MPWKA3 30.06.2009 N382 METOANKW ONPEAESTEHNA PACHETHbIX BENTNMYNH NOXKAPHOIO PUCKA 3AAHNAX
COOPYXEHNAX CTPOEHUNAX PAS/TNYHbIX K/T...

3apeructpmposaHo B MuHtocte Poccum 6 asrycta 2009 r. N 14486

MWHWUCTEPCTBO POCCUMCKOWN GEAEPALIMM NO OENAM FPAXKOAHCKOM
OBOPOHbI, YPE3BbIYANHbBIM CUTYALUAM U NIUKBUOALNU
NOCNEACTBUINA CTUXUNHbLIX BEACTBUN

NMPUKA3
ot 30 nroHa 2009 r. N 382

OB YTBEPXKAEHUN METOAUKU
ONPEAENEHUA PACYHETHbIX BE/IMYUH NMOXKAPHOIO PUCKA B 3AAHUAX,
COOPY}XEHUAX N CTPOEHUAX PA3/IMYHBIX KNIACCOB ®YHKLIMOHA/ILHOM
NOXXAPHOM ONACHOCTHU

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

B cooTBeTcTBMM ¢ DefepanbHbiM 3aKOHOM OT 27 aekabpsa 2002 r. N 184-d3 "O TexHUYeCKOM peryanposaHmmn'
M noctaHosneHnem MpaButenbctea Poccuniickon ®eaepauunm ot 31 mapta 2009 r. N 272 "O nopagke nposeaeHus
pacyeToB M0 OLEeHKe NoXapHoro pucka" 2 npmkasbisalo:

YTBEpAUTb MNpuaaraemylo MeTOAMKY OnpeaeNneHns pPacyeTHbIX BEeNMYMH MOMKapHOro PUCKa B 34aHUAX,
COOPYKEHUAX N NOXKAPHbIX OTCEKAX Pa3/IMYHbIX KNaccoB GYyHKLMOHANbHOW NOXKapPHOM ONacHOCTK.
(8 pea. Mpukasa MYC Poccum o1 02.12.2015 N 632)

MuHucTp
C.K.Luonry

1 CobpaHue 3akoHogaTenbcTsa Poceuiickoin deaepaumm, 2002, N 52 (vacTs 1), cr. 5140; 2005, N 19, cT. 1752; 2007, N 19, cT.
2293; 2007, N 49, ct. 6070; 2008, N 30 (uacTb Il), cT. 3616.

2 CobpaHue 3aKkoHoaTenbcTsa Poccuiickoi ®epepaumm, 2009, N 14, cT. 1656.
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MpunoxkeHune
K Mpunkaszy MYC Poccum
ot 30.06.2009 N 382

METOAUKA
ONPEAENEHUA PACHETHbIX BETU4YUH NOXAPHOIO PUCKA B 34AHUAX,
COOPYEHUAX U MNOMAPHbIX OTCEKAX PA3/IMYHBIX K/IACCOB ®YHKLMOHANIbHOM
NOXAPHOI ONACHOCTHU

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

|. O6bwue nonoxeHusn

1. HactoAawaa metoanKa onpeaeneHua pacyeTHbIX Be/IMYMH MOXKAPHOIrO PUCKa B 34aHUAX, COOPYKEHUAX U
NOXAPHbIX OTCEKAX Pa3/IMYHbIX KNacCcoB d)yHKLI,MOHaJ'IbHOﬁ nomapHoﬁ OnacHOCTH (p,anee - METOAMKa) YCTaHaB/IMBAET
nopAAoK onpeaeneHnAa pacHeTHbIX BEJIMYMUH NOXKAPHOIo pUCKa B 34aHUAX, COOPYHKEHUAX U NOKAPHDBIX OTCEKAX (,u,anee
- 3,u,aHme) M PacCnNpoCTpaHAETCA Ha 34aHNA K/1aCCOB ¢yHKLI,I/IOHaI'IbHOl‘;I nomapHoﬁ OnacHOCTH:

1.1. @1 - 3paHus, NpefHa3HAYeHHble A8 NOCTOAHHOIO NPOXKMBAHMA U BPEMEHHOTo NpebbiBaHMA Nt0AEN, B TOM
yucne:

a) ®1.1 - 34aHMA AOWKONbHbIX 06pa3oBaTeNbHbIX OpraHM3aLumMii, CNeunanmn3npoBaHHbIX LOMOB NpecTapesbixX 1
WHBaNNAoB (HEKBapPTUPHbIE), 60NbHULbI, Cla/ibHble KOpNyca 06pa3oBaTe/IbHbIX OPraHn3aLUii ¢ HaIMYMeM UHTepPHaTa
M OETCKMX OpraHM3aumi;

6) ®1.2 - roCcTUHNLBI, OBLLENKUTUSA, CNasibHble KOpMyca caHaToOPUEB 1 AOMOB OTAbIXa 06LLEro TMNa, KEMMUHIOB,
MoTenen M NaHCMOHaToB.;

B) ®1.3 - MHOTOKBapTUPHbIE KW/ble LOMa;
r) ®1.4 - o4HOKBaPTUPHbIE XWU/ble 4OMA, B TOM Yncie 6NOKMPOBaAHHbIE;
1.2. ®2 - 3paHMA 3pENULLHBIX U KY/NbTYPHO-MPOCBETUTENBHbIX YUPEKAEHWNN, B TOM YNCNE:

a) ®2.1 - TeaTpbl, KNHOTEATPbI, KOHLEPTHbIE 3a/bl, KAYybObl, LMPKKU, CIOPTUBHbIE COOPYXKEHUA C TPUbByHamu,

6MBANOTEKM U ApyrMe Y4YpexKkAeHWs C PacYETHbIM YMCAOM MOCAAOYHbIX MECT AAs MOCETUTENE B 3aKPbITbIX
nomeLLeHunXx;

6) ®2.2 - My3eu, BbICTaBKH, TaHUEBAJIbHbIE 3a/1bl U Apyrne I'IO,D,O6HbIe ydypexaeHna B 3aKpbITbIX MOMELLEHUAX;

B) ®2.3 - TeaTpbl, KNHOTEATPbI, KOHLEPTHbIE 3a/bl, KAybbl, UMPKKU, CMOPTUBHbIE COOPYKEHUS C TpUByHamM,
BUBNMOTEKN N APYTUE YUPEIKAEHUA C PACYETHbIM YMC/IOM MOCAA0YHbIX MECT A1 NOCETUTE/IE Ha OTKPbITOM BO3AYXE;

r) ©2.4 - myseu, BbICTaBKK, TaHLLEBA/IbHbIE 3a/1bl U ApYrne NogobHble yuperKAeHUs Ha OTKPbITOM BO3AYXE;
1.3. ®3 - 3gaHKA opraHn3aLMii Mo 06CNYKUBAHMIO HAaceNeHUs, B TOM Yuche:

a) ®3. 1 - 3aaHMA opraHU3aLnii TOProsau;

6) #3.2 - 3paHMA opraHU3aLnii obLWEeCcTBEHHOMO NUTaHUS;

B) ®3.3 - BOK3anbl;

r) ©3.4 - NOAVKANHUKM 1 ambynaTopuu;

a) ®3.5 - nomelleHMa Ans noceTuTenel opraHusauuii BbITOBOrO U KOMMYHanbHOro 06CAyXuMBaHMUA C
HepacyeTHbIM YUCIOM MOCAZ0YHbIX MECT A1 NoceTUTeNnen;

e) ®3.6 - ¢U3KYNAbTYPHO-0340POBUTENIbHBIE KOMIMJIEKCbl U CMOPTUBHO-TPEHUPOBOYHbIE YUYpPEKAEHWUA C
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nomeueHnamun 6es TpubyH ans sputenen, 6biToBble NOMeLLeHUs, 6aHu;

1.4. ®4 - 3paHNA obpa3oBaTebHbIX OPraHU3aLMIA, HAayYHbIX U MPOEKTHbIX OPraHM3aLmMii, OpraHoOB ynpaBaeHns
yUYpeXAeHU, B TOM Yncne:

a) ®4.1 - 3gaHmMA 0blleobpa3oBaTe/ibHbIX OpraHn3aLmii, opraH1saLumii 4oNoNAHUTENLHOTO 06pa3oBaHMA AeTel,
npodeccrnoHanbHbIXx 06pa3oBaTebHbIX OpraHM3auui;

6) ®4.2 - 3paHMA obpa3oBaTeNbHbIX OpraHM3auuii Bbicllero obpa3oBaHMA, OpraHU3aUnii AONONHUTENIbHOMO
npodeccnoHanbHOro 06pasoBaHus;

B) ®4.3 - 34aHMA  OpPraHoOB YMpPaB/AEHUA YuYpEXKOEHMMN, MPOEKTHO-KOHCTPYKTOPCKUX OpraHu3aLmi,
MHPOPMALMOHHbIX U PeAaKLMOHHO-U34aTeNbCKMX OPraHn3aLLMii, Hay4YHbIX OpraHU3aunii, 6aHKoB, KOHTOP, 0dUCOB;

r) ®4.4 - 3paHNA NoXapHbIX Aeno;

1.5. ®5 - noxapHble OTCEKN NPOU3BOACTBEHHOIO MU/IM CKAJACKOTO Ha3HAYeHUA C KaTeropmen NoMeLLeHnn no
B3PbIBOMOKAPHOM M NOXKapHOM onacHocTu Bl - B4, I, [, BXxogAwme B cOCTaB 34aHUM ¢ GYHKLMOHANbHON NOXKapHOM
onacHocTblo ®1, ®2, ®3, ®4, B Tom uncne ®5.2 - cToAHKKU ANa aBToMobuel 6e3 TeXHUYECKOro obCnyKnBaHma 1
pemoHTa.

(n. 1 8 pea. Npukasza MYC Poccum o1 02.12.2015 N 632)

2. PacuyeTbl N0 OLEHKE NOXKAPHOro PMCKa NPOBOAATCA NMyTEM COMOCTABAEHUA PacYETHbIX BEJIMYMUH MOXKAPHOro
PWUCKa C HOPMaTMBHbLIM 3HAaYEHMEM MOXKAPHOTO PUCKA, YCTaHOBeHHoro deaepanbHbimM 3aKOHOM oT 22 uiona 2008 T.
N 123-®3 "TexHUYecKuit pernameHT o TpeboBaHMAX NoKapHoi 6esonacHocTn" 3 (aanee - TeXHUYECKUI pernamenT).

3. OnpeaeneHne pacyeTHbIX BEJIMUYMH NOMKAPHOTO PUCKA OCYLLECTBAAETCA HAa OCHOBAHWUM:

a) aHa/M3a NOXKapHOM ONAaCcHOCTU 34aHui;

6) onpeaeneHns 4YacToTbl peannsaLmm NoXKapoonacHbIX CUTyaLuii;

B) NOCTPOEHUsA noneit onacHbiXx GakToOPOB No¥Kapa ANA PA3NUYHbIX CLEHAPWEB ero passuTus;

I') OLLEHKMN I'IOCI'IE,D,CTBMVI BOBAGVICTBMH OnacHbIX d)aKTOpOB noX<apa Ha mo,n,eﬁ ANA pPa3/IndHbIX CUEeEHaApPUEB €ro
Pa3BuUTUA,

A) Hannuua cuctem obecneveHns NoXxapHoi 6e3onacHoOCTU 34aHNUN.

4. OnpepeneHune pacyeTHbIX BEIMUYMH NMOXKAPHOTO PUCKa 3aKA0YAETCS B pacyeTe MHANBUAYAIbHOTO NMOXKapPHOTro
PUCKa ANA NoAel, HAXOAALLMXCA B 34aHUN. YNCNEHHbIM BblpaXKeHWeM UHAMBUAYANbHOTO NOXapHOro pUcKa ABAseTcA
YacToTa BO3A4EeNCTBMA onacHbIXx GakTOpoB noKapa (ganee - OP) Ha Yyenoseka, HaxoaaLLeroca B 3gaHuun. MepeyeHb
O®M yctaHoBneH cTatbelt 9 TexHMYeCcKoro pernameHTta. PesynbTaTbl M BbIBOAbI, MOJYYEHHbIE NPU OnpeseneHnn
MOXapHOro pPMUCKa, UCNONb3YOTCA 415 060CHOBAHUA MAapPAMETPOB M XapPaKTEPUCTUK 30aHNI, COOPYKEHUIM U CTPOEHUN,
KOTOpble Y4MTbIBAIOTCA B HAacToAlel MeToauke.

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

5. YactoTta Bo3gencteua ODI onpepenserca g8 NOXMAPOOMACHOW CUTyauUMM, KOTOpas XapaKTepusyertcs
Hambosblue ONacHOCTbIO A5 KU3HU U 34,0PO0BbSA NHOAEN, HAXOAALLMXCA B 34aHUN.

6. Ana u,eneﬁ HaCTOﬂLLI,em MeTOONKN UNCNONb3YHOTCA OCHOBHblIE MOHATUA, YCTAHOBJ/IEHHbIE cTatbent 2
TexHn4yeckoro persiameHTa.

Il. OCHOBHble pacyeTHble BeINYUHbBI MUHANBUAYANIbHOTO NOXKAaPHOro pUCKa
(8 pea. Npukaza MYC Poccum o1 02.12.2015 N 632)

7. HanBUAYyanbHbI NOXKapHbIA PUCK OTBeYaeT Tpebyemomy, ecnu:

3 CobpaHue 3akoHogaTenbcTsa Poccuiickoit ®epepaumu, 2008, N 30 (yacTb 1), cT. 3579.
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Qs < Qg, (1)

H H=10° .ot
rae Qg - HopMaTMBHOE 3HauEHMe MHAMBUAYaNbHOTO No)apHoro pucka, Qg = rog’;

QB - pacyeTHaA BE/IMYNHaA MHONBUNAYA/IbHOIO NOXKAPHOIro pUCKa.

PacueTtHas BennuunHa MHOUBUAYA/NIbHOIO MOXAPHOro puCKa B 34adHUN, COOPYXEHUN U NOXKAPHOM OTCeKe
onpeagenaeTca Kak makCMmasibHOe 3Ha4YeHMe NMNoXKapHOro pUCKa U3 paCCMOTPEHHbIX CLeHapues NnoXapa:

Qs =max {Qg,..., Qg,i,..., Qan}, (2)
rage QB,i - pacyeTHaA BE/IMYNHA NOXKAPHOTO PUCKa ONA i-ro CueHapuAa noxapa,
N - Konnyectso PaCCMOTPEHHDbIX CLLeHapuneB NnoXapa.

CueHapuit noxkapa npeacrasaseT coboi BapMaHT pasBUTUA NOXKaPa C Y4ETOM MPUHATOrO MecTa BO3HUMKHOBEHUSA
M xapaKkTepa ero passutus. CueHapuit noxapa onpeaenserca Ha OCHOBE AaHHbIX 06 06BEMHO-MNAHMPOBOYHBIX
PeleHnsX, 0 PasMeLLeEHMM TOploYer Harpysku u aogen Ha obbekTe. Mpu pacyeTe paccMaTpMBAlOTCA CLEHapuu
no¥apa, Npu KOTOPbIX PEaNusyloTCa Hauxydluve ycnosusa gna obecneveHus 6e3onacHoCTM Alogei. B KayecTse
CLEHapueB C HauUXyAWWMKM YCIOBMAMM NOXKapa CaeAyeT pacCMaTpuBaTb CLEHapuun, xapakTepusyemble Haubonee
3aTPyAHEHHbIMW YCIOBUAMM 3BaKyaLmm ntogen u (unn) Hanbonee BbICOKOW AMHAMMUKOW HapacTaHma OPI1, a umeHHO
noapsi:

B NOMELLEHMAX, PacCHMTaHHbIX Ha eaMHOBPeMeHHoe npucytcteune 50 1 6onee YenoBek;

B CMCTEeMax MOMELLEHUIN, B KOTOPbIX U3-3a pacnpocTpaHeHmnsa OPI BO3MOXKHO bbicTpoe 6/10KMpoBaHUE nyTen
3BaKyaumm (Kopnaopos, 3BaKyaLLMOHHbIX BbIXOLO0B U T.4.). [1pn 3TOm oyar noxkapa BblbMpaeTca B NOMELLEHUN MANoro
0b6bema B6AM3M OT OAHOMO M3 3BAKYaALMOHHbIX BbIXOA40B, MO0 B MOMELLEHMM C BONBLUMM KOJMYECTBOM FOptoYdel
HarpysKu, XapakTepu3syoLLLenca BbICOKOM CKOPOCTbIO PAacnpOCTPaHEHMA NAaMeHU;

B MOMELLLEHUNAX U CUCTEMAX NOMELLLEHNIA aTPUYMHOIO TUNA;

B CUCTEMaAX I'IOMEU.I,eHMI‘;I, B KOTOpPbIX WU3-3a HeAOCTaTOHHOVI I'IpOI'IVCKHOVI cnocobHocTH I'IYTEVI 3BaKyauunn
BO3MOXHO BO3HUKHOBEHWE NPOAO/TIKUTENIbHbIX CKOMNNEeHUM NHOAOCKUX NOTOKOB.

B cnyyasx, Korga nepeynciaeHHble TUMbl CLLeHapWeB He OTPayKkaloT BCeX O0cobeHHocTel 0bbeKTa, BO3MOMKHO
paccMOTpPeHMe UHbIX CLLeHapMeB Nnoxapa.

B nomeweHnun, umerowem gsa um bonee 9BaKyaLUMOHHbIX BbiXO4a, O4alr NMoXapa cneayer padmellatb B86/113M
BbIX04a, MMEKLLEro HaVI60l'IbLL|y|'0 NPONYCKHYO CNOCOBHOCTb. Mpwn atom ,D,aHHbIVI BbIXO4, CHUNTAETCA 6ﬂ0KMpOBaHHbIM
C NepBbiX CEKYHA NOXapa, n npun onpegeneHnn pac4eTtHoro BpemeHn aBakyaumnnm He y4mntbiBaeTCA.

B nomeLlLeHNM C 0 AHMM 3BaKyaLMOHHbIM BbIXOA0M BpeMsi 6/IOKMPOBAHUA BbIXOAa ONpeaenaeTca pacyeTom.

CueHapuu nokapa, He peannsyemble NPU HOPMaAbHOM PEXKMME IKCMIyaTalMm 06beKTa (TEPAKTbI, NOAMKOMHN,
XpaHeHuWe roptoyeit Harpysku, He NPeaycMOTPEHHOM HasHaYeHMem O6beKTa U T.4.), He paccmaTpMBaloTCA.

8. PacyeTHaa Be/fWYMHA MHAMBUAYAZIbHOTO MOMKAPHOr0 pUCKa ANA i-ro cueHapua noxapa Qg B 34aHUSAX,
YKa3aHHbIX B MyHKTe 1 (33 WCKAOYEHWEM KNaccoB (YHKUMOHANbHOM MnoxKapHoi onacHoctv &1.1, ¢1.3, ®1.4)
paccumnTbiBaeTcsa no ¢opmyne:

QB,i= Qn,i - (1 - Kan,i) . I:’np,i . (1 - Pa,i) . (1 - Kn‘a,i) (3)

roe Qni - 4YacToTa BO3HWKHOBEHWA MOXapa B 34aHUM B TeYeHWe rofa, onpegenaemas Ha OCHOBAHUMU
CTAaTUCTUYECKMUX AAHHbIX, NpUBeAeHHbIX B npuaoxkeHnn N 1 K HacToAweln MeTtogumKe. Mpun OTCYTCTBMM CTAaTUCTUYECKOM
nHbopmaLmm gonyckaetca npuHUmaTh Qn; = 4 -10°2 ana Kaxaoro 3gaHns;

Kan,i - KO3OPULMEHT, yUMUTLIBAIOLLMIA COOTBETCTBME YCTAHOBOK aBTOMATUUYECKOTO NOKapoTyLeHus (aanee - AYM)
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TpeboBaHMAM HOPMATUBHbLIX AOKYMEHTOB MO MOXKapHoW 6e3onacHocTU. 3HavyeHuWe napameTtpa Kani NpuHUMaeTca
paBHbIM Kani = 0,9, ecivt BbINoAHAETCA XOTA 6bl 04HO M3 CeAyIOLLMX YCAOBUNA:

3aaHne obopygoBaHo cuctemol AYI, cooTBeTcTBylOWEeNn TpeboBaHMAM HOPMATUBHbLIX [AOKYMEHTOB MO
noKapHown 6e3onacHocCTyH;

obopypoBaHue 3g4aHuA cuctemoir AYM He TpebyeTca B COOTBETCTBMM C TpebOBaHUAMM HOPMATUBHbIX
OO0KYMEHTOB MO MOXKapHOM 6esonacHoCTu.

B ocTanbHbIX caydasnx Kani NPUHUMAETCA PaBHOM HYHO;

Pnp,i - BEPOATHOCTb MPUCYTCTBMUSA /IIOLEN B 34aHMM, ONpeaensieman U3 COOTHOWEHUSA Py i = toyuky,i / 24, TAE toymky,i
- BPEMA HAX0XAeHWA Nto4el B 34aHMM B Yacax;

P.,i - BEPOATHOCTb 3BaKyaUumn Atoaei;

Knsi - KOSGOULMEHT, YYMUTHIBAIOLWMIA COOTBETCTBME CUCTEMbI MPOTUBOMOMKAPHOWN 3alMTbl, HanpaBJAeHHOW Ha
obecneyeHne 6e30MacHOl 3BaKyauuu noaei Npu noxkape, TpeboBaHNAM HOPMATUBHbIX AOKYMEHTOB MO NOMKapHOW
b6e3onacHoCTH.

9. BepoATHOCTb 3BaKyauuu Pa,i M3 34aHWI, YKasaHHbIX B MNyHKTe 1 (33 WCKAOYEeHMeM 34aHUIA Kaaccos
dYHKUMOHaNbHOM noxapHon onacHoctn ®1.1, 1.3, d1.4), paccumTbiBatoT no dopmyne:

8-t -
0999 - — =P ecimt, <08t <t, *t,ut, < 6mMun

H3

"P; =40,999, ecmt, +t, <08t ut, < 6wmun L (4)

0,000, ecmut, > 0,8 - t; wm t, > 6 MuH

roe tp - pac4eTHOE BpeEMA 3BaKyalnun mop,eﬁ, MUWUH,;

t, - BpemsA Hayana 3BaKyauuu (MHTepBan BpemeHU OT BO3HUKHOBEHWA NoXapa 40 Hayana 3BaKyauuu nogei),
MWH;

ts, - Bpems OT Hadana nokapa A0 6/10KMPOoBaHMA 3BaKyaLMOHHbIX NyTeil B pe3yabTaTe pacnpocTpaHeHUs Ha
HUX ODT, UMetoLMX NpeaenbHO A0NYCTUMbIe ANA Nto4enh 3HauYeHMA (Bpema 610KMPOBaHUA NyTel 3BaKyaLumn), MUH;

L, - BpPeMA CyLLeCTBOBaHMA CKOMAEHMI Nodei Ha ydacTKax nytm (NAOTHOCTb NOACKOrO NOTOKA Ha nyTax
3BaKyalum npesbiluaeT 3HadeHue 0,5 m?/m?).

10. PacuyeTHoe Bpemsi 3Bakyauuum noaemn tp M3 MNOMelWeHUn W 3[aHUKA onpeaenserca Ha OCHoBe
MOAENNPOBaAHUA ABUMKEHMUA Nt0AeN A0 BbIXOAa HAPYKY O4HUM U3 Cieayowmx cnocobos:

Mo YMNPOLLEHHOM aHA/IMTUYECKON MOAENIN ABUMKEHUS JIIOACKOrO MOTOKa, NpMBeAeHHOM B npusioxeHnn N 2 K
HacTosLen MeToanKe;

no mMaTemaTU4ecKoW MOLEeNU WHAMBUAYA/IbHO-NOTOYHOIO ABWMKEHWUS NOAEeA U3 34aHUSA, NPUBEAEHHOW B
npunoxxeHuu N 3 K HacTosLwen MeToauKe;

No MMUTALMOHHO-CTOXaCTUYECKOM MOAENN ABUKEHUS IIOACKMX MOTOKOB, NpUBEeAEHHOM B npunoxeHun N 4 K
HacTosLwen MetoauKe.

