MHUHHUCTEPCTBO POCCHﬁCKQﬁ ®EJIEPAIIMH IO JIEJAM I'PAXKIAHCKOM
OBOPOHBI, YPE3BBIYAMHBIM CUTYALUAM U TUKBUJALINA
HOCJIEACTBUU CTUXUUHBIX BEACTBUU

ITPUKA3
ot 14 Hos10ps1 2022 1. Ne1140

OBb YTBEP KJAEHUU METOJUKHU
OINIPEAEJIEHUSA PACYETHBIX BEJIMYUH ITIOKAPHOI'O PUCKA B 3IAHUSAX,
COOPYXKEHUAX U ITOKAPHBIX OTCEKAX PA3JIMYHbBIX KJIACCOB
®YHKIMOHAJIBHOM IMMOKAPHOM OITACHOCTH

B coorBerctBuu myHktoM 3 IlpaBun mnpoBeneHuss pacy€éroB IO OLIEHKE I0XKapHOTO PHCKa,
yTBEpKAEHHBIX MTocTaHoBieHueM [IpaBurenscTBa Poccuiickoit ®enepanun ot 22 urons 2020 r. Ne 1084
<1>, npuka3bIBalo:

<1> CoOpanue 3akoHoaTenbcTBa Poccuiickoit ®denepammu, 2020, Ne 30, ct. 4940.

1. YTBepauts u BBecTH B aeiictBue ¢ 1 ceHtaOps 2023 r. mpuiaraeMyr METOIUKY ONpeiesieHus
pPacyETHBIX BEIMYMH IOXAPHOTO PUCKA B 3/IaHUSIX, COOPYKECHHSIX M TOXKAPHBIX OTCEKaX pPa3IuYHBIX
KJIACCOB (DYHKIIMOHAIBHOM MOXapHOI ONMaCHOCTH.

2. Illpuznate yrparusmmmu cuity npukassl MUC Poceun ¢ 1 centsaopst 2023 r.:

ot 30 utona 2009 r. Ne 382 "OO yTBepKIE€HUU METOJUKU OINpEAENeHUS PacCYETHBIX BETUYHUH
MIO’KapHOTO0 pHUCKAa B 3JaHMSIX, COOPYXEHUSX M CTPOCHMSIX pa3IMYHBbIX KJIaccoB (YHKIMOHAIbHOU
nokapHoi omacHoctu" (3aperucTpupoBad MunuctepcTBoM roctuiinu Poceuniickoit denepaunu 6 aBrycra
2009 r., peructpaunoHHbiii Ne 14486);

ot 12 nexabps 2011 r. Ne 749 "O BHeceHUM M3MEHEHUIl B METOJIUKY ONpeAETeHUs PacUETHBIX
BEJIMYMH TMOKapHOIO pHCKAa B 3JaHUSX, COOPYKEHUSAX M CTPOEHHUSAX pa3IMYHBIX KJIACcCOB
(GYHKIMOHATIBLHOM MOXKAPHOM ONMACHOCTH, yTBepkAEHHYI0 npukazoM MYC Poccun ot 30.06.2009 Ne 382"
(3apeructpupoBan  MwunHucTepcTBoM octuiuu Poccmiickoit ®denepanmu 30 gexabps 2011 1.,
peructpanoHHbsiit Ne 22871);

ot 2 nexadps 2015 r. Ne 632 "O BHecenun usmenenuit B npukaz MUC Poccun ot 30.06.2009 Ne
382" (3apeructpupoBan MunucTtepctBoM toctuiun Poccuiickoit ®depepanun 30 npekabps 2015 r.,
peructpanronubiii Ne 40386).

Munuctp
A.B.KYPEHKOB



YTBepKaeHO
npukazomM MUC Poccun
or 14.11.2022 N 1140

METOJIUKA
OIIPEJEJEHUS PACYETHBIX BEJITMYUH ITOKAPHOI'O PUCKA B 3JAHUSIX,
COOPYKEHHUSIX U TOKAPHBIX OTCEKAX PA3JIMYHBIX KJIACCOB
®YHKIIMOHAJBHOMN MOKAPHOM OITACHOCTH

1. O0ue moJ10KeHNA

1. Meroauka omnpeAeseHus pacueTHBIX BEIMYUH IMOXXAPHOTO PHCKA B 3AHUAX, COOPYKEHUSIX U
MOKapHBIX OTCEKaX Pa3MYHBIX KJIACCOB (DYHKIIMOHAJIHHOW MOXApHOH omacHOCTH (Aanee - Meroauka)
YCTaHABJIMBACT MOPSAOK OMPEIESICHHs] PACYETHBIX BEIMYMH MOXKAPHOTO PUCKA B 3AAHUSAX, COOPYKECHHIX
U TOXApPHBIX OTCEKax (Jajee - 3/laHue) KiaccoB (DyHKIMOHANBHOM mokapHOW omacHoctu D1 - D4,
kimacca @5 - B 4YACTH CTOSHOK JIETKOBBIX aBTOMOOWJCH (B TOM YHCJIE OTICIBHO CTosIuX) Oe3
TEXHUUYECKOr0 OOCITY>KMBaHHSA M PEMOHTa, a TaKXkKe MOMEUICHHH Kjacca (yHKIIMOHAIHHOU IMOKApHOM
ornacHocT D5 (3a UCKIIOYEHHEM IOMEIIEHUNH KaTeropuit A m b mo B3pbIBOmoXapHOl U MOXKapHOU
OIACHOCTH ), BXOJSIIUX B COCTaB 3[JaHUI K1accoB GyHKIIMOHATBHON MOKapHO# onacHocTu @1 - O4.

Kiacc QpyHKIIMOHAIBHON TOXApHOH OMACHOCTH 3[aHUi ONpPEeNSieTCS B COOTBETCTBUU CO CTaTheH
32 ®enepanbHoro 3akoHa oT 22 wuronst 2008 r. N 123-d3 "TexHuueckuil periaMmeHT o TpeOOBaHUSIX
noxapHoi 6e3onacHoctu" <1> (nanee - GenepanpHpiii 3akoH N 123-D3).

<1> Cobpanue 3akoHonarenscTBa Poccuiickoit eneparuu, 2008, N 30, cr. 3579; 2022, N 29, cr.
5243.

2. OnpezneneHue pacyeTHBIX BEIUYMH IT0KAPHOTO PUCKA MOYKET OCYIIECTBIATHCSA JUISI OTIAEJBHBIX
4acTel 3JaHUi ITPU OJJTHOBPEMEHHOM BBINOJHEHUN CIEAYIOMNX YCIOBUM:

4acTb 3JaHUSA BBIAEIEHA [JIyXMMH IIPOTHUBOIOXKAPHBIMUA IIPETpajaMd B COOTBETCTBUU C
TpeOOBaHUSAMU HOPMATUBHBIX JTOKYMEHTOB I10 MOKapHOHM 0€30MacHOCTH;

MYTH HBaKyalluu U3 yKa3aHHOHN 4acTH 3/1aHUsl 000COOJIEHbI OT MyTeH 3BaKyalluu U3 APYIUX dacTeil
3/1aHus (He UMEIOT OOIIMX YYaCTKOB).

3. Onpeznenenrie pacyeTHBIX BETMYMH MOKAPHOTO PUCKA OCYIIECTBISETCS HA OCHOBaHUU:
a) aHaJM3a MOYKapHOM OMAaCHOCTHU 3/IaHUM;

0) ompeneneHuss 4YaCTOThl BO3ZHHUKHOBEHHUS TMOXapa (4acTOThl peaju3aliy I0KapOoOIacHBIX
CUTyalun);

B) MOCTPOCHUMA TMOJIEH OIMaCHBIX (1)aKTOpOB noxapa Ijid pas3jiIn4HbIX CHCHAPHUCB CT'0 pa3BUTUA;

I') OLEHKU IOCIEJCTBUI BO3ACMCTBUS OMAcHBIX (aKTOPOB IMOXKapa Ha JIIOAEH Ui pazIudHbIX
CLIEHAPHUEB €r0 Pa3BUTHS;

1) yueTa cocTaBa CUCTEMbI 00eCIIeUeHHUs MT0KapHOW 0€30MacHOCTH 31aHUH.



4. OmnpeneneHue pacyeTHOM BEJIMYMHBI  TMOXAPHOIO pPHUCKA 3aKIIOYaeTCs B pacyeTe
WHJMBUIYAJIbHOTO MOXKApHOTO PUCKA IS JIIOJEH, HAXOAAIIUXCSA B 3AaHUU. YUCIEHHBIM BBIpAKECHUEM
MHUBUAYAIBHOTO [T0KAPHOTO PUCKA SIBJISIETCS YacTOTa BO3JICHCTBUS ONacHbIX (haKTOPOB IoXkapa (zajnee
- O®II) na uenopeka, Haxonsamerocs B 31aHud. OO®II, yuuThiBaeMble NpHU MPOBEIACHUU pacuera,
npuBeAceHbI B ipuioxxkeHun N 1 k Metoauke.

5. Yacrora BozzeiictBuss O®Il onpenensiercs mjis MOXKAPOOIMACHOM CUTyalluu, KOTOpas
XapaKkTepu3yeTcs HauOOoJbIIeH OMAaCHOCTBIO IS )KU3HU U 3/10POBbSI JIIOJICH, HAXOIAIINXCS B 3[JaHUH.

6. OnpezneneHue pacueTHHIX BEJIMYUH [T0KAPHOTO PUCKA MOKET IPOBOJUTHCS ISl TOATBEPKICHUS
YCIIOBHSI COOTBETCTBMSI OOBEKTa 3allUThl TPEOOBAHUAM IOXApHOW O€30MaCHOCTH, MPEAYCMOTPEHHOIO
nyHKToM 2 yactu 1 ctateu 6 @enepanbHoro 3akona N 123-@3 <2>, npu HEBBITOJHEHUH TPeOOBAHUM
HOPMATHUBHBIX JOKYMEHTOB I10 IOXapHOW O€30MacHOCTH, YYMThIBAEMbIX METOOUKOW, a Takxke s
NOATBEPXACHUS 3(PPEKTUBHOCTH MEpPONPUATHA, pa3paboTaHHBIX (pa3pabaThIBaeMBIX) B paMKax
CHELUANbHBIX TEXHUYECKUX YCIOBUH WJIM KOMIUIEKCA HEOOXOAMMBIX HWH)KEHEPHO-TEXHUYECKUX U
OpPraHMU3alMOHHBIX MEPONPUATUI IO 00ECIIEUEHUIO MTOKAPHOI 0€3011aCHOCTH.

<2>, <3> Cobpanue 3akoHOomaTenbeTBa Poccuiickoit denepanuu, 2008, N 30, cr. 3579; 2022, N 29,
CT. 5243.

7. Hnsa ueneit MeTOIMKM UCHOJIB3YIOTCS OCHOBHBIE IOHSTHS, YCTAHOBJIEHHBbIE CTaTbell 2
®enepanbHoro 3akoHa N 123-03 <3>.

II. OcHOBHBIE pacyeTHbIE 3AaBUCHUMOCTH

8. InnuBHU1yanbHBIN OXKapHBIA PUCK OTBEYAET TPpeOyeMOMYy, €CIIu:

R < RHOpM’ (1)

r7ie Ruopw - HOPMaTHBHOE 3HAYEHNE MHAMBHAYAILHOTO MOKAPHOTO PUCKA, Ruopw = 100 rox?;
R - pacueTHas BenmuunHa MHIUBUAYAIHHOTO OXKAPHOTO PUCKA.

9. NnauBuayanbHbIM MOXKAPHBIA PHUCK OIpeneiseTcs Kak MaKCUMallbHO€ 3HAau€HHE IO0YKapHOIo
pHUCKa U3 BCEX PACCMOTPEHHBIX B pacyeTe CLICHAPUEB MOXKapa:

R=max {Ry, ..., Ri, ..., Rk}, (2)

rae Ri - pacueTHas BeU4MHA WHAWBUIYAILHOTO MTOXXAPHOTO PHCKA MPHU PEAU3alUU 1-TO ClIeHApUS
noxapa;

K - konn4ecTBO CIICHApHUECB, pACCMOTPCHHBIX ITPU PACUCTC BCIIMYNUHBI ITOXKAPHOI'O pUCKA.

10. Cuenapuii moxapa rnpeactapisieT co00i BapuaHT pa3BUTHUS M0XKapa C yYETOM MPUHATOTO MecTa
BO3HUKHOBEHHUS M Xapakrepa ero paszButus. CreHapHii moskapa onpenensercss Ha OCHOBE JaHHBIX 00
00BEMHO-TUTAHUPOBOYHBIX PEHICHUSIX, O Pa3MEIIEHNU TOpIoYel Harpy3Ku U JIto/ied B 3JaHUH.

IIpu pacuere paccMaTpHBAarOTCS CLEHApUM I0OXapa, NPU KOTOPBIX PEATU3YIOTCS HaUXYHIINE
ycioBus Ui o0OecriedeHHs 0e30MacHOCTH JroAel. B kauecTBe CleHApHEeB ¢ HAUXYIIIMMU YCIOBUSAMHU



Mo)kapa paccMaTpUBAaIOTCS CLEHApHUM, XapaKTepu3yemble HauOosiee 3aTpPYAHEHHBIMH YCIOBHUSIMHU
IBaKyaIluu Jitoiei 1 (1in) HauboJsee BRICOKOM quHamMuKkou Hapactanus O®IL.

11. Ecnu pacueT BeTWYMHBI MOXKApHOIO PHUCKA MPOBOIUTCS MAJsi TMOATBEPKACHUS YCIOBUA
COOTBETCTBHS 00BEKTA 3alIUTH TPEOOBAHUSAM MOKAPHOH 0€30MaCHOCTH, MPETYCMOTPEHHOTO MTyHKTOM 2
gactu 1 ctateu 6 @exnepanpHoro 3akoHa N 123-D3, npu HEBBINOJHEHUH TPEOOBAaHWUN HOPMATHUBHBIX
JIOKYMEHTOB II0 IOKapHOW O€30I1aCHOCTH, YYHUTHIBAEMbIX METOIUKOH, paccMaTpUBAIOTCS CLIEHAPUU
Mo’Kapa, YUUTHIBAIOLINE BIMSHUE TPeOOBaHUN HOPMATUBHBIX JTOKYMEHTOB IO MOXapHOI 0e30MmacHOCTH
KOTOpPBIE HE BBIMOJHAIOTCS, B TOM YMCII€ CLIEHAPUU T0Kapa B COOTBETCTBYIOIINX MMOMEIICHHUSX U YacTAX
3/1aHUM.

12. Ecnu pacdeT BEIMYUHBI MOKAPHOTO PUCKA MPOBOIUTCS ISl MOATBEPKICHHS 3PPEKTUBHOCTH
MEpPOIPUATHI, pa3paboTaHHBIX (pa3pabaTbIBaeMbIX) B paMKaX CHEIHATbHBIX TEXHUYECKUX YCIOBHM MM
KOMILIEKCA HEOOXOJUMBIX WH)XCHEPHO-TEXHWYECKMX M  OpPTaHM3alUOHHBIX  MEPONpPUATHH 10
o0ecreueHno TMOKapHOW Oe30MacHOCTH, pAcCMAaTPUBAIOTCSA CIEHApUU TOXKapa, MpPH KOTOPBIX
YUUTBIBAIOTCS TapaMeTpPbl U XapaKTEPUCTUKHU 3/1aHUH, CBSI3aHHBIE C YKa3aHHBIMU MEPOIPUSITUSIMH.

13. KpOMe BBIIICYKA3aHHBIX CLHCHAPHUEB B 3aBUCUMOCTH OT 0COOEHHOCTEH 3daHus MOr'yT
AOIOJHHUTECIBHO pacCMaTprUBATLCA CUCHAPUH I1OXKapa:

B IIOMCHICHUAX, XaPAKTCPUIYIOIIUXCA ITPUCYTCTBUECM HauOOJIBIIEr0 KOJIMIECTBA J'II-O,Z[GIZ;

B CHCTEMax [IOMEIIEHWH, B KOTOpbIX Wu3-3a pacnpoctpaHeHuss O®II Bo3moxkHO ObIcTpoOE
OJI0KMpOBaHUE MyTeH 3BaKyallMu (KOPUAOPOB, 3BAKyallMOHHBIX BBIXOAOB M Tak janee). [Ipu sTom ouar
[0’kapa, Kak IpaBuiio, BEIOMpaeTcs B HOMEUIEHUH MaJloro o0bema BOJIM3H OT OJIHOTO U3 3BAKYyallMOHHbIX
BBIXOJIOB JHOO B TMOMEIIEHUH C OOJBIIUM KOJIMYECTBOM TOprOYEN Harpys3Kd, XapakTepU3yrollencs
BBICOKOM CKOPOCTBIO PACIIPOCTPAHEHUS TUIAMEHH;

COIIPOBOKAAOMIUECCA PpACIIPOCTPAHCHUCM ODII qepes3 OOBIUHBIC JICCTHUYHbBIC KJICTKU,
B IIOMEIICHUSIX U CUCTEMaX ITOMEIICHHI ATPUYMHOTI'O THUIIA,

B CHUCTEMax HOMeIlIeHI/II\/'I, B KOTOPBIX H3-3a HGHOCTaTOqHOﬁ HpOHYCKHOﬁ CITOCOOHOCTH HYTeﬁ
9BaKyallui BO3MOXHO BO3HUKHOBCHHUC MMPOAOJIKUTCIIBHBIX CKOILICHHI JJIOACKUX ITOTOKOB.

B ciydasx, korja NepedyrcICHHbBIC TUIBI CIIEHAPUEB HE OTPAXKAIOT BCEX OCOOCHHOCTEW 3IaHWs,
BO3MOXKHO PACCMOTPEHHUE UHBIX CIICHAPUEB MOXKapa.

B nomeniennu, nmeromeM fBa 1 6oJiee 3BaKyallMOHHBIX BBIX0JIa, OYar MoXkapa cielyeT pa3MeaTh
BOJIM3U BBIXO/A, HMMEIOLIEro HaumOOJBIIYI0 MPOMYCKHYI0 cHocoOHOCTh. Ilpu 3TOM maHHBIN BBIXOA
cuuTaercss OJOKMPOBAHHBIM C MEPBBIX CEKYHJ IMOKapa M IPH ONPEAEICHUU PACUETHOIO BpPEMEHH
ABaKyallMl HE YUUTHIBAETCS.

B momerieHnuu ¢ OJHUM 3BaKyallMOHHBIM BBIXOJOM BpeMsi OJOKMPOBAaHUS BBIXOJa OIMPEICIIACTCS
pacderom.

Cuenapuu noxkapa, He peajiuzyeMble IpU HOPMAJIILHOM pPEXHUME IKCIUTyaTalluy 37aHus (TepaKThl,
MOJIKOTH, XpaHEHUe roprodyeil Harpys3Kku, He NMpeayCMOTPEHHOW Ha3HAu€HHEM 3/JaHUs M Tak Jajee), He
paccMaTpuBaroOTCs.

OnpeneHeHHe pacquHoﬁ BCJIIMYMHBI IMOXAPHOI'0 pHUCKAa MOXKCET BBIIIOJIHATHCA JIA OTACIBbHBIX
MOXKapHbBIX OTCCKOB, a4 TAKXKC JISI OTACIIBbHBIX qacTeu 3AaHus B COOTBETCTBUH C ITYHKTOM 2 MCTO,[[I/IKI/I



MIPU YCJIOBHUHM, YTO MYyTH BaKyallMM U3 YKa3aHHBIX MOKAPHBIX OTCEKOB (YacTel 3aaHus) 000CO0ICHBI OT
myTel 9BaKkyally U3 APYTrUX MOXKAPHBIX OTCEKOB (YacTel 3aJaHus), TO €CTh HE MMEIOT OOIIUX YUacCTKOB.

14. PacuerHas BenudmHA HMHAUBUAYAJIBHOTO IIOKAPHOI'O PHCKaA IIPpHU pcain3alnu 1-TO COcCHapus
moxxapa OomnpeacirsiCTCd Kak MaKCUMAaJIbHOC 3HAYCHUC ITOKAPHOTO PUCKA U3 MOJYUCHHBIX JJISI BCCX I'PYIII
OBAKYHPYEMOI'0O KOHTHUHI'CHTA:

Ri = max {Ri1, ..., Rij, ..., Rim}, (3)

rae Rij - pacueTHas BenMYMHA WHAMBHAYAJIBHOTO TIOXKApPHOTO pHCKA JJs j-H  TPYIIIbI
HBAKyHPYEMOTro KOHTUHTEHTA NP peaTU3alliy 1-TO ClIeHapHUs 0XkKapa;

M - KOJIMYECTBO TPYIIT dBAKYUPYEMOTO KOHTHHTEHTA, PACCMOTPEHHBIX IPU pacyeTe i-ro CIeHApUs
noxapa. Koau4ecTBo M THUIIBI YKa3aHHBIX TPYII ONPEIESIOTCS B COOTBETCTBUM C MpuiioxkenueMm N 2 k
Mertonuke.

15. PacuerHass BelMYMHA WHIMBHIYaJIBHOTO IOXAPHOTO PHCKA UL j-W TPYMIBI 3BaKyHPYEMOTO
KOHTHHI€HTA [TPU Pean3alliy i-ro CIeHapHs IoXKapa pacCUuThIBaeTCs 1o Gopmyie:

Rij = Qu,i * (1 - Kani) * Pup,i - (1 - Psij) -
(1 - Kua), (@)

rae Qui - YacToTa BO3HUKHOBEHUS TOKapa B 3/IaHUHM B TEUYEHHME T0OJla, KOTOpas ONpeaesieTcs Ha
OCHOBAaHUU CTAaTUCTUYECKUX TAHHBIX, MPUBEACHHBIX B mpuioxeHuu N 3 k Meroguke. [Ipu orcyrctBun
CTAaTHCTUYCCKOW WH(OpMAIMK, a TaKKe B CIy4asX, KOIJIa OTHECCHHE 3IaHHS K OJHOMY W3
TIepEUNCIIEHHBIX TUIIOB He ABIIAETCS OYeBHIHBIM, JIOMyCKaeTcs NpuHUMATh Qui = 4 - 1072

Kan,i - K03 UIMEHT, YIUTHIBAIOIIMI COOTBETCTBHE YCTAHOBOK aBTOMATHYECKOTO MOKAPOTYIICHUS
(manmee - AVII) TpeGoBaHMSIM HOPMAaTHBHBIX JOKYMEHTOB IO IOKapHOH O€30MacHOCTH. 3HaveHHE
napamerpa Kani npuHumaercss paBHbIM Kani = 0,9, eciu BBINONHSETCS XOTA Obl OJHO U3 CIEAYIOLIMX
YCIIOBHIA:

3naHue obopynoBaHo cucremod AVIL, cooTBeTcTByromelH TpeOOBAHHUAM HOPMATHUBHBIX
JOKYMEHTOB I10 M0>KapHOI 0€30MacHOCTH;

o0opynoBanue 3aanusa cucreMoil AVII He TtpeOyercs B COOTBETCTBUM C TpeOOBaHUAMU
HOPMAaTHBHBIX JIOKYMEHTOB IO MOKapHOM 6€30MacHOCTH;

3(1)(1)€KTI/IBHOCTI> CHUCTCMBI nonTBepm):[eHa B COOTBCETCTBHUU C yCJ'IOBI/IeM COOTBCTCTBUA 3IAaHUA
TpeOOBaHUSAM MOXKAPHOU 0€30MaCHOCTH, MPETyCMOTPEHHBIM MYHKTOM 5 yacTH 1 crathu 6 denepanbHOro
3akoHa N 123-P3 <4>.

<4> CoOpanue 3akoHonatenbcTBa Poccniickoit deneparuu, 2008, N 30, ct. 3579; 2022, N 29, crt.
5243.

B ocranpHbIx cinydasx Kani IpUHEMAaeTCs paBHOU HYIIIO;

Pup,i - BEpOSATHOCTb MPUCYTCTBUS 3BAKyHPYEMOI'0 KOHTUHIEHTA B 3/1aHUU (paccMaTpUBaeMON 4acTu
3/1aHUSA);



P.,ij - BEpOSITHOCTh 3BaKyalllH JItOJIeH j-i TPYIIIbI 3BaKyUPyEeMOIro KOHTUHTE€HTa B 00IEM MOTOKE
IBAKYUPYIONIUXCS MIPH PEATU3AINH 1-TO CIIEHApHUs M0KaPa,

Kisi - K03((UIUEHT, YYUTHIBAIOLIMI COOTBETCTBUE CHUCTEMbI IPOTUBONOXKAPHOM 3allUThI,
HaNpaBICHHOW Ha obecreueHue O€30MacHOW HSBaKyallMd JIOACH Tpu TOoXape, TpeOOBaHUSAM
HOPMAaTHBHBIX IOKyMEHTOB IO OKapHOU O€30I1aCHOCTH.

16. BeposTHOCTh MPHUCYTCTBHUS 3BAKYUPYEMOT'O KOHTHHICHTA B 3[JaHUU (paccMaTpHUBaeMoOil 4acTu
3J1aHMs1) ONIPENIeNIAETCs U3 COOTHOUICHUS:

.= . , (5
p,i 2 4 ( )

rac tnp’i - BpEeMs NPUCYTCTBUS 3BAKYHUPYCMOI'O KOHTUHI'CHTA B YaCTH 3/1aHUA, paCCManHBaCMOﬁ B i-
M CIHOCHApPHHU IOXKapa B 4acax B TCUCHUC CYTOK.

17. BepositHOCTB 3Bakyaluu onei P, paccunTsiBatot o gpopmyse:

,0999 08 - touy ~ by t <0,8-t <t -+t t <6
, ' y CCIIH L, 5 5 oni > lpii T b Ml = O MHUH
HD,L,j
i = 10,999, ecmt 1t <08t mt, ;; < 6MuH :
0,000, ecmu t,;; = 0,8 - t,; wmm t;; > 6 MuH

(6)

rae tpij - pacueTHOe BpeMs 3BaKyallMM JIOAEH j-il Tpymlmbl 3BaKyUPYeMOIO KOHTHMHIEHTa IpH
pean3anui 1-ro clieHapus noxkapa, MuH;

toni - BpeMs OT Hauaja Io)kapa 10 OJIOKMPOBAaHMs 53BAaKyallMOHHBIX IyTeH B pe3yibTaTe
pacnpoctpaHeHuss Ha Hux O®II, umeromux NpeaesnbHO AOMYCTHMbIE Ui JItOJed 3HaueHUus (Bpems
OJIOKMPOBAHHUS MyTeH IBAKyalluu), IPU pealn3alnu i-ro cleHapus Moxxkapa, MHUH;

texij - BpeMs CYLIECTBOBAHMSI CKOIUJICHMH JIOJei Ha ydacTKax MyTH (IUIOTHOCTB JIFOJICKOTO MOTOKA
Ha MyTAX SBAKyalluH TIpeBbImaeT 3Hauenue 0,5 M%/M?) Mpu OmNpeleneHMH BepOSTHOCTH SBAKyallUH j-if
IPyNIbl 3BaKyHPYEMOro KOHTUHI€HTa IIPU peasiM3allii 1-TO ClieHapus 0Kapa, MUH;

tin,ij - BpeMsl Hayajia 3BaKyalliM j-i TPYIIIBl ABAKyMPYEMOro KOHTHHI€HTa (MHTEpBaJ BPEMEHH OT
BO3HHMKHOBEHHUS TOXKapa J0 Hauyaja »BaKyallMH JIOJeil) mpu peaau3aluu 1-ro CleHapus Mokapa, MUH.

OHpCHCHHCTCH B COOTBCTCTBUHU C ITPUITOKCHUCM N4k MCTOI{I/IKC;

tp,ij - pacdeTHOE BpeMsl 3BaKyallu j-i rpyNIbl 3BaKyHPYeMOro KOHTUHIeHTa, MUH. Onpenensiercs B
COOTBETCTBUHU ¢ ITpuioxkeHueM N 5 k Meroauke;

tex,i - BpeMs CyILIECTBOBAHUS CKOTUICHUH JII0/Iel HA y4acTKaX MyTH (IJIOTHOCTH JIFOJICKOTO MOTOKA Ha
TyTAX DBAKYallMH MpeBbImaeT 3Hauenue 0,5 M%/M?), MUH.

BeposaTHOCTh ABaKyallid pacCUUTHIBACTCSA JJISI KAXKIOW U3 pacCcMaTpPUBAEMbIX TPYII JIFOJICH.



18. Ilpu pacuere P,;; mpou3BOAMTCS MOAEIMPOBAHUE 3BaKyalluM BCEX HAXOMSAIIMXCSA B 3AaHUU
moneit. [Ipu ToM OMH U3 MPEACTaBUTENEH -1 TPYIIIBI TOJDKEH OBITh pa3MeIlleH B Haubomee yaaleHHON
Touke. PacuerHoe BpeMs 3Bakyaluu tpij NPUHUMAETCS PaBHBIM pACUYETHOMY BPEMEHHU 3BAKYallMU
MOCTIETHETO MPEICTABUTENS j-i TPYIIIHI.

19. PacueTHOe BpeMs 3BaKyallUM JIOJEH tpij U3 MOMEIIEHUNA U 3JaHUM OIpEAeseTcsl HA OCHOBE
MOJICJIUPOBAHUS JIBMXKCHHS JIIOJIEH 10 BbIXOJA HapyxXKy (WM B 0O€30MacHyl0 30HY) B COOTBETCTBUU C
npuinoxkenueM N 5 k MeToauke OJTHUM U3 CJIEIYIOMNX CIIOCOOOB:

[0 YHOPOILICHHOM aHAJUTUYECKOM MOJEIM JBHKECHUS JIIOJACKOIO TOTOKA, IIPUBEICHHOM B
npunioxkenuu N 6 k Meroauke;

M0 MaTeMaTUYeCKOM MOJEIN WHIUBUIYATbHO-TIOTOYHOTO JIBIJKCHMSI JIIOACH U3  3JaHus,
NpuBeACHHOM B npuiioxkeHun N 7 k Meroauke;

M0 MMHUTALMOHHO-CTOXAaCTHYECKOM MOJENHN JIBUKEHHUS JIIOJCKAX TIOTOKOB, NPHUBEICHHOW B
npunioxkenuud N 8 k Metoauke.

