3apeructpuponano B Muntocte PO 6 asrycra 2009 r. N 14486

MHUHUCTEPCTBO POCCUICKOM ®EJEPALIMHA IO JEJAM I'PAXKIAHCKON
OBOPOHBI, YPE3BBIYAMHBIM CUTYALIMSIM U JIMKBUJIALIUA
MOCJEJICTBUM CTUXUHNHBIX BEJCTBUI

IIPUKA3
ot 30 urous 2009 r. N 382

Ob YTBEPXXAEHUU METOAUKU
OIIPEAEJIEHUSA PACYUETHBIX BEJIMYHUH NOKAPHOI'O PUCKA B 3IAHUAX,
COOPYKEHUSAX U CTPOEHUAX PA3JIMYHBIX KJTACCOB
® YHKIIMOHAJIBHOM
MOXXAPHOM OITACHOCTH

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

B coorBerctBun ¢ ®enepanbHpiM 3akoHOM 0T 27 pgekabps 2002 r. N 184-®3 "O
TeXHU4YecKoM perymupoBanun" <*> wu I[locranoBnenuem IlpaBurensctBa Poccuiickoit
@enepaun ot 31 mapra 2009 r. N 272 "O nopsake NpoBeAECHUS pacueToB IO OLEHKE
MOKapHOTo pucka" <**> mpuka3zpiBaro:

<*> CoOpanue 3akoHomatenbcTBa Poccuiickoit denepamuu, 2002, N 52 (wacts 1), cr.
5140; 2005, N 19, cr. 1752; 2007, N 19, ct. 2293; 2007, N 49, ct. 6070; 2008, N 30 (wacts II),
cT. 3616.

<**> CoOpanue 3akoHoatenbcTBa Poccuiickoit @enepamuu, 2009, N 14, ct. 1656.

YTBepAUTh NpPUIAracMyr0 METOAUKY ONPENEICHUs PACUETHBIX BEJIUYHMH MTOKAPHOIO PUCKA
B 3/IaHUAX, COOPYKEHHUSAX M CTPOCHHSIX PA3JIMYHBIX KJIacCOB (PYHKIHMOHAIbHOW MOKapHOU
OIIACHOCTH.

Munucrp
c.K.moury

[Ipunoxxenue
K [Ipukazy MUC Poccun
o1 30.06.2009 N 382

METOJJIUKA
OIIPEAEJIEHUSA PACYUETHBIX BEJIMYHUH INOKAPHOI'O PUCKA B 3IAHUAX,
COOPYKEHUSAX U CTPOEHUAX PA3JIMYHBIX KJTACCOB
® YHKIIMOHAJIbHOM
MOXXAPHOM OITACHOCTH

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

1. O0ume mos1oKeHms



1. Hacrosimas Merouka onpe/esieHnsl pacu€THBIX BEJIMYMH MOKAPHOTO PUCKA B 3/IaHUSX,
COOPYKEHMSIX U CTPOCHHSIX PA3IMUHBIX KJIacCOB (PYHKIIMOHAIbHON MOKapHOW OMACHOCTH (Jasee
- Metouka) ycTaHaBIMBaeT MOPSAOK ONpPEAETICHUS] PACUETHBIX BEJIMYMH IOKapHOTO PUCKA B
3/IaHUSX, COOPY)KEHMSIX U CTPOEHUsX (Jajee - 3JaHKEe) U PACIIPOCTPAHIETCS Ha 37aHUSI KJIacCOB
(G YHKIIMOHAJILHOM MMOKapHOM ONAaCHOCTH:

®1 - 3paHud, nOpeaHa3HAYEHHbIE ISl TOCTOSHHOTO TPOKMBAHHS U BPEMEHHOI'O
npeObIBaHUS JII0/IEH, B TOM YHCIIE:

a) uckitoue. - [Ipukaz MUYC P® ot 12.12.2011 N 749;

6) ®1.2 - rocTUHMIIBI, OOIIEKUTHS, CHAJIbHBIE KOpIyca CaHATOPUEB U JIOMOB OT/bIXa
oOuiero TuIa, KEMIMHIOB, MOTEJIEH U MaHCUOHATOB;

B) uckitoyeH. - [Ipukaz MUC PO ot 12.12.2011 N 749;

r) uckitoyeH. - [Ipukaz MUC P® ot 12.12.2011 N 749;

@2 - 37aHMS 3PETUIIHBIX U KYJbTYPHO-IIPOCBETUTEIBHBIX YUPEXKIACHUN, B TOM YHCIIE:

a) ®2.1 - TearTppl, KUHOTEATPhbl, KOHIIEPTHBIE 3ajbl, KIyObl, LHUPKH, CIHOPTUBHBIC
COOPY)XEHMsI C TpuUOyHamu, OMOIMOTEKHM U JpYrHe YUPEKICHUS C PaCUETHBIM YHUCIOM
MIOCA/I0YHBIX MECT JJISl IOCETUTENEN B 3aKPBITHIX TOMEIICHUSIX;

0) ®2.2 - my3eu, BBICTaBKU, TaHLEBaJbHbIE 3aJIbI U JIPyrue MOJAOOHBIE YUpEXKICHUS B
3aKPBITHIX IOMEIICHUSIX;

B) ®2.3 - Tearpbl, KUHOTEATpPbl, KOHLEPTHbIC 3ajibl, KIyObl, IMUPKH, CIHOPTUBHBIC
COOPY)XEHMsI C TpUOyHamu, OMOIMOTEKHM U JpYrHe YUPEKICHUS C PaCUETHBIM YHUCIOM
[IOCAI0YHBIX MECT JJIsl IOCETUTENIEN Ha OTKPHITOM BO3AYXE;

r) ®2.4 - my3eu, BBICTaBKH, TaHLEBAJIbHBIE 3aJIbI U JAPYrue MOJOOHBIE YYpEeXKIEHUS Ha
OTKPBITOM BO3/IyX€;

@3 - 3maHus OpraHU3aIri 1Mo 0OCTYKUBAHHUIO HACEJICHUS, B TOM YHCIIC:

a) @3.1 - 3gaHus OpraHu3anuii TOPrOBIIH;

0) ®3.2 - 3manus opranu3aiuii OOECTBEHHOTO MUTAHMS;

B) @©3.3 - BOK3aJIBI;

r) @3.4 - NOJMKIMHUKY U aMOyJIaTOpUU;

n) ®3.5 - nomeuieHus IS MOCETUTENEH OpraHu3anuii OBITOBOTO M KOMMYHAJIBHOIO
00CIyKUBaHUS C HEPACUETHBIM YHCJIOM MOCAJOYHBIX MECT JUISl IOCETUTEIIEH;

e) ©3.6 - Pu3KyIbTYpHO-0370POBUTEIHHBIE KOMIUIEKCHI M CIOPTHUBHO-TPEHUPOBOYHBIE
YUPEXKJIEHUS C TOMELEHUsIMU 0e3 TpUOYH /17151 3puTesei, ObITOBbIE MOMEIIeHUs, OaHu;

®4 - 37aHUS HAYYHBIX M 0Opa30BATENbHBIX YUPEXKJCHUN, HAyYHBIX M IPOEKTHBIX
OpraHu3alyii, OpraHoB YIPABJICHUS yUPEKIACHUN, B TOM YHUCIIE:

a) ®4.1 - 3maHusa 0611e00pa30BaTENbHBIX YUPEXKACHUN, 00pa30BaTENIbHBIX YUPEXKIACHUN
JOTIOJTHUTEIBHOTO  00pa3oBaHUs  JleTeil, 0O0pa3oBaTeNbHBIX YUPEKIACHUM  HAYaIbHOTO
poheCCHOHAIBHOTO M CPEIHETO MPoPECCHOHATBHOTO 00pa30BaHNs;

06) @®4.2 - 3maHus oOpa3oBaTeNbHBIX YUPEXKJCHUN BBICIIErO Mpo(eCcCHOHATBLHOIO
oOpa3oBaHusi U  JOIOJIHUTENBHOTO  MpodeccHoHaIbHOTO  00pa3oBaHUs  (TOBBIICHUS
KBaJIM(UKALMK) CIIEUAIINCTOB;

B) ®4.3 - 31aHus OpPraHoB YOPAaBJIEHUS YUYPEKICHHUH, NPOEKTHO-KOHCTPYKTOPCKHUX
opranu3anuii, MHOOPMALMOHHBIX U PENAKIMOHHO-U3/AaTEIbCKUX OpraHu3aluii, Hay4HBIX
opraHu3aiuii, 0aHKOB, KOHTOP, O(HUCOB;

r) ®4.4 - 31aHUs NOXKapHBIX JETO;

@5 - mokapHbIE OTCEKH IPOU3BOJACTBEHHOIO WJIM CKJIAJICKOIO HAa3HA4YEHMs C KaTeropuen
MMOMEIIEHUH TI0 B3PBIBOTIOKAPHOH U TokapHO#l omacHoctu Bl - B4, I', JI, BXoasmue B cocTaB
3MaHUi ¢ (QYHKIIMOHAIBHOW TOXKapHOUW omacHocThio D1, @2, @3, ®4, B Tom uucine D5.2 -
CTOSIHKH JUJIs1 aBTOMOOUIIEH 0€3 TEXHUUECKOTro OOCITY)KMBaHUS U PEMOHTA.

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

2. PacueTsl 1O OLIEHKE MMOKapHOTO pHUCKa IMPOBOJAATCS IYTEM COMOCTABJICHHS PACUETHBIX

BEJIMYMH I10KapPHOTO PUCKAa C HOPMATHUBHBIM 3HAYEHHUEM I10XKAPHOTO PUCKA, YCTaHOBJIEHHOTO



®enepanbubiM  3akoHOM OT 22 wmionst 2008 r. N 123-®3 "Texuuueckuili periiaMeHT o
TpeOOBaHUAX MOXKapHOU Oe3onmacHocTU" <*> (manee - TeXHUYECKUIN PETIAMEHT).

<*> CoOpanue 3akoHomatenbcTBa Poccuiickoit deneparuu, 2008, N 30 (wacts 1), cr.
3579.

3. OmnpeneneHne pacueTHBIX BEIMUMH MOXKAPHOTO PUCKA OCYIIECTBIIIETCS HA OCHOBAHUU:

a) aHaJM3a MOKapHOU OMACHOCTH 3/1aHUK;

0) ompeeneHrs YacTOThl peaTn3alliy M0KapOOTIaCHBIX CUTYAIIH;

B) IIOCTPOEHHUS IOJIEW OMACHBIX (AKTOPOB IMOKapa JUIsl Pa3jIMYHBIX CLIEHAPHEB €ro
pa3BUTHS;

I) OICHKU TIOCIEACTBUN BO3JCUCTBUS OMACHBIX (DAKTOPOB TOKapa Ha JOIEd IS
Pa3IMYHbIX CLEHAPUEB €T0 Pa3BUTHUS;

1) HAUTMYUS CUCTEM O0eCTIeUeHHS TTO’KapHO# 0€30MacHOCTH 3aHUH.

4. OrmnpeneneHue pacyeTHbIX BEJIUYMH II0XKAPHOIO pHUCKA 3aKIIOYAeTCsl B pacyere
WHIUBUAYAIBHOIO [OKAPHOTO pHUCKAa Ui JIIOJEH, HaXoIAUuuxcs B 3AaHUU. UYMCICHHBIM
BBIPAKEHUEM HHIUBUIYAIBHOIO TOXKAapPHOTO PHUCKA SABJIAETCS 4YacCTOTa BO3JEHCTBUS OMACHBIX
(daktopoB moxapa (manee - O®DII) nma uenomeka, Haxomsmerocs B 3nanuu. Ilepeuenr ODII
ycTraHoBJieH ctatbeil 9 Texnudeckoro periiamenta. Pe3ynbTaTsl M BBIBOJbI, NOJYYEHHbIE HPU
ONpEENIEHUN TO0XAPHOTO pHUCKA, MCMONB3YIOTCS JUIs OOOCHOBaHHUS IapamMeTpoB U
XApaKTEPUCTUK 3/1aHUH, COOPYKEHHMM M CTPOECHHH, KOTOpBIE YUYHUTBIBAKOTCS B HACTOSALIEH
Meronuke.

(. 4 B pen. IIpukaza MUYC P® ot 12.12.2011 N 749)

5. Yactora BozzeiictBus O®DII onpenensercss g MOXKapOOMACHON CUTYyalluu, KOTOpPas
XapakTepu3yercs HauOoJbllIel OMACHOCTBIO JUIS JKU3HH U 3J0POBbS JIIOJAEH, HAaXOISAIIMXCS B
3/1aHUU.

6. lnsa ueneit Hactosieid MeToauKy MCHOJB3YIOTCS OCHOBHBIE MOHSATHUS, YCTAHOBJICHHBIE
cratbeil 2 TeXHn4ecKoro peraiaMeHTa.

II. OcHoBHBIE pacueTHbIE BEIMUYUHBI HHIUBUIYAIbLHOTO
M0’KapHOTO pUCKa

7. UHauBuAyalIbHBIN TOKapHBIN PUCK OTBEYAET TPeOyeMOMY, €CIIU:

Q <=9, (1)
B B
H
roe 0 - HOPMaTMBHOE 3HAaUeHMEe MHIMBMIOYAJIbBHOT'O IIOXapHOIT'O pPMCKE,
B
H -0 -1
0 =10 ron ;
B
Q - pacquHaH BeJIMYMHa MVHIMBUIOYAJIBHOI'O noxapHoro pMCKa.

B

Pacuernas BenmmumHa IMOXKapHOIO pHUCKAa B 3JaHUH, COOPYXCHHU HWIUX CTPOCHHU
oTIpesieNsieTcsl Kak MaKCHMaJIbHOE 3HAYCHHE IOKAapPHOTO PUCKA U3 PACCMOTPEHHBIX CIICHAPHEB
noxapa:
(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

Q, =max{Qy -, QpssQun | »
(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)



rae Qg - pacyeTHas BeJIMYHMHA II0XKAPHOIO PUCKA IS 1-TO CLIEHapHs MoXkKapa,

(a03an BBeaeH [Ipukazom MUC PO or 12.12.2011 N 749)

N - KOTMYECTBO PACCMOTPEHHBIX CIICHAPHUEB MOXKapa.
(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

Cuenapuii moapa mpecTaBiisieT co00i BapuaHT Pa3BUTHS MOXKapa ¢ YYETOM IPUHITOTO
MecTa BO3HHKHOBEHUS U Xapakrepa ero pa3BuTusi. CIieHapHii Toxapa OTpeAessieTcss Ha OCHOBE
TaHHBIX 00 00BEMHO-TUTAHUPOBOYHBIX PEIICHUSIX, O Pa3MEIIEHHH TOPIOUEH HArpy3Kd U JIIOJeH
Ha oObekre. [Ipu pacuere paccMaTpuBalOTCS CIICHAPHUU TOKapa, MPU KOTOPBIX PEaTU3yIOTCS
HaUXy/IIAe YCIOBUS Juis oOecriedeHus O€30macHOCTH Itojieil. B KkaudecTBe creHapueB c
HAUXyIIIAMH YCIIOBUSIMH TIOJKapa CIIEAyeT pacCMaTpUBaTh CIEHAPUH, XapaKTepH3yeMbIe
HauOoJiee 3aTpyJHEHHBIMU YCIOBHSMHU OBaKyaluu Jrofedl u (wim) Hambojee BBICOKOM
muHaMmukoi Hapactanust ODII, a UMEHHO MOXKapBbI:

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B MIOMEIICHUSX, PACCYMTAHHBIX HA €IUHOBPEMEHHOE pucyTcTBHe 50 1 OoJiee YeoBeK;
(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B CHUCTeMaXx MOMEIIEHUH, B KOTOpbIX H3-3a pacrpoctpaHeHus OPII Bo3MokHO ObIcTpoe
OJOKMpOBaHME MyTeH dBaKyalnu (KOPUIOPOB, IBAKYaIIHOHHBIX BBIXOJOB U T.1.). [Ipu 3TOM OUar
mokapa BBIOMpAeTCss B TOMEMICHUH Maloro oobema BOIM3M OT OJHOTO W3 3BaKyallMOHHBIX
BBIXOJIOB, JHOO B TOMENMEHHH C OOJNBIINM  KOJMYECTBOM TOpIOYEH  HarpysKH,
XapaKTePUIYIOIIEHCS BBICOKOH CKOPOCTBIO PaCIpOCTPAHEHUS TIAMEHH;

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B MIOMEIICHUSAX U CUCTEMaX MIOMEIICHNH aTPHyMHOTO THIIA;
(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B CHUCTEMax IOMEIICHUH, B KOTOPBIX HM3-32 HEJIOCTATOYHOW MPOIMYCKHOW CHOCOOHOCTH
yTei 9BaKyalii BO3MOKHO BO3HUKHOBEHHUE TPOJIOJDKUTENBHBIX CKOTUICHUH JIFOJCKHX MTOTOKOB.
(a03an BBeaeH [Ipukazom MUC PO or 12.12.2011 N 749)

B ciywasx, xorjga mepeduciieHHbIE THITHI CIICHAPHEB HE OTPaKAaIOT BCEX OCOOEHHOCTEMH
00BEKTa, BO3MOKHO PACCMOTPEHUE MHBIX CIIEHAPUEB TI0XKAapa.

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B nomemiennn, umeromem 1Ba u 0oyiee dBaKyallHOHHBIX BBIXOJIA, OYar To)Kapa CieayeT
pa3MeniaTh BOJM3HM BBIXOJA, UMEIOIIEr0 HAaWOOJIBIIYIO MPOMYCKHYIO crocoOHOCTh. Ilpu stom
TAHHBIA BBIXOJ] CUMTAETCS OJOKMPOBAHHBIM C TEPBBIX CEKYH] IMOKapa W MPH OIpPEIeICHUH
pacyeTHOTO BPEMEHHU HBaKyallid HE YYHUTHIBAeTCA. B TOMEIIEHWH C OJHUM 3BaKyallHOHHBIM
BBIXOJIOM BpeMsl OJIOKHPOBAHHUSI BHIXO/1a OTIPENIENSIETCS PACUETOM.

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

Cuenapuu 1moskapa, HE peau3yeMble MPH HOPMATBHOM PEKHUME SKCIUTyaTallii 0O0beKTa
(TepaKTshl, O KOTH, XpaHEHHE TOPIOUEH Harpy3KH, HE MPEeTyCMOTPEHHON Ha3HAYCHHEM 00BEKTa
U T.J.), HE pacCMaTPUBAIOTCSI.

(a03an BBeaeH [Ipukazom MUC PO ot 12.12.2011 N 749)

8. PacuerHas BennMuMHAa MHIMBHUAYaJIbHOIO IOXKAPHOrO pucka Q,. UId 1-r0 CLEHApHs

mo’kapa pacCYMThIBaeTCs 0 hopmyIie:
QB,i = Qn,i '(1 - Kan,i ) ’ Pnp,i ’ (1 - Pa,i ) ’ (1 - Kn.3,i ) , (2)

rae Q,; - 4acToTa BO3HHKHOBEHHS IMOKapa B 3JaHUM B TEYCHHE TOJa OPEICISIETCS Ha
OCHOBAaHMM CTATHCTHYECKUX JIaHHBIX, IPUBEICHHBIX B IpuioxkeHnn N 1 Kk HacrosAmen
Metonuke. Ilpu OTCYTCTBUM CTATUCTHMYECKOM MH(OpMAIMKM JOIMycKaeTcs IPUHUMATh
Q, =4-107 s KaKJI0r0 31aHus;

K, - KO3phuUHMEHT, yYUTHIBAIOIIMNA COOTBETCTBUE YCTAHOBOK ABTOMATHYECKOIO

noxkaporymenusi (ganee - AVII) TpeOGoBaHHMSIM HOPMATUBHBIX JIOKYMEHTOB IO MOKapHOU



1

Oe3zomacHocTH. 3Hauenne napamerpa K, . npunumaercs pasusiM K, . = 0,9, ecnu BeimosHsercs

XOTsI ObI OJTHO U3 CIEAYIOMINX YCIOBHI:

3naHue obopynoBaHo cucremod AVIIL, coorBercTBYyOIIEH TpeOOBaHMUSIM HOPMATHUBHBIX
JOKYMEHTOB TIO TTOXKapHOU 0€3011acCHOCTH;

obopynoBanue 3naHusi cuctemo AVII He TpebGyercs B COOTBETCTBHHM C TPEOOBAHUSIMHU
HOPMaTHBHBIX JIOKYMEHTOB II0 ITOKapHO# 0€301acHOCTH.

B ocranbubix cirydasx K, ; MpUHUMAETCs paBHOM HYIIO;

1

P . - BEpOATHOCTp NPUCYTCTBHs JIOJEH B 3JaHUH, ONpelenseMas U3 COOTHOIIEHUS

p, i
P = /24, rne t

p - BpEMA HaXOXKACHUA J'IIOI[GI\/'I B 3JaHWHN B Yacax;

tcpymcu,i yHKIL i

P . - BepOSTHOCTH dBaKyalMH JIFOJIEH;

9,i

K, ,: - k03¢ dunmenT, yauThIBaIOINUNA COOTBETCTBUE CHCTEMBI ITPOTHBOIIOKAPHON 3aIUTHI,

.3,1
HampaBJICHHON Ha oOecrnieueHue O€30MacHOM 3BaKyallMM JIIOJEH MHpu Moxape, TpeOOBaHHUIM
HOPMAaTUBHBIX JOKYMEHTOB IO MOKapHON O€301MacCHOCTH.
(. 8 B pen. IIpukaza MUYC P® ot 12.12.2011 N 749)

9. BeposATHOCTL 5»Bakyauuyu P paccumMThBaLT 10 QopMyJie:
5

0,8t —t
0,999 —————,ecmu t, <0,8-t, <t +t, ut <6 mMum

H3

P, =10,999, ecnt +t, <0,8-t ut, <6 MHH. 3)

0,000, ecrm t, > 0,8t nm t, > 6 MuH.

