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YTBEPXAEHUN METOAUKW OMPELENIEHNSI PACHETHBIX BEIMUMUH NOXaPHOro
pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

3apeructpuposaHo B MuHiocte PO 6 aBrycta 2009 . N 14486

MWHUCTEPCTBO POCCVIVICKO?I ®EQEPALMM NO AENAM MPAXXOAHCKOW
OBOPOHbI, YPE3BbIYAUHBIM CUTYALIUAM U NUKBUOALIUA
NOCNEACTBUM CTUXUNHbIX BEACTBUN

NPUKA3
ot 30 nroHs 2009 r. N 382

OB YTBEPXOEHUN METOAUKU
ONMPEAENEHUA PACYETHbIX BEJIMYMH NMOXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUSAX U CTPOEHUSAX PA3IUYHBIX KITACCOB ®YHKLIMOHATIbHON
MOXXAPHOW OMACHOCTU

(B pen. MNpukasa MYC PO ot 12.12.2011 N 749)

B cootBetcTBUM ¢ PepepanbHbiM 3akoHOM oT 27 aekabps 2002 r. N 184-d3 "O TexHU4eckoMm
perynvpoBanun” <*> un MNoctaHoBneHueM lNpaButensctBa Poccunckon Pegepaumm ot 31 mapta 2009 . N
272 "O nopsiake NpoBefeHUs pacyeToB MO OLIEHKE MOXapHOro pucka" <**> npukasbiBato;

<*> CobpaHue 3akoHogaTenbcTBa Poccuickon ®epepaumm, 2002, N 52 (vactb 1), cT. 5140; 2005, N
19, c1. 1752; 2007, N 19, cT. 2293; 2007, N 49, ct. 6070; 2008, N 30 (4acTts Il), cT. 3616.

<**> CobpaHue 3akoHogaTenbcTBa Poccuiickon ®egepaumm, 2009, N 14, cT. 1656.

YTBepanTb MpunaraemMylo MeTOAMKY OnpeferieHnsi PacyeTHbIX BeNMYMH MOXapHOro pucka B
30aHUSIX, COOPY)XXEHUSAX N CTPOEHNAX PasNINYHbIX KNAccoB PYHKLMOHAaNbHOW NOXapHOM ONMacHOCTY.

MuHmncTp
c.K.loury

MpunoxeHne
K Mpwukady MYC Poccum
ot 30.06.2009 N 382

METOOUKA
OMPEOENEHUSA PACYETHbIX BENMUYMH MOXAPHOIO PUCKA B 30AHUSAX,
COOPYXXEHUSAX U CTPOEHUAX PA3NUYHBLIX KNACCOB ®YHKLIMOHATIbBHOWN
MNOXAPHOMN OMACHOCTHU

(8 pen. Mpukaza MYUC PO ot 12.12.2011 N 749)
|. O6bwme nonoxeHus

1. Hactosiwas meTtoavka onpederneHns pacyeTHbIX BEMVYMH MOXapHOro pucka B 30aHUSX,
COOPYXEHUAX W CTPOEHUSAX PasfUYHbIX KraccoB (PyHKUMOHANbLHOM MNOXapHOW onacHoCcTU (ganee -
MeToaumka) yctaHaBnmBaeT MOPSAOK OnpedeneHus pacyHeTHbIX BEMNWYMH MOXaPHOrO pucka B 3OaHUSAX,
COOPYXEHUAX U CTPOEHMSX (ganee - 34aHve) U pacnpocTpaHAETCa Ha 34aHNA KNaccoB (PyHKLUMOHANbHOM
NoXapHOW OMacHOCTH:

®1 - 3g0aHud, npegHasHayeHHble AnS MOCTOAHHOMO NPOXWBAHMA W BPEMEHHOro npebbiBaHus
nogen, B TOM Yucne:

a) ucknoyeH. - NMpukasz MYC P ot 12.12.2011 N 749;
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0) ®1.2 - rocTMHMUBI, OOLWLEXUTUSA, cnarnbHble Kopnyca caHaToOpMeB M JOMOB OTAbIxa obLuero Tvna,
KEMMUHIoB, MOTENEeN 1 NaHCUOHATOB;

B) MCKMOYeH. - Mpukas MYC PO ot 12.12.2011 N 749;

r) uckntodeH. - Npukasz MYC PO ot 12.12.2011 N 749;

P2 - 3naHMA 3pENULLHBIX U KYNbTYPHO-NPOCBETUTENBHBIX YYPEXAEHUA, B TOM YACIE:

a) ®2.1 - TeaTpbl, KMHOTEaTpbl, KOHUEPTHbIE 3anbl, KyObl, LUMPKW, CNOPTUBHBIE COOPYXEHUSA C
TpubyHamu, OGUONMOTEKM W OpYyrne YYpexOeHUs C pacYEeTHbIM YMCIIOM MOCafOYHbIX MeCT Ans
NnoceTuTENen B 3aKpbITbIX MOMELLEHUSX;

0) ®2.2 - myseu, BbICTaBKK, TaHUeBarnbHble 3anbl U Apyrne nogobHble yupexaeHus B 3aKpbITbIX
NOMELLEHMSX;

B) ®2.3 - TeaTpbl, KMHOTEATPbI, KOHLEPTHbIE 3arnbl, KNyObl, LUPKK, CMOPTUBHLIE COOPYXEHUSI C
TpubyHamu, OMONUOTEKM U [Jpyrve yypexneHuss C pacyeTHbIM YUCIOM MOCaAO0YHbIX MEecT Ans
noceTuTenen Ha OTKPLITOM BO3AYXE;

r) ®2.4 - mysen, BbICTaBKW, TaHUeBasbHbIE 3anbl U gpyrne nogobHble yYpexxaeHUss Ha OTKPbITOM
BO3YXe€;

@3 - 30aHMa opraHM3aumnin No obCnyXnBaHMIO HaceneHusi, B TOM yucne:

a) ®3.1 - 3gaHns opraHnsaumii TOproenu;

0) 3.2 - 3gaHna opraHu3auun 0OLLECTBEHHOIO NMUTAHUS;

B) @3.3 - Bok3ansl;

r) 3.4 - NONVKNNHMKN 1 amBynarTopuu;

n) ®3.5 - nomelLeHnsa onsa nocetTutenen opraHnsaumi 66ITOBOrO M KOMMYHaNbHOrO 06CNyXuBaHus
C HepacyeTHbIM YMCITIOM NOCaA0YHbIX MECT ANs NnoceTuTenen;

e) ©3.6 - PU3KynNLTYPHO-0300POBUTENBHBIE KOMMIIEKCH! U CMOPTUBHO-TPEHNPOBOYHLIE YYPEXOAEHNS
C nomeLLeHnsiMm 6e3 TpnbyH Ansa 3puTenen, beiToBbIE NOMELLEHUSs], BaHu;

®4 - 3p0aHMs Hay4dHbIX U 0Opas3oBaTENbHbLIX YYPEXAEHWNA, HAyYHbIX U MPOEKTHLIX OpraHM3auun,
OpraHoB yNpaBneHnst y4pexaeHun, B TOM YUCHE:;

a) ®4.1 - 3paHnsa obuweobpasoBaTenbHbIX YYpexAaeHun, obpasoBaTeNbHbIX Y4YpexaeHUn
gononHWTenbHoro obpasoBaHua peTen, obpasoBaTenbHbIX YyYpexXOeHUW HayanbHOro
npodeccnoHansHoro 1 cpeaHero npodeccnoHansHoro obpasoBaHus;

0) ®4.2 - 3gaHusa obpasoBaTerbHbIX YYPEXOeHUI BbICLLIErO NpodeccnoHanbsHoro obpasoBaHms 1
OOMNONMHUTENBHOIO NPOodECCUOHAaNbLHOro 00pa3oBaHus (NoBbIWEHUST KBannduKauumn) cneumanmncTos;

B) ®4.3 - 30aHMA OpraHoB YMpaBfeHust yYpexXaeHuin, NPOEKTHO-KOHCTPYKTOPCKUX OpraHusaumm,
NMHOPMALMOHHBIX U pedakUUOHHO-U3OaTENbCKNUX OpraHnM3aumi, HaydYHblX opraHmM3auni, 6aHKoB, KOHTOP,
ocucos;

r) ®4.4 - 3naHvs noxapHblX Aeno;

®5 - noxapHble OTCEKM MNPOU3BOACTBEHHOIO WNW CKNAACKOr0 HasHayYeHusi C KaTeropuen
noMeLLEeHMI MO B3PbIBONOXAapPHOM M noxapHon onacHoctu B1 - B4, I, [, Bxogswue B cocTaB 3qaHumn C
YHKUMOHANbHOM noXapHon onacHocTbto ®1, &2, &3, d4, B TOM uncne P52 - crosHKM angd
aBToMobuner 6e3 TexHM4YecKkoro 0bCnyXmnBaHUa N peMoHTa.

(ab3aL BeeaeH lMpukazom MYC PO ot 12.12.2011 N 749)

2. PacyeTbl No OLEHKe NOXapHOro pMcka NPOBOASITCA MyTEM COMOCTaBMIEHUS PaCYETHbIX BENUYMH
MOXapHOro pucka C HOPMAaTMBHbIM 3HAYEHWEM MOXAPHOTO PpUCKa, ycTaHoBreHHoro ®epeparnbHbIM
3akoHOM OT 22 wmonsa 2008 r. N 123-®3 "TexHunyeckunm pernameHT O TpeOOBaHUSAX MNOXapHOW
6esonacHocTn" <*> (ganee - TEXHNYECKUIN pernameHT).

<*> CobpaHue 3akoHogaTtenbcTBa Poccuiickon depeparmm, 2008, N 30 (vactsb 1), cT. 3579.

3. OnpepeneHune pacyeTHbIX BEMUYMH NOXAPHOIO pUCKa OCYLLECTBNSETCS HA OCHOBaHUN:

a) aHanmsa noXxapHow OMacHOCTU 30aHUN;

©0) onpepeneHus 4acToTbl peanu3auumn NoXXapoonacHbIX CUTYaLuWi;

B) NOCTPOEHUS nonen onacHbix oakTOpOB noXxapa Ans pasnuyHbIX CLEHAPUEB ero pa3BuTuUs;

r) OLEHKW MOCreacTBUM BO3OENCTBUSA OMacHbIX (pakTOpoB noxapa Ha nogen Ans pasfnuyHbiX
CLieHapueB ero pasBuTus;

) Hannuusa cncteM obecneveHns nokapHowm 6e3onacHoOCTM 3gaHun.

4. OnpepgeneHne pacyeTHbIX BENMYMH NOXAPHOro pUcka 3akyio4vaeTcs B pacyeTe MHOMBUOYaIbHOro
MoXXapHOro pucka Ans nogaen, Haxoasawuxcss B 34aHnM. YUCNEeHHbIM BbIpaXXEHWEM WHOVBWUOYAITbHOMO
MoXXapHOro pucka $BNSIETCS YacToTa BO3OENCTBUA OMNacCHbIX (hakTopoB noxapa (ganee - O®I1) Ha
yenoseka, Haxoasuweroca B 3aaHuu. MNMepeveHb OPIT ycTaHoBNeEH ctatbert 9 TeXHUYECKOro pernameHTa.
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Pesynbratel 1M BbIBOAbI, MOSTYYEHHbIE MNPX OMPeAeneHnn MNoXapHOro pucka, WCMonb3yTca AOns
000CHOBaHNA NapameTpPOB M XapaKTEPUCTUK 34aHUN, COOPY>KEHUN U CTPOEHUI, KOTOPbIE YYUTBIBAKOTCA B
HacTosilwen Metoguke.
(n. 4 B pea. MNpukaza MUC PP ot 12.12.2011 N 749)

5. Yactota BO3gencteua OO®PI1 onpepensetrca AnNs noxapoonacHoW cuTyauuu, KoTopas
XapakTepuayetcsl HanborbLUEN ONACHOCTLIO AN XWU3HW U 300POBbS MNIOAEN, HaX0OALWMXCSA B 30aHNM.

6. [Ana uenen HacTosAwwen MeToankm Ncnosb3ytTCss OCHOBHbIE MOHATUS, YCTAHOBMEHHbIE CTaTben 2
TexHn4eckoro pernameHTa.

[I. OcHOBHbIE pacyeTHble BENU4nHbl MHONBUAOYarbHOIo
NOoXXapHOro pucka

7. IngnBmayanbHbIN NOXapHLIA pUcK oTBeYaeT Tpebyemomy, ecnu:

H
Q <=0, (1)
B B
H
roe @) - HOPMATMBHOE 3HAaUeHMEe MVHIMBUAOYAJILHOT'O IIOXApPHOT'O pPHUCKa,
B
H -6 -1
Q =10 rom ;
B
Q - pacueTHas BeJMUMHA MHIMBUOYAJIEHOTO IOXAPHOTO PUCKA.

B

PacueTHas BeENMYMHaA NOXapHOro pucka B 34aHUKU, COOPYXXEHUU UMM CTPOEHUM OnpeaensieTca Kak
MakCcuMarbHO€e 3Ha4YeHne NOXapHOro pMcka U3 pacCMOTPEHHbIX CLeHapueB noxapa:
(ab3au BBepeH Mpukasom MYC PO ot 12.12.2011 N 749)

Q, = max{Qyseres Quyoers Qun
(ab3au BBepeH MNpukasom MYC P® ot 12.12.2011 N 749)

rae Qj; - pacueTHas BenMuMHa NOXapHOTO pucka AN i-ro cLeHapus noxapa,

(ab3au BBegeH MNpukasom MYC PD ot 12.12.2011 N 749)

N - KONMM4YecTBO paCCMOTPEHHBIX CLEHapMEB Noxapa.
(ab3aL BeeaeH lMpukazom MYC PO ot 12.12.2011 N 749)

CueHapuii noxapa npencraensieT cobor BapMaHT pasBuTUSI Noxapa C y4eTOM MPUHATOrO MecTa
BO3HMKHOBEHMSA M XapakTepa ero pa3sutud. CueHapui noxapa onpefensieTcsl Ha OCHOBE OaHHbIX 06
0OBEMHO-NNAHMPOBOYHbIX PELUEHUSAX, O Pa3MELLEHUN TOpHYer Harpy3ku u nogen Ha obbekte. [lpu
pacyeTe paccMaTpuBalOTCA CLEHapuu noxapa, Npyu KOTOPbIX peanuayloTcs Hauxyglue ycrnoBusa Anst
obecnedeHuns 6esonacHocTu Niogen. B kayecTBe cueHapyeB ¢ HanXydLWwWUMKU YCROBUSIMU Nnoxapa cnegyet
paccMmaTtpuBaTtbh CLEHapuu, XxapaktepusyemMble Hanbonee 3aTpyaHEHHbIMU YCIOBUAMM 3BaKyaLun nogen
n (unun) Hanbornee BbICOKOM AUHaMKKon HapacTaHusa O, a MMEeHHO noxapbl:

(ab3au BBegeH Mpukasom MYC PO ot 12.12.2011 N 749)

B MOMELLIEHUSIX, pacCUYNTaHHbIX HAa egUHOBPEeMeHHOe npucyTtcTeme 50 1 Gonee Yenosexk;
(ab3au BBegeH MNpukasom MYC PD ot 12.12.2011 N 749)

B CuUCTeMax MOMELEeHUA, B KOTOPbIX WU3-3a pacnpocTtpaHeHuss OOl BO3MOXHO ObicTpoe
GnokmMpoBaHue nyTein sBakyaumn (KOpULOPOB, 3BaKyaUMOHHbLIX BbIXOO4oB M T.4.). Mpn aToM oyar noxapa
BbiOMpaeTcss B NoOMeLLeHNM Marnoro obbema BONM3M OT OOHOMO M3 9BaKyaLMOHHbIX BbIXOAOB, MO0 B
NnoMeLleHMn ¢ BOMbLUIMM KONMMYECTBOM FOPHOYEN HAarpysku, XapaKTepu3yLLENCsl BbICOKOW CKOPOCThIO
pacnpocTpaHeHUs NiameHu;

(ab3au BBegeH MNpukasom MYC PD ot 12.12.2011 N 749)

B MOMELLEHUSIX U CUCTEMaX NMOMELLEHMI aTPUYMHOIO TUMa;

(ab3aL BeeaeH Mpukazom MYC PO ot 12.12.2011 N 749)
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B CUCTEMaxX MOMELLEHNA, B KOTOPbIX M3-3a HEOOCTAaTOYHOM MPOMYCKHOW CMOCOBHOCTU nyTewn
3BaKyaLMm BO3MOXHO BO3HUKHOBEHWE NPOAOSIKUTENBHBIX CKOMIEHNIA NIOACKNX NOTOKOB.
(ab3au BBepeH MNpukasom MYC P® ot 12.12.2011 N 749)

B cnydasx, korga nepedncrnieHHble TUMbl CLEHapMeB He oTpaXKaloT BCeX O0COOEeHHOCTeN oObekTa,
BO3MOXXHO PacCMOTPEHME MHbIX CLiEHapueB noXxapa.

(ab3au BBegeH Mpukasom MYC PO ot 12.12.2011 N 749)

B nomelleHnu, nvetowem asa n 6onee saBakyaLMOHHbIX BbIXOAa, o4ar noxapa crnegyeTt pasMmellaTtb
BONU3N BbIXOAa, MMEIOLWEro HaubOonbLUy MPOMNYCKHYH CMnocobHOCTb. [MpuM 3TOM [aHHbLIN  BbiXon
cyMTaeTcsl GMNOKMPOBaHHLIM C MEpPBbIX CEKyH4 Mnoxapa W Mpu OnpenerieHMn pacyeTHOro BPEMEHM
3BaKyauuu He yunTbiBaeTcs. B nomelleHnnM ¢ 0gHMM 3BaKyaUMOHHbIM BbIXO4OM Bpemsi BGroKMpoBaHUst
BbIXOJa ONpeaensieTcs pac4yeToM.

(ab3au BBegeH Mpukasom MYC PO ot 12.12.2011 N 749)

CueHapuu noxapa, He peanuayemMble Nnpyu HopManbHOM peXxuMe aKchnyaTaumMm oobekTa (TepakThbl,
MOMPKOMN, XpaHEHWEe Toptodelt Harpysku, He npeayCcMOTPEHHOW HasHadeHneM obbekta M T.4.), He
paccmaTpuBatloTCs.

(ab3aL BeeaeH lMpukazom MYC PO ot 12.12.2011 N 749)

8. PacueTHas BenuuMHa WHAMBMAYanbHOTO MoxapHoro pucka Q;; Ans i-ro cueHapus noxapa

paccunTbiBaeTcs no opmyne:
QA,i = QI,i .(1_72‘11',i ).71‘6,1 '(7 _7}'/,1 )(7 _71'.<;,i )’ (2)

rae Q‘f i 4YacToTa BO3HUKHOBEHUA NoXapa B 30aHUN B Te4eHne roga onpenendetcda Ha OCHOBaHUM

CTaTUCTUYECKUX OaHHbIX, NpuBedeHHbIX B npunoxeHnn N 1 k HacToswen Metoguke. MNpu oTcyTCTBMM
CTaTUCTUYECKOI MHGOpMaLMK AonyckaeTcst NpuHuMaTe Q, = 4407 Ans Kaxnooro 3AaHus;

E.. . - kosadhdULUMEHT, yunTbiBaOLIMIA COOTBETCTBME YCTAHOBOK aBTOMATUYECKOrO NOXapoTyLLEeHUs

ai 1
(oanee - AVYI) TpeboBaHusM HOPMATMBHBLIX OOKYMEHTOB MO noxapHon 6esonacHocTu. 3HayeHue
npuHumaetcsa pasHbiM E ;. = 0,9, ecnu BeinonHsieTcs xoTst 6bl OAHO M3 criedytoLmx

napametpa E;
yCroBum:
30aHne obopygoBaHo cuctemon AYT1, cooTBeTCTBYIOLWEN TPEOOBAHNAM HOPMATUBHbBIX JOKYMEHTOB
no noxxapHon 6e3onacHocTy;
obopynoBaHue 3gaHua cuctemon AYI He Tpebyetrca B coOTBeTCTBMM C TpeboBaHMsIMU
HOpPMaTUBHbIX JOKYMEHTOB M0 noxapHow 6e3onacHocTu.

B octanbHbIx criyyasx E ;. npuHumaetca paBHoM Hynio;

P‘iéi - BEepOATHOCTb NPUCYTCTBUA nwogen B 34aHum, onpependaeMada U3 COOTHOLUEHUA

51

Pi‘é,i =600, /24, 108 ty445; - BPEMSI HAXOXOEHNS TIOLAEV B 30aHWW B Yacax;

Py,i - BEPOSITHOCTb 3BaKyauuu noaei;
E
HanpaBlieHHOW Ha obecnedeHne Oes3onacHOW 93Bakyauuu nwgen npu noxape, TpeboBaHUAM
HOPMAaTMBHbIX JOKYMEHTOB MO NoXXapHOM 6e30MacHOCTM.
(n. 8 B pea. Mpukaza MUC PP ot 12.12.2011 N 749)

9. BepOoATHOCTBH B3Bakyaluuu P paccumMTHBALT IO bopwMmye:
3

- KO3IhUUMEHT, yUUTbIBAKOLMIA COOTBETCTBME CUCTEMbI MNPOTUBOMOXAPHOW 3aLUMThI,

i.¢i
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7 - e A

0,8ty —t,
0,999 % <<+ <
t
P, =10,999, bt S T wm S (3)
0,000, o= >

(B peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

rne t - pacueTHOe BpeMsa »BaKyaluM JIoOey, MUH.;

P

t - BpeMs Hauajla SBakyaluunr (MHTEepBaJl BPEMEHM OT BOSHUKHOBEHUS IoXapa

HD
0O HauaJla 2BakKyaluuu JIoOewn), MUH.;

t - BpeMsa OT Hadajla [Hoxapa OO OJIOKMPOBAaHMSA D3BaKYyalLMOHHEIX IyTeM B

671
pes3ylbTaTe pacopocTpaHeHMs Ha Hux OO, muMeomMx NpenesibHO HOONYCTMMEE IJiS
JIOIEM 3HadeHMsa (BpeMs OJIOKMPOBAaHMA NyTeM sBaKyaluM), MUH.;

t - BpeMsa CYWeCTBOBAaHMS CKOIJIEHMM JIIOOEY Ha ydacTKax NyTU (IIJIOTHOCTH

CK
JIOICKOT'O IIOTOKAa Ha IyTaxX B3Bakyaluy IpeBbmaeT 3HaueHue 0,5) .

10. PacueTHOe BpeMsa SBBakyauum Jiuomer t M3 TIIOMENEeHUM U SIOaHUM

p

onperneyndaeTrcsda Ha OCHOBE MOIeJIMPOBaHMA IOBVXEHWA nmneﬁ OO BBIXOIla HApPyXy OIHMM
M3 CJenyrnImMx CIOCODOB:

Nno YNpOLLEHHOW aHanUTUYEeCKOW MOAENu [OBWXKEHUs JOACKOro MnoToka, NPUBEAEHHOW B
npunoxeHun N 2 k HacToswen Metoguke;

no maTtemaTudyeckon MoAenn MWHOUBUAYaNbHO-MOTOYHOrO ABWXEHUA nogen u3 30aHus,
npuseaeHHon B npunoxeHnn N 3 k HacTodawen Metoauke;

no WMWUTALUOHHO-CTOXAaCTUYECKOW MOoOenn AOBMXKEHUA MACKMX MOTOKOB, NPUBEOEHHON B
npunoxeHun N 4 k HacToswen Metoauke.

Bbibop cnocoba onpeneneHns pacyeTHOro BPEMEHM 3JBakKyauun MNpPOU3BOAMTCA C YYETOM
cneunduyecknx ocobeHHoCTe OBbEMHO-NNAHNPOBOYHLIX PELLEeHW 30aHus, a Takke OCobeHHoCTen
KOHTUHreHTa (ero oqHOPOAHOCTN) NtoAen, HaXoOALLMXCS B HEM.

Mpu onpeneneHum pacyeTHOr0 BPEMEHW 3BaKyaUUW Y4YMTbIBAIOTCA [aHHble, NpuUBEOEeHHble B
npunoxeHnn N 5 Kk HacTtosilwen MeTtoamke, B YACTHOCTM NPUHLUMMbI COCTaBMEHUS PACYETHOW CXEMbI
3BaKyaluu Inogen, napameTpbl OBWXKEHUS ToOeN pasnuyHbIX rpynn MOOWUMBHOCTM, a TakKe 3Ha4yeHus
nnowagaen ropnsoHTanbHbIX NPOEKLNN Pas3fINYHbIX KOHTUHIEHTOB NI0OEMN.

A63aL uckntoyeH. - Mpukasz MUC PO ot 12.12.2011 N 749.

11. BpemMmsa Hauaja 5Bakyaumum t onpenesyiseTCcsa B COOTBETCTBMM C IIYHKTOM 1
HD
npunoxeHusa N 5 k HacTodmeM MeTonuke.
12. Bpems OJOKMPOBAHMSA NyTeV 5SBakyauum t BEIUMCJIAETCHA [IyTEM pacueTra
11

BpeMeHNM LOOCTMXEeHNMA OdI1 npeneJylbHO OOITYy CTUMMBIX 3HAUEeHUM Ha OBAKYALIMMOHHBIX IIYyTHAX
B Pa3JindHbBIE MOMEHTEI BpeMeHNr. HOpHﬂOK IIpoBeleHMAd pacdeTa M MaTeMaTUudeCKMre
MO IOeJIn IJIA OonpelneJyiIieHnA BpeMeHMr 6ﬂOKMpOBaHMH nyTeﬁ SBaKyalun OIla CHBIMM
baxTOopaMm noxapa NpMBeIeH B INpuiioxeHur N 6 kK HacTosmely MeTonuke.

13. KoadhduumeHT, yynTbiBalOWMN COOTBETCTBME CUCTEMbI MPOTUBOMOXAPHOW 3alUUTHI,
HanpaBreHHon Ha obecnedyeHne Oe3onacHOW 9dBakyauuum nwgen npu noxape, TpeboBaHWUAM

HOPMAaTUBHbIX JOKYMEHTOB Mo I'IO)KapHOIZ Ge3onacHocCTH, E'f.(; paccynTbiBaETCA NO (popmyne:

= 1_(1_Eia’i 'EN”O'Y)'(I_ Eff"" .E‘M‘C)’ @
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YTBEPXAEHUN METOAUKW OMPELENIEHNSI PACHETHBIX BEIMUMUH NOXaPHOro
pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

e E.

iai

- KO3(h(PULMEHT, YUYMTbIBAKOLNA COOTBETCTBME CUCTEMbI MOXAPHOW CUrHanusauum

Tpe6OBaHI/I$|M HOPMAaTUBHbIX JOKYMEHTOB Mo no>|<apH0|7| 6esonacHocCTH;

Em o7 " KO3(POULIMEHT, YUMTLIBAKOLLMA COOTBETCTBME CUCTEMbI OMOBELLEHNS N0AEN O NoXape U
ynpaBneHus aBakyaLmen niogen TpeboBaHNsM HOPMATUBHBLIX JOKYMEHTOB Mo noxapHon 6esonacHocTy;
ET ic T KOIhPULUNEHT, YYMTbIBAKOLWMIA COOTBETCTBME CUCTEMbI MNPOTMBOABLIMHOW 3alUUThI

TpeboBaHMSAM HOPMAaTUBHbIX JOKYMEHTOB MO NOXXapHOW 6e30MacHoCTU.

MopsaoK OLEHKM napamMeTpoB Eiéi " EIAC npveedeH B pasgene |V HacTosLlen

+ Exiov
MeToamkn.
(n. 13 B pea. MNpukaza MUC PP ot 12.12.2011 N 749)

I1l. Mopsgok NnpoBeaeHns pacyeTa MHAMBUAYANbHOIMO
NnoXkapHOro pucka

Ananus no>|<apH0|7| OonacHoCTU 30aHnNA

14. [na npoBedeHUs aHanusa MOoXapHOW OMacHOCTU OCYLLEeCTBNsieTcsl cOop AaHHbIX O 30aHWN,
KOTOpbIV BKMOYaET:

06bEMHO-NNAaHNPOBOYHbIE PELLEHNS;

Tennouanyeckne xapakTepUCTUKN OrpaxaatoLLmx KOHCTPYKLUMI U pa3meLLeHHOoro obopyaoBaHus;

BMJ, KONMMYECTBO U pa3MeLLeHre ropoynx BeLLECTB U MaTepuarnos;

KONMMYEeCTBO M MecTa BEPOSITHOrO pa3MeLLeHns noaen;

CUCTEMbI MOXAPHOW CUrHanM3auMm U NoXapoTyLUeHUs, MPOTMBOALIMHOM 3allMTbl, OMOBELLEHNS
nogen o noxape v yrnpaeneHus aBakyaunen nogen.

15. Ha ocHoBaHuMn NomnyYeHHbIX AaHHbIX NMPOU3BOAUTCS aHanu3 NnoxapHoOW OMacHOCTW 34aHus, nNpuy
9TOM Y4YUTbIBAETCA:

BO3MOXHas AMHaMMKa pas3BUTUSA NoXapa;

COCTaB U XapaKTEPUCTUKN CUCTEMbI MPOTUBOMOXAPHOWN 3aLUUTHI;

BO3MOXHbIE MOCNeACTBUSA BO3AENCTBUS NoXapa Ha Nioden U KOHCTPYKLMK 30aHus.

OnpefenexHne 4acToTbl peanusaLmmn NoXapoonacHbIX CUTyaLuii

16. Yactota peanusauum noxapoonacHblX CUTyauui OnNpeaenseTcd 4acToTon BO3HWKHOBEHMS
noxapa B 3gaHunM B TeveHue roga. [Nopsaok onpeaeneHust YacToTbl BO3HUKHOBEHMSI MOXapa B 34aHuu
npuseaeH B pasgene |l HacToawen MeTtoguku.

lMocTpoeHmne nonew onacHbIX (hakTOPOB Noxapa Ans pasnuyHbIX
CLieHapueB ero pasBuTus

17. [Ina nocTpoeHus nonen onacHbix hakToOpoB NoXxapa NpPoBOAUTCS SKCMEpPTHbIN BbIOOp cueHapus
UNn cueHapueB noxapa, Npu KOTOpbIX OXUAATCA Hauxyalme nocneacTBusa anst Haxoasimnxcs B 3gaHum
nogen.

dopmynupoBka CLeHapus pasBuTUS noxapa BKOYaeT B cebs cneayowmne atanbi:

BbIOOP MecTa HaxoXaeHMs NepBOHaYanbHOro ovara noxapa u 3aKOHOMEPHOCTEN ero pa3BuTus;

3afjaHue pacveTHon obnactu (BbIGOp paccmaTpuBaemMon Mpu pacyeTe CUCTEMbl MOMELLEHUN,
onpefeneHve y4ymTbiBaeMblX Npu pacyeTe 31EMEHTOB BHYTPEHHEN CTPYKTYpbl MOMELLEHUINA, COCTOSIHUS
npoemMoB);

3afjaHMe napaMeTpoB OKpyXalwlleh cpedbl M HavanbHbIX 3HAYEeHUN MnapameTpoB BHYTPU
NOMELLIEHNNA.

B cootBetcTBUM Cc npunoxeHnem N 6 k HacToswen Metogunke dopmynupyeTca matemaTmyeckas
MOAenb pa3BuUTUS Noxapa v NPOBOAUTCS MOAENUPOBaHUE ero ANHaMUKN PasBUTUS.

Ha OCHOBaAaHMU Pes3yJjIibTaTOB pacueToB ocyumecTBJIdeTCA IIOCTPOEHNUE noJien
onacHHxX (axkTOPOB IoXapa M OIpemesigeTCcs 3HaueHMe BpeMeHU OJIOKMPOBAHUA IyTeM
sBakyauum OQII t .

ol
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(bYHKLMOHANBHOM MOXaPH...

OueHka nocnegcTeuin BO3OENCTBUSI ONACHbIX (haKTOPOB Nnoxapa
Ha niogen ans pasnuyHbIX CLEHapUEB ero passuTust

18. OueHka nocneacTeBuin BO3OeNCTBMSI onacHbIX (DaKTOPOB MoOXapa Ha Noaen 3aknioyaercs B
onpeeneHnn BepOSTHOCTM 3BaKyaLuuu niogen us agaHus npu noxape.

BepoaTHoCTb 3Bakyauuu nogen onpegensietca no dopmyne (3) Ha OCHOBE COMOCTaBMEHMS
3Ha4YEeHUN BPEMEHM 3BaKyauun nogen u BpemMeHUM OnoKMpoBaHUS MNyTeW 3BaKyauuu OMacHbIMU
bakTopammn noxapa.

(8 pen. Mpukaza MYUC PO ot 12.12.2011 N 749)
I onpelelleHMs pacyeTHOI'O BPEMEeHM BBakyalumu JiomeX t B COOTBETCTBUM C
IS
npuyoxenusamMuy N N 2 - 5 k HacTodamem MeTomuke onpenendeTcd MOIEeJIb
5BaKyalUy JoOeM M3 3JaHusA, [NPOBOOUTCA IIOCTPOEHME PaCUeTHOM CXEMH 3BaKyalluu
M OCylleCTBJIAETCA MOIOEJIMPOBAHME BSBaKyalMM nwneﬁ.

19. B cooreercTBUMM C pazpgenoM II HacToAmenr MeTOoOMKM I[IPOBOIUTCHA
onpenesieHue pPacyYeTHOM BEJMUMHE MHIMBUIYAJIBHOTO [OXapHOTO pucka O n
B
CONOCTaBJIEHME €€ C HOPMAaTMBHEIM 3SHAYEeHMEeM MHIMBUIOYAJIEHOTO I[IOXapHOT'O PMUCKAa
H
Q .
B

YyeT Hannmumnsa cuctem obecnedveHns ﬂO)I(apHOVI
©e3onacHOCTM 30aHus

20. Hanvnune cnctem obecnedeHuns noxapHon 6e30nacHOCTM 30aHns YYNTLIBAETCS B COOTBETCTBUM
¢ bopmynon (4) n nonoxeHuamu pasgena IV Hactoswen Metoagumku.

Brnok-cxema, wvnnioCcTpupyloLlas nopsgok MpoBedeHWs pacdeTa MHOAMBWAYaNbHOIO MNOXapHOro
pvcka, npegcTaBneHa Ha puc. 1.

/ AHAIU3 [IOXapPHOM ONACHOCTM 3HaHua /

/ /
|

\/

OnpenesyieHMe YaCTOTH peajM3aluM I[10XapOOIaCHEIX CUTYyalUM

>

\/

[IocTpoeHMe IMOJIEM OIacCHHX (QaKTOPOB IIOXapa

BeiOop cuLeHapusa noxapa
dopMyIMPOBKa MaTeMaTMUYeCKOM MOoIeJlM M MOIeJIMpOBaHMe
OVHAMUKM Pa3BUTUA HOoXapa
[locTpoeHMe MOJIeM ONacCHHBIX (GakKTOpOB IoXapa
OnpenesyieHMe BpeMeHM OJIOKMPOBAHMUA IIyTeM sBaKyaluu

PazpaboTka \/

IOTOJIHUTEJIb HEIX

IIPOTMBOIOXaPHEIX OueHKa IOCJENCTBMM BO3OEMCTBUSA OINaCHHX (GaKTOpOB
MEePONPUATUN noxapa Ha Jwonen

/\ dopMyIMPOBKa MaTeMaTUYeCKOM MOIesn U

| MOIIeJIMPpOBaHME BSBakKyallil Jooaer U3 3IaHUS
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Mpukas MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06
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pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

opu noxape
OnpenesyieHre BpeMeHM OJIOKMPOBAHMUA INyTeM sBaKyaluu
PacueT BepOATHOCTM 3BaKyaluuM JIOIEN

| PacueT BEeNIMUMHE MHIOUBUIYAJLHOT'O
[IOXAaPHOT'O PMUCKa

| \/ \/ |
| PacueTHOe 3Ha4YeHME MNOXAaPHOI'O PacueTHOe 3Ha4YeHME MHOXaPHOI'O |
pPUCKa IpPEeBHUIAET HOPMATUBHOE pPMrCKa HEe [pPEeBBIIAET HOPMATMBHOE
| \/ \/ |
| BriBOII : BriBOII : |
IOXaPHBIY PUCK IIPEeBHIIAET [IOXaPHBIY PUCK HEe IpPEeBHIAeT
| OONyCTUMOE 3BHAaUYeHUe OONyCTUMOE BHAaUEeHUEe |

Puc. 1. MNopsagok npoBeaeHns pacyeTa MHANBMAYaNbLHOIO
NnoXxapHoro pucka

IV. Mopsgok pas3paboTky AOMONHUTENbHbBIX
NPOTUBOMNOXaPHBLIX MEPOMPUATMI NPK ONpedeneHnn pacHeTHON
BEIMMYMHBI MHOMBUOYANbHOMO NOXapHOro pucka

21. B cny4ae, ecnu pacuyeTHas BenuuMHa WHAMBUAYANbHOMO MNOXAPHOro pucka npeBbILaeT
HOpMaTMBHOE 3HayeHwe, B 34aHWM criegyeTr npedycMOTpeTb [ONOMHUTENbHbIE MPOTUBONOXAPHbIE
MEpPOMNpUSTUS, HanpaseHHbIE Ha CHKEHMNE BENUYNHBI MOXAaPHOro pucka.

K uncny npoTMBONOXapHbIX MEPONPUATUN, HamnpaBfeHHbIX Ha CHWXEHWE BEeSTMYMHBI MOXapHOro
pucka, OTHOCATCSA:

npUMeHeHNe AOoMOMHUTENBbHBIX 06GBEMHO-NNAHNPOBOYHbIX PELUEHMI U CPEACTB, obecneymBaroLLmx
OorpaHuyeHne pacnpocTpaHeHnsa noxapa;

YCTPOMCTBO AONONHUTENbHBIX 3BaKyaLUMOHHbIX NyTEN N BbIXOO0B;

YCTPOMNCTBO CUCTEM OMOBeELlEeHUSA NAen O noxape W ynpaBreHus 3SBakyauuen nogen
NOBbILLEHHOIO TUNA;

opraHu3aums nNo3TanHoW 3BakyaLuuu niogen u3 3gaHus;

npUMeHeHne CUCTEM NPOTUBOALIMHON 3aLLUTHI;

YCTPOWCTBO CUCTEM aBTOMATUYECKOrO MOXaPOTYLLUEHUS;

orpaHuYeHue KonuyecTBa ntode B 30aHUM OO0 3HaYeHu, obecneuvmBatolmx 6e30nacHOCTb KX
3BaKyaLuu U3 3aaHus.

O PeKTUBHOCTb LOMNOMHUTENbHBIX MPOTUBOMOXAPHBIX MEPONPUATUA OOSMKHA MOATBEPXAATbCS
NOBTOPHbLIM pacyYeTOM BEMNYMHbI MHANBMAYANbHOIO NOXapHOro pucka.

(n. 21 B pea. NMpukasza MYC P ot 12.12.2011 N 749)
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(bYHKLMOHANBHOM MOXaPH...

22. 3PPEKTUBHOCTb KaXKAOIO M3 MNEPEYMCIIEHHbIX BbIlE MNPOTUBOMNOXAPHLIX MEeponpuUATUR
onpenensieTcsi CTeneHbio BNUsHUA Ha napameTpel ., t.. .t , @ AN cUCTeMbl MOXapHOW

curHanumsauum, I'IpOTMBO,EI,bIMHOI7I 3alMTbl U CUCTEMbI OMNOBELLEHUS NOAEN npun noxape 1 ynpasieHnsa

A

3BaKyaumen nogen Takke napametrpamm Eiéi . E

ag iy

oy Y Erac:

3HauyeHve napamvetpa E npuHumaetcs paeHbiM E = 0,8, ecnu BbINOSHSAETCA XOTA Obl OAHO

iai,i iai,i
N3 cnegyoLwmnx ycrioBui:

30aHne 00opydoBaHO CUCTEMONM MOXAPHOW CUrHanmsauuu, COOTBETCTBYHOLIEN TpeboBaHMAM
HOPMaTMBHbIX AOKYMEHTOB MO NoXapHon 6e3onacHocTy;

obopygoBaHME 30aHUSA CUCTEMOM MOXAPHOW CUrHanu3auum He TpebyeTcs B COOTBETCTBUMM C

TpeboBaHMAMN HOPMATUBHbBIX JOKYMEHTOB MO NOXapHON 6e3onacHOCTH.
B ocTanbHbix cnyyasx E NPUHUMAETCS PaBHOM HYMIO.

1ai,1
(n. 22 B pep. Mpukasa MYC P® ot 12.12.2011 N 749)

23. lMpumeHeHMe B KayecTBe [AOMOSTHUTENBHOIO MNPOTMBOMOXAPHOINO MeponpuaTuss 06beMHO-
NNaHUPOBOYHLIX PELLUEHUN W CPeacTB, obecneymBalolMX OrpaHu4eHuMe pacnpocTpaHeHus noxapa,
pocTturaetca obecnedeHnem HOpMUpPyeEMbIX npenenos OrHECTOMKOCTU M MNOHWXEHHOMN no>|<apH0171
onacHocCcTun 06J1VILI,OB0‘-IHI:IX CTPOUTESbHbIX MaTepuarioB, UCNOJMb3yeMbiX B Orpa>KgarLwmnx KOHCTPYKUUAX
NnomMeLleHnd, B KOTOPOM HaxoaunTcA BepOFITHbIVI o4ar noxapa.

