MUHUCTEPCTBO POCCUINCKOW ®EAEPALMM MO AENAM
TPAXIAHCKOW OBOPOHbI, UPE3BbLIUANHBIM CUTYALINSIM
W IMKBUAOALNW MOCNEACTBUA CTUXUNHBIX BEACTBUN

OELFPANLHOE FOCY/JAPCTBEHHOE B
@ YYPEKIEH/E «BCEPOCCIVCKVA OPIIERA “3HAK TIOYETA”
HAYUHO-/CCTEIOBATEECKU VHCTVTYT
MPOTVBOMOXAPHOM OB0POHbb

MOCOBUE
Mo NPMMEHEHWIO «METOAMKWN
OMPEAENEHNA PACYETHbLIX BE/TNMYUH
MO>XXAPHOIO PUCKA B 3JAHNAX,
COOPYXXEHUAX N CTPOEHNAX
PA3/INMYHBIX KTACCOB .
OYHKUNOHANBHOW MOXAPHOW
OMNACHOCTW»

Mocksa 2014


http://www.mosexp.ru/proektnye_raboty.html

MWHUCTEPCTBO POCCUUCKOWN ®EAEPALIUU MO OENAM
FPAXXOAHCKOW OBOPOHBI, YPE3BbIHAUHBIM CUTYALIUSIM
U NUKBUOAUMU NOCNEACTBUN CTUXUUHBIX BEACTBUMN

O®EQIEPANLHOE rOCYAPCTBEHHOE BIOXETHOE
YYPEXIEHHUE «BCEPOCCUUCKIN OPAEHA “3HAK MOYETA”
HAYYHO-UCCNEQOBATENLCKUA UHCTUTYT
NPOTUBOMNOXAPHON OBOPOHbI»

MOCOBHUE
O NIPUMEHEHUIO «METOAUKH
OMNPEJEJEHUS PACYETHBIX BEJIUUYUH
MOKAPHOTI'O PUCKA B 3JAHHUSIX,
COOPYKXEHMSIX U CTPOEHHUSIX
PA3JIHYHBIX KJIACCOB
®YHKIIUOHAJIBHOM NOXKAPHOM
OINMACHOCTMW»

2-e uz0anue, uCNpasienHoe U OONOAHEHHOE

Mockga 2014



VK 641.841.3
BBK 38.7:38.96
1162

Aemopcrun koanexkmus: A.A. Abawxun, kano. mexu. Hayx A.B. Kap-
noe, A.B. Ywaxoe, M.B. @omun (PI'BY BHUUIIO MUC Poccun); doxkmop
mexH. nayk A.H. Tuaemuy, II. M. Komxos (JIH]] MUC Poccun), kano. mexh.
nayx J].A. Camouun (AT'TIC MUC Poccun).

Ilocodue no npumeneHnio «MeTOAMKH onpeleseHMsl pac-

I162 4eTHBIX BeIHYHH NOXKAPHOI0 PHCKA B 31AHHAX, COOPYKEHMAX H

CTPOEHHAX PAa3jIMYHBIX KJIACCOB (PYHKIHMOHANLHOH NOKapHOH
ONAaCHOCTH». 2-€ U3., ucnp. ¥ aon. M.: BHUUIIO, 2014. 226 c.

ITocobue, paspaboranHoe B pa3BHTHE «METOAMKH ONpeIeeHHs PacyETHBIX
BEITHYHH T10KapHOTO PHCKA B 3JaHUAX, COOPYKEHHAX U CTPOSHHAX Pa3.THYHBIX K1ac-
COB (QYHKUHOHANBHOH MOKAPHOH ONACHOCTHY, YTBepXKACHHOH mpukasoM MUC
ot 30 morst 2009 r. Ne 382, ¢ M3MeHEHMSAMH, YTBepKIEHHBIMH mprxkasom MUC
oT 12 aexabpsa 2011 r. Ne 749, zopaboTano ¢ y4eTOM OIBITA IPUMEHEHHS] METOXHKH H
1-ro H3nanus nocodus.

IlpeanHasHayeHo I1% NMPAKTHYECKOTO HMCIONB30OBAHHSA NIPH OIpPENEICHHH pac-
YETHLIX BEIHYHMH MOXKaPHOI'0 PUCKa Ha oObekTax o0mecTBeHHOTO Ha3HaueHus. Ilpea-
CTaB.IeHbI Pa3bACHEHHA IO PATY BONPOCOB, HE HALIEAIHNX OTPaXKEHHA B 1-M H3IaHHH.
[prBeneHE! MPHMEPHI pacdeTa MOXKAPHOTO PHCKA L1 MHOTOGYHKIHOHAILHOTO 3/a-
HHS, 3aHHA TOCTHHHIE! H MPHMEDP pacyeTra 9BaKyalld ¢ HCIIONb30BaHHEM HMHTAIIH-
OHHO-CTOXaCTHYECKOH MOJEITH.

IlpennasHadeno ;18 COTPYIHHKOB I'OCYyIapCTBEHHOH IIPOTHBROMOXKapHO#H
C.TyxO0Bl, TIpenogaBaTeieil H ciymaTenell noXapHO-TeXHHYECKHX H ApyTHX o6pa3o-
BAaTebHBIX OpPraHH3allMi, CIENHANHCTOB BEJOMCTB, HayJHO-HCCICAOBATEIIBCKHX,
IKCIIEPTHBIX H NPOEKTHEIX OpPraHM3aluHi, 3aHUMaIOMMXCsl TPOBEAECHUEM H IKCIIEPTH-
30# pacyeToB 10 OLleHKE [10:KAPHOTO PHCKA.

YJK 641.841.3
BbK 38.7:38.96

© MYC Poccun, 2014
© OI'BY BHUHIIO MUC Pocchu, 2014



COJEPXKAHUE

1. OBHIME MOTOXKEHHMS. ...t eecesesenene 6
2. NIOPAJOK ONNPEJAEJIEHHA PACYETHBIX BEJIMYUH
MOXAPHOI'O PUCKA B 3JAHUSIX, COOPYXXEHHUAX
H CTPOEHMSAX PA3.IHYHBIX K/ IACCOB

®YHKIHOHAJTBHOM MOKAPHOH ONMACHOCTH.................. 11
2.1. AHanM3 NOXAPHOH OMACHOCTH OOBEKTA. .......cvevreneeerieiereeiereeasreeanaens 11
2.2. Onpene1eHHe YaCTOThI PEANTH3ALHH I0XKAPOOIACHBIX

CHTYAIMM «.cvviiiiiiiniiiiniii ittt et esan e mn e r e e smnnasenes 15
2.3. IlocTpoeHue nosneit onacHeIX (HakTOpoB noXxapa

U Pa3NIMYHBIX CLIEHAPHEB ET0 PA3BHTHA .......evveeveeerervraneerneeeennenns 15
2.4. OneHka nociaeacTBUM Bo3aeHCTBHA oNacHX GaKTOpoB

[oXapa Ha JIoJeH 1714 pa3IM4HbIX CUEHAPHEB €r0 Pa3BUTHA ......... 18

2.5. Tlopsiaox pa3pabOTKH AOMONTHHTENbHBIX IPOTHBOMNOXKAPHBIX
MEPONPHATHH IIPY ONPEACICHAN PAaCYETHON BETHYHHbI

HHIMBHUIYATHHOIO MOMXKAPHOIO PHCKA. .. .ceceenereaaceaneeeeneeereeresenseesane 19
2.6. OnipeneneHye pacyeTHBIX BEJIHYMH HHAUBHIYAIEHOIO
TIOXKAPHOTO PHCKA ..ceeuuriernriieiaeireresseesisesssnannessseeesssnsesssasessnsansaneasones 19
3. TUITIOBBIE IIPUMEPHI PACYETOB BEJIMYHH
MOXAPHOTO PHCKA ...ttt 23
3.1. Ilpumep pacueTa 1J1A 31aHHS TOPrOBO-PA3BIIEKATEIBHOIO
HEHTP . .evcuveventrarerestenteneereseseeutatesesteseseneesesesesaent easentensestasesseensassesns 23
3.1.1. AHanM3 NOXAPHOH ONACHOCTH OOBCKTA .....evvcevercererneesinnans 23
3.1.2. OnpeneneHue 4acTOTH pea;IM3allUy I0XKAPOONACHBIX
CHTYAIHI «..ooviirieceiiereeteseeeeecsaes e s s s ssasaeaeeseesssenenn 25
3.1.3. DKcnepTHBIA BHIOOP CLEHAPHUEB MOKAPA ....c.vevervencrereercrsesenis 26
3.1.4. Boibop MeTO1a MATEMATHYECKOTO MOETHPOBAHMS
TIOMKAPA. .evieiurrereriascees st asa s s isesetesesensssaesdebameesessesansanas 33
3.1.5. McxonHble naHHbIE U1 NPOBEIEHHUS PacieTOB
0 PacNpPOCTPAHEHHIO ONACHBIX (aKTOPOB MOXKapa. ............ 35
3.1.6. Onucanue NoJeBOro MeTo4a MOAETHPOBAHUS
TIOMKAPA B 3JAHMHM .....veeneereeereersrereesenseniaessnsessessneerseesaseessasens 41
3.1.7. IlocTpoenue noneit onacHuIX HakTOpOB MOKapa
IS PA3IMYHBIX CLEHAPHEB €T0 PA3BUTHS ..ovuvernrenrererecnrenane 43



3.1.8. Onpenenexue pacueTHOrO BpeMEHH IBaKyalHy TrOAeH

H3 BIAHMSA. ....coeeeeuereeiesieranteseessetesssasssasessasnsasessensesessesansseneres 98
3.1.8.1. Meroauka pacuera BpeMEHH IBaKyalUH JTI0aei

TIPH TIOMKAPE ...cnvnmceverrreiennsessecateneesnteseeneesmeesetesmsesssesessesss 98

3.1.8.2. Pe3yneTaThl pac4eTa BPEMEHHM 3BAKYALIMH Lp. ..ecevvnvenenenes 104

3.1.8.3. OueHka nocneAcTBUi BO3AEHCTBUS ONIACHBIX (GAKTOPOB
[10’Kapa Ha JII0JEH V11 pa3;IHYHbIX CLEHApHEB

€10 PABBUTH ...veeveerenrereererersieseneeserseasesesssssentensessessersrene 128
3.1.9. Onpenenenvie BeHYNHbI MHIMBUIYAILHOTO
HOMKAPHOTO PHUCK ..ccvrmvreriereiereerernesueesernsesseseesaseserantesnsneenes 129
3.2. Tlpumep pacueTa 114 34aHMA K1acca QyHKIMOHAILHOH
noXapHOH onacHOCTH D12 ..ot 136
3.2.1. AHanu3 NOKAPHOH OMACHOCTH OOBEKTA ......ovvrveeerenenrennn. 136
3.2.2. Ompene:1eHHe YaCTOTH PEATH3ALHM [10)KaPOOIACHBIX

