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3apeructpupoaHo B MuHiocte PO 6 aBrycta 2009 r. N 14486

MWHUCTEPCTBO POCCUACKOW ®EOEPALIUU MO OENAM MPAXXOAHCKOMU
OBOPOHbI, YPE3BbIYAAHBLIM CUTYALIUAM U NIMKBUOALIUK
NOCNEACTBUNA CTUXUUHbLIX BEACTBUNA

NMPUKA3
otT 30 uroHa 2009 r. N 382

OB YTBEPXAEHUN METOOUKU
ONPEQENEHNA PACYHETHbIX BEJTUMUH NOXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUSAX U CTPOEHUSAX PA3NMNYHBLIX KMACCOB ®YHKLIMOHATIbHOW
NMO>XAPHOW OMACHOCTU

(8 pea. MNpukaza MUC PO ot 12.12.2011 N 749)
B cootBetctBUM € PepepanbHbiM  3akoHOM OT 27 pekabps 2002 r. N 184-®3 "O TexHU4eckom

perynupoBaHun" <*> n NoctaHoBneHueM [paButenscTtea Poccuickon ®enepauum ot 31 mapta 2009 r. N 272
"O nopsake npoBeeHUs pacyeToB MO OLleHKe NoXapHOro pucka" <**> npukasbiBato:

<*> CobpaHwue 3akoHogaTtensctBa Poccuiickon ®egepaumn, 2002, N 52 (vactb 1), c1. 5140; 2005, N 19,
cT. 1752; 2007, N 19, cT. 2293; 2007, N 49, ct. 6070; 2008, N 30 (yacts Il), cT. 3616.
<**> CobpaHue 3akoHogaTenbcTBa Poccunckon ®egepaunn, 2009, N 14, c1. 1656.

yTBepﬂ,I/ITb npunaraemyro onpegeneHna pacydeTHbIX BeJNIMYMH MOXapHOro pucka B 30aHUAX,
COOPYXEHUNAX N CTPOEHUAX pa3riinyHbIX KIaccoB q)yHKLIMOHaﬂbHOIZ no>|<apH0|7| onacHOCTMW.

MwuHucTp
c.K.uowury

MpunoxeHue
k Mpukazy MYC Poccuun
ot 30.06.2009 N 382

METOOUKA
ONPEAENEHUA PACYETHbIX BEJTMYMH NMOXAPHOIO PUCKA B 30AHUSAX,
COOPYXEHUSAX U CTPOEHUAX PA3NMNYHBLIX KNTACCOB ®YHKLIMOHATIbLHOWM
MOXXAPHOW OMACHOCTU

(B peq. MNpukaza MYUC PO ot 12.12.2011 N 749)
|. Obwue nonoxeHus

1. HacToswwasn meToamka onpeaeneHns pacyHeTHbIX BENMYUH NMOXAPHOTO PUCKa B 34aHUSIX, COOPYXKEHUSX
N CTPOEHUSIX PasfMYHbIX KNacCoB (OyHKLMOHArBHON NoXapHOW onacHOCTU (fanee - Metoauka) ycTaHaBnvBaeT
NOPSAOK ONpeAeneHns pacHeTHbIX BENUYMH NOXAPHOTO pUcka B 3aHUSIX, COOPYXXEHMUSIX U CTPOEHNAX (Janee -
3[aH1e) U pacnpoCTPaHSETCs Ha 34aHUst KNaccoB hYHKLMOHANbHOM NOXXapHOW ONacHOCTY:

®1 - 3paHns, NnpeaHa3HaYeHHble AN NOCTOSHHOMO MPOXUBAHUS M BPEMEHHOIO npebbiBaHUS nioden, B
TOM 4ncne:

a) ucknoyeH. - NMpukasz MYC P® ot 12.12.2011 N 749;
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6) ®1.2 - rocTUHWLbI, OOLLEXNTUSA, CNanbHble KOpnyca caHaTOPMEB N AOMOB OTAbIXa OOLLEro TvMna, KeMMWHIOB,
MOTernen u NaHCUOHaToB;

B) MCKMtoyeH. - Mpukas MUC PO ot 12.12.2011 N 749;

r) ucknoyeH. - Npukasz MYC PO ot 12.12.2011 N 749;

D2 - 30aHNS 3penuLLHbIX U KYNbTYPHO-MPOCBETUTENBHBIX YYpEXOEeHUA, B TOM Yncre:

a) ®2.1 - TeaTpbl, KUHOTEATPbl, KOHLEPTHble 3anbl, Kiybbl, LUMPKW, CMOPTUBHBLIE COOPYXEHUS C
TpubyHamn, OMBNMOTEKN 1 ApyrMe yYpexaeHus ¢ pacyeTHbIM YACIIOM MOCaA0YHbIX MECT Afis MOCEeTUTENen B
3aKpbITbIX NOMELLEHNSX;

6) ®2.2 - my3eun, BbICTaBKW, TaHUeBamnbHble 3anbl U Apyrne nogobHble YyupexaeHus B  3aKpbiTbiX
NoMeLLEHUSIX;

B) ®2.3 - TeaTphbl, KNHOTEATPLI, KOHLEPTHbIE 3anbl, KNyObl, LUPKK, CNOPTUBHbIE COOPYXXEHUS C TpUOyHamM,
BMBNMOTEKN M OpYyrve yupexaeHus C pacyeTHbIM YMCIIOM MOCad0YHbIX MECT AN MoceTUTenen Ha OTKPbITOM
BO34yXe;

r) 2.4 - my3ewn, BbICTaBKM, TaHLEBarbHbIE 3anbl U Apyrue nogobHble yYpexaeHns Ha OTKPbITOM BO3AyXe;

@3 - 3gaHns opraHusaLmin No 06CnNy>XMBaHUIO HACENEHNs], B TOM YUCHE:

a) ®3.1 - 3gaHua opraHu3auuin ToOproenu;

0) 3.2 - 3gaHnst opraHn3aummn obLLEeCTBEHHOIO NUTaHNS;

B) 3.3 - BOK3ansl;

r) 3.4 - NONUKNNHKKN 1 amBynaTopuu;

4) ®3.5 - nomelleHuss Onsi NoceTuTenen opraHusauun ObITOBOrO M KOMMYHanbHOro oBCnyXuBaHUS C
Hepac4eTHbIM YNCNOM NOCaAA0YHbIX MECT ANs noceTUTenen;

e) 3.6 - (pusKynbTYpHO-O0340POBUTENBHbIE KOMMMEKCH U CMNOPTUBHO-TPEHUPOBOYHbBIE YUPEXOEHUS C
nomeLleHmammn 6e3 TpubyH Ansi 3aputenen, ObIToBble NOMELLEHNS], BaHu;

@4 - 3gaHns Hay4dHbIX U 0Bpa3oBaTENbHbIX YYPEXOEHWN, HAYYHbIX M MPOEKTHLIX OpraHu3auui, OpraHoB
yrnpasneHus yupexaeHuii, B TOM Yucne:

a) ®4.1 - 3pgaHms obweobpasoBaTenbHbIX — YyYpeXOeHun, obpasoBaTenbHbIX  YYpPEXOEHWN
OOMONHUTENbHOIro obpa3oBaHus eTen, oOpa3oBaTENbHbLIX YYPEXAEHUA HayanbHOro NpPOdECCUOHANBLHOIO U
cpenHero npodgeccuoHanbHOro obpasoBaHus;

0) ®4.2 - 3paHMa obpasoBaTesNbHbIX YYpPEeXOeHUn BbIiCWEro npodeccMoHansHoro obpasoBaHus U
OOMONHUTENBHOIO NpodheccnoHanbHoro 06pasoBaHms (NOBbLILLEHUSA KBanndukalmmn) cneumnanmcTos;

B) ®4.3 - 34aHWs OpraHoB YMpaBrfeHUs yuYpexaeHun, NPOEeKTHO-KOHCTPYKTOPCKUX — OpraHm3auumm,
MHOPMALIMOHHBIX M pPedakuNOHHO-M3O0ATENbCKUX OpraHuM3auuii, HayvHbIX OpraHusauun, ©OaHKOB, KOHTOP,
0dM1CoB;

r) ®4.4 - 3gaHns noXxapHbIX Aeno;

@5 - noxapHble 0TCeKM MPOU3BOACTBEHHOIO UMK CKNaACKOro Ha3HayYeHnss ¢ Kateropmen noMeLeHUn no
B3pbIBOMOXapHOW U noxapHou onacHoctn B1 - B4, I, [, BxoadwimMe B cocTaB 30aHUM C PYHKUMOHANbBHON
noxapHon onacHocTbto ®1, ®2, ©3, ®4, B ToMm uncne 5.2 - cTtosiHKM Ans aBTOMoOunen 6e3 TeXHUYeckoro
o6CnyXMBaHMSA N PEMOHTA.

(ab3av BBegeH lNpukasom MYUC PO o1 12.12.2011 N 749)

2. PacyeTbl NO OUEHKE MNOXapHOro pucka MNPOBOAATCA MyTeM COMNOCTaBMNEHUS pacyeTHbIX BerMYnH
MoXapHOro pMcka ¢ HOpMaTUBHbIM 3HAYEHMEM MOXapHOro pucka, ycrtaHoBneHHoro denepanbHbIM 3aKOHOM OT
22 nions 2008 r. N 123-®3 "TexHnYeckuin pernaMeHT o TpeboBaHMsix noxapHon 6GesonacHoctu" <*> (manee -
TexHUYeCKUn pernamMeHT).

<*> CobpaHwue 3akoHogaTtenbcTBa Poccuiickon ®egepauun, 2008, N 30 (vactb 1), cT. 3579.

3. Onpepenexne pacyeTHbIX BEMUYMH NOXapHOro pUcka OCyLLECTBIAETCHA Ha OCHOBAHMWU:

a) aHanmnsa noXxapHow OnacHOCTU 34aHuN;

©) onpegeneHust YacToTbl peanuaaummn NoXapoonacHbIX CUTYaLWN;

B) NOCTPOEHMSA NOMEN onacHbIX (OaKTOPOB NoXapa A1 pasNnYHbIX CLLEHAPWEB €ro pasBuTuUS;

r) OLEeHKN NOCMNEeACTBUA BO3AENCTBUSI ONacHbIX (hakToOpoB Noxapa Ha MoA4en AN pasfnyHbiX CLeHapueB
€ro pasBuTus;

4) Hannums cuctem obecnedeHuss NoxxapHon 6e3onacHOCTM 3aaHuN.

4. OnpegeneHne pacyeTHbIX BENMYMH MOXapPHOro pUcKa 3akm4yaeTcs B pacdeTe WHAMBUAOYaNbHOrO
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NnoXapHoro pucka pnns nwoaen, HaxoAdawmuxcd B 30aHuU. YUCneHHbIM  BblpaXeHuem WHAMBUAYanbHOro
NoXapHOro pucka sBMAsieTCs YacToTa BO34eNCTBUA onacHblX hakTopoB noxapa (fanee - O®I1) Ha yenoseka,
Haxogswerocd B 3naHuun. lNMepeyeHb O®I1 yctaHoBneH ctatbent 9 TexHudeckoro pernameHTta. PesynbtaTbl U
BbIBOZbI, MOTyYEHHbIE NPY ONPEAENEHUN NOXAPHOIO puUcka, Mcnonb3yrTcs Anss 060CHOBaHMSA MapameTpoB U
XapakTepUCTUK 34aHUIA, COOPYXXEHUI U CTPOEHUI, KOTOPbIE YUMTLIBAKOTCH B HacTodwen Metoauke.
(n. 4 B pea. MNpukaza MUC P® o1 12.12.2011 N 749)

5. Yactota BosgewncTteus ODI1 onpenenserca Ans noxapoonacHon cuTyauumu, kKoTopast XxapakrepusyeTtcs
HanbonbLUen ONacHOCTbIO ANS XXMU3HU N 300POBbS MoAeN, HAXOASALWMXCS B 30aHUN.

6. Ana uenen HacTodwen MeToaouKkM WUCMOMNb3YOTCA OCHOBHbIE MOHATUSA, YCTAHOBMEHHbIE CTaTbewn 2
TexHn4eckoro pernameHTa.

Il. OcHOBHbIe pacyeTHble BENUUYUHBI UHOVBUAYANbLHOMO
MoXapHoro pucka

7. IHouBmayanbHbIA NOXapHbIA pUCK OTBeYaeT Tpebyemomy, ecnu:

Q <=0, (1)
B B
H
e Q - HOPMAaTMBHOE 3HAUEHME WHAMBUAYAJBHOTO [OKAPHOTO pPHUCKA,
B
H -6 -1
Q =10 rom ;
B
Q - pacueTHasa BeJUUMHA UHIUBUIYAJIBHOTO MOXAPHOTO PUCKA .

B

PacueTHaa BenuuMHa MOXaPHOrO puUcka B 30aHWM, COOPYXEHUMU UMW CTPOEHUMM OnpenenseTcs Kak
MaKcMMarbHoe 3Ha4YeHune NoXapHOro pMcka U3 pacCMOTPEHHLIX CLiEHapMeB noxapa:
(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

(ab3au BBegeH lNMpukaszom MYC P® o1 12.12.2011 N 749)

roe QE.i - pac4eTHada BeJIM4nHa noXxXapHoro pucka and i-ro CLeHapua noxapa,

(ab3au BBeaeH Mpukazom MYC PO ot 12.12.2011 N 749)

N - KONMYeCTBO PacCMOTPEHHbIX CLIeHapUeB noxapa.
(ab3au BeeaeH Mpukazom MYC PO ot 12.12.2011 N 749)

CueHapuii noxapa npefctaBnsieT cobol BapuaHT pasBUTUSI MoXapa C Y4YEeTOM MNPUHATOrO MecTa
BO3HMKHOBEHMS M XapakTepa ero pas3sutus. CueHapuil noxapa onpefensieTcd Ha OCHOBE [AaHHbIX 00
06 bEMHO-NNAHMPOBOYHbIX PELLEHMSX, O Pa3MELLEHMN FOPIOYE Harpy3kn U nofgen Ha obbekTte. Mpu pacuyeTe
paccMaTpuBalOTCs CLEHapuu noxapa, Npyv KOTOpbIX peanusyrTcst Hauxyalwue ycrioBus ansi obecneyeHus
6e3onacHocTu niogen. B kauecTBe cueHapyeB C HauxyawWWMK YCroOBUSIMM MoXapa cregyeT paccmaTtpuBathb
cueHapum, xapakrepusyemble Haubornee 3aTpygHEHHbIMM YCIOBUSIMW 3BaKyauuu nwogen u (unn) Hambonee
BbICOKOW AMHaMMKon HapacTaHus OPI1, a MeHHO noxapsbl:

(ab3au BeeaeH Mpukazom MYC PO ot 12.12.2011 N 749)

B NOMELLIEHUSIX, PaCCYNTAHHbIX HA eauHOBpeMeHHoe npucyTcTene 50 n Gonee YenoBsek;
(ab3au BeeaeH Mpukazom MYC PO ot 12.12.2011 N 749)

B CMCTEMax MOMELLIEHMI, B KOTOPbIX M3-3a pacnpocTtpaHeHuss O®PI1 Bo3amoxHO 6bicTpoe OnokvMpoBaHue
nyTen asBakyauumu (KOpuaopoB, 3BaKyaLMOHHbIX BbIxodoB M T.4.). Mpu 3TOM oyar noxapa BblOupaeTcs B
nomeLLeHMnM Mmanoro o6bema B6IM3M OT OQHOMO M3 3BAKyaLMOHHbIX BbIXOAO0B, MO0 B MOMeLeHUn ¢ GonbLlinm
KONMYECTBOM rOpHYEN Harpy3ku, XapakTepuayrLLencsi BbICOKOW CKOPOCTLIO PacripoCTpaHeHUs MamMeHu;
(ab3au BeeaeH Mpukazom MYC PO ot 12.12.2011 N 749)
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B MOMELLEHUSIX U CMCTEMAX NMOMELLEHWNI aTPUYMHOTO TUNa;
(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

B CUCTEMAX MOMELLIEHWUI, B KOTOPbIX M3-32 HEAOCTATOYHOM MPOMYCKHOW CMOCOOHOCTM MNyTel sBaKyauumu
BO3MO)XHO BO3HUKHOBEHWE NPOOOIHKUTENbHBIX CKOMMEHUI NTIOACKMUX MOTOKOB.

(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

B cnydasx, korga nepeyucrieHHble TUMbl CLEHApUEB He OTpaxalT BCex 0cobeHHocTel oObekTa,
BO3MOXXHO pacCMOTPEHMNE MHbIX CLiIEHapMeB noxapa.

(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

B nomelleHun, nmetowem gea 1M Gonee 3BakyaUMOHHbIX BbIXOAa, o4var rnoxapa criegyeT pasmellatb
BONM3u BbIxo4a, MMetoLero HanbonbLlIyo NPOMYCKHYH CNocoBHOCTb. [pyv 3TOM AaHHbIA BbIXOA CUMTaeTCA
GrOKMPOBaHHBLIM C MEPBbLIX CEKyHO MoXapa W Mpu ONpedeneHnun pacvyeTHOro BpeMeHW IBakyaluun He
yuuTbiBaeTcs. B nomMelleHun ¢ ogHMM 3BaKyaLMOHHBIM BbIXOAOM BpeMsi OrTOKMPOBaHUS BbiXo4a OMNpeaensercs
pacyeToM.

(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

CueHapun noxapa, He peanusyemble NMpU HOPMarbHOM peXume 3Kchnyatauum obbekTa (TepakThbl,
MOMXKOIN, XPaHEeHWE TropKYert Harpyskm, He MpegycMOTPEHHOM Ha3HadeHvem obbekta W T.4.), He
paccmaTtpuBatoTCs.

(ab3au BBeaeH lMpukazom MYC PP o1 12.12.2011 N 749)

8. PacuyeTHas BenuuMHa WHOMBMAYaNbHOrO mnoxapHoro pucka g Ans i-ro cueHapusi noxapa
paccuyuTbiBaeTcs no dopmyne:

I:EE_i:Qr_i'[-_I_I{':;_rl [1 P [1 I%’;.I

roe Qr_i - 4aCTOTa BO3HUKHOBEHUA NOXapa B 30aHWWM B TeYeHue roga onpegendaetcd Ha OCHoBaHUU

CTaTUCTUYECKMX AaHHbIX, NpuBEeAEHHbIX B hDVIﬂO)KeHMVIN']I K HacTtosiwen MeToguke. I'Ip|/| OTCYTCTBUA

cTatucTudeckoii nHgopmaumn aonyckaetca npuinmate Q. =4-107 ana kaxgoro spanms;

K. - kosdduument, YUMTBIBAKOLUA COOTBETCTBME YCTAHOBOK aABTOMATUYECKOIO MOXapOTYLUEHWS
(banee - AYT1) TpeboBaHMAM HOPMATUBHBIX AOKYMEHTOB MO NOXapHoh 6e3onacHocT. 3HaYeHne napameTpa
K., npunumaetcs pasHbiv K. ; = 0,9, ecnivt BuinonHsieTcs xots 661 0AHO 13 cneayloLwmnx yCroBuii:

30aHne obopygoBaHo cuctemon AYT1, cooTBeTcTBylOWEN TpebOBaHWSM HOPMATUMBHBIX LOKYMEHTOB MO
noxkapHow 6e3onacHocTy;

obopynoBaHue 3gaHusa cuctemon AYIT He TpebyeTca B COOTBETCTBMM C TpeboBaHMSMM HOPMAaTUBHbIX
OOKYMEHTOB Mo noxapHon 6e3onacHocTu.

B ocTanbHbIX cnyyasix K..: npuHumaetcs pasHoi Hyno;

P,:pi - BEPOSATHOCTb NPUCYTCTBUSA NIOAEN B 3a4aHNM, onpegensemMasl U3 COOTHOLUEHUS Pmi Sl P— /24
roe faumui - BpEMS HaxoXOeHVs Niofeit B 30aHnm B Yacax;

P.; - BepositHocTb 9Bakyauuu niogeit;

Rr_s:i. - KOSd)CbVILI,VIeHT, y‘-IVITbIBaPOLLI,VIﬂ cooTBeTCTBMNE CUCTEMBbI I'IpOTI/IBOI'IO)K&pHOVI 3alunThl,

HanpaeBneHHoON Ha obecneyeHne Ge3onacHoW SBakyauuu Noden npu noxape, TPebGOBaHMAM HOPMAaTUBHbLIX
OOKYMEHTOB MO NoXapHou 6e3onacHoCTU.
(n. 8 B pea. NMpukasza MYC P ot 12.12.2011 N 749)

9. BeposaTHOCTH BBakyaluuyu P pacCumMTHBAWLT O dopmyse:
3
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[ 0.8-t, —t
0999. — = ° ecum t, < 0.8 -t <t,+t,, ut o= 6 M
P =-0.999 ecmut, +t =08t mt_ <6 mm (3)

o

0,000, ecomt, =0.8-t, mmt, =6 MHH.

