[okymeHT npepoctasneH KoHcynbTaHTI10C

3apeructpuposaHo B MuHtocte Poccum 6 asrycrta 2009 r. N 14486

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

NPUKA3
ot 30 uoHa 2009 r. N 382

OB YTBEPXXAEHUN METOAUKU
ONPEAENEHNA PACYETHBIX BEJINYMUH MNOXKAPHOIO PUCKA B 30AHUAX,
COOPYKEHUAX U CTPOEHUAX PA3/IMYHBIX K/IACCOB ®YHKLIMOHA/IbHOMN
NOXAPHOI ONACHOCTHU

CnNMCOK U3MEHAIOLWMX AOKYMEHTOB
(8 pea. Mpunkaszos MYC Poccum o1 12.12.2011 N 749,
o1 02.12.2015 N 632)

B cootBeTcTBUKN ¢ DesepanbHbiM 3aKOHOM OT 27 gekabps 2002 r. N 184-d3 "O TexHUYeckom
perynnpoBaHumn" <*> un MoctaHoBneHnem MpaButenbctea Poccuinckoit deaepauum ot 31 mapta 2009 r.
N 272 "O nopsagKe npoBeAeHUs PacyeToB Mo OLEHKE NOXKapHOro pUcKa" <**> npukasbiBato:

<*> CobpaHue 3aKkoHogaTenbcTBa Poccuinckoit Pepepaunn, 2002, N 52 (4actb 1), cT. 5140; 2005, N
19, ct. 1752; 2007, N 19, cT1. 2293; 2007, N 49, cT. 6070; 2008, N 30 (4acTs Il), cT. 3616.
<**> CobpaHue 3akoHogaTenbcTBa Poccuiickot Pepepaunn, 2009, N 14, c1. 1656.

YTBEPAUTb NpUNaraemylo MeToAMKY OonpeaeneHus PacyeTHbIX BENMYMH MNOMKapHOro PUCKa B
30aHMAX, COOPYMKEHUAX M MOXapPHbIX OTCEeKaX Pas/IMYHbIX KNaccoB (YHKUMOHANbHOW MOMKapHOM
onacHoCTH.

(B pea. Mpukasza MYC Poccum o1 02.12.2015 N 632)

MwuHunctp
C.K.Luonry

MpunoxkeHune
K Mpukasy MYC Poccum
ot 30.06.2009 N 382

METOUKA
ONPEAENEHNA PACYETHbIX BE/IMYMH NOKAPHOIO PUCKA B 3[AHUAX,
COOPYXEHUAX N MOXAPHbIX OTCEKAX PA3/IUYHbIX KNACCOB ®YHKLMOHA/IbHOM
NOXAPHOM OMNACHOCTU

CnN1COK U3MEHAIOLWMX JOKYMEHTOB
(8 peq. Mpunkasos MYC Poccum ot 12.12.2011 N 749,
o1 02.12.2015 N 632)
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|. ObLue nonoxeHuns

1. Hacrtoawasa MeToamMKa onpenefieHus PacyeTHbIX BEIMYMH TMOMKAPHOrO pPUCKA B 343HMAX,
COOPYKEHUAX N MOXKAPHbIX OTCEKAX Pa3/IMYHbIX KNaccoB GYHKLUMOHAbHOM NOXKapHOM onacHocTu (ganee
- MeToamKa) ycTaHaBiMBaeT NOPALOK onpeaenieHnsa PacyeTHbIX BE/IMYUH MOXKAPHOTO PUCKA B 34aHUAX,
COOPY}KEHUAX M NOMXKapHbIX OTCEeKax (ganee - 34aHME) U PACnNpPOCTPaHAETCAs Ha 34aHMA K/laccoB
dYHKLMOHANbHOW NOXKAPHOM ONacHOCTY:

1.1. @1 - 3aaHMA, npegHa3HaYeHHble A1A NOCTOAHHOMO NPOXUBAHUA U BPEMEHHOIO NpebbiBaHuA
ntoaen, B TOM Yyncne:

a) ®1.1 - 30aHMA OOLWKONbHbIX 06pPa30BaTE/IbHbIX OpraHM3aLMii, CNeuManmn3MpoBaHHbIX AOMOB
npecrapenbix W WHBaAWAOB (HEKBapTUMpPHble), 6ONbHWULbI, ChNajsbHble Kopryca 06pa30BaTeNbHbIX
OpraH13aumi ¢ HaAMYMEM MHTEPHATA U AETCKUX OpraHM3auni;

6) ®1.2 - rocTUHULbI, OBLLEXUTHUA, CNaNbHble KOPMyca CaHaTOPMEB M JOMOB OTAbIXa obLero TMna,
KEMMUHIoOB, MOTe/IeM U MAHCUOHATOB;

8) ®1.3 - MHOrOKBapPTUpPHbIE XKWUJble A0M3;

r) ®1.4 - oAHOKBAPTUPHbIE XKWUJble AOMA, B TOM Yncae 610KMPOBAHHbIE;

1.2. ®2 - 3paHUA 3pENLLHBIX U KYJbTYPHO-NPOCBETUTENBHBIX YYPEKAEHUN, B TOM YnUCE:

a) 2.1 - TeaTpbl, KUHOTEATPbLI, KOHLEPTHbIE 3aMbl, KAYObl, LMPKKU, CNOPTUBHBIE COOPYNKEHUA C
TPUOYHaMK, OUBAMOTEKM U APYrME YUYPENKAEHMA C PACYETHbIM YMCAOM MOCAZOYHbIX MEeCT anA
NnoceTuTeNnen B 3aKPbITbIX MOMELLEHUSX;

6) #2.2 - my3eun, BbICTaBKM, TaHLEBa/bHblE 3a/bl U ApYr1e NoAobHbIe yYpeKaeHUs B 3aKPbITbIX
nomeLLeHUnx;

B) ®2.3 - TeaTpbl, KUHOTEATPbI, KOHLEPTHbIE 3a/bl, KNYObl, LMPKU, CNOPTUBHbLIE COOPYMKEHUS C
TPUbYHamMK, OUBAMOTEKM U APYrMe YUYPEXKAEHMS C PaACYETHbIM YMCIOM TMOCAAOYHbIX MecT anA
nocetTutTenein Ha OTKPbITOM BO3AYXE;

r) ©2.4 - my3eu, BbICTaBKW, TaHLEBa/IbHbIE 3a/bl U ApyrMe NoAobHble yuperKAeHUsA Ha OTKPbITOM
BO34YyXeE;

1.3. ®3 - 34aHMA OpraHU3aLnit No 0bcnyKMBAHUIO HaceNeHUA, B TOM YNCAE:

a) 3. 1 - 34aHuMA opraHM3aLMii TOProBu;

6) #3.2 - 34aHMA opraHM3aunii 06LLECTBEHHOTO NUTaHUS;

B) 3.3 - BOK3asbl;

r) ®3.4 - NONMKANHUKK M ambynaTopum;

A) ®3.5 - nomeweHua A[aA nNocetTUTeneil opraHuMsauuii 6bITOBOrO M KOMMYHaAbHOMO
06CNYKMBAHUA C HEPACYETHLIM YMCIOM NOCAA0UYHbIX MECT AN NoceTUTenei;
e) 3.6 - GU3KYNbTYPHO-0340POBUTE/NbHBbIE  KOMMAEKCbI M CMOPTUBHO-TPEHUPOBOYHbIE

yupexaeHus ¢ nomelleHnammn 6e3 TpubyH ans sputenei, b6biToBble NomMmeLlLeHns, 6aHu;

1.4. ®4 - 3paHNA 06pa3oBaTeibHbIX OpPraHU3aLMii, Hay4HbIX U NPOEKTHbIX OpraHM3auuii, opraHoB
YNpPaB/ieHNSA yYpeRAEHNN, B TOM Yncne:

a) ®4.1 - 3pmaHMA obuleobpasoBaTenbHbIX OpraHWsaUMii, OpraHM3auuii  AONOJAHUTENLHOrO
obpasoBaHus geteit, NnpodeccnoHanbHbix 06pa3oBaTesibHbIX OpraHn3aLmi;

6) ®4.2 - 3pmaHMs o6pasoBaTeNbHbIX OpraHM3auMii Bbiclero o6pas3oBaHMA, OpraHU3auuii
A0NONHUTEeIbHOTO NpodeccuoHanbHOro 06pasoBaHus;

B) ®4.3 - 34aHUA OpraHoOB yNpaB/ieHUs yuYpexaeHUn, NPOeKTHO-KOHCTPYKTOPCKMUX OpraHu3auui,
MHOOPMALUMOHHBIX M PeAaKLMOHHO-U3LATENbCKMX OPraHU3aLMini, HayydHbIX oOpraHusauuii, 6aHKOB,
KOHTOP, 0pUCOoB;

r) ®4.4 - 3p0aHNA NOXKaPHbIX AENo;

1.5. ®5 - noKapHble OTCEeKM NPOU3BOACTBEHHOTO WJIM CKNALCKOrO HasHayeHMA C KaTeropuemn
NoMeLLEHWNI MO B3PbIBOMOXKAPHOM U MOXKapHOM onacHocTu Bl - B4, T, [1, Bxoaawwme B COCTaB 34aHUN C
YHKUMOHANbHOW noXKapHoM onacHocTbio @1, ®2, 3, 4, B Tom umcne P5.2 - CTOAHKM ANA
aBTomMobunel 6e3 TeXHUYECKoro 06CNyKMBAHNA U PEMOHTA.

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

2. PacuyeTbl NO OLUEHKe NOXAPHOro pMcKa NpoBoAATCA MYyTEM COMOCTaB/IEHWUS PACYETHbIX BEANYNH

MOXapHOro pPMUCKa C HOPMATUBHbLIM 3HAYEHMEM MOXKAPHOro PUCKA, ycTaHoBAeHHOro PepepanbHbim
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3aKOHOM OT 22 wuwona 2008 r. N 123-d3 "TexHuMyeckMn pernameHT o TpeboBaHMAX NOXKapHOM
6e3sonacHocTn" <*> (manee - TeXHUYECKUI perfiaMeHT).

<*> CobpaHue 3akoHoaaTenbcTBa Poccuiickon Peaepaumm, 2008, N 30 (vacts 1), cT. 3579.

3. OnpegeneHne pacyeTHbIX BEIMYMH NOXKAPHOTO PUCKA OCYLLECTBASETCA Ha OCHOBAHMUMU:

a) aHann3a NoXKapHOW OMNacHOCTM 34aHNUI;

6) onpeaeneHna YacToTbl peasin3aumm NoXKapoonacHbIX CUTYaLNIA;

B) NOCTPOEHMA Moaen onacHbIX GaKTOPOB MOXKapa AN Pa3/INYHbIX CLLEHAPUEB €ro PasBUTUS;

r) OUEHKM MocnencTBUA BO3AEMCTBMA OMAcHbIX GaKTOPOB MoOXKapa Ha /ogen gas pas/MyHbIX
CUEHapueB ero pasBuTUs;

A) Hannuusa cuctem obecneyeHma NoXKapHo 6e30nacHOCTM 34aHNA.

4. OnpegeneHve pacyeTHbIX BE/IMYMH MOXKAPHOrO PWUCKA 3aK/oyaeTcA B pacuyeTe
WHAMBUAOYANbHOTO NOXAPHOTO PUCKA NS NOAEN, HAXOAAWMXCA B 34aHMU. YNCNEHHbBIM BbipaKeHUem
WHAMBMAOYANbHOTO MOXKAapHOrO pPUCKa fABAAETCA 4acToTa BO34eNCTBMA onacHbix (GaKToOpoB noXKapa
(mnanee - O®MN) Ha yenoBeka, Haxogsweroca B 3g4aHUKU. lMepedeHb O®PM ycTaHOBNEH cTaTbel 9
TexHMYecKoro persiameHTa. PesynbTaTtbl M BbIBOAbI, NOMYYEHHbIE NPU ONPEAE/IEHMM NOXKAPHOrO PUCKa,
NCNonb3yoTca AnA 060CHOBaHMA MapPaMEeTPOB M XapPaKTEPUCTUMK 34aHWUNA, COOPYMHKEHUNA U CTPOEHUM,
KOTOpble y4MUTbIBAOTCA B HacToAwen MeToaukKe.

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

5. Yactota Bo3gencteua OO®PI onpegensetrcs A[AA NOXKaAPOOMacHOMW CUTyauuu, KoTopas
XapaKTepusyeTca Hanbosbled ONacHOCTbIO 1A }KU3HU U 340P0BbA I0AEN, HAXO4ALWMXCA B 34aHNUN.

6. Ans uenen HactoAwen MeToaAMKN UCTONb3YIOTC OCHOBHbIE MOHATUSA, YCTAHOB/IEHHbIE CTaTbel
2 TexHM4YecKoro pernameHTa.

Il. OcCHOBHbIe pacyeTHble BEANYNHbI MHANBULYANBHOIO
NOXAPHOro pMcKa

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

7. MHAMBMAyaflebIl‘a nOH(aprIVI PUCK OoTBEYaeT Tpe6yeMOMV, ecnu:
H
QB S QBI (1)

! " =10° ron;
rae Qg - HopmaTHBHOE 3HaueHMe MHAMBKAYaNbHOTO NoxapHoro pucka, Qg = rog?;

QB - pacyeTHaA Be/IMdYNHa NHANBUNAOYa/IbHOIO NOXKapHOro pncka.

PacyeTHaa BeAMuYMHA MHAMBUAYANbHOMO MOXAPHOrO PUCKA B 34aHUW, COOPYKEHUN U NOXKAPHOM
OTCEKe onpefenaeTcs Kak MaKCMMasbHOe 3HAYeHWe MOXKAPHOro PUCKa M3 PAacCMOTPEHHbIX CLLeHapues
norkapa:

Qs = max {QB,];---; Qs QB,N}, (2)

rae Qg - pacyeTHaa Be/IMUMHA NOXKAPHOIO PUCKa ANA i-ro cLLeHapus noxapa,

N - KOZIMYECTBO PAaCCMOTPEHHBIX CLLEEHAPMEB MOXKapa.

CueHapuii noxkapa npeacrasaseT coboil BapuaHT pasBMTMA MOXKapa C YY4ETOM MPUHATOrO mMecTa
BO3HWKHOBEHWA U XapaKTepa ero passuTusa. CLeHapuil noxapa onpenensercs Ha OCHOBE AaHHbIX 06
06bEMHO-MIAHMPOBOYHBIX PELIEHUAX, O PasMeLLeHMUM TOpHoYei Harpysku U ngen Ha obbekTe. Mpu
pacyeTe paccMaTpPUBAIOTCA CLEHApUM NOXKapa, NPV KOTOPbIX Peasnv3yloTca Hauxyawue ycioBUSA ONS
obecneyeHnn 6e30NacHOCTM Ntogeit. B KauecTBe CLLeHapMEB C HAUXYA MMM YCIOBUAMM NOXKapa cneayet
paccmaTpuBaTb CLEHapuu, XxapakTepusyemble Hambosee 3aTpygHEHHbIMU YC/IOBUAMM 3BAKyaLuu
nopen v (unn) Hambonee BbICOKOM ANHAMMKOM HapacTaHua ODM, a MMeHHO NoxKapsbl:

B MOMELLLEHUAX, PACCYUTAHHBIX HA eAMHOBPeMeHHoe npucyTcTere 50 n bonee yenosek;
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B CMCTEMax MOMeLLeHMIA, B KOTOPbIX W3-3a pacnpoctpaHeHna O®M Bo3MOXKHO bbicTpoe
H610KMpOBaHUE NyTel 3BaKyaLmm (KOpMAOPOB, 3BaKyaLlMOHHbIX BbIXOA0B M T.4.). [pM 3TOM ovar noxapa
BblOMpaeTca B NOMeLLeHUM manoro obbema B6AM3M OT OAHOrO M3 3BAKYaUMOHHbLIX BbIXOA4O0B, NGO B
nomeLLeHNM ¢ 6ONbLIMM KOIMYECTBOM FOptover Harpysku, XapakTepusyloLenca BbICOKOM CKOPOCTbIO
pacnpocTpaHeHUA NaaMeHu;

B NOMELLEHUAX U CUCTEMAX MOMELLLEHWNI aTPUYMHOTO TUNa;

B CMCTEMAx MOMELLEHWNI, B KOTOPbIX M3-3a HEAOCTAaTOYHOM MPOMYCKHOM CNOCOBGHOCTM nyTewn
3BaKyaLMN BO3MOXKHO BO3HUKHOBEHUE MPOAOANKUTENbHbIX CKOMJIEHUIA NIOACKUX NOTOKOB.

B cnyyasx, Koraa nepeyncieHHble TUMNbl CLEHAapMEB He OTParKalT BCex ocobeHHocTel 06bekKTa,
BO3MOHO PAacCMOTPEHME MHbIX CLLEHapMeEB NoXapa.

B nomeweHun, umetowem pgsa W 6Oonee 3BaKyaUMOHHbIX BbIXxOo4a, oOuyar no)apa craegyer
pasmelLatb B6AM3N BbIXOAa, UMEOLWLEro HanbobLUYO MPOMYCKHY CNOCOB6HOCTL. MpK 3TOM AaHHbIN
BbIXOA, cuMTaeTcA 6JOKMPOBAHHbIM C MEPBbIX CEKYHA NOXKapa, U Npu onpeaeneHnn pacyeTHOro BpemeHu
3BaKyaUUKU He yYNTbIBaAETCS.

B nomelLeHMM ¢ 0AHUM 3BaKyaLMOHHbIM BbIXO4OM BpeMs BNOKMPOBAHUA BbiXxoga onpeaensercs
pacyeTom.

CueHapuu noKapa, He peanuMsyemble MNPU HOPMAJbHOM pPEXKMME 3KchayaTaumMmM ob6bekTa
(TepaKTbl, NOAMKOIM, XpaHEHNE roptoYeit Harpysku, He NPeayCMOTPEHHOM HasHauYeHMeM ob6beKTa U T.4,),
He paccmaTpuMBaloTCS.

8. PacuyeTHas Be/MYMHA WHAMBUAYANbHOIO MOXAPHOrO pMCcKa Aas i-ro cueHapusa noxapa Qg B
3/1aHMAX, YKa3aHHbIX B NyHKTe 1 (3a MCKAOYeHMEeM KiaccoB ¢GYHKLMOHANbHOM NOXapHOW omnacHOCTU
®1.1, 1.3, $1.4) paccunTbiBaeTca no opmyne:

Qs,i= Quji * (1 - Kan,i) * Prp,i (1-Ps,) - (1-Kns,i) (3)

roe Qni - 4YacToTa BO3HWMKHOBEHMA MOMapa B 343aHMM B TeyeHMe roga, onpegensemas Ha
OCHOBaHMM CTAaTUCTUYECKUX OAHHbIX, NpuBeAEHHbIX B npuaoxeHmn N 1 K HactoAwel Metoauke. MNpu
OTCYTCTBMM CTaTUCTUHECKOW MHPOPMaLMK AOMYCKaeTca NpuHMMaTh Qqi = 4 -102 ANna Ka4oro 3aaHus;

Kan,i - KO3ODUUMEHT, YUNTBIBAIOLLNIA COOTBETCTBME YCTAHOBOK aBTOMATUYECKOIo NOXKApPOTyLIeHUA
(manee - AVYIM) TpeboBaHMAM HOPMATMBHbLIX AOKYMEHTOB MO MOMapHOW 6e30MacHOCTU. 3HayeHue
napameTpa Kani NpUHMMaeTca paBHbIM Kani = 0,9, ecnm BbINONHAETCA XOTA 6bl OAHO U3 CAeayoLnX
YCNOBWIA:

3gaHMe obopygoBaHo cuctemoin AYI, cooTBeTcTBylOlWEA TpPeboBaHMAM  HOPMATMBHbIX
[OKYMEHTOB MO NoxapHoi 6esonacHocTy;

obopygoBaHMe 3gaHMA cuctemoit AYI He TpebyeTca B COOTBETCTBMM C TpeboBaHUAMM
HOPMAaTUBHbIX OKYMEHTOB MO MO*KapHOI 6e30MnacHoCTy.

B ocTtanbHbIX cnyyanx Kani NPUHUMAETCS PaBHOW HyAO;

Prp,i - BEPOATHOCTb NPUCYTCTBUA NtO4EN B 34aHUN, Onpeaenseman U3 COOTHOLWEHUA Prpi = toynryi /
24, rae toyuky,i - BPEMA HAXOXKAEHUA NIOAEN B 30aHUM B Hacax;

P.,i - BEPOATHOCTb 3BaKyaLMn N04en;

Knsi - KO3QPUUMEHT, y4MTbIBAIOLWMIA COOTBETCTBUME CUCTEMbI MPOTUBOMOMKAPHOM 3aLUUTDI,
HanpaBfeHHON Ha obecneyeHne 6e30MmacHOM 3BaKkyauuum AwAeNn nNpu noxkape, TpeboBaHUAM
HOPMATUBHbIX OKYMEHTOB MO MO*KapHOI 6e30nacHoCTL.

9. BepoATHOCTb 3BaKyauun P.. 13 3maHMi, yKasaHHbIX B NyHKTe 1 (3a WMCKAKOYEHMEM 34aHUI

9,1

KnaccoB GpyHKLMOHaNbHOW NoXKapHoi onacHoctn ®1.1, d1.3, d®1.4), paccunTtbiBaoT No popmyne:

08 -t -t
0,999 - ————, ecimt, <08 -t <t +t, wut, < 6mMun

HD

«P;=140999, ecmt +t, <08-t, mt, < 6mun ,(4)

9,

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




roe tp - pacyeTHoe BpeMsd 3BaKyauun naen, M1H;

tm - BpeémA Ha4dana 3Bakyauuu (MHTepBaﬂ BpemMmeHn OT BO3HMKHOBEHUA NOXapa OO0 Hayana

3BaKyaUuu noaein), MuH;
t;, - Bpema oOT Hauyana noxapa A0 6/10KMPOBAHMA 3BAKYaLMOHHbIX MyTeil B pesysibTate

pacnpocTpaHeHusa Ha Hux O®M, MmerWwmMx NpeaenbHO AONYCTUMble AN N0Ael 3HauyeHusa (Bpems
610KMPOBaHUA NyTel 3BaKyaLUn), MUH;

{ - Bpema cyliecTBoBaHMA CKONNEHWI NOAeN Ha yydacTKax myTU (NAOTHOCTb IIOACKOrO MOTOKa

CK

Ha NyTAX 3BaKyaLMmn npesblwaeT 3HadeHne 0,5 m2/m?).
10. PacyeTHoe Bpems 3Bakyauuun awoaemn tp M3 NOMELLEHWNIM 1 34aHNN onpeaensaeTca Ha OCHOBe

MOAENNPOBaHMA ABUKEHMA NOAEN A0 BbIXOAa HAPYKY OAHMM U3 cheaytowmx cnocobos:

Nno YNpPOLWEHHON aHa/IUTUYECKON MOAENUN [ABUMKEHUSA JOACKOro MoTOKa, MNpuBeAEHHOW B
npunoxeHun N 2 K HacTosAwen MeToaukKe;

Nno MaTeMaTMYecKoM mMoAaenn MWHAOMBUAYANbHO-MOTOYHOIO ABWMMKEHMA /IAen U3 34aHuA,
npueeaeHHOM B npuaoxeHum N 3 K Hactoawen Metoauke;

Nno MMUTALMOHHO-CTOXAaCTUYECKOW MOLENN ABUMKEHUA JOACKMX MNOTOKOB, NPUBEAEHHON B
npunoxeHun N 4 K HacToAwen MeToguke.

