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3apeructpuposaHo B MuHtocte Poccum 20 mapta 2023 1. N 72633

MWHUCTEPCTBO POCCI/IVICKO?I ®EOEPALIUM NO OENAM NPAXXOAHCKOWU
OBOPOHbI, YPE3BbIYAWHbLIM CUTYALIUAM U IMKBUOALIUA
NOCNEACTBUN CTUXUUHBIX BEACTBUA

NMPUKA3
oT 14 HosAGpsa 2022 r. N 1140

Ob YTBEPXOEHUU METOOUKU
OMPEAENEHUA PACYETHbBIX BENTMYUH NMOXXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUAX U NOXXAPHbLIX OTCEKAX PA3JIUYHbIX KITACCOB
®YHKLUWUOHAIIbHOM NOXXAPHOM OMACHOCTHU

B cootBeTctBUM nyHKTOM 3 [NpaBun nNpoBeAeHUs pacyeToB MO OLEHKe MOXaPHOro pucka, YTBEPXAEHHbIX
noctaHosrneHuem lMNpasuTtensctBa Poccuiickon ®epepaumm ot 22 uons 2020 r. N 1084 <1>, npukasbiBato:

<1> CobpaHue 3akoHogaTenbcTBa Poccunckon ®enepaunm, 2020, N 30, cT. 4940.

1. YTBepauTb 1 BBECTU B Aenctaue ¢ 1 ceHTabps 2023 r. npunaraemyto METOAMKY ONpeaerneHns pacyeTHbIX
BEMWUYMH MOXapHOro pucka B 30aHUAX, COOPYXEHUAX U NOXaPHBIX OTCEKax PasnuyHbIX KNaccoB (PyHKLMOHAaNbLHON
NokapHOM OMacHOCTMU.

2. MNpwusHaTtb yTpatnBwmnmmn cuny npukassl MHC Poccun ¢ 1 ceHTabpsa 2023 r.:

oT 30 moHs 2009 r. N 382"06 yTBEp)XOEHUN METOAMKN ONpeaeneHnsa pacyeTHbIX BENMYMH NOXAPHOro pucka
B 34aHMAX, COOPYXEHUSX W CTPOEHMAX PasnUYHbIX KIaccoB (YHKUMOHAMNbHOMW MOXapHOW onacHocTn"
(3apernctpuposaH MuHuctepcTeom toctnumm Poccuiickon depepaummn 6 asrycta 2009 r., permctpauuoHHbii N
14486);

oT 12 pgekabpsa 2011 r. N 749"0O BHECEHMM N3MEHEHMI B METOAUKY OMNpedeneHusi pacyeTHbIX BENMYMH
MOXapHOro pucka B 34aHWAX, COOPYXEHUAX U CTPOEHUSAX PasfUYHbIX K1acCoB (OYHKUMOHaNbHOW MNoXapHou
onacHocTu, yTBepxaeHHyto npukaszom MYC Poccum ot 30.06.2009 N 382" (3apernctpupoBaH MUHUCTEPCTBOM
toctmumm Poceniickon deagepaumm 30 gekabpsi 2011 r., pernctpaumoHHbin N 22871);

oT 2 pgekabps 2015 r. N 632"0 BHeceHun uameHeHun B npukad MYC Poccum ot 30.06.2009 N 382"
(3apernctpuposaH MuHuctepcTeom toctnumm Poccurickon ®epepaumm 30 gekabps 2015 r., pernctpaunoHHsin N
40386).

MwuHucTtp
A.B.KYPEHKOB

YTBEPXKOEHO
npukazom MYC Poccun
ot 14.11.2022 N 1140

METOOUKA
ONPEAENEHUA PACYETHbIX BENTMYXH NMOXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUAX N NOXXAPHbLIX OTCEKAX PA3JIM4YHbLIX KITACCOB
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®YHKLMOHANBHOMN NOXXAPHOM ONMACHOCTU
|. OOLWMme nonoxeHus

1. MeTtoguka onpegeneHns pacyeTHbIX BENUYMH MOXapPHOrO puUcka B 34aHUSAX, COOPYXEHUSIX U MOXapHbIX
OTCeKax pasfnU4HbIX KaccoB (OYHKUMOHANbHOM MOXapHOW onacHocTM (fanee - MeTtoamka) ycTaHaBnvBaeT
nopsaoK ornpeferneHnst pacydeTHbIX BENMYUH MOXAaPHOro puUcKa B 34aHUSAX, COOPYXEHUAX U MOXKapHbIX OTCeKax
(manee - 3gaHMe) KraccoB (MYHKUMOHaNbHOW noxapHow onacHoctu ®1 - ®4, knacca P5 - B yacTu CTOAHOK
nerkoBbIx aBToMobunen (B TOM YnCrie OTAENbHO CTOSLWMX) 63 TEXHNYECKOro OBCNYXMBaHMA U PEMOHTA, a Takke
nomeLLeHnin Knacca (pyHKLMOHANbLHOM NoXXapHon onacHoctn ®5 (3a nckniodeHMeM nomelleHun kateropun A n b
Mo B3PbIBONOXAPHOM M MOXaPHOW OMacHOCTM), BXOAALLMX B COCTaB 34aHWIA KNaccoB yHKLMOHAMNbHOW NOXapHOW
onacHoctn @1 - d4,

Knacc cyHKUMOHanNbLHOMW MOoXapHOMW OMAacHOCTU 30aHWA onpefenseTcda B COOTBETCTBUM CO cTaTtben 32
®epepanbHoro 3akoHa oT 22 utona 2008 r. N 123-93 "TexHuueckuin pernameHT o TpeboBaHMAX MoXapHOM
6e3onacHocTn'<1> (nanee - ®enepanbHblii 3akoH N 123-D3).

<1> CobpaHue 3akoHogatenbcTBa Poccunckon ®epepaumm, 2008, N 30, cT. 3579; 2022, N 29, cT. 5243.

2. Onpe,u,eneHme pacyeTHbIX BENIMYUH NOXapPHOro puUcka MOXEeT OCYLUEeCTBNATbCA ANA OTAElbHbIX yacten
3p,aHI/Il7I npn ogHOBpeEMEHHOM BbINOJIHEHNN CneayroWwnx yCJ'IOBI/IIZ:

4YacCTb 34aHUA BbloeneHa MmyxnMm npoTUBOMNOXapHbIMKU NperpagaMmm B COOTBETCTBUU C Tpe6OBaHI/IF|MI/I
HOPMAaTUBHbIX JOKYMEHTOB MO NOXapHown 6e30nacHOCTH;

nyTW 3BaKyalMn M3 yKasaHHOW 4YacTu 34aHus o60coOneHbl OT MyTEN 3BaKyauum U3 Opyrux Yacten 3gaHusi
(He nmeroT ObLLMX Y4aCTKOB).

3. OnpeaeneHne pacyeTHbIX BENUYMH NOXAPHOTO pMUCKa OCYLLIECTBIISETCS HA OCHOBAHWM:

a) aHanm3a rnoXxapHow ONacHOCTU 34aHUMN;

0) onpegeneHns 4acToTbl BO3HMKHOBEHMS NoXxapa (4acToTbl peanu3aumm NoXapoonacHbIX CUTyauui);
B) MOCTPOEHMS NOMEN onacHbIX hakToOpoB Noxapa A5 pasfnyHbIX CLIEHAapUEB €0 Pa3BUTUS;

r) OLEHKN NOCreAcTBMIA BO3OENCTBUA ONacHbIX (hakTopoB NnoXapa Ha Nogen Ans pasfnyHbIX CLLeHapueB ero
pasBUTUS;

[) y4eTa cocTtaBa cucTeMbl obecneyeHnst noxxapHor 6e3onacHoOCTU 34aHun.

4. OnpepgerneHve pacvyeTHOM BEMWYMHbI MOXAPHOrO puUCKa 3akioyYaeTcs B pacyeTe WMHAUBUAYarbHOro
MOXapPHOro pucka Anst Nioaen, HaxoasaLWwmXxcst B 30aHUn. YMcneHHbIM BblpakeHMEM UHAMBMAYANBHOMO MOXapHOro
pucka sIBNsIeTCs YacToTa BO3AENCTBUS ONMacHbIX dakTopoB noxapa (aanee - OPr1) Ha yenoBeka, HaxosLerocsi B
3gaHuun. OPr1, yunTbiBaeMble Npu NpoBedeHUN pacyeTa, npuseaeHbl B npunoxerun N 1 k Metoguke.

5. YactoTta Bo3gewncteua Ol onpegenseTca Ans NoXapoonacHOW cuTyauuu, KoTopasi XxapakTtepu3ayeTcs
HanbonbLUEN OMAacHOCTLIO AN XKU3HU U 300POBbS NI0AEN, HAXOOALWMNXCS B 34aHUN.

6. OnpegeneHne pacyeTHbIX BEMMYMH MOXAPHOIO pUcKa MOXET NMPOBOAUTLCS ANsl NOATBEMKAEHNS YCIOBUS
COOTBETCTBUSA OObeKkTa 3aWwmTbl TPEOOBaHUAM NoXapHOW 6e30nacHOCTU, NPEeAYCMOTPEHHOIO MyHKTOM 2 4actu 1
ctaten 6 degepanbHoro 3akoHa N 123-O3 <2>, npu HEBLINOMHEHUN TPEOOBaHUN HOPMAaTUBHBIX JOKYMEHTOB MO
noxapHon 6esonacHoCTH, yunTbiBaeMbix MeTogukon, a Takke Ana NOATBEPXKAEHUS 3PFHEKTUBHOCTU
MeponpuaTun, paspaboTaHHbix (paspabaTbiBaeMblx) B paMKax chneumanbHbIX TEXHUYECKUX YCMOBUA Wnn
KoMnrekca HeobXoOANMbIX WHXEHEPHO-TEXHUYECKUX W  OPraHM3aumMOHHbIX MeponpuaTMA MNo  obecnedeHuto
noxkapHor 6e3onacHocCTL.
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<2>, <3> CobpaHue 3akoHogaTenbcTBa Poccuickon deagepaumm, 2008, N 30, ct. 3579; 2022, N 29, cT.
5243.

7. Ona uenein MeToaoukm MCMOMb3YHTCA OCHOBHbIE MOHATUS, YCTaHOBMEHHble cTaTben 2 demepanbHOro
3akoHa N 123-93 <3>.

Il. OCHOBHbIe pacyeTHble 3aBUCUMOCTHU

8. MH,D,I/IBI/Ip,yaJ'lebIIZ I'IO)KaprIIZ pUCK oTBevaeT Tpe6yeMomy, ecnu:
R S RHOpM’ (1)

rae Ruopm - HOPMATUMBHOE 3HAYEHNE UHOMBUAYATNLHOIO MOXapHOro pucka, Ruopw = 106 rog™;
R - pacyeTHasa BeNMYMHa MHAMBMOYANbLHOTO MNOXapPHOro pucka.

9. NHamBuayanbHbIA NOXapPHbLIA PUCK OMpedensieTca Kak MakCumarnbHOe 3HayYeHue MOoXapHOoro pucka u3
BCEX paCCMOTPEHHbIX B pacyeTe CLeHapueB noxapa:

R=max{Ry, ..., R ..., Rk}, (2)
roe Ri - pacyeTHast BENUYMHA MHAVBMAOYANbHOIO MNOXapHOro pucka npu peanusaumm i-ro cueHapus noxapa;
K - KONn4ecTBo cLeHapuneB, PACCMOTPEHHBIX NPW pacdeTe BENMWUMHbI MOXAPHOro pyckKa.

10. CueHapun noxapa npenctaBnsier cobov BapuaHT pasBUTMS MNoXapa C y4eTOM MNPUHATOro Mecrta
BO3HMKHOBEHUS U XapakTepa ero passuTtus. CueHapuin noxapa onpegensieTcs Ha OCHOBE [aHHbIX 06 06beMHo-
NNaHNPOBOYHbIX PELLEHUSX, O Pa3MELLEHUN FTOPIOYEN HAarpy3ku U NOAEN B 34aHNM.

Mpu pacyeTe paccmaTpuBalOTCA CLEHapuu noxapa, Npyu KOTOPbIX peanuayloTcs Hauxyalme YCroBus ans
obecneyeHnss ©GesonacHocTn nwogen. B kayectBe cueHapueB C  HauXyAwuMmK  YCroBUMSIMM - noXapa
paccMaTpuBalOTCs CLEeHapuW, xapaktepusyemble Haubonee 3aTpyAHEHHbIMU YCMOBUSIMW SBakyauuu nogen u
(nnn) Hanbonee BbICOKON AUHAMMKON HapacTaHus OPrl.

11. Ecnn pacyeT BENWYMHbI NMOXapHOrO pucka NPOBOAMTCHA ANs MOATBEPXKAEHWUS YCMNOBUSI COOTBETCTBUS
ob0bekTa 3awmnTbl TpeboBaHMAM MOXapHOW ©e30nacHOCTW, NpPenyCMOTPEHHOro MyHKTOM 2 4yactu 1 ctatbu 6
depepanbHoro 3akoHa N 123-®3, npy HEBbLINOMHEHWM TpebGoBaHWIA HOPMATMBHBLIX OOKYMEHTOB MO MOXapHON
6e3onacHocTh, yuuTbiBaembix MeTOAMKON, paccmaTpuBalTCA CLeHapuu noxapa, YYWTbiBalolWmMe BnUsHUE
TpeboBaHM HOPMATUBHBLIX AOKYMEHTOB MO MOXapHOM ©GE30MacHOCTU KOTOpble HEe BbIMOSHAITCSA, B TOM 4uche
cLueHapuy noxkapa B COOTBETCTBYHLLMX MOMELLIEHNSIX U YaCTaAX 34aHUNA.

12. Ecnn pacyeT BenMuYMHbl MOXAapHOMo pucka npoBOoAMTCA Ans noaTBepXaeHnsa adhdeKkTUBHOCTU
MeponpuaTuMn, paspaboTaHHbix (pa3pabaTbiBaeMblX) B paMKax cCrneumanbHbIX TEXHUYECKUX YCIOBUA UMK
KoMnrekca HeobXoOANMbIX WHXEHEPHO-TEXHUYECKUX W  OpraHvM3aumMOHHbIX MeponpuaTMA Mno  obecnedeHuto
noxapHon 6e3onacHOCTK, paccMaTpyMBalOTCA CLiEeHapuu noXapa, MpyM KOTOPbIX YYUTLIBAIOTCA MapameTpbl u
XapaKTepUCTUKM 30aHMIN, CBA3AHHbIE C yKa3aHHbIMW MEpPONpUATUSMMU.

13. Kpome BbillieyKasaHHbIX CLEeHapueB B 3aBMCUMOCTM OT OCOBEHHOCTEeN 30aHMs MOTYT AOMONHUTENBHO
paccmaTpuBaThbCs CLeHapuy noxapa:

B NOMeLlleHUAX, XapakTepuayrLwmnxca npucyTcresnem HanbonbLUero KonmMyecTea noaen;

B CUCTEMaXx MOMELLIEHUI, B KOTOPbIX M3-3a pacnpocTpaHeHust OPI1 Bo3amMoxHO ObicTpoe 6nokMpoBaHve nyTen
9BaKyaumm (KOpuaopoB, 3BaKyaUMOHHbLIX BbIXOAOB M Tak ganee). [Mpu aTom ouyar noxapa, kak npasuno,
BblbMpaeTcs B NOMeLLeHUN manoro o6bema BO6M3N OT O4HOMO U3 3BaKyaLMOHHbLIX BbIXO40B MO0 B MOMELLEHUN C
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GOMbLUMM  KONMMYECTBOM TOPKOYE Harpysku, XapakTepusylolleicsl BbICOKOM CKOPOCTbI0 pacrnpocTpaHeHust
nnameHu;

conpoBoxgatomecs pacnpoctpaHeHnem OPI1 yepes oOblUHbIE NECTHUYHbIE KNETKY;
B MOMELLEHUSAX U CUCTEMAX NMOMELLLEHMI aTPUYMHOro TUNa;

B cCMUCTEMax MOMELLEHUN, B KOTOPbIX WN3-3a HegoCTaTOYHOM I'IpOI'IyCKHOIZ crnocobHocTn nyTe|7| 3BaKyauun
BO3MOXXHO BO3HMKHOBEHME NPOAOIIKUTENBbHbIX CKOMMEHUN NIACKNX NOTOKOB.

B cnydadx, Korga nepeduncrieHHble Tunbl CueHapuneB HE OTpaXaloT BCEX 0COoBGeHHOCTEN 3aaHMs, BO3MOXHO
paccMmoTpeHne NHbIX CLueHapueB noxapa.

B nomewieHnn, nmetoLiem aga 1 bonee 9BaKyaUMOHHbIX BbIXO4a, oYar noxapa cregyetT pa3Melatb BONM3n
BbiX04a, WwWMeroLwero HaI/IGOJ'IbLIJle NPONYyCKHYO CMOCOBOHOCTb. an/l 3TOM [daHHbIA  BbIXOA4 CcYMTaeTcs
6J'IOKMpOBaHHbIM C NepBbIX CEeKyHAO noXxapa u npu onpegeneHnn pac4eTHoro sBpemMmeHun aBakyaunm He y4nTbliBaeTCA.

B nomeLlleHun ¢ ogHnUm 9BaKyauMOHHbIM BbIXOOOM BpeMA 6J'IOKMpOBaHI/1$| BbIXO4a onpenendaeTca pac4eToMm.

CueHapun noxapa, He peanuayemble Npyu HOpMarnbHOM pexume aKcnnyatauuu 3gaHns (TepakTbl, NOAXOry,
XpaHeHue roprodet Harpysku, He NpeayCcMOTPEHHON Ha3HavYeHUeM 34aHus U Tak Janee), He paccMaTpuBaloTCS.

OnpegeneHne pacyeTHOW BENUYMHbBI MOXapPHOro pucka MOXET BbINOMHATHCA AMs OTAENbHbIX NOXapHbIX
OTCEKOB, a Takke AN OTAEeNbHbIX YacTen 34aHUsA B COOTBETCTBUM C NYHKTOM 2 MeTogukm npu ycnosum, 4To NyTu
3BaKyauuMm M3 yKa3aHHbIX MOXapHbIX OTCEKOB (YacTel 3apaHusi) ob6ocobneHbl OT nyTen aBakyauuum K3 apyrux
noXkapHbIX OTCEKOB (YacTen 3a4aHusl), TO €CTb HE NMEKT OBLLMX Yy4aCTKOB.

14. PacuyeTHas BenuyMHa WMHOMBMAYANbHOMO MOXAPHOTO pUCKa NpU peanusaumu i-ro cueHapusi rnoxapa
onpeaenseTcs kak MakcMMmaribHOe 3Ha4YeHVe MOXapHOro puUcka M3 MONyYeHHbIX AN BCEX rpynn 3BakyMpyemoro
KOHTUHIEHTA:

Ri = max {Ri1, ..., Rij, ..., Rim}, (3)

roe Rij - pacyeTHas BefvuYMHA WHAOMBMAYASIbHOTO MOXapHOrO pucka Ans j-U rpynnbl 3BaKyMpyemoro
KOHTUHIEHTa NpW peanu3auuu i-ro cLleHapus noxapa;

M - KOJNIMYECTBO rpymnn 3BaKyMpyeMoro KOHTUHreHTa, paCCMOTPEHHBIX MPW pacyeTe i-ro cueHapusl noxapa.
KonmnuecTBo v TUNbl yKa3aHHbIX rpynn onpeaensoTcst B COOTBETCTBUM ¢ npunoxeHnem N 2 k Metoauke.

15. PacuyeTHasi BennyvMHa MHAMBMOYaNbHOMO NoXapHOro pucka Ans j-i rpynnbl 9BakyMpyeMoro KOHTUHreHTa
npy peanusaumu i-ro cLeHapusi noxapa paccyuTbiBaeTcs o oopmyre:

Rij=Qni- (1 - Kan,) - Prp,i- (1 - Paiij) -
. (1 - Kn.s,i), (4)

roe Qn,i - YacToTa BO3HUKHOBEHMS MNoOXapa B 30aHuM B Te4eHue roga, Kotopas onpeaendercs Ha OCHOBaHMMU
CTATUCTUYECKNX OaHHbIX, NpuBeAeHHbIX B npunoxeHun N 3 Kk Metoguke. [Npu OTCyTCTBUM CTaTUCTUYECKOM
MHopMaumK, a Takke B Cryyasix, Korga OTHECEHWe 34aHus K OOHOMY M3 MEePEYUCIIEHHBbIX TUMOB He SBMSeTCH
o4YeBMAHBLIM, AonyckaeTca NpUHUMaTh Qni= 4 - 102

Kan,i - KO3(hPULMEHT, y4UMTbIBAIOLUIN COOTBETCTBME YCTAHOBOK aBTOMaTUYECKOrO NoXapoTyLleHus (Janee -
AYT1) TpeboBaHUAM HOPMATMBHBIX [JOKYMEHTOB MO MoOXapHou 6e3onacHocTu. 3Hayvenve napameTpa  Kan
npuvHumaeTcs paBHbIM Kani = 0,9, ecnn BbINOMHSAETCA XOTA 6bl O4HO M3 CrieayoLWnX YCIoBUIA:

3gaHue obopypoBaHo cuctemon AYT, cooTBeTcTBylOwEen TpeboBaHMAM HOPMATMBHBIX LOKYMEHTOB MO
noxkapHor 6e3onacHocTu;

obopynoBaHue 3gaHus cuctemon AYIl He Tpebyetcsa B COOTBETCTBMM C TPeOOBaHUAMW HOPMATUBHbIX
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JIOKYMEHTOB MO NoXapHoi 6e30MacHoCTY;

3P EKTMBHOCTb CUCTEMBI NMOATBEPXKAEHA B COOTBETCTBMM C YCITIOBUEM COOTBETCTBUS 34aHUs TpeboBaHMAM
noxxapHou 6e3onacHoCcTW, NPeayCMOTPEHHLIM MYHKTOM 5 Yactu 1 ctatbn 6 PegepanbHoro 3akoHa N 123-P3 <4>,

<4> CobpaHwue 3akoHogaTtenbcTBa Poccuickon ®enepauun, 2008, N 30, ct. 3579; 2022, N 29, cT. 5243.
B octanbHbIx cnyyasax Kani NpUHMMaeTCs paBHOW HyIIO;
Prp,i - BEPOSTHOCTb NPUCYTCTBUS 3BaKyMPYEMOr0 KOHTUHIEHTa B 30aHnn (paccmaTpyMBaeMOl YacTu 3aaHust);

Psij - BEPOATHOCTb 9Bakyauuu mnoaen j-i rpynnbl 9BaKyMpyemoro KOHTUHreHTa B oblluem roToke
3BaKYMPYOLLMUXCA NPY peannsauum i-ro cueHapus noxapa;

Kn.a,i - KO9OPMLUMEHT, YYMTbIBAIOLWNIA COOTBETCTBME CUCTEMbI NPOTUBOMOXAPHOW 3aLLUTLI, HanpaBreHHON Ha
obGecneyeHne GesonacHol aBakyauum nogen npu noxape, TpeboBaHNAM HOPMATUBHbLIX 4OKYMEHTOB MO NOXapHOM
©e3onacHocTu.

16. BeposiTHOCTb MPUCYTCTBUS 3BaAKYMPYEMOro KOHTMHIEHTa B 34aHuu (paccMaTpuBaemMon YacTu 30aHus)
onpeaensieTcs 3 COOTHOLLEHUS:

P _tnp,i 5
np,i 24 ' ( )

rae tmpi - BPEMSI MPUCYTCTBUSI 3BaKyMPYEMOro KOHTMHFeHTa B 4acTu 3[4aHusi, paccMaTpvMBaeMoi B i-m
CLeHapun noxapa B Yacax B Te4EHUE CYTOK.

17. BeposiTHOCTb 3BaKyauun niogen Psij paccunTbiBaloT No popmyne:

038 - t6ni -t ij
0,999 - —— P4 ecimt,; <08t <t

HO,ILj

+1

+ tmj u tCK’i'j < 6 MuH

P
= 10,999, ecn t; <08-t;,; nt,;; <6mun , (6)

0,000, ecmu ti 2 08t wmt

X H),i,j CK,ij

> 6 MUH

CK,i,j

rae tpij - pacyeTHoe BpeMsi 9BaKyauun Nogen j-n rpynnbl 9BaKyMpyemMoro KOHTUHreHTa npu peanusauum i-ro
cLeHapusi noxapa, MUH;

teni - BPEMS OT Havarna noxapa Ao 6roknpoBaHMs 3BaKyaUMOHHbIX MyTEN B pe3ynbTaTte pacnpocTpaHeHUs Ha
Hux O®r, nmerwmx NpegeneHO AONyCTUMbIE ANA Moden 3HadeHus (Bpemsi BrnokupoBaHMs MyTen 3Bakyauum),
npu peanusaumnmn i-ro cueHapus noxapa, MuH;

tekij - BPEMS CYLLLECTBOBaHMWS CKOMMEHWUIA No4en Ha yyYacTkax nmyTu (MAOTHOCTb JIIOACKOrO MoToKa Ha NyTax
sBaKyauuu npeBbllaeT 3HadeHne 0,5 M?%M?) npu onpegeneHnM BepoOSITHOCTM 3SBaKyauuu j-i  rpynnbl
3BaKyMpyeMOro KOHTUHIEHTa NpY peanusauum i-ro cLeHapusi noxapa, MuH;

twsij - BPEMsl Hayana 9Bakyauuu |- rpynnbl 3BaKyMPyemoro KOHTUHIeHTa (MHTepBan BPEMEHU OT
BO3HWKHOBEHUS MoXapa [0 Hayana o9BaKyauuu Inogei) npu peanus3aumm i-ro cueHapusi noxapa, MUH.
OnpepnensieTca B COOTBETCTBUM ¢ npunoxeHrem N 4 k MeToauke;

tpij - pacdeTHoe BpeMs 9BaKyauuu j-W rpynnbl 3BaKyMPYyEMOro KOHTUHreHTa, MuH. OnpepgensieTrcs B
CcooTBeTCTBMU C NpunoxeHmem N 5 k Metoguke;
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tei - BPEMSI CYLLLECTBOBAHUSA CKOMIIEHMIA Miofer Ha ydacTkax nyTu (MMOTHOCTb MIOACKOrO MOTOKa Ha MyTsx
3BaKyauuu npesbiaeT 3HadeHue 0,5 M2/M?), MUH.

Bep0$|THOCTb 9BaKyauunn paccymnTbiBaeTCcA AnA KaXkaom n3 paccmMmaTpuBaemMblX rpynn nogen.

18. MNpwu pacueTe Ps,ij NpONM3BOAUTCA MOLENMPOBaHNE 3BaKyaLUn BCEX HaXOO4AaLWMXCs B 3aaHun nogen. Mpu
3TOM OOMH M3 NpeacTaBuTeNen j-i rpynnbl AOMMKEH ObiTb pasmelleH B Havbonee yganeHHon Touke. PacuyeTHoe
BpeMs 3Bakyauuu tpij MPUHUMAETCS paBHbIM pacyeTHOMY BpeMEeHW 3Bakyauuum nocrnegHero npeacrasuTens j-in
rpynnbl.

19. Pac4yeTHOe Bpems 3Bakyauuu nwoaen tpij U3 MOMELLEHUMA W 30aHUA OnpedensieTcsl Ha OCHOoBe
MO EenupoBaHus ABWXEHUS Nioden 40 Bbixoda HapyXy (Mnv B 6e3onacHyto 30HY) B COOTBETCTBUN C MPUIOXKEHMEM
N 5 k MeToauke ogHMM U3 cCnegyroLmMx cnocoboB:

Nno YNpPOLLEHHON aHanMTUYeCKOM MOAENN OBMXKEHUS MI0ACKOro NOoToKa, npuBegeHHon B npunoxeHun N 6 K
MeTtoauke;

no mMaTtemMaTuU4eckon MoAaenn NHAMBMAYANbHO-NMOTOYHOrO ABMXEHUS NoAer M3 30aHud, NpuBeLEeHHOW B
npunoxeHun N 7 k Metoguke;

Nno MMUTALMOHHO-CTOXaCTUYECKOM MOAENN ABMXKEHMWS MNIOACKMX MOTOKOB, MPMBEAEHHOM B npunoxeHnn N 8 k
MeTonuke.

