MNMpukas MYC P® ot 30 nroHa 2009 r. N 382
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pa3nunyHbIX KrnaccoB (pyHKLUMOHarIbHOW NOXXapHOU onacHocTn"

C u3aMeHeHUAMU 1 JONOJSTHEHUAMM OT:
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B cootBetctBUM ¢ PeaepanbHbiM 3akoHOM OT 27 gekadbpa 2002 r. N 184-93 "O
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YTBEpAuTb npunaraemyro  MeTOAMKY  OrfpedeneHns  pacyeTHbIX  BeSIMYMH
MOXapHOro pucka B 3[4aHUSAX, COOPYXEHUAX W CTPOEHUSIX PasfnYHbIX KraccoBs
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MI/IHI/ICTp C.K. LUOVIFy
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MpunoxeHwue
K npukasy MYC PO
oT 30 nroHa 2009 r. N 382

Metopguka
onpeneneHns pacyeTHbIX BEJINYUH NOXAPHOro puckKa B 3f4aHUAX, COOPYXEHUAX U
CTPOEHUAX pa3fIMYHbIX KflaccoB (pyHKLMOHANbLHOW NOXapPHOM ONacHOCTHU

C M3MeHeHNAMU 1 [ONOSTHEeHUSAMMU OT:

12 pekabps 2011 r.

. O6wme nonoxeHus

MHdopmaums 06 u3MeHeHusX:

lMpukazom MYC Poccuu om 12 dekabps 2011 2. N 749 e nyHkm 1 Hacmosuwezao
MPUIIOXEHUsI BHECEHbI UBMEHEHUS], ecmynarowjue 8 cusly rno ucmedeHuu 60 OHel rocre
OHs1 oghuyuaibHo20 orybruKkosaHuUsi Ha3gaHHO20 rpuKa3sa

CmM. mekcm rniyHKkma 8 rpedbidyw,el pedakyuu

1. HacTtosawasa meTtoguka onpegernieHnsi pacyeTHbIX BENUYMH NOXapHOro pucka B
3[aHUSX, COOPYXEHUSAX N CTPOEHUAX PasfMYHbIX KNacCcoB (PYHKLMOHANbLHOW MOXapHOW
onacHoctn (panee - MeToauka) ycTaHaBnvBaeT NOPSAOK onpeaesieHna pacyeTHbIX
BENMMYUH NOXAPHOTO pUCKa B 34aHUSX, COOPYKEHUSX N CTPOEHUSX (Oanee - 3gaHue) u
pacnpocTpaHAeTCAa Ha 34aHNA KIaccoB PYHKLMOHANbHOW MNOXXapHOW ONAaCcHOCTH:

®1 - 3p0aHus, npegHasHayeHHble ANS NOCTOAHHOIO MPOXMBAHUA N BPEMEHHOIO
npebbiBaHWs Ntogen, B TOM Yucre:

a) UCKIIOYEH;

WHdopmaLums 06 naMmeHeHusx:
Cm. mekcm ab3aya mpembe20 ryHkma 1

6) ®1.2 - roCTUHMUbI, OBLEXNTUSA, ChanbHble Koprnyca caHaToOpuMeB M AOMOB
oTAbIxa obLero TmMna, KEMNUHroB, MoTeNen U NaHCUOHATOB;

B) UCKJTHOYEH;

MHdopmaumsa 06 namMeHeHusx:
Cm. mekcm ab3aya nimoz2o nyHkma 1

) NCKITOYEH;

MHdopmaumsa 06 nameHeHusx:
Cm. mekcm ab3aya wecmoeo rnyHkma 1

®2 - 340aHUA 3pENULLHBIX U KYJTbTYPHO-NPOCBETUTESbHbLIX YYpeXOaeHUn, B TOM
yucne:

a) ®2.1 - TeaTpbl, KNHOTEATPbl, KOHUEPTHbIE 3anbl, KNybbl, LUPKK, CMOPTUBHbIE
COOpPYXEeHUs1 ¢ TpubyHamn, GUBANOTEKN N Apyrve YYpeXOeHUs C pacyeTHbIM YUCIIOM
nocaoYHbIX MeCT AS15 NoceTUTeNnen B 3aKpbiTbiX NOMELLEHUSAX;

6) ®2.2 - my3ewu, BbICTaBKW, TaHLEBarnbHbIE 3anbl U gpyrue NnogobHble yupexaeHns
B 3aKpbITbIX MOMELLEHUSIX;

B) ®2.3 - TeaTpbl, KNHOTEATPbl, KOHUEPTHbIE 3asbl, Knybbl, LUMPKKA, CNOPTUBHbIE



COOPYXeHUsA C TpubyHamu, BGUOMMOTEKN M OpYyrMe YYpexaeHuUss C PacyHeTHbIM 4YMCIIOM
nocagoyHbIX MeCT Af1s noceTuTenen Ha OTKPbITOM BO3AYXeE;

r) ®2.4 - my3ewu, BbICTaBKW, TaHUeBasnbHbIE 3anbl U Apyrue NoaobHble yupexaeHns
Ha OTKPbLITOM BO3[YyXe;

®3 - 3gaHns opraHmMsaunin No 0b6CnyXMBaHUIO HaceneHus, B TOM Yucre:

a) ®3.1 - 3gaHnsa opraHnsauuim TOproenu;

6) ®3.2 - 3gaHnsa opraHnsaumnm obLLEeCTBEHHOIO NUTaHUs;

B) ©3.3 - BOK3an.l;

r) ©3.4 - NONMKANHWKK 1 ambBynaTopuu;

a) ©3.5 - nomelleHnsa gnga nocetTuTenemn opraHnsaunin 6bITOBOro U KOMMyHanbHOro
0bCcnyXmnBaHns ¢ HepacyeTHbIM YNCITOM NOCaA0YHbIX MECT AN noceTuTeneu;

e) ®3.6 - PU3KYNbTYPHO-0340POBUTESIbHbIE KOMMEKChI n
CMOPTUBHO-TPEHUPOBOYHbIE YyYpexaeHUs ¢ nomewieHnamm 6e3 TpubyH Ons 3putenen,
ObiTOBbIE NOMELLEHUS1, BaHu;

®4 - 3p0aHNA HayudHbIX 1 O0BpasoBaTenbHbIX YYPEXOEeHUN, HaYYHbIX U NPOEKTHbIX
opraHusauumim, opraHoB yrnpaseHns ydpexageHun, B TOM Yucne:

a) ®4.1 - 3paHMs obuweobpasoBaTesibHbIX YyYpexaeHun, obpasoBaTesibHbIX
yuypexaoeHnin [ononHuTenbHoro obpasoBaHuA geTeun, obpasoBaTenbHbIX yyYpexaeHun
Ha4vanbHOro NPodeccuoHarbHOro U cpegHero npodeccmoHanbHoro obpasoBaHus;

0) ®4.2 - 3gaHna obpasoBaTenbHbIX YYpexaeHUn BbiCLLIErO NpodecCnoHansHoro
obpasoBaHus WM OONONHUTESNBHOrO npodeccmoHarnbHoro obpasoBaHus (MOBbILEHMS
KBanudukaumm) cneumnanmncTtos,

B) ®4.3 - 34aHNA OpraHOB yNpaBfeHUs YYPEXOAEHUN, NPOEKTHO-KOHCTPYKTOPCKUX
opraHunsauuim, MHPOPMALMOHHbBIX N pedakUNOHHO-U3aaTeNbCKMX OpraHM3aunin, HayyYHbIX
opraHusauumn, 6aHKoB, KOHTOP, OPUCOB;

r) ®4.4 - 3gaHnsa noXxxapHblXx AEMNO;

®5 - noxapHble OTCEKM MPOU3BOLCTBEHHOINO WM CKMaACKOro HasHayeHust C
Kateropuen noMeLleHun No B3PbIBOMOXAapHOM M noxapHow onacHoctn B1-B4, I, [,
BXOAsLWMe B COCTaB 30aHNN C PYHKUMOHANbLHOM NoXapHOW onacHocTbio @1, 2, ©3, d4,
B TOM uucne ®5.2 - CTosHKM gna aBTomMobunen 6e3 TexHMYeckoro obCnyxmBaHus u
pPEMOHTa.

2. PacyeTbl NO OLEHKE MNOXapHOro pucka MpPOBOOATCA MyTEM COMOCTaBIEHUSA
pacyeTHbIX BESIMYMH MOXapHOro pycka ¢ HOPMaTMBHLIM 3HAYEeHMEM MOXAPHOro pucka,
ycTaHoBreHHoro degepanbHbiM 3akoHOM OT 22 mons 2008 r. N 123-®3 "TexHudeckum
pernameHT o0 TpeboBaHuAX MoxapHon GesonacHocTU™ (ganee - TexHUYecKun
perrameHT).

3. OnpegeneHve pacyeTHbIX BENWYUH MOXAPHOro pUCKa OCYLLECTBRAAETCS Ha
OCHOBaHWMU:

a) aHanusa noXapHowm ornacHOCTY 30aHUN;

6) onpegeneHnst YacToTbl peanu3aunmn NoXapoonacHbIX CUTYaLnii;

B) NOCTPOEHUSA nonen onacHblx oakTOPOB NoXxapa 4SS pasfnyHbIX CLeHapueB ero
pas3BUTUS;

) OLEHKW MOCneacTBMA BO3OENCTBUS ONacHbIX hakTOpOoB noXkapa Ha nogen ans
pasfnyHbIX CLleHapueB ero pa3suTus;

A) Hanuuusa cuctem obecneyeHust noxapHom 6e3onacHOCTU 30aHUN.

WHdopmaLums 06 naMeHeHusx:



lMpukazom MYC Poccuu om 12 dekabpss 2011 2. N 749 nyHkm 4 Hacmosuwezo
MPUIIOXXEeHUS U3/TI0XXeH 8 HoesoU pedakuuu, ecmynatowed 8 cusny rno ucmedyeHuu 60
OHel rocsie OHS oghuyuaibHo20 ornybrukoeaHuss Ha3gaHHO20 rpuKasa

Cm. mekem rniyHKma 8 rpedbioyuwiel pedakyuu

4. OnpegeneHne pacyeTHbIX BENMUYMH MOXAPHOro pUcKka 3akni4yaeTcsa B pacyeTte
MHOMBMAOYANbHOMO MNOXAapPHOro pucka Ans nogen, Haxogsawmuxcs B 34aHnun. YncneHHbim
BblpaXXeHMeM WHOMBMOYANbHOIMO MOXAPHOro pUCKa HABMSIETCS YacToTa BO34ENCTBUS
onacHbIX oakTopoB noxapa (aanee - O®PI1) Ha yenoBeka, HaxoAsLWeroca B 34aHUW.
[MepeveHb O®PI1 yctaHOBMNEeH ctatben 9 TexHuyeckoro pernameHTta. PesynbTaTtbl U
BbIBOAbI, MOSIyYEHHbIE MpPW OnNpefeneHMn MOoXapHOro pucka, WCNONb3YTCsa AN
000CHOBaHMS NapaMeTPOB N XapaKTEPUCTUK 34aHUN, COOPYXEHUIN N CTPOEHUI, KOTOPbIE
yunTblBalOTCA B Hactoswen Metoguke.

5. Yactota Bosgenctena O®PI1 onpegenseTca Ona noXapoonacCHOW cuTyauum,
KOTOopas XxapakTepuayetcs Hambonbllen OnacHOCTbI ANSA XWU3HM M 300pOBbSA Ntogen,
HaxoasILWNXca B 3a4aHUN.

6. [Ons uenem HacTosWwen MeTOOMKU WUCMOSb3YITCA OCHOBHbIE MOHATUA,
YCTAHOBIIEHHbIE CTaTben 2 TeXHNYECKOro pernameHTa.

Il. OcHOBHbIe pacyeTHble BeNM4uHbl MHOUBUAYANbHOIO NOXapPHOro pucka

WHdopmaumsi 06 naMeHeHusIx:

lMpukazom MYC Poccuu om 12 dekabpsi 2011 2. N 749 e nyHkm 7 Hacmosuw,e2o
MPUsIOXKEHUSI BHECEHbI UBMEHEHUS, 8CMynaruue 8 cusy rno ucmedyeHuu 60 OHel rocrne
OHSA1 ogbuyuaribHo20 orybrukogaHusi Ha3eaHHO20 rpuKasa

CM. mekcm niyHKkma 8 rpedbidyw,el pedakyuu
7. inguBmngyanbHbI NOXapHbIA pUCK oTBeYaeT Tpebyemomy, ecnu:

Qp<Qp N0

H
roe G . HOPMaTUBHOE 3HAYeHWe WHOUBMAYANbHOrO MOXapHOro pucka,

- -1
Qg=10 6r0;1 )

Qs _ pacyeTHas BefiyMHa MHOMBMUOYAlTbHOMO MOXapHOro pucka.

PacyeTHas BenuvuMHa MOXapHOro pucka B 34aHWU, COOPYXEHUN UNn CTPOEeHUU
onpefenseTca Kak MakcMmaribHOoe 3HayeHwe TMOXapHOro pucka M3 pPacCMOTPEHHbLIX
CueHapues rnoxapa.

Q=max{ Qg 1+ Qg -y |

roe:

Qui pacyeTHas BenmymMHa noXkapHoro pucka ans i-ro cueHapus noxapa;
N - KONMYECTBO PAaCCMOTPEHHbIX CLIEHapUEB Mnoxapa.



CueHapuin noxapa npeacrtaBnsetT cobon BapuaHT pasBUTUS Noxapa C y4eToM
NPUHATOrO0 MecTa BO3HUKHOBEHUSI W Xapaktepa ero passutua. CueHapum noxapa
onpefendeTca Ha OCHoBe fAdaHHbiX 06 O06bEMHO-NNAaHMPOBOYHBIX pPELUEeHUsAX, O
pa3MeLLLEHNM rOploYen Harpyskn n nogen Ha obbvekte. Npn pacyete paccmaTpuBaroTcs
CLeHapuu noxapa, nNpu KOTOPbIX peannsyloTcs Hauxygwume ycrnoBusa ans obecnedeHus
GesonacHocTn nwogen. B kayectBe cueHapveB C HauUXyALWMMW YCROBMAMK MnoXxapa
cregyet paccmaTtpmBaTb CLUEHapuKn, Xapaktepusyemble Haubornee 3aTpyaHEHHbIMU
yCrnoBMAMM 3Bakyauumn nogen n (mnu) Hambonee BbICOKON ANHaAMUKOWN HapacTaHus OPIl,
a MEHHO noxapsl:

B MOMELLEHNAX, pacCYUTaHHbIX Ha eguHoBpemeHHoe npucyTtcTBue 50 n Gonee
YeroBeK;

B cucTemMax MOMELLEHU, B KOTOPbIX M3-3a pacnpoctpaHeHna O[T BO3MOXKHO
ObicTpoe BnokmposaHMe NyTen aBakyaumm (Kopngopos, dBaKyaLMOHHbIX BbIXOO0B U T.4.).
[Mpwn aTOM oyvar noxapa BblOMpaeTcs B NOMELLEHMN Marnoro obbema BONM3n OT 0O4HOro n3
9BaKyaLMOHHbIX BbIXOOOB NGO B MNOMELLEHUM C OOMbLIMM KONMUYECTBOM FOPHOYEN
HarpysKku, XxapakTepusyoLencs BbICOKON CKOPOCTbIO pacnpoCTpaHeEHNA NNaMeHu;

B MOMELLEHNAX U CUCTEMAX NOMELLEHUI aTPUYMHOro TMna;

B CUCTeMax TMOMeLWEHNNn, B KOTOPbIX W3-3a HEeLOCTATOYHOM MPOMYyCKHOM
CMOCOOHOCTM nyTenm 9BaKyauum BO3MOXHO BO3HMKHOBEHME  MPOLOSMKUTENbHbIX
CKOIMSEHUMN NOLCKNX MOTOKOB.

B cnyyasix, korga nepeyucneHHble TWUMbl CLEHapuMeB He OoTpaxalT BceX
ocobeHHoCcTeN 06bekTa, BO3BMOXXHO PaCCMOTPEHNE UHbIX CLIEHAPUEB NnoXxapa.

B nomeweHnn, nmerowem gea n b6onee aBakyauWOHHbIX BbiIXxOo4a, ovar noxapa
cnegyetr pasmMewaTts BONM3M  BbIxO4a, UMelowero Havbosnblyk  MPOMYCKHYH
cnocobHoCTb. Mpn 9TOM OaHHbIN BbIXo4 cyYMTaeTca GNMOKMPOBaAHHBLIM C MEPBbLIX CEKYHA
noxxapa u npu onpeaeneHnun pacyeTHOro BPEMEHU dBaKyauuum He yuuTbiBaeTcs. B
noMeLleHNn C OOHUM 3BaKyauUWOHHbIM BbIXOAOM BpeMs 65IOKMpOBaHUSA BbiXoAa
onpeaensieTcs pac4eToM.

CueHapun noxapa, He peanusyemble NpU HOPMaribHOM peXume IKcnnyaTaumm
obbekTa (TepakTbl, MNOOXKOMM, XpaHEHWe TrOopltYen Harpyskn, He npeayCMOTPEHHOM
Ha3HayYyeHMeM obbekTa 1 T.4.), He paccMaTpMBalOTCS.

WNHdopmaums 06 naMeHeHusx:

lMpukazom MYC Poccuu om 12 dekabpsi 2011 2. N 749 nyHkm 8 Hacmosuweao
MPUIOXKeHUs1 U3/IoXeH 8 Hogol pedaKyuu, ecmynarowel 8 cusy rno ucmedyeHuu 60
OHel rocrne OHS ogbuyuanbHO20 onybriukogaHUsI Ha3eaHHO20 MpuKa3sa

Cm. mekem rniyHkma 8 rpedbidyuwiel pedakyuu

Q.

8. PacyeTHass BenuyunHa nHOnBmnayarnibHoOro roXXapHoro pucka 4 Angd i-ro
CLieHapus no)apa paccunTbiBaeTcs no opmyrne:
QB,i :Qr[,i ’ (17Kan,i) ’ Pnp,i ’ (17P3,i) ’ (liKns,i) (2)
roe:
Q

1 - yacToTa BO3HUKHOBEHUSA noxapa B 34aHUM B TE€YEeHUE roga onpenerndaeTca
Ha OCHOBaHWN CTaTUCTUYECKUX OaHHbIX, NPpUBEOEHHbLIX B MNMPUINOXeHUA N 1 Kk HacToAwWweEN



MeTtoauke. [lpu OTCYTCTBUM cTaTUCTUYeckon MHdopmMauumn AOonycKkaeTca TMpuHMMaTb

-2
Q.=4-10 _
n ANSA KOKOOro 30aHus;
K . y
anl - k03(PPUUNEHT, yUNTbIBAIOLMIA COOTBETCTBME YCTAHOBOK aBTOMAaTU4ECKOro
noxxapotyweHus (ganee - AYI) TpeboBaHMAM HOPMATUBHbBIX AOKYMEHTOB MO MOXapHOM

K . K .
6e3onacHocTn. 3HayeHne napameTpa 2 npuHUMaeTca paBHbiM 1 = 0,9, ecnu
BbINOMHAETCA XOTs Obl OQHO U3 CrieayoLWMX YCIOBUN:

3gaHne obopygosaHo cuctemon  AYI1, cooTteeTcTBylowWwen TpeboBaHUSAM
HOPMAaTMBHbIX JOKYMEHTOB MO NOXXapHoOW 6e30nacHOCTY;

obopynoBaHue 3aaHus cuctemon AYIT He TpebyeTca B COOTBETCTBUM C
TpeboBaHMSAMN HOPMATUBHbBIX JOKYMEHTOB MO NOXapHon 6e3onacHOCTH.