CTeneHb BIMAHMSA OAHHOTO HOIOJHUTEJIBHOTO MNPOTUMBONOXapPHOTO MEepPONPMATMSA Ha
IOIVHAMMKy PaCIpPOCTPaHeHMsa IoXapa M, COOTBETCTBEHHO, 3HaudeHMe napameTrpa t

B
onpemessgeTcsa nIyTeM I[OpOBeleHMsa I[IOBTOPHOI'O pacudeTa t IoCcJle BHEeCEeHUA
OJ1
COOTBETCTBYRIMX M3MEHEHMNM B CXeMy OOBEMHO-IIJIAaHMPOBOUYHEIX PENeHMM BOaHMS.

24. Ipu NIPUMEHEHUN B KadeCcTBe OONOJHMUTEJBHOTO MNIPOTUBONOXaPHOTO
MEPOINIPUATNA yC'I‘pOIZC'I‘Ba JOOIIOJIHUTEJIbHBIX SBaKyallMOHHBIX HyTeﬁ I BEIXOIOOB CJilenyeT
BBI[IOJIHUTE IIOBTOPHEIN pacueT 1o OlLleHKe napaMeTpa t c yd4eToM

p
OTKOPPEKTUPOBAHHEIX OOBEMHO-IIJIAHMPOBOYHEIX PEIEHUN .

25. Ipu NIPpUMEHEHUN B KadecCcTBe OONOJHUTEJBHOTO [IPOTUBONOXaPHOTO
MEeponpMATMA YCTPOMCTBa CHUCTEMH OINOBEIEeHMA JIOeM O [oXape M yNpaBJIeHUA
eBaKyaumeIX mo;:[eﬁ IIOBBILIEHHOTI'O THUIIa CJyienyeT BBHIIOJIHUTDb HOBTOprIﬁ racueT 110

OLleHKe Iapamerpa t C yueToM I[epepacHnpenejyieHus MNOTOKOB 3BAKYyUPYOUMXCS U
p

VMBMEeHEeHMsI CXEeMBl 5DBaKyaluu B 3aBUCKMMOCTM OT ClLEeHapMeB BO3HUMKHOBEHUS U

pa3BuTMA OOXapa M, COOTBETCTBEHHO, aJropuTMa OYHKLUMOHMPOBAHUS CUCTEME

OIOBEIEHMUA JIoOeM o Imoxape ”M ylpaBJIEHVMEM 3BaKyallll Jonen.

3HaveHne napameTpa Em 6y; MPYHMMAETCA paBHbIM Em ovi = 0,8, ecnu BbInonHsaeTCA XoTA Obl
OOHO 13 CriegyroLmX YCNoBun:
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)

3aaHne ob6opygoBaHO CUCTEMOW ONOBELLEHUS Miofden O noXape U ynpasneHns 3Bakyaunen niogen,
COOTBETCTBYHOLLEN TpeboBaHMAM HOPMATVBHBIX JOKYMEHTOB MO NoXapHon 6esonacHocTw;
(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

obopyaoBaHWe 34aHNs CUCTEMOW ONOBELLIEHUS M0AEeN O NoXape 1 ynpaBneHns aBakyaumen nogen
He TpebyeTcs B COOTBETCTBMU C TPEBOBaHUSMU HOPMATUBHLIX JOKYMEHTOB MO NoXapHow 6e3onacHoCTy.

(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)
B ocTanbHbIX criyyasx B NPVHUMAETCSA PaBHOMN HYMHO.

Ni OY,i
(8 pen. Mpukaza MUC PO ot 12.12.2011 N 749)

26. BIuMaHVe CUCTEeME [IPOTMBONBIMHOM 3allMTEl Ha YPOBEeHb OOEeCIeUYeHHOCTHU
Bes30macHOM ®»BaKyalumu JIOOeM OpM IoXape OlleHMBaeTCcsa IOCPeICTBOM pacueTa
3HaUYeHUs t c y4eTOoM TEeXHUYUECKUX XapaKTEepPUCTUK IPUMEHSIEMOTO

o)1
BEHTUJIISALMOHHOT O obopynoBaHMA OPOTUMBOIOBEIMHOM 3aWMTe. [lonbop napaMeTpoB

BEHTUIIALMOHHOI'O O@OpyHOBaHMH OCYLWEeCTRBJIAETCHA B COOTBETCTBMM C HOPMAaTVBHEMUA
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pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

IOOKYyMEHTaMM IO I[OoXapHOoM 6esomacHocTM. I[lpy 3TOM IJis BHIIOJIHEHMS PaCUeTOB
cylenyeT NPMMEHSTH 30HHYK (30HAJIbHYW) WM IIOJIEBYI MOOEJIM.

A

3navenune napametpa E; s, npunumaetca pasHeim By i, = 0,8, ecnin BbinonHseTcs xoTs Gbl

O[HO 13 CrieayroLLMX YCNOBUN:
(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

30aHMe 00OpydoOBaHO CUCTEMOWM MNPOTMBOABIMHOM 3aliuTbl, COOTBETCTBYHOLLEA TpeboBaHUAM
HOPMAaTMBHbIX JOKYMEHTOB MO NoXapHOon 6e30MacHOCTH;
(8 pen. Mpukaza MUC PO ot 12.12.2011 N 749)

obopynoBaHMe 34aHUS CUCTEMOW MPOTUBOALIMHOW 3alnTbl He TpebyeTrcss B COOTBETCTBMM C
TpeboBaHVAMN HOPMATMBHBIX LOKYMEHTOB MO NOXapHON 6e30nacHOCTH.
(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

B ocTtanbHbix criyyasx E; Aci MPVHWMAETCS paBHOW HyIHO.
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)

27. OrpaHMUYeHMre KOJMUEeCTBa JIOIEM B 3HaHMM OO 3HAUEeHUM, oBecneuyrBaiolmMx
0es30MIacHOCTh nux SBaKyalun "us3 3O0aHMA IIPpU IIoXape, YUYUTEIBaeTCd IIOCpenCTBOM
IIOBTOPHOTO pacuera 3HAYEeHUSA napamMeTpa t npu CyleCTBYIIMX

p
OBBEMHO-IJIAHMPOBOUHBIX pemeHnax " OTPaHUYEHHOM 3Ha4YEeHUNU KOJIMYeCTBa
3BaKyMPYWOUMUXCS [IPY I1OXape.

28. ,D,J'IFI nony4vyeHma UCXOOHbIX OaHHbIX, H606XOD,VIMbIX ana npoeeageHuna pacyeTos,
npeaycMOTpPEHHbIX HacTosawen MeTogukon, cnegyetr UCNOMb30BaTb CAPaBOYHbIE MCTOYHMKU
MHOPMaLMKN N NPOEKTHY AOKYMEHTALNIO 30aHUS.

Mpunoxexne N 1
K NyHKTY 8 MeToaumku

CTATUCTUYECKWME OAHHBIE
O YACTOTE BO3HMKHOBEHWA MOXXAPA B 30AHUNAX

(B pea. MNpukaza MYUC PP ot 12.12.2011 N 749)

N HammMeHOBaHme 3m0aHUsA YacToTa BO3BHMKHOBEHMA IOoXapa B
n/mn TeueHre romaa
1. |[ObuweobpazoraTeiibHbEIE yapexneHmsa -2

(wmxoJya, WKOJIAa-MHTEpHAT, OeTCKUM 1,16-10

ooM, Juilel, TUMHAa3Ugd, KOJIJIeIX)

2. |YupexneHus HaYaJIbHOTO =2
npodeCcCrMOHaJILHOT'O obpasoBaHmMAa 1,98:-10
(mpodeccmoHanpHOE TeXHNUUEeCKOe
YUMIIAIE )

3. [Yupexmenua cpenHero -2
npobeccrMoHaILHOTO oBpaz30BaHUSA 2,69-10
(cpenHee crienuaJjibHOe yuebHOE
3aBeleHue)

4. [Ipoume BHEUKOJIb HEIE " oeTCcKue -2
YUpPEeXIeHNUs 1,52-10
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5. |HeTckxue O3I0POBUTEJILHEE Jareps, -3
JIeTHMUE OeTCKMe Oauu 1,26-10
6. |[Canaropunm, ooma OTIEIXA, -2
npoduiraxTopum 2,99-10
7. |AMOyrnaTopumn, MNOJIUKJIVHVKI, -3
OVCIIaHCEPEH, MENOIYyHKTEH, 8,88:10
KOHCYJIb TaluMn
8. |lpemnpuarvsa PO3HUUHOMU TOPTOBJINM & -2
YHUBEepMaru, IPOMTOBAaPHEIE 2,03-10
MaTa3MHEL; YHUBEPCAMHI,
IPOIOBOJIbCTBEHHEIE MaT'a3WHE;
MaT'a3MHEL CMelaHHEIX TOBAPORB;
anTexy, alTeuHbBle JapbKy; Opoudue
3IaHUSA TOPTOBJIU
9. |lpennpuarus PBIHOUHOM TOPTOBJINM : =2
KPBITEIE, OIITOBBIE PHHKM (M3 3IaHUM 1,13-10
CTalLUMOHAPHOM MNOCTPOMKMU), TOPIOBHE
[IaBWJIb OHEIL, KMOCKM, JIapbKU,
najlaTkM, KOHTEMHEPH
10. |[lpeaonpusaTusa OBMECTBEHHOT'O MNUTAHUSA -2
3,88-10
11. [TOCTUHMIIE, MOTEJMU -2
2,81-10
12. |CIOPTHUBHEIE COOPYXEHMS -3
1,83:10
13. |Kny6Here u KyJIb TYPHO—3pEJIMIIHEE -3
YUpPEeXIeHNUs 6,90-10
14. |Bubamuorexu -3
1,16-10
15. |Myzen -2
1,38-10

MpunoxeHne N 2
K nyHKkTY 10 MeToamkm

YMNPOWEHHAA AHAITMTUYECKAA MOJENDb
ABVXEHNA NMIOLCKOIO NOTOKA (OMNPEAENEHWE PACHETHOIO BPEMEHU
OBAKYALIUW NTIOOEN U3 MOMELWEHNW 1 30AHNW MO PACHETY BPEMEHW
AOBWMXEHWA OOHOIO NN HECKONbKMX NMOACKMX NMOTOKOB
YEPES 3BAKYALIMOHHBIE BbIXOObl OT HAUBOJIEE
YOANEHHBIX MECT PASMELLEHUSA NIOOEN)

(8 pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

CrtpaHuua 1213 82



Mpukas MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06
YTBEPXAEHUN METOAMKU OMPELENIEHNS PACHETHBIX BEIMYUH NOXKaPHOro
pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

PacueTHOe BpeMs sBaKyaluu nonen

t us roMele HUM u
IS

3IOaHUM

YCTaHaBJIMBaeTCHd I10 pacueTy BpeMeHM OBMXEHMA OIOHOI'O MJIM HECKOJIBKMX JIIICKMX
IIOTOKOB uepes SBaKyalMOHHEIE BEIXOINEI OT HamboJiee yINaJIEHHBIX MEeCT rasMelleHn A

JIIEeN .

[Ipy pacyeTe BeCb NyThb OBWXEHMA JIOACKOTO [OTOKa HNompasnesse
Y4YacTkM (MNpOoxXoHd, KOPMIOP, IOBEPHOM NPOEeM, JIECTHMUYHBM Mapu, TaMOyp) IOJamMHOM 1

TCAd Ha

1

n mMpMHOﬁ InejipTa . HauaJib HEIMU YHacCTKaMIM ABJIAKTCHA IIPOXOIObl MEeXITy pa@OQMMM

i

MecTaMy, OOOpyIOBaHMEM, PsaIaMM KpeceJ M T.II.
3BaKyaluy Jogey IJIMHY U WUUPUHY

[lpy oOHpenejyieHrM PaCUYeTHOT'O BPEMEHU

KaXxXagoro ydyacTKa IIyT™mM SBaKyalum IJI4 IIPOEKTUPYEMBIX 3TaHUMN IIPVIHVMIM
IIpoeKTy, a IJI4 IIOCTPOEHHEIX - I10 @aKTquCKOMy MIOJIOXEeHMIO . JIIMHY OIYyTU I10
JIECTHVMYHBIM Mapuam, a TakKXxe I10 IIaHZgyCaM M3MepdT 10 OJIVMHEe Mapla. JANpeZez

B IBEPHOM I[IpoeMe I[IPMHMMalT PaBHOM HYJO.

[IpoeM, PACIOJIOXEHHE B

anT II0

y OyTHu
cTeHe

ToynummHOM Bojee 0,7 M, a Takxe TaMByp CJenyeT CUMTATL CAaMOCTOSTEJIbHBMU
yYacTKaMy TOPU3OHTAJILHOTO MIYTH, MMERIVMY KOHEeUHYKn IJuHy 1 .

1

PacueTHOe BpeMs SBakyaluu Jiomel t cJjelyeT OonNpelesyiaTh Kak CyMMYy BpPeMeHU

IS
IOBMXKEHMSA JIOOCKOI'O IIOTOKA 10 OTIAEJIbHBIM ydacTKaM noyTm t no dopwmyre:
i
t =t +t 4+t 4+ ...+ t, (Im2.1)
P 1 2 3 i
rone t - BpeMsa IOBMXEHMS JIOOCKOI'O NOTOKa Ha I[IepBOM (HadaJIbHOM) YyuacTKe,
1
MUH. ;
t , t , t , e t - BpeMda OBUMXEHMA JIOOCKOTO I[IOTOKAa Ha KaxXxIoM U3
1 2 3 i
crenypumMx II0CJie NepBOoI0 ydacTKa IIyTM, MUH.
BpemMsa IOBMXeHMS JIOOACKOT'O IOTOKa IO [IepBOMy yd4YacTKy OoyTtm t , MuH.,
i
PacCCUMTEBAKT [0 QopMmyJie:
1
1
t = --, (I1.2.2)
1 \%
1
roe 1 - @mjuHa [NepBOTO ydacTKa NyTH, M;
1
\ — CKOPOCTB IOBMXEHMHA JIOOCKOTO IIOTOKa IO TOPM3O0OHTAJIBHOMY MIYyTM Ha
1
IepBOoM yuyacTke, M/MuH. (onpenesigsercsa o Tabmuue 2.1 B 3aBUCUMOCTM OT
JIOTHOCTU D) .
[ITOTHOCTE OOHOPOIHOTO JIOOCKOT'O IIOTOKa Ha IIepBOM ydYacTKe OyTm D
1
paccumMTEBaT IO QopMmyJie:
N x f
1
D = ———————-———- , (I12.3)
1 1l x menbTa
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pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

1 1
rge N - umMcJjo JoZey Ha IIePBOM ydacTKe, uell.;
1
il - cpenHsas IJoWAanb TOPMSBOHTAJILHOM MNPOeKUMM deJjioBeka, M2/uen.,
IpMHMMaeMas B COOTBETCTBMM C NYyHKTOM 6 HnpuioxeHms N 5 k Hacrodmey MeTommke;
neJybTa - WMPMHa [IepBOro ydacTka IIyTH, M.
1
CxopocTb V IOBMWXEHMS JIOOCKOTO IIOTOKa Ha ydacTKax NyTH, CJeIyllMxX II0CJe
1
IIEPBOTO, HOPMHMMaKT 0 Tabsuie [12.1 B 3aBUCHMMOCTM OT MHTEHCMBHOCTM IOBWXEHMUS

JIOOCKOTO IIOTOKa IO KaXIOMy U3 3TUX YyYAaCTKOB NyTH, KOTOPYI BBEUMUCISIT IJIS
BCEeX Y4YaCTKOB IyTM, B TOM UMCJIEe M IJid OBEPHEIX [IPOEMOB, IO QopwmyJie:

q X @meJsibTa
i-1 i-1
q = ——mmm—mmm = , (I12.4)
i oeJjbTa
i
roe meJjbTa , IOeJibTa - WYPYHa pacCMaTpMBaeMOTO 1-To ¥ NpelmecTBYIEeITO
i i-1
eMy ydJacTka OyTU, M;
d;»9i, - WHTEHCMBHOCTW [ABWXEHUS MIOLACKOro noToka NO paccMmaTtpuMBaemMomy i-my wu

npegwecTsyoWwemMy ydyactkam nyTu, M/MUH. (MHTEHCMBHOCTb OBUXEHWUS NIOACKOro MOTOKa Ha nepBoMm
ydactke nytu (, onpepensietcs no tabnuue 2.1 no sHayeHuto D1 , YCTaHOBMEHHOMY Nno opmyrne

(M2.3)).
(8 pen. Mpukaza MYUC PO ot 12.12.2011 N 749)
Ecim 3HaueHue J , olpenejysgeMoe o oopmyte (II2.4), MeHble WUV PaBHO
i
q , TO BpeMsa IOBWXEHMUS 10 yYacTKy IOyTu t , MMH., PAaBHO:
max i
1
i
t = --, (I12.5)
i v
i
IpM 5TOM 3BHAUYEHUs (J , M/MUH., CJelyeT NPUHUMATH PaBHBIMMA :
max
16,5 - ANs ropMsoHTanbHbLIX NyTeNn;
19,6 - Ansa OBEpPHbLIX NPOEMOB;
16,0 - onsa NecTHULbl BHU3;
11,0 - oNs NecTHULbI BBEPX.
Ecnin 3HaueHMe g , omnpeneJieHHOe IO OGopmyJie (I12.4), 6Gojybume g , TO
i max

LIMPVHY »OeJlbTa IOIaHHOTO ydacCcTKa IIyTUM CcJjlenyeT yBeJIMdMBATb Ha TaKoe 3HadeHNte,
i
Opy KOTOPOM COOJIIIAaeTCs yCJOBME:
qa <=4 . (I12.6)
i max
Ecnun 3HaueHune (. , onpegeneHHoe no copmyne (M2.7), Gonblue (., TO WMPUHY 61- [aHHoro

yyacTka MmyTu crnegyeT yBenMuMBaTb Ha Takoe 3HayeHue, 4ToObl cobnioganocb ycnosue ([12.6). Npu
HEBO3MOXXHOCTY BbINONHEHUS ycnoBus (12.6) MHTEHCMBHOCTL N CKOPOCTb ABWXEHUS MIOACKOrO NOTOKa No
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(bYHKLMOHANBHOM MOXaPH...

y4yacTky i onpegenstoT no tabnuue M2.1 npu 3Havennn D = 0,9 n 6onee. lNpu aTOM cnegyeT yunTbiBaTb
BPEMS 3a0EPXKW [OBWMXEHMS niogen ms-3a obpasoBaBLUErocs WX CKOMIIEHUA B COOTBETCTBUU C
npunoxeHveMm N 5 k HacTosAwen Metoguke.

(8 pen. Mpukaza MUC PO ot 12.12.2011 N 749)

Tabnuua M2.1
MHTEHCMBHOCTb N CKOPOCTb OBUXEHUS

NOACKOro NOTOKa Ha pasHbIX yyacTkax nyTew aBakyaumu
B 3aBUCMMOCTU OT NIIOTHOCTU

Mnot- [OpM30OHTamNbHbLIN [1BepHOW IlecTHULa BHN3 IecTHMua BBEPX
HOCTb nyTb npoem,
noToka CKO- MHTEHCUB-  [MHTEH- CKO- NHTEH- CKOPOCTb  [MHTEHCUBHOCTb
D, poCTb HOCTb q, CUBHOCTb poCTb CuBHOCTL |V, q, M/MUH.
M2/M2 V, M/MUH q, M/MUH \VA . M/MUH.

M/MWH. M/MUH.  [M/MUH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 15 13,5 8,5 8 7,2 11 9,9
bonee
lMprMeyaHne - UHTEHCMBHOCTb ABWMXXEHMS B ABEPHOM NPOEeMe Npu NIIOTHOCTU NOTOKa
0,9 n 6onee, paBHas 8,5 M/MUH., ycTaHOBEHa ANs ABEPHOrO NpoemMa LUMPUHON
1,6 M 1 BGonee, a npy ABEPHOM NPOEME MEHbLUEN LUMPUHBI UHTEHCUBHOCTb ABUXEHUS
cnenyet onpenenstb no opmyne q = 2,5 + 3,75 x genvra.

Puc. MN2.1. CnusaHne NtoackmMx NOTOKOB (He MpUBOZNTCS)

[Ipy CcaMgaHMM B Hayvajle 1-To ydacTKa IOBYX M 0oJiee JIOICKMX IIOTOKOB (puC.
[12.1) MHTEHCUBHOCTL OBUXEHMS q , M/MMH., PACCUMTHBAT 0 dbopMmyJe:
i
SUM g X »OeJybTa
i-1 i-1
g = ———————————————————- , (I12..7)

i neabTa
i

roe g - MHTEHCUBHOCTBL IBMXEHMUS JIOACKMUX [IOTOKOB, CJMBAKIMXCS B Hauaje
i-1
i-ro yuacrtka, M/MUH.;
oeJjibTa - WMPMHA YYaCTKOB IIYyTU CJIMUSHUS, M;
i-1
mejibTa - WMPMHA PAaCCMATPMBAEMOIT'O ydacTKa IyTM, M.
i
Ecnim 3HaueHMe (g , OlpenejieHHoe 10 QopMmyJie (I12.7), 6Gojybme g , TO

1 max

LIMPVHY -OeJibTa JaHHOI'O ydYacCTKa I[IyTru cJlegyeT yBeJIMdMBaThb Ha TakKoe 3HadUeHue,
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YTBEPXAEHUN METOAMKU OMPELENIEHNS PACHETHBIX BEIMYUH NOXKaPHOro
pUCKa B 34aHMUSIX, COOPYXXEHUSIX M CTPOEHMSIX PA3NIUYHBIX KJTacCoB
(bYHKLMOHANBHOM MOXaPH...

i
uTOBE cobJionasiock ycjoBue (II12.6). B sToM ciydyae BpeMsa OBMXEHMS I[10 y4acTKy 1
onpemessanT o dopmysne ([I2.5).

Mpunoxexue N 3
K nyHkTy 10 MeToaumku

MATEMATUYECKAA MOJEJb 3
NHANBNOYANBHO-NOTOYHOIO ABMXEHWNA NOOEN N3 3OAHNA

(B pen. MNpukasa MYC PO ot 12.12.2011 N 749)

PacuetHoe BpemMA 3BaKyauunun HMMGM M3 3daHuna yCtaHaBliMBaeTCA NO BpeMeHU BbiXOd4a U3 HEero
nocnegHero 4ernoBeka.

Mepen Ha4YanoMm MogenMpoBaHus Mpolecca 3Bakyaumm 3afaeTcs cxema 9BakyauMOHHbIX NyTen B
3gaHun. Bece aBakyauMOHHbIE NYTWU NoApasaenaTCca Ha 9BaKyaUMOHHbIE y4acTKU ANMHOW a U LWMPUHOM b.
[OnuHa mn WwupuHa Kaxgoro yyactka nyTW 3Bakyauun AN MPOEKTUPYEMbIX 34aHWA NPUHUMAKTCA Mo
NpoeKkTy, a And NOCTPOEHHbIX - No d)aKTI/I‘-IeCKOMy MOJTOXKEHUIO. D,J'II/IHa nyTn no NecCTHM4YHbIM MapLluam
n3mMepdeTcda no anumHe maplia. ﬂﬂMHa nytTm B [AOBEPHOM nMnpoemMe TMnpuHNMaeTCA paBHOﬂ HYIHO.
aBaKyaU,I/IOHHbIe y4acCTKu MOryT ObITb rOPU30OHTalIbHbl€ N HAKITOHHbIE (ﬂeCTHVILI,a BHW3, NeCTHULUa BBEPX U
naHayc).

B3a rab®apuTH UYeJIOBEKA B I[IJIaHe [IPUHMMAeTCs DJIIMIC C pas3Mepamu ocem 0,5 M
(mpuHa uYejioBeka B Iledax) u 0,25 M (ToJjuMHA dYeJyioBeKa) . 3alalnTcsa KOOPAMHATEHL
KaxZOor'o deJIoBeKa X - pPacCTOdHME OT LeHTpa 2JIIMICa DO KOHILa 3BakKyalMOHHOI'O

i
ydJacTka, Ha KOTOPOM OH HaxomuTcs (puc. II3.1).
(B pen. Illpukaza MUC PO ot 12.12.2011 N 749)
KOOpﬂMHaTH KaXIooro geJjioBeka X B HaqaanHﬁ MOMEHT BpeMeHM 3a0anTCcCd B
i
COOTBETCTBMUM CO CXEMOM pacCCTaHOBKMU JIOIEM B MNoMelleHuaAx (paboure MecTa, MecTa

oJis 3puUTeJielr, ChoaJlbHEHe MecTa U T.I.). B cilydae OTCYTCTBMS TaKMX OAHHHX,
HanopMMep IOJisg MaTras3MHOB, BHICTABOUYHHEIX 3aJIOB UM IPyroe, IONyCKaeTCs pasMelarThb
Jonemn PaBHOMEPHO 1o BCEeM nJjomwany IIOMeleHMsa C Yy4deToOM PaCCTaHOBKU

TEXHOJIOTMYECKOTI'O O60pyHOBaHMH.
KoopauvHata kaxaoro YenoBseka B MOMEHT BpeMeHu t onpegensieTcsa no chopmyne:

x (t) = x (t - ODenpTa t) - V (t) x IenspTa t, M, (I13.1)
i i i
rne x (t - HDeybpTa t) - koOpIMHATA 1-T0 UeJIOBEKa B npenenymmn MOMEHT
i
BpPEMEeHMr, M;
V (t) - ckopocThp 1-T0 uejyioBEka B MOMEHT BpeMeHu t, M/cC;
i
JesnbTa t - HDPOMEXYyTOK BPEeMeHM, C.

Puc. M3.1. KoopanHaTHasa cxema pasmeLleHns nogem
Ha nNyTAX 9Bakyauuu (He NpuBoAUTCSA)

CxopocTs 1-T0 uesyioBeka V (t) B MOMEHT BpeMeHM t onpenejyseTcs no Tabmiuie
i
nz.1 NIPMIIOXEHMSA 2 kK MeToImMKe B 3aBUCUMOCTM OT JIOKAJIBLHOM IIJIOTHOCTM IIOTOKAa, B
KOTOPOM OH nOBuxetTcsa, D (t) m Twuna 5BaKyalMOHHOT'O ydacCTKa.
1
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(bYHKLMOHANBHOM MOXaPH...

JlokanpHasa IJOTHOCTBL D (t) BHIUMCJIAETCHA IO TIpYyIlle, cocTodAmer M3 n
i
yeJIoBek, IO Gopwmye:

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

rae n - Konn4ecTteo J'I}O,D,GVI B rpynne, 4enoBsek;

f - cpegHas nnoLagb ropnsoHTanbLHON NPoeKUMmn Yenoseka, M2;
(8 pen. Mpukaza MUC PO ot 12.12.2011 N 749)

b - LWpUHa 3BaKyalMOHHOIO y4acCTKa, M;

,El,eana X - pa3HOCTb KOOpAUHAT nocnegHero n nepBoro 4YeroBeka B rpynne, M.

Ecim B MOMeHT BpeMeHM t KkKooOpIMHaTa uyejioBeka X (t), omnpemejsieHHas II0

i

dopmysie (II13.1), cTaHeT OTPMLATEJIBHOM - 2TO O3HAaUaeT, UTO UYeJIOBEK HOOCTUT
TPaHMIE TEeKYyIero 95BaKyallMOHHOT'O yuyacTka M ILOOJDKeH I[epelTyV Ha CJenylommi
SBAKYAUMOHHHY yYacCTOK.

B asTtom cnyyYyae KoopauHaTta 3TOro 4ernoBeka Ha crnegywuem 3BakKyauMOHHOM Yy4dacTKe
onpenendeTrca.

x (t) =[x (£t - dt) -V (t) xdt] +a -1, m, (I13.3)
i i i 3 3
roe x (t - dt) - xoopmmHaTa i-T0 UYeJyiOBEKa B MNPEIHIOYNMY MOMEHT BpPEeMeHU
i
Ha (j-1) »BakyalMOHHOM ydacCTKe, M;

V (t) - ckopocTb 1-T70 ueJyioBeka Ha (j-1)-oM »BaKkyalMOHHOM YydacCTKe B
i
MOMEHT BpeMmeHu t, Mm/c;
a - IOJMHa Jj-TI'0 ®BaKyalUMOHHOTO ydacTKa, M;
J
1 - xoopamMHaTa MecTa causaHusa Jj-ro ¥ (j-1)-T0 »BakyalMOHHBX YUYaCTKOB
J

- paccTogHMEe OT Hauajla J-T0 SBakKyalMOHHOTO ydacTKa OO MeCTa CJMUSHUSA eTo C
(j-1) -pIM ®BaKyalMOHHEIM yYYaCTKOM, M.
KommuecTBO JOmeM, NEepexOonsamyx C OOHOT'O 3BaKyallMOHHOTO y4YacTKa Ha IPYyT oM

B eIMHUIY BPEMEHM, OINpPelesyiseTCs MNPOMNYCKHOM CHOCOBHOCTBI BEIXOIA C ydacTKa
Q (t):
J
QO (t) =g (t) x ¢ xdt / (f x 60), ues., (I13.4)
J J J
rone g (t) - MHTEHCUBHOCTBL IOBMXEHMS Ha BHXOIEe C J-T'O0 3BaKyalMOHHOTO
J
ydyacTka B MOMEHT BpeMeHu t, M/MUH.;
C - WKMPMHA BHXOZAa C J-I'0 3BaKyallMOHHOTO y4dacTKa, M;
J

dt - npoMexyToK BpeMEHMU, C;
f - cpegHASa nnowagb ropM3oHTanIbHON NPOEKLMKN YeroBeKa, M2.
VIHTEHCUBHOCTbB IBIVXEeHNMA Ha BBIXOIOe C j—I‘O 9BaKyalMOHHOI'O ydYaCTKa (J (t) B
]
MOMEHT BPEMEHN t ornperneyideTCc4d B 3aBUCHMMOCTM OT IIJIOTHOCTM JIIOOCKOI'O IIOTOKa Ha
3TOM yuyacTke Dv (t).

J
[IJIOTHOCTH JIOOCKOT'O IIOTOKAa Ha J-OM 3BakKyalMOHHOM ydyacTke Dv (t) B MOMEHT

J
BpeMeHM t ompenenseTcs NO dopmyJie:
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Dv (t) = (N x £ xdt) / (a x b ), M2/M2, (I13.5)
J ] ] J
roe N - UMCJIO JIOOEV Ha Jj-OM 3BakKyallMOHHOM y4YacTKe, uYedl.;
J

f - cpenHss miomanb TOPM3OHTAJIBHOM MPOEKLMM UYejioBeKa, M2;

a - IJMHa J-T0 ®BAaKyallMOHHOT'O ydacTKa, M;

J

b - mmpmHa j-TO 3BaKyalUMOHHOTO ydacTKa, M;

J

dt - DpoMexyTOK BpeMeHHu, C.

B MOMEHT BPeEMEHU t ornpenejyideTcd KOJIMYeCTBO moneﬁ m C OTpMLaTEJIbHBEIMM
koopIMHaTaMmu x (t), omnpenmejieHHBEIMM [0 OQopmyJie (I13.1) . Ecam 3HaueHMe m <=

i
Q (t), TO BCe m UeJIOBEK IIepexXOIAT Ha CJeOyllUM 2BaKyallMOHHEI yUaCTOK UM UX
J
KOOPIMHATH ONPenesigioTcsa B cooTBeTCcTBUM C dbopmynor (I13.3). Ecam 3HaueHume m >
Q (t), TO KOIMUECTBO UYeJIOBEK, PaBHOe 3HaueHMBO Q (t), oDepexonouT Ha CJenyoumn
J J
5BakyalUMOHHHM Y4YaCcTOK M UMX KOOPIMHATE OIPeleJidlnTCsa B COOTBETCTBUM C
dbopmysionr  (I13.3), a KOJIMUEeCTBO UeJIOBEek, PaBHOe 3HaueHu (m - Q (t)), He
J
nepexonmuT Ha cJIe oy ommn 5BaKyalOHHBIN yyacTok (ocTalnTCcsa Ha OaHHOM
5BaKyalMOHHOM Y4YacCTKe) ¥  ¥MX KOOpIMHATaM I[IpMCBAaMBAKTCA 3HauveHusa x (t) =
i
k x 0,25 + 0,25,

rge k - HOMEpP pAda, B KOTOpOM 6y,EI,yT HaxoaunTbCA nogun (MaKCI/IMaJ'leO BO3MOXHO€ KOonm4ectBoO
4yernoBek B O4HOM pAny CGOKy Opyr ot gpyra ona Kaxaoro 3BakyauMoHHOIo ydacTka onpeaendeTcd nepen
Ha4yasriomMm pacquOB). Takum o6pa30M, BO3HUMKAET CKonneHune J'IIO,EI,GVI nepen BbiIXoaoM C 3BaKyauMOHHOIO
yyacTka.

Ha puc. 3.2 nsobpaxeHa Gnok-cxema onpeaeneHns pacdeTHOro BpEMEHW 3BaKyaluu fogen ns
30aHus.

Ha ocHoBaHun 3aJaHHbIX Ha4allbHbIX yCJ'IOBI/IIZ (Haqaanux KoopauHat mop,e|7|, napamMmeTpoB
3BaKyaUMNOHHbIX yHaCTKOB) onpenendarnTcda nOTHOCTU NAOCKMX NOTOKOB Ha NyTdX 3Bakyaunun wu
nponycCKHbIe cnocobHoCcTU BbIXO4OB C 3BaKyaUMOHHbIX Yy4aCTKOB. ,El,anee, B MOMEHT BpPEMEHMU t=t+ dt,
onpegensetca Hannune OPI1 Ha nyTax saBakyauun. B 3aBUCMMOCTM OT 3TOro BbiGMpaeTcsl HanpaBreHne
OBUWXEHUNA KaXXOoro YyerioBeka u BblHUCNAETCA HOBaA KoopAMHaTa KaXaoro 4enoBeka. lNocne aToro cHoBa
onpeaensTca NNOTHOCTM NIOACKMX MOTOKOB Ha MyTAX 3BaKyaLMu U NPOMNYCKHbIE CNOCOBHOCTM BbIXOOO0B.
3aTeM BHOBb [JaeTca npupatlleHne no BpeMeHn dtun onpenendarTca HOBble KOOpAMHATbI moneﬁ C y4yeTomMm
Hanuuma OOl Ha nyTax 3Bakyauunm B 3TOT MOMEHT BpPEeMEHMW. MNocne aTtoro npouecc noBTOpAETCA.
Pacuyetbl npoBOOATCA OO0 TeX Nnop, Nnoka Bce nign He 6y,£],yT 3BaKynpoBaHbl U3 30aHUA.

BBOO MCXOIHBIX IIaHHBIX

\/

OnpenesyieHMe HAadaJlbHEIX KOOPIAMHAT JoOemn

\/

OnpenejyieHMe IIapaMeTPOB 2BaKyalUMOHHBIX YUAaCTKOB (IIyTen)

\/
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OnpeneneHme BPEMEHNM Hauajla SBakKyallrM KaXIOoI'O 4YeJIOBeKa

\/

Onpeneneﬂme IJIOTHOCTEM JIOOCKMX [IOTOKOB Ha OBAKYAULMOHHEIX Yy4YaCTKax

\/

OnpenesieHye MNPONYyCKHOM CIOCOOHOCTM IPOEMOB

\/

BelBOn Ha neuarTsb XapakKTepruCcTMK IIpolecCa SBaKyalun

\/

[lepexon K ClenyoleMy MOMEHTY BpeMeHM

\/

OnpeneneHme HallpaBJIEHMA IOBMXEHMA KaXIOI'O dYeJiIOBeKa

\/

OnpeneneHme IIJIOTHOCTM JIOOCKOT'O IIOTOKa Ilepell KaXIObIM 4YeJIOBEKOM
(paCCTOHHMe OO0 Mmayumero BIlepenn yeJjioBeka)

\/

OnpeneneHme CKOPOCTHM IOBMXEHNMA KaAXIOI'O UYeJIOBEKa

\/

OnpeneneHme KOOPIOVMHATE KaXigoIr'o 4YeJIOBEeKa

\/ \/
OBakKyaluusd He BaBeplleHa SBakKyaluud BabBeplleHa
\/

OKOHUaHMe pacueTa

Puc. M3.2. bnok-cxema onpegeneHns pac4eTHOro BpeMeHu
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aBaKyauuu niofen U3 agaHus

Mpunoxexne N 4
K nyHkTy 10 MeToamku

MMNTALUMNOHHO-CTOXACTUYECKAA MOMEJb
AOBVXKEHUA NTIOOCKNX NMOTOKOB

(B peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

MHOXEeCTBO JioOel, ONHOBPEMEeHHO MIYNMX B OOHOM HalpaBJIEHUM IO OOIUM
yyacTkaM OyTu, o00pa3l3ylnT JIOOCKOM [NOTOK. YuacTkaMu GOpMUMPOBaHMUSA JIOIOCKUX
IIOTOKOB B I[OMEUEHMAX CJeOyeT IPMHMMAThL [IPOXOHNbl Mexny ofopyIoBaHMeM. g
[IOCJIENyIMX YYAaCTKOB ©SBAKYALMOHHBX IIYyTEelM OHM IIPENCTaBJIAT COBOM NepBUUHLIE

VMCTOUHUKN JIOOCKUX IIOTOKOB. Pacnpenenenme N yeJIOBEK Ha yuduacTkax
i
bopMmpOBaHNSA, VMEUMX WMPMHY b © OJauHy 1l , nDpmHMMaeTCd PaBHOMEPHEM.
i i
[lomaTOMy B HauajIbHEM MOMEHT t Ha KaxIOM D3JIeMeHTapHOM yudacTke JenbTa 1 ,
0 i
t0
3aHMMaeMOM IIOTOKOM, IIJIOTHOCTBL IIOTOKa D ompenejyigeTcsa o0 dopmyJie:
i
t0 t0
D =N / b x IDenbra 1 , uein./m2 (m4.1)
i i i i

lIpy pajibHeMmeM IBWXEHMM JIOOCKMX I[IOTOKOB M3 IIE€PBUUYHEIX MCTOYHMUKOB IIO
ofmMM ydacTkKaM NyTM [OPOMCXOOUT UX CIMsaHue. OBpasyeTcsa obmmi IOTOK, UYacTu
KOTOPOTO MMERT PpPas3JMYHyln I[JOTHOCTL. I[IpOMCXOIMT BHPAaBHMBAHME IIJIOTHOCTEMN
Pa3JIM4YHEIX YacTel JIOOCKOTO MNOTOKa - ero nepepopMmmporaHme. CrenyeT YyUUTHBATH,
4YTO ero TOJIOBHad 4YacCTh, MMeKNas nepen coboi cBOOOOHEI NYyTh, PacTeKaeTcsa -
JIOOM CTPEeMATCS MATM CBOOOOHO MNPM IJIOTHOCTM D . 3a mHTepBajl BpeMeHHu JlesbTa t

0

4acTb JIoOer [IepexonouT C  BTUX DJIEMEHTAapPHHX YYaCTKOB Ha Iocjienynuye U
NIPOUCXOIOUT M3MEHEHMEe COCTOAHMSA JIOOCKOTO IMOTOKa, €ro IBMXEHNE.

CKOPOCTBb IOBWXEHMS JIOOCKOT'O IIOTOKa MNpPM IIJIOTHOCTM D Ha i-oM oTpeske

i
ydJacTka OyTu k-ro BuIa cledyeT CUMTATh CJIydaVHOM BeJIMUMHOM V , uMepumeyn
D,K
UMCJIOBEIE XAPaKTEPUCTUKIA:
MaTeMaTU4ecKkoe oxugaHue (cpegHee 3HadYeHue)
v =V x (1 -a x1InD /D ) X m npu D > D ,
D,k 0,k k i 0,k i 0,k
v =V npu D <= D ; (I14.2)
D,k 0,k i 0,k
cpegHee KBagpaTtn4yHoe OTKIMoHeHune
curMa (V ) = curMma (V ) x (1 —a x1InD /D ), (I14 . 3)
D,k 0,k k i 0,k
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roe V u curMma (V ) - MaTeMaTHUdeCcKOe OXMIOaHMe CKOPOCTM CBOOOIHOTO
0,k 0,k
OBVUXeHUd Jiuomel B 1oToke (opu D <= D ) M ee cCcpemHee KBaIpaTHUUHOE
i 0,k
OTKJIOHEHMEe, M/MMUH.;
D - [penejyibHOe B3HaueHMe IIJIOTHOCTM JIOOCKOT'O IIOTOKA, IO HOOCTWXEHUS
0,k

KOTOPOTO BO3MOXHO CBOOOIHOE IOBMXEHME JIOeM O k-My BUAOY NOYyTM (IJJOTHOCTB HE
BJIMSEeT Ha CKOPOCTL IBMXEHUS JIomeM) ;

a -  ko2QdMUMEeHT amanTauuM JIoIeM K M3MEHEeHMAM IIJIOTHOCTM [NOTOKa IIpU
k
OBVMDKEHUM 110 k-My BUAY OYyTU;
D - 3HauUeHMe IIJIOTHOCTM JIOACKOTO I[IOTOKa Ha 1-0OM OTpe3Ke (JembpTa 1)
i
yyacTka NOyTu WMpuHOM b , uYes./M2;
i
m - KO30OMUMEHT BIMAHMA [IpOoeMa.

3HayeHns1 NnepeyYncrieHHbIX NapameTpoB crieqyeT NpMHMMaThb no Tabnuue M4.1.