Bbibop cnocoba onpegeneHUs pacHeTHOro BPeMeHM 3BaKyauuu NPOU3BOAMTCA C YYeTOM cneumdpuyeckmnx
0CcobeHHOCTelt O0OBbEMHO-MNAHMPOBOYHbBIX pPEeLeHUA 34aHMA, a TaKKe 0cobeHHOoCTel KOHTWUHreHta (ero
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OAHOPOAHOCTM) NtOAEN, HAXOAALLMXCA B HEM.

Mpwn onpegeneHnn pacyeTHOro BPEMEHM 3BaKyaLlMM yYUTbIBAOTCA AaHHble, NpuBeaeHHble B npuaoeHun N 5
K HacTosAweln MeToguKe, B YaCTHOCTU MPUHUMMNbI COCTaB/EHMA PACYETHOM CXeMbl 3BaKyauUWn No4en, napameTpsbl
ABUXKEHMA Ntofelt pasfnyHbIX TPYNn MOOUABHOCTM, @ TAKMKe 3HAYeHWs NaoWagei ropusoHTaNIbHbIX MPOEeKLMi
PasINYHbIX KOHTUHIEHTOB NtOAEN.

11. Bpemsa Ha4vana aBaKkyaumm tHa onpeaenseTca B COOTBETCTBMU C NYHKTOM 1 npunoxkeHma N 5 K HacToawwen
MeTtoauke.

12. Bpems 6/10KMpOBaHUA MyTel 3BaKyauuu ts, sblumcnserca nyTem pacyeta BpemeHu gocTukeHua OOM

npeaenbHoO AOMYCTUMbIX 3HAYEHWUI Ha 3BaKYaLMOHHbIX NYTAX B Pa3/iM4yHble MOMEHTbI BpeMeHu. Mopagok nposeaeHUaA
pacyeTa M mMaTemaTMYecKkue Mogenn AnA onpegeneHus BpemeHu 6/10KMPOBaHMA NyTeil 3BaKyaLuM ONacHbIMU
daKTOpamu noxkapa npueeseH B NnpuaoxkeHnn N 6 K HacTosAwel MeToauke.

13. KoaddpuumeHT, yunTbiBaloLWMiA COOTBETCTBME CUCTEMbI MPOTMBOMOXKAPHOM 3aWMTbl, HamnpaBieHHOW Ha
obecneyeHne 6e3onacHoOM 3BaKyaLmn Aoael Npu noxape, TpeboBaHMAM HOPMATUBHbIX LOKYMEHTOB MO MOXKapHOM
6e3onacHocTH, Knsi paccumTbiBaeTcs no popmyne:

Kna,i=1-(1 - Kogn,i - Keoys,i) - (1 - Kosw,i - Knaz,i), (5)

roe Kogni - KO3OOMUMEHT, YYMUTLIBAIOWMIA COOTBETCTBME CUCTEMbI MOXKAPHOM CUrHanusaumm TpeboBaHUAM
HOPMATUBHbIX AOKYMEHTOB MO MOXKapHON 6e30nacHoCTy;

Kcoys,i - KOQ(I)(I)VILI,VIGHT, y‘-lMTbIBaI-OLLI,Mﬁ COOTBETCTBUE CUCTEMbI OonoBelleHnA J'IlO,D,Eﬁ O NoXape un ynpasseHnAa
3BaKyaLI,MEI7I mo,u,eﬁ, Tpe6OBaHVIFIM HOPMATUBHbIX 4OKYMEHTOB NO nomapHoﬁ 6e30ﬂaCHOCTM,'

Knm, - KO3OPUUMEHT, yuyMTbiBalOWMIA COOTBETCTBME CUCTEMbI MPOTUBOALIMHOM 3aWMTbl TpeboBaHUAM
HOPMaTUBHbIX AOKYMEHTOB MO MOXKapHoM 6e3onacHoCTK.

MopsaaoK oueHKM napameTpoB Kosn,i, Kcoysi M Knas, npuBeaeH B pasgene IV HacToAwein MeToguKu.

14. PacyeTHas BeMYMHA MHANMBUAYAIbHOTO NOXKapHOro pucka Qg 418 i-ro cueHapua nNoxapa B 34aHMAX Knacca
dYHKUMOHanbHOM noxapHon onacHoctn ®1.1, 1.3, 1.4 paccuntbiBaeTtca no dopmyne:

Qe,i=Qn,i[1-(Psi+(1-Ps;) Pen,i)l, (6)

roe Qn, - 4YacToTa BO3HMKHOBEHMA MOXapa B 34aHMM B TeyeHME rofa, onpeaesnseTci Ha OCHOBAHWUM
CTAaTUCTUYECKMUX AaHHbIX, NpUBeAeHHbIX B npunoxeHun N 1 K HacToswen MeToaukKe;

P,,i - BEPOATHOCTb 3BaKyaLnmn Ntoaew;
Pcn,i - BEPOATHOCTb CNAceHUsn Ntoaen.

15. BeposTHOCTb 3BaKyauun P,; U3 34aHMI Knacca GyHKUMOHANbHOM noXapHoi onacHoctn ®1.1, 1.3, ¢1.4
paccymTbIBatOT No popmyne:

— NZ,i - NHeaB,i
P, = —2 i 0,099

9,1
Zi

roe Nz,i - 06L1Eee KONNYECTBO /IH0AEN, 3BaKYUPYIOLLMXCA B pacCMaTpMBaEMOM CLEHapuu;

Nﬂm,; - KOJIMYECTBO He 3BaKyMpoBaBLUMXCA togei. Onpeaenserca nyTem CYMMUPOBaHMA NO BCEM y4YacTKam
nyTen aBakyauun NI0AEN, HE YCNEBLUMX NMOKNUHYTb YKa3aHHbIN Y4acTOK A0 ero 6/10KMpoBaHUA onacHbiMKU ¢pakTopamm
noskapa (o KoTopbiX tp + tys > 0,8 - t6,), U NtOAEN, NONABLUMX B CKOMJIEHUE NPOAOIKUTENBHOCTbIO 6oee 6 MUH (te >
6 MUH);
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tp - pacyeTHoe Bpems 3BaKyalum mop,eﬁ, MUH (OI'Ipe,EI,EI'IFIeTC‘r'I B COOTBETCTBUU C NYHKTOM 10),‘

tus - BPEMSA Hayana 3BaKyaLuMu (MHTePBan BPEMEHW OT BOSHMKHOBEHUSA MOXapa A0 Hayana 3BaKkyauuu aoaen),
MWH (onpeaenseTca B COOTBETCTBUM C MyHKTOM 11);

6, - BPEMSA OT Hayana no*kapa A0 6/10KMPOBaHMA 3BaKyaLlMOHHbIX NyTEN B pe3yabTaTe PacnpoCcTpaHeHUs Ha HUX
OdM, nmerowmx npeaenbHoO AOMNYCTUMbIE ANA N0Ael 3HaYeHusa (Bpema BNOKUPOBaHWA NyTel 3Bakyauuu), MUH
(onpepensieTca B coOTBETCTBMM C NYHKTOM 12);

te - BPeMs CyLIeCTBOBaHMA CKOMAEHUI NoAel Ha ydacTKax nyTM (NAOTHOCTb MIOACKOrO MOTOKa Ha nyTax
3BaKyaLUmMu npesbiwaeT 3HaveHne 0,5 m2/m?).

16. BeposTHOCTb cnaceHus Pcn, onpegensetcsa no popmyne:
Peni=1 - (1 - Kns,i)(1 - Konc,i) (1 - Kg,i) (1 - Ksg,i), (8)

rae Ko i - Ko3pPULMEHT, yUUTbIBAIOLLMIA COOTBETCTBME CUCTEMbI MPOTMBOMNOMKAPHOMN 3aLUMTbI, HANPaBAEHHOMN Ha
obecnevyeHne 6e3onacHOM 3BaKyaLUUn Nl0A4eN Npu noxape, TPe60BaHMAM HOPMATUBHbIX AOKYMEHTOB MO MOMKapHOM
6e3onacHocTH, onpeaenaetca no popmyne (5);

Konci - KO3QOMUMEHT, y4MTbiBalOWMA AUC/IOKAUMIO MNOAPA3AeNeHUA MOXAPHOM OXpaHbl Ha TeppuUTOpUM
NnocesieHni i U ropoaCKMX OKpYros, NpUHMUMaeTcAa paBHbIM Konci = 0,95 B c/ydyae COOTBETCTBUA ee TpeboBaHUAM
TexHWYecKoro pernameHTa M HOPMATUBHbLIX [LOKYMEHTOB MO MOXKapHoW 6e3onacHocTW. Mpu sTom Bpemsa iy
NPUHUMAETCA B COOTBETCTBMW C pacyeToM MO MPUNONKEHMIO 6 K HacToawen MeToauke Ana AaHHOMO cLeHapusa
pa3BUTUA NoXKapa. B octanbHbix ciyydanx Kenc,i NPUHMMAETCA PaBHOW HyAO.

Ko, - KO3OOUUMEHT, yunUTbIBAIOWMIA KNacC PYHKLMOHANbHOM MOXapHOW OMNacHOCTM 34aHWA. 3HaveHue
napametpa Kg,i nprHMmaeTca paBHbIM Ky i = 0,75 B cneaytowmx cnyyasx:

Ana 3paHunit knacca ®1.1 B cayyae cobnogeHus TpeboBaHMI HOPMATMBHBLIX LOKYMEHTOB MO MOXKAaPHOM
6€e30MacHOCTU K OCHALLLEHWNIO NEPBUYHBIMM CPEACTBAMM MOMKAPOTYLLEHWS;

ana 3paHuMn Knacca ®©1.3 B cnyyvae cobniogeHma TpeboBaHWIt HOPMATMBHbLIX AOKYMEHTOB MO MOXKapHOM
6e30MacHOCTU K YCTPOMCTBY aBapUMHbIX BbIXOLOB;

AnA 3a4aHni knacca ®1.4 - Bo Bcex cayyanx;
B ocTanbHbIx cayydanax ana 3gaHnin knaccos ®1.1. 1.3 Ky i NpMHUMAETCA PaBHOM HYAHO;

Kss,i - KO3PPUUMEHT, YyUMTbIBAIOLWMIA COOTBETCTBUE NYTEl 3BaKyaLumn TpeboBaHUAM HOPMATUBHbIX AOKYMEHTOB
no no*KapHoit 6esonacHocTy.

3HayeHue napameTpa K npMHUMaeTca paBHbIM Ksgi = 0,8 B ciyyae cobntogeHns TpeboBaHU HOPMATUBHbBIX
OOKYMEHTOB MO NOXKapHOM 6€30NacHOCTU K NyTAM 3BaKyaLuK.

B ocTanbHbIx cnyyanx Ksei NPUHMMAETCA PaBHOM HyAO.
IIl. MopAAoK NnpoBeAeHMA pacyeTa UHANBUAYANbHOIO MNOXKAPHOIo PUCKa
AHanun3 NoxapHoM ONacHOCTM 34aHuA

14. Ona nposeaeHNA aHain3a no»(apHoﬁ ONaCHOCTN OCyLWeCTBNAETCA c6op AdHHbIX O 34adHUMU, KOTOprVI
BK/IKOYaEeT:

06beMHO-MNNAaHNPOBOYHbIE PeLleHUs;
TennopuUsnYecKme XapaKTePUCTUKM OrparkaatoWwmnx KOHCTPYKLMIA U pasmell,eHHoro obopyaoBaHus;

B4, KONMN4ecTBo N pasmeulleHne roproymnx sellecte U maTepmnanos,;
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KO/IN4eCTBO U MeCTa BEPOATHOIO pasmelleHnA mop,eﬁ;

CUCTEMbI MOXKApPHOW CUTHANM3ALMWU M NOXKAPOTYLIEHMA, NPOTUBOALIMHOM 3aWMTbl, ONOBELLEHMA NIOAEN O
noxkape v ynpaBaeHua 3BaKyauunen aogen.

15. Ha ocHoBaHuu NONYyYE€HHbIX OaHHbLIX NMPOU3BOAUNTCA aHanu3 I'IO)KapHOﬁ OnNacCHOCTU 343aHWUA, NpU 3TOM
Y4yUTbIBaETCA:

BO3MOXHaA ANHaMUKa Pa3BUTUA NMNOXKapa,
COCTaB M XapaKTePUCTUKU CUCTEMDI I'IpOTMBOI'IO)KapHOVI 3alnThbI,;

BO3MOKHble NOC/NeACTBMA BO34ENCTBUA NOXKAPa Ha It04ei M KOHCTPYKUUM 343aHUS.
OnpeaeneHne 4acToTbl Ppeanm3aLmmn NoxKapoonacHbIX CUTYaLLUi

16. YacToTa peanunsaLmm NoxKapoonacHbIX CUTyauuii onpeaensieTcs 4acToToN BO3HMKHOBEHMWA NOXKapa B 34aHUK
B TeueHuWe roga. MopAfoK onpeneneHUs 4acToTbl BO3SHUMKHOBEHWA NOMapa B 34aHUM npuseaeH B pasgene |l
HacToAwen MeToanKMN.

MocTpoeHue noneit onacHbIX GakTOPOB NoXKapa A4 Pa3MYHbIX CLLeHapW1eB ero pa3suTmA

17. [Qna nocTpoeHus noneit onacHbix GakTOPOB MNoOXKapa MPOBOAMTCA 3KCNEPTHbIM BblI6OP cueHapua man
CLLeHapueB NoKapa, MpY KOTOPbIX OXKMAAIOTCA HaMXyALmMe NocAeacTBUA AN HAX0AAWMXCA B 34aHUN Nto4eN.

dopMyNMpoBKa CLLEHapUA Pa3BMUTUA NoXKapa BKAKOYaET B ceba cieaylolime sTanbl:
BbI6OP MecTa HaxoXAeHMA NepBOHAYaIbHOro o4Yara NoXapa U 3aKOHOMEPHOCTEN ero pPasBUTUN;

3ajaHve pacyeTHol obnactu (BbIBOP paccmaTpyMBaeMol MpU pacyeTe CUCTeMbl NMOMELLEHUI, onpeaeneHue
YUYMTbIBAEMbIX MPU pacyeTe 31EMEHTOB BHYTPEHHEW CTPYKTYPbI MOMELLEHWUI, COCTOAHUA NPOEMOB);

3ajaHve NapaMeTPOB OKPY»KaloLLen cpeabl M HavabHbIX 3HAYEHU NapaMeTPOoB BHYTPM NOMELLEHMIA.

B cootBetcTBMM C npuaoxkeHnem N 6 K HacToswein MeToguke dpopmynvpyetca maTtemaTMyeckas MOZAesb
Pa3BUTUA NOXKapa U NPOBOAUTCA MOAENMPOBAHME €r0 ANHAMMUKM PA3BUTUSA.

Ha ocHOBaHWMWM pe3ynbTaTOB PaCcYeToB OCYLLECTBAAETCA MOCTPOEHME Monel onacHbix GakTopoB Moxapa U
onpeaensaeTca 3HauyeHne BpemMeHn 610KMpoBaHUA NyTeit sBakyaunmn OPI te,.

OueHKa FIOCIIE,CI,CTBVIVI BOBAEVICTBMH OonacHbIX d)aKTOpOB noapa Ha I'IIOAEﬁ ANnAa pa3nnyHblX CUeHapues
€ro passuTnA

18. OueHka nocneacTBMin BO3AENCTBMA ONacHbIX GaKTOPOB MoXapa Ha Ato4en 3ak/ar4daeTca B onpeaeneHmum
BEPOATHOCTM 3BaKyaLMu NOAEN M3 34aHUA NPU NoXKape.

BeposTHOCTb 3BaKyaLuMu ntogen onpeaensaeTtca no popmyne (3) Ha OCHOBE CONOCTaBAEHWUS 3HAYEHUI BpeMeHU
3BaKyaLuMu ntoaen u BpemeHn 610KMPOBaHMA NyTen 3BaKyaLLMmM onacHbIMM GaKTOpamMm NoXKapa.
(8 pea. Npukaza MYC Poccnn 01 12.12.2011 N 749)

[nsa onpegeneHva pacieTHOro BpemMeHM 3BaKyauuu ntogen t, B COOTBETCTBMM C npunoxeHuamn N N 2 -5 K
HacToAwel MeToanke onpeaenserTca MoAesb 3BaKyaUuMu N04en U3 34aHUA, NPOBOAUTCA MOCTPOEHUE PACYeTHOM
CXeMbl 3BaKyalUuK 1 OCYLLECTBAAETCA MOAENMPOBAHME 3BaKyaUUn N04eN.

19. B cooTBeTcTBUM C pa3genom |l HacToAwen MeTogmMKM NpoBoAUTCA onpeneneHMe PacyeTHON BeNUUYMHbI
MHAMBUAYANbHOIO MOXAPHOro pucka Qg M CONOCTaB/lEHME ee C HOPMATUBHbIM 3HAYEHWEM WHAMBMAYANbHOIO

H
NOapHOro pucKa QB .
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YyeT Hannmums cuctem obecneyeHms no»(apHoﬁ 6e30nacHOCTH 34aHNA

20. Hannume cuctem obecnevyeHms noxapHom 6e30nacHOCTM 34aHMA YYUTbIBAETCA B COOTBETCTBUM C GOPMYNOW
(4) v nonoxkeHunamu pasaena IV HacToswen MeToanKu.

< Ha calT 9


https://tk-expert.ru/

BIOK-Cxema, WANOCTPUpPYIOLWLAs NOPALOK NPOBEeAEHWs pacyeTa WMHAMBUAYANbHOTO TMOMKAPHOIO PUCKA,
npeacTaBneHa Ha puc. 1.

/ /
/ AHaJM3 [IOXapHOM ONAaCHOCTM 3maHus /

/ /

\/

OnpenejieHre YaCTOTH peajiM3alMy [IOXapOONaCHBIX CUTyalUM

>

\/

[locTpoeHMe MoJieM oOIacHBX (QaKTOPOB [OXapa

Beibop cuLeHapusa HoOXapa
dopMyIMPOBKa MaTeMaTUUeCKOM MOIEeN M M MOIEeNMpPpOBaHUe
OVHAMUKM Pa3BUTHA IIOXapa
IlocTpoeHMe MOJIEM ONAaCHHX (QaKTOPOB IoXapa
OnpenesieHre BpeMeHU OJOKMPOBAHMSA IIyTeM 5SBakyaluu

PazpaboTka \/

IOOIIOJIHUTEJIbHEIX

IPOTUBOIIOXAPHEIX OLeHKa IMOCJIeNCTBUM BO3OEMCTBMS OIACHEX (QaKTOPOB
MEPONPUATUN noxapa Ha Jwoneun

/\ dopMyJIMPOBKa MaTeMaTUYeCKOM MOIesu U

MOIEeNMPOBaHMe »BaKyalluMM JIOOEeV U3 3OaHUA
OpM Ioxape
OnpenejieHre BpPeMeHU OJIOKMPOBAHUSA IIyTey BBakyaluu
PacueT BEepPOATHOCTM 3BaKyaluM JIOOEN

| PacueT BEJIMUMHBE MHOUBUIYAJLHOTO
IIOXapHOTO PpuCKa

| \/ \/ |
| PacueTHOe 3HadeHME MNOXAPHOTO PacueTHOe 3HadeHME MNOXAPHOTO |
pMCKa IMpPEeBHUIAET HOPMAaTUBHOE pMrCKa He [pPEeBBIIAET HOPMAaTMBHOE
| \/ \/ |
| BriBOII : Brigom: |
[IOXapPHBIM PUCK IIPEeBHIIAET [IOXapHBIY PMCK He [IpPEeBHUIlaeT
| OONyCTHUMOE 3BHAUYeHMe OONyCTHUMOE 3BHAUeHMe |

Puc. 1. MopsAoK NpoBeseHusA pacyeta MHAUBUAYAIbHOTO
MOXapHOro pucKa
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IV. MopAfoK pa3paboTKuM A0NOJHUTE/IbHBIX MPOTUBOMOMKAPHbBIX MEPONPUATUA NPU oNpeseneHum
pacyeTHOM BeIMUYNHbI MHAMBUAYAbHOIO NOXKapPHOro pUcka

21. B cnyyae, ecnm pacyeTHas BeaMYMHA WHAMBWAYA/NbHOrO MOMKAPHOMO PUCKa NpeBbllaeT HOPMAaTUBHOE
3HayeHue, B 34aHUU CNeayeT NPeaycMOTPeTb A0NOJAHUTE/IbHbIE MPOTUBOMNOXKAPHbIE MEPONPUATUA, HanpaBiaeHHble
Ha CHU)KEHWe Be/IMYMHbBI NOXKAPHOro PUCKA.

K 4uncny npoTMBONOXApHbIX MEPOMNPUATUIN, HAMPaBAEHHbIX Ha CHUXEHWE BeJIMYMHbI MOMKAPHOIOo PUCKA,
oTHOCATCA:

npumeHeHne OOoNnOoSIHUTENbHbIX 06'beMHO-I'IJ'IaHMpOBOLIHbIX peLUeHMVI n Cpeacrs, O6eCI'IeLIMBalOIJ.I,MX
orpaHun4yeHumne pacnpocTtpaHeHA Noxapa,

YCTPOWCTBO AOMO/NHUTE/IbHbIX 3BaKYyaLMOHHbIX NyTel N BbIXO4,0B;

YCTPOICTBO CMCTEM OMOBELLEHUA IIOAEN 0 NoXape M ynpasaeHUa 3BaKyaumeit noaein NoBblleHHOro TMNa;
opraHusauma No3TanHoM 3BaKkyaumu Noaen U3 34aHns;

NPUMEHEHME CUCTEM NPOTUBOAbIMHOM 3aLUNTbI;

YCTPOCTBO CMCTEM aBTOMAaTUUYECKOrO MNOXKapOoTyLIEHUS;

OorpaHuMYeHne Ko/MYecTBa NoAel B 34aHMM 40 3HAYEHUI, obecneymBatowmx 6€30NacHOCTb MX 3BaKyauuun m3
34aHus.

3bPEKTMBHOCTb AOMNONHUTENbHBIX MPOTUBOMNOMKAPHLIX MEPONPUATUIN A0/KHA MOATBEPMKAATbCA MOBTOPHbLIM
pacyeTom Be/IMUYNHbI UHAMBUAYANBHOIO NOXAaPHOro PUCKa.
(n. 21 B pepq. Mpukasa MYC Poccum o1 12.12.2011 N 749)

22. 3PPEeKTUBHOCTb KaxKAOro M3 Mepeyuc/ieHHbIX Bbille MPOTUBOMOXKAPHbLIX MEPONPUATUIA onpeaennertcs
CTeneHblo BIMAHMA Ha NapameTpbl tp , t6n , tﬂa , @ AN CUCTEMbI NOXKapHOW CUTHAU3aLMN, NPOTUBOALIMHOM 3aLLUNTbI

n CUCTEMDbI onoBeLleHNA /'IIO,CI,GVI npuv noxape n ynpasneHnA 3BaKyaumeV1 J'II'OAGVI TaKXe napameTpamu K06H, KCOVB

7 Kru:[3 .

3HaueHWe napameTpa KoGH,i NPUHUMAETCA PaBHbIM KoGH,i = 0,8, ecan BbINonHAeTcA XoTA 6bl OAHO U3
cneayrowmx yCnoBui:

34aHune O60py,ﬂ,OBaHO cuUcTemoi I'IO)KapHOf/‘I CUrHaansauum, COOTBETCTByPOLLI,eﬁ Tpe6OBaHMﬂM HOPMAaTUBHbIX
AOKYMEHTOB Mo nomapHoﬁ 6e3OI'IaCHOCTVI;

obopyaoBaHMe 34aHUA CUCTEMOM MOXKAaPHOM CUTHanu3aumMm He TpebyeTca B COOTBETCTBMM C TpeboBaHMAMMU
HOPMaTUBHbIX AOKYMEHTOB MO MOXKapHoi 6e3onacHoCTU.