(97817221 11 1 U
3.2.3. DKcnepTHbIi BEIOOp CLEHAPHEB II0Kapa
3.2.4. Bribop MeToaa MaTeMaTHYECKOro MOJENUPOBAHUA

TIODKAPA. «.voeirereresimirieeiresenesesse e eeeseessenensebesansseneessssesaenenns 141
3.2.5. McxonHble JaHHbIC 1)1 IPOBEACHIS PaCYETOB

10 pacrpoCTPaHEHHIO ONACHBIX (PAKTOPOB MOXKAPA. .......... 143
3.2.6. Onucaxue NOJEBOTO METOa MOIEIHPOBAaHHA [TOXKaApa

B 3HAHMH ..ccvvinnniininiiiein e csenbesste e siae s sanes 147
3.2.7. Pe3ynbrathl pacyera BpeMeHH OJIOKUPOBaHHUA Iy Ted

IBaKyalHUH ONACHBIMH (GAKTOPAMH OXKAPA. ....covemreueemrerenes 148
3.2.8. Onpenenenne pac4eTHOIO BPEMEHHU 3BaKyallUu

THOZEH M3 3MAHM «..eoeveveerernrrenereeneneescsseseseesescenessesnessesennie 173
3.2.8.1. Meroauka pacyera BpeMEHH 3BaKyalluy TIOIeH

TIPH THOIKAPE ..oovonviririntinieninrisscnissite i ereeae s esse s s sansnens 173

3.2.8.2. Pe3ynbTaThl pac4eTa BPEMEHH IBAKYALHH fp. .oocvvenrnnenenn 179

3.2.8.3. OueHka nocaeACTBUiM BO3AEHCTBHA ONacHbIX GaKTOpOB
10Xapa Ha Moell 414 pa3IM4HbIX CLICHAPHEB
ET0 PABBHTHA ..cvovrirnmriiirnecniiitisieinsesiesnssiesnsasssssensesssessssnsnses 192
3.2.8.4. Onpenenenre BeTHIHHB HHANBAYaIbHOTO
HOMKAPHOTO PHCKA ..vverencririceieniaiesenisienessesesssessssssascsinns 193



3.2.9. Pa3pa6oTka AONOJIHHTEILHBIX IPOTHBOIIOKAPHBIX
MEPOMIPHATHH . ....cvvrurenienieieienienueretencenneessassneeseesnsesnseseens 197

3.2.9.1. Pe3y:bTaThl pacueTa BpeMeHu 6I0KHPOBaHUS

MyTei 3BaKyaluH OMACHBIMHU (aKTOPaMH IOXKapa

C y4EeTOM pEeanM3aluM JOMOJHHTEIbHBIX IPOTHBO-

MOXKAPHBIX MEPOMPUATHHL. ...vceveiiirinirieiertrcssaeseeneesinanans 198
3.2.9.2. Pacuer BpeMeHH 3BaKyallMy Moaei A1 cHeHa-

pHueB Ne 5 4 6 IpH BHITOJIHEHNH TOTIOJIHHTEIBHBIX

MEPOIPHATHH ..ottt se e e e e aesanesassmeeenaes 203
3.2.9.3. Onpenenenne BEpOATHOCTH 3BaKyaLHH JIIOACH
M3 3TAHUSA TIPH HOKAPE Pi..onicieceeeeieceecteeeeeese e 206

3.2.9.4. OnpeneneHue BEINYHHBI HHAMBUIYANBHOTO II0KAPHOTO
PHCKa C yYETOM peaTU3aLHU JONOTHUTEIbHBIX
MEPOTIPHATHH ...ce.ocecucreecreneerereresessessesnesesesressansssessanes 207
3.3. Ilpumep onpeneseH|s pacueTHOIO BpEMEHH 3BaKyalmu
1roAeit 1A 31aHMA KIacca QYHKIHOHANBHOM MOoXapHOi
onacHoCcTH ©4.3 ¢ UCNO.1b30BAHHEM UMHTALIHOHHO-

CTOXaCTHYECKOH MOJIEIN ABHIKEHHUS JIOJCKHX MOTOKOB............. 209
3.3.1. OIIHCAHUE MOMEIIH «.....cueemerrremerrerirsareneeraeseeneeseaaseaseenas 209
3.3.2. KpaTkas xapakTepucTHKa 00beKTa.............. ...214
3.3.3. CocraBneHne pac4eTHOH CXeMbl IBaKyalllH.. ...215
3.3.4. BeGop MeCT pa3sMeIeHHst KOHTPOJIBHBIX TOYEK ............... 219
3.3.5. Pe3YNBTATBl PACUETA .....ccvrureueenerecrirrenieeereeesieeeneessaresesenses 220
3.3.6. BBIBO/IBI 10 PE3YIBTATAM PACUETA .....evenverarereeaneeee RO 224
JIHTEPATYPA. ...t e e e s e st e e s s e e eme e s e b e st et 225



1. OBIIME MNIOJIOXEHUSA

1.1. Hacrosiiee nmocobue mo mpuMeHeHHIO «MeTonuKH
OIIpelie;IeHHs PACUETHBIX BEIHYHH I10’KapHOTO PHCKA B 31aHH-
X, COOPYKEHHSIX U CTPOCHHAX Pa3;IMYHBIX KJIAcCOB (YHKIIHO-
HaNBHOH MoxapHOH omacHocTH» (1anee — Ilocobue) mpenHa-
3HAYEHO IS NPAKTHYECKOTO HCIIONIb30BAHUS TIPU OIpeiere-
HUM PaAcCUYETHBIX BEIHYHH IOKAPHOTO PUCKAa B 3JIaHHAX, CO-
OPYKEHHSIX M CTPOCHHSX Pa3JIMYHBIX KJIaccOB (YHKIHOHATb-
HOM MmoXKapHO# onacHOCTH (ajnee — 0ObEKTOB) B COOTBETCTBUH
¢ MeToauKoii [1] (manee — MeToauKka), YTBEP)KICHHOH NpHKa-
3oM MUC Poccun ot 30 urons 2009 r. Ne 382, ¢ u3SMeHEHHAMH
(y1Bepxaens! npukazoM MUYC Poccun ot 12 nekabps 2011 r.
Ne 749).

Metomyka NpHHATa B COOTBETCTBUM ¢ [locTaHOBIeHHEM
[NpaButessctBa Poccuiickoit ®epepanun Ne 272 [2], koTopoe
YCTaHABJIMBAET NOPAAOK NPOBEACHHSI PacdyeToB IO OLEHKE II0-
>KapHOTO pHCKAa B CIy4asX, NPeIyCMOTPEHHBIX PDenepanbHbIM
3akonoM Ne 123-®3 [3].

1.2. PacueTHble BEIMYHMHBI [10XKAPHOTO PUCKA SIBILIIOTCS
KOTMYECTBEHHOH MepOH BO3MOXKHOCTHM pEaIH3allii II0XKApPHOMH
OIacHOCTH 00BEKTa U ee MOCJEeACTBUN Juis moaeid. Pacyers no
OLICHKE IOKApHOTO PHUCKA IIPOBOAATCA IIYTEM COIIOCTaBIEHHSA
pacYeTHBIX BEIMYUH MOXKAPHOTO PHCKA C COOTBETCTBYIOLIMMH
HOPMATHBHBIMH 3HAYEHUAMHM TOXAPHBIX PHCKOB, YCTAHOBJIEH-
HbIMH DenepansHbIM 3akoHOM Ne 123-D3 [3].

1.3. B Metozauke [1] noxapHslit pucK B 3TaHHH XapaKTe-
pHU3yeTcs 3HaYeHHEM HHIMBUIYAIBHOTO II0’KapPHOIO PUCKA.

1.4. B cootBetcTBHHM cO cT. 79 D3 Ne 123-@3 [3] BenuuuHa
HMHIUBUAYATHHOTO MOXKapHOTO PUCKA B 3JaHHAX M COOPYXKEHUAX



HE IO;DKHA MPEBBILIATh 3HAUYEHHWE OAHOH MHITMOHHOH B roj
(1. e 107 ron'l) NPH Pa3sMELICHUM OTIE/IPHOrO YEJIOBEKa B HaH-
0osiee yaaneHHON OT BBIX0/1a U3 3/1aHHs, COOPYKEHHS TOUKE.

1.5. Pe3ynbTaThl OLIEHKH MOXKaPHOTO PUCKA UCTIONB3YIOTCS
511 000CHOBaHHUs OOECIIEYEHHUs TOMYCTHMBIX 3HAYECHHUIA [TOXKap-
HOTO PHCKa, YCTAHOBJIEHHBIX (eIepajbHEIM 3aKOHOIATEBCT-
BOM, B CICIYIONIHX CIydasx:

OOBEKTHI, I KOTOPBIX (eaepalbHBIMU 3aKOHAMH O TEX-
HUYECKHX perilaMeHTaX W/WIH HOPMAaTHBHEIMU AOKYMEHTaMH
[0 MoXkapHOM 0€30IaCHOCTH HE YCTAaHOBJIEHBI TpeOOBaHHUS I10-
JKapHO# 6e30M1acHOCTH,;

OOBEKTHI, JUI1 KOTOPBIX HE B MOJHOM OObEME BHINOJIHEHBI
TpeOOBaHNA HOPMATHBHBIX JOKYMEHTOB 110 TIOXapHO# Oe3omac-
HOCTH;

JUIA TIPUHATHS peHIeHHH Mo pa3paboTKe AOTONHUTEIBHBIX
Mep 110 00eCIIeYeHHIO TT0)KapHO# 6e30macHOCTH 00bexTa B CIry-
9ae MPEBLIIICHHA OJHHM WJIH HCCKOJBKHMH PAcueTHBIMH 3Ha-
YEHHSAMHU MOXKaPHBIX PHCKOB HOPMATHBHBIX 3HaYECHHH, YCTaHOB-
JIEHHBIX (heiepasIbHbIM 3aKOHOAATETECTBOM.

Heo6xomMocTh BKTIOUEHHS B NPOEKTHYIO JOKYMEHTa-
LIMIO pacueToB IO OLICHKE MOXKapHOTO PHCKAa PeryIaMeHTHPYeTCA
IocranoenenueM IlpaButensctBa Poccuiickoit Penepanuu
Ne 87 [4].

