MPNKA3 14.11.2022 N1140 METOAMKW ONPEAENEHNA PACHETHbBIX BEJTIMYNH MOXKAPHOIO PUCKA 3OAHUAX
COOPYXEHNAX MOXAPHbIX OTCEKAX PA3/I...

3apeructpmposaHo B MuHtocte Poccum 20 mapTta 2023 . N 72633

MWHWUCTEPCTBO POCCUMCKOWN GEAEPALIMM NO OENAM FPAXKOAHCKOM
OBOPOHbI, YPE3BbIYANHbBIM CUTYALUAM U NIUKBUOALNU
NOCNEACTBUINA CTUXUNHbLIX BEACTBUN

MNPUKA3
ot 14 HoAbpa 2022 r. N 1140

OB YTBEPXKAEHUN METOAUKU
ONPEAENEHUA PACYHETHbIX BE/IMYUH NMOXKAPHOIO PUCKA B 3AAHUAX,
COOPYXKEHUAX U NMOKAPHBLIX OTCEKAX PA3/ZIUYHbIX KN1ACCOB
®YHKLUNOHANBLHOW NOXXAPHOM ONACHOCTH

B cooTBeTcTBUM NyHKTOM 3 [paBun nNpoBeAeHUA pacyeTOB MO OLLEHKE MOXKApHOr0 PUCKA, YTBEPXKAEHHbIX
nocraHosnexnnem lMNpasutenbcrsa Poccuiickoit depepaumm ot 22 niona 2020 r. N 10841, npukasbisato:

1. YTBepauTb 1 BBECTM B Aelcteue ¢ 1 ceHTabpa 2023 r. npunaraemyo MeToguKy onpeneneHuns pacyeTHbIX
BE/IMYMH MOXKAPHOIO PUCKa B 34aHMAX, COOPYKEHMAX M NMOMKAPHbLIX OTCEKAX PA3NMYHbIX Knaccos GyHKLMOHANbHOM
NOXapHOM OMacHOCTH.

2. Mpwu3HaTb yTpaTUBWKMKM cuay npukasbl MYC Poccum ¢ 1 ceHTabpa 2023 r.:

oT 30 mtoHs 2009 r. N 382 "O6 yTBEPKAEHUN METOAMKN ONPEeLeNeHNsA PacYeTHbIX BEIMUYNH MOMKAPHOIo PUCKa B
37 aHUAX, COOPYKEHUAX N CTPOEHUAX Pa3/IMYHbIX KNaccoB GYHKLMOHANbHOM NOXKapHOoM onacHocTK" (3apernctpuposaH
MuHKUcTepcTBOM HOCTULMK Poccuitickoli epepaumm 6 aBrycta 2009 r., pernctpaumoHHbiii N 14486);

oT 12 pekabps 2011 r. N 749 "O BHECEHWW WU3MEHEHWI B METOAWKY onpeneneHuna PacyeTHbIX BeNYMH
MOXapPHOrO PUCKA B 343HUAX, COOPYKEHUAX W CTPOEHMAX PA3/MYHBIX KNACCOB OGYHKLMOHANbHOW MNOMKAPHOM
ONacHOCTK, yTBepPXKAeHHY npukasom MYC Poccum ot 30.06.2009 N 382" (3apeructpuposaH MUHUCTEPCTBOM
tocTmumm Poccuiickoit depepaumm 30 gekabps 2011 r., perncTpaumoHHbii N 22871);

oT 2 pekabpa 2015 r. N 632 "O BHeceHMM M3meHeHMN B npukas MYC Poccum ot 30.06.2009 N 382"
(3apeructpuposaH MuHucTepcTBom toctummn Poccuninickon ®epepaunn 30 aekabpa 2015 r., perucTpaunoHHbiii N
40386).

MuHucTp
A.B.KYPEHKOB

1 CobpaHue 3akoHogaTenbcTsa Poccuiickoin ®epgepaunm, 2020, N 30, cT. 4940.



YTBEpKAEHO
npukaszom MYC Poccum
o071 14.11.2022 N 1140

METOAUKA
ONPEAENEHUA PACHETHbIX BETU4YUH NOXAPHOIO PUCKA B 34AHUAX,
COOPYXKEHUAX U MOKAPHBLIX OTCEKAX PA3J/IUYHbIX KN1ACCOB
®YHKLUMOHANBHOM NOXAPHOW ONACHOCTU

I. O6wue nonoxkeHma

1. MeToavKa onpeaesieHnn PacyeTHbIX BEJUYMH MOMKAPHOIrO PUCKA B 343HMAX, COOPYKEHUAX U MOXKaAPHbIX
OTCEeKax Pas/IMYHbIX KnaccoB GpyHKLUMOHANbHOM NOXKapHOM onacHocTK (aanee - MeTogmMKa) ycTaHaBAMBaAET NOpALOK
onpeaeneHna pacieTHbIX BEJIMYMH MOXKAPHOT0 PUCKA B 343aHMAX, COOPYKEHMAX U MOMKAPHbIX OTCEKaX (Aanee - 34aHue)
KnaccoB QYHKLMOHaNAbHOW MoxapHoi onacHoctn ®1 - d4, knacca P5 - B YacTU CTOAHOK NIErKOBbIX aBToOMo6uAel (B
TOM 4YWUCAEe OTAENbHO CTOAWMX) 6e3 TeXHMYECKOro O6CAYXKMBAHMA M PEMOHTA, a TaKXKe MOMeLLeHUin Knacca
dYHKUMOHaNbHOM NoXapHoi onacHocTn ®5 (3a UCKAOYEHMEM NOMELLEHWNI KaTeropuii A n b no B3pbiBonoxkapHoOW 1
NoXapHOM OMACHOCTU), BXOAALLMX B COCTAB 34aHMMN KNaccoB PyHKUMOHAIbHOM NoXKapHOM onacHoctn 1 - d4,

Knacc ¢yHKUMOHANLHOM MNOXKapHOWM OMAacHOCTM 34aHWUM onpeaenseTrcd B COOTBETCTBMM CO cTaTbel 32
depepanbHoro 3akoHa oT 22 uions 2008 r. N 123-d3 "TexHUYECKUIt pernameHT o TpeboBaHMAX MOXKaPHOM
6esonacHocTn" 2 (ganee - depepanbHbili 3akoH N 123-33),

2. OnpeseneHve pacyeTHbIX BEJIMYMH MOXKAPHOI0 PUCKA MOXKET OCYLLECTBAATLCA A/1A OTAE/IbHbIX YacTen 34aHNI
npu o4HOBPEMEHHOM BbINOJHEHUN CNEAYIOWMX YCNOBUIA:

4YaCTb 34aHWA BblaeNeHa T[NyXnmMmum nNpPpOoTUBONOXKAPHbIMKU Nperpagamm B COOTBETCTBUU C Tpe6OBaHVIFIMM
HOPMATUBHbIX AOKYMEHTOB NO nomapHoﬁ 6e3OI'IaCHOCTM,‘

nyTV 3BaKyaLMu U3 YKa3saHHOW YacTu 34aHUA 060Cco6aeHbl OT NyTel 3BaKyaunmn us Apyrux yacrtei 3gaHua (He
MMEIOT 06LLMX Y4ACTKOB).

3. OnpeaeneHne pacyeTHbIX Be/IMYMH MOXKaPHOro PUCKa OCYLLECTBAAETCA HAa OCHOBaHWUMU:

a) aHa/IM3a NoXKapHOM ONacHOCTU 34aHUI;

6) onpeaeneHns 4acToTbl BO3SHMKHOBEHMSA NOXKapa (4YacToTbl peannsaLmu NnosKapoonacHbIX CUTYauUuii);
B) NOCTPOEHMA noselt onacHbix GpakTOPOB No¥Kapa A5 Pa3iNYHbIX CLLeHapMeB ero passuTus;

r) OLEHKM NOCNeACTBUIN BO3AEMCTBUA ONacHbIX GaKTOPOB MOXapa Ha Aoaen ANA Pas/INYHbIX CLEHapUeB ero
pa3BuUTUA;

[) yyeTa cocTaBa cucTeMbl obecrneyeHnn NoxKapHoi 6e3onacHOCT 3aaHUNA.

4. OnpepeneHve pacyeTHOM Be/IMUMHbBI MOMKAPHOFO PMCKA 3aK/OYaeTCA B pacyeTe WHAMBUAYANbHOIO
MOXKapHOro pucKa ANa NtoAel, Haxo4AwmMXca B 34aHUN. YNCAEHHbIM BblparkKeHMeM UHAMBUAYANbHOTO MOXapHOro
PUCKa ABNSETCA YacToTa BO3AENCTBMUA OMnacHbIX $aKTOpOB MorKapa (ganee - OPI) Ha yenoBeKa, HaxoaAllerocsa B
3aaHun. ODI1, yymTbiBaembie NPU NPOBEAEHMM pacyeTa, NpMBeaeHbl B npuaoxeHnn N 1 kK Metoauke.

5. Yactota Bosgeicteua OOl onpegensetca ANA MNOXKAPOOMACHOW CUTyaumK, KOTopasa XapaKTepusyercs
Hanbo/bLIe ONaCHOCTbIO A1 XU3HU U 340P0BbA N0LEN, HAXOAAWMXCA B 34aHUN.

6. OnpeneneHne pacyeTHbIX BE/IMYMH MOXKAPHOrO PUCKA MOXKET NPOBOAUTLCA ANA NMOATBEPXKAEHMA YC/I0BUA
COOTBETCTBMA 0OBbEKTa 3aWmMTbl TpeboBaHMAM MoXKapHOM 6e3onacHOCTU, NPeAyCMOTPEHHOro NMyHKTom 2 4yactm 1
ctatbn 6 ®PepepanvHoro 3akoHa N 123-®33, npu HeBbINONHEHWM TPebOoBaHWI HOPMATMBHbLIX [JOKYMEHTOB MO

2 CobpaHue 3akoHoaaTenbcTea Poccuiickoin ®epepaumm, 2008, N 30, cT. 3579; 2022, N 29, cT. 5243.
3 CobpaHue 3akoHodaTenbcTBa Poccuiickon ®epepaumm, 2008, N 30, cT. 3579; 2022, N 29, cT. 5243.
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noKapHoi 6e30nacHoOCTH, yunTbiBaembix MeTOAMKOW, a TaKKe ANs NoaTBepKAeHUA 3GDEKTUBHOCTU MePONPUATUIA,
pa3paboTaHHbIX (pa3pabaTbiBaembix) B pamKax crneumanbHbIX TEXHUYECKUX YCA0BUIN MAN KOMMAEKCa HeoBX0aMMbIX
NH}KEHEPHO-TEXHUYECKUX M OPraHM3aLMOHHbBIX MEPONPUATMIA Mo obecneyeHunio NosKapHoi 6esonacHoOCTy.

7. 0nAa u,eneﬁ MeToaMKKN NCNoNb3yIOTCA OCHOBHbIE NOHATUA, YCTAHOBJIEHHbIE CTaTbein 2 <De,u,epaanoro 3aKOHa
N 123-03%

Il. OCHOBHbIE pac4yeTHbleé 3aBUCUMOCTU

8. MHAMBMAYaNbHbIN NOMKAPHbI PUCK OTBEYaEeT TpebyemMomy, ecnu:

R S Ruopm’ (1)

rae Ruopw - HOPMATUBHOE 3HaUYEHNE MHANBUAYANbHOTO NOXAPHOrO PUCKA, Ruopw = 10 roa’l;
R - pacyeTHas BeAMUYMHA MHAMBUAYANbHOTO NOXKAPHOIo pUcKa.

9. UHAMBMAYaNbHbIN NOXKAPHBIA PUCK ONpesenseTcs Kak MaKCMMaibHOEe 3HAYEeHWe NMOXKAPHOTO PUCKA U3 BCEX
PacCMOTPEHHbIX B pacyeTe CLieHapueB noxapa:

R = max {Rl, .., Ri, ..., RK}, (2)

roe Ri - pacyeTHan BeNIMYMHA MHANBUAYANbHOTO NOXAPHOIo PUCKA NPU peannsalmm i-ro cLLeHapma noxapa;
K - KoNn4YecTBo cLeHapueB, PaCCMOTPEHHbIX NPU pacyeTe BeINYMHbI NOXKAapHOro p1cKa.

10. CueHapuii noxapa npeacrasnseTt coboii BapuaHT pPasBUTMA MoXKapa C YYEeTOM MNPUHATOrO MecTa
BO3HMKHOBEHMA WM XapaKTepa ero passutua. CueHapuit noxkapa onpegensercd Ha OCHoBe AaHHbIX 06 06bemHo-
NIaHNPOBOYHbIX PELIEHUSAX, O Pa3MELLEHMM FOploYei Harpy3Ku U loael B 34aHUN.

Mpu pacyeTe paccMaTpmMBalOTCA CLLEHAPWUM MOXKapa, NPU KOTOPbIX Peanu3yloTca Hauxyglue ycnosua Ons
obecneyeHna 6esonacHoOCTM ntogei. B KauecTse CLUeHapUEB C HAUXYALWMMK YCAOBUAMM MOXKapa pPaccmaTpmBatoTca
CUEHAPWK, XapaKTepusyemble Hanbosee 3aTPYAHEHHBIMU YCNOBUAMM 3BaKyauun atoaen n (unm) Hambonee BbICOKOW
AVNHAMMKOM HapacTaHma O,

11. Eciv pacyeT Be/IMUMHbI MOXKapPHOro pUcKka NPoBOANUTCA A/1A NOATBEPXKAEHMA YC/I0BUA COOTBETCTBUA 0ObeKTa
3alMTbl TpeboBaHMAM MoXapHoW 6e30nacHOCTM, NPeayCMOTPEHHOIO MyHKTOM 2 Yyactn 1 ctatbn 6 PegepanbHoro
3akoHa N 123-®3, npu HeBbiNOAHEHMM TpeboBaHWI HOPMATUBHbLIX OAOKYMEHTOB MO MOXKapHOW 6e3onacHocTH,
yunTbiBaeMblXx MeTOAMKOW, pPacCMaTPMBAlOTCA CLEHApUM TMOXKapa, Y4YyuTbiBalOWME BAUAHME TpeboBaHMM
HOPMaTMBHbIX LLOKYMEHTOB MO MOXKapHOM 6e30MacHOCTU KOTOPbIE HE BbIMOHAOTCA, B TOM YMUCe CLLeHapuun noxapa
B COOTBETCTBYHOLLMX MOMELLEHUAX N YacTAX 34aHNNA.

12. Ecau pacyeT Be/IMUMHbI NOXKAPHOro pMcKa NpoBoAMTCA ANA NoATBEPKAEHUA 3OOEKTUBHOCTM MepPONpPUATUNA,
pa3paboTaHHbIX (pa3pabaTbiBaeMbix) B pamKax crnieumanbHblX TEXHUYECKMX YCAOBUIA UM KOMMNAEKca HeobX0oaAnMbIX
WHXEHEPHO-TEXHUYECKMX W OPraHM3auMOHHbIX MeponpuATU no obecneyeHUto MOXKapHOM 6Ge3onacHocCTH,
paccmMaTpUBalOTCA CL,EHapUM NoXKapa, NPU KOTOPbIX Y4UTbIBAIOTCA MapaMeTpbl U XapaKTEPUCTUKN 34aHUI, CBA3AHHbIE
C YKa3aHHbIMM MepOonpUATUAMM.

13. Kpome BbllWweyKa3aHHbIX CueHapueB B 3aBMCMMOCTU OT ocobeHHocTel 340aHNA MOTYT OONONHUTENBbHO
paccmaTpmnBaTbCA CUEHAPUN NOXKapa:

B NOMELLEHMAX, XapaKTEPU3YIOLIMXCA MPUCYTCTBMEM HanbOobLLEro KOMYecTsa filoaen;

B CMCTEemMax MOMELLEHUIN, B KOTOPbIX U3-3a pacnpocTpaHeHns OPI Bo3MOKHO bbicTpoe 6/10KMpoBaHUE NyTen
3BaKyalUuMn (KOpMA0pPOB, 3BaKyaLIMOHHbIX BbIXOA0B 1 TaK ganee). [py 3TOM oyar nokapa, Kak npaBuso, BbibupaeTca B

4 CobpaHue 3akoHomaTenbcTBa Poccuiickon ®epepaumm, 2008, N 30, cT. 3579; 2022, N 29, cT. 5243.
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nomelleHnn manoro obbema B6AU3N OT OAHOrO M3 3BaKyaUMOHHbIX BbIXOA40B NMB60 B nomeweHun ¢ bonblimm
KOJIMYECTBOM rOpHOYen HarpysKku, XxapakTepusyloLLLenca BbICOKOM CKOPOCTbIO PacnpoCTPaHeHUA NaameHu;

conpoBoaatolmecs pacnpoctpaHeHem OP yepes obblYHbIE IECTHUYHbIE KNETKYU;
B MOMELLEHUAX U CUCTEMAX MOMELLEHNN ATPUYMHOFO TMNA;

B CUCTEMAX MOMELLEHMIA, B KOTOPbIX WM3-3a HEAOCTAaTOYHOM MPOMYCKHOW CNOCOBHOCTU NyTel 3BaKyauuu
BO3MOXHO BO3HWKHOBEHWE NPOAOIKUTENbHBIX CKOMNJIEHMI NOACKUX MOTOKOB.

B cnydasax, Korga nepeynmcineHHble TUMbl CUEeHapueB He OTPaXKaroT BCexX ocobeHHocCTel 34aHNA, BO3MOXHO
PacCMOTpeEHNE UHbLIX CLLEHAPUEB NOoXKapa.

B nomeleHnn, nmetowem aga M 60see 3BaKyaLMOHHbIX BbIxOAa, odar noxapa ciaefyeT pasmelats 86au3n
BbIX0Za, UMetoLLero HanboAbLLy NPOMNYCKHYIO CNOCOBHOCTb. MpW 3TOM AaHHbIN BbIXO4 cuMTaeTcs 610KMPOBaAHHbIM
C NepBbIX CEKYHA, NOXKapa U Npu onpeaeseHMM PacieTHOro BpeMEHM 3BaKyaL MM He y4UTbIBaEeTCA.

B nomeLLeHnn c ogHMM 9BakKyalMOHHbIM BbIXO40M BpeEMA 6I'IOKVIpOBaHMF| BbIX04a onpeaenAaeTca pac4eTom.

CueHapuu noxapa, He peanusyemble NPu HOPMaNbHOM PEXMME 3KCayaTaumm 343aHNA (TepakTbl, NOAMKOrK,
XpaHeHMe roptoyeit Harpysku, He NPeayCMOTPEHHOM Ha3HaYeHNeM 34aHUA U TaK Aanee), He paccMaTpuBatoTCA.

OnpeaeneHne pPacyeTHOM Be/IMUMHBbI MOXKAPHOrO PUCKA MOMKET BbIMNOMHATLCA AR OTAE/bHbIX MOMKaPHbIX
OTCEKOB, a TaKKe ANA OTAENbHbIX YacTeil 34aHUSA B COOTBETCTBUM C NYHKTOM 2 MeToauKun npu yCcnoBuM, YTO MNyTU
3BaKyaLMW M3 yKasaHHbIX MOXaApPHbIX OTCEKOB (4YacTelt 3apaHusi) 0b6ocobsieHbl OT NyTen 3BaKyauuu U3 OPYyrux
NoXapHbIX OTCEKOB (YacTeli 3aiaHuMA), TO eCTb HE UMEOT 06LIUX Y4aCTKOB.

14. PacyeTHaA Be/IMMMHA WHAMBUMAYANbHOrO MOMAPHOMO PUCKa NpU peanmsauunmn i-ro cueHapua noxapa
onpegenAaeTca Kak MakCMmMaZibHOE 3HAYeHUE NOXXAPHOrNro puUCKa U3 NONYyYEHHbIX ONA BCEX rpynn 3BakKyunpyemoro
KOHTUHIEHTA:

Ri = max {Ri,l, ey Ri,j, ey Ri,m}, (3)

rae Rij- pacyeTHan BeiMuMHa MHAMBUAYANbHOIO NOXKAPHOrO PUCKA AAA j-I FPYNMbl 3BaKYUPYEMOro KOHTUHIeHTa
npv peanusaumm i-ro cLLeHapus noxapa;

M - KOJIMYECTBO TFPymnn 3BaKyMpPyemMoro KOHTUHIEHTa, PaCCMOTPEHHbIX NPU pacyeTe i-ro cueHapua noxkapa.
Konnyectso 1 TUNbl YKa3aHHbIX rpynn onpeaenatoTca B COOTBEeTCTBMU € npunoxeHnem N 2 K Metoguke.

15. PacyeTHas Be/IYMHA MHANBUAYANLHOTO NOXKAPHOIO PUCKA ANA j-I FPyNMbl 3BaKyMPYEMOro KOHTUHIEHTa Npu
peanusaunm i-ro cLLEHapusA noxapa paccunTbiBaeTca no Gopmyne:

Rij=Qun,i* (1 - Kani) - Prp,iv (1-Psij) -
(1-Knsi), (4)

roe Qn,i - YacToTa BO3HMKHOBEHMA NOXapa B 34aHMWM B TeYeHMe rofa, Kotopaa onpenenaerca Ha OCHOBaHUMU
CTAaTUCTUYECKUX [AaHHbIX, NpUBeAEeHHbIX B npuaoxeHun N 3 kK MeTtoauke. lNpu OTCYTCTBUM CTATUCTMYECKOM
nHdopmMmaLmMKM, a TaKXKe B C/Ay4vasax, Korga OTHeCeHMe 34aHMa K OAHOMY U3 MepPevYMnCIeHHbIX
TUMOB He ABAAETCA OYEBUAHbIM, AOMYCKAETCA MPUHMMaTb Qi =4 - 102

Kan,i - KO3OPUUMEHT, yUMTbIBAIOLLMIA COOTBETCTBME YCTAaHOBOK aBTOMATUUYECKOrO NoXKapoTylueHMs (aanee - AYT)
TpeboBaHMAM HOPMATUBHbLIX AOKYMEHTOB MO MoapHoW 6e3onacHocTu. 3HayeHue napameTpa Kani NpUHUMaeTca
paBHbIM Kani = 0,9, ecivt BbinoaHAEeTCsA XoTA 6bl 04HO M3 CeAYIOLLIUX YCN0BMIA:

3aaHne obopygosaHo cuctemol AYI, cooTBeTcTBylOWEN TPeboBaHMAM HOPMATUBHbLIX [AOKYMEHTOB MO
noxkapHomn 6e3onacHocTy;

obopysoBaHue 34aHMA cuctemol AYI He Tpebyerca B COOTBETCTBUM C TpebOBaHMAMM HOPMATUBHbIX
[LOKYMEHTOB MO NOKapHoW 6e3onacHocTy;
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3bdEKTMBHOCTb CUCTEMbBI MOATBEPXKAEHA B COOTBETCTBUM C YC/IOBMEM COOTBETCTBMA 34aHMA TpeboBaHUAM
noMKapHoi 6e30MNacHOCTU, NPeAyCMOTPEHHbIM MYHKTOM 5 yacTu 1 ctatbn 6 PeaepanbHoro 3akoHa N 123-03°,

B ocTanbHbIx cnyyanx Kani ipUHUMaeTca paBHOM HYtO;
Prp,i - BEPOATHOCTb NPUCYTCTBMA 3BAKYMPYEMOTO KOHTUHIEHTA B 343aHMUM (paccmaTpMBaeMoW YacTu 34aHnA);

P,ij - BEpOATHOCTb 3BaKyauuu OAEN - rpynnbl 3BAaKyMPyemMoro KOHTMHreHTa B obwem noToke
3BaKYMPYIOLWMXCA NPU peannsalmm i-ro cueHapus noxapa;

Knsi - KO3OOULMEHT, YYMUTHIBAIOLWMIA COOTBETCTBME CUCTEMbI MPOTUBOMNOMKAPHON 3aLUMTbl, HaNpaB/ieHHON Ha
obecneyeHne 6e3onacHOl 3BaKyaLuu aoaein Npu noskape, TpeboBaHNAM HOPMAaTUBHbIX AOKYMEHTOB NO NOMKapHOM
6e3onacHoCTH.

16. BepoATHOCTb NPUCYTCTBUA 3IBAKYMPYEMOro KOHTMHrEeHTa B 34aHWM (paccmaTpuMBaemoW 4acTuM 34aHuA)
onpeaensaeTca U3 COOTHOWEHUA:

P tnp i
.= —. (5
p,1 24 ( )

rae top,i - BDEMA NPUCYTCTBUA IBAKYMPYEMOTO KOHTUHIEHTA B YaCcTW 34aHNA, PacCMaTPUBAEMOW B i-M CLLeHapum
no’Kapa B Yacax B TEYEHME CYTOK.

17. BeposaTHOCTb 3BaKyaumm aoaen P, i paccumtoiBatoT no ¢opmyne:

08 - t6ni 'tpij
0,999 - . ”,ecnntpij<0,8-t6.<t..+t . ut_.. < 6 MUH
B Wy J1,1 p,l,J H371,J CK,],_]
HD,1,j
i = 10,999, ecm t ; +t 0 < 0,8t wt, ;< 6MuH , (6)
0,000, ecmut,;; = 0,8 - ty,; wmm t_ ;> 6 MuH

roe toij - pacyeTHoe BpeMs 3BaKyauun NtoLen j-it rpynnbl 3BaKyMPyemoro KOHTUHIeHTa Npu peanmsaumm i-ro
CueHapwuAa Noxapa, MuH;

teni - BPEMSA OT Hadana noxkapa A0 6N10KMPOBaHNA 3BaKyalLMOHHbIX NyTeN B pe3ynbTaTe pacnpoCcTpaHeHUs Ha
HUx OPMN, MMeloWNX NpeaenbHO A0NYCTUMbIEe ANA NoAen 3HayeHuA (Bpema 6NOKMPOBaHUA NyTel sBaKyauumu), npu
peanu3aumm i-ro cueHapusa noxKapa, MuH;

tekij - BPEMA CYLLECTBOBAHMA CKOMAEHWI NloAeN Ha ydyacTKax nyTu (NAOTHOCTb /IIOACKOTO NOTOKAa Ha NyTax
3BaKyaumm npesblwaeT 3HadeHune 0,5 m%/m?) npu onpeaeneHnm BepoaTHOCTU 3BaKyaLMm j-i rpynnbl 3BaKyMpPyeMoro
KOHTUHIEHTA NpUY peanunsaumm i-ro cCLLeHapus noxapa, MuH;

tws,ij - BPEMSA Hayana 3BaKyauuMu - Tpynnbl 3BAaKyMPYEMOro KOHTUHTEHTa (MHTEpBan BPEMEHWU OT
BO3HMKHOBEHMA MOXKapa A0 Hayana 3BaKyalun Noaein) npu peannsalmm i-ro cLeHapua noxapa, mmH. Onpeaenserca
B cooTBeTcTBUM C NnpunoxeHnem N 4 K Metoamke;

tpij - pacyeTHoe BpemMA 3BaKyaLMu j-i Tpynnbl 3BaKyMPYeMOro KOHTMHreHTa, MuH. OnpepenseTca B
cooteeTcTBUM C NpunoxeHnem N 5 K Metoauke;

teki - BPEMA CyLL,EeCTBOBAHWA CKOMJIEHMIA Ntofel Ha yyacTKax MyTW (NIOTHOCTb JIFOACKOrO MOTOKA Ha MyTaX
3BaKyaumm npesbiluaeT 3HadeHne 0,5 M?2/m?), MuH.

BepoATHOCTb 3BaKyaumun paccymTbiBaeTcA ANA Ka)K,D,Oﬁ 13 paccmaTpunBaembixX rpynn J'IPO,D,EIZ.

5> CobpaHue 3akoHomaTenbcTBa Poccuiickoi ®epepaumm, 2008, N 30, cT. 3579; 2022, N 29, cT. 5243.
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18. MNpwu pacuete P, j NponM3BOANTCA MOAENMPOBAHME 3BaKYaLMMN BCEX HAXOAALLMXCA B 3aaHUKN ntoaei. Mpu aTom
OAMH M3 npeacTaBUTeNeN j-i rpynnbl AOXKeH OblTb pasmelleH B Hanbonee yaaneHHoON TouKe. PacyeTHoe Bpems
aBaKyauum tp;; NPUHUMAETCA PAaBHbIM PacYeTHOMY BpeMeHU 3BaKyaLmu nocaegHero npeacTaBuTens j-i rpynnol.

