHMUA.
3HauveHue napameTpa Ky NpuHMMaeTca pasHbIM Kg,i = 0,75 B cheaytolumx cayvasx:

ANA 34aHui Knacca ®©1.1 B cnyyae cobaogeHusa TpeboBaHMI HOPMATMBHBIX AOKYMEHTOB MO



no>+<apH0171 6e30nacHOCTH K OCHalWEeHUIo NepBnYHbIMU CPeaCTBaMU NOKAPOTYLUEHUA;

ANnA 3paHui Knacca ®©1.3 B cayyae cobnogeHus TpeboBaHUI HOPMATMBHBIX AOKYMEHTOB MO
noapHowu 6e30nacHOCTU K YCTPOMCTBY aBapUHbIX BbIXOAOB;

AnA 3a4aHni kKnacca ®1.4 - Bo Bcex cayyanx;
B ocTanbHbIx cayydanx gns 3gaHnin knaccos @1.1. 1.3 Kg,i NpMHUMAETCA PaBHOM HYAHO;

Kss,i - KO3OPUUMEHT, yUNTBIBAIOLLMIA COOTBETCTBME MNYTE 3BaKyaumm TpeboBaHMAM HOPMATUBHbIX
OOKYMEHTOB MO NOXapHOW 6e30NacHOCTMH.

3HayeHne napameTpa K.z NpuHUMaeTcs paBHbiM Ksgi = 0,8 B cnyyae cobntoaeHuns tpeboBaHuUi
HOPMATUBHbIX LOKYMEHTOB NO NOXKapHOI 6e30MacHOCTU K NYTAM 3BaKyaLUK.

B ocTanbHbIx cayydanx Ksei NPUHMMAETCA PaBHOM HytO.

[ll. MopagoKk npoBeaeHUA pacyeTa MHANBUAYANbHOTO
NOKapHOro pucka

AHann3 noXapHoi onacHOCTK 34aHuA

14. Ons npoBeAeHUsA aHaM3a MOMKAPHOM OMACHOCTU OCYLLECTBASETCA COOpP AaHHbIX O 34aHUM,
KOTOPbI BKAIOYAET:

06'bEMHO-I'II'IaHMpOBOHHbIe peweHna;

TennodusnYecKMe  XapaKTEPUCTMKM  OrpakAaloWMX  KOHCTPYKUMA U pasMeLLeHHOro
obopyaoBaHus;

BU/, KOJIMYECTBO U pasMeLLEHME ropioUMX BELLLECTB U MaTepUasios;
KOJIMYECTBO M MeCTa BEPOATHOIO pasmelLeHWa Noaei;

CUCTEMbI NOXKAPHON CUTHANU3ALMM U NOXNKAPOTYLUEHWUS, NPOTUBOALIMHOM 3aLWMTbI, ONOBELLEHWUA
NtoZeN 0 NOXKape u ynpas/eHNs aBakyaumen ntogen.

15. Ha ocHoBaHuu NONYy4YeHHbIX AaHHbIX NPON3BOAUTCA aHA/NIN3 nomapHoﬁ OnacHOCTH 34aHUA, Npn
9TOM YYUTbIBAETCA:

BO3MOXHaA AMHAMUKa Pa3BUTUA NOXKapa;
COCTaB M XapaKTepPUCTUKMN CUCTEMbI NPOTUBOMOXKAPHOW 3aLLMTbI;

BO3MOHble nNocneacTsnA BOB,D,EVICTBMFI NnoXapa Ha mop,eﬁ N KOHCTPYKUUUN 30aHNA.
Onpep,eneHme YacCTOoTbl peain3aumn NoXKapoonacHbIX cmyau,mﬁ
16. YactoTa peannsaunmn noxKapoonacHbIX cmyau,mﬁ onpeaenaeTca 4YacTOTON BO3HMKHOBEHMUA
noxapa B 34aHMUKN B TedeHne roga. lNopagok onpegeneHua 4actoTbl BOSHUKHOBEHUA MOXapa B 34aHUU

npueeaeH B pasaene Il HacTosweln MeToguKku.

MocTpoeHue nosiei onacHbIX GaKTOPOB NOXKapa 4NA Pa3AUUHbIX
CLLeHapu1eB ero passBuTUA

17. Qna nocTpoeHWa nosei onacHbix (aKTOPOB MOKapa MNPOBOAMTCA 3KCMEPTHbIN Bblbop



CUeHapus WAM CcueHapueB MoXapa, MNPM KOTOPbIX OXWAAITCA Hauxydwue nocneacTsmna Ans
HaxoAAWMXCA B 34aHUN Nlloael.

q)OpMyIIMpOBKa CUEHapuA pa3BnUTUA NOXKapa BKAKOYaET B cebs cneayrouime sTanbl:
Bbl60p MeCTa HaXxoXXAeHNA NepBOHAYa/IbHOIo o4ara no*apa v BaKOHOMepHOCTeVI €ro passunTuA;

3aJaHne pacyeTHon obnacTn (BblIbop paccmaTpMBaemol MpPU pacyeTe CUCTEMbl NMOMELLEHWN,
onpeaeneHne y4ymTbiBaeMblX NPU pacyeTe 3/1eMEHTOB BHYTPEHHEN CTPYKTYPbl MOMELLEHWUIN, COCTOAHMA
npoemos);

3aflaHMe NapameTpoB OKpY)Kalollei cpedbl M HayaibHbIX 3HAYeHUI MapamMeTpoB BHYTPU
NoMeLLLEHNIA.

B cooTtBeTcTBMM C nNpunokeHnem N 6 K HacTosweln MeToauke popmyampyeTca maTemaTmyeckas
MOZe/1b Pa3BMTMA NOXKAPa U NPOBOAUTCA MOAENNPOBAHNE €ro AMHAMUKN PA3BUTHA.

Ha ocHOoBaHMM pe3y/nbTaTOB PacyeToB OCYLUECTBAAETCA MOCTPOEHME MoJjiei onacHbiX GakTopos

noapa v onpeaenseTca 3HaueHne BpemeHu 610KkMpoBaHua nyTeii sgakyaumnmn OdnN T .

OueHKa I'IOCI'Ie,CI,CTBMﬁ BO3A€V1CTBMH OnacHbIX d)aKTOpOB no<apa
Ha J'II'OAEVI ANnAa pa3nnyHbIX CLueHapmnes ero passntuA

18. OueHKa nocnieAcTBUiA BO3OENCTBMA OMacHbiXx GaKTOPOB MOXKapa Ha Jogei 3aK/alo4yaerca B
onpeaeneHnn BePOATHOCTM 3BaKyaLUnn NtoLei 13 34aH1A Npu noxape.

BeposATHOCTb 3Bakyauuu nogen onpegenserca no dopmyne (3) Ha OCHOBe COMOCTaB/IEHMA
3HaUYEeHU BPEMEHWN 3BaKyauuu aogen u BpemeHu bOJIOKMpPoBaHMA MNyTel 3BaKyalUUM OMacHbIMU
daKkTopamm noxkapa.

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

[nsa onpefseneHna pacyeTHOrO BPEMEHU 3BaKyauuu noaein tp B COOTBETCTBUM C NPUIOXKEHUAMMU

N N 2 - 5 K HacToAwel MeToanke onpedenaeTca moAe b 3BakyaUuuu Aoaen M3 34aHuA, NPOBOANTCA
NOCTPOeHMe pacyeTHOM CXeMbl 3BaKyalMM U OCYLLLECTBAAETCA MOAEeIMPOBaHUE 3BaKyaLUn noaei.

19. B cooTBeTcTBUM C pasaenom |l HacToAwen MeToanKn NposBoauTca onpeaeneHne pacyeTHou
BE/IMYMHbI UHANBNAYAIbHOTO NOMKaPHOIo PUCKa QB M CONOCTaB/eHME ee C HOPMATMBHbIM 3HaYeHNeM

H
WHAMBMAYaNbHOTO NoxapHoro pucka Qg .

YyueT Hanmumns cuctem obecneyeHuns nomapHoﬁ
6esonacHocTH 34aHNA

20. Hannume cucrtem obecneyeHms norkapHoi 6€30nacHOCTM 34aHMA YyYUTbIBAETCA B COOTBETCTBUM
c dopmynon (4) n nonoxkeHmamu pasgena IV HacToswwen MeToaAnKM.

BroK-cxema, WANIOCTPUPYIOWAa MOPALOK MPOBEAEHUA pacyeTa WHAMBWUAYASIbHOTO MOXKapHOro
pWCKa, NpeacTaBneHa Ha pwc. 1.

/ /

/ AHAJIM3 MOXapPHOM ONAaCHOCTM 3maHus /

/ /

\/

OnpemejieHMEe YaCTOTH peajiM3alMM IOXapPOOIACHHX CUTYyaL UM



\/

[locTpoeHMe IOJIel ONacHHX (akTOpPOB IoXapa

Beibop cueHapmsa noxapa
dopMyIMPOBKA MaTeMaTUUYECKOM MOHesM UM MOIeJIMPOBaHUE
OVHaMUKM Pa3BUTHUA HIOXapa
[IocTpoeHMe MOJIeM ONaCHBEX (aKTOPOB IHOXapa
OnpenejieHMe BpeMeHUu OJIOKMPOBaHMUA NyTeM sBakyalumn

Paspaborka \/

IOTIOJIHUTEJIb HEIX

MIPOTUBOIMOXAPHEIX OLeHKa MOCJENCTBUM BO3OEMCTBUSA OMNACHHX (GaKTOpPOB
MEPONPUATUN noxapa Ha Jwoney

/\ dopMYyIMPOBKA MATEMATUUECKOM MOIEJN U

MOOENMPOBaHMe 3BaKyaluuM JIOOEeM U3 3IaHUI
opM Imoxape
OnpenejieHMe BpeMeHU OJIOKMPOBAHMA NyTeM sBakyalumn
PacueT BEPOATHOCTM 3BaKyaluM JIOIOeM

| \% |

| PacuyeT BEJIMUMHBE MHIOMBUIYAJBLHOTO
[IOXapHOTO PUCKA

| PacueTHOEe 3HadveHMEe NOXapHOTO PacueTHOEe 3HadveHMEe NOXapHOTO |
pMUCKa NpPEeBHIAaeT HOPMATMBHOE pMYCKa He IMpeBHIlaeT HOPMaTMBHOE
| BeIBOI @ BeIBOI @ |
IIOXapPHBEIM PUCK IPEeBHIAET IIOXAPHEIM PMCK HE IIpEeBHUAET
| OONYyCTHUMOE BHAaUYeHUEe OONyCTHMMOE 3HAa4YeHUe |

Puc. 1. Nopagok npoBeseHUn pacyeta UHANBUAYANbHOTO
MOKapHOTro PUCKa

IV. Mopsaok pa3paboTkM L4ONONHUTENbHbIX
NPOTUBONOXKAPHbIX MEPONPUATUIA NPU ONpeaeeHNN pacieTHoOM
BE/IMYMHbBI MHONBWUAYANBHOTO NOXKAPHOro PUCKA

21. B CNly4ae, eCnn pacyeTHaA Be/IMYNHA UHAUBUAYA/ZIbHOTO MOXAPHOIo PUCKa MpesBblllaeT
HOpPMaTMBHOE 3Ha4YeHWe, B 34aHUKN cneayetr npeaycMoTpeTb AO0NOJIHUTENbHblE MPOTUBOMNOXAPHbIE



MeponpuATUA, HanpaB/siEHHblE HAa CHUXXEHUE BENIMYNHDBI MOXKAPHOIo pucKa.

K YNCny NpPoTUBONOKAPHDbIX MepOHpMHTMﬁ, HaMpPaB/IEHHbIX Ha CHUXXeHWE BE/INYNHbI NOXKAPHOro
PUCKa, OTHOCATCA:

npUMeHeHne OOMNOJIHUTENbHbBIX 06BEMHO-M/TAHNPOBOYHbIX peLeHni n CPeAcTs,
obecneynBaroLLMX OrpaHUYeHNe PacnPOCTPaHEHUs NOXKapa;

YCTPOMCTBO AOMNOAHUTENbHbIX 3BaKyaLMOHHbIX NyTel U BbIXOA0B;

YCTPOMCTBO CMUCTEM OMOBELLEHUA Jlo4en O ToXape W ynpaBiaeHUs 3BaKyaumen nogen
NOBbILLIEHHOTO TUN3;

OpraHusaums NoaTanHomn aBakyauum noaen us 3gaHus;
NPUMeHeHNe CUCTEM MPOTUBOAbIMHOM 3aLLUTbI;
YCTPOICTBO CUCTEM aBTOMATMUYECKOTO MOXapoTyLIEHUS;

OorpaHWYeHMe KO/IMYecTsa JIloAel B 34aHUM A0 3HadyeHWui, obecneymBatowmx 6e30MacHOCTb UX
3BaKyaLWUKn 13 3aaHuA.

3bPEKTUBHOCTb AOMNONHUTENbHBIX MPOTMBOMNOMKAPHbLIX MEPONPUATUI AO0MKHA NOATBEPKAATbCA
NOBTOPHbIM PAacYETOM Be/IMYMHbI MHAMBUAYANbHOTO NOMKAPHOIO PUCKa.
(n. 21 B pea. MNpukasza MYC Poccum o1 12.12.2011 N 749)

22. 3¢bdEKTUBHOCTb KaXKAOIO0 M3 MEPEYUCNEHHbIX Bbllle MPOTUBOMOMKAPHbLIX MEPONPUATUI

onpeaenseTca creneHblo BaMAHMA Ha napametpul t, t. 1 a ANA cUCTeMbl MOMKapHOM

p 7’
CUrHannsauum, I'IpOTVIBO,CI,bIMHOﬁ 3alnTbl U CUCTEMDbI OnoBeLlWeHnA I'IPOLI,GVI npun noxape n ynpasaeHuA

K

HO /

3BaKyaLeil ntogeit Takxke napametpamu K

o6+ ~coyn Y Knm-

3HayeHne napametpa K npuHMmaetca pasHbim K = 0,8, ecnn BbINoAHAETCA XOTA 6bl

0o0H,1 0o0H,1

04HO M3 CAeAyoWNX YCAOBUIA:

34aHne O60pyAOBaHO cuctemon nomapHoﬁ CUTHAIN3aLUuUn, COOTBeTCTByPOUJ,E'ﬁ Tpe6OBaHMﬂM
HOPMaTUBHbIX AOKYMEHTOB NO nomapHoﬁ 6e30I'IaCHOCTM;

060py,CJ,OBaHVIe 34aHnA cMctemon nomapHoﬁ CUrHannsaumm He Tpe6yeTcr-| B COOTBETCTBUUN C
TPE6OBaHMﬂMM HOPMATUBHbIX OOKYMEHTOB NO nomapHoﬁ 6e3onacHOCTH.

B octanbHbIx caydasax K NPMHUMAETCA PaBHOM HYy/O.

00H,1

(n. 22 B pep, Mpukasza MYC Poccum o1 12.12.2011 N 749)

23. MpumeHeHMe B KayecTBe AOMOJIHUTE/NIbHOIO MPOTMBOMNOXAPHOIO MeponpuATMA o0b6beMHO-
NJIAaHUPOBOYHBIX pelleHuid u cpencts, obecneumBaloWnx OrpaHMYeHME pPaCNPOCTPAHEHMA MNOXKapa,
pocturaetca obecneyeHMemM HOPMUPYEMbIX NPEAENOB OFHECTOMKOCTM U MOHUMKEHHOW MNOXKapHOWM
0ONacHOCTU 0B/IMLLOBOYHBIX CTPOUTE/IbHbBIX MAaTEPMAIOB, UCMOJIb3YEMbIX B OrpPaxKAatoLMxX KOHCTPYKLMAX
NomeLLeHUs, B KOTOPOM Haxo4MTCA BEPOATHbIN odar noxapa.

CreneHb BAMAHUA AAHHOMO AONOJIHUTENBHOrO NPOTUBONOXAPHOIo MeponpuATMA Ha ANHAMUKY

PacnNpoCTpaHEHNA NOXapa WU, COOTBETCTBEHHO, 3HAYeHWE MNapaMeTpa tﬁn onpegenaeTca nytem

nposeaeHMA MNOBTOPHOro pacyeTa t6n nocne BHeCeHUA COOTBETCTBYHOLWUX M3MEHEeHUN B cxemy

O6'b€MHO-I'IJ'I3HMpOBO‘-IHbIX peUJEHMﬁ 340aHUA.



24, |_|pl/| NMPpUMEeHeEHUN B KadectBe AONOJIHUTE/IbHOTO MNMPOTUBOMNOMXAPHOIoO MeponpuAaTuA
yCTpOVICTBa AONO/THUTE/IbHbIX 3BaKyaLlMOHHDbIX FIYTeVI 1 BbIXO40B cneayetT BbiNO/IHUTb ﬂOBTOprIﬁ pacyer

Mo OLLeHKe napameTpa tp C YY4ETOM OTKOPPEKTUPOBAHHbIX 06 bEMHO-NIAHMPOBOYHbIX PELLEHUN.

25. I'IpM npuMmeHeHnn B KadectBe AONOJIHUTE/IbHOIO MNPOTUBOMNOXKAPHOIO MEPONpPUATUA
yCTpOVICTBa Cncrembl onoseulleHnA ﬂI-O,CI,EI\;I O NOoXape 1 ynpasaeHnA 3Ba+<yau,me171 ﬂI'O,D,Eﬁ NOBbIWEHHOIO

TUNa cneayeT BbINOHWUTL NOBTOPHBIMA PacyeT Mo oueHKe napameTpa tp C y4eTom nepepacnpemeneHus

MOTOKOB 3BAKYMPYIOLWMXCA U W3MEHEHMA CXeMbl 3BaKyauuMm B 3aBMCMMOCTM OT CUEHapues
BO3HWMKHOBEHMA W Pa3BUTMA MOXKapa W, COOTBETCTBEHHO, aNroputma ¢GYHKUMOHWPOBAHMA CUCTEMBI
ONOBELLEHUA NHOLEN O NOXKAPE M yNpaBAeHUEM 3BaKyaLMn NOAEN.

3naueHve napametpa K gy, ; npunnumaetca pasueim Koy, = 0,8, ecan Boinonnsetca xots 6o

OZHO U3 CAeayoLLNX YCI0BUI:
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

3gaHMe 0bopynoBaHO CUCTEMON OMOBELLEHMA NOAEN O MoXKape W ynpaB/ieHWs 3BaKyauuen
NtoAen, CooTBETCTBYOLWEN TPeboBaHMAM HOPMATUBHbIX AOKYMEHTOB N0 NOXKapHoK 6e3onacHoCTY;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

obopynoBaHWE 34aHWMA CUMCTEMONM OMOBELLEHWA NIOAEN O MoXape W ynpaBiAeHMs 3BaKyauuen
nogen He Tpebyetca B COOTBETCTBMM C TPebGOBAHMAMM HOPMATUBHBLIX OOKYMEHTOB MO MOXKapHOW
6esonacHoCTw.
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

B ocTtanbHbIX cnyyanx KCOy3,i NPUHMMAETCA PaBHOW Hy/O.
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

26. BnvaHMe cuctembl NPOTUMBOALIMHOM 3alLUTbl Ha ypoBeHb obecrneyeHHOCTH 6e3onacHomn
3BaKyaUuM A0aei nNpu noxape OUEeHWBAeTCA MOCPEeACTBOM pacyeTa 3HauvyeHus '[6JT C yyeTom

TEXHUYECKMX XaPaKTEPUCTUK MNPUMEHAEMOro BEeHTUAALMOHHOTO 060pyAoBaHMNA MPOTUBOLLIMHOM
3awmTel. MNoabop napameTpoB BEHTUASLMOHHOIO 0OOPYAOBAHWA OCYLLECTBASETCA B COOTBETCTBUM C
HOPMaTMBHbIMU [AOKYMEHTaMM MO MOXKapHol 6e3onacHocTw. Mpu 3TOM ANS BbINOJIHEHUSA PacyeToB
cnenyeT NPUMEHATb 30HHYIO (30HA/IbHYI0) MM MOJIEBYIO MOZEN.

