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1. OBIIHUE INOJIOXEHHUSA

1.1. Hacrosmee mocodbue 1o npuMeHEeHHIO «MeToauku
OIIPENCICHUS] PACUCTHBIX BEIIMYMH I[IOXKAPHOTO PHMCKA B 3/1aHU-
IX, COOPYXKEHHUSIX U CTPOCHUSX PA3JMUHBLIX KJIACCOB (PYHKIHO-
HaJIBHOHU IIOXXKapHOM omacHocTtu» (manee — Ilocobue) npenna-
3HAYCHO JJI1 OPAKTHUYECCKOr0 HCIIOJIH30BAHUA IIPU OIPEACICHUU
PacCUuETHBIX BEJIUYUH IOXKAPHOIO PUCKA B 3JAHUSAX, COOPYKECHUIX
M CTPOCHHAX PAa3IUYHBIX KIACCOB (DYHKIMOHAIBHOM IIOXAPHOM
ONACHOCTH (fajice — OOBLEKTOR) B COOTBETCTBUM C METOIMKOHU [1]
(manee — Meronuka), yrBepxxaeHHOM npukazom MUC Poccun
or 30 uroHsa 2009 r. Ne 332 ¢ U3MEHEHMSMHU, YTBEPKICHHBIMU
npukazoM MUC Poccunm ot 12 nexabps 2011 r. Ne 749,

MeToauka IpUHSITA B COOTBETCTBHU C [locTaHOBIEHHEM
[IpaButennscTBa Poccurickon denepanuu Ne 272 [2], xoropoe
YCTAQHABJIMBAET MOPAAOK IIPOBECACHUS PACUYECTOB IO OLIEHKE IIO-
YKAPHOr0 PHUCKA B Clydasx, mpeaycMOTpeHHbIX DenepanbHBIM
3akoHoM Ne 123-D3 [3].

1.2. PacyerHple BE€IUUYMHBI [OXAPHOIO PUCKA SBJIIAIOTCS
KOJIMYECTBEHHOU MEPOM BO3MOXXHOCTHA PealIU3allMM IIOXXKAPHOMU
OIIACHOCTH OOBEKTA M €€ MOCIEACTBUM I MojecH. PacueTs! 1o
OLICHKE ITOXKApPHOI'0 PUCKA HIPOBOJATCA NYTEM COIIOCTABJICHUS
PACUCTHBIX BEJMYHUH IIOXKAPHOI'0 PUCKA C COOTBETCTBYIOIIMMHU
HOPMATUBHBIMUA 3HAYCHUAMH IIOXXAPHBIX PHUCKOB, YCTAHOBJICH-
HpIMH DenepanbHbIM 3ak0HOM Ne 123-P3 [3].

1.3. Cornacuo c¢t. 79 ®3 Ne 123-03 [3] BenuuuHa UHIU-
BUIYAJIBHOIO IMOXAPHOIO PHCKA B 3MAHHAX H COOPYKECHHUIX
HE IOJDKHA MIPEBBIIATH, 3HAYECHHE OJHOM MMJUIMOHHOU B IOJ
(T. €. 107 1"011_1) [IPY pa3sMELICHUN OTAEIbHOIO YEJIOBEKA B HaM-
0osiee yAAICHHOH OT BBIXO/1a M3 3JIaHUsI, COOPYKCHUS TOUKE.



1.4. Pe3ynbTaThl OLICHKU IIOXKAPHOTO PUCKA UCIIONB3YIOTCA:

e 17151 OOOCHOBAHUS 00€CIICUCHMS NOITYCTUMBIX 3HAYCHUN
IIOKApPHOI'0 PHCKA, YCTAaHOBJIECHHBIX (eaepaJbHBIM 3aKOHOA-
TEJIbCTBOM, B CJICAYIOIIHUX CIIydasaix:

OOBEKTHI, IJIs1 KOTOPBIX (peAcpabHBIMU 3aKOHAMH O
TEXHUYECKUX PErnaMeHTax W/MiIM HOPMAaTHBHBIMU J0-
KYMEHTaMH IO NOXapHOH O€30I1aCHOCTH HE YCTAHOBJICHBI
TpeOOBAHMS ITOKAPHOM 0€30MaACHOCTH;

O0OBEKTHI, IJISI KOTOPBIX HE B IIOJJHOM OOBEME BBI-
MOJIHEHBI TPEOOBaHMS HOPMATHUBHBEIX JOKYMEHTOB IIO IIO-
XapHOU 0€30I1aCHOCTH;

o IUI NPUHATUSI PEUICHHU 110 pa3padOTKE JOIIOJIHHUTEIb-
HbIX MEP M0 CHWKEHUIO I10XKAPHOU OIIAaCHOCTHA O0BEKTA B ClIyYae
IPEBBILICHUS OAHMMHM WIM HECKOJBKUMH PACUCTHBIMM 3HaAUe-
HUSAMHU IIOXAPHBIX PUCKOB HOPMATHMBHBIX 3HAYEHUM, YCTAaHOB-
JICHHBIX (PeaepalbHBIM 3aKOHOAATEIHCTBOM;

e IIPU pa3padOTKE IMPOEKTHOM JOKYMEHTAIUH Ha OOBEKTHI
KaItuTaJbHOr0 CTPOUTENLCTBA U NPOBEIACHUU I'OCYAAPCTBCHHOMN
3KCHOEPTHU3BI IIPOCKTHOU JOKYMEHTALUU.

HeoOxoauMocCcTh BKIIOUECHUS B MPOCKTHYIO JOKYMCHTAIHIO
pacyeToB 110 OLIEHKE IIOXKApHOI'0 pUCKa pernameHTUpyercs Ilocra-
HoBienueM llpasurenscTBa Poccunickon denepanym Ne 87 [4].

Cornacao Metoauke ompeneiieHue PacdYETHBIX BEJIMYHMH
[IOKAPHOTO PUCKA OCYIUECTBISICTCS HA OCHOBAHMHU:

a) aHaJIM3a MOXKAPHOM OIACHOCTH 3/1aHMM;

0) oupenAciaeHHUsA YacTOThl pPEalu3alldM I10>KaPOOIACHBIX
CUTYAIUM;

B) NOCTPOEHHUSA IIOJIEM OHACHBIX (PAKTOPOB IIOXKApa s
Pa3IUYHBIX CLICHAPHUEB €TI0 PA3BUTHS;

I') OLICHKM I1OCICACTBUM BO3ACUCTBUA OMacHbIX (akTopoB
I10XKapa Ha JIACH AJIs PA3JIMYHbIX CLIEHAPUEB €0 Pa3BUTHSA;

1) HAINYUSA CUCTEM OOCCIIEUECHMS ITOXKApHOM O€30I1acHO-
CTH 31aHUH.
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Huxe Ha OCHOBE NOJOXKEHUA METOOUKH ONHCHIBACTCS
IpoLeaypa U OCHOBHBIEC ATallbl IIPOBEACHUS PACUETOB MO OLEH-
K€ MOXKAaPHOI'0 PHUCKA.

2. IOPAIOK OIIPEJIEJTEHUS PACUETHBIX

BEJIMUYHH ITOKAPHOI'O PUCKA B 3IAHUSAX,

COOPYKEHUSAX U CTPOEHHUSX PASJINYHBIX

KJIACCOB ® YHKIIMOHAJIBHOMU ITOKAPHOU
OIIACHOCTH

2.1. AHaJIM3 MOXKAPHOHN ONACHOCTH 00bEKTA

2.1.1. B coorBercTBUU ¢ METOOMKOH A1 IPOBEIACHUSA
aHaJIA3a II0KAPHON ONMACHOCTH OCYUIECTBIACTCA COOp NaHHBIX O
37JaHHH, KOTOPHIC BKJIKOYAKOT B CE0:

00BHEMHO-TIIAHUPOBOYHEIE PEIICHUS;

TEIUIOPU3UUECCKUE XAPAKTCPUCTHKH OrPaXJarOIUX KOH-
CTPYKIIMH ¥ Pa3MEIEHHOT0 000pYyI0BAHMA;

BUJ, KOJIMYECTBO U PA3MEILICHHUE TOPIOYHUX BEILECTB M Ma-
TePUAJIOB;

KOJIMYECTBO U MECTA BEPOSITHOIO pa3MENICHUS JHOACH;

CUCTEMBI IMOXXKAPHOW CUITHAIM3ALMM MU IO0XKAPOTYILICHUA,
IPOTUBOABIMHOM 3al(UThI, OIIOBECLICHUA JIOACH O II0XKApE H
YIIPABJICHUS dBAKYALIUEH JIFOLCH.

2.1.2. Onpenensercs BUA, KOJMYECTBO U PasMEUICHUE TOPIO-
YMX MATECPUAJIOB UCXOOA M3 JAHHBIX O (PYHKIIMOHAJILHOM HAa3HAYe-
HHAM PACCMaTPUBACMOU YACTH 3/1aHHUs1, COOPYKECHUS WK CTPOCHMS.

CBOMCTBA IOpIOYEN HArpy3KHd B MOMEIICHMM O4ara I1oxapa
CICAyEeT IPUHUMATH 110 JaHHBIM JKCIIEPUMEHTAJIBHBIX UCCIIEN0BA-
HHAW WIM CHOPAaBOYHOM JUTEpaType. B mocneaHeM ciiydyae 3Ha4CHMA
CBOMCTB (32 MCKJIKYCHHMEM IOTPEOJICHMS KHCIOPOAA) HOJIKHEI
OBITh HE MEHEE IIPUBEACHHBIX B Ta0I. 1. IIpu OTCYTCTBUM AaHHBIX
3HAYECHW CBOMCTB JIOIyCKACTCS IPUHUMATh 110 Tao. 1.



Ilpu 3TOM 1718 BCEX IIOMENIECHUM, KPOME CTOSHOK JIETKO-
BbIX aBTOMOOHWIJIEH, PCKOMEHAYETCSA IIPUHAMATh KPYIOBOE PaC-
[IPOCTPAaHEHHUE II0XKapa B COOTBETCTBHMU C ¢Gopmysion (116.1)
npuil. 6 Meronyku (3a UCKIUYEHUEM Y3KUX JUIMHHBIX [TOMEIIEe-
HUH M JIOMEILIEHUH C PaACIIOIOKEHUEM I'OpHOYEH HArpy3Ku B BHJIE
Y3KOH MOJI0CHI). JI1s CTOSAHOK JIETKOBBIX ABTOMOOMJICH IIPUHHMA-
€TCS JIMHECHHOE PAaCIIPOCTPAHEHUE IT0Xapa, a B KAYSCTBE IUUPHUHBI
rOpPHOYCH HArpy3KHU MIPUHUMACTCS IIHpPHUHA aBTOMOOMIIA.

[IpyHuMaTh IIPU pacdyere MAKCUMAaIbHYIO IUIOILAAb 3aropa-
HUSI MCHEE IUIOMIAAM IIOMEILCHHS odYara IIo)Kapa He JIOIYCKaeTcs.
J11s CKi1ai0B M MHBIX IOMELICHHM C BBICOKOCTEIUIAXKHBIM XPAHCHU-
€M MAaKCUMAJIbHYIO IUIOIIAQAb 3arOpaHus CHCAYeT OIPEIACIISTh
C YYETOM IUIOIIAUA TTIOBEPXHOCTH XPAHUMOM I'OPOYECH HATPY3KH.

2.1.3. KonuuecTBo U MeCTa BEPOSTHOIO Pa3MEICHUS JIIO-
J€V CIEeOyeT NMPUHUMATh MCXOJs1 U3 33JlaHHsl Ha IPOCKTUPOBA-
HUE, JAHHBIX 3aKa34YMKa, MHOW JOKYMEHTAlMM Ha OOBEKT, HO HE
MEHEE YEM HPEIYCMOTPEHO HOPMATHUBHBIMH JIOKYMEHTAMM.

2.1.4. Ha ocHOBaHMM IIOJY4YEHHBIX B pe3yabTare cOopa
UHPOpMALIMHY JIAaHHBIX 00 OOBLEKTE IPOM3BOIAUTCS AHAIU3 €ro
NOXapHOU omnacHocTH. IIpoBepsieTcss COOTBETCTBHE OOBEKTA
HOPMATUBHBIM TPEOOBAHMAM I10 MOKAPHOM 0€30IIaCHOCTH.

2.1.5. Ha oCHOBaHHM IIPOBEACHHOIO aHAIM3a JCJIACTCS BHIBO/L
0 HEOOXOAMMOCTH WA OTCYTCTBUM HEOOXOIUMMOCTH IPOBCICHUS
pacuera pucka. [Ipu He0OXO0IMMOCTH IIPOBEACHUS pacyera €ro pe-
3yJIbTaThl O(POPMILIIOTCS B BHUJE OT4YETa, COOTBETCTBYIONIEro Ilo-
cTa”HoBJICHUIO [2]. TIpu 3TOM B pasaene, COASp X alleM OIHMCAHHUE
00BEKTa ¥ aHAJIU3 €TI0 MOXKAPHOH ONACHOCTH, YKA3hIBACTCS OCHOBA-
HUE 1A MIPOBEACHUSA pacyera pucka. B ciayyae eCny OCHOBAHMEM
ABJIICTCS HECOOIIIOACHUE TPEOOBAHWM HOPMATHUBHBIX JI0KYMEHTOB,
NPUBOAATCS (POPMYJIMPOBKU AaHHBIX TpeOoBaHui. IIpu oTcyTcTBHU
HOPMATMBHBIX TpeOOBaHUH YKa3bIBACTCs, YTO HOPMATUBHBIEC TPEOO-
BaHUs U1 O0BEKTA OTCYTCTBYIOT.
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Tabrnuya 1

3HaYeHHs NMOKa3aTeJieH NOKAPHOH OMACHOCTH THIIOBOU IOPIOYE HATPY3KH B IIOMEIICHHUAX

— TTsiMo06pa- Y nenbHas Tuneinas Vienn- | BblaeeHNe TOKCHYHBIX [IPOAYK-
TGH:’;ET& 3YHOLIas MaccoBad CKOpPOCTD HBIU TOB FOPEHUS, KI/KT
Matepnan CrODAHUS Cocon- CKOPOCTH pacnpocTpa- | pacxon
ME e | HOCTE, BHITOPAHHUSA, | HEHHMS IUIA- | KMCIOPO-
Ho-m*/kr kr/(M°-C) MEHH, M/C | Ja, KI/KT CO; €O HCI
HIIBIE HOMEUICHILA TOC- | )3 ¢ 270 00145 | 00045 | 1,03 | 0203 | 00022 | 0014
THHHULL, OOLUEKHUTHH U T. [I. | i l
g’;"zﬂﬁaﬂﬂ* 36l pECTOpatia l 13,8 ] 82 0,0145 0,0045 | 1,437 | 1,285 | 0,0022 | 0,006
3all TeaTpa, KHHOTEATPa, 138 270 0,0145 0,0055 1,03 0,203 | 0,0022 | 0,014
Kiy0a, LHpKa U T. [I.
I'apaepoOsr 16,7 61 0,009 0,007 2,56 l 0,88 J 0,063 -
XpaHAIHILE OHOTHOTEK, | ) o 49,5 0,011 0,006 | 1,154 | 1,1087 | 0,0974 | 0
dPXHBHI —
My3eH, BHICTABKH 13,8 270 00145 [ 00055 | 1,03 [ 0203 | 0,0022 | 0014
{lozcobuIe 1 ObrTOBHE 14 53 0,0129 | 00042 | 1,161 | 0,642 | 0,0317 0
IOMCIICHHS 1 | .
A TMUHHCTPATHUBHBIE I10- | |
.

MEICHAA, YACOHbIE kiac- | , 47,7 0,0137 0,0045 | 1369 | 1478 | 003 | 0,0058
eI koI, BY30B, xabu-
HETHI MOJIUKJIHHUK ]




Oxornuanue maoébn 1

Husmas JIp1M006pa- Y nensHad JIuneitnas | Yaens- | BbiieneHue TOKCHYHBIX IPOIYK-
IVIOIAA MaccoBas CKOPOCTE HEBIH TOB FOPEHHUS, KI/KT
Marepnan ;Z;EE; CI10c00- CKOPOCTb | pacnpocrpa- | pacxof —
M ,UJK/KF, HOCTB, BEITOPAHHA, | HEHMA [HIa- | KNCIIOPO-
Ho-m¥/kr Kr/(M°c) MEHH, M/C | Jia, Kr/Kr CO, CO HCI
MarasuHbl [ 15,8 270 10,015 0,0055 1,25 | 0,85 0,043 0,023
3ai1 BOK3aJa 13,8 270 0,0145 0,0055 1.03 0,203 0,0022 0,014
CTOTHKH JICTKOBRIX 3BTO- | 4 4 487 0,023 0,0068 | 2,64 13 | 0097 | 0011
MoOuIEH ) _ | |
CTOAHKH JErKOBEIX aBTO-
MOOHJIEH C IBYXYPOBHE- 31,7 487 0,023 0,0136 264 | 1.3 0,097 0,011
BLIM XPAHEHHEM | |
CTauoHbI 26,4 | 78 0,014 0,004 2,09 1,8 0,127 -
Criopt3aiisl 16,7 61 0.014 0.0045 2,56 0,88 0,063 -




2.2. OnpeaesieHne 4YacTOThI pean3alun
MOKAPOONACHBIX CUTYalMi

YHacrora peanuszanuu 0)XapOOIaCHBIX CUTYALUM OIIPE/e-
JISIETCSA 4aCTOTOM BO3HUKHOBEHMS I0XKapa B 3JaHHMM B TCUYCHHE

roga. Ilopsaok omnpeneseHuss 4acTOThl BOSHUKHOBEHUS MOXKapa
B 3JIaHUU NpuBeAcH B pasa. Il MeTtoguku.

2.3. IlocTpoenue nmoJjier ONACHLIX (pAaKTOPOB MOKAPA
IJIS1 PA3JIMYHBIX CHEHAPHUEB €ro pa3BHTHS

2.3.1. B cootBercTBUM ¢ ipui. Ne 6 x 11. 12 MeToauku npu
[IOCTPOCHUHU I10JIeM ONACHBIX (PAKTOPOB NOXKApaA AJIS PA3AUYHBIX
CLEHAPHUEB €r0 Pa3BUTHs YUUTHIBAKOTCA NPEACIBHO JOIYCTUMBIC

3HAYECHUA 10 KAKIOMY M3 ONACHBIX (PAKTOPOB I10XKAPaA, KOTOPHIS
COCTaBJISIOT:

10 MOBBILICHHOU TeMneparype — 70 °C;

[0 TEILIOBOMY MOTOKY — 1400 Br/m*;

110 norepe BuaumMocty — 20 M (71 ciyuasi, korga oba ro-
PU3OHTAIBHBIX JUHEHUHBIX pa3sMepa NMOMEHICHU MeHbIIe 20 M,
OPEACIbHO JONYCTMMOE pPacCTOSHHE IO INOTEPE BHIAMMOCTH
CleyeT IPUHUMATh PaBHLIM HauOONBUIEMY TOPHU3OHTAIBHOMY
JTUHEUHOMY Pa3sMEPY);

110 IIOHM)KEHHOMY COAEpXKaHMI0 Kucnopona — 0,226 Kkr/m-;

10 KaXXKAOMY U3 TOKCHYHBIX I'a3000pa3HbIX IPOAYKTOB rope-
aust: CO; — 0,11 kr/m’; CO - 1,16-107  xr/m’; HCL - 23-107° s/,

Kpurryeckoe BpemMs IO KaXXJAOMY M3 ONACHBIX (PAKTOPOB
noXkapa OIpEAeIsIeTCA KaK BpeMsl JOCTYDKCHHUSA 3TUM (PaKToOpoM
IPEACIBHO AONYCTUMOIO 3HAUCHUA HA IMYTAX dBAKYallMM Ha BbI-
core 1,7 M OT 11o7a.

2.3.2. BBUly TOr0 4YTO IPOBEIEHUE PACUYETOB IO PACIIPO-
CTPAHEHUIO OIIACHBIX (DAaKTOPOB IOXKapa IJIsI BCEX BO3ZMOXKHBIX

CLIEHAPUEB PA3BUTHSA IOXKApaA SBIACTCA NPAKTUIECCKU HEBBIIIOJI-
HUMOH 3aJ1ayey, B paMkax MeTOOUKM pacyeT MOXapHOro pucka
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POU3BOAMTCS II0 OJHOMY MIM HECKOJBKUM CHEHApWIM, IIpH
KOTOPBIX OXUJAKTCS HAUXYAILIME IOCIEACTBUS IJIST HaXOd-
[MXCs B 3J4aHUU J11oaeu. BrIOOp naHHBIX CLiECHAPUEB OCYILECTB-
JIAETCS SKCIEPTHLIM IIyTEM.

Cyenapuu nooxcapa MPEACTaBIsACT COOOM BAPUAHT PA3BHU-
TUA IOXKapa C YYETOM HPHHATOTO MECTA BOZHUKHOBEHUSA U Xa-
pakTepa ero pa3sutus. CLieHapuil noxapa OIPEaesseTCs Ha OC-
HOBE JIaHHBIX 00 00BLEMHO-IUIAHMPOBOYHBIX PEIICHHUSX, pa3Me-
IUCHUY TOPIOYEH HArpy3kKd U moneu Ha oObekre. Ilpu pacuere
paccMaTpUBAIOTCs CLUEHAPHUHM T10XKapa, IpPU KOTOPBIX peanu3y-
I0TCs HauXyAUIMe YCIOBHUsA i odecreyeHUsT O€30MaCHOCTH
M0ieU. B KauecTBe CLECHAPUEB ¢ HAUXYJIIIUMH YCIOBHAMM I10-
Xapa cineayeT paccMaTpuBaTh CLEHApPUM, XapaKTepU3yeMbie
Hau0oJiee 3aTPYAHCHHBIMU YCIOBWAMM 3BaKyalluh JIIOACH H
(umu) HamOoOJee BBICOKOM AuHaAMUKOM Hapactanus ODII, a
MMEHHO MOXKaPHI:

- B [IOMEIUEHHUsIX, PACCYHATAHHBIX HA €IMHOBPEMECHHOC
npucyTcTue 50 u 00jee 4YenoBeK;

- B CUCTéMax MOMEUICHHH, B KOTOPBIX HU3-3a pacipocTpa-
HeHust ODIT Bo3MOXXHO ObicTpoe OJNIOKMPOBAHUE ITYTEH 3BAKya-
1IUY (KOpHUAOPOB, 9BAKYallMOHHBLIX BBIXOJIOB M T. A.). [Ipu aTOoM
o4ar no)kKapa BbIOUPAECTCA B ITOMEIICHUY MaJIoro o0bemMa BOJIU-
31 OT OJJHOT'0 U3 3BAKYyallMOHHBIX BBIXOJIOB, JU00O B IOMENIECHUHU
c OOJBHIMM KOJNHMYECTBOM TIOpHOYEH HArpy3KH, XapaKTepH3yIo-
IEHCS BBICOKOU CKOPOCTBK) PACHPOCTPAHEHUS ILIAMEHMU;

- B [IOMENIEHUAX U CUCTEMAX TTOMEIICHUN ATPUYMHOI'O THIIA,

- B CUCTEMAX IMOMEINEHUM, B KOTOPBIX U3-34 HEAOCTATOYHOHU
IPOILYCKHOU CIIOCOOHOCTHM IIyTEH 3BaKyalli BO3MOXXHO BO3HMK-
HOBEHHUE NPOIOJDKHATEIILHEIX CKOIUICHUH JIFOJICKHAX [1I0TOKOB.