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

roe t - pacdeTHOe BpeMsa SBakKyaluM JIOIeM, MHUH.;
p
t - BpeMda HadaJla SbBaKyaluum (V[HTepBaJ'[ BpeMEeHNM OT BO3HMKHOBEHMA I10Xapa
HD
0O HauaJla sBaKyauuu JioOem), MUH.;
t - BpeMda OT Hadajla [ooxapa OO OJOKMPOBaHMSA DBaKyalMOHHEIX IIYyTeM B
ol
pesyJbTaTe pacrnpocTpaHeHusa Ha Hux OO, umMenmMx NpenejibHO IOOIYyCTUMEE IJIS
Jooner 3HadeHusa (BpeMsa OJIOKMPOBAHMUSA IIyTel BBaKyalMM), MUH.;
t - BpeMda CYWEeCTBOBAHMSA CKOIJIEHMM JIOOEeM Ha ydacTKax NOyTM (IIJJOTHOCTHb
CK
JIOICKOT'O IIOTOKA Ha NyTAX 3Bakyaluu IpeBbmnaeT 3HaueHme 0,5) .
10. PacuetTHOE BpeMsa SBRakyauum Jomenm t M3 IOMeUeHUN U 3IaHUM
p

omnpenejyigeTcsa Ha OCHOBE MOIEJIMPOBAaHMSA OBMXEHMSA JIOOEM OO BHXOIA HAPYXYy OIHUM
U3 CJenyKnlMx CIOCODOB:

[0 YOPOIIEHHOW aHATUTHYECKOM MOJEIU ABUKEHUS JIIOJICKOTO MOTOKA, MPUBEICHHON B
npuiioxkennn N 2 K Hactosen Metoauke;

[0 MaTeMaTUYECKON MOJIETM WHIMBUIYaJbHO-IIOTOYHOTO ABWKCHUS JIFOAEH M3 3JaHUS,
IIpUBEICHHOM B npuiioxkeHun N 3 K HacTosen Meroauke;

10 UMHUTAMOHHO-CTOXACTUYECKOW MOJIENIA JBHXKEHUS JIOJICKUX MOTOKOB, MPUBEACHHON B
npuiiokenud N 4 k HacTosAmen MeTtoauke.

Br16op crocoba omnpenenenuss pacdeTHOTO BPEMEHHM SBAKYallMH MPOU3BOJUTCA C YIETOM
cnenuduuecknx O0COOECHHOCTEH OOBEMHO-TJIAHUPOBOYHBIX PpEIICHWN 37aHUs, a TakkKe
0COOEHHOCTEN KOHTUHIEHTA (€ro OJTHOPOJAHOCTH ) JIFO/IEH, HAXOISIIHUXCS B HEM.

[Ipu onpeneneHny pac4eTHOTO BPEMEHU 3BAKYyallMM YYUTHIBAIOTCS JIAHHBIE, IPUBECHHbBIC
B npwiokeHnuu N 5 k HacTosimed MeTroauke, B YaCTHOCTH MPUHIUIIBI COCTABIICHHUSI PaCUETHOM



CXEMBI 3BaKyalluu JIIOJIeH, MapaMeTphbl JBMKEHUS JIOACH Pa3audHBIX T'PYHI MOOWJIBHOCTH, a
TaKKe 3HaYEHUS TIJIOMIAIeH TOPU30HTATBHBIX MTPOCKIIUN PA3TUIHBIX KOHTUHTCHTOB JIFOICH.
A63ar uckimtodeH. - [Ipukaz MUC PO ot 12.12.2011 N 749.

11. Bpewmsa Hauaja 5BBakyauum t onpenesyigeTcsa B COOTBETCTBUM C IyHKTOM 1
HD
npuyoxeHusa N 5 k HactTosamel MeTonuke.
12. Bpewms OJIOKMPOBAHMUSA yTeM BSBakyauum t BEIUMCJISETCH [IyTEeM pacueTa
o)

BpeMeHU IocTmxeHus OOIl nmpenesibHO HOOIYCTMMBIX BHAUYEHUM Ha B3BaKyalUMOHHEIX NYTAX
B pas3JIMUHEE MOMEHTH BpeMeHM. IOpSIoK I[IPOBelNeHUs pacueTa UM MaTeMaTudecKHre
MOIeNnM IJId ONpelnesyleHus BpeMeHM OJIOKMPOBaHMSA MNyTely 5SeakyallUM  OINaCHBIMMU
baxTopaMu rnoxapa NpuBeleH B IpuioxeHuMr N 6 K HacTodumel MeToIuKe.

13. Koadpdunuent, yduTsIBalONMii COOTBETCTBUE CHCTEMBI MPOTHUBOIOKAPHON 3aIUTHI,
HaIpaBJICHHON Ha oOecrnieueHue O€30MacHOM 3BaKyallMM JIIOJEH MHpu Moxape, TpeOOBaHUIM
HOPMAaTHBHBIX JJOKYMEHTOB 110 IIO;KapHOM Oe3onacHocTH, K . paccumTsiBaercs o gopmyie:

Kn.3 = 1 - (1 - Koﬁn : KCOVS). (1 - KUGH ' Kﬂﬂ})’ (4)

rre K - KO3(QQUIMEHT, YUYUTHIBAIOIIMM COOTBETCTBHE CHCTEMBI IOXApHOMH

o0H
CHUTHaAJIN3allun TpC6OBaHI/I${M HOPMATHUBHBIX TOKYMCHTOB I10 HO)K&pHOfI 6630HaCHOCTI/I;
K

nmokape M YIPABJICHHS OJBaKyallded Jrojied TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB TIO
MOKapHOU O€3011aCHOCTH;
Kus - KO3 (PHUIIMEHT, YIUTHIBAIOIINN COOTBETCTBUE CHUCTEMBI NMPOTHBOJABIMHOM 3aIUTHI

TpeOOBaHUAM HOPMATUBHBIX JOKYMEHTOB I10 TOXKapHOI 0€3011aCHOCTH.
Keoys 1 K

coys - KOOOOHIMEHT, yYUTHIBAIOLIMNA COOTBETCTBHE CHUCTEMBI OIOBELIEHHS JIOIEH O

[Topsimox onenku nmapamerpo K npuseneH B pasnene K o K. v, K

o0H ? 13 113
IV nacrosuieit MeToauku.

(n. 13 B pen. [Ipukaza MUC PO ot 12.12.2011 N 749)

[II. TIopsnok poBeEeHUs pacyeTa MHANBUIYAIbHOTO
IT0’KapHOTO pUCKa

AHaJIU3 MOKAPHOW OMACHOCTH 3JJaHUS

14. Jlns mpoBeAeHMs aHalM3a IMOKApHOM OMACHOCTH OCYHIECTBIISETCS COOp JaHHBIX O
3J1aHUH, KOTOPBIA BKIKOYAET:

00BEMHO-TIIIAHUPOBOYHBIE PELLICHUS;

TEIUIOPU3NYECKHE XapaKTEPUCTHKU OTPaKJAIONIMX KOHCTPYKIUMH M  pa3MELEHHOTo
000pyI0BaHMUS;

BH/JI, KOJIMYECTBO U Pa3MEILCHUE TOPIOYUX BEIIECTB U MATEPUAJIOB;

KOJIMYECTBO M MECTA BEPOSITHOI'O Pa3MEILCHUS JIFOIEH;

CUCTEMBI II0KAaPHOW CUTHAIM3AUUNA W IOXXKAPOTYLICHHs, IPOTHUBOJABIMHON 3alllUTHI,
OTIOBEILECHUS JIIOJIEH O MOXKAPE U YIPABJIEHUS 3BaKyallMeH JTIOICH.

15. Ha ocHOBaHMM IOJIyYEHHBIX JaHHBIX MPOU3BOAMUTCS AHAINA3 IMOYKAPHOM OINACHOCTH
3/1aHUS, IIPU OTOM YUUTBIBACTC:

BO3MO’KHAsl IMHAMMKA Pa3BUTHS TI0Kapa;

COCTaB ¥ XapaKTEPUCTUKHU CUCTEMBI IPOTUBOIIOKAPHOM 3alUTHI;

BO3MO>KHBIE IIOCJIEJICTBHSI BO3JACHCTBHS IT0XKapa HA JIIOJIEH U KOHCTPYKIIUU 3/1aHHUs.

Omnpenenenre 4acTOThl pean3aliy MoKapoONacHbIX CUTYyallui



16. Yacrora peanu3anMu IO0XKAPOONACHBIX CHUTyallUdl  ONpeNenseTcs 4acTOTON
BO3HMKHOBEHMS II0)Kapa B 3JaHMM B TedyeHHe roxaa. Ilopspok onpeneneHus 4YacTOThI
BO3HUMKHOBEHMS M0Kapa B 3/JaHUM ITpUBeJIeH B pasaene [I nacrosmeit Meroauku.

[TocTpoenue noseit onacHbIX (PaKTOPOB MOKAPa ISl Pa3IUIHBIX
CLIEHapUEB €ro pa3BUTHUS

17. Jlns moctpoeHus mnoJiel onacHbIX (PakTOpOB MOKapa MPOBOJUTCS IKCIEPTHBIN BHIOOP
CILIEHapusl WM CLIEHApHeB I0)Kapa, MPU KOTOPBIX OKUJAIOTCS HAaWXYJIIWE MOCIEACTBUS IS
HaXOIIIIUXCS B 3TaHUH JIIOJCH.

dopMmynHpoBKa CLIEHApHs pa3BUTHs N0XKapa BKIIOYAET B ce€0sl CIIEAYIOLIUE 3TallbI:

BBIOOpP MecTa HaxOXIEHMsI IEpBOHAYAJIHOTO ouara Io)kapa W 3aKOHOMEPHOCTEH ero
pa3BUTHUS;

3aJlaHle pacyeTHOW oOmactu (BBIOOpP paccMaTpMBaeMOM TPH pacyeTe CHUCTEMBI
MOMEILEHUH, ONpEENICHNE YUYUTHIBAEMBIX IPU pacueTe 3IEMEHTOB BHYTPEHHEW CTPYKTYpbI
MOMEILIEHUHN, COCTOSIHUSI IPOEMOB);

3aJIaHME MMapaMEeTPOB OKPYXKAIOLIEH Cpeabl U HAaYaJIbHBIX 3HAYEHUM IAapamMeTpOB BHYTPHU
ITOMELIECHUH.

B cootBerctBun ¢ mnpwioxkenneM N 6 k Hacrosuleil Metonuke dopmynupyercs
MaTeMaTH4ecKass MOJENIb Pa3BUTHs MOKapa W MPOBOJUTCS MOJIEIMPOBAHHE €ro JAUHAMUKU

pa3BuUTHSL.

Ha OCHOBaHMM pPe3yJIbTAaTOB pPaCUETOBR OCYUECTBJIAETCHA I[IOCTPOEHMe I[OoJIen
ONaCHEX (GaKTOPOB IOXapa M olIpenejyigeTCs 3HadyeHMEe BpeMeHM OJIOKMPOBAHUSA NyTeln
spakyaumm OQII t

o

OneHka nocneCTBUM BO3IEHCTBUS OMACHBIX (DAKTOPOB IOKapa
Ha JIIoJIeN U1 pa3IMYHbIX CLIEHAPUEB €ro Pa3BUTH

18. OueHka mnocnencTBUN BO3JIEHCTBUS OMAacHbIX (PAKTOPOB IMOKapa Ha Jrojaen
3aKITI0YAETCs B OMPECIICHHH BEPOSATHOCTH SBaKyalllH JIOICH U3 3aHUs TIPH TOKape.

BeposTHocTh 3Bakyanuu iroaeit onpeaensercs no Gopmysie (3) Ha OCHOBE COMOCTABICHUS
3HAYEHUN BPEMEHM 3BaKyallMH JIIOJIed U BpeMeHHU OJOKUPOBaHUS IyTeH ABaKyallMd OMAaCHBIMHU
(hakTopaMu moxapa.
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

HHH ornpenejiIieHMda pacdeTHOI'O BPEMEHNM SBaKyalulM Jonem t B COOTBETCTBUM C

p
npuyoxenuavMuy N N 2 - 5 x Hacrosameyr MeTonuke omnpenesfdeTcsa MOIeJlb
5BakyaluM JIOOEM M3 30aHMA, NPOBOIUTCS NOCTPOEHME PACUETHOM CXEMBl SBakKyalumn
M OCYLeCTBJIAETCA MONEJIMPOBaHME 3BaKyaluUu JIOOeN.
19. B coorBercTBMM C pazzgeroM I1I HacTosmenr MeTOOMKM NOPOBOIOUTCSA
onpenesieHne PacyeTHOM BEeJIMUMHE MHIOVMBMAYAJBHOT'O IIOXapHOT'O pMuCKa Q n
B
COIIOCTaBJIeHUEe ee C HOPMa TV BHEIM SHAUEHNVEM MVMHIOMBUIOYAJIBHOI'O IIOXAPHOI'O PMCKa
H
Q

B

VY4er Hanuuus cucTeM obecreyeHus MoKapHOH
0€3011aCHOCTH 3/IaHMsI

20. Hanuume cucreM oOecrieueHus MOKapHOW O€30MACHOCTH 3/aHUsl YYUTHIBAECTCA B
COOTBETCTBHUU ¢ (opMyInoii (4) u moJjoxeHussMu pasnena [V Hactosimer Metoauku.

brok-cxema, wIIOCTpUpYIOLIAs MOPSJIOK MPOBEIEHUS pacyeTa WHIUBUIYAIbHOTO
MIO’KapHOTO PUCKA, MpEJCTaBlieHa Ha puc. 1.
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OnpegnesyieHMe YaCTOTH peajiM3aluM IIOXAaPOOINaCHBEIX CUTyalLUn
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[locTpoeHMe MoJieM OIacCHHEX (QaKTOPOB [OXapa

dopMyIMPOBKA MATEMaTHUUECKOM MOIENM UM MOLEJIMPOBaHME

[locTpOoeHMe MnoJjiey OHaCHBIX (QakTOpOB IoXapa
OnpenesyieHre BpeMeHM OJIOKMPOBAHMA IIyTeM sBaKyaluu

BeiOop clLeHapMsa Hnoxapa

OVIHaAMUKY Pas3BUTUA IIoXapa

JOITIOJIHUTEJIb HBIX
IIPOTUMBOIIOXAaPHEIX

PazpaboTka

\/

MEePONPUATUN

/\

OLeHKa [OCJEeNCTBUM BO3IEMCTBMA OIAaCHEHX (QakTOpOB
noxapa Ha Jmonen

dopMyIMPOBKa MaTeMaTUUECKOM MOIOeJI U
MOIENIMPOBaHMe BBaKyalUuuM JIOOEeM U3 3I3aHUI
OpM noxape
OnpenesyieHMe BpeMeHM OJIOKMPOBAHMSA IIyTel 3BaKyalluyu
PacueT BepOATHOCTM BBaKyallMM JIIOOEN

\/

PacueT BEJMUMHE MHIOMBUIYAJBLHOTO
IIOXapHOTO pMCKa

| \/ \/
| PacueTHOe 3HadUeHMEe [IOXaPHOTO PacueTHOe 3HauUeHMEe [IOXaPHOTO
PMCKa [NpeBHUAaeT HOPMaTMBHOE PMCKa He MNpPEeBbIIAaeT HOPMaTMBHOE
| \/ \/
| Brirom : Briromm:
[IOXAPHBEI PUCK I[IPEeBHIIAET [IOXAPHBEI PUCK He [pEeBHIIAET
| OONyCTMMOE 3BHadeHUe OONMyCTMMOE 3BHadeHUue

Puc. 1. Ilopsanok npoBeaeHus pacuyera NHIMBHAIYAIBHOTO

IMOXXapHOT'O prUCKa



IV. Ilopsimok pa3pabOTKX JOTIOTHUTETHHBIX
IIPOTUBONIOKAPHBIX MEPOTIPHUATHI IIPU ONPEIEIICHUN PACUETHON
BCJIMYMHBI UHAWBUAYAJIBHOTO ITOKAPHOI'O pUCKa

21. B ciryqae, ecnu pacyeTHasi BEJIMYMHA WHAMBUAYAIBHOTO MTOKAPHOIO PUCKA MPEBBIIIAET
HOpPMaTUBHOE  3HayeHWe, B  3JaHUM  CIeAyeT  HPEeIyCMOTPETb  JIONOJHUTEIbHbIE
MIPOTUBOMNOKAPHBIE MEPOTIPUSTHUS, HAIPAaBJIEHHbIE HA CHU)KEHUE BEJIMUMHBI [T0KaPHOTO PHUCKA.

K uumcny npoTuBONOXKapHBIX MEpONPUATUM, HANpPaBICHHBIX HA CHUKEHUE BEIMYUHBI
[I0’KapHOTO PUCKA, OTHOCSTCS:

[IPUMEHEHHE  JIOTOJHUTENbHBIX OOBEMHO-IJIAHUPOBOYHBIX PEIIEHUH U  CPEACTB,
o0ecreynBarONINX OrpaHUYEHUE PACIIPOCTPAHEHHUS MI0KapPa;

YCTPOICTBO IOTOIHUTEIbHBIX 3BaKyallHOHHBIX ITyTEH U BBIXOJIOB;

YCTPOMCTBO CHCTEM OIOBEILICHMS JIFOAEH O MOKape W YIPABJICHUS 3BaKyallMel JIoJeu
MOBBILIEHHOTO TUIIA;

OpraHu3aiys MOATAIHOW 3BaKyalluy JIFOJEH U3 31aHUS;

MPUMEHEHHE CUCTEM MPOTUBOIBIMHOM 3aIIUTHI;

YCTPOICTBO CHCTEM aBTOMAaTUYECKOTO MOKAPOTYIICHHUS;

OTrpaHMYEHUE KOJIMUYECTBA JIOACH B 3/JaHUU JI0 3HAYEHHH, oOecrieuynBaroux 0e30MacHOCTb
UX 3BaKyalluu U3 3/IaHusl.

O¢ddexTUBHOCTh  JOMOJHUTENIBHBIX  MPOTHBONOXKAPHBIX ~ MEPOINPHUATHH  JOJDKHA
MOATBEPKIaThCSl OBTOPHBIM PAcy€TOM BETUYHMHbBI MHIMBUYaIbHOTO MOKapHOIO PUCKA.

(m. 21 B pen. [Ipukaza MUC PO ot 12.12.2011 N 749)

22. D(pPeKTUBHOCTH KAXKIO0TO U3 MEPEUNCICHHBIX BBILIE IPOTUBOMOXKAPHBIX MEPOIIPUATHI

t

CHTHAJIM3AIMH, MPOTHUBOIBIMHON 3aIlUTBl M CHUCTEMbI OIOBEIICHUS JIIOJACH NpU TOXape U
Keoyr 1 K

= (0,8, ecny BBIIOJTHSIETCS XOTS

ONpEJCIISICTCsl CTCHCHBIO BIIMSHUS HA mapamerps! t , t a JUIsl CHUCTEMBI I0KapHOU

o ° HY

VIpaBJICHUS dBaKyaluen JTroael Takke nmapamerpamu K

o0H ? 3 -

3nauenue napamerpa K npuHUMaeTcs paBHeM K

00H,i 00H,i
ObI OJIHO U3 CIEAYIOIINX YCIOBUM:

3MaHre  O0OpYIOBAaHO  CHUCTEMOW  TIOKApHOM  CHUTHANM3AIMH, COOTBETCTBYIOIIEH
TpeOOBaHUAM HOPMATUBHBIX JOKYMEHTOB I10 MOXKapHOU 0€3011acHOCTH;

0o0opyoBaHKE 3[JaHKsI CUCTEMOM MOKapHOW CUTHANIM3AIMU HE TpeOyeTcsl B COOTBETCTBUU
¢ TpeOOBaHUSMH HOPMATHUBHBIX JOKYMEHTOB I10 MOXKapHOI 0€3011aCHOCTH.

B ocraneubix cnyuasx K ; . mpuHHMaeTCs paBHOW HYIIIO.