IIpn ompenesleHHMH pPACUYETHOIO BPEMEHHU DBAKYallMW YYMUTBIBAKOTCS JAHHBIC, NPHUBEICHHBIC B
npwiokeHnn N 2 k MeTtonuke, B YaCTHOCTH IPHUHLHUIIBI COCTaBJICHMS PACUETHOW CXEMBbl 3BaKyalluu
JIO/ICH, MapaMeTphbl ABMDKEHUS JIOCH pa3iMyHBIX TPYNI MOOWMIBHOCTH, a TAaK)Ke 3HAYCHHS IUIONIA/CH
TOPU30HTAIBHBIX IIPOEKLIUI Pa3JINYHbIX KOHTUHI€HTOB JIFOACH.

20. Bpems OnokupoBaHUWS IyTe 53BaKyalUH teni ONPEHENSACTCS IyTeM pacdera BpPEMEHH
noctkenust OPII npeaenbHO JOMYCTUMBIX 3HAUEHUH Ha HBaKyallMOHHBIX MYTSIX B Pa3IMYHbIC MOMEHTHI
BpemeHu. [lopsok mpoBeneHUs pacueTa W OCHOBHBIE YpPAaBHEHHS MAaTEMaTHUYECKOW MOJENH st
OIpeJIeJIeHUs] BpEMEHU OJIOKMPOBaHUS IyTEeH 3BaKyallud OMACHBIMU (pakTOpaMu Mokapa MpHUBEIEHBI B
npuioxennu N 1 k Meronuke.

21. KoadpduuueHT, y4IUTHIBAIOIIMHA COOTBETCTBUE CHUCTEMbI IPOTHBOIIOKAPHOM  3aIMTHI,

HampaBJICHHOM Ha oOecriedyeHre Oe30macHOW »HBakyalud JIoJed MpH Moxkape, TpeOOBAHUIM
HOPMAaTHBHBIX IOKYMEHTOB IO MOKapHOM 6e3omacHocTH, Kn; paccunTbiBaercs o ¢popmyse:

Knsi=1- (1 - Kooui - Kcoyn,i) -
' (1 - KoGH,i ' KH}B,i), (7)

rae Kooui - KO3DQHUIMEHT, YYUTHIBAIOMIUNA COOTBETCTBUE CHUCTEMBI TMOXKAPHOW CUTHAIM3AIUU
TpeOOBaHUSM HOPMATHUBHBIX JOKYMEHTOB IO MMOKAPHOU 0€30MacHOCTH;

Kcoyn,i - K03 PUIMEHT, yYUTHIBAIOIINNA COOTBETCTBUE CUCTEMBI OMOBELIEHHUS JIOJEH O moxkape u
yIIpaBJIeHUs 9BaKyaluel Jitojieil, TpeO0BaHUSAM HOPMAaTHBHBIX JJOKYMEHTOB I10 M0XKapHOI 0€301MacHOCTH;

Kmgsi - KO3QQUIMEHT, Yy4YUTHIBAIOIIUNA COOTBETCTBUE CHCTEMbI IMPOTUBOJBIMHON 3aIUThI
TpeOOBaHUSAM HOPMATUBHBIX JOKYMEHTOB 110 MOXKAPHO 0€301MacHOCTH.

[Topsimok onenku mapameTpoB Kosw,i, Kcovn,i 1 Kz mpuBenen B rmase [V MeTtoaukwu.

I11. ITopsiiok mpoBeAeHHs pacyeTa BeJIUYMHbI HHAMBUAYAJIbHOIO
MOKAPHOI0 pUCKA

22. I[J'I}I MPOBCACHUA aHAIIN3a HO)K&pHOﬁ OIMACHOCTHU OCYHICCTBIISACTCA C60p JaHHBIX O 3JJaHHH,



KOTOPBIN BKJIIOYAET:
O6’beMHO-HJIaHI/IpOBO‘~IHBIe peliCHuA 1 (bYHKI_H/IOHaJIbHOC Ha3zHa4YCHUC HOMGH_IGHI/Iﬁ 3JaHus,
Tero(QU3NUeCcKue XapaKTePUCTUKHN OIPaXAal0IINX KOHCTPYKIIMIA;
BUJ, KOJIMYECTBO U PASMCIICHUC I'OPOYNX BCHICCTB U MAaTCPHUAJIOB;
KOJIMYECTBO U MECTa BEPOSITHOIO Pa3MeEIIeHUs JIOCH;

CHUCTEMBI TMOXApPHOW CUTHAIMU3ALMU M T0XKAPOTYIICHUS, TPOTUBOJIBIMHOM 3alllUThI, OMOBEIICHUS
JII0ZIEH O MOKape U YIPaBIICHUS ABAaKyalluen JIIoAeH.

23. Ha ocHOBaHMM NOJYYEHHBIX JAHHBIX IPOU3BOAMUTCS aHAJIU3 MOXKAPHOM OMACHOCTH 3[aHUs, IIPU
9TOM YYUTBIBACTCS:

BO3MOJXHasgd JUHAMHUKaA pa3BUTUSA I1OXKapa,
COCTaB U XapaKTEPUCTUKU CUCTEMbI IPOTUBOIIOKAPHON 3aIIUTHL;
BO3MOKHBIE TIOCJIEICTBUS BO3JICUCTBUA M10KApa HA JIFOJICH.

24, Jlna 1ONy4YeHHs MCXOIHBIX JIAHHBIX, HEOOXOAMMBIX [UId IPOBEJECHHUS PacyueToB,
IIPEAYCMOTPEHHBIX METOIMKOM, ClIenyeT UCIOIb30BaTh HOPMATUBHBIE JJOKYMEHTHI, IPOEKTHYIO U UHYIO
JOKYMEHTAIlMI0 3JaHus, a TaKKe HaydHble CTaTbU, MOHOrpaduu, CHPAaBOUYHUKU, METOJUYECKUE
peKOMEHJAlnN, YYeOHHKH, IOCOOMs, MaTepuaibl KOH(QEPEHIHA, IuCcCepTaliy, aBTopedepaTs
JMccepTaluii, OT4eThl O HAyYHO-HCCIEI0BATENbCKUX paboTax, OTYETHI 00 ONBITHO-KOHCTPYKTOPCKHX
paborax (marnee - CipaBOYHBIE HCTOYHUKH UH(OPMAIIHN).

25. YacroTa peanu3alMM IOXApPOOMACHBIX CUTYyallMi OINpPEAENsieTCs] 4acTOTOM BO3HUKHOBEHMS
roXkapa B 3[JaHMM B TEUYEHUE KajeHAapHOro roxaa. llopsaok ompeneneHus 4acTOThl BO3HHUKHOBEHUS
roxkapa B 37aHuu npusezieH B rnase [ Meroguku.

26. Jlng mocTpoeHusl oJIel onacHbIX (PaKTOPOB MokKapa MPOBOAMUTCS SKCIEPTHBINA BHIOOP CILIEHApuUs
WIM CICHApUEB IO0Xapa, MPU KOTOPBIX OXKUIAKOTCSA HAWXYAIINE IOCIEICTBUS Ul HAXOIAIIMXCS B
3/1aHUU JIIOJIEH.

27. CDOpMy.]'II/IpOBKa ClICHapuA pa3BUTH: I10Kapa BKIIKOYACT B ceOs CJICAYIOIHNE 3TAllbI:
BI)I60p MCCTAa HAXOXKXACHUA IEPBOHAYAJIBHOI'O o4ara rnoxapa u 3aKOHOM€pHOCTeI\/'I €T0 pa3sBUTHUAA,

3aJaHle pacueTHOM oOmacTu (BBIOOp paccMaTpuBaeMO NpH pacdyeTre CUCTEMbI IOMEIEHU,
OMMPEACIICHUC YYUTBIBACMBIX IIPpH PACUCTC DJICMCHTOB BHYTpeHHeﬁ CTPYKTYPBI HOMGH.[GHI/If/i, COCTOsSIHUA
IPOEMOB);

3aJlaHUE TApaMETPOB OKPYXKAIOWIEW Cpelbl W HAYaJIbHBIX 3HAYEHUM MapamMeTpoB BHYTPHU
HOMEIIEHUN.

28. B cootBerctBUHU ¢ npuioxeHnneM N 1 k Meroauke dhopMynupyercss MaTeMaTHuecKas MOJEIb
pa3BUTHSA 110’Kapa U IPOBOJUTCA MOACIMPOBAHUE €0 JUHAMUKU Pa3BUTHSL.

29. Onpenensiercs BUJ, KOJIHMYECTBO M Pa3MEIICHUE TOPIOYUX MATEPUATIOB, UCXOMAS M3 JIaHHBIX O



(b}IHKI_[I/IOHaIII)HOM Ha3HA4YCHUH 3/JaHUs WIN €TI0 YaCTH.

CBolicTBa roproyeil Harpy3kud B I[OMEIICHMM oOdYara Io)kapa CleQyeT MPUHUMATh IO JIaHHBIM,
yKazaHHbIM B npuwioxkeHun N 9 k Meronuke. Ilpm 3TOM HOIyCKaeTcsi HUCIOIB30BaTh [JaHHbBIE
HKCIEPUMEHTAIBHBIX UCCIIEIOBAHNUHN, a TAKXKE JAHHBIC U3 CIPABOYHBIX HCTOYHUKOB HH(POPMALIUH.

[Tpy Mcnonab30BaHMU JAHHBIX U3 CIPABOYHBIX MCTOYHHMKOB MH(pOpMAlMM 3HAYEHUs CBOMICTB (3a
UCKJIIOYEHHEM NOTpeOIeHUsT KHUCIOopoJa) JOJDKHBI ObITh HE MeHee NpuBelneHHbIX B Tabmuue I19.1
npunioxkenus N 9 k Meroauke.

[Tpu sTOM U1 BCEX MOMEMICHWH (32 MCKIIOUEHHEM CTOSTHOK JIETKOBBIX aBTOMOOWIICH, a TaKxke
Y3KUX JJIMHHBIX IOMELIEHUI U TOMEIIECHUH C PACIIONI0KEHUEM rOprOYei Harpy3KkH B BUJE Y3KOHM MOJIOCHI,
1T KOTOPBIX IPUHUMAETCS JIMHEHHOE pacipocTpaHenue noxapa no ¢popmyne (I11.2) npunoxenns N 1 k
Meroanke) MpUHUMAETCS KPYroBO€ pacHpocTpaHEHHE IMoxapa B cooTBeTcTBuHM C dopmynoi (I11.1)
npwiokeHuss N 1 k Meroauke. [ CTOSHOK JIGTKOBBIX aBTOMOOWJICH B KAaueCTBE IIUPHHBI TOPIOYCH
HArpy3Kyd NPUHUMAETCS IMPUHA aBTOMOOHIIS.

30. HavasnbHble CBOMCTBa ra3oBOH cpeabl B INOMELICHUSX IPUHHUMAIOTCA COOTBETCTBYIOIIMMU
HOPMaJbHBIM YCJIOBUSIM DJKCIUIyaTallUM <35> M OIPENESIOTCS B COOTBETCTBUM C IPOEKTHOU
JOKYMEHTaluel 1 TpeOOBaHUSIMU CAHUTAPHBIX HOPM U IIPABUIL

<1> Ilynkr 11 wactu 2 crateu 2 @PenepanbHoro 3akoHa or 30 mexadbps 2009 r. N 384-@3
"TexHuueckuil perinamMeHT o Oe3omacHocTd 34aHuN U coopyxeHui" (CoOpaHue 3aKOHOIATETHCTBA
Poccuiickoit ®eneparnuu, 2010, N 1, ct. 5).

31. CocrosiHME ABEPHBIX MPOEMOB OMPEAEIISIETCS B 3aBUCHMOCTH OT PacCMaTpUBAaEMOIo CLEHAPHS
no’kapa TakuM 00pa3oM, 4YTOObI B COOTBETCTBHM ¢ MyHKTOM 10 MeTOAMKH B CLIeHApUU PeaTn30BbIBAIUCH
HauXyALIue yCIOBUs JUIsl oOecrieueHus: 6e301MacHOCTH JTHOEH.

Kak mpaBuino, mpuHIMAIOTCs] OTKPHITHIMU JIBEPU HA MYTH dBaKyallld U3 MOMEIIEHUs o4ara moxapa,
MOCKOJIBKY TIPH 3TOM IMPOUCXOAUT Hambojee OBICTPOE pacmpocTpaHEHHE OMACHBIX (DAKTOPOB TMOXKapa.
JIBepu B Apyrux MOMEUICHUSX, BEIXOAAIIUX B KOPUAOP, TPUHUMAIOTCS 3aKPBITHIMU.

[Ipy Hamuuuu B 31aHUM OOBIYHOM JIECTHUYHOM KIIETKM JBEpPH B JIECTHHUUHYIO KJIETKYy (3a
UCKITIOYEHUEM  TPOTUBOMOXAPHBIX) TakKe MPUHUMAIOTCS  OTKPBITBIMU M PacCMaTpHBAETCS
pacrnpocTpaHEeHHE ONAaCHBIX (aKTOPOB MOXKapa Ha APYTUe dTaXH 3AaHUSL.

Yuer MMPOTHUBOIIOKAPHBIX zLBepeﬁ MMPOU3BOAUTCA B COOTBETCTBUU C ITYHKTOM 48 MeTO,Z[I/IKI/I, npu
OTOM JOIIYCKACTCA IIpW TMPOBECACHHU pacu€Ta HE YYUTHBIBATb HAJIWNYHC O}IHOI71 NI HECKOJIbBKHX
MMPOTHUBOIIOKAPHBIX I[Bepeﬁ.

32. Ha ocHOBaHUM pe3yabTaTOB PACUETOB OCYIIECTBIISICTCS MIOCTPOCHHE TIOJICH OMACHBIX (PaKTOPOB
Mo’kapa M OTNpeesaeTcs 3HaueHNue BpeMeHu O0okupoBanus mytei aBakyarun ODIT ts;.

33. Omenka MocCHeACTBUN BO3JIEHCTBUS OMACHBIX (DAKTOpOB MOKapa Ha JIIOJCH 3aKII0YaeTcs B
ONpeIeJICHUU BEPOSITHOCTU SBAKYALIMH JIFOI€H U3 3[JaHUs TP MOKape.

34. BeposTHOCTH 3BaKyalluu JIIOJIeH onpeaensiercs mo gopmye (6).

35. BpeMms Havaina 3BaKyalyH tu.» OMPEIENSETCS B COOTBETCTBUM € IpriiokeHneM N 4 k MeTtonuke.



36. OnpeneneHue pacyeTHOrO BPEMEHHU 3BAKyallUH JIOJAEH tp MPOU3BOAUTCA B COOTBETCTBUU C
npuiokeHneM N 5 k MeToauke ¢ moMOIIBI0 OHON U3 MOJIENeH, TPUBEACHHBIX B MPHIIOKeHUs X NN 6 - 8
K Meroauke. Ilpu 3ToM mapaMmerpsl JBHKEHHUsS JIOJICKMX IMOTOKOB NPUHHUMAIOTCS B COOTBETCTBUU C
npwioxxkenueM N 2 k MeTtoauke.

37. B coorBerctBUM ¢ miaBoil Il MeTtoauku mpoBOAUTCSA OMNPEACIICHUE PACUETHOW BEITUYMHBI
WHJIUMBUIYAJIbHOTO TIOKapHOTO pucka R u comocraBieHue €€ ¢ HOPMAaTUBHBIM 3HAYEHUEM
H .
WHIUBUYAIBHOTO MOKAPHOTO pUCKa QB , YCTaHOBJIEHHBIM cTaTbel 79 @enepanbHoro 3akona N 123-
O3 <6>.

<6> Cobpanue 3akoHonarenscTBa Poccuiickoit @eneparuu, 2008, N 30, cr. 3579; 2012, N 29, cr.
3997.

38. Hanuuue cucrem obecriedeHus mokapHoi 0€30MacHOCTH 3aHUs YYUTHIBAETCS B COOTBETCTBUU
¢ IOJIOKeHUSIMH I1aBEI [V Mertoaukn.

39. bnok-cxema, MUIIOCTPUPYIOLIas MOPSAAOK HMPOBEIEHUs pacueTa BEIMYUHBl MHIUBUAYaJIbHOIO
[I0’KapHOTO PHUCKa, npuBezeHa B npuinoxenuu N 10 k MeTtoguxke.

IV. llopsinok pa3padoTKu JONMOJTHUTETbHBIX
NPOTHBONOKAPHBIX MEPONIPUATHII PH ONpPe/IeIeHUH PacueTHOM
BeJIMYMHBI HHAUBHAYAJBHOI0 MOKAPHOT0 PUCKA

40. B cinydae eciu pacyeTHas BEIMYMHA WHAUBUAYAIBHOIO IIOYKAPHOIO pHUCKA IPEBBIIACT
HOPMAaTUMBHOE 3HAYE€HHE, B 3JaHUM CIEAYeT IPELyCMOTPETh IOINOJHUTENbHBIE IPOTHUBONOXKAPHBIE
MEpOIPUATHS, HAlpaBlI€HHbIE Ha oOecredyeHrne Oe30macHOM 3BakyallMH JIIOJEH MpH MoXape, B TOM
qucle:

MPUMCHCHHUC JOIMOJIHUTCIIBHBIX 06’BCMHO-HJ'IaHI/Ip0BOLIHBIX peHIGHI/Iﬁ H CpCICTB, O6€CH€‘~II/IBaI-OHII/IX
OrpaHUYCHUC PACIIPOCTPAHCHUS I1OXKAPA;

YCTPOMCTBO JTOMOJIHUTENBHBIX 3BaKyal[MOHHBIX MYTEH, OTBEYalOUIMX TpeOOBaHUAM Oe30IMacHoi
9BAKyallUH JIIOJIEH IIPU TI0KapE;

YCTPOMCTBO CUCTEM OIOBELICHMs JIIOAEH O IoXKape U YIpaBJIECHUS »HBaKyalMew Iojged Hu
MOBBIIIEHUE UX TUIIA;

MPUMCHCHUEC CUCTEM HpOTHBOI{BIMHOfI 3allUThI OT BOSI[GI\/’ICTBI/UI OITIaACHBIX q)aKTOPOB Imoxxapa,
YCTpOﬁCTBO CUCTCM aBTOMATHUYCCKOT'O IMMOXKAPOTYHICHUS,

OrpaHMuYEHUE KOJIMYECTBa JIIoJed B 3JaHUM (YacCTH 3/aHus, IOMEIIEHWH) [0 3HAaYeHH,
obecreynBaroIX 0e30MaCHOCTh UX dBAKYyallud U3 3[aHUsl HApYXKy I B O€30IaCHYIO 30HY.

41. DddexTUBHOCTh Ka)XJ0ro M3 MEePEeUYHCIEHHBIX BBIIIE TMPOTUBOIMOKAPHBIX MEPONPUSTHI
ONPEIENAETCS CTENEHbIO BIUSHU Ha MapaMmerpsl tp, ten tw, @ MM CHCTEM IOXKApPHOW CHUTHAIU3ALMH,
MIPOTUBOJBIMHOM  3alUThI, ONOBEIICHWS W YOPABJICHUS HBaKyallled JIIOJEH TNpH  MOXKape,
aBTOMAaTHYECKOI'0 OXKAPOTYILIEHHS - TOMOJIHUTENbHO napaMeTpamMu Kosn, Kcoys, Kz, Kan.



3nauenue napamerpa Kogu,i mpuHumaeTcs paBHbIM Kogui = 0,8 B ciiydae, eciii BBIIOJHSAETCS XOTS
ObI OIHO M3 CIEIYIOIUX YCIOBUIA:

3laHuEe OO0OPYAOBAHO CHUCTEMOM MOKapHOW CHTHAIM3AIMKM, COOTBETCTBYIOIIEH TpeOOBaHUAM
HOPMATUBHBIX JOKYMEHTOB I10 TIOKapHOH 0€30M1acHOCTH;

00OpyJOBaHUE 3[aHUS CUCTEMOW IIOKapHOM CHUrHAIU3alMM He TpeOyeTcs B COOTBETCTBUU C
TpeOOBaHUSAMHU HOPMATHUBHBIX JJOKYMEHTOB I10 MO>KapHOH 0€30MacHOCTH;

3 PEKTUBHOCTh CHUCTEMBI TOJATBEPXKJCHA B COOTBETCTBHHM C YCIOBHEM COOTBETCTBHS 3IaHUS
TpeOOBaHUSAM IMOKAPHOU 0€30MaCHOCTH, PETyCMOTPEHHBIM MTYHKTOM 5 dacT | ctathu 6 DenepanibHOTrO
3akoHa N 123-@3.

B ocranpaBIX CJIydadax 3HA4YCHUC ITapaMeTpa K06H7i MMPUHHUMACTCSA paBHBIM HYJIIO.

42. CreneHb BIUSAHUSA UCIOJIb3YEMBIX B KayeCTBE JIOMNOJIHHUTEIBHOIO IMPOTHBOIIOKAPHOTO
MEPOIPUATHST OOBEMHO-IJIAHUPOBOUHBIX PpEUIEHUH U CpeAcTB, OOECHeUYMBAIOIIMX OrpaHUYEHUE
pacnpocTpaHEeHUsl Mo)Kapa, Ha JAMHAMUKY pacIpOCTpPAaHEHHUs IOXapa M 3HA4YeHUE Iapamerpa tex
ONpENENAeTC IIyTeM IIPOBEACHMS IIOBTOPHOIO pacdera fg; I0CIE BHECEHHsSI COOTBETCTBYIOIIHUX
M3MEHEHHUH B CXeMy 00bEMHO-TIJIAHUPOBOUHBIX PEILICHUH 3/1aHUs.

43. Ilpu nprMeHEeHNH B KaYECTBE JIONOJHUTEIBHOTO IPOTUBONOKAPHOTO MEPOIPUATHS YCTPOCTBA
JIOTIOJIHATENBHBIX 3BAaKyallMOHHBIX ITyTE€H U BBIXOJOB CJIEAYET BBIIIOJHUTH IIOBTOPHBIN pacueT IO OLEHKE
napaMmerpa tp ¢ y4eTOM OTKOPPEKTUPOBAHHBIX 00bEMHO-TUIAHUPOBOYHBIX PEIICHUH.

44. Ilpu npuMeHEeHNHU B Ka4eCTBE JONOIHUTEIBHOTO MPOTUBOIOKAPHOI'O MEPOIIPHUATUS YCTPOHCTBA
CHUCTCMbI OIIOBCUICHHWA W YIIPABJICHUA BBaKyaHI/IGﬁ JIIO[[GfI IIpy 10Kap€ IMOBBIIICHHOI'0 THUIIA CICAYCT
BBITNIOJITHUTH TIOBTOPHBIM PAcyeT MO OLEHKE Mapamerpa t, ¢ y4eToM BO3MOXKHOI'O IEpepacipeeIcHUs
IIOTOKOB D3BAKYUPYIOIIUXCA W H3MCHCHHUA CXEMbI OJOBaKyalliud B 3aBHCHMOCTU OT CHCHApPUCB
BO3HUKHOBEHUS M pa3BUTH IOKapa, ajlroputMa (QYHKIMOHHPOBAHHUS CHUCTEMbl OIOBELICHHUS U
YIPaBJICHUS dBaKyallUeH JIIOJIEH IIPH MOKape.

3nauenne napamerpa Kcoyn,i npunumaercs paBHbIM Kcoysi = 0,8 B ciayyae, eciid BBITOIHIETCS
XOTsI ObI OJTHO U3 CJIEAYIONINX YCIOBUM:

3laHMe 00OpYIOBAaHO CHCTEMOM OIOBEIEHHs W YIpaBJIEHUs 3BaKyallMed Jrojed Npu Moxape,
COOTBETCTBYIOIIEH TPeOOBaHUSIM HOPMATHUBHBIX JOKYMEHTOB I10 TI0’KapHON 0€3011aCHOCTH;

000py/I0BaHUE 37aHUS CUCTEMOM OIOBEIICHUS U YIPAaBICHUs dBaKyallMed JroAed mpu moxkape He
TpeOyeTcsi B COOTBETCTBUHU € TPeOOBaHUSIMU HOPMATUBHBIX JOKYMEHTOB I10 TIO’KapHOM 0€30M1acHOCTH;

3P PEKTUBHOCTh CHUCTEMBI MOJTBEp)KJEHA B COOTBETCTBHM C YCJIOBHEM COOTBETCTBUS 3JaHUS
TpeOOBaHUSAM MOXKAPHOU 0€30IaCHOCTH, MPEYCMOTPEHHBIM MYHKTOM 5 yactu 1 ctatbu 6 @enepaibHOTO
3akoHa N 123-@3.

B ocranpHBIX ClIydadax 3HA4YCHUE ITapaMeTpa KCOYS,i IMPUHHUMACTCA paBHBIM HYIIIO.

45. BausHUEe CHUCTEMBI MPOTUBOJBIMHOM 3aIlUTHl Ha oOecriedeHrne 0e30MacHOM IBaKyaluH JIIOIeH
IpU TOXKape OLEHUBAETCS IOCPEJCTBOM pacueTa 3HAueHHUs NapaMmerpa tex C yYU4eTOM TEXHHUYECKUX
XapaKTePUCTUK MPUMEHSIEMOr0 BEHTUJISILIMOHHOIO OOOpPYJOBAHUS CHUCTEMBbI NMPOTHUBOJIBIMHOM 3aIUTHI.
IIpu 3TOM 17151 BBITIOJIHEHUSI PACYETOB CIENYET MPUMEHSATH MOJIEBYIO MOJEb.



3nauenue napamerpa Kz npuaumaercs paBHbIM Kz = 0,8 B ciydae, €ciiv BBINOJHSIETCA XOTS
ObI OIHO M3 CIEIYIOIUX YCIOBUIA:

3MaHuEe OO0OPYAOBAHO CHUCTEMOM MPOTHUBOABIMHOW 3alIUTHI, COOTBETCTBYIOIIEH TpeOOBAHUAM
HOPMATUBHBIX JOKYMEHTOB I10 TIOKapHOH 0€30M1acHOCTH;

o0OpyIOBaHUE 3[aHUSA CHCTEMOW HPOTHBOABIMHOM 3alllUThl HE TpeOyeTcss B COOTBETCTBHM C
TpeOOBaHUSAMHU HOPMATHUBHBIX JJOKYMEHTOB I10 MO>KapHOH 0€30MacHOCTH;

3¢ (EeKTUBHOCTh CHCTEMBl MOJTBEPXkIE€HA B COOTBETCTBUM C YCIOBHEM COOTBETCTBUS 3JIaHMS
TpeOOBAaHUAM MOXKAPHOU OE30MaCHOCTH, MPETyCMOTPEHHBIM ITYHKTOM 5 yacTtu 1 crateu 6 denepaabHOro
3akoHa N 123-@3.

B ocranbHbIX cityyasx 3HaueHue napamerpa Kz, IpuHUMAETCS paBHBIM HYIIIO.

46. BniusiHue cucTeMbl aBTOMAaTUYECKOTO TOKApOTYILIEHUS Ha o0ecrieueHrne 0e30macHoi IBaKyalnu
JII0JIeW TIPH TI0’Kape OLIEHUBAETCS MOCPEACTBOM pacdeTa 3HAUCHHUs mapameTpa ton C yUeTOM MPUIIOKECHHS
N 11 xk Metonuke.

47. OrpaHudeHHE KOJIMYECTBA JIIOAECH B 34aHUM (YacTU 3/1aHUS, MOMELIEHMM) 10 3HAYeHU,
obecrieynBaOIUX OE30MaCHOCTh MX 3BaKyallMM U3 3[aHUS NPHU I0XKape, YUYUTHIBAETCS IMOCPEICTBOM
IIOBTOPHOTO pacyeTa 3HauYeHUs mapameTpa tp MpH CyIIECTBYIOIIMX 00bEMHO-IUIAHUPOBOYHBIX PEIICHUAX
Y OIpaHMYEHHOM 3HaU€HHH KOJIMYECTBA 3BAKYUPYIOIIUXCS IIPH MOXKape.

48. Ilpn npuMeHeHNH B KaYECTBE JIOIOJHUTEILHOTO IPOTUBOIOKAPHOTO MEPOIPUATHS YCTPOCTBa
Ha MYTAX 3BaKyallMH MPOTUBOIIOXKAPHBIX JIBEPEH, KAJUTOK B MPOTUBOMOKAPHBIX BOPOTAX, OTKPHIBAEMBIX
B IIPOLECCCC 3BaKyaluu, CJICAYCT BBIIIOJIHUTL PACUCTBI 3HAYCHUS IMOXKAPHOI0 pHCKa IJid ABYX CIIy4acB
COOTBETCTBYIOIIUX OTKPHITOMY U 3aKPBHITOMY MOJIOKEHUIO JIBEPH M PACCUUTATh WTOTOBOE 3HAUCHUE
WHIMBUIYAJIbHOTO MOXKaPHOTO PUCKA JJIA 1-TO CIIEHApUs MmoXapa 1o hopmyre:

R =PF5"R™ +PS"R™, (8)

omKp o
rne M. = 0,3 - BeposATHOCTh HAXOXKJICHUS MTPOTUBOIOXKAPHOH JIBEPU B OTKPHITOM TOJIOKEHUU.

HpI/I 9TOM IPOTUBOIIOXKApHAaA ABCPb IIPUHUMACTCA OTKpHTOﬁ Ha BCIO IIUPUHY,

3aKp o
P55’ =07 - BEPOSITHOCTh HAXOKJEHUS NPOTUBOIIOKAPHOM JBEPH B 3aKPBITOM IIOJIOKEHUHU

(mpoTHBOIOXapHAs JBEPh MPUHUMAETCS TUIOTHO 3aKPBITOM M OmacHble (haKTOpHI MoXKapa yepe3 Hee He
pacpoCTpaHsIOTCs).

