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006 yTBepKACHHH METOAHKH ONpe/ie/IeHHs PACYETHLIX BeJIHYMH N0KAPHOI0 PHCKA

B 3JaHHAX, COOPYKCHHAX H MOKAPHLIX 0TCEKaX Pa3IHYHBIX KJIACCOB

GYyHKOHOHANBLHOH MOXKAPHOH ONMACHOCTH

B coorBerctBuu myHkToM J3 IlpaBun mnpoBeleHHs pacuye€TOB II0 OLEHKE
IIOXKapHOTO pHCKa, YTBEPXKIEHHBIX IOCTaHOBJIEHHEM ITpaBHTENHCTBA
Poccuiickoit ®enepanuu ot 22 uroins 2020 r. Ne 1084, mpuka3sIBao:

1. VIBepmuTh H BBeCTH B jeiictBue ¢ 1 ceHrsiGps 2023 r. mpHiaraeMyro
METOIUKY OIpEeleHHs. pPAcYEeTHBIX BEIHYHH IIOKapHOTO pHCKA B  3[aHMSX,
COOPYXKEHHSAX H MOXAPHBIX OTCEKaX Pa3MYHBIX KIACCOB QYHKIHOHATBHOH II0XAPHOU
OITaCHOCTH.

2. TTpu3HaTs yTpatuBImAMY cuty npukasst MUC Pocenn ¢ 1 centa6ps 2023 r.:

or 30 wmons 2009 r. Ne 382 «O6 yTBEpPKAEHHH METONUKH ONpeCICHHUs
pacCueTHBIX BEJIMYMH IIOXKAPHOTO DHCKA B 3[aHHAX, COOPYXEHHAX H CTPOCHMAX
Pa3TMYHBIX KIaccoB (yHKUMOHANBHON IIOXKAPHOH ONAaCHOCTH» (3apeTUCTPHpPOBaH
MuHucTepcTBOM IocTHIEM  Poccmiickoif ®emepanum 6  asrycra 2009 .,
perucTpauronHsli Ne 14486);

or 12 nekabps 2011 r. Ne 749 «O BHeceHMHM H3MEHEHHH B METOLHKY
ONpesieNieHHs] PacdeTHBIX BEHYMH IIOXKAapHOTO DPHCKa B 3[aHUAX, COOPYXEHHSAX

M CTPOEHHSX Ppa3MYHBIX KIAacCOB (YHKIMOHAJIBHOW IIOXKapHOH ONACHOCTH,

1 Co6panue 3akoHoAaTeNbCTBA Poccuiickoi ®denepaman, 2020, Ne 30, cr. 4940.

143276




2

yrBepxxaeHHy0 mpukazoM MUC Poccum ot 30.06.2009 Ne 382» (3apeructpupoBad
MunuctepctBoM roctuuud  Poccmiickoit ®@epeparmm 30 pmexabps 2011 r,
perucTpanoHHbIH Ne 22871);

oT 2 nekabpsa 2015 r. Ne 632 «O BHecenuu u3meHenuii B npukaz MUC Poccun
or 30.06.2009 Ne 382» (3apeructpupoBan MunncrtepcTBoM loctunuu Poccuiickoii
®enepanun 30 gexabps 2015 r.,peructpanuonnbii Ne 40386).

Munuctp A.B. Kypenkos




VYTBEPXJIEHO
npukazom MUC Poccru

ot 4 A 2L Ne A40

MeToauKa onpeeJeHnsi pACIETHbIX BeJIMYHH MOKAPHOr0 PHCKA B 3JNAHUIX,
COOPYKEHHSIX H MOKAPHBIX OTCEKaX PasJHIHBIX KJIACCOB (GyHKUHOHATBEHOH
NoKApHO#H ONacHOCTH

I. O0nine nmoJI0KeHHust

1. MeTo/iKa OINpENENeHHs] PACUETHBIX BEUYMH TOXapHOTO PHCKA B 3@HMAX,
COOPYXEHHMSX M MOXKaPHBIX OTCEKaX PasiMiHBIX KJIaCcCOB (YHKIMOHATBHOH TOXapHOH
omacHocTd (maee — MeTonuKa) yCTaHaBIMBAeT TOPSAAOK OMpPEIIeCHHA pacyeTHBIX
BEJMYMH [OXAPHOTO PHCKa B 3JaHMAX, COOPYKEHHIX M IIOXKApHBIX oTceKax
(nanee — 3maHKeE) KIaccoB (GYHKLMOHAIBHOM MOXapHOH OTACHOCTH ®1 — ®4, xiacca
@5 — B YaCTH CTOSHOK JIETKOBBIX aBTOMOOHIEH (B TOM YHCIIE OTACNBHO crosmux) 6e3
TEeXHUYECKOro OOCIy)XHBaHMs M  PEMOHTa, a TaKXe MOMEIleHHuH  Kjacca
yHKIHOHATEHOH MOXapHOH ONaCHOCTH @5 (3a HCKIIIOYEHUEM TIOMEILEeHHH KaTeropui
A u B 10 B3pHIBONOXKAPHOH U TIOXapHOH OIIACHOCTH), BXOJAIOUX B COCTaB 3aHui
K1accoB QYHKIMOHATBHOM MOXapHOH OMacHOCTH o1 - D4.

Krnacc (yHKIMOHAIBPHOH MOXapHOH OMAacHOCTH 3aHUM OMpeneyseTcs B
COOTBETCTBHH cO craThell 32 DeaepalbHOro 3aKOHa OT 22 wmrons 2008 r. Ne 123-03
«TexHudeckuit  pernamMedt O  TpeboBaHHAX [10’KapHOHA 6e30MacHOCTI '
(manee — @enepalbHEIi 3aK0H Ne 123-03).

2. OnpejieNieHre PaCYeTHBIX BEMYMH MOXKApHOTo pACka MOXCT OCYILECTBIISATHCS
Ul OTACNBHBIX 4YacTeld 30aHHH Ipd ONHOBPEMEHHOM BBIMIOJIHEHUU  CIEAYIOIINX
YCIIOBHM:

yacTh 3JaHMS BBIIENEHA IJIYXHMH MPOTHBONOXAPHBIMU  Iperpajiamu B
COOTBETCTBHH C TpeGOBaHWSMH  HOPMAaTHBHBIX ~ JIOKYMCHTOB IO I0XapHOH
6e30MacHOCTH;

IIyTH JBaKyallllyl U3 yKa3aHHOH 4acTd 3[aHHA 060co6Ie B! OT IMyTeH dBaKyalluy
W3 Jpyrux vacteif 31anus (He HMEI0T 0OLIMX YIaCTKOB).

3. OnpefiefieHHe PacueTHBIX BEJIMYMH II0OXAPHOIO pUCKa OCYIIECTBIIETCA Ha
OCHOBaHHH:

a) aHAJIN3a T10)KApHON OMACHOCTH 3aHNMH;

6) ompeneNeHnss YacTOTHl BOSHMKHOBEHMA II0Kapa (4acTOTBH  peanu3alru
I0XKapOOTIACHBIX CUTYalMi);

B) MOCTPOEHHUs MMOJEH OMaCHBIX daxTopoB MoKapa sl Pa3TUYHBIX CICHApHCB
€ro pa3sBUTHSA;

r) OLICHKHU MOCJIEACTBHH BO3CHCTBHS ONAaCHBIX (hakTOpOB MOXKAapa Ha JIoAeH M

pa3IMYHbIX CIIEHApUEB €T0 Pa3BUTH,
1) y4eTa cocTaBa CHCTEMbI 00€CTIEUCHHS ToYapHoO# 6€30IaCHOCTH 3/JaHUH.

1 Cobpanue 3aKOHORATENLCTBA Poccuiickoii denepaumn, 2008, Ne 30, cT. 3579§ 2022, Ne 29, cT. 5243.




4. OmpefienieHrie  pacyeTHOH BENMYMHBI TIOXKAPHOTO  PHCKA  3aKIOYACTCs
B pacuere MHIWBHAYAJIBHOrO [OXapHOTO PHUCKa IS moei, HaXOAAIUXCSA B 3MaHHUMU.
UucieHHbIM BBIPaXXEHUEM HHIMBUAYAIbHOTO IOXAPHOTO DPHUCKA ABIACTCA HacToTa
BO3/EHCTBHSA ONAcHBIX (akTopoB noxapa (nanee — OPII) Ha denoBeKa, HAXOAAIIEroCA
B 3mamuu. O®II, yudTeIBaeMBle TIIpYM [POBENCHMM pacyera, MPHBECHB
B npunokernu Ne 1 k Meroznuxe.

5. Yacrora poszeiictus O®II ompenensercs Ml NOXAapOONACHOM CHTyalHH,
KOTOpas XapaKTepu3yeTcss HaubOoJbIleH ONacHOCTBIO AN JXU3HH M 310pPOBBS Jozei,
HAXOAALIMXCS B 30aHHUH. '

6. Onpe/ieNieHre PacuyeTHBIX BEJMYMH II0KAPHOr0 pPUCKA MOXET TpPOBOAUTECH
JUTS IOATBEPIKACHHS YCIOBHS COOTBETCTBHS 00BEKTA 3aIHUTHI TpeGOBaHMIAM MOXKaPHOH
6e30MaCHOCTH, IIPELYCMOTPEHHOTO IIyHKTOM 2 4acTH 1 cTaThu 6 denepabHOIO 3aKOHA
Ne 123-®3?, npyu HeBHIOIHEHUHN TPeGOBaHUH HOPMATHBHBIX IOKYMEHTOB 110 TIOYKapHOU
6e30MacHOCTH, YYMTHIBAEMbIX ~MeTOAMKOH, a Takke i  TOATBEPNACHUA
>Q(EeKTMBHOCTH MEpONpPHATUH, pa3pabOTaHHBIX (paspaGaThiBaeMBIX) B paMKax
CIIeUANBHBIX TEXHWYECKHX YCIOBHH WM KOMIUIEKCA HEOOXONMMEIX HHXEHEPHO-
TEXHWYECKUX M OPTaHM3ALMOHHBIX MEDONPUATHH IO o0ecreyeHni0  TOXKapHOH
0e30IacCHOCTH.

7. Ana Henen MeToauku HCIIONB3YIOTCS OCHOBHBIE MTOHATHS,
yCTaHOBJIEHHBIE CTaTheH 2 DefepalbHOro 3aKoHa Ne 123-@3%.

I1. OcHOBHbIE pacieTHbIE 3aBHCHMOCTH
8. MHuBHLyaIbHBI OXapHBIH PHCK OTBEYAeT TPeOyeMOoMY, €CIH:

R<R (1)

= Muopm |
rne R, ~— HOPMAaIUBHOE 3HAYCHHE HHIMBMIYATHHOTO TIOXapHOTO
prcKa, R,q,, = 10° rox’;
R — pacueTHas BeNWYHHA HHAMBHYANBHOTO MIOXAPHOTO PHCKA.

9. IHAMBHAYAIbHBIM IOXAPHBIH PHCK ONpPENCNACTCd  KaK MaKCUMalIbHOE
3HAUEHHE IOXKAPHOTO PUCKa U3 BCEX PACCMOTPEHHBIX B pactieTe CLIEHApHER noxapa:

R =max{R,,..R;wR¢ J, (2

rne R, — pacdeTHas BeIMYMHA HHIMBHAYaJIBHOIO MOXAPHOTO pucka IpH

peau3alKy i-ro CLEHApHs [10Xapa;
K — KOIHYECTBO CLeHAPHEB, PACCMOTPEHHBIX NPH pacyeTe BENNIMHEI NI0XKAapHOTo

pucka.

2.3 Cobpanmue 3aKOHOIATENbCTBA Poccuiickoit Pepepanmu, 2008, Ne 30, cT. 3579; 2022, Ne 29, cT. 5243.




10. Cuerapuii moxapa IpeAcTaBiseT coboi BapuaHT pa3sBUTHS NOXKapa ¢ y4eTOM
TIPHHATOTO MeCTa BOHMKHOBEHWS M Xapakrepa €ro pasBHUTHSL. CueHapuii noxapa
ompefenseTcs Ha OCHOBE JAHHBIX 00 OOBEMHO-TUIRHMPOBOUHEIX —PEIICHILIX, 0
pasMelleHUH Ioproyei Harpy3Ku 1 JIIOAEH B 3aHUU. o

Tlpu pacueTe pacCMaTpPHBAIOTCS CLEHAPHH TI0Xapa, NP KOTOPBIX Peali3yioTed
HAMXyJIIHE YCIOBHUS I oGecriedeHus 6e30nacHOCTH mozeil. B kayecTBe CLIEHApHEB C
HAaUXyNIIEMA yCIOBHSMH IIOXapa DPacCMaTpHBAIOTCS CLEHApHH, XapaKTepu3yeMble
HauboNee 3aTPy/AHEHHBIMH YCIOBHAMH 3BaKyalluy JIONeH U (wnu) Hanbosee BHICOKOH
nuHamukoii Hapactanus O®IL

11. Ecii pacyeT BETMYMHEI TIOXKAPHOTO PHCKA MPOBOAMTCS A MOATBEPKACHHA
yCIOBHSL COOTBETCTBUs OOBEKTa 3aIlUThL Tpe6GoBaHMsAM MOXapHOH 6e30macHOCTH,
IIPeTYCMOTPEHHOTO IYHKTOM 2 YacTH 1 crathu 6 @enepanpHoro 3akona Ne 123-@3,
npy HEBLINONHEHHM TpeOGOBaHWH HOPMATHBHBIX JIOKyMEHTOB IO MIOXKapHOH
Ge30MacHOCTH, YIMTHIBAEMEIX METOJHMKOH, DPaccMaTpUBAIOTCS CLEHApHH I0Xapa,
VYUTHIBAIOIIME BIMAHME TPeOOBaHMH HOPMATHBHBIX ' IOKyMEHTOB IO HOXapHOH
6e30MacHOCTH KOTOpBIE He BBLIIOJNHSIOTCA, B TOM 4YHCIE CLEHapud [OXapa B
COOTBETCTBYIOLIHX MIOMELIEHHSX U YacTsX 31aHuH.

12. Ecii pac4eT BeTUYMHBI [I0XXapHOro pUCKa IPpOBOAUTCA LA HOJTBEPKACHHA
30 }EKTHBHOCTH MEPOIPUSTHH, pa3paboTaHHbIX (paspabaTbiBaeMEIX) B paMKax
CTICIIMANBHEIX TEXHHYECKUX YCJIOBHM MHIIH KOMIUICKCA He0OXOIUMEIX. HHXCHEPHO-
TEeXHHYECKMX ¥ OPTaHW3ALMOHHBIX MEPONpPHATHH IO obecriedeHHI0 [TOXKapHOH
6e30MacHOCTH, PACCMATPHUBAIOTCA CLEHApHUM TMOXapa, HMpH KOTOphIX YYHUTHIBAIOTCA
IIapaMeTpH ¥ XapaKTePUCTHUKA 3JaHui CBA3aHHBIC C yKa3aHHBIMH MEPOTIPUATHAMH.

13. Kpome BblleyKa3aHHBIX CLEHAPHEB B 3aBHCHMOCTH OT 0COGEHHOCTEH 3MaHHA
MOTYT JOMOJHATENEHO PACCMATPHBATHCS CLICHAPHH M0apa:

B IOMELICHUAX, XapaKTePH3YIOIIIXCsl MPUCYTCTBUEM HauOOJIBIIEero KOJHYeCTBa
JIOACH; :

B CHCTEMax IMOMELICHMH, B KOTOPBIX M3-3a PacnpOCTPaHCHHA O®IT BO3MOXHO
GpicTpoe GJIOKHpOBaHUE IyTeH 3BaKyally (KOpHIOPOB, 3BAKyalMOHHBIX BBIXOM0B H
Tax manee). [Ipy aToM o4ar moxapa, Kak npasuio, BBIOHpaeTCs B MOMELICHUH MaJIoro
0o6beMa BONHM3M OT OJHOIO M3 3BaKyallHOHHBIX BBIXOJIOB au60 B TOMEIIEHUH C
GONBIIHM KOTHYECTBOM Topiodeil Harpy3KH, XapaKTepHu3ylomercs BBICOKOH CKOPOCTBIO
PACTIPOCTPaHEHHUS IUIAMEHH;

CONMPOBOXIAIOMIKECS PACHPOCTPAHCHHEM O®I1 yepe3 OOBIYHBIC JIECTHHIHBIC
KJIETKH;

B IOMEIIEHHIX ¥ CHCTeMax NOMELIEHUH aTpPAyMHOT0 THIIA,

B cHCTeMax IIOMeNeHHH, B KOTOPBIX H3-32 HeJ0CTaTOYHOM IPOIMYCKHON
CIIOCOGHOCTH ITyTe# 9BaKyallid BO3MOXHO BOSHUKHOBEHHE IPOAOJKUTEBHBIX
CKOILICHUH JIFOJACKHUX IIOTOKOB. :

B ciydasX, KOrja IEpEeYHCICHHbe THIBI CLEHApHEB HE OTpaXaiT BCeX
0COGEHHOCTeH 31aHus, BO3SMOXKHO PaCCMOTPEHHE HHBIX CIEHAPHCB T0Xapa.

B roMelLleHHH, UMEIOIIeM 1Ba i Gojee dBaKyallMOHHBIX BBIXOJ, 0Yar noxkapa
cliefyeT pasMmemarh BOJM3H BBIXOH2, HMEIOLIETO HauOONBIIYI0 TPOITYCKHYIO
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CIIOCOGHOCTH. IIpy 3TOM H@HHBIMA BBIXOJ CUMTAETCs GJIOKHPOBAHHBIM C MEPBBIX CEKYHA
T10Kapa ¥ [IPH OIPEAeSICHHH PacueTHOrO BpEMEHHU 9BaKyallii HE YUHTHIBACTCS.

B MOMEIIEHHH C OHHM 3BaKyallHOHHBIM BBIXOJOM BpeMs OJIOKAPOBAaHHS BBIXOZA
onpefeNseTcs pacyeToM.

CueHapuM TMOXapa, He pealu3yeMble NMPU HOPMAIbHOM PEXHME JKCITyaTalhu
3naHAs (TEpaKThl, MOMKOTH, XPaHEHHWe TOpIOYeH Harpyskd, He NPeXyCMOTPCHHOM
Ha3zHaYeHMEM 3[aHus M TaK Jajiee), He pacCMaTPHBAIOTCS.

OnpeneneHue pacyeTHON BETMYMHBI MOXKAPHOTO PUCKA MOXKET BBIIOJHATHCS JIA
OTHENHHBIX IIOKAPHBIX OTCEKOB, a Taloke JUIa OTJAENBHBIX 4YacTed 31aHus B
COOTBETCTBHH C IIyHKTOM 2 MeTONMKH IpY YCJIOBHY, 4YTO IIyTH O3BaKyallMd H3
YKa3aHHEIX IIO’KApHBIX OTCEKOB (YacTel 3aiaHus) 000cO0IIEHB]I OT ITyTEeH 3BaKyallly U3
JpPYTHX TIOXKapHBIX OTCEKOB (4acTel 3a/auus), TO €CTh HE HMEIOT 00IIUX Y9aCTKOB.

14. PacueTHas BeIWYMHA MHAMBHIYAJIBHOIO MOXXKaPHOI'O PUCKA NPH peanu3alyny
i-ro cLeHapus IoXapa OIpeJeNseTcs Kak MAKCHMAalbHOe 3Ha4E€HHE MOXapHOro pHcka
W3 TIOTyYEeHHbIX IS BCEX TPYIII 9BaKyHpyeMOro KOHTHHICHTA!

R, = max {Ri,l,...,Ri,j,...,RLm }, 3)

rae R,, — pacueTHas BEIMYMHA MHIMBHIYaNbHOTO IOXKAPHOro pHCKa JULT j-u

rpyIIibl 9BaKyHPyeMOTo KOHTHHICHTa IPH peanu3anyiu i-ro crueHapus noxapa,

m — KOJHYECTBO TIPYII 3BaKyHPyEeMOIO KOHTHHI€HTa, PACCMOTPEHHBIX IIpH
pacuete i-ro ciieHapus noxapa. Konu4ecTBo i THITBl yKa3aHHBIX IPYII ONPEACIIOTCH
B COOTBETCTBHH ¢ npriioxeHueM Ne 2 k Metoznuke.

15. PacueTHas BENMYMHA MHIMBUIYATBHOIO IOXAPHOTO PUCKA AN j-i IpymIbI
9BaKyHPYeMOTO KOHTHHTEHTa IIPH Peany3alliy i-ro CIeHapHs MoXapa pacCuHThIBACTCA
o popmye:

RiJ= Qn,i ‘(I—Kan,i)'Pnp,i ‘(I—Pa,i,j)'(l‘Kn.a,i)a (4)

rae Qn,i — YacToTa BO3HMKHOBCHHA IIOXapa B 3JdaHHH B TECYCHHE TIO0/a,
KOTOpas OnpeacaacTca Ha OCHOBaHHMH CTAaTUCTHHCCKHUX [OaHHBIX, NPpUBCJICHHBIX B

npunoxennst Ne 3 k Meronuke. Ilpu OTCYyTCTBHH CTaTUCTUYECKO#H HHPOpMAIH, a
TaKKe B CIIydasx, KOTZa OTHECEHHE 31aHMA K ONHOMY M3 MEPEHHCICHHBIX THIOB HE
SBIISETCS OYEBUAHBIM, JOITyCKAeTCs MPUHUMATh Qni = 4-10%

Kani— K03 )HIMEHT, yIUTHIBAIOIIMH COOTBETCTBHE yCTAHOBOK aBTOMATHICCKOTI'O
noxaporymenus: (manee — AVYII) TpeboBaHHAM HOPMATHBHBIX JIOKYMEHTOB  I10
noxapHo#i Ge3onacHocTH. 3HaueHue napamerTpa Ko IPUHIMACTCS PAaBHBIM Kani = 0,9,
eCJTH BBIIONHSAETCS XOTS OBl OHO U3 CIIEAYIOIIHX YCIOBHH:

3mqanne oGopymosano cucremoi AVII, COOTBETCTBYIOIEH TpeOOBaHUIM

HOPMATHUBHBIX JOKYMEHTOB I10 [I0)XapHOH 6e30MacHOCTH;
06Opy/lOBaHkE 3/IaHMS CHCTEMOH AVII ne TpebyeTrcss B COOTBETCTBHH C

Tpe60BaHI'IHMI/I HOpPMaTHBHBIX JOKYMCHTOB I1io non(apnoﬁ 0€e30MMacHOCTH,;
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>((GEKTUBHOCTS CHCTEMBI TMOATBEPXKJCHa B COOTBETCTBHH  C yCIOBUEM
COOTBETCTBHS 3IaHHs TpeOOBAHHAM IOXApHOH 0e30I1aCHOCTH, IPEeNyCMOTPEHHBIM
IyHKTOM 5 dacTh 1 cTaThu 6 @enepanbHOTo 3aK0Ha Ne 123-®3*,

B ocTaibHbIX crydasX Kanj IPUHEMAETCs] paBHOK HYJIIO;

Ppi — BEpPOATHOCTh MPUCYTCTBHS IBaKyHpyeMOro KOHTHHTEHTa B 3JaHUH
(paccMaTpUBaeMoii YaCTH 31aHus);

P,ij — BEpOATHOCTb 3BaKyalvu mofeH j-i TpynIbl 3BaKyHPYeMOro KOHTHHICHTA
B 0GIIEM TOTOKe SBAKYHPYIOIUXCSl IPY peali3alliy i-ro CleHapys noxapa,

Kus,i — K09 UIHEHT, yIHTHIBAIOLINA COOTBETCTBHE CHCTEME IIPOTHBOIIOXKAPHOM
3aIUTHl, HApaBJIeHHOM Ha obecriedeHre Ge30macHON BaKyalu Jroel mpu moxape,
TpeGOBaHUAM HOPMaTHBHBIX IOKYMEHTOB I10 NoXapHOH 6€30IacHOCTH.

16. BeposTHOCTh ~ NPHUCYTCTBHSl 3BaKyHPYyeMOro KOHTHHICHTa B 3aHUHU
(paccMaTpHBaeMOi JacTH 37[aHus) ONpeNensIeTCs U3 COOTHOIICHN:

[
Pl‘lp,i = ;il s (5)

rae tmp; — BpeMs MPHCYTCTBHs 9BaKyHpYeMOro KOHTHHICHTA B ‘yaCTH 3JaHHA,
paccMaTpyBaeMO¥ B i-M CLleHapHH T0Xapa B 1acax B TEUCHUE CYTOK.

17. BepoaTHOCTH 9BaKyalliy JIOAeH Ps;j pacCUUTEIBAOT IO dbopmMmye:

( 8t .—t ..
> 6n,i piij
0,999' Iy eCJIH tp,l,,] < 0,8 M tﬁJI,i < tp,l,_] + tH3,iJ H tCK,iJ S 6 MHH
HI,1j

P - 0,999, ECJ'II/I tp,l,.] + tH3,i,i ..<_. 0,8 * tﬁl’l,i H tCK,iJ S 6 MHUH

1,]

, (6)

0,000, ecmm t,;;=0,8-t5,; wmt, ;> 6 MuH

L

rae tpij — pacdeTHOe BpeMs IBaKyallMH moneil j-i rpynnbl 3BaKyHpyeMOro
KOHTHHIEHTA IIPU pealn3alliH i-ro CLeHapus roxapa, MUH,

teni — BpeMs OT Hadaja IoXxapa 10 OIOKHPOBaHHsl IBaKyallHOHHBIX nyTed B
pe3yJbTaTe PacHpOCTpaHEHUs Ha HHX O®II, uMeoUMX NpPeAeIbHO AOIyCTUMBIC U
moneii 3HadeHus (BpeMs OJOKHPOBaHHUSA MyTe# 3BaKyallud), NPH peanrsalyi i-r0
ClieHapus [1oXKapa, MUH;

tewij — BPeMs CyIIECTBOBaHHSA CKOILTEHHMH Jrofeil Ha y4acTKax IyTH (IIOTHOCTE
JIOJICKOTO TOTOKAa Ha IyTAX O9BaKyalldd MPEBBIIIACT spagenne 0,5 M%/M%) mpH
OIIpe/ieIeHUH BEPOSITHOCTH IBaKyallii j-#t rpynIBl 9BAKyHPYeMOro KOHTHHICHTA IIpH
pealu3alyy i-ro CLieHapHus T10Xapa, MAH;

4 Cobpanue 3aKOHOAATENLCTBA POCCHACKOH ®enepaimn, 2008, Ne 30, ct. 3579; 2022, Ne 29, cT. 5243.
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tiij — BpeMs Hadala dBaKyalud j-H TpYNIBI 3BaKyHpyeMOro KOHTUHT€HTa
(MHTEpBaJ BpeMEHH OT BOHHKHOBEHHS INOXapa N0 Havala SBaKyalnu nmonei) npH
peanusal i-ro CIEHapus IoXxapa, MHUH. Ompenensiercss B COOTBETCTBUH €
npunoxerneM Ne 4 x Metoauke;

t,ij — PacYeTHOE BPEMs JBaKyalyy j-# TPYINIbl 9BaKyHPyeMOro KOHTHHICHTA,
muH. OpeenseTcs B COOTBETCTBHH C NpHIIoXeHHeM Ne 5 K Mertonuke;

tei — BPEMsl CYLIECTBOBAHHS CKOILUIEHWH JIOJEH Ha y4acTKax ITyTH (TIOTHOCTD
JIFOJICKOTO TTOTOKA Ha IyTAX 3BaKyal|H mpeBbimiaet sHayerue 0,5 M%/M?), MEH.

BepoATHOCTE 3BaKyalldM pacCYMTBIBACTCHA Ui KaXI0#M M3 paccMaTpHBaeMBIX
IpYILI JIOACH.

18.IIpu pacdyere P,;j TPOM3BOAWTCS MOJENHMpPOBaHHe SBaKyallmn BCEX
HaxomsaIpxcd B 3aHuu Jnozgeid. Ilpm sTOoM OOMH U3 npencTaBUTeNeH - TPyIIIBI
JOJKeH GbITh pasMellleH B HauGolee yNaleHHOH Todke. PacyeTHOe BpeMs 3BaKyaltH
tpij TPUHAMAeTCs pPaBHbBIM paciyeTHOMY BpeMCHH  JBaKyalldH IIOCTIEAHETO
NpeACTaBUTeN j-i TPYTITBL.