19. PacuyeTHoe BpemAa 3BaKyauumu nwAen tpi; M3 MNOMELLEeHMA U 343aHUIN OnpefenAeTcd Ha OCHOBe
MOZENNPOBAHMUA ABUKEHMA NOAEN A0 BbIXOAa HapyKy (MM B 6e3onacHyto 30HY) B COOTBETCTBUM C nNpunoxkeHnem N
5 Kk MeToanKe oAHUM U3 C/ieAyoLWmMX CnocoboB:

Mo YMNPOLLEHHOM aHAIMTUYECKON MOAENN ABUMKEHWUS NIOACKOro NOTOKa, NpuBeAeHHON B npunoxkeHnun N 6 K
MeToauke;

no maTemaTU4ecKoW MOLENU WHAMBUAYA/IbHO-MOTOYHOIrO ABWMKEHWUS NoAen U3 34aHUA, NPUBEAEHHOM B
npunoxkeHun N 7 K MeToauke;

No MMUTALMOHHO-CTOXaCTUYECKOM MOAENN ABUKEHUS IIOACKMX MOTOKOB, NpMUBEAEHHOM B npunoxeHun N 8 K
MeTtoauke.

Mpu onpegeneHnn pacyeTHOro BPeMeHM 3BaKyaL MM YYUTbIBAOTCS AaHHble, NpMBeAeHHbIe B npuaoKeHun N 2
K MeTogmKe, B YaCTHOCTM MPUHLUMbI COCTAB/IEHUS PACYETHOM CXeMbl 3BaKyaUuu atogei, napameTpbl ABUKEHUA
No4en PasIMYHbIX TPYNnn MOOMABHOCTU, @ TaKXKe 3HaAYeHWUs MNJIoWaAel FOPU3OHTAJIbHbIX MPOEKUMIA Pa3/IUYHbIX
KOHTUHIEHTOB N0 IeN.

20. Bpema 610KMpPOBAHUA MyTel 3BaKyaLuu te,i ONpPeaenseTca nyTeM pacyeta BpemMeHu aoctukeHus OPI
npesenbHO AONYCTUMbIX 3HAYEHWUIM HA 3BaKYaLMOHHBIX NMYTAX B Pa3/IMYHble MOMEHTbI BpeMeHMU. [NopaaoK nposeseHus
pacyeTa M OCHOBHble ypaBHEHUA MaTeMaTUUYECKOW Modenu ANA onpeneneHus BpemMeHU O/0KMpoBaHWMA nyTew
3BaKyauuMn onacHbimuM daKkTopamu noxapa npmusegeHsl B npunoxkeHnun N 1 kK Metoauke.

21. KoaddUUMEHT, yuUTbIBAIOWMI COOTBETCTBME CUCTEMbI MPOTUBOMOMKAPHOM 3alLMTbl, HaMpaBNeHHOM Ha
obecneyeHne 6e30MacHON 3BaKyaLUn loLein Npu noxape, TPe60BaHMAM HOPMATUBHbIX AOKYMEHTOB MO NOMKAPHOM
6e3onacHocty, Kn; paccumTbiBaeTca no popmyne:

Kns,i=1- (1 - Kosu,i+ Kcoys,i) *
* (1 - K06H,i * KI'I,EL3,i), (7)

roe Koswi - KO3GOUUMEHT, yYMUTHIBAIOWMIA COOTBETCTBME CUCTEMbI MOMKAPHOW CUTHanNM3aumm TpeboBaHUAM
HOPMAaTUBHbIX IOKYMEHTOB MO MO*KapHON 6e3onacHoCcTy;

Kcoys,i - KO3dDULMEHT, YUNTHIBAIOLNIA COOTBETCTBUE CUCTEMbI OMOBELLEHUA NtOAEN O NoXape U ynpaBaeHus
3BaKyaumuel ntogen, TpeboBaHMAM HOPMATUBHBIX LOKYMEHTOB MO NOXapHOM 6esonacHocTy;

Kn,q3,i - K03¢C|)VILI,MEHT, y‘-IMTbIBaI'OLLI,Mﬁ CcoOoTBETCTBMNE CUCTEMDI ﬂpOTMBOAbIMHOﬁ 3alWnTbl Tp66OBaHMﬂM
HOPMATUBHbIX AOKYMEHTOB NO r|o>+(apH017| 6e30nacHOCTH.

MNopagok oueHkn napameTpoB Kosw,i, Kcoya,i U Knps,i npueeaeH B rnase IV Metoguku.
I1l. MopAaaoK NnpoBeaeHUA pacyeTa BeIMYUHbI UHAUBUAYANIbHOIO NOXKAPHOro pUcka

22. lna npoBeAeHMs aHanAM3a MOoMKapHOM OMacHOCTUM ocyuiecTBaseTcA cOOop AaHHbIX O 34aHMM, KOTOPbIA
BK/IIOYAET:

06bEMHO-NNAHMPOBOYHbIE pelleHna U GYHKLMOHANbHOE HasHaYeHNe NOMELLLEHUI 34aHUS;
Tennopuanyeckmne XxapakTePUCTUKN OrpaxKaatoLmx KOHCTPYKLMIA;

BMA, KOJIMYECTBO M pasMelLLeHNE ropioYMX BELLECTB M MaTepuanos;

KOJIMYECTBO M MECTA BEPOSTHOIO pasmelLeHNs Nogen;

CUCTEMbI MOXAPHOM CUrHANM3aALUMKM M MOXKAPOTYLWEHUA, NPOTUBOLLIMHOM 3alMTbl, ONOBELLEHUA NIO4EN O
noape u ynpas/eHu1aA 3BakyaLmen noaen.
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23. Ha ocHoBaHuu NONYyYE€HHbIX OaHHbIX NMPOU3BOAUNTCA aHanu3 I'IO)'KE\F)HOI?I OnacHOCTU 343aHUA, NpU 3TOM
Y4UTbIBaeTCA:

BO3MOXHasA AMHaMMKa pa3BUTUA NOXKapa;
COCTaB W XapaKTEPUCTUKM CUCTEMbI MPOTUBOMOXKAPHOM 3aLLMUTHI;
BO3MOMKHble NOCNeACTBMA BO34ENCTBMA NOXKAPa Ha Nto4el.

24. AnA NOAYYEHUA WCXOAHbIX AaHHbIX, HeobXoAMMbIX ANA MNPOBeAEeHUA pPacyeToB, MNPeayCMOTPEHHbIX
MeToAauKoWn, cneayet NCNoNb30BaTh HOPMATUBHbIE AOKYMEHTbI, MPOEKTHYIO U MHYI0 IOKYMEHTAaLMIO 30aHK1A, a TaKKe
HayyHble CTaTbM, MOHOrpadun, CNpPaBOYHUKM, MeToAMYEeCKMe peKomeHZauuu, y4ebHWKM, nocobusa, matepuainsi
KOHbepeHuuit, ancceptaumm, asTopedepaTbl AUCCEPTALMM, OTYETbI O HAYYHO-UCCNEA0BATENbCKUX paboTax, OTYETbI
06 ONbITHO-KOHCTPYKTOPCKUX paboTax (aanee - cnpaBoYHbIe UCTOYHUKM MHOPMaLMK).

25. YacToTa peanmsaumnm NoxKapoonacHbIX CUTyaunii onpeaenaeTcs YacToTon BO3HMKHOBEHMA MOXKapa B 34aHUMU
B TEYEHMe KaneHaapHoro roga. Nopaaok onpeaeneHna 4actoTbl BOSHMKHOBEHMA NOXKapa B 34aHUM NPUBELEH B [/1aBe
Il MeTogmKn.

26. [lnA nocTpoeHWs nonen onacHblx GakTOpPOB NOXapa NPOBOAMTCA IKCNEPTHbIN BbIOBOP cueHapua wuam
CuEeHapueB No¥apa, NPY KOTOPbIX 0XNAAIOTCA HaUXyLLMe NOCNAeACTBUA A1 HAaXOOALWMXCA B 34aHUN 04 EN.

27. DopmynnpoBKa CLEHAPUA Pa3BUTUA MOXKapa BKAOYAET B cebs cneaytolime aTansi:
BbIOOP MecTa HaxoXKAeHMA NepBOHAYaIbHOIO 0Yara NoXKapa U 3aKOHOMEPHOCTEN ero pPasBuUTUS;

3aJaHue pacyeTHol obnact (Bblbop paccmaTpMBaemol NpU pacyeTe CUCTeMbl MOMELLEHWI, onpeaeneHue
YUYMTbIBAEMbIX MPU PaCHETE 3/IEMEHTOB BHYTPEHHEN CTPYKTYPbI MOMELLEHWNI, COCTOAHMUSA NPOEMOB);

3ajaHve NapaMeTPOB OKPYXKatoLLEN cpeabl M HauaibHbIX 3HAYEHU NapaMeTPoB BHYTPW NOMELLEHUIA.

28. B cootBeTcTBMM € npunoxkenmem N 1 K Metoauke dbopmynmpyeTca matemaTuyeckaa MoLenb Pa3BUTUA
norkapa 1 NpoBOAUTCA MOAENNPOBAHME €ro AUHAMUKMU PA3BUTUA.

29. Onpe,u,enﬂeTCﬂ BMn4, KOIMNYECTBO W pasmelleHme roprymx martepnanos, wuUcxoaa w3 AaHHbIX O
(byHKLI,VIOHaJ'IbHOM Ha3Ha4YeHUn 34aHNA Nan ero 4acTtu.

CBoWMCTBa roptoyeit Harpyskm B MOMELLEHUW O4ara MoKapa ciefyeT NPUHUMATb MO AaHHbIM, YKa3aHHbIM B
npunoxernun N 9 Kk Metogmke. Mpu 3TOM A0OMYCKAETCA UCMOb30BATb AAHHbIE SKCNEPUMEHTA/IbHbIX UCCNe0BaHNN, A
TaKKe flaHHble U3 CMPABOYHbIX MCTOYHUKOB MHPOPMALLUN.

MpY NCNO/Ib30BaHMM AaHHbIX U3 CNPABOYHbIX UCTOYHMKOB MHPOPMALMM 3HAYEHUNSA CBOMCTB (33 UCKIOYEHNEM
noTpebieHns KNCA0pPoaa) A0/IXKHbI ObITb He MeHee NpuBeAeHHbIX B Tabaunue M9.1 npunoxkennsa N 9 Kk Metoguke.

Mpu 3ToM ANs BCEX MOMELLLEHUI (32 UCKNOYEHMEM CTOAHOK JIETKOBbIX aBTOMOBUAEN, @ TaK¥Ke Y3KUX AJNHHbIX
NOMELWEHN W MOMELLEHUA C PaACnoNOXKEeHMeM Troptoyel HarpyskM B BWAE Y3KOM  MOAOCbl, ANs
KOTOPbIX NPUHUMAETCA IMHEMHOE pacnpocTpaHeHne noxapa no dopmyne (MN1.2) npunoxkenna N 1 K
MeToauKe) NPUHUMAETCS KpyroBoe pacrnpocTpaHeHne noXKapa B cootseTcTBun ¢ popmynoi (M1.1) npunoxkenma N 1
K Metoguke. [nA CTOAHOK NIETKOBbIX aBTOMOOU/IE B Ka4yeCcTBE LUMPUHbI FOPHOYEN HArPy3KU NPUHMMAETCA LWNPUHA
aBToMobuas.

30. HayanbHble CBOWMCTBA ra30BOWM cpeabl B MOMELLEHMAX NPUHMMAIOTCA COOTBETCTBYHOLLMMMU HOPMASIbHBIM
YCNOBMAM 3KCNAyaTauum ° v onpesenaioTca B COOTBETCTBMM C MPOEKTHOM [AOKyMeHTauueld u TpeboBaHMAMM
CaHUTAPHbIX HOPM W MPaBuJI.

31. CocToAHWe ABEPHbIX NMPOEMOB onpeaenderca B 3aBUCMMOCTM OT PacCMaTpPMBaeMoOro CLeHapus rnox<apa
Taknm o6pasom, 4Tobbl B COOTBETCTBUM C NYHKTOM 10 MeToAMNKM B CLeHapUK peann3oBbiBaNMCb HauxyaLlmne ycaosms

& MyHkT 11 yactn 2 ctatbi 2 GeaepanbHoro 3akoHa ot 30 gekabpa 2009 r. N 384-03 "TexHuueckuii pernameHT o 6@30MacHOCTM
30aHUI 1 coopyxeHunin" (CobpaHume 3akoHoaaTenbcTsa Poccuiickoit Pepgepaumm, 2010, N 1, cT. 5).
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Ansa obecnevyeHuns 6esonacHocTK Aoaen.

KaK npaBuio, NpMHMMalOTCA OTKPbITBIMKU ABEPU Ha NYTU 3BaKyaLMM U3 NOMELLLEHUA oYara Nnoapa, NoCKoJbKy
npu 3TomM npoucxoamut Hambonee 6bICTPOe pacnpocTpaHeHWe onacHbiXx (GaKTOpoB noKapa. [sepu B Opyrux
NoMmeLLEeHMAX, BbIXOAALWMX B KOPUAOP, NPUHUMAIOTCA 3aKPbITbIMMU.

Mpu HannumMm B 343aHUU OBbLIYHON NECTHUYUYHON KNETKU ABEepPU B NECTHMYUHYIO KAETKY (33 WUCKAYeHUeM
NPOTUBOMNOXAPHbIX) TAaKXKe NMPUHUMAIOTCA OTKPbITbIMU U PaAcCMaTPMBAETCA PacnpocTpaHeHWe onacHbIX $GaKkTopoBs
noapa Ha Apyrve 3TaxKu 3gaHus.

YyeT npoTMBONOMKAPHbIX ABeEpPel MPOU3BOAUTCA B COOTBETCTBMM C MNyHKTOM 48 MeToguKK, Npu 3TOM
O0MYyCKaeTcsa NPy NPoBeAEeHNN pacyeTa He Y4UTbIBaTb HA/IMYME OLHOM UM HECKOIbKMX MPOTUBOMOXKAPHbIX ABEPEN.

32. Ha ocHOBaHWM pe3y/nbTaTOB PacyeToB OCYLLECTB/AETCA MOCTPOEHUE Moeit onacHbiXx GakTopoB MoXapa M
onpeaenseTca 3HauyeHne spemeHn 610KNpoBaHUA nyTeit sgakyaunmn ODNN te,.

33. OugeHKa nocneacTsuii BO3AeNCTBMA onacHbIX GaKTOpPOB MoXKapa Ha oAel 3aKkaodaeTca B onpeaeneHum
BEPOATHOCTU 3BaKyaL MM Nloaei U3 3gaHns Npu noxape.

34, BeposiTHOCTb 3BaKyaLun noaen onpeaenserca no ¢opmyne (6).
35. Bpemsa Ha4vana sBakyauumn t., onpegenaerca B COOTBETCTBMMU ¢ npuaoxeHnem N 4 K Metogmke.

36. OnpegfeneHve pacyeTHOro BPEMEHM 3BaKyaLLMn Nt04e t, NPON3BOAMUTCA B COOTBETCTBMM C NpuioxeHnem N
5 K MeToguKe c nomoLlbio O4HOW M3 moaesnel, npuBeneHHbIx B npunoxeHuax NN 6 - 8 kK Metoauke. Mpu atom
napameTpbl ABUKEHUA NHOACKUX MOTOKOB NPUHMMAIOTCA B COOTBETCTBMU C npunoxeHmem N 2 K MeToauke.

37. B cooTBeTCcTBMM C rnasoi || MeToanKM NnposBoaunTCa onpeaeneHme pacieTHoON BeNMYNHbI MHAMBUAYANbHOTO

H
NnoapHOro pucka R n conoctaBieHne ee C HOPMATUBHbIM 3HAaYEHMEM WHAMBUAYANBHOIO MOXAapHOro pUCKa QB ,
YCTaHOB/IEHHbIM CTaTbel 79 deaepanbHoro 3akoHa N 123-d37,

38. Hannume cuctem obecnevyeHUss MOXKapHoOM 6€30MNacHOCTU 34aHMA Y4YUTbIBAETCA B COOTBETCTBUM C
nonoxeHnamu rnasol IV Metoanku.

39. bAoK-cxema, MANKOCTPUPYIOLWAA NOPALOK NPOBeAEHNA pacyeTa BE/IMYUHBI MHANBUAYANIbHOTO NOMKAPHOro
pucKka, npueegeHa B npunoxeHnm N 10 K MeTtoguke.

IV. Mopagok paspaboTKM AONOAHUTENbHBIX NPOTUBONOXAPHbIX MEPONPUATUIA NPU onpegeneHnumn
pacyeTHOM BeNUYMHbI UHAMBUAYANbHOIO NOXKAaPHOro pUCKa

40. B cnyyae ecnn pacyeTHas Be/IMYMHA MHAMBMAYASbHOIO MOXKAPHOIO PUCKA MPEBbIWAeT HOPMaTUBHOE
3HayeHue, B 343aHUU CneayeT NpeaycMOTPEeTb A0NOJAHUTENIbHbIE NPOTUBOMOXKAPHbIE MEPONPUATUA, HaNpaBiaeHHble
Ha obecneyeHune 6e3onacHOM 3BaKyauumn ntoael Npy NoXKape, B TOM YUCAe:

npumeHeHmne OOoNONTHUTENbHbIX 06'beMH0-I'IJ'IaHMpOBOLIHbIX peLIJeHMVI n Cpeacrs, O6eCI'Ie‘4MBalOIJ.I,MX
orpaHun4yeHune pacnpocTtpaHeHnA noxapa,

YCTPOWCTBO A0MONIHUTENbHbIX 3BaKyaLMOHHbIX NyTel, oTBevalowmx TpeboBaHMAM 6HesonacHoi 3Bakyauuu
No4eln Npu nokape;

YCTPOICTBO CMCTEM OMOBELLEHUA NIOAEN O NOXKape M ynpaBAeHns 3Bakyauuen noaein 1 NnosblleHne X TMna;
NPpUMeHeHMe CUCTEM NPOTUBOALIMHOW 3aLUMUTbI OT BO34ENCTBMA ONacHbIX GaKTOPOB NoXapa;
YCTPOWCTBO CMCTEM aBTOMAaTUUYECKOIO MOXapoTyLIEHUSR;

orpaHUYeHne KoauyecTsa Aogen B 34aHMM (Y4acTv 34aHUA, NOMELLeHMM) A0 3HayeHui, obecneynBaoLmx

7 CobpaHue 3akoHogaTenbcTsa Poccuiickolt ®epepauuum, 2008, N 30, cT. 3579; 2012, N 29, cT. 3997.
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6€e30MacHOCTb MX 3BaKyauun n3 34aHNA HapPyXKy nin B 6830I'IaCHyIO 30HY.

41. 3¢deKTUBHOCTb KaXKAOro M3 Mepeyvyuc/ieHHbIX Bbile MPOTUBOMNOMAPHbLIX MEpPOonpuUATUMIA onpeaenseTca
CTeNeHblo BAMAHUA Ha mapameTpbl t,, ten, tws, @ 4NA CUCTEM MOXKAPHOM CUFHANM3AUMM, NPOTMBOALIMHON 3aLWMThI,
ONOBEeLUEHNA N YyNPaBAEHNA 3BaKyaLLMenN N0LEN NMPU NOXKape, aBTOMATUYECKOrO NOXKapPOTYLWEHWUA - AOMNOJHUTENBHO
napametpamu Koen, Kcoys, Knas, Kan.

3HauyeHue napameTpa Kopni NpMHUMAETCs paBHbIM Kogyi = 0,8 B c/lydae, ec/iv BbINOJIHAETCA XOTA Obl 04HO U3
cneayrowmx yCnoBumn:

34aHune o6opy/:1,oaaHo cucTemomn HOH(apHOVI CUrHaansauum, COOTBeTCTByPOLLI,eﬁ TpE6OBaHVIﬂM HOPMAaTUBHbIX
AOOKYMEHTOB Mo nomapHoﬁ 6e3OI'IaCHOCTVI;

obopyaoBaHMe 34aHUA CUCTEMOM MOXKAPHOW CUTHaAAM3aUMKU He TpebyeTca B COOTBETCTBUM C TpeboBaHUAMM
HOPMATUBHbIX AOKYMEHTOB MO MO*KapHON 6e30nacHoCTy;

3$PEKTMBHOCTD CUCTEMbBI MOATBEP!KAEHA B COOTBETCTBUM C YCIOBMEM COOTBETCTBMA 34aHMA TpeboBaHMAM
noapHon 6e3onacHOCTH, NpeayCMOTPEHHbIM NYHKTOM 5 yacTn 1 ctatbm 6 PegepanbHoro 3akoHa N 123-93.

B ocTasibHbIX Cy4Yanx 3HavyeHune napameTpa Kogy,i MPUHMMAETCA PaBHbIM HY/IO0.

42. CteneHb BAWUAHMA MCNoab3yemblX B KayectBe AONOJIHUTENIbHOINO MNPOTUBOMNOXAPHOINro meponpunAaTmnAa
06'bEMHO-I'|!'IaHMpOBO‘-IHbIX DELUEHMVI n CpeacTs, O6eCI'Ie‘-|MBalOLLI,MX orpaHn4yeHmne pacnpocTpaHeHMA NnoXKapa, Ha
OVWHaMUMKY pacnpocTpaHeHUA noxkapa W 3HavyeHue napameTpa te, onpeaenaeTrca nytem nposeneHuA NoBTOPHOro
pacyeTa ts, NOCNe BHECEHUA COOTBETCTBYHOLWUX WU3MEHEHUI B cxemy O6'bEMHO-I'II'IaHMpOBOHHbIX DEUJEHMVI 30aHUA.

43. pu nNpUMeEHeHUM B Ka4yecTBE [AOMOJHUTE/IbHOrO MNPOTMBOMOMKAPHOTO MEPONPUATUSA  YCTPOMCTBA
[ONONHUTENbHbIX 3BaKyaLMOHHbIX MyTeN U BbIXOLOB C/ieayeT BbINOJHUTL MOBTOPHbBIMA pacyeT Mo OueHKe napameTpa
tp C YH4ETOM OTKOPPEKTUPOBAHHbBIX 06 BEMHO-NNAHUPOBOYHBIX PELUEHUNA.

44. TNpy NPUMEHEHUN B Ka4yecTBe AOMNOJHUTENbHOIO NPOTUBOMOXKAPHOIO MEPONPUATUSA YCTPONCTBA CUCTEMbI
OMOBELLEHUA U YNpaB/eHNUA 3BaKyaluMeln Noaen Npu noxape NosBblLEHHOro TMNa caeayeT BbiNOJIHUTL NOBTOPHbIN
pacyeT Nno oueHKe NapameTpa t, C y4eTOM BO3MOXKHOIO NepepacnpenesieHns NOTOKOB 3BAKYMPYHOLLMXCA U U3MEHEHUS
CXeMbl 3BaKyalMu B 3aBUCMMOCTM OT CLLEHapPUEB BO3HUKHOBEHWS M Pa3BUTUA MOXKapa, aropntma GyHKLMOHNPOBaAHUS
CUCTEMbI ONOBELLEHNA W YNPaBEHMA 3BaKyaLUMen nlogein npu noxape.

3HauyeHMe napameTpa Kcoys,i NpUHUMaeETCA paBHbIM Kcoysi = 0,8 B cayvae, ecan BbINoaHAETCA XO0Ta Obl 04HO U3
cnenyowmx ycaoBuii:

3gaHMe 060pyL0OBaHO CUCTEMOM OMOBeWeHMA W yhNpaB/ieHWA 3BaKyauumel lo4eld npu  noxape,
COOTBETCTBYIOWEN TPE6OBAHMAM HOPMATUBHbIX AOKYMEHTOB MO NOXKapHoOM 6e3onacHoCTY;

0bopynoBaHWeE 34aHMA CUCTEMOM ONOBELLEHUS U yNIPaBAeHMA 3BaKyauuen logen npy noxkape He TpebyeTcs B
COOTBETCTBUM C TpebOBaHMAMM HOPMATUBHBIX AOKYMEHTOB MO NOXKapHON 6e3onacHoCTy;

3$PEKTMBHOCTb CUCTEMbI MOATBEPXKAEHA B COOTBETCTBUM C YC/IOBMEM COOTBETCTBUA 34aHMA TpeboBaHMAM
noapHon 6e3onacHOCTH, NpeayCMOTPEHHbIM NYHKTOM 5 yacTn 1 ctatbn 6 PeaepanbHoro 3akoHa N 123-93.

B ocTasibHbIX Cy4anx 3HavyeHne napameTpa Kcoys i NPUHUMAETCA PaBHbIM HY/IO.

45. BanaHune cmctembl I'IpOTMBOp,bIMHOVI 3aWnTbl Ha obecneyeHune 6esonacHom 3BaKyauum /'IIO,CI,GVI Npun NoXxape
OoLeHMBaeTCcA NocpeacTBOM pacyeTa 3HaYeHUA napameTpa tg, C y4eTOM TEXHUYECKUX XapaKTEPUCTUK NPUMEHAEMOro
BEHTUNAUNOHHOTO O60py,£l,OBaHMﬂ CUCTemMbl I'IpOTI/IBO,D,bIMHOVI 3allunThI. npl/l 3TOM ANA BbINOJIHEHUA PacyeToB cieayeT
NPUMEHATL NON1IEBYHO MOAE/b.

3HayeHue napameTpa Knps,i npuHMMmaeTca paBHbiM Knpsi = 0,8 B cay4vae, ecnm BbinoAHAETCA XOTA 6bl 04HO U3
cneayrowmx yCnoBum:

3aaHne 060opyaoBaHO CUCTEMONM NPOTMBOABIMHONM 3aWMUTbl, COOTBETCTBYIOLWEN TPeboBaHUAM HOPMATUBHbIX
AOKYMEHTOB MO MOXKapHoM 6e3onacHocTy;
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obopyaoBaHMe 34aHUA CUCTEMOM MPOTUBOALIMHOM 3aWmTbl He TpebyeTcAa B COOTBETCTBMM C TpeboBaHUAMMU
HOPMAaTUBHbIX JOKYMEHTOB MO MO*KapHO 6e3onacHoCcTy;

3¢ EeKTUBHOCTb CUCTEMbI NOATBEPXKAEHA B COOTBETCTBMM C YC/OBMEM COOTBETCTBUA 34aHMA TpeboBaHMAM
noapHon 6e3onacHOCTU, NpeayCMOTPEHHbIM NMYHKTOM 5 yacTn 1 ctatbn 6 GegepanbHoro 3akoHa N 123-¢3.

B octanbHbIX CNy4aAax 3Ha4YeHune napameTpa Knﬂqg/i NMPUHNMAETCA PaBHbIM HYHO.

46. BanaHme cnctembl aBTOMATMUYECKOro NOXKapoTyLweHnsa Ha obecneyeHne 6e3onacHoM aBakyauum nrogen npu
MoKape OLEHMBAETCA MOCPEACTBOM pacyeTa 3HaYeHMA NapameTpa te, € ydeTom npuaoxeHus N 11 K MeToauke.

47. OrpaHu4YeHne KonnyecTsa Ntofei B 34aHMM (YacTu 34aHUA, NOMELLLEHMM) A0 3HaYeHUI, obecneunBatoLmx
6e30nacHOCTb MX 3BaKyalUWUW M3 34aHUA NPU NoXKape, y4UTbiBaeTcA MOCPeACcTBOM NOBTOPHOrO pacyeTa 3HauYeHus
napameTtpa t, Npu CyLLECTBYIOWMUX 06bEMHO-MIAHUPOBOYHbIX PELIEeHUAX U OTPAHUYEHHOM 3HAYEHUWU KO/MYecTBa
3BaKYMPYIOLLMXCA NPU NoXKape.

48. Mpu NpUMeHeHUM B KayecTBe A0MN0HUTENIbHOrO NPOTUBOMNOXKAPHOTO MEPONPUATUA YCTPOWCTBA Ha NyTAX
9BAKyaLMM NpPOTUBOMOKAPHbLIX ABEPei, KalUTOK B MPOTUBOMOMKAPHLIX BOPOTaX, OTKPbIBAaeMbIX B Mpouecce
3BaKyauun, cieayeT BbINOJHMTb PacyeTbl 3HAYEHWUA MOMKAPHOrO PUCKa ANA ABYX C/y4aeB COOTBETCTBYHOLLMX
OTKPbITOMY M 3aKPbITOMY MOIOMKEHUIO ABEPU M PACCUMTaTb MTOrOBOE 3HaYEHME UHANBMAYANbHOIO NOMKAPHOIo PUCKa
AN i-ro cueHapua noskapa no ¢opmyne:

_ pomkp D omKp 3aKp [ 3aKp
Ri - Pn.(). Ri + Pn.(). Ri ! (8)

OmKp .
roe ',o. = 0,3 - BepOATHOCTb HAXOXAEHUA NPOTMBOMNOXKAPHOM ABEPU B OTKPLITOM NOAOKEHUU. Npn aTOM

NPOTUBOMNOXKapHan ABePb MPMHUMAETCA OTKPbLITOM Ha BCHO LMPUHY;

3aKp o

no. =0,7-BepoATHOCTb HaXOXAEHMA NPOTUBOMNOMXKAPHON ABEPM B 3aKPbITOM MONOMKEHUW (MPOTUBOMOXKapPHas
[BeEpPb NPMHUMAETCA NAOTHO 3aKPbLITOM M onacHble GaKToOpPbI MOXKapa Yepes Hee He PacnpoCTPaHATCA).