[Ipy Hamuuuu Ha M[OYTIX D3BaKyallud HECKOJBKUX IIOCJIEIOBATEIBHO  PACIOJIOKEHHBIX
MIPOTUBOMOXKAPHBIX JBEPEH CTPOUTCS JEPEBO COOBITHI € LENbI0 YdeTa pa3IMYHbIX COYETaHHUH
MIOJIOKEHMS TIPOTUBOIOXKAPHBIX JBepeil. Ilpu 3Trom ¢dopmyna (8) KOPpEeKTHPYETCS COOTBETCTBYIOIIUM
oOpazom. Ilpu Hammuuu Tpex u Oojiee MOCIeIOBaTENIbHO PACHOOKEHHBIX MPOTHUBOIMOXKAPHBIX JBEpei
IIPU pacueTe JA0IMYCKAaeTCsl yUUThIBATh TOJIBKO IEPBBIE ABE IBEPH.



[Tpunoxenue N 1

K METOJIUKE ONPEJIEIICHNS] PACUETHBIX
BEJIMYMH OKAPHOTO PUCKA B 3/1aHMSIX,
COOPYKEHMSIX U TIOYKAPHBIX OTCEKaX
Pa3IMYHBIX KJIACCOB (PYHKIIMOHAIBHON
II0KapHOU OIIACHOCTH, YTBEPKICHHOU
npukazom MYUC Poccuu

or 14.11.2022 N 1140

MOPSIIOK
MMPOBEJIEHUSI PACUETA U MATEMATUYECKASI MOJEJIb JUISI ONPEJEJEHMS
BPEMEHM BJIOKAPOBAHMS ITYTEM DBAKYAIIMA OTTACHBIMH
®AKTOPAMH MOKAPA

I. ITopsiiok mpoBeaeHUus pacyera

HpOI/ISBOI[I/ITCH 3KCH€pTHbII71 BLI60p COCHAapus WK CHCHAPUCB IIOXKapad, IIPpU KOTOPBIX OXHUIAOTCS
HauXyAaumunue noCICaACTBUA JJIA HAXOAANUXCA B 3JaHUU JIIOIIef/'I.

DopMyJIMpOBKa CLIEHapHsl pa3BUTHSI [10’Kapa BKIIIOYAET B ce0sl CIEAYIOIINE 3TaIbL:
BbIOOP MecTa HaXO0KJI€HUS IEPBOHAYAILHOIO 0Yara noxapa u 3aKOHOMEPHOCTEN €ro pa3BUTHS;

3aJjaHue pacueTHOW obOiactu (BBIOOp paccMaTpuBaeMOW IpPU pacueTe CUCTEMBbI MOMEIICHHH,
OIIpEe/ICNICHUE YUYUTHIBAEMBIX IIPU pacyeTe 3JIEMEHTOB BHYTPEHHEW CTPYKTYpbl NOMEUICHUH, 3aJaHHe
COCTOSIHUS TIPOEMOB);

3aJ]laHUE TapaMeTpPOB OKPYKAIOWIEH Cpeabl W HadYalbHBIX 3HAYCHHM MapaMeTpOB BHYTPHU
HOMEIIECHUN.

Boibop Mecra HaxokJIeHUs odyara Moxapa IPOU3BOJUTCS OSKCIEpPTHBIM myTeMm. Ilpu sTom
YUHATBIBAECTCSA KOJIMYECTBO TOPHOYEH HArpy3Kd, €€ CBOMCTBA M PACIIOIOKEHHUE, BEPOSITHOCTD
BO3HMKHOBEHHSI 110XkKapa, BO3MOYKHAsA JUHAMHUKA €T0 Pa3BUTHUsA, PACIION0KEHUE dBAKYAIIMOHHBIX MMYTEH U
BBIXOJIOB.

Haubosee yacTo mpu pacyerax paccCMaTpHUBAIOTCS JBa OCHOBHBIX BU/Ia PA3BUTHS MOKapa: KPYyroBOe
pacnpoCcTpaHEHUE IOXapa IO TBEPAON TOproYel Harpys3ke, JIMHEWHOE pacipOCTpaHEHUE IoXapa IIo
TBEPJOM TOPHOYEHN HArpy3Ke.

3aBHCHMOCTh CKOPOCTH BhIrOpaHHss T (Kr/c) OT BpeMEeHH sl KPYroBOTO pPacIpOCTpPaHEHHS
noxkapa ornpezesnsercst popmyamu:

max

t//y()-ﬁ-vz-'[2 npu t <t

V= , (IT1.1)

2 42
W TN Uy nput>t,

rne ¥yo - yaensHas cKOpocTh BHIFOpaHHS ([T KUIKOCTEH yCTaHOBHBIIAACA), KI/(C-M2);

V - IMHEeHAas CKOPOCTB pacClpoCTpaHCHUS INIAMCHU, M/C;



tmax - BpeMs 0XBaTa MOKapOM BCEl MOBEPXHOCTH FOPOYE HATPY3KH B IOMEIIEHUH, C;
{ - Texyiee Bpems, c.

3aBHCHMOCTb CKOpOCTH BhIropanms ¥ (Kr/c) OT BpeMeHM Ui JIMHEHHOrO paclpoCTpPaHEHHs
noxkapa omnpezaensercst popmynamu:

max

W, 2:V-t-b nput<t
V= » (I11.2)
Wy 2Vt D mput>t

rzae b - mupuHa MoJI0Ckl TOprOYeii HArPy3KH, M.

Bpems oxBara mokapom BCEH MOBEPXHOCTH TOPIOYEN HArpy3Kd B IIOMEIICHUH ONpPEACIIeTCs 110
bopmye:

k-F
IIOM
: npu Kpy2o80oM pACnpoCmpaneHuu noxicapa
t _ /R
P =
2—“"; npu TUHEUHOM PACNPOCMPAHEHUU NOXCAPd,
L . V .

rae k - xkodpuIMeHT, yIuTHBAOMUN OTIMYHe (PAKTUYECKOHN IJIONIAaU TOpIOYeld Harpy3Kd B
MOMEIICHUH U IUIOLa i oMeleHus. [ nomenennii kiaccoB GyHKIMOHAIBHON MOXKAapHON OMaCHOCTH
@1 - ®4 cnenyer npuHUMATh paBHBIM 2, 11 oMeleHui kinacca @5.2 ¢ BBICOTOM XpaHEeHHUs MeHee 5,5 M
- paBHbIM 4, JUIs oMerieHui kiacca ®5.2 ¢ BeICOTOM XpaHeHus Oosiee 5,5 M - paBHBIM OTHOILEHUIO

(akTUYECKON MOBEPXHOCTH TOPIOYMX MATEpUAIOB B MOMEUIEHUH K IJIOLIAJAM MOMENIEHUs (HO HE MeHee
10);

Frowm - TUTOIIIAIE TOMEIIIEHIS.

[Ipy HanmWuuu B TMOMEIICHWH oOvara To)Kapa YCTaHOBKM aBTOMATUYECKOTO MOKApPOTYIICHHUS,
COOTBETCTBYIOIIEH TpeOOBaHUSAM HOPMATHUBHBIX JOKYMEHTOB IO TOXKapHOW O€30macHOCTH, IpH
MIPOBEJICHUH PACYETOB 3HAUEHHUE CKOPOCTHU BHITOPAHUS MPUHUMAETCS] YMEHBIIEHHBIM B 2 pa3a ¢ MOMEHTa
cpabaTbIBaHUs YKa3aHHOW CUCTEMBI.

Bpewms cpabarsiBanust AVII onpexnensiercs B cooTBeTcTBUM ¢ npuitoxkeHueM N 11 k Mertoauke.

C yderom pazmena 2 HACTOSAIMIETO TPUIOXKEHHUS BBIOMpPAETCS METOJ MOJEITUPOBAHUS,
dbopMynupyercss MaTeMaTH4ecKash MOJIelb, COOTBETCTBYIOIIAS TAaHHOMY CIIEHApUIO0, U TPOU3BOAUTCS
MOACIINPOBAHUEC JAUHaAMHUKH Pa3BUTHUA moXxapa. Ha OCHOBaHHHN IMOJIYYCHHBIX PE3YIBTATOB
paccUMTHIBACTCS BpeMsl TOCTIKEHUS KKIBIM M3 OMACHBIX (DaKTOPOB IMOXKapa MpeAebHO J0MyCTUMOTO
3HAYCHHA Ha IMYTIX OSBaKyalluu. KpOMe TOro, Hnpyu HAJIWYUKU CHUCTEMBIL HO)K&pHOfI CUTHaJIN3allun
(aBTOMaTHYECKMX YCTAaHOBOK TMOXAPOTYIICHHsSI, BBIMOJHAIOMUX (YHKIUIO CHCTEM MOXKapHOU
CUTHAQJIM3AIIMN) OMPEIEISIETCS BpeMs TOCTHIKEHHUS TapaMeTpOM, BO3JCHCTBYIONIUM Ha TOXaPHBINA
W3BeIaTeNlb IOPOTrOBOTO 3HAYEHUS.

Kputnueckoe Bpemsi MO KaXKIOMYy M3 OINAacHBIX (DaKTOpPOB IMoOKapa OINpeAeseTcss Kak Bpems
JOCTHIKEHUS STUM (PaKTOPOM IpeIeIbHO JOMYCTUMOIO 3HAUEHHs Ha MyTAX dBaKyalluu Ha BeicoTe 1,7 M



OT TIOJIa.
[IpenensHO AOMYCTUMBIE 3HAUEHHS 110 KaXKAOMY U3 OMACHBIX (DAaKTOPOB MOKapa COCTABIISIOT:
1o MoBkbIIeHHOM Temneparype - 70 °C;
10 TEMI0BOMY HOTOKY - 1400 B1/m?;

1o rmorepe BUAUMOCTH - 20 M (st cirydasi, korja 3pheKTUBHBIN TuaMeTp rmoMenieHus MeHble 20
M, TIpEJeIbHOE 3HAYCHHE IO MOTEPE BUIUMOCTH MPUHUMACTCS PaBHBIM €ro 3(Q(HEKTHBHOMY THUAMETPY).

4 FnOM
T

D¢ dexTuBHBI aUaMETp MOMEUICHHsS] BBIUUCISETCS U3 COOTHOIICHUS d.3¢(b = , tne Frow -

miomags momemieHus. ONTHYECKas IIOTHOCTh abiMa A mpu OOBIMHBIX YCHOBHAX CBA3aHA C
PACCTOSHHUEM TIPE/IeTbHOM BUANMOCTH B ABIMY COOTHOIICHHEM lnp = 2,38/ 4 ;

110 MOHWKEHHOMY COJEpKaHUIo Kuciopozaa - 0,226 Kr/m®:

10 Ka’KJIOMy M3 TOKCHUHBIX Ia3000pa3HbIX HpoxykToB ropenus (COz - 0,11 kr/m®; CO - 1,16 - 107
kr/m3; HCL - 23 - 10 xr/m®).

Heo0xomuMo OTMETUTh, YTO MPHU HCIOJIB30BAHUU TOJIEBOH MOJICIH ONPEICICHHE KPUTHYECKOTO
BPEMEHU HMEET CYIIECTBCHHbIC OCOOCHHOCTH, CBSI3aHHBIE C TEM, 4YTO KpPUTHYECKOE 3HAYCHUE B
Pa3IMYHBIX TOYKAX MOMEIICHHS IOCTUTACTCS HE OJHOBPEMEHHO. I MOMEIICHHWH C COM3MEPUMBIMHU
TOPU30HTAJIBHBIMH Pa3MepaMU KPUTHYECKOE BPEMs OIPEACsAeTCs KaK MaKCHMAaIbHOE M3 KPUTHUYCCKUX
BPEMEH JIIsl DBaKYyaIl[MOHHBIX BBIXOJIOB U3 JIAHHOTO TOMENICHHS (BpeMsi OJIOKHPOBAHWS TOCIICIHETO
BBIX0]1a).

Ornpenensiercst Bpemsi OJIOKUPOBAHUS {6y

t6n :min{t“' tT tor 102 gro } (I11.3)

kp ' "kp!? "kp ’ "kp ? "Kp

I1. Knaccudukauus u 06,1acTh NPUMEHEHUSI METO0B
MaTeMAaTH4YeCKOIr0 MOACJIMPOBAHUSA MOKApPa

s onucaHus TEpMOra3ogUHaMUYECKHUX I1apaMEeTpOB II0XKapa NPUMEHSIOTCS TPU OCHOBHBIX
IpyNIbl AETEPMUHUCTUUECKUX MOJIENIEN: HHTETpaJIbHbIE, 30HHBIE (30HAJIBHBIE) U TIOJIEBBIE.

BBI60p KOHKpCTHOﬁ MOACIIN pacdyeTa BpPCMCHU 6J'IOKI/Ip0BaHI/I$I HYTCﬁ 9BaKyalluu CJCOYCT
OCYIICCTBIIATE UCXOJA U3 CICAYIOIINX IMPEAITIOCBIIOK!

HUHTET paJ'ILHBIﬁ METOI:

- A 3JaHWH, COJIEpXKallMX pa3BUTYI0 CHUCTEMY TIOMEIICHHH Majgoro oObeMa MpOCTOM
reOMETPUUYECKON KOHPUTYpaIlnu;

- JUI TIOMEIIECHMM, TJe XapakTepHbIM pa3Mep odara IoXKapa COU3MEPHUM C XapaKTEPHBIMU
pa3MepaMH TOMEIIEHUS W pa3Mephbl MOMEIICHUS COM3MEPUMBI MEXIy COOOH (JIMHEHHBIE pa3Mepbl
MTOMENIEHUS OTIIMYAIOTCS HEe 0oJiee 4yeM B 5 pag);



- B PACCMAaTpUBACMBbIX NOMEILECHUAX CHUCTEMa MPOTHBOJIBIMHON BEHTWIALMU OTCYTCTBYET WJIM HE
YYUTBIBACTCS IIPHU PACUETE;

30HHBIN (30HAIBHBIN) METOI:

- JUIS TIOMEIIEHUH M CHCTEM MOMEIIEHUH MPOCTOM TeoMeTpUuYecKOrW KOH(UTYpaIiH, JTHHEHHBIC
pa3Mepbl KOTOPBIX COU3MEPHMBI MEXy co00M (JIMHEHHBbIEe pa3Mepbl TOMELIEHHUs OTIMYAOTCs He Ooiiee
4yeM B 5 pag);

- U1 pabo4yMX 30H, PACHOJOXKEHHBIX Ha pa3HbIX YPOBHIX B IMpeAesax OJHOIO IOMEIIEHUS
(HampuMep, HAKJIOHHBIHN 3pUTENbHBIN 3aJ1 KHHOTEaTpa, aHTPECOIH, OAIKOHBI);

- B PACCMaTpUBAacMbIX IOMEILECHUAX CHUCTEMa IPOTHBOJIBIMHON BEHTWIALMU OTCYTCTBYET WJIM HE
YYUTBIBACTCS IIPHU PACUETE;

MOJIEBOM METOJ, MMPpUMCHUM BO BCCX ClIy4dasiX, B TOM YUCJIC:

- JUId TIOMEIICHUH CIIOKHOW TeOMETPHUYECKOW KOH(HTypanuu, a TakkKe MOMEIECHHH ¢ OObIINM
KOJINYECTBOM BHYTPEHHHMX Hperpaja (Hampumep, aTpuyMbl C CHCTEMOW rajepedl M NPUMBIKAIOLIIMX
KOPHI0POB, MHOTO(YHKIIMOHAJIBHBIE LIEHTPBI CO CIOKHOW CUCTEMON BEPTUKAJIBbHBIX U TOPU30HTAIbHBIX
CBsI3EH);

- 7S NOMEILEHUHN, B KOTOPbIX OAMH M3 I€OMETPUUECKHUX pa3MEpOB ropaszio 0ojblie (MEHBLIE)
OCTaJIbHBIX;

- U4 WHBIX CJIy4dacB, KOorjga NpUMCHHUMOCTb HJIA HHq)OpMaTHBHOCTL 30HHBIX W HHTCTPAJIbHBIX
MOJIeJIeH BBI3BIBACT COMHEHHE (HAaNpUMEp, YHUKAJIbHBIC COOPY)KCHHUs, PACHpPOCTPAHEHHUE IOXKapa o
dacany 3maHUSA, HEOOXOJUMOCTH ydeTa padOThl CHUCTEM MPOTHUBOIOXKAPHOW 3alllUTHI, CIHOCOOHBIX
KaueCTBEHHO M3MEHUTH KapTHHY MOXKapa).

I1I. MaTerpanbHas MmaTreMaTH4ecKass MO/ieJIb pacyera razoo0MeHna
B 3[1aHHMU NPH MOXKape

Jlns pacuera pacrnpoCTpaHEHMsI NMPOJYKTOB TOPEHHUS IO 3/JaHHUI0 COCTABISIOTCS M PEIIaloTCs
ypaBHEHUs adpallu, TEIJI0- U MaccoOOMEeHa Kak Ui Ka)JO0TO MOMEIIEHUsI B OTAEIbHOCTH, TaK U JUIS

BCCT'0 31aHUs B IICTIOM.

YpaBHEHMS IBUKECHMS, CBA3BIBAIOIME 3HAUYEHUS IEPENaZoB AABICHUN HAa IpoOeMax C pacxoAaMH
ra3oB uepe3 NPOoeMbl, UMEIOT BUJ:

G; =sign(AP;)-S-F '\/2'/0“Apji" (T11.4)

rre Gji - pacXxoJ1 Ta30B 4epe3 MpoeM Mekay IBYMs (J-M U i-M) CMEKHBIMH IOMEIICHUSMH, KI/C;

g - Koa(puImeHT pacxoaa npoema (‘: = 0,64 1)1 OTKPBITHIX TPOEMOB);

F - mmomane ceuenus mpoema, M2

p - INIOTHOCTH I'a30B, MPOXOAAMIUX YCPE3 IMTPOCM, KF/M3;



APji - CpeaHui Tepenas MOJHBIX JaBJICHUN MEXIY j-M U 1-M TTomelnieHuem, [la.

Hamnpasnenue (3HaK) pacxoza omnpeneiseTcs 3HaKOM Pa3HOCTH JIaBJICHHN APji . B 3aBucumoctu or

9TOT'O IIJIOTHOCTH p IIPUHUMACT pa3JIMYHBIC 3HAUCHU .

3HaK pacxoja ra3oB (BXOASIIMI B MOMEIIEHUE PACXOJ CUUTACTCS MOJIOKUTEIBHBIM, BHIXOAIIUN -
OTPHULIATENLHBIM) U 3HAYCHUE P saBucsr ot 3naxa Mepernazia 1aBIeHUumn:

_ -1, p=p;, mpu AP <0
sign(AP), p = . (I11.5)
+1, p=p,, npu AP >0

J171s mporHO3UPOBaHUS TApaMETPOB MPOIYKTOB FOPEHUS (TeMIIepaTyphl, KOHIIEHTPAIMH TOKCUYHBIX
KOMITOHEHTOB MPOAYKTOB TOPEHUS) B TOMEIICHHUSIX MHOTOATAXKHOTO 3/IaHUSI HAa ATaXKaX, PaCIOJIOKEHHBIX
BBIIIE 3Ta)ka, HA KOTOPOM MOKET BO3HHUKHYTH I10Kap, pacCMaTPUBAIOTCS IPOLIECCHI paclpOCTPAHEHHUS
MIPOIYKTOB TOPCHMS B BEPTUKAIBHBIX KaHaNaX (JICCTHUYHBIC KJIIETKH, IIIAXTHI TU(PTOB, BEHTKAHAJIBI).

BepTI/IKaJ'ILHYIO I1axTy II0 BBICOTC DPA3ACIAOT Ha 30HBI, KOTOPBIC IPCACTABIAIOT Y3JIbI B
I‘HI[p&BJIH‘IGCKOfI CXEMC 3aHus. 30Ha 110 BHICOTE MOXKET OXBAaThIBATh HECKOJIBKO ATaKEH 3JaHus. B sToMm
CJIydac pacxo rasa Mexay 30HaMU MOKHO BbIPDA3UTH CI)OpMYJ'IOﬁ BHAA:

A
G= —p, (I11.6)
S
1
rac = 2 ] g ] p ] k ) F2 - XapaKTCPUCTHUKA TUAPABIINYCCKOTO COITPOTUBJICHUA HA T'PAHULIC 30H;

F - momane monepeyHoro ceYeHus MIaxThl;
K - koo duuuenT (T0myckaeTcs NpUHAMATh paBHbIM 0,05 c/M);

g=9,81 m/c? - yckopeHHe CBOOGOIHOTO TaJICHNS;

Ap - nepenaj AaBJIeHUNA MEXIY y3JIaMH.

31aHue MPeICTaBISIOT B BHUJIE THAPABIMYECKON CXeMBbl, y3JIbI KOTOPOW MOAETUPYIOT MOMEIIEHHUS, a
CBsA3H - IIYTU IABWIXXCHHUA MPOAYKTOB TOPEHUA M BO3AyXa. Kaquoe IIOMCUHICHUEC 3OJaHUsI OIINCBhIBACTCA
CHUCTEMOU ypaBHEHUH, COCTOSIIEH U3 ypaBHEHHUs OanaHca MacChl, YPaBHEHUS COXPAHEHHsI DHEPTUU U
ypaBHEHHUS OCHOBHOTO Ta30BOT0 3akoHa (MeHneneeBa-Knaiinepona).

YpaBHeHHe OanaHca Macchl BbIpaxaetcs (popmyoii:
d(p;-V))/dt=y+ Zk:Gk —ZGi, L)

rze Vj - 00beM IOMeIEeHns, Mo



Zk: k' - cymMMa pacxo0B, BXOASIIUX B IOMELIEHHUE, KI/C;

Z I - cyMMa pacxoJ10B, BBIXOASAIIMX U3 IOMELIEHHUS, KI/C;
|

t - Bpems, c;

Y- CKOPOCTbH BBITOPAHUSI IOKAPHOU HArPy3KH, KI/C.

YpaBHEHUE COXpaHEHUs SHEPTHH BbIpakaeTcst (hOpMyJIIOu:
d(CV pj Vj TJ)/dt = Cp Z(Tk Gk)_Cp TJ ZGI +QF _Qwa (ng)
k i

rae Cy, Cp - ynenpHas n30X0opHas U n300apHas TernoeMkocTH, kJx/(kr-K);

Ti, Tj - TemmepaTypbl Ta30B B i-M U j-M [IOMEILEHUsX, K;

Qr - KOJIMYECTBO TEIIA, BEICTSIEMOTO B IOMEIICHHH IPU TOpEeHUH, KBT;

Qw - TEII0BOI1 MOTOK, OTJIOMIAEMbIi KOHCTPYKIMSAMH U U3JIy4aeMbIil uepe3 IpoeMbl, KBT.

I[J'ISI IIOMCIICHUA Oo4Yara HO)Kapa BCIIMYHHA QF OHpeHeHﬂeTCﬂ 10 (bOpMy.]_Ie:
QF = (77.Qu + I)\P’

rae ' - kKo>QUIHEHT TOTHOTEI TOPEHNS;
Qu - HM3IIAs TETUI0Ta cropanus, KJx/Kr;
| - sHTanbNUs ra3uuUUpPOBaHHON roprodel Harpy3ku, KJK/Kr.

Jlist ocranmpHbIX IoMenierwnit Qr = 0.

Ko>(hHIEenT moaHOTH ropeHnst | onpenensercs: mo Gpopmyiie:

Zxox,k 'Gk
=1 ( ) VoL

X

rae Mo - ko3pQHUIHMEHT MOMHOTHI FTOPEHHS B PEKHUME TI0kKapa, PEryIHpyeMOM roproYeil Harpy3Koi,
onpeensieMblii POpMYITOi:

1, =0,63+0,2- X, , +1500- X ;. (111.10)

ox,0

Koadduuuent Kk paccuntsiBaercs no ¢popmyse:



K =| 2o | exp| B[ 1- Zoum
~| % p X y (IL1.11)

ox,0 ox,0

Xox,0
X0 —0,01

Xox,0 - HaYalIbHAsl KOHIEHTPAIUs KUCIOPO/ia B IOMEIICHUH o4ara rmoxapa, Kr/Kr;

Xox,m - TEKYyIIasi KOHIIEHTPAIHUS KKCIOPO/Ia B MOMEIIEHUH Oovara moskapa, Kr/Kr;

Lox - KOJIMYECTBO KUCTIOPO/Ia, MOTJIONIAEMOT0 MPU CTOpPaHUHU | KT roproyeil Harpy3KH, KI/Kr.
Ypasaenune Menpeneesa-Knaiinepona Beipakaercst OpMyIIoi:

R
P,-=P,-'T,--M, (I11.12)

riae Pj - naBnenue rasa B j-M nomenieHuw, [1a;

Tj - Temmieparypa ra3a B j-M nomerieHuu, K;

R = 8,31 - yauBepcanpHas ra3oBas noctrosiaas, Jx/(Mois-K);
M - MmonsipHas Mmacca rasa, MoJib.

HapaMeTpLI rada B IIOMCIICHHU OIPCACIIAIOTCA U3 YPaBHCHUA OajaHca Macc OTACIBHBIX
KOMITOHCHTOB IIPOJAYKTOB I'OpPCHUA U KUCJIOPOAa U YPABHCHU A OajaHca ONTUYECKOM IJIOTHOCTH JbIMa.

VYpaBHeHue OanaHca Macc OTJEIbHBIX KOMIIOHEHTOB ITPOTYKTOB TOPEHUS U KHCIOPOIa:
d(xLJ.-pj-vj)/dt=\|;-LL+ZK:(XLK-Gk)—XLj -ZGi, ([L13)
|
rae Xii, XLj - KOHUeHTpauus L-ro KOMIOHEHTa MpOAYKTOB TOPEHHUS B 1-M M j-M NOMEIEHHSX,

KI/KT;

L. - xommuectBO L-ro KOMIOHEHTa MPOAYKTOB TOpeHHs (KUCIOpPOJA), BBIIEISIOMIETOCs
(moromaroerocs) Mpu CropaHuy OJIHOTO KUJIOrpaMMa MOXKapHOH Harpy3Ku, KI/KT.

ypaBHCHI/IC OanaHca ONTUYECKOM MIIOTHOCTH JAbIMa:

V,-dp,;/dt=y-D +Zk:(uk G/ P — 1y 'ZGi P> (111.14)

rae Mi, Hj - onTrueckas mIoTHOCTS JbIMA B i-M M j-M IIOMEIIEHHSX, Hom?:



D - 15IM00Gpa3yromas criocoOHOCTh MOXKapHOH Harpysku, Hi-M2/xr.

s momenieHuii 6e3 MCTOYHWKA Tera cucreMa ypaBHeHuid I18.6, T18.7 u T18.8 ympomaercs u
MPECTaBISCTCS B BUJIC:

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

- Gi'(T)
4 -=-0
iz—1: Pk

, (I11.15)

1 . :
rae pk:§'|:pi +Slgn(APij)'pi +P; _Slgn(APij)'pj]'

[lepBoe ypaBHEHHE CBSI3BIBACT IEpENajbl JABICHUN HA COCAMHSIIONIMX TOMENICHHE IpoeMax ¢
pacxosoM rasa 4yepes 3Tu mpoeMbl. BTopoe - BhIpaskaeT MOCTOSHCTBO 0ObeMa JJisi ITaHHOTO MOMEIICHUS.
Takum oOpa3oM, JIsi BCEro 3aaHHs TPEOYeTCs peliaTh CHCTEMY, COCTOSIIYI0 M3 (Mpc + Mgc) - Nor
HenMuHeWHbIX ypaBHenuit Buga (I11.12) u ny - Ny uHelnbix ypaBHenuii Buaa (I11.13). 3nech myec 1 My -
COOTBETCTBCHHO YHCIIO TOPH30HTAIBHBIX M BEPTUKAIBHBIX CBS3CH HA JTAXE; Ny - YHCIO Y3JIOB; Ny -
YHUCIIO ATAXKEH.

Cucrema ypaBHeHu#, BkItouatomas B cedst ypaBHenus (I11.6), (I11.7) nns momernenusi ovara
noxkapa u (I11.12), (I11.13) nmns octanbHbix mnomemenuit u ypaBHenuwe (II11.11), omuceiBaromas
THIPABIMYECKYIO CXEMY 3aHMsl, peliaeTcs YMCICHHO METOJIOM UTEPAllUd B COBOKYITHOCTU C METOJOM
CEeKYIIHX.

OcHOBHBIE ypaBHEHUS IJIs ONPEAEIICHUS TEMIIEPATYphl ra3a U KOHIIEHTPAI[UU POJLYKTOB T'OPEHHUS B
ITOMEUICHUAX 3aHUs ITOJIy4E€HBI U3 YPAaBHEHUH COXPAHEHHsSI SJHEPTUU U MacCCBhl.

Temmneparypa rasa B IOMEILEHHUH, I'l€ OTCYTCTBYET OdYar I0Kapa, ONpPENEAeTCs U3 ypaBHEHUS
TEIIOBOro OajaHca, KOTOPOE MOXHO IMOJYyYUTh U3 ypaBHeHHUs coxpaHeHus snepruu (I11.7). ®opmyna

n.n

IJIL OIIPEACIICHUS TEMIICPATYPHI I'a3a B j'M MOMEIICHUHU 31aHus B ''n''-bIil MOMEHT BPEMCHU:



n

Z(CPB 'Gk 'Tk)+Qj

— k=1
Tnj_ n m m +
CVr' Gk_ZGi +Cpr'ZGi+ajn'an+ajcc.chc
k=1 i=1 i=1

Z(CPB 'Gk 'Tk)+Qj
k=1

| Ty = : m m - - ' (I11.16)
Cvr. Gk_ZGi +Cpr.ZGi+ajn'an+ajcc'chc
L k=1 i=1 i=1 .
C:Vr' sz_zGi +Cpr'ZGi—i_ajn'an_i_a;cc'chc
.exp _ k=1 i=1 i=1 AT
CVF p] V]

rae Qj - cyMMa UCTOYHUKOB (CTOKOB) TeIIa B 00BEME j-TO MOMEIICHUS W TEIUIa, YXOJSAIIero B
OTPaKIAIOIINE KOHCTPYKIIUU;

e [T -T,®
T(1) - T,

- MPUBEICHHBINA KOA()(PUITUEHT TETUIOOTAauu;

To - HauasIbHAas TEMIIEpaTypa B IOMEIIEHUN;
Ficr - mu01mas MOBEPXHOCTH OTPAXKAAIOLINX KOHCTPYKIMH B j-M MOMEILIEHHUH.