Boibop cnocoba onpegeneHna pacyeTHOrO BPEMEHM 3BaKyauuM MPOU3BOAUTCA C YYETOM
cneumnduryeckux ocobeHHocTen 06beMHO-NNAHNUPOBOYHbIX PELIeHN 34aHUA, a Takke ocobeHHocTel
KOHTMHIeHTa (ero oAHOPOAHOCTU) NtoAEN, HAXOAALMXCA B HEM.

Mpn onpeseneHnUM pacvyeTHOrOo BPEMEHWM 3BaKyaLMW YYMTbIBALOTCA AaHHble, NPUBEAEHHbIE B
npunoxeHnn N 5 K HacTtoswen MeToamKe, B YaCTHOCTU MPUHLMMbI COCTAB/IEHUS PACYETHOMN CXEMbl
3BaKyauun ntogeit, napaMmeTpbl ABUKEHUA NOAEN Pa3ANYHbIX TPYNN MOBUABHOCTM, @ TaKXKe 3HAYEHUSA
naowanen ropmsoHTaIbHbIX MPOEKLMIN PA3/INYHbIX KOHTUHTEHTOB NtO4eN.

11. Bpemsa Hayana sBakyaumu '[H onpeaenaeTca B COOTBETCTBUM C NyHKTOM 1 npunoxkeHma N 5 K

€]

HacToswen Metoauke.
12. Bpema 610KMpoOBaHMA NyTen 3BaKyauuu t6n BbIYUC/IAGTCA MyTEM pacyeTa BpPeEMEHU

foctukeHnsa OPMN npefenbHO [OMYCTUMBIX 3HAYEHUI Ha 3BaKYaLMOHHbIX MYTAX B PA3/IMYHbIE MOMEHTbI
BpemeHu. MopagoK NMPoBeAEHMA pacyeTa M MaTEMATUYECKUEe MOLENN AN onpedeneHus BPemeHM
6/10KMPOBaHMA NyTEW 3BaKyauUM onacHbiMM aKToOpamu MoXKapa npusedeH B npunoxeHun N 6 K
HacToswen Metoauke.

13. KoaddpuumeHT, yuuTbiBalOWMIA COOTBETCTBME CUCTEMbI MPOTUBOMOMKAPHON  3aLUUTHI,
HanpaBfeHHON Ha obecneyeHne 6e30MmacHOM 3BaKkyauuum AwAeNn nNpu noxkape, TpeboBaHUAM
HOPMATUBHbIX OKYMEHTOB MO NOXKapHOI 6e3onacHocTH, Kqs paccuntbiBaeTca no ¢opmyne:

Kns,i=1-(1 - Koen,i* Keoya,i) * (1 - Kogw,i * Knpns,i), (5)

roe Koswi - KO3IOOUUMEHT, yuYMTbIBalOWMIA COOTBETCTBME CUCTEMbI MOXKAPHOM CUFHANM3aLUK
TpeboBaHMAM HOPMATUBHbIX OKYMEHTOB NO NOXKapHOW 6€30MacHOCTY;

Kcoys,i - KOIPPULMEHT, yUMUTHIBAIOLWLMIN COOTBETCTBME CUCTEMbI OMOBELLEHUA NIOAEN O NoXape u
ynpaBneHua 3BaKyauueln nogen, TpeboBaHMAM HOPMATUBHBIX AOKYMEHTOB MO  MOXKapHOWM
be3onacHocTu;

Knpsi - KOIpOMUMEHT, YyyMTbiBalOWMIA COOTBETCTBME CUCTEMbI MPOTUBOABIMHOM  3aLUUTDI
TpeboBaHMAM HOPMATUBHbIX OKYMEHTOB MO NOXKapHON 6e3onacHoCTH.

Mopsaaok oueHKM NapameTpoB Kosw,i, Kcoys,i M Knpsi npuBeaeH B pasaene IV HacToAwen Metoamku.

14. PacyeTHasa BeAnYMHA UHOUBUAYANBHOTO NOXAPHOro pucka Qg AnA i-ro cueHapua noxapa B
34aHUAX Knacca (YHKUMOHaANbHOM noxapHoh onacHoctn ®1.1, $1.3, ®1.4 paccuuTbiBaeTca nNo

dopmyne:

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



rae Qn, - YacToTa BO3HUMKHOBEHMS NOXKapa B 34aHUM B Te4eHMe roaa, onpeaenserca Ha OCHOBaHUU
CTAaTUCTUYECKMX AaHHbIX, NpMBeAEeHHbIX B npunoxeHun N 1 K HacToAwen MeToauKe;

P.,i - BEpPOATHOCTb 3BaKyaUUn Atoaei;

Pcn,i - BEPOATHOCTbL CRAceHMs 04N,

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

NZi _Nneaei
P.=——.0,999, (7

zi

roe szi - 0bLee KONNYECTBO 0AeN, 3BaKYMPYIOLLMXCA B pacCMaTpUBaeMOM CLEeHapuu;

N

BCEM Yy4yacTKam nyTel 3BaKyauuu Noaei, He YyCrneBWUX MNOKMHYTb YKas3aHHbIA Y4acTOK A0 ero
6/10KMpPOBaHMA onacHbiMK paKTopammM noxKapa (ana KoTopbiX tp + tuws > 0,8 - t6,), M NlOAEN, NONaBLIKNX B
CKOMNeHUe NPoA0/IKUTENbHOCTbIO Bonee 6 MUH (te > 6 MUH);

tp - pacyeTHoe Bpems 3BaKyauun aoaen, MuH (onpeaenseTca B COOTBETCTBUM C NyHKTOM 10);

ts - BpemMA Hayana 3BaKyauuu (MHTepBan BPeMEHM OT BO3HMKHOBEHWS MoOXapa A0 Havana
3BaKyauuu nogei), MuH (onpeaenseTca B COOTBETCTBUM C MyHKTOM 11);

ten - Bpema OT Hayana mno)kapa 40 O/0KMPOBAHMA 3BaAKyaUMOHHbIX NyTel B pesysbTaTe
pacnpocTpaHeHusa Ha Hux O®M, umeowmUx NpeaenbHO AONYCTUMble AN NOAel 3HauyeHus (Bpems
610KMPOBaHUA NyTel 3BaKyaLMn), MUH (onNpeaenaeTcs B COOTBETCTBUM C MyHKTOM 12);

te - BPEMA CYLLLECTBOBAHUA CKONMEHUIA NloAelt Ha ydacTKax nyTu (NAOTHOCTb NHOACKOro NOTOKa Ha
NyTAX 3BaKyaLuu npesbiwaeT 3HadeHue 0,5 m2/m?).

16. BepoaTHOCTb cnaceHus Pcn; onpeaenaetca no popmyne:

- KO/IMYECTBO He 3BaKyMpoBaBLMKXCA Aodei. Onpegenserca nyTemM CyMMUPOBaHWUA Mo

Hes’s i

Peni=1 - (1 - Knsi)(1 - Konc,i) (1 - Ko,i) (1 - Kss,i), (8)

roe Knsi - KOIQOUUMEHT, y4MTbIBAIOWMIA COOTBETCTBME CUCTEMbI MPOTUBOMOXNKAPHOM 3aLLMUTHI,
HanpaB/feHHOM Ha obecneyeHne 6e30MacHOM 3BaKyauuMu AOAEN NpU  NoXKape, TpeboBaHUAM
HOPMATUBHbIX AOKYMEHTOB NO NOXapHoM 6e3onacHocTk, onpeaensetcsa no ¢opmyne (5);

Konci - KOIGOUUMEHT, YYMTbIBAOWMIA OMCNOKALMIO NOAPA3LENEeHUN MOXKAPHOM OXpaHbl Ha
TEPPUTOPUN NOCENEHUIA U TOPOACKUX OKPYroB, NpuHMMaeTca paBHbiM Konci = 0,95 B cayyae
COOTBETCTBUA ee TpeboBaHUAM TexHMYECKOro pernameHTa M HOPMATUBHbIX JOKYMEHTOB MO MOXKAPHOM
6e3onacHocTU. Mpn 3Tom Bpemsa ts,i NPUHUMAETCA B COOTBETCTBMM C PAcYETOM MO MPUIOKEHUIO 6 K
HacToAwen MeTooMKe [NA [AHHOMO CUEHapuA pas3BUMTUA MoXKapa. B ocTanbHbix cnyyaax Konc,
NPUHMMAETCA PaBHOMN Hy/O.

Koi - KO3bOMUMEHT, yunTbiBalOWMA Knacc QPYHKUMOHANBHOM MNOXApHON OMAaCHOCTU 34aHMUA.
3HaveHue napameTpa K¢, npuHUmaeTtca pasHbiMm Kg,i = 0,75 B cneaytowmx cayvasax:

Ana 3paHuit Knacca ®1.1 B cnyyae cobnogeHua TpeboBaHUIA HOPMATMBHbLIX LOKYMEHTOB MO
No*KapHoW 6€30MacHOCTM K OCHALLEHWUIO NePBUYHBIMU CPEACTBAMM NOXKAPOTYLIEHUSA;

Ana 34aHui knacca 1.3 B cayyae cobnaogeHua TpeboBaHUI HOPMATUBHBLIX AOKYMEHTOB MO
No*KapHoW 6€30MacHOCTM K YCTPOMCTBY aBapUMHbIX BbIXOAO0B;

AnA 34aHni Knacca ®1.4 - Bo Bcex cayyanx;

B ocTanbHbIx cayydasax ans 3gaHnin knaccos @1.1. 1.3 Ky, NPUHMMAETCA PaBHOM HYAHO;

Kssi - KO3QPUUMEHT, YUMUTBIBAIOLLMIA COOTBETCTBUE MNMyTEMN 3BaKyauumn TPeboBaHUAM HOPMATUBHbIX
OOKYMEHTOB MO NOXKapHOW 6€30MNacHOCTH.

3HayeHune napameTpa K NpuHUMaeTca paBHbiM Kssi = 0,8 B cyyae cobnogeHns TpeboBaHWi
HOPMATUBHbIX LOKYMEHTOB NO MOXapPHOM 6€30NacHOCTU K NyTAM 3BaKyaLuu.

B ocTanbHbIx cnyydanx Ksgi NPUHMMAETCA PaBHOM HyAtO.

[ll. MopaaoK npoBeaeHUA pacyeTa MHANUBUAYANbHOTO
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MOKapHOro pucka
AHann3 noxapHoi onNacHOCTK 34aHuKA

14. Qna npoBeAeHUs aHann3a NOXAPHOM OMAcHOCTM ocyliecTeafeTca cbop AaHHbIX O 34aHWN,
KOTOPbI/ BKAOYAET:

06bEMHO-NNAaHMPOBOYHbIE PELLIEHMS;

TennopuUsnMYeckMe  XapaKTEPUCTUKM  OFPaK4aloWMX  KOHCTPYKUMIA U pasMeLLeHHOoro
obopyaoBaHus;

BWA, KOJIMYECTBO M PasMeELLLEHME FTOPHOYNX BELLECTB U MaTepManos;

KO/IMYECTBO M MeCTa BEPOATHOIO PasMeLLEHMUA Nt0aeN;

CUCTEMbI NOXKAPHOM CUTHANN3ALMU U MOXKAPOTYLLUEHWUSA, NPOTUBOALIMHON 3aLUNUTbI, OMOBELLEHMUSA
Nogen o noxape 1 ynpasaeHus aBakyaumen noaei.

15. Ha ocHOBaHWWM NONYYEHHbIX SAHHbIX MPOM3BOAUTCA aHANN3 MOXKAPHOM ONACHOCTU 34aHUA, NpuU
3TOM Y4YMUTbIBaAETCA:

BO3MOXXHaA AMHAMMKA PA3BUTUA NOXKapa;

COCTaB W XapaKTEPUCTUKM CUCTEMbI NPOTUBOMNOXKAPHOW 3aLLMUTDI;

BO3MOXKHble NOCNeACTBUA BO3AEMNCTBMA MOXKapa Ha N0AEeN U KOHCTPYKLMK 34aHUA.

Onpep,eneHme YacCTOTbl pean3aumn NoXKapoonacHbIX CMTyaLLMﬁ

16. YactoTa peanusaumm MOXKAapPOOMACHbIX CUTyaUWUi onpeaenserca 4acToTOM BO3HUKHOBEHUS
noxapa B 34aHUKM B TedeHue roga. MopagoKk onpeaeneHnsa 4actoTbl BOSHUKHOBEHMSA NOXKApa B 34aHUU
npueeaeH B pasaesne Il HacTosaweln MeToguKku.

MocTpoeHune nosel onacHbIX GakTOPOB NOXKAPaA A5 PA3NMYHDIX
CLLeHapM1eB ero passuTus

17. Ona nocTpoeHus Mosiel onacHbiX ¢GaKTOPOB MOXKapa MNPOBOAUTCS 3KCMEPTHbIA BblbOpP
CueHapua WAW cueHapueB MOXapa, NpPU  KOTOPbIX OXMAATCA Hauxyawue MNOCNeACcTBMA ANA
HaXo4ALMXCA B 34aHUM NtOAEN.

dopmynmpoBKa cueHapus pa3BUTMA NOXKapa BKAOYaeT B ceba cneaytowme stanbi:

BbIOOP MeCTa HaxOXKAEHMA NEePBOHAYaIbHOMO o4ara noapa U 3aKOHOMEpPHOCTEN ero pasBuTus;

3agaHune pacyeTHon obnacTn (Bblbop paccmaTpuBaEMOl MpPU pacyeTe CUCTEMbl MOMELLEHWH,
onpeaeneHne yuyntbiBaembiX NP pacyeTe 3/1eMEHTOB BHYTPEHHEN CTPYKTYPbl MOMELLEHWUM, COCTOAHUSA
npoemos);

3aZaHMe MNapamMeTPOB OKpPYKaloWen cpeapl M HayasibHbIX 3HAYEHMW MapPaMeTpPoB BHYTPMU
nomeLLeHUN.

B cooTtBeTcTBUM € npunoxeHmem N 6 K HacToawen MetoguKke dopmynmpyetTca maTemaTuyeckas
MOZAENb PA3BUTUA NOXKAPA N NPOBOAMTCA MOAENNPOBAHNE ero ANHAMMKM Pa3BUTUA.

Ha ocHoBaHWKW pe3ynbTaTOB PACYETOB OCYLLECTBAAETCA MOCTPOEHWEe Moselt onacHbIX $aKToOpoB

noapa v onpegenserca 3HaYeHne BpemeHn 610KMpoBaHMUA nNyTelt aBakyaumm O t6n.

OueHKa I'IOCﬂeLI,CTBVIﬁ BOBAEI\;ICTBMH OnacCHbIX d)aKTOpOB no<apa
Ha ﬂPOAEﬁ ANnAa pa3nnyHbIX CueHapumnes ero pa3snTtuA

18. OueHKa nocneacTsuin Bo3AencTBMA onacHbIX GaKTOPOB No)Kapa Ha MoAen 3akao4vaerca B
onpeaeneHnn BEPOATHOCTM 3BaKyaL MM Il0AeN U3 34aHMA NPU Noxape.

BepoaTHOCTb 3BaKyauuu fogein onpepenserca no ¢opmyne (3) Ha ocHoBe conocCTaBAeHUA
3HAYEeHUN BPEMEHM 3BaKyauuW A0AeNn M BpemeHn 6/0KMPOBaHMA NyTen 3BaKyauMM OMacHbIMM
daKkTopamm noxapa.

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

Ona onpeageneHnAa pacyeTtHOro BpemeHu aBakyauumu mop,eﬁ tp B COOTBETCTBUU C NPUNOKEHNAMU
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N N 2 - 5 K HacToAweln MeToauKe onpeaenseTca MoAenb 3BaKyauuu noaen us 3gaHms, npoBoauTcs
NOCTPOEHME PACYETHON CXeMbl 3BaKyaLUM M OCYLLECTBAAETCA MOAENIMPOBaHNE 3BAKYaLUKN N0aeN.
19. B cooTtBeTcTBUM C pasgenom |l HacToawen MeToamMKu NpoBOAMTCA onpeaeneHne pacyeTHom

BeNINYNHblI MHOANBUAYANIbHOTO NOXXAapPHOro pucKa QB M conocCTtas/sieHne ee C HOPMaAaTUBHbIM 3Ha4YeHUeM

H
MHAMBMAYanbHOTO NoxapHoro pucka Qg .

YyueT Hanmuus cuctem obecneyeHuns no»(apHoﬁ
6esonacHocTH 343aHNA

20. Hanunume cucrem obecneyeHms no*kapHoi 6e3onacHOCTM 34aHMA YYUTbIBAETCA B COOTBETCTBUM
c opmynon (4) n nonoxKeHmamu pasgena IV HacToawen MeToanKu.

Bnok-cxema, nanocTpupyowana nopagoK NpoBeAeHWA pacdeTa MHAVMBUAYANbHOMO MOXAPHOro
pUCKa, NnpeacTaBaeHa Ha puc. 1.

/ /
/ AHAJIM3 [OXApPHOM ONaCHOCTM 3mauus /

/ /

\/

OnpemejieHMe YaCTOTH peaM3alMM HOXapPOOIAaCHHEX CUTyaL UM

>

\/

[locTpoeHMe NoJieM OIacCHBX GaKTOPOB IHoOXapa

BribOp clieHapus IHoxapa
dopMyIMPOBKA MaTeMAaTUUYECKOM MONEeJM UM MOIeJIMPOBAaHUE
IVHaMMUKM Pas3BUTUA IToXapa
[IocTpoeHMe NOJIeM OIacCHHBX GaKTOPOB IHOXapa
OnpeznesieHre BpeMeHM OJIOKMPOBaHMS NyTeM sBaKyalUMn

[
PazpaBoTka \/
IOTIOJIHUTEJIb HEIX
IPOTUBOIIOXAPHEIX OLeHKa [OCJIENCTBMII BO3IENMCTBMSA OIACHEX (aKTOPOB
MEepOonpuATUN noxapa Ha Joieu
/\ QOpPMYyJIMPOBKA MAaTEMAaTUUYECKOM MOIEJU U

MOIeNMPOBaHME 2BaKyaluu JOIel M3 3OaHus
npy Hnoxape
OnpenesieHye BpPeMeHM OJIOKMPOBAaHMSA IIyTel SBaKyalUM
PacuyeT BEPOATHOCTM SBakyalluu JOIeM

| PacueT BeJIMUMHEL VMHINBUIOYAJIBHOTI'O |
[IOXapHOTO pPHUCKa

| |
| \/ \/ |

||PacquHoe 3HaAUEeHMEe IIO0XapHOTIO PacueTHOEe 3HaueHMEe OXApPHOTO Il



' pMCKa I[IPEeBHIAEeT HOPMaTUBHOE pMCKa He IpEeBHIAaET HOpMaTMBHoe|

| \/ \/ |
| BriBOI : BriBOI :

[IOXapPHBIM PUCK IIPEeBHIAET [IOXaPHEIM PUCK He IIpPeBHUAET
| IONIyCTMMOE 3HAaUeHUe IONIyCTMMOE 3HAaUeHUe |

Puc. 1. NopAagok nposeeHMA pacyeta UHAMBUAYANbHOIO
NOXKapHOro pucka

IV. NMopAaaok pa3paboTKM AONONAHUTENbHbIX
NPOTUBOMNOXKAPHbLIX MEPONPUATUIA NPU ONPeaEeNEHNUN PACUYETHON
BE/IMYMHbI MHANBUAYAIbHOTO NOMKAPHOIo PUCKA

21. B cayyae, ecnu pacyeTHaa BeNMUMHA WHAMBUAYANbHOrO MOMKAaPHOrO PUCKa nNpesbilaeT
HOpMaTUBHOE 3HayeHue, B 34aHUWN caefyeT NPeAycCMOTPeTb AOMNOJHUTENbHblE MPOTUBOMOXAapHble
MepOoNPUATUA, HanpPaBAEHHbIE Ha CHUMKEHME BeIMYMHbI NOXKAPHOro pUCKa.

K umcny npoTmBonoMKapHbIX MEPONPUATUIA, HanpaBAEHHbIX Ha CHUXEHWE BeAUYMHbI NOXKapHOro
pucKa, OTHOCATCA:

npUMeHeHne OO0MNOJIHUTENbHbBIX 06BEMHO-MN/TAHNPOBOYHbIX peLeHni n CpeAcTs,
obecneynBaoLLMX OrpaHNUYeHNe PacnpPoCcTpPaHeHUs Noxapa;

YCTPOWCTBO AOMO/HUTE/IbHbIX 3BaKyaLMOHHbIX NMyTel U BbIXO4,0B;

YCTPOMCTBO CUCTEM OMOBELUEHMA JIlOAEeA O TMOXKape W YyhnpaBAeHMA 3Bakyauumen ogen
NOBbILWLEHHOIO TUNa,

opraHM3auma NosTanHom sBaKyauun nogen us sgaHus;

npumeHeHne CUcTtem I'IpOTVIBOAbIMHOVI 3aluThbI,

YCTPOWCTBO CUCTEM aBTOMATUUYECKOTO MOXKaPOTYLEHUSA;

OrpaHUYeHMe KoJIMYecTBa /togei B 34aHUM A0 3HavyeHui, obecneuymBatowmx 6e30nacHOCTb MX
3BaKyaLUuUK U3 34aHUA.

3ddEeKTUBHOCTb AOMNOMHUTENbHbLIX NPOTUBOMOXAPHbLIX MEPONPUATUIA A0MKHA MOATBEp)KAaTbCA
MOBTOPHbIM PAacYeTOM BeMUYUHbI MUHAUBUAYAbHOMO NOMKaPHOro PUCKa.

(n. 21 B pea. MNpukasza MYC Poccum o1 12.12.2011 N 749)
22. OpPeKTUBHOCTb KaxKaoro M3 MnepeyUcieHHbIX Bbllle MPOTUBOMOMKAPHbBIX MeponpuATUIA

onpegenAaeTca CrteneHbio BAUAHMA HaA MNapaMeTpbl tp' t6n' tHs' a ONnAa CUCTembl HOH(apHOVI

CUrHannsauum, I'IpOTMBO,EI,bIMHO[;i 3alnTbl U CUCTEMbI OnoBeLlleHNA ]'II-O,CI,Eﬁ npn noxape n ynpasaeHnA

K

3BaKyalueit nogeit Takxe napametrpamn K

obu’ ~coyn Y KHI[S'

3HayeHne napametpa K npuHumaetca pasHbim K = 0,8, ecin BbINOAHAETCA XOTA 6bl

00H,1 0o0H,i
O4HO M3 cneaytowmnx ycnosm‘&:

340aHune 060pyp,OBaHo cucTemon nomapHon CUTHaAN3auuUmn, COOTBeTCTByIOLLI,eVI Tp66OBaHMFIM
HOPMaATUBHbIX AOKYMEHTOB NO nomapHoﬁ 6esonacHoCTY;

o6opyp,OBaHme 34aHUA cUcTemom nomapHon CUrHann3saumm He Tpe6yeTCF| B COOTBETCTBUMN C

Tp86OBaHMﬂMM HOPMATUBHbIX AOKYMEHTOB NO nomapHoﬁ 6e3onacHOCTu.

B octanbHbix caydaax K NMPUHUMAETCA PaBHOM HY/IO.