B ciayuasx, Korma NepeyMciICHHBIC THIBI CIICHAPHUEB HE
OTPaXKaroT BCEX O0COOEHHOCTEN 00BEKTA, BO3MOXKHO PACCMOTpE-
HUE UHBIX CLICHAPHUEB IOXKAapa.
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CueHapuy no)kapa, HE peaJu3yeMble IPH HOPMAJILHOM
PEXMME 3KCIIyaTanud 00bEeKTa (TEPaKThl, IIOJKOTH, XPAHCHHUE
TOPOYEN HArpy3KH, HE NPEAYCMOTPECHHOHN HA3HAYCHUEM O0BbEK-
Ta U T. J1.), HE PacCCMaTPUBAKOTCSI.

2.3.3. JIna xaxaoro CieHapus, B COOTBETCTBUM C pa3j. Il
npuioxeHua Ne 6 x . 12 Meroguxu, popMynupyercs MaTeMa-
TUYECKass MOAEIb U MOACIMPYETCA AUHAMHUKA PA3BUTHUA IOXKa-
pa. llpu 3TOM pesysbraTamMmu MOAECIUPOBAHUA OYAYT SIBISITHCA:

- IPM MCIIOJIb30BAHUHM AHAJIUTUYCCKHUX COOTHONICHHMH IJIA
ONPEACIICHUA KPUTUUECKON MPOAOJIKHUTEILHOCTH MOXapa —
3HAYCHUE BPEMECHH OJIOKMPOBAHUS IIyTEH 3BaKyallUu;

- TIPYU UCIIOJIB30BAHUU MHTETPAIIBLHBIX U 30HHBIX MOJIEIECH —
rpapyKy 3aBUCHMOCTH OITACHBIX (PAKTOPOB I10Kapa OT BPEMEHHU;

- [IPU MCII0JIb30BAHUH MOJIEBLIX MOJEIEH — M0JIS1 ONACHbIX
¢$haKTOPOB IOXKapa.

Bo Bcex cinyyasix, 3a MCK/IIOYCHUEM pacyeTa 110 aHaJIHMTH-
YECKHUM COOTHOULICHHUSM JJIS1 ONPEACTCHUSA KPUTHYECKOHU IIPO-
NOJDKUTEIBHOCTH MOXapa, PEe3yiabTaTbl AOKHBI OBITH HPEH-
CTaBJICHBI B rpaduueckon Ghopme.

2.3.4. Ha ocCHOBE NPOBEOCHHBLIX PACUETOB OIPEACISIOTCS
BpeMEHa OJIOKUpOBaHMS ITyTEH dBaKyallid BOJIM3K 3BaKyallMOHHBIX
BBIXO/I0B, a ITIPH HEOOXOAUMOCTH U B APYTUX KOHTPOJIBHBIX TOUKAX.

2.4, OueHka nocJeacTBU BO3eHCTBUSA
ONaCHBIX (PAKTOPOB IOKapa HA J10AeH
JJI Pa3JIHYHBIX CLIEHAPHEB €I0 Pa3BUTHS

2.4.1. [Ing kaxxa0ro cueHapus CTPOUTCS pacueTHas CXema
IBAKyalluu, QOpMYIUPYETCA MaTeMaTHYECKass MOAECIL U MOJe-
JIAPYETCS 3BaAKyallys JJXOACH U3 3[1aHYs IIPH OXKape.

2.4.2. B coorBercTBUU ¢ nipuil. Ne 2—5 Meroauku onpeae-
JIICTCS] paCuEeTHOE BPEMd 3BaKyalluy JIIOAEH f,. I1lpu atoM Puk-
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CUPYIOTCS TAXXKE BPEMEHA JIBYIKEHUS JII0JIEUM OT MECT IEPBOHA-
JaJIbHOI'O PasMEILEHUA 10 9BAKYAlMOHHBIX BBIXOJOB U JAPYIruUX
KOHTPOJIBHBIX TOYEK, & TAKXKE HAJIUYUE U IJIUTECIBHOCTH CKOII-
JICHUM JIIOJASH Ha NyTsX dBaKyanuu. llpeanouyrurensHo, ¢ TOYKU
3pEHUSA BO3MOXHOCTU KOHTPOJIS IPABUIBHOCTU PACUETOB, IH-
HAMHMKY JBMOKCHUS JIFOACU OTOOPA3UTh Ha rpaduKax.

2.4.3. Ha ocHoBe uHOpMally, IIOJTY4YCHHOW IIPU MOJE-
JINPOBAHUM PA3BUTUS II0Kapa M dBaKyallMH JIIOACH, OIIpeles-
€TCSI BEPOSTHOCTh 3BAKYALMHM JIIOJCH LIPHU IOXapE.

2.4.4. B coorBeTcTBHH ¢ pasa. Il Meroauku onpenensercs
pacyeTHas BEJIMYMHA UHAUBUNYAJIBLHOIO MTOXKAPHOT O PUCKA.

2.5. lHopsipox pa3padoTKyM J0NMOJTHUTEIbHbIX
MPOTUBOIOKAPHLIX MEPONIPUATHH IIPH oNpeae/IeHUH
PACYEeTHOM BEeJIMYHUHBI MHAUBHIYAJIBHOI'0 IOXKAPHOI0 PHCKA

B coorBercTBUM ¢ n. 21 MeToauku, B Cllydyae €Cid pac-
YeTHasl BEJIMUYMHA MHAUBUAYAJIBHOI'O IT0XKAPHOr0 PUCKA NPEBbI-
I1a€T HOPMATHMBHOE 3HAUYECHUE, B 3JAHUM CIEAYET NPEAYCMOT-
pPETh AONOJHUTEIBHBIE NPOTHUBOIOXKAPHBIE MEPOIPHUATHUS, Ha-
IIPABJICHHBIC HA CHUKEHUE BEIIMUYMHBI [OXXAPHOI'O PUCKA.

2.6. OnpeaejieHue pacCYeTHLIX BEJIHYHH
HHIUBHAYAJIBHOIO MOXKAPHOI0 PUCKA

CornacHo MeToauke MHAUBUAYAIBHBIA TMOXKAPHBIM PUCK
OTBEYaeT TpeOyeMoMy, €Clu

H
QB S QB 5 (1)
rae (J, — HOpMaTUBHOE 3HAYECHHE MHIUBUIYAIBLHOIO IT0XKAPHOTO
6 -
pucka, O, = 107 rog ; Qs — pacueTHas BeJIMYMHA UHIUBHIY-

AJIbHOI'O ITOZKapHOI'O PUCKA.
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PacueTHas BelMYHMHA MHAMBUAYAJIBHOIO II0XKAPHOTO
pucka (Jy; Ang I-ro CIEHApus moXapa pacCUYUMTBIBACTCA IIO

dbopmyiie
Op: = Om(1 - Kan)P mpi (1-P )1 — Kia), (2)

rae (O — 4acToTa BOBHUMKHOBEHMS MOXAapa B 3JaHMM B TCUCHUE
roja, ONPEACISCTCA HAa OCHOBAHMM CTATUCTUYECCKUX [JAHHBIX,
npuBeACHBBIX B npuji. Ne 1 Meroauku. IIpu oTCyTCTBHH CTaTH-

CTHYECKOM HH(pOpMAIIMUA JONYCKAETCSa NIPUHUMATL O = 4 - 10~
IJ1S. KaXA0T0 30aHUS;

Kam — KO3((OHUUMEHT, YYUTHIBAIOIIMKA COOTBETCTBHE yCTa-
HOBOK aBTOMAaTHUYECKOro noxaporyumenus (zaiaee — AVII) tpe-
OOBaHMSIM HOPMATHMBHBIX JOKYMEHTOB MO MNOXKApPHOH Oe30macHo-
cTy. 3HaycHuE napamerpa Ky, NpUHUMAETCS paBHbIM K,y = 0,9,
€CJIM BBIIOJHAETCA XOTS Obl OJHO M3 CIEAYIONHX YCIOBUM:

e 37aHUE 000pyaoBaHO cucteMod AVII, COOTBETCTIBYIO-
e TpeOOBAHUAM HOPMATUBHBIX JOKYMECHTOB IIO IIOXKAPHOM
0e300acHOCTH;

e 000pynoBaHue 3aaHusa cucremon AVYII He Tpebyercs
B COOTBETCTBUM C TPCOOBAHUSIMY HOPMATUBHBIX JOKYMEHTOB IO
OKapHOU 0€30MacHOCTH.

B ocTtanpHBIX Cay4dasiX Ky OPUHAMACTCSA PABHBIM HYJIIO;

Prpi — BEPOATHOCTH MPHUCYTCTBUSA JIOACH B 3JaHUH, OIpeE-
aensieMast U3 COOTHOWEHUS Prp; = tyynkn i /24, TOE tgpyuxn i — BPEMS
HaXO0XKJICHHS JIFOAEH B 34aHUM (BpeMs (PYHKUHOHUPOBAHUS 00b-
€KTa) B 4acax;

P,; — BEpOATHOCTD 3BaKyalllu JII0/IEN;

K5 — XKO9(PPHUIMEHT, YYUTHIBAIOMINH COOTBETCTBUE CHC-
TEMBbI IIPOTUBONOXKAPHON 32IUMTHI, HAIPABJICHHOU Ha obecrede-
Hue 6e30MacHOM dBaKyalluy JIIOJCH IpU Ioxape, TpeOOBaAHUIM
HOPMATUBHBIX IOKYMEHTOB I10 IIOXAapHON 0€30I1aCHOCTH.
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BeposAsTHOCTB 3BaKyaluu P, pacCUUTHIBAIOT 110 POPMYIIE:

" 0,8t —
0,999— :”- i, ecu #, < 0,86, <t +tp Ul < 6 MUH,
P, =10,999, ecmu £+t < 0,86 ¥t < 6 MU, (3)

0,000, ecmu 7, >0,8f; WM £y > 6 MuH,

y
I71€ f, — pac4eTHOE BpeMs IBaKyalUUH JIFOJIEH, MUH; fy, — BpEMs
Hayajla 3BaKyaluu (MHTEPBAJ BPEMEHM OT BO3HUKHOBEHUS I10-
Kapa /10 Ha4yajia 3BaKyaluH JII0JIEH ), MHH; g7 — BpeMS OT Hadaja
noxapa A0 OJJOKMPOBaHMSA dBAKYalMOHHBIX IIYTEH B Pe3yjbTaTe
pacnpoctpadneHuss Ha HUX O®DII, nmeromux npeacnbHO 01Ty C-
TUMBbIC IJIA JIOACH 3HAYEHUA (BpeMs OJJOKUPOBAHHUS IIYTECH DBa-
KyallM), MMH; I — BpEMs CYNIECTBOBAHUS CKOILICHUM JIIOJICH
Ha y4acTKax IIyTH (IJIOTHOCTH JIXOJICKOrO IIOTOKA Ha IIYTIX JBa-
Kyaluy npeBbimaeT 3HaucHue 0,5).

PacyeTHOE Bpems 3BaKyauuu JIIOAEH f, U3 NOMELUCHUN U
3JaHUHU OMPEACIICTCS HAa OCHOBE MOJICIMPOBAHUS JIBUXKCHUS
JII0JIEV 10 BBIXOJA HAPYKY OOHHUM U3 CICAYIOIIMX CIIOCOOOB:

e 10 VYIIPOUIEHHON AHAJIUTUYCCKOM MOJCHIM IBUKECHUSA
JIKOACKOI'O MIOTOKA, MPUBEACHHOH B nIpuil. Ne 2 Kk MeTtoauke;

e 110 MareMaTUYCCKOWM MOJEIM MHIWBHAYAaJbHO-IIOTOY-
HOI'O ABWKCHUA JIXOJAEU U3 3[aHMs, OPUBEJICHHOM B IIpuil. Ne 3
K MeToauke;

e [0 MMHUTALUOHHO-CTOXACTUYECKOU MOIEIH IBHXCHUS
JNIOACKUX IIOTOKOB, MpuBeAeHHOMN B npuil. Ne 4 kK MeToauke.

Cnoco0b onpeaescHus pacyeTHOr0 BPEMEHH 3BAKyallU BhI-
OUpaeTcss C y4eTroM CHeUM(pHYECKHMX OCO0€HHOCTEH OOBEMHO-
TUJAHUPOBOYHBIX PEUICHUU 3JaHMs, a TaKKe OCOOCHHOCTEH KOH-
TUHT'€HTA (€r0 OJAHOPOJHOCTH) JIHOAEH, HAXOISAIIUXCS B HEM.
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Ilpn onpeneneHuu pacyeTHOrO0 BPEMEHU IBAKYAIlUU YUH-
THIBAKOTCS JAHHbBIC, IIPUBCACHHbIC B npwil. Ne 5 Kk Meroauke,
B YACTHOCTHM HPHUHLMIIBI COCTABJICHHUS PACUCTHOU CXEMbI IBa-
KyallMd JIOJEHU, [apaMeTpbl IBWXKCHMUA JIIOACH Pa3JIMYHbIX
rpynn MOOMJIBHOCTH, @ TAKXXE 3HAUCHMA ILIONAAEH IOPH30OH-
TaJbHBIX NPOCKIUU PA3IMYHBIX KOHTUHTCHTOB JIIOICH.

BpeMs Hauana 3BaKyauuH fy, ONPEAEIACTCA B COOTBETCT-
BUM C II. 1 mpuii. Ne 5 k MeToauke.

Bpems OnokupoBaHUs ITyTEH 3BAKyallMM f5, BHIUHCIISICTCS
nyTeM pacuera BpeMeHU aoctwkeHuss ODII npeaensHo aomyc-
TUMBIX 3HAYECHUMW HA 3BAKYAIlHOHHBIX MNYTIX B Pa3jIMUHbIC MO-
MEHTHI BpeMeHH. [1opsaaok npoBeacHus pacyera 1 MareMaTuue-
CKHE MOJENH 1A ONPEACIECHHUS BPEMECHH OJIOKMPOBAHHUSA IIyTEU
3BaKyallMM OIIaCHBIMU (paKTOpaMu Moxkapa mpuBeacHbI B rmpui. Ne 6
K MeToauke.

Koaddulumesr, y4uThIBaIOIIMA COOTBETCTBHE CHCTEMBI
IIPOTUBONIOKAPHON 3alllMThl, HAIpPaBJCHHOM Ha OOe€cCIedeHHe
Oe30macHOM OJBaKyalldu JIIOAEM IIpH IHoXape, TpeOOBaHUAM
HOPMATHUBHBIX JOKYMEHTOB MO HOXapHOU 0€30macHOCTH, Ki .,
PacCCUUTHIBACTCA IO QopmyIie

Kns; = 1=(1-KoeuKcoys )1 — Kosu K3 ), (4)

rne Kosy — KOO(DODUILMECHT, YUUTHIBAIOIIHMKA COOTBETCTBUE CHCTE-
Mbl IIOXXKAPHOU CHUTHAIW3aLMU TpeOOBaHHUAM HOPMATHUBHEIX JO-
KYMEHTOB 110 ITOKapHOU 0e30macHOCTH; Kcoyn — KO3 PUITHEHT,
YUHTBIBAIOIUMUA COOTBETCTBUE CUCTEMBI OMOBEIUCHHUS JIHOACH O
MOXKAPE W yOPaBJCHUS dBaKyalieW JIOAeH TpeOOBaHUAM HOP-
MATHBHBIX NOKYMEHTOB II0 ITOKapHOM Oe3omacHocTu; Kz —
KO3 UUUEHT, YUYUTHIBAIOUIUN COOTBETCTBUE CHCTEMBI IIPOTH-
BOJILIMHOM 3alIUThl TPCOOBAHMAM HOPMATUBHBIX JOKYMEHTOR
110 IMOXKAPHOM 0€30MaCHOCTH.

Ilopsimok oneHKu nmapaMeTpoB Kosn, Kcoys U K3 npuBe-
neH B pasa. IV Meroauxu.
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3. TUIIOBbLIE IITPUMEPDI PACYHETOB BEJIMYHUH
IHOKAPHOI'O PUCKA

3.1. Ilpumep pacuera 151 3JaHMA KJjiacca
(PYHKIHMOHAJBLHOH MOKApHOU onmacHoCcTH P1.2

3.1.1. Avayin3 [oKapHOH OMACHOCTH 00beKTA

PaccmarpuBaeMoe 31aH1e PaCcoIoKeHO MO aapecy: I. Mock-
Ba, yi. [loxxapHopuckosas, nom 708, mpeaHa3HAYEHO 11711 BPEMECH-
HOT'O ITPOKMBAHUS OOIICH YMCIIEHHOCTRIO A0 160 uenoBek.

3nanue 1l creneny OrBECTOMKOCTH — UMEET JIBa HAJI3EM-
HBIX 3TAXA.

MakcuManpHbIe pa3Mepsl 371aHus B I1aHe: 48,84 x 12,9 m.

Ha 1-M staxe pacnonararorcs roCTHHUYHBLIE HOMEpA, ca-
HY3JIbl, AYLIEBhIC, AAMUHUCTPATUBHO-OBITOBBIE IOMEIICHU.

Ha 2-M 3Taxe pacmoiararoTcs roCTUHHYHBIC HOMEpPA, Ca-
HYy3JIbl, JYLIEBHIC.

31aHUE KOPUJOPHOIO THUMA C ABYMS HE3aAbIMIISACMbIMHU JIE-
CTHUYHBIMH KJIETKaMH, PacIiOJIOKECHHBIMM B TOPIIaX KOPUIOpa.

C nepBOro 3raxka IPEeayCMOTPEHO JBa 3BAKyallMOHHBIX
BBIXOJA, BEAYIUUX HEIIOCPEACTBEHHO HAPYXKY.

COo BTOpPOrO 3Taka NPEaAyCMOTPEHO JiBa 3BAKYAIIMOHHBIX
BBIX0JA B JICCTHUYHBIC KICTKM.

Ha 00beKTe npeaycMaTpuBalOTCS CIACAYIOIUE CHUCTEMBI
IPOTUBOIIOXKAPHOU 3ALIUTHI:

e CUCTEMa aAPECHOI0 OOHAPYKEHUS 110XKaApA,;

¢ CHCTEMA OINOBELIEHUS H YIIPABJICHUS IBAKyalMey 3-ro TUIIa;

e CHUCTEMA MPOTUBOABIMHON BEHTHIISLIUM;

e CUCTEMA ABTOMATHYECKOIO IOKAPOTYILUCHMSI.

C 1enpr0 npenoTBpalleHUs] paclupOCTPAHEHUS OIIACHBIX
(GaKTOPOB IIOXKapa MEXAY I3TaXkaMH IIPEIyCMaTpHUBACTCS YCT-

POMCTBO NPOTUBONOXXAPHBIX ABEPEH C IPELECIOM OTHECTOMKO-
ctu El 30.
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Jlns obecniedeHnss O€30MacCHOU 3BaKyalldM IIPOEKTOM IIpe-
OyCMAaTPUBAIOTCS HE3aAbIMIBICMBIC JIECTHUYHbBIC KICTKU THIa H2.

Bce neperopoaku 3ganus — IpOTUBONOXKAPHbIE 1-ro THUMA.

JJ1s OTAENKM NyTEH 3BAaKyallMi UCIOJIb3YIOTCA TOJILKO HE-
TOPIOYNE MAaTEPHAJIbI.

['oproyass Harpy3ka B 3JaHUU COOTBETCTBYET (PYHKIIHO-
HAJIbHOMY HAa3HAYECHUIO IIOMEIIICHUM.

Koju4decTBO I10/ieH B 3/1aHUH HE npeBhimact 160 yenoBek
(82 yenoBeka Ha BTOPOM 3Taxe, 78 YEJIOBEK Ha IIEPBOM DTAXKeE).

K 31aHuio npegyCMOTpEeHBl IPOoe3/bl, 00ECIIEUHBAIOIIHE
IIOABE3]] IIOXKAPHON TEXHHUKH M NOABEM IIEPCOHANIA ITOXKAPHBIX
IIOAPA3ACIICHUN U MOXAPHO-TEXHUUECKOIO BOOPYKEHUS HA ITAXKHU
1 Ha KPOBIIO 3[laHUs, a TAKXE JOCTYIl K UCTOYHUKAM IPOTUBO-
MOKaPHOI0 BOLOCHAOXKEHUS.

Ha oxHax 31aHus HE IpeayCMOTPEHA YCTAHOBKA PEHICTOK.

[Ipn sxcrulyaTanmy JaHHOTO 3JaHUS OPEAYyCMOTPEHBL J0-
IIOJIHUTEILHBIE ITPOTUBOIIOXKAPHBIE MEPOIPHUITHS, B TOM YHCIIE
3a0peT KYPECHUA, PAaCIMTHSA COUPTHBIX HAMMTKOB, HAXOXJICHUA
B 3JaHUH JIFOJEHU B COCTOSIHUHN aAJIKOTOJILHOTI'O OIIbSIHCHUS.

BBeneH 3anper Ha JKCIUIyaTaldio 3JIEKTPOHAIPEBATEIIb-
HBIX TIPUOOPOB, HE UMEIOIIUX YCTPOUCTB TEIIJIOBOM 3aIIMThI.

Opra’Hd3oBaH KpPyIJIOCYTOYHbIM MOHHUTOPUHI OPOTUBOIO-
YKApPHOT'O COCTOSIHUA 3JaHUM M TCPPUTOPUM OOBEKTA IOCPECT-
BOM JEXXYPCTBa/MaTPyJIHPOBaHUs COTPYAHHUKAMU CITYKOBI 0€30-
[IACHOCTH C MIPYMMEHECHUEM CHCTEM BUACOHAOIIOACHHUS 00BEKTA.

HeoOxonuMmocTs npoBeaeHUs pacyeTa moKapHOro PHCKa
o0ycnoBieHa HecOOMI0AeHMEeM CIEAYIOIUX TpeOOBaHUN HOP-
MATHBHBIX JOKYMEHTOB 110 II0KapHOU O€30MaCHOCTH:

1) mmpuHa JIECTHUYHBIX MApPIIEW 3BAKYAllMOHHBIX JIECT-
HUYHBIX KJICTOK, & TAKXKC HIMPHMHA JCCTHUYHBIX THIOIANOK CO-
craBisieT 1,1 m (. 5.3.5 CII 1.13130.2009);

2) IIMPHHA 3BAKyallMOHHBIX BBIXOJOB B JICCTHHYHBIC KJIETKH
coctapysieT 0,8 M (1. 5.3.5 CII 1.13130.2009).
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3.1.2. OnpenesieHue 4acToThl peaju3aluu
HOKAPOONACHBIX CUTYAIUH

CornmacHo nmpuii. Ne 1 x . 8 MeToauku ajisi paccMaTpu-
BAEMOI'0 3/IaHMS FOCTUHUIIBI YaCTOTA BO3HMKHOBECHMS I10XKapa
B TEUYECHME roga cocTtaBisgeT 2,81 - 107

3.1.3. IKkcnepTHLIN BLIOOP ClIeHAPHEB M0XKaApa

CornacHo 1. 17 Meroauku chopMynupyeM CUEHApUH
passuTHia noxapa. Ha puc. 1 u 2 npeacraBieHsl niaaHbl 3Taxeu
paccMaTpUBaAEMOrO 3JaHUA.