Kosdpumuent ternooraaun & Mosxker 6bITh paccauTan 110 SMIUPHYECKO GopMyIIE:

4,07 - 3JT_-T, npu T, < 60 °C
o= .(I11.17)
11,63 - exp[0,0023 - (T, - T,)] mpu T, > 60 °C

KonuenTpanus oTieabHbIX KOMIIOHEHTOB ra30BbIX CMECEH B MOMEIICHMSIX 3/1aHUS BBIUMCIISIOTCS U3
ypaBHeHHUs OanlaHca Macchl JaHHOTro KomronenTa (I11.12).

Koumeurpammsg L-r0 KOMIIOHEHTA IIPOAYKTOB TOPEHHS B j-M TOMeENIeHHH B '"n'"-blii MOMEHT
Tpan ponyx Y J 11
BPEMEHU ONIPEIENAETCS YPABHEHUEM:



n

Z(XLK ) Gk) Z(XLK ’ Gk) ZGK
k=1 + [ Xy - k=1 - exp | - k:1—V - At |. (IT1.18)

zn:Gk Zn:(;k Pi - Vi
k=1

Onrtuyeckast KOHIOCHTpalugd AbIMa B HNOMCHICHUAX OIPCACIIICTCA U3 0aaHCOBOIO YpaBHCHHA

n.n

I18.19. HaTtypanpHbIii TOKa3aTenb ociabieHus cpeabl B j-OM IMOMENICHUH B "n'"-bIlii MOMEHT BPEMCHH
OIIpEEIAETCS YPaBHEHUEM:

Z(“’k - Gy) Z(Mk - Gy) ZGk

Ry = “ | Py - Cexp | - “—V . At |. (I11.19)
2.Gi '
k=1

in Pj j
k=1

IV. AHajMTHYeCKHE COOTHOLIEHHS /IJIsI ONpeaesieHNs] KPUTHYECKOI
MPOIOJKATETHLHOCTH MOKaApa

I[J'IH OJMHOYHOI'O IMTOMCIICHUA BBLICOTOI He Ooitee 6 M, YAOBJICTBOPSAIOLICTO YCIOBUAM IIPUMCHCHUSA
HHTeraHLHOﬁ MOZACIIH, IIPU OTCYTCTBHUU CUCTEM HpOTHBOHO)KElpHOﬁ 3al0UTLI, BIUAIOMNIUX HA Pa3BUTUC
moxapa, A0IyCKacTCA OIPCACIIATh KPUTHYCCKHUEC BPpCMCHA 110 KaXXJIOMY U3 OIIACHBIX (baKTOpOB Imoxapa €
IIOMOIIBIO aHAITMTHYCCKHUX COOTHOIIICHU:

10 TTOBBIIIICHHOMN TEMIICpaTypE:

e

B 0-1, , (I11.20)

tT:_

. ~In1+
A (273 +t,) - z

10 MOTEPEC BUAUMOCTHU:

)

N P AL LTI , (I1.21)
» T A | -B-D, -z
10 HOHI/I)KCHHOMy COI[ep)KaHI/IIO KHCHOpOI[a:
g - -
t% = B nl1- 0,044 , (I11.22)
» A B-L,
2% 4027 -2
- V -




M0 KaXKJIOMY M3 Ta3000pa3HBIX TOKCUYHBIX MTPOYKTOB TOPEHHUS:

B4
e =B s 22X U s
- Z

® A B-L
353-cp-V

r):[eB:
(L-9) n-Qy

1 cBOOOHOr0 00BbEMa MOMEIICHUS, KT

- pasMEpHBIA KOMIUIEKC, 3aBUCAIIUN OT TEIUIOTHI CrOpaHus Marepuaia

to - HayasbHas TemmIeparypa Bo3ayxa B noMenienu, °C;

N - TOKa3aTeJib CTCIICHU, yLII/ITI)IBaIOHII/If/i HU3MCHCHHEC MACCHBI BBII'OPAOUICTO MaT€prajia BO BDEMCHHU,

A - pa3MmepHBIii mapaMeTp, YYUTHIBAIOIIUN YAETbHYI0 MAacCOBYIO CKOPOCTh BBITOPAHUS TOPHOYETO
Marepuaia u IUIoNIa b moxapa, Kr/c";

Z - 6e3pa3MepHBIil mapamMeTp, yUYUTHIBAOIINUNA HepaBHOMEpHOCTh pactpenenenus ODII mo BeicoTe
MTOMEIICHUS;

QH - HU3IIAs TeIUIoTa cropaHus marepuana, MJk/Kr;

Cp - ynenpHas n3obapHast TerioeMKocTh Taza, MJIx/(kr-K);

? - xoodduument TermonoTeps (NPHHMMAETCS MO JAHHBIM CIIPABOYHBIX HCTOYHHKOB
nH(pOpMaLIUU, IPU OTCYTCTBUM JJAHHBIX MOXET OBbITh MPUHSAT paBHbIM 0,3);

n. KO3 PHULIMEHT MOJIHOTHI ropeHus (onpezaensercs o gopmyne (I11.9);

V - CBOGOIHBIN 00beM TTOMEIICHHS, M,

a - K03(ppULMEHT OTpakeHUs MPEIMETOB Ha MyTAX 3BAKYalHH;

E - HavyanpHAs OCBEUICHHOCTS, JIK;

lp - mpenenbHast ATbHOCTh BUAMMOCTH B JIBIMY, M;
R Y-

Dm - npiMo00pa3ytomasi ClmocoOHOCTh ropsiero Marepuana, Hm-m“/kr;

L- y,[[eJ'ILHBIﬁ BBIXO/JI TOKCHYHBIX I'a30B IIPpHU CIr'OPAHUA 1 xr Marcpualia, KF/KI‘;

X - TmpeenbHO JONYCTHMOE COIepKaHHe TOKCHYHOTO Ta3a B momemiennn, kr M° (Xcoz = 0,11
kr/m3; Xco = 1,16-10° kr/m®; XueL = 23-10°° KF/M3);

Lo2 - yenpHBIN pacxoa KUCIOPO/Ia, KI/KT.

Ecnu mox 3nHakoMm jorapudma modydaercs OTpuLaTeabHOe uucio, To jAaHHbd O®II He
IIPEJICTaBIISIET ONIACHOCTH.



[TapameTp z BBIUUCIAIOT 110 (hOpMyJIE:
h h
zZ= m -exp| L4 - H npu H < 6m, (I11.24)

riae h - BeicoTa paboueii 30HbI, M;
H - BbICOTa MOMeEIIECHHUS, M.

Omnpenensercs BeicoTa paboyeil 30HbI:
h=h_+17-05-3§,(I11.25)
rze hus - BICOTA IUIOIIAAKH, HA KOTOPOW HaXOAATCS JIFOAM, HaJl IOJIOM IIOMEILEHHUS, M;

6 - Pa3HOCTb BBICOT I10JIa, paBHAA HYJIIO IIPU F'OPHU30HTAIIBHOM €T0 PaCIIOJIOKCHUHU, M.

Cnenyer uMeTh B BHJY, UYTO HauOOJbIIEH OMACHOCTU IMPH TOXape TMOABEPraloTCcs IO,
Haxonsmuecs Ha Oojee BbICOKON oTMmeTke. [loaTomy, Hampumep, Npu ONPEACICHHH HEOOXO0IUMOTO
BPEMEHH SBaKyalluu JIIOJIeH M3 mapTepa 3pUTENBHOrO 3aja ¢ HaKJIOHHBIM IMOJIOM 3HadeHue h ciemyer
HaXOJUThb, OPUEHTHUPYSACHh HAa HauboJiee BBICOKO paclojioKEeHHbIe psabl kpecen. [lapamerpel A u n
BBIYUCIISIOT TaK:

JUIsL KPyTOBOT'O pacIpOCTPaHEHUs IoXKapa:
_ V2
A=105-y, -V n=3,

rzae V - IuHeiHas CKOpOCTh pacpOCTpaHEHUs IIIaMEeHH, M/C;

JUISL BEPTUKAIBHOM WM TOPU3OHTAIBHOM MOBEPXHOCTU TOPEHUS B BUJIE MPSIMOYTOJIbHUKA, OJHA U3
CTOPOH KOTOPOTO YBEJIMYMBAETCS B ABYX HAIIPABJICHUSX 32 CUET PACIPOCTpaHEHUs MIaMeHH (Hampumep,
pacnpocTpaHEHHE OTHS B TOPU30HTAJILHOM HAIpaBJIEHUH IO 3aHABECy I0OCJIE 0XBaTa €ro IJlaMeHEM o
BCEU BBICOTE):

A=y, V-bn=2,

Trac b- HepHeHHHKYHHpHLIﬁ K HaITpaBJICHUIO JABUKCHUSA IIJIAMCHU pa3MEpP 30HBI TOPCHUSA, M.

[Tpu oTCYTCTBUM creLMaTIbHBIX TpeOoBaHUi 3HaueHHUs a U E nmpunumarorcs paBubiMu 0,3 u 50 ik
COOTBETCTBEHHO, a 3HaueHue lnp = 20 M.

V. MaremaTruyeckas AByX30HHAas MO/eJIb I10Kapa B 31aHUU

HpI/I peuieHun 3aaa4 € HUCIOJIb30BAHHUEM I[ByXBOHHOfI MOZCIIN IMOXKAp B 3JaHUU XaAPAKTCPUIYCTCA
YCPECAHCHHBIMU 110 MAaCC€ U O6”b€My S3HAYCHUAMU ITapaMETPOB SaJIBIMJIeHHOfI 30HBI:

T - Temmnepatypa cpelibl B 33 JbIMIEHHOM 30HE, K;



H - onruueckas mioTHOCTD IeiMa, Hi/m;

Xi - MaccoBasi KOHIIEHTPAIHS 1-TOTO TOKCUYHOT'O IPOAYKTA TOPSHHUSI B 33/ IBIMJIICHHOM 30HE, KI/KT;
Xk - MAaCCOBasi KOHIICHTPAIUs KUCJIOPO/ia, KI/KT;

Z - BBICOTA HUKHEHN TPAHULIBI CJIOS IbIMA, M.

B cBow ouepenb nepeyucleHHbIE NapaMeTpbl BBIPAKAIOTCS 4YepPe3 OCHOBHBIE HHTETPAJbHBIC
napamMeTpsl 33bIMIIEHHON 30HBI C TOMOIIBIO CIEAYIOUINX (POPMYIL:

Q, = }m -¢, (T) - dT, (111.26)

X, = ﬂ, X, = M, , (IT1.27)
m m
n= > (I11.28)
V/:l
Y,
p= 7=H- A (I11.29)
v, A

rae m, mj - obm@as Mmacca JIbIMa M COOTBETCTBEHHO 1-TO TOKCHYHOIO MHPOAYKTa TOPEHHUS B
3aIbIMJIICHHOM 30HE, KT

My - Macca KUCJIOpoa B 3a/IbIMJIICHHOH 30HE, KT;

Q3 - SHTAIBIUS MPOJYKTOB TOPEHHS B 33]IbIMIICHHOM 30HE, KJIK;
S - OITHYECKOe KONHYEeCTBO AbiMa, H M2

P - nnotHOCTS MBIMA nipu Temneparype T, kr/m°;

V1 - 00beM 3a6IMICHHON 30HbI, M

H, A - BeIcOTa ¥ IUIOMIAb IOMEIIEHUS, M;

Cp - yJenbHasl TeII0eMKOCTh AbiMa, KJ[k/(K kr).

JIluHaMHMKa  OCHOBHBIX HHTEIPAIBHBIX  [ApPaMETPOB  3aAbIMICHHOM  30HBI  OINPENEISICTCS
MHTETPUPOBAHUEM CHCTEMBI CIEAYIOUUX 0alaHCOBBIX YpaBHEHUI:

06]]_[6171 MacChl KOMIOHEHTOB 3aJbIMJICHHOM 30HBI C Y4€TOM JbIMa, BHOCHUMOI'O B 30HY
KOHBECKTHUBHOU KOJ'IOHKOfI, " JbIMa, yAaJIdeMOro 4€pe3 Npo€Mbl B COCCIHNEC ITOMEIICHHN A



Z—T =G, -G, (I11.30)

rie: t - TeKyuiee Bpems, C;

Gk, Gn - MaccoBblif pacxojl IbIMa COOTBETCTBEHHO 4epe3 KOHBEKTUBHYIO KOJOHKY U OTKPBITHIC
IIPOEMBI B IOMELLEHHUH, KI/C;

OHTAJIBIINA KOMIIOHCHTOB 3aI[BIMHeHHOfI 30HBI C Y4€TOM TCIlJIa, BHOCUMOT'O B 30HY KOHBEKTHBHOM
KOHOHKOﬁ, TEIIOOTAAYN B KOHCTPYKIHUH K YHOCA JbIMa B IIPOEMBIL:

Q_q g -
ot = Q" Qn - Q, (131

rae Qx, Qmn, Qkon - TemioBas MOIIHOCTb, COOTBETCTBEHHO, BHOCHMMas B 3aJbIMICHHYIO 30HY
KOHBEKTUBHOW KOJIOHKOH, yJaysiemas ¢ AbIMOM 4Yepe3 OTKPBIThIE IIPOEMBI U TEpsieMasi B KOHCTPYKLUH,

KkBrT;

MacCCBhbI KHCJIOpOJa € Y4E€TOM IIOTECPb HAa OKUCIICHUC ITPOAYKTOB ITUPOJIM3a I'OPHOYNX BCIICCTB:

d(Ttox =0,23-(GK-n- vy - Loy) -x, - Gy, (I11.32)

" - nonHOTa CropaHms rOpIOYEro MaTepHana, Kr/Kr;

V' - ckopocts BBIrOpanms roprouero Marepuana, Kr/c;

Lox - moTpebiieHre Kuciaopo/ia pu CropaHuu €ANHHUITBI MACChl TOPIOYET0 MaTepuaa, KI/Kr;
ONTUYECKOTO KOJIMYECTBA JIbIMA C YYETOM JABIMOOOPA3yIOIIel CIOCOOHOCTH TOPAIIEro MaTepuana:

&=V DGy B (m1.33)
t p

rzie Dm - I6IMO06pa3yIomas croco6HOCTh ToproUero Marepuana, Hr/(m?-kr);

Macchl 1-r0 TOKCHYHOTO MIPOJYKTa TOPEHUSI:
—1 =y L -x -G, (111.34)

rae Li - MaccoBbIif BBIXOJ 1-TO TOKCUYHOTO MPOAYKTa TOPEHHUS, KI/KT.

Macca KOMIIOHEHTOB JbIMa GK, BHOCHMBIX B 3aJIbIMJICHHYHO 30HY KOHBEKTHBHOMU KOHOHKOﬁ,
OICHUBACTCA C YUYCTOM KOJIHMYECTBA BO3JyXa, BOBJICKACMOI'O B KOHBCKTHBHYIO KOJIOHKY IIO BCEH ee
BBICOTE JI0 HMKHEH T'paHHUIIbI CJIOSA AbIMA. B HHXXCHCPHBIX PACUCTaX pacXod KOMIIOHCHTOB JbIMa 4€pcC3
OCCCUMMETPHUYIHYIO KOHBCKTHBHYIO KOJIOHKY Ha BBICOTC HHIKHETO YPOBHA 3aJIBIMJICHHOM 30HEI Z (B



3aBHCUMOCTH OT TOTO, Kakasi 00J1acTh KOHBEKTUBHOW KOJIOHKH WK (haKeia MOrpy,eHa B 3aIbIMICHHYIO
30HY) 33/1a€TCs TOITYIMIUPUIECKON POPMYIIOii:

Z 0,566
0,011-Q 5 1U1st o0nacTu akena
0,909
G, =40,026 - Q o7 U1 IepexoaHou oomacty, (I111.35)
Z 1,895
0,124 - Q Qz/s JUTsT 00J1aCTH KOJIOHKHA

rae Q - MOIIHOCTh O4ara nosapa, kBT.

I[HHaMHKa napaMCTpoOB oO4ara IioKapa OIPCACIIACTCA Pa3sBUTUCM ILIOIIAAW TOPCHUA C Y4YECTOM
CJIOKHOT'O COCTaBa I'OPHOYMX MATCPHUATIOB, UX PACIIOJIOKCHHUSA, MCCTAa BOSHUMKHOBCHHA O4dara I1oKapa Hu
IMOJIHOTHI CrOpaHus:

Q=n- vy, -Q, F(. (II1.36)

IloTepu Temna B OrpakJarIire KOHCTPYKLUH PAaCCUMTBIBAKOTCA C Yy4ETOM TEMIEPATYPhI TOps4ei
ctpyu Tc, CKOPOCTH M H3Iy4aTelnbHON CHOCOOHOCTH CTPYH, OMBIBAIOLIEH KOHCTPYKIHMH, M IPOrpeBa
camoii i-oit koHcTpykiuH Ti(y) mo Tommmue y. s 3TOro YMCIEHHO MHTETPHUPYETCs] HECTAlMOHAPHOE
ypaBHeHUE Dypre:

OT(y) _ 1 oMI) JT®)

, (IT1.37
ot C( - p 0% -y ( )

C 'PaHUYHBIMH 1 HAYAJIbHBIMU YCIIOBUSAMMU:

(o, +a,) (T -T,)= -A, %(y) , (I11.38)

(a, +a,) - (T, - T.(8) = -AT) - %(y) . (IT1.39)

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

rne O, O, - COOTBETCTBEHHO KOHBEKTHMBHBIM M JIy4UCTHIA KO>(P(GULIMEHT TEMIOOTIAYH,
Bt/(m?-K);

0 - TOJIIIMHA OTPAXIAAIOLIEN KOHCTPYKIUH, M;



C(T) - TemnoeMKOCTh MaTepHaaa KOHCTPYKIMH 1ipH Temmneparype T(y), Jx/(kr?-°K);

MT) - TETJIONPOBOAHOCTD MaTepHajia KOHCTpyKimu npu Temmeparype T(y), Br/(m-°K);

Tw, To - TemmepaTypa COOTBETCTBEHHO OOOTpEBAaEMOW 4YAaCTH KOHCTPYKIIMH U CPEIbl Yy
HeoOorpeBaeMoil MoBEpXHOCTH, K;

P - miorHoCTH MaTepuana KOHCTPYKIIUH, KI/M.

TemioBble U MaccoBble MOTOKH Ye€pe3 MPOEM B KaXAbli MOMEHT BPEMEHU PACCUMTHIBAIOTCS C
Y4E€TOM TEKYILETo Mepernaia JIaBjleHUs M0 BBICOTE MPOEMa, COCTaBa M TeMIIEpaTyphl Ta30BOM Cpejibl 1O
o0e cTopoHbl npoema (cxema pacuera Ha pucyHke [11.1). Tak, MaccoBbIif pacxoa IbIMa U3 MOMEIICHUS
oyara rmokapa B COCeJHee TOMEIIEHNE PACCUUTHIBACTCS CIECAYIOIIMM 00pa3oM:

G, =B-&- fx J2 - p - (P(h) - P,(h)) - dh, (IT1.41)

Ymin
rae B - mupuna npoema, Mm;
g - a’pOAMHAMHYECKUN KOAPPHUIIUCHT MPOEMa;
P(h) - P2(h) - pasana naBjaeHuii B IOMEIIEHUSAX Ha BBICOTE h;

p - INIOTHOCTH AbIMA B 3aI[I)IMJIeHHOI71 30HC COCCAHCTO MMTOMCIHICHUA TP TCMIICPATYPEC AbIMa T.
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Pucynox I11.1. Macconotoku uepes3 npoem

Hpe;[enLI HHTCTPHUPOBAHUSA Ymax A Y min BBI6I/IpaIOTC}I B IMpeaciiax CTBOpa IIpoeMa, CJIoA AbIMa
IOMCIICHUA O4Yara IoKapa U TaM, TI'IC N30BITOYHOE JaBJICHHUC AP = (P(h) - P(h)2) > O, KaK 3TO

ykazaHo Ha pucyHke I11.1.

HCO6XOI[I/IMa$I IJi4 OLCHKHW Iepfraga AdaBJICHHA IO CTBOPY IMPpo€Ma 3aBUCHUMOCTL OABJICHUA OT
BBICOTHI B 1-OM IIOMCIICHHU U (C YUeTOM 3aJIBIMJICHHOM 30HBI ATOT0O HOMCIJ_IGHI/IH) OLCHUBACTCA KaK:

P.-p, g-h ecimh < Z
i0 pO g I,(H142)

P.(h) =
|() Pio_po.g.zi-pi'g'hCCJII/Ih>Z

rae Pio - Tekymiee naBieHne B 1-OM TOMENICHUH Ha HYJIEBOW OTMETKE (MJIM MPUBEICHHOE K HYJIEBON
OTMETKE, €CJIM YPOBEHbB 110J1a TOMEIIEHUS BbIIIE HYJIEBOW OTMETKH);

Po - mnotHOCTL BO3ayXa IpU HavanbHOM Temmneparype To;

Zi- TCKYIasi BbICOTA HE3aJbIMJICHHON 30HBI B 1-oM IIOMCIICHUHA.

PaccuntanHble mapamMeTpbl TemioMaccooOMeHa B MPOEMe UCIHOJIb3YIOTCS KaK I'PAaHUYHBIE YCIOBUS
JUIS COCEJTHETO TIOMELICHHUS.



VI. Ilos1eBoi MeTOA MOJAEJTUPOBAHMS M0KAPA B 31aHUM

OcCHOBOM JIJI TOJICBBIX MOJCICH I0XApOB SBISIOTCS YPAaBHEHHUS, BBIPAKAIOIINE 3aKOHBI
COXPAaHEHUS MACChI, UMITYJIbCA, JHEPTHH M MacC KOMIIOHEHTOB B pacCCMaTPHUBaEMOM MajlOM KOHTPOJIHHOM
o0BeMeE.

YpaBHEHHE COXPAHEHMS MACChI:

op 0
— + —(p-u;)=0.(I11.43
o o (p-u)=0.( )

VYpaBHEHHE COXPaHEHUSI UMITYJIbCA:
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JI1s1 HBIOTOHOBCKUX KMJIKOCTEH, MOJUUHSAIOMINXCS 3aKOoHY CTOKca, TEH30p BS3KUX HAINpPSKEHUM
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Z (Yk - H k) - CTaTUYECKAA DHTAJILIIUA CMECH;
T k

Hx - Terora o6pa3oBanus k-ro KOMIIOHEHTA,

C, = .Y, - Cpyy
p ” PK - TENIOEMKOCTh CMECH IIpU MOCTOAHHOM INaBJICHUU,

R
0 - panmanmoHHbIi MOTOK SHEPrUM B HANPABIEHUH X.
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Hns 3ambikanust cuctembl ypaBHeHuiu (I11.43) - (I11.47) ucmomb3yeTcsi ypaBHEHHE COCTOSHUS
uaeaIbHOro rasa. /s cMecu ra30B OHO UMEET BUJI:

Y,
p=p-R, - T- ZM—k,(H1.48)
k

k

rac Ro - YHUBCpPCAJIbHasA ra3oBas MOCTOSAHHAs,

Mk - MmomsipHast Macca k-ro KOMIOHEHTa.

[Ipunoxenue N 2

K METOJIMKE ONPE/IEICHUs PaCUeTHBIX
BEJIMYMH IOKapHOI'O PUCKA B 3aHMUSIX,
COOPYKEHHSIX M MOKapHbIX OTCEKaX
Pa3IMYHBIX KJIACCOB (PYHKIMOHATBHOM
HOXKapHOW OMaCHOCTH, YTBEPKICHHOM
npukazom MUC Poccun

ot 14.11.2022 N 1140

KJIIACCHOUKALNUA JIIOACKUX ITIOTOKOB U ITAPAMETPbBI UX JIBUKEHUSA

1. PacuetHble rpynmsl Jr0Jei, oOpa3yrolue cocTaB JIIOACKOIO MOTOKAa BO BpeMsl 3BaKyallud B
3/1aHUU, TOJIPa3eAoTCa Ha TPYIIbI rojael 0e3 orpannyeHuss MmoOuiabHocTH (MO) M MamoMoOUIbHBIE
rpynisl Hacenerus (MI'H).

2. Jlrogu ©Ge3 orpanuueHuss MoOuibHOoctH (MO), paccmaTpuBaeMble TpU  HBaKyalluH,

MOIPA3CNAIOTCS Ha 7 TPYII, KOTOPbIe MOTYT UMETh OJJHOPOJHBIN U HEOJHOPOIHBINA COCTaB. YKa3aHHAS
Kiaccudukanus npeacrapieHa B Taommie [12.1.

Tabmura I12.1

['pynner OO61ure xapakTepUCTUKH JIF0JeH TPy MOOMIBHOCTH
KOHTHHTeHTa 0e3
OTpaHUYCHUS
MOOUITBHOCTH
OnHopoaHbie MO0-1 Hetu u moapoctku (7 - 18 ner)
TPYIIITBI
MO-2 Mononexs (18 - 25 ner)
MO-3 Jronu Tpymocnoco6HoTo Bo3pacta (18 - 60 mer)
Heonnoponn MO0-4 ['pynima, cocrodimas u3 1eTei AOMKOJIbHOTO U
BIE€ TPYIIIIBI MIKOJIBHOT'O BO3pacTa M JI0JIeH TPyI0CIIOCOOHOTO
BO3pacTa




MO-5 I'pynna, cocrosimas u3 feTei JOUKOIBHOTO U
HIKOJIBHOTO BO3PAcCTa, JIFOJICH TPYIOCIIOCOOHOTO
BO3pacTa U aKTUBHBIX JIFOJICH MOKUIIOTO BO3pacTa

MO0-6 ['pynmna, cocrosias U3 JOAEH TPYI0CIIOCOOHOTO
BO3PAcTa U aKTUBHBIX JIFO/I€N TOXKHUIIOTO BO3pacTa

MO-7 ['pynima, cocrosdias u3 a0Aeil ¢ TpyAHBIMU JE€THMH,
JleTel JOIIKOJIBHOTO U IIKOJIBHOTO BO3pacTa, Jo1en
TPYIOCIIOCOOHOTO BO3pACTa, aKTUBHBIX JIFOCH
MO>KHJIOrO BO3pacTa

3. Kimaccudukanus MI'H o rpynmam MoOMIIbHOCTH TIpeicTaBiieHa B Taduie 112.2.

Ta6auma I12.2
['pynmsl OO01re xapakTepUCTUKH JOJCH TPy MOOMIBHOCTH
MOOMJIILHOCTH
Ml Jrony, He UMEIONME HHBAIMIAHOCTH, CO CHUXXEHHOM MOOUIBLHOCTHIO

(moxmiele  mromu  (crapme 60 neT), AeTH JOIIKOJIBHOTO BO3pacTa,
OepeMeHHBIC )KEHIIIMHBI), a TAKXKE TIIyXHe U CIa00CIIbIIIaIe

M2 [Toxxubpie HEMOIIHBIE JIFOAU (MMEIONTNEe WHBAIUIHOCTh WM XPOHHYECKUE
3a00J1€BaHus ), CIICTbIC U CITA00BHUISAIINE JTHO U

M3 JIronu Tpya0COCOOHOTO BO3pacTa ¢ MOPaKEHHWEM OMOPHO-IBUTATEIHHOTO
amrmapara

M4 WuBanuapl, nepeBUraroiuecs Ha Kpeciaax-KosicKax

HM HemoOunpHble  rpakmaHe  (J'oau, HE  HUMEIOIIUME  BO3MOXHOCTH

MEePEIBUTAThCA CaMOCTOSITENIbHO, HAapUMeEp, JIOJH C TpaBMaMH OMOPHO-
JBUTATENBHOrO anmapara). Jlroel, nepeBUralommnxcsi HeCaMOCTOSTENbHO
Ha Kpecie-KOIsCKe, CIeayeT OTHOCUTD K rpynne HM.

HT Herpancnoprabenbupie moau (Jlrogu, aeicTBus MO TpaHCHOPTHPOBKE
KOTOPBIX SIBJIAIOTCS HEAOIYCTUMBIMU BCIIEACTBUE NMPAMOU YIpO3bl KU3HH,
BBI3BAaHHOM TaKOM TPaHCIIOPTHPOBKOIA. )

HO Jlromn ¢ OrpaHMYEHHON CTEMEHBI0 CBOOONBI, B TOM YHCIIE JIIOJA C
IICUXHYECKUMH OTKJIOHEHUSIMU (ITopsimox JBaKyaluu 1) (578
oTHocamuxcsa Kk rpymnne HO, onpenensercs WHCTpyKnueHd O Mepax
MOKapHOU O€30MaCHOCTH ISl KOHKPETHOTO 3aHMUS. )

4. B cootBercTBuN ¢ Tabmuuei I12.3 ocymiecTBisercs BbIOOp Ipynn 3BaKyHPyEeMOTO KOHTHUHIE€HTa
3aBHCHMOCTH OT Kjlacca (yHKIIMOHATHHOMN MOKapHOU OMacHOCTH 3AaHuii. Ha ocHOBe IPOEKTHOM U WHOM
JOKYMEHTAIlMW Ha 3JIaHUE ONpeaeseTcs oOIIee KOJIWYeCTBO Jofed B 3manuu. Omnpenensercs
KOJIMYECTBO JIIOACH, OTHOCSIIUXCS K KKIAOW M3 ATUX Tpymi. [Ipu oTCyTCTBHH HEOOXOIUMBIX TaHHBIX
KOJIMYECTBO JIFOJEH MPUHUMAETCA B COOTBETCTBUU C MMYHKTaMU 5, 6 HACTOSIIIIETO MPUITOKEHHUS.