Mpu onpeneneHnn pacHeTHOro BPEMEHU 3BaKyaLMn yYUTLIBAIOTCA OaHHbIe, NPUBEAEHHbIE B npunoxeHun N
2 k MeToauke, B HaCTHOCTU NMPUHLMMBI COCTABMNEHMST pacYeTHOM CXeMbl 3BaKyauun noaen, napameTpbl ABUKEHMUS
noaen pasnuyHbIX rpynn MOBUMBHOCTU, a Takke 3Ha4YeHUs nrowaden ropu3oHTarnbHbIX MPOEKLUMIA pasnnYHbIX
KOHTUHIEHTOB NOAEN.

20. Bpems 6noknpoBaHus nyTen aBakyauum teni onpegenseTca nytem pacydeta BpemeHn goctumkernmns Ol
npeaensHO AONYCTUMbIX 3HAYEHWA Ha 3BaKyaUMOHHbIX MYTsX B pasfnyHble MOMEHTbl BpeMeHu. [lopsgok
npoBedeHMsl pacyeTa U OCHOBHbIE YpPaBHEHWsI MaTemMaTM4yeckon MoAenu ansi onpeaeneHus BpeMEHU
OnokMpoBaHMA NyTeN SBaKyauMn onacHeiMM oakTopamu noxapa npmseneHsl B npunoxeHnn N 1 k Metoaunke.

21. KoshdpuumneHT, yunTbiBatoLWMA COOTBETCTBME CUCTEMbI MPOTMBOMOXAPHON 3alnTbl, HanpaBneHHON Ha
obecneyeHne Ge3onacHoOM 3BaKyaLmm ftogen npy noxape, TpeboBaHMsIM HOPMATUBHBLIX AOKYMEHTOB MO MOXapHON
6esonacHocTn, Kns paccumTbiBaeTcs no oopmyre:

Knai=1-(1 - Kosn,i - Kcoys,) -
- (1 - Koeni - Kngs,i), (7)

roe Koeui - KOIMULMEHT, YYMTHIBAIOLMIN COOTBETCTBME CUCTEMbI MOXaPHOW CUrHanu3aumm TpeboBaHnaM
HOPMAaTUBHbIX JOKYMEHTOB MO NOXapHow 6e30MacHOCTH;

Kcova,i - KO3(UUMEHT, Y4MTbiBAOLWMW COOTBETCTBUME CUCTEMblI OMOBELLEHUS Moder O mnoxape wu
ynpaBneHus aBakyaumen nogen, TpeboBaHnsiM HOPMATUBHbIX JOKYMEHTOB MO NoXxapHon 6e3onacHocTy;

Knozi - KO3DPUUMEHT, YYNTbIBAIOWMIN COOTBETCTBME CUCTEMbI MPOTMBOABIMHOM 3alMThl TpebGoBaHWUSAM
HOPMaTUBHbIX JOKYMEHTOB MO MoXapHoWh 6e3onacHocTL.

Mopspaok oueHkn napameTpoB Kosw,i, Kcoya,i M Knps,i npuBedeH B rnase 1V MeTtogukw.

I1l. Mopsinok npoBeaeHUA pacyeTa BefIM4MHbI MHAMBUAYaNbHOro
noXxapHoro pucka

22. [Ina npoBefeHnst aHanM3a MOXapHOW OMacHOCTM OcyLlecTBnsieTca cbop AaHHbIX O 34aHWM, KOTOPbIN
BKMNIOYaeT:

O6'b€MHO-I'IJ'IaHVIpOBO‘-IHbIe pelweHna n C*JYHKU,VIOHaJ'IbHOG Ha3Ha4YeHne NOMeLLEHNI 30aHUS;
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Tennocbwswqecme XapaKTEPUCTUKN OorpakaaroLmnx KOHCprKLI,IAVI;
B, KOJIM4ECTBO U pa3MelleHne ropto4nx BeLlects U MaTepmnarnos;
KOJ1M4eCTBO N MeCTa BEPOATHOIo pasmMeLlleHna nogen;

CUCTEeMbl MOXApPHON CUrHanMsauuMm U NoXapoTyLieHUs, NPOTMBOALIMHOW 3alUWTLI, OMOBELLEHUA Noaen o
noxape 1 ynpasneHusi aBakyaLuen noae.

23. Ha ocHoBaHuu NONy4YeHHbIX OaHHbIX NMPONU3BOAUTCA aHanuma3 no>|<apH017| onacHOCTU 30aHn4, npu 3TOM
Yy4nTbiBaeTCA:

BO3MOXHad ANMHaMUKa pa3BUTUA NoXKapa,
COCTaB U XapaKTepUCTtnkn CUCTEMbI I'IpOTI/IBOI'IO)KapHOVI 3alnThbl;
BO3MOXXHbIE€ MOCNEeACTBUSA BO3AENCTBUS nokapa Ha nogen.

24. [Ons nonyyvyeHusl MCXOAHbIX AaHHbIX, HEOOXOOAWMBIX ANS MNPOBEAEHUS pacyeToB, NPeoyCMOTPEHHbIX
MeTogukon, cnegyet UCNONb3oBaTb HOPMATUBHbIE AOKYMEHTbl, MPOEKTHYI0 U MHYK AOKYMEHTaUMIo 34aHus, a
TakKe HayyHble cTaTbW, MOHOrpadun, CrpaBOYHMKW, MeToAMYECKMEe pekoMeHdaumun, y4ebHuku, nocobus,
MaTepuanbl KOHEepeHUnn, gucceptauumm, aBtopedepaTbl guccepraumii, OT4eTbl O HaYYHO-UCCNEO0BaTENbCKNX
paboTax, oTyeTbl 06 ONbLITHO-KOHCTPYKTOPCKUX paboTax (ganee - CnpaBoYHble MCTOYHUKM MHAOpMaLmn).

25. YactoTta peanusaumm noxapoonacHbIX CUTyauui ONpenensieTcss 4YacToTOM BO3HUMKHOBEHWUS noxapa B
34aHMM B TeveHue karneHgapHoro roga. opsgok onpeaeneHvs 4acToTbl BO3HUKHOBEHMST MoXapa B 34aHuu
npuseaeH B rnase || Metoguku.

26. [Ina nocTpoeHus nonen onacHbiXx (PakTopoB Moxapa NPOBOAMTCS 3KCMEPTHLIN BbIOOP cueHapus unm
CLeHapveB noxapa, Npu KOTOPbIX OXUOAKTCS HAUXYALUME MNOCNEACTBUSA AN1s1 HAXOASALWMNXCS B 30aHWM NOAEN.

27. dopmynMpoBKa cLueHapus pasesuTUsA Noxapa BkIoyaeT B ceGs crieaytolume aTanbl:
BbIGOP MecTa HaxoXaeHWs! NepBoHaYanbHOro o4ara noxapa y 3aKkoHOMEePHOCTEe! ero pasBuTUs;

3apgaHue pacdeTHomn obnactu (BbIboOp paccmaTpMBaeMoKn Npu pacyeTe CUCTEMbl MOMELLEHNI, onpeaeneHne
YYUTBIBAEMBIX MPU pacyeTe SMEMEHTOB BHYTPEHHEW CTPYKTYPbl MOMELLLEHWNIA, COCTOSIHUS NPOEMOB);

3afaHve napaMeTpPoB OKpy’KatoLLei cpeabl U HayarbHbIX 3HAYEHWUI NapamMeTPOB BHYTPU NOMELLEHWIA.

28. B cooTBeTcTBUM C npunoxeHnem N 1 k MeToguke dopmynupyeTcs Matematnydeckasi Modesb pasBuTus
noxapa 1 NpoBOANTCSH MOAENIMPOBaHNE ero ANHAMUKM Pas3BUTUS.

29. OnpepensieTcs BWA, KONMMYECTBO U pasMelleHWe TropluYMx MaTepuanoB, UCXOOs W3 [daHHbIX O
(pYHKUMOHANBbHOM HasHa4YeHUM 30aHus U ero YacTu.

CeolicTtBa roptoyen Harpy3ku B NoOMeLleHUn ovara noxapa cnegyet npuHnMmatb nNo AaHHbIM, YKa3aHHbIM B
npunoxkeHnmn N 9 k MeTtoguke. [llpn aTom gonyckaeTcda ucnonb3oBaTb [AdaHHble 3KCNepUMeHTallbHbIX
nccrnegoBaHni, a Takke AaHHble U3 CIPaBOYHbIX MCTOYHMKOB MHGOpMaLU.

Mpn wucnonb3oBaHUM OaHHbIX W3  CMPaBOYHbLIX WMCTOYHMKOB WHGOpMauuM 3HadeHMst CBOWCTB (3a
UCKMOYEeHEM NoTpebneHnst kucnopoaa) OOMmKHbl ObITb HE MeHee NpuBeaeHHbIX B Tabnumue 9.1 npunoxerHna N 9
K MeTtoguke.

Mpn aTOoM Ons BCeX MOMELLEHUIN (32 WUCKIOYEHMEM CTOSIHOK JErkoBbIX aBTOMOOUIIEN, a Takke Y3KMX
OTTVHHBIX NOMELLEHNA U MOMELLEHNIA C PacrnonoXeHNEM roproyeil Harpy3ku B BUAE Y3KOW MOMOCHI, AN KOTOPbIX
NPYHUMAETCA NMHENHOE pacrnpocTpaHeHue noxapa no dopmyne (M1.2) npunoxenma N 1 k MeTtoguke)
NMPMHUMAETCH KPYroBOe pacnpocTpaHeHue noxapa B cooTtBeTcTBum C cpopmynon (M1.1) npunoxenna N 1 k
MeToguke. [Insi CTOSAHOK FErKOBbIX aBTOMOOMWIMEN B KaYeCTBE LUMPUHBI FOPHOYEN Harpy3kv NpUMHMMAaeTCs LumMpuHa

www.consultant.ru Crpanvua 8 13 63
HafeXHasa npaBoBas noaAepIXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpuka3 MYC Poccun oT 14.11.2022 N 1140
"O6 yTBEpXXAEHUN METOANKM ONpeaeneHns pacyeTHbIX BENMYMH NOXXapHOro
pucKa B 3AaHUSX, ...

[okymeHT npepoctasneH KoHcynbTaHTItoc
[aTa coxpaHeHus: 24.05.2023

aBToOMOOUNSA.

30. HavyanbHble cBOWCTBa ra3oBou cpenbl B NnOMEWEeHNAX NpuHNMMarTCA COOTBETCTBYHLWMMN HOPpMalibHbIM
ycnosuamM aKcnnyatauum <5>n onpenenAarTcAa B COOTBETCTBUMU C I'IpoeKTHOI‘/'I ,D,OKyMeHTaLLMeﬁ n Tpe6OBaHI/19|MI/I
CaHUTapPHbIX HOPM 1 NpaBun.

<1>MyHkT 11 yactn 2 ctatbn 2 PemepanbHoro 3akoHa ot 30 gekabpsa 2009 r. N 384-93 "TexHuyeckun
pernaMeHT o Ge3onacHocTu 3gaHunm u coopyxeHun" (CobpaHue 3akoHogaTenbcTBa Poccuiickon ®egepaunn,
2010, N 1, cT. 5).

31. CocTosiHMe OBEPHbIX NPOEMOB OMNpPeAenseTcss B 3aBUCUMOCTM OT pacCMaTpMBaAEMOro CLeHapusl noxapa
TakMMm obpas3om, 4Tobbl B COOTBETCTBMM C NyHKTOM 10 MeToguku B cLeHapuu peanusoBbiBanvnchb Hauxyglme
ycnosus ans obecneveHns 6e3onacHoCTy nogen.

Kak npasuno, nNpUHUMaKTCA OTKPbITbIMKA OBEpPU Ha NyTn 3Bakyauunm U3 MNoOMeWeHUA o4Yara noxapa,
NOCKOINbKY MNMpu 3TOM npoucxoaunTt Hanbonee 6bICTpoe pacnpocTpaHeHne onacHbIX q)aKTOF)OB noXapa. ,L'lBepm B
Opyrmx nomMeleHnax, BbiXxogAawmnx B KOpnaop, NpuHUMarTCA 3aKpbITbIMW.

Mpyn Hannuun B 30aHUN OOBLIMHOM NECTHUYHOW KMEeTKU OBEepU B NECTHUYHYK KNeTky (3a WMCKNoYEeHUEM
NPOTMBOMNOXapPHbIX) Takke MPUHUMAOTCS OTKPbITbIMM U paccMaTpUBaAETCs pacnpocTpaHeHMe OnacHbIX )akTopoB
noxkapa Ha Apyrme aTaxu 3gaHus.

YyeT NpoOTUBOMNOXaPHbIX [BEper NpoM3BOAUTCA B COOTBETCTBMM C MNyHKTOM 48 MeTtoguku, npu 3TOM
[OnycKkaeTcs NpuM NPOBEAEHMM pacyeTa He Y4YMTbiBaTb HanuMyune OAHOW MMM HECKOSbKMX MPOTUBOMOXAPHbIX
OBepen.

32. Ha ocHoBaHWM pe3ynbTaToB pacHeToB OCYLLECTBMSIETCS MOCTPOEHUE MOSEN OnacHbIX (bakTopoB noxapa
N onpeaensaeTcs 3HayYeHne BpeMeHn 6noknpoBaHna nyten apakyauumn OPDr1 ten.

33. OueHka nocnencTeuin BO3AENCTBMSA ONacHbIX hakTOPOB MoXapa Ha NI0AeNn 3aknioyaeTcsl B onpegeneHnm
BEPOSITHOCTY 3BaKyauuu Nofen n3 3gaHus npu noxape.

34. BepodATHOCTb 9Bakyauun niogen onpegensaetcsa no opmyne (6).
35. Bpems Hayana aBakyaumm tys. onpegensdeTcs B COOTBETCTBUM ¢ npunoxeHnem N 4 k Metoguke.

36. OnpepgeneHne pacvyeTHOr0O BPEMEHM 3Bakyauumn nwogen tp npouMsBoauTCA B COOTBETCTBUMM C
npunoxenHnem N 5 k MeToguke C MOMOLLBbIO OAHOW U3 Mogenen, npuBegeHHbIX B npunoxeHusix NN 6 - 8 k
MeTtoauke. Npn 3TOM NapameTpbl ABMKEHUS JTOACKUX MOTOKOB NPUHUMAKOTCA B COOTBETCTBUM C npurnoxeHnem N 2
k MeToguke.

37. B cootBetctBMM cCc maBon I MeToguku npoBogUTCA oONpedeneHne pacvyeTHOM  BeESIMYUHDI
MHOMBUOYAINbHOIO MOXapHOro pucka R M conocTaBneHne ee C HOPMAaTUBHbIM 3HAYEHUEM WHAUBUOYaNbHOIO

H .
nokapHoro pucka Qs, yCTaHOBMEHHbIM cTaTben 79 degepanbHoro 3akoHa N 123-93 <6>.

<6> CobpaHue 3akoHogatenbcTBa Poccunckon ®egepaunn, 2008, N 30, cT. 3579; 2012, N 29, cT. 3997.

38. Hannuue cuctem obecneveHusi noxapHon 6e30nacHOCTU 34aHUs YYUTbIBAeTCA B COOTBETCTBMU C
nonoxexHusimu rmassbl 1V MeTtoauku.

39. brnok-cxema, UNMICTpUpyroLwasa nopsaaok NpoBeAeHns pacyeTa BeNMUYnUHbl MHANBUAYaNbHOro NoXapHoro
pucka, npuBeaeHa B npunoxeHun N 10 k MeToauke.

IV. Mopsapok pa3paboTkn 4ONONHUTENbHbIX
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MPOTUBOMNOXAPHbLIX MepoanﬂTMﬁ npu onpeapeneHnn pacquHoﬁ
BeINn4nHbl UHONBMAyanbHOro nNoXapHoro pucka

40. B cnyyae ecnu pacyeTHasi BenMuMHa MHOMBUAYaANbHOMO MOXapHOTO pKUcKa MpeBbilaeT HopMaTUBHOE
3HayeHue, B 30aHWUU criegyeT nNpeaycMoTPeTb AOMOSNHUTENbHbIE NPOTUBOMNOXaPHbLIE MEPONPUSTUS, HanpaBreHHble
Ha obecneyeHne Ge3onacHoW aBaKkyaLuy NOAEN Npu Noxape, B TOM YuUCTe:

npuMeHeHWe [OMONHUTENbHLIX O0OBLEMHO-MMNaHUPOBOYHbLIX pPELUeHUn U CpedcTB, obecnevnBalowmx
orpaHuyeHne pacnpocTpaHeHUs noxapa;

YCTPOWCTBO OOMOMHUTENbHBIX 3BaKyaUMOHHbIX MyTew, oTBevarwmx TpeboBaHnsaMm GeszonacHow aBakyauum
nogen npu noxape;

YCTPOMCTBO CUCTEM OrMOBELLEHUS NIoAEeN O MNoxape W ynpaBreHuss dBakyauuei noaein v MnoBblleHUe UX
TMna;

npuMeHeHne CUCcTem I'IpOTI/IBO,EI,bIMHOI7I 3aWmThl OT BO3AENCTBUSA ONacHbIX d.)aKTOpOB noXxapa,
yCTpOI7|CTBO CUCTEeM aBTOMaTNUYECKOro NnoXXapoTyLUeHUA;

OorpaHu4yeHne KonmyecTBa foden B 3aaHuu (4acTu 34aHusi, MOMELLEHMM) A0 3HaYeHun, obecneymBaroLmx
©e30nacHOCTb X 3BaKyauun N3 3aaHust Hapyxxy unvm B 6e3onacHyto 30Hy.

41. OPPEKTUBHOCTD KaXKAOro M3 NEepednCrneHHbIX Bbille NPOTUBOMOXaPHbBIX MEpPonpuUATU onpeaensercs
CTeneHbIo BNUSAHMA Ha napameTpbl tp, ton, the, @ AN CUCTEM MOXaAPHOW CUrHaNM3auum, NPOTUBOALIMHON 3aLLUTHI,
OnoBelLleHns U1 yhnpaBreHus dBakyauuewn noger npu noxape, aBTOMATUYECKOro NOXapoTylleHns -
pononHuteneHo napametpamn Kosn, Kcoya, Knas, Kan.

3HayeHne napameTpa Koewi NpyHUMaeTcs paBHbiM Koewi = 0,8 B criyyae, ecnu BbINONHSAETCS XoTa 6bl 0QHO
N3 criegyroLmx ycrioBui:

3aaHne obopygoBaHO CUCTEMOWN MOXAPHOW CUrHanmusaumm, CoOOTBETCTBYHOLLEN TpeboBaHNAM HOPMAaTUMBHbIX
[OKYMEHTOB MO NoXapHon 6e3onacHocTy;

obopyaoBaHMe 30aHnsi CUCTEMONM NOXAaPHOW CuUrHanmsauumn He TpebyeTcs B COOTBETCTBUM C TpeboBaHNsIMA
HOPMAaTUBHbIX LOKYMEHTOB MO NoXapHow 6e3onacHoCcTy;

3PP EKTMBHOCTL CUCTEMBI NOATBEPXKAEHA B COOTBETCTBUMN C YCIIOBUEM COOTBETCTBUS 30aHUsA TPeOOBaHMAM
noxkapHor 6e3onacHocT, NPeayCMOTPEHHbIM NYHKTOM 5 yactn 1 ctatbn 6 PegepanbHoro 3akoHa N 123-03.

B ocTanbHbix crnyyasx 3HayeHue napameTpa Koswi MPUHUMAETCS PaBHbLIM HYJHO.

42. CteneHb BMUSIHAS WCMOSIb3yEMbIX B Ka4yecTBe [HOMONHWUTENBHOMO MPOTUBOMNOXAPHOIO MeponpusTUs
06BbEMHO-MNaHNPOBOYHBIX PELLEHWUIN U CPeAcTB, 00ecrnevmBaloLLMX OrpaHMYeHne pacnpoCTpaHeHusl noxapa, Ha
AVHAMUKY pacnpocTpaHeHUsl Nnoxapa v 3HadYeHue napameTpa ten onpegensieTcs nyTem NpoBeaeHUst MOBTOPHOIO
pacyeTa ten NOCIe BHECEHWSI COOTBETCTBYHOLLMX N3MEHEHWI B CXEMY 06bEMHO-NNIAHNPOBOYHbIX PELLEHMWIA 30aHus.

43. MMpy npuYMEHeHUM B KayecTBe [AOMOJSIHUTENIbHOMO MNPOTMBOMOXAPHOIO MEepOoNpUSTUS  YCTpoicTBa
JOTONHNTENbHbIX 3BaKyaLUMOHHbIX MyTe W BbIXOAOB CredyeT BbIMOMHUTL MOBTOPHBLIA pacyeT MO OLEHKe
napameTpa tp C y4eTOM OTKOPPEKTUPOBAHHbLIX 06 BEMHO-MIaHMPOBOYHbLIX PELLEHWIA.

44, Tlpn NpUMEHEHMMN B Ka4eCTBE AOMNOSTHUTENIbHOIO NPOTMBOMOXaPHOrO MEPOMNPUATUSE YCTPONCTBa CUCTEMBI
OMOBELLEHUs 1 YNpaBleHUsl 3BaKyauuen niogei npy noxape noBblLEeHHOro TuMna credyeT BbiMOSHUTL NOBTOPHBLIN
pacyeT Mo OUEHKke napameTpa tp C Y4eTOM BO3MOXHOMO NepepacnpenerieHnsi NMoTOKOB 3BaKyMPYIOLIMXCS WU
N3MEHEHUs1 CXeMbl 3BaKyaLuu B 3aBWCMMOCTU OT CLieHapueB BO3HWKHOBEHMSI M pasBMTMS Moxapa, anroputma
(PYHKLUMOHMPOBAHNSA CUCTEMbI OMOBELLEHNS 1 YNPaBIIEHNs 3BaKyaL el nogei npy noxape.

3HaveHue napameTtpa Kcoya,i NnpuHuUmaeTcst paBHbiM Kcoyai = 0,8 B cnyvae, ecnu BbIMOMHSETCA XOTS Obl
OHO M3 CneayLmnx YCroBUI:
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3gaHMe 00OopydoBaHO CUCTEMOM OMOBELLEHVMSI W YMNpaBleHus 3Bakyauueil niogel npu  noxape,
COOTBETCTBYOLLEN TPeOOBaHMAM HOPMaTUBHbBIX JOKYMEHTOB MO MOXapHoW 6e30MNacHOCTY;

obopynoBaHve 34aHUsi CUCTEMOi OMOBELLEHWS W yNpaBneHus 3Bakyauuen nogert npu noxape He
TpebyeTcs B COOTBETCTBUM C TpeGOBaHNAMM HOPMATUBHLIX JOKYMEHTOB MO No)apHoi Ge3onacHoCTy;

3P EKTMBHOCTb CUCTEMbI NOATBEPXKAEHA B COOTBETCTBMM C YCIIOBMEM COOTBETCTBUS 34aHUs TpeboBaHMAM
noxxapHow 6e3onacHocTn, NpeayCMOTPEHHbIM MYHKTOM 5 Yactu 1 ctatbn 6 PegepanbHoro 3akoHa N 123-P3.

B octanbHbIX criydasix 3HaveHne napameTtpa Kcoyai NPUHUMAETCSA paBHbIM HYIHO.

45. BnvsHve cucTeMbl NPOTMBOALIMHOW 3alnThl Ha obecnedveHve GesonacHoi aBakyauuu nodei npu
noxape oLeHMBaeTCs MOCPEACTBOM pacyeTa 3HayeHus napameTpa ten C Y4ETOM TEXHUYECKMX XapaKTepUCTMK
NPUMEHSIEMOTO BEHTUMNSALMOHHOIO 060PYA0BaHMSA CUCTEMbI MPOTUBOABLIMHON 3aLWUThI. [Mpy 3TOM AN BbINONHEHUS
pac4yeToB crieyeT NPMMEHATh NOMNeBY Modernb.

3HaveHue napameTpa Knpsi npuHMMaeTcs paBHbIM Knns,i = 0,8 B crnyvae, ecnum BhINonHsAeTcst XoTst Obl 0gHO
13 crneayroLmx ycroBuin:

34aHne obopyaoBaHO CUCTEMOWN MPOTMBOALIMHONM 3allMTbl, COOTBETCTBYHOLEN TPpeboBaHMAM HOPMAaTMBHbIX
OOKYMEHTOB MO NoXapHon 6e3onacHocTy;

obopynoBaHMe 3aaHNsi CUCTEMOM NMPOTMBOALIMHON 3almnTbl HE TpebyeTca B COOTBETCTBUM C TpeboBaHUsAMU
HOPMAaTUBHbIX JOKYMEHTOB MO NOXapHow 6e30nacHOCTH;

3 (PEKTMBHOCTL CUCTEMBI MOATBEPKAEHA B COOTBETCTBUMN C YCINOBUEM COOTBETCTBUSA 34aHMA TpeboBaHUAM
noxkapHon 6e3onacHocTn, NPeayCMOTPEHHbIM NYHKTOM 5 yactn 1 ctatbn 6 PegepanbHoro 3akoHa N 123-03.

B ocTanbHbIx crniyyasx 3HadeHve napameTpa Kngzi MPUHUMAETCst paBHbLIM HYIHO.

46. BninsiHme cmucTtembl aBTOMaTUYECKOro NoXapoTyLleHns Ha obecnedeHne 6e3onacHon aBakyaumm niogemn
npu noxape oueHMBaeTCd MNOCPenCTBOM pacyeTa 3HayeHusa napameTpa ten C ydeTtom npunoxeHma N 11 K
MeTtoguke.

47. OrpaHnyeHne konudecTBa nwogen B 3gaHum  (4acTM  30aHWs, MOMELLUEHMM) [0  3HAYEeHURn,
obecneunBaroLmMx 6e30nacHOCTb UX 3BaKyauuu U3 3gaHus Npu noxape, YYUTblBaeTCcs NMocpencTBOM MOBTOPHOroO
pacuyeTa 3Ha4YeHusi napameTpa tp MpU CyLWECTBYHOLMNX O0OBbEeMHO-NNAaHUPOBOYHbLIX PELUEHUSIX U OrpaHUYEHHOM
3HaAYEeHUN KONMYECTBA 3BAKYMPYHOLLIMXCS NPY NoXape.

48. Mpun NpUMeHeHNN B kKa4ecTBe AOMOSTHUTENIbHOrO NPOTMBOMOXaPHOrO MEPOMNPUSATUSE YCTPONCTBA Ha NyTAX
9BaKkyauuu MPOTUBOMNOXAPHLIX OBEpel, KanuMToK B MNPOTMBOMOXKapHbIX BOPOTax, OTKPbIBAEMbIX B MpoLecce
9BaKkyauuu, criegyeT BbIMOMHWUTL pacyeTbl 3HAYEHUS MOXKapHOro puUcka Ansi ABYX Cry4YaeB COOTBETCTBYHOLLMX
OTKPLITOMY W 3aKpbITOMY MOSOXEHWUIO OBEpPU U paccyuTaTb UTOrOBOE 3HAYeHWEe WHAMBWUAYANbHOrO MOXXapHOro
pvcka ans i-ro cueHapusi noxapa rno dopmyrne:

R = PSR +RTR™, (g)

omKp .
rge Pn,a_ = 0,3 - BEPOATHOCTb HaxXOXAEeHNA nNpoTUBONOXapHOU ABEPU B OTKPbITOM MOJI0OXKEHUN. ﬂpM 3TOM

MPOTUBOMNOXapHas ABEPb NMPUHUMAETCS OTKPbLITOM Ha BCHO LUMPUHY;

3aKp .
Pn,a, = 0,7 - BEpOATHOCTb HaXoXAeHuA nNpoTMBOMNOXapHOU OBEepU B 3aKPbITOM MNOJIOXEeHUn

(npoTuBONOXapHasi OBEPb MPUHMMAETCS MAOTHO 3aKPbITOW W oOnacHble pakTopbl MoXapa 4epe3 Hee He
pacrnpocTpaHsaTC).