MpY HaANYMK Ha NYTAX 3BaKyaLUU HECKOIbKMX NOC/eA0BaTeIbHO PACNO/IOKEHHbIX MPOTUBONOMXKAPHbIX ABEpel
CTPOUTCA AepeBO COObITUM C LEeNbo yYeTa Pas/INYHbIX COYETAHNI NMONOXKEHMA NPOTMBONOXKAPHbIX ABepeit. [Mpn aTom
dbopmyna (8) KOppeKTMpyeTca cOOTBeTCTBYOWMM o0bpasom. [Mpu Hanuumm Tpex M Honee nocnefoBaTeNbHO
PaCMoNOXKEHHbIX MPOTUBOMNOXKAPHbIX ABEPEN MPU pacyeTe AOMNYCKAETCA YY4MTbIBATb TO/IbKO NePBble ABe ABEPU.
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MpunoxeHne N 1

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

NOPAAOK NPOBEAEHNA PACHETA U MATEMATUYECKAA MOAE/Ib ANA ONPEAENEHUA BPEMEHU
B/IOKUPOBAHUA NYTENA 9BAKYALIUU ONACHbIMU GAKTOPAMM MOXKAPA

l. MopapoK npoBeaeHunn pacyera

MpoM3BOAUTCA IKCMEPTHbIN BbIGOP CLEHAPUA WAM CLEHapMEeB NOXKapa, NPU KOTOPbIX OXKMAAKTCA HamXyalime
NnocneacTBmA AN HaX0AAWMXCA B 34aHUM N0AEN.

dopMyNMpoBKa CLEHapWA PasBUTUA NoXKapa BKAKOYaeT B ceba cieaylolime sTanbl:
BbI6OP MecTa HaxoXAeHMA NepBOHaYaIbHOro o4Yara noapa U 3aKOHOMEPHOCTEN ero pasBuTUs;

3ajaHue pacyeTHol obnactu (Bbibop paccmaTpuMBaemon Npu pacyeTe CUCTEMbI MOMELLEHWI, onpeaeneHune
YYUTBIBAEMbIX MPU pacyeTe 3/1eMEHTOB BHYTPEHHEN CTPYKTYPbl NOMELLLEHWUI, 3agaHMe COCTOAHMA NPOEeMOB);

3a/laHNe NapameTpoB OKPY3KaloLLLEe cpeabl M Hauya/ibHbIX 3HaYEeHUN NapamMeTPoB BHYTPU NOMELLLEHWIA.

Bbl60p MeCTa HaxoXAeHWA o4dara norKapa MNPOU3BOAUTCA IKCMNepTHbIM nyTtem. [pu aTOm y4duTbiBaeTcA
KO/IN4eCcTBO roproqeﬁ Harpys3ku, ee CBOMCTBA U pacnonoxeHne, BEPOATHOCTb BOSHUKHOBEHUA NOXapa, BO3MOXXHaA
AVNHAMUKaA ero pa3snthnA, pacnosoXeHne 3BakyaynoHHbIX I'IyTEI\/i 1 BbIXO4,0B.

Hanbonee 4acTo npu pacyetax paccMaTpMBalOTCA [Ba OCHOBHbIX BMAA Pa3BUMTUA MNOXKapa: Kpyrosoe
pacnpocTpaHeHWe noxapa No TBEPAOW roploYeit Harpyske, JIMHEMHOE pPacnpoCTPaHeHMe MoXKapa Mo TBepaown
roptoyeit Harpyske.

3aBucMmocTb ckopocTh Bbiropanua ¥ (Kr/c) oT BpemeHM Ana KpyroBoro pacrnpoCTpaHEeHWA Moapa
onpegenserca Gopmynamu:

l//yd-ﬂ'-VZ-tz npu t <t

max

k4 , (N1.1)

2 12
W TNt nput>t,,
rae V1o - yaenbHana ckopocTb BbIropaHua (Ana XMUAKOCTel ycTaHoBMUBLIAACA), Kr/(c-m?);
V - IMHEeNHan CKOPOCTb PAcNpPOCTPAHEHNA NAAMEHN, M/C;
tmax - BPEMSA OXBaTa NOXKapOM BCEl MOBEPXHOCTU FOPHOYE Harpy3KM B NOMeLLEHWMU, C;
t - Tekyuiee Bpems, C.

3aBucumoctb ckopoctu Bbiropavua ¥ (kr/c) oT BpemeHM ANA AMHEWHOro pacnpocTpaHeHMs Noapa
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onpegensetca Gopmynamu:

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

max

Y= » (N1.2)

W, 2Vt b mput>t

rae b - WwMprHa Nonockl roptoyelt Harpysku, M.

Bpems oxBaTa NoX»apom BCei NMOBEPXHOCTU FOPIOYE Harpy3Kku B NOMELLLEHMM OnpeaenaeTca no popmyne:

k-F
TIOM
> npu Kpycoeom pacnpocmpaneruu noacapa
_ Y/

max

k : FI'IOM e

ﬂ npu JuUHeuHom pacnpocmpaHeruu noxcapa,

. V .

roe k - koaddpuumMeHT, yunTbiBaloWMn oTANYME GaKTUYECKOM NAOLWAAM roproYeldt Harpysku B MOMELLEHUN U
naowaam nomewieHus. [na nomelleHuit KnaccoB ¢YHKUMOHANbHOM NOXapHOM onacHoctn d1 - ®4 cnepyet
NPUHMMATb PaBHbIM 2, 414 NoOMeLLeHMI Knacca P5.2 ¢ BbICOTOM XpaHeHMsa meHee 5,5 M - paBHbIM 4, A58 NOMELLEHN
Knacca ®5.2 c BbicOTOM XpaHeHus 6osee 5,5 M - paBHbIM OTHOWEHMIO (GAKTUYECKOM MOBEPXHOCTU FOPHOYMX
MaTepuanos B NOMELLEHUN K NIoWaan noMmeleHma (Ho He meHee 10);

From - NN10WLAAb NOMELLEHUS.

Mpn HaAMYMKM B NOMELLEHUN OYara noxapa YCTaHOBKM aBTOMATUYECKOrO MOXKapOoTYyLIEeHUsA, COOTBETCTBYIOLLEM
TpeboBaHMAM HOPMATUBHbLIX AOKYMEHTOB MO MOXapHOM 6e30macHOCTM, NpUM NPOBEAEHUM PACYETOB 3HAYeHUe
CKOPOCTU BbIrOpaHMA NPUHNUMAETCA YMEHbLLEHHbIM B 2 pa3a C MOMeHTa cpabaTbiBaHUA YKa3aHHOW CUCTEMbI.

Bpems cpabatbiBaHua AYT onpegensertca B COOTBETCTBUM ¢ npunoxeHnem N 11 Kk MeToauke.

C yueTom pasgena 2 HacTOAWEro MNPUIOXKEHUA BblbMpaeTca MeToh MoaenvMposBaHuA, Gopmyanpyercs
maTtemaTmyeckas MOJesb, COOTBETCTBYIOWAA AAHHOMY CLEHapuio, U MPOU3BOAUTCA MOAENNPOBAHUE AMHAMUKU
pa3BMTUA MoKapa. Ha OocHOBaHWM MOAYYEHHbIX Pe3ynbTaTOB PacCUUTLIBAETCA BPeMA AOCTMMEHUA KaXKabiM U3
onacHbIXx paKTOpPOB Mo)Kapa npeaesbHO AOMYCTUMOrO 3HaYeHWA Ha MyTAX 3BaKyauuu. Kpome Toro, npu Hanuuum
CUCTEMbI MOXaPHOM CUrHaNM3aUnKN (aBTOMATUUYECKUX YCTAHOBOK MOXapOoTyLWeHMA, BbIMOAHAOWNX GYHKLMIO CUCTEM
No’KapHOW CUTHanu3auMu) onpegenseTcd Bpems OOCTUNKEHUA MapaMeTpoM, BO3AEWCTBYHOLLMM Ha MNOMKapHbIN
n3BelLaTelb MOPOroBOro 3Ha4YeHus.

Kputnyeckoe Bpemsa No KaxkAomy M3 ONacHbIX d)aKTOpOB noXXapa onpeaenAaeTca Kak Bpema AOCTUXKEHUA 3TUM
d)aKTopOM npeanenbHoO 4oNyCTUMOTo 3Ha4Ye€HUA Ha NyTAX 3BaKyaunUn Ha BbiCOTE 1,7 m oT nona.

MpeaenbHO AONYCTUMbIE 3HAYEHUSA NO KaXKAOMY M3 ONacHbIX GaKTOPOB MOXKapa COCTaBAAIOT:
no noBblWweHHON TemnepaType - 70 °C;
no Ten10BOMy NOTOKY - 1400 Bt/m?;

no notepe sBugumoctn - 20 m (ana cnydas, Korga 3GGEKTUBHbIA AMameTp MomelleHus medblwe 20 m,
npesenbHoe 3HaYeHMe No noTepe BUAMMOCTU NMPUHUMAETCA PaBHbIM ero appeKkTMBHOMY AnameTtpy). G eKTUBHbIN

4 F}'IOM

MamMeTp nomeLleHnA BblYNCNAETCA U3 COOTHOLWEHNA d = |7, rae Fnom - NNOWaAb NOMeLLeHmA. OnTnyeckan
abd
T

MNNOTHOCTb AblMa l[l npu 06b|'~‘|Hb|X yCnoBuAxX CBA3aHa C pacctoAHMeEm I'Ipep,e}'leOVI BUAMMOCTN B JAblMy
cooTHowweHuem |y, = 2,38/ H ;

MO NOHMXXEHHOMY COAEepaHUIo Kncnopoaa - 0,226 kr/m3;

MO KaXA0MY M3 TOKCUYHbIX ra3006pa3HbIx NpoayKToBs ropeHus (COz.0,11 kr/m3; CO - 1,16 - 1073 kr/m3; HCL - 23 -
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10 kr/m3).

HeobxogMmo OTMETWUTb, YTO MpPU MCMOJ/b30BaHMM MOJIEBOV MOZENN OnpeaeneHue KPUTUYECKOTro BPeMeHM
MMeEET CyLLecTBeHHble 0COHEHHOCTM, CBA3AHHbIE C TEM, YTO KPUTMYECKOE 3HAYEHUE B PA3/TMYHBIX TOYKAX MOMELLLEHUSA
[OCTUraeTca He OA4HOBPEMEHHO. [N NOMELLEHNI C COMZMEPUMbBIMUN TOPU3OHTANbHBIMU PasMepammn KpuTuyeckoe
BpeMA ONpeaensieTcs Kak MAKCMMAJIbHOE M3 KPUTUYECKMX BPEMEH A/A 3BaKYaLMOHHbIX BbIXOL4OB M3 AAHHOMO
nometeHun (Bpema 6NOKMpPOBaHNA NocAedHero Bbixoaa).

Onpepensaerca spema 610KMPOBaHNA te,:
—mi nB. $T ¢1r. $40, 1oL
t.. —mln{tkp N S } (11.3)
Il. Knaccudumkauma u o6nactb NpUMeHEeHUA MeTo40B MaTeMaTUYECKOro MOAEe/IMPOBaHUA NoXKapa

ﬂ'ﬂﬂ OonncaHMA TepmorasognHaMnM4yeCKnxXx MnapamMeTpoB NoXapa MNPUMEHAKTCA TPU OCHOBHbLIX Trpynnbl
AeTepPMUHUCTUYECKUNX MOAEI’IGVIZ MHTEerpasibHble, 30HHbIE (30HaﬂbeIE) M nonesble.

Bbl6Op KOHKPETHOW MOAEeNM pacyeTa BpeMeHn 6IOKMPOBaHUA NyTel 3BaKyaunn cieayeT OCyLLECTBAATb UCXOAA
U3 cneayowmx NpeanocbiioK:

WMHTErpasibHbIM MeToA:

- ONA 343@HMNA, coaeprKalmx PasBUTYO CUCTEMY MOMELLEHWI Manoro obbema MPOCTON FreoOMETPUYECKO
KOHUIypauum;

- ONA MOMELLEHW, TAe XapaKTepHbI pasmep oyara MoKapa COM3MEpPWMM C XapaKTepPHbIMU pasmepamu
NoMeLLEeHNA U pasMepbl MOMELLEHNA COU3MEPUMbI MeXKay cObol (MHelMHble pasMmepbl MOMELLEHNA OTNYAIOTCA He
6onee yem B 5 pas);

- B pacCcMaTpMBaembiX NOMELLEHMUAX CUCTEMA MPOTUBOALIMHON BEHTUNALMUM OTCYTCTBYET MW HE YYUTbIBAETCA
npwv pacyere;

30HHbIN (30HaNbHbLIN) MeToA;:

- ONA NOMELLEHNIA U CUCTEM MOMELLEHUIA NMPOCTOM reoMeTPUYEeCKOn KOHPUrypauumn, NUHerHble pa3mepbl
KOTOPbIX COM3MEPUMbI MeXAY COb0M (NMHEeNHble pasmepbl NOMELLLEHMA OT/IMYAIOTCA He 6osiee yem B 5 pas);

- ANAa paboynx 30H, PACMONOXKEHHbIX Ha pPasHbIX YPOBHAX B MNpeaenax O4HOro nomelwieHua (Hanpumep,
HAK/IOHHbIN 3pUTE/IbHbIN 3a/1 KUHOTEaTpa, aHTPECOM, BaNKoHbI);

- B paccmaTpMBaembiX NOMELLEHUAX CUCTEMA MPOTUBOALIMHON BEHTUAALMUM OTCYTCTBYET MW HE YYUTLIBAETCA
npwu pacyere;

nonesom mMeToa NnpMeHUm BO BCeX C/y4aAax, B TOM YUcChe:

- ANA NOMELEHMN CNOXKHON FreOMEeTPUYECKOM KOHPUTYPaLLMK, A TaKKe NoMeLleHNn ¢ 60NblLMM KONMYECTBOM
BHYTPEHHUX nperpag (Hanpumep, aTPUyMbl C  CUCTEMOM raneperm W MPUMbIKAOLWNUX  KOPUAOPOB,
MHOTFOdYHKLUNOHA/IbHbIE LLEHTPbI CO C/TIOXKHOM CUCTEMOW BEPTUKA/IbHbIX U TOPU3OHTA/IbHbIX CBA3EN);

- ANA NOMELLEHWIA, B KOTOPbIX OAWH U3 FeOMETPUYECKUX Pa3MepoB ropasno 6osblie (MeHblle) OCTabHbIX;

- A8 VIHbIX Cly4YaeB, Koraa NPUMEHUMOCTb MM MHPOPMATUBHOCTb 30HHBIX U MHTErPasibHbIX MOAENEN Bbi3blBAET
COMHeHMe (Hanpumep, YHWKa/bHble COOPYKEHWA, PacnpocTpaHeHMe no)Kapa no ¢acagy 34aHUA, HE06X0AMMOCTb
yyeTa paboTbl CMCTEM MPOTMBOMNOMKAPHOM 3aLUMTbI, CNOCOOHBIX KAYECTBEHHO M3MEHUTb KAaPTUHY MoXKapa).
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lll. MHTerpanbHaA matemaTuyeckas Mmogesib pacyeta ra3oobmeHa B 3gaHUM NpuU NoXKape

Ona pacyeta pacnpocTpaHeHWs NPOAYKTOB FOPEHWMA MO 34aHWMI0 COCTaBAAIOTCA WM PELIAOTCA YpPaBHEHUS
aspaummn, TeNa0- U MaccoobmeHa Kak A8 KaXKAoro nomelleHMa B OTAeNbHOCTU, TaK U ANS BCEro 34aHNs B LEe/IOM.

ypaBHEHMFI ABUNXKeEHNA, CBA3bIBalOLWMeE 3Ha4YE€HUA nNepenagos AaBHEHMﬁ Ha npoemax C pacxogamMu ra3oB 4epes

npoembl, MMeKT BUA:
G, =sign(AP,)-&-F -\[2- p-|AP,|, (n1.4)

rae Gj - pacxof rasos yepes NpPoem MeXay ABYMA (j-M U1 i-M) CMEXHbIMM NMOMELLLEHUAMM, Kr/c;

€ - KoadduUMeHT pacxoaa npoema ( € = 0,64 ANA OTKPLITbIX MPOEMOB);

2.
F - nnowaapb ceyeHns npoema, m?;

P - nnoTHOCTb rasos, NPOXoAALLMX Yepes Npoem, Kr/m3;

AP.

ji - CpegHuit nepenag NOAHbIX AABNAEHNI MeXAy j-M 1 i-m nomelleHnem, Ma.

HanpaBneHme (3HaK) pacxona onpenenAaeTrcA 3Hakom pPasHOCTU ,D,aBJ'IeHl/Iﬁ AI:)ji . B 3aBncumocTtn ot atoro

NNOTHOCTb p NMPUHUMaET pa3/InyHblie 3Ha4YeHUA.

3HaK pacxoda rasoB (BXOAAWMA B MNOMELLEHME PacXOf, CYMTAETCA MOJOXMUTEbHbIM, BbIXOAALWMI -
oTpuLaTeNbHbIM) U 3HaueHne P 3aBucaT oT 3Haka nepenaaa AasneHwii:

-1, p=p;, npu AP <0

sign(AP), p = - (M1.5)

+1, p=p;, mpu AP >0

[nAa nNporHosnpoBaHMA MapameTpoB MNPOAYKTOB TropeHua (TemnepaTypbl, KOHLEHTPaUUiM TOKCUYHbIX
KOMMNOHEHTOB NPOAYKTOB rOPeHNns) B MOMELLLEHNAX MHOTO3Ta)KHOMO 34aHMUA Ha 3TaXKaX, Pacro/I0OKEHHbIX Bbllle 3Taxa,
Ha KOTOPOM MOXeT BO3HWMKHYTb MOXKap, PacCMaTpMBAlOTCA MPOLECChl PacnpoCTpaHeHUA MPOAYKTOB ropeHua B
BEPTMKA/bHbIX KaHanax (1eCTHUUYHbIE KNETKM, WaxTbl IMPTOB, BEHTKaHasbl).

BepTMKal’leYI-O WaxTy No BbICOTE PA34ENAKOT HA 30HbI, KOTOPblIE NPeACTaBAAKOT y3/ibl B FMApaBﬂM‘-IeCI-(OVI cxeme

34aHMA. 30Ha N0 BbICOTE MOXKET 0XBaTbIBaTb HECKOJ/IbKO 3TaXKel 3a4aHMA. B 3Tom ciydae pacxof rasa mexay 30Hamu
MOXHO Bblpa3uTb popmyaon Buaa:

1

roe © = 7. g -p-k B XapaKTepUCTMKa rMapaBNYeckoro COnpoTUBAEHNSA Ha FPaHNLLE 30H;

F - nnhowaab nonepeyHoro ce4eHms WaxTbl;
k - KoadPpuumeHT (onyckaeTca NpUHMMaTL paBHbim 0,05 c2/m);

g =9,81 m/c? - yckopeHune cBo60AHOro NageHus;

Ap - nepenag gaBfeHuii Mexay y3namu.

34aHve NpeacTaBAIoT B BUAE MMAPaBANYECKON CXeMbI, Y3/1bl KOTOPOW MOAEANPYIOT MOMELLEHWA, @ CBA3K - NYTH
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ABUXKEHWA NMPOAYKTOB ropeHus M Bo3ayxa. Kaxkgoe nomelieHue 34aHWA OMUCHIBAETCA CUCTEMOW YpPaBHEHWM,
cocTosLLeN U3 ypaBHEHUs BafaHca Macchl, YPaBHEHWUS COXPAaHEHWA SHEPTUUN U ypaBHEHMA OCHOBHOIO ra3oBOro 3aKOHa
(Menpeneesa-KnalinepoHa).

YpaBHeHMe 6anaHca macchl Bbiparkaetcsa GopmMynoii:
d(pj-Vj)/dt:\v+Zk:Gk —ZGi, (nL.7)

rae V; - o6bem nomeleHms, m>;

; K - cymma pacxof0B, BXOAALMX B NOMELLEHMWE, Kr/C;

Z | - cyMMa pacxof0B, BbIXOAALMX U3 NOMELLLeHUA, Kr/c;
]

t - Bpems, c;
Y - ckopocTb BbIropaHMA NOXKapHOI Harpysku, Kr/c.

YpaBHeHMEe COXpaHeHMA IHEePrun BblparkaeTca Gopmy/ion:
d(C,p;-V; T/ dt=Cy - 2 (T-G)=Cp Ty 2 G +Qr = Qe g
k i

rae C,, Cp - yaenbHasa n3oxopHasn 1 nsobapHasa TennoemkocTu, K4/ (kr-K);

T;, T; - TemnepaTypbl ra3os B i-M 1 j-m nomeleHunsx, K;

Qr - KOINYECTBO TenJ1a, BblAEIAEMOro B MOMELLEHUM NPU ropeHnu, KBT;

Quw - TENJIOBOM NOTOK, NOTNOLWAEMbI KOHCTPYKLMAMM U U3/TydaeMblii Yepes npoembl, KBT.

[lna nomel.eHna ovara noxkapa sennunHa Qr onpeaensaerca no popmyne:
Qr=(m-Q,+1)Y,

rae " - KoapPULMEHT NONHOTLI rOpeHUS;

Q. - HM3LWan TennoTa cropaHusa, KIXK/Kr;

| - 3HTaNbNMA ra3andULMPOBAHHON roptoYeit Harpysku, KIXK/Kr.

Ona octanbHbix nomeleHnn Qr = 0.

KoadduumeHT nonHoTsl ropenuns ' onpegensertca no popmyne:
Z Xox,k ) Gk

=17 - K +-(1- K)“———, (N1.9)
=1 K+-(L-K) =

0X

roe Mo - Ko3dPMUMEHT NONHOTHI rOPeHMA B peXMMe MnoXapa, PeryimpyeMom ropioyeit Harpyskom,
onpeaensemblii Gopmynoii:

1, =0,63+0,2- X, , +1500- X2 ;. (11.10)

< Ha calT 15


https://tk-expert.ru/

KoadpodumumeHT Ky paccumtbiBaeTca no dopmyne:

B

K _ Xox,m EX B l Xox,m
“1 X P X y (M.1.11)

ox,0 ox,0

2
_ Xox,O

rpe B=| ——— | ;

X0 —0,01

Xox,0 - HAYaIbHAA KOHLEHTPaLMA KNCA0POAa B MOMELLEHNU oYara noxapa, Kr/Kr;
Xox,m - TEKYLLLAA KOHLEHTPaLMA KUCA0POAa B MOMELLEHUM o4Yara noxapa, Kr/Kr;
Lox - KOIMYECTBO KNCNOPOAA, MOr/IOLLLEEMOrO MPM CropaHnn 1 Kr roptoyeit HarpysKku, Kr/Kr.

YpaBHeHne MeHaeneeBa-KnainepoHa Bbiparkaetca popmynoii:

R
P, =P,~‘T,-'M, (N1.12)

roe P; - pasneHwe rasa B j-m nomelleHum, Ma;

T; - Temnepartypa rasa B j-m nomeuieHuu, K;

R = 8,31 - yHMBepcanbHanA razosas noctoaHHas, Ax/(monb-K);
M - monAapHaAa macca rasa, Mob.

MapameTpbl rasa B NOMeLWLEHUMN ONpeaenAtnTca U3 ypaBHEHUA 6anaHca macc OTAEeNbHbIX KOMMOHEHTOB
NPOAYKTOB ropeHna n Kncaopoaa v ypaBHeHuUA 6anaHca oNTMYECKOWN NIOTHOCTU Ablma.

YpaBHeHue 6anaHca Macc OTAe/IbHbIX KOMMOHEHTOB NPOAYKTOB rOPEHUs U KUCI0POAa:
d(XL,j P; 'Vj)/dt = \V'LL +ZK:(XL,k 'Gk) _XL,j 'ZGD (N1.13)
1

rae Xii, XLj - KOHUEHTpauma L-ro KomnoHeHTa NPoAYKTOB rOPEHUA B i-M U1 j-M NMOMELLEHUAX, KI/Kr;

L. - Konnyectso L-ro KomnNoHeHTa NPOAYKTOB ropeHua (Kncnopoga), Bblaensatollerocs (nornoluatoLerocs) npu
CropaHnKN OAHOr0 KUAOrPaMMa NOMKaPHOWM HarpysKu, Kr/Kr.

YpaBHeHue 6anaHca oNTUYECKOM NAOTHOCTM AbiMa:

V,-dy;/dt=y-D_ +Zk:(uk G/ p 1y Z‘Gi aJt (N1.14)

roe i, Hj - onTuyeckas nnoTHOCTb AbiMa B i-M U j-m nomeleHunax, Hn-m™;
Dm - AbIMOOBpa3ytoLLan cnocobHOCTb NOXapHOM Harpy3ku, Hn-m2/Kr.

[ns nomelleHnin 6e3 UCTOYHMKa Tenna cuctema ypasHeHui 8.6, 8.7 1 8.8 ynpouiaetca U npeactaBaseTcs B
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BUAe:

G;;(v) =sign(AP;(1))-p-F- 2Pk "APij(T)‘

C Gij(T)
——=0
g Pk

, (M1.15)

1 ) .
rae pk:E'[pi +Slgn(APij)'pi +P; _Slgn(APij)'pj:I-

MepBoe ypaBHeHMeE CBA3bIBAET Nepenaabl AaB/leHUA Ha COegMnHAOLWMX MOMELLEHME NPOEeMaX C PacXxodom rasa
yepes 3TV Npoembl. BTopoe - BbiparkaeT NoCTOAHCTBO 06bema ANA AaHHOTO nomelieHus. Takum obpasom, ANs BCero
34aHuA TpebyeTca pelaTtb CUCTEMY, COCTOALLYIO M3 (M + Mec) - Ny HEAIMHENHBIX yYpaBHeHui Buaa (M1.12) u ny - Ny
NIMHelHbIX ypaBHeHU Buaa (M1.13). 34ecb Mic MU Mg - COOTBETCTBEHHO YMC/IO FOPU3OHTANIbHBIX U BEPTUKAbHbBIX
CBSI3el Ha 3TaKe; Ny - YNCIO0 Y3/10B; Nor - YNC/IO ITANKEN.

Cuctema ypaBHeHW, BKAtoYatowas B ceba ypasHeHus (M1.6), (M1.7) gns nomeweHma oyara noxapa u (M1.12),
(M1.13) ans octanbHbIX NOMeELLEHWUI 1 ypaBHeHMe (M1.11), onucbiBaloLLLan rMAPaBANYECKYIO CXEMY 3[laHuMA, pellaeTca
YMCNEHHO METOA0M UTEPALMM B COBOKYNMHOCTU C METOL0M CEKYLLMX.

OcHOBHble ypaBHEHUA ANA onpeaeneHUA TemnepaTypbl rasa M KOHLUEHTpauuu MNpOAYKTOB FOpPeHuA B
NOMeLLEHNAX 34aHNA NOSYYEHbl U3 YPAaBHEHUI COXPAHEHMA SHEPTUN U MACChbl.

TemnepaTtypa rasa B NOMELLEHUWN, FAe OTCYTCTBYET ouyar Mnokapa, onpeaenserca U3 ypaBHEHWA Tena0BOro
6anaHca, KOTOPOE MOXKHO MNOJYYUTb M3 ypPaBHEHWA coxpaHeHusa sHeprumn (M1.7). Popmyna ana onpeaeneHus

TeMnepaTtypbl rasa Bj-M nomeweHnn 3gaHna B 'n -bll MOMEHT BpemeHu:

Z(CPB'Gk 'Tk)+Qj
T,= = +

nj n m m
Cvr' Gk_ZGi +Cpr'ZGi-l_a;H.FjH_i_a:CC'FjCC
k=1 i=1 i=1
Z(CPB'Gk 'Tk)+Qj
k=
+ Ty — n = m - - ' (N1.16)
Cu:| 2.G=D.G, |+C,.- D G+, -F, +0o -F
L k=1 i=1 i=1 n

k=1 i=1 i=1

C, Zn:Gk —Zm:Gi +Cpr-zm:Gi+a§H -an+a§m

-F

jee

-exp| —
CVr'pj'Vj

At

rae Qj - CyMMa MCTOYHMKOB (CTOKOB) Tenna B 06bemMe j-ro NMOMELLEHUA U TEMNA, YXOLALLEro B Orpaxgatolime

KOHCTPYKUUW;

J10-1,0
T(x) - T,

* =

To - HaYaNbHaA TemnepaTypa B MOMELLEHNN;

- NpUBeAEHHbIN KO3POUUMEHT TENN00TAAUM;

Ficr - NNOWaAb NOBEPXHOCTM OrpaKAatoLLMX KOHCTPYKLMI B j-M NOMELLEHMUMU.
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Koadduument Tennootaaum & moxet 6bITb paccumTaH No aMNMpUYEcKoin popmyne:

4,07 - YT, -T, npu T, < 60°C
o= .(I11.17)
11,63 - exp[0,0023 - (T, - T,)] mpu T, > 60 °C

KOHLLeHTpauua oTAeIbHbIX KOMMOHEHTOB ra30BbIX CMECEeN B MOMELLLEHUAX 343aHUA BbIYUCNAIOTCA U3 ypaBHEHMUSA
6anaHca maccbl flaHHOTO KOMMoHeHTa (M1.12).