Tabnuua M4.1

Bun nyTu, k v , curMa (V ), D a m
0,k 0,k 0,k k
M/MMH . M/MWH . yes. /M2
T'OpPMBOHTAJIb HEIM 100 5 0,51 0,295 1

B 3IaHUMN

T'OpPMBOHTAJIE HEI 100 5 0,70 0,407 1
BHE 3IaHusd

Ipoem <*> 100 5 0,65 0,295 1,25 - 0,05D,
npm D >= 5
JlecTHMIIA BHM3 80 5 0,89 0,400 1
JlecTHUIIA BBEPX 50 5 0,67 0,305 1
<*> Mpun D = 9 uen./m2 3HayeHus q, =V, XD, onpegensdwTca no ¢gopmyne

q =10X2,5+3,75%, ), m/imuH.
(cHocka B pen. MNpukasza MUC PO ot 12.12.2011 N 749)

t0 t0
[Ipr J1:060M BO3MOXHOM 3HaueHUM V JiIooyu B kKoJimyecTBe N , Haxomdaummecs B
i
MOMeHT t Ha 1-oM »JeMeHTapHOM YydacTke, OBUTAKRTCHA I[I0 HEeMy M HauUMHAWT
0
[IepexXonmUTh Ha Nocjenyommy ydacTtok (i+l) (pmc. [I4.1). Ha yuacTok 1 B CBODO

ouepenb IepPexXOonUT YacTh JIOIelr C npemunymero (i-1) »JeMeHTapHOTO ydacTKa U
3 MCTOUHUKA 7.
[lo mnpowecTeMM BpeMeHM [JlenbTa t K MOMeHTy t =t + Jesbra t TOJIBKO
I 0
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t0
yacTe Jmomen N C yyacTka 1 ychneeT TInepeMTu Ha ydacTok (i+l). K mTomy
i,i+1
t0
MOMEHTY BpeMeHMr u3 N Jgionelt, OwBHIMX Ha ydyacTke 1 B MOMeHT t , ocTaHeTcd
i 0
t0 t0
(N - N ) Jooner. VX UMCJIO IIOMNOJIHSEeTCs 3a cueT JIoIel, YCIeBIMX 3a
i i,i+1
t0
3TOT MHTEPBAJl BPEMEHM IIepeMTM Ha HeTro C IOpenpaymero ydacTtka - N u us
i-1,1
t0
ucTouyHmka N . Torma IJIOTHOCTB [IOTOKaA Ha ydacTke 1 B MOMeHT t Oymer
B! 1
paBHa:
tl t0 t0 t0 t0
D = (N - N + N + N )y / b x IJenepTa 1. (14.4)
i i i,i+1 i-1,1I 3,1 i
CxOpOCTH OBUMXEHUS JomelM, OKasaBWUMXCS Ha ydyacTke 1 B MoMeHT t ,
1
omnpenesfgeTcsa 0 QopmyJie:
tl t
\% =V (1 - a x1InD /D ) . (I14.5)
i 0,k k i 0,k

Puc. M4.1. ameHeHnsa cocTosiHUS NOToKa B nocregoBaTesibHbie
MOMEHTbI BpeMeH (He NpMBOANTCSH)

CnenyeT y4yuTbiBatb, 4YTO WU3MEHEHMe NINOTHOCTU MNOTOKa Ha KaXAOM y4yacTKke B pasfindHble
MOMEHTbI BpEMEHWN OTpaXaeT npoLuecc I'Iepe(bOle/lpOBaHMFl pa3nnyHbIX YyacTen NoToKa, M Kak YacCTHbIN

Cﬂyqaﬁ,HpOHeCCpaCTeKaHMﬂﬂOTOKa.

M3mMeHeHMe NNOTHOCTM MOTOKa Ha KaXOOM W3 3feMeHTapHbIX Y4acTKOB B MOCrefoBaTerbHble
MOMEHTbI BPEMEHWU 3aBUCUT OT KONMMYECTBa Nogen, Nepexodslimx Yepes rpaHuubl yyacTkoB. B obwem
cnyyae Konmn4ecTBO ftogen, nepexogsaiwmx 3a nHtepsan spemenun ensta t ¢ ydacTtka i Ha nocneayroLwmm

y4yacTok i+1, coctaBnser:

tl to 7
NI, =D" bV -At.(N46)
(B pea. MNpukaza MUC PP ot 12.12.2011 N 749)
CKOPOCTE nepexona 4 uepes T'PaHMIBL CMEXHBIX 3JIEMEHTAaPHEIX Y4J4aCTKOB
nep
cirenyeT INPUMHMMATL, PYKOBOICTBYACH CleOyRVMM (l)OpMyﬂaMM:

t0 t0
v , ecim D <= D mpu max V Xx D =g
i i+l Di,k max
v = <
nep t0 t0
Vv , ecau D > D npm max V x D =g (T14.7)
i+l i+l Di,k max
CienyeT ydYuTHBATHL, YTO B TOT MOMEHT BpPeMeHM t , Korga IUJIOTHOCTBL IIOTOKa
n
Ha ydYacTke 1 @pmocTuria MakKCMMAaJIbHOM BEeJIMYMHB, Ha B3TOT y4YaCTOK He MOXeT
OPUMTY HM OOUH UYeJIOBEK, HM C MNpeduecTByOUEero ydacTkKa, HM M3 MCTOYHMKA. B
tn
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pesysbTaTe Iepen Yy4YacTKOM 1 3amepxmBaeTcs COOTBETCTBeHHO [esnbra N "
i-1
tn
IesnvTa N Joner. B crenyoumii MOMEHT BpeMeHu t YacThb JIOOENM C ydacTKa
J,1 n+1

i mepexomIMT Ha ydJacToOK i+l, MJOTHOCTH JIOACKOTO IIOTOKA HAa HEM yMEHBUIMTCS U

YacTb CKONMBUIMXCs IIepel €To TPaHMleN JIoOel CMOXeT [IepelTy Ha Hero. Joys ux

y4acTHus B IIONOJIHEHMU JIOOBMM ydacTkKa 1 B MOMEHT t onpernensercsa GopMyJIoONn:
n+1l

tn, tn+l tn,tn+l tn, tn+l tn,tn+l tn, tn+l tn, tn+l
IenbTa N / Ienbra N =D x V X b / D X V x b . ([14.8)
i-1 3 i-1 i-1 i-1 3 3 3

Qopmysner  ([14.4) - (I14.8) MNOJHOCTBIO ONMCHBAKT COCTOSHME JIOLCKOTO IOTOKa

Ha SJIEMEHTAapPHHIX ydYacTKaxX M MX [epexoIbl B IOoCJlefoBaTeJIbHbE MOMEHTH BPEMEHN.

COBOKYIHOCTb 3HaA4YEHUM pacueTHOTO BPeMeHM DSBaKyaluy, [OJIyYeHHHX M[Opu

PasIMUHEIX 3HadeHuax V , bopMupyeT sMIMpMUECKOe paclpelejieHue BepPOsATHOCTEN
0,k

3HaueHuy SUM t . Ilo 3ToMy pachnpeneyieHMO crlenyerT paccumMTEBAaThb 3HaAYEHUEe

P
BPEMEHM 3aBeplleHMs BBaKyaluy, COOTBETCTByKllee BeposTHOCTM P (t ) = 0,999.

p.2B

Mpunoxexue N 5
K nyHktam 10, 11 MeTtogukm

OAHHbIE
AnA ONPEAENEHNA PACHETHOIO BPEMEHW 3BAKYALINA

(B pen. MNpukasa MYC PO ot 12.12.2011 N 749)

1. 3HayeHue BpemMeHM Hayana aBakyauuu t;, (C) AnNs nNOMeLLeHWst odara noxapa cregyert
onpeaensaTtb no dopmyne:
(B pea. Mpukaza MYUC PP ot 12.12.2011 N 749)
th = 5 +.09()1)d?1
(B pea. Mpukaza MYUC PP ot 12.12.2011 N 749)

roe F - nnowagb nomeLlleHus, m2.
(B pea. MNpukaza MUC PP ot 12.12.2011 N 749)

Ans ocTtanbHbIX NOMeLLeHNit 3HauYeHne BpeMeHn Havana aBakyauum t; . crneayet onpeaensTb no

Tabnuue 15.1.
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)

Tabnuua M15.1

N Kinacc QyHKLUMOHAJIBHOM I1OXAapPHOMU 3HadveHMe BpPeMeHM Haudaja
n/n OIIaCHOCTM 3IOaHUM M XapaKTepUucTuka 3Bakyauum Jiomerm t  , MuH.
KOHTMHTEHTAa JIonen HD
3OaHudg, 3OaHudg, He
060pPyIOBaHHEE 060pPyIOBaHHLEE
cucTeMoM cucTeMoM
ONOBEIEHUSA U ONOBEIEHUSA U
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YIpaBJIEHUA

ynpaBJIEeHNA

oBaKyaumemn
Jionen

sBakKyaumuem Jmoaemn

I - 1IT |IIT -V
TUIIa TUIa

1 |UckmoueH. - Ilpukasz MUC PO ot 12.12.2011 N 749

2 |T'ocTUHMIE, OOWEXUTUI, CIAaJIbHEE 3,0 2,0 6,0
KOpnyca CaHaATOPpMEB M LOOMOB OTIHEXAa
ofmero Tuna, KEeMIVMHIOB, MOTeJIeM U
nmaHcruoHaToB (®1.2) . XMJIbLE MOTYT
HAXOIUTHLCS B COCTOSHMM CHaA M He
IOOCTAaTOYHO 3HAKOMH CO CTPYKTYPOM
5BaKyalLMOHHEX IIYyTEeMV M BHXOIOB

3 [3maHmsa 3pesmMumHBEIX ¥ KYJIETYPHO-— 3,0 1,0 6,0
MIPOCBETUTEJILHEIX YUPEXIOEeHUM; 3OaHUSA
opraHM3auuy o OOCJYyXMBAHMUIO HaCeJIeHUS
(®2, @®3). IloceTUTenM HAXOIOATCH B
foOpCTBYyIEM COCTOSHUM, HO MOI'YyT OBITbH
HEe BHAKOMEI CO CTPYKTYPOMU
5BaKyalMOHHEX IIYyTEeV M BHEXOIOB

4 |3maHMsa HayudHEIX UM 00pasz0BaTEJIbHEIX 3,0 1,5 6,0
YUPEXIOeHUM, HayUHBEIX U IIPOEKTHEIX
opraHmu3aluy, OPIaHOB YyIIpaBJIeHUSI
yupexneHut (&4) . IloceTuTenmM HaxXOoOdATCH
B OOIPCTBYWOIEM COCTOSHMM M XOPOLO
3HAKOMBEI CO CTPYKTYPOM 3BaKyalMOHHBIX
nyTey UM BHEIXOINOB

2. MNpviHUMNBI COCTaBMNEHNSI PACYETHOWN CXEMbI 3BaKyaLum.

PacueTHas cxema 9Bakyauuu npeactaBnser coboW OTAENbHO BLIMOMHEHHYIO, WM BO3MOXHO
HaHEeCEeHHYI0 Ha NNaH 34aHNsA CXeMy, Ha KOTOPOW OTpaKeHsb!:

KONMMYeCTBO NIOAEN Ha HavambHbIX y4acTKax - UCTOYHUKAX (Npoxodbl Mexay pabodmmu mectamu,
obopynoBaHuemMm, psigamm Kpecen 1 T.n.);

HanpasreHne nx ABmKeHus (MapLupyTbl);

reomeTpuyeckne napameTpbl y4acTKOB NyTU (ANNHA, WMPUHA) U BUAbI YHACTKOB MyTW.

PacuyeTHas cxema aBakyaumu OOIKHa y4uTbliBaTb CUTYaLMIO, MPU KOTOPOWM XOTst Bbl OAMH YernoBek
HaxoguTcs B Hanbonee yaaneHHON OT BbIXO4a U3 30aHUSA, COOPYXXEHMUS U CTPOEHUS TOYKE.

MyTn aBwxKeHus nogen u Bbixogbl BbiIcOTOM MeHee 1,9 M u wupuHon meHee 0,7 m npwm
COCTaBMEHNN pacyYeTHON CXeMbl 3BaKyaLUn HE YYUTLIBAKOTCS, 3@ UCKITIOYEHNEM CnyvaeB, YyCTaHOBIEHHbIX
B HOPMAaTMBHbIX JOKYMEHTax no noxapHow 6e3onacHoCTy.

(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)

PaccmoTpeB KONMYeCTBO Mtoden Ha HayarnbHbIX yyacTkax nyTu, criegyeT onpeaenqTb HanpaeneHne
X OBWXKEHUS. YCTaHOBMeHbl crieayllme Habniogaemble npasBuna Bblibopa nObMU HanpaeneHus
(mapwpyTa) ABUXKEHMWS NPU 3BaKyaLun:

a) ABWXeHWe No TOMY NyTW, KOTOPbIM MU Nonanu B 3aaHue;

0) wucknodeHne nyTen OBWXKEHWUs, NPOXOoOsAWMX PSOAOM C 30HOW TFOPeHus, XOoTa Niogu MoryT
9BaKyMpoBaTbCs Yepes 3ablMIEHHbIE KOPUAOPbI;

B) BNMsHWEe nepcoHana. B o6wecTBeHHbIX 34aHWsX, Kak NpaBurio, MOCETUTENU Mpu noxape
cregyroT yka3aHusM nepcoHarna, Aake ecrnv 371 yKasaHus He COOTBETCTBYIOT ONTMMasibHbIM;

r) Npy 3BaKyauuMmn C NepBOro dTaxa - ABWKEHME K OTKPbITOMY BbIXO4Y HapyXy U3 30aHus;

) CnoXHas NnorncrTmyeckas 3aBMCMMOCTb, ONUCbIBalLWasa BbIGOP BbIxoga C 3Taxa 3pUTENbHOro
3ana (puc. 5.5);
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€) Npy NPOYNX PaBHbIX YCMOBUSAX - OBMXKEHUE K Brivkanliemy BbIxoay.

Kpome TOro, nmerowimecs gaHHble NOKasbiBaloT, YTO (hakTOpPoM Bbibopa HanpasneHus MoXeT bbiTb
MEeCTO MapKOBKW MUYHOrOo aBTOMOOMUISA, MECTO BCTPEUYMN YNEHOB ceMbU U T.N. OnpeaeneHve WNpuHbl NyTK
BbI3bIBAET 3aTPyAHEHWNE TOMbKO MpU BbIXOAe NMIOAEN HA y4acToK "HeorpaHNMYeHHON" LWNPWHLI, HanpuMep B
BecTuGtonb. B Takom cnyyae wupuHa notoka (b) 3aBucnt ot konuyvectea nogen (N) n anuuel (1) yyactka:
b=4mnpn N <1004en. nl <=6 m; b =6 M - B oCTanbHbIX Criyyasx.

CornacHo AaHHbIM HaTypHbIX HaONiO4eHWn YCTaHOBMEHO, YTO MOBOPOTHI MYTW HE BAMSAKT Ha
napameTpbl ABWKEHWS MOLCKOro NoToka.

OnpegeneHve AnuHbl (BAONb OCKM NYTU) OTNMYAETCH ANS FOPU3OHTANbHbLIX U HakNoHHbIX nyTen. K
HaKMOHHbBIM MYTAM OTHOCATCH NECTHMUbI 1 NaHaycbl. CBoboaHas WupmnHa b HakKNoOHHOMo MyTH, Hanpumep
NEeCTHMYHOro Maplua, NPUHUMaeTCs B CBETY: OT nepwn A0 CTeHbl. [nuHa HaknoHHoro nytu L (puc. 15.1)
NPUHMMAETCH MO UCTUHHOMY €ro 3HaYEeHWI0. DTaXHbIE N MEXAY3TaXKHble NNOoLWAaAKN B Lensx ynpoLieHns
1 obneryeHnss BbIMUCMEHWUN, YUNTbIBas MX HebonbluMe pasMepbl U MEHbLUYK CAOKHOCTb ABWXEHWUS Mo
HMM B CPaBHEHMU C NECTHUYHLIMU MapLUamMu, OOMYCKAaeTCA OTHECTM K HaKMOHHbIM NyTsaM. Torga cpegHss
ANVHa HaKMOHHOIo MyTW B Npedenax ogHOro ataxa, ¢ y4eToM ABWXKEeHUS Mo nrnowagkam, CoOCTaBuT:

IJIS OBYXMapEeBEX JIECTHUI L = ————-———-—- ,
cos ansbda

roe L' - ropusoHTansHas npoekums AfMHbI HaKMOHHOMO NyTU, M;

anbda - yron HakrnoHa K ropusoHTy;

He [Jornyckas Cepbe3HOM MOrpeLlHOCTWN, AJIMHY NyTU MO0 ABYXMapLUEBOW HNECTHULE MOXHO
NPUHUMAaTb paBHOWN ero yTpoeHHon BeicoTe H, Te. L =3 - H;

OJIA TpexMapleBHX JiecTHul L = —--—-—-———-—- + - + L" + 4 x b.
cos anbbda cos anbbda

Puc. 15.1. PacyeTHasa gnvHa nyTu no necrtHuue:
a - AByxmapLueBas nectHuua; 6 - TpexmaplieBas nectTHuua
(He npuBoauTCS)

MaHgycbl, ecnM UX HaknoH HesHauuTeneH (MeHbwe 1:8), MOXHO OTHOCUTb K FOPU3OHTAaNbHLIM
nyTsMm, npu Oornee 3HaYMTENbHbIX HAaKMOHAax - K necTHMuam. [OnuHa HakNoHHOro nyTu Takke
onpegenseTcs no ero ocu.

MyTn ABuXeHMs B npepenax 3gaHna oObIMHO nepecekawTCs ABEPHbIMW Mpoemamu,
OEeKOpaTUBHbLIMW NopTanamu, UMeIOT CYXXEHMWS 3a CYET PasfnMYHbIX apXUTEKTYPHbBIX UM TEXHONMOMMYECKMX
3MNEeMEHTOB, BbICTYNAalLWMX M3 MIAOCKOCTU OrpaxaeHun. Takne MecTHble Cy>XEeHWUS HEe3aBUCUMO OT UX
XapakTtepa B JanbHenlem HasblBalTca npoemMamu wupuHon b. OnvHa nytm L B npoeme MOXeT He
YyUYnTbIBaTbCS, €Cnn oHa He npesbiwaet 0,7 M, T.e. ANUHbI OAHOIO LWara, B NPOTUBHOM Clyyae ABUXeHue
B npoeme crniedyeT paccmaTtpvBaTb Kak [ABWXEHWE Ha CaMOCTOATENbHOM pacyeTHOM YyuyacTke
FOPU3OHTarNbLHOIO NyTy.

JleCTHUYHbBIE KNETKN SABMASIOTCA LEHTpaMu TArOTEHWs MOOCKMX MOTOKOB (41 MEpBOro artaxa -
BbIXOAbl HapyXy), Ha BXode B KOTOpble 3akaH4YMBaeTCs BTOpPOW 3dTan dBakyauumn. [1oatomy pacdeTHble
CXxembl LienecoobpasHo COoCTaBnAaTb ANA Kax4on 4acTu ataxa, Mo KOTOpOoW NMIOAU 9BaKyupyloTcs Yepes
NpeaycMOTPEHHYIO OIS HUX MEeCTHUYHYIO KNeTKy (Bbixod Hapyxy). Ha puc. 15.2 npuBegeH npumep
COCTaBfeHNs pacYeTHOWM CXeMbl 3BaKyaLMm NI0AEN No YacTu aTaxa A0 BXOAa B FIECTHUYHYIO KIETKY.

Puc. II15.2. IIpuMep COCTAaBJIEHUS PaCUeTHOM CXeMbl 3BaKyaluu
JIoOe) IO YacTM B3Taxa OO BXOoIa B JIECTHUUHYK KIIETKY:
N - koJiMuecTBO Jomel; b - mmpuHa; 1 - OJIMHA;
b - wmmpumHa npoema (He NPUBOOUTCH)
0

B 3puTenbHbix 3amax C MOCTOSIHHbIMWM MecTamu Ons NoceTuTenen pacnpegeneHve niogen no
HanpasneHnsaM ABWXEHUS K 3BaKyaLMOHHbIM BbIXo4aM nokasaHo Ha puc. [15.3 n 115.4.
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Puc. M5.3. MapLwpyTusaums ABMXKEHUS NIOLCKNX NOTOKOB
npw 3BaKyauum U3 3puUTEnbHbIX 3anoB ¢ 60KOBbIMU (MPOLONbHBIMMA)
npoxogamu (He NPUBOANTCS)

Puc. M5.4. MapLwpyTusauns ABMXEHUSA NIOACKUX NOTOKOB
npwv 9BaKyaLun N3 3puTenbHbIX 3ar0B C MONEPEYHbIM MPOXOA0M
(He npuBoauTcs)

Ecnv B ganbHenwum niogu BbIXOAAT B dole unu BecTublonb, T.e. Yepe3 MOMEeLLeHus, He
orpaHu4MBatoLLme, Kak Kopuaop, LWUPUHbLI MOACKOrO NOTOKa, TO pacnpeaeneHme MoaCKMX MOTOKOB MEXay
BO3MOXHbIMW 3BaKyaUMOHHbIMU BbIXO4AMMW, Korda OHM He OnoKMpoBaHbl, MPOUCXOAUT COrNacHo
3aKOHOMEPHOCTAM, NpuBedeHHbIM Ha puc. I15.5, a, 6.

Puc. II5.5, a. Ymciyo 3puresen
¥ BEIOOP BEIXOIA [PM 2BaKyaluy B IBe JIECTHUUHEE
KJleTky JIMOO B IBEe OTKPBITHE JIECTHMUE MJIM B IIBa BHEXOIA

3 3naHuga: N - oflmee KOIMUECTBO 3BAKYyMUPYOUMXCSH;

N - uKMCJO 3BakKyUPYRUMXCHa udepes3 ONVMXHUM BBIXOI;
1

N - UKMCJIO 3BaKyUPYKRUMXCH dYepe3 OaJIbHUM BEIXOI;
2

1l - mnauHa oyt o OJMXHEeIro BHXOIA; 1 - »OJMHA
1 2

OyTy IO HaJIbHEeI'O BEXOZAa (He NPpMBOOUTCSH)

Puc. II5.5, 6. Umciyo 3puresen,
5BAKYyMPYRIMXCA IO OTKPEITOM JIeCTHuLe: N - ofumee
KOJIMYEeCTBO »Bakyupyboumxcsa; N - UMCIO 3BaKyUPYONMUXCS

1
IO OTKPBEITOM JiecTHMUe; 1 - »OaMHa OyTM OO OTKPETOM
1
JIECTHMLIBL, 1 — IJIMHa IIYyTM OO BEIXOIa Ha JIECTHUYHYIO
2
KJIETKY (He MNPMBOIMUTCH)

3. lNMpu ogHopogHOM cocTaBe NKOACKOro nmotoka rpynn modunbHoctn M2, M3 n M4 3HayeHus
BenuunH D, V 1 q cnegyeT NnpyHMMaTh B COOTBETCTBUM C AA@HHbIMK Tabnuubl 15.2.

Tabnuua 5.2
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

PacueTHble 3Ha4YeHUs napaMeTpoB Ang rpynn ModuneHocTn M2 - M4

pynna [Bug nytn

Mobunb- D, rOpM30HTanbHLIN [NEecTHUUA BHM3 [NecTHMUA naHayc BHU3 naHayc BBEPX
HOCTU M2/mM2 BBEPX
V! q! V! q! V! q Vr q! Vv q,
M/MUH.  [M2/m M/MUH.  [M2/m M/MUH.  [M2/M M/MUH. [M2/M M/MUH. M2/
X MUH. X MUH. X MUH. X MUH. X MUH.
M2 0,01 (30,00 0,30 30,00 0,30 20,00 (0,20 45,00 10,45 25,00 0,25

0,05 (30,00 [1,50 30,00 |1,50 20,00 |1,00 45,00 (2,25 25,00 |1,25
0,1 30,00 |3,00 30,00 |3,00 20,00 |2,00 45,00 4,50 25,00 [2,50
0,2 26,05 |5,21 26,22 |5,24 16,78 [3,36 41,91 [8,38 21,98 4,40
0,3 21,97 16,59 22,01 16,60 13,96 4,19 33,92 (10,18 18,09 5,43
0,4 19,08 17,63 19,03 [7,61 11,96 |4,78 28,25 11,30 15,32 6,13
0,5 16,84 |8,42 16,71 18,36 10,41 15,20 23,85 11,93 13,18 6,59
0,6 15,01 9,01 14,82 18,89 9,14 5,48 20,26 12,16 11,43 (6,86
0,7 13,46 9,42 13,22 19,25 8,07 5,65 17,22 12,05 9,95 6,97
0,8 12,12 19,69 11,83 9,47 7,14 5,71 14,59 |11,67 8,67 6,94
0,9 10,93 (9,84 10,61 19,55 6,32 5,68 12,27 11,04 7,54 6,79
M3 0,01 [70,00 0,70 20,00 0,20 25,00 0,25 105,00 [1,05 55,00 [0,55
0,05 [70,00 (3,50 20,00 |1,00 25,00 1,25 105,00 [5,25 55,00 2,75
0,1 70,00 [7,00 20,00 (2,00 25,00 (2,50 105,00 |10,50 55,00 5,50
0,1 53,50 10,70 20,00 4,00 20,57 4,11 83,41 [16,68 45,54 9,11
0,3 43,57 13,07 16,67 |5,00 17,05 [5,12 65,70 19,71 35,59 [10,68
0,4 36,52 14,61 14,06 |5,62 14,56 [5,82 53,13 21,25 28,54 |11,41
0,5 31,05 |15,53 12,04 16,02 12,62 16,31 43,39 (21,69 23,06 |11,53
0,6 26,59 15,95 10,38 16,23 11,04 16,62 35,42 21,25 18,59 [11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 |20,08 14,81 [10,37
0,8 19,64 |15,63 7,77 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 |14,99 6,70 6,03 7,52 6,77 17,71 115,94 8,64 7,78

M4 0,01 60,00 0,60 - - - - 115,00 |1,15 40,00 (0,40
0,05 160,00 (3,00 - - - - 115,00 [5,75 40,00 (2,00
0,1 60,00 6,00 - - - - 115,00 |11,50 40,00 4,00
0,2 50,57 |10,11 - - - - 99,65 (19,93 35,17 7,03
0,3 40,84 12,25 - - - - 79,88 23,97 28,36 8,51
0,4 33,93 |13,57 - - - - 65,86 [26,34 23,52 9,41
0,5 28,58 114,29 - - - - 54,98 27,49 19,77 9,89
0,6 24,20 14,52 - - - - 46,09 [27,65 16,71 [10,03
0,7 20,50 [14,35 - - - - 38,57 27,00 14,12 9,88
0,8 17,30 13,84 - - - - 32,06 [25,65 11,88 [9,50
0,9 14,47 13,02 - - - - 26,32 23,68 9,90 8,91
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COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

MpumevaHwne:

M2 - HemoOLLHbIE Noan, MOBUNBHOCTE KOTOPbIX CHIDKEHA N3-3a CTapeHus opraHnaMa (MHBanugbl no
CTapoCTK); UHBaNWAbl Ha NpoTe3ax; MHBanuAbl C HeAoCTaTKaMu 3peHus, Nosb3yowmnecs 6enon TPoCTbIo;
NOAN C NCUXNYECKNMU OTKITOHEHNAMU;

M3 - uHBanuabl, MICNONb3YOLLME NPU OBVKEHUN AOMONHUTENBHbIE ONOPbI (KOCTBINK, Nanku);

M4 - uHBanuabl, NnepeaBuraoLLMecs Ha Kpecrax-Konsickax, NpuBoanMbIX B ABUMXEHME BPYUHYIO.

4. MNnowagp FOpVI3OHTaJ'IbHOl7I npoekunn 4enoBeka f, M2/ven., NPpUHMMaETCA B 3aBUCMMOCTU OT
COCTaBa ftofen B NOTOKe B COOTBETCTBUN C npmBegeHHbIMU HUXe JaHHbIMW.

Puc. 5.6. Nnowaab ropusoHTanbHOM NpoekLunn Yyernoseka:
a) pacyeTHasi; 6) gpencreutensHas (He NPUBOANTCS)

Paamepbl nogen M3MeHslTCA B 3aBUCMMOCTM OT (PM3NYECKMX OaHHbIX, BO3pacta u ogexabl. B
Tabnuuax 5.3, 5.4, M5.5 n Ha pucyHke [15.7 npuBogaTCa YCPeOHEHHblE pas3Mepbl Jf0Aen pasHOro
BO3pacTa, B pasfiMyHOW ofexae U C pasnuyHbiM rpy3om. Npu 3TOM npuBedeHbl 3Ha4YeHWda nrowiaau
FOpI/I30HTaJ'IbHOI7I npoekunn nHBanngoB C HapyLleHnem onopHo-ABuUraTenbHOro annapara.

Ta6bnuua M5.3

Mnowaam ropnsoHTanbHOM NPOEKLMN B3POCSbIX ftogen

Tun onmexnrl IvpmuHa a, M TonumHa c, M [Iyomanbe T'OPUBOHTAaJIbHOM
npoekuuu, M2/dert.

JIeTHAS 0,46 0,28 0,100
BECEeHHe-OCEeHHAad 0,48 0,30 0,113
SYMHAS 0,50 0,32 0,125

Tabnuua N5.4

Mnowaan FOpM3OHTaJ'IbHOI;1 npoeKkunn aeten n noapoCcTKOB

Tun O oeX bl BOBpaCTHbIe T'PYIIIBL
MJlaoiiad Cpe,HHHF[ CTapLL[aFI
no 9 jer 10 - 13 gjerT 14 - 16 jerT
IOMAlIHAS OIexXIa 0,04 0,06 0,08
ooMallHgg oIexIa CO WKOJIbHOM 0,07 0,10 0,14
CYMKOM
yJIMuHasa omexia 0,09 0,13 0,16
Puc. M5.7. MNMnowanb ropn3oHTanbHOM Npoekunn noaen
C pasnunyHbIM rpy3oM (He NPUBOANTCS)
Tabnuua N5.5
Mnowaab ropu3oHTanbHON NpoeKkuun ngen ¢ orpaHN4YeHHOM
MOBOUNBHOCTLIO, M2/4ern.
300pPOBEIE Crensle C nopaxeHMeM OIOPHO-OBUIATEJIBHOTO allapaTra
JioOu, cija-
Oocusllamme, nepenBu— |OepenBu— |OepenBu— |IepenBr— |TPaHCIOP- |TPaHCIoOp-—
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

C OoTr'paHu- ramomyecs |raomyecs |raompecs |rawompecs |TUPYeEMBEe | TUPYyEMBe
JyeHMeM yM-— 6es C OIOHOM C IOBYyMS Ha Ha Ha
CTBEHHOM IOOIOJIHM - |IONOJIHM— |IOOINOJIHM- |Kpecjlax— |HOCUJIKax |[kaTankax
nesaTesb-— TeJIbHBIX TeJILHOM TeJILHEIMM | KOJIICKAaX
HOCTU oIop OIIOPOM oropammu
1 2 3 4 5 6 7 8
PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK
(He npmuBO- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu-
ONTCS) BOOMUTCS) BOOMUTCS) BOOMTCS) BOOMTCS) BOOMUTCS) BOOMUTCS) BOOMUTCS)
cxeMa cxeMma cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa
(He npuBO-— (He npu- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu-
OMTCS) BOIMUTCSH) BOIMUTCSH) BOIMUTCSH) BOIMUTCSH) BOIMUTCSH) BOIUTCSH) BOIUTCSH)
a = 0,28 a =0,72|la = 0,40|la = 0,50|la = 0,50|la = 0,80lb = 0,50(b = 0,75
1 2 3 4 5 1 2
c = 0,406 c = 0,82(c = 0,75(c = 0,65(c = 0,90(c = 1,20(e = 2,10(e = 2,10
1 2 3 4 5 1 2
f =20,10 f =20,40 (£ =0,25 |[f =0,20 [£f=0,30 [f=0,9 [f=1,05 [f =1,58
4. BpeMsa 3aIepxkmu t OBMXEHMs Ha ydacTKe 1 m3-3a o0pas30BaBUEIrOCH
3
CKOMJIeHUSa JIoIe¥ Ha TpaHulle C OoCJenyllyMm ydacTkoM (i1+1) onpemeyseTcs o
bopmysie:
1 1
t=Nxf x (-————————""""———- - ——————- ), (I15.1)
a X b qa xb
npu D=0, 9 i+1 i i
roge N - KOJIMUECTBO JIOOENM, uedl.;
f - mjomanbs TOPMBOHTAJILHOM MNPOEKLUUM, M;
q - MHTEHCHMBHOCTB IBIWXKEHMUs udepes ydacTok i+l npm njmoruoctm 0,9
npu D=0, 9
n Gojiee, M/MMH.;
b - mMpMHa ydyacTka, M, IIPU BXOXIEHUM Ha KOTOPBEIM 00paz30BajioCh
i+1
CKOIJIeHME JIONen;
q - MHTEHCUBHOCTL IBUWXEHUS HA ydacTke 1, M/MuH.;
i+1
b - mMpMHa IOpemuecTBYyOMeTro ydacTKa 1, M.
i
BpemMsa cymecTBOBaHMUS CKOIJIEHUS T Ha ydYacTke 1 omnpenejseTcs 0 dopwmyse:
CK
N x £
t = ———— . (I15.2)
CK q X b
npmu D=0, 9 i+1

PacueTHOEe BpeMs 5BakyaluMy IO y4YacTKy 1, B KOHILE KOTOPOITO Ha I'PaHule C
yuacTkoM (i+1l) oOpaz30BajioCh CKOIIJIEHME JIOIel, PaBHO BPEMEHM CYyIeCTBOBaHMUSA
CKOIJIEHUA t . PacueTHOe BpeMs 5SBakyauuu IO YydYacTKy 1 momnyckaerTcs

CK
onpenenaTe no dQopwmyse:

t =--4+t . (II5.3)
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

MpunoxeHue N 6
K NyHKTY 12 MeToamku

NOoPAQOK
MNMPOBEJEHNA PACHETA N MATEMATUYECKME MOLENN ANA ONMPELENEHNA
BPEMEHW BITOKNMPOBAHUA MYTEN 3BAKYALIN ONMACHBbIMU
OAKTOPAMU MNMOXKAPA

(B pea. MNpukaza MYUC PP ot 12.12.2011 N 749)
I. Mopsagok npoBeaeHns pacyeTa

[MpounsBoanTCs aKCNepTHbIM BbIOOP CUeHapust Unu cueHapueB noxapa, npy KOTOPbIX OXnaatoTcs
HauxyaLwme nocneacTBus ANs HaXOASLIMXCA B 34aHUN Nogen.

dopmynupoBKa cLeHapusi pa3BuTUsa Noxapa BKroyaeT B cebs cnegytowime atanbi:

BbIGOp MecTa HaxOXAEeHUS NepBOHaYanbHOro o4ara noxapa u 3akOHOMEPHOCTEN ero pas3BuTHS;

3afjaHue pacyeTHom obractu (BbIOOp paccMaTpuBaeMon Mpu pacyeTe CUCTEMbl MOMELLEHUN,
onpefeneHve y4duTbiBaeMblX NPW pacyeTe 3NeMeHTOB BHYTPEHHEN CTPYKTYpbl MOMELUEeHURn, 3apjaHue
COCTOSIHUSA MPOEMOB);

3afjaHMe napaMeTpPoOB OKpyXallleh cpedbl M HavanbHbIX 3HAa4YeHW napameTpoB BHYTPU
NOMELLIEHUN.

Bbibop mecTa HaxoxgeHus oyara noxapa NpPOU3BOAMTCS 3KCMepTHbIM nyTem. [lpu aTOM
YUYMTbIBAETCA KOMMYECTBO TFOPHYEN Harpy3ku, ee CBOWCTBA M pacnosfiokeHue, BEPOSATHOCTb
BO3HUKHOBEHUA MNMoOXapa, BO3MOXHadA AMHAMUKa ero pa3BuTuA, pacnonoXeHne sBakKyalOHHbIX nyTe|7| n
BbIXOZOB.

Haunbonee 4acto npu pacyeTax paccMaTpvBalOTCs TPWU OCHOBHbIX BuOa pPasBUMTUS MNoxapa:
KpyroBoe pacrnpoCTpaHeHue noxapa Mo TBEepAOW Troprtodelrt Harpyske, NVMHEWHOEe pacnpoCcTpaHeHue
noXkapa no TBepAon roptoven Harpyske, HeyCTaHOBMBLUEECS TOPEeHNE ropHOYEN XKUAKOCTH.

CKkopOoCTb BbIrOpaHns A5is 3TUX CnyvaeB onpeaensercs opMynamu:

2 2
ncu X IM X Vv X t - IOJIg KpyT'OBOTO PacCIpOCTPaHeHMS IoxXapa
v
ncu X 2 x v x t x b - nyia JMHEMHOTO paclpocTpaHeHMus noxapa (II6.1)
va
ncu = <
/t
ncm x F x /--- - IJa HeyCTaHOBUBIETOCs ropeHus I'K,
va / t
\/ cT
roe Incu - yIeJyibHas CKOPOCTHL BHITOPaHMA (IOJIS XMIOKOCTEM YyCTaHOBMBLIAACH),
ya
xr/ (c x M2);
V - CKOPOCTBH PaCHpPOCTpaHeHMsa [JIaMeHM, M/C;
b - mmMpuHa OOJIOCH TOpoYelN HAaTIPy3KM, M;
t - BpeMsa cTabuim3aluuy TOPEeHMS ToplueM XUMAKOCTM, C;
cT
F - njomans ouara mnoxapa, M2.

C yyetom pasgena |l gaHHoro npunoxeHus BblIbMpaeTcsa MeTo4 MOLENMPOBaHNUs, opMynmpyeTcs
mMaTemMaTuyeckas Mogernb, COOTBETCTBYKOLWASA AaHHOMY CLEHapuvio, U Npou3BOAUTCH MOAENMpoBaHue
OVHaMUKM pa3BUTUA noxapa. Ha ocHOBaHMM NOMyYeHHbIX pe3ynbTaToB paccYMTbiBAaeTCs Bpems
OOCTWXKEHNST KaXablM M3 OMacHbiX (PAKTOPOB MoXapa npedernbHO AOMYCTUMOrO 3HAYeHWs Ha MyTax
3BaKyauumm.

Kputndeckoe Bpems no KaxgoMy M3 OMacHbIX (pakToOpoB noXapa onpedensieTcs Kak Bpems
OOCTUXEHNS 3TUM hbakTopom npenenbHO A0NYCTUMOrO 3Ha4YeHUs Ha MyTaX dBakyauum Ha BbicoTe 1,7 M
OT nona.

Crpanuua 30 n3 82



Mpukaz MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06 yTBEp>XAEHUM
METOAMKWN ONpeaAeieHnsl pacYETHbIX BEIMYMH MOXKAPHOIo pUcka B 34aHusIX,
COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

lMpenenbHO 4ONYCTUMbIE 3HAYEHUS MO KaXKAOMY M3 OMacHbIX (pakTopoB NoXapa COCTaBnAT:
(B pea. Mpukasza MUC PP ot 12.12.2011 N 749)
no noBblILLeHHON TemnepaType - 70 °C;
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)
no TennoBomy NoToky - 1400 B1/m2;
(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)
no notepe Bugumoctn - 20 m (ansa cnydas, korga ob6a ropu3oHTamnbHbIX JIMHENHbIX pasmepa
nomelleHms Medbwe 20 M, NpegenbHO AOMyCTUMOE pPacCTosiHMe Mo noTtepe BUMAMMOCTU crneayet
NPMHUMaTb PaBHLIM HAMOOMNbLUEMY FOPU3OHTarIbHOMY JIMHEHOMY pasMepy);
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)
MO NMOHXXEHHOMY cofepaHuto kucrnopoga - 0,226 kr/m3;
(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

MO KaAOMY 13 TOKCUUHBIX ra3006pasHbix NPOAyKTOB ropeHus (CO2 - 0,11 kr/m3; CO -1,16-107

kr/m3; HCL - 23-107° kr/m3).

(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)

HeobxoaMmo OTMETUTb, YTO MPU UCMONb3OBaHUW MOMEBON MOAENW ornpeaeneHne KpUTUYECKOro
BPEMEHN MMeeT CyLleCTBEHHble OCOBEHHOCTW, CBA3aHHble C TeM, YTO KPUTUYECKOe 3HayeHue B
Pa3nUYHbIX TOYKax MOMELLUEHUS OOCTUraeTCsi He OOHOBPEMEHHO. [fs MOMEeLLeHUA C COM3MEPVMbIMU
rOpU3oHTarnbHbIMU pasMepammn KpUTUYEeCKoe BpeMs OonpeaenseTcs Kak MakCumarnbHOe U3 KpUTUYECKUX
BpeMEeH [N 9BaKyaLMOHHbLIX BbIXOOOB M3 OaHHOrO nomelleHns (Bpems BnokvpoBaHWs nocriegHero

BbIx0A4a).
OnpenenaeTrcsa BpeMa OJOKMPOBaHMA t
OJ1
0
o.B. T T.T. 2 T.II
t = min <t , £, t , £, t >. (I16.2)
oIt [ Kp Kp Kp Kp Kp J

Il. Knaccudmkaumsa n obnacte npMeHeHNss MeToa0B
MaTeMaTU4ecKoro MoOAENMpPoOBaHMs noxapa

[nsa onucanma TepMorasognHaMuU4eckux napameTpoB NoXkapa NPMMEHSATCH TPU OCHOBHbIX rpynmbI
OETEPMUHUCTMYECKNX MOLENEN: NHTErparnbHble, 30HHbIE (30HANbHbIE) U MONEBbIE.