3Hauenune napametpa Kij5; npunumaerca pasueim K5 = 0,8, ecam binonusetca xota 6bl

04HO 13 CNeAyloLLMX YCI0BUNA:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

30aHMe 060pyAoBaHO CMCTEMOM MPOTMBOALIMHOWM 3alUMTbI, COOTBETCTBYHOLLEM TpeboBaHMAM
HOPMaTMBHbIX 4OKYMEHTOB MO NoapHoi 6esonacHocTy;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

obopypoBaHMe 34aHMA CUMCTEMOWN NPOTUBOALIMHOM 3almTbl He TpebyeTca B COOTBETCTBMM C
TpeboBaHMAMM HOPMATUBHDBIX JLOKYMEHTOB MO NOXapHOM 6e3onacHoCTy.
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

B ocTtanbHbIX cnyyanx Kn}:[3,i NPUHUMAETCS PABHOWN HYIO.
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

27. OrpaHuyeHne KonuyecTtsa loael B 34aHUKN A0 3HaveHui, obecneunsatowmx 6e3onacHOCTb MX
3BaKyaUMM W3 34aHUA MpPM MNOXKape, Y4YMTbiBaeTcA MOCPeACTBOM MOBTOPHOrO pacyeTa 3HayeHus

napameTpa tp npu CyuwlecTeyromnx O6'beMHO-I'II'IaHMpOBO‘-IHbIX peweHnAax n orpaHM4eHHOM 3Ha4YeHNN



KO/IN4YECTBa 3BAKYUPYOLWNXCA MPU NOXKape.

28. [Ona nonydeHMa UCXOAHbIX AaHHbIX, HeobXoAMMbIX ANA NPOBeAEeHUs pPacyeTos,
npeaycMoTpeHHbIX HacToAwen MeToauMKoW, cnedyeT WCMNOAb30BaTb CMNPaBOYHbIE  UCTOUYHUKM
MHPOPMaLMKN U NPOEKTHYIO AOKYMEHTALMIO 34aHUA.



CTATUCTUYECKUE OAHHbBIE

O YACTOTE BO3HMKHOBEHWA MOXAPA B 30AHNAX

CnnCcoK U3meHaLWwmx AOKYMEHTOB

(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)

N HanmeHoBaHue 3aaHnA YactoTa
n/n BO3HMKHOBEHMA
noxapa B Te4yeHune
roga

1. | ObweobpasoBaTesbHble OpraHM3aLmm 1,16 - 1072

2. | OpraHu3auum HavyanbHoro npodeccMoHanbHOro obpasoBaHmn 1,98 - 102
(npodeccmoHanbHoe TEXHUYECKOE YUYUULLE)

3. | OpraHusaumm cpegHero npodeccroHanbHoro obpasosaHma (cpeaHee 2,69 - 107
cneumanbHoe yyebHoe 3aBegeHune)

4. | [dowKonbHble 06pa3oBaTe/ibHble OpraHn3aumm 1,3-10°3

5. |[deTckne 0340poBUTENbHbIE Nareps, NeTHUe AeTCKMe Aayumn 1,26 - 1073

6. |CaHaTopuun, 4OMa OTAbIXa, NAHCUMOHATDI 2,99 - 107

7. | AmbynaTopuu, NOAUKANHUKK, AMCNAHCEPbI, MeANYHKTbI 8,88 -103

8. |34aHnA pO3HMYHOW TOProBAK: 2,03-10?

yHMBEpMaru, NpoMTOBapHble MarasuHbl;
yHMBEpCambl, MPOAOBO/bCTBEHHbIE MarasuHbi;
MarasuHbl CMeLlaHHbIX TOBapOB.;

anTeKu, anTeyHble NapbKy;

MpunoxkeHne N 1
K NyHKTY 8 MeToauKm



9. |3paHuA PbIHOYHOM TOPrOBAMU: 1,13 - 1072

KpbITble, ONTOBbIE PbIHKM (M3 34aHUIA CTAaLMOHAPHOMN NOCTPOIKN),

TOProBble MaBUAbOHbI, KUOCKU, TAPbKK, MANATKWU, KOHTEMHEpPBI
10. |34aHuMA opraHM3aunii obLLEeCTBEHHOIO NUTAHUSA 3,88 107
11. |TOCTMHULbI, MOTENN 2,81-107
12. | CnopTUBHbIE COOPYKEHUA 1,83 -103
13. |34aHuA 3pEeNULLHBIX U KY/IbTYPHO-NPOCBETUTEIbHbIX YYPEerKAEHUN 6,90 103
14. |BubanoTekn 1,16 - 103
15. | Mysewu 1,38 - 102
16. | BonbHULPI 1,3-1072
17. | ObpasoBaTesibHble OPraHU3aLMn C HaIMYMEM MHTEPHAaTa 7,7-103
18. | CneuyanmsnpoBaHHble JOMa NpecTapenbiX U MUHBAANA0B 7,7-10°3
19. | loma *Kunble MHOrOKBaApTUpPHbIE 2,6 - 107
20. | doma Kunble ogHOKBAPTUPHbIE 1,9-103




MpunnoxkeHne N 2
K NyHKTY 10 MeTogmKmu

YNPOWEHHAA AHAJTMTUYECKAA MOAE/1b
OBUMKEHMA NHOACKOIO NOTOKA (ONPEAENEHUE PACHETHOIO BPEMEHM
3BAKYALIUU NOAEN N3 MOMELLEHWIW U 30AHMIA NO PACYETY BPEMEHU
ABUXKEHNA OAHOIO NN HECKO/TbKUX TIOACKUX MOTOKOB
YEPE3 3BAKYAUWMOHHbIE BbIXOAbl OT HAUBOJIEE
YOANNEHHbIX MECT PASMELLIEHMA NIOAEN)
CnnCOK U3MeHALWUX JOKYMEHTOB
(8 peq. Mpunkraszos MYC Poccum ot 12.12.2011 N 749,
071 02.12.2015 N 632)

PacueTHOe BpEeMda SBaKyaumm Jonen t nus [IOMEUle HUM U 3OaHUM
p
yCTaHaBJIMBAETCA IO pacyeTy BPEMEHM OBMXEHMS ONHOTO MJIM HECKOJIbBKUX JIOICKMUX
IIOTOKOB dYepe3 5BaKyallMOHHEIE BHXOIE OT Hambojiee yHaJIeHHBIX MECT pas3MelleHUS
JIOOen .
[Ipy pacdyeTe BeChb NIOyTh OBMXEHMS JIOOCKOT'O TI[OTOKa [odpa3nesigeTcsa Ha
YYaCTKM (NPpOXOH, KOPMIOP, IOBEPHOM NpOeM, JIECTHUYHBI Mapll, TamMOyp) IOJMHOM 1
i
M WMPMHOM »OejbTa . HauvaJbHBMM ydYacTKaMM SBJIAIOTCS NPOXOIH MexAy padouuMmmu
i
MecTaMyu, oDOOoOpyIOOBaHMEM, psAalaMM Kpecej M T.II.

[Ipy omnpenejieHUM PaACUETHOT'O BpPEeMEeHM BBRakyaluuy JIoIey »OJIMHY UM WUPUHY
KaXIOoro YydYacTKa NyTuM SBakKyaluuM »OJd [OPOEKTUPYEMBIX 3IOaHUM [IPUHMMAKT I10
IPpOeKTy, a IJjsg TI[OCTPOEHHEX - 1[I0 (QaKTUMUeCKOMY IIOJIOXEHMIO. [IMHY OYyTH II0
JIECTHMUYHBIM MapliaM, a TakKxe IO NaHIOycaM M3MepsdiT IO IOJIMHe Mapua. OIMHY OyTH
B IBEPHOM IpoeMe I[IPMHMMAKT PaBHOM HYJIO. IlpoeM, pPAaCIOJIOXEHHEIN B CTEHe
ToJuMHOM ©Bojgee 0,7 M, a Takxe TaMObyp CJenyeT CuMTaTb CaMOCTOSATEJIbHEMU
ydacTKaMM TOPMU30HTAJIBHOTO NYTH, KVMEKRIMMM KOHEUHYI IJIMHY 1 .

i
PacueTHOEe BpeMs BBakyaluuu JioIel t clenyeT oOlIpeneliiTh KakK CyMMYy BPeMeHU

p
OBMXEHMS JIOOCKOTO IIOTOKa IO OTIOEeJIbHEM ydacTKaMm nyTu t 1o dopwmysie:

t =t +t +t+ ...+ tt, (I12.1)
P 1 2 3 i
roe t - BpeMsa IOBMXEHMUA JIOOCKOT'O INIOTOKAa Ha INepBOM (HadaJIbHOM) YydacTke,
1
MMH. ;
t , t , t , ... t - BpeMsa OBMXEHMUA JIOOCKOI'O [NOTOKa Ha KaxXIOoM M3
1 2 3 i
crlenyKMx II0CJIe INEepBOT0 ydacTKa IIyTM, MMH.
BpeMsa OBMXeHMSA JIOOCKOTO IOTOKa [0 I[epBOMy ydYacTKy noytu t , MMH.,
i
PacCuMTHBAT 10 QopMyJie:
1
1
t = --, (I1.2.2)
1 \Y%



roe 1 - @mJMHa NOEepBOTO ydacTKa NOyTH, M;
1
\Y - CKOPOCTBbL IBWXEHMS JIOIOCKOT'O II0TOKa IO TOPU3O0HTAJIbHOMY IIYTHM Ha
1
nepBoM yuacTke, M/MuH. (omnpemengercd mno Tabauite I[12.1 B 3aBUCUMOCTU OT
JIOTHOCTHM D) .
[ITOTHOCTE OIOHOPOIHOTO JIOOCKOI'O IOTOKAa Ha [IepBOM ydacTke nyTtm D

1
paccumTeBanT 10 dopmyre:
N x f
1

D = ———————-———~ , (I12.3)

1 1l x menbTa

1 1

roe N - 4umcJo JoOey Ha [IepBOM ydacTKe, dell.;

1
f - cpegHAsa nnowWab rOPU3OHTANIbHOW MPOEKUMM YenoBeka, m?/yen., npuHMMaemas B
COOTBETCTBMM C NyHKTamM 4, 5 npunoxkenuna N 5 K HacToawen MeToauKe;
(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)

noejibTa — WMPMHAa IIepBOI'O ydWacCTKa IyTr, M.
1
CKOpOCTb \% IOBUMXEHMA JIIOOCKOI'O IIOTOKa Ha ydYacTKaxX IIyTr, cCclienyrinmx I10CIIe
1
InepBporo, IIPMHMIMAKT I10 Tabmauue [12.1 B 3aBUCUMOCTU OT MHTEHCUBHOCTU IBVXEHMUS

JIIOOCKOI'O IIOTOKa 10 KaXIgomMy M3 9TUX Yy4YaCTKOB IIyTHM, KOTOPYI BEUMCIIAT IOJI4
BCeX Yy4"aCTKOB IIyTy, B TOM UMCJIe UM IIJId IBEPHBIX IIPOEeMOB, IIO @opMyne:

q X meJbTa
i-1 i-1
q = ——————————————— , (I12.4)
i oeJsibTa
i
roe mesbTa , IOeJbTa - WMpMHAa paccMaTpMBaeMOTI'O 1-T0 M HnpelmecTBYIOIEeTO
i i-1
eMy ydacTkKa IyTu, M;
qi’qi_l - WHTEHCUBHOCTU ABWUXEHUA NHACKOro nMnOoTOKa MO pacCmaTpmnBaemomy i-My n

npeaLecTByOWEMY y4acTKam nyTn, M/MUH. (MHTEHCMBHOCTb ABMMEHMWA JIHOACKOrO NMOTOKAa Ha NMepBoM
yuactke nytm (; onpegensetca no Tabnuue M2.1 no 3HayeHuto Dl, yCTaHoB/ieHHOMY No dopmyne

(N2.3)).
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

Ecim 3HaueHue g , omnpezmejyseMoe no tdopwmyse (I12.4), wMeHble W PaBHO
i
q , TO BpeMAa IOBMXEHMA 10 YyYacTKy nOyTmM t , MMH., PaBHO:
max i
1
i
t = --, (I12.5)
i \Y%
i
IpM 5TOM 3HAYEHMA (J 7 M/MMH., cryienyeT INPVHMMATB PAaBHBIMUA
max

16,5 - gns ropM3oHTaNbHbIX NyTeNn;



19,6 - Ana ABepHbIX NPOEMOB;
16,0 - ana necTHUUbI BHU3;

11,0 - Ana necTHmubl BBEPX.

Ecim 3HaueHMe ( , oOIpenejyieHHoe 10 ObopMmyne (I12.4),
i
IYPUHY OejibTa HOaHHOTO YydYacTKa NyTH CJelyeT yBeJIMUMBATL Ha
i
IpM KOTOPOM COBJIIaeTCs YCJIOBUE:

MNpn HEeBO3MOXKHOCTU BbiNoAHeHUA ycnoBua (M2.6) WHTEHCUMBHOCTb
JII0ACKOro NOTOKA MO y4acTKy i onpegenatoT no Tabauue M2.1 npu 3HayeHum D

foJiplie g , TO
max
Takoe SHaueHue,

(I12.06)

N CKOPOCTb ABUXEHUA

= 0,9 1 6onee. MNpu aTom

cneayeT yuynTtbiBaTb BpeEMA 3a4EPHKKU ABUKEHUA nrop,eﬁ n3-3a O6pa3OBaBLLleI'OCF| X CKonseHuA.

(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)



MHTEHCUBHOCTb U CKOPOCTb ABUNXKEHNA
NHOACKOro NOTOKA Ha pPa3HbIX y4aCTKax nyTeﬁ 3BaKyauunun

B 3aBUCMMOCTU OT NZIOTHOCTU

MnoTHOCTL FOpM30HTaNbHbLIN NYTb [BepHon JlecTHUUA BHM3 JlecTHUUA BBEPX
noTtoka D, npoem,
M2/m2 CKOPOCTb | MHTEHCUBHOCTb | yHTEHCUBHOCTL | CKOPOCTb | MHTEHCWMBHOCT | CKOpOCTb V, MHTEHCUBHOCTb (,
V, M/MUH. g, M/MUH a, M/MUH V, M/MUH. | b Q, M/MUH. M/MUH. M/MUH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 6onee 15 13,5 8,5 8 7,2 11 9,9

I'IpMN\eanme - UHTEHCUBHOCTb OBWXEHWUA B ABEPHOM npoeme npu nNJAOTHOCTU NOTOKaA 0,9un 6onee, pPaBHaA 8,5 M/MVIH., YCTaHOB/JIEHA
AnAa ABepHOro npoema LLIMpMHOVI 1,6 mn 60nee, a Npu ABepHoOM npoeme MeHblLUeM WNPUHBbI MHTEHCUBHOCTb OABUXKEHUNA ChenyeTt

onpeaensatb no popmyne g = 2,5 + 3,75 x genvTa.

Tabnuua M2.1



L B

Puc. N2.1. Chnanmne ntoAcKMX NOTOKOB

[lpy CcaMsgaHMM B Hauajle 1-To yyacTkKa IOByxX M 0oJjiee JIOACKUX IIOTOKOB (pPUC.
[12.1) MHTEHCUBHOCTL OBWXEHMUS J , M/MUH., PaCCUMTHBALT 10 bopmyJsie:
i
SUM g X IOeJybTa
i-1 i-1
g = ———————————————————— P (12.7)
i neJbTa

1

rone g — VMHTEHCUMBHOCTB IBUXEHMA JIOOCKMX IIOTOKOB, CJIMBAKIMXCHA B HadalJle

i-1
i-ro yuacTtka, M/MMH.;
- WMPMHA YYACTKOB MYyTU CJIUSHUL,

i-1
noeJjibTa — WMPMHAa paccMaTpMBaeMOoIr'o ydacTka IIyTr, M.

noeJjibTa M;

1

Ab63al, uckarueH. - MNpukas MYC Poccum o1 02.12.2015 N 632.

Bpema 3a4epKKu t; ABMMEHMA M0Aein Ha ydvacTKe i U3-3a 06Pa30BaBLUEroCA MX CKOMIEHUA Ha

rpaHuLe ¢ nocaeayowmm yyactkom (i + 1) onpeaensetca no popmyne:
(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

1 1
t=N-f - -
o b , (M2.8)

q npu D = 0.9 ’ bi+1 i i

(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

rae N - KoAn4yecTso foaen, Yen.;
(ab3aL, BBegeH Mpukasom MYC Poccum ot 02.12.2015 N 632)

f - nAowWaab ropM3oHTaIbHOM NPOEKUMM YeNoBEKa, M2/uen.;
(ab3au, BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

OnpnD =09 - UHTEHCMBHOCTb ABUMKEHMA Yepes yyacToK i + 1 npu nnoTtHoctn 0,9 n 6onee, M/MUH.;



(ab3aL, BBegeH Mpukasom MYC Poccum ot 02.12.2015 N 632)

bii1 - WUMpPKMHA yYacTKa, M, MPU BXOXKAEHUN Ha KOTOPbI 06pa30Banoch CKOMeHMe nogen;
(ab3aL, BBegeH Mpukasom MYC Poccum ot 02.12.2015 N 632)

Qi+1 - UHTEHCMBHOCTb ABMMEHMA Ha yyacTKe i, M/MUH.;
(ab3aL, BBeaeH Mpukasom MYC Poccun ot 02.12.2015 N 632)

bi - WnpWHa npeaLwecTByOLLEro yYacTKa i, M.
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

Bpems cylecTBOBaHUA CKOMAEHUA t Ha yuacTKe i onpeaensaetca no ¢opmyne:
(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

N - f
t, = , (M2.9)
qnpu D=09 " bi+l

(ab3aL, BBegeH Mpukasom MYC Poccum ot 02.12.2015 N 632)

PacuyeTHoe Bpems 3BaKyaLMW MO Yy4acTKy i, B KOHLLE KOTOPOro Ha rpaHuue c ydactkom (i + 1)
06pa30oBasioCb CKOMJIEHUE NIOAEN, PaBHO BPEMEHW CyLLeCTBOBaHWUA CKOMJIeHWA tw. PacyeTHoe Bpems
3BaKyaLMK MO y4acTKy i LonycKaeTca onpeaensTb no popmyne:

(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

1
t,= — +t  (n2.10
Y (N2.10)

(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

MpunnoxkeHne N 3
K NyHKTY 10 MeTogmKkm

MATEMATUYECKAA MOLENb
MHOMBUAOYANBHO-MOTOYHOIO ABUKEHNA I'HOLI,EM 13 34AHUA
CnNCOK U3MEHAILWMX OKYMEHTOB
(8 peq. Mpukaszos MYC Poccum ot 12.12.2011 N 749,

071 02.12.2015 N 632)

PacueTHOoe BpemsA 3BaKyauum mop,eﬁ M3 30aHMNA YCTaHaB/IMBAETCA NO BpeMeHU BbiXOda U3 Hero
nocneaHero 4yenoBeka.

Mepes HayaNnOM MOLENMPOBAHUA MPOLECCA 3BaKyaLUMM 3a4aETCA CXEMa 3BaKyaLMOHHbIX NyTen B
34aHMKM. Bce 3BaKyaUMOHHbIE NyTM NOAPA3AENAOTCA Ha 3BaKyaLMOHHbIE YYaCTKM AJMHOM @ U LWMPUHOM
b. OavHa 1 WKMPKMHA KaXKAOoro yyacTKa NyTM 3BaKyauuu AN NPOEKTUPYEMbIX 34aHUI NPUHMMAIOTCA MO
NPOEKTY, a A4 NOCTPOEHHbIX - MO GaKTUYECKOMY MOAOKEHUIO. [ANHA NYTU NO NECTHUUYHbIM MapLluam
usmepseTca no AAuMHe Mapuwa. [aAvHa nyTM B ABEPHOM Mpoeme MNPUHMMAETCA PaBHOM HYAIO.
3BaKyaLMOHHbIE Y4aCTKM MOTYT BbITb FOPU30OHTa/IbHbIE N HAKNOHHbIE (NeCTHMLA BHU3, IeCTHULA BBEPX U

naHayc).
3a rabapuTH YeJIOBekKa B IIJIaHe [IPMHMMAaeTCs DJIIMIIC ¢ pasmepamu ocem 0,5 M

(mpmHa uyejsoBeka B meuvax) m 0,25 M (ToJmMHa dYeJIOBEKa) . 3alainTCcsd KOOPAMHATH
KaxIoTr'o UYeJloBeKa X - PacCCTOSHME OT LeHTpa 2JUJIMICa IO KOHLA 3BakyalMOHHOIO



i

ydacTKa, Ha KOTOPOM OH Haxommurcsa (pmc. II3.1).
(e pen. Ipuxaza MUC Poccum ot 12.12.2011 N 749)

KoopomMHaTEH KaxXIOT'O UYeJioBeKa X B HaYaJIbHE MOMEHT BPEMEHM 3aIalTCs B

i

COOTBETCTBMM CO CXEMOM pPacCCTaHOBKM JIOIEN B IIOMelleHUAX (paboume MecTa, MecTa
Oy 3pUTeJiel, ClajlbHEe MecTa U T.II.). B cllydyae OTCYTCTBUSA TakKMUX INaHHHX,
HanpuMep IOJjs MaTl'a3MHOB, BEICTABOUWHEIX 3aJIOB M IPyroe, IOIyCKaeTCsd pa3MellaTb
Jonen PaBHOMEPHO o BCEU momany IIOMEeNeHMs C YyYeTOM pPacCCTaHOBKU
TEXHOJIOTMYECKOTO ODOpyInOBaAHUA.