1 it
i |

-‘| --- ----—H-H-- R . | [ L

5 o6 o o ®© ©® O © 0 e o
Puc. 1. IInan nepeozo smasica 30anus.

Bl u B2 — pacnonoxcenue 38axyaytiOHHbIX 8bIX0008;
" _ ouaz noowapa; mmm — 2panuya pacuemHou obaracmu

i ' 'r
P i
SESE EEEs

--’:--'ﬁ -{---/;--/L--ﬂ---/k@

A

®» @ @ @ ® ® @ ® © i ® 12 & @

Puc. 2. Iinan emopozco smadca 30aHus.:
B1 u B2 — pacnonosicenue 38akyayuoOHHbIX 8b1X0008;

B ouaz noxcapa, mmw — 2panuya pacuemnoti obnacmu
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Onucanue cuenapues pazeumus noxcapa

PacyeTHas o0nacTh Ha PUCYHKAaX OOBEACHA IMyHKTHPHOM
nuauer. PraaxKkoM Ha PUCYHKAX OTMEYCHBI MECTa HAXOXACHHUS
[EPBUYHOIO oOdyara Ioxapa. MecCcTo BO3ZHHMKHOBEHHS MOXKapa
CIIOCOOCTBYET OBICTPOMY PACHPOCTPAHEHUK) OIIACHBIX (DAKTO-
POB II0OKapa B pacCMATPUBAEMOM PACUETHON 00JIaCTH.

Bri60op pacueTHON 00JaCTH CBSI3aH C YMEHBIIEHUEM pPac-
CMAaTPUBAEMOro 00bEMa M Kak CJICACTBUE OOJiee XXECTKHMM ClIE-
HapUeEM Pa3BUTHS MOXKapa.

Cuenapuu No 1

[loxap BO3HHUKAET B IOMEILUEHHUUA TOCTUHUYHOIO HOMEDA,
PacmtoIOXKEHHOM Ha IEPBOM 3Taxe B ocsax A-b/2-3, Ha ypoBHe
noja (puc. 1). MecropacnojioxXeHyde o4ara moxkapa cCrocoOcT-
ByeT ObicTpoMy pacnpocrpasenuro ODII ¢ nmocaenyromum 0J10-
KHPOBAHUEM 3BaKyal[MOHHbBIX BBIXO/I0B.

IIpu npoBeIeHHUHU paCyETOB PACCMATPHUBAIIOCH TIOMEIIECHHUE
ouara noxapa u xopunop B ocsax b-B/1-15. Bce nsepu, 3a uc-
KJIFOYCHUEM TIOMEIICHUS o4yara Ioxapa, CY4dTaIuCh 3aKPbIThIMH.

OT HepBUYHOrO OdYara Iuiams pacIpoCTPaAHSETCS IO TKAHIM,
MeO€E I U OBITOBBIM U3IEIIHAM.

Cuenapuii No 2

Iloxap BO3HMKAET B IOMEUICHUU T'OCTUHUYHOIO HOMEDPA,
pPacmoi0KEeHHOM Ha BTOPOM 3Taxke B ocsix A-b/1-2, Ha ypoBHe
nona (puc. 2). MecropaconoxkeHue ovyara Imnoxkapa crnoco0cT-
ByeT ObICTpOMY pacupocTpaneHuo OPII ¢ nocnenyrommm 0110-
KHPOBAHUEM 3BAKyallMOHHBIX BBIXOJIOB.

IIpu nipoBeaeHUH PACUETOB PACCMATPHUBAIIOCH TOMEILICHUE
oyara mnoxkapa um xopunop B ocsax b-B/1-135. Bce asepu, 3a uc-
KJIFOYECHHEM MMOMEIICHHUS O4Yara 1oxapa, C4MTalaIuCh 3aKPhIThIMH.

OT nepBHYHOrO ovara Iulams pacIpOCTPAHACTCS II0 TKAHSIM,
MeOeIn 1 OBITOBBIM HU3HACIIHSM.
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3.1.4. Buid0op MeToqa MareMaTru4ecKoro
MOJEJIMPOBAHHS 10KApPAa

CornacHo npui. Ne 6 Meroguku copmynupyem MareMa-
THYECKYI MOJICIIb Pa3BUTHS IOXKapa.

JI1s1 onycaHusl TEPMOrazoAMHAMMYECKUX IapaMeTpPOB IMOXKa-
pa MPUMEHSIOTCS TPU OCHOBHBIX I'PYIIIBLl JICTEPMUHUCTAYECKUX
MOJEJIeH: MHTErpaIbHbIC, 30HHBIE (30HAJILHBIC) U IOJICBLIC.

JIaHHBIE MOZICIA UMEIOT CIICAYIOIIHME 001aCTH IIPUMEHEHMS

UHMeZPaNbHblU MEMOO:

U1 30aHUH, COAEPXKAIUMX PasBUTYIO CUCTEMY IOMEIIe-
HUH MaJIOr0 00be€Ma IPOCTOM I'eOMETPHYECCKON KOH(DUTYPALIUY;

IJ1s1 TIOMEIIEHUH, TJI€ XapaKTepHbIM pa3Mep odara noxapa
COM3MEPUM C XapPaKTEPHBIMM pa3MepaMu NOMENICHUS U pa3Me-
PBl IIOMEILEHUA COM3MEPUMBlL MEXIY COOOM (JIMHCHMHBIE pa3Me-
PHI IOMEILIEHUS OTJIMYAOTCS He 60j1ee YeM B S5 pas);

VISl [IPEABAPUTENBHBIX PACUETOB C LICJAbI) BbISBICHUS
Han0oJee OACHOrO CHEHAPUS M0XKAPa;

30HHbIU (30HANBHBIU) MEMOO:!

IIJIs1 TIOMEIIEBHUHA M CUCTEM IIOMEILICHUM IPOCTOU I'€OMET-
PUYECKOM KOH(UI'ypaALlUH, JIMHEHUHBIC pPa3MEPhbl KOTOPBIX COM3-
MEPHUMBI MEXKAY COOOH (JIMHEHHBIC pasMeEphbl IIOMEUICHUSA OTJIU-
4yarTCs HE 00jiee 4eM B S pa3), KOrJa pa3Mep ouara mnoxapa
CYLIECTBEHHO MEHBIIIE Pa3MEPOB IIOMEUICHMS;

IJ1s1 pabouuXx 30H, PACIOJOXKEHHBIX HA PAa3HBbIX YPOBHAX
B IIpe/Caax OJHOrO IMOMENICHUS (HAKJIOHHBIA 3PUTEIILHBIN 3aJl
KMHOTEATPa, aHTPCCOIN U T. 1I.);

noae8oU Memoo.

71 TIOMEILEHUH CJIOXHOW T'€OMETPUUYECKOM KOHQUIypa-
MK, & TAKXKE IOMEIICHUMU C OOJIbIIMM KOJHYECTBOM BHYTPEH-
HUX Iperpaja (AaTpuyMbl ¢ CUCTEMOU rajaeperd U IPUMBIKAIOIIHUX
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KOPHUAOPOB, MHOTOYHKIIMOHAJIbHBIE LUEHTPHI CO CIOXHOU CHC-
TEMOM BEPTUKAIBHBIX ¥ TOPU3OHTAJIBHBIX CBA3CH U T. 1.);

IS IOMEIIECHMM, B KOTOPBIX OJWMH M3 I'€OMETPHYECCKHUX
pasMepoB ropasao OoJblie (MEHBIIE) OCTABHBIX (TOHHEIIH, 3a-
KPBITHIE ABTOCTOSHKA OOJIBIION ILIOINAH U T. 1.);

IJI1 UHBIX CIIY4YaeB, KOTJa NPUMEHUMOCTh UJIM UH(pOpMa-
TUBHOCTH 30HHBIX U UHTErPAJIBHBIX MOICIIEH BLI3LIBACT COMHE-
HUE (YHUKAIBHBIE COOPYXEHHUs, PACIPOCTPAHEHHE II0XKapa IO
dacaay 3maHusA, HEOOXOAMMOCTh Y4€Ta padOThl CUCTEM IIPOTHU-
BOIIOKAPHOU 3AIlATH], CIIOCOOHBIX KaYCCTBCHHO M3MCHMUTD Kap-
TUHY I10)Kapa, U T. A.).

[lockonbKy AnviHA KOpUI0pa OTIAYAETCA OT IIMPHHbBI U BbI-
COTBHI 00JIee 4eM B S pa3, IPH MPOBEICHUH PACUCTOB OyJEeM HC-
[10JIb30BATh MOJIEBOM METO]] MATEMATHYECKOTO MOICIIUPOBAHUS.

3.1.5. Ucxoaubie JaHHBIE 1JIS1 IPOBEACHUS PACYeTOB
10 PACIPOCTPAHEHHIO ONMACHLIX (PAKTOPOB MOKaApAa

CornacHo npui. Ne 6 Meronyku npu IIpOBEACHHM pacue-
TOB PACCMATPUBAIOTCS TPU OCHOBHBIX BHA PAa3BUTUs [10XKapa:
KPYTrOBOE PACHOPOCTPAHEHHE MOXKapa IO TBEPAOU I'OPHOYEH Ha-
I'PY3KE, TMHEUHOE PACIIPOCTPAHCHUE MOXKapa 110 TBEPAOU I'OPIO-
4yer Harpy3ke, HEyCTaHOBUBILIECECS FOPEHUE TOPIOYCH KUJKOCTH.

CKOpPOCTH BBINOPAHMS I OTUX CJIYYAEeB OIPEHEIIsieTCA
bopmyiamu:

r

wyﬂﬂ:v2 t* — JUIA KPYrOBOTO PACHpOCTPaHEHMS TI0KAPa,

W =<y, 2vtb — I IMHEWHOTO pacpocTpaHeHus noxkapa,  (5)

[
Wynd” \ — — I HeyCcTaHOBHBHICTOCs ropenms 1 0K,

ler

.
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A€ Wyy — YAEIbHAsE CKOPOCTb BBLITOpAaHMs (AJIs KUIKOCTEH YC-
TAHOBUBILIASCS ), KT - ¢l oM v — CKOPOCTh pacHpOCTpaHCHUS]
[JJaME€HU, M/C; b — IIMpPHHA TOJ0Chl TOPIOYEH HArpy3Ku, M; for —
BpeMsl CTaOMIIM3ALMUA TOPEHUSA TOPIOYEN KUAKOCTH, C; [ — mII0-
@b OYara IoXxapa, M-.

Kputnueckoe BpeMs 10 KaXAOMYy M3 OIACHBLIX (DAKTOPORB
oXKapa ONPEEIsIeTCA KaK BPEMS JOCTHXKEHUSA 3TUM (DAKTOPOM
IPEACILHO JOMYCTUMOIO 3HAUCHUS HA ITyTIX DBAaKyalluM HA BBI-
cote 1,7 M oT nona.

[IpenensHO AOMYCTUMBIE 3HAUEHUS IO KaXXIAOMY M3 OIlac-

HBIX (PaKTOPOB MOXKAapa COCTABJISIOT:

10 NOBBINLIEHHOU TeMmueparype — 70 °C;

10 TEIUIOBOMY IOTOKY — 1400 Br/m”;

IO IOTEpPe BUAUMOCTH — 20 M (s ciiydas, koraa 00a ro-
PU3OHTAJILHBIX JIMHEUHBIX pa3Mepa NOMENIeHUsT MeHblie 20 M,
IPEACIbHO AONYCTUMOE PACCTOSHUE II0 HOTEPE BUAUMOCTH
CIICAYET IMPUHUMATh PABHBIM HAKMOOJBIIEMY TOPHU30OHTAIILHOMY
JTAHEMHOMY pa3Mepy);

[10 IOHMW>KEHHOMY COEPXKaHUIO Kucaopoaa — 0,226 Kr/M;

[0 KaXJOMYy M3 TOKCHYHBIX Ia3000pa3HbIX HNPOAYKTOB
ropeausa:. CO,; — 0,11 kr/m>; CO — 1,16 - 10~ xr/m’; HCI —
23 - 107° kr/™’.

llpu ucnons30BaHUM MOJECBOM MOECIU ONPEACICHUE KPH-
TUYECKOI'0 BPEMEHH HMEET CYIUECTBCHHBIE OCOOCHHOCTH, CBSI-
3aHHBIE C TEM, YTO KPUTHYECKOE 3HAUYCHHUE B PA3JIMUYHBIX TOYKAX
TIOMEILIEHAA JOCTHUIAaeTCA HE OJHOBPEMEHHO. [l moMeneHun
C COM3MEPUMBIMU T'OPU3OHTAJIIBHBIMUA Pa3MEpaMH KPUTHUUECKOE
BpEeMsA ONPEACISACTCA KAK MAaKCUMAJIbHOE U3 KPUTHYECKUX BpE-
MEH IJI1 5BAKYallMOHHBIX BBIXOJIOB M3 JAHHOI'O IOMCIICHHSA
(BpeMs OJIOKMPOBAHUS MOCIEIHETO BBIX0AA).

Onpenensiercs BpeMs OJIOKUPOBAHHA f5y:

for = nﬂn{@;, zfp, tep tl?pz, t{i‘“}. (6)
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IIpn npoBenennu pacuera ODII mcxons m3 QyHKIHO-
HAJIbHOTO Ha3HAUEHHUS [TOMEILCHUS O4Yara moxapa B COOTBETCT-
BUM ¢ TaOJ. 1 mipu pacuerax s creHapueB | M 2 HCIOIb3yeM
cleayomue GU3UKO-XUMHUUYECKHE CBOMCTBA TOPIOYEH HArpy3KH
(>KHJIbIE TIOMEICHUS TOCTUHHIT, OONIEKUTHHN U T. 1.):

Husmias temora cropasdus, KJDK/KT ............... 13,300
JInHerHas CKOPOCTh IUIAMEHH, M/C ................ 0,0045

V ienbHasi CKOPOCTh BBITOPAHUsL, KI/(M” - ¢)....0,0145
JIpIMOOOpa3yrolas CnocoOHOCTb,

HIL - M2/KT oo 270,00
[TorpebnaeHHUE O, KI/KT ....covvveeeieeeiieeeeeeeiinnn, 1,0300
Briaenenue rasa:
CO g, KI/KT vt ene e veeseanes 0,20300
CO, KT/KT e .0,00220
HCL, KE/KT oo 0,01400

3.1.6. Onucanue mMoJjieBOro MeToaAa
MOJCJIUPOBAHUA I0KAPA B 3JAHUHU

11 pacyeTa BpeMEHHM OJIOKHMPOBAHUS fg; B COOTBETCTBUH
¢ Meroaukoi OBII BBIOpPAH IIOJIEBOM METOJ MOICIMPOBAHUSA
moxkapa.

Hcnoms30oBaHHas MaTeEMaTHUECKasd MOJEIb BKIIOYAla B CeOs
CICAYIOLIME OCHOBHBIC YPaBHEHH:

YpaBHEHUE COXPAHECHUS MACChI:

op O

— t+ — = (.

o ox, (pu))

YpaBHEHUE COXPAHEHHUS UMITYJIbCA:

0 O 6p 511*]-

—( pu; ) + Uu ) =———+- - g
at(p ) OX (p ! ) ox, Ox; Pe

23



JIJis1 BBIOTOHOBCKUX XUAKOCTEH, MOAUUHSIOILMXCS 3aKOHY
CToOKCa, TEH30p BIA3KUX HAIIPSHKCHUM ONpeacisieTcs PopMyIon
(6u, ou;) 2 ou

k
T =U| —+—= |—— O;:
g H\F}xj Ox; 3“631:,1‘c a

YpaBHCHUE SHCPIUH:

0 0 o 6 (noh) o
—(ph)- (Pujh) = =+ -
Ot 8xj Ot 8xj (Cp OX; ) OX;
T
rae h=hy+ [c,dT + 3 (Y H) — cTaTnyeckas SHTAIBIIHS CMECH;
10 k

Hy — temnora o6pa3oBaHMs k-0 KOMIIOHEHTA; ¢, = ) YiCpip —

R
TCILTOCMKOCTh CMCCH IIPpH IIOCTOSHHOM JaBJICHHMH, ¢, — paara-

IIMOHHEIA IOTOK DHEPTUM B HAIpaBJICHUH X ; .

YpaBHEHHE COXPAHCHUS XUMHUYECCKOTO KOMIIOHEHTA K.

0 0 o ( 0Y;

u ;Y [) ——
o awj(p i) = A

(ka) +Sk.

JIJIs1 3aMBIKAHUS CHCTEMbl YPABHEHUM  HCIIOIB3YETCA

YPAaBHCHHUC COCTOJHUA HACAIBHOI'O I'd3ad. I[J'I}I CMCCH I'da30B OHO
HMMCCT BU/

p= PROTZ
e M,

rae Ro — YHUBEpCaAbHAas ra3osas IOCTOsSHHAS, M, — MOJspHas
Macca k-ro KOMIIOHEHTA.
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3.1.7. IlocTpoenue moJjied oNacCHbIX (paKTOPOB MOKAPA A5
Pa3JiMYHbIX CIICHAPHUEB €ro pa3BUTHSA

Cuenapuu 1

Ouaz noxcapa naxooumca ¢ 20CIUHUYHOM HOMepe, PAChOo-
JIOMHCEHHOM Ha nepeom Imadice 6 ocax A-b/2-3, na ypoene nona.

JInHaMMKy JaHHOTO BapWaHTa Pa3BUTHUS IOXKapa MOXKHO
IIPOMJIIIOCTPUPOBATH CIICAYIONIUMHA OCHOBHBIMH MOMEHTAMMU:

40 ¢ — IPOAYKTHEl TOPEHUA AOCTUTAIOT MNOTOJIKA ITOMEIIE-
HYS O4yara Ioxkapa U pacrpOCTPaHSIOTCA IO HUM B paHallb-
HOM HaIIpaBJICHUH;

60 ¢ —Ha Oouplued YacTH IUIOINAAM TIOMEUIEHHSI ouara
oXkapa JAbIM ¢ KOHLEHTPALMEH, MPEBBILAIOLICH KPUTHYECKOE
3HAYCHHUE, OIYCKACTCI HMXKE OTM. 1,7 M OT ypOBHS 1oJjia, 0J10-

KHUPYETCS MO NPU3HAKY MOTEPH BUIMMOCTH BBIXO M3 IIOMEIE-
HHUS o4ara moxapa (puc. 3);

i 10 20 30 40 50
Puc. 3. llona onmuueckou nnomuocmu ovima (Hn/m)

8 20PU3OHMAILHOM CEYEHUU HA 8blcome 1,7 M om YpOBHS nona
8 Mmomenm gpemenu 60 ¢

380 ¢ — Ha YacTH IWIOIAay KOPpUA0pa ALIM OIYCKACTCS HHU-
e oTM. 1,7 M oT ypoBH# 1ona (puc. 4);

160 ¢ — OnOKHUpYETCs IO MPU3HAKY TTOTEPH BUIAMMOCTH dBa-
KyaridoHHBIA Beixon Bl (puc. 5). Ha oraensHBIX yyacTkax Imio-
aad KOPHJOpa TeMIleparypa IPEBBIIACT KPUTUUCCKOE 3Hade-
HHE, OJHAKO OJOKMPOBAHHE 3BAaKyallMOHHOIrO BBIXoga Bl mo
[IPU3HAKY IOBBLILICHUS TEMIIEpATyphl HE NPOUCXOIUT (puc. §);
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Puc. 4. Ilons onmuuecxkou nnomuocmu ovima (Hn/m)
8 2OPU3OHMANLHOM CeYeHUuU Ha evicome 1,7 M om YpO8Hs noaq
6 momernm gpemenu 80 ¢

Puc. 5. Ilons onmuueckou nnomuocmu ovima (Hn/m)
8 20PU3OHMANILHOM CeYyeHuu Ha evicome 1,7 M om yposHs nona
8 mMomeHnm apemeru 160 c

300 ¢ —Ha OoybUIEM YacTH ILIOINAAM KOpHAOpa IbIM
C KOHIEHTpAIlUEH, IPEBHINAINEH KPUTHUECCKOEC 3HAUCHUE,
OIIYCKAETCA HHUXKE OTM. 1,7 M OT ypoBHs nona (puc. 6);

Puc. 6. HHons onmuueckou nnomuocmu ovima (Hn/m)
8 20PUBOHMANTBHOM CEeYeHUU Ha avicome 1,7 M om YPOEHs noaa
8 momeum epemeru 300 ¢

360 ¢ — mpoucxoouT OJTOKMPOBAHUE BCEX PACCMATPUBAEMBIX
3BAKYaI[MOHHBIX BBIXOJOB MO CICAYIONIMM MpPU3HAKaM: MOTEPs
BUIUMOCTH (pHiC. 7), MOBBHIIICHUE TEMIIEpaTyphl (pUC. 9), MOBHI-
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menne koHeHTparmy HCI (puc. 10), moHMKesre KOHIICHTPAIUH
O, (puc. 12). biokupoBaHME DBAKyallMUOHHBLIX BBIXOJOB IIO MPHU-
3HAaKy MOBBIIICHMS koHLIcHTpauu CO; He mporucxoaut (puc. 11).

Puc. 7. Ilons onmuuecxou nnomuocmu ovima (Hn/m)

8 2OPUBOHMANIBHOM CEYEHUU Ha gvicome 1,7 M om ypoaHs nona
8 MoMeHm 8pemenu 360 ¢

- -

- L :
. s‘.;:‘*'“"
N
PTpueE
{h -"..‘-
;

4

. 300 310 320 330 343

Puc. 8. Ilons memnepamypet (K) 6 copuzonmanvuom ceueHuu
Ha svicome 1,7 m om YpoeHs nona 8 momerm epemeru 160 ¢

. 300 310 320 330 343

Puc. 9. Ilons memnepamypuor (K) 6 copuzonmanvHom cevyenuu
Ha gvicome 1,7 M om ypoeHa nona 8 momenm 8pemeru 360 ¢
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VHCL. 1E-056 1 5E-05 2E-05 2.3E-05

10

0 10 20 30 40 50

Puc. 10. Konyenmpayus HCI (k2/m’) 8 copusonmansHom cevenuu
Ha goicome 1,7 m om YypoBHs noaa 8 momenm epemeru 360 ¢

PR e A L i
JE e T R R
R R R
X SR T R -
ok L
e

VCO2Z 003008 0.07 0.09

10

o5 B1 B2

J 10 20 30 40 50

Puc. 11. Konyenmpayus CO; (ke/M’) 8 20pu3onmanvHom ceyenuu
Ha evicome 1,7 M om ypoeHs nona 8 momenm gpemenu 360 ¢

R e T E L = =

. e I D 1.."'!.: - ""1 PRk e ¥ [
ot B R S . . T - . .