Bbibop KOHKpeTHOW Moaenu pacyeta BpemMeHu OnokmpoBaHus nyTew dBakyauuwm cregyet
OCYLLECTBMATb UCXOAA U3 CNEeAYIOLWNX NPeanoChInoK:

WHTEerpanbHbI MeTos;

ONSA 30aHui, cogepXalwmx pas3BUTYD CUCTEMY MNOMELLEHUA Manoro obbema npocTomn
reoMeTpu4eckon KoHdurypaumm;

ONs1 MOMELLEHWUN, rae XapakTepHbI pa3Mep o4ara noxapa COM3MEPUM C XapakKTepHbIMU
pasMepamn MNOMELLEHUs U pa3Mepbl MOMELLEHUS COM3MepUMbl Mexay cobon (NMHEenHble pasmepsl
rnomeLLeHns oTnmyalTca He bornee 4Yem B 5 pas);

ONs npeaBapuTerbHbBIX PACYETOB C LENbIO BbIsIBNEHUSA Hanbonee onacHoro cLueHapus noxapa;

30HHbIV (30HANbHbIV) METOA:

Ons MOMELEHNN U CUCTEM MOMELLEHNA MNPOCTOM FEeOMETPUYECKON KOHUrypauum, fnHENHble
pa3mepbl KOTOPbIX COM3MEPUMbl MeXAy COOON (NTMHENHbIE pa3Mepbl MOMELLEHUA OTnnYatoTca He bonee
Yem B 5 pas), korga pasmep oyara noxapa CyLleCTBEHHO MEHbLLE pa3mMepoB NOMELLEHNS;

ana paboynx 30H, pacrnonoXeHHbIX Ha pasHblX YPOBHAX B npedernax OAHOro nomeLleHust
(HaKMOHHbLIN 3pUTENbHBIN 3an KMHOTeaTpa, aHTpPeconu u T.4.);

noneBson MeTop;:

OIS MOMELLEHUA CIOXHOW FeOMETPUYECKON KOHUrypaumm, a Takke MOMELLUeHUMn ¢ Gonblunm
KONMMYEeCTBOM BHYTPEHHUX nperpag (aTpuymMbl C CUCTEMOM ranepen M npUMbIKaLWMX KOpuaopos,
MHOMOOYHKLMOHANbHbIE LEHTPbI CO CIOXXHOW CUCTEMOWN BEPTUKANBbHBIX M TOPU3OHTAaNbHbBIX CBA3EN U T.4.);

Ons nomMeLleHnn, B KOTOPbIX OOWH U3 reOMETPUYECKUX pasmepoB ropasgo Gonblue (MeHbLue)
ocTasnbHbIX (TOHHENW, 3aKPbITble aBTOCTOAHKM BonbLUOW nowaam 1 T.4.);

AN WHBIX CNny4YaeB, KOrga MPUMEHMMOCTb WU MH(OPMATMBHOCTb 30HHBLIX U MWHTErpasnbHbIX
MoZernen BbI3bIBAET COMHEHME (YHUKanbHble COOPYXEHWUs, pacrnpocTpaHeHWe noxapa no dacagy
30aHusA, HeobXoOMMOCTb yyeTa paboTbl CUCTEM MPOTMBOMOXAPHOW 3aLUUTHI, CMOCOBHBLIX Ka4eCTBEHHO
N3MEHUTb KapTUHY NoXxapa, u 1.4.).
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METOAMKW ONpeaeneHnsl PaCYETHbIX BE/IMUMH MOXAPHOTO pUcka B 3aaHusIX,
COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

Mpn ncnonb3oBaHUU MHTErpanbHOM U 30HHOW Mogenen And NoMeLleHWsl, OOAWH U3 JIMHEWHbIX
pa3MepoB KoToporo 6oree 4em B MNSATb pa3 MpeBbllaeT XOTd Obl OAMH U3 ABYX APYrUX JMHEWHbIX
pa3mepoB, HeOBXOOAMMO 3TO MOMELLEHME OeNUTb Ha Y4YacTKku, pasMepbl KOTOPbIX COU3MEPUMbI Mexay
cobon, 1 paccMaTpvBaTb Y4acTKM Kak OTAernbHble MOMELLEHUs, coobLliatlmecss npoemamu, nrowagib
KOTOpbIX paBHa Mowagn CeYEHUs Ha rpaHuue y4acTKOB. VIcnonb3oBaHMe aHanorMyHom npouenypbl B
cnydae, Korga ABa JIMHENHbIX pa3Mepa npeBbiwatoT TpeTuii 6onee Yem B 5 pas, He JOMNyCcKaeTCs.

[ll. MHTerpanbHas matemaTuyeckas mogernb pacdeTa rasoobmeHa
B 30aHWK, Npu noxape

(B pea. MNpukaza MYUC PP ot 12.12.2011 N 749)

[ns pacyeTta pacnpocTpaHeHusl NPOOYKTOB TOPEHUs MO 3[aHWI0 COCTaBMSATCA W pelualTcs
ypaBHEHUsI aspauumu, Tenmno- U maccoobMeHa Kak Ons KaXJoro NOMELEHUs B OTAENbHOCTU, Tak U Ons
BCEro 34aHuNs B LIENOM.

YpaBHeHUs! ABWXEHUS, CBA3bIBAIOLLME 3HAYEHUS NepenanoB OaBleHuii Ha npoemMax ¢ pacxodamu
rasoB Yepes Npoembl, UMelT BUA;

G, = sign (APﬂ )E F-\]2'p ‘APJZ‘ , (M6.3)

roe G/.i - pacxof rasoB Yepes NpoemM Mexay AByMs (j-M 1 i-M) CMEXHbBIMW NMOMELLEHNUAMU, KI/C;

€ - koadhdbuumeHT pacxoga npoema (E =(,8 [ANA 3aKpbITbIX NPoemMoB W E =(0,64 ANS

OTKPbITbIX);
F - nnowapb cevyeHns npoema, m2;
Nl - NNOTHOCTb ra3oB, NPOXOAALLMX Yepe3 NpoeM, Kr/m3;

APﬂ. - CpedHui nepenag norHbIX AaBneHun Mexay j-m v i-m nometlleHunem, lNa.

HanpagneHue (3HakK) pacxoda onpenenseTcs 3HakoM pasHOCTY JaBNeHni APJI

B 3aBMCMMOCTM OT 3TOrO MMOTHOCTL N NnpUHNMaeT pa3rinyHble 3Ha4YeHUA.

3Hak pacxoga rasoB (BXOASILLMIA B NOMELLEHNE PACXO[ CHUTAETCS MONMOXUTENbHBIM, BbIXOOALLMA -
oTpuLaTenbHbIM) U 3HaYeHne 1 3aBUCAT OT 3HaKa nepenaga AaBneHuid:

Vad 7

. -Lp= j A
sign( = , (M6.4)
+L,p = A

i

[nsa nporHo3mpoBaHnst NapameTpoB NPOAYKTOB rOpeHns (TemnepaTtypbl, KOHLEHTPALUMN TOKCUYHbIX
KOMMOHEHTOB NPOAYKTOB ropeva) B NOMeELWEeHNAX MHOIo3TaXXHoro 3gaHuna Ha aTa)kax, pacnofioXXeHHbIX
Bbllle 3Ta)ka, Ha KOTOPOM MOXET BO3HWKHYTb NoXap, paccMarpuBaloTcs NPoLEecChl pacnpocTpaHeHUst
NPOOYKTOB rOpPeHUs B BEPTUKarbHbIX KaHanax (NecTHUYHbIE KNEeTKN, WaxTbl NMNQTOB, BEHTKaHanbl 1 T.1.).

BepTukanbHylo LWaxTy MNo BbICOTE pasfensloT Ha 30Hbl, KOTOpble MNPEeACTaBnsAlT Y3nbl B
rMApaBNNYecKkon cxeme 3gaHns. 30Ha Mo BbICOTE MOXET OXBaTbIBaTb HECKOMNbKO 3TaxKew 3aaHus. B atom
crny4vae pacxof rasa mexagy 30HaMmu MOXHO Bbipa3uTb oopmyron Buaa:

A
G= |22  (ne.5)
S
1
roe S = —2 - XapaKkTepucTnka rmgpasriin4eCKoro CornpoTmnBreHna Ha rpaHnue 30H;
2xgx x X

F - nnowaab nonepeyHoro ceveHmnst WaxThbl;

k - koadhpumumeHT (gonyckaeTtcs npuHumaTtb pasHbiM 0,05 c2/m);
g = 9,81 m/c2 - yckopeHne cBOOOOHOIo NageHus;

Ap - nepenag AaBneHUn Mexay ysnamu.
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3aaHvie NpeacTasnsaioT B BUAE TMAPABINYECKOW CXeMbI, Y3Mbl KOTOPOW MOAENUPYIOT NOMELLEeHUs, a
CBS3M - NMYTU OBWXEHWS NPOAYKTOB ropeHus u Bo3gyxa. Kaxgoe nomelleHne 3gaHus onucbiBaeTcs
CUCTEMOW YpaBHEHWUW, COCTOSLLEN U3 ypaBHeHUs BanaHca Macchbl, YpaBHEHUS COXPaHEHUS SHEPrnn u
ypaBHEeHNsa OCHOBHOrO ra3oBoro 3akoHa (MeHaeneesa-KnarinepoHa).

YpaBHeHne banaHca mMacchbl Bbipaxaetcs (hopMyrnon:

a( ;) = +Z "_2 .. (M66)

roe Vj - 06bEeM nomMeLLeHuns, M3;
t - Bpems, c;
2 Gk - CyMMa pacxofoB, BXOAALLUMX B MOMELLEHUNE, Kr/C;

E G, - cymma pacxofioB, BbIXOASILLMX U3 MOMELLEHUS, Kr/C;
1

@ - CKOPOCTb BbIrOpaHWsi NOXapHOW Harpysku, Kr/c.
YpaBHeHMe CoxpaHeHns SHeprum Bolpaxkaetcsi popmyrnon:

ac,- - ) = "'Z( o) S e - e
1
roe Cv, Cp- yOoenbHas n3oxopHas u usobapHas tennoemkocTtu, kx/(kr-K);
T., T, - Temneparypbi rasos B i-M 1 j-M nomeLyeHnsix, K;
Q; - KonMuecTBo Tenna, BbIAENSEMOro B MOMELLEHUM Npu ropeHnu, kBT,
QW - TENSIOBOW NOTOK, MOrMoLaeMbI KOHCTPYKLUNAMM U U3MydHaeMbl Yepes npoemsl, KBT.

[ns nomewleHnsa ovara noXkapa BennynHa QA onpegendeTca no cbopmyne:

Q; =m0, +1)

rae 1 - KO3ULMEHT NOMTHOTbI FOPEHUS;
Ql, - HM3LWagna TennoTa cropaHus, KIK/Kr;
I = ¢, XI' - aHTanbnus raandrLMpOBaHHON ropioYen Harpysku, kx/kr;

C,s - YOernbHasa TennoeMKoCTb NpoayKToB nuponuaa, K/ (kr-K);

T - Temnepatypa npoayKkToB nuponuaa, K.
[nsa ocTanbHbIX NTOMELEHNI QA =0.

KoahmuMeHT NoNHOTLI ropeHust 1) onpeaensercs no gopmyne:

ZXox,k>G
n=no'K+-(l—K)—ng . (N6.8)

ox

rae 1), - KO3MULIMEHT NOMHOTLI TOPEHUS B PeXVME Noxapa, PerynimpyeMom roptodeli Harpyskou,
onpegensemMblii OPMYMoun:

M, =0,63+0,2xX, , +1500xX°,, . (M6.9)
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KoadppmumeHT K paccuntbiBaeTcs no gopmyne:

B

anm X()xm
K = X’ exp| B-|1-—= , (M6.10)

ox,0 ox,0

x,0
rme B=| —2&2 | ;
X, ,-0,01
X, , - HauanbHas KOHLEHTPaLms KUCIIOPOoAa B MOMELLEHUM o4ara noxapa, Kr/kr;
X, - Tekylas KOHLEHTPaLMs KMCIopoaa B MOMELLEHUM o4ara noxapa, Kr/kr;

L, - xonu4ecTBo K1CrIopoAa, MOMOLAEMOr0 MPY CropaHny 1 Kr roproYeil HarpysKkm, Kr/kr.

YpaBHeHue MeHgeneesa-KnannepoHa Beipaxaetcst hopMyrow:

P.= . X

= j><M,(l16.11)

roe Pj - [laBrieHve rasa B j-M rnomelleHuu, Ma;

Tj - Temneparypa rasa B j-M nometieHuu, K;

R = 8,31 - yHuBepcanbHas razosas noctosiHHas, [x/(monb-K);

M - monsipHas Mmacca rasa, Morlb.

MapameTpbl rasa B NOMELLEHMU OMNPeAEensoTCs U3 ypaBHeHus OanaHca Macc OTAenbHbIX
KOMMOHEHTOB MPOAYKTOB FOPEeHns 1 Kucnopoaa n ypaBHeHus 6anaHca onTUYecKon MIOTHOCTM AbiMa.

YpaBHeHne BanaHca Macc OTAENbHbLIX KOMMTOHEHTOB NPOAYKTOB FOPEHMs U KUCIopoaa:

d(XL,j' i j) = L+Z( Lk’ k)_ L,j'E - (116.12)
1
e X, ;, X, - KOHLEHTpauus L-ro KOMNOHEeHTa NpofyKTOB FOPEHNS B i-M U j-M NOMeLLeHNsX, Kr/
Kr;
L, - xonuyecTBo L-ro KOMMOHEHTa MPOAYKTOB rOpPeHUsi (KACNOpoaa), BblAensiollerocs

(mornowatoLLerocst) pu CropaHny O4HOIO KUmorpaMma MnoXapHoOW Harpy3ku, Kr/Kr.
YpaBHeHne GanaHca onTUYECKOW NI0THOCTY AbiMa:

Vj'dij - 'm"‘Z(k' vk) ”k‘ij'z 'i 77j,(|'|6.13)

1

1.

rae i, i ; - ONTMYEeCKasi MNOTHOCTb AbiMA B i-M 1 j-M nometlerunsiX, 11 x ~

D - AbiMoo6Gpasytowas crnocobHOCTL NoXapHO Harpyaku, Hn-m2/Kr.
OnTuyeckas MAOTHOCTb AbiMa MNpY OOLIYHBLIX YCMOBUSIX CBSi3aHA C PacCTOsIHMEM MpenderbHON
BUANMOCTU B AbIMY (DOPMYFIONA:

Ly =2,38/w . (M6.14)

Onsa nomeleHnin 6e3 UCTouHKKa Tenna cuctema ypasHenun (I16.6), (M6.7) n (IM6.8) ynpowaetcs u
npeacTaBnsaeTcs B BUAE:
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METOAMKW ONpeaeneHnsl PaCYETHbIX BE/IMUMH MOXAPHOTO pUcka B 3aaHusIX,

COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...
Gij( =

° &0 - L0

rme fi, = % [, +sign (AP, )i, +1, —sign (AP, )nj] .

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

s

, (M6.15)

MNepBoe ypaBHeHWe CBA3bIBAET nepenabl AABMNEHW Ha COEAMHSIIOLIMX MOMELLeHMe npoemax C
pacxoQoMm rasa yepes 3Tv nNpoembl. BTopoe - BbipaxaeT NOCTOSHCTBO 0Gbema A 4aHHOTO MOMELLEHHUS.

Takum obGpasom, Ans Bcero 3gaHus TpebyeTca peluaTb CUCTEMY, COCTOSILLYH U3 (rnaﬁ+méﬁ )><ny,b

HenuHeliHbIX ypaBHeHun Buaa (M16.12) n n X, NnHENHbIX ypaBHeHu Buaa (M16.13). 3pecb m,, 1 m,.

- COOTBETCTBEHHO YMCNO rOPU3OHTAaNbHbBIX U BEPTUKArbHbLIX CBA3EW Ha aTaxe; n, -4MCrio yaros; l'lyé -

YMCNO ITAXKEN.

Cuctema ypaBHeHui, BkModatowas B ceba ypasBHeHus ([16.6), ([16.7) ona nomelleHus odara
noxapa wu (M6.12), (MM6.13) ans ocTtanbHbiXx nomMeleHun u ypaBHeHue ([16.11), onuckiBarowwas
rMOpPaBnNUYECKy0 CXeMy 30aHWS, pellaeTcsl YUCIIEHHO METOAOM MTepauuu B COBOKYMHOCTU C METOOOM
CEeKyLLUX.

OcCHOBHblE ypaBHeHUs1 ANS onpeAeneHns TemnepaTypbl ra3a U KOHLEeHTpauuv NpoayKTOB ropeHus
B NMOMELLIEHNAX 34aHWS NOMyYeHbl U3 YPaBHEHWIN COXPaHEHNS SHEPT U Maccehbl.

TemnepaTypa rasa B MOMeLleHUK, rae OTCYTCTBYET odar noxapa, onpenensietcss U3 ypaBHEHUs
Tennosoro 6anaHca, KOTopoe MOXHO NOMy4YnTb U3 ypaBHeHUs coxpaHeHust aHeprum (I16.7). dopmyna ans

onpeaeneHna temnepartypbl ra3a B j-M nomMeLLeHmMm 3gaHnsa B "n"-bIhi MOMEHT BpeEMEHN:

Z(CPB>GkXT;c)+Qj
]-;U= n m =§ m +
C - G-YG_+C - YG+a™* F +o* - F

roe Qj - CyMMa WCTOYHUKOB (CTOKOB) Tenna B 0ObeMe j-ro NomeLLeHnss 1 Tenna, yxoaswero B
orpa)aatoLime KOHCTPYKLNK;

T()- ()

a —_—
T( )_ 0

- Ha4varnbHaa TeMnepartypa B NoMeLleHnn,

o*= - NpUBEOEHHbIN KOIMULMEHT TennooTaauu;

T

0

Fj - NNolaab NOBEPXHOCTY OrpaXkaatoLLMX KOHCTPYKLMIA B j-M NOMELLEHWN.

KoadhcouumeHT Tennootgaum O MOXET ObITb paccynTaH no aMnmMpuyeckon gopmyne:
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.3 °
4,07-3T, -T, = °C
o= . (M6.17)
11,63-exp [0,0023-(Tm -T, )] o>

KoHUeHTpaums oTaenbHbIX KOMMIOHEHTOB ra30BbIX CMECEN B NMOMELLEHUSIX 30aHNSI BbIYUCNSIETCS U3
ypaBHeHuss 6anaHca Maccbl gaHHoro komnoHeHTa (I16.12). KoHueHTpaunsi L-ro KOMNoHeHTa NpoayKToB
ropeHuns B j-M NoMeLLeHn B "n"-bIl MOMEHT BPEMEHW OnpeaenseTcs ypaBHEHUEM:

> (Xu56,) >uG)| [ Y6
X ="t +[X -~ l-exp| -———A |.(N6.18

Lim) — n Lj(n-1) n ~
0. xV.
Z Gk Z Gk J J
=1 =1

OnTunyeckasl KOHUEHTpauusi ObiMa B MOMELLEHUAX onpegensietcs n3 6anaHcoBOro ypaBHEHWS
(M6.19). HatypanbHbIn nokasaTtenb ocriabneHunss cpegpl B j-OM NomelleHun B "n"-bli MOMEHT BPEMEHM
onpegensieTcs ypaBHEHNEM:

Z(ikﬁk)
3 =1 +|i

Z(ikﬁk) ZGk
= l(n-l)j_:ln— exp| —=—-Ad|. (M6.19)

Ly = o Y,
ZGk ZGk iV
=1

=1

)

AHanUTMYecKne CooTHOLLEHNSA ANs onpeneneHna KpI/ITVNeCKOVI
NpPoOOIKNTENbHOCTU NoXapa

[ns 0ogMHOYHOrO NOMELLEHNS BbICOTON He bonee 6 M, yaoBneTBopAoLero ycnosmam npmmeHeHns
I/IHTeI'paJ'IbHOIZ mogenun, npu oTCyTtCTtBUU CUCTEM I'IpOTVIBOI'IO)KapHOPI 3alunTbl, BNMAKOWNX Ha pa3BuTne

noxkapa, AOMyCcKaeTcs onpeaensTb KpUTUYECKMe BpeMeHa Mo KaXaoMy U3 onacHbIX (hakTopoB Noxapa ¢
MOMOLLIbIO aHAMNUTUYECKUX COOTHOLLEHUIA:

Nno NOBbILLIEHHOW TeMnepaType

pA
1 =]=xdn|l+———2— |l (n6.20)
1A Q73+1t,)x
no nortepe BMANMOCTHU
y %
(i = | B g |1 Y A0S ,(N6.21)
A L, xBxD, x
No NMNOHMXEHHOMY COO4epPXXaHUIo Kucnopoaa
R4
£ =<E><1n 1- 0,044 [, (M6.22)
A L,
—240,27 |x
v

Mo KaXaoMy 13 razoo6pasHbIX TOKCUYHbIX NPOAYKTOB ropeHns
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v
B VXX
tor =4 —xin [l-——— , (M6.23)
A B>z
3535, XV
rne B = (1)— - pasmMepHbIN KOMMNMNEKC, 3aBUCALLMIA OT TENnoTbl CropaHns matepuana u
~®) " w

cBobogHoro oobema noMeLleHus, Kr;
t, - Ha4anbHas Temneparypa Bo3ayxa B nomeileHuu, °C;

N - NoKa3aTeslb CTeneHu, y‘-II/ITbIBaPOLLI,I/IIZ n3MeHeHne MaccChbl BbiroparoLlero matepmnana Bo BpeMeHM!;
A - pasmeprlﬁl napamertp, y‘-IVITbIBaIOLLI,VIﬁ yaenbHyrd MacCOBYH) CKOPOCTb BbIfrOpaHUA roproyero

mMaTepuana v nnowaap noxapa, /" ;

Z - 6e3pa3MepHbI NapameTp, YYMTbIBaOLWMIA HepaBHOMEpPHOCTb pacnpenenenns OPI1 no BeicoTe
nomeLLeHns;

QH - HU3Wag TennoTta cropaHua matepuana, MIx/kr;

Cp - yoenbHas m3obapHas TennoemMKocTb AbIMOBbIX raszoB, MIx/(kr-K) (monyckaetcs npvHuUmaTh

paBHOM TENNOEMKOCTU Bo3ayxa npu 45 °C);
@ - KO3(PUUMEHT Tensionotepb (MPUMHUMAETCA MO AaHHbIM CMPaBOYHOW NUTEpaTypbl, npu

OTCYTCTBMU AaHHbIX MOXET ObITb NPUHAT paBHbIM 0,55);
¢ - KO3hMLIMEHT NMOMHOTLI ropeHus (onpeaensetca no dopmyne [16.9);

V - cBOOOOHbIN 0ObEM NomMeLleHust, M3;
a - KO3(hPULMEHT OTpaxXeHUs NPeaMETOB Ha NYTAX 3BaKyauuu;
E - HayanbHasa oCBELLLEHHOCTb, JK;

1‘1‘6 - npegernbHaa AanbHOCTb BUOMMOCTU B ObIMY, M;

D - AbiMoo6pasytowas cnocobHOCTb ropsiiero Matepuana, Hn-mM2/kr;
L - yoenbHbIi BbIXod TOKCUYHbIX ra30B Npu cropaHuy 1 kr matepuana, Kr/kr;

X - npenenbHo JonyCTMMOoe COAEePXaHne TOKCUYHOrO rasa B nomelleHnn, ¢a/i 3 (X =0,11 kr/

co,
M3; X =1,16X07 k/m3; Xy =23X07° kr/m3);
L,, - yaenbHbiii pacxop kMCNopoaa, Kr/kr.

Ecnn nog 3Hakom norapudma nonyyaercs oOTpuuartenbHoe 4ucrno, To AaHHein ODI1 He
npeacTaBnsieT ONacHOCTK.
MapameTp z BbIMUCAAIOT N0 opMyne:

h h
z=—-exp|l,4-— < , (M6.24
0 p q ( )

rae h - BoicoTa paboyeln 30HbI, M;
H - BbicOTa NOMeLLeHUs, M.
OnpepensieTcs BbicoTa paboyer 30HbI:

h=h,+1,7-0,5" ,(6.25)

roe hre - BbICOTa NMNOLWaaKN, Ha KOTOPOW HaxXoO4ATCA NoAKW, Had NornoM NoMelleHns, M;

4 - pPasHOCTb BLICOT Nosia, paBHasi HYINKO Npu ropn3oHTarlIbHOM €ro pacnofioXXeHuun, M.

Cnepyer uMmeTb B BuAy, YTO HaumbonblIeW ONAacHOCTM Npu MoXape noABeprarTca noau,
Haxogdwmecss Ha Oonee BbICOKOW OTMeTke. [MoaTomMy, Hanpumep, nNpu onpegeneHuM Heobxogumoro
BpEMEHU 3BaKyauuun nogen M3 naprepa 3puTEnbHOrO 3ana C HakfoHHbIM MONoOM 3HadyeHue h cneayet
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HaxoauTb, OPUEHTMPYACL Ha Hamboree BbLICOKO pacnonoXeHHble psiabl kpecen. MapameTpbl A U n
BbIYMCIISAIOT TaK:
ANA cryyas ropeHust XXUAKOCTU C YCTaHOBUBLLEWCA CKOPOCTbLIO:

A=V7 . X nh=1,

oa

roe @, - yoenbHas MaccoBasi CKOPOCTb BbIOPAHWSA XUOKOCTH, Kr/(M2-C);

NS cryyasi TOpeHust XXMAKOCTU C HeYCTaHOBUBLLEWCS CKOPOCTbLHO:

0.67%p ,; xF
A= 2OTR X

n=1,5,

ANS KPYroBOro pacnpocTpaHeHns noxapa:
A=105x ,x 2 n=3,

rae V - nMHenHas CKopoCTb pacnpoCcTpaHeHUs nnamMmeHu, M/c;

ONsi BePTUKanbHOW UMW ropusoHTarnbHOM MOBEPXHOCTU FOPEeHUs B BUAE MPSIMOYrofbHMKA, ogHa n3
CTOPOH KOTOPOrO yBENMYMBaEeTCs B ABYX HaMpaBneHUsaX 3a CYeT pacnpocTpaHeHus nnameHu (Hanpumep,
pacnpocTpaHeHne OrHS B rOPU3OHTaNlbHOM HanpaefeHuW No 3aHaBecy Mocrne oxeaTa ero nrameHem Mo
BCEW BbICOTE):

}\:V,“X X n=2,

rae b - nepneHanKynapHbI K HAaNpPaBneHUo ABMXKEHMS NTaMEeHN pa3Mep 30Hbl FOPEHUs, M.
Mpun oTcyTcTBUM cneumanbHbix TpeboBaHU 3HadeHns a U E npuHumatotca pasHbiMu 0,3 1 50 nk

COOTBETCTBEHHO, a 3Ha4YeHne 1,1‘6 =20 m.

IV. MaTemaTtunyeckas ABYX30HHas MOAEMNb Noxapa B 3gaHumn

Mpu pelwweHun 3agayv ¢ NCMNONb30OBaHMEM OBYX30HHOW MOAENU MoXap B 34aHWM XapakTepuayeTtcsi
ycpeaHeHHbIMM NO Macce 1 06beMy 3HAaYEHUAMM NapamMeTPOB 3a4bIMNEHHON 30HbI:
T - Temnepatypa cpefbl B 3agbIMNeHHON 30He, K;
MIO - OMTMYEecKas MNoTHOCTb AbiMa, Hn/m;
X - MacCCcoBasd KOHLLeH'I‘paLU/IF{ i—TOI‘O TOKCMUHOTI'O nponyKTa I‘OpeHMFI B
i
3aIBIMIIEHHOM BO0He, KI'/KI;
X — MacCcCoOBad KOHIEHTpallud KMCJIopoIna, KI‘/KI‘,’
K
Z - BbiCOTa HWXXHEN rpaHnLbl cnos apimMa, M.
B cBoio ouvepegb NepevucrnieHHble napameTpbl BbipaXalTcsl 4Yepe3 OCHOBHbIE MHTerparbHble
napameTpbl 3a4bIMIIEHHOM 30HbI C MOMOLLLIO criegyoLwmx dopmyn:

T
Q = uHTerpan m x c¢ (T) x dT, (I16.26)
3 0 P
m m
i K
X = -—, x = --, (I16.27)
i m K m
S
MO = —--, (I16.28)
\
b
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Y
m I
po =--, Z =H - --, (I16.29)
\% A
it
rne m, m - ofumas Macca OEMa M COOTBETCTBEHHO 1-T'0 TOKCUUHOT'O INPOLOyKTa
i
TOpeHMsa B 3aIBMIIEHHOM 30He, KI';
m - Macca KMKCJIOopoZa B 3aObMIIEHHOM 30HEe, KI';
K
Q — DHTAJbOMA NPOOYKTOB I'OPEeHMS B 3aOBIMJIIEHHOM 30He, KIX;
3
S - OomoTUMUecKOoe KOJMUeCTBO IuMa, Hm x M2;
PO - IUIOTHOCTL IeMa Npu Temmneparype T, kr/m3;
V - oBbeM 3ambMIIEHHOM S3O0HB, M3;
p1s
H, A - BBICOTaA U IJOIAOb IIOMEIEHUS, M;
C - yIOeJbHada TelJIOeMKOCTbL meMa, kKIx/ (K x kD).
IS

OnHamnka OCHOBHbIX MHTEerpanbHbIX MapamMeTpoB 3a4bIMSIEHHON 30HbI onpepenaeTcd
MHTErpmpoBaHmMeM CUCTeMbI crnefyrowmnx ©anaHcoBbIX ypaBHeHVIVIZ

obuen maccbl KOMMOHEHTOB 3a4bIMITEHHON 30HbI C y4yeToM ObiMa, BHOCMMOIO B 30HY KOHBEKTMBHOM
KONMOHKOW 1 AbIMa, yAandaemoro 4Yepes npoembl B coceiHne nomMeLleHna:

dm
-—— =G -G, (I16.30)
dt K I
rge t - Tekylee BpeMsda, C;
G , G - MacCCOBHM pacxoX IbMa COOTBETCTBEHHO Uepes KOHBEKTUBHYK KOJIOHKY
K I

M OTKPEITEIE IIPOEMEl B IIOMEUEHUN, KI‘/C,’
3HTaNbLNNA KOMMOHEHTOB 3a4bIMIIEHHON 30HbI C y4yeToMm Tensa, BHOCMMOIo B 30HY KOHBEKTMBHOM
KONMOHKON, TensooTaayn B KOHCTPYKUUN U YHOCA AbiMa B NMpPOEMbl:

do
-—— =0 -Q -0 , (I16.31)
dt K I KOH

roe Q , Q , Q - TerJioBadgd MOIHOCTE, COOTBETCTBEHHO BHOCHMMAA B

K I KOH
3aIEIMJIEHHYID 30HY KOHBEKTMBHOM KOJIOHKOM, yInajsgeMas C OEIMOM depes OTKPHITHE
NIpoeMEl M TepdeMad B KOHCTpyKumuu, KBT;
MacCcCbl Kncrnopoga Cc y4eToM notepb Ha OKUCIEeHUne NpoayKTOB NMpPOonn3a roptoymnx selecTB:

dm o -
o -0,23-(G, - - - . )-
dt ( E ox)

(8 pen. Mpukaza MUC PO ot 12.12.2011 N 749)

., (N6.32)

¢ - NonHoTa cropaHna ropro4ero matepuana, Kr/Kr;

(B pea. MNpukaza MUC P® ot 12.12.2011 N 749)
@ - CKOPOCTb BbIrOpaHUs roprodero Mmatepuana, Kr/c;

(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)
L, - notpebrnexve kucropoga npy cropaHuy eAuHNLLI Macchl roploYero Matepuana, Kr/kr;

(8 pea. Npukaza MUC PP ot 12.12.2011 N 749)
OMNTUYECKOro Konu4yecTsa AibiMa ¢ y4eToM AbiMoobpasytoLLen cnocobHOCTH ropsiLero Marepuana:
(8 pen. MNMpukaza MUC PO ot 12.12.2011 N 749)
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s —y-D -G -L (n6.33)
dr

(B peq. Mpukaza MYUC PO ot 12.12.2011 N 749)

rae D, - AbiMooGpasyrowas cnocobHOCTb roprodero Matepuana, Hn/(m2-kr);

(B peq. Mpukaza MYUC PO ot 12.12.2011 N 749)
Macchl i-ro TOKCU4YHOTO NPOAYKTA FOPEHUs:

dm
i
-—— =ncu x L - x x G, (Il6.34)
dt i i I
rme L - MACCOBBIM BBIXOI 1-T'0 TOKCUUHOTO MNPOOyKTa TOPEeHus, KI'/KT.
i
Macca KOMIIOHEHTOB mOuMa G , BHOCHMMEIX B SaIbMJIEHHYI 30HY KOHBEKTUBHOM
K
KOJIOHKOM, OlLIEHVBAETCH c yueToM KOJIMUeCcTBa BO3IOyXa, BOBJIEKAEMOI'O B
KOHBEKTMBHY KOJIOHKY IO BCeM ee BHCOTEe IO HMXHEeM T'PaHMULBE CJIOS IOhMa. B
VIHXEHEPHEIX pacuerax pacxon KOMIIOHEHTOB opMa 4Yepes OCEeCUMMETPUUHYIO
KOHBEKTMBHYIO KOJIOHKY Ha BHCOTE HMXHETO YPOBHS BalbMIEHHOM 3O0HH Z (B
3aBUCHUMOCTA oT TOTrO, Kakasd ob6JacTb KOHBEKTMBHOM KOJIOHKM WM Odakesa

IOTPyXeHa B 3aIbIMJIIEHHYIO 30HY) 3alaeTcsda [NOJIySMIUPUYEeCKOM GOopMyJIon:

Zz 0,566
0,011 x Q9 x (—-——-) ona obnacTtu dakesa
2/5
Q
z 0,909
G = <0,026 x Q x (—-——-) IoJia I[IepexolHoM obJjacTu (I16.35)
K 2/5
Q
Z 1,895
0,124 x Q x (—-—-—--) nJis obJlacTM KOJIOHKU,
2/5
Q

rae Q - MOLWHOCTbL o4ara noxapa, KBT.

,ﬂI/IHaMI/IKa napamMeTpoB o4ara noXxapa onpeaenderca pas3sutnemM nnowann ropeHna Cc yy4yetom
CNOXHOIro cocTaBa ropHYMX MaTepuanoB, MX PacrorfioXeHusi, MecTa BO3HMKHOBEHWUS odara noxapa u
MOMHOTbI CropaHns:

Q=m %, X0, xF (t). (116.36)

(B pen. Mpukaza MYUC PO ot 12.12.2011 N 749)

lloTepn Temnina B oTpaxiapmlye KOHCTPYKLMM pPaCCUMTEIBAIOTCA C YydeToM
TeMINepaTyps Topsader cTpyn T , CKOPOCTM U M3JIy4daTeJIbHOM CIOCOOHOCTM CTPYyM,

c
OMEIBANIEY KOHCTPYKLMM M HNPOTPeBa caMoM 1-¥ KOoHCTpykumm T (y) IO TOJIMHE V.
i

IJIg 3TOI'O UMCJIEHHO MHTEIPUMPYETCH HeCTalMOHAapHOe ypabHeHMe Odypbe:

dT (y) d jmambnma (T) x dT (y)

—————— = mmmmmmmm X e, (116.37)
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d xvy
C rpaHN4YHbIMN N Ha4alnbHbIMU YCITOBUAMN!
dT (y)
i
(anmpdpa + axpdpa ) x (T - T ) = -jgaubmga X —-———-- , (I16.38)
K JI c w w dy
y=0
aT (y)
i
(anmbdpa + anpdpa ) x (T - T (menbra)) = -nambma(T) x —------ , (II6.39)
b JI 0 i dy
y=IejbTa
T (O,y) =T , 0 <=y <= geJsbTa, (I16.40)
i 0
roe anbda , ajlbda - COOTBETCTBEHHO KOHBEKTUBHBIM U JIYUMCTHM KODQOULIMEHT
K JI

TenjooTmaun, BT/ (M2 x K);

JenbsTa - ToMWUHa orpaxgaroLLein KOHCTPYKLUUn, M;

C(T) - TennoemMKkoCTb MaTepuana KoOHCTpyKummu npu temnepatype T(y), Ix /(kr2 x °K);

nambaa(T) - TennonpoBOAHOCTL MaTepurarna KOHCTPyKummn npu Temneparype T(y), Bt/(m x °K);

T, T - TeMIepaTypa COOTBETCTBEHHO OOOIpeBaeMOM YacCTyM KOHCTPYKLUM U

4 0
cpenmsl y HeoboTrpeBaeMoM NoBepxHoCcTH, K;

PO - NFIOTHOCTb Matepuana KOHCTPYKUUW, Kr/M.

TennoBble MU MaccoBble MOTOKW Yepes MPoeM B KaXAbli MOMEHT BPEeMEHW paccyUTbIBAKOTCA C
y4eToM TeKyLlero nepenaga gaBreHust No BbICOTE Mpoema, CocTaBa M TeMnepaTtypbl ra3oBoun cpedbl no
obe cTopoHbI Npoema (cxema pacdeTa Ha puc. 16.1). Tak, MaccoBbIi pacxod AbiMa U3 NnoMeLLeHms ovara
noxapa B cocejHee NnoMmeLleHre paccumTbiBaeTcs cnegyowmnm obpasom:

Y

max ————m e
G = B x kcu x mHTerpan \/2 x po x (P(h) - P (h)) x dh, (I16.41)
I Y 2

min

rae B - wupuHa npoema, Mm;
KCW - adpoanHaMmnyeckmin KoadhuLMeHT npoema;
P(h) - P (h) - pas3HuUa »OaBJIeHUN B [IOMeUleHMAX Ha BBICOTe h;
2
PO - NJIOTHOCTb AblMa B Saﬂ,bIMJ'IeHHOVI 30HE cocefHero nomMmelleHna npu temneparype abiMa T.

Pwuc. 16.1. MacconoTokx Yepes npoemM (He NpUBOANTCS)

[lpeneJsiel MHTEIPUPOBaHUA Y ny BEIOMPAKTCHA B Npenejlax CTBOpa IpoeMma,
max min
CJI0A IOeIMa [IOMEIEeHN A ouara Ioxapa mu TaMm, IIe WU30OHTOYHOE IaBJIEHUE
IOensTa P = (P(h) - P(h) ) > 0, xak »To ykasaHO Ha puc. I6.1.
2

HeobxogmMmasi ons oueHKM nepenaga OaBneHWs No CTBOPY NPOeMa 3aBMCMMOCTb AaBMeHust oT
BbICOTbI B i-M NMOMELLEHUM (C y4eTOM 3a4bIMIIEHHON 30HbI 3TOTO NMOMELLEHWS) OLIEHNBAETCS Kak:

P _” .CJ o o o T 0 7
P(h)=]" ° b (M6.42)
Po-p, 82— - i
(B pea. MNpukaza MYUC PP ot 12.12.2011 N 749)
e P - Tekylee IaBJIEHME B 1-M IOMEIEeHUM Ha HYJIeBOM oTMeTkKe (Wiu
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i0
OpuBeIeHHOEe K HYJIEBOM OTMEeTKe, eCJiM YPOBEHb I[IOJla I[IOMEIEeHMS BHIUE HYJEeBOMU
OTMETKU) ;
PO - IJIOTHOCTL BO3OyxXa IIPM HadallbHOM TeMunepartype T ;
0 0
7 - TeKylas BHCOTA He3aIObMJIEHHOM SOHH B 1-M INOMEIEeHUN.
i
PaccunTtaHHble napamMeTpbl TenrnomaccoodomeHa B npoemMe UCNonb3yrTCA KakK rpaHNU4YHbie yCnoBua
AN cocefHero NoMeLleHus.

V. NoneBon MeToa MOAENMPOBaHWS Nnoxapa B 3gaHum

OcHoBOM ANd NOMeBbIX MOAENen MOXapoB HABMANTCA YpPaBHEHWS, BblpaXkarolime 3aKOHbI
coxpaHeva MaccChbl, anynbca, aHeprvu/l M MacCc KOMNOHEHTOB B paCCManI/IBaeMOM Malom KOHTpOJ'IbHOM
obbeme.

