MHdopmaumsa 06 nsmeHeHusx:

lNpukazom MYC Poccuu om 2 dekabpsi 2015 2. N 632 8 npuka3 8HeCEHbI USMEHEHUS
Cm. mekem ripukasa 6 rpedbidywel pedakyuu

Mpuka3z MYC P® ot 30 uroHsa 2009 r. N 382
"O6 yTBepXXaeHUM MeTOAUKUN onpenerieHus pac4yeTHbIX BENIMYMH NOXapPHOro pucka
B 3aHUAX, COOPYXKEHUSAX U CTPOEHUAX Pa3NINYHbIX KrlaccoB (hyHKLUOHaNIbHOMN
noXxapHomu onacHocTun"

C U3MEeHEeHNAMU 1 JOMNOJIHEeHUSAMU OT:

12 pekabpsa 2011 r., 2 pekabps 2015 r.

B cooTtBeTcTBUM ¢ DepeparnibHbiM 3akoHOM OT 27 aekabpsa 2002 r. N 184-93 "O
TEXHUYECKOM perynuposaHun"* un nocrtaHosreHnem [MpasutensctBa Poccunckon
depepaumn ot 31 mapta 2009 r. N 272 "O nopsigke npoBeAeHUsi pacyeToB NO OLEHKE
NoXapHOro pucka"** npukasbiBato:

YTBEpAUTbL Npunaraemyro  MeToAuKy — onpeferieHns  pacyeTHbIX  BeNUYuH
NOXXapHOro pucka B 34aHUAX, COOPYXXEHUSX M NOXapHbIX OTCEKax pasfiMyHbIX KnaccoB
JYHKLNOHANbHOW NOXapHOW OMacHOCT!.

MWHUCTpP C.K. Wowry

* CobpaHue 3akoHogaTenbctBa Poccuinckon depepauumn, 2002, N 52 (vactb I),
cT. 5140; 2005, N 19, cT1. 1752; 2007, N 19, cT. 2293; 2007, N 49, cT. 6070; 2008, N 30
(wactb Il), cT. 3616.

** CobpaHue 3akoHogatenbcTBa Poccuinckon degepaumn, 2009, N 14, cT. 1656.

3apeructpuposaHo B MuHiocte P® 6 aBsrycta 2009 r.
PernctpaunoHHbii N 14486

WNHdopmaLums 06 naMeHeHusx:
[Mpukazom MYC Poccuu om 2 dekabpsi 2015 2. N 632 e HazgaHUe 8HECEHbI USMEHEHUS

CM. mekcm Ha3eaHus 8 rnpedbidywel pedakyuu
MpunoxeHune
K npukazy MYC P®
oT 30 nroHa 2009 r. N 382

Metoguka
onpeaeneHnsa pacyeTHbIX BENIMYUH NOXAPHOro pUckKa B 34aHNAX, COOPYXXEHUSAX U
NoXapHbIX OTCeKax pa3fInyHbIX KrnaccoB (pyHKLUMOHaANbLHOWN NOXXapHOW ONacHOCTU

C U3MEeHEeHNsAMU 1 OOMNOJIHEHUSIMU OT:

12 nekabps 2011 r., 2 nekabpsa 2015 .
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. O6bwme nonoxeHus

NHdbopmaLums 06 naMeHeHunsIx:

[Mpukazom MYC Poccuu om 2 Oekabps 2015e. N 632 nyHkm 1 u3roxeH 8 HogoU
pedakuyuu

Cm. mekem rnyHKkma 8 rpedbioyweu pedakyuu

1. HacTtosawasa meTtoguka onpedeneHns pacyeTHbIX BEMUYMH MOXAapHOro pucka B
30aHUAX, COOPYXXEHUAX M MNOXaPHbIX OTCEKax pasfMyHbIX KrnaccoB (OYHKLMOHANIbHOW
noXxapHom onacHoctu (ganee - MeTtoguka) ycTaHaBnvMBaeT MNOPSLOK onpeneneHus
pacyeTHbIX BEMNUYMH MOXapHOro puUCKa B 34aHUNAX, COOPYXKEHUAX U MOXapHbIX OTCekax
(banee - 3gaHne) U pacnpocTpaHAeTCs Ha 34aHNA KnaccoB (PYHKLMOHANbHOW NOXapHOW
OMacHOCTW:

1.1. ®1 - 3gaHus, NnpegHa3HaYeHHbIE A9 NOCTOAHHOMO NMPOXMBAHUS N BPEMEHHOIO
npebbiBaHus Nogen, B TOM YUchne:

a) &1.1 - 30aHuA  OOWKOSIbHbIX ~ obpasoBaTesibHbIX  OpraHuMsauuu,
crneunanmn3npoBaHHbIX OMOB MpecTapenbiX U MHBanugoB (HekBapTUpHbIE), BONbHULbI,
cnanbHble Kopnyca obpasoBaTesbHbIX OpraHM3auui ¢ HanMynemMm UHTepHaTa U OeTCKUX
opraHusauum;

0) ®1.2 - roCTUHMUBI, OBLEXNTUSA, ChanbHble Koprnyca caHaTopuveB M OOMOB
oTAblxa obLiero Tmna, KEMNUHroB, MoTeren 1 NaHCUOHATOB;

B) ®1.3 - MHOrOKBapTUPHbIE XWNble 4OMa;

r) ®1.4 - oqHOKBApPTUPHbIE XWNble A0Ma, B TOM Yncne 6f1oKMpoBaHHbIE;

1.2. ®2 - 30aHUSA 3pENULLHBIX U KYNbTYPHO-MPOCBETUTENBHbBIX YYPEeX4eHUN, B TOM
yucne:

a) ®2.1 - TeaTpbl, KNHOTEATPbl, KOHUEPTHbIE 3anbl, Kybbl, LUPKX, CMOPTUBHbIE
COOpPYXeHUs ¢ TpubyHamn, BUBNNOTEKN N ApYyrne YYpeXOeHUs C pacyeTHbIM YMCIIOM
NocafoYHbIX MECT N5 NOCeTUTENEN B 3aKPbITbIX MOMELLEHUSX;

6) ®2.2 - Mmy3eu, BbICTaBKW, TaHUeBanbHble 3anbl U gpyrne nogobHble yupexaeHus
B 3aKpbITbIX MOMELLEHUSIX;

B) ®2.3 - TeaTpbl, KMHOTEATPbI, KOHLUEPTHbIE 3anbl, Kybbl, LUPKK, CMOPTUBHbIE
COOpPYXeHUs1 ¢ TpubyHamun, BUONNOTEKN U Opyrne y4YpexaeHUs C pacyeTHbIM YUCIIOM
nocagoYdHbIX MeCT Afisl noceTuTenen Ha OTKPbITOM BO3AYXeE;

r) 2.4 - myseu, BbICTaBKkW, TaHLUEBarnbHble 3anbl U gpyrne nogobHble yupexaneHns
Ha OTKPbITOM BO34YXE;

1.3. 3 - 3gaHns opraHmMsaunin No 06Cry>XKMBaHUIO HaceneHus, B TOM Yncre:

a) ®3.1 - 3gaHnsa opraHusaumin TOProsIiu;

6) ®3.2 - 3gaHus opraHusaumin obLEeCTBEHHOIO NUTaHKUS;

B) ®3.3 - BOK3anbl;

r) ©3.4 - NONIMKNUHUKK 1 amBynaTopuu;

A) ©3.5 - nomeleHna onga noceTutenen opraHmsauunim 66ITOBOro U KOMMYHanbHOMO
00CcnyXmnBaHns C HepacyeTHbIM YNCITIOM NOCaA0YHbIX MECT ANsA noceTuTenen;

e) $3.6 - PU3KYyNbTYPHO-0340POBUTENBHbIE KOMIMIEKChbI n
CMOPTUBHO-TPEHUPOBOYHbIE YyYpeXOeHUst ¢ nomMelieHnamm 6e3 TpubyH ans 3putenen,
ObiTOBbIE NOMELLEeHUs1, 6aHu;

14. ®4 - 3p0aHMs oOpasoBaTenbHbIX OpraHM3auui, HaydHbIX W MPOEKTHbIX
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opraHusauumn, opraHoB yrnpaslieHnd y‘-lpE)Kﬂ,EHMVI, B TOM 4UcCne:

a) ®4.1 - 3gaHMs obuweobpasoBaTenibHbIX  OpraHuM3auun, opraHuMsauum
OOMNONHUTENbHOrO  00pa3oBaHuA geTen, npodeccuoHanbHbiX  0obpa3oBaTenbHbIX
opraHusauum;

6) ®4.2 - 3paHMa obpasoBaTesibHbIX OpraHM3aumin Bbicliero obpasoBaHu4,
opraHusaumi gonoNHUTENBLHOro NpodeccrmoHanbHOro odpasoBaHus;

B) ®4.3 - 34aHNA OpraHOB YNpaBfeHUs YYpeXOAeHUN, NPOEKTHO-KOHCTPYKTOPCKUX
opraHunsaumim, UHPOPMALMOHHbBIX N peaakuNOHHO-U3aaTENbCKUX OpraHM3auni, Hay4YHbIX
opraHunsauumn, 6aHKoB, KOHTOP, OCPUNCOB;

r) ®4.4 - 3agaHna noxapHblx Aeno;

1.5. ®5 - noxapHble OTCEKM NPOU3BOACTBEHHOIO UMM CKNAACKOro HasHayeHusi ¢
KaTeropmen noOMeLEHNU MO B3PbIBONOXAPHOM M nNoxapHou onacHoctn B1-B4, I, [,
BXOASLLME B COCTaB 30aHUN C (PYHKLMOHAIbHOM NOXapHOW onacHocTbtlo ®1, ©2, ©3, ©4,
B TOM yuncne ®5.2 - CTosHKM gna aBTomobunen 6e3 TexHMYecKoro obCnyxmBaHus m
pPEMOHTa.

2. PacyeTbl NO OLEHKE MNOXapHOro pucka MNpoBOAATCA MNyTEM COMOCTaBEHUS
pacYETHbIX BENIMYNH MOXAPHOro pMCKa C HOPMAaTUBHbLIM 3HA4YEHWEM MOXAaPHOro pucka,
ycTaHoBneHHoro denepanbHeiv 3akoHoM OT 22 mnons 2008 r. N 123-®3 "TexHudeckui
pernameHT o TpeboBaHuAX MoxapHon 6GesonacHocTU"* (ganee - TexHU4ecKun
pernameHT).

3. OnpegeneHve pacyeTHbIX BENWYUH MNOXAPHOro pPUCKa OCYLLECTBRAAETCS Ha
OCHOBaHWMU:

a) aHanmsa NoXxapHoW onacHOCTU 30aHUN;

0) onpegeneHna 4acToThbl peanu3aunmn NoXapoonacHbIX CUTyaLnn;

B) NOCTPOEHUSA nonen onacHblx akToOpoB noxapa Anst pasnnyHbIX CLLEHapueB ero
pas3BuTUS;

) OUEHKM NOoCrneacTBMn BO3LENCTBUS OMACHbIX (hakTOpOoB noXapa Ha fnogen ans
pasfnnYHbIX CLEHapUeB ero pasBuUTUS;

A) Hanuuusa cuctem obecneyeHns noxxapHom 6e3onacHOCTU 30aHUN.

WHdopmaLumsi 06 naMeHeHusIX:

[Npukazom MYC Poccuu om 12 Oekabpsi 2011 2. N 749 nyHkm 4 Hacmosiuezao
MPUIIOXXeHUs U3JI0KeH 8 HogsoU pedakuuu, scmynarowed 8 cusy rno ucmedyeHuu 60
OHel rnocsie OHS oghuyuaibHo20 ornybrukosaHus Ha38aHHO20 rpuKasa

Cm. mekem rniyHkma 8 rpedbioyuwiel pedakyuu

4. OnpegeneHne pacyeTHbIX BENMYMH MOXAPHOro pUcKka 3akni4yaeTcs B pacyeTte
WHOMBUAYANbLHOrO MOXapHOro pucka Ansa niogen, Haxoasawmxcs B 3gaHun. YncreHHbIM
BblpaXXeHMeM WHOMBUOYANbHOIO MOXAaPHOro puUcKka ABNSETCS 4YacToTa BO34ENCTBUS
onacHbIX oakTopoB noxapa (aanee - O®PI1) Ha yenoBeka, HaxoAsILeroca B 34aHUMW.
[MepeveHb O®PI1 yctaHoBneH crtatben 9 TexHuyeckoro pernameHTta. PesynbTaTtbl ©
BblBOAbl, MOSIydEeHHble NpU OnpeaesieHnn MOXapHOro pucka, WUCNOMb3yKTCa AN
ob6oCcHOBaHMA NapamMeTpoB U XapaKTePUCTUK 34aHUIA, COOPYXXEHUIA U CTPOEHUIN, KOTOpPbIE
yunTbIiBalOTCS B HacToswen Metoguke.

5. Yactota Bosgenctena ODI1 onpepensietcs Ons noXxapoonacHOW CuUTyauuu,
KOoTopasi XapakTepuayetcsi HambonblUen OnacHOCTbIO AN XWU3HM U 340pOBbA NtoOeEN,
HaxoOALWMXCcAa B 30aHUN.

6. [Ons uenem HacTosWwenW MEeTOOMKM WUCMOSb3YITCA OCHOBHbIE MOHATUA,
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YCTaHOBJIEHHbIE cTaTben 2 TeXHNYECKOro pernameHTa.

MHdopmaums 06 naMeHeHusX:

[Mpukazom MYC Poccuu om 2 Oekabps 2015 2. N 632 pasden Il uznoxeH 8 Hoeol
pedakuyuu

CmM. mekcm pa3sderna 8 rpedbidyuwel pedakyuu
Il. OcHOBHbIe pac4yeTHble BeNMYNHbI MHAMBUAYaNbHOIO NOXapHOro pucka

7. NnanBmnayanbHbIN NOXapHbIA PUCK OTBEYaeT TpebyeMomy, ecnu:

H
Q=Qp (1)
QH
rme B - HOpMAaTVMBHOE 3HaYeHWe WHAMBUAYANbHOTO MNOXAPHOrO PHCKa,
H_.,~6
Qp=10 rox™

Q pacyeTHas BenMunHa MHANBMAYANbHOrO NOXapHOro pucka.

PacuyeTHas BennymHa MHAMBUAOYaNbHOrO NOXapHOro pucka B 34aHuUK, COOPYXEHUN
N NOXapHOM OTCeKe onpeaensieTcsi kak MakcumaribHOe 3HayYeHue MOoXXapHOro pucka u3s
PacCMOTPEHHbIX CLiEHapueB noxapa:

Qu=r{Qy Q) @

roe Qi pacyeTHasa BenMyuHa NoXapHOro pucka Ans i-ro cueHapus noxapa,

N - KONMYeCTBO PaCCMOTPEHHbIX CLEeHapueB noxapa.

CueHapun noxapa npeacrtaBnsieT cobon BapuaHT pasBUTUA MoXapa C y4deToMm
MPUHATOrO MecTa BO3HUKHOBEHWA U XapakTepa ero passutusa. CueHapuin noxapa
onpedenseTca Ha OCHOBE [aHHblX 00 O0O6bLEMHO-NMMaHMPOBOYHLIX pPELUEHUsAX, O
pasMeLleHnn roproyen Harpysku 1 nogen Ha obbvekTe. lNpun pacyeTe paccmaTpuBaloTCH
cLueHapun noxapa, nNpu KOTOpbIX peanu3yloTcsa Hauxygwme ycnosus Ons obecneyvyeHus
6esonacHocTn niogen. B kayecTBe cueHapveB C Hauxy[dlwMMK YCrOBUAMM noxapa
cnegyet paccmaTtpmBaTtb CUEeHapuu, Xapaktepusyemble Haubonee 3aTpyAHEHHbIMU
yCIroBUAMM 3BaKyauum nogen n (unv) Hambonee BbICOKOM AnHamMuKon HapacTtaHua OPrl,
a UMEHHO noxXapsi:

B NOMELLEHUNSX, pacCYNTaHHbIX Ha eguHoBpeMeHHoe npucyTcTtBue 50 u Gonee
YenoBek,;

B CUCTeMax MoMeLleHU, B KOTOpbIX M3-3a pacnpoctpaHeHuss OPI1 BO3MOXHO
GbicTpoe 6noknpoBaHne nNyTen aBakyauum (Kopugopos, 3BaKyaLNOHHbIX BbIXOAOB U T.4.).
[Mpu aTOM Oyvar noxapa BbibupaeTcs B noMmeLeHmm manoro obbema B6n13n ot 04HOro n3
9BaKyaUMOHHbIX BbIXOAOB, NMOO B nomeweHun C BONbLIMM KONIMYECTBOM rOprOYeEn
Harpysku, xapakTepusytoLencs BbICOKOW CKOPOCTbIO pacrnpoCTpaHEHUSA NnamMeHu;

B MOMELLIEHNAX U CUCTEMAxX NOMELLEHUI aTPUYMHOIo T1na;
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B CUCTemMax MOMeLLeHUA, B KOTOpPbIX WU3-3a HeJOCTaTOYHOW MpPOMYCKHOW
CnocobHOCTM nyTen 9Bakyaumm BO3MOXHO BO3HMKHOBEHME MPOAOITKUTENbHbIX
CKOIMEHUN NOLCKNX MOTOKOB.

B cnyyasx, korga nepeyvucrieHHble TuMbl CLEHapueB He OoTpaxalT Bcex
ocobeHHoCcTen 0bbekTa, BO3MOXHO PAaCCMOTPEHNE NHBIX CLIEHapUEB Mnoxapa.

B nomelieHnn, nmetowem gsa m 6onee aBakyauUMOHHbIX BbIXOAa, odar noxapa
cnegyet pasmewaTtb BOAM3M  BbIXOA4A, WMEIOLEro  HauOOmbLUyld  NPOMNYCKHYHO
CnocobHOCTb. Mpy 3TOM JaHHbIN BbIXOA cYMTaeTcss BNOKMPOBAHHbLIM C MEPBbLIX CEKYHA
noxkapa, n npu onpegeneHnn pac4eTHoOro BpeMeHn aBakyaLumn He y4YuTbiBaeTCs.

B nomelieHnn ¢ ogHMM 3BaKyauUNOHHbIM BbIXO4O0M, BpeMsA BoKMpoBaHus BbIXxo4a
onpenensaeTcs pacyeToM.

CueHapuun noxapa, He peanuayemble MpuM HOPMasibHOM peXume 3JKcnyatauum
obbekTa (TepakTbl, MNOOXKOMM, XpaHEeHWe TrOopltYen Harpyskn, He npeayCMOTPEHHOM
Ha3HayeHMeM obbeKkTa 1 T.4.), He paccMaTpMBaloTCS.

8. PacyeTHasa BennunHa vHOMBMAOYaNbHOIO MOXapHOro pucka Ans i-ro cueHapusa

noxapa Qui B 30aHUsAX, YKasaHHbIX B TMyHKTe 1 (3a MWCKNIOYEHNEM KrnaccoB
YHKUMOHaNbHON noxapHon onacHoctn ®1.1, ®1.3, P1.4) paccumTbiBaeTca no

dopmyne:

Q=Qu- (1—Kam) P’ (1_934) : ( 1_Kn.3,i) ] (3)

roe Qi . YacToTa BO3HWKHOBEHMS MNoOXapa B 34aHUM B TeyeHue roaa,
onpegensemas Ha OCHOBAHWW CTATUCTUYECKUX OAHHbIX, MPUBEAEHHbIX B MPUMOXKEHUN
N1 «k Hactodwen Metoguke. [lpu OTCYyTCTBUMM CTaTUCTUYECKOW MHOpMaLnK

Qm:4-1o‘2

AonyckaeTcs NpUHUMaTb OJ1S1 KaXXOoro 3aaHus;

K, . y
ani - KO3(P(PMUMEHT, yUNTbIBAKOLLMIA COOTBETCTBME YCTAHOBOK aBTOMAaTUYECKOrO
noxxapotyweHus (ganee - AYIl1) TpeboBaHUAM HOPMaTUBHbBIX AOKYMEHTOB MO NOXapPHOW

K . K .=
©e3onacHocTn. 3Ha4veHue napameTpa aLl - MPUHUMaeTCd pPaBHbIM a1 0.9 , €ecnn

BbINONHAETCA XOTs 6bl 04HO U3 CreayoLWmX YCIOBUIA:

3gaHne obopypoBaHo cuctemon  AYIl, cooTBeTcTBylOWEN TpeboBaHMSM
HOPMaTMBHbIX OKYMEHTOB MO NOXXapHon 6e3onacHOCTy;

obopynoBaHue 3aaHus cuctemon AYIlT He TpebyeTca B COOTBETCTBUM C
TpeboBaHMSAMN HOPMATUBHbLIX JOKYMEHTOB MO NoXapHon 6e30nacHOCTH.

K. . .
B ocTanbHbIX Criy4asix = ani [pUHUMAaeTCs paBHOMN HYMIO;
P . 5
m.i - BEPOATHOCTb MPUCYTCTBUA Miodeid B 34aHuK, onpedenseMas U3

COOTHOLLEHUS Pﬂpai_tbymyilm, roe Gpyrmai BpEMS HaxOXOeHus nogen B 3gaHuM B
yacax;

Paai - BEPOSITHOCTb 9BaKyauuu niogeu;

KH-SJ - KO3(hpUUMEHT, yYMTbIBAOLWMA COOTBETCTBUE CUCTEMbI MPOTUBOMOXAPHOW
3awmThbl, HanpaBfneHHOM Ha obecnedyeHne Ge3onacHOM 3BaKyauun nN4en nNpu noxape,
TpeboBaHMAM HOPMATUBHbBIX AOKYMEHTOB MO NoXapHon 6e3o0nacHoOCTMW.



9. BepoATHOCTb 3Bakyauuu P U3 30aHun, ykasaHHblX B nyHkte 1 (3a
NCKMIOYEHNEM 34aHUMA KnaccoB (PYHKLUMOHANbHOM noxapHon onacHoctn ®1.1, &1.3,
®1.4), paccumTbiBaloT No popmyne:

0,8']‘6“*[p
0,999 tH_’ ecnntp<O,8-t63<tp+tH3HTCKSGMI/IH

i 1,<08: @)
0,999, ecm H) +1,<08 -t ut, <6mun
0,000, ecim tp >0,8t, umi t, >6 Mun

roe tp - pacyeTHOe BpeMA 3BaKyaLlunu noaen, MuH;

by . BpeMsi Hayana aBakyauum (UHTepBan BpeMeHu OT BO3HUMKHOBEHUS noxapa Ao
Hayana aBakyauuun Noaen), MUH;

T BpeMsi OT Havana noxapa [0 OnokMpoBaHMS 3BaKyaLMOHHbIX NyTEN B
pesynbtate pacnpocTpaHeHus Ha Hux OPI1, nmerowmx npenenbHO AonyCcTUMblE ANS
nogen 3HadeHus (Bpemsi 6nokMpoBaHna NyTen aBakyauunmn), MuH;

b BPEMSI CYLLECTBOBaHUA CKOMMEHUW Nogen Ha ydactkax nytu (NfOTHOCTb
2, 2
NIOLCKOro NOTOKa Ha NyTAX 3BaKyauuun npesbiwaeT 3HavyeHne 0,5 M Im ).