00H,i
(n. 22 B pep, Mpukasza MYC Poccum o1 12.12.2011 N 749)

23. MpuMeHeHWe B KayecTBe AOMONHUTENbHOrO MPOTUBOMNOXAPHONO MeponpuUATMA 06BbEMHO-
NAaHUPOBOYHbIX pelleHuid U cpeacTs, obecneumsalolMx OrpaHUYeHue pacnpocTPpaHeHUA noxKapa,
pocturaetca obecneyeHMem HOPMUPYEMbIX NPeAenoB OrHeCTOMKOCTU U MOHUMKEHHOW MNosKapHoW
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OnacCHOCTH 06}'IMLJ,OBO‘-IHbIX CTpOUTENbHbIX MaTepnanosB, NCMOJZIb3yeMbIX B OrpaxXaarolmnx KOHCTPYKUMNAX
nomeuieHunA, B KOTOPOM HaxoauTca BepOﬂTHbIVI o4yar nokapa.
CreneHb BAWAHWUA AAHHOMO AOMOJAHUTENIBHOIO NPOTUBOMNOXKAPHOIO MEPONPUATUA HA OMHAMMUKY

PacnpoCTpaHeHus mnoxapa M, COOTBETCTBEHHO, 3HadyeHue napametpa Ll — onpepensetca nytem

nposeaeHMA MNMOBTOPHOro pacyeTa t6n nocne BHeECEHUA COOTBETCTBYHOLWUX U3MEHEHUA B cxemy

OG'bEMHO-I'IIIaHMpOBOLIHbIX DELLIEHMﬁ 340aHUA.
24, I'IpM npuMmeHeHnMn B KayectBe AONOJIHUTENIbHOTO MNPOTUBOMNOMKAPHOINO MEpPONnpUATUA
yCTpOVICTBa AONO/THUTE/IbHbIX 3BaKyaLLMOHHDbIX HYTEVI 1 BbIXO40B cneagyeT BbiNO/IHUTb ﬂOBTOprIﬁ pacyer

Mo OLLeHKe NapameTpa tp C YYETOM OTKOPPEKTUPOBAHHbIX 06 BEMHO-NIAHNPOBOYHbBIX PELLEHUIA.

25. pun npumeHeHMW B Ka4vecTBe [OMOJHUTENIbHOTO MPOTUBOMOXAPHONO MeponpuUATUA
YCTPOIACTBA CUCTEMbI OMOBELLEHUA NHOAEN O MOXKape M YNpPaBNeHMA 3BaKyauunen Ntoaen noBbleHHOro

TWnNa cheayeT BbiNO/IHUTb ﬂOBTOprIﬁ pacyeT No OUuEeHKe NapamMmeTpa tp C y4eTom nepepacnpeneneHna

NMOTOKOB 3BaKyMPYIOLIMXCA M  U3MEHEHMA CXeMbl 3BaKyauuuM B 3aBUCMMOCTM OT CleHapues
BO3HWKHOBEHMA M Pa3BUTUA MOMKapa W, COOTBETCTBEHHO, anroputma OYHKLUMOHUPOBAHUA CUCTEMbI
OMOBELLEHUA NIIOAEN O NOXKAPe U ynpasieHMeM 3BaKkyaLMn 0aen.

3HauyeHne napameTpa Kcoya,i NMPUHUMAaETCA PaBHbIM Kcoya,i = 0,8, ecnu BbINOAHAETCA XOTA bbl

OZHO U3 CNesyoWwmnx YyCN0BUIA:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

3aaHne obopynoBaHO CUCTEMOWN OMOBELUEHMA JIIOAEN O MOoXKape W ynpas/eHUs 3BaKyauuen
Nofel, CooTBETCTBYIOWEN TpeboBaHNAM HOPMATMBHBIX 4OKYMEHTOB MO MOXapHOM 6esonacHocTy;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

obopypoBaHMe 34aHUA CUCTEMOWN OMOBELLEHMA NOAEN O MOXape M ynpasBiaeHWs 3BaKyauumel
nopein He TpebyeTcs B COOTBETCTBMM C TPebBOBAHMAMM HOPMATUBHBLIX AOKYMEHTOB MO MOXKAaPHOWN
6e3onacHocTw.
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

B octanbHbix caydanx Kigys; npunumaetca pasHoit Hysito.

(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)
26. BansaHMe cucTembl NPOTUBOALIMHOM 3alUMTbl Ha YpoBeHb obecneyeHHOCTM 6esonacHoM

3BaKyauuu Niofell Npu noKape OLEeHMBAeTCA MOCPeACTBOM pacueta 3HadeHus L, ¢ ydeTtom

TEXHUYECKMX XAPAKTEPUCTUK MPUMEHAEMOr0 BEHTUAALMOHHOIO 060pYyAO0BaHMA MNPOTUBOALIMHOM
3awmTbl. MNoabop napameTpoB BEHTUNALMOHHOrO 060PYAOBaHUA OCYLECTBASAETCA B COOTBETCTBUU C
HOPMaTMBHbIMM AOKYMEHTamMM Mo no¥KapHol 6esonacHocTW. Mpu 3TOM ANA BbINONHEHMA PaCYeToB
cneayet NPUMEHATb 30HHYIO (30Ha/IbHYI0) AU NONEBYIO MOAEN.

3HauyeHne napamertpa Knﬂg,i NMPUHUMAETCA PaBHbIM KHH3,i = 0,8, ecnn BbinoaHAeTcA xoTA bbl

OAHO U3 CNeayoWwmnx YyCN0BUIA:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

30aHMe 060pyA0BaHO CUCTEMOM MPOTUBOABIMHOW 3aWMTbl, COOTBETCTBYHOLWEN TpeboBaHUAM
HOPMATUBHbIX LOKYMEHTOB NO NOXapHOM He3onacHoCTH;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

0bopyAoBaHME 34aHMA CUCTEMOW MPOTUBOALIMHOM 3alMTbl He TpebyeTcA B COOTBETCTBUM C
TpeboBaHMAMM HOPMATUBHDBIX JLOKYMEHTOB MO NOXapHOM 6e3onacHoCTy.
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

B ocTanbHbIX cayyasx Knﬂg,i NPUHUMAETCA PAaBHOM HyHO.

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)
27. OrpaHnYeHMe KoandecTea logen B 34aHnM 40 3HaYeHuI, obecneunBatomMx 6e3onacHoCTb UxX
3BaKyauMu M3 34aHMA NpWU NOXKape, Y4YMTbiBAaeTCA NOCPeACTBOM MOBTOPHOrO pacyeTa 3HayeHun

napameTpa tp npu cyuwlecTsyrowmx O6'beMHO-I'I/'IaHVIpOBO‘-IHbIX peweHnax n orpaHN4eHHOM 3Ha4YeHUN

KO/IMYECTBa 3BaKyMPYHOLLMXCA NPU NoXape.
28. [Ona nony4eHUAa UCXOAHbIX AaHHbIX, HeobXoAMMbIX [O4A MPOBEAEeHUA pPacyeTos,
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npeaycMOTPEeHHbIX HacToAwein MeToauKoM, cnedyeT WMCMNOAb30BaTb  CMPaBOYHblE  UCTOUHWUKMU
MHPOPMaLMN U MPOEKTHYIO AOKYMEHTALMIO 34aHNA.



CTATUCTUYECKHUE OAHHbIE
O YACTOTE BOSHMKHOBEHWA MOAPA B 3AHUNAX

CnNUCoOK N3MEHAIOLMX LOKYMEHTOB
(B pea. Mpukasza MYC Poccum o1 02.12.2015 N 632)

N HanmeHoBaHue 34aHMA YactoTa
n/n BO3HWKHOBEHUA
noxkapa B Te4yeHune
roga

1. | ObuweobpasoBaTenbHble OpraHM3aLmm 1,16 - 10

2. | OpraHusaummn HavaabHOro NpodeccuoHabHOro obpasoBaHus 1,98 - 102
(npodeccrmoHanbHOe TeEXHUYECKOE YYNUULLE)

3. |OpraHusaumu cpegHero npodeccMoHanbHoro obpasoBaHus (cpeaHee 2,69 107
cneumanbHoe yyebHoe 3aBeseHue)

4. | dowKonbHble 06pa3oBaTe/ibHble OpraHM3aumm 1,3-103

5. | [deTckme 0340pOBUTENbHbIE Nareps, NeTHUE AeTCKMe aaumn 1,26 - 103

6. |CaHaTopuu, ooma oTAbIxa, NAHCUOHATbI 2,99 - 107

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

8. |3AaHunA pO3HUYHOM TOProBaN: 2,03 107

YHUBEpMarun, npoOMTOBapHbIE Mara3unHbl;
YH1UBEpCamMbl, NPOAOBO/IbCTBEHHbIE Mara3nHbl,
MarasnHbl CMeLWaHHbIX TOBAPOB;

alnTeKN, anTevyHble JNAPbKHK,

MpunoxkeHne N 1
K NyHKTY 8 MeToamKm
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9. |3paHuA PbIHOYHOW TOProBAMK: 1,13 - 1072

KpbITble, ONTOBbIE PbIHKM (M3 34aHUI CTALMOHAPHOM NOCTPOIKN),

TOProBble NaBU/bOHbI, KNOCKK, TaPbKK, NaNaTK1, KOHTENHepbI
10. |3paHuAa opraHM3aumin 06LWEeCTBEHHOIO NUTAaHUA 3,88 107
11. |ToCTUHMUbI, MOTENN 2,81-1072
12. | CnopTUBHbIE COOPYXKEHMA 1,83 1073
13. |34aHuMA 3peNULLHDBIX N KYNbTYPHO-NPOCBETUTENBHbIX YYPEKAEHNN 6,90-103
14. |BubanoTekn 1,16 - 103
15. | Mysewu 1,38 - 102
16. | BonbHULbI 1,3-107
17. | Ob6pasoBaTtenbHbie OpraHM3aumm ¢ HaIMYnem UHTepPHaTa 7,7 -103
18. | CneuyanmMsanpoBaHHble AOMa NpecTapenbixX U MHBAANAOB 7,7 -103
19. | loma *unble MHOrOKBapTUpPHbIe 2,6-1072
20. | doma Kunble ogHOKBAPTUPHDbIE 1,9-103




MpunnoxkeHue N 2
K NyHKTY 10 MeToauKu

YMPOWEHHAA AHAJTMTUYECKAA MOJE/1b
AOBUKEHMA NHOACKOIo NOTOKA (ONPEAENEHWNE PACHETHOIO BPEMEHU
3BAKYALIMW NOAEN N3 MOMELLEHMIA U 30AHWIA MO PACHETY BPEMEHU
AOBUKEHMA OAHOIO NN HECKOTbKUX TFIOACKMX MOTOKOB
YEPE3 3BAKYALMOHHLIE BbIXOAbl OT HAMBOJIEE
YOANTEHHbBIX MECT PASMELLEHWA NIOAEN)

CnN1CoK U3MEHAIOLWMX JOKYMEHTOB
(8 pea. Mpukasos MYC Poccum o1 12.12.2011 N 749,
01 02.12.2015 N 632)

PacueTHOe BpEeMda sBaKyaumm Jonen t nus [IOMEUle HUM U 3OaHUM
P
yCTaHaBJIMBAETCA IO pacyeTy BPEMEHM IOBMXEHMS ONHOTO MJIM HECKOJIbKUX JIOICKMUX
IIOTOKOB UYepe3 5BaKyallMOHHEIE BHXOIE OT HamboJiee yHaJIeHHBIX MECT pas3MelleHUS
JIOOen .
[Ipy pacdyeTe BeChb NOyTh OBMXEHMS JIOOCKOT'O TI[OTOKa [oOpa3nesigeTcs Ha
YYaCTKM (MIPpOXOH, KOPMIOP, IOBEPHOM NpOeM, JIECTHUYHBI Mapll, TamMOyp) IOJIMHOM 1
i
M WMPMHOM »OejbTa . HadvaJbHBMM ydYacTKaMM SBJIAIOTCS NPOXOIH MeXAy padouuMmmu
i
MecTaMyu, oODOOpyIOOBaHMEM, psAalaMM Kpecej M T.I.

[Ipy omnpenejieHUM PaACUETHOT'O BpPEeMEeHM 3BBRakyalumuu JIoOel OJIMHY UM WUPUHY
KaXIOoro YydYacTKa OYyTM SBaKyaluuM »OJsd [OIPOEKTUPYEMBIX 3IOaHUNM [IPUHMMAKT I10
IPpOeKTy, a IJjsg TI[OCTPOEHHEX - 1[I0 (QaKTUMUeCKOMY IIOJIOXEHMIO. [IMHY OYyTHU II0
JIECTHMUYHBIM MapliaM, a Takxe [0 NaHIOycaM M3MepsdiT [0 IOJIMHe Mapua. LIMHYy IyTH
B IBEPHOM IpoeMe I[PMHMMAKT pPaBHOM HYJIO. IlpoeM, PaCIOJIOXKEHHEIN B CTEHEe
ToJuMHOM ©Bojgee 0,7 M, a Takxe TaMOyp CJenyeT CuMTaTb CaMOCTOSATEJIbHEMU
ydyacTKaMM TOPU30HTAJIBHOTO NYTH, KVMEKIMMM KOHEUHYI IJIMHY 1 .

i
PacueTHOe BpeMs BBakyaluu JioIel t clenyeT oOlIpenesiiTh KakK CyMMYy BPeMeHU

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

t =t +t +t+ ...+ tt, (I12.1)
P 1 2 3 i
roe t - BpeMsa IOBMXEHMS JIOOCKOT'O IIOTOKa Ha INepBOM (HadaJlIbHOM) YydacTke,
1
MMH. ;
t , t , t , ... t - BpeMAa IOBMXEHMA JIOOCKOT'O MNOTOKAa Ha KaxXxIOoM M3
1 2 3 i
crlenyKmMx II0CJIe INEepBOT0 ydacTKa IIyTM, MMH.
BpeMsa OBMXeHMSA JIOOCKOTO IOTOKa [0 I[epBOMy ydYacTKy noytu t , MMH.,
i
PacCuMTHBAT 10 QopMyJie:
1
1
t = --, (I1.2.2)
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rne 1 - OJaMHaA IEepBOTO ydyacTKa HIyTH, M;
1
\Y% - CKOPOCTB IOBUXEHMS JIOOCKOTO IIOTOKa IO TOPMBOHTAJIBHOMY MOYyTHU Ha
1
nepBoM yuyacTke, M/MuH. (omnpemengercda mno Tabauue [12.1 B 3aBUCUMOCTU OT

JIOTHOCTM D) .
[IIOTHOCTL OIOHOPOIHOTO JIOOCKOI'O IIOTOKA Ha IepBOM yuacTke nyTtm D

1
paccuuTHBALT 10 QopMyJie:
N x f
1

D = ———————--——- , (I12.3)

1 1l x mernbrTa

1 1

roe N - UMCJIO JIOOEY Ha [IepBOM ydacTKe, uell.;

1
f - cpegHaa nsowanb rOPUM3OHTaNbHOM MPOEKUMU YenoseKka, m?/yen., npuHMMmaemas B
COOTBETCTBMM C NyHKTamu 4, 5 npunoxkenua N 5 K HacToswen Metoauke;
(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)

mejbTa - WMpMHA [IEPBOTO ydYacTKa NOyTH, M.
1
CkopocThb V IBWXEHMS JIOOACKOTO IIOTOKA Ha ydYacTKax [IYyTH, CJeOyIMx I10CJe
1
IEPBOTO, NPMHMMAKLT 0 Tabmuue [I2.1 B 3aBUCUMOCTM OT MHTEHCUMBHOCTM IOBWXEHUSI

JIOOCKOTO IMOTOKa IO KaxXIOMy M3 BTUX YyYaCTKOB NYTHM, KOTOPYI BBUMCIISIT IJIS
BCeX y4YaCTKOB NyTM, B TOM UMCJIe M IJigd IOBEPHEX NPOeMOB, IO QopMyJe:

q X OeJbTa
i-1 i-1
q = ———————————————= , (12 .4)
i meybLTa
i
Toe mejabTa , OeJbTa - WMPMHA paccMaTpMBaeMOTI'O 1-To M HOpeldmecTBYOLETO
i i-1
eMy ydacTkKa NyTu, M;
qi’qi-l - WHTEHCUBHOCTU [OBWUXXEHWA NKACKONro MNOTOKa MO paccmatTpuBaemomy i-My n

npeawecTByloLeMy y4acTKam nyTv, M/MUH. (MIHTEHCUBHOCTb ABMMEHUA NHOACKOTO NOTOKA HA NepBom

yyactke nytn (], onpegensetca no Tabauue M2.1 no 3Hauenmio D;, yctraHosnenHomy no popmyne

(n2.3)).
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)
Ecnu 3HaueHuMe g , onopenejsgeMoe no dopmyne (II2.4), MeHblIe I PaBHO
i
q , TO BpeMfa IOBMXEHMA IO YyY4acTKy nOyTu t , MMH., PaBHO:
max i
1
i
£ = --, (I12.5)
i v
i
IIprM 2TOM 3HAYEHUA g ’ M/MI/IH ., CllegyeT IPUMHYMMAaTb PaBHBIMU

max
16,5 - ons ropu3oHTaNbHbIX NyTeN;
19,6 - ana ABEPHbIX NPOEMOB;
16,0 - ans necTHUUbI BHU3;
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11,0 - Ans necTHMLbl BBEPX.
Ecim 3HaueHMe g , oIpenejyieHHoe 110 dopwmysie (I[I12.4), ©OoJbue g
i max
LMPUHY IeJibTa ITaHHOT'O YyuYacTKa IyTHU ClleOyeT yBeJMUMBATL Ha TakKoe 3HaueHUe,
i
IpM KOTOPOM COBJIIaeTCs YCJIOBUE:

, TO

qa <=9 . (I12.06)

Mpn HEBO3MOMKHOCTM BbINOAHEHMA ycnoBua (M2.6) MHTEHCMBHOCTb M CKOPOCTb ABUMKEHUS
JII0ACKOro NOTOKA MO y4acTKy i onpegenatoT no Tabauue M2.1 npu 3HayeHum D = 0,9 u 6onee. Mpu aTom
CnefyeT yuuTbiBaTb BPEMA 3a4EPKKM ABUKEHUA Nt0AelN U3-33 06pa30BaBLUETOCA UX CKOMAEHWA.

(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)
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MHTEHCUBHOCTb U CKOPOCTb ABUNXKEHNA

JII0ACKOro MOTOKa Ha Pa3HbIX yY4acTKax nyTei sBakyaumnm
B 3aBMCMMOCTM OT MNJIOTHOCTH

MnoTHOCTL FOpPU30HTaNbHbIN NYTb OBsepHon JlecTHMua BHU3 JlecTHMUa BBEPX
noTtoka D, npoem,
M2/m2 CKOPOCTb | MHTEHCUMBHOCTb | puTeHcUBHOCTL | CKOPOCTb | MHTEHCMBHOCT | CKOPOCTb V, MHTEHCUBHOCTb q,
V, M/MUH. g, M/MUH a, M/MuH V, M/MUH. | bQ, M/MWH. M/MUH. M/MUH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 v 6onee 15 13,5 8,5 8 7,2 11 9,9

MpumeyaHue - UHTEHCUMBHOCTb ABUXKEHUA B ABEPHOM rpoeme nNpu NAOTHOCTM NOTOKA 0,9u 6onee, paBHaA 8,5 M/MMH., YCTaHOB/1EHA
AnAa ABEepHOro npoema UJMpMHOﬁ 1,6 mun 6onee, a Npu ABepHOM npoeme MeHbLUEM LWWNPUHbI MHTEHCUBHOCTb ABUXEHUNA cheayet

onpeaenatb no dopmyne q = 2,5+ 3,75 x genvta.

Tabnuua M2.1



| B

Puc. N2.1. Chnanmne ntoAcKMX NOTOKOB

[lpy CAMAHMM B Hadajle 1-T0 ydyacTka IOBYyX U OoJjiee JIOOCKUX INOTOKOB (PUC.
[12.1) MHTEHCUBHOCTbL OBWXEHUS q , M/MMH., PACCUMTHBAKT [0 QopMyJe:

SUM g X IeJybTa
i-1 i-1
q = ———————————————————- , (I12.7)
i neJsibTa
i
roe g - UMHTEHCUBHOCTL IOBMXEHMUS JIOOCKUX IIOTOKOB, CJIMBAKIMXCS B HauaJe
i-1
i-ro yuacrka, M/MMH.;
mesbTa - WMPMHA YYaCTKOB NIYyTU CIMSHUSL, M;
i-1

noeJjibTa — WMPMHA paccMaTpMBaeMOoOIr'O ydacTKa IIyTr, M.
i

A63au, nckntoueH. - MNpukas MYC Poccum o1 02.12.2015 N 632.

Bpems 3agepKKu t; OBUKEHUS Ntogel Ha yyacTKe i M3-3a 06pa3oBaBLIErocs MX CKOMJIEHMA Ha
rpaHuLe c nocaeayolmm yyactkom (i + 1) onpeaenaetca no popmyne:
(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

1 1
t=N-f. - ,(N2.8)
q

q npu D = 0.9 ’ bi+1 i TN
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

rae N - KonnyecTso noaein, yen.;
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

f - nnowaab ropM3oHTaIbHOM NPOEKUMK YeNloBEKa, M2/uen.;
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

OnpnD =09 - UHTEHCMBHOCTb ABUMKEHMA Yepes yyacTok i + 1 npu naotHocTn 0,9 n 6onee, M/MUH.;
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

biv1 - WMPMHA yyacTKa, M, MPU BXOXKAEHWUM Ha KOTOpPbI 06pa30Banoch CKONIeHUe Noaei;
(ab3au, BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)
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Qi+1 - UHTEHCMBHOCTb ABMMEHMA Ha yyacTKe i, M/MUH.;
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

bi - WMpMHa NpeawecTBYOLLEro y4acTKa i, M.
(ab3aL, BBeaeH Mpukazom MYC Poccun ot 02.12.2015 N 632)

Bpems cywecTBOBaHWA CKOMAeHUA te Ha yyacTKe i onpeaenserca no ¢opmyne:
(ab3aL, BBeaeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

t, = AL (M2.9)
- qnpu D=09 " b ' .

i+1
(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

PacyeTHoe Bpems 3BaKyaUMW MO y4acTKy i, B KOHLLE KOTOPOro Ha rpaHuue ¢ ydactkom (i + 1)
06pa30BasoCb CKOMJIEHUe NoAeN, PaBHO BPEMEHW CyL,eCTBOBaHWA CKOMJIeHWA te. PacyeTHoe Bpems
3BaKyaLMK MO y4acTKy i AonycKkaeTca onpeaensTb no popmyne:

(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

1
t,= — +t  (n2.10
v (N2.10)

(ab3aL BBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

Mpunoxkenmne N 3
K NyHKTY 10 MeToauKu

MATEMATUYECKAA MOJE/1b
UHAMBUOYANBHO-NOTOYHOIO ABUMKEHMA NIIOAEN U3 34AHUA

CrNnNCOK U3MEHALWUNX LOKYMEHTOB
(8 pea. Mpukasos MYC Poccum o1 12.12.2011 N 749,
01 02.12.2015 N 632)

PacyeTHoe BpemA 3BaKyauuu NOAEN M3 34aHUA YCTAHAB/AIMBAETCA NO BPEMEHM BbIXOAa U3 HEro
nociaeaHero Yenoseka.

Mepes Ha4YaNOM MOAENMPOBAHMA MPOLECca 3BaKyaLMM 3a4aeTCA CXeEMA 3BaKyaLMOHHbIX NyTeil B
34aHMK. Bce aBaKyaUMOHHbIE NYTM NOAPA3AENAOTCA HA 3BaKyaLMOHHbIE YYacTKM AJMHOM a U WNPUHOWN
b. JavHa ¥ WKWPKMHA KaXKAOoro ydyacTKa NyTM 3BaKyauuu AN NPOEKTUPYEMbIX 34aHUN NPUHMMAIOTCA MO
NPOEKTY, a A4 NOCTPOEHHbIX - N0 GAKTUYECKOMY MONONKEHWUIO. [NNHA NYTU MO NIECTHUYHBIM MapLuam
usmepseTca no AAMHe Mapwa. OaAvHa nyTM B ABEPHOM npoeme MNPUHMMAETCA PaBHOM HYy/IO.