B ocTanbHbIX cny4vanx Kosﬁ,i NPUHMMAETCA PaBHOW HY 0.
(n. 22 B pepq. Mpukasa MYC Poccnm o1 12.12.2011 N 749)

23. MpuMmeHeHMe B KaYecTBe A4OMNOJHUTENbHOTO NPOTUBOMNOKAPHOIO MEPONpPUATUA 06bEMHO-MNNaHUPOBOYHbIX
peweHnin n cpeacrts, obecneymBaloWwmMx OrpaHUYEHWE pPaCNpPOCTPaHEHMA MOXKapa, focTuraetca obecrnedyeHnem
HOPMUPYEMbIX NPEeaesioB OFHECTOMKOCTM M MOHMMKEHHOW MOXKAapPHOM OMacHOCTM 06/IMLOBOYHbLIX CTPOUTE/NbHbIX
MaTepuanos, UCMOJb3YEMbIX B OrparkaatoLLMX KOHCTPYKLUMAX NOMELLEHWNS, B KOTOPOM HaXxoAMTCA BEPOATHbIM ovar
nokapa.

CTeneHb BAWAHMA AaHHOTO AOMOJIHUTENILHOrO MNPOTUBOMOMAPHONO  MEPONPUATUA  Ha  AUHAMUKY
pacnpocTpaHeHUs MoKapa W, COOTBETCTBEHHO, 3HayeHWe napameTpa ts, onpeaenserca nyTem nposBeaeHusA
NMOBTOPHOrO pacyerTa ts, MOC/e BHECEHNA COOTBETCTBYIOLINX U3MEHEHUI B CXeMY 06 beMHO-MIaHUPOBOYHbIX PeLleHNit
3naHuA.
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24. Tpyv NPUMEHEHUM B KayecTBe [AOMOJNHUTENbHOTO MNPOTUBOMOMKAPHOTO MEPONPUATUS  YCTPOWCTBA
[OMNOJIHUTE/IbHbIX 3BaKyaLMOHHbIX NyTei U BbIXOAO0B CNeAyeT BbIMONHUTb NOBTOPHbIN pacyeT No OUeHKe napameTpa
tp C Y4UETOM OTKOPPEKTUPOBAHHbIX 06 BEMHO-NIAHNPOBOYHbIX PELLEHU.

25. MpY NPUMEHEHMM B KaYyecTBe AO0MONHUTENLHOMO NPOTUBOMOXKAPHOrO MEPONPUATUA YCTPOMCTBA CUCTEMDI
OMOBELLEHNA NI4EA O NOXKape M YNpaB/ieHWA 3BaKyauuen Atogelt MOBbIWEHHOTO TWMNA CcnefsyeT BbINOAHUTb
NOBTOPHbIN pacyeT Mo OLUEHKe NapameTpa t, C yYyeTom nepepacnpesesieHnsa NoTOKOB 3BaKYMPYIOLLMXCA U USMEHEHUA
CXeMbl 3BaKyaLun B 3aBUCMMOCTM OT CLLEHAPMEB BO3HNMKHOBEHMSA W Pa3BMUTUA NOXKapa M, COOTBETCTBEHHO, a/IropUTMa
bYHKUMOHMPOBAHMA CUCTEMbI OMOBELLLEHWNA N0AEN O NOXKape U ynpasieHNnem 3Bakyauun noaen.

3HayeHMe napameTpa Kcoya,i NPUHMMAETCA PaBHbIM KCOYS,i = 0,8, ecnn BbINOAHAETCA XOTA 6bl O4HO U3
cneayrowmx yCnoBuii:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

34aHne 060opyAO0BaHO CUCTEMOM OMOBELLEHUA /I0AEN O MOMKape W YNpas/ieHMs 3Bakyauuen nwogen,
COOTBETCTBYlOWEN TPeboBaHNAM HOPMATUBHbIX AOKYMEHTOB MO MOXKapHON 6e3onacHocTy;
(8 pea. Npukasa MYC Poccnm o1 12.12.2011 N 749)

obopyaoBaHMEe 34aHMA CUCTEMOW OMOBELLEHMA NIOAEN O NoXape M YNpaBieHUsA 3BaKkyauuen nwoaen He
TpebyeTcs B COOTBETCTBUM C TPEOOBAHUAMM HOPMATUBHBIX AOKYMEHTOB MO NOXKApPHOM 6e30MnacHoOCTH.
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

B ocTanbHbIX CAyYanx KCOYI),i NPUHUMAETCA PAaBHOM HyO.
(8 pea. Npukasa MYC Poccnm o1 12.12.2011 N 749)

26. BansiHMe cuctembl NPOTUBOAbIMHOM 3aLUUTbI Ha ypoBeHb obecnedeHHOCTH 6e3onacHoOM 3BaKyalmm aoaei
npu Noxape oLeHNBaeTCA NOCPeACTBOM pacyeTa 3HaYeHUA te, C YHETOM TEXHNUYECKUX XapaKTEePUCTUK NPUMEHAEMOro
BEHTUNALMOHHOIO 060pyA0BaHNA NPOTUBOALIMHOM 3aLMTbLI. Moabop NapamMeTPoB BEHTUAALMOHHOIO 060pyA0BaHUSA
OCYLLECTBASAETCA B COOTBETCTBUMM C HOPMATUBHbIMM OOKYMEHTaMK MO NoXKapHoi 6e3onacHocTu. Mpu aTom Ans
BbINOJIHEHWNA PACcYeTOB cneayeT NPUMEHATb 30HHYIO (30Ha/bHYI0) UM NONEBYIO MOLENN.

3HayeHne napametpa KH[B,i NPUHMMAETCA PaBHbIM KH[B,i = 0,8, ecn BbINONHAETCS XOTA Obl 04HO U3
cneayrowmx yCnoBui:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

3aaHne 0b6opyaoBaHO CUCTEMOM NPOTMBOABIMHOM 3alMTbl, COOTBETCTBYIOLWLEN TPeboBaHUAM HOPMATUBHbIX
OO0KYMEHTOB MO MOXKapHoM 6e3onacHoCTy;
(8 pea. Npukasa MYC Poccum o1 12.12.2011 N 749)

obopynoBaHWe 34aHUA CUCTEMOWN NPOTUBOALIMHOM 3alUTbl He TpebyeTca B COOTBETCTBMM C TpeboBaHUSMMU
HOPMaTUBHbIX LOKYMEHTOB MO MOXKapHOM 6e3onacHoOCTH.
(8 pea. Npukaza MYC Poccnm 01 12.12.2011 N 749)

B ocTanbHbIX CAyYanx KHIB,i NPUHUMAETCA PAaBHOW HYAHO.
(8 pea. MNpukasza MYC Poccum o1 12.12.2011 N 749)

27. OrpaHu4YeHne KoanyecTsa Ntogei B 3gaHUM A0 3HaYeHui, obecneunsaroLmMx 6e30nacHOCTb MX 3BaKyaLUn
W3 34aHKA NPY NOXKape, yYUTbIBAETCA NOCPEACTBOM NOBTOPHOMO pacyeTa 3HaYeHMA napameTpa t, Npu CyLLLECTBYHOLLMX
06bEMHO-MNAHUPOBOYHBIX PELLIEHUAX N OrPaHNYEHHOM 3HaYEHMM KOJIMHYECTBA IBaKYMPYIOLMXCA NPU NoxXape.

28. [nA NONy4yeHUs WCXOAHbIX AAHHbIX, HeobXogMMbIX ANA NPOBEAEHWS PACYeToB, MNPeLyCMOTPEHHbIX
HacToswen MeToauKom, cneayeT UCNO/b30BaATh CMPABOYHbLIE MCTOYHUKM MHPOPMALMKN U MPOEKTHYIO SOKYMEHTAL,UIO
34aHuA.
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MpunokeHue N 1
K NYHKTY 8 MeToaAuKu

CTATUCTUYECKUE OAHHBIE O YACTOTE BO3HUKHOBEHWA MOXAPA B 30AHUNAX

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

N HanmeHoBaHue 30aHUA YacroTta
n/n BO3HWUKHOBEHMA
noxapa B TeyeHue
roga
1. |ObuweobpasoBaTe/sibHble OpraHU3aLnm 1,16 - 102
2. | OpraHusaummn Ha4yanbHOro npodeccmoHanbHoro obpasoBaHus 1,98 - 1072
(npodeccrnoHanbHoe TEXHUYECKOE YUNULLE)
3. |OpraHusaumn cpegHero npodeccroHanbHoro obpasoBaHus (cpeaHee 2,69 - 1072
cneumnanbHoe yyebHoe 3aBeaeHue)
4. |[dowKonbHble obpa3oBaTenbHble OpraHM3auum 1,3-103
5. |[eTcKkue 0300poBUTENbHbIE Nlarepa, 1eTHUE AeTCKUEe Aaydu 1,26 - 103
6. |CaHaTopumn, goma oTAbIXa, NAaHCUOHATLI 2,99 - 1072
7. | AmbynaTopuu, NOAUKANHUKK, ANCNAHCEPbI, MeANYHKTbI 8,88-103
8. |3aaHnsA pO3HUYHOWN TOProB/IN: 2,03 1072
YHUBEPMAru, NPOMTOBapPHbIe MarasuHbl;
YHUBEPCaMbl, MPOAO0BO/IbCTBEHHbIE MarasuHbl;
MarasuHbl CMeLLAHHbIX TOBAPOB;
anTeKW, anTeyHble 1apbKy;
9. |3paHuA pbIHOYHOWM TOProBAM: 1,13 - 1072
KpbITble, ONTOBblE PbIHKM (13 34aHWNI CTaLLMOHAPHOW NOCTPOMNKM),
TOProBble NaBUIbOHbI, KWOCKK, NapbKK, NaNaTKU, KOHTEMHEPDI
10. |3paHuA opraHmMsauunii 0bLWecTBeHHOro NUTaHMA 3,88 -107
11. |ToCTUHMUbI, MOTENU 2,81-107
12. |CnopTuBHbIE COOPYXKEHUA 1,83-103
13. |3paHunA 3peNnLLHbBIX U KYyNbTYPHO-NPOCBETUTENbHbIX YUYPEKAEHUN 6,90 - 103
14. | BubnnoTtekn 1,16 - 103
15. |Mysen 1,38 - 102
16. | BonbHULPI 1,3-107
17. | ObpasoBaTe/sibHble OpraHn3aLnm C HaJIMYMEeM MHTEpPHaTa 7,7-103
18. |CneuunanusnposaHHble 4OMa NpecTapenbliX U UHBAaAN40B 7,7-103
19. | Joma Xunnble MHOrOKBapTUPHbIE 2,6-1072
20. |[doma Kunnble oA4HOKBapTUPHbIE 1,9-103

Ha cauT
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MpunorxkeHue N 2
K NYHKTY 10 MeToAuKM

YNPOLLEHHAA AHANUTUYECKAA MOAE/b ABUKEHMA N0 CKOIo NOTOKA (ONPEAENEHUE
PACYETHOIO BPEMEHW 3BAKYALMMU NHOAEN M3 MOMELLEHWI M 30AHWI NO PACYETY BPEMEHM
OBUXEHMA OAHOIO NJIN HECKOJIbKUX JTIOACKUX MOTOKOB YEPE3 3BAKYAUMOHHbIE BbIXOAbl OT
HAUBOJEE YOANEHHBIX MECT PASMELLEHWA NHOOEN)

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
071 02.12.2015 N 632)

PacueTHoe Bpems 3BaKyauuu nwogen t, U3 nomeweHMin U 34aHMIA YCTAHABAMBAETCA NO pacyeTy BpemeHwu
[ABUNKEHMA O4HOMO MM HECKOIbKUX /IO ACKMX NMOTOKOB Yepes 3BaKyaLMOHHbIE BbIXOAbl OT Hanbosee yaaneHHbIX MecT
pasmeLLLeHNs noaen.

Mpu pacyeTe BeCb NYTb ABUMKEHWA NHOACKOrO MOTOKA NOAPa3AENAETCA Ha y4acTKM (Npoxoa, Kopuaop, ABEPHOM
npoem, NeCTHUYHbIN MapL, Tambyp) AAUHOM | u WnpuHo O; . HauanbHbIMM y4yacTKaMu ABAAIOTCA NMPOXOAbl MeXAy

pabounmm mectamm, 060pyLoBaHNEM, PALAMM Kpecen U T.1.

Mpwv onpeseneHnn pacieTHOro BpEMEHM 3BaKyaLMm NIOLEN AJVHY U LWMPUHY KayKAOro y4acTKa NyTU aBaKyaumum
A9 NPOEKTUPYEMBbIX 34aHUA NPUHUMAIOT NO NPOEKTY, a AJ1A NMOCTPOEHHbIX - MO GpaKTUYECKOMY NONOKEHWNIO. JANHY
NyTW MO IECTHUYHBIM MapLUaM, a TaKKe No NaHAycam U3MepAtoT No AJMHe maplia. JAvHYy NyTY B ABEPHOM npoeme
NPUHMMAIOT PaBHOW Hy/t0. Mpoem, PacnoNoKeHHbIN B CTeHe ToNwMHoM 6onee 0,7 m, a TakKe Tambyp cneayeT cumTaTh
CaMOCTOATE/IbHbIMM Y4ACTKAMM TOPU30HTANIbHOTO NYTU, UMEIOLWMMM KOHEYHYIO ANUHY ;.

PacueTHoe Bpems 3Bakyauuu fAofen t, cnefyer onpefenaTb Kak CyMMy BPEMEHU t, ABUMKEHUA JIIOACKOrO
MOTOKa MO OTAENbHbIM y4acTKam nyTu ti no popmyne:

th=ti+ttr+t3+...+1;, (|_|2.1)
rae ti - Bpems ABUMKEHWA NOACKOTO MOTOKA Ha NEPBOM (HauaNbHOM) YHACTKE, MUH.;

t1, 1o, t3, ... ti - Bpema ABUXKeHMA N0ACKOro NOTOKA Ha KaXKa40om M3 c/ie4yloLux nocae nepBoro y4actka nytm, MUH.

Bpemsa ABUKEHMA NIOACKOro NOTOKA MO NepBOMY y4YacTKy NyTH ti, MUH., paccyMTbIBAOT No popmyne:

t,=—, (I12.2
= (22)

rae |1 - AnnHa nepBoro yyactka nyTn, m;

V1 - CKOpOCTb [ABUXEHWA NIOACKOrO NOTOKA NO TOPW3OHTaZbHOMY MNYTM Ha MNEepPBOM Yy4yacTKe, M/MWH.
(onpenensetca no Tabaunue M2.1 B 3aBUCUMOCTU OT NAOTHOCTHM D).

M10THOCTb OHOPOAHOIO /IIOACKOrO NOTOKA Ha NepBOM yuyacTKke nyTv Di paccumTbiBaloT no dopmye:

Dlz%,(nm)

1791
roe N1 - uncno nogel Ha NepBOM yyacTKe, Yyen.;
f- cpegHAA NAOWAAb rOPU3OHTANbHOM NPOEKLMUM YeNoBeKa, M2/uen., NpUHMMaeMas B COOTBETCTBMM C MyHKTaMM

4, 5 npunoxkeHma N 5 K HacTosweln MeToguke;
(8 pea. Mpukasa MYC Poccum o1 02.12.2015 N 632)
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81 - LWMPKWHA NepBOro y4yacTka nyTu, m.

CKOpOCTb Vi OBUXEHUA NIOACKOro NOTOKa Ha y4acCTKax nyTHn, caeayrouwmx nocne nepsoro, NnpuHUMarT no
Ta6nv1u,e M2.1 B 3aBUCMMOCTN OT MHTEHCMBHOCTU ABUMKEHMA NHOACKOrO NOTOKA No KaxXaomy n3 3Thx y4acTtkoB nyTu,
KOTOPYHIO BbIYUCNAKOT ON1A BCEX YHYACTKOB NyTH, B TOM YHUC/Ie U ONA ABEPHbIX NpoemMoB, No cbopMyne:

=% % (m2.4)

1
roe 6i , Si.l - LUMPMHA PacCMaTPMBaEMOro i-ro U NpeaLwecTBYHOLEro eMy y4acTKka nyTu, m;

Qi1 Qi1 - MHTEHCMBHOCTM ABMKEHMA NIOACKOTO MOTOKAa MO PAcCMaTPUBAEMOMY i-My M MpeaLecTByioLemy
y4acTKam nyTu, M/MUH. (MHTEHCUBHOCTb ABUXEHWA NIOACKOr0 NoToKa Ha nepsom yuactke nytv Ui onpepensetca no

Tabamue N2.1 no 3HayYeHUto D1, ycTaHoBAeHHOMY no dopmyne (M2.3)).
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

Ecnu 3HauyeHue g;, onpeaenaemoe no popmyne (M2.4), MeHblLE MU PABHO (max, TO BPEMA ABUMKEHUA MO YHaCTKY

nyT” ti, MMH., paBHO:

— Ii
= (M25)

MPY 3TOM 3HAYEHUA Omax, M/MUH., C/IeAYET NPUHNMATL PaBHbIMM:
16,5 - oA ropn3oHTaNbHbIX NyTel;

19,6 - AnAa ABEPHbIX NPOEMOB;

16,0 - onAa necTHULbl BHU3,;

11,0 - 4NAa necTHMUbl BBEPX.

Ecnu 3HauveHue q;, onpeaeneHHoe no dopmyne (M2.4), 6onble Qmax, TO WNPUHY 5i [OAHHOro yyacTKa nyTu
cneayeT yBeMYMBaTb Ha Takoe 3HauYeHue, NPy KOTOPOoM cobtogaeTcs ycaoBue:

ai < Qmax- (M2.6)
Mpy HEBO3MOXKHOCTU BbINOIHEHUA YcnoBuA (M2.6) MHTEHCMBHOCTb U CKOPOCTb ABUMKEHMA JIIOACKOrO NOTOKA Mo
yyacTKy i onpegenatoT no Tabauue MN2.1 npu 3HadeHmn D = 0,9 u 6onee. MNpu 3TOM cnegyeT yunTbiBaTb BPEMS

3a[lePXKKU ABMMKEHUA Ntodel n3-3a 06pa3oBaBLIErocs UX CKONAEHMUA.
(8 pea. Mpukasa MYC Poccum o1 02.12.2015 N 632)
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MHTEHCMBHOCTb M CKOPOCTb ABUMKEHUA
JIIOACKOTO NMOTOKA Ha Pa3HbiX y4acTKax NyTel sBaKkyaumm
B 3aBMCUMMOCTM OT NAOTHOCTU

MnoTHOCTb | FTOpM30OHTaNbHbLIN NYTb | [BepHomn JlecTHUUa BHU3 JlecTHUuUa BBEpPX
noTtoka D, npoem,
M2/ m? CkopocTb | UIHTEHCUBH | yytencnen | CkopocTb | MHTeHcHBH | CkopocTb | MHTEHCKBH
V, v/MUH. oCTb q, ocTb q, V, M/MUH. oCTb q, V, M/MUH. oCTb q,
M/MUH. 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 24,5 141 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
0,50 v 15 13,5 8,5 8 7,2 11 9,9
bonee

MprMeyaHMe - UHTEHCMBHOCTb ABUMKEHWA B ABEPHOM Npoeme npu NAoTHOCTM notoka 0,9 u 6onee,
paBHas 8,5 M/MMWH., yCTaHOB/IEHa ANA ABEPHOro Npoema WwupuHoi 1,6 m 1 bonee, a Npu ABepHOM

npoeme MeHbLUen WNPUHbI MHTEHCUBHOCTb ABUXKEHUA ceayeT onpenenatb no popmyne q = 2,5 +

3,75- 0.

Ha cauT
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_ B

Puc. N2.1. Chnsanme n1oaCKNX NOTOKOB

Mpu cAMAHKMM B Havane i-ro y4acTka AByx U 6onee ntoackux NnoTokos (puc. M2.1) MHTEHCUBHOCTbL ABUXKEHUA (,
M/MUH., paccunTbIBalOT No hopmyne: i

0.
qi — qul i-1 (H27)

rae gi-1 - UHTEHCUBHOCTb ABUXEHUA NHIOACKUX MOTOKOB, CINBAOWNXCA B Ha4Yane i-ro y4aCTKa, M/MMH.,‘

8i-l - WMPWUHA y4aCTKOB NYTU CAINAHUA, M,

8i - WWMPWHA PacCMaTPMBAEMOro y4acTKa nyTun, M.
Ab63aL, McKkAtoyeH. - Mpukas MYC Poccum o1 02.12.2015 N 632.

Bpems 3a4epsKku t; ABUMKEHMA NoAel Ha ydyacTKe i M3-3a 06pa30BaBLIEroCs MX CKOMJEHUA Ha rpaHuue C
nocneayolwmm ydactkom (i + 1) onpegenaetca no popmyne:
(ab3aL, BBegeH Mpunkazom MYC Pocecmn ot 02.12.2015 N 632)

1 1

q npu D = 0.9 ’ bi+1 qi ) bi
(ab3au, BBeaeH Mpukazom MYC Poccum o1 02.12.2015 N 632)

roe N - KonnyecTso noaein, Yen.;
(ab3aw, BBeaeH Mpunkazom MYC Poccmn o1 02.12.2015 N 632)

f - naowaas ropu3oHTaNbHOMN NPOEKLMM YeNnoBeKa, M%/yen.;
(ab3auL, BBeaeH Mpukazom MYC Poccun o1 02.12.2015 N 632)

Onpn D =0.9 - UHTEHCUBHOCTb ABUMEHMA Yepes y4yacToK i + 1 npu nnotHoctn 0,9 1 6onee, M/MuH.;
(ab3aw, BBegeH Mpunkazom MYC Poccmn ot 02.12.2015 N 632)

bi+1 - WMpPKUHa yYacTKa, M, PN BXOXKAEHUWN Ha KOTOPbIN 06pa3oBasiock CKOMIEHUE NtoAel;
(ab3aL, BBeaeH Mpukazom MYC Poccnm o1 02.12.2015 N 632)
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Qi+1 - UHTEHCUBHOCTb ABMMEHMA Ha yYacTKe i, M/MWH.;
(ab3au, BBeaeH Mpukazom MYC Poccmn o1 02.12.2015 N 632)

bi - WMpMHa NpeaLWwecTBYOLWLEro y4acTka i, M.
(ab3au, BBeaeH Mpukazom MYC Poccun o1 02.12.2015 N 632)

Bpems cyLL,ecTBOBaHNA CKOMIeHUA ty Ha yuyacTKe | onpeaenseTca no ¢opmyne:

(ab3au, BBeaeH Mpukazom MYC Poccum o1 02.12.2015 N 632)

N - f

w = T, (M2.9)
qnpu D=09 bi+l

(ab3aw, BBegeH Mpunkazom MYYC Poccmm ot 02.12.2015 N 632)

PacueTHoe Bpems 3BaKyalLMKW MO Yy4acTKy i, B KOHLLE KOTOPOro Ha rpaHuue ¢ ydactkom (i + 1) obpasoBanoch
CKOMMeHue naei, paBHO BPEMEHM CYLLECTBOBAHUSA CKOMeHUs t.. PacueTHoe Bpemsa 3BaKyaUMM MO y4vyacTky i

[onycKaeTca onpeaensaTtb No popmyne:
(ab3aL, BBegeH Mpunkazom MYYC Poccmn ot 02.12.2015 N 632)

t =

+1, (n2.10)

<|+

(ab3au, BBeaeH Mpukazom MYC Poccun o1 02.12.2015 N 632)

N Ha calT
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MpunorxkeHue N 3
K NYHKTY 10 MeToAuKM

MATEMATUYECKAA MOJE/Ib UHONBUAYANBHO-NOTOYHOIO ABUMKEHWA NOAEN U3 30AHNA

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

PacueTHoe Bpemsa 3BaKyauuMu NOA4EN U3 34aHUA YCTaHaBAMBAETCA MO BPEMEHMW BbiX0Aa U3 HEro nocieaHero
yenosekKa.