Mpn HamMumm Ha NyTAX 3BaKyauuMuM HECKOSbKUX MOCHELOBaTENIbHO PAaCMONIOXKEHHbIX MPOTUBOMOXAPHbIX
OBEpPEN CTPOUTCA AepeBO COBLITUM C LENbI0 yYeTa pasnnyHbIX COMETaHUMA MOMOXKEHNS MPOTUBONOXAPHbBIX ABEPEN.
Mpn atom dopmyna (8) KoppekTMpyeTcsi cooTBeTCcTBylOWwmUM obpa3om. [lpu Hanmumm Tpex u  OGornee
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nocneagoBaTesibHO pPaCnoNOXEeHHbIX MPOTUBOMNOXapHbIX p,BepeVl npn pacdete O0MyCKaeTCA y4YUTbiBaTb TOJIbKO
nepBble ABe ABEPU.

Mpunoxenue N 1

K MeToguKe onpeaeneHns pacyeTHbIX
BEMWYUH NOXAPHOrO pucka B 3aaHUsX,
COOPYXKEHUSIX U NOXapHbIX OTceKax
pasnuyHbIX KNnaccoB yHKLMOHANbHOM
NoXapHoW ONacHOCTU, YTBEMKAEHHON
npukaszom MYC Poccun

oT 14.11.2022 N 1140

NnoPAOOK
NPOBEAEHNA PACHETA N MATEMATUYECKASA MOAENb ANA ONPEAENEHUA
BPEMEHUW BJTIOKUPOBAHUA NMYTEU SBAKYALIUU ONACHBLIMU
DAKTOPAMU MNOXKAPA

|. Mopspok npoBeaeHUs pacyeTa

Mpon3BOAMTCS SKCMEPTHBIN BbIOOP CLEHapus Unu cLeHap1eB noxapa, Npy KOTOpbIX 0XMaalTca Hanxyawme
nocneacTBus A4S HaXOOSILLUMXCS B 30aHNN NMIOOEN.

dopMynunpoBKa cLieHapvsi pa3BMTUS Noxapa BKIoYaeT B ceGs crieaytolume aTanbi:
BbIGOP MecTa HaxoXaeHusl NepBoHaYanbHOro o4ara noxapa 1 3aKoHOMEePHOCTEeN ero pasBuTUS;

3apjaHue pacdeTHon obnactu (BbIGoOp paccmaTpMBaeMon Npu pacyeTe CUCTEMbI MOMELLEHWU, onpeaerneHne
YUYNTBIBAEMBIX MPU pacyeTe SreMEHTOB BHYTPEHHEN CTPYKTYpPbl NOMELLEHWUIA, 3aaHNe COCTOSIHUS NPOEMOB);

3afaHve NapaMeTpPoB OKpY’KatoLLei cpeabl U HayYarbHbIX 3HAYEHWUI NapamMeTPOB BHYTPU MNOMELLEHWIA.

Bbibop MecTa HaxoxdeHusi odara noxapa NpOU3BOAUTCS SKCMepTHbIM nyTemM. [Mpyu 3TOM yymTbiBaeTcs
KONMYECTBO roproYeit Harpy3ku, ee CBOMCTBA U pacnosiokeHne, BEPOSITHOCTL BO3HUKHOBEHWS MoXapa, BO3MOXHas
AVHaMUKa ero pasBuTUS, PpacrosioXkeHne 3BaKyaLMOHHbIX MyTeN U BbIXOAOB.

Hanbonee uyacto npu pacyetax paccMaTpuBalOTCA ABa OCHOBHbIX BuAa PasBUTUSA MoXapa: Kpyrosoe

pacnpocTpaHeHMe rnoxapa Mo TBepAoW roproyen Harpyske, NIMHEMHOE pacrnpocTpaHeHWe noxapa no TBepaon
roproven Harpyske.

3aBucumMocTb ckopocTu BbiropaHus ¥ (kr/c) oT BpemeHn Ans KpyroBoro pacnpocTpaHeHusi noxapa
onpegenseTca opmynamu:

_ l//y(,-ﬁ-VZ-'[Z nput<t .
V= ) » (M1.1)
W, TVt nput>to,

rae Vo - ynenbHas CKOpOCTb BbIropaHus (Ans XKWAKOCTEN YCTaHOBMBLUASCS), Kr/(C-M?);

V - TMHeNHasi CKOPOCTb pacnpoCTpaHeHusl NnamMeHn, M/c;

tmax - BPeMsi 0XBaTa MoXxapoM BCel NMOBEPXHOCTM roployeit Harpysku B MOMELLEHUM, C;
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t - TekyLiee Bpewms, C.

3aBucuMocTb ckopocTu Bbiropanus P (kr/c) oT BpemeHM Ons NWMHEMHOro pacnpocTpaHeHus noxapa
onpepnenseTcs opMynamu:

W, 2:v-t-b mput<t

max

V= , (M1.2)

Wy 2Vt b mput>t

rae b - WypvHa nonockl roptoyeii Harpysku, M.

BpeMﬂ oxBaTa noxxapom BCEN NOBEPXHOCTU roproqe|7| Harpy3km B nomMmelleHnn onpenendaetca no cbopmyne:

npu Kpy2080M pacnpoCmpaHeHuu noxicapa

— npu TUHELHOM PACHPOCMPAHEHUU NoXcapd,
2-v-b

roe K - KoappmumeHT, yunTbiBaoWmii OTAMYMe (hakTU4EeCcKon NnoLagn ropoyen Harpyskm B NoMeLLeHUn u
nnowaan nomeuleHus. [na nomelleHun KraccoB (OYHKUMOHANbHOM noxapHon onacHoctn ®1 - ®4 cnepyert
npMHUMaTb paBHbIM 2, ANA nomelwleHnin knacca 5.2 ¢ BbLICOTOW XpaHeHuss MeHee 5,5 M - paBHbIM 4, Ons
nomellenun knacca 5.2 ¢ BbICOTOM XpaHeHusa 6ornee 5,5 M - paBHbIM OTHOLLEHUIO PaKTUYECKON MOBEPXHOCTU
roproumx maTepmanoB B MOMELLEHUN K Nrowaan noMmewenns (Ho He meHee 10);

From - Nowanb NnoMeLLeHns.

Mpn HamMMuMm B MNOMELEHMM o4vara noxapa YCTAHOBKM  aBTOMAaTUYECKOTO  MOXAapOTYLUEHUS,
COOTBETCTBYIOLEN TpebOBaHNAM HOPMATUBHBLIX [OOKYMEHTOB MO MOXapHoW ©e3onacHoCTH, Npu MNpoBeaeHUU
pacyeToB 3HAYEHWE CKOPOCTU BbIFOPaHWs MPUHUMAETCSH YMEHbLUEHHbIM B 2 pasa C MOMeHTa cpabaTtbiBaHus
YKa3aHHOW CUCTEMBI.

Bpems cpabatbiBaHusa AYT onpegensietca B cooTBeTcTBMM € NpunoxeHnem N 11 k MeTtoguke.

C yyeToM pasgena 2 HacToALEro MpuroXkeHus BblbMpaeTcsa MeToh MoAenvpoBaHusi, opMynupyeTcst
mMaTemaTudeckasi Mofesb, COOTBETCTBYHLLAsi AaHHOMY CLiEHapuio, U NPOou3BOAUTCA MOAENMPOBaHNE AUHAMUKA
pa3BuTUS noxapa. Ha ocHoBaHUM MOMyYeHHbIX pPe3yribTaTOB PacCUUTHIBAETCH BPeMsl AOCTUXKEHUS KakabIM 13
onacHbIX (haKkTopoB NoXkapa npeaeribHo AOMYCTUMOrO 3Ha4YeHWs1 Ha NyTax aBakyauuun. Kpome Toro, npu Hammymm
CUCTEMbl MOXapPHOM CcUrHanm3aumm (aBTOMATUYECKMX YCTAHOBOK MOXKAPOTYLUEHUS!, BbINOMHAIOWMX YHKLMIO
CUCTEM MOXapHOW CUrHanM3auum) ornpenensieTcs Bpemsi AOCTWKEHUS MapamMeTpoM, BO3AEWCTBYOLWMUM Ha
NoXapHbI N3BeLLaTeslb MOPOroBOro 3HAYEHWS.

KpuTnyeckoe Bpemsi MO KakgoMy M3 OMacHbIX (DAKTOPOB MoXKapa OrnpedensieTcsi Kak BpeMsl QOCTUXKEeHUs
3TUM (PaKTOPOM MpeaenbHO AOMYCTUMOrO 3HAYEHNS Ha NyTSX dBaKyauun Ha BbicoTe 1,7 M OT nona.

MpenenbHO AoNyCTUMbIE 3HAYEHWUS MO KaXgoMy M3 OnacHbIX (DaKTOPOB NoXapa COCTaBnsoT:
no noBblWeHHoW TemnepaType - 70 °C;
Mo TennoBoMy MOTOKy - 1400 B1/m?;

no notepe Bugmmoctn - 20 M (gns cnydas, Korga 3dEKTUBHbLIM ANaMeTp NOMELLEHNss MeHble 20 M,
npegenbHoe 3HadeHve Mo MnoTepe BUAMMOCTU MPUHUMAETCS paBHbIM ero  3QEKTUBHOMY OuameTpy).

nom

T

O hekTnBHLIN AnameTp MOMELLEHUS BbIMUCNSIETCS U3 COOTHOLLIEHMS d'a(bq) = , roe From - nnowagb
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nomellenns. OnTuyeckas NMOTHOCTL AbiMa A npu 0BbIUHBIX YCMOBUSAX CBSI3aHAa C PAcCTOSHUEM NpenenbHOV
BUOUMOCTU B bIMY COOTHOLLUEHUEM Inp = 2,38/ M :

Mo MOHWKEHHOMY codepXaHuio Kucropoaa - 0,226 kr/m,

MO KaXKO0MY M3 TOKCUYHBIX ra3oo6pasHbix NpoaykTos ropeHns (CO: - 0,11 kr/m®; CO - 1,16 - 1073 kr/m3; HCL -
23 - 10 kr/md).

HeobxoaumMo OTMETUTb, YTO npn mncnosb3osaHnn noneeon mMoaenu onpeneneHne Kputn4eckoro BpemMeHu
nveeT CyuleCTBeHHble 0COBEHHOCTU, CBSA3aHHbIE C TEM, Y4TO KPpUTU4eCKoe 3Ha4deHue B pPasfinyHbIX TOYKax
nomMelwleHna gocturaeTca He ogHOBpPEMEHHO. [Ons nomeweHnn ¢ CON3MEPUMbIMUN TOPUIOHTAlTbHbIMKU pa3mMepamMmun
KpUTn4eckoe BpemMda onpenendeTcda Kak MmakCuMmaribHOe U3 KpUTUYeCKnX BpemMeH OnA 3BakKyalMOHHbIX BbIXOO4O0OB U3
AaHHOro nomMeLleHunda (BpeMﬂ 6J'IOKMpOBaHM9| nocnegHero BbIXOp.a).

OnpepensieTcs Bpemsi 610KMpoBaHus ten:
- : ILB. T.r. 40 T.IL
t, —mln{th N S S } (N1.3)

Il. Knaccudumkauma n obnactb npuMMeHeHUsi MeTOA0B
MaTemMaTM4ecKkoro MoaenupoBaHuUs noxapa

Onsi onucaHus TepmMorasogMHaMUYeCKUX MapameTpoB Moxapa MNPUYMEHSIIOTCS TPU OCHOBHBIX TPynMbl
OETEPMUHUCTUYECKMX MOOENEN: MHTErparbHble, 30HHbIE (30HarNbHbIE) U NOMEBbIE.

Bblbop KOHKpPETHOM MoAenu pacdeta BpeMeHW BroKMPOBaHWA NyTen 3Bakyauum cnegyeTt ocyLecTBnATb
ncxogsa U3 crnegyowmnx Npegnochinok:

WHTerparnbHbI MeToA;

- ONSA 340aHWIA, COAepXaluxX pasBUTYHD CUCTEMY MOMELLEHMI Maroro obbema npoCTOM reoMEeTPUYECKON
KOHGMrypaumu;

- ANst NOMELLEHWI, TAe XapaKTepHbIl pa3mep oyara noxapa COM3MEPUM C XapakTepHbIMU pa3mepamu
NMOMELLEHNST U pa3Mepbl NMOMELLIEHNST CON3MEPUMbI MexXay COOol (NMMHEVHbIE pa3mepbl NMOMELLEHUST OTinYaloTCs
He 6onee 4yem B 5 pa3s);

- B paccMaTpuvBaeMmblX MOMELLEHMSIX CUCTEMA MPOTUBOALIMHOMN BEHTUNSLUMM OTCYTCTBYET WMAM He
YyYUTbIBAETCS NPU pacyeTe;

30HHbIN (30HANbHLIN) METOA:

- ONS MOMELLEHUN M CUCTEM MNOMELLEHUA NMPOCTOM reOMEeTPUYECKON KOoHdUrypauuu, nuHenHble pasmepbl
KOTOPbIX COM3MEPUMbI Mexay COOON (NIMHENHbIE pa3mepbl MOMELLEHUS OTnMYatTca He Bonee Yyem B 5 pas);

- Oans paboumnx 30H, PacMoOSIOKEHHBIX Ha pasHbIX YPOBHSIX B Npeferiax O4HOro MoMmelleHus (Hanpumep,
HaKMOHHbIN 3pUTENbHBIN 3an KMHoTeaTpa, aHTPeCcosu1, GarkoHbl);

- B paccmaTtpuBaeMblX MNOMeLleHUAxX cucrtema I'IpOTVIBOﬂbIMHOVI BEHTUNAUMN OTCYTCTBYyeT WIn He
YYNUTbIBAETCA NpU pacyeTe,;

NnoneBov MeTo, NMPMMEHUM BO BCEX CMy4vasix, B TOM YMCIE:
- 0118 MOMELLEHWI CITIOXXHOW reOMETPUYECKON KOHUIypaLun, a Takke NOMeLLEHMI C DOMbLUNMM KONMYECTBOM
BHYTPEHHUX nperpag (Hanpumep, aTpuyMbl C CUCTEMOW Traneper U  MPUMbIKALWMX  KOPUOOpOB,

MHOTOMYHKLUMOHAmMbHbIE LIEHTPbI CO CIIOXXHOW CUCTEMOM BEPTUKAITbHBIX U FOPU3OHTArNbHbIX CBA3EN);

- ANsi NOMELLEHNIA, B KOTOPbIX OAVH 13 FeOMETPUYECKNX pasmepoB ropasno 6orblue (MeHbLUE) OCTasbHbIX;
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- ONS WHbIX Cryyaes, Korga NMPUMEHUMOCTb MM MHEOPMATUBHOCTb 30HHBIX W WHTErpanbHbiX Moaenewn
Bbi3blBAET COMHEHue (Hanpumep, YHWKarnbHble COOpPYXEHWS, pacrnpocTpaHeHWe noxapa no dacagy 34aHus,
HeobXxoaMMOCTb yyeTa paboTbl CUCTEM MPOTUBOMOXKAPHON 3aLUTbl, CMIOCOOHBIX KaYeCTBEHHO M3MEHUTb KapTUHY
noxapa).

lll. AHTerpanbHan maTemMaTunyeckas Moaernb pacyeta ra3oo6meHa
B 34aHMU Npu noxape

Ons pacyeTa pacnpocTpaHeHunA NpoAyKTOB ropeHuA no 34aHUK COCTaBIAKTCA U pewlarTCd ypaBHEHUA
asgpauum, Tenno- n MaccoobmeHa Kak ansi Kakaoro noMeLeHns B OTAENbHOCTA, Tak U Ansi BCEro 34aHNs B LIENIOM.

ypaBHeHI/Iﬂ OBUXEeHUA, CBA3blBaLWMe 3HaA4YeHUA nepenagos [aBneHnn Ha npoemax C pacxogamu rasos

yepes NpoeMmbl, UMEIOT BUA;
G; =sign(AP;)-&-F ‘\IZ'P"APﬁ" (M1.4)

raoe Gji - pacxof rasoB Yepes npoem mexay AByms (j-M 1 i-M) CMEXHbLIMU NOMELLEHUAMM, Kr/C;

€ - KoadhbmUmMEHT pacxoaa npoema (@ = 0,64 gna OTKpbITbIX NPOEMOB);

F - nnowaab ceveHus npoema, m?;

P - nnoTHoOCTb rasoB, NPOXoASALLMX Yepe3 npoeM, Kr/m3;

Apji - cpegHuin nepenag, NosHbIX AaBMEHUA Mexay j-M 1 i-M nomeLleHunem, la.

HanpaeneHune (3HaK) pacxoga onpenensieTcs 3HaKOM Pas3HOCTU AaBrieHUN APji . B 3aBucumoctn ot atoro
NNoTHOCTb P NpuHMMaeT pasnuyHble 3HaueHV.

3Hak pacxoga rasoB (BXOASAWMW B MOMELLEHME pacxod CYMTAETCHA MONMOXUTENbHBIM, BbIXOOALMNA -
oTpuLaTenbHbiM) 1 3Ha4YeHne P 3aBUCST OT 3Haka nepenasa AaBneHwil:

ign(AP) -1, p=p;, npu AP <0
sign p= . (M.
g P +1, p=p;, mpu AP >0 (15

[ns nporHoavpoBaHUs NapaMeTpoB MNPOAYKTOB ropeHus (TemnepaTypbl, KOHLEHTPaUWiA TOKCUYHBIX
KOMMOHEHTOB MPOAYKTOB FOPEHUs)) B MOMELLEHUSIX MHOMOSTaXHOro 3[4aHUS Ha 3Taxkax, PacrnofioKeHHbIX Bbille
aTaxa, Ha KOTOPOM MOXET BO3HUKHYTb MOXap, paccMaTpuBaloTCA MNPOLIECChl PacnpoCTpaHEeHUs MPOAYKTOB
ropeHusi B BepTMKanbHbIX KaHanax (NecTHUYHbIE KNeTKW, WaxXTbl MU TOB, BEHTKaHasbl).

BepTukanbHylo WaxTy MO BbICOTE pasfdensitoT Ha 30Hbl, KOTOPble MPEeACTaBMsT y3nbl B MOpaBliN4eCcKon
cxeme 34aHud. 30Ha Mo BbICOTE MOXET OXBaTbiBaTb HECKONbKO 3Taxen 3ganus. B atom cnyyae pacxon rasa
MeXxay 30HaMn MOXHO BblpasnTb hopmyrion Buaa:

Ap
G=,—, (N1L6
s (Nn1.6)

1

roe S = —2 g-p-K FZ - XapaKTepuCcTka rMApaBIINeckoro CoMpOTUBIEHNS Ha IPaHNLie 30H;

F - nnowagb nonepeyvyHoro ceyYeHns LaxThbl;
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K - k0oadMLMEHT (QonyckaeTca NpuHUMaTh pasHbIM 0,05 c/m);

g = 9,81 m/c? - yckopeHue cBo6oaHOro nageHus;

Ap . nepenag AaBneHuin Mexay y3namu.

3QaHve NpeAcTaBnsAloT B BUAE MMOPaBNMYECKON CXeMbI, Y3Mbl KOTOPON MOOENUPYIOT NMOMELLEHWS, a CBS3N -
nyTW ABMXEHUS NPOAYKTOB ropeHus 1 Bo3ayxa. Kaxxgoe nomelleHne 3gaHust OonucbiBaeTCst CUCTEMON YpaBHEHUIA,
COCTOsILLEN M3 ypaBHeHNS GanaHca Macchl, YpaBHEHUS COXPaHEHWUS1 SHEPTMM U ypaBHEHUS OCHOBHOMO ra3oBOro
3akoHa (MeHgeneeBa-KnainepoHa).

YpaBHeHne GanaHca Macchl BblpaxaeTcsi hopmynon:
d(p;-V,)/dt=y+> .G, ->.G;, nL7)
k i

roe V- o6bem nometleHus, m3;

G
Zk: k - cymma pacxogoB, BXOOSLMX B MOMeLLeHue, Kr/c;

G.
Z i - cymMMa pacxofoB, BbIXOASLUMX U3 MOMELLEHMS, Kr/C;
I

t - Bpewms, c;
Y - ckopocTb BbIrOpaHVs NOXapPHOM Harpysku, Kr/c.

YpaBHEHME COXpPaHEHWST SHEPTUK BbipaXaeTcs hopMYyrion:
k i

rae Cv, Cp - yaenbHas nsoxopHas n nsobapHas tennoemkocTu, kx/(kr-K);

Ti, Tj - TemnepaTtypbl ra3oB B i-M 1 j-M NoMeLeHusx, K;

Qr - KOoNM4YecTBO Tenna, Bbl4eNnsaemMoro B NOMeLLEeHNM Npy ropeHnn, kBT;

Qw - TENMOBOW NOTOK, NOrMOLLAEMbIN KOHCTPYKLMAMW U M3NyYaeMblin Yepes npoembl, KBT.

[ins nomelLeHns oyara noxapa eBenuunHa Qr onpeaenseTtcs no opmyrne:
QF =(77'QH + I)\P,

roe M - KO3hPULMEHT NONHOTLI FOPEHUS;
Qu - HM3LWasn TennoTa cropaHus, KIx/Kr;
| - SHTaNbNNs ra3avuLMPOBaHHON FroOproYen Harpy3ku, KIK/Kr.

[na octanbHbIX NomeweHun Qr = 0.

KoadhdprumeHT nonHoTbl ropernst 1 onpenensietcs no dopmyne:
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Zxox,k 'Gk
n=n,- K +.(1_ K)k\P—L, (|-|1.9)

0X

rae Mo - KO3MUUMEHT MNONMHOTHI TOPEHUA B peEXUME noxapa, PerynupyemMoM roproyen Harpyskowu,
onpeaensiemMbii HOPMYrowu:

1M, =0,63+0,2- X, ,+1500- X2 ;. (N1.10)

KoahpumumeHT Kk paccuntbliBaeTcs no opmyne:

B

K _ Xox,m eX B 1 Xox,m
1 p X y (M.1.12)

ox,0 ox,0

B — ox,0 :
T X, 0,01

Xox,0 - HAYaNbHasa KOHLEHTpaUMA KUCOpoAa B MOMELLIEHMM o4ara noxapa, Kr/kr;

Xox,m - TEKYLLLAsi KOHLIEHTpaLUUs K1cnopoaa B NOMELLEeHNN o4yara noxapa, Kr/kr;

Lox - KOMMYECTBO KMCropoaa, NormoLwaemMoro npy cropaHum 1 Kr roproden Harpysku, Kr/kr.
YpaBHeHne MeHgeneeBa-KnarinepoHa Bbipaxkaetcs hopmynon:

R
Pj :Pj 'Tj 'M; (|-|112)

roe Pj - naeneHue rasa B j-M nometleHuu, la;

Tj - Temnepartypa rasa B j-M nomeLueHum, K;

R = 8,31 - yHuBepcanbHas rasoBasi noctosiHHas, [hx/(monb-K);
M - monspHasa macca rasa, MoJfib.

[MapameTpbl rasa B MOMeELLEHUN oOnNpenendanTcs u3s ypaBHeHuA OanaHca Macc OTAernbHbIX KOMMOHEHTOB
NPoAYKTOB ropeHna n kmcrnopoaa n ypaBsHeHusA OanaHca onTU4ecKon NIIOTHOCTU AbiMa.

YpasHeHne 6anaHca Macc oTAeNbHbLIX KOMIOHEHTOB NPOAYKTOB FOPEHNSA U K1cropoaa:
d(X,,-p,-V,) [ dt=y-L,_+ Zk:(XL‘k -G )— X .ZG“ (N1.13)

rae Xii, XLj - KOHLEeHTpauus L-ro KoMnoHeHTa NpodyKTOB rOPeHUst B i-M U j-M MOMELLIEHUSIX, KI/KT;

LL - KonnyecTBO L-ro KOMMOHEHTa NPOAYKTOB ropeHus (kucropoga), Bbigensitowierocs (MornoLarLerocs)
Mpyu CropaHumM O4HOrO KUorpamMma noXxapHoOW Harpysku, Kr/Kr.

YpaBHeHMe OanaHca onTUYEeCKOM NITOTHOCTU AbiMa:
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V,-dy,; /dt=y-D_ +Z(Hk ‘G )/ py—n 'ZGi Ipj, (N1.14)
K i

roe Ky, K - onTyeckas nnoTHOCTL AbIMa B i-M U j-M nomelleHusx, Hn-m™;

Dm - AbIMOOGpasytoLLast CnocoBHOCTL NoXapHoW Harpyaku, Hn-m2/kr.

Ona nomeweHni 06e3 MCTOYHMKA Tenna cuctema ypaBHeHun [18.6, 8.7 n [18.8 ynpowaeTca wu

npencraendeTcd B Buge:
Gy;(1) = Sign(AP; (1)) -t F-[2-p, - AP (1)

: Gi'(T)
2zt
izzll Pk

» (M1.15)

1 . .
roe pk:E'[pi +sign(AP;) -p; +p; _Slgn(APij)'PJ-

lMepBoe ypaBHeHWe CBA3bIBaeT nepenagbl aBMeHUn Ha COeAMHSALWNX NOMeLLEeHne npoemax ¢ pacxoaom
rasa yepes 371 npoembl. BTopoe - BbipakaeT NOCTOSIHCTBO OObema Ansa AaHHOro nomelleHusi. Takmm obpasom,
AN Bcero 3gaHus TpebyeTcda peliatb CUCTEMY, COCTOSALWYIO U3 (Mrc + Mec) - Nor HEMMHENHBLIX YpPaBHEHUIN Buaa
(M1.12) n ny - Nsr NMHENHBIX ypaBHeHun Buaa (M1.13). 3gecb Mrc U Mec - COOTBETCTBEHHO YMCIO MOPU3OHTamNbHbIX U
BEPTUKanbHbIX CBA3EN Ha 3Taxe; Ny - YACHO Y3MOB; Ner - YACIO ITAKEN.

Cuctema ypaBHeHURn, Bkovawwaa B cedba ypasHenua ([11.6), (M1.7) ana nomelleHMss oyara noxapa wu
(M1.12), (M1.13) gna ocrtanbHbIX nomMeweHnn n ypasHenune (IM11.11), onucbiBalWas MMOpaBInNYECcKyd CXemy
30aHuWs, peLlaeTcs YNCNEHHO METOAO0M UTEPaLMM B COBOKYNMHOCTU C METOAOM CEKYLLMX.

OCHOBHble ypaBHeHWs1 AN OonpeaerieHvsl TemnepaTtypbl rasa M KOHUEHTpauuu MPOAYKTOB FOpeHus B
MOMELLEHUSAX 34aHUS NMOSyYeHbl U3 YPaBHEHWI COXPAHEHUS] SHEPIUMN U MacChl.

TemnepaTypa rasa B NnoMmeLleHu1, rge oTCyTCTBYET oyar noxapa, onpefensertcs u3 ypaBHeHUs TEMNOBOro
OanaHca, KOTOpoe MOXHO MOMyYuUTb M3 ypaBHEHMS coxpaHeHus sHeprum ([M1.7). Popmyna gnsi onpegeneHuns
TemMmnepaTypbl rasa B j-M NOMELLEHUM 34aHus B "n"-bIl MOMEHT BPEMEHN:

n

Z(CPB 'Gk 'Tk)+Qj

T”j: n mk:l m +
c( GK—ZGijmm-ZGimjn-anm}m-chc
k=1 i=1 i=1
Z(CPB 'Gk 'Tk)"'Qj

+ T(n-l)j N n mk_l m . . 1 (MN1.16)

Cw'( Gk_zGi]-i_Cpr'ZGi+a‘jn'an+ajcc'chc

k=1 i=1 i=1
C, [ZGk —ZGij+Cpr > G+, F, +0,Fe
eXp . k=1 i=1 i=1 AT
Cvr pJ Vj
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roe Qj - cymma UCTOYHMKOB (CTOKOB) Ternna B oGbeMe j-ro NoMeLLeHNs 1 Tenna, yxXoasLlero B orpaxaaoLume
KOHCTPYKLINK;

T(x)-T,()
T(x)-T,

* = o
- - npuBeaeHHbIN KOS(*)(*)I/ILI,I/IGHT TennooTaauu,
To - Ha4anbHagd TeMnepartypa B NOMeLLEHNN;

Ficr - nnowagb NOBEPXHOCTU orpaxgaromx KOHCprKLI,VIVI B j-M nomMeLleHnn.