19. PacyeTHOe BpeMsi 3BaKyalld JOOAeH tpij U3 TIOMEILEHAH U 3JaHHH
OIIpeNENsIeTCS HA OCHOBE MOJICIMPOBAHHUS JIBHKCHUA ojeil 10 BBIXO[a HapyxXy (Wi B
Oe30MacHyi0 30HY) B COOTBETCTBHH C NPUIOKCHHEM Ne 5 x Meronuke OOHUM U3
CIIEAYIOIIHX CIIOCOOO0B:

MO YIOpPOIIEHHOM aHAINTHIECKOH MOJeNM IBMKEHHS JIOACKOro  II0TOKa,
IPUBEJICHHON B MPHJIOXKCHHUH Ne 6 x Meronuke;

O MaTeMaTHYeCKOM MOMEIH HHIUBUAYAIBHO-TIOTOYHOIO JABHXKCHHA Jonen us
3[[aHus1, IPUBEICHHOM B nprioxeHnd Ne 7 k Meronuke;

10 HMHTALMOHHO-CTOXAaCTHYECKOH MOJENH [BIDKEHHS JIOACKHX IIOTOKOB,
TpHBeieHHON B npunoxennn Ne 8 k Merozvke.

IIpu ompeleNeHHH DacyeTHOrO BPEMEHH IBAKyallun YYUTHIBAIOTCA [AHHEIE,
IpUBeNeHHbIE B Mpuiioxennd Ne 2 k MeTozuke, B 4aCTHOCTH IIPHHIAIE] COCTABJIEHUS
pacyeTHOM CXEeMBI dBaKyally JHOEH, apamMeTphbl JABHKEHHs JIOJEH pasmuyHbIX IPYII
MOGMILHOCTH, @ TaKKe 3HAYEeHHs IUIomlajeii rOpH30HTAIBHBIX IPOEKIMH Pa3IHYHBIX
KOHTHUHI€HTOB JIIOACH. ‘

20. Bpemsi 60KHpOBaHHMs TyTeH 3BaKyalUH teni ONMPENCIACTCS ITyTCM pacyeTa
Bpemenn fnocrikedus OOII npenenbHO IOMYCTHMBIX 3HayeHUH Ha 9BaKyal[HOHHBIX
NyTAX B pa3iUYHblE MOMEHTBl BPEMCHH. [TopsamoK MpoBeAeHHs pacuyeTa M OCHOBHBIC
ypaBHEHHS MATEMATHUECKOH MOJIEIIH JUIsl ONIPE/CNICHHS BPEMCHH 6IOKHUpPOBaHUS ITyTeH
SBaKyalldd ONACHBIMH (akTopaMH MOXapa TNpPHBEACHLL B npuioxenud Ne 1
K MeTonuke. -

21. KoobduimeHT, yIUTHIBAIOIUK COOTBETCTBUE CHCTEMBbI IPOTHUBOTIOKAPHOH
3aIIUTHI, HAIPABIEHHOH Ha obecneyenye Ge30nacHON dBaKyallu nmojei mpu moxkape,
TpeGOBaHHSAM  HOPMATHBHBIX  JIOKYMEHTOB IO nmoxxapHoil  6€30I1acHOCTH,
K. paccuuThiBaeTcs 10 GopmyIie:

K nai 1- (1 -K obn,i ° K COY3,i) ) (1 - K06h*,i K [7,[13,1') > (7)
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rae Kogui — KO3GQUIHUEHT, yIUTHIBAOIIMN COOTBETCTBHE CHCTEMBI TIO)KapHOM
CHTHAIM3alHK TpeOOBaHKWSAM HOPMATHBHBIX JOKYMEHTOB I10 II0KapHOM 0e301aCHOCTH;

Kcoysi — K03((HULUMEHT, YIHTHIBAIOIINNA COOTBETCTBHE CHCTEMBI OIOBEIICHHA
moneil o MoXape ¥ YIpaBleHHs dBaKyalued mojed, TpeOOBaHMAM HOPMATHBHBIX
JOKYMEHTOB II0 TI0XKapHO# 6€3011aCHOCTH;

Kipzi — K09 QUIMERT, yIUTHIBAIOINHA COOTBETCTBIE CHCTCMEI IIPOTUBOABIMHOIM
321U THL, TPeGOBAHMAM HOPMATHBHBIX IOKYMEHTOB 110 NIOXapHOH 0e3011aCHOCTH.

Tlopsfiok oueHKH mapamMeTpoB Kosyi Kcovai H Kz mpuBeneH B rmase 1V
MeTtonuxu.

II1. Iopsiiok npoBeAeHH s pacyeTa BeJTHIHHbI
HHAMBH/YAJIbHOIO MOKAPHOI0 PHCKA

22. Jlns mpoBeAeHHs aHau3a MOYapHON ONACHOCTH OCYWIECTBISETCS CcOop
IJaHHBIX O 3[JaHHH, KOTOPBIH BKJIIOYaET:

00BbeMHO-IUIAHAPOBOYHBIE  pelleHMs W (YHKIMOHAIBHOS  HA3HAICHHUE
MMOMEIIECHUH 3/1aHUA;

TemnopU3NIECKHE XapaKTEPHCTUKH OTPaKIAlomnX KOHCTPYKLHUH;

BHJI[, KOJIMYECTBO M pa3MelleHHe FOpI0YHX BEIIECTB U MATCPHAIIOB,

KOJIMYECTBO ¥ MECTA BEPOSTHOrO Pa3sMEILEHHs JIOCH;

CHCTEeMBbl TOXApHOM CHTHANM3alM{d ¥ [OXapOoTyLICHH, IPOTHBOABIMHOM
3aIIATHI, OTIOBEILEHHUs NoJIeit O ToXape U YIpaBieHus 9BaKyallueH JFOOEH.

23. Ha oOCHOBaHHH IIOJYYCHHBIX JaHHBIX MPOU3BOAUTCS AaHaIM3 MOXKapHOH
OIacCHOCTH 3/IaHHS, IIPH 3TOM yUHUTHIBACTCA!

BO3MOX<HAs JUHAMUKA Pa3BUTHA N10XKapa,

COCTaB U XapaKTEPUCTHKH CUCTEMBI IIPOTHBOIIOKAPHOH 3aLIUThI;

BO3MOJKHBIE TTOCIIENCTBHS BO3ICHCTBS ITOXKapa Ha JIFOMIEH.

24. Ina TOXyYeHHs HCXOMHBIX JaHHBIX, HEOOXOMMMBIX [UIS TIPOBEACHUA
pacyeToB, NPEeAYCMOTPEHHBIX METOJMKOH, CIEeAyeT HCIOJIb30BATE HOpPMaTHBHEIE
JIOKyMEHTBI, TIPOEKTHYIO H HHYIO JOKYMEHTAIMIO 3[aHHS, 2 TAKKe HAYHHBIC CTaThH,
MOHOTpad¥y, CIPaBOYHMKH, METOAMYECKAE DPEKOMEHIALNH, y4eGHUKH, Moco0usl,
MaTepuaibl KOHQEpeHLHH, aucceprauuy, aBpTopedepaTsl AUCCEPTALMH, OTYETH O
HAY4JHO-HCCIIEA0BATENbCKHX paboTax, OTIETHI 06 ONBITHO-KOHCTPYKTOPCKUX paborax
(nanee — cpaBoOYHbIe HCTOYHUKA uHdopMaIin).

25. YacToTa pealu3allid I0XapOOMacHBIX CHTyalluii ONpeenseTcs 4acTOTOH
BOSHMKHOBEHHS IIOXapa B 3JaHMM B TCYCHHE KAJICHIApHOro rofa. TTopsnox
ompefieleHrsl 1acTOThl BOSHMKHOBEHHS IIOXapa B 3[aHWH TIPHBEACH B rnase Il
MeToauKH.

26. lns TOCTPOEHMS TMOJNeH  OMacHbIX dakTopoB moXxapa IPOBOIUTCH
SKCIIEpTHBIA BHICOp CIEHApHs MM CLEHApUeB Moxapa, IpH KOTOPBIX OXXHJIAIOTCA
HaMXy/JIIHe [T0CIIeACTBUS UL HAXOAAWMXCS B 3aHAH JIIOJIEH.

27. GopMynHUpOBKa CLEHApUs PasBUTHA MOXapa BKIIOYACT B cebs ciepyromue
ATAIbIL:
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BEIGOp MeCTa HaXOXICHHS MEPBOHAYANBHOrO O4ara noxapa 1 3aKOHOMEPHOCTEH
€ro pa3BHUTHS,

3ajaHne pacdeTHOM obmacTu (BBIOOD paccMaTpMBaeMOM Ipu pacueTe CHCTEMBI
IIOMEILIEHH, ONpenefeHre YYHMTHIBAEMbIX @M pacieTe 3JIE€MEHTOB BHYTpeHHEH
CTPYKTYpbI IIOMEIIEHUH, COCTOSHHS IPOEMOB);

3a/aHMe NIapaMeTpOB OKPYXXalOLiei Cpe/lbl U HavualbHBIX 3HAUYEHHI napaMeTpoB
BHYTPH ITOMEILEHHH.

78. B coorBercTBuM ¢ mnpunoxenweM Ne 1 k Mertonuke bopMyIHpyeTCH
MaTeMaTHueckad MOZETb pa3sBUTHsA II0Xapa M TPOBOJUTCA MOJCIHPOBAHHE €TI0
JMHAMHAKHA Pa3BUTHUA.

29. Onpenensercs BHI, KONMYECTBO H Pa3sMEIICHHUC TIOPHOHHX MaTepualos,
HCXOMS U3 JAHHHBIX O (PyHKIIMOHATFHOM Ha3sHaYCHHH 30aHHs WK €r0 HacTH.

CpoiicTBa roproveil Harpy3Kd B IIOMELIEHUY OYara noxapa ciefyet MpuHuMarh
10 JaHHBIM, YKa3aHHBIM B mpuioxeHud Ne 9 x Mertonuke. [Ipy 3TOM HOMyCKaeTCA
HCIIONB30BaTh NAHHEIE OSKCIEPHMEHTAIBHBIX MCCIE[OBaHHH, a Takke MaHHbIE H3
CTIPABOYHBIX HCTOYHHKOB HHQOPMAIIHH.

[Ipy HCHONB30BAHHE JAHHBIX H3 CIpPAaBOYHBIX HCTOYHHKOB uHGOpMaUH
JHAYCHHS CBOMCTB (32 MCKIIOYEHHEM MOTpeOIeHus KHCIOpoJa) MOMKHEI OBITH He
MeHee puBeneHHBIX B Tabarue [19.1 mpunoxenus Ne 9 xk Meronuke.

[Ipu sToM JUIi BCEX TNOMELICHHH (32 HMCKJIFOYEHMEM CTOSHOK JIETKOBBIX
ABTOMOOMJIEH, 2 TAKKe y3KHX JTHHHBIX TIOMEIIEHUH 1 MIOMEILEHHH C PacloIOKEHHEM
roprodeif Harpy3kd B BHJAE y3KOH MOJNOCHL, UL KOTOPBIX NpUHUMAEeTCs JIUHEHHOe
pacnpocTpaHeHHe IoXapa Io ¢opmyne (I11.2) npunoKEHUA Ne 1 x Meronuke)
TIPMHAMAETCs KPYTOBOE PacnpoCTpaHeHHe NoXapa B cootsetcTBuH ¢ popmyoit (IT1.1)
npuwioxerus Ne 1 k Merozuke. Jiisi CTOSHOK JIETKOBBIX aBTOMOOWJIEH B KadeCTBE
ITAPHHBI FOPIOYeH HArpy3Ky MPYHAMAETCS IIMPHHA aBTOMOOMJIA.

30. HauaipHEIE CBOWCTBA TIa30BOM Cpelbl B TNOMEIIECHHMAX TPHHMMAIOTCH
COOTBETCTBYIOIIMMHM HOPMAIBHBIM  YCIIOBHAM SKCIUTyaTallui® M  OTpPe/elIoTCs
B COOTBETCTBHH C IPOEKTHOM INOKyMEHTalueH u TpeGOBaHUsMH CaHUTAPHBIX HOPM
Y MpaBUIL

31. CocTosHME  JBEpHBIX  NPOEMOB  ONpefensercs B 3aBMCHMOCTH
OT pacCMaTpHBacMOro CLEHapus ToXapa TakuM 06pa3oM, 4TOOBI B COOTBETCTBUH
¢ myrktom 10 Meroauky B CLHEHApHH Peali30BBIBAIHCH Hauxy[AIIue YCIOBUS AT
obecreyeHns 6e30MaCHOCTH JIIOEH.

Kak TpaBHiIO, NPHHUMAIOTCS OTKPHITHIMM JBEPH Ha IIyTH 9BaKyalyd H3
[IOMEIIIeHHsi odara IoXkapa, NOCKOJBKY NpH 3TOM TMPOHCXOINT Haubosee OBICTpOE
pacnpoCTpaHeHHe OINACHBIX (PaKTOpOB N0XKApa. Jlsepy B JpYrHX MOMEINCHUAX,
BBIXOAAIIMAX B KOPHIOP, TPHHAMAIOTCSA 3aKPBITHIMH.

[Ipy HanM4W{ B 3[AHHH OOBIYHOH JIECTHUYHOM KJIETKA ABEPH B JIECTHUIHYIO
KIETKy (3a HCKIIOYCHHEM POTHBOMOXAPHbIX) TaKKe MPHHUMAIOTCA OTKPBITBIMH %4
paccMaTpUBaeTCs PacHpOCTPaHEHHE OMACHBIX dakTopoB MoXapa Ha JAPYTAe STAXH
3aHus.

5 ITynkt 11 gacTh 2 cTaThil 2 ®epepanbhoro 3akoHa ot 30 nexabps 2009 r. Ne 384-03 «Texuuueckuil periaMeHT o
Ge30NacHOCTH 31aHul 1 coopyxkeHuit» (CobpaHHe 3aKOHONATENBCTBA Poccuiickoii ®enepammy, 2010, Ne 1, ct. 5).
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V4eT MPOTHBONOXKAPHEIX ABEpEl MPOM3BOAMTCA B COOTBETCTBHM C NyHKTOM 48
MeTonuKH, IPU 3TOM HOIYCKAeTCs TPH MPOBEJCHHH pacteTa He yqUThIBATh HaJIM4ue
OJIHOM MM HECKONBKMX MPOTHBOTIOKAPHBIX JBEPEH.

32. Ha OCHOBaHHM pe3yJIbTaTOB PacyeTOB OCYLIECTBIAETCS NMOCTPOCHUE noseu
ONacHBIX ()aKTOPOB IOXapa M ONpeAeNieTcs 3Ha1eHue BpeMEHN 67I0KUpOBaHUS IIyTeH
spakyauu OPII te;.

33. OneHKa TOCIEACTBHN BO3JEHACTBHSA ONACHBIX (AKTOPOB IOXapa Ha moAcH
3aKJTIOYAETCS B ONpeieNIeHHH BEPOSITHOCTH 3BaKyallny JIOfe U3 34aHMs P IoXKape.

34. BeposTHOCTB 3BaKyalluM JIIO/ieH ONpe/IeNAETCs 110 dopmye (6).

35. BpeMs Haualia 9BaKyalHH ty, ONPEACNIAETCS B COOTBETCTBIH C NPUJIOKEHHEM
Ne 4 x Metonuke.

36. OnpenesieHHe PacyeTHOr0 BPEMEHM 3BaKyallld moaed t, MPOU3BOJUTCA
B COOTBETCTBHH C mpuioxeHHeM Ne 5 Kk MeTofuke C MOMOIIBIO OJIHOM W3 MoAeleH,
NpUBEJEHHBIX B MPIIOKCHHAX NeNe 6 —8 x Meromuke. Ilpu 3TOM MapaMeTPBI
JBIDKEHHS JIIOJCKAX ITOTOKOB NMPHHHMAIOTCA B COOTBETCTBHM C npuioxerneM Ne 2
K Meronuke.

37. B cooTBeTcTBHH ¢ I1aBoii II MeToayuku mpOBOAUTCS ONPEACICHUC pacyeTHOM
BeMYMHB WMHAMBUAYalbHOTO [OXapHOTO pucka R 1 CONMOCTABICHAC €€
C HOPMAaTHBHBIM 3HaYeHHEM MHIMBAIYaTIbHOTO [I0XAPHOTO pUcka Q} , yCTaHOBIEHHBIM
cratheit 79 @enepanpHOro 3aKoHa Ne 123-®3°.

38. Hamuume cHCTeM oOecreueHuss IIOXapHOW  0€30macHOCTH  3MaHMA
YUHTHIBAETCS B COOTBETCTBUH C MOJIOKEHUAMM IVIBbI IV MeTtoauku.

39. BIIOK-CXeMa, WUTOCTPHpYIOW@as MOpPSIOK NPOBEJCHHSA pacHeTa BeINTHHEI
MHIMBH/YaJbHOTO [I0XKapPHOIO PHCKA, IPUBEJIEHA B IPHIIOKEHHN Ne 10 x Meronuke.

IV. Ilopsiaok pa3spaGoTKH JONOJHATEIbHbBIX NPOTHBONOKAPHBIX MeponpHATHIA
NpH onpedeIeHHH PACUETHOH BEeJHIHHBI HHIUBHNYAILHOTO NOKAPHOI0 PHCKA

40. B ciydae ecnd pacueTHas BENWYMHA MHIMBUIYAJBHOTO IOXAPHOTO pHCcKa
NpeBHINACT HOPMAaTHBHOE 3HA4eHWe, B 3JaHMH  CICAYCT IpeyCMOTPETh
JOTIOJIHHTENbHBIE MPOTHUBONOXKAPHEIE MEPONPUATHS, HATIPABIICHHBIC Ha obecrieyeHne
6e30MacHoi 9BaKyalliy JIFOAEH NPH MOXKape, B TOM JHCIIC:

NpUMEHeHUe JOTMOIHHUTENBHBIX 00BeMHO-IIIAHHPOBOTHBIX pelIeHuit ¥ CPeACTB,
06eCIeYnBAIONMX OrPaHIYEeHUE PACTIPOCTPAHEHHS 10XKaPa;

yCTpoifiCTBO  JIOTONHUTENBHBIX  9BAKYalHOHHBIX myTed,  OTBEYAIOLIMX
TpeGoBaHuAM 6e30MaCHOH IBaKyalH MIOJIEH P MOXKape,

YCTPOMCTBO CHCTEM OTOBEWICHHS JIFOJCH O MOXKape H yIIpaBileHus 3BaKyaluei
Jofel ¥ MOBbIIIeHYE UX THIA;

IpMMEHEHHE CHCTEM POTHBOJBIMHOM 3aIMTEl OT BO3NEHCTBHA ONACHBIX
(aKTOpOB MOXKAPA;

YCTPOMCTBO CHCTEM aBTOMATHIECKOTO NOXKAPOTYIIEHU,

6 Cobpanue 3aKOHOAATEbCTBA Poccuiickoii Genepaunn, 2008, Ne 30, cT. 3579; 2012, Ne 29, ct. 3997.
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OrpaHMYeHHe KONMYECTBA JIOACH B 3JaHHMH (4acTH 37aHUS, MOMEIIEHMH) A0
3Ha4YeHHH, obecrnednBaomuXx 6e30IaCHOCTh MX 9BaKyallid M3 3aHdi HapyxXy Wid B
0e30MacHyIO 30HY.

41. DPpGEKTUBHOCTS KAXIOrO W3 MEPEYMCIICHHbIX BBIIE MPOTUBONOXAPHBIX
MEpOIIPHATH OIpENeNsIeTCs CTENEeHbIO BIUSHUS Ha IapaMeTphbl ty 5 ton » tw, @ AU
CHCTEM TIOXAPHOW CHTHANM3ALMH, IPOTHBONBIMHOW 3alllUTBL, OMOBCIICHUT N
yIpaBIeHus 3BaKyalldeH Jrofiedl NpH IOXape, aBTOMATHIeCKOro [IOXKapOTYIIECHHU —
nononHuTeNpHO napamerpaMu Kosy, Kcoys, Knpnsz, Kan.

3nauenne napamerpa Kogyi MPUHUMACTCA PaBHBIM Kosui = 0,8 B cimywae, eciu
BBINOJIHSETCSA XOTS OBl OMHO M3 CJIELYIOIIIX YCIOBHUIA:

3jaHde OOOPYNOBAHO CHCTEMOH MOXKApHOH CHTHAIM3ALNH, COOTBETCTBYIOLIEH
TpeGOBaHUAM HOPMATHBHBIX JOKYMEHTOB I10 NoXapHOH 0e30I1aCHOCTH;

obopyOBaHNE 3[aHHMsA CHCTEMOH OXKapHO# CHTHANM3AlMK He TpeOyercs B
COOTBETCTBHM C TpeOOBaHUAMM HOPMATHUBHBIX  JOKYMEHTOB IO o’KapHOM
0e30I1aCHOCTH;

3p(heKTUBHOCTh CHCTEMBI IOATBEPXKJCHA B COOTBETCTBMM C yCIIOBHEM
COOTBETCTBHS 37aHus TpeOOBAHUSM IOXKApHOH O0e301aCHOCTH, MNPEeAyCMOTPEHHBIM
IIyHKTOM 5 4acTH 1 cTaTbu 6 ®enepanbHOro 3aKkoHa Ne 123-D3.

B oCTaIBHBIX CITydasX 3HaueHue napameTpa Kosy,i MPUHUMACTC paBHBIM HYJIIO.

42. CrereHb  BJIMSAHHS  WCIOIB3yeMBIX B KadecTBE  JOMOJIHUTCIBHOTO
NPOTHUBOIIOXKAPHOI0 MEPOTPHUATHS 06beMHO-INIAHMPOBOYHBIX PEIIEHAH H CPEIACTB,
00eCleurBalOIUX  OrpaHMYeHME  PaclpoCTpaHEHHs — NoxXapa, Ha JHHAMUKY
paclpoCTpaHEeHHA MOXKapa 1 3HaUCHUE [1apaMeTpa tey OIpeneIsieTcs MyTeM NpOBEeIeHNUA
IOBTOPHOTO pacdera tg; MOCIEe BHECCHHS COOTBETCTBYIOIMIMX U3MEHEHHH B CXEMY
00BEMHO-TIAHMPOBOYHBIX PEIIEHHH 3/aHHs.

43.TIpy TpUMEHEHWM B KadecTBE JOMOJHHUTEIBRHOTO [IPOTHUBOINOXAPHOTO
MEPOPHSATHA YCTPOWCTBA JIOTIOJHUTEIBHBIX 9BaKyallHOHHBIX IyTei M BBEIXOIOB
clefyeT BHIIONHHTh TOBTOPHBIH pacyer IO OLCHKE mapamerpa t, ¢ Y4eTOM
OTKOPPEKTUPOBAHHBIX 00 BEMHO-TLIAHUPOBOIHBIX peLICHHUH.

44.TIpy TmpuUMEHEHHM B Ka4eCTBE JOIOJIHHUTCIBHOTO IPOTHBOIIOXXapPHOTO
MEpOIPHUSATHS YCTPOMCTBA CHCTEMbl ONOBEIICHHA H yIpaBieHus >BaKyallHed JIoNeH
TIpH TOXKape MOBBIIIEHHOTO THIA CIENYCT BBRINOIHUTE MIOBTOPHBIH pacyeT MO OLIEHKE
IapaMeTpa t, ¢ y9eTOM BO3MOXHOTO [I€PePacpeIC/ICHIs [IOTOKOB 3BaKyUPYIOIIHUXCSA U
J3MEHEeHHsS CXeMbl 3BaKyallld B 3aBHCHMOCTH OT CLCHApHEB BOSHHKHOBCHHA ;1
pasBUTHA IOXapa, alropurMa QYHKI[MOHMPOBAHMS ~CHCTEMBI OMOBCIICHUA U
ynpapJieHus 9BaKyaluel el Mpu noxape.

3uauenue napamerpa Kcoys,i IpuHUMAETCs paBHBIM Kcoyn,i = 0,8 B ciy4ae, eClii
BBITIOTHSAETCS XOTA GBI OHO K3 CIIELYIOLIMX YCIOBHH: K

3paHue 06OpYAOBAHO CHCTEMOM ONOBEINEHUS U YIPABIICHH sBaKyauuei JroaeH
npu  IoXape, coOTBeTCTBYyIOMmEN TpeOOBaHUAM HOPMATHUBHBIX ~JIOKyMEHTOB 10
" mmokapHOU 6€30I1aCHOCTH;

06OpyIoBaHKe 3/1aHHUs CHCTEMOH OMOBEIICHHS 1 yIIpaBleHus IBaKyalueH TroeH
npu mnoxape He Tpebyercs B COOTBETCIBHHM C TpeGOBaHUAMH HOPMATHBHBIX
JOKYMEHTOB TI0 OXKapHOM 6e3011acHOCTH,;
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5((QEeKTHBHOCTb CHCTEMbl INOATBEPXKACHA B COOTBCTCTBHM  C yCJIOBHEM
COOTBETCTBHS 31anus TPeOOBAHHAM IIOXKApHOH Oe30MacHOCTH, MpeRYCMOTPCHHBIM
IMyHKTOM 5 uacTH 1 cTathu 6 OenepanbHOro 3akOHa Ne 123-@3.

B OCTANBHBIX CTy4Yasx 3HaueHue napamerpa Kcoys,i NPHHAMAETCS PaBHBIM HYJIIO.

45. BiustHAe CHCTEMBI TIPOTHBOIBIMHOM 3allUTEI HA ObecredeHue 0e30MacHOM
SBaKyallill JHOJieil NpH TIOXape OLEHMBAETCA IOCPEACTBOM pacHeTa 3HaYCHUS
mapamMeTpa te € Y4eTOM  TEXHMYECKHX  XapaKTCPUCTHK MIPUMEHIEMOT0
BEHTIIAIHOHHOr0 0GOPY/IOBaHHs CHCTEMBI IIPOTUBOABIMHOM 3allUTEL. ITpn >TOM 1715
BHINIOHEHHS PACYETOB CIEAYET IIPUMEHSTh TOJIEBYIO MOACIIE.

3uagenne mapamerpa Ky NpUHAMaeTcs paBHBIM Knpsi = 0,8 B ciyyae, eciu
BBITIONHAETCS XOTS GBI OJHO U3 CIICAYIOIMX yCIOBHIA:

31aHHe 00O0pyA0BaHO CUCTEMOM MPOTUBOABIMHOM 3allUTHI, COOTBETCTBYIOLIEH
TpeGOBaHUIM HOPMATHBHBIX JIOKYMEHTOB 10 TI0KapHOH 6€30MacHOCTH;

obopynoBaHue 3[aHUA CHCTEMOH IPOTUBOABIMHOM 3aIlUTHl HE Tpebyercs B
COOTBETCTBHH C TpeGOBaHMAMHM HOPMaTHBHBIX  JIOKyMEHTOB IO MOXXapHOH
0e30I1aCHOCTH; . _

>p(hEKTUBHOCTh CHCTEMBI I[OATBEPXIEHA B COOTBETCTBAM  C yCIIOBHEM
COOTBETCTBHS 31aHus TPeGOBaHWSIM IIOXKApHOH Oe30IacHOCTH, NPEAyCMOTPEHHLIM
IyHKTOM 5 uacTH 1 ctarhi 6 DenepalbHOro 3akoHa Ne 123-03.

B oCTaiBHBIX CIydasx 3HaueHue napamerpa Ky, MpUHUMAeTCA paBHBIM HYJIO.

46. BousiHiHe CHCTEMBI aBTOMATHYeCKOTO MOXapoTylIeHHs Ha oOecreueHue
GesomacHOM OBaKyallMy JIOJiEH IIPH TOXape OLEHMBAETCA IOCPENCTBOM pacteta
3HaYECHHUS IapameTpa tg; C yIeTOM IPHI0KEHUA No 11 k MeToauke.

47. OrpanuveHre KONMYECTBA JIIofiell B 3aHAN (4acTH 31aHMS, IOMEIEHUH) 1O
3HAYeHMH, O0ecreurBaomyX 0e30MacHOCTh UX JBaKyalldd H3 3/[aHUA IpH TIOXXape,
YYHTHIBAETCS IIOCPENCTBOM IIOBTOPHOTO pacdera 3HAYCHUA napameTpa t, TpH
CYLIECTBYIOMMX OOBEMHO-IUIAHUPOBOYHBIX PEIICHUAX M OrpaHUYEeHHOM 3HA4YCHUM
KOJIMYECTBA YBaKyHPYIOILIMXCS IIPH MOXKape.

48.TIpy TNpUMEHEHMH B KadecTBe JONOIHUTCIBHOTO IPOTHUBOIOXAPHOTO
MEpOIPHATHS yCTPOHCTBA Ha MyTAX 3BaKyalyy POTHBOMOXAPHEIX JBepeii, KaJTUTOK B
TIPOTHBOTIOXAPHBIX ~BOPOTaX, OTKPbIBa€MBIX B IPOLECCE JBaKyallld, CIexyeT
BHITIONIHUTH PACYETHI 3HAUEHHS [I0XKapHOT0 PUCKa [l ABYX CilyHach COOTBETCTBYIOLINX
OTKPHITOMY H 3aKpHITOMY IONOXEHHMIO ABEpH H PpaccaHTarh HUTOrOBOE 3HAYEHUE
WMHAMBHAYIBHOTO MOXapHOT0 PUCKa IS i-ro cueHapus noxapa no dhopmyie:

_ MKDp 1OMKD 3aKp ) 3AKD
R =F 7 R™ +E "R, ()
rie P = 0,3 — BEpOSATHOCTb HaXOXICHUA NPOTHUBONOXAPHOH JBEPH B

OTKPHITOM TOJOXeHHH. [Ipy 3TOM NpoTHBONOXKApHAs ABEPh IIPUHAMAETCS OTKPBITON
Ha BCIO IIUPHHY;
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PX%? =(),7 — BEpPOATHOCTh HaXOXACHHUS IPOTHBOIIOXKAapPHOH ABEPH B 3aKPHITOM

TOJIOXKEHUH (TIPOTHBOIOXAPHAs 1Beph NMPUHUMAETCS IUIOTHO 3aKPHITOH M ONAcHBIE
(axTophl MoXKapa Yepe3 Hee He PACIPOCTPAHSAIOTCS).