00H,1

(m. 22 B pen. [Ipukaza MUC PO ot 12.12.2011 N 749)

23. IlpumeHeHue B KayecTBE JONOJIHHUTEIBLHOTO IPOTHUBOIMOXKAPHOTO MEPONPUSITUS
00BEMHO-IUIAHUPOBOYHBIX ~ PELIEHUH U CPeAcTB,  oOecrnevyMuBaroliMX  OTpaHUYEHUE
pacnpocTpaHeHus  TOXapa, JOCTUraercs  oOecreueHueM  HOPMHPYEMBIX  IIPENEOB
OTHECTOMKOCTH U TMOHM)XEHHON NOKapHOW ONAacHOCTU OOJUIIOBOYHBIX CTPOUTENBHBIX
MaTepUaJOB, HCIOJB3YEMBIX B OrpPaKJAIOIIMX KOHCTPYKIHUSAX IOMEIIEHHUsS, B KOTOPOM

HaxXoauTcCs BGpOSITHBIﬁ odar mosxapa.
CTreneHb BJIMSHUA JAaHHOT'O IOOIIOJIHMTEJIBHOI'O IPOTUMBOIIOXAPHOI'O MEPOIIPUATVA Ha
IOVHAMUKy PacCIpPOCTPaHeHMsa Ioxapa M, COOTBETCTBEHHO, 3HAadUeHMe rnapamMerpa t
o
onpenesdgeTcs IyTeM IpOBeIeHMs I[OBTOPHOI'O pacuera t IocJjle BHEeCEeHUA
o
COOTBETCTBYKIINUX U3MEHEeHUM B cxXeMy O6’beMHO—HHaHI/IpOBO‘{HbIX peIlIeHI/[ﬁ 3O0aHnAg.

24. [Tpn NPUMEHEeHUN B KauecCcTBe OOINOJIHUMTEJIBHOIT'O IMNPOTUBOIIOXAPHOI'O
MEPOIIPUATNA yCTpOﬁ[CTBa JOIIOJIHMTEJIbHEIX S5BaKYyalMOHHEIX HyTeﬁ M BEIXOIOB CJlenyeT
BBIIIOJIHUTb IIOBTOPHEI pacuerT 1o OLleHKe napaMeTrpa t ¢ y4eToM

p
OTKOPPEKTUPOBAHHBIX O@"beMHO—HHaHI/IpOBO‘{HHX peIlIeHMﬁ.
25. Hp]/[ IIPVMIMEHEHUN B KauecTsee IJOOIIOJIHUTEJIBHOT'O IIPOTUMBOIIOXAPHOTI'O



MEPONPUATUA YCTPOMCTBA CUCTEME OIOBEUEHMA JIoOeM O [oXape U yIpaBJIeHUd
3BaKyalMelr JIoOeM IIOBBIEHHOI'O THIa CJeOyeT BHIIOJIHUTEL [IOBTOPHBIM pacueT 10

OLIEeHKe InapamMeTrpa t C yYdJeToM IepepaclipenesJieHMd IMOTOKOB JSBAKYMPYRUMXCH U
p

VBMEHEeHIUA CXEeMEIL SBaKyaluum B 3aBUCUMOCTU oT CLIEHapmeB BO3HMKHOBEHUA U

PasBnUTMA rnoxapa m, COOTBETCTBEHHO, ajropmuTMma @yHKHMOHMpOBaHMH CHCTEMEL

OTIOBEIEeHMS JIoIem O Imoxape n ylpabJIEHMEM DSBaKyalUn JIonen .

3nauenue napamerpa K IpuHUMaeTcss paBHbIM K = 0,8, eciy BBIIOJIHIAETCS

COVY3,i
XOTsI ObI OJTHO U3 CIEAYIOMINX YCIOBHIA:
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

3/1aHue 000PYZ0BAHO CUCTEMOM OIMOBEIICHUS JIFOJEH 0 TIOYKape U yIpaBJIeHUs 3BaKyaluen
JIOJEH, COOTBETCTBYIOIIEH TpeOOBaHHWAM HOPMATUBHBIX JIOKYMEHTOB [0  TOXapHOUH
0e30I1aCHOCTH;
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

o0opy/noBaHHE 3JaHMsl CHUCTEMOM ONOBELIEHHUs JIOACH O TMoXape M YIpaBlIeHUs
sBaKyalueil aojeil He TpeOdyeTcss B COOTBETCTBUH C TPEOOBAHUSIMH HOPMATUBHBIX IOKYMEHTOB
10 TIO’KapHO# O6€30TMaCHOCTH.
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

B ocranbubix cirydasx K y,; TPUHUMAETCSI PABHOM HYITIO.
(B pexn. IIpukaza MUC PD ot 12.12.2011 N 749)

COVYD,i

26. BmsaHMe CHCTeMbl [IPOTMBOINBIMHOM 3allMTE Ha yPOBEHbL OOeCleUeHHOCTU
Oe30nacHOM »BakKyaluuM JIOIEeM I[IpM IoXape OLEeHMBAeTCsa I[IOCPeNCTBOM pacdeTa
SHAUeHNnd t C ydyeTOoM TEXHNYECKUMUX XapaKTepnucTmK IIPVMMEHAEMOT'O

o
BEHTUJIALMOHHOT'O 0Bb0opPyIoOBaHUA OPOTUBOOEIMHOM 3alMTH. [lonbop mnapaMeTpoB
BEHTUJIALUMOHHOTO OOOPYyIOBaHMS OCYUECTBJISEeTCS B COOTBETCTBUM C HOPMAaTUBHEMU
JOKYyMEHTaMM 10 HOX&pHOﬁ 6e30IacHOCTH . HpM OTOM HJIA BEIIIOJIHEHMA pacdeTOB

clylenyeT NPMMEHSATH 30HHYK (30HAJIbHY) MM I[IOJIEBYK MOIEJM.

3uayenue napamerpa K, ,; npuanmaercs pasasiM K = 0,8, ecii BBINOJHAECTCS XOTA

ObI OJIHO U3 CIEAYIOUINX YCIOBUM:
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

3MaHre  O00OpYyIOBaHO  CHUCTEMOW  TMPOTHUBOIABIMHOM  3allUTHI, COOTBETCTBYIOIIEH
TpeOOBaHUAM HOPMATUBHBIX JOKYMEHTOB I10 MOXKapHOU 0e301acHOCTH;
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

o0opynoBaHKE 3[JaHKs] CUCTEMON IPOTUBOJIBIMHOM 3aIIUTHI HE TPEOYETCs] B COOTBETCTBUU
¢ TpeOOBaHUSIMH HOPMATHUBHBIX JOKYMEHTOB 110 HOKapHOH 0€30M1aCHOCTH.
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

B ocranpnbix cnyyasx K IIPUHUMAETCS PAaBHOM HYJIIO.

TIJ13,i

13,1
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

27. OrpaHMUeHMe KOJIMYEeCTBa JIOIEeM B 3IaHUM IO 3HAadeHuM, obeclnedMBaolMX
0es30IacHOCThL MX 5SBakKyaluM M3 3IaHUA [OPpM [IOXape, YUYUTHBAETCHA [NOCPEeICTBOM
IIOBTOPHOT'O pacuerTa 3HAUEHUS napamMeTpa t npu CylleCTBYIOIMX

I
O0OBEMHO~TIJIAHMPOBOUHBIX peueHnax u OTPaHUYEHHOM 3HaAUEHUN KOJIMYeCcTRBa

5BAKYyMPYOIMXCA OPM HOXape.

28. Jlns moiydeHHs HUCXOIHBIX JaHHBIX, HEOOXOJIUMBIX sl MPOBEACHUS PACUETOB,
MIPEAYCMOTPEHHBIX HacTosmed MeTONUKOH, CIeAyeT HCIIOJIb30BATh CIPABOYHBIE MCTOYHUKH
nH(OPMAaLIUU U TPOEKTHYIO TOKYMEHTALIUIO 3aHHUS.

[Ipunoxenne N 1
K YHKTY 8 Metoauku



CTATUCTUYECKUE JAHHBIE
O YACTOTE BO3HMKHOBEHUA TIOKAPA B 3JIAHUAX

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

N HammveHOBaHME 3naHUA YacToTa BO3HUKHOBEHMA [10OXapa B
n/mn TeueHMe Tona
1. [ObuweobpazoraTesibHBEIE ydpexneHms -2

(mxoJsia, WKOJIA-MHTEPHAT, OeTCKUM 1,16-10
IOOM, JIMLEeMN, I'MUMHaszusg, KOJIJIeIX)

2. |YupexmeHus Ha4YaJIbHOT'O -2
npodeCcCcrMoHaJIbLHOTO oBbpasoBaHMa 1,98-10
(mpobeccuroHanbHOE TeXHUYeCKOoe
YUMIIAILIE )

3. |YupexnmeHus cpenHero -2
npodeCcCcrMoHaJIbLHOTO obpasoBaHMAI 2,69-10
(cpenHee crieuMaJibHOe ydyebHOoe
3aBeleHue)

4. |lpouue BHENKOJIbL HEIe 178 oeTcKue -2
yapexneHuns 1,52-10

5. |IJeTckue 0O3OOPOBUTEJILHEE Jarep4d, -3
JIeTHME OeTCKMue Oauu 1,26-10

6. |[CamaTopwumu, oma OTIEIXA, -2
npoduiakTopPmUM 2,99-10

7. |AMOyJiaTopuUH, MNOJIUKJIVMHUKI, -3
OVICIIaHCEPH, MEOITyHKTH, 8,88-10
KOHCYJIb TaLUM

8. |[IpennpmaTmMsa PO3HUUHOMU TOPT'OBJINM & -2
YHUBepMaIru, IIPOMTOBAaPHEIE 2,03-10
MaTa3MHH; YHMBEPCAMH,

IPOIOBOJIECTBEHHEE Mal'a3WHEL;
MaTa3MHEL CMEelIaHHBIX TOBApPORB;
anTexy, alTeuyHble JapbkKy; IIpouue
3I0aHUSA TOPITOBJIM

9. |lpennpusarus PBEIHOUYHOM TOPTOBJINM & -2
KPBITEIE, OITOBBIE PEHKM (M3 3I3aHUN 1,13-10
CTalLUMOHAPHOM MNOCTPOMKM), TOPIOBHE
IaBWJIb OHHI, KMOCKMH, JIapbKU,
najlaTKM, KOHTEMHEPEH

10. |[IpennpusaTrsa OOUWECTBEHHOT'O MNUTAHUA -2

3,88-10

11.|ToCcTUHULIEI, MOTEJU -2

2,81-10
12. |CIOpTUBHEIE COOPYXEHUS -3
1,83-10

13. | Kiry6HEE u KYJIb TYPHO—3pEJIMIIHEE -3

YUpexneHuUs 6,90-10




14 . | BubnuoTexku -3

15. [Myzeu -2

[Ipunoxenne N 2
K myHKTy 10 Meronuku

VIIPOILIEHHA ST AHAJIUTUYECKA I MOJIEJIb
JIBYDKEHUS JTIOJICKOI'O TIOTOKA (OITPEJIEJIEHUE PACYUETHOI'O BPEMEHU
ABAKY ALY JIFOJEN 13 IIOMEILEHUWN U 3JJAHUM I10 PACYUETY BPEMEHU
JIBUKEHIS OJTHOI'O MJIN HECKOJIBKMX JIFOJCKMX [TOTOKOB
YEPE3 DBAKYALIMOHHBIE BbIXO/Ibl OT HAUBOJIEE
VIIAJIEHHBIX MECT PASMEILEHUS JIFOJIE)

(B pexn. Ilpukaza MUC P® ot 12.12.2011 N 749)

PacueTHOE BpeMda S5BaKyalun Jonen t nus3 [IOMEele HUM ¥ 3IaHUN
p
YyCTaHaBJIMBaETCAa IO PpPacCydeTy BPEMEeHM IOBMXEHMS OIOHOI'O MJIM HECKOJIBKMX JIOOCKMX
IIOTOKOB depes 5SBaKyalMOHHBIE BEIXOIE OT HamuboOJIee yIAJIEHHBIX MECT pas3MeleHUd
JIoOen.
[Ipy pacdeTe BeChb NyTh IOBMXEHMSA JIOOCKOTO I[IOTOKa HoIpas3desigeTcsa Ha
y4acTkM (Npoxon, KOPMIOP, AOBEPHOM MNPOeM, JIECTHMUHEM Mapll, TaMOyp) OIMHOM 1
i
¥ WMPMHOM HejibTa . HadasabHEIMM ydYacCcTKaMM ABJAKTCH NPOXONEl MeXIy padoudmMmm
i
MecTaMy, ODOOpyIOBaHMeEM, pAOaMU Kpecej M T.I.

[Ipy omnpeneJsieHMM pPacdYeTHOI'O BPEMEeHM DHBakyaluuu JoOer IJIMHY M LMPUHY
KaxIoro ydacTka MHNYyTM 5SeakyaluM IOJsa [OIPOEKTUPYEMEIX 3IOaHUM [OIPUMHMMAKT I10
NIPOeKTyY, & HOJa8a IOCTPOEHHBIX - IO (QaKTMUeCKOMY MOJIOXKeHMU. HIMHY OYyTU IO
JIECTHMUYHEIM MapliaM, a TakKxXe IO [NaHIycaM M3MepSAnT N0 OJIMHEe Mapuwa. HIMHY OyTH
B IOBEPHOM I[poOeMe I[PMHMMAKT pPaBHOM HyJo. IlpoeM, pPAacCIOJIOXEHHB B CTEeHe
ToJuumHOM Gosyiee 0,7 M, a Takxe TaMOyp CJenyeT CuMTaTb CaMOCTOSATEJIbHBEMU
yd4acTKaMy IOPMBOHTAJIBHOTO NIyTH, MMEKRIMMM KOHEUHYK IJIMHY 1 .

i
PacueTHOe BpemMsa BBakyaluum Jwonen t clemyeT onpenesyiaTh KaK CyMMYy BPeMeHU

p
OBIVDKEHUSA JIOOCKOIT'O I[IOTOKAa IO OTHEJIbHEIM ydacTkaM NyTu t 1o dopwmyie:

t =t +t +t 4+ ...+t , (I12.1)

roe t - BpeMsa IOBWXEHMS JIOOCKOI'O IIOTOKAa Ha [IepBOM (HadaJibHOM) ydacTKe,
1

MUH. ;

t , t , t , e t - BpeMs OBUXEHUS JIOOCKOI'O IIOTOKAa Ha KaxXIoM U3

1 2 3 i

cllenyruMx II0CJIe [IepBOT'0 ydacTka OyTM, MMH.

BpeMsa IOBMXeHMsS JIOOCKOT'O IIOTOKa IO IepBOMYy YydYacTKy nytu t , MMH.,

i

pPacCcuMTEBAlT IO QopmyJie:



1
t = --, (I1.2.2)

1 v

1

roe 1 - mjiMHa HOEepBOTO ydacTKa NOyTH, M;
1
Y - CKOPOCTb IOBMWXEHMSA JIOOCKOIT'O IIOTOKa IO I'OPUBOHTAJIBHOMY IIyTM Ha
1

[IepBOM yu4dacCTKe, M/MUH. (onpemeysgerca o Tabiuue I[12.1 B BaBUCKMMOCTHU OT

IIJIOTHOCTM D) .
[IJOTHOCTBL OHOHOPOIOHOTO JIOOCKOI'O I[IOTOKa Ha [IepBOM YydacTke 0Oyt D

1
pacCcuMTEBAlT IO QopmyJie:
N x f
1
D = - ’ (I12.3)
1 1l x meneTa
1 1
roe N - 4mMCJO JIOOEM Ha [IepBOM ydacTke, dYell.;
1
f - CpenHss IUIOWANbL TOPMBOHTAJLHOM [IPOeKLUMM YejioBeKa, M2/uel.,
IprHMMaeMass B COOTBETCTBUM C INyHKTOM 6 npuioxeHus N 5 k HacTosmel MeTonuke;
oejgpTa - WLMPMHA [NEepBOTO ydYacTKa OyTH, M.
1
CkopocTe V IOBMXEHMS JIOOCKOIO INOTOKA Ha ydacTKax NyTH, CJelyo lMx IHOoCJe

1
IepBOTO, MPMHMMAKT IO Tabjuie II12.1 B 3aBUCUMOCTM OT MHTEHCUBHOCTU IOBUXEHMSI
JIOOCKOT'O IIOTOKa IO KaxIOoMy M3 3TUX YyY4aCTKOB NYyTM, KOTOPYI BBUMCIIALT IOJIid
BCexX y4Y4aCTKOB NIyTM, B TOM UMCJIEe M IJid OBEPHEIX [IPOEeMOB, IO dopmyJie:

q X OeJbTa
i-1 i-1

q = ——————————————— , (I12 . 4)

i enbLTa

i
roe mejbTa , OeJbTa - WMPMHA PacCMaTPMBAEMOTI'O 1-T'0 M IpelleCTBYRIETO

i i-1
eMy ydacTka NOyTu, M;
q;,q,, - UHTEHCUBHOCTU JABIKEHMs JIIOACKOIO IOTOKAa [0 PAacCMaTpuBacMoOMy I-My H

MPEIIECTBYIOLEMY y4acTKaM IMyTH, M/MUH. (MHTEHCUBHOCTb JABM)KEHHUS JIFOJICKOTO MOTOKAa Ha
NEepBOM yYacTKe IMyTH (, ompezemnsercs mo tadmuue [12.1 mo 3navenuto D,, yctanoBieHHOMY

no ¢popmyne (112 q,,q,, q, D,.3)).
(B pen. IIpukaza MUC P® ot 12.12.2011 N 749)

Ecim 3HaueHue g , onpeznejyseMoe rno odopwumyse (I12.4), wMeHble WU PaBHO
i
q , TO BpeMsa IOBUXEHUS [0 ydJacTKy oyt t , MMH., PaBHO:
max i
1
i
t = -- (I12.5)
i v
i
IIpy 9TOM 3BHAUEHMA (J 7 M/MMH., cjienyeT IIPVMHMMATBb PAaBHBIMUA

max



16,5 - A5 TOPU30HTANIBHBIX ITYTEH;
19,6 - st ABEPHBIX TPOEMOB;
16,0 - 1i1s IECTHHILI BHA3,

11,0 - nyist neCTHULIBI BBEPX.
Ecim 3HaueHuMe ( , oOlpenejieHHoe 1o oGopMmyse (I12.4), 6oJybme g , TO
i max

HLIMPVHY OeJibTa OJaHHOTI'O ydacTKa IIyTr CcjenyeT yBeJiMdMBaTb Ha TaKOoe 3HaudeHUue,

i
IpM KOTOPOM COOJI0OaeTCs yCJIOBME :

q <= g (I12..6)
i max

Ecmu 3nauenne (;, ompenenenHoe mo ¢opmyne (I12.7), Gonpme q,, , TO IIUPHHY O,
JAHHOTO Y4acTKa IYTH CJIEIyeT YBEJIMUMBATh HAa TaKOE 3HaU€HUE, YTOObI COOII0AANOCh YCIOBHE
(I12.6). Ilpm HEeBO3MOKHOCTH BbIMoHEHUsI YycioBus ([12.6) MHTEHCHMBHOCTP U CKOPOCTH
JBUYKEHHUS JIFOJICKOTO MTOTOKA MO Y4acTKYy 1 onpeesstoT rno tadmaune [12.1 npu 3navennu D = 0,9
u Oonee. [lpm s3ToM cremyer yduThIBaTH BpEMsl 3aJEpKKH JIBKEHHUS JIIOEH U3-3a
00pa3oBaBIIEroCs MX CKOIUICHUS B COOTBETCTBHH C IPHIOKEHUEM (|, ., O,N 5 K Hacrosmen

Meronuxe.
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

Taonua I12.1

NHTEHCUBHOCTB ¥ CKOPOCTH JBUKEHUS
JIFOJICKOTO TIOTOKA Ha Pa3HbIX y4acTKax IyTeH 3BaKyaluu
B 3aBHUCHMOCTH OT INIOTHOCTH

[TnoT- I'opusoHTaNBHBIN JIBepHOi1 JlecTHna BHU3 JlectHuna BBEpx
HOCTb MyTh MpOEM,
MOTOKA | CKO- WHTEHCUB- |HWHTEH- CKO- WHTECH- CKOpPOCTh | MHHTEHCHUBHOCTb
D, poCTh | HOCTH (, CHBHOCTbh poCTh | CUBHOCTH |V, q, M/MUH.
M2/M2 vV, M/MWH q, M/MUH vV, q, M/MMUH.

M/MMUH. M/MMH. |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 u 15 13,5 8,5 8 7,2 11 9,9
6osee

HpI/IMGLIaHI/IG - THTCHCUBHOCTH ABHUXCHUS B )IBepHOM npoeMe HpI/I IINIOTHOCTH IIOTOKA
0,9 u 6osee, paBHas 8,5 M/MUH., yCTAHOBJICHA VISl IBEPHOTO MPOEMa IIIMPUHON

1,6 M u Oouiee, a IpH IBEPHOM MIPOEME MEHBIIEH UPUHBI UHTEHCUBHOCTD JBUXKEHUS
CIIeIyeT ompenensaTh mo Gopmyne q = 2,5 + 3,75 x nenbTa.

Puc. T12.1. CnustHue Mr0ACKUX OTOKOB (HE MIPUBOIUTCS)



Ipy CcaMgHMM B Hadajle 1-T'0 ydacTKa IOBYX UM 0oJjiee JIOICKMX IIOTOKOB (puc.

[12.1) MHTEHCUBHOCTL IOBMXEHMSI J , M/MUH., PACCUUTHBAKT 1O bopMmyJie:
i
SUM g X OeJsibTa
i-1 i-1
q = ——————————————————— , (I12.7)
i mernbTa
i
roe q — VMHTEHCMVMBHOCTB IOBUMXEHMSA JIIOOCKMUX IIOTOKOB, CJIMBaAKIMXCHd B Haudalle
i-1
i-ro yuacrtka, M/MUH.;
oeJibTa - mmpMHa YYaCTKOB IIYyTM CJIMAHMA, M,
i-1
oespTa - WIMPMHA PacCMaTPMBAEMOT'O ydacCTKa IIyTH, M.
i
Ecin 3HaueHMe (J , omnpenejieHHOe IO QopwMmyJie (12.7), ©Goreme g , TO
i max

LIMPVHY »OeJibTa JaHHOT'O ydYacCTKa IIyTUu CljlienyeT YyBeJIMuYMBATb Ha TaKoe SHa4YeHue,
i

yTOOE COBJI0Oasiocs ycJyoBue ([I2.6). B mToM ciydae BpeMs OBWXEHMS [10 y4aCcTKy 1

onpemeyignT o dopmyse (II2.5).