10. PacyeTHOe Bpemsa 3Bakyauuu nogen b M3 MNOMELWEeHNn W 30aHUN
onpeaensieTcs Ha OCHOBE MOAENMPOBAHUSA ABMXKEHNA Nogen 40 BbIXO4a HapyXy O4HUM
13 cnegyrowmx cnocobos:

Nno yMpOLEeHHON aHanuTU4ecKkon MOLEeNM [OBWKEHUA  JNKOACKOro  MOTOoKa,
npuBeneHHon B npunoxeHnn N 2 K HacTtoawen MeTtoguke;

no mMartemaTuyeckonm moaenn WNHOMBUAOYaNbHO-MOTOYHOIO OBWXEHUS nogen ums
34aHus, npusegeHHon B ripunoxkeHnn N 3 K HacTosawen Metoguke;

No WUMUTALMOHHO-CTOXaACTUYECKON MOOENN OBMKEHUSA  NOOCKUX  MOTOKOB,
npuseneHHon B npunoxeHun N 4 kK HacToawen MeTtoguke.

Bbibop cnocoba onpeneneHns pacyeTHOro BpEMEHM 3BaKyauun Npon3BoauUTCs C
yyeToMm cneumdmnyecknx ocobeHHocTeNn 06BEMHO-MNAHMPOBOYHbLIX PELUEHUI 34aHus, a
Takke 0COBEeHHOCTEN KOHTUHIEHTa (ero o4HOPOLAHOCTM) NoAeN, HAXOAALMNXCSA B HEM.

[Mpn onpegeneHnn pacyeTHOro BPEMEHU 3BaKyauun YYUTbIBAKOTCS [daHHble,
npuesedeHHble B rnpunoxkeHnn N 5 k HacTtoswen MeToguke, B 4aCTHOCTU NPUHLMNbI
COCTaBIIEHNA pacyeTHOW CXeMbl 3Bakyauuu nwgen, napameTpbl OBWXEHUA foaen
pasnnyHbIX rpynn MOBUMBHOCTM, a TakKe 3HayYeHus nnowagen ropusoHTanbHbIX
NPOeKUM pasfinyHbIX KOHTUHIEHTOB N04EN.

11. Bpems Havana asBakyauum b onpenenseTca B COOTBETCTBUU C MyHKTOM 1
npunoxeHust N 5 Kk HacTodawen MeTtoguke.

12. Bpems OnokupoBaHus NyTen 3BaKyauuu % souncnsieTcs nyTem pacyeta
BpemMeHn poctmkeHus OPI npenenbHO AONYCTUMbIX 3HAYEHUA Ha dBaKyauWOHHbIX
nyTaX B pasnuyHble MOMEHTbl BpeMeHu. [lopsgok npoBedeHMs pacyeta WU
MaTtemaTuyeckne moaenun onsa onpeaeneHns BpeMeHn GroKnpoBaHus nyTen aBakyaunm
onacHbiMu (hakTopamu noxapa npmeeaeH B rnpunoxeHnn N 6 K HacToswen Metoguke.

13. KoadhpuumeHT, yuuTbiBaOWMA COOTBETCTBME CUCTEMbI MPOTUBOMOXKAPHOM



3alWuThl, HanpaBneHHoN Ha obecnevyeHne Ge3onacHol aBaKyauuu naen npu noxape,

. K. .
TpeboBaHWSIM  HOPMAaTMBHbIX [AOKYMEHTOB MO MOXapHon Ge3onacHocTw, m.3,i
paccynTbiBaeTcs No opmyre:

Kisi=1- ( 1-Kooui " Keovni ) : ( 1-Kooui K. ) ’ (5)

roe K06H,i - KO3 MULUMEHT, Yy4YMTbIBAOLWMA COOTBETCTBUE CUCTEMbI MNOXaPHOWN
curHanuaauum TpeboBaHnAM HOPMATUBHbBIX AOKYMEHTOB MO NoXapHon 6e30nacHoOCTH;

Leovai . KO3(O(PULUMEHT, yuMTbIBAOWMA COOTBETCTBME CUCTEMbI OMOBELLEHUSA
niogen o noxape wn ynpaereHUs 3Bakyaumen nogen, TpeboBaHWAM HOPMaTUBHbIX
AOKYMEHTOB Mo noxapHoun 6e3onacHoCTH;

Kiis ; o -
I3 - KOQde)I/ILlI/IeHT, YYnTbiBalOWNN COOTBETCTBMUE CUCTEMbLI NPOTUBOOBIMHOMU
3anThl, Tpe6OBaHI/IFIM HOPMaTUBHbIX JOKYMEHTOB MO r|o>|<apH0|7| ©e30nacHoOCTM.

[MopsaoK OUEHKN napameTpoB K06H,i, Leovas 7 EE npuesedeH B pasgene |V
HacTosAwen MeToguku.

14. PacyeTHas BenuuuHa WHAMBWUAOYASTbHOrO MOXAPHOro pucka QB,i ans i-ro
CLeHapusi noxapa B 34aHusIX Krnacca (PyHKUMOHaNbLHOW noxapHon onacHoctn d1.1,
®1.3, ®1.4 paccuntbiBaeTcsa no oopmyne:

Qi= Qm[l_ ( Pt ( 1-P,; )Pcn,i )] (6)

roe Qui - yacToTa BO3HMKHOBEHMS MOXapa B 30aHUM B TeyeHue roda
onpeaensieTcs Ha OCHOBAHWM CTaTUCTUYECKUX AaHHbIX, MPUBEOEHHBLIX B MNPUIOXKEHUM
N 1 k HacTosawen MeToauke;

P_. .

%1 - BEPOATHOCTb 9BaKyaLun nogen;
P_. .
i - BEePOSATHOCTb CraceHus noaen.

15. BepoaTHOCTL aBakyauuu Py N3 30aHuK Knacca yHKLMOHaNbHOW noXapHowm
onacHoctn ®1.1, 1.3, ®1.4 paccumTbiBaloT NO PopMmyrne:

Nzi_ HEDB,1
P ;= I -0,999 (7)
i
N. ; .
roe 21 - obllee KOMMYECTBO MIOAEeN, 9BaKyMpYHLLMXCA B paccmaTpuBaeMom
cLueHapuu;

N . -
HESBL - KONMMYEeCTBO He JBaKyupoBaBLUMXCA noagen. OﬂpeﬂeﬂﬂeTCﬂ nyTtem

CYMMWUPOBaAHMSA MO BCEM yyacTkaM MyTel 3SBakyauuu noden, He YCneBLUMX MOKUHYTb
yKa3aHHbI y4acToK 4O ero 6rokMpoBaHMs onacHbiMM doakTopamm noxapa (4ns KoTopbIx

+t >0.8- y
+,>08 %, ), W nogen, nonasLlIMX B CKOMSEHME MPOOOIKUTENbHOCTLIO 6onee 6 MUH



(tCI<> 6 MUH);

t -
P - pacyeTHOe Bpems dBaKyauuwn niogen, MuH (onpeaenserTca B COOTBETCTBUM C
nyHKTOM 10);

b BPEMS Hayana aBaKyauuu (MHTepBan BPEMEHM OT BO3HUKHOBEHUS noXxapa Ao
Havana aBakyauuun nogen), MuH (onpeaensieTca B COOTBETCTBUM C nyHKTOM 11);

bn . BpeMSA OT Havana noxapa A0 6roKMpOBaHUSA 3BaKyauUWOHHbIX MyTen B
pesynbTaTe pacnpoctpaHeHus Ha Hux O®I1, umerowmnx npenenbHO OOMycTUMble ANH
nogen 3HadyeHus (Bpems OGROKMpOBaHMA NyTen 3Bakyauuu), MWH (onpegensietcs B
COOTBETCTBUM C NMyHKTOM 12);

b BpeMS CYLLECTBOBaHUA CKOMMEHUW NIOAEen Ha yyacTkax nytu (MAOoTHOCTb
29 2
NACKOro NOToKa Ha NyTAX 3BaKyauuun npesblwaeT 3HayeHue 0,5 M I'm ).

16. BepoaTHOCTb cnaceHus Pen ornpenenseTcsa no opmyrne:
Pcn,i:1_(1_K113,i)(1_K(DHC,i)(1_I<¢),i)(1_K'aB,i) ’ (8)

K. .. .
roe n3i - KO3P(PMUMEHT,  YYUTbIBAKOLWMUA  COOTBETCTBME  CUCTEMDI

NPOTUBONOXaPHOW 3alUnTbl, HanpaeBneHHoM Ha obecneyvyeHne ©GesonacHoOM 3SBaKyauun
nogen npu  noxape, TpeboOBaHMAM HOPMATMBHbIX [AOKYMEHTOB MO MOXapHOW
B6esonacHocTu, onpegensietca no oopmyrne (5);

Konci . KO PULMEHT, yuYUTbIBAKOWUIA OAUCIIOKAUUIO nogpasfeneHnn noxapHom
OXpaHbl Ha TeppuUTOpUM MNOCENEHUN U TOPOACKUX OKPYroB, MNPUHUMAETCS paBHbIM

Konci=0:95 B CNny4yae CcOOTBeTCTBMA ee TpeboBaHUAM TexHu4eckoro perrameHta u

HOPMaTUBHbIX [OOKYMEHTOB MO nNoOXapHon 6e3onacHocTu. [lpyu 3TOoM Bpems o
NPUHUMAaETCH B COOTBETCTBMM C pacyeToM MO rnpunoxeHuto 6 K Hactoswen Metoguke

ANS JaHHOTrO cueHapusa pas3BuTuda noxapa. B octanbHbIX crnyyasx Konci npYHUMaeTCs
paBHOW HYIIIO.

K, . y y y
bi - KOI(PPMUMEHT, Yy4UTbIBAKOLWMMA KNacc YHKUMOHANBbHON MOXapHOW

Ky =075

onacHoCTM 3aaHusA. 3HadeHue napameTpa Ko.i NPUHUMAETCA pPaBHbLIM
cnefyrowmx cnyyasx:

ana 3pgaHumi knacca ®1.1 B cnyvae cobnogeHnsa TpeboBaHUM HOPMAaTUBHBLIX
AOKYMEHTOB MO MoXapHon ©6e30nacHOCTM K OCHALWEHU0 MNepBUYHbIMKM CPpeacTBaMm
NOXXapOoTYyLIEeHUS;

ana 3pgaHmi knacca 1.3 B cnyvae cobnogeHnsa TpeboBaHUM HOPMAaTUBHBLIX
AOKYMEHTOB MO NoXapHon 6e30MacHOCTM K YCTPONCTBY aBapuiHbIX BbIXOAOB;

Ansa 3gaHun knacca ®1.4 - Bo Bcex cnyvasx;

B octanbHbIX crnyyaax ang sgaHum knaccos ©1.1. 1.3 Ky NPUHMMaETCHA paBHOW
HYIIO;

Kai KOAULUNEHT, yuYUTbIBAOWMIA COOTBETCTBME MyTerM 3BaKyauuu

TpeboBaHNsIM HOPMATUBHbIX AOKYMEHTOB MO NOXapHOW 6e30MacHOCTH.


http://ivo.garant.ru/document?id=12061584&sub=0

3HayeHne napameTpa Ko NPUHUMAETCA pPaBHbIM K.i=0.8 B cny4ae
cobniogeHnss TpeboBaHUM HOPMATUBHLIX AOKYMEHTOB MO MoXapHow 6e3onacHocTu K
NyTSM 3BaKyauum.

B octanbHbIX criydaax Koni NPUHUMAETCH PaBHOW HYIHO.

lll. Mopsiaok npoBeAeHUA pacyeTa MHANBUAYaNIbHOro NOXXapHOro pMucka

AHanus nomapHoﬁ onacHoOCTU 3aaHusA

14. [na npoBefeHWA aHanmM3a noXapHoOW OMacHOCTU ocywecTBnseTca cbop
AaHHbIX O 30aHUN, KOTOPbIA BKMOYaeT:

06BbEMHO-NNIaHMPOBOYHbIE PELLEHNS;

Tennoguanyeckme xapakTepuCcTUKN OorpaxKaatomx KOHCTPYKLUMA U pa3MeLLeHHOro
obopynoBaHus;

BUA, KONMMYECTBO M pasMeLLeHne ropoymx BewecTs N MaTepunanos;

KONMM4YeCTBO N MecTa BEPOSITHOIO pa3MeLLeHNs Nioaen;

CUCTEMbI MOXaPHOW CUrHanu3auum 1 noxapoTyLleHWs, NPOTUBOABIMHON 3aLunThI,
onoBeLLeHNa NIAEN O noXxape 1 ynpasieHnsa aBakyaumen nigen.

15. Ha ocHOBaHWUM MOMNYyYeHHbLIX AaHHbIX MPOMU3BOOUTCS aHanu3 noXapHowu
ONacHOCTW 30aHuUs, NPU 3TOM Y4UTbIBAETCS:

BO3MOXHas AMHaAMMKa pa3BUTUSA Noxapa;

COCTaB U XapaKTepPUCTUKM CUCTEMbI NPOTUBOMOXAPHOW 3aLUUThI;

BO3MO>XHble NOCNeACTBUSA BO3OENCTBMS NoXapa Ha nogen U KOHCTPYKUUKU 30aHuUS.

OnpegeneHue 4acToThbl peanusauum NoXapoonacHbIX CUTyaLun

16. YactoTa peanmsaumm noXapoonacHbIX CUTyauun ornpenensieTcs 4actoTou
BO3HUKHOBEHUS MoXapa B 34aHUM B TedeHue roga. opsgok onpepeneHus 4acToThl
BO3HUKHOBEHUS Noxapa B 3gaHuun npueeaeH B pasgerne || HacTtodawen Metoauku.

MocTpoeHne nonen onacHbIX PaKTOPOB NoXapa ANs pas3fUuyHbIX CLueHapueB ero
pa3BuTUs

17. [Ans nocTpoeHns noneun onacHbIX 0akTOpOB MoXapa MpoBOAUTCHA 3KCMEPTHbLIN
BblIOOp cueHapua WNn cueHapueB noXapa, MNpu KOTOPbIX OXWAAKTCHA Hauxyalme
nocneacTBna Ang Haxo4sLWKNXCa B 34aHNK Nogen.

dopMynmpoBKa CLieHapusa pasBuUTUS Noxapa BKIoYaeT B cebs crneayoLwmne atans:

BbIOOp MecTa HaxoXOeHus1 NepBoHavYanbHOro o4ara noxapa v 3aKOHOMEPHOCTEN
ero passuTus;

3agaHue pacyeTHou obnacTtum (Bbibop paccmaTpmBaeMoun Mpu pacyeTe CUCTEMBbI
NOMELLEeHUN, onpeaenieHne ydYUTbiBaeMblX MpU  pacydeTe 3N1EMEHTOB BHYTPEHHEWN
CTPYKTYPbl MOMELLEHNIN, COCTOAHUSA MPOEMOB);



3aflaHve napamMmeTpoB OKpYXarLlen cpefbl N HavarnbHbIX 3HAYEHUN NapameTpoB
BHYTPU MOMELLEHNIA.

B cootesetctBUM Cc npunoxeHvem N 6 K HacToswen MeTtoaunke cbopmynupyeTca
MaTeMaTnyeckass Modenb pasBUTUA MnoXapa WM NpOBOAUTCA MOOEenMpoBaHue ero
ANHaAMUWKN pa3BUTUS.

Ha ocHOoBaHMM pe3ynbTaToB pacyeTOB OCYLLUECTBASETCA MNOCTPOEeHUe noneun
onacHbIX hakTOpOB MoXapa M onpeaenseTcs 3HavyeHne BpeMeHN BOoKMpOoBaHMS NyTen

aBakyaumn OOl fon |

OueHka nocnegcTBun BO3nenCcTBUA onacHbIX pakTOpOB NoXapa Ha ngeun ans
pa3snnyYHbIX CLUEeHapueB ero pasBuTUs

WHdopmaumns 06 namMeHeHusx:

[Mpukazom MYC Poccuu om 12 dekabps 2011 2. N 749 e nyHkm 18 Hacmosuwezo
MPUIOXKeHUs1 BHECEHbI UBMEHEHUS, ecmynaroujue 8 cusly rno ucmedeHuu 60 OHeu rocrie
OHS ohuyuansbHoz20 ornybrukoeaHUs Ha38aHHO20 rpuKkasa

Cm. mekem rniyHKma 8 rpedbioyuwiel pedakyuu
18. OueHka nocneacTBMi BO3OEWCTBUSA ONacHbIX (PakTOpPOB Mnoxapa Ha noaen
3akrno4vaeTcs B onpegeneHnn BeposTHOCTU 3BaKyauumn nogemn n3 sgaHna npu noxape.
BeposaTHOCTb 3Bakyauuu nwogen onpegensetrca no dopmyre (3) Ha OcCHOBe
COMOCTaBMEHNSA 3HAYEHUN BPEMEHWN 3BaKyaLuuu fogen N BpemeHn 6nokmpoBaHus nyTen
9BaKyauumm onacHbiMu doakTopamm noxapa.

[na onpeneneHus pacyeTHOro BPEMEHN 3BaKyauun nioaemn & B COOTBETCTBUU C
npunoxennsamn NN 2-5 Kk HacToswen MeToguke onpegensetca MoAernb 9Bakyauum
niogen u3  34aHus, MNpoBOAUTCA MNOCTPOEHME pacCyYeTHOM CXeMbl 3Bakyauuun u
OCYLLECTBISAETCA MOAeNMpoBaHue aBakyaunm nogen.

19. B cootBetctBUM € pasgenom |l HacTtoswen MeToomkm npoBOAMTCS

onpefeneHne pacyeTHOW BENUYMHbI WHAMBUAOYANbHOIO MOXAaPHOro pucka By
COMOCTaBfEHNE €€ C HOPMAaTMBHbIM 3HAYEHWEM MHOVBMAYANbHOTO MOXAPHOrO puUcka

H
Qi
YyeT Hanuuua cuctem obecrnevyeHUs NOXapHOW 6e30MacHOCTU 34aHUsA

20. Hanunuue cuctem obecneveHuns noxapHon 6e3onacHOCTN 3gaHNs y4MTbiBaeTCs
B COOTBETCTBUM C hopmyrion (4) n nonoxeHnamm pasgena |V HacTodawen Metoguku.

Brok-cxema, nnnoctpupytowiaa nopsagok NpoBeAeHus pacdeTa MHANBUOYyanbHOro
NnoXXapHOro pucka, npegcrasrieHa Ha puc. 1.

Anamnms HO)KapHOﬁI OIIaCHOCTUM 3IOaHMA
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OnpeneJsyieHMe YaCTOTH peayiM3alMuM 10XAPOoOoIlaCHBIX
CUTyaumm

»
>

v

[IocTpoeHMEe IIOJIEM OIACHEIX (QaKTOPOB IoxXapa
Beibop cueHapusd noxapa
dopMyIMPOBKA MaTeMaTUUECKOM MOIeNM U
MOOeJIMpOBaHME OMHAMMKY Pa3BUTUMA IIOXapa
[IocTpoOoeHMEe MOJIEM OIACHHX (QaKTOPOBR IIOXapa
OnpenejieHMe BpeMeHM OJIOKMPOBAHMSA IIyTeM
SBaKyalum

I
PaspaboTrka v

IOTIOJIHUTEJIb —
HEIX OLleHKa MOCJIEOCTBUM BO3OEMCTBMS OIACHHX
IPOTUBOIIOXAP— baxTOopOoB mOXapa Ha JOIeN
HEIX dopMyIMPOBKAa MAaTEMATUUECKOM MOIEJIU U
MEPONPUATUN MOIeNMPOBAHME DSBaKyaluM JIOOEN M3 3OaHUS IpU

noxape

A OnpenesieHre BpeMeHU OJIOKMPOBAHUSA NIyTeM
3BaKyalun

PacueT BepOSTHOCTM DBaKyalUu JIOIEN

| PacueT BeJIMUMHE
UHIOIVBUOYAaJIbEHOT O
| MMOXapHOT'O PUCKA

| | |
| v v

| PacueTHOe 3BHaUeHUE PacueTHOe 3HaUeHUE
IIOXAapPHOTO PUCKA IOXapHOT'O pPUCKa He |
| npeBHmaeT HOpMaTMBHoe npeBHmaeT HOpMaTMBHoe

v v |

BeiBOL : BeiBOI @ |
| IIOXapHBEIY PUCK IIPEeBHIIAET IIOXapHBEIM PUCK He
OONyCTHMMOE 3HaueHUe [IpeBHIIaAeT OOIYCTUMOE |
| 3HaUYEeHUe

Puc. 1. NMopsapok npoBeaeHus pacyeta MHAMBUAYaNbHOrO NOXapHOro p1ucka



IV. Mopsaaok pa3paboTku AONONMHUTENbHbLIX MPOTUBOMNOXAaPHbIX MEPONPUATUN NMPU
onpeaesrieHNM pacyeTHOM BeNIMYMHbI MHANBUAYaNbHOrO NOXapHOro pucka

NHdbopmaLums 06 naMeHeHunsIx:

lMpukazom MYC Poccuu om 12 Oekabpsi 2011 2. N 749 nyHkm 21 Hacmosiwezo
MPUIOXKEHUSI U3/IOXEH 8 HOBOU pedaKyuu, ecmyrnaruwel 8 cusy rno ucmedyeHuu 60
OHel rnocsie OHSA oghuyuaribHo20 ornybriukoeaHus Ha38aHHO20 rpuKasa

CmM. mekcm rniyHkma 8 rpedbidywel pedakuyuu
21. B cny4yae, ecnn pacyeTHasi BenuYMHa WMHAMBUAYANbHOrO MOXaAPHOro pucka
npesBbllLlaeT  HOpMaTMBHOE  3HavyeHue, B  30aHUM  crnegyeT  npeaycMoTpeTb
OOMONHUTESNbHbIE MNPOTUBOMNOXAPHbIE MEPONPUATUSA, HanpaBlfiEHHble Ha CHWXEHne
BESTMYNHbI MOXaPHOro pUCKa.
K uyncny npoTMBOMOXAPHbLIX MEPONpUSATUA, HanpaBfieHHbIX Ha CHWXeHue
BEJTMYNHbLI MNOXaPHOro pUcka, OTHOCATCS:
NPUMEHEHNE OOMONHUTENBbHBIX OO6BEMHO-NNAHMPOBOYHbLIX PELLUEHUA U CPEACTB,
obecneymnBaroLLmxX OrpaHNYEeHne pacnpocTpaHeHus noxapa;
YCTPONUCTBO AONOSHUTESbHbIX 9BaKyaLUVOHHbIX MyTEN U BbIXOA0B;
YCTPONUCTBO CUCTEM OMOBELLEHUS MOOEN O MoXape W yrnpasrfieHUs 3Bakyauuemn
noaen NoBbILWEHHOrO TUNA;
opraHmsaumsi No3TanHoM aBakyauum ngen n3 3gaHus;
NPUMeHeHne CUCTeM NPOTUBOLBIMHOWN 3aLUNTLI;
YCTPONCTBO CUCTEM @aBTOMATUYECKOIrO NOXapoTyLeHUS;
orpaHuyeHve KonmyecTBa Jfogen B 30aHUM OO 3HA4YeHUn, obecnedmBaroLmx
6e30nacHOCTb NX 3BaKyauun U3 3gaHus.
OPDEKTUBHOCTL AOMOSTHUTENBHBIX MNPOTMBOMOXAPHbLIX MEPONPUATUA  OO0SKHA
noaTBepPXaaTbCHA MOBTOPHBLIM PacYeTOM BESIMYMHbI MHOUBUAYANBHOMO NOXapHOro pucka.
WHdopmaLumsi 06 naMeHeHusIx:
[pukazom MYC Poccuu om 12 Oekabpss 2011 2. N 749 nyHkm 22 Hacmosiuwezo
MPUIOXKEeHUS1 U3JI0XeH 8 HogoU pedaKyuu, ecmyrnarwel 8 cusy rno ucmedeHuu 60
OHel rnocsie OHS oghuyuaribHo20 ornybriukoeaHusi Ha38aHHO20 rpuKasa

Cm. mekem rniyHKma 8 ripedbioyuwel pedakyuu
22. OM@dEKTUBHOCTL KaXOOro W3 MEPEYUCHEHHbIX BbiWE MNPOTUBOMOXAaPHbIX

MepOI'IpVIHTVIIZ onpeaendaeTcd CTteneHbio BJIIMAHUA HaA MapaMeTpbl tp, tﬁﬂ, E”, a and
Cuctembl r|o>|<apH0|7| CUrHanmsauunm, I'IpOTVIBO,EI,bIMHOI7I 3allnTbl N CUCTEMbBI ONoBeLLeHNA

- o o K
nogen npu noxape W ynpasneHUs 9BaKyauunen niogen Takke napaMmetrpamm - oou |
Keovs y Knms

K _ . K_.=0,8
3HayeHne napameTpa °%%! NpUHUMAETCs paBHbIM  °0Hi , €CIN BbIMOJHSAETCS
X0Ts1 6bl 0QHO M3 CreayoLWmMX YCNOBUNA:
3naHne o6opydoBaHO CUCTEMONM MOXapHOW CUrHanuMsauun, COOTBETCTBYHLLEN
TpeboBaHNsIM HOPMATUBHbIX AOKYMEHTOB MO NOXapHOW 6e30nacHOCTY;
obopyaoBaHUS 34aHUS CUCTEMOW MOXAPHOW CuUrHanmMsauum He TpebyeTcs B
COOTBETCTBMM C TPeOOBAHNSIMM HOPMATMBHbIX OKYMEHTOB M0 NoXapHo 6e30nacHOCTH.
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B ocTanbHbIX crnyyasix Kosui NPUHUMAETCA paBHbIM HYIO.

