[lokyMeHT npeaocTaBneH KoHcynbTaHTIIoC

3apeructpupoBano B Muntocte Poccun 6 aBrycrta 2009 r. N 14486

MUHHUCTEPCTBO POCCUICKOM ®EJEPALIMH IO JIEJAM I'PAXKIAHCKOM’
OBOPOHBI, YPE3BBIYAWTHBIM CUTY ALIUSIM U JIMKBUTALIMH
MOCJEJACTBUIN CTUXUMHBIX BEJICTBUI

IIPUKA3
ot 30 uronst 2009 r. N 382

OB YTBEPKJIEHUU METOJAUKHU
OIPEJEJIEHUS PACYETHBIX BEJIMYHUH ITOKAPHOI'O PUCKA B 3JAHUSIX,
COOPYKEHMSX U CTPOEHUSIX PA3JIMYHBIX KJIACCOB ®YHKIMOHAJIBHOM
IMMOKAPHOM OITACHOCTH

CIUCOK N3MEHSIIOIIUX JTIOKYMEHTOB
(8B pen. [IpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

B cootBerctBun ¢ denepanpapiM 3akoHOM OT 27 nexabps 2002 r. N 184-03 "O TexHWYECKOM
perynupoBanun" <*> u [locranoBnenunem IIpaBurenscrBa Poccuiickoit @exepannu ot 31 mapra 2009 .
N 272 "O nopsjake NPOBEICHHS PACUETOB IO OIICHKE IMOKAPHOT0 prcKa" <**> mpuka3biBaro:

<*> CoOpanue 3aKoHOAaTenbcTBa Poccuiickoit denepanuu, 2002, N 52 (uacts I), ct. 5140; 2005,
N 19, ct. 1752; 2007, N 19, ct. 2293; 2007, N 49, ct. 6070; 2008, N 30 (uacts II), cT. 3616.

<**> CoOpanue 3akoHOoarenbcTBa Poccuiickoit denepanuu, 2009, N 14, ct. 1656.

VYTBepANUTh NpHUIaraeMyr0 METOJUKY OIpEIEJCHHs PACUeTHbIX BEJIMYMH IOKApHOTO pHUCKa B
3MaHUSX, COOPYKEHHUSX WU IOXKAPHBIX OTCEKaxX pa3lMYHbIX KJIACCOB (YHKIMOHAIBHON MNOXKapHON
OIIaCHOCTH.

(8 pen. IIpuxaza MYUC Poccunm ot 02.12.2015 N 632)
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®YHKIIMOHAJBHOM
MOXAPHOM OMMACHOCTH
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(B pen. [TpukazoB MUC Poccum ot 12.12.2011 N 749,
ot 02.12.2015 N 632)

1. O61Me noIoXKeEHNs

1. Hacrosmias MeTOAHMKAa ONpEAeTCHUS PACUCTHBIX BEIUYMH TOXKAPHOTO DPHCKA B 3JaHUSAX,
COOPYKEHHAX M MOXKAPHBIX OTCEKaX Pa3MYHBIX KJIacCOoB (PYHKIIHMOHATBHOHN MOKAapHOW OMACHOCTH (Zanee
- Meronuka) ycTaHaBIMBaecT HMOPSIOK ONPEAEICHUsS] PACUETHBIX BEJIHMYUH MOKAPHOTO PUCKA B 3/IAHHAX,
COOpPY)KEHHSX M TIOXKAPHBIX OTCeKaxX (Janee - 3JaHWe) W PACHpPOCTPaHSeTCs Ha 3J7[aHUs KIAcCOB
(GYHKIMOHAIEHON TTOXKapHOH OTIACHOCTH:

1.1. ®1 - 3paHus, npeaHa3HAYCHHBIC JUIS IMOCTOSHHOTO MPOXXUBAHUS M BPEMEHHOTO MPEOBIBAHUS
JIFONIeH, B TOM YHCIIC:

a) ®1.1 - 3maHMs IOIIKONBHBIX O0pa30BATENFHBIX OPraHU3alWi, CIEHHATU3UPOBAHHBIX JIOMOB
MpecTapeNblx W WHBATHIOB (HEKBAapTHUPHBIE), OONBHUIIBI, CHANBHBIE KOpIyca 00pa30BaTebHBIX
OpraHM3aIMii ¢ HATMYMEM UHTEpHATa U ISTCKUX OpraHu3anuii;

0) @1.2 - rocTUHUIIBI, OOIIEKHUTHS, CHIAILHBIE KOPITyCa CAHATOPHEB U JIOMOB OTABIXa OOIIETo TUIIA,
KEMITMHI'OB, MOTEJICH U TAaHCHOHATOB;

B) @1.3 - MHOTOKBapTHPHBIE )KHIIbIC JOMA,;
r) ®@1.4 - oqTHOKBAPTUPHBIE XKWJIBIE JOMA, B TOM YHUCIIE OJIOKUPOBAHHBIE;
1.2. @2 - 3gaHMs 3pENUILIHBIX U KyJIbTYPHO-IIPOCBETUTEBHBIX YUPEKACHUM, B TOM YUCIIE:

a) @2.1 - Tearpbl, KHUHOTEATPHI, KOHIIEPTHBIC 3aNbl, KIyObl, IUPKH, CIIOPTHBHBIE COOPYKEHUS C
TpuOyHamH, OHONMOTEKH W Jpyrue YYpPEeKAEHHA C pacyeTHBIM YHCJIOM IIOCA[JOYHBIX MECT Ul
MOCETUTENIEN B 3aKPBITHIX TIOMEIICHUSX;

0) ©2.2 - my3eu, BBICTABKH, TaHICBAJbHBIE 3AJIbI U JPYTUe TMOJAOOHBIC YUPEKAECHHUS B 3aKPBITHIX
MOMEILCHUSAX;

B) ®2.3 - TeaTphl, KHHOTEATPHI, KOHIIEPTHBIEC 3aJIbl, KIYyObl, IUPKH, CIIOPTUBHBIE COOPYKEHUS C
TpuOyHamH, OHONMOTEKHM W Jpyrue YUYpPEeKAEHHA C pACYETHBIM YHCIOM IIOC3JOYHBIX MECT JUIs
MOCETHUTENIEH Ha OTKPHITOM BO3AYXE;

r) @2.4 - Mmy3eu, BHICTaBKH, TaHICBAJILHBIC 3aJbl U JAPYTHe MOJO0HbBIC YUPEKICHHS Ha OTKPHITOM
BO3/lyX€;

1.3. @3 - 3ganus opraHu3anuii Mo 00CTYKMBAHHUIO HACEICHHUS, B TOM YHCIIE:
a) @3. 1 - 3ganus opraHu3aiuii TOProBIu;

0) ©3.2 - 31aHus OpraHu3anuii 0OIIEeCTBEHHOTO MTUTAHNUS;

B) @©3.3 - BOK3aJIHI;

r) ©3.4 - HONUKIUHUKHA U aMOYJIaTOPHH;

n) 3.5 - momMereHus JUTst MOCETUTENEH OpraHu3aluii OBITOBOTO M KOMMYHAJIBHOTO 00CITYKUBaHHS
C HepacYEeTHBIM YMCIIOM TIOCAIOYHBIX MECT JIJIsl TIOCETHTENEH;

e) ®3.6 - GUKYIBTYPHO-03OPOBUTEIbHBIE KOMIUIEKCHI W CIIOPTHBHO-TPEHHPOBOYHBIC
YUPEXKJICHUS C MOMEIEHUsIME O3 TPUOYH JIJIs 3puTeNeid, OBITOBEIC TOMEIICHHS, OaHM;

1.4. ®4 - 3nanust 00Opa3oBaTeIbHBIX OPraHU3alMi, HAYYHBIX U MPOEKTHBIX OpPraHU3aldil, OPraHoB
YIpaBIeHUS YUPEKICHHA, B TOM YHCIIE:


consultantplus://offline/ref=CBE2150760A6A06570878CF02328C1AE93A3524A0A47F0B7F49C6C23370D02691F292ED71F3320119903B7F76C65580DA79F3365F00555E04D78K
consultantplus://offline/ref=CBE2150760A6A06570878CF02328C1AE93A8574A0B47F0B7F49C6C23370D02691F292ED71F3320109003B7F76C65580DA79F3365F00555E04D78K

a) ®4.1 - 3maHus oO0IIEOOpa30BATENBHBIX OpraHW3AllMif, OPTaHWU3AlWN JOTIOJHHUTEIBHOTO
o0pa3oBaHus AeTeH, IPOPECCHOHATBHBIX 00pa30BaTEIbHBIX OPraHUu3aIui;

0) ®4.2 - 3maHuWs 0O0pa30BaTENBHBIX OpraHW3alMii BBICIIETO OOpa30BaHUS, OpraHu3alui
JIOTIOTHUTETHHOTO MPOQPECCHOHATTEHOTO 00pa30BaHUS;

B) ®4.3 - 37aHUS OPTaHOB YIPABJICHUS YUPEXKICHHUN, TIPOCKTHO-KOHCTPYKTOPCKUX OpraHHU3anui,
WH(POPMAITMOHHBIX M PEIAKIMOHHO-U3/IaTEIbCKUX OpraHU3aliii, HAy4YHBIX OpraHHM3aiuii, OaHKOB,
KOHTOD, O(HCOB;

r) ®4.4 - 37aHUS TOKAPHBIX JIETIO;

1.5. ®5 - moxapHble OTCEKM IPOU3BOACTBEHHOTO MJIM CKJIAJICKOTO Ha3HA4YeHMs C KaTeropuei
MTOMETIICHHH IO B3PBIBOIIOYKAPHOM U moXxapHoU omacHocTH Bl - B4, I', /I, BXoAsmue B COCTaB 3MaHUMN C
¢yHKUMOHAIBHONW TOXapHOW omacHocThio D1, @2, O3, P4, B Tom umcie D5.2 - CTOSAHKH IS
aBTOMOOMIIEH O3 TEXHNYEeCKOro 00CITy>KUBAaHUS M PEMOHTA.

(. 1 B pex. llpukaza MUC Poccun ot 02.12.2015 N 632)

2. PacyeTsl 10 OlLIEHKE MOXAapHOT0 pHCKa MPOBOJAATCS IyTEM COIIOCTABIEHUS PAaCUeTHBIX BEIHUMH
MOKapHOT'O pHUCKAa C HOPMATHBHBIM 3HAaYEHHEM IIOXKApHOro pHcKa, ycraHoBleHHoro ®denepaibHbIM
3akoHOM OT 22 wmionmst 2008 1. N 123-O3 "TexHudeckwil periaMeHT O TpeOOBaHMIX IOXKApHON
oe3omacHocTh" <*> (masnee - TeXHMUYSCKUH perylaMeHT).

<*> Cobpanue 3akoHoaatenbcTBa Poccuntickoit @eneparmm, 2008, N 30 (vacts I), ct. 3579.

3. OnpeneneHne pacyeTHBIX BEJIMYMH ITOXKaPHOTO PUCKA OCYLIECTBIAETCS HA OCHOBAaHHU:

a) aHaM3a MMOKapHOW OTACHOCTH 3AaHUM;

0) ompeeNieHns] 9YaCcTOThI peaii3aliy M0KapOOACHBIX CUTYAIHIA;

B) MOCTPOEHUSI MOJIEH OMACHBIX (PaKTOPOB MOKapa s Pa3IMUHBIX CLEHAPHEB €r0 Pa3BUTHUS;

I') OLIEHKH MOCJEICTBHI BO3JICHCTBHUS OMACHBIX ()AaKTOPOB TOXKapa Ha JIOJEH Ui pa3iIMYHBIX
CLICHApUEB €T0 Pa3BUTHS;

1) HAJIM4YUs CUCTEM 00ECTICUSHHUsI TOXKapHOU 0€301aCHOCTH 3/1aHUH.

4. OmnpeneneHue pacyeTHbIX BEJWYMH TOKAPHOTO pHCKA 3aKIIOYaeTcss B pacuere
WH/IMBHUTyaJIbHOTO TOXKAPHOTO PUCKA IS JIFOJIeH, HaXOAMIMXCS B 3AaHUW. UNCIEHHBIM BBIPRKEHUEM
WHJIMBH]IyaJILHOTO MOKAPHOI'0 PUCKA SABJISETCS YacTOTa BO3JACUCTBHS ONACHBIX (PaKTOPOB MoXkapa (1anee
- O®II) na yenoBeka, Haxojsmierocs B 3nanuu. llepeuens ODII ycranoBnen cratheit 9 TexHudeckoro
pernamenTta. Pe3ynbTaThl ¥ BBIBOJBI, ITONyYE€HHBIC TIPY OTIPEICICHUH MOKAPHOTO PUCKA, MCIIONB3YIOTCS
I 0OOCHOBAHUS IapaMETPOB M XapaKTEPUCTHK 3/aHUM, COOPYKCHHH H CTPOEHUH, KOTOpHIC
YYIUTHIBAIOTCS B HACTOAIIEH MeToInKe.

(1. 4 B pea. Ilpukaza MYC Poccun ot 12.12.2011 N 749)

5. Yacrora Bo3geiictBus O®II omnpenensercs mIs TOXApOOIACHOW CHUTyalWd, KOTOpas
XapaKTepU3yeTcsl HauOOJIbIICH OMTACHOCTHIO IS KU3HHU U 3/I0OPOBbBS JIIOJCH, HAXOASIIUXCS B 3[IaHUHU.

6. i ueneil Hacrosimiet MeToAUKY UCTIONB3YIOTCS OCHOBHBIE MOHSTHUS, YCTAHOBJICHHBIE CTAaThEH
2 TeXHUYEeCKOro periiaMeHTa.

II. OcHoBHBIE pacyeTHbIEC BETUUYMHBI HHAUBUIYIBHOTO
MOKapHOT'O PUCKA
(8 pex. [Ipuxaza MUC Poccum ot 02.12.2015 N 632)
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7. UuauBuIyaabHBIA OYKAPHBIA PUCK OTBEYAET TPeOyeMOMY, €CIIH:
H
Qs < Qs (1)

H H — -6
rae QB - HOpMAaTUBHOC 3HAYC€HNEC NHANBUAYAJIBHOI'O ITOXKapHOI'0O pUCKa, QB - 10 FOI[-l;

QB - paCy€THas BEJIMYMHA MTHAUBUAYAJIBHOT'O ITOKApHOT'O pHUCKa.

PacuerHas BenmuuMHA WHIMBHIYAIBHOTO IOXKAPHOTO PUCKA B 3JIAHWH, COOPYKEHHU U TOXKAPHOM
OTCEKE OMpeaessieTcsl Kak MaKCHMadbHOE 3HAYCHHE MOXKAPHOTO PUCKA M3 PACCMOTPEHHBIX CIICHAPUCB
noxapa:

Qg = max {QB,11---1 QBjiyee s QB,N}, (2)
rae Qg,i - pacueTHas BeTMIMHA TIOKAPHOTO PUCKA IS i-TO CIeHapHs ToXkapa,
N - KOTM4eCTBO PACCMOTPEHHBIX CIIEHAPHEB MOXKapa.

Cuenapuii mokapa MpeaCcTaBIsieT co00i BapuaHT pa3BUTHS TOXKapa C YU4ETOM HPUHATOTO MecTa
BO3HMKHOBEHHSI M Xapakrepa ero pas3Butus. CueHapuil mokapa onpenensercs Ha OCHOBE JaHHBIX 00
00BEMHO-TINIAHUPOBOYHBIX PEIICHHUAX, O pa3MEIICHHH TOploYel Harpy3kd W Jiojei Ha oObekre. [lpu
pacdeTe paccMaTpUBAIOTCS CLEHApUU I0XKapa, NMPU KOTOPBIX PEANU3yHOTCA HAMXYAIIUE YCIOBUS UL
oOecrieyeHus: 6€30nacHOCTH JIoAeH. B kauecTBe cuieHapueB ¢ HAUXYALIMMHU YCIOBUSIMH MI0XKapa CIeayeT
paccMaTpUBaTh CLIEHAPUH, XapakTepu3yeMble Hanbosiee 3aTpyAHEHHBIMH YCIOBUSMH 3BaKyalluH JIOAEH
u (nnn) Hauboiee BEICOKOM auHamMukoi HapacTanus O®DII, a iMeHHO TTOKaphI:

B IIOMEILEHUSX, PACCUNTAHHBIX HA eIUHOBpPEMEHHOE IpucyTcTBre S0 1 Ooiee 4enoBex;

B CHCTEMax IIOMEIICHUH, B KOTOpbIX u3-3a pacnpoctpaneHus O®II Bo3MoxkHO ObicTpoe
OJI0OKMpOBaHHE MyTeH 3BaKyalMy (KOPUIOPOB, IBaKyallMOHHBIX BBIXOJOB M T.A.). [Ipu 3TOM Ouar moxkapa
BBIOMpAETCA B MOMEIEHHH MaJloro 00beMa BOJM3M OT OJHOTO M3 3BAKYALlMOHHBIX BBIXOAOB, OO B
MIOMEIIEHUH C OOJBIINM KOJUYECTBOM TOPIOUEH HArpy3KH, XapakTepH3YIOMIEWCs BBICOKOW CKOPOCTHIO
pacrpocTpaHeHUs! IUNIAMEHH;

B IOMCHICHUAX U CUCTEMAX HOMCH_IGHI/Iﬁ ATPUYMHOT'O THIIA,

B CHUCTEMax IOMEUICHUH, B KOTOPBIX H3-3a HEIOCTATOYHOH MPOIYCKHOH CIIOCOOHOCTH MyTeH
9BaKyallMyd BO3MOYKHO BOZHUKHOBEHHE MTPOJODKUTENBHBIX CKOIIEHUH JIFOACKUX TTOTOKOB.

B ClIydadax, Koraa NepeUYrCICHHBIC THUIIBI CIICHAPUCB HE OTPAXKAKOT BCEX 0CcOo0eHHOCTEH O6’BeKTa,
BO3MOKHO paCCMOTPCHHUE UHBIX CLICHAPUECB I1OKapa.

B nomerenun, nmeromnieM aBa 1 0ojiee IBaKyallMOHHBIX BBIXOZA, OYar Moxapa cleayeT pa3Menarhb
BOJIM3M BBIXOJA, WMEIONIET0 HAMOOJBIIYI0 MPOMYCKHYIO CHOCOOHOCTH. [IpM 3TOM JaHHBIA BBIXOA
CcYMTaeTcsi OJIOKMPOBAHHBIM C TIEPBBIX CEKyH] TMOXKapa, W MpPH OINpPENeJCHWH pacdeTHOrO0 BPEMEHHU
9BaKyallM{ HE YUUTHIBAETCA.

B MMOMEIICHUN C OAHUM 3BaKyallMOHHBIM BBIXOJOM BPEMs 6.HOKI/IpOBaHI/ISI BbIXOJa OIIPEACIIACTCA
pacdeTom.

Cuenapuu noxxkapa, He pealn3yeMble IPU HOPMAIBLHOM PEXHUME KCIUTyaTalu 00beKTa (TepaKThl,
MOJKOTH, XpaHEHHE TOproYel Harpy3Ku, HE TMPEeAyCMOTPEHHOM Ha3HadeHWeM OOBeKTa W T.I.), He
paccMaTpuBaroTCsl.

8. PacueTHas BemMYMHA WHIUBUIYAIILHOTO IOXKAPHOTO PUCKa JUIs i-ro creHapus moxapa Qg B
3AHUSAX, YKa3aHHBIX B MyHKTe 1 (32 MCKIIOYCHHEM KJIacCoB (DYHKI[MOHAIBHOM IMMOXKapHOW OMAaCHOCTH
®1.1, d1.3, ®1.4) paccuntbiBaercs 1Mo popmyie:



QB,i= Qn,i . (1 - Kan,i) . Pnp,i . (1 - Pa,i) . (1 - Kn.3,i) (3)

rae Qui - 9aCTOTa BOSHUKHOBEHUS [I0Kapa B 3JaHUU B TEUCHHUE TOAA, ONpeeisseMas Ha OCHOBAaHUHU
CTaTUCTUYECKUX JAHHBIX, IPUBEACHHBIX B npuioxeHuu N 1 k Hacrosuieil Meroauke. Ilpu oTcyrcTBun
CTaTMCTHYECKOH MH(OPMALUU TOMyCKaeTCs TPUHUMATh Qyi = 4 -1072 11s KaXI0r0 3/1aHHus;

Kan,i - K03 PHUIMEHT, yYUTHIBAIONIUI COOTBETCTBUE YCTAHOBOK aBTOMATHYECKOTO TIOXKAPOTYIICHUS
(manmee - AVII) TpeGoBaHMSM HOPMATHBHBIX JOKYMEHTOB IIO ITOKapHOW OE301IaCHOCTH. 3HAYEeHHE
napametpa Kani mpuanMaercss paBHbIM Kani = 0,9, ecnu BbimonHsieTcss X0Ts Obl OJHO W3 CIEAYIOLIHX
YCJIOBHH:

3nanue obopymoBano cucteMoit AVII, cooTBercTByromed TpeOOBaHWSM HOPMAaTHBHBIX
JOKYMEHTOB IO TIOKapHOH 0€30MacHOCTH;

obopynoBanue 3manus cucremModl AVYII He Tpebyercss B COOTBETCTBUU C TpeOOBaHUSIMHU
HOPMaTHBHBIX JIOKYMEHTOB I10 TIO>KapHOH 0€301MacHOCTH.

B ocranbhubix cinydasx Kani mpuHUMaeTca paBHOM HYJIIO;

Pupi - BEPOSITHOCTh MPUCYTCTBHUS JIIOACH B 3[aHUH, ONpeaensieMas U3 COOTHOMCHHS Prpi = tyymai /
24, T1€ tgyui,i - BPEMS HAXOXKACHUA JTIO/IeH B 3JJaHUU B Yacax;

P..i - BEepOSTHOCTH 3BaKyalluH JIIOJICH;

Kisi - Ko3(pQULIMEHT, yYUTHIBAIOLIMN COOTBETCTBUE CHCTEMBbl IPOTHBOIOKAPHOM 3aIlUTHI,
HalpaBlIeHHOM Ha oOecreueHue Oe€30macHO 93BakyalMu JHOAeH TNpu mokape, TpeOOBaHUAM
HOPMAaTUBHBIX JOKYMEHTOB II0 II0>KapHOH 0€3011acHOCTH.

9. BeposSTHOCTh 3BaKyalHH Pa,i W3 31aHUH, yKa3aHHBIX B IyHKTe 1 (3a MCKIIOYEHUEM 3IaHHUH
KJIaCCOB (DYHKITMOHAJIBHOH moxkapHoii onacHoctd @ 1.1, 1.3, ®1.4), paccunThiBarot 1o Gopmyiie:

8-t -
0999 - ——> " ecimt, <08t <t +t,nt, < 6MuH

HD

"P; =40,999, ecmut +t, <08t ut, < 6mMuH L (4)

0,000, ecmut, > 0,8 - t; wm t, > 6 mMuH

rae tp - pacueTHOE BpeMSI IBAKyalluH JIIOICH, MUH;

tH3 - BpeMs Hayaja 3BaKyaluu (MHTEpBaJ BPEMEHM OT BO3HHKHOBEHHS IOXapa 1O Hadania
9BaKyalliu JIOACH), MHH;

ts, - BpeMs OT Hayajga IMokapa 10 OJOKMPOBaHHMS OHBAKyallMOHHBIX INyTeH B pe3yibTaTe
pactpoctpanenusi Ha Hux O®Il, mMmeromMX NpenenbHO OOMYCTUMBIE U JIFOACH 3HaueHHs (BpeMs
OJIOKMPOBaHUSI MyTEH SBaKyaliu), MUH;

t, - BpeMsl CYILIECTBOBAaHMS CKOIUICHWH JI0JIel Ha yyacTKax MyTH (IUIOTHOCTH JIFOJICKOTO MOTOKA
Ha MyTAX SBaKyalluu npeBbimaet 3nauenue 0,5 m%/m?).

10. PacyeTHOe Bpems 3BaKyaluu JIIOZEH tp Y3 NOMEIIEHUH U 3aHUM OINpENENsIeTCs] Ha OCHOBE
MOJIEIIMPOBAaHMS IBHKEHUS JIIOACH 10 BBIX0Ja HAPYXKy OJHUM U3 CIIEAYIOIUX CIIOCOOO0B!



[0 YNPOUIEHHOM aHAJIUTUYECKOM MOJEIM JABIDKEHHS JIOACKOTO TIOTOKA, IPHUBEACHHOH B
npunoxeHun N 2 K HacTosmeil Meronuke;

[0 MaTeMaTHUYeCKOW MOJAEIHM UWHAUBUAYAJbHO-TIOTOYHOTO JBIJKCHMSI JIOJCH U3 3[aHus,
MpYBeIeHHOM B puiiokeHuu N 3 k HacTosueid MeToauke;

[0 HMMHUTAIIMOHHO-CTOXACTHYECKOM MOJENHM JBW)XCHHS JIIOACKMX IIOTOKOB, IPUBEICHHOH B
npunoxxeHun N 4 k Hactosieit Meronuke.