1.6. B cooTBetcTBHH ¢ 1. 1 MeToaAnKH, OHa pacnpocTpa-
HACTCs Ha 3[aHMs KIaccoB (DYHKIIMOHAIBHOMN TOXKapHOM oInlac-
HOCTH:

®1.2 — rocTHUHUIEI, OOLIEKUTHSA, CIASIBHBIE KOpIyca Ca-
HaTOpHEB M JJOMOB OTAbIXa O0INEro TUMNa, KEMIMHIOB, MOTEIEH
1 TIAaHCHOHATOB;

@2 — 313aHUs 3pETMIIHBIX H KYJIbTYPHO-TIPOCBETUTEIBHBIX
YUPEXIEHHH, B TOM YHUCIIE:



a) ®2.1 — TeaTpsl, KHHOTEATPhl, KOHLEPTHBIE 3aJIBI, KIIy-
Obl, IIMPKH, CIIOPTUBHBIE COOPY>KEHHUA ¢ TpHOyHamu, 6ubnuore-
KA U JpYIHe YYPEXHEHUS C PACUETHBIM YHCIOM IOCAIOYHBIX
MECT JUIA TIOCETUTEJIeH B 3aKPHITHIX [TOMCIICHHUAX;

6) ®2.2 — My3eH, BBHICTaBKH, TaHIICBAJIbHBIE 3Bl M JpY-
THE NTOJ0OHBIE YUPEKICHHA B 3aKPBITHIX TOMEIICHUAX;

B) ®2.3 — Tearphl, KUHOTEATPHI, KOHLEPTHHIE 3aJIBI, KIIy-
OB1, LIUPKH, CIIOPTUBHBIE COOPY>KEHHUS ¢ TpHOyHaMH, OubIHOTE-
KH M JpYTHe YYpexIEHHs C PacuyeTHBIM YHCIOM MOCATOYHBIX
MECT JUIA TToceTHTeNeR Ha OTKPBITOM BO3IyXe€;

r) ©2.4 — My3eH, BLICTaBKH, TaHIIEBAJIbHbIE 3aJIBI U ApYTUe
MOJOOHBIE YUPEXK/ICHHS Ha OTKPHITOM BO3/IyXE;

O3 — 37aHusA OpraHU3aIHii o 0OCTy)KMBaHHIO HAaCEICHHS,
B TOM YHCIIE:

a) @3.1 — 31aHus opraHU3alKil TOPrOBIIH,

6) ©3.2 — 31aHKs opraHu3alHid OOIECTBEHHOTO MUTaHHS;

B) @3.3 — BOK3&IHI,

r) 3.4 — N IMKIHHUKY ¥ aMOyJIaTOpHH;

A1) $3.5 — nomMemeHus IS IOCETHTENEH OpraHu3anuit
OBITOBOTO M KOMMYHAJbHOTO OOCTY)XHBAaHHS C HEPACUYETHBIM
YHC;IOM MOCAJI0THBIX MECT IS IOCETHTENEH;

e) ©3.6 — GHU3KYIBTYPHO-03J0POBHTEILHBIE KOMILIEKCHI U
CTIOPTHBHO-TPEHHPOBOYHBIE YYPEXKICHHUI C MOMELIeHUAMH 6e3
TpUOYH 15 3pUTeNeii, ObITOBEIE TOMENIEHHUs, OaHy;

@4 — 3manus HayYHBIX B 00pa30BaTEJILHBIX YUPEKICHHUH,
HAy4HBIX H IIPOEKTHBIX OPraHU3alLlAi, OPraHOB YIIPaBJIEHU yu-
pEXIEHMH, B TOM YHCIIE:

a) ®4.1 — 3maHus 001e00pa30BATENBHBIX YUPEXKACHUH,
00pa3oBaTENbHAIX YYPEKICHHH JOMOTHUTEIBHOTO 00pa30oBaHUs
JeTel, o0pa3oBaTeNbHEIX YYPEKIEHUH HadalbHOro mnpodec-
CHOHAJIBHOTO H CPEIHET0 MPO(eCCHOHATFHOI0 00pa3oBaHMs;



6) ®4.2 — 35anus 00pa30BaATEIBHBIX YIPEXKICHHH BHICIIIE-
ro mIpoecCHOHATFHOrO O00pa30BaHHs W JOMOJHHUTEIHEHOTO
npodecCHOHATEHOTO 00pa3oBaHKs (MOBBINICHAS KBaTH(UKa-
1IMH) CTICIHA.TUCTOB;

B) ®4.3 — 37aHHS OpraHOB YIIPaBJICHHS YYPEKICHHH,
MPOEKTHO-KOHCTPYKTOPCKUX OpraHu3auui, HHGOPMALMOHHBIX
M PEAaKIIHOHHO-H3aTeNbCKUX OPTaHU3alMid, HayYHBIX OpraHH-
3anui, 6aHKOB, KOHTOP, OPKCOB,;

) ®4.4 — 31aHUA NOXKAPHBIX JIETIO;

@S — nmoxapHBIE OTCEKH MPOU3BOACTBEHHOIO WM CKJIAjI-
CKOr0 Ha3HA4YeHHs C KaTeropueidl NOMEIEHHH IO B3PBHIBOIO-
*apHOH U noxapHoit onacHoct B1-B4, I', JI, Bxoasume B co-
CTaB 3/llaHUH C (YHKIHMOHAIBHOH II0KapHOH omacHocTeio D1,
®2, @3, ®4, B ToM uncine D5.2 — CTOAHKHA AI9 aBTOMOOHIIEH
6e3 TeXHHUECKOro 00CIy)KMBAaHUS U PEMOHTA.

1.7. B coorBercTBHH ¢ MeTOauKO# olpeneieHHe pacyer-
HBIX BEIMYHH IIOXKAPHOI'O PHCKA OCYIICCTBIAETCA HA OCHOBAHHUHU!

a) aHaJIU3a NOXKapHO# OIIAaCHOCTH 3/IaHH;

6) ompenmeseHHs 9YaCTOTHl peATM3alMM [10)KAPOONACHBIX
CHTyaluii;

B) IOCTPOEHHs NOJieH OmacHBIX (PaKTOPOB IHoXKapa I
Pa3HYHBIX CICHAPHEB €r0 Pa3BHUTHSA;

T') OLICHKH TOCJICACTBUNA BO3AEHCTBHA ONACHBIX (paKTOpoB
MoXKapa Ha JII0JeH JUI Pa3/IMYHbIX CLIEHAPHEB €r0 Pa3BUTHSA;

1) HaJIMYUA cCHCTeM obecrieyeHHs ToXkapHOH 6Ge3omacHo-
CTH 3[1aHHH.

1.8. B cooTBeTcTBHH C 1. 4 MeTOIMKH pe3y;IbTaThl U BhI-
BOJBI, MOTy4YEHHBIE NPH ONpeNeNeHHH MOXKapHOTO PHCKa, HC-
TOJNB3YIOTCA U1 00OCHOBaHMA TMapaMETPOB W XapaKTEPUCTHUK
3[aHUii, COOPY>KEHHH U CTPOCHHI, KOTOPbIE YYUTHIBAIOTCS B Ha-
crosmeil MeTonuxke.



1.9. Ilpu HEOOXOZMMOCTH MPOBEAEHHUS pacdeTa €ro pe-
3ynbTaThl OQOPMISIOTCS B BHJE OTYETa, COOTBEICTBYIOLLETO
TpedoBaHusaM [TocTaHoBneHNd [2], B KOTOPBIA BIGIFOYAIOTCA:

a) HaMMEHOBAaHME WCIIOJL30BAaHHOH METOIHMKHM, IIpedy-
cMoTpeHHoi 1. 5 IloctaHOBIEHNS;

0) omucanne o6bekTa 3aU[UTHI, B OTHOIIEHUH KOTOPOTO
MpPOBEJEH pacuyeT IO OIEHKE IOXXAPHOIO PHCKa, NPH 3TOM
B JaHHOM pa3jieNie yKa3hIBaeTCSd OCHOBaHME MUl IPOBEJICHHS
pacdeTa pucka. B cirydae ecin ocHOBaHHEM SABISETCSA HeCOOIO-
jJeHue TpeOOBaHHH HOPMAaTHBHBIX JOKYMEHTOB, IPHBOIATCH
¢dbopMyHpOBKH JaHHBIX TpeGoBaHui. [Ipy OTCYTCTBHMH HOpMa-
THBHBIX TpeOOBaHHI yKa3bIBaeTCs, YTO HOPMATUBHEIE TpeOoBa-
HHS 711 00bEKTa OTCYTCTBYIOT;

B) pe3yibTaThl NPOBEJIEHUS PAcUETOB MO OLIEHKE I0Xap-
HOTO PUCKa;

T) NepeYeHb HCXOAHBIX [aHHBIX M HCIIOJIB3YEMBIX CIIpa-
BOYHbIX HCTOYHHKOB HH(OPMAIIHH;

) BBIBOA 00 YCJIOBHSX COOTBETCTBHS (HECOOTBETCTBHS)
00BbeKTa 3aIUThl TPEOOBAHUAM MOKAPHOH 0€30I1aCHOCTH.