YpaBHeHWe coxpaHeHUs Maccehbl:

dpo d
-—— + -—— (po xu ) = 0. (Il6.43)
dt dx 3

J

ypaBHeHVIe COXpaHeHua nMmnynbca:

d d dpo ij
-— (poxu) + -—— (pOXU XU) =- ——=+ —————= + po x g . (16.44)
dt i dx I i dx dx i
] i ]
[na HbIOTOHOBCKMX >XMAKOCTEW, noguuHsomnxcst 3akoHy CTOKCa, TEH30p BS3KUX HanpskKeHuin
onpepenseTcs HOpMyrowu:

du du du
i J 2 k
Tay = MO X (-—— + —-—-=-) - - X MO X —--- X JejbTa . (I16.45)
ij dx dx 3 dx ij
3 i k
YpaBHeEHWEe aHepruu:
R
dq
d d dp d mambnoa dh 3
--(po x h) + -———(po xu x h) = —— + ——(-—————— X —-=-=) - ---, (I16.46)
dt dx Jj dt dx c dx dx
J ] p ] ]
T
rge h = h + wmHrerpan ¢ dT + SUM (Y x H ) - craTuueckasa DHTAJIbIINA
0 T jS) k k k
0
cMecu;
H - Tenmora ofOpasopaHmMsa K—-I'O KOMIIOHEHTA;
k
c =S8SUMY x c — TEeNJIOEMKOCTBL CMEeCM NPU INIOCTOAHHOM IAaBJICHUMN;
P k k p,k
R
g - PpaIMaLMOHHBI IIOTOK SHEPIMM B HalpaBJIEHUM X .
J J

YpaBHeHWE COXpaHEHUsI XMMMUYECKOro KOMMOHeHTa k:

dy
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-—-(poxY) + ———(poxu xY)=-—-—(poxDx-—) + S . (16.47)

IOna 3ambikaHna cuctembl ypaBHeHun ([16.43) - ([16.47) ucnonb3yetrcs ypaBHEHWE COCTOSIHUS
naeanbHoro rasa. [lnsa cmecu rasoB OHO UMEET BUA;:

Y
k
p=po xR x T x SUM --, (I16.48)
0 k M
k
roe R - yHMBepcasbHas Tal3oBas [NOCTOSHHAS;
0
M - MoJispHas Macca k-I'O KOMIIOHEHTa.

k

3apernctpupoBaHo B MuHuctepctee HOctuumm P® 6 aBrycta 2009 r. N 14486

MUHUCTEPCTBO POCCI/IIZCKO!Z ®EOEPALMU NO AENAM N'PAXXOAHCKON
OBOPOHbI, YPE3BbIYAUHbIM CUTYALIUAM U IUKBUOALIUU
NOCNEACTBUU CTUXUUNHBIX BEACTBUU

NMPUKA3
oT 30 uroHa 2009 . N 382

OB YTBEPXXOEHUN METOOUKU
OMPEAENEHUA PACHETHbIX BENTMYUH NOXXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUAX U CTPOEHUAX PA3JTUYHbIX KITACCOB ®YHKLIMOHAJIbHOU
NOXXAPHOMU ONMACHOCTH

B cootBetcTBUM ¢ PepepanbHbiM 3akoHOM OT 27 aekabpsa 2002 r. N 184-93 "O TexHu4eckom
perynupoBaHun" <*> u NoctaHoBneHuem lNpaButensctea Poccuiickon Pegepauum ot 31 mapta 2009 r. N
272 "O nopsgke NPOBEAEHNS pacyHETOB MO OLIEHKE MOXaPHOro pucka" <**> npukasblBato:

<*> CobpaHue 3akoHogaTenbcTBa Poccuiickon ®egepaummn, 2002, N 52 (vactb 1), cT. 5140; 2005, N
19, cT. 1752; 2007, N 19, cT. 2293; 2007, N 49, cT1. 6070; 2008, N 30 (4acTtb Il), cT. 3616.
<**> CobpaHue 3akoHogaTenbcTBa Poccuiickon depepaumm, 2009, N 14, cT. 1656.

yTBepﬂ,MTb npunaraemMyro MeToauKy onpeneneHnda pacHeTHbIX BeNMMYMH NOoXKapHOro pucka B
3A0aHUAX, COOPYXEeHUAX U CTPOEHUAX Pa3iiMYHbIX KraccoB (*)yHKLI,VIOHaﬂbHOIZ I'IO)KE\pHOVI onacHOCTH.

MwuHuncTp
c.K.woury

MpunoxeHune
Kk Mpwukasy MYC Poccum
ot 30.06.2009 N 382

METOONKA
OMPEAENEHNA PACHETHbIX BEJTMYNH MOXAPHOIO PUCKA B 30AHUAX,
COOPYXEHUAX N CTPOEHUAX PASJINYHbBIX KITACCOB ®YHKLIMOHANBHOW
MOXXAPHOW OMNACHOCTU
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|. OOLKMe nonoxeHus

1. Hacrtosiwas meToauka onpeferneHnsi pacyeTHbIX BEMNWYMH MOXapHOro pucka B 30aHUSIX,
COOPYXXEHUAX W CTPOEHUSAX Pas3fNYHbIX KraccoB (PyHKUMOHANBHOM NOXapHOW onacHocTu (ganee -
MeToamka) yctaHaBnmBaeT MOPSAOK OMNpedeneHus pacyeTHbIX BENWYUH MOXaPHOIO pucka B 34aHusX,
COOPY>XEHWAX U CTPOEHMAX (ganee - 3gaHve) 1 pacnpocTpaHAeTCs Ha 34aHNs KIaccoB PyHKLUOHANbLHON
NnokapHOW ONacHoOCTH:

®1 - 3paHus, npefHasHavyeHHble ANS MNOCTOSIHHOTO MNPOXWBaHUMA U BPEMEHHOro npebbliBaHMSA
nofen, B TOM YMChe:

a) ®1.1 - 3gaHNs OETCKMX OOLLKOMbHBIX OOpa3oBaTerbHbIX YYpPEeXOeHWN, CreunannavpoBaHHbIX
OOMOB MNpecTaperbiX U UHBaNMAoB (HEKBApPTUPHbIE), OOMbHULbI, cnanbHble Kopryca o0pasoBaTernbHbIX
YUPEXOEHUN UHTEPHATHOIO TUMNA U AETCKUX YUYPEXOEHUN;

0) ®1.2 - rocTUHMLBI, OBLLEXNTUS, CnarnbHble Kopryca caHaTopueB 1 JOMOB OTAbIxa obuiero Tuna,
KEMMWUHIoB, MOTENen U NaHCUOHATOB;

B) ®1.3 - MHOrOKBapTUPHbIE XuUrble JOMa;

r) 1.4 - ogHOKBapTUPHbIE XWrlble AoMa, B TOM Yncne BrioKMpOBaHHbIE;

®2 - 30aHnsa 3penULLHbBIX U KyNbTYPHO-MPOCBETUTENBHBIX YYPEXAEHUNA, B TOM YNCIE:

a) ®2.1 - Teatpbl, KMHOTEaTpbl, KOHUEPTHbIE 3anbl, KMybbl, LUMPKW, CMOPTUBHBIE COOPYXEHUSA C
TpubyHamu, OGUONUOTEKM W [pyrne YyYpexaeHWs C pacYeTHbIM YUCNOM MOCafOYHbIX MeCT Ans
noceTuTenein B 3aKpbITbIX NOMELLEHUSX;

0) ®2.2 - my3eu, BbICTaBKM, TaHLUEBalbHbIE 3anbl U Apyrne NogobHble yupexaeHust B 3aKpbIThIX
NMOMELLEHMSAX;

B) ®2.3 - TeaTpbl, KMHOTEATPbI, KOHLEPTHbIE 3arnbl, KNyObl, LUUPKM, CMOPTUBHBLIE COOPYXEHUSI C
TpubyHamu, OGUONMOTEKM W [pYyrne YYpPEeXOAeHWs C pacYETHbIM YMCIOM MOCALOYHbIX MECT Ans
noceTuTenen Ha OTKPbITOM BO3YXE;

r) ®2.4 - myseu, BbICTaBKM, TaHLUeBarnbHble 3anbl U Apyrye nNogobHbIe yuYpexaeHNs Ha OTKPbITOM
BO34YXeE;

@3 - 3gaHnsa opraHM3auuii No oOCNy>XMBaAHNIO HAaceneHus, B TOM YNChe:

a) ©3.1 - 3gaHns opraHnsaumii TOproenu;

0) 3.2 - 3gaHna opraHnsaumii 0OLLECTBEHHOIO NUTAHUS;

B) ©3.3 - BoKk3ansl;

r) ©3.4 - noNUKNMHUKN 1 ambynaropuu;

) ®3.5 - nomeLLeHnsa ons noceTuTenen opraHn3aumin ObLITOBOro U KOMMYHanbHOro 06CnyXMBaHUs
C HEpaCYETHbIM YACITOM MOCaA0YHbIX MECT ANS noceTuTenen;

e) ©3.6 - PU3KyNbTYPHO-0300POBUTENBHBIE KOMMIIEKCHI U CMOPTUBHO-TPEHNPOBOYHBIE YYPEXOEHNS
¢ nomMeweHnamm 6e3 TpubyH ana 3putenen, 6bIToBble NOMeELLEHNS, 6aHu;

®4 - 30aHMs HayyHbIX U 0bpas3oBaTenbHbIX YUYPEXKAEHUA, HAyYHbIX U NPOEKTHBLIX OpraHv3auum,
OpraHoB ynpaBneHns yupexxaeHun, B ToM Yucrne:

a) ®4.1 - 3pgaHns obuweobpasoBaTenbHbIX YYpeXOaeHun, obpasoBaTeNbHbIX Y4YpexXOeHUn
gononHuTenbHoro obpasoBaHus geten, obpasoBaTeNibHbIX YYpeXOEeHUN HavdanbHOro
npodheccnoHanbsHOro 1 cpegHero npogeccnoHansHoro 06pasoBaHms;

0) ®4.2 - 3pgaHns obpasoBaTenbHbIX YUPEXAEHUI BbiCLLErO0 NpodecCuoHansHoro obpasoBaHns u
AOMONHUTENBHOro NpodeccnoHanbLHOro o6pasoBaHNs (MOBbILLEHUS KBanudrKkauum) cneumanmcTos;

B) ®4.3 - 30aHMA OpraHoB YMpaBreHust ydpexaeHuin, NPOEKTHO-KOHCTPYKTOPCKUX OpraHusaumm,
MHGOPMALIMOHHBIX U peaakUMOHHO-M30aTeNbCKUX OpraHn3aumi, HayyYHbiX opraHM3aunii, 6aHKoB, KOHTOP,
ocucos;

r) ®4.4 - 3gaHnsi NoXapHbIX Aeno.

2. Pac4yeTbl N0 OLEHKE MOXapHOro pycka NPOBOAATCS MyTEM COMOCTABIEHUSA PACYETHbIX BENUYMH
MoXapHOro pucka C HOPMAaTMBHbLIM 3HAYEHUMEM MOXapHOro pucka, ycTaHoBreHHoro PenepanbHbIM
3akoHOM oT 22 wmong 2008 r. N 123-®3 "TexHunyeckunm pernameHT O TpeboBaHUAX NOXKapHOW
6e3onacHocTn" <*> (ganee - TEXHUYECKUI pPErNaMeHT).

<*> CobpaHue 3akoHogaTtenbcTBa Poccuiickon degepaumm, 2008, N 30 (vactsb 1), cT. 3579.

3. OnpegeneHne pacyeTHbIX BEMUYUH NOXapPHOIO pUCKa OCYLLLECTBSAETCA Ha OCHOBAHWK:

a) aHanmsa noXapHow ONacHOCTU 30aHUiA;

©0) onpeaeneHns 4acToTbl peanu3aunm NoXxapoonacHbIX CUTYaLWN;

B) NOCTPOEHMSA NOren onacHbix )akTOpOB Noxapa Ans pa3nuyHbIX CLIEeHapUEeB €ro pasBuTHs;

r) OLEHKU MOCreacTBUM BO3OENCTBUS OMacHbIX (bakTOpoB Moxapa Ha nogen Ans pasfvuyHbIX
CLIEeHapueB ero passuTus;

) Hanmyusa cuctem obecnevyeHus NoxxapHon 6e30nacHOCTM 30aHni.
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4. OnpepeneHne pacyeTHbIX BENMYMH NOXAPHOro pUCKa 3akyio4yaeTcs B pacyeTe MHOMBUOYaIbHOro
MoXapHOro pucka Afs KUMbLOB, NepcoHana W nocetutenen B 34aHuUU. YUCNEHHbIM BbipaXeHuem
WHOUBMAYaNbHOIO NOXapHOro pucka ABMseTCA YacToTa BO3AENCTBUS ONacHbIX (hakTOpoB noxapa (ganee
- OO®I1) Ha 4enoBeka, Haxogserocs B 3aaHuu. lNepeveHb OOl yctaHoBNeH ctatben 9 TexHU4eckoro
pernameHTa.

5. Yactota Bo3sgencteusa OPI1 onpegenserca AnNs MNoXapoonacHOW cuTyauumun, KoTopas
XapaktepmayeTtcs HanborbLUen ONAaCHOCTLIO A115 XXM3HWU 1 300POBbS NOAEN, HAXOOALWMXCS B 30aHUN.

6. nsa uenen HacTosAwen MeToaukM NCNOMb3yTCS OCHOBHbIE NMOHATUS, YCTAHOBMEHHbIE CTaTben 2
TexHn4ecKoro pernameHTa.

Il. OCHOBHbIE pacyeTHble BENUUMHbLI UHAMBUOYATLHOTO
MOXapHOro pucka

7. hamBrayanbHbIN NOXapHbIA pUCKk oTBeYaeT TpebyeMomy, ecnu:

roe Q - HOPMaTMBHOE 3HadYeHune VMHIOIVNBUOYAJIBHOI'O IIOXapHOTO pucka,

Q — PpacueTHad BeJIMYMHa MHIVMBUMIYAJIBHOI'O IIOXAapPHOI'O PMCKa.

8. PacueTHas BeJMUMHA MHIOMBUIYAJBHOTO IIOXAPHOTO pPMUCka Q B KaxXIoM
B
3OaHMM pPaCCUMTHIBAETCS IO dopmyJie:

O =0 x (1 -R ) xP x (1 -P) x (1 -P ) (2)

roe Q - JacToTa BO3SHMKHOBEHNHA moxapa B 3IOaHUM B TedeHMre I1'ona,
I
onpenesyigeTcd Ha OCHOBaHMM CTATUCTUYECKMX IAaHHBIX, [IPMBEIEHHBIX B NPMJIOXEHMUM N
1 x HacTofumey MeTOoAMKe. IlIpM HaJMUUM HOAHHEIX O KOJIMUECTBE JI0OeM B 3OaHUU
HeOoOXOOMMO MCIIOJIB30BATh YTOWUWHEHHYI OLEHKY, a IPpU MX OTCYyTCTBUM — OLEHKY B
pacueTe Ha OIHO YyupexneHMe. Ilpu OTCYyTCTBUM CTATUCTUUECKOM MHOOpMALUU
-2
ImonyckaeTcs npuHmMMaTh Q = 4 x 10 IOJIg KaxOoro 3naHusa. OLeHKY 4YacCTOTHBIX
I
XaPaKTEPUCTUK BO3HMKHOBEHMA IOXapa TaKXe OOINyCKaeTCs BBIIOJHATE MCXOOSA U3
CTaTUCTUUECKMX IHAHHEIX, NyOJIMKYEeMEIX B HAaYy4YHO-TEXHMUEeCKOM XypHaje "lloxapHas
esonacHoCcTR";
R - BEPOATHOCTb 20PeKTMBHOT'O CcpabaTHBaHUA YCTAaHOBOK aBTOMATUUECKOI'O
amn
[IOXapOTYyIEeHNI (manee - AYIIT) . 3HaueHMe napameTrpa R omnpenesgaeTcs
an
TEXHUUECKOM HaOeXHOCTBIO BJIEMEHTOB AVYIIT, MPYBOOVIMEIX B TeXHUUYECKOM
JOKYyMEeHTAaUUM . HpM OTCYTCTBUU CBe,JZLeHI/Iﬁ 10 IapaMeTpaM TeXHUUYEeCKOM HaIOeXHOCTU
momnyckaeTcsa IIPMHVYMATH R = 0,9. [lpr OTCyTCTBUM B 3IaHMM CUCTEM
amn
aBTOMATUYECKOT'O NOXapoTylmeHuda R IPMHMMaETCs PaBHOM HYJIO;
an
P - BEPOSATHOCTb MNPMUCYTCTBMSA JIoOeM B 3OaHMUM, olpenejisgeMas U3
ap
COOTHOIEeHUs P =t / 24, rme t - BpeMs HaxXOXIeHMUdA JIomel B 3IaHUU
np byHnkI QyHKLL
B dacax;
P - BepOATHOCTb BBakyaluu JIOOEN;
3
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1.3

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C

[aTta coxpaHeHusi: 20.06.2012

BEPOATHOCTb 3QOeKTMBHOM pPabOTEl CHMCTEMBl NPOTMUBOIOXAPHOM 3allMTHL,

HaHpaBﬂeHHOﬁ Ha ofOeclneueHue 0e30IIaCHOM 3Bakyaluu JOIeN IIpm Iroxape.

9.

eCJin

eCcIin

e t

P
t —_
HD

t

p

>

ecam t

p

€]

< 0,8 xt

t <= 0,8 x t

HDS

0,8 x t

BpeMAa Hadajla 32BaKyallun

61

i t
M)

o5

12

CK

— pacdueTHOe BpeMA SBakKyallin Jonen,

<t +t

t <=
CK

> 6 MMH.,

MMVH. ;

(MHTepBaJl BPEMEHU OT

6 MMH.

BepogaTHOCTH ®Bakyauuy P paccumMTeIBalOT 10 QopMmylie:

t

CK

<

6 MMH.

BO3SHMKHOBEHMA IIOXapa

0O HauaJla 2BakKyaluuu JIoOen), MUH.;
t - BpeMsa OT Hadajla [Hoxapa OO OJIOKMPOBAaHMSA D3BAaKYyalMOHHEIX IyTeM B
671
pes3ylbTaTe pacopocTpaHeHMs Ha Hux OO, mMeomMx NpenesjibHO HOONYCTMMEE IJiS
JIOIEM 3HadeHMsa (BpeMs OJIOKMPOBAaHMA NyTeM sBaKyaluM), MUH.;
t - BpeMs CYWeCTBOBAaHMS CKOIJIEHMM JIIOOEY Ha ydacTKax NyTu (IIJIOTHOCTH
CK
JIOICKOT'O IIOTOKAa Ha IyTaxX B»Bakyaluy IpeBbmaeT 3HaueHue 0,5) .
10. PacueTHOe BpeMsa SBakyauum Jiuomen t M3 TIIOMEMNEeHUM U SIOaHUM
p
onpemesyiseTCcsa Ha OCHOBE MOIEJIMPOBAHMUSA AOBWXEHMS JIOOEM OO BEXOLA HapyXy OIHMM

M3 CJenyrnImMx CIOCODOB:

Nno YMpOLWEHHOW aHanuMTU4YecKon MOAEenn [OBUXKEHUS TNHOOCKOrO MOTOKa,

npunoxeHun N 2 Kk HacToswen Metoguke;
no maTemaTtudyeckon MoAenn WHOMBUAYaNbHO-MOTOYHOrO ABWXEHUA nogen u3 30aHus,
npuseaeHHon B npunoxeHnn N 3 k HacTodawen Metoauke;
no WMWUTALUOHHO-CTOXAaCTUYECKOW MOoOenn AOBMXKEHUA MACKMX MOTOKOB, NPUBEOEHHON B
npunoxeHun N 4 k HacToswen Metoauke.
Bbibop cnocoba onpeneneHns pacyeTHOro BPEMEHM 3JBakKyauun MNpPOM3BOOUTCA C Y4ETOM
cneunduyecknx ocobeHHoCTe OBbEMHO-NNAHNPOBOYHLIX PELLEeHW 30aHus, a Takke OCobeHHoCTen
KOHTUHreHTa (ero oqHOPOAHOCTN) NoAen, HaXOOALLMXCH B HEM.
Mpu onpeneneHun pacyeTHOr0 BPEMEHW 3BaKyauUW Y4YMTbIBAIOTCA [aHHble, NpuUBEOEeHHble B
npunoxeHnn N 5 Kk HacTtosilwen Metoamke, B YACTHOCTM NPUHLMMbI COCTaBNEHUS PACYETHOW CXEMbI
3BaKyaluu Inogen, napameTpbl OBWXKEHUS ToOeN pasfinyHbIX rpynn MOOWUMBHOCTM, a TakKe 3Ha4YeHus
nnowagen ropnusoHTanbHbIX NPOEKLNN Pas3fINYHbIX KOHTUHIEHTOB NIOOEN.
Mpn npoBedeHMM pacyeToB cnedyeTr Takke Y4uuMTbiBaTb, YTO NpU Hanuuum OByx UM Gonee
3BaKyaLMOHHbIX BbIXOO4O0B obLasi NponyckHasi cnoCOBHOCTb BCEX BbLIXOAOB, KPOME KadKAOro OAHOro u3
HMX, AOImKHa obecneunTb B6e3onacHyro aBaKkyaumio BCeX NIOAEN, HAaXoOsALWMXCa B NOMELLEHNN, HA aTaxe

nnn B 3gaHun.
11.

Bpema Hauasia sBakyauum t

HS

npujaoxeHua N 5 k HacTodaweM MeTonuke.

12. Bpewmsa

OJIOKMPOBAHMSA INyTey sBakyauum t

o5

npueBefieHHOW B

onpenesyiseTcsa B COOTBETCTBMM C IMYHKTOM 1

BEIUMCIIAETCA IIyTEeEM pacueTa

BpeMeHV IOOCTMXEHNMA OQI1 npenejyIibHO OOITYy CTVMBIX 3HAUYEHUN Ha OBaAKYAUMOHHEIX IIYyTAX

B Pa3JIMYHEE
MOOes M O

MOMEH TEBI
ompenesieHnus

BPEMEHMU .

BpPEMEHU

nyTeun

3BaKyalUn

[IopsaIoK MNPOBENEHMS pacueTa M MaTeMaTuueCKue
OJIOKMPOBAHMSA

OIla CHBIMM

baxTopammM Hnoxapa NPMBeNeH B NPMUJIOXeHMM N 6 k HacTosmey MeTomomke.

13.

BeposarHocTh 20dekTUBHON pPaBOTEl CMCTEMBl IPOTMBOIIOXAPHOM 3aWMTE P,
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ns3
HalpaBJIEHHOM Ha obecnedeHue 0Oe30laCHOM »BakyaluM JIOOEM, PacCUMTEIBAETCSA II0
dbopmyTie:
P =1- (1 - R x R ) X (1 - R x R ), (4)
n3 obH COoyd obH a3
roe R - BEPOATHOCTbE 50PeKTMBHOIO cCcpabaTelBaHMA CUCTEMEl [IOXAPHOM
obH
CUTHaIM3auuu. 3HaueHUe IapamMeTpa R onpenesyifeTCsa TEXHUUECKOM HaIeXHOCTHIO
obH
BJIEMEHTOB CHUCTEMEL [IOXXapPHOM CUTHaIM3alumun, OPUBOIOMMEIX B TEeXHUUYECKOM
OOKyMeHTauuu. lIpyu OTCyTCTBUM CBEeIEHMUM [0 NapaMeTpaM TexXHUUYECKOM HAaIeXHOCTU
OonyckaeTcs NpuMHMMaATb R = 0,8;
obH
R - YyCJIOBHAA BEepOATHOCTL 5bbexTMBHOTO cpabaTHBaHMS CUCTEME
(6[0)4C]

OTIOBEIEHMS JIaemn O Inoxape ¥ yhOpaBJIeHMS DBakyalMeM JIoJey B CcJydae
50dexkTUBHOTO CcpabaTEBAHMSA CHUCTEMBl [OXAaPHOM CUTHAJIM3ALUN;

R - YCJIOBHA4a BEPOATHOCTD sbdbexTBHOTO CcpabaTEBaHMUA CUCTEMEL

nn3
OPOTUBONBIMHOM 3alMTEL B cllyuae 5bbexTMBHOTO cpabaThHBaHMSA CUCTEMB [IOXapHOM
CUTHaJIMBaLNN .

[lopanok OLEeHKM [napameTpos R ;, R n R npmeeneH B paspesie IV

obH COoyd a3

HacToAmem MeToouKU.

I1l. Mopsgok NnpoBeageHns pacyeTa MHAMBUAYANbHOIMO
NnoXkapHOro pucka

Ananus no>|<apH0|7| OonacHoCTU 30aHnA

14. [lna npoBedeHUs aHanusa MOoXapHOW OMacHOCTU OCYyLLeCTBNsieTcsl cOop AaHHbIX O 30aHWN,
KOTOpbIV BKMOYaET:

06'beMHO-I'IJ'IaHVIpOBO'~IHbIe pelwieHuna;

Tennounanyeckne xapakTepUCTMKN OrpaxaatoLLmx KOHCTPYKLUMI U pasmeLLeHHoro obopyaosaHus;

BM[, KONMMYECTBO U pa3MeLLeHre ropoynx BELLECTB U MaTepuarnos;

KONMMYEeCTBO M MecTa BEPOSITHOrO pa3MeLLeHNs noaen;

CUCTEMbI MOXAPHOW CUrHanM3aumMm u NoXapoTyLUeHUs, MPOTMBOALIMHOM 3allnTbl, OMOBELLEHMS
nogen o noxape v ynpaeneHns aBakyaunen nogen.

15. Ha ocHoBaHuMn NomnyYeHHbIX AaHHbIX MPOU3BOAUTCS aHanu3 noxapHOW OMacHOCTW 34aHus, nNpu
9TOM Y4YUTbIBAETCA:

BO3MOXHas AMHaMMKKa pa3BUTUSA NOXapa;

COCTaB U XapaKTEPUCTUKN CUCTEMbI MPOTUBOMOXAPHOWN 3aLUUTHI;

BO3MOXHbIE MOCNeaCTBUSA BO3AENCTBUS NoXapa Ha Nioden U KOHCTPYKLMK 30aHus.

OnpefenexHne 4acToTbl peanusaLmmn NoXapoonacHbIX CUTyaLuii

16. Yactota peanusauum noxapoonacHblX CUTyaUui ONpeaenseTcd 4acToTol BO3HWKHOBEHMS
noxapa B 3gaHunM B TedeHue roga. [Nopsaok onpedeneHust 4acToTbl BO3HUKHOBEHMSI MOXapa B 34aHuu
npuseaeH B pasgene Il HacToawen MeTtoguku.

lMocTpoeHmne nonew onacHbIX (KakTOPOB Noxapa AN pasnuyHbIX
CLieHapu1eB ero pasBuTus

17. [Ina nocTpoeHus nonen onacHbix hakToOpoB NoXapa NpPoBOAUTCS SKCMEpPTHbIN BbIOOp cueHapus
UNn cueHapueB noxapa, Npu KOTOpbIX OXUAATCA Hauxyglme nocneacTBua anst HaxXoasimUxcs B 3gaHum
nogen.

dopmynupoBka CLeHapus pasBuTUS noxapa BKOYaeT B cebs cneagyrowime atanbi:

BbIOOP MecTa HaxoXaeHMs NepBOHaYanbHOro ovara noxapa 1 3aKOHOMEPHOCTEN ero pa3BuTus;

3afjaHue pacveTHon obrnactu (BblGOp paccmaTpuBaemon Mpu pacdeTe CUCTEMbl MOMELLEHUN,
onpefeneHve y4ymTbiBaeMblX Mpu pacyeTe 31EMEHTOB BHYTPEHHEN CTPYKTYpbl MOMELLEHUIA, COCTOSIHUS
npoemMoB);
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3ajaHue mnapameTpoB OKpyXalLwen cpenbl M HadvanbHbIX 3HA4YeHWW NapaMeTpOB BHYTPU
NOMELLIEHUNA.

B cooteetcTBUM ¢ npunoxeHnem N 6 k HacTodwen MeTtoaunke chopmynupyetcs maTematuyeckas
Moaenb pasBuUTUS Nnoxapa v NPoBOAMUTCS MOAENUPOBaHME ero ANHaMUKK pa3BUTUS.

Ha ocHoBaHMM pe3ynbTaToB pacyeToOB OCYLUECTBMSIETCS MOCTPOEHWE Monen
onacHbIX hakTOpOB NOXapa W onpeaensieTcsl 3Ha4eHne BpeMeHu OroknpoBaHus nyTen
aBakyaumm OOlt .
6n

OueHka nocneacTsnin BO3AENCTBUSA onacHbIX hakTopoB noxapa
Ha niogen ans pasnuyHbIX CLEeHapUEB ero passuTust

18. OueHka nocrnencTBUN BO3AEUCTBMSA OMACHbIX (PaKTOPOB MoXapa Ha IoAen 3akrn4daeTcs B
onpegeneHnn BEpOSTHOCTM SBaKyaLun Niogen u3 agaHusa npy noxape.

BepoaTHocTb 9Bakyauuu nogen onpegensietca no dopmyne (3) Ha OCHOBE COMOCTaBEeHUs
3HaYeHUn pacy4eTHOro BpeMeHn 3BakKyauun nogen wm BpeMeHN 6ﬂ0KMpOBaHMﬂ nyTeM 3BaKyauunun
ornacHbIMK dhakTopamMmu noxapa.

I oNpelesyleHMs PacydeTHOT'O BPEMEeHM SBakKyaluuy Juomel t B COOTBETCTBUM C

p
npuynoxenusaMuy N N 2 - 5 k Hacrodmey MeTonuke onpenendeTcsd MOIeJlb
5BakKyaluuM JIOIey M3 3OaHMA, NPOBOOUTCS NOCTPOEHME pacdeTHOM CXeMbl sBakyalun
M OCYIECTBJISEeTCS MOINEJMPOBAaHME 3BaKyalMM JIOIEeN.

19. B cooreBeTcTBMM C pazzeroM I1I HacTogmel MeTooMkM I[IPOBOIUTCS

onpenesieHne PacCUeTHOM BeJIMUMHBE MHIMBUAOYAJIBHOT'O IIOXAaPHOTO pucCka Q n
B

COMNOCTaBJIeHMEe ee C HOPMaTMBHEIM 3HadYeHMEM MHIMBMUIYAJIbHOTO IIOXAPHOT'O pMUCKa

H

o .

B

YyeT Hannuusa cnuctem obecneveHmst noxapHom
©e3onacHoCTK 3aaHusA

20. Hanuune cuctem obecnedeHunst NoxxapHom 6e30nacHOCTM 34aHus YYUTbIBAETCSl B COOTBETCTBUM
¢ bopmynon (4) n nonoxeHuamu pasgena IV Hactoswen Metogmku.

Bnok-cxema, wvnnocTpupytollasl nopsgok MPOBEAEHMST pacyeTa WHOUBMAYANbHOMO MOXapPHOro
pucka, npeacrasneHa Ha puc. 1.

/ AHaNM3 IIOXaPHOM ONaCHOCTM 3maHus /

/ /
|

\/

OnpepnesieHMe YaCTOTH peayM3aluy [IOXAPOOIMNACHEIX CUTYyaLVM

>

\/

[IocTpoOeHMe IMOJIeM ONaCHHX (QaKTOPOB IoOXapa

BeiOOp clLieHapuda noxapa
dopMyIMPOBKA MaTeMaTMUYECKOM MOIEJNM M MOIeJIMpOBaHME
IVHaMUKM Pas3BUTUS IoXapa
[locTpoeHKe mnoJiell ONacHHEX (GaKTOPOB [oOXapa
OnpenesieHue BpeMeHM OJIOKMPOBaHUA NIyTeM sBaKyaluu

PaspaboTka \/
IOOIIOJIHMTEJIb HEIX
POTUBOIIOXAPHIX OueHKa [OCJIENCTBUIA BO3IEMCTBMSA ONACHHX (aKTOPOB

MEepOnpuUaTU noxapa Ha Jonen
/\ dOopPMYyIMPOBKA MaTeMAaTUUYECKOM MOIEJM U

MOLEJMPOBAaHME SBaKyaluu JIONEed U3 BOaHUS
opu noxape
OnpernesieHre BpeMeHM OJIOKMPOBAHMSA [NyTel SBaKyaluu
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‘ PacueT BepOSATHOCTM 3BakKyaluM JIOIeMU
r-———--"- """ "=/ 77 7= 7~ s - s /s s Ts Tm TT T T
| \/ |
| PacueT BEeJMUMHE MHOUBUIYAJIBHOTO
IOXAapPHOT'O PHUCKa
| \/ \/ |
| PacueTHOEe 3HaYeHME I1OXAPHOT'O PacueTHOe BHaUYEHME I1OXAPHOT'O
pUCKa IPEeBHIaeT HOPMaTUBHOE pUCKa He IpeBhIlaeT HOPMaTMBHOE
| \/ \/ |
| BeiBOm @ BeiBOm @
IOXAPHHEI PUCK IIpeBHIlaeT MIOXAPHEM PUCK HEe I[IpeBHIlaeT
| IOMNYyCTYMOE 3HaueHue IOONYyCTMMOE 3HaudeHUue

Puc. 1. Mopsigok NnpoBeaeHUs pacyeTa UHANBUAYANbHOMO
MoXapHoro pucka

IV. MNopsagok pa3paboTku AOMNONHUTENBHBLIX
NPOTUBOMNOXaPHBLIX MEPOMPUATUI NPK onpeaeneHnn pacHeTHON
BEMNWYMHbI UHAMBMAYANBHOIO NOXapHOro pucka

21. B cnydae, ecnu pacyeTHasi BenuuMHa WHOMBMAYANbHOIMO MOXAPHOr0 pucKa MNpeBLILIAET
HOpMaTMBHOE 3Ha4veHue, B 30aHun cnepyet npeagycMoTpeTb AONOoJIHUTENbHbIe MNPOTUBONOXapHbie
MeponpusaTUs, HanpaeneHHble Ha obecnedyeHne 6esonacHon 3Bakyauum Nogen Npu noxape.

K uyucny npoTMBONOXapHbLIX MEpPONpUATUIA, HanpasreHHbIX Ha obecnevyeHne ©Ge3onacHou
3BaKyauunun nogen npun noxape, OTHOCATCA:

npuMeHeHmne OOoNnoJTHNTENbHbIX 06beMHO-ﬂﬂaHMpOBOHHbM pemeHMﬂ n CpeﬂCTB,O6eCHeHMBaKHuMX
orpaHMyeHne pacnpocTpaHeHus noxapa;

YCTPOWCTBO AOMOSTHUTENBHbBIX 3BaKyaUMOHHbLIX MyTen, oTBevawwmx TpeboBaHuam GesonacHon
3BaKyauum niogen npu noxape;

yCTpOﬁCTBO CUCTEM OMNOBELLUEHMA ngen o noxape wu ynpasneHusA aBaKyaumeﬁ nogen
NOBbILLEHHOIo Tnuna;

npuMeHeHne cncTtem ﬂpOTVIBOD,bIMHOVI 3aLMTbl OT BO3AENCTBUS ONACHbIX CbaKTopOB noxkapa,

OrpaHUYeHne KonmnyecTBa Ntoden B 30aHUM OO 3HAYeHun, obecrevvBarolmx 6e30nacHOCTb UX
9BaKyauunn 13 3gaHua.

22. S50PeKTMBHOCTS KaXIZoTr0 M3 I[IePEeUMCJIEHHBIX BHIIE NPOTUBOIIOXAaPHBIX
MEPONPMUATHUI ONpenesideTCda CTeleHb BJIMAHMA Ha HnapaMeTpel t , t , t , a onsa

j8) oI HD
CHUCTEeMBl [OXAapHOM CHUMTHaIM3auuy, HNPOTUBOIEIMHOM SBalMTH M CHMCTEMBl ONOBEUIEHUSA
Joner InOpu rnoxape UM yIpabBJIeHMS 2BakyallMel JIoOel TakXe YCJIOBHOM BEPOSTHOCTHIO
BBIIIOJIHEHMSA 3anaum npm noxape (R ; R n R ) .
0BH Coy3 a3

23. HpmmeHeHme B KayecTtBe [OONOJIHUTENIbHOINO MNpPOTUBOMNOXAPHOIro MepOonpuaTuA 06beMHO-
NNaHNPOBOYHbIX pemeHMM n cpencrts, 06ecneqMBaKnumx orpaHun4eHmne pacnpocTpaHeHna noXapa
OOCTUraeTca obecneveHnem HOpMUpyeMbIX npenenos OFHECTOMKOCTU M MNOHMXEHHOM nomapHoﬁ
OnacHoOCTU O6ﬂMuOBOHHHX CTPOUTESbHbIX MaTepuarnoB, UCMNOJfib3yeMblX B OrpaKgarLwmnx KOHCTPYKUUAX
nomMelleHnda, B KOTOpPOM HaxoauTca BGpOFlTHbII7I o4ar noxapa.

CTeneHb BJIMAHMA OAHHOTO HOIMNOJIHMTEJIBHOI'O MNPOTMBOIOXAaPHOI'O MEPONPMATUA Ha
IMHAMMUKY PacIpoOCTpaHeHMsa IHoXapa M, COOTBETCTBEHHO, 3HadeHMe NapaMeTrpa t

o1
onpenesnseTcsa oyTeM I[pOBeIeHMsa MNOBTOPHOTO pacdera t Iocjyle BHECEHUA
011
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COOTBETCTBYKRINX U3MEeHEeHUM B cxemMy O@%eMHO—HHaHMpOBOHHHX pemeHMﬁ 3O0aHMA.

24. Tpn [IPVMEHEHUN B KayeCTBE MOOIMIOJIHUTEJILHOT'O IIPOTMBOIIOXAPHOTO
MEPONPUATHUS YCTPOMCTBA IOINOJIHUTEJIbHEIX BBaKyalMOHHBX INyTel M BBIXOIOB CJIegyeT
BHIIIOJIHMTH [IOBTOPHEIM pacuer 1o OLIeHKE napamMeTpa t c yd4eToM

p

OTKOPPEKTUPOBAHHEIX OOBEMHO-IIJIAHMPOBOUHEIX PEIEeHUN .

25. [Ipun NIpUMEeHEeHUN B KaudecTBe HOOINOJIHUTEJIBHOTO MIPOTUBOIOXAPHOI'O
MEPONPUATUS YCTPOMCTBA CUCTEMEL OIOBEUEHMS JIIeM O I[oXape U yIpaBJIeHUS
3BakyalMel Jiomel [IOBHUEHHOI'O THuIla CJledyeT BHIIOJIHUTL IIOBTOPHEI pacdeT IIo
OolleHKke IapameTrpa t C y4ueToM IllepepaclipelelieHMs NOTOKOB 53BakyUPYOUMXCS U

p
M3MEeHEeHMA CXeMbl D2BakyaluuM B 3aBUCUMMOCTM OT ClLi€eHapMeB BO3HMKHOBEHUS U
pPas3zBUTUA IoXapa U, COOTBETCTBEHHO, aJITOpUTMa OQYHKUMOHMPOBAHMUA CUCTEMEL
OIIOBEeleHMS JIOIEM O I[oXape U yIpaBJIEHMEeM 3BakKyalUuu JIIeN.
BHaueHMe napameTpa R IOJI9 OaHHOTO TEeXHMYECKOT'O pPelleHMd OolIpenesyisgeTcsd
Coys
TEXHNYUECKOM HaIeXHOCTBI BJIEMEHTOB CMHCTEMBl OINOBEUEeHUsa JIOIEeM O HoXape U
yIpaBJIeHMEM BBaKyaluuu JIoOey, [IPUBOAMMEIX B TEeXHMYECKOM NOKyMeHTauumu. Illpu
OTCYTCTBUMU CBeIeHUM [0 IapaMeTpaM TeXHMYEeCKOM HaIOeXHOCTM HOOoIlycKaeTcsd
OpUHUMATE R = 0,8.
COovya

26. BImgaHMe CUCTEeME [IPOTMBONBIMHOM 3allMTEl Ha YPOBEHb OOECIEeUYEeHHOCTHU
Be30macHOM ®»BaKyaluumu JIOOeM OpM IIOoXape OlEeHMBaeTCcsa IIOCPelCTBOM pacueTa
3HAUEHUSA t c YyUueToM TeXHUUECKUX XapaKTEePUCTUK IPMMEHSIEMOTO

61
BEHTUJISLMOHHOT'O obopynoBaHMsa OPOTUMBOIOEIMHOM  3amMTe. [lonbop napaMeTpoB
BEHTUJIALUMOHHOTO OOOpPyINOBaHMA OCYUWECTBJISEeTCHS B COOTBETCTBMM C HOPMATMBHEMU
IOOKyMEeHTaMM IO [OXapHOoM ©0es30omacHoOCTM. lIpyM 3TOM IJIS BHIIOJIHEHMS PacyueToB
crenyeT INPMMEHSTb SBOHHYD (30HANbHY) MM IIOJIEBY MOIEJM.

BHaueHMe TIapameTpa R OJI18 IOAaHHOTO TEeXHMUECKOT'O PelleHMdA OolpelesyisgeTcs

a3
TeXHUUEeCKOM HaIeXHOCThI DBJIEMEHTOB AaBTOMATUKM YIPAaBJEHUS [IPOTUBOIBIMHOM
3alTH, a TakKXe TexXHUUYECKOM HaOeXHOCTLI 3JIEMEHTOB IPOTMBOLEMHOM 3allUTH,
IPUBOOVMBIX B TeXHUUYEeCKOM OOoKyMeHTauum. lIpyM OTCYTCTBMM CBEIOEHUM IO
napaMeTpaM TEXHMUECKOM HaIeXHOCTM NONyCKaeTCsa NPMHMMAaTbh R = 0,8.
o3

27. OrpaHMUeHMe KOJIMYUEeCTBa JIoOeM B 3IJaHuM IO SHAaueHUM, obecrneurBalolMx
0es30n0acCHOCThE MX BBakKyaluuu M3 3IaHUA OpM HoXape, Yy4YMUTHEBAETCS [NOCPeINCTBOM
IIOBTOPHOTO pacueTa 3HAUEHUS napameTpa t npu CyIleCTBYIIOIMX

p
ODOBEMHO—IIJIAHUPOBOUHEIX pelmeHnax u OTPaHUYEHHOM 3HAUYEHUN KOJIMUeCTBa
3BAKYUPYIUMXCH IPU IIOXape.

