3apeructpupoBano B Muntocte P® 6 aBrycra 2009 r. N 14486

MUHHUCTEPCTBO POCCUHCKOM ®EJEPALIMU MO JEJAM I'PAYKIAHCKO#
OBOPOHBI, YPE3BBIYAMHBIM CUTYALUSIM U JTUKBUJALIUU
MOCJIEACTBUM CTUXUNHBIX BEJICTBUM

IMIPUKA3
ot 30 nrons 2009 r. N 382

Ob YTBEPXXJIEHNU METOJUKHA
OIIPEJEJIEHUS PACUETHBIX BEJIMYMUH ITOKAPHOTI'O PUCKA B 3JAHUSAX,
COOPY)XEHUAX U CTPOEHUSX PA3JIMYHBIX KJTTACCOB ®YHKIIMOHAJIBHOM
MMOXXAPHOM ONMACHOCTH

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

B cootBerctBuM ¢ ®PenepansHbiM 3akoHOM oT 27 nekabps 2002 r. N 184-®3 "O TtexHHYecKOM
perynupoBanun” <*> u [loctanosnenuem [IpaButensctBa Poccuiickoit deneparmu ot 31 mapra 2009 r. N 272 "O
MOPSJIKE TPOBEICHUS PAcYeTOB IO OIIEHKE MMOYKapHOTo prucka' <**> rpuka3biBalo:

<*> CoOpanue 3akoHomaTeabcTBa Poccuiickoit @eneparu, 2002, N 52 (gacts 1), ct. 5140; 2005, N 19, cr.
1752; 2007, N 19, ct. 2293; 2007, N 49, ct. 6070; 2008, N 30 (uacts II), ct. 3616.

<**> CoOpanue 3aKoHomaTenbcTBa Poceuiickoit @eneparun, 2009, N 14, ct. 1656.

YTBepHI/ITB npujiaraMyro MCTOAUKY ONPCACICHHUSA PACYCTHBIX BCJIWYHUH IOXAPHOIO PHUCKA B 3JdHUAX,
COOPYXKCHHUAX U CTPOCHUAX PA3JIMIHBIX KJIIACCOB CI)yHKI.[PIOHaJ'IBHOfI HO)KapHOﬁ OIIAaCHOCTH.

Munucrp
C.K.IIoOUT'y

ITpunoxxenue
k IIpukazy MUC Poccun
o1 30.06.2009 N 382

METOJMKA
OIPEJEJEHUS PACUETHBIX BEJIMYUH MHOKAPHOI'O PUCKA B 3[JAHUSIX,
COOPYKEHUSIX 1 CTPOEHMSIX PA3JIMUHBIX KJIACCOB ®YHKIIMOHAJILHOMN
MOKKAPHOM ONACHOCTH

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
I. O6mue monosxeHus

1. Hacrosimas MeToaMKa ONpeAeNeH:s PacUeTHBIX BEJIMYHMH I0)KAPHOTO PHCKA B 3IaHUSX, COOPYKEHUSIX U
CTPOCHMSX PA3IMYHBIX KJIaCCOB (YHKIMOHAIBHOM IIOKapHOM omacHocTu (nanmee - MeToauka) ycTaHaBIMBaeT
MOPSJIOK ONpE/ENEHHUs PACUSTHBIX BEJMYMH IIOXKAPHOTO PHUCKAa B 3JaHUSIX, COOPYXKEHHUSIX M CTPOEHHAX (nanee -
3[JaHUE) U PAaCIPOCTPaHsIETCs Ha 34aHHS KIacCOB (PYHKIMOHAIBHOM MOXAPHOH OITaCHOCTH:

@1 - 3maHus, NpeJHa3HAuYCHHBIE U1 TIOCTOSIHHOTO NPOXKUBAHUSI U BPEMEHHOTO NMpeObIBaHuUS JIIO/IEH, B TOM
4ycie:

a) uckmoueH. - [Ipukaz MUC P® ot 12.12.2011 N 749;

6) ®1.2 - rocTHHHIE, OOMIEKUTHS, CIATBHBIE KOpIIyca CaHATOPHUEB M JIOMOB OTHAbIXa OOIIEro THIIA,
KEMITHTOB, MOTEJICH ¥ TAaHCHOHATOB;

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

r) uckmoueH. - [Ipuxaz MUC P® ot 12.12.2011 N 749;

@2 - 31aHKA 3pENUILHBIX U KyJIbTYPHO-IIPOCBETUTENBHBIX YUPEXKICHUN, B TOM YHCIE:

a) @2.1 - TeaTpsl, KHHOTEATPHI, KOHLIEPTHBIE 3aJIbl, KIYObl, IIMPKH, CHOPTUBHBIE COOPYKEHHUS ¢ TpUOYHaMHU,
OMONMMOTEKN W JIpyrue Y4YpeXkJCHUS C PACUYETHHIM YHCIOM IIOCaJOYHBIX MECT JUIs TOCETUTENeH B 3aKpBITBHIX
MOMEIIECHUSX;
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0) ®2.2 - Mmy3ew, BBICTaBKH, TaHICBAIbHBIC 3aJbl W JApPYyrue TOMOOHBIC YUYPEIKIACHHS B 3aKPBITHIX
TTOMEIICHUSX;

B) @2.3 - TeaTpbl, KHHOTEATPHI, KOHIICPTHBIC 3aJIbl, KIYOBbl, IIMPKH, CIOPTUBHBIC COOPYKECHHS C TPUOYHAMH,
OMONMMOTEKN M APYTHE YUPEKACHHUS C PACUSTHBIM YHCIOM IIOCAJOYHBIX MECT Uil MOCETHTENed Ha OTKPHITOM
BO3YXE;

r) ©2.4 - My3en, BBICTAaBKH, TAaHIIEBAJIbHBIC 3aJI6I M JPYTHE MOJAO00HBIC YUIPEXKICHI Ha OTKPBITOM BO3IYXC;

@3 - 31aHMs OpraHu3alyii Mo 00CITyKMBaHHUIO HACEICHHS, B TOM YHUCIIE:

a) @3.1 - 31aHus opraHu3aluil TOPrOBIIH;

0) @3.2 - 3maHus opraHu3aIyii O0IIECTBCHHOTO MUTAHNUS;

B) @3.3 - BoK3an®I,

r) ®3.4 - MONUKIMHUKY U aMOyJIaTOPHUH;

a) ©3.5 - momemieHust AN MOCETHTENEH OpraHu3alii OBITOBOTO M KOMMYHAJIBHOTO OOCITY)KMBaHHS C
HEepac4eTHBIM YUCIIOM MOCATOYHBIX MECT ISl IOCETUTETICH;

e) ©3.6 - QU3KYTBTYPHO-O3OPOBUTEIBHBIE KOMIUICKCH H CIOPTHBHO-TPCHHUPOBOYHBIC YUPEKICHHUS C
MOMEIICHUsIME 0e3 TpUOYyH IS 3puTelieit, OBITOBBIEC TOMEIICHUS, OaHM;

@4 - 3maHUA HayYHBIX M 00pa30BaTENbHBIX YUPESKICHHN, HAyYHBIX W IPOCKTHBIX OPraHW3aldil, OpPraHOB
YIpaBJICHUS YIPESKICHAHN, B TOM YHCIE:

a) ®4.1 - 3manus 00meoOpazoBaTENBHBIX YUPESIKICHUH, 00pa30BaTEIbHBIX YIPSKICHUN TOMOTHUTEIHHOTO
oOpa3zoBaHus JeTed, 0O0pa3oBaTelbHBIX YYPEKACHHH HAYalbHOTO MNPO(ECCHOHAIBHOTO M CPEIHEro
npodeccroHansHOro 00pa3oBaHus;

0) ®4.2 - 3maHMs 00pa30BATENBHBIX YUYPEKICHHHA BBICHICTO MPO(PECCHOHATLHOTO O00pa3oBaHUS U
JIOTIOJTHUTENBHOTO MPO(eCCHOHATBHOTO 00pa3oBaHus (MOBBIICHUS KBaTH(UKAINHT) CIICHAINCTOB;
B) ®4.3 - 3maHuA OpraHOB YIPABICHHUSA YUYPEKACHHUM, IPOCKTHO-KOHCTPYKTOPCKUX OpTraHM3aIUi,

WHPOPMAINOHHBIX U PEIaKIIMOHHO-M3IaTEIILCKAX OPTaHU3aIliA, HAYIHBIX OpTraHU3alni, 0aHKOB, KOHTOP, O(HCOB;

r) ©4.4 - 31aHIS MOKAPHBIX JIETI0;

@5 - mokapHBIE OTCEKH MPOU3BOJCTBEHHOTO WJIM CKJIAICKOTO HAa3HAUCHUS C KaTeropuel IMOMEIeHHHd Mo
B3pBIBOIIOKAPHON W TMOKapHO# omacHoctn Bl - B4, I', ]I, BXomsmme B cocTaB 3HaHHAN C (PYHKIHOHAIBHOM
noxapHoil omacHocThio @1, @2, @3, @4, B Tom uncine D5.2 - cTOIHKH T aBTOMOOWIEH 0e3 TeXHIYECKOTO
00CITy)XKHBaHUS W PEMOHTA.

(a63au BBeseH [Ipukazom MUC P® or 12.12.2011 N 749)

2. Pacyersl Mo oOIlEHKE NOXAPHOTO PHUCKA IPOBOIATCA IYTEM COIOCTABICHHUS PACUETHBIX BEJIUYMH
MOYKapHOT0 PUCKA ¢ HOPMATUBHBIM 3HAYCHHUEM ITOJKApPHOTO PHUCKA, YCTaHOBIECHHOTO PenepaabHbIM 3aKOHOM OT 22
utons 2008 1. N 123-®3 "TexHuueckuil perjaMeHT O TpeOOBaHMAX MOXKApHOHW Oe3omacHocTH" <*> (manee -
TexHHUueCKuil periaMeHT).

<*> Cobpanue 3akoHoaateapcTBa Poccuiickoit denepanuu, 2008, N 30 (uacts I), ct. 3579.

3. Ompenesnenne pacueTHBIX BEIMIUH MOKAPHOTO PUCKA OCYIIECTBIISIETCS HA OCHOBAHUU:

a) aHaJM3a IMOXKapHOM OMACHOCTH 3/IaHUii;

0) ompeeneHus YacTOTHl PEa3aliy IT0KAPOOTIACHBIX CUTYAITHIA;

B) IIOCTPOCHUS TTOJICH OMACHBIX (PAKTOPOB IMOXKapa IS Pa3IMIHBIX CIICHAPHEB €r0 Pa3BUTHS,

T') OIICHKH TIOCIICACTBUIN BO3ICHUCTBHS OMACHBIX (PaKTOPOB MOXKapa Ha JIIOJEH IS Pa3InIHbIX CIICHAPHEB €ro
pa3BUTUS;

) HATMYHSL CHCTEM 00eCIIeUeHUS IMOKAPHOH 0e30MIaCHOCTH 3JaHHH.

4. OmpeneneHue pacueTHBIX BEIMYUH TOXKAPHOTO PHUCKA 3aKIIOYAETCS B pacdyere HWHAUBHIYAILHOTO
MOKapHOTO PUCKA JJIs JIOJeH, HaXOIINXCS B 31aHWU. YUCICHHBIM BBIPQXKEHHEM WHINBUIYATHLHOTO TOXAPHOTO
pHCKa SIBIISIETCSl YacTOTa BO3JeiCTBUs onacHbIX (akTopoB moxkapa (nanee - ODII) Ha yenoBeka, HAXOMSIIETOCs B
3nanud. Ilepeuens O®II ycranoBneH cratheil 9 TexHHUECKOro periiaMeHTa. Pe3ynbTaTsl M BBHIBOJBI, OTyYCHHbIE
MpU OTPEACICHUN TOXKAPHOTO PHUCKA, MCIOB3YIOTCSA Ui OOOCHOBaHHS MMapaMeTPOB M XapPaKTEPUCTUK 3JaHUil,
COOpPYKEHHUH U CTPOEHHUN, KOTOPbIE YUUTHIBAIOTCS B HacTosield Meroauke.

(1. 4 B pen. Ipukaza MUC PO ot 12.12.2011 N 749)

5. Yacrora BozneiictBust ODII ompenensercss uisi NOXKApOOMACHON CUTyallMd, KOTOpas XapaKTepU3yeTcs
HanOOIBIICH OMACHOCTBIO JJIs1 )KU3HU U 3JI0OPOBbS JIFO/ICH, HAXOASIINXCS B 3/IaHHH.

6. Jns ueneit Hactosmed METOOUKM HCHOJB3YIOTCS OCHOBHBIE MOHSTHS, YCTaHOBJIEHHBIE CTaTbeld 2
TexHUYeCKOro perjiaMeHTa.

II. OcHOBHBIE pacUeTHBIE BETMYUHBI HHANBUIYAITHHOTO
M0KapHOTr0 prcKa

7. NHIuBUIyanbHBIN TOKapHBIA PECK OTBEYAaeT TpeOyeMoMy, eCiIi:



H
roe 0 - HOPMATUBHOE S3HAUYEHME UHIAMBUIOYAJLHOTO I[IOXAapHOTO pPHCKa,
B
H -6 -1
o =10 ron
B
Q - pacueTHas BeIMUYMHA MHIOUBUIAYAJILHOTO IIOXAapPHOTO PMCKA.

B
PacuerHas BenmuMUMHA TIOKAPHOTO pHUCKA B 3[aHHWH, COOPYKCHHM WM CTPOCHHUU OIpPEICNeTCS Kak
MaKCHMAaJIbHOE 3HAUEHHE MOKAPHOT0 PHCKA M3 PACCMOTPEHHBIX CLIEHAPHEB M0XKapa:
(ab3arm BBeneH [Ipukazom MUC PO ot 12.12.2011 N 749)

Q, =max{Qy - Qp o Qpn |

(ab3arm BBeeH [Ipukazom MUC PO ot 12.12.2011 N 749)

rae QBi - pacueTHas BEIMYMHA TTOKAPHOTO PUCKA VIS 1-TO CLICHAPUS MMOXKapa,

(ab3arn BBeneH [Ipukazom MUC PO ot 12.12.2011 N 749)

N - KOTIYecTBO pacCMOTPEHHBIX CIICHAPHUEB MOXKapa.
(a63au BBeeH [pukazom MUC PO or 12.12.2011 N 749)

Cuenapuii mokapa NpeACTaBIsIeT COOOW BapuWaHT pa3BUTHA IMOXKapa C YYETOM NPUHATOTO MecTa
BO3HHKHOBEHHS M XapakTepa ero paszButus. ClieHapuil moskapa ompeleisieTcss Ha OCHOBE HaHHBIX 00 00BEMHO-
IUIAHUPOBOYHBIX pEIICHUSAX, O pa3MEIIeHWH TOploYeld Harpy3kdn © mojaedl Ha oObekre. [lpm pacuere
paccMaTpUBAIOTCS CICHAPUM IOXKapa, MPH KOTOPBIX PCATU3YIOTCA HAMXY/IIWEC YCIOBHS [UIs OOCCICUCHHS
Oe3omacHoCTH JrOneil. B kauecTBe CIiCHapHeB ¢ HAMXY/IIUMH YCIOBHSAMH IOXapa CJICIyeT pacCcMaTpHBaTh
CIICHAPHH, XapaKTepU3yeMble HanOoIee 3aTPyAHCHHBIMY YCJIOBHSIMU dBaKyaIluH JIFOACH U (W) HanboJee BEICOKOU
nuHamukoil Hapactanust O®DII, a UMEHHO MOXkaphI:

(a63ar BBeen [Ipukazom MUC P® ot 12.12.2011 N 749)

B MIOMEIIICHUX, PACCUNTAHHBIX HA ¢IMHOBPEMEHHOE IPUCYTCTBHE SO 1 O0sIee YeI0BeK;
(a63au BBeeH [pukazom MUC P® or 12.12.2011 N 749)

B CHCTEeMaX TOMEIIEHHA, B KOTOPBHIX M3-3a pacupoctpaneHus O®II Bo3MokHO ObIcTpoe OJIOKHpOBaHHE
myTedl 3Bakyanuu (KOPHIOPOB, H3BaKyallMOHHBIX BBIXOJOB WM T.A.). lIpm 3TOM ouar mokapa BBIOHpaeTcs B
MOMEIICHUN Majoro o0beMa BOJH3M OT OJHOTO W3 HBAKyallMOHHBIX BBIXOJOB, JINOO B TIOMEIIECHUH C OOJBIINM
KOJIMYECTBOM TOPIOUEH HATrpy3KH, XapaKTePH3YIOMICHCsT BRBICOKOW CKOPOCTBIO pAaCTIPOCTPaHCHHS TUIAMEHH;

(abzar BBeeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B MIOMEIICHUSIX U CUCTEMAaX MOMEIICHUN aTPUyMHOI'0O THIIA;
(a63ar BBeen [Ipukazom MUC P® ot 12.12.2011 N 749)

B CHCTeMax IIOMEIIEHHUH, B KOTOPBIX M3-3a HEIOCTATOYHON HPOIYCKHONH CHOCOOHOCTH MyTeH 3BaKyauu
BO3MOIKHO BO3SHUKHOBCHHE POIOHKUTEIILHBIX CKOIUICHHH JTFOICKUX MOTOKOB.

(ab3ar BBeeH [Ipukazom MUC PO ot 12.12.2011 N 749)

B ciydasx, Koraa mepedrcIeHHBIE THITHI CIICHAPHEB HE OTPaKaloT BCEX OCOOCHHOCTEH 0OBEKTa, BO3MOKHO
paccMOTPEHHE MHBIX CIIEHAPUEB TOXKapa.

(ab3arn BBeneH [Ipukazom MUC PO ot 12.12.2011 N 749)

B momerieHnn, uMeromeM aBa u 0ojiee dBaKyallMOHHBIX BBIXO/A, OYar IMOXKapa CIeAyeT pa3Memarh BOTU3U
BBIXOJ]a, HWMCIOIIETO HaWOONBIIYI0 TPOIYCKHYIO CIOCOOHOCTH. [IpM STOM JaHHBIA BBIXOJ CUHTACTCS
OJIOKMPOBAHHBIM C TIEPBBIX CEKYHII ITOKapa W MPH ONPEACICHHN PACUSTHOTO BPEMEHH 3BAaKyallid HE YIUTHIBACTCH.
B momereHnu ¢ OTHUM BaKyallMOHHBIM BBIXOJIOM BpeMs OJOKUPOBAHHS BBIXO/IA OMPEICIIACTCS PACUCTOM.

(a63ar BBegeH [Ipukazom MUC P® ot 12.12.2011 N 749)

CreHapuu 1mokapa, He peaju3yeMble P HOPMAILHOM PEKUME IKCIUTyaTallnd 00bEeKTa (TEPAKThI, ITOIKOTH,
XpaHCHHE TOPIOYCH HArPy3KH, HE MPEIYCMOTPEHHON Ha3HAYCHUEM O00BEKTa | T..I.), HE PACCMATPUBAIOTCS.

(a63ar BBegeH [Ipukazom MUC P® ot 12.12.2011 N 749)

8. PacuerHas BemuunHA WHAWBUAYAJIBHOTO IIOXKAPpHOI'O0 pPUCKaA QBi JJIA 1-ro ClICHapud IOKapa

paccuMThIBaeTCs 1Mo Gpopmyie:

Qu =Q, (1K, ) P (1-P, ) (1-K,.,, ). @



rae Qni - 4aCTOTa BO3HUKHOBCHHUSA IIOKapa B 3JaHUM B TCUYCHUEC IoOJia ONpEACIICTCA HAa OCHOBAHUU
CTaTUCTUYCCKUX HAaHHBIX, IMPUBCACHHBIX B MPHUIOKCHUUN N 1 x HaCTOHHIeﬁ MCTOI[I/IKG. HpI/I OTCYTCTBUU

. 2
cratuctideckoii nudopmauun gomyckaercs npuaumars Q =4-107 ans kaxnoro s3nanms;

K., - Koo durmenT, yauTEBAIONMIMNA COOTBETCTBUE YCTAHOBOK aBTOMATHYECKOTO IIOXKAPOTYIICHNS (Jaliee -

AVII) TpeGOBaHMSIM HOPMATHBHBIX IOKYMEGHTOB IIO TMOXapHOW GesomacHoctd. 3HaueHue mapamerpa K .

MMPUHUMACTCS paBHbBIM Kani = 0,9, €CJIU BBIIOJIHIETCS XOTS OBl OJHO U3 CICAYIOIIUX YCHOBHﬁZ

3maHue obopynoBaHo cucrtemorr AVIIL, cooTBeTcTByOmEH TpeOOBaHHAM HOPMATHBHBIX JOKYMEHTOB IIO
MOXKapHOH 06€30IacHOCTH;

obopynoBanne 3manms cucremMoit AVYII He TpeOyercs B COOTBETCTBHM C TpPeOOBAaHMSIMH HOPMATHBHBIX
JOKYMEHTOB IO IOXKapHOI 6e30MacHOCTH.