3BaKyaLI,I/IOHHbIe Y4aCTKMN MOryT 6bITb FTOPU30HTA/IbHbIE U HAK/IOHHbIE (HECTHVILI,a BHU3, 1eCTHNUQa BBEPX U
naHAayc).

3a TrabapuTH YeJiOBeKa B IIJlaHe [IPMHUMAeTCs DBJUIMIC C pasMepamu oceu 0,5 M
(mpmHa uyejoBeka B meuvax) m 0,25 M (ToJmMHa dYeJiOBeKa) . 3aljalnTCcsad KOOPIOMHATH
KaxXIOoTO UeJIOBEeKa X — PAaCCTOSHME OT lLeHTpa DJJIMICAa OO KOHIA 5BakKyalMOHHOTO

i

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

KOOp,I[MHaTbI KaXIogoIro yeJioBeKa X B HaanbeIﬁ MOMEHT BpeMeHM 3aailTCHd B

i

COOTBETCTBUM CO CXEeMOM PAaCCTaHOBKM JIOIEM B IOMelleHMAX (paboume mecTa, MecTa
oJia 3puUTeJiel, CchoajlbHele MecTa U T.II.). B cllydyae OTCYTCTBUA TakMX INAaHHHX,
HanopuMep IOJjsg MaT'a3MHOB, BEICTABOUHEIX 3aJIOB M Ipyroe, IOIyCkaeTCsd pa3MellaTb
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nonen PaBHOMEPHO 1o BCEU mjomany I[OMENeHMs C YyYeTOM pPacCCTaHOBKU
TEeXHOJIOTMYECKOT'O O00OPYyIOBaHMUA .

KOOp,D,VIHaTa KaXk4oro 4yesioBeka B MOMeEHT BpemeHU t onpeaenaetca no d)opmyne:

X (t) = x (t - IODenpTa t) - V (t) x IenbTa t, M, (I13.1)
i i i

rne x (t - IenbTa t) - KOOpIMHATA 1-TO uUeJlOBEKa B npenuE Iy ummn MOMEHT
i
BpEeMeHUu, M;
V (t) - ckopocThb 1i-T0 uejioBeKa B MOMEHT BpeMeHu t, M/cC;
i
IenpTa t - OPOMEXyTOK BPEMEHM, C.

b

-
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Puc. N3.1. KoopanHaTHaa cxema pasmeLleHuns ngen
Ha NyTAX 3BaKyauumn

CKkopocTb i-ro yenoseka Vi(t) B MomeHT BpeMeHu t onpegensetca no Tabauvue MN2.1 npunoxKeHuma 2
n Tabauuam M5.7, N5.8 npunoskeHma N 5 K MeToanke B 3aBUCMMOCTM OT /I0KaNbHOM NNOTHOCTU NOTOKA,
B KOTOPOM OH aBuxeTcs, Di(t) U TMNa aBakyauUMOHHOro y4YacTKa.
(8 pea. Mpukasa MYC Poccum ot 02.12.2015 N 632)

JlokanpHasa TIJIOTHOCTBL D (t) BEIUMCIJISSETCS IO TpyIlle, cocTodme u3 n
i
JeJIoBek, [0 QopmMmyJie:

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

rge n - Koainyecteso mo,a,eﬁ B rpynne, 4enosek,

f - cpeaHanA naolWaab ropnusoHTaNbHOM NPOEKL MM YENOBEKA, M2;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

b - LWNPUHA 3BaKYaLLMOHHOIO y4acCTKa, M;

ﬂ,eana X - PA3HOCTb KOOPAUHAT NOCNEeAHErN0 U NepBOro 4esioBeKa B rpynne, Mm.

Ecim B MOMeHT BpeMeHM T KoopIMHaTa uejioBeka X (t), omnpemejsieHHas IO

1

dbopmysie (r13.1), CTaHeT OTPpMLATEJIbHOM - 2TO O3HAauaeT, UYTO YeJIOBEeK IOCTUT
TPaHMUE TekylleI'o 52BaKyalMOHHOI'O YydacTka M IOOJIKEeH I[epelMTu Ha Clelyouui
3BaKyalUMOHHHM y4YacCTOK.

B stom C/lyd4ae KOoopAuHaTa 3TOro 4esioBeka Ha cneayroulem 3BakKyauMOHHOM  y4acCTKke
onpeagenAaeTca:

Xx (t) = [x (£ — dt) -V (t) xdt] +a -1, M, (I13.3)
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i i i J J

roe x (t - dt) - koopmmMHaTa i-To YejioBeKa B MNPEIHIOYWMM MOMEHT BpeMeHM
i
Ha (Jj-1) »BakyalMOHHOM ydYacCTKe, M;
V (t) - cxopocTh 1-T70 4uyejsyioBeka Ha (j-1)-oM »BakyalMOHHOM ydacCTKe B
i
MOMEHT BpeMeHu t, M/c;
a - IJMHa J-TO0 ®BaKyallMOHHOTO ydacTKa, M;
J
1 - xoopIoMHaTa MecTa CaMaHusa j-To U (Jj-1)-To ©SBaKyalUMOHHBX YYaCTKOB
J

- paccTosHMe OT Hauajla J-I'0 DBakyalMOHHOT'O ydYacTKa IO MecTa CJMUSHUS eIro C
(j-1) -BIM ®»BaKyalMVOHHBIM YUAaCTKOM, M.
KomnuecTBO Jomer, NepexonsammxX C OIHOTO SBaKyalMOHHOTO yudyacTKa Ha IOpyTon

B eIMHUIY BpPEMeHM, OIpeleligeTCcs IPONYyCKHOM CIOCOOHOCTBIO BEHXOINA C ydacTKa
Q (t):
J
Q (t) = g (t) x ¢ xdt / (f x 60), uesn., (I13.4)
J J J
roe g (t) - MHTEHCHMBHOCTL IBWXEHMS Ha BHXOIe C J-I'0 3BaKyalMOHHOTO
J
yyacTka B MOMEHT BpeMeHu t, M/MMH.;
C - W¥MPMHa BHXOIa C J-I'0 ®»BaKyalMOHHOI'O ydacTKa, M;
J

dt - npomeKyTOK BpemeH#, c;

f- cpegHAA naowaib FOpM3OHTal1bHOﬁ npoekuunn 4enoBeka, m2.

VHTEHCUBHOCTEL IBMXEHMs Ha BHXOIE C Jj-I'0 ®BaKyalMOHHOT'O ydacTka g (t) B

J
MOMEHT BpPeMeHM t onpeneysseTCcs B 3aBUCUMMOCTY OT IIJIOTHOCTM JIOACKOTO I[IOTOKAa Ha
oTOM yuyacTke Dv (t).
J
[[JIOTHOCTB JIOICKOT'O IIOTOKAa Ha Jj—-OM BBakKyalMOHHOM yyacTke Dv (t) B MOMEHT
J

BpeMeHU t omnpenesiseTcsa o0 dopMmyJie:

Dv (t) = (N x £f xdt) / (a x b ), mM2/M2, (I13.5)
J J J J

roe N - UMCJO JIOOelM Ha Jj—-OM 5BaKyalMOHHOM ydYacTKe, uell.;
J
f - cpemHss momanb TOPM30OHTAJIBHOM MNPOEKLUMM UYeJIOBEeKa, M2;
a - IJMHa J-T0 ®BAaKyallMOHHOTO ydYacTKa, M;
J
b - mupmHa j-T0 3BAKYALUMOHHOTO ydacTKa, M;
J

dt - NpoMexyTOK BpPEeMEHM, C.

B MOMEHT BpPEMEHU t onpeneyigdeTcd KOJIMYeCTBO mo,ueﬁ m C OTpMlaTEJIbHBEIMN
xkoopIuHaTamMu X (t), onpeznejsieHHeMM 1O Qopmyse (II3.1). Ecam 3HaueHue m <=

i
Q (t), TO BCe m UeJIOBEK I[IepPexOIAT Ha CJenNy MM 3BaKyallMOHHEM Yy4YaCTOK UM UX
J
KOOPIMHATE ONPEenNesIaloTCsS B COOTBeTCTBUM C bopmyson (I13.3). Ecam 3HaueHue m >
Q (t), TO KOIMUECTBO UeJIOBEK, paBHOe 3HaueHMIO Q (L), NepexoIMT Ha CJeIyolul
] ]
3BaKyaUMOHHHM YYaCTOK M WUX KOOPIMHATEL OIPelejidiTCa B COOTBETCTBUM C
bopmysionm  (I13.3), a KOJIMUECTBO UEJIOBEK, PaBHOe 3HaueHuwo (m - Q (t)), He
J
nepexonuT Ha CcJle nyommi 3BaKyalMOHHEMN y4acToK (ocTalnTcsa Ha IaHHOM
3BakyalMOHHOM YydYacTKe) M WMX KOoOpAMHATaAM I[IPUCBaAMBATCHA 3HaueHMsa xX (t) =
i



k x 0,25 + 0,25,

roe k - Homep paga, B KOTOpom ByayT HaxoAUTbCs NtoAM (MaKCMManbHO BO3MOXKHOE KONMYECTBO
yesnioBeK B OAHOM pAgy COOKy Apyr OT Apyra O1S KaXk4oro 3BaKyalLMOHHOro y4yacTKa onpegenserca
nepes Hadyasom pacyetoB). TakMm o06pa3om, BO3HMKAET CKOMJEHWe /oael nepesg BbIXOAOM C
3BAKYaLlMOHHOIO y4yacTKa.

Ha puc. M3.2 nsobparkeHa 610K-cxema onpeaesieHna pacieTHOro BpemeHu 3Bakyauum naen ms
34aHuA.

Ha ocHoBaHMM 3aAaHHbIX Hava/ibHbIX YCA0BUA (HauyaNbHbIX KOOPAMHAT AloAei, napameTpos
3BAKYaLIMOHHbIX Y4YacTKOB) onpeaenatoTca MNJAOTHOCTW JMIIOACKMX MOTOKOB Ha MNyTAX 3Bakyauuu WU
NPOMNYCKHblE CNOCOOHOCTM BbIXOAOB C 3BaKyaLMOHHbIX y4acTKoB. [lanee, B MOMEHT BpemeHu t =t + dt,
onpegensetca Haanume OPI Ha nyTAX 3BaKyauMn. B 3aBUCMMOCTK OT 3TOro BbibMpaeTca HanpasBaeHue
OBUXKEHMA KaXKAOoro 4YesioBeKa WM BblYMC/IAETCA HOBAs KOOPAMHATA KaxKAoro yenoseka. lMocne atoro
CHOBa ONpeaenaTca NAOTHOCTU /IIOACKMX MOTOKOB Ha MyTAX 3BaKyaUWUW W MPOMYCKHble CNOCOBHOCTM
BbIXO40B. 3aTeM BHOBb AaeTcA npupalleHve no BpemeHu dt n onpeaenstoTca HOBble KOOpPAUHATHI
nogen ¢ ydetom Hannuma ODI Ha nyTax 3BaKyaUUW B 3TOT MOMEHT BpemeHu. lNocne 3Toro npouecc
nosTopseTcaA. PacyeTbl NpoBOAATCS 40 TEX NOpP, NOKa BCE NH0AN He ByayT 3BaKyMpOBaHbl U3 34aHKA.

BBOO MCXOZIHEIX IAHHEIX

\/

OnpeneneHV[e HadaJIbHEIX KOOPIAMHAT Jonen

\/

OnpeneneHV[e IIapaMeTpOB 32BaKYAUVMOHHBIX YUWACTKOB (HyTeﬁ)

\/

OnpeneneHme BpPpEeMeH)M HaudaJla 3BakKyallyM KaXIOI'O dYeJIOBeKa

\/

—> OnpeneneHme IIJIOTHOCTEM JIOACKMX I[IOTOKOB Ha O5BaAaKYalMOHHEIX y4dYacCTKaxXx

\/

OnpeneJieHye MNPOIIYCKHOM CIOCOBHOCTM INPOEMOB

\/

BelBOl Ha [eydarTshb XapaKTepMrMCcTMK IIpolecCa sSkBakKyalumn

\/

[lepexon kK cClenyolleMy MOMEHTY BPEMEHU

\/

OnpeneneHV[e HallpaBJIEHMA IBMXEHMA KaXIOI'O dYeJIOBeKa




\/

OnpenejieHre IIJIOTHOCTM JIOICKOI'O IIOTOKAa Iepell KaXIbEM UYeJIOBEKOM
(paccTosgHMe IO MOyWEeT'O BIIepenr uYeJjioBeKa)

\/

Onpeneneﬁme CKOpPOCTHM IBUMXEHMA KaAXIOI'O UYeJIOBEKa

\/

OnpeneneHme KOOPIMHATHE KaXJoI'O YeJIOBEeKa

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

OKOHUaHMe pacueTa

Puc. M3.2. Bhok-cxema onpegeneHns pacieTHOro BpeMeHu
3BaKyaLuK Ntoaen U3 3gaHus

Mpwunoxkenne N 4
K NyHKTY 10 MeToamKu

NMMUTALMNOHHO-CTOXACTUYECKAA MOAE/b
ABUKEHNA NIOACKMX MOTOKOB

CnNCOK U3MEHAILWMX OKYMEHTOB
(B peq. Mpukasza MYC Poccum o1 12.12.2011 N 749)

MHOXEeCTBO JiomeM, ONHOBPEMEeHHO MAOyNMX B OINHOM HalpaBJIEeHMM IO OOWMM
ydyacTKaM IIyTH, oBbpasylnT JIOOCKOM I[IOTOK. YuacTkaMu QOpMUPOBAHUSA JIOLCKUX
IIOTOKOB B IOMEUEeHMAX CcJelyeT INIPMHUMATh NPOXONE Mexny obopynoBaHMeM. [nsa
IIOCJIeNy X YUaCTKOB SBakKyalMOHHEIX IIYyTeM OHM IIPpelCTaBJIAT COOOM IIepPBUUHLIE
VMCTOUHUKU JIIOIOCKUX IIOTOKOB. Pacnpenesnenme N yeJIOBEK Ha ydacTkax

i
bopMMpPOBaHMSA, MMeONMUX MIMPUHY b ¥ IOJIUHY 1l , OpMHMMaeTCd PaBHOMEPHBIM.
i i
[loeTOMy B HadaJlbHHM MOMEHT Tt Ha KaxXIoM 3JIEMEeHTapHOM YyuacTtke JesnbTa 1 ,
0 i
t0
3aHMMaeMOM IIOTOKOM, IJIOTHOCTbL IHIOTOKa D omnpernesnsgeTca no dopmyJe:
i

t0 t0
D =N / b x HDenpra 1 , uyes./m2 (14.1)
i i i i
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[lpy nDajbHeMeM IOBWXEHMM JIOIOCKMX I[IOTOKOB M3 IIEPBUUYHEIX MCTOYHMKOB I10
oBmyM  yyacTKaM IIyTM NOPOMCXOOUT MX CciIusaHue. ObpasyeTcs ofOummy IOTOK, YacTu
KOTOPOTO MMEKT PAa3JIMUHYK0D IIJIOTHOCTL. I[[POMCXOIOMUT BHPABHMBAHME IIJIOTHOCTEN
PAaBJIMUYHEIX YacCTel JIOICKOTO IIOTOKa - ero mnepedopMmmpoBanHme. CrenyeT YyUMUTEBATH,
YTO ero TIOJIOBHAs YacCThb, MMenmas nepen coboit CcBOOONHHM NyTh, pacTeKaeTcs -
JIOOY CTPEMSATCS MATM CBOOOIHO MNPM IJIOTHOCTM D . 3a MHTepBajyl BpeMeHM [Jenbra t

0
YacTb JIOOel [IepexonmuT C DTUX DJIeMeHTAaPHHX YYaCTKOB Ha IOoCJenyolyue U
IIPOMUCXOIUT M3MEHEeHMVEe COCTOSHMSA JIOACKOTO IIOTOKAa, €T0 IBWXEHMEe.
CKOPOCTb IOBWXEHMs JIOOCKOT'O I[IOTOKAa MPM IJIOTHOCTM D Ha i-oM oTpeske

i
ydyacTka OyTM Kk-To BuIa CjlegyeT CUMTaThb CJIydalMHOM BeJIMuMHOM V , uMewnemn
D,K
UMCJIOBEIE XAPAKTEPUCTUKMA :
MaTemaTMyeckoe oXuaaHue (cpegHee 3HaYeHue)
v =V x (1 —-a x1InD /D ) X m npm D > D ,
D, k 0,k k i 0,k i 0,k
A\ =V npu D <= D ; (I14.2)
D,k 0,k i 0,k
cpegHee KBagpaTtn4yHoe OTKZIOHeHue
curmMa (V ) = cmrMa (V )y x (1 - a x1InD / D ), (14 . 3)
D,k 0,k k i 0,k
roe V n curMma (V ) - MaTeMaTMyYeCKOoe OXMIaHMe CKOPOCTM CBOOOIHOTO
0,k 0,k
IBWXEHMS JIoOeM B IIOTOKEe (mpp D <= D ) M ee cCcpelHee KBaIpaTUUHOE
i 0,k
OTKJIOHEHMEe, M/MMH.;
D - IpelesyibHOe 3HAueHMe IIJIOTHOCTM JIOIOCKOI'O INOTOKA, IO HOOCTWXKEHMUS

0,k
KOTOpOTIO BO3MOXHO CBOOOIHOE IOBMWXEHME JIoIEeN I10 k—My BUOYy IIyTuU (mJmoTHOCTE He
BJIMAE€T Ha CKOPOCTb IOBUMXEHMA J'IIO,I[eI?I),‘

a -  KO»0bmMuMeHT amanTauMy JIOOe¥ K M3MEeHEeHMAM IIJIOTHOCTM IIOTOKa IIPpKU
k
IOBMXEHUM [0 k-My BUOY OIYTU;
D - BHAaUeHMre IUJIOTHOCTM JIOIACKOTO IIOTOKAa Ha 1-OM oTpeske (DeneTa 1)
i
yyacTka NyTu WWUPUHOM b , des./m2;
i
m - KO30OMLUMEeHT BIMAHMA IIpoeMa.

3HayeHMA NepeYncieHHbIX MapameTpoB cnegyeT NpMHMMaTL No Tabaunue M4.1.

Tabnnua N4.1

Bun nyTu, k \Y P curMma (V ), D a m
0,k 0,k 0,k k
M/MMH . M/MMH . yen. /M2
T'OpUBOHTAaJIbHEM 100 5 0,51 0,295 1

B 3IaHUMN

T'OpPVBOHTAaJbHEM 100 5 0,70 0,407 1
BHE 3IaHuda

[lpoem <*> 100 5 0,65 0,295 1,25 - 0,05D,
npu D >= 5




JlecTHMLIA BHUS 80 5 0,89 0,400 1

JlecTHMIla BBEpPX 50 5 0,67 0,305 1

<*> Mpu D = 9 wuen/m2 sHauennna Q; =V, Dy, onpegensiorcs no dopmyne

o] :10-(2,5+3, 75'bi), M/MUH.
(cHocKa B pea. Mpukasa MYC Poccum ot 12.12.2011 N 749)

t0 t0
[Ipr J060M BO3MOXHOM 3HadeHUM V JIoOM B koJMdYecTBe N , Haxomammecsa B
i
MOMeHT t Ha 1-oM D3JeMeHTapHOM ydacTkKe, IBMIAlOTCH IO HEMY M HAUMHAWT
0
IepexoIMUTh Ha Nocjenyommi ydacTtok (i+l) (pmc. I4.1). Ha ydyacTok 1 B CBOD

odepenb [epexOoIMT UYacTb JIoOel C npensgymero (i-1) sJeMeHTapHOTO ydacTka U
M3 MUCTOUYHMKA J.

[lo mnpomecTBMM BpeMeHM JenbTa t K MOMeHTy t =t + JHesibTa t TOJIBKO
I 0
t0
yacTh Jiuonem N Cc yyacTka 1 ycneer nepenTu Ha ydacTok (i+l). K sTomy
i,i+1
t0
MOMEHTY BpeMeHMu us N Joger, OBBIMX Ha ydyacTke 1 B MOMEHT t , ocTaHeTcsd
i 0
t0 t0
(N - N ) Jiomer. VIX UMCJIO IIOIOJIHAEeTCS 3a CcueT JIoIOeM, YCIeBIMX 3a
i i,i+1
t0
DTOT MHTEPBAJI BPEMEHM IIepPeMTM Ha HeTro C Npelpayumero ydacTka — N u  us
i-1,1
t0
ucrTouHmka N . Torma mJOTHOCTL IIOTOKA Ha YydyacTKe 1 B MOMeHT t Oymer
i, i 1
paBHa:
tl t0 t0 t0 t0
D = (N - N + N + N )y / b x HenbpTa 1. (14 .4)
i i i,i+1 i-1,1 3,1 i

CkopocTh IOBWXEHUs JIonen, oOKazaBmIKXCId Ha ydyacTke 1 B MoOMeHT t ,
1

ornpernejideTcd IIO0 @OpMYJ’Ie:

v =V (1l - a x1InD /D ). (I14.5)
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MomeHT BpemMeHH /,
N® DP=N"/ b Al

13
DY . D,

Vi = (DY 8,0 § 89 00 V= oD
i- i 1 . =P T+
by > e, 000 0 (7> o
N3 9@ 000N ap
Dj*, Vj*= o(Dj)’
MomeHT BpemeHU 1y =ty + AL
D= (Nf- Ny + Ny, +N/IDAL V= o(DY)

A B

oo Vi.ecomD <D, i Qe Vi, ecom D <D,
Vv, ecnu D° >D, _ 0 2 Vi ecnn D2 >D,

C
Niy,;

Nj,i % o
N°-N%, =NP(1-V§ AtlAD); Vie {Zf:o’ ecnu Ig ! <119;m
‘N'ifll,i =]Vi‘:ni V‘;'JAI.{AI; N}'ﬁi=D}fubj ‘éf)Al‘ i »©CIN L))" > e
bons yyacTua npyn o6pasoBaHiMn CKONNEHWA Ha Y4acTKe i
AN/ AN*= PP = DAV,ibuy/ D V5 by

i-

Puc. M4.1. UameHeHnA COCTOAHUA NOTOKA B Noc/senoBaTe/ibHble
MOMEHTbI BpeMEHU

CneayeT yuuTbiBaTb, YTO M3MEHEHMEe MNOTHOCTM NOTOKa Ha KaXAOM yyacTKe B pas/iMyHble
MOMEHTbI BpEMeHU OoTpakaeT npouecc nepedpopMmUpPOBaHUA Pa3UUHbIX YacTeil NOTOKa, M KaK YacTHbIN
C/ny4ald, npouecc pacTekaHua NoToKa.