Breibop cmocoba ompeneneHusi pacdeTHOTO BPEMEHH JBAaKyalldd MPOU3BOAUTCS C YYETOM
CICIU(PUICSCKAX OCOOEHHOCTEH O0BEMHO-TUIAHMPOBOYHBIX PEINICHUH 3[aHUs, a TaKKe OCOOCHHOCTEH
KOHTHHTEHTa (€r0 OJHOPOAHOCTH ) JIFOICH, HAXOISAIIUXCS B HEM.

[Ipu ompeneneHuM pacdyeTHOTO BPEMEHM 3BaKyalldd YYHUTBHIBAIOTCS NaHHbIE, NPHUBEICHHbBIE B
npunoxkeHu N 5 Kk Hacrosmed MeToauke, B YaCTHOCTH HMPHUHLUIBI COCTABICHHUS PAaCUETHOM CXeMbI
9BaKyalluy JIIOJCH, MapaMeTpsl ABIKEHHS JIIOACH PasluYHBIX TPYNI MOOHIBHOCTH, a TaKKe 3HAYCHUS
IJIOIIAAEH rOPU30OHTAIIBHBIX IPOECKIUH pa3INYHbIX KOHTUHT€HTOB JIIOACH.

11. Bpems Havana 3BaKyaluu t, ONpEIENsIeTCs] B COOTBETCTBUU € MyHKTOM 1 mpunoxenust N 5 k
Hacrosue Meroauke.

12. Bpemsi OnokupoBaHMsl TyTE€H SBaKyalluH t6n BBIYUCIIAETCA IyTEM pacyeTa BPEMEHHU
nmoctmxerns ODII npenensHO TOMYCTUMBIX 3HAYEHUH Ha 9BaKyaIl[MOHHBIX MYTAX B Pa3IMYHBIE MOMEHTHI
BpCMCHI/I. HOpﬂI[OK HpOBeILeHI/Iﬂ pacqua U MaTeMaTHUYECKHUEC MOJACIN IJIsd OHpCZ[GJ]CHI/ISI BpeMeHI/I
OJIOKMpOBaHUs TyTel HBaKyallil OMACHBIMH (haKTOpaMHu TOXapa NpHUBEACH B NpwiokeHHH N 6 K
HacTosmen MeToanke.

13. Koaddummenr, yduTHIBAIOMUN COOTBETCTBHE CHCTEMBl IPOTHUBOIOKAPHOW 3allUTHI,
HalpaBIeHHOM Ha oOecreyeHue Oe30macHOl 93Bakyaluu JIoAedl mpu moxape, TpeOOBaHUAM
HOPMAaTUBHBIX JOKYMEHTOB 10 IIOXKapHOH Oe3onacHocTH, K 5 paccunteiBaercs o popmyse:

Knsi=1- (1 - Kosui - Kcoyai) + (1 - Kosui - Kis.i), (5)

rae Koowi - Ko3(pHUIMEHT, YUUTBHIBAIOIIMKA COOTBETCTBUE CHUCTEMBI MOXAPHON CUTHAIM3ALUH
TpeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB TI0 TIOXKapHOH 0€30MacHOCTH;

Kcoya,i - K03(puImeHT, yanTIBalOIUHA COOTBETCTBUE CUCTEMBI OMOBEILCHHUS JIIOJICH O Mmokape U
yIpaBlieHHs BaKyalel Jioei, TpeOOBaHNsIM HOPMATUBHBIX JOKYMEHTOB MO MOXXAapHOH 0€3011aCHOCTH;

Kmmi - Kkod(pQHIUeHT, YYUTHIBAIONIMA COOTBETCTBUE CHCTEMBl IPOTHBOJBIMHOW 3allUTHI
TpeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB I10 IIO>KapHOH 0€30IaCHOCTH.

[Mopsimok omenkn mapamMeTpoB Kosui, Kcoysi m Knmgzi mpueaen B pazmene IV HacTosimein
Mertoauku.

14. PacyeTHas BenMYMHA WHIWBUIAYAIBHOTO IMOKapHOTO prcka Qg JJIS i-TO ClieHapus IMoXkapa B
3MaHuAX Kiacca (YHKIMOHANIBHON mokapHoW omacHoctd P1.1, ®1.3, ®1.4 paccuurhiBaeTcs 10

dhopmye:
Qei=Qmi[l-(Psi+ (1-Psi)Pcmi)l, (6)

rae Qi - YacToTa BOZHUKHOBEHHMSI TI0Kapa B 3/JaHUM B TEUCHHE IO, ONPEAEIsieTCs HA OCHOBAaHUU
CTAaTUCTUYECKUX JTAHHBIX, IPUBEICHHBIX B MpuiiokeHnu N 1 k HacTosmeit Meroauke;

P.,i - BEpOSITHOCTB dBaKyalluu JIOJICH;

PCH,i - BCPOATHOCTDH CIIACCHUS J'IIO,Z[CfI.



15. BepostHocTs 3Bakyanuu P,; u3 3qanuii kinacca GyHKIMOHANBHOW MokapHOW onacHocTH D1.1,
®1.3, 1.4 paccuuThIBafOT 10 hOpMyIIe:

Ny, =N,
= Al Hed8,i _0’ 999
N ’ (7)

i

3,1

rIe Nz,i - 001I1ee KOJTMYECTBO JIOACH, IBAKyHPYIOIINXCA B PACCMAaTPHUBAEMOM CIIEHAPHU;

ness,i - KOJMYECTBO HE HIBAKyHPOBABIIMXCS sonied. Ompenensercss MyTeM CyMMHPOBAHHUS TI0
BCEM Yy4YacTKaM IIyTeH »BaKyalMu JtOJiel, HE YCIEBIIUX IOKHHYTh yKa3aHHBIH YYacTOK JI0 €ro
OIIOKMPOBaHUSI OTIACHBIMU (paKTOpaMu moxapa (sl KOTOphIX tp + tuy, > 0,8 - t5,), ¥ MroNEl, MONaBIIUX B
CKOITIICHUE TIPOAOKUTEIEHOCTRIO OoJiee 6 MUH (tox > 6 MUH);

tp - pacueTHOE BpeMsl IBaKyalluH JIIOJICH, MUH (OTPEIEISIeTCSl B COOTBETCTBUU € TTyHKTOM 10);

ti, - BpeMs Hauaia 3BaKyaluu (MHTEpBaJ BPEMEHH OT BO3HHKHOBEHMS IOXKapa [0 Hadaia
9BaKyalluy JIO/CH), MHH (ONpeessieTcs B COOTBETCTBUH C MyHKTOM 11);

tsx - BpeMs OT Hayajma moXapa [0 OJOKMPOBAaHUS 3BAaKyallMOHHBIX IyTeH B pe3yibTaTe
pacnpoctpanenns Ha Hux O®Il, uMmerommx TpenenbHO JOMYCTUMBIC U JIFOAEeH 3HadeHUs (Bpems
OJIOKMPOBaHUS IyTEH dBaKyallu), MUH (ONPEICNIAETCS B COOTBETCTBHUU C YHKTOM 12);

tex - BpeMs CyIIeCTBOBAaHUS CKOIUIEHUH JItoJiel Ha y4acTKax MyTH (TJIOTHOCTD JIFOCKOTO MOTOKAa Ha
yTSX 3BaKyallly NpeBbimaet 3Hadenue 0,5 M%/m2).

16. BepositHocTh ciacenust Peri onpenensiercs no ¢popmyie:
Pcn,i =1- (1 - Kn.3,i)(1 - KCDHC,i)(l - an)(l - K3B,i); (8)

rae Knsi - Ko3QuuueHTt, yuyuThIBarOmuUil COOTBETCTBUE CHUCTEMBbI HMPOTHUBOIIOKAPHOW 3allUTHI,
HampaBJIeHHOH Ha oOecrieyeHne O€30MacHOM JBaKyalldd JIIOJEH IpH THoXape, TpeOOBaHUSAM
HOPMATHBHBIX JIOKYMEHTOB 110 IOKapHO! 0e30MacHOCTH, onpeaessiercs no gpopmye (5);

Konc,i - ko3QdUIMEHT, YYUTHIBAIOIIMNA JUCIIOKAIIUIO TOJPA3ICICHUN I0KapHOHW OXpaHbl Ha
TEPPUTOPUHU TOCENECHUNM U TOPOJACKHX OKpYroB, mpuHuMaercs paBHbIM Konci = 0,95 B ciyuae
COOTBETCTBHA ee TpeboBaHMsIM TEXHUYECKOro periaMeHTa U HOPMATHBHBIX JIOKYMEHTOB IO MOXapHOH
6e3omacHoctu. [Ipu aTom Bpems ts.i MPUHUMAETCS B COOTBETCTBUM C pacueTOM MO MPUIIOKEHHIO 6 K
HacTosAmer MeToauke [UId AAHHOTO CLEHapusd pa3BUTHA NoXkapa. B octampHbIX ciaydasx Konc;
IIPUHUMAETCS] PABHOU HYJIIO.

Ky - xoadduiment, yuuThiBaromui kinacc (YHKIMOHAILHOW ITOKAPHOW OIMACHOCTH 3/aHUSL.
3unauenue napamerpa Ky ; npuanmaercs pasHbM Ky = 0,75 B cregyronux cirydasx:

st 3nannid knacca @1.1 B ciyudae coOmrogeHus TpeOOBaHWN HOPMATHBHBIX JOKYMEHTOB TIO
nokapHoi 0€30MacHOCTH K OCHAILICHHUIO EPBUYHBIMU CPEICTBAMHU TOXKAPOTYIICHHS;

i 3nanuid kinacca @1.3 B cimyudae coOmopeHus TpeOOBaHWH HOPMATHBHBIX JOKYMEHTOB IIO
MOKapHOH 0€30MaCHOCTH K YCTPOMCTBY aBAPUITHBIX BBHIXOOB;

Jutst 3aaHuil kiacca @1.4 - Bo Beex ciyyasix;
B octanpubIX cnyuasx g 3aanuii kiaccos @1.1. @1.3 Ky ; npuHIMaeTcs paBHOH HYIIIO;

Ksgi - KO3pPuLIMEHT, yUNTHIBAIOIINI COOTBETCTBUE MyTEH dBaKyalul TPEOOBaHUSIM HOPMATUBHBIX
JOKYMEHTOB T10 TIOapHOH 0e3011aCHOCTH.

3Hauenue mapamerpa Ks,i npuHumaetcs paBHbIM Ksp; = 0,8 B ciyuae coOmiofeHus TpeOOBaHMM
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HOPMAaTHBHBIX TOKYMEHTOB IO MOXKapHOK 0€30MaCHOCTH K ITyTSIM BaKyalliH.

B ocranpHbix cinyvasx Kis; npruHHMaeTcs paBHOH HYJIIO.

III. Ilopsinok mpoBeACHUSI pacyeTa UHINBUIYAIBHOIO
[TO’KapHOTO PHCKa

Amnanus noxcapﬂoﬁ OIIACHOCTH 3aaHUA

14. JIns mpoBeaeHUs] aHaIHM3a MOKAPHOW OMACHOCTH OCYIICCTBISIETCS cOOp NAHHBIX O 3JaHUH,
KOTOPBIN BKIIFOUYAET:

00BEMHO-TTAHUPOBOYHBIE PEIICHHS,;

TEII0(QU3NUECKUE XapPAKTEPUCTUKH OTPAXKIAIOIINX KOHCTPYKIIUH U Pa3MEIIeHHOT0 000pyI0BaHUS;
BH/I, KOJTMYECTBO U pa3MEIeHIE TOPIOYHNX BEIIECTB M MATEPUATIOB;

KOJMYECTBO U MECTa BEPOSTHOT'O Pa3MeIeHHs JIIOeH;

CHUCTEMBbI HO)KapHOfI CUTHaJIM3allMi U T1OKapOTYyUICHU, HpOTI/IBOILbIMHOI\/'I 3allUThl, OIIOBCUICHUS
JIIOJIEH O MOoXkKape U yNpaBJICHUs dBaKyalueH roaeil.

15. Ha ocHOBaHMY MOJTyY€HHBIX TaHHBIX MPOU3BOIUTCS aHAIU3 MOKapHON OMAaCHOCTHU 3JaHUs, IPU
9TOM YYMTBIBAETCS:

BO3MOXXHas IMHAMUKA pa3BUTUS IOXKapa,
COCTaB 1 XapaKTCPUCTHUKU CUCTEMEI HpOTI/IBOHO)KapHOI‘/'I 3alllUThI;

BO3MOJKHBIE TTOCIIEACTBHS BO3CHCTBHS MOKapa Ha JIFOJIeH M KOHCTPYKITUY 3/IaHUSI.
Omnpe/eieHne 9acTOThI PeaTu3aIiy IM0KapOOTIaCHBIX CUTYaITHA

16. YacTtoTa peanm3anuyd IMOXAPOOMACHBIX CHUTYAIMil OMpeNesieTcs] 4acTOTOM BO3HUKHOBEHUS
Mo’kapa B 3[aHUM B TedeHue rofa. [lopsmok ompepeneHusl 4acTOTHI BOHUKHOBEHUS TMOXKapa B 3IaHUU
npuBeeH B pazzaene Il HacTosuen Mertonuku.

[MocTpoenue mosneit onacHbIX (HaKTOPOB MOXKApaA ISl PA3THYHBIX
CLICHAPUEB €T0 Pa3BUTHUS

17. J1nst mocTpoeHus 1oJiel onacHbIX (akTOPOB MOKapa MPOBOJAUTCS IKCIICPTHBIN BBIOOP CIICHAPHS
WIH CIIEHApHeB TO0Xapa, NMPU KOTOPHIX OXUJAIOTCS HAWXY/IINE TOCIEJCTBHUS IS HAXOIAIMUXCS B
31aHUU JTIOJIEN.

DopMyTUpOBKA CIIEHAPHS PA3BUTHS MOKapa BKIIFOYAET B ce0sl CIICYIONIHE dTAIbI:

BBIOOp MecTa HaXOKACHUS [IEPBOHAYAIFHOIO OYara rnoxapa 1 3aKOHOMEPHOCTEH ero pa3BUTHS;

3aJjaHie pacdeTHON obOnactu (BBIOOp paccMaTpUBaeMOM MNpH pacyeTe CHCTEMBI ITOMENICHUH,
ONpeZie/ICHNE YUYUTHIBAEMBIX MPH PACUETE DIIEMEHTOB BHYTPEHHEH CTPYKTYpbl MOMEUIEHUH, COCTOSHUS

MIPOEMOB);

3a/laHle TIApPaMETPOB OKPYKAIOMIEH Cpembl W HAYadbHBIX 3HAYCHHWH MAapaMeTpoB BHYTPH
ITOMEIIICHUH.

B cootBercTBuM ¢ npuiioxkenneM N 6 k Hactosmed Metoauke GopMmyiaupyeTcs MaTeMaTHyecKast
MOJIEJTh Pa3BUTHS MOXKapa U MMPOBOANUTCS MOJEINPOBAHUE €TO TUHAMHUKH Pa3BUTHSL.



Ha ocnoBanuun PE3YJIbTATOB PACUCTOB OCYHICCTBIIACTCA MOCTPOCHHUC IOJICH OITaCHBIX (baKTOpOB

Mo’kapa M OTpeNessieTcss 3HaueHne BpeMeHH OJTOKUpOBaHus myTeii sBakyanun ODI1 ts, .

OHGHKa HOCJ'IGI[CTBI/Iﬁ BOSHeﬁCTBHﬂ OITIaCHBIX (baKTOpOB noxapa
Ha J'IIOI[Cﬁ IJI pa3JIMYHbIX CHCHAPUCB €0 pa3BUTHUA

18. OHGHKa HOCJ'IGI[CTBI/Iﬁ BO3H€ﬁCTBHﬂ OIIACHBIX q)aKTOpOB moxapa Ha J'IIOI[CI\/'I 3aKJIF0O4acTCsa B
OMpEACIICHNU BEPOATHOCTU 3BAKYyallUN JIIOIleﬁ 13 31aHr IPHU ITOXKape.

BepositHOCTh 3Bakyarnmu mroned ompexpensercss mo (opmyne (3) Ha OCHOBE COMOCTABICHUS
3HAYCHHWI BpPEMEHHW O3BaKyallMd JIOJACH M BpPEMEHU OJIOKUPOBAHUS NyTeH OHBaKyallud OMACHBIMHU
(hakTopamu moxapa.

(B pen. IIpukaza MUC Poccun ot 12.12.2011 N 749)

I[J'IH OIpE€ACICHU paCYE€THOTO BPEMEHHN OBaKyallun JIFOeH tp B COOTBETCTBUH C IPHUITOKCHUIMU

N N 2 - 5 k HacTosmiedt MeToauke OmpenessieTcss MOJIeNb dBaKyalluy JIIOJCH W3 31aHus, MPOBOAUTCS
MOCTPOEHUE PACUETHON CXEMBI SBAKYaIlMH U OCYIIECTBIISCTCS MOICTUPOBAHNE dBAKYallUU JTIOJCH.

19. B cootBetrcTBUM ¢ pazaenoM Il HacTosimeld MeToauku mpOBOAUTCS ONpPENEICHUE PacueTHOM

BCJIMYUHBI UHAUBUAYAJIIBHOT'O IMOXApPHOTO pUCKa QB H COIIOCTAaBJICHUC €€ C HOPMATUBHBIM 3HAYCHUEM

H
MHIMBUAYaJIBHOTO MOKaPHOTO PHUCKA Qg

Y4er HanU4Us cHUCTEM OOeCTIeUeHHS TTOKAPHOH
0€30I1aCHOCTH 31aHUS

20. Hannuue cuctem obecriedeHus: MOXKapHOH 0€30IaCHOCTH 3/1aHUS YUUTBIBAETCS B COOTBETCTBUH
¢ dopmymoii (4) u monoxkeHUsIMH pazzena [V HacTosmieir MeToauky.

brok-cxema, WITIOCTpUpYIOLIAs TOPSIOK TPOBEJEHHS pacueTa HWHAMBHIYaJbHOTO MOKapHOTO
pHCKa, IpecTaBieHa Ha puc. 1.
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Puc. 1. Ilopsimok mpoBeaeHNs pacueTa HHANBUIYATHLHOTO
MOKapPHOI'0 PUCKa

IV. Ilopsimox pa3paboTKH JOTIOTHATEIBHBIX
MTPOTUBOIIOKAPHBIX MEPOTIPHUSTHI TIPU OTIPEICTICHHH PACUYETHON

BCJIMYMHBI THAUBUAYAJIBHOT'O ITIOKAPHOT'0 pUCKa

21. B cnywae, ecnm pacueTHas BeNWYMHA WHIUBUAYAJIBHOTO TIOXApHOTO PHCKA MPEBHIIIAET

HOPMATHBHOC 3HAYCHUC, B 3AaHHUU CICAYCT MNPCAYCMOTPETb JOIOJHHUTCIbHBIC IIPOTUBOIIOKAPHBIC
MCPOIIPUATHA, HAITPABJIICHHBIC HA CHUKCHUC BCJIMYMWHBI ITIOKAPHOI'O0 pHCKaA.

K unciay npoTuBomoxkapHbBIX MEpONpPHUATHH, HAPABICHHBIX Ha CHWXKEHHE BEJIMYMHBI MOKApPHOTO

pUCKa, OTHOCATCA:

MIPUMCHCHHUE TONOJHUTCIIbHBIX O6’LeMHO-HJIaHI/IpOBO‘IHBIX peIHeHI/Iﬁ " CpCACTB, o6ecneqHBa}ome

OrpaHUYCHUC PACTIPOCTPAHCHUS TTOXKAPA,

YCTPOP’ICTBO AONOJHUTCIIbHBIX 3BAKYAIIMOHHBIX HYTeﬁ X BBIXOAO0B,;

YCTPONCTBO CHCTEM OIOBEIICHUSI JIIOJIEM O ToXKape | YNpaBJICHUS »HBaKyallued Jrojien

IIOBBIIICHHOTI'O THIIA,

OpraHu3alys Mo3TaHON 3BaKyalluy JIIOAEH U3 31aHus;
MIPUMEHEHUE CUCTEM MPOTUBOIBIMHOM 3aIIUTHI;

YCTPOﬁCTBO CHUCTEM aBTOMATHUYCCKOTI'O IMMOKAPOTYIHICHUS,



OTpaHMYCHHUE KOJIMYECTBA JIIOJICH B 3[aHUM 10 3HA4YeHUH, obOecredrBaromux 0e30MacHOCTh WX
9BaKyallly U3 3AaHUS.

O PEeKTUBHOCTh JTOMOTHUTEIBHBIX MMPOTUBOIIOXKAPHBIX MEPONPHUATHI JIOJKHA TOATBEPIKIATHCS
MOBTOPHBIM PACcYETOM BETHYMHBI HHIUBUIYATHHOTO MOKAPHOTO PUCKA.
(1. 21 B pen. Ilpukaza MUC Poccunm ot 12.12.2011 N 749)

22. D¢¢eKTUBHOCTh KaXIOTO W3 TEPEUYHCICHHBIX BBIIIE MPOTHBOMOXKAPHBIX MEPOIPHUATHH

OMpEACIACTCA CTCICHBIO BIIMAHUA Ha MTapaMCTPhbL tp y t6n, tna , a a1 CHCTCMBI no;xapﬂoﬁ
CUTHaAJIN3allnu, HpOTI/IBO,I[I)IMHOI;'I 3aIIUTHI U CHCTEMBI OIOBEIICHUS JIIOACH IIpH IOKap€ U YIpPaBJICHU

9BaKyalue JII0JeH TakkKe napaMeTpaMu Koo, Keoys u Knm.

3HaveHHEe mapaMerpa KoGH,i TIPUHAMACTCS PaBHBIM KoGH,i = 0,8, eci BBITIOMHSAETCS XOTS OBl OJTHO
U3 CIEAYIOIIUX YCIOBUI:

3MaHre 00OPYAOBAaHO CHCTEMOH TOXKApPHOW CUTHATU3AlMM, COOTBETCTBYIOLIEH TpeOOBaHUIM
HOPMAaTHBHBIX JOKYMEHTOB IO ITO’KapHOH 0€30MacHOCTH;

0o0OpyZOBaHHME 3[aHUS CHUCTEMOW TNOXKapHOH CHUTHamM3allMd He TpeOyeTcsi B COOTBETCTBUH C
TpeOOBaHMSIMH HOPMATHUBHBIX TOKYMEHTOB I10 [T0KapHOW 0€30IacHOCTH.

B ocranpHbIX cydasx K06H,i MIPUHAMAETCS PaBHOW HYIJIIO.
(1. 22 B pen. [Ipukaza MUC Poccum ot 12.12.2011 N 749)

23. TlpuMeHeHHE B KayecTBE OMOJHUTEIBHOTO MPOTHUBOIOKAPHOTO MEPOTNPHATUS OOBEMHO-
IUIAHUPOBOYHBIX PEIICHUH U CPEACTB, OOCECIEUMBAIOLIMX OrPaHHMYCHHE DPACHPOCTPAHEHHS I0XKapa,
Jocturaercss 00ecredeHHeM HOPMHUPYEMBIX MpPEAETOB OTHECTOMKOCTH M TOHMKCHHOW IMOXKapHOU
OTMMAaCHOCTH OOJUIIOBOYHBIX CTPOUTEIBHBIX MAaTEPHAIOB, UCTIONB3YEMBIX B OTPaXKIAIOIINX KOHCTPYKIIHSIX
MOMEIIEHMS], B KOTOPOM HaXOJUTCS BEPOSTHBIN OYar noxapa.

CrerneHp BIHMSHUS JAaHHOT'0 OOIOJIHUTCIBbHOTO IMPOTUBOIIOXKXAPHOTIO MCEPOIPHUATHA HA JUHAMHKY

pacrnpoCTpaHCHus T110Kapa M, COOTBETCTBCHHO, 3HAYCHUC IIapaMCTpa t6n OMPEACIACTCA IYTEM

MMPOBCACHUA IIOBTOPHOI'0 pacucTa tGH MOCJIC BHECCHHSA COOTBCTCTBYROIIHUX W3MCHEHHM B CXeMy
O6’LeMHO-HJ’IaHI/Ip0BOLIHI>IX peH_IeHI/Iﬁ 3OaHUA.