K .
B ocTanbHbIX cniyyasix @ npuHMMaeTCcs paBHbIM HYIHO;

P . .
.l - BEpOATHOCTb MPUCYTCTBUA nogen B 34aHUK, onpegendemaa w3
P =t [ 24 t : -
COOTHOLLUEHUs . dymxul , roe oyl - ppeMs HaxoXOEeHWUs nogen B 30aHUn B
yacakx;

P .
>l - BEpOATHOCTb 3BaKyaLuun Noaew;

Kuai KO (PULMNEHT, y4MTbIBAIOWMA COOTBETCTBME CUCTEMbI MPOTUBOMOXAPHOW
3awmTbl, HanpaBfieHHOMW Ha obecnevyeHne GesonacHoW aBakyauun foL4eN Npyu noxape,
TpeboBaHMSAM HOPMATUBHbLIX JOKYMEHTOB MO noXapHon 6e3onacHoCTu.

WHdopmaumsi 06 naMeHeHusIx:

lMpukasom MYC Poccuu om 12 Oekabpsi 2011 e. N 749 e nyHkm 9 Hacmosuwezao
MpUIIoXXeHUs1 8HeCeHbl U3MEeHEeHUs], ecmyratoujue 8 cusy rno ucmedyeHuu 60 OHel rocrie
OHs oghuyuanbHo20 onybrukoeaHUs Ha38aHHO20 rpuKkasa

CmM. mekcm rniyHKkma 8 ripedbidyw,el pedakyuu

P
9. BeposATHOCTb 3BaKkyaLUn ~ > paccyYUTbIBAOT Mo hopmMyre:

0’8 ) t6n _tp
_ 0,999 T

> 10,999, ecm t, +1,, <08, ut, <6 mun.
0,000, ecm t,>0,8 &, wm t, >6 mun. (3)

,ecmt, <08 4 <t +t wm t <6mun.

t .
rae P - pacdeTHOe Bpemsi 3BaKyauun nogemn, MyH;

b . BpeMsi Havarna aBakyauuu (MHTepBan BPeEMEHN OT BO3HMKHOBEHMUS NoXxapa 40
Ha4ana aBakyauuun ngemn), MuH;

b . BpeEMSA OT Havana noxapa [0 6rokMpoBaHUA 3BaKyaUWOHHLIX MyTen B
pe3ynbTaTe pacnpoctpaHeHuss Ha Hux O®Il1, vmeowmnx npenenbHO OOMycTUMble ONA
nogen 3HadeHnsa (BpemMsi 6noknpoBaHus nyTen aBakyaumm), MyH;

KTK - Bpemsa cyuleCctBOBaHUA CKOMNMeHnn ngen Ha ydacTKax nyTu (ﬂJ'IOTHOCTb
JIOACKOro noTokKa Ha NyTAax saBakyauuun npepblllaeT 3Ha4YeHne 0,5 )



MHdopmaumsa 06 usMeHeHusx:

lMpukazom MYC Poccuu om 12 dekabpsi 2011 2. N 749 e nyHkm 10 Hacmosuw,ezao
MPUIOXKEHUSI BHECEHbI UBMEHEHUS, Cmynarouue 8 cusy rno ucmedyeHuu 60 OHel rocre
OHS ogbuyuarnbHo20 onybriukogaHUs Ha3eaHHO20 rpuKa3sa

Cm. mekem rniyHkma 8 rpedbioyuwiel pedakyuu

10. PacyeTHOe Bpema 3Bakyauuu rnogen & M3 TMOMELWEHUNn n 3[aHun
onpenensieTcsi Ha OCHOBE MOLENMPOBaHNA OBWXEHUS MoAeN A0 BbIXOOa HapPYXy O4HUM
13 cnegyroLwmx cnocodos:

Mo YMNPOLWEHHOW aHanUTUYECKOW MOAENU  OBWXKEHUSA  JOLCKOrO  MOTOKA,
npuBeaeHHon B npunoxeHun N 2 kK HacTosawen MeTtoguke;

no mMaTtemaTU4yeckon MOLEeNnu WHOMBUOYaNbHO-NMOTOYHOIO ABWXKEHUS Nogen u3
3aaHus, npuesegeHHon B npunoxeHnn N 3 K HacTosawen Metoguke;

N0 MMUTAUMOHHO-CTOXaCTUYECKOM MOAENN [OBWXKEHUS  JIIOACKMX  MOTOKOB,
npusegeHHon B npunoxeHnn N 4 K HacToswen Metoaunke.

Beibop cnocoba onpefeneHns pacyeTHOro BpeMeHu 3Bakyaunm nNpon3BoauTcs C
y4yeTom cneumdunyecknx ocobeHHocTeNn 06BEMHO-MNAHMPOBOYHbLIX PELUEeHU 34aHus, a
Takke 0COBEHHOCTEN KOHTMHIEHTA (Ero OAHOPOLAHOCTM) NOAEN, HAXOAALMNXCSA B HEM.

Mpn onpegeneHnn pacyeTHOro BPEMEHU 3BaKyauun Y4YUTbIBAKOTCS [AaHHble,
npuBegeHHole B npunoxeHmn N 5 k Hactoswen MeTtoguke, B YACTHOCTU MPUHLUNGI
COCTaBNEHNSA pacyeTHOW CXeMbl 3BaKyauuu noaen, napameTpbl OBWXKEHUS Jfogen
pasnnyHbIX rpynn MOBUMBHOCTM, a TakKe 3HayeHusa nnowagen ropu3oHTanbHbIX
NPOEKUNN pasfNYHbIX KOHTUHIEHTOB NOAEMN.

11. Bpema Hayana aBakyauuu b onpefenseTca B COOTBETCTBMW C MyHKTOM 1
npunoxeHust N 5 Kk HacToqawen MeTtoguke.

12. Bpemsi 6rokupoBaHusa nyTen aBakKyauum ton BblYMCNSIETCA NyTEM pacyeTa
BpemeHn poctmwkeHmss OPI npenenbHO OONYCTUMbIX 3HAYEHUM Ha SBaKyaLMOHHbIX
NyTAX B pasfMyHble MOMEHTbl BpeMeHu. [lopsagok npoBedeHust pacyeTa U
MatemaTuyeckne Moaenun Onsa onpeaeneHns BpeMeHn 6roKMpoBaHUA NyTen aBakyaumm
onacHbiMu hakTopamn noxapa npueeneH B npunoxenum N 6 kK HacToswen Metoauke.

WHdopmaLmsi 06 naMeHeHusIX:

lMpukasom MYC Poccuu om 12 Odekabpss 2011 2. N 749 nyHkm 13 Hacmosuwezo
MPUIOXKeHUs1 U3/I0XeH 8 Hogol pedaKyuu, ecmyrnarowel 8 cusy rno ucmedyeHuu 60
OHeU rocrie OHA ogbuyuanbHo20 onybriukogaHUs Ha3gaHHO20 rMpuKa3sa

CmM. mekcm rniyHKkma 8 rpedbidywel pedakuyuu
13. KoadppuumeHTt, yunTbiBaOWMIA COOTBETCTBUE CUCTEMbI MPOTUBOMNOXAPHOW
3awmThbl, HanpaBfeHHOMW Ha obecnedyeHne GesonacHoW dBaKyauun fo4en npu noxape,

. K
TpeboBaHNsIM  HOPMATMBHbLIX [OKYMEHTOB MNO MoXapHon 6esonacHocTw, n.3
paccumTbiBaeTcs no opmyrne:

Kn_gzl_(l_Kom'Kcom)'(1_K06H'Kn}13) (4)

roe:

o6n - KOS(pPUUMEHT, Yy4NTbIBAKOLLMW COOTBETCTBUE CUCTEMbI MOXAPHOW



CUrHanmsauumm Tpe6OBaHVIF|M HOPMaTUBHbIX JOKYMEHTOB MO noXxapHom B©e3onacHocTy;

Keoyn . KO (PULMEHT, Yy4YMTbIBAOLLMN COOTBETCTBME CUCTEMbI OMOBELLEHUSA
nogen o noxape wn ynpaereHUsa 3Bakyaumen nogen, TpeboBaHWAM HOPMaTUBHbIX
AOKYMEHTOB Mo noXapHoun 6e3onacHoCTy;

K - y
I3 - kO3PPULMEHT, Yy4MTbIBAIOWMA COOTBETCTBUE CUCTEMbI MPOTUBOALIMHOM
3awmTbl, TPe6OBaHMSAM HOPMATUBHbLIX JOKYMEHTOB MO NoXXapHom 6e3onacHoOCTH.

[MopsiAOK oueHKn napameTpoB K06H, Keovs n K npvBegeH B pasgene IV
HacTosawen MeToguku.

lll. Mopsiaok npoBeAeHUs pacyeTa UHANBMAYaSIbHOMoO NOXapHOro pucka

AHanus noxxapHou onacHoCTU 34aHuA

14. [Ona npoBefeHWa aHanmM3a MNOXapHOM OMacHOCTU ocyulecTernseTca cbop
AaHHbIX O 30aHNN, KOTOPbIN BKIOYAET:

06BbEMHO-NTaHMPOBOYHbIE PELLEHNS;

Tennoguanyeckme xapakTepuCcTUKN orpaxaatomx KOHCTPYKLMA U pa3MeLLeHHOro
obopynoBaHus;

BMA, KONMMYECTBO N pa3MeLLeHne ropoymnx BeLWEeCTB U MaTepunaros;

KONMM4YeCTBO N MecTa BEPOSITHOINO pa3MeLLeHNs nioaen;

CUCTEMbBI MOXAaPHOW CUrHanu3auum n noXxapoTyLleHUd, NPOTUBOALIMHON 3aLUNTbI,
onoBeLLeHNa Nloaen o noxape v ynpasrieHns aBakyaumen nogen.

15. Ha ocHOBaHWUM MOMNYyYEeHHbIX AaHHbIX MPOM3BOOUTCS aHanu3 noXapHowu
OMacHOCTN 34aHN4A, NPU 3TOM YYUTbIBAETCS:

BO3MOXHas AMHaAMMKa pa3BUTUSA Noxapa;

COCTaB U XapaKTepUCTUKN CUCTEMbI NPOTUBOMOXAPHOWN 3aLUUTbI;

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

OnpepaeneHue 4YacToThbl peanu3aunm NoXapoonacHbIX CUTyaLuin

16. YacToTa peanusauum noxapoonacHblX CUTyaUuin onpenensieTcs 4acToTou
BO3HWKHOBEHWUS Mo)apa B 30aHuM B TedeHue roga. Mopsaaok onpegeneHns 4acToThl
BO3HWKHOBEHUS Nnoapa B 3aaHuu npveeeH B pasaene |l HacToswen MeToamku,

MocTpoeHne noneun onacHbIX PakTOPOB NoXapa Ans pas3fuyHbIX CLeHapu1eB ero
pa3BuTus

17. [Ina noCTpOeHUs nonen onacHbIX pakTopoB noxapa NpoBOAUTCHA 3KCNEPTHbLIN
Bbl6Op cueHapua unu cueHapueB MoXapa, MNpu KOTOPbIX OXMAAKTCA Hauxygliuve
nocneacTBnA ANA HaXOOAWMNXCA B 34aHUN NOOEN.

dopMynmpoBKa CLeHapusa pasBuUTUS Noxapa BKroYaeT B cebs crneayoLwmne atansl:

BbI6Op MecTa HaxoXAeHus NepBOHaYasibHOro ovara noxapa v 3aKkOHOMEpPHOCTEN
ero passuTus;



3afiaHve pacyeTHon obnacTtu (Bblbop paccmaTpuBaemon Mpu pacyeTe CUCTEMb
noMeLleHnn, onpeneneHne YyyuTbiBaeMblX NpU pacyeTe 3fIEMEHTOB BHYTPEHHEN
CTPYKTYpPbl MOMELLEHNIN, COCTOSIHUS MPOEMOB);

3aflaHve napamMmeTpoB OKpYyXarLlen cpefbl N HavarnbHbIX 3HAYEHUN NapamMeTpoB
BHYTPW MOMELLEHUMN.

B cooteBetctBUM C npurnoxeHnem N 6 k Hactodwen MeToguke dopmynupyeTcs
MatemaTMyeckad Mofenb pasBuUTUSA noxapa WM NpoBOAUTCA MOAENMpoBaHWE ero
ANHaAMUKN pa3BUTUS.

Ha ocHoBaHMM pe3ynbTaToB pacyeToOB OCYLLECTBISETCA MNOCTPOEHME Monen
onacHbIX )akTOpOB MoXapa M onpeaenseTcs 3HavyeHne BpemMeHn 6NokKnpoBaHna nyTen

aBakyaumn OOl Gon |

OueHka nocneacTBun BO3aeMCTBUA onacHbIX PakTOpoOB NoXapa Ha ngeun ans
pPa3snnyYHbIX CLUEeHapMeB ero pasBuTUs

MHdopmaums 06 n3MeHeHusX:

lpukazom MYC Poccuu om 12 dekabpsi 2011 e. N 749 e nyHkm 18 Hacmosuwezo
MPUIIOXEHUsI BHECEHbI UBMEHEHUSI, ecmynarowjue 8 cusly rno ucmedeHuu 60 OHel rocre
OHS ohuyuanbHo20 ornybrukoeaHUs Ha38aHHO20 rpuKkasa

CM. mekcm rniyHKkma 8 rpedbidyw,el pedakyuu
18. OueHka nocneacTBuMn BO3OEWCTBUSA ONacHbIX (PakTOpPOB Mnoxapa Ha noaen
3aKkn4aeTcs B onpeaeneHnn BeposiTHOCTM 3BaKyaunn nogemn n3 sgaHna npu noxape.
BeposaTHOCTb 3Bakyauuu nwogen onpegensietca no dopmyne (3) Ha ocHoBe
COMOCTaBEHNSA 3HAYEHUIN BPEMEHWN 3BaKyaLuMn NOAEN N BpeMEHN BNOKMpoBaHNA nyTen
9BaKyaumn onacHbiMu doakTopamm noxapa.

[na onpeneneHus pacyeTHOro BPEMEHN 3BaKyauun niogemn & B COOTBETCTBUU C
npunoxeHnsamn NN 2-5 kK HacToswen MeToguke onpegensieTca MoAenb 3Bakyauuu
nogen u3  34aHus, MNpoBOAUTCA MNOCTPOEHME pacyeTHOM CXeMbl 3Bakyauuu U
OCYLLECTBISAETCA MOAeNMpoBaHue aBakyaunm nogen.

19. B cootBetctBUM C pasgenom |l HacTtoswen Metoomkm npoBOAMTCS

ornpeperieHne pacquHon BEJIMYMHLI UHOMBUOYAJTIBHOIO MOXapHOro pucka QB "
cornocrtaBlieHne ee C HOPpMATUMBHbIM 3HaAYeHUEM WUHOUBUOYANIbHOIO MNOXapHOro pucKa

H
Qs
Y4yeT Hannumsa cuctem obecneyeHUs nNoxapHou 6e3onacHOCTU 3aaHUA

20. Hanunuune cuctem obecneveHus noxapHon 6e3onacHOCT 3gaHns y4mMTbiBaeTCs
B COOTBETCTBUU C hopMynomn (4) n nonoxeHnamn pasgena IV HacTodawen Metoguku.

Briok-cxema, nnnctpupyoLwas nopsagok npoBeAeHus pacdeTa nHANBMOyanbHOro
NnoXxapHoro pucka, npegcrasneHa Ha puc. 1.

| Anamnms HO?KapHOTZ OIIaCHOCTUM 3IOaHMA
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Puc. 1. NMopsapok npoBeaeHus pacyeta MHAMBUAYaNbHOro NOXapHoOro pmucka

IV. NMopsagok pa3pabdboTkm AONONMHUTENbHbIX NPOTUBONOXAaPHbLIX MEPONPUATUIN NPU
onpeaenieHNn pacyeTHOM BerIMYMHbI MHAUBUAYaANbHOIO NOXapPHOro pucka

MHdopmaumsa 06 naMeHeHusX:

lMpukazom MYC Poccuu om 12 dekabps 2011 e. N 749 nyHkm 21 Hacmosuwezo
MPUIIOXXEeHUSI U3/I0XKeH 8 HogsoU pedakuuu, ecmynarowel 6 cusny rno ucmedyeHuu 60
OHel riocrie OHA ogbuyuanbHo20 onybriukogeaHUss Ha3eaHHO20 MpuKa3sa

CmM. mekcm rniyHKkma 8 rpedbidyw,el pedakyuu
21. B cny4yae, ecnn pacyeTHas BenuyMHa WHAWBUAYANbHOIO MOXaPHOro pucka
npesblllaeT  HOPMaTMBHOE  3HayeHWe, B  34aHUM  criegyeT  NpegycMoTpeTb
OOMOSNHUTESNbHbIE MNPOTUBOMNOXAPHbLIE MEPONPUATUS, HaMpPaBfiEHHbIE HA CHWXEHUe
BENMNYMHbI NOXAaPHOro pucka.
K uncny npoTMBOMOXAPHbLIX MEPOMNPUSATUA, HanpaBfiEHHbIX Ha CHWXEHUE
BESTMYNHBLI MNOXAPHOro pUcka, OTHOCATCS:
NPUMEHEHNE LOMNONTHUTENbHBLIX OOBEMHO-MMAHMPOBOYHLIX PELUEHUA U CPEaCcTB,
obecneumnBaroLLmMx OrpaHNYEHNE pacnpoCTpaHEHUs NoXxapa;
YCTPOMCTBO AOMNOSTHUTENbHbIX 3BaKyaUNOHHbIX MyTEN U BbIXOLOB;
YCTPOMCTBO CUCTEM OMOBELLEHUS Mogen O noxape W ynpasneHus aBakyaumen
nogen NoBbILLEHHOMO TUNa;
opraHusauusi N03TanHoOM dBaKyaunu nioaen n3 3gaHus;
NPUMEHEHNE CUCTEM NPOTUBOABIMHOWN 3aLUNTLI;
YCTPOMCTBO CUCTEM aBTOMATUYECKOro NOXapOoTYyLUEHWS;
orpaHM4yeHne KonuyecTBa nogen B 30aHUM OO 3HA4YeHUn, obecneudmBaroLmx
6e30MacHOCTb NX 3BaKyauun U3 3gaHus.
OPPEKTUBHOCTL  AOMOSNTHUTENMBHBIX MPOTUBOMOXAPHBIX MEPONPUATUA  OOSMKHA
noaTBEPXOAaTbCA MNOBTOPHbLIM PacYeTOM BESIMYMHbI MHOUBUAYANBbHOIO NOXapHOro pucka.
MHdopmaumsa 06 nsmeHeHusx:
lMpukazom MYC Poccuu om 12 dekabps 2011 e. N 749 nyHkm 22 Hacmosuw,ez2o
MPUIOXeHUs1 U3/I0XKeH 8 HoeolU pedakyuu, ecmynatowel 8 cusniy rno ucmedyeHuu 60
OHel riocrie OHA ogbuyuanbHo20 onybriukogaHUss Ha3gaHHO20 MpuKa3sa

Cm. mekem rniyHkma 8 rnpedbioyuw,el pedakuyuu
22. Od®DOEKTUBHOCTb KaXAOro W3 MEPEYUCNEHHbIX Bbile MNPOTUBOMOXKAPHbIX

MepOl'IpI/IFITI/II7I onpepgerndeTcd CTeneHbio BIINAHUA Ha MNapaMeTpbl tp , tﬁﬂ, tH3, a and
CUCTEMDbI ﬂO)KapHOI7I ChrHanm3auumn, ﬂpOTI/IBOﬂ,bIMHOVI 3ainTbl 1 CUMCTEMbBI ONOBELLEeHUA

niogen npu noxape wu ynpasreHUst 3Bakyaumen niogen Takke napameTtpamMmiu K06H,
Keovs " KHJB_

K K, =08
3HaveHune napameTpa ©°°%!' npuHMMaeTcsa paBHbIM - °OH! , €CITN BblINOJIHAETCA
X0Ts1 Obl OAHO 13 cnegyrwnx yCJ'IOBI/IIzZ



3naHMe 006opyaOBaHO CUCTEMOW TMOXapHOW CUrHanuMsauuMu, COOTBETCTBYHOLLIEN
TpeboBaHNAM HOPMaTUBHbBIX JOKYMEHTOB MO MoXXapHoi 6e30nacHoCTY;

060py0OBaHNSA 3[0aHUSA CUCTEMOW MOXAPHOW CurHanusauum He TpebyeTca B
COOTBETCTBMM C TPeBGOBaHNAMU HOPMATUBHBIX JOKYMEHTOB MO NOXapHOoWN 6e30MacHOCTy.