(8 peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

roe t - pacueTHOe BpeMsa 3Bakyaluuy Jonelr, MUH.;
p
t - BpeMs Hauajla sBaKyaluuu (MHTEpBaJl BPEeMEeHM OT BOB3HMKHOBEHMS OXapa
HD
OO Hauajla ®Bakyauuu JIonei), MUH.;
t - BpeMsa OT Hauaja I[oxapa o OJOKMPOBAaHMSA SBaKyaUMOHHEIX IIyTeM B
o
pes3yJsbTaTe PpaclIpoCTpaHeHms Ha Hux OQPIl, mMMenuMx IPpeneJibHO OOMNYyCTMUMBE IJIsd
Joney 3HaueHUsa (BpeMs OJIOKMPOBAaHMS NIyTeM 3BaKyaluu), MUH.;
t - BpeMs CyULEeCTBOBaHMS CKOIJIEHMM JIOOEM Ha ydacTkax NyTu (MNJOTHOCTHb

CcK
JIOLCKOTO IIOTOKAa Ha NyTaxX 2BaKyaluum HNpeBpmaeT s3HadeHume 0,5).
10. PacueTHOEe BpeMsa SBakyauum Jmoner t 13 IOMENEeHUN U 3OaHUN

onpeneigeTrcda Ha OCHOBE MOIeJIMPOBAaHMA IOBMXEHMA nineﬁ OO BEIXOIa HaAPYyXy OIOHMM
n3 clyelynmumnx criocoboB:

MO YNPOLLEHHOI aHaNMTUYECKO MOAENM ABWKEHWUS MIOACKOro NoToka, npueeaeHHon B fpunoxerun N 4
K Hactosiwen MeTtoauke;

no MaTemMaTMyeckon Mogenn NHOMBUAYanbHO-NOTOYHOIO ABMXKEHUA Ntoden U3 3gaHnd, npuBedeHHON B
npunoxenun N 3 k HacTosLel MeToavke;

no MMUTALNOHHO-CTOXaCTMYECKON MOAENN OBUXKEHUS MIOACKUX NOTOKOB, NPUBEOEHHON B
EI K HacToswen MeTtoguke.

Bbibop cnocoba onpeaeneHnst pac4eTHOroO BpEMEHU 3BaKyaLmmn NPON3BOAUTCS C y4ETOM cneungunyecknx
0cobOeHHOCTEN OOBEMHO-MITAHMPOBOYHBIX pPELUEeHUA 34aHus, a Takke OCOOEHHOCTEN KOHTUHreHTa (ero
OLHOPOOHOCTW) NOAEN, HAXOOSALLMXCS B HEM.

Mpn onpefeneHnn pacyeTHOro BpEMEHN 3BaKyaLnn YYMTbIBAOTCS AaHHble, NPpUBEAEHHbIE B

K HacToswen MeToauke, B 4aCTHOCTM MPUHUUMBI COCTaBfEHNA pacyeTHOW CXeMbl 3BaKyauuu nogemn,
napameTpbl ABWXEHUS NI0OEN pasnUYHbIX rpynn MOOUIBHOCTU, a Takke 3Ha4YeHus Niowanen ropu3oHTanbHbIX
NPOEKUUIN pasfnyHbIX KOHTUHIEHTOB Mo4eN.

A63aL nckntoveH. - Npukasz MYC PP ot 12.12.2011 N 749.

11. Bpewms Hauajla 53Bakyauum t onpenesyiseTcsa B COOTBETCTBUMU C

HS3
npuiioxeHus N 5 k HacTosumel MeTomuke.
12. BpeMH GHOKMpOBaHMH nyTeﬁ S5BaKyalumum t BBEIUMCJIAETCA IIYyTEeM pacdeTa
ol
BPpeMeHM OOCTUMXEeHUA O®II npenejyibHO HOOITYy CTVIMBIX 3HaquMﬁ Ha BSBaAKYAUMOHHEIX IIYyTAX
B Pas3JIM4YHEIEe MOMEH TEI BpPEeMEeHNI. HOpH,Z[OK IIPOBEelIeHNA pacueTa M MaTeMaTUdeCKUue

MO ImeJin panocs onpeneJsyieHnAa BpEeMeHU OJIOKMPOBAHMUS l'IyTeIZ S5BaKyalumum OIla CHBIMI
baxTopaMu mnoxapa MNpMBEOEH B K HacTosAmel MeTommuke.

13. KoadhpmumeHT, yunTbiBaloLWmMii COOTBETCTBUE CUCTEMbI MPOTUBOMOXAPHOW 3aLUMTbl, HanpaBrieHHOW
Ha obecneyeHne Ge3onacHor 3Bakyauuu Noger npyu noxape, TpeboBaHUAM HOPMATMBHBLIX LOKYMEHTOB MO
noxapHoit 6esonacHocTn, .. paccuntbiBaetcs no popmyne:

L3

K, =1-(1-K,, Kooy ) (1=K - Ky, ), 1)

roe
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Mpukaz MYC P® ot 30.06.2009 N 382

(pen. o1 12.12.2011)

"O6 yTBEPXOEHUN METOANKUN ONpeaeneHnst pacqeTHbIX BENUYNH NOXaPHOTo
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

Roﬁ} - KO3(h(PMUMEHT, YUMTbIBAKOLWNA COOTBETCTBME CUCTEMbI MOXAPHOW CUrHanmMsaumm TpeboBaHMSM
HOPMaTUBHbLIX JOKYMEHTOB MO NoXapHown 6e3onacHoCTy;

Kigws - xoabduumeHT, yunTbiBalowmii cOOTBETCTBME CUCTEMbI OMOBELUEHNA Miodeil O noxape U
ynpaBneHus aBakyauven nogev TpeboBaHMsmM HOPMaTUBHBIX AOKYMEHTOB MO NoXapHown 6e3onacHoCTy;

KH_-,'; - KO3(PPULMEHT, YYUTLIBAOLLNIA COOTBETCTBME CUCTEMbI MPOTUBOALIMHONM 3alMTbl TpeboBaHMAM
HOPMaTUBHbIX JOKYMEHTOB MO NoXapHow 6e3onacHoCTH.

Mopsinok oueHkn napameTtpos K o, Kogig 1 KH_—,'; npvBeaeH B HacTosLwwen Metoaunku.
(n. 13 B pea. Npukasza MYC PO o1 12.12.2011 N 749)

Il. Mopsagok npoBeAeHUs pacyeTa MHANBMAOYaNbHOro
noXkapHOro pucka

AHanus FIO)KapHOVII onacHoCTK 3aaHnA

14. [Ins NpoBeAeHUs aHarnv3a noXapHoi ONacHOCTM OCyLLeCTBNsSeTCs cOop AaHHbIX O 34aHWM, KOTOPbIN
BKITIOYaET:

06 bEMHO-MNAaHNPOBOYHbIE PELUEHNS;

TENNoMU3NYECKNE XapaKTEPUCTMKM OrpaKaatoLLmMX KOHCTPYKLNUIA 1 pasMeLLEHHOro 0GopyaoBaHUS;

BWZ, KONMYECTBO U pa3MelLeHNe roploYKX BELLECTB U MaTepuaros;

KONMYECTBO M MecTa BepOosITHOTO pasmeLLeHus noaen;

CMCTeMbl MOXapHOW CUrHaNM3aunm 1 NoXapoTyLUEeHUs, MPOTUBOALIMHON 3alLMThl, ONOBELEHUs Noaen o
noXxape W ynpasieHusi aBakyaumen nogen.

15. Ha 0CHOBaHuUM NoMy4YeHHbIX AaHHbIX MPOM3BOAUTCSA aHanmn3 NoXapHOoW OMNacHOCTM 34aHUusi, Npu 3TOM
YYUTbIBAETCS:

BO3MOXHasi AMHAMUKa pasBUTUS Noxapa;

COCTaB U XapaKTEPUCTMKM CUCTEMbI MPOTMBOMNOXKaPHOW 3aLUMTI;

BO3MOXHbI€ MOCIeACTBUS BO3OENCTBUSA NoXapa Ha ftofel U KOHCTPYKLMK 30aHus.

Onpe/:l,eneHVle YacCTOTbl peann3aunmn noxxapoornacHbIX CVITyaLI,VII7I

16. YactoTa peanusauumn noxkapoonacHbIX CUTyauuii onpegenseTcs 4YacToToN BO3HMKHOBEHUST MOXapa B
34aHuMM B TevyeHue roga. [opsgok onpedeneHnst 4acTtoThbl BO3HMKHOBEHUS MoOXapa B 340aHUW MpUBEOEH B
pasgene || HacToswen Metoguku.

MocTpoeHve noneit onacHbIX hakTOPOB MoXapa AN PasfuyHbIX
CLEeHapueB ero pa3BuTUs

17. [Ina noCTpOEHUs Nosen onacHbIX hakTOpPOB NOXXapa NPOBOAUTCH 3KCMEPTHbIA BbIOOP cLeHapus unm
CLieHapuveB noxapa, Npy KOTOPbIX OXMOATCH Hanxyglwmve NocneacTBus Ans HaXOASLWNXCH B 30aHUU NI0OeN.

dopmynmpoBKa cLeHapusi pa3BuTKs Nnoxapa BkinoyaeT B cebsi cnegyowmne atansl:

BbIOOp MecTa HaxoX4eHWs MepBOHaYanbHOro o4ara noxapa v 3akOHOMEPHOCTEN ero pa3BUTUS;

3agaHve pacuyeTHom obnactu (BblIOOp paccmaTpvMBaeMon Mpu  pacyeTe CUCTEMbl  MOMELLEHUN,
onpeferieHne y4uTblBaeMbIX MNPV pacyeTe 3fIEMEHTOB BHYTPEHHEW CTPYKTYpbl MOMELLEHUA, COCTOSHUSA
NnpoemoB);

3agaHve NnapamMeTpOB OKpY»KaloLen cpeabl U HadanbHbIX 3HAYEHWIN NapamMeTpOB BHYTPY MOMELLEHNIA.

B cooTBeTcTBUM C ipunoxennem N { k HacTosien MeToanke dopmynupyeTca matemMaTuyeckas Mogerns

pas3BuUTUA noxapa n npoBoANTCA MogefimpoBaHmne ero AMHaMmKn pasBuTuA.
Ha OCHOBaHMM pPE3yJIbTATOB PaCUeTOB OCYWLECTBJSETCS I[IOCTPOeHMe IIoJIeit
OMacHEIX GOAKTOPOB MOXapa U ONperNesideTCsd B3HAUeHMEe BpEeMeHU OJIOKMPOBAaHMUA MyTen

sBakyauum OOII t
o
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(pea. ot 12.12.2011)

"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro RokymenT npepoctasnen KoncynbraTrinioc
aTa coxpaHeHus: 03.08.2013
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB A P

(hYHKLMOHANbHOW NOXapH...

OueHka nocneacTeun Bo34eNCTBUA ONAcHbIX aKkTOpPOB noXapa
Ha nogen onsa pasnuyHbIX CLEHapUEB €ro pasBuUTUS

18. OueHka nocneacTBuin BO3OEWCTBUSA OMaCHbIX (DAKTOPOB MoOXapa Ha nden 3aknyaeTca B
onpeaeneHun BeposATHOCTU 3BaKyaLun nogen n3 3gaHus npy noxape.

BeposaTHOCTb 9Bakyauun rniogen onpegensiercs no Ha OCHOBE COMOCTAaBIIEHUSI 3HAYEHUI
BPEMEHW 3BaKyaLum Nogen n BpeMeHn 610KMpoBaHNs NyTel aBaKyaLmMn onacHbIMK pakTopamu noxapa.
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

Ina omnpeneJieHMsa PacCydeTHOI'O BPEMEeHM 3BaKyalumu Jionell t B COOTBETCTBUM C

p
hpmnoerMHMM N N ﬂ - E K HacTodAwey MeTommke onpenensaeTrcs MOZIeJlb
SBaKyaumum nmneﬁ "3 3IOaHMAd, IIPOBOIOUTCA IIOCTPOEHME pacquHoﬁ CXeMBl 5BakKyaumm
M OCyHecCTBJIACTCA MOIEJIMPOBaAHME 3SBaKyallM nmneﬁ.

19. B coorBeTcTBMM C paszesoM I HacTosme¥ MeTOoIMKM MPOBOIUTCS
onpenesieHue PaCYeTHOM BEJMUMHE MHIMBMOYAJIbBHOT'O I[IOXapHOTO pucka Q n

B
COInloCTaBJIEHME ee C HOpPMaTVBHBIM SHAWEHMEM MVHIOVMBUIOYAJIBHOT'O IIOXAPHOI'O PMCKa
H

0

B

Y4yeT Hannuus cuctemM obecrneyeHms NoXapHou
©e3onacHoOCTH 3gaHus

20. Hanunuyme cuctem obecneyeHust noxxapHon 6e30nacHOCTM 30aHWst YYUTbIBAaeTCS B COOTBETCTBMM C
1 nonoxeHusamu pasgena I\ HacTosilwen MeToguku.

Briok-cxema, UNmoCTpUpytoLwas nopsiaok MPoBedeHUsi pacyeTa WHAMBUOYANbHOMO MOXApPHOTO pHcka,
npencTasneHa Ha puc. 1.

/ /
/ AHaNM3 [OXAPHOM ONACHOCTM 3maumsa /
/ T /

\/

OnpenesyieHMe 4YacCTOTH peayiM3alryM [10XapOONaCHHEX CUTYaLMi

>|

\/

[locTpoeHre I[OJIEM ONAaCHEX (akTOPOB oXapa

BeIOOpP clLieHapusa Hnoxapa
dopMyIMPOBKa MaTeMaTUUeCKOM MOOesiM M MOIOeJIMpOBaHMe
OVMHaMMKM PasBUTHUA IIOXapa
[IocTpoeHMe IOoJieM OIacHHEX (aKTOpOB IoxXapa
OnpenesyieHre BpPeMeHM OJIOKMPOBAHMSA IIyTel 3BakyaluUn

PazpaboTka \/

IOIOJIHUTEJIb HEIX

IPOTUBOIIOXAPHEIX OlueHka I[IOCJIEICTBUM BO3NEMCTBMS OIACHHX (QaKTOpPOB
MEepONpPUATNIA noxapa Ha Jonen

/\ dopMyIMpPOBKa MaTeMaTUYeCKOM MOLEJNM U

MOIeJMpOBaHMe 3BaKyaluy JOIel n3 3OoaHus
opy noxape
OnpenesieHre BpeMeHU OJIOKMPOBAHMSA NIyTeM sBaKyalUlu
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Mpukaz MYC P® ot 30.06.2009 N 382

(pen. o1 12.12.2011)

"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

Pacuer BEPOATHOCTM SBaKyalUMN Jonemn

| PacueT BeJMUMHB MHIOMBUIOYAJIbHOT'O |
IIOXAPHOT'O PHCKa

| \/ \/ |
| PacueTHOEe 3HaUeHMEe I[IOXapHOTO PacueTHOe 3HaUeHMEe I[IOXapHOTO |
PMCKa MPEBHIIAET HOPMaTMBHOE PMCKa HEe IpPEeBHUaeT HOPMATMBHOE
| | | |
| \/ \/ |
| Brieon: Brieon: |
IOXAaPHBI PMCK NPEBHIIAET IIOXAPHEIM PMCK HE I[IPEBHIIAET

| IOOIyCTMMOE 3HadueHUe LOONyCTMMOE 3HadeHUe |
|

|

.- - - ]

Puc. 1. MNMopsigok npoBefeHus pacyeTta MHONBMOYarnbHOro
NnoXapHOro pucka

IV. Mopsagok pa3paboTkun AONOMNHUTENbHbBIX
NPOTUBOMNOXXapHbIX MEPONPUATUIA NPY ONPEeAeNeHN pacHeTHOM
BEMWYMHbI MHOVBUAYaNbHOIO NOXapHOro p1cka

21. B cniyyae, ecnv pacdeTHasi BeENMYMHa MHOVBMAYaNbHOIO NOXapHOro pucka npeBbIaeT HopMaTUBHOE
3HayeHne, B 34aHMM criegyeT NpegycMoTpeTb  AOMOSHUTENbHbIE MPOTUBOMOXAapHbIE  MEPONPUATHS,
HanpaBreHHbIe Ha CHWKEHWNE BENMWYMHbBI MOXAPHOIO pucka.

K yncny npoTnBonoOXapHbIX MEPOMNPUATUA, HAaNPaBMNEHHbIX Ha CHWKEHWE BEeNWYUHbI MOXAapHOro pucka,
OTHOCSATCS:

NPYMEHEHNe [OOMOSNTHUTENbHBIX OOBbEMHO-NNAaHMPOBOYHBLIX pPELUEeHUn U cpedcTB, obecnevmBaroLmnx
OrpaHu4eHne pacnpocTpaHeHns noxapa;

YCTPONCTBO AOMNOMHUTENBHbIX 3BaKyaUMOHHbIX NyTen 1 BbIXOOOB;

YCTPOMCTBO CUCTEM OMOBELLEHUA FIOAEN O MnoXape M ynpaBneHus aBakyauuen nogen nosbIWEeHHOro
T™MNa;

opraHuMsaumsa No3TanHoW aBakyauuun fnogen us agaHus;

NpYMEHEHNe CMCTEM NPOTUBOALIMHOM 3aLLMThI;

YCTPONCTBO CMCTEM aBTOMATUYECKOIO MOXapOTYLUEHUS;

OorpaHMYeHne KOnm4ecTBa noaen B 3gaHumn oo 3HayeHun, obecneyvmBarownx 6e30nacHOCTb UX 3BaKyaumm
13 3gaHus.

O PeKTUBHOCTL  JOMNOMHMTENBHBIX  MPOTMBOMOXAPHbLIX ~ MEPONPUSATUA  AOMKHA  MOATBEPXAAaTbCA
MOBTOPHBIM pacyeToOM BENUYNHbI MHAMBUAYANbHOMO NOXapHOro pucka.

(n. 21 B pea. MNpukasza MYC P ot 12.12.2011 N 749)
22. O heKTUBHOCTb KaXKaoro U3 NepeYnCcrieHHbIX BbilLe NPOTUBOMNOXAPHbBIX MEPOMNPUSTUI onpeaensercs

CTeneHbio BJINAHNA Ha NapamMeTpbl tp, Tﬁn’ t}a, a ana CucTtembol no>|<apH0171 CuUrHanmsauum, I'IpOTMBOJJ,bIMHOVI

KoHncynbtantlnioc
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Mpukaz MYC P® ot 30.06.2009 N 382

(pen. o1 12.12.2011)

"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

3aLUMTbI M CMCTEMbI OMOBELLIEHMS TI0Ael NPy NoXape v ynpasneHus ssakyauve nioaen Takke napametpamm
Ko Keovs v Kozs.
3nauenvne napametpa K .g; npunumaetca pasHbim Kog: i = 0,8, ecnm Beinontsetcs xoTa 661 ogHo 13

cnenyroLmnx yCnoBu:

3gaHMe obopygoBaHO CUCTEMOM MOXAPHOWM  CUrHanmsauuu, COOTBETCTBYLEW  TpeboBaHusM
HOPMaTUBHbIX JOKYMEHTOB MO NoXxapHow 6e3onacHoCTy;

obopyaoBaHue 30aHWs CUCTEMOM MOXapHOM CurHanu3auum He TpebyeTtcs B COOTBETCTBMM C
TpeboBaHNSIMN HOPMATMBHbLIX JOKYMEHTOB MO NOXapHON 6e30nacHOCTM.

B octanbHbIX cny4dadax K.:.B:_i NPpUHNMaETCA paBHOIZ HYyIno.

(n. 22 B pea. MNpukasza MYC P o1 12.12.2011 N 749)

23. MpumeHeHne B KayecTBe OOMOSTHNTENBHOTIO NPOTUBOMNOXapPHOTO MeponpusaTus
0O6BEMHO-NMITAHNPOBOYHBIX PELLUEHUA U CpeacTB, obecneyvmBaloLMX OrpaHWYeHne pacrnpocTpaHeHusa noxapa,
gocturaetcs obecneyeHMeM HOPMUPYEMbIX MPEOESiOB OrHECTOMKOCTM U MOHWKEHHOW MOXapHOW OMacHOCTU
0BNNLOBOYHBIX CTPOUTENbBHBIX MaTepuarioB, UCMOMb3yeMbIX B Orpakgalrolmx KOHCTPYKUMAX MOMELLEHUs, B
KOTOPOM HaxoauTCs BEPOSTHBIN oyar noxapa.