5 Lot o LN a e S
| R I I A N - - : 1 Ty

. [ N M 7 s ol P L
s s i L s e E 1

VvO2, 023 0.2 026 0.27 0.279

0 10 20 30 40 50

Puc. 12. Konyenmpayus O, (ke/m’) 8 20pusonmanbHom cevenuu
Ha evicome 1,7 M om ypoeHs noaa 8 momeum epemeru 360 ¢
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bonee moapodoHas naPopMalusa 0 BpeMeHH OJIOKMPOBaHHUS
OTAECIbHBIX 3BaKyallMOHHBIX BEIXOAO0B MPEICTAaBICHA B Ta0I. 2.

Pezynomamosr pacuema nokxasslearom, umo Haubo.ree
ONACHBIM (PAKMOPOM RONHCAPA U3 6CEX PACCMOMPEHHBIX ABIA-

emcsa nomepa 6UOUMOCMU.
: Tabruya 2

Bpems 0noxknposanus £z, O®Il nyren 3Bakyanuu

Bpems OoxkupoBaHus, ¢

IloTeps
BUIUMOCTH

HCI T

Cuenapuii 2

Ouaz noscapa HAXO0UMCA 8 20CIMUHUYHOM HOMEDE, PACRO-
JI0MCEHHOM Ha 6mopom Imadice 6 ocax A-b/1-2, na ypoene nona.

JIMHaMUKy JaHHOI'O BapuaHTa PA3BUTHS MOXKapa MOXKHO
IPOWLIIOCTPUPOBATH CIEAYIOIYMUA OCHOBHEIMU MOMEHTAMMU:

20 ¢ — IpOAYKTHl NOPEHUSA JOCTUTAIOT IOTOJKA ITOMEIIE-
HUS O4yara mnoxkapa M pacIiipOCTPaHSIOTCS IOA HHUM B paJHallh-
HOM HaIIpaBJICHUH;

40 ¢ —Ha OTACHABHBIX Yy4YacTKaxX IUIOIIAAU IOMEIICHHS
oyara roxxapa JAbIM OIYCKAeTCs HUXE OTM. 1,7 M OT ypOBHA IIO-
na, OJIOKMPOBAHUE BBLIXOJa U3 IIOMEIICHUs oOuara mnoxapa He
npoucxomurt (puc. 13);

80 C —Ha OTACIBHBIX YYaCTKaxX IUIOIAAM KOPHUAOPA AbIM
C KOHIICHTPALMEH, OPEBBIIAIOINECH KPUTHYECKOE 3HAUCHHUE, OITyC-
Kaercs HKe oT™. 1,7 M OT ypOBHA IoJia, OJIOKUPYETCS IO IIpH-
3HAKY IIOTEPU BUAMMOCTU 3BaKyallMOHHbIM BeIXoa B1 (puc. 14);

160 ¢ — OJTOKMPYIOTCA 10 NIPU3HAKY IIOTEPH BHAUMOCTH BbI-
XOJbl U3 XWIbIX KOMHAT B ocaX 2-3/A-I" (puc. 15). Ha oTnenpHbIX
y4acTKax IUIOIaAM KOpHUAOpa HaOMIOJAeTCsl IOBBILICHUE TEMIIE-
paTyphbl BBHILIE KPUTHUYECKOrO 3BaueHUs (puc. 18). Ha oraenpHBIX
yYyacTKaX IUIOIIAAN KOPHAOpa HaOMOJaeTCA MOBBIIICHHE KOHIICH-
Ttpanud HCI BeIlIE KpuTHUYECKOro 3HaUYeHUS (puc. 21);

29



s rffj M 1?«*{1,}#;

e

my u: D.Dﬁ 0.07 0.09 0.12

0 10 20 30 40 g W

Puc. 13. Onmuueckasa nromnocms Ovima (Hn/m) 6 copuzonmanvHom cevenuu
Ha gvicome 1,7 M om yposHs nona 6 Momenm gpemernu 40 ¢

myu:. 0. Elﬁ EJD? DDB 0.12

S R e S O e S e S e O S S S

0 10 20 30 40 i

Puc. 14. Onmuueckasn nromnocms ovima (Hn/Mm) 8 2opu3zonmanbHom ceyeHuu
Ha evicome 1,7 m om ypoewns nona 8 momenm epemeru 80 ¢

v&’,ﬂli@."l ” i
ﬁ'*ﬂi*" I‘JFJ" éé’?i-

myu: 0,05 0.07 0.09 012

_|a__a.-.-.a_-.a.._,_.".."..,_.“.,__-..u.a_-.a.-.___a.--.-.-.—.-.n.a.——-——---—-———-——— .

0 10 20 30 40 A —

Puc. 15. Onmuyveckas niomnocms ovima (Hn/m) 6 20puzonmanbHoM cedeHunu
Ha gvicome 1,7 M om ypoeusa nona 8 momenm epemernu 160 ¢
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Puc. 16. Onmuueckas nromuocms dvima (Hn/m) 6 copuzonmanvrom cevenuu
Ha evicome 1,7 M om YyposHa nona 6 momeum epemenu 280 ¢

- -

0 10 20 30 40 g M

Puc. 17. Onmuyeckas nnomuocme Ovima (Hn/m) 8 2opuzonmanbHom ceveHuy
Ha evicome 1,7 M om ypoeHs nona 8 momenm epemeru 340 ¢

0 10 20 30 40 m "
Puc. 18. llona memnepamypul (K) 6 2opusonmanvnom cevenuu
Ha gvicome 1,7 M om yposHa nona ¢ momenm gpemernu 160 c
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Puc. 19. Ilons memnepamypur (K) 6 copuzonmanvHom ceveHuu
Ha eblcome 1,7 M om ypoeHa nona 6 momeum apemeru 340 c

1 . ‘hr"; ) “H;ﬁﬁlﬁt}:{;}%?;ﬁﬁiﬁﬁ'ﬁ‘;-EJT‘v —
Fr et g O R R P T L
AP e ,:i—a?.%.:-;-ﬁtr?.ﬂﬁirf g, .

0 10 20 30 40 a3

Puc. 20. Konyenmpayus CO, (xe/M’) @ 20pu3oHmansHom cevenuu
Ha gvicome 1,7 m om ypoens nona e momeum gpemeru 340 c
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Puc. 21. Konyenmpayus HCI (ke/m”) 8 20puzoHmanbHom cedeHuu
Ha evicome 1,7 M om YypoeHs noaa 8 momenm epemeru 160 ¢
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Puc. 22. Konyenmpayus HCI (xz/mj) 8 COPUOHMANTLHOM CeYeHUU
na evicome 1,7 m om ypoensa nonra 6 momenum epemeru 340 ¢
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D 10 20 30 40 @

Puc. 23. Konyenmpayus O, (k2/m’) 8 20pU30HMANbHOM CeyeHuu
Ha gvicome 1,7 M om yposHs nona 8 momenm epemenu 340 ¢

280 ¢ — Ha OoapHIEM YaCTH ILIOINAAM KOpHAOpa ABLIM
C KOHIICHTpAlMEH, IIPEBBIIAIONICH XPUTHUYECCKOE 3HAYCHUE,
OITyCKAETCA HIXE OTM. 1,7 M 0T ypoBHs nona (puc. 16);

340 ¢ — OMOKUPYIOTCS MO IPU3HAKY IIOTEPH BUIHMMOCTH
BCE pacCMATPUBACMBIC DBAKYAIIMOHHBIE BBIXOBI BTOPOTO 3Taxka
(puc. 17). banoxupyercs mo npu3HAaKy NOBBIILICHUS TeMIEPaTyPhl
3BaKyallMOHHGIN BEIX0A B2 (puc. 19). biokuporanue sBakyamu-
OHHOI'0 BbhIXO4a B2 mo mpm3Haky MOBBLIMICHUSA KOHIICHTPAIIMH
CO, He npoucxogut (puc. 20). bIokupyeTcs 3BaKyalMOHHBIHN
BEIX0J B2 10 npm3Haky noBeieHuss koHueHTpanuu HCI (puc.
22). biokupoBaHue 3BaKyallMOHHOIO BeIXoJa B2 mo nmpusHaky
OHIDKECHHUS KOHIIeHTparmy O, He mpoucxoaut (puc. 23).
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N3 pe3yibTaToB pacyera CIeaAyeT, YTo Handojee OnacHbIM
¢akTOpOM IOXKapa, U3 BCEX PACCMOTPEHHBIX, SABIISETCSA TOTEPS
BHUINMOCTMU.

bosnee moapoOHad uHpopManus 0 BpeMeHU OJIOKUPOBAHUS
OT/JICJIbHBIX 3BAaKYAIIMOHHBIX BBIXOJ0B IIPEACTABIICHA B TA0I. 3.

Tabruya 3
Bpems 0aokupoBanus f;, O®II nyreit 3BaKyanmnu

BpeMms 61okupoBaHus, C

No IlyTh

BLIXOJA | 3BaKyaiuu HOTCPA
BAIUMOCTH

B/1-2 | >80
B/14-15 | >340

3.1.8. MeToauka pacuyera BpeMEeHHM IBAKYAIIUH JII0JdeH
P4 IMoKape

PacueTHOEe BpeMs 3BAKyallUHd IIOJACH ONPEACISACTCSA IIO
MATEMATUYECKON MOJICIM HHAWBUAYAIBHO-IIOTOYHOI'O IBHXKE-
HUA JTIOOEU U3 3[1aHUA, IpUBEeACHHOMN B npui. Ne 3 k MeToTuke.

PacueTHOEC BpeMs 3BaKyalluM JIIOJCH M3 3JaHMS YCTAHAB-
JINBAETCS 110 BPEMEHHM BhIXO0/1a U3 HET'O MOCICAHET0 YEJIOBEKA.

[lepen HayamoM MOAECITHPOBAHMS IIpOIlecca dBaKyallly 3a-
NaeTCsA CXEMa 3BAKYAIlMOHHLIX IIYTEH B 3/1aHMM. Bce 3BaKkyaiu-
OHHBIE IyTH MOJAPA3NC/ISIIOTCS Ha 3JBAaKyallMOHHBIE YYaCTKH
JUIMHOM a W WIUpUHOM b. /JIIMHA M WIHpPHHA KaXIOro ydyacTKa
IIyTU DBAKYyALlUU JJIA IMIPOCKTUPYEMBIX 3AAHUN IIPUHHUMAIOTCS I10
IIPOEKTY, 4 JAJIsI IIOCTPOCHHBIX — MO0 (PAKTUUECKOMY ITOJIOKEHHUIO.
JInvHa OyTH 0O JIECTHUYHBIM MaplllaM H3MEPSETCA MO JIMHE
Mapiia. /{1MHa OyTH B ABEPHOM [pOEME IIPUHUMACTCS PABHOH
HYJII0. IBaKyAIlMOHHBIC YYACTKHA MOTYT OBITh TOPHU3OHTAILHEIC
U HAaKJIOHHKIE (JIECTHUIIA BHU3, JIECTHUIIA BBEPX U MAHIYC).
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3a ra0apuThl 4YENOBEKA B ILIAHE IPHUHMMACTCS SJUIHIIC
¢ pasmepamu ocer 0,5 u 0,25 M. 3agar0Tca KOOPAUHATHI KaXKIO-
I'0 YEJIOBEKA X; — PACCTOSHHUE OT IIEHTpa dJUIUIICA J0 KOHIIA dBa-
KYallMOHHOI'0 Yy4acTkKa, Ha KOTOPOM OH HaxoguTcsa (puc. 24).
Eciu pa3HOCTh KOOPAHHAT HEKOTOPBIX JIIOACH, HAXOQALIMXCS Ha
3BAKYAIIMOHHOM Y4acCTKe, coCTaBjgeT McHee 0,25 M, TO IIPpHUHU-
MAeTCA, YTO JIOAU € OTHUMH KOOPJAMHATAMHU PACIIONOXKCHBI Psi-
IOM IPYT ¢ APYroM — cOOKy ouH OT Apyroro. Ilpu 3ToM ucxo-
4 13 rabapHUTOB YEIOBEKA B IUIAHE M PA3MEPOB IBAKYaAIMOHHO-
ro yyacTtka (JJIMHA W IIMpHHA) A1 KaXXI0ro 3BaKyallMOHHOTIO
yYacTKa OIPEAEIBIIOTCS MAKCHMAIBHO BO3MOXKHOE KOJIUYECTBO
YeJJOBEK B OJHOM psay cOOKYy APYr OT JApyra ¥ MakKCHMAaJIbHO
BO3MOKHOE KOJIMYECTBO JTHOACH HA YUIACTKE.

d

0 X1 X2X3 X4 X5 Xs X7 e

Puc. 24. Koopounamnas cxema pazmewjeHus 1ooet Ha nymax 36aKyayuy
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KoopauHaTel KaXJI0ro 4ejoBeKa X, B HA4YaJbHBIA MOMEHT
BPEMEHH 331al0TCS B COOTBETCTBHUM CO CXEMOW PaCCTAHOBKH JIXO-
Jlell B IOMEIICHUAX (padoyue Mecta, MECTa JJI 3pUTCICH, CIIaIb-
HBIC MECT4 U T. I1.). B Cllydyae OTCYTCTBHUS TaKUX HAHHBLIX, HAIPU-
MEp, UI1 MAara3uHOB, BBICTABOYHBIX 3aJJOB M T. II., JOITYCKAaETCS
pa3MeIaTh JIOJAEU PAaBHOMEPHO IO BCEU IUIOINALUA IOMEIICHUS
C YYETOM PACCTAHOBKHU TEXHOJOTHYECKOTO 000Dy 10BaHMS.

KoopauHata Ka)X/Ja0ro 4ejnoBeKka B MOMEHT BPEMEHHM ! OII-
penensercs no dopmylie

x(1) = xi{t — At) - Vi(DAL, (7)
rae x,(f — Af) — KoopJiMHATa {-TO YEJIOBEKA B MPEAbIAYIIUN MO-
MEHT BpeMeHH, M; V(f) — CKOpPOCTh i-T'O UEJIOBEKA B MOMEHT
BPEMEHHU 7, M/C; At — IIPOMEKYTOK BPEMEHH, C.

CKOpOCTh i-TO 4eJIOBEKa V(f) B MOMEHT BPEMEHHU ! OIIpe-
neasgeTcsa no Tadil. 4 B 3aBUCUMOCTH OT JIOKAIBHOW MIIOTHOCTH
notoka D,(f), B KOTOPOM OH ABHIKETCSI, M THUIIA 3BAKYallUOHHOTIO
y4acTKa.

JIokaipHAasA TWIOTHOCTH Dj(f) BBIYUCISIETCA 10 TPYIIIE, CO-
CTOSIILICH M3 7 YEJIOBEK, 10 (hopMyJIe:

Dr(t) — (ﬂ(f) o 1)f/ (be)n (8)
rZle # — KOJUYECTBO JIIOJCH B TPVYIIE, Yell.; f/ — CpeaAHsis IUIO-
14716 TOPU30HTAIBHOMN IPOSKIMKM YeIoBeKa, M-/M°; b — IIMpHHA
3BAKYAIIMOHHOI'0 y4acTka, M; Ax — PasHOCTb KOOPAUHAT IIO-
CJICIHETO U IIEPBOIr'0 YEJIOBEKA B TPYIIIIC, M.

Ecjiu B MOMEHT BPEMEHH { KOOPAMHATA YCJIOBEKA X,(Z), OI-
peaelicHHasa 1o Gopmyiie (7), cTaHET OTPUIATEIABHON — 3TO 03-
HAYaeT, YTO YEJIOBEK JIOCTHUI TPaHHUIIBl TEKYILUECIO 3BAKyal[MOH-
HOI'0 y4YaCTKa M JOJDKEH IEPEUTH Ha CICAYIOIIUM DBAKYaI[HOH-
HBIA Y4aCTOK.

B aTOM ciiydae KOOpAMHATa 3TOr0 YEJIOBEKA HA CJICIYIO-
I[eM 3BAKyaIIHOHHOM YYAaCTKE OIIPECACIISICTC:
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x(t) = [x(t —dt) =V )dt] + a, -,

®)

rae x(¢ — dt) — KoopAHHATa I-T0 YEJIOBEKA B MPEABIAYILIUNA MO-
MCHT BpEMEHH Ha (j—1) 3BaKyallMOHHOM y4acTke, M; Vi{(f) — CKO-
POCTH i-T'0 4yenoBeka Ha (j—1)-M 3BaKyallMOHHOM YYacTKE B MO-
MEHT BPEMEHU ¢, M/C; a; — JUIMHA j-TO 3BAKyalMOHHOI'0 y4acTKa, M;
[; — KoopAMHAaTa MecTa CIMAHUS j-TO U (j—1)-ro 3BaKyanmoH-
HBIX YYAaCTKOB — pacCTOSHUE OT Haydaja j-TO 3BaKyallHOHHOIO

y4acTKa 0 MecTa CIHSHHSA e€ro ¢ (j—1)-M sBaKkyallMOHHBIM
Y4aCTKOM, M.

Tabruya 4
[Inor- ['opu3OHTaNLHELL | [BCPHOH JlecTHna BHN3 JlecTHHUIIA BBEPX
HOCTH HyTh HPOCM, -
noToKA Cko Wnuren- | UHICH- Cko Huren- | Cxo- | Huren-
D. M2/ pocth V, | cuBHOCTB | PMBHOCIER | pocty ¥V, | cuBHOCTD CHBHOCTE
| M-MHH 7, M-MHH’ MuH" | M- -
0,01 100 1 1 100 1 60 0,6
0,05 100 3 S 100 | 5 60 3
0,1 30 | B 3,7 95 | 95 53 5,3
0,2 6() 12 13,4 63 13,6 40 8
0,3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 13,4 40 16 26 10,4
0,5 | 33 16,5 19,6 31 | 15,6 | 22 11
0,6 28 | 16,3 19,05 24,5 14,1 18,5 10,735
0,7 23 | 16,1 18,5 18 12,6 15 10,5
0,8 19 | 15,2 17,3 13 10,4 13 J[i 10,4
% 115 | 13,5 | 85 3 72 | 11 | 99
1 OoJee

IIpuMedanue TabnuuHOe 3HAYCHUE MHTEHCUBHOCTH JIBVOKEHUS
B JBEpHOM MPOEMe NpH IIOTHOCTH NoToka 0,9 u 6osee, paBHOE 8,5 M-MHUH ",
YCTAHOBJICHO U1 JBEPHOIO IpoeMa IUpUHOH 1,6 M 1 Oosee, a pu ABEPHOM
npoeMe MEHBILIECH IWHPHHBI d MHTEHCUBHOCTH ABHXKCHUS CIEYET OIpEHE-
nAath 1o popmyie g = 2,5 + 3,75d.
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KomuuyecTBo mrogeu, NEPEXOAAlIUX C OJHOI'O dBAKyallH-
OHHOI'0 y4yacTKa Ha APYIrOM B €IUHUIYY BPEMEHH, ONPEACIACTCS
IIPOITYCKHON CIIOCOOHOCTHIO BBIXOJ1a ¢ yyacTka (Ji(?):

Q1) = g()cdt / (1 60), (10)

TAE gj(t) — UHTEHCUBHOCTD JABVDKCHUSA Ha BBEIXOJIE C j-I'O 3BAKYya-
[IMOHHOTO y4YacTKa B MOMEHT BPEMEHH f, M/MUH; ¢, — IIUPHHA
BBIXOJ4 C j-TO dBaKyalHMOHHOI'O y4acTka, M; df — IPOMEKYTOK
BPEMEHH, C; [ — CpeaHss IUIOIAJib TOPU30HTAILHOM MPOECKINH
YeoBEKa, M".

MHTEHCUBHOCTD JBHKCHUSA HA BBIXOJIE C j-I'O 3BAaKYyallMOH-
HOT'O y4acTKa gf) B MOMEHT BPEMCHH ! OIPENEIISIETCI B 3aBUCH-
MOCTH OT IUTOTHOCTH JIXOJICKOT0O IIOTOKA Ha 3TOM ydacTke Dv(?).

[[NOTHOCTE IFOZCKOIO IIOTOKA HA j-M 3BAKyallMOHHOM Yy4a-
cTke D7) M°/M° B MOMEHT BPEMEHM 7 OIIPEICIISACTCS 10 GOPMYJIE

Dv{(t) = (Nydr) / (a;by), (11)

rae N;— 4ucio nroJel Ha j-M 3BaKyallMOHHOM y4acTKe, Yell.; f —
CpEIOHsA IUIOAAb TOPHU3OHTALHON MPOCKIMH YEJIOBEKA, M aj —
JIAHA j-TO 3BaKyallMOHHOI'O y4acTKa, M; b; — IIUpHHA j-T'O 9Ba-

KyaI[MOHHOI O y4acTKa, M; df — IIPOMEXYTOK BpEMEHH, C.

B MOMEHT BpEMEHH ! ONPEACIIETCSA KOJIUUESCTBO JIFOAEH 1
C OTPHUATCILHBIMH KOOpAHMHATaMM X;({), PAaCCUATAHHBIMU IIO
dbopmyite (7). Ecim 3rauenue m < (J{(¢), TO BCe m YEIIOBEK TIEPE-
XOJAT Ha CIEAYIOUIMHA 3BaKyallMOHHBIA YYaCTOK M UX KOOPOHU-
HAThl OMPEACISIIOTCS B COOTBETCTBHU C (dopmyion (9). Eciu
3HaYeHUE m > (J(f), TO KOIUYECTBO YEIOBEK, paBHOE 3HAYEHHIO
(), nepexoasar Ha CIeAYIOUINI 3BAKyal[MOHHBIN Y4acTOK U UX
KOOPJAUHATHI OIPEACIIIIOTCSI B COOTBETCTBUU ¢ dopmyion (9),
a KOJIMYECTBO YEJIOBEK, paBHOE 3HAUCHUIO (m — (Ji(?)), HE nepe-
XOIAT Ha CICAYIOIMIMHA 3BaKyallMOHHBIM YYacTOK (OCTarOTCS
Ha JITaHHOM 3BaKyallMOHHOM Yy4aCTKE) U X KOOpAUHATAM IIPH-
CBaMBarOTCA 3HaueHuA x(¢) = k0,25 + 0,25, rae kK — HOMep pina,
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B KOTOPOM OyJyT HaXOJUThCH JHOAU (MaKCHMAaJIbHO BO3MOXHOE
KOJIMYECTBO YEJIIOBEK B OJHOM psiny COOKY Jpyr OT Apyra Jis
KXJ0r0 3BaKyallHOHHOI'0 y4acTKa OINpEeIscTCA Iepea Hada-
J10M pacdeToB). Takum o0pa3oM, mepe BEIXOJOM C 3BaKyaIly-
OHHOI'0 YY4CTKA BO3HMKAECT CKOIICHHUE JIFOICH.