23. lNpnmMmeHeHne B Ka4ecTBe AOMOMHUTESIBHONO NPOTUBOMNOXAPHOIO MEPONPUATUSA
0ObEMHO-NMAHNPOBOYHbIX pPeLeHnin U Ccpeacts, obecneynBalOWMX OrpaHuyYeHue
pacrnpocTpaHeHus noxapa, AOOCTUraetcsas obecneyYyeHMeM HOPMUPYEMbLIX Mpeaenos
OrHECTOMKOCTU U MOHWKEHHOW MOXapHOM OMNaCHOCTM OONMUOBOYHbLIX CTPOUTENbHbLIX
MaTtepuarnoB, WUCMOMb3yEMbIX B OrpaKgarolnx KOHCTPYKUMAX MOMELLEHUS, B KOTOPOM
Haxo4MUTCA BEPOSTHbLIN oYar noxapa.

CTeneHb BAUSAHMA OaHHOrO AOMOSHUTESNBHOIO MPOTMBOMNOXAPHOIO0 MEepPONpUATUA
1:6

JI

Ha OMHaMUKY pacrnpocTpaHeHua noXxapa n, cCoOoTBeTCTBEeHHO, 3Ha4YeHune napameTpa

onpedensieTca nyTeM NpoOBeAeHUs MNOBTOPHOrO pacyeTa % nocne BHecenns
COOTBETCTBYIOLLMX NU3MEHEHWIA B CXEMY OO BEMHO-MNAaHMPOBOYHbIX PELLEHWI 30aHUS.

24. Tpu npUMMEHEHMM B Ka4yecTBe [AOMOSHUTENbHOIO MPOTUBOMOXaAPHOIO
MepOonpPUSATUS YCTPOWUCTBA AOMONTHUTENbHbLIX 3BaKyaUMOHHbIX NyTeN 1 BbIXOAOB cneayeT

BbIMOMHUTL  MOBTOPHbLIA  pacyeT MO  OUEHKe napameTpa b C ydeTOoM
OTKOPPEKTMPOBAHHbBIX 06 BEMHO-MNAHMPOBOYHbIX PELLEHNM.
WHdopmaumsa 06 nameHeHusx:
lMpukazom MYC Poccuu om 12 dekabpsi 2011 2. N 749 e nyHkm 25 Hacmosiuez2o
MPUIoXKeHUs1 BHECEHbI USMEHEHUS, ecmynaroujue 8 cusly rno ucmedyeHuu 60 OHeu rocrie
OHS ohuyuansHoz20 orybrukoeaHUs Ha38aHHO20 rpuKkasa

Cm. mekem rniyHkma 8 rpedbioyuwiel pedakyuu

25. Tllpn npuMMeHeHUM B KayecTBe [JOMNOSIHUTENBbHOrO MNPOTUBOMOXAPHOIO
MepOonpuUATUA YCTPONCTBA CUCTEMbI OMOBELLEHUS NOAen O noxape W ynpasreHus
9BaKyauuen nigen MNOBbILWEHHOrO TUNa cregyeT BbINOSIHUTL MOBTOPHLIA pacyeT Mo

oLeHKe napameTtpa b ¢ y4yeToM repepacnpeneneHns noTOKOB 3BaKyMpPYHOLMXCS U
N3MEHEHNS CXEMbI 3BaKyaLUuUn B 3aBUCUMOCTU OT CLuEeHapneB BO3HUKHOBEHUS U Pas3BUTUSA
noxapa W, COOTBETCTBEHHO, anroputMa QYHKLUMOHMPOBAHUS CUCTEMbI OMOBELLEHUS
nogen o noxape v yrnpasfieHWEM 3BaKyauuun nogen.

3HayeHne napameTpa Keoyay NPUHUMAETCS pPaBHbIM Keoyi=08 , ecnu
BbINOSHAETCA XO0TA 6bl O4HO M3 CneayoLWnX YCIIOBUIA:

3gaHne obopyaoBaHO CMCTEMOM OMOBELLEHWUSA NOAEN O MNoXape W ynpaBrieHus
9BaKyauuen nogen, CooTBETCTBYHOLWEN TpeboBaHMSIM HOPMATUMBHLIX AOKYMEHTOB MO
no>xapHowm 6e3onacHocCTy;

obopyaoBaHue 30aHuMs CUCTEMOW OMOBELLEHUST Mogen O noXape U ynpaereHus
9BaKyaumen nwogen He TpebyeTrcsa B COOTBETCTBUM C TpeboBaHUAMM HOPMATUBHbLIX
AOKYMEHTOB Mo noXapHoun 6e3onacHoCTMW.

K : .
B octanbHbix cnydasix — €Y1 npuHMMaeTcsi paBHOW Hyno.
WHdopmaLums 06 naMeHeHusx:
lMpukazom MYC Poccuu om 12 dekabps 2011 a. N 749 e nyHkm 26 Hacmosiu,ez2o
MPUsIoXKeHUs1 8HECeHbl U3MEHeHUSs, ecmynaruwue 8 cusy rno ucmedyeHuu 60 OHel rocrie
OHSA ogbuyuarbHo20 orybrukogaHusi Ha3eaHHO20 rpuKasa

Cm. mekem rniyHkma 8 rpedbidyuwiel pedakyuu
26. Bnnanne cuctembl NpOTUBOLLIMHOM 3allUTbl Ha YPOBEHb OBGECNEeYeHHOCTH
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©Ge3onacHoun 3BaKyauunun niogen npu noxape OueHMBaeTcs MOoCpeacTBOM pacyeTa

3HaueHns o ¢ YY4ETOM TEXHUYECKUX XapaKTEPUCTUK NMPUMEHSEMOrO BEHTUISILMOHHOIO
obopyaoBaHus NpOTMBOALIMHOM 3awmnThl. [logbop napaMeTpoB BEHTUNSALMOHHOIO
o6opyaoBaHUS OCYLLECTBNSETCS B COOTBETCTBUM C HOPMATUBHbIMW AOKYMEHTaMWU MO
noxxapHon 6esonacHocTu. MNpu 3TOM ANS BbINOMHEHUS pacyeToB crieayeT MPUMEHSITb
30HHYO (30HanNbHY) UN NONEBY MOAENN.

K K. ...=0,8
3HayeHMe napameTpa 31 npuHMmaeTcs  paBHbIM 3,1 , €ecnu

BbINOMHAETCA XOTs 6bl O4HO U3 CreayoLWwmnX YCIOBUIA:

3gaHne obopyaoBaHO CUCTEMOW MNPOTMBOABLIMHOM 3alUMTbl, COOTBETCTBYHOLLEN
TpeboBaHMAM HOPMATUBHbBIX AOKYMEHTOB MO NoXapHon 6e30nacHoOCTY;

obopyooBaHus 34aHUS CUCTEMOM NPOTUMBOALIMHOM 3aluTbl He TpebyeTca B
COOTBETCTBMM C TpeBOBaAHNAMN HOPMATUBHbBIX AOKYMEHTOB NO NOXapHoW 6e30nacHOCTM.

KH 3,i
B octanbHbix cnyyaax A3 npuHMMaeTcsa paBHbIM HyIHO.
27. OrpaHuyeHne Konu4yecTBa nogen B 34aHMM OO0 3HAYeHUKn, obecnednBaroLmx
Ge3onacHOCTb WMX 3Bakyauun U3 30aHUS MpU NoXape, yYuTbiBaeTcd MnocpeacTBoOM

MOBTOPHOIO pacyeTa 3Ha4YeHnd napameTpa b npwu CYLLLECTBYHOLLMX
0ObEMHO-NMAHNPOBOYHbIX  PEeleHnsaX U OrpaHMYEeHHOM  3HA4YeHUW  KonuyecTBa
9BaKyMPYOLMXCS Npy noxape.

28. [Ana nony4eHns NCXOOHbIX AaHHbIX, HEO6X0AMMbIX ANA NPOBEAEHUS pacveTos,
npegyCcMOTPEHHbIX HacToswen MeTtogukon, cregyeT UCMNoNb3oBaTh  CpaBOYHbIe
MCTOYHMKM MHPOPMaLMK 1 NPOEKTHYIO JOKYMEHTALNIO 34aHUS.

* CobpaHue 3akoHogaTenbctBa Poccuinckon ®epepaummn, 2008, N 30 (vactb I),
cT. 3579.

WHdopmaLums 06 naMmeHeHusx:

[Mpukazom MYC Poccuu om 2 Oekabps 2015 2. N 632 nipurnoxeHue U3/10XXeHO 8 HO8oU
peodakyuu

Cm. mekem ripurnoxeHusi 8 rpedbidywed pedakyuu
MpunoxeHue N 1
K NyHKTY 8 MeToAMuKun

CtaTucTU4YeCKUe AaHHble O YacTOTe BO3HUKHOBEHUS noxapa B 34aHNAX

C U3MEeHeHNAMU 1 JOMNOJSIHEHUSAMMU OT:

12 pekabps 2011 r., 2 pekabpa 2015 r.

N HavmeHoBaHwve 3gaHus Yacrorta
n/n BO3HUKHOBEHUS
noxapa B TeyeHue
roga
1. | ObweobpasoBaTenbHble OpraHu3aunm 116-10 2
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2. | OpraHusauum HavanbHOro NpodgeccnoHanbHoOro 198-10 2
o6pa3oBaHus (NpodeccrmoHanbHoe TEXHNYECKoe

yyunuie)
3. | OpraHusauuu cpegHero NnpodeccnoHanbHoro 269-10 2
obpa3oBaHus (cpefHee cneunanbHoe yyebHoe
3aBegeHve)
4. | JowkonbHble obpasoBaTenbHble opraHM3aumm 13-10°3
5. | deTckne 0300poBUTENbHbIE Nareps, IeTHUe geTckue 126-10 3
Aayu
6. | CaHaTopuu, fomMa OTAbIXa, MAHCUOHATHI 299-10 2
7. | AMBynaTopun, NOMUKITMHUKN, ANCNAHCEpPHI, 888-10 2
MeOnyHKTbl
8. | 34aHns pO3HUYHOM TOProBN: 203-10 2

yHuBepmMaru, rnpoMToBapHble Mara3vHbl; yHUBEpCaMbl,
npoaoBOJ1IbCTBEHHbIE Malra3nHbl;

Mara3mHbl CMeLlaHHbIX TOBapOB,;

anTekun, anTeYvHble JN1apbKu,

9. | 3gaHns pbIHOYHOW TOProBNK: 113-10 2
KpbITbl€, ONTOBbIE PbIHKA (M3 34aHUIN CTaLNOHapPHOM
NOCTPOWMKN), TOProBble NaBUITbOHbI, KNOCKN, JTapbKHU,
nanaTkn, KOHTENHEpHI

10. | 3gaHusa opraHusaumi obLLEeCTBEHHOrO NUTaHUs 388-10 2

11. | F'oCcTMHWUBI, MOTENK 28110 2

12. | CnopTUBHbIE COOPYXEHUS 183-10°°

13. | 3aaHusa 3pennuLLHbIX U KyNbTYPHO-MPOCBETUTENBHbIX 6.90-10 °
yypexxaeHun

14. | bubnuotekn 116-10 2

15. My3e|/| 138-10 2

16. | BonbHULbI 13-10 2

17. | ObpasoBareribHble OpraHn3aunm ¢ Hanu4ymem 77-10°°
NHTepHaTa

18. | CneumanumanposaHHble Joma rnpecTapernbiX 1 77-10°°
NHBaNMAoB

19. | [loma xurble MHOroKBapTUpHbIe 26-10 2

20. | [loma xunble oqHOKBaAPTUPHbIE 19-10°3

WHdopmaLums 06 naMeHeHusx:

[Mpukazom MYC Poccuu om 2 Oekabps 20152. N 632 e npunoxeHue 6HECEHbI
U3MEHEHUsI

Cm. mekem ripurnoxeHusi 8 rpedbidywed pedakyuu
MpunoxeHue N 2
K nyHKTY 10 MeTOAMKMN
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YnpouweHHas aHanuTu4yeckas Moaesnb ABMXEHUS NIOACKOro NoToka (onpeageneHue
pacyeTHOro BpeMeHu 3BaKyauuu noaen u3 noMmewweHMn u 3gaHum no pacyeTy
BpeMeHN ABUXKEHUS OAHOI0 NN HEeCKOJIbKMUX NIOACKMX MOTOKOB Yepes
3BaKyauUOHHbIe BbIXOAbl OT Hanbornee yaaneHHbIX MeCT pa3MeLleHus nagen)

C u3aMeHeHUsAMU 1 JONOJSIHEHUAMM OT:

12 pekabps 2011 r., 2 nekabps 2015 r.

PacyeTHOoe BpemMa 9Bakyauuu nwogeu & M3 MNOMELWEeHMn U 30aHUNn
yCTaHaBnMBaeTCs MO pacyeTy BPEMEHWU OBMXEHUS OAHOrO0 WM HECKOSNbKUX JTHOOCKUX
NOTOKOB 4epe3 3BaKyauWOHHble BbIXOAbl OT Hambonee yaaneHHbIX MEeCT pasMeLLeHUs
noaen.

[Mpn pacyeTe BeCb NyTb ABMXEHUA FIOLCKOrO NOTOKa Noapasfensercs Ha y4acTKu

(npoxoA, Kopuaop, ABEPHOM NpoeM, NECTHUYHbIN MapLl, Tamoyp) ANMHON l N LUNPUHOW

5.
i . HavanbHbiMM y4yacTKkamMy SBMRSIIOTCA Npoxodbl Mexay pabouMMmym  MecTamu,

obopyaoBaHUeM, psigamu Kpecen u T.0.

MNpn onpeaeneHun pacyeTHOro BPEMEHM 3BaKyauun noaer ONUHY U LWUMPUHY
Ka)KQoro yyacTtka nyTu aBakyauuu Ansi NPOeKTUPYEeMbIX 34aHMI MPUHUMAIOT MO NPOEKTY,
a [ns NOCTPOEHHbIX - MO aKTMYECKOMY MONOXEHU0. [NMHY nNyTU No NECTHUYHbLIM
Mapllam, a Takke Mo naHgycaM U3MepsitoT no AnvHe mapwa. OnvHy nyTu B ABEPHOM
npoeme MpPYHUMAaKT paBHOW Hymto. MNpoeM, pacnonoXeHHbIN B CTEHe TONLWMHOW Gonee
0,7mM, a Takke Tambyp cnegyeT cuyMTaTb CaAMOCTOSTENIbHLIMU  y4acTKkamwu

l.
FOPU30OHTAarbHOrro NyTN, UMEKLWLNMN KOHEYHYIO ONNHY .
-t
PacueTHoe BpemMA J3Bakyauun nwoaen P cnegyet onpenendtb Kak CyMMy

t
BPEMEHW ABMKEHWSI NTIOACKOrO NOTOKA MO OTAENbHbLIM y4acTkam nyTn i no dopmyne:

L=ttt o gy

t
roe 1 - BpemMAa OBUXEeHUA JIIOOACKOro rnoTokKa Ha nepBOM (Ha‘-IaJ'IbHOM) ydacTKe,
MWH;

tl, t2, t3, b BpemMs OBWXEHUA NIOACKOro NnoToka Ha KaXkaom U3 crneayrolmnx

nocrne nepeoro yvyacTtka nyTun, MuH.

BpeMﬂ AOBWXEeHNA JIOACKOro TroTOKa Mno nepBoMy Yy4dacTKy nMyTu ti , MWUH,

paccuynTbiBaloT No hopmyre:

l;

t,= =

L (N2.2)

roe L. AnvHa NepBoro yyacTka nyTu, M;

V.
- CKOPOCTb OABUWXEHUA JNMIOACKOIo NnOoToKa Nno ropn3oHTaslibHOMY NMyTn Ha nepsomM



yyacTtke, M/MyH (onpegengaeTtcsa no tabnvue 2.1 B 3aBUCUMOCTM OT NSIOTHOCTU D).

[MNOTHOCTb OAHOPOAHOrO JHOACKOrO MNOTOKA Ha MNEepBOM y4vacTke nyTu D,
paccyMTbiBalOT NO popmyre:
N, -f
1
D,=
;-8
, (M2.3)
N, - _
roe - YACIO NIOAEN Ha NepBOM y4yacTke, Yen.;
. 2
f - cpeoHas nnowagb roOpu3OHTaNbHOM MNPOEKUUM YerioBeKa, M [4en

npuHMMaemaa B COOTBETCTBUMM C nyHKkTamu 4, 5 npunoxeHnsa N S K HacToswen
MeToauke;
0
1 - Wwu1pvHa nepBoro yyactka nyTu, M.
V.

CkopocTb "1 OBWXEHWUA NIOACKOro NOTOKa Ha ydacTkax MyTwu, criegylowmx nocne
nepBoro, nNpuHUmatroT no tabnuue 2.1 B 3aBUCUMOCTU OT MHTEHCUBHOCTU OBWKEHUS
NOACKOro NoToKa MO KaKAOMY M3 9TUX Y4acTKOB MyTW, KOTOPYK BbIYUCAAT ANS BCEX
y4acTKOB NyTW, B TOM YUCIEe U NS ABEPHbIX NPOEeMOB, No hopmMyne:

G,
i~ S.
! , (M2.4)
roe Si, Oy . LIMPVHA paccMaTpUBaemMoro i-ro 1 NpeALecTBYOLLEero eMy yyacTka
nyTun, M;
G %1

- MHTEHCMBHOCTM OBWXEHUS NMIOACKOro NoToka Mo paccmaTpuBaeMomy i-my
M NpealwecTBYOWEMY YyyacTkam nyTW, M/MUH (MHTEHCUMBHOCTb [ABWKEHWUSI TOACKOro

NOTOKa Ha NepBOM y4yacTke NyTu % onpeaensietca no tabnuue M2.1 no 3Ha4yeHuto Dl,
ycTaHoBreHHoMy no chopmyne (12.3)).

Ecnu 3HayeHune qi, onpegensiemoe no cdopmyne ([12.4), MeHbLUE NN paBHO qmaX,

TO BpeMA OBUXEHUA MO yH4acCTKy NyTHU ti , MUH, PaBHO:

I
t=—
Vi , (M2.5)

npu 3TOM 3Ha4YeHUs qmaX, M/MWH cnegyeT NpMHUMaTb PaBHbIMU:
16,5 - 4ns ropu3oHTasnbHbIX NYTEN;

19,6 - onsg ABEpHbIX MPOEMOB;

16,0 - 4nga NecTHULbl BHU3;

11,0 - ona NnecTHULbI BBEPX.



Ecnun 3HayeHune qi, onpegeneHHoe no cgopmyne ([2.4), 6onble Umax 1o LUNPUHY

5.
i paHHOro y4vactka MyTyM cregyeT YBenuMuMBaTb Ha Takoe 3HaveHue, npu KOTOpOoMm
cobntogaeTca ycnosue:

%4=0max (M12.6)

[Mpy HEeBO3MOXHOCTW BbIMONHeHUa ycnosusa ([12.6) MHTEHCUMBHOCTbL U CKOPOCTb
OBWXEHNSA NIOACKOro NOTOKa No y4acTKy i onpeaensatoT no tadnuue M2.1 npu 3HavyeHnn D
= 0,9 n 6onee. Npu 3TOM cregyeT yunTbiBaTb BPEMS 3a4EPXKKU OBMXKEHUSA nogen M3-3a
obpa3oBaBLLErOCs NX CKOMMEHMS.

Tabnuua M2.1

MHTEeHCUBHOCTbL U CKOPOCTb ABUNXEHUA NACKOIro NnoToKa Ha pa3HbIX y4aCTKaX
nyTEVI dBaKyauunu B 3aBUCUMOCTU OT NJIOTHOCTHU

[MnoTtHo | Nopu3oHTanbHbl | [BEpHOM JlecTHMUa BHU3 JlecTHuua BBEPX
CTb N NyTb npoewm,
notoka | Ckopo | IHTeHC | UHTeHcuBH | Ckopoc | MHTeHcuBH | Ckopo | HTeHCcKBH
D, CTb NBHOCT OCTb q, Tb OCTb (, CTb OCTb (,
M2/m2 V, bq, M/MWH V, M/MWUH V, M/MWH
V/MUH | M/MUH M/MUH M/MUH
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 15 13,5 8,5 8 7,2 11 9,9
bonee
MpumeyaHue - MIHTEHCMBHOCTb ABWXEHUS B ABEPHOM Npoeme npu NNOTHOCTU NOTOKa
0,9 n 6onee pasHas 8,5 M/MVH, yCTaHOBEHa AN ABEPHOro npoemMa wupuHon 1,6 M u
bonee, a npyn 4BEPHOM NPOEME MEHbLUEN LWNPUHbI MHTEHCUBHOCTb ABWXEHUA cnegyeT
onpenenatb no popmyne q = 2,5 + 3,75 x genvsra.




6:’-7

5:’-1

1 — HagaJio yqacTka 1

Puc. I12.1. CiistHue MOOCKHNX IOTOKOB

Mpy cnuaHuKM B Ha4vane i-ro yyacTtka AByX n 6onee nogckmx NoTokos (puc. M2.1)

MHTEHCUBHOCTb OBWMXEHUA Gi , M/MVWH, paccynTbIBaAlOT MO cpopmyne:

Zqi—l'si—l
qi: 8i

,(M2.7)

roe Gi-1 WHTEHCUBHOCTb OBWXEHUS NIOOCKMX MOTOKOB, CIMBAOLLMXCS B Hadane
I-ro yyacTka, M/MUH;

0.
=1 LNPUHa y4aCTKOB NYTU CIMTUAHNUA, M,



O _ LUIMPUHa paccMaTpUBaeMoro y4yacTtka nyTu, M.