KoacbdpmumeHT Tennootaaun & MoxeT GbITb paccynTaH no amMnupryeckoit hopmyre:

4,07 - YT -T T <60°C
o= m HPH . (ML.17)
11,63 - exp[0,0023 - (T, -T,)] mpuT, > 60°C

KoHueHTpaums oTAenbHbIX KOMMOHEHTOB [a30BbiX CMecel B MOMELeHUAX 30aHUsS BbIMMCHSITCH U3
ypaBHeHuns 6anaHca macchl AaHHOro KomnoHeHTa ([M11.12).

KoHueHTpauusi L-ro KOMMOHEHTa NpPOAYKTOB TFOpPEHWst B j-M MNOMeleHun B "n"-bll MOMEHT BpemeHu
onpenensieTcs ypaBHEHNEM:

Z(XLK ’ Gk) Z(XLk ) Gk) G
XLj(n) = = n + XLj(n-l) - kzln— - eXp |- pkzl—v . (I11.18)
2.Gi > .G,
k=1 k=1

OnTuyeckan KOHLEHTpaums ObiMa B MOMELLEHUsIX onpegensietcs u3 6anaHcoBoro ypasBHeHus [18.19.
HaTtypanbHbIl nokasatenb ocrabneHus cpegbl B j-OM MOMeELLeHUM B "N"-bli MOMEHT BpPEMEHWU ornpenensieTcs
YpaBHEHUEM:

Z(Hk - Gy) Z(Hk - Gy) ZG
Hmj = k:1n— T B - kzln— - exp | - pk V . (I11.19)
.G >.G,
k=1 k=1

IV. AHanUTN4YecKMe COOTHOLLUEHUSA AN onpeneneHust KpUTUYeCKomn
NpoOoOMKUTENbLHOCTHU NoXapa

[na oOMHOYHOrO MOMELLEHNS BbICOTOM He Gornee 6 M, YOOBNETBOPSIOLLENO YCIOBUSIM MPUMEHEHUS
WHTErpanbHOM MOZEnu, NMpu OTCYTCTBMU CUCTEM MPOTUBOMOXKAPHON 3alUMThl, BIMSAIOWMX Ha pasBUTUE MoXxapa,
JoryckaeTcsl onpefensiTb KpUTUYECKAE BpeMeHa Mo KaXaoMy M3 onacHbiX (hakTopoB MoXapa C MOMOLLbIO
aHanNMTUYECKNX COOTHOLLEHUIA:

MO MOBbILUEHHON TemnepaType:
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A
0 =1B 1 0% U (100)
A (273 +1t,) -
no notepe BUaMMOCTHU:
B V.In@os-a-E| |
o= JB L ypfq o Vo IN(LOS o , (I11.21)
A |, -B-D, -z
No NOHMXEeHHOMY coAepXXaHUKo Kncnopoaa:
nk
t% = - In|1 0,044 , (I11.22)
p B-L,
——=+027]| -z
V
Mo KaXxaomy u3 razoobpasHbIX TOKCUYHBLIX NPOAYKTOB rOPeHNs:
nh
trr = B Inl1- VX , (111.23)
A B-L-z
_ 33-¢c, -V
roe - - a3MepHbIn KOMMNIEeKC, 3aBVICF|LIJ,VIl7I OT TennoTbl CropaHnd wMaTtepuana u
L-¢)-n-Q, ~ PP ’ ’

cBob6oHOro o6bema NoOMeELLEHNS, KT,
to - HaYanbHasg TemnepaTypa Bo3ayxa B nomelleHuu, °C;
N - NokasaTterb CTeNeHu, yYnTbIBaloLW M U3MEHEHNE MacChbl BbIrOpatoLLLEro MaTepuana BO BpEMEHM;

A - pa3MepHbllii NapameTp, yYMTbiBaloLWMI yaernbHYH MacCoBYO CKOPOCTb BbIFOpaHUsi FoploYero Matepuana
W nNnowagb noxapa, Kr/c";

Z - 0©espa3mepHbIl napamMeTp, YYMTbIBaOLWMIN HepaBHOMEpHoCTb pacnpegeneHna O®IT no BeicoTe
NMOMELLEHNS;

QH - HM3Wasa TennoTa cropaHusa matepuana, MIx/xr;

Cp - yoenbHas nsobapHasa TennoemkocTb rasa, MOx/(kr-K);

@ - koacpbduumeHT TennonoTtepb (MPUHMMAETCS MO AAHHBLIM CMPABOYHBLIX WCTOYHWMKOB MHAOPMAaLMKM, Npw
OTCYTCTBUM AaHHbIX MOXET ObITb NPUHAT paBHbIM 0,3);

N - koachcpnLMeHT NonHOTLI ropeHus (onpeaensietcs no dopmyne (M1.9);
V - cBoBOAHLIN 06BEM MOMELLEHUSA, M;

a - k0ahPULMEHT OTpaXKeHUs1 NPeaMETOB Ha NyTAX 3BaKyauuu;
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E - HayanbHasi ocBELLEHHOCTb, J1K;

Inp - NpeaenbHas ganbHOCTb BUAMMOCTY B AbIMY, M;

Dm - AbiMOOGpa3ytoLlas cnocoBHOCTL ropsLlero matepuana, Hn-m2/kr;

L - yaenbHbI BbIX0o4 TOKCUYHbIX ra30B Npu cropaHuun 1 kr maTtepuana, Kr/kr;

X - npedenbHO A0MYCTUMOE COAepXaHWe TOKCUYHOrO rasa B nometueHun, kr m=3 (Xcoz = 0,11 kr/m3; Xco =
1,16-10°3 kr/m3; Xucw = 23-107 kr/md);

Loz - yaenbHbIA pacxof Knucnopoaa, Kr/kr.

Ecnn nopg 3Hakom norapudpma nonyvaeTcss oTpuuaTenbHOe 4ucro, To AaHHbli Ol He npeacrtaBnset
onacHoCTH.

MapameTp z BbIYMCHSAOT No dhopmMyre:

z= exp| L4 - % npu H < 6wm, (I11.24)

h
H
roe h - Bbicota paboyein 30HbI, M;

H - BbicOTa nomeLleHns, M.

OnpepensieTcsa BbicoTa paboyen 30HbI:
h=h_+1,7-05 -8, (I11.25)

roe hnn - BbICOTa NMNOLWAAKN, Ha KOTOPOW HaxodsTCs Moan, Haa NorioM NMoMeLLEeHns, M;

d - pa3HOCTb BbICOT MOMa, paBHas HyIIiO MPW FTOPU3OHTANBLHOM €ro PACTONOXEHUN, M.

CnepnyeT vmeTb B BUAY, YTO HaMOOmMbLUEN ONacHOCTV MpW MoXape NoABEPratnTCst Nioan, Haxoaswmecs Ha
bonee Bbicokon oTMeTKe. [MosToMy, Hanpumep, Npu onpegeneHun HeobxoguMoro BpEMEHM 3BaKyaLuu Nogen 13
napTepa 3puUTENbHOrO 3ana C HaKMOHHbIM MOSIOM 3HadeHWe h cnegyeT HaxoAuTb, OPUEHTUPYSACH Ha Haubornee
BbICOKO pacronoXeHHble psgbl kpecen. MapameTpbl A U N BbIYUCTISOT Tak:

ANsi KPYroBOro pacnpocTpaHeHus noxapa:
— 2 —
A=105-y, V" n=3,

rae V - NIMHeNHasi CKOpOCTb pacnpoCTpaHeHusl NiaMmeHn, M/c;
Ans BEPTUKANbHOW WINN FOPU3OHTasIbHOWM MOBEPXHOCTM FOPEeHUsl B BUAE MPSAMOYTOfibHUKA, ofHa U3 CTOPOH
KOTOPOro yBENMYMBAaETCA B [OBYX HanpaBfieHWsiXx 3a CYeT pacrpoCTpaHeHUs nnaMeHn (Hanpumep,

pacnpocTpaHeHMe OrHS B FOPM3OHTAaNbHOM HarnpaBfieHUM MO 3aHaBecy MOCrie OxBaTa ero niaMeHeM Mo BCeN
BbICOTE):

A=\|1yﬂ-V-b n=2,

rae b - nepneHAVKyNsApHbIA K HaNPaBieHUIoO ABUXKEHUS NiTaMeHN pasMep 30HbI TOPEHUs], M.

Mpn oTcyTcTBUM cneumanbHblx TpeboBaHMi 3HaveHnss a n E npuHumatrotca paBHbimm 0,3 M 50 nkK
COOTBETCTBEHHO, @ 3Ha4yeHue lnp = 20 M.
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V. MaTtematu4yeckas ABYX3OHHasA Mogesib noXxapa B 34aHunun

an/l peweHun 3agadv4 C uUcnosfib3oBaHMEM D,ByXSOHHOVI Moenn noXxap B 34aHUMN  XapaKTepulyeTcsa
yCpeaHEeHHbIMU NO Macce U o6bemy 3Ha4YeHnaAMn napameTpoB 3a4bIMINEHHON 30HbI;

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

K - ontuyeckas nnoTHoCTb AbiMa, Hn/m;

Xi - MaccoBasi KOHLeHTpaLWs i-TOro TOKCUYHOro NPoAyKTa ropeHnst B 3aabIMIEHHON 30He, KI/KT;
X¢ - MACCOBas! KOHLIEHTpaLUus Kucnopoaa, Kr/kr;

Z - BbICOTa HWXXHEN rpaHnLbl CNos AbiMa, M.

B cBoto o4vyepenb nepevuncrneHHble napamMeTpbl BblpaXaroTCA 4Yepe3 OCHOBHblIE MHTEerpanbHble napameTpbl
3a4bIMINEHHON 30HbI C MOMOLLIbIO cneayrowmx d.)OpMyJ'IZ

Q, = _T[m ¢, (T) - dT, (I11.26)

X_:rni )(:mK

, (I11.27)

= Z=H Vi (I11.29)
p_ 1 - A1 .

m
A

roe m, mi - obwas Mmacca AbiMa U COOTBETCTBEHHO i-r0 TOKCMYHOTO NpoAyKTa ropeHust B 3afbIMIEHHON 30He,
Kr;

My - Macca Kucrnopoa B 3afbIMIEHHON 30He, K,

Qs - 3HTanbMNMSA NPOAYKTOB ropeHns B 3afbIMIEHHON 30He, KIX;

S - ONTUYECKOe KonMyecTBo AbiMa, Hn-m2;

P - nnotHocTb AbiMa npu Temnepatype T, kr/m3;
Vp - 06bem 3aabIMIEHHON 30HbI, M3;

H, A - BbicOoTa 1 nnowaab NoOMeLLEHUs, M;

Cp - yaenbHasi TennoemMkocTb Abima, K/ (K-kr).

[MHaMnKa OCHOBHBIX MHTErpasnbHbIX MapamMeTpoB 3aAblMIIEHHOW 30HbI OMNpedensieTcss UHTErpupoBaHUEM
CUCTeMbl CrieayrLmnx GanaHCoBbIX YpaBHEHMWIA:

obLeil mMaccbl KOMMOHEHTOB 3aAblMIIEHHOW 30Hbl C Y4€TOM AblMa, BHOCMMOMO B 30HY KOHBEKTUBHOWM
KOJIOHKOW, U AbIMa, yAarnsiemMmoro Yepes NnpoeMbl B COCEAHNE NMOMELLEHWS:
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Z—T =G, -G, (I11.30)

roe: t - Tekywee Bpems, C;

Gk, Gn - maccoBblIf pacxon AbiMa COOTBETCTBEHHO 4Yepel3 KOHBEKTUBHYHO KOJIOHKY U OTKPbITbiE MPOEeMbl B
nomMeLLeHnn, Kr/c;

SHTanbNUs KOMMNOHEHTOB 3a4bIMNEHHON 30HbI C y4yeToOM Tensna, BHOCUMMOIo B 30HY KOHBEKTMBHON KONOHKOWN,
Tennootaa4vn B KOHCTPYKUMU U YHOCaA ObiMa B NPOEMbl:

dQ _

gt Q" Qu - Qu (M1.31)

rae Qk, Qn, Qkon - TennoBas MOWHOCTb, COOTBETCTBEHHO, BHOCMMas B 3aAblMINIEHHYIO 30HY KOHBEKTUBHOM
KOJTOHKOR, yoandaemasa ¢ AbIMOM 4epe3 OTKPbITbIe NMpOoeMbl U TepAaeMad B KOHCTPYKUUN, kBT;

MaccChbl Kncnopoaa Cc y4eTom noTepb Ha OKUCIIEHUE NPOAYKTOB NMPOJIn3a ropoynXx BeLecTB:

dm,,

2 =023 (GK-1-y - Loy) =X, - Gy, (11.32)

N - nonHoTa cropaHus roptoyero Matepuana, Kr/kr;

V' - ckopocTb BbIropaHus roproyero matepuana, Kr/c;
Lox - noTpeGneHne kucnopoaa npy cropaHny eavHULbl Macchl ropoYero Matepuana, Kr/kr;

OMNTUYECKOro KONMMYECTBA AbiMa C y4eTOM AbIMOOGpa3ytoLLeil CNOCOBHOCTU ropsiLLero Matepuana:

(:j—s =y -D_ -G, - & (11.33)
t p

rae Dm - AbIMoOGpasytoLlas cnocobHOCTL roptodero matepuana, Hn/(m?-kr);

Macchbl i-ro TOKCUYHOIO NPoAyKTa ropeHust:

% =y L -x -G, (111.34)

rae Li - MaccoBbIli BbIXOA i-r0 TOKCMYHOTO MPOAYKTa FOpPeHust, KI/Kr.

Macca koMnoHeHTOB AbiMa Gk, BHOCUMbIX B 3a0bIMIIEHHYIO 30HY KOHBEKTMBHOW KONOHKOW, OLEHMBAETCH C
y4eTOM Konm4yecTBa BO3[yXa, BOBMEKaeMOro B KOHBEKTMBHYIO KOFIOHKY MO BCEWN ee BbICOTe A0 HWXHEW rpaHuLpbl
crnos abima. B umHxXeHepHbIXx pacdeTax pacxof KOMMOHEHTOB AbiMa 4Yepe3 OCECUMMETPUYHYIO KOHBEKTUBHYHO
KONOHKY Ha BbICOTE HWXHEro YPOBHS 3a4blMIIEHHON 30HbI Z (B 3aBMCUMOCTM OT TOro, Kakas obrnacTb KOHBEKTVBHON
KOFMOHKM MInu cpakena norpykeHa B 3a4bIMIIEHHYI0 30HY) 3aaeTcs NonyaMnmpuyeckor hopmyIion:
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Z 0,566
0,011-Q QZIS s obnactu pakena
Z 0,909
G, =:0,026 - Q W 111 iepexoaHoi oomact, (I11.35)
Z 1,895
0,124 - Q Q2/5 U1 00JIaCTH KOJIOHKHA

roe Q - MOLWHOCTbL o4ara noxapa, kBrT.

OuHamuka napameTpoB oO4ara noXxapa onpegendeTca passumtueM nnowann ropeHnAa ¢ y4eTtomMm CIoXKHOro
COCTaBa ropro4ymx matepuanosn, nX pacnosfioxxeHnsd, MeCta BO3HMKHOBEHUNA Oo4ara noxapa u noJiIHOTbl CropaHnA:

Q=n-v, -Q, F(1).(I11.36)

MoTepu Tenna B orpaxgaroLme KOHCTPYKUMM PacCUUTLIBAIOTCA C y4eTOM TemnepaTypbl ropsyen ctpym Te,
CKOPOCTU U MU3ryvaTenbHON CNOCOBHOCTU CTPYWN, OMbIBAOLLLEN KOHCTPYKLMK, U NporpesBa camMon i-ON KOHCTPYKLMU
Ti(y) no TonwuHe y. [Ins 9TOro YNCNEHHO UHTErPUPYETCA HeCcTaunoHapHoe ypaBHeHne dypbe:

OT(Y) _ 1 oMT)-0T.(y)
ot C(M)-p o -y

, (I11.37)

C rpaHN4YHbIMU N Ha4YalbHbIMU YCIOBUAMMW!

(@, +a) (T-T)= 4, - T i1ag)

0, +0) (T, -TE)= 2N T (g

T.(0y)=T, 0 <y < &, (I11.40)

roe &, O, - cOOTBETCTBEHHO KOHBEKTUBHbIN U NYYUCTbIA KO3hdurLUMeHT TennooTaauum, Br/(m?-K);

d - TOMLMHA orpaxaatoLLei KOHCTPYKLMM, M;

C(T) - TennoeMKoCTb MaTepuana KOHCTPYKUMK npu Temnepatype T(y), D/ (kr?-°K);

MT) - TEeNnnonpoBOAHOCTb MaTepurana KOHCTPyKUun npu Temnepatype T(y), Bt/(m-°K);

Tw, To - TemnepaTypa COOTBETCTBEHHO OGOrpeBaeMol 4acTu KOHCTPYKUMM U cpedbl y HeoborpeBaemon
nosepxHocty, K;

P - nnoTHocTb MaTepuana KOHCTPYKLMK, KI/M.
TennoBble M MaccoBble MOTOKM Yepe3 MPOeM B KaXObli MOMEHT BPEMEHM pPacCUMTLIBAKOTCA C y4eToM

Tekyllero rnepenaga OaBneHUs Mo BbICOTE Mpoema, CocTaBa M TemnepaTtypbl rasoBoii cpedbl No o06e CTOPOHbI
npoema (cxema pacyeTa Ha pucyHke M1.1). Tak, MaccoBbii pacxod AbiMa M3 MOMELLEHUs odara noxapa B
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coceagHee nomMelleHne pacCcHnTbiBaeTCA crieayrwnm obpasom:

G,=B-¢&- TJz - p - (P(h) - P,(h)) - dh, (IT1.41)

Ymin
roe B - wupuHa npoema, Mm;
€. aspoaMHaMmyecknin KoacpuLmMeHT Npoema;

P(h) - P2(h) - pasn1ua gaBneHnin B noMeLLeHUaX Ha BbicoTe h;

p - NMOTHOCTb AbiMa B 3a4bIMIIEHHOWN 30HE COCeaHEro NOMeLLeHus npun temnepartype aAbiMma T.

SRR

T T i

T AT LA T A DT T L] T e
PR ESEEANLEYLhLY R R R Eorey

PucyHok M1.1. MacconoTokun Yepes npoem

Mpepenbl MHTErpupoBaHUs Ymax U Ymin BbIOMpalOTCS B Npegernax cteopa npoema, crosi AbiMa NoMeLLeHus!
oyara noxapa v Tam, rae uabbitouoe gasneme AP = (P(h) - P(h),) >0, kak a0 yKasaHo Ha pucyHke M1.1.

Heobxoavmasi 4ns oueHKM nepenana AaBreHusi Mo CTBOPY Npoema 3aBUCUMOCTb AABIEHUSI OT BbICOThI B i-
OM MOMeLLIeHMM (C y4ETOM 3aAbIMITEHHON 30HbI STOTO NMOMELLEHNSA) OLIEeHVBAETCS Kak:

s Py g-h ecmh < Z,
,(I11.42)
Po-po-9-Z -p;-g-hecmnh > Z

P.(h) =

rae Pio - TeKylLLiee JaBMneHne B i-OM MOMELLIEHMIN Ha HyrneBo oTMeTKe (Mnn NpMBeOEHHOE K HYNEBON OTMETKE,
€CIM YPOBEHb MOsia NOMELLEHVS BhILLE HYIeBON OTMETKN);
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Po - NNoTHOCTL Bo3ayxa Npu HavYanbHol TemnepaType To;

Zi - Tekyllas BbicOTa HE3aAbIMINEHHOI 30HbI B i-OM MOMELLEHUN.

PaccuntaHHble napameTpbl TennomaccoobMmeHa B npoemMme UCnonb3yrTCA KaK rpaHuW4yHble YyCnoBuA Ond
coceaHero noMelleHuAa.

V1. MoneBoi MeToq MoaenuMpoBaHUA Noxapa B 34aHUK

OcHoBon ans nonesbIX MoAenewn NnoXapoe ABIAKTCA YpaBHEHUA, BblipaXaklwlne 3akOHbl COXpaHeHWUA
Macchbl, UMnNyribCca, 3Heprmm n Macc KOMNOHEHTOB B paccMaTtpnsaemMomM MarioM KOHTPOJIbHOM obbeme.

YpaBHeHne coxpaHeHUst Maccbl:

%

0
+ —(p-u.)=0.(I11.43
Lt o (pru)=0.(T143)

J

YpaBHeHWEe COoXpaHeHus UMnynbca:

01”
— +p- g, (I11.44)
OX. oX J.

]

0 0 op
—p-u)+ —(p-U,-uU)=-—+
o (p-u) (p-u;-u) ox,

[na  HbIOTOHOBCKUX XWOKOCTEW, NOOQUYUHALWMXCA 3akoHy CTokca, TEeH30p BA3KMX  HaMpsiKeHUn

onpegensieTcs opmyromn:

ou,  ou; ) 2 ou,
to=pe | S o2y ks (11145
i~ ox; ox;| 3 ! ox, ( )
YpaBHeEHWE 3HEPIUM:
0 P op o (A oh) odf
e+ Zeou =2+ 22T T (1146
RV Bl vl S Vel R VL

i i p
-
roe h= ho + Icp -dT + Z(Yk ! Hk) - cTaTn4eckasa aHTanbnna cMecu;
T, k

Hk - TennoTta obpasoBaHusi K-ro KOMNOHEHTa;

C, = D Y- Coy _
p - PX - TennoemMKoCTb CMecu Nnpuv NOCTOAHHOM JaBreHuu;

R ~
0 - pagmauyoOHHBIN NOTOK SHEPrUM B HAMPABIEHUM X;.

YpaBHeHVEe COXpaHeHUs] XUMUYECKOro KOMMOHEHTa K:

0 0 0 oY,
~(p-Y)+ —(-u.-Y)= — -D - —K | +S,.(I11.47
ot (- V) ox. (p j k) OXJ- p ox k- ( )

i i
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Ona 3ambikaHusa cuctembl ypaBHeHui ([11.43) - ([11.47) ncnonb3dyeTcsl ypaBHEHUE COCTOSIHUA MAearnsHOro
rasa. [ina cmecu rasoB OHO UMeET BUA!

p=p-R,-T- z%,(m.m)
k k

rae Ro - yHUBepcanbHasi ra3oBasi NOCTOSHHaS;

Mk - MonisipHasi Macca k-ro KOMMoHeHTa.

Mpunoxenue N 2

K MeToguKke onpeaeneHns pacyeTHbIX
BEMWYUH NOXAPHOrO pucka B 34aHUsX,
COOPY>KEHUSIX U NOXKapHbIX OTCeKax
pasnuyHbIX KNaccoB yHKLMOHaNbHOM
NoXapHOW ONacHOCTU, YTBEPKAEHHON
npukaszom MYC Poccum

oT 14.11.2022 N 1140

KNACCUDUKALIUA NMIOACKUX MOTOKOB U MAPAMETPbI UX ABWXEHUA

1. PacuyeTHble rpynnbl nogen, obpasyrolme cocTaB MOACKOro NMoTOKa BO BpPeMs 9Bakyauuu B 34aHWM,
nogpasgensatTcsa Ha rpynnbl firogen 6e3 orpaHndeHms mobunbHocTn (MO) n manoMobunbHbIe rPynnbl HACENeHUs
(MIH).

2. Ilrogn 6e3 orpaHnyveHus mobunbHocTn (MO), paccmaTpuBaemble Npu SBakyauuun, nogpasgensawTcsa Ha 7
rpynmn, KOTopble MOryT UMEeTb OAHOPOLHbIN N HEOQHOPOAHbIM COCTaB. YKasaHHasi Knaccudmkaumsa npeacraBrneHa B
Tabnuue M2.1.

Tabnuuya M2.1

Mpynnbl O6Lwme xapakTepuCTUKM Nogen rpynn ModubHOCTU
KOHTUHreHTa 6e3
orpaHn4eHus
MOBUNbHOCTH
OpHopoaHbie MO-1 Hetn n nogpoctkm (7 - 18 net)
rpynnbl
MO-2 Monogexb (18 - 25 net)
MO-3 Jlrogn TpynocnocobHoro Bo3pacta (18 - 60 neT)
HeogHopoaHsb! MO0-4 'pynna, cocTosLasn ns geten AOLWKONbHOIO N LLKOSTbHOro
e rpynnbl BO3pacTa 1 nogen TpygocnocobHoro Bo3pacTa
MO0-5 pynna, cocTosdLasn n3 geten AOWKONbHOIO U LLKOSTbHOro
BO3pacTa, Noaen TpyagocnocobHOro Bo3pacTa U akTMBHBIX
NoAen NOXNNoro Bospacrta
MO0-6 pynna, cocTosLas n3 nogen TpyaocnocobHoOro Bo3pacra u
aKTUBHbIX FOAEN NOXMIOro Bo3pacTta
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MoO-7 pynna, cocTosLas U3 nogen ¢ rpyaHsIMy AeTbMu, AeTel
[JOLLKONBHOIO U LWKOMbLHOro Bo3pacTa, noaei
TPYAOCNOCOoBHOro Bo3pacTa, akTUBHbIX Modelt MOXUoro
BO3pacTa

3. Knaccudbmkauma MICH no rpynnam mobuneHocTu npeacrasneHa B Tabnuue M2.2.

Tabnwuuya M2.2

Ipynnbl O0Lwue xapaKkTepucTuku nogen rpynn ModunbHOCTU
MOOUIMbHOCTH
M1 Jliogn, He umetowme MHBaNMAHOCTU, CO CHWXKEHHOW MOBMIBbHOCTBLIO (MOXWUIble

noau (ctapuwe 60 neT), AeTV AOLKONbHOro Bo3pacTta, 6epemMeHHble XeHLIMHbI), a
TaKkKe rnyxve v cnadocnbiwatime

M2 Moxunble HeMoWHbIEe nNoan (UMelowme WHBaNUOHOCTbL WM XPOHUYEcKue
3aboneBaHus), cnenble u cnadosugsaLme noam

M3 Jiogn  TpygocnocoBGHOro Bo3pacta C  MOPaXEHMEM  OMOPHO-ABUraTesNibHOro
annapara

M4 VHBanuabl, nepegsuratomecst Ha Kpecnax-Konsickax

HM HemobunbHble rpaxgaHe (noan, He MMerLMe BO3MOXHOCTM nepeaBuraTbCs

CaMOCTOATENbHO, HanpuMmep, JoAM C  TpaBMamu  OMOPHO-OBUraTeslbHOro
annapara). Jliogen, nepenBuraroLLMxcd HECaMOCTOATENbHO Ha Kpecne-Konsicke,
cnenyeT OTHOCUTDL K rpynne HM.

HT HeTtpaHcnoptabenbHble nogu (Jliogn, Oenctemst No TPaAHCMOPTUPOBKE KOTOPbIX
ABMNSKOTCA HEAOMYCTUMbIMW BCEACTBME NPSIMOW YrpO3bl XM3HW, BbI3BAHHOW TaKOW
TPaHCNOPTUPOBKOW.)