B ocTanbHbIX crnyyasix Koo, NPUHUMAETCA paBHbIM HYIO.

23. lNpnmMmeHeHne B KadecTBe AOMOMHUTESIBHONO NPOTUBOMOXAPHOIO MEPONPUATUSA
00bEMHO-NMAHNPOBOYHbIX PELIeHMA W CpeacTB, obecneunmBalWMX OrpaHUYeHue
pacrnpocTpaHeHus noxapa, AOOCTUraetcsas obecneyYeHMeM HOPMUPYEMbLIX Mpeaenos
OFHECTOMKOCTU W TMOHWKEHHOW MOXAPHOW ONaCHOCTU OBMIMLOBOYHBIX CTPOUTESbHbIX
MaTtepuarnoB, WUCMOMb3yeEMbIX B OrpaKgaroLlnx KOHCTPYKUMAX MOMELLEHUS, B KOTOPOM
Haxo4UTCA BEPOSTHbLIN o4ar noxapa.

CTeneHb BAUSAHMA OaHHOrO AOMOSHUTESNBHOIO MPOTMBOMNOXAPHOIO0 MEepPONpPUATUA

t
Ha OWHaMUKY pacrnpoCcTpaHeHUA noxapa n, cCoOoTBeTCTBEeHHO, 3Ha4YeHUe napamMeTpa 61

onpegensieTca nNyTeM NpPOBEAEHUS TMOBTOPHOIO pacyeTa % nocre BHecenus
COOTBETCTBYIOLLNX NUBMEHEHUIN B CXEMY 0O BEMHO-MNAaHNPOBOYHbIX PELLEHNI 30AHUS.

24. Tlpn nNpUMEHEeHWM B KayecTBe [AOMONHUTENbHOrO MNPOTMBOMNOXaPHOro
MEepONPUSATUS YCTPOMUCTBA AOMOSNTHUTENbHbLIX 3BaKyaLUMOHHbIX NYTEN 1 BbIXOAOB cneayeT

BbIMOSMIHUTL  MOBTOPHbIA  pacyeT MO OueHKe napamMmeTpa b , C yyeToM
OTKOPPEKTUPOBAHHbLIX 06 bEMHO-MNAHNPOBOYHBIX PELLEHMA.
WHdopmaumns 06 naMeHeHusx:
lNpukazom MYC Poccuu om 12 dekabpsi 2011 2. N 749 e nyHkm 25 Hacmosuwezo
MPUIOXEHUS BHECEHbI UBMEHEHUS, CMynarouue 8 cusy rno ucmedyeHuu 60 OHel rocrne
OHs oghuyuanbHo20 onybruKkoeaHUs Ha38aHHO20 rpuKasa

Cm. mekcm riyHkma 8 ripedbldywel pedakyuu

25. lpn nNpyMEeHeHUM B KayecTBe [OOMNOSTHUTENBbHOrO MNPOTUBOMOXAPHOMO
MEeponpuATUS YCTPOMCTBA CUCTEMbI OMOBELLEHUA Mgen O noxape W ynpasreHus
9BaKyauuen ngen MNoBbILWEHHONO Tuna cnegyeT BbINOMHUTE MOBTOPHLIM pacyeT no

oLieHKe napameTpa b ¢ y4yeToM MnepepacrpeneneHms NoTOKOB 3BaKyMpPYHOLLMXCS WU
N3MEHEHNsI CXEMbl 3BaKyaLun B 3aBUCUMOCTU OT CLiEHapUeB BO3HWKHOBEHUS U pa3BUTUS
noxapa W, COOTBETCTBEHHO, anroputMa (YHKLUMOHUPOBAHUS CUCTEMbI OMOBELLEHUS
nogei o noxape 1 ynpasreHnemM aBakyauun niogen.

3HayeHne napameTpa Keovay NPUHUMAETCS pPaBHbIM Keoyi=08 , ecnu
BbINOSTHSAETCA XOTA 6bl 0QHO M3 CneayoLnX YCIIOBUNA:

3gaHve obopyaoBaHO CMCTEMOM OMOBELLEHWSA MOOEen O MnoXape W ynpaBrieHus
9BaKyaumen niopen, CooTBETCTBYHOLWEN TpeboBaHUAM HOPMATUBHBLIX AOKYMEHTOB MO
nokapHon 6e3onacHoCTy;

obopyaoBaHue 34aHuMs CUCTEMOW OMOBELLEHUST Mogen O noXape U ynpaereHus
9BaKyaumen nwogen He TpebyeTrcsa B COOTBETCTBUM C TpeboBaHUAMM HOPMATUBHbLIX
AOKYMEHTOB Mo noxapHoun 6e3onacHoCTMw.

Keoyai y
B ocTanbHbIX crydasx ' MPUHMMaeTCcs paBHOW HYIIO.

WHbopmaLmsi 06 n3MeHeHusIX:

lNpukazom MYC Poccuu om 12 Oekabpsi 2011 2. N 749 8 nyHkm 26 Hacmosuwez2o



MPUIOXXEeHUs BHECEHbI UBMEHEHUS], ecmynrnatouue 8 cusny rno ucmedyeHuu 60 dHel nocrie
OHS ogbuyuarnbHo20 ornybriukogaHUs Ha3eaHHO20 rpuKasa

CmM. mekcm rniyHkma 8 ripedbidywel pedakuyuu
26. BnunaHue cuctembl NPpOTUBOALIMHOM 3alUUTbl HAa YPOBEHb OOECNEYEHHOCTU
Ge3onacHoM 93Bakyauuu nogen npu noxape oueHMBaeTcsl MNOCpenCcTBOM pacdeTa

3Hauenns o1 ¢ YY4ETOM TEXHUYECKUX XapaKTEPUCTUK NMPUMEHSIEMOrO BEHTUISILMOHHOMO
obopyaoBaHUS NPOTMBOALIMHOM 3awuTbl. [logbop napaMeTpoB BEHTUNSALMOHHOMO
o6opyaoBaHUS OCYLLECTBNSETCSA B COOTBETCTBUM C HOPMATUBHbIMW AOKYMEHTaMWU MO
noxxapHon 6esonacHocTn. MNpu 3TOM ANS BbINOSHEHWUS] PacyeToB criedyeT MPUMEHSITb
30HHYIO (30HanNbHY) UN NONEBY MOAENN.

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

BbIMOSHAETCA XOTS 6bl O4HO U3 Creayowmnx YCOBUN:

3gaHne obopyaoBaHO CUCTEMOW MNPOTMBOABLIMHOM 3alUMTbl, COOTBETCTBYHOLLEN
TpeboBaHMAM HOPMATUBHbBIX AOKYMEHTOB MO NoXapHon 6e30nacHOCTY;

obopynoBaHua 34aHUS CUCTEMOM MNPOTMBOABLIMHOM 3awuTbl 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 3gaHMM OO0 3HAYeHUKn, obecnedmnBaroLmx
6e30nacHOCTb WX 3Bakyauun U3 34aHUS NpyM NoXape, yYuTbiBaeTcss MNOCPeacTBOM

t
NOBTOPHOroO pacyeTa 3Ha4eHus napameTpa P npu CYLLECTBYOLLMX

OOBEMHO-MMAHMPOBOYHBIX  PELUEeHUAX W OfPaHUYEHHOM  3HaYeHUW  KorimyecTBa
9BaKyMPYOLLMXCS Npy noxape.

28. [1na nony4eHns NCXOOHbIX AaHHbIX, HEOBX0aMMBbIX OS5 NPOBEEHNSA pacHeTOB,
npeayCcMOTPEeHHbIX HacToswen MeTogukon, cregyeT UCNoNb3oBaThb CApaBOYHbIE
MCTOYHMKM MHPOPMaLMK 1 MPOEKTHYIO OKYMEHTALNIO 34aHUS.

* CobpaHue 3akoHogaTtenbctBa Poccuickon ®epepaumm, 2008, N 30 (vactb I),
cT. 3579.

WNHdopmaLums 06 naMeHeHusx:

lNpukazom MYC Poccuu om 12 Odekabps 2011 ea. N 749 Hacmoswee rnpuroxeHue
U3/10)KEHO 8 HOBOU pedaKyuu, ecmynarowed 8 cusy rno ucmedyeHuu 60 OHel nocre OHS
oguyuarnbHo20 ornybrukogaHusi Ha38aHHO20 rpuKasa

Cm. mekem ripurnoxeHusi 8 rpedbidywed pedakyuu
MpunoxeHne N 1
K NyHKTY 8 MeTOoAMKN

Ctatnctuyeckme gaHHble 0 HaCTOTe BO3HUKHOBEHUS noxapa B 34aHNAX

C U3MeHeHNAMU 1 [ONOSTHEeHUSAMMU OT:

12 nekabps 2011 r.

N n/n | HaumeHoBaHve 30aHus | YacToTa BO3HWKHOBEHMS MoxapaB |




Te4yeHne roga

=

2

3

Ob6weobpa3oBaTenbHble
yypexaeHusa (wkona,
LUKONa-UHTepHaT, AeTCKUA OOM,
nmuen, NrMmMHasng, Konneox)

1,16-10 2

YypexneHust HayanbHoro
npodeccrmoHanbHoro obpasoBaHus
(NpoheccnoHanbHoe TexHNn4eckoe
yuynnuue)

1,98-10

YupexaeHusi cpegHero
npodeccrmoHanbHoro obpasoBaHus
(cpeaHee cneunanbHoe yyebHoe
3aBefieHune)

269-10 2

Mpoyne BHELKONbHbIE U AeTCKUE
yypexaeHus

15210 2

[leTckne 0340poBUTENbHbIE Nareps,
neTHWe AeTCKue aayu

1,26-10

CaHaTopun, ooma OTAbIXa,
npodonnakTropum

299-10

AmOBynaTtopuu, NONUKITMHUKMW,
ancnaHcepbl, MeanyHKTbI,
KOHCYynbTaumu

88310 °

MpeanpuaTns PO3HUYHON TOPrOBIN:
yHMBEpPMaru, NpoMToBapHble
MarasuHbl; YyHUBEpPCaMbl,
NPOOOBONbCTBEHHbIE MarasuHbl;
MarasuHbl CMeLlaHHbIX TOBApOB;
anTeku, anTeyHble Napbku; Npoyne
30aHus TOProenu

203-10 2

MpeanpmnaTnsa pbiIHOYHOW TOProBNK:
KpbITbl€, ONTOBLIE PbIHKK (13 34aHWN
CTauMOHapPHOW NOCTPONKN),
TOProBble NaBUbOHbI, KNOCKMU,
napbku, nanaTkn, KOHTENHEPbI

1,13-10 2

10.

Mpeanpuatns obLiecTBEHHOro
nUTaHus

38810

11.

[floCTUHUUbI, MOTENU

2,81-10

12.

CnopTUBHbLIE COOPYXEHUS

1,83-10

13.

KnyGHble 1 KynbTypHO-3penuLHble
yyYpexaeHus

6,90-10

14.

BubnuoTteku

1,16-10 3

15.

Myseu

1,38-10

WHdopmaLums 06 naMeHeHusx:




lNpukazom MYC Poccuu om 12 Oekabpsi 2011 e. N 749 8 Hacmosiuwee npurioxeHue
B8HECEHbI U3MEHEHUs, ecmyrnaruwue 6 cusry rno ucmedyeHuu 60 OHel rocrie OHSA
oguyuanbHo20 ornybnukoeaHusi Ha38aHHO20 rpuKasa

Cm. mekem ripurnoxeHusi 8 rnpedbidywed pedakyuu
MpunoxeHune N 2
K NyHKTY 10 MeToAuKN

YnpolueHHas aHanuTu4yeckasa moaenb ABMKEHUA NIOACKOro NoToka (onpeaeneHve
pacyeTHOro BpeMeHu 3aBaKyauuu nogen u3 noMmewweHMn u 3gaHum no pacyeTy
BpeMeHN ABUXKEHUS OQHOIo UITU HECKOJNbKUX NIOACKMX NOTOKOB Yepes
3BaKyaLUMOHHbIe BbIXOAbl OT Haubonee yaaneHHbIX MeCT pa3MeLlleHus naen)

C M3MeHeHNAMU 1 JONOJTHEeHUSAMMU OT:

12 pekabps 2011 r.

PacyeTHOoe BpemMa 9Bakyauuu nwogen & M3 TMNOMELWEeHMn U 30aHUNn
yCTaHaBMMBaETCA MO pacyeTy BPEMEHU OBMXEHUS OLHOI0 WU HECKOSTbKUX JTHOLCKUX
NOTOKOB 4Yepe3 3BaKyauWOHHble BbIXOAbl OT Hambonee yaaneHHbIX MeCT pasMeLleHus
nogen.

[Mpwn pacyeTe BecCb NMyTb ABWMXEHUS NIOACKOro NOTOKa noapasgendeTca Ha y4acTKu

(npoxoad, Kopuaop, ABEPHOM NpoeM, NECTHUYHbIA MapLl, TamOyp) ANMHON l N LUNPUHOW

5.
i . HavanbHbiMM y4dacTkamu SBRSIIOTCA Npoxodbl Mexay pabouMMmym  MmecTamu,

obopyaoBaHueMm, pagamun Kpecesn u T.n.

Mpn onpefeneHnn pacyeTHOro BpPEMEHU 3dBaKyauun NAEN OAUHY U LWMPUHY
Kakgoro yyacTtka nyTu aBakyauum Ans NpoekTupyeMbiX 34aHUA NPUHUMAIOT MO MPOEKTY,
a Ons MOCTPOEHHbIX - MO aKTUYECKOMY MNONOXEHU0. OAnHY NyTU MO NECTHUYHbIM
MapLiam, a Takke no naHgycam u3mepsitoT no AnuHe mapwa. OnuHy nytv B ABEPHOM
npoemMe NpPUHMMAalOT paBHOW Hynto. [1poem, pacnonoXXeHHbI B CTEHE TonwmnHon 6onee
0,7mM, a Takke TamMbyp cnegyer cuuMTaTtb CaMOCTOATESNbHbIMW  y4aCcTKaMmu

l.
rOPMU30OHTarbHOrro NyTn, UMELWNMN KOHEYHYIO ONNHY .
-t
PacueTHoe BpemMma osBaKkyauunn nwogen P cnegyet onpegendtb Kak CyMMy

t
BPEMEHW ABMKEHWS NIOACKOrO NOTOKA MO OTAENbHbLIM y4acTkam nyTn | no dopmyne:

L=ttt o gy

roe b BpeMs OBWXEHUS JI0ACKOro NnoToka Ha nepBOM (HavaribHOM) y4yacTke,
MWH;

tl, t2, t3, b . BpemMs OBWXEHUSA NI0ACKOro NoToka Ha KaXkaoM M3 crnegyroLlmnx

nocne NepBoro y4acTka nyTu, MUH.

BpeMFl ABWXEeHNA JIOACKOro TroTOKa MNno nepBoMy Yy4dacTKy nMyTu ti , MWUH,

paccuynTbIBaloT No popmyrne:



Il
t1: —
Vit (m2.2)

I
roe 1 - onuHa nepBoro yvacTtka nyTu, M,

Vi CKOPOCTb ABWXEHUS NOACKOro NoToKa No ropnu3oHTaribHOMY NyTW Ha NEPBOM
yyacTtke, M/MuH (onpegensietca no tabnuue M2.1 B 3aBUCMMOCTU OT nfioTHOCTH D).

D
[MNOTHOCTL OOHOPOAHOrO JMACKOrO MNOTOKAa Ha MNepBOM y4yactke nytm 1
paccunTbIBalOT Mo oopmyne:
N, -f
1
Il'sl
, (M2.3)
Nl ~ .
roe - YUCIOo NIAEN Ha NepBOM y4yacTke, Yern.;
. 2
f - cpegHsas nnowagb rOpU3OHTaNbHOWM NPOEKUMM YerioBeKa, M"/4en. ,

NpUHMMaemMas B COOTBETCTBUM C NYHKTOM 6 npunoxeHna N 5 K HacTodwen MeTtoauke;
FTAPAHT:
Mo-Buanmomy, B TekcTe npeablayuiero absaua gonyweHa onedaTka. Mimeetcs B Buay
NYHKT 4 npunoxeHmsa N 5

01 . LUMPMHA NEPBOro y4acTka NyTu, M.
Y
CkopoCTb 1 OBWXEHMS NOACKOro MoToka Ha yvacTkax MyTu, cregyrolmx nocre
nepBoro, nNpuHMMatroT no Tabnuue M2.1 B 3aBUCUMOCTU OT UHTEHCUMBHOCTW ABWXEHMS
MIOACKOro NOTOKa MO KaXXgoMy M3 3TUX YYacTKOB NMyTW, KOTOPYK BbIYUCHAIOT ANS BCEX
y4yacTKoB MyTW, B TOM YnCNe U ANs ABEPHbIX NPOeMOoB, Mo hopMyrne:

_ Gy 0,
i~ S.
: , (M2.4)
roe Si, %1 . LUMPMHA paccMaTpMBaEeMOro i-ro U NpeaLwecTBYOLWEero emy y4yactka
nyTn, m;
G %1

- MHTEHCMBHOCTM OBWXEHUS NMOACKOro NoToka Mo paccmaTpuBaemMomy i-my
M NpealwecTByOLWEMY YyyacTkaM MyTWU, M/MUH (MHTEHCUBHOCTb [OBWXXEHWUS TOACKOro

NnoToKa Ha NepBOM y4yacTke nyTu G onpegensietcs no tabnuue M2.1 No 3Ha4YeHuto Dl,
yCcTaHoOBNeHHoMY no gopmyne (M12.3)).