[Ipy HamMyue Ha IyTAX OBaKyalldd HECKONBKHMX  IOCJIENOBATEIBLHO
PACTIONOXKEHHEIX IPOTHBOIIOXKAPHBIX JIBepeit CTpOMTCS IepeBO COOBITHE C LENbIO y4eTa
PA3JTHYHBIX COYETAHUI MONOXKEHHS IPOTHBONOXKAPHBIX ABepeid. ITpu aToM dopmyna (8)
KOPPEKTHpPYETCs COOTBEICTBYIOIIMM oOpasoM. [lpy HamMuuud TpexX H Oonee
IOCJIEOBAaTEIbHO  PACIONOKEHHBIX IPOTHBONOXAPHBIX  [BEped IMpH  pacyere
JOIIYCKAETCs YUHUTHIBAaTh TOJIBKO IIEPBEIE [1BE JBEPH.



IIpunoxenue Ne 1
K METOAMKE ONpEAeTICHUS PACYETHBIX
BEJIMYMH MOXAPHOro pUCKa B 3AAHUSX,
COOPYKEHMIX U MOKAPHBIX OTCEKAX
Pa3InYHbBIX KJIACCOB (YHKIIMOHAIBHOM
OXKapHOU OITACHOCTH, yTBEPKACHHOM
nmpukazom MUC Poccuu

ot /4 /7. FU4L N /74D

ITopsaok NpoBeEHHsI pacyeTa H MaTeMaTH4YeCKasi MOAeJIb ISl onpele/IeHHs
BpeMeHH 0JIOKHPOBaHMS MyTeii YBaKyalUH ONacHbIMH (hakTOpaMH nmokapa

L. ITopsinok mpoBeAeHHs pacyeTa

IlpousBomuTCS 3KCHEPTHBIN BHIOOp CLEHApUs WIM CUEHApHEB II0XKapa, IpH
KOTOPHIX OXKHIAIOTCSA HAUXYAIIHE TOCIEACTBHS /sl HAXOAALIMXCS B 30aHUH JIIOJEH.

®opMyIHpOBKa CIIEHapus pa3BUTHS MOXKapa BKIIOYaeT B cebd Clemyrolue
JTaIlbl:

BHIOOp MecTa HaxOXACHH MEPBOHAYAIBHOrO oYara Ioxapa u 3aKOHOMEPHOCTEH
€ro pa3BUTHS;

3aflaHue pacdyeTHOU obnacTu (BHIOOp paccMaTpUBaEeMoi MpPH pacyere CUCTEMBbL
IIOMEIIEHHUM, ONpe/eleHre YYUTHIBAEMbIX IIPU pacyueTe OJJIEMEHTOB BHYTpPEHHEH
CTPYKTYpHhI IIOMELIEHH#, 3aJaHHe COCTOSHHUS IIPOEMOB);

3a/laHME I1apaMeTPOB OKPY’XKarOIIEeH Cpelibl ¥ HadaJIbHEIX 3HAYCHHH IapaMeTpoB
BHYTPH MOMEILCHUH.

Beibop MecTa HaxOX[IeHMs ouara roxkapa MPOWU3BOAUTCS 3KCIEPTHBIM ITYyTEM.
ITpu 5TOM yYHTEIBaETCS KOJMYECTBO roproYeli HarpysKi, ee CBOHCTBA H PacHoI0XeHHE,
BEPOSATHOCTh BO3HMKHOBCHH II0OXKapa, BO3MOXHas [IWHAaMHKa €ro pasBHUTHS,
PAacIOIO’KEHHE 3BaKyallMOHHBIX ITyTEH U BHIXOJIOB.

HanGomnee yacTo npu pacyeTax pacCMaTpHBalOTC JiBa OCHOBHBIX BH/A Pa3BUTHSA
IIOKapa: KPYyroBOE pACHpOCTpaHEHHMe IoXKapa IO TBEpAOW roproveil Harpyske,
JIMHEHHOE PacIpoOCTpaHEHHE 110XKapa 110 TBEPIOH ropioYer Harpyske.

3aBHCHMOCTh CKOpocTH Bhiropanus ¥ (kr/c) oT BpeMeHH M KpyroBOro
PaCTIPOCTpaHEeHHUs MoXKapa onpesenseTcs GopMyIaMu:

2 .2
/0 A npu t <t
w0 PUE=Tma(T11.1)
Yyo -V "max npu 1> Ly
i€ Yyn —  YHeObHas  CKOPOCTh  BBIFOPaHUA (mms  KHAKOCTEH

YCTaHOBHMBIIAACS), KI/(C-M?);

V —JIdHeHas CKOPOCTh PACIPOCTPaHEHHUS IIaMEHH, M/C;

tmax —BPEMS OXBaTa IOXapoM Bcel IIOBEPXHOCTH TOpIOYeH Harpyskd B
TIOMEIICHUH, C;

t —Texy1nee Bpems, C.
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3aBHCHMOCTh CKOPOCTH Bhropanus ¥ (Kr/c) OT BpEMEHH ISl JIMHEHHOTO
PacIpOCTpaHeHHUs IOXapa onpeenseTcs GopMynamu:

2.v-t-b npu t <t
g Ve pu t=tmax(171.2)
y/y‘,-Z-v-tmax-b npu t > ooy

rae b — mMpHHA MOJIOCH TOPIOYEH HArPy3KH, M.
BpeMmsi 0XBaTa I0XKapoM Bceli MOBEPXHOCTH I'OPrOYel Harpy3KH B IIOMEIICHUH
ompenensercs 1o popMyJe:

k-F
noM
i npu Kpy2080M pacnpoCmpanenuu noxcapa
2——"% NpU TUHEUHOM PACnpPOCMPAHEHUU NOXHCAPa,
. v .

rie k — Ko3(bhUIMEHT, YIUTHIBAIOIIKH OTIHYME HaKTHUECKOH ILIOIIA/H roprodel
HAarpy3KH B TIOMEIIEHMM ¥ IUIOMaf¥ InoMemenus. J[Uis MOMEIIEHHH KJIaccoB
GyHKIMOHANBHOMN MOXapHO# onacHocTd @1 — @4 crneqyeT NPUHUMATE PaBHBIM 2, nns
noMmernenuii kiacca ®5.2 ¢ BBHICOTOM XpaHEHHA MeHee 35,5 M — DPaBHBIM 4, npias
nomeinenuii kmacca ®©5.2 ¢ BHICOTOH XpaHeHHs Oojee 5,5 M — paBHBIM OTHOLICHHIO
(pakTHUeCKOH ITOBEPXHOCTH TIOPIOYHX MaTrepHaloB B IMOMELICHMH K ILIOMAIH
niomertenus (Ho He meHee 10);

F o — TUIOIMIab TOMELIEHHS.

[lpy Hanvukd B TOMELICHHMH oOvara I[0)Kapa YCTaHOBKH aBTOMATHIECKOro
IOXAPOTYLIEHHs, COOTBETCTBYIONIEH TpeOOBaHUSIM HOPMATHUBHBIX MOKYMCHTOB IIO
TI0KapHOi Ge30MaCHOCTH, IPH IPOBENIECHAN PacYeTOB 3HAYEHHUE CKOPOCTH BBIFOPAHHUA
TIPUHAMAETCS YMEHbIICHHBIM B 2 Pa3a C MOMEHTA CpabaThIBaHHsA yKa3aHHOH CHCTEMBI.

Bpems cpabateiBanns AVYII onpenenseTcs B COOTBETCTBHH € NPHIOKEHHEM
Ne 11 x Meronuxe.

C yyeroM pasfena 2 HACTOALIEr0 NPHIOXEHHS BEIOMpaeTcss METON
MOJIETIMpOBaHKs, (OpMyIHMpyeTcs MaTeMaThdeckas MOJENb, COOTBETCTBYIOIIAs
IaHHOMY CLIEHApHIO, W NPOU3BOAMTCA MOJENMPOBAaHHE IMHAMUKH pPasBUTHA II0XKapa.
Ha OCHOBaHMH IIONYY€HHBIX PpE3yJIbTaTOB PAaCCYUTHIBACTCS BpeMs JOCTHXCHHA
KQXKIIBIM H3 ONAcHBIX (paKTOPOB NOXKapa IPENETbHO JOIMYCTHMOro 3Ha4CHUA Ha IIyTAX
sBaKyauud. KpoMe TOro, NpH HATMYAM CHCTEMbl IIOXAPHOH CHTHATM3ALMH
(aBTOMATHYECKHX YCTAHOBOK II0XApOTYLICHHS, BBIIOIHIIOMHX (GYHKLUIO CHCTEM
IIOKAPHOH  CHTHANH3ALMH)  ONpEAeNsIeTCs  BpeMs  JOCTIXCHHMA — NapaMeTpoM,
BO3/ICHCTBYIOLIMM Ha MOXKAPHBIA H3BeLIaTeNb IOPOrOBOT0 3HAUCHHUA.

KpuTHdeckoe BpeMs 110 KaX/IOMy U3 OMacHBIX (haKTOPOB MOXapa ONPEeAeNieTcs
KaK BpeMs JOCTHXKEHHS 3THM (aKTOpOM MpeeNIbHO NOIMyCTUMOro 3HA9CHHA Ha MyTAX
3BaKyallld Ha BBICOTE 1,7 M OT moJa.

ITpeaensHO NOMYCTHMbIE 3HAYEHHS IO KaXOMYy U3 ONAacHBIX (akxTOpOB IOXKapa
COCTaBJISAIOT:

110 NOBBIIIEHHOM TeMnepatype — 70°C;




110 TEILIOBOMY TOTOKY — 1400 Bt/M?;

mo motepe BumumocTH — 20 M (Wi ciydas, Koraa dQQeKTHBHBIH JUaMETp
noMelenus MeHbie 20 M mpenenpHOe 3HaUeHHE 110 NOTepe BUIMMOCTH MPHHUMAETCA
paBHEIM ero >(pdekTuBHOMY nuameTpy). OOGEKTUBHBIM IUAMETp MOMEIICHHA

BBIYMCISIETCS. M3 COOTHOIIEHUS dhygy = j 4F;’[’°"‘ , Tae F,, — TUOIanb MOMEIIeHHs.
Onrhueckas IUIOTHOCTh AbIMA 4 TIpU OOBIMHBIX YCJIOBHSX CBSi3aHa C PacCTOSHUEM
NpeAeTbHON BUIMMOCTH B IbIMY COOTHOLIEHHEM lnp =2,38/1;

110 TOHMKEHHOMY CONEpIKaHHMIo Kkuciopoaa — 0,226 xr/v?;

0 KaXIOMy M3  TOKCHYHBIX  Ia3000pasHbIX  TNPOAYKTOB  TOpEHHA
(CO; - 0,11 xr/m?; CO ~ 1,16-107 kr/m’; HCL - 23 1076 xr/m3).

HeoGX0QMMO OTMETHTB, 9TO [PH HCTOJIE30BAHHMH TOJIEBON MOJIEH OTpPeeNeHAE
KPHTHUECKOTO BPEMEHH HMMEET CYIIECTBEHHblE OCOOCHHOCTH, CBA3AHHBIE C TEM, {TO
KPUTHYECKOE 3HAYeHHe B DaslMYHBIX TOYKax IOMENIEHHS HOCTHraeTcs He
OHOBpEMEHHO. [l HOMEIIeHUd ¢ COM3MEPHMBIMH TOPH3OHTANBHBIMH pPa3MEpamu
KPHTHYECKOE BpEMs OIpeNelseTcs Kak MaKCHMalbHOE M3 KPUTHYECKHX BPEMEH I
BaKyallHOHHBIX BBIXOZOB M3 JAHHOIO TOMEIIERNs (BpeMs OJOKHPOBAHHSA MOCHIEHEr0
BEIXOJ1a).

OrnpenensieTcs BpeMsl OJOKHPOBaHMS Lo

ten =min{t:;‘,tlp,t,fg’,t%,tg"}. (I11.3)
I1. Knaccuduxanus 1 0o01acTh NpAMEHEHHsS] METOL0B
MaTeMAaTHYECKOro MoJeJIHPOBaHHs MOKapa

U1 OITMCAaHMs TEPMOTra30IMHaMUYECKUX [TapaMeTPOB I0XKapa NPHUMEHAIOTCS TPH
OCHOBHEIX TPYHNBI JETEPMHHHCTHYECKHX MOJENeH: HHTErpallbHbIe, 30HHBIC
(30HaNbHBIE) U TIOJIEBBIE.

BEIG0p KOHKPETHOM MOJIEH pacieTa BpeMEeHH OJOKMPOBaHHA MyTeH 3BaKyalUuH
cleLyeT OCYLIECTBIIATh HCXOs U3 CIEAYOINMX NPEANOChIIOK:

HHTETrpaIbHbIM METO!

- IS 30@HUH, CONEPXKAIIMX Pa3BUTYIO. CHCTEMy IIOMELICHHH MaJoro obrema
IIPOCTO reOMeTPHIECKON KOH(HUIypalliH;

- 178 TOMEIIeHHH, Tje XapaKTepHBIM pasMep odara IoXapa COM3MEPUM C
XapaKTepHbIMH pasMepaMH MOMELIEHHs U Pa3Mephl NOMCIICHHS CON3MEPUMB MeXIy
co06oii (TuHeHHbIe pa3MePEI IOMELIECHHS OTIMYAI0TCs He Gonee yeM B 5 pas);

- B paccMaTpHBacMbIX [OMELICHMAX CHUCTEMA MPOTHUBOJBIMHOM BEHTHJIALMH
OTCYTCTBYET WM HE yIUTHIBACTCS IIPH PACcHeTe;

30HHBIH (30HAJIBHBINA) METO:
- s TOMEMIEHHN M CHCTeM TNOMemeHH MpOCTOH reoMeTpUYECKOM

KOH(UTYpaluH, JTHHEHHbIE pasMepbl KOTOPEIX COM3MEPUMBL MEXIY coboii (JTHeHHbIE
pasMephl TIOMEIIeHUs OTIHUAIOTCs He 6oiiee 4eM B 5 pas);
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- I paGoumMX 30H, PACIONOKEHHBIX HAa PasHBIX YPOBHAX B MpeJENax OIHOTO
NOMeIleHns (HanpuMep, HAKIOHHBIA 3PMTENBHBIM 3aj KHHOTearpa, aHTPECOJIH,
OaJIKOHBI);

- B paccMaTpuBaeMbIX ITOMENICHHUSX CHUCTEMA IIPOTHBOJBIMHOM BEHTHJIALIUU
OTCYTCTBYET WIH HE YYUTHIBACTCS IIPH PacUeTe,

HOJIEBOM METOJ IPUMEHHM BO BCEX CIIy4YasiX, B TOM YHCIIE:

- IS TIOMELEHHH CIIOXHOM TeOMETPHYECKod KOHGUIypauuH, a TaKKe
[OMeIIeHnii ¢ GONBIIMM KONHMIECTBOM BHYTPEHHHX Tperpaj (HampHMmep,aTpHyMbl C
cucTeMoil ranepeil ¥ NPUMBIKAIOLINX KOPHAOPOB, MHOTOQYHKIIHOHATIBHbIE LEHTPBI CO
CIIOKHOMN CHCTEMO BEPTHKAIBHBIX U FOPH3OHTANBHBIX CBA3EH);

- Ui TIOMELIEHMH, B KOTOPBIX OAMH M3 TEOMETPHYECKHX pasMepoB ropasio
Gonbliie (MEHBIIE) OCTANIBHBIX;

- U MHBIX CIy4aeB, KOTJia MPUMEHIMOCTh WX MH(pOPMATHBHOCTE 3OHHBIX U
VHTETpaTbHBIX MOJIEIEH BBI3BIBACT COMHEHHE (HAINpHMep, YHHKAIBHBIC COOPYXCHHA,
pacmpocTpaHeHue Noxapa no ¢acany 3faHus, HEoOXOOMMOCTh yueTa paboThl CHCTEM
IPOTHBOTIOXKAPHO 3alIMTEI, CTIOCOOHBIX Ka4€CTBEHHO U3MEHUTD KapTHHY noXxapa).

II1. HuTerpanbHasi MaTeMaTHYecKas MOJe/Ib
pacyera razoo0MeHa B 31aHHH NPH MOKape

I[J'ISI pacuera pacnpoCTpaHCHUA IIPOAYKTOB IrOpE€HHUA 110 3JaHHI0 COCTABJ/IAIOTCA H
penIatoTCsa ypaBHEHHUA aspanuy, TeIio- U MaccooOMeHa Kak Ui KaKaoro IoMeIieHus B

OTHAEJIBHOCTH, TaK B JJISL BCETO 3aHNs B CJIOM.
ypaBHeHI/IH IOBVDKEHHA, CBSI3BIBAIOIIAC 3HA4YCHHA nepenajgon ,IlaBIIeHI/Iﬁ Ha

IpoeMax ¢ pacXo/iaMy ra3oB U€pe3 MpoeMbl, UIMEIOT BUA:
G, = sign(AP,)-& - F-\2-p-[AP, (I11.4)

rae Gji — pacxol rasoB 4epe3 IPoeM MEXIy AByM: (jM H i-M) CMEXHBIMU
MOMELICHUAMH, KI7/C; | »

£ — xoathuumenT pacxona npoema (§ = 0,64 11 OTKPEITBIX IIPOEMOB);

F — miolaab ceyeHus npoema, M;

p — ILIOTHOCTH T'a30B, IPOXO/AIIMX YEPE3 NPOeM, Kr/M>;

APji — cpeaHuii IIeperiaj MOMHbIX JaBICHUH MEXIY j-M ¥ i-M noMelenueM, [1a.

Hanpasienue (3HaK) pacxofia ONMPEACIACTC 3HAKOM pasHOCTH nasnenuit APji. B
3aBHCHMOCTH OT DTOrO IUIOTHOCTH P NMPUHAMAET pa3iu4HbIC 3HAUCHHUA.

3gak pacxofa TrasoB (BXOAAiMH B INOMELICHME Ppacxol  CHUTACTCA
[IOJIOKUTETBHBIM, BBHIXOAAIIMEA — OTpHLIATENbHBIM) U 3HAUEHHE O 3aBHCAT OT 3HAKa
niepenaja JaBIcHUN:

~-1,p=pj,0pu AP <0

sign (AP),p ={ (I11.5)

+1,p=p,,npu AP >0




JIns TIpOTHO3MPOBaHMA MApaMeTPOB IIPOXYKTOB rOpeHHs  (TeMIeparypel,
KOHIIGHTpaIMii TOKCHYHBIX KOMIIOHEHTOB IpPOAYKTOB TOpEHHsS) B MOMEIICHHAX
MHOTOSTXHOT'O 3JaHMs HA 3TaXKaX, PacloOXEeHHbBIX BBILIE 3TaXa, Ha KOTOPOM MOXKET
BOSHMKHYTh TMOXap, pacCMaTpUBAIOTCS MPOLECCHl PaclpOCTPAHEHUs NPOAYKTOB
FOPEHHS B BEPTHKANBHBIX KaHANIAX (JIECCTHHYHBIE KIETKH, [aXThl TU(TOB, BEHTKAHATIBI).

BepTUKAIBHYIO IIAXTy MO BBICOTE PaslENAOT Ha 30HBI, KOTOPBIE NMPEACTABIAOT
y3IIbl B THAPABIMYECKON cxeMe 3/1aHus. 30Ha 110 BHICOTE MOXET OXBaThIBATh HECKOJIBKO
sTaxell 3MaHUA. B 3TOM cilyyae pacxoj ra3a MexIy 30HaMd MOXHO BBIPa3UTh
dopmyioii BUAa: |

G=._—, (6

rae S= 5——1«1(—? — XapaKTepHCTHKa THAPABIMYECKOTO COMPOTHBICHUS Ha
. g . p . .
TpaHHUIE 30H;
F — miolaas monepevyHoro CeUeHus IaxThl;
k — koot duumenT (zormycKaeTcs MpUHUMAaTh pasHbM 0,05 c/m);
g = 9,81 M/c? — yckopeHHe CBOOOIHOTO [TaeHHS;

Ap — Tiepenaj JAaBJeHUH Mexy y3IaMH.

3[aHWe NpPENCTABIAIOT B BHAE TIHAPABIHYECKOH CXEMBI, Y3/bl KOTOPOH
MOJIETUPYIOT TIOMEILEeH s, a CBA3M — IyTH JBWXEHHUs NPOJYKTOB OPEHHS U BO3LyXa.
Kaxmoe TOMeLieHHe 3HaHHs OIHCHIBAETCS CHCTEMOM ypaBHEHMH, COCTOAINEH U3
ypaBHEHHs GaiaHca Macchl, ypaBHEHHUs COXPaHEHHs SHEPTUU ¥ ypaBHEHHSA OCHOBHOTO
rasoBoro 3akoHa (MenzeneeBa-Kiaiinepona).

VpaBHeHHe Gananca MacChl BRIPaXaeTcs GopMyJIoi:

d(pj'vj)/dt=“l+§Gk—zi:Gi’ (I11.7)

rae V; — 06beM MOMeLIeHH s, M*;
% G, — CyMMa pacxoJioB, BXOMSIIMX B IOMEIIEHHE, Kr/c;

Y (G, — CyMMa pacxo/0B, BBIXOISIIUX M3 IOMELICHN, Kr/c;
i

t — Bpems, C;
¥ — CKOPOCTH BBITOPAHMs NMOXKAPHO#H Harpy3KH, Kr/c.

YpaBHeHHE COXPaHEHHUs SHEPIHH BBIPAKAETCS HOPMYIIOH:

d(C, p; V; T)/dt= C, Z(T,- G ~Cp T 2 Gi+ Q- Qs (I11.8)

rae Cy, Cp — yZenbHas H30XOpHas U H300apHas TEMIOEMKOCTH, kJx/(xr-K);

T;, T — TeMIepaTypsl ra3oB B i- M 4 j-M MOMEILIEHHUSX, K;

Qr — KOJIMYECTBO TEIUI4, BBIEIAEMOro B IOMEIICHHY IIPY rOpPeHHH, kBT;

Q. — TemIoBOM IOTOK, MOTNOMAEMBIH KOHCTPYKIMAMHA M H3Jy4aeMblil yepes

IpoeMsl, KBT.
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J{iis moMeIeH s oyara rnoxapa Benuuisa Qr onpexnensercs no popmye:
Or=-0,+D¥,

rae N — K03 HUIMEHT TOTHOTEI TOPEHHUS;

Q. — HHU3ILAs TEIUIOTa cropaHus, KJDK/Kr;

I — SHTANBIHUA Ta3uUIMPOBAHHOM roproyeil Harpysku, KJDx/Kr.
JIna octansHBIX noMemeHui Qr = 0.

Ko3(h(HIEEHT [MONHOTEI TOPEHHUS 1| ONpeIeNIeTcs o GopmyJe:

ZX()x,k 'Gk

ox

rae Mo — K03((GHULUKEHT IONHOTE FOPEHHs B PeXHME MoXapa, peryaupyeMom
roprodeil Harpy3Koii, onpezie/IeMbIi POPMYIIOii:

7, =0,63+0,2- X, ,+1500- X5, ,. (I11.10)

ox,0 ox

Kosddument Ky paccuutsiBaetcs 1o gopmyne:

; .
K:({(@f,'"] exp B'(l—%"ﬂ] , (TI1.11)

ox,0

Xax 0 ’ .

rn¢ B=| ————1 »
X, - 0,01

Xox,O — HayaJIbHasl KOHLEHTpalusa Kucjiaopoja B MOMEIICHUH o4ara mnoxapa, Kr/ KT,

Xox,m —TeKyIlas KOHICHTPpAallUA KUCJIOPOJa B IIOMEILICHHH o4ara Ioxapa, Kr/ KT,
Lox — KOJIM4YECTBO KHCIOpOJa, IOIIOMmACMOro IIpH CTOpaHHH 1 kxr I‘OpIO‘ICf;I

Harpy3KH, KI/KT.

ox,0

Vpasuenue Menneneesa-KiaiinepoHa BeIpaXaeTcs dbopmyion:
R

szpJ'TJ'M’, (HI-IZ)
rae P; — nasieHue raza B j-M omeenuy, I1a;
T; — TeMmepaTypa rasa B j-M OMeIIeHHH, K;
R = 8,31 — yHuBepcaibHas ra3oBas [I0CTOHHAa, Jx/(monp-K);
M — MoJsipHas Macca rasa, MoJib.

ITapaMeTpsl rasa B NOMEIIEHMH ONpEJENAIOTCA M3 YPaBHEHHA Oaanca Macc
OT/ENBHBIX KOMIIOHEHTOB TPOAYKTOB FOpPEHMsSI ¥ KHCIOpOAa W ypaBHCHMS OanaHca

OIITHYECKOM IUIOTHOCTH JbIMA.
YPaBHeHI/Ie oajiaHca MacC OTAEIbHBIX KOMIIOHEHTOB MPOAYKTOB ropeHus "

KHCJIOpOoAa:




d(Xp;-p;-Vy)/dt=y-L, +§’(XL,k ‘G - Xpj ‘?Gn (I11.13)

rae Xi, XLj — KOHIeHTpauus L-ro KOMIOHeHTa NPOyKTOB IOpeHs B i-M "4 j-M
[TOMELLEHHUX, KI/KT;

L, — KoiIM4ecTBO L-ro KOMIIOHEHTa MPOJYKTOB TOPEHHS (xucaopona),
BBIIEJISIOINErocs (IOIJIONIAOIIerocs)) NPy CrOpaHUH OIHOrO KHIOrpamma IIOXKapHOM
Harpy3KH, KI/KT.

VYpapHeHue GajjaHCca ONTHYECKON NIOTHOCTH AbIMa.

Vi -dp;/dt=y-Dy +§(l~1k G/ Py _pj'iEGi/pja (I11.14)

Ie i, Jij — ONTHYECKAs ILIOTHOCTD IbIMa B i- M H j-M HOMEIICHHSX, Hrom;
Dy, — ABIMOOOpasyolas CrlocoGHOCTS MOXKapHOH HarPy3KH, Ho-m2/Kr.

Jlns momenieHu# 6e3 MCTOYHMKA TeIla CHCTEMa ypaBHenwuii I18.6, I18.7 u I13.8
yIIpOLIaeTcs ¥ IPEACTaBIAETCS B BUME:

Gjy(x) = sign(AP;(v)) - - F- 2+ py - AP (1)

Gy , (I11.15)

1 . .
THe Py = 5 [pi +sign(AP;) - p; +p; —SIgn(APg)-pj]-

[lepoe ypaBHEHME CBS3BIBACT IEPETIAlbI NaBJIEHHMM Ha COEIMHAIOIINAX
[IoMeIeHre IIpoeMax € PacxoJOM rasza 4Yepe3 ITH IPOCMBL Bropoe — BBIpaXaeT
[TOCTOSHCTBO 00BeMa JUls JAHHOTO moMmelleHus. TakuM o0pasoMm, JUii BCEro 3AaHus
TpeGyeTcs pelaTh CHCTEMY, COCTOSALIYO M3 (My + Mge) Ny HEJMHEHHBIX ypaBHEHHH
suga (I11.12) ¥ nyn, JHHEHHBIX YpaBHEHHH BHIA (TT1.13). 3pmech MM My —
COOTBETCTBEHHO YHCIIO FOPH3OHTAIBHBIX M BEPTHKAIBHBIX CBS3€H Ha 3TAXE; Ny — YHCIIO
Y3JI0B; Ny — YHUCIIO ITAKEH.

CucreMa ypaBHEHHH, BKIIOYaioIas B CeOf ypaBHEHHS (111.6), (I11.7) nmnsa
nmoMemeHuss ouara moxapa u ([11.12), (IT1.13) ams OCTaNbHbIX MOMEIIEHUN H
ypapuenue (I11.11), omuceiBajomias TIHAPaBIMYECKYIO CXeMy 3HaHWA, pemaercs
YHCIEHHO METOIOM MTEpallii B COBOKYITHOCTH C METOAOM CEKYIIHX.

OCHOBHBIE YpaBHEHHs Uil ONpe/esieHUs TeMIIepaTyphl rasa M KOHLCHTpalni
TIPOTYKTOB TOPEHHs B NMOMELICHHAX 3MaHUs MONY4EHBl M3 ypaBHEHUH COXpaHEeHHs
SHEpPIr'uH M MacChl. ’

Temmeparypa rasa B IIOMEIIEHWH, /i€ OTCYTCTBYET Odar moxapa, ONpeAeACTCH
M3 ypaBHEHHMs TEIUIOBOro GanaHca, KOTOpPOE MOXHO IOIyYHTb M3 ypaBHEHUS
coxpanenusi sHepruu ([11.7). @opMyna Ans ONPEAENCHHS TEMIEPaTypHl raza B j-M
TOMEIIEHHH 3HaHHA B «N»-bIii MOMEHT BPEMEHH:




{u M=

(CPB G T +Q;

.+..