Bpema 3agepxkun t3 ABWXEHUA NIOAEN Ha ydacTke i u3-3a obpasoBaBLUErocs UX
CKOMJIEHUS Ha rpaHuLEe C nocnegyrowmm ydactkom (i+1) onpegensertcsa no dopmyne:

N 1 1
N (qnan:O,9'q+l qb‘) (n28)

rae N - konnyecTBo ntoaen, ven.;
. 2
f - nnowanb ropusoHTanbHOM Npoekumn Yyenoeeka, M / qex -

GmpuD=09 _ ypTemcuBHOCTL ABVXXEHMS1 Yepe3 yyacTok i+1 npu nnotHoctn 0,9 u
oonee, M/MWH;

b. -

+1 - lwmpuHa yyacTka, M, Npu BXOXAEHMM HA KOTOPbIN 06pa3oBanochb ckonreHune
nogeu;

Gisq

b LUMPWHA NPeALLEeCTBYIOLLEro yyacTka i, M.

- LHTEHCUBHOCTb ABMXEHUA Ha y4acCTKe i, M/MUH;

BpeMFI cyuwiecTtBOBaHNA CKOMJ1EeHUA tCK Ha y4acCTKe I ornpepgendaeTcd no d)Opmyne:

. N-f
tCK_ b

qnanZO,g. 1+1

(M2.9)

PacuyéTHoe BpemMsi aBakyaumm Mo y4acTKy i, B KOHLE KOTOPOro Ha rpaHuue C
yyactkoMm (i+1) obGpasoBanocb CKONMEHWE IOAEN PaBHO BPEMEHM CYLLECTBOBAHUS
ckonnenns . PacuéTHoe BpeMS 9BaKyauum Mo y4acTKy i AonyckaeTcsa onpeaensaTtb no
dopmyne:

=+ (N2.10)

WNHdopmaums 06 naMeHeHusx:

lMpukazom MYC Poccuu om 2 Oekabps 20152. N 632 e npurnoxeHue 6HECEHbI
U3MEHEHUsI

CM. mekcm ripunoxeHus 8 npedbiOywelt pedakyuu
MpunoxeHune N 3
K nyHKTY 10 MeTOAMKMN

MaTtemaTuyeckasa Mogenb MHOUBUAYANbLHO-NOTOYHOrO ABUXEHUA Nogen us3
3aaHuA

C U3MEeHeHNAMU 1 JOMNOJSIHEHUSAMMU OT:

12 pekabps 2011 r., 2 pekabpa 2015 r.
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PacuyeTHoe Bpems 3Bakyauuu nioger n3 3gaHus ycTaHaBIMBAaETCH MO BPEMEHU
BbIXO4a U3 Hero nocrnegHero Yenoseka.

Mepen HavyanoMm MoAenuMpoBaHMA Mpouecca 9Bakyauun 3agaetcs  cxema
9BaKyaUMOHHbIX NyTerh B 34aHun. Bce sBakyauMOHHble MyTW nogpasfensoTcs Ha
9BaKyaLMOHHble Y4acTKM OfIMHOM a u wupuHon b. [nuHa mn wnpuHa kaxgoro yyacTtka
nyTW 3Bakyauuu Ons NPOEeKTUpyeMbiX 34aHWA MPUHMMAKtTCA MO NPOoekTy, a Ans
MOCTPOEHHBbIX - MO PakTU4YEeCKOMY MONOXeHuto. [nvHa nyTn no NeCTHUYHbIM MapLuam
n3mepsieTcd no AnvHe mapwa. [AnuHa nytv B ABEPHOM MNpoeme NpUHUMaeTCcH paBHOM
Hynto. OBaKyauUMOHHbIE y4acTKU MOryT OblTb rOpM3OHTarnbHbIE U HAKMOHHbIE (NecTHWUua
BHU3, NecTHMLa BBEPX 1 NaHAaycC).

3a rabaputbl YenoBeka B nNnaHe NpuUHUMaETCs annunc ¢ pasmepamm ocen 0,5 m
(wupuHa yernoseka B nreyax) n 0,25 M (TonwmHa 4venoBeka). 3agalOTca KOoOpAuHaThI

X
KaXkgoro 4yenioBeka 1 - pacCTodHWe OT LeHTpa annunca A0 KOHUa 9BaKyauMOHHOro
y4yacTka, Ha KOTOPOM OH HaxoauTcs (puc. 13.1).

KoopauHaTbl Kaxgoro yenoeeka Xi B HavanbHblii MOMEHT BPEMEHMN 3agaTcs B
COOTBETCTBMM CO CXEMOM pacCTaHOBKM NiOAEN B NomelleHusax (pabouyme mecrta, MecTa
AN 3puTenen, cnanbHble MecTa 1 T.Mn.). B crniyyae oTCyTCTBUA Takux AaHHbIX, HAaNnpumep
ANs MarasvHOB, BbICTABOYHbIX 3arioB WM Opyroe, Oonyckaetcs pasMellatb fogen
paBHOMEPHO MO BCeW Nrowaan NoMeLleHns C y4eTOM pPacCTaHOBKM TEXHONOMMYeCcKoro
obopynoBaHus.

KoopaunHaTa kaxxgoro yenoBeka B MOMEHT BpeMeHU t onpegensaeTcsa no opmyne:

x(t)=x{t-A) =Vt At s gy

e x(t—At)

Vi t .
'( ) - CKOpPOCTb i-ro YenoBeka B MOMEHT BpeMeHu t, m/c;

At . NPOMEXYTOK BPEMEHMU, C.

- KOOpAMHaTa i-ro YenoBeka B NpeablayLmii MOMEHT BPEMEHU, M;



v AX )
E 6 s )
\ 4 %
0 X1y Xs Xs Xs Xo X, >
? X

Puc. I13.1. KoopaunaTHas cxema pasMellleHHs JII0Jed Ha Iy TIX
3BaKyaruu

CkopocTb i-ro yenoseka Vi(t) B MOMEHT BpeMeHu t onpeagensietca no tabnuue
M2.1 npunoxenus 2 un Tabnuuam [15.7, 15.8 npunoxeHms N5 k Metoguke B

. t
3aBMCMMOCTM OT JIOKanbHOW MfIOTHOCTU MOTOKA, B KOTOPOM OH [BWXETCS, (t) n TMNa
3BaKyaLMOHHOro y4yacTka.

Dt -
JlokanbHas NNOTHOCTb '( ) BblYMCAAETCA MO rpynne, COCTOALEN U3 N YeroBeK,
no goopmyne:

D(t)=(n(t)=1)-£/(b-Ax) w2/ (3.2

rae n - KONUYecTBO NoAEN B rpynne, YernoBek;
. 2
f - cpegHAs nnowanb ropusoHTanbLHOM Npoekunn Yenoseka, M ;

b - WnprHa 3BaKkyaLMOHHOrO y4YacTka, M;
AX . pasHOCTb KOOpAVHAT NOCNEAHErO U NEPBOro YerioBeka B rpymne, M.

EcrM B MOMEHT BpeMeHW t koopauHaTta yeroBeka i t) , onpegeneHHas no
dopmyne ([13.1), cTaHeT oTpuuaTENbHON - 3TO O3HAYaeT, YTO YeSIoBEK AOCTUI rpaHuLbI
TEeKyLLero aBakyalUMOHHOro y4acTka U AOJHKEH NepenTn Ha crneayroumin 3BakyaunoHHbIN
y4acToK.

B atom cnyyae koopauHata 3TOro 4enioBeka Ha criegylowem 3BakyauWoHHOM
y4yacTke onpegensercs:



x(t)=[x{t—dt)—V{t) - dt] +a;~1

i M, (M3.3)

roe x(t-dt) _ KoopaMHaTa i-ro YyenoBeka B NpeablayLinini MOMEHT BPEMEHW Ha
(i-1) 3BaKyaLMOHHOM y4acTKe, M;

Vit : .
(t) . CKOpPOCTb i-ro 4yeroBeka Ha (j-1)-om 3BaKyauMOHHOM Yy4acTke B MOMEHT

BpeMeHu t, M/c;

a. .
J - anuHa J-ro0 3BaKyauMOHHOIo y4acTKa, M;

I : :
I - koopauMHaTa MecTa CnusHus j-ro K (j-1)-ro 9BaKyauMOHHbIX Y4acTKOB -

paccTosiHWe OT Havana j-ro 3BaKyauMOHHOro yyacTka A0 MecTa CnusiHus ero C (j-1)-bim
3BaKyaLMOHHbIM Y4aCTKOM, M.
KonnyecTBo ntogen, nepexoasilimx ¢ 04HOro 3BakyaLMOHHOro yYacTka Ha Apyrou B

. (1t
eauHMLY BpeMeHW, onpeaensieTcs NponyckHOM CnoCOBHOCTLIO Bbixoda C ydacTka Q;

Qt)=qt)-e; dt/(F-60) (op (n3.4)

(t .
roe qJ( ) - UHTEHCMBHOCTb ABWKEHWUS Ha BbIXOAE C j-r0 3BaKyaLMOHHOro y4yacTka B
MOMEHT BpeMeHU t, M/MUH;

‘i - WupwvHa BbIXOAA C j-TO 3BAKYALMOHHOTO Y4acTKa, M;

dt - npoMeXxyTok BpeMeHH, C;

5 2
f - cpegHsAs nnowanb ropu3oHTanbLHOM Npoekunn Yenoseka, M

. (t
MHTEHCMBHOCTb OBWXEHUS Ha BbIXOLE C j-r0 3BaKyaLUWOHHOro y4acTka qJ( ) B
MOMEHT BpeMeHun t onpegensieTcs B 3aBUCMMOCTU OT MSIOTHOCTM FOOCKOro noToka Ha
9TOM y4vacTke DVJ(t).
: Dvt
[MAOTHOCTb NIOACKOrO MOTOKA Ha j-OM 3BaKyaLMOHHOM Y4acTke J( ) B MOMEHT
BpemeHu t onpegenseTca no popmyne:

Dyt=(N;- f-dt)/(a;-b;) m*/n (M3.5)

N; - .
roe 1 - 4ucno ngeun Ha J-oM 3BakKyauMOHHOM y4vacTke, Yern.;
2

f - cpegHss nnowanb ropn3oHTanbHOM Npoekumn Yenoseka, M ;
4 - gnunHa J-rO 3BaKyaLMOHHOro y4acTka, Mm;

I LUIMPUHA j-r0 3BaKyaLMOHHOIO y4acTka, M;

dt - NpoMeXxyTok BpeMeHH, C.
B mMomeHT BpemeHu t onpeaensieTcs KONMMYECTBO NOAEN M C oTpuuaTenbHbIMU

KoopAuHaTamu Xi(t , onpegerneHHbiMu no copmyne (M3.1). Ecnu 3HayeHne mSQi(t), TO



BCE M YerioBEK MepexoddT Ha Cnefylowuin 3BaKyaluMOHHbIA Y4acToOK U UX KOOpAUHATHI
o > 0.
onpegensTcsa B cooTtBeTcTBUM C chopmynon (M13.3). Ecnn 3HayeHue m Ql(t), TO

(t y
KONMMYECTBO YEeNlOBEK pPaBHOE  3HA4YeHuto Q; nepexogoaT Ha  criegyloLui
3BaKyaLMOHHbIA y4aCTOK U MX KOOpAWHATLI ONpeaensitoTcs B COOTBETCTBUM C hOpMyIno

(m_Qj(t))
(M3.3), a KONMMYEeCTBO 4esioBeK, paBHOE 3HaYeHuIo , He nepexogdar Ha
cnefylowmin 3BaKyaUMOHHbIN y4acToK (OCTaloTCa Ha AaHHOM 3BaKyaUMOHHOM y4acTke) u

NX KoopauHaTam npucBanBatroTCs 3Ha4YeHUS Xi(t):k' 0,25+0,25 :

rae k - Homep psga, B KOTOpoM OyayT HaxoguTbes Noav  (MakcumarnbHO
BO3MOXHOE KONMYECTBO YerioBeK B OO4HOM psigy cOOKy Apyr OT Apyra Ans Kakaoro
9BaKyaUWOHHOro yyacTka ornpegensieTcs nepeq Hayanom pacveTtoB). Takmm obpasom,
BO3HMKaET CKOMMeHne niogen nepeq BbIXo4OM C 9BaKyaLMOHHOMO yyacTka.

Ha pwuc. [13.2 unsobpaxeHa ONok-cxema onpeaeneHnsi pacvyeTHOro BpPEMEHU
9BaKyauuu nogen U3 3gaHus.

Ha ocHOBaHMWM 3afaHHbIX HavanbHbIX YCMOBUM (HayanbHbIX KOOpAMHAT fOAeN,
napameTpoB 3BaKyaLMOHHbIX Y4aCTKOB) ONpeaensatTcs NIOTHOCTU NIOACKUX MOTOKOB Ha
NyTAX 9BakyauuMuM W NPOMYCKHble CNOCOOGHOCTU BbIXOAOB C 3BaKyauUWOHHbIX Y4YaCTKOB.

Nanee, B MomeHT Bpemenn t=t+dt onpepensietcs Hanmune O®I1 Ha nyTsax sBakyaumn. B
3aBUCMMOCTM OT 3TOr0 BbIOMpaeTCs HamnpaBreHne OBWMXEHUS KaXOoro 4eroBeka U
BbIYMCNAETCA HOBasA KoopauHaTa Kaxaoro Yyenoseka. ocne aToro cHoBa onpeaensTcs
MMNOTHOCTY MIOACKUX NOTOKOB Ha MyTSAX 3BaKyaLUM U NPOMYCKHble CNOCOBHOCTU BbIXOOOB.
3atem BHOBb JaeTcs npupalleHue no Bpemenn dt n onpeaensoTcs HOBble KOOpAUHATHI
nogen ¢ ydetom Hanmumsa ODM Ha nyTax sBakyauum B 9TOT MOMEHT BpemeHu. MNocne
aTOro npotecc nostopsieTcs. PacyeTsbl npoBoAsaTcs 40 TeX Nop, Noka Bce nioav He ByayT
9BaKyMpOBaHbI U3 30aHuA.

BBOIO MCXOIHEIX IAHHBIX

v

OnpenesyieHMEe HauYaJlbHEIX
KOOPIOMHAT JoOen

v

OnpenesieHMe IapaMeTpPOB
DBAKYALMOHHEIX YYaCTKOB (myTen)

v

OnpeneﬂeHI/Le BpPpeMeHIM HaualJla
SBaKyaluMM KaXIOoI'O dYeJIOBEKa




v

OnpeznesyieHMe IJIOTHOCTEM JIOOCKMX I[IOTOKOB Ha

OBAKYALIMMOHHEIX Y4YacCTKaXx

v

OnpenejyieHMe MPOIYyCKHOM
CIIOCODOHOCTHM MPOEMOB

v

BelBOI Ha MnedaTb XapaKTEepMCTUK

IIponueccCa SBakKyalum

v

Hepexon K cliiengynumeMy MOMEHTY BPEMEHU

v

OnpeneneHme HallpaBJIEHMA IOBVIXEHMA

KaXgoI'o dYeJiOBeKa

v

KaXIbIM YeJIOBEKOM

OnpeneﬂeHme IIJIOTHOCTM JIOIOCKOI'O IIOTOKa Iiepen
(paCCTOHHMe O Moymero BIlIlepeln

yeJioBeKa)

v

OnpeneneHme CKOPOCTM IOBMXEHMA KAXIOI'O YeJIOBEKA

v

OnpeneneHme KOOPIOMHATHEL KaXIOI'O YeJIOBEeKa

[
v

SBakyalmusa He
3aBepleHa

OBakKyalMsa 3abBepleHa

I
v

OxoOHUaHMEe pacueTa



Puc. N3.2. bnok-cxema onpeaeneHnMa pac4eTHOro BpeMeHu 3aBaKyauum nogen ms
34aHuA

NHdopmaumsa 06 nsmeHeHusix:

[Mpukazom MYC Poccuu om 12 Oekabps 2011 2. N 749 8 Hacmosuwee npusroxeHue
8HECeHbl U3MEHEeHUs, ecmyrnaruwue 6 cusy no ucme4dyeHuu 60 OHel rocrie OHSA
oguyuanbHo20 ornybrukoeaHuUsi Ha38aHHO20 rpuKasa

CM. mekcm ripunoxeHus 8 npedbidywelt pedakyuu
MpunoxeHune N 4
K nyHKTY 10 MeTOAMKN

MMuTaumMoHHO-cTOXacTU4YeCcKaa moaenb ABUXEHUSA NIOACKUX MOTOKOB

C U3MEeHeHNAMU 1 JOMNOJSIHEeHUSIMU OT:

12 pekabps 2011 r.

MHOXeCTBO ntofen, OAHOBPEMEHHO MAOYLMX B OAHOM HamnpaBfieHun no obLmm
yyacTkam nyTu, obpasytoT foACcKon NoToK. YyacTkaMu hopMUPOBaHMS NIFOACKUX NOTOKOB
B MNOMELLEHUsIX creayeT npuvHMMaTb npoxodbl Mexay obopydoBaHuem. [Ons
NocrneayLwmx y4acTKOB 3BaKyaLMOHHbIX MyTeW OHW MpeacTaBnsitoT cobov nepBuYHbIE

N.
MCTOYHUKN NIOAOCKNX NOTOKOB. Pacnpe,qeneHwe ! yeroBek Ha ydacTKax

_ I
hOPMUPOBAHUS, UMEIOLMX LUNPUHY o ONVHY 1, NPUHUMAETCS PaBHOMEPHBIM.

y t Al
MosToMy B HauvamnbHbli MOMEHT O Ha KaXOgoM SfeMEHTapHOM YyyacTke P

t0
3aHMMaeMOM NMOTOKOM, NNIOTHOCTb MOTOKa | onpegensieTcsi no dopmyne:

DI°=N°/b; - Al, wen./m .(N4.1)

Mpn panbHenwem OBWXEHUU NIOACKUX MOTOKOB U3 MEPBUYHLIX UCTOYHMKOB MO
o6WMM yyacTkaM MyTu NpoucxoaumT ux cnusHue. OB6pasyeTcss oOLWMIA MOTOK, YacTu
KOTOPOro WMMEKT pPasfnMyHyl0 MMNoTHOCTb. [MpoucxoguT BblpaBHMBAHWE MIOTHOCTEW
pasnu4YHbIX YacTel NACcKoro NoToka - ero nepedopmupoBaHne. CnegyeT yunTbiBaThb,
YTO ero rorioBHasi YacTb, UMetoLas nepen cobor cBoOOAHbIV NyTb, pacTekaeTcs - noau

D .
CTpemsaTCs MATU CBOBOAHO NpuW NNOTHOCTM ~0 . 3a uHTepBan Bpemenn Al uactb miopeit
nepexoauT ¢ 3TUX 3NEeMeHTapHbIX Y4acTKOB Ha nocneayLme 1 NnponucxoauT 3MeHeHue
COCTOSIHUSA NIOACKOro NOTOKa, ero ABuXeHue.

D, ,
CKOpOCTb OBMKEHNA JACKOro noToKa Mnpu MnioTHOCTU I Ha I-OM OTpe3ke

yyactka nytm k-ro Buga cnegyeTr cumtaTb CriydarHOW BENUYUHOMN VD,K, NMerLLEN
YMCNOBbIE XapPaKTEPUCTUKN:
MaTemaTuyecKoe oxunaaHue (cpegHee 3HadeHune)


http://ivo.garant.ru/document?id=70017226&sub=16334
http://ivo.garant.ru/document?id=70017226&sub=16302
http://ivo.garant.ru/document?id=70017227&sub=0
http://ivo.garant.ru/document?id=58065213&sub=14000

Vo= Vox  mpuD;i=Do (M4.2)

cpegHee KBagpaTtnu4Hoe OTKIIOHEHUe

o Voi)=0(Vox) (1~ InD,/ Dy, ) (M4.3)

Vok G(VOk)
roe 0k u K/ - MmaTemaTnyeckoe oXxvmaaHue CKopocTy cBOGOAHOrO ABMXKEHUS
y D.<D
nogen B NoToke (npu 11— 0k)
D
Ok - npepenbHoe 3Ha4yeHMe MNSIOTHOCTM MACKOro MNOTOKa, OO OOCTMXKEHUSN
KOTOPOro BO3MOXHO cBobogHOe ABwKeHue nogen no k-my Bugy nytv (MAOTHOCTb He
BMUSIET HA CKOPOCTb ABMXKEHUSA NIOOEN);
a
K

n ee cpegHee KBagpaTtn4yHoe OTKIIOHEeHNe, M/MWH;

- KO3(ppUuMeHT aganTaumm nogen K U3MEHEeHUsIM MAOTHOCTU MOTOKa npu
ABwxeHun no k-my suay nyTu;
D. .
i - 3Ha4YeHWe NIIOTHOCTM JIIOACKOro NOTOKa Ha i-OM OTpeske (Al) yyacTtka nyTtu
. h 2
UJleVlHOVl bl’ yeiL/M X
m - KO3 PULNEHT BANAHUA Npoema.
3HayeHnsa nepeyncneHHbIX NnapaMmeTpoB cneayeT npuHuMaTh no tabnuue M4.1.

Taonwuua N4.1

Bua nytu, K V_ 0,k curma(V_0, D 0,k a k m
M/MWH K) M/MWH yen./m2
["lopu3oHTanbH 100 5 0,51 0,295 1
bl B 30aHUN
["lopu3oHTanbH 100 5 0,70 0,407 1
bl BHE 30aHUA
Mpoem* 100 5 0,65 0,295 1,25-0,05D, npun
D>=5
JlecTHMUa BHU3 80 5 0,89 0,400 1
JlecTHuua 50 5 0,67 0,305 1
BBEPX
* = e/ m? G=Vi Dy
pu D 9 3HayeHud onpegensalTca no dgopmyne
4=10-(25+375 ) -~
Vto t0
Mpn NtoOoM BO3MOXHOM 3HAYEHUN nogn B KONUYecTBe |, Haxoaslimnecs B

b

MOMEHT Ha I-OM dNNeMeHTapHOM Yy4acTke, ABUraroTcd No HeMy W Ha4YnHaKoT



nepexoguTb Ha nocrneaywmn yyactok (i+1) (puc. IM4.1). Ha yyacTok i B CBOK ovepenb
nepexoauT YyacTb nogen ¢ npegblaywero (i-1) anemMeHTapHOro yyacTtka u U3 UCTOYHUKA |.
to
=1{.+ o S
L=G+AL TONbKO YacTb Nogen Nija C
to
yyacTka i ycneeTt nepentun Ha ydactok (i+1). K aToMmy MOMEHTY BpeMeHn u3 i nwogen,
t NI — N9
OGbIBLUMX Ha y4vacTke i B MOMeHT 0 , octaHeTtcs ( | L+l ) miopgen. Ux yucno

MOMOJSTHAETCA 3a CYET NAen, YCneBLWnX 3a 3TOT MHTEepPBan BPEMEHM NEPENTN HA HETO C
t0 t0
npegblayLwero yyacTka - Ni-, N N3 UCTOYHMKA Nji . Torga NNOTHOCTb NOTOKAa Ha y4vacTke

Mo npowecTsumn Bpemenn At k momeHTy

i B MOMeHT U1 OyneT paBHa:

1 (WO_NO 4N N
Di _(Ni _Ni,i+1+Ni-1,|+Nj,|)/bi'A|

. (M4.4)

- . t
CKkopoCTb ABWMXKEHWA mogen, OKasaBLUMXCA Ha yvacTke i B MOMEeHT 1 |
onpegenseTcs no opmyne:

V}l:VO,k (1_ak' In DE/DO,k) . (N4.5)
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Puc. I14.1. U3MeHeHHUA COCTOSHUS ITIOTOKA B ITOCJIeI0OBaTEIbHBIE MOMEHTHI
BpeMeHHU

CneayeT y4nTbiBaTb, YTO M3MEHEHMEe MIOTHOCTM MOTOKa Ha KaXaoM yyacTke B
pasnuyHble MOMEHTbl BpPEMEHW OTpaxkaeT npouecc nepedopMUPOBaHUS pPasNYHbIX
YyacTen NoToka, U Kak YaCTHbIN Cny4ai, NPoLecc pacTekaHus NoToka.