Mepes HayanomM MOAENMPOBAHUA NPOLECCa 3BAKYaL MM 3343ETCA CXEMA 3BaKYaLMOHHbIX NyTel B 34aHUK. Bece
9BAKYaLMOHHbIE MYTU NOAPA3AENAOTCA Ha 3BaKyaLMOHHbIE YYAaCTKM AJMHOM a W WMPUHOW b. JanHa v WKpuHa
Ka*K[O0ro yyacTka nyTu 3BaKyauuu 418 NPOeKTUPYEMBbIX 34aHMIA NPUHMMAIOTCA MO NPOEKTY, a ANA MOCTPOEHHbIX - N0
baKkTUYecKoMy MoNoXKeHUo. AMHA NyTU MO SIECTHUYHBIM MapLllam U3MepseTca no AJvHe mapla. OavHa nyTv B
ABEPHOM MpoemMe NPUHUMAETCA PAaBHOM HY/H0. DBaKyaLMOHHbIE Y4aCTKM MOTYT BbiTb FOPU30OHTasIbHbIE U HAK/NOHHbIE
(necTHMUa BHU3, NeCTHMLA BBEPX M MAHAYC).

3a rabapuTbl YesIOBEKA B NaHE NPUHMMAETCA 3//IUNC € pazmepamu ocelt 0,5 M (LUMpUHa YenoBeKa B Nnieyax) u
0,25 m (TonwmMHa YenoBeKa). 3a4at0TCA KOOPAMHATBLI KaXKAOro Ye/I0BEKA X; - PACCTOAHMUE OT LieHTPa 3/1/IMMNca A0 KOHLA
3BaKyalLMOHHOrO y4acTKa, Ha KOTOPOM OH HaxoauTcsa (puc. N3.1).
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

KoopAnHaTbl KaxKAOro YenoBeKa X; B Haya/ibHbli MOMEHT BpeMeHM 334aloTcA B COOTBETCTBUM CO CXeMOW
PacCTaHOBKM ftofel B nomeleHusax (pabouve mecta, mecTa A4/A 3puTenen, cnanbHble mecta u T.n.). B cayyae
OTCYTCTBUSA TaKUX AAHHbIX, HaNnpUMep A58 MarasvHoOB, BbICTaBOYHbIX 3a/10B U Apyroe, A0MYyCKaeTca pasMmeLlaTb Atoaei
PaBHOMEPHO MO BCEW NIOWAAN NOMELLEHMA C YY4ETOM PACCTaHOBKMU TEXHO/OTMYECKOro 06opya0BaHMA.

KoopawnHaTta Kaxk40ro 4esioBeka B MOMeEHT BpemeHu t onpegensaeTtca no d)opN\yne:

X; (1)=x, (t-At)-V;(t)-Atm, (I13.1)

roe X (t 'At) - KOOPAMHATa i-ro YesoBeKa B NPeablAYLWMIN MOMEHT BPEMEHM, M;
Vi(t) - ckopocTb i-ro YenoBeKka B MOMEHT BpemeHu t, m/c;

At - npomexyTok Bpemenm, c.

b

-

Y

Xy X X, Xg X,
13,79 4 5 %o *7

Puc. N3.1. KoopanHaTHasa cxema pasmelleHns ntogen
Ha NyTAX 3BaKyaumu
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CKopocTb i-ro yenoseka Vi(t) B MomeHT BpemeHu t onpegensetcs no 1abaunye M2.1 npunoxeHns 2 n Tabnmuam
MN5.7, N5.8 npunoxkexHmsa N 5 K MeTogmke B 3aBUCMMOCTM OT JIOKa/IbHOM NMIOTHOCTU NMOTOKA, B KOTOPOM OH [ABUNKETCH,
Di(t) u TMNa 3BaKyaLMOHHOTIO y4acTKa.
(8 pea. Npukasa MYC Poccum o1 02.12.2015 N 632)

JlokanbHas NAoTHOCTb Dj(t) BbluMCAAETCA MO rpynne, COCTOALLEHR U3 n Yenosek, No dopmyne:
D, (t):(n (t)-l)-f /(b-Ax) m*/m*,(113.2)

rae n - Konn4ecrteo J'II-O,CI,Gﬁ B rpynne, 4eso0BeEK;

f - cpeaHAs naowWaab ropu3oHTaNbHOM NPOEKLUKN YenoBeKa, M2;
(8 pea. Npukasa MYC Poccunm o1 12.12.2011 N 749)

b - LWNPUHA 3BaKYaLLMOHHOIO y4acCTKa, M;

AX - pa3HOCTb KOOPAMHAT NOCAEAHErO U NEPBOro YENOBEKa B rPynme, M.

Echm B MOmMeHT BpemeHM t KoopauHaTa denoBeka Xi(t), onpepeneHHaa no d¢opmyne (M3.1), craHer
OTPUL,ATE/IbHOM - 3TO 03HAYAET, YTO YE/I0BEK AOCTUI FPaHULbl TEKYLLErO 3BaKyaLMOHHOrO y4acTKa U A0/IKEH NepenTu
Ha cieayroLLMIA 3BaKyaLMOHHbIN YYaCTOK.

B 3TOM C/lyyae KoopAmMHaTa 3TOro YesI0BEKA Ha C/ieAytoLieM 3BaKYaLLMOHHOM y4acTKe onpeaensaercs:
xi(t) = [xi(t - dt) - Vi(t) - dt] + a; - Ij m, (M3.3)
roe xi(t - dt) - KoopanHaTa i-ro YesoBeka B NpeablAyLWMA MOMEHT BpeMeHM Ha (j-1) 3BaKyaUMOHHOM y4acTKe, M;
Vi(t) - ckopocTb i-ro yenoseka Ha (j-1)-om 3BaKyaLMOHHOM y4acTKe B MOMEHT BpeMeHu t, M/c;
aj - A/IMHA j-ro 3BaKyaLMOHHOr0 y4acTKa, M;

l; - KoopauMHaTa MecTa cAuAHUA j-ro U (j-1)-ro 3BaKyaUMOHHbIX Y4YacCTKOB - PacCTOAHWE OT Hayana j-ro
3BaKyaLMOHHOrO y4acTKa 40 MeCTa CIUAHUA ero ¢ (j-1)-bIM 3BaKyaLMOHHbIM YYaCTKOM, M.

Konnuectso noaein, nepexodawinx C OAHOrO 3BaKyaUMOHHOroO y4vyacTKa Ha APYron B eAUHULY BPEMEHM,
onpeaenseTca NPonycKHOM cNnocobHOCTbIO BbIXxoAa € ydacTKa Qj(t):

Qi(t) = qj(t) - ¢; - dt / (f - 60) yen., (N3.4)
rae gj(t) - UHTEHCMBHOCTb ABUMKEHMA Ha BbIXOAE C j-TO 3BaKyaLMOHHOrO y4acTKa B MOMEHT BpeMeHU t, M/MUH.;
Gj - LUMPWHA BbIXOAaA C j-TO 3BaKyaLMOHHOTO y4yacTKa, M;
dt - npomMesKyTOK BpemeHu, C;
f - cpegHAA NAOWAAb rOPU3OHTANIbHOM NPOEKLMM YeN0BEKa, M2,

MHTEHCMBHOCTb ABUXEHUA Ha BbIXoAe C j-FO 3BaKYaUMOHHOIO y4acCTKa qj(t) B MOMEHT BpemeHun t onpegenaerca
B 3@aBUCMMOCTU OT NZIOTHOCTU NHOACKOIro NOTOKA Ha 3TOM y4acCTKe DVj(t).

MAOTHOCTb NOACKOrO MOTOKA HA j-OM 3BaKyaUMOHHOM yyacTke Dvj(t) B MOMeHT BpemeHM t onpegensertca no
dopmyne:

Dv(t) = (Nj- f - dt) / (aj - by) m*/m?, (N3.5)
rae N; - YNCIo Ntogeit Ha j-OM 3BaKyaLMOHHOM yyacTKe, Yen.;

f - cpegHAA NAOWAAb rOPU3OHTANbHOW NPOEKLMM Yen0BeKa, M%;
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aj - A/IMHA j-TO 3BaKyaLMOHHOIO y4acTKa, M;
bj - WMpPKWHa j-ro 3BaKyaLMOHHOIO y4acTKa, m;
dt - npomMesKyTOK BpemeHM, C.

B MOMeHT BpemeHM t onpegenseTcA KOAMYECTBO N0Ae m ¢ oTpuuaTeNnbHbIMM KoopAuHaTamu Xi(t),
onpegeneHHbiMn no dopmyne (M3.1). Ecan 3HayeHne m < Qj(t), To Bce m YenoBEK NEPeXOAAT Ha CAeAyioLMiA
3BaKyaLMOHHbIN Y4acTOK M UX KOOPAMHATbI ONpeaensaoTca B cooTBeTcTBMM ¢ dopmynoit (M3.3). Ecam 3HaveHne m >
Qj(t), To KoNMYecTBO YenoBeK, paBHOE 3HavyeHUto Qj(t), NnepexoanT Ha cneayroLMn 3BAKYALMOHHDBIN Y4acToOK U UX
KOOPAMHATLI ONpeaensaoTcs B COOTBETCTBMM ¢ dopmynoi (M3.3), a KoNnYecTBO YesIOBEK, paBHOE 3HAaYeHuto (M - Qj(t)),
He nepexoauT Ha CleAyloLWuniA 3BaKyalMOHHbIA y4acTOK (OCTaloTcA Ha AAHHOM 3BaKyaLMOHHOM Yy4yacTKe) M uX
KoopAuHaTam npmuceamBatoTca 3HadeHus xi(t) =k - 0,25 + 0,25,

rae k - Homep paga, B KOTopom ByayT HaxoAUTLCA NtoaM (MaKCMMasbHO BO3MOMKHOE KONMYECTBO YeNoBeK B
opHOM pagy cOOKy Apyr OT Apyra 1A KaxKA0ro 3BaKyaLMOHHOrO y4acTKa onpegenseTca nepes HayaloM pacyeTos).
Takum 06pa3om, BO3HMKAET CKOMAEHMeE NtoAel nepes BbIXO40M C 3BaKyaLlMOHHOrO y4acTKa.

Ha puc. 3.2 nsobparkeHa 6710K-cxema onpeaeneH1s pacieTHoro BpemeHu 3Bakyaunmn naein us sgaHmsa.

Ha ocHOBaHMM 3agaHHbIX HayanbHbIX YCNOBUIM (HayanbHbIX KOOPAMHAT Mto4eNn, NapamMeTpoB 3BaKyaLMOHHbIX
Y4YacTKOB) onpeaenstoTca NAOTHOCTU NOACKUX MOTOKOB Ha NyTAX 3BaKyal MM M NPOMNYCKHbIe CNOCOBHOCTU BbIXOA0B C
3BaKyaLMOHHbIX y4acTKoB. [lasniee, B MOMeEHT BpemeHu t =t + dt, onpeaenserca Hannumne OPI Ha nyTAX aBakyaumu. B
3aBMCMMOCTM OT 3TOr0 BbiOMpPaeTca HanpaB/eHne ABUMKEHUA KaXKA0oro YesioBeKa M BblYMCIAETCA HOBasA KOopAMHaTa
Kaxkgoro 4enoseKka. [locne 3TOoro cHOBa oOnNpeaenAtoTcA MNAOTHOCTM NIIOACKMX MOTOKOB Ha MyTAX 3BaKyauuu u
NPONYyCKHble cnocobHOCTU BbIXOA40B. 3aTeM BHOBb AaeTcA MpupalieHne no spemeHu dt U onpeaenaroTca HoBble
KOOpAMHaTbl togen ¢ ydetom Hanuums OPI Ha nyTax sBaKyalMu B 3TOT MOMEHT BpemeHu. MNocne 3Toro npouecc
nosTopseTcs. PacyeTbl NpoBOAATCA 4,0 TEX NOP, NMOKa BCe NtoAM He byayT 3BaKyMpOBaHbl U3 34aHUA.

BBOO MCXOIHBEIX IaHHBIX

\/

OnpepnejieHVe HaYaJIbHEIX KOOPAMHAT JIOOEM

\/

OnpenesieHye IHapaMeTPOB 3BaKyallMOHHBIX y4aCTKOB (IyTeM)

\/

Onpeneneﬂme BPEMEHNM HauajJla SBakKyallrM KaXIoI'O 4YeJIOBeKa

\/

—> Onpeneneﬂme IJIOTHOCTEM JIOOCKMX I[IOTOKOB Ha OBAKYAULUMOHHEIX YyUaCTKax

\/

OnpenejyieHMe IPOIYCKHOM CIHOCOOHOCTHU IIPOEMOB

\/

BEIBOL Ha [eyaTh XapaKTEePUCTUK [pollecCca 3BakyaluM
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\/

[lepexon K CJenyolleMy MOMEHTY BpPEeMeHU

\/

OnpeneneHMe HallpaBJIEHMA IOBMXEHMA KaXIOI'O dYeJlOBeKa

\/

OnpepnejsieHMe MNJOTHOCTM JIOOCKOTO IIOTOKa Iepen KaXIbM YeJIOBEKOM
(paccTosgHMe OO MAOyWET'O BIepenr uYeJioBeKa)

\/

OnpeneneHme CKOPOCTHM IOBMXEHMA KaXIOI'O 4YeJIOBEKa

\/

OnpenesyieHMe KOOPAMHATEL KaXIOI'O dYeJIOBeKa

\/

OBakKyalMd He 3BaBeplleHa

\/

SBakyalMrd BabepleHa

\/

OxOHUYaHMEe pacueTa

Puc. MN3.2. baoKk-cxema onpenesnieHnA pacieTHOro BpemeHu
3BaKyauuu foaen U3 3gaHus

Ha cauT
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MpunoxxkeHue N 4
K NYHKTY 10 MeToAuKM

NMUTALUNOHHO-CTOXACTUYECKAA MOAEJ/1b ABUAKEHNA NIOACKUX MOTOKOB

(B pea. Npukasa MYC Poccum ot 12.12.2011 N 749)

MHoOKecTBO ftogel, 04HOBPEMEHHO UAYLWIMX B O4HOM Hanpas/ieHUM Mo O6WMM yyYacTKam nyTu, obpasytoT
JIIOACKOM NOTOK. YyacTKaMn GOpMMUPOBaHUA NHOACKUX MOTOKOB B MOMELLEHUSX CneayeT NPUMHUMATb NPOXOAbl MeXay
obopyaoBaHvem. [ns nocneaylowmMx y4aCTKOB 3BaKyaUMOHHbIX MyTe OHM NpeacTaBAsatoT coboll nepBUYHble
WUCTOUYHWKM NOACKUX NOTOKOB. PacnpeaeneHne N;yenoBeK Ha yyacTKax GOpMUPOBAHNSA, UMEIOLNX LMPUHY bi 1 AnuHy

li, NpMHMUMaeTca paBHOMEPHbIM. [M03TOMY B HayanbHblA MOMEHT to Ha KaXXAOM 3/1eMeHTapHOM Yy4yacTKe Ali,

t0
3aHMMaeMOM NOTOKOM, MJOTHOCTb NOTOKA D i onpegensetcs no popmyne:
— 2
D® =N®/b,-Al wen/m*.(I14.1)

Mpy JanbHeMwWem AOBUMKEHUM NHOACKMX MOTOKOB M3 MEPBUMYHbLIX MCTOYHMKOB NO O6WMM yyacTKam nyTu
NnpoucXoanT ux cansaHue. ObpasyeTtca obLWMt NMOTOK, YacTU KOTOPOro MMEKT Pas/IMyHyo MAOTHOCTb. MpoucxoguT
BblpaBHMBaHWE MJIOTHOCTEN PA3/IMYHBIX YACTEN JIIOACKOro NOTOKA - ero nepepopmupoBaHue. CreayeT yunuTbiBaTb, UTO
ero ros10BHas 4acTb, MMeloLWaA nepes coboi cBO6OAHbIN NYTb, PacCTEKAETCA - NOAN CTPEMATCA UATM CBOOOLAHO Npu

nnotHocth Do. 3a MHTEpPBA/1 BPEMEHU At 4acTb I'HO,D,EVI nepexogunT C 3TUX aIEMEHTAPHbIX Y4aCTKOB Ha nocsieayroume
N NponucxoauT nameHeHmne CoCToAHnA NI ACKOro nNoToKa, ero ABUxKeHue.

CKOpOCTb ABUXKEHMA NOACKOTO NMOTOKA MpM NAOTHOCTM Di Ha i-om oTpesKe yyacTKa nytu k-ro Buaa cnegyert
cYnTaTbh CIly4anHOM BEANUYNHOM Vp k, UMEIOLLEN YNCNOBbIE XaPaKTEPUCTUKMU:

mMaTemaTuyeckoe oxmaaHue (cpeaHee 3HayeHme)

Vi = Vo, -(1-3,:InD; /D, )-m  mpuD,; >D,,,

Vo=V, mpuD,;<D,,, (H4.2)
cpeaHee KBaapatnuyHoe OTK/IOHEHKNE

6(Voy)=0(Vor)-(1-a,-InD; /Dy, ), (T14.3)

roe Vo U G(Vo,k) - MaTemMaTUYeCKOoe OXKUAAHME CKOPOCTM CBOBOAHOIO ABUKEHUA NtoAel B noToke (npu D; <

Do) 1 ee cpeaHee KBaapaTUUHOE OTKAOHEHUE, M/MUH.;

Do - NpeaenbHoe 3HaYeHue NAOTHOCTM NHOACKOrO MOTOKA, A0 AOCTUXEHUA KOTOPOro BO3MOXKHO CBOOOAHOE
ABUXKeHue mogeit no k-my Buay nyTv (MNIOTHOCTb He BAMAET HAa CKOPOCTb ABUXKEHUA Nloael);

ak - KO3hOULUMEHT aganTauum N0A4EN K USMEHEHMAM NNOTHOCTU NOTOKA NPU ABUXKEHUM no k-my Buay nyTu;
Di - 3HaYeHne NNOTHOCTU NOACKOro NOTOKA Ha i-om oTpeske ( Al ) yyacTka nyTu wupuHon by, yen./m%;
m - KO3PPUUMEHT BAUAHUA NPOEMa.

3HauyeHna nepeymncieHHbIX NapaMmeTpoB cneayeT NnpMHMMaTh no Tabaunue M4.1.
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2
Bug nytu, k Vo G (Vo,k ) Dok uen./m ak m
M/MUH.
M/MUH.
[OpM30OHTa/IbHbIN B 100 5 0,51 0,295 1
34aHUN
[OpM30HTa/IbHbIN BHE 100 5 0,70 0,407 1
34aHUA
1,25-0,05D,
Mpoem <*> 100 5 0,65 0,295 >
npuD =2 5
JlecTHUUA BHU3 80 5 0,89 0,400 1
JlecTHMUA BBEPX 50 5 0,67 0,305 1

Tabnunua N4.1

<*> MNpu D = 9 yen./m2 3Haueruns J; =V, 'Do,k onpegenstorca no popmyne U; :10'(2,5"'3, 75'bi),

M/MUH.

(cHocka B pepa. Mpwukasa MYC Poccnm ot 12.12.2011 N 749)

t0
Mpwn NoboM BO3MOMKHOM 3HaueHun VO nroan B Koamyecrtse N i, HaxoaAwMmeca B MOMEHT ty Ha I-om

3/1eMeHTapHOM y4acTKe, IBUratoTCA MO HEMY M HAUYMHAIOT NEePexoauTb Ha Nocneayowmin yyactok (i+1) (puc. N4.1). Ha
YYacTOK i B CBOIO o4epeab NepexoauT 4acTb Atogen ¢ npeaplayuero (i-1) 3n1emeHTapHOro y4acTka u U3 UCTOYHMKA .

— to
Mo npowecrtesnn BpemeHu At K MOMEHTY tl - t0 + At TONIbKO 4acCTb 10 4eEN N i,i+1 CYy4acCTKal ycneet nepentun

to
Ha y4actoK (i+1). K aToMy MOMEHTy BpemeHu w3 N i Noaen, B6bIBLIMX HA y4yacTKe i B MOMEHT to, OCTaHeTcs

t0 t0
(N i N i,i+1) J'IIO,CI,GVI. Mx uncno nononHAeTca 3a cyer !'IPOAEI‘;L ycneswunx 3a 3TOT MHTEPBA/1 BpeMeHHU I'IepEI‘;1TM Ha

10 10
HEero ¢ NpeaplayLLero yyactka - N i-1i W U3 UCTOYHMKA N ji - Torga na1oTHOCTb MOTOKA Ha y4YacTKe i B MOMEHT t

byaeT paBHa:

Dtl- :(NIO_ _ NtO

ii+1

+N°,, +N°,)/b;-AL(T14.4)

CKOpPOCTb ABUMKEHMWA 04N, OKA3aBLUMXCA Ha y4acTKe | B MOMEHT t1, onpegenseTca no dopmyne:

Ha cauT

V"=V, (1-a,-InD}/D,, ).(114.5)
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MomeHT BpeMeHH /,
_N‘o/ b Al

l" = - ' z+ l)i:?
I 0 Niﬁ1

e | D, Vi'= e

2

MoMeHT BpeMeni &y =ty + Ar

D= (V- NPy + N +NIBAL Vo= (D)

Q5 V*,ecnu DPy<D,
Vp=

yoe Vi,ecrmD <D,
Vi, ecnu D> D,

V" ,ecnu D° >D,__

. . .
NP-N3L=NP(1-Vg Ar/Al); Voo {‘/j’o’ ecnu D,%<qu
N =N3 V2 At/IAL Njs = DPb; VoA VP°,ecm D° >D,

[ona yyacTna npv o6pas3oBaHn CKOMNEHUA Ha y4acTKe i
K,
ANfY/ AN}"= BYB" = D{4V,3byy/ D} V" by

Puc. M4.1. N3meHeHUA COCTOAHMA NOTOKA B NOC/aeA0BaTe/IbHbIE
MOMEHTbI BpEMEHM

CneayeTt yunTbiBaTb, YTO M3MEHEHME NJIOTHOCTM NOTOKA Ha KaXKAOM y4acTKe B Pas/IMYHble MOMEHTbI BpeMeH!
oTpakaeT npouecc nepepopMmUpPOBaHMA PA3/IMYHBIX YacTel MOTOKA, M KaK YacTHbIM C/lyyai, NpoLecc pacTeKkaHua
noToKa.

M3meHeHMe MIOTHOCTU MOTOKA Ha KaKAOM M3 3/1eMeHTapHbIX Y4acTKOB B MOC/AEeA0BaTe/IbHble MOMEHTbI
BPEMEHWN 3aBUCUT OT KONMYECTBa NI0AeN, nepexodallmMx Yyepes rpaHuLbl y4acTKoBs. B obuiem cnyyae KOAMYecTso

Noaei, nepexogawmx 3a uHtepsan spemern At ¢ yyactka i Ha nocneaytowmii yuactok i+1, coctasnser:

—D®
N| i+1 T i bivnep <At .(N4.6)
(8 pea. Npukasa MYC Poccnm o1 12.12.2011 N 749)

CkopocTb nepexoaa Viep YEpPEes rpaHULbl CMEXKHbIX 3/1eMEHTapHbIX YYacTKOB c/reayeT NpPUHMMATD,
PYKOBOACTBYACH C/ieAyoWwmnmm GopmMmynamm:

V¥ ecuD®,, <Dnpumax Vy,, -D=q,,,

ecnu DY, >Dupumax Vg, -D=q,,,.(114.7)

V“ep VtO

i+1

Cne,u,yeT YUYUTbIBATb, YTO B TOT MOMEHT BpemMeHu t,, Korga MJIOTHOCTb MOTOKA N Ha y4yacTke i AO0CTuUrna
MaKCUMa/IbHOM Be€/INYNHbI, HA 3TOT Y4aCTOK HE MOXET ﬂpMﬁTVI HW O4WH 4YeNoBEK, HK C npeaLlecTByowero y4acTtka, H1
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. tn tn .
M3 UCTOYHMKA. B pesynbraTe nepen yvyacTKOM i 3a4eprKMBAETCA COOTBETCTBEHHO AN i-1 U AN ji ogen. B

cneayowmii MOMEHT BPEMEHMU th+1 YaCTb IIOAEN C y4acTKa i Mepexo4nT Ha y4acToK i+1, NN0THOCTb /II0ACKOro NOTOKA
Ha HeM YMEHbLUUTCA M YacTb CKOMMBLLMXCA Nepes, ero rpaHuLLel ntogen CMoXKeT NeperTn Ha Hero. [Lons ux yyactus B
NOMONIHEHWUW NHOAbMM YHACTKA | B MOMEHT tni1 ONpegensetca Gopmyion:

n,tn+1 n,tn+l __ n,tn+1 n,tn+1 n,tn+1 n,tn+1
N AN =D oy L /DML VT b, (T14.8)

®opmynsbl (M4.4) - (MN4.8) NONHOCTbIO ONUCLIBAOT COCTOAHWE NHOACKOIO NOTOKA HA 31€MEHTApPHbIX Y4acTKax U UX
nepexoabl B nocnenoBaTesibHble MOMEHTbl BpemeHW. COBOKYMHOCTb 3HAYe€HUI pacyeTHOro BPemMeHM 3BaKyaluw,
NOMYYEHHbIX NMPU Pas3NYHbIX 3HaYeHUAX Vo, GOPMUPYET SMNUpPUYECKOE pacnpeseneHne BeposTHOCTEN 3HaYeHUn

th. Mo sTomy pacnpepeneHnto cnepyetr pPacCcyMTbiBaTb 3HAYeHMe BpPemMeHM 3aBeplleHUA 3dBaKyauuw,

COOTBETCTBYtOLLEE BEPOATHOCTM P(tp.s) = 0,999.
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MpunokeHne N 5
K nyHKTam 10, 11 MeToauku

OAHHbIE 1A ONPEAENEHNA PACHETHOIO BPEMEHW 3BAKYALINA

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

1. 3HaueHMe BpeMeHM Hayana 3BaKyauumu tu.(C) 4NA NomelleHWs ovara noxkapa ciegyeT onpegensaTb No
dopmyne:

t =5+001-F

roe F - naowaas nomeleHus, M2,

B cnyyae ecnm Bpema Hayana 3BaKyaLMW, pacCYMTAHHOE MO yKa3aHHOW dopmyne, NpeBbilaeT Bpema Hadvana
3BaKyaLMu, onpeaeneHHoe B COOTBETCTBUM € Tabaumuel 5.1, BpemaA Hayana sBakyaLmm U3 NOMeLLEHNA oYara noxapa
cnepyet NpuHUMaTL no Tabamue N5.1.