Ha ocHOBaHHMM 3a/laHHBIX HA4aJIbHBIX YCJIOBHM (Hadallb-
HBIX KOOpJAMHAT IIOACH, IIapaMETPOB 3BAKyallMOHHBLIX Yy4acT-
KOB) ONPEACIAIOTCA IUIOTHOCTH JIIOJCKMX IIOTOKOB Ha IIyTIX
9BAKyallMd U IPOIYCKHBIE CIIOCOOHOCTH BBIXOHJOB C 3BaKyallH-
OHHBIX YYacCTKOB. /lajiee, B MOMEHT BPEMEHU ¢ = ! + df BrIOUpa-
€TCS HAIIPaBJICHWE ABMIKECHUSA KAXIOTO YEIIOBEKA M BBHIYHCIISCT-
Csd HOBasg KOOpAWHATa KaXAoro 4deaoBeka. Ilocne storo cHoma
ONPEACIIAIOTCS IUIOTHOCTH JIFOJICKUX IIOTOKOB Ha MYTAX DBaKya-
MK ¥ IPONYCKHBIEC CIIOCOOHOCTH BBIXOAO0B. 3aT€M BHOBD JAETCS
IIPUPALICHUAE IO BPEMEHM df U OIIPEACIIAIOTCS HOBBIE KOOPAMHA-
THI MoAeH ¢ ydeToM Hanuuusg OPII Ha mMyTgx 3BaKyalH B 3TOT
MOMEHT BpeMEHHU. [locne 3Toro mporecce nmoBropsactes. PacueTsl
IIPOBOJATCA A0 T€X IIOp, IIOKA BCE MO HE OyIOyT 3BaKyHpPOBa-
HEI U3 37aHUA.

3.1.9. Pe3syibTarsl pacuera BpeMEHH YBAKYAllUH 7,

B cooTBeTCTBHU C BBIINICU3IIOXKEHHON METOIHUKON CO3TAHEI
AITOPUTM U BBIYMCIUTEIBHAS IIPOrpaMMa IO OIPEACIICHUIO Xa-

PAKTEPUCTHK IIPOIIECCa IBAKYalHH.

BpeMs 3Bakyamuu onpeaesieIcs 0€3 ydyeTa BPpeMEHHU 3a-
IEPKKH Ha OIIOBEIICHHUE JIOAEHU O II0XKape, T. €. BCE JIFOH, Ha-
XOIAIIMECS B 3[JaHMHU, IIOCJIE NOJMYYEHHI CUTHAJIa O ITOoXKape Ha-
YUHAIOT OJHOBPEMEHHO ABMKECHHME K 9BAKYALIMOHHBIM BBIXO1aM.

ITapamMeTpsl IyTeHd 3BaKyailMd 3aJ1aBajlUCh B COOTBETCT-
BUH C IIPOEKTOM.
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KomuyecTBO 1104l B 3/1aHUH 3a/1aBAJIOCH B COOTBETCTBUH
C JAHHBIMHU, TIPEIOCTABIECHHLIMH 3aKA3UHKOM.

Hwxke npuBencH pacdyeT OQHOTO M3 BAPUAHTOB IBAKYallUU
JIFOE€N, COOTBETCTBYIOLIAM PACCMOTPEHHOMY CLIEHAPHIO IT0XKapa.

PacueTHBIE CXEMBI 3BaKyalluM JJId CiCHapueB 1 ¥ 2 npuBe-
IIEHBI HA PUC. 25 B 26 COOTBETCTBEHHO.

Jeakyauua u3 30anHus

Onucanue 36aKyayuoHH020 cyeHapusl. B JaHHOM pacueTHOM
CIICHAPUHU PACCMATPHUBAJICS IIPOIECC IBAKYALMHU JTFOAEU U3 KUAJIBIX
IIOMEIIECHUH IIEPBOr0 M BTOPOIr'0 dTakeW 31aHus. PacdeTr ngaHHOro
BapHaHTa 3BaKyalMy HPOBOAWICA B COOTBETCTBUM C IIEPBEIM U
BTOPBIM CHEHAPHAMH PA3BUTHS IToxapa. OnacHele (akTOphI I10-
Xapa pacpoCTPaHsIIOTCS B 00bEMe JKHIIOTO 3/1aHUs, OJIOKHPYIOT
9BAKyaIlMOHHBIEC BBIXOIbI, IIOCIIE YETr0 HAYMHAECTCS PaCIpPOCTpaHe-
HHUE OIMACHBIX (PAKTOPOB MOXKApa B 00bEME ITOMEILICHHUS.

llapamempul 38axyayuontbix nymeu u 8vix00086. i 3Ba-
Kyallud M3 pacCMaTpUBAEMBIX IIOMELICHHH IIPEAYCMOTPEHDI
IIECTH DBAKYALMUOHHBIX BBIXOIOB.

IlapaMeTpsl 3BaKyalr(MOHHBIX BHIXOJO0B, OPHHATHIE B pac-
yeTe, IIPUBECACHBI B Ta0I. 3.

Tabruya J5

Tun BBIXOAA Ocu pacmo- | IllupuHa Beixoaa,
JIQOXKEHHA HE MEHEE, M

_ YpOoBeHs |
Hapyxy u3 3nagus b/1-2

Hapyxy u3 3naHu b/14-15
YPOBEHD 2 3
B necTHUYHYIO KIETKY B/1-2
B necTHUYHYIO KIETK B/14-15

i —

[ITupyHa NECTHUUYHBIX MapIICH SBAKYAIIMOHHLIX JTECTHUY-
HBIX KJIETOK, 4 TAKXKE€ IIUPHHA JIECCTHUYHBIX ILIOIANOK MPHHU-
Majiach 1,1 m.
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[Ipn npoBeEHUM pacyeTOB IIPUHUMACTCS, YTO JIKOOU Ha-
XOISTCI B CBOUX KOMHAaTax.

Pacuemnoe xonuuecmeo mooeu. KOmrdecTBo JIFOJAEH B IIOME-
IICHUAX OPUHAMAIOCHL UCXOAS M3 JaHHBIX 3aKa3uMKa H COCTa-
BHJIO HA 2-M dTaxe — 82 4yein., Ha 1-M sTaxe — 78 dell.

J{onoanumenvnuie ycaoeus — OICYTCTBYIOT.

Onucanue npoyecca 3saxyayuu. Ilponiecc 3BaKyanuu JITOACH
JUIA JAHHOT'O BapHaHTa pacuyeTa B COOTBETCTBHHU C pacCMaTpUBac-
MOM IPOEKTHOM aBapyed MOXKHO OIKMCAThH CJEAYIOIIUM 00pa3oM.
IIpu oOHapyxeHuUM noXKapa WM OpPM IIOCTYILUICHHM CHIHAajIa
OT CUCTEMBI ONIOBEIICHUS IO BEIXOAAT U3 CBOMX HOMEPOB B KO-
pUOop, Jajiee ABMIKYTCS 10 KOPUAOPY U CO BTOPOrO 3Ta)Ka BBIXO-
JAT B JIECTHUYHYIO KJIETKY, CITYCKAalOTCS BHHU3, OCIIE YETO BBIXO-
IAT HApYXy H3 3aaHusa. C mepBOro 3Taxa JIFO[M, BRI B KOPH-
IOP, ABWKYTCA B HANPABICHUM 3BAKYaIlMOHHOI'O BBIXOJa, IOCJIE
4YEro BRIXOOAT B TaMOyYp U JajIee HApyXKy U3 37aHUA.

Hanpaenenue osuocenus nwoodeu. llpu pacuere BpeMEHH
IBUXECHUS JIIOJEU M3 PACCMAaTPUBAEMOIr0 IMOMEILICHUS IIPU I10-
CTPOCHMHU DBAKYAIIMOHHOM CXEMBI 3a/1aBajJIOCh HAuUOOJice IIpe-
MOYTHUTECILHOC (HAMOO0JIEEC BEPOITHOEC) HAIPABICHHE JIBHKCHHUS
JIIOJIEH K 3BAKyallMOHHLIM BhIXoHAaM. [Ipesmoiiaranocs, 4Tto npH
3BAKyalluM U3 MOMEUICHUA JIOOU JIBHXKYTCS B CTOPOHY OJIH-
KaUIUX K HUM BBIXOI0B.

Ocobennocmu npoyecca 3sakyayuu. 11pyu IBUKEHHAH JTIO-
I€H BOJIM3H BEIXOI0B 3HAUUTCIIBHEIX 3aTOPOB HE 00pa3yeTcs.

Jleusicenue no necmuuynbimM kiemxkam. Bo BpeMs INBHKE-
HUA JIIOOEU 110 JJECTHUYHLIM KJIIETKAM IIJIOTHOCTH JIFOACKOTO IIO-
TOKa He IIpeBbIIacT 3HayeHue 0,5.

BpeMs 3Bakyaly JIFOICH HApY»Ky K3 371aHUs COCTaBIsIeT 96 c.
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Pe3ynpTaThl pacueToB Ajis1 HEKOTOPBIX MYyTEHU 3BaKyallUH
JIONEU M3 3JaHUM OpUBEACHBI B Tabi. 6, a XapaKTEPUCTHUKH

[IpoLEeCCa 3BAKYALMH NPEACTABIICHbBI Ha pHC. 27 U 28.
Tabaruya 6

Bpems 3Bakyauuu adoaei

Kopunop Ha oM. 0,000 B 49 _
Kopugop Ha orm. 2,500 86

B pe3yiibTate IMPOBEACHHBIX PacuyeTOB OBUIO YCTAHOBJICHO,
YTO IUIOTHOCTH JIKOACKOI0 II0TOKA HE MPEBhIIAET 3HaUeHuUE 0,5,
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Konm4uecTBO 3BaAKYHUPYIOIHNXCA, YEIT.
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0 25 50 75 100

Bpewms, ¢

Puc. 27. [Junamuxa 38axyayuu 1100eu Uz H#Ccuio2o 30aHus.

1 — gcex moodei HapyHCy u3 30aHUs; 2 — U3 NOMEUEHUS BMOPO20 IMANCA 8 8b1X00 B2,
3 — u3 nomeweHUU Nepaozo IMadca Hapyxcy 8 6vixo0 B2
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Puc. 28. ITnomnocms 1100CK020 nOmMoKa Ha NYMAX 38aKYAyUU.

[ — nepeo svixooom 6 ocax b/14-15 na omm. 0,000, 2 — nepeod evixodom

8 NeCMHUYHYI0 Kiemky 6 ocax B/14-15 na omm. 2,500, 3 — neped 6bix000Mm
¢ ocax 1714-15 na omm. 0,000

3.1.10. Onenka nocjaeaAcCTBHH BO3ACHCTBHUS
ONACHBbIX (PAKTOPOB I0KAPA HA JIACH JIJI PA3JIMYHbIX
CHEeHAPHEB €r0 pa3BHTHA

BeposTHOCTS 3BaKyaluy JIIOACH M3 34aHUS IIPU II0XKaApe
P, paccuutsiBaroT nmo gopmyne (3) Meroauku. B tabi. 7 mpu-
BEJCHbl 3HAYCHUS I1apaMETPOB, HEOOXOQUMBIX IJIs pacueTra P,
IJIsl pa3IMIHbBIX YacTed 34aHusA. Bo 2-Mm crondiie Tadauisl npu-
BEJICHO BpeMs OJIIOKHMPOBAHMUA COOTBETCTBYIOMIECTO BBIXOJa MJIH
IIOMEILEHMS B Clydae mo)kapa flg; (COrnmacHo MeToauke KpUTH-
YECKOE BpEMS II0 KAXJOMY M3 ONACHBIX (PAKTOPOB II0XKapa OIl-
pesieNaeTcs KaK BpeMs JOCTHXKEHHS 9TUM (aKTOPOM IPEIECIIHHO
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JIOTTYCTUMOTO 3HAYECHHUS Ha IyTSX dBAKyaIlliu), B 3-M CTOJIOLIE —
HeoOXxoauMoe BpeMs sBakyanu Jogeu 0,87, B 4-M CTOIOLE —
pPACUYCTHOE BPEMS dBAKYALUH JIIOACH U3 COOTBETCTBYIOIIEH 30HE]
f,. B 5-M cTOIOLE NPHUBEAECHO BpeMsl Hayalia 3BAKYAlUH fy,, OII-
PEAETIEHHOE B COOTBETCTBUH C I1. 1 mpui1. Ne 5 k Meroauke. B 6-M
CTOJIOLIE IPHUBEICHO MAKCUMAJIILHOEC BpPEMs CYIIESCTBOBAHUS
CKOIUICHUH JIFOJCH Ha PA3IHUHBIX 3BAKYAIITMOHHBIX YUACTKAX Zc,
OIpEACIEHHOE Ha OCHOBE pa3a. d U puc. 27 u 28. B 7-M cTonodIe
IPUBEACHO PACCYMTAHHOC 3HAYCHUE BEPOSATHOCTH DBaKyalUM

monaen U3 3aanus P,
Tabrnuya 7

OnpeneleHHe BEPOATHOCTH IBAKYAIHH JTI0/IeH M3 3NaHus

CueHapuit noxapa

[Toxxap B roOCTHHMY-

HOM HOMEpPE Ha nep-

BOM 3Taxe

B ociax A-b/2-3
| [loxkap B rocTMHHY-

HOM HOMEPE Ha BTO-

POM 3TaXE
B ocax A-b/1-2

3.1.11. Cuenapuu Ne 1. Ovyar noxxapa Haxoaurcs
B TOCTHHHYHOM HOMEPE, PACIIOJI0KEHHOM HAa NEPBOM 3Taxe
B ocsax A-b/2-3, Ha ypoBHe moJa

PacueTHas BeIUYUHA UHAUBUIYAIBHOIO MOXXApPHOI'O PUC-
Ka (1 VI JIOACH, HAXOOAUIMXCS B paCCMAaTPUBACMOM 3JaHUM,
onpeaensaeTcsa nmo gopmyne (2) MeTonuKH.

HacToTa BO3HUKHOBEHHMs II0)Kapa B 3JaHUU COCTAaBIIAET
2,81:107.
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KoadduinmeHT, yUYUTHIBAIOIHUN COOTBETCTBHE YCTAHOBOK
aBTOMATUUYECKOr0 II0KAPOTYIICHUs TpeOOBaHMSAM HOPMAaTHB-
HBIX JIOKYMEHTOB II0 IIOXKApHOM 0€30MacHOCTH cpabaThIBaHHUA
YCTAHOBOK aBTOMAaTHYECKOTO II0XKAPOTYIICHUA, COIJIACHO II. 8
Meronuku coctasiaiaeT Ky = 0,9.

BepOosSTHOCTh IPUCYTCTBUA JIIOAECH B 3JaHUHM ONPECACIIICT-
Csl Ha OCHOBE BPEMEHHM HAXO0XKACHUS JIOJCH B 3JIaHHU B TCUCHUHU
CYTOK ¥ cocTasiiger 24 4. CinenoBarensHo, Py, = 1,0.

3HaYeHWE BEPOITHOCTHU dBaKyauuu mwoaed P, = 0,999
(Tadi. 6).

Koa(ppunuenT, y4YUTBIBAIOIIHN COOTBETCTBHE CHCTEMEI
IPOTHUBOIOXKAPHOMN 3allIMTHI, HAIIpaBICHHOW Ha OO0ECHECYCHHUE
Oc30macHOM JBaKyalldM JIIOACH IpH Hoxkape, TpeOOBaHHUAM
HOPMAaTUBHEIX JOKYMEHTOB IO MOXapHON 0€30IacHOCTH, OIIpe-
nensercs no gopmyie (4) Meroauku. Ilpu 3ToOM coriaacHO
nm. 22, 25 u 26 Metonuku Koy = 0,8; Kcoys = 0,8; Kngz = 0,8.
CaengoBaTtenbpHo, K5 = 0,8704.

ITogcTaBisis MOJy4YeHHBIE 3HaUCHUS B dopmyny (2) Me-

TomUKH, TToyuaeM Oy = 0,673-107°.

3.1.12. Cuenapun Ne 2. Oyar noxapa HaxXoauTCH
B TOCTMHHYHOM HOMEpPE, PACN0JI0KEHHOM
HAa BTOPOM 3Taxe B ocAX A-b/1-2, Ha ypoBHe 1no.ia

PacueTrHas BeIMYMHA MHIUBHAYAIBHOI'O IIOXKAPHOI'O PHC-
Ka (Jpo VIS JIFOACH, HAXOOAUXCS B pacCMAaTpUBAEMOM 3aHHHU,
onpeaeisaeTcs no popmyie (2) MeToauxu.

YHacrora BO3HHMKHOBEHHS I10KAapa B 3/1aHHH COCTaBJISET
2,81-107.

KoapuimeHT, yYuTHIBAIOIUI COOTBETCTBHE YCTAHOBOK
aBTOMATHUYCCKOI0 IOXAPOTYIICHUs TpeOOBAaHUSIM HOPMATUB-
HBIX JOKYMEHTOB IIO0 MHOXXApHOM 0€30IacHOCTH cpabaThIBaHHSA
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YCTAaHOBOK aBTOMATHUYECKOTO IOKAPOTYIUEHHS, COIJIACHO II. &
Metoauku cocraBigeT Ky = 0,9.

BeposATHOCTE NPUCYTCTBUS JIIOACH B 3IaHHU OIPEEIIACT-
C4 Ha OCHOBE BPEMCHH HAXOXAEHHA JTI0ACH B 3JaHHUU B TCUEHHUHU
CYTOK U cocTaBiigeT 24 4. CnenoBarensHo, Py = 1,0.

3Ha4YEHHUE BEPOSITHOCTU HBaKyauum mwoaen P, = 0,999
(tabmn. 7).

Ko QuiueHT, YYUTBHIBAIOILIMMA COOTBETCTBUE CHCTEMBI
[IPOTUBOIIOXKAPHOM 3allUThI, HAllPaBICHHOM Ha OOECIICUEHHE
Oe30MacHOM JBaKyalMy IIOACH IIpU MoXkape, TpeOOBaHUIM
HOPMATHBHBIX JOKYMEHTOB I10 IIOXApPHOM 0€30MacHOCTH, OIIpe-
nensgercs o dopmyne (4) Metoauku. Ilpm 3TOM CcOTrIacHO
. 22, 25 u 26 Metonuku Kogxz = 0,8; Kcoys = 0,8; Kngz = 0,8.
CraenoBareiibBo, K. = 0,8704.

[ToacTaBnsga moiydeHHble 3HAUYEHUS B dopmyny (2) Me-
TOJUKH, TToJIydaeM Oy = 0,673-10’6.

PacdeTHas BeJIWYMHA MOXAPHOrO PUCKA B 3JaHUU, COOPY-
XKECHUU WIA CTPOCHUHU OIIPEHEIISCTCA KaK MAaKCUMAJIbHOE 3HAYE-
HHE TTIOXAPHOI0 PUCKA U3 PACCMOTPECHHBIX CIICHAPHUEB MMOXKapa:

Os =max{Ost,-.., Onis---s Osn},
TaxuM 06pazom, Oy = O = O = 0,673-10°<0% =10°n

COOTHOIIEHUE (1) BEIMOIHICTCH.

CrenoBaTellbHO, PACYETHOS 3HAYCHHE UHIUBUAYAIBHOIO
IIOXKAPHOI'O0 PUCKA HE NPEBBIIIACT HOPMATUBHOEC M MOXAapHBIU
PUCK HE IPEBHIMIACT JAOIYCTUMOE 3HAUYCHUE (0€30IIaCHOCTD JIHO-
ner obecrneYuBacTC).
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BoIBOABI

Ha ocHOBaHMH IIPOBEJAECHHEBIX PACYETOB YCTAHOBIICHO, UTO
NOKApHBIM PUCK 711 pacCMaTPHUBAEMOI0O 30aHUSA HE IPEBBIIACT
NOIyCTUMOI'O 3HAaUE€HMs, YCTAaHOBICHHOTO DeacpajJbHbIM 3aKO-
HOM OT 22 utojist 2008 r. No 123-D3 «TexHUUECCKUH PETIAMEHT
0 TPeOOBaHUAX MOXKAPHOMN OC30IaCHOCTHY.

BrIBOA ChpaBeIuB IJid HCXOJHBIX HJAaHHBIX, IPEACTaB-
JICHHBIX B pacueTe (O0BEeMHO-IUIAHMPOBOYHBIE U APXUTECKTYP-
HBIE PEIICHU, KOJIMYECTBO JIIOJIEH U T. 1.). [Ipu U3MEHEHHM HC-
XOJHBIX JAaHHBIX PACUET IOXKAPHOI'O PHCKA JOJDKEH OBITH IPO-
BEJICH IIOBTOPHO.

HUcnonuaurens 1

Hcniomuurens 2

HUcnonaurtens 3
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3.2. IlpuMmep pacvera AJd 34aHHUS KJ1aCCa
GYHKIIMOHAJIBLHOMN NOKAPHON onacHocTH P4.3

3.2.1. AHA/IN3 MOXKAPHOHA OACHOCTH 00bEeKTA

OOBEKT npeacTaBisieT coO0M CoopyxeHue | creneHu or-
HECTOMKOCTH, OTHOCHUTCA K 1-My YPOBHIO OTBETCTBEHHOCTH U
BKJIYOYA4€T B C€O:

HEeCYIINH KapKac (KpoMe KOHCTPYKIIMM HaBeca), COCTOS-
IV M3 MOHOJIMTHBIX XKEJIE€300€TOHHBIX KOBCTPYKIUH ((yHOa-
MEHTBI, KOJOHHBI, Oankd, MEepeKphITHA); OCHOBHBIC HECYIIHE
KOHCTPYKIIUM COOPYKEHUS (CTEHBI, KOJOHHBI W IICPEKPBITUA)
I cTeneHr OrHECTOMKOCTH, KiIacca KOHCTPYKTHBHOM IOKAPHOMU
onacHoctd C0. Kitacc moXapHOM ONACHOCTH CTPOMTEIBHBIX
KOHCTpYKIun — KO.

Cucrema nportuBornoxapaor 3amuthl (CII3) npeaycMmar-
PUBAET:

e aBTOMATUYECKYIO IOXKApHYIO CUTHAIM3AIMIO aJIPECHO-aHa-
JIOTOBOT'O THIIA;

e CHCTEMY OOHApPYXEHHS MoXKapa M OMOBEIICHHUS JIIOAcH
[IPH I10XKApPE;

e IPOTUBOABIMHYIO 3alUTy (ABIMOYIAJICHUE W IIOAIOP
BO3/1yXa);

e BHYTPECHHUU IPOTHUBONOKAPHBIM BOAOIIPOBO/;

e CIIPUHKJIIEPHOE aBTOMATHYCCKOEC NOXKAPOTYIICHUE (TOJIBKO
B 3JaHUH «A»);

e 00ECIICUECHME ITOIBE3A TTOXKAPHBIX aBTOMOOMIIEH CO BCEX
CTOPOH KOMILIEKCA.