CrerneHb BIMSHUS OJAaHHOT'O OOIIOJIHMTEJIBHOT'O IIPOTUMBOIIOXAPHOI'O MEPOIIPMATMA Ha
IVHaMINKYy PacrnpoCTpaHeHMA IIoxapa M, COOTBETCTBEHHO, 3HAYEeHMEe IllapaMeTpa t
o1
ornpenesideTrcsa nyrem InpoBeOeHMA IIOBTOPHOTI'O pacderTa t I1ocriie BHeCeHIUdA
o
COOTBETCTBYKRIIMX U3MEHEHUN B cxeMy O@%eMHO—HHaHMpOBOHHHX pemeHMﬁ 3I0aHNA.
24. Ipu NPVMEHEeHUN B KauvecTBEe OONOJIHUTEJIBHOTO IMIPOTUMBOMNOXAPHOTIO
MEePOIIPnATA yCTpOﬁCTBa OOIIOJIHUTEJIBbHEIX 5BAaKYAallMOHHBIX nyTeﬁ I BEIXOIOOB cCJiengyeT
BEIIIOJIHUTE TIOBTOPHEIM pacuer o OLIeHKEe napaMeTpa t c yduyeToM

p
OTKOPPEKTUPOBAHHEX OOBEMHO-IJI@HMPOBOUHEIX PEleHNH .

25. [Ipwn [IPYIMEHEHUN B KaudeCTBEe [OMNOJIHMTEJIBHOT'O IPOTMBOIIOXaPHOI'O
MEPONPUATNS YCTPOMCTBA CHCTEMEl OIOBEUEeHMs JIoOel O I[oxape M yHNpaBJIeHMS
SBakyalMey Juolel IOBBIEHHOTO THuIla CJIeOyeT BHIIOJHMUTL [OBTOPHEIM pacdeT II0
olleHke IapameTrpa t C Yyd4YeTOM IepepaclpenesyieHMsS NOTOKOB 2BaKyMPYOIMXCS U

p
VISMEHEeHUA CXeMbl SBakKyaumum B 3aBUCVIMOCTHM oT CLIeHapresB BO3HMKHOBEHMA "
PasBmUTMA Imoxapa m, COOTBETCTBEHHO, ajropmuTMa @yHKuMOHMpOBaHMH CHUCTEMEBL
OIlIOBelleHMS JIoOey o IIoxape " YyIllpaBJICHMEM 3SBaKyalun Jonem .

3HaueHue napameTpa K egys; MpUHUMaeTcs paBHbIM Kegys; = 0,8, eCnin BLINOMHSETCA XOTS Gbl OAHO U3
cneayloLwmux ycrnoBum:
(8 pea. Mpukaza MYUC PO o1 12.12.2011 N 749)

30aHne obopyaoBaHO CUCTEMOM OMOBELLEHWUS FoAen O noXape W ynpasreHWs aBakyauven nogew,
cooTBeTCTBYIOLWEN TpeboBaHNSAM HOPMATUBHBLIX JOKYMEHTOB MO NoXXapHoW 6e3onacHocTy;
(8 pea. Mpukaza MYUC PO ot 12.12.2011 N 749)

obopynoBaHune 3gaHnst CUCTEMON OMOBELLEHUS NIoAen O NoXape U ynpasreHnss 3Bakyauven niogen He
TpebyeTcs B COOTBETCTBUM C TpebOBaHNSAMU HOPMaTUBHbLIX JOKYMEHTOB MO NoXapHown 6e3onacHOCTH.
(8 pea. Mpukaza MYUC PO ot 12.12.2011 N 749)

B ocTanbHbIx cryyasx Kegys; NprHMMaeTcst paBHOI HyIHo.
(8 pea. Mpukaza MYUC PO ot 12.12.2011 N 749)

26. BiMsaHME CHUCTEMH [OPOTMBONEIMHOM 3allMTEl Ha YPOBEeHb OOECIEeUYeHHOCTHU
6es30macHOM 5SBaKyaluy JIOIEeM [IpM [oXape OlLEHMBAEeTCsS I[OCPEICTBOM pacueTa
3HAUYEeHUS t c y4yeToM TEeXHUUECKUX XapaKTEPUCTUK IPUMEHSIEMOTO

o1
BEHTUJISLIMOHHOTO oBopyHnoBaHMUI IPOTMBONEIMHOM  3ammMTel. [logfop napaMeTposB
BEHTUJISLMOHHOTO OOOPYIOBAaHMUS OCYWECTBJISETCS B COOTBETCTBMU C HOPMATUBHEMU
IOOKYyMEHTaMy II0 I[OXapHOM ©OesomacHoCcTM. [lpy STOM IJisS BHIIOJIHEHUS PAaCUYETOB

CcJlenyeT NPMMEHSATH SOHHYK (30HAJIbBHYW0) WM IIOJIEBYK MOIEJM.

3HauveHne napameTpa Kl'.[:[&i NPUHNMAETCA paBHbIM Kl’l:[&i = 0,8, ecnu BbINONHSAETCH XOTs Obl 04HO M3

KoHcynbTaHnTlnroc

HafexHas npaBoBas noaaepxka www.consultant.ru Ctpanuua 9 13 42



www.consultant.ru
www.consultant.ru
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(pen. o1 12.12.2011)

"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

cneayloLwmnx yCrnoBum:
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

3naHne o00OpydoOBaHO CUCTEMOM MPOTUBOALIMHOM  3allMTbl, COOTBETCTBYlOWEN TpeboBaHWsAM

HOPMaTUBHbIX JOKYMEHTOB MO NoXapHow 6e30nacHOCTY;
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

obopynoBaHve 3[aHMS CUCTEMO MPOTUBOALIMHOM 3alMTbl He TpebyeTcs

TpeboBaHNAMN HOPMATUBHBLIX JOKYMEHTOB MO NOXapHow 6e30MacHOCTY.
(8 pea. Npukaza MUC P® o1 12.12.2011 N 749)

B octanbHbIX criyyaax Kn:;ai NPUHUMAETCSA PaBHOW HYIHO.
(8 pea. Npukaza MYUC P® o1 12.12.2011 N 749)

27. OrpaHMUYeHME KOJMUEeCTBa JIOAEeV B 3OaHUM OO SBHAYEeHMUM, oDeclIeuMBamlMx
0e30MacHOCTh MX SBaKyaluuu U3 3IaHUS [OIPY IOXape, YUYUTHBAETCS [IOCPEOCTBOM
IIOBTOPHOTO pacuera 3HAUYEHUI napaMeTpa t npu CyleCTRYIOIMX

P

O@’beMHO—HJ’[aHI/IpOBO‘{HIﬂX pemeHmAax n OT'PaHNYEHHOM SHa4YeHUM KoJIMuecTBa

SBAKYMPYWOIMXCS [NPY IOXape.

B COOTBETCTBMN C

28.ﬂﬂﬂﬂ0ﬂyquMHMCXOﬂHHX OaHHbIX, HeobxoauMmbIX Ans npoesefeHuna pacyeTtoB, nNpenyCMOTPEeHHbIX
HacTosiwen MeTtogukon, cneanyet uUCNoNb3oBaTb CrNpaBOYHbIE WUCTOYHUKU Mchopmau,Mm N NMPOEKTHYIO

OOKYMEeHTauuto 34aHunA.

CTATUCTUYECKUE OAHHBLIE

O YACTOTE BO3HUKHOBEHUA MOXAPA B 30AHUNAX

(B pea. Npukaza MUC P® o1 12.12.2011 N 749)

MpunoxeHne N 1
K @ MeTtoaunku

N HammvenoBaHme 3paHmMAa YacToTa BOBHMKHOBEHMA IOoXapa B
n/n TeyeHue ToIa
1. |OBmeoBpaszoBaTesbHEEe yupexIeHUs -2

(mxoJla, WKOJIa-MHTEPHAT, OeTCKUM 1,16-10
ooM, JulelM, TMMHasMusd, KOJUJIeIX)

2. |YupexIeHMns Ha4vaJIbHOTO -2
npodeccroHaNIbHOTO obpasoBaHUS 1,98-10
(mpodeccroHaIbHOE TEeXHUYECKOEe
YUMITAIIE )

3. |YupexneHus cpenHero -2
npodeCcCcruoHaJIbEHOTO oBpasoBaHmsa 2,69-10
(cpenHee creumaibHOe yuebHOe
3aBeneHue)

4. |Ipoume BHEIKOJIb HEE n neTcKue -2
yupexIeHs 1,52-10

5. |IeTckue 03I0OPOBUTEJILHEE Jareps, -3
JIeTHMEe »NOeTCKue Iadum 1,26-10

6. |CanarTopumn, moMa OTIOBIXA, -2
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pucka B 30aHUSIX, COOPYKEHUSIX M CTPOEHUSIX Pa3fnYHbIX KNaccos
(hYHKLMOHANbHOW NOXapH...

npodmiIaKToOPUM 2,99-10
7. |AmBynaTopun, OJIUKJIMHUKY, -3
OVCIIaHCEPEH, MEeINyHKTH, 8,88 -10
KOHCYJIbTaluunu
8. |[pennpusarus PO3HUUHON TOPTOBJIN : -2
yHMUBEpMaru, IPOMTOBAaPHLEE 2,03-10
MaTasUHE YHUBEPCAMHL,
IPOIOBOJIECTBEHHEE MaTa3VHEL;
MarasuHEL CMellaHHBIX TOBApPOB;
anTeky, alTedyHHe Jiapbky; Opoudue

3O0aHMA TOPITOBJIN

9. |lpennpuarmnsa PEIHOYHOM TOPTOBJIN : -2
KPHITBIE, OITOBEIE PHIHKM (M3 3HOaHUMA 1,13-10
CTaUMOHAPHOM IOCTPOMKM), TOPITOBEHE
aBUIIbOHEL, KMOCKH, JIapbKM,
najlaTku, KOHTEMHEePH

10. |Ipennpusarus oOWECTBEHHOTO NUTAHUSI -2
3,88:10

11.|TOCTUHULIE, MOTEJN -2
2,81-10

12. |CrnopTMBHEIE COOPYXEHMSI -3
1,83-10

13. |KnyBHee 1% KYJIbTYPHO - 3peJIMIHEE -3
yUpexIeHnus 6,90-10

14. |Bubamoreru -3
1,16-10

15. |Mys3eu -2
1,38:-10

MpunoxeHue N 2
K MeTtoanku
YMNPOWEHHAA AHANMUTUYECKAA MOJESb

OBVXKEHWA NTIOOCKOIO NMOTOKA (ONPEAENEHUE PACHETHOIO BPEMEHU
3BAKYALIN NMIOOEN 13 MOMELLEHWN U 3O0AHWN MO PACYETY BPEMEHU
AOBVXKXEHNA OOHOIO U HECKOJIbKUX NMIOACKMX NMOTOKOB
YEPE3 SBAKYALIMOHHBIE BbIXOAbl OT HAUBOJIEE
YOANEHHBIX MECT PASMELLEHUA NKOOEN)

(8 pea. MNpukaza MUC PO ot 12.12.2011 N 749)

PacueTHOe BpeMs 5BaKyalun Jonen t bZi] TIOMEeeHUM ¥ BIaHUM

p

YCTaHaBJIMBaEeTCHd 1o pacueTy BPEMEeHM OBMXEeHMA OIOHOT'O MIJIM HEeCKOJIbKMX JIOIOCKMUX

IIOTOKOB

uepes SBaKyalVOHHEIE BBIXOHBI OT HamboJiee YIOAJIEHHBEIX MeCT pa3MelleHUA
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[ata coxpaHeHus: 03.08.2013

Jonen.

llpu pacyeTe Bechb MNyTh IOBMXEHMA JIOICKOTO I[IOTOKa [oIpas3lesiseTcsa Ha
yd4acTkM (IPOXOI, KOPMIOP, IBEPHOM NpPOeM, JIECTHMUYHEN Mapll, TamOyp) OamHOM 1

i
M WMPMHOM geJybTa . HadasbHeEIMM & ydacCTKaMy SABJIAOTCHA NPOXOIb Mexny padoummm
i

MecTaMmy, OOOpyIOBaHMEM, pAlaMM Kpeceyl M T.II.

[lpu omnpenesyieHMM pPacuUeTHOTO BpPeMeHM sSBakKyaluuu JioIel [OJIMHY U WMPUHY
KaxXOgoro ydacTka MOyTM DSBaKyaluyM Ojsa [POEKTMPYEMEIX 3OaHMM [NIPMHMMAKT 10

NpOeKTy, a IJsg T[OCTPOEHHEX - @O0 GaKTHUUeCKOMYy [OJIOXeHM. IMHY OYyTU [0
JIECTHMYHBEIM MapliaM, a TakKxXe [0 MNaHOycaM M3Mepso T 10 IJMHEe Maplia. [IMHY IYyTU
B IBEPHOM IIpoeMe [PMHMMAT pPaBHOM HYJO. I[lpoeM, PaCIOJIOXEHHE B CTeHe

TonmmHOM ©ojyee 0,7 M, a Takxe TaMOyp CJenyeT CUMTaTbh CaMOCTOSTEJIbHBMM
ydyacTKaMy TI'OPMBOHTAJILHOTO MYyTH, MMEOUMMMY KOHEUHYK IJIMHY L
i

PacueTHOe BpeMs SBaKyaluuy JoAer t CcJenyeT ONpelesiaTh Kak CyMMy BpPeMeHU

p
OBMXEHMS JIOOCKOTO MOTOKa 10 OTHEJIbHEM ydacTkaM nyTu t 1o dopwmysie:

t =t +t +t 4+ ...+t (r2.1)
P 1 2 3 i
rne t - BpeMsa IBMXEHMs JIOINCKOI'O I[IOTOKa Ha [IepBOM (HaudaJIbHOM) yuacTke,
1
MMUH. ;
t , t , t , e t - BpeMAa OBUXEHMA JIOOCKOTO IIOTOKAa Ha KaxXIoM M3
1 2 3 i

cllemyomyx II0CJIe IePBOTO ydacTka NyTH, MHUH.
BpeMs OBMXEHMS JIHOOCKOTO IIOTOKa IO I[IepBOMYy YydYacCTKy Oyt T , MUH.,

i
PaCCUMTEBAT 10 bopMyJie:
1
1
t = --, (1.2.2)
1 v
1
roe 1 - OJMHaA NepBOTO ydacTka NyTH, M;
1
v - CKOPOCTBH IOBWXEHMs JIOLCKOT'O I[IOTOKa IO TOPMBOHTAaJIbHOMY IIyTM Ha
1
IepBOM yuYacTke, M/MuH. (ompeneinseTcs IO B 3aBMCUMOCTU OT

IJIOTHOCTM D) .
IIJIOTHOCTL OIHOPOIHOTI'O JIOACKOT'O I[IOTOKAa Ha IepBOM yuacTke OyTu D

1
PaCCUMTEBAT 10 dopMyJie:
N x f
1
D = ————==—————- , (12.3)
1 1 x pmer;bTa
1 1
roe N - UMCJIO JIOOEM Ha I[epBOM ydacTKe, uell.;
1
f - cpemHssa IJoWanb TOPMBOHTAJIBHOM [pOoeKuMM dYejoBeka, M2/4ein.,
NPpMHYMaeMass B COOTBETCTBMM C IYyHKTOM 6 npmijoxeHus N 5 k Hacrosamel Meronuke;
menbTa - WMPMHA [NEepBOTO ydacTKa IyTHu, M.
1

CxopocTbs V IOBWXEHMs JIOLCKOTO I[IOTOKa Ha ydacCTKax IIyTH, CJeIyolux [10CIe

KoHcynbTaHnTlnroc
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HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

1
IepBOTO, [PMHUMAKT 10 B 3aBMCUMOCTM OT MHTEHCHMBHOCTM IOBUXEHUS
JIOOCKOTO IIOTOKa IO KaxIOMy M3 3TUX ydaCTKOB IIyTM, KOTOPYI BHUMCIIAT IJId
BCexX y4YacCTKOB IyTy, B TOM UMCJIe U IJiS OBEPHHIX MNPOEeMOB, IO QopMmyJie:

q X IeJbTa
i-1 i-1
q = ——————————————— , (I12.4)
i neJsibTa
i
rIne meyibTa , IOeJybTa - mMpMHAa pacCMaTPMBAEMOTO 1-T0 M NpenuecTByIEeTO

i i-1
eMy ydacTKa IyTu, M;

{;.Q;; - MHTEHCMBHOCTY ABWXEHMUS MIOACKOrO NOTOKA N0 paccMaTpuBaeMoMy i-My UM MpeALIecTBytoLemMy
yyacTkam nNyTW, M/MWH. (MHTEHCMBHOCTb [ABWKEHWS MIOACKOrO MOTOKA Ha NepBOM yuyacTke nytm q
onpeaenseTcs no no sHaueHnio D, ycranosnenHomy no thopmyne (M2.3)).

(8 pea. Mpukaza MYC PO ot 12.12.2011 N 749i
Ecqu sHadeHue g , omnpenengeMoe No [opmysne (12.4)|, wmenbme wunm PaBHO

i

q , TO BpeMs IOBMWXEHMs IO ydacTKy NyTu t , MMH., PaBHO:
max i

1

i

t = --, (I12.5)
i v
i
IpM 3TOM 3BHAUEHUS g , M/MMH., CJegyeT NPUHMMATL PAaBHEMM :
max

16,5 - ons ropnsoHTanbHbIX NyTen;
19,6 - ansa oBepHbIX NPOEMOB;
16,0 - ANA NeCTHULbI BHUS3;

11,0 - Ansa necTHMUbI BBEPX.

Ecnim 3HaueHuMe ( , OIpPeIeJIeHHOe II0 bogMyne §H2.4ﬂ, Sosble g , TO
i max

LIMPUHY »OeJibTa OAaHHOT'O ydJacCcTKa NIyTm cCJjlenyeT yYyBeJIMdMBaTb Ha TaKOe 3HaudeHUue,
i
IIpy KOTOPOM cobJyonaeTcsa yCJIOBME :

a <=4q . ([12.6)

Mpn HEBO3MOXHOCTW BbINONIHEHNS YCIOBMS WHTEHCUBHOCTb W CKOPOCTb [ABWXXEHMWS JTHOACKOro
noToka Mo y4yacTKy i onpeaensiioT Mo H npu sHavenmn D = 0,9 u 6Gonee. Mpn atom cneayet
YYUTbIBATb BPEMSI 3a[E€PXKKN OBWXKEHUS moden n3-3a obpas3oBaBLUErocsi MX CKOMMEHUS B COOTBETCTBUU C
nyHkToM 4 npunoxenus N § k HacTosiwen MeToauke.

Tabnuua M2.1

MHTEHCUBHOCTL 1 CKOPOCTb ABWMXEHUA
NIOACKOro noToKa Ha pa3HbIX y4acCTKax ﬂyTeVI 3BaKyauunum
B 3@aBMCUMOCTU OT NMJIOTHOCTU

[noT- T'OpMBOHTAJIb HEIM IBepHOM JlecTHMLIa BHUSB JlecTHMLIa BBEpPX
HOCTBb nyThb npoeM,
KoHcynbTaHnTlntoc
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PUCKa B 30aHNAX, COOPYXKEHNAX U CTPOEHUAX Pa3finyHbIX KraccoB

(hYHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc

[ata coxpaHeHus: 03.08.2013

roToka MHTEH-
D, CKO- MHTEHCUB- | CUBHOCTbH CKO- MHTEH- CKOPOCTBL | MHTEHCUBHOCTH
M2 /M2 POCTBH HOCTb (, q, M/MyH POCTBH CUBHOCTb v, q, M/MuH.
v, M/MVH v, d, M/MUH .
M/MUH . M/MMH. |wM/MuH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 15 13,5 8,5 8 7,2 11 9,9
Oojiee
[lpuMeUaHye - MHTEHCUBHOCTHL IBMXEHMS B IBEPHOM NpOeMe MNpU I[JIOTHOCTM [IOTOKAa
0,9 u Gosee, paBHas 8,5 M/MMH., yCTaHOBJIEHA IJig OBEPHOTO MNpOeMa MWMPUHON
1,6 M u BoJsyilee, a NpPY IOBEPHOM [IPOEMe MeHbIeNM WUPUHE MHTEHCUBHOCTHL IBWXEHUS
cJjlenyeT onpenenarb no dopmyse g = 2,5 + 3,75 x penbTa.

Puc. N2.1. CnuaHne noackmMx NOTOKoB (He NpMBOANTCS)

Ipyu CaMsaHEMM B Hadajle 1-T0 ydacTka IOBYyX U OoJjiee JIOOCKMX IOTOKOB (puC.
) MHTEHCUBHOCTE OBUXEHUS ¢ , M/MUH., PACCUMTHBAKLT IO GopMmyJe:
i
SUM g X IOenbTa
i-1 i-1
q = —————m————————————— , (12.7)

i neJsibTa
i

roe g
i-1
i-ro yuacrka,
nesnbTa
i-1
meyjbTa - WMPMHa pacCMaTpMBaeMoTo ydacTka NyTu, M.
i

— MHTEHCUMBHOCTB IOBMXEHMA JIIOOCKMX IMTOTOKOB, CJIMBAKIMXCH B HaualJle

M/MUH. ;
- WYMPpMHAE YYaCTKOB NYTU CJIAUSAHUA, M;

Ecnu 3HaueHne @Q;, onpegenerHoe no cdopmyne [[2.7), 6onblue Q. , TO WnpnHy &; aaHHoro yyacTka

nyTV crieayeT yBenuunBaTh Ha Takoe 3HadeHue, 4Tobbl cobrnioganock ycrnosue [[12.6). Mpu HEBO3MOXHOCTY
BbiNONHeHwst ycrosust [[12.6] MHTEHCMBHOCTb 1 CKOPOCTb ABWXEHMS! SIOACKOrO NOTOKA MO Y4aCTKy i onpeaensior

no radnuue M2.1 npu 3Ha4eHmm D = 0,9 1 Gonee. MNpn 3TOM cnegyeT yuuTbiBaTb BPEMS 3a4epXKN OBMKEHUS
noaei n3-3a 06pa3oBaBLLErocs WX CKOMMEHNs B cOoTBETCTBUM ¢ ppunoxennem N 5 k HacTosawen MeToauke.