5. MuHMMaNIbHOE pacuy€THOE KOJIMYECTBO JIIOJIEH B 3JaHUH IOJIKHO COCTABIIATh HE MEHEE:
TS TAHLICBAIBHBIX 3aJ0B - | yesnoBek Ha 1,35 M? momaam 3aia;

JUIs MarasuHOB - | YemoBeK Ha 3 M2 IUIOM[aAM TOPTOBOTO 3aia, BKIIOYAS IUIOMAfAb, 3aHATYIO
00opynOBaHUEM;

JUIS PHIHKOB - 1 uyenoBek Ha 1,6 M? MUIOIIAAM TOPrOBOTO 3aja PHIHOYHOM TOPrOBJIM, BKJIIOYAS
IUIONIA/Ib, 3aHATYIO 000pPYOBaHUEM;

JUISL IPENPUATANA OBITOBOTO OOCHy:XMBaHus - 1 demoBek Ha 1,35 M? TUIOIMIAJN TTOMEIEHHUS JIs
MMOCETUTENICH, BKIIIOYAs TUIOIIA (b, 3aHATYI0 000PY/I0OBaHHEM;

JUI. aIMUHUCTPATUBHBIX MOMeENIeHud - 1 yeaoBek Ha 6 M2 CyMMapHOH TuIomaan Oo(GHCHBIX
TOMEIIICHUH

JJIA CTOSAHOK aBTOMOOMIIEH - 1 uemoBek Ha 1 MaIIuHOMCECTO,

JUISL IPEATIPUATUIN OOIIECTBEHHOTO IUTaHUs - | yenoBek Ha | mocajoyHoe MECTO, U OpraHU3aLUuu
TaHIEBAIbHBIX IUIOIAA0K - 1 uenoBek Ha 2 M2 IIOIIAM 3a/1a, He 3aHATOH 0060pyI0BaHHEM;

JJIsA 3[[aHHﬁ JKHUJIBIX MHOTI'OKBAPTHUPHLBIX - HE MCHCC KOJIMYCCTBA KOMHAT B KBAPTUPC ILIIOC ABA
YCJIOBCKA HA KAXKAYHO KBAPTUPY;

AJIs1 BHCKBAPTHUPHBIX KJIAAOBBIX 3I[3.HI/II71 JKHUJIBIX MHOT'OKBAPTUPHBIX - 1 yenmoBek Ha 1 KJIIaJOBYIO,

JUISL MOJICNIbHBIX 3aJI0B KYJIBTOBBIX 3JaHM C PAcCUYETHBIM YHCIOM IIOCETHTENeH - He MeHee
KOIMYECTBA CHASYUX MECT IUTIOC KONMYECTBO JIOAEH, ompesieneHHoe u3 pacdera 0,8 M2 muiomamm
MOJIEJIBHOTO 3ajIa Ha OJJHOT'O YeJIOBEKa, HE 3aHATON 000py10BaHHEM;

JUISL MOJIETIBHBIX 3aJI0B KYJIBTOBBIX 3/JIaHUN C HEpAacCUETHBIM YMCIIOM IoceTuTenel - u3 pacuera 0,5
M? II0IIAIM MONENEHOTO 3aa Ha OJHOTO 4ejIoBeKa, BKIII0Uas TIIOMAb, 3aHATYI0 000PYI0BAHHEM;

JUIS anTaps KyTbTOBBIX 3/JaHMH - M3 pacdyeTa 5 M? IUIOMAAN anTaps Ha OJHOTO YeIOBeKa, BKITIOUAs
IJIOMIA b, 3aHATYIO 000PYIOBaHHEM.

B ciyuae, ecnu o01iee KOIMUECTBO JIIO/IEH, ONIPEIEICHHOE M0 MYHKTY 4 HACTOSILEro NMPUIIOKEHMUS,
COCTaBJISIET MEHEE MUHUMAJIbHOIO, KOJUYECTBO JIOACH ClIeLyeT NMPUHUMAaTh PaBHBIM MUHUMAaJIBHOMY
pacyeTHOMY KOJIMYECTBY, 32 UCKIIOYEHUEM CIYy4aeB, KOTJa YUCIECHHOCTb JIIOJEH OrpaHHYeHa B PAMKaxX
JOMOJTHUTEIBHBIX MEPONPUATUH IO 00ECTIEYEHUIO MOKAPHOM O€30MacCHOCTH.

6. B coorBerctBUM c monoxeHusMmu Tabmuiel [12.3 ompenensieTcs MUHHUMAaIbHOE PacYeTHOE
KOJINYECTBO JIIOJIEH, OTHOCIIIUXCS K rpynmnaM MoOuwibHocTd M2, M3, M4. Ilpu sTom, eciau B Tabnuue
MIPUBEJICHO CyMMapHOEe KOJIMYECTBO JroAed rpynn M2, M3, M4, konu4ecTBO JIFOAEH KaXXKIOW U3 TPYIII
(M2/M3/M4) cnenyet onpenensTs u3 cooTHomenus: 0,25/0,6/0,15.

[Ipu HEOOXOIMMOCTH KOJHMYECTBO JIIOACH B OCTAaBIIEHCS TPYMIE OMNpEAeNseTcsl Kak pPa3HOCTh
MEXy OOIIMM KOJIMYECTBOM JIIO/IeH M CyMMapHBIM KOJMUYECTBOM Jitojel rpynn M2, M3, M4.

7. Jist 3naHuii OOTBHUIL KOJTUYECTBO JIFOJICH B KX I0W Tpymie onpenensercs no tabmune [12.4. s
CHEIMATM3UPOBAHHBIX  yUpexkaeHud st mpedbiBanus MIH (moma WHBamuaoOB, KHUIBIE JIOMa,
CIICHUAJIBHO MPECAHA3HAYCHHBIX [JId I/IHBaJ'II/I}IOB), KOJINYECTBO MFH, OTHOCAIINUXCA K pa3jJIndHbIM



TpymmaM, CJIeIyeT OIpeaesiTh B COOTBETCTBHM C 3a/JaHMEM Ha TMPOCKTUPOBAHWE WJIM WHOU
JOKYMEHTAlMEW Ha 3/IaHHE.

Tabmauua I[12.3

DBaKkyupyeMblid KOHTUHTEHT B 3aBUCUMOCTH OT KJlacca
(b YHKIIMOHATILHOM TI0’KapHOM OMACHOCTH 3/IaHUI

N Kunacc Hasnauenwue 3qa0us MuHUMaIIBHOE pacyeTHOE
/11 | GyHKIIMOHATIBH KOJIMYECTBO JIIOJICH,
01 IIOKapHOM OTHOCSILUXCS K Pa3JINYHBIM
OIIaCHOCTH rpyImmnam MoOUIbHOCTH, %o
1. M1
3/1aHus JOUIKOJIbHbBIX (1OIIKOJIbHUKN)
00pa30oBaTeNIbHBIX OpraHu3anui CyMMapHO€e KOJIMYECTBO
M2, M3, M4 - 2%
CnanpHble KOpITyCca MO-1
00pa3oBaTeNIbHBIX OpraHu3aluii ¢
HaJII)I/I‘H/IeM WHTE Halei " CTCLII(I/IX Cymmaproe xomriectso M2, M3,
Jrep A M4 - 2%
OpraHu3aIui
Crienanu3upoBaHHbIE JOMa
®1.1 " P 8 M2 - 100%
npecrapeiibiX (HEKBapTUPHBIE)
Crneunanu3upoBaHHbIE JOMa B cootBercTBHE C
UHBAJINIOB (HEKBAPTUPHBIC) JIOKyMEHTallMeN Ha 31aHHe
31aHus MEAUIIMHCKHUX
OpraHu3aiuii, npe1Ha3HauYeHHbIE
JIs1 OKa3aHUsI MEIULINHCKON .
A A B cootBercTBum ¢ Tabauueit 117.4
MOMOIIH B CTallMOHAPHBIX
YCIOBUAX (KPYIJIOCYTOYHO)
(anee - OONBHUIIBI)
2. [NoctunuLbl, O0MIEKUTHS (32 MO-5
UCKJTIOUEHHEM OOIIeKUTUH
o CymmapHoe konmdectso M2, M3,
1.2 KBapTUPHOI'O TUIA), CHAJIbHbBIE o .
M4 - 3% o01eit BMECTUMOCTH
KOpITyca CaHaTOPUEB U JOMOB
3/1aHus, HO HE MeHee | Mecra
OTJIbIXa OOIIEro THIa, KEMIUHTOB
3. MO-7
Cymmaphoe konndectso M2, M3,
M4 - onpenensercs 3a1aHUEM Ha
MHOroOKBapTHUPHBIE KUIIbIE I0MA, | IPOEKTUPOBAHUE, HO HE MeHee |
®1.3 B TOM YHCJIe OOUIEKUTHUS YeJloBeKa Ha 3Tax (3Tax CEeKI[HH)
KBapTUPHOI'O THIA npu wiomaau He 6onee 550 M2.
[Tpu Gonpinelt Tiomagy - B
COOTBETCTBHUH C ITYHKTOM 2
HACTOAIIEN TaOINIIBI




D14

OnHOKBapTUPHBIE )KUIIBIE IOMA, B
TOM 4HciIe OJIOKUPOBaHHbIE

MO-7
M2 - 1 gyenoBek

®2.1, P2.3

Teatpsl W1 1€TEN U UUPKU

MO0-4
CymmapHoe konunuectso M2, M3,
M4 - 3% 00111e¥1 BMECTUMOCTH
coopykeHuit mmoc 1 Mmecto Ha
kaxabie 100 mect nipu
BMecTUMOCTH cBhime 1000
3puTenen

TeaTpsl (711 B3pOCIBIX),
KHHOTEATPhI, KOHIIEPTHBIC 3aJTbI,
KIIyObl, CIIOPTUBHBIC COOPYKCHHUS
¢ TpuOyHaMu

MO0-5
CymMmapHoe konnuectso M2, M3,
M4 - 3% 00111e¥1 BMECTUMOCTH
COOpYXeHHUM utoc 1 MecTo Ha
kaxabie 100 mect nipu
BMecTuMocTH cBbitie 1000
3puUTeNe

2.1

bubauorexu

MO-2
CymmapHoe konruectso M2, M3,
M4 - 3% 00111e1 BMECTUMOCTH
COOpYXEeHHM Tuoc 1 MecTo Ha
kaxabie 100 mect nipu
BMecTumocTH cBeitre 1000
yuTaTeNneu

©2.2, 2.4

TaHieBabHBIE 3aJ1BI

MO-2
CymmapHoe kommuectBo M2, M3,
M4 - 2% o0111eii BMECTUMOCTH
3JaHHS

My3eH, BBICTaBKH

MO-5
CymmapHoe konnuectso M2, M3,
M4 - 2% o01ieit BMECTUMOCTH
31aHUS

10.

@3.1

3I[aHI/I$[ opraHu3an TOProBJIn

MO-5
CymmapHoe konruectBo M2, M3,
M4 - 3% o0111eii BMECTUMOCTH
3JaHHS

11.

®3.2

3naHus opraHu3aIun
OOIIECTBEHHOTO TTUTAHUS

MO0-5
Cymmaphoe konndectso M2, M3,
M4 - 5% o01eit BMECTUMOCTH
3/1aHus

12.

®3.3

Boxk3asbl

MO0-5
Cymmaphoe konmdectso M2, M3,
M4 - 2% o01eit BMECTUMOCTH
3/1aHus




13. D34 3maHug MEIUIIMHCKUX MO-6
opranu3zanui, npeaHazHadeHusie | CymmapHoe KojinuectBo M2, M3,
JUTSL OCYIIIECTBIICHUS M4 - 5% o01eit BMeCTUMOCTH
MEIULMHCKON JeITeIbLHOCTH, 3a 3JaHUS
UCKITIOYCHUEM OOJIBHUIT (N5
B3POCJIBIX JTFOJICH )
14. 31aHusg MEIULIMHCKIX
OpraHu3anui, peJHa3HauYeHHbIC MO0-4
JUISL OCYIIIECTBIICHUS Cymmapnoe koauyectso M2, M3,
MEJINIMHCKON JIeITENLHOCTH, 3a M4 - 5% o0111eii BMECTUMOCTH
HCKITFOYCHHEM OOIbHUIL (1151 30aHUsA
JETeN U MOJIPOCTKOB)
15. ITomerenus 118 IIOCETUTEIICH
opraHu3aIii ObITOBOTO U MO0-6
D35 KOMMYHaJIbHOT0 00ciykuBanus ¢ | CymmapHoe kosnnuectso M2, M3,
) HEPACYETHBIM YUCIIOM M4 - 3% 00111e¥1 BMECTUMOCTH
IIOCAJOYHBIX MECT IS 3JaHNs
MIOCETUTEIIEN
16. OU3KyIbTYPHO- MO-4
030POBUTEINIHHEBIE KOMILIEKCHI U
Ileg(ﬂeHI/IH ¢ TIOMeIEHAAMH Ge3 CymmapHoe konnuectso M2, M3,
yib N M4 - 2% o06111e¥i BMECTUMOCTH
TPUOYH JUTsl 3pUTENICH, OBITOBBIC S
MTOMEIICHUS (JIJ1s1 JCTEH )
d3.6
17. (U3KYIBTYPHO-03/I0POBUTENIbHbIE MO-6
KOMILIEKCHI 1 eXKIECHUSA C
HOMGHIGHI/ISIMIZIGIEB TI[H GyH 1 CymmapHoe konruectBo M2, M3,
. pHoY M4 - 2% o0111eii BMECTUMOCTH
3pUTENCH, OBITOBBIC TTOMEIIICHUS -
(17151 B3pOCTBIX), OaHU
18. OOBEKTHI PETUTHO3HOTO Mo-7
®3.7 p Cymmaphoe konudectso M2, M3,
Ha3HAYEHUS o o
M4 - 7% ot o0111eli BMECTUMOCTH
19. 3nanus o01Ie00pa3oBaTeIbHBIX MO-1
OpraHmn3aIiy, opraHnu3amui
p » OP Cymmaphoe konudectso M2, M3,
D4.1. JOTIOTHUTEIIFHOTO 00pa3oBaHus N
o M4 - 2% o0111ero uKciaa MeCT B
netei, mpodeccHoHambHBIX
. VUPEKICHUN
00pa3oBaTeNbHBIX OpraHU3aIuit
20. 3nanus o0pa3zoBaTeNbHBIX
OpraHU3aIi BBICIIETO MO-3
0o0pa3oBaHus, OpraHu3alui
D4.2 P > OP H Cymmaphoe konmdectso M2, M3,
JIOIIOJIHUTEILHOTO o
M4 - 2,7% o0111ero 4nciaa MecT
npodeccuoHaIbHOTO
o0OpazoBaHus
21. 4.3 371aHusl OpraHoB yIPaBICHUS MO-3




YUPEKICHUH, IIPOEKTHO-
KOHCTPYKTOPCKHMX OpPIaHU3ALNMH,
UH(POPMALIMOHHBIX U
PENAaKIIMOHHO-U3/1aTeIbCKUX
OpraHu3anui, Hay4HbIX
opraHu3zanuii, 6aHkoB, KOHTOP,
oducos

CymmapHoe konnuectso M2, M3,
M4 - onpenensgeTcs 3a1aHUEM Ha
IIPOCKTUPOBAHUE WIA NHON
JIOKyYMEHTalMEel Ha 3/1aHHE

22. d4.4 31aHus OKaAPHBIX JIETO MO-3 - 100%
23. [Ipou3BOACTBEHHBIE 3J]aHUS MO-3
P ’ Cymmapnoe koauyectso M2, M3,
COOPY’KEHHSI, IPOU3BOJICTBEHHbBIE
®5.1 M4 - onpenensiercs 3alaHUEM Ha
U J1abopaTOpHBIEC TOMEIIECHUS, .
MPOEKTUPOBAHUE WIIH UHOM
MacTepCKHe, KpeMaTOpHuu .
JIOKyMEHTaIlMel Ha 3/1aHHe
24. MO-3
Cknazackue 31aHus, coopyxenus, | CyMmapHoe konnuectso M2, M3,
KHUTOX PAHHJIUIIA, APXUBBI, M4 - onpenensieTcs 3a1aHUEM Ha
CKJIQ/ICKHE TIOMEIICHUS MPOEKTUPOBAHUE WIIH UHOM
JIOKYMEHTAllUEH Ha 3/1aHUE
25. MO-7
(KpoMe BCTpOEHHBIX
d5.2 aBTOCTOSTHOK, TJI¢ OCHOBHOM
9BAKYUPYEMBbIii KOHTUHTE€HT
CrosHku 1711 aBTOMOOMIIEH 0e3 OTpeIeTIeTCs Ha3HAYCHHEM
TEXHUUYECKOTO OOCITYKUBaHUS U 3/1aHMS, B KOTOPOE OHU
peMoHTa BCcTpoeHbl.) CymmapHoe
KonmdecTBo M2, M3, M4 -
OTpenieNsieTcs 3alaHeM Ha
MIPOEKTUPOBAHUE WM UHOM
JIOKYMEHTAIlUEH Ha 31aHUE
26. MO0-3
N CymmapHoe konnuectso M2, M3,
3/1aHMS CeNIbCKOXO03SIICTBEHHOTO
5.3 M4 - onpenensieTcs 3aJaHUEM Ha

Ha3Ha4YCHUs

MIPOEKTUPOBAHUE WII UHOU
JIOKYMEHTAIlUEH Ha 3/1aHUE

Taomuua [12.4

3BaKy14pyeMbII>i KOHTHHI'CHT IJIA PA3JIMYHBIX OTJIeICHUI 6OJ'ILHI/II_I

Otnenennst OOJIBHMUILL

PacueTrHO€E KOIMYECTBO JTIOMEH,
OTHOCSIIIUXCS K PA3JIMYHBIM TPYIIIIamMm

MoOuIsrHOCTH, %

TeparneBTuyecKoe OTIEICHNE

MO0-6 - 27




M2 - 56
M3 -11

M4 -6

HeBpOJIOI‘I/I‘IeCKOG OTACICHUC

MO0-6 - 15
M2 - 50
M3 -9
M4 -7
HM - 17

HT -2

OHKOJI0TUYECKOE OTACICHUC

MO0-6 - 41
M2 - 37
M3 -10
M4 -7
HM -4

HT-1

Kapnnonorungeckoe oraenenue

MO-6 - 24
M2 -61
M3 -6
M4 -5
HM -3

HT-1

XI/IMI/IOTepaHeBTI/I‘-IeCKOC OTACIICHUC

MO0-6 - 40
M2 - 40
M3 -10
M4 -6
HM -3

HT -1

XHApypruyeckoe OTAEICHUE

MO-6 - 42




M2 -41
M3 -6
M4 -5
HM -4
HT -2

IIyneMOHOIOrNYECKOE OTAEIEHUE

MO-6 - 58
M2 - 32
M3 -5

M4 -5

ypOJ’IOFI/I‘ICCKOG OTACJIICHUC

MO0-6 - 41
M2 - 43
M3 -7
M4 -6

HM -3

Helipoxupyprudeckoe otaeineHue

MO0-6 - 41
M2 -12
M3 -30
M4 -9
HM -5

HT -2

I'uHexkomorudyeckoe OTaACICHNE

MO0-6 - 92
M2 -3
M3 -4

M4 -1

JleTckoe oTAeIeHue

MO0-4 - 92
M3 -5

M4 -3

PoagunbHoe oTnenenue

MO-3 - 15




M1 (OepeMeHHBIE KEHIIUHBI) - 82
M3 -2

M4 -1

8. B 3maHmsIX, T7€ JIHOJM, OTHOCAIIMECS K rpymnie M1 He BbIIEICHBI B OTACIBHYIO TPYIIY, OHH
YUYUTBHIBAIOTCS B COCTaB€ CMEIIAHHOTO TMOoTOoKa Tpynnel MO U Kak OTAenbHas Trpynmna He
paccMaTpuBarOTCs.

9. B 3aBucuMOCTH OT ()YHKIIMOHATHLHOTO HA3HAYCHHSI 3JIaHUS JIIOJCH, BXOISIIUX B COCTaB TPYIII
M1 - M4, ¢ yuerom Tabsmnbl [12.2 cieayer OTHOCHTH K OJIHOW W3 TPYIII, MapaMeTPhl IBH)KCHHS KOTOPBIX
npuBeeHsl B Tadbmuie [12.7.

10. ITmomanb ropu30HTANBHOM TPOSKIUH JTrojeH f, M?/dei., B 3aBUCHMOCTH OT MX MOOGHJIBHOCTH,
BO3pacTa M OJICKIBI CIEAYeT MIPUHUMATD B COOTBETCTBUM C IPUBECHHBIMU HUKE IaHHBIMU:

0,03 M2/4ell. - ISt IeTeil JOIIKOIBHOTO BO3pacTa (JIOIIKOJIHHUKOB);
0,06 M?/4en. - 115 AeTeil ¥ HOAPOCTKOB MKOIBHOTO BO3PAcTa (IIKOJIBHUKOB);

0,100 m%*4en. - must JrOmel MOJOAOTO H cpennero Bo3pacta (MO) B jetHed onexae 0e3
JIOTIOJTHATEIHHBIX OTOP;

0,15 M?/uen. - st geteii ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH; JUIsl O€pPEMEHHBIX JKESHIIUH;

0,125 m?/wen. - ana moxeil Momomoro M cpeaHero Bospacta (MO) B 3uMmHel onmexae 6e3
JOTIOTHUTEIBHBIX OMOP, MIIYXUX M CIa00CIBIIIAIINX JTFOICH MOJIOIOTO0 U cpeaHero Bo3pacta (M1);

0,200 m?/gen. - ams MEOjel MONOAOTO M cpeaHero Bospacta (M3) ¢ OJHON JOMOJTHHTETHHOM
OTIOPO; JUISI TOXKHIIBIX HEMOIIHBIX Jtofei (M2) 6e3 TOMOTHUTENBHBIX OTOP U ¢ OAHON JOMOJTHUTEIHHON

OTopoi (B TOM YHCIIE TIIYXHUX U CJIa0O0CIbIIIAIINX );

0,300 M2/den. - IS JIF0eH MOJIOOTO | cpeanero Bo3pacta (M3) ¢ nByMsl JONOJHUTEIbHBIMHU
oropamu;

0,4 M?/den. - JUIs CHIETBIX ¥ CIabOBHIAIINX TojIei ¢ TpocThio (M2);
0,96 M%/4ei. - [T HHBAITUIIOB, MepPEIBUTAIONINXCS HA KPecliax-KOJsCKaXx.

JlononHuTeNbHBIC JAHHBIE TUIOMIAN TOPU30HTATBHON MPOEKINH JTHoIeH f, M2/uer., MIPEJICTaBJICHbI B
Tabi. I12.5.

Taomura I[12.5

[momaae ropu30HTaIBLHON MPOEKIUH JIOJIEN C OTpaHUYEHHOU
MOOWIBHOCTBIO, M2/4el.



3710pOBbIE Canenble C nopaxxeHreM OIOPHO-ABUIATEIBHOIO anapara
JIFO T,
CI1a0oCIIbIIIA MepeABUral0 | MepeABUrar | nepeABurar | NepeaABUrar | TPaHCIHOPTHP | TPAHCIIOPTHP
e, ¢ muecs 0e3 Imuecs ¢ Imuecs ¢ muecs Ha yeMEbIe Ha yeMBbIe Ha
2
OrpaHUYCHUE AOIOJHHATCIIb OTHOU JABYMs Kpecnax- HOCHIIKax KaTajakax
M HBIX OIIOp | JOIOJIHUTEb | JOIIOJHHUTEb |  KOJIACKAX
YMCTBEHHOI HOU OIOpOi HBEIMH
eI TEIBHOCT oIopaMu
51
1 2 3 4 5 6 7 8
& o * hod o @ A L K ®

a=0,28 a1 =0,72 a»=0,40 a3 =0,50 as =0,50 as = 0,80 b1 =0,50 b, =0,75
c=0,46 c1=0,82 c2=0,75 c3=0,65 c4=0,90 cs=1,20 11=2,10 ,=2,10
f=0,10 f=0,40 f=0,25 f=0,20 f=0,30 f=0,96 f=1,05 f=1,58




11. PacyerHoe 3HaueHHME CKOPOCTH JBM)KCHHUS JIIOJCH HAa ydYacTKE 3BaKYyal[HOHHOI'O IYTH IPH
OIpe/ICIIEHHOM 3HAYEHHH IUIOTHOCTH MOXET ObITh onpenaeneno mo ¢opmye (I12.1) ¢ yuerom AaHHBIX B
Tabimunax [12.6 u [12.7:

Vi =V, 1-ailn% -m, nipu D, > D,

0i

Voi = Vo, mpu B, < Dy, (I12.1)

rae Voi - cpeaHee 3HaYeHUEe CKOPOCTH CBOOOTHOTO JIBIKCHHMS JTFOJICH B TTOTOKE (TIpH D j < b, i),
M/MUH;

rae Vpi - CKOPOCTh JBUKEHHS JIIOAEH B IOTOKE M0 i-My BHIY ITyTH, M/MHUH, TIPH IUIOTHOCTH TIOTOKA
Di;

Di - 3HaueHHe IIIOTHOCTH JIOJCKOI'O IIOTOKAa Ha 1-M Y4YaCTKE 5BaKyallUOHHOT'O IIYTH, IIeJ'I./MZ;

Doi - mpeneabHOE 3HAYCHHUE TUIOTHOCTH JIFOACKOTO MOTOKA, IO JAOCTHIKEHHS KOTOPOI'O BO3MOKHO
CBOOOIHOE JBMIKCHHUE JIFOJICH 0 i-My BHY MyTH (TJIOTHOCTH HE BJIMSCT HA CKOPOCTh JABHXKECHUS JIIOJICH),
2.
yeir./M*;

i - KO3(GOUIMEHT ajanTanuuy el K U3MEHEHUsAM IJIOTHOCTH HMOTOKAa MPU JBUKEHUU IO j-MY
BUY IIYTH;

m - KO3(1)(I)I/II_II/I€‘HT BJIUSHUSA TIPpOEMa. 3HaueHHEe m MNPUHHUMACTCA pAaBHBIM M = 1 IIpU TJIIOTHOCTU

ToTOKa mepes rpanumeit npoema D < 0,5 Mm% TIpu D 2 0,5 M%/M? 3HaUeHHE M IIPUHEMAETCS PABHBIM
m=1,25-0,05D.

3Hadenus Benu4uH ai, Doi, 1 Voi ipencrapiensl B Tabnumax [12.6 u [12.7.
Tab6mumna I12.6

[TapameTpsl JTH0JICKOTO MOTOKA ISl TPYIIIT OCHOBHOTO KOHTUHTEHTA
pa3IMYHOTO cocTaBa 6e3 orpanndenust MmoounsHoct (MO)

PacueTHas Bun nmytu u 3HaueHus napamerpos B popmare Voi/ai/Doi, Cpennss
rpynna M/MUH/-/qen/M? oAb
TOPU30HTAIBHO

1 MPOEKIUH, M2

I'opuszonTane [Ipoem JlectHuna JlectHuna
HBII BHU3 BBEPX
1.M0-1 92,6/0,284/0,7 | 92,6/0,350/1,2 | 92,4/0,338/0,9 | 65,9/0,289/0,8 0,06
5 0 4 4

2. M0-2 120/0,308/0,7 | 120/0,308/0,5 | 129/0,353/0,5 |76,8/0,305/0,6 0,09




2 3 8 7

3. M0-3 100,0/0,295/0, | 100,0/0,295/0, | 100,0/0,40/0,8 | 60,0/0,305/0,6 0,1
o1 65 9 7

4. M0-4 93,8/0,353/0,5 |93,8/0,371/0,6 | 93,8/0,394/0,7 | 57,5/0,375/0,6 0,09
6 4 5 6

5. M0-5 91,4/0,357/0,5|91,8/0,366/0,6 | 90,0/0,410/0,8 | 56,1/0,379/0,6 0,121
8 2 3 8

6. M0-6 69,6/0,385/0,7 | 72,1/0,318/0,4 | 61,7/0,394/0,7 | 43,5/0,400/0,7 0,127
1 1 5 8

7. MO-7 45,02/0,425/0, | 50,0/0,253/0,1 | 30,0/0,367/0,6 | 30,0/0,414/0,8 0,121
86 8 2 8

B Tabmuue 112.6 ykasanbl qaHHbIe 1UIs1 JIETHEH OJeKIbl. B cirydae pacueTHOW 3BaKyaluu JItOJei B

3UMHEN 0/IeXkK € MJIOMAAb IPOSKIMH HAZI0 YBEIUYUTH HA 25%.