28. [Ona nony4vyeHuUs UCXOOHbLIX AaHHbIX, HeobXoAuMbIX [N NPOBELEHUSA pPacyeToB,
npeoycMoOTpEeHHbIX H&CTOFlLIJ,Gﬁ MeTO,D,I/IKOVI, cnenoyetr ucnonb3oBaTb CcChpaBO4YHble WUCTOYHUKU
I/IHd)OpMaLI,I/II/I N NPOEKTHYH OOKYMEHTaLUU0 30aHnA.

Mpunoxexne N 1
K NYHKTY 8 MeToanku

CTATUCTUYECKME OAHHbIE
O YACTOTE BO3HUKHOBEHWNA MOXAPA B 30AHUAX

N HamMeHOBaHMe 3OaHmUA YacToTa BO3BHMKHOBEHMA IOoXapa B
n/mn TeueHMe Tona
B pacueTe Ha YTOUHEHHasd Ol EeHKa

OOHO YydYpeXIecHIe
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1. JeTcKre IOOWKOJIbBHEIE YyUpeXIeHMS -3 -5
(meTckuyt can, Sciam, oM pebeHka) 7,34 10 9,72 x 10
(B pacueTe Ha
OOHOTO pebeHKa)
2. OBmeobpaszoBaTEJIBHEE YUPEXIEHMI -2 -5
(wkoJia, WKOJIA-MHTEPHAT, IOeTCKUM 1,16 10 4,16 x 10
OOM, JIMLEelM, T'VMHAasWUsa, KOJIJIEeIX) (B pacueTe Ha
ONHOTO YyuaueI'oCH)
3. YupexneHMsa HadaJIbHOTO =2 -5
npodeCcCrMOHaJILHOTO 0BpasOBaHMUSI 1,98 10 4,59 x 10
(mpodeccruoHalbHOE TEeXHUUEeCKOoe (B pacueTe Ha
yummie ) ONHOTO YyualeIoCcs)
4. YupexneHusa CpenmHero -2 -5
npobeccrMoHaIbLHOTO OBPABOBAHUSA 2,69 10 2,94 x 10
(cpenHee crneumaJibHOe yuebHOE (B pacueTe Ha
3aBeleHue) OIHOTO yuallerocs)
5. YupexneHMsa BBICIIETO -1 -5
npodecCcrMoHaIbHOTO OBpas30oBaHMUS 1,398 10 2,43 x 10
(BrICHmIEE yueDHOe 3BaBemeHue) (B pacueTe Ha
OIHOT'O YyYallerocs)
6. [IpouMe BHEWKOJIbBHEE U HOeTCKUe -2 -5
yUpexneHus 1,52 10 2,38 x 10
(B pacueTe Ha
OIOHOTO yYallerocs)
7. IeTcKMe O3IO0POBUTEJILHEE Jiareps, -3 -5
JIeTHME OeTCKMue Oauu 1,26 10 3,23 x 10
(B pacueTe Ha
ONHOTO
OTOHIXAKIETO)
8. BoapHMLE, ITOCOMUTANM, KJIMUHUKMU, -2 -4
POIUJIBHEIE IIOMA, 3,66 10 2,358 x 10
IICUXOHEBPOJIOTMUECKME MHTEPHATH U (B pacueTe Ha OIHO
OIpyITMe CTalMOHAaPLL KOMKO-MECTO)
9. CaHaTopuM, IOMa OTIBIXA, -2 -4
npoduaxkTopuM, IOoMa NPeCTapeJiblXx U 2,99 10 1,767 x 10
VHBaJIMIOOB (B pacueTe Ha OIHO
KOMKO-MECTO)
10. AMByJaTopuM, IOJUKIIMHUKMY, -3 -5
OVCIIaHCEPH, MENNYyHKTEH, 8,88 10 5,37 x 10
KOHCYJIbTalumn (B pacueTe Ha OHOHO
noceleHue
nauMeHTOM)
11.| [pennpmusaTmUs PO3HUYUHOW TOPTOBJIM: =2 -3
YHUBEPMaTryu, NPOMTOBAapPHEE MaT'a3WHEL; 2,03 10 1,579 x 10
YHMBEepPCaMbl, [IPOOOBOJIECTBEHHEE (B pacueTe Ha
MaT'a3MHE; MaTl'as3KHEl CMellaHHBIX OHOT'O
TOBAPOB; allTeklu, alTeuHble JIapbKU; paboTanmero)
npoume 3HaHusa TOPTOBJIU
12. [lpennpmusaTHUsa PEHOYHOM TOPITOBJINM: =2 -3
KPBITEIE, OIITOBBIE PHHKM (M3 3IaHUN 1,13 10 1,678 x 10
CTaUMOHAPHOM IOCTPOMKM), TOPIOBEHE (B pacueTe Ha
IaBWUJIbOHBEI, KUOCKM, JapbkH, OHOTO
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najjaTky, KOHTEMHEPEH paboTarnmero)
13. |Ipennpusarmusa OOMECTBEHHOTO NMUTAaHMA -2 -3
3,88 x 10 2,063 x 10
(B pacueTre Ha
OIHOT'O
paboTarnmero)
14. T'ocTuHMLE, MOTEU -2 -4
2,81 x 10 3,255 x 10
(B pacueTe Ha OIHO
MEeCTO)
15. CHOPTHUBHEIE COOPYXEHUS -3 -
1,83 x 10
16. Kiry®HEIE UM KYJIbTYPHO-3PEJIMIIHEE -3 -
yUpexneHns 6,90 x 10
17. Bubnmorexu -3 -
1,16 x 10
18. My3eu -2 -
1,38 x 10
19. BpenuuHEEe ydpexIeHUs (TeaTpsl, -2 =7
LUPKMA) 9,66 x 10 4,03 x 10
(B pacueTe Ha OIHO
rocemeHmue
3puUTEIIEM)
MpunoxeHne N 2
K nyHKkTY 10 MeToamkm
YMNPOLWEHHAA AHATIMTUYECKAA MOOENb
ABVXEHNA NMIOLCKOIO NOTOKA (OMNPEAENEHWE PACHETHOIO BPEMEHU
OBAKYALUUMN NOOEN N3 MOMELWEHWA N 30AHUW MO PACHETY BPEMEHU
OBWMXXEHUA OOHOIO NN HECKOJTbKMX JTIOACKUX NMOTOKOB
YEPE3 3BAKYALMOHHBIE BbIXOObl OT HAVIEQHEE
YOANEHHBIX MECT PASMELLEHNA NTIOOEN)
PacueTHOE BpeMsa 3Bakyalun Jonen t ns IOMelle UM ¥ 3OaHUM

p

YCTaHaBJIMBaeTCHd I10 pacquy BpeMeHVI IOIBVIXEHMSA OIOHOI'O WMJIM HECKOJIBKUX JIIOCKUX
IIOTOKOB Uepes3 BSBaKyalMOHHHE BHIXONH OT Hambojiee yIaJIeHHHEIX MEeCT pasMeleHN’sI
Jonen.

HpM pacueTe BeCb IIyThb IOBVXEHNA JIOOCKOI'O IIOTOKa nompasnesyideTC4d Ha

y4acTKM (NPOXOH, KOPMIOP, IOBEPHOM NPOEeM, JIECTHMUHBM Mapum, TaMOyp) IJaMHOM 1

u

i

LHMpMHOﬁ IeJjipTa . HauaJsib HEIMU YdacCTKaMM ABJIAKTCHA IMIPOXOObl MEeXIOY paGOLH/IMM

i

MecTamu, OGOpy,HOBaHMeM, paoamMm KpeceJyj M T.II.

[lpy omnpeneyieHMM PAaCUYETHOT'O BPEeMeHM DSBakyaluMuy JIoIel IJIMHY M LUPUHY

KaxIoTo ydYacTKa NOyTM SBakKyaluy IJS OPOEKTUPYEMBIX 3IOaHMM [IPMHMMAaT II0
IPOEeKTy, a HOJa IIOCTPOEHHEX - 1[I0 O(QaKTUUYeCKOMY IOJIOXEeHM. [IMHY OYyTU II0
JIECTHMUHBIM MapllaM, a TakxXe 10 NaHOyCaM M3MEepPAnT 10 OJIMHe Mapua. HIMHY OyTH

CrpaHuua 52 n3 82



Mpukaz MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06 yTBEp>XAEHUM
METOAMKWN ONpeaAeieHnsl pacYETHbIX BEIMYMH MOXKAPHOIo pUcka B 34aHusIX,
COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...

B IBEPHOM IpoeMe IPMHMMAKT pPaBHOM
ToJuuMHOM ©Gojyiee 0,7 M, a Takxe Ta
ydYacTKaMy TOPM3OHTAJIbLHOTO MNYyTH, MVMEWIN

PacueTHOe BpeMsa 53Bakyaluuwu Jjoien t

p
IBUMXEeHNMA JIOOCKOI'O IIOTOKa I10 OTIeJIbHBIM

[okymeHT npefnoctaeneH KoHcynbTaHTI0C
[aTta coxpaHeHusi: 20.06.2012

HyJilo. IlpoeM, PACIOJIOXEHHEMN B CTEHe
MOyp CcJjlenyeT CYMTaThb CaMOCTOSTEJIbHBIMU
MM KOHEUHYI IJMHYy 1 .

i
cllenyeT OIpenesyiiTh kKakK CyMMYy BPEMEeHU

ydyacTkaM noytu t no dopmyse:

i
t =t +t +t+ ...+t , (Imz2.1)
o) 1 2 3 i
roe t — BpeMAa IOBUXEHMA JIIOOCKOI'O IIOTOKa Ha IIepBOM (HaanbHOM) yYyyacTKe,
1
MMH. ;
t , t , t , ... t - BpeMA OBMXEHMA JIOOCKOI'O INOTOKAa Ha KaxXIoM M3
1 2 3 i
CJIeOyKIMX I[OCJIE MePBOTO ydacCTKa IIyTM, MUH.
BpemMsa OBmXeHUs JIOOCKOT'O IIOTOKa IO IepBOMY yd4YacTKy oyt t , MHMH.,
i
paccumMTEHBaT IO QopMmyJie:
1
1
t = -- (1.2.2)
1 v
1
rone 1 - OaMHa OEepBOTO ydacTKa OyTH, M;
1
A\ - CKOPOCTB IOBVIXEHWMSA JIDOCKOTI'O IIOTOKa IO T'OPM3OHTAJIBHOMY IIYTUM Ha
1
nepBoM yuacTke, M/MuH. (omnpemesgercd no Tabauie [12.1 B 3aBUCUMOCTM OT
IIJIOTHOCTM D) .
[IJIOTHOCTH OIOHOPOIHOTO JIOOCKOTO IOTOKa Ha [epBOM YyuyacTke nOyTu D
1
PacCUMTEBAKT IO QopMyJie:
N x f
1
D = ——————-————- , (I12.3)
1 1 x pmenbTa
1 1
rone N - 4uMcCJoO JIOOeM Ha [IepBOM ydacTKe, Udell.;
1
f - CpemHsas IUomanb TOPMBOHTAJIBHOM [POeKUMM UejioBeKa, M2/uyed.,

IpVHMMaeMass B COOTBETCTBUM C NyHKTOM 6 npuioxeHmsa N 5 k HacTosmer MeTommuke;

nesjbTa
1
CxopocThb

1
[IEPBOTO, MNPMHMMALT no Tabmuue [12.1 B
JIOOCKOTO IIOTOKAa IO KaXIOMy
BCeX Yy4YacCTKOB IIyTH, B TOM 4YMCJIEe M IOJIA

X

Iroe nejibTa neJjibTa

4

mMprHa IIepBOoro ydacTkKa IIyTH,

\Y IBMXEHNMA JIDOCKOI'O IIOTOKa Ha ydYacTKax II1yTu,

Y3 3TUX YyYaCTKOB IyTH,

M.
cllenymumnx I1ocCJie

3aBUCHUMOCTU OT MHTEHCMBHOCTM OBMXEHUS
KOTOPYK BBUMCIISIT IJIS
IOBEPHEIX IIPOEMOB, IO QopwmyJie:

neJjibTa

(I12.4)

oeJibTa

1

- WMPMHA PacCMaTpMBaeMOI'O 1-T0 M NpenuecTBYOIEeIro
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i i-1

eMy yudyacTka OyTu, M;

qa., g - VMHTEHCUMBHOCTM IOBMXEHUS JIONCKOTO INOTOKA IO pacCMaTpUBaeMOMy

i i-1
i-My Y OpemuecTBYyOIEMy ydYacTKaM 0OyTu, M/MUH. (MHTEHCUBHOCTBL IBWXEHUS
JIOOCKOT'O [IOTOKa Ha I[IepBOM YyUYacTKe OyTu g = g onpenejyigercda no Tabnuie
i-1

2.1 no 3HaueHuo D , (I12.3)) .
1

YCTAHOBJIEHHOMY IO GbopmyJie

Ecau 3HaueHue J , onpenenseMoe no oopmyne ([I2.4), MeHble VZnpeZi PaBHO
i
q , TO BpeMAa IOBMXEHMA I[I0 yYacTKy nOyTm t , MMH., PaBHO:
max i
1
i
t = --, (I12.5)
i v
i
IIpy 5TOM 3BHAYWEHUMA J 7 M/MMH ., CllengyeT INPUMHYVMaTb PaBHBIMM:
max
16,5 - ANsa ropMsoHTanbHbLIX NyTen;
19,6 - Ansa OBepHbIX NPOEMOB;
16,0 - ANA NeCTHULbI BHUS3;
11,0 - ona necTHULbI BBEPX.
Ecam 3HadueHMe (q , OlIpeleJieHHoe 10 OdopMmyJse (I12.4), O©ombme g , TO

i max
LYPUHY OeJibTa JaHHOT'O YyuyacTKa [IyTH CJeOyeT yBeJMUMBATL Ha Takoe 3HaueHue,
i
IpK KOTOPOM COOJIIIaeTCs yCJOBME:

(I12.06)

Mpy HEBO3MOXHOCTU BbINoNHeHNa ycnosusa ([12.6) MHTEHCMBHOCTb U CKOPOCTb ABMXEHUS
NIOACKOro NMoToKa Mo y4acTKy i onpegenstoT no tabnuue M2.1 npn 3HavyeHun D = 0,9 n 6onee. MNpn aTom
crnegyeT yuuTbiBaTb BPEMS 3a4epKKM OBWKEHUS §ogen M3-3a 00pas3oBaBLUErocsi MX CKOMIEHUs1 B
COOTBETCTBUM C NYHKTOM 4 npunoxeHus N 5 kK HacToawen MeTtoauke.

Tabnuua M2.1
MHTEHCMBHOCTb N CKOPOCTb ABWMXEHUS

FIOACKOrO NMOTOKA Ha pa3HblX yvacTkax nyTei aBaKkyauum
B 3aBMCUMOCTW OT MMOTHOCTU

Mnot- [OpPM30OHTamNbHbLIN [1BepHON JlecTHMUA BHU3 IlecTHMUa BBEPX
HOCTb nyTb npoem,
notoka CKO- MHTEHCUB-  MHTEH- CKO- WHTEH- CKOPOCTb  [MHTEHCUBHOCTb
D, pocTb HOCTb (, CBHOCTb pocTb CUBHOCTb |V, d, M/MUH.
M2/M2 vV, M/MWH q, M/MUH V, q, M/MUH.

M/MWH. M/MUWH.  [M/MWH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 5,0 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 5,3
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 14,1 18,5 10,75
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0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 n 15 13,5 8,5 8 7,2 11 9,9
Oonee

lMpumeyaHue - MHTEHCMBHOCTb ABWKEHWS B ABEPHOM NMpoeMe Npuv NI0THOCTY NOTOKa
0,9 n Gonee, paBHas 8,5 M/MUH., yCTaHOBIEHA 4151 ABEPHOro Npoema LUMPUHOWN

1,6 M 1 6onee, a npn ABEPHOM NPOEME MEHbLUEN LUMPUHBI UHTEHCUBHOCTb ABWXEHUS
cnegyet onpegenstb no dopmyne q = 2,5 + 3,75 x genebra.

Puc. N2.1. CnuaHne Ntoacknx NOTOKOB (He NPUBOANTCS)

[lpy cCcaMsHMM B Hadajle 1-T'o ydJacTKa AOBYX M 0Oojiee JIOICKMX IIOTOKOB (pHUC.

[12.1) MHTEHCUBHOCTL OBUXEHMA q , M/MMH., PACCUMTHBAT [0 GopMyJe:
i
SUM g X pmeJsibTa
i-1 i-1
q = ———————m———————————— , (m2.7)
i oenbTa
i
roe g - MHTEHCUMBHOCTBL IBWXEHMS JIOONCKMX [IOTOKOB, CJIMBAKIMXCS B HauvaJe
i-1
i-ro yuacrtka, M/MuH.;
neypTa - LMPMHAa YYaCTKOB NYTM CIMAHUA, M;
i-1
oejbTa - WMPMHA pacCMaTpUBAeMOT'0 ydacTKa IIyTH, M.
i
Ecam 3HaueHMe (g , OlIpelejieHHoe 10 dopMyJie (I12.7), ©Oombume g , TO
i max

LMPVHY »OeJIbTa IJaHHOI'O ydYacCTKa NyTHr cJengyeT yBeJIMdMBaThb Ha TakKoe 3HadeHue,
i

uTOOE CcoBJionajiock ycjioBue (II2.6). B sToM ciydae BpeMsa OBMXEHMS [0 ydacTKy 1

onpemendanT o dopmyse ([I2.5).

Mpunoxexve N 3
K nyHkTy 10 MeToaunku

MATEMATUYECKAA MOJENb 5
NHANBNOYANBHO-NOTOYHOIO ABMXEHWNA NOOEN N3 3OAHNA

PacyeTHOe BpemMsa 3Bakyauuu nogen n3 3gaHna ycTaHaBnMBaeTCA MO BPEMEHWM BbiIXxoda W3 HeEro
nocnegHero yenoBeka.

Hepen Ha4vyaromM mMofenupoBaHuna npouecca 3BaKyauun 3agaeTcda cxemMma 3BaKyauMOHHbIX nyTeﬁ B
30aHUN. Bce 3BaKyalMOHHblIe NYyTU nNoapasnendrTCA Ha 3BakKyauMOHHbIE YH4aCTKU ﬂ,ﬂVIHOI7I aun LUMpVIHOI?] b.
,U,J'IVIHa N WNpUHa Kaxgoro y4actka nyTu 3Bakyauun O5A NMPOEeKTUpyemMblixX 3£I,aHl/II7I npUHMMaroTCA Mo
NPOEKTY, a AN MOCTPOEHHbIX - MO (PaKTUYECKOMY MONOXeHWo. [nnHa Nyt No NEeCTHUYHbLIM MapLuam
namepsetrca no nnuHe mapwa. [OnuHa nytM B OBEPHOM MpoeMe MNPUHUMAaETCA pPaBHOW HYM0.
OBaKyaLMOHHbIE Yy4aCTKM MOTYT ObITb FOPU3OHTANbHbLIE U HAKMOHHbIE (NTECTHMLA BHWU3, NECTHULA BBEPX U
naHayc).

B3a rabapuTH uYeJiOBEeKa B I[JlaHe [NPMHMMAaeTCd 2JIIMIC C pas3Mepamu ocem 0,5 M
(mpmHa uyeyioBeka B nyeuax) u 0,25 M (TosymmHa uYesyioBeKa) . 3amalnTcsa KOOPIMHATH
KaxIooro dYeJIoBeKa X — PAaCCTOSHME OT LeHTpa DJJUIMICa OO KOHIA 2BaKyalLMOHHOI'O

i
ydJacTka, Ha KOTOpPOM OH HaxomuTcsa (puc. II3.1). EciaM pa3HOCTb KOOPIMHAT
HEKOTOPHX JoIeM, HaxOoIAmMXCS Ha DSBakKyalMOHHOM ydacCTKe, COCTaBJIAeT MeHee
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0,25 M, TO IIPMHMMAaeETCH, YTO JIIOOM C STUMUM KOOPIAMHATAMM PACIIOJIOXEHHE PSAIOM
Ipyr' C OpyT'oM — COOKy OIOMH OT »Opyroro (ycjosHO: "B pan"). Ilpm »TOM MCxOoZnsd
u3 r1rabapuToB UYeJIoBeka B IJlaHe UM pa3MepoB BBakKyalMOHHOT'O ydyacTka (OJMHa U
myprHa) IoJig KaxZoT'0 DBaKyalMOHHOT'O YydacTKa ONpenesigioTca: MaKCHMMaJlbHO

BO3MOXHOE KOJIMYECTBO YEJIOBEK B OIOHOM pAny cOoKy OIpyT OT »gpyra M MaKCHMMaJIbHO

BO3MOXHOE KOJIMUECTBO JIOIEM Ha yYd4acTKe.
KOOpHMHaTH KaXagoro geJjioBeKa X B HaYaJIbHBEIM MOMEHT BPEMEHNM 3aalnTCAd B

i
COOTBETCTBMM CO CXEMOM PpacCCTaHOBKM JIOOEM B MNOMelleHMAxX (paboume MecTa, MecTa
oJis 3puUTeJielr, ChoajlbHEHe MecTa U T.I.). B ciydae OTCYTCTBMS TaKMX OAHHHX,
HanopMMep IOJisg MaTra3MHOB, BHICTABOUYHHEIX 3aJIOB M IPyroe, IONyCKaeTCs pasMelarThb
Jonemn PaBHOMEPHO 1o BCEeMt nJjomwany IIOMeleHMsa C Yy4deToOM PaCCTaHOBKU

TEXHOJIOTMYEeCKOI'O O60pyHOBaHMH.
KOOpI[I/IHaTa KaXXJ10T0 YCJIOBCKAa B MOMCHT BPECMCHHU t OMpCaCIIACTCA 110 (bopMyne:

x (t) = x (t - HDenpra t) - V (t) x HenbTa t, ™M, (I13.1)
i i i
roe x (t - JembTa t) - kooOpOMHATa 1-TO YeJlOBEKA B NpeIenymmi MOMEHT
i
BpeMeHMr, M;
V (t) - ckopocThr 1-T0 uejyioBeka B MOMEHT BpeMeHu t, M/cC;
i
JenbTa t - NDPOMEXYTOK BPEeMeHMr, C.

Puc. M3.1. KoopanHaTHasa cxema pasmeLleHns nogem
Ha nNyTAX 9Bakyauuu (He NpuBoAUTCSA)

CkopocTe i-170 uesyioBexa V (t) B MOMeHT BpeMeHM t omnpemessercsa no Tabimuie
i
[I2.1 npuioxeHusd 2 K MeToIMKe B 3aBUCHMMOCTM OT JIOKAJIbHOM IIJIOTHOCTM IIOTOKA, B
KOTOPOM OH IBmxeTcs, D (t) M Tuoa 5BaKyalMOHHOTO y4acCTKa.

i
JlokanpHasa IJOTHOCTBL D (t) BEIUMCJISETCH IO Tpylle, cocTodAmer ™3 n
i
JeJjioBek, o0 dopmye:
D (t) = (n(t) - 1) x £ / (b x HOenpTa x), M2/M2, (13.2)

rge n - Konm4ectso J'IPO,D,eﬁ B rpynne, 4enoBek;

f - cpegHasa nnowaab ropu3oHTanbHON NPOEeKUUK YenoBeka, M2/mM2;

b - LWNPUHa 3BaKyalMOHHOIO y4acCTKa, M;

[enbTta X - pa3HOCTb KOOPAMHAT NOCNeaHEro 1 NepBOro YenoBeka B rpynne, M.

Ecim B MOMeHT BpeMeHM t KkKoopIMHaTa dyejioBeka xX (t), omnpemejsieHHas IO

i

bopmysie (II3.1), cTaHeT OTPMLATEJIBHOM - 2TO O3HAauaeT, UYTO UYeJIOBEK HOOCTUT
TPAHULE TEeKyllero 5SBaKyalMOHHOTO ydyacTKa M HOOJIKEeH I[epelTy Ha CJenyommi
3BAKYALMOHHEI yYacCTOK.

B sTom ClIydac KOOpJAuHAaTa 5TOro 4YCJIOBCKA Ha CICAYIOIICM 3BAaKyallUOHHOM YYAaCTKC

OIpeaAcIACTCA:
x (t) = [x (¢ - dt) -V (t) xdt] +a -1, wm, (I13.3)
i i i Jj Jj
rne x (t - dt) - koopaMHaTa 1-T0O UeJIOBeKa B NPEeIbBOylyy MOMEHT BpPeMeHU

1
Ha (Jj-1) »BakyalMOHHOM ydacCTKe, M;
V (t) - ckopocTb 1i-ro uejyijoBeka Ha (j-1)-oM 5BakyallMOHHOM Yy4YacCTKe B
i
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MOMEHT BpeMeHu t, m/c;
a - IJMHa Jj-T0 »BakyallMOHHOI'O yudacTKa, M;
J
1 - xoopamMHaTa MecTa camMsaHusa Jj-ro ¥ (J-1)-TO ©SBaKyalLMOHHEX YYaCTKOB
J
- paccTosHMEe OT Hauajla J-T'0 3BakKyalMOHHOI'O ydYacTka IO MeCTa CJMAHMSA eTo C
(j-1) -BIM PBaKyalLUMOHHBEIM YYaCTKOM, M.
KonmmuuecTBO JomeM, MNepexolslyMx C OOHOTO 3BaKyalMOHHOTO ydacTKa Ha IpyTou

B EeIOMHMIY BpPEMeHM, ONpelNesyigaeTCs MNPONYyCKHOM CHOCOBHOCTBI BHXOIA C ydacTKa
Q (t):
J
Q (t) = g (t) x ¢ xdt / (f x 60), uemn., (I13.4)
J J J
roe g (t) - MHTEHCMBHOCTL [OBMXEHMS Ha BHXOHE C J-I'0 3BAKYALMOHHOTO
J
yJacTka B MOMEHT BPEMeHM t, M/MUH.;
C - WMPpMHA BHIXOZA C J-T'O 3BAaKyalUMOHHOTO y4YacTKa, M;
J

dt - npomexyToK BpemeHu, c;

f - cpegHasa nnowaab ropu3oHTanNbHON NPoeKUUM Yenoseka, M2.

VIHTEHCMBHOCTL IBMXEHMS Ha BHXOIe C J-I'O »BakKyallMOHHOTO ydacTka g (t) B

J
MOMEHT BpPeMeHM t onpemesisgseTcsa B 3aBUCUMOCTM OT IIJIOTHOCTM JIOOCKOT'O IIOTOKA Ha
3TOM y4dyacTke Dv (t).
J
[JIOTHOCTL JIOOCKOT'O INOTOKA Ha Jj-OM ®BakKyallMOHHOM yuyacTke Dv (t) B MOMEHT

J
BpeMeHu t omnpegpeisgeTcsa o QopMylie:

Dv (t) = (N x £f xdt) / (& x b ), M2/M2, (I13.5)
] ] ] ]
rone N - UMCJO JIOOEeV Ha J-OM DBaKyallMOHHOM ydYacTKe, dYell.;
J
f - cpeznHss momanb TOPM3OHTAJILHOM MNPOEKLUM UYeJioBeKa, M2;
a - InJMHa J-T0 2BaKyallMOHHOI'O ydacTKa, M;
]
b - mmpmHa j-TO 3BaKyalUMOHHOTO ydacTkKa, M;
]
dt - npomMexyTOK BpeMeHHu, C.
B MOMeHT BpeMeHM t omnpenenseTcs KOJIMUECTBO JIOOEM m C OTPHULATEJbHBEMU
xkoopOmMHaTaMmu x (t), omnpenmejieHHEIMM [0 OGopmyJie (I13.1) . Eciam 3HaAueHMe m <=
i
Q (t), TO BCe m UeJIOBEK IIepexXOIAT Ha CJenOyllMM 5BaKyallMOHHEI y4daCTOK M MUX
]
KOOPIMHATH ONPENesiaiTCsa B COOTBeTCTBMM C obopwmyson (I13.3). Ecam 3HaueHMe m >
Q (t), TO KOIMUECTBO UYeJIOBEK, PaBHOe 3HaueHMBO Q (L), oepexonouT Ha CJjenyoummn
J J
3BakyalUMOHHEM YYaCcTOK M UMX KOOPIMHATE OIpelelidlTCsa B COOTBETCTBUUM C
dbopmysion (ri3.3), a KOJIMUEeCTBO UeJIOBEK, PaBHOe 3HaueHuMo (m - Q (t)), He
]
nepexonuT Ha CcIlenyommm 3BaKyalVMOHHEMN ydyacTok (ocTamlTcd Ha HOaHHOM
3BaKyalMOHHOM YydYacTke) M MX KOOpAMHATaM [IpMCBamMBAalTCHA 3HadeHuda x (t) =
i
k x 0,25 + 0,25,
roe k- HOMEpP pAda, B KOTOpOM 6yﬂ,yT HaxoanTbCA nogun (MaKCVIMaJ'IbHO BO3MOXHO€ KOnm4ectBoO
4YerioBek B O4HOM pAny c60|<y Opyr ot gpyra ona Kaxaoro 3BakyauMoHHOIo ydacTtka onpenendercd nepen
Hayanom pacyeTtoB). Takum o6pa3om, BO3HMKAET CKOMIEHNe Niogen nepen BbIXOAOM C 3BaKyaLWUOHHOIo
y4yacTka.
Ha puc. 3.2 nsobpaxeHa bnok-cxema onpegeneHns pacyeTHOro BpeMeHn 3Bakyauun niogen u3
30aHuA.
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Ha ocHoBaHMWM 3agaHHbIX HadamnbHbIX YCNOBWMM (HadanbHbIX KOOPAMHAT IoAern, napamMeTpoB
3BaKyaUMOHHbIX Y4YacTKOB) OMpenenstTcs MNMOTHOCTM FOACKMX MOTOKOB Ha NyTAX 3Bakyauum W
NpOMyCKHble CNOCOBHOCTU BbIXOAOB C 3BaKyaLMWOHHbIX yd4acTkoB. [lanee, B MOMEHT BpeMmeHu t = t + dt,
onpepensetrcsa Hanndne OPI1 Ha NyTaX aBakyauun. B 3aBUCMMOCTU OT 3TOro BbIGUPAETCS HanpasreHne
OBWKEHNST KaX0ro YerioBeka 1 BbIYMCMSIETCS HOBas KoopamMHaTa Kaxkaoro Yyenoseka. [locne aToro cHoea
onpegensTcsa NNOTHOCTU NIOACKMX NMOTOKOB Ha MyTSAX 9BaKyaLUn MU MPOMYCKHbIE CMOCOOHOCTU BbIXOOOB.
3aTem BHOBb JaeTcs npupalleHne no Bpemenun dt u onpegenstoTcst HoBble KOOpAWHAaTLI MOAEN C y4ETOM
Hanuuma O®I Ha nyTax 3BakyauuMuM B STOT MOMEHT BpemeHu. [locne 3Toro npouecc MOBTOPSETCS.
PacueTbl npoBoasaTca OO Tex Nop, Noka Bce noan He ByayT 3BakyMpoBaHbl U3 34aHUS.

BBOO MCXOIOHEIX HOAHHBIX

\/

OnpenesyieHMe HadaJlbHBIX KOOPAMHAT JIOOEN

|

\/

Onpeneﬂeﬂme IIapaMeTpPOB 3BaKYalLMOHHEBEIX YWaCTKOB (nyTeﬁ)

\/

OnpepneJsieHMe BPEMEHM Hadajla 3BakKyalulM KaXIOoI'O deJjloBeKa

|

\/

—> Onpeﬂeﬂeﬂme IJIOTHOCTEM JIOOCKUX [TOTOKOB Ha SBaKYalLUMOHHEIX YydWacCTKax

\/

OnpenesieHUEe MPOINYCKHOM CIOCODHOCTM IIPOEMOB

|

\/

BelBOI Ha MnedaThb XapaKTepruCcTUK IIpolecca sSeBakKyalurn

\/

[lepexon k CcJenyoleMy MOMEHTY BPEMEHU

|

\/

OnpeﬂeneHme HallpaBJIEHMA IOBMXEHMA KaXIOI'O dWeJIOBEKa

\/

OnpegnejsieHMe IIJIOTHOCTU JIOICKOI'O IIOTOKAa Iepel KaXIbEM 4YeJIOBEKOM
(paCCTOHHMe O moymero Bllepenn yeJsyioBeKa)

\/

OnpepnejsieHMe CKOPOCTM IOBMXEHUA KaXIOI'O dYeJjloBeKa

|

\/

Onpeﬂeneﬂme KOOPIOMHATE KaXIOoI'O dYeJIOBEKa
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OBakyalusa He saBepmeHa‘ OBakyaums saBepmeHa}

\/

OxkOHUaHUEe pacueTa

Puc. M3.2. Bnok-cxema onpegeneHnsi pac4eTHOro BpeEMeHU
3BaKyaLuum nogen u3 sgaHust

Mpunoxexue N 4
K nyHkTy 10 MeToaumku

NMUTALMOHHO-CTOXACTUNYECKAA MOLOENb
AOBWXXEHVA NIOOCKNX NMOTOKOB

MHOXeCcTBO JiOOeY, OOHOBPEMEHHO MAyNMX B OIHOM HalpaBJIeHUM IO ODUMM
ydacTkaM 0OyTy, o0pasylT JIIOICKOM [IOTOK. YdacTkamMu OQOpMMPOBAHMUSA JIOOCKUX
IIOTOKOB B IIOMEUEHMAX CcJledyeT I[IPMHMMAaTh [NPOXOIBE Mexny obopynoBaHMeM. s
NOCJIeIy X YyYaCTKOB SBaKyalUMOHHBIX IIyTelM OHM IPenOCTaBJIAKNT CODOM HNepBUUHLHE

MCTOYHUKU JIOOCKMX IOTOKOB . PacnpenesieHve N YyeJIOBEK Ha YyuacTKax
i
bopMypoBaHMa, WUMERIMX WUPMHY b ¥ OJIWHY 1 , NpVHMMAeTCsS PAaBHOMEPHEBIM.
i i
lloaTOMy B HaAUaJIbHEIM MOMEHT t Ha KaxIOoM 3JJIeMeHTapHOM YyuyacTke JensTa 1 ,
0 i
t0
3aHMMAEMOM I[IOTOKOM, IIJIOTHOCTBL MNOTOKa D ompenejyigseTcsa o bopwmye:
i
t0 t0
D =N / b x HDenbra 1 , uejn./mM2 (md.1)
i i i i

[Ipu nDajgpHeMmeM IBMXEHUM JIOOACKMX I[IOTOKOB M3 IIEPBUYHBIX MCTOUHMKOB IIO
obuMM ydyacTKaM [OyTM [OPOMCXOOUT UX camgHue. ObpasyeTcsa obmmMM IOTOK, UYacCTHU
KOTOPOTO MMET Pa3JIMUHY I[IJIOTHOCTH. I[IpOMCXOIMT BHPaBHMBAHME IIJIOTHOCTEM
Pa3JIMUHEIX YacTey JIOICKOTO IIOTOKa — ero nepedpopMmmpoBaHue. ClenyeT ydUTHBATE,
4TO eIr'o T'OJIOBHAdA dYacThb, MMeKlas nepel coboy CBOOOIHEIM NyTh, pacTeKaeTcsa -—
JIIOOV CTPEeMATCS MATKM CBOOOIOHO MNPpM IJIOTHOCTM D . 3a mHTeppall BpeMeHM [esbTa t

0
YacTb JIOIEM TepexXOoOMT C BTUX BJIEMEHTAaPHEIX y4acTKOB Ha IocJjenywume u
IPOUCXOOUT M3MEHEHMEe COCTOSHMSA JIOICKOT'O IIOTOKAa, €TI0 IBMXEHME.
CKOpPOCTL IBMXEeHMS JIOOCKOT'O IIOTOKa IpM IIJIOTHOCTM D Ha 1i-oM oTpeske

i

ydyacTka IOyTu Kk-To BuMIa CcliedyeT CUMTAaTh CJIydaVHOW BeJIMUMHOM V , MMewemn

D, K

YMCJIOBEIE XaPaKTEPUCTUKA :
MaTemaTnyeckoe oxugaHue (cpegHee 3HaydeHue)

\Y =V x (1 —-a x1InD /D ) X m npu D > D ,

D,k 0,k k i 0,k i 0,k
v =V npu D <= D H (I14.2)

cpegHee KBagpaTtn4yHoe OTKIMoHeHune
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curMma (V ) = curMa (V ) x (1 —-a x1InD /D ), (I14. 3)

roe V u curMma (V ) - MaTeMaTHUdeCcKOoe OXMIOaHMe CKOPOCTM CBODOOIHOTO
0,k 0,k
OBVUXeHUd Jiuomel B 1oToke (opu D <= D ) ¥ ee cCcpelHee KBaIpaTHU4UHOE
i 0,k
OTKJIOHEHMEe, M/MMUH.;
D - [penejyibHOe B3HaueHMe IIJIOTHOCTM JIOOCKOT'O IIOTOKAa, IO HOOCTWXEHUS
0,k
KOTOPOTO BO3MOXHO CBOOOIHOE IOBMXEHME JIOeM O k-My BUAOY NOYyTM (IJJOTHOCTB HE
BJIMSEeT Ha CKOPOCTL IBMXEHUS JIomeM) ;

a -  ko2QdMLUMEeHT amanTauuM JIoIeM K M3MEHEeHMAM IIJIOTHOCTM [NOTOKa IIpu
k
OBVMDKEHUM 110 k-My BUAY OYyTU;
D - 3HauUeHMe IIJIOTHOCTM JIOACKOTO I[IOTOKa Ha 1-0OM OTpe3Ke (JembpTa 1)
i
yyacTka NOyTu WMpuHOM b , uYes./M2;
i
m - KO30OMUMEHT BIMAHMA [IpOeMa.

3HayeHns1 NnepeyYncrieHHbIX NapameTpoB crieqyeT NpMHMMaThb no Tabnuue M4.1.

Tabnuua M4.1

Bun nyTu, k \% , curMma (V ), D a m
0,k 0,k 0,k k
M/MMVH . M/MWVH . uej. /M2
TOPM30HTAJIbHEIM 100 5 0,51 0,295 1

B 3IOaHUU

T'OpPMBOHTAJIb HEIM 100 5 0,70 0,407 1
BHe 3IaHusd

[Ipoem <*> 100 5 0,65 0,295 1,25 - 0,05D,
npu D >= 5
JlecTHMLIA BHUS3 80 5 0,89 0,400 1
JlecTHUILIa BBEPX 50 5 0,67 0,305 1
<*> TIlpu D = 9 uen./M2 3HaueHuda q =V x D onpemesndanTcAa o Gdopmyre
i i 0,k
q =10 x (3,75 + 2,5 x b ), M/MuH.
i i
t0 t0
[Ipyr J0OOM BO3MOXHOM 3HAUEeHUM V JIooM B kKoJuuecTBe N, Haxomgammecsa B
i
MOMeHT t Ha 1-0OM ®BJIEMEHTApHOM YyYacTKe, »OBUTAKTCS I[IO0 HEMY M HAauMHAT
0
IepexonuTh Ha IIocjenyoumy ydacTok (i+l) (pmc. II4.1). Ha yuacTok 1 B CBOK

ouepenb II€PexXOonmUT YacThb JIoIel C npenenymero (i-1) sjeMeHTapHOT'O ydacTKa U
M3 MCTOYHUKAE J.
[lo mnpomecTtBMM BpeMeHM JleabTa t K MOMeHTy t =t + JesbTa t TOJIBKO
I 0
t0
yacTe Joner N C ydacTka 1 ycreeT IepeuTu Ha ydacTok (i+l). K sToMy
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i,1i+1
t0
MOMEHTY BpeMeHu m3 N Jonert, OwBHMX Ha ydyacTke 1 B MOMeHT t , ocTaHeTcd
i 0
t0 t0
(N - N ) Joager. VX 4UMCcIio IIOMNOJIHSEeTCs 3a CueT JIoIel, YCIeBIMX 3a
i i,1i+1
t0
3TOT MHTEPBAaJl BPEMeHU IIepeMTM Ha HeIlo C Npenbaylero ydacTka - N nu us3
i-1,1
t0
MCTOUHMKA N . Torma IIJIOTHOCTB [IOTOKA Ha ydyacTKe 1 B MOMeHT t Oymer
B! 1
paBHa:
tl t0 t0 t0 t0
D = (N - N + N + N )y / b x HDenprTa 1. (14 .4)
i i i,i+1 i-1,1I 3,1 i
CxropocThb OBUXEHUS JIoOewu, oOKalzaBUIMXCS Ha ydacTtke 1 B MoMeHT t ,

omnpenejyseTrcs 1o dopwmye:

Puc. NM4.1. NameHeHnsa cocTosiHUSA NoToKa B nocregoBaTesibHbie

MOMEHTbI BpeMeHU (He NpnBOANTCS)

1

(I14.5)

CnenyeT y4nuTbiBatb, 4YTO WU3MEHEHMe MNJNOTHOCTU MNOTOKa Ha KaXAOM y4yacCTKke B pasfindHble
MOMEHTbI BpEMEHWN OTpaXaeT npouecc I'Iepeq)ole/lpOBaHI/lﬂ pa3nnyHbIX YyacTen NoToKa, M Kak YacCTHbIN

Cﬂyqaﬂ,HpOHeCCpaCTeKaHMﬂﬂOTOKa.