(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

MpunoxeHne N 3
K MeToaunku
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"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

MATEMATUYECKAA MOOEJb
MHOVMBUAOYANBHO-NMOTOYHOIO ABMXXEHUA NKOOEN N3 30AHNA

(8 pea. MNpukaza MUC PO ot 12.12.2011 N 749)

PacueTHoe BpemMA 3Bakyauumn nogen U3 3gaHus yCTaHaBMBaeTCA NOo BpeMeHun BbiIXOoO4a W3 Hero
nocnegHero 4yenoBeka.

Hepeu Ha4arnoM mMoAenunposaHua npouecca 3Bakyalun 3afaeTcdad cxemMa 3BaKyalMOHHbIX nyTeﬁ B
3ﬂaHMM.BCGSBaKyaHMOHHHe nyTn noapasfendrTCcA Ha 3BakKyauWOHHble Yy4YaCTKu AnvHOM a n MMpMHOﬂ b
OnnHa n LLUMPUHa KaXKOoro ydacTka nyTu aBakyauun and npoekTtnpyemblix 34aHUN NPUHAMAKTCA MO NPOEKTY, a
Anda NOCTPOEHHbIX - MO (baKTVIHECKOMy nonoxeHuo. [OnuHa nyTm no nNecCctHW4YHbIM MapLlamMm Mn3mMmepaeTcd Mo
AnnHe mapLia. OnvHa nyTn B ABEPHOM NnpoemMe NnpuHnMmaeTca paBHOVI HYIO. eBaKyaLl,I/IOHHbIe y4acCTKm MoryTt
6HTbFOpM3OHTaﬂbHHeI4HaKHOHHHe(ﬂeCTHMHaBHM3,ﬂeCTHMHaBBerb1HaHﬂyC)

3a rabapuTel 4YeJIOBEKa B IJIaHe NPMHMMAaeTCA 3JUmMIC ¢ pasMmepammu ocent 0,5 M

(mpmHa yeyoBeka B medax) u 0,25 M (TojumHa yYejioBeka) . 3amaioTcs KOOPIMHATH

KaxIOT'o dYeJIOBeKa X - PAaCCTOsHME OT LEeHTpa 3JUIMICa OO KOHIAa SBaKyalUMOHHOTO
i

ydacTkKa, Ha KOTOPOM OH HaxommuTcs [(puc. 3.1

(B pen. Mpukaza MUC P® ot 12.12.2011 N 749)
KoopIMHATE KaXIOT'O YeJIoBeKa X B HAYaJIbHHI MOMEHT BPEMEHU 3aTainTCs B
i
COOTBETCTBMU CO CXEMOM PACCTAHOBKM JIOLEM B [OMelleHUAX (paboume mecTa, MecTa

oJjis 3puTesieit, ClajibHEe MecTa M T.II.). B cllydae OTCYTCTBMUS TaKMxX OAHHEX,
HanpyMep mJjig MaTasMHOB, BEICTABOYHHIX 3aJIOB M IOpyTroe, IOINyCKaeTcsa pasMelaTb
Jonen PaBHOMEPHO o BCEM Iomany IOMemeHMs C YyUeTOM pPacCCTaHOBKU

TEXHOJIOTMYECKOI'O OGOpyHOBaHVIF{.
KoopauHaTta kagoro YenoBeka B MOMEHT BpeMeHu t onpeaensietcs no copmyrne:

x (t) = x (t - OenpTa t) - V (t) x HermbTa t, M, (I13.1)
i i i

roe x (t - HenpTa t) - koOpIMHATa 1-T'0 YeJloOBEeKa B pe nelaymy MOMEHT
i
BPEMEHM, M;
V (t) - ckopoCcTb 1-ro uesloBeKa B MOMEHT BpeMeHu t, M/cC;
i
IenbTa t - NPOMEXyTOK BpPEeMeHM, C.

Puc. M3.1. KoopanHaTHasa cxema pasMeLleHus nogemn
Ha NyTSax 9Bakyauun (He NpMBOaUTCS)

CkopocTh i-rT0 uesioBeka V (t) B MOMEHT BpeMeHM t omnpenessgerTcs 1o Tabiuie
i
NPUJIOKEHMS 2 K MeTonomMke B 3aBMCMMOCTM OT JIOKAJIbHOM IIJIOTHOCTM IIOTOKA, B
KOTOPOM OH mOBmxeTcs, D (t) m Tuna sBakyalMOHHOTO ydacCTKa.
i
JlokanbHasg MJoTHOCTL D (t) BEIUMCIISETCS IO TIpynle, cocTodmer M3 n
i
yeJloBeK, IO dopmyre:

D (t) = (n(t) - 1) x £ / (b x IOenbra x), M2/M2, (13.2)

rae n - KoNUM4YecTBo Nogelt B rpynne, YenoBex;
f - cpegHssa nnowaab ropn3oHTaNbHOM NPOEKLMM YenoBeka, M2;
(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)
b - WKnpmrHa aBakyaLMOHHOTO y4acTka, M;
HenbTa X - pa3HOCTb KOOPAMHAT NOCNEeAHEro U NepBoro YesnoBeka B rpynne, M.

KoHcynbTaHnTlnroc
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Ecim B MOMEHT BpeMeHM t KoopIMHaTa dYejyioBeka x (L), omnpenejyieHHas IO

i
bopMzne 1H3.1ﬂ, CTaHET OTPMLATEJBHOM — 3TO O3HAadYaeT, UYTO YeJIOBEK IOCTUT
TPaHMUE TEKYyUWEero 5SBaKyalMOHHOTO YydyacCTKa M IOOJDKEH [IepelTyM Ha CJlemoyioumi

3BaKyauMOHHHﬁ y4acCTOK.

B aTom cnyyae koopauHaTa 3TOro YenoBeka Ha criefytoLem 3BaKyaLMoHHOM y4acTke onpeaensercs:

x (t) = [x (£t - dt) -V (t) xdt] +a -1, M, (I13.3)
i i i b 3j
roe x (t - dt) - koopmmHaTa 1-To UesioBeKa B NPEIbOylM)y MOMEHT BPEeMeHU
i
Ha (j-1) »BakyauMOHHOM ydacTKe, M;
V (t) - ckopocTb 1-T70 uejyoBexka Ha (j-1)-oM 5BakyallMOHHOM YydYacCTKe B
i

MOMEHT BpeMeHu t, Mm/c;
a - IJNMHa Jj-TO0 ®BaKyalMOHHOTO ydacTka, M;
J
1 - xoopmmMHaTa MecTa CaMaHusa Jj-Tr0 M (j-1)-TO DSBakKyalMOHHBIX YYaCTKOB
J
- paccTosHME OT Hauajla J-T'0 3BakKyalMOHHOI'O ydYacTKa OO MecCTa CJIMAHMSA €TI0 C
(j-1) -pIM 3®BaKyauLUMOHHBEIM yYaCTKOM, M.
KonmuecTBO J0OeM, NEepexOonsduMx C OINHOT'O 3BaKyalUMOHHOTO ydacTKa Ha IPpyIou
B eIVMHULY BPEeMeHM, OIpenejiseTCs NPOIYyCKHOM CIOCOOHOCTBI BHXOHA C ydacTKa

Q (t):
J
Q (t) =g (t) x ¢ xdt / (f x 60), uedma., (I13.4)
J J j
rone g (t) - MHTEHCUMBHOCTb IBWKEHMS HA BHIXOAE C J-T'0 3BAKYaLMOHHOTO
J
yUYacTka B MOMEHT BpeMmeHu t, M/MuH.;
C - mMpMHa BEIXOHa C Jj-TO 3BAKyalMOHHOTO ydacTKa, M;
J

dt - npomexyTok BpemeHu, C;
f - cpeaHasa nnowaab ropu3oHTaNbHOM NPOEKLUN YenoBeka, M2.
VIHTEeHCUBHOCTDb IOBMXEHNMSA Ha BBEIXOIEe C j—PO 8BaKyalMOHHOT'O ydacCcTKa g (t) B
j
MOMEHT BpPEeMeHM t onpernesyideTCcd B 3aBUCHMMOCTM OT IIJIOTHOCTM JIIOOCKOI'O IIOTOKa Ha
3TOM ydacTke Dv (t).

j
[IJIOTHOCTL JIOOCKOTO IIOTOKa Ha Jj—-OM ®BaKyalMOHHOM ydacTke Dv (t) B MOMEHT
j
BpeMeHu t ompegnensercsa no Qopmyie:
Dv (t) = (N x £ xdt) / (a x b ), M2/M2, (I13.5)
j j j j
roe N - uucio Jogey Ha Jj-OM 5BaKyalUMOHHOM ydacTke, dYell.;
J
f - cpenusas niomans TOPMBOHTAJIBHOM MNPOEKLMM UYeJloBeKa, M2;
a - OJMHa j-TO 2BaKyalMOHHOTO ydacTkKa, M;
j
b - mmpmHa j-TO 2BaKyaLMOHHOTO ydacTKa, M;
j
dt - npoMexyTOK BPEeMeHM, C.
B MOMEHT BpeMeHM € oNpenesysgeTcs KOJUYECTBO JIOLEM M C OTPUllaTesbHBIMMU
KoopmmHaTaMm x (t), ONpemesIeHHEIMM IO opMyJie 3.1)]. Ecau 3HaueHue m <=
i

Q (t), TO BCe m UYeJIOBEK IepPexOonsaT Ha CJelylluy 5BaKyalLMOHHEM yd4aCTOK U MX
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]
KOOPAMHATH ONPEeneJISioTCsas B COOTBETCTBUM C bopmynor (13.3)]. Ecom sunauvenme m >
Q (t), TO KOJMMYUECTBO YEJIOBEK, paBHOe 3HaudeHMoO Q (t), nepexomuT Ha CJenyoWLM
J J
SDBaKYaUMOHHEIM ydYaCTOK M MX KOOPAMHATH ONPEeneJyIIioTCsad B COOTBETCTBUM C
bopmy ot (H3.3ﬂ, a KOJIMYECTBO YeJIOBEeK, PpaBHOe 3HaueHmio (m - Q (t)), He
J
nepexonuT Ha crnenyoumn 9BaKyalMOHHEINI yyacToK (ocTawTcsa Ha OaHHOM
5BakKyalUMOHHOM ydacCTKe) M MX KOOpIMHATaM MNpMCBauMBalTCsa 3HadeHMs X (t) =
i

k x 0,25 + 0,25,

roe k - Homep psiga, B KOTOpoM GyayT HaxoauTbes oAy (MakCMmanbHO BO3MOXHOE KONMYECTBO YerioBek
B OOHOM psigy cOOKy Apyr OT Apyra OJ1s KaXaoro 3BaKyaLMOHHOrO y4yacTka orpefensietcs nepen Havarom
pacuyeToB). Takum 06pa3om, BOHMKAET CKOMMEeHUe Noaei nepen BbIXOAOM C 3BaKyaLMOHHOMO yYacTka.

Ha nsobpaxeHa Briok-cxema onpeaeneHns pac4eTHOro BpeMEHU 3BaKyauun Nogei U3 3gaHusl.

Ha ocHoBaHMM 3afdaHHbIX HayamnbHbIX YCMOBWM (HayamnbHbIX KOOpAMHAT fodei, napameTpoB
9BaKyaLMOHHbIX Y4aCTKOB) ONpeAenstoTcs NIIOTHOCTM JIIOACKMX MOTOKOB Ha MyTAX 3BaKyauuu W MPOMYCKHble
CNocoBHOCTU BEIXOAOB C 3BaKyalLMOHHbIX yyacTkoB. [anee, B MOMeHT BpemeHu t = t + dt, onpepensetcs
Hanuyne O®PI1 Ha nyTsx aBaKkyauuun. B 3aBUCUMOCTM OT 3TOTO BbIGMpPAETCS HamnpaBrieHne OBWKEHUS KaXdoro
yerioBeka U BbIMUCISIETCS HOBAasi KOOPAMHaTa Kaxgoro 4erioBeka. [locne aToro cHoBa onpeaenstoTcs
MAOTHOCTU MIOACKUX NMOTOKOB Ha MyTsIX 3BaKyaLMW 1 NMPOMYCKHblE CNOCOOGHOCTU BbIXOAOB. 3aTeéM BHOBb [aeTcs
npupalieHune no Bpemenn dt 1 onpenensitoTcst HOBble KOOpAMHATLI Ntoge ¢ ydeToM Hanuums Ol Ha nyTsx
3BaKyauuu B 3TOT MOMEHT BpemMeHu. [Mocne 3Toro npouecc nosTopsieTcsi. PacyeTbl NMpoBOAATCA A0 Tex nop,
noka Bce noamn He 6yayT aBaKynpoBaHbl U3 34aHUS.

BBOI MCXOIHEIX IIaHHBEIX

\/

OnpenesieHMe HadaJIbHEIX KOOPAMHAT JIOIEeN

|
\/

OnpenesyieHre IapaMeTPOB SBaKyalUMOHHEIX y4YaCTKOB (IIyTeir)

\/

OHPEHGHGHMG BPEeMeHM Haudajla SBaKyallluM KaxXIOoI'O dYeJiOBeKa

|
\/

—> OnpeneneHme IIJIOTHOCTEN JIOOCKMX IIOTOKOB Ha OBaKYaAlLMOHHEIX ydYacCTKax

\/

OnpenesieHye IMPONYCKHOM CIOCOOHOCTM IPOEeMOB

|
\/

BriBOI Ha neuars XapaKTepruCcTK IIpoluecca 3SBakKyalun

\/
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pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB

yHKLMOHANbHOW NOXapH...

[lepexon K CJenyileMy MOMEHTY BpPeMeHM’

|
\/

OnpeﬂeneHme HallpPpaBJIEHMA IOBVXEHMA KaXIZOoT'O dYeJlIOBeKa

\/

OnpemnesieHye IJIOTHOCTM JIOOCKOTO I[IOTOKA Iepel KaxXIbEM 4YeJIOBEeKOM
(paccTosaHME OO MOyLlEeTo BIEepenyM deJjiOBeKa)

\/

Onpeneneﬂme CKOPOCTM HOBMXEHMA KaXIOoI'O dYeJIOBeKa

|
\/

Onpeneneﬂme KOOPIOMHATE KaXIOOT'0O dYeJIOBeKa

\/ \/
OBaKyalusad He 3aBeplleHa OBakKyallusa 3abBepleHa
T
\/

OxOHUaHME pacdeTa

Puc. M3.2. bnok-cxema onpefeneHns pac4eTHOro BpeMeHu
3BaKyauuu nogen u3 agaHus

MpunoxeHue N 4
K MeTtoaunku
UMUTALUNOHHO-CTOXACTUYECKAA MOOENb
OBWMXKEHUA NTIOOCKNX MOTOKOB

(8 pea. MNpukaza MUC PO ot 12.12.2011 N 749)

MHOXeCTBO Juomel, OHOHOBPEMEHHO MIyWMX B OIHOM HalpaBJIeHMM IO OOWLMM
yyacTkaMm IyTyu, oBpas’yloT JIOOCKOM [NOTOK. YduacTKaMy OGOPMMPOBAHMS JIOLCKUX
IIOTOKOB B IIOMEUEeHMAX CJledyeT IPMHMMaTb [IPOXOIb MexIy ofOopyHnoBaHmeM. [Jis
nocjleOgyouMx YYaCcTKOB ©SBaKyalLMOHHEIX yTeM OHUM NPEenCTaBJSnT CcOOO0M NepBUUHHE

VMCTOYHMKIN JIDOCKUMX IIOTOKOB . PacnpeneneHme N JeJIOBEK Ha ydacTKax
i
@OpMMpOBaHMH, VIMEeIMX IMPUHY b n OJIIVHY 1 ; HNPUMHVMaEeTCHA PaBHOMEPHEIM .
KoHcynbTaHnTlnroc
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i i
[losTOMy B HAaYaJIbHEM MOMEHT t Ha KaxIOM BJIeMeHTapHOM YyuacTke HesnbTa 1 ,

0 i
t0
3aHMMAaeMOM [NOTOKOM, [JIOTHOCTBH MOTOKa D ompernesgeTcsa 1o QopMmye:
i
t0 t0
D =N / b x HDenera 1 , den./m2 (Im4.1)
i i i i

IIpy nDaJbHeMIeM IOBMXEHMM JIOACKMX I[IOTOKOB U3 II€PBUUHBIX MCTOUHMKOB IO
oBmyM ydacTKaM IIyTM [IPOMCXOOUT MX ciamsaHume. OOpasyercs obmmil NOTOK, YacTu
KOTOPOTO MMEKT pPa3JIMUHYyl I[IJIOTHOCTbL. I[IPOMCXOIMT BHEPaBHMBAHME IIJIOTHOCTEM
PAasJIMYHEIX YacCTel JIODOCKOI'O IIOTOKa — ero nepedpopmmporsaHme. CienyeT YUUTEIBATH,
YTO ero T'OJIOBHad 4YacThb, MMeolas INepel coOol CBOOOOHBIM NyTh, pacTeKaeTCs -—
JIOOM CTPEMATCH MAOTKM CBOOOOHO NPM MNJOTHOCTM D . 3a mMHTepBasl BpeMeHuM [ejsbpTa t

0
YacTb JIOOEY IEePexXOomUMT C DOTUX BJIEMEHTAaPHHX Yy4aCTKOB Ha [ocJjenyoume u
IPOMCXOOUT M3MEHEHMEe COCTOSHMS JIOACKOTO IIOTOKa, €TI0 IBMXEHUE.
CKOPOCTbL HOBMXEHMSA JIOOCKOT'O IIOTOKa MNpM IJIOTHOCTM D Ha i1-oM oTpeske

i
ydyacTka OyTu k-To BUIa CJeOyeT CUMTATb CJy4YalHOM BEeJIMUMHOM V , VMeolen
D,K
YMCJIOBEIE XaAPaKTEPUCTUKA
MaTeMaTuyecKkoe oxuagaHue (cpegHee 3HayeHne)
\Y =V x (1 —-a x1InD /D ) X m npu D > D ,
D, k 0,k k i 0,k i 0,k
v =V npuy D <= D ; (I14.2)
D, k 0,k i 0,k
cpegHee KBagpaTn4HOe OTKITOHEHMEe
curma (V ) = curma (V ) x (1l - a x1InD /D ), (I14 . 3)
D,k 0,k k i 0,k
rone V n curma (V ) - MaTeMaTMUecKoe OXMIaHMe CKOPOCTM CBOOOIHOTO
0,k 0,k
OBVXeHMSs JuojeM B 1oToke (opm D <= D ) UM ee cCcpenHee KBaIpaTUUHOE
i 0,k
OTKJIOHEHUE, M/MUH.;
D - IpelejyibHOE 3HaueHMe IUJIOTHOCTM JIHOOCKOTO IIOTOKAa, OO HOCTMXEHMSI

0,k
KOTOPOT'O BOBMOXHO CBOOOHOHOE IBMXEHME JIOOeM [0 K-My BUIOY YyTM (IIJIOTHOCTL He
BJIMSET Ha CKOPOCTb IBWXEHUS JIomein) ;

a -  koobdmuMeHT amanTauuMM JHOOEM K M3MEHEeHMSAM IIJIOTHOCTM IOTOKa IpKn
k
OBWXEHUY IO k-My BUIY IIYyTU;
D - B3HaUeHMue I[IJIOTHOCTM JIOOCKOT'O IOTOKa Ha i-oM oTpeske (OenbTa 1)
i
yyacTka OyTM WHMPMHOM b , ues./M2;
i
m - Ko2bbuLMeHT BIMSHMS IpoeMa.

3HaquMﬂHGDGQMCﬂeHHHXﬂapaMeTDOBCﬂeﬂyeTHpMHMMaTbHO abnuue M4.1.