KOOp,D,MHaTa KaXk4oro 4yesioBeka B MOMeEHT BpemeHU t onpeaenaeTca no d)opmyne:

X (t) = x (t - ODe;npra t) - V (t) x IenbrTa t, ™M, (I13.1)
i i i
rne x (t - HDenbTa t) - kKOOpIMHATA 1-TO uUeJlOBEKa B npenuE Iy mmmn MOMEHT
i
BpeEMeHM, M;
V (t) - CKOpOCTb 1i-T0 uejioBeKa B MOMEHT BpeMeHu t, M/cC;
i
IenpTa t - ODpOMEXyTOK BpPeMeHM, C.

b

Ry
=
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&
&
¥
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NY

Puc. N3.1. KoopanHaTHaAa cxema pasmeLLeHns ntogen
Ha NyTAX 3BaKyauuu

CKopocTb i-ro yesnoeKa Vi(t) B MOMeHT BpeMeHU t onpeaensetca no tabavue M2.1 npunoxeHua 2
n Tabanuam MN5.7, N5.8 npunoxkeHunsa N 5 K MeToanKke B 3aBUCMMOCTM OT JIOKAJIbHOM MAIOTHOCTM NOTOKaA,
B KOTOPOM OH ABuxeTca, Di(t) 1 TMna aBakyaLMOHHOIO y4YacTKa.
(B pea. Mpukasza MYC Poccum o1 02.12.2015 N 632)

JlokanpHasa TIJIOTHOCTBL D (t) BEIUMCIJISETCS IO TpyIlle, cocTodme u3 n
i
JeJIOBEekK, [0 dopMmyJie:

D (t) = (n(t) - 1) x £ / (b x Henbra x), M2/M2, (I13.2)

rae n - Koan4yecTso ﬂI'OAEﬁ B rpynne, 4es0BeK;

f - cpeaHAa naowaab ropuU3oHTaNbHOM NPOEKLMM YeN0BEKA, M2;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

b - LWNPUHA 3BaKYaLLMOHHOIO y4acCTKa, Mm;



JdenbTa x - Pa3HOCTb KOOPAUHAT NOCNheaHEr0O U NepBOro 4esioBeKa B rpynne, m.

Ecim B MOMeHT BpeMeHM t KoopIMHaTa uejioBeka X (t), omnpemejsieHHas II0
i
bopmysie (II3.1), cTaHeT OTPMLATEJIBHOM - 2TO O3HAYaeT, UYTO YeJIOBEK IOCTUT
TPaHMLE TekKylleI'0 ©2BaKyalMOHHOI'O YydacTka UM IOOJKEH I[epeMuTr Ha CJelyouui
5BaKyalUMOHHHM y4YacCTOK.
B stom C/lydae KoopAauHaTa 3TOro 4esioBeKa Ha cneaywouwem 3BakKyauMOHHOM  y4yacTKe

onpegenAaeTca:

x (t) = [x (£t - dt) -V (t) x dt] +a -1, M, (I13.3)
i i i 3 3
roe x (t - dt) - kxoopIuMHaTa 1-T0 uUeJjioBeka B IIPeIHOyUMM MOMEHT BPeMeHU’
i
Ha (Jj-1) »BakyalMOHHOM ydacCTKe, M;
V (t) - ckopocTh 1i-T0 uyesyioBeka Ha (j-1)-oM »BaKyalMOHHOM YydacTKe B
i
MOMEHT BpeMeHu t, M/c;
a - IJMHa J-T0 ®BaKyalMOHHOT'O ydacTKa, M;
J
1 - xoopmmHaTa MecTa causaHusa j-ro UM (j-1)-TO0 SBAKYALUMOHHEX YYaCTKOB
J

- paccTosHMe OT Hauajla J-I'0 DBakKyalMOHHOT'O ydYacTKa IO MeCTa CJMUSHUS e€To C
(j-1) -BIM P»BaKyalLMOHHEIM YyUYaCTKOM, M.
KonmmuecTBO Jomey, HepexoldalMxX C OOHOT'O 3BaAaKyalLUMOHHOTO ydacTKa Ha IpyTon

B eIMHMIY BPEMEeHM, OlpelesigeTcsa NPOINYyCKHOM CIOCOOHOCTBI BHEIXOIA C ydacTKa
Q (t):
J
Q (t) =g (t) x ¢ xdt / (f x 60), uems., (I13.4)
J J J
roe g (t) - MHTEHCMBHOCTL IOBUXKEHMS Ha BHXOIE C J—T'0 3BAaKyalLMOHHOTO
J
yJacTka B MOMEHT BpeMeHM t, M/MUH.;
C - mWMpMHa BBIXOHA C J-T'0O 3BAaKyalUMOHHOTO ydyacTKa, M;
J

dt - npomeKyTOK BpemeHy, c;

f- cpegHAA naowaib FOpM3OHT3]’IbHOV1 npoekuunn 4enoseka, m2.

VIHTEHCUMBHOCTL IOBWXEHMs Ha BHXOIEe C J-T'0 ®BakKyallMOHHOTO ydacTka J (t) B
J
MOMEHT BpeMeHM T olpenesyigeTcsa B 3aBUCUMOCTM OT IIJIOTHOCTM JIOOCKOI'O IIOTOKA Ha
3TOM yuyacTke Dv (t).

]
[IJIOTHOCTB JIOIOCKOT'O IIOTOKAa Ha Jj—-OM 3BakKyalMOHHOM ydyacTke Dv (t) B MOMEHT
J
BpeMeHHM t omnpegnensgeTcsa no dQopwmyie:
Dv (t) = (N x £f xdt) / (a x b ), mM2/M2, (I13.5)
J J J J
rge N - d4MCJIO JIIOOEeM Ha J—OM B3BaKyalMOHHOM ydacTke, dell.;
]
f - cpenHsas nJjomwalb TOPM3OHTAJILHOM NPOEKLUUM UYeJIOBEeKa, M2 ;
a - IJMHa Jj-TO0 ®BAaKyalLUMOHHOTO ydacTKa, M;
]
b - mmMpMHa Jj-ro 5BaKyalUMOHHOTO ydacTka, M;
]
dt - NpoMexyTOK BpPEeMEeHM, C.

B MOMEHT BPEMEHU t onpeneiyigdeTcd KOJIMYeCTBO J'[IO,I[eﬁ m C OTpulaTeEJIbHBEIMN



KoopmmHaTaMu x (t), omnpeneseHHEIMM 110 dopwmyJie (I13.1) . Ecam sHaueHMe m <=
i
Qo (), TO BCe I YeJIOBEK I[epexOnAT Ha CJeOy UM 3BaKyalMOHHBM ydacCTOK M MX
J
KOOPOMHATE ONpelesyidiTCsa B COOTBETCTBUM C bopmyJon (I13.3). Eciam 3HaueHMe m >
Q (t), TO KOIMUECTBO UYeJIOBEK, paBHOe 3HadeHuo Q (L), HepexolomuT Ha CJlenynumi
] ]
5BaKyalUMOHHHM YYaCTOK M WUX KOOPIOMHATEL OIPelNeJidiTCs B COOTBETCTBUM C
bopmysion  (I13.3), a KOJIMUECTBO UYEJIOBEK, pPaBHOe 3HaueHuio (m - Q (t)), He
J
nepexonuT Ha cJIe nyommi 5BaKyalMOHHHMN yd4acToK (ocTalnTcs Ha IaHHOM
5BaKyalMOHHOM YydYacCTKe) M WMX KOOpAMHATaAM I[IPUCBAMBAKTCHA BHaueHMsa xX (t) =
i
k x 0,25 + 0,25,
rge k - HOMep pAga, B KOTOPOM 6y,£|,yT Haxo4auTtbCAa ntoan (MaKCMMaﬂbHO BO3MOXXHO€e KONnN4yecTBo
4yesioBeK B OgHOM pAaay C60Ky Apyr OoT Apyra AnAa KaxXaoro 3BakyauMOHHOIo y4aCTKa onpeaenAaeTca
nepes Hadyasom pacyetoB). TakMm o06pa3om, BO3HMKAET CKOMAEHWe Aael nepesg BbIXOAOM C

9BaKyaLUMOHHOIO y4acCTKa.

Ha puc. M3.2 nsobpakeHa 610K-cxema onpeaesieHnsa pacieTHOro BpeMeHM 3Bakyauum niaen ns
34aHuA.

Ha ocHOBaHWW 3a[aHHbIX HayajbHblX YC/I0BUIA (HayafbHbIX KOOPAMHAT AlOAel, napameTpos
3BaKYaLMOHHbIX Y4Y4acTKOB) OMNPeAensaloTcA MAOTHOCTM JIIOACKMX MOTOKOB Ha MyTAX 3BaKyauuu u
MPONYCKHble CNOCOBHOCTU BbIXOAOB C 3BaKyaLMOHHbIX Y4acTKOB. [lanee, B MOMEHT BpemeHu t = t + dt,
onpeaensetca Haanume ODI Ha NyTAX 3BaKyauuu. B 3aBUCMMOCTU OT 3TOro BbiBMpaeTca HanpasaeHue
OBMXEHUA KaKkOoro 4YefioBeKa M BbIUMCAAETCA HOBaA KOOpAMHaTa Kaxaoro yenoseka. Mocne 3toro
CHOBa onpeAenArTCA NAOTHOCTU MIIOACKMX NOTOKOB Ha MyTAX 3BaKyauMW U NPOMYCKHble cnocobHOCTU
BbIXOA0B. 3aTeM BHOBb AaeTcsa npupalleHne no spemeHn dt n onpeaenstoTca HoBble KOOPAMHATHI
nofen ¢ ydetom Haamuma OOPM Ha nyTax 3BaKyauuun B 3TOT MOMEHT BpemeHu. Mocne 3Toro npotecc
nosTopseTca. PacyeTbl NpoBoAATCcA A0 Tex NOp, MOKa Bce NoAn He ByayT 3BakynpoBaHbl U3 34aHUA.

BBOO MCXOZIHEIX IAHHEIX

\/

OnpeneneHme HadaJIbHEBEIX KOOpAOMHAT Jonemn

\/

OnpeneneHV[e IIapaMeTpOB 3BaKYyaAUVMOHHBIX YUWACTKOB (HyTef/T)

\/

OnpeneneHme BpPpEeMeHM HaudaJla 32BakKyally KaXIOoI'O dYeJIOBeKa

\/

—> OnpeneﬂeHV[e IIJIOTHOCTEM JIOACKMX I[IOTOKOB Ha OBaAaKYallMOHHEIX Yy4YaCTKaXx

\/

OnpenesieHue HpOHYCKHOIZ CIIOCOOHOCTHU IIpoeMOB




\/

BrlBOm Ha neuaTb XapaKTepmMCcTMK Ipolecca SBakKyalumn

\/

[lepexon K ClenynlleMy MOMEHTY BPEMEHU

\/

OnpeneneHme HallpaBJIEHMA IOIBUMXEHMA KaXIOI'O dYeJIOBEKa

\/

OnpenejieHre IIJIOTHOCTM JIOICKOT'O IIOTOKAa Iepel KaxXIbEM UYeJIOBEKOM
(paccTogHMe 1O MOyWEeT'O BIIepenr uYejioBeKa)

|
!
\/

OnpeneneHme CKOPOCTHM IBMXEHMA KaAXIOI'O dYeJlIOBeKa

\/

OnpeneneHme KOOPIOMHATEL KaXOgoIr'o dYeJlioBeKa

\/ \/
OBaKyalus He 3aBeplleHa OBaKyalusa BabBeplleHa
\/

OKOHUaHMe pacueTa

Puc. MN3.2. bnok-cxema onpegeneHna pacieTHOro BpemeHu
3BaKyaLun ftogen ns 3gaHus

Mpwunoxkenne N 4
K NyHKTY 10 MeTogmKm

MMUTALMNOHHO-CTOXACTUYECKAA MOZE/1b
ABUXKEHUA NOOCKMX MOTOKOB
CNM1COK M3MEHSAIOLLMX AOKYMEHTOB

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

MHOXeCTBO JioOmel, OINHOBPEMEHHO MIYyWMX B OIHOM HalpaBJIEHMM IO OOmUM
yyacTkaM 0OyTH, o00pas3yilnT JIOOCKOM I[IOTOK. YyuacTkaMu GOPMUPOBAHUS JIOICKMUX
IOTOKOB B IIOMENEeHMSX CJeOyeT [IPUMHMMATL NPOXOIH MexIny obopymoBaHueM. g



nocJenymnlMx YYaCcTKOB SBAKYAlLMOHHEIX NIYyTENW OHM MNPEeNCTAaBJISIT COOOM MNepBUUHHE

MCTOYHUKM JIOOCKMUX IIOTOKOB. Pacnpenenenue N yeJIoBeK Ha ydacTKax
i
bopMMpoOBaHMA, MMEOIMX WMPMHY b U OJIMHY 1 , OpMHMMAETCH PAaBHOMEPHEIM.
i i
lTosToMy B HaAyaJIbHBEIM MOMEHT t Ha KaxIoM 3JIeMEeHTapHOM ydyacTke JesbTa 1 ,
0 i
t0
33aHMMaEeMOM MMOTOKOM, MJIOTHOCTBL NOTOKa D ompenendaeTca o GopMmyJie:
i
t0 t0
D =N / b x Jenbra 1 , uyemn./mM2 (I4.1)
i i i i

[lpy nDasbpHeMmeM OBMXEHMM JIOOACKMX I[OTOKOB U3 [NEPBUYHHIX MCTOYHMKOB IO
obmMM ydacTKaM OYyTM OIPOMCXOIUT UX CausaHue. ObpazyeTcsa obum¥ HDOTOK, UYaCTHU
KOTOPOT'O MMEIT pPa3JIMUHyl IJIOTHOCTL. I[IpOMCXOOMUT BHEPABHMBAHMUE IIJIOTHOCTEM
PasJIMUHEIX YacCTey JIOIOCKOITO IIOTOka — ero nepedpopummpoBanHue. CrlenyeT yUMTHBATH,
yTO €ro T'OJIOBHAs 4YacThb, MMewumas nepern coboym CBOOOIHBIM NyThb, pPacTeKaeTcsa -
JIOOM CTPEeMATCHS MATUM CBOOOOHO NpM IJIOTHOCTM D . 3a mHTepsBasl BpeMeHHu JlenbTa t

0
4acThb JIoney nepexomIuT C  DTUX BJIEMEeHTAapPHBIX y4acTKOB Ha IocJjenywnuye u
IPOUCXOOUT M3MEHEHME COCTOSHMSA JIOOCKOTO IIOTOKa, €TI0 IBUXEHME.
CKOPOCTbL IOBWXEHMS JIOONCKOTO I[IOTOKa NIpM IJIOTHOCTM D Ha i1-om oTpeske
i
ydyacTKa IIyTM K-T'O BMIOa CJleOyeT CUMTAaTh CJIydalHOM BeJMUMHOM V , UMenlen

UMCJIOBEIE XaPaKTEPUCTUKNM:
MmaTeMmaTnyecKkoe oxxmngaHume (cpep,Hee 3HaHEHVIE)

v =V npu D <= D ; (I14.2)

curMa (V ) = curma (V ) X (1 —a x1InD /D ), (14 . 3)

roe V n curMma (V ) - MaTeMaTHUUyeCKOoe OXMIaHMEe CKOPOCTM CBOOOIHOTO
0,k 0,k
OBWXEHMS Jomey B I[oToke (mpm D <= D ) M ee cpelHee KBaIpaTHUUHOE
i 0,k
OTKJIOHEHME, M/MUH.;
D - ImpemeJyibHOe 3HaudeHMe I[IJIOTHOCTM JIOOCKOTO IOTOKAa, OO HOOCTMXEHMSI
0,k
KOTOPOI'O BO3MOXHO CBOOOIHOE IOBMXEHME JIoIel IO K-My BUIY OYyTHU (IIJIOTHOCTHL He
BIMSET Ha CKOPOCTL IBMXEHUS JIoneM) ;

a -  ko2dduuMeHT amanTauMy JIoOel K M3MEeHEeHMUSAM IIJIOTHOCTM [NOTOoka IIpK
k
OBWXEHUM IO K-My BUIY OYTHU;
D - 3HaueHMe IIJIOTHOCTM JIOACKOI'O IIOTOKa Ha 1-OM oTpeske (DeneTa 1)
i
yyacTka OyTu WUPUHOM b , dYes./m2;
i
m - KOP0OMLUMEeHT BIMAHMA IIpoeMma.

3HauYeHUn NepeymcaeHHbIX NapameTpoB cneayeT NpuHMMaTh no Tabauue M4.1.

Tabnnua N4.1



Bun nyTtu, k \% , curMma (V ), D a m
0,k 0,k 0,k k
M/MUH . M/MUH . yes. /M2
TOpPVBOHTAJbHEIM 100 5 0,51 0,295 1
B 3IaHUu
T'OpPMBOHTAJIbHEIN 100 5 0,70 0,407 1
BHEe 3IaHug
llpoeMm <*> 100 5 0,65 0,295 1,25 - 0,05D,
npu D >= 5
JlecTHMLIA BHUS 80 5 0,89 0,400 1
JlecTHMLIA BBEpPX 50 5 0,67 0,305 1
<*> Mlpy D = 9 vyen/m2 3HayeHus qi=\/i-D0,k onpegensaTca no  ¢dopmyne

qi :10'(2,5+3, 75b|), M/MWH.
(cHocka B pea. Mpukasa MYC Poccum ot 12.12.2011 N 749)

t0 t0
Ipu JoBOM BOBMOXHOM BHaueHUM V JoOy B KoJiMyecTBe N, Haxomdmmecs B
i
MOMEHT t Ha 1-0OM BJIEMEHTApPHOM YydYacTKe, IBMITAKTCS IO HEMY M HAUMHAT
0
IepPexXOoIUTL Ha MNOCJenywommi ydacTok (i+l) (pmc. [I4.1). Ha yyacTok 1 B CBOD

ouepenb [EepPexOomuT YacCThb JIoOel C npensnymero (i-1) sJIeMeHTapHOT'O ydYacTKa U
M3 MUCTOYHMKA J.

[Io mnpomecTBMM BpeMeHM JenabTa t kK MOMeHTy t =t + JlesipTa t TOJBKO
I 0
t0
yacTe Jmomenm N C ydacTka 1 ycmeer mnepenTyM Ha ydacTok (i+1l). K sTomy
i,i+1
t0
MOMEHTY BpeMeHMu m3 N Joner, OBBIMX Ha ydyacTke 1 B MOMEHT t , OCTaHeTCs
i 0
t0 t0
(N - N ) Jgonevi. VX UMCJIO TIOIOJIHSEeTCS 3a CuUeT JioIeM, YCIeBIMX 3a
i i,i+1
t0
3TOT MHTEpBAaJl BPeMeHU IIepeMTM Ha HeIlOo C INpenpaymero ydacTka - N u us
i-1,1i
t0
UCcTOUuHMKa N . Torma TIIJIOTHOCTB IIOTOKA Ha ydyacTke 1 B MOMeHT t Oymer
J,1 1

paBHa:

tl t0 t0 t0 t0

D = (N - N + N + N ) / b x IenbTa 1. (14.4)

i i i,i+1 i-1,1 j,I i

CxkopocCTh OBWXEHMSA JIoIey, oKasaBIMXCSd Ha ydacTke 1 B  MoMmeHT t ,
1

ompemejyigeTcsa 0 dQopMmyJie:



v =V (1l - a x1InD /D ). (I14.5)

Vii=o(Df

biy

i+1

Dj*, Vi*= o(Dj)°

MomMeHT BpeMeHu 1y =ty + AL
Df'= (V- Niiu1+ N, + NI AL V= o(Df)

fo_
=

% f
Voo Vii.ecmD” <D, -9 @
Q_ >0 Ve, ecnu D >D,

V,ecnu DR<D,
Vi, ecnu D >D, _

Nj.i 5 o
No-N&, = NP(1-VE AuAl); Vie {V}to, ecnu D, ! <D,
}Vifll,x’ =_N;-i fo At /AL Mﬁi = D}fnbj %tOAt V' ,ecnm D >D,

[ona yyacTua npyn oBpasoBaHn CKONNEHWA Ha yyacTke i
I/
ANjY/ AN/ '= BB = DV b/ D V5 by

Puc. M4.1. UameHeHNA COCTOAHMA NOTOKA B NOCnea0BaTe/IbHbIe
MOMEHTbI BPEMEHM

CneayeT yuuTbiBaTb, YTO WM3MEHEHME MNJIOTHOCTM MOTOKa Ha Ka)KAOM Yy4yacTKe B pas/inyHble
MOMEHTbI BPEMEHW OTpaKaeT npouecc nepedopMUPOBAHUA Pa3IMYHbBIX YAacTel NOTOKA, M KaK YaCTHbIN
C/ly4ait, NpoLecc pacTekaHMA NOToOKa.