Tnj = .
Cvr'(ZGk—ZGi)+Cpr ZG +a_|n an OLJcc FJCC

X k=1 i= i=1

—

W M=

2 (Cop G TO+Q, | , (IL.16)
| Tn-ni™ n m e S
Cw (I(Z::l zj_. )+Cpr ZGI+a_|I1 F)n+ajcc chc

Cvr'(ZGk ZG)+Cpr ZG1+aJn F]n+ajcc FJCC

: ‘At
Cor pJ V;

rac Q, - CyMMa HUCTOYHHKOB (CTOKOB) TEJia B 06’beMe j-l"O IIOMEILIICHHUA U TCIlIa,

YXOJISIIIICI“O B orpaxcp;aromne KOHCTp}’KI_[I/IH;
T(t)-T,(z o
o =a- IO-T.@| _ HNpUBEICHHBIA K03 (UIUEHT TEIUIOOTAAYH;
T()-T,

To — HavayIbHAsA TEMIIEPATyPa B IOMEIICHHH;

Fjc: — ILTOIA/h TOBEPXHOCTH OTPaXAAIOIMX KOHCTPYKIMHA B j-M IOMEIICHHH.

Ko>(hbHIEEHT TEIIooTAaYd O MOXeT OBITh pacCuMTaH IO IMIMPHYECKOH

dbopmyite:
4,07-3[T,-T, npu T, <60°C
o= i " . (T11.17)
11,63-exp[0,0023-(T,, - T,)] npuT, >60°C

KoHnrleHTpaliiss OTAENBHBIX KOMIIOHEHTOB Ta30BbIX CMeced B INOMEINCHHSAX
3/[aHKs BEIYUCIISIOTCS U3 YpaBHeHHs GajiaHca Macchl JaHHOTO kommoHenTa (I11.12).

KoHUeHTpamys L-ro KOMIIOHEHTa NPOAYKTOB TFOPEHMs B j-M NOMEIUCHWM B
«n»-BIIi MOMEHT BPEMEHH OIPEAEIIAETCS ypaBHCHUEM:!

Z(XLk Gk) Z(XLk'Gk) ZGk
Xijm = =~-—[~i~————v——+ Xijin-1)~ ksl T |eexp __ks_lv.._.m . (T11.18)

OnTryeckas KOHIIEHTPALs A5IMa B [OMEILEHHUAX ONpe/eNnseTcs u3 6araHcoBOro
ypapaenus I18.19. HarypainbHbIif TokasaTens ocnabieHus cpefbl B j-OM MOMEILEHUH B
«n»-BIii MOMEHT BPEMEHH ONPEAEIIAETCS yPaBHEHUEM:




kz—-l(“k ‘G Zl(p,k ‘G 3G
My = 5 | By = ™= | exp =
G > Gy

k=1 k=1

=

IV. AHaJIHTHYECKHE COOTHOLIEHHS JISl Onpeae/IeHHs] KPHTHYECKOH
NPOJO/LKHTETBHOCTH NOXKapa

JIns OJMHOYHOTO IIOMEINEHUs BHICOTOH He Ooiee 6 M, YHOBJIETBOPSIOLIETO
YCIOBHSM  TIPUMEHEHHs HHTErpalbHOA  MOJENH, TMpH  OTCYTCTBUM  CHCTEM
NPOTHUBOIIOKAPHOM 3alllUTH], BJMAIOIIMX HA pPa3sBUTHE MOXapa, JOIyCKaeTcs
OIIpefeNaTh KPUTHUECKHE BPEMEHa [0 KaXJIOMy M3 OIACHBIX (PaKTOpOB moxapa C
TOMOILBIO AHATTUTHYECKUX COOTHOINEHHUH!

TI0 TIOBBIILIEHHOH TEMIIEpaType:
17

tIp ={B‘ 'h’{l‘i‘ 7'0_t'0‘ }} na (HIZO)
A Q73 +1,) -2

10 MOTEePE BUAUMOCTH!
1%

-1]/n
e =B [V In(1,05-a-E) . ([11.21)
P T A l,, B-Dy -z

10 [TIOHMXEHHOMY COAECPKAHUIO KHucJopojaa:

( -1] /n

O = IB 0044 | L | (I11.22)

To|A B,,',If.(?.z,,+027 .z
L v

I10 KaXXIOMYy U3 I' a3006pa3H51x TOKCUYHBIX MPOAYKTOB OPCHUA:

X
o Bl VT
e kD

353.¢c_-V
rme B= — — P — pa3MepHbIH KOMILIEKC, 3aBUCSIIMA OT TEIUIOTH! CrOpaHHs
1-0)'n-Qy

MaTepuaa 1 cBO6OHOro 00beMa NOMELIEHHs, KT

to — HauaNbHAs TeMIEPaTypa Bo3yXa B oMemenuy, °C;

N — IOKa3aTeNb CTEIEHM, YYMTHIBAIOIIMM HM3MEHEHHE MacChl BBIMOPAIOLICIo
MaTepualia BO BpeMeHH;

A — pasMepHBIN NapaMeTp, yYHMTHIBAIOIMH YNEJbHYI0 MAacCOBYIO CKOPOCTE
BBITOpAHUs FOPIOYEro MaTepualla 1 IJIomans nHoxapa, Kr/c";

Z — Ge3pa3MepHBIH apaMeTp, YIUTHIBAOLIMA HEPAaBHOMEPHOCTE PACTIPENeICHIA

O®II o BEICOTE NOMELIEHUS;
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Qu — HM3IIAs TEIUIOTa cropanus Matepuana, MJIDk/kr;

Cp — yAenbHas u306apHas TeroeMKocTs rasa, MJbx/(xr-K);

¢ — KO>QQHUUIHMEHT TeIUIonoTeps (NMPHHUMAETCS MO JAaHHBIM CIIPaBOYHBIX
MCTOYHMKOB HH(OPMALIHH, TIPH OTCYTCTBHH JAHHBIX MOXET OBITh PUHAT paBHbM 0,3);

1 — KO3 PHUIMEHT NOIHOTHI ropeHus (onpeaensercs no popmyie (I11.9);

V — cBOoOOHEBIN 00BEM ITOMEIIEHHUS, M3;

a — K03 GHUIHUEHT OTpaXKEHHUs NIPEJAMETOB Ha Iy TSAX IBAKYaAIHUH;

E — HayajpHas OCBELICHHOCTD, JIK;

lnp — IpeneNbHas JATbHOCTh BUAUMOCTH B IBIMY, M;

D, — ApIMOOOpasyrolas CrocoOHOCTh FOPALICIO MaTepralla, Hn-m2 /kr;

L — yJenpHBIM BHIXOJ TOKCHYHBIX Ta30B NPH CropaHuy 1 Kr MaTepuana, KI/KT;

X — mpeaensHO JOIyCTHMOE COJIepKaHue TOKCHYHOrO ra3a B MOMEWIEHHH, KI' M°
(Xcoz =0,11 xr/M?; Xco = 1,16:107 kr/m’; Xuc,=23-10° kr/m’);

Loz — yAENBHEIA pacxof KUCIOPOa, KI/KT.

Ecny 1MOJ 3HAKOM Jiorapi¢Ma ToNy4aeTcs OTPHLATENbHOE YHMCIIO, TO JaHHBIA
O®II He npeAcTaBIISET ONaCHOCTH.

I[TapaMeTp z BBIYHCILIOT 110 popmyIre:

3

z= % . exp(1,4 . %) npu H< 6Mm, (I11.24)

rae h — BeicoTa pabouei 30HbI, M;
H — BbICOTa TIOMEIIEHHUS, M.
Omnpenensetcs BbICOTa paboyeid 30HbI:

h=h,+17-05-8, (I11.25)
rae hm — BBICOTa INIOIIAAKH, Ha KOTOpOﬁ HaxomsaTcda JOOH, Had II0JIOM
IIOMEIICHUA, M;
6 — Pa3sHOCTh BEICOT TIIOJIa, paBHAas HYJIO IIpH FOpPI3OHT8.JIBHOM €ro
PAacIOJIOKEHHH, M.

CrefyeT UMeTh B BUILY, 4TO HaubOJIbIIEH OITACHOCTH NPH I0XAape MOJBEPratoTes
JIOIM, HaXoNfiMecs Ha Oornee BHICOKOH ormeTke. IlosToMy, Hampumep, MpH
ollpeieNieHHH HeoOXOMMMOrO BpeMEHH JBaKyallWH JIONEH M3 MapTepa 3pHTEILHOTO
3213 C HAKIOHHBIM ITOJOM 3HadeHue h Cle/lyeT HaXOAWTh, OPHEHTHPYSCH Ha Hanboyee
BBICOKO PacIoNoXeHHbIe psnb! Kpecen. [TapaMeTps! A U n BRIYUCIIAIOT TaK:

I KpyTOBOTO PacpOCTpaHeHHs ToXKapa:

A=105-y, V> n=3,
rne V — uHeiHask CKOPOCTh pacpoCTpaHEeHUs ITaMeHH, m/c;
A BepTI/IKaJIBHOf/i WA I‘OpI/I3OHTaJILHOI71 IIOBEPXHOCTH TOpPCHHUA B BH]IC
NpsAMOYTroJbHUKA, OAHA H3 CTOPOH KOTOPOI'0 yBEJIMYUBACTCA B ABYX HamnpapJICHHUAX 3a
cueT pacnpOCTpaHe'Hm wiaMeHd  (HampuMep, — pacrnpoCcTpaHeHWe  Orui B
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rOPM3OHTANBHOM HATIPABNEHHH IO 3aHaBeCy NOCNE OXBaTa €ro MiaMeHeM Mo BeeH
BBICOTE):
A=y, -V-b n=2,
rae b — nepneHaMKYISAPHEIM K HANpPaBIEHHUIO JBIXXEHHUS IUIAMEHH pasMep 30HBI
rOpeHHs, M.
IIps OTCYTCTBHH CIeLMalbHBIX TpeGoBanuii 3Hauenus a ¥ E mpurAMaroTCA
paBHBIMHE 0,3 1 50 JIX COOTBETCTBEHHO, a 3HaYeHHe 1p=20 M.

V. MaTemaTudeckasi IBYX30HHas MO/IeJIb N0Kapa B 3AaHUH

TIpy pelmneHud 3a7ay C HUCIONB30BAHMEM JBYX30HHOHW MOJENH TOXap B 3[aHUH
XapaKTepU3yeTcsl yCpeIHEHHBIMH II0 Macce M 00beMy 3HAYEHMsAMH IapaMeTpoB
3aIbIMJICHHOH 30HBL:

T — TemmepaTypa cpezs! B 3aIbIMIEHHOM 30HE, K;

|1 — OIITHYECKast ITOTHOCTH ABIMa, Hi/M;

Xi — MaccoBas KOHIIEHTpaUus 1-TOr0 TOKCHYHOIO TMpPOJAYKTa TOpEHHS B
3a/IIMJICHHOM 30HE, KI/KT;

Xy, — MACCOBAasl KOHIIEHTpALMs KUCIOPOAa, KI/KT;

Z. — BBICOTA HIDKHEH I'paHHIbI CJIOS AbIMa, M.

B cBOIO odepellb IEPeUHCIeHHbIE NapaMeTphl BBIPAXAIOTCH 4epe3 OCHOBHBIC
HHTEerpajibHBIE IIapaMeTPhl 3aIbIMJICHHON 30HBI C IOMOLIBIO CICAYIOLIHX dopmy:

Q,= }m cp(T)-dT, (I11.26)
0

m, m,
x; = b x, =% (T11.27)
m m
S
=2 (I11.28
o Va’ ( )
m V
-, mYa m2
P V[[ ’ A’ (I ) :

rae m, m; — obmias Macca JpIMa U COOTBETCTBEHHO i-r0 TOKCUYHOTO MPOAYKTa
ropeHus B 3a/bIMIEHHOH 30HE, KT

my, — Macca KHCIIOpOoa B 3abIMIEHHOU 30HE, KT

Q, — 3HTAJBIHSA IPOAYKTOB FOPEHHUS B 3aApIMJICHHOM 30He, KJDK;

S — orITHYECKOe KOMMYECTBO AbMa, Hi-m?;

p — IUIOTHOCTH JIBIMA IIPU TeMIIepaType T, xr/m>;

Vp — 00beM 3abIMICHHOH 30HE, M3,

H, A — BeICOTa ¥ ILIOLIAbL [IOMEILECHUA, M,

Cp — yAeNbHAs TEIUIOEMKOCTD JIBIMA, k JIx/(K-xr).

JluHaMKMKa OCHOBHBIX HHTErpajbHBIX IapameTpoB 3aJbIMJIEHHOM  3OHBI
onpeieNAeTcs MHTErPAPOBAHHUEM CHCTEMBI CIICIYIOMINX GaJlaHCOBBIX YpaBHEHHUH:

' oOmeii Macchl KOMIIOHEHTOB 3abIMJICHHON 30HBI C y4€TOM [biMa, BHOCHMOrO B

30Hy KOHBEKTHBHOM KOJIOHKOH, W [IBbIMa, yHAlieMOro Hepes IpOeMB B COCEJHUE
MTOMEILICHHS:
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4m _ Gy - Gn, (I11.30)
d¢

re: t — TeKyIee BpeMs, C;

GK, Gr] - MaCCOBBIﬁ pacxozl ObIMa COOTBETCTBEHHO 4YEpPE3 KOHBCKTHBHYIO
KOJIOHKY H OTKpBITBIC IIPpOCMBI B ITOMCIIICHUH, KF/ C,

SHTAJIBIIUA KOMIIOHCHTOB 3aﬂBIMJIeHHOﬁ 30HBI C y‘—IeTOM Teria, BHOCUMOIo B
30HY KOHBCKTI/IBHOﬁ KOHOHKOﬁ, TEILJIOOTAAYU B KOHCprKLlI/IPI U yH0ca AbIMa B HpOeMbIZ

E‘&?_ = Qi-Qn—Quon  (IT1.31)

rie  Qx, Qn, Quu — TEIIOBas MOIIHOCTb, COOTBETCTBEHHO, BHOCHMas B
3abIMJICHHYIO 30HY KOHBEKTHBHOM KOIIOHKOH, yzaisieMas C JBIMOM 4€pe3 OTKPBITHIC
TIPOEMEI U TepsieMasi B KOHCTPYKIuH, KBT;

Macchl KHCIOpOJa C yd4eToM IIOoTeph Ha OKHCJIEHHE NpPOAYKTOB MHPONH3a
TOpPIOYHX BELIECTB:

i’”f 20,23(Gi ~1y-Loy) ~xcGri, (T11.32)

T)— IIOJTHOTA CrOPaHHUs FOPIOYEro MaTepraa, KI/Kr;

W — CKOPOCTb BBITOPaH¥s FOPIOYEro MaTepuana, Kr/c;

Lox — MOTpeONeHre KUCIOpOAa IIpH CrOpPaHHH eIMHHMIBI MacChl IOpPIOYETro
Mmarepuana, KI/Kr;

OIITHYECKOr0 KOJIMYECTBA AbIMA C YHeToM JbIMOOOpasylome# CrnocoGHOCTH

ropsmero MaTe€pruaia:
€2 _y.D,-G, £, (T11.33)
P

rme Dy — asiMo0oGpasyioas ciocoGHOCTh roprotero Marepyaia, Hi /(m?-Kr);
Macchl i-r0 TOKCHYHOTO IIPOAYKTa FOPSHHUS:

M —y-Li G, (T11.34)

rme  L;— MaccoBBIH BEIXO i-TO TOKCHYHOTO MPOyKTa TOPEHHUS, KI/KT.

Macca KOMIOHeHTOB qbiMa Gy, BHOCHMBIX B 3a[bIMICHHYIO 30HY KOHBEKTHBHOH
KOJMOHKOM, OLIHHBAeTCs C Y4eToM KOJH4YecTBa  BO3AyXa,  BOBJICKaE€MOIo
B KOHBEKTHBHYIO KOJIOHKY IO BCeH ee BBICOTe MO HWKHEH TPaHHLBI CNOd JbIMa.
B HHKEHEpHBIX pacyerax pacXol KOMIIOHCHTOB [bIMa He€pe3 OCCCHMMETPHIHYIO
KOHBEKTHBHYIO KOJIOHKY Ha BBICOTE HIDKHETO YPOBHA 3aJBIMJICHHOM 30HH Z
(B 3aBHCHMOCTH OT TOro, Kakas o00OnacTe KOHBEKTHBHOM KOJIOHKH MM (akena
TIOTpy’KeHa B 3aIbIMICHHYIO 30HY) 3aaeTCA IOy MITMPUYECKOH GOopMyIOH:
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( 0,566
0,011-Q- ( Qi 3 J 11 o6mactu Qakena
7 0,909
Gy =10,026-Q '{Qz/s J s nepexonuoii o6macta , (I11.35)
7 1,895
0,124-Q [6—275-] U 00J1aCTH KOJIOHKH

rae Q — MOITHOCTH ovara rnoxapa, kBr.

I[I/IHaMI/IKa HapaMeTPOB odara Hon(apa onpe,ueJmeTc;I paBBI/ITI/IeM IJIomaan
rop€HHuA C YYETOM CJIOXHOI'0O COCTaBa FOpIO‘II/IX MaTepHaJIOB, ux pacnonoxceﬂuﬂ, MECTa
BO3HHUKHOBCHHA ouara noxapa U IOJTHOTHI CTOPaHUsA:

Q=7 Q, F(). (IT1.36)

HOTepI/I TEIlJia B or‘pamnaromue KOHC’I‘p}’KIII/II/I paCCHI/ITBIBaIOTC}I C y‘{eTOM
TeMIepaTypsl ropsieit ctpyu Tc, CKOpOCTM H H3Ny4aTelbHOU CIIOCOOHOCTH CTpYH,
OMBIBaIOIIEH KOHCTPYKIMH, B [pOrpeBa caMoii i-oit koncTpykuud Ti(y) o TONIIMHE Y.
I[J'I)I 3TOT0 YUCJICHHO I/IHTel"pI/IpyeTCSI HeCTaHI/IOHapHOC ypaBHeHHe CI)pre:

oT. 1  OoMT)-OT
9T(y) ()AL(Y), (T11.37)

o T)p Py

C TPaHUYHBIMH 1 HAa4YaJIbHbIMH yCJIOBHSAMHU:

oT
e )= 75 gy
y=0
OT(y)
% +O‘n)'(TO'—Ti(8))=—7"(T)'mé;g}—,)% , (T11.39)
ly=5

T(0,y)=T,, 0<y<d, (I11.40)
e Oy, Oy — COOTBETICTBEHHO KOHBEKTHUBHBIM M JIYHCTBIH KOIQQHUIHCHT
temootaauy, Br/(M*K);
8 — TONIMHA OrpaXAAIONIEH KOHCTPYKIIHH, M;

C(T) — TemIOeMKOCTh MaTepuaja KOHCTPYKLMM TIpU TeMIeparype T(y),
TIx /(xr*-°K);

MT) — TerompoBOJHOCTE Marepuaia KOHCTPYKLMM I[IpU TeMIepaType T(y),
Bt1/(M-°K);

Tw, To — TeMIepaTypa COOTBETCTBEHHO 00OrpeBaeMoOi 9acTH KOHCTPYKLIWH H
cpenisl y HeoGorpeaeMoii oBepXHOCTH, Kj
P — IJIOTHOCTh MaTepHana KOHCTPYKIUH, KI/M.

TenyioBrle ¥ MacCOBBIE IIOTOKH 4Y€pe3 IIPOEM B KaXXJbIi MOMEHT BpEME€HH
PacCYUTHIBAIOTCA C yYE€TOM TEKYILIEro nepemnana NaBjICHUA II0 BBICOTE IpOeMa, COCTaBa
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M TeMilepaTyphl Ta30BOH cpefbl 0 o0e CTOPOHBI IpoeMa (Cxema pacueTa Ha
pucynke I11.1). Tak, MaccoBbIf pacxo/ AbIMa U3 MOMEILECHHS O4Yara rnoxapa B CoCeIHEe
TOMEIIeHHE PACCUUTHIBAETCS CIIEAYIOMIM 00pasoM:

G =55 | 2 ()R}, (11.41)

Yoin
rae B — mypuHa nmpoema, M;
£ — aspoMHAMIYIECKUH KO3D(OULUHMEHT IIPOeMa;
P(h)-P; (h) — pasHua faBieHuit B IOMEIIEHHSX Ha BBICOTE /;
p — IUIOTHOCTH IbIMa B 3albIMJIEHHOW 30HE COCEJHETO MOMELICHUS MPH
temmeparype apimMa T.

Pucynok I11.1. MacconoToku 4epes npoem

IIpenemnsl MBTErPUPOBAHHUA Ymax U Y min BBIOMPAIOTCS B IIPEAEIIax CTBOPA POEMa,
CJI0si bIMa TOMEINEHHs o4ara TroXkapa H TaM, rjie U30BITOYHOE IaBlICHHE AP=(P(h)-
P(h),)>0, xax 310 yKa3aHo Ha pucyHke I11.1.

Heob6xoaumas [UIs OLIEHKH ITeperiaja JaBjeHus 10 CTBOPY MpoeMa 3aBUCUMOCTE
JaBleHHsT OT BHICOTHI B i-OM IIOMENICHHH (C y4eTOM 3abIMJIEHHOM 30HBI 3TOTO
IIOMEIIEHHS) OLIEHUBAeTCs Kak:

P,—p,-gh ecmi h<Z,
p(n)={ " P" ' (T11.42)
Py~ p, g Z—p;-gh ecn h>Z;
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roe Pjp — TeKyllee HaBleHME B i-OM MOMELIEHUH Ha HyJeBOH OTMeTKe (Wi
IpHBECHHOE K HYJEBOW OTMETKe, €CilM yPOBeHb MOJia MOMELIEHHs BBILIEC HYJICBOH
OTMETKH);

pPo — IIIOTHOCTH BO3/lyXa IIpH HayanbHO# Temnepartype To;

Z; — TeKylas BBICOTa He3aJbIMIIEHHOH 30HBI B i-OM TIOMEIICHNUH.

PaccuuTaHHBIE NapaMeTphbl TEIIOMacCoOOMEHa B IpOeMe HCHONB3YIOTCA Kak
rpaHUYHbIe YCIIOBHS AN COCEHETO MOMEIIEHHU.

VI. IloseBoii MeToa MOJAEJTHPOBaHHS M0Kapa B 31aHHH
OCHOBO# I NOJIEBBIX MOZEJIel MOXapoB SABJISAIOTCSA ypaBHEHUs, BBIPaXKatoLIUe
3aKOHBl COXPaHEHHS MAacChl, HMIIylbca, OSHEPrdM M Macc KOMIIOHCHTOB B

paccMaTpuBacMOM MaJIOM KOHTpPOJIbHOM obneMe.
ypaBHCHI/Ie COXpPaHCHHs MacCChl.

Zte +.é<3(p -u;)=0. (IT1.43)

VpaBHEHHE COXPaHEHHS UMITYJIbCa:

0 0 oty
a(p-ui)+—a~x~;<p-uj-ui>=—g . +p gi- (H1'44)

e

JIns HBIOTOHOBCKMX JKHIKOCTEH, MONYHHAIOIIMXCH 3aKOHY Croxca, TEH30p
BS3KHX HAIpsDKEHHH orpesieseTcs GopMyIIon:

_oow %) 2 0w s (111.45
Tij_u(ax_*—ax] 3“’an 61_]'( . )

YpaBHEHHE SHEPruu:

O R [" jf] aai (IT1.46)

rae h=hy+ j c,-dT+ Z(Yk H,) — cTaTH4ecKas SHTAJIbIU CMECH;
To
H — Teruiora o6pa3oBaHus k-ro KOMIIOHEHTa;
¢, =YYy *Cp — TETLIOEMKOCT CMECH TPH NOCTOSHHOM JIaBCHHH;
k

qF — pajMaIIOHHBIH [0TOK SHEPI¥U B HAPAB/ICHUH X;.
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YPaBHeHI/Ie COXpaHCHUS XUMHYECKOro KOMIIOHECHTA k:

3 vV 2 (hou-v)=2 5D OV I11.47
8t(p Yk)*“axj(P u; Yk) ax(PD x J‘Fsk-( 47)

1 i

Jlns 3amblkaHms cucteMsl ypapHenmid (I11.43) - (T11.47) wucnone3yeTcs
ypaBHEHHE COCTOSHUS HeaNbHOTO rasa. [l CMecH rasoB OHO MMEET BHL:

p=p-R,-T-3 Tk, (I11.48)
k Mk

rae Ro — yHuBepcalbHas ra30Bas IOCTOSHHAS,
My — MoJispHast Macca A-To KOMIIOHEHTa.




TMpunoxenne Ne 2
K METOIHKE OIpeAesI€HUs PaCYETHBIX
BEJIMYMH IT0XapHOr0 PUCKa B 31aHUSX,
COOPY)KEHHAX U MOXKAPHBIX OTCEeKax
PasAYHbIX KIacCOB QYHKIMOHATBHOH
TI0)KapHOU OMACHOCTH, YTBEPXKIECHHOH
npukazoM MYUC Poccun

or 74, /7. P25 Ne /740

Knaccm])mcaunﬁ JIOACKHX MOTOKOB H MapaMeTpbl HX ABH)KCHHHA

1. PacueTHBle TPYNIBI JiI0fiell, o6pa3yrolie cOCTaB JIDACKOro MOTOKa BO BPEMA
JBaKyalldd B 3JaHMM, [ONDA3NENAIOTCS Ha [PYNIBl JOAEH 0e3 OrpaHU4YEeHU
moGumpHOCTH (MO) i MasoMoGubHble rpynis! Hacenenus (MI'H).

2. Jiomu Ge3 orpanuuenus MoOGmipHOCTH (MO), paccMaTpuBaeMble IIpH
5BaKyalluH, MOAPA3JeIIOTCS Ha 7 rpymn, KOTOpble MOIYT HMETh OJHOPOIHBIA H
HEOMHOPOHEIN cOCTaB. YKa3aHHas KIaccu(HKalys NpeCTaBeHa B tabmne I12.1.

Tabnuna I[12.1

I'pynnsl O6wmue XapaKTEPUCTHKH JIFOZEH rpyn MOOHILHOCTH
KOHTHHIeHTa 6€3
OrpaHUYEHHs
MOOHJIBHOCTH
OpnoponHbIE MO-1 Tletu 1 mogpocTku (7 — 18 ner)
rpyIIb MQ-2 Monozexs (18 — 25 net)
MO-3 Jliozwm TpynocriocoGHoro Bospacta (18 — 60 ner)
HeogHoponHsie MO0-4 I'pynna, cocTosmas U3 AeTe! TOIIKOJIBHOTO A MIKOJIBHOTO
1y 4111131 BO3pAcTa M JI0JIel TPYAOCIIOCOOHOro BO3pacTa
MO-5 ['pynma, cocTosmas 3 AeTeH TOMKOIBHOTO U IIKOJIBHOTO
BO3PACTa, JIEOACH TPYAOCIOCOOHOr0 BO3pacTa 1 aKTHBHBIX
JIIOJIEH TIOXKUJIOTO BO3pacTa
MO0-6 ['pymma, cocTosmas U3 JIroAeH TPYAOCOCOOHOr0 BO3pacra 1
AKTUBHBIX JIFOJEH ITOXKHIIOrO BO3pacTta
MO-7 ['pynna, cocTosmas u3 JIoAeH ¢ rpyAHbIMA ACTbMH, nered

JIOIIKOJIBHOTO ¥ HIKOJBHOTO BO3PacTa, JIOAeH
TPYAOCTIOCOOHOrO BO3PacTa, AKTHBHBIX JHONIEH IOXKAIOr0
BO3pacTra

3. Kiaccudukamus MI'H no rpynnaM MOOMIBHOCTH NPEACTABICHA B Tabnuue

I12.2.
Tabmuna [12.2
['pynmsl O6uiue XapakTepUCTHKH JIFOJEH rpymnn MOOUJILHOCTH
MOOHJIBHOCTH
Mi Jlromu, HE HUMEIOIMME HHBAJHMIHOCTH, CO CHI)KEHHON MOOMIBHOCTBIO (MOXKMIIbIE
momu (crapue 60 JIeT), AeTH JOMKOILHOTO BO3pacTa, GepeMeHHbIC KEHIIHHBI), a




2

TAKXKC I''TYXHE U cinabocnplnanme

M2 [ToXwWiple HEMOUHBIE JIOAH (MMEIOMIKME HHBAIUAHOCTh HWIM XPOHMUYECKHE
3a60sieBanu), CJIebie U CIabOBUAAIINE JIFOAH

M3 Jlioma TpymocmocoOHOro BO3pacTa C  IMOPaXEHHEM  OIOPHO-IBHUIATEILHOIO
anmapara

M4 VaBamel, IepeIBUratOIMHUECcs Ha Kpecax-KoJIsICKax

HM HeMoOunbHbIe rpaxiaHe (JIOAH, HE MMEKOLIME BO3MOXHOCTH MEPEIBHUIATHCS

CaMOCTOSTENbHO, HanpHMep, JIOAM C TpaBMaMH  ONOPHO-ABUIaTEIBHOrO
anmapara). Jlioziedl, NEpEeNBHralOMMXCs HECAMOCTOATENBHO HA KpPEC/IC-KOJIACKE,
cneyer oTHOCHTS K rpynne HM.