24, HpI/I NPpUMCHCHHHU B Ka4C€CTBC JOIMOJHHUTCIBHOTO IPOTHUBOMOKAPHOTO MCEPOHIPUATHA
yCTpOfICTBa JOMNOJHUTEIIbHBIX 3BaKyallMOHHBIX Hy’l"el‘/'l MU BBIXOJOB CJICAYCT BBIIIOJHUTH HOBTOpHI)Iﬁ

aCyCT I10 OLICHKEC IIapaMeETpa t C YYETOM OTKOPPEKTUPOBAHHBLIX 00BEMHO-INIAHUPOBOYHEIX PEIICHHIA.
p

25. Ilpm mnpUMEHEHHWH B KadeCTBE€ JONOIHHUTEIBHOIO IPOTHBONOXKAPHOTO MEPONPHATHUS
YCTPOMCTBA CHCTEMBI OIIOBEILECHUS JIFOAECH O MOXape W YNPaBIEHUS SBAaKyallUEeW JIFOJEH MOBBILIEHHOIO

TUIIA CJICAYCT BBIIIOJIHUTH HOBTOpHBIfI PacueT Mo OLCHKE IapaMeTpa tp C YUCTOM II€pepacipcaCICHNA

MMOTOKOB JBAaKyHPYIOMIMXCS W MW3MEHECHHS CXEMBI OJBaKyalldd B 3aBUCHMOCTH OT CIICHApHEB
BO3HUKHOBEHHSI W Pa3BHTHS TI0Xapa W, COOTBETCTBEHHO, alTOpUTMa (YHKIIMOHUPOBAHHS CUCTEMBI
OTIOBENICHHUS JIIO/IEH O MOKape M YIPaBICHNUEM 3BaKyaIliH JIFOJEH.

3HadecHUe napamMmeTpa KCOYS,i NPpUHUMACTCA paBHBIM KCOYS,i = 0,8, €CIIU BEIIOJIHIETCSA XOTS OBl

OJIHO U3 CIEAYIONIUX YCIOBUMA:
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

31aHNe 000PYZIOBAaHO CHCTEMOH OIOBEUICHHUS JIFOAEH O MOXKApe U YIPaBICHUS IBaKyallueH JrOIeH,
COOTBETCTBYIOIIEH TPeOOBaHUSIM HOPMATUBHBIX JOKYMEHTOB 110 IIO>KapHOH O€30M1acHOCTH;
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)
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000pyZOBaHHE 3JaHHs CUCTEMOH OIMOBELICHUS JIIOJCH O MMoKape U YIpaBJIeHHUs dBaKyauuei moaen
He TpeOyeTcs B COOTBETCTBUH C TPEOOBaHUSIMU HOPMATHBHBIX JOKYMEHTOB TI0 ITOXKAPHOH 0€3011aCHOCTH.
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

B ocTanpHBIX ciyyasx Kcoya,i MIPUHUMAETCS PABHOU HYITIO.
(B pen. IIpukaza MUC Poccun ot 12.12.2011 N 749)

26. Bnusaue cucTeMBbl MPOTHUBOIBIMHON 3allUTHl Ha YPOBEHb OOECIIEYEHHOCTH Oe30TMacHON

9BaKyallMd JIOACH TMpH TI0Kape OICHUBACTCS IIOCPEJACTBOM pacyeTa 3HAYCHUS tﬁn C y4eToMm
TEXHHYCCKUX XAPAKTCPUCTHK TMPUMEHSICMOTO BEHTHIIAIIMOHHOTO OOOpYIOBaHHS IPOTUBOJABIMHON
3amuThl. llogbop mapaMeTpoB BEHTHISIIMOHHOTO OOOpPYIOBAaHHS OCYIIECTBISETCS B COOTBETCTBHH C
HOPMATHUBHBIMH JOKYMEHTAMH II0 TIOKapHO# Oe3omacHocTH. llpu 3TOM JUIs BBITIONHEHHS PacyeToB
clielyeT MPUMEHSTh 30HHYIO (30HAIBHYIO) HIIH TIOJICBYIO MOJICIIH.

3HaueHUe mapamerpa KHIB,i MPUHUMAETCS. PABHBIM KHL[3,i = 0,8, ecau BBIIOIHICTCS XOTS OBl

OJTHO M3 CIIEIYIOIINX YCIIOBUIL:
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

3MaHre O0OPYAOBAaHO CHCTEMOM MPOTHBOABIMHOW 3allMTBl, COOTBETCTBYIOIIEH TpeOOBaHHIM
HOPMaTHBHBIX JIOKYMEHTOB I10 TIO)KapHOH 0€301acHOCTH;
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

000pyIOBaHME 3JIaHUS CHUCTEMOW TNPOTHBOABIMHOW 3aIMThl HE TPEOYETCSI B COOTBETCTBHU C
TpeOOBaHMSIMU HOPMATHBHBIX TOKYMEHTOB IO MMOXKaPHOI 6€30MacHOCTH.
(B pex. [Tpukaza MYC Poccun ot 12.12.2011 N 749)

B ocTanbHbIX ciiydasx Kiim; NPUHAMAETCS PABHOM HYIIIO.
(8 pen. Ipukaza MUYC Poccun ot 12.12.2011 N 749)

27. OrpaHn4eHrne KOJMYECTBA JIFO/ICH B 3[JaHUH JI0 3HAYSHH, 00ECTIeYMBAIOIINX 0€30MMacCHOCTh MX
9BaKyallMl W3 37aHUs MpU [0XKape, YYUTHIBAETCS IOCPEACTBOM IIOBTOPHOTO pacueTa 3HAYCHUS
napameTpa tp MIPU CYMIECTBYIOMNX O0O0BEMHO-TIAHUPOBOYHBIX PEIICHUAX M OTPAHUYCHHOM 3HAUCHHH
KOJIMUYECTBA YBAKYHUPYIOIIUXCS TPH TIOXKAPE.

28. Jlns momydeHusT MCXOAHBIX JaHHBIX, HEOOXOAMMBIX ISl IIPOBEICHHUS PacyeTos,
MPEeyCMOTPEHHBIX HacTosmed MeToaukoil, cleayeT HCIONb30BaTh CIPaBOYHBIE HCTOYHUKHU
MH(QOPMALIH U IPOEKTHYIO TOKYMEHTALUIO 31aHHA.

IIpunoxenne N 1
K MyHKTY 8 MeToauku

CTATUCTHUYECKHUE JAHHBIE
O YACTOTE BO3HMKHOBEHUNA ITOXAPA B 3JAHUAX

CIuCcOoK N3MEHSIOIINX JT0KYMEHTOB
(8B pexn. IIpukaza MUC Poccun ot 02.12.2015 N 632)
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N HawnmenoBanue 31aHus YactoTa
n/n BO3HUKHOBEHHUS
MoXapa B TCUCHNE
rozia
1. |OOmieobpa3oBaTeIbHbIC OpraHU3aIHH 1,16 - 102
2. | Opranuzanuu Ha4aaIbHOTO MPO(ECCHOHATBHOTO 00Pa30BaHMUs 1,98 - 10
(mpodeccroHaTEHOE TEXHUIECKOE YUHITHIIE)
3. | Opranuszaiuu cpeHero npopecCHOHAILHOTO 00pa3oBaHus (CpeaHee 2,69 - 102
CHenuanbHOe yueOHOe 3aBe/ICHNE)
4. | JowkonsHbIE 0Opa3oBaTeNbHBIC OpraHU3aIN 1,3-10°
5. | JeTckue 03m0poBUTENBHBIC Tarepsi, JETHUE JCTCKUE Tauu 1,26 - 10°®
6. |Camaropuu, JOMa OTABIXa, TAHCHOHATHI 2,99 - 102
7. | AMOymaropuu, IONMUKIMHUKY, TUCTIAHCEPHI, MEIITYHKTHI 8,88 - 103
8. |3maHust pO3HUYHON TOPTOBIH: 2,03 - 10
YHUBEpPMard, IPOMTOBAapHBIE Mara3uHebl,
YHUBEPCAMBI, TPOIOBOJILCTBCHHBIC Mara3uHbI;
MarasuHbl CMEIIaHHBIX TOBAPOB;
anTeKH, alTeuyHble IApPbKU;
9. |3naHus pEIHOYHON TOPTOBIIH: 1,13 - 102
KpBIThIE, ONITOBBIE PHIHKY (W3 31aHUH CTallMOHAPHOW TIOCTPOMKN),
TOPrOBBIE NABHIBOHBI, KHOCKH, JIAPHKH, TTAJTATKH, KOHTEHHEPHI
10. |3nanus opraHu3zanuii 00IIECTBEHHOTO MTUTAHMS 3,88 - 102
11. |TocTuHMILEL, MOTEIN 2,81 - 10
12. | CriopTHBHBIE COOPYKEHHUS 1,83-10°
13. |3panus 3peNHUIIHBIX U KYJIbTYPHO-IIPOCBETUTENBHBIX YUPEKICHUN 6,90 - 10°




14. | Bubmuoreku 1,16 - 10
15. |Mysen 1,38 - 107
16. | BoapHULEI 1,3-107?
17. | O6pa3zoBaTenbHble OpraHU3aliy C HATMYHEM HHTepHAaTa 7,7-10°
18. | Cnenmanu3upoBaHHBIC J0Ma MIPECTAPEIIbIX U HHBAIUIOB 7,7-10°%
19. | Jloma xuitble MHOTOKBAapPTUPHBIE 2,6 -10°
20. | doma xuiisle OAHOKBapTHPHBIE 19-10°




[Tpunoxenune N 2
K nyHkTy 10 Meronuku

VIIPOIIIEHHASI AHAJIMTUYECKA ST MOJIEJIb
JIBMOKEHUS JTIIOJICKOT'O ITOTOKA (OITPEJIEJIEHUE PACYUETHOI'O BPEMEHH
SBAKYAIUH JIFOJJEN M3 TIOMEILEHWUI U 3JTAHUI T10 PACYUETY BPEMEHU
JIBVDKEHU S OJTHOI'O MJIM HECKOJIBKUX JIFOJICKMX ITOTOKOB
YEPE3 DBAKYAIIMOHHBIE BbIXO/bI OT HAMBOJIEE
VJIAJIEHHBIX MECT PA3MEIEHM S JIFOJIEM)

CHucoK U3MEHSIONINX JIOKYMEHTOB
(8 pexn. ITpukazoB MUC Poccum ot 12.12.2011 N 749,
or 02.12.2015 N 632)

t OMmyg Isdzts j 9 tcj dgw 1Lo90OCEZOYydd dze H j 2 t dL
te
ZMlsOdz0o dzd 9 O Isfyw fts tcOmMyd sz otej d3d dzad Hodx J dzdWw HdzsG:
fslstsCtse yd tejtL L 90CEZOYd Bdade | 9" ABBH" sls dzOdBBdzy § [z

dze H § 2.
}ted OMmud sy o4 f! Tl Ho disfsde®™  {f det HefPL ta g teizv j s v
Eyomised (fesattH, SC(twdHtste, HoOojwdzs? (tetsj d3, dzj Mmisdzed ydz 2
[
d hdteddas? Hjd O . 1 Oyodz! dz" d3d Zyomls ¢ G swaldids Is fiy

|
Bj MsORd, GeBSEzHSs Odedj 3, ©WHOB] Stjmjd d ..
lted ©SftejHjdjddd ©OMyjldscts otjdjd] o0CkzOyd(d
CONHBER EyomlsSo fklsd L90¢kOYydd Hdov (esjShdolkjd

fesjCliz, O Hdv -l Wl s ui MS sdk § sdztsy j ded ¥ . dzd
dzj flsded ydzr 65 CBOwh O, O KOCH] (65 §OdRHEMOE dL d&jeWs s {1
® Hojtedsd fsjdj ftddddOsls 0o ds?2  dbzds . 165

stsdh ddes? B dzj j 0,7 o, 0O kOCyj ok Vil jde kg s
EyOmlsC Ok cotdL sdsOd desets §llsd, ddjshdqosd Ctsdaj ydezs H
i

{OfMujlbdsj otjd™ {o00SEOYdd dz¥ Hj2 t fMzj Hizjls S§tejHj
tc
Ho gz dzs HINC et (sbsCO 5 SlHjd df &8 yomsSOd fEklsd t

t =t + t + t + ... + t
tc 1 2 3 i

GHJjt - otejd@B HodYjddV dtHMEBEGE bSO d2O0 fjttatsd ( d

1
Bq dz. ;
t,t,t, ..t - otej oW Hodyjddw o HMSBet fBIsSCO d
1 2 3 i
fdzj Hzs h d7 §shmdj fjttoscet Eyomksso fklsd, o&qdd.
ltejd" Hodxj didets dsitd)s sC O 5 fjosdklkz EkyOmsSk
i
LOMmudlr 8 05 5 Wistedkdj:
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1

GHJ - HzddzO f jtotsets EyomseoO fEkd, d;
1
V - Mmittksfls! Ho d> J ded w dzs HMC BEts fssC O fts Gt
1
fjteatsds EZyomk<yj, B/ B3d dz. ( GsfOmjdedjudz” | DfgY D ofdn d dBBsMmisd sl
f zslsdetsmisd D) .
1 dzs s dzts fyIs SHdstetsH dzts G 15 &zt HMME SE s€g < O f e PJ te
1
cOmMmydlsr e 0 ls 5 Wistod3kzdzj :
N xf
1
D = - , (¥2.3)
1 I X HJjd& O
1 1

EH] Nydfds & hj2 &0 fjteosd yomiss ), yid ;
1

f - cpemuss mnuomams TOPU3OHTANBHOM HPOEKIMM ueloBeKa, M2/uel., HpPMHMMAaeMmas B
COOTBETCTBHH ¢ IyHKTaMu 4, 5 mpuioxenust N 5 K HacTosmer MeToauke;
(8 pen. IIpukaza MUC Poccunm ot 02.12.2015 N 632)

Hjd sOhdqeddz® fjeosets ZyoOmlsco fklsd, d&.

1
4C stosMmis Y Hodyddedw dzZsE HMEBSets felssCO dO Eyofmls¢ OR
1
fjtcotsgts, ftod ddd @gOAdzdby if 59 2L Qa dMd Bsisd s ddalsj deimd o detsls d

tc
& HigEs foks8CO 5 COyHBEE dL {dR EyOmkSse fklsd,
ofMin kyOmksStse fikisd, o ktdk ydfdj d HEY Hojtdr R ftsj d

q X HJjd 8O
i-1 i -1
q = s ’ (
i Hjd 50O
i
GHJ HJjdz SO , H-itzdB@dzO ©LOMMABOIStc O jfi3sies] Hh j Miseo s h j
i [ -1
J Bz EuomsgO fhiis
qi’qi-l - HUHTCHCHUBHOCTHU [OBHXXCHHA JIIOACKOTO IIOTOKa II0 pacCMaTpuBacMOMYy l-My u

MMpeAICCTBYIONIEMY YyUaCTKaM IIyTH, M/MUH. (I/IHTeHCI/IBHOCTB JABWIKCHUA JIIOJCKOT'0 IMOTOKAa Ha NEPBOM

yuacrke nytn Ui onpenensercs mo ta6muue I12.1 o 3HaueHnio Dl, YCTaHOBJICHHOMY 10 (hopmyIie

(I12.3)).
(B pen. [Tpukaza MUYC Poccuu ot 12.12.2011 N 749)
( pdzd L dzOYJ dedd aq . Y wjgidsleridjd3 ) 2. dgl)dz " j d dzd e ©
[
q , bt eatcjddY Hodyjdedw s EZyofmlsClkz Hklsd t , d&ddz. , to
max i
I
i
t= -,
iV
i
fted {Ilstsds L dOyd dd™ q ;o B/ Bdde. , MdzjHEZjl §tedded B3OS

max
16,5 - /1 rOPU3OHTANIBHBIX IyTEH;
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19,6 - 11 ABEPHBIX IPOEMOB;
16,0 - 11 IECTHULIBI BHU3,

11,0 - nyis AECTHUIIBI BBEPX.

 pdzd L dzOUJ ded J a ts f tojtrtgidglzjdrzdats j( 1 Bfftsdz) M ] g
| max

IS 1

hqieddze Hjd SO HOddzsets EyOMmkSoO fklsd MdajHkjls kojddy

|
ftod Cchttesd MsBd HOj MY Ehdse dj :

q <= 4q
i max

[Ipu HeBo3MokHOCTH BbIMONMHEHUs yciaoBua (I12.6) MHTEHCHBHOCTP W CKOPOCTH ABMKEHUS
JIFOJICKOTO ITOTOKA IO YYacTKY 1 onpenestoT no tadmuiie [12.1 npu 3nadenuu D = 0,9 u 6onee. [Ipu 3Tom
CJIEIyeT YYUTHIBATh BPEMs 33JICPIKKHU JABMKCHUS JIFOJICH M3-3a 00pa30BaBIIETOCS UX CKOIUICHUS.

(B pen. IIpukaza MUC Poccum ot 02.12.2015 N 632)

Tab6muna I12.1
VHTEHCHBHOCTD M CKOPOCTD JIBIKCHUS

JIFOJICKOTO MOTOKA Ha pa3HbIX yyacTKax MyTel 3BaKyaluu
B 3aBHCHMOCTH OT TUIOTHOCTH
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IInotHOCTB I'opusoHTanbHbBIN Ty ThH JBepHoii mpoem, JlecTHuna BHU3 JlectHuna BBEpx
notoka D, MHTEHCUBHOCTD
M2/M2 CKOpPOCTb | MHTEHCHBHOCTb q, M/MHH CKOPOCTh | MHTEHCUBHOCT | CKOPOCTbH V, WHTEHCUBHOCTb (],
V, M/MHH. q, M/MHH V, M/MUH. | b q, M/MHH. M/MHH. M/MHH.
0,01 100 1,0 1,0 100 1,0 60 0,6
0,05 100 5,0 50 100 5,0 60 3,0
0,10 80 8,0 8,7 95 9,5 53 53
0,20 60 12,0 13,4 68 13,6 40 8,0
0,30 47 14,1 16,5 52 15,6 32 9,6
0,40 40 16,0 18,4 40 16,0 26 10,4
0,50 33 16,5 19,6 31 15,6 22 11,0
0,60 28 16,3 19,05 24,5 141 18,5 10,75
0,70 23 16,1 18,5 18 12,6 15 10,5
0,80 19 15,2 17,3 13 10,4 13 10,4
0,90 u 6omee 15 13,5 8,5 8 7,2 11 9,9

HpI/IMe‘IaHI/IG - MHTCHCUBHOCTb ABUKCHUS B ABECPHOM IIPOCMC IPU IIJIOTHOCTU MMOTOKA 0,9 u 60.]'[66, paBHasA 8,5 M/MI/IH., YCTAHOBJICHA IJIsA
ABCPHOI'O IpocMma I].IPIpHHOfI 1,6 MH 6onee, a IIpu ABCPHOM IIPOCME MEHBIIICH MMWPUHBI HHTCHCUBHOCTb ABUKCHUS CICAYCT OIPEACIIATH

o opmyne q = 2,5 + 3,75 x nenbra.
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Puc. I12.1. CnusHue MoacKuX MOTOKOB

1o fddwddd o-¢azOa@flsGO Hobkn d BSdij & HMSdE

12.)1 ddzlsj dzind o dztsfls ¢ _Hacf>|sz.ch g , & d3dddz. , tOmMMmydlsr 9 Ot Is
i
SUM q X HJjd& IO
i-1 i -1
q = - , (1
i Hj d IsO

GHJ q - ddasj demdoe datsfyls’ Hodyjdedv dzhezt)® QRN fERHBC B dZOYO
i-Ggts I21I{_OlfnlsCO, &3/ &3q da. ;

Hjd 8O- Mdted O EyofMmisttse fklsd Mmddwddwy, d;

chdzifl;ii)hdtecfdzo tOMmdsOlstcd o Oj B3sets EZyomlsc o fEkzlsd, .

Ao03arn II/ICKJ'IIOLIGH. - [Ipuka3z MYC Poccuu ot 02.12.2015 N 632.

Bpems 3amepikku t; IBMXKCHUS JIIOJCH Ha y4acTKe 1 M3-3a 00pa30BaBIIErOCs MX CKOIUICHUS Ha
rpaHuIle ¢ mociaeayonumM ydactkom (i + 1) ompenensercs no Gpopmyie:
(a63am BBeneH [Ipukazom MUC Poccum ot 02.12.2015 N 632)

1 1
t=N-f: - , (I12.8)
q npu D = 0.9 ’ bi+1 qi ) bi

(a63arm BBeneH [Ipukazom MUYC Poccrm ot 02.12.2015 N 632)

rae N - KOJIH4YeCTBO JII0JICH, Yell.;
(a63ar BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

f - mIomanE ropU30OHTANIBLHOM IPOEKIMH YENI0BEKa, M2/9ell.;
(a63ar BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

Qupu D= 0.9 - FHTEHCUBHOCTb JIBIDKEHUS depe3 y4acTok i + 1 mpu murotaocTu 0,9 u 6onee, M/MuH. ;
(a63arm BBeneH [Ipukazom MUYC Poccrm ot 02.12.2015 N 632)
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Di+1 - mMpHUHA yyacTKa, M, IPH BXOXKICHUH Ha KOTOPBIA 00pa30BaIOCh CKOTUICHHUE JIIOICH;
(a63arm BBeneH I[Ipukazom MYC Poccrm ot 02.12.2015 N 632)

Qi+1 - UYHTCHCUBHOCTb JIBUKCHUS HA YYaCTKE 1, M/MUH.;
(a63arm BBenmeH IIpukazom MUYC Poccrm ot 02.12.2015 N 632)

bi - mMpHrHa MPEANIECTBYIOMIETO YIacTKa i, M.
(a63ar BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

Bpems cyiiecTBOBaHMS CKOIUICHHS tex HA YIACTKE 1 OMpeaessieTcst mo Gpopmyoie:
(a63arr BBeneH [Ipukazom MUC Poccun ot 02.12.2015 N 632)

oo N-f
kT 112.9
qnpu D=09 " bi+1 ’ ( )

(a63ar BBeneH [Ipukazom MUC Poccuu ot 02.12.2015 N 632)

PacuerHoe Bpems 3Bakyalliu 1O YYacTKy i, B KOHIIe KOTOPOTO Ha TpaHwmie ¢ ydactkoMm (i + 1)
00pa30BaJIOCh CKOIUIEHHE JIIOJCH, paBHO BPEMEHHU CYLIECTBOBAHUS CKOIUIEHHS tc. PacueTHoe Bpemst
9BaKyall|H 0 y4acTKy i JOMyCKaeTcs ONPeelsiTh 1Mo hopmyIie:

(a63arm BBenmeH IIpukazom MUYC Poccrm ot 02.12.2015 N 632)

1i
t = v 1, (m2.10)

(a63an BBeneH [Ipukaszom MUC Poccuu ot 02.12.2015 N 632)

[Tpunoxenue N 3
K nyHKTy 10 MeTonuku

MATEMATUYECKA I MOJIEJIb
UHAUBUY AJILHO-TIOTOYHOT O JIBUYKEHUS JIIOAEN U3 3JAHUS

CIMCOK N3MEHSIFOIUX JIOKYMEHTOB
(8 pen. [Ipukazos MUC Poccum ot 12.12.2011 N 749,
or 02.12.2015 N 632)

Pacuernoe BpEM: 5BaKyallun HIOHGfI N3 34aHUs yCTAHABJIHMBACTCA IO BPEMCHHU BbIXOJAd M3 HETO
IIOCJICAHETO YCJIOBCKA.

[Tepen HayaIOM MOJACIMPOBAHMS IMPOLIECCA IBAKYALMH 3aJACTCS CXeMa IBAKYallMOHHBIX IyTEH B
371aHUK. Bce sBakyallMOHHBIE MYTH MOJPA3IEsA0TCs Ha 3BaKyallUOHHbIE YUYACTKU JJIMHOW a U IUPUHOU
b. /InnHa 1 mmprHa KaXKJI0TO ydacTKa MyTH 3BaKyalldH JUIs MPOEKTHPYEMBIX 3JaHUN MPUHUMAIOTCS 110
HPOEKTY, a JJIsl MOCTPOSHHBIX - 1O (DaKTHYECKOMY IMOJIOKEHHIO. [IJTMHA MyTH 10 JIECTHUYHBIM Mapiiam
u3MepsieTcss 1o JUIMHe Mapma. J[iMHa myTH B JBEPHOM IpOeMe NPUHUMAETCS PABHOW HYIIIO.
9BaKyaIlI/IOHHI)Ie Y4aCTKH MOT'YyT OBITH TOPHU3O0HTAJIBHBIC Y HAKIIOHHBIC (J'ICCTHI/IHa BHU3, JICCTHUIIA BBEPX
Y TaHAYC).