Ecnu 3HayeHune qi, onpegensiemoe no cgopmyne ([M2.4), MeHbLUE NN paBHO qmaX,

TO BpeMsi ABWKEHUS MO y4acTKy nyTu G , MVH, paBHo:



t.=

V.

i (M2.5)

npu 3TOM 3HAYEHUS qmaX, M/MWH cnegyeT NpMHUMAaTb PaBHbIMU:
16,5 - A4ns ropusoHTasnbHbIX NyTEN;
19,6 - ons oBEpPHbIX MPOEMOB;
16,0 - onga necTHUUbl BHAU3;

11,0 - onsa NnecTHULbI BBEPX.

Ecnun 3HayeHune qi, onpegeneHHoe no cgopmyne (MM2.4), 6onble Umax 1o LUNPUHY

5.
i paHHOro y4vacTka nyTM crnegyeT yBenuuMBaTb Ha Takoe 3HadeHwe, NMpu KOTOPOM
cobnogaeTca ycnosue:

G4i=%max  (M2.6)

Mpn HEBO3MOXHOCTM BbINONHeHUs ycrnosust ([12.6) MHTEHCUMBHOCTb M CKOPOCTb
OBWXEHNA NIOACKOro NOTOKa MNo y4yacTKy i onpeaensatoT no tabnuue M2.1 npu 3HavyeHun
D=0,9 n 6onee. Npun aTom crneayeT yunmTbiBaTb BPEMS 3a4€PXKKN ABMKEHNA Nogen n3-3a
obpasoBaBLLErocsi MX CKOMMEeHUsl, B COOTBETCTBUM C MNyHKTOM 4 npunoxeHns N S K
HacTosawen Metoguke.

Tabnwuua NM2.1

MHTEeHCMBHOCTb n CKOpPOCTb ABMXEeHUA NIACKOro noToKa Ha pa3HbIX y4YacTKax

nyTe|7| dBaKyauuu B 3aBUCUMOCTU OT NJIOTHOCTU

[MnotHo | opu3oHTanbHbLl | [BEpHOM JlecTHMUa BHU3 JlecTHuUa BBEpX
CTb N NyTb npoewm,

notoka | Ckopo | HTeHC | nHTeHcuBH | Ckopoc | MIHTeHcmBH | Ckopo | HTEHCUBH

D, CTb NBHOCT OCTb q, Tb OCTb q, CTb OCTb (q,
M2/m2 V, bd, M/MWH V, M/MWUH V, M/MWUH
V/IMUH | M/MWH M/MWH M/MWH

0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 50 50 100 50 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53
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




Gonee | | | | | | |

NMpumeyaHue - NHTEHCMBHOCTb ABMXEHUS B ABEPHOM Npoeme Nnpu NiIOTHOCTU NOTOKa
0,9 n 6onee paBHas 8,5 M/MVH, yCTaHOBNEHa ANA ABEPHOrO Npoema WupuHon 1,6 m u
bonee, a Npy ABEPHOM NpoeMe MeHbLUEN LUMPUHbI UHTEHCMBHOCTb ABWXEHUS cnegyeT
onpegenstb no dopmyne q = 2,5 + 3,75 x genvra.

6:’-7

5:’-1

1 — HagaJio yqacTka 1

Puc. I12.1. CiistHue MOOCKHNX IOTOKOB

Mpu cnusaHuUKM B Havane i-ro y4dacTtka gByx u 6onee noackux notokos (puc. M2.1)

MHTEHCUBHOCTb OBWMXEHUA Gi , M/MWH, paccynTbIBaAkOT NO q)opmyne:

Zqi—l'si—l
qi: 8i

,(M2.7)



roe Gi-1 . WHTEHCUBHOCTb ABWXEHUS NI0ACKUX MOTOKOB, CIMBAKLWMXCA B Havane
I-ro yyacTka, M/MUH;

=1 - WMpurHa y4acTKOB NyTU CIINSHUS, M;
5.
| - lWKMpuHa paccMaTpUBaeMOro y4yacTtka nyTu, M.

Ecnun 3HavyeHune qi, onpegeneHHoe no gopmyne (M2.7), 6onble nax | 10 LUMPUHY

O:
' JaHHOro y4actka nyTu crnegyet yBenuymBaTtb Ha TaKoe 3HadeHue, 4YTOObI

cobnioganocb ycnosue (IM2.6). lNpu HEBO3MOXHOCTM BbiNofHeEHUA Yycnosus ([12.6)
WHTEHCUBHOCTb M CKOPOCTb ABWKEHMUS NIOLACKOro NOoTOKa MO y4acTKy i onpeaensioT no
Tabnuue M2.1 npn 3HayeHum D = 0,9 n Gonee. MNpu 3TOM crnefyeT yuuThiBaTb BpeMs
3aQepXKKn OBMXEHNSa nogen ns-za obpasoBaBLUErocsl UX CKOMMEHUs B COOTBETCTBUM C
npunoxeHnem N 5 K HacToswen MeToauke.

WHdopmaumns 06 naMeHeHusx:

lNpukazom MYC Poccuu om 12 Oekabpsi 2011 e. N 749 e Hacmosiwee npuroxeHue
8HeceHbl U3MEHeHUs, ecmynaruwue 8 cusy no ucmedyeHuu 60 OHel rocrie OHA
oguyuansbHo20 ornybrukoeaHuUsi Ha38aHHO20 rpukKasa

CM. mekcm ripunoxeHus 8 rnpeodbiOywelt pedakyuu
MpunoxeHne N 3
K NyHKTY 10 MeTOAMKHN

MaTtemaTuyeckasa Mogenb MHAUBUAYANbLHO-NOTOYHOrO ABUXEHUA Nogen us3
3aaHuA

C U3MeHeHNAMU 1 [ONOSTHEeHUSAMMU OT:

12 pekabps 2011 r.

PacueTHOe Bpems aBakyaumm nogen 13 30aHus YCTaHaBNMBAETCS MO BPEMEHMU
BbIXO4a W3 HEro NocnegHero YenoBeka.

Mepen Havanom MOAENUPOBAHUA Mpouecca 9BaKyauun 3agaeTca  Ccxema
9BaKyaLMOHHbIX NyTen B 34aHMW. Bce 3BaKkyaUMOHHble MyTWU NOApas3gaensioTca Ha
9BaKyaLMOHHble Y4acTKM OSIMHOM a U wupuHon b. [nuHa mn wnpuHa kaxgoro yyacTtka
nyTM 9BakyauuMm Ans NpoekTUpyemMblX 340aHUA MPUHUMAKOTCA MO NPOEKTy, a Ans
NOCTPOEHHbIX - NO (PakTUYECKOMY MOMOXEHUI0. [nuHa Nyt No NEeCTHUYHLIM MapLuam
namepsieTcs no gnuHe mapwa. nuHa nytm B ABEPHOM MNpoeme MPUHMUMAaETCs paBHOW
HYM0. OBaKyaUMOHHbIE Y4aCTKM MOryT OblTb rOPU3OHTamNbHbIE U HaKMOHHbIE (fleCTHUUA
BHWU3, NeCTHULA BBEPX MU NAHOYC).

3a rabapuTbl YyenoBeka B nnaHe NpuvHMMaeTcs annunc ¢ pasmepamu ocent 0,5 m
(wupnHa yenoseka B nnedvax) u 0,25 m (ToNwmHa YyenoBeka). 3agatOTCca KOOPAUHATLI

X
KaXXOoro 4enoseka ' - pacCcTodHuMe OT UeHTpa annunca OO0 KOHua 3dBaKyauWMOHHOro

y4yacTka, Ha KOTOpPOM OH HaxoauTcs (puc. 13.1).

KoopauHaTbl KaXgoro YeroBeka i B HauyanbHblI/i MOMEHT BpeMeHU 3afatoTcsl B
COOTBETCTBMM CO CXEMOW paccTaHOBKM fntofel B nomelleHusx (pabouve mecta, mecta



ANs 3puTenen, cnanbHble MecTa U T.Mn.). B cny4ae oTcyTCcTBUSA Takmx AaHHbIX, HAaNnpumMep
AN MarasvHOB, BbICTaBOYHbIX 3aroB M ApYyroe, [AonyckaeTcs pasMellaTtb noaen
paBHOMEPHO MO BCEW NMoLllaan NOMELLEHUS C YY4ETOM PacCTaHOBKN TEXHOMOrMYecKkoro

obopynoBaHus.
KoopanHata kaxxgoro 4enoBseka B MOMEHT BpeMeHu t onpegenseTca no oopmyne:

Xi(t):xi(t—At)_Vi(t) At M, (M3.1)

roe Xi(t_At) - KOopAuWHaTa i-ro YenoBeka B NpeablayLniA MOMEHT BPEMEHU, M;

Vit ,
'( ) - CKOPOCTb i-ro YenoBeka B MOMEHT BpemMeHu t, M/c;

At _ npomexyTok BpeMeHw, C.

& 3

i2

\ 4 B’
0 X, )gzx} X, Xo Xe X, >
X

Puc. I13.1. KoopauHaTHas cxeMa pasMellieHus JIIoAeH Ha ITyTIX
3BaKyaluu

. Vit
CkopocTb i-ro 4enoseka '() B MOMEHT BpemeHu t onpegenserca no
Tabnuue M2.1 npunoxenna 2 Kk MeTtoamke B 3aBUCUMOCTU OT JlOKanbHOW MNIOTHOCTU

Dit
NOTOKa, B KOTOPOM OH OBUNXETCA, '( ) M Tna sBakyauMOHHOIo y4acTKa.

JlokanbHasa NfOTHOCTb Di(t) BblYNCNAETCA NO rpynne, CoCTosWen 13 n YernoBsek,
no goopmyrne:



D(t)=(n(t)=1) /(b Ax) \2/n2 ,(N3.2)

rae n - KoM4ecTBo Moaen B rpynne, 4YernoBek;

. 2
f - cpeaHsas nnowlaab ropn3oHTanbHOM Npoekumn Yenoseka, M ;

b - WnprHa 3BaKyaLMOHHOrO y4YacTka, M;
AX' . pa3HOCTb KOOpPAMHAT MOCHEAHEro 1 NEPBOrO YerioBeKa B rpynne, M.

Ecnu B MOMEHT BpeMeHM t KoopauHaTa ueroBeka i t) , onpegeneHHas no
dopmyne (IM13.1), cTaHeT oTpULATENBLHOM - 3TO O3HAYaeT, YTO YeroBeK AOCTUM rPaHuLbI
TEKyLLEero 9BakyauMOHHOro y4acTka U OOSMDKEH NEePENTU Ha cneayowmin 3BakyaunoHHbIN
y4acToK.

B atom cnyyae koopguHata 3TOro 4erioBeka Ha cnegyrowem 3dBaKyauuOHHOM
y4yacTke onpegensercs:

xi(t):[xi(t—dt)_vi(t)'dt] +a;—l; M, (M3.3)

x;(t—dt)

roe - KoopAauHaTa i-ro Yenoeeka B npeablayLUUn MOMEHT BPEMEHW Ha

(j-1) 9BaKyaLMOHHOM y4acTKe, M;

Vit : .
(t) . CKOpPOCTb i-ro 4yernoBeka Ha (j-1)-oMm 3BaKyauUMOHHOM Yy4acTke B MOMEHT

BpemMeHn t, M/c;
a; .
I - AnuHa j-ro aBakyaumnmoHHOro yyacTka, M;

i KoopauvHata MecTa CnusHus j-ro 1 (j-1)-ro 9BakyauMOHHbIX YYacCTKOB -
paccTosiHMe OT Hayana j-ro 9aBakyauMOHHOro yvacTtka A0 MecTa CnusHus ero ¢ (j-1)-bim
9BaKyaLMOHHbIM Y4aCTKOM, M.

KonnyecTBo ntogen, nepexogsawmx ¢ 04HOro aBakyalmoHHOro yyactka Ha gpyrov B

eauHMLY BpeMeHW, onpeaensieTcs NponyckHOM CNoCOBHOCTLIO BbiIxoda C ydacTka Qi(t

Qt)=q{t)- c;-dt/(f-60) o (N3.4)

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

“j - luMpuHa BbIXOAA C j-ro 9BaKyaLMOHHOrO yyacTKa, M;

dt - npoMexXyToK BpeMeHW, C;

5 2
f - cpegHsAs nnowanb ropu3oHTanbLHOM Npoekunn Yenoseka, M

MHTEHCMBHOCTb ABWXKEHUSI Ha BbIXOAE C j-T0 3BaKyaUMOHHOro yyacTtka qi(t) B
MOMEHT BpeMeHU t onpegensaeTcs B 3aBUCUMOCTM OT MAIOTHOCTWU NIOACKOrO MOTOKa Ha
9TOM y4yacTke DVJ(t).

. Dvit

[MNOTHOCTb NIOACKOrO MOTOKA Ha j-OM 3BaKyaLMOHHOM Y4acTke J( ) B MOMEHT

BpemMeHu t onpeagenseTca no dgopmyne:



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

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

f - cpegHsas nnowanb ropu3oHTanbHON Npoekumn Yenoseka, M ;
% - gnWHa j-ro aBaKyaLMOHHOTO y4acTka, M;

b :
J - WmMpunHa J-ro 3aBakyauMoHHOro y4yacTka, M,

dt - npoMeXXyToK BpeMEHMU, C.
B MomeHT BpeMeHu t onpeaensieTca KONMYEeCcTBO MOAEN M C OTpuuaTENbHbIMU

X. m<Q.
KoopanHaTamm '(t), onpeaeneHHbimMu no opmyne (M3.1). Ecnu 3HayeHune —QJ(t), TO
BCE M YenoBeK NepexoasaT Ha Credylowmnin 3BakyaunoHHbIA Yy4acToOK U UX KOOpAMHATbI

o m>0Q.
onpegensTca B cooTtBeTctBUM C dopmynon (M3.3). Ecnn 3HayeHue Ql(t), TO

(t y
KONMMYECTBO YENIOBEK pPaBHOE  3HA4YeHuto Q; nepexogaT Ha  criegyloLni
3BaKyaLMOHHbIA y4acTOK U MX KOOpAUHATLI ONpeaensitoTcs B COOTBETCTBUM C (DOPMYIION

(m_Qj(t))
(M3.3), a KONMMYEeCTBO 4ENIOBEK, PaBHOE 3HAYEHMIO , He nepexogsaTr Ha
crefylLwmin 3BaKkyaLNoHHbIN y4acToK (OCTalTCA Ha JaHHOM 3BaKyaLMOHHOM y4acTKe) u

NX KoopaMHaTam NpucBanBatoTCs 3Ha4YEeHNS Xi(t)_k' 025+0,25 :

rae k - Homep psiga, B KOTOpoM OyayT HaxoguTbes Noau  (MakcumanbHO
BO3MOXHOE KONMYECTBO 4enoBeK B O4HOM psiny cOOKy Apyr OT gpyra ANns KaXKaoro
9BaKyaUMOHHOro y4yacTka onpegensieTca nepeg Hadanom pacuyeTtoB). Takum obpasom,
BO3HMKAET CKOMMeHne Nigen nepes BbIXo4oM C 9BaKyaLMOHHOMO yyacTka.

Ha puc. 3.2 wnsobpaxeHa 6Mok-cxema onpeaeneHnusi pacyeTHOro BpPeEMEHU
3BaKyauun Nnogen n3 agaHus.

Ha ocHoBaHMM 3agaHHbIX HayvanbHbIX YCMOBUIA (HadanbHbIX KOOpAWHAT NHOOEN,
napameTpoB 3BaKyaLMOHHbLIX Y4aCTKOB) ONpeaensatTcs NIIOTHOCTU fOACKMX MOTOKOB Ha
nNyTAX 3BaKyauun M MpOMnyCcKHble CNOCOOHOCTU BbIXOO4OB C 9BaKyaUMOHHbLIX Y4YacTKOB.

Nanee, B MomeHT Bpemenn t=t+dt onpepgensertcs Hanuune O®I Ha nyTax aBakyauumn. B
3aBUCMMOCTM OT 3TOr0 BbIOMpaeTca HanpaBfieHMe [OBWXKEHUS KaKAoro 4denoBeka WU
BblYMCMSETCA HOBasA KOoOpAuHaTa KaXaoro Yenoseka. ocrne aToro cHoBa onpenensatTcs
NNOTHOCTM NIOACKMX MNOTOKOB Ha NyTSX 3BaKyauun 1 NponyckHble CNOCOOHOCTU BbIXOAOB.
3atem BHOBb gaeTcs npupalleHme no BpemeHun dt n onpegenstoTca HOBblE KOOPAMHATDI
nogen ¢ ydetoMm Hanuuma OPI1 Ha nyTax aBakyauumn B 3TOT MOMEHT BpemeHwu. [locrne
3TOro npouecc nosropsieTcs. PacyeTbl NpoBOAATCA A0 TEX Nop, Noka Bce noan He byayT
9BaKyMpoBaHbl U3 34aHus.

BROO MCXOIOHBEIX IAaHHBIX

v

OnpernesyieHMe HadaJibHEIX



KOOPIMHAT JIoOen

v

OnpernesieHre IapaMeTpoOB
5BaKyalMOHHEX YyYaCTKOB (IyTen)

v

OnpenejsieHMe BPeMEeHM Haudaja
5BaKyaluM KaxIoI'o deJloBeKa

v

OnpeneﬂeHme IIJIOTHOCTEM JIOIOCKUX IIOTOKOB Ha

v

OBAKYaAlUMOHHEIX Yy4YaCTKax

v

OnpeneneHMe NOPONYCKHOM
CIIOCOOHOCTHM IIPOEMOB

v

BriBonm Ha neuarTsb XapaKTepnuCcTrK
IIponecca 5SBaKyaluM

\4

[lepexon K CJenOyoileMy MOMEHTY BpeMeHU’

v

OnpeneneHme HallpaBJIEHMA IBVIXEHUMA
KaXgoI'o 4YeJiOBeKa

v

OnpenesyieHre IJIOTHOCTM JIOOCKOI'O IIOTOKa Iepen
KaXIOEM UYeJIOBEKOM (pacCTOosSHME OO MIOYyWEeIOo BIepelu
yeJioBeKa)

v

OnpeneﬂeHme CKOPOCTNM IOBMXEHMA KaXIOI'O dYeJlIOBEeKa




v

Onpeneﬂeﬂme KOOPIOMHATHE KaXIOOoI'O YeJIOBEKa

| |
v v
O9BakKyaluda He OBaKyalMa 3aBepleHa
3aBepleHa
I
v

OxOHUaHMe pacueTa

Puc. N3.2. Bnok-cxema onpeaeneHna pac4eTHOro BpeMeHu 3BaKyauum nogen s
3paHusA

WHdopmaumns 06 naMeHeHusx:

lMpukazom MYC Poccuu om 12 Oekabpsi 2011 2. N 749 e Hacmosiwee npuroxeHue
8HeCeHbl U3MEHeHUs, ecmynarwue 8 cusy no ucmedyeHuu 60 OHel rocrie OHA
oguyuansHo20 ornybrukoeaHuUsi Ha38aHHO20 rpukKasa

CM. mekcm ripunoxeHus 8 rnpeodbiOywelt pedakyuu
MpunoxeHune N 4
K NyHKTY 10 MeTOoAMKHN

MmMutaumoHHo-cToxacTnyeckasa moaesib ABMXEHUA NIOACKUX MOTOKOB

C U3MeHeHNAMU 1 [ONOSTHEeHUSAMMU OT:

12 pekabpsa 2011 r.