[Tpunoxenue N 3
K myHKTy 10 Meronuku

MATEMATHUYECKAS MOJEJIb .
NHAVBUAY AJIBHO-ITOTOYHOTI'O ABVKEHMA JITOAEN U3 3AAHUA

(B pen. IIpukaza MUC P® ot 12.12.2011 N 749)

PacueTHoe Bpems sBaKyalluy JIXOJEH W3 3JaHUS YCTAHABIMBAETCS [0 BPEMEHU BBIXOJA U3
HETO MOCIIEIHETO YEIOBEKA.

Ilepen HavamoM MOIENMPOBAHUS IPOLECCA DBAKyallUH 3aacTCs CXeMa 3BaKyallMOHHBIX
IIyTel B 31aHMU. Bce 2BakyallMOHHBIE IyTH MOJAPA3JEIAIOTCS Ha HBAKYAlMOHHBIC YYacTKU
JUIMHOM a ¥ wmupuHOW b. [lnMHa M muMpuHA KaXIOro ydacTka IyTH 3BaKyaluu s
MIPOEKTUPYEMBIX 3JaHUM MPUHUMAIOTCS IO IPOEKTY, a JJIs MOCTPOEHHBIX - MO (PaKTHUECKOMY
MOJIOKEHHUIO. JUIMHA IIyTH MO JECTHUYHBIM MaplliaM MU3MepseTCs Mo JUIMHe Mapma. /[nuHa nmytu
B JBEPHOM IIpOeMe IPUHUMAETCs pPAaBHOW HYJI0. OBaKyallHOHHBIE YYacTKU MOTYT OBITh

TOPU30HTAJIbHBIE U HAKJIOHHBIE (JIECTHUIIA BHU3, JIECTHULIA BBEPX U MAHIYC).
B3a rabapuTH YeJIOBEKAa B IJlaHe MNPMHMMAaeTCs B3JIJIMIC C pasMepamm ocen 0,5 M

(mpmHa uyeJioBeka B medax) u 0,25 M (ToJjmmHa YejyioBeKa) . 3amamnTcsa KOOPIMHATH

KaXxIOoTo UeJIOBekKa X ~— PACCTOSHME OT LEeHTpPpa BJJIMICA IO KOHIA 3BaKyallMOHHOTO
i

ydJyacTka, Ha KOTOPOM OH Haxomurcsa (puc. MO3.1).

(B pen. Illpukaza MUC PO or 12.12.2011 N 749)
KOOpHMHaTH KaXIogoI1ro geJioBeKa X B HAUAaJIbLHBEIM MOMEHT BpPEMEHM 3aJaKnTCHd B
i
COOTBETCTBMM CO CXEMOM PaCCTaHOBKM JIOIOEM B IoOMelleHMAX (paboume MecTa, MecTa

oJis  3puUTesiel, CIaJIbHEe MecTa M T.II.). B cilyyae OTCYTCTBUS TaKUX HOAHHEBIX,
HallpmMep OJIda MarasrMHOB, BEICTABOYHBIX 3aJIOB M OpyIroe, IOOIIYyCKaeTCda pas3MelaTb
Jonen PaBHOMEPHO 1o BCEN nJjomwany IOoMelleHMs C Yy4eTOM PaCCTaHOBKU

TEXHOJIOTMYECKOI'O O@OpyHOBaHMH.
Koopaunara kaxJ1oro yenoBeka B MOMEHT BPEMEHH t onpezenseTcs no Gopmyie:



x (t) = x (t - OenpTa t) - V (t) x JesepTa t, M, (I13.1)

i i i
roe x (t - HeybpTa t) - kooOpIMHATAa 1-T0 UeJIOBEKa B Ipeneaymmm MOMEHT
i
BPEMeHU, M;
V (t) - CKOpOCTb 1i-T0 uejioBekKa B MOMEHT BpeMeHu t, M/c;
i
HenbpTa t - NPOMEXyTOK BpPEMEeHM, C.

Puc. T13.1. KoopaunaTHas cxema pa3MemieHus JTIOACH
Ha IyTSAX 9BaKyaluu (HE MPUBOAUTCS)

CkopocThe 1i-T0 yejyioBeka V (t) B MOMEHT BpPeMeHMu T omnpeneysgeTcs o Tabjauie
i
[I2.1 npuioxeHmsa 2 K MeToIMKe B 3aBUCUMMOCTM OT JIOKAJIbHOM IIJIOTHOCTM IIOTOKa, B
KOTOPOM OH IOBumxeTcsda, D (t) m Tuna »BakyalUMOHHOI'O ydacTKa.

i
JlokasibHasg TMJOTHOCTBL D (t) BEIUMCJIISAETCS [0 TIpyIlIe, cocToAmem U3 n
i
yeJjioBek, 1o dopwmyJe:
D (t) = (n(t) - 1) x £/ (b x Henevra x), M2/M2, (I13.2)

IZIE N - KOJIMYECTBO JIIOJIEH B IPYIIIE, YEIOBEK;

f - cpennss muoniaab rOPU30HTAIILHONM MPOEKIINH YEJIOBEKa, M2;
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

b - mupuHa ’BaKyallMOHHOTO y4acTKa, M;

HGJ'IBTa X - pa3HOCTb KOOPAUHAT IMOCJICAHET0 U IICPBOr0 YC€JIOBCKA B I'PYIIIIC, M.

Ecaim B MOMEHT BpeMeHM T KoopIOMHATa UdeJioBeka X (t), onpenesieHHasd IO

1

bopmyiie (I13.1), cTaHeT OTPMUATEJILHOM - 5TO OBHAYAeT, YTO UE&JIOBEeK IOCTUT
TPaHMLBE TeKylero 5BaKyalMOHHOTO ydyacTKa M IOOJKEH I[epelTH Ha CJenyoumi
3BaKyalLMOHHEM yd4acCTOK.

B 9TOM CJIy4da€ KOOpAWHATa 3TOT0 4YCJIOBCKa Ha CICAYIOIIEM 35BAKYAllMOHHOM YYacCTKC
OMMpCACIIACTCA:

x (t) = [x (£t - dt) -V (t) xdt] +a -1, M, (I13.3)
i i i 3 Jj
roe x (t - dt) - kxoopmmMHaTa 1-T0 UeJjioBeKa B NPelbBOylMy MOMEHT BPEMEHU
i
Ha (Jj-1) »BakKkyalUMOHHOM ydYacTKe, M;
V (t) - cxopocTer 1i-T70 uyejsyioBeka Ha (j-1)-oM »BakKyalMOHHOM YydacCTKe B
i
MOMEHT BpeMeHu t, M/c;
a - IJMHa J-T0 ®BAaKyallMOHHOT'O ydacTKa, M;
J
1 - koopmmMHaTa MecTa CIMSaHusS Jj-T0 ¥ (j-1)-T0 »BaKyalLUMOHHHEX YYaCTKOB
J

- paccTosHMe OT Hauajla J-I'0 2BaKyalMOHHOTO ydacTka IO MecTa CJIMSHMUSA ero C
(j-1) -BIM P»BakKyalUMOHHBIM YYaCTKOM, M.
KomnuecTBO J0OeN, MNEPEXOnAmMX C OIHOT'O SBAKYALUMOHHOT'O ydyacCTKa Ha IPpyIou
B eIOMHMUIY BPEMeHM, OIpeleligseTCcs IIPOINYyCKHOM CHOCOOHOCTBI BEIXOHA C ydacTKa
Q (t):
J

Q (t) = gq (t) x ¢ x dt / (f x 60), uemn., (I13.4)



roe g (t) - MHTEHCUMBHOCTBL IOBWXEHMS Ha BHXOIE C J-T'0 3BaKyallMOHHOTO

ydJyacTka B MOMEHT BpeMeHu t, M/MMUH. ;

C - WMPMHAa BHXOIAa C J-T'0 ®BaKyalMOHHOI'O ydacTKa, M;

J

dt - mpoMexXyTOK BpEMEHH, C;

f - cpenHsis TUIOIIAb TOPU3OHTATIBLHON MPOSKIINH YeJI0BEKa, M2.

VHTEHCUMBHOCTBL IBMXEHMs Ha BEXOIE C J-TI'0O ®BaKyalMOHHOI'O ydacTka g (t) B

J
MOMEHT BPEMeHM T omnpenejyiseTcs B 3aBUCKUMMOCTM OT IIJIOTHOCTM JIOACKOT'O IIOTOKa Ha
oTOM ydyacTke Dv (t).
]
[IJIOTHOCTH JIOICKOT'O IIOTOKa Ha J-OM 3BakKyallMOHHOM ydyacTke Dv (t) B MOMEHT
]

BpeMeHU t omnpenensgercs 1o dopMmyJie:

Dv (t) = (N x £f xdt) / (a x b ), M2/M2, (I13.5)
] J J J
roe N - 4UuMCJIO JIOOEM Ha J-OM 3BakKyallMOHHOM ydyacCTKe, uYell.;
J
f - cpemHss myomalb TOPM3OHTAJIBHOM IPOEKLMUM YeJioBeKa, M2;
a - ImnJMHa Jj-T'0 ®BAaKyalMOHHOT'O ydacCTKa, M;
J
b - mmpmHa Jj-T0 3BaKyalMOHHOT'O ydacCTKa, M;
J
dt - npoMexyTOK BpeMeHM, C.
B MOMeHT BpeMeHM T omopenejudgeTcsa KOJMUECTBO JIOOEM M C OTPHULATEJIbHBEMU
koopIMHaTaMu x (t), omnpemejieHHBEIMM IO dopmyJie (13.1) . Ecam 3HaueHMe m <=

i
Q (t), TO BCe m UYeJIOBEK IepexXOoIAT Ha CJey MM 2BakKyalMOHHEN YJaCTOK UM UX
J
KOOPIMHATH OIPeneJIgioTCsa B COOTBETCTBUM C bopwmyson (I13.3). Ecam 3HaueHMe m >
Q (t), TO KONIMUECTBO UYeJIOBEK, PaBHOe 3HaueHMIO Q (L), nepexomMT Ha CJeIyolmni
J J
SBaKyaLH/[OHHbH;[ ydacTOoOK 171 nx KOOp,J:U/IHa’I‘bI OHpeHeHHIOTCF[ B COOTBEeTCTBUA C
bopmysion  (I13.3), a KOJIMUECTBO UEJIOBEK, PaBHOe 3HaueHMoO (m - Q (t)), He
J
nepexonouT Ha crenyommun 2BaKyalLMOHHEM Yy4acTOK (ocTarmTCcsa Ha IJaHHOM
OBaKyalMOHHOM Y4YacCTKe) ¥  ¥X KOoOpIOMHaATaM IIpUCBaMBATCA 3HadeHusa x (t) =
i
k x 0,25 + 0,25,

rae k - Homep psja, B KOTOPOM OyAyT HAaXOJIWUThCA JIIOAU (MAaKCUMaJIbHO BO3MOXHOE
KOJIMYECTBO 4YEJIOBEK B OJHOM psiy COOKy Apyr OT Jpyra A KaXAO0ro 3BaKyallHOHHOTO
ydacTKa OIpeAessieTcss Nepe] HadaloM pacueToB). Takum oOpa3oM, BO3HHMKAET CKOIJIEHUE

Jroiei Inepea BHIXOJAO0M € 53BaAKYalUOHHOI'O y4acCTKa.

Ha puc. TI3.2 uzobpaxeHna OyioK-cxeMa OINpeAeseHHUs] pacueTHOTO BPEMEHHU 3BaKyalluu

JIIONEN U3 3JaHus.

Ha ocHoBaHuM 3aJaHHBIX HayalbHbIX YCJIOBHH (HA4aJbHBIX KOOPAMHAT JIIOJEH,
[apaMeTPOB IBAKYALIMOHHBIX YYaCTKOB) ONPEAEISIOTCS MJIOTHOCTH JIFOJCKUX ITOTOKOB Ha MYTSIX
9BaKyallil M MPOIYCKHbIE CIIOCOOHOCTH BBIXOJOB C 3BaKyallMOHHBIX ydacTkoB. [lanee, B
MOMEHT BpeMmeHH t = t + dt, onpenensiercst Hannuue ODII Ha myTax sBakyanuu. B 3aBucumoctu
OT 3TOro BBIOMpPAETCS HANpPABJICHUWE ABM)KEHMSI Ka)KJIOTO YEJIOBEKa M BBIYUCIIAETCS HOBas
KOOpJIMHATa KaXkIOoro 4enoseka. Ilociie 3TOro CHOBa ONPENENAIOTCA IUIOTHOCTH JIOACKHX
MIOTOKOB Ha IYTSAX 3BaKyallud M IPOIYCKHbIE CIIOCOOHOCTH BBIXOJOB. 3aTéM BHOBb JaeTcs
npupamieHie no BpeMeHu dt U onmpenensitoTcsl HOBblE KOOPAMHATHI JIOACH C y4eTOM HaJudus
O®II Ha myrsx 3BaKyallud B 3TOT MOMEHT BpemeHH. llocie 3Troro mporecc HOBTOpPSIETCS.

Pacuetsr mpoBosATCS 10 TEX TOP, MTOKA BCE JIFOJIM HE OYIyT SBAKyHUPOBAHBI U3 3JaHUS.



BBOI MCXOIOHBIX IOAaHHBIX

\/

OnpegnesieHVe HadaJlbHEIX KOOPIOMHAT JIOIOEMN

\/

OnpenesyieHMe [IapaMeTPOB SBAaKYyalLMOHHBIX y4acCTKOB (IIyTen)

\/

OnpeneneHme BPEMEHNM HauajJla SBakKyallMM KaXIOoI'O 4YeJIOBEKa

\/

OnpenesieHMe IJIOTHOCTEM JIONCKMX IMOTOKOB Ha SBAKYALMOHHBIX ydyacTKax

\/

OnpenejyieHMe MNPOIYCKHOM CIHOCOOHOCTHM IIPOEMOB

\/

BelBOn Ha mneuyaThb XapaKTepMCTMK IIpolecCcCa SBakKyaluunum

\/

[lepexon K CJIeOyoIEMY MOMEHTY BPEMEHU

\/

OnpeneneHme HallpaBJIEHMA IOBUMXEHMVA KaXIOI'O UYeJIOBEeKa

\/

OnpenesyieHye IJIOTHOCTM JIOOCKOT'O IIOTOKAa Iepel KaXIbM YeJIOBEKOM
(paccTogHMe 1O MOyWeI'O BIepenu dYeJioBeKa)

\/

OnpeneneHme CKOpPOCTHM IOBMXEHMA KaXIOI'O UeJIOBEeKa

\/

OnpeneneHme KOOPIOMHATEL KaXOgoI'o dYeJIOBEeKa




OBakKyaluusa He 3aBepleHa SBakyaluusd BabBeplleHa

\/

OKOHUaHMe pacueTa

Puc. I13.2. biiok-cxemMa onpeziesieHus: pacCyeTHOrO BpEMEHU
ABAKYyallUH JIFOAEH U3 3[JaHUs

[Tpunoxenue N 4
K myHKTy 10 Meronuku

NMHUTALIMOHHO-CTOXACTUYECKAA MOAEJIb
JABWXXEHNW A JIIOACKUX [IOTOKOB

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

MHOXeCcTBO JIOIeu, OOHOBPEMEHHO MIOYyLMX B OHOHOM HalpaBJIEHMM IO OOWMM
ydJacTkaM 0OyTu, o060pasylT JIOOCKOM I[IOTOK. YdUYacTKaMM QOPMUPOBAHMUSA JIOIOCKUX
IIOTOKOB B I[IOMEIEHMAX CJlenyeT IIPUMHMMATBh NOPOXOIE Mexny obopynoBaHMeM. s
IOCJIeoyK X YYaCTKOB 9SBAaKYAUMOHHBEIX [IyTeM OHM NPEeOCTAaBJISAIT COOOM INepBUUHBIE

VCTOUYHMKM JIOOCKMUX [IOTOKOB. Pacnpegnenenne N JeJIOBEK Ha ydacTKax
i
bopMMpPOBaHMA, MMELIMX UWMPMHY b ¥ IOJIMHY 1l , ODpmHMMaeTCcsa PAaBHOMEPHBIM.
i i
[looTOMy B HaUYaJIbHEIM MOMEHT t Ha KaXIOM DJJIeMeHTapHOoM ydacTke JemnsTa 1 ,
0 i
t0
3aHMMaeMOM IIOTOKOM, IIJIOTHOCTB IOTOka D ompemejsigeTcsa oo QopMmyJie:
i
t0 t0
D =N / b x Hesnepra 1 , ues./mM2 (rm4.1)
i i i i

[Ipy DaJjibHeMWeM IOBWXEHUM JIOOCKMX IIOTOKOB M3 IIEePBUUHBIX MCTOUHMKOB I10
obmmM ydacTKaM OYyTM [OPOMCXOIUT MX CamdaHme. ObpasyeTcsa obumM NOTOK, YacTU
KOTOPOT'O MMEKT PpPas3jIMUHyld I[IJJIOTHOCTE. [IpoMCXOOMT BHPABHMBAHME IIJIOTHOCTEMN
Pa3JIMUHEIX YacTey JIOOCKOITO IIOoTOoka — ero nepebdpopmmpoBaHue. ClienyeT y4dUTHEBATH,
4TO er0o TI'OJIOBHAd 4YacTb, MMellasa nepen coboM CBOOONHEIM IIyTh, pacTekaeTcd -
JIIOOM CTPEeMATCHa MIAOTKM CBOOOIHO HpM IMJIOTHOCTM D . 3a mHTepBaJ BpeMeHUu JeybTa t

0
4acThb JIoOer [IepexolIuT C D2TUX DBJIEMeHTAaPHBIX Yy4acTKOB Ha [NocJjenyouye u
IPOUCXOOUT M3MEHEHMEe COCTOSHMSA JIOIOCKOTO [IOTOKa, €I'0 IOBMXEHME.
CKOPOCTBL IOBWXEHMS JIOOCKOTO IIOTOKa IIpPM IJIOTHOCTM D Ha 1-oM oTpeske
i
ydacTka OyTu k-ro BuIa cljlegyeT CUMTAaTh CJydaMHOM BeJIMUMHOM V , uMewuemn

UMCJIOBEIE XaAPaKTEPUCTUKMA
MaTeMaTH4eCKOe OXHuIaHue (CpeiHee 3HAaUCHHE)

v =V x (1 —-a x1InD /D ) X m npu D > D ,
D, k 0,k k i 0,k i 0,k



\Y =V npu D <= D ; (T14.2)

CpC€AHCC KBAAPATUIHOC OTKIIOHCHUEC

curMma (V ) = curma (V ) x (1 —a x1InD /D ), (T14.3)
D, k 0,k k i 0,k

roe V n curMma (V ) - MaTeMaTUdeCKOe OXMIaHMe CKOPOCTM CBOOOIHOTO
0,k 0,k
OBMXXEHMS JiogeM B IIOTOKe (mpm D <= D ) M ee cCcpenmHee KBaIpaTUUHOE
i 0,k
OTKJIOHEHMEe, M/MUH.;
D - I[OpeneJylbHOe 3HaudYeHMe IIJIOTHOCTM JIOOCKOT'O I[IOTOKa, OO IOOCTIXKEHUSI
0,k
KOTOPOT'O BO3MOXHO CBOOONHOE IBMXEHMEe Jiomel o k-My BUAOY NOYTU (IIJJIOTHOCTL He
BJIMSAET Ha CKOPOCTb IOBWXEHMA JIOOEN) ;

a -  KO®0bMUMeHT amanTaluMy Jiooey K M3MEeHEHMAM I[IJIOTHOCTM IIOTOKa IIpU
k
OBVXEHMM IO K-My BUIY OIYTHU;
D - 3HAUeHMe IIJIOTHOCTM JIOIACKOI'O IIOTOKa Ha 1-O0M OoTpe3ke (DenmpTa 1)
i
yyacTka NyTy WMPWHOM b , ues./M2;
i
m - KO20OMUMEeHT BJIMAHMA IIpoeMa.

3HaueHus IEPEUUCIICHHbIX TApaMETPOB ClieAyeT MpUHUMATh 1o Tabnune [14.1.

Taonura [14.1

Bun nyTtu, k \ , curma (V ), D a m
0,k 0,k 0,k k
M/MUH . M/MUH . yes. /M2
T'OPMBOHTAJIbHEIM 100 5 0,51 0,295 1

B 3IaHuMn

T'OpPMBOHTAJIbHEM 100 5 0,70 0,407 1
BHEe 3IaHug

[lpoeMm <*> 100 5 0,65 0,295 1,25 - 0,05D,
npu D >= 5

JlecTHMLIA BHUSB 80 5 0,89 0,400 1
JlecTHMIla BBEpPX 50 5 0,67 0,305 1
<*> Jlpu D = 9 wem/m2 s3Hayenums q,=V,-D,, onpenemsiorca 1o Qopmyie

qi :10(295+3975b]), M/MUH.
(caocka B pen. [Ipukaza MUC PO ot 12.12.2011 N 749)

t0 t0
Ipu J0OOM BO3MOXHOM 3HadeHuM V JIooM B kKoJimuecTBe N, HaxonsammMecs B
i
MOMEHT t Ha 1-OM ©DJIEMEHTAPHOM YydacCTKe, IBUITAKTCHA IO HEMY M HauMHAT
0
IepexonuTh Ha IocJenymoumy ydacTok (i+l) (pmc. I4.1). Ha ydyacTok 1 B CBOKO

ouepenb IIepPexXOomouT YacThb JIoOey C Hpelunymero (i-1) »JeMeHTapHOT'O ydacTKa U



”3 MCTOUHMUKA J.