Hmxe Ha ocHoBe MosI0XKeHWH MeTOIUKH ONUCHIBAIOTCA
[poLieypa H OCHOBHEIE JTAIlbl IPOBEACHHUS PAacdETOB IO OLICH-
K€ I0XapHOro pHCKa.
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2. IOPAAOK ONPEJAEJEHUSA PACUETHBIX
BEJIMYHUH NNOXKAPHOI'O PUCKA B 3JAHUAX,
COOPYXEHUSAX U CTPOEHHUSIX PA3TTHYHbBIX
KJIACCOB ®YHKIMOHAJIBHOU MOYXKAPHOM
OIIACHOCTH

2.1. AHA.IM3 NOKAPHOH ONMaCHOCTH 00BbeKTa

2.1.1. B coorBerctBuM ¢ MeTomukoH Ui mpoBeNECHHS
aHaJH3a [MOXKapHOH ONAaCHOCTH OCYLUECTBIAETCS cOOp AaHHBIX O
3[IaHUM, KOTOpbIe BKIIOYAIOT B ceOsl:

06BbEMHO-IUTAHUPOBOYHEIE, APXHTEKTYPHO-CTPOUTEIHHbIC
M TEXHOJIIOTUYECKHE PETHEHHUs;

TeMIOpH3NIECKHE (TEIUIOEMKOCTH, TCILIONPOBOIHOCTH,
IUIOTHOCTB) M HO)KapHO-TEXHAYECKHUE (TIPEAC;IH OTHECTOHKOCTH,
KJIacChl KOHCTPYKTHBHOM ONACHOCTH) XapaKTEPHCTHMKH OTpax-
AKX KOHCTPYKUHH ¥ pa3MeNIeHHOro 000pyA0BaHus;

BHUJI, KOJTMYECTBO M pa3MeIlEHHE FOPIOYHX BELICCTB H Ma-
TEPHAIIOB;

KOJIMYIECTBO H MECTAa BEPOATHOTO pa3MeNIeHH STIOCH;

CHCTEMBI NO0XXapHOH CHTHAJIM3alHH H TNOXapPOTYLICHHS,
NPOTUBOJBIMHOM 3aIIUTHI, OMOBELICHHS STIONEH O moXkape
YIIpaBI€HHs 3BaKyalHen e,

2.1.2. OmpenensieTcst BUI, KOJTUYECTBO U PasMEIIEHHE TOPIO-
4HX MaTepHanoB MCXOA M3 JaHHBIX O (GYHKIMOHATHHOM Ha3Hade-
HHH pacCMaTpHBAEeMOH YaCTH 34aHHA, COOPYKEHMS WIH CTPOCHHS.

CaoiicTBa roproyell Harpy3ku B IIOMELIEHHH OYara Iioxkapa
CJIelyeT IPUHAMATB I10 JIaHHBIM KCIIEPUMEHTATBHBIX HCCIIE10Ba-
HHUH WM CIIPaBOYHOM JIMTEpaType. B nocnenueM ciydae 3HaueHus
CBOHCTB (32 MCKIIOYCHHEM IOTPeONIEHHS KHCIOPOda) JIOSDKHBI
6b61Th He MeHee npuBeneHHbIX B Ta0:1. 1. IIpu oTcyTCTBHM JaHHEIX
3HAYCHHUS CBOUCTB JIOITyCKAeTCs IPUHMMATD 1o Tabt. 1.
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Ilpu 3TOM 4714 BCEX IIOMCINEHHH, KPOME CTOSHOK JIETKO-
BBIX aBTOMOOMJIEH, PEKOMEHIyeTCs IPHHUMATh KpyroBoe pac-
NPOCTpaHEHUE Mokapa B cooTBeTcTBUH c (opmyioit (116.1)
npui. 6 MeToaukH (3a HCKIIOYEHHEM Y3KHX JUTUHHBIX ITOMeIlle-
HHUH ¥ TIOMENICHUH C pacloIoKeHHEM rOproYeii Harpy3Kkd B BUE
Y3KOH M0:;10CH!). [/l CTOSHOK JIETKOBBIX aBTOMOOHIIEH IIpUHKUMa-
eTcs IMHEHHOe pacHpoCTpaHEHHE T10Kapa, a B KauecTBe IIMPHHEI
roproyeli Harpy3KH NPHHHMAETCS IIUPHHA ABTOMOOHISL.

MakcuMasibHYI0 IUIONIA b TOPEHUS A TOMEIIeHHH
KJIaccOB (DYHKIHOHAIBHOH MoxapHOH omacHOCTH ©1-D4 cie-
JlyeT TIPHHUMAaTh PaBHOH ABYM ILUIOIIAISIM NOMEINEHMs oOYara,
1 noMemieHud kinacca P5.2 ¢ BBICOTOH XpaHEHHS MeEHeEe
5,5 M — paBHOH 4eThIpeM IUIOIIAIAM TIOMEIIEHHS ovara, IIf
nomenieHui wiacca ®5.2 ¢ BpicoTOH XpaHeHus Oonee 5,5 M —
paBHOH (AKTHYECKOH IOBEpXHOCTH TOPIOYHX MAaTepHAIOB
(1o He MeHee 10 wTomaaen MOMEIIECHHUS).

2.1.3. KonuyecTBO H MecTa BEPOSTHOTO pa3sMEHICHHUS STiO-
IieH cieyeT NPUHUMATL HCXOMs U3 3alaHHMs Ha NPOCKTHPOBA-
HHE, JAIIBIX 3aKa34MKa, HHOM JOKYMEHTAUHH Ha O0BEKT, HO HE
MEHee, YeM 3TO MpeIyCMOTPEHO HOPMAaTHBHBEIMH JOKYMEHTaMH
10 NOXKapHOH 6€30MacCHOCTH.

2.1.4. Ha ocHOBaHUHM NOJIYyYEHHBIX B pe3yinbTare cbopa
HH(OpPMALHH JaHHBIX 00 OOBEKTE HMPOU3BOAMTICS AHATH3 €ro
noxkapHoi onacHocTH. IIpoBepsieTcss cooTBeTCTBHE OOBEKTa
HOPMATHUBHEIM TPeOOBAHUSAM IO IOXKAPHOH Ge30IacHOCTH.

2.1.5. Ha oCHOBaHMH IIPOBENCHHOTO aHANM3a AENaeTCs
BHIBOJ, O HEOOXOAWMOCTH HJIH OTCYTCTBHH HEOOXOAHUMOCTH
NpOBeIEHHS pacyeTa PHUCKa.
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3nayeHnn 10Ka3aTC/IcH HOKAPHOI OMACHOCTH THIIOBOH I'oploYeii Har

Tabmuna |

PY3KH B IOMCIIICHUAX

3 £ ) ?; Brizenenne TOKCHIHBIX
: 2 3} é = E 2| m & HPOAYKTOB TOPEHHUSA, KI/KT
EEERE-CEREEE DN RN ¥ ’
g9 g e |588 ESEE|l EgE
Bun nomemenus 8 5 g§ &g % | = 8‘% v 85 g qé; E\‘Q
0 O =1 = g o
mEg2 §§5>§§§§5%§ > g Co, co HCI
g ° g 8 g
= = ~ a.
JKusle noMelneHus
FOCTHHHLL, OBLEKATH 13,800 270 | 0,0145 | 0,0045 | 1,0300 | 020300 | 0,0022 | 0,01400
HT. O.
S’T'OI;"W’ 3ajlpecTopata | 3g0 82 0,0145 | 00045 | 14370 | 128500 | 0,0022 | 0,00600
3an Teatpa, KuKoTearpa, 13,800 270 | 0,0145 | 0,0055 | 1,0300 | 020300 | 0,0022 | 0,01400
ky6a, MpKa u T, 1.
Tapaepobnl 16,700 61 0,025 0,007 2,56 0,88 0,063 -
;‘g;‘j""“‘ OmbmoTek, | 4500 | 4950 | 0,00100] 0,008 | 1,1540 | 1,10870 | 0,09740| 0
My3eH, BLICTABKH 13,800 270 | 0,0145 | 0,0055 | 1,0300 | 0,20300 | 0,0022 | 0,01400
Moacoburie u Gerrosbie | 14 606 | 5300 | 001290 00420 | 1,1610 | 064200 | 0,03170| 0
NOMCLHCHHUA
AJMHHHCTPATUBHBIC
MOMCINEHHA, yieGHEIe 14,000 47770 | 0,01370| 0,0045 | 1,3690 | 1,47800 | 0,03000 | 0,00580

KJaces! ko, BY3os;
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Oxonuanue mabu. 1

BriaeneHue TOKCHIHEIX

£
' % - § L % o N 5 IPOIYKTOB TOPEHHS, KI/KI
sgfEe | g2 |EEE°EEEs| B
Buyi noMemenus E 5 g§ \§'L§ z E % §‘NE4 :; § E.% 2 S
w O - 5 = L O
TEEE | SEE iR SSEE| S 0, co HC
3 < < Q
= p B 5
g
MarasuHsl 15,8 270 0,015 0,0055 1,25 0,85 0,043 0,023
3ai Bok3ana 13,800 270 0,0145 0,0055 1,0300 0,20300 0,0022 | 0,01400
Crostniu nerkoLIx 31,700 487 | 0023 | 00068 | 2,64 1,3 0,097 | 0,011
aBTOMOOMJICH
CTOog1KH JICI'KOBbBLX
aBTOMOOMNEH ¢ ABYX- 31,700 487 0,023 0,0136 2,64 1,3 0,097 0,011
YPOBHEBLIM XPAHCHUEM
CTanuoHL 26,4 78 0,004 0,004 2,09 1,8 0,127 —
Cropr3aibl 16,7 61 0,024 0,0045 2,56 0,88 0,063 —




2.2. OnpexejieHHe YaCTOTHI peaTu3alHH M0KaAPOONacHbIX
CHTYaUHH

YacToTa peasiM3aliM MOXapOOMacHbIX CHTYallHi ompere-
JisieTcs 9acTOTOH BO3HMKHOBEHMS IOXKapa B 37aHUU B TCUECHHE
roza. Ilopsaok onpeaesieHHs 4acTOTHI BOSHHMKHOBEHMS IOXKapa
B 3JlaHHH [IpHBEACEH B pas3A. I Meroauku.

2.3. [locTpoenne no.1eii onacHbIX GaKTOPOB MoOKapa
AJIS Pa3JIMYHBIX CIIEeHAPHEB €ro Pa3BHTHS

2.3.1. B coorBetctBHM ¢ npuwi. Ne 6 kx 1. 12 Meroauku
NP TOCTPOCHHM MOJICH onacHEIX (aKTOpoB moxkapa Jis pas-
JIMYHBIX CHCHAPHEB €r0 PA3BUTHUA YUUTBIBAKOTCA IMPEACIBHO 0~
TyCTAMBIE 3HAYEHHS 10 KaX;IOMY M3 ONacHBIX (DaKTOPOB I10Ka-
pa, KOTOpBIE COCTABSISIOT:

10 MOBBILIEHHOH TeMmepatype — 70 °C;

110 TETOBOMY MOTOKY — 1400 B1/M%;

10 norepe BUIUMOCTH — 20 M (fuId ciydas, xoraa oba ro-
PU30HTAJIBHBIX STMHEHHBIX pa3Mepa MOMeIleHHsT MeHbIe 20 M,
HpenesbHO JOIMYCTHMOE PAacCTOsiHUE MO NOoTepe BHAHMOCTH
cliexyeT NPHHUMATh PaBHBIM HauGoJbOIEMY TOPH3OHTAIBHOMY
SIMHEHHOMY pa3Mepy);

0 NOHMKEHHOMY COep)KaHuIo kuciopoaa — 0,226 Kr/m’;

MO0 KaXKIOMY M3 TOKCHYHEIX Ta3000pa3HbIX MPOAYKTOB
ropeaus: CO, — 0,11 KI‘/M3; CO - 1,16 10° Kr/M3; HCIl -
23 - 107 kr/v’.