MHOXecTBO ntogen, ogHOBPEMEHHO UAYWWMX B O4HOM HarnpasfeHun no obLimnm
ydyacTkam nyTu, o6pasyroT NACKOM NOTOK. YyacTkamu oopMMpoOBaHNS MOACKNX MOTOKOB
B MOMeleHusx cregyet npuHUMaTtb npoxogbl Mexay obopygosaHvem. [Ons
nocrneayrLmnx y4acTkoB 3BaKyaLMOHHbIX MNyTeln OHU npeacTaBnsAloT cobov nepBuYHbIE

N.
MCTOYHUNKUN IO AOCKNX NOTOKOB. PacnpeueneHme ! yerioBek Ha y4dacTKax

hopMMpOBaHUS, MMELLUNX LUNPUHY oy ANVHY Ii, NPUHNUMAETCS PaBHOMEPHbIM.

[MoaToMy B HavasribHbI MOMEHT o Ha KaXdoM 3rieMeHTapHOM Yy4acTke Al :
t0

3aHMMaeMOM MOTOKOM, MIIOTHOCTb NOTOKa | onpegensieTcs no dopmyne:

D}OZNEO/bi-AIi quI./MZ_ (M4.1)



MNpn ganbHeWWweM AOBWMXEHMM FNOACKMX MOTOKOB M3 MEPBUYHBLIX MCTOYHMKOB MO
obwmmM y4actkam nytu npoucxoauTt mx cnuaHune. Obpasyetca obwmin NOTOK, YacTu
KOTOPOro MMENT pasfnYHyto MnfOTHOCTb. [lpoucxoguTt BblpaBHMBAHWE MNNIOTHOCTEN
pas3nuMyHbIX YacTewn FMACKOro noTtoka - ero nepecdopmmpoBaHne. Crnegyet yuuTbiBaTh,
YTO €ero rofloBHasi 4acTb, MMetoLLas nepeq cobon cBo6OAHbIN NyTb, pacTekaeTcs - Noam

CTpeMsaTCcs MATU CBOOOAHO NPU MIOTHOCTY Do 34 nHTepsan Bpemenn Al yactb niogeii
NepexoanT ¢ 3TUX aNeMeHTapHbIX Y4acTKOB Ha nocnegylowme 1 NnpoucxoauT M3MeHeHue
COCTOSIHUS! NOACKOrO MOTOKA, Er0 ABMXXEHME.

D. .
CKOpOCTb OBWMKEHNA T5oACKOro noToKa Mnpu MioTHOCTU I Ha I-OM oTpe3kKe

yyactka nytm k-ro Buga cnegyeTr cumtaTb CrydarHOW BeNUYUHOWN VDYK, NMerLLEN
YMCNOBbIE XapaKTEPUCTUKN:
MaTemaTU4yecKoe oxmaaHue (cpegHee 3HadYeHune)

Vox=Vox  mPDi=Doy (74 2)
cpeaHee KBaapaTUYHOe OTKIOHEHMe

o Vo) =0( Vo) -(1-ac InDy/ Dy, ) (N4.3)

Vo G(Vo k)
roe 0k n K/ - maTemaTnyeckoe oxmaaHue CKopocT cBOOOJHOro ABUXKEHUS

D.<

- D
nogen B NoToke (Npu 1= -0k ) n ee cpegHee KBagpaTUYHOE OTKIMOHEHWE, M/MUH;

D
Ok - npepenbHOe 3HA4YeHWEe MNMOTHOCTM NIACKOr0 MOTOKa, OO0 AOCTUXKEHUS
KOTOPOro BO3MOXHO CBOOOAHOE ABWXeHWe nioger no k-my Buay nyTu (MAOTHOCTb He
BNMSIET HA CKOPOCTb ABWXXEHUS Ntoaen);

a o
k - koadbdUUMEHT aganTauun noaeh K U3MEHEeHUsSIM MNIOTHOCTU MoToka npu

OBWXEeHUN no k-my Buay nyTu;
Di . 3Ha4yeHMe NNOTHOCTU NOACKOro NOTOKA Ha i-oM OTpeske (A|) yyacTtka nyTtu
- b 2
LWMPUHOU bl’ yelL/M :
m - KO3 PULNEHT BINAHUA Npoema.
3HayeHuns nepevncrieHHbIX NapameTpoB creayeT npuHMMmaTth no tTabnuue M4.1.

Tabnwuua M4.1

Bua nytun, K V_0,k curma(V_0, D 0,k a k m
M/MWH K) M/MWH yen./m2
"OpM30OHTanbH 100 5 0,51 0,295 1

bl B 30aHUN
["lopn3oHTanbH 100 5 0,70 0,407 1




bl BHE 30aHUSA
Mpoem* 100 5 0,65 0,295 1,25-0,05D, npwn
D>=5

JlecTHMUa BHU3 80 5 0,89 0,400 1
INNectHuua 50 5 0,67 0,305 1
BBEPX

N = yen. /m? G=Vi Dy

pu D = 9 . 3Ha4eHusa K onpegenalTca no  dopmyrne
¢=10-(25+375:b)
VO t0
Mpn nto6omM BO3MOXHOM 3HAYEHUN noan B KONUYecTBe |, Haxoadwmnecs B

MOMEHT © Ha i-om 9NIEMEHTApHOM y4acTKe, [OBUratTCa MO HEeMy W HaduMHawoT
nepexoguTb Ha nocneayowmn yyactok (i+1) (puc. M4.1). Ha yyacTok i B cBOKO ovepenb
nepexoguT YacTb nogen ¢ npeablaywero (i-1) aneMeHTapHOro ydactka u 3 UCTOYHUKA |.

=t.+A o Nt0
L=h+Al TONMbKO YacTb nogen L+l ¢

to
yyacTka i ycneeTt nepentu Ha ydacTtok (i+1). K aToMy MOMEHTY BpeMeHn U3 '\ nwogen,
. t N0 NtO 5
ObIBLWIMX Ha y4acTke i B MOMeHT 0 | ocrtaHetcsa ( ! L+l ) miogen. Ux yucno
MOMOMNHAETCA 3a CYET NIAeNn, YyCnesBLlnxX 3a 3TOT UMHTepBan BPpEMEHN NepemnT Ha Hero C
N NI
npeablgyLlero yyactka -~ ~Li 1 n3 uctodHuka i, Torga nnoTHOCTbL NOTOKA Ha y4vacTke

Mo npowecTtsmMn BpeMeHU At K MOMEHTY

i B MOMeHT U1 OyneT paBHa:

ii+1

D}l:(N}O—NFO +N}_01‘|+Nﬁf)|)lbi-Al (4.4)

. : t
CKOpOCTb OBWXEHNA Jnogen, OKa3aBLUMXCA Ha y4dactke | B  MOMEHT 1

onpegenseTcs no opmyne:

Vit=V,, (1—ak- In DE/DO’k) (M4.5)
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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 nepedopMMpPOBaHUSA PasfUYHbIX
YyacTen NnoToka, U Kak YaCTHbI crny4ai, NpoLecc pacTekaHus NoToKa.

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



yepes3 rpaHuubl yyactkoB. B obwem crydae konnyecTtBO nwogen, nepexogawmx 3a
nHTepsan BpemeHn Al ¢ yyacTka i Ha nocrneayoLWwmin 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,

mep. 0 t0
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

yyacTkoOM i 3aJepXMBaeTcsi COOTBETCTBEHHO n i niogen. B cnepyrowmni

t . . .
MOMEHT BpeMeHn "*1 yacTb niogen ¢ yvyacTtka i nepexoamT Ha yvacTok i+1, NNoTHOCTb
NIOLCKOrO MOTOKa Ha HEM YMEHbLUMTCA M 4acTb CKOMUBLUMXCA Nepen 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)

®opmynsbl ([14.4) - (M4.8) NONHOCTLIO ONUCLIBAOT COCTOSIHME MOACKOro NOTOKa Ha
9NEMEHTapHbIX y4acTkax M WX nepexodbl B MnocregoBaTeflbHble MOMEHTbI BPEMEHW.
COBOKYMHOCTb 3HAYEHUN pacyYeTHOro BpeMEHU 3BaKyaLlun, NonyyYeHHbIX Npyu pasnnyHbIX

V, o .
3HayeHuax Ok dopMMpyeT amnMpuyeckoe pacrnpepeneHne BEPOSTHOCTEN 3HAYEHWUI

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 pacy4eTHOro BpeMeHu apakyaumum

C U3MeHeHNsIMU 1 [ONOJIHEHUSAMU OT:

12 nekabps 2011 r.

WHbopmaLmsi 06 n3MeHeHusIX:

lNpukazom MYC Poccuu om 12 Oekabpsi 2011 2. N 749 e nyHkm 1 Hacmoswezao
MPUIIOXEHUSI BHECEHbI UBMEHEHUS, ecmynaroujue 8 cusly no ucmedeHuu 60 OHel rocne



OHS oghuyuaibHo20 orybrukoeaHusi Ha3gaHHO20 rpuKa3sa
CmM. mekcm rniyHkma 8 ripedbidywel pedakuyuu

1. 3HayeHne BpemMeHn Havana aBakyaumm b (c) ona nomelweHns ovara noxapa
cnefgyeTt onpeaenaTs no dopmyne:

t,=5+0,01 F

2
roe F - nnowanb nomeleHunsa, M

[ns ocTtanbHbIX NOMELEHMA 3HAYEHNE BPEMEHM Hayana 3BaKyauuu b cnegyet
onpeaensTtb no tTabnuue 5.1.

Tab6nwuua 5.1

N n/n | Knacc pyHKUMOHanNbHOM NoXapHon | 3HavyeHne BPEMEHMN Havarna aBakyauum

ONacHOCTU 30aHNN U nogen t H9, MUH

XapaKTepUCTUKA KOHTUHIEHTa 30aHu4, 30aHud, He
nogen obopyanoBaHHble obopynoBaHH

CUCTEMOM OMNOBELLEHNSA | ble CUCTEMON

N yrnpaBneHus onoBeLlleHnd
3Bakyauuen nogemn N ynpasreHus

9Bakyaumen

noaen
I-Il TNa -V Tuna

1 WcknoyeH

MHdopmaums 06 naMeHeHusix:

Cm. mekcm nyHkma 1
2 [fOCTUHMLbI, OBLLEXNTUSA, CnarbHble 3,0 2,0 6,0
Kopnyca caHaTopues 1 JOMOB
oTAbixa obLero Tmna, KEMMNUHIoOB,
MoOTeneun n naHcmoHaTtoB. (P1-2)
Kunbubl MOryT HaxXoANTLCA B
COCTOSIHUM CHa M He OOCTaToO4HO
3HaKOMbIl CO CTPYKTYpOU
9BaKyaUMOHHbIX MyTeW 1 BbIXOO0B.
3 30aHns 3pernuLLHbIX K1 3,0 1,0 6,0
KyNnbTYPHO-NPOCBETUTESbHbIX
yupexageHnn; 3agaHnsa opraHnsaunm
no obcnyxusaHuio HaceneHunsa (P2,
@3). MNoceTutenu HaxoaaTcs B
©0ApCTBYOLWEM COCTOSIHUN, HO
MOryT BbITb HE 3HAaKOMbI CO
CTPYKTYPOW 3BaKyaLMOHHbIX MyTen
N BbIXOO0B

4 30aHu1s HayYHbIX U 3,0 1,5 6,0




obpasoBaTesibHbIX YYpexXaeHun,
HaYyYHbIX N NPOEKTHbIX
opraHuMsauuim, opraHoB yrnpaBneHus
yupexaeHun (®4). Nocetutenu
HaxogsaTca B 6oapcTeyoLem
COCTOSIHUN N XOPOLLO 3HAKOMbl CO
CTPYKTYPOW 3BaKyauUMOHHbIX NyTEN
N BbIXOJO0B.

MHdopmaums 06 n3MeHeHUsX:

lMpukazom MYC Poccuu om 12 Odekabps 2011 2. N 749 e nyHkm 2 Hacmosuw,ez2o
MPUIIOXXEHUS BHECEHbI UBMEHEHUS, eCmyrnaruwue 8 cusy rno ucme4dyeHuu 60 OHel nocrie
OHS oghuyuanbHo20 ornybrukoeaHUs Ha38aHHO20 rpuKkasa

CmM. mekcm rniyHKkma 8 rpedbidyw,el pedakyuu

2. MpuHUMNLI COCTaBNEHUS pacYeTHOW CXeMbl 3BaKyaLunu.

PacuyeTHaa cxema aBakyauum npegcrasnseT cobor OTAEeSNbHO BbINOSTHEHHYHO, UK
BO3MOXXHO HAHECEHHYIO Ha MiaH 34aHnsa cxemy, Ha KOTOPOW OTPakeHbl:

KONMMYeCTBO IOAeN Ha HayamnbHbIX Yy4yacTKax - MCTOYHMKaX (Mpoxogbl Mexay
paboymmn mectamu, obopyaoBaHMEM, psgamMm Kpecen u T.n.);

HanpaBreHne nx ABMXeHnsa (MapLupyTbl);

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

PacuyeTHada cxema aBakyauum JOMKHA YYUTbIBaTb CUTYyaLMIO, NPU KOTOPOW XOTS Obl
OAMH YenoBek HaxoauTcs B Hambonee yaaneHHOW OT BbiIXO4a U3 3[aHUA, COOPYKEHUS
NN CTPOEHUS TOYKE.

[MyTn OBWXeHUS nogen 1 BbIxodbl BbICOTOM MeHee 1,9 M 1 wupmnHon meHee 0,7 M
Npu COCTaBNEHUM PaCYETHOW CXeMbl 3BaKyauuu He YYUTbLIBAKTCH, 3@ WUCKIIYEeHMEM
Crny4aeB, YCTaHOBIIEHHbIX B HOPMATUBHbIX JOKYMEHTaX No noXapHon 6e3onacHoCTu.

PaccmoTpeB KOMMYECTBO fo4er Ha HavanbHbIX ydacTkax nyTu, cnegyet
onpedenuTb HanpasfeHne WX AOBWXKEHUA. YCTaHOBNeEeHbl creaywwmne Habniogaemble
npasusa Bbibopa nogbMn HanpaseHna (MapLipyTa) ABUWKEHUSA NpU dBaKyaLun:

a) ABWXEeHWe No ToOMy NyTu, KOTOPbIM N0AN Nonanu B 3gaHue;

6) ucknoyeHne nyTen OBWKEHUS, NPOXOAAWMX PSLOM C 30HOW FOpPEHUd, XOTS
noaM MOTyT 9BaKynmpoBaTbCH Yepes 3ablMSIeHHbIE KOPUOOPbI;

B) BNusiHMe nepcoHarna. B obuecTBeHHbIX 30aHUAX, Kak npasunio, nocetTuTenu npu
noxxape crefylT yKkasaHuUsM nepcoHara, gaxe ecrim 3TU yKasaHus He COOTBETCTBYIOT
ONTUMarnbHbIM;

r) Npu 3Bakyauuun C NepBOro ataxa - ABMXKEHME K OTKPbITOMY BbIXO4Y HapyXy u3
34aHus;

[) CroXHas forncTmyeckas 3aBMCMMOCTb, OMUCbIBaloLWasi BbIOOP BbIXxoga C aTaxa
3puTenbHoro 3ana (puc. 5.5);

e) NPy NPOYUX PaBHbIX YCMOBUSIX - ABWXKEHNE K Brivkanemy BbIxogy.

Kpome TOro, umewwmecs pAaHHble MOKa3biBalOT, 4TO pakTopoM Bblibopa
HanpaBrieHNa MOXeT OblTb MEeCTO NapKOBKM SIMYHOIMO aBTOMOOWNS, MECTO BCTpeun
4yrieHoB cembn 1 T.n. OnpeaeneHve WUpUHblI NyTU Bbl3blBaeT 3aTpyaHEHNE TOMbKO Npu
BbIXxOo4e noden Ha yvacToK "HeorpaHM4yeHHOW" LUMPUHbLI, Hanpumep B BecTuGlonb. B



TakoM criydae wwupuHa notoka (b) 3aBucut oT konudectBa nogen (N) v gnuHbl (1)

yyacTka: b=4 m npu N<100 yen.n =6 m; b=6 m - B ocTanbHbIX crny4vasx.

CornacHo gaHHbIM HaTypHbIX HabGMOAEHUA YCTAaHOBNEHO, YTO MOBOPOTLI NMYTU He
BNUSAIOT Ha NapaMeTpbl ABMXKEHUS M0LCKOro noToka.

OnpegeneHve OnuHbl (BAOMNb OCU MyTW) OTNMYaAEeTCA AN FOPU3OHTasbHbIX W
HaKMNOHHbIX NyTen. K HakrMOHHbIM MyTAM OTHOCATCS NecTHUubl U naHgycbl. CBoboaHas
LWMPUHA b HaKMOHHOro NyTW, HaNpMmep, NeCTHUYHOro MapLia, NPUHMMaeTCHa B CBETY: OT
nepun oo cteHbl. [AnnHa HaknoHHoro nyTu L (puc. IM5.1) npuHmaeTca no UICTUHHOMY ero
3HaAYEHN0. JTaXKHble U MeXOydaTaxHble NNowWankn B Lensx ynpoweHna u obnervyeHus
BbIYMCMEHNN, Y4NTbIBast UX HeBOMbLUME pasMepbl N MEHbLUYIO CIOXKHOCTb ABMXEHUS MO
HUM B CpPaBHEHUW C JIECTHUYHBLIMW MapLUuamMu, JOMYCKAeTCA OTHECTU K HAKIMOHHBLIM MyTAM.
Torga cpegHas onvHa HaknoHHOro NyTy B Npegeriax OgHoro ataxa, ¢ yd4eToM OBUMXKEHUS
no nsowagkam, COCTaBuT:

Ll

ANsi ABYXMapLUEBbIX NECTHUL, cosa

'
roe L - ropu3oHTasribHasa npoekuna aJlimHbl HAKIoOHHOIo NyTun, M;

O - yron HaknoHa K rOpuU30oHTY;

He Jornyckasi cepbe3HOM MOrpeLHOCTI, ANIMHY NyTU NO ABYXMapLUEBOW NeCTHULE
MOXHO NPUHUMaTb PaBHOW ero yTpoeHHoii BeicoTe H, T.e. L=3"H:
2-L' "
+
cosa.  Ccosa

+L"+4-b

0114 TpexmMapLueBbIX JTECTHUL,
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Puc. [15.1. PacyeTHas gnuHa IyTH 110 JECTHUIIE:
a — IByXMaplIeBas JIECTHHUIIA; 6 — TpexMapliueBast TIeCTHHIIA

MaHaycbl, ecnv MX HaknoH HesHauuTeneH (MeHblie 1:8), MOXHO OTHOCUTb K
rOPU3OHTanbHbIM MyTsaM, NMpu Goree 3HaYUTENbHBIX HaKMOHax - K nectHuuyam. OnuHa
HaKMOHHOro MyTU TaKXe onpeaenseTcs no ero ocu.