10 c0OBOdI" yj dztp jfoddd GE@PEMY | dzizdf ) M) ©LOL i3J OB
(hdteddzg® yjdztso jCO o fdzj yOR) d 0,25 o5 (ltsdh dd yj dse j
COYHBGET Yd zsotg@M@mMstswdzdy s yd dzZlstcO + dzdzedf O HBs Cts5dzyO

|
EyoflsC O, &0 Sthtottd (S dzOn sk lsh)y
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(o tjHBdCOLwWd t BMMdd ls 12.12.2011 N 74
stststeH d dzOIs COYHBCET Yd zse § € O X 9
[
Mstslse jsMisedd Mt Mhoj B2 OMMsOdses ¢d dsHj2 o §oddhJded!
) .

9)
ZOYOdz dzf 2 Bfs

H dzw Lisedlsj dzj 2, My Odz: dgr J iz Mis O d Is.f.)r HOdgdkk,0J
dzOf ted d3d to H dzw BOCOLJdzsa, o MsOatsydz' = L Odzse d HkzGts,
dzs H j 2 tc Qo dzts 3] tc dzts LIRS ofmj?2 f dztsh OH ( f sd3d M j dad w
sjrndsdzseduyi MSse s tBtStZHtS Oded v .
KoopauHara kax0ro uesioBeka B MOMEHT BpeMeHH t oTnpeienisieTcst o popmMylie:
X (t) =x(t - rddzlsO-1tV) (t) x rjdlso t, d,
[ i i
GHJy X -(rtjdz s0O- €)ststeH d dzO6® YJj dzso j €O o ftojH" HiZP 2

|
ot d3j ded, B;
V() - Mebeshbes iyjed CO o dstsdsj das otej dsj ded t, dg/ f;
|
[jd SO fiesdgj Y lssS ot dsj ded, M.

“‘»....-": T
o

X
x
Y
w
&
Iy
a
Jt
Y

Puc. I13.1. KoopannaTHas cxema pa3MeIeHus Jito el
Ha My TSIX 9BaKyaluu

CkopocTs i-ro desoBeka Vi(t) B MOMEHT BpeMeHH t onpeesnsercs no taonuue [12.1 npunoxenus 2
u Tabmuram [15.7, 115.8 npunoxenus N 5 k Meronvke B 3aBUCUMOCTH OT JIOKQJIbHOM IJIOTHOCTU MOTOKA,
B KOTOPOM OH JBMXeTcs, Di(t) v TuIa 3BaKyaIl[MOHHOTO yYacTKa.
(B pen. IIpuxaza MUC Poccum ot 02.12.2015 N 632)

[ 8COdz dzOv  f dzsls dzsfyls D (t) or ydmdw j s 5 cl
i
Wjdse jS, s Wskdkzdj:

D (1) = (n(t) 1) x f / (b x rjdko x), &2/ &2,
|

A€ N - KOJIM4YECTBO moz[eﬁ B I'pyIIe, 4C€JI0BCK;

f - cpeaHsis MO b TOPU3OHTAILHOM MPOSKIMHU YelIOBEKa, M2;
(B pex. [Tpukaza MUC Poccum ot 12.12.2011 N 749)

b- IIWPUHA 5BAKYAIUOHHOI'O Y4aCTKa, M;

HeﬂbTa X - pa3HOCTb KOOPpAMHAT IMOCJIICAHETO U IMEPBOTO YCJIIOBEKA B I'PYIIIC, M.
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( fpdzd ] d3ts osJ dzls 9 toj d3j dzd t CststeHd dzOIsO yj dzseo § € O
i
W tstc sz dzj (13mMbPdaj Is slsted YOl Hz) "Has@OYyOjls, ybts yj dztse §j ¢
GteOdzd yr sjCkhjaets 1 90CEOYydtsdzdzsc ts EZyomls¢ o d H s dzy
L9o0OCOYdBededzr 2 EZyomlsse.
B »TOoM cimyuae koopauHaTa I3TOTO YEJNOBEKAa HA CICAYIONMEM 93BaKyal[MOHHOM Yy4YacTKe
OTIPEIEIISACTCS:

x@=xt - d) - V@Oxdf+a - . d3, (13
i i I |

GHJj X -(dt) - CStststeHd dzOG® Yj zso j SO o ftojHM HEZM d2 B B3 o
[
RZO (1) L 90CkEOydsoddesdzs Eyomlssj, o;
V() - MOtkhbes | yjdkse ol -8B (§j90SkOoydsddsd Eyof
[
Bsdj dals o tej dzj dzd t, 3/ fp;
a - Hdzd dzOc g + 9 OCEOyYydosdzdzse s yomls< 0, d3;

j
" - CotteHd dZOSO 3 flsOc Hdaf vadeMs | L 0 OCEOYydsdzdzr 7 kyOf
j
- wOmMMlsswddj &k -&ZBUO&ZOSEPYdsddsets EyoOmksSo HE d&j fiso

(-1)-T B t90SOYyYdsdedz 8 Zyomss sd, .
sskdujfsets d*Hj2, §ittjrBHYWNdD f) GHA@BEECE 40 HEEYES d

) dHddzd ykz o tej d3j dzd , sftcjHjdvjlmy ok ds?2 hf sits
Q (1):
i
Q (t)y = g (t) x c x dt [/ (f x 60), yd dz ,
| I
GHY g (t Ydalsj dzmd o detsMls ! H2Od g | BegwH-c M 1jo OC ZOYd s dedzts G |

J
Eyomse o o hsdjdis otcj disj ded t, &/ &i3d dz. ;
c -hdteddzO o' "nEt® Mo PCEOYdtsdzdesets yomlkss ©, d;
i
dt - mpoMeKyTOK BpeMeHH, C;

f - cpenHsAs MIOIIaIs TOPU3OHTATIBHOM MPOESKIMK YeIOBEKa, M2.
Rdzls j dzgifd o detsfls v HBQ@ Moj'de siejs ) ojOC Oy sdedese s EZyoOfmilsS¢ O

j
Bisdgj dzls otej di3jded t BtjHjdvjlsmy o LOsdmddshisd sk § dslk
tUbsd Eyoml<j Dv (t).

j
] sl desls! 2 HMC 56 - Hds ISicC@E WADY § sdedes s £y OMIsCj Dv (¢
]
ptojdijded t BYLjHjEYjMY 6 ¥ stedkzdj:

Dv (t) = (N x f x dt) [/ (a X b ), &2/ &2,
I Jo]
GHJ N ydfmdzs dz¢ Hj-BSd3z® 9j0C ZOyYyddzdesdz 2yomls<j, ud dz. ;

|
f - Miej Hdzww f dztsh OH! eEttedL sdalsOdz des?2 ftes Cydd yj dztso j ¢
a - Hizddzoc g { 9 OCEZOYyYyddzdzse s Eyomkse 0, d3;

j
b - hdeddk@ty O8zOydsdkEses Zyonksso, d;
j
dt - fesdj Y lssS o] dj dzd, M.
J B dj dzls ot d3j dzd  t SftejHjdvjlshmy Cosddyjmises d
(o ddz0s0dd x (t), Sftyspdydd () BHUEY L GOujdkd] m
|



Q (t), ks ofjj m yjdsejC fjtejRtBHw dO fMdjHkshd2 1o

j
CottHddzOlsT St Hjdves sy ol tsdsdsdaty As f(lslofffigfdzifiy L dzO W dzd j m
Q (t), bt Codadyujfmbat YjdsejC, ©Osdtsj L dOWjdd* Q (t)

j
Lo0CEOYydeddz 2 EyOflsse d df CsstHddok’ St Hj dv
Wstedklzds? (1 3.@) Soddujflses yjdsejC, G d]) )L, dz@izjj dzd
j
i 6josHdls 0 fdzj Hize h g2 L9 0OCEOYd s dzdz 2 Eyofist
OCkOydddsd Eyomkscj) d df CoseHddOkod fidhe O
i

—
© -

k x 0,25 + 0,25,

rae k - Homep pszia, B KOTOpOM OyIyT HAXOJUTHCS JIFOU (MAaKCHMAaIhbHO BO3MOXKHOE KOJIMYECTBO
YEJIOBEK B OJHOM Psiay COOKY APYr OT JApyra Ui KaXJAO0rO SBAaKyallMOHHOTO yYacTKa ONpEesieTCs
mepen HadaJoM pacyeToB). TakuMm o00pa3oM, BO3HHKAeT CKOIUICHHE JIOACH IIeped BBIXOJIOM C
9BAaKyallHOHHOTO YYacCTKa.

Ha puc. [13.2 uzo0paxeHa OJI0K-cXeMa OINPENEIICHUsT PACUECTHOIO BPEMEHU SBaKyalluH JIIOJCH U3
3JIAHMS.

Ha ocHoBaHMM 3aiaHHBIX HayaJbHBIX YCIOBUM (HAa4aJbHBIX KOOPAWHAT JIIOZACH, MapaMeTpoB
9BAKyal[MOHHBIX YYaCTKOB) OMNPEACISIIOTCA IUIOTHOCTU JIIOJCKMX IIOTOKOB HA MYTSIX JBaKyallud H
MPOIYCKHBIE CIOCOOHOCTH BBIXOAOB C 3BAaKyallMOHHBIX y4acTKOB. [lanmee, B MOMEHT BpeMeHH t = t + dt,
onpenensercs Hanumuue ODII Ha myTsx 3Bakyaluu. B 3aBUCHMOCTH OT 3TOT0 BBIOMpAETCsl HANpaBJICHUE
JIBIKEHMS KOKIOT0 YesloBeKa M BBIYHCIIAETCS HOBask KOOpAMHATA KaX10ro uenoBeka. [locne atoro cHoa
OTPENEJIAIOTCS. IUIOTHOCTH JIIOJACKMX IIOTOKOB Ha IYyTAX O3BAaKyallMd W IPOIMYCKHBIE CIIOCOOHOCTH
BBIXOJIOB. 3aTE€M BHOBB JaeTCs IPHUpPALICHHUE N0 BpeMeHH dt u onpenenstoTcs HOBbIE KOOPAHHATHI JTIOICH
¢ yderoM Hamuuusg O®Il Ha myTsX sBakyalMu B 3TOT MOMeEHT BpemeHu. [locie asToro mporecc
nosTopsiercs. Pacyersl mpoBoasTCs 10 TEX HOP, IOKA BCE JIIOIU HE OyIyT 3BaKyHPOBaHBI U3 30aHUS.

Obbbbbbbbbbbbbbbbbbbb(C
blotsH JMOoBSHA 5 HOdd 2D
cbbbbbbbbbbdbbbbbbbbbb
b
\/
ObbbbbbbbbibibbbbbihbbbbbbbbbbbbbbbC
blftejHjdjdedj OYOd dzr 7 CtststeH ddzOls dzs Hj 2D
cbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbbbb
b
\/
ObbbbbbbbbbbbbbbbhbbbbbbbbbbbbbbbbbbbbbbbbbC
b[ftejhjdjddj 0Ok kess 1 90CkOydsdady = EyOmisS s,
cbbbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbb
b
\/
Obbbhhblbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb
b ftejHjdjdedj otej dsjdzd dzOYUOEO 1 90OSCEOYdd S OYHBGEH
cbbbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbb
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbb

Ob>b[ftejHjdjdd] §dsksdshlsj?2 & HMCIR f(skssStse dzO L o OC L
b Cbbbbbbbbbbbbbbb b thbhltbhbhbhbtbtbththbthtbtb bbbbbbbbbbbbbbbb
b b

b \/

b Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbhbt
b bfftejHjdjddj ftsflmsds? mnfshsedshisd f
b bbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbbbbbb
b b

b \/

b Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
b blrotsH dz® §jyoOl! ROwLOSkjtdmlsds fsyj mno



Cbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbbb
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
bl jtejitsH § MdzjHksh Bz Esdjdsk o] o
Cbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbbb
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
bfftejHjdzjdad] dzOftcOodzj dzgd™¥ Hody jdedwW € O)HTBC
Cbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbbbbbb
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
bfftejHjdjdd]j §dzslsdshisd @gHHHOHGEE 0 @l 86 | jstib
b (eOMmMmisswdadj H dHEh jets of jtjHd yj dt
Cbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbt
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
bfftejHjdjdd] MEttesMmisd Hoadyjdd¥ COYHBGET
Cbbbbbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbt
b
\/
Obbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbbt
blftejHjdjddj SBBtHddOT SOyHBEE Yjd
Cbbbbbbbbbbbbbbbbbbbdbbbbbbbbbbbbbt

QOO0 O0O0O0O0O000oD0o0oD0oDOoO0oD0oD0oD0oD0oDOoD0o0oDoDoDUoDUoOoooDoTOoOO

b
Obbbbbbbbbbbbbbbbbbogbbbbbbbbbbbbbt
b
\/ \/
ObbbbbbbbbbbbbbbbbbbbbbC bbC Obbt
bCoOCEZOYdw dzj L Oo jteh j dzOb bCoacC
Cbbbbbbbbbbdbbbbbbbbbbbb Cbbt
b
bbbbbbbbbbbbbbbbb \/

Obbbbbbbbbbbbbbbbb(C
b[CtdyOddj ©OMYjlob
Cbbbbbbbbbbbbbbbbbb

Puc. I13.2. brok-cxema onpeenaeHus: pacCu€THOTO BPEMEHU
3BaKyallly JIIOJIeH U3 31aHus

[punoxenue N 4
K myHKTY 10 MeTonnkn

NMHUTAILIMOHHO-CTOXACTUYECKA A MOJAEJIb
JABWXEHWM S JIFOJICKMX [TOTOKOB

Crrcox M3MEHSIONINX I0KyMEHTOB
(8B pen. [Ipuxaza MUC Poccun ot 12.12.2011 N 749)

[ desy j Mise s dzs Hj 2, SHdzs o 6 d3j dzdzts dHEhdR ) S H dzts o
EyoOmlsS ok flkisd, SBLOLEZE IS  dzs HMG 52 fslstsg . LYoOMmiss O
fsls ) fsd3d " j dzdw fMdzj Hizj Is ftod dzd 3OIs! fteSAtSHT |
fsidjHEs h g~ EUOmBGdidedzt ® Oflzls j 2 tdzd ftj HMlsOo dzwe Is M
dfmlstsydzad € d dz¢ H S d A fsssso . t Ot tej Hj dzj dzd j N


consultantplus://offline/ref=CBE2150760A6A06570878CF02328C1AE93A3524A0A47F0B7F49C6C23370D02691F292ED71F3321119803B7F76C65580DA79F3365F00555E04D78K

|
¥ stedkd e Oded W, dqaijshdna hdteddlz b d  Hdddik I, f
i i
1 st bsdlz o @OYOd dF 2 dsdj dals ¢ @O COyHBAd | dj &j dls Ot
0 i
t0

LOdd 50 Bs s sk ihnls! §sssCO D SftjHjdvjkmv & W
i
0 10
D = N I b x rjdko | , yjd / &2

1 tod HOdz! dzddygded d dzs HMC dnR fstsCtso dL fjtee dyds
sBhddd Eyomlscod Hkisd ftesdmMaotsHdls dn Mdadwddj. J[BKOL

Colsstcse s gd3d ¢ Is e OL dzd ydzlz © f dztsls dztsfyls . ltesdfmatsHdls
tOL dzd ydz" = yYyOfMmbkji?2 dsHMises] ct@Edly . wdzjHkzjil Eydl' e
Ylsts J ot G sdztseo dzOwW yOMmls!, dd3js hOw JitjH MBS Mo tse s
&zt Hd Mistej BYIsMw dHIsd MesBBHAE ftd § dslsdshmisd D . 10 d
0
yomls: dzs H j 2 f 4 t6ddhas Hidde] d3dfidzls Q@ tdsdzm ~ Eyomls¢ se zO0 f &
fosdMatsHdls dLdij daj dedj MhbswddY &t HMisets felssCO, je
4G tstetsfls HodXJ ddw &zt HME sE s f slstsC O-df teHls to jf LALSjis dzfs
i
Fyofmis¢ o f-elsd oldHO MdzjHbkjl fMyudlOls: Mdazkzyo?2 ds?2 o] ddud
D,K
ydmazser j nOwOCIsjtedmisds d:
MaTeMaTUYECKOE OXKUaHUe (CpeHee 3HAUCHUE)
V =V x(@ - a x In D [/ D ) X m fted D >
Dk 0k k i 0k i 0k
V =V fted D <= D ;
Dk 0k i 0Ok
Cpe/lHee KBaIPaTUYHOE OTKIIOHCHHE
fd e BO(V ) = MmMdedko(&¥ x)Ix D1 / D )
D,k 0,k k i 0k
GHJ kV kd Mdc-BBOV] BOBduj MEsj YdHOd]] Misteshisd
0, 0,
HodyJ ddw dzs H j 2 9 fslstsC (fted D <= D ) d '
i 0k
Sis C dztsdzj dzd §f dz. o3/ 3
D - fteiHjd dsj L dzOu4d dzd J f dzslsdzsisd dzt HMEBEB § G

0,k
Cobstetse s oL sy dets Mo tsB SH dats |  +Hdplzd yojddmdzj fdizélshdj 2( fifdis Iskdats iy ls
sodzdw jls dzO MECBtetsMmis! HodyJjdedw dz#HJ2) ;

ak - Csi WWdydj dals OHOfIsOydd dzs HY jd2ts Is dts fiplisLdds Jf disjlsdisefwads i
H9q’>14dzo[q’djlzisakq’HIz fkzld;

- L dz2Oyj dzd | f dzslsdatsfiyls d dz8 H ) Stisdg tsts I tdsjisisC jO  dzO( 1i j dz' s O

i

EyomlsS O fklIsd Pdteddes2 b , yj dz. / 32 ;
i
m- St WWdydjdels o dzdw dedv ff tetsj d3O.
3HAYCHUS MIEPSUUCICHHBIX MAPAMETPOB CIIEAYET MPUHUMATH 110 Tadutie [14.1.

Tabnuua I14.1

Obbbbbbbbbbbbbbdbbbbbbbbbbdbbbbbbbbbbbbbbdbbbbbbbdb!
b Idun fkkd, k b Vv ), b Bdeio( a b r



b b 0, k b 0, k b 0, k b
b b &/ & da b B3/ Bd dz. byuj d / B2b
DbbbbbbbbbbbbbbidbbbbbbbbbbIdbbbbbbbbbbb tbbbbbHbHEEEGEbEELA b
b)tedL sdalsOdz! dz' 2 b 100 b 5 b 0,51 b
be LHOddd b b b b
Dbbbbbbbbbbbbbbidbbbbbbbbbbdbbbbbbbbbbbbbbidbbbbbbbidb
b|ttedL tsdzls Oz 1d2 02 b b 5 b 0,70 b 0,407 b
bodzj LHOddW b b b b
Dbbbbbbbbbbbbbbidbbbbbbbbbbidbbbbbbbbbbbbbbidbbbbbbbib
bl tots Kty b 100 b 5 b 0,65 0pb0BDD29KB b
b b b b b
Dbbbbbbbbbbbbbbidbbbbbbbbbbdbbbbbbbbbbbbbbidbbbbbbbidb
b ifMddyod oddL b 80 b b 0, 4500 b b 0,89
Dbbbbbbbbbbbbbbidbbbbbbbbbbidbbbbbbbbbbbbbbidbbbbbbbib
b ifMMsddy® o998 jtnb 50 b 5 b 0,67 b

Cbbbbbbbbbbbbbbobbbbbbbbbbgbbbbbbbbbbbbbbgbbbbbbbghb!

<*> Jlpu D = 9 wuger/m2 3mauenms Ui :Vi'Do,k ompenensoTess 1o dopmyie

ql :10'(2,5+3, 75' bl), M/MI/IH.
(cHocka B pen. [Ipukaza MUC Poccun ot 12.12.2011 N 749)
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MomeHT BpemeHH ¢,
Nt DP=NPIBAI

DY N A D"

T+1

Via=o(D} 8,60 @9 '0Q Vi oDl
b IS8 40 0 TED b
N& I ® |0 00 Ny

o Al
e | D, vi*= D)

i

oy

MomeHT BpemeHu iy = fy + At
Df'= (V- Nl + N, o+ N;/bAL V= (D))
. A B
V3, ecrmD® <D L
vi= { ‘ =y, 8 om0

V{,ecnu D >D, _

% o
o V' ecnn Di<D,
Vi, ecnu D3>D,

Nj,i . .
NO-Nfy=NH(V Al vi- {Vf,; ecnu Of <D,
Nji;=Nj VR At/AL Ny =DPb; VoAt Vi',eemm D >D,

fona yyacTua npy oGpasoBaHiKn CKOMJIGHUA Ha y4acTKe i
AN/ AN{*= BYP" = D§V3 b/ D} V5 b

i-

Puc. I14.1. U3MeHeHUsS COCTOSHUSA MTOTOKA B IOCIIEA0OBATEIbHEBIE
MOMEHTHI BpeMEHU

Cnez[yeT YUUTBIBATh, YTO HU3MCHCHUC IIJIOTHOCTU IIOTOKa Ha KaXAOM Y4YaCTKE B PA3JIMYHBIC

MOMEHTBI BPEMEHHU OTPaXKaeT Mpolece nepeOpMHUPOBAHUS PA3IMYHBIX YaCTEH MOTOKA, U KAK YaCTHBIN
clly4ai, MpoIecc pacTeKaHus MOTOKA.

M3MeHeHne IUIOTHOCTH TOTOKAa Ha KaXI0OM U3 JJICMCHTAPHBIX YYAaCTKOB B IIOCJICAOBATCIILHBLIC
MOMEHTBI BPEMEHH 3aBUCHT OT KOJMYECTBA JIFOJICH, MePEeX0AIInX Yepe3 TPaHHIbl yIacTKoB. B obmem
cllydae KOJIMUYECTBO JIIOJIeH, Mepexo IAIIiX 3a MHTepBal BpeMeHH JlenbTa t ¢ yJacTKa 1 Ha IOocie yoImuil
ydacTok i+1, cocTaBnser:

tl to
Ni,i+1 =D i 'bivnep At (T14.6)
(8 pen. Ilpukaza MUC Poccunm ot 12.12.2011 N 749)

4 stesmis fitei AntsHO \Y Y teddL GteOdzd yr Md3d  dz" 7 L dzj d3j dzls Otcdz -
g4t
MdziHizj s ftedded BBOI! , kS tsotsHMmMlsokzwMm: MmMdzj HEzE h ddi3d W stcd3lz dzOd3( :
o)
b toO t o0
bV , 4 Mmdzd D <= D fted max V x D = ¢
b i i +1 Di, k ma X
V =<

fjt b to t 0
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JIAHHBIE
JULSI OIIPEAEJIEHUSI PACYETHOI'O BPEMEHU DBAKY ALY

CIMCOK N3MEHSIFOIUX JIOKYMEHTOB
(8 pen. [Ipukazos MUC Poccum ot 12.12.2011 N 749,
or 02.12.2015 N 632)

1. 3HaueHHe BpeMEHHU Hayualla dBaKyallnu tu,(C) JJIs MOMEIICHHUS ovyara rmoxapa clielyeT ONpe/essaTh
o popmyre:

t =5+001 F.

rie F - minomanp nomereHus, M2,

B ciydae ecnm BpeMs Hayana 3Bakyallli, PaCCUMTAHHOE MO YKa3aHHOU (hopMyse, MpPEBHIIIAeT
BpeMsI Hadasa dBaKyallly, OTpeAeSIeHHOE B COOTBETCTBUH ¢ Tabmuieii [15.1, Bpems Havama 3BaKyanuu u3
MTOMETICHIS 0Yara rmokapa cjieyeT mpuHuMAaTh 1o Tadwure 115.1.

Jis ocTanbHBIX MMOMEIIEHUH 3HAYSHHE BPEMEHHM Havajla 3BaKyalluH ty, CIEIyeT ONpEeAeNsTh I10
tabaure I15.1.

Tab6muna I15.1
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n/m

Krnacc pyHKIIMOHATEHON TIOXKAPHON OMTACHOCTH
3IaHUN U XapaKTePUCTUKA KOHTUHTCHTA JII0IeH

3HavYeHUE BPEMEHU Havyalla 3BaKyaluu JHOACH tus,
MUH.

31aHus, He
00opyOBaHHbBIE
CUCTEMOI
OTIOBENICHUS U
yIpaBICHHUS
3BaKyaluen Jroaen

3nanus, 000pYIOBaHHEIC

CHCTEMOM OIIOBCIICHUS U

YIPABJICHUS 3BaKyaluei
JTronei

| -1l tuna | Il -V tumna

3nanns JIOIIKOJIBHBIX 00pa3oBaTEIbHBIX
OpraHu3aluii, CHeUUuaJIu3upOBaHHBIX JIOMOB
MpecTapeNbix W WHBAIWAOB (HEKBapTHPHBIE),
OONBHHUIIBI, CTIabHBIE KopIyca
00pa3oBaTebHbIX OpraHu3alluid C HaIHYHEeM
HHTEpHATa u JIETCKUX OpraHu3alnmg;
MHOTOKBAapPTUPHBIE KHJIBIE JoMa;
OAHOKBAPTHUPHBIC XWJIBIC AJO0Ma, B TOM 4YHCIIC
omokupoBanneie (®1.1, ®1.3, ®1.4). Jlroau
MOTYT HaXOJHTbCS B COCTOSHUM CHa, HO
3HAKOMBI CO CTPYKTYpOH 3BaKyaI[HOHHBIX MyTel
U BBIXOJIOB.