B ocranpHBIX cirydasx Kami MIPUHUMAETCS] PaBHOU HYJIIO;

Pr[p,i - BCPOATHOCTb MPUCYTCTBUA JIIOJACHU B 3JaHUU, oIpeAcIACMas U3 COOTHOUICHUA Prrp,i = tcbyHKu,i /24 , TIC

t

dyrxi,i BpEMA HAXOXKACHUA JII0JIeH B 31aHUH B qacax;

P3i - BEpOSTHOCTH dBaKyalllH JIIOJIEH;

ani - K03 (HUIMEHT, YUUTHIBAIOIIMI COOTBETCTBHE CHCTEMBI IIPOTUBOIIOKAPHOM 3allMThI, HAIIPABJICHHON

Ha oOecricueHHe O€30MacHON 9JBaKyallMH JIOACH NpH TOXKape, TPeOOBaHMSIM HOPMATHBHBIX JTOKYMEHTOB IIO
MOXKapHOH 6E30MacCHOCTH.
(1. 8 B pen. [Ipuxaza MUC PD ot 12.12.2011 N 749)

9. BeposATHOCTb 5BBaKyaluuM P paccumMTHBAaK0T 10 QopMmyie:

c]
0,8-t, —t
0,999 ————=" ecin t, <0,8-t;, <t +t ut <6Mun.
P,=40,999, ecmt +t,, <0,8-t; nt, <6 muH. ©))

0,000, ecnu t, > 0,8-t;, mu t, >6 MuH.

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

roe t - pacueTHOe BpeMd sBaKyallMM JIOOEeW, MUH.;
p
t - BpeMs Hauajla %Bakyalur (MHTepBaJl BPeMeHM OT BOSHUKHOBEHUS IIoXapa
HD
IO HauvaJla BBaKyaluuu JIoOewn), MUH.;
t - BpeMsa OT Hauajla [oxapa OO OJIOKMPOBAaHMSA 3BaKyalMOHHEIX IIyTeM B
611

pesyJsbTaTe pPacnpocTpaHeHudA Ha Hux OCIl, mMenUMX NpenesjibHO NOONYyCTUMBE IJIS
JIger 3HadeHud (BpeMsa OJIOKMPOBAaHUA NyTeM SBaKyaluu), MUH.;

t - BpeMda CYWEeCTBOBAHMSA CKOIJIEHMM JIOINEM Ha ydacTKax OyTM (IIJIOTHOCTb
CK
JIOOCKOTO INOTOKa Ha NyTax BBakyaluM IpeBeulaeT 3HaueHme 0,5).
10. PacueTHoe BpeMsa 5BBakyauum Juomen t 13 TIIOMENEeHUM U SIOaHUN
p

onpenesyigieTCcsa Ha OCHOBE MOINEJIMPOBAHMSA IBWXEHMUS JIOOEeM IO BEXOINAa HAPYXYy OIHUM
U3 CJenyonlux CIOCOOO0B:

[0 YHPOILICHHOHN aHAIUTUYECKON MOJIENH ABMXKEHHUS JIFOJCKOrO MOTOKA, MPUBEACHHON B npuioxeHuu N 2 k
HacTosmel MeTonuke;

[0 MaTeMaTU4YeCKOW MOJAENH HHIUBUIYaJbHO-TIOTOYHOI'O IBMKEHHS JIIOJEH W3 3[aHusl, NMPUBEACHHON B
npunoxeHud N 3 k HacTosed MeTtozuke;

110 UMUTAIIMOHHO-CTOXaCTHYECKOW MOJIENH JBVIKECHUS JIIOJICKUX MMOTOKOB, MPUBEJICHHON B MpUiIoxeHnu N 4
K HacTosmen MeToauke.

Br16op crnocoba ompeneneHnss pacueTHOTO BPEMEHH 3IBAKyalldH MPOM3BOAUTCS C YUETOM CIEIM(DHIECKIX
O0COOEHHOCTEN O00BEMHO-IUIAHUPOBOYHBIX pEUICHWH 3/IaHus, a TaKkKe OCOOCHHOCTEH KOHTHHTEHTa (ero
OJTHOPOJHOCTH) JIFOZICH, HAXOSAIIUXCS B HEM.
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[Ipu onpeneneHUN pacyeTHOTO BPEMEHH 3BAKYaIllH YIUTHIBAIOTCS JaHHBIC, IPHBEICHHBIC B MPIIIOKEHHH N
5 x Hactosimeit MeTouke, B 4aCTHOCTH MPUHIIMITEI COCTABIICHUS PACUETHON CXEMBbI dBaKyalluH JIFOJICH, TapaMeTph
JIBIDKCHUS JTIONEH Pa3IMdHBIX TPYNII MOOWJIBHOCTH, a TAaK)Ke 3HAYEHHUS IUIOMAICH TOPHU30OHTAIBHBIX IMPOCKITHA
Pa3IMIHBIX KOHTHHTEHTOB JIFOJCH.

Ao63ar nckiroueH. - [Ipukaz MUC PO ot 12.12.2011 N 749.

11. Bpemsa Hauajla »Bakyauuu t omnpemesigseTcsa B COOTBETCTBUM C IIyHKTOM 1
HD
npunoxeHusa N 5 Kk HacToswelr MeTonuke.
12. Bpemsa OJIOKMPOBAHUSA IIyTeM 5BBakyauum t BHIUMCJIAETCS IIYyTEeM pacueTa
(o)1

BpeMeHM nocTmxeHMsa OOQIl mpenesbHO IOONYCTMMEX SBHAUYEHUM Ha SBAaKYyaUMOHHHX IYTIX
B pPas3jaMyHLHE MOMEHTHE BpPeMeHM. [lopanok MNPOBEeIeHUs pacueTa M MaTeMaTUdeCKMe
MOIenu IJsa ONpelesyieHus BpeMeHM OJIOKMPOBaHMSA MOyTeM SBaKyaluuu ONaCHBMU
baxTopaMmu mnoxapa IpMBEeIeH B NpuioxeHur N 6 k HacTosdlmel MeTomuke.

13. KoadduipieHT, yUUTHIBAIOMNNA COOTBETCTBHE CUCTEMBI POTHBOIIOKAPHON 3aIlUTHI, HAIPaBICHHOW Ha
obecrieueHne 6€30T1acHOM PBaKyallly JIFO/IEH NPpH MoXkape, TpeOOBaHUAM HOPMATHBHBIX IOKYMEHTOB IO MOXKapHOH

6esomacHoctu, K, paccuntsiBaercs mo dpopmyire:

K., :1_(1_K05H 'Kcoya)'(l_[{aﬁu 'Knm)! (4)

.3

rae K06H - K03 (HUIMEHT, YINTHIBAIOIIMH COOTBETCTBHE CHCTEMBI MOXAPHOW CHTHAIM3AINMK TPEOOBAHMIM
HOPMAaTHBHBIX JOKYMEHTOB I10 TT0’KapHOIl 6€3011acHOCTH;

Kcoya - K03((HUINEHT, YYUTHIBAIOIINI COOTBETCTBHE CHCTEMBI OMOBEIICHUS JIOJCH O ToXape M
YIIpaBJICHUs IBaKyalyeil Jro/iei TpeOoBaHUIM HOPMATUBHBIX IOKYMEHTOB I10 MOXapHOH 0€3011acHOCTH;

KHIB - K03()(UIMCHT, YIUTHIBAIOIMINN COOTBETCTBHE CHCTEMBI NMPOTHUBOABIMHOW 3aIUTHI TPeOOBAHMIM
HOPMAaTHBHBIX JOKYMEHTOB I10 TI0KapHOil 6€301acHOCTH.

opsimok omenku mapamerpos K Kcoys u KHH3 TIPUBENICH B pasjele K06H Kcoy9 KHH3 v

o6H !

HacTosAIEerH MeTOTUKH.
(1. 13 B pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

III. ITopsinok npoBeneHus pacueTa HHAUBULYaIbHOTO
II0’KapHOr0 PUCKa

AHanu3 NoKapHOW OMAaCHOCTH 3/1aHUs

14. Jlnsa mpoBeaeHHS aHAIN3a MOXKapHOW OMACHOCTH OCYNIECTBISETCA cOOp NAHHBIX O 37aHWH, KOTOPBIH
BKJIOYAET:

00BbEMHO-TITAHMPOBOYHBIE PEIICHHS;

TeTI0(U3NIECKHE XapaKTEPUCTHKH OIPaskKAAI0IINX KOHCTPYKIMHA M Pa3MeIEHHOT0 000py/10BaHUS;

BUJI, KOJIMYECTBO M pa3MEIEHNE TOPIOYHX BEIIECTB M MaTEPHAJIOB;

KOJINYECTBO U MECTa BEPOSITHOTO Pa3MEIEHUS JTIOIH;

CHCTEMbI MOXAPHOW CHI'HAIM3AIMH M MOXKAPOTYIICHMS, MPOTUBOIABIMHON 3allUTHI, OMOBEIICHUS JIIOIEH O
[I0Kape U yIPAaBIEHUS 3BAKyaLUEH JIOACH.

15. Ha ocHOBaHUHM MOJyYEHHBIX JAHHBIX NMPOU3BOAUTCS AaHAIN3 MOXAPHON OMACHOCTH 3[aHMA, MPHU 3TOM
YUYUTBIBACTCA:

BO3MOXXHasA JTUHAMHUKA pa3BUTHA ITOXKapa,

COCTaB U XapaKTECPUCTUKNU CUCTEMBI HpOTHBOHO)K&pHOﬁ 3alIHThI,

BO3MOJKHBIE MTOCIEACTBUS BO3IEIICTBUS MOXKApa HA JIFOJAEH U KOHCTPYKIUH 3/aHHs.

OnpeneneHI/Ie YaCTOThI peain3alliu MOXKapOOaCHbIX chyauHﬁ
16. Yacrora peajin3aiu MoKapoOIaCHbIX CI/ITyaIII/Iﬁ OIIpeACIACTCA YacTOTOH BO3HHKHOBEHUS Inoxapa B
3JaHUHU B TCYCHUE IroJa. HOpHI[OK OIpCAC/ICHNUA YaCTOThl BOSBHUKHOBCHUS IOKapa B 3JaHUN IPUBEACH B pa3/iciic 1I

HacTosIer MeTOIUKH.

ITocTpoenne monelt onacHbIX (aKTOPOB MOXKapa JUIS Pa3IHIHBIX
CIICHApHEB €T0 Pa3BUTHS
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17. s mocTpoeHus TOJe omacHbIX (haKTOPOB IMOXapa MPOBOIUTCS KCTIEPTHBIA BBHIOOP CIICHAPHUS HWITH
CLIEHapUEB I105Kapa, IPU KOTOPBIX 0KUIAIOTCS HAUXYALIUE IOCIEACTBUA Ul HAXOJAIIMXCS B 30aHUU JIIOEH.

DopMyITUpOBKa CIIEHAPHUS PAa3BUTH MOXKapa BKITIOYAET B Ce0SI CIIEAYIOTHE HTAITBL:

BEIOOp MecTa HaXOKISHHS MTEPBOHAYAIFHOTO 0Yara noxapa 1 3aKOHOMEPHOCTEH ero pa3BHUTHS;

3aJaHue pacueTHOH o0jacTé (BBIOOP paccMaTpMBacMOIl IMpPH pacueTe CHCTEMBI MOMEMICHUH, ONpeieIeHNe
YYUTBHIBAEMBIX IIPH pacdeTe 3JeMEHTOB BHYTPEHHEH CTPYKTYPHI IOMEIIEHHH, COCTOSTHHS TPOEMOB);

3a/laHue apaMeTPOB OKPYXKAIOIIeH Cpellbl U HadallbHbIX 3HAYEHUI MapaMeTpoB BHYTPHU MOMEIICHUH.

B cootBercTBHM ¢ mpuioxenueM N 6 K Hactosined MeToauke (opMyIHpyeTcs MaTeMaTHUeCKas MOJICIb
Pa3BUTHSA MOKapa U MPOBOIAUTCS MOACITUPOBAHUE €T0 TUHAMUKH Pa3BUTHSL.

Ha OCHOBaHMM PpPe3yJbTaTOB pPaCUeTOB OCYWEeCTBJSETCs [OCTPOeHMe [oJien
OIIaCHEIX @aKTOpOB IIoXapa M ollpenesideTCAd 3Ha4YeHMEe BPEMEHU 6HOKMpOBaHMH nyTeﬂ
sBakyauum OCII t .

o)

OreHKa MOCTIEICTBIIA BO3ACHCTBIS OMACHBIX (PAKTOPOB IMOXKapa
Ha JIIOJIeH IS pa3IMYHbIX CLCHAPUEB €r0 Pa3BUTHUS

18. Omenka NOCIeICTBAN BO3ACHCTBUS OMACHBIX (PaKTOPOB TOXKAapa Ha JII0JIEH 3aKIIF09aeTCsl B ONpeAeTICHUN
BEPOSATHOCTH IBAKyaIluH JIOACH U3 3MaHUS IIPH IOKape.

BeposTHOCTh 3Bakyanuu Jrojaed ompexaernsiercss mo (opmyne (3) Ha OCHOBE CONOCTABICHMS 3HAYCHHIMA
BpPEMEHH 3BaKyalllH1 JIIOAEH U BPEMEHHU OJIOKMPOBAHMS IyTeH 9BaKyallui ONacHBIMH (haKTOpaMH MoXKapa.
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

Iy onpenejieHus pacdeTHOI'O BPEeMeHM 5BBaKyaluuu Jiomer t B COOTBETCTBUM C

p

npuioxenuammuy N N 2 - 5 x HacrTogmwel MeTonuke onpernesnsgeTcsa MOZIeJlb
SBaKyalum nmneﬁ "3 30aHMA, IIPpOoBOOUTCA IIOCTPOEeHM e pacquHoﬁ CXeMBl SBaKyalllr
M OCYLWECTBJIAETCHA MOIEJIMPOBaHME SBaAKyalUM nmneﬁ.

19. B cooreercTBMM C paszzesoM I1I HacTosmer MeTOOMKM HOPOBOIOUTCSH
ornpeneJyieHne pvaeTHOﬁ BeJIMYMHEL VMHIVMBUOYAJIBHOT'O IIOXapHOTI'O pucka Q u

B

COIIOCTaBJIEHHUE ee C HOPMa TV BHBIM SBHAUYEHMEM VHIOVBYIOYAJIBHOI'O IIOXAPHOI'O PMCKa
H
Q .

B

VYuer HamuuKst CUCTeM 00ECIIeUeHNUs TTOKaAPHOT
0€30MMacHOCTH 30aHUI

20. Hammume cucteMm obecredeHUs] MOXKapHOW OE30MacHOCTH 3[aHMS YYHUTHIBAETCS B COOTBETCTBHHU C
(hopmyioii (4) u nonokerusmu pazaena IV Hacroseit MeTo ik,

bnok-cxema, WUIIOCTPUPYIOLIAsi TOPSIOK MNPOBEICHUS pacyeTa WHIMBHUAYaJIbHOTO II0XKAapHOTO pHUCKa,
IpeJcTaBieHa Ha pHc. 1.

/ AHAJIM3 MOXAapPHOM ONacCHOCTM 3mauus /

/ /

\/

OnpemejieHMEe YaCTOTH peajiM3alMM IIOXapOONAaCHHX CUTyalUuM

>

\/

[IocTpoeHMe IMOJIeM OIacCHHBX GaKTOPOB IOXapa

Belbop cLeHapusa noxapa
dopMyIMPOBKA MaTeMaTUUeCKOM MOHesM UM MOoIeJIMPpOBaHUE
IVHaMMUKM Pas3BUTUA IToXapa
[IocTpOoeHMEe IMOJIeM OIacCHHBX GaKTOPOB IOXapa
OnpenejieHMe BpeMeHU OJIOKMPOBAHMA NIyTelM s3Bakyaluu
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PazpaboTka \/
IOOIOJIHUTEJIb HEIX
IIPOTUBOIOXAPHEIX OLeHKa I[IOCJEeICTBMM BO3OEMCTBUSA ONACHBX (aKTOpPOB
MEPONPUATHUN noxapa Ha Jioney
/\ dopMyIMPOBKA MaTeMaTUUYECKOM MOIesu U
MOIOEJIMPOBAaHMEe DBBaKyallMM JIOOEV M3 3OaHUA
Ipy noxape
OnpemejieHMe BpeMeHU OJIOKMPOBAHMA NIYyTeM sBakyalumn
PacueT BepOATHOCTM BBaKyalUM JIOIEN
r-——— - """ "= "= "= 77 D
| \/ |
| PacueT BEJIMUMHE MHOVMBUIYAJLHOT'O
IIOXapHOTO pHUCKa
| \/ \/ |
| PacueTHOe 3HAaUYeHUE [NOXAaPHOI'O PacueTHOe 3HAaUeHUE I[NOXAaPHOI'O |
prcCkKa INpeBHIlaeT HOPMaTMBHOE prucCkKa He IIpeBHIllaeT HOPMaAaTMBHOE
| \/ \/ |
| BriBOL : BriBOL : |
IIOXAaPHEI PMCK IIPeBHIIAET IIOXAPHEI PMCK HEe [IpeBHlaeT
| OONYyCTMMOE 3HaueHUue OONYyCTMMOE 3HaudeHUue |

Puc. 1. [Topsaok npoBeieHAs pacyeTa HHIUBUILYaTbHOTO
MOYKapHOTO PHCKa

IV. Ilopsinok pa3pabOTKK JOTIOTHUTENBHBIX
IIPOTUBOIIOXKAPHBIX MEPOIPUITUH IIPU ONPEIECICHUN PACUETHOU
BCJIMYUHBI MHAUBUAYAJIIBHOT'O MTOXKAaPHOT'0 pHUCKa

21. B ciyuae, ecnu pacyeTHas BEJIMYMHA WHAWBUIYaIbHOTO MOXXAPHOTO PUCKA IPEBBHIIIAET HOPMATHBHOE
3HAYEHUE, B 3JJaHUM CIIEJyeT IPENYCMOTPETh IOIOIHUTEIbHbIE IPOTUBOIIOKAPHBIE MEPOIIPUATHS, HAIIPABICHHBIC
Ha CHW)KEHUE BEITMUUHBI I0)KaPHOTO PUCKA.

K 4ducny mpoTHBONOXAapHBIX MEpPONPUSTHI, HANPABICHHBIX HAa CHIDKEHHE BEJIMYMHBI I0XKapHOTO PHCKA,
OTHOCSITCSL:

NIPUMEHEHNE JIONOJHUTENBHBIX OOBEMHO-IUIAHUPOBOYHBIX pPEUIEHWH M CPEICTB, OO0ECIeunBaroINX
OTrpaHUYEHUE PACIPOCTPAHEHUS 1103Kapa;

YCTPOMCTBO JOMOJHUTENBHBIX 9BAKyallUOHHBIX ITyTE€H U BBIXO/O0B;

YCTPOMCTBO CHUCTEM OIOBEIIECHHUS JIIOACH 0 oXKape U YIIPABICHUS YBaKyallueil JII0eH MOBBIIIEHHOTO THIIA;

OpraHuM3anus o3TaHoOM 3BaKyaluu Jr0/Ied U3 31aHus;

IIPUMEHEHHUE CUCTEM NIPOTUBOBIMHOM 3aILIUTHL;

YCTPOMCTBO CUCTEM aBTOMAaTH4YECKOIO M0KAPOTYILIECHUS;

OTpaHMYEHUE KOJIMYECTBA JIFOJCH B 3MaHUN 10 3HAYCHUH, 00ECIIEYMBAIONINX O€30MTaCHOCTh X BaKyallud U3
3aHus.

D heKTUBHOCTH JOMOIHUTENBHBIX TPOTHBOINOXKAPHBIX MEPONPHATHI JIOJKHA TTOATBEPXKIATHCS TOBTOPHBIM
pac4yeToM BEJIMYMHBI HHAUBUIYAIBHOTO IIOKAPHOI'O PUCKA.



(. 21 B pen. IIpukaza MUC P® ot 12.12.2011 N 749)
22. DPPEKTUBHOCTh KKIOTO M3 TEPESUUCICHHBIX BBINIE MPOTHUBOTIOKAPHBIX MEPOIPHUATHI ONpPEnesieTCs

CTCTICHBbIO BJIMAHUA Ha IMapaMETpbl tp’ tﬁn’ t a i1 CUCTCMBI nomapnoﬁ CUT'HaJIM3a1uu, HpOTHBOZ[LIMHOﬁ

HD?
3allUTbl U CUCTCMbI OIIOBCHICHHA J'HO,Z[eﬁ Ipyu 1noxape MU YHpaBJICHUA 3BaKyaHPIeﬁ H}O)Ieﬁ TaKKE€ MNapaMeTpaMu

K Kcoya u Knm .

o0H !

3nauenne napamerpa K npunuMaercs paBHbiM K = 0,8, ecnu BBIIOJMHSIETCS XOTS OBl OJHO W3

00H,1 00H,1
CJENYIOIIMX YCIOBHI:

3aHNEe 000PYJOBAaHO CHCTEMOHN TOXKapHON CHTHANIM3AIMH, COOTBETCTBYIONIEH TPEOOBAHUSIM HOPMATHBHBIX
JOKYMEHTOB I10 TIOKapHOH 0€30MacHOCTH;

000pynOoBaHUE 3[aHUSI CUCTEMOH MOXAPHOW CUTHANIM3AINK HE TpeOyeTcs B COOTBETCTBUH C TPEOOBAaHHUAMHU

HOPMAaTHBHBIX JOKYMEHTOB IO MOXKapHOH 0€3011aCHOCTH.

B ocranbHbix ciydasx K MIPUHUMAETCS PABHON HYJIIO.