KoHueHTpauma L-ro KomnoHeHTa NPOAYKTOB rOpeHuA B j-M nomeuweHnn B 'n -bIl MOMEHT BpemeHu
onpegenaeTca ypaBHeEHUEM!

ZH:(XLK ) Gk) Z(XLK ) Gk) in

— k=1 k=1
Kijm = | Xy - - €Xp

Zn:(;k ZGk Pi Vi

- At |. (TT1.18)

OnTnyeckas KOHLUEHTpaunA AbiMa B MNOMeEWEHUAX onpeaendaeTrca us3 6anaHcosoro YpaBHEHUA Mns.19.
n.n

HaTypanbHbli nokasatenb ocnabsieHua cpegbl B j-OoM NomelieHUM B "n"-blii MOMEHT BpemeHu onpegenserca
ypaBHEHUEM:

Moy = 7 T | Moy - | " &Xp |- - At |. (T11.19)

G, sz P -V,

k=1 k=1

> (- G > (b - Gy >6,

IV. AHanAUTMUYECKMe COOTHOLLEHUA ANA onpeaeneHUsa KPUTMUYECKOU NPOoAO0KUTENIbHOCTYU NoXKapa

[nAa OAMHOYHOTO MOMELLEHUA BbICOTOWM He 6onee 6 M, YAO0BAETBOPAIOLLErO YC/NOBUAM MPUMEHEHUS
WHTErpanbHOM MOAENMU, MPU OTCYTCTBUM CUCTEM MPOTUBOMNOMKAPHOMN 3alUMUTbl, BAMAIOLLMX Ha pPasBUTME NOXKapa,
[OMNycKaeTca onpeaenaTb KpPUTUYECKMEe BpemMeHa Mo KaxAoMy W3 onacHbiX $GakTopoB MoXapa € NOMOLLbHO
aHaIUTUYECKUX COOTHOLLIEHUIA:

Mo NOBbILEHHON TeMnepaType:

%

B 0-t , (I11.20)

th = —

T Inj1+ ———0
* A (273 +t,) - Z

no notepe BUAMMOCTHU.

I ERp A
o = B _V-In(.05-a E . (T11.21)

. — -Inj1
A |, -B-D, -z
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NO MNOHUXEHHOMY COA4EPHKAaHUKO KMCNhopoaa:

In|1- 0,044 , (111.22)

B L,
—% 10272
Y%

> | m

no Kaxaomy m3 F33006pa3HbIX TOKCUYHbIX MPOAYKTOB ropeHnA:

1M

B V- X
== .In|1- — . (111.23)
P A B-L-z
_ 333-¢c, 'V
rae - - pa3MeprII7I KOMMNANEKC, 3aBMCHIJ.I,Ml7I OT TennoTbl CropaHmA matepuana wu
L-9) n-Qy

CcBOOOAHOro 06bema NOMELLEHUS, KT;
to - HayanbHaA TemnepaTtypa BO3Ayxa B nomeleHun, °C;
N - NOKasaTenb CTeNeHU, YYNTbIBAOLWMNI N3MEHEHNE MACChl BbIFOPaloLWEro Matepmnana BO BpemMeHu;

A - pa3mepHbIil NapameTp, yYUTLIBAIOLLMI YAEAbHYIO MacCOBYIO CKOPOCTb BbIrOpaHMA roptoyero matepuana u
naowaab noxapa, kr/c";

Z - 6e3pasmepHblit NapaMeTp, YYUTbIBAOLWMIA HEpaBHOMEPHOCTb pacnpeaeneHmsa OPI no BbiCOTE NOMELLEHNS;
Qy - HM3LWanA TenoTa cropaHua matepuana, MIK/Kr;

Cp - yAenbHasa usobapHana TennoemkocTb rasza, MAx/(Kr-K);

? - koadduumeHT Tennonotepb (MPMHUMAETCA MO AAHHBIM CMPABOYHBIX WUCTOMHWUKOB MHGOPMALMK, MNP
OTCYTCTBMM AAHHbIX MOXET 6bITb NPUHAT paBHbiM 0,3);

N - koappuLmeHT nonHOTI ropenms (onpegensetca no popmysne (M1.9);
V - cB060AHbIN 06bem nomelleHuns, M3,

a - KOaOPULMEHT OTPaArKEHUA NPEAMETOB Ha NYTAX 3BaKyaLuu;

E - HaYaNbHasA OCBELLEHHOCTb, /IK;

lnp - NpeaenbHan AanbHOCTb BUAUMOCTU B AbIMY, M;
Dm - AbIMOOBpPa3sytoLWwan cnocobHOCTb ropaLLero matepuana, Hn-m2/kr;

L- y,D,eanbIVl BbIXO4, TOKCUYHbIX ra30B Npu CropaHunmn 1kr maTepunana, KI'/KI';

X - npegenbHO A0NYCTMMOE CofepXaHne TOKCUYHOTO rasa B nomeweHun, Kr m=> (Xcoz = 0,11 kr/m3; Xco = 1,16-10°
3 kr/m3; XpeL = 23108 kr/m3);

Loz - YAeNbHbIN pacxoa, KNCnopoaa, Kr/Kr.

Echv nop 3Hakom norapmd)ma nony4yaeTca oTpuuatenbHoe 4ncno, To ,ﬂ,aHHbIﬁ O He npeacraBaAeT onacHOCTMU.
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MapameTp z BbIYMCAAIOT NO GopMyne:
h h
Z= ﬁ - eXp 14 ﬁ Ipu H < 6M, (H124)

rae h - BbicoTa paboyeit 30HbI, M;
H - BbICOTa NOMeLLeHUs, M.

Onpezensercs BbicoTa paboyeit 30HbI:
h=h_+17-05-35,(I11.25)
rae hn, - BbiCOTa N/IOWAAKM, HAa KOTOPOI Haxo4ATCA /04N, HAZ, MOJIOM NOMELLEHUA, M;

d - Pa3HOCTb BbICOT N0a, PaBHaA Hy/1t0 NP FOPU30OHTAIbHOM €ro PacroOKEHUN, M.

Cnenyet umeTb B BUAY, UTO HanbosblLel onacHOCTM NPW NOXape NoABepratoTcsa Noan, Haxoasauuecs Ha bonee
BbICOKOM OTMeTKe. Mo3Tomy, Hanpumep, Npu onpeaeneHnn HeobxoAMMOro BpeMeHu 3BaKyaluum naen 13 naprepa
3PUTENBHOrO 3asa C HaK/JOHHbIM NOAOM 3HayeHMe h cnegyeT HaxoAuTb, OPUEHTUPYACb Ha Haumbonee BbICOKO
pacnosioxeHHble paabl Kpecen. MapameTpbl A U N BbIMUCAAIOT TakK:

ONA KPYroBoro pacnpocTpaHeHua noskapa:
- VU2 o —
A=105-y, - V> n=3,

rae V - AinHeHasa CKopoCTb PacnpoCcTpaHeHna naameHn, m/c;

AanAa BepTMKaﬂbHOl}’I nnn I'OpVI3OHTaIIbHOI\;1 NOBEPXHOCTU TOpeHUA B BMUAE MPAMOYrosibHMKa, ogHa U3 CTOPOH
KOTOPOro yBe/IMYNBAETCA B ABYX HaAMpaB/a€HUNAX 3a CHET PACNPOCTPAHEHNA N1aMEHU (Hanpmmep, pacnpocTtpaHeHune
OrHA B rOPU30HTA/ZIbHOM HanpaBaeHUN NO 3aHaBeCy NOC/ie OXBaTa ero nji1ameHem no BCeMn BbICOTe)Z

A=y, V-bn=2,

roe b - ﬂepﬂeH,ﬂ,MKynﬂprlVl K Hanpas/eHUIO ABUNXKEHUA NIaMEHN Pa3MepP 30HbI TOPEHUA, M.

Mpw oTCcyTCTBUK CNeunanbHbix TpeboBaHMM 3HaUYeHMA a n E npuHMmatoTca paBHbimu 0,3 1 50 IK COOTBETCTBEHHO,
a 3HayeHue Iy, =20 m.

V. MatemaTtn4yeckasa ABYX30HHaA moge/ib NoXKapa B 34aHUMn

Mpu pelieHnn 3agady C WMCMNOMb30BaHMEM [ABYX30HHOW MOZENW MoMKap B 34aHMM  XapakTepusyeTca
ycpeaHeHHbIMM Mo macce 1 06bemMy 3HaYEeHMAMM NapaMeTPOB 3a4bIMIEHHON 30HbI:

T - Temnepatypa cpeabl B 3a4bIMNAEHHON 30HE, K;

K - ontuueckas naoTtHocTb Abima, HA/m;

Xi - MacCoBasi KOHLLEHTPaLMsA i-TOro TOKCUYHOrO NPOAYKTa ropeHns B 3a4blMIEHHOW 30He, Kr/Kr;
Xx - MacCoBas KOHLEHTPaLmMaA KUCA0POAa, KI/Kr;

Z - BbICOTa HUXKHEN rpaHuLLbl C/10A AblMa, M.

B csoto oyepenb nepevyncneHHble napamMeTpbl BblPaXKakloTCA 4Yepe3 OCHOBHble MHTErpasibHble MapamMmeTpbl
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3aﬂ,b|M!’IeHHOﬁ 30HbI C NTOMOLbKO Cheayrouwmnx d)opmyn:

Q, = ]'m - ¢, (T) - dT, (I11.26)

x, = iy =M 107)
m m
n= . (I11.28)
VZ[
Y,
p= 7-H--2 (11.29)
v, A

rae m, m; - obLwasn macca AbiMa M COOTBETCTBEHHO i-r0 TOKCMYHOTO NPOAYKTa FOPEHUA B 33bIMJEHHOMN 30HE, Kr;
My - Macca KMCNoPOaa B 3a4bIM/IEHHOM 30HE, Kr;
Qs - 3HTaNbNNA NPOAYKTOB rOPEHUA B 3aAbIMIEHHON 30He, KIXK;

S - ONTUYECKOE KONMYeCTBO AbiMa, Hﬂ'Mz,'

P - nnotHocts AbiMma npu Temnepatype T, kr/m3;
V1 - 06bem 3abIMIEHHOM 30HbI, M3;

H, A - BbICOTa U NaowWwagb NOMELLEHUA, M;

Cp - YAENbHAA TeNN0EMKOCTb Abima, KO/ (K-Kr).

[AVHaMMKa OCHOBHbIX MHTErpanbHbIX MapameTPoB 3aAblM/IEHHON 30HbI OnNpeaenAercs WHTerpupoBaHUeEM
cucTemMbl ciegytolmx 6anaHcoBbIX YpaBHEHMUIA:

O6LLI,€V1 MacCCbl KOMMNOHEHTOB 3aﬂ,bIM1'IeHHOIZ 30HbI C y4eTOM AbiMa, BHOCMMOTIO B 30HY KOHBEKTMBHOM KOJIOHKOW,
1 AblMa, yAanAaemoro 4epes3 npoembl B CoCegHUE NOMELLEHNA:

Z—T =G, -G, (I11.30)

roe: t - Tekywee Bpems, C;

Gk, Gn - MaccoBblii pacxof AblMa COOTBETCTBEHHO Yepe3 KOHBEKTUBHYIO KOJIOHKY M OTKPbITble Mpoembl B
nomeLueHunn, Kr/c;

9HTaNIbNMMUA KOMMNOHEHTOB 3aﬂ,bIM}'IeHHOl‘;1 30HbI C y4eTOM Tensia, BHOCMMOTO B 30HY KOHBEKTUBHOWM KONOHKOM,
TENNOOTAAYN B KOHCTPYKUUU N YHOCa AbiMa B NPOEMbI:

dQ _

E - QK 'QH 'onm (H1-31)

rae Qx, Qn, Qron - TENO0BAA MOLLHOCTb, COOTBETCTBEHHO, BHOCMMAs B 3aAbIM/JIEHHYIO 30HY KOHBEKTUBHOM
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KOI'IOHKOVI, yAanaemaa C AbIMOM 4Yepe3 OTKPbITbIE NPOEMbI U TEpAEMan B KOHCTPYKLUHNN, KBT;

MaccCbl KNCNOPOAa C YY4ETOM NOTEPb Ha OKMC/IEHNE MPOAYKTOB NMMPON3a FOPIOYNX BELLLECTB:

dg]tox =0,23 - (GK-n vy Ly)-x, - Gy, I11.32)

n- NOZIHOTA CropaHnA ropro4yero maTtepuana, I-(I'/KI','

VY - ckopocTb BbIropaHuUa roptoyero matepuana, Kr/c;
Lox - noTpebieHne Kncnopoaa npu cropaHmum eamHULbl Maccbl FOpHOYero matepuana, Kr/Kr;

ONTUYeCKOoro Kosan4yecrtsa AbiMa C y4eTOM p,buv\oo6pa3y|ou1,e1‘/'| cnocobHocTH ropAauLero matepmana:

S _, o - G, - &, (11.33)
p

dt "
rae D - AbiImoobpasyloLas cnocobHOCTb roptodero matepuana, Hn/(m2kr);

MaCCbl i-r0 TOKCUYHOrO NPOAYKTa ropeHunAa:

% =y-L, -x, - Gy, (I11.34)

rae Li - MaccoBblIit BbIXOA, i-r0 TOKCUYHOTO NPOAYKTa FOPEHUS, KI/Kr.

Macca KOMMNOHEHTOB AbiMa Gk, BHOCUMbIX B 33[bIMJEHHYIO 30HY KOHBEKTMBHOW KOJIOHKOM, OLEHUBaeTca C
YY4ETOM KONIMYECTBa BO34yXa, BOBJIEKAEMOI0 B KOHBEKTUBHYIO KOJIOHKY MO BCEW ee BbICOTE A0 HUMKHENM rpaHuLbl C10S
AbIMa. B MHXXeHepHbIX pacyeTax pacxos KOMMOHEHTOB AbiMa Yepes 0CECMMMETPUYHYHO KOHBEKTUBHY IO KOIOHKY Ha
BbICOTE HUXKHETO YPOBHSA 3a4bIM/IEHHOW 30HbI Z (B 3aBUCUMOCTM OT TOTO, Kakas 0671acTb KOHBEKTUBHOM KOJIOHKWN UK
dbakena norpy»KeHa B 3aAbIMJEHHYIO 30HY) 3a4aeTCA NOAY3IMNUpPUUECKoin popmyoi:

Z 0,566
0,011-Q o JUTst 00JstacTu dakerna
Z 0,909
G, =+40,026 - Q Q2/5 1 iepexoaHoi obmactu, (I111.35)
Z 1,895
0,124 - Q o7 JUIsL 00JTACTH KOJTOHKH

roe Q - MOLWHOCTbL OYara noskapa, KBr.

AnHamnKka napameTpoB o4vara noxapa onpenensaeTrca pasBUTMEM NAOWAAN FTOPEHUA C YYETOM CAOXKHOrO
COCTaBa ropro4vmx matepmnanos, UX pacnosioKeHnA, MeCTta BOSHUKHOBEHUA O4ara noXapa 1 NoJIHOTbl CrOpaHnA:

Q=n-y,-Q, F(1). (II1.36)

MoTepu Tenna B orpaxgalolwume KOHCTPYKLMMU pPaccyuTbIBAtOTCA C YYeTOom TemnepaTypbl ropsdei ctpyu T,
CKOPOCTU U U31y4aTeIbHOM CMOCOBHOCTM CTPYMN, OMbIBaOLLEN KOHCTPYKLMN, 1N NPOrpesa caMoi i-o KOHCTpYKLUmn Ti(y)
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no ToNWwmHe y. 118 3TOro YMC/IeHHO MHTErpupyeTcs HecTaLMoHapHoe ypaBHeHue dypbe:

o) _ 1 oMD):IT()
ot C(T)-p 0% -y

, (111.37)

C rP@aHNYHbIMU N HaYa/IbHbIMW YCNOBUAMMWN:

(o, +a,) (T, -T,)= -A, - ILE) , (IT1.38)

y=0

(a, +0,) - (T, -T,8) = -MT) %(y) . (I11.39)

y=5

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

rae Oy, O, - coOTBETCTBEHHO KOHBEKTUBHBIN U NIY4UCTbIN KO3ddULMEHT Tennootaaun, Br/(m?K);
d - TonwmHa OrparkaatoLent KOHCTPYKLMK, M;

C(T) - Tenn0eMKOCTb MaTepuana KOHCTPYKLMKM Npu Temnepatype T(y), Ax/(kr?-°K);

MT) - TENJ0NPOBOAHOCTb MaTeprana KOHCTPYKUMK nNpu TemnepaType T(y), Bt/(m-°K);

Tw, To - TemnepaTypa COOTBETCTBEHHO O6OrpeBaeMoi 4YacTM KOHCTPYKUMW M cpedbl y Heoborpesaemow
nosepxHocTy, K;

P - nnoTHOCTb MaTeprana KOHCTPYKLMUM, KI/M.

Tennosble N MacCcOBble NOTOKM Yepes Npoem B Ka)l-(p,blﬁ MOMEHT BPpEMEHU PACCYUTLIBAOTCA C y4€TOM TeKyLlero
nepenaga gasBneHmMA No BbICOTE Npoema, COCTaBa U TeMNepPaTypbl rasoBom cpeabl no obe CTOpPOHbI Npoema (CXEMa

pacyeTa Ha pPUCYHKe |_|1.1). TaK, maccoBbIit pacxoq Abima U3 NOMeELWEHMNA Oo4ara noXapa B cocegHee nomeuieHune
paccynTbiBaEeTCA C/ieayrownm 06pa30M:

G,=B-¢&- Tx\/z - p - (P(h) - P,(h)) - dh, (IT1.41)

Ymin
rae B - wnpuHa npoema, m;
i - A9POJMHAMUYECKUN KOIPPULMEHT Npoema;

P(h) - Py(h) - pasHuua aasneHMin B nomelLleHMAX Ha BbicoTe h;

P - nnotHoCTb AbIMa B 3a4bIMAEHHOM 30HE COCEAHErO NOMELLEHUs NPy TemnepaType abima T.
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A AT I,

-
S

PucyHok M1.1. MacconoToku yepes npoem

Mpeaensl MHTErpUPOBaHUA Ymax U Ymin BbIBMpPAIOTCA B Npeaenax cTBopa Npoema, C/10s AbiMa NMOMeLLLeHNA ovara

noxkapa v Tam, rge nsbbiToyHoe faBaeHue AP = (P(h) - P(h)z) > O, KaK 3TO yKa3aHo Ha pucyHKke M1.1.

Heobxogmman gna oueHKM nepenasa Las/eHUs Mo CTBOPY NpPoema 3aBUCMMOCTb AaB/eHUA OT BbICOTbI B i-OM
NnomelLLeHUM (C y4eTOM 3a4bIMNEHHOM 30Hbl 3TOr0 NOMELLEHMA) OLEHNBAETCA KakK:

Po-po-g-h ecmh < Z,

P(h) = ,(I11.42)

Po-0,-9-Z -p, g -hecimh > Z

rae P - Tekywee faBneHve B i-OM NoMeLLLeHMN Ha HyI'IEBOﬁ OTMETKe (VII'IM npuneeaeHHoOE K HVHEBOVI OTMETKE,
€C/I1 ypOoBEHb NOJ1a NOMELLEHNA BbllLE HVHEBOVI OTMETKM);

Po - nnoTHoCTb BO3Ayxa Npu HayanbHoM Temnepatype To;
Z; - TeKyLLan BbICOTa HE33AbIMNEHHOM 30HbI B i-OM NOMELLEHUMN.

PaccuntaHHble napameTpbl TensiomaccoobmeHa B npoeme WUCNosIb3ykTCA KaK rpaHUW4YHblE yCnoBuA LONA
cocegHero nomewieHumA.
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VI. MoneBoit meTog MmoAennpPOBaHUA NOXKapa B 34aHUN

OcHoBOM AN NONEBbIX MOZENEN NOXKapoB ABNAITCA ypaBHEHMSA, BblpaxKatowme 3aKOHbl COXPaHEeHMA MacChbl,
MMMNYbCa, SHEPTMM M MACC KOMMOHEHTOB B PaCCMaTPMBAEMOM MasIOM KOHTPO/IbHOM ob6beme.

ypaBHEHMe COXpaHeHNA MacCcChbl:

op 0
— + —(p-u,)=0.(111.43
a ox (p-u)=0.( )

YpaBHeHMe COXpaHeHUA MMNYbCa:

0 0 op oT;;
Cpu)t Loy u)=- 2 Dy (11144)
ot ()Xj ! OX; OX.

J

[N HbIOTOHOBCKMX UAKOCTEN, NOAYMHAIOLLMXCA 3aKOHY CTOKCa, TEH30p BA3KWUX HaMpPsAXKEHUI onpeaenseTcs
dopmynoii:

ou,  ou;| 2 ou
to=p- | S T2y B LS (1145
i~ H ox; o0x;) 3 H ox, ( )

YpaBHeHMe 3Hepruu:

0
~ (-u. -h B ARl
()x.(p ! ot ox; (¢, ox

J J p

ogR
S R
X .

J

0
. h +
pr (p-h)

T
roe h= ho + Icp -dT + Z(Yk ) Hk) - cTaTU4YecKas aHTaNbNUA CMECH;
T k

Hi - Tennota ob6pasoBaHma k-ro KOMNOHEHT3;

C, = > Y, - Cy
p ” PK - TennoemkocTb cmecu npn NOCTOAHHOM AaBNEHUU;
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[Nna 3amblKaHWA cucTembl ypasHeHnit (M1.43) - (M1.47) ucnonb3yeTtcs ypaBHEHME COCTOAHUA NAEaNbHOrO rasa.
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[na cmecu rasos oHO meeT BUA;:

©
1

p- R, 'T-Z%,(HIAS)
k k

rae Ro - YHUBepPCa/sibHaA ra3oBada NOCTOAHHAA;

My - monapHaa macca k-ro KomnoHeHTa.
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MpunoxeHne N 2

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

KNACCUDPUKALUA NHIOACKMX MOTOKOB U NAPAMETPbI X ABUKEHUA

1. PacyeTHble rpynnbl Aoaei, obpasyloliMe cOCTaB NOACKOro NMOTOKa BO BpemsA 3BaKyauuu B 34aHUW,
noapasaenaoTca Ha rpynnbl Aogen 6e3 orpaHuveHna mobunbHoctn (MO) n ManoMobunbHbIE TPYNMbl HaceneHus
(MTH).

2. Mioan 6e3 orpaHuyerHna MO6unbHoctn (MO), paccmaTpuBaemble NMpW 3BaKyauuu, NOAPA3AENAOTCA Ha 7

rpynn, KOTopble MOFYyT UMeTb O4HOPOAHbIA M HEOAHOPOAHbIM cocTaB. YKasaHHaa Knaccudukauma npeacrasieHa B
Tabnunue N2.1.

Tabnumua N2.1

Mpynnbl ObuWwme xapaKTeEPUCTUKN fitoaelt rpynn MOBUAbHOCTH
KOHTUHreHTa 6e3
orpaHuyeHun
MOBUNBHOCTH
OpHopoaHble MO-1 Jetn v nogpoctku (7 - 18 net)
rpynnbl
MO0-2 Monogexb (18 - 25 ner)
MO0-3 NMoan TpyaocnocobHoro BospacTa (18 - 60 neT)
HeoaHopoaHbl MO-4 lpynna, cocToAlasn U3 AeTein AOWKObHOIO M WWKOJIbHOro
e rpynnbl BO3pacTa U Atoaen TpyaocnocobHoro Bo3pacTa
MO-5 lpynna, cocToAwan U3 AeTei AOWKOAbHOrO M WWKOJ/IbHOrO

BO3pacTa, HIOAEVI pr,D,OCI'IOCOGHOI'O BO3pPacCTa N aKTUBHbIX
mo,u,eﬁ NOXXWMN0ro BO3pacTa

MO-6 lpynna, coctosAwasn U3 nraein TpyL0CcnocobHOro Bo3pacra u
aKTMBHbIX N0AEN NOXKMNOro BO3pacTa

MO-7 lpynna, cocToAwasa U3 ntogen ¢ rpyaHbiMi AeTbMK, AeTeN
OOLWKONbHOIO M LWKONbHOFO BO3pacTa, Ntoaek
TpyAocrnocobHOro Bo3pacTta, akTUBHbIX JIl0AEN NOXKUI0TO
BO3pacTa

3. Knaccudpumrauma MIH no rpynnam mobunbHOCTU NpeacTaBneHa B Tabauue M2.2.
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Tabnunua N2.2

pynnbl O6Lwme xapaKTepUCTUKM Ntoael rpynn MobuabHOCTH
MOBUABbHOCTU
M1 Noan, He UMmeroLLIMEe UHBAIMAHOCTU, CO CHUMKEHHOM MOBUNBHOCTLIO (NOoXKAble ntoam (ctaplie 60

NeT), 4eTV AOWKOIbHOIO BO3pacTa, bepemMeHHbIe KEeHLMHbI), @ TaK¥Ke ryxue 1 cnabocnbiwalume

M2 MoXKMnble HemoLLHble Nt0AN (MMetoLIMe MHBANAHOCTb UK XPOHUYECKMe 3aboeBaHns), caenble
n cnabosuaalme nloan

M3 Jlrogmn TpYAOCﬂ0C06HOFO BO3pacCTa C Nopa*KeHnem OnopHO-ABUraTe/ZIbHOro annaparta
M4 UHBannapbl, nepegsuratroimeca Ha Kpecnax-Koaackax
HM HemobunbHble rpaxkgaHe (ﬂI-OAI/I, HE nmerume BO3MOXKHOCTK nepeasurateCA CaMOCTOATE/NIbHO,

Hanpumep, NOAM C TpaBMaMu OMNOPHO-ABUraTeNibHOro annapata). fliogen, nepeasuralowmxca
HecamocCToATe/IbHO Ha Kpec/ie-KoAacKe, cnenyet OTHOCUTb K rpynne HM.

HT HeTpaHcnopTtabenbHbie noan (loam, aencramn no TPaHCNOPTMPOBKE
KOTOPbIX ABAAOTCA HEAOMYCTUMbIMU BCNEACTBME MNPSMOMN Yrpo3bl KW3HW, BbI3BAHHOM TaKOM
TPaHCNOPTUPOBKOMN.)

HO Jlloan ¢ orpaHUYeHHOM CcTeneHblo cBo6OAbI, B TOM YMC/E NOAN C NCUXMYECKUMU OTKIOHEHUAMM
(Mopagok aBaKyauuu ngen, oTHocAWwmxcs K rpynne HO, onpepenserca MHCTPYKLMER O mepax
Nno*KapHol 6e30nacHOCTN A1 KOHKPETHOro 34aHus.)

4. B cooTBeTcTBUM € Tabauuen M2.3 ocyliecTsnnaeTcs BbiIOOp rpynn 3BakKyMpyemMoro KOHTUHIeHTa 3aBUCUMOCTH
OT Knacca pyHKLUMOHAIbHOM NOXKAapHOM 0NacHOCTU 34aHMN. Ha 0OCHOBE NPOEKTHOM M MHOM AOKYMEHTAUUM Ha 34aHKe
onpeaensercs obliee KOMYECTBO Ntoaen B 3aaHUN. Onpeaenserca KONMUYecTBO NtoAen, OTHOCALLMXCA K Kaxaon 13
aTux rpynn. Mpu oTcyTCTBUM HEOBXOANMBIX AaHHbIX KOJIMYECTBO /Io4eil NPUHUMAETCS B COOTBETCTBMU C MYHKTamMu 5,
6 HACTOALLErO NPUIOKEHUA.