[NnAa ocTanbHbIX MOMELLEHMIA 3HaYEeHNEe BpeMeHU Hadvaa 3BaKyauuu ty, cneagyer onpeaenaTb no tabauue MN5.1.

Tabnunua N5.1

N | Knacc ¢pyHKLUMOHANbHOM MOXKapHOM ONAacHOCTU | 3HAYeHME BPeMEHW Hadyana 3BaKyauum nogen tys,
n/n | 34aHKIA N XapaKTepPUCTUKa KOHTUHIeHTa Ntoaei MWH.

3paHuA, obopyaoBaHHble 34aHuA, He
CMUCTEMOW OMNOBELLEHUSA U 0bopyaoBaHHbIe
ynpaBneHuaA 3BaKyaLmnemn cucTemom
nogen ONOBELLEHNSA U
ynpasaeHun
3BaKyauuen nogem

I -1l Tmna -V Tt1na

1 |3paHua AOLWKO/bHbIX 0bpasoBaTeibHbIX
OopraHusauui, CneunanmsnMpoBaHHbIX [LOMOB
npecrapesnbix M WHBANMAOB (HEKBApTUPHbIE),
601bHULbI, cnasbHble Kopnyca
obpasoBaTesibHbIX OpraHM3auuMini C Haauynem
WHTepHaTa n OETCKUX opraHusaumii;
MHOTFOKBApPTUPHbIE XKunble AOMa;
OZHOKBAapTUpPHbIE KW/ble AOMa, B TOM 4ucne
6nokupoBaHHblie (P1.1, 1.3, $1.4). Nlogu
MOTryT HaXxoguTbCA B COCTOSSHUM CHa, HO
3HAKOMbI CO CTPYKTYPOI 3BaKyaLMOHHbIX NyTewn
N BbIXOLOB.

6,0 4,0 9,0

2 | TOCTUHWUDbI, OBLLEXMUTMA, CcnajbHble Kopnyca
caHaToOpueB M [OOMOB OTAblXxa ob6Lliero TMna,
KeMMNWHros, moTenell U naHcuoHatos (P1.2).
MubLbl MOTYT HAXOAMTLCA B COCTOSIHMM CHa M
He 3HaKOMbl CO CTPYKTYpPON 3BaKyaLMOHHbIX
nyTen 1 BbIXOAO0B.

3,0 2,0 6,0

3 |3aaHuA 3peNINLHbIX " KYNbTYpPHO-

o 3,0 1,0 6,0
NPOCBETUTENbHbIX yupexaeHuin; 3/aHNA
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opraHusauMi no ob6CNYKMUBaAHUIO HaceneHus
(P2, P3). Mocetutenu HaxoaATcA B
604pCTBYIOLLEM COCTOAHUM, HO MOTYT ObiTb He
3HAaKOMbI CO CTPYKTYPOM 3BaKyaLMOHHbIX NyTek
W BbIXOA0B.

4 |3paHuA obpa3oBaTesibHbIX opraHusaumi,
Hay4HbIX M MPOEKTHbIX OPraHW3auui, opraHoB
ynpasneHusa yupexaenuin (®4). Mocetutenu
HaxogATcA B 6OAPCTBYIOWEM COCTOAHUU WU
XOpoLLo 3HaKOMblI co CTPYKTYpO/A
3BaKyaLMOHHbIX NyTel U BbIXOLOB.

3,0 1,5 6,0

5 |MosapHble OTCEKU MNPOU3BOACTBEHHOIO WU
CKNAACKOrO  HasHauyeHMA C  KaTeropuen
NOMELLEHNIN NO B3PbIBOMOKAPHOM U NOXKAPHOM
onacHoctn B1-B4, I, [, BxogAwMme B COCTaB
34aHUM € QYHKUMOHA/NIbHOM  MOMKapHOM
onacHoctbio ®1, ©2, ¢3, d4, B ToM uncne d5.2 -
CTOAAHKU Ana aBTomobunen 6es TexHU4eckoro
06CNyXKUBaAHMA U PEMOHTA

2,0 0,5 6,0

(n. 1 8 pea. Npukasza MYC Poccum o1 02.12.2015 N 632)
2. MpPUHLMNbI COCTaBAEHMNA PAaCYETHOMN CXeMbl 3BaKyaLUU.

PacueTHas cxema 3BaKyaumu npeacrasnaeT coboin OTAENbHO BbIMOJIHEHHYIO, UM BO3MOXHO HaHECEeHHYIo Ha
naaH 34aHMA CXEMY, Ha KOTOPOW OTPaXKeHbI:

KO/MIMYEeCTBO /lo4ei Ha HayalbHbIX Y4yacTKax - MCTOYHMKAX (npoxoabl Mmexay pabouynmmn mecTamu,
o0bopyoBaHMEM, pAgaMu Kpecen v T.n.);

HanpasaAeHUe UX ABUXKEHUA (MapLUpyTbl);
reomeTpuyeckme napameTpbl y4acTKOB NyTH (4/1MHA, WMPUHA) U BUAbI Y4ACTKOB MYyTH.

PacyeTHaa cxema 3BaKyauun AO0/1XKHA Y4UTbIBATb CUTYaUUIO, MPU KOTOpOﬁ XoTsA bbl OAWNH 4YenoBeK HaxoaAuTcA B
Hanbonee yp,aneHHoﬁ OT BbIXO4a M3 340aHNA, COOPYXKEHUA UTN CTPOEHUA TOYKE.

MyTn ABUXKEHWA NtoAel U BbiIXO4bl BbICOTON MeHee 1,9 m U WwnpuHoli meHee 0,7 M NpW COCTaBIEHUN PACYETHOM
CXeMbl 3BaKyaLMW HE YUYUTbIBAKOTCA, 338 UCKAIOYEHUEM CNYy4aeB, YCTAHOB/EHHbIX B HOPMATUBHbIX LOKYMEHTax Mo
noapHon 6e3onacHoOCTH.

(8 pea. Npukaza MYC Poccnm 01 12.12.2011 N 749)

PaccMOTpeB KO/IMYECTBO /lOAEN Ha HadanbHbIX ydacTKax NyTu, cnedyeT OMNpeaenuTb HanpasaeHue WX
ABUNKEHMA. YcTaHoBAeHbl creadylolime Habnogaemble npasuaa Bblbopa AOAbMKM  HanpasaeHua (maplupyTa)
ABUNKEHMA NPV 3BaKyaunm:

a) AABUXKEHME NOo TOMY NYTH, KOTOPbIM /04N NONaAU B 34aHuE;

6) MCKNtoYeHUe NyTel ABUMKEHMA, NPOXOLALWMX PALOM C 30HON ropeHus, XOTa loAN MOTYT 3BaKyMpoBaTbCA
yepes 3a4bIMNEHHbIE KOPUAOPbI;

B) B/IAHNE NepCoHana. B O6IJ.I,ECTBeHHbIX 34aHNAX, KaK NpaBn1o, NOCETUTENIN NPU NOXKape CneaytoT YKa3aHnAM
nepcoHana, gaxe ecnn 3T yKadaHMA He COOTBETCTBYHOT ONTUMA/IbHbIM;

r) Npu 3BaKyauuK C NEPBOro 3TaxKa - ABUKEHME K OTKPbITOMY BbIXOAY HapYKy U3 34aHuA;

[) CNOXKHas NorncTMyeckas 3aBUCMMOCTb, ONKUCbIBatOLLLAA BbIOOP BbIXOAA C 3TaKa 3puTenibHoro 3ana (puc. M5.5);
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€) NPU NPOYUX PaBHbIX YCJIOBUAX - ABUMKEHME K BMKaMLLEMY BbIXOAY.

Kpome TOro, umerowimecs AaHHble MOKasbiBalOT, YTO GAaKTOPOM BblbOpa HAMpaB/NEHUA MOMKET OblTb MecTo
NapKOBKM /IMYHOIO aBTOMO6MAA, MECTO BCTPeYM 4/ieHOB cembM M T.n. OnpeneneHve WWPMHbI MYTU Bbi3blBaeT
3aTpyAHeHMe TONbKO NPU BbIXOAE N04EM Ha y4acTOK "HeorpaHMYeHHON" WWpUHbI, Hanpumep B BeCTM610/b. B Takom
Cc/lyyae WMpKHa NoToKa (b) 3aBucKT oT Konnyectsa togeii (N) u anunbl (1) yyactka: b =4 mnpu N <100 uen. nl < 6
M; b =6 M - B oCTanbHbIX caydasx.

CornacHo AaHHbIM HaTypHbIX HabaloAeHW YCTAaHOB/IEHO, YTO MOBOPOTHI NMYTM He BAMAIOT Ha NapameTpbl
LBUXKEHUA NIOLCKOro NOTOKa.

OnpepeneHne oanHbl (BAONb OCK NMYyTWU) OTIMYAETCA ANA FOPU3OHTA/IbHbIX M HAKNOHHbIX MyTel. K HaK/JIOHHbIM
MYTAM OTHOCATCA IeCTHMLbI M naHaycbl. CB06OAHAA WKPUMHA b HAaKNOHHOrO MyTH, HaNPUMepP NECTHUYHOro MapLua,
NPUHUMAETCS B CBETY: OT Nepua A0 CTeHbl. AanHa HaknoHHoro nytu L (puc. M5.1) npuHMUMaeTca no UCTUHHOMY ero
3HAYEHUI0. JTaXKHbIE U MEXAYITaXKHble NAOLWAAKM B LLeNAX YNPOLWeEHNa U 061er4yeHnsa BblYUCNEHNN, YUUTbIBAA UX
Hebo/blUMe pasmepbl M MEHbLUYHO C/IOXKHOCTb ABUMKEHWA MO HMM B CPaBHEHWUW C NIECTHUYHbIMKM MaplUamMy,
[OMYCKAEeTCcA OTHECTM K HaK/AOHHbIM MyTam. Torga cpeaHas ANMHA HaKAOHHOro NyTW B Npeaesnax O4HOro aTa)ka, ¢
yYeTOM ABUKEHMA MO NIOLWAAKAM, COCTaBUT:

LI

L=—r,
cosa

ANA ABYXMapLIEBbIX 1€CTHUL,

rae L' - ropu3oHTanbHas NPOEKLMA ANMHBI HAKAOHHOTO NYTH, M;
O - yron HaknoHa K ropU3oHTY;

He AoMyCKaA CepbesHoM NOrpellHoCT, ANMHY NyTW NO ABYXMapLIEBO/ JIECTHULLE MOXHO NPUHUMaTL PaBHOM
€ro yTpoeHHou Bbicote H, T.e. L=3 - H;

2 . LI LII
+
CoOSa cosa

L= +L"+4-h.

AnAa TpexmaplleBbiX N€CTHUL,
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Puc. M5.1. PacyeTHaa AanHa NyTu No fecTHUUe:
a - AByXMapLleBasa NecTHMUa; 6 - TpexmapLleBas NecTHMLa

MaHAayCbl, eCnn UX HAK/IOH He3HaunTeneH (MeHbLLIe 1:8), MOXHO OTHOCUTb K TOPU3OHTAJ/IbHbIM NYTAM, NPU bonee
3HAYUTE/IbHbIX HAK/IOHAX - K IeCTHULL,aM. [IAMHA HaKNOHHOrO NYyTU TaKXXe onpeaenAaeTca no ero ocu.

Myt ABUMKeHMA B npefenax 34aHuMA 0b6blYHO MNepecekalTcs ABEPHbIMM NpoemMamu, [AeKopPaTUBHbIMMU
nopTasaMm, UMEIOT CY>KEHMA 3a CYET PA3/IMUYHbIX aPXUTEKTYPHbIX NN TEXHOJIOTMUYECKUX 3/IEMEHTOB, BbICTYNAOLLNX U3
NNOCKOCTU OrparKaAeHuin. TakMe MeCTHble CYyXeHMS HEe3aBMCMMO OT MX XapaKTepa B [Ja/ibHelllem Ha3blBaloTCA
npoemamu wunpuHoi b. AnnHa nyti L B npoeme MOXKEeT He yYnTbIBaTbCA, eC/IM OHa He npeBblwaeT 0,7 M, T.e. A/NHbI
O/ HOrO LWara, B NPOTUBHOM C/ly4ae ABUXKEHWE B NpoeMe CeAyeT PacCMaTPMBaTb KaK ABUMKEHME Ha CAMOCTOATE/IbHOM
pacYyeTHOM y4yacTKe ropu3oHTaIbHOro NyTu.

JleCTHMYHbIE KNETKM ABNAIOTCA LIeHTPaMM TATOTEHMSA II0ACKUX NOTOKOB (419 NepBOro 3Taa - BbIXoAbl HAPYXKy),
Ha BXOAE B KOTOPble 3aKaHYMBAETCA BTOPOM 3Tan 3BaKyaunn. MoaTomy pacyeTHble CXeMbl L,e1lecoobpasHO CoCTaBAATb
AN KaxkA0W 4acTu 3TaKa, No KOTOPOW N0AM 3BaKYMPYHOTCA Yepes NpesyCMOTPEHHYIO A8 HUX NECTHUYHYIO KNEeTKY
(BbIxOA Hapy:Ky). Ha puc. M5.2 npuBeAeH NpMMep COCTaBNEHUA PAacYETHOM CXeMbl 3BaKyaLMM JI0AEN MO YaCTU 3TaxKa
[10 BXOAa B IECTHUYHYIO KNETKY.
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YvacTtox 1
l=12M,b=2M

P3n 1

YyacTok 2
=18 M, b=2 M

ﬁﬁ—g—-"? NeTounuk 1

N=20uven.,I=10Mm,
b=12m,b;,=09m

NcTouHUK 2

\
fil N=204en.,l=10m,

b=15m by=09M

—— —— gy v

b.ﬂM = 1,35 M

Yyactok8 Hp=12M

—— - —_—__—

-1 Yyactok 7 [=15M,b=12m

YyacTtok 3 Yyacrtok 4 Y4acTok 5 Y4yacToK 6

[=3wMm, [=5M, l=5wm, [=5wm,
b=2m bz=2Mm b=2m b=2m
16 ven. 7 ven. 7 den. 7 den. 7 4en.

HavanbHblie y4yacTky Ne 3—7 (MCTOHRNKK) — NPOXOakl Mexay
pabounmy MecTamiu, oBopygosarem, pAlaMn Kpecesn n T. .
I=10M,b=12M,b,=0,9m

Puc. M5.2. Mpumep cocTaBneHMA pacyeTHON CXeMbl 3BaKyauum
NoAel No YacTu 3TaxKa [0 BXOAa B IECTHUYHYIO K/IETKY:
N - KonunyecTBo Atogein; b - wWnpuHa; | - gnnHa;
bo - WKMpKHHa npoema
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B 3pMTenbHbIX 3anax C NOCTOAHHBIMW MeCcTamu AAa noceTuTenen pacnpeaeneHne Noaein no HanpasaeHUAM
OBUXKEHUA K 9BaKyaLLMOHHbIM BbIXOo4am MokasaHo Ha puc. MN5.3 n M5.4.
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Puc. N5.3. MapuwpyTtusauma gsuKeHna AACKUX
NOTOKOB MPW 3BaKyaLMKN U3 3pUTENbHbIX 337108 C HOKOBLIMMU
(npogonbHbIMK) Npoxogamm
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Puc. N5.4. MapwpyTmnsauma ABMKEeHUA N0ACKNX NOTOKOB
npw 3BakyaLmun U3 3pnTesibHbIX 33108 C NoMepeyvyHbIM NPOXO40M

Echn s p,aﬂbHeVIUJMM NH04U BbIXOOAT B d)oﬁe nnn BECTM6I'0/'Ib, T.€.4yepe3 nomMmeleHna, He orpaHnymBatoline, Kak
Kopnaop, WnpuHbl NIOACKOro NoTokKa, To pacnpeaeneHmne Nio4CknMX NnOTOKOB MexX4y BO3MOXXHbIMU 3BaKyaUNOHHbIMU
BbIXO4aMu, KOraa OHU He 6I'IOKVI|I)OBaHbI, npouncxoanT COrnacHO 3aKOHOMEPHOCTAM, NpuBeAEHHbIM Ha pUC. ns.5, a, 6.
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]
100
o
‘2. 90 BthOAbI C 3TaXXd B NECTHUHHLI® KNOTKHU
= (»3 3paHUR)
S 80
b 1al 1al
a2
Z 0L \ N, Ny
b L doite
60 {BacTUGIOND)
N
o
o o
0,1 02030405086 07080910 L/I
3anbHoe nomeileHne
Puc. N5.5, a. Ynucno 3puteneit n Bolbop BbiIxoAa Npw 3BaKyaLLMK
B [1BE /IECTHUYHbIE KNETKM NB0 B ABE OTKPbITbIE NECTHULLbI
WK B ABa BbIXxoAa U3 3aaHuA: N - obLiee KOANYecTBo
3BaKympytowmxcs; N1 - YNCN0 3BAKYMPYIOLLMXCA Yepes BANKHNIMA
BbixoZ,; N2 - U4CNO IBAKYMPYIOLLMXCA Yepes AaNbHUIN BbIXO4;
l1 - gnvHa nyTM go 6AnKHero Bbixo4a; |2 - gnmHa nytu
[0 AaNbHEro BbiIxoaa
100 l I
2 95 Py
5 %0 Bbixoa ¢ aTaxa Bwixoa ¢ ataxa
2 Ha OTKPbLITYIO NECTHULY  HA NOCTHUYHYIO KNeTKY
o
= 85 ] L.
3
8 \V Ddoite
75 N [2
0,102 0,3 04 05 0,6 0,70809 10 //],
3ancHoe noMeLLeHne

Puc. N5.5, 6. Ynucno 3puteneit, aBakyMpyrLLMXCA MO OTKPbITOM
nectHuue: N - obwee KonnyecTso aBakympytowmxcs; N1 - ymcno
3BaKyMpPYHOLUXCA NO OTKPLITON necTHuue; |1 - oanHa nytu
[0 OTKPbITOM nectHuubl; | - onmMHa nyTM 40 BbixoAa
Ha NECTHUYHYIO KNETKY

3. Mpu ogHOPOLAHOM COCTaBe NOACKOro NOTOKa rpynn MobuabHocTM M2, M3 1 M4 3HayeHus BennumH D,V q
cnepyeT NPUHMMaATL B COOTBETCTBMM C AaHHbIMKU Tabaunubl M15.2.
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PacyeTHble 3HaYeHUA NapameTpPoB A4 rpynn mobunbHoctn M2 - M4

Tabnunua N5.2

Fpynna Bug nytu
MO6UAbHO
cTH D, Fopu30OHTaNbHbIN | JlecTHULA BHM3 | JleCTHULa BBEPX MaHayc BHU3 MNaHgyc BBepx
M2/ m2
Vv, a, vV, a, vV, q \Z a, vV, a,

M/MUH. | M2/M - | m/MUH. | M3 /M- | M/MUH. | M2 /m - | M/MUH. | ME/Me | M/MUH. | M2 m

MUH. MMH. MUH. MUH. MUH.

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

M2 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

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

0,2 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

M3 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

0,01 60,00 0,60 - - - - 115,00 | 1,15 40,00 0,40

M4 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
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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 - HemoLHble nau, MOBUNBHOCTb KOTOpPbIX CHNXKEHa N3-3a CTapeHnAa opraHn3ma (MHBa}'IVI,CI,bI no CTapOCTM);
MHBaNNAbl Ha NPOTe3aXx; MHBaAngbl C HEAOCTATKAaMM 3pPEHNA, NONb3ylOoWMeca 6enomn TPOCTbIO; toAn C NCUXNYECKNMU
OTK/IOHEHUNAMU;

M3 - MHBaNUAbI, UCNONb3YIOLWME NPU ABUMKEHUN AOMNOJHUTENbHbIE OMOPbI (KOCTbIU, NaNKK);

M4 - nHBannabl, Nnepeasuratomeca Ha Kpecsiax-KonAacKkax, NpUBOAMMbIX B ABUKEHUE BPYUHYIO.