00H,1
(1. 22 B pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

23. IlpumeHeHWe B KadeCTBE JOMOJHHUTEIHHOTO IPOTHUBOIOXKAPHOTO MEPONPUSATHS OOBEMHO-
TUIAHUPOBOYHBIX PEIICHUH M CPEJCTB, 00ECHEeYMBAIOIIMX OTrPaHMYCHUE PAaCIPOCTPAHEHUs II0Kapa, JOCTHIAeTCs
00eCIIeYCHHEM HOPMHUPYEMBIX IPEICIIOB OTHECTOMKOCTH W MOHMKCHHOW IMOXKapHON OMACHOCTH OOJIMIIOBOYHBIX
CTPOUTCIIbHBIX MaTCpHaJIOB, UCIIOJL3YEMbBIX B OrpaXIar0lInX KOHCTPYKIUAX IMMOMCUICHUA, B KOTOPOM HAXOAUTCHA
BEPOSITHBIHN O4ar nosapa.

CreneHb BJIMAHMA OAHHOTO IOOIOJIHUTEJIBHOT'O IIPOTUMBOIIOXAPHOI'O MEPOINIPpMATUA Ha
IOMHAMUKY PacIpOCTPaHeHMdA Ioxapa M, COOTBETCTBEHHO, 3HaudeHMe lapaMmerpa t

611
ornpernesidercd InyrTeM IIpoBeneHMA IIOBTOPHOT'O pacueTa t I1ocre BHeCeHIMAa
o
COOTBETCTBYKINX U3MEHEHUNV B cxeMy O6%eMHO—HHaHMpOBOqHHX pemeHMﬁ 30aHm4Ag.

24. [Ipn [IpMMEeHEeHUN B KauvecTBe JOOIOJIHMUTEJIBLHOT'O [IPOTUBOIIOXAPHOI'O
MEPOIIPMATNA yCTpOﬁCTBa JOIIOJIHUTEJIbHEIX SBaAKYaAILIMOHHBIX nyTeﬁ M BEIXOIOB CJlegyeT
BEITIOJIHUTbB HOBTOpHHﬁ pacueT 1o OlLlEHKe IIapaMeTpa t C yyeToM

p
OTKOPPEKTMUPOBAHHBIX O6%eMHO—HHaHMpOBOQHHX pemeHMﬁ.

25. HpM IIPVMIMEHEHUN B KaduecCcTse OOIIOJIHUTEJIBHOT'O IIPOTUMBOIIOXAPHOTI'O
MEPONPUATUA YCTPOMCTBA CUCTEMH OIOBEULleHMS JIoOe¥ O I[oXape U ylpaBJIeHUd
sBaKyaumeﬁ nmneﬁ IIOBBILEHHOTI'O TUIIa cjienyeT BHIIIOJIHUTB HOBTOpHHﬁ pacueT II0

OLIEHKe IlapaMeTpa t C yYHeToM IlepepaclipeneieHMAa IIOTOKOB 3BAKYMPYIMXCA U
P

M3MEHEHUA CXeMEL SBaKyaluum B 3aBUCHMOCTIM oT CLIEHapmeB BO3HMKHOBEHUA U

pPasBuUTUA I1oXxapa nu, COOTBETCTBEHHO, aJjiropmTMa (byHKLU/IOHVIpOBaHVIH CrCTEMBL

ONOBEUEHUSA JIoOen o IIoXxape nm ylipabBJIeHVeM 3BakKyalluln Jonen .

3HayeHue mapaMmerpa KCOya . mpuHuMaercst paHbiM K = 0,8, ecnu BBIOJHAETCA XOTS OBl OJHO U3

COV3,i
CIEAYIOIINX YCIOBUI:
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

3qaHKe 00OPYJOBAHO CHCTEMOW OIOBEHICHHs JIOJCH O MoXape W YIpaBleHHsS 3BaKyalued Jojei,
COOTBETCTBYIOLIEH TpeOOBaHHAM HOPMATHBHBIX JOKYMEHTOB I10 TI0KapHOW 0€30I1aCHOCTH;
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

000opyIoBaHNE 3JaHWS CHCTEMOIl OIOBELICHMS JIOJCH O IoXKape M YIpaBJIeHHs dBaKyalueil moxeil He

TpeOyeTcsl B COOTBETCTBHH C TPEOOBAHUSIMU HOPMATHUBHBIX JIOKYMEHTOB I10 MOXXapHOW 0€3011acHOCTH.
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

B octanbHBIX ciydasx Kcoya,i MIPUHUMAETCS PABHON HYIIO.
(8 pen. IIpukaza MUC PO ot 12.12.2011 N 749)

26. BMsaHuMe CUCTEMH NPOTUMBOINBIMHOM 3allMTHEHL Ha YPOBEHL OOECIIEUEeHHOCTU
fe30macHOM SBakKyaluuM JIOOeM [OpM IoXape OlleHMBAeTCsa [OCPEeICTBOM pacueTa
3HAYEHUA t C y4eToM TeXHUYECKUX XapakKTEepUCTUK IPUMEHSAEMOTO

on
BEHTUJIALMOHHOTO 060opPyIOBaHMUSA IPOTUMBOOEIMHOM  3amMTH. [lombop napaMeTpoB
BEHTUJIALUMOHHOTO ODOPYHOOBaHMA OCYULECTBJIAETCHS B COOTBETCTBMM C HOPMATMBHBEMU
OOKYyMEeHTaMM II10 I[OXapHOoM ©0es30MnacHOCTM. IIpyM 3TOM IOJiS BHIIOJIHEHMS pPacyeToB

crlenyeT NPUMEHATH BOHHYKW (30HAJIBHY0) MJIM IIOJIEBYI MOLEJIM.
3HaueHue IMapamerpa Kﬂll3,i MIPUHUMAETCSI PaBHBIM Kﬂll3,i = 0,8, ecnu BBIIOJIHAETCS XOTA OBl OJHO W3

CIIEAYIOIINX YCIOBUIL:
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)



31aHMe 000PY/JI0BAHO CUCTEMOMN MPOTHBOABIMHOM 3aIUThI, COOTBETCTBYIOIECH TPEOOBAHUSIM HOPMATHBHBIX
JIOKYMEHTOB I10 IO)KapHO! 0€30MacHOCTH;
(8 pen. IIpukaza MUC P® ot 12.12.2011 N 749)

000py/IOBaHUE 3[[aHUSI CUCTEMOM MTPOTUBOBIMHOM 3aIUThl HE TPEOYeTCsl B COOTBETCTBUU C TPEOOBAHHUAMU
HOPMAaTHBHBIX JOKYMEHTOB MO MOXXapHOH 6€30MaCHOCTH.
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

B ocranbHbIX ciiydasx KHIB,i NIPUHUMAETCS PAaBHOU HYJIIO.
(8 pexn. Ilpukaza MUC P® ot 12.12.2011 N 749)

27. OTrpaHMUueHME KOJMUECTBA JIOAe)V B 3OaHUM IO 3HAUEHUM, Oo0eCleuuBablMx
0e30MnacCHOCTbL MX SBakyalUuM U3 3OaHUS [IPU [IoXape, YUYUTHBAETCS NOCPEeICTBOM
IIOBTOPHOTO pacuera 3HAUEHUS napamMeTpa t npu CyleC TBYIOIMX

P
0OBEMHO—IIJIAHUPOBOUHEIX pPEeUEeHNAX n OT'PAHUUYEHHOM 3HAYEeHUU KOJINUeCTBAa
SBAKYUPYOIMKXCSA NPY IIOXape.

28. Jlns moydeHUs WCXOOHBIX MAHHBIX, HEOOXOIMMBIX IS TPOBEACHHS PacueToOB, MPEIYCMOTPEHHBIX
HacTosmedr MeTOOuKoW, CIeayeT WCIONb30BaTh CIPABOYHBIE HCTOYHUKH WHPOPMAIMHA ¥ IMPOEKTHYIO
JOKYMEHTAIMIO 3/1aHHUs.

IIpunoxenue N 1
K yHKTY 8 Metoauku

CTATUCTUYECKHE JAHHBIE
O YACTOTE BO3HMKHOBEHHA ITOKAPA B 3JAHUAX

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

N HammMeHOBaHME 3IaHUS YacToTa BOB3HMKHOBEHMS IOXapa B
n/o TeueHye Tozna
1. |[OBmweobpaszoraTesibHBEIE yupexneHmusa -2

(mxoJsia, WKOJIA—-MHTEPHAT, IeTCKUM 1,16-10
oM, JIuMlLeM, T'¥MMHAa3US, KOJIJIeIX)

2. |YupexImeHus Ha4aJIbHOT'O -2
npodeCcCMoHaJIbLHOTO obpasoBaHusa 1,98:-10
(mpodeccmuoHanbHOE TeXHNYUEeCKOe
YVUNIIALIE )

3. |YupexmeHus CpenHero -2
npodeCcCMoHaJIBLHOTO obpasoBaHmusa 2,69-10
(cpenuee creumajibHoOe yuebHOe
3aBeIeHue)

4. |HOpoune BHEIIKOJIb HEIe " oeTCcKue -2
yupexneHmusa 1,52-10

5. |HdeTckue 0300POBUTEJIbLHEE jlarepsd, -3
JIeTHMEe »OeTCKMue Iauu 1,26-10

6. |CanarTopumu, oma OTOBIXA, -2
npobduiaxkTopmm 2,99-10

7. |AMOyJaTopuu, DOJNIUKJIMHUKY, -3
OVCIIaHCEPH, MEINYHKTE, 8,88:10
KOHCYJIb Talum

8. |lpennpmAaTUsa PO3HUYUHOMU TOPT'OBJIN & -2
YyHUBEpMaryu, IIPOMTOBAaPHEE 2,03-10
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MaTr'a3VHEL, YHUBEPCAMEL,
IIPOOOBOJIECTBEHHBIE MaTl'a3MHEL,
MaI'a3MHEL CMEllaHHBIX TOBApPOB/;,
alnTexKn, AllTEeYHEIE JIAPBbKU;, nmpodne
30aHMd TOPITOBJIIM

9. |lpennpusarus PBIHOYHOM TOPTOBJIN : -2
KPBITEIE, OIITOBEIE PHHKMU (M3 3HOAaHUMN 1,13-10
CTALMOHAPHOM INOCTPOMKM), TOPIOBEHE
IaBMJIbOHEL, KMOCKMU, JapbkM,

InajlaTkKy;, KOHTeIZHepr

10. |IpennpuaTusa OOLECTBEHHOTO NUTAHUSA -2
3,88-10

11. [TOCTUMHMLUE, MOTEJIM -2
2,81-10

12.|CoOpTHUBHEE COOPYXEHUSI -3
1,83:-10

13. [KnyOHele u KYJIb TYPHO—3pPEJIMIIHEE -3
YUpEeXneHus 6,90-10

14 . |Bubnmorexu -3
1,16-10

15. |Myzenu -2
1,38-10

[punoxenne N 2
K myHKTy 10 MeTtomuku

VIIPOILLEHHASI AHAJIUTUYECKASI MOJIEJIb
JIBMOKEHHMS JIIOJICKOI'O TIOTOKA (OITPEJIEJIEHUE PACYETHOI'O BPEMEHU
ABAKYALMH JIFOAEN 13 IIOMEILEHUN U 3JAHUI 10 PACYETY BPEMEHU
JBIKEHUS OJTHOT'O WJIU HECKOJIBKUX JIFOJICKUX IIOTOKOB
YEPE3 DBAKYALIMOHHBIE BbIXO/IbI OT HAUBOJIEE
VJIAJIEHHBIX MECT PASMEILEHHS JIFOJIEI)

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

PacueTHoe BpeMsa sBaKyalunn JOemn t us3 moMele HM U 3OaHUM’
p

yCTaHaBJIMBaeTCa I[IO pacueTy BPEMEeHM IBMXEHMS ONHOTO MJIM HECKOJIbKMUX JIOICKUX
IIOTOKOB qepes S5BaKyalVOHHEE BBIXOIBEI OT HaI/I@O.Hee YIOaJIEHHBEIX MeCT paBMeIlLeHMH
JIOOEN .

[Ipy pacueTe BeChb IIyTb IBMXEHMS JIOOCKOI'O I[OTOKa [oIpasleligeTcs Ha
y4acTKM (IIpoxXOoH, KOPMIOP, IBEPHOM IIpoeM, JIECTHUYHBM Mapu, TamMOyp) IJIMHOM 1

i
mu IlH/IpI/IHOﬁ nejibTa . HauanpHBEIMM ydyaCTKaMIM ABJIAITCA HpOXO,I[bI MeXIoy pa@OT«H/IMM
i

MecTaMy, oOopyIoBaHMeM, padaMM Kpecejl U T.II.

[Ipy omnpenejieHMM PaCUETHOT'O BpPEeMeHM »5SBaKyaluuMu JioIel OIMHY M LUUPUHY
KaxIoro ydacTKa OyTM B»sBaKyaluuM IJigd [OIPOeKTUPYEMBIX 3OaHUM [IPMHMMAIT II0

IPOEeKTy, a nOJsa TIOCTPOEHHHEX - IO O(QaKTUUYeCKOMYy IIOJIOXEHMI. [IMHY OYyTH I10
JIECTHMUHEIM MapllaM, a TaKXe 10 [IaHOyCaM M3MepsAlT 10 IJMHe Mapua. OIMHY IyTH
B IBEPHOM I[IpoeMe IIPMHMMAIT pPaBHOM HYyJO. I[IpoeM, PaCIOJIOXEHHEM B CTeHe

ToJiuMHOM ©Oojyee 0,7 M, a Takxe TaMOyp clleOyeT CUMTATb CaMOCTOSTEJIbHBIMU
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yYuyaCTKaMM T'OPM3OHTAJIBHOTO IIYyTHM, MMEKINM

PacueTHOe BpeMsa B3BaKyaluu Juomen t

P
IBVMXEHMA JIIOOCKOI'O IMIOTOKa IO OTIOeJIbHBEIM

t
1

roe BpeMsa IOBMXEHMUS JIOICKOTO
MUH. ;

t, t, t,

1 2 3

cllenyoMxX IOCJe MepBOTrO ydyacTka IyTH,

BpeMsa IOBMXEHMUS JIHOINCKOTO IIOTOKAa

BpeMsa

paccumMTEBALT O dopMmysie:

roe 1
1

OJYHa I[IepPBOTO ydyacTKa NOyT

\Y

1
IIepBOM ydYacTke,
JIOTHOCTM D) .
[IJIOTHOCTHB

CKOPOCTBb IBVXEHMA JIIOOCKOT

M/MMH. (ompenesseTcs
OLOHOPOOHOTO JIOICKOTO

pacCdMTEIBaOT II10 @opMyne:

X

roe N
1

- UMCJIO JIOOEeM¥ Ha I[IepBOM yua

£ cCpenHAad IUIoWalb TOPU3OHT
IpMHMMaeMass B COOTBETCTBMM C IIYHKTOM 6
nesbTa LMPMHA [NEePBOTO ydacTKa II

1

CkopoCThb

V  IOBMXEHMA JIOOCKOTO IOT
1

IepBOTO, IMPMHMMAKLT o Tabiuue [12.1 B

JIONCKOTO IOTOKa II0 KaxXIoMy M3 DTUX

BCeX Yy4YaCTKOB IIyTM, B TOM UMCJIe M IJiA

X

et

Toe mesjbTa ,
i
eMy ydacTka IIyTHu,

OeybTa
i-1

- LMPpMHA pa

My

MM KOHEUHYK IJIMHY 1 .
i
cJjlenyeT OIpeneliiTh KakK CyMMYy BPEMeHU’

ydyacTkaM nyTmM t 1o dbopmye:
i

(12.1)

IIOTOKa Ha IIepBOM (HauaJbHOM) ydyacTke,

IBVMXEHMA JIIOOCKOI'O INIOTOKa Ha KaxXIioM M3

MIH .
10 TIepBOMy Y4YacTKy oyt t , MMH.,
i
1
1
-, (I1.2.2)
\%
1
n, M;
O TIOTOKa IO IOPMBOHTAaJIbHOMY IIYyTHM Ha
no Tabmuue I[12.1 B 3aBUCKMMOCTU OT
[IOTOKa Ha I[IepBOM ydYacTke nyTtm D
1
x £
——————— P (I12. 3)
nejbTa
1
cTKEe, UYel.;
aJibHOM I[poeKuUMM uYejioBeka, wM2/uyei.,

npuioxeHmsa N 5 k HacTodAmeM MeTorduke;
YTU, M.

OKa Ha ydacTKax IyTHu, CJelyolurx II0CJe
3aBUCHMOCTM OT MHTEHCUBHOCTMU IBWXEHUSI

YUYACTKOB MYyTM, KOTOPYK BHUMCISKT IJII
IOIBEPHEIX IIPOEMOB, IO dopmyJie:

neJjibTa

(112.4)
bBTAa
i

CCMaTpMBaeMOTO 1-TO U MNPenuecTBYOIETo
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(;,Q;.;, - MHTEHCUBHOCTH JBMXEHHs JIFOJCKOTrO MOTOKA MO PaCCMAaTPHMBAEMOMY i-My M IPEAILECTBYIOILEMY
ydacTKaM IyTH, M/MHUH. (MHTEHCHBHOCTb JBMXKEHMS JIOACKOIO II0TOKA Ha EPBOM ydacTke Iyt (|; ompenensercs

o tabmwmie [12.1 no 3HaveHUIO D1 , ycTaHoBeHHoMy 1o popmyne (112 (;, ;4 D1 3)).
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

Ecin 3HaueHue g , onpegmesnseMoe no odopmyise (II12.4), wMeHble NI PaBHO
i
q , TO BpeMsa IBWXeHMS 10 ydacTKy OyTu t , MMUH., PaBHO:
max i
1
i
t = -- (I12.5)
i Y,
i
IpM 3TOM 3BHAUEHUS g , M/MUH., CJleoyeT MNPUHMMATLH PAaBHBIMM :
max
16,5 - a5 rOpU30OHTANIBHBIX MTyTEH;
19,6 - 11 IBEpHBIX POEMOB;
16,0 - I JTIECTHHIIEI BHU3;
11,0 - anst ICCTHUIIBI BBEPX.
Ecin 3HauveHme g , omnpemneJyieHHOe 1o GopwmyJsie (I12.4), ©Gojybume g , TO
i max

IMpUYHY ZOeJibTa
i
IIpM KOTOPOM cobmomaeTcs YyCJioBue:

OaHHOTI'O ydacCTKa IIyTM CJjlenyeT YyBeJIMYMBATB Ha TaKOoe 3HadYeHue,

qa <=g (TI12.06)
i max

Ecnu 3mauenme (];, onpemenennoe mo dopmyne (I112.7), 6ombme (,, , TO MIUpHHY 5, AHHOTO ydYacTKa

MyTH CIEAyeT YBEIMYMBATh HAa TaKOe 3Ha4YeHUE, uToObI coOuroganock ycioBue (I12.6). Ilpu HEBO3MOXKHOCTH
BhITIOTHEHUS ycstoBHs (I12.6) HHTEHCHBHOCTD M CKOPOCTH ABHMKEHHUS JIIOJICKOTO MOTOKA 110 YYacTKy 1 OIPENeNnsoT
mo tabmume [12.1 npu 3Hauennu D = 0,9 u Gonee. [Ipm 3TOM ciiegyeT yYWTHIBATH BpeMs 3alEPXKKU JBIKCHUS

J'IIOI[Gﬁ H3-3a O6paBOBaBH.IeFOCH HX CKOIUICHHSA B COOTBCTCTBHUU C IMPUIIOKCHUCM qi qmax é‘l N 5k HaCTOHHIeﬁ

Meronuxe.
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

Tab6muma I12.1
VHTEHCUBHOCTD U CKOPOCTD JABUKEHHUS

JIFOACKOTO MOTOKA HA pa3HbIX yYacTKax HyTeﬁ 9BaKyalluu
B 3aBUCUMOCTH OT IIJIOTHOCTHU

IInot- I'opuzonTanbHbIi JlBepHoi JlecTHuna BHU3 JlecTHuna BBepx
HOCTb 11y Th IpoeM,
OTOKa CKO- WHTCHCHUB- WHTCH- CKO- WHTCH- CKOPOCTH UHTCHCUBHOCTh
D, pocThb HOCTb (, CUBHOCTb pocThb CUBHOCTb V, q, M/MHH.
M2/m2 V, M/MHH q, M/MHH V, a, M/MHH.
M/MUH. 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 24,5 141 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
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0,90 u 15 13,5 8,5 8 7,2 11 9,9
Goiee

[Tpumeyanue - HHTEHCUBHOCTH JBHXKCHUS B IBEPHOM IIPOEME NPH IUIOTHOCTH HOTOKA
0,9 u 6oree, paBHas 8,5 M/MUH., yCTAHOBIICHA I ABEPHOTO MPOEMa MIMPHHON

1,6 M u Gostee, a pu JBEPHOM IIPOEME MEHbBIICH IMHUPHHBI HHTCHCUBHOCTD JIBIDKCHHUS
CIeyeT onpenesaTh mo gopmyne q = 2,5 + 3,75 x nenbra.

Puc. I12.1. CrinsiHuE MFOICKAX TTOTOKOB (HE MIPUBOIUTCS)

[lpy CIMAHMM B Hadajle 1-T0 ydYacTka IOBYyX U OoJiee JIOOCKMX I[OTOKOB (puC.