B mpOTUBONOXKAPHOHU 3aIIUTE 30AHUA MPUMEHSAIOTCS KOHBCT-
PYKITUM, MaTepUabl, 000pYAOBaHHUE, CHCTEMBI M APYTHE CPEIACTBA,
00eCreunBaIOIMEe HAUIEKAIMN YPOBEHD 3aIlIMTHI U HAZECKHOCTH,
YCTAaHOBJICHHBIN dDenepailbubiM 3akoHoM oT 22.07.2008 r.
Ne 123-P3 «TeXHUYECKHH pEriamMeHT O TpPeOOBaHUAX II0XKAp-
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HOM Oe3omacHOCTH». CTpOUTENBHBIE, OTACIOUHBIE U TEIUIOH30-
JIIIMOHHBIE MATEPHAJIBI, ITOJJICKAILME 0053aTCILHOU CEPTUPH-
Kalluk B 00JIaCTH IOXKApHOM O€30IaCHOCTH, CPEICTBA OrHE3a-
IIUTHl CTPOUTENBHBIX KOHCTPYKIIMM W MATEPHUATIOB (COCTaBEI,
IIOKPBITUA, KPACKH, TIPOIIMTKH), 3AII0JJHEHUE ITPOEMOB B IIPOTH-
BOTIOXKAPHBIX Iperpaaax (IMpOTHUBOIIOXKAPHBIE IBCPH, BOPOTA,
KJIalnaHbl, OKHA), OOOpYJOBaHME MNPOTUBOIOXKAPHBEIX CHCTEM
UMEIOT CEPTU(MUKATHI HOXKapHOU Oe3omacHocTH Poccuiickoit
Genepanuu.

Heo0xoaumMocTs NpoOBEACHUS pacyeTa I10KApHOI'0 PHCKaA
00yCJIOBIICHA HECOOMIOACHHEM CIEAYIOIMX TpeOOBAaHUKM HOP-
MAaTUBHBIX JIOKYMEHTOB 110 IIOXKapHOU 0€30IIaCHOCTH:

1) ImMpuHA JIECTHUYHBIX MAapIICH 3BaKyallMOHHBIX JIECT-
HUYHBIX KJIETOK, a TaKXe IIMpUHA JICCTHUYHBIX TUIOLLIAIO0K CO-
craBisier 1,3 M (. 8.3.2 CIT 1.13130.2009);

2) IMpUHA HBaKyallMOHHBLIX BBIXOJOB B JIECTHHYHLIE
Ki1eTku coctaBiisieT 1 M (m. 8.3.2 CI1 1.13130.2009).

3.2.2. OnpegeieHre 4aCTOTHI peaJin3alHH
[MOKAPOOIACHBIX CUTYAIMH

CormacHo 1. 8 MeTOOUKH I pacCMaTpUBAEMOro oguc-
HOT'O 3JITaHHUS YacTOTa BO3HMKHOBEHHS IIOXKapa B TEYEHHUE roja
i) <
coctaBisieT 4:10 ° (OTCYICTBHE CTATUCTHYECKOM HHOOPMAIINHN ).

3.2.3. ITocTpoenne rpadMKoOB 3aBHCHMOCTH ONNACHBIX
(paKkTOPOB MOKaApPa OT BPEMEHHU AJISl pa3/IMYHbIX
CleHApHEB €ro pa3BUTHSA

CornacHo m. 17 Metoguku chopMyIHpYeEM CHEHApHUH
pa3BuTHusg noxxapa. Ha puc. 29 u 30 npezacraBiieHbl IIaHbl OTa-
K€U paccMaTpuBaeMoro 3aaHus «A». ITyHKTUpHOM JTMHHEN Ha
PUCYHKAX yKa3aHa IpaHUIla pacyeTHOM 00macTH. PIaXKoM OT-
MEUYEHEI MECTa HAXOXXJICHUS IIEPBUYHOIO oUyara moxkapa.
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MecTOo BO3HHKHOBCHHS II0XKapa CIOCOOCTBYET OBICTPOMY
pPacIIpOCTPAHEHMIO OIACHBIX (PAKTOPOB IOXKapa B pacCMaTpHU-
BaEMOM pacueTHOM 00JIaCTH.

Bri6op pacueTHOM 00J1aCTH CBA3aH C YMEHBILCHUEM PaC-
CMATPUBAEMOro 00bEMa M Kak CICJACTBUE C 00jee XECTKHUM
CIICHApHUEM PA3BUTHS I10Kapa M €ro OMacHkIX (haKTOPOB.

Onucanue cyenapueg paseumus noxcapa
Cuenapuu No 1

Ouar noxapa BO3HHUKaeT B opuce 11-ro staxa (mome-
menue 11-3 mromanso 80,6 m?). IlnaMs pacnpocTpaHseTcs
o opucHOM MeOenu M oprrexHuke (aepeso, JCII, xmonok, no-
POJIOH, IJIACTHK).

Haxg owarom moxapa dopmupyercs ¢paken IUIaMeHH H
BOCXOAAIMKA MOTOK MPOAYKTOB I'OpPeHHUs (CBOOOJHAsT KOHBEK-
THBHas1 KOJOHKAa). KOHBEKTHBHAs KOJOHKA, NOJHMMASCh HaJl
O4yaroM Ioxapa, JOCTUIAET IOTOJKA M paJvaibHO pacTeKaeTCs
110 HEMY BECPHOH CTpyeHr. PacTEKasCh OT 30HBI Pa3BOPOTA, IIPH-
IIOTOJIOYHAs CTPYS BOBJIEKAET B JBMKEHHUE BO3JyX (Imocie oOpa-
30BaHHUA 3aJBIMIIECHHON 30HbI — JI6IM) U3 IIOACTHIIAIONIETO CJIOA.

JIOCTUTHYB CTE€H, CTPYyS 3aTOPMaXMBACTCS, Pa3BOPaAUYNBa-
€TCS BHU3 M TOIOJHAECT OTHOCUTEIBHO XOJIOJHBIN ITOACTHIAIO-
IIMHA CJIOHM OBIMOBBIX ra30B. DoOpMUPYETCS 3aJbIMJICHHAS 30Ha,
3a0OJHAOmasd 00beM KOMHATHI. [Jocie OmycKaHus ciaost gbIMa
HUXE BEPXHEro Cpe3a OTKPBITOM IOBEPU YacTh JbIMa PacHpo-
CTpaHsACTCd B oOmMU Kopuaop (momeuieHue 11-6 romiaanio
52,5 Mz), a Yepe3 HWDKHIOK 4YacTh poeMa U3 KOpUAopa MOCTY-
DacT BO3AYX, MOAACPKHUBAIOIIMM TOPCHHUE B OYare II0XKapa.
DopMupyeTcs 3aAbIMICHHAS 30Ha KOPHI0pa.

ITo Mepe 3agpIMIEHUA CUCTEMBI MOMEIICHUN OpHC — 00-
U Kopuaop 3HayeHus rokaszarener OdII Bo3pacTaroT, U IBa-
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KyarMOHHBIC YT U 3BAKyalIMOHBLIE BBIXO/IbI IT0CIICIOBATEID-
HO OJIOKHPYIOTCH.

Cyenapuu Ne 2

Ouar noxapa BO3HUKaeT B oduce 4-1o 3Taxa (IIOMELICHUE
4-21 mwromansio 94,0 M°). IlnaMs pacupoCTpaHIeTCs 10 OoUC-
HOM MeOenn u oprrexHuke (aepeo, JCII, XJI0mok, mopomoH,
ILTACTHK).

Ilociie TOro xak CIOH AbIMa OIYCTUTCH HIDKE BEPXHETO

cpe3a OTKPHITON ABEPH YACTh AbIMa PACIPOCTPAHIETCSA B OOIMU
kopuop (oMemenye 4-25 miomanpio 117,5 M?), a gepe3 HIX-
HIOK0 YacTh IIpoeMa U3 KOpPUAOpa MOCTYIACT BO3AYX, IOAIEP-
XKUBAIOIIUM TOpEHUE B odvare roxkapa. MOopMHUPYETCS 3aIbIM-
JIeHHAas 30Ha KOpHUAO0pA.

IIo Mepe 3aAbIMIICEHUS CHCTEMBI IIOMEIICHUMM OpUC — 00-
MM KOopuAop 3HaueHus nokaszarenerd OdII Bo3pacraroT, 1 3Ba-
KyallMOHHBIC ITYTH U 3BAKYAI[UOHHBIC BBIXOJBI IIOCIEIOBATEIE-
HO OJIOKHPYIOTCS.

3.2.4. Bu10op MeToOaa
MATEMATHYECKOI'0 MOJAeTHPOBAHUA [10:KApa

CornacHo nipuii. Ne 6 MeToauku ¢c(hopMyIHpyeM MaTeMa-
THYECKYIO MOJENb Pa3BUTHUA OXKapa.

[Tpoananu3upoBaB 00JIaCTH TPUMEHEHUS MaTeMaruye-
Ckux Mogenaeu (cM. pas3n. 3.1.4) u 00bEeMHO-IUIAHUPOBOYHBIE
PEIIEHUS, IPUXOUM K CIEIYIOIHUM BHIBOAAM:

Cuenapuu Ne 1

ITomemenne opuca A yHOBIETBOPSET YCIOBUSIM UCIOJIb-
30BaHUS 30HHOM Mojead. OO1uii KOpUaop YCIOBHO pa30uBacT-
csA HAa y4aCTKU JJIUHOM HE Oomee 10 M, 0OBEIMHEHHBIC ITPOEMa-
MH € pa3MepaMH pasrpaHuUUBAIOIIETO CEUCHMS.
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Cuyenapuii No 2

[TomenieHue oduca b yaoBiIeTBOPACT YCIOBHUSIM HCIIOJIb-
30BaHMS 30HHOM Mojiean. OOmui KOPUIOP YCIOBHO pa3OUBacT-
Csl Ha Y4acCTKY JUIMHOM He Oojee 10 M, 00beUHEHHBIE TIPOEMA-
MU C pa3MEpPaMHU pasrpaHUIUBAIOLIETO CEUCHMS.

TakuMm o0Opa3om, IIpH NMPOBEACHUHA PACUETOB IO PACIPO-
CTPAHCHHUIO OIMACHBLIX (PaKTOPOB ITOXKapa OYJIET HUCIIOIL30BATHCH
ABYX30HHAs MOJEIIb IOXKapa B 3JaHUM.

3.2.5. UcxoaHbie JaHHBbIE JJIS1 IPOBEACHHUS PACUYETOB
N0 PACOPOCTPAHEHUIO ONACHLIX (PAKTOPOB NMOKapa

CornacHo npuii. Ne 6 MeToauku 1Ipu IpOBECACHUM pacue-
TOB pacCMaTpHUBAIOTCI TPHU OCHOBHBLIX BHUJA pa3BUTHs I10XKapa:
KPYroBO€ pacrpOCTpaHEHHUE IoKapa II0 TBEPIOH I'OPIHOYEHU Ha-
I'py3Ke, IMHENHOE PacIpPOCTPAHCHUE I10XAapa 110 TBEPIOH TOPIO-
YeHu Harpys3ke, HEYCTaHOBUBLIEECS TOPEHUE TOPIOUEH KUIKOCTH.

CKOpPOCTEH BBINOPAHUA IJIA ITUX CJIIYYdA€B OIPECACIACTCA
dbopMyIaMu:

lvyﬂTWZI P JUISL KPYroBOro PacHpoOCTPaHEHUs moXKapa,
Y=<y, 2vtb — g muueitHoro PacIpOCTPAHEHMs IIOKapa, (12)

[
Wy d” \ — — JpIs HEYCTAaHOBUBINETrocs roperust 1K,

ler

o

TAE Yyg — YACIbHAA CKOPOCTh BBITOpaHUs (V1A XKUAKOCTEH YC-
TAHOBMBIIASICS), KT - C - M °; V — CKOPOCTh PacHpOCTPAHCHHUS
[IJIAMEHHU, M/C; b — IIIMPUHA II0JIOCHI TOPIOYEH HATPY3KU, M; for —
BpEMA CTaOMIIM3AlMUd TOPEHUA TOPIOYEH XKHUIKOCTH, C; [ — 1wIo-
Iajp 0Yara moxapa, M-.

Kputnueckoe BpeMs 0 KaKIOMY M3 ONACHBIX (PAKTOPOB

[1o)Kapa OIpeAe/BIETCs KaK BpeMsl JOCTHXKCHUS 9THM (PAKTOPOM
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IIPEACIILHO JONMYCTAMOTO 3HAYCHHUS HA IYTIX dBAKyallHX Ha BhI-
core 1,7 M oT moia.

[IpenenbHO OOIMYCTUMEBIE 3HAYEHUS MO KaXJAOMY U3 OIlac-
HBIX (PAKTOPOB I0XKapa COCTABIISIOT:

10 HNOBBIIEHHOHN Temneparype — 70 °C;

[10 TEILIOBOMY TIOTOKY — 1400 B1/M%;

10 IoTepe BUAUMOCTH — 20 M (UL ciydas, Koraa o0a ro-
PU30OHTAIBHBIX JIMHEUHBIX paszMepa rnomeuieHus meHbiie 20 M,
IPEACIBHO MOOMYCTUMOE PACCTOSHHUE II0 IIOTEPE BUIUMOCTHU
ciaeayeT MPHHUMATh PaBHBIM HAaHOOJIBIIEMY TOPU30HTAILHOMY
TUHEHHOMY pa3Mepy);

[10 TIOHWKEHHOMY COIepKaHmIo Kuciopoaa — 0,226 Kkr/m;

10 KOKIOMY U3 TOXCHUYHBIX Ia3000pa3HbIX IIPOIAYKTOB IrOpe-
mst CO, — 0,11 xr/m’; CO - 1,16:107 kr/m; HCL—23-107° ko/vr’.

Onpenensiercs BpeMs OJTOKUPOBAHUA fgy:

fe =min{t£§, i, 1 192, z;f“}. (13)

[Ipu mnposeneHuu pacyera OODII, ucxoms U3 QyHKIUO-
HAJILHOI'O Ha3HAUE€HMs MOMENICHMS o4yara moxapa B COOTBETCT-
BUU ¢ Tabn. 1 mpu pacderax Ajd CueHapHeB | U 2 HCHOIb3yEM
CIeayomue GPU3UKO-XUMHUECKUE CBOUCTBA IOPIOYEH HArpPy3KH
(AIMHHUCTPATHUBHBIC ITIOMEILCHUS, Y4YeOHBIE KIIACCHl IIKOJI,
BY30B, KaOMHETHI NOJTUKINHUK):

Hwuziuas terutora cropauust AH., KJDx/kr.......... 14 000
JIuHeHas CKOpOCTh pacpOCTPaHCHUSA

TUTIAMEHM V, M/C eovviiieeeeeeeeeeeeeeeeeeeeeeeeeeaeessseesennesnenn. 0,0045
Y nenpHas CKOPOCTE

BBITOPAHUS Yyy, KT/ (M”* €) v, 0,01370
JIsIMoOOpa3yrorias CriocOOHOCTh,

I M2 KT oo e, 47,7
[Torpedmerue Oy, KI/KT .....coevvvviiiriieeeeivvnennnnn, 1,3690
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BrlieneHue raza:

COz, KT/ KT e eee e e et e e s e ene e eaeenns 1,47800
CO, KT/KT ottt et re e e aaeeanns 0,03000
HOCL, KI/KT e 0,00580

3.2.6. Onucanue 1BYX30HHOW MO/IEJIH M0KAPA B 31aHUHN

J1a pacyera BpeMEHH OJIOKUPOBAHMSA I5; B COOTBECTCTBHH
¢ Meroaukon |1] Obuza BeIOpaHa ABYX30HHAs MOZENb II0XKapa
B 3JaHHH.

Mcnons3oBaHHas MaTeMaTHUECKas MOJICIb BKIIOYAIa B CeOs
CJIeAYIOIUE OCHOBHBIC YPABHCHUS

Ilpu penreHuy 3a7a4 ¢ MCHOJB30BAHUEM ABYX30HAIBHOU
MOJEIU TI0XKAap B 34aHUH XapPaKTEPHU3YETCS YCPEAHCHHBIMH IIO
Macce ¥ 00beMy 3HAYECHISIMH IIapaMETPOB 3aIbIMIICHHOM 30HbI:

1" — TeMneparypa 3abIMIICHHOMN 30HBI, K; L — onrTudeckas

-1 \
IJIOTHOCTL AbiMa, Hm - M ; x; — MaccoBass KOHIEHTpAIUA i-TO

v —1
TOKCHUYHOI'O ITPOAYKTA I'OPpCHHUA B 3aABIMIICHHOM 30HC, KI' - KI'

Xx — MacCcoOBasg KOHIIEHTpals KUCIOopoJa, KI - Kr~'; Z — BBICOTA
HIDKHEW I'PAHUIIbI CJIOS JbIMa, M.

B CcBOXO oUepep NEpEUrCICHHBIEC TapaMeTPhl BEIPAXKaroT-
CA 4Yepe3 OCHOBHEIE KOHCEPBATUBHEIE NapaMeTphl 3aAbIMICHHOM
30HBI C NOMOIULIO CIEAYIOIIUX COOTHOUICHHMN:

Q3=ijcp(T) dal’, (14)
0

xi=m1,xﬁ=—mi, (15)
44 144

u=%, (16)

p = —%, /Z =H IZI ; (17)
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rae m, m, — o0Iasg mMacca abIMa U COOTBETCTBEHHO I-I'0 TOKCHY-
HOT'O NPOAYKTa FOPEHUA B 33aJbIMJICHHOM 30HE, KT, M — Macca
KHCJIOpOAAa B 3aJIbIMJIICHHOU 30HE, KT; (J; — DHTAJIBOUA MPOAYK-
TOB TOPEHUS B 33JILIMIICHHOH 30HE, K/K; S — OIITHYECKOE KOJIU-

2
4YeCTBO AbIMa, HI - M™; p — mNOTHOCTH ABIMa pU TEMITEpATYpE 1,

KT - M ; V1 — 00bEM 3aABIMJIICHHOM 30HBI M ; H, A — BbpICOTA H
Iomiak NTOMEHIEHUs, M; ¢, — YIAEIbHAaA TEIIOEMKOCTh JIBIMA,
KDk - K - kr '

JlMHaMUKa OCHOBHBIX KOHCEPBATHBHBLIX MapaMETPOB 3a-
OBIMJICHHON 30HBI OIPENEIACTC HHTETPUPOBAHUEM CHUCTEMEL
CIIeAYIOIIMX OalaHCOBBIX YPABHCHHH:

- 0011EM MACCHl 3aABIMIIEHHOM 30HEI ¢ YUETOM JbIMa, BHO-
CUMOTO B 30HY KOHBEKTHBHOM KOJIOHKOM, U ObIMa, YIAIIEMOIO
yepes3 IPOEMEBI B COCETHUE TTOMEILICHUA ;

dam
—=GK—GH: 18
- (18)

rIe ¢ — Texyiiee Bpems, C; Gk, Gy — MaCCOBBIM PacXo/l AbIMa CO-
OTBETCTBEHHO Y€pPE3 KOHBEKTHUBHYIO KONOHKY U OTKPHITHIC IIPO-
€MBbl B IIOMEHICHUMU, KT - c‘l;

- JHTAJIBIIUU 3aJbIMJIEHHOM 30HEI C YUETOM TEIUIA, BHOCH-
MOI'0 B 30HY KOHBEKTHBHOHW KOJOHKOH, TEILIOOTAAYHd B KOHCT-

PYKIIUM U YHOCA ObIMA B IIPOEMHI:
dQ)
_:QK— QH_QROH: (19)
dt
rae Ox, On, Okon — TEIIOBAsI MOHIHOCTh, COOTBETCTBECHHO, BHO-

CUMasi B 3aJbIMJICHHYIO 30HY KOHBEKTUBHOM KOJOHKOH, yaa-
seMas ¢ IBIMOM Y€epe3 OTKPBITHIE IIPOEMBbl U TepsAcMas B KOH-

CTpyKIUM, KBT;
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- TSI KUCJIOPOJia € YIETOM IIOTEPH HA OKHUCIICHHUE IIPOAYK-
TOB IIHPOJIM3a TOPHOYHUX BEUIECTB:

dm _ 0,23 (Gx MnwyLg) — xxGr, (20)
dt '

r7e M — MONHOTA CTOPaHUS TOPIOYEro MaTepuana, Kr - KT} \f —
CKOPOCTH BBITOPAaHMA TOPIOYEr0 MaTephana, KT - ¢ ' Ly — IIo-
TpeOICHUE KUCIOPOoAa IPY CrOPAHUU €AUHUAIBI MAaCChI TOpIOYE-
ro MaTepuasia, Kr - KT

- IJI9 ONTHYECKOI'0 KOJIMYECTBA JIbIMA C YUYETOM ABIMOOO-
PA3YIOUICH CIOCOOHOCTH TOPSIIETro MaTepuana:

dS L
- yD -G, —, 21
dt v P D

rne D — npiMooOpasyrolas crioCOOHOCTh TOPIOYETO MaTepHala,
Hm - M2 - KT

— IJISE MACCHI I-I'0 TOKCHYHOTO NPONYKTa TOPCHU.

d:;;if = yL; — x,Gn, (22)

rjae L, —MacCOBBIA BBIXOJ i-TO TOKCHYHOI'O NPOJAYKTa rope-
HHUS, KT - KT .

Macca ppiMa (x, BHOCHMAS B 3aJBIMJICHHYIO 30HY KOH-
BECKTUBHOM KOJIOHKOM, OIICHHMBACTCS C YUETOM KOJIMYECTBA BO3-
JIyXa, BOBJIEKAEMOI'0 B KOHBEKTHBHYIO KOJIOHKY IO BCEU €€ BBI-
COTE OO0 HWO)KHEH I'PaHUIlbl C10s AbIMa. B MH)XXKEHEPHBIX pacueTax
pacxon AbIMa 4YEpE3 aCUMMETPUYHYIO KOHBEKTHBHYIO KOJIOHKY
Ha BBICOTE HIXKHEIrO0 YPOBHS 3aJIbIMJIICHHOM 30HBI Z (B 3aBHUCH-
MOCTH OT TOT0, Kakas 00JIaCTh KOHBEKTUBHOM KOJOHKU UIH (a-
KeJla IIOIPYKEHA B 3aABIMIIEHHYIO 30HY ) 3aJa€TCs TIOIYIMITUPH-

YCCKHM COOTHOIIICHUCM.
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: / 7 \0,566
0,011Q) —= — JJIsL 001acTH (pakera,
N
/ Z \0,909
G =40,026Q| —7= — I IEPEXOIHOM 00JIaCTH, (23)
| Ny
/ Z \1,895
0,1240 55/? — U1 00J1aCTH KOJIOHKH,
\. /

.

rae () — MOIIHOCTh O4Yara noxapa, KBT.