HT Hetpancnoprabenpssie monu (JIroau, HeHCTBUS MO TPaHCIOPTHPOBKE KOTOPBIX
SABJISIOTCS HEXONMYCTHMBIMH BCIIEJICTBHE PSMOit YIPO3bl XKHU3HH, BBI3BAHHOH TaKOH
TPaHCIIOPTHPOBKOIA.)

HO Jlronu ¢ OrpaHHYEHHOM CTENEHbIO CBOOOMIBI, B TOM YHCJIE JIOAM C MCUXAUECKAMH
otknonenusimu  ([Topamok sBakyamuu Jrofedt, oTHocsmmxcs k rpymme HO,
OIIpe/ieTIAETCS HHCTPYKIHEH 0 Mepax MOoXKapHO! Ge30MacHOCTH A% KOHKPETHOTO
3/1aHHsl.)

4.B cootBercTBuH ¢ Tabmuuen I12.3 ocymeCTanxeTCﬂ BBIOOp IpyIII
9BaKYHPYeMOTO KOHTMHIEHTa 3aBHCHMOCTH OT Kjacca (yHKUHMOHAIBHOH MIOXKapHOH
omacHocTd 3manuit. Ha oOcCHOBEe TpPOEKTHON W WHOW JIOKYMEHTAllMM Ha 3JaHHe
onpeenseTcs obuee KOMMIeCTBO Mol B 3naHuu. OnpenenseTcs KOIMIecTBo JoneH,
OTHOCAIMXCA K K&KIOH M3 5THX rpynn. [Ipd OTCYTCTBMM HEOOXOAMMBIX JAHHBIX
KOJIMUECTBO JIIOJeH NPHUHEMAETCS B COOTBETCTBHH C MyHKTaMH 5, 6 HACTOAILIETO
TIPUTIOXKCHHUS.

5. MHHHMAIIBHOE PacyYeTHOEe KOJNHMYECTBO JIIOJEH B 3MaHUM NOJDKHO COCTABIIATEH
HE MEHee:

IS TAHIIEBAJIBHBIX 3a110B — |1 yenosek Ha 1,35 M? TUTOIIAIH 3aJ1a;

JUIs MarasuHoB — | demoBek Ha 3 M® IUIOIIAAM TOProBOTO 3ajla, BKIHOYas
TUIOILAb, 3aHATYIO 000PYAOBaHUEM;

ansa peiHKoB — 1 denmosek Ha 1,6 M2 IUIOImAn¥ TOPrOBOrO 3ajla PHIHOYHOM
TOPTOBIIM, BKJIIOYas! [UTOIA/b, 3aHATYI0 000pyOBaHIEM;

[UISL TpeNpUATHI GBITOBOro OOCTyXHMBaHHUS — 1 4ENOBEK Ha 1,35 M? mrowaau
[TOMeIIeHH s sl TOCETHTeNeH, BKIIHoYast IUIOMIalb, 3aHATYIO 000Dy I0BaHHEM;

IS aIMHHECTPATHBHBIX TIOMELIeHHH — 1 4enoBek Ha 6 M? CyMMapHOH IIomaau
O0(hHUCHBIX TOMELIIEHHIA;

IUIs CTOSIHOK aBTOMOOmIIei — 1 4eoBeK Ha 1| MalllMHOMECTO;

IS TIPENNPHATHN OOLIECTBEHHOTO NMWTaHWs — 1 4eloBeK Ha 1 mocagouyHOE
MECTO, TIPH OpraHM3alMH TAHIEBANbHBIX IUIOMANOK — | 4enoBeK Ha 2 M? wioumanu
3aj1a, He 3aHATON 00OpYIOBaHUEM;

IS 30aHUH JKHJIBIX MHOTOKBapTHPHBIX — HE MEHEE KOJM4YeCTBa KOMHAT B
KBapTHpE IUIOC J[BA YeJIOBEKA Ha KaXyI0 KBapTHPY;

JUT BHEKBAPTUPHBIX KJIAJIOBBIX 3JaHHH XKUIIBIX MHOTOKBAPTUPHBIX — 1 yenosek
Ha 1 KII1aJ0BYIO;

JUIS MOJIEJIBHBIX 3aJI0B KYJIBTOBBIX 3JIaHHH C pacueTHBIM YHUCIIOM HIOCeTUTENEeN —
He MeHee KOJMYecTBA CHASYMX MECT IUIOC KOJIMYECTBO JIIOJEH, ONPENENICHHOe M3
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pacyera 0,8 M’ IUIOM@AM MOJEJBHOrO 3ala Ha OJHOTO 4eJOBeKa, He 3aHATOHN
000pyIOBaHUEM;

IS MOJENbHBIX 3aJ0B  KYJNBTOBBIX 3J@aHMA C HEpacyeTHBIM 4HCJIOM
noceruteneii — u3 pacdera 0,5 M? mIOMafH MONENBHOrO 3ajla Ha OJHOrO YeNOBeKa,
BKJIFOUAs [LUIOLIAb, 3aHATYIO0 000pYAOBAHUEM;

IS anTaps KyJbTOBBIX 3JaHMH — U3 pacuera 5 M’ [UIOLIaAM ajiTaps Ha OJHOIO
YejI0BeKa, BKIIIOYAas IIONIab, 3aHATYI0O 000Dy 10BaHHEM.

B cnydae, ecnud oOmiee KOIUYECTBO JIIOACH, OMNPENENCHHOE IO IyHKTY 4
HACTOAINETO IIPUIOXKEHHS, COCTABIsAeT MeHee MHHMMAJBHOTO, KOIMYECTBO JHOAEH
clenyeT TNpPUHMMATh pPaBHBIM MMHHMAIBHOMY pPacueTHOMY KOJNHMYCCTBY, 34
ACKIIOYeHMeM CJIydYaeB, Korga 4YHCIEHHOCTh JIIOACH oOrpaHHdeHa B paMKax
JIOTIONTHUTEEHBIX MEPOIIPUATHH [0 06ECIIeYeHHIO OXKAPHOH 6e30I1aCHOCTH.

6. B cooTBeTcTBHH ¢ nojoxeHusMu Tabmunpl [12.3 onpenensercs MHHUMAIBHOS
pacyeTHOe KOJHYECTBO JIOEH, OTHOCSIIUXCSA K rpynnam MobunpHOCTH M2, M3, M4,
ITpu s1OM, ecini B TabMIEe IPUBEACHO CyMMapHOE KOJIU4ECTBO moe# rpynn M2, M3,
M4, xonuuectBo mojeit kaxaod w3 rpynn (M2/M3/M4) crnenyeT ONpERENniTh M3
cootnommenus: 0,25/0,6/0,15.

IIpu Heo6XOJUMOCTH KONHMYECTBO JIIOAEH B OCTaBIIEHCA rpymie Ompeaessercs
KaK pa3HOCTh MeXTy OOIIMM KOIMYECTBOM JIOACH H CYMMapHBIM KOJIHIECTBOM moaen
rpynn M2, M3, M4.

7. Jlns 3ma8ui GONBHUI KOJTUYECTBO JIIOAEH B KXXIOH IpyIIe ONpeleIieTcs 1o
tabmuue 112.4. Jlis CHeNHaTi3pOBAHHbIX YUPEeXACHUH Uil NpeObIBaHUs MI'H (noma
WHBAJIMZOB, JKWILIE [OMa, CIELMAJbHO MpPEAHAa3HA4YeHHBIX AJIA HHBAJINIOB),
xonmuectB0 MI'H, OTHOCSIIMXCS K paslM4HBEIM TIpynnaM, CIeayeT ONpeAciATk B
COOTBETCTBHH C 3aaHHeM Ha IPOSKTUPOBaHKeE MM HHOM NOKyMEHTAlNeH Ha 31aHue.

Ta6nuna [12.3

DBaKydpyeMbIii KOHTHHIEHT B 3aBUCUMOCTH OT KJjiacca (byHKuHOHanLHoﬁ NOXXapHOM
OMAaCHOCTH 3AaHUH

o Kiacc :
1511 dyHK no:anbnoﬁ MuHKMAaIPHOE PaCYETHOE KOJIHYECTBO
YHKL . Haszauenue 30aHus JOJEH, OTHOCAIIUXCS K pasIiYHBIM
NOXapHOH N
rpymnnaM MoGHIBHOCTH %o
OIIACHOCTH
1. M1 (ZOLIKONbHAKHM)
3aHus JOLIKOJIBHBIX
06pa3oBaTEILHBIX OpraHu3alui CyMMapHOE KOJH1ECTEO
p P M2, M3,.M4 — 2%
CriaypHBIE KOpITyca MO-1
00pa3oBaTe/IbHBIX OPraHU3alHi C
P P 1 CymmapHoe komudecTso M2, M3, M4 —
®11 HaJM4YMEM UHTEPHATA U JETCKHX 2%
’ opraHu3auui
menuanu3upoOBaHHbIE IOMa
Crient po A M2 — 100%
npecTapenbix (HeKBapTHPHbIE)
Crienuanu3apoBaHHEIe loMa B COOTBETCTBHH C IOKYMEHTAlMEH Ha
HHBAJNHIOB (HEKBAPTHPHEIE) 31aHHE
3paHusg METUITMHCKHX B cooTBercTBuH ¢ Tabnuuei 117.4
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OpraHu3aLyil, peIHa3Ha4YeHHBIC
JUIS OKa3aHUS METULMHCKOMN
TIOMOIIY B CTALIMOHAPHBIX
YCHOBHAX (KPYTJIOCYTOYHO)
(mautee — GOBLHULIBL)

2. TocTHHHIEI, OOIIEXUTHS (32 MO-5
HCKIIOYEHHEM OOIENKUTHIH )
o CymmapHoe konuyecTso M2, M3, M4 —
®1.2 KBapTHPHOTO THIIA), CTIAJIbHBIE Py N ~
3% obmieli BMECTHMOCTH 3J1aHHs, HO HE
KOpITyca caHaTOpHEB M IOMOB
meHee 1 mecTa
OTABIXa 00IIEro THIA, KEMIIMHIOB
3. MO-7
CymmapHoe konuyectBo M2, M3, M4 —
MBHOTrOKBapTHPHEIE XKHJIIBIE IO OHPEACIACTCH SANAHICM Ha
13 B ToM cher Og T Aoma, NPOEKTHPOBaHKE, HO HE MEHee 1
) N Iy YyeoBeKa Ha 3TaX (3TaX CEKUMH) IIPH
PTHPHOTO THIIA omamu He Gonee 550 M2 Ipu
Gonpluel mIomand — B COOTBETCTBHHM C
IIYHKTOM 2 HacTosmeH Tabaupl
4. 1.4 OnHOKBapTHPHBIE XUIEIE I0Ma, B MO-7
) TOM YHCJIC OJIOKMPOBAHHEIE ‘M2 — 1 genosex
5. MO0-4
CymmapHoe konudecTso M2, M3, M4 —
Teatps! s neTed U LHPKH 3% 0O0Imel BMECTUMOCTH COOPYKEHHH
mroc 1 mecto Ha kaxasle 100 mecT npu
BMectumocTH cBbie 1000 3purenei
D2.1, D2.3 E
6. Teatpr! (171 B3pOCIBIX) MO-3
P P ’ CymmapHoe konudecTBo M2, M3, M4 —
KHHOTEATPbI, KOHIIEPTHBIE 3aJIbI, A o .
3% 0011ei BMECTHUMOCTH COOPYKECHUH
KiIyOBbl, CIOPTHBHBIE COOPYKEHHS
wioc 1 Mecto Ha kaxasle 100 mMecT npu
¢ TpubyHaMu M
pMecTiMocTH cBbie 1000 spureneit
7. MO-2
CymmapHoe KomudecTso M2, M3, M4 —
@2.1 Bubnuorexu 3% o61mel BMECTHMOCTH COOPYKEHHI
mnoc 1 mecto Ha kaxsie 100 MecT npH
pMectuMocTH cBbie 1000 unTaTenei
8. MO-2
TaHueBaIbHEIE 3AJIBI CymmapHoe KosuuecTBo M2, M3, M4 —
2% o6LIei BMECTUMOCTH 31aHHs
2.2, ®2.4 2 O 2
9. MO-5
My3eu, BBICTABKH CymMapHoe KonauecTso M2, M3, M4 —
2% o01mmeil BMECTUMOCTH 30aHHS
10. MO-5
3.1 3naHus OpraHu3alli TOProBIIH CymmapHoe KonuuecTso M2, M3, M4 —
3% o01el BMECTUMOCTH 3JaHM
1. 3)aHus OpraHU3aLUH MO-5
®3.2 0I61 eCTBé)HHOI‘O r?manns CymmapHoe konudecTBo M2, M3, M4 —
= 5% o01meit BMECTUMOCTH 3/1aHUSA
12. MO-5
®3.3 Box3aer CymmapHOe KomudecTso M2, M3, M4 -
2% o01ieit BMECTUMOCTH 3IaHUS
13. ®3.4 3paHus MEOUIIMHCKHX MO0-6




opraEm3anui, npesHa3HaYeHHbIC
JUIS OCYIIECTBIICHUS
MEOULMHCKON JeITECIBHOCTH, 3a
HCKIIOYEHHEM OOJIbHHIL

(Jutst B3pOCIIBIX JIIOAEH)

CymmapHoe KonudectBo M2, M3, M4 —
5% oO611eii BMECTHMOCTH 3/IaHUS

14. 3naHug MEOUIMHCKHX
opraHm3auuii, npeHa3sHaYeHHbIE MO-4
JUISL OCYIECTBIICHHUSA
Y " CymmapHoe KomudecTBo M2, M3, M4 —
MEZHUIMHCKOM JCATENLHOCTH, 32 5% o011eil BMECTHMOCTH 3/1aHHSA
HCKITIOYEHNEM OOIBHHUI ° %
(nu1st neTeit U IOAPOCTKOB)
15. IToMeleHus 1S TOCETUTENEH
opraHusaiuit GbITOBOrO U MO-6
KOMMYHAJIBHOTO 00CIIy>)XKMBaHUS C )
3.5 Y y CymmapHoe KonudectBo M2, M3, M4 —
HEpacUETHBIM YHCIIOM 0 o
3% o0111eit BMECTUMOCTH 3AaHHUs
MOCAJOYHBIX MECT ISt
moceTuTenei
16. OU3KYNIBTYPHO-0310POBHTEIEHBIC
KOMIUIEKCHI U YUPEKAECHHUA C MO0-4
nomemenusmMu 6e3 TpHOyH st Cymmapnoe KonudecTso M2, M3, M4 -
3puTesieil, OBITOBbIE NTOMELICHUS 2% o61el BMECTUMOCTH 31aHU
(ans gereit)
3.6
17. Qu3KyJIBTYPHO-0310POBHTEIBHBIC
KOMILIEKCHL U YUPEXKAECHHUA C MO0-6
noMenenusme 6e3 TpuOyH Uit CymMapHoe konudecTso M2, M3, M4 —
3pUTENeii, OBITOBBIE IIOMELICHHS 2% o0uieil BMECTUMOCTH 30aHUA
(ns B3pOCIBIX), OaHU :
18. OOBEKTHI PETUTHO3HOTO MO-7
®3.7 P CymmapHoOe KonuuecTso M2, M3, M4 -
Ha3Ha4YEHUs o .
7% ot o0uieil BMECTHMOCTH
19. 3nanus 061meo6pa3zoBaTebHBIX
OpraHu3anui, opraHu3anui MO-1
d4.1. JOIOJHUTETHEHOTO 00pa3oBaHus CymmapHoe konudecTso M2, M3, M4 —
Jeteit, mpodecCHOHANBHBIX 2% 0BLIEro YHUCIa MECT B YUPEKICHUH
06pa3oBaTeIbHBIX OpraHu3alHi
20. 3nanns 06pa3zoBaTEIbHBIX
OpraHu3alui BBICIIETO MO0-3
4.2 o6pa3oBaHs, OpraHU3aluH CymMapHoe KonudecTso M2, M3, M4 —
JIONOJIHUTEIBHOTO 2,7% o01uero 4uciia MeCT
npodecCHOHATFHOr0 00pa3oBaHus
21. 31aHus OPraHoB yNPaBACHUSA
YYPEXKACHHUH, IPOEKTHO- MO-3
KOHCTPYKTOPCKMX OpraHu3auui
.pr p p ) alm, CyMMapHO€e KOJIMYeCTBO M2, M3, M4 -
HHGOPMALMOHHBIX U
4.3 omnpenenseTcs 3alaHueM Ha
pelaKIIMOHHO-H3aTeIbCKUX .
NPOEKTHPOBAHHE UK HHOX
OpraHu3alui, HayIHbIX
.. JIOKYMEHTallUeH Ha 3/1aHue
opraHu3anui, 6aHKoB, KOHTOD,
o¢pucos
22. ®4.4 3nanus MoXKapHBIX IET0 MO0-3 - 100%
23. IMpon3BOICTBEHHEIE 3MaHUS, MO0-3
®5.1 COOpY>KeHHsl, Ipou3BoaCTBeHHble | CymMmapHOe xonuuectso M2, M3, M4 —

1 1abopaTopHble MOMEIICHHUS,

onpenenseTcs 3a/laHUEM Ha




MacTepCKue, KpeMaTOpHH POEKTUPOBAHUE MM HHOH
JOKYMEHTALUEH Ha 31aHHC
24. MO-3
Ckianckue 3auus, coopyxenus, | Cymmaproe xonudectso M2, M3, M4 —
KHHUTOXPaHWINING, apPXUBEI, OIpeIeNAeTCs 3alaHieM Ha
CKJIAZICKHE TIOMEIICHAS IIPOEKTHPOBAHUE UM HHOH
JNOKyMEHTaUueH Ha 3JaHHE
MO-7 (kpoMe BCTPOEHHBLX aBTOCTOSAHOK,
5.2 IJie OCHOBHOM 3BaKyHpyeMbIH
C . KOHTHHI'€HT ONpeJeIIeTCs Ha3HAYCHUEM
TOSHKH ISl aBTOMOOHIEH 63
37aHHUs, B KOTOPOE OHH BCTPOEHEL.)

TEXHAYECKOTO 0OCTY)XUBaHHUS 1
Y CymmapHoe konuuectso M2, M3, M4 —
OmpenenseTcs 3aAaHueEM Ha

[IPOEKTUPOBAHUE MIIM HHOH
JIOKYMEHTallUeH Ha 3/1aHHE
MO0-3
CymmapHoe konudecTso M2, M3, M4 —
olpenenseTcs 3aJaHueEM Ha
IIPOEKTHPOBAHHE MJIH HHON
JIOKYMEHTalKeH Ha 3[[aHHe

25.

peMOoHTa

26.
3maHus CeNbCKOXO3AMCTBEHHOTO

5.3
Ha3HAYECHHUA

Tabnuua I[12.4

BBaKpryeMLn‘/i KOHTHUHI'CHT JJI Pa3jiIn4HbIX OT/IeNNeHUH OO0JBbHULL

Otnenenns OOJIBHHLL Pacyernoe KOJIMYECTBO TIOAEH, OTHOCIIOHUXCA K
pa3NAYHbIM CpynnamM MOOUIBHOCTH %o
TepaneBTHYECKOE OTACIICHUE MO0-6 - 27
M2 - 56
M3 -11
. M4-6
HeBponoruueckoe OTAeNieHHe MO0-6 — 15
M2 - 50
M3 -9
M4 -7
HM - 17
HT -2
OHKOJIOrHYeCKO€E OTACTICHHE MO0-6 — 41
M2 - 37
M3 -10
M4 -7
HM -4
- HT -1
Kapauonorageckoe OTACICHHE MO0-6 - 24
M2 - 61
M3 -6
M4 -5
HM -3
HT -1
XHUMHOTEpaeBTHIECKOE OT/IENICHHE MO0-6 — 40
M2 -40




M3-10
M4 -6
HM -3
HT -1

XHpyprayeckoe OTAEICHUE MO0-6 —- 42
M2 - 41
M3 -6
M4 -5
HM -4
HT -2

ITynEMOHOIOTHYECKOE OTACTICHAE MO0-6 — 58
M2 -32
M3 -5
M4 -5

Yponorudeckoe OTACNICHHE MO0-6 — 41
M2 - 43
M3 -7
M4 -6
HM -3
Heitpoxupypra4eckoe OTAEICHUE MO0-6 — 41
M2-12
M3 -30
M4 -9
HM -5
HT -2
["'MHEKOIOrHYECKOE OTACIICHHE MO0-6 — 92
M2-3
M3 -4
M4 -1
JleTckoe oTAeneHue MO0-4 - 92
M3 -5
M4 -3
PomunbHOE OTAENEHHE MO0-3 - 15
M1 (6epeMeHHBIE KEHIIUHEI) — 82
M3 -2
M4 -1

8. B 3maHusAx, rae JIOAM, OTHOCAIIKMECS K TpymNne M1 He BBIACIECHBI
B OT/E/BHYIO TPYIIy, OHH YYHTHIBAIOTCSA B COCTaBE CMEILAHHOrO MOTOKA IPYTIIbI MO
¥ KaK OTHeJIbHAs IpyIIa He PacCMaTPUBAIOTCS.

9. B 3aBHCHUMOCTH OT ()YHKI[HOHAIBHOIO Ha3HAYEHUS 3/1aHUs IOHEH, BXOAAIMX
B cocTaB rpynn M1 —M4, ¢ ydeToM TaOIHIIE! [12.2 cnexyeT OTHOCUTH K OTHOH M3
TpyIII, TapaMeTphl ABMKEHHS! KOTOPBIX IIPHBCACHEI B tabmuue I12.7.

10. TInomans ropH30HTATBHOM MPOEKIIHH JIFOAEH f, M2/4edl., B 3aBUCUMOCTH OT MX
MOGHIBHOCTH, BO3pacTa M ONEXABl ClEAyeT TMPUHMMATh B COOTBETCTBHM €
IpHUBeICHHBIMH HIDKE JaHHBIMH:

0,03 M?/uen. — Ui JeTeil JOIKOIBHOIO BO3pacTa (HOLIKOJIEHUKOB);

0,06 M%/4en. — [uIA geTei 1 MOAPOCTKOB MIKOJIBLHOrO BO3pacTa (LIKOJILHUKOB);

0,100 M%/den. — Ui oAed MOJIOZOro M CpeIHero Bo3pacra (MO0) B neTHeH




oJexJie 6e3 JOMOIHUTENBHBIX OIIOp;

0,15 M%/4en. — A meTel ¢ OrpaHMYEHHBIMH BO3MOXKHOCTAMH; Ul G€PEMEHHBIX
KEHILHH;

0,125 m?*/uen. — i mojel MoJomoro ¥ cpenHero Bospacta (MO) B 3uMHeEH
onexne 6e3 AOMONHUTENBHBIX ONOp, IIYXHX M caaboCHbIIainuX JIOAEH MOJIOJ0TO U
cpennero Bo3pacta (M1);

0,200 m*gen. — i monedl Mojonoro W cpemHero Bospacta (M3) ¢ onHoH
JOIOJHUTENBHON  OIOpOH; JUIA MNOXWIBIX HeMOWIHbIX momedt (M2) 6es
IOTIOJTHUTENBHBIX ONOP M C OMHOM JOMOJHHUTENbHON ONOpPOH (B TOM YHMCIE IIIyXUX W
CJTa0OCITBIIIAIIIX );

0,300 m%*/gen. — mna mojed Moiomoro W cpeaHero Bospacta (M3) ¢ aByms
JOTIOTHATEIbHBIMH ONIOpaMHu;

0,4 M%*/4en. — AJIs CIENBIX M CIabOBUASAIINX JIFoAel ¢ TpoCTho (M2);

0,96 M?*/4en. — U1 MHBAJIM/IOB, TIEpEIBUTAIOLIXCS HA KpecaxX-KoJIsacKax.

JIONONHUTENbHBIE JAHHBIE TUIOWAJM TOPU30HTANBHON NPOEKUMH JOAeH f
M%/4e1. npencrasieHs! B Tabu. I12.5.

Ta6nuua I12.5

[Inomass rOpU30HTAIBHOM MPOEKIHY JOJEH C OTPaHMIEHHON MOOHIBHOCTBIO, M*/uel.

3gopoBrie
JOnH, C nopaxenneM ONOPHO-IBHIATENLHOO aNMapara
CRABOCIT B IALLE
e, c Crense MEPEABHIAION | NEPENBHUIAOW] | NMEPEABHTAOUIN | MEPEABHTAC | TPAHCMIOPTHPY | TPAHCIOPTHPYE
oTpaHAYeHHEM Hecs Ges | ueca ¢ opHoil | eca ¢ aAByMa | mMeca Ha | eMmie Ha | Mbie Ha
YMCTBEHHOHR HRONONHHTEARH nononumsmx HONMONHHTERLHE | KpECAAX- HOCHJIKaX KaTalkax
HEATENLHOCTH HX ONOP oft omopoit MH ONOpaMH KONACKAX

1 7 3 ] 3 g 7 3

® %0 ‘e sle 3

% W ‘ 51 bz
c & j Py
< il =

‘ L J 1

IZL”"“‘"%“_*? ! *v.-_a}.,,,.,
a =028 ;=072 az=0,40 a3=0,50 as=0,50 as =080 ;=050 b2=075
¢ =0,46 c; =082 c2=075 c3=065 cqe=090 c5= 1,20 1;=2,10 i2=2,10
70,10 £ =0,40 F =025 /=020 7030 7 =096 7 =105 7 =1,58

11. PacueTHOe 3HauYeHWE CKOPOCTH  [BIDKCHHs JIIOJEH Ha  y4JacTKe

3BAaKYal[HOHHOTO ITyTH IIPH ONPEIENEHHOM 3HAYeHHMH ILIOTHOCTH MOXET OBITH
onpeneneso no popmyine (I12.1) ¢ yaeroM AaHHBIX B TaOMMLAX I12.6 u I12.7:

Vi =V, 1-—a,ln~ll)—)‘— -m, upu D; >Dy; ,

Qi




Vpi = Voi ipa D; < D,

9

(I12.1)

roe Vo — cpelHee 3HaUEHHE CKOPOCTH CBOOOITHOIO NBHKEHUS JIIOJCH B MOTOKE
(npu D; < Dy;), M/MuH;
rne Vp; — CKOPOCTb JBIYKEHUs JOIel B MOTOKE MO i-My BHIY IyTH, M/MMH, TIpU

IJIOTHOCTH ITIOTOKA D,‘;
D; — 3HadeHue TUIOTHOCTH JIXOACKOI'O MIOTOKa Ha I-M y4acCTKe 3BaKyallHOHHOI'O

yTH, 4ei./M?;

Dy; — TipenienbHOE 3HAYeHWe IUTOTHOCTH JIFOACKOrO IIOTOKA, N0 JNOCTHKCHHSA
KOTOPOTO BO3MOXHO CBOGOJHOE JBHWKEHME JIFONEH MO i-My BUAY MyTH (TIOTHOCTH HE
BIIHSAET HA CKOPOCTH IBHXKEHUS JIIOJEN), yen./m%;

a; — Ko3hQULIHEHT aJanTalMy JIOAeH K W3MCHEHUSM IIOTHOCTH IOTOKa IpH

JBIDKEHWH TI0 j-My BHAY IIyTH;

m — ko> GUIMEHT BIUAHUS Npoema. 3Ha4eHUe m NPHUHMMACTCs PaBHBIM 1 = |
TP IUIOTHOCTH MOTOKA Iepel rpanuueii npoema D <0,5 M¥M2. TIpu D >0,5 mM*/m
3HaueHHe / IPUHAMAETCS paBHBIM m = 1,25 — 0,05D.

2

3HaueHHs BEIMIUH a;, Do; 1 Vo; mpencTasiensl B Tabmumax 112.6 u I12.7.