N3meHeHMe MMNoTHOCTU NOTOKA Ha KaXOoM W3 3NeMeHTapHbIX Yy4acTKoB B
nocrnegoBaTenbHble MOMEHTbI BPEMEHM 3aBUCUT OT KONMYecTBa NOAEN, NepexoasLmnx



yepes3 rpaHuubl yyactkoB. B obuwem criyyae konuyecTtBO nogen, nepexogdwmx 3a
nHTepsan BpemeHn Al ¢ yyacTka i Ha nocrneayloLWwmin y4acTok i+1, cocTaBnseT:

Li+l

N_tI :Dto'hvncp.At . (I-I46)

CkopocTb nepexopa Viep 4yepe3 rpaHuLbl CMEXHbIX 3NeMeHTapHbIX Y4acTKOB
cregyeT NpMHUMaTh, PYKOBOACTBYSACH CrleayowmMm hopMynamu:

v - Vt?, €CIM Dt?HSD npy max Vp; - D=0,

nep. 0 0
Vi, ecm DY, >D npu max V- D= Qg (M4.7)

CnenyeT yynTbiBaTb, 4TO B TOT MOMEHT BPEMEHU t”, Korga nroTHOCTb MNMOTOKa Ha

yyacTke i QOoCTUrna MakCMManbHOW BENUYUHBLI, HAa 3TOT Y4acTOK HE MOXET MPUUATU HU
OOWH YenOoBEK, HM C NPeALLEeCTBYIOLEro y4acTka, HU M3 UCToYHMKa. B pesynbTtaTe nepepq

AN ANT

yyacTkOM i 3aJepXXMBaeTcs COOTBETCTBEHHO n i niogen. B cnepyrowmni

t . . .
MOMEHT BpeMeHn "*1 yacTb niogen ¢ yyacTtka i nepexoamT Ha y4acTok i+1, NNOoTHOCTb
NIOLCKOr0 MOTOKa Ha HEM YMEHbLUMTCA M YacTb CKOMUBLUMXCA Mepen ero rpaHuuen
niogen CMoXeT nepenTn Ha Hero. [lons nx yyactusi B NONOSIHEHUWN NOAbMM yyacTKa i B

. .
MoMeHT "*1 onpegensietTcs popMyno:

tn, tn+1 tn, tn+1 _ ~tn, tn+1 | An, tn+1 tn, tn+1 | An, tn+1
AN AN =D VL by /D) % b (na.8)

®opmynel ([14.4) - (I4.8) NONHOCTLIO ONUCLIBAOT COCTOSAHME NIOACKOro NOTOKa Ha
9NeMeHTapHbIX yyacTkax WU UX nepexodbl B nocrnegoBaTeflbHble MOMEHTbl BPEMEHM.
COBOKYMHOCTb 3HAYEHNN pacyeTHOro BpeMeHU 3BaKyaunn, NosTyYeHHbIX NpU pasnnyHbIX

V, o .
3HayeHuax 0k dopMMpyeT amnMpuyeckoe pacrnpepeneHne BEpPOSTHOCTEN 3HAYEHWMN

2t

3aBepLUEeHNs 3BakyaLun, COOTBETCTBYHOLLIEE BEPOSTHOCTM

Mo aTOMy pacnpedeneHuio credyetT paccuuTbiBaTb 3HaAYeHWEe BPEMEHMU

P(t,.)=0,999

MpunoxeHune N 5
K nyHktam 10, 11 MeToaukum

daHHble ana onpegeneHnAa pac4eTHOro BpeMeHu aBpakyauumuum

C U3MEeHEeHNsIMU 1 OOMNOJIHEHUSIMU OT:

12 pekabps 2011 r., 2 pekabpa 2015 r.

WHbopmaLmsi 06 n3MeHeHusIX:

lMpukazom MYC Poccuu om 2 Oekabps 2015e. N 632 nyHkm 1 u3roxeH 8 HogoU
pedakuyuu


http://ivo.garant.ru/document?id=71196390&sub=26

CmM. mekcm rniyHKkma 8 rpedbidywel pedakuuu

cneayeT onpeaensite No dopmyre:

1. 3HayeHne BpemMeHn Havana aBakyauuu b (C) onga nomeweHns ovara noxapa

t,=5+0,01 F

2

roe F - nnowaab nomeweHunsa, M
B cnyyae ecnu Bpems Havana sBakyauuu, paccymtaHHOe o ykasaHHoOW oopmyrie,

npeBbILLaeT BpeMsi Hadana 3aBakyauuwn, onpenerieHHoe B COOTBETCTBUM C Tabnuvuen
5.1, BpeMs Hayana 3aBaKkyauun M3 NOMELLEHUs o4vara noxapa crnegyet npuHMmaTb Mo
Tabnuue M5.1.

onpenenatb no tadbnuue 15.1.

D,J'Iﬂ ocTanbHbIX NOMELWEHNN 3HAYEHNE BpeEMEHN Ha4alra sBakyauuu tﬁ3 cnegyert

Tabnwuua 5.1

N | Knacc oyHKLMOHANbHOW NOXXapHOW 3HayeHne BpeMEHN Havana aBakyauum
n/n | oNacHOCTU 34aHUN U nogen %, MuH
XapaKTepPUCTUKA KOHTUHIEHTa 3panus, 3naHus, He
nogen o6opyaoBaHHbIe o6opyaoBaHHbIe
cuctemomn cuctemom
OMOBELLIEHNA U OMOBELLIEHNA U
ynpasneHus ynpaBneHus
3Bakyauuen nogemn 3aBakyauuemn
noaen
[-11 [l -V Tnna
TMna
1 | 3gaHusa OOLWKONbHbIX 6,0 40 9,0
obpasoBaTtenbHbIX OpraHM3aumn,
cneymanm3anpoBaHHbIX JOMOB
npecTapenbiX U UHBanNMaoB
(HekBapTUpHbIE), BOMNBbHULbI,
cnanbHble Kopnyca
obpasoBaTenbHbIX OpraHM3aumin ¢
HanM4Ynem MHTepHaTta u AeTCKUX
opraHusauui; MHOroKBapTUPHbIE
Xunble AoMa; OAHOKBapTUPHbIE
XUnble gomMa, B TOM 4ucre
6nokmpoBaHHble (P1.1, 1.3, ®1.4).
JTrogn mMoryT HaxoauTbCs B
COCTOSIHUM CHa, HO 3HAKOMbI CO
CTPYKTYPOW 3BaKyaLMOHHbIX NyTEN U
BbIXO[0B.
2 | FoCcTuHMLUbI, 06LWWEeXNTUA, cnarnbHble 3,0 2,0 6,0
Kopnyca caHaTopuveB U JOMOB



http://ivo.garant.ru/document?id=57307281&sub=15001

oTAblxa obLiero Tmna, KEMMNMHroB,
mMoTerneun u naHcnonatos (P1.2).
Kunbubl MOryT HaxoANTLCA B
COCTOSAHUWN CHA MU HE3HaKOMbl CO
CTPYKTYPOW 3BaKyaLMOHHbIX NyTEN U
BbIXOOB.

3 | 3aaHnsa 3penunuLLHbIX U KyIbTYpPHO- 3,0 1,0 6,0
NPOCBETUTENbHbIX YYpEXOEHWN;
34aHus opraHmsaumn rno
obcnyxuBaHuo HaceneHus (92,
@3). NoceTutenn HaxogaTcH B
60ApCTBYOLEM COCTOSIHUN, HO
MOryT ObITb HE3HAKOMbI CO
CTPYKTYPOW 3BaKyaLMOHHbIX NYyTEN U
BbIXO40B

4 | 3gaHnsa obpasoBaTesibHbIX 3,0 1,5 6,0
opraHu3aumm, Hay4HbIX Y MPOEKTHbIX
opraHu3auuim, opraHoB yrpasrieHus
yupexaeHun (P4). Nocetutenn
HaxoaaTcs B 6ogpcTByOLLEM
COCTOSIHUMN N XOPOLLO 3HAKOMbI CO
CTPYKTYPOW 3BaKyaLMOHHbIX MNyTEN U
BbIXOOB.

5 | lNoxapHble oTcekn 2,0 0,5 6,0
NPON3BOACTBEHHOIO UMK CKNaLCKoro
Ha3Ha4YeHUs Cc KaTeropuen
NOMeELLEHNI MO B3PbIBONOXapPHOW U
noxxapHou onacHocTtu B1-B4, I, [,
BXOAsILLME B COCTaB 3aHuNN C
JPYHKLMOHANBHOW MNoXXapHOU
onacHocTtbio ®1, ©2, ®3, ®4, B TOM
ymncne ®5.2 - cTosdgHKKN ans
aBTomMobunemn 6e3 TeXHNYEeCKoro
obCcny>XMBaHUsa N peMOHTa

WHbopmaLmsi 06 n3MeHeHusIx:

lNpukazom MYC Poccuu om 12 Oekabpsi 2011 e. N 749 e nyHkm 2 Hacmosiuje2o
MpUIoXXeHUs1 8HeCeHbl USMEeHEeHUs], acmyratoujue 8 cusy rno ucmedyeHuu 60 OHeld rocrie
OHSA1 ogbuyuanbHo20 orybrukogaHusi Ha3eaHHO20 rpuKasa

CM. mekcm rniyHKkma & rpedbidywel pedakuuu
2. MpvHUUNLI COCTaBMNEHNA paCYeTHON CXEMbl 9BaKyaLuu.
PacyeTHasa cxema aBakyauuu npegcraBnget cobon oTaenbHO BbIMNOHEHHYHO, UK
BO3MOXXHO HAHECEHHYIO Ha MiaH 34aHnsa cxemy, Ha KOTOPOW OTPaXKeHbl:
KONMYEeCTBO NoAen Ha HavasnbHbIX Yy4dacTkax - WCTOYHMKaxX (npoxoabl mexay
pabounmm mectamu, obopyaoBaHMeM, psaamu Kpecen u T.n.);
HanpaBIieHNe UX OBUXEHUS (MapLupyThbl);


http://ivo.garant.ru/document?id=70017226&sub=16347
http://ivo.garant.ru/document?id=70017226&sub=16302
http://ivo.garant.ru/document?id=70017227&sub=0
http://ivo.garant.ru/document?id=58065213&sub=15002

reomeTpuyeckue napamMeTpbl y4acTKOB MyTW (ANWHA, WWpUHA) N BUAbI y4aCTKOB
nyTu.

PacyeTHasa cxema aBakyauumn SOSMKHA yYMTbiBaTb CUTyaUmMto, Npu KOTOPOW XOTs Obl
OOVH YenoBeK HaxoauTcs B Haumbonee yganeHHOW OT Bblxoda M3 30aHUA, COOPYXKEHUS
NNN CTPOEHUS TOYKE.

Myt OBMXEHUS Nogen N BbIXOAbl BbICOTOM MeHee 1,9 M 1 wupnHon meHee 0,7 m
Npu COCTaBNEHUM PaCHETHOW CXeMbl 3BaKyauuu He YYUTbIBAKTCH, 3@ WUCKIIOYEHMEM
Crny4aeB, YCTaHOBIIEHHbIX B HOPMATUBHbBIX JOKYMEHTaX No noxxapHon 6e30nacHoCTw.

PaccmoTpeB KONMMYECTBO Jl0AerM Ha HadanbHbIX Yy4yacTkax nyTu, crnegyet
onpefennTb HanpaefieHMe WX OBWXKEHMs. YCTaHOBMeHbl cnefywowme Habniogaemble
npasuna Bblbopa niogbMu HanpasneHust (MapLipyTa) ABMKEHUS Npu 3Bakyauuu:

a) ABWXEeHne No ToOMy NyTu, KOTOPbIM M0AN nonanu B 3gaHue;

0) uCKnYeHne nNyTen OBUXKEHUSA, NPOXOOAWMX PSOAOM C 30HOW TFOpPeHUd, XOTH
noaM MOTyT 9BaKynpoBaTbCs Yepes 3ablMSIeHHbIEe KOpUaopbl;

B) BNMsiHMe nepcoHarna. B obwecTBeHHbIX 30aHUsAX, Kak npaBurio, noceTuTenu npu
noXkape crneaylT ykasaHuUsIM nepcoHarna, gaxe ecrim 3TU yKasaHus He COOTBETCTBYIOT
onTUMarbHbIM;

) Npy 9BaKkyauuMm C NepBOro 3Taxa - ABWKEHME K OTKPbITOMY BbIXOAY Hapyxy w3
3gaHvs;

[) CrOXHas NorMcTnyeckass 3aBMCMMOCTb, OMUCbIBatoLWasi BbIOOP Bbixoga C aTaxa
3putenbHoro 3ana (puc. 15.5);

e) NPy NPOYUX PaBHbIX YCMOBUSIX - ABWXKEHNE K Brivkanwemy Bbixogy.

Kpome TOro, wumerowmeca [[aHHble MOKa3biBalOT, 4TO (pakTopoMm BblbOpa
HanpaBreHna MoOXeT OblTb MeCTO NapKOBKW SFIMYHOIMO aBTOMOOWNS, MEeCTO BCTpeun
4yneHoB cembn 1 T.n. OnpegeneHne WNPUHbI NYTU Bbi3blBaeT 3aTpPyAHEHME TOSMbKO Npwu
BbIXOAE NoAen Ha y4vyacToK "HeorpaHudeHHon" LMPUHbBI, Hanpuvep B BecTubwnb. B
TakoM cryyae wwupuHa notoka (b) 3aBucuT oT konmyectBa nogen (N) u anuubl (1)

y4yacTka: b=4 m npu N<100 yen.u =6 m; b=6 M - B ocTanbHbIX crny4vasx.

CornacHo gaHHbIM HaTypHbIX HabMAEeHU YCTaHOBMNEHO, YTO NOBOPOTHLI NYTU HE
BNUAIOT Ha NapamMeTpbl ABMKEHUA NMOLCKOro NnoToka.

OnpepeneHne OnNuHbI (BOOMNb OCU MyTW) OTNMYaETCA AN TOPU3OHTalbHbIX W
HaKMNOHHbIX NyTen. K HaKMoHHbLIM MyTSAM OTHOCATCH NecTHUuUbl U naHgycel. CBobogHas
LUMPUHA b HaKMOHHOro MyTWU, HaNpumMep NeCTHUYHOro MapLua, NPUHNMaEeTCs B CBETY: OT
nepun 4o cTeHbl. nuHa HaknoHHoro nytn L (puc. 15.1) npuHMmaeTca no UICTUHHOMY ero
3HaYeHN0. JTaxKHble U MeXayaTaxHble Nnowagku B Uenax yrnpoweHus u obreryeHus
BblYMCNEHNN, y4nTbIBas UX Hebonbline pasmepbl U MEHbLUYIO CMOXHOCTb ABMXEHUSA MO
HWM B CpaBHEHWUWN C NTECTHUYHBLIMW MapLUamMu, JOMYCKaeTCA OTHECTU K HAKMOHHbIM MyTAM.
Torga cpegHaa onvHa HakMoHHOro NyTW B npegenax ogHOoro ataxa, C y4eToM ABWKEHUS
Mo nnoiiagkam, COCTaBUT:

Ll
ANA AByXMapLUeBbIX NEeCTHUL, cosa
rne L' - ropu3oHTanbHasa NPoeKkums AfIvHbl HAKNOHHOro NyTU, M;

O - yron HaknoHa K ropu3oHTY;
He Jonyckasi cepbe3HOM MOrpeLuHoCTH, ANMHY NyTU NO OBYXMapLUEBOW NecTHuLe

MOXHO NPUHMMaTb PaBHOM €ro yTpOeHHoOW BbicoTe H, T.e. L=3-H.
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Puc. I15.1. PacueTHas gnvHa myTH 10 NECTHULIE:
a — IByXMaplIesas JECTHHIIA; 6 — TpexMapleBas JIeCTHHUIIA

MaHaycbl, ecnM X HakNoH He3HaynTeneH (MeHble 1:8), MOXHO OTHOCUTb K
ropu3oHTasnbHbIM NyTSaM, Npu 6onee 3HaYUMTENbHbIX HaKMOHaxX - K flecTHuuam. [OnuHa
HaKMOHHOIo NyTW TakXke onpeaenisieTcs no ero ocu.

Myt pBwxKeHUs B npedenax 34aHus obbIMHO MepecekalTcs  OBepHbIMU
npoemMamu, [OeKopaTMBHbIMW nopTanamu, UMEKT CYXEHUs 3a CcYeT pasfnyHbIX
APXUTEKTYPHbIX WM TEXHONMOMMYECKUX IIEMEHTOB, BbICTYNAKLWMX W3  MSIOCKOCTU
orpaxgeHun. Takne MeCTHble CYXEHUS He3aBUCMMO OT UX XapakTepa B JarnbHeWLem
Ha3bIBalOTCA npoemamu wupuHon b. nnHa nytm L B npoeme MOXeT He y4nTbiBaTbCH,
ecnm oHa He npesblwaeT 0,7 M, T.e. ONVWHbI OAHOroO Wara, B MPOTUBHOM Cryyae
ABWXeHNe B MpoemMe crefyeT paccMaTpmBaTtb, Kak ABMXKEHME Ha CaMOCTOSATESNTbHOM
pacyeTHOM y4acTKe ropn30HTalrIbHOro NyTHu.

JleCTHMYHbIE KNETKN ABNAITCA LEHTpaMu TAroTeHUs JIOACKMX MOTOKOB (4Ans
NepBOro ataxa - BbIXOAbl HapyXy), Ha BXOo4e B KOTOpble 3akaH4YMBaeTCA BTOPOW aTan
aBakyaumn. NoaTomy pacyeTHble CXeMbl LienecoobpasHO COCTaBNATb AN KaXK4OW YacTu
aTaxka, No KOTOPOM NMoau 3BaKyupYyTCHA Yepes3 NpeayCMOTPEHHYIO AS1 HUX NECTHUYHYIO



KNneTKy (Bbixod Hapyxy). Ha pwuc. [15.2 npuBeneH npuMep COCTaBNEHUs pacyeTHOMN
CXeMbl 3BaKyaLMun Nioaen No YacTu aTaxa [0 BXOAa B NECTHUYHYIO KIETKY.

Hcerogrnk 1
N=204gen,!/=10M,

" _ —
vaacrox 1 | E b=12M b;=09M
I=12m,b=2M7]!
Il WUcrounmnk 2
E . N=20ugen,l/=10M,
I F b=15M 6,=09 M
P 1 g 5
q1 b=135M
VygacTok 2 ' E
1=18M’b=2ME E Vuacrok 8 bp=12M
i E T VYyaactox7 [=1 b=12mM
{1 S N S _  Pom2
' ~ T---_ E— NE—— N— —A
Vygactok 3 VaacTok 4 YyacTok 5 VaacTok 6
I=3M, I=5wMm, I=5M, I=5mMm,
< b=2m b=2m b=2wm b=2m
\J
16 gen. 7 gen. 7 gen. 7 gen. 7 den.

Havaneable yaacTku Ne 3 —~ 7 (MCTOYHHKH) - HPOXOABI MEXKAY
paboduMu MecTaMH, 060pyIOBaHHEM, pAJlaMH Kpecel K T. II.
I=10M,b=12M,b,=09 M

Puc. I15.2. IIpumep cocTaBieHHUs pacYeTHOM CXEMBI 3BaKyalliy JFOAEH
II0 YaCTH 3TaXKa JI0 BXOJIa B JIECTHUUHYIO KJIETKY: N — KOJIMYECTRO JIONEH;
b — nmpuHa; / — Ha; by— MIMpUHA IpoeMa
B 3puTesibHbIX 3arnax ¢ NOCTOAHHbIMKXU MeCTaMWn O51A noceTuTenewn pacrnpegeneHne

noaent No HanpaBneHNsM OBUXEHUS K 9BaKyalLMOHHbIM BbiXxodam nokasaHo Ha puc. [15.3
nlls.4.



Puc. I15.3. MapmpyTusaiiis JBIDKEHUS JEOACKUX [IOTOKOB IIPU dBaKyalluy
W3 3PUTENBHBIX 34I0B ¢ OOKOBBIMY (IIPOJOJIHBIMI) IPOXOJaMHU
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Puc. I15.4. MapmpyTu3saiys JBIKEHUS HOACKHUX IIOTOKOB [IPH 3BaKyaluu
13 3PUTENBHBIX 3aJI0B C IIONEPEIHBIM IPOXOJIOM

Ecnn B panbHenwum nwogu BbiXxogaT B done unn BecTubionb, T.e. 4yepes
NnoMeLWeHNa He OorpaHnYMBarolLne, Kak KOpuaop, LWUPUHLI JOACKOrO MNOTOoKa, TO
pacrnpegeneHne nNACKMX MOTOKOB MeXAY BO3MOXHbIMU 3BaKyaLMOHHbIMW BbIXOA4aMu,
Korga oHum He 6nokMpoBaHbl, NPOUCXOAUT COrflacHO 3aKOHOMEPHOCTAM, NPUBEAEHHbLIM Ha
puc. 15.5, a, 6.
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Puc. I15.5, a. Uucno 3puteneit u BEIOOP BEIXOAA MPH IBaKyalld B ABE JECTHUYHBIEC KIIET-
KH JTU0O0 B JIB€ OTKPHITHIE JIECTHUIIH! MM B IBa BEIXOAA U3 3xaHusa: N — obmiee Konuye-
CTBO 3BaKyHpyIOIuXcs; Ni — 9UCII0 3BaKyUpYyIOIuXcs depe3 OMDKHUN BeIXOX; N, —
YHCIIO 3BaKYHPYIOIIUXCS Yepe3 AaNbHUI BEIXOX; /) — IUTMHA IMyTH OO OJIFDKHETO BEIXOJA;
[, — nyHA MyTH 10 AAJIBHETO BEIXOAA

100
ma
< 95 \
5 b
< 90 \ Brxoz ¢ 3Taxka Ha Brxon ¢ 3Taxka Ha
Z:, OTKpBITy'IO JIECTHALLYY JICCTHH'-IH}’}O KIIETKY
=3

85 J
80 ®doite
75 NG

N

0,102 0,30,40,50,60,70,80,91,0 1,/12

3am>Hoe TIOMeEIIEeHAe

Puc. IT5.5, 6. Yucno 3pureineii 3BaKyupyrOMUXCs 110 OTKPHITON JIECTHHIIE:
N — obmee KOIMYECTBO 3BaKyHpYIOMMXCS; N — 9UCIO0 3BAKyUPYIOLIUXCSE
10 OTKPHITOM JIECTHUIE; /) — AJIMHA ITyTH A0 OTKPBITOM JICCTHMUIIE;
[, — nyiHA MyTH A0 BBIXOJA Ha JIECTHUYHYIO KIIETKY
3. MNMpn ogHOPOAHOM cOCTaBe MACKOro noToka rpynn mobunsHoctn M2, M3 n M4
3HadeHunsa BenuuvH D, V 1 q crnegyeT npuHMMaTh B COOTBETCTBMM C JaHHbIMU Tabrnvubl

Mns.2.
Tabnwuua 5.2

PacyeTHble 3Ha4YeHUA napamMmeTpoB AnA rpynn mobunobHoctn M2 - M4






pynna

Bug nytu

Mobunb D, [[OpM30OHTamNbHbIN JlecTHMUa BHU3 JlecTHMUa BBEPX lNManayc BHU3 [MaHayc BBEPX
HOCTU M2/mM2 V, g, M2/m V, g, M2/m V, g, M2/m \Y q, M2/m V, q, M2/m
M/MWH X MUH M/MWH X MUH M/MWH X MUH | M/MWH X MUH M/MWH X 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 7,14 571 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

0,2 53,50 10,70 20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11

0,3 43,57 13,07 16,67 5,00 17,05 5,12 65,70 19,71 35,59 10,68

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




NMpumeyaHue:

M2 - HemoOlWHble noan, MOOUMNBHOCTL KOTOPbIX CHWXEHa Wu3-3a CTapeHus
opraHmsmMa (MHBanugbl NO CTApOCTW); MWHBanNuAbl Ha npoTesax; WHBanNuAbl C
HegoCTaTKaMn 3peHusi, nonb3ylwmnecs 6enon TPoCTblo; NOANM C  MNCUXUYECKUMMU
OTKITOHEHUSIMU;

M3 - wHBanuabl, uWCNonb3ywwure npu OBMWKEHUM AOOMONHUTESbHbIE OMNOpPbI
(kOCTbIIK, Nankn);

M4 - wHBanuabl, nepenBuralOMeca Ha Kpecnax-kondckax, NpuBOAUMBIX B
OBWXXEHME BPYYHYIO.