M3meHeHMe NAOTHOCTM MOTOKA Ha KaXXAOM M3 3N1eMeHTapHbIX YY4acTKOB B NocaefoBaTesibHble
MOMEHTbI BPEMEHM 3aBUCUT OT KOJIMYECTBA /ito4eN, nepexoasalmx Yyepes rpaHuLbl y4acTkoB. B obwem
C/ly4ae KO/IMYecTBO Mitogen, Nnepexoaalimx 3a MHTepBan BpemeHn enbTa t ¢ yyacTKa i Ha nocaeayroLmit
y4acToK i+1, cocTtasnsert:

N'tl = Dtoi ) bivnep At . (n4-6)

i+l —
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)
CkopocTh nepexoma V yepes TI'pPaHuLpl  CMEXHBIX SJIEMEHTAPHBIX Yy4JaCTKOB

nep
cllenyeT NPUMHMMAaTL, PYKOBOACTBYSACH CJeIyluMy GOpMyJIaMu:



v , ecimm D <= D mpm max V x D =qg
i i+1 Di, k max
\Y =<
nep t0 t0
\Y% , ecau D > D npu max V x D =qg . (14.7)
i+1 i+1 Di, k max

CrenyeT ydYuTHIBATH, 4YTO B TOT MOMEHT BpeMeHM t , KoIZa IIJIOTHOCTH IOTOKa
n
Ha YydYacTkKe 1 pmocTuIvia MaKCUMMAJIbHOM BEJIMUMHE, Ha BTOT YyJ4aCTOK HE MOXET
NPpUMATM HM OOUH UYeJIOBEK, HU C [INpenuecTByolero ydacTka, HM M3 MCTOYHMKA. B
tn
pesynbTaTe Iepeln YydYacTKOM 1 3amepXxmuBaeTCss COOTBETCTBEeHHO [JesbTa N n
i-1
tn
IOenbTa N Juomer. B cilenmyomyii MOMEHT BpeMeHu t YacTb JIOOEM C ydacTka
J,1 n+1
i mnepexomuMT Ha ydyacTok i+l, IJIOTHOCTH JIOICKOTO IMOTOKA Ha HEM YMEeHBUIMTCS U
YacCThb CKONMBIMXCSH [epen ero I'PaHMulel JIolel CMOXeT IIepelTr Ha Hero. [Josg ux
Yy4acTysa B IONOJIHEHMM JIOObMM ydacTka 1 B MOMEHT t onpenensgeTcsa QopMyJIONn:
n+1

tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l
IensTa N / IHenbTa N =D x V x b / D x V x b . (II4.8)
i-1 J i-1 i-1 i-1 b b b

dopmysiel  (I14.4) - (I14.8) MOJIHOCTBIO ONMCHBAKT COCTOSHME JIOICKOITO IIOTOKAa

Ha ©SJIEMEHTAPHHX y4YacCTKax M MX [IePexOoIbl B II0CJIefOoBaTeJIbHEIE MOMEHTH BPEMEHMN.

COBOKYINHOCTb 3HAUEeHUN PacyYeTHOTO BPeMeHM DBaKyaluMy, [OJIydeHHBEIX MNpu

Pa3JIMYHEIX 3HAYEHMAX V , bopMupyeT SMIMPMUECKOe PpaclpelelieHre BepOsSTHOCTEN
0,k

3HaueHur SUM t . Ilo sTOMy paclnpenejieHMo crenyeT PacCCUMUTHBATH 3HaUeHue

P
BPEeMeH!M 3aBepleHMS 2BakyaluM, COOTBETCTBYyKIlee BepPOSTHOCTM P (t ) = 0,999.
p.5B

MpunnoxkeHne N 5
K nyHKTam 10, 11 MeToamnkmn

OAHHbIE
ONA ONPEAENEHMA PACHETHOIO BPEMEHW 3BAKYALU NN
CnN1COK U3MEHAIOLWMX JOKYMEHTOB
(8 pea. Mpukasos MYC Poccum o1 12.12.2011 N 749,
01 02.12.2015 N 632)

1. 3HauyeHMe BpemeHWM Hauyana 3BaKyauumu tus(C) ANA NOMeLLeHMA ouara noxKapa craeayet
onpeaenaTb no hpopmyne:

t =5+0,01-F,

roe F - nnowaab nomeleHus, m2,

B cnyyae ecnu Bpema Hayana 3BaKyauWu, pacCyMTaHHOE MO yKasaHHoW ¢opmyse, npesblllaeT
BPEMA Hayasa 3BaKyauuu, onpeaeseHHoe B COOTBETCTBUM ¢ Tabamueit 5.1, Bpema Havyana aBakyauum
M3 NMOMELLLEHUA 0Yara noxkapa caeayeT NpUHMMaTh no Tabamue N5.1.

[na ocTtanbHbIX NOMeLLEHUA 3HaYeHne BPeMeHM Hayana 3BaKyaumu t., cneayet onpeaenatb no
Tabaunue M5.1.



N Knacc pyHKUMOHaNbHOM NOXKapHOM ONacHOCTU | 3HaYeHMe BPeMeHM Havasla aBaKyauum ntogem t,,
n/n | 34aHUN M XapaKTEPUCTUKA KOHTUHIEHTa Nloaei MWH.
3n0aHuUA, 060pyA0BaHHbIE 34aHuA, He
CMUCTEMOI ONOBELLLEHUSA U obopyaoBaHHble
ynpaB/ieHMA 3BaKyaumnen cMcTemoln
noaen OnoBeLEeHUs U1
ynpasneHus
3BaKyauuen noaemn
I -1l Tnna -V Ttuna
1 |3paHus [OOLWKONbHbIX obpasoBaTesibHbIX
OopraHusaumii, cneumnanusmMpoBaHHbIX [AOMOB
npecrapenbix U WHBa/NMAOB (HEKBApTUpPHbIE),
60/1bHULbI, cnasbHble Kopnyca
0bpasoBaTesibHbIX OpPraHU3aUUin C HaJMYnem
WMHTEpHaTa 7 OETCKNX OopraHusaumii; 6,0 4,0 9,0
MHOTOKBApPTUPHbIE Xunble AOMa;
OZHOKBapTUPHbIE XW/ble AOMa, B TOM 4ucie
6nokupoBaHHble (1.1, $1.3, ®1.4). fogu
MOTyT HaxoAWUTbCA B COCTOAHWMM CHA, HO
3HAKOMbI CO CTPYKTYPOW 3BaKyaLMOHHbIX NyTel
M BbIXOZOB.
2 |ToCTUHMUbI, OOLLEXMTUA, CnasibHble Kopnyca
caHaTopueB WU AOMOB OTAbixa obuwero Tuna,
KEMMUHIOB, moTenen u naHcumoHatoB (P1.2). 30 20 6.0
MUbLblI MOTYT HaxoAMUTbCA B COCTOAHMM CHa U ! ! !
He 3HAKOMbl CO CTPYKTYpPOW 3BaKyaLMOHHbIX
nyTen 1 BbIXOAOB.
3 |3paHuA 3pennLHbIX " KYNbTYpPHO- 3,0 1,0 6,0

Tabnuua MN5.1



NpPOCBETUTE/bHbIX YUYpEXAEHUN; 34aHus
opraHmMsaunii no obCAYXMBaHWUIO HaceneHun
(P2,  Dd3). MNocetutenu HaxoaaTca B
boapcTBYIOWEM COCTOSHUM, HO MOTYT ObITb He
3HAKOMbI CO CTPYKTYPOW 3BaKyaLMOHHbIX NyTel
M BbIXOZOB.

34aHMA  0b6pasoBaTeNbHbIX  OpraHusaumi,
Hay4YHbIX M MPOEKTHbIX OpraHM3aLuii, opraHoB
ynpasneHua yupexgeHuii (®4). Mocetutenm

3,0 1,5 6,0
HaxoaATca B OOAPCTBYIOLLEM COCTOAHUM WU
XOpoLo 3HaKOMbl co CTPYKTYpO#t
3BaKyaLMOHHbIX NyTEN U BbIXOLOB.
MoapHble OTCEeKN MPOU3BOACTBEHHOIO WU
CKNAACKOrO  HasHayeHMAa  C  KaTeropuen
NOMELLLEHWUI NO B3PbIBOMNOXKAPHOM N NOXKapHOM
onacHoctn Bl - B4, T BXoJAllMe B COCTaB
, 04, aAL 2.0 0,5 6,0

34aHUM ¢ OYHKUMOHANbHOM  MOXKapHOWM
onacHocTbio @1, ®2, ®3, ®4, B Tom uncne $5.2
- CTOSIHKM Ana aBTomobuneit 6e3 TexHUYEeCKoro
06CNYKMBAHMA U PEMOHTA




(n. 1 B pea. NMpukasa MYC Poccmm o1 02.12.2015 N 632)
2. MpUHLMNbI COCTaBNEHUA PacCYETHOM CXeMbl 3BaKyaLUN.

PacyeTHaa cxema 3BaKyauuMu npeacTaBnseT Coboi OTAE/IbHO BbINMOJHEHHYO, MAU BO3MOMKHO
HaHeCEHHYO Ha NJ1aH 34aHNA CXeMy, Ha KOTOPOK OTpPayKeHbI:

KOJIMYECTBO JII0AEN Ha HayasbHbIX Y4acTKaxX - MCTOYHMKAX (MPoXoabl MmexKay pabouymmmn mectamu,
obopynoBaHuem, pagaMmn Kpecen n T.n.);

HanpasaeHMe UX ABUKEHUA (MapLLpyTbl);
reoMmeTpuyeckme napameTpbl y4acTKOB NyTH (4/1MHA, WNPUHA) U BUAbI YY4ACTKOB NYTW.

PacueTHasa cxema 3BaKyauUMW LONKHA YYMTbIBATb CUTYaLMIO, NPU KOTOPOM XOTA Bbl 04MH YenoBek
HaxoauTcA B Hanbosiee yaaneHHOM OT BbIXO4a M3 34aHWUS, COOPYKEHUA UU CTPOEHUSA TOYUKE.

Myt ABUMKEHWA nogert M BbiXxodbl BbiCOTOM meHee 1,9 m M wupuHOiM meHee 0,7 m npwm
COCTaB/IEHWUM PACYETHOM CXEMbI 3BAKyaLLMKN HE YYUMTbIBAOTCA, 32 UCKNHOYEHNEM C/TYYAEB, YCTAaHOBAEHHbIX
B HOPMAaTUBHbIX JOKYMEHTaX Mo NoXKapHoi besonacHocTu.

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

PaccMoTpeB KO/IMYECTBO N04EM Ha HauyaibHbIX y4acTKax NyTu, caeayeT onpeaennTb HanpasiaeHue
UX OBUXKEHMA. YCTaHoBAEHbl cnegylolme Habnwogaemble npasuna Bblibopa NOAbMW HanpaBAEHMSA
(MapuwpyTa) ABUKEHMA NPU 3BaKYyaLLMM:

a) ABUXEHNE NO TOMY NYTU, KOTOPbIM 1I0AN NONann B 34aHNE,;

6) WCKNlouyeHUe NyTel ABUMKEHUA, MPOXOAAWMX PALOM C 30HOW TOPEHUs, XOTA JIIoAU MOTYT
3BaKyMpOBaTbCA Yepes 3a4bIMAEHHbIE KOPUAOPbI;

B) BAMAHME nepcoHana. B obuiecTBeHHbIX 34aHUAX, KaKk MPaBW/IO, NOCETUTENM MpU MoxKape
CnefytoT yKasaHMAM NepcoHana, Aaxe ecNu 3TU yKa3aHMA He COOTBETCTBYIOT ONTUMAabHbIM;

r) Npu 3BaKyaLMmM C NepPBOro 3TaKa - ABUMKEHUNE K OTKPbITOMY BbIXO4Y HApPYKy M3 34aHUSA;

[l) CNOXHaA NOTMCTUYECKas 3aBMCUMOCTb, OMMCbIBaOLWAA BbI6OP BbIXOAAa C 3TaKka 3PUTENbHOrO
3ana (puc. MN5.5);

€) MPU NPOYMNX PaBHbIX YC/IOBUSAX - ABUNKEHUE K BAMKalLLIEeMy BbIXOAy.

Kpome TOro, umerowimecs AaHHble MOKa3bIBAOT, YTO GAKTOPOM BbiOGOpa HAMPABAEHUA MOMXKET
6bITb MECTO MapKOBKM JIMYHOTO aBTOMOOMAS, MECTO BCTPEYM Y/IeHOB cembu UM T.M. OnpeaeneHue
WKMPWHBI NYTK BbI3bIBaeT 3aTpygHEHME TOAbKO MPU BbIXOAE MloA4ei Ha y4acToK "HeorpaHmyeHHoM"
LWUMPWHDI, Hanpumep B BeCcTM6I0/b. B Takom cayyae wnpmHa notoka (b) 3aBMcKT OT KoanuecTsa ntoaei
(N) u gannbl (1) yuactka: b=4 mnpu N < 100 yen. n | <= 6 m; b = 6 M - B OCTanbHbIX C/IyYanx.

CornacHo AaHHbIM HaTYpPHbIX Ha6mop,eHm‘/’| YCTaHOBJ1IEHO, 4YTO MOBOPOTblI NYTU HE BJAUAKOT Ha
napameTpbl ABUXXEeHUA NHOACKOro NOTOKa.

OnpeaeneHve AnvHbI (BAONAL OCK MYTU) OTANYAETCA ONA FOPU3OHTA/IbHBIX M HAaKNOHHbIX nyTei. K
HaK/MOHHbIM MYTAM OTHOCATCA /IeCTHMUbI M naHaycbl. CBoboaHas WUPUHA b HakNOHHOro nyTw,
Hanpumep NIeCTHUYHOro Maplua, NPUHUMAETCA B CBETY: OT Nepun A0 CTeHbl. AAnHa HaKAOHHOro Nyt L
(puc. M5.1) npUHMMaeTCA NO UCTUHHOMY €ro 3HaYeHUI. DTaXKHbIE U MeXAySTaXKHble NIoLWaAKM B Lensax
yNpoLweHna U obneryeHns BbIMUCAEHUI, YUMTbIBAA UX Hebo/blUMEe pasmepbl U MEHbLUYIO CNOXHOCTb
OBVXEHUA MO HUM B CPaBHEHUW C NECTHUYHbIMM MapLUamM, AONYCKAeTCA OTHECTU K HaKJOHHbIM MyTAM.



Torpa cpegHAA OJ/IMHA HAK/IOHHOro nytn B npegenax o4HOro 3Taxa, C y4YeTom ABUXKEHMA no
naowaaKkam, COCTaBuUT:

OJI OBYXMAPUEBHIX JIECTHUI L = ———————--— ,
cos anbda

rae L' - ropnsoHTanbHas Npoekuma AANHbI HAKAOHHOTO NyTU, M;
anbda - yroa HaKk/IoHa K TOPU30HTY;
He JOoMnyckaa cepbe3HOM MOrpewHocT, AAWHY NyTUM NO ABYXMAapLUEBOW /NEeCTHULE MOMKHO

NPWUHMMATb PaBHOM ero yTpoeHHo BbicoTe H, T.e. L=3 - H;

OJIA TPpexXMapleBEX JIeCTHML L = ——-—-—————— + - + L" + 4 x b.
cos anbda cos anbda

Puc. M5.1. PacyeTHaa AaAnHA NyTM NO NeCTHULE:
a - AByXmaplueBan fIecTHULa; 6 - TpexmaplieBas NecTHMLA

MaHaycbl, eCAn UX HAK/IOH He3HayuTeneH (MeHbLLle 1:8), MOXHO OTHOCWUTb K FOpPU30OHTa/IbHbIM
nyTam, npuv 6onee 3HauUTE/IbHbIX HaKNOHax - K nectHMuam. [AnHA HaKAOHHOrO MyTU TaKXKe
onpeagenAeTca no ero ocu.

|_|yTI/I ABUXEeHNA B npegenax 34aHUA 06bI4HO nepecexkarTca ABEepPHbIMKU  NpoemMamMy,
AEKOopPaTUuBHbIMM  nopTaziamMmn, UMEKT CYyXKEeHUA 3a CHET pPa3/IMYHbIX apPXUTEKTYPHbLIX WUINU
TEXHONTIOTNYECKUX IN1EMEHTOB, BbICTYNakOWNX M3 MNOCKOCTU orpam,u,eHMﬁ. Takue mecTHble CyXeHuAa
HE3aBUCMMO OT MX XapaKTepa B AaﬂbHEﬁMEM Ha3bIBAOTCA Npoemamu I.IJVIpVIHOﬁ b. OnnHa nyTn Ls
npoeme MOXeT HE y4UTbIBATbCA, €C/ZIN OHA HE NpeBblIlaeT 0,7 m, T.e. A/IMHbI O4HOrO Wara, B NPOTUBHOM
CQiydae ABUXKEHUE B npoeme cnegyetr pacCMaTpumBaTb KakK ABUXKEHUNE Ha CaMOCTOATE/IbHOM PACHETHOM



y4aCTKe rOpMU30HTa/IbHOIoO NyTU.

JIeCTHWYHbIE KNETKM ABAAIOTCA LEHTPaMK TATOTEHMSA JIIOACKMX MOTOKOB (418 MepBOro aTaxa -
BbIXOAbl HAaPY!Ky), Ha BXOAE B KOTOpble 3aKaHYMBAETCA BTOPOM 3Tan 3BaKyauuu. [03TOMy pacyeTHble
CXeMbl LLeNecoobpasHo COCTaBAATb ANS KaXK40M YacTu 3TayKa, NO KOTOPOM /0AM 3BAKYyMPYIOTCA Yyepes
NpPeaycMOTPEHHYIO AR HUX NECTHUYHYIO KNeTKy (BbIxog, Hapy:Ky). Ha pwuc. M5.2 npuBegeH npumep
COCTaB/IEHUS PACYETHOM CXEMbI 3BaKyaL MM /ll04en NOo YacTy 3TaxKka A0 BXO4a B IECTHUYHYIO KNETKY.