N3meHeHne MnOTHOCTM MOTOKa Ha KaKOOM M3 3fieMeHTapHbIX y4acTKOB B MNocregoBaTerbHble
MOMEHTbI BPEMEHWN 3aBUCUT OT KONMMYEeCTBa Nogen, Nepexogswmx Yepes rpaHuubl yyacTtkoB. B obwem
cryyae Konm4ecTBO NoAen, nepexoasawmnx 3a uHTepsan spemeHmn ensra t ¢ yd4acTtka i Ha nocrnegyoLwmn

y4yacTok i+1, coctaBnser:

tl t0
N =D xXx b x HOenpra 1 x V x JenbTa t. (I14.6)
i,i+1 i i nep
CxopocTs mnepexoma V yepes TPaHULE CMEXHHX 3JIEMEHTAPHHEX Yy4YaCTKOB
nep

cJlenyeT NPUMHUMATH, PYKOBOILCTBYSCH CJeAylumMmy QopMyJiaMu :

t0 t0
v , ecmmu D <= D mpu max V x D =g
i i+l Di,k max
\ = <
nep t0 t0
v , ecau D > D npum max V x D =g (r14.7)
i+l i+l Di,k max
CnenyeT YUYUTEIBATE, 4YTO B TOT MOMEHT BPEMEHU t , KOTI'oa IIJIOTHOCTB IIOTOKa
n
Ha yyacTke i JocTurja MaKCUMaJIb HOM BEJIMYMHEL, Ha BSTOT y4Y4aCTOK He MOXeT
NPpUMTY HM OOMH UYeJIOBEK, HM C MNpenuecTByUEero ydacTKa, HM M3 MCTOYHMKA. B
tn
pesysbTaTe Iepen ydYacTKOM 1 3amepxmBaeTcs COOTBeTCTBeHHO [Jesnbra N n
i-1
tn
IensTa N Joner. B crenmyoumyy MOMEHT BpeMeHu t yacTh JIOOEeV C ydacTKa

j, i n+l
i nepexomuT Ha yyacTok i+l, MNJIOTHOCTBL JIHOICKOTO MOTOKa Ha HEeM YMEHBIMTCH U
YacTh CKOMMUBUMXCH [epen ero TpaHulell Jomell CMOXeT MepeitTu Ha Hero. Hojid ux
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YyYacTHUs B IIONOJIHEHUM JIOOBMM ydacCTKa 1 B MOMEHT t onpenenseTcsa GoOpMyJION:
n+1l

tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l
IenvTa N / IDenbTa N =D x V x b / D x V x b . (I14.8)
i-1 3 i-1 i-1 i-1 3 Jj j

dopmyser  (I14.4) - (I[14.8) MOJIHOCTBIO ONMCHBAKT COCTOSHME JIOOCKOTO IMOTOKAa
Ha BJIEMEHTAPHEIX ydaCTKaX U MX IMNepeXOnel B IOCJIeHOBaTeJIbHEIE MOMEHTEl BPEMEHU.
COBOKYIIHOCTb 3HAUYEHUMN pacuyeTHOTO BpPeMeHM 5BaKyallMy, I[IOJIyUEeHHHX IIPU
PaB3JIMUHLIX 3HAUEHUSAX V , bopMmpyeT sMOMpUUecKoe paclpellesjlIeHre BepOsSTHOCTEN
0,k
3HaueHur SUM t . [lo aTOMy pacHnpeneyieHMIO crenyetT paccumMTEBaThH 3HAYEHUES
P
BPEeMeHM 3aBeplleHMs 2BaKyaluy, COOTBETCTBYyKIEee BepOsSTHOCTM P (t ) = 0,999.
p.3B

MpunoxeHne N 5
K nyHktam 10, 11 MeTtogukm

OAHHbIE
OnA OrNMPEOENEHNA PACHETHOIO BPEMEHN SBAKYALIMA
1. 3HaueHMe BpeMeHM Hauvajla >SBaKyauuu t IJIS TIOMEIeHUS oudara Ioxapa
HD3
crenyeT NOpuUHMMATL paBHeM 0,5 MuH. IS OCTAaJIbHBIX [IOMEUEHMM 3HAUEHUE BpPEeMeHU
Hauajia sBakyauum t crenyeT onpenesaTs no Tabauue I115.1.
HD

Ta6muna I15.1

N Knacc QyHKLUMOHAJIBHOM I10XAaPHOMU 3HadveHMe BpPeMeHM Haudaja
n/n OIIaCHOCTM 3IOaHUM M XapaKTepUucTuka 3Bakyauum Jiomerm t , MuH.
KOHTMHTEHTAa JIonen HD
3OaHudg, 30aHudg, He
060pPyIOBaHHEE 060pPyIOBaHHLEE
CUcCTeMOM cucTeMoMm
OIIOBEIIEHUS U OIIOBEIEHUS U
yIpaBJIeHUSA yIpaBJIeHUA
3BaKyaluen Jmonemn 3BaKyaluen
Jonen

I - 1IT |IITI -V
TUIIa TUna

1 |3maHmMsa IOeTCKUX OOMKOJIbHBIX 6,0 4,0 9,0
oOpasz30oBaATEJIbHEIX YUpPEexXIeHUN,
ClelVaJIM3MPOBaHHEX JIOMOB IIPEeCTapeJEX
¥ MHBAJIMIOB (HEeKBapPTUPHEE), OOJIbHMUIIEL,
craJibHEE KOopllyca ofpasoBaTesibHEIX
YUPEeXIOEeHMI MHTEPHATHOT'O THUIa U
OeTCKUX YUPEXIEeHMM; MHOTOKBAPTUPHEE
XUJIBIE IIOMa; OIHOKBAPTUPHEIE XUJIEIE
IooMa, B TOM uucjie OJIOKMPOBAaHHEE
(¢1.1, @1.3, @1.4). Joou MOTYT
HAaXOIUTHLCS B COCTOSHUM CHa, HO
3HAKOMEI CO CTPYKTYPOM 5BaKyalMOHHEIX
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nyTey UM BHEIXOINOB

2 |T'ocTUHMIE, OOWEXUTUI, CIAaJIbHEE 3,0 2,0 6,0
KOpnyca CaHaTOPpMEB UM LOOMOB OTIHXa
ofmero Tuna, KEeMIVMHIOB, MOTeJIeM U
nmaHcuoHaToB (®1.2) . XMJIbLE MOTYT
HaxXOIOUTHLCH B COCTOSHMM CHa M He
IOCTaTOYHO SBHAKOMEI CO CTPYKTYpPOM
3BAKYALMOHHEX [IYTEM M BBXOIOOB

3 [3maHmsa 3pesmMumHBIX M KYJIETYPHO-— 3,0 1,0 6,0
MIPOCBETUTEJILHEIX YUPEXIOEeHUM; 3OaHUSA
opraHM3auuy o OOCJIYyXMBAHMUIO HaCeJIeHUS
(®2, @®3). IloceTuTenM HAXOIOATCH B
foOpCTBYyIEM COCTOSHUM, HO MOI'YyT OBITbH
HEe BHAKOMEI CO CTPYKTYPOMU
5BaKyalMOHHEIX IIYTEeV M BHEXOIOB

4 |3maHMsa HayudHBEIX UM 00pasz0BaTEJIbHEIX 3,0 1,5 6,0
YUPEXIOeHUM, HAayUHBEIX U IIPOEKTHEIX
opraHmM3auuy, OPIaHOB YyIIpaBJIeHUSI
yupexneHur (&4) . IloceTuTenm HaxXoOdATCSH
B OOIPCTBYyWOIEM COCTOSHMM M XOPOLO
3HAKOMBEl CO CTPYKTYPOM 3BaKyalMOHHBIX
nyTey UM BHEIXOINOB

2. MNprHUMNbI COCTaBEHNS PaCYETHON CXeMbl dBaKyaLuu.

PacuetHass cxema 9BaKyauuu npeacTaBnsieT COOOM OTAENbHO BbIMOMHEHHYIO, WM BO3MOXHO
HaHECEHHYI0 Ha NfnaH 34aHus CXeMy, Ha KOTOPOW OTPaXeHb:

KONMMYeCTBO NMOAEN Ha HavamnbHbIX ydacTKax - UCTOYHUKaX (Npoxodbl Mexay paboyMMmu mectamu,
obopygoBaHueMm, psgamu kpecen v T.Nn.);

HanpaBneHve Nx ABMXeHNs (MapLipyTbl);

reomeTpuyeckne napameTpbl y4acTKoB MyTU (ANUHA, LWNPUHA) U BUABI YHaCTKOB MyTW.

PacueTHas cxema 3Bakyauum JOIDKHA y4MTbIBaTb CUTyaLUio, MPU KOTOPOWM XOTA Obl OAMH YenoBek
HaxoguTcs B Havbonee yganeHHON OT BblIxo4a U3 34aHUs, COOPYXXEHUS U CTPOEHUS TOYKeE.

B pacuyeTHOW cxeme y4MTbIBAOTCA TONMbKO TE€ NYTU [OBWXEHWUS Joden, KoTopble OTBevaroT
TpeboBaHusAM, NpeabsABNSeMbIM K NyTAM 3BaKyauumu.

PaccmoTpeB KonuyecTBo NoAEn Ha HavarbHbIX yHacTkax nyTu, crnegyeT onpeaenvTb HanpaeneHue
X OBWXKEHUS. YCTaHOBreHbl crieayllme Habniogaemble npasBuna Bblbopa nObMU HanpaeneHus
(mapwpyTa) ABUXEHMWS NMPU 3BaKyaLun:

a) ABWXeHWe No TOMY NyTW, KOTOPbIM MU Nonanu B 3aaHue;

0) wucknodeHne nyTen OBWXKEHWUS, NPOXOoOsAWMX PSOOM C 30HOW FOpPeHus, XOoTa Niogu MoryT
3BaKynpoBaTbCs Yepes 3agbIMINEHHbIE KOPUAOPHI;

B) BNMsHWEe nepcoHana. B o6wecTBeHHbIX 34aHWsX, Kak NpaBurio, MOCETUTENU Mpu noxape
crenyloT ykasaHuaM nepcoHana, gaxe ecrim 9Tn ykasaHua He COOTBETCTBYIOT ONTUMAaIlbHbIM;

r) Npy 3BaKyauuMmn C NepBOro dTaxa - ABWXKEHME K OTKPbITOMY BbIXO4Y HapyXy U3 30aHus;

[4) CnoxHas NnorncrTmyeckas 3aBMCMMOCTb, ONUCbIBalLWasa BbIGOP Bbixoga C 3Taxa 3pUTENbHOro
3ana (puc. I5.5);

€) NP1 NPOYNX PaBHbIX YCMOBUSAX - ABMXKEHUE K Bnvkanwemy Bbixoay.

Kpome TOro, nmetoLimecs AaHHble NOKa3bIBaloT, YTO (haKTOPOM BbibOpa HanpasneHus MoXeT ObiTb
MECTO NapKOBKW NIMYHOIrO aBTOMOBUNSA, MECTO BCTPEYM YNEeHOB ceMbu 1 T.N. OnpegenexHne WnpuHbl Nyt
BbI3bIBAET 3aTpygHEHWe TOMbKO NpY BbiXo4e oAen Ha y4acTokK "HeorpaHM4YeHHON" LWMPUHLI, HanpuMep B
BecTMbIonb. B Takom cny4yae wupuHa notoka (b) 3aBucut ot konmyecTtsa ntogen (N) n gnuvuel (1) yyactka:
b=4mnpuN<1004en. nl <=6 m; b =6 M - B OCTanbHbIX Criy4yasx.

CornacHo AaHHbIM HaTypHbIX HaOno4eHW YCTaHOBIEHO, YTO MOBOPOTHI MYTW HE BAMSKOT Ha
napameTpbl ABUXKEHUS NIOACKOro NoToka.

Onpegenexve AnviHel (BOOMb OCK MyTW) OTAMYAETCHA ANS FOPU3OHTAmNbHBLIX U HAKMOHHLIX nyTen. K
HaKIMOHHbBIM MYTAM OTHOCATCH NEeCTHMUbI 1 NaHgycbl. CBobogHas wupmnHa b HaKNOHHOMO MyTK, HaNpumep
NEeCTHMYHOro Maplua, NPUHUMaEeTCs B CBETY: OT nepun A0 CTeHbl. [nuHa HaknoHHoro nytu L (puc. 15.1)
NPUHUMAETCH NO UCTUHHOMY €ro 3HaYeHUI0. JTaXKHbIE U MEXAYITaXKHbIE NIIOWaAKU B Lensax ynpoLeHus
N obrneryeHuss BblMUCMEHWUN, YUNTbIBas MX HebonbluMe pasMepbl U MEHbLUYIO CAOXHOCTb ABWXKEHWUS Mo

CrpaHuua 63 n3 82



Mpukaz MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06 yTBEp>XAEHUM
METOAMKWN ONpeaAeieHnsl pacYETHbIX BEIMYMH MOXKAPHOIo pUcka B 34aHusIX,
COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH...

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

HUM B CPaBHEHMWU C NECTHUYHLIMW MapLUamMK, JOMYCKAeTCA OTHECTM K HaKMOHHbIM NyTsiM. Torga cpegHsis
ONMHa HaKMOHHOIo MyTW B Npefernax o4HOro ataxa, C y4eToM ABWKEHMS Mo nriowagkam, COCTaBuT:

OJis OByxXMapleBblX JieCTHMUL, L = —-—-—-—-—-—-—--- P
cos anbbda

roe L' - ropm3oHTanbHasa Npoekunst AnviHbl HAKMOHHOTO NyTH, M;

anbda - yron HaknoHa K ropusoHTy;

He [Jonyckas Cepbe3HOW MNOrpelwHoCTN, AAWHY MyTU MO [BYXMapLIEBOM FECTHULE MOXHO
NpUHUMAaTb paBHON ero yTpoeHHon Beicote H, Te. L =3 - H;

OJIA TpexMapleBHX JiecTHul L = —--—-—-———-—- + - + L" + 4 x b.
cos anbbda cos anboda

Puc. M5.1. PacyeTHasa gnvHa nytu no necTtHuue:
a - AByxmapLueBas nectHuua; 6 - TpexmaplueBas nectHuua
(He npuBoamuTCSA)

MaHgycbl, ecnM UX HakmoH He3HauuTeneH (MeHbwe 1:8), MOXHO OTHOCUTb K FOPM3OHTANbHBLIM
nyTam, npu 6Gonee 3HA4YUTENbHbIX HaKMOHaX - K JNlecTHMuaM. [nuHa HakMoHHOro nyTu Takke
onpegenseTcs no ero ocu.

|-|yTI/I OBWXeHUAa B npepgenax 3gaHuda 00bIYHO nepeceKkawTCca AOBepHbIMKW MnpoemMamu,
JeKopaTUBHbIMU NopTanamMu, UMeKT CYXXEHUs 3a CYET PasfMYHbIX apXUTEKTYPHbIX UM TEXHOMOrMYEeCKNX
3M1EMEHTOB, BbICTYMNAKLINX M3 MIOCKOCTU OrpaxaeHun. Takne MecCTHble CYXXEHWUsl HE3aBUCUMO OT UX
Xapaktepa B JanbHeNlwem HasbiBalTcA npoemMamu wupvHon b. OnvHa nytm L B npoeme MOXEeT He
yuuTbIBaTHCS, €CNY OHa He npeBbiwaeT 0,7 M, T.e. ONIMHbI OQHOTO LWara, B MPOTMBHOM Crlyyae OBWXKEHNe
B MNpoemMme cnefyetr paccMmarpuBaTb Kak [OBWKEHME Ha CaMOCTOATENIbHOM pacYeTHOM Yy4acTke
rOpU3OHTarbHOro NyTw.

JIeCTHMYHbIE KMNETKN SABMSIOTCA LIeHTpaMu TATOTEHUS NIOACKUX MOTOKOB (ANA MepBOro artaxa -
BbIXOAbl HapyXy), Ha BXode B KOTOpble 3akaH4YMBAETCA BTOPOWM 3Tan 3aBakyauun. [1oatomy pacqeTHble
CXEMbI LlenecoobpasHo COCTaBNATb ON1A KaXAoW YacTu 3Taxa, Mo KOTOPOW Foan 3BaKyupyrloTcs vyepes
NpeayCcMOTPEHHYI0 ANl HUX FEeCTHUYHYH KIeTKy (Bbixod Hapyxy). Ha puc. 15.2 npuBegeH npumep
COCTaBIIEHUS paCYETHOM CXeMbl 3BaKyaLMu MoAer No YacTu aTaxa 40 BXO4A B JIECTHUYHYHO KIETKY.

Puc. II5.2. IIpuMep COCTAaBJIEHUS PaCUeTHOM CXeMbl »BakKyalluu
JIOIEM IO YacCTM 3Taxa OO BXOHa B JIECTHUUHYID KIIETKY:
N - xoJmMuecTBO JomeN; b - mmpuHa; 1 - OnmMHA;
b - mmpmHa npoema (He NPUBOOUTCH)
0

B 3puTenbHbIX 3anax C MOCTOSHHLIMM MecTamu Afs MOCEeTUTENen pacnpenenenHne niogen no
HanpaBneHnaM ABMXKEHUA K 3BaKyaLMOHHbIM BbIXxo4am nokasaHo Ha puc. 5.3 n 5.4,

Puc. 115.3. MapLpyTnsauusa ABUKEHWS NIOACKNX NOTOKOB
npuv 3BaKyaLmun 13 3putenbHbIX 3arnoB ¢ 60KOBbIMU (MPOAOSNBbHLIMMN)
npoxogamu (He NpuBOANTCH)

Puc. M5.4. MapwpyTusaums ABMXKEHUS NIOLACKNX NOTOKOB
npv 3BaKyaLmn U3 3pUTENbHBIX 3a510B C MONEPEYHbIM NMPOXOL0M
(He npuBoauTCSA)

Ecnv B panbHeMwum niogu BbIXOASAT B Goole unu BecTublnb, T.e. 4Yepe3 MOMELLEHUs, He
orpaHuyMBatoLLne, Kak Kopuaop, LWUPUHbLI NOACKOro NOTOKa, TO pacnpeaeneHme MoaCcKMX MOTOKOB MeXay
BO3MOXHbIMW 3BaKyaLUOHHbIMM BbIXO4AMW, KOrgda OHW He OroKMpOBaHbl, NPOUCXOAUT COrfacHoO
3aKOHOMEPHOCTAM, NpuBeAeHHbIM Ha puc. 15.5, a, 6.

Puc. II5.5, a. Yucio spureyiey

n BE:I@Op BEIXOIa IIPM BSBakKyaluuM B IOBE€ JISECTHMYHEE
KJIeTKM JMbO B IBEe OTKPEITBEIE JIECTHMIIEI MJIMM B IOBa BBIXOIAa
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3 3pmaHua: N - ofuee KOJIMUECTBO BBAKYUPYIRIUXCSH;
N - 4UKMCJIO 3BaKyUPYyKRUMXCH depe3 OJMXHMM BEIXOI;
1

N — UMCJIO 3BaAKYMPYHIMXCA dYepe3 OAaJIbHUM BBEIXON;
2

1l - mnowHa nyTtu o OJIWXHEIO BHIXOIA; 1 — IOJKMHA
1 2
IyTV IO HaJIbHET'O BEXOHA (He NPUBOIOUTCS)

Puc. I15.5, ©. Umciyo 3puresen,
5BAaKyMPYRUMXCA IO OTKPEITOM JileCTHMLe: N - ofumee
KOJIMUECTBO BBakyupyoumxcsa; N - UMCIIO 3BaKyUPYRUMXCS

1
10 OTKPBITOM JiecTHMUe; 1 - OaMHa OyTM OO OTKPETOMN
1

JIECTHMIIEBL; 1 — IJIMHa IIYyTM OO0 BEIXOIa Ha JIECTHUYHYIO
2

KJIETKY (He NpMBOOUTCS)

3. MNpn ogHOpOOHOM COCTaBe NIOACKOro noTtoka rpynn MobunbHocT M2, M3 1 M4 3HadveHus
BenuunH D, V 1 q cnegyeT npyHMMaTh B COOTBETCTBUM C AaHHbIMK Tabnuubl 15.2.

Tabnuua M5.2
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PacuyeTHble 3Ha4yeHUsa napaMeTpoB And rpynn ModunbHocTu M2 - M4

pynna [Bug nytu

Mobunb- D, roOpM3oHTanbHbLIN [NEeCTHUUA BHM3  [NecTHuUa naHayc BHU3 naHayc BBepx
HOCTWN M2/M2 BBEPX
V, of V, of V, q V, of v, a,
M/MUH.  (M2/Mm M/MUH. [M2/M  [M/MUH. M2/M  [M/MUH. [M2/Mm M/MUH.  (M2/
X MUH. X MUH. X MUH. X MUH. X MUH.
M2 0,01 [30,00 10,30 30,00 (0,30 20,00 (0,20 45,00 10,45 25,00 (0,25

0,05 |30,00 1,50 30,00 |1,50 20,00 1,00 45,00 [2,25 25,00 |1,25
0,1 30,00 |3,00 30,00 |3,00 20,00 [2,00 45,00 4,50 25,00 [2,50
0,2 26,05 [5,21 26,22 5,24 16,78 |3,36 41,91 (8,38 21,98 |4,40
0,3 21,97 16,59 22,01 16,60 13,96 14,19 33,92 [10,18 18,09 5,43
0,4 19,08 7,63 19,03 [7,61 11,96 14,78 28,25 11,30 15,32 6,13
0,5 16,84 |8,42 16,71 18,36 10,41 15,20 23,85 11,93 13,18 6,59
0,6 15,01 9,01 14,82 18,89 9,14 5,48 20,26 12,16 11,43 [6,86
0,7 13,46 9,42 13,22 19,25 8,07 5,65 17,22 12,05 9,95 6,97
0,8 12,12 19,69 11,83 19,47 7,14 5,71 14,59 |11,67 8,67 6,94
0,9 10,93 (9,84 10,61 19,55 6,32 5,68 12,27 11,04 7,54 6,79
M3 0,01 [70,00 0,70 20,00 0,20 25,00 0,25 105,00 [1,05 55,00 [0,55
0,05 [70,00 (3,50 20,00 |1,00 25,00 [1,25 105,00 [5,25 55,00 (2,75
0,1 70,00 |7,00 20,00 (2,00 25,00 |2,50 105,00 [10,50 55,00 [5,50
0,1 53,50 110,70 20,00 4,00 20,57 4,11 83,41 [16,68 45,54 9,11
0,3 43,57 13,07 16,67 15,00 17,05 [5,12 65,70 19,71 35,59 [10,68
0,4 36,52 |14,61 14,06 [5,62 14,56 [5,82 53,13 21,25 28,54 11,41
0,5 31,05 |15,53 12,04 16,02 12,62 6,31 43,39 (21,69 23,06 |11,53
0,6 26,59 |15,95 10,38 16,23 11,04 16,62 35,42 21,25 18,59 [11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 20,08 14,81 [10,37
0,8 19,54 15,63 7,77 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 [14,99 6,70 6,03 7,52 6,77 17,71 115,94 8,64 7,78

M4 0,01 60,00 0,60 - - - - 115,00 |1,15 40,00 (0,40
0,05 60,00 [3,00 - - - - 115,00 |5,75 40,00 [2,00
0,1 60,00 [6,00 - - - - 115,00 |11,50 40,00 4,00
0,2 50,57 [10,11 - - - - 99,65 (19,93 35,17 |7,03
0,3 40,84 12,25 - - - - 79,88 23,97 28,36 8,51
0,4 33,93 |13,57 - - - - 65,86 (26,34 23,52 9,41
0,5 28,58 14,29 - - - - 54,98 27,49 19,77 9,89
0,6 24,20 14,52 - - - - 46,09 (27,65 16,71 [10,03
0,7 20,50 [14,35 - - - - 38,57 27,00 14,12 9,88
0,8 17,30 [13,84 - - - - 32,06 [25,65 11,88 9,50
0,9 14,47 13,02 - - - - 26,32 23,68 9,90 8,91
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

MNpumeyaHwue:

M2 - HeMOLHbIe NoaN, MOBUNBHOCTE KOTOPbIX CHMXXKEHA U3-3a CTapeHus opraHusma (MHBanugbl Mo CTapocTu);
WHBanNMabl Ha MNpoTe3ax; MHBanNuAbl C HeaocTaTkaMu 3peHusi, nonbayowmecs 6enon TPpoCTbio; NN C NCUXUYECKUMN
OTKIMOHEHUSIMMU;

M3 - nHBanuAabl, UCNONb3yLLME NPY ABUWKEHWUN JOMNONHUTENBHBIE ONOPbI (KOCTLINW, Narnku);

M4 - nHBanvabl, NepeaBUraloLLNECs: Ha KPecnax-Kkonsickax, NPMBOAMMbIX B ABUXEHME BPYYHYIO.

4. Nnowanb ropMsoHTanbHOM Npoekumn Yyenoseka f, M2/4yen., NpyuHMMaeTca B 3aBMCMMOCTU OT COCTaBa Noden B
NOTOKE B COOTBETCTBMM C NPUBEAEHHBIMUN HMKE AAHHBIMMU.

Puc. 5.6. MNMnowaab ropn3oHTanbHOM Npoekunn YernoBeka:
a) pacyeTtHasi; 6) gencTeuUTENbHAsA (HE NPUBOAMUTCS)

Pasmepbl nogen nM3MeHsitoTca B 3aBUCUMMOCTU OT OM3NYECKUX OaHHbIX, Bo3pacTta u ogexabl. B tabnuuax M15.3,
5.4, 5.5 n Ha pucyHke 5.7 npuBoasaTca ycpeaHeHHble pa3Mepbl Niogen pasHoro Bo3pacTa, B pasfMyHoOn ogexae u ¢
pasnu4yHbIM rpy3oM. [Mpu aTomM nNpuBeAeHbl 3HAYEHMS NMOLAAN TOPU3OHTANbHOW NPOEKUUN UHBANMAOB C HapyLleHMEeM
OMOPHO-ABUraTeNnbHOro annapara.

Tabnuua N5.3

Mnowaan FOpM3OHTaJ'IbHOl71 npoeKkunn B3pOCIbIX niogen

Tumn onexmel llupruHa a, M TonmumuHa C, M [Iomwanb TOPMBOHTAJILHOM
npoexkuun, M2/4est.

JIeTHAd 0,46 0,28 0,100
BEeCEeHHEe—-OCEeHHSd 0,48 0,30 0,113
3UMHAI 0,50 0,32 0,125

Ta6bnuua MN5.4

Mnowaam ropmsoHTanbHOM NPoeKLMn AeTen N NOAPOCTKOB

Tun omexnsl BospacTHEIE I'PDyNNE
MJlaguma s cpenHAada cTapuasa
no 9 mjer 10 - 13 mner 14 - 16 g;er
IOMAallHAS Omexma 0,04 0,06 0,08
IOOMallHAA oOexIa CO WKOJIbHOM 0,07 0,10 0,14
CYMKOM
yIMUYHAS omexma 0,09 0,13 0,16
Puc. NM5.7. MNMnowaab ropu3oHTanbHON Npoekuumn noaen
C pasninyHbIM rpy3om (He FIpVIBOD,VITCFI)
Tabnuua N5.5
Mnowaab ropu3oHTanbLHOW NPOEKUMM Ntogen ¢ orpaHnYeHHoN
MOOUNBHOCTBLIO, M2/4en.
300pOoBHEE Criensle C mnopaxeHueM OIOPHO-AOBMIT'ATEJIEHOT'O alrnapaTa
Jonyi, cJja-
OocJslamme , nepener— |NepenBu- |[nepensByr- |NepenBu— |TPaHCIOP- |TPaHCIop-—
C OrpaHm-— ramnmmrecs ramnmmrecs rammmrecs rammmrecs TUPYEMBIE TUPYEMBIE
JeHMeM yM-— 6es C O,Z[Hoﬁ C IByMA Ha Ha Ha
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COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH... Hata coxpaenms: 20.06.2012
CTBEHHOMI OOMOJIHM— | OOIOJIHM- |IOINOJIHM- |Kpecjlax— |[HOCMIIKax |KaTaJjiKkax
nesaTeib— TEJIbHBIX TEeJIbHOM TEeJIbHEIMM [ KOJIICKaX
HOCTU ornop ONOPOM onopamm
1 2 3 4 5 6 7 8
PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK
(He npuBO-— (He npu- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu-
IMTCS) BOINTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOINTCSH)
cxema cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa
(He npuBO-— (He npu- (He npu- (He npu- (He npu- (He npu- (He npu- (He npu-
IMTCS) BOINTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOIMTCSH) BOINTCSH)
a = 0,28 a =0,72la = 0,40|a = 0,50|a = 0,50|la = 0,80|b = 0,50b = 0,75
1 2 3 4 5 1 2
c = 0,46 c =20,82(c =0,75|c = 0,65[c =0,90|c =1,20le = 2,10le = 2,10
1 2 3 4 5 1 2
f =20,10 f=0,40 |£ =0,25 (£ =0,20 |£f=0,30 |[£=20,96 (£ =1,05 |f =1,58

4. BpeMsa 3anepxku t IOBMXEHMS Ha ydacTke 1 m3-3a obBpasoBaBlEIroCs
3
CKOIJIEHMS JIoIe¥ Ha TIpaHule ¢ OoCJenylmyM ydacTkoMm (i+1l) onpenmensercsa o
bopmysie:

1 1
t=Nxf x (-———————--"---——- - ——————= ), (I15.1)
q x b g xb
npu D=0, 9 i+l i i
roe N - KOJMYECTBO JIOIelM, Yell.;
f - nyomanke TOPMBOHTAJIBHOM NPOEKLMM, M;
q - MHTEHCMBHOCTB IBMWXEHUs udepes ydacTok 1+l npm njmorHocTm 0,9
npmu D=0,9
u Gosiee, M/MMH.;
b - WMpMHa ydYacTka, M, I[IPM BXOXIEHMM Ha KOTOPBEIM 00pa30BajloCh
i+l
CKOIJIEHME JIomel;
q - MHTEHCUBHOCTHL OBWXEHMS Ha ydacTke 1, M/MuMH.;
i+l
b - mmpmrHa OpemmecTByONEro ydacTka 1, M.
i
BpeMsa cylmecTBOBAaHMUSA CKOIJEHMS t Ha ydacTke 1 ompegnesisgercs no dopmyse:
CcK
N x f
t = —mmm e . (I15.2)
CK q X b
npu D=0, 9 i+1

PacueTHOe BpeMsa 3»BakyaluuM [0 ydacTKy 1, B KOHILE KOTOPOT'O Ha I'PaHule C
yyacTkoM (i+1) o00Opa30BajioCh CKOIJIEHME JIoIel, PaBHO BPEMEHM CyIeCTBOBaHUS
CKOILJIEHUHA t . PacueTHOe BpeMs DBaKyauuu I[IO YydYacTKy 1 momyckaerTcs

CK
onpemnenaTe o Gopwmyie:

t =--4+t . (I15.3)
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

Mpunoxexne N 6
K NnyHKTY 12 MeToaunku

MnoPAOOK
MPOBEAEHUNA PACHETA N MATEMATUYECKWME MOLENWV ONA ONPEOENEHNA
BPEMEHW BJIOKMPOBAHUA MYTEWN 3BAKYALIMW ONACHbBIMUA
OAKTOPAMU MOXAPA

|. Mopsgok npoBeaeHWs pacyeTa

MponsBoanTCS 3KCMEPTHBIA BbLIGOP CLEeHapusi UNKU CueHapueB noXapa, MpU KOTOPbIX OXMAATCH HaWUXyalive
nocneacTBUst ANs HaxXo4sLWMUXCS B 3qaHun noden.

dopmynupoBKka cLeHapusi pasBUTUS NoXapa BKodaeT B cebsi cnenytowme artanbl;

BbIOOp MecTa HaxOX4eHUsl NepBoHa4anbHOro o4ara noXapa U 3akOHOMEPHOCTEN ero pasBuTUS;

3ajaHve pacyeTtHoM obnactu (BblbOp paccmaTpuBaeMon Mpu pacyeTe CUCTEMbl MOMELLEHUH, onpeaeneHune
YUYUTbIBAEMbIX NPU pacyeTe 3reMEHTOB BHYTPEHHEN CTPYKTYpPbl NOMELLEHMWI, 3ajaHNe COCTOSIHUS MPOEMOB);

3ajaHne NapameTPOB OKPYXKaloLWEN Cpefbl M Ha4anbHbIX 3HAYEHWUIA NapaMeTPOB BHYTPY NMOMELLEHUIA.

Bbibop MecTa HaxoXaeHUs oyara noxapa npou3BOAUTCS SKCMEPTHLIM NyTeM. [pu 3TOM y4UTbLIBAETCA KONMMYECTBO
roproven Harpysku, ee CBOWCTBa W pacronoXeHue, BEpPOSTHOCTb BO3HMKHOBEHWUS MoXapa, BO3MOXHasi AMHaAMUKa €ero
pPa3BnUTUA, pacnonoxeHmne aBakyaunMoHHbIX nyTe|7| M BbIXOO0B.

Hanbonee 4yacto npu pacdetrax paccMaTpuMBalOTCA TPWU OCHOBHLIX BuAa PasBUTUS MnoXapa: KpyroBoe
pacnpocTpaHeHne noxapa no TBEpOoW roptoveit Harpyske, NMHEHoe pacnpocTpaHeHWe noXapa no TBEpAOW roprovent
Harpyske, HeyCTaHOBMBLLEECS FOPEHWNE FOPHOYEN XUAKOCTY.

CKkopOoCTb BbIFOpPaHUs Ans 3TUX CriyvyaeB onpeaensieTcs opmynamm:

2 2
ncu X OIM X Vv X Tt - IOJNa KpyT'OBOTO pacCHIpOCTpaHeHus Ioxapa
ya
ncu X 2 x v X t x b - nJgs JIMHEMHOTO pacHpoCTpaHeHus noxapa ([I6.1)
ya
ncu = <
/t
cu x F x /—-——- - IOJa HeyCcTaHOBMBUIETOCH TopenHus I'K,
g / t
\/ cT
Toe Icu - yIOeJbHas CKOPOCTBH BHIOPAHMSA (IOJI8 XMUIKOCTEM YyCTAHOBMUBIIAACH),
ya
xr/ (c x M2);
V — CKOPOCTH PacCIpOCTpaHeHMd IJlaMeHu, M/C;
b - mmpuHa HOOJIOCH TOplYelr HATPYy3KM, M;
t - BpeMsa crTabuiamszaluuy T'OPEeHMus Topluel XUIKOCTH, C;
cT
F - njomanbs ouara mnoxapa, M2.
C yyetom pasgena |l gaHHOro npunoxeHusa BbiOMpaeTcss MeTon MogenupoBaHus, dopmynupyeTtcs

MaTemaTtmyeckas mogernb, COOTBETCTBYOLLAS AaHHOMY CLieHapuio, 1 MPOU3BOAUTCS MOLAENMPOBaHME AMHAMUKN pa3BUTUSA
noxapa. Ha ocHoBaHUM MOMNyYeHHbIX PEe3yNbTaTOB PacCUMTLIBAETCHA BpeMS AOCTUKEHUSA KaXKAblM U3 OMacHbIX (hakTopoB
noxapa npegensHo AONYCTUMOro 3HaYeHUs Ha NyTaX 3Bakyauuu.

KpuTuyeckoe BpemMs Mo Kaxaomy M3 ornacHbIX (PakTOpoB Moxapa onpefensieTca Kak BpeMs OOCTUXKEHUS 3TUM
¢hakTopoM NpedenbHO AONYCTUMOrO 3Ha4YeHMs Ha NyTAX 9Bakyauun Ha BbicoTe 1,7 M OT nona.

MpenenbHO JonyCTUMbIE 3HAYEHMS MO KaXXOO0MY M3 OnacHbIX hakTOpOB NnoXkapa COCTaBMAT:

no nosblieHHon Temnepartype - 70 °C;

no TennoBomy notoky - 1400 Bt/m2;

no notepe BManmocTu - 20 wm;

MO NMOHWXEHHOMY coepaHuto kucnopoga - 0,226 kr/m3;

10 KaxIoMy M3 TOKCMUYHHX I'al3000pas3HBX OPONyKTOB ropenHus (CO - 0,11

2
-3 -6

kr/mM3; CO - 1,16 x 10 kr/m3; HCL - 23 x 10 Kr/M3) .
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[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

HeobxogMmMo OTMETUTb, YTO NMPWU MCNOMb30BaHWM MONEBON MOAEnu onpeaereHne KpUTUYECcKoro BPEMEHU MMeeT
CyLLleCTBEHHbIE OCOOEHHOCTM, CBAi3aHHblE C TEM, YTO KPUTMYECKOE 3HA4YeHVMe B pPasfiMYHbIX TOYKax MNOMELLEHMS
AoCcTUraeTcsl He oAHOBpPEeMEeHHO. [N NoMeLleHnn ¢ COM3MEPMMbIMU TOPU3OHTaNbHbIMK pa3MepamMmn KpUTUYeckoe BpeMst
ornpefensieTcs Kak MakcuMarbHOe M3 KPUTUYECKUX BPEMEH ANsl SBakKyalMOHHbIX BbIXO4OB M3 AaHHOIO MOMELLEeHMs
(Bpems 6nokMpoBaHusi NOCNEAHErO BbIXxoaa).

OnpenensgeTrcsa BpeMsa OJOKMPOBaHuA t

611
0
Im.B. T T.T. 2 T.II.
t = min <t , t , T , T , t > (I16.2)
on [Kp KpP Kp Kp Kp J

1. Knaccndmkaumsa n obnacte npuMeHeHnss MeTo40B
MaTemMaTM4eCckoro ModenMpoBaHns noxapa

Ona onucaHusa TepMmorasoguMHamMMyeckux napamMeTpoB noxapa MNPUMEHSIOTCA TPU OCHOBHbLIX TPYMMbl
AETEePMUHUCTUYECKNX MOAENEeN: MHTerpanbHble, 30HHbIE (30HarnbHbIE) 1 NOMEBbIE.

BbiGOp KOHKPETHOW MOAENV pacyeTa BpeMeHn BrokMpoBaHus nyTen aBakyaumm crnegyeT OCyLLEeCTBNSATb UCX0as U3
cnegyowmnx NPeanocChINokK:

WHTErpanbHbI METOA;:

Ona  30aHUMKA, cogepxalwux pasBuUTY0 CUCTEMY MNOMELWEeHUWn Manoro obbema npocToM reoMeTpuyecKom
KOHpurypaumu;

Ansi NOMeLLeHWI, rae XapaKTepHbI pasMep ovara noxapa CoM3MepuM C XapaKkTepHbIMW pasmepamu NoMeLLeHNs 1
pasmepbl NOMELLEHUss COU3MeprMbl Mexay cobon (NMHeNHbIe pa3Mepbl MOMELLEHNSA OTNnYatoTca He bonee vyem B 5 pas);

Ans npeaBapuTeNnbHbIX PaCHeTOB C Lienbio BbiSBIIEHUs HaMbonee onacHoOro cueHapus noxapa;

30HHbIN (30HanNbHbIN) MeToa;

AN NOMeLLeHUn 1 CUCTEM MOMELLEHUI NPOCTON FEOMETPUYECKON KOHMUIypaLuun, NMHENHbIE pa3Mepbl KOTOPbIX
CoOU3MepUMbI Mexay cobon (NMMHENHbIe pa3mepbl NOMeLLEHNsT oTnnYaloTca He Bonee Yem B 5 pas), Korga pasmep odara
noxxapa CyLLeCTBEHHO MeHbLLe pa3mMepoB NOMeLLEHWS;

Anst paboymx 30H, PacrnonoXeHHbIX Ha Pa3HbIX YPOBHSX B Npeaenax 0gHOro NoMeLeHUs (HaKNOHHbIA 3pUTENbHbIV
3an KkmHoTearpa, aHTpeconu u T.4.);

norieBon MeTOA;:

ONA NOMELLEHUA CMOXHOW reoOMeTPUYEcKorW KOHUrypauumn, a Takke MOMEeLEeHUn ¢ Bonblumm KONM4ecTBOM
BHYTPEHHUX nperpag (aTpuymbl C CUCTEMON ranepen 1 NpuMbIKaroLLMX KOPUAopoB, MHOrOMYHKUMOHANBHBIE LEHTPLI CO
CMNOXHOWN CUCTEMOW BEPTUKArbHbIX U FOPU3OHTarbHbIX CBA3EN U T.4.);

Ansi NOMeLLeHNIA, B KOTOPbIX OAMH U3 reOMeTPUYECKMX pasMepoB ropa3ao bonblue (MeHbLLe) OCTanbHbIX (TOHHeNW,
3aKpbITble aBTOCTOSAHKM BONbLUON Nnowaam n T.4.);

ONSA WHbIX CryYaeB, KOrga NPUMMEHUMOCTb UM MH(POPMATMBHOCTb 30HHBLIX W MHTErparnbHbIX MOZENen Bbi3blBaET
COMHEHMe (YHUKarbHble COOPYXXEHUs, pacnpocTpaHeHne noxapa no dpacagy 3gaHus, HeobxoaMMOCTb yyeTa paboThbl
cucTeM NPOTUBOMNOXAPHOM 3aLLnTbl, CNOCOBHBLIX KAYECTBEHHO U3MEHUTL KapTUHY Noxapa, v T.4.).