Ta6nuua I[12.6

[1apaMeTpsI JIFOACKOTO MOTOKA i IPYIIl OCHOBHOTO KOHTHHICHTa PasiHIHOrO
cocTaBa 6e3 orpanndenus moomisHocTH (MO)

CpenHsd niomaib
Bup HyTH ¥ 3HaYeHWs TapaMeTpoB B hopmare CODH3OHTATEHOM
PacueTHas Vodail Doi, m/mun / -/ ven/m’ rfpoekunn, 2
rpynma TopuzonTa JlecTHuna Jlectruna
. IIpoem
JHHBIA BHH3 BBEPX

92,6/0,28 |92,6/0,35 0,06
1. MO-1 4075 071,20 92,4/0,338/0,94 | 65,9/0,289/0,84

120/0,30 |120/0,308 0,09
2. M0-2 $/0.72 10,53 129/0,353/0,58 | 76,8/0,305/0,67

100,0/0,2 | 100,0/0,2 0,1
3. M0-3 95/0,51 95/0,65 100,0/0,40/0,89 | 60,0/0,305/0,67

93,8/0,35 |93,8/0,37 0,09
4. M0-4 310,56 1/0,64 93,8/0,394/0,75 | 57,5/0,375/0,66

91,4/0,35 |91,8/0,36 0,121
5. M0-5 710,58 6/0.62 90,0/0,410/0,83 | 56,1/0,379/0,68

69,6/0,38 | 72,1/0,31 0,127
6. M0-6 5/0.71 8/0.41 61,7/0,394/0,75 | 43,5/0,400/0,78

45,02/0,425 | 50,0/0,25 0,121

7. MO-7 10,86 3/0,18 30,0/0,367/0,62 | 30,0/0,414/0,88

B Ttabmuue I[12.6 yk3aHsl naHHble [1yis JeTHeH oxexuasl. B cmydae pacueTHOH
9BaKyalyH JTEoziell B 3HMHeH ofex ie IUIoIalb NPOSKIMH HaJl0 YBEIMINTD Ha 25%.
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Tab6mauna [12.7

3HaveHus BEJIUYUH a;, Do, u Vo, anig onpenesieHys napaMeTpoB ABHKEHHs JTIOJCKHX
IIOTOKOB, COCTOSIIUX U3 Jiroaei, oTHocsuxca k MI'H Ha pa3HBIX yyacTKax IMyTH

3BaKyaluu
Bun nyta ai Doi,uen./m? Voi,M/MHAH
TTo>xxuisle Jironu (crapiue 60 ner)
I"opH30HTAIBHBIN 0,295 0,51 80
ITpoem 0,295 0,65 80
JlecTHHIIa BHH3 0,400 0,89 70
JlecTHHIa BBEPX 0,305 0,67 60
IMoxwuible HeMOIIHEIE JIOAHY (MMEIOIYE HHBATMAHOCTD WM XPOHAYECKHE 3a00JICBaHHAS)
I'opu3oHTaJIBHEI 0,428 0,96 25,00
IIpoem 0,456 1,02 20,00
JlecTHHIIZ BHU3 0,505 1,26 20,00
JlecTHHIa BBEPX 0,338 0,56 20,00
TTanayc BHH3 0,353 0,58 25,00
[Tarnyc BBEpX 0,368 0,72 15,00
Jomxkoneauky (netu 3 — 7 ner)
T OpH30HTATBHbIN 0,275 0,78 60
IIpoem 0,350 1,2 60
JlecTHHIIa BHU3 0,190 0,64 47
JlecTHnna BBEpX 0,275 0,76 47
JleT ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH
["opH30HTAIBHBIN 0,29 0,60 51,00
ITpoem 0,30 0,67 47,00
JlecTHHIIa BHU3 0,21 0,63 23,00
JlecTHuna BBepx 0,30 0,69 20,00
Jlronu TpyaocnocoGHOro BO3pacTa ¢ NOPaKCHUEM ONIOPHO-ABUIaTeIbHOTO annapara
[opH30HTaIbHBII 0,414 0,77 44,00
ITpoem 0,345 0,57 38,00
JlecTHHIIA BHU3 0,422 0,96 24,00
JlecTHHIIa BBEPX 0,313 0,74 14,00
Cnensle u cnaboBHIASIIUE JIFOIH
["opH30HTaIBHBIN 0,371 0,73 26,00
ITpoem 0,271 0,77 17,00
JlecTHuna BHU3 0,519 0,97 21,00
JlecTHuiia BBEpX 0,387 0,82 18,00
I'nyxue 1 cnaGoCcubIlIaline JIOIH
["opu30HTAILHEIH 0,301 0,58 82,00
TTpoeM 0,328 0,73 82,00
JlecTHHIIA BHU3 0,380 0,91 82,00
JlecTHHUNA BBEPX 0,344 0,72 54,00
BepeMeHHbIE JKEHIIUHBI
["opHu3oHTAbHBIA 0404 | 099N 56.42
[Tpoem 0,427 1,033 49,47
JlecTHHIIa BHU3 0,336 0,786 42,35
JlectHHIA BBEPX 0,411 1,312 31,25
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WuBanupl, nepeIBUraomumecs Ha Kpeciax-KoJsacKax
I'OpU30HTATbHBIH 0,400 0,141 60,00
ITannyc BHU3 0,400 0,141 60,00
ITannyc BBEpX 0,420 0,156 40,00

B tabnune I12.7 mapaMeTpsl ABMXXEHHMA MO MaHAyCy BHHM3 M BBEPX NPHUBEIEHBI
TOJNIBKO VTS TIOXKHUJIBIX HEMOIIHBIX JTIoAeH (MMEIoLIMX UHBAIUJHOCTD UM XPOHHYECKHE
3a00JIeBaHNs) ¥ HHBAIM/IOB, IICPEABUTAIOLIMXCA HA Kpecax-Koniackax. sd ocTanbHbiX
moxell mapaMeTpsl OBIDKEHHsA II0 IIAHAycaM, €CJIM MX HaKJOH He3HAYHTeJICH
(ae 6onee 1:8), HEOOXOAUMO OIIPENENAT, KaK [UIs I‘OprI3OHTaJIBHOI‘O yTH, npn Oonee
3HAYUTEIBHBIX HAKIIOHAX — KaK JIJIst IECTHULIBL.

3HayeHe MHTEHCUBHOCTH JIBIKEHUS JIIOJEH B MOTOKE ONPENENIEHHON TNIOTHOCTH
qpi, 4el./(M'MHH), a TaKKe MaKCHMAaJbHOE 3HAUEHHE HWHTEHCHUBHOCTH g, »

yen./(M*MHH), IIpA ABHXKEHHH Ha i-M y4acTKe 9BaKyallMOHHOIO ITyTH PacCYMTBIBACTCS
o dopmynam (I12.2) u (I12.3). -

[Ipy ydeTe B pacueTax I[UIOAAd TOPU30OHTaNbHOH NPOEKIMH IHofed f
MHTEHCHBHOCTH ¢p; ¥ ¢, OyIyT UMETh Pa3MEPHOCTb M/MHH:!

qpi = Di'Vpi, (I12.2)
v, L (I12.3)

max/ dmaxi

Dnaxi = Dq

rne D . — TMJIOTHOCTH mojel B TIOTOKE, mpu KOTOpOﬁ JOCTHTACTCA

Imax

MaKCHMalIbHOE 3HAYeHHe MHTEHCHBHOCTH JBMKEHHMS IUIS i-TO BMJA MyTH, YelL/M’ WIH
M2/M?;
¥, — CKOpOCTb ABHEHH JIOJeH B IOTOKe IO i-My BHMY MyTH NPH IIOTHOCTH
Gmaxi

IIOTOKA, B KOTOPOM JOCTHIAeTCsl MaKCUMAlIbHOE 3HAYeHHE MHTEHCHMBHOCTH JIBH)XCHUS,
M/MHH.
D, , PacCUMTHIBACTCA 110 dopmye:

-1

D, ;=Dy-e* . (I12.4)

q mux

BHe 3aBHCUMOCTH OT THIIA WCIIOJNB3yeMON MOJEIH 3HAYEHHE ¢maxi U 3HAUYCHHE
MHTEHCHBHOCTY TIPH MAKCHMATbHON TUIOTHOCTH ¢pmaxi, M/MHH, JUIA TIOTOKOB JFOOOT0
cocTaBa He JOJIKHBI PEBBIIATh 3HaueHui, MpUBeIeHHbIX B Tabuue [12.8.

Ta6nnua I12.8

3HaueHNs BEIUYUH Gmax ¥ Dmax HA PA3HBIX yJaCTKaXx IIyTH 3BaKyalluH

Bu nyTH G, M/MHH qDmax (np“n o0pa3oBaHHU
MaKCHMAJIbHOM NIOTHOCTH), M/MUH
Topu30HTAIBHBIHN ITYTh 16,5 13,5
" 8,5 npu 6>1,6 m;
JBepHoit mpoeM 19,6 2.5+3,7 Spé, pa 5<1.6 M
JlecTHHIIA BHH3 16,0 7,2
JlecTHHUIA BBEPX 11,0 9,9
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12. s JTIoneH, HECTIOCOOHBIX K CaMOCTOITEILHOM »BaKyaluu
(manee — HeMOOHIIBHBIE JIIO/H), HEOOXOAUMO ONPENENATh PACUETHOE BPEMS CHACCHHA
W3 JIeueGHO-TIPODUIAKTHYECKAX U COHATBHBIX YUPEXKASHUH NIPH IIOMOIIA HOCUIIOK.

CriaceHrne OCYIIECTBISIETCS IEPCOHAIIOM IO JBOE.

PacueTHOe BpeMs ClAceHHs HeMOOWIBHBIX JIONEH fpcn, MHMH, OTPENENIETCS Kak
CyMMa 3aTpaT BpeMeHH Ha [I0CJIeI0BaTeIbHEIC ONepaliy, BKIIOYaoIIHe:

yKJ1a/ibIBaHe HEMOOHMIBHOIO Y€JIOBEKa Ha HOCHIIKH;

NIepeHOCKY HEMOOMIIBHOIO Y€NIOBeKa Ha HOCHJIKAX B 06e301acHoOe MeCTO;

IepeKnabIBaHie HeMOOGHIBHOIO YeloBeka € HOCHIOK Ha TMOArOTOBIEHHYIO
IIOBEPXHOCTb;

nepeBIKeHME  (BO3BpAllleHHE) II€pcOHama ¢  IIyCTBIMA  HOCHIKaMH 34
ClIeIyIOUIMM HEMOOHIBHEIM YEJIOBEKOM.

[locne nepeKkiaiplBaHhs C HOCHIOK Ha IOATOTOBJICHHYIO TOBEPXHOCTD
HOC/IeIHEr0 HEMOOHIIBHOIO YelloBEKa, 3aTpaThl BpEMEHU Ha BO3BPAlIEHHUE NIEpCOHAlA C
IIyCTEIMH HOCMJIKaMH 32 CJI€JyIOIIM HeMOOHJIbHBIM YEJIOBEKOM HE ONPENEIIAIOTCS.

Bpems, 3arpaueHHOEe IIEPCOHAIOM Ha TIEpE/BIXKEHHE C  HOCHIIKaMH,
ompefienseTcss KaK OTHOIIEHWE JIMH PasNiYHBIX BHJIOB IyTH, BCTPEHAIOMMXCS HA
MapIpyTe CIIaCEHHs K CKOPOCTHU MEePEe/IBHKEHHUS.

IIpH OTCYTCTBHH HEOOXOIMMBIX UCXOLHBIX JAHHBIX UL ONMPEACTCHHA CKOPOCTH
IIEPEHOCKU IIEPCOHAIOM HOCHJIOK C HEJIOBEKOM U 0e3 Hero clieayeT BOCIOIb30BaTECS
JaHHBIMH, TIpUBe/IeHHBIMH B Tabune [12.9.

Ta6muna [12.9
CKOpOCTh ABMKEHHS IEPCOHANIA NPA NEPEHOCKE HOCHIIOK C UCJIOBEKOM U 6e3 Hero,
M/MWH
Bun mytu C 4enoBeKoM Be3 uenosexa
[oprH30HTAIBHEIHA Iy Th 70 100
JlectHuna BHU3 30 80
JlecTHuLIa BBEPX 20 60

[Ips OCYINECTBIEHMH IIEPEHOCKH HEMOOMIBHBIX JdIOfed 1o JIECTHHIE C
pa3NUYHBIX JTaXKEH 31aHUA KOJIHUICCTBO peiicoB, OCYLIECTBISEMBIX OIHOH napox
YeNoBeK W3 YHCIIA IEPCOHANA, CIIEyeT OIPEeNaTh N0 Tabiune I12.10.

Tabnuua I12.10

KOJM4ecTBO PEHCOB MO MEPeHOCKe HEMOOUIBHBIX JIO/ICH Ha HOCHIKAX C PAsIIAHBIX
sTakell 37aHUs, OCYIIECTBIIIEMOE OJHOH Napoi 4eJI0BEK U3 1HCIIa IepCoHala

MaxkcHMaJIbHOE KOJIHYECTBO PEHCOB I
IIepeHOCKY HEMOOMIIBHBIX JIIoJel Ha HOCHIIKAxX
15 1
14 1

Orax
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13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpems yKJIaAbIBaHHs YeJNIOBEKAa Ha HOCHIIKH MM TEPEKIaNbIBAHNS C HOCHIIOK Ha
[IOTOTOBJIEHHYIO TIOBEPXHOCTh, OCYIIECTBAEMOE OMHON MapoH criacaresieii U3 4ucia
nepconarna, cocrasnser 0,15 MuH.




Tpunoxenue Ne 3
K METOAMKE ONpeeIeHH] PaCUCTHBIX
BEJIMYHH II0’)KapHOI'O PHCKA B 3JaHUAX,
COOPYXXEHUIX U NOXKAPHBIX OTCEKax
Pa3IHYHBIX KIaCCOB (yHKIMOHAILHON
THIO>KAPHOM ONACHOCTH, YTBEPKIEHHON
npukazoM MYUC Poccun

ot L4 17 AOLZ Ne /14D

CraTHCTHYECKHE JAHHBIE 0 YaCTOTEe BOSHHKHOBECHHS MOXKapa B 3JaHHAX

Tabyuma I13.1

Ne HauMenoBanue 3/1aHHA YacTtoTa BOSHHKHOBEHHS
/i roxapa B TEUCHHE rojia
1. | O6meo6pa3oBaTenbHBIE OpraHu3aliy 1,16-10?
2. | Opranmsamue HaganrbHOrO MPOGECCHOHATBHOrO 00pa3oBaHMS 1,98-102
(mpodeccHOHATBHbIC TEXHHUECCKHE yIMIINING) :
3. | Opragmsanuy CpeAHETO npodecCHOHAIBHOTO  00pa3soBaHHU 2,69-10
(cpenmee crenuanbHOE yueOHOE 3aBEIIEHNE)
4. | JomkonbHbIe 06pa3oBaTEIbHbIC OpraHu3aluy 1,3-103
5. | JleTckue 03JOpPOBHTEIBHBIC JIarepsl, JJCTHUE AETCKHE fayH 1,26-10°
6. | Canatopuu, 10Ma OTAbIXa, TAHCHOHATHI 2,99-102
7. | AMbynaTopun, TONHKIMHUKY, AUCIAHCEPHI, MEAITYHKTBI 8,88-10°
8. | 3manus pO3HUYHON TOPTOBIH: 2,03-10‘2
YHHUBEpMaruy, IPOMTOBAapHBIE MarasuHel;
YHHUBEPCAMBI, IPOIOBOJILCTBCHHBIE Mara3suHE,
MarasuHbl CMELIaHHBIX TOBapOB;
alTeKH, aTEYHBIC JTAPbKH :
9. | 3manus pEIHOYHON TOPrOBIIH: 1,13-10%
KPBITBIE, ONITOBBIE PHIHKY (M3 31aHKH CTALHOHAPHON
TIOCTPOMKH), TOPrOBbIE NABAJIbOHEL, KHOCKH, JIAPBKH, TIaJJATKH,
KOHTEHHEPBI
10. | 3manus opraHu3anyii OOLIECTBEHHOIO TUTAHAS 3,88-1072
11. | FocTHHHUIIBI, MOTEIH 2,81-107
12. | CiopTuBHEBIE COOPYXEHHS 1,83-10°3
13. | 3magus =~ 3pENHITHBIX U KyJIbTYPHO-IIPOCBETUTEbHBIX 6,90-10°
yIpeKICHUA
14. | BubmuoTexkn 1,16-103
15. | My3en 1,38-107
16. | BobHHLEL 1,3-102
17. | O6pazoBarenbHbie OpraHU3aliK C HATHYMEM HHTEpHATA 7,7-10°
18. | Cienuanu3upoBaHHbIC IOMa IPECTapENbIX ¥ HHBAIAU/OB 7,7-107
19. | Jloma xuible MHOTOKBapTHPHBIE 2,6:10%
20. | JloMa HIble OXHOKBAPTHPHEIC 1,9-10°
21. | CtosHKH aBTOMOOMIEH 4,5-10°
22. | 3gaHus MPOM3BOACTBEHHOIO M CKJIAJICKOTO Ha3HAYCHHA 1,9-10%
23. | 3gaHus penUrno3HOro HasHAYCHUs 3,2 107




IMpunoxenne Ne 4
K METOJMKE OIpe/e/IeHNs paciCTHBIX
BEJIMYHMH TIOXKAPHOTO PUCKA B 3/IaHUIX,
COOPY)KEHHUSAX U MOKAPHBIX OTCEKaX
Pa3sIMYHBIX KI1acCOB QYHKIMOHAIBHOM
TI0’KaPHOM OIACHOCTH, YTBEPKACHHON
npukazom MYC Poccun

ot /Y, 11 20K Ne 40

ITopsaoK onpeaesieHHsi BPEMEHH Ha4a/1a IBAKyallHH

1. 3HadyeHHe BpeMEHH Havalla 3BaKyalluH ty, (C) JUIL MOMEIIEHHs o4ara roxapa
cIIeayeT ONpeaesATh no Gopmye:

t, =5+001-F, ., (I4.1)

r1ie Fooy — IUIOLIAAE IIOMEIICHHS, M.

B ciyuae eciu BpeMs Hadajla 9BaKyallH, pacCIMTaHHOE 110 yKa3zaHHOH GopMyire,
TIpeBHINIAET BpeMs Hadalla 3BaKyalliy, ONpEJENeHHOE B COOTBETCTBUM C bopmynoii
(I14.2) win Tabnuueit I14.1, Bpemst Hayana 3BaKyalldd W3 TMOMCIICHHA O4ara Ioxapa
cienyer onpenensts mo ¢opmyse (I14.2) unn tabinue I14.1.

2. Bpems Hauaya 3BaKyalyH IS 3NaHUH, 000PYTOBAHHBIX CHCTEMOH IOXXapHOH
CHTHAJIM3ALUH (unu aBTOMATHYECKMMH  YCTAHOBKaMHU II0XKapOTYLIEHHUS,
BBIIONHAIONMMY  (QYHKIMIO CHCTeMbl IOXAPHOH CHUTHATM3ALMH) | cucteMoi
OIIOBEICHHMS U YIIPABICHNUS 3BaKyalye U M0XXape, ONpPEALNAeTCA o bopmye:

_ 61 Ccoya
{ - tnop + to + t3adep.7:c + tnpeﬂB > (H42)

H.9. uHepy
rac t nop — BpeMs1 JOCTHIXCHHA IIOpOroBOT0 3HAYCHUA Cpa6aTI>IBaHI/IH NMOXXapHOI'o

Hu3BeHnaTes, C,
obn
tunepz;

noxapa, c;

Coya o o
t sadepunc — BPEMA 3aJIepXXKH, CBA3aHHOC C 3aJICPKKOU  OIOBCILICHMA JrIoJcu IIpu

— BpeMsi 3aIePIKKH, CBA3aHHOE C HHEPIIMOHHOCTBIO CHCTEMBI oOHapyXeHHS

noxape, ¢. [IpuHEMaeTCsl PaBHBIM HYJIO IIPH OJHOBPEMEHHOM OIOBEIICHUH moneit B
3/[aHMH HJTH OTIPEIEIISeTCs arOPHTMOM OIOBELIEHH [IPH TIO3TAITHOM ONOBEICHHH,

tweos — BpEMs IIPOBENEHHS NpeJBapHTEIbHBIX IeicTBUM, NpPeeCTBYOIHUX
HauaiTy 3BaKyauuy. [IpuHUMaeTcs paBHBIM:

60 ¢ — ;s 30aHEH KIacca GyHKIHOHATHHOM M0XapHOH OIaCHOCTH D1,

30 ¢ — s JpyrUx 30aHUH.

3. Jlna nroped, OTHOCAIIUXCS K IpyIme Mmobuasroctd HM, £, , , IpHHUMAETCA

paBHBIM BpeMEHH Hadalla TPaHCIIOPTHPOBKHM 4€JIOBEKa, JUIA KOTOPOTo yKa3aHHOE BpeMS
gBJsSeTcs MaKCHMAJIbHBIM Cpeld BCeX HEMOOWIBHBIX TIpaXIaH. Jna  Jronew,
oTHocsmuxcs K rpymme moGmnsHocTH HO, —  ompezensercs UHCTPYKIHUEH
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0 Mepax IOXapHOU 0Ge30macHOCTH Uil KOHKPeTHOro 3jaHus. Jlronu, oTHocsmmuecs
K rpynme mobmnsHocTH HT, npu nnpoBeieHny pacyera HE pacCMaTpHBAIOTCA.
4. BpeMsi [OCTH)XKEHHsS TIOPOTOBOTO 3HAa4YeHHUs CpabaThIBaHUs II0XKApHOTO

HU3BCINATECIIA t nop W BpPEMS 3aCPXKKH, CBA3AHHOC C HHECPIHHOHHOCTBIO CHCTEMEIL

obn
O6HaPY)KeHHH Ioxapa tu,,epu , ONPEACIAIOTCA B COOTBETCTBUHU C NPHIOKCHHCM Ne 11

K MeTonauke.

5. Ecnu 3Hayenme BpeMenH f, , , paccunranHoe no Gopmyie (I14.2), npepsimaer

BpeMsi, npuBesieHHoe B Tabmuue I14.1, npu pacyeTe ciieayeT UCMONb30BaTh 3HAYCHHUE,
npuBeieHHoe B Tabmuie I14.1.
6. i 3maHuii, HeoOOPYMOBAHHBIX CHCTEMOM IOXAPHOH CHIHAU3AIMH WU

CHCTEMOHl OIOBelleHWs M YIpaBleHHs O3BaKyalued momedt mpu moxape, [,
ompezeseTcs B COOTBETCTBUH ¢ Tabmuned I14.1.

Tabmuna [14.1

Ne Knacc hyHKUHOHATBHON MOXKapHOH ONaCHOCTH 3JaHUH U
n/n XapaKTepUCTHKA KOHTHHI€HTa TIONEH Bpewms Hauana
3BaKyalui tys, MHH
1. | 3manus JOIIKOJIBHBIX 00pa3oBaTeIbHBIX OpraHu3anui,

CIEIMANA3NPOBAHHBIX ~ JOMOB  TIPECTapeliblx  H HHBAJIAJOB
(HeKBapTHpHBIE), CHAJIBHBIE KOPIIyca 00pa3oBaTENbHBIX OpraHM3allii ¢
HaIMYMEM MHTEpHAaTa M IETCKMX OpraHu3allui, 3HaHus MeIHLHHCKHX
opranu3auuil, mpeAHa3sHaYeHHBIE Il OKA3aHHsl MEUUUHCKOH IIOMOIIH B
CTAlMOHAPHEIX YCIOBHSAX (KPYIJIOCYTOYHO); MHOTOKBAapTHPHBIC JKHIIBIC 6,0
JOMa, B TOM 4HCje OOIIEXHTHA KBAPTHPHOTO THIA; OAHOKBAPTHPHBIC
HIEIE ZIoMa, B TOM uHcne 6nokuposannse (P1.1, ©1.3, ®1.4). Jhoan
MOTYT HAaXOJHTHCS B COCTOSHHM CHA, HO 3HAKOMBI CO CTPYKTYpOH
9BAKYallMOHHBIX IIyTEH M BHIXOJIOB.

2. | FocTUHHUIEI, OOIIEXKHUTHS, CIAJbHBIE KOpHyca CaHaTOpUEB H JOMOB
oTHBIXa OOIero THHA, KEMIIMHTOB, MoTeneil u maHcuoHatos (®1.2). 6.0
JKupLpl MOTYT HAXOAUTECS B COCTOSIHMH CHA M HE JOCTaTOYHO 3HAKOMBI ’
CO CTPYKTYpOH 5BaKyallHOHHBIX IIYTEH ¥ BHIXOJIOB.

3. | 3maEAs 3peMMIIHBEIX W KyJIbTYPHO-NPOCBETHTENBHBIX YUPEHICHHH;
3[[aHAs OpraHu3ammii 1o oOciyxuBaHuio Hacenenus (02, P3). Jlomu 3.0
HAXOZATCSA B GOAPCTBYIOIIEM COCTOSHHH, HO MOTYT OBITH HE 3HAKOMBI CO i
CTPYKTYpO# 9BaKyallHOHHBIX ITyTEH W BHIXOAOB

4. |3maHWs HaydHbIX M O0Opa30BaTENbHBIX YYPSIKACHHH, HAYyYHBIX M
NPOEKTHBIX OPraHU3al|il, OPraHOB YNPABJICHAS YYPEKACHHUH (D4). 3.0
Jlronu HaxoaaTcsa B GOAPCTBYIOIEM COCTOSHMH U XOPOIIO 3HAKOMBI CO ’
CTPYKTYpO#1 5BaKyallMOHHBIX IIyTe# M BHIXOMOB.

5. | 3manms xmacca ®S5 — B YACTH CTOSHOK JETKOBBIX aBTOMOOMIIEH, 6e3
TEXHHUECKOTO OOCITyXMBAHUS U PEMOHTA, a Takke MOMEINCHUH Kiacca
dyHKmoHaNbHOH moXapHOM omacHocTH @5 (32 MCKIIOYEHHEM 3,0
nomemeHunit xateropuit A u B), BXOZIMX B COCTaB 3HaHMi KIaccoB
dyHKuEonaNBHOM noxapHo# onacHocTd @1, P2, O3 u (umm) P4.




[Npunoxenue Ne 5
K METOIMKE OIpeeICHUs paCUeTHBIX
BEJIMYMH TI0XKAPHOTO PHUCKA B 3JaHUAX,
COOPYKEHUSIX M IMOXKAPHBIX OTCEKaX
Pa3IUYHBIX KJIacCOB (QYHKIIMOHATIBHOM
II0)KapPHO# OMAaCHOCTH, YTBEPKACHHOM
npukasom MUC Poccun

ot A4, /1. L0 N 1140

HOpﬁIlOK OnpencJeHHusl PacCH€THOIO BpEMEHH IBAaKyallHH

1. BepoSITHOCTB 3BaKyal{iy OTIPEAENAETCS I KaXI0M U3 TPYII 3BaKyHpyeMOro
KOHTHHI'EHTA B 06IIEM IOTOKe 3BaKyHpyIOIMXCcs. PacyeTHoe BpeMs 3BaKyalld JIOAeH
U3 30aHMA (4aCTH 3JaHMs) WK B 0€30MacHyI0 30HY TaKXKe ONpENeNnsercs JUl Kaxmaon
TPYIIIEL B OOIIEM IIOTOKE 3BAKYHMPYIOIIMXCS M YCTaHABIMBACTCS 110 BPEMEHH BBIXOJA U3
HEero IIOCIEIHErO YeJIOBEKa, OTHOCAIEroCs K JaHHOM I'pyIIIe.

2. Tlepen HayasoM MOJETHPOBaHHUS IpOLECCa JBaKyalldM B 3aBHCUMOCTH OT
HasHaueHHs 34aHus mo Tabnuue I12.3 ompenesnsieTcs OCHOBHOH 3BaKyHpyeMBIi
KOHTHHIEHT W JONOJHHUTEbHBIE rpynmsl. [lnomany Npoeknui NoAed U mapameTpsl
JBUXKEHHS 1S YKa3aHHBIX TPYIII ONMPEAENAIOTCS B COOTBETCTBUM C IIPHIIOKeHHeM Ne 2
K MeTtonuke.

Ha ocHOBEe IpOEKTHOH M HHOW [OKyMEHTAallUd Ha 3[aHMe, TpeGOBaHHM
HOPMATHBHBEIX JTOKYMEHTOB (B 4acTH, HE NPOTHBOpEYAIleH IONOXESHHAM MeToauKn)
OIpeJeNAeTC KONMYECTBO JIOAEH, OTHOCSAIIMXCA K KaXIOW U3 IPynn, W MeCTa uX
pasmenienus. [Ipy 5TOM OFHOrO YeJNOBEKAa, OTHOCSILETOCS K IpyIIe, A KOTOpPOH
OTIpeZeNseTcss pacdeTHOe BpeMs 3BaKyallhd, HeoOXONMMO DPa3sMeCTHTh B HauOolee
YIAICHHOW TOYKE pacCMaTpHBAaeMOH 9acTH 3[aHus (MCKIIOYas 30HBI, IIE YENOBEK,
OTHOCALMICS K [aHHOHW TIpylme, He MOXeT HaXOIUThCA IIPH HOPMAalbHOH
3KCIUTyaTayy 3aHMs).

3. CocTapisercs pacueTHas CXeMa 3BaKyalld B COOTBETCTBHH C OIHOH U3
TIPECTABIEHHBIX B NPUIOKEHAAX NeNo 6 — 8 x MeTtoauke MojeNell U IPOU3BOAUTCS
MOJENUPOBaHKE MPOLecca dBAKyallMH JUIi OCHOBHOTO 9BaKyHPYEMOrO KOHTHHICHTA H
JOTONHATENBHBIX Ipymml. [ KaXmoH IpYyNIbl ONpeAesseTcss pacyeTHOE BpeMsA HX
BBaKyallUH.