D Nerourmk 1

N=20uven.,lI=10m,

Y4acToK 1 b=12m,by=09m

I

i |

g I
I=12m b=2m (I

1 & NcTouHMK 2

I

[

I

I

I

|

ﬁ&-\—":']\f& 204en., {=10m,

P3N 1 b=1,5m, by=09m
bnM = 1,35 M
YvyacTtok 2
=18M,b=2M

Yyactok8 kp=12M

-1 VYyactok 7 (=15M,b=12mMm

|

R 1c 4 §-

r

Y4yacTok 6

I=5wm,
b=2Mm

Y4acTok 5

l=5Mm,
b=2m

YyacTtok 3 Yyactok 4

=3 m, I=5wm,
b=2m bz=2m

16 ven. 7 ven. 7 ven, 7 4en. 7 4en,

HavanbHble yd4acTky Ne 3—7 (MCTOHMUKKN) — NPOXOALI Mexay
pabo4umy mecTaMu, 0BopynoBaHUEM, PAJAMU Kpecen U T. n.
I=10M,b=12M,b,=09M

Puc. I15.2. IpuMep COCTaBJIEHUS PaCUeTHOM CXEeMBl DBaKyaluu
JIIOmel O Y4acTM 3Taxa IO BXOoIa B JIECTHUUHYID KIIETKY :
N - KoJIM4YeCcTBO JomeM; b - mmpmHa; 1 - #OamHa;
b - mmupmuHa npoema
0

B 3puTenbHbIX 3anax C MOCTOAHHbIMWM MecTamMu AAA NoceTUTenein pacnpeneneHue ntogaein no
HanpasAEeHUAM ABUKEHUA K 3BaKyaLLMOHHbIM BbIXO4aM NOKa3aHo Ha puc. [15.3 n 115.4.
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Puc. M5.3. MapwpyTnsauma AsuXKeHNA TIOACKUX NOTOKOB
NPV 3BaKyaLun U3 3puUTe/IbHbIX 337108 ¢ BOKOBLIMM (MPOAObHBIMM)
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Puc. M5.4. MapwpyTnsauma ABUXKEHUA TIOACKUX NOTOKOB
Npu 3BaKyaumn N3 3pnTenbHbIX 337108 C NONepeYvyHbIM NPOXOA0M

Echn B pganbHenwmm nwoan BbixogaT B ¢oie unm Bectubiosib, T.e. Yepe3 MNOMELLEHUA, He
OrpaHNYMBAIOLLME, KaK KOPUAOP, WMPUHDLI NOACKOrO MOTOKA, TO pacnpepesneHve NOLCKUX MOTOKOB
MeXKAY BO3MOXHbIMM 3BaKyaLlMOHHbIMU BbIXO4aMM, KOTAa OHU He B/I0KMPOBaHbl, MPOUCXOANT COTrNacHO
3aKOHOMEPHOCTAM, NpuBeaeHHbIM Ha puc. 5.5, a, 6.
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Puc. II5.5, a. UYumcio 3puresen
u BHIOOP BHIXOIA MNPM SBaKyalMM B IBEe JIECTHMUUHHE
KJIETKM JIMOO B IBE OTKPHTHE JIECTHMIE MJIM B IBa BEXOIA

n3 3maHusa: N - ofllee KOJIMUECTBO BBAKYUPYOUMUXCSH;
N - UKMCJIO 3BaAKyUPYKRUMXCH dYepe3 OJIVMXHUM BHXOX;
1
N - UMCJIO 3BakyUPYyOUMXCS Udepes IajlbHUM BHXOI;
2
1l - mauHa nyTu o OJMXHEeTIO BEXOIAa; 1 — IJIMHA
1 2
NyTM IO OaJIbHETO BHIXOIA
100 "EL‘
EE 95 Ay
5 % Bbixoa ¢ aTaxa Buixog ¢ aTaka
32 Ha OTKPbLITYIO NeCTHULYY HE NeCTHUYHYIO KNeTKY
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Puc. I1I5.5, 6. UYmciyio 3puresen,

3BAKYUPYOUMXCHA IO OTKPBITOM JIECTHULE :

KOJIMUECTBO »sBaKkyupywoumxcsa; N -
1

- IJIMHa IIyTu 10O OTKpHTOﬁ

N - ofmee
UMCJIO 2BaAKYyUPYOIUXCI

10 OTKPHITOM JiecTHMue; 1
1

JIECTHUUE; 1 — IJIMHa IIYyTM IO BHEHXOIa Ha JIECTHUYHYIO

2
KJIETKY

3. MNpu ofHOPOAHOM COCTaBe MOACKOro NOTOKa rpynn mobunbHoctn M2, M3 n M4 3HayeHus
BennumH D, V 1 g cnegyeT NpMHMMATh B COOTBETCTBMM C AaHHbIMM Tabaunubl 5.2,




PacyeTHble 3HauYeHMA NapameTpoB A8 rpynn mobuabHoctn M2 - M4

Tabnuua M5.2

Mpynna Bua nytu
mobunbHocT
" D, Mm2/m2 rOPW30HTaNbHbIN NecTHULA BHU3 NecTHULA BBEPX naHAayc BHU3 naHAyc BBEpX
V, m/MuH. | g, m2/mx | V,m/MuH. | g, M2/mx | V, m/muH. | gm2/mx |V, m/MuH. | g, M2/mx | V, M/MUH. g, Mm2/x

MUH. MUH. MUH. MUH. MUH.

M2 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 0,25
0,05 30,00 1,50 30,00 1,50 20,00 1,00 45,00 2,25 25,00 1,25

0,1 30,00 3,00 30,00 3,00 20,00 2,00 45,00 4,50 25,00 2,50

0,2 26,05 5,21 26,22 5,24 16,78 3,36 41,91 8,38 21,98 4,40

0,3 21,97 6,59 22,01 6,60 13,96 4,19 33,92 10,18 18,09 5,43

0,4 19,08 7,63 19,03 7,61 11,96 4,78 28,25 11,30 15,32 6,13

0,5 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 13,18 6,59

0,6 15,01 9,01 14,82 8,89 9,14 5,48 20,26 12,16 11,43 6,86

0,7 13,46 9,42 13,22 9,25 8,07 5,65 17,22 12,05 9,95 6,97

0,8 12,12 9,69 11,83 9,47 7,14 5,71 14,59 11,67 8,67 6,94

0,9 10,93 9,84 10,61 9,55 6,32 5,68 12,27 11,04 7,54 6,79

M3 0,01 70,00 0,70 20,00 0,20 25,00 0,25 105,00 1,05 55,00 0,55
0,05 70,00 3,50 20,00 1,00 25,00 1,25 105,00 5,25 55,00 2,75




0,1 70,00 7,00 20,00 2,00 25,00 2,50 105,00 10,50 55,00 5,50
0,1 53,50 10,70 20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11
0,3 43,57 13,07 16,67 5,00 17,05 5,12 65,70 19,71 35,59 10,68
0,4 36,52 14,61 14,06 5,62 14,56 5,82 53,13 21,25 28,54 11,41
0,5 31,05 15,53 12,04 6,02 12,62 6,31 43,39 21,69 23,06 11,53
0,6 26,59 15,95 10,38 6,23 11,04 6,62 35,42 21,25 18,59 11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 20,08 14,81 10,37
0,8 19,54 15,63 7,77 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 14,99 6,70 6,03 7,52 6,77 17,71 15,94 8,64 7,78
M4 0,01 60,00 0,60 - - - - 115,00 1,15 40,00 0,40
0,05 60,00 3,00 - - - - 115,00 5,75 40,00 2,00
0,1 60,00 6,00 - - - - 115,00 11,50 40,00 4,00
0,2 50,57 10,11 - - - - 99,65 19,93 35,17 7,03
0,3 40,84 12,25 - - - - 79,88 23,97 28,36 8,51
0,4 33,93 13,57 - - - - 65,86 26,34 23,52 9,41
0,5 28,58 14,29 - - - - 54,98 27,49 19,77 9,89
0,6 24,20 14,52 - - - - 46,09 27,65 16,71 10,03
0,7 20,50 14,35 - - - - 38,57 27,00 14,12 9,88
0,8 17,30 13,84 - - - - 32,06 25,65 11,88 9,50




0,9

14,47

13,02

26,32

23,68

9,90

8,91




MpumevaHue:

M2 - HemowHble AKau, MOBUIbHOCTb KOTOPbIX CHUXXEHa WM3-3a CTapeHnA OpraHmima (MHBaI’IVIAbI no CTapOCTM),' MHBannAgbl Ha NpoTe3ax; WHBannabl C
HeAOoCTaTKaMM 3peHNA, NoN1b3ytowmneca b6enon TPOCTbHO, NOAN C NCUXUYECKUMU OTKNIOHEHUAMMU;

M3 - nHBanAapl, ncnosab3yrwouime npun asnuxKeHnn JonNoNHUTENIbHbIE ONOPbI (KOCTbIJ'IVI, I'Ia!'IKM),'

M4 - UHBaIMAbI, NEePeaBUraloLIMec Ha KPpecnax-Koaackax, MPMBOAUMbBIX B [BUMKEHME BPYUHYIO.

4. Nnouwaab ropu3oHTaNbHON NpoeKUMmn Yenoseka f, M%/uen. NpMHUMaETCa B 3aBUCMMOCTM OT COCTaBa /Il0AeiN B NOTOKE B COOTBETCTBUM C NPUBEAEHHbIMM
HUXKE JaHHbIMU.

a) 6)

Puc. N5.6. Nnowaab ropnsoHTasIbHOM NPOEKL MM YENOBEKA:
a) pacyeTHas; 6) aencTenTebHas

Pasmepbl nt0aen M3MeHsoTCA B 3aBMCMMOCTM OT PU3MYECKMX AaHHbIX, BO3pacTa u oaexapl. B Tabauuax MN5.3, N5.4, 5.5 n Ha pucyHKe 5.7 npueBoaaTca
ycpeaHeHHble pa3mepbl NH0AeN pa3HOro BO3pacTa, B Pas/IMYHON oAeXae M C pa3/indHbiM rpy3om. Mpu aTom nNpuBeaeHbl 3Ha4YeHUA NAoWaan ropu3oHTaIbHOM
NPOeKUUM MHBANNA0B C HapyLWEHMEM ONOPHO-ABUraTEIbHOro annapara.



Maowaam ropusoHTaAbHOM NPOEKL MM B3POC/bIX Nt0aein

Tun oaexabl WunpuHa (a), m TonuwmHa (c), m Mnouwaab ropU3oHTaIbHOM
npoekuun, m%/yen.
NneTHasA 0,46 0,28 0,100
BeCEeHHe-OCeHHAA 0,48 0,30 0,113
3UMHAA 0,50 0,32 0,125

Maowaam ropnusoHTaAbHOM NPOEKLMM AeTeN U NOAPOCTKOB

Tun ogexabl

BospacTHble rpynnbl

Mnagwas CpegHsan Crapwas
no 9 net 10-13 net 14 - 16 net
AOMALLHAA o4exaa 0,04 0,06 0,08
AOMaLLHAA 04eXaa CO WKOIbHOW CYMKOM 0,07 0,10 0,14
Y/IN4YHAA o4exaa 0,09 0,13 0,16

Tabnuua MN5.3

Tabnuua MN5.4
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Puc. N5.7. Nnowaab ropusoHTasIbHOM NPOEKLUN Ntoaen
C Pa3/INYHbIM FPy30M

Tabnuua MN5.5

Maowaab ropM30oHTaIbHOM NPOEKLUK NH0AEN C OrpaHUYEHHOM MOBUNLHOCTBIO, M2/uen.

3AOpOBbIe Noaun, Cnenble C nopaxeHnem onopHO-ABUIraTe/IbHOIo annapaTa




cnabocnblwawpe nepegsuratowmeca | nepeasurarolLmMecs | nepegsuratolwmecs | nepeasuratowimec | TPaHCNOPTUPYEMbIE | TPAHCMOPTUPYEMble

, C 6es C ogHoM C ABYMA A Ha Kpecnax- Ha HOCUAKaX Ha KaTasKax

orpaHn4yeHnem AONONHUTENbHbIX Ll,OI'IOﬂHVITEI'IbHOVI AONO/JHUTENbHbIMU KONMACKax
onop onopoi onopamm
1 2 3 4 5 6 7 8
b ol » » » ¥
H
- & T3
‘ e f q ¥ Ij‘ T
A

a=0,28 a;=0,72 a; =0,40 as=0,50 as =0,80 b, =0,50 b,=0,75
c=0,46 c1=0,82 c2=0,75 ¢2=0,90 cs=1,20 i1=2,10 i=2,10
f=0,10 f=0,40 f=0,25 f=0,30 f=0,96 f=1,05 f=1,58




(n. 4 B pea. Npukasa MYC Poccmm o1 02.12.2015 N 632)

4. Bpema 3alepxku t OBWXEHMS Ha YydacTKe 1 m3-3a o0pasoBaBIIETOCH
3

CKOIUJIEHMs JIIoIeM Ha TIpaHulle C [IOoCJenyolMM ydacTkoM (i+1)

onpenesyigieTcs IO
dbopmyie:
1 1
t=Nxfx (————————-----—- - —————— ) (I15.1)
q X b a xb
npu D=0,9 i+1 i 1
rne N - KOJMUECTBO JIOIEeN, uel.;
f - myomanb T'OPM3OHTAJIBHOM NIPOEKLUUM, M;
q - MHTEHCUBHOCTB IBWXEHUS uUepe3s ydacTok i+l npm njorHocTtm 0,9
npu D=0,9
n Bojee, M/MUH.;
b - mMpMHa ydacTKa, M, TIIPYM BXOXIEHMM Ha KOTOPHEM 06pa30BaJjioChb
i+1

CKOILJIEHUE JIonOen;

q — VMHTEHCMBHOCTB IBUMXEHMA Ha YydacCTKe i, M/MMH.;
i+l

b

— WNVPMHa IIpefuecTByrlero ydacTKa i,
i

M.

BpeMs CymecCTBOBAHMUS CKOIMJEeHUS t Ha ydyacTke 1 ompemesnsgercsa o dopmyrie:
CK

(I15.2)

PacueTHOe BpeMsa 5SBakyaluu IO y4dacTKy 1,

B KOHIIe KOTOPOTO Ha IpaHule C
yuacTkoM (i+l) ofBpaz3oBajioCch CKOIJIeHMe JIoLel, PaBHO BPEMEHM CyleCTBOBAaHUS
CKOILJIEHU A t PacueTHOe BpeMsa SBaKyaluu IO YydYacTKy 1 »OonyckaeTcs
CK
onpenesnaTb o QopMmyie:
1
i
t = --+t (I15.3)
1 Y% 3

2. PacyeTHble 3HAYeHUA NAPaMeTPOB ABUKEHUA NOACKMX MOTOKOB
B 34aHMAX KNacca GYHKUMOHANbHOM NoxapHoM onacHocty @1.1.
(sBepeH Mpukasom MYC Poccum o1 02.12.2015 N 632)

5. 3HauyeHuAa BennunH aj, Doy U Voj NpM MCNONB30BAaHUN MMUTALMOHHO-CTOXAaCTUYECKOM MOLENU
npeacrasneHsbl B Tabnamue M 5.6.



Bug nytn

a

Doj, uen./m?

Voj, M/MUH.

O (Vgj), M/MUH.

Jetn gowKonbHOro Bo3pacra
(3maHMAa goWKoNbHbIX 06pasoBaTe/IbHbIX OpraHM3aunii)

[OpPM30HTaNbHbIN 0,275 0,78 60
Mpoem 0,350 1,20 60
10
JlecTHUUA BHU3 0,190 0,64 47
JlecTHUuUa BBEPX 0,275 0,76 47
[eTn c orpaHNYEHHbIMU BOSMOXHOCTAMM
(cneunanusmpoBaHHble 4OMa UHBANNAOB)
[OpU30OHTaNbHbIM 0,29 0,60 51 20
Mpoem 0,30 0,67 47 26
JlecTHUUa BHU3 0,21 0,63 23 12
JlecTHMuUa BBEPX 0,30 0,69 20 8
NMopaun TpypocnocobHoro Bo3pacTa B cTauMoHapax 60nbHUL,
(cTaupoHapbl 601bHUL)
[OpPM30HTaNbHbIN 0,414 0,77 44 10
Mpoem 0,345 0,57 38 8
JlecTHUUA BHU3 0,422 0,96 24 7
JlecTHuua BBEPX 0,313 0,74 14 5

Tabnuua M 5.6



MpecTapenbie aroam
(cneumanunsmnpoBaHHble JOoMa NpecTapebix)

[OpPU30OHTaNbHbIM 0,428 0,96 25
Mpoem 0,456 1,02 20
JlecTHUUA BHU3 0,505 1,26 20
JlecTHUuUa BBEpPX 0,338 0,56 20 °
MaHayc BHM3 0,353 0,58 25
Manayc Beepx 0,368 0,72 15
Cnenble 1 cnabosugalime nogm
(cneumannsmnpoBaHHble 4OMa UHBAAUAOB)
[OpPM30HTaANbHbIN 0,371 0,73 26 7
Mpoem 0,271 0,77 17 6
JlecTHUUA BHU3 0,519 0,97 21 6
JlecTHuUa BBEPX 0,387 0,82 18 6
Fnyxue n cnabocnblwallme noam
(cneunanusmpoBaHHble 4OMa UHBAANAOB)
[opU30HTaNbHbIM 0,301 0,58 82 15
Mpoem 0,328 0,73 82 15
JlecTHUUA BHU3 0,380 0,91 82 15
JlecTHMUa BBEPX 0,344 0,72 54 15




6. 3HaYyeHMa NapameTpPoB ABUMKEHMA NIIOACKMX MOTOKOB A/1A pacyeTa NyTen 3BaKyauUW MO YMNPOLLEHHOM aHa/IMTUYECKOM U WMHAMBWAYA/IbHO-MOTOYHOM
moaenam npueeaeHb! B Tabanuyax M 5.7 -M5.9.

|_|pl/l onpeageneHnn NNOTHOCTU NHOAOCKOTO NOTOKa D; yepes naowaab FOpM30HTaﬂbHOﬁ npoeKkunn 4enoBeKa f Mz/‘-lefl., 3HayeHue f Mz/‘-IEﬂ. NMPUHUNMAETCA B
COOTBETCTBUU C NpuBeaeHHbIMU HUNXKE JAaHHbIMW!

0,03 m%/uen. - ana geteit AOWKONLHOIO BO3PacTa;

0,15 m?/uen. - gna geteit c orpaHUYEHHbIMM BO3MOMXHOCTAMM;

0,2 m?/uen. - pna nogen TpyaocnocobHOro BospacTa B CTaLMOHapax 60/1bHULL;

0,1 m?/uen. - ona cnenbix U cnabosUaALMX NOAEN;

0,1 m2/uen. - ona rayxux u cnabocnbllualmx aoaen;

0,2 m?/uen. - pgna npecTtapesbix NOLEN;

0,13 m%/uen. - Ana 6epemeHHbIX XKEeHLIVH.