[12.1) MHTEHCUMBHOCTbL OBWMXEHMS g , M/MUH., PACCUMTHBAT 10 QopMmyJe:
i
SUM g X OeJbTa
i-1 i-1
q = ——————————————————— , (r2.7)
i oesbTa
i
TIme g - MHTEHCUBHOCTL IBMXEHMUS JIOACKMUX IOTOKOB, CJIMBAKNIMXCS B Hauale
i-1
i-ro yvyacrtka, M/MUH.;
oeJibTa — WMPMHa Yy4YacCTKOB IIyTU CJIMAHMA, M;
i-1
mejbTa - WLMPMHA PacCCMATPMBAEMOTO ydacTKa IyTM, M.
i
Ecim 3HaueHMe ( , OIpenejyieHHoe 1o dopMmyse (I12.7), 6Gombume g , TO
i max
IMPMHY OeJibTa IOAaHHOT'O ydYaCTKa NYyTHru CcjlegyeT yBeJIMdMBAaTBh Ha TaKoe 3HadYeHnue,
i
uTOOE cofionasiock ycjoBue (I[I12.6). B »TOM ciiyyae BpeMs IOBUMXEHMUsS IO yYacTKy 1

onpemensanT no dopmyse (II12.5).

[punoxenue N 3
K nyHKTy 10 Meronuku

MATEMATHUYECKA S MOJIEJIb .
VMHANBUAYAJIBHO-ITOTOYHOI' O ABM)KEHWA JITOAEN 13 3AHUA

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

PacuetrHoe BpeMs 3Bakyaluu Jitoe U3 3[jaHNs YCTaHABIMBAETCS 10 BPEMEHH BBIXO/A U3 HETO MOCIIEIHEro
YeJI0BEKA

[lepen HaualoM MOJEIMPOBAHHUS MIPOLIECCA IBAKYALMH 33JA€TCS CXE€Ma 3BaKyallMOHHBIX TyTel B 31aHuu. Bee
9BaKyallMOHHBIC ITyTH MOAPA3ICIIOTCS Ha 3BAKyallOHHBIC YYacTKH JJIMHOW a W mmpuHO# b. [nnHa u mmpuna
KaXKJO0r0 y4acTKa IIYTH 9BaKyallMu AJsl MPOCKTHUPYEMbIX 3/1laHUH MPUHUMAIOTCS 10 MPOEKTY, a I NOCTPOEHHBIX -
1o (haKTUIECKOMY MOJIOKEHUIO. [IJTMHA ITyTH 1O JISCTHHYHBIM MapIllaM H3MepseTcs 110 JUTHHE Mapiia. J[irHa myTH B
JIBEPHOM TPOEME NPUHHMACTCS PAaBHOM HYJIO. DBaKyal[MOHHBIE YYaCTKH MOTYT OBITh TOPH30HTAJIbHBIC H
HaKJIOHHBIE (JIECTHUIIA BHU3, JIECTHUIIA BBEPX U MAHYC).

3a TrTabapuTH uYeJIOBEKa B IIJIaHEe MNPMHMMAETCs D3JUIMIC C pasmepamm ocert 0,5 M

(mvprHa uyejioBeka B mleuax) u 0,25 M (TojumMHaA UYeJioBeka) . 3alailTcsd KOOPIOMHATEH

KaxOooro dYeJloBeKa X — PacCCTOfAHME OT LEeHTpa D3JIJIMICA OO KOHLlAa 5BakKyalMOHHOI'O
i

ydJacTKa, Ha KOTOPOM OH HaxommuTcs (pmuc. I3.1).

(B pen. Ipuxaza MUC P® ot 12.12.2011 N 749)
KoopmnmHaTe KaxXOoI'o YejloBeKa X B HaYaJIbHBIM MOMEHT BPEMEHM 3alalTCcs B
i
COOTBETCTBMM CO CXEMOM pPacCCTaHOBKM JIOIEN B IOMelleHUAX (paboume MecTa, MecTa
OJi  3pUTeJIel, CHajibHHe MecTa U T.II.). B cilyyae OTCYTCTBUS TaKMUX IOAaHHBX,
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HanmpuMep IJjisg MarasMHOB, BEICTABOYHEIX 3aJIOB M APyToe, LOIYyCKaeTCsa pasMelaTb
Jonen PaBHOMEPHO o BCel mIomany I[OMENEHMs C yYeTOM pPaCCTaHOBKU
TEXHOJIOTMYECKOTO OOOpPYyHNOBaHMUA.

KoopanHaTa kakgoro 4einoBeka B MOMEHT BPEMEHH t OTIpeiensieTcs mo popmyie:

X (t) = x (t - OenmpTa t) - V (t) x HenbTa t, M, (I13.1)
i i i
roe x (t - HenbTa t) - kKooOpIMHATA 1-T'0 UeJIOBeka B npenenymmn MOMEHT
i
BpeMeHUu, M;
V (t) - ckopocThb 1i-T0 uejioBEeKa B MOMEHT BpeMeHu t, M/C;
i
IenpTa t - ODpoMexyTOK BPeMeHM, C.

Puc. I13.1. KoopnuHaTHast cxema pa3MeleHus Jito1ei
HA MyTSX 3BaKyaluu (He IPUBOIUTCS)

CkopocTb 1-T0 uesnoBekxa V (t) B MOMEHT BpeMeHU t omnpenejysercs no Tabiauie
i
[12.1 npunoxeHus 2 K MeTomuke B BaBUCUMMOCTM OT JIOKAJIBHOM IIJIOTHOCTM I[IOTOKa, B
KOTOpOM OH nOBmxeTcsa, D (t) m Tuna 3BaKyalMOHHOT'O ydYacCTKa.

i
JlokasibHas IJIOTHOCTBL D (t) BHUMCIgeTCcda [0 TPYNNe, COCTOAmEeX M3 n
i
JeJIOBEek, [0 QopMmyJie:
D (t) = (n(t) - 1) x £ / (b x OenbTa x), M2/M2, (I13.2)

I/I€ N - KOJIMYECTBO JIOACH B rpyIIE, YEIOBEK;

f - cpenHss oAb TOPU3OHTAIBHOM MPOSKIMU YEIOBEKa, M2;
(8 pexn. Ilpukaza MUC P® ot 12.12.2011 N 749)

b - mmpuHa ’3BakyannoHHOro yyacrtka, m;

Jenbra X - pa3HOCTh KOOPAWHAT MOCJEIHEr0 U IEPBOT0 YEJIOBEKA B TPYIIIE, M.

Ecam B MOMEHT BpeMeHM T KooOpIMHATa udejioBeka X (t), omnpezneseHHas IO

i

bopmysie (II3.1), cTaHeT OTPHMLATEJIBHOM - B3TO O3HaAYaeT, UYUTO UYeJIOBEeK IOCTUT
TPaHMLE TEeKyHNEeTro ©SBaKyalMOHHOTO YydYyacTKa M IOOJDKEH I[EPEeuTr Ha CJeIyouuni
5BAaKYyalMOHHHM yYacCTOK.

B 3ToM ciiyyae koopanHaTa 3TOT0 YeJ0BEKa Ha CIEAYIOLIEM 9BaKYallMOHHOM y4YacTKe ONpeAeseTCs:

Xx (t) = [x (£ = dt) -V (t) xdt] +a -1, M, (I13.3)
i i i 3 3
rne x (t - dt) - xoopmmHaTa 1-rT0 UesyioBeKa B MNPEeOBOylMii MOMEHT BPEMEHU
i
Ha (Jj-1) »BakyalMOHHOM ydYaCTKe, M;
V (t) - ckxopocTb 1i-To uejyoBeka Ha (Jj-1)-oM ®BakyalMOHHOM Yy4YacCTKe B
i
MOMEHT BpeMmeHu t, M/c;
a - IJMHa J-T0 ®BAaKyallMOHHOTO ydYacTKa, M;
]
1 - kxoopIMHaATa MecTa CIMSHMSA Jj-To ¥ (j-1)-To 5BaKyalMOHHEX YyYaCTKOB
J

- paccTosgHMe OT Haudajla J-I'0 3BakyalMOHHOI'O ydYacTKa OO MecTa CJIMSHMS eIro C
(j-1) -BIM P»BaKyalMVOHHEIM YyUYaCTKOM, M.

KommuecTBO Jiomel, NepexoldlMxX C OIOHOT'O 3BakyalMOHHOTO ydacTKa Ha IpyTon
B eIMHUIY BpPEeMeHM, OIpeleligeTCcs IPONYyCKHOM CIOCOOHOCTBIO BEHXOINA C ydacTKa

Q (t) = g (t) x ¢ xdt / (f x 60), uemn., (I13.4)
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roe q (t) - MHTEHCMBHOCTb OBUMXESHUA Ha BBEIXOIOe C j—I‘O 5BaKyalMOHHOI'O

J
yyacTka B MOMEHT BpeMeHM t, M/MMWH.;
C - mIMPMHa BHXOIa C J-T0O BBaKyalMOHHOTO ydacTKa, M;

]

dt - mpoMexxyTOK BpeMeHH, C;

f - cpenHss IoNaab TOPU30OHTAIBHON MPOEKIMU YeIOBEKa, M2,

VIHTEHCUBHOCTEL IBMXEHMsS Ha BHXOIEe C Jj-I'0 ®BaKyalMOHHOI'O yudacTka g (t) B

J
MOMEHT BpeMeHHu t omnpemesigeTcsa B 3aBUCUMMOCTM OT IIJIOTHOCTM JIOACKOT'O IIOTOKAa Ha
3TOM yyacTke Dv (t).
J
[IJIOTHOCTB JIOICKOI'O IIOTOKAa Ha Jj—-OM 3BakyalMOHHOM yudyacTke Dv (t) B MOMEHT
J

BpeMeHM t omnpeznensgeTcsa no dQopwmyJie:

Dv (t) = (N x f xdt) / (a x b ), mM2/M2, (I13.5)
J J J J
roe N - umMcCJIO JIOIe Ha Jj—OM 2BaKyallMOHHOM yUYacTKe, uell.;
J
f - cpenmHasg nyomanb TOPMBOHTAJLHOM MPOEKUMM uUejioBeka, M2;
a - IOJMHa Jj-T0 3BAKyalUMOHHOTO ydyacTKa, M;

b - mmMprHa Jj-T'0 »BakyalMOHHOTO ydacCcTKa, M;

dt - OpoMexyTOK BpeMeHM, C.

B MOMeHT BpeMeHM t onpenesyseTcs KOJIMUYECTBO JIOIEM m C OTPMULATEeJIbHBMU
koopmuHaTaMu x (t), omnpenesieHHEIMM 110 dopmyJie (I13.1) . Ecam 3HaueHMe m <=

i
Q (t), TO BCe m UeJIOBEK [epexXOnAaT Ha CJeOyllMM 3BaKyalMOHHEM y4aCcTOK M UX
]
KOOPIMHATE ONPEeNesIAlTCsS B COOTBeTCTBMM C dbopmysion (I13.3). Ecam 3HaueHMe m >
Q (t), TO KOIMUECTBO UYEeJIOBEK, paBHOEe 3HaueHuHo Q (L), HmepexonouT Ha CJenyoumn
] ]
5BaKyaUMOHHEM YYaCcTOK M WUX KOOPIMHATEL OIpPelejidiTCsa B COOTBETCTBMM C
bopmysionr  (I13.3), a KOJIMUECTBO UEJIOBEKk, PaBHOe 3HaueHMioO (m - Q (t)), He
J
nepexonuT Ha crle myommn DBaKYyaLVOHHEMN ydyacTok (ocTamwTcsa Ha OaHHOM
DBAKYalMOHHOM YydYacCTKe) M MX KOOpIMHATaM IIpMCBamMBalTCS 3HaueHuUa x (t) =
i
k x 0,25 + 0,25,

rae k - HoMep psiga, B KOTOPOM OyAyT HAXOIUTHCS JIFOAH (MAKCUMAIbHO BO3MOXKHOE KOJIMYECTBO YEIOBEK B
OJTHOM PsITy COOKY IIPYT OT IpyTa JJIs KaKIOTO 3BAKYaI[HOHHOTO y4acTKa ONPEeNsIeTCs mepel HauyalloM PacueToB).
Takxum 00pa3oM, BOSHHKAET CKOIUICHHE JIFOICH Mmepe/T BRIXOA0M C 9BaKyaIl[MOHHOTO yJacTKa.

Ha puc. [13.2 m300pakeHa OJIOK-cXeMa OTpeIeIeHUs] pACUSTHOTO BPEMEHH IBaKyaIlUH JFOACH U3 31aHus.

Ha ocHOBaHWY 3a/1aHHBIX HAYaIBHBIX YCIOBHU (HAYaIBHBIX KOOPMHAT JIFOJCH, TapaMeTPOB dBaKyallMOHHBIX
YYaCTKOB) OIPENEISTIOTCS TUIOTHOCTH JIFOACKHX TIOTOKOB Ha IyTAX SBaKyalldd ¥ TPOITYCKHBIE CHOCOOHOCTH
BBIXOJIOB C 9BaKyallMOHHBIX y4acTKoB. [lanee, B MOMEHT BpeMeHH t = t + dt, onpenensiercs Hamuane ODIT Ha myTax
dBaKyali. B 3aBUCHUMOCTH OT 3TOTO BBIOMPAETCS HANpaBIICHUE IBMKCHHS Ka)JIOTO YEJIOBEKAa M BBIYUCIISIETCS
HOBas KOOpJAMHATa KaXJI0To yenoBeka. [locie 3Toro cHOBa omnpeesstoTcs MIOTHOCTHU JIFOJACKUX MOTOKOB Ha MyTAX
9BaKyallil ¥ TIPOMYCKHBIE CIOCOOHOCTH BBIXOJOB. 3aTeM BHOBBL JaeTCs MpHUpalieHue Mo BpemMeHH dt u
OTIPEJICIISIIOTCS HOBBIE KOOPAUHATHI Jrofiek ¢ yueTtoM Hamuumst ODII Ha myTsAx sBaKyaldiy B 3TOT MOMEHT BPEMEHH.
ITocne aToro MpoIecc MoBTOpseTCs. PacueTsl MpoBOAATCA 10 TEX IOp, MOKA BCE JIIOIM HE OYAYT 3BaKyHpPOBAaHEI U3
30aHUs.

BBOIO MCXOIHBIX IOaHHBIX

\/

OnpegnesieHMe HadaJlbHEIX KOOPIMHAT JIOOEN
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\/

OnpemejieHMe IHapaMeTPOB 2BakyallMOHHEIX YUYAaCTKOB (IIyTei)

\/

OnpeneneHme BPEMEHNM HauaJla S5BakKyallM KaXIOI'O uYeJIOBeKa

\/

OnpeneneHme IIJIOTHOCTEMN JIOOCKMX I[IOTOKOB Ha SBaKYaAUMOHHEIX YydYacCTKax

\/

OnpenesieHyEe MNPOIIYCKHOM CIOCOBOHOCTM IPOEMOB

\/

BeiBonm Ha mneuaThb XapaKTeprMCcTK IIpolecCa sSBakKyalumn

\/

Hepexon K cllengypoleMy MOMEHTY BpPEeMEeHU

\/

OnpeneﬁeHme HallpaBJIEHMA IBUMXEHMA KaXIOI'O dYeJlIOBeKa

\/

OnpeznesieHyre IIJIOTHOCTM JIOACKOT'O IIOTOKa Iepell KaXIBEM UYeJIOBEKOM
(paccTogHMe @O MAOyWeT'O BIEepenyr dYejoBeKa)

\/

OnpeneneHme CKOPOCTM IOBMXEHMA KAXIOI'O UYeJIOBEKAa

\/

OnpeneneHme KOOPIOIMHATHE KaXOgoI'o YeJIOBEKa

\/ \/
OBaKyalus HEe 3aBeplleHa OBaKyaluusa BaBeplleHa
\/

OxkOHUaHMe pacuerTa




Puc. I13.2. Biiok-cxema omnpeeNieHrsT pacYeTHOTO BpEMEHH!
9BaKyalluu JIOJeH U3 31aHus

IIpunoxenue N 4
k myHkty 10 Metoauku

NMUTALITUOHHO-CTOXACTUYECKA S MO/JIEJIb
JABIDKEHMSA JIIOJJCKNUX ITOTOKOB

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

MHOXeCTBO JIOOe¥, OINHOBPEMEeHHO MIOYyIMX B OIHOM HalpPaBJIEHUM IO OOWMM
ydyacTkaM IIyTu, o0pa3l3ylnT JIOOCKOM IOTOK. YuacTKaMu OGOPMUMPOBAHMS JIOICKUX
IIOTOKOB B IIOMEUlleHMAX CcJledyeT [OIPMHUMATh [NPOXONH MexXnay obopyloBaHMeM. [ysa
IOCJIeOy IMX YUYaCTKOB SBaKyalMOHHEIX IIyTeM OHM IIPelCTaBJIAT CODOM IIepPBUUHBIE

MCTOUYHUKU JIIDIOCKUX IIOTOKOB. Pacnpenesenne N yeJIOBEK Ha ydacTKax
i
bopMMpPOBaHMA, MMemMx WMPMHY b ¥ OJIuHy 1l , nDpuHUMaeTCcs PaBHOMEPHBIM.
i i
[loeTOoMy B HadaJlbHHM MOMEHT Tt Ha KaxIoM 3JIEMEeHTAapHOM YydacTke [esbTa 1 ,
0 i
t0
3aHMMAaeMOM IIOTOKOM, IIJIOTHOCTBL NOTOKa D omnpernesnsgeTcsa no dopwmyse:
i
t0 t0
D =N / b x HDenvra 1 , uyen./m2 (rm4.1)
i i i i

[Ipy nDajbHeMmeM OBMXEHUM JIOOCKMX I[OTOKOB M3 MEPBUYHHX MCTOUHMKOB I10
obmMM ydacTKaM OYyTM [OIPOMCXOIUT UX CausgHue. ObpalzyeTcsa obumy NOTOK, UYaCTU
KOTOPOT'O MMET PpPas3JIMUHY IIJIOTHOCTL. [IpOMCXOIUT BHpPaBHMBAaHME IIJIOTHOCTEMN
PaBJIMUHLEIX YacCTey JIOOCKOT'O IIOTOKa — eIro IepedopMupoBaHMe. ClenyeT yUMUTHBATE,
4yTO €er0o T'OJIOBHAs 4YacThb, MMewumas nepern coboym CcBOOOIHBIM NyThb, pacTeKaeTcsa -
JIOOV CTPEMATCS MAOTM CBOOOIOHO NpPM IMJIOTHOCTM D . 3a MHTepBaJs BpeMeHHU [esbTa t

0
4acThb JII0IEM IepexXOomuT C DTUX DBJIeMeHTapHHX Y4aCTKOB Ha IocJjenywouyue u
IPOMCXOOUT M3MEHEHMEe COCTOSAHMSA JIOICKOI'O MNOTOKAa, €TI0 IBMXEHME.
CKOPOCTBE IOBWXEHMS JIOOCKOTO IIOTOKa IIPM IJIOTHOCTM D Ha i-oM oTpeske

i
yyacTKa IIyTM K-T'O BMIA CJeNyeT CUMTAaTh CJy4YalHOM BeJIMUMHOM V , UMenmemn
D, K
UMCJIOBBE XapPaKTEepPUCTUKU :
MareMaTH4eCcKoe OKuAaHue (CpeHee 3HaUeHue)
Y =V x (1l -a x1InD /D ) x m npu D > D ,
D,k 0,k k i 0,k i 0,k
\Y =V npu D <= D ; (114.2)
D,k 0,k i 0,k
CpelHee KBaJpaTUYHOE OTKIOHEHUE
curMa (V ) = curma (V ) X (1 —a x1InD /D ), (I14. 3)
D,k 0,k k i 0,k
roe V u curma (V ) - MaTeMaTHUUYeCKOoe OXMIaHMe CKOPOCTM CBOOOIHOTO
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OBMXEeHMS JiomeM B InoTtoke (nmpu D <= D ) M ee cCcpenHee KBalpaTUUHOE
i 0,k
OTKJIOHEHMEe, M/MMH.;
D - I[peleyibHOE 3HAUEeHMEe IIJIOTHOCTM JIOICKOTO IIOTOKA, IO IOOCTWXEeHMUS
0,k
KOTOPOI'O BO3MOXHO CBOOOIHOE IOBMXEHMEe JIoIe) 10 k-My BUAYy OYyTM (IIJIOTHOCTBL He
BJIMSET Ha CKOPOCTHL IBMXEHUs JIoIeM) ;

a -  ko2dduLMeHT amanTauMy JIOOel K M3MEeHEeHUSAM IIJIOTHOCTM IIOTOoKa IIpU
k
IBVWXEHUM 10 K-My BUIOY IIyTHU;
D - 3BHAauUeHMe IIJIOTHOCTM JIOACKOI'O IIOTOKa Ha 1-0OM OTpe3ske (Oenbra 1)
i
yyacTka NOyTu WUPMHOM b , dYes./m2;
i
m - KO30OMUMEHT BIMSHMA OpPOEMaA.

3HaveHHs IepEeYHCIICHHBIX TapaMeTpoB cieayeT NpHHUMATh 1o tadnuue [14.1.