M3meHeHMe NNOTHOCTM MOTOKAa Ha KaXKAOM M3 3/1eMeHTapHbIX YY4aCTKOB B Moc/iefoBaTenbHble
MOMEHTbI BpeMeHM 3aBUCUT OT KOAMYEeCcTBa NtoAen, nepexoaaliux Yepes rpaHuLbl y4acTkos. B obuiem
C/ly4ae KoNMYecTBo Nloael, Nnepexodalinx 3a MHTepsan spemeHn [enbTa t ¢ yyacTka i Ha nocaeayoLmii
yyacTok i+1, cocTasnsaer:

tl to
Ni,i+1 = D i bivnep At . (|-|46)
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

CxopocTb mepexozma V yepes TPaHMIUE CMEXHBIX BJIEMEHTAaPHEIX ydJaCTKOB
nep
cJlenyeT NIPMHMMATL, PYKOBOICTBYSACH CJleIylmyMy GopMyJiaMm:

t0 t0
v , ecimm D <= D mpm max V x D =qg
i i+1 Di, k max
\Y% = <
nep t0 t0
\Y , ecmu D > D npm max V x D =qg . (4. 7)
i+1 i+1 Di, k max
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CnenyeT y4YMTEBATbL, YTO B TOT MOMEHT BpeMeHu t y KOTr'ma IIJIOTHOCTB IIOTOKa

n
Ha ydJacTke i oocTunia MaKCMMaJlbHOM BEJIMYMHEL, Ha 9TOT Yyd4YacCTOK HEe MOXeT
HpV[I\/l['I‘I/[ HM OIOVH 4JeJIOBeK, HM C IpeduecCTByOIero ydacTKa, HM M3 UMCTOYHMKA. B

tn
pesyibTaTe Iepeln YydYacTKOM 1 3amepXxmuBaeTCss COOTBETCTBEeHHO [JesbTa N n
i-1
tn
IenbTa N Joneri. B crenyommy MOMEHT BpeMeHu t YacTh JIOIEeN C ydacTKa
J,1 n+1

i nepexomMT Ha ydacToOK i+l, MJIOTHOCTB JIOICKOIT'O IIOTOKA Ha HEM YMEHbUIMTCS U

YacThb CKONMBUMXCSA [epen ero I'PaHMulel JIolei CMOXeT IIepelTr Ha Hero. Josa ux

y4acTys B IIOINOJIHEHUM JIOObMM ydacTKa 1 B MOMEHT t onpenenseTrcsa QOPMyJION:
n+1

tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l
IenbTa N / IDenbTa N =D x V X b / D x V x b . (II4.8)
i-1 3 i-1 i-1 i-1 3 3 3

dopmysiel  (I14.4) - (I14.8) MOJIHOCTBI ONMCHBAKT COCTOSHME JIOICKOTO IIOTOKAa

Ha DJIEMEHTAPHHX y4YacTKaX M UX INepexOolb B IIOCJIeIOBAaTEJIbHHE MOMEHTH BPEMEHN.

COBOKYIHOCTb 3HaYeHUMN PacyYeTHOTO BPeMeHM DBaKyaluMy, [OJIydeHHBEIX Mpu

PaBIMYHEIX 3HadeHuax V , bopMmmpyeT sMIMpUUecKOe paclpelleJiIeHre BepOSaTHOCTEN
0,k

3HadyeHuyt SUM t . IIo 3TOMy pacnpenesieHMo crenyeT PacCuUMuTHBATH 3HaueHue

p
BpPEeMeHM 3aBeplieHMs sBaKyaluy, COOTBETCTBykllee BeposaTHOCTU P (t ) = 0,999.

p.%B

MNpunoxkenne N 5
K nyHKTam 10, 11 MeToamnkmn

OAHHbIE
ANA ONPEAENEHNA PACHETHOIO BPEMEHW 3BAKYALIMA

CnNCOK U3MEHAILWMX OKYMEHTOB
(8 peq. Mpukaszos MYC Poccum ot 12.12.2011 N 749,
071 02.12.2015 N 632)

1. 3HauyeHMe BpemeHW Hayana 3BaKyauuu tus(C) ANA NOMeLLeHMs ouara rnoxKapa craeayert
onpeaensatb no ¢popmyne:

t =5+001-F,

rae F - naowaab nomeLleHms, m2.

B cnyuae ecnn Bpema Hayana 3BaKyaUuu, pacCuMTaHHOe No yKasaHHoN dopmysne, npesbilaeT
BpeMsA Hayasa 3BaKyauuu, onpeaeseHHoe B COOTBETCTBUM ¢ Tabaumuel MN5.1, Bpema Hayana 3BakyaLmm
N3 NOMeLLEHUNA o4ara noskapa caeayeT NpMHUMaTh no Tabauue Ms.1.

[lna ocTaNbHbIX NMOMELLEHWNIA 3HaYeHNe BPEMEeHM Hadyana 3BaKyauuu t., cieayer onpeaenaTtb no
Tabnuue MN5.1.
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N | Knacc dyHKUMOHANbHOM NOXapHOM ONAcHOCTM | 3HAYeHWe BPEMEHM Hayaa 3Bakyaunn nogem tu,,
n/n | 3g4aHU M XapaKTePUCTUKA KOHTUHIEHTa Ntoaei MWH.
34aHus, 060pya0BaHHbIE 31aHuA, He
CMCTEMOI ONOBELLLEHUA U obopyaoBaHHble
ynpasneHua 3BaKyaumen cMcTemol
nogpei OnoBEeLLEHUA 1
ynpasaeHus
3BaKyauuen noaemn
[-llTvna | IIl-V Tuna
1 |3paHuA OOLWKONbHbIX obpasoBaTesibHbIX
OpraHu3aumMin, cneumannusnMpoBaHHbIX [OMOB
npecrtapesnbix U WHBANMAOB (HEKBapTUpPHbIE),
60NbHULbI, cnanbHble Kopnyca
obpasoBaTesibHbIX OpraHU3auUuit C HaaUunem
MHTEpHaTa 7 OETCKUX opraHusauui; 6,0 4,0 9,0
MHOTOKBapTUpPHbIe Xuble AoMa;
O[IHOKBApPTUPHbIE KWU/ble AOMa, B TOM 4ucne
6n0KMpoBaHHble (P1.1, 1.3, D1.4). logu
MOTYyT HaxoAWUTbCA B COCTOAHUM CHA, HO
3HAKOMbI CO CTPYKTYPOW 3BaKyaLMOHHbIX NyTel
1 BbIXOA0B.
2 |TOCTUHMLbI, OOLLEeXMTUA, cnasibHble Kopnyca
CaHaTopueB W AOMOB OTAblxa obwero TMna,
KEMMUHIOB, moTesnen u naHcumoHatoB (P1.2). 30 20 6.0
MunbLbl MOTYT HaXOAUTLCA B COCTOAHUM CHa U ! ! !
He 3HAKOMbl CO CTPYKTYpPOW 3BaKyalLMOHHbIX
nyTei 1 BbIXOA0B.
3 |3paHuA 3pennLHbIX 7 KYNbTYpPHO- 3,0 1,0 6,0

Tabnuua MN5.1



NpoCBEeTUTEbHbIX yupexaeHui; 30aHUA
opraHuM3aumMin no ob6CAyKMBaHUIO HaceneHusa
(P2, D3). MNocetutenu HaxoaATcA B
604pCTBYIOWEM COCTOAHUU, HO MOTYT BbITb He
3HAKOMbI CO CTPYKTYPOW 3BaKyaLMOHHbIX NyTen
1 BbIXOA0B.

3p0aHun obpasoBaTesibHbIX opraHusauni,
Hay4YHbIX U NMPOEKTHbIX OpraHM3aLunii, opraHoB
ynpasneHua yupexaeHuin (d4). Mocetutenn

3,0 1,5 6,0
HaxopAaTca B 6OAPCTBYIOWEM COCTOAHUM U
X0poLo 3HaAKOMbl co CTPYKTYpOit
3BaKYaLMOHHbIX MyTEW M BbIXOA0B.
MoKapHble OTCEKM MPOU3BOACTBEHHOIO WU
CKNAACKOrO  HasHayeHMAa  C  KaTeropuen
NOMeELLEHWNI MO B3PbIBONOXKAPHOM U NOXKAPHOW
onacHoctn B1 - B4, T BXoAsAllme B COCTaB
A ﬂu ,D. Lul 2,0 0’5 6,0

34aHMA  C  YHKUMOHANbHOW  MOXKapHOM
onacHoctbio @1, ®2, ®3, d4, B Tom yncne 5.2
- CTOAIHKM Aans aBToMobunein 6e3 TeXHUYECKoro
06CNyKMBAHUA U PEMOHTA




(n. 1 8 pea. NMpukaza MYC Poccmn o1 02.12.2015 N 632)

2. MpUHUMNbI COCTaBAEHMA PACYETHOM CXEMbI 9BaKyaLUUMN.

PacyeTHaa cxema 3BaKyauuu npeacTaBnseT Coboi OTAE/IbHO BbINMOJHEHHYIO, MAU BO3MOMKHO
HaHeCEHHYIO Ha MNJIaH 34aHUA CXeMY, Ha KOTOPOI OTpayKeHbI:

KOJIMYECTBO JII0AElM Ha HayaslbHbIX Y4aCTKaxX - MCTOYHMKAX (MPoXoabl MexKay pabouymmmu mectamu,
obopynoBaHuem, paaaMmn Kpecen n T.n.);

HanpaB/ieHMe UX ABUKEHUA (MapLLpyTbl);

reomeTpUYecKkne napameTpbl y4acTKOB NyTH (4MHA, WUIMPUHA) U BUAbI YH4ACTKOB NyTW.

PacueTHasa cxema 3BaKyauUMW LONKHA YYMTbIBATb CUTYaLMIO, NPU KOTOPOM XOTA Bbl 04MH Yenosek
HaxoauTcA B Hanbosiee yaaneHHOM OT BbIXOAA M3 34aHNA, COOPYKEHMA UIN CTPOEHUA TOUKE.

Myt OBUMKEHMA Nogen U Bbixodbl BbiCOTOM mMeHee 1,9 m M wupuHon meHee 0,7 m npwm
COCTaB/IEHWMN PACYETHOMN CXEMbI 3BaKyaLMKN He YYMTbIBAIOTCSA, 3@ UCK/IIOYEHMEM CYHaEB, YCTAHOBEHHbIX
B HOPMATUBHbIX LOKYMEHTAX MO NOXKapHOM 6e30nacHOCTy.

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

PaccmoTpeB KOAMYECTBO /IOAEN HA HAYaNbHbIX YYacTKax NyTw, cnesyeT onpeaennTb HanpasaeHue
UX ABWMKEHMA. YCTaHOBNEeHbl cneaywowme Habaogaemble npasuna Bblibopa NOAbMW HanpasBaeHWA
(MapLlpyTa) ABUNKEHUA NPU 3BaKYyaLUN:

a) ABMXKEHME MO TOMY MYTWU, KOTOPbLIM NOAM NOMaNn B 343HUE;

6) MCKNloueHUe nyTel ABUNKEHMA, MPOXOAALMX PALOM C 30HOW FOPEHMUA, XOTA NIOAU MOTYT
3BaKyMpPOBaTbCA Yepes 3a4bIMIEHHbIE KOPUAOPDI;

B) B/MSAHWE MepcoHana. B 06LLECTBEHHbIX 34aHMAX, KaK MpaBuao, MOCETUTENU MpU MoxKape
C/lefytoT YKa3aHUAM NepcoHana, AaxKe ec/iv 3TU YKa3aHMA He COOTBETCTBYHOT ONTUMA/IbHbIM;

r) Npv 3BaKyaumn C NepBOro 3Taxa - ABUKEHUE K OTKPbITOMY BbIXOA4Y HapyKy U3 34aHUS;

[l) CNOXKHAA JIOTUCTMYECKan 33aBUCMMOCTb, OMMUCHIBalOLWAA BbIOOP BbIXOZA C 3TaXKa 3pPUTENLHOMO
3ana (puc. MN5.5);

€) NPy NPoYUX PaBHbIX YCNOBUAX - ABUMKEHME K BMKalLLeMy BbiXxoay.

Kpome TOro, Mmetowmeca fAaHHble MOKa3biBaloT, YTO (GaKTOpPOM BblbOpa HaMpaBJEHUA MOMKET
6bITb MECTO MapPKOBKM JIMYHOTO aBTOMOOW/SA, MECTO BCTPEYM YNeHOB cembl U T.n. OnpegeneHve
WMPUHDBI NYTU BbI3biBaeT 3aTPyAHEHME TOJIbKO MPW BbIXOAE /togeir Ha yyacTok "HeorpaHuyeHHoin"
LWMPUHbI, HAaNpUMep B BeCTUOOb. B Takom cnydae WwWMpKHHA NoToka (b) 3aBUCUT OT KoandyecTsa aroaen
(N) u gannbl (1) yuactka: b=4 mnpu N < 100 yen. n | <= 6 m; b = 6 M - B OCTaNbHbIX C/yYasnXx.

CornacHo AaHHbIM HaTypHbIX HabAlAEHWA YCTAaHOBAEHO, YTO MOBOPOTbI MYTU HE BAWUAIOT Ha
napameTpbl ABUKEHWUS NOACKOrO NOTOKA.

OnpepeneHune AnvHbl (BAONAb OCK MYTU) OTIMYAETCA O1A FOPU3OHTAJIbHBIX U HAaKNOHHbIX NyTen. K
HaK/MIOHHbIM MyTAM OTHOCATCA J/IeCTHMUbI M naHaycbl. CBoboAHas WMPKMHA b HaKAOHHOrO nyTH,
Hanpumep IeCTHUYHOIO MapLLa, NPUHUMAETCA B CBETY: OT Nepua A0 CTeHbl. AnHa HaKAOHHOro Nyt L
(puc. M5.1) npUHUMaETCA NO UCTUHHOMY €ro 3HAYEHUIO. DTAXKHbIE U MEKAYITAXKHbIE NIOLWALKN B LLENsX
YNPOLWEHUA U 06N1erYeHns BbIYMCAEHUMN, YUMTbIBAA UX HeboNblUME PasMepbl U MEHbLUYIO CNOXHOCTb
OBVXKEHUA MO HAM B CPAaBHEHUW C NECTHUYHBIMM MapLUaMK, AONYCKAETCA OTHECTU K HAaKJOHHbBIM MyTAM.
Torpa cpefHAs O/MHA HaAKNOHHOTO NyTM B NpeAenax OAHOro 3Ta)a, C y4eTOM [ABMMKEHMA No
NoLWaAKaM, COCTaBUT:

OJI9 OBYyXMaplleBHX JieCcTHul L = ————————— ,
cos anboda

roe L' - roprsoHTanbHan NpoeKkums AANHbI HAKIOHHOTO NYTH, M;

anbda - yros HaKJI0HA K TOPU3OHTY;

He [JONyCKas Cepbe3HON MOrpewwHocTM, AAMHY MyTU MO ABYXMapLUEBOW NECTHULE MOXKHO
NPUHUMATb PaBHOM ero yTpoeHHol BbicoTe H, T.e.L=3 - H;

OJis TpexXMapueBelX JiecTHUL L = ———-—————— + ——————— + L" + 4 x b.
cos anboda cos anboda
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Puc. M5.1. PacyeTHaa AAnHA NyTM NO NeCTHULE:
a - AByXmapLueBan fIecTHULa; 6 - TpexmaplieBas NecTHMUa

MaHAaycbl, €CAN UX HAKNOH He3HauuTeneH (meHble 1:8), MOKHO OTHOCUTb K FOPU3OHTa/IbHbIM
nytam, npu 6onee 3HAYUTENbHbIX HAKNOHAX - K NecTHMuam. [AMHA HaAKAOHHOTO NyTU TaKkKe
onpeaensaeTca no ero ocu.

MyTm AOBuKeHMA B npegenax 34aHMA  OObIYHO MepecekalTca ABEPHbIMM  MPOemMamu,
OEKOpaTUBHbIMM  MOPTaNamMi, MMEIT CY)KEHMA 33 CYeT Pas/IMYHbIX  apPXUTEKTYPHbIX WK
TEXHO/IOMMYECKMX 3/1EMEHTOB, BbICTYMalOWMX M3 MNOCKOCTM OrpaKaeHuid. Takme MecCTHble CysKeHuA
HEe3aBMCMMO OT MX XapaKTepa B Aa/ibHeiluem HasblBaloTcA npoemamu wupuHoin b. OavHa nytm L 8
Npoeme MOMKET He YUMTbIBATbCA, eC/IM OHa He npesbiwaeT 0,7 M, T.e. A/IMHbI OAHOrO Wara, B MPOTUBHOM
c/lyyae ABMXKeHMe B nMpoeme c/iedyeT pacCMaTpMBaTh KaK ABMMKEHME Ha CamMOCTOATE/NIbHOM pPacyeTHOM
y4acTKe ropM30oHTaIbHOro MyTw.

JIeCTHUYHbIE KNETKM ABAAIOTCA LLEHTPaMM TATOTEHMA NHOACKMX MOTOKOB (417 MepBOro ataxa -
BbIXOAbl HapyKy), Ha BXOAE B KOTOPble 3aKaHYMBAETCA BTOPOM 3Tan 3Bakyaluu. [o3Tomy pacyeTHble
CXeMbl LiesiecoobpasHo COCTaBAATb ANA KaXKAO0W YacTu 3TaxKa, No KOTOPOM /IloAM 3BaKyUpYLoTCa Yyepes
NpeaycMOTPEHHYIO ANA HWUX NeCTHUYHYIO KAEeTKy (BbIxog, Hapy:Ky). Ha pwc. M5.2 npuBegeH npumep
COCTaB/IEHUA PACYETHOM CXeMbl 3BaKyaL MM l0Aen NO YacTy 3TaxKa A0 BXO4A B IECTHUYHYIO K/ETKY.
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HavaneHble yqacTkm Ne 3—7 {(MCTOHHWUKKM) — NPOXoAakL Mexay
pabounmy MectTamu, obopynoBaHUEM, PRAAMU KPECET U T. M.
I=10M, b=12M,b;=0,9M

Puc. II5.2. IIpuMep COCTaBJIEHMS pPaCUeTHOM CXeMbl ®BaKyaluu
JII0IEM IO YacCTM 2Taxa OO BXOIa B JIECTHUUHYID KIIETKY:
N - xoJsmuecTBO Jiomewn; b - mmpumHa; 1 - OIMHA;
b - mmpmHa npoema
0

B 3puTenbHbIX 3anax C MOCTOAHHbIMWM MeCcTamMu A/A NoceTUTeNein pacnpefeneHue nogein no
HanpaBAeHUAM ABUXKEHUA K 9BaKYaLMOHHbIM BbIXO4aM NOKa3aHo Ha puc. M15.3 n M5.4.
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Puc. M5.3. MapwpyTt1sauma gBuKeHUA NH0ACKUX NOTOKOB
NPV 3BaKyaunn U3 3puTeNbHbIX 33108 C GOKOBbIMM (MPOLO/IbHBIMM)
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Pwuc. M5.4. MapwpyTt1sauma gBUKEHNA NHOLACKUX MOTOKOB
nNpu 3BaKyauum N3 3pUTeNbHbIX 327108 C NoNepeYvHbIM NPOXoa0Mm

Ecan B8 panbHedwMm noAM BbIXOAAT B ¢doie uManm BecTnbionb, T.e. Yepe3 MOMELLEeHUs, He
orpaHMuMBalOLLIME, KaK KOPMAOP, WNPUHbLI NIOACKOrO NOTOKa, TO pacnpedeneHue MACKUX MOTOKOB
MeXAy BO3MOMKHbIMM 3BaKyaLIMOHHbIMW BbIXO4aMM, KOTAa OHU He B/I0KMPOBaHbI, MPOUCXOAUT COracHO

3aKOHOMEPHOCTAM, NpMBeAEHHbIM Ha puc. 5.5, a, 6.



i
100
oy
s 80 BbiXOABI C 3TAXA B NOCTHUYHBIO KNOTKH
- (43 30aHVIA)
° 80
EN 1.1 ]al
-}
Z 50l L \ N N
b h doire
60 {BacTNOIOND)
N
a
o
01 6203040506 07080910 llll2
3ansHoe romeueH1e

Puc. II5.5, a. Ymciyio 3puresen
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1
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2
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Puc. I1I5.5, 6. Umciyio 3puresen,
3BaAKYyUPYRUMXCS IO OTKPHTOM JiecTHMle: N - ofulee
KOJIMUECTBO »Bakyupywoumxcsg; N -

1

- IJIMHa IIyTn 10O OTKprTOIZ

UMCJIO 32BAKYUPYRIMXCHA

10 OTKPHITOM JiecTHMue; 1
1

1 — IJIMHa IIYyTM IO BHEHXOIa Ha JIECTHUYHYIO
2

JISECTHMLEI,

KJIETKY

3. MNpu oaHOPOAHOM COCTaBe MOACKOro NoToka rpynn mobunbHoct M2, M3 1 M4 3HavyeHus
BennumH D, V 1 g cnegyeT NpMHMMATh B COOTBETCTBMM C AaHHbIMM Tabaunubl 5.2,




PacyeTHble 3HauYeHMA NapameTpoB A8 rpynn mobuabHoctn M2 - M4

Tabnuua MN5.2

Fpynna Bug nytw
mobunbHocT
" D, m2/m2 rOpPM30HTa/IbHbIN NecTHULA BHU3 NecTHUUa BBepX naHA4ycC BHU3 naHAayc BBepx
V, M/MUH. g, M2/mx | V, M/MuH. | g, m2/mx | V,M/MUH. | gm2/mx | V, M/MuH. | g, M2/mXx | V, M/MUH. g, M2/x

MUH. MU/H. MUH. MUH. MUH.

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

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

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

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

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

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

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

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

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

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

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




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




0,9

14,47

13,02

26,32

23,68

9,90

8,91




MpnmevaHue:

M2 - HemoOwWHble NtoaN, MOBUNBHOCTb KOTOPbIX CHUMKEHA M3-3a CTAapeHUA opraHMama (MHBanAMAbl MO CTAPOCTM); MHBANWALI HA MPOTe3ax; UHBaNAWUAbI C
HepocTaTKaMu 3peHus, Noab3ylomeca 6enolt TPOCTbIO; 04N C MCUXUYECKMMM OTKIOHEHNAMY;

M3 - MHBa/IMAbI, UCNOb3YtOWME NPU ABUKEHUN AOMNONHUTE/IbHbIE ONOPbI (KOCTBIAK, NaNKK);

M4 - nHBannAabl, NnepeaBUraloLLINECA Ha KPeCNax-KoNACKax, NPUBOAUMbBIX B ABUMKEHNE BPYYHYIO.

4. Mnowaab ropusoHTaNbHOM NpoeKuun Yenoseka f, m%/uen. npMHUMaEeTCA B 3aBUCMMOCTM OT COCTaBa N0Ael B NOTOKE B COOTBETCTBMM C NPUBEAEHHbIMM
HUXKE JaHHbIMU.

a) 6)

Puc. N5.6. Nnowanab ropnsoHTasIbHOM NPOEKL MM YENOBEKaA:
a) pacyeTHas; 6) gencTeuUTENbHARA

Pasmepsbl ntoaeit U3MeEHAOTCA B 3aBUCMMOCTU OT GU3NYECKMX AaHHbIX, BO3pacTa U ogexapl. B Tabnauuax M5.3, M5.4, N5.5 1 Ha pucyHke 5.7 npusoasTca
yCpeAHeHHble pasmepsbl l04eN pa3HOro BO3pacTa, B PA3/INYHOM OAEXKAE U C Pa3/IMYHbIM rpy3om. Npu sTom npuBeneHbl 3Ha4YeHMA NAOWAAM FOPU3OHTANIbHOM

npoexkunn nHBannaos C HapyweHnem onopHoO-ABUraTe/IbHOro annaparta.

Tabnuua MN5.3



Maowaam ropusoHTaAbHOM NPOEKL MM B3POCNbIX NoaeN

Tun oaexabl

WwupuHa (a), m

TonwwmHa (c), m Mnowaab ropM3oHTaIbHOM

npoekuun, m?/uen.