6,0 4,0 9,0

locTuHMIBI, OOMIEKUTHS, CIIaJbHBIE KOpITyca
CaHaTOpPMEB M JIOMOB OTJbIXa OOILNEro THIIa,
KEMIIUHTOB, MoTeled W mancuoHatoB (PD1.2).
Kunpupl MOTyT HAXOAUTHCS B COCTOSIHUU CHA U
HE 3HAKOMBI CO CTPYKTYpOH 3BaKyaIllMOHHBIX
MyTeW U BHIXOOB.

3,0 2,0 6,0

3nanmus 3PENHUIITHBIX 3§ KYJIBTYPHO-
MIPOCBETUTEIBHBIX VUPEK IECHHUIA; 3IAHHS
OpraHuszanuii 1Mo OOCTy)KHBAaHHIO HACETICHUS
(®2, ®3). Tlocernrenu  HAXOmATCS B

3,0 1,0 6,0




0OAPCTBYIOIIEM COCTOSIHHH, HO MOTYT OBITH HE
3HAKOMBI CO CTPYKTYpOH 3BaKyallMOHHBIX ITyTel
U BBIXO/IOB.

3nanus 00pa30BaTeIbHBIX OpraHH3aIlyid,
HAYYHBIX W MPOCKTHBIX OPraHM3alldii, OPraHOB
ynpaeneHus yupexaennii (P4). Ilocerurenu
HaxoJsaTCs B OOJIPCTBYIONIEM COCTOSIHHUHM H
XOPOIIIO 3HAKOMBI co CTPYKTypOUH
9BAKyaI[MOHHBIX MYTCH U BHIXOJIOB.

3,0

1,5

6,0

[ToxxapHble OTCEKM NPOU3BOJACTBEHHOIO WU
CKIIQJCKOIO  Ha3HAuY€HU C  KaTeropuei
IIOMELIEHUI 10 B3PBIBOIOKAPHOW U MOXKAPHOMI
onacHoctu B1 - B4, T', ]I, BXojasmue B cOCTaB
3MaHuii ¢ (YHKIMOHAIBHON  TOXKapHOM
omacHocteio @1, @2, O3, ®4, B TOM umuCIe
®5.2 - crosHkKM Ji8  aBTOMOOWIeH Oe3
TEXHUYECKOTO 0OCITY)KUBAHVS U PEMOHTA

2,0

0,5

6,0




(1. 1 B pen. [Ipukaza MUC Poccum ot 02.12.2015 N 632)
2. [IpyHIUITBI COCTABIICHUS PACUCTHOM CXEMBI dBaKyaIlUH.

Pacuernas cxema OBaKyallunu IpEACTaBJIACT coboit OTACJIBHO BBIINNOJHEHHYIO, WA BO3MOXHO
HAaHCCCHHYIO Ha IUIaH 31aHNA CXEMY, Ha KOTOpOP'I OTPAaXXCHBI:

KOJIMYECTRO JIIOJIel Ha HaYalIbHBIX YYaCTKaX - UCTOYHHUKAX (MPOXOJbI MEKIY paOOYNMMH MECTAMH,
obopynoBaHueM, psIaMu Kpeces  T.11.);

HaTpaBJIeHUE WX ABWKCHHUS (MaPILIPYTHI);
reOMEeTPHYECKHUE ITapaMeTphl YIacTKOB ITyTH (IJIMHA, IIUPUHA) U BUIBI YIaCTKOB ITyTH.

Pacuernas cxema 9BaKyallMu OOJDKHA YYUTBIBATH CUTYyallUIo, IIPpU KOTOpOﬁ XOTs OBl OJHH YCJIIOBCK
HaxXoOJUTCs B Hanbosee yI[aJ'ICHHOﬁ OT BbIXOJa U3 34aHHs, COOPYKCHHUA WIN CTPOCHUA TOUKEC.

IIytn nBwxeHus JroAed W BBIXOABI BbICOTOM MeHee 1,9 M u mwmpunoi menee 0,7 M mpu
COCTaBJICHHMHM pPACUETHOM CXEeMBl DHBaKyallud HE YYUTBHIBAIOTCSA, 34 HCKIIOUCHHEM CIIy4aes,
YCTaHOBJICHHBIX B HOPMATHUBHBIX JJOKYMEHTAX I10 TIOXKapHOW O€3011acHOCTH.

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

PaccMoTpeB KOMUUECTBO JIOJIEH HAa HAYAIBHBIX YYacTKaX MyTH, CICAYET OMpeJeTUTh HalpaBIcHUe
UX JBIKEHHSA. YCTaHOBJIEHBI CIICAYIOUIME HAOIIoJacMble TpaBHiIa BHIOOpA JIIOABMH HANpaBIICHUS
(MapmipyTa) IBWKEHUS TIPHU dBaKyaIi:

a) IBI)KEHHE TI0 TOMY ITyTH, KOTOPBIM JIIOJIU TIOTANH B 3/JaHUE;

0) WCKIIOYeHWE ITyTeWd IBWKCHUS, MPOXOIAIIUX PSAIAOM C 30HOW TOPEHHS, XOTS JIFOAH MOTYT
9BAKyHPOBATHLCS Yepe3 3aAbIMICHHBIC KOPUIOPHI,

B) BJIMSHHUE MEpPCOHana. B OOINECTBEHHBIX 3MaHUSAX, KaK MPaBUJIO, MOCETUTSIA NPU TOXKape
CIEAYIOT YKAa3aHHUAM NEPCOHAIIA, JAXKE €CIIM ITH YKa3aHUs HE COOTBETCTBYIOT ONTUMAJIbHBIM;

T') TIpH 3BaKyallly ¢ TIEPBOTO 3TaXka - IBWKEHHE K OTKPHITOMY BBIXOAY HapyKy U3 3/1aHUS;

1) CIOXKHAs JIOTUCTUYECKAsh 3aBUCHMOCTB, OIMHCHIBAIOIIAs BBHIOOP BBIXOJA C 3Ta)Xa 3PUTEIBHOrO
3ana (puc. I15.5);

€) TIpY IPOYMX PaBHBIX YCIOBUIX - ABIKEHHE K OJMIKAWIIIEMY BBIXOTY.

Kpome Toro, nmeroruecs 1aHHbIE TOKa3bIBAOT, YTO (HaKTOPOM BBIOOpA HAIPABJICHUS MOXET OBITH
MECTO MapKOBKH JIMYHOTO aBTOMOOWIIS, MECTO BCTPEYM HICHOB ceMbH M T.N. OmnpelesieHNe NIHPHHBI
MyTH BbI3BIBAECT 3aTPYIHEHHUE TOJIBKO MPH BBIXOJE JIOAECH Ha ydyacTOK "HEOrpaHWUYEHHOU" IIMPUHBI,
HampuMep B BecTHOroNb. B Takom ciydae mupuHa motoka (b) 3aBucHT oT kKonmdectsa jroxei (N) u
sl (1) yuactka: b=4 M npu N < 100 yen. u 1 <= 6 M; b = 6 M - B OCTaJIbHBIX CITy4asx.

CoracHo JaHHBIM HaTYpPHBIX H&6J'IIO)1€HHI7[ YCTAHOBJICHO, YTO IIOBOPOTHI IIYTH HE BJIUAKOT Ha
napamMeTpbl IBUKCHUA JIFOJCKOT'O ITIOTOKA.

Onpenenenne JUIMHBL (BAOJIb OCH IyTH) OTIIMYAETCA AJIS1 TOPU3OHTAIBHBIX M HAKJIOHHBIX ImyTed. K
HAaKJIOHHBIM IIYTSIM OTHOCSTCSl JIE€CTHHLBI M maHAychl. CBOOOIHas IIMpHHA b HAKJIOHHOTO IIyTH,
HaIpyuMep JIECTHUYHOTO Mapla, IPUHUMAETCA B CBETY: OT MEPWII 10 CTeHHI. J[TMHa HakIoHHOro myTH L
(puc. I15.1) npuHUMaeTCsa M0 HICTUHHOMY €T0 3HAYEHHUI0. DTaKHBIE U MEXTydITa)XKHbIE TUTOMAAKH B IIETISX
YIOPOUICHUS! ¥ 00JEeT4YeHHUs] BBIYMCICHHUN, YUUTHIBAs MX HEOOJBIIME pPasMepbl U MEHBIIYIO CIOKHOCTh
JIBWJKEHUS 110 HUM B CPaBHEHMHU C JIECTHUYHBIMU MApLIaMU, JOIYCKAE€TCA OTHECTU K HAKIIOHHBIM ITyTSM.
Torna cpenHss AMHA HAKJIOHHOIO IIYTH B IIPEAEaX OJHOrO ATAXKA, C yUETOM ABMXKECHUS IO IIOIIAJKAM,
COCTaBUT:
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L

HdzZ?w Heo ko O jor n dzjgfMsddy L =
cos Odz WO

rac L' - FOpI/ISOHTaJ'H)Haﬂ HpOGKIII/ISI JJIMHBI HAKJIOHHOT'O HyTI/I, M;

asib(ha - yros HaKJIOHa K TOPU30HTY;

HE JOMyCKas CEepPhe3HOW MMOTPEIIHOCTH, JJIMHY WYTH IO JABYXMAapIICBOW JIECTHUIE MOXHO
MIPUHAMATH PaBHOM ero yrpoeHHoi Beicote H, T.e. L =3 - H;

2xL L"
Hdzw Istcj -~ BOth j o 7 dzj-fds ded Yy L= +L"+4xb.
cos Odz WO cos Odz WO

Puc. I15.1. PacueTHas niuHa MyTH 0 JIECTHUIIE:
a - AByXMapiieBas JISCTHHLA; O - TpeXMapIleBas JIECTHUIIA

[Mangycel, ecnu WX HAKJIOH He3HauuTeNleH (MeHblle 1:8), MOKHO OTHOCHUTH K TOPHU3OHTAIBHBIM
myTsaM, Tpu Oojiee 3HAYUTENBHBIX HAKJIOHaX - K JieCTHWHIAM. JlTMHa HAaKIIOHHOTO ITyTH TaKke
OIIpeJIeNIAETCS 10 €r0 OCH.

[lytu pgBwkeHns B Tpenenax 37aHWS OOBIYHO TIEPECEKAIOTCS  JBEPHBIMH  IPOEMaMH,
JIEKOPaTUBHBIMU  IIOPTAJIAMHM, HMEIOT CYXKEHUs 3a CYeT pas3jIMYHbIX AapPXUTEKTYPHBIX WIH
TEXHOJIOTMUECKUX JIEMEHTOB, BBICTYMNAIOIIMX W3 IUIOCKOCTH OrpakAeHWW. Takue MEeCTHBIE CY)KEHHUs
HE3aBHCHMO OT WX XapakTepa B JalbHeHIeM Ha3bIBalOTCS TpoeMamu mmpuHOi b. JnmHa mytn L B
MpoeMe MOKET HE yUUTBIBATHCS, €ClIi OHa He mpeBbimaeT 0,7 M, T.e. [JUIMHBI OJHOTO IIara, B IPOTUBHOM
ClIy4yae IBWKEHHME B IIPOEME CIENYyEeT pacCMaTpUBaTh KaK [BIKEHUE HA CaMOCTOSTEIBHOM PacueTHOM
Y4aCTKE TOPU30HTAIBHOIO ITyTH.

JIeCTHUYHBIC KJICTKH SIBIISIIOTCS HEHTPpAMH TATOTCHUA JIFOJCKUX ITOTOKOB ()IJISI IEpBOro oraxa -
BbIXOAbI Hapy>1<y), Ha BXOAC B KOTOPLIC 3aKaHYUBACTCA BTOpOﬁ 9Tall 3BaKyalluu. HOBTOMy paCyYCTHBIC



CXEMBI IeIeCO00Pa3HO COCTABIATH IS KKIOW YacTH 3Taxka, M0 KOTOPOW JIIOAM IBAKYHPYIOTCS depes
MPEeTyCMOTPEHHYIO ISl HUX JISCTHHYHYIO KJIETKY (BBIXo[ Hapyxy). Ha puc. I15.2 mpuBengen mpumep
COCTaBJICHUS paCYETHOU CXEMBI ABAKYallUH JIIOACH 10 4acTH 3Taxka JI0 BXOJa B JICCTHUYHYIO KJIETKY.

1 NeTouHuk 1
"I, N=204en., [=10wm,
Y4acTok 1 :< I b=12wm,b;=09m
I=12m,b=2m )
1{ A CTOUHUK 2
: I N=204en.,i=10m,
P3N 1 : : b=15m by=0,9mM
| |
I : by = 1,35 M
YuacTtok 2 ' I
=18m,b=2m \H
| ‘
: | Yyactok 8 p=12m
1iL
|
' | -t Yyactok7 I[=15M,b=12m
_______________ P3N 2
Yvactok 3 Yuyactok 4 | Yyactok 5 YyacTtok 6
I=3wMm, [=5M, I=5Mm, [=5wm,
b=2m b=2m b=2m b=2wm
16 ven. 7 den. 7 Jen. 7 den. 7 qen.
HavanbHble y4acTku Ne 3—7 (MCTOUHUKKM) — NPOXOAB Mexay
paBourmy MecTamu, o6opyaoBarHMeM, pAAAMA KpPecen W T. .
I=10M, b=12M,b,=09M
tdfig. 15.2. ltddjt MMisOodzj dzgdWw tOMmMyjlsdes?2 fmaj d3r
EHj2 s yomksd (OO Hts 9anBBHO o dzj isded ydzlz® ¢
N- CStsdzdyj mlsets dz¥ ¥ Jw;d ddD: Hldzd dzO;
b - hdteddO ftetsj BO
0

B 3puTenpHBIX 3alax C MOCTOSHHBIMH MECTaMH IJISl MTOCETHTENICH pacipenelicHue IoJel 110
HaNPaBIICHUSIM JIBUKCHHS K SBAKyallHOHHBIM BBIXOJIaM IMOKa3aHo Ha puc. [15.3 u I[15.4.
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Puc. I15.3. Mapuipytu3anus IBH>KEHHS JTIOJCKUX TOTOKOB
TIpH 3BaKyaly U3 3pUTEIBHBIX 3aJI0B C OOKOBBIMH (IIPOJOIBHBIMU)

MIPOXOJaMU
nq 4
0,7 n .03 03m, 07m
£ ‘] 7r
Cuena ,
}

NEERES
asL

IO
O TITIIITI.

e s wa

0,4 my, 0,6 my
4 mgl 0,6my

asnsusunsjll Micamences
n 05n3 ¢ 0,5n ‘FL g ’rt

3

Puc. I15.4. MapmpyTr3anus ABIKEHUS JIIOJCKUX TOTOKOB
IIPH HBaKyallMH U3 3pUTEIBHBIX 3aJI0B C MONEPEYHBIM IIPOXOIOM

Ecnu B nanbHEWIIMM JIIOAM BBIXOAST B (polie WJIM BECTHONJIb, T.e. Yepe3 IOMEUICHMs, HE
OIPaHUYMBAOIINE, KAaK KOPHUIOP, WIHPHUHBI JKOJCKOTO MOTOKA, TO PACIHPENEICHUE JIIOJACKUX IMOTOKOB
MEXJ1y BO3MOXKHBIMH 3BaKyallHOHHBIMH BBIXOJIaMH, KOTJIa OHU He OJIOKMPOBAHBI, IIPOUCXOUT COTIIACHO

3aKOHOMEpHOCTSIM, MPUBEACHHBIM Ha puc. [15.5, a, 6.
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3. Ilpu ogHOPOJHOM cOCTaBe JIIOJCKOTO MOTOKA Irpynn MoOmisHOCTH M2, M3 n M4 3nayenus
BenuuuH D, V 1 q cieayeT mpuHUMATh B COOTBETCTBUY C TAHHBIMU TaOymiel [15.2.

Tab6mumna I15.2

B H

B H



PacderHbIe 3HAYCHMS TApaMeTPOB IS TPy MOOMIbHOCTH M2 - M4



I'pynna Bun nytu
MOOHIBHOCT
u D, m2/m2 TOPHU30HTAIbHBIN JIECTHHLIA BHU3 JIECTHUIIA BBEPX MIaHLyC BHU3 MaHIyC BBEPX
V, M/MHH. g, M2/Mx | V,m/MuH. | q,M2/MX | V,M/MuH. | qM2/MX | V, M/MuH. g, M2/Mx | V,M/MuH. q, M2/x
M2 0,01 30,00 0,30 30,00 0,30 20,00 0,20 45,00 0,45 25,00 0,25
0,05 30,00 1,50 30,00 1,50 20,00 1,00 45,00 2,25 25,00 1,25
0,1 30,00 3,00 30,00 3,00 20,00 2,00 45,00 4,50 25,00 2,50
0,2 26,05 521 26,22 5,24 16,78 3,36 41,91 8,38 21,98 4,40
0,3 21,97 6,59 22,01 6,60 13,96 4,19 33,92 10,18 18,09 5,43
0,4 19,08 7,63 19,03 7,61 11,96 4,78 28,25 11,30 15,32 6,13
0,5 16,84 8,42 16,71 8,36 10,41 5,20 23,85 11,93 13,18 6,59
0,6 15,01 9,01 14,82 8,89 9,14 5,48 20,26 12,16 11,43 6,86
0,7 13,46 9,42 13,22 9,25 8,07 5,65 17,22 12,05 9,95 6,97
0,8 12,12 9,69 11,83 9,47 7,14 5,71 14,59 11,67 8,67 6,94
0,9 10,93 9,84 10,61 9,55 6,32 5,68 12,27 11,04 7,54 6,79
M3 0,01 70,00 0,70 20,00 0,20 25,00 0,25 105,00 1,05 55,00 0,55
0,05 70,00 3,50 20,00 1,00 25,00 1,25 105,00 5,25 55,00 2,75
0,1 70,00 7,00 20,00 2,00 25,00 2,50 105,00 10,50 55,00 5,50
0,1 53,50 10,70 20,00 4,00 20,57 4,11 83,41 16,68 45,54 9,11
0,3 43,57 13,07 16,67 5,00 17,05 5,12 65,70 19,71 35,59 10,68




0,4 36,52 14,61 14,06 5,62 14,56 5,82 53,13 21,25 28,54 11,41
0,5 31,05 15,53 12,04 6,02 12,62 6,31 43,39 21,69 23,06 11,53
0,6 26,59 15,95 10,38 6,23 11,04 6,62 35,42 21,25 18,59 11,15
0,7 22,81 15,97 8,98 6,29 9,70 6,79 28,69 20,08 14,81 10,37
0,8 19,54 15,63 7,17 6,21 8,54 6,83 22,86 18,28 11,53 9,23
0,9 16,65 14,99 6,70 6,03 7,52 6,77 17,71 15,94 8,64 7,78
M4 0,01 60,00 0,60 - - - - 115,00 1,15 40,00 0,40
0,05 60,00 3,00 - - - - 115,00 5,75 40,00 2,00
0,1 60,00 6,00 - - - - 115,00 11,50 40,00 4,00
0,2 50,57 10,11 - - - - 99,65 19,93 35,17 7,03
0,3 40,84 12,25 - - - - 79,88 23,97 28,36 8,51
0,4 33,93 13,57 - - - - 65,86 26,34 23,52 9,41
0,5 28,58 14,29 - - - - 54,98 27,49 19,77 9,89
0,6 24,20 14,52 - - - - 46,09 27,65 16,71 10,03
0,7 20,50 14,35 - - - - 38,57 27,00 14,12 9,88
0,8 17,30 13,84 - - - - 32,06 25,65 11,88 9,50
0,9 14,47 13,02 - - - - 26,32 23,68 9,90 8,91




TIpumeuanue:

M2 - HeMoOIIHbIE JIOAW, MOOMIBHOCTh KOTOPBIX CHIDKEHA W3-32 CTApeHHs OpTraHn3Ma (MHBAIHMIBI 110 CTapOCTH); WHBAJIHMIBI Ha TPOTE3aX; HMHBAIUABI C
HEJ0CTaTKaMH 3PEHUS, MOJIb3YIONIUECS OSJI0i TPOCTHIO; JIFOIU C IICUXUYESCKUMU OTKIOHCHUSIMU;

M3 - uHBaTUABI, KCIIOIB3YIOINE TP IBMKCHUN JOTOTHUTEIbHBIE OMOPHI (KOCTHUIH, TTAJTKH);

M4 - HWHBAJIMbI, ICPCABUTAIONIUCCA HAa KPECIaX-KOJIACKax, IPUBOJUMBIX B IBMKCHUEC BPYUHYIO.

4. IInomans FOpHSOHTﬂJ’ILHOﬁ IIPOCKIUU YE€JIO0OBEKA f, MZ/‘ICH. IIPUHUMACTCA B 3aBUCUMOCTU OT COCTaBa JIIOJEH B IMOTOKE B COOTBETCTBHUU C NPUBEACHHBIMHA
HWKE JTaHHBIMU.

a) 6)

Puc. I15.6. Ilnomaas ropu30HTAIBHON MPOESKIINH YEIOBEKA!
a) pacueTtHas; 0) neHCTBUTEIbHAS

Pa3mepsi jroelt U3MEHSIOTCS B 3aBUCHMOCTH OT (PM3UYECKHMX JaHHBIX, Bo3pacta M ojaexbl. B Ttadmuiax I15.3, I15.4, I15.5 u Ha pucynke I15.7 npuBoasrcs
YCPEJHEHHbIE pa3MeEpPHI JIIOAEH Pa3HOro BO3pacTa, B PasIMUHOW OJEXKIE W C Pa3IUuHbIM rpy3oM. IIpu 3TOM mpuBEnEHbl 3HAUYEHUS IJIOMIAJAN TOPU3OHTAIBHOU
MPOEKIIMU UHBAJIUJIOB C HAPYLIEHUEM OIIOPHO-IBUTATEIILHOTO allapara.



Inomaau roOpu30OHTAIBHON MPOEKIIMH B3POCIBIX JIF0IeH

Tum oxexanl

upuHa (a), M

Tonmwmnaa (c), M

ITnomans ropu30HTaIBHON
HPOEKIMH, M%/gell.

JICTHAA

BCCCHHC-OCCHHSA

3UMHAA

0,46
0,48

0,50

0,28
0,30
0,32

0,100
0,113

0,125

[Inomany ropu30HTAIEHON NPOEKLUKU JETEN U MOAPOCTKOB

Tum onex sl

BospacTtHble rpyIibl

Minanmas Cpennsis Crapuas
10 9 ner 10 - 13 ner 14 - 16 ner
JIOMAIIHAS OfeXKaa 0,04 0,06 0,08
JTIOMAIITHSIST OJIEK/Ia CO MIKOJIBHOM CYyMKOM 0,07 0,10 0,14
YIIMIHAS OJIekK A 0,09 0,13 0,16

Ta6nuna I15.3

Tabnuna I15.4
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Puc. I15.7. I1nomanb ropu30HTaIbHON MTPOEKIIUHU JIFOAEH
C Pa3UYHBIM TPY30M

TT1011a/1b TOPM30HTAIBLHOM TIPOEKIMHM JIFO/EH ¢ OrPAaHMYEHHOM MOOHMIIBHOCTBIO, M%/Uel.