Myt pBwxkeHUs B npedenax 34aHus obbIMHO MepecekalTcs  [OBEepHbIMM
npoemamMmu, [AeKkopaTMBHbIMW MopTanamMu, UMeKT CYXeHua 3a cveT pasnuyHbIX
ApPXUTEKTYPHBIX WMN  TEXHOMOIMMYECKNUX 3MEeMEHTOB, BbICTYNaKLWMX U3 MNSIOCKOCTH
orpaxaeHun. Takme MeCTHble CYXEeHUsl He3aBUCUMMO OT UX XapakTepa B AanbHenwem
HasblBaOTCA npoemamu wmnpuHon b. inuHa nytn L B Npoeme MOXeT He y4uTbiBaTbCH,
ecnn oHa He npesblwaet 0,7 M, T.e. ANWHbI OAHOrO LWara, B MPOTMBHOM Cly4yae
OBWXKEHWe B npoemMe crnefyet paccmaTpuBaTb, Kak OBWXKEHME Ha CaMOCTOATESTbHOM
pacyeTHOM y4acCTKe rOpu30OHTarnbHOro nyTu.

JleCTHUYHBbIE KNETKU HABNSAKTCA UeHTpaMu TAroTeHUs NIOACKUMX MNOTOKOB (4ns
NepBOro aTtaxa - BbIXOAbl HapyXy), Ha BXo4e B KOTOpble 3akaH4YMBaeTCA BTOPOW 3Tan
9Bakyauuu. [1oaToMy pacyeTHble CxeMbl LernecoobpasHo COCTaBNATb AN KaX4on YacTu
aTaxa, Mo KOTOpow Nioau 3BaKyupyloTCs Yepes3 NpefyCMOTPEHHYIO A5 HUX JIECTHUYHYIO
KneTky (BbiIxod Hapyxy). Ha puc. 15.2 npuBegeH npumep COCTaBEHUA pacyeTHOW
CXeMbl 9BaKyauun Noaen no YacTu aTaxa A0 BXoda B JIECTHUYHYIO KNETKY.



HUcrogmmx 1
o N=20gen, =10,

M _ —
vaacrox1 | E b=12mM b,=09M
I=12m,b=2M71"
il B Uctoqnmk 2
7 N=20qen,/=10m,
I F b=15m by=09M
P3II 1 ; 5
d1 bpy=1,35mM
VaacTok 2 4 E
l=18M’b=2ME E Vaactok 8 bp=12M
i E T Vuacrox 7 /=1 b=12m
i N ’SM”Z .......... _ Pom2
' A7 SmEpE— SE———S— N—— —
qu Vuactok 4 f Vyactok 5 T VaacTok 6
I=3mM, [=5m, I=5M, I=5mMm,
< b=2mMm b=2m b=2Mm b=2wMm
\l
16 gen. 7 gen. 7 gen. 7 den. 7 den.

Hauanpable yaacTku Ne 3 — 7 (MCTOTHHKH) - MPOXOABI MEXIY
pabounMu MecTaMH, 060pyToBaHUEM, pAamMu Kpecel B T. II.
[=10M,b=12M, b=09M

Puc. I15.2. IIpuMep cocTaBiIeHHs paceTHOM CXEMEB] DBaKyalllH JFOAeH
TI0 YaCTH 3TaXKa IO BXOJA B JIECTHUUHYIO KJIETKY: N — KOJIMYECTBO JIOJEH;
b — umpuHa; / — MHA; by— MIMpUHA IpoeMa
B 3pUTENbHbIX 3anax C NOCTOAHHbIMU MECTaMu ONA noceTutTenemn pacnpeageneHune

noaen No HanpaBneHNsM OBUXKEHUS K 9BaKyaLMOHHbIM BbiXxodam nokasaHo Ha puc. 5.3
nils.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 BbIXogAaT B done unn BecTubionb, T.e. 4depes
NnoMeLWeHNa He OorpaHnYMBarolLne, Kak KOpuaop, LWUPUHLI JOACKOrO MNOTOoKa, TO
pacrnpegeneHne nNACKMX MOTOKOB MeXAY BO3MOXHbIMU 3BaKyaLMOHHbIMW BbIXOA4aMu,
Korga OHuM He 6nokMpoBaHbl, NPONUCXOANT COrfTaCHO 3aKOHOMEPHOCTAM, NPUBEAEHHbIM Ha
puc. 5.5, a, ©.
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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:, O’I‘KpBITy'IO JIECTHALLYY JICCTBH'-IH}’}O KIIETKY
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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 — ofIee KOJIHYECTBO 3BaKyHPYIOMHUXCS; N1 — 9HCNO 3BaKyHUPYIOIIUXCS
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
3HayeHus BenuunH D, V n q cnegyet npyHMMaTbh B COOTBETCTBUM C AaHHbIMU Tabnuvubl

M5.2.
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 MO CTApOCTU); WHBaNMAbl Ha npoTes3ax; WHBanuabl C
HegoCTaTKaMn 3peHusi, nonb3ylwmnecs 6enon TPoCTblo; NOANM C  MNCUXUYECKUMMU
OTKITOHEHUSIMU;

M3 - wHBanuabl, uWCnonb3ywwue nNpu OBMXKEHUM OONOSTHUTENbHbIE OMOpPbI
(kOCTbIIK, Nankn);

M4 - wHBanuabl, nepeaBuralOMeca Ha Kpecnax-kondckax, nNpuBOAUMBIX B
OBWXXEHME BPYYHYIO.

. 2

4. lnowaab ropu3oHTanbHOW npoekumMn 4ernoseka f, M [aen. NnpPMHUMaeTCca B
3aBMCMMOCTM OT cocTaBa fnoden B MOTOKE B COOTBETCTBMW C MPUBELAEHHLIMU HUXe
JaHHbIMW.

a) 6)

Prc. I15.6. ILnomans ropA30BTATEHON NPOCKIMY YEJIOBEKA:
a) pacueTHas; 0) NEeACTBATEILHAS

Paamepsbl nogen namMeHsTCs B 3aBUCUMOCTU OT OU3NYECKUX JaHHbIX, BO3pacTa U
ogexabl. B tTabnuuax 115.3, M5.4, 115.5 n Ha pucyHke [15.7 npuBogsaTca ycpenHEHHbIe
pasmepbl Ngen pasHoro Bo3pacTta, B pasfivyHoOW ofexae U ¢ pasnnydHbiM rpysom. lNpu
9TOM nNpuBedeHbl 3HaYeHus nrowagn ropu3oHTanNbHOM MPOEKUUM WHBaNUAOB C
HapyLwleHneM OnopHO-ABUraTenbHOro annapara.

Tabnwuua 5.3



MNMnowaan ropusoHTanbHOM NPOeKLn B3pPOCHbIX Jlloaeun

TonwmwmHa ¢, m

[Mnowagb ropusoHTanbHOM

Twun ogexabl WvpuHa a, m
npoekunun, m2/4en.
neTHsasa 0,46 0,28 0,100
BECEHHEe-0OCEeHHAA 0,48 0,30 0,113
3UMHASA 0,50 0,32 0,125

Tabnuua 5.4

MNnowaan ropnsoHTanLHOM NPoeKUMn aeten U NoAPOCTKOB

BospacTHble rpynnbl

Twun ogexabl
Mnagwas po 9 | CpegHsasa 10-13 | Crapwas 14-16
net nert nert
JOoMaLLHAs ogexaa 0,04 0,06 0,08
JOMaLLHAs ogeXxaa co 0,07 0,10 0,14
LLIKOJSTbHOW CYMKOW
ynnyHaga ogexga 0,09 0,13 0,16
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Puc. T15.7. ITnomaas ropH30HTAIBHON IPOEKIIWY JIFOJIEH C pa3MU4YHbIM

rpy3oM
Tabnuua 5.5

Mnowanb ropusoHTanNbHOW NPOEKLMM NoAeN C OrpaHNYEeHHON

2
MOOUNbHOCTLIO, M [aen.



310poBbIE MOAH, C nopaxeHHEM OTIOPHO-ABHIaTENBHOTO amnnapaTa
crrabocneima-

mme, ¢ orpaHu- Crnemsie NepefBHTa- nepeaBUra- IepeIBUTato- NepeNBUralo- | TPaHCOpTHpYe- | TpaHcriopTupye-
HECHACM yMCT- muecs 6e3 o- IIHECS C OXHOHN myecs ¢ AByMA | IIHecs Ha Kpec- MBblE Ha Mbl€ Ha
BEHHOM Jied- MONHUTENBHBIX | JONONHUTENABHON |  ROMONHUTENB- |- JaX-KOMACKAX HOCHNIKax | KaTajkax
TeNbHOCTH orop onopoit HBIMH OTIOpaMHU

T 7 3 7 3 5 7 3

Tas =080 575050 TE7=075"
¢5=1,20 =210 [4:=210

7 =096 =105 7 =158,

FAPAHT:
Hymepau,vm NMYHKTOB NpnBOANUTCA B COOTBETCTBUN C NICTOYHUKOM

t .
4. Bpems 3agepXkum 3 OBMXKEHMA Ha y4vacTke | wu3-3a obpasoBaBLlerocs
CKOMMEHna ngen Ha rpaHuue c nocrneaylowmm ydactkom (i+1) onpegensietca no

dopmyne:

1 1
t=N-f- —
(qanD=0-9'bi+1 G- by

) , (N5.1)

rae N - konnyecTBo ntoaen, vYen.;

. 2
f - nnowaab ropnsoHTanbHOM Npoekuun, M ;

GupuD=09 - pHTEHCMBHOCTB ABWXeHUs Yyepes ydvacTtok i+1 npu nnotHoctn 0,9 um
oonee, M/MUH;

Dy LUMPUHA yYacTka, M, NpU BXOXAEHUN HA KOTOPbIN 06pa3oBanocb CKoMmeHne
noaen;

%+1 _ ynrencusrocTb OBWKEHUS Ha yyacTke i, M/MUH;

b

| - lUMpWHa NpeaLIecTBYOLLIEro y4acTka i, M.

Bpemsa cyuwiecTBoBaHNA CKOMMEHUA = Ha y4yacTKe i onpegensaeTcs rno oopmyne:

¢ = N-f
<" qnpuD=0,9 - b,,,

.(N5.2)

PacueTHOe Bpemsi 3Bakyauuum NO y4acTKy i, B KOHLE KOTOPOro Ha rpaHuue c
yyactkom (i+1) obpasoBanocb CKOMNMEeHWe nwaen paBHO BPEMEHU CYLLECTBOBaHUA

ckonneHns x . PacueTHoe BpeMs 3BaKyauun Mo y4acTKy i JornyckaeTcs onpenenstb no



dopmyne:

MpunoxeHne N 6
K NyHKTY 12 MeToAukun

Mopspok
npoBeAeHUst pacyeTa U MaTeMaTuyeckue mogenu Ana onpeaeneHnss BpeMeHun
GnokupoBaHUA nNyTen 3BaKyauum onacHbiMu pakropamm noxapa

C uaMeHeHMAAMU 1 JONOJTHEHUAMM OT:

12 nekabps 2011 r.

MHdopmaums 06 M3MeHeHusX:

lNpukasom MYC Poccuu om 12 Oekabpss 2011 2. N 749 e paszden | Hacmosweao
MPUIIOXEHUS BHECEHbI UBMEHEHUS, 8Cmynarouwue 8 cusy rno ucmedyeHuu 60 OHel rocrie
OHS ohuyuanbHo20 orybrukoeaHUs Ha38aHHO20 rpuKa3sa

CmM. mekcm pa3sdena 8 rpedbidywel pedakyuu
|. Mopsiaok npoBeaeHUA pacyeTa

[Mpon3BogMTCa 3KCNEPTHbIN BbIGOP CLEHapusi UnM cueHapueB Mnoxapa, npu
KOTOPbIX 0XXNOaKTCA HanxyaLme NOCneacTBNA NSt HaXOOALWMNXCS B 34aHUN NI0LEN.

dopmynupoBKa cueHapus pa3BuTUS noxapa BKIOYaeT B cebs crneyowmne atansbl:

BbIOOp MecTa HaxoXxOeHusi NepBoHaYanbHOro oyara no)xapa v 3aKOHOMEPHOCTEN
ero passuTus;

3agaHue pacyeTHom obnactn (Bblbop paccmaTpuBaemMon Npu pacyetTe CUCTEMBbI
NOMELLEHN, OnpeaeneHne Y4YMTbiBAEMbIX MNPU pacyeTe 3SfIEMEHTOB BHYTPEHHEN
CTPYKTYpPbl MOMELLEHNI, 3aA4aHNE COCTOAHUSA NPOEMOB);

3afiaHve napamMeTpoB OKpYXKatollen cpedbl U HavanbHbIX 3HAYEeHUI NnapamMeTpoB
BHYTPUY NOMELLEHUI.

Bboibop MecTa HaxoXaeHWsa oyara noxapa npou3BogMTCAa SKCNepPTHbIM nyTem. MMpu
9TOM YYMTbLIBAETCA KOSNIMYECTBO [OPHYEN HarpyskuM, €e CBOWCTBA W pacrofioxeHue,
BEPOSITHOCTb  BO3HUKHOBEHMSI MNOXapa, BO3MOXHasi [OMHaMMKa €ro  pasBuTus,
pacnonoXxeHne aBakyaLMOHHbIX MyTEN 1 BbIXOO0B.

Hanbonee 4acTto npu pacyetax paccmMaTpuBalOTCs TP OCHOBHbIX BuAa pa3BUTUSA
nokapa: KpyroBoe pacnpocTpaHeHue noxapa no TBepAoN roptoden Harpyske, MHEnHoe
pacnpocTpaHeHne noxapa no TBEPAOW roptoyven Harpyske, HeyCTaHOBUBLLEECS FOpeHune
roOprOYEN XXNOKOCTW.

CKopocCTb BbIroOpaHusa And aTux cny4vyaeB onpegenseTcs oopmMynamu:



[ 2
Y m V-t - JIJIs1 KpyrOBOTO PacIpOCTPaHEHNUsI MOKapa
. Y 2-v-t-b - JUJIs JIMHEMHOTO PacIpOCTpaHEeHUsI MoKapa
‘I’y O F T - U1 HeycTaHoBHBLIErocs ropenust 1K
“ , (IM6.1)
b g

roe yA - ygenbHasi CKOPOCTb BbIFOpaHUs (4Ns >KWMOKOCTEN YCTaHOBMBLUASCS),

KF/(C‘M2

V - CKOPOCTb PacnpoCTpaHeHus nnameHu, m/c;
b - WMpKUHa nonocobl roptoYen Harpysku, M;

tCT - BpemM4A ctabunusaumm ropeHunsa roproqe|7| XNOKOCTU, C;

2
F - nnowagb o4ara noxapa, M

C yyeTtom pasgena |l gaHHoro npunoxeHus BblbupaeTca MeToq MoOenMpoBaHus,
dopmynmpyeTca mMatematmyeckas MoOAenb, COOTBETCTBYKOLLAA AAHHOMY CLEHaputo, U
NpoM3BOAUTCA MOLENMpOBaHWE AVHaMWKM pasBUTMS  Noxapa. Ha  ocHoBaHum
MOMNYyYEeHHbIX pe3yrbTaTOB PacCYUTbIBAETCS BpeMsi OOCTUXKEHMS KaXOblM M3 OMacHbIX
hakTopoB NoXapa npegeribHO A0MYCTUMOro 3HAYEHUSA Ha NMyTAX 3BaKyaLum.

Kputnyeckoe BpeMsi No Kaxaomy u3 onacHbix hakToOpoOB MnoXapa onpefensietca
Kak BpeMsi AOCTWXKEHMS 3TUM haKTOpoM npenesibHO AOMYCTMMOrO 3HA4YeHMst Ha NyTax
9BaKyaumn Ha BbicoTe 1,7 M OT nona.

MNpenenbHO OOMNYyCTMMbIE 3HAYEHUS MO KaXAOMY M3 OMacHbIX (hakTopoB Moxapa
COCTaBnNAOT:

no nosblWEeHHON TemnepaType - 70°C;

no TennoBoMy NoToky - 1400 Br/wm’ ;

no notepe snaumocTtn - 20 m (ansa cnyyas, korga oba ropmsoHTasnbHbIX FIMHENHbIX
pasmepa nomMmelleHns mMeHblwe 20 M, npedenbHO JONYCTUMOE paccTosiHMe Mo noTepe
BUOMMOCTW crieayeT NpUHUMaTb paBHbIM HanbonbLleMY FOPU3OHTANbHOMY FIMHENHOMY

pasmepy);

3
Mo NOHWXEHHOMY coaepXaHuto kucropoga - 0,226 Kr/Mm X
CO,-0,11 kr/m® .

Nno KaXxgomMmy 13 TOKCUYHbIX Fa3006pa3HbIX NPoOAYKTOB ropeHus (
CO-1,16-10 “xr/m>. HCL-23-10 *xr/n’

HeO6XO,EI,VIMO OTMETUTb, YTO NPUN NCNOJIb3OBAHNN nonesoun mMogenn onpegerneHune
KPUTUYECKOro BpemMeHn mmMeeT CylleCTBEHHbIE OCO6eHHOCTI/I, CBA3aHHble C TeM, 4TO
Kputnyeckoe 3Ha4yeHune B pa3/iInyHbIX  TOYKaX nomMeweHud OOCTUraeTc4d He
OfHOBpeMeHHO. [Ona noMeLlleHUn C COU3MEPUMbLIMU TOPU3OHTasNIbHBIMK pa3MepamMu
KPpUTU4ECKOE BpPEMA oOnpeaendeTca Kak MakCumMalribHoe U3 KPUTUYECKNX BpeMEH a4
3BaKyalUMOHHbIX BbIXOO40OB M3 AOaHHOIo rnomMmeLlleHund (BpeMFI 6J'IOKVIDOBaHMFI nocrieaHero
BbIX0Aa).
t6

-

OnpenensieTcs BpeMs 6roknupoBaHus
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Il. Knaccudumkauma n obnactb npuMeHeHUss MeTofo0B MaTeMaTU4eCcKoro
MoAenMpoBaHuA noxapa

[na onucaHua TepmMmorasogvHaMUYeCKMX napameTpoB noxapa NPUMEHSATCH Tpu
OCHOBHbIX FPYMnbl AeTEPMUHUCTUYECKNX MOAENEN: NHTerparnbHble, 30HHbIE (30HaNbHbIE)
M nosesble.