NeTHAA

BeCeHHe-0CeHHAA

3NMHAA

0,46
0,48

0,50

0,28
0,30

0,32

0,100
0,113

0,125

Mnowaam ropusoHTaNbHOMN NPOEKUMN AeTel U NOAPOCTKOB

Tun ogexabl

BospacTHble rpynnbl

Mnagwasn CpegHsan Crapwasn
no 9 ner 10-13 net 14 - 16 net
AOMALLHAA o4exaa 0,04 0,06 0,08
AOMaLLHAA 04eXAa CO WKOIbHOW CYMKOM 0,07 0,10 0,14
YANYHaA o4exaa 0,09 0,13 0,16

Tabnuua MN5.4
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Puc. N5.7. Nnowaab ropusoHTasIbHOM NPOEKL MU Ntoaem
C Pa3/IMYHbBIM FPy30M

Tabnuua MN5.5

Maowaab ropM3oHTaIbHOM NPOEKLUN NH0AEN C OrpaHUYEHHOM MOBUNBHOCTBIO, M2/uen.

3AOpOBbIe Noaun, Cnenble C nopaxXeHnem onopHO-ABUIraTe/IbHOTO annapaTa




cnabocnbiwaime nepeasuratowmecs | nepeasurarowmecs | nepegsuratolmeca | nepeaBuratolMec | TPAaHCNOPTUPYEMbIE | TPAHCMOPTUPYEMbIe
,C 6e3 C oaHoM C ABYMSA A Ha Kpecnax- Ha HOCWUJIKax Ha KaTa/lKax
orpaHuyYeHem AONONHUTENbHbIX AONONHUTENBHOW | AONONIHUTENbHBIMM KO/IACKax
onop onopoli onopamu
1 3 4 5 6 7 8

o d

»

%

a= 0,28 a1 = 0,72 dx = 0,40 as = 0,50 dg = 0,50 das = 0,80 b1 = 0,50 bz = 0,75
c=0,46 c1=0,82 c2=0,75 c3=0,65 c2=0,90 ¢cs=1,20 ii1=2,10 i»=2,10
f=0,10 f=0,40 f=0,25 f=0,20 f=0,30 f=0,96 f=1,05 f=1,58




(n. 4 B pea. Npukasza MYC Poccun o1 02.12.2015 N 632)

4. Bpemsa 3alepxku t OBWXEHMS Ha ydacTKe 1 m3-3a o0pasoBaBIIETOCH
3

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

onpenejyseTcsa IO
dbopmyie:
1 1
t=Nx f x (———=—=————————-——- - —————— ), (I5.1)
q X b a xb
npu D=0,9 i+l i i
roe N - KOJMUYECTBO JIOOEN, uel.;
f - njomans TOPMBOHTAJBHOM MPOEKLMM, M;
q - MHTEHCUMBHOCTHL OBMXEHMS uyepes ydacTokK i+l npm njaorHocTu 0,9
npu D=0,9
n Bojee, M/MUH.;
b -  mMpMHa ydyacTka, M, IpPM BXOXIEHUM HA KOTOPHM 00pPazs0BajioCh
i+1

CKOILJIEHUE JIonen;

q - MHTEHCHMBHOCTBL IOBMXEHMS Ha ydacTKe 1, M/MUH.;
i+1

b - mmpmHa OpenmecTByOMETO ydacTka 1, M.

i

BpeMs CymecCTBOBAHMUS CKOIJEeHUS t Ha ydyacTke 1 ompemessgercsa o dopmyrie:
CK

(I15.2)

PacueTHOe BpeMsa 5SBakyaluu IO y4acTKy 1,

B KOHIIE KOTOPOTO Ha TIpaHule C
yuacTkoM (i+l) ofBpaz30BajioCch CKOIJIEHME JIoLel, PaBHO BPEMEHM CyMeCTBOBAHUS
CKOILJIEHU A t PacueTHOEe BpeMs DBaKyalUuu IO YyYacCcTKy 1 HOONyCcKaeTcs
CK
onpenesnaThb o QopMyie:
1
i
t = -—-+t (II5.3)
1 Y% 3

2. PacyeTHble 3HaYeHUA NapameTPOB ABUKEHMUSA NIOACKMX NOTOKOB
B 34aHMAX Knacca QYHKUMOHANbHOM NosKapHoi onacHoctn ®1.1.

(sBegeH Mpukazom MYC Poccum ot 02.12.2015 N 632)

5. 3HaueHus BenAMUUH aj, Doy U Voj Npn MCNONb30BaHUM UMMTALMOHHO-CTOXaCTUYECKON Moaenu
npeacrasneHbl B Tabamue M 5.6.


consultantplus://offline/ref=90A67ABD54576945F5F15F18DB904CEC7953A45B8EAF26A54107354BBB682362C814250095C0CAD4z9o0O
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Bua nytn

9

Dy, yen./m?

Voj, M/MUH.

O (Vgj), M/MUH.

[eTn AolWKoNbHOro Bo3pacTa
(3maHMAa ooWKoNbHbIX 06pas3oBaTe/IbHbIX OpraHM3auunit)

[OpM30HTaNbHbIN 0,275 0,78 60
Mpoem 0,350 1,20 60
10
JlecTHUUA BHU3 0,190 0,64 47
JlecTHMuUa BBEPX 0,275 0,76 47
[eTn c orpaHUYeHHbIMU BO3MOXHOCTAMM
(cneumannsmnpoBaHHble 4OMa MHBANUAOB)
[OpPM30HTaNbHbIN 0,29 0,60 51 20
Mpoem 0,30 0,67 47 26
JlecTHUUA BHU3 0,21 0,63 23 12
JlecTHuUa BBEPX 0,30 0,69 20 8
NMoaun TpygocnocobHoro Bo3pacTa B cTaLMoHapax 601bHUL,
(cTaumoHapbl 601bHMLL)
[oOpU30OHTaNbHbIM 0,414 0,77 44 10
Mpoem 0,345 0,57 38 8
JlecTHUuUa BHU3 0,422 0,96 24 7
JlecTHMUa BBEPX 0,313 0,74 14 5

Tabnnua M 5.6



MpecTapensbie noan
(cneumnanunsmnposaHHble goMa npectapenbix)

[OpM30HTaNbHbIN 0,428 0,96 25
Mpoem 0,456 1,02 20
JlecTHUUa BHU3 0,505 1,26 20
JlecTHUuUa BBEpPX 0,338 0,56 20 °
MaHayc BHM3 0,353 0,58 25
MaHayc BBepX 0,368 0,72 15
Cnenble 1 cnabosugaLime nogm
(cneunanusmnpoBaHHble AOMa UHBAANAOB)
[OpPM30HTa/NbHbIN 0,371 0,73 26 7
Mpoem 0,271 0,77 17 6
JlecTHUUA BHU3 0,519 0,97 21 6
JlecTHMuUa BBEPX 0,387 0,82 18 6
F'nyxue n cnabocnbiwalume nogm
(cneumannsmnpoBaHHble 4OMa UHBAAUAOB)
[OpPM30HTaNbHbIN 0,301 0,58 82 15
Mpoem 0,328 0,73 82 15
JlecTHUUA BHU3 0,380 0,91 82 15
JlecTHuua BBEPX 0,344 0,72 54 15




6. 3HauyeHMA NapameTpPOB ABWMMKEHWUS JIIOACKMX MOTOKOB AJ1A pacyeTa MnyTel 3BaKyauuu Mo YrNpoLEeHHOW aHaAUTUYeCKoM U UHAMBUAYANbHO-NOTOYHOM
mozaensm npusegeHs! B Tabanyax M 5.7 - N 5.9.
Mpu onpeaeneHnn NAOTHOCTM NIOACKOro NoToka Di Yyepes naowaab ropusOHTaNbHOM Npoekummn Yenoseka f m?/yen., sHauyeHne f m2/uen. npuHumaetca 8
COOTBETCTBMU C NPMBEAEHHBIMU HUXKE AaHHbIMU:
0,03 m%/uen. - gna geteit AOWKOAbHOIO BO3PacTa;

0,15 m?/uen. - gna geteit ¢ orpaHUYEHHbIMM BO3MOMXKHOCTAMM;

0,2 m2/uen. - pna nogen TpyAocnocobHOro Bo3pacTa B CTaLMOHapax 60AbHNLL
0,1 m2/uen. - ana cnenbix M cnabosuMaALMX NtO4eN;
0,1 m2/uen. - pna rayxux u cnabocnbilualmx aoae;
0,2 m?/uen. - ona npectapenbix NOAEN;
0,13 m%/uen. - gna 6epemeHHbIX KEeHLLMH.

D, m?/m? FOpPU30OHTa/bHbIN NYTb Mpoem JNlecTHULa BHU3 NlecTHWUa BBEpPX
V, M/MUH. | g, M/MUH. | d, M/MUH. | V, M/MUH. | g, M/MUH. | V, M/MWUH. | q, M/MWH.
JeTtn gowkKonbHOro Bo3pacra
(34aHMA foWKONbHBIX 06Pa30BaTENbHbIX OPraHU3aLLMiA)

0,01 60,00 0,60 0,60 47,00 0,47 47,00 0,47
0,05 47,19 2,36 2,66 38,36 1,92 36,96 1,85
0,1 35,75 3,58 3,85 32,17 3,22 28,00 2,80
0,2 24,31 4,86 4,80 25,98 5,20 19,05 3,81
0,3 17,62 5,29 4,64 - - - -
0,4 12,88 5,15 3,77 - - - -
0,5 9,19 4,60 2,37 - - - -

[eTn c orpaHNYeHHbIMM BO3MOXKHOCTAMM

Tabnnua M 5.7



(cneunanusmnposaHHble 4oMa MHBANUAOB)

0,01 50,59 0,51 0,47 23,33 0,23 19,94 0,20
0,05 50,59 2,53 2,34 23,33 1,17 19,94 1,00
0,1 48,97 4,90 4,68 23,06 2,31 20,19 2,02
0,2 38,88 7,78 7,42 19,64 3,93 16,02 3,20
0,3 32,97 9,89 9,41 17,64 5,29 13,57 4,07
0,4 28,78 11,51 10,93 16,22 6,49 11,84 4,74
0,5 25,54 12,77 12,08 15,12 7,56 10,50 5,25
0,6 22,88 13,73 12,96 14,22 8,53 9,40 5,64
0,7 20,64 14,45 13,60 13,46 9,42 8,47 5,93
0,8 18,69 14,95 14,04 12,80 10,24 7,67 6,14
0,9 16,98 15,28 14,30 12,22 11,00 6,96 6,26
Moy TpypocnocobHoro Bo3pacra
(cTaumoHapbl 60AbHMULLY)

0,01 44,03 0,44 0,38 24,09 0,24 13,69 0,14
0,05 44,03 2,20 1,88 24,09 1,20 13,69 0,68
0,1 44,03 4,40 3,77 24,09 2,41 13,69 1,37
0,2 44,03 8,81 7,53 24,09 4,82 13,69 2,74
0,3 41,42 12,43 11,30 20,37 6,11 13,24 3,97




0,4 36,18 14,47 14,39 17,44 6,98 12,01 4,80
0,5 32,11 16,05 16,54 15,17 7,59 11,05 5,52
0,6 28,79 17,27 18,42 13,32 7,99 10,27 6,16
0,7 25,98 18,18 20,09 11,75 8,23 9,61 6,73
0,8 23,54 18,83 21,57 10,40 8,32 9,04 7,23
0,9 21,40 19,26 22,89 9,20 8,28 8,53 7,68
MpecTtapenbie arogm
(cneumanunsmnposaHHble Aoma npecTapesbix)
0,01 25,00 0,25 0,20 20,00 0,20 20,00 0,20
0,05 25,00 1,25 1,00 20,00 1,00 20,00 1,00
0,1 25,00 2,50 2,00 20,00 2,00 20,00 2,00
0,2 24,56 4,91 4,00 20,00 4,00 16,08 3,22
0,3 20,22 6,07 4,94 18,24 5,47 13,34 4,00
0,4 17,15 6,86 5,54 15,33 6,13 11,39 4,56
0,5 14,76 7,38 5,91 13,08 6,54 9,89 4,94
0,6 12,81 7,68 6,10 11,24 6,74 8,65 5,19
0,7 11,16 7,81 6,13 9,68 6,78 7,61 5,33
0,8 9,73 7,78 6,03 8,33 6,67 6,71 5,37
0,9 8,47 7,62 5,82 7,14 6,43 5,91 5,32




Cnenble n cnabosuasLime noam
(cneumannsmnpoBaHHble JOMa MHBAANAOB)

0,01 26,34 0,26 0,17 21,37 0,21 18,00 0,18
0,05 26,34 1,32 0,85 21,37 1,07 18,00 0,90
0,1 23,26 2,33 1,58 21,03 2,10 16,62 1,66
0,2 16,49 3,30 2,52 13,34 2,67 11,79 2,36
0,3 12,53 3,76 3,22 8,85 2,65 8,96 2,69
0,4 9,72 3,89 3,77 5,66 2,26 6,96 2,78
0,5 7,54 3,77 4,19 3,18 1,59 5,41 2,70
Fnyxve u cnabocnbiwallve noam
(cneunanusmpoBaHHble LOMa UHBANUAOB)
0,01 82,36 0,82 0,82 82,36 0,82 53,81 0,54
0,05 82,36 4,12 4,12 82,36 4,12 53,81 2,69
0,1 68,86 6,89 7,39 79,41 7,94 47,73 4,77
0,2 51,67 10,33 11,03 57,72 11,54 34,90 6,98
0,3 41,62 12,49 13,25 45,03 13,51 27,39 8,22
0,4 34,49 13,80 14,56 36,02 14,41 22,07 8,83
0,5 28,96 14,48 15,19 29,04 14,52 17,94 8,97
0,6 24,44 14,66 15,27 23,33 14,00 14,56 8,74




0,7 20,62 14,43 14,90 18,51 12,96 11,71 8,20
0,8 17,31 13,84 14,15 14,33 11,46 9,24 7,39
0,9 14,39 12,95 13,05 10,64 9,58 7,06 6,35




I'Ipmmeanme: B Ta6I'IVILI,e N 5.7 npeacraBneHbl AaHHble O NapameTpax ABUXKEHUA npecTapenbliX J'HO,CI,GVI, nepeasuraronxca 6es AOMNONTHUTENbHbIX ONop U C
O,D,HOVI AOHOHHMTeﬂbHOﬁ onopoﬁ, a TaKkxe ,D,ETEVI C OrpaHN4YeHHbIMN BO3MOXXHOCTAMMWN, CNOCOBHbBIX K CAMOCTOSTE/IbHOM 3BaKyauumn.

Tabanua N 5.8. PacyeTHble 3Ha4YeHMA NapameTpoB
OBVXKEHMA MO NaHAyCcamM NPeCcTapenbixX N0AelN B CNeUnanmn3mpoBaHHbIX
[0Max npectapenbix

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

Tabnnua N 5.9. PacyeTHble 3aBUCMMOCTN MeXAy NIOTHOCTbIO
W MHTEHCUMBHOCTbIO ABUMKEHUA NIOLACKOrO NOTOKA, COCTOALLErO



n3 III-O,D,EIZ, nepegsuraroWmnxca Ha Kpeciax-KonACcKkax

MAoTHOCTb NOTOKa, D, M?/m? MHTEHCMBHOCTb ABUXKEHUSA, [, M/MUH.
0 0
0,1 15,2
0,2 22,7
0,3 24,2
0,4 21,5
0,5 18,4
0,6 16,1
0,7 13,9
0,8 12,4
0,9 11,0
0,96 9,7

Mnowanb ropu3oHTaNbHOM NPOEKLMM BEPEMEHHbIX KEHLLMH cieayeT NPUHMMATb No AaHHbIM puc. MN5.8 1 Tabn. M 5.10.



Puc. N5.8. Nnowaab ropnsoHTabHOM NpoeKLmn bepemeHHOM
weHwwmHbl f = 0,13 m2/uen.

Tabanua N5.10. 3HaveHuA a, b, ¢, d gns pacyeTa naowagm
rOpPM30HTaIbHOM NPOEKUNM BepemMeHHON KEHLMHbI

O603HayeHue Pasmep, m
a 0,355
b 0,56
c 0,30
d 0,205




7. Qna nogen pasnmMUHOro Bo3pacrta, He CNocobHbIX K CaMOCTOATENbHOW 3BaKyauun (ganee - HemMobuabHble NOAM), HEOBXOAMMO ONpesenaTb pacyeTHoe
BpeMsA CnaceHma n3 n1e4ebHO-NPOPUNAKTUYECKUX U COLLMANBHbIX YYPEKAEHMI NPY NOMOLIY HOCUOK.

Mpwn pacyeTe 3BaKyaumm HeobxoAUMMO yUMTbIBaTb TPAHCMOPTUPOBKY HEMOOWABHbBIX NtoAen U3 nevyebHO-NPOPUNAKTUYECKMX MU COLMANbHBIX YYpeXaAeHUNM
CMNAMM NEePCOHaNa NPM NOMOLLU HOCUJIOK.

PacueTHoe Bpems TPaHCNOPTUPOBKM HEMODUNbHBIX Nt0AEN C onpeaeneHHOro 3Taxa 34aHuA onpeaenseTca no ¢opmyne:

L,L L L)y N (L L] sy

Ve VOV, V,) 05N Vv,

nepc

t.,.= |+ 4L+

pen

roe ti - Bpems yKnaablBaHUA YesioBeKa Ha HOCUIKU, MUH.;

1, - Bpems nepekiaablBaHMA Ye/I0BEKA C HOCWUJIOK Ha NOArOTOB/IEHHYIO MOBEPXHOCTb, MUH.;

Num - KOMYECTBO HEMODOUNBLHBIX Nt0AEN;

Nrepc - KOIMYECTBO NEPCOHANA;

L1 - ANMHA NyTU CnaceHMA NO rOPU30HTANN, M;

L, - AnnHa NyTK cnaceHnA No NecTHULUEe, m;

V1 - CKOPOCTb NepeaBuM»KeHns MeanepcoHana rno ropu3oHTanm ¢ HocuaKkamm 6e3 cnacaemoro YenoBeKka, M/MuH.;

Vlc - CKOPOCTb nepeasuxeHna meanepcoHasia Nno ropnu3oHTa I Co CnacaemMbiM YE/TIOBEKOM, NieXKalWWMM Ha HOCUTKaAX, M/MMH.;

V; - CKOPOCTb nNepeasunxeHna megnepcoHana no n1ectHuUe seepx C HOCUIKamun 6e3 cnacaemoro yenoBekKa, M/MVIH.,'

Vc - CKOPOCTb NnepeasuxKeHna meanepcoHasia no 1eCTHUue BHU3 CO CnacaemMbliM Ye/N0BEKOM, SieXKallMM Ha HOCUNKAX, M/MVIH.
2

Mpu OTCYTCTBMM HEOBXOAMMbIX UCXOAHbIX AAHHbIX ANA OnpefeneHuUa CKOPOCTM NePEeHOCKM NEePCOHANIOM HOCU/IOK C YEIOBEKOM CaeAyeT BOCMNO/1b30BaTbCA
[LaHHbIMM, NpUBeAeHHbIMM B Tabanue M 5.11.

Tabnuua N 5.11. CKOpOCTb ABUKEHUA NepPCOHana Npu NepeHocKe
HOCW/IOK C Ye/I0BEKOM, M/MUH.

Bua nytn Cyenosekom bes yenoseka

[OpM30OHTaNbHbIN NYTb 70 100

JlecTHUUA BHU3 30 80




JlecTHuua BBEPX 20 60

Mpu ocywecTBNeHUN NEPEHOCKM HEMOOU/IbHBIX /II0AEN NO NECTHULE C PAa3/IMYHbIX 3Ta)Ken 34aHUA KOJIMYECTBO PencoB, OCyLLecTBAAeMbIX O4HOM napomn
YesloBEK U3 YMCNA NEePCOoHana, cieayeT onpeaenaTb no Tabavue M 5.12.

Tabnuua M 5.12. Koanyectso peiicoB No nepeHocKe HeMobnabHbIX
Ntogein Ha HOCUAKAX C Pas3IMYHbIX 3TAXKEN 34aHUSA, OCYLLLECTBAAEMOE
0HOM Napon YeNOBEK U3 YUNCNA NEpPCOHana

3Ttax MaKcumanbHOe KOIMYEeCTBO PENCOB A1 NePEHOCKM HEMOOUbHBIX NtoAel Ha HOCUKaX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
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20




Bpemsa yknaabiBaHMA YeN0BEKA HA HOCUAKN U NepeKkNagblBaHUA C HOCUAIOK Ha NOATOTOBAEHHYO
NOBEPXHOCTb, OCYLLECTBASIEMOE OAHOM Napoi YenoBeK U3 YMc/ia NepcoHana, cocrasnset 0,15 MuH.

MpunnoxkeHne N 6
K NYHKTY 12 MeToauKku

MoPAAOK
MPOBEOEHNA PACHETA U MATEMATUYECKME MOAENN ANA ONPEAENEHNA
BPEMEHW B/TOKMPOBAHUA NYTEN 3BAKYALMM ONACHBIMU
GAKTOPAMU MOMKAPA

Cn1CoK U3MEHAIOLWMX JOKYMEHTOB
(8 pea. Mpukasos MYC Poccum ot 12.12.2011 N 749,
01 02.12.2015 N 632)

I. MopAagoK nposeaeHmAa pacyeTta

Mpon3BoAUTCA 3KCNEPTHbLIN BbIGOP CLEHAPMA UK CLEeHapueB Noxapa, NPU KOTOPbIX OXKWAakTCA
Hamxyglue NocneacTBUA SN HAXOAALWMXCA B 34aHUM NOAEN.

dopmyMpoBKa CLLEeHapWA Pa3BUTUA NOXKapa BKAOYAET B ceba cneayolime sTanbl:

BbIOOP MecCTa HaxoXKAeHUA NepBOHaYaIbHOrO o4ara noapa u 3aKoOHOMepPHOCTel ero pasBuTUs;

3a4aHne pacyeTHon obnacTn (BblIbop paccmaTpuBaemol MpU pacyeTe CUCTEMbl MOMELLEHWH,
onpeaeneHne y4uTbiBaeMblX MPU pacyeTe 3/IEMEHTOB BHYTPEHHEN CTPYKTYpbl MOMELLEHWUI, 3agaHune
COCTOAHUA NPOEMOB);

3aflaHMe MNapameTpoB OKpYKalowen cpedbl M HayalbHbIX 3HAYeHW MapamMeTpoB BHYTPU
nomeLLeHuNn.

BbibOp MecTa HaxoAeHuUA odara no)apa MnpPouM3BOAMUTCA 3KCMNepTHbiM nyTem. [lpu 3TOM
YUUTbIBAETCA KOJIMYECTBO rOploYelt Harpysku, ee CBOWCTBA W  PacnosioXeHue, BepoATHOCTb
BO3HUKHOBEHMSA NOXKapa, BO3MOXHaA ANHAMMKA ero Ppa3BuUTUA, PacnoioXKeHMe 3BaKyaLMOHHbIX NyTel 1
BbIXO40B.

Hanbonee yacto npu pacyeTax paccMaTpMBalOTCA TPU OCHOBHbIX BMAA PasBUTUA NOXKapa:
Kpyrosoe pacnpocTpaHeHMe Mnokapa No TBepAol ropltouyeit Harpyske, SMHelHOe pacnpocTpaHeHue
noskapa no TBepAoi roptodeit HarpysKke, HeycTaHOBUBLLIEECA TOPeHME FoOpPoYel KUAKOCTU.

CKOpOCTb BbIrOpaHUA A8 3TUX CAyYaes onpeaensetca Gpopmynamu:

2 2
ncum X IM X v X t - »OJa KpyT'OBOI'O PaCHPOCTPaHeHMs Ioxapa
va
ncu X 2 x v x t x b - njng aMHeMHOTO paclpocTpaHeHMsa noxapa (II6.1)
ya
ncu = <
/t
ncm x F x /—-—-—- - IOJg HeycCcTaHOBUuBIIETocd ropenus I'K,
ya / t
\/ cT

roe IICcu’u - YyIOeJIbHaAd CKOPOCTB BEII'OPAHMA (s XMOKOCTEN YCTaHOBMBLUaHCH),
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ya
c X M2);
V - CKOPOCTb PAaCIpPOCTpPaHEeHMd IJlaMeHu, M/C;
b - mmpmHa NOJIOCH TIOpPIUYEN HaTPy3KM, M;
t - BpeMmsa crTabuimszaluuy T'OPeHusa Topldel XUIKOCTH, C;

rkr/ (

CcT
F - nmowanes odara noxapa, M2 .