Tabnuma I15.5

310pOBBIC IO/,

Crenble

C MMOPAXKECHUEM OIMOPHO-ABUTATCIIBHOI'O arlrapara




crabocbIIIanye MIEPEABUTAIOIINECS | IEPEBUTAIONTNECS C | IEPEIBUTAIOIIUECS C | IEPEABUTAIOIINECS | TPAHCTIOPTUPYEMBIE | TPAHCIIOPTUPYEMbIE
,C 0e3 OJTHOM JIBYMSI Ha Kpecjax- Ha HOCHUJIKaX Ha KaTajKax
OTpaHUYCHUEM JIOTIOJTHUTEITBHBIX JTOTIOTHATENBHON | JOTIOTHUTENbHBIMH KOJISICKax
onop onopou ornopamu
1 2 3 4 5 6 7 8
» Lo o &
. a by
- =
] »
4 m 3
el =
a=0,28 a1 =0,72 a,=0,40 az = 0,50 as=0,50 as = 0,80 b1 =0,50 b, =0,75
c=0,46 €1 =0,82 c2=0,75 ¢z =0,65 c+=0,90 cs=1,20 i1 =2,10 ip=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. 4 B pen. [Ipukaza MUC Poccum ot 02.12.2015 N 632)

4. l tej dgw LOHJj Y Cd t HodYJ dzdr O tHmtcOlzty®®et jctsh
3
MS sy dzj ded v dzs H § 2 dz0 GteOded yJ l fsmMdzinks hdda Zyomls¢:
W sted3lz dzj :
1 1
t=NXxfX( - - e ) (15.1)
q xb g xb
ftcd D=0, 9 i +1 i i

GHJ -Netsddyd mMsets dzs Hj2, yj d&z. ;

f - fdztshOH! cettedL sdzsOdz degs?2 ftesj Cydd, o3;

- ddalsj dzimd o detsfls! Hoeodyjdedw yYjtejrL EZyomlsse i +1
9

fted D=0,
d Btsdzdd, &/ B3dda ;
b - hdtd dzO Eyofmils¢ O, a3, ftod 9ntBYyH]Jddd dz0O Ct
i+1
Mety dj ddj dHj?2;
q - ddzlsj dzmd o detsfyls! Hody jdedW /MaB] zyOmls<yj i, &
i+1
b -hdteddz® ftejHh Mok h jes Eyomksso i, a3.
i
ltoj v Mmkh jMmMlseotseo Odedw MC s dzj ded W ¢ dzO0 EyomisC j i s
¢
N x f
t = e . (1
¢ q X b
fted D=0, 9 i +1
t Ofmyud Isdzts j o tcj 3w 1Lo90OCEOYdd s Eyomsek i, 9 Ctsdzyy
Zyomls ¢ tsdz (i +1) sBtcOL 59 Odzts ! Mm¢ s dzj dzd j dzs Hj 2, 0o |
MmeC s dzj ded v t . t OfmyJ Isdats j 9 tcj d3w 1L 90CEZOYydqd fts
¢
sftc] HJ dzsls W tstfc dzlz dzj
|
i
t= - + t
i \/ L

2. PacueTHble 3HAUYEHUS MTAPaMETPOB JABHKCHUS JIIOJCKHX MOTOKOB
B 3/IaHUSX KJacca PyHKIMOHATBHOM noxkapHoii onacHoctd ®1.1.
(BBeneHn [Ipukazom MUC Poccun ot 02.12.2015 N 632)

5. 3nauenus BenuuuH aj, Doj U Voj IpU HCMIOJIH30BaHUH UMHTAIIHOHHO-CTOXACTHUECKOW MOJIENN
npezacrasieHs! B Tadbnune 11 5.6.

Tabnuma IT 5.6


consultantplus://offline/ref=CBE2150760A6A06570878CF02328C1AE93A8574A0B47F0B7F49C6C23370D02691F292ED71F3322129803B7F76C65580DA79F3365F00555E04D78K
consultantplus://offline/ref=CBE2150760A6A06570878CF02328C1AE93A8574A0B47F0B7F49C6C23370D02691F292ED71F3323159403B7F76C65580DA79F3365F00555E04D78K

Bua nytu g Doj, uen./m? Voj, M/MUH. O (Voj), M/MuH.
Jetn 1omkonpHOro Bo3pacra
(3maHus TOUIKOJIBHBIX 00pa30BaTEIbHBIX OPraHN3aAIIH)
I'opu3oHTaNBHEII 0,275 0,78 60
IIpoem 0,350 1,20 60
JlecTHuna BHU3 0,190 0,64 47 0
JlecTHuna BBepx 0,275 0,76 47
et ¢ orpaHUuEHHBIMUA BO3MOKHOCTSIMH
(cTienuan3upoOBaHHBIE IOMA HHBAIHIOB)
I'opu30HTaNBHBIHI 0,29 0,60 51 20
[Tpoem 0,30 0,67 47 26
JlecTHuia BHU3 0,21 0,63 23 12
JlectHuna BBEpX 0,30 0,69 20 8
JIroi TPy OCTIOCOOHOTO BO3pacTa B CTAIMOHAPaX OOIBHHUI]
(cTanroHapsl OOJIBHHMIIL)
I'opuzoHTaNBHELI 0,414 0,77 44 10
ITpoem 0,345 0,57 38 8
JlecTHuia BHU3 0,422 0,96 24 7
JlecTHuma BBepX 0,313 0,74 14 5

IIpecrapensie qroau

(crienManM3upOBaHHbIE I0OMA IIPECTAPEIIbIX)




I'opuzoHTaNBHBII 0,428 0,96 25
IIpoem 0,456 1,02 20
JlecTHuna BHU3 0,505 1,26 20
JlecTHuna BBEpX 0,338 0,56 20 °
ITauayc BHU3 0,353 0,58 25
[Marmyc BBepx 0,368 0,72 15
Crnenble u c1aboBHIAIINE IO
(cmennanu3upoBaHHBIE IOMa WHBAIHIIOB)
I"opuzoHTaNBHBIN 0,371 0,73 26 7
[Mpoem 0,271 0,77 17 6
JlecTHuna BHU3 0,519 0,97 21 6
JlectHuna BBEpX 0,387 0,82 18 6
I'myxue u cnabocablmaniyie JIroau
(cTienan3upOBaHHbBIE IOMA HHBAIHJIOB)
I'opu30oHTaIBHBIHI 0,301 0,58 82 15
[Tpoem 0,328 0,73 82 15
JlectaHuna BHU3 0,380 0,91 82 15
JlecTHuma BBepX 0,344 0,72 54 15

6. 3HaueHMsd NapaMeTpOB JBIKEHMS JIOJCKMX IOTOKOB JAJs pacyeTa MyTeW HBaKyallid 1O YHPOIIEHHOW aHAIWTUYECKOM M WHAWBUIYalIbHO-TIOTOYHOU
MoJIeJIsIM puBeieHb! B Tabimuuax I15.7 - 11 5.9.

[Ipu ompeneneHuy MIOTHOCTH JIFOACKOTO MOTOKa Di 4epe3 miomaas ropu30HTAILHOM MPOEKIMK 4enoBeka f M%/4en., 3sHadenne f M%/den. npuHUMAETcs B



COOTBCTCTBUH C MPUBCACHHBIMHA HUKC JaHHBIMU:

0,03 M%/gen. - IS AeTeil TOIKOIBLHOTO BO3PACTa;

0,15 Mz/‘IeJ'L - IS IeTeH ¢ OrpaHUYCHHBIMH BO3MOKHOCTSIMU,

0,2 M?%/4en. - s el TPYI0CIOCOOHOTO BO3PAcTa B CTAlMOHAPax OOJIBHMUIL,

0,1 M?/4ed. - U1 cIenbIX U cIaOOBUIANINX JTIOACH;

0,1 M*/gen. - s TIIYXHX | CITa0O0CTBIIIAIINX JTFOACH;

0,2 M?/4en. - I IIpecTapebIX JTIOMIEH;

0,13 m?/gen. - A GepeMEHHBIX KEHILMH.

D, m%/m? I'opu3oHTaNIBHBLN Iy ThH IIpoem JlecTHuna BHU3 JlecTHuna BBEpX
V, M/MuH. | q, M/MUH. | (, M/MHH. | V,M/MUH. | , M/MuH. | V, M/MHH. | (, M/MUH.
JleTn 10o1mKOIBHOTO BO3pacTa
(31aHMS JONIKOJBHBIX 00pa30BaTEIbHBIX OPraHU3aIuil)

0,01 60,00 0,60 0,60 47,00 0,47 47,00 0,47
0,05 47,19 2,36 2,66 38,36 1,92 36,96 1,85
0,1 35,75 3,58 3,85 32,17 3,22 28,00 2,80
0,2 24,31 4,86 4,80 25,98 5,20 19,05 3,81
0,3 17,62 5,29 4,64 - - - -
0,4 12,88 5,15 3,77 - - - -
0,5 9,19 4,60 2,37 - - - -

Tabmmna I1 5.7



JeTtu ¢ orpaHMuYeHHBIMU BO3MOXKHOCTSIMHU
(cnenmanM3upOBaHHbBIE JIOMa HHBATHJIOB)

0,01 50,59 0,51 0,47 23,33 0,23 19,94 0,20
0,05 50,59 2,53 2,34 23,33 1,17 19,94 1,00
0,1 48,97 4,90 4,68 23,06 2,31 20,19 2,02
0,2 38,88 7,78 7,42 19,64 3,93 16,02 3,20
0,3 32,97 9,89 9,41 17,64 5,29 13,57 4,07
0,4 28,78 11,51 10,93 16,22 6,49 11,84 4,74
0,5 25,54 12,77 12,08 15,12 7,56 10,50 5,25
0,6 22,88 13,73 12,96 14,22 8,53 9,40 5,64
0,7 20,64 14,45 13,60 13,46 9,42 8,47 5,93
0,8 18,69 14,95 14,04 12,80 10,24 7,67 6,14
0,9 16,98 15,28 14,30 12,22 11,00 6,96 6,26
JIroqu TpyaocrocoOHOTO Bo3pacra
(cTarmmoHaps! OOJILHMIT)
0,01 44,03 0,44 0,38 24,09 0,24 13,69 0,14
0,05 44,03 2,20 1,88 24,09 1,20 13,69 0,68
0,1 44,03 4,40 3,77 24,09 2,41 13,69 1,37
0,2 44,03 8,81 7,53 24,09 4,82 13,69 2,74
0,3 41,42 12,43 11,30 20,37 6,11 13,24 3,97




0,4 36,18 14,47 14,39 17,44 6,98 12,01 4,80
0,5 32,11 16,05 16,54 15,17 7,59 11,05 5,52
0,6 28,79 17,27 18,42 13,32 7,99 10,27 6,16
0,7 25,98 18,18 20,09 11,75 8,23 9,61 6,73
0,8 23,54 18,83 21,57 10,40 8,32 9,04 7,23
0,9 21,40 19,26 22,89 9,20 8,28 8,53 7,68
IIpecrapenbie noau
(cnenman3upOBaHHBIE IOMA IIPECTAPEITHIX )
0,01 25,00 0,25 0,20 20,00 0,20 20,00 0,20
0,05 25,00 1,25 1,00 20,00 1,00 20,00 1,00
0,1 25,00 2,50 2,00 20,00 2,00 20,00 2,00
0,2 24,56 4,91 4,00 20,00 4,00 16,08 3,22
0,3 20,22 6,07 4,94 18,24 5,47 13,34 4,00
0,4 17,15 6,86 5,54 15,33 6,13 11,39 4,56
0,5 14,76 7,38 591 13,08 6,54 9,89 4,94
0,6 12,81 7,68 6,10 11,24 6,74 8,65 5,19
0,7 11,16 7,81 6,13 9,68 6,78 7,61 5,33
0,8 9,73 7,78 6,03 8,33 6,67 6,71 5,37
0,9 8,47 7,62 5,82 7,14 6,43 591 5,32




Crnenbie ¥ c1aboOBUASIIUE JTFOTU
(cnenmanM3upOBaHHbBIE JIOMa HHBATHJIOB)

0,01 26,34 0,26 0,17 21,37 0,21 18,00 0,18
0,05 26,34 1,32 0,85 21,37 1,07 18,00 0,90
0,1 23,26 2,33 1,58 21,03 2,10 16,62 1,66
0,2 16,49 3,30 2,52 13,34 2,67 11,79 2,36
0,3 12,53 3,76 3,22 8,85 2,65 8,96 2,69
0,4 9,72 3,89 3,77 5,66 2,26 6,96 2,78
0,5 7,54 3,77 4,19 3,18 1,59 5,41 2,70
I'myxue u ciabocnplaimue Jroau
(cnenmaa3upoOBaHHBIE T0Ma HHBAJIH/IOB)
0,01 82,36 0,82 0,82 82,36 0,82 53,81 0,54
0,05 82,36 4,12 4,12 82,36 4,12 53,81 2,69
0,1 68,86 6,89 7,39 79,41 7,94 47,73 4,77
0,2 51,67 10,33 11,03 57,72 11,54 34,90 6,98
0,3 41,62 12,49 13,25 45,03 13,51 27,39 8,22
0,4 34,49 13,80 14,56 36,02 14,41 22,07 8,83
0,5 28,96 14,48 15,19 29,04 14,52 17,94 8,97
0,6 24,44 14,66 15,27 23,33 14,00 14,56 8,74
0,7 20,62 14,43 14,90 18,51 12,96 11,71 8,20




0,8

17,31

13,84

14,15

14,33

11,46

9,24

7,39

0,9

14,39

12,95

13,05

10,64

9,58

7,06

6,35




IIpumeuanue: B Tabnume 11 5.7 mpencraBiaeHB! JaHHBIE O TTapaMeTpax ABIKCHHS MPECTAPEIIbIX JII0IeH, TIepeIBUTAIOMNXCS 0e3 JOIMOTHUTEIBLHBIX OIop U C
OJTHOM JTOTIOTHUTENFHOM OTIOPOH, a TaKkXKe JIeTe ¢ OrpaHUHICHHBIMHA BO3MOKHOCTSIMH, CTIOCOOHBIX K CAMOCTOSITEIBHOM 3BaKyaIi.

Ta6mmma I1 5.8. PacueTHpIe 3HaUCHUS TTapaMETPOB
JIBVDKEHHSI IO TIAHJTyCaM MPeCTapelibiX JIF0AeH B CIICIHAT3UPOBAHHBIX
JIOMax TIPeCTapeIbIX

D, M%/m? [Manmyc BHU3 [Manmyc BBEPX
V, M/MUH. d, M/MUH. V, M/MUH. d, M/MUH.
0,01 25,00 0,25 15,00 0,15
0,05 25,00 1,25 15,00 0,75
0,1 25,00 2,50 15,00 1,50
0,2 20,19 4,04 13,19 2,64
0,3 16,61 4,98 10,95 3,28
0,4 14,08 5,63 9,36 3,74
0,5 12,11 6,05 8,13 4,06
0,6 10,50 6,30 7,12 4,27
0,7 9,14 6,40 6,27 4,39
0,8 7,96 6,37 5,53 4,43
0,9 6,92 6,23 4,88 4,40

Tabmuma I1 5.9. PacyeTHbIe 3aBHCHMOCTH MEXY TUIOTHOCTHIO
Y MHTEHCUBHOCTBIO IBMXKEHUS JTFOJICKOTO MTOTOKA, COCTOSILEr0
U3 JI0JIEH, IepeIBUTraloIuXcs Ha Kpecaax-KosicKax



[InoTHOCTH TIOTOKA, D, M%/M? VHTEeHCUBHOCTD OBMKEHHS, , M/MUH.
0 0
0,1 15,2
0,2 22,7
0,3 24,2
0,4 21,5
0,5 18,4
0,6 16,1
0,7 13,9
0,8 12,4
0,9 11,0
0,96 9,7

[Tnomaab TOPU30HTATEHON POSKIIMU OEPEMEHHBIX KEHIIHMH CIIeAyeT IPUHUMATh 1Mo JaHHBIM puc. [15.8 u tabmn. I1 5.10.



Puc. I15.8. Ilomaas ropu30HTAIBHON TPOEKINH OepeMeHHON
sxeHImuHbl £ = 0,13 M%/uen.

Tabmuma I15.10. 3nauenus a, b, ¢, d s pacueTa miomam
TOPU30HTAIBHOMN MPOCKIMH OePEMEHHOMN KESHIITMHBI

O6o3HaueHne Pazmep, m
a 0,355
b 0,56
c 0,30
d 0,205




7. Jna mopel pa3nu4HOTO BO3pacTa, HE CIIOCOOHBIX K CaMOCTOSTENBHON 3BaKyaluH (fajiee - HEMOOWIIBHBIE JIFOJIN), HEOOXOIUMO ONpPENeNiTh PacdeTHOE
BpEMs CIIACEHUS U3 JIEYEOHO-TIPOGMIAKTHUECKUX U COLUANIBHBIX YUPEKICHUN IIPH TOMOILM HOCHUJIOK.

IIpn pacuere »Bakyannud HEOOXOAMMO YYHTHIBATh TPAHCIIOPTHPOBKY HEMOOWIBHBIX JIOAECH W3 JeUeOHO-TPOPMIAKTUIECKIX U COIMUAIBHBIX YUPEXIACHUN
CHJIaMH TepCoHaa MPU HOMOIIN HOCHJIOK.

PacueTHOE BpeMs TpaHCIIOPTHPOBKH HEMOOHMIBFHBIX JIFOAEH C ONPEIeICHHOTO dTaXka 3/IaHMsl ONpeaesaeTcs 1o popMyIe:

L, L
Ve VeV, V,) 05-N v

nepc 1

Lo,L). N (L,L
V2

t..=|tL+ 6+ —

pen

,(I15.1)

rae t]_ - BpeMﬂ yKHaI[I)IBaHI/IH YCJIOBCKAa Ha HOCHJIKHU, MHH.;

t2 - BpeMﬂ HepeKHaI[I)IBaHI/IH YCJIOBCKA C HOCHUJIOK Ha HOI[I‘OTOBJICHHYIO HOBCpXHOCTB, MHH.;
Ni - KOTHYECTBO HEMOOHIBHBIX JIOIEH;

Niepe - KOTHMYECTBO NIEPCOHAIA;

L1 - JyIMHA MyTH CTIACEHHUS 10 TOPU3OHTAITH, M;

L, - yMHA MyTH CIIACEHMSI 110 JIECTHHUIIE, M;

V1 - CKOpPOCThH NIEPEABUKCHUA MCAIICPCOHAJIA 110 TOPU30HTATIN C HOCUIIKAMHU 0e3 cmacaeMoro YCJIOBCKa, M/MI/IH.;

C
Vl - CKOpPOCTh NEPEABMIKCHUSA MCAIICPCOHAJIa 110 TOPU30HTAJIU CO CIIaCa€MbIM YCJIOBCKOM, JIC)KAIIIUM Ha HOCHUJIKAX, M/MI/IH,

Vs - CKOPOCTh NEPECABUIKECHUA MCAIICPCOHAJIA 110 JICCTHUIIEC BBEPX C HOCUIIKAMU 0e3 cmacaeMoro YCJIIOBCKa, M/MI/IH.;

C
V2 - CKOpPOCTb NEPEABMIKCHUA MCAIICPCOHAJIA 110 JICCTHUIEC BHU3 CO CITaCa€MbIM YC€JIOBEKOM, JIC)KAlllUM Ha HOCHUJIKAX, M/MUH.

IIpu oTCyTCcTBMM HEOOXOMUMBIX MCXOIHBIX NAHHBIX IS OMPEASICHUS CKOPOCTH MEPEHOCKH MEePCOHATIOM HOCHUJIOK C YEJIOBEKOM CIIEYET BOCIIOIB30BATHCS
JTAaHHBIMU, NIPUBeACHHBIMU B TaOwme [15.11.

Tab6muma I1 5.11. CkopocTs ABMKESHUS TIEpCOHANA TP MIEPEHOCKE
HOCHJIOK C YEJIOBEKOM, M/MUH.



Bun nytu C yenoBexoM be3 yenoBeka
lopuzoHTaNbHBIH TYTh 70 100
JlecTHnia BHU3 30 80
JlectHHIa BBEpX 20 60

[Ipu ocymiecTBneHNH TIEPEHOCKH HEMOOWIBHBIX JIOACH MO JIECTHHUIE C PAa3IWYHBIX ATAKEH 3MaHUS KOJIMYECTBO PEHCOB, OCYIIECTBISIEMBIX OIHOW Mapoi
YEJIOBEK U3 YHCIIa IEPCOHANIa, CISAYeT onpeaesaTs no Tadmume I15.12.

Tabmuma I1 5.12. KomudecTBo peiicoB 1o nmepeHOCKe HeMOOUITHHBIX
JFOJIeH Ha HOCHJIKAX C Pa3IMYHbBIX 3TaKeH 37aHus, OCYIIECTBIIEMOe
OJIHOM Iapoil YenoBek 13 Yucia nepcoHana

Orax MakcuManbHOE KOJTHYECTBO PEHCOB JIJIs IEPEHOCKA HEMOOMIIBHBIX JIFOJIeH Ha HOCHIIKAX
15 1
14 1
13 1
12 2
11 2
10 2
9 2
8 2

7 3
6 3




11

20




Bpewst ykimanpIBaHUS YeI0BeKa HA HOCHIIKY FUIH TIEPEKIIAIBIBAaHIS ¢ HOCHIIOK Ha TTOATOTOBIICHHYIO
MMOBEPXHOCTH, OCYIIECTBIIEMOE OJTHOM Mapoil YeJIOBEeK U3 YUCIa MepcoHana, cocrapiuser 0,15 MuH.

[Tpunoxenue N 6
K yHKTY 12 Mertonuku

TTOPSIJTIOK
ITPOBE/IEHUS PACUETA U MATEMATUYECKUE MOJIEJI AJ1s1 ONIPE/IEJIEHUS
BPEMEHM BJIOKMPOBAHUS [TYTEM DBAKYALIMU OITACHBIMU
®AKTOPAMMU TTOXKAPA

CIUCOK U3MEHSIFOIIUX JIOKYMEHTOB
(8 pexn. ITpukazoB MUC Poccnm ot 12.12.2011 N 749,
or 02.12.2015 N 632)

I. ITopsinok npoBeaeHUs pacyeTa

[IpousBoguTcst 3KCIIEPTHHIA BBIOOP CLIEHAPHS WM CLEHApHUEB MOXapa, MIPU KOTOPBIX OKHUIAIOTCS
HaUXyALINe MOCIEACTBHS U1 HaXOASAIUXCS B 3JaHUH JIFOEH.

@®opMmynupoBKa CLieHApUs pa3BUTHUS M0XKAPA BKIIOYACT B ce0sl CIICTYIOINE TAIbL:
BBIOOp MecTa HaXOKACHUS [IEPBOHAYAIBHOI0 OYara rno)apa 1 3aKOHOMEPHOCTEH ero pa3BUTHS;

3ajlaHie pacueTHOH o00aacTH (BBIOOpP paccMaTpHBaeMOil HpU pacdeTe CUCTEMbl MOMEIICHUH,
OIpeJieJIeHNE YYUTHIBAEMBIX IIPH PacdeTe 3JIEMEHTOB BHYTPEHHEH CTPYKTYpbl IOMEIICHHUH, 3aJaHue
COCTOSTHUSI IPOEMOB);

3a/laHlE TIApPaMETPOB OKPYXKAIOMIEH Cpelbl W HadaJdbHBIX 3HAYCHWH TIApaMeTPOB BHYTPH
OMEIIEHUH.

Bribop mecta HaxoXAeHHsS odara TMo)Kapa IMPOM3BOJUTCS OSKCHEpTHBIM IyTeM. [lpu 3TOM
YUNTBIBAETCS KOJIMYECTBO TOpPHOYEH HArpy3kd, €€ CBOWCTBA M PACIOJIOXKEHHE, BEPOATHOCTH
BO3HUMKHOBEHMSI [TOKapa, BO3MOXKHAs JUHAMUKA €r0 Pa3BUTHA, PACIONIOKEHHE IBAKyallHOHHBIX ITyTeH U
BBIXO/IOB.

HaumbGonee wacto mpm pacdyerax paccMaTpHBAIOTCS TPH OCHOBHBIX BHJA Pa3BUTHUS I0XKapa:
KpYyTrOBOE€ pacHpOCTpaHEHUE IOXkapa IO TBEPAOW roprouel Harpyske, JIMHEWHOE pPacHpOCTpaHEHUE
roxapa 1o TBEPAOU roproyeil Harpy3Ke, HeyCTaHOBUBIIEECS TOPEHUE TOPIOUEH KUJIKOCTH.