D, m%/m? [OpPW30HTaIbHbIN NYTb Mpoem JlecTHMUa BHU3 NecTHnua BBepx
V, M/MUH. | g, M/MUH. | o, M/MUH. | V, M/MUH. | g, M/MUH. | V, M/MUH. | q, M/MWH.
[eTn powkKonbHOro Bo3pacta
(3@aHvA gowKoNbHbBIX 0Bpa3oBaTe/IbHbIX OpraHn3aLmi)
0,01 60,00 0,60 0,60 47,00 0,47 47,00 0,47
0,05 47,19 2,36 2,66 38,36 1,92 36,96 1,85
0,1 35,75 3,58 3,85 32,17 3,22 28,00 2,80
0,2 24,31 4,86 4,80 25,98 5,20 19,05 3,81

Tabnnua M 5.7



0,3 17,62 5,29 4,64 - - - -
0,4 12,88 5,15 3,77 - - - -
0,5 9,19 4,60 2,37 - - - -
[eTu c orpaHNYEeHHbIMU BOSMOXKHOCTAMM
(cneunanusnpoBaHHble LOMa UHBANUAOB)
0,01 50,59 0,51 0,47 23,33 0,23 19,94 0,20
0,05 50,59 2,53 2,34 23,33 1,17 19,94 1,00
0,1 48,97 4,90 4,68 23,06 2,31 20,19 2,02
0,2 38,88 7,78 7,42 19,64 3,93 16,02 3,20
0,3 32,97 9,89 9,41 17,64 5,29 13,57 4,07
0,4 28,78 11,51 10,93 16,22 6,49 11,84 4,74
0,5 25,54 12,77 12,08 15,12 7,56 10,50 5,25
0,6 22,88 13,73 12,96 14,22 8,53 9,40 5,64
0,7 20,64 14,45 13,60 13,46 9,42 8,47 5,93
0,8 18,69 14,95 14,04 12,80 10,24 7,67 6,14
0,9 16,98 15,28 14,30 12,22 11,00 6,96 6,26
Nogy TpypocnocobHoro Bospacra
(cTaumoHapbl 601bHML)
0,01 44,03 0,44 0,38 24,09 0,24 13,69 0,14
0,05 44,03 2,20 1,88 24,09 1,20 13,69 0,68




0,1 44,03 4,40 3,77 24,09 2,41 13,69 1,37
0,2 44,03 8,81 7,53 24,09 4,82 13,69 2,74
0,3 41,42 12,43 11,30 20,37 6,11 13,24 3,97
0,4 36,18 14,47 14,39 17,44 6,98 12,01 4,80
0,5 32,11 16,05 16,54 15,17 7,59 11,05 5,52
0,6 28,79 17,27 18,42 13,32 7,99 10,27 6,16
0,7 25,98 18,18 20,09 11,75 8,23 9,61 6,73
0,8 23,54 18,83 21,57 10,40 8,32 9,04 7,23
0,9 21,40 19,26 22,89 9,20 8,28 8,53 7,68
MpecTtapensie ntogm
(cneumanunsmnpoBaHHble 4OMa NpecTapesibix)
0,01 25,00 0,25 0,20 20,00 0,20 20,00 0,20
0,05 25,00 1,25 1,00 20,00 1,00 20,00 1,00
0,1 25,00 2,50 2,00 20,00 2,00 20,00 2,00
0,2 24,56 4,91 4,00 20,00 4,00 16,08 3,22
0,3 20,22 6,07 4,94 18,24 5,47 13,34 4,00
0,4 17,15 6,86 5,54 15,33 6,13 11,39 4,56
0,5 14,76 7,38 5,91 13,08 6,54 9,89 4,94
0,6 12,81 7,68 6,10 11,24 6,74 8,65 5,19




0,7 11,16 7,81 6,13 9,68 6,78 7,61 5,33
0,8 9,73 7,78 6,03 8,33 6,67 6,71 5,37
0,9 8,47 7,62 5,82 7,14 6,43 5,91 5,32
Cnenble 1 cnabosuasaLime noam
(cneumannsmpoBaHHble JOoMa MHBAANAOB)
0,01 26,34 0,26 0,17 21,37 0,21 18,00 0,18
0,05 26,34 1,32 0,85 21,37 1,07 18,00 0,90
0,1 23,26 2,33 1,58 21,03 2,10 16,62 1,66
0,2 16,49 3,30 2,52 13,34 2,67 11,79 2,36
0,3 12,53 3,76 3,22 8,85 2,65 8,96 2,69
0,4 9,72 3,89 3,77 5,66 2,26 6,96 2,78
0,5 7,54 3,77 4,19 3,18 1,59 5,41 2,70
Fnyxue n cnabocablwalume noam
(cneumanusmpoBaHHble LOMa MHBAAWMA0B)
0,01 82,36 0,82 0,82 82,36 0,82 53,81 0,54
0,05 82,36 4,12 4,12 82,36 4,12 53,81 2,69
0,1 68,86 6,89 7,39 79,41 7,94 47,73 4,77
0,2 51,67 10,33 11,03 57,72 11,54 34,90 6,98
0,3 41,62 12,49 13,25 45,03 13,51 27,39 8,22




0,4 34,49 13,80 14,56 36,02 14,41 22,07 8,83
0,5 28,96 14,48 15,19 29,04 14,52 17,94 8,97
0,6 24,44 14,66 15,27 23,33 14,00 14,56 8,74
0,7 20,62 14,43 14,90 18,51 12,96 11,71 8,20
0,8 17,31 13,84 14,15 14,33 11,46 9,24 7,39
0,9 14,39 12,95 13,05 10,64 9,58 7,06 6,35




MpumeuaHue: B Tabanue M 5.7 npeacTtasieHbl AaHHbIe O NapamMeTpax ABUMKEHUA MpecTapesbix Alaen, nepeasuratollmxca 6e3 AoNoAHUTE/IbHbIX OMopP U C
OAHOW AONONHUTENbHOW ONOPOW, a TaKKe AeTel C orpaHUYEHHbIMMU BO3MOMKHOCTAMM, CMOCOBHbIX K CAMOCTOATENbHOM 3BaKyaL K.

Tabnnua N 5.8. PacyeTHble 3Ha4YeHMA NapameTpoB
OBVXKEHMA NO NaHAyCcaM NpecTapenbixX NAen B Cneumann3npoBaHHbIX
OOMax npecTapenbix

D, m?/m? MaHayc BHM3 MaHAayc BBepx
V, M/MUH. g, M/MUH. V, M/MUH. g, M/MUH.
0,01 25,00 0,25 15,00 0,15
0,05 25,00 1,25 15,00 0,75
0,1 25,00 2,50 15,00 1,50
0,2 20,19 4,04 13,19 2,64
0,3 16,61 4,98 10,95 3,28
0,4 14,08 5,63 9,36 3,74
0,5 12,11 6,05 8,13 4,06
0,6 10,50 6,30 7,12 4,27
0,7 9,14 6,40 6,27 4,39
0,8 7,96 6,37 5,53 4,43
0,9 6,92 6,23 4,88 4,40

Tabnunua M 5.9. PacyeTHble 3aBUCUMOCTU MeXKAY NNOTHOCTbIO
M MHTEHCUBHOCTbBIO ABUXKEHUA NHOACKOrO NOTOKA, COCTOALLErO



n3 Ntoaein, nepeasBuralomnxca Ha Kpeciax-Konsackax

MnoTHOCTb NOTOKa, D, m%/m? NHTEHCUBHOCTb ABUMKEHUSA, 4, M/MUH.
0 0
0,1 15,2
0,2 22,7
0,3 24,2
0,4 21,5
0,5 18,4
0,6 16,1
0,7 13,9
0,8 12,4
0,9 11,0
0,96 9,7

Mnowaab ropM3oHTaIbHOM NPOEKUMM BepPeMEHHbIX KEHLMH ceayeT NPMHUMaTb Mo AaHHbIM puc. 5.8 u Taba. N 5.10.



Puc. M5.8. Maowaaps ropusoHTanbHON NPOEKUNN BepeMeHHOoM
weHwmHbl f = 0,13 m?/uen.

Tabnuua MN5.10. 3HayeHus a, b, ¢, d ans pacueTa naowaau
rOPM30HTaNIbHOM NPOEKUNM 6epemMeHHOM KEeHLMHbI

O603HaueHune Pazmep, m
a 0,355
b 0,56
c 0,30
d 0,205




7. Ona nogeit pasiMYHOro Bo3pacTta, He CMOCOBHbIX K CaMOCTOATEIbHOM 3BaKyaummu (ganee - HemobuabHble Atoan), HeobxoAMMOo onpeaenaTb pacyeTHoe
BpeMmsa cnaceHuna n3 n1e4ebHo-NPoPUNaKTUYECKUX U COLMaNbHbIX YHPEXKAEHMIA NPY NOMOLLY HOCUOK.

Mpu pacyeTe 3BaKyaLMu HEOBXOAMMO YUMTbIBATb TPAHCMOPTUPOBKY HEMOBULHBLIX Nogen U3 nevyebHO-NPOPUNAKTUYECKUX U COLMANBHBIX YUpeRaeHUN
CUNIamMM NepcoHana Npu NOMOLLLM HOCKIOK.

PacueTHoe Bpemsa TPaHCMOPTUPOBKM HEMOBUIbHBIX N0AEN C ONpeAe/IeHHOro 3TaXa 34aHuA onpeaensaerca no popmyne:

t = t1+t2+i+|'2+i+i c N h+i,(|‘|5.1)

per Ve VSV, V,) 05-N Vv,

nepc
roe ti - Bpema yknagbiBaHWA YesioBeKa Ha HOCUIIKU, MUH.;

t, - Bpemsa nepekiagblBaHMA Yel0BeKa C HOCMUJIOK Ha NOATOTOB/IEHHYIO MOBEPXHOCTb, MUH.;
Num - KONIMYECTBO HEMOBUBbHBIX NtOAEN;

Nrepc - KOIMYECTBO NEPCOHANA;

Ly - AO/TMHa NYTU CnaCceHnA NO TOPU30HTANIN, M,

L, - ANMHA NyTY CNaceHUA No NeCTHULE, M;

V1 - CKOPOCTb NepeaBuKeHna meanepcoHana no ropnsoHTaan C HOCUAKaMU 6e3 cnacaemoro ye/sioBeKa, M/MMH.;

VlC - CKOPOCTb nepeasun>xXeHna meagnepcoHaszia No ropnu3oHTa i CO CnaCcaeMbiM HEZTOBEKOM, N1eXKallMM Ha HOCUNKaX, M/MVIH.;
V; - CKOpPOCTb nepegsunxKeHna meanepcoHasa no 1eCtHuue BBeEPX C HOCUIKaMu 6e3 cnacaemoro 4yesioBekKa, M/MVIH.}

VZC - CKOPOCTb nepeasunxXeHna megnepcoHana no n1ecTHnue BHMU3 Co cnacaembiM Ye/10BEKOM, NeXKalWWMM Ha HOCUTKAX, M/MVIH.

Mpyn OTCYTCTBUM HEOBXOAMMBIX MCXOAHbIX AaHHbIX A1 ONpeAeneHns CKOPOCTU NePEeHOCKM MePCOHaIoOM HOCU/IOK C Ye/IOBEKOM CaeflyeT BOCMNO/1b30BaThCA
OaHHbIMM, NpUBeAEHHbIMM B Tabanue M 5.11.



Tabanuya M 5.11. CKOpOCTb ABUMKEHMA NEPCOHANa NPU NepeHoCcKe
HOCW/IOK C YeNI0BEKOM, M/MUH.

Bua nytn Cyenosekom be3 yenoseka
[OpM30OHTaNbHbIN NYTb 70 100
JlecTHUUA BHU3 30 80
JlecTHMuUa BBEPX 20 60

Mpu oCyWecTBAEHUN NEPEHOCKU HEMOOWU/IbHBIX /IOAEN MO JIECTHULLE C PA3/IMYHbBIX 3TAa*KeN 34aHUS KOJIMYECTBO PENCOoB, OCYLLECTBAAEMbIX OAHON MapoW
YyesloBEK U3 YMCNA MEPCOHaANa, cieayeT onpeaenaTb no tabavue M 5.12.

Tabnunua N 5.12. Konnuyectso peiicoB No NepeHoCKe HEMOBUAbHbIX
Nofen Ha HOCUKAX C Pa3INYHbIX 3TaXKel 34aHUA, OCyLLLeCTBAAEMOE
OZIHOW Napoii YeNOBEK M3 YMCNa NePCOHanNa

dTax MaKcMManbHOE KOIMYECTBO PeicoB A/1A MEPEHOCKN HEMOBUIbHbIX OAEN Ha HOCUTKAX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2




11

20




BpeMﬂYKﬂaAbBaHMHQGHOBEKaHaHOCMHKMMﬂMﬂepeKﬂaAHBaHMHCHOCMﬂOKHaﬂOANﬂDBﬂeHHYD
NOBEPXHOCTb, OcyLlecTrBnaemoe O,CI,HOI\;1 napoﬁ 4yenoBeKk U3 4ncna nepCcoHana, CoCrtaBaAeT 0,15 muH.

MpunnoxkeHne N 6
K NYHKTY 12 MeToauku

NoPAAOK
NPOBEAEHNA PACHETA U MATEMATUYECKUE MOAENN 1A ONPEAENEHUNA
BPEMEHW B/TOKMPOBAHWA MYTEN 3BAKYALMW OMACHbIMU
OAKTOPAMMU MOKAPA
CnnCOK U3MeHALWUX JOKYMEHTOB
(8 peq. Mpurkraszos MYC Poccum ot 12.12.2011 N 749,
071 02.12.2015 N 632)

|. MopsAAoK NnpoBeaeHMA pacyeTa

Mpon3BoaUTCA 3KCNEPTHbIN BbIBOP cLEeHapMA UAKU CLeHapueB Noxapa, NPU KOTOPbIX OXUAakoTCA
HauxyALwune NocneacTBna ANA HaXOAALWLMXCA B 34aHMM N0OeN.

dopMyNNpOBKa CLEHapUA PasBUTUA NOMKapa BKAoUaeT B ceba cneaylowme stansbl:
BbIGOP MECTa HaxoXAeHWA NepBoHaYaIbHOro oYara noapa 1 3aKOHOMepPHOCTEN ero pasBuTus;

3a4aHne pacyeTHon obnacTn (BblIbop paccmaTpuBaemol MpU pacyeTe CUCTEMbl NMOMELLEHWN,
onpeaeneHne y4umTbiBaemMblX MPU pacyeTe 3/IEMEHTOB BHYTPEHHEN CTPYKTYpbl MOMELLEHWI, 3aaaHue
COCTOAHUA NPOEMOB);

3a4aHMe NnapaMeTPOoB OKpYKalollen cpedbl M HadasibHbIX 3HAYeHWI NapameTpoB BHYTPU
nomeLLeHuNn.

BbibOp MecTa HaxoAeHWUA o4ara no)apa MNpPoU3BOAMUTCA 3KCMNepTHbiMm nyTem. [pu 3TOM
YUUTbIBAETCA KOJIMYECTBO rOployell Harpysku, ee CBOMCTBA W PacCrnofioXKeHue, BepoATHOCTb
BO3HWKHOBEHMA MOXapa, BO3MOXHasA AMHAMMUKA ero pa3ssuTuA, PAcro/oXKeHUe 3BaKyaLMOHHbIX NyTen 1
BbIXO0B.

Hambonee uacto npu pacyeTax PacCMaTPMBAlOTCA TPU OCHOBHbIX BMAA Pa3BUTUA MoXapa:
KPYroBoe pacrnpocTpaHeHue MoMapa Mo TBEpPAOW roprodeit Harpyske, JIMHeMHOe pacnpocTpaHeHue
noskapa no TBEPAOM roproyeit HarpysKe, HeyCTaHOBUBLLIEECA FOPEHME roOpHoYei KUAKOCTH.

CKOpPOCTb BbIropaHWA gaa 3TUX Caydaes onpeaenseTtca Gpopmynamu:

2 2
ncum X IM X v X t - »OJa KpyT'OBOI'O PaCHPOCTPaHeHMs Ioxapa
ya
ncu X 2 x v x t x b - njng auMHeMHOTO paclHpocTpaHeHusa noxapa (II6.1)
ya
ncu = <
/t
ncm x F x /-——- - 1OJg HeycCcTaHOBUuBIETrocd ropenus I'K,




yI / t

\/ cT
Toe Icu - yIeJibHas CKOPOCTbL BHIOPaHMsa (IJIS XMIKOCTEM yCTaHOBMBIIASACH),
v
xkr/ (c x M2);
V — CKOPOCTb PACIpPOCTPAaHEHMd IJlaMeHu, M/C;
b - mmpmHa NOJIOCH TIOpPIUEM HaATPy3KM, M;
t - BpeMsa CcTabuam3aluy TOPEeHMuS Topuel XUIKOCTU, C;
CcT
F - nryomans ouara noxapa, M2.

Mpn HannMuMmM B MNOMELLEHMM O4ara MOXKapa YCTAHOBKM aABTOMATMYECKOTO MOXKapPOTYLIEHMS,
COOTBETCTBYIOWEN TpeboBaHMAM HOPMATUBHbLIX [AOKYMEHTOB MO MNOXapHoOM 6e3onacHoCTK, npu
npoBeLeHMN PACYETOB 3HAYEHNE CKOPOCTU BbIFOPAHUA MPUHMMAETCA YMEHbLUEHHbIM B 2 pasa.

(ab3au, BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

C yueTom pasgena Il LaHHOTO NPUAOKEHMS BbIBUPAETCA METoA, MOAENIMPOBAHMSA, GopMyMpyeTca
MaTemaTMyeckas MoZeslb, COOTBETCTBYIOWAA AAaHHOMY CLEHapuio, U NpoU3BOAUTCS MOZLEeNMpoBaHue
OVNHAaMUKM  pasBUTMA noXapa. Ha OCHOBaHMM MOAYYEHHbIX PE3y/NbTaTOB PaACCUYUTLIBAETCA Bpems
OOCTUXEHMSA KakAblM M3 ONacHbiX (aKTOPOB NOXKapa MNpeaenbHO AOMYCTUMOro 3HauyeHWa Ha NyTax
3BaKyaLuuu.

HpMTMHECKOE BpemAa no Kaxgomy Wn3 onacHbIX d)aKTopOB noXapa onpegenAeTca Kak BpemA
AOCTUXKEHNA I TUM d)aKTOpOM npeagenbHoO A0ONyCTUMOro 3Ha4eHMA Ha NyTAX 3BaKyauun Ha BbiCOTe 1,7m
OT nona.

MpenenbHO AONYCTUMBIE 3HAYEHUA MO KaXKA0MY U3 ONacHbIX GaKTOPOB MOXKapa COCTaBAAOT:
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

no nosbllWeHHON Temnepatype - 70 °C;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

no Tenaosomy NoToKy - 1400 Bt/m2;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

no novepe BMAMMOCTM - 20 m (gna cnydas, Korga oba ropusOHTaNbHbIX JMHENHBbIX pasmepa
nomelleHna meHbwe 20 M, NpeaenbHO AONYCTMMOE pPacCTosHWE MO noTepe BUAMMOCTM cnepyet
NPUHUMaTb PaBHbIM HanbOo/IbLLEMY FOPU3OHTaIbHOMY JIMHEMHOMY pasmepy);
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

Mo NOHMMXEHHOMY CoAepKaHuIo Kncnopoaa - 0,226 Kr/m3;
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

Mo KakAOMY W3 TOKCUYHbIX ra3006pasHbiXx MpPoAykToB ropeHusa (CO2 - 0,11 Kr/m3;
CO-1,16-10" kr/m3; HCL—23-10"° kr/m3).
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

Heob6Xx0AMMO OTMETUTb, YTO NPU MUCMONb30BaHUKU MOJEBON MOAENV onpedeneHne KPUTUYECKOro
BPEMEHM MMEET CYyLIeCTBEHHble OCOBEHHOCTM, CBA3aHHbIE C TEM, UYTO KPUTUYECKOE 3HayeHue B
Pas/NIMYHbIX TOYKaX NOMELLEHMA AOCTUraeTCa He OAHOBPEMEHHO. [ NOMELEHMIN C COM3MEPUMbIMMI
rOPM30HTa/IbHBIMU PasMepamMn KPUTUYECKOE Bpems OnpeaeniAeTcs Kak MakCMMaibHOe U3 KPUTUYECKMX
BpEMEH ANA 3BaKyaLMOHHbIX BbIXOAOB M3 AaHHOrO nomelleHusa (Bpema 610KMpPOBaHUA MocnedHero
BbIXxoAa).

OnpemenigseTcsa BpeMs OJOKMPOBaHMA t
o



t = min <t , t o, 0t , t o, 0t >. (116.2)

Il. Knaccudumrauma n obnactb NpUMeEHEeHMAa MeTo408
MaTEMATMUYECKOro MOAEeNIMPOBaHNA NoXKapa

Ona onucaHuMa TepmorasoguHaMMYECKMX MapaMeTpoB MoKapa MNPUMEHAKTCA TPU OCHOBHbIX
rpynnbl AETEPMUHUCTUUECKUX MOAENEN: UHTErPasibHble, 30HHbIE (30Ha/bHbIE) U NONEBbLIE.

BblbOp KOHKpeTHOW Mogenu pacyeta BpemeHM O6/I0KMpPOBaHMA NyTel 3BaKkyauuu cneayet
OCYLLECTBNATb UCXOAA U3 CIedyHoLWMX NPeAnoCbIIOK:

UHTErpanbH bIVA meTona:

ONA  30aHUIN, CcopepKaliux pPasBUTYID CUCTEMY TMOMELLEHUI Manoro obbema npocToi
reomeTpuyeckoi KoHdurypaumu;

ONA MOMELLEHUIA, TAe XapaKTepHbld pasmep ovara no¥Kapa COM3MEPUM C XapaKTepHbIMU
pasMepamu NMOMELLEHUA M pasmepbl NMOMELLEHUA COM3MEPUMbl Mexay coboi (NnHelHble pasmepsl
nomelLLLeHUs oTIMyatoTcA He 6onee yem B 5 pas);

ANA NpeaBapuTeibHbIX PacYeToB C Le/bio BbifiBeHUA Haubonee onacHOro cueHapua noxXapa;
30HHbIM (30HaNbHbIN) meToA;:

ONA NMOMELLEHUA U CUCTEM MNOMELLEHUIA MPOCTOM FEOMETPUYECKON KOHOUIypauuu, ANMHENHbIE
pa3mepbl KOTOPbIX COM3MEPUMbI MeX Yy cobol (NNHENHbIe pasmepbl NOMeELLEHUA OTINYaOTCA He 6onee
yem B 5 pas), Korga pasmep o4yara noxapa CyLLeCcTBEHHO MEeHbLLE Pa3MePOB NOMELLLEHUS;

AN paboumx 30H, PACMONIOMKEHHbIX Ha PasHbIX YPOBHAX B Mpeaenax OAHOIO MNOMEeLLEHMS
(HAKNOHHbIM 3PUTENbHDIN 331 KUHOTEaTpa, aHTPEeCoNU U T.4,);

noseBon metona;:

ONA NOMELLEHUIA CNOXKHOW reoMeTpUYeckon KoHdUrypaumm, a TaKKe NoMelleHuit ¢ 6onbwmnm
KO/IMYECTBOM BHYTPEHHMX nNperpag (aTpuymbl C CUCTEMOW ranepei M MPUMbIKAIOLWNX KOPULOPOB,
MHOTOdYHKLNOHaNbHbIE LEHTPbl CO CNOXHON CUCTEMOWN BEPTUKAJNIbHBIX U FOPU3OHTAJIbHbLIX CBA3EN U

T.4.);

AN NOMELLEHUI, B KOTOPbIX OAMH M3 FeOMETPUYECKMX pa3mepoB ropasao 6osblue (meHblie)
OCTa/IbHbIX (TOHHE/IN, 3aKPbITbie aBTOCTOAHKKN 60/bLIONM NAOWAAN U T.4.);

AN WHbIX CAyYyaeB, Korda NPUMEHMMOCTb MAN MHPOPMATMBHOCTb 30HHbLIX M WMHTErpanbHbIX
Mofenieit Bbi3blBaeT COMHEHME (YHMKa/NbHbIE COOPYMKEHWA, pacnpocTpaHeHMe noXKapa no dacagy
34aHMA, He0bX0AMMOCTb yyeTa paboTbl CUCTEM MPOTMBOMOMKAPHOM 3aLLMTbI, CMOCOBHbIX KauyeCTBEHHO
N3MEHMUTb KapTUHY NoXapa, U T.4.).