NHdbopmaLums 06 naMeHeHunsIx:

lMpukazom MYC Poccuu om 2 dekabpsi 2015 2. N 632 nyHkm 4 u3rnoxeH 8 Hoeou
pedakuyuu

Cm. mekem riyHKma 8 ripedbioyuwel pedakyuu
. 2
4. lnowaab ropusoHTanbHOM npoekunn 4yenoseka f M [4qen NpPMHUMaeTca B

3aBUCUMOCTM OT cOCTaBa OOEN B MNOTOKE B COOTBETCTBUM C npunBegeHHbIMN HUXeE
OaHHbIMW.

a) 6)

Puc. 15.6. MNnowaab ropusoHTarbHON NPOEeKLUMM YeroBeKa:
a) pacyeTHas;
0) oencreuTenbHas


http://ivo.garant.ru/document?id=71196390&sub=16504
http://ivo.garant.ru/document?id=57307281&sub=15004

Pa3mepbl nogen namMeHaTCs B 3aBUCUMOCTM OT PM3NYECKMX AaHHbIX, BO3pacTa 1
ogexabl. B tabrnmuax 115.3, 5.4, 115.5 n Ha pucyHke [15.7 npuBogsaTca ycpeLHEHHble
pa3mepbl Ngen pasHoro Bo3pacTta, B pasfiMvyHoOW odexae n ¢ pasnundHbiM rpysom. Npu
9TOM nNpuBeOEHbl 3HAYEeHUs nnowagM ropu3oHTanNbHOM MPOEKUUM MHBaNUAoOB C
HapyLLUeHNneM OMNOPHO-ABUraTenbHOro annapara.

Tabnwuua 5.3

Mnowaaun ropusoHTaanon npoeKkuun B3pOCribixX nogen

Tun ogexabl WwupwuHa (a), | TonwmHa (c), Mnowaab
M M rOpM30HTanbHOM
npoekLmy, M/Her
neTHsaA 0,46 0,28 0,100
BECEHHEe-0OCEeHHAA 0,48 0,30 0,113
3UMHSASA 0,50 0,32 0,125

Ta6bnuua 5.4

Mnowaau ropusoHTanbLHON NPOEKLUN AeTen u NoAPOCTKOB

Tun ogexabl BospacTtHble rpynnbl
MnapgLuas CpeaHsis Ctapwas
0o 9 net 10 - 13 net 14-16 net
JoMallHAs ogexaa 0,04 0,06 0,08
JOMAaLLHAS ogeXxaa Co LLUKOSbHOWN 0,07 0,10 0,14
CYMKOW
ynnyHaga ogexga 0,09 0,13 0,16




-

f‘cﬁ'

0,29

*-Fc; 0,20

Puc. MN5.7. Nnowaab ropnsoHTanbHON NpoeKkuun noaen ¢ pasnmyHbIM rpy3om

Tabnwuua 5.5

MNnowaab ropusoHTanNbHOU NPOEKLMM NIOAEN C OFPaHNYEHHOMN

2
MOOMNbHOCTbLIO, M [gen
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FTAPAHT:
Hymepaumsi NyHKTOB NPUBOAUTCS B COOTBETCTBMU C UICTOYHUKOM

4. Bpemsa 3apepxku L OBWKEHNA Ha ydvacTke i u3-3a obpasoBaBLuerocs
CKOMMEHUa nogen Ha rpaHuue c nocrneaylowmm ydactkom (i+1) onpegensietca no
dopmyne:

1 1
t=N-f- -
( qmpuD=0.9-b;,;  G;- by

) ,(M5.1)

roe N - konnyecTBo ntoaen, ven.;

. 2
f - nnowaab ropnsoHTanbHOM Npoekuun, M ;

YupuD=09 - pHTEHCMBHOCTD ABMWXeHNA 4yepes3 yyactok i+1 npm nnotHoctn 0,9 un
oonee, M/MUH;

bis1 _ LWMPUHA yYacTKa, M, NpU BXOXOEHUN Ha KOTOPbIN 06pa3oBanocb CKOMNeHne
nogeu;

Gisr WHTEHCUBHOCTb ABWKEHUS Ha y4acTKe i, M/MUH;

b.

' - lWWMpUHa npegLllecTBytoLero y4acTka i, M.

t .
Bpems cyliecTBOBaHMS CKOMMEHUS ¢« Ha yyacTke i onpegensietcs no opmyne:

(= N-f
<" qnpuD=0,9 - b,,,

.(N5.2)

PacueTHoe Bpems 3BakyauuMuM MO y4acTKy i, B KOHLlE KOTOPOro Ha rpaHuue c
yyactkoMm (i+1) obpasoBanocb CKOMNMEHWe naen paBHO BPEMEHU CYLLECTBOBaHUSA

t .
ckonsnieHms <. PacyeTHOe BpeMsi 9BaKyauun no yvacTKy i gonyckaeTcs onpenensartb no
dopmyne:

WNHdopmaLums 06 naMeHeHusx:

[Mpukazom MYC Poccuu om 2 Odekabps 20152. N 632 npunoxeHue OOMNOSIHEHO
pasoesiom 2

2. PacyéTHble 3Ha4YeHUA napamMeTpoB ABWMKEHUS NIOACKUX MOTOKOB B 34aHUAX
Knacca pyHKLMOHanbLHOW noxapHon onacHoctn ®1.1.

a. D,. V.
5. 3HauyeHuss  BenuuuH i 0i  py i  nmpM  Mcrnonb3oBaHUM

MMUTaALMOHHOCTOXacTUYECKON MoaeNu npeacTtasneHbl B Tabnuue 1 5.6.


http://ivo.garant.ru/document?id=71196390&sub=16505
http://ivo.garant.ru/document?id=71196390&sub=560

Tabnuua I 5.6

BMlDa I-IyTI'/I 8 DOi , ‘IGJI/MZ VOi , M/MMH 6(VOJ') M/MMH
[deTn powKonbLHOro Bo3pacta (3a4aHMA AOLWKONbHbIX 00pa3oBaTeNbHbIX
opraHusauumn)
["Opn3oHTanNbHbLIN 0,275 0,78 60 10
[Mpoem 0,350 1,20 60
JlecTHMUa BHU3 0,190 0,64 47
JlecTHMLa BBEPX 0,275 0,76 47

Oetn c orpaHn4eHHbIMN BO3MOXHOCTAMMU (CI'IeLIManM3VIpOBaHHbIe AoMa

MHBaNMAoB)
["Opn30OHTanNbHbIN 0,29 0,60 51 20
[Mpoem 0,30 0,67 47 26
JlecTHMuUa BHU3 0,21 0,63 23 12
JlecTHMUa BBEPX 0,30 0,69 20 8

IMogm Tpyaocnoco6HOro Bospacra B cTauMoHapax 60ornbHuUL (CTauMoHapbl

6onbHULY)
["Opn3oHTanNbHbLIN 0,414 0,77 44 10
[Mpoem 0,345 0,57 38 8
JlecTHMUa BHU3 0,422 0,96 24 7
JlecTHMUa BBEpPX 0,313 0,74 14 5
MNMpecTapenblie noau (cneunanusnpoBaHHbIe AoOMa NpecTapenbix)
["Opn3oHTanNbHbLIN 0,428 0,96 25 5
[Mpoem 0,456 1,02 20
JlecTHMUa BHU3 0,505 1,26 20
JlecTHMUa BBEpPX 0,338 0,56 20
[MaHayc BHU3 0,353 0,58 25
[MaHgyc BBEPX 0,368 0,72 15

Cnenble n cnabosuaswme noam (cneynanuavpoBaHHblie OMa UHBaNMAoB)

["OpU3OHTanNbHbIN 0,371 0,73 26 7
[Mpoem 0,271 0,77 17 6
JlecTHMua BHU3 0,519 0,97 21 6
JlecTHMLa BBEPX 0,387 0,82 18 6

Fnyxue u cna6ocnblwalme noam (cneumanusnpoBaHHble AOMa MHBaNuAoB)

["Opn3oHTanNbHLIN 0,301 0,58 82 15
[Mpoem 0,328 0,73 82 15
JlecTHuua BHU3 0,380 0,91 82 15
JlecTHMLa BBEPX 0,344 0,72 54 15




6. 3HayeHMs napaMeTpoOB [OBWXEHWUS MOACKMX MOTOKOB AN pacyeTa nyTew
aBaKkyauun Mo YMpOLEHHON aHanuTUYeckom W WHAUBMAYaANbHO-NMOTOYHON MOAEensM

npueeaeHbl B Tabnuuax 1 5.7 - 1 5.9.

Mpwn

. 2 2
ropM3oHTanbHOM npoekumn 4venoseka f M laen | spayenme f M°/uen npMHUMaeTcsa B

onpeaeneHun

NMNOTHOCTU

NOCKOro

COoOTBETCTBUU C NpnBegEHHbIMN HMXXE OJaHHbIMUA:

2 ~
0,03 M [wen . AnNsa geTen AoWKONbHOro BO3pacTa,;

NOTOKa

D

2 ~
0,15 M [wen Ansa geTten ¢ orpaHNYeHHbIMU BO3MOXKHOCTSIMU;

0,2
0,1
0,1
0,2

M2/ aen
M2/ aen
M2/ aer

M2/ aer

- ANS npecTapenbiX Noaen;

2
0,13 M [wen . Anst 6epeMeHHbIX XXEHLLNH.

- ANa cnenbixX 1 crnaboBnaaLwwmx noaen;

- ANg rmyxux n cnadocrnbliwalmx noaen;

yepes

- ANa nogen TpyaocnocobHoro Bo3pacTa B ctaymoHapax 60bHUL;

Tabnuua 1 5.7

D, /v opu3oHTanbHbIN | [poéM JlecTHMua BHU3 JlecTHnua BBEpPX
nyTb
vV, a, a, V, of V, q, M/MUH.
M/MUH. | M/MWH. | M/MUH. | M/MUH. | M/MUH. M/MUH.
HeTn fnowKonNbHOro Bo3pacTa (34aHuA AOLWKONbHbIX 060pa3oBaTenbHbIX
opraHu3sauumn)
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 - - - -
[eTtn c orpaHNMYeHHbIMU BO3MOXHOCTAMMU (CneunanusMpoBaHHble AoMa
MHBanNnuAaoB)

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

nnowagb




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
JTroam Tpyaocnoco6bHoro Bo3pacra (ctaunmoHapbl 6051bHUL)
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
MpecTapenblie noan (cneunannanpoBaHHbIe AOMa NpecTapenbiXx)
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 24,56 491 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 cnabosuaswme noam (cneynanuanpoBaHHblie AOMa MHBaNMaoB)

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 1,59 541 2,70
Fnyxue u cna6ocnblwalme noam (cneumanMsnpoBaHHble AJOMa MHBaNuAoB)
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

NMpumeyvanume: B Tabnuue N 5.7 npeacrtaBneHbl AaHHbIE O NapamMeTpax ABUMXKEHMUS
npecTtapensix nogen, nepeasuratomnxca 6e3 OONONMHUTENbHBIX OMNOP WU C OAHOWM
OOMNOMHUTENBHOM OMOponN, a Takke QeTen C OrpaHUYeHHbIMU BO3MOXXHOCTAMM,
CMOCOOHBIX K CAMOCTOATENTbHOM 3BaKyaLun.

Ta6nuua N 5.8. PacyeTHble 3Ha4YeHUA NapamMeTpPoOB ABUXEHUSA NO NaHaycam
npectapenbIX fl04eU B cneluanmM3npoBaHHbIX JOMaX npectapenbix

Mangyc BHU3 [Manayc BBEpPX
D, m/m? V, M/MUH g, M/MUH V, M/MUH g, M/MUH
0,01 25,00 0,25 15,00 0,15
0,05 25,00 1,25 15,00 0,75
0,1 25,00 2,50 15,00 1,50
0,2 20,19 4,04 13,19 2,64
0,3 16,61 4,98 10,95 3,28
0,4 14,08 5,63 9,36 3,74
0,5 12,11 6,05 8,13 4,06
0,6 10,50 6,30 7,12 4,27
0,7 9,14 6,40 6,27 4,39
0,8 7,96 6,37 5,53 4,43
0,9 6,92 6,23 4,88 4,40

Ta6nuua N 5.9. PacyeTHble 3aBUCMMOCTN MeXAY NNOTHOCTbI U UHTEHCUBHOCTLIO
OBWXEHUA NIOACKOro noToka, COCToAILEero us noagen, nepeaBuralolmMxca Ha
Kpecnax-Konsickax

MAOTHOCTb MoToKa, D, /2 MHTEHCMBHOCTb ABMXEHUS, 4, M/MUH

0 0

0,1 15,2
0,2 22,7
0,3 24,2
0,4 21,5
0,5 18,4
0,6 16,1
0,7 13,9
0,8 12,4




0,9 11,0

0,96 9,7

[Mnowaab ropM3oHTanbHOM NPOEKUNN BepEMEHHbIX XXEHLUUH criegyeT NpUHUMaThb
no gaHHbIM puc. 1 5.8 n tadn. 1 5.10.






Puc. 1 5.8. MNnowaab ropnsoHTanbHON NpoeKkunn 6epeMeHHON XeHWMUHbI f =
0,13 M2/ en

Ta6bnuua N1 5.10. 3Ha4yeHuns a, b, ¢, d gna pacyeta nnowaan ropu3oHTaNbLHOU
npoeKkumMn 6epeMeHHOMN XeHLWNHbI

O6o3HayeHne Pa3mep, M
a 0,355
b 0,56
c 0,30
d 0,205

7. [Ona nwogen pasnuMyHoro Bo3pacTa, HEeCnoCOOHbIX K CaMOCTOATENbHON
9BaKyauun (ganee - HemobunbHble NoAN), HeobxoaAnMO onpenensaTb pacyYeTHoe BpeMS
cnaceHnsa u3 nevyebHo-NPoPUNaKTUYECKUX U COLMAnbHbIX YYPEXOEHUA Mpyu MOMOLLM
HOCUIIOK.

[Mpun pacyeTe aBakyaunm HEOBXOOUMO YyYNTbIBaTb TPAHCNOPTUPOBKY HEMOOUIBbHBIX
nogen n3 nedvebHo-npomnNakTUYECKNX U counanbHbIX yYpEXOeHUn cunamm nepcoHana
NPV MOMOLLN HOCUIIOK.

PacyeTHoe BpemMsi TPaHCMOPTMPOBKM HEMOOWUIbHBLIX NOAEN C onpeneneHHoro
aTaxa 3gaHusa onpegensaeTca no popmyne:

L, L
w+w) (M 5.1)

t = +{L+—+ —_—t —f — .
pen q. E \/C \/C \& \E 015. N

L L L L Ny {
1 2

nepc

rae tl - BpeMsa yKragblBaHUA YernoBeKa Ha HOCUJTKN, MUH;

b BpeMsi nepeknagbiBaHMsl 4YenoBeka C HOCUIIOK Ha NoaroTOBrEHHYHO
NMOBEPXHOCTb, MUH;

N KONM4YEeCTBO HEMOOUMbHbLIX NOAEN;

Niepe - konmuectso nepcoHana;

L. ANWHA NYTWU CNaceHnsi No ropu3oHTanu, M;
L . AnvHa NyTU CNaceHust No NecTHUUE, M;

\Y
1 - CKOPOCTb NEepeaBMKEeHUs MeanepcoHana rno ropu3oHTanu ¢ Hocunkamu 6es
crnacaemoro yenoseka, M/MUH;
VC
1. CKOPOCTb MepeaBuXeHuss mearnepcoHana rno ropusoHTanu co cracaembiv
YeNoBEKOM, NnexXallnM Ha Hocunkax, M/MuH;

Va . CKOPOCTb NepeaBMKeHUss MeanepcoHana no nectHuue BBepX C HOCUIKaMu
©e3 cnacaemoro vyernoseka, M/MUH;



C

2 . CKOPOCTb NepeaBuXeHust meanepcoHana no necTHuue BHU3 CO cnacaemMblM
YEIoBEKOM, NeXallmm Ha HOCUNKax, M/MUH.

[Mpn OTCYTCTBMM HEOBXOAUMBIX WUCXOAHbIX AaHHbIX NS onpeneneHusi CKOpOoCTu
NepeHoOCKN MnepcoHasrioM HOCUIOK C YeriOBEKOM, crnegyeT BOCMNOMb30BaTbCA AaHHbIMU
npueegeHHbIMK B Tabnuue 1 5.11.

\Y

Tabnuua N 5.11. CKopoCTb ABUXEHUA NepcoHana npu nepeHocke HOCUIIOK C
4yenoBeKoM, M/MUH

Bug nytu C yenosekom bes yenoseka
[lOpu3oHTanbHbLIN NYTb 70 100
JlecTHMUa BHU3 30 80
JlecTHMUa BBEPX 20 60

[Mpu ocyLecTBNEHMM NEPEHOCKN HEMOBUMBHLIX JIOAEN MO NEeCTHULE C PasfnnyHbIX
aTaxen 3gaHusl, KonM4ecTBO PENCoB, OCYLLECTBAEMbIX OOHOM MapoKn YernoBek 13 Yncna
nepcoHana, criegyet onpenenaTtb no tabnuue M 5.12.

Tabnuua N 5.12. Konu4yecTBO perMCcCOB NO NEePEeHOCKe HeMOOUIbHbIX NAEN Ha
HOCMIIKaX C pa3fIM4HbIX 3TaXen 34aHNA, OCYLLEeCTBNAeMOe OAHOWN Napon YenoBek
M3 Yncna nepcoHana

OTax MakcrumarnbHOo€e KONMYecTBO PENCOB Af1st MEPEHOCKM HEMOBOUITbHBIX NIOAEN
Ha HOCUITKax
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpemsa yknagbiBaHUA 4YerioBeka Ha HOCUMKU UNU NepeknagbliBaHUs C HOCUIOK Ha
NOArOTOBSIEHHYIO MOBEPXHOCTb, OCYLUECTBMSSEMOE OAHOWM Mapon 4YenoBeK U3 4yucna
nepcoHana, coctaendaet 0,15 MuH.



MpunoxeHue N 6
K NyHKTY 12 MeTOAMUKN

Mopspok
npoBeAeHUs pacyeTa U MaTeMaTyeckue moaenu Ana onpeaerieHns BpeMeHu
GnokunpoBaHuA nyTen 3IBaKyauum onacHbiMu cpakTopamm noxapa

C U3MEeHeHNAMU 1 JOMNOJSIHEHUSAMU OT:

12 pekabpsa 2011 r., 2 nekabps 2015 r.

MHdopmaums 06 M3MeHeHUsX:

[Mpukaszom MYC Poccuu om 2 dekabps 2015 2. N 632 e pa3den | eBHeceHbl U3SMEHEHUS
Cm. mekem pa3soerna 6 rpedbidyweu pedakyuu

|. Mopsiaok npoBeaeHUA pacyeTa

Mpon3BoaMTCa 3KCNEPTHbIN BbIGOP CUEHapusi unn cueHapueB noxapa, npu
KOTOPbIX OXXNOAKTCA HanxXyaLme NoCneacTBnA Ans HaXo4ALWMXCS B 34aHNn NI0LEN.

dopMynmpoBKa CLeHapusa pasBuTUS Noxapa BKoyaeT B cebs crneayowmne atansi:

BbIOOp MecTa HaxoXOeHusi NepBoHaYanbHOro oyara no)apa v 3aKOHOMEPHOCTEN
€ro pasBuUTuS;

3agaHue pacyeTHom obnactm (Bblbop paccmaTpuBaeMow Mpu pacveTe CUCTEMBbI
MOMELLEHUN, oOnpeaeneHne yYUTbiBaeMblXx MpuM pacyeTe SNEMEHTOB BHYTPEHHEN
CTPYKTYpPbl MOMELLEHWNI, 3aA4aHNE COCTOSAHUSA NPOEMOB);

3afiaHvMe napamMeTpoB OKpYXKatolen cpedbl U HavanbHbIX 3HAYEeHUI NapamMeTpoB
BHYTPW NOMELLEHUN.

Bbibop MecTa HaxoXXaeHus o4vara noxapa npou3BoanUTCS SKCNEPTHbIM nyTem. Npu
9TOM YYUTbLIBAETCHA KOSNIMYECTBO FOPHOYEN HArpyskM, ee CBOWCTBA W pPacrnosiokeHue,
BEPOATHOCTb BO3HWKHOBEHUSI MNOXapa, BO3MOXHas OMHAMMKa €ero  passuTus,
pacnosioXXeHne 3BakyaLMOHHbIX MyTEN N BbIXOLOB.

Hanbonee 4acto npu pacyetax paccMaTpmBaloTCsl TPU OCHOBHbIX BMAA pPa3BUTUS
noXkapa: KpyroBoe pacnpocTpaHeHue noxapa no TBepaon roproden Harpyske, NMMHenHoe
pacnpocTpaHeHne noxapa no TBEPAOW roptoyvent Harpyske, HeyCTaHOBUBLLEECS FOPeHne
roprOYeEn XXNOKOCTW.

CKopocTb BbIroOpaHusa Ang aTux cny4vyaeB onpegenseTcs doopmynamu:

[ 2
Y, Vot - UIs1 KpyrOBOTO PAaCIpOCTPaHEHNUS N0Kapa
p = ‘Pyﬂ 2-v-t-b - ISl JITHEWHOTO PAcTPOCTPAHEHUS TI0Kapa
t
‘Py)__[' F- T - U1 HeycTaHoBuBLIErocs ropenws 10K
CcT

,(M6.1)

roe Fyu yaernbHas CKOPOCTb BbIrOpaHuUA (ONS KMAOKOCTEW YCTaHOBMBLUASCSH),


http://ivo.garant.ru/document?id=71196390&sub=27
http://ivo.garant.ru/document?id=57307281&sub=16100

KF/(C‘MZ);

V - CKOPOCTb pacnpocTpaHeHus nrameHun, M/c;
b - WnpunHa Nonockl ropoden Harpyskn, m;

t .
cr - BpeMsl cTabunusaunm ropeHust roproYen XK1MaKkocTu, c;

2
F - nnowagb oyara noxapa, M

MpyM Hanuuum B MOMELLEHUN oO4vara noxapa YCTaHOBKM aBTOMAaTUYECKOro
NoOXapoTyLleHNs, COOTBETCTBYyWLWEN TpeboBaHMsIM HOPMATUBHbLIX [OKYMEHTOB MO
noxapHon 6e30MacHOCTW, NPV NPOBEAEHMM PACHETOB 3HAYEHME CKOPOCTU BbIrOpaHUSA
NPUHUMAETCS YMEHbLUEHHbIM B 2 pasa.