Tabnuua MN4.1
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Bun nyTu, k \ , curma (V ), D a m
0,k 0,k 0,k k
M/MMH . M/MMH . yest. /M2
T'OpPM30OHTaJIbHbI 100 5 0,51 0,295 1

B 3IaHUM

T'OpPM30HTAaJIbHEI 100 5 0,70 0,407 1

BHe 3IO0aHMA

Mpoem 100 5 0,65 0,295 1,25 - 0,05D,
npu D >= 5

JlecTHULIA BHUS3 80 5 0,89 0,400 1

JlecTHMLIA BBEPX 50 5 0,67 0,305 1

<*>[lpu D =9 ven./m2 3HayeHus 4, =V, -Dy, onpeaenatTcs no dopmyne d;

M/MUH.
(cHocka B peg. MNpukaza MUC P® o1 12.12.2011 N 749)

t0 t0
IIpy J0060M BO3MOXHOM 3HaueHUM V Jonn B koJmudyecTee N, HaxojdAmMecs B

i
MOMEHT t Ha 1-oM ©2JeMeHTapHOM ydYacTKe, IOBUTAKLTCH [0 HEMy M HadMHAaoT

0
[IepexOoIUTh Ha NOocCJenyommi ydacTok (i+1) . Ha yuacTox 1 B CBOD0
ouepenb INEePexXOIMT YaCTb JIOAEM C npenenymero (i-1) sjaeMeHTapHOTO ydacTKa U
13 MCTOYHUKA J.

IIo nmnpowmecTeun BpeMeHM [JeisbTa t K MoMeHTy t =t + IesmpTa t TOJBKO
I 0
t0
yacTe Jiuomen N C ydYacTka 1 ycmneer mnepemTu Ha ydacTok (i+l). K sTomy
i,1+1
t0
MOMEHTY BpeMeHu us3s N Joner, OBBULMX Ha ydyacTke 1 B MOMEHT t , OCTaHeTCs
i 0
t0 t0
(N - N ) Joner. VX UMCJIO IIONOJIHAeTCS 3a CUeT JioOey, YCIeBIMX 3a
i i,1+1
t0
3TOT MHTEpBaJl BPEeMEHM [epeMTM Ha Hero C INpensnymero ydacrtka - N u U3
i-1,1i
t0
ucrTouHmuka N . Torma TIJIOTHOCTL IIOTOKA Ha ydyacTke 1 B MoOMeHT t Oyner
j, 1 1

paBHa:

tl t0 t0 t0 t0

D = (N - N + N + N )y / b x IenpTa 1. (I14.4)

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

CxopoCThb OBMXEHMS Jlomel, oOKaszaBWMXCsS Ha ydyacTke 1 B MoMeHT t ,
1

onpenensgeTcs o QopmyJe:

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

10-(2,5+3,75-b,)
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i 0,k k i 0,k

Puc. M4.1. 'ameHeHns coCTOAAHMSA NOTOKa B NocreAoBaTenbHble

MOMEHTLI BpEMEHMU (He NMpMBOAUTCS)

CneayeT yuntbiBaTb, YTO U3BMEHEHME MIIOTHOCTU MOTOKA HAa KaKOOM ydacTke B pasfnnyHble MOMEHTHI
BpeMEHU oTpaXkaeT npouecc nepedopMmpoBaHms pasnuyYHbIX YacTemn NOTOKa, U Kak YaCTHbIA CryyYan, npouecc

pacTekaHna NnoTokKa.

M3meHeHne NAoTHOCTM NOTOKA Ha KaXXdoM M3 3rieMeHTapHbIX y4acTKoB B MnocrefoBaTeribHble MOMEHThI

BPEMEHM 3aBUCUT OT KONMMYECTBA FOAEN, MNepexomsiinx 4Yepes rpaHuulbl Y4acTKOB.

B obwem cny4dae

KONMYeCTBO NI0AEN, NepexoasLUmMX 3a nHTepBan BpeMmeHu [lenbTa t ¢ yyacTka i Ha nocnegywmn yyactok i+1,

COCTaBIdeT:

1 T
]\':.i_l =I‘,‘-"".l -b.l‘s*Ep -At. (n4.6)
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

CkopocThs nHepexoma V yepes  T'PaHMLE
nep

cienyeT INPMHMMAaThL, PYKOBOICTBYACH ClIeOyWVMM @OpMyﬂaMM!

CMEXHBIX BJIEMEHTAPHEIX Yy4aCTKOB

t0 t0
Vv , ecimu D <= D nmpu max V x D =g
i i+l Di, k max
v =<
nep t0 t0
\ , ecyu D > D npu max V x D =g (r14.7)
i+l i+l Di,k max
CrnenyeT ydYMTHBATBL, YTO B TOT MOMEHT BpeMeHM t , Korma IIJIOTHOCTH IIOTOKa
n
Ha ydYacTke 1 gpmocTuriyia MaKCUMAJIbHOM BEeJIMUMHB, Ha BTOT yYaCTOK HE MOXEeT

OPpUMTY HU  OOUH

UeJIOBEK, HM C [IpefuecTByKlero ydacTkKa, HM M3 MCTOUYHMKA. B

tn
pes3yJsbTaTe Iepen Yy4YacTKOM 1 3aIepxmMBaeTcsa COOTBETCTBeHHO [esbTa N "
i-1
tn
IenvTa N Juomeri. B crenyommii MOMEHT BpeMeHu t YacThb JIOOENM C ydacTKa
j, i n+l

i nepexomur
YacTb
y4acTus B I[OMNOJIHEHMM JIOOBMM ydacTkKa 1 B MOMEHT t

CKONMBUIMXCS II€Pel ero TPaHulLeM JIoOey CMOXET [epelTV Ha HeTO.
onpenensgeTcsa QOPMyJION:

Ha yd4YacToOK 1i+l, MJOTHOCTB JIOOCKOT'O IIOTOKAa HAa HEM yMEHBUMTCS U
Hornsa ux

n+1
tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l
IenvTa N / IHenbTa N =D x V x b / D x V x b . (I14.8)
i-1 7 i-1 i-1 i-1 ] ] ]

(4. 4)|

E OPMY JIBL

- I(H48)I IIOJIHOCTBIO OIIMCEIBAKT COCTOAHME JIIOICKOI'O IMOTOKa

Ha BJIEMEHTAPHEIX ydaCTKaX M MX I[IepeXOonel B IIOCJIeHOBaTEJIbHEIE MOMEHTEl BPEMEHNM.

COBOKYIIHOCTB 3HAUEeHUN pacueTHOT'O BpEMEHN SBakKyauumn,

TTOJIYYEHHBIX

npu

PasIMUHEIX 3HAYeHUsAx V , bopMmpyeT sMIMpMUECKOe paclpelejieHMe BepPOsSTHOCTEN

0,k
3HaueHur SUM t [Io sTOMy paclrpenesieHno
P
BPpeMeHU BaBeplleHMs SBaKyaluy, COOTBETCTBYyKlIlee BepPOSTHOCTM P (t )

p.%B

cirenyer paccuuTeBaThH

3HaUeHNe

= 0,999.
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MpunoxeHue N 5

k pyrkram 1d, (1] MeToauku

OAHHbIE
AnA ONnPEAENEHNA PACHETHOIO BPEMEHW 3BAKYALINKA

(B pea. MNpukaza MUC PO ot 12.12.2011 N 749)

1. 3HaueHne BpemeHN Hadyana asakyaunn Ly (C) Ans nomelleHns ovara noxapa criedyeT onpeaensTh

no gopmyne:
(8 pea. Npukasza MYUC P® o1 12.12.2011 N 749)

tys =5+0,01. F
(8 pea. Mpukaza MYUC PO ot 12.12.2011 N 749)

rae F - nnowagb nomelleHus, m2.
(8 pea. Mpukaza MYUC P® ot 12.12.2011 N 749)

[nsa octanbHbIX NOMELLEHUA 3HA4YeHuEe BpemMmeHn Ha4arna 3BaKyauuun tHE cnenyeTt onpenendatb no

Tabnuue M5.1.
(8 peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

Tabnuua NM5.1

N Kiracc GyHKLUMOHAJIBHOM ITOXAapPHOM 3HadueHMe BpPEeMeHM Hauala
n/n ONAaCHOCTM BIOaHUM U XapaKTepUcTuka sBakyauum Jjoner t , MHUH.
KOHTMHI'E€HTAa JIomen HD
3IaHus, 30aHMsa, He
oOopyLnOBaHHLEE oBopynOBaHHbIE
CUCTEMOU CHUCTEeMOM
OIOBELEeHUS U ONMOBEUEeHUI U
yIpaBJIeHUs yIIpaBJIeHUA
SBakKyaluen Jionen SBaKyaumuen
Jonen

I - II |IIT -V
TUa TUa

1 [Vcxmouen. - Ipuxkas MUC PO or 12.12.2011 N 749

2 |TocTuHMIE, OOMEXUTUS, CIaJIbHBE 3,0 2,0 6,0
KOpIlyCa CaHaTOPMEB M IOMOB OTIHIXA
obmero Tuna, KEeMIMHTOB, MOTeJIel U
[IaHCMOHATOB . KMIBUE MOTYT
HaxOOUTbLCS B COCTOSHMUM CHa ¥ He
IOOCTATOYHO SBHAKOMEI CO CTPYKTYPOM
5BaKYaLMOHHEX NyTel U BBIXOIOB

3 |3maHua 3peNMUHEIX ¥ KYyJIbTYPHO- 3,0 1,0 6,0
[IPOCBETUTEJIBHEIX YUYPEXIEeHMI; 3IaHUSI
opraHmMs3aluy IO OOCIHYyXMBaHMUIO HaCeJIeHUS
(P4, ) . lloceTuTenu HaAXOOATCS B
OOIPCTBYWIWEM COCTOSHUM, HO MOTYT OHTH

KoHcynbTaHnTlnroc
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He 3HaKOMEl CO CTPYKTYypOM
5BaKyalMOHHEIX IIyTelM I BEIXOIOB

4 |3maHMsa HayUHBIX ¥ 00pas30BaTeJIbHBIX 3,0 1,5 6,0
YUPEXIEeHNM, HayYHHX M NPOEKTHHIX
opTraHM3aumi, OPTAaHOB yIpPaBJIEHUS
YyUpexIeHmin . loceTnTeNM HaxXOOATCS
B BOOPCTByIEM COCTOSHMM UM XOPOLO
3HAKOMEI CO CTPYKTYPON SBaKyalLMOHHEIX
nIyTelr ¥ BBIXOIOB

2. MpuHUMNbI COCTaBMNEHNS pacHETHON CXeMbl 3BaKyaLuu.

PacueTHasa cxema 9Bakyauum npeacTaBnser COOONM OTAENbHO  BbIMOMHEHHYID, WAM  BO3MOXHO
HaHECEHHYI0 Ha NMaH 34aHns CXemy, Ha KOTOPOW OTPaKeHbI:

KOMMYECTBO MOAeN Ha HadvamnbHbIX y4acTkax - UCTOYHMKaxX (npoxodbl mexgy pabodvmu mectamu,
obopyaoBaHuemM, psgamu Kpecen u T.M.);

HanpaBrieHne ux OBWKeHUsa (MapLipyThl);

reomeTpuyeckne napaMmeTpbl y4acTKOB NyTu (4NMHA, WNPWHA) U BUAbI yHACTKOB MyTU.

PacueTHaa cxema aBakyauum OOIDKHA yYMTbiBaTb CUTYauMIO, MPU KOTOPOM XOTS Obl OOMH YenoBek
HaxoauTcsa B Hanbonee yganeHHOM OT BbIXOAa U3 34aHUSA, COOPY>KEHUS UMM CTPOEHNS TOYKE.

MyTn oBMXXeHWA NOAen 1 BbIXo4bl BbICOTON MeHee 1,9 M 1 wnpuHO MeHee 0,7 M Mpu COCTaBfiEHUU
pacyeTHON CXeMbl 3BaKyaLuUn He yYUTBIBAIOTCS, 3@ WCKIIOYEHWEM Cry4yaeB, YCTAHOBIEHHbIX B HOPMAaTUBHbIX
OOKyMeHTax Mo noxapHoun 6e3onacHoCTy.

(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)

PaccmoTpeB KOnM4ecTBO MIOAEN Ha HavanbHbIX y4acTkax MyTu, cnegyeT OnpeaenvTb HanpasreHue ux
OBWXeHWs. YCTaHOBMEHLI crieaylolmne Habnogaemble npaeuna Bblibopa NiOgbMU HanpaereHus (MapLupyTa)
OBWKEHWS Npuy 9BaKyaumu:

a) ABWXKEHWE N0 TOMY NyTW, KOTOPbIM f0AM Nonanu B 30aHne;

0) wvcknoveHne nyTen ABWXKEHMS, NPOXOAAWMX psSaoM C 30HOW TOPEeHWs, XOTA  Mogu  MOryT
3BaKyMpoBaTbCs Yepe3 3a4bIMIIeHHbIE KOPUAOopPbI;

B) BNsiHMe nepcoHarna. B obLecTBeHHbIX 34aHMsIX, Kak NpaBuio, MOCETUTENU Mpu noxape cregyloT
yKa3aHusIM nepcoHana, gaxke ecnm 3Ty yka3aHus He COOTBETCTBYIOT ONTUMAIbHbIM;

r) Npy 3BaKyauum C NepBOro aTaxa - ABMXKEHUE K OTKPbITOMY BbIXOAY HapyXXy U3 34aHUS;

[) CrOXXHasi TOrMcTnYecKas 3aBUCUMOCTb, OMMCbIBaloLWas BbIOOp BbixOda C dTaka 3puTernbHOro 3ana
Gucfiss]
€) Mpu NPOYMX PaBHbIX YCITOBUSAX - ABWXKEHME K Brivbkanwemy Bbixoay.

Kpowme Toro, nmetomecs: gaHHble NokasblBaloT, YTO hakTopom BbiGOpa HanpaBneHus MoXeT OblTb MEecTo
MapKOBKM NMMYHOIOo aBTOMOOMNSA, MECTO BCTPEYM YNEHOB ceMby 1 T.N. OnpegeneHne WWpVHbI NYTU Bbi3blBaeT
3aTpyAHEHME TONbKO NPU BbIXOAE MoAen Ha y4acToK "HeorpaHMYeHHON" WWPKWHbI, Hanpumep B BecTubionb. B
Takom cry4vae wupuHa notoka (b) 3aBucut ot konnyectea nogen (N) n gnvuel (1) yyactka: b =4 m npu N < 100
yen. nl <=6 m; b =6 M- B oCTanbHbIX CRy4yasx.

CornacHo gaHHbIM HaTypHbIX HabNOAEHMI YCTaHOBIEHO, YTO NMOBOPOTLI MYTU HE BNUSIOT Ha napameTpbl
OBWDKEHWS NIOOCKOro noToka.

Onpegenenne gnvHbl (BOOMb OCKM MyTW) OTNMYaeTCA AMs FOPM3OHTamNbHbIX M HAKMOHHbIX nyTen. K
HaKIMOHHbIM MyTSIM OTHOCSITCA NecTHUUbl M naHdycbl. CBobogHas WMpuHa b HAKMOHHOro nyTW, Hanpumep
NEeCTHUYHOTO Maplua, NPUMHUMAaeTCs B CBETYy: OT Mepwun A0 CTeHbl. [nuHa HakmoHHoro nytu L
NMPVHUMAETCS MO UCTUHHOMY €ro 3HaYeHU. OTaXHble U MeXOydTaXHble MIOWaAku B Lensx YNPOLWEeHUs u
obneryeHVs BbIYMCNEHUI, yUMTbIBast MX HeBOMblUME pasMepbl Y MEHbLUYHO CHOXHOCTb OBVWXXEHUS MO HUM B
CPaBHEHUN C MNECTHUYHBIMW MapLlamu, OOMycKaeTCA OTHECTW K HaKMOHHbIM MyTAM. Torga cpegHasd AnvHa
HaKITOHHOIO MyTK B Npedenax O4HOro aTaxa, C y4eTOM ABWKEHWs MO NioLagkam, COCTaBuT:

IOJIT OBYXMaplUeBBEX JIECTHMUL, L = ———-————--- ,
cos anbba

KoHncynbtantlnioc
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roe L' - ropusoHTaneHas npoekuuns AnuHbl HaKNOHHOO NyTu, M;

anbda - yron HaknoHa K ropusoHTy;

He Jonyckas Cepbe3HOW MOrpeLuHOCTW, ANUHY NyTWU MO ABYXMapLUeBOW NECTHULE MOXHO NpUHUMaTb
paBHOW ero yTpoeHHou BbicoTe H, T.e. L =3 - H;

IOJIS TPpexMapleBHEX JIeCTHUL, L = ———-—-—-----— + ———————— + L" + 4 x b.
cos aJnbbda cos anbda

Puc. 15.1. PacyeTHasa gnvHa Nyt No NecTHULE:
a - AByxMapLueBas NectHuua; 6 - TpexmaplueBasi nectHmua
(He npuBoauTcs)

MaHgycbl, ecnn Ux HaKMoH He3HaynTeneH (MeHbLe 1:8), MOXXHO OTHOCUTL K FOPU30OHTarnbHbIM NYTAM, Npu
Bonee 3Ha4YMTENbHbBIX HAKMOHaX - K NecTHMUaM. [rinHa HaknoHHOro NyTH Takke onpeaenseTcs no ero ocw.

MyTn gBMXeHusa B npegernax 34aHWs OObIMHO MepecekaloTCsl ABEPHbIMW MpoemMamu, AeKOpaTUBHbLIMU
noptanamu, VMEIT CYXXEHWS 3a CYeT pas3fU4YHbIX apXUTEKTYPHbIX WAM TEXHOMOrMYEeCKUX 3rEeMEHTOB,
BbICTYNaOLWMNX U3 MIIOCKOCTU OrpaXaeHWn. Takme MeCTHble CYyXeHUS He3aBUCMMO OT WX Xapaktepa B
JanbHeuweM HasbliBalOTCA NpoemMamu WnpunHon b. innHa nyty L B npoeme MOXeT He Y4YuMTbiBaTbCH, €Cnn OHa
He npesbiwaeT 0,7 M, T.e. ANVHbI OQHOMO LWara, B NPOTMBHOM Criyyae [ABWXeHue B Mpoeme cnegyet
paccmaTpvBaTh Kak ABWKEHME Ha CaMOCTOATENbHOM PacYeTHOM y4acTKe ropn3oHTanbHOro nyTw.

JleCTHUYHBIE KNETKN ABNAOTCA LEHTPaMM TATOTEHUS MIOACKUX MOTOKOB (4NS MEepBOro 3raxa - BbIXoAbl
HapyXy), Ha Bxode B KOTOpble 3aKkaH4YMBaeTCs BTOPOW 3Tan 3Bakyauuu. [103TOMy pacyeTHble CXeMbl
uenecoobpasHo COCTaBnATb ANA KakOOW YacTu 3Taxa, MO KOTOPOW Jfl0AM  9BaKyupyrTcd 4depes
NPeoyCMOTPEHHYI0 ANS HUX JIECTHWYHYI0 KNneTky (BbIXod Hapyxy). Ha npvBedeH npumep
COCTaBMEeHUs pacyeTHOW CXeMbl 3BaKyaUuMmn Nogen No YacTun 3Taxa 40 BXOAa B NIECTHUYHYHO KIeTKy.

Puc. II5.2. [puMep COCTaBJIEHMS PaCUETHOM CXEeMbl 3BaKyalLun
JIomel o 4YacTu sTaxa OO BXOHa B JIECTHUUHYID KIIETKY:
N - KOJIMYEeCTBO Jomel; b - mmMpuHa; 1 - »OJIuHa;
b - mmpmHa npoema (He NPUBOIMTCS)
0

B 3puTesibHbIX 3arax C MNOCTOAHHbIMM MeCcTaMu And noceTuTenemn pacnpeneneHue niogen no
HanpaBlneHnaM OBMXeHUA K 3BakKyaluMOHHbIM BblXO4aM MNOKa3aHO Ha bMC. |-|5.3 n r|54|

Puc. M5.3. MapwpyTtnsaums ABUXEeHUS NoACKUX NOTOKOB
npuv aBaKyaLun N3 3puterbHbIX 3arnoB ¢ 60KOBLIMU (MPOAOSBHBIMM)
npoxogamu (He NpUBOANTCA)

Puc. M5.4. MapwpyTnsaums ABUXKEHUS NIOACKUX NOTOKOB
npuv 9BaKyaumun 13 3puTeribHbIX 3arnoB ¢ NnonepeyHsIM NPOXoaoM
(He npuBoOaUTCA)

Ecnn B panbHenwvMm nogn  BbIXOOAT B d)0|7|e unM BecTUGNb, T.e. yepe3 nomMewleHnda, He
orpaHuymBarwLlne, Kak Kopunmaop, WUPUHBI NHOOCKOro noTokKa, TO pacnpeneneHue IACKUX NMOTOKOB MeXay
BO3MOXHbIMWA  3BakKyalUMOHHbIMW BbiIXO4aMW, Korga OHU He 6ﬂOKMpOBaHbL npouncxoanT cornacHo

3aKOHOMEPHOCTSAM, NPUBEAEHHbIM Ha puc. [15.5, 3, E

Puc. II5.5, a. UYmcio spureien
¥ BHIOOP BEHIXOIAa IIPM B3BakyallMy B IOBe JIeCTHUYHEE
KJIETKM JIMOO B IBE OTKPEITEIE JIECTHMILBE MJIM B IBa BEIXOIOA
n3 3HaHua: N - ofllee KOJIMUECTBO 3BaKyUPYOUMXCH;
N - uUmMCJIO 2BaKyMPYHOUMXCs depes OJIVKHUM BBIXOI;
1
N - uUKMCJIO 2BaKyMPYWOIMXCsS dYepes IajIbHUM BBIXOI;
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2
1l - mnuHa nyTtM no OIMXHeTo BeXOHa; 1 - OJMHA
1 2
IyTM OO HaJibHeI'O BHXOIa (He MIPMBOOMTCS)

Puc. II5.5, ©. Uucio spureneiu,
SBAKYyMPYRIMXCS IO OTKPHTOM JiecTHUle: N - ofbmee
KOJIMUECTBO 3BaKyupyoumxcs; N - 4YMCJIO 3BaKyMPYOIMXCSI

1
IO OTKPBITOM JIeCTHMLEe; 1 - IOJMHa OYyTM OO OTKPBITOM
1
JiecTHMUB,; 1 - OJMHA IOYyTM IO BEXOIA Ha JIECTHUYUHYIO
2
KJIETKY (He NPMBOIUTCAH)

3. Mpn ogHOpOAHOM coCcTaBe NIACKOro NoToka rpynn MobunbHocTn M2, M3 n M4 3HadeHnss BenuunH D,
V 1 q cnegyeT NnpyHMMaTh B COOTBETCTBUM C AaHHbIMK fabnuupl 115.2.