[lo mnpowmecTBuM BpeMeHM JenbTa t K MOMeHTy t =t + JlesnbTa t TOJBKO
I 0
t0
yacThk Jiomem N C yyacTka 1 ycrneeTr TIepeuTu Ha ydacTok (i+l). K sToMmy
i,i+1
t0
MOMEHTY BpeMeHu u3 N Jomer, OBBIIMX Ha ydacTKe 1 B MOMEHT t , ocTaHeTcd
i 0
t0 t0
(N - N ) Joner. VIX  UMCJIO IIOIIOJIHSAEeTCS 3a CueT JIoIel, YCIeBIMX 3a
i i,i+1
t0
3TOT MHTEPBAJI BPEMEHM IIepeuTM Ha Hero C NOpelpnylero ydacrtka — N u  us3
i-1,1
t0
UcTouHmMka N . Torma mnJOTHOCTBL IIOTOKA Ha YydyacTke 1 B MoMeHT t Oymer
J,1 1
paBHa:
tl t0 t0 t0 t0
D = (N - N + N + N ) / b x Ienbra 1. (14.4)
i i i,i+1 i-1,1 3,1 i

CxopoCThb IOBUXEHMVS Jiomel, OoKalaBIMXCS Ha ydacTke 1 B MOMEeHT t ,
1

ompeneJsigeTcsa o0 QopMmyJie:

tl t
v =V (1l - a x1lInD /D ). (I14.5)
i 0,k k i 0,k

Puc. I14.1. I3MeHeHnst COCTOSAHUS IOTOKA B IIOCIIEN0BATEIbHEBIE
MOMEHTBI BpEMEHHU (HE MPUBOJAUTCS)

Cne,uyeT YUUTBIBATh, YTO USMCHCHUC INIOTHOCTH ITIOTOKA HAa KAXXJIOM Y4AaCTKE B PA3JIMYHBIC
MOMEHTBI BPEMEHHU OTpa)KaeT Ipolecc nepeopMUpPOBaHUs Pa3IMYHBIX YacTed MOTOKa, U Kak
YaCTHBIN Cllydai, IIPOLECC pACTEKaHUs IOTOKaA.

N3menenne IIJIOTHOCTHU II0OTOKa Ha KaXXa10M nu3 OJICMCHTAPHBIX Y4aCTKOB B
IMOCJICAOBATCIIBHBIC MOMCHTBI BPEMCHHU 3aBUCUT OT KOJMYCCTBA J'IIO}ICI\/II, NEPEXOaAIIUX YCPE3
IpaHUIIB Y4aCTKOB. B 001em cirydae KOJMYECTBO JIFOJCH, ePEXOIAIINX 32 HHTEPBAI BPEMEHHU
JlenbTa t ¢ ydacTka 1 Ha TOCJIENYIONIMNA y4acToK i+1, cocTaBiseT:

Nii, =D"-bV,, -At. (I14.6)
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

CxopocTb nepexoma V yepes TIPaHMUE CMEeXHHX SJIEMEHTAPHHX YyJaCTKOB
nep
crenyeT NPMHMMATL, PYKOBOLCTBYSCH cjemyouyMmyu GopMysaMim :

t0 t0
v , ecom D <= D npu max V x D =g
i i+1 Di, k max
v =<
nep t0 t0
\Y% , ecau D > D npu max V x D =g . (I14.7)
i+1 i+1 Di, k max
CrenyeT ydYMTHBATbL, YTO B TOT MOMEHT BpeMeHM t , KoOIIa IJIOTHOCTHL IOTOKa
n
Ha ydyacTke 1 IJmocTuria MaKCUMaJIbHOM BEJMUMHE, Ha 3TOT Yy4aCTOK He MOXEeT

NPUMTY HM OOMH UYeJIOBEK, HM C IpenuecTByolero ydacTka, HM M3 MCTOYHMKA. B
tn



pesysbTaTe Iepen ydYacTKOM 1 3amepxyBaeTcs COOTBETCTBeHHO JenbTa N "
i-1
tn
IenbTa N Jonger. B crnenyommyi MOMEHT BpeMeHM t YacThb JIOOEeM C ydacTka
J,1 n+1
i nepexomuMT Ha ydYacTOK i+l, MJIOTHOCTBL JIOICKOI'O IIOTOKA HAa HEM YMEHBUIMTCS U
YacThb CKONMBIMXCSH Iepen ero I'PaHMulel JIolei CMOXeT IIepeMTyu Ha Hero. Jossd ux
Yy4YacTus B IIOINOJIHEHMUM JIOABMM ydyacTKa 1 B MOMEHT t onpenensgeTcsa QoOpMyJIONn:
n+1

tn, tn+l tn, tn+l tn,tn+l tn, tn+l tn, tn+l
IeneTa N / IDenbTa N =D x V x b / D X
i-1 b i-1 i-1 i-1 b

Qopmyser ([T4.4) - (II4.8) HIOJHOCTBI OMNMCHEBAT COCTOAHME JIOICKOTO IOTOKa
Ha SJIEMEHTAPHBEIX ydYacCTKax M MUX [epexonbl B IOCJIefOBaTeJIbHEIE MOMEHTE BPEMEHM.
COBOKYINHOCTb 3Ha4YeHUN pacyeTHOT'O BpeMeHM SBakyaluuy, [OJIyYEeHHEIX [Ipu
Pa3JIMYHBIX 3HA4YeHUax V , bopMupyeT sMOMpMUECKOe pachpelejieHMe BepOATHOCTeN
0,k
3HadeHuyt SUM t . I[lo sTOMy pacnpemneyieHMio crenyetT PacCUUTEBATH 3HadYeHure
p
BPEMEeHM 3aBeplleHMs sBaKyaluy, COOTBETCTBylllee BeposaTHOCTU P (t ) = 0,999.
p.3B

v

tn, tn+l

]

x b . (I14.8)

[Ipunoxenne N 5

K nyaktam 10, 11 MeToauku

JAHHBIE

JUIA OITPEJAEJIEHUA PACYETHOI'O BPEMEHU 5BAKYAILIUU

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

1. 3HaueHne BpeMeHH Haualjla 3BaKyaluuu t,,(c) Ui NOMEIeHHs o4ara Ioxapa ciaexyeT

oTpenessiTh o GpopMmyIie:
(B pexn. IIpukaza MUC PD ot 12.12.2011 N 749)

ty, =5+0,01-F,
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

rae F - miomans momemeHus, M2,
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

JUis OoCTalbHBIX IIOMEIICHUH 3HAYCHHE BPEMEHM Hauyala »53BaKyallud tg, cClemayeT

onpenensaTh o tabmure I15.1.
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

Taonura I15.1

KOHTMHI'€HTa JIonen

N Knacc QyHKUMOHAJIBHOM I[IOXapHOWM SHaueHMre BpPEeMeHM Hauala
n/no ONAaCHOCTM 3IaHUNM M XapaKTepMUCTUKA sBakyauum Jonen t

HS

, MMH.

30aHnA,
060pPyIOBAaHHEE

CUCTEeMON
OIIOBEIIEeHUA U
YHpaBJieHUS

30aHMA, He
060pPyDOBaHHEE
CUCTEeMON
OIIOBEIIEeHUA U
YHnpaBJIeHUA




3BaKyaluen Jimonemn 3BaKyaluen
Jonen

I - II (ITIT -V
TUIIa TUIIa

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

2 |T'ocTuHMLE, OOWEeXUTUA, ClaJlbHEeE 3,0 2,0 6,0
KOpIlyca CaHaTOPMEB M IOMOB OTIHIXA
ofmero THuia, KeMIMHI'OB, MOTeJyIel U
nmaHcruoHaToB (®1.2) . XuiabLUsl MOTYT
HaxXOIOUTHLCSA B COCTOSHMM CHa U He
OOCTATOUYHO BHAKOMEI CO CTPYKTYPOM
SBaKYaALMOHHEIX IIYyTeM M BHXOIOB

3 |3maHusa 3PesMIIHEIX Y KYJIbTYPHO- 3,0 1,0 6,0
IPOCBETUTEJILHEIX YUPEXIOeHUM; 3IaHUSI
opraHM3auui O OOCJIYyXMBAHMIO HaCeJIeHUS
(®2, @®3). IloceTuTenM HAXOIOATCH B
foOpCTBRyWIEM COCTOSHUM, HO MOI'YT OHTH
He 3BHAKOMBl CO CTPYKTYPOM
5BakKyalMOHHEX IIyTeM¥ U BEXOIOB

4 |3maHMsa HAYUHBEIX UM O0pasoBaTEJIbHEIX 3,0 1,5 6,0
YUPEXOeHUM, HAayUHBEIX U IPOEKTHEIX
opraHM3alLui, OPIaHOB YyIPaBJIEHUSA
yupexneHuy (®4). IloceTuTenm HaxoOoaTCH
B OOOPCTBYyNIEM COCTOSHUM M XOPOLO
3HAKOMEL CO CTPYKTYPOM 3BaKyalLMOHHEIX
nyTey UM BBIXOHOB

2. IIpyHIMIBI COCTABIEHUS PACUETHON CXEMBI 3BaKyallMH.

Pacuernass cxema »3Bakyaluu TMpeACTaBIseT COOONH OTAEIbHO BBINOJIHEHHYIO, WIH
BO3MOKHO HaHECEHHYIO Ha IIJIaH 3/1aHUs CXEMY, Ha KOTOPOU OTpaKeHbI:

KOJIMYECTBO JIIOJIEM HAa HAYaJIbHBIX y4acTKaxX - MCTOYHHKAX (IIPOXOJbl MEXay pabouuMu
MecTaMu, 000pyJOBaHHEM, PSAAMH Kpecenl U T.11.);

HaIpaBJIEHUE UX JBWKEHUS (MapILIPYThI);

reoMEeTpPHYECKUE MTapaMeTphl yHaCTKOB MyTH (JJIMHA, IIUPUHA) U BUABI YYaCTKOB ITYTH.

Pacuernas cxema sBakyaluu JOJDKHA YYUTHIBaTh CUTYaAlMIO, IPU KOTOPOM XOTsI Obl OAMH
YeJIOBEK HaxOIUTCsl B HauOoJiee yJaJIeHHON OT BbIXOJA U3 3/1aHUS, COOPYKEHHS WU CTPOCHUS
TOYKE.

[yt nBrKeHHs NOAEH M BBIXOJBI BBICOTOW MeHee 1,9 M m mmpunoi menee 0,7 M npu
COCTAaBJICHUU PACUYETHOM CXEMBl DJBAaKyallMd HE YUYWUTHIBAKOTCS, 3a HUCKIIOYEHUEM CIIy4aes,
YCTaHOBJIEHHBIX B HOPMATHUBHBIX JIOKYMEHTaX I10 IOKapHOW O€30MacHOCTH.

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

PaccmoTpeB konM4ecTBO JIOJEH HAa HA4YalbHBIX YYacTKax IIyTH, CIEAYET OIPENEIUTh
HalpaBJICHWE WX JABW)KEHMS. YCTAHOBJIEHBI ClEAyIolMe HaOto/laeMble IpaBHiia BbIOOpa
JIIOJIbMU HampaBiieHus (MaplipyTa) ABHKEHUS IIPU dBaKyaliu:

a) IBUYKEHUE 110 TOMY ITYTH, KOTOPBIM JItOJIU NOTAIH B 3[aHUE;

0) UCKIIOYEHHME IyTEeH IBMIKEHMS, MPOXOJALIUX PSJAOM C 30HOM TOPEHHUs, XOTS JIIOAU
MOT'YT 3BaKyHpOBATHCSl Yepe3 3aAbIMIICHHBIE KOPUIOPBHI;

B) BIIUsIHUE MepcoHaa. B 001IeCTBEHHBIX 3AaHUSIX, KaK IPaBUJIO0, TOCETUTENH MIPHU MOXKape
CIIEIYIOT YKa3aHUsIM IIEPCOHANA, 1aXe €CIIM 3TH YKa3aHUS HE COOTBETCTBYIOT ONITUMAJIbHBIM;

I') IPY 3BaKyalliH C MIEPBOTO 3Ta)a - JBUKEHUE K OTKPHITOMY BBIXOAY HAPYXKY U3 3aHUS;

1) CIIO’KHasl JIOTMCTUYECKash 3aBUCHUMOCTb, ONMCHIBAIOIIAs BBIOOp BBIXOJA C JTaxka
3purtenbHOTO 3aia (puc. [15.5);



€) MIpH IPOYMX PABHBIX YCIOBHSAX - ABIDKEHHE K OJIMKAUIIIEMy BBIXOY.

Kpome Toro, mMeromuecst JaHHBIE MMOKA3bIBAIOT, YTO (aKTOPOM BBHIOOpA HAIpPaBIICHUS
MOJKET OBITh MECTO MapKOBKH JIMYHOTO aBTOMOOWIIS, MECTO BCTPEYM YJICHOB CEMbH W T.II.
OmnpeneneHne MUPUHBI YTH BBI3BIBACT 3aTPyIHEHHE TOJBKO MPH BBIXOJIE JIOJEH HA y4acTOK
"HeorpaHMYEHHON" MIMpPUHBI, HanpuMep B BecTuOwb. B Takom ciyuae mupuna notoka (b)
3aBUCHT OT KosinyectBa Jitojeit (N) u aunsl (1) yuactka: b=4 M npu N <100 yen. u1 <=6 m; b
=6 M - B OCTJIbHBIX CITydasiX.

CornacHO JaHHBIM HATYPHBIX HAONIOJCHUH YCTAHOBIICHO, YTO MOBOPOTHI ITyTH HE BIUSIOT
Ha TTapaMeTphl IBIKEHHUS JTFOJICKOTO MTOTOKA.

Omnpenenenue TMHBL (BIOJb OCH ITyTH) OTIMYACTCS Ul TOPU3OHTAIBHBIX W HAKIOHHBIX
nyreil. K HaKIOHHBIM TyTSIM OTHOCSTCS JIECTHUIBI M maHaycbl. CBoOOomHas mupuHa b
HAKJIOHHOTO ITYTH, Hal[PUMEP JIECTHUYHOTO MapIlia, IPUHUMAETCSI B CBETY: OT NEPHUII IO CTEHEI.
Jlnnna HakioHHOro iyt L (puc. I15.1) npuHumaercs 1o HICTUHHOMY €r0 3HaY€HHI0. DTaKHbIE U
MEXIyITKHBIC TUIOIIAIKN B LENSAX YIPOIIEHUS W OOJEerdeHus BBIYMCICHHUN, YYUTBHIBAas HUX
HeOOoJIbIIE pa3Mephbl M MEHBIIYIO CIIOKHOCTD JIBUKCHHS 110 HUM B CPaBHEHUU C JICCTHHYHBIMU
MapIamHu, JOITyCKaeTCsl OTHECTH K HAKIIOHHBIM MyTsiM. Torja cpenHsis JyTHHA HAKIIOHHOTO ITYTH
B IIpe/ieNIax OJTHOTO 3TaXka, C y4e€TOM JIBIKEHHS IO IJIOIIAKaM, COCTaBUT:

IOJI OByXMapleBeIX JIeCTHMUL L = ——-——-————— ,
cos aJbda

rae L' - ropuszoHTanpHas npoekuus JUIMHbI HAKIIOHHOTO MYTH, M;

asb(a - yroJl HaKJIOHa K FTOPU30HTY;

HE JIOIyCcKasl CEpbe3HON MOTPEIIHOCTH, JJIMHY MyTH MO JBYXMapIIeBOM JIECTHUIE MOKHO
IIPUHUMATH PaBHOM ero yrpoeHHo# Beicote H, T.e. L =3 - H;

OJIs TpexXMapleBhlX JIeCTHUL L = ———-—-————— + —————— + L" + 4 x Db.
cos anbda cos anboda

Puc. I15.1. PacueTHas nnvHa myTH MO JICCTHUIIE:
a - IByXMapiieBas JECTHHIA; O - TpexMapIieBas JISCTHUIIA
(He mpuBOAUTCS)

[langycel, ecnu WX HAKIOH He3HauuTedeH (MeHblie 1:8), MOXKHO OTHOCUTH K
TOPU3OHTAIIBHBIM TyTAM, MpU 00Jiee 3HAYUTEIbHBIX HAKJIOHAaX - K JiecTHUlaM. [{nmuHa
HAKJIOHHOTO ITyTH TaK)XE OMPEAEISIETCA 10 €ro OCH.

[Iytm nBwxeHuss B mpedenax 37aHUS OOBIYHO TIEPECEKAIOTCS IBEPHBIMHU IMPOEMaMU,
JEKOPATUBHBIMHU TOPTaJlaMU, HMEIOT CYKEHUA 3a CYET pPa3JIMYHbIX APXUTEKTYPHBIX WU
TEXHOJIOTMYECKUX AJIEMEHTOB, BBICTYNAIOIIMX M3 IUIOCKOCTH OTrpakJAeHUH. Takue MecTHbIe
CY)KEHHsI HE3aBHCHMMO OT WX XapaKTepa B JAJbHEHIIIEM Ha3bIBAIOTCSA MPOEMaMM IIUPUHOM b.
Jnuua nytu L B mpoemMe MOKET HE YYUTHIBAThCS, €Clii OHAa He mpeBbimaet 0,7 M, T.e. IJIUHBI
OJHOTO IIara, B IPOTUBHOM CJIy4ae JBH)KEHUE B MPOEME CIEAYET pacCMaTpPUBaTh KaK ABUKCHUE
Ha CaMOCTOSITEJIbHOM PAaCUYE€THOM YYaCTKE TOPHU30HTAJIBLHOIO MYTH.

JlecTHUYHBIE KJIETKU SIBISIOTCS IIEHTPAMH TATOTCHHS JIFOJACKUX IMMOTOKOB (ISl TEPBOTO
9Taka - BBIXOJBI HAPYXKY), Ha BXOJIC B KOTOPHIC 3aKAaHYMBACTCSA BTOPOW ITall HBAKyallUH.
[TosTOMy pacueTHbIE CXEMBI MEJIeCO00Pa3HO COCTABIIATH Ml KaXKJOW YacTH dTaxa, Mo KOTOpPOil
JIIOJTA IBAKYHUPYIOTCS Ye€pe3 MPeTyCMOTPEHHYIO ISl HUX JICCTHUUHYIO KIJIETKY (BBIXOJ HAPYXKY).
Ha puc. T15.2 npuBeneH npuMep COCTaBICHHS PACUYETHOM CXEMBI 3BaKyallMu JIIOACH MO 4acTh
ATa)ka JI0 BXOJa B JJECTHUYHYIO KJIETKY.

Puc. I15.2. IlpuMep COCTAaBJIEHUS PACUETHOM CXEMHl SBaKyalUU
JIOOEeM IO 4YacTM STaxa OO BXOIa B JIECTHMUHY KIJIETKY:



N - xonmuecTBO JneM; b - mmpmHa; 1 - OJauHA;
b - mmpmHa npoema (He NPMBOIUTCH)
0

B 3purtenbHBIX 3a1ax ¢ MOCTOSIHHBIMM MECTaMHM ISl IOCETUTENEH pacipeesieHre Joaen
10 HAIIPaBJICHUAM JBUKEHHUs K 3BaKyal[MOHHBIM BBIXOJIaM MOKa3aHo Ha puc. [15.3 n [15.4.

Puc. T15.3. MapmpyTtu3zanusi ABUKEHUS JTIOJICKAX TOTOKOB
IIPU 3BAKYyalluU U3 3pUTENbHBIX 3aJI0B C OOKOBBIMHU (IIPOJAOIHHBIMU)
MpOX0/iaMu (HE MPUBOIUTCS)

Puc. T15.4. MapmpyTtu3zanusi ABUKEHUS JTIOJICKAX TOTOKOB
IIPY DBAKYallUN U3 3PUTENBHBIX 3aJI0B C MONEPEYHBIM IIPOXOJ0M
(He mpuBOAUTCS)

Ecnu B manpHEHIIUM 110U BBRIXOIAT B (o€ WM BECTHOIONb, T.€. Yepe3 MOMEIICHUs, He
OTPAaHUYMBAIOIIME, KaK KOPHUIOP, WIHMPHUHBI JIFOACKOTO IMOTOKA, TO PACHPEIEICHUE JIOJICKUX
MMOTOKOB MEXIY BO3MOHBIMH SBaKyallMOHHBIMHA BBIXOJAMH, KOTJIa OHM HE OJIOKMpPOBAHBI,
MIPOUCXOAUT COTIIACHO 3aKOHOMEPHOCTSM, MPUBEIEHHBIM Ha puc. [15.5, a, 6.