MpM HaAnMuMM B MNOMELLEHMWM O4Yara MoXKapa YCTAaHOBKM ABTOMATMYECKOrO MOXAPOTYLIEHUS,
COOTBETCTBYlOWEN TpeboBaHMAM HOPMATUBHBLIX [OOKYMEHTOB NO MNOXapHoM 6e3onacHocTv, npu
npoBeAEeHNN PAaCYETOB 3HAYEHME CKOPOCTM BbIFOPAHUA NPUHMMAETCA YMEHbLUEHHbIM B 2 pasa.

(ab3aL BBegeH Mpukasom MYC Poccum ot 02.12.2015 N 632)

C yyetom pasgena |l gaHHOro nNpuaoKeHua BbibUpaeTca MeTon MoaennpoBaHusa, dopmyanpyercs
MaTemMaTMyecKaa mMoaenb, COOTBETCTBYHOLWAA AAaHHOMY CUEHapUIO, U NPOU3BOAUTCA MOAENMPOBAHME
OVHaMMKM pa3BUTUA noapa. Ha OCHOBaHWMM MOAYYEHHbIX PEe3yAbTaTOB PACCUYMTbIBAETCA Bpems
OOCTUXEHMA KaXKAbIM M3 OMacCHbIX PaKTOPOB NOKapa NpeaesibHO AO0NYCTMMOro 3HayeHWA Ha NyTaAx
3BaKyauuu.

KpuTuueckoe Bpems MO KaxKAOMY M3 onacHbiX (aKTOPOB MOapa ONpeaensieTcA Kak Bpems
OOCTUMKEHMA 3STUM BAKTOPOM NMpesesibHO JONYCTMMOrO 3Ha4YeHMA Ha NyTAX 3BaKyaLMn Ha BbicoTe 1,7 m
oT nona.

MpeaenbHO [ONYCTUMbIE 3HAYEHMA MO KaXKA0MY U3 ONacHbIX GaKTOPOB MOXKapa COCTABAAIOT:

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

Mo Tenio08omMy noToky - 1400 Bt/m2;

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

no notepe BuagMmoctM - 20 m (ana cnyyas, Koraa oba ropusoHTaNbHbIX JIMHEWHbIX pa3mepa
nomelileHna meHblwe 20 M, nNpeaenbHO AONYCTMMOE pPacCToAHME NO noTepe BUAMMOCTM cneayet
NPUHMMATb PaBHbIM HanMbONbLLEMY FOPU3OHTANBLHOMY IMHEMHOMY pa3mepy);

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

Mo NOHUXKEHHOMY coAiepyKaHuio Kucnopoaa - 0,226 Kr/m3;
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

Mo KaskAOMY W3 TOKCUYHbIX ra3006pasHbiXx MpPoAykToB ropeHusa (CO2 - 0,11 Kr/m3;
CO-1,16-10"° kr/m3; HCL—23-10"° kr/m3).

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

HeobxoaMmo OTMETUTb, YTO NPU UCNONb30BaHMUM NONEBOM MOAENM onpeaeneHne KPUTUYECKOro
BPEMEHN MMeEeT CyLleCTBeHHble OCOOEHHOCTU, CBA3aHHble C TEM, YTO KPUTMUYECKOE 3HaYyeHMe B
Pa3/INYHbIX TOYKAX NOMELLEHUA AOCTUrAeTcs He OAHOBPEeMEHHO. A NOMELLEHUA C COM3MEPUMbIMU
rOPM30HTaNbHBIMWU Pa3MepamMm KPUTUUYECKOE BpeMs onpeaensaeTca Kak MakCMManbHOEe U3 KPUTUYECKUX
BPEMEH ANS 3BaKyaUMOHHbIX BbIXOAOB M3 AaHHOrO nomelleHua (Bpema GAOKMpPOBaHWS nocnegHero

BbIXxoAa).
OnpemerngeTcsa BpeMsa OJIOKMPOBaHMA t
on
| 0 1
| I.B T T.T. 2 T.II |
t = min <t , t , t , t , t > (I16.2)
oI L KpP KpP KpP Kp Kp J

Il. Knaccudumkaums n o6n1actb NpUMEHeHMs MeToL0B
MaTeMaTMYeCKOro MoaeIMpoBaHMA NoXKapa

[na onucaHua TepmorasoAMHaMMYECKMX MaPaMeTPOB MOoXKapa MPUMEHSAIOTCA TPU OCHOBHbIX
rpynnbl 4ETEPMUHUCTUYECKUX MOLENEN: UHTErPa/IbHbIE, 30HHbIE (30HANbHbIE) 1 NoJieBble.
BblbOp KOHKpeTHOW Mofenu pacyeta BpemeHM O/IOKMPOBaHMA NyTel 3BaKkyauuu cnegyet
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OCYLLECTBAATb UCXOAA U3 CAeAyoLWUX NPeAnoChIoK:

MHTEerpanbHbii meToa;

ONA  30aHUNA, coAepXKallMxX pPasBUTYIO CUCTEMY MOMELWEHU manoro obbema npocToi
reomeTpmyeckoi KoHdurypaumu;

ONA NOMELLEHWUI, TAe XapaKTepHbI pasmep ovara Mo)Kapa COM3MEPUM C XapaKTepHbIMU
pasMepamu MoMeLLEeHUs M pasmepbl NMOMELLEHUA COM3MEPUMbl MeXay COoboW (NMHelHble pa3mepbl
nomeLleHUs oTIn4aloTca He bonee yem B 5 pas);

ONA NpeaBapuUTeNbHbIX PACYETOB C LLENbIO BbiABAEHUA HAaMboee ONacHOro CLUEHapUA NOXKapa;

30HHbIN (30HaNbHbIN) meToA;:

ONA MOMELEHUA U CUCTEM MOMELLEHUI NPOCTON reoMeTpUYecKon KoHUrypaumum, AnMHenHble
pa3mepbl KOTOPbIX COM3MEPUMbI MeXAY COboW (NMMHENHbIe pasmepbl NOMELLEHUSA OTINYAtOTCA He Bonee
yem B 5 pas), Korga pasmep oyara noKapa CyL,ecTBEHHO MeHbLLUE PAa3MEPOB NMOMELLEHMUS;

AN pabouymx 30H, PaACMOJIOXKEHHbIX Ha PasHblX YPOBHAX B Mpeaenax OAHOro MoMeLLeHUs
(HaKNOHHbIM 3pUTENbHbIM 3301 KWHOTEeaTPa, aHTPECon U T.4,);

noseBoi MeToA;

ONA NOMELLEHUN CNOXKHOM reoMeTPUYECKON KOHOUIypauMn, a TaK¥Ke NMOMELLEHUN C 6onblnm
KO/IMYECTBOM BHYTPEHHUX nperpag (aTpuymbl C CUCTEMOW rasneper M MNPUMbIKAIOWMX KOPUAOPOB,
MHOTOGYHKLMOHA/IbHbIE LEHTPbl CO CNOXHOW CUCTEMOM BEPTUKANbHbIX U FTOPU3OHTA/IbHbIX CBA3EN U
T.4.);

ONA MOMELLEHMI, B KOTOPbIX OAWUH M3 FEOMETPUYECKUX Pa3sMepoB ropasno bonbue (MeHblue)
OCTa/IbHbIX (TOHHE/M, 3aKPbITbie aBTOCTOAHKK BONbLIONK NAOWAAN U T.4.);

AN WUHbIX C/y4aes, Korga MNPUMEHUMMOCTb MAM MHOOPMATUBHOCTb 30HHbLIX W WHTErpasbHbIX
Mogeniei BbI3bIBAET COMHEHMe (YHWKaA/ibHble COOPYMKEHUS, PacnpocTpaHeHue noskapa no dacagy
3aHNA, HeobXxoAMMOCTb yyeTa PaboTbl CMCTEM NMPOTUBOMNOXKAPHOWM 3aLLUUTLI, CNOCOOHbIX Ka4yeCTBEHHO
WU3MEHUTb KapTUHY MoXKapa, 1 T.4.).

Mpn MCNONb30BaHMU UHTErPasbHOW U 30HHOM Modenen AN NMOMELWEHUA, OANH U3 JINHEMHbIX
pasmMepoB KOTOporo 6osiee yem B MATb pa3 MNpesbilaeT XOTA O6bl OAMH U3 ABYX APYIUX JUHENHbIX
pa3mepoB, HEOHXOAMMO 3TO NOMELLEHME AENNUTb HA YYACTKM, Pasmepbl KOTOPbIX COM3MEPUMbI MeKAY
cob0l1, U paccMaTpmMBaTb Y4ACTKM KaK OTAe/bHble NOMeLLeHUs, coobliatowmeca npoemamm, naowans
KOTOPbIX PaBHa M/OWAAM CEYEHUA Ha rPaHULE y4acTKoB. Micnosb3oBaHWE aHaNOMMYHOM Npoueaypbl B
C/Ny4yae, KOraa ABa IMHENHbIX pa3mepa NpeBbIWaloT TpeTuin 6onee yem B 5 pas, He gonycKaeTcs.

lll. UHTerpanbHas maTemaTUyecKas ModeNb pacyeTa ra3oobmeHa
B 34aHMK, NPU NOXKape

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

Ona pacyeTta pacnpocTpaHeHWs MPOAYKTOB FOPEHMA MO 3[4aHMI0 COCTaBAAKTCA M PeLlaroTca
ypaBHeHWs aspaumm, Tenio- U maccoobmeHa Kak A1 KaAoro NoMeLLeHUs B OTAeNbHOCTHM, TaK 1M Ans
BCEro 34aHuA B LLE/IOM.

YpaBHEHMA ABUKEHUA, CBA3bIBAIOLME 3HAYEHUA Nepenasos AaBNeHUI Ha Mpoemax C pacxo4amm
rasoB Yepes NPOembl, UMEIT BUA;:

G; = sign(APji)-ﬁ- F -,/2-,0"AP,1 , (N6.3)

roe Gji - pacxopg, ra3os yepes Npoem mexay ABYyMA (j-M U1 i-M) CMeXHbIMU NOMeLLEeHUAMM, Kr/c;

& - koadpoduumeHT pacxoga npoema (& =0,8 pns sakpbitbix npoemos u & =0,64 pns
OTKPbITbIX);

F - nnowaab ceyeHna npoema, m2;

P - NJIOTHOCTb ra30B, NPOXOAALLMX Yepe3 Npoem, Kr/m3;

APji - cpeaHuit nepenag, NoHbIX A4AaBNAEHUIA MeXay j-M U i-m nomelgeHunem, Ma.
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HanpaeneHue (3HaK) pacxoaa onpeaensieTca 3HakKoM PasHOCTM AaBAEHUI APji .
B 3aBMCMMOCTH OT 3TOTO MNNIOTHOCTb P MPUHUMAET Pa3/IMUHbIE 3HAYEHUS.

3HaK pacxo/ia rasos (BXoAALLMA B MOMELLEHME PACXO/, CHUTAETCA NONOMKUTENbHbBIM, BbIXOAALLMNA -
OTPMLATE/IbHbIM) M 3HAaYeHMe P 3aBUCAT OT 3HAKa nepenaja faBieHuin:

) -1, p=p, npu AP <0
sign(AP), p = : , (N6.4)
+1L, p=p;,ipu AP >0

[nAa  nporHosvMpoBaHMA MapaMeTpPoB MPOAYKTOB ropeHusa (TemnepaTtypbl, KOHLEHTPALMi
TOKCMYHbIX KOMMOHEHTOB MPOAYKTOB FOPEHUs) B MOMELLEHMAX MHOFOSTa)KHOrO 34aHMA Ha 3TaKax,
PacnoNOXKEHHbIX Bbile 3Ta)Ka, Ha KOTOPOM MOMKET BO3HMKHYTb NOXKap, PaccMaTpPUBAOTCA MPOLEecehl
pacnpocTpaHeHUs NPOAYKTOB rOPeHNA B BEPTUKA/bHbIX KaHanax (IeCTHUYHbIE KNETKM, WaxTbl 1MTOB,
BEHTKaHanbl 1 T.1.).

BepTMKanbHylo LWAxTy MO BbICOTE Pa3geNAlT Ha 30Hbl, KOTOpble NpPeacTaBAAT Yy3ibl B
rMAPABANYECKONM Cxeme 34aHUA. 30HA MO BbICOTE MOXKET 0XBaTbliBaTb HECKO/IbKO 3TaKel 34aHus. B aTom
C/lyyae pacxog, rasa Mexay 30HaMM MOXKHO BbipasuTb Gopmyoi Buaa:

Ap
G= (N6.5)
S
1
rae S = W - XapPaKTepUCTUKa rmgpasan4eckoro cConpotTmsaeHna Ha rpaHunLUe 30H;
. . p . .

F - nhowanb nonepevyHoro ceyeHnA WaxTbl;

k - KoappuumeHT (gonyckaetca NnpuHUMaThL pasHbiM 0,05 c2/m);
g =9,81 m/c2 - yckopeHune cBO6OAHOroO NaaeHus;
AP - nepenag, AaBneHui mexay y3namu.

34aHue NpeacTaBAAOT B BUAE MMAPABANYECKON CXEMBI, Y3/1bl KOTOPOWN MOLENNPYIOT MOMELLEHUS,
a CBA3W - MYTU ABUMKEHUA MPOAYKTOB ropeHus 1 Bo3ayxa. Kaxkaoe nomelleHne 34aHUsA ONMCbIBaeTCA
CUCTEMOI ypaBHEHWI, COCTOALLEM U3 ypaBHeHMA BanaHca Maccbl, ypaBHEHMA COXPAHEHUA SHEPrMn U
YPaBHEHMA OCHOBHOrO ra3oBoro 3akoHa (MeHAaeneesa-KnaiinepoHa).

YpaBHeHMe 6anaHca macchl BbiparkaeTca GopmMynoi:

d(p;-V;)/dt=y+> G, -> G, (N6.6)
k i

roe Vj - 06bem nomeLeHmnsa, m3;

t - Bpems, c;

ZGk - CYyMMa pacxofoB, BXOAALLMX B MOMeLLEeHWe, Kr/c;
k

ZGi - CYyMMa pacxofo0B, BbIXOAALMX U3 NMOMELLEHUA, Kr/c;
i
\/ - CKOPOCTb BbIFOPaHMWA NOXKAPHOW Harpysku, Kr/c.

YpaBHeHWe CoOXpaHeHMA IHEPTUK BblpaxkaeTca popmyion:
d(CV p;V, -Tj)/dt =C, > (T-G,)-C, - T;->.G,+Q; -Q,,, (N6.7)
k i

rae C,, Cp - yAeNbHan M3oxopHasa 1 n3obapHaa Tennoemkoctu, K/ (kr-K);



Ti , Tj - TEMNepaTypbl ra3oB B i-M U j-M NoMeLLeHmnAx, K;
QF - KOJINYECTBO Tenna, BbiAeNAEMOro B MOMELLEHUN NPU FOpeHUn, KBT;
QW - TEN/I0BOW MOTOK, NMOMNOLAEMbI KOHCTPYKLUMAMU U U3yYaeMblii Yepes Npoembl, KBT.

[lns nomeleHua oyara noxapa sennunHa Q. onpepensetca no dopmyne:

Q=m-Q,+ v,

rae 17 - KoaboUUMEHT NOAHOTbI TOPEHUS;

Q, - Hu3wWwan Tennota cropaHus, KOMK/K;

| = C, - T - sHTanbnuA rasnduuMpoBaHHOMN roptoyeit Harpysku, KIK/Kr;
C, - yAe/nbHas Ten0eMKOCTb NPOAYKTOB NMPo/n3a, KK/ (kr-K);

T - Temnepatypa NPoOAyKTOB N1pPoaunsa, K.

[ns ocTanbHbIX NOMeLLEHWI Qr =0.
KoadduumeHT nonHoTbl ropeHna 77 onpegensaetca no Gopmyne:

Z Xox,k : Gk

n=1,-K+(1- K)k\y—L (N6.8)

rae 7, - KoadPUUMEHT NONHOTbI FOPEHUA B PEXKUME MOKapa, PeryiMpyemMom roptodeit Harpyskoin,

onpegensembii Gopmynoii:

1, =0,63+0,2- X, ,+1500- XJ ;. (N6.9)

ox,0

KoadpodumumneHT K paccumtbiBaetca no popmyne:

B

XOXm XOXm
K= — | exp| B- 1—X—' , (N6.10)

ox,0 ox,0

Xox,O
Xy 0—0,01)

xox,O - Ha4a/ibHaA KOHUEHTPAUNA KUCN0oPOoda B NOMeELWEHNN OYHara NoXapa, I-(F/KI';

roe B=

xox,m - TeKyWaAa KOHUEHTpaunAa KMCaopoaa B noMmeleHNM o4ara noxkapa, KI'/I-(I';

LOX - KO/IN4eCTBO KNUCN0POada, NOrnowaemoro npm cropaHnm 1kr I'OpiO'~I€I7I Harpyskum, KI'/KF.

YpaBHeHune MeHgeneesa-KnanepoHa Bbiparkaetca Gopmynoi:

R
Pj =p; 'Tj 'M, (ne6.11)
roe PJ- - JaBNeHue rasa B j-M nomelleHuu, Ma;

Tj - Temnepartypa rasa B j-m nomeleHumn, K;



R = 8,31 - yHuBepcanbHana ra3osas nocroaHHas, Ax/(monb-K);

M - monapHasa macca rasa, Mob.

MapameTpbl rasa B MOMELLEHUN ONPenenatTca U3 ypaBHEHMA OanaHca Mmacc OTAENbHbIX
KOMMNOHEHTOB NPOAYKTOB rOPEHUA U KUCNOPOLa U YpaBHEHWA BanaHca onNTMYECKON NNOTHOCTHM AbiMa.

YpaBHeHWe 6anaHca Macc oTAeNbHbIX KOMNOHEHTOB NPOAYKTOB rOPEHUA U KUCNOpPOoAa:

d(X.;-p;-Vy)/dt=y-L + > (X -G )Xy 2. G, (M6.12)
k i

roe XLi, XLJ- - KOHLEHTPauma L-ro KOMNOHEHTa NPOAYKTOB ropeHnsa B i-M U j-M NMomeLLeHUAX,
Kr/Kr;
LL - KonnmyecTBo L-ro KommnoHeHTa nNpoAyKTOB ropeHua (Kucnopopa), BblaensaoLerocs

(nornowatoweroca) Npu cropaHnm 04HOrO KMIOrPaMma MoXKapHOW HarpysKu, Kr/Kr.
YpaBHeHWe 6anaHca oNTUYECKOMN NIOTHOCTM AbiMa:

Vi-du;/dt =Dy, + > (1 -Gy )/ p 1y D Gi/py, (N6.13)
k i

. . -1
rae Hi , Mj - oNTn4ecKaAa NNOTHOCTb AbiMa B I-M U J-M NOMELLEHUAX, Ho-m ;

D, - abimoo6pasytowas cnoco6HOCTL NOKapHOM Harpysku, Hn-m2/Kr.

OnTuyeckas NAOTHOCTb AbiMa NpU OObIYHLIX YCNOBUAX CBA3aHA C paccTofAHMEM npenenbHoW
BMOMMOCTHM B AbiMy popmynoi:

|, =2,38/ 1. (n6.14)

Ons nomelleHnn 6e3 NCTOYHMKA Tenaa cucTema ypasHeHui (M6.6), (M6.7) u (M6.8) ynpouiaetca u
npeAcTaBAseTcs B BUAE:

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

> Gij(T)
——=0
; Pk

, (MN6.15)

rae Py :%‘[Pi +Sign(APij)‘Pi TP; _Sign(APij)'Pi]-

MepBoe ypaBHeHWe CBA3bIBaeT nepenagbl AAaBAEHUA Ha COEAMHSAIOWMX MOMELLEHNe Nnpoemax C
pacxo4oM rasa yepes 3Tm npoembl. BTopoe - BbiparkaeT NOCTOAHCTBO 06bema 4/ aHHOTo NOMELLEHMS.

Takum obpasom, AnA Bcero 3gaHuA TpebyeTca pellatb CUCTEMY, COCTOALLYID W3 (mrc +mBC)'n3T
HeNIMHENHbIX ypaBHeHU Buga (M6.12) m I’ly-l’laT NNHelNHbIX ypaBHeHuin Buga (M6.13). 3gece M n
M, - COOTBETCTBEHHO YNC/NO FOPU3OHTA/IbHBIX U BEPTUKANBHBIX CBA3EN Ha aTaxe; Ny - uncno y3nos;

N., -uncno staxei.

Cuctema ypaBHeHWI, BKAtovatowas B ceba ypasHeHus (M6.6), (M6.7) ana nomelieHUa odara
noxapa u (MN6.12), (N6.13) AnAa octanbHbIX NomelweHUn U ypaBHeHue (M6.11), onucbiBatoLLas
rMAPaBANYECKYIO CXEMY 3[aHUSA, PELIAeTCA YNC/IEHHO METOA40M MUTepaunn B COBOKYMHOCTU C METOAO0M
CEeKyLLMX.

OcHOBHble YpaBHEHUA ANa onpeaesieHnsa TemnepaTypbl ra3a U KOHLEHTPaLUKU NPOAYKTOB ropeHms
B MOMELLEHUNAX 34aHUA NOYYEHbI U3 YPaBHEHWUIN COXPaHEHUA SHEPTMMU U MACCh.