HO Jlioon ¢ orpaHnyeHHon cTeneHblo cBOOOAbLl, B TOM YMCNe NOAN C NCUXUYECKUMM
oTknoHeHnusimn (Mopsagok 9Bakyauun nogen, oTHocawmxca kK rpynne HO,
onpeaenseTca UHCTPYKUMEN O Mepax NoXxapHol 6e30nacHOCTM AN KOHKPETHOro
34aHus.)

4. B cootBetcTBUM C Tabnuuen [12.3 ocywectBnseTca BblbOp rpynn 3BaKyMpPyeMOro KOHTMHIeHTa
3aBUCMMOCTM OT kKnacca (YHKLUMOHANbHOM MOXAapHOM OnacHOCTU 3daHui. Ha ocHOBE NPOEKTHOM W WHOW
OOKyMeHTaumMM Ha 34aHue onpegensdetcss obuwlee konuyectBo nwogen B 3gaHun. Onpegensdercs KONMYecTBO
nogen, OTHOCALIMXCA K KaxaonW u3 atux rpynn. [pyu oTCcyTCcTBUM HEOoBXOoOAMMbIX AaHHbIX KONUYECTBO MoAen
NPVHUMAETCH B COOTBETCTBUM C MyHKTaMM 5, 6 HACTOSILLLErO NPUMOXEHNS.

5. MMHMManbHoe pacvyeTHOE KOMYeCTBO NI0AEN B 34aHUN JOMMKHO COCTaBNATbL HE MEHee:
019 TaHueBanbHbIX 3anos. - 1 yenosek Ha 1,35 M? nnowaamn 3ana;

AnA marasvHoB - 1 yenoBek Ha 3 M2 nnowagM TOProBOro 3ana, BKMouyas nrowab, 3aHAaTY
obopynoBaHuewm;

ANsi pblHKOB - 1 YyenoBek Ha 1,6 M2 nnowaau TOProBOro 3ana PbIHOYHOW TOProBNM, BKMOYas nnowiagb,
3aHATYy0 06opyaoBaHMEM;

ANA npeanpuaTuii GbiToBoro obcnyxuBaHna - 1 dvenoBek Ha 1,35 M2 nnowagu noMelleHvs ans
noceTuTenen, BKNoYas nrowlanpb, 3aHATYy0 06opyaoBaHMEM;
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Aana agMUHUCTPATUBHbIX noMeLLeHni - 1 YernoBek Ha 6 M2 cymmapHon nnowaan O(Zbl/ICHbIX NOMELLEHWI;
ONs1 CTOSIHOK aBToMobunen - 1 yenoeek Ha 1 MaLLMHOMECTO;

ana I'Ipe):l,l'lpVIﬂTVlVl obwecTBeHHOro nutaHus - 1 yenoBek Ha 1 nocagoyHoe MeECTO, npu opraHnsaumm
TaHUeBarbHbIX NIOWanokK - 1 yenosek Ha 2 M2 nnowiaan 3ana, He 3aHATOMN O60py,D,OBaHI/IeM;

AN 30aHUIA KUINbIX MHOFOKBAPTUPHBIX - HE MeHee KonM4yecTBa KOMHAT B KBapTupe Noc ABa YernoBeka Ha
Kaxkayto KBapTupy;

4OnAa BHEKBAPTUPHBLIX KNagoBbIX 30aHUIN XNUNbIX MHOIOKBapPTUPHbIX - 1 yenoBek Ha 1 KNnaaoBylo;

ana MonenbHbIX 3alnoB KylNbTOBbIX 30aHUN C pacyeTHbIM 4UCIIOM noceTuTenenm - He MeHee KonmMyecTea
CUaAYMX MECT NIIHOC KONMYECTBO Noaen, onpenernieHHoe n3 pacyeTa 0,8 m? nnowaan MmonenbHOoro 3ana Ha ogHoro
YenoBeka, He 3aHATON oGopy,u,osaHmeM;

ana MonenbHbIX 3aloB KyJIbTOBbIX 30aHUA C HepacyeTHbIM YUCIIOM nocetutenen - u3 pac4yeTa 0,5 m?
nnowaan MonernbHOro 3ana Ha O4HOro 4yenoBeka, BKIo4Yad nnowanb, 3aHATYHO oGopyp,oaaHMeM;

AnA anTaps KynbTOBbIX 3O0aHUiA - M3 pacdeta 5 M2 nnowagu antapss Ha OOHOrO YerioBeka, BKMYas
nnowagp, 3aHATy0 obopyaoBaHUEM.

B cnyyae, ecnu obliee KOnMMYecTBO NIOAEN, onpeneneHHoe Mo MNyHKTY 4 HACTOSLWEro npunoXeHus,
COCTaBndeT MeHee MUHMUMaAJIbHOIo, KoOnn4ecTBo mo,qeﬁ cnegyet npyuHMMaThb paBHbIM MUHUAMarbHOMY pac4eTHOMY
KONMMYECTBY, 3a WUCKMOYMEHMEM CryvaeB, KOrda YMCINEHHOCTb JoAelr orpaHuMdeHa B paMKkax [OMOSHUTENbHbIX
MeponpuATMIA No obecneveHnto noxapHom 6esonacHoCTy.

6. B cootBeTCTBUM C nonoxeHusmMu Tabnuubl M2.3 onpenenseTcs MUHUMAarnbHOE pacHeTHOE KONUYECTBO
nogen, oTHoCALWMXCS K rpynnam mobuneHoctn M2, M3, M4. lMpn saTtom, ecnn B Tabnuue npMBegeHO CyMMapHoe
Konu4yecTeo nogen rpynn M2, M3, M4, konudecTtso ntogen kaxaon ns rpynn (M2/M3/M4) cneayeTt onpeaensats 13
cooTHoweHus: 0,25/0,6/0,15.

Mpn HeobxoaMMOCTH KONMYECTBO F0AEN B OCTABLLENCS rpynne onpeaensieTcs Kak pasHOCTb Mexay o6Lmum
KONM4eCTBOM F0AEeN U CyMMapHbIM KonndecTtsoMm nogen rpynn M2, M3, M4.

7. Ona 3gaHni GONbHML KONMMYECTBO NIOAEN B KaKOoW rpynne onpegensietcs no tabnuue M2.4. Ona
cneumanm3mMpoBaHHbIX yuypexaeHun ans npebbiBanns MIMH (goma uvHBanugoB, Xwunble AOMa, CheuMarnbHO
npegHasHayYeHHbIX AnsS MHBanuaoe), konmydectso MIMH, oTHocALWMXCA K pa3nuyHbIM rpynnam, cneayeT onpeaensitb
B COOTBETCTBMM C 33JaHMEM Ha NPOEKTUPOBAHME UNN MHOW JOKYMEHTAUMEN Ha 30aHue.

Tabnwuua M2.3

OBaKyMpyeMbIl KOHTUHIEHT B 3aBMCMMOCTU OT Kracca
dYHKUNOHANBLHOW NOXapHOW OMacHOCTU 34aHun

N Knacc HasHauyeHne 3gaHusa MuHuManbHoe pacyeTHoe
n/n | pyHKUMOHANBbHON KONMUYEeCTBO NOAEN, OTHOCALLMXCS K
nokapHom pasnuyHbIM rpynnamMm MobunbHoCTw,
ornacHocTU %
1. M1
30aHUsa OOLWKONbHbIX (BoLWKONbHMKN)
obpasoBaTeribHbIX OpraHM3auun CymMapHOe KOnmMyecTBo
1.1 M2, M3, M4 - 2%
CnanbHble Kopnyca MO-1
obpasoBaTesibHbIX OpraHM3aLuunin ¢ CymmapHoe konmyectso M2, M3, M4

www.consultant.ru Crpanuua 29 u3 63
HafeXHasa npaBoBas noaAepIXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpuka3 MYC Poccun oT 14.11.2022 N 1140
"O6 yTBEpXXAEHUN METOANKM ONpeaeneHns pacyeTHbIX BENMYMH NOXXapHOro

PUCKa B 34aHUAX,...

[okymeHT npepoctasneH KoHcynbTaHTItoc
[aTa coxpaHeHus: 24.05.2023

HanMynem MHTepHaTa U OeTCKUX -2%
opraHmsaummn
CneumannavpoBaHHble goma M2 - 100%
npectapenbix (HeKkBapTUPHbLIE)
CneumannavpoBaHHble goma B cooTBeTCTBUM C AOKYMEHTaLMEN
WHBanNuaoB (HeKBapTUPHLIE) Ha 3gaHune
30aHns MeauUMHCKUX OpraHn3aLuin,
npegHasHayYeHHble Ansi OKasaHus
MEANLIMHCKON NOMOLLW B B cooTteeTcTBMM C Tabnuuen 7.4
CTaLMOHAapHbIX YCIOBUSAX
(KpyrnocyTo4Ho) (nanee -
6onbHULbI)
2. roCTMHULBI, 0bLWwexuTms (3a MO-5
®1.2 MCKMIOYSHNEM OOLLEHUTUN CymmapHoe konudectso M2, M3, M4
. KBapTMPHOro Tuna), cnanbHble 3% oBLLGi
KOPNYCA CAHATOPUER 1 IOMOB 3% obLuien BMECTUMOCTU 34aHus,
HO He MeHee 1 mecTa
oTAblxa oOLLero Tvna, KEMNUHIOB
3. MO-7
CymmapHoe konmyectso M2, M3, M4
- onpegensaeTcs 3agaHMeM Ha
MHorokBapTUpHbGIE XuUnble goma, B NpPOEeKTMpOBaHNe, HO He MeHee 1
1.3 TOM 4mcne obLLEeXMUTUS KBAapTUPHOIo YenoBeka Ha aTax (dTaxK cekuun)
TMna npv nnowaam He 6onee 550 M2.
Mpwn 6onbluen nnowann - B
COOTBETCTBUU C NMYHKTOM 2
HacTosLen Tabnmupl
4, 1.4 OaHoKBapPTUPHbBIE XUIble A0Ma, B MO-7
' TOM ymcne 6rokMpoBaHHbIE M2 - 1 yenoBek
5. MO-4
CymmapHoe konudectso M2, M3, M4
. - 3% obLen BMECTUMOCTH
TeaTtpbl ANs geTen 1 LUpKK .
COOpPY)XEeHU Nntoc 1 MecTo Ha
Kaxgble 100 mecT npy BMECTUMOCTHU
cBbiwe 1000 3putenen
®2.1, 2.3
6. MO-5
TeaTpbl (ons1 B3pOCNbIX), CymmapHoe konmyectso M2, M3, M4
KMHOTeaTpbl, KOHUEPTHbIE 3arbl, - 3% obLen BMECTMMOCTH
Knybbl, CMOPTUBHbIE COOPYXXEHUSA C COOpY>XeHu nntoc 1 mecTo Ha
TpUByHamu Kaxkgble 100 mecT npy BMECTUMOCTHU
cBblwe 1000 3putenen
7. MO-2
CymmapHoe konmyectso M2, M3, M4
®2.1 EUGMOTEKM -3% 06u453|7| BMECTUMOCTU
COOpYXXeHnn nrtoc 1 Mecto Ha
Kaxkgble 100 mecT npy BMECTUMOCTHU
cBblwe 1000 ymTtaTenen
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8. MO-2
TaHueBanbHbIe 3anbl CymmapHoe konmyectso M2, M3, M4
- 2% o0Lelrt BMECTUMOCTU 34aHNs
®2.2,92.4
9. MO-5
My3sewu, BbICTaBKU CymmapHoe konudectso M2, M3, M4
- 2% o0Lelrt BMECTUMOCTU 34aHNs
10. MO-5
®3.1 34aHnsa opraHMsaumm Toproenu CymmapHoe konuyectso M2, M3, M4
- 3% o00Lert BMECTUMOCTU 3aHNs
11. 3 MO-5
®3.2 AaHNA opraHmsaLy CymmapHoe konmyectso M2, M3, M4
0OLLIECTBEHHOMO NMUTaHUSA .
- 5% 00Lelrt BMECTUMOCTU 3aHNs
12. MO-5
®3.3 Boksansbl CymmapHoe konmyectso M2, M3, M4
- 2% obuiern BMECTUMOCTU 34aHns
13. d3.4 30aH1s MeguLMHCKNX MO-6
opraHusaumin, npegHasHavyeHHble CymmapHoe konudectso M2, M3, M4
OIS OCYLLIECTBNEHNS MEOULNHCKON - 5% obLen BMECTUMOCTW 3AaHUS
[eATenbHOCTH, 3a UCKNIYEHNEM
©onbHULY, (4na B3pOCHbIX ntogen)
14. 30aHus MeguLMHCKUX opraHn3aumm,
npegHasHayYeHHble 4nsi MO-4
OCYLLIECTBMNEHNS MEAULIMHCKON CymmapHoe konudectso M2, M3, M4
[esTenbHOCTH, 3a UCKITIOYEHNEM - 5% o6uern BMECTUMOCTU 34aHNs
©onbHULY, (ansa geTen 1 NogpPOCTKOB)
15. MomelLeHna gnsa noceTuTenen
opraHusaummn 6bITOBOro 1 MO-6
3.5 KOMMYHasnbHOro obcnyxmBaHus ¢ CymmapHoe konudectso M2, M3, M4
HepacYeTHbIM YNCITOM MOCaA04HbIX - 3% o0Lern BMECTUMOCTU 34aHNs
MEecCT Ans nocetTuTenen
16. Dun3KYNbTYPHO-0340POBUTENBHbIE
KOMMIEKCbI N YYPEXOAEHMS C MO0-4
nomeLlenmsimmn 6e3 TpubyH ans CymmapHoe konudectso M2, M3, M4
3puTenen, bbITOBblE MOMELLEHMS - 2% obLen BMECTMMOCTW 30aHuUs
(ons peten)
3.6
17. PU3KYyNbLTYPHO-0300POBUTENBHbIE
KOMMNEKChI U yYpeXaeHus ¢ MO0-6
nomeLLeHmamm 6e3 TpubyH ans CymmapHoe konmyectso M2, M3, M4
3puTenen, bbITOBblE MOMELLEHMS - 2% obLen BMECTUMOCTW 30aHNs
(ans B3pocnbix), 6aHn
18. MO-7
®3.7 OO6beKTbl penurnosHoro HasHadeHusa | CymmapHoe konnyectso M2, M3, M4
- 7% oT 0o0Llen BMECTUMOCTU
19. 4.1 3naHns obweobpasoBaTenbHbIX MO-1
o opraHusaumn, opraHusaumm CymmapHoe konmyectso M2, M3, M4
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AONOJIHUTENbHOIo 06pasoBava

- 2% o0bulero yncna MecT B

aeten, npodeccnoHarnbHbIX yupexaeHun
obpasoBaTenbHbIX OpraHM3aLmi
20. 3paHnsa obpasoBaTenbHbIX
opraHuMsaumin BeiCLLErO MO-3
®4.2 obpa3oBaHns, opraHMsaumin CymmapHoe konuyectso M2, M3, M4
OOMONHUTENbHOro - 2,7% obuero yncna mect
npodeccrmoHanbHoro obpaszoBaHus
21. 34aHns opraHoB ynpasreHus
yupexaeHum, NPoOeKTHO- MO-3
KOHCTPYKTOPCKUX OpraHu3auum, CymmapHoe konmyectso M2, M3, M4
®4.3 WHOPMALMOHHBIX U pefaKUMOHHO- - onpegensieTca 3agaHnem Ha
nsgaTenbCKMX opraHvsaumm, NPOEKTUPOBAHME UM MHOW
Hay4YHbIX opraHu3aumi, 6aHKoB, AOKYMeHTaunen Ha 3gaHue
KOHTOpP, odhucos
22. 4.4 30aHns noXapHbIX Aeno MO-3 - 100%
23. MponssoacTBEHHbIE 30aHMSA MO-3
P ! CymmapHoe konmyectso M2, M3, M4
COOPY>KEHUS, NPOM3BOACTBEHHbIE U
o5.1 - onpegendeTcsa 3agaHNeM Ha
nabopaTopHble NOMELLEHUS, N
NPOEKTUPOBAHME MU MHOWN
MacTepckue, KpemaTopuu y
AOKYMeHTauuen Ha 3gaHve
24, MO-3
Cknagckue 3gaHuns, CoOopy>KeHns, CymmapHoe konudectso M2, M3, M4
KHMUIOXpaHunuLla, apxumsl, - onpegensieTca 3agaHuem Ha
CKragckue nomeLLeHms NPOEKTUPOBaHNE U UHON
OOKyMeHTaumen Ha 3gaHme
25. MO-7
®5.2 (kpome BCTPOEHHbIX aBTOCTOSHOK,
: roe OCHOBHOW 3BaKyMpyeMblii
y KOHTUHIEeHT onpegenseTcs
CTosHKM ona aBTomobunen 6es
HasHayeHneM 34aHus, B KOTopoe
TEXHUYECKOrO 06CMYXNBaHMA U
DEMOHT OHW BCTPO€eHbI.) CymmapHoe
konnyectso M2, M3, M4 -
onpegenseTcy 3agaHveM Ha
NPOEKTUPOBAHME MU MHOWN
OOKYMeHTauuen Ha 3gaHue
26. MO-3
. CymmapHoe konmyectso M2, M3, M4
34aHns cenbCKOXO3ANCTBEHHOIO
®5.3 - onpegensaeTcs 3agaHMeM Ha

Ha3Ha4vyeHund

NPOEKTUPOBaHNE MU NHOWN
OOKYMeHTauuen Ha 3gaHue

OBaKyVpyeMblii KOHTUHTEHT OISl Pa3nMYHbIX OTAENEHUA GONMbHNL

OTaenexHnsa 6bonbHUL

PacueTHoe konn4yecTBO NtoAen, OTHOCALLIMXCA K
pasnuyHbIM rpynnam MobunsHocTn, %
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TepaneBTuU4eckoe oTaeneHne MO0-6 - 27
M2 - 56
M3 - 11

M4 - 6

Hesponoruyeckoe otaeneHve MO0-6 - 15
M2 - 50
M3-9
M4 -7
HM - 17

HT - 2

OHkonornyeckoe otaeneHne MO-6 - 41
M2 - 37
M3 - 10
M4 - 7
HM - 4
HT -1

Kapgunonorndeckoe otaeneHme MO-6 - 24
M2 - 61
M3 -6
M4 -5
HM - 3

HT -1

XnmMmnoTtepaneBTMYeCKoe oTaeneHme MO0-6 - 40
M2 - 40
M3 - 10
M4 - 6
HM - 3

HT -1

Xupypruyeckoe otaeneHune MO-6 - 42
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M2 - 41
M3 - 6
M4 -5
HM - 4

HT - 2

lMynsMoHonornyeckoe otaeneHne MO-6 - 58
M2 - 32
M3 -5

M4 -5

Yponorudeckoe oTaeneHve MO-6 - 41
M2 - 43
M3 -7
M4 -6

HM -3

Henpoxunpypruyeckoe otgeneHune MO0-6 - 41
M2 - 12
M3 - 30
M4 -9
HM -5
HT - 2

['MHekonornyeckoe otaeneHne MO-6 - 92
M2 -3
M3 -4

M4 -1

[eTtckoe otaeneHne MO0-4 - 92
M3 -5

M4 -3

PoaunnbHoe oTaenexHne MO-3 - 15

M1 (6epeMeHHbIe XeHLUUHBI) - 82
M3 -2
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[aTa coxpaHeHus: 24.05.2023

M4 -1

8. B 3gaHusx, raoe nogun, oTHocsWwmecs K rpynne M1 He BblaeneHbl B oTAEeNbHYIO rpynny, OHU YyYUTbIBAlOTCA
B COCTaBe CMeLlaHHOro noToka rpynnbl MO 1 kak oTaenbHas rpynna He paccMaTpuBaroTCA.

9. B 3aBMCUMMOCTV OT (PYHKLMOHArNbHOrO HasHayYeHus 3gaHus niogen, Bxoasawmx B coctas rpynn M1 - M4, ¢
yyeToM Tabnuubl 2.2 cnegyet OTHOCUTbL K OQHOW M3 Tpynn, napamMeTpbl ABWXKEHUSI KOTOPbIX MPUBEAEHbI B
Tabnuue M2.7.

10. Mnowagpb FOpMSOHTaHbHOVI npoexkunn nogen f, leqen., B 3aBMCUMOCTM OT UX MOOUIMBLHOCTH, BO3pacTa u
oaexabl cneayetT NnpuHMMaTb B COOTBETCTBUN C NnpuBeeHHbIMU HUXEe OaHHbIMU!L

0,03 m?/yen. - Ana geTen AOWKOMbHOMO Bo3pacTa (AOLLKOMbHUKOB);
0,06 m?/yen. - Ana geTemn 1 NOAPOCTKOB LLIKOMBLHOMO BO3pacTa (LLIKOMbHUKOBY);

0,100 m?/yen. - ona nogen Monoaoro u cpeaHero Bospacta (MO) B netHei ogexae 6e3 AOMNOMHUTENbHBIX
onop;

0,15 m?/uen. - ons geTten ¢ orpaHMYeHHbIMU BO3MOXHOCTAMU; AN 6epeMeHHbIX KEeHLLWH;

0,125 m?/yen. - AnA noaen monodoro u cpegHero BospacTta (MO) B 3aumHelt oaexae 6e3 4oNoNHUTENbHbIX
onop, rMyxmx n cnadocnblwalmx Noaen Mornoaoro u cpeaHero sospacta (M1);

0,200 m?/yen. - ona nogen monodoro U cpegHero sodpacta (M3) ¢ oaHOW AOMOMHUTENbLHOW ONOPOW; Ans
NOXWUNbIX HEMOLLHLIX ntogen (M2) 6e3 JONONHUTENBbHBIX OMOP U C O4HOW OOMOMHUTENBHON OMNOpPon (B TOM 4uchne
rIyxmx n cnabocnbiwalmx);

0,300 m?/yen. - ana nogen Monoaoro U cpeaHero Bodpacrta (M3) ¢ AByMst AONOMHUTENbHBIMU ONOPaMU;
0,4 M?/yen. - ana crnenbIx U cnabosuaAMX Niogen ¢ TpocTtsio (M2);
0,96 m?/uen. - AN UHBaNWOOB, NEPeABUraloLLIMXCS Ha Kpecrnax-Konsickax.

[ononHuTenbHble AaHHble MMoWaan ropusoHTanbHoON npoekuny nmogen f, M?/ven., npeacrasnedsl B Tabn.
M2.5.

Tabnwuua M2.5

Mnowaab ropnaoHTanbHOM NPOEKUMN N0LEN C OrPaHUYEHHON
MOBUMBLHOCTBIO, M2/yer.
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3nopoBble Cnenble C nopakeHneM OnopHo-ABMraTensHOro annapara
noau,
Cna60Cﬂb|LL|aLU, nepeasuraoLll | nepegsuraroll | nepeasuraroly | nepeasuraroll, | TpaHCNopTuUpy | TpaHCNoOpPTUpy
me, c uecqd 6e3 necqd c 0,U,HO|7| neca c AByma necqd Ha eMble Ha eMble Ha
orpaHn4yeHmem AOONOJTHATENbH | AONONMHUTENbH | AONOJTHUTENBbH Kpecnax- HOCUJIKaX KaTankax
YMCTBEHHOI bIX OMOP oi% Oropoit | bIMK onopamm Konsickax
AeAaATesibHOCTU
1 2 3 4 5 6 7 8
[ ) & [ » L L4 ] L) & [ 3
;"" I \1
f« by by
il =
g jJ i iy I
A
a=0,28 a1 =0,72 az = 0,40 az = 0,50 as = 0,50 as = 0,80 b1 =0,50 b =0,75
c=0,46 c1=0,82 c2=0,75 c3= 0,65 c4=0,90 cs=1,20 lh=2,10 l=2,10
f=0,10 f=0,40 f=0,25 f=0,20 f=0,30 f=0,96 f=1,05 f=1,58
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11. PacyeTHOe 3Ha4yeHe CKOPOCTU OBMXKEHWUS MNIOAEN Ha yYacTke 3BaKyaLMOHHOro NyTn nNpu onpeaeneHHoMm
3HaYeHUN NNOTHOCTM MOXET BbITb onpegeneHo no opmyne (M2.1) ¢ ydeTom AaHHbIX B Tabnuuax M2.6 n M2.7:

VDi =V0i (1-a||n%] ) my HpH Di > DOi’

0i

Vo,

, :VOi' npu Di < DOi’ (H21)

roe Voi - cpegHee 3HayeHne CKopoCTU CBOOOOHOrO ABMXXEHWUS MOAEN B NOTOKe (Npu D i <

Dy i), M/MUH;
roe Voi - CKOPOCTb OBMXKEHUS NoAel B NOTOKe MO i-My BUAY NyTW, M/MWH, NpW NNOTHOCTY noToka Dij;
Di - 3Ha4YeHne NMOTHOCTU MOACKOro NOTOKA Ha i-M y4acTKe 3BaKyaLMOHHOro NyTu, Yen./m?;

Doi - npefaenbHoe 3Ha4YeHne NNOTHOCTW MIOACKOro MOTOKa, 40 AOCTUXKEHNUS KOTOPOro BO3MOXHO CBOOOAHOE
ABVXEeHWe niogen no i-my Buay Nyt (NMOTHOCTb He BNUSIET HA CKOPOCTb ABWXKEHUS Nioaein), Yen./m?;

ai - k03(hMUMEHT aganTaumm Nogen K U3BMEHEHUSIM NIIOTHOCTU MOTOKA NPU OBVMXXEHUU MO j-My BUAY NYTU;

m - KO3 MULUMEHT BNUSHUSA NpoemMa. 3HayeHne m NpUHUMaeTCs paBHbIM M = 1 Npy NAOTHOCTU MOTOKa
nepeq rpaHuueit npoema D < 0,5 M%M?. Mpu D = 0,5 M?/M? 3HaYeHne M NprHMMaeTcs pasHbiM m = 1,25 - 0,05D.

3HauyeHunsa BenuumH ai, Doi, 1 Voi npeacTaBneHsl B Tabnuuax M2.6 n M2.7.

Tabnwuua M2.6

MapameTpbl MOACKOro NOTOKa ANS rPynn OCHOBHOIO KOHTUHIEHTA
pasnu4yHoro coctara 6e3 orpaHnyeHns mobuneHoctn (MO)

PacueTHas Bug nytn 1 3HavyeHus napameTtpos B oopmate Voilai/Doi, M/MUH/- CpegHsas
rpynna lyen/m? nnowanb
roOpn30OHTanbHON
npoekunn, m?
[opn3oHTanbH Mpoem JlecTHuUa BHU3 JlectHuua
b BBEPX
1.M0-1 92,6/0,284/0,75|92,6/0,350/1,20 | 92,4/0,338/0,94 | 65,9/0,289/0,84 0,06
2. M0-2 120/0,308/0,72 | 120/0,308/0,53 | 129/0,353/0,58 | 76,8/0,305/0,67 0,09
3. M0-3 100,0/0,295/0,5 | 100,0/0,295/0,6 | 100,0/0,40/0,89 | 60,0/0,305/0,67 0,1
1 5
4. Mo-4 93,8/0,353/0,56 | 93,8/0,371/0,64 | 93,8/0,394/0,75 | 57,5/0,375/0,66 0,09
5. M0-5 91,4/0,357/0,58 | 91,8/0,366/0,62 | 90,0/0,410/0,83 | 56,1/0,379/0,68 0,121
6. M0-6 69,6/0,385/0,71|72,1/0,318/0,41 | 61,7/0,394/0,75 | 43,5/0,400/0,78 0,127
7. MO-7 45,02/0,425/0,8 | 50,0/0,253/0,18 | 30,0/0,367/0,62 | 30,0/0,414/0,88 0,121
6
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B tabnuue M2.6 yka3aHbl AaHHble ANs NeTHen ogexabl. B cnyyae pacyeTHonm aBakyauuu niogen B 3MMHeN
ofexnae nnowiaab NPoeKkumMn Hago yeenuuntb Ha 25%.