5. MMHMMa IbHOE pacyeTHOe KOJIMYECTBO /IAEN B 34aHMM A0/I3KHO COCTaBNAATb HE MeHee:
[NA TaHLeBaNbHbIX 320108 - 1 yenosek Ha 1,35 m? naowaam 3ana;
[NA MarasuHos - 1 yenosek Ha 3 M2 NoLaamM TOProBoro 3ana, BK/AYas NIoLWaab, 3aHATY0 060pya0BaHNEM;

ANA PbIHKOB - 1 yesioBek Ha 1,6 M? naowaam TOProBoro 3ana PbIHOYHOM TOProBAM, BK/IKOYasA NIOWAAb, 3aHATYIO
obopyaoBaHuem;

ANA NpeanpuATUiA BbITOBOro 06cayMBaHUA - 1 yenosek Ha 1,35 m? nnowaam nomelLeHUsa Ana noceTutenen,
BK/Il0YasA NoWaab, 3aHATY0 060pya0BaHNEM;

N8 aAMUHUCTPATUBHbIX MOMELLLEHUI - 1 YyenoBeK Ha 6 M? cymmapHO naowwaam oGpucHbIX NOMeLLEHN;
ONA CTOAHOK aBToMobuneit - 1 yenosek Ha 1 malwMHOMECTO;

Ana npeanpuAtTMiA obuwecTBeHHOro nutaHMa - 1 yenoBek Ha 1 nocaflouHOe MecTo, NPW opraHM3auun
TaHLUEBa bHbIX NIOWAA0K - 1 YenoBeK Ha 2 M? naoLwwaan 3ana, He 3aHAToN obopyaoBaHNEM;

ANA 30aHUIA KUAbIX MHOFOKBApTUPHBIX - HE MEHEee KOAMYecTBa KOMHaT B KBapTMpe NIOC ABa Ye/NOoBeKa Ha
KaXKAaylo KBapTupy;

ANA BHEKBAPTUPHbDIX KN1a40BbIX 3,Cl,aHVIl7I HKNNbIX MHOTOKBAPTUPHDbIX - 1yenoBeKk Ha 1l KNa4oBYHO;

ANA Mos1ieNIbHbIX 3a/10B KY/Z1bTOBbIX 3,LI,3HVII\/‘I C paCyeTHbIM YMCNIOM noceTutenen - He MeHee KOIMYECTBa cmaayvnx
MeCT NAC KOZINYECTBO ﬂlO,CI,El\;I, onpegeneHHoe U3 pacyeTa 0,8 m? naowagn moaenbHoro 3asna Ha ogHOro 4yesoBeka,
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He 3aHATon 0bopynoBaHMEM;

ANA MONE/IbHbIX 337108 KY/IbTOBbIX 34aHMIA C HEPaCYeTHbIM YMCIOM NoceTuTesei - u3 pacdeta 0,5 m? naowaam
MO/IeNbHOTO 3a/1a Ha OAHOrOo Ye/I0BEeKa, BKAOYasA NAoLWaab, 3aHATYo obopyaoBaHMem;

[ANA anTapa KyAbTOBbIX 34aHWUIA - M3 pacyeTa 5 M% nnowaam antapa Ha OAHOro YeN0BEKa, BKAYasA NaowWwaab,
3aHATYyI0 060pya0BaHMEM.

B cnyyae, ecnm obliee KONMYECTBO Nt0AEN, onpeaeneHHoe Mo NYHKTY 4 HacTOALLEro NPUIOXKeHUsA, cocTaBaseT
MeHee MMHMMaNbHOro, KONMYECTBO NloAel cneayet NPUHUMaTb PaBHbIM MUHUMAIbHOMY PacyeTHOMY KO/IMYeCTBY,
33 UCK/OYEHMEM CAy4Yaes, Korda YMCAEHHOCTb NtoAen orpaHuYeHa B pamKax AONOAHUTENbHbIX MEPONPUATUIA No
obecneyeHMto NoXKapHOM 6e3onacHOCTW.

6. B COOTBETCTBUM C NOIOKEHMAMM TabanLbl [12.3 onpegenseTcs MMHUMabHOE pacyeTHOE KOIMYECTBO Nt0AEN,
OTHOCALLMXCA K rpynnam mobunbHoctn M2, M3, M4. Npu 3Tom, eciv B Tabauvue NnpuBeaeHO CyMMapHOe KOJINYeCcTBO
mogeii rpynn M2, M3, M4, konndecTso ntoaei kaxaon us rpynn (M2/M3/M4) cneayet onpeaensaTe U3 COOTHOLLEHUA:
0,25/0,6/0,15.

Mpu HEOBXOANMMOCTU KOJIMYECTBO JIOAEN B OCTaBLUENCA Tpynne onpeaensaeTca Kak pasHOCTb mexay obuwmm
KOJINYECTBOM NIOAEN MU CYMMapHbIM KoainyecTsom Atogein rpynn M2, M3, M4.

7. AnAa 3paHMin 6ONbHUL, KONMYECTBO NIOAEN B Kaxkaolh rpynne onpeaenserca no Tabauvue MN2.4. Ona
CNeunanmn3npoBaHHbIX ydypexaeHuin ans npebbiBaHua MIH (goma WHBanAMAOB, XUNble AO0Ma, CNeunanbHo
npegHasHaYeHHbIX N8 MHBANNAO0B), KosimdecTBo MIH, OoTHOCALLMXCA K Pa3/IMYHbIM Fpynnam, cnegyeT onpeaenartb B
COOTBETCTBUM C 334aHNEM HA NPOEKTUPOBAHNE UM MHOM AOKYMEHTALMEN Ha 34aHMe.
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Tabnunua N2.3

IBaKyMpyemMbli KOHTUHIEHT B 3aBMCMMOCTM OT KJlacca
dYHKUMOHANbHOM NOXKAPHOM ONacHOCTU 34aHUN

TeaTpbl (A18 B3pOCAbIX), KNHOTEATPbI,
KOHLEPTHbIE 3a/bl, KNybbl, CNOPTUBHbIE
COOPYXEHUA C TPUBYHaMM

N Knacc HasHayeHue 3p0aHUA MuHMManbHOe pacyeTHOe KOANYeCcTBO
n/n| ¢yHKUMOHaNbHOM Ntofen, OTHOCALLMXCA K PA3INYHbIM
noKapHou rpynnam mobunbHocTH, %
onacHoCTH
1. M1
34aHMA AOWKO/IbHbIX 06pa30BaTe/IbHbIX (moLWKONbHUKM)
opraHuMsaunii CymmapHoe Koan4ecTso
M2, M3, M4 - 2%
CnanbHble Kopnyca 06pa3oBaTe/ibHbIX MO-1
OpraHn3aLMi C HaIMYMemM MHTepHaTa U
P 4 - P CymmapHoe Konmyectso M2, M3, M4 - 2%
OETCKNX opraHmn3aymmn
CneumnannsnpoBaHHble AOoMa
®1.1 4 P A M2 - 100%
npecrapensix (HeKBapTUpPHbIE)
CneunanmsnpoBaHHble AOMa WHBANAO0B B cooTBeTCTBUM C AOKYMEHTALUMEN Ha
(HekBapTUpHbIE) 34aHue
34aHMA MeANLMHCKUX OPraHn3aunii,
npegHasHa4YeHHble 411 OKa3aHuA
MeAULUMHCKOM NOMOLM B CTaLLMOHAPHbIX B cootBetcTBUM Cc Tabanuei N7.4
ycnoBusx (KpyrnocyTouHo) (aanee -
60NbHULbI)
2. FOCTUHMLbI, 0BLLEXUTUA (33 MO-5
1.2 NCKNOYEHNEM OBLLEKUTUN KBAPTUPHOIO CymmapHoe Konmyectso M2, M3, M4 - 3%
' TWNA), CNanbHble Kopnyca caHaToOpPUEB U 0obLwen BMECTUMOCTU 34aHUSA, HO HE MeHee
OOMOB OTZAbIXa 06LLero TMNa, KEMMNUHIOB 1 mecTa
3. MO-7
CymmapHoe Konmyectso M2, M3, M4 -
onpeaenseTca 3ajaHnem Ha
13 MHOroKBapTUpPHbIE KW/ble 4OMa, B TOM NPOEKTUPOBaHME, HO He meHee 1 YenoBeKa
) yncne obLLEKNTUA KBAPTUPHOTO TUNA Ha 3TaX (3Taxk cekuMu) Npu naowaamn He
6onee 550 M2. MNpu 6onbliel naowaam - B
COOTBETCTBUM C MYHKTOM 2 HacTosLLen
Tabanubl
4, 14 OAHOKBApPTMPHbIE XKble 4oMa, B TOM MO-7
) yncne 610KMpPOBaHHbIE M2 - 1 yenoBeK
5. MO0-4
CymmapHoe Konmyectso M2, M3, M4 - 3%
TeaTpbl oA AeTen U UMpPKU obuelt BMeCTMMOCTU coopyKeHuin natoc 1
MecCTO Ha Kaxapble 100 mecT npu
BMEeCTMMOCTM cBblwwe 1000 3putenei
$2.1, $2.3 P
6. MO-5

CymmapHoe Konmyectso M2, M3, M4 - 3%
obLei BMECTUMOCTU COOpYKeHui natoc 1
MeCTO Ha Kaxable 100 mecT npu
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BMEeCTMMOCTM cBblwwe 1000 3putenei

7. MO0-2
CymmapHoe Konmnyectso M2, M3, M4 - 3%
¢2.1 BrubanoTeku obuelrt BMECTMMOCTU coopyKeHuin natc 1
MecCTO Ha Kaxkable 100 mecT npum
BMecTUMOCTH cBbie 1000 yntaTenei
8. MO0-2
TaHueBanbHbIE 3abl CymmapHoe Konmyectso M2, M3, M4 - 2%
obuelt BMeCTUMOCTH 34aHuA
$2.2,02.4
9. MO0-5
My3eu, BbICTaBKMK CymmapHoe Konmyectso M2, M3, M4 - 2%
obLein BMecTMMoCTU 34aHuUA
10. MO-5
3.1 34aHWA opraHM3aumm TOprosam CymmapHoe Konndectso M2, M3, M4 - 3%
obuwen BMeCTMMOCTU 34aHNA
11 3aaHuMA opraHnsauum obwecTBeHHoro MO-5
®3.2 I'IfI‘TaHMFI P t LU' CymmapHoe Konndectso M2, M3, M4 - 5%
obueit BMECTUMOCTU 34aHUA
12. MO-5
®3.3 Bok3anbl CymmapHoe Konmyectso M2, M3, M4 - 2%
obuwen BMECTUMOCTU 34aHUA
13. ®3.4 34aHNA MegULNHCKNX MO-6
opraHu3aumi, npegHasHavYeHHble Ana CymmapHoe Konmnyectso M2, M3, M4 - 5%
OCYLLECTB/IEHMA MEeANLIMHCKOM obuelt BMEeCTUMOCTW 34aHuUA
AeATeNIbHOCTU, 33 UCKAoUYeHnem 601bHuL,
(ans B3pocnbix noaeit)
14. 34aHMA MeANLMHCKUX OpraHn3aunii,
npegHasHa4YeHHble 417 OCYLLECTBAEHUA MO0-4
MeAULMHCKOM AeATeNbHOCTH, 3a CymmapHoe Konmnyectso M2, M3, M4 - 5%
UCKAoYeHnem 6obHUL, (ANna geTen u obulelt BMeCTUMOCTU 34aHuA
NnoapOCTKOB)
15. MomelleHUA ana noceTuTenem MO-6
opraHusaumin 6bITOBOro U KOMMYHabHOTO
®3.5 P 4 y CymmapHoe Konmyectso M2, M3, M4 - 3%
0bcnyKMBaHMA C HepPaCYETHbIM YUC/IOM N
. obuieit BMECTUMOCTU 34aHUA
NoCag0uYHbIX MECT A5 NoceTUTEeNEN
16. DU3KYNbTYPHO-0340POBUTE/bHDBIE MO-4
KOMMNEKCbI N yYpEXKAEHUA C
yHpexa . | CymmapHoe Konnyectso M2, M3, M4 - 2%
nometieHnammn 6e3 TpubyH ana sputenen, .
o 0obLwen BMECTUMOCTU 34aHUA
6bITOBbIE MOMeLLeHMA (AN aeTelt)
17. ©3.6 OU3KYNbTYPHO-0340POBUTE/IbHbIE
KOMMNAEKCbI N y4pexXaeHuna C MO0-6
nometieHnamm 6e3 TpubyH ans sputenei, | CymmapHoe Konandyectso M2, M3, M4 - 2%
6bITOBbIE MOMeLLEeHMA (818 B3POC/bIX), obulelt BMeCTUMOCTH 34aHuA
6aHu
18. MO-7
3.7 O6bEeKTbl PeNUTMO3HOro HazHayeHus

CymmapHoe Konmyectso M2, M3, M4 - 7%
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oT 0bLein BMecTMmocTu

19. 3paHus obeobpasoBaTeNbHbIX
OpraHu3aLmin, opraH1sauni MO0-1
®4.1. [0MONIHUTEIbHOTO 06pa3oBaHuA aeTen, CymmapHoe Konmyectso M2, M3, M4 - 2%
npodeccMoHanbHbIX 06pa3oBaTeNbHbIX obLero Ymcia MecT B y4YperkaeHum
opraHusaummn
20. 3paHns obpasoBaTe/ibHbIX OpraHusaumii MO-3
BbicLero obpasoBaHuUsA, opraHnsaumi
®4.2 b » 0P 4 CymmapHoe Kosimdectso M2, M3,
O0NONHUTENbHOTO NPOdECCMOHANBHOrO 0
M4 - 2,7% obuiero yncna mect
obpasoBaHus
21. 34aHWA OpraHoB ynpassieHua MO-3
ypexaeHUn, MPOEKTHO-KOHCTPYKTOPCKUX
yapexa g P PYKTOP CymmapHoe Konmyectso M2, M3, M4 -
opraHusauni, NHGOPMaLMNOHHbIX U
4.3 onpepenaeTca 3agaHMemM Ha
penakUuMOHHO-N34aTeNbCKUX N
. . NPOEKTUPOBAHNE NN MHOMN
OpraHM3aLni, Hay4YHbIX OpraHM3aLLniA, N
OOKyMeHTaumMen Ha 3gaHue
6aHKoB, KOHTOP, 0dUcoB
22. d4.4 34aHMA NOXKapHbIX Aeno MO-3 - 100%
23. MO-3
MponssoacTBeHHbIE 34aHMA, COOPYKEHUA, CymmapHoe Konmyectso M2, M3, M4 -
5.1 NpPon3BOACTBEHHbIE M NabopaTopHble onpeaenseTca 3agaHnem Ha
NomeLLLeHNA, MaCcTePCKME, KpemaTopum NPOEKTUPOBAHUE NN UHOMN
OOKYMEHTauMen Ha 34aHune
24, MO-3
Cknagckme 30aHUA, COOPYKEHUA, CymmapHoe konmyectso M2, M3, M4 -
KHUTOXPAHMANULLLA, apXUBbl, CKNaACKMe onpeaenaeTca 3alaHMem Ha
nomeLLeHmn NPOEKTUPOBAHUE AN UHOWN
OOKYMeHTaumMen Ha 3gaHue
25. MO0-7
5.2
(Kpome BCTPOEHHbIX aBTOCTOAHOK, rae
OCHOBHOW 3BaKyMpPYEMbIA KOHTUHIEHT
CToAHKM ans asTomobunei 6es onpeaenserca HasHayeHnem 34aHus, B
TEXHMYECKOr0o 06C/YKMBAHMA U PEMOHTA KOTOpPOE OHU BCTpoeHbl.) CymmapHoe
Koaunyectso M2, M3, M4 - onpeaensetca
3a4aHMEM Ha NPOEKTUPOBAHMNE UNU UHOM
OOKYMEHTauMen Ha 34aHune
26. MO-3
. CymmapHoe Konmyectso M2, M3, M4 -
34aHMA CENbCKOXO3AMCTBEHHOIO
®5.3 onpepenaeTcA 3agaHMemM Ha

Ha3Ha4vyeHunA

NpPoeKTUpPOoBaHUe UAN UHOM
OOKYyMeHTauuel Ha 3aaHue
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Tabnuua N2.4

IBaKYMPYEMbIN KOHTUHIEHT A4J1A Pa3/IM4YHbIX OTAeNeHU 60/1bHUL,

OTpeneHunsa 60nbHUL,

PacueTHOe KOMYEeCTBO NtoAel, OTHOCALLMXCA K PasIMYHbIM rpynnam
mobunbHoctn, %

TepaneBTUyeckoe oTaesieHne

MO0-6 - 27

M2 - 56

M3-11

M4 -6

HEBpOI'IOI'I/I‘-IeCKOE oTaeneHue

MO0-6 - 15

M2 - 50

M3 -9

M4 -7

HM - 17

HT -2

OHKonornyeckoe otaeneHue

MO0-6 - 41

M2 -37

M3 -10

M4 -7

HM -4

HT-1

Ka panonorn4yeckoe otaeneHune

MO0-6 - 24

M2 -61

M3 -6

M4 -5

HM -3

HT-1

XumunoTtepaneBTuyeckoe
oTaeneHue

MO0-6 - 40

M2 -40

M3 -10

M4 -6

HM -3

HT -1
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Xupypruueckoe otaeneHve

MO0-6 - 42

M2 - 41

M3 -6

M4 -5

HM - 4

HT -2

MynbMOHOMOrMYECKOE OTAe/IeHNe

MO0-6 - 58

M2 -32

M3 -5

M4 -5

Yponornyeckoe otgeneHue

MO0-6 - 41

M2 -43

M3 -7

M4 -6

HM -3

Helpoxmpypruyeckoe otaeneHume

MO0-6 - 41

M2 -12

M3 -30

M4 -9

HM -5

HT -2

[MHeKonornyeckoe otaeneHune

MO0-6 - 92

M2-3

M3 -4

M4 -1

[eTckoe oTaeneHue

MO0-4 - 92

M3 -5

M4 -3

PoaunbHoe oTaeneHune

MO-3 - 15

M1 (6epemeHHbIe KeHLMHbI) - 82

M3 -2

M4 -1
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8. B 34aHuax, rae nogm, oTHocAwmeca K rpynne M1 He BblAe/ieHbl B OTAENbHYIO rPYMny, OHW YYMUTbIBAOTCA B
cocTaBe CMeLlaHHOro NoToka rpynnbl MO 1 Kak oTAesibHan rpynna He paccMaTpMBatoTCA.

9. B 3aBUCMMOCTU OT GYHKLMOHANBbHOTO Ha3HAYeHUA 34aHUA N0AEN, BXOAALWMX B cocTas rpynn M1 - M4, c
yyeTom Tabamubl M2.2 cnepyeT OTHOCUTb K OAHOM M3 rpynn, NapaMmeTpbl ABUKEHUA KOTOPbIX NpuBedeHbl B Tabauue
n2.7.

10. Mnowaab ropmMsoHTanbHOM NpoeKkumn aogen f, m?/yen., B 3aBUCMMOCTH OT UX MOBUABHOCTW, BO3pPacTa U
oAexabl cneayet NPUHUMAThL B COOTBETCTBMU C NPUBEAEHHBIMUN HUXKE AaHHbIMMU:

0,03 m%/uen. - ana aetelt AOWKOABHOTO BO3pacTa (A0WKONbHUKOB);

0,06 m?/uen. - ona getelt n NOAPOCTKOB LWKO/IbHOrO BO3PacTa (LUKO/IbHUKOB);

0,100 m%/uen. - ana noaein monoaoro u cpeaHero sospacta (MO0) B neTHelt oaexae 6e3 40NONHUTENbHbIX OMOP;
0,15 m%/uen. - ona aetel ¢ orpaHNYEHHbIMM BO3MOMXKHOCTAMM; ANA BepEeMEHHbIX XKEHLLNH;

0,125 m%/uen. - pna mogeli monodoro u cpegHero sospacta (M0) B 3sumHel ogexae 6e3 AOMNOAHUTENbHbIX
onop, ryxux n cnabocnblwalux Aoaen Monoaoro 1 cpeaHero sospacta (M1);

0,200 m?/yen. - ana noaelt MoONoAoro U cpeaHero sospacta (M3) ¢ oAHOIM AONONHUTENbHON ONOpPON; ANA
NOXWUNbIX HEMOLLHbIX Ntogei (M2) 6e3 fONONHUTENbHbBIX ONOP M C O4HOW AOMNOJHUTENbHOM onopol (B TOm uucne
rAyxux u cnabocnblwalymx);

0,300 m?/uen. - gna nloae MoNoAoro 1 cpeaHero sospacta (M3) ¢ AByMA 4ONOAHUTEbHBIMM ONOPaMMu;
0,4 m?/4en. - pna cnenbix 1 cnabosMAALMX Ntoaei ¢ TpocTbio (M2);
0,96 m?/uen. - ANA MHBANNAOB, MEPeABUraloLLMXCA Ha Kpecaax-KoNACKax.

JononHuTeNbHbIe AaHHbIe NAOLWAAM FOPU3OHTANbHOMN NpoeKkunn atoaei f, m%/uen., npeacrasneHbl 8 Tabn. M2.5.
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Mnowaab ropn3oHTasIbHOM NPOEKUMN IOAEN C OrPAaHUYEHHOM
MOBWABHOCTbIO, M?/uen.

Tabnuua N2.5

3nopoBbie | Cnenble C nopakeHnem onopHo-ABUraTeNbHOro annapaTta
nogu,
cnaboc/biL nepeasurato | nepeasurato | nepeasurato | nepeaBurato | TpaHCMOPTUP | TPAHCNOPTUP
alme, ¢ wmecs 6es Lmecs c Lmecs c wmecs Ha yemble Ha yemble Ha
orpaHuyeHm OONONHUTEN O HOM OByMsA Kpecnax- HOCM/IKaX KaTasikax
em bHbIX ONMOP | AOMOJIHUTEN | AOMONHUTENb |  KOJACKaX
YMCTBEHHOI bHO onopoi HbIMK
AeATeNbHoC onopamu
™
1 2 3 4 5 6 7 8
& 7 *» & » & ¢ o ¢ | @ [
£
by b2
~amgill ¢
Iy i
a= 0,28 a1 = 0,72 az = 0,40 as = 0,50 dg = 0,50 ds = 0,80 b, = 0,50 b, = 0,75
c=0,46 c1=0,82 |c;=0,75 c3-0,65 c1=0,90 ¢ =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

11. PacyeTHOe 3HaYeHWe CKOPOCTU ABUMKEHUA NOAEN HA yYacTKe 3BaKYaLMOHHOrO NyTW Npu onpeseseHHOM
3HAYEHUU NJOTHOCTM MOXKeT bbITb onpeaeneHo no ¢opmyne (M2.1) c yyueTom gaHHbIX B Tabaunuax M2.6 n M2.7:

VDi = Voi 1'a||n& - m, IpHu Di >D0i’

0i
Vo =V,, mpu D, < D, (I12.1)

roe Voi - cpefiHee 3HayeHMe CKOpPOoCTU cBOHOAHOro ABUNKEHUSA NtoAei B NoToKe (Npu Dj =< DOj ), M/MUH;

rae Vpi - CKOPOCTb ABMMEHUA Nto[ei B MOTOKe No i-my BUAY NyTH, M/MUH, NPU NJAOTHOCTU NOTOKa Dj;
D; - 3HaYeHne NIOTHOCTM IIOACKOro NOTOKA Ha i-M yYacTKe 3BaKyaLMOHHOro NyTH, Yen./m?;

Doi - NpeaenbHoe 3HaveHue MAOTHOCTU /IIDACKOrO NOTOKA, A0 AOCTUMKEHUA KOTOPOro BO3MOXKHO cBobogHoe
ABUXKeHWe ntoaei no i-my Buay nytv (NI0THOCTb HE BAUAET Ha CKOPOCTb ABVMXKEHUA Ntoaeit), yen./m?;

dij - KOB(I)(I)MLI,MEHT adanTtauunn I'HOAEVI K USMEHEHUNAM NJIOTHOCTU NMNOTOKa Npn ABUNXKEHUN NO j-My BnAYy NyTHu;

m - KO3OPULUMEHT BAMAHMA NpoemMa. 3HaYeHre m NPUHMMAETCA PaBHbIM M = 1 NpM NNOTHOCTM NOTOKa nepeg,
rpaHuLeit npoema D < 0,5 M2/m2 Mpu D = 0,5 M%/m? 3HaYeHMe m NPUHUMAETCA paBHbIM m = 1,25 - 0,05D.
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3HauyeHuA BeNNYKH a;, Doi, 1 Vo npeactasneHbl B Tabaunuax M2.6 n NM2.7.

MapameTpbl NIOACKOrO NOTOKA ANS FPYNMN OCHOBHOTO KOHTUHIEHTa
pas/sinyHoro coctasa 6e3 orpaHMyeHns mobunoHoctn (MO)

Tabnunua MN2.6

PacueTHas Bua, nyT1 1 3HaueHns napameTpos B popmate Voi/ai/Doi, M/MUH/- CpegHaa naowanb
rpynna Juen/m? rOpU30HTaIbHOM
npoeKkumm, m?
[OpM30OHTaNbHbIN Mpoem JlecTHUua BHKU3 |JleCcTHMUA 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. M0-3 100,0/0,295/0,51 | 100,0/0,295/0,65 | 100,0/0,40/0,89 | 60,0/0,305/0,67 0,1

4. M0-4 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 45,02/0,425/0,86 | 50,0/0,253/0,18 | 30,0/0,367/0,62 | 30,0/0,414/0,88 0,121

B Tabnuue 2.6 yKasaHbl AaHHble A1a feTHeW oaexabl. B ciyyae pacyeTHOM 3Bakyauuu Atogein B 3MmHen
ogexnae nnowanb NPoeKUnn Hago yBENNUYNTb Ha 25%.
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Tabnuua N2.7

3HayeHnA BeaundmH ai, Doi u Voi, 4na onpegeneHmna napameTpos
OBUXKEHMA NIOACKMX NOTOKOB, COCTOALLUMNX U3 NH0AEN, OTHOCALLMXCA

K MIH Ha pasHbix y4acTKax NyTy 3BaKyauum

Bug nytu ai Doi, uen,/m? Voi, M/MUH
Moxkunble nogu (ctapuwe 60 nert)
FOpU30HTaNbHbIN 0,295 0,51 80
Mpoem 0,295 0,65 80
JlecTHUUA BHU3 0,400 0,89 70
JlecTHULa BBEPX 0,305 0,67 60
Mouble HeMOLLHbIE N0AM (MMeoLLME UHBAIMAHOCTD UAN XPOHUYECKUe 3aboneBaHus)
FOpM30HTaNbHbIN 0,428 0,96 25,00
Mpoem 0,456 1,02 20,00
JlecTHUUA BHU3 0,505 1,26 20,00
JlecTHMUA BBEPX 0,338 0,56 20,00
MaHAayc BHU3 0,353 0,58 25,00
Manayc seepx 0,368 0,72 15,00
JowKonbHuKKM (aetm 3 - 7 ner)
FOpPU30HTabHbIN 0,275 0,78 60
Mpoem 0,350 1,2 60
JlecTHUUA BHU3 0,190 0,64 47
JlecTHULA BBEPX 0,275 0,76 47
[eTtn c orpaHNYeHHbIMM BO3MOKHOCTAMM

[OpM30HTaNbHbIN 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

logmn pr,D,OCI'IOCO6HOFO BO3pacCTa C Nnopa*XeHnem onopHO-ABUraTe/ZIbHOro annaparta

[OpM30HTaNbHbIN 0,414 0,77 44,00
Mpoem 0,345 0,57 38,00
JlecTHUUA BHU3 0,422 0,96 24,00
JlecTHMUa BBEPX 0,313 0,74 14,00
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Cnenble n cnabosumasaume noan

[OpM30HTaNbHbIN 0,371 0,73 26,00
Mpoem 0,271 0,77 17,00
JlecTHUUA BHU3 0,519 0,97 21,00
JlecTHULA BBEPX 0,387 0,82 18,00

rnyxue u cnabocnbiwallme noan

FOpM30HTaNbHbIN 0,301 0,58 82,00
Mpoem 0,328 0,73 82,00
JlecTHMua BHU3 0,380 0,91 82,00
JlecTHMUA BBEPX 0,344 0,72 54,00

bepemeHHble XKeHLMHbI

[OpM30HTaNbHbIN 0,404 0,991 56,42
Mpoem 0,427 1,033 49,47
JlecTHUUA BHU3 0,336 0,786 42,35
JlecTHMUa BBEPX 0,411 1,312 31,25

NHBanuapbl, nepegsurarowineca Ha Kpecnax-KonAackax

[OpPU30HTaNbHbIN 0,400 0,141 60,00
MaHgyc BHM3 0,400 0,141 60,00
MaHayc BBepx 0,420 0,156 40,00

B Tabnuue M2.7 napameTpbl ABUKEHUA NO NAaHAYCY BHU3 U BBEPX NPUBEAEHbI TO/IbKO AN NMOMKUIIbIX HEMOLLHbIX
mogen (Mmeowmx MHBaIMAHOCTb UAN XPOHUYECKMe 3aboneBaHuA) U MHBAINMGOB, NEePeBUratoLLIMXCA Ha Kpecaax-
KONSICKax. 1N oCTaNbHbIX N04eN NapameTpbl ABUKEHMA NO NaHAYCaM, ECIN UX HAKNOH He3HayuTeneH (He 6onee 1:8),
HeobXxoaMMO onpeaensTb, Kak A1 FOPM30HTANbHOTO NyTH, NPU 6oNee 3HAUYUTENbHBIX HAKNOHAX - KaK A8 1eCTHULLbI.