Kputnueckoe BpeMs [0 KaXIOMY M3 OMacHBIX akTOpoB
IoXKapa ONpeIe;IaeTcs Kak BpeMsd NOCTIKEHHUS 3THM (HaKTOpOM
HpenensHO JONYCTHMOrO 3HaYeHHs Ha MyTAX 3BaKyallHy Ha Bbi-
cote 1,7 M OT noJjia IIOMENIEHHU.



2.3.2. Beuay TOro 4ro mpoBEIEHHE PacdeTOB II0 PacIpo-
CTPaHEHHIO ONACHBIX (PAaKTOPOB IOXKapa IS BCEX BO3MOXHBIX
CIEHAPHUEB Pa3BHTH 110XKapa sBJIACTCS NPAaKTHYECKH HEBBIION-
HUMOH 3a7a4eH, B paMkax MeTOIMKH pacyeT MOXapHOTO pUCKa
NPOU3BOJUTCS IO OJHOMY HJIM HECKOJNBKUM CLIEHApHUsAM, IpH
KOTOPBIX OXXHIAIOTCS HAWXYALIME MOCJEACTBHS I HaXo[s-
IIMXCS B 3/1aHUU Jroneid. BeiGop jlaHHEBIX CliEHapHEB OCYIECTB-
JETCS SKCIIEPTHBIM TIyTEM.

Cyenapuii noxcapa npeicTaBiser co0oid BapHaHT pa3BH-
THS [I0XkKapa C Y4eTOM MPHHATOrO MECTa BO3HHKHOBEHHS H Xa-
paxTepa ero pa3putii. CueHapuit moxapa onpeaesseTcs Ha oc-
HOBE JaHHBIX 00 00BEMHO-IIAHHPOBOYHBIX PELICHHAX, pa3Me-
LICHUH TOproYell Harpy3ku U Jrojed Ha oObekTe. IIpu pacuete
paccMaTpHBalOTCs CLEHApHH I0Xapa, IPH KOTOPHIX peanusy-
I0TCA HauxXy/Imde YCIOBHA s obecnedeHWs Oe30MacHOCTH
moaed. B kauecTBe ClieHapUeB ¢ HAUXYAIIHUMHU YCIOBHSMH I10-
’apa cjelyeT paccMaTpuUBaTh CLIEHapUHM, XapaKTepU3yeMble
HauOoJsiee 3aTpyAHEHHBIMH YCJIOBHMSMH 3BaKyallMd JIOAEH H
(umu) naumbonee BBICOKOH auHAMHKOH Hapactanus O®II,
a UMEHHO MOXKaphl:

- B IIOMELIEHHAX, PACCUUTAHHBIX Ha €JAMHOBPEMEHHOE
npucyrcTeue S0 u 6onee yen.;

- B CHCTEMaXx NOMEIIEHUH, B KOTOPBIX HM3-3a2 pacnpocTpa-
aerust ODIT Bo3MokHO ObICTpoe OJIOKMpOBaHHE IyTEH 3BaKya-
UM (KOPUIOPOB, 3BaKyaLMOHHBIX BBIXOAOB M T. A.). Ilpu 3Tom
oyar moxapa BeiOHpaeTcs B IIOMEIEHHN MaJloro oobeMa BOIH-
3 OT OJIHOTO M3 3BaKyallHOHHBIX BEIXOMIOB, THOO B IIOMEILEHHH
¢ OONBIIMM KOIWYECTBOM IOpIOYEH Harpys3KH, XapakTepH3ylo-
mieticsi BRICOKOH CKOPOCTBIO paclipOCTPaHEHHs! IUIaMEHU;

- B TNOMEICHUAX U CHCTEMaxX NOMELIEHHH aTPHyMHOIo
THIIA;
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- B CHCTEMaXx IOMEIIEHHH, B KOTOPHIX M3-3a HEAOCTATOYHOM
TIPOITyCKHOM CIIOCOOHOCTH IIyTeH 3BaKyallMd BO3MOXKHO BO3HHK-
HOBEHME IPOJIOJDKHTEIBHBIX CKOIUIEHHH MIOACKHX IIOTOKOB.

B ciyyasx, Koraa mnepedMcieHHBIE THIBI CIIEHApHEB
HE OTpa)kal0T BceX OcoOeHHOCTeH 00BEKTa, BO3MOXHO pac-
CMOTPEHHE HHBIX CLIEHapHEB NOXKapa.

Cuenapuu mnoxapa, He pealu3yeMble NIPpd HOPMAaIbHOM
peXKHME IKCIUTyaTalMu 00beKTa (TepakTHl, OKOTH, XpaHEeHHe
roproueii Harpy3KH, He IIpeJyCMOTPEHHOH Ha3HaueHHEM OObeK-
Ta U T. 1I.), HE pacCMaTpPUBAIOTCA.

2.3.3. B nomemeHuy, HMEIOIEM J(Ba M Oomee 3BaKyall-
OHHBIX BBIXOJIa, OYar IOXKapa CIeayeT pa3sMemarh BOMH3H BEI-
X0/la, MMEIONIET0 HAHOOABIIYI0 MpPOUYCKHYI0 CIHOCOOHOCTB.
Ipu 3TOM aHHBIN BBIXOZ CUHTAETCH O;IOKMPOBAHHEBIM C IIEPBBIX
CeKyHJ [0)apa U IPH ONpenesieHHH pacyeTHOTO BPEMEHH 9Ba-
Kyalldd HE y4HThIBaeTCs. JlJaHHOE MOJIOKEHHE paclpOCTpaHseT-
CA TAaKXC Ha INOMCIICHHA, B KOTOPbIX B COOTBETCTBHH C HOpMa-
THUBHBIMH TpeOOBaHUAMHU NODKHO OBITH HE MEHEE IBYX JBaKya-
LMOHHBIX BBIX0OJO0B. ClieloBaTeNbHO, PacdeToOM I[0XKApHOTO
pHUCKa HE MOXKET OBITHh 000CHOBaHO YCTPOHCTBO OTHOTO DBaKya-
LIHOHHOTO BBIXOJA U3 MOMEUICHHS, B KOTOPOM B COOTBETCTBHH
C HOPMaTHBHBIMU TPeOOBaHHAMH JOKHO OBITH HE MEHee ABYX
3BaKyalMOHHBIX BBIXOAOB. Tak Kak B 3TOM CIIy4ae MBI J0;DKHBI
3a07I0KHpOBaTh €TMHCTBEHHBIH 3BaKyaLlHOHHBIH BHIXO/.

B noMemeHuM ¢ OAHHM 3BaKyallMOHHBIM BBIXOIOM
(3a HICKITIOYEHHEM TIOMEIIEHHH, B KOTOPHIX B COOTBETCTBHHU
C HOPMaTHUBHBIMH TPeOOBaHUAMHU JIOJDKHO OBITH HE MEHEe ABYX
3BaKyallHOHHBIX BEIXOJOB) BpeMs OJIOKHPOBaHHS BBIXOHA OIpe-
JIEJIETCS PacCUETOM.

2.3.4. JIng kaXIoro CiieHapus B COOTBETCTBHH ¢ pasn. Il
npuwiI. Ne 6 k 1. 12 MeToauku ¢popMyJIHpyeTcs MaTeMaTHIECKas
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MOZEIb U MOJCIHMpYETCS JAMHAMWKa pa3BHTHA Ioxapa. [Ipu
3TOM pe3y/bTaTaMH MOAEIUPOBAHUA OYIyT ABIATHCS:

- IIpH HUCIIO/Ib30BAHUH AHANUTHYECKMX COOTHOLICHUH A
ONpeNE;IeHHs. KPHTHYECKOH IPOAODKUTEIBHOCTH IoXKapa —
3HaY€HUE BpeMEHH O;I0KMPOBaHHS ITyTed SBaKyaluy;

- IIDH HCIOIb30BAHMM HMHTETPAIbHBIX M 30HHBIX MOJe-
Jed — rpagukd 3aBUCHMOCTH OMNAcHBIX (haKTOpPOB IoXapa
OT BPEMEHH;

- TIPH HCIIOJIb30BAHHHU IOJEBBIX MOAEIECH — N0 ONAacHBIX
bakTOpoB HoXapa.

Bo Bcex ciydasx, 3a HCKIIOUEHHEM pacyeTa [0 aHaJIUTH-
YECKMM COOTHOLIEHHAM MU ONpeAcfieHHs KPUTHYECKOH mpo-
TO/DKMTENIBHOCTH [10XKapa, pe3y;1bTaThl JOSDKHBEI OBITH TIpen-
CTaB:IeHH! B rpadyudeckoit Gopme.

2.3.5. Ha ocHOBe IpOBEACHHBIX PacUETOB ONPENENISIOTCT
BpeMeHa OJIOKUpOBaHHA MyTel IBaKyaldH BOIM3U BaKyaIl[HOH-
HBIX BBIXOZOB, 8 IIPH HEOOXOIMMOCTH U B APYTHX KOHTPOJIBHBIX
TOYKaX.

2.4. OuneHka nocjaeAcTBUI Bo3aeiicTBMsI onacHbIX GpaKTOpOB
nozapa Ha J1ojeli 1Jis pa3s.THYHbIX CHeHAPHEB €r0 Pa3BHTHA

2.4.1. I KaX0ro CleHapHs CTPOMUTCS pacdeTHas cXxema
3BaKyalluH, GOpMyJIHpYETCS MaTeMaTHYecKas MOIENb M MoJe-
JHMpyeTCs 3BaKyalHs JII0JeH U3 30aHus IPH MoXape.

2.4.2. B coorBercTBUH ¢ npwiI. Ne 2—5 MeToauku onpeje-
JISI€TCsl pacueTHOE BpPEMs dBaKyaluH jmoaei fp. IIpu sTom ¢uk-
CHPYIOTCS TaKKe BPEMEHA JBH)KCHHS STIOJEH OT MeCT NEPBOHA-
4aJbHOIO PasMELICHHs J0 3BaKyallHOHHBIX BHIXOJOB M APYTHX
KOHTPOJIBHBIX TOYEK, @ TakkKe HaJIMYHE U UIMTENBHOCTh CKOI-
JIEHHH JII0JIeH Ha MyTaX 3BaKyanud. [IpeamodtuTesnbHo, ¢ TOUKH
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3peHHs] BOSMOXKHOCTH KOHTPO;IS MPaBWIBHOCTH PacieToB, IH-
HaMHUKY JBH)XE€HHS JIIOJIEH 0T0Opa3uTh Ha TpaduKax.