C yyeTtom pasgena |l gaHHoro npunoxeHus BblbupaeTca MeToq MoOenMpoBaHus,
dopmynmpyeTca mMatematmyeckas MoOAenb, COOTBETCTBYKOLLAA AAHHOMY CLEHapuio, U
NpoOM3BOAUTCA  MOOENMPOBaHME [OMHAMUKU pasBuTUA noxapa. Ha ocHoBaHun
MOMNYyYEHHbIX Pe3ynbTaTOB PacCYUTbIBAETCS BPEMS AOCTUXKEHUSI KaXKObIM M3 OMacHbIX
hakTOpOB NoXapa nNpeaesibHo ONYCTUMOro 3Ha4YeHUs Ha NyTAX 3BaKyauun.

Kputnyeckoe BpeMsi No Kaxxaomy u3 onacHbix (0akToOpoOB MnoXapa onpenensieTcs
Kak BpeMsi AOCTWXKEHMS 3TUM PaKTOpOM NpefenbHO AOMYCTUMOro 3Ha4YeHUs Ha MnyTax
9BaKyaumn Ha BbicoTe 1,7 M OT nona.

MpenenbHO OOMNYCTMMbIE 3HAYEHUS MO KaXXAOMY M3 OMnacHbIX (hakTopoB Moxapa
COCTaBnAOT:

no nosblWeHHON TemnepaType - 70°C;

MO TennoBomy noToky - 1400 Bt/ M

no notepe snaumocTtn - 20 m (ansa cnyyas, korga oba ropmsoHTasnbHbIX FMHENHbIX
pasmepa nomMmelleHns mMeHble 20 M, npegenbHO JONYCTUMOE paccTosiHMe Mo noTepe
BUOAUMOCTW criegyeT NpUHUMaTb paBHbIM HanbonbLlEMY FOPU3OHTaNIbHOMY NIMHEWHOMY

pasmepy);
3
Mo NOHWXEHHOMY coaepXaHuto kucrnopoaa - 0,226 Kr/m”

3

Nno Kaxagomy 13 TOKCUYHbIX Fa3006pa3HbIX NnPoOAYyKTOB ropeHus (COZ-O’ll Kr/M ;
CO-1,16-10 “xr/m>. HCL-23-10 *xr/n’

HeO6XO,EI,VIMO OTMETUTb, YTO NPUN NCNOJIb3OBAHNN nonesomn mMmogenun onpepneneHne
KPUTU4ECKOro BpemMeHn mmeeT CylleCTBEHHbIE OCO6eHHOCTI/I, CBA3aHHble C TeM, 4TO
Kputnyeckoe 3Ha4yeHune B pa3/iInyHbIX  TOYKaX nomMeweHud OOCTUraeTc4d He
OfHOBpeMeHHO. [na noMeLlleHUrn C COU3MEPUMbLIMU TOPU3OHTasNIbHBIMK pa3MepamMu
KPUTUHECKOE BpeEMA onpeaendeTtcd Kak MakCumMalribHOE U3 KPUTUYECKUX BPEMEH AO5A
3BaKyalUMOHHbLIX BbIXOO40OB M3 OaHHOIo rnomMmeLlleHund (BpeMFI 6]'IOKI/IpOBaHI/IFI nocrneanHero
BbIxoAa).

L

-

OnpepensieTca BpeMs 6rokMpoBaHus

— mi B. T r. ;O L
= min g €, 7, G . (116.2)



Il. Knaccudmkauma n obnact npMMeHeHnss MeTo40B MaTeMaTU4eCcKoro
MoaernMpoBaHUA Noxapa

[ns onncaHus TepmMorasognHamMmMyeckux napameTpoB Mnoxapa NPUMEHSAITCA TpU
OCHOBHBIX rpynnbl AeTEPMUHUCTUYECKUX MOLENEN: UHTerpanbHble, 30HHbIE (30HasbHbIE)
N Nonesble.

Bbibop KOHKpETHOM MoAenu pacyeTa BpeMeHU BroKMpoBaHUsS NyTen 3aBaKyauuu
cnefyeT OCyLLeCTBIIATb UCXOAA U3 cneayrowmx NpeanochbInok:

WHTerpanbHbIi MeToA;

ONS  30aHWMA, cogepXawux pasBuUTYy0 CUCTEMY MOMELLEHUN Manoro obbema
NPOCTON reoMeTpU4eCcKon KOHpurypauuu;

AN NOMELLUEHUW, rAe XapaKTepHbI pasMep o4ara rnoxapa CousMepum C
XapakTepHbIMX pasMepamMu NMOMELLEHUS U pa3Mepbl NOMELLEHUS COU3MEPUMbI MEXOY
cobon (NMHENHble pa3mepbl NOMELLLEHUS OTnYatoTca He 6onee Yem B 5 paas);

Anst npegBapuTenbHbIX pacyeToB C LENb BbISBMEHUS Hamboree onacHoro
CLeHapus noxapa;

30HHbIM (30HanbHbIN) METOA;:

OS5 NOMELLEHUA N CUCTEM MOMELLEHNA NPOCTON reOMeTPUYECKOn KOHUrypauuu,
NUHEWHble pasMepbl KOTOPbIX COU3MEPUMbI MeXay Ccobon (NUHenHble pasMepbl
nomMeLleHns oTnunyarTcsa He 6onee yem B S5 pas), Korga pasmep oyara noxapa
CYLLECTBEHHO MEHbLLE pa3MepPOB NOMELLEHNS;

ana pabovmx 30H, pacrofioXeHHbIX Ha pasHbIX YPOBHAX B npegerniax O4HOro
NOMELLEHNS (HAKNOHHbIA 3pUTENbHbIN 3an KMHOTeaTpa, aHTpeconu n T.4.);

noneBson MeTof:

A5 NOMeLLEHNN CIOXXHOW reoMeTpUYeCcKon KoHUrypaumm, a Takke nomMeLleHum ¢
OONbLUMM  KONMMYECTBOM BHYTPEHHUX nperpag (aTpuyMbl C CUCTEMOW ranepen u
NPUMbIKAOLLNX KOPUAOPOB, MHOrOMYHKLMOHANbHbIE LEHTPbl CO CIIOXHOW CUCTEMOWN
BEPTUKAITbHbIX N TOPU3OHTarNbHbIX CBA3EN U T.4.);

OS5 NIOMELLEHNI, B KOTOPbIX OANH U3 reOMeTpuYecknx pasmepoB ropasgo 6onblie
(MeHbLUe) ocTanbHbIX (TOHHENW, 3aKPbITble aBTOCTOSAHKM 6OMbLLOM NNowaan u T.4.);

AN UHbIX CnyyaeB, Korga MPUMMEHMMOCTb UM MH(OPMATUBHOCTb 30HHLIX U
WHTerpanbHblX  MoAenen  Bbl3blBa€T  COMHEHME  (YHUKamnbHble  COOPYXEeHus,
pacnpocTpaHeHne noxapa no ¢acagy 3gaHund, HeobxogMMocTb yvyeTa paboTbl cUCTEM
NPOTUBOMNOXAPHOW 3aLLMTbI, CNOCOOHLIX KAYECTBEHHO M3MEHUTL KapTUHY noxapa, u 1.4.).

[Mpn ncnonb3oBaHUM MHTErpanbHOW U 30HHOW Modernen ona noMeweHns, oauH 13
NMHENHbIX pa3MepoB KOTOPOro bonee YemM B NATb pa3 npeBbilaeT XoTs 6bl OANH U3 ABYX
ApYrnx §NUWHENHbLIX pa3MepoB, HeOBXOOMMO 3TO MOMELUEHWE [OENUTb Ha Y4acTKw,
pasmMepbl KOTOpPbIX COM3MEPUMbI Mexay cobon, M paccmaTpmBaTb YYacCTKM  Kak
OTAENbHbIE MNOMELLEHUs, coobuiatowmecs npoemamu, nnowaab KOTOpbIX paBHa
nnowaan cevyeHnsa Ha rpaHuue y4acTkoB. Mcnonb3oBaHMe aHanornMyHom npoueaypbl B
cnyyae, Korga ABa NIMHEWHbIX pasmMepa npeBbiwakT TpeTun bonee yem B 5 pas, He
aonyckaeTcs.

MHdopmaumsa 06 namMeHeHusx:

[Mpukazom MYC Poccuu om 12 Oekabpsi 2011 e. N 749 pasden Il Hacmosuwezo
MPUIOXKEeHUSI U3NIOXEeH 8 HogoU pedaKkyuu, scmynaruwel e cury rno ucmedyeHuu 60
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OHel riocrie OHA ogbuyuarbHo20 onybriukogaHUs Ha3eaHHO20 MpuKa3sa
CmM. mekcm pa3sderna 8 rpedbidyuwel pedakyuu

lll. UHTerpanbHaa matemMaTnyeckas mogenb pacyeTa ra3ooo6mMeHa B 34aHUM Npu
noxape

[ns pacyeTa pacnpocTpaHeHUs NpoayKTOB rOpPeHust Mo 3O0aHUI0 COCTaBMATCS U
peLlaTCa ypaBHEHUS aspaLmm, TENMNO- U MaccoobMmeHa Kak Ansl KaXaoro NoMeLleHus B
OTAENbHOCTU, TaK U ANs BCEro 34aHns B LIENOM.

YpaBHEHUs [OBWXEHUS, CBA3blBalOLUME 3HAYeHUs MepenafoB [AaBreHu Ha
npoemMax ¢ pacxofamu ra3oB Yepes NpPoembl, UMeT BUA:

Gji=sign(aP;)-&- F - /2 p TaP;[ (MN6.3)

roe:

Gji . pacxoq rasoB 4epe3 npoeM wmexagy AByMA (-M U i-M) CMEXHbIMU
NOMeLLEeHUAMMU, Kr/c;

& - koadpduumeHT pacxoga npoema (5 = 0,8 Ans 3aKpbITbIX NPOEMOB U & = 0,64

AnNst OTKPbITbIX);

2
F - nnowagb cevyeHnda npoema, M ;

3
P - MMIOTHOCTb ra3oB, MPOXOASLUMX Yepes npoem, Kr/M™:

APJi - cpegHUN nepenas NomHbIX AaBneHnn Mexay j-M U i-m nometleHuvem, la.

. AP
HanpaBneHwue (3Hak) pacxona onpeaenseTca 3HakoM pasHOCTM AaBrneHnin — i,

B 3aBMCMMOCTM OT 3TOr0 NAOTHOCTb P NPUHUMAET pasnnyHble 3HaYEHUS.
3Hak pacxoga rasoB (BXOAAWMW B MOMeLleHMEe pacxod cyuTaeTcs

MNOMNOXMUTENbHbIM, BbIXOAALWMNA - OTpuUUaTeNbHbIM) M 3HayYeHue P 3aBUCAT OT 3Haka
nepenaga gaBreHun:

. _J —1,p=pj,mpu AP<0
sign(AP ), p—{ +1 p:pij’npn AP >0 (Mo.4)

[nsa nporHo3npoBaHUsi NapamMeTpoB MPOAYKTOB T[OpPEHUs  (TemnepaTtypbl,
KOHUEHTpaUUN TOKCUYHbIX KOMMOHEHTOB MPOAYKTOB TOPEHUs) B  MOMELLEHUSX
MHOrO3TaXHOro 34aHNSA Ha 3Taxkax, PacnoSIOXKEHHbIX Bbille 3Ta)ka, Ha KOTOPOM MOXeT
BO3HMKHYTb MNOXap, pacCMaTpMBaOTCA NPOLECChl pacnpoCTpaHEeHUs1 NPOLYKTOB ropeHus
B BEPTUKAIbHbIX KaHanax (NecTHUYHbIE KNETKK, WaxTbl NMATOB, BEHTKAHAmbI U T.M.).

BepTukanbHyto WaxTy NO BbLICOTE pasdensitoT Ha 30Hbl, KOTOpble NpeacTaBnsAlT
y3nbl B rmapaBnnMyeckon cxeme 3gaHusi. 3oHa no BbICOTE MOXET OXBaTbiBaTb HECKOMbKO
aTaxen 3gaHumsa. B 3TOM cnyvae pacxog rasa mexagy 30HaMu MOXHO BblpasuTb
dopmynon suaa:


http://ivo.garant.ru/document?id=70017227&sub=0
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30H;

=/ 32 (16.5)

roe:
1
S= ———
- XapakTepucTtuka rmapaBimM4eCcKoro conpoTmBiieHnd Ha rpaHuue

F - nnowagb NnonepeyvyHoro ceveHust waxTrhbl;
2
k - KoahpnumeHT (monyckaeTcs NpUHUMATbL PaBHbIM 0,05 c"/m );

_ 2
9=9.81m/c” . yckopeHne cBOBOAHOMO NageHus:;

AP - nepenag paBrneHuit Mexay yanamu.
3gaHne npepctaBnAlT B BMAE  MAPABIMYECKOW CXEMbl, Y3Nbl  KOTOPOW

MOOENMPYIOT MOMELLEHMS, a CBA3WN - NYTU OBWXKEHWUS MPOAYKTOB FOpPEeHus u Bo3gyxa.
Kaxxgoe nomelleHne 30aHMs ONUCbIBAaeTCs CUCTEMOW YpPaBHEHWIW, COCTOSALEN W3
ypaBHeHusi 6anaHca mMaccCbl, YpaBHEHUSI COXPAHEHUS1 AHEPTMM U ypPaBHEHUS OCHOBHOIO
rasoBoro 3akoHa (MeHgeneesa - KnannepoHa).

YpaBHeHne 6GanaHca Macchbl BbipaXkaeTca popMynon:

d(pj~vj)/dt:w+zk:quG| (M6.6)
roe:
V. 3
I - obbem nomeLleHusa, M
t - Bpems, c;

;GK

2.6
i - CyMMa paCXO,D,OB, BbiIXogAWNUX U3 NMOMeLUEeHNA, KI'/C;
V' - CKOPOCTb BbIrOpaHUS NOXapHOW Harpysku, Kr/c.

- CyMMa pacxonoB, BXoAsILLMX B NMOMeLLeHNe, Kr/c;

YpaBHeHne coxpaHeHnsa aHeprumn BoipaxaeTcs OpPMYIIOoN:

d(Cypy vy Ty dt=Cy - Zk:(Tk'G«)—Cp’TJ'Z(G’er‘QV) (M6.7)
roe:
G , P -yaenbHasa n3oxopHas u nsobapHasi TennoemKocTy, ollx/ (- K) ;
Ti : Ti . TemnepaTypbl ra3oB B i-M U j-M nomMmeLleHusx, K;
Q. KONMYeCTBO Tenna, BblAENAeMOro B NOMeELLEHNN Npu ropeHnn, KBT;
Qu

- TenfoBOM MOTOK, MNOrfowaemMbl KOHCTPYKUMAMWU WU U3fydaembl 4Yepes



npoemsbl, KBT.

[ns nomelleHns oyara rnoxapa BenmynHa Q onpeaensieTcsa no dopmyre:

Q=(n-Q+1)¥

roe:

N - Ko3hbPUUMEHT NONMHOTLI TOPEHUS;

Q . HU3LWas TennoTa cropaHust, KI/Kr;

=G, T . 3HTanNbNMs rasnuuMpoBaHHON roproYven Harpy3ku, KIK/Kr;

% - yaenbHas TeNNOEeMKOCTb NPOAYKTOB NMPONunaa, KJlx/ (KPK) :
T - TemnepaTtypa NpoayKToB Nuposnmsa, K.

[Ina ocTanbHbIX MOMELLEHUI Q&=0

KoadhpuumeHT nonHoTel ropeHns " onpepensietca no popmyne:

LK (N6.8)

roe:

o - koadpdULIMEHT NOMHOTHLI FTOPEHUS B peXmUME Moxapa, perynimpyemMom roproven
Harpyskoun, onpegensembsii OpMyrnou:

nc,:o,63+0,2~xoxo+1500-xgXO (M6.9)
KoadphdpmumeHT K paccumtbiBaeTca no oopmyne:

Xoum | Xoxm 6.1
o 32 Yoo (- 322)) 0

X
ox0 - HayanbHas KOHLEHTPaUmMsa KMcrnopoaa B NOMELLLEHUIN oYara noxapa, Kr/Kr;

XM - TeKyLlasa KOHLUEHTpauUus KACnopoda B NOMELLLEHMN o4ara noxapa, Kr/kr;



Lox . KONIMYECTBO KMCropoda, NormnowaemMoro npu cropaHun 1 Kr roproyen
Harpysku, Kr/Kr.
YpaBHeHne MeHgeneeBa - KnannepoHa BblpaxaeTca (oopMyron:

SR (1I;I6.1

roe:
PJ' - JaBneHue rasa B j-M nomeieHum, la;
i TemnepaTypa rasa B j-M nomerueHum, K;

R = 8,31 - yHMBepcanbHas ra3oBasi NOCTOsIHHaS, JUx (moms - K) ;

M - MonsipHasi Macca rasa, Mofb.

MapameTpbl rasa B MNMOMELLEHUN ONpeaensitoTcs U3 ypaBHEHWs GanaHca Macc
OTAENbHbIX KOMMOHEHTOB MNPOAYKTOB TOPEHMSI U KUCMopoda M ypaBHeHust 6GanaHca
OMNTMYECKOM NNOTHOCTU AblMa.

YpaBHeHne 6GanaHca MacC OTAeNbHbIX KOMMOHEHTOB MNPOAYKTOB TOPEHUst W
Kucnopopaa:

d(XLJ'pj'Vj)/dt:\V'LL+Z(XLYk'Gk)—XL’j'ZG (M6.1
X ! , 2)
roe:
X X . .
L ) - KOHUeHTpauus L-ro KOMMOHeHTa MNpPOAYKTOB FOPEHUA B i-M U j-M
NoMeLLEeHNNAX, KI/Kr;
L KOnNn4yecTBO L-ro KOMMOHEHTa NpoAYKTOB ropeHus  (kucrnopoaa

BblAenstLlerocs (nornowatouierocd) npu cropaHum OAHOr0 Kusiorpamma noXkapHow
HarpysKku, Kr/kr.

YpaBHeHue GanaHca onTUYeckor NNOTHOCTU AbiMa:

Vj'de/dt:\I"Dn"'Z(Hk'ek)/pk_llj'ZG/pj g;l6'1

roe:

- H . . . _1
Hi ) MJ - onTn4eckasd nNoTHOCTb AbiMa B I-M U |-M NMOMELLEHNAX, Hm-m ;

~ . 2
D . nbiMooBpasyiotiiast cnocoGHOCTL NoxapHoit Harpyaki, Hit M /kr

OnTtnyeckas NAOTHOCTb AbiMa NPU OBbIYHBIX YCNOBUSAX CBS3aHa C PaCCTOSHUEM
npegensHoOn BUOAMMOCTU B bIMY (OOPMYIIOMN:

1,,=238/p (Me6.1
4)



[na nomeweHnn 6e3 nCToYHKUKa Tenna cuctema ypasHeHun (16.6), (I16.7) n (16.8)
ynpoLiaeTca n npeactaBnseTca B BUge:

Gj(t)=sign (aPy(t))-u-F- VZ'Pk'|APu'(T]

n

s (M6.1

i=1

S % : [pi+sign(APij) : Pi+Pj_5i9n(APij) ' pj]
roe '

MNepBoe ypaBHeHVMe CBs3biBaeT nepenagbl AaBMNEHUA Ha  COEAMHSIOLINX
noMelleHne npoemax C pacxo4oM rasa 4epe3 adTM npoembl. BTopoe BbipaxaeT
NMOCTOSIHCTBO OObema Ans AaHHOro nomelleHus. Takum oGpas3om, ANs BCero 3gaHus

m,)- v i

TpebyeTcsa pewaTb CUCTEMY, COCTOSILLYHO U3 (n}c Mhe) ™o HenuHeitHbIx ypaBHEHUWI BMaa
(M6.12) w Ve uHeiiHbIX ypaBHeHun Buga (I16.13). 3gecb Me y Me .
COOTBETCTBEHHO, YNCIO rOPU30OHTalTbHbIX U BEPTUKANbHbIX CBA3EN Ha aTaxe; " - Gucno

Y3I10B; N~ uncno staxeii.

Cuctema ypaBHeHu, BkNoyvawwaa B cebs ypasBHenus ([16.6), ([16.7) pns
nomeLleHnsa odara noxapa u (6.12), (I16.13) ana octanbHbIX NOMELLEHUA N YpaBHEHME
(M6.11), onucelBatoLasa rmapaBnnYecKyto CXxeMy 34aHus, peLlaeTcs YNCIEHHO MEeTOA0M
nTepaumm B COBOKYNHOCTU C METOLOM CEKYLLMX.

OcCHOBHblE ypaBHEHUA AONs onpegerieHna TemnepaTtypbl rasa M KOHUEHTpauum
NPOOYKTOB TOPEHUS B MOMELEHNAX 34aHUA MofyyvYeHbl U3 YypaBHEHUNW COXpaHEeHUs
9Heprum 1 macchl.

TemnepaTypa rasa B nomeLleHun, rge OTCYTCTBYET ouar rnoxapa, onpegensiercs
N3 ypaBHEHUS TENMNoBoro banaHca, KOTOPOe MOXHO NOSTY4YNTb U3 YPaBHEHUS COXPaHEHUS
aHeprum (I16.7). dopmyna gna onpeneneHus TemnepaTtypbl rasa B j-M MOMeELLEHUN

nwn..n ~

30aHnA B 'N"- MOMEHT BPEMEHN!

(M6.1




jer

n m m * *
CV(Z Gki-z G)+CPF' Z Grog, Fintag Fig
|:\; ‘At
. Pi"Vj

roe:

Q . CyMMa MWCTOYHMKOB (CTOKOB) Ternmna B oObeme j-ro nomelleHus v Tenna,
yXoAsLLEero B orpaxaaroLme KOHCTPYKLUNN;

[
T(T)_To -

- NpuBEAEHHbIN KOAPDUUNEHT TENNOOTAAYN;
To . Ha4anbHasa TemnepaTtypa B NOMELLEHUY;

et - nnowanb NOBEPXHOCTU OrPadKaatoLLMX KOHCTPYKLWIA B j-M NMOMELLEHUN.