Mpu ncnonb3oBaHUKU VIHTera}'IbHOﬁ N 30HHOM MOAEHEﬁ ana nomeweHumAa, ogunH ms NINHEeMHbIX
pa3mepoB KOTOpPOro 6onee yem B NATb Pa3 npesBbillaeT XOoTA 6bl OoAVH U3 OBYX APYrux JINHENHBIX
pa3mepos, HGO6XOAMMO 3TO nomMmelweHne 0esinTb Ha YH4aCTKU, PpasmMepbl KOTOPbIX COU3IMEPUMbBI MeXay
CO60ﬁ, N pPacCMaTpmnBaTb y4aCTKMN KaK OTAEJ/ibHblEe NMOMeELLEHNUA, COO6LL|,aIOLLI,MECFI npoemamu, niaowagb
KOTOPbIX paBHa nowaan ce4eHnA Ha rpaHunue y4acTtkoB. Mcnonb3oBaHMe aHanorMyHom npoueaypol B



C/Nly4yae, KOraa 4Ba IMHENHbIX pa3mepa NPeBbIWaloT TpeTnin 6onee yem B 5 pas, He gonycKaeTcs.
[Il. UHTerpanbHas maTemaTUYeCcKas MogeNb pacyeTa ra3aoobmeHa

B 34aHMU, NPU NoKape
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

Ona pacyeTa pacnpocTtpaHeHUA NPOAYKTOB ropeHmA no 34aHUKD COCTaBAAKOTCA U pelatoTcAa
YpaBHEHMA a3paunn, Tensio- n maccoobmeHa Kak ANnAa KaxXaoro nomeuwleHnAa B OoTAeNbHOCTU, TaK U ONA

BCero 3gaHnA B LLEZIOM.

YpaBHEHUA ABUMKEHMA, CBA3bIBaOLLME 3HAYEHMA NepenafoB AaB/leHUIn Ha Npoemax C pacxogamm
ra3os Yepes Npoembl, UMeloT BUA,

G; =sign(AP; )-£-F -2 p-|APy|, (ne.3)

roe Gji - pacxof, ra3os yepes Npoem Mmexay ABYMsA (j-M U1 i-M) CMeXHbIMU MOMELLLEHUAMM, Kr/C;

& - koadduument pacxoga npoema (& =0,8 pna 3akpbimbix npoemos u & =0,64 ans
OTKPbITbIX);

F - nhowaab ceyeHna npoema, m2;

P - NNOTHOCTb ra3oB, NPOXOAALLUX Yepes Npoem, Kr/m3;
APJ-i - CpeaHni nepenag NoHbIX AaBAEHUI Mexay j-M U i-m nomelleHnem, MNa.

HanpaBneHue (3HaK) pacxofa onpeaenaerca 3HakoM Pa3HOCTU AaBAeHWA AF’ji .
B 3aBMCMMOCTM OT 3TOrO MIOTHOCTb P MPUHMMAET PA3/IMYHbIE 3HAYEHUS.

3HaK pacxoda rasos (BXOAAWMIA B MOMELLLEHNE PACXOL CYMTAETCA NOMOXKUTENbHBIM, BbIXOAALLMN -
OTpULATe/IbHbIM) U 3HAYEHUE P 3aBWCAT OT 3HAKa Nepenajga AaBNeHUN:

. -1, p=p;, mpu AP <0
sign(AP),p = J , (M6.4)
+1L, p=p;,,ipu AP >0

[nAa nporHosvMpoBaHWMA MapaMeTpoB MPOAYKTOB ropeHusa (TemnepaTtypbl, KOHLEHTpauumi
TOKCUYHbIX KOMMOHEHTOB MPOAYKTOB rOPEeHUs) B MOMELLEHUAX MHOFOSTa)KHOTO 343aHMA Ha 3Takax,
PacnoNOMKEHHbIX Bbllle 3Ta)Ka, Ha KOTOPOM MOMKET BO3HMKHYTb MOMKap, PacCMaTpuBaloTCA MPOLEcChl

pacnpocTpaHeHns NPOAYKTOB rOPeHUs B BEPTUKA/bHbIX KaHanax (IeCTHUYHbIE KAETKU, WaxTbl ANGTOB,
BEHTKaHa bl U T.M.).

BepTMKanbHylo LWaxTy MO BbICOTE Pa3AeNAlOT Ha 30Hbl, KOTOpble MPEeACTaBAAOT Y3/bl B
rMApPaBANYECKON cxeme 34aHKNA. 30Ha NO BbICOTE MOXKET 0XBaTbiBaTb HECKO/IbKO 3TaXel 3a4aHus. B atom
C/lyyae pacxoj, rasa Mexay 30HaMu MOXKHO Bblpasutb Gopmynoin suaa:

G= Ap
, (N6.5)



1

rae S = m - XapaKTePUCTUKa rmapaBan4eCckoro COnpoTnBaeHnNA Ha rpaHnLUe 30H;

F - nnowaab nonepeyHoro ceYeHms LaxThl;
k - KoappuumeHT (gonyckaetca npuHMUMaTbL pasHbiMm 0,05 c2/m);
g =9,81 m/c2 - yckopeHune cBo60AHOr0 NageHus;

AP - nepenag AaBneHvit Mexay y3namu.

3paHune npeacraBnAloT B Buae FM,D,paBﬂM‘-IeCKOﬁ CXeMbl, y3/bl KOTOpOﬁ MOAENNPYIOT NOMeELLEHNA,
a CBA3M - NYyTU OABUXEHUA NPOAYKTOB ropeHna un so3gyxa. Kaxpoe nomeuieHne 34aHMA ONUCbIBaeTCA

CUCTEMOW YpPaBHEHMI, COCTOALLEN U3 ypaBHeHMA BanaHca MacChl, ypaBHEHUA COXPaHEHUA SHepruu u
YypPaBHEHMA OCHOBHOrO ra3oBoro 3akoHa (MeHaeneesa-KnaiinepoHa).

YpaBHeHMe 6anaHca maccol Bbiparkaetcsa Gopmynoii:
d(p;-V;)/dt=y+> G, -> .G, (N6s6)
k i

rae V, - o6bem nomeuienms, m3;

t - Bpems, c;

Z Gk - CYyMMa pacxofo0B, BXOAALLMX B MOMeLLeHUe, Kr/c;
k

ZGi - CYMMa pPacxo0B, BbIXOAALLMX U3 NOMELLEHUS, Kr/c;
i

\J/ - CKOPOCTb BbIrOPaHWA NOXKAPHOW Harpysku, Kr/c.

YpaBHeHWe COXpPaHEHMA SHEPTUK BblpaxkaeTca Gopmyion:
d(C,-p;-V,-T;)/dt=C,- > (T, -G, )-C,-T;- D .G, +Q; -Q,, (N6.7)
k i

rae C,, C, - yaenbHan usoxopHas n usobapHan rennoemkoctu, kIx/(kr-K);

T,, T, - temnepatypbl rasos 8 i-m 1 j-m nometuenunsax, K;

Q- - KonnyecTBo Tenna, BbIAGNAEMOTO B NOMELLEHWW NPU FOpPeHMK, KBT;

Q,, - TenN0BoI1 NOTOK, NOFNOLWAEMbII KOHCTPYKLMAMM U M3/Ty4aemblii 4epes npoembi, KBT.
[lns nomeleHua oyara noxapa sennunHa Q- onpeaensetca no gpopmyne:

Qr:(U'QH+I)\V,

rae 17 - K0addUUMEHT NONHOTbI FTOPEHUS;



Q, - Hu3was Tennota cropaHus, KIK/K;
| = C, -T - sHTanbNMA rasndrLMpPoBaHHOI ropioyeit HarpysKu, KIK/K;

C, - yAenbHas Tenn0eMKoCTb NPOAYKTOB NMPO/N3A, KO/ (Kr-K);
T - TemnepaTypa NPoAyKTOB NMpPoan3a, K.

[ins octanbHbix nometsennii Q. =0.

KoaddunumeHT nonHoTel ropeHna 77 onpegenserca no popmyne:

Z Xox,k ’ Gk

n=1,-K+-(1- K)k\y—L (M6.8)

rae 7, - KoaddUUMEHT NONHOTbI TOPEHUA B PEXUME NOXapa, PeryIMpyemMmom roptodeii Harpyskon,

onpegensemblit Gopmynoi:

1, =0,63+0,2- X, ,+1500- X2 ;. (6.9)

KoadopumumeHT K paccumtbiBaetca no popmyne:

B

xOXm XOXm
K= — | exp| B- 1—X—’ , (M6.10)

ox,0 ox,0

B _ Xox,O
T X, —0,01)

XOX’O - Haya/IbHaA KOHLEHTPaUMA KACI0POAa B MOMELLLEHUM o4ara noxapa, Kr/Kr;
Xox’m - TeKyLLAA KOHLUEHTPALMA KMCI0pPOAa B NOMELLEHMM OYara noxapa, Kr/Kr;
L., - KonnuecTso Kucnopoaa, NOrNOWAEMOro NPY CropaHMM 1 Kr roproyeit Harpysku, Kr/Kr.

YpaBHeHue MeHgeneesa-KnainepoHa Bbiparkaetca Gopmynoi:

R

roe Pj - laBNeHue rasa B j-M nomelueHuu, Ma;

T]- - Temnepatypa rasa B j-m nomeleHumm, K;

R = 8,31 - yHuBepcanbHas rasosas nocrosHHas, [Ix/(monb-K);



M - MOJIAPHAA MaccCa rasa, MoJib.

I'IapaN\eprl rasa B MnomeweHnn onpeaenarTca w3 ypaBHEHUA b6anaHca macc OTAENBbHbIX
KOMIMOHEHTOB NPOAYKTOB ropeHunAa n KMCaopoda n ypaBHeHUA 6as1aHCca ONTUYECKOM NIOTHOCTU Abima.

YpaBHeHue 6anaHca Macc OTAENbHbIX KOMMOHEHTOB NPOAYKTOB rOPEHUA U KUCIopoaa:

d(X;p;-V;)/dt=y-L +> (X, -G, )X, 2.Gy, (N6.12)
k i
roe XL,i' XL’J- - KOHUEHTpaumA L-ro KoMnoHeHTa NPOAYKTOB FOPEHUA B i-M U j-M NMOMELLEHUAX,
Kr/Kr;

LL - KonudyectBOo L-ro KomnoHeHTa MNpoAyKTOB ropeHua (Kucnopopa), Bblaenstowlerocs

(nornowatoweroca) Npu CropaHnm 04HOrO KMAOrPaMMa MOXKAPHOW Harpy3Ku, Kr/Kr.

ypaBHEHMQ 6anaHca ONTUYECKOM NIOTHOCTU Abima:

V, -duj/dt =y-D, +Zk:(uk -Gk)/pk —; -ZGi /pj, (N6.13)

. . -1
rae W, U; - onTuyeckan NAOTHOCTb AbIMa B i-M U1 j-M NOMELUEHUSX, Hno-m—;

D, - abimoo6pasyiowas cnocobHOCTb NoxapHOW HarpysKku, Hn-M2/Kr.

OnTuyeckaa NNOTHOCTb AbiMa MpPU OObIYHLIX YCAOBUAX CBA3aHA C PacCTOAHMEM npeaesibHOWM
BMAMMOCTM B AbiMy popmynoi:

|, =2,38/ 11.(N6.14)

Ons nomelleHnn 6e3 UCTOYHMKA Tenna cucTema ypaBHeHul (M6.6), (M6.7) u (M6.8) ynpowaetca u
npeacTaBnseTca B BUAeE:

Gy (1) =sign (AP (1))-p-F-\[2-p, -|AP ()

0, Gy (1)
ZizY _ g
; Pk

, (M6.15)

rae Py =%-[pi +sign (AP )-p, +p, —Sign(APi,-)'pj]

NepBoe ypaBHeHWe CBA3bIBAET nepenagpl ,D,aBHEHMVI Ha coeaunHAWNUX nomelleHne npoemax C
pacxoaom rasa yepes 3T npoembl. BTopoe - BbiparkaeT NOCTOAHCTBO obbema AnAa JaHHOro nomellleHua.

Takum obpasom, OnAa Bcero 3gaHuaA TpebyeTca pelwaTtb CUCTEMY, COCTOALLYIO W3 (mrc +m3c)’n3T

HeNIMHENHbIX ypaBHeHU Buga (M6.12) n ny ‘N, AnHenHbIx ypasHeHui Buaa (M6.13). 3gece M. u

T

mBC - COOTBETCTBEHHO YNC/ZIO TOPU3OHTA/IbHbLIX N BEPTUKAJIbHbIX CBA3el Ha 3Taxe; ny - YACNO Y3/08B;

N__ -yucno staxken.

3T



Cuctema ypaBHeHWI, BKAtovatowas B ceba ypasHeHus (M6.6), (M6.7) ana nomeleHWa ouara
noxapa u (MN6.12), (N6.13) anAa ocTanbHbIX MNomelweHUn U ypaBHeHue (M6.11), onucbiBatoLLas
rMAPaBANYECKYIO CXEMY 3[aHUSA, PeLaeTca YNC/IEHHO MEeTOA0M UTepaLnn B COBOKYMHOCTU C METOAO0M
CeKRyLLMX.

OcHOBHble YpaBHEHWNA ONA onpeaeneHnAa temnepaTtypbl rada U KOHUEHTPaLUKUKM NPOAYKTOB ropeHuna
B NoOmeweHnAX 34aHNA Nosly4eHbl U3 ypaBHeHMﬁ COXpaHeEHUA 3HEPIrnn n macchbl.

TemnepaTypa rasa B NOMELLEHMU, e OTCYTCTBYET oyar norkapa, onpenensercs u3 ypaBHeHus
TennoBoro 6asnaHca, KOTOPOe MOKHO MOJIYYUTb U3 ypaBHEHMA coxpaHeHus aHeprum (M6.7). opmyna

ONA onpeaeneHna TeMNepaTypbl rasa B j-M NOMELLEHMN 34aHMA B "'n"-bIil MOMEHT BPEMEHM:

n

Z(CPB -Gy 'Tk)+Qj

T, = <L +
C,. (lek—leij+Cpe Zl:G[+a*jn F,+a*.F.
(CF’B Gk 'Tk)+QJ
_ k=1 .
+ ooy n m m , (n6.16)
C,. Gk—ZGl +CPZ-ZGi+a*n F,ra* F.
k=1 i=1 i=1
C, (ZGFZGI.}CW 2.G +a*, F ta* F,
-eXp _ k=1 i=1 i=1 Az‘
CVe'pj 'Vj

rae Qj - CyMmma UCTOYHUKOB (CTOKOB) Tensna B ob6beme j-FO nomeuieHnAa U Tenna, yxoaAawero B

orpa)kgatoLme KOHCTPYKLMK;

[T u
= - NIpPUBEAEHHbIN KO3DULMEHT TeNN00TAaYN;

T (’E) - T,
T, - HauanbHaa TemnepaTypa B nomeLLeHnY;

F. - nnowazab NoBepXHOCTM OrpaaatoLLMX KOHCTPYKLMIA B j-M MOMELLeHUM.

jer

KoadduumeHT Tennootgaum & moXKeT bbiTb paccymMTaH No aMnMpuyeckomn popmyne:

4,07-YT, =T, npu T, <60 °C
a= .(N6.17)
11,63-exp[ 0,0023-(T, - T,)] mpuT, >60 °C

KoHueHTpauma oTAeNbHbIX KOMMNOHEHTOB ra3oBbIX CMecei B NOMELLEeHUAX 34aHUA BbluMCaseTcs
M3 ypaBHeHWs 6anaHca maccbl AaHHOro KomnoHeHwta (M6.12). KoHueHTpaums L-ro KOMMOHEeHTa

NPOAYKTOB ropeHunA B j-M nomeweHnn B 'n -bIl MOMEHT BpemeHu onpenenAaeTca ypaBHeEHNEM:



=}
=}

n

(XLk'Gk) (XLk'Gk) sz
XLj(n):k:ln—+ XLj(n—l)_k:ln— -exp _kzl—V'AT .(N6.18)
ZGK ZGk PV,

k=1 k=1

OnTtnyeckas KOHLUEHTpauMAa AbiMa B NOMelleHUAX onpeaenAaerca u3 6anaHcoBoro YpaBHeEHWUA
n_n

(M6.19). HaTypanbHbI NoKasaTeNnb ociabneHus cpeabl B j-oM Nomew,eHnn B "'n"-blii MOMEHT BPeMEHM
onpeaenseTca ypaBHeHNEM:

Z(”k 'Gk) (Hk 'Gk) ZGk
R = k:1n—+ Ry — = n -EXp —e vV AT |.(N6.19)
ZGK ZGK Pi* Vi
k=1 k=1

AHanUTUYECKne COOTHOLWEHNA gnA onpeaeneHnA KpMTMHeCKOVI
NPOoAONTKUTENIbHOCTU NOXapa

Ona OAMHOYHOrO MOMELEHUA BbICOTOM He 6onee 6 M, YOOBNETBOPAIOWErO YC/N0BUAM
NPUMEHEHNA UHTErPaNbHOW MOAENN, NMPU OTCYTCTBUN CUCTEM MPOTUBOMNOXKAPHOWN 3aLUNUTbI, BAUAOLLNX
Ha pas3BUTME MNOXKapa, AOMyCKaeTcA onpeaenaTb KPUTMYECKMe BpPeMEeHa Mo KaxKAoMy W3 OnacHbIX
$aKTOPOB NoXKapa C NOMOLLbIO aHAIMTUYECKUX COOTHOLLEHMIA:

Nno NoBbILIEHHOW TeMnepaType

b

tr, = %-In 1+(27730+$ , (N6.20)
MO noTepe BUANMOCTH
nh
e = ﬁ.ln 1-Vl;lh(é'.0§nff , (N6.21)

No NOHWXEeHHOMY coaep*KaHUK KNcaopoaa

B 0,044
te: = K"n 1- , (N6.22)

B-L,
= 940,27 |-z
Y,

no KaxXgomy m3 ra3oo6pa3Hblx TOKCUYHbIX MPOAYKTOB ropeHunA

I

. |B VX T
ty = K-In[l-m} , (N6.23)



353.¢,-V
(1-9)n-Q,

1 cBob60aHOro 06bemMa NoMeLLeHuUs, Kr;

rae - pasmeprlﬁ KOMNEKC, 3aBM€ﬂLIJ,VIﬁ OT TENNOTblI CrOPAaHNA MmaTepuana

t, - HauanbHan Temnepatypa Bo3ayxa B NomelLeHuy, °C;

N - MOKasaTe/b CTEMEHW, Y4YUTbIBAIOWMIN M3MEHEHMEe MacChbl BbIrOPaloWEro marepuana BO
BpemMeHu;

A - pasmepHbI NapameTp, YYUTbIBAIOWMI yAe/NbHYI0 MAacCOBYO CKOPOCTb BbIrOpaHWA roproyero

n
maTepuana n njaowaab noxapa, Kr/c ;

Z - 6e3pa3mepHbIil NapameTp, y4MTbIBaoLWMIA HepaBHOMEPHOCTb pacnpeaenerHua OPMN no sbicoTe
nomeLleHus;

QH - HM3LLaA TenaoTa cropaHusa matepuana, MAx/Kr;

Cp - yaenbHaa nsobapHasa TeNna0eMKoCTb AbIMOBbIX ra3os, MI/(Kr-K) (gonyckaetca npuHMmMaTh

paBHOM TenaoemKocTu Bo3ayxa npu 45 °C);

@ - KoabouuMeHT Tensonotepb (MPUHMMAETCA MO AaHHbIM CMPaBOYHOM /IMTEpPaTypbl, Npu
OTCYTCTBUM AAHHbIX MOXET bbITb NPUHAT paBHbIM 0,55);

N - K03dpdUUMEHT NoNHOTLI ropeHus (onpeaensetca no popmyne M6.9);

V - cBO60OHbIN 06bem NnomeLleHns, M3;
a - KO3QDULIMEHT OTPaXKeHUA NPeAMETOB Ha NyTAX 3BaKyaLuy;

E - HayanbHan 0CBeLLEeHHOCTb, JIK;
Inp - NnpeAenbHan A4anbHOCTb BUAMMOCTM B AbIMY, M;
D, - Abimoo6pasytowas cnoco6HOCTL ropaero matepuana, Hn-m2/Kr;

L - yaenbHbIN BbIXOA TOKCMYHbIX ra30B Npu cropaHmm 1 Kr matepuana, Kr/Kr;

X - NnpefenbHO A0MNYCTUMOE cofepaHne TOKCUYHOTO ra3a B MOMELLEHUM, KT/M™ (XCoz =0,11
kr/m3; Xeo =1,16-10" kr/m3; Xl = 23-10° kr/m3);
L02 - VAENbHbIN Pacxos, KUCAopoaa, Kr/Kr.