3HauveHnsa BenuymH ai, Doi n Voi, ans onpeneneHna napameTpoB
OBUXEHMS NMIOACKMX NOTOKOB, COCTOALLMX N3 NOAEN, OTHOCSLLMXCS

kK MI'H Ha pasHbIx y4acTkax nyTn aBakyauum

Tabnuua M2.7

Bug nytn ai Doi, yen,/m? Voi, M/MUH
Moxunele nogn (ctaple 60 neT)
["opu3oHTanbHbIN 0,295 0,51 80
Mpoem 0,295 0,65 80
JlecTHuua BHU3 0,400 0,89 70
JlecTHnua BBEPX 0,305 0,67 60

Moxunble HeMOLLHbIe Moan (MMetoLLne MHBaNMAHOCTb UM XPOHUYECKne 3aboneBaHuns)

["opu3oHTanbHbIN 0,428 0,96 25,00
Mpoem 0,456 1,02 20,00
JlecTHuuUa BHU3 0,505 1,26 20,00
JlecTHuua BBEPX 0,338 0,56 20,00
MaHayc BHU3 0,353 0,58 25,00
MaHayc BBEpPX 0,368 0,72 15,00
HowkonbHukn (getm 3 - 7 net)
["opn3oHTanbHbIN 0,275 0,78 60
Mpoem 0,350 1,2 60
JlecTHuua BHU3 0,190 0,64 47
JlecTHuua BBEPX 0,275 0,76 47
[JeTn c orpaHnYeHHBIMY BO3MOXHOCTSIMU
["Opn3oHTanbHLIN 0,29 0,60 51,00
Mpoem 0,30 0,67 47,00
JlecTHMuUa BHM3 0,21 0,63 23,00
JlecTHMua BBEPX 0,30 0,69 20,00

Niogn Tpyaocnoco6HOro Bo3pacrta ¢ NopaxeHnem OropHO-ABUraTensHoro annapara
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PUCKa B 34aHUAX,...

opn3oHTanbHbLIN 0,414 0,77 44,00
Mpoem 0,345 0,57 38,00
JlecTHuua BHU3 0,422 0,96 24,00
JlecTHuua BBEPX 0,313 0,74 14,00
Cnenble 1 cnabosuasime noam
["opu3oHTanbHbIN 0,371 0,73 26,00
Mpoem 0,271 0,77 17,00
JlecTHuua BHU3 0,519 0,97 21,00
JlecTHuua BBEPX 0,387 0,82 18,00
myxue n cnabocnbiwaliye noau
["opu3oHTanbHbIN 0,301 0,58 82,00
Mpoem 0,328 0,73 82,00
JlecTHuua BHU3 0,380 0,91 82,00
JlecTHnua BBEPX 0,344 0,72 54,00
BepemeHHbIe XEHLLMHbI
["opu3oHTanbHbIN 0,404 0,991 56,42
Mpoem 0,427 1,033 49,47
JlecTHuuUa BHU3 0,336 0,786 42,35
JlecTHnua BBEPX 0,411 1,312 31,25
NHBanuael, nepeaBuraoLLMecst Ha Kpecnax-Konsickax
["opu3oHTanbHbIN 0,400 0,141 60,00
Mangyc BHU3 0,400 0,141 60,00
Mangyc BBepx 0,420 0,156 40,00

B Tabnuue MM2.7 napameTpbl OABMXEHUS MO MaHAyCy BHW3 U BBEPX MPMBEAEHbI TOMbKO ANS MOXWUIbIX
HEMOLLHbIX ftoaen (MMetoLMX UHBaNMAHOCTb UM XPOHUYeckne 3aboneBaHns) U UHBANMAOB, NepeaBUratoLLmxcs
Ha Kpecnax-konsickax. [ns ocTanbHbIX NtoAe napameTpbl ABWXKEHWS MO MNaHgycam, €Cnvu WX  HaKMoH
He3HaumTeneH (He 6Gonee 1:8), HeobxogMmo onpegensaTb, Kak ANs TOPU3OHTaNbHOro nyTu, npu Oonee
3HaUYUTENbHbIX HAKMOHAaX - KaK Ans NeCTHULbI.

3HavyeHne MHTEHCMBHOCTM ABWXKEHMWS MOAEN B NOTOKE ONpeaernieHHON MIIoTHOCTU (pi, Yen./(M-MUH), a Takke
MaKCMMarbHOE 3HAYE€HNE NHTEHCUBHOCTU (maxi, Y€r./(M-MUH), NPU OBWKEHUM Ha i-M y4acTKe 3BaKyaLlMOHHOMo NnyTu
paccumTbiBaeTcs no gopmynam (12.2) n (M2.3).

Mpu yyeTe B pacyeTax nowaam ropusoHTanbHoN Npoekummy nogei f UHTEHCMBHOCTU (pi U Qmaxi OYAYT UMETb
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pa3MepHOCTb M/MUH:

Uoi = D, - Vpi, (I12.2)

Vo, . (112.3)

qmaxi = Omax |
roe quaxi - MINOTHOCTU J'II'O,D,GVI B NMOTOKe, npu KOTOpOVI AocTturaeTca MaKkCcumalribHoe 3HadeHue
MHTEHCUBHOCTU ABWXEHNA ANnA i-ro BMuOa nyTu, yen./m? unu M2/M2;

VD

[OCTUraeTcsl MakCuMarbHO€E 3Ha4YeHNEe NHTEHCMBHOCTM ABMXEHUS, M/MUH.

- CKOpPOCTb OBWXEeHUaA niogen B NoToke no i-My BMOay nytn npu nrioTHOCTU MOTOKa, B KOTOPOM

Omax |

D,...i paccuuTbiBaeTcs no dopmyrne:

1o

D, =D, -e* .([12.4)

Omax

BHe 3aBucumMOCTM OT TUNa MCNOMb3yeMoW MOAEeNnW 3HaYeHuWe Qmaxi M 3HAYEHWe WHTEHCMBHOCTU Mpu
MaKCMMarnbHON NMOTHOCTU (pmaxi, M/MWH, ANS MOTOKOB Nto6oOro coctaBa He AOSMKHbI MpeBbIaTh 3HaAYeHWN,
npvBegeHHbIX B Tabnuue 12.8.

Tabnwuuya M2.8

3HaueHNs BENUYMH Omax U (bmax HA Pa3HbIX y4acTkax
nyTW 3BaKyauuu

Bug nyTtn Qmax, M/MWH Opmax (Npy 0Bpas3oBaHMN MaKCMarbHON
NIOTHOCTA), M/MUH

["opn3oHTanbHbIA NYTb 16,5 13,5

€pHO oe 19,6 ’ ’
Aleeptoit npoem 25+ 3,755 oy 8< 16w
JlecTHuuUa BHU3 16,0 7,2
JlecTHMua BBEPX 11,0 9,9

12. [Insa nogen, HeCNoCOOHbIX K CaMOCTOATENbHON 3Bakyaumu (ganee - HeMobunbHbIE Noan), Heobxoanmo
onpenensiT pacyeTHoe BpeMmsi crnaceHusi U3 nevyebHO-NpoMnakTMYeCcKMX U coumarbHbIX YYpeXaeHui npu
MOMOLLI HOCUTIOK.

Cnacenwue ocyllecTBndaeTCcd nepcoHanom no gBoe.

PacueTHOe Bpems cnaceHusi HEMOBUIbHBIX MOAEN tpen, MUH, ONpeaenseTcsa kak CymMMa 3aTpaT BpeMeHW Ha
nocrnegoBaTtesibHble onepaumnn, BKIYatoLme:

YKnagbiBaHue HEMOBUITLHOIO YenoBeKa Ha HOCUIKW;
nepeHoCKy HEeMOBUITbHOIO YerioBeka Ha Hocunkax B 6e3onacHoe MecTo;

nepeknagbiBaHne HEMOBUITBHOroO YenoBeka ¢ HOCUIOK Ha noaroToBl1EHHYHO NOBEPXHOCTD,
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nepensunxeHune (Bosapau.l,eHme) nepcoHamna C nyCctbiMM HOCUINKaMn 3a cnegyrlimm HEMOOUNbHbLIM
YEeJ10BEKOM.

MNocne nepeknagbiBaHNA C HOCUJIOK Ha noAaroToBlieHHYO MOBEPXHOCTb nocneaHero HemMobunbLHoOro
YyerioBekKka, 3aTpaTbl BpeMeHU Ha BO3BpalleHue nepcoHasna C nyCcTbiMM HOCUITKaMK 3a cneayrowimm HEMOOUINbHbLIM
4YeryioBeKOM He onpenendarTcd.

BpeMﬂ, 3aTpavyeHHOe MnepcoHalioM Ha nepenBsunxeHne C HOCUIKaMu, onpenendeTca Kak OoTHoweHue OnuH
pa3nn4HbIX BUOOB NyTU, BCTpeYarLlWnXcAa Ha MapLupyTe cnaceHnd, K CKOPOCTU nepenBmXeHus.

an/l OTCYyTCTBUU HeobXoOAUMbIX UCXOAHbLIX AaHHbIX Ans onpeneneHna CKOpoCTU NnepeHOCKM nepcoHalrioMm
HOCUINOK C YenoBekoMm 1 6e3 Hero cneayet BOCNonb3oBaTbCA AaHHbIMU, NpUBeAEeHHbIMAU B Ta6n|/1u,e M2.9.

Tabnuua M2.9

CKopoCTb ABWXEHUSI MepcoHarna npy nepeHocke HOCUIOoK
C YyernoBekoM N 6e3 Hero, M/MUH

Bug nyTtn C yenosekom Bes yenoseka
"Opu3oHTanbHbLIA NYThb 70 100
JlecTHuua BHU3 30 80
JlecTHuua BBEPX 20 60

Mpn ocylwecTBNeHNN MNEPEHOCKM HEMOOUIbHBIX NIOAEN MO NECTHULE C Pas3fMYHbIX JdTaXen 3aaHus
KONMMYECTBO pencoB, OCYLLECTBMsSieMbIX OLHOW Mapoi YerioBEeK M3 Yucna nepcoHana, criegyeT onpegensTb no
Tabnuue M2.10.

Tabnuuya M2.10
KonunyecTtBo pencoB no nepeHocke HEMOBUIbHLIX Moaen

Ha HOCUITKax C PasnuyHbIX 3TAXEN 34aHUsI, OCYLLECTBNSIEMOE
OZHOM Napow YernoBeK M3 Yncna nepcoHana

OTax MakcnmarnbHoe KOnMYecTBO PENCOB A1s1 NePEHOCKN
HEMOOUIbHbIX NOAEN Ha HOCUIKaX

15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3

www.consultant.ru Crpanvuua 41 u3 63

HafeXHasa npaBoBas noaAepIXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpuka3 MYC Poccun oT 14.11.2022 N 1140
"O6 yTBEpXXAEHUN METOANKM ONpeaeneHns pacyeTHbIX BENMYMH MOXapHOro
pucKa B 3AaHUSX, ...

[okymeHT npepoctasneH KoHcynbTaHTItoc
[aTta coxpaHeHus: 24.05.2023

6 3
5 5
4 5
3 8
2 11
1 20

Bpemsa yknagbiBaHUsi 4eroBeka Ha HOCWUMKW UMM MNepeknafbiBaHus C HOCUIMOK Ha MOArOTOBMEHHYIO
MOBEPXHOCTb, OCYLLECTBIIIEMOE OAHOV Napoii cracaTenen U3 Yicna nepcoHana, coctaenset 0,15 MuH.

CTATUCTUYECKUE OAHHbIE

Mpunoxenue N 3

K MeToAuKe onpeaeneHns pacyeTHbIX
BEMWYUH NOXAPHOrO pucka B 3aaHusX,
COOPY>KEHUSIX U NOXKapHbIX OTCEeKax
pasnuyHbIX KNaccoB OyHKLMOHaNbHOM
NoXapHOW ONacHOCTU, YTBEPKAEHHON
npukaszom MYC Poccun

o7 14.11.2022 N 1140

O YACTOTE BO3HUKHOBEHMA NOXAPA B 30AHUAX

Tabnwuuya M3.1

N HanmeHoBaHue 3gaHus YactoTa BO3HUKHOBEHUA

n/n noxxapa B TedeHue roga

1. | O6weobpasoBaTenbHbIE OpraHM3aLmm 1,16 - 102

2. | OpraHmnsaumm Ha4yanbHoOro npodeccrmoHanbHOro obpasoBaHus 1,98 - 10
(npodeccmoHanbHble TEXHUYECKNE YUMnmLLA)

3. | Opranusaumm cpegHero npodeccmoHanbHoro obpasoBaHms 2,69 - 107
(cpegHee cneumanbHoe y4yebHoe 3aBegeHue)

4. |[owkonbHble obpasoBaTenbHbIE OpPraHM3aLmnm 1,3-10°%

5. |[deTckue o340poBUTENbHbIE Nareps, NeTHMe geTckue gadm 1,26 - 10

6. |CaHaTtopun, ooMa OTAbIXa, NaHCUOHATLI 2,99 - 102

7. | AmbBynatopum, NONMKIMHUKK, QUCNAHCEpPbI, MEANYHKTHI 8,88 - 10

8. | 3maHnsa po3HNYHON TOProOBIM: 2,03 -107?
yHMBEpMaru, NpOMTOBapHbIE MarasuHsl;
yHMBEpCaMbl, NPOAOBONbCTBEHHbIE MarasuHbl;
MarasunHbl CMeLLlaHHbIX TOBApOB,
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Mpunoxenne N 4

npukaszom MYC Poccun
o7 14.11.2022 N 1140

anTekn, anTeyHble napbku
9. |3maHusa pbIHOYHOW TOProBNU: 1,13 - 1072
KpbITble, ONTOBLIE PbIHKU (M3 30aHUI CTauMOHaPHON
NMOCTPOWNKM), TOProBble NaBUITbOHbI, KNOCKM, NapbKX, NanaTtku,
KOHTelHepbl
10. | 3gaHus opraHmnsaumii obLEeCTBEHHOro NUTaHNs 3,88 - 102
11. |FoCTUHMUBI, MOTENK 2,81-107?
12. | CnopTUBHbIE COOPYXKEHUS 1,83-10%
13. | 3aaHunsa 3penuLLHbIX U KyNbTYPHO-NPOCBETUTENBHbIX 6,90 - 103
yupexgeHun
14. | BubnunoTeku 1,16 - 103
15. |Mysen 1,38 - 10
16. |BonbHULbI 1,310
17. | ObpasoBaTernbHble OpraHn3aLun ¢ HarnmdMeM nHTepHaTa 7,7 -10°%
18. | CneumannavpoBaHHble JoMa npecTapernbiX U MHBanMaoB 7,7-10°%
19. | doma >xunble MHOrOKBapTUPHbIE 2,6 - 102
20. | [0oma xunble ogHOKBapTUPHbIE 1,9-10°%
21. | CTosiHKM aBTOMOGMNEN 4,5.107?
22. | 3paHns npon3BOLCTBEHHONO M CKNAACKOro Ha3HavyeHus 1,9-107?
23. | 3aaHns penuMrmo3Horo HasHavyeHus 3,2-10°%
K MeToauke orpeferneHuns pac4yeTHbIX
BEMNUYMH NOXaPHOro puUcKa B 3AaHUSX,
COOPYXEHNAX N NOXapHbIX OTCeKax
pasnuyHbIX KrnaccoB OYHKUNOHANbLHON
NnoXapHoW OMacHOCTU, YTBEPXKOEHHON
NnoPAOOK ONPEAENEHNA BPEMEHU HAYATIIA 3BAKYALIUA
1. 3HaveHve BpeMeHM Hayana 3Bakyauun tia (C) ANS NMOMeLLeHWs oyara noxapa cregyeTt onpegensTb no
dopmyne:

thoa =5+ 0,01 - From, (M4.1)

roe From - MNOLWaab nomMeLeHus, M2,
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B cnyyae ecnv Bpemsi Hayana 9Bakyauumu, paccyMTaHHoe MO YKasaHHOW bopMmyne, npeBblllaeT Bpems
Hayana aBaKyauuu, onpegerieHHoe B cooTBeTCTBUM ¢ dhopmynon ([M4.2) mnm Tabnuuen 4.1, Bpems Hadvana
3BaKyaLuMu U3 NoMeLLeHNst ovara noxapa cnegyet onpegenstb no copmyne (M4.2) unu tabnuue M4.1.

2. Bpems Havana aBakyauuMu Ons 34aHuii, oGopyAoOBaHHbIX CUCTEMON TMOXapHOW curHanusaumm (Mnu
aBTOMAaTUYECKMMUN YCTAHOBKaMU MOXapOTYLUEHUS, BbIMOSHAOLWMMA (DYHKLMUIO CUCTEMbI MOXAPHOW CUrHaNM3aumm)
1 CUCTEMON OMOBELLEHUS U YNpaBIieHUs: 3BaKkyaLmeii Npy noxape, onpeaensercs no popmyne:

— 06H Ccoyo
t/z‘o. - tnop + tuuepu + t3a()epwc +1

(14.2)

TpesB !

rae toop - BPEMA JOCTUXKEHUSA NOPOroBoro 3HavueHus CpaﬁaTblBaHMH noXapHoro nseeljarens, C;

061

tqupu - BpemMsa 3aaepxKkn, cBA3aHHOe C MHEePLMOHHOCTbIO CUCTEMDbI 06Hapy)KeHI/1$| noxapa, C;

coy? . .
tm()epm - BpeMs 3afepXKW, CBA3AHHOE C 3aepXKOM OMoBeLLEHMS ntogen npu noxape, c. [NpuHumaetca

paBHbIM HynO Npu ogHOBpeEMEHHOM OnoBeLleHnn nogen B 3gaHum unum onpenendeTca anropyutMomM onoseLleHnsA
npn NO3TanHOM OnoBeLLEeHUNN;

thpene - BpEMSA nNpoBedeHus npeaBapuTenbHbIX  OeWCTBUWA, MNpedllecTBYIOWMX Havany aBakyauuwu.
MpuHUMaeTca paBHbIM:

60 c - gnsa 3gaHuin knacca PyHKUMOHaNBHON NoXapHoM onacHocTn ®1;
30 ¢ - gnsa gpyrux 3gaHun.

3. Ans nwogen, oTHocAWwmxcs K rpynne mobunbHoct HM, tus, NMpUHMMaeTCs paBHbIM BpeMeHu Hadarna
TPaHCMOPTUPOBKMA YernoBeka, [Afsi KOTOPOro yKkasaHHOe BpeMsi SIBMSIETCS MakCMMarnbHbIM - cpean  Bcex
HeMOOUNbHbIX rpaxdaH. [na nwogen, oTHoCALWMXCa K rpynne mobunbHoctn HO, - onpegenseTcs MHCTpyKUuuen o
Mepax noXxapHon 6e3onacHOCTN ANs KOHKPeTHOro 3gaHus. Jliogu, oTHocsawmecs K rpynne mobuneHoctn HT, npu
npoBeAEeHUN pacyeTa He paccMaTpuBatoTCs.

4, BpeMsi OOCTWXKEHMSI MOPOroBOrO 3Ha4YeHWsi cpabaTblBaHWsl MOXaPHOro M3BelwaTens tmp U BpeMms

obn
3a[EPXKKUN, CBA3AHHOE C MHEPLMOHHOCTBI CUCTEMbI OBHApPYXeHNS noxapa tuue,m , ONpeaensawTcsa B COOTBETCTBUN
¢ npunoxexnem N 11 k MeTtoguke.

5. Ecnn 3HayeHne BpeMeHwn tus, paccuuTtaHHoe no copmyne (M14.2), npeBbilwaeT Bpems, NpMBedeHHOe B
Tabnuue M4.1, npy pacyeTe cneayeT UCMNOMb30BaTh 3HAYEHNe, NpuBegeHHoe B Tabnuue M4.1.

6. [ns 3gaHuin, He ODOPYAOBaHHbIX CUCTEMOM MNOXAPHOW CUrHanmM3aumMmM UM CUCTEMOW OMOBELLEHUS U
ynpaBneHuns aBakyaumen niogen npu noxape, tws. onpegenserca B CoOoTBeTCTBMU ¢ Tabnuuen 4.1,

Tabnwuua M4.1

N Knacc dyHKUMOHanbsHoM NoXapHOW ONacHOCTU 30aHNA N XapakTepucTuka Bpemsa Havana
n/n KOHTUHIreHTa noaen 3BaKyauum ths, MUH

1. |3maHust OowWKOMbHBIX 0bpasoBaTeNbHbIX OpraHU3auui, CreumanmavpoBaHHbIX
OOMOB nNpecTapenbiX W WHBanuAOB (HEKBAPTUPHbIE), ChanbHble Kopnyca
obpasoBaTenbHbIX OpraHu3auuii ¢ HanuuuMem WHTepHata W OEeTCKUX
opraHusauui, 34aHus MeOULMHCKUX OpraHu3auui, npegHasHayYeHHble Ans
oKa3aHUs MeLULMHCKON MOMOLUM B CTaUMOHAPHBLIX YCIOBUSX (KPYrMoOCYyTOYHO);
MHOTOKBapPTUPHbIE XUIble AOMa, B TOM 4YucCrie OOLUEXUTUS KBAapTUMPHOrO TuNa;
OLHOKBApTUPHbIE XWMble AOMa, B TOM uucre 6nokupoBaHHble (P1.1, $1.3,
®1.4). Miogn MoryT HaxoguTbCs B COCTOSIHUM CHA, HO 3HAKOMbl CO CTPYKTYpPOWR

6,0
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3BaKyalMNOHHbIX nyTe|7| N BbIXOOO0B.

2. |TocTuHMUbI, OBLEXNUTMS, cnanbHble KOoprnyca CaHaTopueB M [OMOB OTAbIXa
obulero Tuna, KemnuHroB, MoTenerh u naHcuoHatoB (P1.2). Xunbubl MOryT
HaxoOuMTbCA B COCTOSIHUM CHaA W He [J0CTAaTOYHO 3HaKOMbl CO CTPYKTYpOK
3BaKyaLMOHHbIX NyTEeN N BbIXOL4OB.

6,0

3. |3maHua  3penuiiHbIX W KyNbTYPHO-NPOCBETUTENBLHBLIX Y4YpexaeHun; 3aaHus
opraHusaumi no obcnyxuBaHuio HaceneHus (®2, ®3). Jliogn Haxogdatca B
6oapCTBYOLLEM COCTOSIHMM, HO MOryT ObiTb HE 3HAKOMbl CO CTPYKTYpOWn
9BaKyaUMOHHbIX NYTEWN U BbIXO40B

3,0

4. |3paHua HayyHbIX M oOpasoBaTerbHbIX YYPEXAEHWUA, Hay4HbIX W MPOEKTHbIX
opraHu3saumi, opraHoB YynpaeneHus ydpexgeHun (P4). Jliogn HaxogaTca B
60apCTBYIOLLEM COCTOSIHUM M XOPOLUO 3HAKOMbl CO CTPYKTYPOW 3BaKyaLMOHHbIX
nyTen 1 BbIXOO0B.

3,0

5. |3pgaHua knacca ®5 - B 4acTM CTOSIHOK JerkoBbix aBTomobunen, 6e3
TEXHUYECKOro OBCnyXuMBaHMA W pPEMOHTaA, a Tawkke TMOMeLeHMn Krnacca
PYHKUMOHanNbHOMW noXapHow onacHoct ®5 (3a MCKMHYEeHMEeM MoMeLLEeHUI 3,0
kateropuin A n B), BXxogswmx B COCTaB 34aHUA KaccoB (OYHKLUMOHAaIbHOM
noxapHou onacHoctn ®1, ®2, 3 u (unu) d4.

Mpunoxenne N 5

K METOAMKE onpeaeneHnst pacyeTHbIX
BEITMYMH NOXapHOro pucka B 3aaHusix,
COOPYXXEHMSAX U MOXKapHbIX OTCEKax
pasnU4YHbIX KNaccoB OYHKLNOHANbHON
No>XapHOW OMacHOCTU, YTBEPXKOEHHON
npukaszom MYC Poccun

o7 14.11.2022 N 1140

NOPAAOK ONPEAENEHNA PACYHETHOIO BPEMEHN 3BAKYALIUU

1. BepoAaTHOCTb 9BakyauuMu onpegensieTcsl Ansl Kaxgow M3 rpynn 3BaKyMpyeMoro KOHTUHreHTa B OOLuem
NMOTOKE 3BaKyuMpylLLUXcs. PacuyeTHoe BpeMsi aBakyauuu nogen M3 3gaHus (4actu 3gaHud) unm B 6es3onacHyto
30HY Takke OnpeaensieTcs AN KaxkdoW rpynnbl B OOLLEM MOTOKE 3BaKyMPYHOLIMXCS W YCTaHaBMMBaeTCst Mo
BPEMEHW BbIXOAa M3 HETO NOCIIEAHErO YerioBeka, OTHOCSLLErOCs K AaHHOW rpynne.

2. lNepen Hayanom MOAENUPOBaHMA Mpouecca 3BaKyauun B 3aBMCMMOCTU OT Ha3HayeHus 3gaHust no
Tabnuue [12.3 onpegendetcsas OCHOBHOW 3BakyMpyeMbll KOHTUHIEHT W OOMOMHUTENbHblE rpynnbl. [nowaam
NpoeKkumi nogen n napameTpbl ABWKEHUS AN yKa3aHHbIX rpynn onpegendoTcs B COOTBETCTBMM C MPUIIOXKEHNEM
N 2 kK Metoauke.

Ha ocHoBe NpOEeKTHOM N MHOW OOKYMEHTauun Ha 3gaHune, TpeboBaHUn HOPMAaTMBHBIX JOKYMEHTOB (B YacTu,
He npoTuBopevallen nonoxeHnsm MeToaukv) onpedensercss KONMYecTBO MOAEN, OTHOCALUMXCA K KaXaow u3
rpynn, M Mecta ux pasmelleHud. [lpu 3TOM OOHOro 4YernoBeka, OTHOCALLErocs K rpynne, Ansi KOTOPOW
onpedensieTcsd pacvyeTHOE Bpems 9BaKyauuu, HeobXxoaumo pasMecTUTb B Havboree yAdaneHHOW Touke
paccMaTpMBaeMOM 4YacTu 34aHus (UCKMYas 30Hbl, TOe 4YerioBeK, OTHOCSAWMNCA K OAHHOW Tpynne, He MOXeT
HaxoAWUTLCS MPU HOPMAarbHOW 3KCMyaTauun 3aaHus).

3. CocraBnsietcsi pacyeTHaa cxXema 3BaKyauun B COOTBETCTBUM C OOHON W3 nNpeaCcTaBfiEHHbIX B
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npunoxennax NN 6 - 8 k MeToauke mMogenein M NpousBoOAUTCA MOAENMpPOBaHME MNpoLiecca 3Bakyauuu Ans
OCHOBHOIO 3BaKyMpPyeMOro KOHTUHreHTa 1 AoNONHUTENBHbLIX rpynmn. Onsa kaxaol rpynnbl onpeaenseTca pacyeTHoe
BpPeMS UX dBaKyaL .

4, B otyete no npoeefeHunto pacdeTta BeJIMYUHbI NOXapHOro pucka npmMBoAUTCA NpuUHUUNMarbHad cxema
3BaKyauunn, KoTopaa npeactaendeTr coboin CXeMy OCHOBHbIX Hal'lpaBJ'IeHVIVI OBWXEeHNA INIOCKMX MNMOTOKOB Npu
peanu3aunn onpeneneHHoro cueHapma noxapa, BbiNOJNTHEHHYO Ha NO3Ta>XHbIX MiaHax.