KoacppuumeHt Tennootgaum % MoxeT ObiTb paccumtaH Mo  3MNUPUYECKON
dopmyne:

. 4,07-}/3 Tn— T npu Ty <60°C (Me.1
11,63-exp0,0023- (Tn=T,)|  mpu Ty >60°C 7)

KoHueHTpaums oTaenbHbIX KOMAOHEHTOB ra3oBblX CMecen B NOMELLEeHUAX 34aHNs
BbIYMCIIAKOTCA U3  ypaBHeHUs 6GanaHca mMaccbl [AdaHHoro KomrnoHeHta ([16.12).
KoHueHTpaumsa L-ro KOMnoHeHTa NPOAYKTOB ropeHns B j-M nomeLieHnn B "n"-bln MOMEHT
BpeEMeEHU onpeaenseTcsa ypaBHEHUEM:

Xk - G Xk - G
2 bwes) -2 bes) 26 (N6.1
AT e (TR el RN Revall 8)
2 G > G

OnTnyeckas KOHUEHTpauus AbiMa B NOMeLLeHUsIX onpeaenseTca n3 6anaHcoBoro
ypaBHeHus ([16.19). HaTypanbHbI NokasaTenb ocnabneHuns cpeabl B j-OM NOMELLEHUMN B

n"- MOMEHT BPEMEHM ONpeaensieTcs ypaBHEHNEM:
FTAPAHT:

Mo-Buanmomy, B TekcTe npeablayliero absaua gonyweHa oneyatka. Mmeetcsa B Bugy
ypaBHeHue (I16.13)

i(uk-q) > (- G) Y G

k=1 k=1 . k=1 At (|_|61

Pi-Vi 9)




AHannTU4Yeckne COOTHOLWIEHUA Ans onpegeneHus KpI/ITI/I‘IeCKOI;I
npoAOITXKUTEeNIbHOCTU NOoXapa

[nsa OAWHOYHOroO MNOMeELLEHNs BbICOTOM He 6oree 6 M, yOoOBRETBOPANOLLEro
YCNOBUSIM  MPUMEHEHNA  MHTEerpanbHOM  Mogenu, npu  OTCYTCTBUM  CUCTEM
NPOTMBOMNOXAaPHOW 3alUTbl, BIUSIOWNX HA pa3BUTUE noXapa, AoNycKaeTcsa onpeaenarb
KPUTUYECKME BPEMEHA MO KaXAOMy W3 OnacHbiX akTopoB noxapa C MNOMOLLbHO
aHaNUTUYECKNX COOTHOLLEHWUI:

Nno NOBbILLEHHOW TeMnepaType

. oy 117 (N6.2
th— N -In 1+W 0)

no nortepe sBManMoCTu:

Sl

ILB. _ E'I _V'|n(1,05-(1-E) o (|-|62
b T1 A 1, B Dy 2 1)
MO NOHMXXEHHOMY COAEPXKaHWIO KNCopoaa:
L
=) B |1 0,044 (rne.z2
Kp A Loz 2)
T +027 | -2

No KaXkaoMy 13 razoobpasHbiX TOKCUYHbIX MPOAYKTOB rOPEHUS:

i

. B (6.2
tp = K"”[I_B-L-z] 3)

pasMepHbIi KOMMMEKC, 3aBUCALLUMUIA OT TEnnoTbl CropaHus
martepuana n cBo6oaHOro o6bema NomeLLIeHUs, Kr;

to - HaYvalibHaA TemMmnepartypa Bo3gyxa B NoOMeLleHNN, °C;
N - nNoOKa3aTelrlb CTENEHMN, y‘-IVITbIBaI-OLLI,VIIZ M3MEeHEHME MacCChbl BbIroparLero



MaTepuana BO BpeEMEHWU;
A - pasMepHbIn NapamMeTp, YYUTbIBaAKOLWMA YyOENbHYKD MacCOBYK CKOPOCTb

n
BbIFOpPaHNs roproyero Marepuana vn nnowaab noxapa, kr/c X
Z - 6e3pa3MepHbI NapamMeTp, YYMUTbIBaAKOLWNN HEPABHOMEPHOCTb pacnpeneneHuns
O®I1 no BbICOTE NOMELLEHUS;

Q. Hu3Wwasa TennoTa cropaHua matepuana, MIx/kr;

G yaenbHaa wu3obapHasi TennoemMKocTb [AblIMOBbIX [a30B, M/ (xer - K)
(AonyckaeTcs NpUHUMAaThL paBHOW TEMO0eMKOCTU Bo3ayxa npu 45°C);
? - koacbdomumeHT TennonoTepb (NPUHUMAETCA MO [AaHHbIM  CNPaBOYHOM

nuTepatypsbl, NPU OTCYTCTBUM AAHHbLIX MOXET ObITb NPUHAT paBHbIM 0,55);
N - koapPULMEHT NONHOTLI FopeHus (onpeaensetca no dopmyne 16.9);

. 3
V - cBOOOOHbLIN 06BbEM nomeLeHusa, M ;

a - KO3 MUMEHT OTPaXKEHNA NPeaMETOB Ha NyTAX 3BaKyaUuu;
E - HayanbHasa oCBELEHHOCTb, JIK;

lr’p - npepnenbHad AaribHOCTb BUAMMOCTU B ObIMY, M;

D L2
m - AbIMOOBpasyroLwasa cnocobHOCTL ropsiLero matepuana, Hr-m /Kr;
L - yaenbHbIN BbIXO4 TOKCUYHbBIX ra3oB Npy cropaHuun 1 Kr matepuana, Kr/kr;
-3
X - npeaenbHO AoNyCTUMOE COAep)KaHMe TOKCMYHOTO rasa B NoMeLleHuu, KT/ M
—_ 3 _ a3 3 —a.10-6 3

(XCOZ—O,ll kr/M™ | X=1,16-10 “kr/m’ | X, =23-10 “kr/m )

bo, . yaenbHbIA pacxon KUcrnopoaa, Kr/kr.

Ecnu nog 3Hakom norapudma nosiydaeTcs oTpuuaTeribHoe 4YMcro, TO LaHHbIN
O®I1 He npeacTaBnsAeT ONAacHOCTH.

[MapameTp z BbIMMCIIAT MO popmyne:

z:%.exp(u.%)npwgw (M6.2

roe:
h - BbicoTa pabo4yen 30HbI, M;

H - BbicOTa noMeLleHns, M.
OnpepenseTca BbicoTa paboyen 30HbI:

h=h_+17-05-5 (Ne.2
5)

roe:

M BbICOTa NIIOLLIAAKM, Ha KOTOPOW HaxoaAaTcA NoaW, Haz NonoM NOMeLLEHNUs, M;
8 . pasHOCTb BbLICOT MoNa, paBHasi HYMO NPV FOPU3OHTANIBHOM €ro PacroNoXKEHUN,

Cnenyet MMeTb B BMAY, YTO HanbonbLUel onacHOCTX NpW noXape noaseprarTcs



noan, Haxoaswumecss Ha ©Oonee BblCOkOM oOTMmeTke. [loaTomMy, Hanpumep, npu
onpeaeneHnn HeobxoaMMoro BpeEMEHN aBakyaLuun Noaen U3 naptepa 3puTensHOro 3ana
C HaKMNoHHbIM MONIOM 3HayeHuMe h cregyeT HaxoaAuTb, OPUEHTUPYSICb Ha Haubonee
BbICOKO pacronoXeHHble psabl kpecen. MNapameTpbl A 1 N BbIYMCNAOT Tak:

ANS cnyyasi ropeHust XXMOKocTn ¢ YCTaHOBUBLLENCSI CKOPOCTbIO:

A=y, -Fn=1

roe:

2 )
Vyn - yaenbHas MaccoBasi CKOPOCTb BbIFrOpaHUs XXNOKOCTH, kr/ (M ¢/,
ANS cnyyasi FopeHust XXNOKOCTU C HeYCTaHOBUBLUENCS CKOPOCThIO:

0,67y, F
A:fﬁl n=1,5,

cm

AJ151 KPYroBOro pacrnpocTpaHeHna noxapa:.
A=1,05"y,, -V’ n=3

roe:

V - NMHeHas CKOPOCTb pacnpocTpaHeHWst NrameHu, M/c;

ONsi  BepTUKanbHOW UMM  TFOPU3OHTaNbHOM MOBEPXHOCTM TOPEHUS B BUAOE
NPSIMOYroNnibHUKa, OfHa M3 CTOPOH KOTOPOro yBenuuMBaeTCs B ABYX HanpaBreHusiX 3a
CYeT pacnpocTpaHeHUs NrameHn (HanpumMmep, pacnpoCTpaHEHUE OrHS B rOPM3OHTaNIbHOM
HanpaBreHun No 3aHaBecy rnocre oxeaTa ero nramMeHeM Mo Bcew BbiCOTe):

A=y, V-bn=2

roe:

b - nepneHOWKYNsIpHbIA K HanpaBreHW0 [OBWKEHUS MNramMeHn pasmMep 30Hbl

ropeHusi, M.
Mpn oTcyTcTBUM chneuunanbHbiXx TpeboBaHuM 3HaveHnss a n E npuHumaroTcs

=2
paBHbiMK 0,3 1 50 NK COOTBETCTBEHHO, @ 3HAYEHNE Iﬂp 0 M.

WHdopmaLums 06 naMeHeHusx:

[Mpukazom MYC Poccuu om 12 dekabps 2011 e. N 749 e pasden IV Hacmosuwezo
MPUsIoXKeHUs1 8HeCEeHbI U3MEHEHUS, ecmynaroujue 8 cusly rno ucmeyeHuu 60 OHeu rocrie
OHSA ogbuyuarnbHo20 orybriukogaHUs Ha3eaHHO20 rpuKasa

Cm. mekem pa3soerna 8 rpedbidyweu pedakyuu
IV. MaTemaTuyeckaa AByx30HHas MoAenb noxapa B 3g4aHuUu

[Mpn peweHun 3agad ¢ UCNONb30BAHMEM [ABYX30HHOW MOAESIM MNOXap B 34aHUU
XapaktepusyeTcss ycpedHeHHbIMM No Macce W 00beMy 3HayYeHuAMM napameTpoB
3abIMNIEHHON 30HbI:

T - TemnepaTtypa cpefbl B 3abIMNEHHOM 30He, K;

L - onTuyeckas NNoTHOCTb AbiMa, Hn/m;


http://ivo.garant.ru/document?id=70017226&sub=16350
http://ivo.garant.ru/document?id=70017226&sub=16302
http://ivo.garant.ru/document?id=70017227&sub=0
http://ivo.garant.ru/document?id=58065213&sub=16400

i . MaccoBasi KOHLEHTpaLWsi i-TOFO TOKCWYHOrO MpOAyKTa [OPeHUst B

3abIMINEHHON 30HEe, KI/KT;

X< - MaccoBasi KOHLEHTPaLMs KUCIOPOAa, KI/KT;

Z - BbICOTa HWXHEW rpaHunLbl Cnos AbiMa, M.

B cBolo oyepedb NepeyncrieHHble MnapamMeTpbl Bblpa)XalTCcs 4epe3 OCHOBHbIE
NHTerpanbHble NapaMeTpbl 3aAbIMNEHHON 30HbI C MOMOLLbIO CrieayoLmMX (OpPMYI:

T
Q,= [ m-c,(1)-aT
0

, (M6.26)
mi mK
X = —, = —
Tme % m , (M6.27)
M:i
Vi (ne.28)
1 , (M6.29)

m. .
rae m, 1 - oblas macca AgblMa M COOTBETCTBEHHO i-r0 TOKCMYHOIO NPOAyKTa
ropeHust B 3afibIMNEHHON 30He, Kr;

m o
K - Macca Kucnopoaga B 3agblIMJ1IEHHON 30HE, KT,

Q, _ SHTanNbNMs NPOAYKTOB rOPEHNS B 3a4bIMITIEHHON 30HE, KIX;
Hi- M2
S - onTuyeckoe KonmyecTtso Abima, HI'M -

3
P - nnoTtHocTb AbiMa npu Temnepatype T, kr/m” -

Vi . 3
A - obbeM 3a4bIMNEHHON 30HbI, M ;
H, A - BbicOTa 1 nnowaab NOMELLEHNS, M;

% - yaernbHasa TennoemMKocTb AbiMa, Kﬂ”‘/(K' KP) .

[nHamunka OCHOBHbIX MHTEerpa’sibHbIX napameTpoB 3a4bIMNEHHON 30HbI
onpegenaeTcda MHTerpnpoBaHnemM CUCTEMbI CrneayroLnx GanaHcoBbIx ypaBHean7|:

o6u.\e|7| MaccCbl KOMMNOHEHTOB 3abIMITIEHHON 30HbI C y4yeToOM AbiMa, BHOCMMOIO B
30HY KOHBEKTUBHOMW KOSIOHKOW W [AbiMa vyaandemoro 4epes rMnpoemMmbl B coceaHue

noMeLleHns:

dm
M _G.-G
d ¢ " (ne.30)

roe t - Tekyliee Bpems, C;



G : Cn _ maccoswiit pacxo AblMa COOTBETCTBEHHO Yepe3 KOHBEKTUBHYHO KOMNOHKY
N OTKPbITbIe NPOEMbl B MOMELLLEHUMU, KI/C;

SHTaNbMUS KOMMNOHEHTOB 3aAbIMIIEHHOM 30HbI C Y4ETOM Tensa, BHOCMMOrO B 30HY
KOHBEKTMBHOW KOJTIOHKOW, TENIOOTAAYMN B KOHCTPYKLUMKN N YHOCA AblMa B NPOEMbI:

Q_6 0
di = n Qo , (M6.31)

roe Qi , Qn , Quon - TennoBas MOLIHOCTb, COOTBETCTBEHHO, BHOCMMasa B
3a4bIMJTIEHHYI0 30HY KOHBEKTMBHOW KOJIOHKOW, yaoansemas C ObIMOM 4epe3 OTKpbITble
NpoeMbl U TepsiemMast B KOHCTPYKUuK, KBT;

Macchbl Kncrnopoga ¢ y4eToM NoTepb Ha OKUCIIEHME NPOAYKTOB NMUPONuM3a roproymx
BELLUECTB:

roe:
% =023 (G- Lox)—ox G, (ZI;I6.3
N - nonHoTa CropaHud roprovero mMmartepuarsia, KF/KF;
V - ckopOoCTb BbIrOpaHUSA roptovero maTepuana, Kr/c;
bx . notpebneHne kucriopoga nNpu CropaHMM eauHuUbl Maccbl FOPHOYEro

mMarepuana, Kr/Kr;
ONTMYECKOro KOoNMMyecTBa AbiMa C Y4Y4eTOM [biMOoOpasylollen CcrnocobHOCTU
ropsiLero maTtepuvana:

S _,p-g & (Me.3
@R 3)

2
rne Dn . AbiIMOOGpasytolas crnocoGHOCTL roproyero Matepuana, HH/(M 'Kr) :

MacCbl i-r0 TOKCUMHOTO NPOAYKTA FOPEeHUS:

dm, . s
_:\l]. —X.
a F T (N6.34)

roe Li MacCCOBbI BbIX0[, i-r0O TOKCMYHOIO NPOayKTa ropeHus, Kr/Kr.

Macca KOMMOHEHTOB [biMa GK, BHOCMMBbIX B 3a4bIMIIEHHYI0 30HY KOHBEKTUBHOW
KONOHKOW, OLIEHNBAETCHA C y4EeTOM KONMyecTBa BO3[yxa, BOBNIEKAEMOro B KOHBEKTUBHYHO
KONMOHKY MO BCEWN ee BbICOTE 0 HWXHEWN rpaHuLbl Crios abiMa. B nHXeHepHbIX pacyeTax
pacxo KOMNOHEHTOB AblMa Yepe3 0CECUMMETPUYHYIO KOHBEKTMBHYIO KOMIOHKY Ha BbICOTE
HWKHEro ypoBHA 3afbIMNEeHHOW 30Hbl Z (B 3aBUCMMOCTM OT TOro, Kakad obnactb
KOHBEKTUBHOW KOJIOHKM W (pakena norpyxeHa B 3adbIMIIEHHYK 30HY) 3ajaeTcs
NosTlyaMnupuyeckon oopmyrnon:



[ 7 0,566
0,011-Q- ( _— ) 11t 001acTH akena

215
Q

2 | 0.909
G, =10,026- Q- ( —_ ) JUTSL TIEPEXOTHOM 00J1acTH

2/5
Q

7 1,895
0,124-Q- ( — JUIs1 00J1aCTY KOJIOHKH
Q

, (I6.35)
rae Q - MOLLHOCTb oYara noxapa, kBT.
[vHamuka napaMeTpoB o4ara mnoxapa onpegensieTcs pasBuUTUEM MroLaaun

rOpeHnd € y4eToM CI10XKHOIro coCtaBa roproymx martepmuarios, UX pacrosfioXeHud, Mmecta
BO3HMKHOBEHUA O4ara noxapa um nosyiHoTbl CropaHn4:

Q=n-v,, Q,F(t) (M6.36);

rlOTepI/I Ternjla B oOrpaxgawuwune KOHCTPYKUUMM pacCHYUTbIBAKOTCA C Y4HETOM
o T o
TemMmnepartypbl ropdad4enm Ctpyn ¢, CKOPOCTU W wn3ny4vatelibHOU CNOCOOHOCTU cTpyn,

. oo T
OMbIBaIOLLIEN KOHCTPYKLMM 1 NMPOrpeBa CaMoM i- KOHCTPYKLMM () no TonwuHe y. Ans
3TOro YMCINEHHO MHTErpMpyeTcs HecTaluMoHapHoe ypaBHeHne Pypbe:

orfy) 1 1) a1y

o de @Y meay)
C rPaHMYHBIMUM U HaYasibHbIMU YCITOBUSIMMU:
oT;(y)
o+a ) (T.+T,)=-2, ———
et an) (1o)== =57 , (M16.38)
oT;(y)
ota ) (T,+T(8))= A ——
( K n) ( 0 I( )) >"T ay y=5 ,(|_|639)
Ti(O! y):TO, 053’58’ (M6.40)
rme % %1 - coOTBETCTBEHHO KOHBEKTUBHbIA M NyyncTbin - KoappuumeHT

TennooTtaauw, BT/(M2 : K) ;

O - TOMLMHA OrpaXkAatoLLEN KOHCTPYKLMM, M;
C(T) - TennoemKoCTb MaTepuana KOHCTPYKuun npu Temnepartype T(y),



I[)K/(KFZ‘OK)-
MT) . TEnnonpoBOAHOCTL MaTepuana KOHCTPYyKuMM npu TemnepaTtype T(y),
Br/(m- °K) .

T,, T, .
w0 - TemnepaTypa COOTBETCTBEHHO OOOrpeBaeMon 4acTu KOHCTPYKUUN W
cpeabl y HeoborpeBaemonm NoBeEPXHOCTH, K;

P - NNOTHOCTb MaTepuana KOHCTPYKLUU, Kr/M.

TennoBble M MacCoBble MOTOKM 4Yepe3 MpoeM B KaXAbli MOMEHT BPEMEHMU
paccuYnTbIBAOTCA C y4ETOM TEKYLLUEero nepenaga AaBrneHust Mo BbICOTE Npoema, cocTaBa
1 TemMnepaTypbl ra3oBoi cpefbl No obe CTOpOHbI NpoeMa (cxeMa pacyeTta Ha puc. [16.1).
Tak, MaccoBblli pacxod OblMa U3 MOMELLEHUsI ovara noxapa B cocegHee MnomelleHne
paccuynTbiBaeTCs crieayolwmm obpasom:

Ynax
G, =B-&- 'f Vz-p-(P(h)—Pz(h))'-dh
Yoi , (M6.41)

roe B - wunpuHa npoema, m;

< - aspoanHaMn4eckun KosppuuneHT npoema;
P(h)—P,(h y
( ) 2( ) - pasHunua gaBreHun B NoOMeLeHnaX Ha BbicoTe h;
P - nNnoTHocTb AbiMa B 3afblMIEHHOW 30HE COCEAHEro MNoOMELLEHUsT npu
Temnepatype abima T.
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Puc. I[16.1. Macconoroku 4epe3 npoem
Mpenenbl MHTErpMpoBaHus Yinax ™ Y min BblbupatoTcs B npegenax crBopa npoema,
cnod AbiMa nNoMeweHnsa oOoY4ara noxapa W Tam, TrAe N30bITOYHOE AaBlreHne

AP_(P(h)_P(hZ))>O , KaK 3TO yKa3aHo Ha puc. [16.1.

HeobxogmMmasa ons OUeHKM nepenaja gaBreHusi Mo CTBOPY NpoemMa 3aBMCUMOCTb
AaBreHna OT BbICOTbl B i-OM MoMeweHnn (C y4yeToM 3afbIMIIEHHOW 30Hbl 3TOrO
NoMeLLEeHNs) OLEeHMBaETCS Kak:

P(h)_{F’m—Po'g'h ec h<Z (Mne.4
R pe g Zpirg-h cemh>7 2)

P. . <
roe 0 - Tekyllee OaBneHWe B i-OM MOMELLEHUMM Ha HyMeBOW OTMeTke (Mnu
npuBegeHHOE K HYNeBOW OTMETKEe, €CfiM YPOBEHb MNosia NOMELLEHUS Bbille HyreBOWw
OTMETKN);



Po - nnoTHocTb BO34yXa Npu Ha4YanbHOW TemnepaType To ;

Z; o .
I - Tekywiasi BbicOTa He3aabIMITEHHOW 30HbI B I-OM NMOMELLEHUN.

PaccuntaHHble napameTpbl TennomaccoobmeHa B npoemMe WuCnomnb3yrTCA Kak
rPaHn4HbIE YCIioBUA A5 cocegHero noMeLleHns.

V. MNoneBon metoa MoAenMpoBaHNUA NoXxapa B 34aHUN

OcHoBOW Anst NofeBbIX MOAENEN MOXapoB SIBMAOTCA ypaBHEHMS!, BblpakaroLune
3aKOHbl COXPaHEHWUst Maccbl, MWMMynbca, 3HEPrMM U MacC KOMIMOHEHTOB B
paccmaTprMBaeMoM Marom KOHTPOSbHOM obbeme.

YpaBHeHMe coXpaHeHUs1 Macchbi:

QEJ,i( oy )=
-(p-u)=0
a - o . (M6.43)
YpaBHeHMEe COXpaHeHUs1 UMNynbca:
d d p . Oty
E(P'”j)Jr&j(P'“J'”i):_&B"L&%er'gi

. (N6.44)

[na HbOTOHOBCKMX XWUOKOCTEW, NOAYMHSAIOWMXCA 3akoHy CTOKca, TEH30p BS3KUX
HanpsbkeHun onpegenseTtca opMyron:

ou; ou; 2 ouy
= =L+l ]-£.,. X 5.
KRl W sl Rl

. (M6.45)

YpaBHeHNe 3Hepruu:

R
VRGN SR VO - NG (30 S ) B
(p-h)+ 8xj(p ujh)= +8Xj(cp axj) X,
, (6.46)

T
h=h,+ j ¢, dT+ Z(Yk~ He)
roe To k

H
k - Tennota O6pa30BaHVIﬂ K-ro KOMMOHEHTa;

k

- CTaTn4yeckasa aHTarnbrnmna CMecu,;

- TennOoeMKOCTb CMeCH Npn NOCTOAHHOM OaBJ1€HUN;



R
. - X.
qJ - pagnaunoHHbIXN NOTOK AHEPIX B HarnpasneHnm “J.

YpaBHeHMEe COXpaHEHMSI XMMUYECKOro KOMMOHeHTa k:

oY
S loru oo 22 )es
j j j . (M16.47)

[na 3amblkaHnsa cuctembl ypaBHeHun (I16.43) - (116.47) ncnonb3yeTcs ypaBHEHME
COCTOSHUSA naearnbHoro rasa. [1ns cmecu ra3oB OHO UMeeT BUA;:

Yk
M,
K , (1N6.48)

P:p'RO'T'

R
roe 0 - YHUBEpPCalibHaA ra3oBasd NnoCToAHHasA,

M
k - monsapHas macca K-ro KOMnoHeHTa.