4. MNnowaab FOpMBOHTaﬂbHOﬁ npoekunn 4enoBeKa f, Mz/‘-le}'l. NPUHNMAETCA B 3aBUCMMOCTU OT COCTaBa ﬂ}OAEVI B
NOTOKe B COOTBETCTBUUN C NpuBeaeHHbIMN HNXKe AaHHbIMMW.

a) 6)

Puc. N5.6. Nnowaab ropn3oHTaIbHOM NPOEKLMM YeNoBEKa:
a) pacueTHas; 6) AelicTBMTENbHAA

Pasmepbl n0gen N3MeHAITCA B 3aBUCMMOCTM OT GU3NYECKMX AAHHbIX, BO3pacTa U oaexabl. B Tabanuax N5.3,
M5.4, N5.5 n Ha pucyHKe M5.7 npnBOAATCA yCpeaHEHHbIe pa3mepbl I0AEN Pa3HOro BO3PacTa, B Pa3/IMYHON O4eXKAE U
C pasnnMyHbiM rpy3om. lNpu 3TOM npuBeAeEHbl 3HAYEHMA NAOWAAN TFOPU3OHTANbHOW MNPOEKLMU MHBAANAO0B C
HapyLeHnem ONopHO-ABUraTeIbHOro annapara.
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Tabnuua N5.3

Mnowaaun ropMsoHTaNbHOM NPOEKLUUN B3POCbIX Nt0Aen

Tun opexAabl WnpuHa (a), m TonwmHa (c), m Mnowanb ropM3oHTanbHOM

npoekuun, m?/uen.

neTHAA 0,46 0,28 0,100
BECEHHe-OCeHHAA 0,48 0,30 0,113
3UMHAA 0,50 0,32 0,125

Tabnuua N5.4

Mnowaaun ropMsoHTaNbHOM NPOeKUUM AeTein U NoAPOCTKOB

Tun ogexabl Bo3pacTHbie rpynnbl
Mnagwas CpegHan Crapuwasn
[0 9 net 10-13 net 14 - 16 net
AOoMallHAA oaexaa 0,04 0,06 0,08
AOMaLLHAA 04eXAa CO WKOJIbHOM CYMKOM 0,07 0,10 0,14
YIMYHaA ogexaa 0,09 0,13 0,16
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Puc. NM5.7. Mnowaab ropM3oHTaIbHON NPOEKUUM Atoaei
C Pa3NINYHbIM rpy30Mm
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Mnowaab ropM3oHTaNbHOM NPOEKLMN NoAei C OrpaHNYeHHON MOBUABHOCTBIO, M2/uen.
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300poBble ntoaum, Cnensble C nopaxeHnem onopHo-ABUraTeIbHoro annapara
cnabocnblwaume
,C nepeasuratolimecs | nepegsuratowimeca | nepeasuratolmMecs | nepeasuratowmMec | TPaHCNOPTUPYeMble | TPaHCNopPTUPYeMble
orpaHuyeHnem 6es C 04HOM C ABymA A Ha Kpecnax- Ha HOCWU/IKaXx Ha KaTaskax
OOMOJIHUTE/IbHbBIX OOMO/IHUTE/IbHOW | AONO/IHAUTENbHbIMU KO/IICKaxX
ornop ornopoi onopamu
1 2 3 4 5 6 7 8
» ol » » » .
#
& & by
¢ ;
sl )
L v T
a= 0,28 a1 = 0,72 dy = 0,40 dg = 0,50 ds = 0,80 b; = 0,50 b, = 0,75
c=0,46 c1=0,82 c2=0,75 c2=0,90 cs=1,20 in=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
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(n. 4 B peq. Npukasa MYC Poccmm ot 02.12.2015 N 632)

4. Bpema 334eprKKku t; ABMMKEHMA HA y4acTKe i M3-3a 06pa30oBaBLUErocs CKOMJEHMA NOAEN Ha rpaHuue c
nocneayro UM ydactkom (i+1) onpeaensetcs no popmyne:

1 1

t=N-f- -
qnan:09'bi+1 q; 'bi

,(I15.1)

roe N - KonnyecTso noaei, Yen.;

f - naowaab ropusoHTaNbHOM NPoeKLUU, M%;

Onpub=0.9 - UHTEHCUBHOCTb ABUMKEHMA Yepes yyacToK i+1 npu naoTtHoctn 0,9 n 6onee, m/MUH.;
bis1 - WUMpPUHA ydacTKa, M, MPU BXOXKAEHUN Ha KOTOPbI 06pa3oBanoch CKonaeHue nioaei;
Qi+1 - UHTEHCUBHOCTb ABMMEHMA Ha y4YacTKe i, M/MUH.;

bi - WUMpPUHa NpeAaLecTBYOLLEro yYacTKa i, M.

Bpems cyL,ecTBOBaHUA CKOMJIeHUA t Ha yuacTKe i onpeaenseTca no ¢opmyne:

:N—'f.(ns.z)

CK
qnpuD=0,9' i+l
PacueTHOe Bpema 3BaKyalMM MO Yy4acTKy i, B KOHLE KOTOPOro Ha rpaHuue ¢ ydactkom (i+1) obpasoBanocb
CKOMJIeHWe Ntofen, paBHO BPEMEHU CYLLeCTBOBaHMA CKoMseHuA to. PacueTHoe BpemAa 3BaKyauuM MO YYacTKy i
[OMNyCcKaeTca onpeaensats no popmyne:

|
t=—+t (1153
V 3( )



2. PacyeTHble 3HaYyeHuA napameTpoB ABUXKEHUA NHOACKMUX NOTOKOB B 34aHUNAX K/1aCCa ¢yHKLI,I/IOH3ﬂbHOI7I

noapHou onacHoctn ®1.1.

(sBeaeH Mpukazom MYC Poccum o1 02.12.2015 N 632)

5. 3HayeHuna BeAnYUnH dj, Doj n Voj npun NcnNos1b30BaHUK MMMTaLI,MOHHO-CTOXGCTM‘-IGCKOﬁ mogenn npeacrtaBsieHbl B

Tabnuue M 5.6.

Tabnunua N 5.6

Bug nytn

aj Doj, ven./m?

Voj, M/MUH.

O (Vg)), M/MuH.

JeTn foWwKOoNbHOro BO3pacTa

(3maHMA ooWKONbHbIX 06pa3oBaTe/IbHbIX OpraHu3aLmii)

[OpM30OHTaNbHbI 0,275 0,78 60

MNpoem 0,350 1,20 60
10

JlecTHMUA BHU3 0,190 0,64 47

JlecTHUUa BBEPX 0,275 0,76 47

[leTn c orpaHMYEeHHbIMU BO3MOKHOCTAMM
(cneumanusmpoBaHHble JOMa MHBANNAOB)
OpPU30HTANbHbIN 0,29 0,60 51 20
Mpoem 0,30 0,67 47 26
JlecTHMua BHU3 0,21 0,63 23 12
JlecTHMUa BBEPX 0,30 0,69 20 8
Noan TpyaocnocobHoro BospacTa B cTalMoHapax 60/1bHULY,
(cTaumoHapbl 6onbHUL)
FOpM30HTaNbHbIN 0,414 0,77 44 10
MNpoem 0,345 0,57 38 8
JlecTHMUa BHU3 0,422 0,96 24 7
JlecTHuuUa BBEPX 0,313 0,74 14 5
MpecTtapensie noan
(cneumanmnsmnposaHHblie AOMa NpecTapesnbix)

FOpM30OHTaNbHbIN 0,428 0,96 25

MNpoem 0,456 1,02 20

JlecTHMUA BHU3 0,505 1,26 20
JlecTHUUa BBEPX 0,338 0,56 20 °

MaHayc BHM3 0,353 0,58 25

Manayc sBepx 0,368 0,72 15

Cnenble n cnabosuasallme noan
(cneumanusmnpoBaHHble AOMa MHBANNAOB)
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[OpM30HTaNbHbIN 0,371 0,73 26 7

MNpoem 0,271 0,77 17 6
JlecTHMUa BHU3 0,519 0,97 21 6
JlectTHUUa BBEPX 0,387 0,82 18 6

rnyxue n cnabocnbiwatiume Aoam
(cneunannsnposaHHblie AOMa MHBANAOB)

FOpM30OHTaNbHbIN 0,301 0,58 82 15

Mpoem 0,328 0,73 82 15
JlecTHMUA BHU3 0,380 0,91 82 15
JlecTHUUa BBEPX 0,344 0,72 54 15

6. 3HauyeHUA napameTpoB ABUXKEHMA NOACKMX MOTOKOB A/s pacyeTa nyTel 3BaKyauuu Mo YMNpOLLEHHOM
aHaNUTUYECKOM U MHAMBUAYANbHO-MOTOYHOM MoAensam npuseaeHbl B Tabanuax N 5.7 - M 5.9.

Mpw onpeaeneHMn NAOTHOCTM NOACKOrO NOToKa Di yepes naowaab ropusoHTaNbHOM Npoekumu Yenoseka f
M?/4en., 3HaueHne f M?/yen. npMHMUMaeTca B COOTBETCTBUK C MPUBEAEHHBIMU HUMKE AaHHbIMU:

0,03 m%/uen. - ana getelt AOWKONBHOMO BO3PacTa;

0,15 m%/uen. - pna paetel ¢ orpaHNYEHHbIMM BO3MOMXKHOCTAMM;

0,2 m?/uen. - gnA Noaei TPy A0CnocobHOro BospacTa B CTaLMoHapax 60abHMUL
0,1 m?/4en. - ana cnenbix 1 cnaboBUAALLMX NIOAEN;

0,1 m?/4en. - ana rayxux n cnabocnblwaLmx Ao aen;

0,2 m?/uen. - gna npecTapenbix NOAeN;

0,13 m%/uen. - ana 6epemeHHbIX XKEeHLLMH.
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Tabnuua N 5.7

D, M?/m? OpPW30HTANbHbBIN NYTb Mpoem JlecTHMUa BHU3 JlecTHMUa BBEPX
V, M/MUH. | g, M/MWH. | g, M/MUH. | V, M/MUH. | g, M/MUH. | V, M/MUH. | g, M/MUH.
[eTn foWwKoNbHOro BO3pacTa
(3maHuMA foWwKoNbHbIX 06pa3oBaTeNbHbIX OpraHn3aLmii)
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
0,3 17,62 5,29 4,64 - - - -
0,4 12,88 5,15 3,77 - - - -
0,5 9,19 4,60 2,37 - - - -
[leTn c orpaHUYEeHHbIMU BO3MOMXKHOCTAMM
(cneunanusmMpoBaHHble AOMa MHBAUAOB)
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
NMoawn TpypgocnocobHoro BospacTa
(cTaumoHapbl 6onbHULY)
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
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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
Mpectapenbie ntogu
(cneumannsmnpoBaHHble AOMa NpecTapenbix)
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 u cnaboBuasawme noam
(cneumanusmpoBaHHble JOMA UHBANUAOB)
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
Fnyxvie n cnabocnblwallme ntogm
(cneumanunsmnpoBaHHble AOMa MHBANMAOB)
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
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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

MpumeyaHue: B Tabauue M 5.7 npeacrtaBfieHbl AaHHble O MapameTpax ABWXKEHWsA MpecTapenbiX NAew,
nepeasurarowmxca 6e3 AOMNOAHUTENbHbIX OMOP M C OAHOM AOMOJHUTENbHOM OMOPON, a TakXe paeten C
OrpaHNYEHHbIMWU BO3MOKHOCTAMM, CMNOCOBHbIX K CAMOCTOSITE/IbHOM 3BaKyaUuH.

Tabnuua M 5.8. PacyeTHble 3HaYEHMA NapaMeTPOoB ABUMKEHMNA MO NaHAYCaM NPeCcTapenbiX el B
CNeunann3mMpoBaHHbIX AOMaX NPecTapesibix

D, m?/m? MaHAayc BHU3 MaHayc BBEpPX
V, M/MUH. g, M/MUH. V, Mm/MUH. g, M/MWH.
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
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Ta6nv|u,a M 5.9. PacyeTHble 3aBUCMMOCTH mexay n10THOCTbO U UHTEHCUBHOCTBIO ABUXKEHUA NHOLCKOTI0
NOTOKa, COCTOALLErO U3 I'IIOLI,EVI, nepegsuraroLnMxca Ha Kpecsiax-Kos1ACKax

MnoTHOCTb NOTOKa, D, m2/m? NHTEHCMBHOCTb ABUXEHUA, 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

Mnowanb ropM3oHTaIbHOM NPOEKLUM BePEMEHHbDIX XKEHLWH cieayeT NPUHUMATDL No AaHHbIM puc. 5.8 n Taba.

M5.10.

Puc. NM5.8. Mnaowanb ropM3oHTasIbHON NPOEKLUNM bepeMeHHOo M
XeHwmHbl f = 0,13 m?/uen.
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Tabnnua N5.10. 3HaveHus a, b, ¢, d ans pacyeTa naoWaaM ropu3oHTaIbHOM NpoeKLMn bepemeHHOM

HKEeHLWWUHbI
O603HauyeHune Pasmep, m
a 0,355
b 0,56
C 0,30
d 0,205

7. 0na nopeit pasanyHOro Bo3pacta, He cnoCobHbIX K CaMOCTOATENbHOM 3BaKyauuu (ganee - HeMob6ubHble
nopgu), HeobxoAMMO onpenensiTb pacyeTHOe BPeEMA CraceHua M3 NedebHO-NPOPUAAKTUYECKUX M COLMANbHbBIX
YYPENKAEHUN NPU NOMOLLM HOCUJIOK.

Mpn pacyeTe 3BaKkyauum HeobBXOAMMO Y4YUTbIBATb TPAHCMOPTUPOBKY HEMOOW/bHbIX Atogein n3s neyebHo-
NPodUAAKTUYECKMX U COLMANBHBIX YYPEKAEHNN CUAAaMM NEPCOHAA NPU MOMOLLM HOCUJIOK.

PacueTHoe BpemMsa TPAHCMOPTUPOBKN HEMOBWIBbHBIX Nt0AEN C ONPeLeNEHHOrO 3TaXKa 34aHUA oNpeaenseTca no
dopmyne:

- ) . " —+i,(n5.1)

L= U+ L+ — —
V, V, V, V, 05-N

pen

roe ti - Bpems yKnaablBaHUA YeoBeKa Ha HOCUKU, MUH.;

t, - Bpems nepekiaabiBaHMA Yes10BeKa C HOCU/IOK Ha MOArOTOB/IEHHYIO NOBEPXHOCTb, MUH.;
Num - KOIMYECTBO HEMOBUIbHBIX NH0AEN;

Nnepc - KOIMYECTBO NEPCOHaANa;

L; - AAVHa NYTU CNaceHMA Mo ropU3oHTaNN, M;

L, - AVHaA NYTU CNaceHnA No ecTHUUe, M;

Vi- CKOPOCTb nepeasuxeHna megnepcoHasia no ropu3oHTasiM C HOCUIKamu 6e3 cnacaemoro 4yesioBEKa, M/MMH.,‘

C
V) - CKOPOCTb MepeBusKeHNa meanepcoHana rno ropuM3oHTaan CO CNacaembiM YEsI0BEKOM, JIeKalym Ha
HOCU/IKax, M/MUH.;

V2 - CKOpPOCTb NepeaBuiKeHns meanepcoHana no NecTHUUEe BBEPX C HOCUKamu 6e3 crnacaemoro 4esioBeKa,
M/MWH.;

Cc
V, - ckopoCTb nepesBuKeHUs MeANepCoHana no NeCTHULE BHU3 CO CNAcaeMbiM YENOBEKOM, EXALUMM Ha
HOCU/IKax, M/MUH.

Mpn OTCYTCTBUM HEOBXOOMMBIX MCXOOHbLIX AaHHbIX ANA OnpeaeneHuMs CKOPOCTU MEepPeHOCKM NepcoHasom
HOCWJIOK C Ye/I0BEKOM C/liefyeT BOCMNO/1b30BaTbCA AaHHbIMK, NPUBeAEeHHbIMM B Tabanue M 5.11.
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Tabavua M 5.11. CKOPOCTb ABUMEHMA NMEPCOHANA NMPM NMEPEHOCKE HOCUIOK C YeN0BEKOM, M/MUH.

Bua nytn Cuyenosekom bes yenoseka
FOpPM30OHTaNbHbIN NMYyTb 70 100
JlecTHMuUa BHU3 30 80
JlecTHuuUa BBEPX 20 60

Mpu ocywecTeieHUM NepeHOCKN HEMOBUAbHBIX 04l NO NeCTHULE C PA3INYHBIX STAaXKeN 34aHNA KOANYEeCTBO
peicoB, OCyLLEeCTBAAEMbIX O4HOM NAapOoi YeN0BEK U3 YMCNa NepcoHana, caeayert onpeaenatb no tabauue M 5.12.

Tabnvua M5.12. KosnvyecTso peincoB No nepeHocke HEMOBUbHBIX NI04EeN Ha HOCUIKAX C Pa3/IMYHbIX
aTaXKel 34aHMA, OCYLLECTBNSEMOE OAHOM NapoW YeN0BEK U3 YMC/Ia NePCOHaNa

dTaxk MaKcumaibHoe KOIMYEeCTBO PENCOB ANA NepPeHOCKM HEMOBUNbHBIX Ntofer Ha HOCUAKaX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpema yKnaAplBaHWA YeNOBEeKa Ha HOCWUIKU WAM MEepeKNafblBaHMA C HOCMAOK Ha MOATOTOB/IEHHYIO
NOBEPXHOCTb, OCYLLECTBAAEMOE OAHOM Napoit Yes0BEK 13 YMCcNa NepcoHana, coctasnset 0,15 MUH.
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MpunoxkeHue N 6
K NYHKTY 12 MeToAuKu

NOPAAOK NMPOBEAEHUA PACHETA U MATEMATUYECKWE MOAENN ONA ONPEAENEHNA BPEMEHU
BE/NOKMPOBAHWA NYTEN 3BAKYALMM OMACHBIMU ®AKTOPAMMU MOXKAPA

(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

I. MopaaoK NnpoBeaeHUA pacyeTa

Mpon3BOAUTCA SKCNEPTHbIN BbIGOP CLUEHapUsa UAN CUeHapueB NoXKapa, NPU KOTOPbIX OUAAKTCA Hauxyalue
nocneacTsmaA ANA HaxoAALWMXCA B 34aHUU N0ael.

dopMynMpoBKa CLLEHapUA PasBUTUA NoXKapa BKIKOYaeT B ceba cieaylolime sTanbl:
BbI6OP MecTa HaxoXAeHNA NepBoHavYa bHOro o4ara nokapa v 3aKOHOMepHOCTel ero passuTua;

3ajaHve pacuyeTHol obnactu (BbIBOP paccmaTpMBaeMoW MpU pacyeTe CUCTEMbl NMOMELLEHUI, onpeaeneHue
YUMTbIBAEMbIX MPU pacyeTe 3/1eMEHTOB BHYTPEHHEN CTPYKTYPbI MOMELLEHWIA, 3aaHNE COCTOAHUA NPOEMOB);

3aZlaHne NapameTPOB OKPYKaloLLEeln cpeabl M HauyaibHbIX 3HAaYEHUI NAPaMeTPOB BHYTPW NOMELLLEHMUA.

Bbl60p MecCTa HaxoXAeHWA odara noXkapa NpPou3BOAUTCA 3KCNEepTHbIM nyTem. [lpn 3TOmM y4duTbiBaeTcA
KO/IN4ecTBO roproqeﬁ Harpys3ku, ee CBOWCTBA U pacnonoxeHune, BEPOATHOCTb BOSHUKHOBEHUA NOXKapa, BO3MOXXHaA
AVNHAMUKa ero pa3sntnAa, pacnosoxeHne 3BakKyaynoHHbIX HVTEVI 1 BbIXO40B.

Hanbonee 4acto npu pacyeTax pPaccMaTpMBAlOTCA TPW OCHOBHbIX BMAA Pa3BUTMA MOXKapa: Kpyrosoe
pacnpocTpaHeHWe nosKapa Mo TBepAOoiN roptoyeit Harpyske, SMHEMHOe pacnpocTpaHeHWe noKapa Mo TBepaow
roptoyei Harpyske, HeyCTaHOBMBLUEECA TOPEHUE roptoYen KULKoCTH.

CKOpOCTb BbIrOpaHMA AR 3TUX CyYaes onpeaenseTtca Gopmynamm:

2 .2
W, -m-v"-t° - UL KpyroBoro pacupoCTpaHeH s oxapa
VY=<W  +2-v-t-b - s nuHeHOro pacnpocTpaHeH s Hoxapa, (H6. 1)

t

WV, -F- |— -mnaseycraHoBiaeHHOro roperus [ K

CT

rae Vi - yaenbHaa ckopocTb BbIropaHWa (418 )uaKocTei yctaHoBuBLanca), Kr/(c - m2);

V - CKOPOCTb pacnpocTpaHeHua naameHu, m/c;

b - WKnpWHa Nonockl roptoyeit HarpysKku, m;

ter - BpEMA CTabUIM3aL MM FOPEHUA FTOPIOYEN MUAKOCTH, C;
F - nnowaap oyara noxapa, m2.

Mpy HaAUMYMKM B NOMELLLEHMM OYara Noxkapa yCTaHOBKM aBTOMATUUYECKOro MOXapoTylweHWA, COOTBETCTBYIOLWEN
TpeboBaHMAM HOPMATMBHbLIX AOKYMEHTOB MO MOMKapHOW 6He3onacHOCTU, NpW NPoBeAeHWU pPacyeToB 3HayeHue
CKOPOCTU BbIrOpaHMA NPUHUMAETCA YMeEHbLLEHHbIM B 2 pas3a.

(ab3aL, BBeaeH Mpunkazom MYC Poccum o1 02.12.2015 N 632)

C yyetom pasgena |l gaHHOro npuaoXKeHusa BblbMpaeTca MeTod MoAeNvMpoBaHua, Gopmyanpyercs
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MaTemaTMyeckass MoAeNb, COOTBETCTBYOWAA AAHHOMY CLEHapuio, U NPOU3BOAUTCA MOLENUPOBaHME OUHAMMUKMU
pa3BUTMA noxapa. Ha oCHOBaHWKM NONYYEHHbIX PE3Y/NbTaTOB PACCYUTLIBAETCA BPEMSA LOCTUMKEHMA KaKAbIM W3
OnacHbIX GaKTOPOB MoXKapa NpeaesibHO A0MYCTUMOrO 3Ha4YEHMNA Ha NyTAX IBAKyaLUUn.

KpuTnyeckoe Bpemsa No KaxkAoMy M3 ONacHbIX d)aKTOpOB noXkapa onpegenAaeTca Kak Bpema AOCTUXKEHNA 3TUM
q)aKTOpOM npeanenbHo JonyCTMMOro 3Ha4eHUA Ha NyTAX 3BaKyaunn Ha BbiCOTeE 1,7 m oT nona.

MpenenbHoO A0NyCTUMbIE 3HAYEHWUA MO KaXKA0MY M3 OnacHbIX GaKTOpPOB MoKapa CoCTaBAAOT:
(8 pea. Mpukasa MYC Poccnm o1 12.12.2011 N 749)

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

Mo TenjoBomy noToky - 1400 B1/m2;
(8 pea. Npukasa MYC Poccum o1 12.12.2011 N 749)

no notepe BMANMOCTU - 20 M (ana cnydas, Korga o6a ropusoHTaNbHbIX IMHEMHbIX pa3mepa NOMELLLEHMA MeHbLLE
20 M, NpeaenbHO AOMYCTUMOE PacCToAHME MO MoTepe BMAMMOCTM cneayeT NMPUHMMATb PaBHbIM Hanmbonblemy
ropu3oHTa/IbHOMY JIMHEMHOMY pa3smepy);
(8 pea. Npukaza MYC Poccum 01 12.12.2011 N 749)

MO NOHUMKEHHOMY coAep KaHuio Kncnopoaa - 0,226 Kr/m3;
(8 pea. Npukasa MYC Poccum o1 12.12.2011 N 749)

-3
Mo KarKAoMy M3 TOKCUYHbIX ra3006pasHbix NpoaykTos ropenHusa (CO2 - 0,11 kr/m3; CO-116-10 Kr/m3;

HCL -23-10°° Kr/m3).
(8 pea. MNpukasa MYC Poccum o1 12.12.2011 N 749)

HeobxoaMmMo OTMETWUTb, YTO NPU UCMO/b30BaHUM NOMEBOM MOAENU onpefeneHue KPUTUYECKOro BpemeHu
MMeEeT CyLLecTBeHHble 0COHEHHOCTH, CBA3AHHbIE C TEM, YTO KPUTMYECKOE 3HaUYeHUe B PasNMYHbIX TOYKaX NOMeLLeHUS
[OCTUraeTca He 04HOBPEMEHHO. [N NOMELLEHUIH C COM3MEPUMbIMU FTOPU3OHTANbHBIMU pPasMepammn Kputmdyeckoe
Bpemsa OnpeaensieTcs Kak MaKCMMAasibHOE U3 KPUTMYECKUX BpemeH ANA 3BaKyaUMOHHbIX BbIXOAOB W3 [aHHOro
nomeuleHus (Bpemsa 6JOKMPOBaHUA NOCAEAHEro BbiXxoAa).

Onpegensetcs Bpema 610KMPOBaHUA ten:

to, =min{ter to to 10, 1o (116.2)

II. Knaccudukauma n obnactb NPUMEHEHUA METOA0B MaTEMAaTUYECKOTO MOAEIMPOBaHMA NoXKapa

Ana onucaHua TepmorasogmMHaMUYeCcKUX MapameTpoB MNoOXKapa MNPUMEHAIOTCA TPWU OCHOBHbLIX TPynnbl
AETEPMUHNCTUHECKUX MOAE/’IEI\&Z MHTErpasibHble, 30HHbIE (30HaﬂbeIE) M nonesble.