3HayeHMe UHTEHCUBHOCTU ABUMKEHUA Nlo4ei B NOTOKe onpeaeneHHoW NAOTHOCTU (pi, Yen./(M-MUH), a TakKe
MaKCMMa/ibHOE 3HaYeHUE UHTEHCUBHOCTU Qmaxi, Ye./(M:MWUH), MPU ABUKEHWUM Ha i-M y4YaCTKe 3BaKyaLMOHHOro nyTu
paccumTbiBaeTca no dopmynam (M2.2) n (N2.3).

Mpu yyeTe B pacyeTax NAoWaaM ropu3oHTaNbHOM NpoeKumn Ntoaein f MHTEHCUBHOCTM (pi U Omaxi BYAYT MMETb
pa3mepHOCTb M/MUH:

Ooi = Di 'VDi’ (I12.2)

qmaxi = D .VDq P! (H23)

qmax [

roe quaxi - NNOTHOCTM NII0AEN B NOTOKE, NPU KOTOPOM AOCTUraeTCA MaKCMMa/IbHOe 3HaYeHNe MHTEHCUBHOCTY
[BWXKEHMA ANA i-r0 BMAa NyTH, yen./m? unu m2/m?%;

\

Omax
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LOCTUraeTcd MaKCUMasibHOE 3HaYeHNe MHTEHCUBHOCTU ABUNKEHNA, M/MUH.
D . .
Omy i PACCYMTBIBAETCA MO dOPMYyNE:

1,

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

qmax !

BHe 3aBMCMMOCTM OT TWMA MUCMNOAb3YEMON MOAENN 3HAYEHUE (maxi U 3HAUYEHUE WHTEHCUBHOCTM MNpU
MaKCMMaNbHON MAOTHOCTU Opmaxi, M/MWH, ANA MOTOKOB Nt0BOro coctaBa He AO0/KHbI MPeBblllaTh 3HaYeHUN,
npueeneHHbIX B Tabanye M2.8.

Tabnmua N2.8

3HavyeHMA BENNYMH Qmax M Obomax HA PA3HbIX y4aCTKax
NyTW 3BaKyaLmu

Bua nytu Omax, M/MUH | Qpmax (NPY 06pa3oBaHNM MaKCMMaAbHOW NAOTHOCTH), M/MUH

[OpPM30HTaNbHbIM NYTb 16,5 13,5

8,5 npu 6> 1,6 M;

BepHOI npoem 19,6
flseprovt np 2,5+ 3,755 oy 8< 1,6 M
JlecTHUUA BHU3 16,0 7,2
JlecTHMUA BBEPX 11,0 9,9

12. Ona nogen, HecnocobHbIX K CaMOCTOATENIbHOW 3BaKyauuun (aanee - HemobuabHble noamM), HeobxoaMMo
onpeaenaTb pacdeTHoe Bpemsa crnaceHus U3 fevebHo-NpodUNaKTUYECKUX U COLMaNbHbIX YUPEXAEHUN NPU NOMOLLN
HOCWJIOK.

CnaceHune ocyw,ecTBnaeTcA NepcoHaom no asoe.

PacyeTHoe Bpemsa crnaceHus HEMOBUNBHbIX J'IPO,D,GVI tpen, MUH, ONpeaenseTca Kak cymma 3aTpaT BpemeHW Ha
nocnenosBaTte/ibHble onepaunn, BKAKYaloWmne:

YKNagblBaHWe HEeMOBUNbHOrO YeI0BEKa Ha HOCUAKMY;

nepeHoCcKy HeMobMNbHOrO YeNoBeKa Ha HOCUKax B 6e3onacHoe MecTo;

nepeKknagblBaHMe HEMOBMABHOrO YeNoBeKa C HOCU/IOK Ha NOATOTOB/EHHYO NOBEPXHOCTb;

nepeagukeHue (BO3BpaLLeHre) nepcoHana ¢ NycTbiIMU HOCUMIKaMM 3a CIeAYIOLLMM HEMOBUIbHBIM Ye0BEKOM.

Mocne nepeknagbiBaHMA C HOCMIOK HA NOATOTOBAEHHYIO NOBEPXHOCTb NOC/AeaHEero HeMobuAbHOro YenoBeka,
3aTpPaTbl BpeMEHU Ha BO3BpaLWlEeHNE NepCoHasla C NyCTbIMN HOCUZIKaMU 3a ceayroumm HEMOBWUIbHbIM YE/IOBEKOM He
onpenenarTca.

Bpems, 3aTpayeHHOEe NEepPCOHaNIOM Ha MepefBUNKeHWe C HOCW/IKaMM, OMNpenensieTca Kak OTHOLIEeHWEe AJINH
Pa3INYHbIX BUAOB NYyTW, BCTPEUAOLWMXCA Ha MapLLpyTe CNaceHu s, K CKOPOCTU NnepesBuKeHus.

Mpwu otcyTcTBUMK HEO6XO,D,MMbIX UCXOAHbIX AaHHbIX ONnA onpeaeneHna CKOPOCTU NepPEHOCKU MNMepCoHaIoM
HOCWNOK C YEeNIOBEKOM U 6e3 Hero cneanyet BOCNO/b30BaTbCA AaHHbIMU, NpUBELEHHBIMU B Ta6ﬂMLI,e Mn2.9.
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Tabnnua N2.9

CKOpPOCTb ABUKEHWNA NMepcoHana npu nepeHocKke HOCUJIOoK
c yenosekom n 6e3 Hero, M/MUH

Bug nytn Cyenosekom be3 yenoseka
[OpM30OHTaNbHbIM NYTb 70 100
JlecTHnua BHU3 30 80
JlecTHUUa BBEPX 20 60

Mpun ocyLLecTBAEHUM NEPEHOCKN HEMOBUIBbHBIX Nt0AEN NO NECTHULE C PAa3/INMYHBIX 3TarKenl 34aHMA KOIMYECTBO
pelcoB, OCyLLLEeCTBIAEMbIX OLHOM NAPOI YeSI0BEK U3 YMC/IA MEPCOHaNa, CAeayeT onpesenatb no Tabavue M2.10.

Tabnuua MN2.10
Konunuectso peiicoB No nepeHoOCKe HEMOBWIbHbIX Ntoaen

Ha HOCUIKaX C Pa3/ZINYHbIX aTaxken 34aHnA, ocywecrtenaemoe
O,EI,HOI‘/JI nap0|7| 4Yesi0BeEK U3 Yncaa nepCoHana

JTax | MaKkcmanbHoe KONMYecTBO PencoB 418 NepeHOCKM HEeMOBUbHbBIX t0Ael Ha HOCUTKaX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpema yKnaAplBaHWA YeNoBEeKa Ha HOCUAKU WAM MepeknafblBaHUMA C HOCMAOK Ha MOATOTOB/IEHHYIO
NOBEPXHOCTb, OCYLLECTBAAEMOE OA4HOM Napoit cnacatenei U3 ymcaa nepcoHana, cocrasnaet 0,15 MuH.
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MpunoxeHne N 3

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

CTATUCTUYECKUE OAHHbIE O YACTOTE BO3SHUKHOBEHUA NOXAPA B 34AHUAX

Tabnumua N3.1

N HanvmeHoBaHUWe 38aHUA YacTtoTa BO3HMKHOBEHMUA
n/n noapa B TeyeHue roga
1. |O6uieobpasoBaTenibHble OpraHn3aLmum 1,16 - 102
2. | OpraHunsaumnm HavanbHOro NpPodeccuoHaibHOro 0bpasoBaHus 1,98 - 1072
(npodeccroHanbHble TEXHUYECKUE yUnanLLLa)
3. | OpraHusaumu cpeaHero npodeccMoHanbHOro obpasosaHus (cpegHee 2,69 1072
cneumnanbHoe yyebHoe 3aBeaeHue)
4. | JowkKonbHble 0bpa3oBaTesibHble OPraHN3aLmnm 1,3-103
5. |[deTckne 0340poBUTENbHbIE Nareps, N1eTHUe AeTCKMe Aaum 1,26 - 103
6. |CaHaTopuun, ooma oTAbixa, NAHCMOHATLI 2,99 - 102
7. | AMbynatopum, NOANKAMHUKM, AUCNAHCEPbI, MeANYHKTbI 8,88-103
8. |34aHuMA PO3HUYHOM TOProBAN: 2,03-107?
YHMBEPMaAru, NPOMTOBapHbIe Mara3uHbl;
YHMBEPCaMbl, NPOAOBO/IbCTBEHHbIE MarasuHbl;
MarasmHbl CMeLLaHHbIX TOBAPOB;
aNTeKM, anTeyHble NapbKu
9. |3aaHuWA PbIHOYHOM TOProBAK: 1,13 - 1072
KpbITble, ONTOBbIE PbIHKWU (M3 34aHWUI CTaLMOHAPHOW NOCTPOIKM), TOProBble
MaBW/IbOHbI, KUOCKU, NapbKK, NaNaTKnU, KOHTENHEpPbI
10. |3aaHua opraHu3aumin obLEeCTBEHHOTO NUTAHKUA 3,88 -107
11. |FoCTMHMUbI, MOTENU 2,81-107
12. | CnopTUBHbIE COOPYHKEHUA 1,83-103
13. | 34aHMA 3PENNULLHDBIX N KY/IbTYPHO-NPOCBETUTENbHbIX YUpPEXAEHN 6,90 - 103
14. | BubnnoTekn 1,16 - 103
15. [ Myseu 1,38 - 102
16. | BonbHUUpbI 1,3-10%
17. | ObpasoBaTenbHble OPraHN3aLMmn C HaIMYMemM MHTepPHaTa 7,7-103
18. | CneumannsnpoBaHHble 4OMa NpecTapenbix U UHBAaANL0B 7,7-103
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19. | loma Knnble MHOFOKBAPTUPHDbIE 2,6-1072
20. | Joma Kunble 0aHOKBAPTUPHDbIE 1,9-103
21. | CToaHKM aBTOMObBUNeNn 4,5-107
22. | 34aHMA NPOU3BOACTBEHHOIO M CKNAACKOro Ha3HaYeHUA 1,9-10?
23. |34aHUA pennurmno3Horo HasHayeHmsa 3,2-103

Ha cauT

43


https://tk-expert.ru/

MNpunoxeHune N 4

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

NOPAAOK ONPEAENEHNA BPEMEHU HAYANA 3BAKYALUU

1. 3HayeHMe BpeMeHM Hayana 3BaKyauumm tps (C) ANA NnomelleHWs oyara noXkapa cnegyer onpefensatb Mo
dopmyne:

tHa = 5 + 0,01 ° FI‘IOM; (rl4.1)
rae Foom - NIOWAAb MOMELLEHUA, M2,

B cnyyae ecnn Bpema Havana 3BaKyauMu, pacCYMTaHHOE NO yKasaHHOM dopmysie, NpeBbillaeT BpeMa Hayana
3BaKyaluu, onpeaeneHHoe B cooTBeTcTBuM ¢ popmynon (M4.2) nan tabnnuen M4.1, sBpema Havyana 3Bakyauuu m3
NoMeLLEeHNs o4ara nokapa cnegyet onpenenatb no ¢opmyne (MN4.2) unn tabnmue N4.1.

2. Bpemsa Havyana 3BakyauuuM Ana 34aHUN, 060OpPyAOBaHHbIX CUCTEMOWN NOMAPHOM CUrHanusauuu (Mam
aBTOMAaTUYECKMMM YCTAaHOBKaMM NOMKAPOTYLIEHWNA, BbIMOAHAIOLLMMM GYHKLMIO CUCTEMbI MOXAPHOW CUTHANM3aLMUK) U
CMCTEeMOI onoBeLLeHMA W YNpaBaeHWs 3BaKyaLumnei npu noxape, onpeaenserca no popmyne:

t = t + t06H + tC0y3

H.9. nop unepy 3a0epaic tnpenB !

(I14.2)

rae tnop - BpEMA AOCTUMKEHMA NOPOroBOro 3HaYeHusA cpa6aTb|Bava NOoXapHoOro n3selwartenA, c,;

00H

unepy - BPEMA 33,€PXKM, CBA3AHHOE C MHEPLIMOHHOCTBIO CUCTEMbI OBHaPYXKEHNA NoXapa, C;
cova . .
sadepac - BPEMA 334€PXKKM, CBA3AHHOE C 33/1€PXKKOV ONOBELLEHUA NtoJeli Npy noxape, ¢. PUHUMaeTCcA paBHbIM

HYynKO npun ogHOBpPEMEHHOM OnoBeWw.eHUn ﬂlOp,El)ll B 34aHUN UM onpeaenAaeTca aJiropuTtMmom onoselweHnAa npu
NOo3TanHOM ONnoBeLWeHUN,

thpens - BPEMA NPOBEAEHMA NPEABaPUTENbHbBIX AENCTBUIA, NPEALIECTBYOWMX HAYany aBakyauuun. NMpmHnumaetca
pPaBHbIM:

60 ¢ - ans 3gaHN Knacca GYHKLMOHANbHOM NOXKapHoOM onacHocTn P1;
30 c - ans apyrux sagaHuin.

3. Ona nogei, oTHocAwmMXxca K rpynne mobunbHoct HM, t.,, NPMHMMAETCA paBHbIM BPEMEHM Hayana
TPaHCNOPTUPOBKK YENOBEKA, AN KOTOPOro YKasaHHOE BpeMsA ABNSETCA MaKCUMaslbHbIM Cpegu BCeX HEMOBUIbHBIX
rpaxkaaH. Ansa nogei, oTHOCALWMXCA K rpynne mobunbHoctn HO, - onpegenserca MHCTPYKUMEN O Mepax NoXKapHOM
6e30MacHOCTU AN KOHKPETHOro 34aHusA. Jlioam, oTHocALWMECA K rpynne mobunbHoct HT, npu nposeaeHun pacyeTa
He paccmaTtpuBatoTca.

4, Bpema oocTnxeHnA NoporosBoro 3Ha4yeHus CpaGaTblBaHMﬂ noxkapHoro nsselatens thop U BpEMA 3a4EPIKKH,

00H
CBA3aHHOEe C WHEepPUUOHHOCTbHO CUCTEMbI 06Hapy>KeHm=| noXapa tuHepu , onpeaenAarTcA B COOTBETCTBUU C

npunoxkenmem N 11 Kk MeTtoguke.

5. Ecnv 3HauveHWe BpeMeHMU ty 5, paccuntaHHoe no popmyne (M4.2), npesblaeT BpemMs, npuseaeHHoe B Tabanue
MN4.1, npu pacuyeTte cnegyeT UCMNONb30BaTb 3HaUYeHMe, NpuBeaeHHoe B Tabauue M4.1.
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6. [nAa 34aHUI, He 06OpPYAOBaHHbIX CUCTEMOW MOXAPHOM CUTHAAM3aAUMM MAU CUCTEMOM OMoBeLleHUa u
ynpasneHus 3BaKyaumen niogen npu noxape, t., onpeaenserTca B COOTBETCTBMM ¢ Tabanuen M4.1.

Tabanua N4.1

n/n

Knacc dyHKLMOHaNbLHOM NOXKapHOM ONaCHOCTU 34aHMI U XapaKTEPUCTUKA KOHTMHIEHTa
noaen

Bpema Havana
3BaKyauum tys,
MUH

340aHMA  [OWKONbHbIX 06pasoBaTeNibHbIX OPraHU3aumii, CneuManmns3MpoBaHHbIX AOMOB
npectapesblx W WHBaJWAOB (HEKBAPTUPHbIE), cnajibHble Kopryca o6bpa3oBaTesbHbIX
OpraHuMsauMi C HanMuyMem MUHTEpPHaTa M AETCKUX OPraHu3auui, 340aHUA MeLULMHCKUX
OopraHusauui, npegHasHayeHHble A8 OKa3aHWA MeAULMHCKON MOMOLLM B CTALMOHAPHbIX
yCcNnoBuAxX (KPyrnocyToYHO); MHOTOKBAPTUPHbLIE KWAble AOMAa, B TOM 4ucCie 06LWexnTUA
KBApTUMPHOro TWNa; OAHOKBAPTUPHbIE XU/ble AOMaA, B TOM 4Yucie H6a10KnposaHHble (P1.1,
®1.3, ®1.4). ltogn MOryT HAxoAMTbCA B COCTOSHUWM CHA, HO 3HAKOMbl CO CTPYKTYpOW
3BaKyaLMOHHbIX NyTel U BbIXOLOB.

6,0

FocTMHMUBI, OBLWEXKNTUA, CNanbHble KOpMnyca CaHaToOpuesB M AOMOB OTAbixa obuiero Tuna,
KEMMUHros, motenen n naHcmoHaTos (©1.2). MunbLbl MOTyT HaXOAUTLCA B COCTOAHMM CHa U
He A0CTaTOYHO 3HAKOMbI CO CTPYKTYPOM 3BaKyaLUMOHHbIX NyTEN 1 BbIXOA0B.

6,0

34aHMA 3PENULLHBIX U KYAbTYPHO-NPOCBETUTE/bHbIX YUPEXAeHUN; 3aaHNA opraHM3aunin no
obcnyumBaHUO HaceneHus (P2, d3). lioan HaxoasaTca B 60APCTBYHOLLEM COCTOSIHUU, HO
MOTYT 6bITb HE 3HAKOMbI CO CTPYKTYPOW 3BaKyaLMOHHbBIX NyTel 1 BbIXO4,0B

3,0

34aHMA HayyHbIX M 06pa30BaATENbHBIX YUYPEXKAEHUN, HAaYUYHbIX U MPOEKTHbIX OpPraHMU3aLuii,
OpraHoB ynpaeneHusa yupexaeHui (©4). Mliogn HaxoaaTcs B 60APCTBYIOLWEM COCTOSHUM U
XOPOLLO 3HAKOMbI CO CTPYKTYPOI 3BaKyaLMOHHbIX NMyTei U BbIXOA0B.

3,0

3paaHMAa kKnacca ®5 - B 4yacTM CTOAIHOK JIerKOBbiX aBToMobunelt, 6e3 TexHUYecKoro
0BCNYXKMBAHNA N PEeMOHTa, a TaKXe NOMelleHUI Knacca (YHKLUMOHANbHOM MNOMKapHOW
onacHoctn ®5 (3a UCKAOYEeHNEM NoMeLLeHMI KaTeropmin A n B), BXoAALLMX B COCTAB 34aHNIM
KnaccoB ¢GyHKLMOHaAbHOM NoxapHoi onacHoctn ®1, d2, d3 un (nan) d4.

3,0

Ha cauT
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MpunnoxkeHne N 5

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

NOPAAOK ONPEAENEHNA PACHETHOIO BPEMEHUM 9BAKYALUU

1. BeposATHOCTb 3BaKyaLuu onpeaenseTca AN Kaxaoh U3 rpynn 3Bakynpyemoro KOHTUHreHTa B obLem noToke
3BaKyMpyloLwmxca. PacueTHoe Bpema 3BaKyauumu fo4ein U3 3aaHua (4acti 34aHnA) namM B 6e30MacHy0 30HY TaKKe
onpeaenseTca ANA KaXKAoMh rpynnbl B 06LLIEeM NOTOKE 3BaKYMPYHOLLMXCA W YCTaHABNMBAETCA N0 BPeMEHU BbiXxo4a 13
Hero nocaeAHero YeNoBeKa, OTHOCALLLEroca K AaHHOM rpynne.

2. MNepeg, HaYaIOM MOAENMPOBAHUA NPOLLECCA 3BaKyaLLMM B 3aBUCMMOCTM OT HasHayYeHus 34aHuA no Tabaunue
M2.3 onpepenserca OCHOBHOM 3BAaKyMPYyeMbliA KOHTUHTEHT U A0NOJIHUTE/IbHbIE TPYNNbl. NAoWwagm npoekunn ntoaein
M napameTpbl ABMMEHMA A7 YKa3aHHbIX rPYNn onpeaenatoTca B COOTBETCTBUM ¢ npuaoxeHnem N 2 K Metoauke.

Ha ocHOBe NPOEKTHOM U MHOW AOKYMEHTALMM Ha 34aHUe, TpeboBaHN HOPMaTUBHbIX AOKYMEHTOB (B 4acCTu, He
npoTUBOpeYalLeit NoNoKeHNaM MeToAnKM) onpeaensaeTca KOAMYECTBO Nt04EeN, OTHOCALLMXCA K KaxKaoM 13 rpynn, u
MecCTa Ux pasmeLeHus. Mpu sTom 04HOro YeNoBeKa, OTHOCALLErocs K rpynmne, 418 KOTOPOI onpeaenseTca pacieTHoe
BPEMSA 3BaKyauuu, HeobXoAMMO pasmMecTUTb B Havmbonee yAaneHHOW TOYKE pacCMaTpMBaemoOi 4acTu 34aHWA
(McKkntoYas 30HbI, rae 4YenoBeK, OTHOCALLMMCA K OAHHOM Tpynne, He MOMKET Haxo4MTbCA NPU HOPMasbHOW
3KcnyaTauum 3gaHms).

3. CocTaBnAeTca pacyeTHas CXema 3BaKyalun B COOTBETCTBMU C OAHON U3 NpeacTaBAeHHbIX B NpuaoxkeHmax NN
6 - 8 K MeToanKke mogenei n NpoM3BoAUTCA MOLENMPOBAHME NPOLLECCa 3BaKyaLMM A5 OCHOBHOMO 3BaKyMpyemoro
KOHTUHIEHTa 1 A0MNOJIHUTENIbHbIX rpynn. 1A KaxKA40M rpynnbl onpeaensieTcs pacieTHOe BPeMs UX 3BaKyaLuu.

4. B otyeTe MO NpoBeAEHUIO pacyeTa BeIMYMHBLI MOXKAPHOIMO PUCKA NPUBOAUTCA MPUHUMMNMANBHAA CXema
3BaKyauhn, KOTOpaAa NpencrtaBnAeT cobol cXemy OCHOBHbIX Hal'lpaB}'IEHMﬁ ABUXeHNA NHAOCKUX NOTOKOB Npu
peannsaunmn onpegeneHHoro cueHapmna noxXapa, BbINO/IHEHHYHO Ha NO3TAaXHbIX NJ1aHaXxX.

Ha npuHUMNManbHOM cxeme yKasblBaloTCA:
MECTO Pacro/IoXKeHMA o4ara noxapa;

KOHTPO/IbHbIE TOUYKM, /19 KOTOPbIX NPOU3BOAUTCA Onpeae/ieHne PacieTHOro BpemeHu 3BaKkyaumm n BpemMeHu
6/10KMpOBaHMA MNyTel 3BaKyauuuW. ITM TOYKMU BbIBUPAIOTCA WCMNONHUTENEeM pacyeTa, Kak npasBuao, B6AU3K
3BaKyalMOHHbIX BbIXOA0B WAWN Ha y4acTKax NyTei 3BaKyaLum, 6J10KMpoBaHME KOTOPbIX ONacHbIMKU hakTopamMu noxapa
BO3MOYHO [10 MOMEHTa OKOHYaHMA Mpoxoaa toAein vyepes yKasaHHble yvyacTKU. KOHTPOJibHbIE TOUKMU AOJIXKHbI
TaK»Ke coAeprKaTb YHUKabHble 0603HaUYeHUs, No3B0IALME OAHO3HAUYHO UX NAEHTUPULMPOBATD;

0603HaYeHMA 3BaKYaLLMOHHbIX BbIXOA0B, BbIXOA0B B 6€30MacHble 30Hbl, IECTHUYHbIX KIETOK U BbIXOA,0B HAPYHKY.
[aHHble 0603HaYeHUs [O0/MKHbI OblTb YHUKANBbHBIMW W AOJIXKHbI MCNO/Mb30BaTbCA MPWU  YKasaHUMM pasMepoB
COOTBETCTBYIOLLEFO 3/1EMEHTA B MEepeYHe WCXOAHbIX AaHHbIX. BMecTo npMHUMNMANbLHON CXemMbl 3BaKyauuu
[OMNYyCKaeTca MNPMBOAUTL PACYETHYIO CXeMy 3BaKyauuu, cofepykallyto WMHbopMauuio, KoTopas AOXKHaA ObiTb
npeAcTaBaeHa Ha NPUHLMNUANBHOM CXeMe.

5. anIHLI,MI'IbI COCTaBnieHunA pacquHoﬁ CXeéMbl 3BaKyaLlnn.

PacueTHasa cxema 3BaKyauuu npeacrasaseT coboli oTAEeNIbHO BbINO/IHEHHYIO UM HaHECEeHHYIO Ha MO3TaXXHble
NNAaHbl 34aHNA CXeMmy, Ha KOTOpOl\/‘I OTpa*KeHbl:

KO/MIMYECTBO /lo4ei Ha HayalbHbIX Y4yacTKax - MCTOYHMKAX (npoxoabl mexagy pabouynmun mectamu,
060opyoBaHMEM, pAdaMK Kpecen v T.n.);
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HanpaBieHUe Ux ABUXKeHUA (MapLpyThbl);
reoMmeTpuyeckme napameTpbl Y4aCTKOB NyTU (4/MHa, WWPWHA) U BUAbI Y4acTKOB MNyTH.

6. 3BaKyaLI,MOHHbIe nyTm MOryT UMETb FOPU3OHTa/IbHblE U HAK/IOHHbIE (l'leCTHMLI,a BHWU3, NeCTHULLa BBEPX U
naH,u,yc) 9BaKyaUMOHHble Y4acTKW. [anHa U WKWMPUHA 3BaKYyaUMOHHbIX YYaCTKOB A1 NPOEKTUpyemblxX 3,C|,aHVIl7I
MPUHUMAIOTCA NO NPOEKTY, a ANA NOCTPOEHHbIX - MO d)aKTVILIeCKOMy NONOXEHUIO.

7. NyTn ABUXeHMA nogein u Bbixodbl BbicOTOM meHee 1,9 m U wnpuHon meHee 0,7 M Npu COCTaBEHUU
pacyeTHOM CXemMbl 3BaKyalUMW He Y4UTbIBAKOTCA, 3@ MCKAOYEHMEM C/ydYaeB, YCTAHOBJNIEHHbIX B HOPMATMBHBbIX
AOKYMEHTaXx Nno noapHoi 6esonacHoCcTy.

8. an ncnoab3oBaHn yl'lpOLLl,GHHOVI AHA/IUTMYECKON U I/IMI/ITaLI,I/IOHHO-CTOXBCTM‘-IGCKOﬁ MO,CI,EI'IGVI ABUXKEeHUA
~n

NIOACKOro NoToKa onpeaeneHne wupuHbl Nyt (b) npu Bbixoae noaei Ha y4acToK "HeorpaHWMYeHHOMW" LWUPUHBI,
Hanpumep, B BECTUOIO/Ib ONpesenseTcs B 3aBUCMMOCTU OT KosindecTBa atogel (N) n gauvnbl (1) yuactka: b =4 mnpu N

<100 4en. u | < 6 m; b =6 M - B OCTaNIbHbBIX CAyYanAX.
9. BAnsiHMe NoBOPOTOB NyTWU Ha MapameTpbl ABUMKEHUA IHOACKOr0 NOTOKa He YUNTbIBaeTCS.