Bbibop KOHKpeTHOW Moaenu pacyeTa BpemMeHW OroKMpoBaHUS NyTen 3BaKyauuu
cnefyeT OCyLLeCTBMIATb UCXOAA U3 cneayrowmx NpeanochbInok:

WHTerparnbHbIN MeTon;

ONS  30aHWMA, cogepXawux pasBuTyio CUCTeMYy MOMeleHnn marnoro obbema
NPOCTON reoMeTpU4eCcKon KOHpurypauuu;

AN NOMELLUEHUW, rae XapakKTepHbIn pasMep o4ara rnoxapa CcousMepum C
XapakTepHbIMX pasMepamMu NoMeLLeHUs U pasmMepbl NOMELLEHUS COU3MEPUMbl Mexay
cobon (fIMHeNHble pa3Mepbl NOMeELLEeHUs OTNnYarTCca He bonee Yem B 5 pas);

ONS  npegBapuTenbHbIX pacyeToB C LeSibi0 BbisIBIEHUS Hamboree onacHoro
CLieHapus rnoxapa;

30HHbIN (30HarnbHbLIN) METOA:

A5 NOMELLEeHNN U CUCTEM NOMELLEHUN NMPOCTON reoMeTpuyecKon KoHurypaumu,
NUHENHbIE pa3Mepbl KOTOPbIX COM3MEPUMbI Mexay Ccobon (NUHEeNHble pa3Mepbl
nomelleHns otnuyaTcsa He 6Gornee 4em B 5 pas), Korga pasmep ouvara noxapa
CYLLEeCTBEHHO MEHbLLUE pa3MepoB NOMELLEHNS;

ana pabovmx 30H, pacrofioXXeHHbIX Ha pasHbIX YPOBHAX B npegeriax O4HOro
NOMeLLEeHUs (HaKNOHHbIM 3puUTenbHbIN 3an KMHOoTeaTpa, aHTPeconu 1 T.4);

noneBson MeTof:

A5 NOMeLLEeHUN CIOXXHOW reoMeTpUYeCcKon KoHUrypaumm, a Takke nomMeLleHum ¢
BGonblWNM  KOMMYECTBOM BHYTPEHHUX nperpag (aTpuymbl C CUCTEMOW ranepen W
NPUMbIKaIOLWNX KOPUAOPOB, MHOrOMYHKLMOHANbHbLIE UEHTPbl CO CIIOXHOW CUCTEMOW
BEPTUKASTbHbIX N TOPU3OHTarNbHbIX CBA3EN U T.4.);

OS5 NTOMELLEHN, B KOTOPbIX OAMNH U3 reOMeTPUYECcKUX pasmepoB ropasao 6onbLie
(MeHbLLe) ocTanbHbIX (TOHHENW, 3aKpbITble aBTOCTOAHKM BonbLUOK nnowaan u.T.4.);

AN UHbIX cnyyaeB, Korga MPUMMEHMMOCTb UM MHM(POPMATUBHOCTbL 30HHLIX U
WHTerpanbHblX  MoOAeNnen  Bbl3blBae€T  COMHEHME  (YHUKamnbHble  COOPYXEeHus,
pacnpocTpaHeHne noxapa no dgacagy 3gaHusi, HeobxoanMMOoCTb yyeTa paboTbl CUCTEM
NPOTMBOMNOXaPHOW 3aLUMThbl, CNOCOBHbLIX KAYECTBEHHO U3MEHUTL KapTUHY noxapa, U T.4.).

[Mpy ncnonb3oBaHUN UHTErpanbHOW U 30HHOM MoAenen Ans NoMeLLEeHUs, oauH 13
NMHENHbIX pa3MepoB KOTOPOro bonee Yyem B NATb pa3 npeBbiaeT XoTs 6bl O4NH U3 ABYX
APYrMX JWHENHbIX pasMepoB, HeobXOAMMO 3TO MOMELLeHWe AeNuTb Ha Y4acTKu,
pasmepbl KOTOpPbIX COU3MEPUMblI Mexay cobor, M paccmaTpmBaTb Y4YacTKM Kak
oTAenbHble MnomelleHus, coobuiarwmeca npoemamu, nowanab KOTOpbIX paBHa
nnowaan cevyeHnsa Ha rpaHuue y4acTkoB. Mcrnonb3oBaHue aHanorMyHou npoueaypbl B
crniydae, Korga ABa NMHEWHbIX pasmMepa npesblllatoT TpeTun bGonee yem B 5 pa3 He



AonyckaeTcs.

MHdopmaums 06 naMeHeHusX:

lNpukazom MYC Poccuu om 12 Oekabps 2011 ea. N 749 pasden Il Hacmosweao
MPUSIOXXEeHUSI U3II0KeH 8 HogsoU pedakuuu, ecmynarowel 6 cusy rno ucmedeHuu 60
OHeU rocsie OHS oghuyuaibHo20 ornybrukoeaHuss Ha3gaHHO20 rpuKasa

Cm. mekem pa3soena 6 rpedbidywel pedakyuu

[ll. AHTerpanbHasa matemaTmyeckas Mogenb pacyeTta ra3oobmeHa B 34aHUN npu
noxape

[ns pacyeTa pacnpocTpaHeHUs NpoayKTOB rOpPeHMst NO 34aHWUI0 COCTaBMAOTCA U
peLlalTCsl ypaBHEHMS aspauun, TENMO- U MaccoobMeHa Kak Ansi KaXaoro noMeLeHnst B
OTAENbHOCTU, Tak U ANs BCEro 34aHusl B LENoM.

YpaBHEHUS [OBWXKEHUS, CBA3bIBAKOLUME 3HAYEHUs nepenanoB [OaBreHun Ha
npoemax c pacxofamMu ra3oB Yepes NPoembl, UMerT Bua;

Gji:Sign(APji)'é'F'Vz'p'Tde‘ (|_|63)

roe:

G. , ,
i - pacxog rasoB 4epe3 npoem wmexay ABYMS (j-M U i-M) CMEXHbIMU
NOMELLEHMSAIMMU, KI/C;

& - koaghduLmeHT pacxoda npoema (5 = 0,8 Ans 3aKpbITbIX NPOEMOB U & = 0,64
ANt OTKPbITbIX);

2
F - nnowagb cedeHus npoema, M ;

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

APJ’i - cpegHUn nepenag NosHbIX gaBneHnn Mexay j-M U i-m nomelleHuvem, la.

. AP
HanpasneHue (3HakK) pacxofa onpegenseTca 3HakOM pa3HOCTU aaBneHun — i,

B 3aBMCMMOCTM OT 3TOro NNOTHOCTL P MpUHUMAaET pasnnyHbie 3HaYEeHUS.
3HaKk pacxoga rasoB  (BXoOdAWMKM B MOMELLEHME  pacxo cyuTaeTcs

MOMNOXMUTENbHbIM, BbIXOAAWMA - OTpUUATENbHbIM) U 3HayeHue P 3aBUCAT OT 3HaKa
nepenaga gaBreHun:

. _J —1,p=pj,npu AP<0
sign(aP), p—{ Iy p:pi"npﬂ AP>0 (MNe6.4)

Ons nNporHo3vpoBaHWs MapamMeTpoB MNPOAYKTOB rOpeHus  (TemnepaTypbl,
KOHLEHTPaUUA TOKCUYHbIX KOMMOHEHTOB MPOAYKTOB [OpPEeHusl) B  MOMELLEHMsX
MHOrFO3Ta)XHOr0 34aHusl Ha 3TaXkax, PacrnofioXXeHHbIX Bbllle 3Taxa, Ha KOTOPOM MOXeT
BO3HWKHYTb MoOXap, paccMaTpmBaloTCA NPOLIECCHI PACNPOCTPaHEHMS MPOAYKTOB rOpeHus
B BEPTUKasbHbIX KaHanax (IeCTHUYHbIE KNEeTKK, WaxXTbl MMETOB, BEHTKaHarnbI U T.M.).

BepTukanbHyto LWaxTy Mo BbICOTE pasfdensioT Ha 30Hbl, KOTOpble NpeacTaBnsioT



y3nbl B rMapaBfiMyeckon cxeme 3gaHus. 30Ha No BbICOTE MOXET OXBaTbiBaTb HECKOSbKO
aTaxen 3gaHus. B 3TOM cnydae pacxog rasa Mmexagy 30HamMu MOXHO BblpasuTb
dopmynon suaa:

=/ 32 (M6.5)

roe:
1
Sz ——1
- XapaKTepuctuka rmapaBJintdecKoro conpoTmnBIiieHNA Ha rpaHmue
30H;
F - nnowaab nonepe4vyHoro cevyeHms LaxThbl;

2
k - KoahpnumeHT (monyckaeTcs NpUHUMATL paBHbIM 0,05 c/m );

_ 2
9=9.81m/c” . yckopeHne cBOGOLHOMO NadeHNS:;

ADP . nepenag naBneHuit Mexay y3namu.

3maHve npeacTtaBnslOT B BMAE  TMAPABIMYECKOM CXEMbl, Y3Mnbl  KOTOPOW
MOENMPYIOT MOMELLEHMS, a CBA3WN - NYTU OBWXKEHWUS NPOAYKTOB FOpPeHus u BO3gyxa.
Kaxxgoe nomelleHne 30aHuMs OnNUCbIBaeTCsi CUCTEMOW  YpaBHEHWW, COCTOALLEN U3
ypaBHeHus1 6anaHca maccbl, ypaBHEHMS COXPAHEHUS] SHEPTUU U YPaBHEHWUSI OCHOBHOTO
rasoBoro 3akoHa (MeHgeneesa - KnannepoHa).

YpaBHeHue GanaHca Macchl BblpaxkaeTcs hOpMyomn:

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

;GK

2.6
‘ - CyMMa pacxofoB, BbIXOAALWNX U3 NOMELLLEHUS, Kr/C;
V' - ckopoCTb BbIrOpaHUSA NOXXapHOW Harpy3ku, Kr/c.

- CyMMa pacxofoB, BXOASALLMX B NOMELLEHUe, Kr/C;

YpaBHeHne coxpaHeHnsa aHeprun BobipaxaeTcs OOpPMYIIon:

d(Cyp; vy )/ dt=Cy- ;(Tk'G«)—Cp'TJ ' Z(G’er—QN) (M6.7)

roe:
G , Co . yaenbHas U3oxopHas U nsobapHasi TENNOEMKOCTH, Kﬂ’*‘/(”'K) :



Ti : Ti . TemnepaTypbl ra3oB B i-M U j-M nomMeLleHusx, K;
Q. KONM4eCcTBO Tenna, BblAensemMoro B NoMeLLeHUn nNpu ropeHnm, KBT;

Q . TENnoOBOW MOTOK, MNOrMoWaemMbld KOHCTPYKUMAMU U U3NyYaeMbln 4vepes
npoemsbl, KBT.

[ns nomelleHus oyara rnoxapa BenvynHa Q onpeaensieTcsa no dopmyre:

Q=(n"Q+1)¥

roe:

N - KO3PPULMEHT NOMHOTLI FOPEHMS;

Q . HU3LWas TennoTa cropaHust, KIx/Kr;

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

% - ynerbHas TeNnoemMKkocTb NPOAYKTOB MMPOIN3a, i/ (k- K) :
T - TemnepaTypa NpoAyKTOB NMponuaa, K.

[Ina ocTanbHbIX MOMELLEHUI Q=0

KoadhpuumeHT nonHoTel ropeHns " onpepensieTca no popmyne:

2o (M6.8)

roe:
Mo . KO3 (PULMEHT NOMHOTLI TOPEHUSA B pPeXMUME noxapa, perynmpyeMmom roproden
Harpyskoun, onpegensemsii @OpMYnou:

6
Mp=063+0,2" Xy, +1500- X . (M6.9)

KoadppuumeHT K paccumteiBaeTcs no gpopmyne:

| X Y Xoxm M6.1
o) er o (- 22)) :

0x,0—0,01



X

0 - HayanbHasa KOHLUEHTpaLUus KMcnopoda B MOMeLLEeHUN ovara noxapa, Kr/Kkr;
X

oxm - TeKkyllasi KOHLEHTpaLUMs Kucnopoaa B NOMELLEHUW ovara noxapa, Kr/Kr;

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

pizpy Ty & (M6.1

M’ 1)

roe:
Pi - JaBreHue rasa B j-M nomeuleHuu, la;
T TemnepaTypa rasa B j-M nomerueHum, K;

R = 8,31 - yHMBepcanbHas ra3oBasi NOCTOsIHHas, Jx! (moms - K) ;

M - MonsipHasi Macca rasa, Mofb.

MapameTpbl rasa B MNOMELLEHUN ONpedenstoTcs U3 ypaBHeHWs GanaHca macc
OTAENbHbIX KOMMOHEHTOB MNPOAYKTOB TOPEHMSI U KUCMopoda M ypaBHeHust 6GanaHca
OMNTMYECKOM NNOTHOCTU AblMa.

YpaBHeHne 6GanaHca MacC OTAeNbHbIX KOMMOHEHTOB MNPOAYKTOB TOPEHUs W
Kucnopopaa:

d(XLJ'pj'Vj)/dt:\V'LL+Z(XLYk'Gk)—XL’j'ZG (6.1
X ! ’ 2)
roe:
X X . .
U J - KOHUeHTpauust L-ro KOMMOHeHTa MNpPOAYKTOB FOPEHUA B i-M U j-M
NoMeLLeHNNAX, KI/Kr;
L KonuyectBO L-ro KOMMOHEHTa MpPOAYKTOB ropeHus (kucnopoaa

),
BblaenswLlerocs (MorfoLaroLleroca) npu cropaHMm OOHOro Kurorpamma noXXapHom
HarpysKku, Kr/Kr.

YpaBHeHune GanaHca onTUYecKor NNOTHOCTU AbiMa:

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

roe:

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

~ . 2
D . AbIMoO6pasyoLLast cCoCOBHOCTb NOXaPHON Harpysku, HI'M [xr

OnTuyeckas NAOTHOCTb AbiMa Npu OBbIYHBLIX YCMOBUSX CBA3aHa C PacCTOAHUEM
npegensHoOn BUAMMOCTU B biMY (DOPMYIIOMN:



1,=238/n (rne.1
4)

[na nomeweHnin 6e3 NCToYHKUKa Tenna cuctema ypaBHeHun (I16.6), (IM6.7) n (I16.8)
ynpowiaeTca n npeactaBnseTca B BUge:

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

n

s (6.1

i=1

o= 3 [ovesian (A7) pit pysion(aRy) -p) ]
roe '

MNepBoe ypaBHeHMe CBsi3biBaeT nepenagbl AaBfEHUA Ha  COEAMHSIOLLNX
NnoMelLeHne MpoeMax C pacxogoM rasa 4epe3 3TM MpoemMbl. BTopoe BblpaxaeT
MOCTOSIHCTBO OObeMa Ans [AaHHOro nomelleHust. Takum oGpasoM, Ans BCEro 3aaHus

+ : 5 5

TpebyeTcs pewaTtb CUCTEMY, COCTOSLLYHO U3 (”}c ch) " HenuHeitHbIX ypaBHEHW BMaa
(M6.12) w Ve AuHerHbIX ypaBHeHun Buaa (IM16.13). 3pech Me y Mhe -
COOTBETCTBEHHO, YMCIO rOPU3OHTANbHbIX N BEPTUKArbHbLIX CBA3EN HA 3Taxe; ' - Gucrno

Y3I10B; N~ 4ncno staxeii.

Cuctema ypaBHeHuW, BkNoyvawwaa B cebs ypasBHeHus ([16.6), ([16.7) aons
nomeLleHunsa oyara noxapa u ([16.12), (I6.13) ana octanbHbIX MOMELLEHUA U YypaBHEHUE
(M6.11), onucbiBatoLwas rmapaBnnNYEeCcKyto CXemMy 34aHus, pelaeTca YACNEHHO METOA40M
nTepaumm B COBOKYMHOCTU C METOAOM CEKYLLUX.

OcHoOBHblE ypaBHeHUsi ANns ornpefeneHus TemnepaTypbl rasa M KOHUEHTpauuu
NPOAYKTOB TOPEHUS B MOMELLEHUAX 30aHUA MONyyYeHbl U3 YpaBHEHUWA COXpaHeHus
SHeprnum n maccel.

TemnepaTypa rasa B nomellieHuu, rge OTCYTCTBYeT oyar noxapa, onpegensiercs
N3 ypaBHeHUs Tennosoro 6anaHca, KOTopoe MOXHO MOMYYUTb U3 YypaBHEHUS COXpPaHEHUS
aHeprum (I16.7). dopmyna gona onpeneneHvss TemnepaTtypbl rasa B j-M MOMELLEHUN

nwn..n ~

30aHnA B "N - MOMEHT BPEMEHN!

= ' (M6.1




roe:

Q . CyMMa WCTOYHMKOB (CTOKOB) Tenna B obbemMe j-ro NoMeLLeHus u Tenna,
yXOOSLLEro B orpaxagaroLme KOHCTPYKLNN;

I LOEAD
T(T)_To -

- NpuBEAEHHbIN KOAPPUUNEHT TENNOOTAAYN;
To . Ha4anbHas TemnepaTtypa B NOMeELLEHUM;

et - mnowanb NOBEPXHOCTU OrPadKaatoLLMX KOHCTPYKLIWIA B j-M MOMELLEHUN.

KoadhduumeHt Ttennootgaum % moxeT ObiTb paccymtaH no 3MNUPUYECKON
dopmyne:

. 4,07-}/3 Tn—Tw npu Ty <60°C (MN6.1
11,63-exp[0,0023+ (Tn=T,)] 1 Ty >60°C 7)

KoHueHTpaums oTaenbHbIX KOMMNOHEHTOB ra3oBbiX CMeCcen B NOMELLEeHUAX 34aHns
BbIYMCIIAKOTCA M3 ypaBHEHUs ©GanaHca mMaccbl AdaHHoro KomnoHeHta ([16.12).
KoHueHTpauus L-ro komnoHeHTa NpOAYKTOB rOpeHUs B j-M NOMELLEHUN B "N"-bIN MOMEHT
BpeMeHU onpeaensieTca ypaBHEHNEM:

k= (MNe.1
Pi-Vi 8)

OnTuyeckas KOHUEHTpaums gbiMma B NMOMELLEHMSAX onpeaensietcs n3 6anaHcoBoro
ypaBHeHus ([16.19). HaTypanbHbIn NokasaTenb ocnabneHus cpeabl B j-OM NOMELLEHUMN B

n"- MOMEHT BPEMEHM onpeaensieTcs ypaBHEHNEM:
FTAPAHT:

Mo-Bngmumomy, B TEKCTe npeabigyliero absaua gonyueHa onevatka. Mimeetca B Buay
ypaBHeHue (I16.13)



(M6.1

AHanUTU4Yeckue COOTHOLLEHUSA AN onpeneneHus KPUTUYECKOM
NPOAOIMKUTENbLHOCTU NoXapa

[nsa OAWHOYHOro nOMeELLeHNs BbICOTOM He 6ornee 6 M, yOoOBRETBOPANOLLErO
YCNOBUAM  MPUMEHEHNA  WHTErpanbHOM  Mogenu, npu  OTCYTCTBMU  CUCTEM
NPOTUBONOXaPHOW 3alunThl, BIIMSAIOWNX HA pasBuUTUE Noxapa, AonycKaeTcs onpeaenstb
KpUTUYECKMEe BpeMeHa Mo KaxAoMy W3 onacHbIX (PakTopoB Moxapa C MOMOLLbHO
aHaANUTUYECKNX COOTHOLLEHWUIA:

Mo NOBbILLEHHON TeMnepaType:

r [e 701, " (M6.2
th— K~In 1+m O)

no notepe BMaNMOCTU.