3HadyeHUS BEJIMYUH ai, Doi u Voi, JJIA OIIPCACIICHUA ITapaMCTPOB
JABHOKCHUA JIFOJCKHX ITIOTOKOB, COCTOAIINUX U3 JHOI[GI;'I, OTHOCAIIHNXCA

K MI'H Ha pa3HbIX ydacTKax IIyTH dBAKyallUU

Bug nytu ai Doi, ueir,/m? Voi, M/MUH
[Moxwunbie mroau (crapuie 60 jer)
I'opu3oHTaTBHBIN 0,295 0,51 80
[Tpoem 0,295 0,65 80
JlecTHuna BHA3 0,400 0,89 70
JlecTHHITa BBEpX 0,305 0,67 60

[Toxxuipie HEMOIIHBIE JTFOIN (I/IMeIOI_I_[I/Ie WHBAJIMAHOCTH UJIK XPOHUYCCKHUC 38.60J'ICB8.HI/I$I)

["opu3oHTanbHbII 0,428 0,96 25,00
ITpoem 0,456 1,02 20,00
JlecTHHIIA BHU3 0,505 1,26 20,00
JlecTtHuua BBepx 0,338 0,56 20,00
[Tannyc BHU3 0,353 0,58 25,00
[Tanmyc BBEepx 0,368 0,72 15,00

Taomuua [12.7




JomkonbHUKY (neTH 3 - 7 JIeT)

I'opu3oHTaTBHBIN 0,275 0,78 60
[Tpoem 0,350 1,2 60
JlecTHHIIA BHU3 0,190 0,64 47
JlecTHuna BBepx 0,275 0,76 47
JleTu ¢ orpaHUYEHHBIMHA BO3MOXXHOCTSIMH
I"opu3oHTaIBHBII 0,29 0,60 51,00
[Tpoem 0,30 0,67 47,00
JlecTHHIIa BHU3 0,21 0,63 23,00
JlecTHuna BBepx 0,30 0,69 20,00

JIroqu pr,I[OCHOCO6HOFO BO3pacTa C MMOPpaAXKCHHUEM OIIOPHO-ABHUIaTCIILHOI'O allllapara

I"opu3oHTaIBHBII 0,414 0,77 44,00
[Tpoem 0,345 0,57 38,00
JlecTHuna BHA3 0,422 0,96 24,00
JlecTHmIra BBEpX 0,313 0,74 14,00
Crensble u c1aboBUASIINE THOAN
I'opu3oHTaTBHBIN 0,371 0,73 26,00
[Tpoem 0,271 0,77 17,00
JlecTHHIIA BHU3 0,519 0,97 21,00
JlecTtHuua BBepx 0,387 0,82 18,00
I'myxue u cnabocnplmaniye Jroau
["opu3oHTanbHbII 0,301 0,58 82,00
ITpoem 0,328 0,73 82,00
JlecTHHIIA BHU3 0,380 0,91 82,00
JlecTtHuua BBepx 0,344 0,72 54.00
bepemeHHbI€ KEHIIMHBI
I'opu3oHTaTBHBIN 0,404 0,991 56,42
[Tpoem 0,427 1,033 49 47




JlectHuna BHA3 0,336 0,786 42,35

JlecTHuna BBepx 0,411 1,312 31,25

I/IHBaJII/II[BI, NEpCABUTAONIUECCA Ha KPECIIaX-KOJISICKax

I'opu3oHTaTBHBIN 0,400 0,141 60,00
[Tangyc BHU3 0,400 0,141 60,00
[Tanmyc BBEpX 0,420 0,156 40,00

B rtabmuue I12.7 mapamerpsl IBMKEHHS IO TMAaHAYCY BHU3 M BBEPX IPUBEACHBI TOJBKO JUIS
ITOKHJIBIX HEMOIIIHBIX J'IIOI[Cﬁ (I/IMGIOH_[I/IX WHBAJIMAHOCTb HUJIM XPOHHUYCCKUC 3a6OH€BaHI/ISI) 1 MHBAJIUIOB,
Nepe/IBUTAIOIINXCS Ha KpecsiaXx-KoJsickax. /Iy oCTanbHBIX JIIO/IeH MmapaMeTphl JBIKSHHUS 110 MaHaycam,
€ClIM UX HAaKJIOH He3HauuTelleH (He Oozee 1:8), HEoOXoauMO OmpenensaTh, Kak JUisi TOPU30HTAIBHOIO
IyTH, TIPA 00JIee 3HAYMTENBHBIX HAKJIOHAX - KaK JUIs JICCTHUIIBL.

3HaueHUE HHTCHCUBHOCTH JIBHIKCHHUS JIFOJICH B TIOTOKE OINPEICICHHON TUIOTHOCTH (Di, Y€J./(M MHUH),
a TaKkKe MaKCHMallbHOE€ 3HAY€HHE WHTEHCHUBHOCTHU (maxi, YEJN./(M'MHH), NIPH JBUKEHUHU Ha 1-M y4acTKe
9BAKYyallMOHHOTO MyTH paccuuThiBaeTcs 1o ¢popmynam (I112.2) u (I12.3).

[Tpu ydere B pacyerax IUIOMIAIM TOPU3OHTAIBLHOM MPOEKIUH Jitoed f MHTEHCUBHOCTH Di U (maxi
OyIyT UMETh pa3MEPHOCTh M/MUH:

Ui = D - Vp;, (112.2)

qmaxi = D .VDq ! (H23)

qmax |

rac Dq i - IINIOTHOCTH J'IIO}IGfI B IIOTOKEC, IpHU KOTOpOfI JOCTHUTacTCsd MAaKCUMAJIBHOC 3HAYCHHUC

max

MHTCHCUBHOCTH ABHXXCHUA JIA 1-TO BUJA ITYTH, LIe.]'[./M2 niIn MZ/MZ;

\Y

Amax i

KOTOPOM JOCTUTACTCA MAKCUMAJIbHOC 3HAYCHNUEC NHTCHCUBHOCTH IBUKCHUA, M/MUH.

- CKOPOCTh JABUKCHUA J'IIO}IGI71 B IIOTOKE IIO 1-My BUAY IOYTHU IIPU IIJNIOTHOCTHU IIOTOKaA, B

i paccuuThIBaeTcs Mo hopmye:

qmax

1

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

Omax !
Bae 3aBucumoctu oT THIIA HCHOJ’ILSyCMOﬁ MOJCIINA 3HAYCHUC (maxi U 3HAUCHUC MHTCHCUBHOCTHU IIpU

MaKCUMaJbHOW IJIOTHOCTU (Dmaxi, M/MHH, UIsl TOTOKOB JIFOOOTO0 cOCTaBa HE JOJKHBI IPEBBILIATH
3Ha4YeHUH, NpuBeIeHHbIX B Tabnuue [12.8.

Taomuua [12.8

3HadYeHUS BEIMYUH (max U (Dmax Ha Pa3HbIX y4aCTKax



MIyTH HBaKyaluu

Bun nytu Qmax, M/MUH Qpmax (TIpx 00pa30BaHUU MaKCUMAJIbHOM
IJIOTHOCTH ), M/MUH

["'opu3oHTaIbHBIN MTYTh 16,5 13,5
. 85HpH82196M'
19,6 ’ '
JBepHO# IpoeM 25+ 3,755’ i 5<1.6Mm
JlecTHHIIa BHU3 16,0 7,2
JlecTHuna BBepx 11,0 9,9

12. JIns nroxeil, HECOCOOHBIX K CaMOCTOSITENILHOM 3Bakyaluu (Aajnee - HEMOOWJIbHBIE JIIOJN),
HEO0XO0/UMO ONpEAENATh PacUeTHOE BpEMs CIAceHHUs M3 JIe4YeOHO-NPOPMIAKTHYECKUX U COLMAIbHBIX
YUPEKIACHUN IIPU IOMOLIY HOCHIIOK.

Cnacenue OCYHICCTBIIACTCA IICPCOHATIOM 11O ABOC.

PacuetHoe Bpewmsi criaceHUss HEMOOWIBHBIX JIOJCH tpen, MUH, OINpPEHEISACTCS KaK CyMMa 3arpar
BPEMEHU Ha I10CIIEI0BATEIIbHBIE ONEPALIUH, BKIIOYAOIIHUE:

YKiIIaAbIBAHUC HEMOOUJIEHOTO YeJIOBEKa Ha HOCHIJIKHU,
MEPCHOCKY HEMOOMJIBHOTO YeJIOBEKa Ha HOCHIIKAaX B 0e301macHoe MECTO,
MEpCKIaAAbIBAHUC HEMOOMIIBHOTO YEJIOBEKA C HOCHIIOK Ha MMOATOTOBJICHHYIO ITIOBEPXHOCTD,

nepeaBmKeHue (BO3BpallleHNE) MepCcoHaIa C MyCTHIMU HOCHJIKAMH 3a CJIEIYIONUM HEMOOMIBLHBIM
YEIIOBEKOM.

ITocae NEpCKIaaAbIBaHUA C HOCHJIOK HAa MOATOTOBJICHHYIO MTOBECPXHOCTE IMOCJICIHETO HEMOOUJIIEHOTO
YCJIOBCKA, 3aTpaTbl BPECMCHU Ha BO3BpPAIICHUC IICPCOHATIa € IYCTBIMU HOCHJIIKAMH 3a CJICAYIOIIUM
HEMOOUJIEHEIM Y€JIOBEKOM HE OMMpCACIIAOTCA.

BpeMH, 34aTPA4YCHHOC IIEPCOHAJIOM Ha MNMEPCABUKCHHUEC C HOCUIIKAMH, OMPCACIACTCA KaK OTHOIICHHUC
AJIMH PAa3JIMYHBIX BUAOB IIYTH, BCTPCHAIOIINXCS HA MApIIPYTE CITACCHUA, K CKOPOCTHU MEPCABUKCHHA.

[Ipy OTCYTCTBHMM HEOOXOIUMBIX MCXOJHBIX JaHHBIX HJS ONpPEIENICHUS CKOPOCTH MEPEHOCKU
MEPCOHAIIOM HOCHJIOK C YEJIOBEKOM M 0€3 HEero CJeIyeT BOCIIOJIb30BAaThCs JAHHBIMU, PUBEICHHBIMA B
Tabimue [12.9.

Taomuua [12.9

CKopocTh JBUKEHUS MTEPCOHANA MIPH MEPEHOCKE HOCHIIOK
C YEJIOBEKOM U 0€e3 Hero, M/MUH

Bun nytu C 4en0BEKOM be3 uenoBeka




["opu30HTaIBHBIHN YT 70 100
JlecTHUIIa BHU3 30 80
JlecTHuIia BBEpX 20 60

HpI/I OCYHICCTBJIICHUH IIEPEHOCKU HEMOOUJIBHBIX J'IIO,Z[CfI 110 JIECTHHULE C pa3JINYHBIX ITaxen 3JaHusA
KOJIMYCCTBO peﬁCOB, OCYHICCTBIIACMBIX OJHOM Hapoﬁ YCJIOBCK M3 YMCJia MEpCoHAala, CJICAYCT OIPCACIIATh

o tabmuie I12.10.

KonnyecTBo pelicoB 1Mo nepeHocke HEeMOOUIIBLHBIX JTF0IeH
Ha HOCWJIKAX C PAa3IMYHBIX 3Ta)XeH 34aHUs, OCYIIECTBIISIEMOE
OJIHO}1 Mapoii YeNoBeK U3 YKciia MepcoHana

Taomuua I12.10

Ortax MakcumanbHOE KOJIUYECTBO peﬁCOB JJIA ICPCHOCKHU
HCMO6PIJIBHBIX HIOI[Cﬁ Ha HOCHUJIKaX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2
7 3
6 3
5 5
4 5
3 8
2 11
1 20

Bpemst yknanapiBaHusi 4eslOBEKa Ha HOCHJIKM WJIM MEPEKIAIbIBAHUS ¢ HOCUJIOK Ha MOJArOTOBIECHHYIO
MMOBEPXHOCTh, OCYIIECTBIIIEMOE OJIHOW Mapoy cracaTesiell u3 Ynciia nepconana, cocrasiset 0,15 MuH.



[Tpunoxenue N 3

K METOJIUKE ONPEJICIICHNS PACUETHBIX
BEJIMYMH T0KAPHOTO PUCKA B 3/1aHUSIX,
COOPYKEHMSIX U TIOYKAPHBIX OTCEKaX
Pa3IMYHBIX KJIACCOB (DYHKIIMOHAIBHON
[I0KapHOU OIIACHOCTH, YTBEPKICHHOU
npukazom MYUC Poccuu
or 14.11.2022 N 1140

CTATUCTUUYECKHUE JAHHBIE

O YACTOTE BO3HUKHOBEHMUA ITIOKAPA B 3IAHUAX

Taomuua I[13.1

N HanmeHnoBanue 31aHuS YacToTa BOSHUKHOBCHHS
/1 no)kapa B TEYCHHUE Tojia
1. | OG6meoOpa3oBaTeabHbIC OPraHU3AUN 1,16 - 1072
2. | OpraHuzanuu Ha4aabHOTO MPO(ECCHOHATLHOTO 1,98 - 102
obpa3zoBanus (MpodeccnoHATbHBIC TEXHUYSCKHE
YUUIIUINA)
3. | Opranuzanuu cpeaHero npohecCuoHaIbLHOTO 2,69 - 102
oOpazoBaHus (cpeHee crenuaibHoe YdeOHOe 3aBeICHUE)
4. | JlomkonbHBIE 00pa30BaTENbHBIC OPTaHU3AIIH 1,3-10°
5. | lerckue 0310pOBUTENbHBIE Jareps, JETHUE JETCKUE 1auu 1,26 - 103
6. |Canatopuu, JoMa OTABIXA, TAHCUOHATHI 2,99 - 107
7. | AMOynaropuu, MOJUKIMHUKH, TUCHAHCEPbI, MEATYHKTHI 8,88 - 10°°
8. |3maHus po3HUYHON TOPTOBIIN: 2,03 - 102
VHUBEPMAru, MPOMTOBAPHBIC Mara3uHEbI;
YHHUBEPCAMBI, TPOIOBOJILCTBEHHBIC Mara3uHbl;
MarasuHbI CMEIIaHHBIX TOBAPOB;
anTeKH, alTeYHbIe JIAPbKU
9. |3maHus pEIHOYHOM TOPTOBIH: 1,13 - 10%?
KPBITHIE, ONTOBBIE PHIHKY (U3 3AaHUN CTAI[MOHAPHOU
MTOCTPOMKH ), TOPTOBBIE MABUIIbOHBI, KUOCKH, JIAPHKH,
MaJaTKA, KOHTEHHEPHI
10. |3manus opranu3anuii 0OIIECTBEHHOTO TUTAHUS 3,88 - 107
11. |T'ocTtuHULEI, MOTEIN 281 -107?




12. | CnopTuBHBIE COOPYKEHUS 1,83 - 107
13. | 3maHus 3peNUIIHBIX U KYJIbTYPHO-IIPOCBETHTEIBHBIX 6,90 - 10
YUPEKICHU I
14. |bubnuorexkn 1,16 - 10
15. |Myzen 1,38 - 1072
16. |BoapHULIE 1,3-1072
17. | O6pa3oBaTenbHbIC OPraHU3aAIMN C HATMYUEM UHTEpHATA 7,710
18. | Cnenmanu3upoBaHHBIE TOMA IPECTAPENIbIX U HHBAINIOB 7,7-103
19. | Homa xuiibie MHOTOKBapTHPHBIE 2,6 - 102
20. | loma xuIible OTHOKBAPTUPHEIE 1,9 103
21. | CrostHKM aBTOMOOMIICH 45107
22. |3maHust IPOU3BOACTBEHHOTO U CKJIAJICKOTO Ha3HAYCHHUS 1,9 -107?
23. |3maHus peIUTruo3HOTO Ha3HAUCHUS 32107

r1e From - III0IIaAL TOMEIICHHUS, M-,

[Ipunoxenne N 4

K METOJMKE OINPEIEIICHHS PaCUYETHBIX
BEJIMYMH II0’KaPHOI'O PUCKA B 31AHMUSX,
COOPYKEHHMSX U MOKAPHBIX OTCEKaX
Pa3INYHBIX KJIAcCOB (PYHKIMOHATBHOM
MOKapHOW ONACHOCTH, YTBEPKICHHON
npukazom MUC Poccun

ot 14.11.2022 N 1140

HOPAAOK ONNPEJAEJEHUSA BPEMEHUN HAYAJIA 9BAKYALIUN

1. 3HaueHWe BpEeMEHM Hayaja B3BaKyaluu tus (C) Ui TMOMEIIEHUs ovara IoXkapa Cleqyer
OIpeNeJIATh MO opMyIIe:

tHS = 5 + 0,01 " FHQM, (H4.1)

2

B cnyuae ecnm Bpems Hadaja 3BaKyalldd, PacCUMTaHHOE IO YKAa3aHHOHM (hopmyre, NMpEeBBIIIAET

BpeMs Hayalla 3BaKyallud, OmpejeseHHoe B cooTBeTcTBUU ¢ (opmynoit (I14.2) wim tabmunei 114.1,
BpeMs Hadvajia dBaKyalluu W3 MOMEIICHHUsI ovara moskapa cieayer omnpeaensath mo dopmyne (I14.2) nnun
tabmune [14.1.



2. Bpems Hauana sBaKkyaruu JUisl 3/IaHUMA, OOOpPYIOBAHHBIX CHCTEMOH IMOXAPHOW CHTHAW3AINN
(MM aBTOMAaTUYECKMMHU YCTAaHOBKAMU MOYKAPOTYIICHUS, BHITOTHIIOIIUMHI (QYHKIIUIO CUCTEMBI MTOKaPHOM
CUTHAJIM3allii) U CUCTEeMOM OMNOBELIECHUS W YIpaBIEHUS dBaKyalleil mpu moxape, Ompeiensercs Io

dbopmyre:

t o=t  +t +tCP0 4t (I14.2)

H.9. nop unepy 3a0epoic nipens !

rac tnop - BpeMsA JOCTHKCHUS ITOPOTOBOI'0 3HAUYCHUA Cpa6aTBIBaHI/I5[ IMMOXXKAapHOr'o U3BE€IIATEIIA, C;

0oH
unepy ~ BPEMS 3aJICPIKKHU, CBA3AHHOC C NTHCPIIUOHHOCTHIO CUCTEMBI 06Hapy>1<eHI/151 Imoxapa, C,

coyd
tga()epg,c - BpeMsl 3aIep’KKH, CBSI3aHHOE C 3aJICPXKKOW OIMOBEIICHUs JIIOJIed TpH IMoxape, C.

HpI/IHI/IMaeTCH paBHBIM HYJKO IpHU OJHOBPCMCHHOM OIIOBCHICHUU J'IIOI[GI‘/'I B 3aHUHU WJIM OIIPCACIIACTCA
AJITOPUTMOM OITOBCIICHUS ITPU MMO3TAITHOM OIMOBCUICHUU

tupexs - BPEMsI IPOBEACHMS IPEIBAPUTEIBHBIX NEHCTBUM, NPEIIIECTBYIOLIIMX HAadaly JBaKyaluu.
[IpuHuMaeTrcs paBHBIM:

60 c - nns 3paHui Ki1acca GYHKIIMOHATBHOU MokapHOU omacHocTH D1
30 ¢ - qyIs APYTUX 3/1aHUMN.

3. Jlna mroned, oTHocsmuxca K rpynne MoomwibHocTd HM, ty,, IpUHUMaeTCsl paBHBIM BPEMEHHU
HayaJla TPaHCIOPTUPOBKH YEJIOBEKA, JUII KOTOPOIO YKA3aHHOE BPEMsl SBIISIETCS MAaKCHUMAJIBHBIM CpEId
BCEX HEMOOWJIbHBIX IpaxnaH. /g moaei, oTHocamumxcs K rpynne moounsHoct HO, - onpeaensiercs
MHCTPYKLHEH O Mepax MOXapHOH Oe30MacHOCTH JUIsi KOHKPETHOro 374aHus. JItoau, oTHocsmuecs K
rpymnmne moounsHocTi HT, pu mpoBeaeHnu pacueTa He pacCMaTpUBAIOTCS.

4. Bpemsi 1OCTHKEHHS TOPOTOBOTO 3HAUEHUsI CpadaThIBaHUs MOKAPHOTO M3BELIATENS tnop U BPEMSI

[
3aACPIKKHU, CBA3AHHOC C MHCPHHOHHOCTBIO CHCTCMBI O6Hapy>KeHI/I}I noxapa unepy OIPCACIIAIIOTCA B

cooTBeTCcTBUH ¢ nmpuiiokenrem N 11 k Meroauke.

5. Ecin 3HaueHue BpeMEeHM tus, paccuutaHHoe mo ¢opmyne (I14.2), mpesblmaer Bpems,
npuBejeHHoe B Tabauie [14.1, mpu pacuere cienyeT UCHOIb30BaTh 3HaYCHUE, IPUBEIACHHOE B Ta0MIe
I14.1.

6. Jlnsa 3manHuii, He OOOpPYAOBAaHHBIX CHCTEMOW TIOKAPHOM CHUTHAIM3ALMA WA CHCTEMOU

OTIOBEIICHHSI W YIPABICHUS HBaKyallled IoJel mpu ToxKape, tu, OINpeNenseTcss B COOTBETCTBUH C
Tabaunein 114.1.

Tabnura [14.1

N |Knacc pyHKIMOHAIBHOMN MOXKapHOH ONMACHOCTH 3JaHUN U XapaKTepPUCTHKA Bpems nauana

1/ KOHTHHIE€HTA JIIOEN ABaKyaluH tys, MUH
1. |3manus JOIIKOJIBbHBIX 00pa3zoBaTeNbHBIX OpraHM3alINil,
CIIELIMAIM3UPOBAHHBIX JIOMOB MPECTAPEIIBIX u HHBAJINIOB 6,0

(HeKBapTHUpHBIE), ClajbHBIE KOpIyca 0Opa3oBaTEIbHBIX OpraHU3aluil C




HaJU4YMeM MHTEpHATa U JIETCKUX OpraHu3aluil, 3JaHus MEIUIMHCKUX
OpraHu3aIyii, MpeJHa3HauYeHHbIC IJI1 OKa3aHUs MEIUIIMHCKOW MMOMOIIH B
CTalMOHAPHBIX YCJIOBUSIX (KPYIJIOCYTOYHO); MHOTOKBapTUPHBIC >KUJIBIC
JI0Ma, B TOM YHCJIe OOIIEKUTHS KBAPTUPHOTO THIA; OJHOKBAPTHPHBIC
KWIbIE ToMa, B TOM umcie OnokupoBanHbie (P1.1, @1.3, @1.4). Jlrogu
MOTYT HaxOJHUThCS B COCTOSIHUM CHA, HO 3HAaKOMBI CO CTPYKTYPOM
9BAKYyallMOHHBIX ITyTEH U BBIXOJIOB.

2. |ToctuHuiel, OOMICKUTHS, CHAIBHBIE KOpIyca CaHATOPUEB M JOMOB
OT/AbIXa OOIIero THIA, KEMIHHIOB, MOTejed u mnaHcuoHatoB (P1.2).
JKunbipl MOTYT HAXOJIUTHCSA B COCTOSIHUM CHA U HE JOCTAaTOYHO 3HAKOMBI
CO CTPYKTYpO# 9BaKyallMOHHBIX MTyTEH U BBIXOJIOB.

6,0

3. |31aHus  3pENMIHBIX M  KYJIbTYpPHO-IIPOCBETUTENBHBIX YUPEXKICHU;
3IaHMsl OpraHu3anuii mo ooOcmyxuBanuio HaceneHus (D2, d3). Jlrogu
HaxXo/AATcsi B 0OJPCTBYIOIIEM COCTOSIHUM, HO MOTYT ObITh HE 3HAKOMBI CO
CTPYKTYPOM 3BAKyallMOHHBIX IIyTE€H U BBIXOJIOB

3,0

4. |3maHus Hay4yHBIX W O00pA30BATEIbHBIX YUYPEKICHUH, HAYYHBIX H
IIPOEKTHBIX OpraHu3aluii, OpraHoB ynpasieHus yupexaenuit (P4). Jlroau
HaxXoJaTCsl B OOJPCTBYIOLIEM COCTOSHHUM M XOpOILO 3HAKOMBI CO
CTPYKTYpPOU 3BaKyallMOHHBIX ITyT€H U BBIXOJO0B.

3,0

5. |3pmanus kmacca D5 - B yacTU CTOSHOK JIETKOBBIX aBTOMoOWIeH, 0e3
TEXHUYECKOTO OOCITY’)KMBAaHUSI M PEMOHTA, a TaKXKe TMOMEIIEHHH Kiacca
GyHKIIMOHANBHOW  mOxapHOM omacHocth D5 (32  HCKIIOYEHHEM 3,0
nomMenieHu kareropuit A u b), BXOASIMIMX B COCTaB 3JaHHUI KJIACCOB
¢byHKIMOHATBHOM noxapHOH onacHocTH @1, @2, O3 u (nnn) O4.

[Ipunoxenne N 5

K METOJUKE OIIPENEIICHUs PACUETHBIX
BEJINYUH ITOKAPHOTO PUCKA B 3aHUAX,
COOPYKEHHUAX U MOXKAPHBIX OTCEKaX
Pa3IMYHBIX KJIAcCOB (DYHKIIMOHAIBHON
II0’KAPHOM OIIACHOCTH, YTBEPKAECHHON
npukazom MYC Poccun

ot 14.11.2022 N 1140

MOPAAOK OINPEJAEJEHUA PACYHETHOI'O BPEMEHH DBAKYALIUU

1. BeposiTHOCTH 3BaKyallMu ONpeaessiercs A KaKI0M W3 TpyIIl 3BaKyupPyeMOro KOHTUHIEHTa B
o0I11eM MOTOKE PBaKyUPYHOMMXcs. PacdyeTHOe BpeMs dBaKyalluy JIIOIeH U3 37aHus (YaCTH 31aHUS) UIH B
0e30MacHyI0 30HY TakKe OINpeAeNseTcs JUIsl KaKIOW TPYMIbl B OOIIEM MOTOKE JBAKYHUPYIOIIUXCS U
YCTaHABIIMBAETCS 110 BPEMEHHU BBIX0/1a U3 HETO TIOCIEAHETO YeIOBEKa, OTHOCSIIETOCS K IAaHHOW TPYIITIe.

2. Hepe;[ Ha4YaJIOM MOJCIIMPOBAHUA MPOLCCCAa IBAKYAIIUN B 3aBUCUMOCTU OT HA3HAYCHUA 30aHU 110



tabmune [12.3 ompenensercss OCHOBHON 5JBaKyMPYEeMbI KOHTHHTEHT W JOTOJHUTEIBHBIC TPYIIIIBI.
[lnomanu mnpoekuuii groaed W MapaMeTpbl ABUKEHUS IS yKa3aHHBIX TPYII ONPENENSIIOTCS B
COOTBETCTBUHU ¢ npuiiokeHueMm N 2 k Meroauke.

Ha ocHoBe npoekTHOI ¥ WHOW JTOKyMEHTAllUU Ha 37aHue, TPeOOBaHWH HOPMATHBHBIX JTOKYMEHTOB
(B uyacTM, HE MpOTUBOpEYAlleHd IOJIOKEHUSIM MeTonuKH) OmpenesseTcss KOJIMYECTBO JIHOJEH,
OTHOCAIIMXCS K KAKI0M U3 TPYII, U MecTa UX pasMeunieHus. [Ipu 3ToM 0THOTrO 4eI0BeKa, OTHOCAIIErOCs
K rpynne, s KOTOPOH ONpeessieTcss pacyeTHOEe BpeMsl HBaKyallud, HEOOXOOUMO pPa3MECTUTh B
HamOoJee YAAIGHHOW TOYKE pacCMaTpUBacMOW 4YacTH 37aHus (MCKIIOYash 30HBI, TJI€ YEJOBEK,
OTHOCALIMNCA K JAHHOW TPYIIIE, HE MOXKET HAXOIUTHCS IIPU HOPMAIIbHOM 3KCILTyaTalluK 31aHHS).

3. CocraBnsieTcsi pacueTHasi CXeMa HBaKyallud B COOTBETCTBHHM C OJHOM W3 MPEACTABICHHBIX B
npusiokeHusx NN 6 - 8 k Metoauke Mojenel U TpOU3BOIUTCS MOJICTMPOBAHKUE MPOIECCa IBAKYaAIUU
JUIsl OCHOBHOTO 3BAaKyHMPYEMOTO KOHTHUHTE€HTA M JOMOJHUTENBHBIX Tpymm. Jius Kaxmaoil Trpymnmbl
OTIpE/ICTISICTCS paCYeTHOE BPEMSI UX DBAKyallUU.

4. B oTtuere no MMPOBCACHUIO paCcu€Ta BCIWMYMHBI IOKAPHOI'0 pHCKa IMMPUBOAUTCA NPHUHOUIIMATIbHAA
CXCeMa 5BaKyalluu, KOTOpas IMPEACTABJIACT coboit CXEMY OCHOBHBIX HaHpaBJ’ICHI/Iﬁ JBHXKXCHUA JTIOJCKHX
IIOTOKOB IIpH p€ajin3aly ONpCAaACICHHOI0 CuCHapusA 110Kapa, BBIIIOJIHCHHYIO Ha IMMO3TAXHBIX IUIaHAaX.

Ha HpHHHHHHaHBHOﬁ CXCEMC YKa3bIBAKOTCH:
MCCTO PACIIOJIOKCHUA Oovara 1moxapa,

KOHTPOJIbHBIE TOYKH, JUIsI KOTOPBIX IIPOU3BOAUTCS ONPEAEICHUE PACUETHOIO BPEMEHH DBAKyalluu U
BpeMEHM OJOKUpOBaHUS NyTeH 5BaKkyallMd. DT TOYKM BBIOMPAIOTCA HCIIOJIHUTEIEM pacuera, Kak
IIPAaBUJIO, BOJIM3M HBAKyallMOHHBIX BBIXOJIOB MJIM HAa y4acTKax IyTel 3BaKyaluu, OJOKMPOBAHUE KOTOPBIX
OMACHBIMH (pakTOpamMH IokKapa BO3MOXHO 1O MOMEHTa OKOHYAaHHs MPOX0Ja JIIoJEH uepe3 yKa3aHHbIe
yyacTki. KOHTpoOJIbHBIE TOUKM JOJDKHBI TaKKe COJIep’KaTh YHUKAJIbHble 0003HAUYEHUs, MO3BOJISIOIINE
OJIHO3HAYHO MX UACHTU(PUIINPOBATD;

0003HaueHMsI HBAKyallMOHHBIX BBIXOJOB, BBIXOJIOB B O€30MacCHbIC 30HBI, JIECCTHUYHBIX KJIETOK U
BBIXOJIOB HapyXy. J[aHHbIe 0003HAUEHUS JOJKHBI ObITh YHUKAJIBHBIMU M JIOJIKHBI UCIIOJIB30BAaThCS MPU
YKa3aHUU pPa3sMEpPOB COOTBETCTBYIOLIErO DJJIEMEHTa B IIEPEYHE HCXOAHBIX JaHHBIX. Bwmecto
MIPUHLUIIAAIBHON CXEMBbl DJBAaKyallMd JOIYCKAaeTCs IPUBOAUTH PACUETHYIO CXEMY DBaKyallWH,
coJiepKallyto HHPOpMaIHIo, KOTOpas AOJKHA OBITh MpeAcTaBlIeHa Ha IPUHIUITNAIBHON cXxeMe.