Puc. II5.5, a. Umcio zpuresen
mu BbI@Op BBEIXOIIA HpM SBaKyallll B IIBe JIECTHUMYHEIE
KJIETKM J'H/IGO B IIBe OTKpI:ITI:Ie JIECTHMLIE MJIM B IBA BBIXOIIA

13 3paHma: N - oflee KOJIMUECTBO 3BaKyMPYRUMXCH;

N - 4KMCJO 3BAKYyUPYRIMXCH dYepes OJIVMKHMUI BEIXOLN;
1

N - uKMCJO 3BaAKyUPYRUMXCH dYepes OaJIbHUM BBIXOI;
2

1l - mnuHa nyTtu no OJIWXHEeI'o BHIXOHa; 1 — OJMHA
1 2

0yTM 0O IaJIbHET'O BEIXOIA (He NPUBOIOUTCH)

Puc. II5.5, 6. Umcio zpuresen,
SBAKYUPYRIMXCHA IO OTKPBEITOM JiecTHHMLe: N - ofumee
KOJIMUECTRBO »BBaKyMpyoUMxcsa; N - UMCIIO 3BaKyUPYRUMXCS

1
10 OTKPHITOM JiecTHMUe; 1 - OJMHa OYyTU OO OTKPHTOMN
1
JecTHMUE; 1 - OJIMHa OYyTM OO BBIXOHNA HA JIECTHUUYHYIO
2
KJIETKY (He NPUBOOUTCH)

3. Ilpy OgHOpPOIHOM cOCTaBe JIIOJCKOIO IMOTOKAa Irpynn MoOmwibHOcTH M2, M3 u M4
3HaueHus BennuuH D, V u q cienyer npuHUMAaTh B COOTBETCTBUU € JaHHBIMU Tadiuubl [15.2.

Taonura I15.2



PacueTrHple 3HaUEHUS MapaMeTpoB JUIs TPy MOOMIbHOCTH M2 - M4

I'pynna | Bux nytu

MoOmiIb- |D, TOPU3OHTAIBHBIA | JIGCTHUIA BHU3 JIECTHHI[A MaHyC BHU3 MaHIyC BBEPX

HOCTHU M2/M2 BBEPX

Vv, qs Vv, qs Vv, q Vv, qs Vv, q,
M/MHH. |M2/M M/MHH. |M2/M M/MHH. |M2/M M/MHH. |M2/M M/MHH. |M2/
X MHUH. X MHUH. X MHUH. X MHUH. X MUH.

M2 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 10,25
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 14,50 25,00 (2,50
0,2 26,05 5,21 26,22 5,24 16,78 3,36 41,91 8,38 21,98 (4,40
0,3 21,97 6,59 22,01 6,60 13,96 4,19 33,92 10,18 18,09 |[5,43
0,4 19,08 7,63 19,03 7,61 11,96 [4,78 28,25 11,30 15,32 |6,13
0,5 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 13,18 6,59
0,6 15,01 9,01 14,82 8,89 9,14 5,48 20,26 12,16 11,43 6,86
0,7 13,46 9,42 13,22 9,25 8,07 5,65 17,22 12,05 9,95 6,97
0,8 12,12 9,69 11,83 9,47 7,14 5,71 14,59 11,67 8,67 6,94
0,9 10,93 9,84 10,61 9,55 6,32 5,68 12,27 11,04 7,54 6,79

M3 0,01 70,00 0,70 20,00 0,20 25,00 0,25 105,00 |[1,05 55,00 [0,55
0,05 |70,00 3,50 20,00 1,00 25,00 1,25 105,00 |[5,25 55,00 [2,75
0,1 70,00 7,00 20,00 2,00 25,00 2,50 105,00 [10,50 55,00 5,50
0,1 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 6,02 12,62 6,31 43,39 [21,69 23,06 11,53
0,6 26,59 15,95 10,38 6,23 11,04 6,62 35,42 |21,25 18,59 11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 (20,08 14,81 10,37
0,8 19,54 15,63 7,77 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 14,99 6,70 6,03 7,52 6,77 17,71 15,94 8,64 7,78

M4 0,01 60,00 0,60 - - - - 115,00 |1,15 40,00 (0,40




0,05 160,00 ]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 [14,29 54,98 27,49 19,77 19,89
0,6 24,20 [ 14,52 46,09 27,65 16,71 10,03
0,7 20,50 [14,35 38,57 127,00 14,12 19,88
0,8 17,30 |13,84 32,06 |25,65 11,88 19,50
0,9 14,47 |13,02 26,32 23,68 9,90 8,91




[Ipumeuanue:

M2 - HeMoIIHbIE JIOAM, MOOWUJIBHOCTh KOTOPBIX CHM)KEHA M3-3a CTapeHusi OpraHu3Ma
(MHBaNMIBl MO CTApPOCTH); WHBAIUIBI Ha MpOTE3axX; HMHBAIMIBI C HEAOCTAaTKaMHU 3PEHUS,
MOJIb3YIOLIMECS OETI0M TPOCTHIO; JTIOU C CUXUUYECKUMU OTKIOHEHUSIMU;

M3 - uHBaJIWIBI, KCIOJIB3YIOUIUE IPHU JBUKEHUU JOIOJIHUTENbHBIE ONOPbI (KOCTHLIM,
MaJKK);

M4 - uHBanubl, NEpeIBUralOLINEcs] Ha KpEC/Iax-KOJSCKax, MPUBOJAUMBIX B JBUKECHHE

BPY4YHYIO.

4. Ilmomanb TOPU3OHTAIBHON MpOEKIMH uYenoBeka f, M2/den., npuHUMAETCsS B
3aBUCHMOCTH OT COCTaBa JIt0JIeH B MMOTOKE B COOTBETCTBUHU C MIPUBEIACHHBIMHU HIKE IaHHBIMHU.

Puc. I15.6. [1nomaas ropu30HTaIbHON MPOEKIUMY YEIOBEKa:
a) pacuetHas; 0) neiicTBuTeNbHas (HE IPUBOAUTCS)

Pa3mepbl nroznelt M3MEHSIOTCS B 3aBUCUMOCTH OT (DM3MYECKUX JaHHBIX, BO3pacTra u
onexabl. B rabnuuax I15.3, [15.4, I15.5 u Ha pucynke I15.7 npuBoasTcs ycpeaHEHHbIE pa3Mephbl
JIIOJZIEN pa3HOTO BO3pacTa, B PA3JIMYHON OJIEXK/IE U C pa3Iu4HbIM rpy3oM. [Ipu 3Tom nmpuBeneHsl
3HAYEHUS IUIOINATM TOPU3OHTAIBHONW NPOEKUUHU HWHBAIMIOB C HAPYIIEHHEM OIOPHO-
JIBUTATEJILHOTO armapara.

Taomuma I15.3

[momany ropu30HTaIBHON MPOEKIUN B3POCIBIX JHOIEH

Tun oznmexner llmpmHa a, M ToymumHa C, M [Imomwanb TOPMB3OHTAJILHOM
npoexumu, M2/d4edt.

JIeTHa 4 0,406 0,28 0,100
BeCeHHe—-OCeHHIS 0,48 0,30 0,113
3UMHS S 0,50 0,32 0,125

Taonua I15.4

[Inomany ropu30HTAIBHON IPOEKIUH AETEW U IMTOAPOCTKOB

TUn OmexIbl Bo3pacCTHEE TPYIIIIL
MJIAMma g cpenHas crapumas
no 9 jer 10 - 13 gJyer 14 - 16 jer
IOOMAallHAg Oomexia 0,04 0,06 0,08
IOOMalHAs OIOexXOda CO WKOJIbLHOM 0,07 0,10 0,14
CYMKOM
YyIMUYHAg oIexia 0,09 0,13 0,16

Puc. I15.7. Inomaae ropu30HTaIbHON MPOEKIUHU JTOIEH
C pa3JIMYHBIM TPY30M (HE MPUBOIUTCS)

Taomumna I15.5

[Imomaae ropu30HTAIBHON MPOEKIMH JIFOJIEN C OrpaHUYEHHOU



MOOMIILHOCTBIO, M2/4€l.

300POBEE Criensle C nopaxeHMeM OIOPHO-ABMUIATEJIBHOTO allapaTa

Jionu, cJa-—

focmaume , IepelBU— |NepenBu— |NepelBMU- |IepelBU- |TpaHCHIOP-|TpPaHCIOpP-—

C OTpaHU-— rapmyecs |raommecs |raommecs |Traomyecs | TUPYyeMBe | TUPYEMEHEe

YeHUeM yM-— Ges C OOHOM C OByMsS Ha Ha Ha

CTBEHHOM OOIOJIHM— |HOONOJNHM- |IOONOJIHM- |KpecJjax— |HOCUIIKax [kaTankax

nesarTesb-— TeJIbHBIX TEeJIbHOM TEeJIbHEIMM | KOJISCKax

HOCTH oIop ONOPOM ornopamm

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-

OUTCS) BOIONTCS) BOIONTCS) BOIOVTCS) BOIOVTCS) BOIOMTCSH) BOIOMTCSH) BOIOMTCSH)

cxeMma cxeMma cxeMma cxeMma cxeMma cxeMa cxeMa cxeMa

(He nmpmuBo- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu-

OUTCS) BOIOVTCS) BOIOVTCS) BOIOVTCS) BOIOVTCS) BOIOMUTCSH) BOIOMUTCSH) BOIOMUTCSH)

a = 0,28 a =0,72|a = 0,40(a = 0,50|a = 0,50|la = 0,80|b = 0,50(b = 0,75
1 2 3 4 5 1 2

c = 0,46 c =0,82|c =0,75|c = 0,65|c =0,90(c = 1,20le = 2,10|le = 2,10
1 2 3 4 5 1 2

f =20,10 f=20,40 |f =0,25 |f =0,20 |[£f=0,30 |[f=20,9 |f=1,05 |f =1,58

4. Bpema 3anepxku t OBWKEeHMS Ha YydacTke 1 m3-3a ofpasoBaBIEroCs
3
CKOMNJIEHMA JIoAel Ha TIpaHulle C HocjeAylmyM ydacTkoM (i+l) omnpepmenseTcsa no
bopmyTie:

1 1
t=Nx f x (——m—————=——==—-—- - —————— ), (I15.1)
q x b g xb
npu D=0, 9 i+l i i
roe N - KOJNIMUECTBO JIOIENM, Uel.;
f - mJomanbs TOPMBOHTAJNBHOM MNPOEKLUMM, M;
q - MHTEHCMBHOCTBL IBWXEHMs uepes ydacTok i+l mpm njorHocTr 0,9
npu D=0, 9
n Bojiee, M/MMH.;
b - mMpMHa ydyacTka, M, [IPM BXOXIEHMM Ha KOTOPEW 00pas0oBasioChb
i+l
CKOIJIEHME JHomelt;
q - MHTEHCMBHOCTb IOBMXEHMsS Ha ydacTKe 1, M/MUH.;
i+l
b - mmprHa OpedUeCTBYOIEro ydacTka 1, M.
i
BpeMs CymecTBOBaHMS CKOMJEHMS t Ha ydJacTke 1 omnpegesnsercsa no QopMmyse:
CcK
N x f
t = e . (T15. 2)
CK q x b
npu D=0, 9 i+l

PacueTHOe BpeMs 5BakyaluuM IO yY4acTKy 1, B KOHLE KOTOPOI'O Ha I'pPaHulle C
Y4aCTKOM (1+1) 0oBpasoBaJIOCh CKOIJIEHME JIoOeM, PaBHO BPEMEHM CYIEeCTBOBaHMUA
CKOIIJIEHU S t . PacueTHOe BpeMs 5BaKyaluuy IO YyYacTKy 1 »omyckaeTcs

CK
onpenesyaTh [0 Qopmyse:

t =--4+t . (I15. 3)



[Tpunoxenue N 6
K yHKTY 12 Meroauku

TIOPSIJIOK
[IPOBEJIEHUS PACYETA U MATEMATUYECKUE MOJIEJIN JULS OIIPEAEJIEHUA
BPEMEHU BJIOKMPOBAHIS ITYTEN DBAKYALINM OITACHBIMU
®AKTOPAMU MTOKAPA

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)
I. Ilopsimok mpoBeneHus pacyeTa

[IpousBoauTcs 3KCHEPTHBIM BBIOOP CIEHApUs WM CLIEHApUEB IOXapa, MPU KOTOPBIX
0KUJAIOTCS] HAUXyIIINE OCIEACTBUS I HaXOAIIUXCS B 3JaHUH JIFOJEH.

dopMmynHpoBKa CLIEHApHs pa3BUTHs M0XKapa BKIIOYAET B ce€0sl CIIEAYIOLIUE 3Tallbl:

BBIOOpP MecCTa HaxOXIEHMsI IEpBOHAYAJIBHOIO ouara Io)kapa W 3aKOHOMEpPHOCTEH ero
pa3BUTHUS;

3aJlaHle pacyeTHOW oOmactu (BBIOOp paccMaTpMBaeMOM TPH pacyeTe CHUCTEMBI
MOMEILEHUH, OMNpEENICHUE YUYUTHIBAEMBIX IIPU pacueTe IEMEHTOB BHYTPEHHEW CTPYKTYpbI
MOMEILIEHUH, 3aJaHUE COCTOSIHUS ITPOEMOB);

3a/IaHHE MMapaMEeTPOB OKPYXKAIOLIEH Cpeabl U HAa4YAJIbHBIX 3HAYEHUH MapaMeTpOB BHYTPH
TTOMEIIICHU .

Br16op MecTa HaxoXkAeHUs oyara rno)kapa MpOU3BOJUTCS SKCIEPTHBIM myTeM. [Ipu sTom
YUUTBHIBAETCSl KOJIMYECTBO TOPIOYEH HAarpy3ku, €€ CBOMCTBA M PACIOJIOKEHUE, BEPOSTHOCTh
BO3HHMKHOBEHHUS I0’Kapa, BO3MOXHAs JMHAMUKA €0 pa3BUTHS, PACIIOJIIOKEHHE YBAKYyal[MOHHbIX
ITyTE€N U BBIXOJOB.

Haubonee yacto npu pacueTax paccMaTpUBaIOTCsS TPU OCHOBHBIX BUJA Pa3BUTHS MOXKapa:
KpPYroBO€  paclpoCTpaHEHHWE ToXKapa IO TBEPAOW TOproYed  Harpyske, JMHEHHOE
pacnpocTpaHeHue IMo)kapa I0 TBEpPAOW Troprouel Harpyske, HEyCTaHOBHUBIIEECS TOpEHHUE
TOpPIOYEH KUJIKOCTH.

CKOpoOCTb BBITOpaHHUs JUIsl 3TUX CIydaeB onpezaesnsercs GopMyaamMu:

2 2
ncu X oM X v X t - »Ojg KpyI'OBOI'O PAaCHIPOCTPAaHEHMS [oXapa
ya
ncu X 2 X Vv X t X b - Oja JIMHEMHOTO paclHpocTpaHeHus noxapa (I16.1)
ya
ncu = <
/t
ncm x F x /--- - IJsa HeyCTaHOBMBIIETOCs ropenus I'K,
va / t
\/ cr
Toe Icu - yIeJibHas CKOPOCTbL BHIOPaHMA (IOJIS XMIKOCTEM yCTAaHOBMBIAACH),

YR



KT/ (

c X M2);

V - CKOPOCTBL PAaCHpPOCTpaHeHMus I[JlaMeHMu, M/C;

b - mmprHa [DOJIOCHE T'OpIOYEel HaTpPy3KM, M;

t - BpeMsa CTabuams3auuy TOPeHMsa IOpKYel XMIKOCTM, C;
CT

F - nynomwans ouara mnoxapa, M2.

C yuerom pasnmena Il pgaHHOTO TPHIIOKEHUS BBIOMpPAETCS METOJ MOJICIUPOBAHUS,
dbopMmynupyercss MareMarudeckas MOJENb, COOTBETCTBYIOUIAs JaHHOMY CLEHapHuio, u
MIPOM3BOJIUTCS MOJIEIMPOBAHUE JWHAMUKU pa3BUTHA Mokapa. Ha OCHOBaHMM IOJTy4EHHBIX
pE3yJIbTaTOB PACCUUTHIBACTCS BpPEMsl JOCTHIKEHMSI KaXKJbIM M3 OINAacHBIX (DaKTOpOB IMoxKapa
IIpesielbHO JOMYCTUMOIO 3HAUEHUS Ha MyTAX 3BaKyaluH.

Kputnueckoe Bpems o KaxxJIoMy U3 ONAaCHBIX (JaKTOPOB I0Kapa ONpeAesieTcs] KaKk BpeMs
JNOCTHXKEHHUSI 3TUM (DaKTOpOM MpEesbHO JOMYyCTUMOIO 3HAUEHMsS Ha IyTAX HSBaKyallud Ha
BeIcOTE 1,7 M OT 1I0J1A.

[IpenenbHO [ONMYCTUMBIE 3HAYEHHS 10 KaXJIOMY U3 OINAcHBIX (PaKTOpOB MOXkKapa
COCTaBJISIIOT:

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

10 TIOBBINIEHHOH TemmiepaType - 70 °C;

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

10 TEIJIOBOMY MOTOKY - 1400 B1/m2;

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

0 MOTEPE BUAUMOCTH - 20 M ([J1s1 Citydast, Korja 06a ropu30HTaIbHBIX JIMHEWHBIX pa3Mepa
nomelneHus Menblie 20 M, IpeesibHO JIOMYCTUMOE PAacCTOSIHUE 10 MOTePe BUAUMOCTH CIIELyeT
MIPUHUMATh PaBHBIM HauOOJIbIIEMY TOPU30HTAIBLHOMY JIUHEHHOMY pa3Mepy);

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

10 IOHKEHHOMY COJIep KaHuio kuciopoaa - 0,226 kr/m3;
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

[0 KaXJIOMY M3 TOKCHYHBIX ra3000pa3HbIXx HpoaykroB ropenus (CO2 - 0,11 kr/m3;
CO-1,16-10" xr/m3; HCL—23-10"° xr/m3).

(B pen. [Ipukaza MUC PO ot 12.12.2011 N 749)

HeobOxomuMo oOTMETHUTh, YTO TMpPU HCIHOJb30BAaHUU IIOJIEBOM MOJEIU OIpE/eIeHNe
KPUTHYECKOTO BPEMEHHM HMEET CYIIECTBEHHbIE OCOOCHHOCTH, CBSI3aHHBIE C TEM, UTO
KPUTHYECKOE 3HAYEHUE B PA3IUYHBIX TOUKAX IMOMEIICHUS JOCTUTAETCsl HE OJTHOBpEeMEHHO. [
MOMEIEHUH C COM3MEPUMBIMM TOPHU3OHTAIBHBIMU  pa3MepaMH KPUTHYECKOE Bpems
onpezensercs Kak MaKCUMaJIbHO€ U3 KPUTUYECKUX BPEMEH JUIsl 3BAKYallMOHHBIX BBIXOJIOB U3

JAHHOTO TTOMENICHUS (BpeMsi OJIOKMPOBAHMSI TIOCIICTHETO BBIXO/1A).
OnpenensgeTcsa BpeMsa OJOKMpPOBaHuA t

61
0
n.B. T T.T. 2 T.II
t = min <t , £, t , L, t >, (116 . 2)
o [ Kp Kp Kp Kp Kp J

II. Knaccudukamus u 061acTs IpUMEHEHUS METOJIOB
MaTeMaTHYE€CKOTO MOJICTMPOBAHUS TTOKapa

JUis omnucaHust TEpMOra3oJMHAMUYECKUX [1apaMeTpoB IMoXapa MPUMEHSIOTCS TpH
OCHOBHBIX TPYNIbl ACTEPMUHUCTHUECKUX MOJEJCH: HWHTerpaibHble, 30HHBIE (30HAJbHBIE) U
II0JICBBIE.