Ha I'Ipl/IHLI,I/II'II/IaJ'IbHOI7I CXeMe yKasblBaloTCA:
MeCTO pacCnosioXeHnd o4vara noxapa,

KOHTPOJ1bHbIE€ TOYKU, ANA KOTOPbIX NPOU3BOAUTCA onpeneneHne pac4eTHoOro BpeMeHn sasakyaun n BpemMeHu
6J'IOKMpOBaHI/IF| nyTeﬁ 3BaKyauuu. 3TN TOYKM Bbl6|/1paIOTC$| ncnonHuTenemMm pacyeTta, Kak npaBuno, BONMN3N
9BaKyalUMOHHbIX BbIXOOOB UMMM Ha y4acCTKaxX I'IyTel71 3Bakyauuu, 6J'IOKI/IpOBaHI/Ie KOTOPbIX OnacCHbIMU d.)aKTOpaMI/I
noXxapa BO3MOXHO OO MOMEHTa OKOH4YaHuUA Mnpoxoda niogen Yyepeld yKal3aHHble Y4YacCTKu. KOHTpOJ‘IbeIe TOYKN
OOJIKHbI TaKKe coaepXaTb YHUKalbHbIE 0603Ha4yeHus, nospondarwme ogHO3HA4YHO nx M.D,eHTIACt)I/ILI,MDOBaTb;

0603Ha4YeHMs1 3BaKyaLMOHHbIX BbIXOOOB, BbIXOAOB B 0e30MacHble 30Hbl, FIECTHUYHbIX KNETOK M BbIXOAOB
HapyXy. [laHHble 0603Ha4YeHMs1 4OMKHbI ObITb YHUKANbHLIMU U OOMKHBI UCMOSb30BaTLCSA NPU YKa3aHUM pa3mepoB
COOTBETCTBYHOLLEro 3feMeHTa B NepeyvyHe WUCXOAHbIX AaHHbiX. BMecTo npuHUMNuanbHOW CXxeMbl 3BaKyauuu
JonyckaeTcs NpUMBOAUTbL pPacYeTHYK CXemMy 3BaKyauuWn, COopepallyto WHdopmauuio, KoTopasi AOfkKHa ObiTb
npeacTaBneHa Ha NPUHLMNNanbHOM CXeMe.

5. MpyHUMNBI COCTaBNEHUS PacYETHOW CXEMbI 3BaKyaLUW.

PacueTtHass cxema 9BaKyauun npencrasnaeTt coborn oTaenbHO BbINOJNTHEHHYKO WM  HaHECEeHHYK Ha
No3Ta)KHble NiiaHbl 3aHNA CXeMy, Ha KOTOpOVI OTpaXXeHbl:

KONMMYECTBO foAe Ha HadvanbHbIX Yy4yacTKax - WCTOYHMKax (npoxogbl Mexay pabodvmy mecTtamu,
obopyaoBaHMeM, psigaMmu Kpecen u T.n.);

HanpaereHne ux ABWKXeHNs (MapLupyThbl);
reomeTpuyeckme napameTpbl y4acTkoB NyTU (4NMHA, LUMPWUHA) U BUObI Y4aCTKOB NyTy.

6. OBaKyaUMOHHbIE NMyTW MOFYT UMETb FOpPU3OHTarbHbIE M HAKMOHHbIE (NEeCTHMUA BHM3, NecTHULUA BBEPX U
naHdyc) 9BaKyaUMOHHble y4acTku. [nMHa M WupuHa 3BaKyaLUMOHHbIX YYaCTKOB ANs MPOEKTUPYeMbIX 34aHui
MPUHUMAIOTCS MO MPOEKTY, a AJ1si MOCTPOEHHbIX - N0 haKTUHECKOMY MOSIOKEHUIO.

7. Tlytn gBvXeHUst Nogen U BbIXo4bl BbICOTOM MeHee 1,9 M 1 wunpuHon meHee 0,7 M nNpu cocTaBneHun
pacyeTHON CXeMbl 3BaKyalMW He YYMTbIBAlOTCs, 3a WCKMOYEHMEM Cry4aeB, YCTaHOBMEHHbIX B HOPMaTUBHbIX
[OKyMeHTax no noxapHomn 6e3onacHocTu.

8. MNpu ncnonb3oBaHNN yNpoLLEHHON aHaNNMTUYECKON N NMUTALUOHHO-CTOXaCTUYECKON Mofdenen ABUXEHUN

MOACKOro NoToka onpepeneHne wupuHbl nyty (b) npy BbIXoA4e NMOAEN Ha Y4acToK "HeorpaHWYeHHOW" LUMPUHDI,
Hanpumep, B BeCTUBONb onpegensdeTcs B 3aBMCMMOCTU OT konnyecTtsa nogen (N) n gnuuel (I) yyactka: b = 4 m

npu N<100uen. | < 6 M; b = 6 M - B OCTarnbHbIX Cry4asXx.
9. BnusiHme NOBOPOTOB NMyTW Ha NapameTpbl ABVWKEHWUS MOACKOr0 NOTOKa HE YYUTHLIBAETCS.

10. Onpepgenexnne AnuHbl (BOOMb OCUM MyTW) OTIIMYAETCS AN TOPU3OHTANbHbIX M HaKMOHHbIX nyTen. K
HaKMOHHbIM MYyTAM OTHOCSATCS NEeCTHWUbl M naHaycbl. CBoGOAHas LWMpWMHA b HakMoHHOro MyTW, Hanpumep,
NEeCTHUYHOrO Maplua, NpUHMMAaeTcs B CBETY (M3MepsieTcs OT nepwun A0 CTeHbl). [nvMHa HaknoHHoro nyTtu L
(pycyHok [15.1) NpuUHMMAaETCsl MO UCTUHHOMY €ro 3HauyeHWt. JTaKHble M MeXOyaTakHble MMoLWaaKu B Lensx
YNPOLLIEHUS] 1 0BNeryeHns BbIUCIEHUIA, YYUTbIBasi X HeGOoMbLUME pa3Mepbl U MEHbLLYIO CITOXKHOCTb ABVIKEHUS MO
HVMM B CPaBHEHWUM C NECTHMYHLIMWU MapLlamu, OOMycKAaeTCsl OTHECTU K HAKIOHHbIM NyTam. Toraa cpedHsis onvHa
HaKMOHHOro NyTW B NMpeaeniax 04HOro aTaxa C y4eTOM ABMKEHUS MO NIioLlafkam COCTaBuT:
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L
cos o

ana AsyxmapLiueBbliX NNECTHULL: L=

rae L' - ropun3oHTarnbHada npoekuna ONnHbl HAKIMOHHOIO NyTU, M;
a - YroJ1 HaknoHa K ropu30oHTY;

He Jonyckasi Cepbe3HOM MOrpeLlHOCTN, ANMHY NyTU NO ABYXMapLUEeBOW NeCTHULE MOXHO MPUHUMAaTL PaBHON
€ro yTpoeHHou Bbicote H, Toectb L = 3 - H;

2L L
+

COS a CoS a

+L +4-b.

ana TpexmMapLleBbiX NeCTHUL L=

0

PucyHok IN15.1. PacueTHast AnnHa nyTy no nectHuue:
a - AByxmaplueBas nectHuua; 6 - TpexmapLueBas nectHuua

Myt OBWXeHWs B npedenax 3gaHus obblMHO MepecekarTcsl OBEpHbIMKM MpoeMamiu, OeKopaTUBHbIMU
noptanamMmu, MVMEKT CYyXEHUSI 3a CYET pasfNYHbIX apXUTEKTYPHbIX WM  TEXHOINOMMYECKUX ONIEMEHTOB,
BbICTYMaOLLMX M3 MIIOCKOCTU OrpaxaeHuin. Takue MECTHbIE CY)KEHUSI HE3aBUCMMO OT MX XapakTepa B AarbHelLem
Ha3blBalOTCS NpoemMamu WupuHoi b. [nnHa nyTu | B npoemMe nprvHMMaeTCs paBHOWM HyfH, CINN OHa He NMpeBbilaeT
0,7 M, TO eCTb AJNINHbI OQHOTO Lara, B MHOM cilydae OBWXKeHWe B Npoeme CrieqyeT paccMaTpvBaTtbh Kak ABUXKEHWE
Ha CaMOCTOSITENIbHOM PACYETHOM y4acTKe FOpM30OHTarIbHOMO MyTW.

Mpunoxenne N 6

K METOAMKE ONpeaeneHns pacyeTHbIX
BEMMYUH NOXAPHOrO pucka B 34aHuUsX,
COOPYXKEHWMSIX U NOXapHbIX OTCEKax
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pasnUyHbIX KNaccoB yHKUNOHANLHON
noXxapHou OMacHOCTU, YTBEPXKOEHHON
npukaszom MYC Poccun

o1 14.11.2022 N 1140

YNPOWEHHAA AHAITMTUYECKAA MOAENb
ABWXEHUA NIOACKOIO NOTOKA (ONMPEOENEHUE PACYHETHOIO BPEMEHM
3BAKYALUM NIOAEN N3 NOMELLEHWA U 30AHUA NO PACYETY BPEMEHU
ABUWXEHUA OAHOIO UN HECKOJIbKUX NMIOACKUX NMOTOKOB
YEPE3 3BAKYALMOHHBIE BbIXOAbl OT HAUBOJIEE
YOANEHHbIX MECT PASMELLEHUA NIOOEN)

PacueTHoe BpeMsi aBakyauuu nogen tp 3 noMeLeHnn 1 3aaHnin yctaHaBnmMBaeTCcsa No pacyeTy BpeMeHU
OBVKEHUS] OOHOIO MM HECKONbKUX FOACKMX MOTOKOB Yepe3 3BaKyauMOHHble BbIXOAbl OT Havbornee yaaneHHbIX
MECT pa3MeLLeHns nogen.

PacueTHoe BpeMsl aBakyauuu nogei tp cneayeT onpefensTs Kak CyMMYy BPEMEHW OBVXEHWS THOLACKOro
noToka no OTAeNbHbIM y4acTkam nyTu ti no dhopmyne:

tp=ta+t2+ts+..+1, (M6.1)
roe t1 - BpeMs ABUXKEeHUS MI0ACKOro NOTOKa Ha HayarnbHOM (MepBoM) y4acTKe, MUH;

t2, t3, ... ti - BpEMA OBWXEHUS MIOACKOrO NMOTOKA Ha KaKOOM U3 CReayolmnx Nocrne HayanbHoro ydactka nyTu,
MUH.

Bpemsi ABWKEHMS NIOACKOro NOToKa Mo HavasribHOMY y4acTKy MyTW ti, MMH, PacCcuMTbIBaOT Mo hopmMyrie:

t, = L, (116.2
! Vl( )

roe i - AnNuMHa HavanbHoro y4vyacTKa nyTu, m;

V1 - CKOPOCTb ABWXEHWUS MIOACKOTO MOTOKa Ha HavarnbHOM yyacTke, M/MUH, onpeaensieTcs B COOTBETCTBUN C
npunoxennem N 2 k MeToauke B 3aBUCMMOCTU OT NNOTHOCTU D, M2/M2.

MNOTHOCTBL NOACKOro NOTOKA Ha HavYanbHOM yyacTke nyTi D1 paccunTbiBaloT no dopmMyne:

N, - f

D, = , (I16.3)

1G9
roe Ni - Yyicno niogen Ha HavarnbHOM yyacTke, Yyen.;

f - cpeoHsin nmnolwagb ropU3OHTaNbLHOW MPOEKUMW YenoBeka, M2/yen. nMpuHumaemas B COOTBETCTBUM C
npunoxeHnem N 7 kK MeToauke;

é‘1 - lWWMpnHa Ha4valbHOro y4actka nyTtu, M.

CkopocTb V1 ABMXEHUS MIOACKOro NOTOKa Ha yyacTkax myTu, criedytowmx nocne HavyanbHoro, NpMHUMaioT B
COOTBETCTBUM C NpurnoxeHnem N 7 B 3aBUCMMOCTM OT UHTEHCUBHOCTU [ABWXEHUS (i NFOACKOro NoToKa Ha yyacTke
nyTu.

WHTEHCMBHOCTb ABWXXEHUSI MPU NEePeceyeHn rpaHnLibl CMEXHBIX Y4acTKOB NMyTW BblUMCISIETCA No dhopmyne
(M6.4). Mo y4yacTky i, MMeloLEMY LUMPUHY 6, K rpaHuue co crnegywwum yyactkom (i+1), nmerowemy Opyryto
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LINPUHY 5i+1 (v BMO nyTM), nogowlen nOACKOM MNOTOK 4vmcneHHocTbio N 4venosek (pucyHok [16.1). Toraa
3HaYeHUs1 MTHTEHCUBHOCTU ( Ha yyacTke i+1 onpegenseTcs no opmyne:

g8
v = —. (I16.4
q|+l 5 ( )

i+1

VHTEHCMBHOCTb ABMXEHUSA NMPU CIUAHUM TIOACKMX MOTOKOB Bblumcndetca no dopmyne (M4.6). CnusaHne
NOACKNUX NOTOKOB MOXET MPOUCXOOUTb Ha ydacTkax NyTW, rae COeQUHSATCA HECKOMbKO NyTen u ABWXKYyLLMecs no
HUM MOTOKM, CIMBLUMCL B OOLLMIA NOTOK, 3aTeM ABuraroTcsa no obwemy nytn. OgHOBPEMEHHbIN MOLAXOL FONOBHbIX
YyacTel NOTOKOB K MECTY CMMSIHUSI B NpakTuke BCTpedvaeTcs peako. Kak npaeuno, nogm u3 60KOBbIX MPOXOA0B
BbIXOOAT NMbo B obwmin npoxoa 6e3 cnusiHus, NMbo BKMMHUBAsICb B NMOTOK MAYLWMX Ntogen. CrnvsiHie niogcknx
NMOTOKOB NPOUCXOANT MPY BbIMOMTHEHUN YCITOBUSA CMUSIHUA MOTOKOB: NepeaHUin POHT NOTOKa i1 AOSMKEH NOQONTM K
MECTY CMUSHWUSA OO0 TOro, Kak nocrneHui YenoBek U3 NoToka iz NPOMAET MECTO CUSIHUS NOTOKOB, TO €CTb:

t, < t,. (I16.5)

Ecnu cnusiHne noTtokoB nponcxoaunT, TO UHTEHCUBHOCTb O6'bep,I/IHeHHOFO NOoTOKa (gi+1 onpegendaeTca Kak:

Gy = 289 )

i+1

FP[EHH?,[G CAMENRBLX
YHQCIKOe FIYTRUY

Y'-IGCMOK, HA KOMOPOM NPOUCKO-

Sum cxorleHue vodeil Ywacmox, na xomopom Kpoucxedunt

PADNTIOMHEHUE ROMOKA
Yuacmori \

6 @ @ Atacnmx#]
) 58 8
Hanpaerenue pac- B

npocmpaKelta cxo- [ Hanpasgaenue dau-
RTICHUR !

' MHCZRUA HOMOKA

Jhodekoii nomox, co-
cmosawut uz N weroeer

PucyHok I16.1. NossicHeHns k pac4eTy NnapamMeTpoB JoACKOro NoToka

Ecnn nponyckHasi cnocobHOCTbL MocreayroLero y4actka Nyt HegoctaToyHa (TO eCTb K rpaHuue yyacTka B
eOuHNLY BpemMeHu noaxoauT Oonblue Mogen, Yem OH MOXEeT MponycTUTb 3a 3TO Xe Bpems), TO nepes ero
rpaHuuen ¢ yyactkamm obpasyoTcs CKOMMEHUS foden ¢ MakCMMarbHOM NITOTHOCTLI0. [1py BbINOMHEHNM pacyeToB
NMHONKATOPOM 0Dpa3oBaHUSA CKOMMEHMS SBNAETCS MPEBbILLIEHNE pacYETHbIM 3HAYEHWEM (i MAKCUMAarbHOMO Omax
AN AaHHOro BMaa nyTu:

gi> gmax. (116.7)

3HayeHns1 Qmax, M/MUH criegyeT NpuUHMMaTb B COOTBETCTBUM C npunoxeHnem N 7 k Metoguke. Ecrm

3HAYeHNe ¢ GOMbLUE Gmax, TO WMPKHY O [JAHHOMO y4acTKa MyTu CriedyeT YBEeNMuMBaTh Ha TAkoe 3HAYEHWe, mpu
KOTOpOM coGntoaaeTcs yCroBue:
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Tpebyemas WwmpuHa yyacTka onpeaenseTcs no gopmyrne:

- %% (6.9)

max

Tpi

Mpn HEBO3MOXHOCTU BLINOSHEHUS YCOBMS, NpuBeaeHHoro B oopmyrne (16.9), MHTEHCUBHOCTL U CKOPOCTb
JBVDKEHMS NIOACKOro NOTOKa MO y4acTKy i ONpeaensoT B COOTBETCTBUM € npunoxeHnem N 2 npu 3HadeHun D = 0,9
1 6onee. Mpu 3TOM BpeMs 3BaKyaLuM Ha y4acTke i crieqyeT onpefensaTb C y4eTOM 3afepXKKu OBWKEHNUS Ntogei, ts,
MWH, MO NpUYnHe 0Gpa3oBaBLLErocs CKOMIeHNs No hopmMyre:

t.:-h-+ty(H610)

Bpems 3agepxku npy nepecedeHUn nogbMy rpaHuLbl CMEXHOro yvacTka nyTu (ckonneHne obpasyeTtcs Ha
yyacTke i, pucyHok 6.1) onpeaenseTcsa U3 crneayowero COOTHOLLEHUS:

t =N -f ! L | e

qnpuD:O,Q ! 5i+1 q - 5|

Bpems 3agepxku npu nepecevyeHUn nogdbMy rpaHnLbl CMEXHOro y4Yactka nyTu AByms U Gonee noackummu
noTokamu onpegenseTcs no opmyrne:

t =N -f L St | 612

qnan:O,Q ’ 5i+1 zqi ) 5.

roe N - yncno nogen, Ybe OABMKEHME 3a0€epXKaHO U3-3a He4OCTAaTOYHOM NPOMYCKHOW CNOCOBHOCTU yyacTka
nyTn, Yen.

B cnyyae o6pa3oBaHus 3adepKeK ABWKEHNUS t; HA HECKOMbKMX yYacTkaxX yYMTbIBAETCS CyMMa Tex 3afepxkek
ABWXXEHUS, KOTOpble BCTPEYaloTCs YeroBeky, ABWXKYLLEMYCS U3 Hanbonee yaaneHHon TOYKkM B CTOPOHY BbiXoaa.

Bpewmsi cylecTBOBaHMS CKoMmeHust Bceraa Gonblie BpeMeHW 3a4epKkn U pacCUUTLIBAETCS MO BbIPaXKEHMIO:

W:——E—L—ﬁamim
qupn D=0,9 ~ Yix
MapameTpbl MOACKOr0 NOTOKa Mocne obpasoBaHMs CKOMMEHUS ONPEeAEnsTCsa NPOLECCOM pPasyniioTHEHUS.
Jlrogwn, nepexoast Ha ydacTtok i+1 (pucyHok [16.1), nmetoT nepen cobor NpocTpaHCTBO, CBOOGOAHOE AN ABMKEHWS,
MOSTOMY OHM YBENUYMBAOT CKOPOCTb [ABWXEHUSI [0 3HayYeHuss Vi1, KOTOPOE COOTBETCTBYET 3HAYEHMIO
WHTEHCMBHOCTU OBWKEHUSI B CKOMMEHNUN (max, HO MPU 3HAYEHUWN NIOTHOCTU B MHTepBasne 40 D npu gmax.

Mpunoxenne N 7

K METOOMKE onpeaerneHnst pacHeTHbIX
BEMMYUH NOXAPHOTO pUcka B 3a4aHUsX,
COOPYXKEHWMSIX U NOXapHbIX OTCEKax
pasnuyHbIX KrnaccoB OYHKUNOHANbLHON
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noXapHoW OMacHOCTU, YTBEPXKOEHHON
npukaszom MYC Poccun
oT 14.11.2022 N 1140

MATEMATUYECKAA MOLEJIb 5
MHONBUOYAINbHO-MOTOYHOIO ABWXXEHUA NIOOEU N3 3O0AHUA

1. PacueTHoe BpeMA 3BaKyauunu nogen u3 3gaHua yCTaHaBnnBaeTCA NO BpeMeHW BbiXOoga W3 Hero
nocnegHero 4yernoseka.

2. 3a rabapuTbl YenoBeka B NnaHe NMPUHMMAETCS 3MMMMC C pa3mepamMmn ocew, ykasaHHbIMK B Tabnuvue 2.5
npunoxenns N 2 k Metoaguke. 3agaloTca KoopaMHaTbLl KaXgoro YernoBeka Xi - pacCTosiHe OT LeHTpa annunca oo
KOHLa 9BaKyaLUMOHHOro y4acTKa, Ha KOTOPOM OH HaxoamTcs (pucyHok 7.1).

3. KOOp,ElI/IHaTbI KaXKgoro 4YenoBeka Xi B HavamnbHbIA MOMEHT BpeMeHn 3a4alTcAa B COOTBETCTBMU CO cxemomn
paccTaHOBKK nogen B rnoMeLLeHnsax (Hanpmmep, paGoqme MecTa, MecTta Onsa 3p|/|Tene|71, cnanbHble MeCTa). B
cnyyae OTCYTCTBUA TaKuUX OaHHbIX, HAanpumMmep, And mara3nHoOB, BbICTAaBOYHbIX 3ar5i0OB U TaK ganee, AonycKaeTcA

pasMellatb Ntodel paBHOMEPHO MO BCEN nrowaan MOMELLEHUS C y4eTOM pPacCTaHOBKU TEXHONOrMYecKoro
obopynoBaHus.

KoopanHaTa kaxaoro yenoBeka B MOMEHT BpeMeHM t onpeaensieTcs no gopmyne:

X. (1) = X, (t-At) - Vi (t) - At v, (17.1)

roe X (t'At) - KOopAuHaTa i-ro YenoBeka B NpeablayLwmnii MOMEHT BPEMEHHN, M;
Vi(t) - ckopoCTb i-ro 4enoseka B MOMEHT BpeMeHu t, M/C;

At - npomesxyTok BpEMeHM, c.

4. CkopocTb i-ro yenoseka Vi(t) B MOMEHT BpeMeHu t onpegenserca no Tabnuuam 2.5, 2.6 npunoxexms N
2 k MeTtoguke B 3aBMCUMOCTU OT JlOKanbHOW MJIOTHOCTM MNOTOKA, B KOTOPOM OH ABwxketcs, Di(t) u Tuna
3BaKyaLMOHHOrO y4yacTka.

5. JlokanbHasa nnoTHocTb Di(t) BbluMCnISETCA NO rpynne, COCTOSLLEN M3 N YenoBek, No dopmyne:
D, (t) = (n(t)-1) - £/ (b - AX) m?/m?, (117.2)

rae n - KonnM4ecTBo nodent B rpynne, YenoBex;
f - cpegHaA NnoLLanb ropu3oHTanbHOM NPOEKLMK YenoBeka, M2;

b - WwupuHa sBakyaLMOHHOro yyacTka, m;

AX - pasHOCTb KOOpAMHAT NOCNEAHEro U NepBOro Yernoseka B rpynne, M.
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1 a
-« AX >
D - -'.
¥
- . . . -
~—s . * * >
¢ X1, Xa X4 X5 Xe X7
: X

PucyHok 17.1. KoopanHaTHasa cxema pasmMelleHns nogen
Ha nyTsXx 9BaKyauun

6. Ecnn B MomeHT BpemeHu t koopauHaTta yenoBeka Xi(t), onpegeneHHas no dopmyne (I17.1), ctaHeT
OTpULATENbHOW - 3TO O3HA4YaeT, YTO YENOBEK OOCTUI rpaHuLbl TEKYLLEro 3BaKyaUMOHHOro ydacTka M [AOSKEH
nepenTn Ha CneayroLLni 3BaKyaUMOHHbIN y4aCTOK.

7. B aToM cnyyae koopavHaTa 3TOro YenoBeka Ha CreayroLemM 3BakyaLMOHHOM yYacTKe OonpeaensieTcs:
Xi(t) = [xi(t-dt) - Vi(t) - dt] + a - 1j m, (M7.3)

raoe xi(t-dt) - koopamHaTa i-ro Yyenoseka B NpeablayLnini MOMEHT BpeMeHn Ha (j-1) aBakyauumoHHOM y4yacTke,

Vi(t) - ckopocTb i-ro Yenoseka Ha (j-1)-om 9BaKyauMOHHOM y4YacTke B MOMEHT BPeMeHMU t, M/cC;

aj - ANVHA j-ro 9BaKyaUMOHHOro y4yacTtka, m; 1j - koopguHata MecTta crimsHua j-ro u (j-1)-ro sBakyaunoHHbIX
Y4YaCTKOB - pacCcTOsiHME OT Ha4ana j-ro 9BakyaLMOHHOro y4acTtka 4o MecTa CnusiHus ero ¢ (j-1)-biM 3BakyaLMOHHbIM
y4acTKOM, M.

8. Konu4yecTtBo ntogen, nepexogawmx ¢ OAHOro 3BaKyaLUMOHHOrO yyacTka Ha OpYyron B eOuWHWLY BpeMeHW,
onpegensieTcs nNponycKHOM CNOCOBHOCTBIO Bbixoaa ¢ yyacTka Qj(t):

Qi(t) = qgi(t) - cj -dt/ (f - 60) wen., (M7.4)
rae qj(t) - UHTEHCMBHOCTL ABMXKEHUS! HA BbIXOAE C j-FO 3BaKyaLUMOHHOrO y4acTka B MOMEHT BPEMEHMU t, M/MUH;
Cj - LLMPMHA BbIXoAa C j-ro 3BaKyaLMOHHOr0 y4acTka, M;
dt - npomexXyToK BpeEMEHW, C;

f - cpegHaA NnoLLanb ropyM3oHTanbHOM NPOEKLMN YenoBeka, M2,
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9. WHTEHCMBHOCTb OBWXEHWS Ha BbIXOAE C j-r0 3BaKyaUMOHHOrO yyacTka ¢j(t) B MOMEHT BpemeHu t
onpefenseTcs B 3aBMCUMOCTY OT NIIOTHOCTM JOACKOro NMoToKa Ha 3ToM yyacTke Dvj(t).

10. NMnoTHOCTb NIDACKOro NOTOKa Ha j-OM 3BaKyaLMOoHHOM ydacTke Dvj(t) B MOMEHT BpemeHu t onpegensieTca
no dopmyne:

Dvi(t) = (N; - f -dt) / (g - by) M2/m2, (T17.5)
roe Nj - Yyicrno nofdeit Ha j-oM 9BaKyaLVMOHHOM y4YacTke, Yer.;
f - cpeaHsA NNowaak ropM3oHTanbHOM NPOEKLMK Yeroseka, M2,
aj - ANVHa j-ro 9BaKyaLMOHHOro yyacTka, M;
bj - lWuMpuHa j-ro aBaKkyaLMOHHOro y4acTka, M;
dt - NpoMeXyTOK BpeMeHH, C.

11. B mMomeHT BpemeHu t onpedenseTcss KONMMYecTBO NoAeit m ¢ oTpuuaTtenbHbIMU KoopauHaTamu Xi(t),

onpeaeneHHsIMi no coopmyne (M7.1). Ecnn sHadueHne M 6 Qj(t) , TO BCE M YenoBeK NepexoddT Ha cneayoLwun

3BaKyaUMOHHbIN Y4aCTOK, U X KOOPAMHATLI onpedensatoTcs B cooTBeTcTBUM ¢ hopmynon (I17.3). Ecnu 3HayeHne m
> Qj(t), TO KONIMYECTBO YENOBEK, paBHOE 3Ha4YeHuto Qj(t), NnepexoaaT Ha cneaylLwmnin 3BakyauNoHHbIA Y4acTokK, U UX
KOOpAMHaThLl onpenenstoTcs B cootTBeTcTBMM ¢ dhopmynon (IM7.3), a KonMMYecTBO YEroBEK, paBHOE 3HAYeHuo (M -
Qi(t)), He nepexogAT Ha crneayrLNn 3BaKyaLMOHHbIN Y4acToK (OCTalTCs Ha AAaHHOM 3BaKyaLMOHHOM Y4YacTKe), U
nX KoopauHatam npucBavBalTcs 3HadeHusa xi(t) = k - 0,25 + 0,25, rae k - Homep psiga, B KoTopom 6yayT
HaxoauTbCca noan (MakcumanbHO BO3MOXHOE KONMWYECTBO YeroBek B OAHOM psay cboky Apyr oT gpyra ans
KaXKQoro 9aBaKyaUMOHHOro y4yacTka onpefensieTcsa nepeq Hayanom pacdeTtoB). Takum obpas3om, BO3HMKaeT
cKomnreHue nogen nepeq BbIXOAOM C 3BaKyaLMOHHOro y4acTka.