Ta6muma [14.1

Bun nyTm, k \Y , curMma (V ), D a m
0,k 0,k 0,k k
M/MMUH . M/MMUH . yes. /M2
T'OpUBOHTAaJIbHEM 100 5 0,51 0,295 1

B 3I0aHUN

T'oprBOHTAaJIbHEMN 100 5 0,70 0,407 1
BHE 3IaHuga

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

JlecTHMLIA BHUS 80 5 0,89 0,400 1

JlecTHMLIa BBEpPX 50 5 0,67 0,305 1

<*>Tlpu D = 9 wen./m2 3naverns (; =V, -Dy, onpenensiorest mo popmyne 0 =10-(2,5+3, 75-b, ),

M/MHFH.
(cHocka B pen. [Ipukaza MUC P® ot 12.12.2011 N 749)

t0 t0
IIpr J000M BOBMOXHOM 3HadeHMM V JIoOM B KoJMdecTse N, Haxozjammecs B
i
MOMeHT t Ha 1-oM »JeMeHTApHOM ydYacTke, IBUIAITCHA [0 HEMYy M HAUMHALT
0
IepexoIUTh Ha MNOocCJenywommi ydacTtok (i+l) (pmc. I4.1). Ha ydyYacTok 1 B CBOD

ouepenb IIepPexXOnoMT YacThb JIoIeM C npenenymero (i-1) sJeMeHTapHOT'O ydYacTKa U
M3 MUCTOUYHMKA 7.

[Io mnpomecTtBMM BpeMeHM JenabTa t kK MOMeHTy t = t + JlesibTa t TOJBKO
I 0
t0
yacTe Jmomer N C ydyacTka 1 ycneeT nepeMTu Ha ydacTok (i+l). K sTomy
i,i+1
t0
MOMEHTY BpeMeHu us3s N Joner, OHBIMX Ha ydyacTke 1 B MOMEHT t , OCTaHeTCs
i 0
t0 t0
(N - N ) Jgomevi. VX UMCJIO IIOIOJIHSEeTCS =3a CueT JioIeM, YCIeBIMX 3a
i i,i+1

t0
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3TOT MHTEPBAJI BPEMEHM I[epPeMTM Ha HerOo C Npelsnymero ydacTka - N n us3

i-1,1
t0
MCTOUHMKa N . Torma TIIJIOTHOCTL IIOTOKA Ha YydyacTKe 1 B MOMeHT t Oymer
jsi 1
paBHa:
tl t0 t0 t0 t0
D = (N - N + N + N )y / b x IDenprTa 1. (14 . 4)
i i i,i+1 i-1,T j,1 i
CxkopocCTs OBWXEHMS JIOIOEeM, OKaszaBIMXCS Ha ydacTke 1 B  MoMmeHT t ,
1
onpemengeTcsa no dopwmyse:
tl t
\Y =V (1 -a x1InD /D ) . (I14.5)
i 0,k k i 0,k

Puc. I14.1. U3MeHEeHH COCTOSTHHUA MOTOKA B MOCJIEIOBATEIHLHBIC
MOMEHTHI BpeMeHH (He IPUBOAUTCS)

Crnenyer yduThIBaTh, YTO W3MEHEHHME IUIOTHOCTH IOTOKA HAa KaXJOM YYacTKe B pa3iIMYHBIC MOMEHTHI
BPEMEHU OTpaXkaeT mpolecc nepeopMUpOBaHKs PA3IMYHBIX YacTeil MOTOKa, W KaK 4YacTHBIM ciydail, mpouecc

pacTCKaHus MOTOKaA.

H3MmeHeHne IIOTHOCTH MHOTOKA Ha KaXXA0M H3 3JICMCHTAPHBIX YYAaCTKOB B IIOCJICAOBATCIBHBIC MOMCHTHI
BPEMCHH 3aBUCHUT OT KOJIMYCCTBA mo,uef/i, NEPpeXOaAIuX Y€pe3 I'paHUllbl YHaCTKOB. B 06H_[6M ClIydac KOJHUYCCTBO

JFOJICH, IIepPEeXoAAIINX 3a HHTEPBAJT BpeMeHn JlenbTa t ¢ yJacTKa i Ha IocIeyoIunil yJacTok i+1, coctaBiser:

N, =D bV, -At. (14.6)

i+l nep
(B pen. Ipukaza MUC P® ot 12.12.2011 N 749)
CKOPOCTB nepexona \% uepes TPaHNULEL CMEXHEIX BJIEMEHTAapPHEBEIX Y4aCTKOB

nep
crenyeT MNPMHMMATL, PYKOBONCTBYSACH CJeOyluVMy (GOpMYyJIamim :

t0 t0
v , ecim D <= D mpm max V x D =qg
i i+1 Di, k max
\Y% = <
nep t0 t0
\ , eciu D > D npm max V x D =g . (4. 7)
i+1 i+1 Di, k max

CrenyeT ydYMTHIBATH, YTO B TOT MOMEHT BpeMeHM t , KOIIa IJIOTHOCTH IIOTOKa

n
Ha YydYacTke 1 pJocTuIvia MaKCUMAaJIbHOM BEJIMUMHE, Ha STOT YyYaCTOK HE MOXET
NPUMATM HM OOMH UYeJIOBEeK, HM C [penuecTByolero ydacTka, HM M3 MCTOYHMKA. B

tn
pesyyibTaTe Iepen YydYacTKOM 1 3amepxmBaeTcsa COOTBETCTBeHHO [esnbTa N n
i-1
tn
OensTa N Juomeri. B cilemyommii MOMEHT BpeMeHu t YacTb JIOOEM C ydacTka
J,1 n+1

i nepexonomuT Ha Yy4YacCTOK i+l, IIJIOTHOCTB JIIOOCKOI'O IIOTOKAa Ha HeM YMEeHBUMTCAH U

J4acTb CKONMBIIMXCA IIlepen ero I‘paHI/H_Leﬁ mo;:(eﬁ CMOXeT nepeﬁTM Ha HeTOo. ,I[OJ'IH ux

y4acTys B IIONOJIHEHUM JIOObMM ydacTKa 1 B MOMEHT t onpenensgeTcsa QopMyJIONn:
n+l

tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l tn, tn+l

IeabTa N / IenbTa N =D x V X b / D x V x b . (I4.8)

i-1 j i-1 i-1 i-1 j j J

dopmysiel  (I14.4) - (II4.8) MOJIHOCTBLIO ONMCHBAKT COCTOSHME JIOOCKOT'O IOTOKa
Ha OSJIEMEHTAapHBIX ydYacTKax M MX INepexonel B IOoCJjeloBaTeJIbHbEle MOMEHTEl BPEMEHU.
COBOKYIIHOCTH 3HAUEeHUN PacyYeTHOTO BpeMeHM BSBakKyaluuy, I[IOJIYUeHHEIX [Ipu
Pa3JIMYHBIX 3HAUeHUax V , bopMmMpyeT sMIMpUUECKOe paclpellelleHMe BepOsSsTHOCTEMN
0,k
3HadveHuyt SUM t . Ilo sToMy pacnpenejyieHMio crlenyeT PacCuUmMTEBAThb 3Ha4YeHUEe
P
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BPEMEHM 3aBepUeHMAa 3BaKyaluun,

JAHHBIE

COOTBETCTBYyNIEE BEPOATHOCTU P(t
.

) = 0,999.

9B

ITpunoxxenue N 5

k myHkTam 10, 11 Mertoanku

JUIA OITIPEAEJIEHN S PACUETHOI'O BPEMEHHM DBAKY AITMN

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

thopmyie:
(8 pexn. Ilpukaza MUC P® ot 12.12.2011 N 749)

t,, =5+0,01-F,
(8 pexn. Ilpukaza MUC P® ot 12.12.2011 N 749)

rae F - mromans momemenns, M2.

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

I15.1.

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

1. 3Hauenue BpPEMCHHM Ha4aJla 5BaKyalluu tH3 (C) U TIOMCIICHUA Oo4dara moikapa CJICAYCT OIpPCACIIATH IO

JUist OCTaIBHBIX [OMEIIEHNI 3HAYeHNEe BPEMEHH Haualla 9BaKyalun Ly, CrefyeT onpeaensits mo Tabiuue

Tabnuua I15.1

N Kinacc dyHKUMOHAJIBLHOM IIOXAPHOM 3HaueHMe BPEMEeHM Hauaja
n/mn OMACHOCTM BIOaHUM M XapaKTepUCTUKa SBakyaumuu Jomerm t  , MUH.
KOHTMHTEHTAa JIoOen HD
30aHuAg, 30aHMUa, He
000OpynOBaHHEIE 000OpynOBaHHEE
cucTeMomn cucTeMomn
OINOBENEeHUS U OINOBENEeHUS U
yIpaBJIeHUSA yIpaBJIeHU A
sBaKyaluuen Jmonen sBaKyaluuen
nonen
I - IT IIT - V
TUIIa TUIA
1 [Vckumouen. - Ipukas MUC PO or 12.12.2011 N 749
2 |TocTuHMLE, OOWEXUTVS, CIaJibHHEe 3,0 2,0 6,0
KOpIlyCca CaHATOPMERBR UM IOMOB OTIHXA
obmero THuna, KeMIMHITOB, MOTeJIeM U
naHcuoHaToB (®1.2). XuIbLUE MOTYT
HAXOOMUTHCSA B COCTOSHMM CHa M He
OOCTaTOYHO 3HAKOMEI CO CTPYKTYpOMU
9BAKYAILMOHHEIX IIYTEM ¥ BHXOIOB
3 |3maHusa 3pPEeSIMIHBEIX U KYyJbTYpPHO-— 3,0 1,0 6,0
IIPOCBETUTEJILHEIX YUPEeXIeHUM; 3OaHUS
opraHmM3alUuy N0 OOCJYyXMBAHMIO HaCeJIeHUS
(®2, ®3). IloceTuUTeNM HaAXOOATCH B
foOpCTByWIIEM COCTOSHUM, HO MOT'YT OBTH
HEe BHaKOMHEl CO CTPYKTYypOM
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SBaKYaUMOHHEIX HyTeV[ M BEIXOIOB

4 |3BmaHMsS HaAY4YHHX UM oOpa30BaTeJibHBIX 3,0 1,5 6,0
yUpexIneHuM, HAYYHBEIX M IIPOEKTHHX
opraHMBaluii, OPIaHOB yIpPaBJIEHUS
yupexneHun (&4) . IoceTuTenm HaxoOATCH
B OOIPCTBYKIEM COCTOSHUM M XOPOIO
3HAKOMH CO CTPYKTYPOM 5BakyalMOHHHX
nIyTelr U BHEXOIOB

2. IIpuHIUIEI COCTABICHUS PACYETHOW CXEMBbI IBaKyalluu.

PacueTHast cxema 3BaKyaliy MPEACTABISIET COO0M OTAEIHHO BBHIIIOJIHEHHYIO, MM BO3MOXXHO HaHECCHHYIO Ha
IUTaH 3JaHUS CXEMY, Ha KOTOPOH OTPaXKEHBI:

KOJIMYECTBO JIOJICH Ha HAYalIbHBIX y4JacTKaxX - HCTOYHMKAX (IIPOXOIBI MEXIy pabOYMMH MeECTaMH,
o0opynoBaHueM, psaIamMu Kpecel U T.1I1.);

HarpasJIeHUE UX JBWKEHHS (MapLIpyThl);

reoOMeTPUYECKHE TapaMeTphl YYaCTKOB ITyTH (JIIMHA, INUPUHA) U BH/BI YIaCTKOB ITyTH.

PacueTHas cxema 3BaKyaluy JODKHA YYUTHIBATh CUTYAIHIO, IIPH KOTOPOM XOTsI ObI OINH YEJIOBEK HAXOAUTCS
B HauOoJiee yaneHHO! OT BBIXO/A U3 3AaHUS, COOPYKEHUS WIH CTPOCHUS TOUKE.

Ilytu nBwkeHHs JIOAEH W BBIXOJBI BbICOTOM MeHee 1,9 M u mumpuHoi menee 0,7 M IpU COCTaBICHHUH
pacueTHOM cXeMbl 3BaKyaIliM HE YYHUTHIBAIOTCA, 332 HCKIIOUEHHEM CIIydaeB, YCTAaHOBJICHHBIX B HOPMATHUBHBIX
JOKyMEHTaX IO I0KapHOH 0e30M1acHOCTH.

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

PaccMoTpeB KkonmmdecTBO JIOJed Ha HadadbHBIX y49acTKaxX IyTH, CIEXyeT ONpPENeNUTb HalpaBlIeHHE HX
JBIDKCHUS. Y CTaHOBICHBI CJIEAYIONINE HAOIIONaeMble INpaBHiIa BHIOOpa JIOJbMH HAaNpaBJICHHs (MapIIpyTa)
JBIDKCHUS TIPH 3BAKYyaIlH:

a) ABM)KEHHE 110 TOMY ITyTH, KOTOPBIM JIFOJH IONAN B 31aHUE;

0) UCKIIIOUeHHE NyTel ABMXKECHUS, IPOXOSIIIUX PSIJOM C 30HOM TOPEHUSs, XOTS JIIOAX MOTYT 9BaKyHpOBAThCS
gyepe3 3aAbIMJICHHbBIE KOPUIOPEI;

B) BIHMSHME IepcoHaja. B o0OIIeCTBEHHBIX 3MaHUAX, KaK IPaBUJIO, MOCETHTENM INPHU MOXKape CIELYyIoT
yKa3aHHUAM [EpCOHaa, aXe eClIU 3TU YKa3aHUS He COOTBETCTBYIOT ONTUMAJIbHEIM;

I') P 3BaKyaIlH C IIEPBOI0 ATaXa - IBWKEHUE K OTKPHITOMY BBIXOY HapyXKy U3 37JaHHUS;

) CIIOKHAs JIOTUCTHYECKasl 3aBUCUMOCTD, OMMCHIBAIOIIAS BBIOOP BBIXOAA C 3Ta)ka 3PUTENHHOTO 3ana (puc.
I15.5);

€) TP POYMX PABHBIX YCIOBUSX - ABWKEHHE K O KalIIeMy BBIXOTY.

Kpome Toro, nmeromuecs aHHBIE MOKA3bIBAIOT, YTO (PaKTOPOM BHIOOpa HANpaBIICHHUS MOXET OBITH MECTO
MapKOBKH JIMYHOTO aBTOMOOWIIS, MECTO BCTPEUYHM WICHOB CeMbHM M T.N. OTlpenelieHne IMUPUHBI ITyTH BBI3BIBACT
3aTpyAHEHHE TOJBKO IPH BHIXOJE JIOACH Ha YJ9acTOK "HEOTpaHWYCHHOW" IIMPUHBI, HAIpUMEp B BECTHOONb. B
TaKoM cityyae mupuHa mnoroka (b) 3aBucut ot konnuectsa yiojeit (N) u amunsl (1) yyacrka: b =4 m npu N < 100
yeld. u 1 <= 6 M; b =6 M - B OCTaJIbHBIX CITy4asX.

CorylacHO JIaHHBIM HATYPHBIX HaOJIOJEHWH yCTAaHOBIIEHO, YTO MOBOPOTHI NMyTH HE BIMSIOT Ha MapameTphl
JIBIDKEHUS JIFOJCKOTO ITOTOKA.

Onpenenenue JUIMHBI (BIOJIb OCH IIyTH) OTIMYAeTCA Ul TOPU3OHTAIBHBIX M HAKJIOHHBIX myTeil. K
HaKJIOHHBIM MYTSM OTHOCSTCSl JIECTHHLBI M mnaHaychl. CBoOOJHAas IIMpHHA b HAKIOHHOTO IyTH, HalpHMeEp
JIECTHUYHOTO Mapila, NMPUHUMAeTCs B CBETy: OT Iepws 10 creHbl. [imHa HaxmonHoro mytu L (pumc. II5.1)
NPUHAMAETCS] 110 UCTUHHOMY €ro 3HA4YEHHI0. DTaXXHbIEe M MEXIY3TaXHblE IUIOIAJKH B LEJAX YIPOLICHUS H
o0JierdeHust BBIYMCICHUH, YUUTBIBash WX HEOOJBIINE pa3sMepbl W MEHBINYIO CIIOKHOCTH JBM)KEHHS MO HHM B
CPaBHEHUM C JIECTHUYHBIMH MaplIaMH, JONYyCKAaeTCs OTHECTH K HAKJIOHHBIM NyTsM. Torma cpenHss JUIMHa
HaKJIOHHOTO IyTH B IIpeeaax OJHOI0 3TaXa, C yYeTOM JIBUXKEHUS 10 IJIOLIAKaM, COCTaBUT:

OJIS IOBYXMAapUEeBHIX JIECTHMUI L = ——————---— ,
cos aJjbbda

rae L' - ropu3oHTanbHAs MPOSKIUS [UTHHBI HAKJIOHHOTO Iy TH, M;

anb(a - yroj HaKJIOHA K TOPU3OHTY;

HE JIOITYCKasl CePhe3HOM MOTPEITHOCTH, JUIMHY MYTH 110 IBYXMapIICBOH JICCTHHIE MOXKHO PHHUMATh PAaBHON
ero yrpoenHoii Beicote H, T.e. L =3 - H;

OJI9 TPpexXMapleBEX JieCTHul L = ——-—-—————— + ———————— + L" + 4 x b.
cos aJbbda cos aJbbda
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Puc. I15.1. PacyeTHas ayivHa MyTH IO JIECTHULIE:
a - IByXMapIieBast JECTHHIIA; O - TpexMapIiieBas JIECTHUIA
(He mpuBOIUTCS)

IMarnycel, ecnmu UX HAKJIOH HE3HaYWTeNeH (MEHbIIE 1:8), MOXKHO OTHOCHTH K TOPH3OHTAJIBHBIM MYTSIM, MPH
0oJiee 3HAUNTEIIBHBIX HAKIIOHAX - K JISCTHUNAM. J[JIMHA HAKIIOHHOTO IyTH TaK)XXe ONPEENSETCs 10 €ro OCH.

[Tyt nBwxeHuss B mpejaenax 3JaHUs OOBIYHO MEPECEKaloTCs JBEPHBIMHU MPOEMaMH, JIEKOPaTUBHBIMU
MOpTaJaMM, HUMEIOT CY)KEHHUS 3a CYeT pAa3JIMYHBIX AapXUTEKTYpHBIX MM TEXHOJOTUYECKHX D3JIEMEHTOB,
BBICTYMAIOIINX U3 IJIOCKOCTH Orpax<AeHui. Takue MeCTHbIE CyXEeHHs HEe3aBUCHUMO OT UX XapakTepa B AalbHeHIIeM
Ha3bIBAIOTCS pOoeMaMy MUpuHOU b. J[nnHa myTu L B mpoeMe MOKET He YYUTHIBAThCs, €CIIM OHA He npesbimaet 0,7
M, T.€. AJMHBI OJHOTO IIara, B IPOTUBHOM Cllydae ABHXKCHHE B IIPOEME CIIeAyeT paccMaTpUBaTh Kak JBUXKEHUE Ha
CaMOCTOATEILHOM PACUE€THOM yJaCTKE TOPU3OHTAIBHOTO My TH.

JlecTHUYHBIE KIETKH SIBISIOTCS LEHTPAMHU TSTOTEHUS JIIOACKAX IOTOKOB (JUIA MEPBOTO 3TaXa - BBIXOMBI
HapyXy), Ha BXOJI€ B KOTOPBIE 3aKaHUYMBACTCSI BTOPO 3Tall 3BaKyaruy. [103ToMy pacueTHBIE CXEMBI 11€7eC000pa3HO
COCTaBIATh I KaXIOW YacTH 3TaXka, IO KOTOPOH JIOOM 3BAKYHPYIOTCS depe3 NPEeTyCMOTPEHHYIO ISl HUX
JIECTHUYHYIO KIETKY (BBIX0X Hapyxy). Ha puc. I15.2 nmpuBeneH npuMep COCTaBICHHUS paCUETHON CXEMBI ABaKyallnu
JFOJICH 1O YacTH 3TaXka J0 BXOJA B IECCTHUYHYIO KIIETKY.

Puc. I15.2. IIpuMmep COCTaBJIEHUMS PaCUeTHOM CXeMbl DBaKyaluu
JIoOeN MO 4acTM 5Taxa OO BxXOIa B JIECTHUUHYD KIIETKY:
N - xojmmuecTBO Jonel; b - mmupuHa; 1 - »OIMHa;
b - mmpuHa npoema (He NPUBOAUTCSH)
0

B 3puTenbHBIX 3aaX ¢ MOCTOSHHBIMH MECTaMHU JJIsl TOCETUTENICH pacIpe/iejiCHAE JIFOACH 110 HAIPaBICHUSIM
JIBIDKEHHSI K DBaKyallMOHHBIM BBIXOJaM MoKazaHo Ha puc. [15.3 u [15.4.