4. B oTyeTe 1Mo MPOBEASHHUIO pacyeTa BEJIUYHHBI MOXXApHOTO PHCKA MPHBOIAUTCA
NPUHLUIHAATPHAS CXeMa JBaKyalluH, KOTOopas NpeJCTaBiAeT coboii cxeMy OCHOBHBIX
HanpaBJIeHuH JBIKEHUS JIOACKUX IMOTOKOB MDY pealn3alMy ONPEIENICHHOro CLieHapHs
TI0’Kapa, BHIMOJHEHHYIO Ha MO3TAXHBIX [I1aHaX.

Ha npuHIHMIHATBHOM CXeMe yKa3bIBatOTCS:

MECTO pacIlONIOXKEHHUs 04ara rmoxapa;

KOHTPOJIBHbIE TOYKH, JUIS KOTOPHIX IPOM3BOJAMTCS ONPENENICHHE PaCueTHOro
BpeMEHH O3BaKyalldd M BpeMeHU OJIOKHPOBAHUA oyTeil dBakyaldd. OTH TOYKU
BHIGHPAIOTCS UCIIOTHUTENEM pacyeTa, Kak MpaBullo, BOJIM3M 3BaKyal[MOHHBIX BBIXOHOB
WUIH Ha y4acTKax IyTe#l dBaKyalluH, GJIOKMpOBAHHE KOTOPBHIX OIACHBIMU (haxTopamu
T10’Kapa BO3MOXKHO JI0 MOMEHTa OKOHYaHHs IPOX0oJia nrofieil yepe3 yKazaHHBIE YYACTKH.




KOHTpoNbHBIE TOYKH JO/DKHBI TaKKe COACPXKAaTh YHHUKANBHBIE 0003Ha4YeHMH,
I03BOJISIOIIHE OJHO3HAYHO HX MISHTH(HLUPOBATD;

0603HaueHNs 9SBAKyallAOHHBIX BBIXONIOB, BBIXOZOB B Oe3omacHsie 30HBI,
JIECTHHYHEIX KJIE€TOK W BBIXOIOB HapyXy. JlaHHble 0GO3Ha4YeHHMs IOKHBI OBITH
YHHKAJIBHBIMH U JOJDKHBI HCTIONB30BATECS TIPH YKa3aHUH Pa3MEpOB COOTBETCTBYIOIIETO
3IeMEHTa B [epeyHe MCXOIHBIX JaHHBIX. BMECTO NpHHUMNUATIBHOM CXEMBl 9BaKyalliy
JOIYCKAaeTCs NPUBOIUTH PACUETHYIO CXEMy JBaKyalldH, COIEPIKaUIyio HH(OPMAIHIO,
KOTOpas JOJDKHA OBITH NPeCTaB/IeHa Ha IPUHLMIIHATBHOH CXEMe.

5. TIpUHIMITEI COCTaBJIEHNs PaCYETHOM CXEMBI 9BaKyalliH.

PacueTHas cxeMa 3BaKyalliy TpeJCTaBigeT coOOH OTAENBHO BHIIIONHEHHYIO I
HAHECEHHYIO Ha MOJTAXKHBIE [UIaHBI 3JaHUsA CXEMY, HA KOTOPOH OTPaXXCHEL:

KOJIMYECTBO JIIOJlel Ha HadalbHBIX y4acTKaxX — MCTOYHHKAX (MPOXOABI MEXHIY
pabournMu MecTaMy, 060pyI0BaHUEM, PAaMH Kpecell U T. .);

HaIpaBJIEHHE MX JBIKSHUS (MapLIPyThL);

reoOMeTpHUECKHE apaMeTphl Y4acTKOB MyTH (JUIMHA, IHPHHA) H BB yIaCTKOB
Iy TH.

6. DBaKyalHOHHbIE yTH MOTYT HMETh TOPH3OHTAILHEIE M HAKIOHHBIE (JIECTHHLA
BHM3, JECTHHI]A BBEpX H MaHZYyC) 3BaKyallMOHHBIE y4acTKd. JlMHa M IIMpHHA
9BAKyalMOHHEIX YYacCTKOB IS NPOEKTHPYEMBIX 3[@HHH TNPUHMMAIOTCA IO MPOEKTY,
a JUIs IOCTPOEHHBIX — MO (HaKTHYECKOMY ITOJIOXKEHHIO.

7.TlyTa aBvOKeHHs JIONEH M BBIXOIbI BHICOTOH MEHEE 1,9 M ¥ [IUpHHON MEHEe
0,7 M T@pH COCTaBICHMH pAacueTHOW CXeMbl 3BaKyalluh HE YyHHTBIBAIOTCA,
3a HCKITFOUECHHEM CJIy4YaeB, YCTAHOBJIECHHBIX B HOPMATUBHBIX IOKYMEHTAX I10 MOXXapHOU
0e30MmacHOCTH.

8.IIpH HCIONB3OBAHMYM YNPOIICHHOH aHANMTHYSCKOH M  MMHTAlHOHHO-
CTOXaCTUYECKOH Mojesell ABMXEHHs JIIOJCKOro II0TOKa ONpeNesieHHe LIMPHHBL ITyTH
(b) mpu BBIXOZE JIOZAEH Ha Y4YacTOK «HEOTPAaHUYSHHOH» ILIMPHHEI, HaNpPHMED,
B BeCTHUOIONb OIpEeNeTCs B 3aBUCHMOCTH OT KOJMYECTBA moaei (N) u mmussl (/)
yuactka: b =4 Mupu N < 100 uen. u/< 6 m; b =6 M — B OCTJIBHBIX ClIyJasX.

9. BiusHUe MOBOPOTOB IyTH Ha IapaMeTphl IBHXKEHHs JIOACKOro MOTOKa HE
YYUTHIBACTCAL.

10. OnpezieneHne MIMHB (BAOMb OCH MYTH) OTIMYAETCA JUIs TOPU3OHTANBHBIX H
HAKJIOHHBIX IMyTel. K HAKITOHHBIM ITyTSM OTHOCSTCS JICCTHHLIBL ¥ ITAHYChI. CrobonHas
LIMpPHHA b HAKIOHHOIO IyTH, HAMPUMED, JIECTHUYHOrO Maplua, MPUHUMACTCA B CBETY
(a3MepsieTcst OT Iepul A0 CTeHbl). JlIMHA HAKIOHHOTO IyTH L (pucynox II5.1)
IIPHHAMAETCS [0 MCTHHHOMY €T0 3HAYCHHUIO. JTAXHBIE M MEXIYITaXHBIC MIOMIANKN B
LieMSX YIpOWIEHUs. ¥ OONeryeHus BEIYUCICHAH, yIUThIBas X HeOOJIBIINE pa3sMEpPHl U
MEHBILYIO CJIOXHOCTH NBIDKEHMS IO HMM B CPaBHCHHH C JICCTHHIHBIMH MaplIaMH,
JOMYCKAeTCs OTHECTH K HAKITOHHBIM MyTsiM. Torna cpeawss AMHa HAKIOHHOTO IyTH B
Mpe/eNax OJHOTO 3TaXa C y4eTOM ABIKEHU N0 MUIOIIakaM COCTaBHT: ‘

'

ISl IByXMapIlUeBhIX JECTHHL: L =-——,

cosa
rie L' — FOpU30HTaIbHAs IPOSKLKS JIMHBI HAKJIOHHOT'O Iy TH, M;
0L — YTOJI HaKJI0Ha K TOPHU30HTY;

He JOIyCKas Cepbe3HOM MOTPEIIHOCTH, AIUHY ITyTH TI0 JIByXMapLIeBOH JIECTHULIE




MOJHO IPUHMMATE PaBHOH ero yrpoenHoi Beicote H, To ecth L = 3-H;
2L L"
IUIS TpEXMapIIeBbIX JECTHUI: L = ~——+ ——+L"+4-b.
cosa  CosL

t

L

P S p——

o

Pucynok I15.1. Pacyernas juinHa [Ty TH 10 JTECTHUIE:
a — JIByXMapilieBas JIECTHUIIA; O — TpexMapiieBas JICCTHUIA

[Tyt #BWXXKEHMss B TIpelenaX 37aHHs OOBIMHO IIEPECEKarOTCAd BEPHBIMHU
IpoeMaMM, HOEKOPATHBHBIMH IOPTalaMd, HMEIOT CYXCHHS 33 CYeT PpasiIMiHBIX
apXATEKTYPHBIX MJIA TEXHOJOIMYECKHX OJIEMEHTOB, BBICTYNAIOIMX U3 INIOCKOCTH
orpaxeHuii. Takie MeCTHBIE CY)XEHHS HE3aBHCHMO OT HMX Xapakrepa B JaJIbHEHIIEM
HA3LIBAIOTCA TIpOeMaMH MupuHOH b. JUiHa myTH / B Ipoeme NPUHMMAETCH PaBHOM
HYJIO, €CNIM OHa He npesbimaeT 0,7 M, TO €CTh MANHHBI OMHOIO IIara, B MHOM ClyHae
ABWKEHHE B NpOEMe ClieyeT DPAacCMaTpHMBaTh Kak JBIKCHHE Ha CaMOCTOATENBHOM
pacyeTHOM y4acTKe TOPH30HTAJIBHOTO Iy TH.




IMpunoxenue Ne 6
K METOIHKE OIpeAeICHUs] PaCYETHBIX
BEJIHMYHH TOXKapHOI'0 PUCKA B 3aHHIAX,
COOPYXEHHUSIX U MOXKAPHBIX OTCEKaX
PA3IMUHBIX KJIACCOB (PyHKIMOHAIBHOM
IIOXKAPHOM ONIaCHOCTH, YTBEPKACHHOM
npukazoM MYUC Poccun

ot /YA DR N L/90

Yipomennasi aHAINTAYECKAsk MO/e/Ib IBHKCHHS JIIOACKOr0 MOTOKA (onpeaeJenne
pacueTHOro BpeMeHH IBaKyaIHH JII0Jeli H3 MOMeIeH!i H 3JaHni 1o pacdeTy
BpEMEHH JBHKEHHS ONHOr0 HJIH HECKOJIbKHX JIICKHX IIOTOKOB Yepe3
3BaKyalHOHHBIE BLIXOAbI OT HaHOoIee y1aieHHbIX MeCT pa3MelleHust monei)

PacueTHOoe BpeMs 5BaKyalWH JIOAeH f, U3 TIOMEIIEHWHA M 3JaHMi
YCTaHABIMBAETCS [10 PacdeTy BPEMEHHM INBIDKCHMS OJHOIO HJIA HECKOJIBKHX JIIOJCKHX
ITOTOKOB Yepe3 5BaKyallHOHHbIe BHIXO/BI OT Haubosee yAaJeHHBIX MECT pasMeIICHHA
MoJeN. 7

PacueTHOe BpeMsi 3BaKyallld FOAEH £, CielyeT ONpe/IeNATh KaKk CyMMy BpEMCHH
JBIDKEHHS JIFOJCKOTO [IOTOKA 10 OTAENBHBIM y4aCTKaM IIyTH £; 1o popmye:

h=ththt+ts +...+ 4 (H61)

rfie #; — BpeMs ABIKEHHS JIOACKOro IOTOKA Ha HadanbHOM (NepBOM) ydacTke,
MUH,

th, 13, ... t; — BpeMsl OBIDKEHHS JIFOJCKOTO MOTOKA Ha KaXIOM U3 CICAYIOMHNX
I10CJIe HAYaJIBHOTO yYacTKa Iy TH, MHH.

BpeMs IBWKEHHs JIOCKOr0 MOTOKa M0 HAYaNbHOMY y4YacTKy IyTH i, MUH,
PacCUHTHIBAIOT 1O QopmyJie:

=2,  (I16.2)

rze [} — [IHHA HA4albHOTO yIacTKa IMyTH, M;

V) — CKOPOCTh JBIKGHHs JIOACKOr0 IOTOKA Ha HA4albHOM y4acTKe, M/MUH,
ompejieNsieTcss B COOTBETCTBHHU ¢ Ipmioxenuem Ne 2 x Meronuke B 3aBHCHMOCTH OT
rotHOCTH D, M*/M2.

[LIOTHOCTH JIFOACKOrO MOTOKA HA HAYAIBHOM y4JacTKe IyTH [)i paCCIUTHIBAIOT 10

dbopmyiie:
p =M1 (1163)
I, -6,

rae N| — 4uciio Jiofieil Ha HayaJlbHOM y4acTKe, YelL.;

f — cpemHssd IUIOMAAh TOPH3OHTAIBHOH TPOCKIMH YeNOBeKa, M*/uen.
IpHHMMAEMasi B COOTBETCTBHH C MPHIIOXKeHHEM No 7 x Meroauke;

1 — IIMPHHA HAYAJbHOTO yJ9acTKa MyTH, M.
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CKopocTb V) JBHKEHUS JTFOJCKOro MOTOKA Ha y9acTKax IyTH, CIEyIOLIUX Nocie
HAQYaIBHOTO, IPHHMMAIOT B COOTBETCTBHH C IpuinoxeHueM Ne 7 B 3aBUCHMOCTH OT
WHTEHCUBHOCTH ABMXEHHSA g; JITOICKOTO MOTOKA HA y4acTKe ITyTH.

HHTEeHCUBHOCTD ABMXEHHUS MPH MEPECEUSHUH IPAHHUIIBI CMEXHBIX Y4aCTKOB ITyTH
peraucnsiercs mo dopmyie (116.4). ITo y4acTky i, UMeIoIIeMy IHUpUHy 8;, K FpaHHIe CO
CllefylomuM ydacTKoM (i+1), uMeomeMy ApYryro WHMPHHY i1 (WIH BHI MyTH),
TTOOIIEN JIONCKOM TOTOK YHCIeHHOCThIO N uenosek (pucyHok I16.1). Torna sHaueHus

MHTEHCHBHOCTH ¢ Ha y4acTke i+1 ompenensercs no gpopmyie:

Y.}
go="1. (116.4)

i+l

MHTEHCHBHOCTD IBMIKEHUS IIPU CIMSHHUHM JIOJCKHX I1OTOKOB BBIMHCIACTCS 10
dopmyne (I14.6). CrusHuE MOICKAX MIOTOKOB MOXET IPOUCXOMUTH Ha yHacTKaX IyTH,
IIe COeNUHAIOTCS HECKOJNBKO IMyTeH M JBMXKYIIHECS MO HMM IOTOKH, CIHBIINCHL B
ObLIMii MOTOK, 3aTeM J[BUraiorcsa Mo obmemy myTd. OJHOBpeMEHHBIH HOIXON
FOJIOBHBIX 4YacTeil MOTOKOB K MECTy CIMAHUS B MPaKTHKE BCTpedaeTcss penko. Kax
TPABHIO, JIFOM U3 GOKOBBIX IPOXOJIOB BBIXOISAT JIHOO B obmmii mpoxoj 6e3 CIIHIHMUS,
1160 BKIMHHUBASCH B IOTOK MAYHMX moAed. ClusH#e NIOJCKUX TOTOKOB IIPOUCXOANT
TIpH BHINOJHEHUH YCIOBHS CIHSHHA MOTOKOB: IEPEIXHHH ¢GpoHT MOTOKA i AOJDKEH
MODOWTH K MECTY CIMSHHS IO TOTO, KaK ITOC/EHMH YelOoBEeK W3 MOTOKA I IpOHJET

MECTO CIIUSIHHUSA ITOTOKOB, TO €CTh.
th<ta.  (I16.5)

Ecnu ciipssHue MMOTOKOB IIPOMCXOAUT, TO HHTCHCHUBHOCTD OG’I:CHI/IHCHHOI‘O IMOTOKA
gi+1 OIPEACNIACTC KaK:

-0,
4u=220 (W66

i+l

Tpanuya cmexncrvlx
yuacmroe nymu

Yuacmox, Ha Komopom npoucxo-
dum cxonienue 10oetl

|

|

} pasj’n?omﬂeﬂue nomoxa
Vuacmoxi !

@ @ ﬁmox i+1
f Hanpagrenue oeu-
‘ JHCeHUA nomoxa

Yyacmox, na xomopom npoucxodum

<

Hanpaeaenue pac-
npocmpaxenusn cKo-
nreHus

JThodexoii nomox, co-
cmoswyuii uz N yenoeex

Pucynok I16.1. TTosicHenus K pac4yeTy IapaMeTpOB JIFOJICKOTO IIOTOKA

Ecty IIpoITycKHasi CIIOCOGHOCTD MOCEAYIONIETo yIacTKa MyTH HEJ0CTaToHa (o
eCTh K [PaHHLE yYacTKa B €AMHHUIY BPEMEHU NOAXOAUT OoJbIle FOAEH, YEM OH MOXET
TIPONYCTHTh 33 3TO XK€ BpeMs), TO MEpEen €ro rpaHMIEN C ydacTKaMH OOpasyroTcs
CKOIUIEHMS JIOJeHd ¢ MaKCHMAlIbHOM IUTOTHOCTHIO. llpy BRINONHEHWH pacdeToB




HHIMKaTOpOM 00pa30BaHUs CKOIUIEHHMS SBISIETCS MPEBBIIICHHE PACYETHHIM 3HAUCHHEM
¢i MAKCUMAITBHOTO Gmax VTS JAHHOTO BH/IA IIyTH.
qi> qmax.  (116.7)
3HAYEHUS Gmax, M/MUH ClIelyeT NPUHUMATh B COOTBETCTBUH C IIPUIIOKEHHEM Ne 7
K Metomuke. Ecnu 3HadeHue g; OONBIIE Gmax, TO WIHAPUHY J; TaHHOTO y4YacTKa IIyTH
clielyeT yBeJIMYUBaTh Ha TaKoe 3HaYCHHUE, IIPH KOTOPOM co0JIIOHaeTcs yCIOBHE:

qi <qmax. (116.8)

Tpe6yemas MIMpHHA yYacTKa ONpezenseTes mo popmyie:

5 =49 (116.9)

B A
IIpy HEBO3MOXXHOCTH BBIIIONIHEHHS YCIOBHSA, NMPHUBEICHHOTO B dopmyne (I16.9),
MHTEHCHBHOCTD ¥ CKOPOCTH JBH)KEHHMS JIFOACKOTO NMOTOKA O YYacTKy i ONMPENENSIOT B
COOTBETCTBHH ¢ Tpmioxkenuem Ne 2 npu sHauenun D = 0,9 u Gonee. 1Ipu 3TOM Bpems
9BAKyallMd Ha y4acTKe i CIeIyeT ONpeNeNsTh C yIeTOM 3a€PXKKHU ABIKCHHU JFOAEH, s,
MUH, [I0 IPHYHHE 00pa30BaBLIErocs CKOMIeHus 1o popMye:

l
t,=-+t. (I16.10)
V,
BpeMs 3aepXKKH TIPH [IePeceYeH H JIIObMH IPaHHUIbl CMEXHOTO y4acTKa MyTH
(ckomTeHue 06pasyercs Ha ydactke i, pucyHOK I16.1.) onpesensieTcs U3 CleayioLero
COOTHOIIEHUS:

t3=N.f( ! _"5]. (116.11)

9 pu D=0,9 O

BpeMs 3a/IepXKKH TIPY TIePEeCceYeHnH JIOABMH IPaHHIIBI CMEXHOTO y4acTka IyTH
AByMs 1 6oJiee JIIOJICKMMHU [IOTOKaMH OTPECTIAETCS o dbopmye:

' =N-f( 1 _ 1 | ms.12)
’ qnpua=o,9'5i+1 qu'é‘i

rme N — 49ucio JIOAeH, 4Ybe MABIDKEHHE 3a[CpiKaHO u3-3a HEeJI0CTaTOYHOM
TIPOITYCKHOM CIIOCOOHOCTH y4acTKa ITyTH, Jeil.

B cmydae o6pa3oBaHHS 3a[€pKeK IBIKEHHA f; HAa HECKOJBKHX yHaCTKax
VIUTHIBAETCSA CyMMa TeX 3alepeK [BIKCHHS, KOTOPbIe BCTPEYaroTCs HEIOBCKY,
ABIDKYIIEMYCs U3 HanboJiee ylaJleHHOH TOUYKH B CTOPOHY BBIXO/A.

Bpemsi CyLIeCTBOBaHMs CKOIUICHMS BCeria Oosbllle BpEeMEHU 3aIePXKKH H
PACCUHMTHIBACTCSA 110 BRIPAXEHHIO!

(=N (16.13)
Qopu =09 "~ Fi1

IapameTpbl JIOACKOTO NMOTOKa Mocie 00pa3soBaHHs CKOIUICHHA ONpPEACIIOTCA
TIPOLIECCOM pa3yILIOTHeHHs. JIFoNH, Nepexo/is Ha yHacToK i+1 (pucynok I16.1), UMeIOT
nepe coboii IPOCTPAHCTBO, CBOOOAHOE IS NBHKEHHS, [O3TOMY OHH YBETUYHBAIOT
CKOPOCTh JBIDKEHHMs 1O 3HadeHus Vi, KOTOpOE COOTBETCTBYCT 3HAYSHUIO
UHTEHCUBHOCTM JIBHOKEHHS B CKOIUIEHHMH §max, HO IpPH 3HAYCHMH IUIOTHOCTH B
MHTepBae 10 D MIPH Gmax- ‘




Tpunoxenue Ne 7
K METOIMKE OIpEeIeNICHHs] PaCUEeTHBIX
BEJIMYMH IT0XKapHOTO PHCKa B 3MaHUIX,
COOPYIKEHHUSX U MOXKAPHBIX OTCEKax
Pa3IMYHBIX KIIACCOB (QYHKITHOHAILHOM
T0)KAPHOI OTIACHOCTH, yTBEPKIEHHOHN
npukazom MUC Poccun

ot /4. 1. PLL Ne 40

MareMaTH4YeCcKasa MOJAEJIb
HHHHBH}IyaJ'leO-HOTO‘IHOFO ABHKCHHS JIoJeH U3 30aHHA

1. PacueTHOe BpeMs 3BaKyallHH JIOAEH U3 3[aHus yCTAaHABJIMBAETCS 10 BpEMCHU
BBIXOJIa M3 HETO MTOCIICIHETO YeI0OBeKa. :

2.3a raGapuTel 4YeJIOBeKa B IUIAHE NPHHHAMAETCA JJUIMIC € pasMepaMu ocei,
yKazaHHEIME B TaGimne I12.5 nprioxenus Ne 2 k Mertoauke. 3agaroTcs KOOPAUHATHI
KQXIIOr0 YeJOBEeKa X; — PAcCTOSHHE OT IIEHTpa JJUIMIICa N0 KOHL@A 9BAKyallHOHHOI'O
y4acTKa, Ha KOTOPOM OH HaXORHUTCsl (PHCYHOK I17.1).

3. KoopIuHaThl K2XI0ro YelOoBEKa X; B HaqalbHbIH MOMEHT BDEMEHH 33/Ial0TCA B
COOTBETCTBMM CO CXEMON DPACCTAaHOBKH JIOJed B NMOMENIEHUsX (Hanpumep, pabouue
MeCTa, MEeCTa JUIs 3pHTenell, CriajbHele MecTa). B ciryuae OTCYyTCTBHA TaKMX NIaHHBIX,
HAIpEMep, TS MarasiHOB, BHICTABOYHBIX 3aJI0B H TaK [ajee, NOMyCKaeTes pasMeIliaTh
;mofeil PaBHOMEPHO MO BCell IUIOWaAM IOMEIICHHS C Y4eTOM pacCTaHOBKH
TeXHOJIOTHYECKOro 000pyIOBaHHS.

KoopiuHaTa KaXI0ro 4eJ10BeKa B MOMEHT BPEMEHHU t ONPE/IC/IACTCA 110 dopmyie:

xi(t) = x(t-At) - Vi)-At ™, ([17.1)

rfe x;(t-At) — KOOpaMHATA i-T0 YeoBeka B IPEbIIYIIHH MOMEHT BpEMCHH, M;
Vi(t) — CKOpOCTb i-TO YeJ0oBeka B MOMEHT BpEMEHH L, M/c;
At — TPOMEXXYTOK BpEeMEHH, C.

4. CKopocTb i-ro yenoBeKa Vi(t) B MOMEHT BPEMEHH t OIPENCIIAETCS 110 tabymuam
12.5, 112.6 mpunoxenus Ne 2 x Meroquke B 3aBHCUMOCTH OT JIOKAJIbHOU IUIOTHOCTH
II0TOKa, B KOTOPOM OH ABIXeTcs, Di(t) ¥ Tura 3BaKyalHOHHOrO0 y4acTka.

5. JJokanpHas IUIOTHOCTE Dji(t) BeIYKMCIsETCSs IO TPyMIe, cocTosile M3 n
yeJIoBeK, 110 popMyJIe:

Di(t) = (n(t)-1) -f/ (b-Ax) M*/M?, (I17.2)
e n — KOJIMYECTBO JIOAEH B rpymie, 4eJI0BeK;
f — cpenHss WIOmMANh TOPU30HTAIBHOM POSKIUY YC/IOBEKA, M
b — mMpuHa 9BaKyal[MOHHOTO Y4acTKa, M;
AX — pasHOCTh KOOPAUHAT IIOCTIEHET0 i EPBOro 4eI0BeKa B IPyIiIe, M.
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Pucysok I17.1. KoopaunarHas cxeMa pasMeIleHUs JIOJIeH Ha My TAX
IBaKyaluu

6. EcTi B MOMEHT BpPEMEHH t KOOpAHMHATa deNoBeka Xi(t), OmpeneneHHas IO
dopmyxne (I17.1), cTaHET OTPULEATENBHOH — 3TO 03HAYALT, ITO IEIOBEK JOCTHUT TPaHULBI
TeKyIIero 3BaKyallHOHHOrO y4acTka M  JOJDKCH nepeidiTu Ha  CIeAYIOLMi

3BaKyal[HOHHBIH y4aCTOK.
7. B 5ToM ciy4ae KOOpAMHATA STOr0o 4ejJoBeKa Ha CICAyromeM 3BaKyalHOHHOM

y4dacTKe OIIp CHACIIACTCA

xi(t) = [xi(t-dt) — Vi(t) -dt] + aj - im, (I17.3)
rae x;(t-dt) — xKoopauHaTa i-ro 4eIoBeKa B npeABIAYIi MOMEHT BPEMEHH Ha
(j-1) 9BaKyallHOHHOM Y9acCTKE, M;
Vi(t) — ckopoCTh 1-ro 4esioBeKa Ha (j—1)-oM 3BaKyallHIOHHOM Y4YacTKe B MOMEHT

BpEMEHH t, M/C;
aj — JUIMHA j-TO 9BaKyallHOHHOTO y4acTKa, M;l; — KOOpAMHATA MECTa CIIMAHHA J-TO

u (j—1)-To 3BaKyalMOHHBIX yYaCTKOB —PacCTOSHHUE OT Hadama j-r0 3BaKyallHOHHOI'O
ydacTKa 0 MECTA CIIUSHHUA €70 C (j=1)-bIM 5BaKyallHOHHBIM y4aCTKOM, M.

8. KomuuecTBo Jofell, MepexosilikX C OJHOrO 3BaKyallMOHHOro ydacTka Ha
Ipyroii B €IUHMILy BPEMEHH, OMpPENENAeTCs NMPOIMYCKHOK CMOCOOHOCTBIO BBIXONA C

y4acTka Qi(t):




Qj(t) = qj(t) -cp-dt / (£-60) e, (I17.4)

rze qj(t) — UHTEHCUBHOCTh JBKEHHS HA BBIXOZIE C j-ro 3BaKyaliOHHOIO y4acrKa
B MOMEHT BpeMeHH t, M/MUH;

¢; — [MPHHA BHIXOJIA C j-TO IBAKYalHOHHOTO y4acTKa, M;

dt — mpoMeXXyTOK BpeMeHH, C;

f — cpeqHss IUIOMAIb FOPU3OHTAILHOH MPOSKIIMH YET0BeKa, M.

9. VIHTEHCHBHOCTD JBIKEHHs Ha BEIXOJIC C j-TO 9BaKyallMOHHOTO ydacTka dj(t) B
MOMEHT BpEMEHH t OTpPENENseTCS B 3aBUCMMOCTH OT IVIOTHOCTH JIIOICKOrO NOTOKA Ha
sToM yuactke Dvj(t).

10. TINOTHOCTH JIFOACKOTO IOTOKa Ha j-OM 3BaKyallHOHHOM Y4YacCTKe Dvi(t) B
MOMEHT BpeMeHH t oIpesieliseTcs o popmye:

Dvi(t) = (N;fidt) / (a-by) M¥n2, (I17.5)

rae N;— urciio oje Ha j-OM 9BaKyallMOHHOM y4acTke, 4eiL.;

f — cpenHss WIOMaAh TOPH3OHTAIBHOH IPOEKIUH CTIOBEKA, M
aj — JUIMHA j-TO 3BaKyal[MOHHOTO Y9acTKa, M;

b; — IMPHUHA j-TO 3BAKYALUOHHOTO y4acTKa, M;

dt — mpoMexyTOK BpEMEHH, C.