2.4.3. Ha ocHoBe mH(bOpMaluu, NOTydeHHOH mpy Moze-
SIMPOBAHWM Pa3BUTHA 10XKapa M 9BaKyalluM SIojei, ompemdens-
eTcs BEPOATHOCTB IBAKyallMH JIFo/Iel IIpH Hokape.

2.4.4. B cootBetcTBUM ¢ pa3fl. Il MeTonuxu onpeaensercs
pacyeTHas BEMMYMHA MH/IMBHIYAIBHOTO NI0)KapHOTO PHCKa.

2.5. Ilopagok pa3paboTKH KONO.THUTEIBHBIX
NPOTHBOINOKAPHBIX MEPOIIPHATHI NIPH onpele.IeHUM
pacyeTHOH BeIHYMHBI HHAHBHIYATbHOTO NIOKAPHOI0 PUCKA

B cootBerctBUM C I. 2.1 Metomuku, B ciy4ae ecid pac-
YeTHass BCIMYHMHA WHAWBHIYaTbHOTO MOXapPHOIO PHUCKA MPEBHI-
11aeT HOpPMAaTHBHOE 3HAYEHHE, B 3IaHHH CIENYeT NPEeAyCMOT-
pETh IOTOJHHUTENBHBIE MPOTHBOMOXAPHBIE MEPONPUATHS, Ha-
TIpaBJICHHBIE HA CHH)KEHHE BEJIMYHHBI TOXKAPHOTO PHCKA.

2.6. OnpeaesneHue pacyeTHbIX BEJIMYUH
HHIMBHAYA.IbHOTO HOKAPHOr0 PHCKa

CoriacHO MeToaHKe MHIMBHAYaNbHbIA [OXKapHBIH PHCK
OTBeYaeT TpedyeMOoMy, €CIH

<O" 1
0 <Q", 1)
rie Q: — HOpMaTUBHOE 3HaY€HHUE HHINBUAYAIHHOTO MOXapHOTO

pHUCKa, Q: =10 ron; Qs — pacyeTHas BeIMYAHA WHIUBHUTY-
JIBHOTO MOXKapHOTO PUCKa.
PacuerHas BenMYMHA WHAMBUAYAIBHOTO [MOXKapHOI'O PHC-
Ka (Jy; U1K i-TO CUEHAPHS NI0XKapa PacCUUTHIBaeTCA 110 hopMmysie
Qsi = Qm’ (l - Kam) Pnpi (1 - Pai) (1 - Kn.zi), (2)
rae On; — 9aCTOTa BO3HMKHOBEHMS T0XKapa B 3TaHUHM B TEUCHHE
rofia, onpeAenseTcs Ha OCHOBAHMM CTaTHCTHYECKUX HAHHBIX,
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NpUBEACHHBIX B Upmil. Ne 1| Metomuku. IIpy OTCYTCTBHH CTaTH-
CTUYECKOH MHGOPMAlMH JoNycKaeTcs MpHHUMATh Of =4 - 107
U1 KaXAoro 34aHus; Kan, — K03¢OHIKHEHT, YIYUTHBAIOIIUN CO-
OTBETCTBHE YCTAaHOBOK aBTOMAaTHYECKOTO NMOXKapoOTyIleHUs (Ja-
nee — AVII) Tpe6oBaHUSIM HOPMATUBHBIX JOKYMEHTOB IO IO-
xapHo# Oe3onacHocTH. 3HadeHHe napaMeTpa Koy, MpUHAMAETCS
paBHBIM Kp; = 0,9, ecnu BhINOMHAECTCS XOTA OB OAHO M3 Clle-
JAYIOHIHX YCIOBHI:

e 371aHHe obopyaoBaHo cucTemoit AVII, cooTBETCTBYIO-
med TpeOOBaHHAM HOPMAaTHBHBIX JOKYMEHTOB IO MOXKapHOW
0€30I1aCHOCTH;

e o6opydoBaHue 3maHusa cuctemod AVII me Tpebyercs
B COOTBETCTBHHU C TPeOOBAHHSIMH HOPMATHBHEIX JOKYMEHTOB MO
MoKapHOH 6e3011aCHOCTH.

B octaneHbix cnyyasx K,n, NpUHHUMAaETCS pPaBHOH HYIIIO;
Prp, — BEPOATHOCTH MPHCYTCTBHUS TIOIEH B 3[aHUHM, ONpesesisie-
Mas U3 COOTHOMICHHA Prp, = fgyuui /24, THAE lyymay — BPEMS Ha-
XOX/ICHHUS JII0EH B 31aHUH (BpeMs (yHKIHOHHpOBaHUSA O0BEK-
Ta) B uacax; P, — BEpPOATHOCTH 3BaKyalluH Iioged; Kna —
K03¢bGHIKEHT, YYHUTHIBAIOIIHA COOTBETCTBHE CHCTEMBI IPOTH-
BOIMOXKapHOH 3aIIWTH, HANpaBIeHHOH Ha obecmedeHue 6e3o0-
IIaCHOHM 3BaKyallUH JIOAeH NpH MoXKape, TpeOOBaHUSAM HOpMa-
TUBHBIX JOKYMEHTOB I10 [TOXapHOH 0e3011acHOCTH.

BeposTHocTh 3BaKyauuu P, pacCUHTHIBAIOT 10 HopMyJie

0’8t6.1_tp
0,999 ———, ecim 1, <081, <tp+1,y, ¥ 1 <6 MHH,
H3
P,=40,999, ecim f, +1,, < 0845, ¥ £, < 6 muH,

3

0,000, ecuu £, 20815, W £, > 6 MuH,
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TH€ t, — pacueTHOe BpeMs 3BaKyallMd JIIOAEeH, MHH; fy, — BpeMs
Hayasla 3BaKyallMy (MHTEpBaI BPEMEHH OT BOHHUKHOBEHHS I10-
’Kapa JI0 Hayaja 3BaKyalliH JTI0JEH ), MHH, fs; — BpEMs OT Havasa
noxkapa 10 6;I0KMpOBaHMS 3BaKyallMOHHHIX MyTel B pe3yibTare
pacupoctpaHeHus Ha HUX O®II, uMeromux npexesabHO AOIycC-
THUMEIE [JIA IOl 3Ha4eHus (BpeMs OI0KMpOBaHHS MyTed 3Ba-
KyalluH), MHH; fx — BpEMs CYIIECTBOBAHUA CKOILICHHH JIroIei
Ha y4acTKaX MyTH (ILTOTHOCTb JIFDACKOTO TTOTOKA Ha IyTAX 3Ba-
KyalliH NpeBbiiaeT 3nadexue 0,5).

PacueTrHoe Bpems 3BaKyallH JIIONEH #, U3 NOMELIEHHH H
3MaHWI OIpenenseTcs Ha OCHOBE MOJICIHPOBAHHS JBIKCHHS
JIFOJICH JI0 BEIXOA HAPY)KY OJHHM M3 CIEAYIOIIUX CIIOCOO0B:

® 110 YTIPOILEHHOH aHATHTHYECKOH MOJIETH JBMOKEHUS JIFO/I-
CKOTO0 IIOTOKA, IPHUBEIEHHOH B IpHII. Ne 2 kK Metonuke;

® 10 MareMaTU4ecKoH MOIENH HHAMBHIYaTbHO-IIOTOY-
HOTO NBH)KEHMS JTIOJIEH U3 3/1aHHA, NMPUBEICHHON B IIPHIIOXKE-
HuH Ne 3 k MeToamke;

® [0 VMMUTAIIMOHHO-CTOXaCTHYECKOH MOIEIM JBIKCHHS
JEOJCKHX MOTOKOB, pUBEAEHHOM B rpmi. Ne 4 k MeTomke.

Bri6op criocoba ompeiesieHns pacdeTHOTO BpPEMEHH 3Ba-
KyaluY IPOM3BOTHTCS C YUETOM CHEeNH(PHIECKHX OCOOEHHOCTEH
00bEMHO-ILTAHUPOBOYHBIX PpeICHHWH 31aHus, OCOOEHHOCTEMH
KOHTHHTEHTA (€ro OJHOPOAHOCTH) JIIO/ICH, HAXONAIIHUXCS B HEM,
a TaKXKe CXEM OIOBEIIEHHs JIoAeH O MoXape M OpraHU3alUH
3BaKyanuH (OHOBPEMEHHOC HIIH 110 30HaM OTIOBELICHHMS).

[Ipu onpeaeneHHM pacYeTHOrO BPEMEHM 3BAaKyallMH y4H-
THIBAIOTCS JlaHHBIE, IIpUBeneHHble B npuia. Ne 5 k Meroauke,
B YaCTHOCTH, IIPHHLIMITEI COCTaBIICHHS PacyeTHOH CXEMHl 3Ba-
Kyalldd JIOJEH, NapaMeTphl BHXKEHMS JIOAEH pa3iIH4HBIX
rpynn MOOHIBHOCTH, a TaKKe 3HAYEHMA IUIOMIAned TOpPH30H-
TaJIbHBIX MPOEKUHH Pa3IHYHEIX KOHTHHTEHTOB STIOJEH.
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BpeMs Hayasla 3BaKyallu fy, ONPEIETACTCS B COOTBETCT-
Bud ¢ 1. 1 mpw1. Ne 5 k Metonuke.

Bpems Gn0KUpOBaHMA MyTeH IBaKyallUH lg; BHIYHCIACTCS
myTeM pacdeTa BpeMeHH Aoctikenus O®II npegensHo gomyc-
TUMEBIX 3Ha4€HHH Ha 3BaKyaIl[MOHHBIX NMyTSAX B pa3HYHBIE MO-
MeHTBl BpemeHH. [lopsaok npoBeneHUs pacueTa U MaTeMaTH-
4eCKHe MOJENH ;11 ONpeIe/IeHUs BpeMEHH OJIOKHPOBaHUS ITy-
TeH D3BaKyallud ONAcCHBIMU (aKTOpaMH IioXapa IpHUBEICH
B nipui. Ne 6 k Merojuke.