TemnepaTypa rasa B nomelleHWM, rae OTCYTCTBYET oyar noXKapa, onpeaensietca U3 ypaBHeHUus
Tennosoro 6anaHca, KOTOPOE MOXHO MOAYUYNTb M3 ypaBHEHUA coxpaHeHus aHepruum (116.7). dopmyna

ana onpegeneHnAa temnepaTtypbl ra3a Bj M nomeweHnn 3aHnA B 'n -bll MOMEHT BpemeHu:

Z(CPB'Gk T)+Q;

Tni = n m = m +
C.. ( G, - GJ+CW > G +a*, F,+a*, F,
k=1 i=1 i=1
Z(CPB'Gk'Tk)+Qj
k=
+ Ty = h N m ", (N6.16)
C.:| .G, - ZG}CW ZG +a*, F,+a*, F
k=1 i=1
CV2 (ZGI{_ZGI'J—FCPZ ZGl+a*n F]l’l+a*jCT FJCT
exp | — k=1 i=1 i=1 AT

roe QJ- - CYMMa MCTOYHMKOB (CTOKOB) Tensia B 06beme j-ro nMomMelleHna 1 Tenaa, yXoasaLero B

orpaxgatouwmne KOHCTPYyKUunn;

w_, | T()-T.(7) ]
A" =0 | —— —~ | - npuBeaeHHbIt KOapdUUMEHT TENNOOTAAYN;

T (r) -T,
TO - Ha4a/ibHaA TemnepaTtypa B nOMeLleHNN;

F. - nnowazab NoBepXHOCTM OrpaAatoLLLMX KOHCTPYKLMI B j-M MOMELLeHUM.

jer

KoaddunumneHT Tennootaaum & moxkeT bbiTb paccyMTaH No amnupuyeckoin dopmyne:

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

KoHUeHTpaLmMa oTAeNbHbIX KOMMNOHEHTOB ra3oBbiX CMeCcell B NOMeLLeHUAX 34aHNA BbluMCAAETCA
M3 ypaBHeHMAa 6anaHca Maccbl AaHHOro KomnoHeHTa (M6.12). KoHueHTpauusa L-ro KOMMoHeHTa

NPOAYKTOB ropeHuA Bj M nomeweHnn B 'n -blll MOMEHT BpemeHun onpenenAaeTca ypaBHeEHNEM:

Zn:(ka'Gk) Z(XLk’Gk) Zn:Gk

Xy =+ | Xy = |-eXP —“—V-Ar .(N6.18)

Li(n) .
z G, Z G, Pj-Vj
k=1

OnTuyeckas KOHLEHTpauus ObiMa B NOMeLLeHUAX onpegensetca v3 6anaHCcoOBOro ypaBHEHUSA
(M6.19). HaTypanbHbIN NOKasaTenb ocnabaeHna cpeabl B j-OM NomMeLLeHnn B "'n"-blii MOMEHT BpeMeHMU
onpeaenseTca ypaBHeHUEM:



n n n

(”k -Gy) (”k 'Gk) ZGK

My :k:ln—+ H(n-l)j_kzln— -€Xp _kzl.—V‘AT . (M6.19)
> G, G, P Vj
k=1 k=1

AHaNUTUYECKME COOTHOLIEHUA A8 ONnpeaesieHUs KPUTUYeCKom
NPOAOIKUTENBHOCTM NOXKapa

Ona OAMHOYHOrO MOMELLEHUs BbICOTOM He 6Gonee 6 M, YO0BNETBOPAIOWErO YC/N0BUAM
NPUMEHEHUA WUHTErpasbHON MOAENU, NPWU OTCYTCTBUM CUCTEM MPOTUBOMONKAPHOMN 3aLLMTbI, BAMAIOWMX
Ha pasBUTME MNOXKapa, AOMyCKaeTcA OonpeaenaTb KPUTUYECKME BPemMeHa MO KaxgoMy M3 OMacHbIX
$aKTOPOB MoOXKapa C NOMOLLLbIO aHAIMTUYECKMX COOTHOLLEHMIA:

no NoBbILWEHHOM TemnepaType

B 70-t, &

tho=3—-I

14—
7 A @3+t)-z [ %

no notepe BNgnmocCTu
ERp/.

V-In(1,05-a-E
- ,(M6.21)
l,,-B-D, -z

te = E-In 1
A

No NOHNXEeHHOMY coaep*KaHUK KNcaopoaa

B 0,044
ty: = K"” 1- , (N6.22)

B-L,
— % 40,27z
Y

Nno Ka*kAoMy M3 ra3006pasHbIX TOKCUYHbIX MPOAYKTOB ropeHns

b

. |B V. X T
te = X-In[l-m} , (N6.23)

B 353-cp-V
(1-9)n-Q,

n CBO6OAHOI’O obbema NnOMeLLEHUA, KT;

rae - pasmeprlﬁ KOMNJ1EKC, 3aBI/IC’r'ILIJ,I/II7I OT TENZIOTbl CrOPaHUA MaTepurana

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

N - MOKasaTe/ib CTEMEeHW, Y4YUTbIBAIOWMI M3MEHEHMEe MAcCCbl BbIFOPAIOLLEro MaTtepuana BO
BpPEMEHY;
A - pasmepHbI NapameTp, YYUTbIBAIOWMI YAE/bHYI0 MacCOBYHO CKOPOCTb BbIrOPaHWA roproyero

n
maTepuana u naowaap noxapa, Kr/c';



Z - 6e3pa3mepHblil NapameTp, y4MTbIBAOLLMIA HEPAaBHOMEPHOCTb pacnpeaenenua OPI no soicoTe
nomeLLeHus;
QH - HM3LWanA TensoTa cropaHua matepuana, MAX/Kr;

Cp - yaenbHas nsobapHas Ten10eMKocTb AbIMOBbIX ra3os, MA/(Kr-K) (gonyckaetca npuHUMMaTh

paBHOW Ten10emMKocTn Bosayxa npu 45 °C);
@ - K03bOUUMEHT TennonoTepb (MPUHMMAETCA MO AaHHbIM CMPABOYHOM /UTepaTypbl, Npu

OTCYTCTBUU AAHHbIX MOXKET BbITb NPUHAT paBHbiM 0,55);
M - KoabduUuMeHT NonHOTbI ropeHmns (onpeaensaetca no popmyne MN6.9);

V - cBO6OAHbIN 06bem nomelleHns, M3;
a - K03 DULMEHT OTparKeHNs NPeaMEeTOB Ha NYTAX 3BaKyaLuu;

E - HaYanbHaA oCcBeLEHHOCTb, JIK;

Inp - npeagenbHaAa 4aibHOCTb BUAMMOCTU B AbIMY, M;

Dm - AbIMoO6pasylolaa cnocobHOCTb ropalero matepuana, Hn-m2/kr;
L - yae/ibHbIM BbIXO4, TOKCUYHbIX ra308 Mpu cropaHnmn 1 Kr matepuana, Kr/Kr;

-3
X - npesenbHO AONYCTUMOE COAepKaHUe TOKCMYHOTO rasa B nomelleHun, KI/M (XC02 =0,11

kr/m3; Xeo =1,16-10"2 kr/m3; XieL = 23-10°° kr/m3);

LOZ - yAeNbHbIA pacxod KMcaopoaa, Kr/Kr.

Ecnrv nog 3Hakom norapuoma nosyyaercs OTpUMLATENbHOE 4YWUCNO, TO AaHHbii O®M He

npeacTaB/seT 0NnacHoOCTy.
MapameTp z BbIMCAAIOT No popmye:

h h
Z=—-exp|1,4-— npu H<6 M, (n6.24
H p H p ( )

rae h - BbicoTa paboueit 30HbI, M;
H - BbicOTa nomeLleHuns, M.
Onpepenaetcs BblCOTa paboyeit 30HbI:

h=h_+17-0,5-9,(n6.25)

rae hrm - BbICOTa N/1OWaAKH, Ha KOTOpOVI HaXo4ATcAa ntoan, Had No21IOM NOMeELLEHNA, M;

0 - pa3HOCTb BbICOT M0/1a, PaBHasA HY/O NPU FOPU3OHTAILHOM €70 PACMONOKEHUM, M.
Cnegyer vmeTb B BMAY, 4TO Haubosbluield ONACHOCTM MNPM MOMKape MOABEpralTca oAy,

HaxogAlmeca Ha bosee BbiCOKOM oTmeTKe. [o3Tomy, Hanpumep, Npu onpeaeneHnn HeobxoAMMOro
BPEMEHM 3BaKyaUuu 04N U3 napTepa 3pUTENbHOMO 3aia C HaKNOHHbIM MOAOM 3HadeHue h cneayet
HaXoAWTb, OPUEHTUPYACL Ha Hambosiee BbICOKO PaCMO/IOMKeHHble pAAabl Kpecen. Mapametpbl A M n

BbIHUCNAKOT TaK:
ANnAa cnydaa ropeHna Xngroctu C YCTaHOBMBUJEI)'ICH CKOPOCTbHO:

A=y, -Fn=1

rAae Yy, - YAe/bHas MaccoBasi CKOPOCTb BbIrOPAHWSA KUAKOCTH, Kr/(m2-c);

ANnAa cnydyaa ropeHna XngKocTtun C HeyCTaHOBMBLUEVICH CKOPOCTbiO:

A:O,67-t,yy{)-F
t

cm

n=1,5,



ON1A KPYroBoro pacnpocTpaHeHmA noxkapa:
A=105y,,-Vin=3,

rae V - iMHeHasa CKoPOCTb PacnpoCTpaHeHUs naameHun, m/c;

ONA BEPTUKAIbHOM UKW FOPU3OHTaIbHOM NOBEPXHOCTU FOPEHUA B BUAE NPAMOYrosbHMUKA, 04Ha U3
CTOPOH KOTOPOro YBEe/IMYMBAETCA B ABYX HanpaBJeHUAX 3a CYET pacnpocTpaHeHMa NaameHn (Hanpumep,
pacnpocTpaHeHue OrHA B ropu3oHTasIbHOM HanpasAeHUU MO 3aHaBecy Nocae oxBaTa ero naameHem no
BCel BbicOTe):

A=vy,-V-bn=2,

rae b - nepneHAMKYNAPHbIN K HANPaABAEHUIO ABUMXKEHUA NAaMEHN pa3Mmep 30Hbl FOPEHUA, M.
Mpwn oTcyTCTBUM cheumanbHbix TpeboBaHMI 3HAYeHUs a U E npuHumatotca pasHbimu 0,3 1 50 aK

cootBeTcTBEHHO, a 3HavenHne | =20 m.

IV. MaTemaTnyeckana 4BYX30HHaA Mmoeb NoXKapa B 34aHNMU

Mpu pelweHnn 3a4a4 ¢ UCNONb30BAHMEM ABYX30HHON MOAENN MOXKaAP B 34aHUN XapaKTepusyeTcs
yCpeaHeHHbIMM Mo Macce U 06beMy 3HaYEHMAMM NaPaMETPOB 3a4bIMIEHHON 30HbI:
T - TemnepaTypa cpeabl B 3a4bIM/IEHHOM 30HE, K;
MIO - OMTUYECKas MJIOTHOCTb AbiMma, Hr/m;
X - MaccCcoBasa KOHLIEHTpalnAa 1—-TOTO TOKCUMYHOTI'O IIpooykrTa I'opeHrA B
1
3aIEMIIEHHOM 30He, KI'/KI;
X - MaccoBas KOHLEeHTpaluud Kucjiopona, KI'/KI;
K
Z - BbICOTA HUMKHEM rpaHnLbl €108 AbIMa, M.
B cBOl ouepeab nepeuvyncrieHHble MapamMeTpbl BbIPAXKaAlOTCA 4epe3 OCHOBHblE MHTErpasibHble
napameTpbl 3a4bIMNEHHOM 30HbI C TOMOLLBLO caeayolmnx popmyn:

T
Q = mHTerpan m x c¢ (T) x dT, (I16.26)
3 0 o)
m m
i K
X = --, X = --, (I16.27)
i m K m
S
MO = --—, (116 .28)
\
i
Vv
m i
po = --, Z =H - ——, (I16.29)
\ A
i
e m, m - ofmas Macca OHMa M COOTBETCTBEHHO 1-T0 TOKCUYHOTO MNPOOYKTAa

i
I'OpeHMrA B 3aIEIMIIEHHOM 30HEe, KI'y
m — MacCcCa Kucjiopoma B 3aOEIMIIEHHOM 30HEe, KIy
K



Q - DSHTaNbLNMA NPOOYKTOB TOPEeHMS B 3aIbIMJIEHHOM 30He, KIX;

3
S - onTMUeckoe KOJIMYeCTBO nuMa, Hm X Mm2;
PO — IJIOTHOCTL IbMa pM Temmneparype T, xkr/mM3;
V - obbeM 3ampIMJIIEHHOM 3OHE, M3;
I
H, A - BHICOTaA U MJoWalb I[IOMEUEHMUS, M;
C - yImeJjbHas TeIJIOeMKOCTb mOumMa, kIx/ (K X KID).
p

OVHaMMKa OCHOBHbIX WHTErpasbHbIX MapamMeTpPoB 33a4bIMIEHHOMW 30Hbl  onpeaensercA
WMHTErpMpoBaHNEM CUCTEMBI CAeayroLMX 6anaHCOBbIX YPaBHEHUN:

obuwen maccbl KOMMOHEHTOB 3aAblMIEHHOM 30Hbl C Y4Y4eTOM [AblMa, BHOCMMOFO B 30HY
KOHBEKTMUBHOM KO/IOHKOW U AbIMa, YAaNsieMOro Yepes NpoemMbl B cocegHME NOMELLLEHUA:

dm
-— =G -G, (I16.30)
dt K 1
roe t - Tekyllee BpeMmdA, C;
G , G - MaCCOBHM PacxoX IbMa COOTBETCTBEHHO Uepe3 KOHBEKTUBHY KOJIOHKY
K I1

W OTKPEBITEIE IIPOEMEl B IIOMeEUleHUN, KI‘/C,‘
9HTa/1bNMMA KOMMNOHEHTOB 3a,CI,bIMI'IEHHOﬁ 30HbI C YH4ETOM TEMN/1A, BHOCMMOTO B 30HY KOHBEKTUBHOM
KOJIOHKOW, TENNOOTAA4YN B KOHCTPYKLMN U YHOCA AbiMa B NMPOEMbl:

dQ
-—— =0 -0 -0 , (I16.31)
dt K I1 KOH

roe Q, O, O - TemnJjoBasg MOIHOCTL, COOTBETCTBEHHO BHOCHMAS B

K I KOH
3aIOEIMJIEHHYIO 30HY KOHBEKTMBHOM KOJIOHKOM, yIajiseMas C OEMOM uYepes OTKPLITHEE
[IPOEMEl M TepsdeMas B KOHCTpPpyKUuM, KBT;

MaCCbl KUCnopoaa C y4eTom notepb Ha OKUCeHNE NPOAYKTOB NNPOaIN3a TOpoYnxX BeLecTB:

dm
dtOX — 0’ 23(GK _n.w-LOX)—XOX 'Gl'[' (|_|632)

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

T - NO/HOTa CropaHuA roprovero matepmana, KF/KF;

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)
\/ - CKOpPOCTb BbIrOPaHMWsA roptoYero maTepuana, Kr/c;

(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)
LOX - noTpebaeHne KUCA0POLa NPU CropaHUMN eANHMLBI MacCbl FOPHOYEro MaTepuana, Kr/Kr;

(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)
ONTUYECKOTO KOAMYECTBA AblMa C yYeTOM AbiMO06pa3sytoLweli cnocobHOCTU ropALLero matepuana:
(8 pea. Mpukasa MYC Poccum o1 12.12.2011 N 749)

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

=y-D, —Gn-f,(n6.33)

rae D, - apimoo6pasytowas cnocobHocTb roptouero matepuana, Hn/(m2-kr);

(8 pea. Mpukasa MYC Poccunm o1 12.12.2011 N 749)
Macchl i-ro TOKCMYHOTO NPOAYKTa FOPEHMUS:
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i
--—— =ncum x L - x x G, (116 .34)
dt i i I
rme L - MACCOBBIM BBIXOI 1-I'0O TOKCUYHOTO MNPOIOYyKTa TOPEeHMsd, KI'/KI.
i
Macca KOMIOHEHTOB mOuMa G , BHOCHMMEIX B 3aIbMJIEHHYHD B0HY KOHBEKTUBHOM
K
KOJIOHKOM, OlLleHMBAaeTCHd c y4yeToM KOJIMUeCTBa BO3IOyxa, BOBJIEKAEMOI'O B
KOHBEKTMBHYI KOJIOHKY IIO BCEM €€ BHECOTE IO HIWKHEM TPaHMLHE CJIod OeMa. B
VHXEHEPHBIX pacuerax pacxon KOMITOHEHTOB opiMa  4depes OCEeCUMMEeTPUUHYIO
KOHBEKTMBHYI KOJIOHKY Ha BBICOTE HUMXHETO YPOBHS SaIbMJIEHHOMW 30HE Z (B
3aBUCUMOCTH oT TOTO, Kakaa oO6JlaCTb KOHBEKTMBHOM KOJIOHKM WM Odakesa

IOTPYXEeHa B 3aIObBIMIIEHHYIO 30HY) 3aldaeTCs IIOJIySMIMPUUECKOM GOopMyJIoNn :

Z 0,566
0,011 x Q9 x (———-) s objnactu dpakesa
2/5
Q
Z 0,909
G = <0,026 x Q x (———-) OJIS [IepexXOonHOM obJjacTu (I16.35)
K 2/5
Q
Z 1,895
0,124 x Q9 x (—-——-) 0y obJjacTu KOJIOHKMU,
2/5
Q

rae Q - MOLLLHOCTb o4ara noxapa, KBT.

AdnHamunKa napameTpoB oyara nNoxkapa onpeensercA passBuTMem naowaiu ropeHua C yyeTom
C/IOXKHOro CoCtaBa ropr4ymx matepuanos, NX pacnonoxeHnAa, mecta BO3HUMKHOBEHMNA O4Yara nox*apa um

NOJZIHOTbI CrOPaHNA:

Q=7-y,-Q, F(t).(ne36)
(B pea. Mpukasza MYC Poccum o1 12.12.2011 N 749)

[ToTepu Ternia B OoTpaxjaplyMe KOHCTPYKLMM PAaCCUMTHBAKLTCA C Y4YeTOM
TeMIepaTypel TopfddYey CcTpyu T , CKOPOCTM M MBJIydaTeJIbHOM CIOCOOHOCTM CTPYH,
c
OMEIBAKMEY KOHCTPYKLUMM M IporpeBa caMoM i-1 koHCcTpykumm T (y) O ToJmmMHE V.
i

IJI9 3TOTO UMCJEHHO MHTeTpPUPYyeTCs HecTallMoHapHOoe ypaBHeHMe dypbe:
dar (y) d mamBpa (T) x dT (y)

—————— T Sl (116.37)

C rpaHNYHbIMU N HAYaA/IbHbIMU YCNTOBUAMMU:

(anmbdpa + anpda ) x (T - T ) = -;pgaubmga X —-———-—- , (I16.38)
K J c N N dy
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dT (y)
i
(ameda + ambda ) x (T - T (menbra)) = -aambma(T) x —-————-— , (II6.39)
K J 0 i dy
y=nejbTa
T (O,y) =T , 0 <=y <= gpenbrTa, (I16.40)
i 0
roe anbdpa , ailbda - COOTBETCTBEHHO KOHBEKTUMBHEIM UM JIYUUCTHM KOBQOUIIMEHT
K J

TeryiooTmauu, BT/ (M2 x K);

AENbTa - TONWMHA OrPaXKaatoLen KOHCTPYKLUU, M;

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

nambaa(T) - Tens1oNpPoBOAHOCTL MaTepmana KOHCTPYKUMK npu TemnepaType T(y), Bt/(m x °K);

T, T - TeMIepaTypa COOTBETCTBEHHO OOOI'pPeBaeMOM YaCTU KOHCTPYKUUM U

W 0
cpelbl y HeoborpeBaeMOM NOBepxHOCTM, K;

PO - NNOTHOCTb MaTepmana KOHCTPYKLUK, Kr/m.

TennoBble U MAccoBble MOTOKM Yepe3 MPOEM B KaAblhi MOMEHT BPEMEHW PACCYUTLIBAOTCA C
YYETOM TEKyLLEro nepenaza Aas/jeHusA No BbiCOTE NPOEMa, COCTaBa M TemnepaTypbl ra3oBoM cpeabl Nno
0b6e CTopoHbI Npoema (cxema pacdeTa Ha puc. M6.1). Tak, MaccoBblit pacxos, AbiMa U3 MOMELLEHMA ovara
norKkapa B coceHee NOMELLEHME PACCUYUTLIBAETCA CNeAYHOWMM 06pasom:

Y

max =  ——mmm e mm e
G =B x kcu x mHTerpa’s \/2 x po x (P(h) - P (h)) x dh, (I16.41)
I1 Y 2

min

roe B - wnpurHa npoema, m;
KCW - a3poanHaMnNYecKunii KoadPpuumeHT npoema;

P(h) - P (h) - pas3HMLa »OaBJIeHUM B I[IOMEUIEHMSX Ha BEHCOTe h;
2

PO - NIOTHOCTb AbiMa B 3aAbIMHEHHOﬁ 30He coceHero nomeleHua npu TemnepaType gbima T.




Puc. M6.1. MacconoToKku 4Yepes Npoem

[lpenmesibl MHTEeTPUPOBaHMUA Y ny BEIOMpPAKTCH B IIpemejlax CTBOpa Npoema,
max min
crio4a IbIMa [IOMelleHN A ouara noxapa M TaM, IDIOe U30OBTOYHOE IJaBJIEHUE
HOenvra P = (P(h) - P(h) ) > 0, xak »TO ykKaszsaHO Ha puc. I6.1.
2

HeobxoamMman Ans oueHKM nepenaga AasB/ieHMA MO CTBOPY MPOEemMa 3aBUCUMOCTb AaBNEHUs OT
BbICOTbI B i-M MOMELLEHUM (C y4eTOM 3abIMNEHHOM 30HbI 3TOrO NOMELLEHMA) OLLEHNBAETCA KakK:

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

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

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

IpMBEIEeHHOE K HYJIEBOM OTMETKe, eCJIM YPOBEHb I10Jla IIOMEUeHMS BHIIe HYJIEBOM
OTMETKU) ;

PO - IUJIOTHOCTbL BO3IOyxa NIPM HadaJIbHOM TeMiaepaTtype T ;

0 0

7Z - TeKyllasd BECOTA He3aOuMJIEHHOM B3OHB B 1-M IIOMEUEeHUN.

i

PaccunTtaHHble napameTpbl TennomaccoobmeHa B npoeme UCnosib3yroTcA KaK rpaHnU4yHblie ycnosuA
AnAa cocegHero nomeweHuA.

V. NoneBoi meToa MoAeNnpoBaHMA NoXapa B 34aHUK

OcHoBOI Ana nonesbiX Mogenei MoXKapoB ABAAIOTCA YPaBHEHMA, BblpaKkalowme 3aKoHbI
COXpPaHeHMa MaccCbl, MMMyAbCa, 3HEPIMM WM MACC KOMMOHEHTOB B pPacCMaTpMBAaeMOM MasioM
KOHTPO/IbHOM 0b6beme.

YpaBHEeHUWe COXpaHeHMs MacChl:

dpo d
-—— + -——— (po x u ) = 0. (T16.43)

-— (poxu) + -— (pOoxXxUu xXxu)=- -+ —————- + po x g . (I16.44)

[Na HbIOTOHOBCKMX KUAOKOCTEN, MOAUYMHAOWMXCA 3aKOHY CTOKCa, TEH30P BA3KUX HaNPsAXKeHWUM
onpegensetca Gopmynon:

du du du
i b 2 k
Tay = MO X (-——— + --=-) - - X MO X —--—- X »OejgbTa . (116 .45)
ij dx dx 3 dx ij
b i k

YpaBHeHUe sHeprum:
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d d dp d Jambna dh J
--(po x h) + -~——(poxu xh) = -——-+ —(—————- X —-==) - ---, (I16.46)
dt dx 3 dt dx c dx dx
J J P J J
T
rgoe h = h + umHTerpan ¢ dT + SUM (Y x H ) - craruueckasa OHTAaJIbIUA
0 T s k k k
0
cMmecwu;
H - Temnora ofpaszsoBaHMa K—-I'O KOMIIOHEHTA;
k
c = SUMY x c - TEeIJIOEMKOCTBbL CMEeCH IIPpM [NOCTOSAHHOM IOaBJIEHUN;
p k k p,k
R
d - pPamMalLuMOHHEINM [NOTOK SHEPI'MM B HaANpPaBJIEHUM X .
] ]
YpaBHeHME COXPAHEHUA XMMMUYECKOTO KOMMOHEHTa k:
dy
d d d k
-——(poxY¥Y) + ——(poxu xY)=-—(poxDx-—-—) + S . (I16.47)
dt k dx 3 k dx dx k
] ] ]

Onsa 3ambiKaHuA cuctembl ypaBHeHui (M6.43) - (M6.47) ucnonb3yetcs ypaBHEHWE COCTOAHMA
naeanbHoro rasa. na cmecu ra3oB OHO MMeeT BUA,;

Y
k
p=pro xR xTzx SUM --, (I16.48)
0 k M
k
roe R - yHUMBepcajibHas rasoBas [IOCTOSHHASA;
0
M - MoJsgpHas Macca k-I'o KOMIIOHEHTA.

k