Tabnuua N5.2

Pac4yeTHble 3HauYeHnss napameTpoB Ang rpynn ModunsHocTn M2 - M4

I'pynna Bun nyTtum
MOOWMIIb—
HOCTU D, TOPUBOHTAJILHEI | JIECTHMLIA BHUS JleCTHULIA MaHOoyCc BHUS3 NaHmgyC BBEPX
M2 /M2 BBEPX
vl ql VI ql VI q VI ql vl q/
M/MUH . M2 /M M/MUH . M2 /M M/MUH . M2 /M M/MUH . M2 /M M/MUH . M2/
X MUH . X MUH. X MUH. X MUH. X MUH .
&Z 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 0,25
0,05 | 30,00 1,50 30,00 1,50 |20,00 1,00 |45,00 2,25 25,00 1,25

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

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

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

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

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

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

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

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

0,9 10,93 9,84 10,61 9,55 6,32 5,68 12,27 11,04 7,54 6,79
&3 0,01 70,00 0,70 20,00 0,20 25,00 0,25 105,00 1,05 55,00 0,55

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

0,1 70,00 7,00 20,00 2,00 25,00 2,50 105,00 10,50 55,00 5,50

0,1 53,50 10,70 20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11

0,3 |43,57 13,07 |[16,67 5,00 |17,05 5,12 | 65,70 19,71 | 35,59 10, 68
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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
Y| 0,01 |60,00 0,60 - - - - 115,00 [ 1,15 40,00 0,40
0,05 |60,00 3,00 - - - - 115,00 [ 5,75 40,00 2,00
0,1 |60,00 6,00 - - - - 115,00 [ 11,50 [ 40,00 4,00
0,2 |50,57 10,11 - - - - 99,65 19,93 |35,17 7,03
0,3 |40,84 12,25 - - - - 79,88 23,97 | 28,36 8,51
0,4 |33,93 13,57 - - - - 65,86 26,34 |23,52 9,41
0,5 |28,58 14,29 - - - - 54,98 27,49 |[19,77 9,89
0,6 |24,20 14,52 - - - - 46,09 27,65 |16,71 10,03
0,7 |20,50 14,35 - - - - 38,57 27,00 |14,12 9,88
0,8 [17,30 13,84 - - - - 32,06 25,65 |11,88 9,50
0,9 |14,47 13,02 - - - - 26,32 23,68 9,90 8,91
MpumeyaHue:

M2 - HemoLllHble NoaM, MOOUIBHOCTb KOTOPbIX CHWXEHa Wn3-3a CTapeHua opraHmn3ma (VIHBaJ'IVID,bI no
CTapOCTl/I); MHBanNnAbl Ha NpoTe3ax; nHBanunabl C HeoCTaTkaMn 3peHusd, Nonb3yrLinecd benon TPOCTbIO; noan
C NCUXNYECKNMU OTKITOHEHNAMMU;

M3 - nusanugsl, ncnonb3ywwimne npu aBmxeHnn OonosiHNTe 1bHbI€ ONOpPbIl (KOCTbIJ'Il/I, I'IaﬂKVI);

M4 - nuBanugbl, nepegsuraroinecs Ha Kpecrax-Komndackax, npnBoaMMbIX B ABUXEHNE BPYYHYIO.

4. Mnowagb FOpVI3OHTaJ'IbHOl7I npoeKkunn 4YerioBeka f, M2/uen., npuHMMaeTcAa B 3aBUCMMOCTU OT COCTaBa
nogen B NoToke B COOTBETCTBUM C npunBeaeHHbIMN HUXE OaHHbIMW.

Puc. M5.6. MNnowagb ropusoHTanbHOW NpoeKkumm Yyenoseka:
a) pac4yeTHas; 6) gencTBuTenbHas (He NPUBOANTCSA)

Pa3Mepr noaen N3MeHATCS B 3aBUCUMOCTU OT CbVI3VI'-IeCKl/IX OaHHbIX, BO3pacTa un ogexnbl. B rabnuuax

[05.3, [05.4, N5.9 v Ha bucyHke [15.7 npuBOAATCA YyCpedHEHHble pasMepbl JoAeit pasHoro BoapacTa, B
pasnuM4yHON ofdexae M C pasnuyHbiM rpy3oM. [lpy 3TOM npuBedeHbl 3HAYeHUs MIoWaan rOpU3OHTarbHON

npoekunn nHiBannaoB ¢ HapyweHnem onopHo-ABUraTesribHOro annaparta.

Tabnuua M15.3

MnoLann ropusoHTanbHON NPOeKLUMN B3pOCHbIX noaei

[ | I | 1
Tun omexIsl | llmpuHa a, M | TojumHa C, M | IInomwans PopM3OHTaanOI71|
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npoekumy, M2/4er.
JIeTHAS 0,46 0,28 0,100
BEeCeHHe-0OCeHHAS 0,48 0,30 0,113
3YMHA I 0,50 0,32 0,125

Mnowaan rOpVI30HTaJ'IbHOl7I npoexkuunn neten n noapoCTKOB

Tun onmexnsl Bo3pacTHBle I'PYINIEL
mIlanua st cpenHsas cTapuas
no 9 Jser 10 - 13 gser 14 - 16 jer
IOOMamHAg OIeXIa 0,04 0,06 0,08
OOMAalHaa oIexIa CO MKOJILHOMT 0,07 0,10 0,14
CYMKOM
yIAMUHAS omexmna 0,09 0,13 0,16

Puc. IM5.7. MNMnowagb ropn3oHTanbHON Npoekuuun nogen
C pasnnyHbIM rpy30M (HEe NPUBOAMUTCS)

MOOUMNBHOCTLIO, M2/4ern.

Mnowaab ropusoHTanbHOM NPoOeKL MM ntogen ¢ orpaHNYeHHon

Tabnwuua 5.4

Tabnuua N5.5

HageXxHasa npaBoBas nogaepxka

www.consultant.ru

3O0pPOBHE Crnemnele C mopaxeHMeM ONOPHO-IBUIATEJIbHOT'O allapaTa

Jonu, cia-

Socuslamme, nepenBu— |NepenBu- |[IepenBu— |NepenByr- |TPAaHCIOP- |TpaHClIop-—

C orpaHu-— ramumMecs |raomyecs |ranmmecs |ramommMecs |TUpyeMble | TUpyeMble

YeHVEeM yM-— tes C onmHOU C IOByMA Ha Ha Ha

CTBEHHOM OOIOJIHM - |IOOMNOJIHM— |IOIOJIHM- [KpecJjax- |HOCHMIIKax |KaTajlkax

nedaresb-— TEJIbHEIX TEeJILHOM TEJILHEIMUM | KOJISCKAaX

HOCTU orop oInopon ornopamm

1 2 3 4 5 6 7 8

PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK

(He npmBO- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu-

OUTCsd) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH)

cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa

(He npmBO- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu-

OUTCsd) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH) BOOMUTCH)

a = 0,28 a =20,72|a = 0,40|la = 0,50fa = 0,50|a =10,80b = 0,50|b = 0,75
1 2 3 4 5 1 2

c = 0,46 c =20,82(c =0,75|c =0,65[c =0,90|c =1,20|le = 2,10|le = 2,10
1 2 3 4 5 1 2

f =20,10 f=20,40 (£ = 0,25 |£f =0,20 |£=0,30 [£=20,96 |£f=1,05 |f = 1,58
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pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB A P

(hYHKLMOHANbHOW NOXapH...

4. BpeMsa 3amepxxkm t OBMXEHMUS Ha ydacTke 1 m3-3a obpasoBaBlerocsd
3
CKOIUJIEHMSA JHOOEM Ha TI'PaHMLeEe C [ocjenymuyM ydacTkoM (i+l) onpepesgeTcsa 1o
dbopmysie:
1 1
t=Nxfx (-—m-—--7--"--"""- - ——————- ), (I5.1)
q x b g x b
npu D=0, 9 i+l i i
roe N - KOJIMYECTBO JiOOeN, ued.;
f - njomanbs TOPMBOHTAJIBHOM MNPOEeKLUUM, M;
q - MHTEHCUBHOCTBL HIBMXEHMUS uYepes ydacTok i+l npm nmorHoctm 0,9
npu D=0,9
n 6ojee, M/MuH.;
b - umMpMHa ydacTka, M, IIPM BXOXIEHMM Ha KOTOPHM 00pa30BajioCh
i+l
CKOIUJIEHME JIoOeN;
q - VMHTEHCUBHOCTL IBMXEHMS Ha ydyacTKe 1, M/MMH.;
i+l
b - mmpmHa npepmecTByOMEro ydacTka i, M.

i
BpeMsa CymeCTBOBAHMS CKOIJIEHUS T Ha yJacTKe 1 omnpemesiseTcs Mo GopMmyJie:
CcK

(I15.2)

PacueTHOE BpeMA SBakKyaluyM 110 y4aCTKY i, B KOHIIe KOTOPOIT'O Ha I'paHuLe C

yyacTkoM (i+1l) ofBpaszoBajioCch CKOIUJIEHME JIoIel, PaBHO BPEMEeHU CyLeCTBOBAHUSA

CKOILJIEHUA t . PacueTHOE BpeMsda SBaKyaumum 1o y42acTKy i OOoIIyCcKaeTcda
CK

onpenessTbs 10 bopMyJie:

1
i
t -— + t . (I15.3)
i v 3
i
MpunoxeHne N 6
K MeTogmku
MOPAOOK

MPOBEOEHNA PACHETA N MATEMATUYECKWE MOLENW ONA ONPEOENEHNA
BPEMEHW BITOKMPOBAHWUA MYTEN 3BAKYALIMM OMACHbIMW
SAKTOPAMU MOXKAPA
(B peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

|. Mopsagok npoBefeHus pacyeta

MpounsBoauTcs aKCNepTHbIM BbIGOP CLUEHapUsi WU CLEeHapueB Moxapa, Mpu KOTOPbIX OXuAarTcs

KoHcynbTaHnTlnroc
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Hauxyalwimne nocnenctsnd AnAd Haxoadauwmxca B 3gaHnum niogen.

(DOpMyJ'IVIpOBKa cueHapua pa3BnUTuA noxapa BKro4aeT B cebs cnenywuie atanbl:
Bbl60p MeCTa HaxoXxaeHuA nepBoHa4varibHOro o4ara rnoxapa u 3aKOHOMepHOCTeI2 €ro pa3BunTuA,

3agaHve pacuyeTHon obnactu (BblbOp paccmaTpvBaemoln Mpu

pacdyeTe CUCTEMbI MOMeELLEeHUN,

onpeaeneHne ydmtbiBaeMblX Npu pacyeTe 3J1IeMEHTOB BHyTpeHHeVI CTPYKTYpPbI NoMeLLEeHWI, 3agaHne COCTOAHNSA

npoemoB);

3afjaHvie napameTpPOB OKPYXXaloLLEN CPebl U HavanbHbIX 3HaYEHWUIn NapamMeTPOB BHYTPU NMOMELLIEHUIA.

BbiGop MecTa HaxoxXaeHUsa odara noxapa npPOU3BOAMTCA SKCMepTHbLIM nyTem. lNpu 3TOM y4uuTbIBaeTCA
KOMMYECTBO rOPIOYE Harpysku, €e CBOWCTBA M PacronoXeHue, BEpPOATHOCTb BO3HUKHOBEHUS MoXapa,
BO3MOXHas AMHaAMMKa €ro pasBUTUSA, PacrioNnoXeHne aBaKyaLNoHHbIX NyTel U BbIXO0B.

Haunbonee yacto npy pacyeTax paccMaTpuBalOTCA TPU OCHOBHBLIX BWAA pasBUTUA Moxapa: Kpyrosoe
pacnpocTpaHeHue noxapa no TBep/Ioi roproveit Harpyske, NMUMHENHOe pacnpocTpaHeHWe noxapa Mo TBepaoit

roproqe|7| Harpyske, HeyCtaHOBuMBLLEECA ropeHne roproqelh XNOKOCTU.

CKOpOCTb BbIrOpaHNA ONA 3TUX CrlydaeB onpenendaeTca d)opmynaMM:

r
2 2
ncu X IM Xx v X t - IOJa KpyTOBOI'O pPacCHpPOCTPaHeHMs Ioxapa
ya
ncu X 2 Xx VvV X t X b - mna JImMHeMHOTO pacnpocTpaHeHus noxapa (I16.1)
ya
ncm = <
/t
ncu x F x /--— - @Oja HeyCTaHOBUBHLETOCHa ropenusa I'K,
yI / t
\/ cT
L
Tae Icu - yOeJjibHasd CKOPOCTb BHIOPaHMA (IJIA XUIKOCTEM yCTaHOBUBLWIAACH),
YR

xkr/ (c x M2);
CKOPOCTL PaCHOpPOCTPaHEHUd IJlaMeHu, M/C;

<
|

b - mmpuHa [OOJIOCHE TOplUey HaATPy3KM, M;

t - BpeMs cTadunmsauuy TOPEeHMs Iopldel XUIKOCTHU, C;
cT

F - momans ouara noxapa, M2.

C yyeTom [AaHHOTO MPUIOXEHUsI BblOMpaeTcs MeTon MOoAenupoBaHusi, hopMynmpyeTcs
mMaTemaTnyeckasi Mofeslb, COOTBETCTBYHOLLAs JaHHOMY CLieHaputo, U MPOM3BOAUTCS MOAENUPOBaHME AUHAMYKM
pa3BuUTUsi Noxapa. Ha ocHoBaHMK NOMyYeHHbIX Pe3yrbTaToB PacCYMTLIBAETCS BPEMS OOCTUKEHUS KaXabiM U3
onacHbIX haKTOPOB Moykapa NpeAeribHO AOMYCTUMOrO 3HAYEHNS Ha NMyTAX 3BaKyaLuu.

Kputnueckoe BpeMsi Mo KaxkaoMy U3 onacHbiX hakTopoB Noxxapa ornpeaenseTcs Kak Bpemsi OOCTUKEHUS
3TUM (haKTOPOM NpenernbHO AOMYCTMMOro 3Ha4YeHWsl Ha NyTsX 3Bakyauuu Ha BeicoTe 1,7 M OT nona.

MpenenbHO fOMYCTVMbIE 3HAYEHUST MO KaXKZAoMY M3 OnacHbIX (DaKTOPOB MnoXKapa COCTaBIISAoT:

(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)
no noBbIeHHoW TemnepaTtype - 70 °C;

(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)
no TennoBomMy NoToky - 1400 B1/m2;

(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)

no notepe BuanMocTy - 20 M (ans crnyyasi, korga oba ropnsoHTanbHbIX JIMHENHBIX pasMepa MoMeLLeHUs!
MeHblie 20 M, npedenbHO AOMyCTUMOE PacCTosiHMe Mo MoTepe BUAMMOCTY CrieqyeT MpuHUMaTb pPaBHbIM

HanbonbLleMy ropu3oHTarIbHOMY JIMHEAHOMY pasmepy);
(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)

Mo MOHMKEHHOMY cofepaHuto kucnopoga - 0,226 kr/m3;
(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)

Mo KaXXaoMy M3 TOKCUYHbIX ra3oobpasHbix npoAdyktoB ropenHuss (CO2 - 0,11 kr/m3;
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CO-1.16-107 kr/m3; HCL —23-107 kr/m3).
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

Heobxoanumo 0TMETUTb, YTO NPU UCNONb30BaHUKN NONEBOM MOAENW onpeaeneHne KpUTUYECKOro BpeMeH!
UMEET CYLLEeCTBEHHbIE OCODEHHOCTW, CBSA3aHHbIE C TEM, YTO KPUTUYECKOE 3HayYeHMe B pasfMyHbIX To4Kax
nomelleHns OOCTUraeTcsi He OfHOBPEMEHHO. [ns MnOoMeLlleHWA C COU3MEePUMbIMUM  FOPU3OHTasbHbIMK
pasmepamMu KpUTUYECKOE BpEeMsi OnpedensieTcsds Kak MakcMMarbHoe W3  KPUTMYECKUX BpPeEMeH Ans

3BaKyaLMOHHbIX BbIXO40B U3 AaHHOIo nomMeLlleHnsa (BpeMﬂ 6J'|0KI/IpOBaHI/IF| nocrnegHero BbIXO,EI,a).
OnpenensgeTcs BpeMs OJIOKMPOBaHMSA t

on
r 1
| 0 |
| I.B. T T.T 2 T.n.|
t = min <t , £, t , £, t >. (I16.2)
o1 | Kp Kp Kp Kp Kp |
L d

II. Knaccudumkaums n obnacte NpUMeHeHNs METOL0B
MaTeMaTM4eCcKoro MoAenMpoBaHna noxapa

Ons onucaHua TepmorasogMHamMUYeCcKMx napameTpoB MoXapa MPUMEHSIIOTCA TPWM OCHOBHbIX TPYMMbl
OETEPMUHNCTUYECKMX MOAENEN: MHTEerpasnbHble, 30HHbIE (30HaNbHbIE) 1 MONEBLIE.

Bbibop KOHKpeTHOM Mogenu pacyeTa BpemeHu BrIOKMpOBaHUA MyTen 9Bakyauun crnegyet OCYLIEeCTBNSATb
ncxogs U3 criefQyoLmx Npesnochsiok:

WHTErpanbHbIi METOA:

ONS 30aHUA, cogepKallmx pasBuUTY0 CUCTEMY MOMELLEHU Manoro obbema MNpoCTOM FeOMETPUYECKOMN
KOHpurypaumm;

ONS NOMELLEeHUN, TOe XapaKTepHbI pa3Mep ovara noxapa COM3MEpPVMM C XapakTepHbIMW pa3mepamu
NMoMeLLEeHMS 1 pa3mepbl MOMELLEHNS COM3MEPUMBbI MeXay COBoM (NMMHEeNHbIE pasMepbl NOMELLEHNS OTNMYaloTCs
He B6onee yem B 5 pa3s);

ANS npeaBapuTeNbHbIX PACYETOB C LENbHo BbIABNEHNS HaMboriee onacHoOro cLueHapus noxapa;

30HHBbIV (30HANbHbIN) METOA:

O515 NOMELLEHNA N CUCTEM MOMELLIEHNA NPOCTOM reoMeTpUYeckon KoHdUrypauum, SIMHEWHblE pa3Mepbl
KOTOPbIX COM3MEPUMbI Mexay co00M (NTIMHENHbIE pa3Mepbl MOMELLEHMS OTNINYaloTCsl He Gornee 4Yem B 5 pas),
Korga pasMep oyara noxapa CyLeCTBEHHO MeHbLUe pa3mMepoB MOMELLEHUS;

Ans pabounx 30H, PacNONOXEHHbIX HA Pa3HbIX YPOBHAX B Npedenax OA4HOrO MOMeLLeHWUst (HaKMOHHbIN
3puTenbHbIN 3an KMHOTeaTpa, aHTPeconun 1 T.4.);

NnoJsieBon MeToA;:

ONs MOMELLEHMN CMOXHOW TeoOMETPUYEeCcKOrM KOHdurypaumm, a Takke MOMeWeHun ¢ Bonblmm
KONMMYEeCTBOM BHYTPEHHUX nperpag (atpuymMbl C CWUCTEMOW rameped U1  MNpUMbIKAIOWMX KOpuOopoB,
MHOFOYHKLIMOHAbHbIE LIEHTPbI CO CIOXHOW CUCTEMON BEPTUKANbHBIX Y TOPU3OHTarbHbIX CBA3EN U T.4.);

ANS NOMELLEHN, B KOTOPbIX OOUH U3 TEOMETPUYECKNX pa3mepoB ropasgo 6onblie (MeHbLue) ocTarnbHbIX
(TOHHenwu, 3aKkpbiTble aBTOCTOSAHKM BONbLUON Nnowaan n T.4.);

ANS MHbIX CNyYaeB, Korda MpMMEHUMOCTb UMM MHAOPMATUBHOCTb 30HHBLIX W MHTErpanbHbIX Mogeneu
Bbl3blBA€T COMHEHMEe (YHUKamnbHble COOPYXXEHMWS, pacnpocTpaHeHMe noxapa Mo dacagy 3gaHus,
HeobxoaMMOCTb yyeTa paboTbl CUCTEM MPOTMBOMOXAPHOW 3alUThl, CMNOCOOHBLIX Ka4YeCTBEHHO W3MEHWUTb
KapTMHY noxapa, u 1.4.).