Mpun Mcnonb3oBaHWM MHTErPanbHON M 30HHON MoAenen Ansi NOMeLLeHWs, OOMH U3 JIMHENHbIX pa3mMepoB KOTOPOro
Gonee yem B NATb pa3 NpeBbllAET XOTA Obl OAMH M3 ABYX APYMUX NIMHEWHbIX pa3MepoB, HEOOX0AMMO 3TO MomeLleHue
AenNUTb Ha Y4yacTKu, pasMepbl KOTOPbIX COM3MEpUMbI Mexay Cobow, M paccmaTpuMBaTb Y4YacTKM Kak OTAeNbHble
nomeLleHns, cooblalwmecs npoemMamu, nnowadb KOTOPbIX paBHa Mfowagn CeYeHUs Ha rpaHuue Y4acTKOB.
Mcnonb3oBaHne aHanorM4yHown npouenypsl B criydae, Korga ABa NMHENHbIX pa3Mvepa NpeBbllatoT TpeTuin bonee 4yem B 5
pas, He gonyckaeTcs.

lll. MHTerpanbHas matemaTtmdeckas Moaenb pacyeTa rasaoobmeHa
B 34aHMM Npu Noxape

[nsa pacyeta pacnpocTpaHeHUss NPOAYKTOB FOPeHMst MO 34aHUI0 COCTaBMSTCS W peLlalTcsl YpaBHEHUS aspaunn,
Tenno- u MmaccoobmeHa Kak A5isl KaXX4oro NoMeLLeHUst B OTAENbHOCTU, Tak U Ansi BCEro 34aHUs B LIENOM.

YpaBHeHUS1 OBWXEHWS!, CBSA3bIBalOLLME 3HAYeHUs1 nepenafoB AaBreHWA Ha MpPoeMax C pacxogamu rasoB Yepes
npoembl, UMeKT BUA!

G = sign(esmpTa P ) x Mo x F x \/2 x po x |ﬂeana P , (I16. 3)
Ji ji ji
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roe G - pacxol Tas0B uepes IpPpOoeM Mexny IOByMS (Jj-M M 1-M) CMeXHBMU
Ji

IOMEeleHnsaM, KI'/C;

MO - KOBbOMUMeHT pacxonma npoema (Mo = 0,8 OJa BaKpPBEITEIX [IPOEMOB U MO =
0,64 mna OTKPBITHIX) ;

F - njnomane cedyeHMs OpoeMa, M2;

PO - IUIOTHOCTL I'al30B, MNPOXONANMX UYepes npoeMm, KI'/M3;

HJenbTa P - CcpemHMM Iepemnajn [OJIHEIX HOaBJIEHUM MexOy J-M M 1-M

ji

rnomMeumeHueMm, Ila.

HanmpaBJyeHre (3HaK) pacxola onpenenseTcs 3HaKOM Pa3HOCTU DaBJIEHUN
JesgvTa P . B 3aBMCHMMOCTIM OT 3TOI'O IJIOTHOCTBL PO IPUMHMMAaeT pasnyHbe

Jji

3Ha4YeHUHd .

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

3HaK pacxoja Ta3oB (BXOIIMN B TIOMEIICHHE PACXOJl CUYMTACTCS TOJOKUTEIbHBIM, BBIXOMSIINN -

OTpI/II_[aTeJ'ILHBIM) 1 3HAUCHHUC PO 3aBUCAT OT 3HAKa Iiepcraia I[aBHGHHfII

{—l, po po , npm Jenbra P < O
J

sign (HesnbTaP), po = < . (I16.4)
{+l, po = po , npu JenbTa P > 0

i

[na nporHoanpoBaHua napamMeTpoB MPOOYKTOB FOPeHns (TeMnepaTypbl, KOHUEHTPALUMWA TOKCUYHbIX KOMIMOHEHTOB
NPOAYKTOB TOPEHUS) B MOMELLEHUSIX MHOMO3TaXXHOTO 34aHWMsS Ha 3dTa)kax, PacriofiOXEHHbIX Bbille 3TaXka, Ha KOTOpPOM
MOXET BO3HWMKHYTb TOXap, paccMaTpuBalOTCA MPOLECChl PacnpoCTpaHEeHUs MPOAYKTOB FOPEHUs B BepTUKambHbIX

KaHanax (J'IeCTHI/I'-IHbIe KNMEeTKW, WaxTbl J'II/ICpTOB, BEeHTKaHanbl n T.I'I.).

BepTMKaanyro LWaxTy No BbICOTE pa3nenArT Ha 30Hbl, KOTOpPble NpeacTaBnAOT y3ibl B FI/ID,paBJ'II/I‘-IeCKOVI cxeme
30aHMA. 30Ha MO BbICOTE MOXET OXBaTbiBaTb HECKONbKO dTaxewn 3gaHus. B aTtom Cny4ae pacxop rasa Mexay 30HamMu

MO>XHO BblpasnTb hopmyron suaa:

G = [/ —mmm—- ’ (I16.5)

rge S = ——————————————————-— - XapaxkTeprucTrmka I'MOpaBJIMYECKOI'O

2 xgxpox kxF
COIIPOTUMBIIEHMA Ha TpaHMle 30H;
F - nnowaab nonepeYyHoro ce4eHuns WaxTbl;
k - koadphmumeHT (gonyckaeTtcst npuHmaTth pasHbiM 0,05 c2/m);
g = 9,81 m/c2 - yckopeHune cBo60AHOIO NageHus;
Henebta p - nepena gaBneHU Mexay y3namu.

3aaHve NpeAcTaBnsAlT B BUAE MOPaBNNYEcKO CXeMbl, Y3rbl KOTOPON MOZAENnvpyIoT NMOMELLEHUS, a CBSA3U - MyTu
ABVDKEHUSI NPOAYKTOB ropeHust U Bo3ayxa. Kaxkgoe nomelleHne 3gaHus onucbiBaeTCsl CUCTEMOMN YpaBHEHMIA, COCTOSALLEN
U3 ypaBHeHMsI GaraHca MacChbl, YPaBHEHWS] COXPAHEHUSI SHEpPrMM W ypaBHEHWss OCHOBHOIO ra30BOro 3aKoHa

(MeHgeneeBa-KnanepoHa).
YpaBHeHne 6anaHca macchl BblpaxkaeTtcs hopMynon:

d(po x V) / dt = ncm + SUM G - SUM G , (I16.6)
J J k k i i
roe V. - ofObeM MnoMeumeHus, M3;
]
t - Bpema, c;
SUM G - cyMMa pacxoIoB, BXOIAINMX B IIOMelleHue, KIr/cC;
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k k
SUM G - cyMMa pacxOmoB, BHXOOAUMX M3 IIOMElEeHMVsd, KI/C;
i i

McK - cKkopoCTb BbIropaHWs NOXapHOWM Harpysku, Kr/c.
YpaBHeHWe CoxpaHeHUs1 SHEPTUM BblpaXkaeTcsl (OOpMYIION:

d(C xpo xV xT) /dt=C xSUM (T xG)-C xT xSUIMG +Q -Q, (I6.7)
v 3 3 3 P k k k jS) 3 i i T w

rone C , C - ymejbHas M30xOpHasa u ms3obapHada TerioeMkocTu, kIx/ (k0 x K);
v p
T , T - TeMHnepaTypel T'a30B B 1-M M j-M nomemeHusax, K;

Q - KOJIMYECTBO TeIlJla, BHIOEJIAEMOI'O B IIOMEUeHUM IIpM TOpeHuM, KBT;

Q - TEenJIOBOM IIOTOK, IIOTJIOWAEMEI KOHCTPYKLUMSAMM U M3JIydaeMEBll depes
w

OpoeMel, KBT.
I;1s noMeleHMs ouara oxapa BeJuuMHa Q omnpenendgercs no dopmyse:

Iy
Q =372 x Q + I,
T H
roe sTa - KOBOOMUMEHT [OJIHOTHE I'OPEHMSA;
Q - HMBmAs TernjoTa CcropaHus, KIX/KID;
H
I - sHTaNbNMa ra3mdruUMPOBAHHOM TOpPIUYEN HATPY3KM.
IlJiga OCTaJIbHEIX noMemeHmrr Q = 0.
T

Ko3(hdhuueHT noMHOTH TOpEHHs 3Ta ONpeAessieTes Mo popMyIe:

X x G

ox,a a
574 = %574 X K+ (1 - K) x —————————— , (I16.8)

a e x L

ox

roe sTa -  KO20OMUMEHT I[OJIHOTE I'OPEHMA B pPexXuMme [oxXapa, pPelryIMpyeMOoM
a
ropouYey Harpys3koM, onpemesseMelt QopMyJion:
6
sra = 0,63 + 0,2 x X + 1500 x X . (I16.9)
a ox,a ox,a

Koappumment K paccuntsiBaercs mo popmyore:

X X
ox,m B oxX,m
K= (-———-- ) exp(B x (1 - ————- )) ., (II6.10)
X X
oxX, a 00X, a
X
oxX,a 2
rone B = (-——————————- )
X - 0,01
ox,a
X — HadaJlbHAasA KOHLEHTpalMsa KUCJIOpOoIa B IOMElleHMM odara Inoxapa;
OX,a
X - Tekyllasg KOHLEeHTpaumusa KMCJIopola B IOMEIeHMM odara oxapa.
ox,m

YpaBHeHue MeHaeneeBa-KnannepoHa BblpaXkaeTcst OpMYrion:

R
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P =po xT x -, (I16.11)
J J j M
roe P - maBJyieHme rasa B Jj-M noMemenuu, lla;
]
T - TeMmmnepaTypa Tasa B Jj-M nomemeHwmm, K;

]
R = 8,31 - yHnBepcanbHas rasosas noctosHHas, [hx/(morb x K);
M - monsapHas macca rasa, Mofb.

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C

[aTta coxpaHeHusi: 20.06.2012

I'Iapameprl rasa B nomMmelwleHun onpenendrTcda 3 ypaBHEHUA OanaHca macc OTAeNbHbIX KOMMOHEHTOB npoayKToB

rOpPeHUst 1 KUCINopoaa W ypaBHeHUs 6anaHca onTMYeCcKoi NOTHOCTU AbiMa.
YpaBHeHune GanaHca Macc OTAerNbHbIX KOMNOHEHTOB NPOAYKTOB rOPEHUst U Kucropoaa:

d (X X po x V) / dt =nmnecm x L+ SUM (X Xx G ) - X x SUM G , (II6.12)
L,J 3 3 L k L,k k L,j i i
roe X , X - KOHLEeHTpauus L-I'0 KOMIOHEHTa IPOOYyKTOB I'OPEeHMs B 1-M
L,i L,j

Y j-M NOMemeHMusIxX, KI'/KD;

L - KOJIMYeCTBO L-TO KOMIIOHEHTa MNPOAYKTOB TOpeHua (Kucjaopoza),

L

BEIIEJIAKIEroca (NOTJIoWapmerocs) NOpM CIOpaHMM OOHOTO KUJIOTPpaMMa IIOXapHOM
HATPY3KM, KI/KID.

YpaBHeHMe OanaHca onTU4YecKon NIIOTHOCTM AbiMa:

V xdvo / dt =nmcu x D + SUM (Mo x G ) / po - Mo x SUM G / po , ([16.13)
3 3 m k k k k J i i 3
rme Mo , MO - onTMyeckas IIJIOTHOCTb HeMa B 1-M M J-M IOMEUeHUSX,
i ]
-1
Ho x M ;
D - meMooOpasynlas CIOCOOHOCTB [OXAPHOM HATPy3KM, Ho X M2/KT.
m
OnTnyeckas NNOTHOCTb abiMa npu 0BbIYHbIX yCcnoBuaAx cBd3aHa C pacCToAHMEM npeneanoPl BMOUMOCTM B ObIMY
dhopmynom:
1 = 2,38 / wmo. (116.14)
np

[nsa nomelleHn 6e3 NCTovHUKa Tenna cuctema ypasHeHun (16.6), (16.7) n (I16.8) ynpowaeTtca n npeacraBnsercs

B BUAe:
G (ray) = sign(lembTa P (Tay)) x Mo x F x \/2 x po x |ﬂeana P (Tay)|
i3 ij k ij
< G (Tay) (T16
n i3
SUM —-——————— =0,
i=1 Po
k
1
roe po = - X [po + sign(OenbTa P ) X po + po -
k 2 i ij i |
- sign(JenbTa P ) x po ].
ij J
[lepBOe ypaBHeHME CBS3LIBAET Iepelnamnbl HaBJIEHUM Ha COeOMHSANMX IOMelleHUe
npoemMax C pPacxoIOoM TIasza dYepes 2TU IIPOeMul. BTopoe - BEpaxaeT IOCTOSHCTBO
obbemMa mOJg OaHHOTO T[oMemeHus. TakuM oOpas30oM, OJsS BCero 3ITaHusa TpebyeTcs
pemwaTk CUCTEMYy, COCTOAWLYKD U3 (m + m ) xn HeJIMHEMHBIX yPaBHEHUN BuUIa
TC BC 3T
(IM6.12) M n X n JIMHEMHBIX ypaBHeHuM Buna (I16.13). 3mece m M m -
v 3T TC BC

.15)
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COOTBETCTBEHHO UVICJIO TOPM3OHTAJIBHBIX M BEPTUKAJIbHBIX cBazen Ha STaxe; n -
Y

UMCJIO Y3JIOB; n - UMCJIO DTaxen.
oT

Cuctema ypaBHeHun, Bkntovawasa B cebs ypasHeHus (I16.6), (16.7) ana nomelleHnsa ovara noxapa u (I16.12),
(M6.13) onsa octanbHbLIX NoMelleHnn U ypasHeHune ([16.11), onuceiBaloLaa rmapaBnMyeckylo CXeMy 30aHus, peluaercd
YMCMEHHO METOAOM UTEpaL N B COBOKYMHOCTU C METOOOM CEKYLLMX.

OcCHOBHble ypaBHEHUS ONS OnpeaeneHnst TemnepaTypbl ra3a U KOHUEHTPaLMM NPOAYKTOB FOPEHUS B MOMELLIEHUAX
34aHNS NonyYeHbl N3 ypaBHEHUIN COXPaHEeHUs SHepPrnm n Macchl.

TemnepaTypa rasa B NOMeELLEHUK, rae OTCYTCTBYET o4var noxapa, onpeaensiercsi M3 ypaBHeHus TennoBoro 6anaHca,
KOTOpPOE MOXHO NONyYnTb N3 ypaBHEHUS coxpaHeHus aHeprum (16.7). dopmyna ana onpegeneHvs TemnepaTypbl rasa B

j-M nomeLleHnn 3gaHus B "n"-ii MOMEHT BpEMEHU:

k=1 PB k k b
T et e i +
nj n m m * *
C Xx (SUM G - SUM G ) + C X SUM G + anbbda x F + anbbda x F
VT k=1 k i=1 i pr i=1 i jn jn jcc jcc
n
SUM (C x G xT) +0Q
k=1 PB k k b
+ |T e e e e e e ikl b X
(n=1)3 n m m * *
C x (SUM G - SUM G ) + C x SUM G + anbda x F + anbda x F
VT k=1 k i=1 i pr i=1 i Jjo Jjo jcc jcc
n m m * *
C x (SUM G - SUM G ) + C x SUM G + anboda x F + anbda x F
VD k=1 k i=1 i pr i=1 i jo Jjo jcc jcc
D D 4 S IR e e x IenbTa Tay|, ([16.16)
C X po x V
vr J J
roe Q - CcyMMa MCTOYHMKOB (cTokoB) Temnjyla B oBbeMe J-T'0 IOMEUEeHMUS U

TelJla, YyXOoOAWeIro B or'paxpamiye KOHCTPYKLMM;

T(ray) - T (ray)
* w
ansba = anpda X |—-——————————————-— - [IpMBEOeHHEI xonbduLMeHT
T(ray) - T
0
TENJIO0THaYN;
T - HadaJlbHasA TeMIepaTypa B INOMEUEeHUM;
0
F - mJjomanb IIOBEPXHOCTM OTPaXIALIMX KOHCTPYKLMNM B J-M IIOMELEeHUM.
jer

KoadbdpuumneHT Tennootaaun anbda MoXeT b6bITb paccunTaH no amnmpudeckon dopmyrne:

4,07 x \/T - T mpm T <= 60 °C
m w m

anbbha = < (M6.17)

11,63 x exp[0,0023 x (T - T )] mpu T > 60 °C
m 0

=1

KoHueHTpaumsa oTgenbHbIX KOMMOHEHTOB ra3oBbIX CMECeN B MOMELUEHUSAX 34aHUSA BbIYUCIISIOTCA U3 ypaBHEHUS
6anaHca macchl gaHHoro komnoHeHTa (I16.12). KoHueHTpaums L-ro KoMnoHeHTa NpoAyKTOB ropeHus B j-M MOMELLEHUN B
"n"-n MOMEHT BpeMeHU onpeaenseTcs ypaBHEHNEM:

n n n
SUM (X x G ) SUM (X x G ) SUM G

CrpaHuua 74 n3 82



Mpukaz MYC PO ot 30.06.2009 N 382(pea. ot 12.12.2011)"06 yTBEp>XAEHUM K n
METOAMKW ONpeaeneHnsl PaCYETHbIX BE/IMUMH MOXAPHOTO pUcka B 3aaHusIX, AoKyMEHT npeaocTaBnen OHcy”.bZaHT 2"“;;
COOPYXXEHMSIX U CTPOEHMSIX Pas/IMYHbIX KNacCoB (yHKLUMOHANbHOW NOXaPpH... Aata coxpatenus: 20.06.20

k=1 Lk k k=1 Lk k k=1 k
X = ————————————— + (X - ————————————— ) X exp(- ————————- x IemnbTa Tay). ([I6.18)
Lj (n) n Lj (n-1) n po x V
SUM G SUM G b b
k=1 k k=1 k

OnTuyeckast KOHUEHTpauus AbiMa B MOMELleHUsiX onpegendetca u3 6GanaHcoBoro ypaBHeHus (I16.19).
HaTypanbHbin nokasaTtenb ocnabnenns cpefbl B j-OM NomeLLeHnr B "n"-n MOMEHT BPEMEHU OnpeaensieTcs ypaBHEeHneM:

n n
SUM (Mo x G ) SUM (Mo x G ) SUM G
k=1 k k k=1 k k k=1 k
MO = ————m— - + (Mo - - ) X exp(- —————-—-- x HensTa Tay). (M16.19)
(n)J n (n-1)73 n po x V
SUM G SUM G b b
k=1 k k=1 k

AHanuTMyeckme CoOoTHOLLEHNS ANis onpeneneHnda KpVITVI'-IeCKOVI
npoaoIXNTENTIbHOCTU NoXapa

[lns ognHO4YHOro nomeLleHust BbICOToN He Bonee 6 M, yaoBneTBopALero ycnosmamMm npuMeHeHna I/IHTeraJ'IbHOI7I
Moaenu, npu oTCyTCTBUN CUCTEM l'IpOTI/IBOFIO)KapHOIZ 3alunThbl, BIMTUAKOLWNX Ha pa3BUTUE NOXKapa, 40NyCKaeTCcd onpenenaTtb
KPpUTU4ECKMe BpeMeHa no Kaxgomy 13 onacHbIX (*)aKTOpOB nokapa € NOMOLLbK aHalTMMTU4YeCKnX COOTHOLLIEHUI:

Mo MOBbLILLEHHON TemnepaTtype

1/n
70 - t
T B 0
t =<-x 1ln [1 4+ —————=———————= 1> , (I16.20)
Kp A (273 + t ) x z
0
10 MOTCPEC BUAUMOCTHU
1/n
-1
n.B B V x 1In (1,05 x ansda x E)
t =<-x In[l - —————————"-"""""""""-—— 1 >, (I6.21)
Kp A 1 Xx BxD x z
np m
110 MOHWXXCHHOMY COACPIKAHUIO KHUCJIOPOJa
1/n
@) -1
2 B 0,044
t = |- x In[l - ——————————-————————— ] , (I16.22)
Kp A B x L
< (0] >
2
(===~ + 0,27) x z
\Y%

10 KaXXIOMY U3 I‘33006pa3HBIX TOKCHUYHBIX IMPOAYKTOB 'OPCHUA
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1/n
-1
T.D B V x X
t = <- x In[l - ————————- 1 >, (I16.23)
Kp LA Bx L x z J
3533 x ¢ x V
p
rne B= - Pa3MEpPHBM KOMIJIEKC, SBaBUCSLMM OT TEINJIOTH
(1 - dn) x mTa x Q
H
CropaHmuda MarTepmalja M CBOOOOHOTO OOBbeMa [OMEleHMsa, KI';
t - HavaJibHad TeMIepaTrTypa BO3dyxa B noMemeHuu, -C;
0
n - [ookas3aTeyib CTEeIeHM, YUMTHBALIMM M3MEeHEHMEe MaCChl BEIOpPAIeIro
MarTepuajyla BO BPEMEHU;
A - PasMepHBM HapaMeTp, YYUTHBAKIUM yIOEJBHYK MaCCOBYK CKOPOCTH
n
BHITOpPaHMA TOPUEro MaTepuaja M IJomalb noxapa, kKr/c ;
Z - Oeszpa3MepHHEM IapaMeTp, Y4YMTHBAUMY HEPaBHOMEPHOCTL paclpelelieHUS
OQIl mo BEICOTE NOMEUEHUS;
Q - HMBWas TenJoTa CIopaHMsa Marepuana, MIx/xT;
H
C - ynenbHas mz00apHaAS TEMJIOEMKOCTH rasa, MIx/Kr;
p
b - KO2QIULIMEHT TEeNJIONOTEpPDb (mpuHMMaeTCcsa O IaHHBEM CIPaBOYHOM
JINTEepaTypr, NPM OTCYTCTBUM IAHHHX MOXeT OvTb npmHaT pasuemM 0, 3);
5Ta - KO®OOMUMEHT MOJIHOTH TOPeHMus (onpenensercs no dopwmyse I16.9);
V - cBOOOOHHEIM OOBEeM IOMelleHUd, M3;
a - xo2ddbULMEeHT oTpaxeHUS NPelIMEeTOB Ha IyTAX 32BaKyaluu;
E - HauaJbHad OCBELIEHHOCTb, JIK;
1 - IpezejibHas IOaJIbHOCTbH BMAMMOCTM B IBIMY, M;
np
D - memMooOpasywmas CIOCOOHOCTHL TOpSlero mMarepmala, Ho x M2/Kr;
m
L - YyIOeJIbHBEIM BBIXOI TOKCUUHBIX T'Aa30B [IpM CTropaHuu 1 KI' Marepualna, KI'/KT;
-3
X - mpenesyibHO IOONYyCTMMOE COIepXaHMe TOKCUUHOI'O I'asa B IIOMeleHuM, KI' M
-3 -6
(X = 0,11 xr/m3; X = 1,16 x 10 xkr/M3; X = 23 x 10 xr/M3) ;
CcoO CO HCL
2
L - YIOEJIbHBEIM pacxoll Kucjopoma, KI'/KID.
0
2

Ecnun nog 3Hakom noraprudma nonyyaeTcs otpuuaTternibHoe Y1cno, To gaHHbin OPI1 He npeacTaBnseT onacHOCTH.
MapameTp z BbIYMCASIOT Mo hopmyre:

h h
z = - x exp(l,4 x -) npu H <= 6 M, (I16.24)
H H

rae h - Belcota paboyen 30HbI, M;
H - BbicoTa nomeLleHns, m.

Onpepensetca BbicoTa paboyen 30HbI:

h =nh + 1,7 - 0,5 x mensrTa, (116 .25)
I
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rge h - BHICOTA ILJOWAIKM, Ha KOTOPOM HAaxXOIOATCA JIOOM, HaZI I10JIOM
I
IoMeleHmns, M;

genbra - pa3HOCTb BbICOT Nosia, paBHaA HYJ1O NPU rOPU3OHTallbHOM €ro pacnofioXeHun, M.

Cne,u,yeT MMETb B BUAY, YTO HanbonbLUEen OnacHOCTU npn noXxape nogseprarTcAd JNnoan, Haxogdawmneca Ha bonee
BbICOKOM OTMeTKe. [loaTomy, Hanpumep, Npu ornpegeneHnn HeobxoouMoro BPEMEHM 3Bakyauuu Iogen u3 naprepa
3pUTENIbHOrNo 3afia C HaKMOHHbIM MOJIOM 3HavYeHue h cnegyetr HaxoAuTb, OPUEHTUPYACb Ha Hanboriee BbICOKO
pacnonoxeHHble pagbl kpecen. MNapameTpbl A U N BLIMUCASAIOT Tak:

ANs criyyasl TOpeHust XKMOKOCTM C YCTAHOBUBLUENCS CKOPOCTbLHO:

A = ncu x F, n=1,
v

rae I1cu - yIeJibHasg MaccoBad CKOPOCTBb BBEIIOPAHUSA XMIOKOCTU, KI'/ (M2 X C);
ya
ONS KPYroBOro pacnpocTpaHeHust noxapa:

A = 1,05 x ncu xV , n= 3,
v

rae V - nIMHenHasa CKoOpoCTb pacrnpoCTpaHeHUs nrnameHu, M/c;

AN BEPTUKanbHOW UMW rOpU3OHTaNbHON NOBEPXHOCTU FOPEHUs B BUAE NPSMOYroribHUKa, O4HAa U3 CTOPOH KOTOPOro
yBenuuuBaeTCs B ABYX HanpaBMneHuWsX 3a CYeT pacrnpoCTpaHeHus nrameHn (Hampumep, pacrnpocTpaHeHWe OrHs B
rOpu3oHTanbHOM HanpaefneHnW No 3aHaBecy Mocne oxeata ero nrameHeM Mo BCeW BblCOTe):

A = ncu XV x b, n=2,
v

rae b - nepneHIuKyIIpHbIN K HAIIPABICHUIO JBM)KEHUS IIJIAMEHU pa3Mep 30HbI TOPEHHUS, M.
IIpy OTCYTCTBUM CIelUMaJIbHEIX TpeDoBaHMM 3BHaueHMdI a U E NPpUMHMMATCH
paBuemMM 0,3 m 50 JIK COOTBETCTBEHHO, a 3HaueHue 1 = 20 wm.
ap

IV. MatemaTtuyeckas OBYX30HHaA MoAenb noXxapa B 34aHunn

Mpn pelweHun 3agay ¢ Ucnonb3oBaHWEM [BYX30HHOW MoAenn noxap B 34aHUMU XapakTepusyeTcs YCpeaHEHHbIMU
no macce 1 00bemy 3Ha4YEHUSAMM NapamMeTPOB 3a4bIMITEHHOW 30HbI;
T - TemnepaTtypa cpeabl B 3a4bIMIEHHON 30HE, K;
MIO - ONTHUYEecKasi MNOTHOCTb AbiMa, Hn/wm;
X - MaccoBasa KOHLIEHTPpalMAa i—TOI‘O TOKCHMYHOTI'O IIpooykTa I'opeHnAa B
i
3aIEMIIEHHOM 30He, KI'/KI';
X - MaCcoOBasd KOHLEeHTpaluda KMCJopona, KI'/KT;
K
Z - BbICOTa HWXHEN rpaHuLbl Cnos abiMa, M.
B cBolo ouepeob nepeyncrieHHble MnapamMeTpbl BblpaXaktoTCs 4Yepe3 OCHOBHblIE WHTErpasnbHble napameTpsbl
3a1bIMIEHHON 30HbI C MOMOLLLIO crieayowmx opmyn:

T
Q = umHTerpan m x c (T) x dT, (I16.26)
3 0 o)

m m

i K
X = --, X = --, (I16.27)

i m K m

S

MO = ——, (I16.28)
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\Y4
bif
A\
m I
po = --, Z =H - ——, (I16.29)
Y4 A
bi
rme m, m - ofmwas Macca OeMa M COOTBETCTBEHHO 1-T0 TOKCHMYHOTO NPOOYyKTa
i
I‘OpeHV[H B Ba;l:[bLMJ'IeHHOIZ 30HEe, KI';
m - Macca KMKCJopoHa B 3ambMJIEHHOM 30He, KI';
K
Q - BHTaNbIMA OPOIYKTOB T'OPEHMS B 3BaIObEMIIEHHOM 30He, KIX;
3
S - ONTUUeCKOe KOJMUECTBO mOuMa, Hm X M2;
PO - IUIOTHOCTL HBEMa Ipu Temrneparype T, kr/m3;
V - ofbeM 3ameMJII€HHOM 3O0HE, M3;
I
H, A - BHCOTA ¥ IJoOWadb [IOMENEHMSI, M;
C - yImeJbHas TelJIOeMKOCTb mnmMa, kIx/ (K x Kr).
p

IOunHamMmka OCHOBHbIX MHTErpanbHbIX NapamMeTpoB 3aAblMIIEHHOW 30HbI ONPEeaensieTcs MHTErpupoBaHnemM CUCTEMbI
cnegyrowmx 6anaHcoBbIX ypaBHEHWUN:
o6u4e17| MacCCbl KOMMNOHEHTOB 3a,El,bIMJ'IeHHOl7I 30Hbl C y4eTOM AbiMa, BHOCMMOIO B 30HY KOHBEKTUBHOW KOJTOHKOM "

AblMa, yaansaemoro 4yepes npoembl B coceaHne nomMmeLleHus:

dm
-—-=G -G, (I16.30)
dt K I
roe t - Tekyllee BpeMA, C;
G , G - MaCCOBEM pacxOoI IOeMa COOTBETCTBEHHO UYepes3 KOHBEKTHUMBHYI KOJIOHKY
K 1

Y OTKPEITEIE IIPOEMEI B IIOMEUWESHUN, KI‘/C,’
3HTanNbNUA KOMMOHEHTOB 3aAdblMSIEHHOM 30HbI C ydyeToM Ternria, BHOCMMOIo B 30HY KOHBEKTMBHOW KOJSTOHKOM,
Tennootaa4vn B KOHCTPYKUMU N YHOCA ObiMa B NPOEeMbil:

do
-—— =0 -Q -0 , (I16.31)
dt K 11 KOH

roe Q , Qo , Q - TemJjoBas MOUWHOCTE, COOTBETCTBEHHO BHOCUMAasSa B

K 1 KOH
3ambIMJIEHHYID 30HY KOHBEKTMBHOM KOJIOHKOM, yIajiseMas C IEIMOM udepe3 OTKPBITHE
IpOeMEl M TepfAeMasa B KOHCTpyKumuu, KBT;
MaccCbl Kncnopoga Cc y4eToM notepb Ha OKUCNeHne NpoayKTOB NMpPOosrn3a ropoymnx seLlecTB:

dm

K
--—-=0,23x (G - sr7a xncrw x L ) - x x G, (I16.32)
dt K K K I

3Ta - NOSIHOTa CropaHusl roptodero martepuana, Kr/kr;
Mncu - CKOPOCTb BbIrOPaHUS roprodero marepuana, Kr/c;
L - norpebJjieHMEe KMCJIOopOoHa IIpM CI'OpaHMM eIMHMIE MAaCCH I'OpKYero
K
Marepuana, KI'/KT;
ONTUYECKOro KONMMYecTBa AbiMa C y4eToM AbIMOObpasytoLLet CNOCOBHOCTM ropsLLero matepuvana:
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das MIO
-—-=mncu x bD-G x --, (116 . 33)
dt I Po

rae D - aeiMoo0pasyrolias CiocoOHOCTh roprodero Mmarepuaina, Hi/(M2 x kr);
MAacChl i1-r0 TOKCUYHOTO MPOJYKTa TOPEHHUS

dm
i
-——=ncm x L - x x G, (I16.34)
dt i i I
rme L - MACCOBBIM BBIXOI 1-TI'0 TOKCUUHOTO MPOOYKTa IOPEeHUs, KI'/KT.

i
Macca KOMIIOHEHTOB neMa G , BHOCHUMMEIX B BaIbMIIEHHYI 30HY KOHBEKTUBHOM
K

KOJIOHKOM, OlIEHVBAETCS c yuyeToM KOJMUeCcTBa BO3IyXa, BOBJIEKAEMOTO B
KOHBEKTUBHYK KOJIOHKY TIIO BCeMV €€ BHCOTEe JO HWKHEMW TI'PaHMIE CJIOS IOeMa. B
VHXEHEPHBIX pacueTax pacxon KOMIIOHEHTOB IOeIMa 4Yepes OCEeCHUMMETPUUHYIO
KOHBEKTUBHYIO KOJIOHKY Ha BBICOTE HMWXHETO YPOBHS 3aIbMJIIEHHOM BOHH Z (B
3aBUCUMOCTHU oT TOTO, Kkakas of0JlacTb KOHBEKTMBHOM KOJIOHKM WM Gdakeja

IOTPYXeHa B SBaIEMIIEHHYI BO0HY) 3aldaeTCsa IOJIySMIMPUUIECKOU GOopMyJioN:

Zz 0,566
0,011 x Q x (=———-) ojs obrnacTtu dakesa
2/5
Q
z 0,909
G = <0,026 x Q x (=——-) IoJis I[epexonHoM objacTu (IT6.35)
K 2/5
Q
Z 1,895
0,124 x Q x (=-——-) oJjs objlacTy KOJIOHKWU,
2/5
Q

roe Q - MoWHOCTb oYara noxapa, kBr.
,D,I/IHaMI/IKa napamMmeTpoB oO4vara noxapa onpeaendeTrca pa3BuTuem nnowann ropeHna ¢ y4eTom

roproymnx matepuarnos, NX pacnosioxXeHmna, mecta BOSBHUKHOBEHUA o4ara noxapa 1 nonHOoTbl CropaHns:

P
QO = sTa X IOCcu Xx Q x F(t). (I16.36)
ya H
IloTepu Tensua B oTUpaxiaimye KOHCTPYKLUMM PpPaCCUMTHEIBAIOTCA C Y4UeTOM
TeMIepaTyps Topsgdeit cTpyu T , CKOPOCTM M M3JIydaTeJIbHOM CIOCOOHOCTM CTPYyH,
c
OMEIBAKIEY KOHCTPYKLMM M HPOTPeBa caMoM 1-¥ KOHCTpykumu T (y) IO TOJIIMHE V.

i
IJIg »TOT'O UMCJIEHHO MHTETPUMPYETCS HeCTaluMOHapHOe ypaBHeHUe dypre:

dT (y) d mambna (T) x dT (y)

—————— = mmmmmmmmm X e (116.37)

[okyMmeHT npepoctasneH KoHcynbTaHTIt0C
[aTta coxpaHeHusi: 20.06.2012

CNOXHOro cocrtaBa
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C rpaHU4YHbIMU N Ha4YalnbHbIMU YCNOBUAMMWU!

ar (y)
i
(anmbdpa + axpdpa ) x (T - T ) = -jgaubmga X —-————-- , (I16.38)
K J ¢} w w dy
y=0
daT (y)
i
(anmbdpa + axpda ) x (T - T (menbra)) = -nambma(T) x —------ , (I16.39)
K J 0 i dy
y=nejbTa
T (O,y) =T, 0 <=y <= genbra, (I16.40)
i 0
roe anbba , anbda — COOTBETCTBEHHO KOHBEKTMBHHEIM UM JIYyUMCTEM KO3OOMLMEHT
K JI

Teryioornauu, BT/ (M2 x K);

JenbTa - ToMWKWHa orpaxaaroLLen KOHCTPYKUNK, M;

C(T) - TennoeMKoCcTb MaTepuana KoHCTpyKuun npu temneparype T(y), Ox /(kr2 x °K);

nambaa(T) - TennonpoBOAHOCTL MaTepurarna KoOHCTpyKUun npu Temnepartype T(y), B1/(m x °K);

T, T - TeMIepaTypa COOTBETCTBEHHO ODOIpeBaeMOM YacCTM KOHCTPYKLUUM U

w 0
cpenbl y HeoboTI'peBaeMoOM HoBepxHocTH, K;

PO - NIIOTHOCTb Martepuarna KOHCTPYKLNN, Kr/M.

TennoBble U MaccoOBLIE NOTOKU Yepe3 NPOeM B KaxAdblh MOMEHT BPEMEHU PacCYUTLIBAKOTCA C Y4ETOM TekyLlero
nepenaga AaBrneHus MO BbICOTE Mpoema, cocTaBa M TemnepaTtypbl ra3oBov cpefgbl Mo obe CTOpoHblI nNpoemMa (cxema
pacdeta Ha pwuc. [16.1). Tak, mMaccoBbli pacxod AblMa M3 MOMELLUEHUS ovara noxapa B COCeAHee MOMeELLeHne
paccyuTbIBaeTCs cneayowum obpasom:

Y

max ———————m—m—mm—m——————————————
G = B x kcu x umHTerpan \/2 x po x (P(h) - P (h)) x dh, (I16.41)
I1 Y 2

min

rae B - wupuHa npoema, M;
KCU - a3poanHaMnyeckuin KoapuumeHT npoema;
P(h) - P (h) - pazHula »OaBJIEHUN B I[IOMEUEHMSAX Ha BECOTe h;

2
PO - INIOTHOCTH JbIMa B 3a,Z[BIMJIeHHOI>'I 30HC COCCAHCTO TOMCIIICHU ITPU TCMIICPATYPC AbIMa T.

Puc. M6.1. MacconoToku Yepes3 npoem (He NPMBOANTCS )

[lpenesitl MHTErprMpoOoBaHmMsa Y n Y BEIOMPAITCS B IHIpenejiax CTBoOpa npoema,
max min
cJjos IopIMa IIOMelleHU S ouara Ioxapa ¥ TaMm, I'Ie WU3OHTOUYHOEe IaBJIeHUE
Oenvra P = (P(h) - P(h) ) > 0, xak »To ykaszsaHO Ha puc. I6.1.
2

HeobGxoovmas onsi oUeHkU nepenaga AaBeHUst MO CTBOPY NpoOeMa 3aBWCMMOCTb AABIIEHWS OT BbICOTbl B i-M
rnoMeLLIeHUM (C y4eTOM 3a[bIMIIEHHON 30HbI 3TOTO NMOMELLIEHNS) OLIeHNBAETCS Kak:

P + po x g xh ecnu h <= 2
i0 0 i
P (h) =< ’ (IlI6.42)
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i P + po xgxZ2 +po xgxh ecmmh>2
i0 0 i i i

roe P - Tekyllee OaBJIeHMEe B 1-M TIOMENEeHUM Ha HYJIEBOM OTMeTKe (MiIu
i0
NpUBEeIEeHHOEe K HYJIeBOM OTMETKe, €eCJIM YPOBEHb IIOoJla IIOMEUEeHMS BHIIE HYJIEeBOMU
OTMETKU) ;
PO - IJIOTHOCTHL BO3Oyxa IIpM HadaJIbHOM TeMmaepartype T ;
0 0
7Z - TeKyllas BBCOTA He3aIOubMJIEHHOM SOHH B 1-M IIOMEUEeHUN.
i
PaccuntaHHble napameTpbl TeNnomMaccoobMeHa B NPOEME UCMONb3YHTCA Kak rpaHUYHbIE YCITOBUS ANSA COCeOHEro
MOMELLIEHUS.

V. NoneBon MeToa MOAENMPOBaHUS NoXxapa B 3g4aHun

OcHoBol ans noneBbIX MOAENEN MNOXapOB SABMSOTCS YPaBHEHWS, BblpaXkarolme 3aKOHbl COXPaHEHWsi Macchbl,
UMMynbca, 3HeprMmM U Macc KOMMOHEHTOB B pacCMaTpUBaeMoM Marnom KOHTPONbHOM obbeme.
YpaBHEeHUe CoXxpaHeHnss Macchbl:

dpo d
-—— 4+ -—— (poxu ) =0. (16.43)
dt dx J

J

YpaBHeHne coxpaHeHns nmnynbsca:

[na HbIOTOHOBCKUX >KWUOKOCTEN, MOAYMHSIOWMXCS 3akoHy CToKca, TEH30p BS3KMX HaMpsKEHW onpepensiercs
dopmynom:

du du du
i Jj 2 k
Tay = MO X (-——— + --=-) - - X MO X —--- X »OejbTa . (I16.45)
ij dx dx 3 dx ij
3 i k
YpaBHeHWe aHeprum:
R
dg

d d dp d snambna dh J
--(po x h) + ———(po xu x h) = -+ ——(-—————- X —===) - ---, (I16.406)
dt dx 3 dt dx c dx dx

J J P J J

T
roe h = h + wmHrerpan ¢ dT + SUM (Y x H ) - craruueckasa DHTAJIbIIMA

0 T P k k k
0
cMecHu;

H - Temsora ofOpasoBaHMsa k-I'O KOMIIOHEHTA;
k
c = SUMY x c — TEeIJIOEMKOCTB CMEeCHU NPpM IIOCTOAHHOM IOaBJIEHUN;
P kk p,k
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R

q - paJIMaLLMOHHBUZ IIOTOK JHEepIVM B HallpabBJICHUM X .
J ]
YpaBHeHme COXpaHeHNA XMMN4YEeCKOro KOMNnoHeHTa k:

-——(poxY¥Y) + ——(poxu xY)=-—(poxDx-—-—) + S . (I16.47)

[na 3amblkaHns cuctembl ypasHeHun ([16.43) - (I116.47) ncnonb3yetcs ypaBHEHME COCTOSHWUS naeanbHOro rasa.
[na cmecy rasoB OHO MMeEET BuUA;

Y
k
p=pro xR xTzx SUM --, (I16.48)
0 k M
k
rne R - yHMBepcalibHasd Tal3oBas [OCTOSHHAS;
0
M - MoJsgpHas Macca k-To KOMIOHEHTa.

k
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