11.B MOMeHT BpeMeHU t Ompeaensercs KOJIMYECTBO momei m ¢
OTpHIATENBHEIME KOOpIMHATAMHU Xi(t), ONPEACICHHBIMH TIO dopmyne (I17.1). Ecau
sgagenne m < Qj(t), To Bce m YeIOBEK IEPEXOMAT Ha CEAYIOMH IBaKyallHOHHBIH
y4acTOK, U MX KOOPAHMHATHI OIPENENAOTCS B COOTBETCTBIH € dopmymnoii (I17.3). Ecnn
snagenne m > Qj(t), TO KOIHYECTBO YENIOBEK, PABHOE 3HAUCHHIO Qj(t), mepexomAT Ha
CleQyIOIMH  3BaKyallMOHHBIH ~ y4acTOK, W HX  KOOpAMHATLHI OTIPEIENAIOTCS
B coorserctBuM ¢ ¢opmynoi (I17.3), a KOIMYECTBO 4CNOBEK, PAaBHOC 3HaYCHHUIO
(m — Qj(t)), He mepexoliT Ha CIIeyIOLIMiA 3BaKyal[MOHHBIH y4acTOK (octarorcs Ha
JAHHOM D5BaKyallAOHHOM ydacTKe), H HX KOOpAHHATaM MpPHCBAHBAIOTCA 3HAICHMUA
xi(t) = k0,25 + 0,25, rne k — HOMEp psja, B KOTOPOM OyIyT HaXOOWTHCS JIOIH
(MaKCHMAIBHO BO3MOXKHOE KOJIMYECTBO HEJIOBEK B ONHOM PSAY cOOKy Apyr OT npyra
JUIS K@XJOrO 3BaKyalHOHHOIO Y4acTKa ONpENeNseTcs MNepel HadalloM pacyeToB).
TaxuM 06pa3oM, BO3HHKAeT CKOTLIEHHE JIONEH Mepei BBIXOLOM C HBaKyalHOHHOTO
y4JacTKa.




[Mpunoxenue Ne 8
K METOIHKe ONpeAe/IeH!s: pacYeTHBIX
BEJIMYMH MOXKapHOro pHUCKa B 3NaHUAX,
COOPY)KEHHUAX U IOXKAPHBIX OTCEKax
Pa3IUYHBIX KJIACCOB (yHKIMOHAIBHON
TI0XKapHOM OTIACHOCTH, yTBEPKIEHHOH
npukazom MUC Poccun

ot /4. /1. 2084 Ne 40

NMHuTALIHOHHO-CTOXaCTHYECKas MOJ€JIb ABHIKCHHUSI JIIOJACKHX INIOTOKOB

1. MHOXeCTBO JIIOJcH, OAHOBPEMEHHO HAYIIWX B OJHOM HAMNpaBIeHWH IO
OGIMM yYacTKaM IyTH, OOpasyloT NIOACKOH MOTOK. Y4YacTKaMH ¢GOpMHUPOBAHUS
JIOACKAX TIOTOKOB B IOMEHIEHHAX CJEAyeT TNPUHHMAaTh IPOXOABI  MCKIY
obopynoBanueM. JUis IMOCHEAYIOMIMX YYacTKOB = 3BAKyallMOHHBIX myTedl OHH
TIPEICTABNISIIOT COOOM IepBHYHBIE MCTOYHHKH JHOJCKHX [OTOKOB. Pacnpenenenue N;
Ye/OBEK HA y4acTKaX (OPMHPOBAHHMS, HMEIOIIMX WIKPHHY b ¥ IIHHY l;, mpuHUMaeTcs
paBHOMepHBIM. [103TOMy B Ha4aJBHEIA MOMEHT fy Ha KXIOM SJIEMCHTAPHOM y1acTKe
Al;, 3aHIMaeMOM IMOTOKOM, INIOTHOCTB MOTOKa DY, onpenenseTcst Io GopMyIre:

Dtoi = Nwi /bi'Ali Ii[eJI./Mz. (H8.1)

2. TIpy manbHeiieM IBIXEHHH JIOJCKHX MOTOKOB U3 IMEPBUIHBIX MCTOUHHKOB
1o OBIMM YYACTKAM ITyTH NPOHCXOMHUT Mx ciusHue. OOpasyercs o0IIHil MOTOK, YaCTH
KOTOPOTO MMEIOT Pa3lMYHYyIO TIUIOTHOCTH. IIpOMCXONAT BhIpaBHUBAHHME IUIOTHOCTEH
Pa3sMUYHBIX YacTeH JIOIACKOTO IOTOKA — €ro nepedopmupoBanue. CrenyeT yUHTEIBATh,
YTO ero roNOBHAs 4YacTh, MMelomas nepely coOoi cBOOOMHBIA IMyTh, pacTeKaeTcs —
OI¥ CTPeMSTCS UATH cBOGOAHO NpH MIOTHOCTH Do. 3a MHTEpBal BPEMCHH At JacThb
Moiell MEPEXOMT ¢ ITHX SIEMEHTAPHBIX yYaCTKOB Ha MOCIEAYIOWME U MPOUCXOMMT
Y3MEHEHUEe COCTOSHUS JIIOICKOTO NOTOKa, €T0 ABHIKCHHE.

3. CKOpOCTh [BW)XEHHs JIOACKOrO IOTOKA NP TUIOTHOCTH D; Ha i-OM OTpe3Ke
y4acTKa IMyTH K-ro BHIa cliefyeT CYATaTh cilydaiiHON BenuYMHOW Vpx, UMEIOLIeH
YHCJIOBBIE XapaKTePHCTUKH:

MaTeMaTHIecKoe OXuanue (CpeaHee 3HaueHue):

VD,k = Vo,k' (l-ak-ln D,/ Do,k) ‘m npu D; > Do,k s
VD,k = Vo IIpH D; <Dk , (HS.Z)

cpeaHee KBaApaTHIHOC OTKJIOHCHHC!

O”(VD,k) = O'(V(),k) . (1 -ak~1n Di/Do,k), : (H8.3)
rae Vox ¥ 6(Vox) — MaTeMaTHYeCKoe 0XKUaHHe CKOPOCTH cBOOOHOTO IBHXKEHHUS
moneit B motoke (pu D; < Do) 1 ee cpeiHee KBaApaTH4HOE OTKIOHEHHE, M/MHUH;
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Dox — mpefenbHOe 3HAueHWE IUIOTHOCTH JIFOJACKOTO IOTOKA, MO MOCTHKEHHS
KOTOPOTO BO3MOXKHO CBOGOIHOE IBIKEHHE JIOACH Mo K-My Buay HyTH (IUIOTHOCTE HE
BIIMSIET HA CKOPOCTD JABH)KEHMS JIIOfEH);

ax — Ko>(QHUIHEHT ananTtaluy JioJedl K M3MEHEHUSIM IUIOTHOCTH MOTOKA MpH
IBHOKEHHH 10 K-My BHIly IyTH, A

D; — 3HaueHHe IUIOTHOCTH JIFOJICKOrO MOTOKA Ha i-oM oTpeske (Al) yuacTka myTu
IIHPHHOIA b;, uer./m?;

m — K03 GHUIMEHT BIMSIHUS IIPOEMa.

4. ITpu 1r060M BO3MOXXHOM 3HAYECHUH VY monu B konmruectBe N, Haxoasmuecs
B MOMEHT t; Ha i-OM 3JIEMEHTAapHOM YYacTKe, ABHMIaloTCs [0 HEMYy H HAYHHAIOT
TIepexoUTh Ha Mocieayommii yuacTok (i+1) (pucynok II8.1). Ha ydacTok i B CBOIO
odepelh TIEPEXOAMT YacTh Jofiel ¢ npensiaymero (i-1) aneMEHTapHOrO y4acTka U M3
HCTOYHUKA j.

5. TTo npomecTBuM BpeMeHH At kK MOMEHTY tr= to+At TOIBKO JacTh mozaeit N1 ¢
y4acTka i ycmeer nepeiiti Ha y4acToK (i+1). K aToMy MOMEHTY BpPEMEHH H3 N*; mrozet,
OBIBIIMX HA y4acTKe 1 B MOMEHT ty, OCTaHeTCs (N©; — N%;;\y) mopme. x uucio
IOTIOJIHAETCS 32 CUeT JIFoJiel, YCIEBIIUX 32 3TOT UHTEpBall BPEMEHH NEPeHTH Ha HEro ¢
npenbiIymero ysactka — N ; 4 U3 MCTOYHHKa N%,;. Torna IUIOTHOCTh MOTOKA Ha
y4acTKe i B MOMEHT t; OyJIeT paBHa:

DU = (N — N iy + N9+ N ;1) / brAl (T18.4)

6. CKOpOCTh JABIDKEHHs JIOJEH, OKa3aBIIMXCSA Ha Yy9acTKe i B MOMEHT {j,
ompenensercs no Gopmyie:

thi = Vo,k (l-ak-ln Dti/Do,k). (H8.5)

7. CiefyeT yYATHIBATh, YTO H3MEHEHHE MIOTHOCTH [IOTOKA Ha KAXK/OM yHacTKe B
pasiM4YHble MOMEHTBI BPEMEHM OTPaXacT IMpOLECce nepeOpMUPOBaHUS Pa3TUIHBIX
gacTeil OTOKa, B TOM YMCIIE, KaK YaCTHBIN CIIy4ai, — IIPOLECC paCTeKaHUs [OTOKA.

8. lI3MeHeHHe IUIOTHOCTH ITOTOKAa Ha KaXJOM K3 3JICMEHTapHbIX Yy4aCTKOB
B IIOCJIEIOBATEbHbIE MOMEHTHI BpEMEHH 3aBHCUT OT KOJTHYECTBa JIFOJCH, NepexosIiX
yepes TpaHMIBl Y4acTKoB. B oOmieM ciydae KONMYECTBO MOJeH, Nepexolsiux
3a MHTEpBal BpeMeHH At C yJacTKa i Ha ITOCJIEAYIOIIHIA YIacTOK i+1, cCOCTaBIAeT:

Nli,i+l = Dtoi"bi'Vnep'At. (H8.6)

9. CKOpOCTh Mepexofia Vnep Yepe3 IPaHUIbl CMEXHBIX 3JIEMEHTApHBIX y1aCcTKOB
clleflyeT IPHHEMATH, PyKOBOLCTBYACh CIIEAYIOHAME (OpMyTaMH:

V¥ ecmu D4 <D npu max Vpik* D = qmax
Vnep =
V¥, ecin DV > D mipit max Vpix © D = qmax - (I18.7)




Crnenyer y4YuTHIBaTh, YTO B TOT MOMEHT BPEMEHH t, , KOT/Jja INIOTHOCTH IIOTOKA Ha
YYacCTKe i JOCTHIIAa MAaKCHUMAIBHON BEJIMYUHEIL, HAa 3TOT y4aCTOK HE MOXXET NPHITH HU
OMH YelOBEeK, HH C IIPelIIeCTBYIOIIEro y4JacTka, HU M3 HCTO4YHHMKa. B pesynbrate
mepell YYacTKOM 1 3ajepuBaeTcs cooTBeTcTBeHHO AN™.; u AN™; mopneii. B
CNIEIYIOIIHIT MOMEHT BPEMEHH tp4| HACTb JIFOJIEH ¢ y4acTKa i mepexoJuT Ha y4acTok it+1,
IUIOTHOCTH JIFOZCKOTO MOTOKA HA HEM YMEHBIUWTCS M 4acTh CKONMBIIMXCS NEpel €ro
TpaHULel Jroaell CMOXeT nepeitu Ha Hero. J[ons uX y49acTHs B ITONONHEHHH JIIOJbMU
y4YacTKa i B MOMEHT ty+1 OTIpefiensieTcst GopMyIioi:

ANm’ tn+1i-1 / AN“"mHj — Dm’m+1i—1'Vm’m+li-l'bi-l /Dtn,tn+]j_Vm,tn+1j_b,. (H88)

®opmyiel (I18.4) — (I18.8) MONHOCTEIO OMUCHIBAIOT COCTOSIHUE JIFOJCKOTO IMOTOKA
Ha BJIEMEHTapHBIX Y9acTKaX M UX IepeXoJbl B MOCIENOBATENbHEIE MOMEHTE BPEMEHH.
COBOKYIIHOCTh 3HAUYE€HHH pacueTHOrO BPEMEHHM DJBaKyallid, IIONYyYEHHBIX IIPH
Pa3IMYHbIX 3HAYCHUSIX Vox, GOPMHUPYET SMIIHPUIECKOE paclpe/ie/ieHue BEPOSTHOCTEN
3HayeHwuit Xt,. [Io 3TOMy pacnpeseneHuIo cliefyeT pacCUUTHIBATH 3HAYCHHE BPEMEHU
3aBepILEHHUS YBAKyallld, COOTBETCTBYIOIIEE BEPOITHOCTH Py 55 = 0,999.

MomeHT BpeMenrn A

)
al|o. v =u’)

MomeHT BpeMeRR (=1 + At

! ! t t l' ll lI
Dl'=(N"-N' +N' JANIVBALY = oD")

sl i,

t t
i, |9 D, °<D,

vo . N =N‘°(I-Vl°AllAl)' e ! ¢
i niev 8 ’ VO, ,ecnuD °>D
4 ! Ymax
! t ¢t t t ]
1 =N p o MY =0 ]
NI-I.I NI-I VA adal; NJ.) D/ ijc &
Hons yuacTha nps 06pasoBanity CROMACHIR HA YHacTke |

t t gt o
"aNt=plp'=D | Vb DV b

AN [ I Y B BN B B B

i

PI/ICYHOK I18.1. MI3MeHeHHs COCTOSIHUS ITOTOKA B I10CJIEJOBATEIbHbIE MOMEHTHI BpEMECHH
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[Mpunoxenue Ne 10
K METOMKE OIpeaeieHHs PaCIeTHBIX
BEJIMYMH I10’KapHOT'O PHCKa B
3aHUAX, COOPYKEHUIX U MOKAPHBIX
OTCEKax pa3IMYHBIX KIIACCOB
GyHKIMOHAIBHOH HOXXAPHOH
ONaCHOCTH, YTBEPXKAEHHON
npukazom MYC Poccun
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HOPHIIOK NnpoBeAeHHs paciucTa BE€JIHYIHHbI
HHAHUBHAYAJbHOI0 NOKAPHOIo PHCKA
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—" AHAJIH3 MOXXAPHOH ONMaCHOCTH 31aHHS -
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Onpeueﬂelme JacTOThI peaH3allHi MOKapooIIacHbIX cm'yalmii
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IocTpoenue moJeil onacHbIX GaKTOPOB nomapa
Bri6op cueHapus noxapa. @opmyIupoBKa MaTeMaTH4ecKod |
MOJIEJIH H MOZEIMPOBaHNE IMHAMUKH Pa3BUTHA I10XKapa. ~
ITocTpoenne noneit OnacHeIX (aKTopos IoXKapa. |
Ompenenenye BpeMEHH OI0KMPOBAHUS Iy TEH IBaKyallHy J

PaspaboTka noskapa Ha Jiojei
ROTIOTHUTE/IBHBIX DopMyTUPOBKA MaTeMAaTHYECKOH MOJIETH U MO/IETUPOBAHHE
HP;T;,?;O;:EI?IX SBaKyaluy MOJIeH U3 31aHus npH noxape. Onpexenenue
pacyeTHOro BpEMEHH 3BaKyariy. PacueT BepoATHOCTH
3BaKyaluy JIOeH

b
OnenKa MmocJieCTBHIl BO3/IeHCTBHSA ONACHBIX paKTOPOB

PacueTt BeTHMYUHEI ‘
HH/IMBU/IyQJIEHOTO
TI0>KapHOTO PHCKA
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MOXXapHOT0 pHUCKa IPEBHINACT

PacueTHO€ 3HAUEHUEC
[10’KapHOro pHCKa He

PacdeTHOE 3HAYECHHE
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MOXKapHbIH PHCK NPEBHINACT

JOIyCTHMOC 3HAYCHHC E

HOpMAaTHUBHOE NpeBbIILIACT HOPMATHBHOE
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nox(apnmﬁ PHUCK HE MIPEBBIIACT
lIOl'IyCTPIMOC 3Ha‘ICHHC
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K METOZMKE ONpeAeNeHHs PaCYeTHBIX
BEJIMYMH MT0)KapHOT'O PHCKaA B
3MAHUSAX, COOPYKEHUIX U TIOXKAPHBIX
OTCEKax pa3IM4YHBIX KJIacCOoB
(GYHKIHOHAIBHOH TOXaPHOH
OIAaCHOCTH, YTBEP)XICHHOH
npukazom MUC Poccun
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Onenka BpEeMEHH cpaﬁaTuBannﬂ CHCTEMbI llO)KapHOﬁ CHTHAJH3aHHH H
ABTOMATHYECKHX YCTAHOBOK NMOKaPOTYIICHHS

1. Bpems TOCTIDKEHUS IIOPOTOBOTO 3HaYeHUA napameTpoM,
BO3LEHCTBYIOIMM Ha I[IOXapHBIH H3BeIIaTel]b, ONpEENAeTcs Kak BpeMi
NOSBIEHHS Ha BBICOTE pasMEIIeHHs [OXKapHbIX H3BemaTenel obmacTH ¢
>Q(pEKTUBHEIM JMaMeTpOM, MpEBBIIAIONIIM MaKCHMAJbHOEe ONPENENCHHOE
HOPMATHBHBIMH IOKyMEHTAMH PACCTOSHHE MEX/Iy MOXaPHBIMA H3BELIATEIAMH, B
KaXKIOH TOYKE KOTOpO# 3HauYeHHE BO3JECHCTBYIOLIETO IapameTpa NpeBLINACT
noporosoe. I1pu 3ToM 3P HEeKTUBHBIA AXAMETP ONPEALIIETCA 110 dopmyie:
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rme F — momags obnactd, B KOKIOM TOYKE KOTOpOH 3HAYCHHE
BO3JIEWCTBYIOIIIEr0 TapaMeTpa MPEBBILIAET IIOPOroBOE.

J{nst TOMeIeH i, B KOTOPBIX NOMYyCKaeTcs yCTaHaBIWBaTh OMH [TOXKapHBIN
U3BelaTeNb, IUIOMAAb MaHHON 00NacTH MOJDKHA COOTBETCTBOBATH ILIOIIATH
IIOMEIIEeHUS.

2. Jlnsa onpeneyieHus BpEMEHH IOCTH)XEHHS IIOPOrOBOro 3Ha4UCHUA MOJIEBBIM
METOZOM HCHONB3YIOTCS 3HAauyeHMsl I1apaMeTpoB, MOJyICHHBIC B pe3yJibTaTe
pacuera. ~

3. Ilpu MCrons30BaHUN MHTErpajbHOM U 30HHOM MOJEHH IPH PasMEIlCHHH
TIOYKapHBIX M3BellaTesIel Ha ITOTOJKE B IIOMEMICHHH odara IoXxapa I 049aroB C
MOIIHOCTBIO TeruioBbiieeHuss O =YQ, = 17 BpeMs JOCTIXEHUS IIOPOTOBOTO
3HAYEHHS JIOITyCKaeTCsd OIMpe/IesaTh 110 dbopMynam:

- IJI1 MAaKCUMAJIbHBIX TCIIJIOBBIX IIOXapHbIX HSBCHIaTeHeﬁZ
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- JIJIsE TOY€YHBIX JPIMOBBIX ONITUKO-3JIEKTPOHHBIX IMMOXKAapPHBIX U3BelaTeNen:
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ric BpeMs Npuxoja (pPOHTA MPOIAYKTOB TOPEHUS [y, ONPEAENACTCS TIO
hopmyie:
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rme L — MaKkcHMalnbHOe [OIyCTHMOE PpacCTOsHHE MEeXIy MOoXapHbIMH
M3BelaTesAIME (IPUHAMAETCS B COOTBETCTBUM ¢ HOPMAaTHUBHBIMHU JOKYMEHTaMH),
M;

H — BeICOTa MOMEILEHNS, M;

A=—2 _ _ pasmepHBIii KoMILieke, MY/ (kIDk-c?);

crolo Py

T, — HauaIBHAs TeMIIepaTypa Bo3AyXa B momemenun, K;

Thop — IOPOrOBOE 3HAYECHNE TEMIIEPATYPEI, K;

oL — pasMepHEI# koahpuIment, (kBT/cP).

I[lapameTpsl ¢ ¥ p Al Haubonee THIMYHBIX CLEHAPUEB IOXapa AMEIOT

3HauYCHHUA:
PIRIS: BepTHKaJIBHOﬁ J5R18%8 I‘OpHBOHT&J’IBHOﬁ IIOBEPXHOCTH TI'OpE€HHA B BHAC

IpAMOYTOJBHUKA, OJHA W3 CTOPOH KOTOPOTO YBETHIHMBAETCH B IBYX
HalIpaBJIeHIIX 33 CYET PaclpOCTPaHCHUS IUIaMCHH (nuHeitHOE pacIpOCTPaHEHUE
IUIaMEHM):

a=y,, 2vbQ, p=1,

rae b — NepHeHAUKYISPHBIA K HANPaBICHHIO JBHKECHUS IUIAMCHH pasMep
30HEI TOPEHHUS, M.

JUIs KpyTOBOTO PaclpoCTpaHEeHHMs MoXapa:

a=y,, w'Q, p=2.

4.TIpy WCTONB30BAHMM H3BELIATeNIed IUIAMEHA BpeMA  JNOCTIDKCHMA
IOpPOrOBOTO 3HAUEHHS JIOMyCKaeTCs MPUHUMATh PaBHEIM 30c.

5. TloporoBbie 3Ha4Ye€HUS IApaMETPOB, BO3/ICHCTBYIOIIUX Ha TOXapHBIC
u3BelaTeNy, CclelyeT IpUHMMaTb B COOTBETCTBHM € TEXHUUECKOH
HoKyMeHTauyeil. IIpy OTCYTCTBHH JaHHBIX NOPOTOBBIC 3HAUCHIHA JIOITyCKaeTCs
NPUHAMATh PAaBHBIMHU:

IJISi TOYEYHBIX JBIMOBBIX ONTHKO-3JIEKTPOHHBIX TOXKapHAIX p3Belarene:

ONITHYECKAs INIOTHOCTD Hnop= 0,2 J16/M = 0,023 Hn/wm;




3

Ul MAKCHMAJIBHBIX TEITOBBIX IOXApHBIX M3BeraTeneii: reMneparypa Trop
NPUHUMAETCS. B COOTBETCTBHH C TPeOOBaHWSAMH HOPMAaTHBHBIX JIOKYMEHTOB B
3aBHCHUMOCTH OT Kjacca IoXapHoro u3Bemarens. IIpy OTCYTCTBHH MaHHBIX O
KIacce  TOXAPHOrO  HM3BemlaTeNlsl  NPUHMMAETCs  DAaBHOM  3HA4YEHHIO,
TNPEBHIIAMOINEMY MaKCHUMaIbHO BO3MOXHYIO B TEYeHHE roia TeMIepaTypy B
nomenennu Ha 20°C;

g aubQepeHIHaIbHbIX TEIUIOBBIX MOXKApPHBIX H3BEIlATeNlel: CKOPOCTh
u3MeHeHus Temmnepatypsl 10 °C/MuH;

U MaKCUMATbHO-IH(p(PEPEHIMATBHBIX TETUIOBBIX MOXKAPHBIX H3BeINaTeNeH
BpeMsl JOCTHIKEHHs TIOPOTOBOTO 3HAYEHHUs ONPEHENSIETCS 10 [IEPBOMY U3 BPEMEH
IUIs. MAaKCUMAIBHOIO U TuddepeHInanbsHOro U3BEmaTe1s,

IUIS. TBIMOBBIX aCIUPAI[HOHHBIX [TOXKapHBIX H3BEILATEIIEH:

Knacca A pnop= 0,035 J16/m;

knacca B pnop= 0,088 J16/M;

xiacca C ppop= 0,2 J16/M= 0,023 H/m;

IUTS M3BelIarese razosbix 1Mo kounenTpauuy CO: o0beMHas KOHIEHTPaLs
CO 100 ppm;

Wi cpHHKIepHBIX AVTI, BEITOMHAOMHMX (QYHKIMIO CHCTEMBI MOXapHOH
CUTHAJIM3AIMH: IPUHUMAETCS PaBHOH 3HAYECHHIO, NPEBBILIAIOINEMY MaKCHMAJIBHO
BO3MOXHYIO B TeYeHHE rojia TeMiepaTypy B nomemenuu Ha 30°C.

IIpi MCTIONB30BAaHAM JIMHEHHBIX NBIMOBEIX TOXKApHBIX H3BellaTeNeH,
PACIONIOKEHNE KOTOPBIX H3BECTHO (HAa OCHOBAHWM IPOCKTHBIX JAHHBIX WM
(aKTHYeCKOro PpacIloJIOKEHHs), MOIYCKAeTCs IPOBOAUTH HHTErPHPOBAHMC
OIITHYECKOM IIOTHOCTH AbIMa BAOJIb IIyTH JIyda U ONPEAENIATh BpeMs JOCTHKCHHS
OPOrOBOTO 3HAYEHHS TIYTeM CPaBHEHHUS C IIOPOToBbIM 3HadeHueM 5,2 JI6.

IIpy OTCYTCTBMH AQHHBIX O THIIE IIOXKapHBIX M3BeIaTeled pacyeT CleayeT
IIPOBOIUTL HKCXOAS W3 O0OpYNOBAaHMs IIOMELICHHS TOYCYHBIMH JHIMOBBIMU
OTITHKO-3JIEKTPOHHBIX TIOKAPHBIX M3BELATEISIMY, 32 HCKIFOYEHHEM ITOMCIIeHHI,
KOTOpble B COOTBETCTBHH C YCJIOBHSIMM OKCIUTyaTallHd HE MOTYT OBITh HMH
060pyI0BaHbl (aBTOCTOSHKH, KyXHH M TaK jaiuee). B mociennem ciyyae pacHer
clieflyeT IIPOBOMTH JUIsi MAKCHMAJIBHBIX TEIUIOBEIX M3Belatele. [Ipu aToM, ecnu
BIIOC/IECTBUN NPEyCMATPUBAIOTCS HHbIE THITHI OXKAPHBIX M3BeIlaTeNeH, pacier
ClieyeT MPOBECTH MOBTOPHO.

6. BpeMs 3a/IepXKH, CBS3aHHOE C HHEPIHOHHOCTBIO CHCTEMbI OOHAPYXEHHS

obu
ImoXxapa 4 unepy » JOITyCKa€TCA MMPUHHUMATh paBHBIM 20 c.

[Ipu MCMONB30BaHUM JBIMOBBIX ACTIHPALHOHHBIX u3BelaTeNell K BpeMeH!
3aJIepXKKH ClieyeT No0aBisaTh BpeMs TPaHCHOPTHPOBAHMS npoObl BO3AyXa OT
MaKCHMaJbHO yIJIEHHOro OT 0i0Ka 06paGOTKH ABIMOBCACBHIBAIOLIETO OTBEPCTHA
0 TEeXHHYECKHX CpelcTB oOHapyxeHus asiMa. [Ipu OTCYTCTBHM HHPOpMaLHH
yKa3aHHOe BpeMs JIOIyCKaeTCs IPUHUMATh PaBHbIM:

1S u3Bemarenei kiacca A — 60 c;

s m3Bemarenei kiaacca B —90 c;

it u3Bemarener kiacca C — 120 c.




7.B ciydae McHoONb30BaHus CIpHUHKIepHOH AVII B KauecTBE CHCTEMBL

- 06H
MMOKapHOH CUTHaJIU3alluH ! unepy AOITYCKACTCA IIPpUHUMATh paBHBIM 180 c.

[Ipy HaIMYMM [JaHHBIX O KOd(QGHIMEHTe TEIUIOBOH WHEPIMOHHOCTH
opocuteneil cnpuHkiepHoi AVIIT, pacronoXeHHe KOTOPBIX H3BECTHO (Ha
OCHOBAHHH TPOEKTHBIX NAHHBIX MM GaKTHYECKOTO PacTONOKEHHUS), IOMyCKaeTCs

obH
onpeneiaTh tuuepu nyréM pacdetra BPEMECHH nporpesa TCpMO‘I}’BCTBI/ITeJIBHOI‘O

3NEeMeHTa HO TEMIEpaTyphl, COOTBETCIBYIOIIEHM IOpory cpaGarsiBaHHs C
HCIIOJIH30BAaHUEM YPAaBHEHHUS!

ar, M _r,
d K,

rae T, — TEMIIEpaTypa TepMOUyBCTBUTENBHOTO d1eMeHTa, K;

U — CKOPOCTb ra30Boi cpelsl, M/C;.

K, — k03¢ GULIHEHT HHEPLUUOHHOCTH;

t — Bpem4, C.

8. Bpems cpaGatsiBanus cipuakinepHoi AYII cnenyeT npuHUMaTh paBHbIM

_ AVIT | AVIOT AVIIT obn
oyt = tnop + Lunepy + sadepoc Ilpu 3TOM ¢, TPHHMMATb PABHBEIM Lunepy -

BpeMs 3aiepXKKH [OJA4H OTHETYIUAIEro COCTaBa ONPENCIACTCS alrOpuTMOM
pabotsr AVIL