5. IIpuHIUIIBI COCTABIIEHHS PACYETHON CXEMBI IBAKYallUH.

PacueTHast cxema 3Bakyaluu IpeAcTaBiseT co00il OTAENbHO BBHINOIHEHHYIO MM HAaHECEHHYIO Ha
MTOATAXKHBIE IIJIaHBI 31AHKS CXEMY, HAa KOTOPO OTpakKEeHbI:

KOJIMYECTBO JIIOJIeH Ha HadaldbHBIX Y4acTKaX - MCTOYHHMKAX (MPOXOABI MEXKIY pabounMU MECTaMH,
o0opynoBaHueM, psaMu Kpecel U T.11.);

HalpaBJIeHUE UX JIBUKEHUS (MapILIPYThI);
reoMeTpHuYecKre MapaMeTpbl yUacTKOB MyTH (AJTMHA, IIUPUHA) U BUIbI Y4aCTKOB ITyTH.

6. DBaKyallMOHHBIE ITyTH MOTYT UMETh TOPU30HTAJIbHbIE U HAKJIOHHBIE (JIECTHULA BHU3, JIECTHULIA
BBEpX U MAHAYC) OHBaKyal[MOHHbIE YYacTKH. JlIMHA ¥ MIMpUHA 53BAaKyallUOHHBIX YYacTKOB JUIf
NPOEKTUPYEMBIX 3JaHUH TNPUHUMAIOTCS MO MPOEKTY, a Uil IOCTPOEHHBIX - MO (haKTHYEeCKOMY



ITOJIOKCHHIO.

7. Ilytu nBwkeHus MOAEM M BBIXOAbI BbicOTOW MeHee 1,9 M um mumpusHodt menee 0,7 M npu
COCTAaBJICHMM pACUeTHOM CXeMbl »JBaKyalldd HE YYMUTBHIBAIOTCSA, 32 HCKIIOUEHHEM CIIy4yaes,
YCTQHOBJICHHBIX B HOPMATHUBHBIX JIOKYMEHTAX I10 IOKapHOI 0€301MacHOCTH.

8. Ilpy MCHOAB30BaHUM YIPOIICHHON aHAJTUTUYECKON M MMHUTAIIMOHHO-CTOXACTUYECKOM Mojienen
JIBUKCHHS JIFOJCKOTO TMOTOKA oOmpeselieHne mupuHbl myTd (b) TpH BBIXOJE JIOJAEH HAa yd4acTOK
"HeorpaHWYEHHOK" IMPHUHBI, HAIPUMEP, B BECTHOIOJIb ONPENEIAETCS B 3aBUCHMOCTH OT KOJIMYECTBA

moneit (N) u amuns (1) yaactka: b=4 M npu N < 100 e u1 < 6 M; b= 6 M - B OCTaIBHBIX CITydasx.
9. BisiHue MOBOPOTOB IyTH Ha MapaMeTPhl TBUKCHUS JIFOJICKOTO ITOTOKA HE YUYUTHIBACTCS.

10. Onpenenenne UIMHBI (BAOIb OCH ITyTH) OTJIMYAETCA JUUIsl TOPU3OHTAIbHBIX U HAKJIOHHBIX ITyTEH.
K HakJIOHHBIM IyTSM OTHOCSATCA JECTHUIBI M mHaHxychl. CBOOOJHas MIMpHHA b HAKJIOHHOIO MYTH,
HampuMep, JIECTHUYHOTO Mapiina, NMPUHUMAETCS B CBETY (M3MepseTcst OT Mepui A0 CTeHbl). JlnmHa
HakioHHoro nyru L (pucyHok II5.1) mpuHMMaeTcss MO HMCTMHHOMY €ro 3HAUYEHHUIO. OTaXHble U
MEXTyITKHBIC TUIOIIAAKH B IEISX YIPOUICHUS W OOJIErYeHUs] BBIYMCICHUN, YIUTHIBAs UX HEOOJbINNE
pa3Mepbl M MEHBLIYIO CIIOKHOCTh JABIDKCHHS 1O HUM B CPaBHEHUHM C JIECTHUYHBIMH MapIlaMH,
JOIyCKAETCsl OTHECTH K HAKJIOHHBIM IyTsiM. Toraa cpensisi ATMHA HAKJIIOHHOTO IYTH B MIPEesiaX OAHOTO
3Ta)ka C YUETOM JBIDKCHHUS 110 IJIOIIAAKaM COCTABUT:

L

JUISL IBYXMAapIIEBbIX JIECTHHILI; L= ——,
COS a

rac L'- TOpPHU30HTAJIbHAA ITPOCKUUS JJIIMHBI HAKIIOHHOT'O ITYTH, M;

O - yron HakJIOHa K TOPU30HTY;

HE JIONyCKas CEPbE3HOM IOIPEIIHOCTH, JUIMHY IYTH [0 JBYXMAapUIEBOM JIECTHULE MOYKHO
IIPUHUMATH PaBHOU ero yrpoeHHoi Beicote H, To ectb L =3 - H;

2L L .
JUTS TpeXMapiieBsix gectami: L = + +L +4-h.
COoS a coS a




(4]

Pucynoxk I15.1. PacueTHas qyiviHa myTH 1O JIECTHHULIE:
a - IByXMapIleBas JICCTHHIIA; O - TpexMapiieBas JeCTHUIIA

[lytm nBwkeHHss B TIpeAeNiax 37aHUs  OOBIYHO TEPEeCceKaroTCs JIBEPHBIMH  IPOEMaMH,
JEKOPAaTUBHBIMA  NOPTAJIAMH, HMEKT CYXKEHHsS 3a CYET pA3JUMYHbIX AapPXUTEKTYpPHBIX  WIIH
TEXHOJIOTHYECKUX SJIEMEHTOB, BBICTYNAIOIIMX M3 IUIOCKOCTH OTpaKIeHHi. Takue MeCTHbIE CYKEHUS
HE3aBHCHMO OT WX XapakTepa B JajbHeHIleM Ha3bIBalOTCS NpoeMamH MmupuHoil b. J[nmuHa mytu 1 B
MpoeMe MPUHUMAETCS PaBHOM HYIIO, €clii OHa He mpeBbimaeT 0,7 M, TO €CTh JJIWHBI OJHOTO IIara, B
MHOM CJy4dae JBWKEHHE B IpOEME CIEAYET pPAacCMAaTpUBaTh KAK JBUIKEHHE HAa CaMOCTOSATEIbHOM
PacYE€THOM Y4YacCTKE TOPU30HTAIBHOIO ITYTH.

[Ipunoxenue N 6

K METOJIUKE ONPEJIEIIEHNS PACUETHBIX
BEJIMYMH [T0’KapHOTO PUCKA B 3[JaHUSX,
COOPYKEHMSIX U TIOKAPHBIX OTCEKax
Pa3IMYHBIX KJIACCOB (DYHKIIMOHAIBHON
MI0’KapHOW OMACHOCTH, YTBEPKACHHON
npukazom MYUC Poccun

ot 14.11.2022 N 1140

YINPOIIEHHASA AHAJIMTUYECKASA MOJEJIb
ABMKEHUS JTIOACKOT'O TOTOKA (OIIPEJEJTEHUE PACYETHOI'O BPEMEHH
IBAKYAIIUU JIIOAEN U3 HOMEIIEHAN U 3JAHUIA 11O PACYETY BPEMEHHA



ABMKEHHU A OAHOI'O NJIN HECKOJIBKUX JIIOACKHUX IIOTOKOB
YEPE3 S9BAKYALIMOHHBIE BbIXOJbI OT HAUBOJIEE
YAAJEHHbBIX MECT PASMEIIEHUSA JIFOJAEHN)

PacuyetHoe Bpems 3Bakyaluu Jirojaed tp U3 MOMEUICHUM M 3[aHUM YCTaHABIMBAETCA IO pacueTy
BPEMEHU JBUKEHUS OIHOTO WJIM HECKOJBKHX JIOJCKMX IMOTOKOB 4Y€pe3 SBAKYAIIMOHHBIE BBIXOJBI OT
HauboJee yAaJeHHbIX MECT pa3MeIIeHUs JTI0eH.

PacueTtHOE Bpems dSBakyaluu JIIOAEH tp CIEAYyeT ONpPEAENATh KaK CyMMY BPEMEHU JBUKCHUSA
JIFOICKOT0 TIOTOKA IO OTJEJIbHBIM y4acTKaM IyTH ti 10 popmylie:

thb=ti+h+tz3+ ..+t (I16.1)
rae ty - BpEMA IBMIXXCHUS JIFOJACKOT'O IIOTOKA Ha Ha4aJIbHOM (HepBOM) Y4aCTKE, MUH;

f2, 3, ... li - Bpems IBWIKEHUA JIFOJICKOTO ITOTOKA HA KaXJIOM M3 CHEAYIOMMX IOCIE HAYaIbHOTO
y4acTKa IyTH, MUH.

Bpemsi nBrKEHUS JTFOJACKOTO TMOTOKA MO HAYAIBHOMY Y4YacTKy ITYyTH t1, MHUH, PacCUUTHIBAIOT II0
dbopmyre:

t, = =+, (I16.2
=g 1162)

rac 11 - JJIMHA HAYAJIbHOT'O Y4JaCTKa IIyTH, M,

V1 - CKOpOCTh NBHMIKEHHS JIIOJCKOTO MOTOKA Ha HAa4YallbHOM YYacTKe, M/MHH, OMpeleisiercs B
COOTBETCTBHH ¢ mpriokeHneM N 2 kK MeToiKe B 3aBHCUMOCTH OT TIOTHOCTH D, M2/M?2,

[110THOCTH MHOACKOIO IIOTOKA HA HAaYaJbHOM Y49aCTKEe IyTU D: pacCUUTBIBAIOT ITO (bopMyJIe:

D, = Nl—'f, (116.3)
|1 ) 51

rae N1 - 4ucio J1aei Ha HadalbHOM Y4acCTKe, 4CJI.;

f - cpenHss MIOMIAME TOPH3OHTAIBHON MPOEKIMK YeI0BEKa, M2/dell. TIPHHAMAeMas B COOTBETCTBUM
¢ npuioxkenueM N 7 k Meronuke;

51 - IAPUHA HAYAJIBHOTO Y4acTKa IIyTH, M.

CKOpOCTB Vi1 ABWIKCHUS JIIOACKOI'O ITOTOKA HAa Y4YaCTKaxX IIyTH, CICAYIOMIUX IOCJIC HA4YaJIbHOIO,
MNPUHUMAIOT B COOTBETCTBUH C ITPHUIIOKCHUCM N 7 B 3aBHCHMOCTH OT HHTEHCHBHOCTH JABVOKCHUSA (i
JIFOACKOI'O MOTOKA HAa YYaCTKC ITyTH.

VHTEHCUBHOCTD JBM)KCHUS TIPH NIEPECEICHUH TPAHUIBI CMEKHBIX YUACTKOB ITYTH BBIYUCIIICTCS TI0
dbopmyne (I16.4). Ilo ygactky 1, IMEIOIIEMY IIUPUHY 5i , K TpaHHIle CO CIeAyrmmM ydacTkom (it+1),

MMEIOIIEMY JIPYTYIO [IAPUHY é‘i+1 (unu BUJ TIyTH), TOJOLIEIN JIFOJICKON MOTOK YMCIIEHHOCThIO N 4enoBek



(pucynoxk I16.1). Torna 3HaueHnss MHTEHCUBHOCTH ( Ha y4yacTke i+1 ompenensercs mo hopmyre:

Gy = 50 (116.4)

i+1

WMHTEHCUBHOCTh JBMKEHHS TPU CIMSHUU JIIOACKUX MOTOKOB BhIUMcIsiercs mo ¢dopmyne (114.6).
CnusHHe JIFOICKUX MIOTOKOB MOXKET IPOUCXOIUTh HA YYaCTKax IyTH, 1€ COCIUHSIOTCS HECKOJIBKO MTyTeH
U JIBIDKYIIMECS 1O HUM TOTOKH, CIMBIIMCH B OOIIMI TMOTOK, 3aT€M MABHTAIOTCS IO OOIIEMy ITyTH.
OnHOBpEMEHHBIN MOAXO FOJIOBHBIX YAaCTE€HW MOTOKOB K MECTY CIHUSHHUS B MPAKTHUKE BCTPEYAETCS PEIKO.
Kak mpaBwiio, moau u3 OOKOBBIX IMPOXOJOB BBIXOAAT MO0 B OOmMMH mpoxon 0e3 ciusHUs, Tu60
BKJIMHUBAsACh B NOTOK MAYMMX Jroaed. CIMSHHE JIFOJACKUX HOTOKOB IMPOUCXOAUT IPHU BBINOJHEHUU
YCIIOBHSI CITUSTHHSI TIOTOKOB: MEPEIHUI (PPOHT MOTOKA i1 JJOJHKEH MOJOUTH K MECTY CIHMSHUSA JI0 TOTO, KaK
MOCJICAHUM YeIOBEK U3 MOTOKA 12 MPONUJET MECTO CIUSHUS IIOTOKOB, TO €CTh:

t. <t,. (II6.5)

Ecnu cnusane moTokos IMPOUCXOANUT, TO UHTCHCUBHOCTD O6”I)€I[I/IH6HHOFO IMOTOKaA qi+1 ONPCACTIACTCA
KakK:

qg - 5.
qi+1 = 25— (H66)

i+1

I'panuya catescnolx
yuacmroe nymu

Vuacmox, Ha komopom npoucxo-
oum cxonienue 1model

Yuacmoxi \

@ @ ~ 9 Yuacnoxi+1
. R
Hanpaearernue pac-

NPOCMPAHEnUa cro- [ Hanpaeaenue dau-

}
HIeHUA ! HCEHUA ROMOKA

Ywaemox, na xomopom npoucxodum
PA3yYRICIIHEHUE NOMOKA

Jhodeoxoit nomox, co-
cmoawutt uz N verogex

Pucynok I16.1. ITosicHeHusI kK pacdeTy mapaMeTPOB JIFOACKOTO ITOTOKA

Ecimu IMPOITyCKHasA CIIOCOOHOCTH MOCJICAYOUICTO yYaCTKa IMYyTHU HEAOCTATOYHA (TO C€CTh K I'paHUIIC
ydacTKa B €AMHUIY BPEMCHU ITOAXOAUT OoubIIIe H}O)Iefl, YEM OH MOXKCET IMPOIMYCTUTE 3a 3TO KC BpeMSI), TO
nepea ero FpaHHI.Ieﬁ C y4JaCTKaMu O6p8.3y}OTC5I CKOIIJICHUA HIOHCﬁ C MaKCHUMaJbHOM INIOTHOCTBIO. HpI/I
BBIIIOJTHCHHUU PACUCTOB HWHIUKATOPOM O6p330BaHI/I$I CKOIINICHHA ABJISAICTCA IIPEBBIMNICHUC PACUCTHBIM
SHAYCHUCM (i MAKCUMAJIBHOTO (max AJIA JAHHOI'O BHUJAA ITYTH:

Qi > qmax. (H67)



3Ha4YCHUS (max, M/MUH CIIEAYEeT MPHUHUMATh B COOTBETCTBHM C mpmiiokeHueM N 7 k Metoamke.

Ecnu 3nauenue qj 60JbII€ gmax, TO LIMPUHY 5. JAHHOTO y4acTKa MYyTH CJIEeyeT YBEIMYMBATh Ha TaKoe
3HAYEHUE, TP KOTOPOM COOJIIOIaeTCs YCIOBUE:

TpebGyemas muprHa yyacTKa onpezaensercs no popmyie:

5. =%"9% (69

Tpi
max

[Tpr HEBO3MOXHOCTH BBITIOJIHEHUS YCIOBUS, MpuBeaeHHOTO B dopmyne (I16.9), mHTEeHCHBHOCTD U
CKOpOCTh JIBUXKEHHUS JIFOJICKOTO MOTOKA M0 yYacTKY 1 ONPEAENSIIOT B COOTBETCTBUM € MpuiiokeHrueM N 2
nipu 3HavueHnn D = 0,9 u Gonee. [Ipu 3TOM BpeMs IBaKyalluu Ha y4acTKeE 1 CIEIYeT ONPEIEISITh C YIETOM
3aJIepKKU JIBUKEHHUS JIIOJEH, t;, MUH, 110 IPUYKMHE 00pa30BaBILETrOCs CKOIUIEHUS 110 popMyJie:

ke +1t.. (116.10)

—
1

Bpems 3ajepKKu MpH TEPECCUCHUM JIOJABMU T'PAHUIBI CMEKHOIO Yy4acTKa MyTH (CKOILJICHHE
oOpa3yercs Ha y4acTke i, pucyHok I16.1) onpenensiercst U3 cIeayronero COOTHOMICHS:

t =N -f L L | e

qnpn D=0,9 5i+1 g - é‘u

Bpemsi 3anepikku MpH MEepeceueHuy JII0IbMUA T'PAaHUIBl CMEXHOIO y4yacTKa IyTH JABYMs U Oolsee
JIOACKMMHU TIOTOKaMH OTIpeJieNiaeTcs o Gpopmyie:

t =N -f 1 Y | e

qanD=O,9 ) 5i+1 Zqi ) 5.

rae N - 4ucyo JrojieH, Ybe ABUKEHUE 3aep>KaHo M3-3a HEJIOCTATOYHOM MPOMYCKHOW CIIOCOOHOCTH
ydacTka MyTH, Yel.

B cnyuyae oOpa3oBaHus 3a/iepKeK JBHKEHUS t; HA HECKOJBKHMX y4acTKaX YYHUTBHIBAETCS CyMMa TeX
3aJiepKeK JABMKEHHsI, KOTOpbIe BCTPEUYAIOTCS YEIOBEKY, ABWKYIIEMYCsl U3 HauboJiee y1aleHHOW TOUYKH B
CTOPOHY BBIXOJIA.

Bpemst cymiecTBOBaHUS CKOIUICHHsI BCerja Oojbllle BPeMEHHM 3a/€pKKM U PacCUMTHIBACTCS MO
BBIPAKEHUIO:



(= N-f . ([16.13)

CK
qnpn D=0,9 i+1

[TapameTpsl JIOACKOTO TMOTOKA TOCHE OOpa3oBaHUS CKOIUICHHSI ONPEACISIOTCS IMPOLECCOM
pasyrioTHenus. Jlronu, nepexoas Ha ydacTok i+1 (pucynok 116.1), uMmeroT nepen coboit mpoCTpaHCTBO,
cBOOOHOE JUIsl IBUKEHMSI, IO3TOMY OHU YBEJIMYMBAIOT CKOPOCTh JIBMIKEHUS 10 3HaueHUs Vi+1, KOTOpOE
COOTBETCTBYET 3HAYEHUIO MHTEHCUBHOCTH JIBM)KEHUSI B CKOIUIEHUU (max, HO IIPY 3HAYEHHUH IIJIOTHOCTU B
uHTepBane 10 D npu gmax.

[Ipunoxxenne N 7

K METOJIMKE ONPEIEeICHUs PaCUeTHBIX
BEJIMYMH MOKapHOI'0 PUCKA B 3AHMUSIX,
COOPYKEHHSIX M MOXKapHBIX OTCEKaX
Pa3IMYHBIX KJIACCOB (PYHKIMOHATBHOM
HOXKapHOW OMAaCHOCTH, YTBEPKICHHOM
npukazom MUC Poccun

ot 14.11.2022 N 1140

MATEMATHUYECKASA MOJEJIb _
NHANBUAYAJIBHO-TIOTOYHOI'O ABU/KEHUA JIOJAEU U3 3JAHUA

1. PacueTHoe BpEMA 3BaKyallun J'IIO]IGI\/JI N3 3JaHrd YCTAaHABJIIMBACTCA 11O BPEMCHU BbIXOAAa U3 HETO
IOCICIHECTO YCI0BCKA.

2. 3a rabapuThl Yel0BEeKa B IUIAHE IPUHUMAETCS AIIIUIIC C pa3MEpaMy OCeH, yKa3aHHBIMH B Ta0JInLIe
I12.5 npunoxenus N 2 k Metoauke. 3afaioTcss KOOPAMHATHI KaXJIOTO0 4eloBeKa Xi - PacCTOSHUE OT
LIEHTpa AJJIUIICA JI0 KOHIIAa ABAaKyal[MOHHOTO y4acTKa, Ha KOTOpOM OH Haxoautcs (pucyHok [17.1).

3. KoopauHaTsl Ka)kJI0r0 4€JI0BEKa Xi B HAYaJIbHBIII MOMEHT BPEMEHU 33JJal0TCSI B COOTBETCTBUH CO
CXEMOH pacCTaHOBKU JIIO/IEH B MOMEIICHUSIX (Hanmpumep, padbodre Mecta, MecTa JUIsl 3puTeliel, CiajJbHble
MecTa). B ciydae oTCyTCTBUS TakMX JIaHHBIX, HallpuMep, JUIs Mara3uHOB, BBICTABOUHBIX 3aJI0B U Tak
Janee, JOIyCKaeTcs pasMellarh JIIOJeH paBHOMEPHO IO BCEHl IUIOMAAM MOMEILIEHUS C Y4ETOM
paccTaHOBKH TEXHOJIOTUYECKOT0 000py/10BaHHUS.

Koopaunara kaxoro yenoBeka B MOMEHT BpEMEHHU t orpenensiercs no gpopmyie:

X: () = X (t-At) - VL (1) - At m, (IT17.1)

rre X (t-A) - KOOP/IMHATA i-TO YeJIOBEKa B MPEIBIIYIINI MOMEHT BPEMEHH, M;
Vi(t) - ckopocCTb i-ro 4enoBeka B MOMEHT BPEMEHHU t, M/C;

Al - npomexyTok Bpemenn, c.



4. CxkopocTts i-ro denmoBeka Vi(t) B MOMEHT BpeMeHH t ompexaensercs mo tabmunam [12.5, T12.6

npuioxkenus N 2 k MeToauke B 3aBUCMMOCTH OT JIOKaJbHOM IUIOTHOCTH MOTOKA, B KOTOPOM OH
nBkercs, Di(t) u Tuna 3BaKyalfmOHHOTO y4acTKa.

5. JlokanpHas TWIOTHOCTH Di(t) BEIMHCISETCS 1O TPYIINE, COCTOSIIEH U3 N YeI0BeK, 10 popmyIe:
D, (t) = (n(t)-1) - £/ (b - AX) M*/m?, (I17.2)
TJ€ N - KOJIMYECTBO JIFOAEH B IPYMIE, YEIOBEK;

f- CpCaHss IJI0MAab rOpHSOHT&J’IBHOﬁ IMPOCKIHNU YCIIOBCKA, M2;

b - mmpuHa HBaKyallMOHHOTO y4acTKa, M;

AX - Pa3HOCTb KOOPAWHAT MMOCJICAHCTO U IIEPBOTO YCJIOBCKA B I'PYIIIIC, M.

A
QO

Y

* " —— >
0 X1, X3 Xa

Pucynok I17.1. KoopanHatHas cxema pa3MeIleHus JT0Aei
Ha IyTSX dBAKyalluu

6. Ecnu B MOMEHT BpeMeHHU t KoopauHaTa dyenoBeka Xi(t), ompeznenenHas no gopmyne (I17.1),

CTaHET OTPULATEIBHOW - JTO O3HAYAET, YTO YEJIOBEK JOCTUI TPAHHUIBI TEKYIIErO0 HBAaKyallMOHHOIO
Y4aCTKa U JOJDKEH MEPEUTH Ha CIEAYIOINNA dBAKYyallMOHHBIA Y4aCTOK.

7. B atoMm CJIyda€ KoOOpJAuHATa JOTOro 4YCJIIOBCKa Ha CICAYIOINEM 3BAKYAIUOHHOM YYaCTKC
OIPECACIIACTCA:



xi(t) = [xi(t-dt) - Vi(t) - dt] + aj - 1j m, (T17.3)

rue Xi(t-dt) - koopauHara i-ro yenoBeka B MPEIbIAYIINI MOMEHT BpeMeHH Ha (j-1) 9BaKyallmoOHHOM
y4acTke, M;

Vi(t) - ckopocTb i-ro uenoBeka Ha (j-1)-oM 3BaKyallMOHHOM Y4acTKE B MOMEHT BPEMEHH t, M/C;

dj - JUIMHA }-TO 3BAaKyal[MOHHOTO ydYacTka, m; lj - KoopauHaTa MecTa CIusHHsA j-ro U (j-1)-ro
IBaKyaI[MOHHBIX YYaCTKOB - PACCTOSIHHE OT Hadalia j-TO SBaKYyal[MOHHOTO Y4acTKa JI0 MECTa CIIUSHUS €TO
¢ (j-1)-bIM 3BaKyaIMOHHBIM Y4aCTKOM, M.

8. KonuuectBo mrofeil, nepexoJuiuX ¢ OJHOTO 3BAaKyal[MOHHOI'O y4acTKa Ha JPYrodl B €AUHMILY
BPEMEHH, OIPEIENIAETCs MPOMYCKHOM CIIOCOOHOCTRIO Bhixoa ¢ yuacTka Qj(t):

Qi(t) = gi(t) - ¢ -dt/ (f - 60) uen., (I17.4)

rae qj(t) - MHTCHCHBHOCTH IBIMJKEHHS HAa BBIXOJE C j-TO 3BaKyal[HOHHOTO Y4acTKa B MOMEHT
BpPEMEHH t, M/MUH;

Cj - IIMpHHA BBIXOJAa C j-FO 9BAKYallUOHHOI'O Y4acCTKa, M;

dt - mpomMexyToK BpeMeHH, C;

f- CpCaHsAs IJIoIAAb FOpHSOHT&J’IbHOﬁ IMPOCKIHNU YCJIIOBCKA, MZ.

9. IHTEHCUBHOCTbD JIBMXKCHHS HAa BBIXOJIE C j-T'O IBAKYyallMOHHOTO y4acTka (j(t) B MOMEHT BpeMeHH t
OMpEeNSIeTCs B 3aBUCHMOCTH OT IUIOTHOCTH JIFOJICKOTO MOTOKA Ha 3ToM ydactke Dvi(t).

10. II1OTHOCTH JIFOJICKOTO MOTOKA Ha j-OM 3BaKyallMOHHOM ydacTke Dvj(t) B MOMEHT BpeMeHH t
ompezensiercs mo ¢popmyie:

Dvj(t) = (N; - f -dt) / (a; - bj) m*m?, (I17.5)

e NJ - YHCJIO JTIoAeH Haj'OM 9BAKYallUOHHOM YYaCTKE, YCJI.;

f - cpenHAs MIOMAE TOPH30HTAIBHON MPOEKIUH YeNI0OBEKa, M2;

dj - JUTMHA j-TO 9BaKyaI[MOHHOTO y4acTKa, M;
bj - mMpHUHA j-TO SBaKyallMOHHOTO Y4acTKa, M;
dt - mpomexyToK BpeMeHH, C.

11. B MoMEHT BpeMeHU t OnpeaenseTcss KOJIMYECTBO JIOJIEH m ¢ OTPUIATEIbHBIMU KOOPAMHATAMU

Xi(t), onpenenennbivMu o popmyie (I17.1). Ecu smauerne M <Q j () , TO BCE M YEJIOBEK NEPEXOIAT

Ha CJICYIOIINN YBAKyaIl[MOHHBIN YIaCTOK, M MX KOOPIAMHATHI OMPEACIISIOTCS B COOTBETCTBUH ¢ (POPMYIION
(IT7.3). Ecnu 3nauenue m > Qj(t), To KOTMYECTBO YEIOBEK, paBHOEe 3HaueHHI0 Qj(t), mepexomsar Ha
CIIETYIOIINN BAaKyallMOHHBIA YYaCTOK, U WX KOOPJHHATHI ONPEACIIAIOTCS B COOTBETCTBHH C (HOPMYIIOH
(IT7.3), a xomuyecTBO 4YeNOBEK, paBHOE 3HaueHWt0o (m - Qj(t)), HE mepexomsT Ha CIEAYIOIIHMA
9BaKyaI[MOHHBI ydJacTOK (OCTalOTCS Ha JaHHOM OJBaKyal[HOHHOM YYacTKe), W WX KOOpJIUHATaM



npucBauBaroTcs 3HaueHus Xi(t) = k - 0,25 + 0,25, rne k - Homep psAna, B KOTOPOM OYAyT HaXOIUTHCS
oM (MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO YEJIOBEK B OHOM Py COOKY APYT OT JIpyTa Ui KaXkIoro
HBAKyal[MOHHOTO YYacTKa OIpPEIeNsAeTCs] IMepel HadaJioM pacueToB). TakuM oO0pa3oM, BO3HUKAET
CKOIIJICHHE JIIOJICH Mepe]] BBIXOAO0M C HBaKyallMOHHOTO Y4acTKa.