Bbl6Op KOHKPETHOW MOAEeNM pacyeTa BpemeHn 6N10KMPOoBaHNA NyTel 3BaKyaLmn caeayeT OCyLecTBAATL UCXoan
U3 cneayowmx npeanocbiioK:

MHTerafIbeIl\;I meToa:

ONA 30aHUI, COAEPMKALMX Pa3BUTYIO CUCTEMY MOMELLEHUI Manoro obbema MNpPOCTON reomeTpuyecKom
KoHdUrypaumu;

ONA NOMeLLeHUN, rae XapaKTepHbl pa3mep oyara Moskapa COM3MEPMM C XapaKTepHbIMM pasmepamu
NnomeLLeHNA U pasMmepbl MOMELLEHMUA COU3MEPUMbI MeXKay coboli (NMHelHble pasmepbl MOMELLEHNA OTANYAIOTCA He
6onee uem B 5 pas);

ANnAa npenBapuUTeNbHbIX pacvyeToB C Ue1blo BbiABIEHNUA Hambosee onacHoro CueHapunAa noxapa,
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30HHbIN (30HaNbHbIN) MmeToa;

ONA MOMELEHUA M CUCTEM MOMELLEHNI MPOCTOM FeoOMeTPMUUYECKON KOHOUrypauuu, NUHENHble pasmepbl
KOTOPbIX COM3MEPUMbI MeK Iy COb0l (NMHelHble pa3mepbl NOMELLEHUs OT/IMYaloTca He bonee yem B 5 pas), Koraa
pa3mep o4yara noxapa CyL,ecTBeHHO MeHblle pa3MmepoB NOMELLEHUS;

ANnA pabounx 30H, PACMO/IOKEHHbIX Ha PasHbIX YPOBHAX B Mpefesax OLHOro MOMELLEeHWs (HAK/IOHHBbIN
3pUTEeIbHBIN 331 KMHOTEeaTpa, aHTPEeCoIM U T.4,);

nosieBon meToa;

A7 NOMELLEHUI CNOKHON reoMeTpPUYecKon KOHOUIypaLmmn, a TakKe NomeLLeHUn ¢ 6ONbLIMM KOIMYecTBOM
BHYTPEHHUX Nperpaz (aTpuymbl C CUCTEMOW rafiepeit U NPUMbIKAIOLWUX KOPUL0POB, MHOTOMYHKLIMOHA/IbHbIE LLEHTPbI
CO C/IO’KHOM CUCTEMOI BEPTUKA/bHBIX M TOPU30HTa/bHbIX CBA3EW U T.4,.);

ONA NMOMELLEHNN, B KOTOPbIX OAMH U3 reOMeTpMYECcKMX pasmMepoB ropasfao 6osblue (MeHblie) oCTajibHbIX
(TOHHenwn, 3aKkpbITble aBTOCTOAHKKU 60/1bLLIONM NAOWAAN U T.4.);

ONA VHbIX CNly4aeBs, Koraa npuMeHUMOCTb AN MHGOPMATUBHOCTb 30HHbIX U MHTErpasibHbIX MOZesel Bbi3biBaeT
COMHEeHME (YHMKaNbHbIE COOPYKEHUSA, PacnpoCTpaHeHMe NnoKapa no ¢acaay 34aHusA, Heob6XoAMMOCTb yyeTa paboTbl
CMCTEM MPOTUBOMOXKAPHOM 3aLWMTbl, CNOCOBHbIX KAYECTBEHHO U3MEHWTb KapTUHY MOXapa, U T.4.).

MpX MCNONb30BAHUM MHTErpasbHOM M 30HHOW Mogenei ANA NOMELLEHWUA, OOUH U3 IMHEWHbIX Pa3mMepoB
KoToporo 6o/siee 4yem B NATb pa3 NPeBbILLAET XOTA 6bl O4UH U3 ABYX APYIUX TMHENHbIX pa3mepoB, Heobxo4MMo 3To
nomelieHue AeNUTb Ha Y4yacTKM, pa3mepbl KOTOPbIX COM3MEPUMbI Mexay coboi, MU paccmMaTpuBaTb YYaCTKU Kak
oTaefibHble NnomelleHus, cooblialolwmecs npoemamm, NaolLaAb KOTOPbIX paBHa MAOWAAM CEYEHMs Ha rpaHuue
y4acTKoB. Mcnonb3oBaHWe aHaNOrMYHOM NpoLeaypbl B C/lyyae, KOr4a 4Ba IMHEWHbIX pa3mepa NPeBbIWatoT TpeTui
6onee yem B 5 pas, He JOMyCcKaeTcA.

[ll. UHTerpanbHas maTemaTMyeckaa MoAe b pacyeTa ra3oobmeHa B 34aHUM, NPU NoxKape
(8 pea. Npukasa MYC Poccum o1 12.12.2011 N 749)

[na pacyeta pacnpocTpaHeHWa MNPOAYKTOB FOPeHWA MO 343aHWMI0 COCTaBAAIOTCA W PeLaloTca YypaBHEHUS
aspauuu, TeNNo- U MaccoobMeHa Kak A5 KaXK40ro NoMeLLeHNA B OTAE/NbHOCTH, TaK U /1A BCEro 34aHUA B Le/IOM.

YpaBHeHUA ABUMKEHUSA, CBA3bIBAIOLLME 3HaYEHMA Nepenaaos AaBNeHMIA Ha NPoeMax C pacxo4amm rasos yepes

npoembl, UMeLOT BUA;:
G; =sign(APji)-§-|:-,/2.,0-\AF>J.i (M6.3)

roe Gji - pacxof, rasos yepes npoem mexKay ABYMA (j-M U1 i-M) CMEXKHbIMM NOMELLEHUAMMU, Kr/c;

S - KoadpduMumMeHT pacxoaa npoema ( &=0,8 gan 3aKpbITbIX NPOEMOB U &=0,64 gaq OTKPbITbIX);

F - nnowaab ceyeHmna npoema, m2;

P - nnoTHOCTb ra3soB, MPOXOAALLMX Yepes Npoem, Kr/m3;
APji - cpeaHui nepenag NoHbIX AAaBAEHUI MeXKAY j-M U i-m nomelleHnem, MNa.

HanpasneHue (3HaK) pacxona onpeaenneTcad 3HaKOM PasHOCTU AaBAEHUM APji .

B 3aBMCMMOCTM OT 3TOrO NAOTHOCTb p NMPUHUMaET pa3/InyHblie 3Ha4YeHUA.

3HaK pacxoga rasos (BXO,CI,FILLI,MVI B nomeuleHne pacxon CYMUTAETCA NONOXKUTENIbHDLIM, BbIXOAHLLI,Mﬁ -

< Ha calT 50


https://tk-expert.ru/

OTpMLI,aTefIbeIM) M 3Ha4YeHne p 3aBUCAT OT 3HaKa nepenaga ﬂ,aBl’IeHMljli

=1 p=p;, ipu AP <0

sign(AP),p = (N6.4)

+1, p=p,, mpu AP >0’

OnAa  nNporHosMpoBaHWA MapameTpoB MNPOAYKTOB TropeHus (TemnepaTypbl, KOHLEHTPauMiM TOKCUYHbBIX
KOMMOHEHTOB MPOAYKTOB rOPEeHUs) B NOMELLLEHMAX MHOIO3TAaXKHOTO 34,aHMA Ha 3TaKaX, PaCcno/IOXKEeHHbIX BblLe 3TaXKa,
Ha KOTOPOM MOMKET BO3HWKHYTb MOXap, PAacCMATPUBAIOTCA MPOLLECCbl PACcMpPOCTPaHEHUA MPOAYKTOB FOpPeHMsA B
BEPTUKAMbHbIX KaHaNax (NeCTHUYHbIE KNETKM, WaxTbl ANPTOB, BEHTKAHAAbI U T.M.).

BepTuKanbHyO LWAXTy NO BbICOTE PA3AeNA0T Ha 30HbI, KOTOPbIE NPeACTaBAAIOT Y3/bl B TMAPABANYECKON Cxeme
3[,aHUA. 30Ha NO BbICOTE MOXKET OXBaTblBaTb HECKO/IbKO 3Taxel 34aHuA. B aTom caydae pacxog, raza mexay 30Hamu
MOXHO Bblpa3nTb GopmMynoi Buaa:

A
G=,|—, (n6.5)
S

1
roe S= 5 g-p K-F2 - XapaKTePUCTMKA MO PaBAMYECKOrO CONPOTUBAEHUA HA FPaHULLE 30H;
F - naowaab nonepeyHoro ceveHuna WaxThbl;
k - KoadpduumeHT (aonyckaetca npuHMMaTh pasHbim 0,05 c2/m);
g=9,81 m/c2 - yckopeHue cBo604HOIo NageHus;

AP - nepenag faBneHui Mekay y3namu.

3aaHue NPeACcTaBAAOT B BUAE FTMAPaBANYECKON CXEMbI, Y3/1bl KOTOPOI MOAENINPYIOT NOMELLLEHMA, A CBA3M - MYTH
ABUXEHMA MNPOAYKTOB ropeHua U Bo3Ayxa. Ka)kaoe nomellleHue 34aHUMA OMMUCbIBAETCA CUCTEMOWN ypaBHEHMM,
cocToAllei U3 ypaBHeHMA BanaHca Macchbl, YypaBHEHUA COXPaHEHMA SHEPTMU U YPaBHEHWA OCHOBHOTO ra3oBOro 3aKoHa
(Mengeneesa-KnalinepoHa).

YpaBHeHMe 6anaHca macchl Bbiparkaetca Gopmynoii:
d(p;-V;)/dt= ‘V+zk G261 (ng.6)
[}

roe Vj - 06bem nomelleHusn, m3;

t- Bpems, c;

G
Zk: k' - cymma pacxoz0B, BXOAALLMX B MOMeLLEeHMe, Kr/c;

Z I - cyMMa pacxop0B, BbIXOAALLMX U3 MOMELLEHMA, Kr/C;
1

W . ckopocTb BbIrOpaHWs NOXapHOM Harpysku, Kr/c.

YpaBHEeHME COXpaHeHMA IHEePrMn BbiparkaeTca Gopmy/ion:
d(C,-p;V;-T)/dt=C,- 3 (T, G, )~ Cp T 3G+ Qr = Q, (69
k i
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roe Cv, Cp - yAeNnbHasa M30X0opHas 1 n3obapHan Tennoemkoctu, KK/ (Kr-K);
Ti ) Tj - TemnepaTypbl ra3os B i-M 1 j-m nomeLeHunsx, K;
Qr - KOJIMYECTBO TeN/a, BblAENAEMOro B NOMELLEHMUM NPU TOPEHUU, KBT;
QW - TEN/I0BOM NOTOK, NOINOLWAEMbI KOHCTPYKLUSAMMU U U3/Ty4aeMblii Yyepes Npoembl, KBT.
[nAa nomelLeHnA ovara noxapa Be/IMYMHA Qr onpeaensaercs no opmyne:
Qr=(n-Q,+1y,
rae ' - koadpdULMEHT NONHOTLI ropeHUs;

Q,, - HM3LLaA TennoTa CropaHnsa, KO/Kr;

I = C, T _suransnus rasuduuMpoBaHHON roptodei Harpyskm, KIK/Kr;

C, - yaenbHan TeNn0eMKOCTb NPOAYKTOB NMpoau3a, KK/ (Kr-K);

T - TemnepaTypa NpPoAyKTOB NMPon3a, K.
[N 0CTaNbHbIX NOMELLLEHWNIA Qr =0,

KoadduumeHT nonHotsl roperns 7 onpegensetcs no popmyne:

Z ><ox,k 'Gk

UZUO.KJF.(]__K)—k , (N6.8)
v Lox
rae o - ko3addULMEHT NONHOTbI FOPEHUA B PEXMME MOoMKapa, PeryMpyemMom roployeit HarpysKow,
onpeaensembliii Gopmynoii:
Ny = 0, 63+ O, 2- Xox,o +1500- Xc?x,o- (N6.9)

KoadodpuuneHnT K paccuntbiBaetcs no opmyne:

B

ox,m

A
I

Xoxm
exp| B- 1—X—' , (M6.10)

ox,0 ox,0

ox,0

B=|_—_—®0 |,
A X,0—0,01)"

Xox,o - HaYyaNibHaA KOHLIEHTPALMA KMCIOPOAa B NOMELLLEHMM oYara noskapa, Kr/Kr;

Xox,m - TEKYLLLAA KOHLEHTpaLMa KNCN0pOoAa B MOMELLLEHUIW oYara nosKapa, Kr/Kr;
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Lox - KOINYEeCTBO KMCNopoaa, Nornowaemoro npu cropaHnm 1 kr roproqeﬁ Harpysku, KF/KF.

YpasHeHne MeHaeneesa-KnaiinepoHa Bbiparkaetca GOpPMyaoun:

PJ :pj-Tj.M’

(N6.11)
roe Pj - flaB/ieHue rasa B j-m nomeueHun, Na;

T.

j - TemnepaTypa rasa B j-m nomelieHun, K;

R = 8,31 - yHnBepcanbHas razosas nocrosHHas, Ix/(monb-K);

M - MONAPHAA MmaccCa ra3a, mo/ib.

MapameTpbl rasa B NOMeLLEHUN oOnpeaenaAtnTca U3 ypaBHEHUA banaHca macc OTAENbHbIX KOMMOHEHTOB
NPOAYKTOB ropeHna n Kncaopona n ypaBsHeHuA 6anaHca ONTUYECKOM MIOTHOCTH Ablima.

ypaBHEHMe 6anaHca macc OTAE/NIbHbIX KOMIMOHEHTOB MNPOAYKTOB ropeHnA U KMcaopoaa:

d(XLJ "Pj 'VJ)/dt =y-L, +2k:(XL,k 'Gk)_XLJ 'ZGi ,(N6.12)

roe XL,i , XL,j - KOHUEHTpaumaA L-ro KoMnoHeHTa NPOAYKTOB rOPeHMUs B i-M U j-M NMOMELLLEHUAX, KI/KT;

L, - konuuecTso L-ro komnorenTa NPOAYKTOB ropeHnn (KMucaopoaa), Bblaenatoweroca (nornowatouerocs) npu
CropaHMM O4HOIO KMAOrPamMmMa NOoMKaPHOM HarpysKu, Kr/Kr.

ypaBHEHMe 6anaHca onNTMYECKOMN NIOTHOCTU Abima:

deu]/dt:\va +;(uk Gk)/pk _uszu/PJ'(rmB)

. . -1
roe Hi, Ky - ontnyeckas nnoTtHocTb AbiMa B i-M 1 j-m nomewwernmnax, Ho-mM ™ ;

D, - AbIMO06pasytowan cnocobHOCTb NOXKAPHOW HarpysKku, Hn-m2/Kr.

OnTMyeckas NJIOTHOCTb AbiMa NPU 0BbIYHBIX YCNOBUAX CBA3AHA C PACCTOSHUEM NPese/bHON BUAMMOCTU B AbIMy
dopmynolii:

l,, =2,38/ 1t (n6.14)

Ona nomeuweHnii 6e3 WUCTOYHMKA Tenna cucTema ypasHeHui (M6.6), (M6.7) wn (M6.8) ynpouiaetca
W NpeAcTaBaAeTcs B BUAE:

G,(1)= sign(APij (r))-u-F-\/Z-pk -‘APU. (r)‘

: Gij(T)
———=0
iZl: Pk

, (M6.15)

roe Py = '|:pi +Sign(APij)'pi +p; _Sign(APij)'pj].

N~
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I'IepBoe YpaBHEHNE CBA3bIBAET Nepenaabl ﬂ,aBl’IeHMl‘;I Ha CoeaMHAKLWNX nomeuleHne npoemax € pacxogom rasa
yepes 3TU NpoemMsbl. BTopoe - BblparkaeT NOCTOAHCTBO obbema ANA AaHHOro nomeweHna. Takmm o6pa30N\, Aana scero

3[aHUA TpebyeTcs pelwaTb CUCTEMY, COCTOALLYH U3 (mrc +mBC)'n3T He/IMHelHbIX ypaBHeHun Buaa (M6.12) u

Ny -N,. nuHeliHbix ypasHenuit Buaa (N6.13). 3gece M. u My, - cooTBeTCTBEHHO UMCNO FOPU3OHTANBHBLIX M

BE€PTUKA/IbHbIX cBA3en Ha 3TaXe, ny -41CNO Y3208, n3T - YNCNO 3TaxKen.

Cuctema ypaBHeEHUM, BKAtoYatowan B ceba ypasHeHus (MN6.6), (M6.7) ana nomelleHma odara noxapa v (M6.12),
(N6.13) ans ocTanbHbIX NOMeLLeHWiA 1 ypaBHeHue (16.11), onucbiBatoWwas rMApaBAMYECcKYo CXeMy 34aHWA, pellaeTca
YMCNIEHHO METOA0M UTEPALMM B COBOKYNMHOCTM C METOL,0M CEKYLLMX.

OcCHOBHble ypaBHEHMA ANA onpeaeneHMA TemnepaTypbl rasa M KOHLUEHTpPauuW MpPOAYKTOB TOPEeHUsA B
NomMeLLEeHMNAX 34aHUA NOJIyYEeHbl U3 YPaBHEHWUI COXPAaHEHWUS SHEPTUM U MACChI.

TemnepaTtypa rasa B NMoOMeLLEHUW, rae OTCYTCTBYET ouyar nokapa, onpegenseTca M3 ypaBHEHWA TEnJ0BOro
H6anaHca, KOTOpOe MOMKHO MOJYYUTb M3 ypaBHEHUA coxpaHeHuA 3sHeprum (M6.7). Popmyna ana onpepeneHuns
TeMnepaTypbl rasa B j-M NOMELLEHUN 34aHKA B "n"-blli MOMEHT BPEMEHMU:

n

Z(CPB -Gy 'Tk)+Qj

T.: k=1 —+
nj n m m
* *
C.:|D.G,->.G [+C,.- > G +a*, F,+a*, F,.
k=1 i=1 i

i=1

k=1
+ oy~ : m m ", (M6.16)
C,. G.—->.G |+C,.- D> G +a*,F,+a*  F,
k=1 i=1 i=1
n m m
Cve sz_ZGz +Cp2 ZG +a*]n F]n_'_a*]cr FjCT
_exp _ k=1 i=1 i=1 'AT
Coop;V,

roe Qj - CyMMa UCTOYHMKOB (CTOKOB) Tensa B 06beme j-ro nomeLl,eHna 1 Tenna, yxoaalero B orpaxgatowme
KOHCTPYKLMUU;

T(1)-T. (1)

w
T — /N — | -npuBeaeHHbINn KOadPULMEHT TENNOOTAAYUN;
T(7)-T,

To - HaYanbHaA TemnepaTypa B MOMeELLEHNN;

F.

jer - NN0WaAb NOBEPXHOCTM OrPaXKAatoLWmnX KOHCTPYKLUMI B j-M NOMeLLeHUN.

KoaddpuumeHT Tennootaaun & moxet 6bITb paccumTaH no sMnupuyeckoi opmyne:

4,07-3T -T, npu T, <60 °C

= 11,63.exp[0,0023.(1—m _To)] mpu T, > 60 °C (N6.17)

KoHLeHTpauua oTaenbHbIX KOMMOHEHTOB ra3oBbIX CMecei B NOMeLLEHNAX 34aHUA BbIYMCNAETCA U3 ypaBHEHUA
6anaHca maccbl gaHHoro KomnoHeHTta (M16.12). KoHueHTpauma L-ro KOMMOHEHTa NPOAYKTOB FOPEHUA B j-M
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nomeuweHnn B 'n -bIi MOMEHT BpemeHu onpegenaeTca ypaBHeHNeEm:

Z(XLk'Gk) Z(XLk'Gk) sz
XLj(n) :Hn—"' XLj(n-l) _k:ln— "EXp| — - i ‘At . (N6.18)
2.Gi 2.Gi Pit Y
k=1 k=1

OnTuyeckaa KoOHUEHTpauua AbiMa B MNOMelleHUAX onpegenserca u3 6anaHcoBoro ypasHeHua (M6.19).
n n

HaTypanbHblit NoKasaTenb ocnabneHus cpegbl B j-OM MOMeLeHUM B "n"-blii MOMEHT BpemeHu onpegensercs
YPaBHEHUEM:

(Hk 'Gk) (Hk 'Gk) ZGk

Ry = = n | Koy _kzln— "eXp| — kzl.V At | (N6.19)
Se, S, R
k=1 k=1

AHannTUYecKkne COOTHOLWEHMA AN1A onpeaeneHna KpMTMHECKOﬁ npoAOo/IKNTENNBHOCTU NOXapa

[OnA oAMHOYHOTO NOMELLEeHMA BbICOTOW He 6onee 6 M, YAOBNETBOPAIOLWLErO YC/NOBUAM MPUMEHEHUS
MHTErpasibHOM MOAENMU, MpPU OTCYTCTBUM CUCTEM MPOTUBOMONKAPHOM 3aLUMUTbI, BAMSAIOWMX Ha Pa3BUTME MNOXKapa,
[OMyCKaeTca onpeaenaTb KPUTUYECKME BpemMeHa MO KaxKgoMy M3 onacHbiXx (GaKToOpoB MoXapa € NOMOLbIO
aHANIUTUYECKUX COOTHOLLEHWIA:

Mo NOBbILEHHOW TeMnepaType

b

B 70—t
0 . (N6.20)

tho={—.

T njl+——r 0
A (273+1,) 2
no notepe BUAMMOCTU

1)

B V-In(1,05-a-E |
Lo = —-In| 1- ,(N6.21)
A |,-B-D, -z
Nno MNOHUXXEHHOMY COoA4ePHKaHUIKO KUCnopoaa
- Y
B 0,044
t% = —.In|1- ,(M6.22)

B-L,
= %40,27 |-z
Y%

MO KaXA0My V13 ra3006pasHbIX TOKCUUYHbIX NPOAYKTOB ropeHus

b

-1
t = E-In 1—M , (M6.23)
P A B-L-z
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353.c, -V
roe B=
(1-¢)-m-Q,

obbema NomeLLeHNs, Kr;

- paameprlﬁ KOMNNEKC, 3aBI/ICFILLI,l/I171 OT TENNOTbI CrOPAHNA MmaTepunasia n CBO60,£I,HOI'O

t, - HauanbHas TemnepaTtypa Bo3Zyxa B nomeuieHun, °C;
N - NOKa3aTe/b CTEMNEHU, YYNTbIBAIOLWNI N3MEHEHME MACChI BbIFOPaIOLLEro Matepmnasna BO BpemMeHu;

A - pasmepHbIit NapameTp, y4MTbIBAIOLLMIA YAEAbHYIO MacCOBYH CKOPOCTb BbIrOpaHMUA roployYero matepuana u

nnowaab noxapa, Kr/c";

Z - 6e3pa3mepHblii NapameTp, yYnTbiBatoWMIA HepaBHOMEPHOCTb pacnpegeneHma OPM no BbicoTe NOMELLEHNS;
QH - HM3LLaA TenaoTa cropaHua matepuana, MOX/Kr;

Cp - yAenbHaa usobapHaa TenN0emMKoCTb AbIMOBbIX razos, Mx/(kr-K) (gonyckaetca nNpuHMMaTb PaBHOW
Tenn0emKocTu Bo3zayxa npu 45 °C);

® . K03bdULMEHT Tennonotepb (NPUHMMaETCA MO AaHHbIM CNPaBOYHOW ANTEPaTypbl, NPU OTCYTCTBUU AaHHbIX
MOXKeT ObITb MPUHAT paBHbiM 0,55);

N - koadpduumeHT nonHOTbI roperns (onpeaensetcs no dopmyse M6.9);
V - cB060AHbIN 06bEeM nomelLeHNs, M3;
a - KO3PPULMEHT OTpaKeHMUA NPeAMETOB Ha NyTAX 3BaKyaLuu;

E - Haua/ibHasA OCBELLEHHOCTb, JIK;
Inp - npeaenbHan AanbHOCTb BUAUMOCTU B AbIMY, M;

D, - AbIMoo6pasytoLas cnocobHOCTbL ropAwero matepuana, Hn-m2/kr;

L- yAeanblVl BbIXO4, TOKCUYHbIX ra30B Npu CropaHnmn 1kr maTepuana, KI'/KI';

-3 _
X - NpeAenbHO AONYCTUMOE CopepsaHue ToKcuuHoro rasa & nomewernn, Kr/M™° (Xco, = 0,11 kr/m3;
-3 -6
XCO :1,1610 Kr/m3; XHCL =23-10 Kr/m3);
Lo, - yaenbHbiii pacxog kucnopoaa, Kr/kr.
Ecnm nog, 3Hakom orapudma noayyaeTca oTpMLaTeNbHOE YMCNO, TO AaHHbIN OPI He npeacTaBAAET ONACHOCTM.