10. OnpegeneHve paunHbl (BAOAL OCKU NYyTW) OTNMYAETCA A8 TOPU3OHTA/IbHBIX W HAKAOHHLIX NyTei.
K HaKNOHHbIM MYTAM OTHOCATCA NeCTHMLbI WM naHaycbl. CBob6oAHas WWpPMHA b HAKNOHHOrO NyTW, Hanpumep,
NeCTHUYHOro MaplLua, MPUHUMAETCS B CBETY (M3MepseTca OT Nepua A0 CTeHbl). AAnHa HakNoHHOro nyti L (pucyHok
M5.1) NpMHMMAETCA NO UCTUHHOMY €ro 3HauyeHMUIo. JTaXKHble U MeXAYITaXKHble MIOWALKN B LLeNAX YNPOLEeHns K
o0b61er4eHuns BblYUCNEHNI, Y4UTbIBAA UX HEOOIbLUME Pa3MepPbl U MEHbLLYIO C/TOXKHOCTb ABUMKEHMA MO HUM B CPAaBHEHUN
C NIECTHUYHBIMM MapLUaMM, LOMYCKAETCA OTHECTU K HaKNOHHbIM NyTam. Toraa cpegHAs AIMHA HAaKJAOHHOro NyTu B
npeaenax 04HOro 3Taxa C y4eTOM ABUMKEHMA MO NAOLWAAKaM COCTaBUT:

L

A8 AByxmapLuesbix nectimy; L = ——,
COS a

rae L' - ropuMsoHTanbHas Npoekumna ANMHbI HAKAOHHOTO NYTU, M;
O - yron HaknOHa K rOpuU3oHTY;

He AoMyCKaA cepbesHO NOrpellHoCT, ANMHY NYTW NO ABYXMAPLIEBO/ /IECTHULLE MOXHO NPUHUMATL PaBHO
ero yTpoeHHol Bbicote H, Toectb L=3 - H;

2L L .
ANA Tpexmapluesbix nectiul: L = + +L +4-b.
COS a COoS o
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e

PucyHok 5.1. PacyeTHasa gavHa nyTy No nectHuue:
a - ABYXMapLIeBasn NecTHMLA; b - TpexmaplieBas AecTHMUa

MyTm ABWXKEHMA B Mpefenax 34aHus OOblMHO nepecekatoTcsa ABEPHbIMKM MpPoemMamMu, AeKopaTUBHbIMU
nopTanamm, UMeIOT CY*KEHMA 3a CYET Pas3IUUHbIX aPXUTEKTYPHbIX UU TEXHONOTUYECKMX 3/IEMEHTOB, BbICTYMaOLWMNX U3
NNOCKOCTM OrpakaeHuit. Takne MecCTHble CY)KEHMA He3aBUCMMO OT WX XapaKTepa B AasibHeillem HasblBaloTCA
npoemamu WKpKuHoi b. AnnHa Nyt | B npoeme NpUHMMAaETCA paBHOM HY/IO, eCn OHa He npesblwaeT 0,7 M, TO ecTb
ANMHBbI OQHOrO Wara, B WMHOM C/Ay4ae AOBUXKEHME B Mpoeme C/iedyeT pacCcMaTpuBaTb KaK [ABWMMKEHWe Ha
CaMOCTOATE/IbHOM PAaCYE€THOM YYaCTKe FOPU30HTaIbHOTO NyTH.

< Ha calT 48


https://tk-expert.ru/

MpunoxeHne N 6

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

071 14.11.2022 N 1140

YMNPOLWEHHAA AHAIMTUYECKAA MOAENb ABUXEHUA NHOACKOro NOTOKA (ONPEAENEHUE
PACYETHOIO BPEMEHW 3BAKYALUW NIOAEN U3 NOMELLEHWUIA U 30AHUIA NO PACYETY BPEMEHU
ABMKEHNA OAHOIO NI HECKOJIbKMX NHOACKMX MOTOKOB YEPE3 3BAKYALIMOHHbLIE BbIXO/Abl

OT HAUBOJEE YOANEHHbIX MECT PASMELLEHUA NIOAEN)

PacueTHoe Bpems 3BaKyauuu nwogen t, U3 nomeweHUin U 34aHMIN YCTAHABAMBAETCA MO PacyeTy BpemeHu
[ABUNKEHWA O4HOMO MM HECKO/IbKUX /IO ACKMX NMOTOKOB Yepes 3BaKyaLMOHHbIE BbIXOAbl OT Hanbosee yaaneHHbIX MecT
pasmeLLLeHuns noaen.

PacueTHoe Bpems 3BaKyaLmu lofeln t, cieayet onpesenaTb Kak CYMMY BPEMEHU ABUMKEHUS JIIOACKONO NOTOKa
Mo OTAENbHbIM y4acTKam nyTu ti no popmyne:

th=ti+tr+t3+...+1;, (|_|61)

roe ti - Bpemsa ABUMNEHUA NH0ACKOro NOTOKa Ha Haya/lbHOM (I'IepBOM) y4acCTKe, MUH;

1y, t3, ... ti - BpemMA ABUMKEHMA NOACKOro NOTOKa Ha KaXa0M U3 cneaylollMx nocse HayasbHOro yvyacTka nyTw,
MUH.

Bpema aBmxKeHUA N0A4CKOro NOTOKa NO HaYa/IbHOMY yYacTKy NyTW t1, MUH, PacCymnTbIBaAOT NO d)opMyne:

t, = =+, (I16.2
= (162

roe 1 - ANNHA Ha4Ya/Z1IbHOro y4acCcTKa nyTn, m;

V1 - CKOpPOCTb ABWMKEHUA NI0ACKOro NMOTOKA Ha Haya/bHOM y4yacTKe, M/MWH, ONpeaenseTca B COOTBETCTBUN C
npunoxkeHnem N 2 kK MeToauKe B 3aBUCUMOCTU OT NAOTHOCTM D, M%/m>2.

M10THOCTb NIOACKOrO MOTOKA Ha Havya/ibHOM y4yacTke nyTu D paccumTbiBaloT no dopmye:

N, - f

D , (I16.3
L= (1163)

1 "¢

rae N1 - yncno /'IIOAEI\;I Ha Ha4Ya/IbHOM y4acCTKe, 4en.;

f - cpeaHss nnowaAb ropu3OHTasIbHON MPOEKLUMKM 4YenoBeKka, M2/uen. NpUHMMaemas B COOTBETCTBUM C
npunoxkeHnem N 7 K Metoguke;

51 - LUMPUHA HAYa/IbHOrO y4acTKa NyTH, M.

CkopocTb Vi ABUMKEHUA NIOACKOrO MOTOKA Ha y4yacTKax MyTu, cnedylolmux noc/se HavasbHOro, NpUMHMMAloT B
COOTBETCTBUM C NpuaoKeHnem N 7 B 3aBUCMMOCTM OT UHTEHCUBHOCTU ABUMKEHUSA Qi NHOACKOTO NOTOKA Ha Y4acTKe NyTu.

MHTEHCUMBHOCTb OBMXEHUA NPU MepecedyeHnn rpaHnLLbl CMEXKHbIX Y4aCTKOB MyTU BblYMCNAETCA NO d)opmyne

(M6.4). Mo y4acTRry i, UMetoLWweMy LNPUHY 5. , K TPaHuLLEe CO cneayoWwmm y4acTkom (i+1), umerolemy Apyryto WUPUHY
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5”1 (van Bug nytm), nogowen NOACKOA MOTOK ymciaeHHocTbio N 4yenoseKk (pucyHok [16.1). Toraa 3HayeHuA
WMHTEHCMBHOCTM g Ha ydacTKe i+1 onpegensaerca no popmyne:

)
Gy = 2% (116.4)

i+1

MNHTEHCUBHOCTb ABUMKEHMA NPU CANAHUN NHOACKMX NOTOKOB Bbluncanetcs no popmye (M4.6). CansHme ntoackux
MOTOKOB MOXET MPOUCXOAMTb Ha y4aCTKax NyTu, rae COeAUHAOTCA HECKOIbKO MyTel U ABUKYLIMECA NO HUM NMOTOKM,
CAVBLUMCb B O6LLMIA NOTOK, 3aTeM ABMratoTca no obuwemy nytu. O4HOBPEMEHHbIN NOAX04 rO/IOBHbIX YacTeil NOTOKOB
K MecCTy C/IMAHUA B NPaKTUKe BCTpevaeTca peako. Kak npasmno, ntoam ns 60KoBbiXx NPOXoA0B BbiXxoaAT M60 B 06LMiA
npoxof 6e3 canaHuA, MO0 BKAMHMBAACH B MOTOK MAyWMX fAtogein. CamaHue NoACKMX NMOTOKOB NMPOUCXOANT Mpu
BbINOJIHEHWUWN YC/IOBUSA CAUAHUS NOTOKOB: NepeaHuii GpoHT NOTOKA i1 A0MKEH NOA0OUTU K MECTY CIMAHMA A0 TOro, Kak
nocieAHUN YeNoBeK M3 NOTOKA iz NPOMAET MECTO CIMAHUA NOTOKOB, TO ECTb:

t, < t,.(I16.5)
Ecnu cnvaHmne noToKkoB nponcxoaunT, TO UHTEHCUBHOCTb O6'be,D,MHEHHO|'O NOTOKa gi+1 onpeaenAaeTca Kak:
Zqi ’ 5.
Oy = = (116.6)
i+1

I'panuya crexncnuix
yuacmroe nymu

Yuacmox, na xomopou npoucxo-
oum cxonienue modeil

Yuacmori \

@ 9 > @ Yuacmoxi+1
< ® ®

Yuacmox, na xomopom npoucxodum
PA3YRIOMHEHUE HOMOKA

Hanpaeaenue pac-
NPOCMPAKeHUA CKo- [ ' Hanpagrenue deu-
HiIeHus ‘ IKEHUA NOMOKA

Jhodcxkotl nomoxk, co-
cmosawutt uz N veioeex

PucyHoK 16.1. NoACHeHMA K pacyeTy NapameTpoB AKACKOro NoToKa

Ecnn nponyckHas cnocobHOCTb Mocaedylowero y4acTka nyTM HegocCTaTodHa (TO eCcTb K rpaHuue yyacTKa B
eaMHULY BpeMeHW NoaxoamT 6onblue Noaei, Hem OH MOXKET MPONYCTUTL 3a 3TO }Ke BPems), TO Nepes ero rpaHuuen
C y4acTKaMm 06pasyroTCs CKONAEHUA NOAEN C MaKCUMalbHOM NAOTHOCTLHO. MpW BbINONHEHWM PAaCcCYETOB MHANKATOPOM
06pa3oBaHMA CKOMNMEHUA ABNAETCA NPEBbILEHUE PACYETHbIM 3HAYEHMEM (i MAKCUMAIbHOTO (max 418 AAHHOMO BMAA
nyTu:

di > Omax- (ﬂ67)

3Ha4veHuA Qmax, M/MMH cnengyet NpUuHMMaTb B COOTBETCTBUN C MPUNTOKEHNEM N 7 k MeTtoauke. Ecaun 3HayeHune

Qi 60/bWE Qmax, TO WMPUHY 5. [AaHHOrO yyacTKa MyTW cieayeT YBeAM4YMBaTb Ha TaKoe 3HayeHue, NPy KOTOPOM
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cobn H04aeTca ycnhosue:

Tpebyemas WKMpPUHA y4acTKa onpegenserca no Gopmyne:

_ G é‘u
5Tpi = L. (I16.9)

MpY HEeBO3MOMHOCTU BbINOSIHEHMA YCNOBMA, NpuBegeHHoro B dpopmyne (16.9), MHTEHCMBHOCTb M CKOPOCTb
[ABUNKEHMA NI0ACKOro NOTOKA MO y4YacTKy i onpeaenstoT B COOTBETCTBUM C NpuaokeHnem N 2 npu 3HayeHnn D = 0,9 1

6onee. Mpn aTOM Bpema 3BaKyaumMm Ha y4yacTKe i cieayeT onpesenatb C yYeTOM 3a4ePKKM ABUKEHUA NoAeN, ts, MUH,
no npuynHe o6pas3oBaBLLErOCs CKOMNIeHUa no dopmyne:

|
t = - +t.(I16.10)
1 V 3

i

Bpemsa 3a4ep:KKn Npu nepeceveHrn NoA4bMKN rPaHKLLbl CMEXHOro yyacTka nyTu (ckonseHue obpasyeTcs Ha
yyacTKe i, pucyHoK 16.1) onpeaensercsa U3 cneayrowero COoTHoWeHUA:

t =N -f 1t | e
qr[pI/I D=0,9 5i+1 qg - 5.

Bpemsa 3a4ep:KKN Npu nepecevyeHrr NIo4bMKN rPaHKLLbl CMEXHOro yyacTka nyTu Asymsa u 6onee AOACKMMU
NnoToKamu onpegenseTcsa no popmyne:

t =N -f 1 | w612
qanD:0,9 ) 5i+1 ZQi ’ é‘u

rae N -uucno mo,u,eﬁ, Yybe ABUXKEHWNE 3a4epPHKaHO N3-3a He,D,OCTaTO‘-IHOf;I I'IpOI'IVCKHOVI cnocobHocTH y4acCTKa nyTu,

yen.

B cnyyae obpasoBaHuA 3a4epKeK OBUMKEHUS ts Ha HECKO/IbKMX YYacTKax yYMUTbIBAaETC CyMMa TexX 3afepiKek
ABUXKEHUA, KOTopble BCTPEYAOTCA YEN0BEKY, ABUKYLLEMYCA U3 Hanbosee yaaneHHOW TOYKU B CTOPOHY BbIXOAa.

Bpema cyuw,ectBoBaHMA CKONAEeHUA BCeraa 6onble BpeMEHU 3a4EePHKKU N PACCHUTBIBAETCA NO BblpaXKeHUIO:

t = N -f . (116.13)

qnan=0,9' i+1

MapameTpbl NOACKOro MOTOKa nocne obpa3oBaHMA CKOMAEHUA OnpeaenaroTCA MPOLECCOM PasynaoTHEHUS.
Mogun, nepexoan Ha ydacTok i+l (pucyHok M6.1), umetoT nepeq coboii NPoCTpaHCTBO, cBO60AHOE ANA ABUMKEHMUA,
NO3TOMY OHW YBE/IMYMBAIOT CKOPOCTb ABUKEHWNA 4,0 3HaYeHUA Vi, KOTOPOE COOTBETCTBYET 3HAYEHMIO MHTEHCUBHOCTU
OBUMKEHMUA B CKOMIEHUU (max, HO NPU 3HAYEHUWN NIOTHOCTU B UHTEpBane A0 D npu gmax.
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MpunoxkeHne N 7

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

MATEMATUYECKAA MOLE/Ib UHOUBUAYANIbHO-NOTOYHOIO ABUXKEHUA NNIOAEN U3 30AHUA

1. PacueTHoe BpemA 3BaKyauunm J'HOAEVI 13 34aHNA YCTaHAB/IMBAETCA NO BPEMEHU BbIXO4a U3 HErTrO nocnegHero
yesioBeka.

2. 3arabaputbl YenoBeKa B MaaHe NPUHUMAETCA 3//INMC C PasmMepammn ocel, yKasaHHbIMKW B Tabauue 2.5
npunoxkeHna N 2 K Metoguke. 3a4at0TCA KOOPAMHATLI KaXK40ro YenoBeKa Xi - PacCcTosiHMe OT LeHTpa 31aunca 4o
KOHLLa 3BaKyaLMOHHOI0 y4acTKa, Ha KOTOPOM OH HaxoauTcs (pucyHok M7.1).

3. KoopanHaTbl KaxKAoro YyenoBeka Xi B Hayas/ibHblii MOMEHT BPEMEHM 3343at0TCA B COOTBETCTBMM CO CXEMOW
PaCCTaHOBKM Nlloael B NoMeLlLeHMAxX (Hanpumep, paboune mecta, MecTta ANs 3puTeneii, cnanbHble mecta). B caydae
OTCYTCTBMSA TaKUX AAHHbIX, HANpUMep, 4158 MarasuHOB, BbICTaBOYHbIX 33/10B M TaK gasiee, AONYyCKAeTCs pa3smMellaTb
Ntofelt paBHOMEPHO MO BCEW NIOWAAN NOMELLEHMA C YY4ETOM PacCTaHOBKM TEXHOOTMYECKOro 060pyA0BaHMA.

KoopAauHaTa KaXkaoro 4esioBeka B MOMEHT BpemeHu t onpeaenaeTca no d)opmyne:

X, (1) = X, (t-At) - V() - At m, (IT7.1)

roe X (t-At) . KOOpAuHaTa i-ro YesioBeKa B NpeablAyLWwmnii MOMEHT BPEMEHMU, M;
Vi(t) - ckopocTb i-ro YenoBeKka B MOMEHT BpemeHu t, M/c;

Al - npomesyTok Bpemenw, c.

4. CKopocCTb i-ro yenoseka Vi(t) B momeHT BpemeHnu t onpeaenaetca no tabavnuam MN2.5, M2.6 npunoxeHns N 2
K MeToauMKe B 3aBUCMMOCTU OT /IOKa/IbHOM MIOTHOCTM NOTOKA, B KOTOPOM OH ABuKeTca, Di(t) u TMna aBakyaLMOHHOro
yyacTKa.

5. NNokanbHas nnoTHocTb Di(t) BbluMcAseTca No rpynmne, COCTOALLEN M3 N YeNOBEK, No popmyne:
D, () = (n(t)-1) - f/ (b - AX) m*/M?, (I17.2)

rae n - Koan4yecrteso mop,eﬁ B rpynne, 4enoBekK;
o 2.
f- cpeaHAA naowaab ropnu3oHTa/IbHOU NPOEKUNN YENOBEKA, M7,

b - WKNpKMHa 3BaKyaLLMOHHOTIO y4acTKa, M;

AX - pa3HOCTb KOOPAMHAT NOCAEAHETO U NEPBOro YeNOBeKa B rpynne, M.
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PucyHok MN7.1. KoopanHaTHaA cxema pasmeLLeHua togen
Ha NyTAX 3BaKyauum

6. Ecin B MOMEHT BpemeHM t KoopauHata 4enoseka Xi(t), onpeaeneHHas no ¢opmyne (M7.1), crtaHeT

OTPULATENIbHOM - 3TO O3HAYaET, YTO YE/I0BEK AOCTUT FPAHMULbl TEKYLLLErO 3BaKyaLLMOHHOIO y4acTKa U AOJIKEeH NepenTu
Ha c/le4yOLLMIM 3BAKYaLLMOHHbIN Y4aCTOK.

7. B 3TOM c/ly4ae KoopAMHaTa 3TOro Ye/I0BEKa Ha C/iefyioLeM 3BaKyaLMOHHOM y4YacTKe onpeaensaerca:

xi(t) = [xi(t-dt) - Vi(t) - dt] + a;- 1; m, (N7.3)
roe xi(t-dt) - koopanHaTta i-ro YenoBekKa B NpeablAyLLMA MOMEHT BPpeMeHM Ha (j-1) aBaKyaLMOHHOM y4acTKe, M;
Vi(t) - ckopocTb i-ro yenoseka Ha (j-1)-om 3BaKyaLMOHHOM y4acTKe B MOMEHT BpeMeHu t, M/c;

a; - ANMHA j-T0 3BaKyaLMOHHOro yyacTka, m; 1; - KoopguHaTa mMecTa CAUAHKUA j-ro U (j-1)-ro aBakyauMoOHHbIX

Y4aCTKOB - paCCToOAHME OT Hayana j-I'O 9BAKYALMOHHOIO y4acCTtka A0 MmecCTa CInAHNA ero C (j-l)-bIM 3BaKyaUMNOHHbIM
y4acCTKOM, M.

8. KonmyectBo niogen, nepexoasAwmx ¢ O4HOMO 3BaKyaLMOHHOIO y4YacTKa Ha APYrol B eAWHULY BPEMEHM,
onpeaenseTca NPonycKHOM CNOCOOHOCTLIO BbIXOAaA C ydacTKa Qj(t):

Qi(t) = qj(t) - ¢;-dt / (f - 60) uen., (N7.4)
rae q;(t) - MHTEHCMBHOCTb ABUMKEHMA Ha BbIXOAE C j-rO 3BaKyaLMOHHOro y4acTka B MOMEHT BpemeHu t, M/MUH;
Gj - LUMPMHA BbIXOAaA C j-TO 3BaKyaLMOHHOTO y4acTKa, M;

dt - NnpomMeKyTOK BpemeHH, c;
f - cpeaHAA NAOWAAL FOPU30OHTANLHOM NPOEKLIMM YeN0BeKa, M2,

9. MHTEHCMBHOCTb [ABWMKEHWA Ha BbIXOAE C j-TO 3BaKyaUMOHHOro y4acTka dj(t) B momeHT BpemeHn t
onpeaenseTca B 3aBUCMMOCTM OT NJIOTHOCTU NIIOACKOMO NOTOKA Ha 3TOM yyacTke Dv(t).

N2
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10. MAOTHOCTL NOACKOTO MOTOKA Ha j-OM 3BaKyaUMOHHOM yyacTke Dvj(t) B MOMeHT BpemeHU t onpegenseTca no
dopmyne:

DVj(t) = (Nj - f.dt) / (a,- . bJ) MZ/MZ, (n7.5)
roe Nj - uncno nofelt Ha j-oM 3BaKyaLMOHHOM Y4acTKe, Yen.;
f - cpegHAA NAOWAAb FOPU3OHTANIbHOM NPOEKLMM YeNoBEeKa, MZ;
aj - A/IMHA j-rO 3BaKYaLMOHHOTIO y4YacTKa, M;
bj - WMPKHA j-ro 3BaKyaLMOHHOrO y4acTKa, M;

dt - npomekyToK BpemeHy, C.

11. B MOMeHT BpemeHM t onpeaenseTcs KO/AMYECTBO /0Ael m C oTpuuaTeNbHbIMU KoopauHaTamu Xi(t),

onpeaeneHHbimu no dopmyne (M7.1). Ecnm 3HayeHune m < Qj(t) , TO BCE M Ye/IOBEK NepexoanT Ha cnenytowmni

3BaKyaLMOHHbIW YYacTOK, M UX KOOPAMHATbI ONPeaenatoTcs B cooTeeTcTBnn ¢ popmynoit (MN7.3). Ecam 3HaveHne m >
Qj(t), To KoAnuecTBO YesnoBeK, paBHOE 3HavyeHWUto Qj(t), NnepexoaAT Ha cneayloWwmii IBaKYaLMOHHbIM YY4acTOK, U UX
KOOPAMHATLI ONpeaensaoTcs B COOTBETCTBMM ¢ dopmynoi (M7.3), a KoNMYecTBO YeSIOBEK, paBHOE 3HaYeHMto (M - Qj(t)),
He nepexoAaT Ha CAeAyioWMil 3BaKyaUMOHHbIN y4acToK (OCTaloTcA Ha AaHHOM 3BaKyaLMOHHOM Yy4yacTKe), U MX
KoopAnHaTam npuceamsatoTca 3HadeHunsa xi(t) =k - 0,25 + 0,25, rae k - Homep paga, B KOTOPom ByayT HaxoaMTbCA N0aAM
(MaKcMmanbHO BO3MOXHOE KOIMYECTBO YeN0BEK B 0AHOM paay c6OKy Apyr OT Apyra A8 Kax40ro 3BakyaLmnoHHOro

yyacTKka onpeaenfeTca nepej Havanom pacyetos). Takum 06pa3om, BO3HMKAET CKOMJIEHWE iloAei nepes, BbIXOA0M C
3BaKyaLMOHHOro y4acTKa.
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MpunoxeHne N 8

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

MMUTALUUOHHO-CTOXACTUYECKAA MOZAENb ABUXKEHUA NIOACKMX NOTOKOB

1. MHoOKecTBO /togein, 0 AHOBPEMEHHO MAYLMX B O4HOM HAMpaBAeHUM No obLWwum yyacTkam nytu, obpasyroT
JIIOACKOM MOTOK. YyacTKaMn GOpMUPOBaAHUA JIIOACKUX MOTOKOB B MOMELLLEHUSX CneayeT NPUMHUMATb MPOXOAbl MeXay
obopyaoBaHMem. [Ans nocaeaylowmMx y4acTKOB 3BaKyaUMOHHbIX MyTeM OHW MPeAcTaBAAaloT coboM nepBUYHbIE
WUCTOUYHUKM NOACKUX NOTOKOB. PacnpeaeneHne N;yenoBeK Ha yyacTKax GopMUPOBaHUA, UMEIOLIUX LIMPUHY bi n AnuHy

li, NMpUHMMaeTcA paBHOMEPHbIM. [03TOMY B Hauya/bHbli MOMEHT to Ha KaKAOM 3/IeMEHTApHOM Yy4yacTke Ali,
3aHMMaeMOoM NOTOKOM, NAOTHOCTL noToka D' onpeaensetca no dopmyne:

DY =N® /b, - Al, ven./m’. (T18.1)

2. Mpu ganbHelwem ABUMKEHUM NIOACKMX MOTOKOB M3 MEPBUYHbIX UCTOYHMKOB NO OOLWMM yyacTKam nyTu
NPOUCXOANUT UX camaHue. ObpasyeTca o6LWMIA NOTOK, YaCTU KOTOPOro MMEKOT Pas/IMYHYO0 NAOTHOCTb. MpoucxoanTt
BblpaBHWBaHME NJIOTHOCTEN Pa3/IMYHbIX YacTen JIIDACKOro NoToKa - ero nepedpopmuposaHme. CneayeT yumTbiBaThb, YTO
€ro roJIoBHas 4acTb, MMetoLLana nepes cobo cBOOOAHbIN NyTb, pacTeKaeTca - NIAN CTPeMAaTca natu csobogHo npu

nAoTHOCTM Do. 3a uHTepsan spemenn Al yactb noaeit nepexoauT ¢ 3TUX 3neMeHTapHbIX YY4aCTKOB Ha NOCAEAYIOLMe
1 MPOMCXOAMNT U3MEHEHME COCTOAHMA NIIOACKOrO NMOTOKA, €ro ABUMXKeHMe.

3. CKOpOCTb ABWKEHMA MIIOACKOro NoToKa Npu NAoTHocTM Di Ha i-om oTpeske yyacTka nyTv k-ro Buaa cneayet
CYMTATb CIYYaNHOM BEIMYMHON Vp k, UMEIOLLLE YNCOBbIE XapaKTEPUCTUKM:

MaTemaTuyecKkoe oxugaHue (cpegHee 3HayeHue):

Vo =Vok- (1-ak-InDi/ Dox) - mnpwu Di>Dgy,

Vo = Vo, ipu D; < Dy, (I18.2)
cpeaHee KBagpaTuyHOe OTKNOHEHMe:

(Vo) =0(Vy) - (I-a, - InD; /Dy,), (I18.3)

roe Vox v G(Vo,k) - MaTemaTMyecKkoe OXUuaaHue CKOpocTU CBOBOAHOro ABWMKEHWA Ntogeil B NoToKe (npwu

Di < DO,k) nee cpegHee KBagpaTtndyHoe OTKZIOHEHME, M/N\MH,'

Dok - NpeaenbHoe 3HayeHue NAOTHOCTU NHOACKOro MOTOKa, A0 AOCTUMEHUA KOTOPOro BO3MOXKHO cBOBoAHOE
ABUXKeHue nogeit no k-my Buay nyTv (NNOTHOCTb He BAMAET Ha CKOPOCTb ABMMEHUA Ntloaeit);

ak - KO3PULMEHT aganTauum N0LEN K USMEHEHMAM NAOTHOCTU NOTOKA NPU ABUKEHUM No k-my BuAy nyTy;
D;i - 3HaYeHue NAOTHOCTU IIOACKOro NOTOKA Ha i-om oTpeske ( Al ) y4acTka nyTvi WnpuHo b, uen./m?;
m - KO3pOUUMEHT BAUAHMA NPOEMa.

4. Mpu nobom Bo3MOKHOM 3HaueHun VO moam B Konmdectse N, HaxogAwmeca B MOMeEHT to Ha i-om
3/1eMeHTapHOM Y4acTKe, ABUTaloTCsA N0 HEMY M HAUYMHAIOT NePEeXOANTb Ha NOCAeAYOWMIA y4acToK (i+1) (pmucyHoK N8.1).
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Ha y4yacToK i B cBOIO ouepeab NepexoanT YacTb itoael ¢ npeaplaywero (i-1) snemeHTapHOro y4actka v U3 UCTOUYHMKA
j.

5. Mo npowectaun spemern Al k momenty t, =1, + At 1onbko0 yacts mopgein N .1 c yyacTka i ycneert
nepenTn Ha yyacTtok (i+1). K aTomy momeHTy Bpemenun ns N nogeit, 6bIBLUMX Ha y4acTKe | B MOMEHT to, OCTaHeTcs
(N - N, 1,1) noaeit. Mx umcno NnononHAETCA 3a cyeT NAeN, yenesLnx 3a 3TOT UHTepPBan BPEMEHW NepenlTh Ha Hero ¢
npeablaywero yyactka - N1 u u3 nctoununka N ;. Toraa n10THOCTb NOTOKA Ha y4acTKe | B MOMEHT t; byaeT pasHa:

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

i,i+1
6. CKOpOCTb ABUNXeHUA mop,ei/'l, OKa3aBLWNXCA Ha y4aCTKe i B MOMEHT t;, onpenenaerca no cbopmyne:
thi = Vo,k (1 -dg - In Dti/ Do,k). (I'I8.5)

7. Cnepyet yumTbiBaTb, YTO U3MEHEHME MJIOTHOCTM NOTOKA Ha KaXKA0M y4acCTKe B pa3/IMYHble MOMEHTbI BpEMEHMU
OoTparkaeT npouecc nepedopMUPOBAHNA PA3/INYHbIX YAacTeN NOTOKA, B TOM YMCAE, KaK YacTHbIM c/ydai, - npouecc
pacTeKkaHuA NoToKa.