[Ipunoxenue N 8

K METOJIMKE ONPEIEICHUs PaCUETHBIX
BEJIMYMH [10’)KAPHOTO PUCKA B 3JaHUSX,
COOPYKEHHSIX M MOXKapHBIX OTCEKax
Pa3IMYHBIX KJIACCOB (PYHKIMOHATBHOM
HOXKapHOW OMAaCHOCTH, YTBEPKICHHOM
npukazom MUC Poccun

ot 14.11.2022 N 1140

NUMHUTAIIUOHHO-CTOXACTHYECKAA MOJIEJIb ABMKXEHUSA JIIOACKUX IIOTOKOB

1. MHOecTBO JI0fiel, OAHOBPEMEHHO UIYIIMX B OJJHOM HAIPaBJICHUHU 1O OOIIMM Y4acTKaM IYTH,
00pa3yrT JIIOJCKOW TMOTOK. YYacTkamMu (OPMUPOBAHUS JIOJCKAX IIOTOKOB B IOMEIICHHUSX CIICIYeT
IIPUHUMATD NIPOXOJIbI MEXy 000pynoBaHHeM. JJis MOCIENYIOIUX YYaCTKOB IBAKyallMOHHBIX IyTeH OHU
MIPEJICTABIISIIOT COOOM IEpBUYHBbIE HMCTOYHMKM JIIOACKMX NOTOKOB. Pacnpenenenue Nj uenoBek Ha
y4yacTkax (popMHUpOBaHUs, UMEOLUX MWUPUHY bi 1 anuny li, npuHuMaeTcs paBHOMepHbIM. [losTOMy B

HAYalbHBI MOMEHT tp Ha KaXXJIOM 3JIEMEHTApHOM YYacTKe Ali, 3aHHUMaeMOM IIOTOKOM, IUIOTHOCTH
notoka DY onpenensiercs mo popmye:

D =N® /b, - Al wen./m>. (I18.1)

2. Ilpu nanbHeWIIEM JBUKEHHM JIIOJCKMX ITOTOKOB M3 MEPBUYHBIX HCTOYHHKOB MO OOIMIMM
y4JacTKaM IyTH IPOUCXOIUT uxX ciaustaue. OOpasyeTcst 0OLIHii MOTOK, YaCTH KOTOPOTO UMEIOT PAa3JIMYHYIO
IJIOTHOCTh. [IpOMCXOOUT BBIpAaBHMBAHHME IUIOTHOCTEH pa3JIMYHBIX YacTed JIFOJICKOIO IOTOKA - €ro
nepedopmupoBanue. CieayeT yUUThIBaTh, YTO €0 TOJIOBHASI 4aCTh, UMEIOILAs nepe] co0oi CBOOOTHBIM

MyTh, PACTEKAETCS - JIOAM CTPEMATCS UATH CBOOOAHO Mpu MIOTHOCTH Do. 3a uHTEpBan BpeMeHHU At
4acTh JIIOJAEH MEPEXOJUT C ITUX DJIEMEHTAPHBIX YYACTKOB HA IOCICAYIOIIHUE U MPOUCXOIUT U3MEHEHUE
COCTOSIHMS JIFOJICKOTO IIOTOKA, €T0 IBHYKEHUE.

3. CKopOoCTb IBUKEHHSI JIIOJICKOTO TOTOKA MpH MIoTHOCTH Dj HA i-OM OTpe3Ke ydyacTka MmyTH K-ro
BHJA CJIEYET CUNTATh CIIyYalHOW BETUYMHON VD K, UMEIOIIEH YACIOBBIE XapaKTEPUCTUKHU:

MATEMATHYICCKOC OXKMAAHUC (cpenHee 3Ha‘ICHI/Ie)I

Vpk =Vok - (1 -ak - InDi/ Dok) - m pu Di > Do,

Vok = Vox mpu D; < Dy, (I18.2)

CpeaHEC KBAAPATUIHOC OTKIIOHCHUC!



(Vo) =0(Voy) - (1-a, - InD; /Dy, ), (I18.3)

rae Vok # 6(Vo,k) - MaTeMaTU4eCKOe OXXKHUIaHHE CKOPOCTH CBOOOJHOTO IBM)KECHUS JIIOJCH B

OoTOKe (Ipu D; < Do,k) U ee cpe/iHee KBaIpaTHUHOE OTKJIOHEHUE, M/MUH;

Dok - npeneiabHOE 3HAUYEHUE TUIOTHOCTH JIIOJCKOIO MOTOKA, JO AOCTHUXKEHHS KOTOPOTO BO3MOXKHO
CBOOOTHOE IBM)KCHHE JIFOICH 10 K-My Buy yTH (IDIOTHOCTH HE BIIUSET HA CKOPOCTh JIBHXKCHHS JIFOJICH );

ak - KOX(QUIMEHT ajanTaluy JIoAeld K U3MEHEHHUSIM IUIOTHOCTH MOTOKA MPH JABWXKEHHH 10 k-My
BUIY IIyTH;

Di - 3HaYeHHE TIOTHOCTH JIFOJCKOTO TIOTOKA HA 1-OM OTpPE3Ke (A|) y4acTKa MyTH MIUPUHOHN bi,
2.
yen./mM<;

M - KO3 PUIHUEHT BIUSHUS IIPOEMa.

4. TIpu mo6oM Bo3MoskHOM 3HadeHnH VP momm B xommdectBe N, Haxonsimecs B MOMEHT to Ha i-
OM 3JIEMEHTapHOM YYacTKe, JBUTAIOTCS MO HEMYy M HAUYMHAIOT MEPEXOAWUTh Ha MOCIEAYIOMIHMNA Y4acTOK
(i+1) (pucynok I18.1). Ha yuacTok i B CBOIO ouepe/ib MEPEXOIMT YacTh JIFOAeH ¢ mpeapiayiero (i-1)
HJIEMEHTAPHOTO Y4aCTKa ¥ U3 UCTOYHHKA ].

5. I1o mpoiecTBUA BpEMEHU At MOMEHTY t, =t + At 1ompko wacTs moneit N1 ¢ yuacrka i
ycneer nepeiitn Ha ydacTok (i+1). K aTomy MomenTy Bpemenu n3 N mozeii, GBIBIINX Ha ydacTKe i B
MoMeHT to, octadetcst (N - NYjii1) mogpeit. VX umcio momonHsieTcs 3a cyeT Mozel, YCIeBIIX 3a 3TOT
MHTEpBAl BPEMEHM MepeiiTu Ha Hero ¢ mpeawiaymiero ydactka - N¥iij u us mcrounmka NYj;. Torma
TUTOTHOCTP MTOTOKA HA y4acTKe 1 B MOMEHT t1 Oy/IeT paBHa:

DY, =(N® -N®;,, + N, +N®, /b, - Al (I18.4)

i,i+1

6. CKkopoCTh JABIDKEHHUS JIOJIeH, OKa3aBIIMXCS Ha yd4acTKe 1 B MOMEHT ti, Ompenensercs o
dbopmyre:

V% = Vok (1 - a - In D' / Doy). (T18.5)

7. CnenyeT YUUTBIBATHb, YTO M3MCHCHUC IIJIOTHOCTH IIOTOKA Ha KaXIOM YYAaCTKEC B Pa3IMYHBIC
MOMEHTBI BPEMEHH OTpaXkaeT Mmpolecc nepeopMupoBaHmsl pa3IMYHbIX YacTel MOTOKa, B TOM YHCIe, KaK
YaCTHBIN CITydai, - MPOLECC PACTEKaHUs ITOTOKA.

8. I3MeHeHue MIOTHOCTH MOTOKa Ha Ka)XXIOM W3 3JIEMEHTApHBIX YYaCTKOB B MOCIEAOBATENIbHbBIC
MOMEHTBI BPEMEHHU 3aBUCUT OT KOJMYECTBA JIFOJCH, MEPEXOAAIINX Yepe3 TPaHUIlbl YIacTKOB. B oOmem

CIygae KOJMYECTBO JHOjeH, mepexomsux 3a martepsan Bpemenn Al ¢ yuactka i ma mocmemyrommit
y4acTok i+1, cocTaBiser:

1 — [to
N%,, =D" -b, -V, - At (II8.6)

ii+1

0. CKOpOCTB nepexonaa Vnep 4gepe3 TIpaHUlbl CMCEKHBIX JJICMCHTAPHBIX VYYACTKOB CIICAYCT



MPUHUMATb, PYKOBOJICTBYSCH CIEAYIOMUMHU (HOpMYTIaMu:

V*®., eciu D*

V'[O

i+1

<D mpu max V;, - D=q,,

ep

w1, € D, > D npn max V- D = q,. (118.7)

CJ'IG,Z[yeT YUUTBIBATh, YTO B TOT MOMCHT BpPEMCHU th, KOrla IUIOTHOCTH MOTOKa Ha Y4acCTKeE 1
J0CTUIJIa MaKCHMaJIbHOM BCJIMYHHBI, HA 3TOT YYACTOK HC MOXKCT HpI/If/'ITI/I HN OAWH 4YCJIOBCK, HU C
ONpeAMICCTBYIOIICTO YYacTKa, HU M3 HCTOYHHUKA. B pe3yiabpTaTe INEpEA Y4aCTKOM i 3aJICPIKUBACTCA

tn tn
COOTBETCTBCHHO AN -1 " AN j,i JIFOACH. B CICOAYIOIINH MOMEHT BPEMCHHA th+1 9aCTh JIIOJICH C ydacTKa

1 IepeXxoUT Ha y4acToK i+1, MIIOTHOCTH JIFOJICKOTO MOTOKA HA HEM YMEHBUIUTCS U 4acTh CKOMUBIIMXCS
MepeJl €ro rpaHulEeH JIIOIEH CMOXKET MEPEUTH Ha HEro. J0Js UX y4acTusl B IONIOJIHEHUU JIFOJIbMU y4acTKa
1 B MOMEHT tn+1 onpenensiercs GopMyInoi:

ANm' tn+1i_1 /ANtn, tn+1j — Dtn,tn+1i_1 . th, tn+1i_1 . bi_1 / Dtn, tn+1j . \/tn,tn+1j . bj- (H88)

®opmyisl (I18.4) - (I18.8) MOTHOCTHIO OMUCHIBAIOT COCTOSHUE JIFOJICKOTO TTOTOKA Ha AJIEMEHTAPHBIX
ydyacTKax M HX IepexoJsl B IOCIeJoBaTeIbHble MOMEHTHl BpeMeHH. COBOKYMHOCTh 3HAYCHH
pacyeTHOTO BpPEMEHHM DJBaKyallMH, IIOJyYEHHBIX TMPH pa3IMYHBIX 3HaueHWsX Vok, (popmupyer
AMITUPUYECKOE PACIpPEICTICHUE BEPOATHOCTEH 3HAYCHUUH th. [To stomy pacrpeneieHuto cieayer

paccuuThIBaTh 3HAUEHUE BPEMEHHU 3aBEPIICHUS HBaKyallMH, COOTBETCTBYIOLIEE BEPOSITHOCTH Ppos) =
0,999.

MowmeHT BpeMeHH to

t
NO

t {
i \ D'° =Nf° /biAl

Mowment pemern U = b + Al
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Pucynok I18.1. I3MeHeHus cOCTOSIHUS IOTOKA B IIOCJIE10BATEIIbHbBIE
MOMEHTBI BPEMEHU

[Ipunoxenne N 9

K METOJUKE ONpPEACIICHHS pAaCYETHBIX
BEJIMYMH II0’KaPHOI'O PUCKA B 31AHMUSX,
COOPYKEHHMSX U MOXKAPHBIX OTCEKaxX
Pa3IMYHBIX KJIACCOB (PYHKIMOHAIBHOM
MOKapHOW ONACHOCTH, YTBEPKICHHON
npukazom MUC Poccun

ot 14.11.2022 N 1140

3HAUEHUS ITOKA3ATEJIEN
IMMOKAPHOHM OITACHOCTH THIIOBOM I'OPIOUYEN HATPY3KH B IOMEIIEHUSIX

Taomuua I1 9.1



Bun nmomemenus Husmas | Ieimoo0Opa | Yaenbnas | Jluneitnas | Y aenbHslii | Beiienenrne TOKCUYHBIX TPOTYKTOB
TEIUIOTa | 3YyIOIIas | MaccoBas | CKOPOCTb | pacxoj TOPCHMS, KI/KT
CropaHusi, | CIIOCOOHOC | CKOPOCTh | PacIpoCTp | KHCIOpO1a
MJIx/kr | 1, Hm - | BeIrOpaHu | aHEHUA , KI/KT CO2 CO HCI
M?/KT o, IUIAMEHH,
Kr/(M?-c) M/C
JKuseie moMeneHus
TOCTHHAL, | 13,800 270 0,0145 | 0,0045 | 1,0300 | 0,20300 | 0,0022 | 0,01400
OOLEKUTHHA U TaK
Jajee
CrosoBas, 3a1
pecTopaHa U Tak 13800 82 0,0145 0,0045 1,4370 1,28500 0,0022 0,00600
Jajee
3ai Tearpa,
KHHOTEaTpa, Kiryoa, 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 0,01400
1UpKa 1 T.11.
I"apiepo6bt 16,700 61 0,025 0,007 2,56 0,88 0,063 0
XpaHuIHIIa 14500 | 49,50 | 0,01100 | 0,008 1,1540 | 1,10870 | 0,09740 0
O6UOINOTEK, aPXUBBI
My3eu, BBICTaBKH 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 0,01400
TToncobmere 14,000 53,00 | 0,01290 | 0,00420 | 1,1610 | 0,64200 | 0,03170 0
OBITOBBIE [TOMEILICHUS
AJIMHUHHUCTPATUBHbBIC
MTOMEIIEHUS, yueOHBIC
Kiacchl mKoa, BY3o0B;
KaOWHETHI 14,000 47,70 0,01370 0,0045 1,3690 1,47800 0,03000 0,00580
[MOJUKIIMHUK, I1AJIaThI
OOJIBHHIL U
CTallMOHAPOB




MarasuHsr 15,800 270 0,015 0,0055 1,25 0,85 0,043 0,023
3a11 BoK3a1a 13,800 270 0,0145 | 00055 | 1,0300 | 020300 | 00022 | 0,01400
CTOAHIH JIETKOBEIX 31,700 487 0,023 0,0068 2 64 13 0,097 0,011
aBTOMOOMIIEH

CTOHHKI/I JICTKOBBIX

aBTOMOGHIICH ¢ 31,700 487 0,023 0,0136 2,64 13 0,097 0,011
I[BYXypOBHCBbIM

XpaHEHUEM

CraauoHbl 26,4 78 0,004 0,004 2,09 1,8 0,127 0
CriopT3asi 16,7 61 0,024 0,0045 2,56 0,88 0,063 0




[Tpunoxenue N 10

K METOJIUKE ONPEJIEIICHNS] PACUETHBIX
BEJIMYMH T0KAPHOTO PUCKA B 3/1aHUSIX,
COOPYKEHMSIX U TIOYKAPHBIX OTCEKaX
Pa3IMYHBIX KJIAcCOB (DYHKIIMOHAIBHOMN
II0KapHOU OIIACHOCTH, YTBEPKICHHOU
npukazom MYUC Poccuu

or 14.11.2022 N 1140

MOPSIIOK
MPOBEJEHUSI PACUETA BEJIMUMHBI UHAUBUIYAJIBHOI'O NOKAPHOI'O PUCKA

- =

" AHaJIM3 NOKAPHOH OHACHOCTH 3AHHSA —
e U — e "
. v
| Onpe/iesieHne YACTOTHI PeaTH3ALMHE 0KAPOONACHBIX CHTY AL
_ v — S

Bri6op cuenapus noxapa. @opMyIHpoBKka MaTeMaTHYECKOH
MOJENH ¥ MOACNHUPOBAHHE AHHAMHKH Pa3sBHTHA OXKapa.
IMocTpoenne mosel omacHbIX HakTopos NoXKapa.
OrnpeneneHue BpeMeHH OIIOKHPOBAHUS ITyTeH »BaKyaluny

T I
v —
Ouenka moc/aeACTBHi BO3eliCTBHS ONACHEIX (paKTOpOB
Paspabora N0Kapa Ha JIOAeH
AOTIONHATENHBIX DopMyTHPOBKa MATEMATHIECKOI MOJETH H MOJICTHPOBAHHE

[
} ITocTpoenne nmoneii onacHpIX (paKTOPOB MOKAPA
!

NPOTHBOMOXAPHBIX .
pme o mmp;ﬁ SBaKyalyu MoJeH U3 30aHus npy noxape.OnpeneneHue
porp pacyeTHOro BpEeMEHH 3BaKyalrH. Pacuer BeposTHOCTH
\ 3BaKyalyy Jronen 3

| Pacuer BeuuuHEI f
HHUBUAYAIBHOTO
II0XKapHOTO PHCKa
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[
PacuetHOE 3HaYEHNE PacueTnoe 3HaueHuE
IIOXKApHOI'0 PUCKA IMPEBHIINAET “ TIOXXapHOI'o puCKa HE
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HODMATHBHOE IpEBBIIACT HOPMATUBHOE
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Brisor: i Brison: ‘
[I02KapHBIY PHCK NPEBLIIACT ‘ l MOXAPHBIN PUCK HE [PEBHIIIAET
OOMyCTHMOC 3HAYCHHUE JOTLCTAMOE 3HAUEHHE |
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[Ipunoxenne N 11

K METOJUKE OIPEICIICHNs paCYETHBIX
BEJINYMH MOKAPHOT'O PUCKA B 31aHUSX,
COOPYKEHUSX U MOXKAPHBIX OTCEKaX



Pa3IMYHBIX KJIACCOB (DYHKIIMOHAIBHON
II0KapHOU OIIACHOCTH, YTBEPKICHHOU
npukazom MYUC Poccuu

or 14.11.2022 N 1140

OIIEHKA
BPEMEHU CPABATHIBAHUSI CHCTEMBI TOKAPHOI CUTHAJU3ALIUU
W ABTOMATHYECKHAX YCTAHOBOK MOKAPOTYIIEHUS

1. Bpems pocTukKeHMs] MOPOrOBOrO 3HAYEHUS IapaMEeTpOM, BO3ACUCTBYIOLUIMM Ha I0XapHBIH
U3BEILATENb, ONPENEIACTCS KaK BpeMs IOSABIEHUS HA BBICOTE Pa3MELICHMs IOKapHBIX H3BELATENICH
obmactu ¢ >PPEKTUBHBIM JUAMETPOM, MPEBBIMAIONIMM MaKCUMaJIbHOE ONpPEeICHHOE HOPMAaTHBHBIMU
JOKYMEHTaMHU PACCTOSHHE MEXNY IMOXXapHBIMM HM3BELIATENSIMH, B KaXKIOH TOYKE KOTOPOH 3HA4YCHHE
BO3CHUCTBYIOIIETO NTapaMeTpa MpeBbImaeT noporosoe. IIpu 3ToM 3¢ (heKTUBHBINA TUAMETP ONpeneNIsIeTcs
o gopmysre:

rae F - mmomane obnactu, B KaxJA0W TOYKE KOTOPOM 3HAUYEHHME BO3JICUCTBYIOIIETO IMapaMerpa
MIPEBBIIIAET TOPOTOBOE.

I[JISI HOMGIIIGHI/II;'I, B KOTOPBIX JOIMMYCKACTCA YCTAaHABJIMBATL OOAWH HO)KapHBIfI HU3BCIIATC/Ib, IJIOIAAb
,Z[aHHOI>'I obnactu JOJDKHAa COOTBCTCTBOBATH ILIOIIAAN ITIOMCIICHM .

2. I[Hﬂ onpeacicHusd BpPEMCHU JOCTHIKCHHA IMOPOTrOBOro 3HAYCHUA IIOJICBBIM MCTOIOM
HCIOJIB3YIOTCS 3HAYCHUS MTAapaMETPOB, ITOJIYUCHHBIC B PE3YJIbTATC pacucTa.

3. llpu WuCHONB30BAaHMM HWHTETPAIbHOM M 30HHOW MOJENM NpPU Pa3MEIIEHUU TOXKAPHBIX
U3BELIaTeNIed Ha IOTOJIKE B IOMEILIEHHUM OYara Io)kapa Ui 04aroB C MOILHOCTBIO TEIJIOBBIIEICHUS
Q=vQ,=a- t° BpeMsl JOCTHKEHHs IIOPOrOBOIO 3HAYEHHs JOIYCKAETCS ONPENeNsiTh II0
bopmynam:

- I MaKCUMAJIBHBIX TCIIJIOBBIX IMMOXKAPHBIX I/ISBCHIaTCJ'IGI\/JII

y p;“3 p+3

2p

7 3

menn (Tnop -TO) H 3 %ZH) pT-'—a

Lop = e +1,3 , (TI11.1)
2,04A3g°a3

- IJIA TOYCUHBIX JBIMOBBIX OIITUKO-3JICKTPOHHBIX IMOXKAPHBIX I/I3B€H.[ﬂTCJ'I€I>iI



(TT11.2)

nop
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r/ie BpeMs mpuxojia GpoHTa MPOJTYKTOB TOPEHUS typ Onpenensiercs mno Gopmyre:

3
H4 % L E p+3

p+3. 0,48+13 | L 3y

qbp— 3

A«
rae L - makcuManbHOE JOIMYCTUMOE PACCTOSTHUE MEXTY MOKApPHBIMU M3BEIIATEIIMU (TPUHUMACTCS
B COOTBETCTBUU C HOPMATUBHBIMU JTOKYMEHTAMH), M;
H - BEIcOTa mOMeEIIEHUS, M;

A= L
CroToPp

- pa3MepHsIif Komiieke, MY/ (kJIx-c?);

To - HayanbHas TeMIepaTypa Bo3ayxa B nomereHu, K;

Tuop - IOPOTOBOE 3HAYCHHE TEMITEPaTypHI, K;

& - pasmepnslii ko3Qpdunuenr, (kBr/cP).

[Mapamerpsl & u p 1 HauboIEE THIMYHBIX CLIEHAPHEB T10KAPa MMEIOT 3HAUECHHS:

JUIS. BEPTUKAIBHOM WM TOPU30HTAIBHOM MOBEPXHOCTH TOPEHHSI B BHJIC MPSMOYTOJIbHHUKA, OJTHA U3

CTOPOH KOTOPOT'O YBEJIWYMBAETCS B JIBYX HAIPABJICHUSAX 3@ CUET PACHpPOCTPAaHEHUs IIaMeHU (JIMHEHHOe
pacrpocTpaHeHHE TUIaMEHH ):

a=wy,  2wbQ, p=1,

Trac b- HCpHCHI[HKyHSIpHLIﬁ K HaAITpaBJICHUIO JIBUKCHUSA IIJIAMCHU pa3MCpP 30HBI TOPCHUS, M.

JUIsL KPYTOBOTO PacIipoOCTpaHEHHS TT0XKapa:

a:l/jya .m,zQH p=2

4. Ilpy wucnonpb30BaHMM H3BEILATENEH IUIAMEHHM BpPEMs JOCTH)KEHHsSI IIOPOTOBOTO 3HAYECHMS
JOMyCKaeTcsl NpUHUMAaTh paBHbIM 30 c.

5. HOpOI‘OBHe 3HA4YCHHUA IMapaMCTpPOB, BO3HCﬁCTBymH.IHX Ha MOXapHbIC HU3BCIIATCIIN, CIICAYCT



MPUHUMATh B COOTBETCTBUHM C TEXHHUYECKOW noKyMmMeHTauueu. [Ipu OTCyTCTBHM NaHHBIX MOPOTOBBIC
3HAYEHMS IOMYCKAETCS MPUHUMATh PABHBIMU:

AJIs1 TOYCYHBIX JABIMOBBIX OIITHUKO-3JICKTPOHHBIX ITOXKAPHBIX HSBCHIaTeHeﬁi OIITHYCCKAasA IINIOTHOCTH

Mooy = 0,2 J16/M = 0,023 Hir/wm

U1 MAKCHUMAJIbHBIX TCIJIOBBIX ITOXKAPHBIX H3BeIHaTeJ'IeI>iZ TEMIIEpATypa Tnop IIPUHUMACTCA B
COOTBCTCTBHUHU C Tp€6OBaHI/I$IMI/I HOPMATUBHBIX AOOKYMCHTOB B 3aBHUCHMMOCTHU OT KJacCa IIOKapHOTO
HU3BCIIATCIIA. HpI/I OTCYTCTBHUM MOJaHHBIX O KJIAaCCC IIOKAPHOI'0 M3BCIIATCIA IMPHUHHUMACTCA paBHOﬁ
3HAYCHUIO, MPCBLIMIAIECMY MAKCUMAJIbHO BO3MOKHYIO B TCUHCHUC I'0OJla TEMIICPATYpPY B MIOMCUICHUH Ha
20 °C;

it udGepeHIMaTbHBIX TETUIOBBIX MOXKAPHBIX W3BEIATENIeH: CKOPOCTh U3MEHEHUST TeMIIepaTyphl
10 °C/muH;

JJISL MaKCI/IMaJII)HO-I[I/I(l)q)epeHHI/IaJH)HI)IX TCIIJIOBBIX ITOKApPHBIX I/I3BCHIaT€J'Ief/'I BpEMA JOCTUKCHUA
MOPOTOBOTO  3HAYCHUs ONpeeNseTcs 0 IMEePBOMY U3 BpEMEH Ui  MaKCHUMAaJIbHOTO U
G depeHIIMaTFHOTO U3BEIATENS,

JJIA AbIMOBBIX aCIIMPAMOHHBIX ITOKAPHBIX HU3BEIIaTeNICH:

xkmacca A Muop = 0,035 Il6/M;

xmacca B Muop — 0,088 H6/M;
xnacca C Mooy = 0,2 [16/M = 0,023 Hi/m .

JUTS U3BeIIaresei ra3oBeix o kKouneHTpanuu CO: oovemHuas konmnentpanus CO 100 ppm;

it cpuHKIEpHBIX  AVYII, BeMoOmHAONMX (QYHKIUIO CHUCTEMBl TIOYKApHOW CHTHAU3AINH:
INPUHUMAETCs PaBHOM 3HAYEHMIO, NPEBBIIIAIOIIEMY MaKCUMaJlbHO BO3MOXHYIO B Teu€HHE Troja
temneparypy B nomeuienuu Ha 30 °C.

IIpn MCHOJIB30BaHUM JIMHEMHBIX ABIMOBBIX II0XKApHBIX HM3BEILATEIECH, PACIONIOKEHUE KOTOPBIX
U3BECTHO (Ha OCHOBAaHMM NPOEKTHBIX JaHHBIX MWK (PAKTUYECKOrO pAaclOIOKEHUs), JOMYyCKaeTcs
MIPOBOJUTH MHTETPUPOBAHUE ONTHUYECKOM IUIOTHOCTH AbIMA BJOJb IIYTU JIyda MU OINPEACNATh BpeMs
JOCTUKEHMSI IOPOrOBOI'0 3HAYEHHUSI ITyTEM CPaBHEHUS C IOPOrOBbIM 3HaueHueM 5,2 J16.

ITpu OTCYTCTBUM JaHHBIX O TUIIE MOKAPHBIX M3BEINATEIEH pacdeT cieayeT MPOBOAUTH UCXOIS U3
O60py2]OBaHI/I$I IIOMCIICHU TOUYCYHBIMU JABIMOBBIMHU OIITUKO-3JICKTPOHHBIMHA IMOXXapHbIMU
U3BEILATENSMH, 3a UCKIIOYEHUEM IIOMEUIEHH, KOTOPbIE B COOTBETCTBUHU C YCIOBHUSAMM 3KCIUIyaTallUM HE
MOTYT OBITh UMU 000PYOBaHbI (aBTOCTOSIHKH, KYXHH U Tak Janee). B mocienneM citydae pacuer cienyer
IIPOBOAWTH JJI1 MAaKCHUMaJIbHBIX TEIUIOBBIX M3Bewmartened. Ilpy 3TOM, ecnu  BIOCIEACTBHM
MpelyCMaTpUBAIOTCS MHBIE TUIIBI MOKAPHBIX U3BELIATENICH, pacueT cliefyeT IPOBECTH MOBTOPHO.

00H
6. Bpems 3amepXku, CBSI3aHHOE C WHEPLUMOHHOCTBIO CHCTEMBbl OOHapy>KEHUs IMoKapa tu,,@pu,
JIOIIYCKaeTCsl MpUHUMAaTh paBHbIM 20 c.

HpI/I HCIIOJIB30BAHHUU JBIMOBBIX aCIIHPALMOHHBIX I/I3BeHIaTe.]'IeI7I K BpPEMCHHU 3aJCPKKHU CICAYET



N00aBIATH BpeMsl TPAHCIOPTUPOBAHUSA MPOObI BO3AyXa OT MaKCHUMaJbHO YAAJIEHHOTO OT OJ0Ka
00pabOTKM JBIMOBCACHIBAIOLIETO OTBEPCTHS JO TEXHUYECKUX CPEICTB OOHapyxeHus abiMa. [lpu
OTCYTCTBMH MH(OPMALIMK YKa3aHHOE BpeMsi JOIMYCKAETCs IPUHUMATh PaBHBIM:

IUIg u3Berarenei kinacca A - 60 c;
IS n3Bemareieit kinacca B - 90 c;
JuIs n3Bemareien kinacca C - 120 c.

7. B ciyuyae ucnosb3oBaHus cupuHkiepHod AVYII B kauecTBe CUCTEMbl MOKApPHOW CHUTHAIU3AIUU
06H
unepy JOITYCKA€TCA IPUHUMATh paBHbIM 180 c.

[lpr HanmuyuM JAHHBIX O KOA((UIIMEHTE TEIUIOBOH MHEPIIMOHHOCTH OPOCHTENECH CIPHUHKIIEPHOM

AyHT, pacCoJIOKCHUE KOTOPLIX H3BCCTHO (Ha OCHOBAHHHM IIPOCKTHLIX AJAHHBIX WJIN (baKTI/I‘leCKOFO

0bH
pacToJOKeHus),  JIONMYCKAeTCs  ONPEACIsATh tm,epu myTeM  pacdyera BPEeMEHH  IIporpesa

TECPMOYYBCTBUTCIIBHOTO 3JICMCHTA [0 TEMIICPATYPHI, COOTBCTCTBYIOH_[eﬁ nopory Cpa6aTLIBaHI/I${, C

UCIOJIb30BAHUEM YPABHEHHUS:
dT, _ 4/
ar, _ Yl |(T-T),

dt K !

n
rae Ty - Temneparypa TepMOUYYBCTBUTEIBHOTO AJIeMeHTa, K;
U - CKOpPOCTb Ta30BOM CpeJIbl, M/C;

Ky - KOO PHUIHEHT HHEPLIUOHHOCTH;

t - Bpewms, c.
8. Bpems  cpabatbiBanus ~ crnpuHkiepHoii ~ AYII  cienyer  mpuHUMarh  paBHBIM
t =t 4 AT VT AVIIT toon

[10JIa41 OTHETYIIAILEro COCTaBa ONPENENIeTCsl aAropuTMoM pabotel AVII.