MapameTp z BbIYUCAAIOT NO popmye:

Z=£-E‘Xp 1,4-£ HpI/IHS6M'(n6.24)
H H

rae h - BbicoTa paboyeit 30HbI, M;

H - BbICOTa NOMeELLEHMA, M.

Onpegensercs BblicoTa paboyeit 30HbI:

h=h_,+17-0,5-3 (ne.2s)
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roe hnn - BbICOTa noWwagKku, Ha KOTOpOVI HaXxo4ATCA ntoau, Had NoJIOM NOMeELWLEHNA, M;

6 - Pa3HOCTb BbICOT NOJ1a, paBHAA HY/1HO NPU TOPU3OHTA/ZIbHOM €ro pacCno/I0oXKeEHNN, M.

Cnegyet UMeTb B BUAY, YTO Hanbonblue onacHOCTU NP NoxXape NoABepratoTca N0an, Haxoaawumecs Ha 6onee
BbICOKOW oTMeTKe. [o3TomMy, Hanpumep, Npu onpeaeneHmm HeobxoAMMOro BpeMeHmn 3BaKyaLuumn noaein n3 naprepa
3pUTENIbHOrO 3ana C HaK/AOHHbIM MOAOM 3HayeHue h creayeT HaxoAuTb, OPUEHTUPYACb Ha Hambonee BbICOKO
pacnofioxeHHble paabl kpecen. MapameTpbl A U N BbIMUCAAIOT Tak:

AnAa cnydaa ropeHna XMaxKocTtu C YCTaHOBMBLLleﬁCﬂ CKOPOCTbHO:
A = \Vy/:[ : F n= 1,

raoe Vyx - yaenbHas maccoBas CKOPOCTb BbIFOPaHUsA X)UAKOCTH, Kr/(M2-c);
ONA CNy4Yan ropPeHnn KUMAKOCTU C HeYCTaHOBUBLLENCA CKOPOCTbIO:

A:O,67-1//y0-F
t

cm

n=1,5,

ONA KPYrosoro pacnpocTtpaHeHmA noxkapa:
A=105y, -V’ -3

rae V - AinHelHasA CKopoCTb pPacnpocTpaHeHna naameHn, m/c;

AanAa BepTMKaﬂbHOl}’I nnn I'OpVI3OHTaIIbHOI\;1 NOBEPXHOCTN TOPEHNA B BNAE NPAMOYrosibHMKa, ogHa U3 CTOPOH
KOTOPOro yBe/IM4NBAETCA B ABYX HaAMpaB/a€HUNAX 3a CHET PACNPOCTPAHEHNUA N1aMEHU (Hanpmmep, pacnpocTpaHeHune
OrHA B rOPU30HTA/ZIbHOM HanpaBaeHUN NO 3aHaBeCy NOCae OXBaTa ero njiameHem no BCEWN BbICOTE)Z

A:\Ilyﬂ'v'b n=2,

roe b- I'IepI'IeH,EI,MKynFIprIﬁ K HanpaB/eHUo ABNXKEHNUA NIaMEHN Pa3Mep 30Hbl TOPeEHUA, M.

Mpun OTCYTCTBMM CrieumnanbHbIX TpeboBaHMI 3HaYeHns a U E npuHmumatotcs pasHbiMmu 0,3 1 50 K COOTBETCTBEHHO,

a 3HayeHue Ir[p =20 4,

IV. MatemaTtnyeckas ABYX30HHaA MoAe/ib NoXKapa B 34aHUN

Mpu pelweHnn 3agady C WMCNOMb30BaHMEM [ABYX30HHOW MOAenu Mo)ap B 34aHMM  XapakTepusyeTca
ycpeaHeHHbIMM Mo macce 1 06bemMy 3HaYEeHMAMM NAaPaMETPOB 3a4bIMIEHHO 30HbI:

T - Temnepatypa cpeabl B 3abIMIEHHON 30He, K;

K - ontuyeckas naotHocTb Abima, Hi/m;

Xi - MacCOBas KOHLLEHTPaLMSA i-TOro TOKCMYHOrO NPOAYKTa ropeHns B 3a4blMIEHHON 30He, Kr/Kr;
Xk - MacCOBasA KOHLLEHTpaLMA KUCA0poaa, Kr/Kr;

Z - BbICOTa HUMKHEM rpaHnLbl C10S AbIMa, M.

B cBolo o4yepeb nepedncieHHble NapameTpbl BblPa*kaloTCA vepe3 OCHOBHble MHTerpasbHble napameTpsbl
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3aﬂ,b|M!’IeHHOﬁ 30HbI C NTOMOLbKO Cheayrouwmnx d)opN\yn:

Q.= ]' m-c, (T)-dT,(I16.26)

Pl
m
=— 7Z=H-—2 (116.29
p VI1 ’ ’( )

roe m, m; - obwan macca AblMa U COOTBETCTBEHHO i-FO TOKCMYHOIO NPOAYKTA FOPEeHUsA B 334bIMIEHHOM 30HE, Kr;
Mk - Macca KNCNopoaa B 3a4bIMNEHHOM 30HE, Kr;
Qs - 3HTa/IbNMA NPOAYKTOB rOPEHNS B 3a4bIMNEHHON 30HE, KIXK;

S - ONTUYECKOE KOANYEeCTBO AbiMa, Hn - MZ,'

P - nnotHocTb Abima npu Temnepatype T, kr/m3;
V1 - 06bem 3abIMIEHHOM 30HbI, M3;

H, A - BbICOTa U NaowWwagb NOMELLEHUA, M;

Cp - YAENbHAA TeNN0eMKOCTb Abima, KOK/(K - Kr).

[AVHaMMKa OCHOBHbIX MHTErpanbHbIX MapameTPoB 3aAblM/EHHOM 30HbI ONpeaenAercd WMHTerpupoBaHMEM
cucTemMbl ciegytolmx 6anaHCcoBbIX ypaBHEHWIA:

O6LLI,EV1 MacCCbl KOMMNOHEHTOB 3a,£l,bIMl'IEHHOl7I 30HbI C Y4ETOM AblMa, BHOCMMOTIO B 30HY KOHBEKTMBHOM KOJIOHKOM
1 AblMa, yaanAaemoro 4epe3 npoembl B cocegHMe nomeleHnA:
dm
E:GK 'GH,(H63O)

roet - Tekyuwiee Bpems, c;

Gk, Gn - mMaccoBbllii pacxos, AblMa COOTBETCTBEHHO Yepe3 KOHBEKTUBHYIO KOJIOHKY M OTKPbITble Mpoembl B
nomeLleHunm, Kr/c;

9HTAa/NIbNMMUA KOMMNOHEHTOB 3a,ﬂ,bIMJ'IEHHOﬁ 30HbI C y4eToM Tensia, BHOCMMOTO B 30HY KOHBEKTMBHOW KOJNOHKOM,
TENNOOTAAYN B KOHCTPYKUUU U YHOCa AbiMa B NPOEMbI:

dQ _

E— QK 'QH 'QKOH’(H6‘3 1)

rae Qx, Qn, Quon - TENJIOBAA MOLLHOCTb, COOTBETCTBEHHO BHOCMMAs B 33JblM/IEHHYIO 30HY KOHBEKTUBHOM
KOJIOHKOM, yaanaemas C AibIMOM Yepes OTKPbITblE MPOEMbl 1 TEPAEMAR B KOHCTPYKLUMUK, KBT;
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MacCcCbl KUcopoaa C y4eTom notepb Ha OKUC/IEHNE NPOAYKTOB NNPOJIN3a TOPHOYNX BeLeCTB:

dm
i =0,23-(Gy —n-y-L,, )—x, -Gy, (n6.32)

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

N - nonHoTa cropaHus roptoyero matepuana, Kr/Kr;
(8 pea. Npukasa MYC Poccum o1 12.12.2011 N 749)

W - ckopocTb BbIropaHws roptoyero matepuana, Kr/c;
(8 pea. Mpukasa MYC Poccnm o1 12.12.2011 N 749)

Lox - noTpebieHne Kncnopoga nNpu CropaHnUmn eanHULbI Maccbl roprodero matepuana, Kr/Kr;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

ONTUYECKOro KoJIMYecCTBa AblMa C Y4eTOM AbiMoobpasyoLleit cnocobHOCTM ropaLLero maTepuana:
(8 pea. Npukasa MYC Poccnm o1 12.12.2011 N 749)

ds u
—=y-D, -G, = (n6.33
dt Jii 0 ( )

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

roe Dm - AbiIMoob6pa3ylowasn cnocobHOCTb roptoyero matepuana, Hn/(m2-Kr);
(8 pea. Mpukasa MYC Poccnm o1 12.12.2011 N 749)

Maccbl i-ro TOKCMYHOIO NPOAYKTA rOpeHusa:

%zw-Li-xi-Gn,(HQM)

rae Li - MaccoBblit BbIXOZ, i-r0 TOKCUMUYHOMO NPOAYKTa ropeHus, Kr/Kr.

Macca KOMMOHEHTOB AbiMa Gk, BHOCUMbIX B 33aJbIMJIEHHYIO 30HY KOHBEKTUBHOWN KOJIOHKOW, OLLEHMBAeTCcs C
YYeTOM KO/IMYecTBa BO3AyXa, BOB/IEKAEMOro B KOHBEKTUBHYIO KO/IOHKY MO BCEN ee BbICOTE A0 HUMHEN rpaHmLbl C0A
AblMa. B MHKeHepHbIX pacyeTax pacxod KOMMNOHEHTOB AblMa Yepe3 OCECMMMETPUYHYIO KOHBEKTUBHYO KOJ/IOHKY Ha
BbICOTE HUXKHEro YPOBHA 334bIM/IEHHOM 30HbI Z (B 3aBUCMMOCTU OT TOTO, Kakas 061aCTb KOHBEKTUBHOWM KOJIOHKW UK
¢dakena norpy»KeHa B 3a4bIMJIEHHYIO 30HY) 3a4aeTcsA NoaysMNupuyeckon popmynon:

2/5

Z 0,566
0,011-Q [ o j 1151 001acTH (akena

0,909
G = 0,026~Q~(%j JUIst IepexoHoi oGmacty, (116.35)

2/5

Z 1,895
0,124-Q- ( o j JUTST 00JIACTH KOJIOHKH

roe Q - MOLWHOCTbL OYara noskapa, KBT.

AnHamunKka napameTpoB o4yara noxapa onpenendAetca pasBuUTMem NAOWAAN FTOPEHUA C YYETOM CNOXKHOro
COCTaBa roproymnx matepmnanos, UX pacnosioKeHnA, mecCta BOSHUKHOBEHUA O4ara noxapa v NoJIHOTbl CrOpPpaHUA:
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Q=71-v,-Q,-F(t).(ne36)
(8 pea. MNpukasza MYC Poccum o1 12.12.2011 N 749)

MoTepu Tenna B OrpakAatolMe KOHCTPYKLMM PacCcyMTbIBAIOTCA C yY4ETOM TemnepaTypbl ropsayei ctpyu T,

CKOPOCTM M MU3yYaTeNbHOM CNOCOBHOCTU CTPYM, C OMbIBAOLLEN KOHCTPYKLMM M NPOTrpeBa caMol i-0i KOHCTPYKLUU
Ti(y) no TonwmHe y. 1N 3TOro YNCNEHHO MHTErPUPYETCA HecTauMoHapHoe ypaBHeHne dypbe:

aT(y)_ 1 -87»(T)-6Ti (y)

= ,(116.37
ot C(T)p 0%y ( )
C rPaHNYHbIMUN N HaYa/IbHbIMW YCNOBUAMM:
(., )(1.-T,)=- 1, -T2 (635)
y=0

(o, 40, )(1,-1,(8) =) (11630

y=0

T,(0y)=T, 0<y<s,(116.40)

roe Uy, O, - cooTBETCTBEHHO KOHBEKTUBHBIN U NIYYUCTbIN KO3dPUUMEHT TennooTaaum, Bt/(m? - K);

d - TonwmHa orpaxgaroLein KOHCTPYKLUUK, M;

C(T) - TenoEMKOCTb MaTepuana KOHCTPYKLMK npu Temnepatype T(y), Lx/(kr? - °K);

A (T) - TeNN0ONPOBOAHOCTb MaTepUana KOHCTPYKLMM Npu Temnepatype T(y), BT/(m - °K);

Tw, To - TemnepaTypa COOTBETCTBEHHO ObOrpeBaeMoi 4YacTM KOHCTPYKUMW M cpedbl Y Heoborpesaemow
nosepxHocty, K;

P - nnoTHOCTb MaTeprana KOHCTPYKLMM, KI/M.

TennoBble U MaccoBble MOTOKM Yepes NPOEM B KaxKAblii MOMEHT BpeMeHW PacCyMTbIBalOTCA C YY4EeTOM TEKYLLEero
nepenaga AasjeHWA NO BbICOTE Npoema, CoCTaBa M TemnepaTypbl ra3oBol cpeabl No obe CTOPOHbI Npoema (cxema
pacyeta Ha puc. M6.1). Tak, mMaccoBblii pacxod AblMa W3 MOMELLEHWA o4ara roXapa B cocegHee nomelleHue
paccunTbiBaeTCa cieayowmm obpasom:

G, = B-g-YT J2:p-(P(h)-P, (h))-dh,(T16.41)

Y,

min

roe B - wnpuHa npoema, m;

& - A3POAMHAMUYECKUI KOIPPULMEHT Npoema;

P(h) - Py(h) - pasHuua gaBneHnin B nomelLeHMAX Ha BbicoTe h;

p- NNOTHOCTb AbiMa B 3a,ﬂ,bIMﬂ6HHOl7I 30He cocegHero nomeLlLeHua npu temnepaType gbima T.
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Puc. M6.1. MacconoToKkn Yyepes npoem

Mpeaenbl UHTErpupPoBaHnA Ymax U Ymin BbIOMpPAtOTCA B Npeaenax cTBopa Npoema, /105 AblMa NOMELLEHUs ovara
noapa u Tam, rae usbbitouHoe aasnenne A P = (P(h) - P(h),) > 0, Kak 3To yKa3aHo Ha puc. M6.1.

Heobxoammas A8 OLEHKKU nepenaga AasjeHUA Mo CTBOPY NPOEMa 3aBUCMMOCTb AaB/IeHMA OT BbICOTbI B i-OM
nomeLeHnUmn (C y4eTom 3aabIMIEHHOMN 30HbI 3TOFO MOMELLEHUA) OLLEHMBAETCA KaK:

P,—p,-g-h ectnh<Z
P.(h)= , (M6.42)
Po—0,"9-Z —p;-g-h ecniuh>7Z

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

roe Pio - TeKyLWee AaBneHWe B i-OM MOMELLEHUN Ha HYeBON OTMETKE (MAU NpUBeAEeHHOE K HY/J1eBO OTMETKE,
€C/IN YPOBEHb N0Ma NOMELLEHNSA Bbllle HYNeBO OTMETKN);

Po - nnoTHocTb Bo3ayxa Npu HauanbHo Temnepatype To;
Z; - TeKyLLan BbICOTa HE3aAbIMNEHHOM 30Hbl B i-OM NOMELLEHUMN.

PaccunTtaHHble napameTpsbl TennomaccoobmeHa B npoeme UCNONb3YHOTCA KaK rpaHW4YHble YyCnoBMA AONA
cocegHero nomeuleHuA.

V. MoneBo MeToa MOAEINPOBAHNA NOXKapa B 34aHUMU

OCHOBOW A1a NO/EeBbIX MOAE/EN NOXKAPOB ABAAIOTCA YPaBHEHMSA, BblpakatoLMe 3aKOHbl COXPaHEHUSA Macchbl,
MMNYNbCa, SHEPTMM M MaCC KOMMOHEHTOB B PacCMaTPMBAEMOM Ma/loM KOHTPO/IbHOM o6beme.

ypaBHEHVIe COXpaHeEHNA MacCcCbl:

op. O
P 2 (p-u,)=0.(116.43
at+axj<pu’) (T16.43)

YpaBHeHMe COXpaHeHUA MMNYbCa:
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Ot
%(p-uj)Jr%(p-uj -ui)=§7p+j+p-gi.(ﬂ6.44)

[Ns HbIOTOHOBCKUX KUAKOCTEN, NoaYMHAOWMXCA 3aKoHY CTOKCa, TEH30P BA3KMX HAMpPAXKEHUN onpegenseTca
dopmynoii:

au.
b—p| Mo M) 2 M s (116.45)
8x 6xi 3 ax

YpaBHEeHWe aHepruu:

8 8 p o[ oh)aa
“(p-h)+ -h - 116.46
at(p)a<pu )at ox,| ¢, ox. o (116:46)

i i i

roe h h +J.C dT+Z Y H ) - CTaTu4eCKada 3HTaNIbNnAa CMeCH;
TO

Hk - TennoTa 06pa3OBaHMH k-ro KOMMNOHEHTAQ;

(=Y,
” k pk - TENNTOEMKOCTb CMECHK NPU NOCTOAHHOM OaBNeEHUN;

R
qj - PaaAnauMOHHbIN NMOTOK 3HEPTUN B HaMpPaB/1€HUU X;.

YpaBHeHMe COXPAHEHUA XMMMNYECKOTO KOMMNOHEHTa k:

d 0 0 Y,
a(p-Yk)+87(p-uj-Yk)z87 p-D- 67 +S,.(116.47)

J ] i

[ns 3amblKaHUs cucTembl ypaBHeHn (16.43) - (1M6.47) ncnonb3yeTtcs ypaBHEHME COCTOAHUA MAEaNbHOrO rasa.
[nAa cmecun ra3oB OHO UMeeT BUA:

Y,
p=p-R,-T- ZM— (116.48)

rae Ro - yHMBepcanbHasA ra3oBas NOCTOAHHAA;

My - MOIAPHAA macca k-ro KomnoHeHTa.
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N B Havano ’[‘4

4 TeKcT 3TOro AOKYMeEHTa B3AT U3 OTKPbITbIX MCTOYHMKOB U aKTyaneH Ha MomeHT dopmupoBaHus 21.03.2022.

Mbl cTapaemcs NOAAEPKNBATb BCE AOKYMEHTbl Halel 6MBIMOTEKM B aKyTalbHOM COCTOAAHWUM, HO, B CBA3W C 3aHATOCTbIO
OCHOBHOW PabOoTOW, rapaHTUPOBaTb HE MOMKEM, MO3TOMY 3TOT TEKCT Ha CErOAHALLHION AAaTy MOXET BbITb CTaPbIM UM Y3Ke
OTMEHEHHbIM. YTOUHANTE B 0PULMANbHBIX U3LAHUAX.

MpegMeTHbIN yKasaTeNb U ornaBneHne oKyMeHTa chopMmnpoBaHbl HAMW CAMOCTOATENIbHO U He OTHOCATCA K oduumManbHoOMy
TEKCTY AOKYMeHTa. TepMUHbI SOKYMEHTA BblAe/eHbl, Pa3MeYeHbl MO TEKCTY U CBEAEHbI B NPeaMeTHbIN yKasaTeNb B
noslyaBToMaTU4YECKOM perkmume ¢ nomoupbto nporpammbl FURDUS. O BO3MOXHbIX HETOUYHOCTAX, OBHAPYKEeHHbIX OlMbKax

npocbba coobwath Ha anekTpoHKy admin@furdus.ru c ykasaHnem Homepa aokymeHTa NMPUKA3 30.06.2009 N382 METOAMK...

Hawa opraHvsaums 1 agMMHUCTPALLMA CaliTa He HECYT OTBETCTBEHHOCTU 32 BO3MOXHbIN Bpea, v/uamn y6bITKK1, BO3HUKLLNE UK
NoJly4eHHbIe B CBA3M C MCMO/Ib30BaHMEM 3TOO TeKCTa.
< Ha calT
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HAY4YHO-MNPON3BOACTBEHHOE OB bEAWHEHWE

TEXKPAHOHEPIO

OpraHu3aums oKka3biBaeT KOMIJIEKCbl pa6ort:

JKCnepTHble e JKCnepTM3a NpOMbILLNIEHHOW 6e30MacHOCTU TEXHUYECKUX YCTPOWACTB, 3daHUM K
ycnyru no COOPYMEHWIA, IOKYMEHTALMM Ha OMaCHbIX NPOV3BOACTBEHHbIX 06beKTax (Or10)
npombiwneHHou | o JbcnenoBaHmne CTpoUTESbHbIX KOHCTPYKLINIA, 30aHWIA, COOPYHLEHWA.
6esonacHocTn | e Paspabotka nnaHos Meponpustui (MJIA, TIMJIA), TMJIAPH, TexHONMOrM4eCKX
perniaMeHToB, NaCcNopTOB TEXHUYECKVIX YCTPOCTB, TEXHUYECKOE OCBULETESbCTBOBAHME.
KoHcynbTaumnoH-| e [IpoMbiluneHHbI ayauT NpeanpuATUi, T.e. NpoBeaeHe 06crieqoBaHnA npeanpua-

Hblie ycnyru no
NPpOMbILLUIEHHOMN

TWI Ha COOTBETCTBYIE TPEOOBAHWAM NPOMBILLIIEHHOV 6E30MacHOCTL.
e Ugentudurauma n knaccupurauma 00 no yeTbipeM Kiaccam OnacHoOCTK, COMNpo-

6esonacHOCTU | pownenie B PocTexHaz3ope.
e [lomMoLLb NPy NULLEH3UPOBaHUM AeATENIbHOCTM Ha aKcnnyaTauuio O0.
MpoekTupoBaHue| e [poeKTUpoBaHKUe HOBbIX NPOM3BOACTB.
o UHeHepHbie u3bickanuA (0bcneoBaHie, OLieHKa COCTOAHWA).
¢ Pa3paboTKa NpoOEeKTOB TEeXHUYECKOro NepeBOOPYMEeHUA, KOHCepBaLuu,
nvkaraaumn Or10.
OueHka o CepTudmKauma obopynoBaHma Ha coorsetctBue pernamentam: TP TC 010/2011;
coorBerctBus | TPTC011/2011;TPTCO16/2011;,TPTC032/2013; TPTCO04/2011; TPTC020/2011.
* OueHKa cooTBeTCTBUA NUPTOB (OeKnapaLma, NOSHOE U NEPUOANYECKOE TEXHUYECKOE
0CBWETE/bCTBOBAHME).
* CneuuanbHan oLeHKa ycnoBui Tpyaa ( paboumnx Mecr).
O6yueHue, « [podeccuoHansHoe obyyeHue (bonee 150 paboumx npodeccuin). MpegatTecTaLmoHHan
aTrecraums noarotoBka (MpOMbILLNEHHaA 6e3onacHoCTb, 3neKkTpobesonacHocTk). OxpaHa Tpyada.
MorapHan be30nacHoCTb.
o ATTecTauma naboparopwii 1 CrieLvianvecToB HepaspyLuaioLLiero KoHtponA (JTHK)
3konoruyeckasn | * Paspabotkanpoextos[1[B, [1LIC, obocHoBaHMe AeATENLHOCTM MO 0BpaLLEHVIO C 0TX0Aa-
6esonacHoctb | MW o
o Pa3paboTka npoeKToB cCaHMTapHO-3aLUTHOI 30HbI NpeanpuAta (C33).
« JlabopaTopHble UccneaoBaHyA, oThop 1 nepBryHan 06paboTKa npab.
e 3NIeKTPOMOHTaKHbIE, 37IEKTPOPEMOHTHbIE U 3MIEKTPOM3MEPUTENbHBIE PabOTh!.
Crpoutenscrso, | V|CI'IbITapHMFI MU3MepeHus 3ng|($poycranoaou ngrrgeﬁmen%ﬁ. d
MOHTaX  MoHTarK, Hana[IKa, PEMOHT M TEXHMUYECKoe 06CyvBaHVe npubopos 6esonacHocTy.
Haw caut: krantest.ru Telegram-kanan: @tke_bot
Q- Ky3sHeuos Makcum bopucosuy

Moura: po@tke.ru
TenedoHobi: +7 (4922) 33-15-50, +7 (910) 174-84-80
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