Mpn ncnonb3oBaHUM MHTErPanbHOM 1 30HHOW MoAenen Ana NOMeELEeHUs, OguMH U3 JIMHENHbLIX pasMepoB
KoToporo 6onee 4yem B NSTb pa3 NpeBbIWaeT XoTs 6bl OAMH N3 ABYX APYIUX JIMHENHbIX pa3mMepoB, HeobGXxoaumo
3TO NOMeELLEeHNe AEeNUTb Ha y4acTKun, padmepbl KOTOPbIX COM3MEPUMbI MEXAy COOON, N paccmaTpmBaTtb y4acTKu
Kak oTAenbHble MOMeLleHus, cooblialwmuecs npoemMamu, nnowanb KOTOpbIX paBHa MIoOWaan CevYeHus Ha
rpaHuue yyacTkoB. Mcnonb3oBaHvWe aHanorMyHoW npoueaypbl B criyyae, Korga [ABa JMHENHbIX pasmMepa
NnpeBbILAT TpeTuii bonee Yyem B 5 pas, He JonyckaeTcs.
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[ll. MHTerpanbHas matemaTtudeckasi MOAeNb pacdeTa razoobmeHa
B 34aHuu1, Npu noxape

(8 pea. MNpukaza MUC PO ot 12.12.2011 N 749)

Onga pacyeTa pacnpocTtpaHeHna NpoaYKTOB ropeHna no 3aaHnio COCTaBNAKTCA U pellaroTCAa ypaBHEHUA
aspauumn, Tenno- n MaccoobmeHa Kak s Kakaoro NoMeLleHUst B OTAeNbHOCTWU, Tak WU Onsl BCEro 3aaHusi B
uenom.

ypaBHeHMﬂ AOBWXEHUA, CBA3bIBalOLLne 3Ha4eHnd nepenagoB JaBneHun Ha npoemMax C pacxogamu rasos
yepes npoembl, MUMET BUA:

G, =sign(AP,)-£-F -

o't

roe G,:'i - pacxopf rasoB yepes npoemM mexay AByMs (j-M U i-M) CMEXHbIMU NOMELLLEHUAMM, Kr/C;

& - K03dhdMUMEHT pacxoda npoemMa (f: =0.8 gng 3aKpbITbIX NPOEMOB U1 £=0,64 gng OTKPbITBIX);
F - nnowaab cedyeHns npoema, m2;
P - nnoTHOCTL ra3os, NPOXOAALLMX Yepes3 NpoeM, Kr/M3;

AP, . cpeaHvi nepenaz NoMHbIX AaBMeHUNn Mexay j-M u i-m nomeLleHmem, lNa.

HanpasneHue (3Hak) pacxofa onpenensercsa 3HakoM pa3HOCTU AaBrneHumn -J-P

B 3aBucMmOCTH OT 3TOro nrnoTHocTb P NPUHMUMAET pa3sinyHble 3Ha4YEeHUA.
3Hak pacxoga rasos (BXO,D,HLLI,I/IVI B MNoOMeLlleHne pacxon cHUTaeTCA MOJIOXUTENbHBLIM, BbIXOAAWMN -
OTpI/ILl,aTeJ'IbeIM) n 3HaueHne P 3aBucaT ot 3Haka nepenaga [aBreHuN:

(—l.p=p.mpu AP <0
sign(AP).p = ! , (M6.4)
+l.p=p;. mpu AP > 0

[ns nporHo3npoBaHusA napameTpoB NPOAYKTOB roOpeHus (TemnepaTypbl, KOHLEHTpauui TOKCUYHbIX
KOMMOHEHTOB NPOAYKTOB ropeHnsl) B MOMELLLEHUAX MHOTOSTaXHOIO 34aHMs Ha 3TaxKkax, PachoSOXEHHbIX Bbille
aTaxa, Ha KOTOPOM MOXET BO3HWKHYTb MoXap, paccMaTpvBalOTCs MPOLECChbl PacnpoOCTPaHEHUs NPOAYKTOB
rOpeHunst B BepTUKarnbHbIX KaHanax (NeCTHUYHbIE KIEeTKM, WaXTbl MMATOB, BEHTKaHarbl 1 T.1.).

BepTukanbHyto WaxTy No BbICOTE pa3gensaloT Ha 30Hbl, KOTOPbIe NPeACTaBNSIOT y3nbl B rMapaBriMyeckon
cxeMme 3gaHust. 30Ha MO BbICOTE MOXET OXBaTbiBaTb HECKOMbKO aTaxen 3aaHud. B atom cnydae pacxog rasa
MexXay 30HaMn MOXHO BblpasnTb oopMyron Buaa:

G= E , (M6.5)
S

1
2.¢g-p-k-F’

F - nnowagb nonepeyHoro ceYeHus WaxTol;

k - KoOadphumumeHT (BonyckaeTca npuHuUMaTh paBHbiM 0,05 c2/m);

g = 9,81 m/c2 - yckopeHue cBobOgHOro nageHus;

Ap - nepenap naBneHuin Mexay yanamu.

30aHve MpencTaBnsloT B BuAE TMAPABIMYECKON CXEMbl, Y3rbl KOTOPOW MOZENVpPYHT MOMELLeHus, a
CBSI3M - MYTW ABWXEHUSA NPOAYKTOB rOpeHns u Bo3gyxa. Kaxxgoe nomelleHne 3gaHus OMUCLIBAETCH CUCTEMOMN
YPaBHEHUN, COCTOSALLEN U3 ypaBHeHMs GanaHca MacChbl, ypaBHEHWSI COXPAHEHWs 3SHEPIMM U YpaBHEHWS
OCHOBHOTO ra3oBoro 3akoHa (MeHgeneeBa-KnarinepoHa).

roe S= - XapakTtepuctuka ruapaBsriin4eckoro conpoTnBrieHmna Ha rpaHuue 30H;
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YpaBHeHue 6anaHca Macchl BbipaxaeTcs (hopMyIIon:

d[:pj -Vj:] fdt =w+ Z Gy _Z G, , (M6.6)
o i

roe VJ- - obbeM nomeLleHns, m3;
t - Bpewms, c;

Z Gy . CyMMa pacxofoB, BXOASLIMX B NOMELLEHWe, Kr/c;
k

Z G; . CyMMa pacxofoB, BbIXOASLWMNX U3 NOMELLEHUS, KI/C;
i

W - CKOPOCTb BbIrOPaHUsS NOXapPHOWM Harpysku, Kr/c.
YpaBHEHNE COXpaHEHUsI SHEPrun BbipaxkaeTcsi (hOPMYIIOii:

d(C,-p;-V,-T; )/ dt = CP;(T,{-M -C, T, 2G+Q - Q. (6.7

roe C.., Ep - yoenbHas n3oxopHas 1 nsobapHas Tennoemkoctu, K/ (kr-K);

T, Tj - TeMnepaTypbl ra3oB B i-M U j-M nomeLleHusx, K;

Q1 - konnuecTso Tenna, BLIAENSAEMOro B MOMELLEHN NPK FOpeHnm, KBT;

Q.. - TennoBoii NOTOK, NOFMOLL@EMbIit KOHCTPYKLIMSIMM 1 U3MyYaeMblii Yepes Npoembl, KBT.

[ins nomeLueHns ovara noxapa senmunHa Q- onpegensietcsa no chopmyne:

0 =(-0,+ Dy,

rae 77 - KoadhPULMEHT NOMHOTLI FOPEHNS;
Q. - Hnawas TennoTa cropaHus, KI/Kr;
I= Cor T - snranbnus rasnuumMpoBaHHON roptodeit Harpyskn, kKOx/kr;

€y - yaenbHas TennoemMKoCTb NpoayKToB nuponusa, kx/(kr-K);
T - TeMnepaTypa NpoAayKToB nuponunsa, K.

[ns octanbHbIX NOMELLEHWIA Ql- =0,

KoadpcpuumeHT nonHoThl ropeHns 77 onpegensietcs no dopmyne:

. EL(1—F)__ ,(N6.8)
n=1,-K+(1-K) v

rae 7, - KO3hMUUMEHT MOMHOTLI FOPEeHUs B PeXUMe Mnoxapa, perynmpyeMom roptoyen HarpysKom,
onpegensiembi OPMyIon:

7, =0.63+02-X_ +1500- X ;. (N6.9)

KoadhdpuumeHT K paccuntoiBaeTcs no chopmyne:
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"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

‘x. ¥ ([ M
E=| == E;xp|3'-|1— == |1, (N6.10)
L Aoxo J Lo\ XMJ;
'y Y
rne B = =1
| X, —0.01]

Xm_j - Ha4alnbHaa KOHUEHTpauua Kncrnopogda B nNnoMeLlleHn o4vara noxapa, Kr/Kr;
ng_m - TeKyLlasa KOHUEeHTpaund Kucropoa B noMeLleHn ovara noxapa, Kr/Kr;

L .. - xonnyecTBO KMcnopoaa, NornoLaeMoro npu cropaHnmn 1 Kr roproden Harpysaku, Ki/Kr.
YpaBHeHne MeHgeneeBa-KnannepoHa BbipaxkaeTcs oopMyIrion:

R
P=p.-T.-—, (N6.11
i=Pj .I-,v,[( )

roe PJ- - JaBrieHve rasa B j-M nometleHuu, la;

TJ- - TeMnepartypa rasa B j-M nomeLleHun, K;

R = 8,31 - yHuBepcanbHas rasosasi noctosiHHas, [hk/(monb-K);

M - monspHas mMacca rasa, Morsib.

MapameTpbl rasa B NOMeLLEHUM ONPeaensioTcs n3 ypasHeHus 6anaHca macc OTAENbHbIX KOMMOHEHTOB
NPOAYKTOB rOPeHNs 1 Kucrnopoaa n ypaBHeHus 6anaHca onTU4eckon NNoTHOCTU AbiMa.

YpaBHeHue 6anaHca Macc OTAEeNbHbIX KOMMOHEHTOB NPOAYKTOB rOPEHUS 1 Kucnopoaa:

d(Xp;-p; Vi) /dt=w-Ly + 21Xy, -Gy )Xy - 206, , (M6.12)
k i

roe XLi, XLJ- - KOHLeHTpauua L-ro KOMnoHeHTa NPOAYKTOB FOPEHMUS B i-M U j-M MOMELLEHUNAX, KI/KT;

L; - konmuectBo L-ro KOMMOHEHTAa MPOAYKTOB ropeHuss  (KAcChopoda),  Bblgensouierocs

(nornoluatoLlerocs) Npu cropaHU 04HOro KUorpaMmMa MnoXKapHoW Harpysku, Kr/Kr.
YpaBHeHe 6GanaHca onTUYEeCcKon NNOTHOCTM AblMma:

1i'l-'r--l - dl""J .'II dt =W'Dm + ;I:I'L]{ - Gk:I'II p]{ _I'l"_| - Z GI .'ll p_l , (I—|613)
rae L, Wi - onTudeckas NNOTHOCTL AbIMa B i-M U j-M nomelleHnsx, Hmo 'l

D, - abimoo6pasyiolas cnoco6HOCTL NOXaPHOI Harpyskn, Hi-M2/kr.

OnTuyeckas NNOTHOCTb AblMa NPy 0BbIYHBIX YCIOBUAX CBA3aHa C PacCTOSHWEM MpeaernbHOW BMAUMOCTM
B AbIMY POPMYIIOMN:

Iy =2.38/ 10 (n6.14)

Ons nomelleHnii 6e3 MCTOYHMKA Tenna cucTema ypasHeHun [116.6), [[16.7) v [[16.8) ynpowaeTcsa u
npeacTaBnseTcs B BUAE:

KoHncynbtantlnioc
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"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

’GH(T}=5i gn [:"1"'Pij (T]:]'”'P'xl'z'pk '|ﬂPU(TJ|

1 Gi_i (1) o , (M6.15)

=l Py

1 R P
roe pﬁ;-[pi +sign| AP, |-p, +pj—5igﬂ[\ﬂPu,]-pj].

I'IepBoe ypaBHEHNE CBA3blBaeT nepenanbl OaBMEeHM Ha COEOUHAIWMNX MoMeLeHne npoemax ¢
pacxoaom rasa 4yepes 3T npoembl. BTopoe - BblpaXaeT NoCTOAHCTBO obbemMa ans AaHHOro nomelleHus. Takum

obpasom, onsi Bcero 3gaHusa TpebyeTcsa pewlaTb CUCTEMY, COCTOSLLYH U3 fnﬁr +THE,CJ-113T HEeNMHENHbIX

ypaBHeHui Buaa [[16.12) n 0. -.. nuHeiHbIX ypaBHeHui Buaa [[16.13). 3aecs ML n M. - COOTBETCTBEHHO

YNCIMO NOPU3OHTAalbHbLIX N BEPTUKAlbHbIX CBSI3€l Ha aTaxe; Il:_. - YNCINO Yy3IOoB; nzn - YACMO 3TaXeEMN.

CnctemMa ypaBHEHWI, BKIloYatolwas B cebs ypaBHeHVIFI., AN NOMEeLLeHNs o4ara noxapa wu
(16.12), [[16.13) Anst ocTanbHbIX MOMELLEHU U ypaBHeHwe [[16.11), onucbiBalOWas rMOPaBANYECKYI0 CXeMy
3[aHus, peLlaeTcst YACNIEHHO METOAOM UTepauumn B COBOKYMHOCTU C METOAOM CEKYLLMX.

OcHOBHbIe ypaBHEHUSA ANst onpefenieHns TeMnepaTtypbl ras3a M KOHUEHTpauuMu MNpOAyKTOB FOPEHUsl B
NMOMELLEHMAX 30aHNS NOMyYeHbl U3 YPaBHEHUA COXPaHEHWS SHEPTMN N MaCChl.

TemnepaTtypa rasa B NomelleHWW, rae OTCYTCTBYeT ouar noxapa, onpegenserca W3 ypaBHEeHus
TennoBoro OanaHca, KOTOpPOEe MOXHO MOSyYUTb U3 YPABHEHWUS COXPaHEHWS SHepruun . dopmyna ans

onpeaeneHna temnepaTtypbl ra3a Bj-M nomMeLLeHmMn 3gaHns B "n"-bIinl MOMEHT BpEMEHN:

> (Ces-G: - T )+Q;

Iﬂ" = R " -‘-“1‘-, " t
Ce-| > G -2 GEJ+CF-ZG:.+Q*V$Q Fu+a*  -F,.
\ k=l =l il
> (Cez- G, TJ"‘Q

H Ly~ . m - (M6.16)

C.-| 6. ->G |+C.->G+a*, F,+a*_-F,_

\ia -l J il o o
{ n m ™ "
C.- ZG —ZG:- ;"'C,;E'ZG:'"'Q*:';@'Fm"'a*:'.: -F._

exp | — \53 -1/ il - AT

Crs B JS ' I{

roe Q,f - CyMMa MCTOYHMKOB (CTOKOB) Temnna B OGbeme j-ro NoMelleHuss U Tenmna, YXoAdswero B
orpakaatoLLme KOHCTPYKLUU;
T(1)-T. ()

o* =
“ (o7,

- NpuBeAEHHbIN KO3 OUUNEHT TENNOOTAAUM;

T, - HayanbHas TemnepaTypa B NOMeLIEHNN;

FJ-.: - MMoLWaab NOBEPXHOCTU OrpaXKaatoLLMX KOHCTPYKLMIA B j-M MOMELLEHNN.
KoadhdbuumeHT TennooTgaum & MOXeET OblTb paccymMTaH No aMNUPUYECKON opmyre:
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"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro RokymenT npepoctasnen KoncynbraTrinioc
aTa coxpaHeHus: 03.08.2013
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB A P

(hYHKLMOHANbHOW NOXapH...

(4,07 3T, -T,, npu T, < 60 °C
o= .(N6.17)
11,63-exp[ 0,0023-(T, —T,)] mpu T, »60 °C

KoHueHTpaumsa oTaenbHbIX KOMMNOHEHTOB ra3oBblX CMECen B MOMELLEHWUSX 30aHWS BblMCHSETCS U3
ypaBHeHus 6anaHca maccbl 4aHHoro komnoHeHTa [[16.12). KoHueHTpauus L-ro KOMnoHeHTa NpoAyKTOB ropeHns
B j-M NomeLLeHnn B "n"-bIi MOMEHT BpEMEHMW ONpeaensaeTcs ypaBHEHNEM:

n { n A i n Al
2 (X Gy) | 2Xu-Go)| | 2G|
X]_J{,—-_:. =]F1,._—+- X]_j{f__l:. _]FI,._— - EXp =LA, (M6.18)

W
G_ | G_ [ ] | pj j ]
2% | 2% ) | )

OnTuyeckasn KOHLEHTpaLmMsa AbiMa B NMOMELLEHNsIX onpeaenseTtcss n3 6anaHcoBoro ypaBHeHus [[16.19).
HaTtypanbHbIn nokasaTtenb ocnabnennsa cpeapl B j-oM NoMeLeHnn B "n"-bil MOMEHT BPEMEHU ornpepfensieTcs

ypaBHEHneM:
n { n ™ i n ™
Z':P"k":'kj : Z':ka'ﬁk) : : Z‘.Gk :
My = | By~ |-exp, —=—-Ar |, (M6.19)

4,

%,

1 1;' )
] ] | p i i ]
Z Gk | Z Gk | i
=1 =1 ,IJ . .'J
AHanMTn4eckne CooTHOLLEHUSA anga onpegeneHna KpVITVI‘-IeCKO|7|
npoaoJPKNUTESNTbHOCTU NMOXapa

[ns OAWMHOYHOrO MOMELLEHUS BbLICOTOM He oonee 6 M, YAOBJETBOPAKOLWEro ycrioBnaM TMnpuMeHeHuA
VIHTeraﬂbHOVI moaenu, npu oTCyTCTBUMN CUCTEM I'IpOTVIBOHO)l(apHOVI 3alunTbl, BITIMAKLWNX HA pa3BUTUE NoOXapa,

AOnyCKaeTCd onpeaenatb KpUtTu4eckne BpeMeHa Mo KaXXAoMy U3 ONaCHbIX CpaKTODOB noxapa C nomMmoubo
aHanNTU4EeCKNX COOTHOLLIEHUIA:

Mo MOBbLILLIEHHON TemnepaType

. A
th, = Bn|140"t l , (16.20)
A 273+t,)-z ||
no notepe BuanMMoCTu
B V.1n(1.05-0-E _1]%
ty =1—-In|1- ‘In(1.05-a- ., (N6.21)
A

lp-B-Dy-z | |

Mo MOHMXKEHHOMY CoZepXKaHuIo Kucrnopoaa
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pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB

yHKLMOHANbHOW NOXapH...

E 0,044
2 =4 =l |1-— : ., (M6.22)
? A { B -I'D-. H"
40272
I‘.‘- 1}" J]
Mo KaXkaoMy 13 ra3o00pasHbIX TOKCUYHbBIX MPOAYKTOB rOPEHMs
i + =r -1 }’:f.
- B V-X
thy =1—-Injl-—— l , (M6.23)
A B-L-=z
353.¢,-V
roe B - - pasmeprM KOMMIEeKC, 3aBI/ICF|LLLI/Il71 OT TennoTbl CropaHna Matepuana u
(I-¢)-m-Qy

cBOOOAHOro o6bEMA NOMELLEHUS, KT,
t, - HauanbHas TemnepaTypa Bosayxa B nomelleHum, °C;

N - nokasaTtenb CTENEHN, yYMTbIBAKOLNN N3MEHEHME MACChl BbIrOpatoLLLero Matepuana BO BpeEMEHU;
A - pasmMepHbIi MNapamMeTp, YYUTbIBAOWMUA YyOEINbHYI0 MAaCCOBYIO CKOPOCTb BbIFOPaHUA TOpHYEro
MaTepuana v nnolwlagb noxapa, xr'c”;

Z - Ge3pasmepHbIi NapameTp, yYMTbiBaOLWUA HepaBHOMEPHOCTbL pacnpegeneHus O®I no BbicoTe
nomeLLeHus;

QH - HM3LWag TennoTa cropannsa matepuana, MIpx/kr;

Cp - yoenbHasa nsobapHasa TennoemMkocTb AbIMOBbLIX ra3oB, MIx/(kr-K) (qgonyckaeTcs npuHMMaTb paBHOWN
TENnoemMKocTn Bo3ayxa npu 45 °C);

@ - koatbduuMeHT TennonoTepb (MPUHUMAETCS MO AaHHbIM CMPaBOYHON NUTEpPaTypbl, NMPU OTCYTCTBUM
OaHHbIX MOXeT ObITb NPMHAT paBHbIM 0,55);

Tl - K0atbMUMEHT NONHOTLI rOpeHus (onpeaenseTcs no );

V - cB06OAHbIN 00bEM NoMeLleHns, M3;
a - K03(hPULMEHT OTpaxKeHMa NpeaMeTOB Ha NYTAX SBaKyauuu;
E - HayanbHasa oCBELLEHHOCTb, FK;

1]-_]:, - npegernbHada 0allbHOCTb BUAMMOCTU B AbIMY, M;

D, - abimoo6pasytolas cnocobHOCTb ropslero Matepuana, Hn-m2/kr;
L - yaenbHbI BbIXOA TOKCUYHBIX ra3oB Npu cropaHum 1 Kr matepuana, Kr/Kr;
X - npeaenbHO A0NYCTUMOE CoAepXaHne TOKCUYHOTO rasa B MOMELLEHNN, KI/M™ (Xco: =0.11 kr/m3;
- -3 - -
Koo =L16-107 kr/m3; Xy =23-107 kr/m3);

Lc.: - yAenbHbI pacxof KMcrnopoaa, Kr/Kr.