Bb160p KOHKpeTHON MOJENnu pacueTa BpeMEHU OJOKHPOBAHUS IMyTEH ABaKyallMH CIIETyeT
OCYILIECTBIIATh UCXO/S U3 CIEIYIOIUX IPENOCHIIOK:

WHTETPAJIbHBIA METO/:



JUId 3JIJaHUM, COJEepXallMX pa3BUTYI0 CHUCTEMY IOMELIEHUH Majioro obobeMa NpoCTOM
reoMeTpUuecKoi KOHPUTypaluu;

JUI TIOMEILIEHUH, I XapaKTepHbIN pa3Mep oyara moxkapa COM3MEPUM C XapaKTepHbIMU
pa3MepamMu TOMEIIEHHUS] U pa3Mepbl IMOMEIIEHUs COU3MEPUMBI MEXIy co00il (IHHEHHbIe
pa3Mephl MOMEILEHUs OTINYAIOTCS HE OoJiee ueM B 5 pa3);

JUIs TPEJBAapUTEIbHBIX PAacueToOB C LENbI0 BBIABIECHUS HauboJiee OMAcHOro CLEHapus
oXapa;

30HHBIN (30HAJIBbHBIN) METO:

JUIs TIOMELIEHUM M CHUCTEeM IOMEIIEHUN MPOCTON TIeoMeTpUyYecKoil KOoH(Urypauuu,
JUHEIHbIE pa3Mepbl KOTOPBIX COU3ZMEPUMBI MEXAY co00il (JIMHEWHbIE pa3Mepbl MOMEIICHUS
oTiIMYaroTCcsl He Oosee 4yeM B 5 pa3), Korja pa3Mep oyara Io)kapa CYIIECTBEHHO MEHbILE
pa3MepoB MOMEIIECHHUS;

Ui pabo4MX 30H, PACIOJIOKEHHBIX HAa Pa3HbIX YPOBHSX B Ipeneiax OJHOIO MOMEIIEHUS
(HAKJTOHHBIN 3PUTENILHBIN 3aJ1 KHHOTEATpa, aHTPECOJIH U T.11.);

IIOJIEBOM METO:

JUId TIOMEIIEHUHM CIIOKHOM TeoMeTpudecKol KOH(Urypanuu, a Takke MNOMEUIEHHH C
OOJIBIIMM KOJIMYECTBOM BHYTPEHHUX Iperpaj (aTpuyMbl ¢ CUCTEMOM rajgepeil 1 MpUMBbIKAIOLIUX
KOPHUIOPOB, MHOTO(QYHKIMOHAJIbHBIE LIEHTPHl CO CIIO)KHOW CHCTEMON BEpTUKAJIbHBIX U
TOPU30HTAJIBHBIX CBS3EH U T.11.);

JUIs TIOMEUIEHUH, B KOTOPBIX OJMH M3 T'€OMETPUUYECKHUX pPa3MEpOB ropasio OoJblie
(MeHbI1I€) OCTaNbHBIX (TOHHEIH, 3aKPbIThIE aBTOCTOSHKH 0O0JIBIION IIJIOIIAU U T.]1.);

JUIs MHBIX CJlydaeB, Korja NPUMEHHUMOCTb WIA HHMOPMATUBHOCTh 30HHBIX U
MHTErpajbHbIX MOJIENEH BBI3BIBAET COMHEHHME (YHHMKAJIbHBIE COOPY)KEHHMSI, paclpoCTpaHEHUE
noskapa 1o ¢acaay 3/1aHus, HEOOX0AUMOCTh yyeTa paboThl CUCTEM IMPOTUBOIOKAPHOW 3aIMTHI,
CHOCOOHBIX KaUeCTBEHHO U3MEHUTh KapTUHY 0Xkapa, 1 T.11.).

[Ipn uCHOJIB30BaHWM MHTErPAJbHOM M 30HHOM MOJENEH /I INOMEUICHWS, OIUH U3
JIMHENHBIX pa3MepOB KOTOPOro 0oJjiee ueM B IATh pa3 MPEBHIIIAET XOTS Obl OJIMH U3 JBYX JAPYTUX
JUHEHHBIX pa3MepoB, HEOOXOIMMO 3TO TMOMEILIEHHE NENUTh Ha YYacTKU, pa3Mepbl KOTOPBIX
COM3MEPUMBI MEXJIy CcO0OH, M paccMaTpuBaTh YYacCTKH KaK OTIEJIbHbIE IMOMELICHHUS,
cooOIaroluecs MpoeMaMu, oAb KOTOPBIX PaBHA IUIOIIAIM CEYEHMs Ha IPaHULE YYaCTKOB.
Hcnonb3oBaHue aHaIOTMYHOM NPOLEAyphl B Cllydae, KOra Ba JMHEHHBIX pa3Mepa MpPEeBbIIIaloT
TpeTuit 6oJiee 4em B 5 pas, HE IOTMYCKAETCsl.

[II. UaTerpanpHas MmaTeMaTH4YeCcKas MOJIENb pacueTa ra3000MeHa
B 31aHUH, HpI/I n0>1<ape

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

Jlis pacuera pacnpoCTpaHEHUsT NIPOAYKTOB TOpPEHHUS MO 3JaHHI0 COCTAaBJISIOTCS H
pelIaTcs ypaBHEHUs al’pallid, TEIUIO- U MaccOoOOMEHa Kak Uil KaXJIOro IOMEIICHHs B
OTJIEBHOCTH, TaK U JUISl BCETO 3/1aHUS B LIEJIOM.

VYpaBHeHMs] JBUKEHHS, CBA3BIBAIOIIME 3HAUEHUS IE€pPENajoB JABJICHUN Ha MpoemMax C
pacxo/iaMy razoB 4epe3 MPOeMbl, UMEIOT BU/I:

G, =sign(AP,)-&-F-\[2-p-|AP |, (116.3)

rae G, - pacxoJi ra3oB 4epes IpoeM MeXIy ABYMSI (J-M H i-M) CMEKHBIMH TIOMCIICHUSMH,

Kr/c;

¢ - koadpounueHT pacxona npoema (& =0,8 g 3aKkpbIThIX IpoeMoB U & =0,64 g
OTKPBITHIX);

F - momane ceuenus npoema, M2;



p - IUIOTHOCTB T'a30B, MIPOXOISIINX Yepe3 IpoeM, Kr/M3;
AP

Ji

HarnpasiieHune (3HaK) pacxo/ia ONpeaessieTCs 3HaKOM PasHOCTH AaBJCHUH AP, .

- CpeIHUH Tiepenas MOJHBIX JaBICHUN MEXIY J-M U 1-M nioMelieHuem, [la.

B 3aBHCHMOCTH OT 3TOTO IJIOTHOCTH P HOPHUHUMACT PA3JIMYHBIC 3HAYCHUS.

3HaK pacxojia ra3oB (BXOISIIMN B IOMEIICHHE pacXoj CUUTAETCS IOJOXKUTEIbHBIM,
BBIXO/ISIIINN - OTPULIATEIBHBIM) U 3HAUEHUE P 3aBUCST OT 3HAKa Nepernaja 1aBIeHH:

—Lp=p;, mpu AP <0

sign(AP),p= , (116.4)

+L,p=p,,ipu AP >0

JUis mpoTHO3MPOBaHMs NapaMETPOB MPOAYKTOB IOpeHUs (TeMIepaTypbl, KOHIIEHTpALHii
TOKCUYHBIX KOMIIOHEHTOB IPOJYKTOB TOPEHHUS) B IOMEIICHHUSX MHOTO3TaXXHOrO 3JaHMs Ha
JTa)kax, PACIOJOXKEHHBIX BBIIIE JTa)a, HAa KOTOPOM MOXET BO3HUKHYTh IOXap,
paccMaTpuBaOTCs MPOILECCH PACIPOCTPAaHEHUS MIPOAYKTOB FOPEHUs B BEPTHKAIbHBIX KaHalax
(JiecTHUYHBIE KJIETKH, IIaXThl TU(TOB, BEHTKAHAJBI U T.I1.).

BepTukanbHyo MaxTy MO BBICOTE pa3/eisilOT Ha 30HbI, KOTOPbIE MPEACTABISAIOT Y3JIbl B
TUIPaBIMYECKON cxeMe 3/1aHusl. 30Ha 0 BBICOTE MOKET OXBAThIBATh HECKOJIBKO 3Ta)el 34aHMUsL.
B stoMm ciyuae pacxos raza Mexay 30HaMH MOYKHO BBIPa3UTh (GOPMYIION BUIA:

A
G=22 (116.5)
S
|
rjae Szm - XapaKTepUCTUKA THJIPaBIMYECKOTO COINPOTUBIICHUS Ha T'paHUIIC
.g.p. .

30H;

F - mnomanas nonepeyHoro ce4eHus MaxThl;

k - koaddunuenT (nomyckaercst npuHuMaTh paBHbIM 0,05 c2/M);

g=9,81 m/c2 - yckopenne cBOOOTHOTO TaICHHS;

Ap - mepenaj IaBJICHUN MEXIY y3JIaMH.

31aHMe TPEACTABISAIOT B BHUAEC THUIPABIUYCCKONW CXEMBI, Y3JIbI KOTOPOM MOJEITHUPYIOT
MMOMEIIEHHUs, a CBSI3HM - MYTH JBWIKEHUS MPOJYKTOB TOpeHHsS M Bo3ayxa. Kaxkmoe momernieHue
3MaHMsI ONMHUCHIBAETCS CHCTEMOW YpaBHEHMM, COCTOSINEH M3 YypaBHEHHsS OajlaHca MAaccChl,
YpaBHEHUs COXpAaHEHHWsS HSHEPTUM W YypPaBHEHHsS OCHOBHOTO Ta30BoTo 3akoHa (MenpeneeBa-
Kiaiimepona).

VYpaBHeHue OanaHca Macchl BbIpaxaeTcs: (popmysoi:

d(p;-V,)/dt=y+Y G, —> G, (16.6)
k i

rIe Vj - 00bEM MOMEIIEHHS, M3;

t - Bpems, C;

z G, - cymma pacxoJI0B, BXOJSIIIMX B OMEIICHHE, KI/C;
k

ZGi - CyMMa pacxo/I0B, BEIXOAIINX U3 TTIOMEIICHHS, KI/C;

1

- CKOPOCTb BBIFOpaHUs OKAapHON Harpy3kH, Kr/c.
VYpaBHEHHE COXpAaHEHUS SHEPTUU BbIpaxaeTcst POpMYIIOii:



d(C,p; V,-T))/dt=C,- > (T,-G,)-C, T,->.G,+Q, -Q, . (I16.7)
k i

rae C,, C, - yaenbHas n30xopHast n u306apHas temnoeMkoctH, KIbx/(kr-K);
T;, T, - Temnepatypbl ra3os B i-M H j-M nomeuenusx, K;
Q[ - KOIMUYEeCTBO TEIIIa, BHIAEIIEMOTO B IIOMELICHUH IIPU TOPeHNH, KBT;

Q, - TEIIOBOH MOTOK, MOIJIONIAEMbIH KOHCTPYKLHUSAMM U M3Iy4aeMblil uepe3 MpOEeMBl,
KBT.
Jlst moMereHust oyara rnoskapa senumunaa Q. ompezensercs o popmyie:

O, :(U'QH+1)Wa

rae n - KO3 UIHUEHT NOJTHOTHI TOPEHUS;

O, - Hu3Aas TemIoTa cropaHus, KJDK/Kr;

I'=c, -T - sHranenus rasuQpuIUPOBAHHON roproYeii Harpys3ku, KJDK/Kr;
C, - yJCIbHas TEIUIOEMKOCTb IIPOAYKTOB Nuposu3a, kJDx/(kr-K);

T - Temneparypa npoykToB nuposusa, K.
Jst octanbHbIx oMemeHnid Q. =0.
Koadduument noaHOTH ropeHus n onpenensercs no Gopmyse:

zXox,k .Gk
n=n, K+(1_K)k\v—L’ (H68)

ox

rae 1, - Ko3(QpQUIUEHT MOJHOTHI TOPEHHs B PEKUME IOXKapa, PEryaupyeMOM Ioprodei
Harpy3Kkoi, ornpenensieMblid GopMyoii:

X

7, =0,63+0,2- X, +1500- X° (I16.9)

Koadpunuent K paccunurtsiaercs no popmyse:

B

XUXI’IZ XUX"’I
K=|Z2m | exp| B+ 1-22m ||, (116.10)
X X

ox,0 0x,0

2

X
re B=| ——2% :
X oo —0,01
X or0 - HAYAIbHAS KOHLUCHTpANKMs KUCIOPOJa B IOMEIICHUH OYara roxapa, KI/KT;
X or,m ~ TEKYIIAs KOHIEHTPANMS KUCIOPOJa B IOMEIICHUH O4ara I1oxapa, KI/KT;
L, - KoJMuecTBO KUCIOPOJa, MOTJIOIIAEMOro IpHU CrOpaHuM | Kr roprodeil HarpyskH,

KT/KT.
VYpasuenue Menneneena-Knaiinepona Beipaxkaercs Gopmymnoii:

R
: iy (M6.11)



rae Pj - IaBJICHHE Ta3a B j-M nmoMeiieHuu, [la;
T, - remneparypa rasa B j-M nomeuienus, K;

R = 8,31 - yauBepcanbHas razosas nocrosinuas, Jx/(mons-K);

M - mousipHas macca rasza, MoJib.

[TapameTpsl ra3za B MOMEIEHUU OIpPENEISIIOTCS U3 ypaBHEHUs OanaHca Macc OTIENbHBIX
KOMIIOHEHTOB IPOJYKTOB TOPEHMsI U KUCIOpOIa U ypaBHEHMs OanaHca ONTUYECKOH IJIOTHOCTH
JbIMA.

VYpaBHeHue OanaHca Macc OTJENIbHBIX KOMIIOHEHTOB IIPOJYKTOB FOPEHUS U KHCI0POAa:

d(XL’j P, .Vj)/dt =y-L, +Z(XL’k 'Gk)_XL,j 'zGi , (I16.12)
k i

rae X XL KOHIEHTpanusi L-ro KOMIOHEHTa MNpPOAYKTOB TOpEHUs B 1-M U j-M
IMOMEIIECHUIX, KI/KT;

L, - xommuecTBO L-ro KOMIIOHEHTa NMPOAYKTOB TOpPEeHUsS (KUCIOPOJa), BBIICISIOMETOCS

Li>

(moroIaoerocs) Npyu CropaHuy 0JHOTO KUJIOTpaMMa MOKapHOW Harpy3Ku, KI/KT.
VYpaBHeHue 6amaHca ONTHYECKOH IUIOTHOCTH JIbIMA:

Vidp, /dt=y-D, +> (m - G.)/p ;- D .G, /p;, (116.13)
k i

rae L, W, - ONTHYEcKas IIIOTHOCTD JbIMa B I-M ¥ j-M nomemenusx, Hm- M

D_ - meiMooOpasyromias CHOCOOHOCTh NOXKapHOH Harpy3ku, Him-M2/kr.

OnTuueckas IUIOTHOCTh JbIMa TPH  OOBIYHBIX YCIOBUSIX CBSI3aHA C PACCTOSHUEM
MpeAeIbHOM BUAUMOCTH B JILIMY (DOPMYITO¥:

1, =2,38/ . (116.14)

st momemienuit 6e3 mcrouHuka teruia cucrema ypaBHeHuit (116.6), (I16.7) u (I16.8)
YIIPOIIAETCS U TPE/ICTABIISCTCS B BHJIE:

G;(1)=sign(AP,(t))-u-F-/2-p, -|AP, ()

Zn: Gij(T) —0
i-1 Pk

, (116.15)

Tae P, :%-[pi +sign(APij)-pi +pj—sign(APij)-pj].

[lepBoe ypaBHEHWE CBS3BIBACT IIEPENaabl JaBICHHA Ha COCIUHSIONIUX ITOMEIICHHUE
mpoeMax ¢ pacxoJIOM Ta3a uepe3 3TH MPOeMBl. BTopoe - BeIpakaeT MOCTOSIHCTBO o0beMa JUis
JaHHOTO TOMeleHus. Takum o0pa3om, Ui BCEro 34aHusi TpeOyeTcss pemarbh CHCTEMY,

COCTOSILYIO M3 (mrc +mBC)-n3(r HEJMHEHHbIX ypaBHeHnd Buaa (I16.12) u n -n, JMHEHHBIX
ypaBHeHuii Buga (I116.13). 3nece m M m_ - COOTBETCTBEHHO YHCIO TOPU3OHTAIBHBIX H
BEPTHKAIBHBIX CBA3CH HA OTaXE; N, - YMCIO Y3JIOB; N, - YMCIIO TAKEM.

Cucrema ypaBHeHUH, BKiItovaronias B ceds ypaBHenus (116.6), (I16.7) mana momemenus
ouara moxapa u (I16.12), (I16.13) nmns ocrtanpHBIX moMemeHuid u ypaBHenue (116.11),



ONMCHIBAIOIIAs TUAPABIMYECKYIO CXEMY 3/IaHMsI, PEIIACTCA YHUCIECHHO METOJIOM HWTEepaluu B
COBOKYITHOCTH C METOJIOM CEKYIIHX.
OcHoBHbIE ypaBHEHUS I ONpPENEICHUs TEMIIEpaTypbl Ta3a U KOHIEHTPAUU MPOJYKTOB
TOPEHHUsI B IOMEIIECHMX 3/1aHMS MIOJYyYEHbl U3 YPABHEHUN COXPAHEHUSI SHEPTUM U MACCHI.
Temneparypa rasza B IOMECILNECHHHM, TJ€ OTCYICTBYET OdYar II0XKapa, OIPEACISAeTCS W3
YpaBHEHHUS TEIUIOBOTO OanaHca, KOTOPOE MOXHO MOJYyYUTh U3 YPABHEHUS COXPAHEHUS YHEPrUU
n.n

(I16.7). ®opmymna st ompeaeseHUs TeMIIepaTyphl ra3a B j-M TOMEIICHUHW 3JaHus B 'n'"-bIid
MOMEHT BpEMEHHU:

n

Z(CPB 'Gk 'Tk)"'Qj

T. = k=1 +
Cve' sz—sz +Cpe'zGi+a*jn 'an+a*jc7 -F,
i=1

jer
k=1 i=1 =

n

Z(CPB 'Gk 'Tk)"'Qj
T [ ., (116.16)

("—])j_ n m m
* *
C.:[2.G.-D.G |+C,.- > G +a*, F, +a*, F
k=1 i=1 i=1

jer
n m m
. — . * . * .
CV«’ sz ZGI +Cpe ZGI ta Jn F'jn ta jer FjCT
k=1

'CXp _ = i=1 i=1 'AT
Cve .pj I/]

rae (), - CyMMa HCTOYHHKOB (CTOKOB) TeIla B o0beME J-TO MOMCLICHHS W TEIUIa,

YXOJAIICTO B OTpaXKAA0IUE KOHCTPYKINH,

T(x)-T,(v)

oy
T T (-,

- IPUBEJCHHBIN KO3()PUIMEHT TEII00TIauH;

T, - HadanbHas TeMneparypa B IOMELICHUH;
F

jer

Koaddumuent termnootnaun «¢ MOXKeT OBITh pacCYUTaH O SMIIUPUUYECKON hopmyIie:

- IUIOTI/Ih TIOBEPXHOCTH OTPAXKIAIOIINX KOHCTPYKIIMH B j-M MTOMEIIICHHH.

4,07-3|T -T, mpu T, <60 °C
o= . (116.17)
11,63-exp| 0,0023-(T, - T,)]| mpuT, >60 °C

KoHuenTpauus oOTIenbHBIX KOMIIOHEHTOB Ta30BbIX CMeECel B IOMEIIEHUAX 3/JaHud
BBIYMCIISIETCS] U3 ypaBHEHUs OanaHca Macchl jaHHOro kommnoneHTa (116.12). Konnenrpanus L-ro
KOMIIOHEHTA MPOJYKTOB TOPEHUS B j-M MOMELIEHUH B "n'"-blil MOMEHT BpPEMEHU OIPEIEIIIeTCs

YPAaBHEHUEM:

=
=
=



OnTuueckas KOHIIGHTpalWs JbIMa B TIOMEIICHUSIX OMpeaeNsieTcss U3 OaJlaHCoBOTrO
ypaBHenus (116.19). HarypanbHblii moka3zarens ocinabieHus Cpeasl B j-OM MOMEIICHUH B "n'"-bIid
MOMEHT BPEMEHH OTIPEICISACTCS YPABHEHUEM

n n

Z(Hk'Gk) Z(Hk'Gk) ZGk
Moy ==+ By~ |"XP| — - v
sz ZGk Pi-Vj

k=1 k=1

At |. (116.19)

AHanmuTHYecKrue COOTHOIICHUS IJIA OIIPEACTICHUA KpI/ITI/I‘IGCKOfI
MMPOAOJIKUTCIIBHOCTH ITOKapa

JUis OAMHOYHOIrO MOMELIEHUS BBICOTOW He Oosiee 6 M, yIOBJIETBOPSIOUIETO YCIOBUSIM
MPUMEHEHHUSI WHTErPAIbHON MOJENH, MPH OTCYTCTBUM CHUCTEM HPOTHBOIOKAPHOM 3allUTHI,
BJIMSIFOIIMX HA PAa3BUTHUE MOXKapa, JOMYCKAETCS ONPEEsTh KPUTHYECKUE BPEMEHA IO KaXIOMY
13 OIMACHBIX (PAaKTOPOB MOXKapa C MOMOIIBI0 AHATTUTUYECKUX COOTHOIIICHUH:

T10 MOBBIIIEHHOW TeMIIepaType

pA
B[22 U 116220
® A (273+t,) 2
110 HOTCpe BUINUMOCTH
-1 ln
o 2B (1. Y In0,05-0-B , (116.21)
® 1A l,-B-D, 7
I10 MOHMKECHHOMY COJACPIKAHHUIO KMCJIOPOda
EApA
B 0,044
2 =¢—-In|1- ’ 116.22
1A | (BL, > (116.22)
20 40,27 |2
v

0 KaXKJIOMY U3 ra3000pa3HbIX TOKCUYHBIX NTPOJIYKTOB FOPEHUs

N4
t = %-ln[l-%} , (116.23)

353-0p -V

(I1-¢)m-Qy
Marepuasia u CBOOOHOTO 00beMa MOMEIIEHUs, KT

rae - pa3MEpHBI KOMIUIEKC, 3aBUCAILIMA OT TEIUIOTHl CropaHusd

t, - HauaJbHasg TeMIlepaTypa Bo31yxa B momemenuu, °C;

N - I0Ka3areib CTENEHU, YUYUTHIBAIOINNA N3MEHEHNE MAcChl BBITOPAIOIIETO0 MaTrepHuaia BO
BpEMEHU;



A - pa3MepHBIII IapameTp, YYUTBHIBAIOIIMI YACIBHYI0 MACCOBYIO CKOPOCTb BBITOpPaHUs
rOpIOYEro MaTepHasia 1 IIomaib moxapa, Kr/c';

Z - 6e3pa3MepHbIN mapaMeTp, YIUTHIBAIOIIUN HepaBHOMEpHOCTh pactupeneneHuss ODII mo
BBICOTE TIOMEILIECHHUS;

Qy, - HE3mIas TemoTa cropanust Marepuana, MJK/kr;

C, - yzenbHas n300apHasi TEIIOEMKOCTH JBIMOBBIX ra3zoB, MJDx/(kr-K) (momyckaercs

MIPUHUMATH PABHOM TEIJIOEMKOCTH Bo3ayxa npu 45 °C);

@ - KOYQPUIMEHT TEIIONOTEPDh (MPUHUMAETCS 110 JaHHBIM CIIPAaBOYHOM JINTEPATYPHI, IPU
OTCYTCTBHMHM JJAHHBIX MOKET ObITh NPUHSAT paBHbIM 0,55);

N - K03QPUIMEHT MOJHOTHI TopeHust (onpezaensercs no Gopmyie [16.1 9);

V - ¢cBOOOIHBIM 00BEM IMOMEIIECHHUS, M3;

a - K03 (HULKEHT OTPAKEHUS IPEIMETOB Ha MYTAX IBaKyalllH;

E - HayasibHas OCBEIIEHHOCTD, JIK;

lnp - IpeaciibHas JaJIbHOCTb BUAUMOCTHU B ABIMY, M,

D_ - meimooOpasyromiast CiocOOHOCTH Topsiiiero Marepuaia, Hmm2/kr;

L - ynenbHbIN BbIXOJ TOKCUYHBIX T'a30B IIPU CrOpaHUM 1 Kr Matepuasa, Kr/Kr;

X - OpenensHO JOIYCTHMOE COJEpKaHHE TOKCHYHOTO Ta3a B TOMEIIEHHH, KI/M™
(Xcoz =0,11 xkr/m3; X = 1,16-107° kr/m3; XL = 23-107° kr/m3);

L, - YACTBHBIA Pacxoj KUCIOPOJA, KI/KT.