JlMHamMuKa mmapaMeTpoB oyara Ioxkapa OIpeacssieTCs pas-
BUTHEM IUIOIIAJM TOPEHUS C YUETOM CJIOXKHOI'O COCTaBa IOpIO-
YHUX MATEPHAJIOB, HUX PACIOIOKEHHS, MECTa BO3HUKHOBEHMS
ouara rnoskapa " MoJIHOTHI CTOpaHHA:

Q — T]W}U.IAHCF (t) (24)

IloTepu Temna B orpaXxparonide KOHCTPYKIMU PaCCUUTEHI-
BAalOTCA C YUETOM TEMIEPATYphl TOPSUYEN CTPYU 7, CKOPOCTH M
M3Ty4aTEIbHOU CIIOCOOHOCTH CTIPYH, OMBIBAIOIIECH KOHCTPYK-
MM, X TIPOrpeBa CaMOM I-U KOHCTPYKUMHU 7i(y) IO TOJIIIUHE Y.
JIIs1 3TOr0 YHUCIEHHO MHTETPUPYETCS HECTAIIMOHAPHOE ypaBHE-
HHE Dyphre:

oL(y) 1 o\M(T)aT(y)

S Sl A A® ) 25
ot C(T)p &% (22)
C I'PaHUYHbBIMHA WU Ha4YdJIbHBIMH YCIOBHUAMMN.
(o + 1) (T =) = =1y 222 (26)

Yy
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oT(») .
> 27)
L0,5)=T, 0<y<s, (28)

TO€ O, Oy — COOTBETCTBEHHO KOHBEKTHUBHBIN U JTYYHCTBIN KO3(-
(GHUIMEHT TEIUIooTHaYH, BT - M~* - K & — tonmua Orpax-
Jaromen KoHCTpykuu#, M; ((7) — TEeNmIOoEeMKOCTh Marepualia
KOHCTPYKIMHM NpH Temmepatype T(y), Jix - kv - K MT) — Ten-
JIONPOBOJHOCTh MaTepHasa KOHCTPYKLUMH IIPH TEMIIEPATYPE
1(y), Bt - MK T, Ty - TEMIIEpATypa COOTBETCTBEHHO 0O0OT-

PEBAEMOU YACTU KOHCTPYKIIMM U CPEJbl Y HEOOOrpeBacMOM IO-

3
BEPXHOCTH, K; p — INIOTHOCTH MaTepHuasia KOHCTPYKITHH, KI' + M .

TennoMacCconoToKH Yepe3 NpoeM B KaXIBIM MOMEHT BpeE-
MEHHU PACCUYUTEHIBAIOTCA ¢ YUETOM TEKYILETO Ieperajia JaBICHUs
II0 BBICOTE MPOEMA, COCTaBa M TEMIIEPATYpPhl I'a30BOM CpPEIbL
1o o6e cToponbl npoeMa. Heodxoaumoe 111 3TOro gasjiaeHue Py
Ha YPOBHE IOJIa NMOMEIICHUS OMNPEACIICTCS U3 YPABHCHHUA CO-
CTOSIHUS MJICAIBHOIO rasa:

- m, RT,
ny V

rae W, — MOJIIpHAs Macca ra3oB B 00beMe IoMelIeHu; R — MO-

TApHas ra3oBas mocrosHHas, [k - Moms - K'; T, — cpente-
o0BbeMHas TEMIIEpATYpa NOMEIECHU, K.

OOpaTuM BHUMAHUE, YTO II0J CPEIHEOOBEMHOM TEMIIEPA-
TypOU IIOHUMAETCS TeMIlepaTypa ra3oBoi ¢a3sl B 00BEME I1O-
MEIICHUS, YCPEAHEHHAs 110 Macce:

T, =— [p(x,», 2T (%, y, 2)dV (30)

m, .

(05 +0) (T = T3)) = =1 (T)

R (29)

b

roe p(x,y,z), T(x,y,z) — JOKaJbHBIC 3HAYECHHUS COOTBETCTBCHHO
[IJIOTHOCTHU M TEMIICPATYPHI.
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OO0BbeMHBIA HHTETPal B MPUOIVIKEHHUH 30HAJIBHOU MOJEIH
BBIUMCIISAETCA KaK:

T, =T (H - 2) + poThZ) 61)
mV
rae po, 1o — COOTBETCTBEHHO ILIOTHOCTH U TEMIIEpATypa HEBO3-
MYILIEHHOTO BO31YXa.
Tak, HanpuMep, MacCOBBIM pacxon AbIMa U3 IOMELICHUSA
oyara moxapa B COCeJHEEe NOMEUICHUE PACCHYUTHIBACTCHA CIIE-
OYIOIIMM 00pa3oM:

Gn=BE | \J2p(P(h)—~P:(h))dhn, (32)

rne B — mmpHHA Impoema, M; & — adpoauHaAaMHYECKHN K03 Pu-
nuenT npoema; P(h)—-P,(4) — nepenaa OaBICHHAN MEXIY IOMeE-
IIICHUSAMHU Ha BBICOTE A, P — MIOTHOCTH AbIMA B 3aJbIMJICHHOMU
30HE IIOMEIIEHMS O4Yara Ioxkapa IIpHu TeMieparype asima 7.
[Ipenensl MHTErPUPOBAHUA Yipax M Ymin BRIOMPAIOTCA B IIPE-
JeJIax CTBOpa IpoeMa, CJIoA AbIMa MOMELISHUS odara Io)kapa

U TaM, rae u30eiTounoe aaBiaeHue AP = P(h) — Py(h) > 0, xak
9TO YKa3aHo Ha puc. 31.

HeoOxomumast giad OUEHKM MEpeEraga JaBJICHHS II0 CTBOPY
IpoeMa 3aBUCHUMOCTL JIABJICHHUA OT BBLICOTHI B I~-M IIOMEIICHHUU
(C y4eTOM 3abIMJIICHHOM 30HbI 3TOI0 IIOMEILCHNS) OIICHUBACTCSA KakK:

Py —pogh, ecruh < Z,

R(hy=4 0 "% (33)
\Bo—pogZ, —p.g(h—2,), ecmi h> Z;,

rae P — TEKyHiee JAaBJICHUE B i-M IIOMEILCHHUM Ha HYJIECBOU OT-

MeTke (AU IIPUBECACHHOEC K HYJIEBOH OTMETKE, €CIHM YPOBCHB
110JIa TIOMEIICHHUS BBIIIE HYIEBOM OTMETKM); Po — IUIOTHOCTH

BO3/1yXa NpU HAYaJILHOU TeMueparype o; p; — IUTOTHOCTh AbIMa
npu TeMueparype 1,; Z, — TeKyluas BhICOTa HE3aJAbIMICHHOU 30-
HBI B -M ITIOMEUICHUHU.
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[lpenennl
HHTETPHPOBAHMS

HenTpanp)£has

JI0CKOCTB

Lo, Po |

Puc. 31. Macconomoxu uepes npoem

PaccuuTaHHBIE ITapaMETPhl TEIJIOMACCOOOMEHA B IpPOEMeE
MCIIOIB3YIOTCA KAaK I'paHUYHBIE YCIOBHS I COCEOHErO ITOME-
I CHUS.

3.2.7. Pe3yabTaThl pacyera BpeMeHH 0JIOKHPOBAHHNS
IYTEH IBAKYAlMU ONACHBIMU (paKTOpaMu NokKapa

B HacTof1IeM pasaeiie NpeacTaBlIeHBI PE3yabTaThl MOJIE-
JTUPOBAHUA PA3BUTHA MOXKAPOB I10 MPHHATHIM CIICHAPHSIM, IIO-
3BOJIAIONIME OLICHUTh BPEMsI OJIOKMPOBAHUA ITyTEH 3BAKyallUH
OITAaCHBIMU (paKTOpaMH I1oXkKapa.

Cyenapun No 1

Ha pwuc. 32 mpeacraBiieHbl JaHHBIE 110 TEMIIEPATYPHOMY
pexuUMy Ipu noxkape B 0pucHOM nomMenieHud. JKUpHBIC TUHUA
1 12 COOTBETCTBYIOT YCPEAHEHHOM T10 3a{bIMIICHHOM 30HE TEM-
[IepaType B COOTBETCTBYIOIIUX NOMEIIECHUSIX, 4 TOHKHE JTUHUAU 3
1 4 — TeMIIepaType Ha BBLICOTE POCTA YEJOBEKA, HAXOJIIIEroCs
B OpUCe MU y 3BAaKyallHOHHOI'O BEIXOJIa M3 KOpHIOpAa B JIECT-
HUYHYIO KJIeTKy. [loxkap B nomelneRuu opuca Ha 4- MHHYTE

63



IIEPEXOIUT B PEXKUM, PETrYIMPYEMbIM BEHTWIIAIMENA. MOIIHOCTE
oXKapa YMEHBIIACTCS, YTO NPOABISICTCA CHIKCHHEM TEMIIEPa-
Typbl ObIMa (CM. JTUHHUIO 1).
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Bpewmi, ¢
Puc. 32. [lunarmuxa memnepamypur (1-4) u gvicomor
He3a0bIMIEHHOU 30HbL (3, 6) npu nodcape 8 ogrucHoM nomewjenuu (cyenapuil 1).

B 3a0vimnennou sone: 1 — ogpuca; 2 — xopuoopa.
Ha evicome pocma uenosexa: 3 — 6 ogpuce; 4 — 8 xopuoope.
Bvicoma ne3advimineHnou 30mHbl: 5 — 8 opuce; 6 — 8 kopuoope

IIepBbie MOPLMUA ABIMA IOCTYIIAIOT B OOIUN KOPUIOP Ue-
pe3 MOJTOPEl MUHYTHI (CM. JIMHUIO 2). Ha BBICOTE pocTa YenoBe-
Ka, HaXOIAIIErocd Y 3BaKyallMOHHOIO BBIXOJIa U3 O(MHCHOTO
OMEIECHUs, TeMIeparypa OOCTUTaeT IPEAECIbHO JONYCTHMOE
3HadeHue yepes3 135 ¢ (eMm. mururo 3). g yaodcTBa onpenene-
HHMsI MOMEHTA OJIOKMPOBAHUA HA DTOM M JPYTHUX PUCYHKaAX IIpe-
NeIBHO JIOIYCTUMOE JJIS YEJIOBCKA 3HAYCHUE I10KA3aTE/Id COOT-
BeTCTBYIOIIEr0 OPII 0TMEUEHO rOpU3OHTAIBLHOM IIPSIMO.
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Konuentpaiys O,, KT - M
Kounentpauus CO,, Kr - M

0 60 120 180 240 300
Bpewms, ¢

Puc. 33. Jlunamuxa xonyenmpayuu xucropooa (1-+4) u
VeRneKucnozo 2aza (J+8) npu noxcape 8 nomeweruu ogpuca (cyenapu 1)

B 3advimnennou 3one: 1, 5 —oguca, 2, 6 — kopuoopa.
Ha svicome pocma uenosexka: 3, 7 — 6 oguce, 4, 8 — 8 xopuoope

Ha puc. 33 npencraBieHbl JaHHBIE IO U3MECHEHUIO KOH-
NCHTpaIMHA KUCIOpOJAa IIpH IOXKApe B IOMEMEHHWU oduca (CMm.
muEnE 1+4). Ha 3ToM ke pHUCYHKE IPEACTAaBJICHBI JaHHBIE IIO0
IHHAMHMKE KOHIICHTpAIIMU YTJIEKHCIOrO ra3za (CM. TUHUH 3+8).
YTo0BI CONOCTaBHUTH OIIACHOCTH pPa3HbIX (PAKTOPOB MacHITad
OCeH BBIOpaH TaK, 4TO MPEAETbHO JONMYCTHUMEIE 3HAUYECHUS pas-
nmauHbix ODII HaxondaTcsa Ha OOHOM ypoBHe. Tak, OJIOKMpoOBa-
HUE O(Hca 110 IIPU3HAKY HEJAOCTATKA KUCIOPOo1a NIPOUCXOIUT Ha
3-11 MMHYTE, a KOHI[CHTPAIMs YIJIEKMCIOrO Ta3a HE IPEeaCTaBIIs-
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eT OacHOCTH (cpaBHUTE JMHUM 3 1 7). KoneOaHusa KOHIEHTPA-
ITHM KUCITIOPOJa U YIJIEKUCIIOTO ra3a Ha 4-+5-i MHHyTax (CM. JIH-
HUU 3 ¥ 7) OOBACHSIOTICS HEKOTOPHIM pa3ibiMICHHEM oduca
IpH IIEPEXOAE I0XKApa B PEXUM, PETYIMPYEMBI BEHTHIISLIUECH.
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BpewMs, ¢
Puc. 34. funamurxa onmuyueckou nromrocmu dvima (1+4)
u kouyeumpayuu CO (3+8) npu noowcape 8 nomeweruu oghuca (cyenapul 1),

B 3advimnennou 3one: 1, 5 — ogpuca; 2, 6 — kopudopa.
Ha svicome pocma wenosexa: 3, 7 — 6 ogpuce; 4, 8§ — 8 xopuoope
Ha puc. 34 npeacraBineHsl JaHHBIE IO U3MEHEHHUIO OIITHU-
YECKOM IIJIOTHOCTH AbIMa ¥ KOHIICHTPAlMM OKCHIA YIJIEPO.a.
C mepexoaoM moxkapa B peXuM, peryIupyeMbid BEHTUIALUEH,
MU3-3a TOPECHUA B TJICIOIEM PEXUME BBIXOJ YTApHOTI'O rasa mocie

3-i1 MUHYTBI 3aMETHO BO3pPAaCTaeT (CM. JIMHUIO 7).

CpaBHeHMe puc. 32-34 NO3BOIIET yTBEPXKJaTh, YTO Ha Ha-
YATbHOM CTaJuy HAuOOJIBIIYIO OMAcHOCTH IIPU Moxape B odmce
IIpEACTaBIsieT TOTEPsT BUIMMOCTH. Takoe e COOTHOIICHHE MEXITY
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O®II coxpaHsIIOCh U IPU MOXKApax 110 APYTUM cLicHapusM. 1 loatomy
HYDKE OCHOBHOE BHHMaHME OyJIET YACITHCA MMCHHO MOTEPE BHIH-

MOCTH, OTIPEICIIIIONICH BpeMsl OJIOKUPOBAHMSA ITyTEH 3BAKY AL
Cuenapuu No 2

Ha puc. 35 npeacraBieHbl JaHHbIE IO TEMIIEPATYPHOMY
PEKUMY Y U3MEHCHUIO ONTHYECKON NMIIOTHOCTH JbIMa IIPH MO-
Xape B IMOMEIICHUH OQHca B CIy4ae pa3BUTHS MOXKapa I10 CIIE-
Hapuio Ne 2. M3-3a OONbIION IOBEPXHOCTH TEINIOOTAAYH TEM-
mepaTrypa y 3BaKyalMOHHBIX BBIXOJI0B U3 KOPHAOpA HE JOCTHUTa-
€T NpPEACIbHO JOMYCTUMOrO 3HaueHUA. biIoKupoBaHUME KOPHUIO-
pa IMIPOUCXOIMUT U3-3a NOTEPH BUAUMOCTH.

BpeMeHa OJIOKMpOBaHUSA KOPHJOPOB HA 3Ta)Xax I0XKapa
JUIS IIEPBOTO ¥ BTOPOTO CLICHAPHUEB IIPEACTABICHRI B Ta0II. 8.
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Bpewms, ¢
Puc. 35. Junamuxa memnepamyput (1+4) u onmuueckot nromuocmu oviMda
(3 +8) npu noocape 6 nomewenuu oghuca (cyenapuu 2).

B zaovimnennoti 3one: 1, 5 — oguca; 2, 6 — xopuoopa.
Ha ebicome pocma wenosexa: 3, 7 — 6 ogpuce; 4, 8§ — 6 kopuoope
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Tabruya 8
Bpems 0J0xkupoBaHus f;, O®II nyTeHl 3BaKkyalluu

PacyerHbIN CLICHApHH Bpems 610kupoBaHus, ¢

CueHnapun 1

Cuenapuii 2

3.2.8. Meroanka pacuera BpeMeHHM 3BaKyalluu JioAen
NpH Mmoxxape

PacdyeTHOoe BpeMs D3BBakyalluu JIIOACH ONpeneaseTcs
10 MATEMATHYECKOU MOJIEIIM MHIUBUAYAIBHO-TIOTOYHOIO IBHXKE-
HUS JTIOAEU M3 3JaHUsL, IPUBEACHHOHN B ITpWIL. Ne 3 Kk Meroauke.

3.2.9. PesyabTaThl pacyera BpeMEHH 3BAKYAUMH [,

BpeMms 3Bakyanyu Onpenessioch 0€3 ydera BpeMEHH 3a-
IEPKKU Ha OMOBELICHUE JIOACH O I10XKape, T. €. BCE JIIOOU, Ha-
XOSIIHECA B 3MaHUH, IIOCHE IIOJYUCHHU CUTHAJIa O I10XKape OJl-
HOBPEMEHHO HAYUHAIOT JIBMIKCHHUE K DBAKYaAIlHOHHBIM BEIXOJAM.
[lapaMeTpel TyTEW »3BakKyallud 3a71aBajlIUCh B COOTBETCTBHH
C IMPOEKTOM. KOJIMYECTBO JIIOJIEHA B 3JaHUHU 33aaBAJIOCh B COOT-
BETCTBHH C JAHHBIMU, IIPEAOCTABICHHBIMU 3aKA3UUKOM.

JBaKyallMEd YeJIOBEKA C 3TaXKa CUMTAJICS BBIXOJ B TaMOyp-
ILLTFO3 TECTHUYHOH KIIETKH, a Iy 1-ro sTaxa — U3 37aHUsI HApyxKy.

[IIlupuHa JECTHUYHBIX MapUICH 3BaKyaIrMOHHBIX JICCTHHY-
HBIX KJIETOK, 4 TAKXKE INHMPHUHA JICCTHUYHBIX IIIOIIAL0K IIPUHU-
Maaachk 1,3 M, a mMpyHAa BXONOB B JIECCTHUYHBIC KJIETKH — |1 M.

PaccMaTpuBamuch ABa BapHaHTa 3BaKyalluHy JII0JIEH, COOT-
BETCTBYIOILIME IIPUHATHIM CIEHApUIM IoOXapa B pasia. 3.4.3
TAHHOT'O IIOCOOHSI.

Bapuanm 1. Jsaxyayus noodeu ¢ 1+16-20 samaorceu 38a-
KyayuoHHou 301sl 6 ocax 1+5. KonmuecTBo epCoHaTa B oduc-
HBIX TIOMCIIEHMSX OIPEACIANOCh M3 pacueTa 6 M° TUIOLIA/IH
opuca Ha yejaoBeKa. C BEPXHUX 3TaXEH 3BAKyALMOHHOHU 30HBI
IPEAYCMOTPEHO JBa 3BAaKYAllMOHHEIX BBIXOOA 4Y€pe3 HeE3a/bIM-
JIE€MBIE JJECTHUYHBIE KIETKH.
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Bapuanm 2. Jeaxyayus nrooeu ¢ 1+16-20 smaodwceu 36a-
KYayuoHHou 30Hbl 8 ocax 5+25. KonmndaecTBo EPCOHaNa B oduc-
HBIX TMOMEIUCHHUAX ONPEAEIIOCh M3 pacyera 6 M° ILIOMAaN
opuca Ha 4yenoBeka. C BEpXHHUX ATaXKEH DBAKYAIIMOHHOW 30HBI
IPEIYCMOTPEHO TPHU 3BAKYAUMOHHBIX BBIXOJId 4YEPE3 HE3aIbIM-
JISIEMBIC JIECTHUYHBIE KIICTKH.

Tax kxak 1o obemM BapuaHTaM JIIOJACKHE ITOTOKHM C Hal-
3€MHBIX OJTaXEU IIEPECCKAIOTCI B JIECTHHYHBIX KJIETKaX,
3BAKYyalUMs C 3TOM YACTH 3[1aHHSA PACCMATPHUBATIACh KAaK CAUHBIU
pOoIECC.

Bapuanm No 1

Ha puc. 36 npeacraBienbl JaHHBIE 10 3BaKyalldy JIIOJCH
Ipu Ioxape ¢ 16+2-ro 3TaxeH U3 3BaKyallMOHHOM 30HBI B OCAX
1--5. I1I;MOTHOCTE JFOACKOI0 MOTOKA Y 3BAKYAIITMOHHOTO BBEIXO/A
¢ 14-ro HanboIee HACEICHHOro 3TaXa B JECTHUUHYIO KIIETKY JI-7
He IIpeBoCcXoauT 3HaueHus 0,4 (cM. uaHIo 6).

IIponiecc 0O6pa3zoBaHusI CKOIUICHUM JIOACH B JIECTHHYHOM
KJICTKE HWJIJIFOCTPUPYET pUC. 37, HA KOTOPOM JAHO paclpeeie-
HUE IUJIOTHOCTH JIOACKOTO HIOTOKA II0 3TaXaM JIECTHUYHOH
KJICTKH B pa3JIMYHEIC MOMEHThLI BPEMCHHU.

Yxe depe3 20 ¢ Ha JECTHHYHBIX IJIONIAJAKAX (POPMHUPYECT-
CsA MIOJACKOH MOTOK C IUIOTHOCTBIO ~ 0,5 (cMm. muHHUI0 1). Yepes
MUHYTY HM3-3a CIMSHUSA JIIOJICKMX IOTOKOB C 3Ta)Xa B JICCTHHY-
HYIO KJIETKY C IIOTOKOM JIIOZIEH, OIIYCKAIOIIMUXCS B JIECTHUYHOM
KJIIETKE C BEPXHHX 3TaXEW, IIOTHOCTHL Bo3pacrtaeT mgo 0,9
(cMm. muHHIO 2). MICKIIXOUEHUEM SBISIETCS «IIPOBAI» C IUIOTHO-
CTBIO ~ (0,3, COOTBETCTBYIOILMHA TPAH3UTHOMY IIOTOKY IIOJEU
yepes 13-U TEXHUYSCKUAUY 3Tax.

CKOILICHHUS EePEMEILAIOTCS B IIPOJIETHI JIECTHUYHOM KIIET-
KW, TAE€ CKOPOCTh ABMXKCHUS JIFOJIEU MEHBILIE ¥ HE pachaaaroTcs,
[I0Ka HE UCUCPHACTCA «IOANMUTHIBAIOIIUN» UX JTHOACKOU IIOTOK
C BEPXHHUX 3TAXKEH.
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KoIn4ecTB0 3BaKyHpYyOLIHUXCH, YEIT.
[110THOCTE NMIOACKOTO MOTOKA

Bpems4, ¢

Puc. 36. [Qunamuxa 3saxyayuu nrooeu ¢ 16+11-20 smasceu.

Konuuecmeo 38axkyupyromyuxcs.
1 — na 16-M amaoice; 2 —na 15-m, 14-rm smaoice; 3 — na 12-m smaorce;
4 —na ll-m 10-m, 7+2-m dmaxcax; 5 — na 9-m, 8-m smaxcax.