CKOpOCTB BBIT'OpaHUA JJId 3TUX CIIYYacB ONPCACIIACTCA q)OpMy.HaMI/II

o
b 2 2
bf fmd X §d x-wvdwx CStczecsotsets wOMf tesMistcOdzj dzadv f 5
b zH
b
bf fnd X 2 X v- Kwdztr gzdHzj 2 dzsets teOMY tetsMmistcOdzj dad v  ff 5y
b zH
fmd = <
b bb
b It
b md X F-x - Hdv dgj EfplsOdetsodoh jetsmw etejddw | r,
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b I H It
b \/ fils

GHJ] §Mmd z2Hj dz dzOY MEC BtetsMmlis! oregstcOdzdYy (Hdzw Y dHSC Ml 2
ZzH

Ce/ (M x &2):
V- MSsksimis! ©OMfesihstOd) ddv § zOkj dd, d3/ fi;
b-"deddO §sdksh’ cowsyj?2 &OctlkzLCd, d;
t - otjdkW MsOBdddLOydd cttkjddY cstsyj2 YdHSshisd,
fls

F- §fdshOoH! BsYOGCO ) 0O, d2.
HpI/I HaJIMYUM B IMIOMCHICHHWU O4Yara IioXapa YCTAHOBKHM aBTOMATUYCCKOI'O0 IMOKAPOTYHICHUS,
COOTBCTCTBy}OHICﬁ Tpe6OBaHI/I$IM HOPMATHUBHBIX OOKYMCHTOB IIO HO)KapHOfI 663OHaCHOCTI/I, npu

MPOBEJICHUH PACcUYCTOB 3HAUYECHHE CKOPOCTH BHITOPAHUS MPHHAMACTCSI YMEHBIICHHBIM B 2 pa3a.
(a63arm BBenmeH IIpukazom MUYC Poccrm ot 02.12.2015 N 632)

C yueroMm pazaena Il maHHOTO MPHUITOKEHUST BBIOMPAETCSI METO/ MOJCTHPOBaHUS, (GOPMYIUPYeETCs
MaTeMaTHdeckass MOJeNb, COOTBETCTBYIOIIAs JaHHOMY CICHApUIO, W HPOU3BOJHUTCS MOJCITHPOBAHHE
JUHAMUKA DPa3BUTHs Tokapa. Ha OCHOBaHMM TONYYEHHBIX pE3yJbTaTOB PACCUUTHIBACTCS BpeMs
JOCTIDKEHHS KaKIbIM M3 OIACHBIX (PAKTOPOB MoOXKapa MpeaebHO OMYyCTUMOrO 3HAYCHHUS! Ha IYTAX
IBAKYyaIlUH.

Kputnueckoe BpeMs Mo KaXIOMy M3 ONAcHBIX (DAaKTOPOB IOXKapa ONpPEAESIeTCs Kak Bpems
JOCTIDKEHHS 3TUM (aKTOPOM MpPEIeNbHO IOMMyCTUMOTO 3HAYCHUs Ha MyTSAX 3BaKyalud Ha BbICOTE 1,7 M
OT 1oJa.

[IpenenbHO TOMTYyCTHMBIC 3HAUEHHS 110 KaXKIOMY M3 ONACHBIX (DAaKTOPOB MOKapa COCTABIISIOT:
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

0 TOBBIIEHHOH Temmepartype - 70 °C;
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

IO TETJIOBOMY MOTOKY - 1400 B1/mM2;
(8 pen. IIpuxaza MYUC Poccunm ot 12.12.2011 N 749)

no morepe BUIUMOCTH - 20 M (s cioydas, Korja o0a TOpPH30HTAIBHBIX JIMHEWHBIX pa3zMepa
noMemeHust MeHeine 20 M, MpeaenbHO AOMYCTHMOE PacCTOSHUE IO IOTepe BHAUMOCTH CIEAYyeT
MIPUHMMATh PaBHBIM HauOOJNbIIIEMY TOPU30HTAIEHOMY JINHEHOMY pa3Mepy);
(B pen. IIpukaza MUC Poccun ot 12.12.2011 N 749)

IO TIOHKEHHOMY COZep KaHuto kuciopoya - 0,226 kr/m3;
(B pen. I[Ipukxaza MUC Poccum ot 12.12.2011 N 749)

MO0 KaXJAOMY M3 TOKCHYHBIX Tra3000pa3HbiXx mponayktoB ropenms (CO2 - 0,11 kr/m3;

CO-116-10° xr/m3; HCL—23-107° Kr/Mm3).
(8 pen. Ilpukaza MUC Poccunm ot 12.12.2011 N 749)

Heo6Xx01uM0 OTMETHTB, YTO TIPH WCIIONB30BAHUK ITIOJIEBOM MOJIEIH ONpeIeIEHIe KPUTHIECKOTO
BPEMCHH HMEET CYIIECTBEHHBIE OCOOCHHOCTH, CBSI3aHHBIE C TEM, YTO KPHUTHUECKOE 3HAUCHHE B
Pa3IMYHBIX TOYKAX MOMEINCHHS JOCTUTACTCS HE OMHOBPEMEHHO. ISl MOMENeHH ¢ COU3MEPUMBIMHU
TOPM30HTATBHBIME pasMepaMy KPUTHYECKOE BPEMS ONMPENENAETCS KaKk MaKCHMMAJIbHOE M3 KPUTHUECKUX
BpPEMEH JIUIsl 9BAKYallMOHHBIX BBIXOJOB W3 JAHHOTO TMOMEIICHUS (BpeMsi OJIOKHPOBAHHUS TOCIEIHETO
BBIXOJIA).

[ftejHjdw jlsfiqw otej 3w BdzsC dtetso Oded W t
B dz

0)
b 0]

o QO
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b . 9. U s. ¢. 2 s. . Db
t = min <t , t , t , t , t
B dz b Cto ¢ tc ¢ tc ¢ tc ¢ tc
(o} b

II. Kitaccudukanus u 0071acTh IPUMEHEHHSI METOZOB
MaTEeMaTHYECKOTO MOJICIMPOBAHUS TTOKaAPa

Juiga omucaHWs TepMOTa30MHAMHUYECKHX I[apaMeTpoB IOKapa MPUMEHSIOTCS TPH OCHOBHBIX
TPYIIIBI IETSPMUHUCTUYCCKUX MOJICIICH: HHTErpaIbHbIC, 30HHBIC (30HAIBHBIC) U TIOJICBBIC.

Bri0Op KOHKpPETHOH MOJAENTH pacueTa BpEMEHH OJIOKUPOBaHUS IyTeH OHBaKyallMd CIEAYyeT
OCYIIECTBIISTH UCXOS U3 CIEAYIONINX MPEATTOCHIIOK:

HHTCT paJ'H:HI:IfI METOA:

UIS  3JaHUNA, CONEpXKAIlMX pPAa3BUTYI0 CHCTEMY TIIOMEIIeHHH Maioro oOsemMa MpOCTOi
reoMeTpHYECKON KOHPHUTYpalnu;

JUTS TIOMEIICHHH, T/Ie XapaKTEePHBIH pa3Mep oyara rmoskapa COU3MEPUM C XapaKTEPHBIMHU pa3MepamMu
HNOMEIICHUS] M Pa3Mepbl MOMEHICHUS COM3MEPUMBI MEXIy CO00# (JIMHEWHBIC pa3Mepbl MMOMEIICHUSI
OTJIMYAIOTCS He OoJiee ueM B 5 pas);

JUTSL TIPEIBAPUTENILHBIX PACUCTOB C IIETIbIO BBISBICHUS HAKOOJIee OMACHOTO CIICHAPHS MOXKapa;
30HHBIHN (30HABHBIN) METO:

JUIE TIOMEIEHNH W CHCTEM IOMENICHWI MPOCTONH TeOMEeTpUYecKol KOH(UTypaluu, JIHHEHHbIC
pasMepbl KOTOPBIX COM3MEPUMBI MEKAY co00i (JInHEelHbIe pa3Mephl OMEIECHHS OTINYA0TCsl He Ooee
4eM B 5 pa3), Korja pa3sMep ouara Ioxkapa CylIIeCTBEHHO MEHbILE pa3MEpPOB IOMEILEHMUS;

JUIA pa60111/1x 30H, pPACIOJIOKCHHBIX Ha pa3HbIX YPOBHAX B IpPEAcCiaX OAHOI0 ITOMCIICHUA
(HaKJ’IOHHBIﬁ 3pHTeHBHBIﬁ 3aJI KHHOTEAaTpa, aHTPECOIN U T.,Z[.);

II0JIEBOU METO/I;

JUIS TIOMEUICHUH CJI0KHOW TeOMETPHUECKONW KOH(HUTYpaluu, a TaKKe MOMENICHUH ¢ OOIbIINM
KOJIMYECTBOM BHYTPEHHUX Nperpaj (aTpuymbl ¢ CHCTEMOM Trajiepeld M IPUMBIKAIOIIMX KOPHIOPOB,
MHOTO(YHKIIMOHAJIBHBIC HEHTPHI CO CIIOKHON CHUCTEMOW BEPTHKAIBHBIX U TOPU3OHTAIBHBIX CBSI3CH U
T.1.);

JUIsL TIOMEIEHHH, B KOTOPBIX OJIMH M3 T'€OMETPUUYECKHX pa3MepoB ropasfio Ooiiblie (MEHBIIE)
OCTaJIbHBIX (TOHHEJIH, 3aKPbIThIe ABTOCTOSHKY OOJIBILON IO U T.1.);

IUIE MHBIX CIIy4aeB, KOTJa HPUMEHHMOCTb WIM HH(OPMATHBHOCTh 30HHBIX M HHTETPalIbHBIX
Mo/ieieli BBI3bIBAET COMHEHNE (YHUKAIBHBIE COOPYKEHUS, pacpoCTpaHeHUE TIoKapa 1o dacay 3JaHus,
HEOOXOIUMOCTD ydeTa paboThl CHCTEM MPOTHBOIOXKAPHOM 3aIIMTHI, CIOCOOHBIX KaYeCTBEHHO M3MEHUTD
KapTHHY HOXapa, ¥ T.J.).

IIpu Wcnonb30BaHUM MHTETPATLHOW U 30HHOW Mojened Il MOMEIIEHUS, OJUH W3 JIMHEHHBIX
pa3MepoB KOTOporo Oojiee 4eM B IIATh pa3 MPEBBINIACT XOTA OBl OJMH W3 JBYX APYTrUX JHMHEWHBIX
pa3MepoB, HEOOXOIUMO ATO MOMEIICHHE ACIUTh HAa YYacTKH, pa3Mepbl KOTOPBIX COM3MEPHUMBI MEWKIY
co00i1, U paccMaTpUBaTh YYaCTKM KaK OTACJbHBIC MOMEIICHHS, COOOIIAIOIINECs IPOeMaMH, IUIOIIAh
KOTOPBIX PaBHA IUIOLIAAN CEUCHMs HA TpaHUIlE y4yacTKOB. Mcnosib30BaHME aHAIOMYHOM MPOLETyphl B
cily4ae, KOTJa JIBa JIMHEHHBIX pa3Mepa MPEeBbIIIAl0T TPeTuil Oosiee 4eM B 5 pa3, He JI0IMyCKaeTCsl.

III. MaTerpanpHast MaTeMaThyecKasi MOZEIb pacyeTa ra3oo0MeHa
B 3/1aHUU, IIPU T10KApE
(8 pen. [Ipuxaza MUC Poccum ot 12.12.2011 N 749)
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s pacuera pacnpOoCTpaHEHUs MPOJYKTOB TOPECHUS 10 3JaHUIO0 COCTABIISIOTCS U PEIIAOTCS
YpaBHEHHUS a’pallvi, TEII0- ¥ MacCOOOMEeHa Kak JIsl KakIO0ro MOMEIICHHS B OTACIBHOCTH, TaK M IS
BCETO 3/IaHKS B IIETIOM.

YpaBHEHUs IBWKCHHS, CBSI3BIBAIOIIAE 3HAUCHUS IEPENaJoB NaBIICHUN HA IpoeMax C pacxoiaMH
ra3oB 4epe3 NPOEMBbI, UMEIOT BU/I:

G; =sign(AP; )-£-F - [2- p-|APy], 16.3)

rae G ji - pacxof razoB Uepe3 MpoeM MeXITy ABYMs (j-M H i-M) CMEXHBIMH ITOMEIIEHUSIMH, KI/C;

g - ko3 duument pacxoma mpoema (5 =0,8 g 3aKPBITHIX MPOEMOB H §=0,64 ;4
OTKPBITHIX);

F - mutomans ceuenus npoema, M2;

} - mnorsocts ra3oB, IPOXOASIINX Yepe3 MpoeM, Kr/m3;

APji - CpeAHUH Mepenaj MOJHbIX AAaBICHUI MEXIy j-M U i-M nomeuienuem, Ila.

Hanpasnenue (3HaK) pacxona onpeaessieTcsl 3 HaKOM pa3HOCTH JaBJICHUN APji .

B 3aBHCHMOCTH OT 3TOI0 INIOTHOCTh J' NPpUHUMACT PA3JIMYHbIC 3HAUCHU.

3HaK pacxoja ra30B (BXOIAIINI B IOMEIICHUE PACXOJl CUUTACTCS TOJOKUTEIBHBIM, BBEIXOISIIHMA -
OTPHUIATENFHBIM) 1 3HAYCHIE } 3aBUCSAT OT 3HAKa NEpenaa JaBICHUM:

-1 p=}; mpu AP <0

sign(eP ) =44

4
+1 p=}, an/IAP>O’(rI6 )

Jnst  1mpOrHO3MPOBaHMS —MApaMeTpoOB MPOAYKTOB TOpPEeHUsl (TeMmepaTypbl, KOHIEHTpALMH
TOKCHUYHBIX KOMIIOHEHTOB MPOJYKTOB TOPEHHUS) B MOMEIIEHUSX MHOTO3TAXHOTO 37aHMS Ha JTaxax,
PacmoIOKEeHHBIX BBIIIE 3Taka, HA KOTOPOM MOKET BO3HHUKHYTH IOXKap, PacCMaTpPUBAIOTCS IMPOIECCHI
pacrpoCTpaHeHus! IPOAYKTOB FOPEHUSI B BEPTUKAIBHBIX KaHAIAX (JIECTHUYHBIC KJIETKH, IIAXTHI JIU(TOB,
BEHTKaHAJbI U T.I1.).

BepTukanpHyto maxTy 1O BBICOTE pPa3lEsIOT Ha 30HBI, KOTOPBIE MPEACTABISIIOT VY3JIbI B
TUIPABIMYECKON cXeMe 3[aHusl. 30HA 10 BEICOTE MOXET OXBAThIBATh HECKOIJIBKO dTaxkel 3/maHus. B aTom
ciIydae pacxoj ra3a Mex,;Iy 30HaMH MOKHO BBIPa3UTh (GOPMYIIOH BUIA:

A
G= 2P , (I16.5)
S
1
rac S == —2 ] g 4 j k 2 I - XapaKTCpUCTHUKA THAPABINYICCKOI0 COIPOTUBJICHUS HA T'PAHULIC 30H;

F - momaas monepeyHoro ceueHus MaxThl;

k - koaddurment (nomyckaercs npuHuMath paBHbM 0,05 c2/m);



g=9,81 mM/c2 - yckopeHHe CBOOOTHOTO A ICHHS,
Ap - nepenas AaBJICHUN MEXKIy y3JIaMH.

3):[aHI/Ie MNpeACTaBIAOT B BU/C FI/II[paBHI/IIIeCKOfI CXCMBbI, y3JIbl KOTOpOfI MOJCIUPYIOT MIOMEUICHUS, a
CBA3H - NIYTU ABUXXCHUA ITPOAYKTOB TIOPEHHSA MW BO3AYyXa. Kaxxmoe momereHne 37aHHUS OIMHCHIBACTCS

CHCTEMOU YpaBHEHHM, COCTOSINEH M3 ypaBHEHHs OanaHCa MACCHI, YPABHCHUS COXPAHEHHUS SHEPTHU U
ypaBHEHHsI OCHOBHOTO Ta30BOro 3akoHa (MenneneeBa-KnaiinepoHa).

VYpaBaeHne 6anaHca Macchl BBIpaXkaeTcst POPMYIIOi:

dy;- y) /= HijYk—ZGi,(m@
rac V

j - 00beM IMoMEICHU, M3

t - Bpems, c;

Zk: k' - cymma pacxo/0B, BXOASIIUX B IOMEILEHUE, KI/C;

Z | - cymMMa pacxoI0B, BBIXOMIAIIMX U3 IIOMELIEHHS, KI/C;
[}

Y. CKOPOCTb BBITOPaHHS OKAPHON HAarpy3KH, KI/c.

YpaBHEHUE COXpaHEHUS SHEPTUH BBRIpaXKaeTcs (hopMyIoit:
d(Cv 4 Y JT = dpt;(q- JT G -ZCi +Tr— & (116.7)

rjae Cv , Cp - yenbHas U30XO0pHas 1 n300apHas TeruoeMKocTtH, kJx/(kr-K);

T; , Tj - TEMIIEPaTypbl ra30B B i-M U j-M IOMeLEeHHAX, K;

Qr - komectro TEIIa, BBIIENIIEMOT0 B TIOMEIIEHUH [IPY TOpEeHHH, KBT;

QW - TEIJIOBOM MOTOK, MOMJIOMAEMbI KOHCTPYKIUSAMU U U3 1y4aeMblil uepe3 npoemsl, KBT.
Jlist moMeneHurs ovara rnokapa BeJIHIruHa Qr ompeenseTcs no popmyiie:

Qr=-Q,+1y,

riae 7 - koo UIHEHT MONMHOTHI rOpeHns;

QH - HU3MIAas TeIUI0Ta cropanus, kKJx/kr;

I = C, ‘T - suransms ra3suuIUpPOBaHHON TOpIOYel Harpy3KH, KJk/Kr;

C, - ynenbHas TemmoemMkocTh IPOAYKTOB mUposu3a, Kx/(kr-K);



T - TemMnepaTypa IpoIyKTOB MUposn3a, K.

[ ocTanbHBIX TIOMEIIEHUMN Qr =0 .

Kosddurment nonHoTs ropenns '/ onpexensercs no Gopmyne:

Zxox,k 'Gk
n=m,- K +.(1_K)W,(H6.8)

rae Ty - ko GpuuMeHT MOMTHOTHI TOPEHHs B PEXKUME TI0XKAPa, PETYIMPYEMOM TOPIOYEN HATPY3KOI,
omnpeenseMblii popMyIou:

7, =0,63+0,2- X, +1500- X& ; (116.9)

ox,0

Koaddumment K paccunteiBaercs mo popmyie:

B

K Xox,m EX B 1 Xox,m
X p X , (116.10)

ox,0 0x,0

2

Xox,O

B=|__ "o |,
e X,0—-0,01)"

><OX,O - Ha4aJIbHasl KOHLICHTpPALlUA KUCJIOPOJda B IOMCIICHUU O4Yara 1oxapa, KF/KF;
xox,m - TEKylasAa KOHLOCHTpaluud KUCJIOPOo/Ja B IOMCHICHWU Oo4ara Iosapa, KF/KI‘;

Lox - kommuectso KHCJIOPO/Ia, MOTJIONAEMOTO MTPH CrOpaHuy 1 KT roproyei Harpy3Kku, KI/KT.

VYpaBuenune MenaeneeBa-Kiaiinepona Beipaxaercst GopMyInoii:

R
Pi=dy Ty @mean

riue Pj - IaBJIEHME ra3a B j-M nomerneHuy, Ia;

Tj - TeMIIepaTypa rasa B j-M nomMeiieHn, K;

R = 8,31 - ynuBepcanpHas razosas nocrosiHaas, [x/(mons-K);
M - MonspHas Macca rasza, MOJb.

[lapameTpsl raza B TOMELIEHWH OIPEIENSIOTCS M3 ypaBHEHMs OajlaHca MacC OTIENbHBIX
KOMIIOHEHTOB ITPOYKTOB TOPEHHUS M KUCIIOPOIa M YpaBHEHHUS OajaHCca ONTHYECKOW TUIOTHOCTH JIBIMA.

ypaBHeHI/IC OanaHca Macc OTACIIbHBIX KOMIIOHCHTOB ITPOAYKTOB 'OPECHUS U KUCJIOpOaa:



d(XL,j-Jj- Y) [ =dt LWZK:( Lk’ k)(_ L,jGZi: i),(H6.l2)

rie XL,i , XL,j - KOHIIeHTpalus L.-ro KOMIOHEHTa MPOJYKTOB TOPEHUS B i-M U j-M MOMEIICHUSX,
KI/KT;

L. - kommuectBo L-ro kommomenta NPOXYKTOB TOpeHHs (KUCIOPOJa), BBLICIISFOIIETOCS
(Toruomaronierocs) mpyu CropaHuy OJJHOTO KHJIOTpaMMa TIOXKapHOW Harpy3KH, KI/KT.

YpaBHeHre OajlaHca ONTHYECKON TIOTHOCTH JIbIMa:

V,-de; [ €t mw?( <k ij'z b il (me.13)

. . 1
riue & , € j - ONITHYECKas IUIOTHOCTD JbIMA B i-M M j-M noMemenusx, HIr-M ™ ;

Dm - ILIMOOOPAa3yIoIas ClIOCOOHOCTh MOKAPHOU HArpy3ku, Hi-M2/kr.

Onrtuyeckas IVIOTHOCTh AbIMA NPH OOBIYHBIX YCJIOBHSAX CBSI3aHA C PAcCTOSHUEM IpelNesIbHON
BUIUMOCTH B JIbIMY (OPMYJION:

|, =238/ 1 (116.14)

Jlis momenieHuit 6e3 uCcTouHMKa Tera cucreMa ypasHenuit (116.6), (116.7) u (I116.8) ynpomaercs u
NPEJICTABIISICTCS B BUAC:

Gi(0% sfag(m) PP eaf();

£

, (116.15)

ZH:GU.(U )

i=1

m”k:%'[ = oslagh +P— 1y (4,) Si]i-

[lepBoe ypaBHEeHHE CBS3BIBACT Iepenajabl JaBICHWH Ha COEAMHSAIONMX TOMEIICHHWE MpoeMax C
pacxoJioM rasza 4epes 3TU MpoeMbl. BTopoe - BhIpakaeT MOCTOSHCTBO 00beMa ISl JAHHOTO TOMEIIEHHS.

Takum oOpa3oM, aJst BCEro 3MaHMsi TpeOyeTcs pemarb CHUCTEMY, COCTOSIIYIO U3 (mrc + mBC)'ngT
HenmuHeHnpX ypasrennit Buga (116.12) u Ny "Ny numeiineix ypasrennit Buga (116.13). 3xece Mie u
M, - COOTBETCTBEHHO YHCIIO TOPH3OHTATBHBIX I BEPTHKANBHBIX CBSI3eH Ha sTaxe; Iy - umcio ys3mos;

N,. - gucno sraxei.

Cucrema ypaBHeHHWH, BKmouaromias B cedst ypaBuenus (116.6), (I16.7) mns momemieHust ovara
noxkapa u (116.12), (I16.13) mnst ocrtampHbIXx momemieHudt u ypaBHeHue ([16.11), ommceiBaromas
THJIPABIIMUECKYIO0 CXEMY 3JIaHUsl, PEellacTCsi YMCICHHO METOJOM HTEPallii B COBOKYIHOCTH C METOJOM
CEeKYIIHX.

OcCHOBHEBIE YpaBHCHUA Ui ONPCACIICHUA TEMIICPATYPhI ra3a U KOHIUCHTPALUX MIPOAYKTOB rOpCHUA
B MMOMCIICHUAX 30aHUs ITOJTYYCHBI U3 ypaBHeHI/Iﬁ COXpaHCHHA DHEPI'UU U MACCBI.

TeMnepaTypa ra3a B NOMCIICHHUU, IIC OTCYTCTBYCT O4Yar IIOKapa, OMNpCACIACTCA U3 YPAaBHCHUMA



TEIJIOBOTO Oayanca, KOTOpOe MOKHO IOJIYIWTh W3 ypaBHEHMsI coxpaHeHus 3Hepruu (116.7). @opmyna

JUTSI OTIpeZIeNIeH s TEMITEPATyphI Ta3a B j-M IOMEIICHUN 3aHus B "'n'"-bIil MOMEHT BPEMEHH:

n

Z(CPB 'Gk 'Tk)+Qj

T = k=1 +
nj n m m
C.- Gk_ZGi +Cpe'ZGi+0‘*jn'an+0‘*ch'chr
k=1 i=1 i=1
n
Z(CPB -Gy 'Tk)"'Qj
k=
+ Ty — ; m m ©(116.16)
C.:|2.G,-D.G [+C,.- > G +a*,-F, +a* F,
k=1 i=1 i=1

exp | - ! ‘AT

rie Q j - CyMMa HCTOYHHUKOB (CTOKOB) Teria B 00beMe j-TO TIOMEIICHHUS W TeIlIa, YXOMIAIIETO B
OTpaXXIAIoIINe KOHCTPYKIINH;

T(9- JOU

* v
a“=a- T ( L:) T |- MIPUBEACHHBINA KO PUIMESHT TETLIO0T/AaYH;
0

To - HayaJlbHasi TEMIIEPATYPA B IIOMELICHUMY;

FjC’I‘ - IUIoIIaAb MMOBECPXHOCTHU OIpAXKIAOIINX KOHCprKLIHfI B j-M IIOMCIICHHUH.