Ecau nmox 3HakoM jorapudma moiydaeTcsi OTpHIaTesbHOE 4Yucio, To naHHbid O®DII nHe
MIPEACTABIISIET OMMACHOCTH.
[TapameTp z BEIYUCTAIOT MO hopmyIe:

h h
z=—-exp| ,4-— | npuH<6M, (I16.24
P ) ( )

rae h - BeicoTa paboueit 30HbI, M;
H - BeIcOTa moMerieHus, M.
Omnpenensercs BbicoTa pabovei 30HBbI:

h=h_+1,7-0,5-5, (I16.25)

rae h - BeIcOTa momanky, Ha KOTOPOH HAXOAATCS JIFOAHU, HaJl IOJIOM ITOMEIIEHHUS, M;

O - pa3HOCTH BBICOT TOJIa, PaBHAS HYIIO ITPH TOPH30HTAIIEHOM €0 PaCIOJI0KECHUH, M.

Crnenyer umMeTh B BUAY, YTO HaWOOJBIIEH OMAaCHOCTU MPU IMOXKAPE MOJBEPraroTCs JIOAH,
Haxojsmuecs Ha Oosnee BbICOKOM oTMmerke. [losTtomy, Hampumep, @OpHU OIpeAeTICHUU
HE0OX0IMMOTO BpPEMEHU IBaKyalllH JII0/IeH U3 MapTepa 3pUTEIbHOrO 3ajla ¢ HAKIOHHBIM OJIOM
3HaueHue h crieayeT HaxoIuTh, OPUEHTUPYSICh Ha HamOOJiee BBICOKO DPACIIOJIOKEHHBIE PSIbl
kpecen. [TapameTps! A ¥ n BBIUMCIAIOT TaK:

JUISL CITy4dasi TOPEHUS KUIAKOCTH C YCTAHOBUBILIEHUCS CKOPOCTBIO:

A=y, -Fn=1,

e Y, - yJelIbHas MacCoBas CKOPOCTh BHITOPAHHUS KUIKOCTH, KI/(M2-c);

JUISL CITy4dasi TOPEHUS KUIKOCTH C HEYCTaHOBMBIIIEUCS CKOPOCTHIO:



0,67y -F
A=tV s,

JUISL KpYyroBOTO PacIpoOCTpaHCHUS IOKapa:
A=105y, -V n=3,

rae V - nuHelHas CKOpOCTh pacipOCTpaHEHus TIaMeHH, M/C;

JIIsL BCpTHKaHBHOfI NI FOpI/I30HTaHBHOﬁ IMOBEPXHOCTU T'OPCHHUA B BUAC IIPAMOYIOJIbHHKA,
OJIHa U3 CTOPOH KOTOPOTO YBEIMYMBACTCS B JIBYX HAlpaBJIEHUSAX 3a CUET PACIpPOCTpaHEHUs
IUIaMEeHHU (HampuMep, paclpoCTpaHEHHE OrHS B TOPU30HTAJIbHOM HAIPABIICHUWU [0 3aHaBECy
MOCJIe OXBaTa €ro IIaMEeHEM I10 BCEH BBICOTE):

A=y, -V-bn=2,

rje b - neprneHIuKyaspHbIN K HallPaBJICHUIO IBUKEHUS TJIAMEHU pa3Mep 30Hbl TOPEHHUS, M.
[Ipu orcyrcTBUM cnienuanbHbIX TpeOoBaHui 3HaueHus a U E npuHumarotcst paBHbiMu 0,3 1
50 JIK COOTBETCTBEHHO, a 3HaUCHUE 1rlp =20 M.

IV. Maremarnueckas IByX30HHasl MOJIEJb M0YKapa B 3JaHUU

[Ipn pemeHum 3amad € MCHOJIB30BAHWEM JIBYX30HHOM MOJENIM MOXKap B 3JaHUU
XapaKTepU3yeTCs YCPEIHEHHBIMH IO Macce U 00beMY 3HAYEHUSIMU MapaMeTpPOB 3aJbIMJICHHON
30HBI:

T - Temneparypa cpensl B 3apIMIIEHHON 30HE, K;

MIO - ONITHYECKAs IJIOTHOCTH JAbIMa, Hir/Mm;
X - MaccoBasd KOHLUEHTPaUMAa i-Toro TOKCHUMYHOTI'O InIpogykKTa I'OpeHMA B
i
3ansMIIEHHOM BOHEe, KI/KI';
X - MaccoBas KOHIUEHTpaums KUCJIopoma, KI'/KT;
K
Z - BBICOTA HIKHEHN TPAHUIBI CJIOA IbIMA, M.
B cBow ouepeap nNepedMCIEHHbIE TApaMETpPbl  BBIPAKAIOTCS 4YE€pe3 OCHOBHBIC

WHTETpAJIbHBIC TTapaMEeTPhl 3aIbIMIICHHOM 30HBI C TTIOMOIIBIO CIEAYIONTUX (POpMYII:

T
Q = mHTerpan m x c (T) x dT, (IT6.26)
3 0 P
m m
i K
X = --, X = --, (116 .27)
i m K m
S
MO = ——, (I16.28)
\
b
\Y
m I
po = --, Z =H - --, (116 .29)
\ A



roe m, m - obfmas Macca IOeMa M COOTBETCTBEHHO 1-T'0 TOKCUUYHOT'O MNPOIOYKTa
i
TOPeHMs B BaIbBIMJIEHHOM 30He, KI';

m - MaccCa KMCJIOpOoIa B 3aIbIMJIEHHOM 30HE, KI';
K
Q - BHTaNbNOMA NPONYKTOB I'OPEeHMS B 3aOeMJIIEHHOM 30He, KIX;
3
S - omoTMUeckKoe KOJIMUeCTBO IrMa, Hm x M2;
PO - IUIOTHOCTB IeMa Npu Temneparype T, kr/m3;
V - obbeM 3ampIMJII€HHOM SOHE, M3;
i
H, A - BrICOTA U IMJOmWAanb IIOMEIEHUS, M;
Cc - yHmeJbHad TEJIOEeMKOCThL nemMa, KIx/ (K x ko).
IS

JIlnHaMHKa OCHOBHBIX HMHTETPAJBHBIX MapaMETPOB 3aJbIMJICHHOW 30HBI ONPEIEIAETCS
MHTErPUPOBAHUEM CUCTEMBI CJIETYIOIUX 0aTaHCOBBIX YPaBHEHUM:

oOuieil Macchl KOMIIOHEHTOB 3aJbIMJICHHONH 30HBI C Y4€TOM JIbIMa, BHOCHUMOI'O B 30HY
KOHBEKTHBHOW KOJIOHKOH M JBIMA, YIAJE€MOI0 Yepe3 MPOEMBbI B COCEHUE TOMEILIECHHUS:

dm
--=G -G, (I16.30)
dt K I
roe t - Tekyuwee BpeMmda, C;
G , G - MaACCOBHM pacxon IbMa COOTBETCTBEHHO Uepe3 KOHBEKTUMBHYK KOJIOHKY
K I

M OTKPEITBEIE IIPOEMEI B IIOMEUWEeHWN, KI‘/C,‘
OHTAJIBIIUA KOMIIOHCHTOB SaI[BIMHeHHOﬁ 30HBI € Y4Y€TOM TCILJIa, BHOCHMOI'O B 30HY
KOHBEKTHBHOM KOHOHKOﬁ, TCIJIOOTAAYU B KOHCTPYKIUH U YHOCA JbIMa B ITPOCMBI:

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

roe Q , Q , Q - TerJioBasd MOIHOCTL, COOTBETCTBEHHO BHOCKUMASA B

K I KOH
3aIbIMJIEHHYIO 30HY KOHBEKTMBHOM KOJIOHKOM, YyHaJjigdeMas C OEIMOM depes OTKPHTHE
IpoeMel M TepsaeMas B KOHCTpykKUuM, KBT;

MacCChl KHCJIOpOAa C YUYCTOM IIOTEPh HA OKUCJICHUC IMPOAYKTOB IIMPOJIU3a TOPHOUYUX
BCIICCTB:

dz/l;x = 0,23(G}< _T]'\V'Lox)_xox .Gl'[ ’ (H632)

(B pen. IIpukaza MUC P® ot 12.12.2011 N 749)

1M - [I0JIHOTA CrOpaHMsI FOPIOYEro MaTepuaa, KI/Kr;

(B pen. IIpukaza MUC P® ot 12.12.2011 N 749)
- CKOPOCTh BBIFOpAHUs TOPIOYEro MaTepuaa, Kr/c;

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)
L - morpebneHne Kuciaopoga MpHU CrOPAaHWM EIUHHIBI MAacChl TOPIOYEro Marepuana,

KI'/KT;
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)
ONTUYECKOTO KOJMYECTBA JIbIMa C Y4YETOM JIBIMOOOpa3yrollei CIOCOOHOCTH TOPSILEro
Martepuana:
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)
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(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

rae D, - npiMooOpa3syrolas ciocoOOHOCTh roprouero marepuania, Hi/(m2-kr);

(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)
MAacchl 1-T0 TOKCUYHOTO IPOJAYKTa TOPEHHUSI:

dm
i
-—— =qncm X L - x x G, (ITe.34)
dt i i 11
rme L. - MACCOBBIM BHXOI 1-TI'0 TOKCUUHOT'O MNPOAYKTAa TOPeHMsa, KI'/KID.
i
Macca KOMIIOHEHTOB JOrMa G , BHOCUMBIX B BaIObIMJIIEHHYI 30HY KOHBEKTUBHOM
K
KOJIOHKOM, OlLIeHMBAETCH o} yUyeToM KOJIMUeCcTBa BO3Oyxa, BOBJIEKAEMOTO B
KOHBEKTMBHYIO KOJIOHKY TIIO BCEM €e BECOTe IO HMWKHEM I'PaHMIBl CJIOS OeMa. B
VIHXEHEPHBIX pacueTax pacxon KOMIIOHEHTOB OEIMa dYepes OCEeCHUMMETPUUHYIO
KOHBEKTMBHYIO KOJIOHKY Ha BHICOTE HIMXHEI'O YPOBHSA 3aObBIMJIEHHOM 3O0OHEL Z (B
3aBUCUMOCTU oT TOTO, kakas o06JlacTb KOHBEKTMBHOM KOJIOHKM MM dakesa

NOTPYyXeHa B 3aObIMIIEHHYI 30HY) 3alaeTCs NOJIySMIMPUUEeCKOM QOPMYyJION:

Zz 0,566
0,011 x Q9 x (===--) oysa obrnacTtu dakesa
2/5
Q
Zz 0,909
G = <0,026 x Q x (=—=--) IOJIS [IepexOoIHOM ofJacTu (I16.35)
K 2/5
Q
Z 1,895
0,124 x Q x (=-=--) 0Jia oBJlacTU KOJIOHKU,
2/5
Q

rae Q - MOIITHOCTH ovara moxapa, KkBr.

JlunaMuka mapaMeTpoB ouara Ioapa OMpEesieTCs Pa3BUTHEM IUIOMIAAA TOPEHUS C
Y4E€TOM CJIOKHOTO COCTaBa TOPIOYHMX MATEpUaIOB, WX PACIOJIOKCHHS, MECTa BO3HUKHOBECHHS
odara moskapa 1 MOJHOTHI CTOPaHUSI:

Q=n-y,, -0, -F(t). (116.36)
(B pexn. IIpukaza MUC P® ot 12.12.2011 N 749)

[loTepu Tenja B OoT'paxiapilre KOHCTPYKUMM PaCCUMTEBAITCA C YUYeTOM
TeMIepaTypsl ropdader cTpyu T , CKOPOCTM M M3BJIydaTeJIbHOM CIOCOOHOCTHU CTPyH,
c
OMEBIBAKIIEN KOHCTPYKLUMUM M IIPOTPeBa CaMO¥ 1-¥M KOHCTPYKUuM T (y) IO TOJIIMHE V.
i
IJ19 3TOTO UMCJIEHHO MHTETIPUPYETCS HeCTalMOHapHOe ypaBHeHMue Odypre:

dT (y) d nambma (T) x dT (y)

—————— el S (116.37)



d Tay C(T) x po 2

d xvy
C 'pPaHUYHBIMHA 1 HAYAJIbHBIMU YCJIOBUSMM:
dT (y)
i
(anmbba + anpda ) x (T - T ) = -jpaMbmga X —-—-—-—--—- , (I16.38)
K J c w w dy
y=0
dT (y)
i
(anmpdpa + anvda ) x (T - T (menbra)) = -nambpa (T) x —------ , (II6.39)
K JI 0 i dy
y=IneJyibTa
T (O,y) =T , 0 <=y <= gmenbra, (I16.40)
i 0
roe anbda , ambba — COOTBETCTBEHHO KOHBEKTMBHEIM M JIYyUMCTBEIM KOBQOULUMEHT
K I

TenyooTmaur, BT/ (M2 x K);
JeTbTAa - TOJIIMHA OTPAXKAAIONICH KOHCTPYKIIUH, M;
C(T) - TeruioeMKOCTh MaTepHalia KOHCTpYKIMH npu Temnepatype T(y), [k /(kr2 x °K);
nam6pa(T) - TemmonpoBoIHOCTh MaTepuana KOHCTpYKIMH nipu temnepatype T(y), Br/(m x

T, T - TeMIepaTypa COOTBETCTBEHHO ODOOIpeBaeMOM YaCTU KOHCTPYKUUM U
w 0
cpensl y HeoboTrpeBaeMOM NOBepxXHOCTH, K;

PO - TUIOTHOCTh MaTeprajia KOHCTPYKIIUH, KI/M.

TemmoBrle 1 MacCOBBIE IIOTOKU 4cpes3 IpocM B Ka)K)IBIﬁ MOMCHT BPEMCHHU PaCCYHUTBIBAIOTCA
C YY4eTOM TEKYIEro Iepernaja JAaBICHHs 10 BBICOTE MPOEMa, COCTaBa M TeMIepaTyphl Ta30BOM
cpenbl 1o 00e cTopoHBI TpoemMa (cxema pacdeta Ha puc. [16.1). Tak, MmaccoBbIil pacxoj AbIMA U3
MOMEIICHHS OYara roxapa B coceJHee MMOMEIICHAE PACCUUTHIBACTCS CICIYIONTIM 00pa3oM:

Y

max ——mmmmmm e
G = B x kcu x muHrerpan \/2 x po x (P(h) - P (h)) x dh, (I16.41)
II Y 2

min

rae B - mmpuna nmpoema, M;
KCH - a9pOIMHAMHUYECKUH KOA(hDUIIEHT IpoemMa;

P(h) - P (h) - paszHuua OaBJIeHMM B I[IOMEUIEHMSAX Ha BHCOTE h;
2

pO - IUIOTHOCTH JbIMAa B 3aJbIMJICHHOW 30HE COCEAHETO TOMEIICHHS MPH TEeMIIepaType
neiMa T.

Puc. I16.1. MacconoToku uepe3 nmpoeM (He MPUBOIUTCS)

[lpenesisl MHTEIPUPOBAaHUA Y ny BEIOMPAKTCSA B Npenejax CTBOpa IpoeMma,
max min
CJI04 IObIMa IIOMelleHMA oduara Imoxapa )28 TaM, roe U3OBEITOUHOE IJaBJIeHUE
IOenvTa P = (P(h) - P(h) ) > 0, kak »TO ykasaHO Ha puc. I6.1.
2

HCO6XOILI/IMa${ I OOCHKH II€peIiaaa JaBJICHHA 110 CTBOPY IMPpOE€Ma 3aBUCHUMOCTb JaBJICHUS
OT BBICOTHI B i-M IIOMCIICHUHN (C Y4€TOM 3aI[I>IMJ'IeHHOI7I 30HBI OTOT'O HOM@HI@HI/IH) OLICHUBACTCA
KakK:



P,—p,-g-h ecmmh<Z,

P.(h)= ', (I16.42)
Po—p,-g-Z —p;-g-h ecmh>7

(B pen. IIpukaza MUC P® ot 12.12.2011 N 749)

roe P - Tekyllee JOaBJIeHMe B 1-M [OMENeHMM Ha HYJIEBOM OTMeTKe (MM

i0

IIprBEeOeHHOE K HyHeBOI\/J[ oTMETKE, €CJIM YPOBEHBb II0JIa IIOMEUEHMA BEHIIE HyJ’[eBOﬁ
OTMETKU) ;

PO - IJIOTHOCTBb BO3OyxXa IIPM HadajlbHOM TewMmmnepatrype T ;

0 0
7 - TeKyllad BBICOTA HEe3aIbIMJIIEHHOM SO0HBE B 1-M IOMEIEeHUN.

i
Paccuurannnie mapaMETphI TemIoMaccooOMeHa B MMpOCEME HUCIHOJB3YHOTCA KAaK I'PAHUYHBIC
YCII0BHA JJ1A COCCAHETO ITOMCIICHU .

V. [loneBoit METOT MOAETMPOBAHUS 110Kapa B 30aHUHU

OcHOBOM /11 TIOJIEBBIX MOJIENEN MOXKapOB SIBJSIOTCS YPaBHEHMsI, BbIPAXKAIOLIUE 3aKOHBI
COXpaHCHUA MacCChl, UMITyJIbCa, SHECPruu MU MaCC KOMIIOHCHTOB B pacCMaTpuBacMOM MaJIOM
KOHTPOJILHOM 00beMe.

VYpaBHEHHE COXPAHEHUS MACCHI:

dpo d
-—— + -——— (poxu ) = 0. (l6.43)

-—— (poxu) + -— (pOoxu xXxu)=- -7+ —————- + po x g . (I16.44)

JIisi HBIOTOHOBCKMX JKHMJIKOCTEH, MOAYMHSIONIMXCA 3aKkoHY CTOKca, TEH30D BS3KHX
HaIpsDKEHUM onpenensiercs GopmMynoi:

du du du
i Jj 2 k
Tay = MO X (--— + ---) - - X MO X --—- X OejbTa . (I16.45)
ij dx dx 3 dx ij
J i k
YpaBHEHHE dHEPIrUu:
R
dg
d d dp d mnambnoa dh 3
--(po x h) + -———(po xu x h) = —— + ——=(-==——- X —===) - -—-, (I16.46)
dt dx Jj dt dx c dx dx
J J P J J
T
rge h = h + muTerpan ¢ dT + SUM (Y x H ) - craTmuueckas DHTAJIbIIMA

0 T p k k k



cMecu;
H - Tenynora obpasoBaHMs k—-T'O KOMIIOHEHTA;
k
c =SUMY x c - TEeIUJIOEMKOCTb CMEeCM IIPpM IIOCTOAHHOM IOaBJIEHUN;
P kk p,k
R
g - pPaIMalLMOHHBEIM ITOTOK SHEPI'MM B HAlPaBJIEHUM X

]
VYpaBHEHHE COXPAaHEHHS XUMHYECKOTO KOMIIOHEHTa k:

]

-——(po x D x -——) + S . (ITe.47)

Jna 3ambikanust cucrteMbl ypaBHenuit ([16.43) - (116.47) wucnonb3yercs ypaBHEHUE
COCTOSIHUS UJI€aJIHOTO ra3a. /i1 cMecu ra30B OHO UMEET BUJL:

Y

k

p=poxR xTx SUM --, (I16.48)

0 k M

k

roe R - yHMBepcajibHas T'as0Bas IIOCTOSHHASA;

0
M

- MOJIApHaA Macca k-I'o KOMIIOHEHTa.
k