Puc. I15.3. Mapuipytuzauus JBUXKEHUS JTIOJCKUX IIOTOKOB
TIPY 3BaKyallly U3 3pUTENBHBIX 3aJI0B ¢ OOKOBBIMH (TIPOAOIBEHBIMH)
poxoaamMu (He IPUBOIHTCS)

Puc. I15.4. Mapiipytuzauus JBUKEHUS JIOJCKUX IIOTOKOB
NP 3BaKyaly U3 3pPUTENILHBIX 3aJI0B C ITONIEPEIHBIM ITPOX0I0M
(He mpuBOIUTCS)

Ecnu B panpHeHIINM JIIOJM BHIXOJAT B (hOiie MM BECTHOIOINb, T.€. Yepe3 MOMEIICHHs, He OrpaHnYHBaIOLIHe,
KaK KOPHJIOp, LIMPHHBI JIIOACKOTO TI0TOKa, TO pachpeAeieHHe JIOACKAX TOTOKOB MEXIy BO3MOKHBIMU
9BAaKyallMOHHBIMHM BBIXOJAMH, KOIJla OHH HE OJIOKUPOBaHbBI, IIPOMCXOAMT COTJIACHO 3aKOHOMEPHOCTSIM,
MpUBeICHHBIM Ha puc. I15.5, a, 6.

Puc. 1I15.5, a. Umucio 3pureien
¥ BBHIOOP BEIXOIA MNPM SBaKyalMM B IOBe JIECTHMUHBE
KJIETKM JIMOO B IBEe OTKPHITHE JIECTHMIE MJIM B IBa BHEXOIA

n3 3maHusa: N - oblee KOJIMUECTBO SBAKYUPYOUMUXCSH;

N - UMCJIO 3BakKyUPyOUMXCS udepes OJMXHUM BBXOI;
1

N - UKMCJIO 3BaKyUPYKRUMXCH dYepes3s OaJIbHUM BHXOX;
2

1l - mawHa nyTu 0o ONIWXHEeT'O BHIXOHA; 1 - IJIMHA
1 2

IIyTM OO IOaJIbBHEI'O BEIXOIa (He HpMBO,JIMTCH)

Puc. II5.5, 6. UYuciyio spurenewy,
SBAKYUPYRIMXCHA IO OTKPEITOM JiecTHMIe: N - ofbuee
KOJIMUECTBO JSBaAKYyMpPpYyKRIMXCH; N — UYMCJIO 3SBaAKYMPYRINXCH

1
IO OTKPHTOM JiecTHMLe; 1 - IOJIMHa OYyTU OO OTKPETOM
1
JIECTHULEBL, 1 — IJIMHa IIYyTM OO BHXOIOa Ha JIECTHUYHYIO
2
KJIeTKY (He NPUBOIUTCH)
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3. IIpu 0THOPOJHOM COCTaBE JIOACKOTO TIOTOKA TPyMIT MOOWIBHOCTH M2, M3 n M4 3nadyenus Benudaud D, V
U ( CiIe[lyeT IPUHUMATh B COOTBETCTBUHM C JaHHbIMH Tabmuipl 115.2.

Tab6muma I15.2
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PacueTHble 3HaUCHHS TapaMeTPOB IS TPy MoOUiIbHOCTH M2 - M4

I'pynna Bun nytu

MOOWITB- D, TOPU30HTANIBHBII JICCTHHIIA BHA3 JICCTHHIIA NaHayC BHU3 NaHIyC BBEPX

HOCTHU M2/M2 BBEPX

Vv qv Vv qv V, q V, ql V, q,
M/MUH. M2/M M/MUH. M2/M M/MUH. M2/M M/MUH. M2/M M/MUH. M2/
X MHH. X MHH. X MHH. X MHH. X MHH.

M2 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 0,25
0,05 30,00 1,50 30,00 1,50 20,00 1,00 45,00 2,25 25,00 1,25
0,1 30,00 3,00 30,00 3,00 20,00 2,00 45,00 4,50 25,00 2,50
0,2 26,05 5,21 26,22 5,24 16,78 3,36 41,91 8,38 21,98 4,40
0,3 21,97 6,59 22,01 6,60 13,96 4,19 33,92 10,18 18,09 5,43
0,4 19,08 7,63 19,03 7,61 11,96 4,78 28,25 11,30 15,32 6,13
0,5 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 13,18 6,59
0,6 15,01 9,01 14,82 8,89 9,14 5,48 20,26 12,16 11,43 6,86
0,7 13,46 9,42 13,22 9,25 8,07 5,65 17,22 12,05 9,95 6,97
0,8 12,12 9,69 11,83 9,47 7,14 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 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




IIpumeuanue:

M2 - HeMOIIHBIE JIOIW, MOOWIBHOCTH KOTOPBHIX CHIDKEHA H3-3a CTApeHHS OpraHM3Ma (MHBAJIHIBI IO
CTapOCTH); WHBANUIBI Ha MPOTe3aX; MHBAIUABI C HEAOCTaTKaMHU 3PEHUS, MMOJB3YIOIHKECs OeNoil TPOCThIO; JIIOAH C
MICUXUYECKAMH OTKJIOHCHUSIMU;

M3 - uHBaNHIBI, HCIIOIB3YIONINE MIPH ABIDKCHUH JOTIOTHATEIEHBIE OTIOPHI (KOCTHUIH, TIAJIKH);

M4 - yHBanuIbI, EpeIBUTAIONINECS Ha KPECIax-KOJACKaX, MPUBOJAUMBIX B IBUKEHHE BPYUHYIO.

4, IInomans FOpHBOHTaHLHOﬁ IMPOCKIIUN YCIJIOBCKaA f, M2/qen., NMPUHUMACTCA B 3aBUCUMOCTU OT COCTaBa
JII0JIei B MOTOKE B COOTBETCTBUM C MPpUBCACHHBIMU HUKC JaHHBIMU.

Puc. I15.6. [Tnomans ropu30HTAIBLHOM NPOEKLIUY YelIOBEKa:
a) pacuetHas; 0) neificTBuTeNbHAS (HE TIPHUBOIHUTCS)

Pa3meps! mrozneil M3MEHAIOTCSA B 3aBUCHMOCTH OT (M3MUYECKHX AAHHBIX, BO3pacTa M OISKAbl. B Tabmmmax
[15.3, I15.4, I15.5 u Ha pucynke [15.7 npuBoasTcs yCpeOHEHHBIE pa3MepHl JIIOACH pa3HOr0 BO3PACTA, B PA3INIHOM
OJICK/IE U C Pa3NIMYHBIM I'py30M. [Ipy 3TOM nprBeneHbI 3HAUCHUS TUIOIAAN TOPU30HTAIBHON MPOEKIINK HHBAIHIOB
C HapyILICHHEM OIIOPHO-ABUIATENIFHOTO aNNapaTa.

Tabmuma I15.3

IInomany ropu30HTAIBHON MPOEKLUMU B3POCIBIX JIHOAEH

Tun onmexnel lmpuHa a, M TommmvHa C, M IInomwanb TOPU3O0OHTAJIBHOM
npoexkumm, M2/del.

JIeTHAS 0,46 0,28 0,100
BeCeHHE—-0OCEeHHSAas 0,48 0,30 0,113
3YMHSA A 0,50 0,32 0,125

Ta6muma I15.4

[Tnomany ropu30HTAIFHON IPOEKIUHU IETSH U TIOAPOCTKOB

Tumn omeXIbl Bo3pacTHEE TPYIIIE
MJlanmas cpenHAas cTapuas
no 9 gjer 10 = 13 gjerT 14 - 16 jerT
OOMAalHSaS omexmna 0,04 0,06 0,08
IOoMallHAg oOmexIa CO MKOJILHOM 0,07 0,10 0,14
CYMKOM
yIMUHasa omexma 0,09 0,13 0,16
Puc. I15.7. Ilnomans ropu30HTAILHON NPOESKIUH JII0AeH
C Pa3JIMYHBIM TPY30M (HE IPUBOIUTCS)
Tabmuma I15.5
Tlnomaap ropu30HTAIBHOM MPOEKIIUU JIFOJIEH C OTPAaHUYEHHOMN
MOOMIIBHOCTBIO, M2/4ell.
3O0pPOBHE Criensle C mnopaxeHMeM OINOPHO-ABMI'ATEJIBHOT'O alnaparta
Joou, cJja-
Oocemamye , nepenBu- |nepeneu-— |Iepeneu— |MIepelBM- |TPaHCIOP- |TPaHCIop-—
C OoTpaHu- raomrecs |ramoummecs |rawommecs |ramompecs | THUPpyeMbBle | TUpyeMbe
YeHueM yM-— Bes C O,I[HOIZ C IByMA Ha Ha Ha
CTBEHHOM OOMOJIHV~ | OOMNOJIHU— |OOMOJIHM~- |KpecJjiaX— [HOCHMJIKaxX |KaTajKax
medTrelJib— TeJIbHBIX TeJIbHOM TeJIbHBIMM KOJIACKax
HOCTU Omnop onopomn Oonopamm
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1 2 3 4 5 6 7 8
PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK PUCYHOK
(He npuBo- | (He npu- | (He npmu—- | (He npu- | (He npu- | (He npu- | (He npu- | (He npu-
OUTCSA) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH)
cxeMa cxeMa cxeMa cxeMa cxeMa cxeMa cxema cxema
(He npuso- | (He npu- | (He npmu- | (He npu- | (He npu- | (He npu- | (He npu— | (He npu-
OUTCSA) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH) BOIMUTCH)
a = 0,28 a =0,72|a =0,40|a = 0,50(a = 0,50|a = 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 =1,20|le = 2,10fle = 2,10
1 2 3 4 5 1 2
£f =0,10 f=20,40 |£f =0,25 |£ =0,20 |[£f=0,30 |£=20,9 |f=1,05 |f = 1,58
4. Bpemsa 3anepxku t OBMXEHMS Ha ydYacTke 1 m3-3a oOpasoBaBlIEIOCSH
3

CKOIUJIEHMS JIOZIEeY Ha TI'paHMle C [IOoCJelyomyM ydacTkoMm (i+l) omnpenerysercs 1o
dopmyTie:

1 1
t=Nx f x (————————==---——- - —————— ), (I15.1)
a x b a x b
npu D=0, 9 i+1 i i
roe N - KOJIMYECTBO JIOOeM, dYei.;
f - nyjomwanb TOPMBOHTAJIBHOM NPOEKLUUM, M;
q - MHTEHCHMBHOCTBL IBWXEHMS uepes yuacTok i+l mnpm njnorHoctm 0,9
npmu D=0, 9
u 6Gosiee, M/MUH.;
b - umMpMHa ydacTka, M, I[IPpM BXOXIEHMM Ha KOTOPEM 00paz30BajioCh
i+l
CKOIIJIeEHMEe JIoIen;
q - MHTEHCMBHOCTL IBMXEHMS Ha ydacTKe 1, M/MMH.;
i+l
b - mMprHa NpenmecTByOIErOo ydacTka i, M.
i
BpeMs cylmecTBOBaHMUA CKOIJIeHMA T Ha yudacTke 1 ompemnensercs no dopmyJie:
CcK
N x £
t = = . (II5.2)
CK a X b
npu D=0, 9 i+1

PacueTHOe BpeMs 5»BaKyauuy IO ydacCcTKy 1, B KOHIIe KOTOPOI'O Ha I'paHMule C
yyacTkoMm  (i+1) oBpasoBaJIoOCh CKOIJIEHME JIOIEM, PaBHO BPEMEHU CYUECTBOBAHUSA
CKOIIJIEHUS t . PacueTHOe BpeMsa ®Bakyauum IO ydacCTKy 1 zZomyckaerTcs

CK
onpenesyiaThe 0 QopmyJie:

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

Ipunoxenue N 6
K MyHKTy 12 Metoauku

MNOPAOOK
MMPOBEAEHUA PACUETA I MATEMATUYECKUWE MOJAEJIN TS OITPEAEJIEHUA
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BPEMEHU BJIOKUPOBAHUSA ITYTEU DBAKY ALIUN OITACHBIMU
OAKTOPAMMU ITIOXAPA

(8 pen. Tlpukaza MUC P® ot 12.12.2011 N 749)
L. Tlopsimok mpoBeneHus pacuera

[Ipou3BoaUTCs SKCIICPTHBIIN BEIOOD CIICHAPHS WK CIICHAPUEB T0XKAapa, IPU KOTOPBIX 0XKUIAFOTCS HAMXY/IIINE
MOCJIECACTBUS JIJIs1 HAXOISALIUXCS B 3[IaHUU JIIOJICH.

DopMyTUpPOBKA CLIEHAPHsI PA3BUTHS MOKapa BKIIOYAET B ceOsI CeAYIOUINE dTAIIbL:

BBIOOp MecTa HaX0XKICHHS MEPBOHAYAILHOIO OYara mokapa u 3aKOHOMEPHOCTEH ero pa3BUTHS,

3aJ]aHie PacueTHON o0macTu (BHIOOP paccMaTpUBAcMOI MPU pacueTe CHUCTEMBI MOMEIICHHUM, OTNPEICICHUE
YYUTBHIBAEMBIX MIPH pacdeTe 3JIEMEHTOB BHYTPEHHEH CTPYKTYPHI IIOMEIICHHH, 3aIlaHIE COCTOSIHUS IIPOEMOB);

3aJaHMe TTapaMeTPOB OKPYIKAIOIIEH cpelbl M HaYabHBIX 3HAYCHUH TapaMeTpOB BHYTPH ITIOMEIIICHHH.

Bribop Mecta HaxOXXIECHHWS oyara Io)kapa IMPOM3BOIUTCS SKCHEPTHHIM IyTeM. IIpm 3TOM ydHTBIBaeTCs
KOJIMYECTBO TOPIOYEH HAarpy3KH, €e CBOICTBA M PaCIOI0KEHHE, BEPOSTHOCTh BOSHUKHOBEHH MOXKapa, BO3MOXKHAS
JTUHAMUKA €T0 Pa3BUTHSA, PACIIOI0KEHHE SBAKYAIIHOHHBIX ITyTeH U BEIXOIOB.

Hambonee wacto mpm pacderax paccMaTpUBAIOTCS TPH OCHOBHBIX BHJAa PAa3BHUTHS II0XKapa: KpPyroBoe
pacrnpocTpaHeHHe IoKapa MO TBEpAOW roprodeil Harpys3ke, JIMHEWHOE paclpOCTpaHEHUE IoXKapa IO TBEpIOoi
roproueit Harpy3ke, HeyCTaHOBUBIIIEECS TOPEHUE TOPIOUEH KHUIKOCTH.

CKOpOCTb BBITOPAHUS JIJIS 3TUX CIIyYacB OnpeaessieTcs hopMyIaMu:

2 2
ncu X OIM Xx Vv X t - »OJuga KpyT'OBOI'O PaCIpPOCTpPaHeHMS IIoxapa
ya
ncu X 2 x v Xt x b - OJisa JIMHEMHOTO pacHpocTpaHeHusa noxapa (II6.1)
va
ncu = <
/t
rncu x F x /-—— - IOJig HeyCTaHOBuMBIIErocd ropenus I'K,
v / t
\/ cT
roe Icu - yIeJibHas CKOPOCTbL BHIOPaHMA (IOJiS XMIOIKOCTEM yCTaHOBMBIIAACH),
ya
xkr/ (¢ x M2);
V - CKOPOCTH PAaCIpOCTpaHeHMd IJlaMeHu, M/C;
b - mmpuHa HOJIOCH TIOplUYelM HAaTPpy3KM, M;
t - BpeMsa CcTabuamsauuy TOPEeHMS IopodYeM XUIKOCTM, C;
cT
F - nomane ouara mnoxapa, M2.

C yuerom paszmena Il nmaHHOrO mpPWIIOKEHMS BBIOMpaeTcs METOA MOJEIUpPOBaHUs, (opmynupyercs
MaTeMaTHYecKas MOJIeNIb, COOTBETCTBYIOIAsl JAaHHOMY CIIEHApHiO, W INPOM3BOANUTCS MOJCIUPOBAHHE TUHAMHKH
pasBuTHs Tokapa. Ha OCHOBaHMH TOJyYEHHBIX PE3yJIbTaTOB PACCUUTHIBACTCS BPEMs NOCTHKEHHS KaKAbIM W3
OMacHbIX (PAKTOPOB MOXKapa MPEAEIBbHO JIOMYCTUMOTO 3HAUEHHS Ha MY TSIX SBaKyalluu.

Kputndeckoe BpeMs MO KaXIOMy M3 OMAcHBIX (haKTOPOB IMOXKapa OIpenenseTcs KaK BpeMs JOCTHKECHHUS
3THM (aKTOPOM MPEIETbHO JOIMyCTUMOTO 3HAUEHUS Ha Iy TIX 3BaKyalllH Ha BBICOTE 1,7 M OT mmoJa.

[IpenensHO AOMYCTHMBIE 3HAYCHHUS TI0 KaXKJOMY M3 OITACHBIX (PaKTOPOB MOKapa COCTABIISAIOT:

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

110 MOBBIILIEHHOU TeMmieparype - 70 °C;

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

TI0 TETUIOBOMY MOTOKY - 1400 B1/mM2;

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

o morepe BUAMMOCTH - 20 M (s cirydast, Korjga o0a TOpU3OHTAIBHBIX JIMHEWHBIX pa3Mepa MOMENICHUs
Menbmie 20 M, MpegeNbHO MAOMYCTHMMOE pPACCTOSHUE IO MOTEPEe BUIUMOCTH CIEAYeT HPUHUMATh PaBHBIM
HanOOJbIIEMY TOPU30HTATIFHOMY JIMHEHHOMY pa3Mepy);

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

10 IOHWYKEHHOMY COJIep KaHuIo Kucyiopoaa - 0,226 kr/m3;

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
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10 KakJ0MY U3 TOKCHUHBIX Ia3000pasHbIX MpoaykTos ropennus (CO2 - 0,11 kr/m3; CO—-1,16 1073 Kr/M3;

HCL —23-10° kr/m3).
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

Heo6XoauMo OTMETHTB, YTO HPH HCIIONB30BAaHWU MOJICBOH MOJIENH OIpeleieHHe KPHUTHYSCKOr0 BPEeMEHH
HMEeT CYIIECTBEHHBIE OCOOCHHOCTH, CBSI3aHHBIE C TEM, YTO KPHUTHYECKOE 3HAUCHHE B PAa3IMYHBIX TOYKax
MIOMEIIECHUS JJOCTUTAaeTCsl HEe OJHOBPEMEHHO. [l MOMENeHUI ¢ COM3MEPUMBIMU TOPH30HTAIBHBIMH Pa3MepaMu
KPUTHUYECKOE BpPEMsl OIpENEeIeTCs] KaKk MAaKCUMAJIbHOE M3 KPUTHYECKHX BPEMEH JIsl HBaKyallMOHHBIX BBIXOJIOB U3
JTAHHOTO TTOMEIEHHUs (BpeMsi OIIOKMPOBAHHMS ITOCIIETHETO BHIXO/A).

OnpepenseTcs BpeMs OJOKMPOBaHMS t

611
0
n.B. T T.T. 2 T.I.
t = min <t , &t , t , &t , t >, (116 . 2)
[e})4 |-Kp Kp Kp Kp Kp J

II. Kimaccudukanms u 061acTh MPUMEHEHUS METOIOB
MaTeMaTHIECKOTO MOJICITUPOBAHUS TIOXKapa

Jns omucaHus TEpMOrazoJMHAMUYECKHX IapaMeTpOB IO)Kapa INPUMEHSIOTCS TPU OCHOBHBIX TPYIIIbI
JIETEPMUHHACTHYECKUX MOJIETICH: HHTETpaIbHbIC, 30HHEIC (30HAIBHEIC) U MOJICBHIC.

BbI00Op KOHKpETHOW MOMAETH pacdyeTa BPEMEHHU OJIOKHMPOBAHHUS IMyTEH JBaKyaldd CIIEAYET OCYIICCTBIIATH
WCXO[ISl U3 CIENYIOLIUX NPEANOChUIOK:

HUHTETpaJIbHBII METOZ;

JUI 3[aHUi, COJCPIKAIIMX Pa3BUTYI0 CHCTEMY MOMEUICHUH Majoro o0beMa MPOCTOH TeOMETPHUYUCCKOM
KOH(pUTypauumy;

JUIsl TIOMELIEHUW, TJe XapaKTepHbI pa3Mep ouara Mo)xapa COM3MEpPUM C XapaKTEPHbIMH pa3MepaMmu
TIOMEIICHHUS U pa3Mephl TIOMEIICHHSI COM3MEPUMBI MEXKAY cO00 (JIMHEHHBIE pa3Mephl IIOMEIICHHUS OTINIAI0TCS He
Oonee eM B 5 paz);

JUTS TIpeABAPUTEIBHBIX PACUETOB C IEIBIO BRISBICHMS HAHOOJIEe OTMACHOTO CIICHApHs T0XKapa;

30HHBIN (30HATBHBIIN) METOI:

JUI TIOMEIIEHUH W CHCTEM IOMEIICHHH IPOCTOW T€OMETPHUYECKOW KOH(HUTYpaluu, JTHMHEHHBIE pa3Mephl
KOTOPBIX COM3MEPUMBI MEXITy CO00N (JTMHEHHBIE pa3Mepsl MOMENICHHS OTJIMYAI0TCS He Ooiee yeM B 5 pa3), koraa
pa3mep oyara rnoxapa CylueCTBEHHO MEHbIIIE Pa3MEPOB MOMELIEHUS;

JUIE paboYMX 30H, PACIOIOKEHHBIX Ha Pa3HBIX YPOBHIX B MpeaesiaX OJHOTO IMOMEIIeHHUs (HaKIOHHBIH
3pUTENBHBIN 331 KHHOTEaTpa, aHTPECOIHU | T.11.);

10JIEBOM METOL;

JUTSL TIOMEIEHUI CII0XKHOU TeOMETPUIECKO KOHPUTYpAIINY, a TAK)KE TTOMEUIEHUH ¢ OOIBIITNM KOJTHMYECTBOM
BHYTPEHHHUX Mperpan (arpuymMbl ¢ CHCTEMOH Tajepeil M NPHUMBIKAIOIIUX KOPHIOPOB, MHOTO(PYHKIIMOHAIbHBIC
HEHTPHI CO CIIOKHON CHCTEMOH BEPTHKAIBHBIX U TOPU3OHTAIBHBIX CBS3CH U T.11.);

JUIL TIOMEIIEHUH, B KOTOPHIX OJMH W3 T'€OMETPHYCCKUX pa3MepoB ropasfo Ooiblle (MEHBIIE) OCTaIhbHBIX
(TOHHENH, 3aKPBITHIC ABTOCTOSHKH OOJBIIION TUTOIMANH U T.1.);

JUII WHBIX CJIydYaeB, KOTJa MPUMEHHMOCTh FIH WH(POPMATHBHOCTH 30HHBIX M HWHTETPANBHBIX MOJEICH
BEI3BIBACT COMHEHHE (YHUKAIBHBIC COOPYKCHHS, PACIpOCTpaHEHHUE IMoKapa Mo ¢acany 37aHus, HEOOXOAMMOCTH
ydeTa paboThl CHCTEM MTPOTUBOIMOKAPHOH 3aIIHUTHI, CITIOCOOHBIX KAYECTBEHHO M3MEHUTh KapTUHY MOXkapa, u T.1.).