Ko3¢d¢uLueHT, y4YUTHIBAIOIMMUA COOTBETCTBHE CHCTEMBI
NIPOTHBOIIOXXAPHON 3alIUTH], HAIPaBJICHHOH Ha obecredeHue
6e3omacHOH 3BaKyalldd STIOJed OpH IoXkape, TpeOOBaHHIM
HOPMATHBHBIX JOKYMEHTOB IO IIOXXKapHOH Oe30macHOCTH, K,
paccuuTBIBaeTcs Mo popmylie

Kn.3 = 1_(1_K06HKCOY3)(1_K06HKH,'13), (4)

rae Koy — KO3hHIHEHT, YIYMTHIBAOLIHA COOTBETCTBHE CHUCTE-
MBI IMOKapHOH CHTHAM3ALUH TPEOOBAaHHWAM HOPMATHBHBIX JO-
KYMEHTOB TI0 IoxapHo#t 6e3onacHocTH; Kcoys — K03dduiment,
YYHMTHIBAIOIIMHA COOTBETCTBHE CHCTEMEI ONOBEHICHHS THONEH
O [I0Kape W YIpaBiI€HUs O3BakyalMed JiojeH, TpeGoBaHHSIM
HOPMATHBHBIX JOKYMEHTOB I10 NOXKapHOH 6€301acHOCTH.

K HOpMaTHBHBIM JOKyMEHTaM B JaHHOM Cily4ae CleayeT
TaK)Ke OTHOCHTh CIICLHAJIbHBIE TEXHHYECKHE YCIIOBHS Ha 3/1a-
HUS, COOPYKEHHUs, CTPOCHHS U CHCTEMBI IIPOTHBOMOXAPHOM 3a-
IMTHI, U1 KOTOPBIX OTCYTCTBYIOT HOPMEI IIPOEKTHPOBAHHS.

Ilopsnok onenku napaMeTpoB Kosu, Kcoys U Knjys npuBe-
neH B pasa. [V Merojuku.
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3. TUIIOBBIE NPUMEPBI PACUETOB BEJIMYHUH
ITOKAPHOI'O PUCKA

3.1. Ilpuvep pacueTa Aas 31aHUS
TOProBO-pa3B.IeKaTeJbHOI0 LeHTpa

3.1.1. Anauz nosxcapuoii onacnocmu 06vekma

B npoexTHpyeMoM 31aHMH NpeAIo;iaracTcs pa3sMECTHUTh
KOMIUIEKC TIOMEIEHHH TOproBO-pa3BleKaTeIbHOrO XapakTepa,
B T. 4. MarasuHel C MMHPOKAM YHUBEPCAIBHBIM aCCOPTHMEHTOM
TOBAapOB, CIELMAIU3UPOBAHHbIE Mara3sHHbl, OyTHKH, NpeanpH-
ATHA OOLIECTBEHHOIO MHTaHH. TIOMEIEHHS LIEHTPOB NIPOBEE-
HUA J0Cyra, GHU3KYIBTYPHO-03A0POBHTENBHBIH KOMIIIEKC; KOM-
IUIEKC TOMEIIEHHH MHOTo3albHOro KHHOTEaTpa; aAMHHHUCTpa-
THBHBIE M NOACOOHO-BCIIOMOTaTe/IbHBIC MOMEIIEHHS, TOMele-
HMS [UI HHXKEHEPHOTO 0OOpYyJOBaHHA 31aHMSA, B T. 4. IEKTPO-
IIMTOBBIE, HACOCHBIE, Y3:1bl BBOJA WHXXECHEPHBIX KOMMYHHKa-
uui. B 37aHHEe BCTpPOEHA IIOI3E€MHAasi OJHOYPOBHEBAs CTOSIHKA
Ha 495 mammHomecT. Ha TeppuTOopHu TOproBo-pa3BieKaTelib-
HOTO LIEHTpa AONOTHUTEIBHO IIpeNyCMaTpHBAETCA YCTPOHCTBO
OTKPHITBIX IUTOIIAOK I TIAPKOBKH JIETKOBBIX aBTOMOOHIICH Ha
1363 mamuHOMECTa.

ToproBo-pa3enekarensHbiii nentp (TPL) npencrasnser
coboit 2—4-x 3TakHOE 37]aHHME C Y4YETOM aIMHUHHMCTPaTHBHBIX
[IOMEINEHUH Ha KPOBJIE C OJHUM IOA3EMHBIM 3TaxXoM. B miane
3/1aHHE COCTOMT M3 3 4acTeH-0JIOKOB C OPHEHTHPOBOYHOH ILIO-
HIanpio (B Ipenesax HapyKHbBIX CTEH):

- 60K A — runepMapkeT NMpoXOBOJBCTBEHHBIX TOBAPOB —
11 500 M’;

- 610k b — TOproBele rajgepen, KOMIUIEKC KHHO3AJIOB, pec-
TOpaHBl, NPEAIPUATUSA OBICTPOro NUTAHMS, NOA3EMHAs aBTOCTO-
auka — 89 500 M2;
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- 0ok B — rumepMapKeT CTPOUTEIbHBIX MAaTEPHAIOB,
(bHUTHEC-IIEHTP H MJIaBaTe;IbHBIH OacceiiH, a/IMHHUCTPATHBHBIE U
TEXHHYECKHE NoMemeRus — 22 500 M’

OCHOBHbIE TIOMEIIEHHS TIEPBOTO M BTOPOTO 3Ta)KeH 3aHH-
MaloT TOProBhI¢ 3a;16l U rajepen. Ha BTOpoM U TpeTheM 3Taxax
6noxa b pasMmerensl 1Ba pecropaHa. Ha TpetheM staxe Giro-
ka b pasmemalorcs npeAnpusTHa ObICTporo nuranus. Tawoke Ha
TpeTbeM 3Taxke O;loka b pasMemiaercs 6-3anbHBI KHHOTEATp,
pa3BJIeKaTENIbHBIH KOMILIEKC ¢ 0oy:;THHroM. B 61oke B — nu1aBa-
TebHBIH 0accefH ¢ AOpPOXKKaMH JUTHHOH 25 M, (UTHec-LeHTp
C KOMILIEKCOM CayH.

Hauboneimas BeicOTa 31aHAS COCTABIsAET 25,85 M, MaKcH-
MaJIbHas BEICOTA IO IapaleTa BepXHEeH OTMETKH KPOB:IH (KHHO-
teatp) — 19,16 M. Il1omags 3acTpOHKH COCTaBIISET OKO-
710 42 305 M2 Toproeo-pa3B;iekaTeNbHas 4acTh 3JaHUA NPOEK-
THUpPYETCs C HATMYHEM aTPUYMHEBIX TIPOCTPAHCTB M MaccaxeH.

B coctaB TPLl BXOIAT MOMELIEHUSA WU 30HBI PAJIHYHBIX
KJIacCOB (DYHKIIMOHAIBHOM IOXKapHOH OMNACHOCTH, B T. 4.:
@®2.1 — MHOrO3aNbLHEIH KHHOTEATp, Paclo;I0KEHHBIH Ha TPEThEM
araxe 31aHus; O3.1 — oprauuzammu Toprosiu, ©3.2 — opranu-
3alMM OOINeCTBEHHOro muranusg, 3.5 — moMemeHus ObITOBOTO
obciyxuBanug noceruteled, ®3.6 — GuU3KyIETYpHO-0310pO-
BUTENBHBIA KOMILIEKC; D5.1 — mpoHM3BOACTBCHHBIE MOMEILEHHS,
d5.2 — cKIaJCKHE IOMEIIECHUS, B T. Y. TI0JI3€MHAs aBTOCTOSHKA.

3nanne TPL] obopynyercs KOMILIEKCOM CHCTEM IPOTHBO-
[O’KapHO# 3alUTHl, BKIIIOYAIOUIAM:

- COOTBETCTBYIOIIIME OOBEMHO-IUIAHUPOBOYHBIE, KOHCT-
PYKTHBHBIE H TEXHHYECKHE pELICHHs, 00eCIeUHBAOIIHe pa3-
JeJieHHe 37aHUs Ha [10KapHblEe OTCEKH, YaCTH MOXKapHBIX OTCe-
KOB, TPYNIB MOMEIIEHUH, IIOMEIICHHS, CBOCBPEMEHHYIO
(6e3omacHyr0) 3BaKyalMio JIOJAei Hapy)Xy WIH B HHyIO 6e30-
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TIACHYIO 30HY, MX 3alIMTy OT ONAcHbIX (haKTOpOB I0XKapa, CIIO-
COOHOCTh COXpaHEHHs IENOCTH 34aHUsA Ha BCE BPEMs IPOION-
JKHTENBHOCTH I10Kapa;

- oXkapo0e3011acHbIE 30HBI;

- CHCTEMBI IPOTHBOIFIMHOMH 3aIIUTHI;

- aBTOMaTH4YECKHE YCTaHOBKH MOXapOTyIICHHUS;

- BHYTPEHHUH NPOTHBOIIOXKAPHKIH BOIOIPOBO;

- aBTOMATHYECKYIO [T0XKAPHYIO CUTHATU3ALHIO;

- OIIOBCLICHUE M YIPaBICHUE 3BaKyallMeH Jrofed MpH mo-
xKape;

- yIpaBjleHHe BCHTHILIIMEH, KOHIMIMOHHPOBAHHEM H
MIPOTHBOABIMHOH 3aLLMTOH;

- ynpasiieHHe paboToii ;JIMPTOB M ICKATIATOPOB (TpaBoia-
TOPOB);

- BUAEOHa0IIOICHHUE;

- pa30;I0KHpOBAaHHE CUCTEM KOHTPOJIA AOCTyIA.

l'IonyquHme PacUYCTHBIC 3HAYCHHA OTHOCATCA TOJIBKO
K paccMaTpUBacMOMYy OOBEKTY M He MOTYT OBITH IIEPEHECEeHBI Ha
npyrue noaoOHele OOBEKTHI. Pe3ynbTaThl pacdeToB HOIIEKAT
KOPpPEKTHPOBKE  IIpH  JMIOOBIX  M3MEHEHHAX  OOBEMHO-
IUIAHMPOBOYHBIX U KOHCTPYKTHBHBIX PEIICHHI paccMarpuBae-
MOro 00BeKTa.