Hnomuocmus moockozo nomoxa:
6 — y sbixooa c 14-20 amaoca 6 JI-7; 7 — ¢ JI-5a na nnowaoxe 11-20 amaorca;
8 —a JI-3a na 2-m asmapice

Bapuanm Ne 2

Ha puc. 38 mpezncraBiieHbl JaHHbBIE IO 3BAKyallUH JIXOJIEH
npH moxape ¢ 16+11-ro araxeu. OTaenbHO JUHUEN 6 YKa3aHO
KOJIUYECTBO IO B HauOolce HAIPSKEHHOH JECTHUYHOM
xieTke JI-5a B ee yacTu, pacnoioxkeHHon Mexay 16-m u 10-m

ITAXKAMH.
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[TTOTHOCTH IOACKOIO MOTOKA Mepe]] 3BaKYyallMOHHBIMHU
BEIXOJIAMHU C dTaxeH nocrturaer 3HaueHUI ~ 0,4 (cM. uHHI0 7).
M3-3a Hamuysa OBYX BBIXOJOB B JIECTHUUYHYIO KJIETKY JI-5a npu
CIIHUSHHUM JIOJICKUX ITOTOKOB € 3TaXXa (GOPMHUPYIOTCS CKOIUIEHUS
C INIOTHOCTBIO CBBINIE 0,9 (cM. TuHUM 8 U 9).
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Koan4ecTBO 3BaKyNpyrOUMXca, Y€l.
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Bpems, ¢

Puc. 38. Jlunamuxa 3eaxyayuu nrodeu ¢ 16—11-20 asmaoiceu.

Konuyecmeo 3gaxyupyrowuxcs.
1 —na 16-m smaowce; 2 — na 15-m amaoce,
3 —na 14-m amanice; 4 — na 12-m smadxce; 3 — na 11-m amaoice;
6 — ¢ necmuuunol knemxe JI-5a na 16—11-m amaowcax.
Ihomunocme arwdckoeo nomoka:
7 —y evixo0a ¢ 12-20 smaxca 6 JI-5a; 8 — 6 JI-5a na nnowaoxe 16-20 smaoica;
9 — 8 JI-5a na nnowadxe 11-20 smaorca
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Ha puc. 39 npexncraBieHsl JaHHBIE 0 3BaKyalllH JIFOACH
pH 1mmoxape ¢ 10+6-ro ataxeu. JIMHUA 7 COOTBETCTBYET KOJIH-
4eCTBY JIOACH B YaCTHU JICCTHUYHOU KIJIETKH JI-3a, pacrooxeH-

"o Mexay 16-M u 10-M 3Taxkamu.

[ITOTHOCTE JTHOJICKOTO MOTOKA ¥ BbIXoAa u3 oduca 1 (cm.
JIMHUIO 7) U Y BBIXOJOB B JIECTHUUYHYIO KJIETKY (JIUHUS &) HE
npeBbiacT 3HaueHUA 0,5. B JeCTHUYHOM KJIETKE 3a CUCT JIIO-
€Y, ONYCKAIOIIMXCA ¢ BEPXHUX ATAXKEHU, IIOTHOCTH JOCTHUIAET
3gaueHuy Onm3kux K 1 (cM. muHHIO 9).
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Bpewms, ¢

Puc. 39. Junamura 3eaxyayuu mooeu ¢ 10+6-20 asmaoiceu.

Konuyecmeo asarxyupyrowpuxca. 1 —na 10-m amaoice; 2 — na 9-m amasxce;
3 — Ha 8-m smaxce; 4 — Ha 7-m amadce; 5 — Ha 6-m Imadxce,
6 — ¢ necmuuurnou kiemxe JI-3a na 10—35-m asmaxcax.

IInomnocmy nrodckozo nomoxa.
7 —y ebixo0a uz oghuca (9-t a3maoc); 8§ —y evixooda 8 JI-5a (8-ti smaxc);
9 — ¢ JI-5a na nnowaoke 11-20 smaosca
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Ha puc. 40 npeacrasieHbl JaHHBIC 110 3BaKyalluH JIIOJCH
¢ 5+1-ro staxen. I11OTHOCTH JTIIOACKOro IIOTOKA B IIpeienax dTa-
K€ HE NPEBOCXOAUT 3HaueHus 0,2, a y 3BaKyallMOHHBIX BEIXO-
OB J0cTUraeT 3Hauenus ~ 0,3 (cMm. guHuio 7). M310M JITHHHHA
1+4 B mquanazone 40+50 ¢ o0BaAcHIETCS OCBOOOXKIAECHUEM JIECT-
HUYHOM KJICTKH JI-6 Ha BBIXOJ C COOTBETCTBYIOIIETO 3TAXKA.
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KoIH4eCcTBO 3BaKyMPYIOIINXCA, Yell.
1 [IOTHOCTB JIIOACKOTO MOTOKA

0 20 40 60 30 100 120 140
Bpewms, ¢
Puc. 40. Junamuxa 3saxyayuu aiooei ¢ S+1-20 amadsiceu.

Konuuecmao 38aKyupyiowuxca:
1 — na 5-m amaowce; 2 — Ha 4-m 3madice;
3 — na 3-m 3maorce; 4~ na 2-m amadce, 5 — Ha 1-m smadice;
6 — 8 necmHuUYHOU Knemke JI-5a na 5+=1-m amasxcax.

Ilnomnocmy aH00Ck020 nNOMOKa (2-u 3maic):
7 — y gvixo0a ¢ amaxca 8 JI-5a; 8 — na necmuuyrou nrowjaocxke;
9 — Ha 1ecCMHUYHOM Nposeme
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Takum obpa3oM, aHAIU3 pe3ylhTaTOB PAacCUETOB IOKAa3bI-
BaeT, YTO HA IyTSIX JBAKYalUUH B IpeejlaX 3Taxa BO3ZHUKAKOT
HEIIPOAOJHKUTEIbHBIC CKOIUIEHUS JIOJIEH € IUIOTHOCTAMM JIIOA-
CKHUX IOTOKOB 110 0,5.

3.2.10. Ouenka nocjaeacTBHH BO3ICHCTBHA OMACHBIX
(haKTOpPOB NOXKAPA HA JIIOJAEH I/ PA3JIHYHBIX CLIECHAPUEB
ero pa3sBUTHA

BeposSTHOCTD 3BakyalliM JIOACH M3 3/aHMs IIpH moxape P,
paccuuTHIBaIOT 0 popmyJie (3) Meroauku. B Tabin. 9 nmpuBeaeHsI
3HAYECHUS IIApaMETPOB, HEOOXOAMMBIX IUIA pacuera P, g pas-
JIMYHBIX YacTew 3paHus. Bo 2-M cronbue TaOnMilkl IpHUBEICHO
BpeMs OJIOKHMpPOBaHMS COOTBETCTBYIOIIECIO BbLIXOJA WM IOMEILIE-
HUA B CIIy4dae noxapa fg; (CormacHo MeToauKke KpUTHYECKOE BpeE-
M 10 KaXKIOMY H3 OIACHAIX (PAKTOPOB IT0Kapa ONpee/sieTCa Kak
BpEMS JOCTWOKECHMS ATHM (DAKTOPOM MPEJEIBLHO JOIYCTHMOIO
3HAUCHHUS HA IYTSIX dBaKyaluu), B 3-M CTOJO0LE — HEOOXOIAuMOe
BpeMsI dBakyaluu moacH 0,87, B 4-M CTOJI0LE — pacueTHOE BpEeMs
IBaKyaluH JIOACH U3 COOTBETCTBYIONIEHN 30HEI #,. B 5-M cT0n0I1€E
IIPUBCACHO BPEMS Hadajla dBaAKYyallUH [ly,, OIPEACICHHOC B COOT-
BETCTBHH C I1. 1 mpus. Ne 5 k Meroauke. B 6-M cTonoLe npusene-
HO MaKCHUMAJIbHOE BpEMs CYIIECTBOBAHUA CKOIUICHUHM JIIOJICU Ha
pa3IMYHbBIX 3BaKyal[HOHHBIX YUaCTKaX fc, OMPEACTICHHOE Ha OCHO-
BE€ JAHHBIX pas3n. 3.2.9. B 7-M cTon01e MpUBEICHO PACCYMTAHHOC
3HAYEHUE BEPOSITHOCTH 3BAKYAllMK JIIOACH U3 31aHUA ;.

Tabruya 9

Onpenenenne BEPOATHOCTH IBAKYALIUHU JIIOAeH U3 31aHUS

[IyTn
9BAKyalHH

CueHapuit 2
1 saTax
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3.2.11. Onpenenenure BeJHYMHBbI HHAXBUAYAJTILHOI0
[HOKAPHOI0 PHCKA

Cuenapuu Ne 1

PacyeTHas BenIUWYHHA UHIUBHAYAIBHOI'O ITOXKAPHOTO PUC-
Ka (J51 JJIA JIFOACH, HAXOMAUIMXCSA B pacCMaTPUBACMOM 3IaHUHY,
onpenensaeTcs 1o gopmyie (2) MeToauku.

YacToTa BOSHUKHOBEHHUS MT0XKAPA B 3/IAHAU COCTABISET 4 - 1072,

Koapdpunyenr, yUUTHIBaIOIUNA COOTBETCTBHE YCTAHOBOK
ABTOMATUYECKOI'O IOXKAPOTYUICHUS TpecOOBAHMIM HOPMATHB-
HbIX JOKYMEHTOB II0 TOXapHOH 0€30macHOCTH CpabaThiBaHUIA
YCTAHOBOK ABTOMATHYECKOI'O MOXKAPOTYIUCHMUS, COIJIACHO II. &
Metoauxku coctapmieT Kan; = 0,9.

BepOosSTHOCTh IPUCYTCTBUS JIXOJCH B 3JaHHUM ONPEACIACT-
csl Ha OCHOBE BPEMEHH HAXOKJCHUS JTIOJICH B 37JaHUM B TEUCHUH
cyTOK U cocraBisier 12 4. CnenoBarenbHo, Py = 0,5.

3HAa4YCHUE BEPOSATHOCTH 3BaKyaluu moaeu F, = 0,999
(Tabdma. 9).

KoappuuueHT, yUYUTHIBAIOIIMHA COOTBETCTBHE CHCTEMBI
MPOTHUBOIIOXAPHOU 3allUThl, HAIPABJICHHOU HA OOeCneUeHUE
O€30ImacHOM 3BaKyalldd JIIOACH IIpU MoxXKape, TpeOOBaHUIM
HOPMATHUBHBIX JOKYMEHTOB 10 IIOXKAapHOM OE€30IMacHOCTH, OIIpE-
nemsierca no ¢popmyne (4) Meroauku. Ilpu >ToM COrnacHO
IIII. 22, 25 u 26 MGTOHHKH Koﬁn — 0,8; Kcoyg = 0,8; Knﬂg — 0,8
CraenosatenbHO, K51 = 0,8704.

IToncraBnsgst mojydYeHHbIE 3HadyeHHs B Gopmyny (2) Me-

TOOUKH, mosrydaeM (Jp1 = 0,259 - 10°°.
Cuenapuu Ne 2

PacueTHas BeIUYMHA UHIAMBUIYAIBHOIO IIOXKAPHOTO PHC-
Ka (Jpy JUIA JIOACHU, HAXOOANIMXCSI B pacCMaTPHUBAEMOM 3aHHU,
onpeaeaserca o gopmye (2) MeToauku.
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Yacrora BO3HUKHOBEHHS II0Kapa B 3IAHUH COCTARIseT 4 - 1072,

KoapduiiueHr, yUUTHIBAKOUIMKN COOTBETCTBHE YCTAaHOBOK
ABTOMATHYECKOr0 IIOXKAPOTYIIEHUS TPpeOOBAHUAM HOPMATHB-
HBIX JIOKYMEHTOB IIO ITOXApHOHU O€30MaCHOCTH CcpadaThIBaHHS
YCTAHOBOK ABTOMATUYECKOrO IIOKAPOTYUICHHMS, COIVIACHO II. &
Metoguku cocrasiadeTr K = 0 (o6opynoBanue 3aanus AVII
TpeOyeTCS HOPMATHBHBIMHM JOKYMEHTaMH, ogHako 371anue AVII
HE 000pPYZIOBAHO).

BeposaTHOCTh IPUCYTCTBUA JIOAECH B 3JaHHUM OIIPEACIIACT-
CsA Ha OCHOBE BPEMCHU HAXOXKICHMS JIFOJCH B 3JJaHMH B TECUCHHUH
CYTOK M cocTaBiiser 12 4. CiienoBarensHo, P,y = 0,5.

3HAUYCHUE BCPOATHOCTH DHBaKyalmu Jwoaed P,y = 0,999
(tabi. 9).

Kos(ppuimeHT, YUYHTBHIBAIOIUNA COOTBETCTBHE CHCTEMBI
NPOTHUBOIMOXAPHOKM 3alllUThI, HANPABJICHHOH Ha OOCCIICUEHHE
Oe30macHOM »JBaKyaluMH IIIOAEH mOpH Ioxape, TpeOOBaHHUIM
HOPMAaTUBHBIX JOKYMEHTOB 10 MOXAPHOM O€30MaCHOCTH, OIpeE-
nensercsa no dopmyie (4) Meroauku. Ilpu 3TOM cornacso
ITI1. 22, 25 u 26 MGTOI[I/IKI’I K{)ﬁH — 0,8; Kcoyg — 0,8; KHIB — 0,8.
CiaenoBatennuo, Ky 5 = 0,8704.

IlogcraBnsasa moJaydeHHBIC 3HA4YCHUI B Gopmyny (2) Me-

TOUKHM, ToiryuaeM (g = 0,259 - 10™.

Taxum o6pazoM, Oy = 0,259 - 10™>0% = 10" u cooTHo-
ieHue (1) MeToaukyu HE BBITOJIHACTCS.

CrnegoBaTeibHO, PACYETHOE 3HAUCHHE HHIAMBHIYAJIBHOTO

[I0XKAPHOTO PHCKa MPEBBIINACT HOPMATHBHOE, IMOXAPHBIM PHCK
[IPEBRIIIACT JONYCTUMOE 3HaueHHe (Oe30MacHOCTh JIXOJIEH He

obecrneuruBaeTcs).
CornacHo 1. 21 MeToguku B ciiydae €CJIM pacyeTHas Be-
JIAYMHA WHIUBUAYAJIBHOTO MOXXKAPHOI'O PHCKA IPEBELINIAET HOP-

MaTHBHOE 3HAUeHHE, B 3[JaHUU CIICAYET IIPEeayCMOTPETE JIOMOJI-
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HUTEJIBHBLIE TIPOTUBOIIOKAPHBIE MEPONPUATHUS, HAIlpaBJICHHELIE
Ha oOecrieueHue 0e30IaCHOM 3BaKyaluu JIIOACH IIPH I10XKapeE.

K 4uciay OpoTHBONOXAPHBIX MEPOIPHATHI, HarpaBJICH-
HBIX Ha oOecrieueHue O€30NacHoM 3BaKyallly JIOJCH IPU MOXKa-
p€, OTHOCHUTCSA HNPUMEHEHUE B TOM YHCIC HNONOJHUTCIBHBIX
CpeacTB, OOECIEYMBAIOLIMX OrPAaHUYCHUE pPACIPOCTPAHCHHUS
noxapa. B paccMarpuBaeMoM cirydae 3JaHUe HE0OX0aAuMO 000-
PYAOBAaTh CUCTEMOU aBTOMATHYECKOT0 MOKAPOTYILICHHUA.

3.2.12. OnpenesieHue BeJIHYNHBLI HHAUBHAYAJBHOI'0
MOKAPHOIO0 PHCKa A cueHapuda Ne 2 ¢ y4eTOoM peanun3alnu
NONIOJHUTEIbHBIX NIPOTHBOMOKAPHLIX MEPONPUATHIA

PacueTrHas BenquYMHA MHAWBUYAILHOIO IIOXKAPHOIO PHC-
Ka (Jp3 UL MIOAEU, HAXOOAUIUXCSI B pACCMaTPUBAEMOM 31aHUM,
onpenaeniercsa no Gopmyie (2) MeToauKH.

YacTtora BOZHMKHOBEHUS 1TOXKapa B 3IaHUM COCTaBIIAEeT 4 - 107,

Ko3(p(pUUMEeHT, YUYUTHIBAIOIUUNA COOTBETCTBUE YCTAHOBOK
ABTOMATUYECKOIO IIOXKAPOTYIIECHUSI TpeOOBaHUSIM HOPMATHUB-
HBIX JOKYMEHTOB IIO ITOKapHOM 0e30mMacHOCTH CpadaThIBAHMA
YCTAHOBOK ABTOMATUYECKOI'0 TOXAPOTYIIECHHS, COIJIaCHO II. &
Metoauku coctaBisieT Kams = 0.9.

BepoATHOCTE NPUCYTCTBUS NIOJAEU B 3IaHUU ONPEICIIACT-
Cs Ha OCHOBE BPEMEHH HaXOQXKJICHHS JIIOACHU B 3/1aHUU B TECUCHUM
CyTOK M coctasyier 12 4. CnenoBarensHo, Pz = 0,5.

3HaueHUE BEPOATHOCTHU HBaKyaluu jiwojaeud P,; = 0,999
(Tadi1. 9).

Koappuuuenr, y4UTHIBAIOMIHH COOTBECTCTBUE CHCTEMBI
[IPOTHUBOITOXKAPHON 3alllUThLl, HAIIPABJICHHOM HA OOECIICUEHUE
O0€30MacHOM DJBaKyallud JIIOACH NpH Moxkape, TpeOOBaHUSIM
HOPMATUBHBIX JOKYMEHTOB II0 MOKAPHOM O0€30MaCHOCTH, OIIpe-
nensierca no ¢opmyne (4) Meromuku. Ilpu 3TOM cormacHo
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IIII. 22, 25 u 26 MGTO,I[HKH Kuﬁn — 0,8; Kcoya — 0,8; KHIB = 0,8
CnenoBatensHo, K .3 = 0,8704.

[logcTaBiiss MOMY4YEHHBIC 3HAYECHUS B popMmyny (2) Me-
TOIOUKH, TorydaeM (Jy3 = 0,259 - 10°°.

PacueTHas BeJIMYMHA I0XXAPHOrO PUCKA B 3JaHUH, COOPY-
YKCHUU WY CTPOCHUUA OUpeaeieTCd KaK MaKCUMAIbHOE 3Haye-
HUE NTOXKAPHOT0 PUCKA U3 PACCMOTPEHHBIX CLEHAPHUEB I10XKapa:

(Os = max{Qi,..., Osi,..., On}.
TaxuM 06pazom, Oy = Os1 = Op3 = 0,259 - 107°<QF = 107°

¥ COOTHOIIEHHE (1) BRIMOTHAETCH.

CJIe10BaTEIbHO, PACUETHOE 3HAUECHUE MHAHUBHAYAILHOIO
[IOKAPHOI'0 PHCKA HE IPEBBIIACT HOPMATUBHOE, U ITOXKAPHBIX
PHUCK HE IIPEBBINIACT JOIYCTUMOE 3HAYCHHE (0€30I1aCHOCTh JIIO-
AeH 00eCcIeYnBaeTCs).

BriBOALI

Ha ocHOBaHMM HPOBEIACHHBIX PacYeTOB YCTAHOBIECHO, YTO
IIOXKAPHBIM PUCK IS pacCMATPUBACMOrO 3/1aHUS HE MPEBBIIIACT
OOIIYCTUMOI'O 3HAYECHHUS, YCTaHOBJIECHHOrO0 deaepaaibHbIM 3aKOHOM
oT 22 mong 2008 r. Ne 123-D3 «TexHamaeckut periaMeHT o Tpe-
OOBAHUSIX MOXKAPHOM 0€30IIACHOCTHY, IIPH YCIIOBHH 000Dy I0BaHHA
30aHUA «b)» CHCTEMON aBTOMATHYCCKOIO MOXKAPOTYILICHHS.

BEIBOA CripaBeAIuB I UCXOAHBIX JAHHBIX, IPEICTaB-
JICHHBIX B pacdeTre (00BHEMHO-IUTAHUPOBOYHBIE U apXHTCKTYP-
HBIC PEILECHHU, KOJUYECTBO JIOACH U T. 11.). [Ipr H3MEHEHUH HC-
XOHBIX JIAHHBIX pacyeT IMOXKApHOI0 PHUCKA JOJDKEH OBITH IIPO-

BEJICH IIOBTOPHO.

Ucrnomaurens 1
HNcnomuurens 2
HUcnomaureins 3
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JluTeparypa

1. MeTtoauka OnpeaeieHuss pacyeTHBIX BECIMYHMH I10XKap-
HOI'O PUCKa B 3JaHUSX, COOPYKEHUIX U CTPOCHUAX PA3JIMUYHBIX
KJ1acCOB (PyHKIIMOHAIbHOHU MOXapHOM onacHoCTH. Ilpunoxenue
K npukazy MYC Poccuu or 30.06.2009 r. Ne 382 B penakuuu
npukaza MUYC Poccum ot 12.12.2011 1. Ne 749,

2. IlocTranoBnenue llpaBurenncrBa Poccutickon denepa-
i oT 31 maprta 2009 1. Ne 272 «O mopsigke NpOBEACHUS
PacyEeTOB I10 OIIEHKE MOXKAPHOI'0 PUCKAY.

3. @PenepainbHbIM 3aKOH OT 22 mroixs 2008 roga Ne 123-D3
«TexHuYeCcKu peramameHT o TpeOOBaHUSIX IOXKApPHOM Oe€3-
onacHoCTW» B pemakuuu deaepanpHoro 3akoHa ot 10.07.2012 r.
Ne 117-D3.

4. IlocranoBnenue llpaButenscTBa Pocculickon Peaepa-
nuu Ne 87 or 16 ¢despansa 2008 r. «O cocraBe pasieciaoB
[IPOCKTHOU NOKYMEHTAUMHU U TPEOOBAHUAX K UX COLEPKAHUIO.
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Yeavcaemuvie uvumamenu!

B coorsetrcTtBumn C lMpaBunamu pa3paboTtku n sBefeHUS
B AeUCTBME HOPMAaTUBHbLIX AOKYMEHTOB MO nNoXxapHowu Oe3onac-
Hoctn ®I'BY BHUUNNO MYC Poccuun napaet n pacnpocrtpaHnaerT:

¢ KOMMNEKTbI OpULManbHbIX HOPMATUBHBIX JOKYMEHTOB, HEOD-
XOANMbIX ONS NONy4veHna nNUuueH3un Ha npoBefeHmne paboTt v (unu)
oKasaHue ycnyr B obnactmn noxapHon 6e30nacHoCTy;

e HOPMATUBHbLIE, MeToau4Yeckne W cnpaBOYHble AOKYMEHTb
[T1C MYC Poccuu;

® HAY4YHO-TEXHUYECKUN XypHan «loxapHasa 6e30nacHOCTbY.

KpoMe TOro, MHCTUTYT roTOB BbIMONTHUTL 3a51BKU:

e HA NPOBEAEHNE 3KCNEPTU3bI JOKYMEHTOB NO NOXXapHon Be30-
NACHOCTW;

¢ HA abDOHEeHTHOEe obcnyXuBaHme no nocTtaBkam HOBOW NuTepa-
TYpbl B 06Nnactu noXapHon 6e30nacHoOCTI.
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