IIpy ucnosib30BaHWM HHTETPAIbHOM M 30HHOM MOJENeil 1uisl MOMELIeHUs, OJMH M3 JIMHEHHBIX pa3MepoB
KOTOpOTO 00Jjiee YeM B IATh pa3 MPEeBBIIACT XOT Obl OIMH U3 JABYX IPYTHX JUHEWHBIX pa3MepoB, HEOOXOIMMO 3TO
MOMEIIEHUE JIENUTh Ha YYacTKH, pa3Mepbl KOTOPBIX COM3MEPHMBI MEXIY COOOW, M paccMaTpuBaTh yYacCTKH Kak
OTIIEJIbHBIE MOMEIICHHs, cooOIarouecs MpoeMaMH, TUIONIAalb KOTOPBIX PaBHA IUIOMIAJAW CEUYCHHUS Ha TpaHUIES
y4acTKOB. Vcnosib30BaHHE aHAJIOTUYHONW MPOLEAYPHI B CIydae, KOT/la iBa JUHEHHBIX pa3Mepa MpPeBbIIIAIT TPETUH
Oosee 4eM B 5 pas, He JOIMYCKACTCH.

III. aTeTrpansHas MaTeMaTHYECKast MOJIEb pacueTa ra3000MeHa
B 3/1aHUU, IPU TIOXkKape

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

Jis pacuera pacmpocTpaHEHHsI MPOIYKTOB TOPEHHS MO 3JAHUIO COCTABIISIIOTCS M PEMIAIOTCS YPaBHEHHS
a’paryy, TeIIo- U MacCOOOMEeHa KaK JUIs KaXKI0TO MMOMEUICHHS B OTACIBHOCTH, TaK U ISl BCETO 3AaHUS B LIEJIOM.



YPaBHCHI/IH JBWKCHUSA, CBA3BIBAIOIINE 3HAYCHUS TIICPETIaI0B JTaBJICHUMA Ha mpoeMax C pacxoaMu ra3oB 4€pes3

IIPOEMBI, UMCIOT BU:
G, =sign(AP,)-&-F -,/2-p-‘APji‘ ,(116.3)

rie G ji - PACXOJI ra30B 4epe3 MpoeM MEXKy IABYMs (j-M u 1-M) CMEXHBIMH TTOMEIICHUSIMH, KI/C;

& - koapuiment pacxona npoema (£ = 0,8 mis 3akpsitbix npoemos u & = 0,64 st OTKpHITHIX);

F - mmomans ceuenns npoema, M2;
p - MIOTHOCTH r'a30B, IPOXOMAIMINX Yepe3 MPOeM, KI/M3;

APji - CpeIHMIA TIepenas OMHBIX JaBICHAN MEXAY j-M U i-M TIoMeIeHueM, [1a.

Hanpasnenue (3Hak) pacxojia onpesenseTcs 3HakOM pa3HOCTH JaBICHUN APji .

B 3aBHCHMOCTH OT 3TOT0 INIOTHOCTh 0 NPHUHUMAET Pa3lIUyHble 3HAYCHHUS.
3HaK pacxoia Tra30B (BXOAANIMH B TIOMEIIEHHE pPACXOJ CUYHUTACTCA MOJOXKHUTEIbHBIM, BBIXOISAIINN -
OTPUIATENILHBIM) M 3HAUEHHE P 3aBHUCSAT OT 3HAaKa Iepemnasa JaBJIeHNN:

-1, p=p,npu AP <0
sign(AP),p = p=PR TP , (116.4)
+1, p=p,,ipu AP >0

JUi1 TpOTHO3MPOBaHUS MapaMeTpoB IPOAYKTOB TOPEHHUS (TeMIepaTyphl, KOHLEHTpAlMid TOKCHYHBIX
KOMITOHEHTOB MPOJIYKTOB TOPEHMS) B MOMENICHUSX MHOTOITXHOTO 3JaHHS Ha 3TaXKaxX, PACIOJIOKCHHBIX BBIIIE
9Ta)ka, Ha KOTOPOM MOKET BO3ZHUKHYTh M0Kap, PaCCMaTPUBAIOTCA MPOLECCH PACIPOCTPAHEHUS IPOJYKTOB TOPEHHUS
B BEPTHKAIBHBIX KaHaJaxX (JICCTHUYHbIE KIETKH, [IaXTHI JIU(PTOB, BEHTKAHAJBI U T.I1.).

BepTukanbHy!o maxTy MO BBICOTE Pa3felsIOT HA 30HBI, KOTOPBIE NMPEICTABISAIOT Y3/bl B THIPAaBIMYECKON
cxeMe 3JaHus. 30Ha 10 BBICOTE MOXKET OXBAThIBATh HECKOJIBKO dTaXel 31aHus. B 3ToM cityyae pacxon rasa Mexay
30HAMH MOKHO BBIpa3HuTh (GopMyIoii Buaa:

A
c= 2P , (116.5)
S
1
rae S = A - 1 2 - XapaKTECpUCTUKA THAPABINYCCKOI'O COIIPOTUBIJICHUA HAa I'PAHUIC 30H,

F - miomans momnepeyHoro CeYeHus MaxThl;

k - koaddumment (nomyckaercst npuHUMATh paBHbM 0,05 ¢2/m);

g=9,81 m/c2 - yckopeHHe cBOOOTHOTO MajIeHIS;

AP - nepenaj qaBIeHn MEXIY y3/IaMH.

31aHue IpeACTaBISIOT B BUIC THAPABINICCKON CXEMBI, Y31l KOTOPOH MOJICIUPYIOT MMOMEIICHHUS, a CBS3H -
MyTH BW)KCHUS MIPOAYKTOB TOPEHUS M Bo3ayxa. Kaxmoe moMerneHue 3MaHus ONMMCHIBAETCS CHCTEMOU YpaBHEHUH,
COCTOSIIECH W3 ypaBHEHHs OallaHCa MAcCCHl, YpaBHEHUS COXPaHCHUS SHEPTHH W ypaBHCHUS OCHOBHOTO Ta30BOTO
3akoHa (MenneneeBa-Knaiinepona).

YpaBHeHHe OalaHca MacChl BhIpaxaeTcs: (popMyItoii:

d(p;-V;)/dt=y+> G, - G, (1166)
k i

rae Vj - 00beM MOMEIIEHUS, M3;

t - Bpems, c;

z G k - CYMMa pacXoJ0B, BXOJAIIMX B IOMEIIEHHUE, KI/C;
k

Z Gi - CyMMa pacxoJI0B, BRIXOSIINX U3 TIOMEIIEHUSI, KT/C;
i
\J - CKOPOCTb BBITOPAHUs II0KAPHOH HATPy3KH, KI/C.

YpaBHEHHE COXpaHEHHS YHEPTHUHN BBIpaXkaeTcs (GopMyIIoit:



d(C,p;-Vy T;)/dt=Cy- 3(T, Gy )= C, T 3G +Qr — Q. (116.7)
k i

rze CV , Cp - yenbHas M30XOpHas U u300apHas TeroeMkoctd, kJx/(kr-K);

T, Tj - TeMIIepaTyphl Ta30B B i-M U j-M NOMENIeHUsX, K;

Qr - KOJIMYECTBO TEIUIa, BBIJIENIIEMOTO B TIOMELIEHUH TIPH TOpeHnH, KBT;

QW - TETJIOBOM MOTOK, TOTJIOIAEMbI KOHCTPYKIMSIMU U M3JTy4aeMbli yepe3 mpoeMsl, KBT.

Jlst moMeTeHns oJara 1oskapa BeInInHa Qr omnpezensercs mo Gpopmyie:

Q =(m-Q,+Nv,

rae 77 - Ko3OGUINEHT OTHOTHI TOPEHUS;
QH - HU3IIas TEeIUIoTa cropanus, KJK/Kr;
| = C, -T - suTanenus rasuduuUPOBaHHOM roproueii HarpysKku, KJIxK/Kr;
C, - yAeybHas TEMIOEMKOCTh IPOJYKTOB MHPOJIH3a, kJx/(xr-K);
T - Temmeparypa npoaykToB nuponusa, K.

Jl1g ocTanbHBIX NOMEIEHUI Qr =0.

Koa¢duuueHT noaHoTsI ropeHus 7] onpenesnsercs 1no popmyne:

Zxox,k'Gk
n=n,-K+(1-K)*— (116.8)

X

rae 1], - Kod>(Q(QHIMEHT HOIHOTHI TOPEHUA B PEKHMME II0XKapa, PEryIHPYEMOM TOPIOYECH HArpys3Ko,

omnpenenseMblii HopMyIIoit:

17,=0,63+0,2- X_ ,+1500- X? .. (116.9)

ox,0 X,

Koadpunuenr K paccuntsiBaercs no opmyore:

B

ox,m

A
Il

X
exp| B-| 1-—=22 | |, (116.10
p X ( )

ox,0 ox,0

2

X ox,0
rae B=| ———— X
X0 — 0,01
Xox o -~ HadaJbHas KOHOCHTPALHA KUCJIOPOJa B IIOMEIICHNH O4ara Iosxapa, KF/KF;
Xox m - TEKYIlasd KOHIIEHTpalus KUCJIOpO/Ja B IOMCIICHUHN Oo4ara 1mosxapa, KF/KF;

LOX - KOJIMYECTBO KMCJIOPO/Ia, MOTIIOMAEMOTO MPU CTOpaHUU | KT TOpIOYei Harpy3KH, KI/KT.

VYpaBuenune Menneneesa-Kialinepona Beipaxaercs GopMyIIoi:

R
pjzpj.Tj.M,(nau)

rae PJ- - TaBJICHUE ra3a B j-M romereHnd, 11a;

Tj - TeMIeparypa rasa B j-M nomMerenu, K;

R = 8,31 - yauBepcanbHas razoBas nocrostuHast, Jx/(mons-K);



M - MonsipHas Macca rasa, MoJib.

IMapamerpsl ra3a B MOMEIICHUH OIPENENISIOTCS U3 ypaBHEHHUsI OajlaHca Macc OTACIbHBIX KOMIIOHEHTOB
MPOJYKTOB TOPEHHUS M KUCIOPO/Ia M ypaBHEeHHUs OaslaHCa ONTHYECKOMN IIIOTHOCTH JbIMA.

VYpaBHeHHe OanaHca Macc OTJEIbHBIX KOMIIOHEHTOB [TPOIYKTOB FOPEHHS M KACIOPO/a:

d(Xy;-p;-V;)/dt=y L +> (X, -G, )X ;- D G, (16.12)
k i

rae XL’i , XLJ- - KOHIICHTpanus L-ro KOMIIOHEHTA MPOJIYKTOB TOPEHUS B i-M H j-M MMOMEIUICHUAX, KI/KT;

L,_ - KOJIMYECTBO L-TO KOMITOHEHTA MPOIYKTOB TOpeHHs (KUCIOPO/Ia), BEIIEIIONIETOCS (TIOTIIOMIATONIETOCS)

Ipy CrOpaHuu OJHOTO KHUJIOTpaMMa HO)KapHOﬁ Harpysku, KI/KT.
YPaBHeHI/Ie OajaHca ONTHYECKOH IIJIOTHOCTH JAbIMa:

V;-dy;/dt=y-D, +Z(“’k -Gy )/ pi —uj-ZGi/pj,(H6.13)
k i

. . -1
rae Wi, [ - onTHuecKas IIOTHOCTh AbIMA B i-M U j-M MOMEIICHHSX, Hio-m—;

Dm - IBIMOOOpa3yIoIas CriocoOHOCTH MOKapHOil Harpysku, Hm m2/kr.

OnTryeckas IIOTHOCTh JAbIMa Ipu O6I)I‘~IHI)IX YCJIOBUAX CBsA3aHa C paCCTOSIHUEM Hpe)leﬂbHOﬁ BUJUMOCTHU B
JIbIMY GOpMYJIOii:

|, =2,38/ . (116.14)

Hns momemennit Oe3 mMcTouHMKa Terua cuctema ypaBHeHuit (I16.6), (I16.7) u (I16.8) ympomaercs u

NpPEACTABIISICTCS B BUJIC!
G, (1) =sign(AP,(t))-u-F-\[2-p, -|AP; (7))

- Gi'(T)
=0
; P

, (116.15)

rae Py :%-[pi Jrsign(APij)pi +pj—sign(APij)-pj].

IlepBoe ypaBHEHHUE CBSI3bIBACT IEpeNa/ibl JaBICHUN Ha COEANHSIIONINX TOMEIEHHE TPOEMaX C PacXol0M Tasa
4yepe3 3TU NpoeMbl. BTopoe - BbIpakaeT MOCTOSIHCTBO 00beMa JUlsl JaHHOrO oMelleHus. Takum o0pa3om, AJist BCETo

HeNMHEeHHbIX ypaBHeHHMH Buaa (116.12) u

31aHUs TPeOyeTCs pelaTh CUCTEMY, COCTOSIIYIO U3 (mm + ch)-n -

N, -N, muHeinbix ypasuennit Buaa (116.13). 3nece M, u M - COOTBETCTBEHHO YHMCIO IOPH3OHTANBHEIX H

BEPTUKAJIBbHBIX CBsI3CH Ha 9TaXeE, n y T YHUCIIO0 Y3JIOB; naT - YUCJI0 dTaXKSH.

Cucrtema ypaBHeHHH, BKJIIodaromias B ce0s ypasaeHus (116.6), (I16.7) mis momemieHns odara mokapa u
(I16.12), (I16.13) mnms ocrampHBIX momemnieHWi W ypaBHeHHe ([16.11), ommchiBaromas THAPABINYECKYIO CXEMY
3[JaHUs, PEIIACTCS] YUCICHHO METOJIOM HTEPALMH B COBOKYITHOCTH C METOIOM CEKYIIHX.

OCHOBHBIE YpaBHEHHS JUIS OIPEAEICHHS TeMIlepaTypbl Ta3a M KOHLEHTPalUHd MPOJIYKTOB TOPEHHUS B
MOMEIICHUSX 3/1aHHs TOJTyYeHbI U3 YPaBHEHUI COXpaHEHHs DHEPTHU M MacChl.

Temmeparypa raza B NOMELICHHH, TJie OTCYTCTBYET Ouar mokapa, ONpelessieTcsl U3 ypaBHEHHs TEeIJIOBOIO
Oamanca, KOTOpOE€ MOXHO TIOJNyYUTh W3 ypaBHEHHS coxpaHeHus sHeprum (116.7). @opmyma ans onpeneneHus
TEMIIepaTyphl ra3a B j-M IIOMEIICHUHN 30aHUS B "n"-bIif MOMEHT BPEMEHH:
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Tnj = n m = m +
C.. G, —>.G |+C,.- > .G +a*, -F, +a* -F
k=1 i=1 i=1
n
Z(CPB -Gy 'Tk)+Qj
H Ty — : —S o -, (116.16)
C.. G, —>.G |+C,.- D .G +a*, -F, +a* F
k=1 i=1 i=1
n m m
C.:|D.G,-D.G |+C,.- D G +a*, F, +a* F,
exp | — k=1 i=1 i=1 AT
Co iV,
rae Qj - CyMMa HCTOYHHMKOB (CTOKOB) Telula B 00bEMe j-TO NOMELICHWS M Tellla, YXOISIIEero B

OrpaxxJaaromue KOHCTPYKIHU,

T(T) — T, (T)

* — .
TN T 0T,

- IPUBEICHHBIN KO3()PHUIUCHT TEILIOOTIAYH;

TO - HavaJibHasA TCMIIEpaTypa B IOMECIICHNHU

FjCT - IIoIaAb MOBEPXHOCTHU OTPAKAAOIIUX KOHCprKHI/Iﬁ Bj'M IIOMCIICHHH.

KoadduiueHT TemmooTnaun ¢ MOXKeET ObITh PaCCYMTaH IO SMITUPUIECKOI hopMmyie:

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

KoHmeHTpanys OTAENbHBIX KOMIIOHEHTOB Ta30BBIX CMEce B MOMEMICHUSX 3/AaHHs BBIYHUCISCTCS U3
ypaBHeHHs OanaHca Macchl JaHHOTo KomrnoHeHTa (I16.12). KonnenTpanus L-ro KOMIOHEHTa MPOLYyKTOB TOPEHUS B

H n..n

J-M IOMEIICHHUHU B "N -bIii MOMEHT BPEMEHU OIPECACIIACTCA YPAaBHCHUEM !

Z(XLk‘Gk) Z(XLk'Gk) ZGk
X =t Xy~ |-eXp| —L— AT | (116.18)
> G, > G, Pi V]
k=1 k=1

Onrtryeckas KOHIEHTpalus AbIMa B IOMEHICHUSAX ompeneisieTcs u3 OamancoBoro ypaBHenws (I16.19).
n..n

Harypanbhblii nmokaszaTens ociaGieHHs Cpeabl B j-OM IOMEIIeHHH B "n'"-blii MOMEHT BpPEMEHH OIpelessieTCs
ypaBHEHHEM:

(Hk'Gk) Z(HK'GK) ZGk

My = | Mgy — = |-exp —k:l—V-Ar . (116.19)
ZGk ZGK P~ Vi
k=1 k=1

AHaTUTHYECKHE COOTHOIICHUS JUTL OTIPCACIICHUA KpHTI/I‘ICCKOﬁ
MMPOJAOJIKUTCIIBHOCTH T10OXKapa

,HJ'IH OJJMHOYHOI'0O IOMCIICHHUA BBICOTOII He Oosee 6 M, YAOBJCTBOPAIOWICTO YCIOBUAM HPUMCHCHUA
I/IHTeraHBHOI‘/'I MOJECIH, ITPU OTCYTCTBHUU CUCTEM HpOTPIBOl'IO)KElpHOﬁ 3alIUTHI, BJIIUAIOOIUX Ha PA3BUTUEC I10XKapa,
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JIOITyCKAETCSl OMPEHENATh KPUTHYECKHE BpEMEHA IO KaXKIOMy M3 ONACHBIX (AaKTOPOB MOXapa C IMOMOIIBIO
AQHATUTHYECKIX COOTHOIICHU:
IO TIOBHIIICHHOM TeMIepaType

b

70 —
th = Bonj1+00h , (116.20)
* A (273+1,)-2
T10 IOTEPE BUAUMOCTH
B | -1 n
o 2B jp[1. Y In@.05-a-F , (I16.21)
A l,-B-D, z

10 TIOHIKEHHOMY COJIEPXKAHHUIO KHCIOPOAa

P

% = %-In 1- 0,044 , (116.22)

Kp .
— % 40,27 |z
Vv

10 KaXXAOMY U3 FaSOO6pa3HBIX TOKCHUYHBIX IIPOAYKTOB 'OPCHUS

1 h

. |B V- X
ty =1—-In|1-—— , (116.23)
A B-L-z
353-c,-V
rme B=—+—— - pa3MEpHBI KOMILIEKC, 3aBUCSIIMNA OT TEIUIOTHI CTOpaHUs Marepuala U
(1-9)n-Qy

CBOOOJHOTO 00beMa IIOMEILECHUS, KT;
t, - HauanbHas TemMneparypa Bo3xyxa B momerenun, °C;
N - MOKa3aTelNb CTENICHH, YIUTHIBAOIIMI H3MEHEHUE MAaCChl BRITOPAIOILET0 MaTepuajia BO BpEMEHH;
A - pa3MepHBIii TapaMeTp, YIUTHIBAIOIMN YACITbHYI0 MaCCOBYIO CKOPOCTh BBIFOPAHHUS TOPHOYEro MaTepuania

n
Y IJIOLIAAb IToXKapa, Kr/C ;
Z - 0Oe3pa3MepHBId TapaMeTp, YYUTHIBAIOIIUKA HEpaBHOMEPHOCTh pactpeaeneHusi O®II mo BwicoTe
MTOMEIIECHUS;

QH - HU3IIasl TeIIOTa Cropanust Matepuana, M/Jx/kr;
Cp - ylenpHas M300apHas TEIUIOEMKOCTh JBIMOBBIX ra3oB, M/Dx/(kr-K) (nomyckaercss mpuHUMAaTh paBHON

TEIUTOEMKOCTH Bo3ayxa 1ipu 45 °C);
@ - x03bQUIMEHT TelIonoTepb (IPUHUMAeTcA IO JaHHBIM CIIPaBOYHOM JIUTEPATyphbl, IPU OTCYTCTBUH

JTAHHBIX MOXET OBITh MPHUHAT paBHbIM 0,55);
1M - k03hULHEHT NONTHOTHI ropenus (onpenensercs o dpopmyie I16. 1 9);

V - cBOOOIHBINH 00BEM TTOMEIIEHUS, M3;
a - KO3 PUIUEHT OTPAXKEHUSI IPEAMETOB HA ITYTSAX IBAKYAIIUH;
E - HauajbpHAs OCBELIEHHOCTS, JIK;

|rlp - IpeJieNIbHasA JalbHOCTh BUJUMOCTH B ABIMY, M;

Dm - IBIMOO0Opa3yoIas CiocoOHOCTh ropsimero Marepuaia, Hi-m2/kr;

L - yenbHBIHA BBIXOJ] TOKCHYHBIX Ta30B IIPH CTOPAaHUH | KT MaTepuana, KI/KT;
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X - mpenenbHO IOMYCTUMOE COEPKAHUE TOKCHYHOTO ra3a B MOMEIIEHUH, Kr/m> (XCOZ =0,11 xr/m3;
Xco =1,16~10_3 KI/M3; XHCL =23.10"° Kr/m3);
L02 - YAENBHBIA pacXo/| KHCIOPOIa, KI/KT.