Kos¢pdumment remmooraaun & moxer GbITH paccuuTaH Mo SMIUPHUECKOil hopmye:

4,07-3T -T, mpu T, <60 °C

o=
11,63-exp[o,0023.(Tm _To):| mpn T > 60 °C° (116.17)

KoHuenTpamnus oTenbHBIX KOMIOHEHTOB ra30BbIX CMECEl B IIOMELCHUSAX 3/1aHHUS BEIUUCIISETCS U3
ypaBHeHUs Oananca macchl JaHHOTrO kKommnoHeHTa (116.12). Konnenrpamnus L-ro KOMIIOHEHTa MPOTyKTOB

n..n

TOp€HUA B j-M IIOMCHIICHUHU B N -BIIf MOMEHT BPEMCHU ONIPEACTIACTCA YPAaBHCHUCM:

Z(XLK'GK) Z(XLk'Gk) ZGK B
XLj(n) :kﬂn—"' XLj(n-l)_k:ln— -EXp _k:l_—'AU . (I16.18)
2. G 2. G '
k=1 k=1

Onruueckas KOHOCHTpalusa AbiMa B TOMCHICHUAX OIPCACTIACTCA U3 0aIaHCOBOIO YpaBHCHUA

n..n

(I16.19). HatypanbHblif mokaszareib ociabiIeHusl Cpebl B j-OM MOMEUICHUH B "n"-blil MOMEHT BpeMEHH
OIIpeIeJIAeTCs ypaBHEHUEM:



_(SK'Q) _(R?" k93 Z kG
="+ Gy | € *ﬁﬂ . (116.19)
§:Gk Gy !

k=1 k=1

AHanuTHYeCKHE COOTHOIICHUS IJI OIpCACIICHUA KpI/ITI/I‘lCCKOI\/'I
MMPOAOJLKUTCIIbBHOCTH ITOXKapa

JIJis OIMHOYHOTO TTOMEIICHHUS BBICOTOM He OoJiee 6 M, YAOBICTBOPSIOIIETO YCIOBUSAM IPUMCHEHUS
MHTErpajbHON MOJENH, MPU OTCYTCTBUHU CHUCTEM MPOTHUBOMOMXKAPHOU 3aIUTHI, BIUAIONINX HAa Pa3BUTHE
Mo’kapa, JOIMYCKaeTCsl OMPEAEIsATh KPUTHIECKHE BpeMeHa M0 KaXIOMY M3 OMAacHBIX ()aKTOPOB TOXKapa C
MTOMOIIIFIO aHAJTUTHYECKUX COOTHOIICHHH:

I10 TIOBBIIIICHHOM TeMIiepaType

%

B 70—t
g , (116.20)

th =4 —.

T njl+—— 0
» A (273+t,)-z

110 MOTEPEC BUAUMOCTHU

B V-In(1,05-0 g &
™ =4 —.In| 1- -In(1,05-U- ,(116.21)
» A l,,-B-D, -2

0 TIOHWKEHHOMY COJICP’KaHUI0 KHCIIOPOIa

9% = E-In 1- 0,044 ,(116.22)

B-L,
— 940,27 |2
Y%

10 Ka)KJIOMY M3 ra3000pa3HbIX TOKCHYHBIX MPOTYKTOB FOPEHHS

. |B v.-X T g
bo = K'In 1‘m > (116:23)
353-cp-v

T (-9)d Q

cBOOOJHOTO 00bEMa ITOMEIICHHS, KT

rac - pa3MepHBII>'I KOMIIJICKC, 3aBHC$[IlIHI>'I OT TCIJIOTHI CrOpaHuAa MaT€puajia u

to - HavabHas TeMIeparypa Bo3myxa B nmomernieHunu, °C;

N - TOKa3aTeb CTCICHU, y‘II/ITBIBa}OH.[I/Iﬁ HU3MCHCHUC MACCHI BbII'OPAIOLICTO MaTCpUajia BO BpPCMCHU,

A - pa3MmepHBII TapameTp, YIUTHIBAIOIINAN yIEIbHYI0 MacCOBYIO CKOPOCTh BBITOPAaHUS TOPIOYETro



n
MaTrepHuaia 1 Iomaas moxapa, Kr/c’:

Z - Ge3pa3MepHBIi apaMeTp, YIUTHIBAIONINA HepaBHOMEepHOCTh pacnpeneneHus OPII mo BeicoTe
MTOMEIICHYS,

QH - HU3MIas TeIIoTa cropaHus Marepuaina, MJDK/Kr;

Cp - yIeNbHas U300apHasi TEIIOEMKOCTh JIBIMOBBIX Ta30B, M JIx/(kr-K) (momyckaeTcst npuHUMAaTh
paBHOH TertoeMKocTH Bo3ayxa nipu 45 °C);

P - xo>pduuuenT Termonoreph (IPUHHMACTCS 10 JAHHBIM CIPABOYHOM JTHTEPATYphI, IpHU
OTCYTCTBHHU JAaHHBIX MOXET OBITh NPUHAT paBHEIM 0,55);

q. K03(h(PHITHEHT ONMHOTHI TOpeHus (onpenensercs o dpopmyie 116.9);
V - cBOOOHEIN 00HEM MMOMEIIEHHS, M3;
a - K03 GUIMEHT OTPAKEHHS PEAMETOB Ha MyTAX IBAKYAIHH;

E - HauanpHAs OCBEIIECHHOCTb, JIK;

Inp - OpeneibHas JalbHOCTh BUJUMOCTH B IBIMY, M;

D, - JIBIMOOOpa3yrolas ClioCOOHOCTh TopsIero Marepuaia, Hi-m2/kr;

L - ynenpHBIN BBIXOJ TOKCHYHBIX I'a30B IPU CrOpPAaHUM | Kr MaTepuana, KI/Kr;

-3 —
X - mpenenbHO IOMYyCTUMOE CoJiepKaHue TOKCUYHOTO Ta3a B IOMEIICHHH, KI/M (XCO2 =011
-3 -6
Kr/M3; Xco =116-10 Kr/m3; XHCL =23-10 Kr/mM3);
I—oz - YIENBHBINA pacxo] KUCIOPO/a, KI/KT.

Ecnmu mox 3HakoMm gorapudma mosryyaeTrcss OTpHUATeNbHOe dYHciao, To JaHHeld O®Il He
IPECTaBIAET OIIACHOCTH.

[TapameTp z BBIUKCIISIOT 110 PopMyIIe:
h
z=ﬁ-exp 1,4-ﬁ npu H<6 M | (116.24)

riae h - BeicoTa paboueii 30HbI, M;
H - BeIcOTa MOMeEIIEHUS, M.

Onpenensercst BBICOTa paboueii 30HHI:
h = hHJI +1,7-0,5- lj, (116.25)

rmue hrm - BBICOTA IUIOLIAJIKU, HA KOTOPOM HAXOJSITCS JIFOJU, HaJl TI0JIOM [TOMEILIEHHUS], M;

~

u- Pa3HOCTH BBICOT 110J1d, paBHAA HYJIIO ITPU TOPU3OHTAJIBHOM €T0 PACIIOJIIOKCHUHA, M.



Cnenyer uWMeTh B BHUAY, YTO HaWOOJbBIIEH OIACHOCTH TPU TOXAape MOJBEPralOTCs JIIOJIH,
Haxozsmuecss Ha OoJiee BBICOKOW OTMeTke. [loaromy, Hampumep, MpU OIpeNeleHnd HEOO0XOAMMOTO
BPEMCHH DBaKyallM{ JIFOJICH M3 MapTepa 3PUTENBHOTO 3ajla ¢ HAKJIOHHBIM TOJIOM 3Ha4eHHE h cienyer
HAXOJWTh, OPUEHTHPYSICh Ha HAMOOJIEe BBICOKO PACIIOJIOKCHHBIC psiibl Kpecen. [lapamerpel A U n
BBIUUCIISIOT TaK:

JJIA Cﬂy‘laﬂ FOpeHI/IH KUIOKOCTH C YCTaHOBHBmeﬁCH CKOpOCTBIO:
A=Y - Fn=1,

rie Y yx - yJeabHas MaccoBasi CKOPOCTh BHIFOPAHHUS XKHIKOCTH, KI/(M2-C);
JUTSL CITy4asi TOPSHHUSI dKUJIKOCTH ¢ HEYCTaHOBHBIIEHCS CKOPOCTHIO:

A 067y, F
t

cm

n=15,

JUISL KpYTOBOT'O pacIpoCTpaHCHUS MoxKapa:
A=105y - V=3

rae V - THHelHast CKOPOCTh PacIpOCTpaHeHUs IIaMeHH, M/C;

JJIA BCpTI/IKaHBHOﬁ HIIn I‘OpH3OHTaHLHOI7[ MOBCPXHOCTU I'OPCHUA B BUAC NPSAMOYTOJIbHUKA, OJHA U3
CTOPOH KOTOPOT'O YBEIHYUBACTCS B JIBYX HAMPABJICHUSX 3@ CUCT PACIPOCTPAHEHHS TUIAMEHH (HArpuMep,
pacnpocTpaHeHHe OTHsI B TOPH30HTAILHOM HAMPABICHUH [0 3aHABECY IOCIEC OXBAaTa €ro IiaMeHeM M0
BCEH BBICOTE):

A=Y Vo=

YA )
rae b - HCpHCHI[HKyanHBIfI K HarmpaBJICHUIO JABVWXCHHA INIaMCHU PasMEpP 30HBI TOPCHHA, M.

[Ipu oTcyTCcTBUU cnienManbHBIX TpeOoBaHmii 3HaueHus a U E npuaumarotes paBHbeivu 0,3 u 50 5k

COOTBETCTBEHHO, a 3HAUYCHHE Inp =20 M.

IV. MaremaTtuyeckasi AByX30HHasi MOJIEb M0Kapa B 3JJaHUU

HpI/I peui€eHuu 3a/1a4 C UCIHOJb30BAHUCM ):[BYX3OHHOI\/'I MOZCIIN MOXKap B 34aHUN XapaKTECPU3YCTCA
YCPEAHCHHBIMHU 110 MAaCCE U OGBeMy 3HaA4YCHUAMU IapaMETPOB 3aJJ;I)IMJ'IeHHOI71 30HBbI:

T - TemmepaTtypa cpenbl B 3aIIMIICHHOI 30HE, K;

MIO - OIITHYCCKAs IJIOTHOCTH JAbIMaA, HH/M;

X - BOofmMMmse OW Ctsdzyj eidsticcOy d WIs s G find ydets ¢ ts ftocsHEZGCISO
i
LOH'™ dBdzj dedets? L tsdgj, SC¢c¢/ Cc;
X - BOMMmMtse OV Cwdyj dzgstcOydw CdmMazstesHO, Cc6/ €3
c

Z - BBICOTA HUXKHEH T'paHHLbBI CJI04 AbIMaA, M.

B cBoro ouepenb mnepevuclEHHbIE HapaMeTphbl BBIPAXKAIOTCS YEpPE3 OCHOBHBIE HHTETpalIbHbBIC
napameTpbl 3aJIbIMICHHON 30HBI C IIOMOIIBIO CIIEAYIOIUX (HOPMYIL:



T

Q = dqdzsjectcOdz m x ¢ (T) x dT,
L 0 p
m m
i ¢
X = - ,X= (
i m ¢ m
S
B =,
\Y,
H
\Y,
m H
s =,Z=H - -, (1
\Y, A
H

GHj m,- mBhOY BOMMO H' GO ¢ M s justikshyd ek 5§ s H i

i
Gotej da WL OH'" d3dzj dedes? L sdzj, €¢G;
m - B8OMMO CdMzstcsHO o L OH' d3dzj dzdets?2 L tsdzj, € ¢ ;
c

Q - LdZsOd ¥ fesHbkSlkses cjddY o L OH' ddj dds? L dj
L

S-sfbduimeits] (sdduyjMmisets H" BO, 1§ x d32

tets- f dztslsdegsfls! HMr O ftod Isj B jteOlskztej T, €6/ di33;
V - 88 jd3 LOH' d3ddzj dzdets? L sdgr , d33;

H

HA - 9" Mk d fdashOH! fdjhjddy, d;

c - bkHjd dzOW Isjfdztsj BCtsmls: wHr BO, Cry/ (K x €¢).

p

I[I/IHaMI/IKa OCHOBHBIX HWHTCTPAJIbHBIX napamMeTpoB 3a)1LIMJ'I6HHOI71 30HBbI OIIPEACIIACTCA
HUHTCTPUPOBAHUCM CUCTEMBI CIICAYIOIINX 6aJ'IaHCOBBIX ypaBHeHHfII

O6HIeﬁ MacCbl KOMIIOHCHTOB SaHLIMHeHHOﬁ 30HBI C Y4Y€TOM JAbIMd, BHOCHMOI'O B 30HY
KOHBEKTHUBHOM KOJOHKOM U AbIMa, YAAJISICMOI'0 4€pe3 NPOCMbI B COCCIHHUEC ITOMCILICHUA

dm
- =G - G, (16.30)
dt s ]

EHJY -tlsjCkhjj otejdv, Mm;
G,G - BOMMBer 2 w©OMAtsH H'™ BO Mtstslse jIsMise jdedes yjtej L €t
S ]
d BlCtrlsrj ftesjk o fsdkihjddd, Cc/f;
SHTAJBITUS KOMITOHEHTOB 33/IbIMJIICHHOW 30HBI C YYETOM TeIljla, BHOCHMOTO B 30HY KOHBEKTHBHOM
KOHOHKOﬁ, TCIUIOOTAA4Y1 B KOHCTPYKIIUN U YHOCA JbIMa B IIPOEMBI:

dQ
- =Q - Q -Q :
dt s 1 Ctsdz
GHJ Q , Q ,- bQ § dzse OW Bsh dzsfls | fsslse j Isfylse j dzdat

S 1 Cds
L OH " d3dzj dzdzlz ® L s dalz Csdzo j CIsd o dats? CodzsdeS 52, BEZHOdY j B3O
ftesj & d bjtwjdkow o SCtdhstkzéydd, ¢lis;
MacChl KHCIIOPOJIa C y4eTOM MOTeph Ha OKHMCIIEHUE MTPOLYKTOB MTHPOJIN3a FOPIOYHX BEIIECTB:



dm,,

=0,23-(Gy—d- ¥ )Xo Gy, (116.32)
(B pex. [Tpukaza MUYC Poccum ot 12.12.2011 N 749)

d - nomora CTOpaHus TOPIOYEro MaTepuaa, KI/Kr;
(B pex. [Tpukaza MYC Poccum ot 12.12.2011 N 749)

¥ - cKOpOCTb BBIrOpaHMs FOPIOYETO MaTEPUANa, KI/c;
(8 pen. Ipukaza MUC Poccunm ot 12.12.2011 N 749)

Lox - noTpeOIeHre KUCI0po/ia NPH CrOPAaHUHU €AWHHIIBI MACChl TOPIOYEro MaTepuaa, KI/Kr;
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

ONTHYECKOT0 KOJINYECTBA JIbIMA C YUETOM JABIMOOOpa3yroniel CioCOOHOCTH TOPSIIEro MaTepuaa:
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

ds 7
=2 _v-D -G .2
5~V Do 0y 633)

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

rae Dn - JBIMOOOpa3yloILasi CIOCOOHOCTH roprouero marepuana, H/(mM2-kr);
(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)

MAacchl i-TO TOKCUYHOT'O IPOAYKTa FOPEHUSL:

- = §fMmd x- % x G
dt i i 1

GH] L BOMMBer 2 o-elhtltiCHdydscts fosHEZCKO et ddy, ¢

|
[OfMMNO CoEsdjd GO G , odshdd 7 o L OH' ddj dedzlz® 1

3

C sz de 52, syj dzd o O sfyw ) Eyjlbtsds Ctddyjmss® o
Ctsdzo j Slsdo dzlzs C s dzts dz€ Iz RS o fj?2 Jd or Mslsj Hts dad
d dzy § daj to dzrGRip Y4 st A tcOMA sH CoiEf sdzj dzls s o HT 8O U tej
Ctsdzo j SIsd o dalz s Cdzs de€ 2 dzO 9" Mtslsj dzd y dzj G 5 Ztctso dgv
LOos dMmd isMmisd sls bEts, COCOow 5B d&zOMls ! Csdzo j SIsd o dz
fsctolzy j dZO © L OH' Bdzj dedzlz ¥ L tzdzlRf Juc@ nuQ fni fis? ff tsde Blz dzts 2

0}

b z 0,566

b0o,011 x -© X ( Hdzw B dZzOMiIsd W OC j dzO

b 2/ 5

b Q

b

b z 0,909

G = <0,026 x Q x ( - ) Hdzv f jtej ntSHdS2 5B dzOMIsd
s b 2/ 5

b

b

b Z 1,895

b0, 124 x -& X ( Hdzv B OMIsd § tsdtsdeS o,
b
b
(of
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rae Q - MOIIHOCTE oYara mnoxkapa, kBT.

JuHaMuKa MmapaMeTpoB odara IMoskapa ONpeAelsieTcs] pa3BUTHEM IUIOMAAH TOPEHHS C YIETOM
CJIOKHOTO COCTaBa TOPIOYMX MAaTEpUajiOB, UX PACIONOXKEHUS, MECTa BOSHUKHOBEHHUS ouara moxkapa u
TTOJTHOTHI CTOPaHWS:

Q=7n-v,-Q,-F(t). ms36)
(B pen. IIpukaza MUC Poccun ot 12.12.2011 N 749)

1 slsjted s j f dzO o BCELOYHOSNd] CodfbtkzSydd t©Of
lsj B j Ol kzter s yj?2 fMbekzd T , MCswshmisd d dL dazyOlsj.

fm
Sd 0 0 C stz ydd e Ed oOsdPsisRC ydd T (y) 6 Istdh
i
[dv {scts ydhmdzj dedes qdzsj cteqolzj sy dzj MsOUdsdzOtedasj kO

dT (vy) d dzvd&3BHO(T) x dT (vy)
i 1 i
______ = - Y G , (16.3
d Ok C(T) x tts 2
d xy

C 'paHUYHBIMHA U Ha4YaJIbHBIMU YCJIIOBUSAMMU:

dT (y)b
[ b
(O0dzr WO + O0dz? WO T)=x -@TdKEB H O - X b , (16.38
¢ dz c w w dy
by=0
dT (y)b
[ b
(Odz WO + O0dz? WO T) (xH J(dE* IsOQizy 38 H O( T}~ xDb , )(16.3
¢ dz 0 i
by=Hjd IsO
T (0,y) = T |, 0 <= y <= HJjd O,
i 0
GHJ Od WO , -Ontioe jIsMise j dades S tsdzo j SIsdoeder 2 dzzydmls
¢ dz

sjfdzsslsHOyd, 1/ (d2 x K);
JIeTIbTa - TOJIIMHA OTPaKIAIoIIEN KOHCTPYKIINH, M;

C(T) - TemioeMKOCTh MaTepHasia KOHCTpYKIUH mpu Temmeparype T(y), Ik /(kr2 x °K);

asimOa(T) - TeIUIONPOBOAHOCTh MaTepuala KOHCTpyKimu pu Temuneparype T(y), Br/(m x °K);

T, T - bidf Okt Mtlse jIsMise j dzdets SBSGte] 8 O dis?2 Y«
w 0

Mtej HT Ek dzj sBBGtj 90 B2 o jterndessMmisd, K;
PO - IJIOTHOCTh MaTepraa KOHCTPYKIUH, KI/M.

TerutoBele ¥ MaccoBbIE TOTOKM 4epe3 MPOEM B KaXKIbIi MOMEHT BPEMEHH PAaCCUUTHIBAIOTCS C
YUETOM TEKYILETO Tepernaia AaBlIeHHs M0 BhICOTE MPOEMa, COCTaBa M TEMIIEPATYPhl Ta30BOM CpeJbl 110
00e cTopoHHI Ipoema (cxema pacdera Ha puc. [16.1). Tak, MaccoBbIi pacxoj ApIMa U3 TOMEIICHUS Ovara
Mo’Kapa B COCEHEE MOMEIIEHNE PACCUNTBIBACTCS CIEAYIONIMM 00pa3oMm:

Y
max
G = B x Sfd x \fdzsgcwldx -(PEMYd, (16.41)
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min
rae B - mupuna npoema, m;

KCH - adpOoAMHAMUICCKU KO3PPHUITHECHT TIPOeMa;
Ph)y - P(h) - OLddy® HOodzjded?2 o fod3jh jdedwin dzO@ or Mtslsy
2

PO - IOTHOCTH AbIMA B 33IlbIMJ'IeHHOI>i 30HC COCEAHCTO NMOMCIICHUA ITPU TEMIICPATYPC AbIMa T.

Puc. I16.1. MaccomoToku gepes3 mpoeM

ltejHjdzr ddzlsjcectocdtetseo Odedw Y d vy oarBdOsIlsmw o
max min
fndzts w H' 30 fsd3d h § ded v syoc o f 53 Otc© d Is O ds, G
rddz s P =-(PR(hh) ) > 0, €C0OC 1 Istcdzi§.OLIOzsL dzO
2

HCO6XOI{I/IMaH Uil OLICHKH MEpeliala AABJICHHUA IO CTBOPY IIPOE€Ma 3aBUCUMOCTH HAaBJICHUS OT
BBICOTEI B 1-M IIOMCIICHUH (C YueTOM SaZ[BIMHeHHOﬁ 30HBI OTOT'O HOMeHIeHI/Iﬂ) OLICHUBACTCA KaK:

P.—-}J.- g h ecmuh<Z
i0 o} i

P.(h)= , (116.42)
Po—p,-9-Z -}, 9 hRcmh>Z

(8 pen. IIpukaza MUC Poccunm ot 12.12.2011 N 749)
GHJ P- jiSkhjj HOo dzpilzd Jf sai3jih j ded d dzO delzdzj o 52 fsls 3]

dojnjddssj € ezdzjots? sldilej, jhmdar isajddo B
dfeJtsLS-g gzjzislsdzisfr]lsi PBELHERO ftod dzOUOd dzs?2 Isj o5 j 6Okt T
Z.o_ 5jCkhOw or fntslgO dzj L OH ' d3da dafias @) I jsdaf d & i

IlaCCLII/ITaHHBIe napamMeTphbl TeHHOMaCCOO6MeHa B MMPOCEMEC HCIIOJIb3YHOTCA KaK I'PaHUYHBIC YCIIOBUS
IJIs1 COCECTHET O ITIOMECIICHUS.

V. IloneBoi MCETOJ MOACIIMPOBAHUA 1TOXKApa B 3JaHUN
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OcHOBOMl Al TONEBBIX MOJENEH TOXApOB SBISIOTCS YPaBHEHMS, BBIPAYKAIONINE 3aKOHBI

COXPAHCHHUS MaCChl, UMITYJIbCa, SHEPTHH M MACC KOMIIOHEHTOB B paCCMAaTPHBACMOM MaJIOM KOHTPOJBHOM
o0BeME.

YpaBHEHHE COXpAHEHUS] MACCHI:

dcts d
-~ + - (s x u ) = 0.
dt  dx ]

j

YpaBHEHUE COXpaHEHUS UMITYIIbCA!

d d dtets i
- (B x U -) (#eBB x u X - W) + = + S X g . (16. 4
dt i dx i1 dx dx i

j P

s HBIOTOHOBCKHUX KUIKOCTEH, MOAUMUHSIIOMMNXCA 3aKOHY CTOKCa, TEH30p BSI3KUX HaINpsDKEHUI
ompezaenseTcs Gopmynoit:

du du du
i i 2 k
sOk = & K-() - -x dB¥ -Xx X HJjdz O . (16
ij dx dx 3 dx ij
o k
YpaBHEHUE PHEPTUU:
R
dq
d d dp d dzv d3B H O
- (s x h-) (#5 x u X-- h#) --- (- X == ) - --, (16.46)
dt dx i dt dx ¢ dx dx
j [ R
T
GHJ h = h + ddzsj cteOdz d T firls GBldgiy J(fiYS O H ) dzls Odz
0 T p k k k
0
i md;
H - 5jf dslsO B tOL-B450 ddEist ks dzj dzls O;
k
c =SUMY xc - it BEsmMisy M3 Md fted § sMmMistsw ddesd3 H O
p k k pk
R

g - tOHdOyYydBdeds 2 Bl 1 dajdmjcdgddd ox dzOff o ©
j i
ypaBHCHI/IC COXpaHCHHA XUMHNYCCKOTO KOMIIOHCHTA k:

dy
d d d k
- (tetsxY)+ - (etsxu xY)= - (etsxDx - )+S. (16.47)
dt k dx i k dx dx Kk

j j j

Hns 3ambikanusa cuctemsl ypaBHeHuid (116.43) - (I16.47) ucnomnb3yercsi ypaBHEHHE COCTOSHHSA
U7eanpHOro rasa. Jljis cMecu ra3oB OHO UMEET BUJL:



k
p = s x R x -T, x SUM

CH] REddojthmOd dZOw cOLSo OV f sflstsw dzdzOw ;
0

M - Bdv dzOv &3@ fiikiks dzj dzls O.

k