Ecnu nog 3Hakom norapudma nonyvaeTca oTpuuatensHoe 4umcno, 1o AaHHeln Ol He npeacTtaBnseT
OMacHOCTW.

MapameTp z BbIYMCASIOT N0 hopMyne:
1.4 h) H=6
z=—-exp 14— | mpuH=606wm, (N6.24
o ST H ( )

roe h - BbicoTa pabouyei 30HbI, M;

KoHncynbtantlnioc
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"O6 yTBEPXKAEHUN METOANKN ONPeAeneHnNs pacHeTHbIX BENNYMH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

H - BbicOTa NOMeLLEHNS], M.
OnpepgenseTtcs BoicoTa paboyert 30HbI:

h=h_+17-0,5-8, (N6.25)

roe hm - BbICOTa niowaaku, Ha KOTOp0l7| HaxogAaTca noaun, Haa nosyioMm nomMmeleHus, Mm;

O - Pa3HOCTb BbICOT MOMa, PaBHas Hymo MPU rOPU3OHTaNIbHOM €ro PacronoXeHuu, M.

CneayeT MeTb B BMAY, YTO HauGombLUen onacHOCTV Npu noxape NofBepratTcs Nioauv, HaxoasLwwmecs Ha
Gonee BbiCcOKOI oTMeTke. [MoaToMy, HanpuMep, Npy onpeaerneHnn HeoGXO0AMMOro BpeMeHW 3Bakyauuu nogei
U3 nmapTepa 3pUTENbHOTO 3ana C HaKMOHHbIM MOSIOM 3HayeHue h credyeT HaxoOWTb, OPUEHTMPYSCH Ha
Haunboree BbICOKO pacnosioXkeHHble psabl kpecern. MapameTpbl A U N BBIMUCTAIOT Tak:

ANS cry4yas ropeHust XKMOKOCTM C YCTAaHOBUBLLEWCS CKOPOCTbLHO:

."-";=‘I4F:_.E-P n=1,

rae W, - yaenbHasi MaccoBasi CKOPOCTb BbIFOPaHWSA KUAKOCTH, Kr/(M2-C);
ONs cry4vas ropeHust XXMAKOCTU C HEYCTaHOBMBLLENCSH CKOPOCTLIO:

0.67-w, F
:f n=1,5,

(7.
ANA KPYroBOro pacnpocTpaHeHns noxapa:
A =1;[35-14!}n-‘s"‘ n=3,

rae V - nuHenHas CKopoCTb PacnpoCcTpaHeHus nnameHu, M/c;

AN BePTMKanbHOW U rOPU3oHTaNbHON NOBEPXHOCTU FOPEHUS B BUAe NPsIMOYrofibHUKA, OfHA U3 CTOPOH
KOTOpPOro yBenuuMBaeTCs B [BYyX HanpaBfeHusX 3a CYeT pacrnpocTpaHeHust mnrameHn (Hanpumep,
pacnpocTpaHeHWe OrHsi B rOPM30HTaNbHOM HanpaBreHWmn Mo 3aHaBecy Nocrne oxsaTa ero nrameHem Mo Bcew
BbICOTE):

A=y, V-bn=2

roe b - nepneHanKyNApHbIN K HanpaBneHWo ABMXEHUS NNaMeHn pasMep 30Hbl FOPeHUs, M.
Mpu oTcytcTBUMM cheumanbHbix TpeboBaHun 3HayeHnss a u E npuHumatotca pasHbiMmn 0,3 1 50 nik

COOTBETCTBEHHO, a 3Ha4YeHue 1]-];. =20 M.

IV. MaTtemaTtunyeckasi 4BYX30HHas MoAerb noxapa B 3gaHnm

Mpn peweHnn 3agay C UCMONb3OBaHMEM [BYX30HHOMW MOZENW MOXap B 34aHUM  XapakTepusyeTcs
yCpeaHEeHHbIMM Mo Macce n 06beMy 3HAYEHUAMN NapaMeTPOB 3a4bIMIIEHHOW 30HbI:
T - Temnepatypa cpegpbl B 3abIMIIEHHON 30HE, K;
MIO - OnTMUYecKas NNoTHOCTb AbiMa, Hn/m;
X - MaccoBasd KOHLEHTpalumMsa i—TOPO TOKCHMUHOTI'O nponykKTa TopeHnAa B
i
3anEIMJIIEHHOM 30He, KI/KI';
X — MacCcoBa#da KOHHeHTpaHMH chnopona, KP/KP;
K
Z - BbICOTa HWXXHEW FpaHnLbl Cros AbiMa, M.

KoHncynbtantlnioc
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HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

B cBoto oyepenb nepevyncrieHHble napamMmeTpbl BbIpaXakldTCA 4Yepe3 OCHOBHblE WHTErparibHble napamMmeTpbl
3a4bIMIEHHON 30HbI C MOMOLLbIO cneayrowmx (bOpMyJ'IZ

T
Q = mHTerpanm m x ¢ (T) x dT, (I16.26)
3 0 o)
m m
i K
X =-—-, x = -, (I16.27)
i m K m
S
MO = ——, (I16.28)
\
I
Y
m p1s
po =--, Z=H - --, (I16.29)
v A
pas
roe m, m - ofmas Macca OeMa M COOTBETCTBEHHO 1-I'O TOKCUYHOTO MNPOIOYyKTa
i
TOpeHMss B 3aObMJIEHHOM 30HE, KI';
m - Macca KucjopoZa B 3aIbMJIEHHOM 30He, KI';
K
Q - PHTaNbNMA NPONYKTOB I'OPeHMS B BaIbBMIIEHHOM 30He, KIX;
3
S - ONTUUYECKOEe KOJMUEeCTBO IuMa, Ho x M2;
PO — MJIOTHOCTL OeIMA Opu TeMmneparype T, kr/m3;
V - oObeM 3ambMJIEHHOM SBOHH, M3;
b
H, A - BEICOTa ¥ IJolWlalb IIOMEUeHUS, M;
c - yOeJbHafA TeIJIOEMKOCTh nmMa, KIx/ (K x k).
1%

[nHamMnka OCHOBHBbIX MHTErparnbHbIX NnapamMmeTpoB 3a4bIMITIEHHON 30HbI onpepgendaeTca MHTeErpupoBaHUEM
CucTtemMbl cnegyrwmnx GanaHcoBbIX ypaBHEHVII7II

obuen Maccbl KOMMOHEHTOB 3aAblIMIIEHHON 30HbI C y4yeToM [ObiMa, BHOCMMOIO B 30HY KOHBEKTMBHOMN
KOJTOHKOWN 1 AbiMa, yaoanaemMoro 4epeas npoembl B CoceHMe nomMeLleHnA:

dm
--=G -G, (I16.30)
dt K I
roe t - Tekymee BpeMs, C;
G , G - MaccoBBIM Pacxon IOuMa COOTBETCTBEHHO Uepe3 KOHBEKTUBHYK KOJIOHKY
K I

M OTKPBEITHE INPOEMHl B IOMeWeHMM, KI'/C;
3HTanNbNUA KOMMOHEHTOB 3aAblMNEHHON 30Hbl C y4eToM Tenmna, BHOCUMOIO B 30HY KOHBEKTUBHOM
KOJTOHKOW, TeNnooTAaum B KOHCTPYKUMN U YHOCA AbiMa B NPOEMbl:

do
--—=0 -0 -0 ’ (I16.31)
dt K I KOH

roe Q, Q, O - TemjoBasg MOWHOCTHL, COOTBETCTBEHHO BHOCKMMAs B

K I KOH
3aIbIMJIIEHHYI0 30HY KOHBEKTMBHOM KOJIOHKOM, yOajiseMas C OEMOM uYepes OTKPHTHE
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IIpOoeMbl M TepdaeMasd B KOHCTPpYKUUM, kBT;

Macchbl KUcrnopoaa ¢ y4eToM NoTepb Ha OKUCIEHME NPOAYKTOB NMMPONN3a roproYnX BELLECTB:

dm

—“‘=0=23-(GK —n-w-Lm)—xm -Gy, (N6.32)

dr
(8 pea. Mpukasa MYUC PO ot 12.12.2011 N 749)

M - nonHoTa cropaHus roptoyero Matepuana, Kr/kr;
(8 pea. Mpukasa MYUC PO ot 12.12.2011 N 749)

W - cKOpOCTb BbIrOpaHUs roptoyero matepuana, Kr/c;
(8 pea. Mpukasa MYUC PO ot 12.12.2011 N 749)

L .. - notpebneHue kncrnopoaa npy CropaHm evHULLI Macchl FopoYero matepuana, Kr/kr;

(B pea. MNpukasza MYUC P® ot 12.12.2011 N 749)

ONTUYEeCKOro Konmn4yecTea biMa C y4eToOM ﬂ,bIMOO6pa3yIOLL|,el7| cnocobHocTn ropdwero Mmatepumana:

(B pea. MNpukaza MYUC P® ot 12.12.2011 N 749)

ds

dr
(8 peq. Mpukasa MYUC PO ot 12.12.2011 N 749)

—=w-D, -Gy -E, (M6.33)
p

roe D,. - apimoo6pasyiolas cnocobHOCTL roptoyero Matepuana, Hn/(M2-kr);

(8 pea. Mpukasa MYUC PO ot 12.12.2011 N 749)
Macchl i-ro TOKCUYHOTO NPOAYKTa FOpPeHUs:

dm
i
--—— =mnacum x L - x x G, (I16.34)
dt i i I
rne L - MACCOBHI BHIXOI 1-T'0 TOKCUYHOTO NPOAYKTa IT'OPeHMusd, KI'/KT.
i
Macca KOMIOHEHTOB mnOeiMa G , BHOCHUMEIX B B3aIbMJIEHHYI B0HY KOHBEKTMBHOM
K
KOJIOHKOI, OLlIeHMBaeTCH c ydyeToM KOJIMUeCTBa BO3IOyxa, BOBJIEKAEMOTO B

KOHBEKTMBHYIO KOJIOHKY 10 BCEN ee BEICOTE IO HWXHeM TpPaHMLEl CJIOA OeMa. B

MHXEHEPHBIX pacueTax pacxon KOMIIOHEHTOB OeIMa uepes

KOHBEKTMBHYI KOJIOHKY Ha BECOTE HWXHEIrO YPOBHS 3albMIIEHHON
3aBUCUMOCTU oT TOTO, Kkakasa o06JlaCTb KOHBEKTUBHOM KOJIOHKU
IoTrpyXeHa B 3aIbBMIIEHHY 30HY) 3aXaeTcs I[IOJIy3MIUPUUIECKOM GOopMyJIon:

Z 0,566
0,011 x Q x (=-—=--) nyisa objacTtu dhakesa
2/5
Q
Z 0,909
G = <0,026 x Q x (———-) IJ1 [epexOoOHOM objlacTu
K 2/5
Q
zZ 1,895
0,124 x Q x (=-—=--) oy obJjlacTyM KOJIOHKU,
2/5
Q

OCeCUMME TPUUHYIO
S0OHE Z (B

baxkesna

(I16.35)
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"O6 yTBEpXXAEHUM METOANKMN OMNpeaeneHns pacyeTHbIX BEMUYUH NOXapHOro
pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB
yHKLMOHANbHOW NOXapH...

HokymeHT npepoctasneH KoHcynbTaHTlntoc
[ata coxpaHeHus: 03.08.2013

roe Q - MOLHOCTL oYara noxapa, KBT.
[MHamuKa napaMeTpoB ovara noxapa onpenensieTcs pasBUTMEM MIOLWAAM FOPEHNs C Y4ETOM COXKHOIO
CoCTaBa roprYnx MaTepuarnos, X PacrnosoXeHusl, Mecta BO3HMKHOBEHWS ovara rnokapa v nosfiHOTbl CropaHus:

Q=n-y,_-0,-F(t). (n6.36)
(B pea. Mpukasa MYUC PO o1 12.12.2011 N 749)

IIoTepn Tenaa B OTpaxnammye KOHCTPYKLMM PAaCCUMTHBAKTCSA C YYEeTOM
TeMIlepaTypbl Topsauer cTpyu T , CKOPOCTM M M3JIydaTeJIbHOM CIOCOOHOCTM CTPpyM,
c
OMHBIBAKIE)Y KOHCTPYKLUMM UM NPpOTpeBa CcaMOM 1-¥ KOHCTpyKumu T (y) OO TOoJmMHE V.
i
IIJIsT ®TOTO YMCJIEHHO MHTETPUPYETCs HeCTalMOHapHOe ypaBHeHMe Oypbe:

daT (y) d nambnma (T) x dT (y)

—————— e I (16.37)

C rpaHN4YHbIMN N HaYallbHbIMW YCINOBUAMMU:

dar (y) |
i
(ameda + aympda ) x (T - T ) = -jmambma X ———-——-— | , (I16.38)
K J1 c % w dy |
|y=0
dr (y) |
i
(ampda + ampda ) x (T - T (mempbrTa)) = -aambpma(T) x —-——---- | , (I16.39)
K JI 0 i dy |
|y:neﬂbTa
T (O0,y) =T , 0 <=y <= pmenbra, (I16.40)
i 0
roe anbba , anmbda - COOTBETCTBEHHO KOHBEKTUBHEIM M JIYUUCTHM KOBbOOMLMEHT
K J1

Temnyioormaun, BT/ (M2 x K);

AenbTa - TONWWHa orpaxaatoLent KOHCTPYKUUK, M;

C(T) - TennoemMKoCTb MaTepuana KoHCTpyKUuun npu temneparype T(y), Ox /(kr2 x °K);

nam6aa(T) - TennonNpoBOAHOCTL MaTepuarna KoOHCTpykumu npu Temnepatype T(y), B1/(m x °K);

T, T - TemIepaTypa COOTBETCTBEHHO OOOTpeBaeMOV 4YaCTy KOHCTPYKUMM U

w 0
cpemel y HeoDoTpeBaeMoM NOBepxHOCTM, K;

PO - NNOTHOCTb MaTepmnana KOHCTPYKLWK, Kr/M.

Tennosble N MaccoBble MOTOKN Yepes NPOEM B KaXKAbli MOMEHT BPEMEHW pacCUYUTbIBAIOTCA C Y4ETOM
TeKyLlero nepenaga AasneHus No BbICOTE Npoema, cocTaBa U TemrnepaTtypbl ra3oBon cpegbl No obe CTOPOHbI
npoema (cxema pacyeTa Ha ). Tak, maccoBbll pacxof AblMa W3 NMOMELLEHWs o4vara rnoxapa B
cocefiHee nomeLleHne paccunTbiBaeTcs cneayowmm obpasom:

Y

max = = o——mmmmmmmmmm e
G = B x kcu x umHTerpan \/2 x po x (P(h) - P (h)) x dh, (I16.41)
I Y 2
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min

roe B - wupuHa npoema, wm;
KCU - a9poanHaMmn4ecknin KoagpuumeHT npoema;
P(h) - P (h) - paszHMla IOaBJIeHMM B IIOMEUIEHMSAX Ha BBICOTe h;
2
PO - NIIOTHOCTL AbiMa B 3a4bIMIIEHHON 30HE COCeHEero NoMeLLeHns npu Temnepartype geiva T.

Puc. M6.1. MacconoToku 4yepes npoem (He NpMBOLMUTCS)

Ilpenesiel MHTeTrpUpoBaHmMsa Y nuy BEIOMpPATCS B Ipellellax CTBoOpa IIpoeMa,
max min
crosa IeIMa oMeleHus oyara mnoxapa M TaMm, TIOe M3OBTOYHOE IJaBJIEHUE
IensrTa P = (P(h) - P(h) ) > 0, kak 3TO ykKasaHO Ha .
2
Heonop,mmaﬂ ONA OUEeHKM nepenana gaBreHna no CTBOpy npoemMma 3aBUCUMOCTb AaBlieHUA OT BbIiCOThbl B

i-M MOMeLLeHnK (C y4yeToM 3a4bIMJTEHHOM 30HbI 3TOrO I'IOMeLLI,eHVIﬂ) OLEeHMBAaEeTCA KakK:

P,-p,-g-h ecmth =7,
P (h)= , (M6.42)
Po—p,-g-Zi—p;-g-h ecomh>Z,

(B pea. MNpukasa MYC PO ot 12.12.2011 N 749)

rone P - TeKylmee IaBJIeHMEe B 1-M I[IOMEleHUM Ha HYJIEBOM OoTMeTkKe (MJu
i0
NpMBEeOEeHHOEe K HYJIEBOM OTMEeTKe, eCJiM yPOBEHb I[0Jla IIOMEUEeHMs Bhlle HYJIEBOM
OTMETKU) ;
PO - MIJIOTHOCTBL BO3Iyxa NPM HauvaJIbHOM Tewmneparype T ;
0 0
7 - TeKylmas BBICOTA He3aIHMJIEHHOM SBOHEl B 1-M [IOMENEeHWN.

i
PaccuuTaHHble napameTpbl TennoMaccoobmeHa B NpoeMe UCMNOMb3YTCS Kak rpaHWYHbIE YCroBUSA ANis
coceHero noMeLLeHus.
V. MNoneBon meTog MOAENMPOBaHNSA NMoXapa B 34aHuUn

OcHoBoM A1 NONeBbIX MOAENen MNOXapoB SABMSIOTCH YPaBHEHWS, BblpaXalolne 3aKOHbl COXpaHeHus
Macchbl, nMmnyrbca, 3Heprmm n macc KOMNOHEHTOB B paccMmaTpmBaemMoM MaJioM KOHTPOJIbHOM obbeme.
YpaBHEHME COXpaHEHUS MaccChbl:

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

-— (poxu) + -——-—— (pOoXU XU)=-——"+ —————— + po x g . (I16.44)

[Ns HBIOTOHOBCKMX XMOKOCTEMW, MNOOQYMHAIOLWMXCS 3akoHy CTokca, TEH30p BA3KUX  HanpsbkeHWUn
onpefgenseTca opMynoi:

du du du
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pvcKa B 34aHUAX, COOPYXKEHUSIX 1 CTPOEHUAX PA3NUYHbIX KNaccoB A P

(hYHKLMOHANbHOW NOXapH...

i J 2 k
Tay = MO X (-—— + -=-=-) - - X MO X —--- X OejbTa . (I16.45)
ij dx dx 3 dx i3
3 i k
ypaBHeHMGSHemMMZ
R
dq
d d dp d saubna dh Jj
--(po x h) + -———(po x u x h) = —— + ——=(-———-- X ===) - --=, (I16.46)
dt dx 3 dt dx c dx dx
J J P J J
T
roe h = h + wmuHrerpan ¢ dT + SUM (Y x H ) - craTruueckas SHTAaJIbINA
0 T P k k k
0
cMecu;
H - Tenyora o6pasoBaHMs Kk-I'O KOMIIOHEHTAa;
k
c = SUMY x c - TEeIJIOEMKOCTBbL CMECU IPM NIOCTOAHHOM HOaBJIEHUN;
P k k p,k
R
q - paIMalLMOHHEI MNOTOK DHEPIMM B HaNpPaBJIEHUM X
J ]
YpaBHeHVe COXpaHEHNS XMMNYECKOrO KOMMOHEHTa K:
dy
d d d k
--(pox Y ) + --——(poxu xY ) =--——(po xDx --—-) +8S . (116.47)
dt k dx b k dx dx k
i i J

[Ons 3amMbIKaH1a cucTeMbl ypaBHeHwii [116.43) - [16.47) ucnonb3ayeTtcsl ypaBHEHME COCTOSIHUSA MAeanbHOro
rasa. [ina cmecu ra3oB OHO UMeeT BUA:

Y
k
p=po xR xTx SUM --, (I16.48)
0 k M
k

roe R - yHMBEepcaJsibHas ras3oBas I[IOCTOSHHAA;
0
M - mMoJgpHas Macca k-To KOMIIOHEHTa.
k
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