Ecmm mox 3HakoM jorapudma moirydaeTcs OTpHIaTenbHoe 4mcio, To mgaHHed O®II He mpexacrammser
OTIaCHOCTH.
ITapameTp z BEMHCIAIOT 1O (hOpMyIIE:

h h
Z=—-exp|1,4.-— opu H <6 M, (116.24
H p H p ( )

rze h - BeicoTa paboueii 30HbI, M;
H - BBICOTaA ITOMEIIEHHS, M.
OmnpenenseTcs BEICOTa paboyei 30HbI:

h=h_+17-0,5-6, (116.25)

rae hrm - BBICOTA IIJIOIIAJKH, Ha KOTOpOﬁ HaxXoATCA JII0AW, Haad II0JIOM ITOMEIIICHUS, M,

E)

0 - pa3sHOCTH BBICOT 11014, PABHAS HYJIO TPH TOPH30HTAILHOM €0 PACTIOIOKEHHH, M.

Crnenyer uMeTh B BUIY, YTO HAaHOOJIBIIEH ONMAaCHOCTH IIPH IOXKAape IOJBEPrarloTcs JIOIU, HAXOIAIIMecs Ha
Oousiee BbIcOKOM oTMeTKe. [loaTOMy, HampuMep, Npu onpesesieHHH He00OX0IUMOT0 BpEMEHH dBaKyalllu JIFoAeH u3
napTepa 3pUTENBHOrO 3aja C HAaKJIOHHBIM IOJOM 3HaueHHWe h cienyeT HaxoAuTb, OPUEHTHPYSACh Ha HamOoiee
BBICOKO PacIofIoKeHHbIE psiibl Kpecen. [lapameTprl A U n BEIUHCIAIOT TaK:

JUISL CiTy4yasi TOPEHMS KHUIKOCTH C YCTAaHOBHBILEHCS CKOPOCTBIO:

A=y, -Fn=1,

rae \lj)’ﬂ - yACJIbHAA MacCOBAst CKOPOCTH BbII'OPAaHUS X KUAKOCTH, KI‘/(MZ'C);

JUIs CIy4asi TOPEHUs KUAKOCTU C HEYCTAHOBUBIIEHCS CKOPOCTBIO:

067-y,-F
t

cm

n=1,5,

JUIS KPYTOBOTO PACIPOCTPAHEHHUS MOXKapa:
— . . 2 —_
A=105vy, -Vin=3

rze V - InHelHas CKOPOCTh paclpoCTpaHEeHNUs IIIAMEHH, M/C;

JUI BEPTHUKAJIBHOMN MM TOPU3OHTAIBHOM IMOBEPXHOCTH IOPEHUS B BHJE NMPSMOYTOJIbHHKA, OJHA U3 CTOPOH
KOTOPOTO YBEIMYMBAETCS B IBYX HAIPABICHUSIX 3a CUET PACIpPOCTPaHEHH IJIAMEHH (HallpuMep, paclpoCTpaHeHHe
OTHs B TOPU30HTAJILHOM HAIPaBJICHUH I10 3aHAaBECY IOCIIE 0XBAaTa €ro MJIAMEHEM I10 BCEH BBICOTE):

A=y, -V-bn=2

rzae b - mepreHAnKyISIpHbIN K HAIPaBJICHUIO IBMKCHUS IUIAMEHH Pa3Mep 30HBI TOPEHUS, M.
[Ipu otcyrcTBUHM crenuanbHBIX TpeOoBaHWil 3HaueHns a m E mpuHmMarotcs paBebiME 0,3 u 50 7k

COOTBETCTBEHHO, 4 3HAUCHUE |rIp =20 m.

IVV. MaTemaTideckas IByX30HHAs MOJIEINb TI0Kapa B 3JaHUH

IIpu pemeHun 3agady ¢ HCHOIB30BAHUEM JABYX30HHOW MOJAENIM MOXap B 3JaHUU XapaKTepU3yeTcs
YCpPEeITHEHHBIMH 110 Macce U 00beMy 3HAYECHUSIMU ITapaMeTPOB 3aIbIMJIICHHON 30HBI:

T - Temneparypa cpesbl B 3aJbIMICHHON 30HE, K;

MIO - ONTHYECcKast INIOTHOCTH JbIMa, Hi/m;

X - MaccoBas KOHLEHTpauus 1-TOro TOKCUYHOTO MNPONYKTa TOpeHus B



i
3aIEMIIEHHOM 30He, KI'/KI;
b - MaccoBasd KOHILEHTpaluusda Kucjopoma, KI'/KT;
K
Z - BBICOTa HIDKHEH T'PAaHUIBI CIIOS IBIMa, M.
B cBoro ouepenp mepedncIEeHHBIE MapaMeTphl BRIPAKAIOTCS Yepe3 OCHOBHBIC WHTETPajbHBIC MapaMeTphl
3aIBIMJICHHOW 30HBI C TOMOIIBIO CIIEAYIOMHX (HOPMYIT:

T
Q = mHTerpan m x c (T) x dT, (I16.26)
3 0 P
m m
i K
X =-—-, x = --, (116.27)
i m K m
S
MO = ——, (116 .28)
\
i
\Y
m i
po = --, Z =H - ——, (I16.29)
\ A
pas
roe m, m - ofmas Macca OeMa M COOTBETCTBEHHO 1-T'0 TOKCUYHOIT'O MNPOOYyKTa
i
TOpPeHMs B BaObHMJIEHHOM 30HEe, KI';
m - Macca KMCJIoOpoIa B 3anbMJIEHHOM 30HE, KI';
K
Q - DPHTaANBNMA OPOOYKTOB TOPEHMS B BaObMIIEHHOM 30He, KIX;
3
S - omnTMUeckoe KOJMUEeCTBO IuMa, Hm x M2;
PO - IJIOTHOCTH IeMa Npu Temneparype T, kr/m3;
V - obbeM 3anbIMJIIEHHOM BOHEBl, M3;
I
H, A - BHICOTaA U MJOWAIb [IOMEIEeHMS, M;
C - ynmeJbHas TelJIOeMKOCTbL mnumMa, kIx/ (K X KI).
b

JlnHaMHKa OCHOBHBIX WHTETPATBHBIX MMapaMeTpOB 3aJIbIMICHHOW 30HBI OIpENesSeTcs] MHTETPUPOBAHHEM
CHUCTEMBI CIeYIOMNX 0aJaHCOBBIX YpaBHEHUM:

001I1elf Macchl KOMIIOHEHTOB 3aJbIMJICHHOW 30HBI C yY€TOM [bIMA, BHOCHMOIO B 30HY KOHBEKTHBHOMN
KOJIOHKOH | JIbIMa, yAaJIsIEMOTO Yepe3 MPOEMBI B COCETHHIE MOMEIICHUS

dm
- =G -G, (IT6.30)
dt K II
roe t - Teryluee BpeMA, C;
G ’ G — MaCCOBHM pacxon InbeiIMa COOTBETCTBEHHO dYepe3s KOHBEKTMBHYIO KOJIOHKY
K II

M OTKPEHEITEIE IIPOEMEI B IIOMEUEHUN, KI‘/C,‘
OHTAJIBIINA KOMIIOHCHTOB Sa}IBIMHeHHOﬁ 30HBI C YUYE€TOM TECILIa, BHOCUMOI'O B 30HY KOHBEKTHBHOM KOHOHKOﬁ,
TCIIOOTAAYN B KOHCTPYKIIMKU U YHOCA JIbIMa B IIPOEMBI:

do
-——=Q -0 -0 , (I16.31)
dt K II KOH

roe Q , Q , 0 - TerJioBad MOIHOCTb, COOTBETCTBEHHO BHOCHUMAad B

K IT KOH



3aObeIMJIEHHYIO 30HY KOHBEKTUBHOM KOJ'IOHKO?I, yoajdeMad C IOEIMOM UYepe3 OTKPEITEIE
IIPOEMBI M TepdeMad B KOHCTPYKLUM, xBT;
MacCChbl KUCJIOpOJa € YUCTOM IMMOTCPb Ha OKUCJICHUE MTPOAYKTOB MUPOJIM3a TOPHOINX BCIICCTB!:

dm,,

=0,23-(Gy—n-y-L, )-x

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

-Gy, (116.32)

(04

T] - [IOJIHOTA CTrOpaHus ropro4ero Mmarepuasia, KI‘/KF;

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
\ - CKOPOCTh BBITOPaHUS TOPIOYET0 MaTepuaa, Kr/c;
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
LOX - MOTpeOJICHUE KUCTIOPOa MPH CTOPAaHUH SAMHHUIIBI MACCHI TOPIOUYETO MaTepuaa, Kr/Kr;

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
OINTHYECKOTO KOJINYECTBA AbIMA C YYETOM JHIMOOOPA3yIOIIeH ClIOCOOHOCTH IOPSILEro MaTepuaa:
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

ds
dt
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

m

w-D —Gn-ﬁ,(n6.33)
p

rae Dm - IBIMOOOpa3yroIas CrocoOHOCTh roprovero marepuaia, Hi/(mM2 kr);

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)
Macchl i-T0 TOKCHYHOT'O IPOIYKTa TOPCHUS:

dm
i
-—— =qncu x L - x x G, (I16.34)
dt i i 11
roe L. - MACCOBBIM BBIXOI 1-T'0 TOKCHMUYHOTO MNPOOyKTa TOpPEeHMs, KI/KI.
i
Macca KOMIIOHEHTOB JrMa G , BHOCUMHEIX B 3aIHMJIEHHYK 30HY KOHBEKTUBHOM
K
KOJIOHKOM, OlLlIeHMBAaEeTCs ¢} yyeToM KOJMUeCcTBa BO3IOyXa, BOBJIEKAeMOT'O B
KOHBEKTUBHYI KOJIOHKY IIO BCeM e€ee BHCOTe IO HIMXHEeM I'PaHMUEl CJIoS IObMa. B
VIH)XE€HEPHEBIX pacuerax pacxon KOMIIOHEHTOB IOEIMa dYepes OCEeCUMMETPUUYHYIO
KOHBEKTMBHYI KOJIOHKY Ha BBECOTE HMWXHEeI'O YPOBHS 3aIbMJIEHHOM 30HH 7 (B
3aBUCUMOCTU oT TOTO, kKakasg o06JlaCTb KOHBEKTMBHOM KOJIOHKM MM Odakesa

IOTPYyXEeHa B 3aIbIMJIEHHYIO 30HY) 3aldaeTcsa IOJIySMIMPUUECKOM GOopMyJioNn:

Zz 0,566
0,011 x Q9 x (=——-) nys objacTtu dakesia
2/5
Q
Z 0,909
G = <0,026 x Q x (=——-) IOJI MNepexOonHOoM objacTu (I16.35)
K 2/5
Q
Z 1,895
0,124 x Q x (=-——-) OJia oOJIacTM KOJIOHKU,
2/5
Q

rae Q - MOIIHOCTh OYara noapa, kBT.



JwHamMuKa mapamMeTpoB odara Ioskapa ONpeAessieTcs pa3BUTHEM IUIOMAAHW TOPEHHS C yYETOM CIIOKHOTO
cocTaBa rOpPIOYHX MaTepHAJIOB, X PACIOJIOKCHHMS, MECTa BOSHUKHOBEHHS 0Yara 1moskapa M IMOJHOTHI CTOPaHUs:

Q=7n-v,-Q, F(t).m636)
(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

[ToTepu Terna B OT'paxmaplMe KOHCTPYKLUMM PaCCUMTHBAKNTCA C Y4UYeTOM
TeMIlepaTypel TopadYer cTpyu T , CKOPOCTU M MUBJIyUATEJIbHOM CIOCOOHOCTU CTPYHX,
c
OMBIBAKIMEN KOHCTPYKUMM UM OPOTPEeBa CaMoM 1-¥ KOHCTPpyKUuuMM T (y) OO TOJIMHE V.
i

0719 5TOTO UMCJIEHHO UHTEeIPUPYETCHA HEeCTAaLUMOHAapHOe ypaBHeHMe dypbe:
dT (y) d nambna (T) x dT (y)

—————— . S (6.37)

C 'PaHUYHBIMU U HAYAJIbHBIMU YCJIOBUAMMU!

dT (y)
i
(ameda + ambda ) x (T - T ) = -gambma X —————-— , (I16.38)
K J c W W dy
y=0
dT (y)
i
(ampda + ambda ) x (T - T (menbra)) = -aambzma(T) x —-————-— , (I16.39)
K J 0 i dy
y=nejbTa
T (O,y) =T , 0 <=y <= gensrTa, (I16.40)
i 0
roe anbdba , anbda — COOTBETCTBEHHO KOHBEKTMBHEIM M JIYUUCTEINM KO2QOMLMEHT
K J

TeryiooTmauu, BT/ (M2 x K);

JIeTIbTa - TOJIIMHA OTpakAaloIIeil KOHCTPYKINH, M;

C(T) - TermoeMKOCTh MaTepuana KOHCTpyKuuu rpu temrepatype T(y), [x /(kr2 x °K);

nssmOa(T) - TeIOPOBOAHOCTE MaTepraia KOHCTPYKIUH 1pH Temneparype T(y), Br/(m x °K);

T, T - TeMmepaTrTypa COOTBETCTBEHHO OOOTPEBaeMOll YacCTM KOHCTPYKLMUM U

w 0
cpenr y HeofoIpeBaeMoM IoBepxHOCTM, K;

PO - IUNIOTHOCTh MaTepuaia KOHCTPYKLUH, KI/M.

TensioBble M MaccoBble NMOTOKH 4epe3 NPOEM B Kak[Iblii MOMEHT BPEMEHH PACCUUTHIBAIOTCS C YYETOM
TEKYIIEro Mepenaja JaBlICHMs 0 BBICOTE NPOEMa, COCTaBa M TEMIIEPaTyphl Tra30BOW cpelbl 10 00€ CTOPOHBI
npoema (cxema pacuera Ha puc. [16.1). Tak, MaccoBbI pacxol AbIMa W3 MOMEIICHMSI Ooyara IoXkapa B cOcelHee
MIOMEIIEHNE PACCUUTHIBACTCS CIIETYIONIMM 00pa3oM:

Y

max  ——————m—— e ————
G = B x kcu x mHrTerpan \/2 x po x (P(h) - P (h)) x dh, (IMe.41)
II Y 2

min

rae B - mupuna npoema, M;

KCH - 23pOIUHAMUYeCKuil K03 (pPUIHEeHT mpoema;

P(h) - P (h) - pazHuMUa OaBJIeHUM B I[OMeEUIEHMSAX Ha BHCOTe h;
2

PO - INIOTHOCTL [IbIMa B 3aL[LIMHGHHOﬁ 30HE COCCAHCTO MOMCIICHNA IPU TEMIICPATYpPC AbIMa T.
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Puc. I16.1. MaccomoToku depe3 mpoem (He TPHUBOIUTCS)

[lpenmesisl MHTEeTPpUPOBaHMA Y ny BEIOMpPAKTCA B IIpemejlax CTBOpa NpoeMma,
max min
crio4a IBIMa [IOMelleHU A odara Imnoxapa u TaM, I'me M30BITOYHOE IaBJIEHUE
HOenvra P = (P(h) - P(h) ) > 0, xak »TO ykaszsaHO Ha puc. I6.1.
2

HeoOxonnmas i OIeHKH Tiepenaga JaBJICHHS 110 CTBOPY IPOeMa 3aBUCHMOCTE JTaBICHUS OT BBICOTHI B i-M
MOMEIIEHUH (C YIeTOM 3aJBIMIICHHOH 30HBI 3TOTO IIOMEIICHHS) OIICHUBACTCS KaK:

P.—p -g-h eccmh<Z
p(h)={° P& WA mea)
Po—p,-9-Z,—p,-g-h eciuh>Z,

(8 pen. Ilpukaza MUC P® ot 12.12.2011 N 749)

roe P - Tekyllee JaBJIeHMe B 1-M IIOMEUleHUM Ha HYJEeBOMW OTMeTKe (MIu
i0

IpMBEIEeHHOE K HYJIEBOM OTMETKe, eCJIM YPOBEHb II0Jla IIOMEUleHMS BHIIe HYJIEBOM
OTMETKMU) ;

PO - IUIOTHOCTbL BO3IOyxa NPM HadaJIbHOM TeMruepaTtype T ;

0 0

7Z - TeKyllad BECOTA He3anOuMJIEHHOM BOHE B 1-M IIOMEUeHUN.

i

Paccuutannble mapaMmeTphl TemioMaccooOMeHa B TMPOEME HCIHOJB3YIOTCS KaK TPaHUYHbBIE YCIOBHS IS
COCEJIHETO OMEIICHUS.

V. IloneBoil METOA MOAEIUPOBAHUS 1I0Kapa B 31aHUU

OcHoBoH JUIA TIOJIEBBIX MOHCHCﬁ IMOKApOB SABJIAIOTCSA YPABHCHUS, BbIPAXKAIOIINC 3dKOHBI COXPAHCHUA MACChI,
HUMITYJIbCA, SHCPIUHU U MaCC KOMIIOHCHTOB B paCCMAaTpUBacMOM MAJIOM KOHTPOJIbHOM oOBeMe.
YPaBHeHI/Ie COXpaHCHHA MACChI:

dpo d
-—— 4+ ——— (po xu ) = 0. (116.43)

dt dx 3
]

VYpaBHEHNE COXPAaHEHUSI UMITYJIbCA:

-— (poxu) +-— (pOoXUu xUu)=- ——7+ —————= + po x g . (I16.44)

Jlnst HBIOTOHOBCKMX O KHAKOCTEH, NOAuMHSOmMuXCs 3akoHy CTokca, TEH30p BS3KMX HaNpsDKEHHH
omnpezensercs GopMyIIOn:

du du du
i b 2 k
Tay = MO X (-——— + --=-) - - X MO X —--- X JOejJgbTa . (I16.45)
ij ax ax 3 ax ij
b i k
VYpaBHeHHE SHEPTUU:
R
dq
d d dp d namBna dh Jj
——(po x h) + ———(po x U X h) = —= + ——=(—————- X —==) - —-——, (116.46)
dt dx J dt dx c dx dx


consultantplus://offline/ref=F254E8D7E44DCC4F34D5DE21099F4C61D5FBA19BD5C2EB1BE0D0151514A47A42E3F9C0EAEFBF8541y511E

T
roe h = h + umHTerpan ¢ dT + SUM (Y x H ) -

craTnudeckKad DHTAJIbIUA
0 T P k k k
0
cMecu;
H - Temnora ofpasoBaHMa K—-I'O KOMIIOHEHTA;
k
c =SUMY x c - TEeIUJIOEMKOCTb CMEeCHU IIPM INOCTOAHHOM NABJIEHUN;
p k k p,k
R
d - panIMaLuMOHHBI INOTOK SHEPIMM B HAlPaBJEHUM X .
] ]
YpaBHEHHE COXPaHCHHS XMMUYECKOTO KOMIIOHEHTA K:
dy
d d d k
-—(poxY¥ ) + ——(poxu xY)=-—(poxDzx-—) + S . (I16.47)
dt k dx 3 k dx dx k
] ] ]

st 3ambikanus cuctembl ypasuenuit (116.43) - (I16.47) ucronb3yeTcsi ypaBHEHHE COCTOSHHS HICATbHOTO
rasa. /[ns cmecu ra3zoB OHO UMEET BUJ:

Y

k

p=po xR xTzx SUM --, (I16.48)

0 k M

k

rne R - yHMBepcallbHas Iras30oBas [NOCTOSHHASA;

0
M

— MOJIAPHaA Macca k-r0 KOMIOHEHTa.
k
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