Sl-

nBe._d B | V'|n(1,05-(1~E) o (|-|62
Wl AN LB 1)
Nno NOHW>XXEHHOMY coaep>XXaHUto Kucnopoaa:
L
,l n
=) B onli- 0.044 (M6.2
Kp A B Lo, 2)
v +0,27 -z

I~

R (M6.2
} 5

roe:



353-cp~V

1-9)m-Q y y
( ) H pa3MEpPHbIN KOMMNIIEKC, 3aBUCALLUN OT TEnnoTbl CropaHus
mMartepuana n ceobogHoro o6bema NnoMeLLeHns, Kr;

b . HavanbHas TemnepaTtypa Bo3ayxa B nomewieHun, °C;

N - nokasaTenb CTEMNEHW, YYUTbIBAKLWMA W3MEHEHME MacChl BbIrOpaloLLEro
MaTtepwuana BO BpeMEHMU;

A - pasMepHbIn NapamMeTp, YYUTbIBaAKOLWMA YyOENbHYKD MacCOBYK CKOPOCTb

n
BbIFOpPaHNs roptoyero Martepuana v nnowiaab noxapa, xr/c”
Z - 6e3pasmepHbIi NapameTp, yuYnTbiBalOWM HEPABHOMEPHOCTL pacnpeneneHms
O®I1 no BbICOTE NOMELLEHUS;

Qi . HU3LWas TennoTa cropaHus matepuana, MIK/kr;

G yoenbHas wu3obapHas TensioeMKoCTb [bIMOBbIX rasos, MJI}K/(KT'K)
(oonyckaeTcs NpUHUMaThL paBHOW TeNnoeMKocTn Bo3ayxa npu 45°C);
? - koacbdmumeHT TenmnonoTepb (NPUHMMAETCA MO AaHHbIM  CNPaBOYHOM

nnTepaTtypbl, NPU OTCYTCTBUN JaHHbLIX MOXET OblTb NPUHAT paBHbiM 0,55);
N - koapPULMEHT NONHOTLI FopeHus (onpeaensetca no gopmyne 16.9);

. 3
V - cBOO6OAHBLIM 0O0beM nomeLlleHusa, M ;

a - KO3 MUMEHT OTpaXKEHNA NPeaMETOB Ha NyTAX 3BaKyaUuu;
E - HayanbHas ocBeLWEeHHOCTb, JK;

I
p - npepenbHaa AanbHOCTb BUOMMOCTU B ObIMY, M;

D L2
m - obIMOOBpasyroLasa cnocobHOCTL ropsiLero matepuana, Hr-m /KT;
L - yaenbHbI BbIXOA4 TOKCUYHbIX FrA30B Npu cropaHun 1 Kr matepuana, Kr/kr;

-3
X - npefenbHO JonycTMmoe cofepXXaHne TOKCUYHOro ra3a B NoMeLLeHnn, KT/ M
_ 3 _ 1n-3 3 —oa.1n—6 3
bo, . yaenbHbIA pacxon KUcropoaa, Kr/kr.
Ecnu nog 3Hakom norapudma nosiydaeTcs oTpuuaTeribHoe 4YMcro, TO LaHHbIN
O®I1 He npeacTaBnsieT ONacHOCTMW.
[MapameTp z BbIMMCAAT MO hopmyne:

_h. b 6.2
= m exp(1,4 m )npuH§6M | El)

roe:

h - BbicoTa pabo4yen 30HbI, M;

H - BbicoTa nomeLleHus, M.
OnpepenseTcs BbicoTa paboyen 30HbI:

h=h_+17-05-5 (Nne.2



roe:
M BblCOTa NMNOLLAAKN, HA KOTOPOW HAaXOAATCA N0AW, Haa NoNIoM NOMELLLEHUS, M;

8 - pasHOCTb BLICOT MoNa, PaBHast HYMO MPY FOPU3OHTANbHOM €ro PaCcroNOXeHMM,
M.

Cnenyet UMeTb B BMAY, YTO HanbonbLLel onacHOCTU NpW noXape noaseprarTcs
noan, Haxoaswumecss Ha ©Oonee BblcOkoM oTMmeTke. [loaTomMy, Hanpumep, npu
onpeadeneHnn HeobxoaMMoro BpeMeHN aBakyauuun noaen U3 naptepa 3puTtenbHoro 3ana
C HaKMNoHHbIM MONIOM 3HayeHMe h cnegyeT HaxoOouTb, OPUEHTUPYSICb Ha Haubonee
BbICOKO pacronoXeHHble psaabl kpecen. MNapameTpbl A 1 N BbIYMCNSAIOT Tak:

ANS cnyyasi FopeHust XXMOKoCTU C YCTaHOBUBLLENCS CKOPOCTbIO:

A=y, Fn=1

roe:

2. )
Vyx - ypnenbHas MaccoBasi CKOPOCTb BbIFOPaHUS XUAKOCTMH, kr/ (M ¢l
AN crny4Yas FopeHust XXUOKOCTM C HEYCTaHOBUBLLECA CKOPOCThIO:

0,67y, F
A:+ n=1,5,

cm

OS5 KPYroBOro pacrnpocTpaHeHna noxapa:
A=1,05"y,, -V’ n=3

roe:

V - NnnHenHasi CKOPOCTb PacnpoCTPaHEHUS MaMeHn, M/c;

ONsi  BEepTUKanbHOW UMM  TOPU3OHTarlbHOM MOBEPXHOCTM TOPEHUs B Buae
NPSAIMOYroNnibHUKa, OfHa M3 CTOPOH KOTOPOro yBenuuMBaeTcs B ABYX HanpaBreHusix 3a
CYET pacnpocTpaHeHusi NramMeHn (Hanpumep, pacnpoCcTpaHeHNe OrHs B rOpU30OHTaNbHOM
HanpaBfeHUn No 3aHaBeCy Mocrie 0xXBaTa ero niameHeM Nno BCEN BbICOTE):

A=y, V-bn=2

roe:

b - nepneHOMKYNsIpHbIA K HanpaBneHUI0 [OBWKEHUS MraMeHn pasMep 30Hbl
ropeHusi, M.

Mpn oTcyTCTBUKM creumanbHbiX TpeboBaHWi 3HayveHnss a U E npuHuMmatoTcs

=2
paBHbiMK 0,3 1 50 fIK COOTBETCTBEHHO, a 3Ha4YeHne Iffp 0 M.

WNHdopmaLums 06 naMeHeHusx:

lNpukasom MYC Poccuu om 12 Oekabps 2011 2. N 749 e pasden IV Hacmosuwezo
MPUIIOXXeHUS BHECEHbI UBMEHEeHUSs, ecmyrarouwue 8 cusy rno ucme4vyeHuu 60 OHel rocrie
OHS ogbuyuarnbHo20 orybriukogaHUs Ha38aHHO20 rpuKa3a

Cm. mekem pa3soena 6 rpedbidywel pedakyuu
IV. MaTemaTu4yeckas ABYX30HHas MoAenb NoXxapa B 34aHun



Mpn peweHnn 3agayvy Cc UCNOSb30BaHMEM [OBYX30HHOW MOAENWN noXap B 34aHUK
XapakTepm3yeTca YCpPeAHEHHbIMM NO Macce W 0O0bemy 3HayeHMsIMU MapamMeTpoB
3a4bIMJIEHHOWN 30HbI:

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

L - onTtuyeckasi NNOTHOCTb AbiMma, Hn/m;

X .
I - MaccoBasi KOHUEeHTpauusa I-TOr0 TOKCUYHOro npoaykrta ropeHumda B

3a4bIMITEHHOW 30He, KI/KT;

X
K - MaccoBas KOHLIEHTpaLus Kucrnopoaa, Kr/kr;

Z - BbICOTa HWXHEW rpaHnLbl Cnos AbiMa, M.
B cBol o4yepedb nNepeyncrneHHble napameTpbl BblpaXkaloTcss Yepe3 OCHOBHbIE
NHTEerpanbHble NapaMeTpbl 3a4bIMNEHHON 30HbI C MOMOLLbIO CrieayoLWmX (opMyI:

T
Q3:Im-cp(T)-dT
0

, (M6.26)

I‘ni mK

X = —, X, = —
'om m (ne.27)
n= i
Vi (n6.28)
v

= 2o

1 , (M6.29)

roe m, m; oblwas mMacca AbiMa U COOTBETCTBEHHO i-f0 TOKCMYHOrO MpPOAYyKTa
FOPeHUs1 B 3abIMNEHHON 30HE, KT;

m 5
K - Macca Kucropoa B 3a4bIMIEHHOW 30He, Kr;

Q3 - QHTAnNbMNA NPOAYKTOB ropeHnA B 3aQbIMNEHHON 30He, KIXK;

2
S - onTU4Yeckoe KonNM4ecTBo AbiMa, Hm-m* -

3
P - nnoTHocTb AbiMa npu Temnepatype T, Kkr/m”

. 3
Vi - o6bemM 3aabIMIEHHON 30HbI, M ;
H, A - BbicOoTa 1 nnoLyaab NOMeLLEeHUs, M;

% - yAaenbHas TENNOEeMKOCTb AbIMa, KI["‘/(K' Kr) .

AnHamuka OCHOBHbIX MHTEerpalibHbIX napameTpoB 3a4bIMSTIEHHON 30HbI
onpegendeTcd nHTerpyuposaHnemM CUCTEMbI Creayronx GanaHcoBbIX ypaBHeHMVIZ

obuen maccbl KOMNOHEHTOB 3a4bIMITIEHHON 30HbI C y4yeToM AdbiMa, BHOCMMOIO B
30HY KOHBEKTMBHOW KOMOHKOW W dblMa vyoandemoro 4epe3 npoembl B coceaHue



noMeLweHnA:

dm
M -G.-G
a % " (M6.30)

roe t - Tekywee Bpems, c;

G : Cn _ maccoswiit pacxo AblMa COOTBETCTBEHHO Yepe3 KOHBEKTUBHYHO KOMNOHKY
N OTKPbITbIE NPOEMbI B MOMELLLEHUMN, KI/C;

SHTaNbMUS KOMMNOHEHTOB 3aAbIMIIEHHOW 30HbI C Y4ETOM Tensna, BHOCMMOrO B 30HY
KOHBEKTMBHOW KONOHKON, TENNOOTAA4YM B KOHCTPYKLMM U YHOCA AbiMa B MPOEMbI:

Q_ 65 0o -
di =k ™ Quon , (M6.31)

roe Qx , Qn , Qeon - TennoBasi MOLLHOCTb, COOTBETCTBEHHO, BHOCMMAasi B
3a4bIMJTIEHHYI0 30HY KOHBEKTMBHOW KOJSIOHKOW, yaansemasi ¢ ObIMOM 4epe3 OTKpbITble
npoeMbl N TepsieMas B KOHCTPYKUuMK, KBT;

Maccbl Kucrnopoga c y4eToM noTepb Ha OKUCIIEHUE MPOLYKTOB NMUPOSin3a roproymnx
BELLECTB:

roe:
% =023 (G- Lox)—ox G (ZI;I6.3
N - nonHoTa cropaHus roproyero matepuana, Kr/Kr;
V' - ckopocCTb BbIrOpaHWa roptovero matepuana, Kr/c;
Lbx . notpebneHne Kkucnopoga npwu CropaHUM eguHULbl Maccbl TOpPHYero

mMarepwana, Kr/kr;
ONTUYECKOrO0 KONMM4YecTBa AbiMa C y4yeToM [AbiMoobpasyrouwen crnocobHocTu
ropsiLero maTtepuvana:

85 _y 0, L (M6.3

P 3)

K (342 x)
roe ™ - abiIMooOpasytollas cnocobHOCTL roptoyero matepuana, Hr/{m" - xr)
Macchbl i-ro TOKCUYHOIO NPOAYKTa FrOPeHUs:

dm; L s
_:\V. —X. -
at C T (ne.34)

L. o ,
roe ' - MaccoBbIM BbIXO[, I-F0 TOKCUYHOIO NpoAyKTa ropeHus, Kr/Kr.

Macca KOMMNOHEHTOB AbiMa GK , BHOCMMbIX B 3adblIMINE€HHYIO 30HY KOHBEKTUBHOW



KONIOHKOWM, OLIeHMBAaETCHa C y4eTOM KOonnyecTBa BO34yXa, BOBIEKAEMOro B KOHBEKTUBHYIO
KONMOHKY MO BCEWN ee BbICOTE [0 HWXHEWN rpaHuubl Cros AbiMa. B nHXeHepHbIX pacyeTax
pacxo KOMNOHEHTOB AblMa Yepe3 0CECUMMETPUYHYHO KOHBEKTUBHYIO KONTOHKY Ha BbICOTE
HWKHEro ypoBHA 3aAbIMNEHHOW 30Hbl Z (B 3aBUCMMOCTM OT TOro, Kakad obnactb
KOHBEKTUBHOW KOMOHKM wnu dhakena norpyxeHa B 3agbIMAEHHYIO 30HYy) 3ajaeTtcs
NosTlyaMnupuyeckon oopmynon:

> | 0566
0,011-Q- 7 17151 o6s1acTH hakena
Q
2 | 0.909
G =1 0,026-Q- — JUTS TIEPEXO0THOM 0071acTH
Q
2 |18
0,124-Q- — JUIs1 00J1aCTY KOJIOHKHU

, (M6.35)
roe Q - MoLLIHOCTb o4Yara noxapa, KBT.

[vHamuka napaMeTpoB o4ara mnoxapa onpegensieTcs pasBuUTUEM MroLaamn
FOpPEHUST C Y4ETOM CIOXHOMO COCTaBa roprYvMx MaTepuaroB, UX PacronioXeHus, mecTa
BO3HWKHOBEHWS o4ara noxkapa v nosHoTbl CropaHuns:

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

MoTepn Tennma B oOrpaxgawwme KOHCTPYKUMM pacCYUTLIBAOTCA C  Yy4eToM
o T o
TemnepaTtypbl ropsiyer CTpyum ¢, CKOPOCTU W u3ny4YyaTenbHOW CroCOBHOCTM CTpyM,

OMbIBalOLLLEN KOHCTPYKUMU U NporpeBa camomn i-M KOHCTPYKLNK Ti(y) no TonwuHe y. ns
9TOro0 YNCNEHHO MHTErpupyeTcs HecTaunoHapHoe ypasHeHne dypobe:

T(y) 1 oNT) aT{y)
o dTe Y ngay
C rpaHn4YHbIMAN N Ha4YalnbHbIMU YCITOBUAMMW:
oTi(y)
o+o ) (T.+T,)=-2A, ——
et an) ()= =5 y=0, (16.38)




T(0, y)=T,  0<y<d

, (IM6.40)
rme % %1 - COOTBETCTBEHHO KOHBEKTMBHbI M NyYnCTbIN - KO PULUMEHT
2

TennooTtaayu, BT/(M K)

O - TOnLWWMHA OrpaXkAaLoLLEN KOHCTPYKLMM, M;

C(T) - TennoeMmkoCTb MaTepuana KOHCTpyKuMuM npu Temnepatype T(y),
I[)K/(KFZ'OK)-

NT) TEeNnsoNpoBOAHOCTL MaTtepuana KOHCTPyKuun npu Temnepatype T(y),
BT/(M'OK)-

Tw’ T0

- TemnepaTypa COOTBETCTBEHHO OOOrpeBaemMoN 4acTu KOHCTPYKUUK W
cpenbl y HeoborpeBaemow noBepxHocTy, K;

P - NNOTHOCTb MaTepuana KOHCTPYKLWWX, Kr/M.

TennoBble M MaccoBble MOTOKM 4Yepe3 MNpPOeM B KaXAbli MOMEHT BpEMEHMU
paccyYnTbIBAOTCA C YY4ETOM TeKyllero nepenaga gasfneHus rno BbiCOTe NpoemMa, cocTaBa
N TemnepaTypbl ra3oBon cpenbl No 06e CTopoHbl Npoema (cxema pacyeTa Ha puc. 16.1).
Tak, maccoBbli pacxod OblMa M3 MOMELLEHUA o4yara noxapa B cocefiHee rnomelleHue
paccuyuTbiBaeTCsa crnegyowmm obpasom:

Yinax
Gy=8-¢- | /2 o [PN)-Ph]] -t
Yo , (M6.41)

roe B - wunpuHa npoema, m;

< - aspoanHaMn4ecKkuin KosppPuuneHT npoema;
P(h)—P,(h -
( ) 2( ) - pasHuua gaBreHun B NoMeLleHnaxX Ha BbicoTe h;
P - nNnoTHoCcTb AbiMa B 3agblM/IEHHOW 30HE COCEeAHEro MnOMELEeHUs npu
TemnepaTtype Abima T.
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Puc. I[16.1. Macconoroku 4epe3 npoem
Mpenenbl MHTErpMpoBaHus Yinax ™ Y min BblbupatoTcs B npegenax crBopa npoema,
cnoda AObiMa nNOMEeWEeHnA O4ara noxapa W Tam, TrAe N30bITOYHOE AaBleHne

AP_(P(h) P(hz))>0 , KaK 9To ykasaHo Ha puc. 6.1.

Heobxoavnmas ons oueHKV nepenaga AaBNeHUs NoO CTBOPY Npoema 3aBYCUMOCTb
[@BneHns OT BbLICOTbI B i-OM MOMELLEeHUM (C y4eTOM 3adbIMIEHHOW 30Hbl 3TOro
NoMeLLIeHNs) OLeHMBAETCS 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 - Tekywias BbiCOTa He3aAbIMITEHHOW 30HbI B I-OM MOMELLEHUN.

PaccuntaHHble napameTpbl TennomaccoobmeHa B npoemMe WuCnomnb3yrTCA Kak
rPaHn4HbIE YyCIioBUA O5A coceHero noMeLlleHuns.

V. NoneBon metoa MoAenMpoBaHNA NoXxapa B 34aHUN

OcHoBOW Anst NofeBbIX MOAENEN MOXapoB SIBMAOTCA ypaBHEHMS!, BblpakaroLune
3aKOHbl COXpaHEeHWUst Maccbl, MWMMynbca, 3HEePrMM U MacC KOMIMOHEHTOB B
paccmaTpMBaeMOM Marnom KOHTPOSbHOM obbeMe.

YpaBHeHMe coXpaHeHUs1 Macchbi:

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

. (N6.44)

[na HbOTOHOBCKMX XWOKOCTEW, NOAYMHSAIOWMXCA 3akoHy CTOKca, TEH30p BSA3KUX
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,+ I ¢, dT+ Z(Yk~ He)
roe To k

H
k - Tennota O6pa30BaHVIﬂ K-ro KOMMOHEHTa;

k

- CTaTn4yeckasa aHTarnbrnmna CMecu,;

- TennoemMKOoCTb CMeCH Npn NOCToOAHHOM OaBJ1IEHUN;



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 3ambikaHusa cuctembl ypaBHeHun (16.43) - (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.