Ecnrv noa 3Hakom norapudma nosyyaercs OTpMUATENbHOE UMCA0, TO AaHHbIi O®IM He
npeacTaBAseT ONnacHOCTY.

MapameTp z BbIMUCAAIOT No popmyne:

h h
z=—-exp|14-— npu H<6 M, (n6.24
o p H p ( )



rae h - BbicoTa paboyeit 30HbI, M;
H - BbicOTa nomeLleHus, M.

OnpegaenseTcs BbicOTa paboyeli 30Hbl:

h=h_+17-0,5-8, (ne.25)

rae hrm - BbICOTa N/1OWaAKHn, Ha KOTOpOﬁ HaXxo4ATcAa ntoaun, Hagd No21I0OM NOMELLEHNA, M;

6 - Pa3HOCTb BbICOT NMOJ1a, paBHAA HY/1HO NPU TOPU3OHTA/ZIbHOM €ro pacnosioXeHuun, m.

CHEAVET nMmeTb B BUAY, 4YTO Hambonbluel onacHocTU npuv noxape noasepraroTca noau,
HaxogAawmneca Ha 6onee BbICOKON OTMETKE. |_|03TOMy, Hanpumep, npun onpegeneHnun HeO6XO,£I,MMOFO
BpemMeHWn 3BakKyauuun mo,u,eﬁ M3 napTepa 3pUTENbHOIO 3as71a C HAKZIOHHbIM NOJIOM 3Ha4YeHne h cneanyer
HaXo4uTb, OPUEHTUPYACb Ha Hambonee BbICOKO pPacnonoXxeHHble pAaabl Kpecen. I'Iapalv\eprl Ann
BbIHUCNAKOT TakK:

[ANS CYyYan ropPeHUn *KMAKOCTU C YCTaHOBUBLLEWCA CKOPOCTbHO:

A=V, -Fn=1,

rae Yy, - YAenbHas MaccoBas CKOPOCTb BbIrOPaHWs XKNUAKOCTH, Kr/(M2-c);
ON1A CNy4an ropeHmnsn *KUAKOCTU C HeYCTaHOBMBLUENCA CKOPOCTbIO:

A 067y, F
t

cm

n=1,5,

ANA KPYrosoro pacnpocTtpaHeHua noxkapa:
A=105y, -V’ n=3,

rae V - IMHelHan CKOPOCTb PacnpoCTPaHEHUA NaaMeHK, M/c;

AN BePTUKANbHOW MW TOPU30OHTANbHOM NOBEPXHOCTU FOPEHUA B BUAE NPAMOYTO/IbHUKA, 04Ha U3
CTOPOH KOTOPOro YBE/IMYMBAETCA B ABYX HaNpaB/AeHUAX 3a CYET PacnpoCTpaHeHMA NaameHn (Hanpumep,
pacnpocTpaHeHMe OrHA B rOPM30HTa/IbHOM HanpaBAeHMM MO 3aHaBecy Noc/ie OXBaTa ero njiamMeHem no
BCel BbicoTe):

A=y, -V-bn=2

rae b- I'IEpI'IEHp,MKYI'IFIprIVI K Hanpas/AeHUIO OBUNXKEHUA NJIaMeEHN Pa3mep 30Hbl TOPEHUA, M.

Mpwn oTCyTCTBUM cheuManbHbix TpeboBaHMI 3HaYeHUs a U E npuHumatotcs pasHbimu 0,3 1 50 nK

COOTBETCTBEHHO, a 3Ha4YyeHNe Inp = 20 M.

IV. MaTemaTtunyeckasn ABYX30HHaA Mmo4e1b NoXKapa B 34aHNUN

an peweHnn 3aga4 ¢ UCNoJsib3oBaHNEM ILI,BYX3OHHOI7I MmoAaenn Noxap B 34aHNN XapaKTepUsyeTca



yCcpeaHEeHHbIMM Mo Macce U 06bemy 3Ha4YEeHUAMM NMAPaMETPOB 3a4bIMIEHHOW 30HbI:
T - Temnepatypa cpeabl B 3a4bIMAEHHON 30HE, K;

MIO - ONTUYECKanA NNOTHOCTb AbiMa, Hn/m;

b - MaccoBas KOHLEHTpaluus 1-TOro TOKCUYHOTO IMNPOIAyKTa TOPEeHMus B
i
3aIEIMIIEHHOM 30HEe, KI'/KI';
X - MAcCcoBasd KOHIUEHTpaluusa KuUcjopoma, KI'/KI;
K

Z - BbICOTA HUXKHEM rpaHuLbl C108 AblMa, M.

B cBOl ouyepenb Mepeuync/ieHHble MapameTpbl BbIParKaloTCA Yepes OCHOBHbIE MHTerpasbHble
napameTpbl 334bIMNEHHOM 30HbI C MOMOLLBIO CAeaytowmx Gopmyn:

T
Q = umHTerpan m x c¢ (T) x dT, (I16.26)
3 0 P
m m
i K
X = --, X = --, (116 .27)
i m K m
S
MO = —-—, (I16.28)
\Y%
b
\%
m I
po = --, Z =H - ——, (I16.29)
\Y% A
b
rme m, m - ofmasa Macca IOeMa M COOTBETCTBEHHO 1-T0O TOKCHMYHOTO NPOOYyKTa
i
TOPEeHVs B 3aIOEMIIEHHOM 30HE, KI';
m - Macca KMCJIOpOoIa B 3ambMJIEHHOM B0HE, KI';
K
Q - BHTaNbIMA NPOOYKTOB I'OPEHMS B BaObMIIEHHOM 30He, KIX;
3
S - onTMUeckoe KOJIMUeCTBO mOuMa, Hm x M2;
PO - IMJIOTHOCTBL meMa Npu Temrnepartype T, Kr/m3;
V - obbeM 3aOpMIIEHHOW 3OHB, M3;
i
H, A - BHCOTaA " IJIOWlalb IIOMEIEHUA, M;
C - ymeJbHas TelJIOeMKOCThb mnemMa, kIx/ (K x ko).
P

AWHaMMKa OCHOBHbIX MHTErpasibHbiX MNapameTpoB 3aﬂbHMHEHHOﬁ 30Hbl OnpeaenAaeTca
UHTErpUpPOBaHNEM CUCTEMbBI CieayoWnX 6anaHcoBbIX ypaBHEHMVIC

06LLLel7‘I MacCbl KOMIMOHEHTOB 33Ab|MI’IEHHOI7I 30Hbl C Yy4YeTom [AbiMa, BHOCMMOIo B 30HY
KOHBEKTUBHOM KOJIOHKOW U AblMa, YAanAemoro 4epes3 npoembl B cocegHne nomeleHnA:

—-G -G, (I16.30)

roe t - Tekyllee BpeMdA, C;
G , G - MaACCOBHM pacxon IbMa COOTBETCTBEHHO Uepes KOHBEKTMUBHYI KOJIOHKY



K II
M OTKPEBITEIE IIPOEMEI B IIOMEUEeHUN, KI‘/C,’

3HTaNIbNUA KOMNOHEHTOB 33a4bIM/IEHHOM 30HbI C Y4ETOM TEM/A, BHOCMMOTO B 30HY KOHBEKTUBHOW
KOJIOHKOW, TENI00TAAUYN B KOHCTPYKLMM M YHOCA AbIMA B MPOEMbI:

do
-——- =0 -0 -0 , (I16.31)
dt K 11 KOH

roe Q , Q , Q - TeIrJioBad MOIHOCTL, COOTBETCTBEHHO BHOCHUMAaA B

K II KOH
3aOEIMJIEHHYIO 30HY KOHBEKTMBHOM KOJIOHKOM, yIajiseMas C OEMOM 4Yepes OTKPBITHEE
IPOEMEl M TepseMas B KOHCTPyKUuM, KBT;

MacCCbl KUCNhOpOoda C ydeTOM NOTEPb Ha OKMNC/IEHUE NPOAYKTOB NMPOJsIn3a roproynx BeLeCTB:

d;ntox =0,23-(G—n-y L, )-x

(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

-Gy, (N6.32)

[6):¢

T - MO/IHOTa CrOPaHWUA ropYero MaTepuana, Kr/Kr;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

\J/ - CKOPOCTb BbIrOpPaHWsA rOprOYero maTepuana, Kr/c;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

LOX - noTpebaeHne KUCIopoaa NPU CropaHnm eaAnHULLbI MacCbl TOPIOYEro matepuana, Kr/Kr;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

ONTUYECKOro KOAMYECTBA AblIMA C YYeTOM AbiMoobpasytoLeli CnocobHOCTU ropALLero matepuana:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

ds
E=l//-Dm —Gn'ﬁ,(ﬂ6.33)
p

(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

roe Dm - Abimoobpa3sytolLan cnocobHOCTb roptodero matepuana, Hn/(m2-kr);
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

MacCChbl i-ro TOKCMYHOro NPOAYKTaA ropeHunA:

dm
i
--——=mncu x L - x x G, (I16.34)
dt i i I
rme L - MACCOBBIM BBIXOI 1-T'0 TOKCHMUHOTO MNPONYyKTa TOPEeHMA, KI'/KI.

i

Macca KOMIIOHEHTOB mnhMa G , BHOCUMHX B BaIbIMJIEHHYI 30HY KOHBEKTMBHOM

K

KOJIOHKOM, OlLIEHUBAETCsH c yyeToM KOJMUEeCTBa BO3IOyXa, BOBJIEKAEMOT'O B
KOHBEKTUBHYI KOJIOHKY IIO BCeM ee BHCOTe IO HMXHeM I'PaHMUEl CJIoS IOblMa. B
VHXEHEPHHX pacueTax pacxon KOMIIOHEHTOB IOEIMa dYepes OCEeCHUMMETPUUYHYIO
KOHBEKTUBHYIO KOJIOHKY Ha BHECOTE HMWXHEeI'0O YPOBHSA 3BaIbIMJIEHHOM 30HE Z (B
3aBUCUMOCTHA oT TOTO, kKakasa o06JlaCTb KOHBEKTMBHOM KOJIOHKM MM  Odakesa
IOTPYXEeHa B 3aIbIMJIIEHHYIO 30HY) 3aIdaeTcsa I[IOJIySMIMPUUECKOM GOopMyJioNn:



Zz 0,566
0,011 x Q9 x (———-) nya objacTtu dakesa
2/5
Q
Z 0,909
G = <0,026 x Q x (=———-) IOJIa [IepexOonHOoM objacTu (I16.35)
K 2/5
Q
Z 1,895
0,124 x Q9 x (———-) i oBJlacTU KOJIOHKU,
2/5
Q

rae Q - MOLLHOCTb O4Yara nokapa, KBr.

AdnHamunKa napameTpoB oyara noxkapa onpegensercA pasBUTMEM NAOWALMN FTOPEHUA C yYeToM
C/IOXKHOro COoCtaBa ropro4ymx martepunanos, UX pacnosioeHnAa, mecCta BO3HMKHOBEHNA O4Yara nox*apa um
NOJZIHOTbI CrOPaHNA:

Q=n-y,-Q, -F(t).(ne.36)

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

[ToTepu Tensa B oTUpaxiawlye KOHCTPYKLMM PpacCCUMTEIBAIOTCA C Yy4YeTOoM
TeMnepaTypsl Topsddeit cTpyu T , CKOPOCTM M M3JIydaTeJIbHOM CIIOCOOHOCTM CTPYyH,

c
OMHIBAKIIEY KOHCTPYKLMM M OpOTpeBa caMoM 1-¥ KOHCTpykumy T (y) IO TOJIMHE V.
i

;IS 9TOTO UMCJIEHHO MHTEeTPUPYyeTCs HecTallMoHapHOoe ypabBHeHue Oypbe:

dT (y) d nambna (T) x dT (y)

—————— = mmmmmmmm X mmmmmmmmmmmm (116.37)

C rPaHNYHbIMU N HaYa/IbHbIMU YCNOBUAMMU!

daT (y)
i
(ameda + ambda ) x (T - T ) = -gambma X —————-— , (I16.38)
K J ¢} W W dy
y=0
dT (y)
i
(ameda + ampda ) x (T - T (menbra)) = -aambma(T) x —-————-— , (I16.39)
K 7 0 i dy
y=IneJbTa
T (O,y) =T , 0 <=y <= genbra, (I1I6.40)
i 0
roe anbba , anbda - COOTBETCTBEHHO KOHBEKTMBHBIM M JIYUMCTEINM KO2QOMLUMEHT
K JI

TenyiooTmaumu, BT/ (M2 x K);
AeNbTa - TO/LLMHA OrPakaatoLLen KOHCTPYKLUUK, M;



C(T) - TenoemMKoCTb MaTepmnana KOHCTPyKLUMKM npu Temnepatype T(y), A /(kr2 x °K);

nambaa(T) - Tens1oNpoBOAHOCTb MaTepurana KOHCTPYKUMK npu TemnepaType T(y), Bt/(m x °K);

T, T - TeMIeparTypa COOTBETCTBEHHO O0OIpPeBaeMOM YACTM KOHCTPYKLUMM U
w 0
cpenn y HeoBorpeBaeMoOM MNOBEPXHOCTHU, K;

PO - NIOTHOCTb MmaTephana KOHCTPYKUUN, I-(I'/M.

TennoBble M MaccoBble MOTOKW Yepes MpPoem B KaxAabli MOMEHT BPeMEeHM PacCcyYMTbIBAOTCA C
Yy4YeToM TeKyLLero nepenasa AaB/ieHns Nno BbICOTE NPOeMa, COCTaBa U TemrnepaTypbl ra3oBoi cpeapl No
0b6e cTopoHbl Npoema (cxema pacyeTa Ha puc. M16.1). Tak, MaccoBblit pacxog, AbiMa U3 NOMELLLEHUA oYara
norkapa B cocegHee NOMeLLeHNEe PacCUnTbIBaeTCA ceayowmm obpasom:

Y

max  =—=—————memm e
G = B x kcu x mHTerpas \/2 x po x (P(h) - P (h)) x dh, (116.41)
II Y 2

min

rae B - wupuHa npoema, m;

KCM - a3poauHaMmMIecknin KoadPULMEHT NPoema;

P(h) - P (h) - pazHuua HaBJIeHMNM B I[IOMEUIEHMAX Ha BHCOTe h;
2

PO - NJIOTHOCTb AblMa B 33bIM/IEHHOM 30HE COCcefHEero nomelLeHusa Nnpu Temnepatype aoima T.

Puc. M6.1. MacconoToku Yepes npoem

[lpenmesisl MHTEerpupoBaHMA Y ny BHIOMPAITCA B [penejiax CTBOpa Ipoema,
max min
cJyioda IOEIMa IoMelleHNA ouara Inoxapa mu TaMm, TIOe W30BHTOYHOE IaBJICHUKE
HOenvra P = (P(h) - P(h) ) > 0, xak »TO ykKaszsaHO Ha puc. I6.1.
2

HEO6XOAMNBH AnAa OUeHKU nepenaga gaBaeHnAa no CTBOpy npoema 3aBUCMMOCTb AaB/1€HUA OT
BbICOTbI B i-M NOMeLLEHUMU (C ydyeTom 3aAbIMHEHHOﬁ 30HbI 3TOIO I'ION\ELLI,EHWFI) OLLEHMBAETCA KakK:



P,—p,-g-h ecmnh <Z,
P (h) = , (N6.42)
Po—0,9-Z —p;-g-h eciuh>Z

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

roe P - Tekyllee JaBJIeHMe B 1-M IIOMEUleHUM Ha HYJIEeBOMW OTMeTKe (MIu
i0

IpUBEIEeHHOE K HYJIEBOM OTMETKe, eCJIM YPOBEHb IIOoJla IIOMEUeHMS BHIIEe HYJIEBOM
OTMETKU) ;

PO - IMJOTHOCTL BO3IOyXa IPM HadaJIbHOM TeMmmnepatype T ;

0 0

7Z - TeKyllasd BECOTA He3aOHMJIEHHOM 3O0HH B 1-M IOMEUEeHUN.

i

PaccumnTtaHHblie napameTpbl TennomaccoobmeHa B npoeme NCNonb3yrtTCA KaK rpaHU4YHble yCcaoBUA
ON1A COCeAHEro NoMeLLeHMA.

V. MNoneson meToa MOAENMPOBAHNA NOXKapa B 34aHUN

OcHOBOIM Ana NONEeBbIX MOAENEeNA MOXapoB ABAAIOTCA YPaBHEHMUSA, BblpaKalowme 3aKoHbI
COXpaHeHMA MaccCbl, MMMYAbCa, SHEPrMM W MacC KOMMOHEHTOB B pPacCMaTpMBaeMOM Majiom
KOHTPOAbHOM 06beme.

YpaBHeHMe COXpaHeHNA MmacCcChbl:

dpo d
--—— + -—— (po x u ) = 0. (I16.43)

YpaBHEeHMe COXPAaHEHMA MMMYNbCA:

d d dpo i7
-— (poxu) + -—-—— (poxXxu xXxu)=- —— + —————= + po x g . (I16.44)
dt i dx 3 i dx dx i

] i ]

OnA HbIOTOHOBCKUX KWAKOCTEN, MOAYMHSAIOWMXCA 3aKOHY CTOKCa, TEH30p BA3KMX HanpsarKeHui
onpegenserca GOpPMyoN:

du du du
i b 2 k
Tay = MO X (-——— 4+ -—=-) - - X MO X —--—- X @OejabTa . (I16.45)
ij dx dx 3 dx ij
] i k
YpaBHeHWe sHeprum:
R
dgq
d d dp d snambnoa dh 3
--(po x h) + -———(po xu x h) = —— + ———(————-- X —-==) - ---, (I16.46)
dt ax 3 dt ax c ax ax
J J p J J
T
roe h = h + umHTerpan ¢ dT + SUM (Y x H ) - craTruueckas DHTAaJIbINA
0 T P k k k

0



cMecnu,;

H - Temnora ofpasoBaHMa K—-I'O KOMIIOHEHTA;
k
c = SUMY x c - TEeIJIOEMKOCTBbL CMEeCH IIPpM [NOCTOSAHHOM IOaBJIEHUN;
s k k P,k
R
gd - PamMalUMOHHEIM I[NOTOK SHEPI'MM B HaAlpPaBJIEHUM X
] ]
YpaBHEHME COXpaHEHNA XUMNYECKOIO KOMMNOHEHTA k:
dy
d d d k
-——(poxY¥) + ———m(poxu xY ) =-—(po xDx -—-) + 8 (I16.47)
dt k dx J k dx dx k
] ] ]

Ona 3ambikaHua cuctembl ypasHeHuin (M6.43) - (M6.47) ucnonb3yetcs ypaBHEHWE COCTOSHMSA
naeanbHOro rasa. [1na cMecu rasoB OHO UMeEeT BUA,

Y
k
p=pro xR xTzx SUM --, (I16.48)
0 k M
k
rne R - yHuBepcajibHasa ras30Bas [OCTOSHHASA;
0
M - MoJiApHas Macca k-To KOMIIOHEHTA.

k