8. MI3ameHeHne NNOTHOCTU NOTOKA HA KaXK4oM M3 3/1IEMEHTAPHbIX y4aCTKOB B nocnenoBate/ibHblE MOMEHTbI
BpeEMEHU 3aBUCUT OT KOJZIMYECTBA I'HOAEVI, nepexogAawmnx 4yepes rpaHuLbl y4aCTtKkoB. B 06LLI,EM CQlydae KOo/nm4ecrteo

}'HO,CI,EVI, nepexogAawunx 3a UHTepBas BpeMeHU At C y4yacCTKa iHa nocnep,yrou.l,mﬁ Y4aCTOK i+1, coctasnaert:

N% ., =D" - b, -V, - At (118.6)

ii+l

9. CkopocTb nepexona Vmep YeEpes rpaHuLbl CMEMKHbIX 3/IEMEHTAPHbIX Y4YacTKOB c/edyeT MNpUHMMATD,
PYKOBOACTBYACH CeaytoLmmMmm Gopmynamm:

t0 t0
V=, ecmu D™,

V.., ecin DY, > D npu max V- D=q,,,. (118.7)

<D npumax Vy, - D=q,,

ep

Cne,u,yeT y4nTbiBaTb, YTO B TOT MOMEHT BpemeHn t,, Korga nAOTHOCTb MOTOKa Ha Yy4yacTKe i pocturna

MaKCMMaIbHOM Be/1INYNHbI, Ha 3TOT Y4aCTOK HE MOXeT I'IpVIVITVI HW OAWH YenoBeK, HM C npeaLlecTBytouero y4acTtka, H1
- AN"., , AN" ;

M3 UCTOYHMKA. B pe3ynbTate nepen yvyacTKOM i 3a[ep’KMBaeTcA COOTBETCTBEHHO i-1 WU ji ogen. B

cneayowmii MOMEHT BPEMEHMU th1 YaCTb NIIOAEN C y4acTKa i Mepexo4nT Ha y4acToK i+1, NNOTHOCTb NI0ACKOro NOTOKa
Ha HEM YMEHbLUUTCA M YacTb CKOMMUBLLMXCA Nepes, ero rpaHuLLel Ntogen CMoXeT NepeiTn Ha Hero. [Lons ux yyactus B
MOMO/HEHUW IIOAbMM YHaCTKa | B MOMEHT th+1 onpeaenaetca GopmMyion:

ANm' tn+1i_1 /ANm' tn+1j - Dtn,tn+1i_1 . th, tn+1i_1 . bi.1 / Dtn,tn+lj _th,tn+1j . bj' (H88)

®opmynbi (M8.4) - (M8.8) NONHOCTbIO ONMUCLIBAIOT COCTOAHUE NIHOACKOrO NOTOKA Ha 31eMeHTapHbIX Y4acTKax U UxX
nepexogbl B NocaeAo0BaTe/lbHble MOMEHTbl BpemeHW. COBOKYMHOCTb 3HAYeHMIA pacyeTHOro BPEeMEeHW 3BaKyauuw,
NOJIYYeHHbIX NPW Pas3UYHbIX 3HaYeHusAX Vox, GOpPMUPYET aIMNMpPUYECKoe pacnpeseneHme BepoATHOCTEN 3HAUYEHUI

th. Mo 3Tomy pacnpegeneHuto caeayetT pPacCcUUTbiBaTb 3HAYEHME BPEMEHWU 3aBEPLUEHMA 3BaKyaLuu,
COOTBETCTBYIOLWEE BEPOATHOCTU P(tp.2) = 0,999.
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MpunoxeHne N 9

K MeToAunKe onpeaeneHna pacyeTHbIX
BeJIMYNH MOXKAPHOro PUCKa B 34aHUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum
oT 14.11.2022 N 1140

3HAYEHUA NOKA3ATE/IEM NOXAPHOM ONMACHOCTU TUMOBOMW FOPKOYEN HATPY3KU B

NMOMELLEHUNAX
Tabnmua N 9.1
Bua nomewenunsa | Huswas | Abimoobpasytow | YaenoHas NnHenHasn YaenbHbii | BblaeneHne TOKCUYHbIX
TennoTa | as cnocobHOCTb, | MaccoBas CKOpPOCTb pacxog, NPOAYKTOB ropeHus,
cropaHm Hn - m2/kr CKOPOCTb | pacnpoCTpaHeH | KNCNopoa Kr/Kr
1, BbIFOPAHWU | WA NNAMEHM, a, Kr/kr
Kr/(m2-c)
HKunble
nomeleHus
rOCTUHWUL, 13,800 270 0,0145 0,0045 1,0300 0’2830 0,0022 0'00140
06LWEeXNTUIN U TaK
danee
Cronosas, 3an
’ 1,2850 0,0060
pecTtopaHa 1 Tak 13800 82 0,0145 0,0045 1,4370 ’ 0 0,0022 |’ 0
fanee
3an Teatpa,
KuHoTEaTPa, 13,800 270 0,0145 0,0055 1,0300 | %2930 0022 | 0140
Knyba, umMpKa u 0 0
T.4.
Fapaepobbl 16,700 61 0,025 0,007 2,56 0,88 | 0,063 0
XpaHuaunwa
6ubanoTek, 14,500 49,50 0,01100 0,008 1,1540 1’1887 0’0374 0
apXuBbl
Mysew, BbicTakm | 45 g9 270 0,0145 0,0055 1,0300 0’2830 0,0022 0'00140
MoacobHble u
6bITOBbIE 14,000 53,00 0,01290 0,00420 1,1610 0’6;'20 0’0317 0
nomeueHusn
AOMUHUCTPATUBH
ble NoMeLLLeHNs,
y4yebHble Knaccbl
kon, BY3o8; 14,000 47,70 0,01370 0,0045 1,3690 | 4780 0,03000,0058
KabuHeTbl 0 0 0
MONUKANHUK,
nanatbl 601bHULL,
1 CTaLMOHapoB
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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 0'2830 0,0022 0'00140
CTOAAHKM

NErKoBbIX 31,700 487 0,023 0,0068 2,64 1,3 | 0,097 | 0,011
aBTomobuneu

CTOAHKMK

NerkoBbiX

aBTomoBuneiic | 31,700 487 0,023 0,0136 2,64 1,3 | 0,097 | 0,011
[1BYXYPOBHEBbIM

XpaHeHnem

CraanoHbl 26,4 78 0,004 0,004 2,09 1,8 0,127 0

CnopT3ansi 16,7 61 0,024 0,0045 2,56 088 |0063| 0
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MpunoxkeHune N 10

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukasom MYC Poccun

071 14.11.2022 N 1140

NOoPAAOK NPOBEAEHNA PACHETA BE/IMMUHbI UHAUBUAYANIbHOIO NMNOXAPHOIO PUCKA

o

o
" AHajau3 N0oKapHO# ONACHOCTH 3XaHHSA L

o

"

e — T

v

Onpe):le.ueﬂne HacTOoThI PCATH3AIIHM NOKapPOOIIaCHbIX cmyaum‘i ]

-

IocTpoenne noJeit onacHbIX GaKkTOPOB NOKAPA
Bri6op crieHapus noxapa. PopMyIHpOBKa MATEMATHYECKOM
z MOJEN! ¥ MOJICINPOBaHNE IUHAMUKHY Pa3sBUTHA [10XKapa.

[TocTpoeHue moJsielt onacHHX GakTOpoOB NoOXKapa.
OnpenenexHue BpeMeHH OIOKHPOBAHUS IIyTeH dBaKyallHH

!

noononnm- CIIbHBIX dOpMyTUPOBKa MATEMATHIECKOH MOAETH H MOAETHPOBAHHE

IIPOTHBONOKAPHBIX .

P pr SBaKyalHH MojeH U3 30aHud Ipu noxape. OnpeaeeHue
MEpOIpUsITHH

9BaKyaLHH JIoaeH

Ouenka nocaeacTBHi BO3AeHCTBHA ONACHBIX PaKTOPOB
Paspaborka no’xapa Ha JIoaei

pacueTHOTO BPCMCHH 3BAKYalHH. Pacuer BEPOATHOCTA

i
| Pacuer BenuuuHbI
HHIUBHIYAJIbHOTO
TI03KapHOTO pUCKa

.

]
PacueTHoe 3HayeHne i
IIOYKAPHOT'O PHCKA IPEBHIIAET

PacueTnoe 35aueHye
MOXKapHOTr'0 PHCKa HE

MOXKAPHBIH PUCK [IPEBBIIIACT
JOIyCTHMOE 3HAYCHUE

HOPMATHBHOE NPEBBILACT HOPMATHBHOE
1
. v
B Brison: BriBon: |

TOXKAPHBIA PUCK HE [IPEBBIIIALT)

JOITYCTUMOC 3HAYCHUC

|
- —t

— —— — —— — ——— iy, e et ——— ——— St o e M e et b ettt ot er—ea®
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MpunoxkeHne N 11

K MeToAunKe onpeaeneHna pacyeTHbIX
BEJ/IMYMH NOXKAPHOTO PUCKA B 34aHMUAX,
COOPYKEHUAX N MNOMXKaAPHbIX OTCEKAX
pa3nYHbIX KNaccoB GYHKLMOHANBHOM
MOXKapPHOW ONACHOCTU, YTBEPKAEHHOM
npukazom MYC Poccum

o071 14.11.2022 N 1140

OLLEHKA BPEMEHU CPABATbIBAHUA CUCTEMbI NOXAPHON CUTHANU3ALUU N ABTOMATUYECKUX
YCTAHOBOK NMOXAPOTYLUEHUA

1. BpemA AOCTUMKEHUA NOPOroBOro 3HAYeHWUA MapaMeTpOoM, BO3AEWCTBYHOLUMM HA MOXAPHbIN M3BeLLaTesb,
onpeaenseTca Kak Bpems NOABAEHUA Ha BbICOTE PasMELLEHMA NOXAPHbIX M3BewaTenein obnactn ¢ apPeKTUBHbLIM
ANaMeTPOM, MPEBbILAOWMM MaKCMMasbHoe onpeseseHHOe HOPMATUBHLIMU LOKYMEHTAMWU PACCTOAHUE MEXKAY
MOXKapHbIMU W3BELLATENIAMU, B KaKAOW TOYKE KOTOPOM 3HaYeHWe BO3AEWCTBYIOLLEro MapameTpa npeBbiaeT
noporosoe. Mpu aTom 3¢ PeKTUBHbIN gUameTp onpegenseTca no popmyne:

rae F - nhowagb o6nacm, B Ka)KAOﬁ TO4Ke KOTOpOVI 3Ha4yeHune BO3,D,€ViCTByPOLLl,eI'O napameTpa npesbillaeT
noporosoe.

[ns nomelleHUn, B KOTOPbIX AOMYCKAaeTcs yCTaHaBAMBaTb OAMH MOMapHbIA U3BellaTenb, Naowanab AaHHOM
0bn1acTn A0MKHA COOTBETCTBOBATL NJIOLLAAM MOMELLEHUA.

2. 4na onpeaeneHnAa spemeHn 4O0CTUXKEHMA NOPOroBoro 3Ha4eHnA NnoseBbiM METO40M UCMO/Tb3YHOTCA 3HAYEHUA
napameTpos, NoJlyd4eHHbIE B pe3y/ibTaTe pacyeTa.

3. an MCNno1b30BaHNN MHTeraﬂbHOVI N 30HHOM mogenn npum pasmeweHnn noXKapHbIX M3BELLI,aTeerl7l Ha

- — . . P
MOTO/MIKE B MOMELLEHMM O4yara noskapa A8 04aros C MOLLHOCTbIO Tern/ioBblaeneHus Q= \VQH =a t" gpews
[AOCTUXKEHUA MOPOrOBOro 3Ha4YeHUA A0NycKaeTca onpeaensatb no Gopmynam:

- ANA MAaKCUMaA/IbHbIX TEMNJZTOBbLIX MOXAPHbIX M33e|.u,aTenel51:

y p+3 p+3
2p
7 3
menu (Tnop _TO) H 3 %ZH) %’3
e = = +t,2 |, (L)
2,04A3 2 g3
g
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- AN1A TOYEYHbIX AbIMOBbIX ONTUKO-3/IEKTPOHHbBIX MOXAPHbIX M3BELLI,aTEJ'IEI‘;12

i3 o3
2 2p
%L &
OoblM ll’lnopH %ZH) pT-FS
o = S 0|, (2
2,04A% —" 3
nQ,

rae spema npuxoda ¢poHTa NPOAYKTOB ropeHusn typ, onpeaensercsa no popmyne:

3
L= P;?’. AH 0,48 + 1,3 —22 "L a3
N4

rae L - makcumanbHoe A0ONYyCTUMOE pPacCToAHME MeXAY MNOXKapHbIMU U3BELWATENAMU (I'IpMHMMaETCFI B
COOTBETCTBUU C HOPMATUBHbIMU ,D,OKYMEHTaMM), M;

H - BbICOTa NnOMeLLEHUA, M;

A = L
CroloPo

- pasmepHbIi Komnneke, m*/(kx-c?);

To - HaYaNbHaA TemnepaTypa BO3AyXa B NomeleHun, K;

Trop - NOPOroBOE 3HA4YEHUE TemnepaTypsl, K;

Q - pa3amepHblit KoadbduumeHT, (KBT/cP).

Napametpbl & 1 p ana Hanbonee TUNUYHBIX CLIEHaPUEB NOXapa UMEIOT 3HaYeHUA:

ONA BEPTUKANbHOW WAM FOPU3OHTA/NbHOM MOBEPXHOCTU FOPEHMA B BUAE MPAMOYrO/ibHUKA, OAHA M3 CTOPOH

KOTOPOro yBe/NMUMBAETCA B [IBYX HamMpaB/ieHUAX 3a CYET pacnpocTpaHeHUs niaameHu (NMHeHoe pacnpocTpaHeHue
naameHu):

a=vy,  2vbQ, p=1,

rae b - nepneHANKYNAPHBIN K HaNpaBAeHNIO ABUKEHUA NAaMeHU pa3mep 30Hbl FOPEHUA, M.

A7 KPYroBOro pacnpocTpaHeHusa noxkapa:

a = ()[/y() ) ﬂ-VZQH p :2

4. Tpy UCNONb30BaHUM WM3BeLLaTeNel NAaMeHU BpemA AOCTUXKEHWA MOPOroBOro 3HavyeHMA AO0MyCcKaeTca
NPMHMMaTb paBHbim 30 c.

5. Moporosble 3HaYeHMA MapameTpos, BO3,£I,EI\/'ICTByI-OUJ,VIX Ha NoXapHble U3BeWaTesin, cheayet NpuHNMaThb B

COOTBETCTBUM C TEXHUYECKOM LI,OI-(yMEHTaLI‘Mel‘;L Mpn OTCYTCTBMM [AaHHbIX MNOPOroBble 3HAYEeHMA [OO0MyCKaeTcA
NMPUHUMATb PaBHbIMU:

AnAa  To4Ye4yHbIX AbIMOBbLIX OMNTUKO-3/IEKTPOHHbIX NOXapPHbIX M3B€U.I,3T€}1€ﬁ: onTnyeckaa nNJIOTHOCTb

Koo = 0,2 J16/M = 0,023 Ho/m
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ONA MaKCMMasibHbIX TEMJIOBbIX NOMapHbIX U3BellaTenei: TemnepaTypa Tnop MPUHUMAETCA B COOTBETCTBUM C
TpeboBaHUAMM HOPMATMBHbIX JOKYMEHTOB B 3aBMCMMOCTM OT Kjacca MOXKapHOro uiseuatens. pu oTcyTcTBuM
AAHHbIX O KNacce MOXKapHOro M3BewaTtena MNPUHMMAETCA PaBHON 3HAYEHWIO, MPEBbLIWAOWEMY MAKCUMAbHO
BO3MOMKHYIO B Te4eHMe roga TemnepaTypy B nomeweHmun Ha 20 °C;

ANnA puodepeHLManbHbIX TENIOBbLIX NOMKAPHbIX M3BELLATeNeN: CKOPOCTb U3MeHeHUs TemnepaTypbl 10 °C/muH;

ANA MaKcumasnbHo-anddepeHLManbHbIX TEMNI0BbLIX NOXaPHbIX U3BeLlLaTeNed Bpema AOCTUKEHUA NOPOroBoro
3Ha4YeHMA onpeaenseTca No NepBoMy M3 BpeMeH 418 MakCMManbHoro v anddepeHumanbHOro nsselaTens;

ANnAa ObIMOBbIX aCMUPAUNOHHDBIX MOXAPHbIX M3Beu.|,aTeneV1:

knacca A Muop = 0,035 J16/m .
knacca B Muop = 0,088 J16/M .

knacca C Moy = 0,2 16/M = 0,023 Hi/m .

ONs n3BeLLaTenen ra3oBbix No KoHUueHTpaunn CO: o6beMHasa KoHueHTpauunsa CO 100 ppm;

ONA CNPUHKAEPHbIX AYT, BbINOJHAWMX GYHKLUMIO CUCTEMbI MOXKAPHOM CUTHANU3ALUN: NPUHUMAETCA PaBHOM
3HaYeHUto, MPEBbIWAOLLEMY MAKCMMA/IbHO BO3MOXKHYIO B TEHEHME rofa TemnepaTtypy B nomeweHnn Ha 30 °C.

Mpy UCNONb30BAHUN JIMHEMHBIX AbIMOBbLIX MOXAPHbIX M3BELATENEN, PACTONOKEHNE KOTOPbIX U3BECTHO (Ha
OCHOBaHMM MPOEKTHbIX AAHHbIX WMAM (GAKTUYECKOro Pacro/iOXKeHUs), AOMNycKaeTcA MPOBOAUTb MHTErpMpoBaHME
ONTUYECKOM NAOTHOCTU AbIMA BAOMb NYTU Niy4a M ONpenenaTb BpemMa AOCTUMKEHMA MOPOrOBOro 3Ha4YeHUA MyTeM
CpaBHEHMSA C NOPOroBbiM 3HauYeHuem 5,2 [16.

Mpw OTCYTCTBUM AaHHbIX O TUNE NOMKaPHbIX U3BeLLaTeNel pacyeT caeayeT NpoBoaUTb Ucxoasa ns obopyaosaHua
NoMeLLeHNA TOYEeYHbIMU AbIMOBbIMM ONTUKO-3/IEKTPOHHBIMU MOMKAPHbIMK  U3BEWATENAMWN, 33 WCKAOUYEHUEM
NoMeLLEHNIN, KOTOPbIe B COOTBETCTBUM C YCNOBUAMM SKCMIyaTalMmM He MOTYT BbITb MMM 060pYA0BaHbI (aBTOCTOAHKM,
KYXHM U TaK ganee). B nocneaHem ciyyae pacyeT cieayer NpoBoAUTb 417 MaKCMMasbHbIX TEN/I0BbIX U3BELLATENEN.
Mpwu 3TOM, eciv BNOCAeACTBUM NpeayCMaTPUBaOTCA MHble TUMbI MOMKaPHbIX U3BeLLaTeNel, pacyeT caeayeT NpoBecTu
NoBTOPHO.

00H
6. Bpema 3afepKu, CBA3aHHOE C MHEPLMOHHOCTbIO CUCTEeMbl OBHapYyXeHWA MoMKapa ‘uuepy , AOMYCKaeTcs
NPUHUMATb paBHbIm 20 C.

MpY UCNONb30BaHMM AbIMOBbIX aCMMPALIMOHHbIX U3BELLaTeNEN K BpeMeHU 3a4epKKu cneayet 406aBnaTb Bpems
TpaHCNoOpPTUPOBaHMA MPObbl BO3AyXa OT MaKCMMaNbHO YyAaneHHOro oT 610Ka 06paboTKM AbIMOBCACbIBAOLLETO
OTBEPCTMA A0 TEXHUYECKUX CPeacTB ObHapysKeHusa apima. [py OTCYyTCTBUM MHPOPMaLMKM YyKasaHHOEe Bpems
[0MYCKaeTca NPUHMMaTb PaBHbIM:

AnA ussellatenei kKnacca A - 60 ¢;
Ans nssewatenen knacca B - 90 ¢;
ana ussellatenei knacca C-120c.

00H
7. B cnydae MCNonb3oBaHUA CNpUHKAepHOW AYI B KayecTBe CUCTEMbl MOXAPHOW CUrHaAU3aLUK tuHepu

AO0nycKaeTcA NpuHUMaTb pasHbim 180 c.

MpW HanMuMM JaHHbIX O Ko3ddUUMEHTe Tens0BOM MHEPLMOHHOCTM OpocuTener crnpuHknepHon AYIT,

pacnosioxeHne KOTOpPbIX WU3BECTHO (Ha OCHOBAHUWN MPOEKTHbLIX OadHHbIX WU CbaKTVI‘-'IECI-(OFO paCI'IOﬂO)KEHVIﬂ),

ooH
[OMNyCcKaeTca onpeaenaTtb tuHepu nyTem pacyeTa BPEMEHM nporpeBa TEPMOYYBCTBUTENLHOIO 3/1E€MeHTa [0
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TEeMMepaTypbl, COOTBETCTBYOLLLEN nopory cpabaTbiBaHMA, C UCMO/Ib30BaHWEM YPaBHEHWUA:

dT

u

dt

L - T.),

=

roe T, - TemnepaTypa TEPMOYYBCTBUTENIbHOTO 3/1EMEHTA, K;
U - CKOPOCTb ra3oBoM cpeabl, M/c;
Ky - KO3pPUUNEHT MHEPUMOHHOCTY;
t - Bpems, c.
+ tAVAT y qAvIT

8. Bpemsa cpabatbiBaHWs cnpuHKAepHoi AYI cneayeT NpMHUMaTb PaBHbIM tAyHT = t,,o unepy 3adeparc

AVIIT 00H
I'IpM 3TOM tul-tepu NMPUHUMATb PaBHbIM tuHepu- BpeMH 3a4epPXKn noagayvyum orHetywawero CoCrtaBa onpeaenAaeTca

anropuTmom pabotbl AYI.
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B Ha4asno 8

8 TeKCT 3TOro OKYMeHTa B3AT U3 OTKPbITbIX UCTOYHMKOB M aKTyaneH Ha MOMeHT dopmuposaHua 28.03.2023.
Mbl cTapaemca noaaep>kusBaTb Bce JOKYMeHTbl Hallei 6UBMOTEKM MO MPOMbILLIEHHON 6e30NacHOCTU B aKTyasbHOM

COCTOAHMMU, HO, B CBA3M C 3aHATOCTbIO OCHOBHOW PabOoTOW, rapaHTUPOBaTh HE MOXEM, NO3TOMY 3TOT JOKYMEHT Ha CErOAHALLHION
0ATYy MOXKET 6bITb USMEHEH UM Y¥Ke OTMEHEH. YTOYHANTE B 0DULMANbHbIX U3AAHUAX.

[Ona yaobHOro yteHua TeKCT AOKYMeHTa oTdopmatuposaH nporpammoiri FURDUS (paccTaBneHbl KOPPEKTHO CTpaHuubl 6e3
pa3pblBa TabuL, PUCYHKOB, BUCAYMX 3ar010BKOB, 06paboTaHbl CHOCKM, MHOTO APYTUX YayYLleHWA).

TepMWHbI AOKYMEHTA HaWAeHbl MU pasMedeHbl MO TEKCTY TaKKe ¢ nomoupto nporpammbl FURDUS. [lononHuTenbHo go6aBaeHbl
npeaMeTHbIN YKa3aTe/lb U OFr1aBfeHUE, KOTOPbIE YXKe He OTHOCATCA K 0GULMANbHOMY TEKCTY AOKYMEHTA.

O BO3MOXHbIX HETOYHOCTAX U 0BHaPYXeHHbIX oWwmMbKax npocbba coobwats Ha nouty admin@furdus.ru c ykasaHnem goKkymeHTa
"MPNKA3 14.11.2022 N1140 METOAM..."

Hawa opraHv3auma 1 agMUHUCTPaLUMA CailTa He HeCyT OTBETCTBEHHOCTM 33 BO3MOXHbIN Bped U/Mnmn y6bITKMU, BOZHUKLWINE UK
NoJly4eHHble B CBA3M C UCNO/b30BaHMEM Bamu aToro Tekcra.

N Ha canT 68



https://tk-expert.ru/
https://tk-expert.ru/lib/
https://tke-moscow.ru/works/
https://furdus.ru/
mailto:admin@furdus.ru

HAYYHO-NMPON3BOACTBEHHOE OB bEAVUHEHUE

TEXKPAHOHEPIO

OpraHusauyus oKka3blBaeT KOMMJ1EKCbl paborT:

MpoMbiwneHHan
6e30nacHoOCTb

OKcnepTHbIe
ycnyrm

e JKCNEepTU3a NPOMbILLNEHHON 6€30MacHOCTU TEXHUYECKUX YCTPOWCTB, 3AaHUM
1 COOPYXXEHWUM, AOKYMEHTaLUM Ha onacHbIX NPOU3BOACTBEHHbIX 06bekTax (OlM0)

o OBcnepoBaHne CTPOUTENBbHbBIX KOHCTPYKLUUIA, 30aHUA, COOPY>KEHUN.

¢ Paspabotka nnanos meponpustun (MJA, NMMI1A), MIMAPH, TexHonornyeckux
pernamMmeHToB, NacrnopToB TexX. yCTpOIZCTB, TEXHU4YEeCKoe ocBuaerteribcreoBaHue.

NMpoMbiwneHHan
6e30nacHOCTb

KoHcynbTaunoHHbie
ycnyrum

e [pomMbIWNEeHHbIN ayauT NnpeanpuaTMnA - obcnegosaHve npeanpuaTUi Ha
COOTBETCTBUE TPpeOOBaHUSIM NPOMBILLSIEHHON 6€30MacHOCTM!.

e UneHTtudukauma u knaccudukauyma OMNMO no yeTbipeM Knaccam onacHoOCTH,
conpoBoxaeHue B PoctexHaasope.

* [Nomowb NpU NIMLEH3UPOBaHUN OeATENbLHOCTU Ha 3kcnnyaTtauyuio OMMO.

dneKTpo-
6e30MmacHoOCTb

e ONEKTPOMOHTaXHble, 3NEKTPOPEMOHTHbIE paboThl.
* /cnbiTaHUsi U U3MEPEHUA INEeKTPOYCTaHOBOK notpeburenen.
e MoHTax, Hanagka, peMOHT U TexHu4Yeckoe obcrnyxumBaHne npuéopos
6e30nMacHOCTM Ha NOABLEMHbLIX COOPYKEHUSAX.
e [[peask3ameHaUMOHHAA NOArOTOBKA 3NIEKTPOTEXHMYECKOro nepcoHana
Ha rpynmny no anekrpob6e3onacHoOCTu.

lMpepaTTecraunMoHHasa NoAroToBKa pykoBogutenen (3amecrurenen) no
Bonpocam 6e30nacHoOCTU B chepe 3NeKTPOIHEePreTUKM.

Jkonornyeckas
6e30nacHoOCTb

e Paspa6otka npoektos NAB, NAC, o6ocHoBaHWe AeATENLHOCTU Mo
obpalleHnto ¢ 0TXoa4aMMu.

¢ Pa3zpaboTka NpoOeKTOB CaHUTapHO-3aLMUTHON 30HbI NpeanpusaTus (C33).
e [labopaTopHble uccrnenoBaHusi, otéop n nepeuyHas obpabotka npoob.

NMpoekTupoBaHue

* [lpoekTpoBaHMe HOBbLIX NPOU3BOACTB.
® NHxeHepHbIe u3bickaHusa (o6cnenoBaHue, oLEHKa COCTOAHUS).
¢ PaspaboTka NpoOeKTOB PEKOHCTPYKLUM,
TEXHUYECKOro nepeBooOpyeHus, KoHcepBauuu, nukenaaumm OrNO.

OueHka
COOTBETCTBUA

e CepTucukauma npoayKUMM Ha COOTBETCTBUE peErnaMeHTaM:
TP TC 010/2011, TP TC 011/2011, TP TC 016/2011,
TP TC 032/2013, TP TC 004/2011, TP TC 020/2011.
¢ OueHka cooTBeTCTBUA NUTOB (geknapauus, NonHoe 1 nepuognyeckoe
TEXHUYECKOE OCBUAETENLCTBOBAHNE).
* CneuunanbHas oueHka ycnosum Tpyaa (paboumx mect), OlP.

O6yueHue,
aTrecrayuna

e [IpocheccunoHanbHoe o0byyeHme (6onee 150 paboumx npodeccuin).
MpepatTecTaumoHHasi NOAroToBKa MO NPOMbILLNEHHON 6e30nacHOCTy.
OxpaHa Tpyaa. MNoxapHas 6e3onacHOCTb. AnekTpobe3onacHoOCTb.

® Attectauus nabopartopuin 1 cneu-ToB Hepaspyuiatouiero Koutpons (JTHK)

Tenerpam @techkranenergo
OHI0)
fon
@

Haw caurt: krantest.ru MouTa: po@tke.ru

TenecoHbl: (4922) 33-15-50, +7 (910) 174-84-80
Ky3HeuoB Makcum Bopucosuy
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