Mpunoxenne N 8

K METOAMKE onpeaeneHns pacyeTHbIX
BEITMYMH NOXapHOro pucka B 3aaHusix,
COOPYXXEHMSIX U MOXKaPHBIX OTCEeKax
pasnU4YHbIX KnaccoB OYHKLNOHANbHON
Nno>KapHOW OMacHOCTU, YTBEPXKOEHHON
npukaszom MYC Poccun

o7 14.11.2022 N 1140

MMUTALIMOHHO-CTOXACTUYECKAA MOLENb ABMXEHUA NIOACKMX NOTOKOB

1. MHoXecTBO Nntogei, 0O4HOBPEMEHHO MAYLMX B OAHOM HarpaeneHun no obLwyM y4acTkam nyTu, obpasyroT
MIOACKOM MOTOK. Y4yacTkaMu (hOPMMPOBAHWS JIOACKAX MOTOKOB B MOMELLEHMSIX CriedyeT MpuHUMaTb Npoxodbl
mexay obopymoBaHueM. [ns nocredylolmx Y4YacTKOB 3BaKyaLMOHHbIX MyTel OHW MpeacTaensitoT coboi
NepBUYHbIE UCTOMHUKU FHOACKMX MOTOKOB. PacnpepeneHve Ni yernoBek Ha yyYacTkax (hOpMUPOBaHMS, UMEKLMX
WKWPUHY bi n onuny i, npuHMMaeTca paBHOMEPHbIM. MO3TOMY B HayarbHbI MOMEHT to HA KaXKOAOM 371eMEHTapHOM

yuactke Al;, sanumaemom notokom, nnoTHocTs NoToka D onpesenseTcs no dopmyne:
D =N /b, - Al, uen./m*. (118.1)

2. MNpu ganbHeMWweM OBWXKEHUWN NHOACKUX MOTOKOB M3 MEPBUYHBLIX MCTOYHUKOB MO OOLMM y4yacTkaM MmyTu
npoucxoauT ux crnmsiHne. O6pasyeTca o6LWKIA MOTOK, YacTh KOTOPOro MMEIOT pasnunyHy NioTHocTb. MpoucxoanTt
BblpaBHMBaHMWE MITOTHOCTEN Pa3fMYHbIX YacTel NMHACKOro NoToka - ero nepedopmmnpoBaHe. CrieqyeTt yYvTbiBaTh,
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4YTO ero ronoBHad 4acCTb, MMmeruwad nepen cobon cBoOOOHbIV nyTb, pacTteKkaeTcAa - ngn CTpeMATca Uatu

cBoboaHO npuv nnoTtHocTu Do. 3a MHTEepBan BpeMeHu At YyacTb nogen nepexogunT C 3TUX 3fieMeHTapHbIX y4aCTKOB
Ha nocnepymwowine n nponcxognut nameHeHne CoOCToAaHNA NoOCKOro noToka, ero ABMxeHue.

3. CKOpOCTb OBVMXEeHNA NoACKOro notoka npu nioTHOCTU Di Ha i-om OTpe3ke y4dacTka nyTu k-ro Buga
cnenyet cunTaTtb CﬂyanIHOVI BENMUYUHON Vp k, UMEIOLLEN YNCIIOBbIE XapaKTepucTukn:

MaTemaTnyeckoe oxuaaHue (cpeaHee 3HaueHue):
Vok = Vok - (1 - a - In Di/ Dok) - m npu Di > Do,

VD'k = VO’k npu D, < DO,k’ (118.2)
cpe/iHee KBafpaTMYHOE OTKIMOHEHME:

o(Vpi) =o(Vo,) - (I-a, - InD; /D), (I18.3)

rae Vok n cs(Vo,k) - MaTemMaTu4eckoe OXuaaHue CKOPOCTM CBOOOOHOro ABWXEHWUA ntogen B notoke (npu

D; < DO,k) N ee cpefHee KBagpaTUYHOE OTKIOHEHNE, M/MUH;

Dok - MpeaensHoe 3HavyeHve NNOTHOCTU MACKOro NoToka, A0 AOCTUXEHNS KOTOPOro BO3MOXHO cBoBoaHoe
OBWXeHue nogen no k-my suay nytu (MNOTHOCTb HE BNUSIET Ha CKOPOCTb ABUXEHWS Ntoden);

ax - KoadbpUUMEHT aganTaummn nogen K U3BMeHeHMUsIM NIOTHOCTU NOToKa Npu ABWMXeHUK no k-my Buay nyTu;

Di - 3HaueHWe NNOTHOCTY MIOACKOrO NOToKa Ha i-om oTpeske (Al) yyactka nyTn wupuHoii bi, yen./m2;
m - KO3(PULMEHT BNMSHUSA NpoemMa.

4. Mpy noGoM Bo3MOXHOM 3HadveHun VP mogm B konudectse N, HaxogAlmMeca B MOMEHT to Ha i-oM
3M1IEMEHTAPHOM Yy4acTKe, ABUralTCs N0 HEMY M HaYMHAKOT NEPEXOAMTb Ha nocrnenyrwmnn ydacTok (i+1) (prcyHok
18.1). Ha y4acTok i B CBOKO ouepedb nepexoamT YacTb niogen ¢ npegbiaywiero (i-1) anemeHTapHoro yyactka u us
NCTOYHMKA |.

5. Mo npowecteun Bpemenn At k momenty §, =15 + Al tombko yacTs niogent N©w1 ¢ yyacTka i ycneet
nepenTy Ha y4yacTok (i+1). K aTomy MoMeHTy BpeMeHn u3 N rogeit, GbIBLUMX Ha y4acTKe i B MOMEHT to, OCTaHeTCs
(N - N'%.1) nmiogeit. Mx umcno nononHsaeTca 3a cyeT Niofel, YCneBlUnX 3a 3TOT MHTepBarn BpeMeHu nepenTn Ha
Hero ¢ npeplaywiero yyactka - N%.ii n 13 ncroynmka N Torga nnoTHOCTb MOTOKA Ha yyacTke i B MOMEHT ti
OyneT paBHa:

DY, = (N®, - N, + N, +N° /b, - Al (118.4)

ii+1l
6. CkopOCTb OBWKEHMS NI0AEN, OKa3aBLUUXCS Ha yYacTke | B MOMEHT t1, onpegensietca no opmyne:
V% =Vok (1 - ak - In D%/ Dok). ([18.5)
7. CnenyeT yuuTbiBaTb, YTO M3MEHEHME MIIOTHOCTU MOTOKA Ha KaXKAOM ydacTke B pPas3fiMyHble MOMEHThI
BPEMEHU OTpaxaeT npolecc nepedopMmpoBaHUsa pasnUYHbIX YacTen NoToka, B TOM YMChe, KaK YacTHbI cny4yan, -

npouecc pactekaHnA noToka.

8. M3amMeHeHMe NNOTHOCTM MOTOKa Ha KaXKOOM M3 3NIEMEHTapHbIX Y4acTKOB B MOcrenoBaTeNbHble MOMEHTbI
BPEMEHWN 3aBUCUT OT KONMYECTBA Jlodel, Nnepexoasiumx Yepes rpaHuubl yyacTkoB. B obuem crnyyae konmyectso

niopeit, nepexoaawmx 3a uHTepsan spemenn Al ¢ yuacTka i Ha nocneayloLwmMin y4acTok i+1, cocTaBnsieT:
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N%., =D% - b; -V, - At. (II8.6)

ii+1

9. CkopocTb nepexoga Vmep Yepe3 rpaHuubl CMEXHbIX 3MeMeHTapHbIX Y4acTKoB crefyeT MpuHUMMAaTh,
PYKOBOZACTBYSCb CrieayoLmMMm dhopmynamu:

V®, ecm D®,; <D npnmax Vy,, - D =0,

V =
V®,,, eciu D®,, > D npu max V,;, - D =q,,,,. (118.7)

nep

Cne,u,yeT y4nTbiBaTh, YTO B TOT MOMEHT BpEeMeHU tn, KOrga nNrOTHOCTb MOTOKa Ha y4yacTke i aocturna

MaKCHMManbHOW BEJNIMYNHDbI, HA 3TOT y4aCTOK HEe MOXeT I'IpMIZTI/I HWN OOWH YenoBekK, HM C npeallecTByloLlero y4acTka,
. tn tn .

HWU N3 UCTouvHMKa. B pe3ynbTtate nepen yd4acTtkoM | 3adepXmBaeTcAa COOTBETCTBEHHO AN i1 n AN ji rogewn. B

criefyioLnMin MOMEHT BpeMEHM th+1 YacTb Nodel ¢ ydacTka i NepexoamuT Ha y4vacTok i+1, NNoTHOCTb HACKOro
MOTOKa Ha HEM YMEHbLLUTCS 1 YacTb CKOMMUBLUUXCSA Nepes ero rpaHuLei Nioaein CMoXeT nepeiTn Ha Hero. Jonsa ux
y4yacTusa B MOMOMHEHUM NIOABMU yYacTKa i B MOMEHT th+1 onpeaenaeTca dopmyrioi:

ANtn, tn+1i_1 /ANtn, tn+lj = Dtn, tn+1i_1 . th, tn+1i_1 . bi.1 / Dtn,tn+lj i th,tn+lj i bj- (H88)

®opwmynbl (18.4) - ([18.8) NONHOCTLIO ONUCHIBAIOT COCTOSIHWE NIOACKOro MOTOKA Ha dfieMeHTapHbIX ydacTkax
U uX nepexodbl B nocnegoBaTerbHble MOMEHTbl BpemMeHU. COBOKYMHOCTb 3HaYeHW pacyeTHOro BpeMeHU
3BaKyauuu, MOMNYYEHHbIX MpPW PasnuuHbIX 3HadveHnsx Vok, opMupyeT amnuMpuyeckoe pacnpefeneHve

BEPOATHOCTEN 3HAYEHWUN th . Mo aTomy pacnpegeneHnio crieQyeT paccynTbiBaTb 3HAYEHUWE BPEMEHMU
3aBepLleHns 3BaKyauumn, COoTBETCTBYHOLLee BEPOATHOCTU Pp.os) = 0,999.

MomeHT BpemMeHu to

{
[}

/
= N{° 16 Al

MomeHT Bpemenn & =ty + At

www.consultant.ru Crpanuua 55 u3 63
HafeXHasa npaBoBas noaAepIXKa


https://www.consultant.ru/
https://www.consultant.ru/

Mpukas MYC Poccum o1 14.11.2022 N 1140
"O6 yTBEpXXAEHUN METOANKM ONpeaeneHns pacyeTHbIX BENMYMH MOXapHOro
pucKa B 3AaHUSX, ...

[okymeHT npepoctasneH KoHcynbTaHTItoc
[aTta coxpaHeHus: 24.05.2023

I3 I
¢ |W® . eomn B 0= D,
4o uh Y 4 A t -
NN =N °(-¥," adal); P ecan D °>D
! 1 'ﬂ“
5 Lot d % %
Nf.n,: =N‘_| VA adbl; A’;."D‘ b} Vf-‘ i

JHons yuacriin npH oSpaIoBaHHH CHOIICHHA HB YHACTKE §
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PucyHok IM18.1. N3ameHeHnsa coCTOoAHMSA NOTOKA B NOCrneaoBaTeribHbIe
MOMEHTbI BPEMEHMN

Mpunoxenne N 9

K METOAMKE onpeaeneHnst pacyeTHbIX
BEITMYMH NOXapHOro pucka B 3aaHusix,
COOPYXXEHMSAX U MOXKapHbIX OTCEKax
pasnU4YHbIX KNaccoB OYHKLNOHANbHON
NnoXKapHoW OMacHOCTU, YTBEPXKAEHHON
npukaszom MYC Poccun
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] 3HAYEHWSI MOKA3ATENE
MOXXAPHOM OMACHOCTM TUMOBOW FOPIOYEN HATPY3KM B MOMELLEHUSIX

Tabnuya 9.1
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Bupg nomelenns Huswaa |[Obimoobpas| YaenbHas | JluHenHas | YaenbHbIn BblaeneHne TOKCUYHbIX MPOAYKTOB
TennoTa ytoLas MaccoBasi | CKOpPOCTb pacxon ropeHust, Kr/kr
cropaHusi, | cnocoBHOCT | CKOPOCTb | pacnpocTpa | kucrnopoaa,
Mx/kr b, HN - M?/kr | BbIropaHus, HEeHusA Kr/kr CO2 (6{0) HCI
kr/(M?-c) nrnameHu,
m/c

»Xunble nomelleHns
rOCTUHUL, OOLLEXUTUI U 13,800 270 0,0145 0,0045 1,0300 0,20300 0,0022 0,01400
Tak panee
Cronosas, 3an 13800 82 0,0145 0,0045 1,4370 1,28500 0,0022 0,00600
pecTtopaHa 1 Tak fanee
3an Teatpa,
KnHoTeaTpa, knyba, 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 0,01400
uupka u T.4.
rapaepobbl 16,700 61 0,025 0,007 2,56 0,88 0,063 0
;Sf:;‘;””*a bubnmotex, | 14 509 49,50 0,01100 0,008 1,1540 1,10870 | 0,09740 0
My3sewn, BbICTaBKM 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 0,01400
MoacobHbIe 1 BbiToBbIE | 1 (1), 53,00 0,01290 | 0,00420 1,1610 0,64200 | 0,03170 0
nomeLleHns
AOMUHUCTPATUBHbIE
nomMeLLeHunsi, ydebHble
Kniacck! Wkor, BY 308, 14,000 47,70 0,01370 0,0045 1,3690 1,47800 | 0,03000 | 0,00580
KabWHEeTbI NOMNMUKINHWK,
nanaTbl 6onbHUL, K
cTaunoHapoB
MarasuHbl 15,800 270 0,015 0,0055 1,25 0,85 0,043 0,023
3an Bok3ana 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 0,01400
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CTOAHKN NETKoBLIX 31,700 487 0,023 0,0068 2,64 1,3 0,097 0,011
aBTOoMOOUnNeEn

CTOﬂHKI/l nerkoBbIX

asToMoBune ¢ 31,700 487 0,023 0,0136 2,64 1,3 0,097 0,011
[ABYXYPOBHEBbIM

XpaHeHI/IeM

CTtaguoHsbl 26,4 78 0,004 0,004 2,09 1,8 0,127 0
CnopTaans| 16,7 61 0,024 0,0045 2,56 0,88 0,063 0
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Mpunoxenue N 10

K MeToguKe onpeaeneHns pacyeTHbIX
BEMWYUH NOXAPHOro pucka B 34aHUsX,
COOPYXXEHUSIX U NOXapHbIX OTcekax
pasnuyHbIX KnaccoB yHKLMOHaNbHOM
NoXapHoW ONacHOCTU, YTBEMKAEHHON
npukaszom MYC Poccum

oT 14.11.2022 N 1140

NnoPAOOK
NMPOBEAEHUA PACYETA BENMWYUHBI MTHONBUAOYAJIbHOIO NMOXAPHOIO PUCKA
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Mpunoxenne N 11

K MeToguKe onpeaeneHns pacyeTHbIX
BEMUYUH NOXAPHOTO pucka B 3aaHUsX,
COOPYXXEHUSIX U NOXapHbIX OTceKax
pasnuyHbIX KnaccoB YHKLMOHaNbHOM
NoXapHoW ONacHOCTU, YTBEMKAEHHON
npukazom MYC Poccun

oT 14.11.2022 N 1140

OLIEHKA
BPEMEHU CPABATbIBAHUS CACTEMbI MOXXAPHOW CUTHATTU3ALIMA
N ABTOMATUYECKUX YCTAHOBOK NMOXAPOTYLUEHUA

1. Bpemsa OOCTWXEHUS NMOPOroBOro 3Ha4YeHUs napameTpoM, BO3AEVCTBYIOMM Ha MOXapHbIA U3BellaTenb,
onpegensieTcsl kKak BpeMsi NMOSIBIIEHMS HA BbICOTE pa3MeLLEHUsI NOXapHbIX N3BeLlaTenen obnactu ¢ apdekTMBHbIM
AnameTpomMm, NpeBbIalWUM MakcumMansHoe onpegeneHHoe HOPMaTUBHBIMU JOKYMEHTaMu pacCTosiHUE Mexay
noXapHbiMW U3BELLATENSAMWU, B KaXKAOW TOYKE KOTOPOM 3HA4YeHWe BO3AENCTBYIOLLErOo napamMeTpa npeBbillaeT
noporosoe. [Npn aToM apdhekTUBHLIN AnameTp onpegenseTcsa no popmyne:

roe F - nnowaab o6nactu, B Kaxaon TOYKe KOTOPOM 3HauyeHue BO3AEWCTBYIOLLEro napameTpa npesbilaeTt
MoporoBoe.

[1na nomeLlueHnn, B KOTOPbIX AOMYCKAeTCHa yCTaHaBNMBaTb OAUH MNOXapPHbIA M3BeLlaTenb, nNnowaab 4aHHON
obnacTtu gomKkHa COOTBETCTBOBATL NIIOLLLAAN NMOMELLIEHUS.

2. Ons onpegeneHnss BPeMEHW OOCTUXKEHMSI MOPOrOBOrO 3HAYEHWs! MOMEBbIM METOAOM UCMOSb3YHTCS
3HaYeHWs1 NnapamMeTpoB, NoMy4YeHHbIe B pe3ynbTaTe pacyeTa.

3. MNpu nMcnonb3oBaHMM MHTErpanbHOM M 30HHOW MOAENWU MpU pasMeLLeHMM NOXapHbIX M3BellaTenen Ha

— — p
MOTOMKe B MOMELLEHNM O4ara roxapa AMs O4aroB C MOLHOCTbIo TenmnosbiaeneHnss Q = WQ, = o - t¥ gpems
OOCTVXKEHUSI MOPOroBOro 3Ha4YEHUst AonyckaeTcs onpeensTs no dopmMynam:

- Ana MakcuMalnbHbIX TENJTOBbIX MNOXapHbIX napeLLartenen:

/ p+3 p+3
2 2p
y 3
o [T, o) 1 2
Loy = e +1,3 , (TT11.1)
2,04A% L¢3
g

- Angd ToOYe4HbIX AbIMOBbIX OMTUKO-3JTEKTPOHHBLIX MOXapHbIX naBeLLaTenen:
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p+3 p+3
2 2
y2! H% L A p +3
obiM  — "op (2H) pT
oo = Y +t,2 |, (M1L2)
2,04A3 =" g3
n<,

roe Bpems npuxona opoHTa NpoayKTOB ropeHust top onpeaenseTcs no hopmMyre:

3
H4 % L E p+3

p+3. 0,48+13( = “IU L)

¢p = 3

A «a
roe L - makcumanbHOe OO0MyCTUMOE pacCTOsiHME MexXay MoXapHbiMU u3Bellatensmu (NpMHUMaeTcs B
COOTBETCTBMM C HOPMATUBHLIMU JOKYMEHTaMM), M;
H - BbicOTa nomeLleHns, Mm;

A:L

- pasmepHbIii komnnekc, M4/(kOx-c?);
Cro 0P

To - HayanbHas TemnepaTypa Bo3ayxa B nometleHuu, K;

Thop - MOPOroBOE 3Ha4YeHWe Temnepatypsl, K;

A - paamepHblit koadhuLmeHT, (KBT/cP).

MapameTtpbl & 1 p ans Hanbonee TUNMYHBLIX CLEHAPUEB NoXapa MMEeT 3HaYeHs:

ANs BEPTUKANbHOW WM rOpU3OHTanbHOW MOBEPXHOCTU FOpeHUst B BUAE NPSIMOYrOfibHMKA, O4HA U3 CTOPOH

KOTOPOro YyBenuuMBaeTCsi B [BYX HanpaBfeHusiXx 3a CYeT pacrnpoCTpaHeHUs nnameHun  (NMHelHoe
pacrnpocTpaHeHue nrameHn):

a=y, 2vbQ, p=1,

rae b - nepneHanKynspHbIA K HaNpaBnieHUo ABUXKEHUS MaMeHN pasmep 30HbI FTOPEHUS], M.

ANsi KPYrOBOrO PACMpOCTPaHeH!s! noxapa:
— 2 —
a=y, avQ, p=2

4. lMpn Mcnonb30BaHMN M3BELLATENEN MIaMeHn BpeMsi OOCTMXKEHUS MOPOroBOr0 3HAYEHWS OOMyCKaeTCs
npuHuMmaTh pasHbiM 30 C.

5. MoporoBble 3Ha4YeHVs1 NapamMeTPOB, BO3OEWCTBYIOLIMX Ha NoXapHbIe U3BelLaTeny, creayeT npuHUMaTh B
COOTBETCTBUN C TEXHUYECKOW AOKyMeHTaumen. [Mpu OTCYTCTBUM [OaHHbIX MOPOrOBble 3HAYEHWUs AOMycKaeTcs
NPUHUMATL PaBHbLIMU:

aona  ToYe4dHbIX AObIMOBbIX ONTUKO-3JTEKTPOHHLIX MOXaPHbIX n3Bewlatenen: ontudeckass MNOTHOCTb

Mo = 0,2 16/m = 0,023 Hru/m -
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ANA MakcuMarbHbIX TENNOBBLIX NOXAapHLIX U3BellaTenen: Temnepatypa Tnop MPUHUMAETCA B COOTBETCTBUN C
TpeboBaHMSAMM HOPMATUBHbLIX LOKYMEHTOB B 3aBMCMMOCTU OT Kracca noxapHoro maselyatensi. Mpu oTcyTcTBMM
JaHHbIX O Kracce nNoXapHoro mseeliatensd NPUHUMAETCS PaBHOM 3HAYeHWo, MpeBbIWaroLweMy MakcuManbHO
BO3MOXHYIO B Te4eHue roga temnepartypy B nomereHumn Ha 20 °C;

ans guddpepeHumanbHbIX TEMMOBLIX MNOXaPHLIX WM3BELLATENen: CKOpOCTb U3MeHeHus Temnepatypbl 10
°C/MUH;

ana MaKcmmanbHo-,qua(bepeHumaanblx TEeNNOBbIX NOXapHbIX naselLatenemn BpeMA  OOCTUXKEeHUA
NnoporoBoro 3Ha4veHua onpependeTca no nepesoMy u3 BpeMeH And MakCcumalribHOro u ,D,M(bd)epeHumaanoro
n3pellartens,

Ona AbIMOBbIX acnnpaulUOHHbIX NOXXapPHbIX n3selLaTenemn:

knacca A My = 0,035 J16/m -

knacca B Mo, = 0,088 J16/m -
knacca C Mo, = 0,2 J16/m = 0,023 Hu/m

Ona n3Bewatenen ra3oBbIx No KoHUeHTpauun CO: obbemMHas koHueHTpauna CO 100 ppm;

ana cnpuHknepHbix AYT1, BbINONHSAIOWMX QYHKUMIO CUCTEMbI MOXaPHOW CUrHanusauun: npUHUMaeTCs
paBHOW 3HaYeHWIO, NPEBbILLALLEMY MakCUManbHO BO3MOXHYO B TeHeHUe roga Temnepartypy B nomelLeHnm Ha 30
°C

Mpn ncnonb3oBaHMM NMNMHENHbBIX ObIMOBBLIX MOXaPHbIX U3BELLATENEeN, pacnorioXeHne KoTopbiX N3BECTHO (Ha
OCHOBaHUWN MPOEKTHbIX AaHHbIX MU (DAKTUYECKOro PacMoNOXEHNs), AONyckaeTcs MpPOBOAWUTL WHTErpUpoBaHMEe
ONTMYECKON NMOTHOCTU AbIMa BAOMb MYTW Nyva U ONpeaensTb BPEMS AOCTMXKEHUS MOPOrOBOro 3HAYEHUS NyTeM
CpaBHEHMS C MOPOroBbIM 3HayeHnem 5,2 [16.

Mpu OTCyTCTBUM [aHHLIX O TWME MNOXapHbIX M3BELlaTenen pacdeT crnegyet MNpoBOAUTb UCXoOs U3
060opynoBaHNSl MOMELLEHUST TOYEYHbIMW ObIMOBBIMU OMTMKO-3NEKTPOHHLIMK MOXapPHBIMK - M3BeLaTensamu, 3a
WCKMIOYEHNEM TMOMELLEHWNIA, KOTOpble B COOTBETCTBMM C YCIMOBUSIMW 3KCMfyaTauum He MoryT ObiTb MMM
obopynoBaHbl (aBTOCTOSIHKM, KyXHM M Tak ganee). B nocnegHem crniydyae pacyet crnegyeT MpoBOAUTL Ans
MaKCMMarbHbIX TENMoBbIX M3BewaTtenei. MNpu 3TOM, ecnv BNOCNeACTBAM NPesycMaTpuBalOTCA MHble TUMbl
NnoXapHbIX U3BELLATENEN, pacyeT crieqyeT NPOBECTN NOBTOPHO.

obn
6. Bpemsa 3agepxku, CBSA3aHHOE C MHEPLMOHHOCTbIO CUCTEMbl OBHapyXXeHusa noxkapa tune,m, JonyckaeTtcsi
npuHUMaTh pasHbIM 20 C.

Mpn ncnonb3oBaHUM ObIMOBbLIX acMUPaLMOHHBIX M3BELLATENEN K BPEMEHU 3adepXku crieayeT [obaensTb
BpeEMS  TPaHCMOPTMPOBaHWS npobbl BO3gyxa OT MakcumanbHO ydaneHHoro oT  6roka 06paboTku
ObIMOBCAaCbIBaOLLEro OTBEPCTUS OO0 TEXHUYECKUX CpeAcTB OOHapyxeHust abiMa. Mpu oTcyTcTBUM MHpopMaLuum
yKasaHHOe BpeMsl 40onycKaeTcsl NpMHMMaTh PaBHbIM:

ansi n3sewartenen knacca A - 60 c;
ansi n3sewatenen knacca B - 90 c;

ansi n3sewatenen knacca C - 120 c.

. . oon
7. B cnyyae ncnonb3oBaHus crnipuyHknepHon AYIT B KayecTBe CUCTEMbI MOXapHOW curHanusaumm tlmepl,
JonyckaeTcs NnpMHMMaTh paBHbiM 180 c.
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Mpy HanuuMm AaHHbIX O KO3h(PULUMEHTE TennoBOM WMHEPLIMOHHOCTU opocuTenen cnpuHknepHon AYIIT,

pacnosioXXeHne KOoTOopbIX VI%B&CTHO (Ha OCHOBaHMUM MPOEKTHbLIX AaHHbIX WA d)aKTVI‘-IeCKOFO paCI'IOJ'IO)KeHVIﬂ),
unepy
nonyckaetTca onpenendatb nyTemMm pacyeta BpeMeHu nporpesa TEepMOYYBCTBUTEINIBHOIO 3remMeHTa Ao

TemMnepaTypbl, COOTBETCTBYIOLLEN Nopory cpabaTbiBaHUs], C MICMOMb30BaHNEM YpPaBHEHUS:

u

(T-T)

=
~fe

roe Tu - TemnepaTypa TepMOYYBCTBUTENBHOMO aneMeHTa, K;
U - CKOPOCTb ra3oBoW cpefpl, M/C;

Ku - KO3(PULMEHT NHEPLMOHHOCTN;

t - Bpewms, c.

. t = t + tAYHT + tAYHT
8. Bpems cpabatbiBaHus cnpuHknepHon AYT1 cnegyeTt npyHumMath paBHbiM yyir 1op unepy sadeporc”

AVIT 06H
Mpn atom tunepu NpYHUMaTb PaBHbIM tu,,epu. Bpemsa 3agepxkv nogaum OrHeTyllallero coctaBa onpegensercs
anroputMoM paboTsl AYTI.
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