3.1.2. Onpeoenenue uacmomut pearuzayuu
ROXMCAPOONACHBIX cumyayuii

CornacHo npui. Ne 1 k 1. 8 MeTOIUKH JiIs paccMaTpH-
BAaEMOr0 3;1aHHSl YacTOTa BO3HHKHOBEHHA MOXapa B TEYECHHE
roga coctasiser: 4,0 - 107 — 1% NOI3eMHOH aBTOCTOSHKH,
aMUHHCTPATUBHOM ¥ pa3BieKaTelbHOM YacTH 3[aHHS,
2,03 - 1072 - i TOpProBOH 4acTH 371aHus; 6,9 - 1072 — ju1s Gio-
Ka KHHO3aJIOB.
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3.1.3. JKcnepTHbIii BbIGOP CLeHapneB no>kapa

OnucaHve cueHapues passBuT s nox>kapa

CueHapmii Ne 1

Moxkap BO3HMKAET B MOMELLEHNW aBTOCTOSHKW (MoMmeLLe-
Hue Ne B.-1.07), pacrnonoXeHHOM B MOABa/lbHOM 3Taxe, Ha
yposHe nona (puc. 1). MectopacnonoxeHune oyara noxapa on-
pegenseT G/10KMpOBaHMe 3BaKyauMOHHOro Bbixoga B3 u cno-
co6CTBYeT 6bICTPOMY pacnpocTpaHeHnio OPI ¢ nocnesyowmm
6/10KpOBaHNEM 3BaKyaLMOHHbIX BbIXx04oB Bl, B2 1 B4.

Puc. 1. PacueTHasa cxema
NepBoOro CLeHapus passuTuna no-
>Kapa (ropusoHTanbHoe

CeyeHue Ha BbIcOTe
OT YPOBHA nonay):
B1-B4 - 3BakyauMOHHble
BbIXOAbI

Mpwn nposefieHNM PacyYeTOB pacCcMaTpPUBaIoCh NOMeELLEHMe
ovara noxapa. Bce fBepu cuMtanucb 3akpbiTbiMK. OT nepeuy-
HOro oyara nnams PacrnpocTPaHseTCca Ha NIerkoBoi aBTOMOOMIb.
Mo mepe pa3BWTUsA MOXapa MaaMs NepeHOCMTCS Ha COCefHUIA
NerkoBoi aBTOMOOM/Ib.

CueHapuin Ne 2

MoXap BO3HWMKAET B MOMELLEHNMN aBTOCTOSHKM (NoMmelLLe-
Hve Ne B.-1.01), pacnofio)XeHHOM B MOABa/IbHOM 3TaXe, Ha
ypoBHe nona (puc. 2). MecTopacnofioxeHve oyara noxapa on-
pegensieT G/10KMpOBaHME 3BaKyalMOHHOro Bbixoga Bl w cno-
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co6CTBYET BbICTPOMY pacnpocTpaHeHuto OPIT ¢ nocnegyoWwmm
6/10KMpOBaHMEM 3BaKyaLMOHHbIX BbIX0A0B B2-B7.
l ~
E
<

©
[ 20 40

Puc.2. PacueTHas cxema BTOPOro CLeHapusa passnTus noxkapa
(ropu3oHTaNbHOe CeYeHne Ha BbICOTE 0T YpPOBHA nona):
B1-B7- 3BakyaLWOHHbIE BbIXOAbI

Mpy NMpoBefeHNN pPacyeToB PacCMaTpPUBAIOCh NMOMELLEHME
ovara noxkapa u nometleHne Ne b.-1.05. Bce gBepu cuutanucb
3aKpbITbiMK. OT NepBMYHOIO ovara rMsams PacrnpocTpaHsaeTcs
Ha NIerkoBOi aBTOMO6UNbL. M0 Mepe pasBMTUA MOXapa Nnams
MepeHoOCUTCS Ha COCeHWI NerkoBoil aBTOMOOMb.

CueHapuin Ne 3

Moxap BO3HWKaeT B TMOMELLEHWN TOProBoro 3ana
NeA.1.2, pacrnofio)KeHHOM Ha MEepBOM 3Taxe, Ha YPOBHE Mosa
(puc. 3). MecTopacnonoxeHue ovara noxapa onpefenser 6s0-
KMpOBaHMe 3BaKyalMOHHOro Bbixoga B6 v cnocobcTByeT 6bICT-
pomy pacnpocTpaHeHuto OPI1 ¢ nocnegyowmM 610KUpoBaHN-
eM 3BaKyaLMOHHbIX BbIX0oLoB B1-B5.
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Punc.3. PacyeTHas cxema TpeTbero cLueHapns passuTus no>kapa
(ropu3oHTanbHOe CeyeHne Ha BbICOTe 0T YpPOBHA Nona):

B1-B5 - 3Bakyal1OHHbIE BbIXOAb!

Mpw NpoBefieHNK PacyYeTOB pPaccMaTpUBa/IOCh MOMELLEHVE
oyara noxapa. Bce gsepu cuntanmce 3akpbiteiMu. OT nepsuy-
HOro ouvara niams pacnpoCTPaHAETCA MO PacnoioXeHHbIM
B HEMOCPEeACTBEHHON 6M30CTY rOpIOYNM MaTepuaiam.

CueHapwnit Ne 4

Mo>kap BO3HUKAET B NOMELLEHUN NPOMTOBAPHOIr0 Marasu-
Ha Ne B.1.085, pacrnofio)keHHOM Ha MepBOM 3TaXe, Ha YPOBHe
nona (puc. 4-6). MecTopacnonoXeHne oyara noxapa crnocoo6-
CTBYET 6bICTPOMY pacnpocTpaHeHnto O®IT ¢ nocneayroWwmm
6/10KMpOBaHNEM 3BaKyaLMOHHbIX BbIX040B B1-B24.
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Puc. 4. PacueTHasa cxema Y4eTBEPTOrO CLeHapusa pasBuTuna no>kapa
(ropu3oHTanbHOe CeyveHe Ha BbicoTe 1,7 m
OT YpPOBHA Mofa nepeoro aTaxka):
B1-B7 - 3BaKyaLWOHHbIE BbIXOAbl

¢

Puc. 5. PacueTHasa cxema 4eTBEPTOrO CLeHapua passuTua noxkapa
(ropu3oHTanbHOe CeveHne Ha BbicoTe 1,7 M OT ypOBHA nona
BTOPOro 3TaXka):

B8-B15 - 3BaKyallOHHbIE BbIXOAb!
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Pwnc.6. PacyeTHas cxema YeTBepPTOro CLueHapus pa3suTusa noxkapa
(ropm30HTaanoe CeYyeHune Ha BbiCoTE
0T YPOBHA Nona TPeTbhero aTaxka):
B16-B24 - 3BakyalLMOHHbIE BbIXOAbI
Mpn npoBefeHMN pacyeTOB paccMaTpuBanoCh NOMeLLEHNe
ouara roxapa v TOProBble rasepen NepBoro-TPeTLEro 3TaXel.
Bce fBepu, 3a UCKIHOYEHUEM MOMELLEHMA ovara noXkapa, Cyu-
TaIUCb 3aKPbITbIMU. [a3006MeH MeXAy 3TaXamu OCyLLeCcTBAAN-
€A Yyepes Npoembl B NepekpbITuax. OT nepBuyYHOro ovara riams
pacrnpocTpaHaeTCs MO PacronoXEHHbIM B HEMOCPEeACTBEHHOM
6/130CTY FOpOUMM MaTepraiam.
CueHapuii Ne 5
Moxkap BO3HMKAET B MOMeLLeHMN feTckoro 6apa Ne B.3.17,
pacronoXXeHHOM Ha TpeTbeM 3TaXe, Ha YPOBHe nona (puc. 7).
MecTopacnono)eHve ovara noxapa CrocobCcTBYeT ObICTPOMY
pacnpocTpaHeHuto O®I ¢ nocnegyowmm  H610KMPOBaHUEM
3BaKyalMOHHbIX Bbixoaos Bl v B2.



Puc.7. PacueTHas cxema NaToro clyeHapus passuTus noxkapa
(ropu3oHTanbHoe ceyeHune Ha BbICOTe 0T YpOBHs nona):

B1, B2 - 3BaKyaLWOHHbIE BbIXOAbl

Mpn npoBefeHMN pacyeToB PaccMaTpPUBaIOCh NMOMeLLeHne
ovara noxkapa u urposas 3oHa B.3.16. Bce gBepu cumTanumch 3a-
KpbiTbiMK. OT NepBMYHOrO oOvara nJaMs PacrpocTpaHsaeTcs
MO PacMoNOXeHHbIM B HEMOCPeACTBEHHON 6AN30CTM FOPHOYUM
marepuanam.

CueHapuit Ne 6

lMoXap BO3HMKAeT B MOMELLEHWN KWHO3ara Ha 258 noca-
[O4YHbIX MecT (nomewleHne Ne b5.3.017), pacrnofnioXeHHOM Ha
TpeTbeM 3TaXe, Ha ypoBHe nosna (puc. 8, 9). MecTopacnonoxeHue
oyara noxkapa onpegensiet 6/10K1poBaHNe 3BaKyaLlOHHOIO BbIXO0-
fa B2 v cnocobeTByeT GbICTpoMy pacrnpocTpaHeHuio OPI ¢ no-
CcregyoLmmM 610KMPOBaHEM 3BaKyaLMOHHbIX BbIx0A0B B 11 B3.
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Puc. 8. PacyeTHas cxema LLIECTOrO ClieHapua passuTusa no>kapa
(ropusoHTanbHOe ceyeHve Ha BbicoTe 1,7 M OT YpPOBHA Nona):

B3 - 3BaKyaLWOHHbIN BbIXOS,

0 5 K 10 15

Puc. 9. PacyeTHas cxema LLeCTOro cueHapus passuTua noxkapa
(ropn3oHTanbHOe ceyeHne Ha BbICOTE 2,9 M OT YPOBHSA Nona):

Bl, B2 - 3BaKyal/OHHbIE BbIXOAbl



Mpu NpoBefeHUM pacyeToB paccMaTpUBaIOCh NOMELLEeHMe
oyara noxapa. Bce gsepu cuutanuch 3akpbiTbiMu. OT nepsBuy-
HOro oyara njams pacnpoCcTPaHAeTCs M0 PacrofiOXeHHbIM
B HENOCPEACTBEHHOM 6/IM30CTN FOPHOYMM MaTepuaiam.

CueHapuii Ne 7

Moxap BO3HMKAET B aAMUHUCTPATVBHOM MOMELLEHUN
Neo B.4.05, pacrnonoXeHHOM Ha YeTBEPTOM 3TaXe, Ha YpPOBHe
nona (puc. 10). MecTopacnosioXeHne o4vara noxapa cnocooct-
BYeT 6bICTpOMY pacnpocTpaHeHutio OPI1 ¢ nocnegyowmm 6510-
KNpOBaHWeM 3BaKyaLMOHHbIX Bbixofos Bl n B2.

Puc. 10. PacyeTHas cxema ceAibMOro CLueHapus pa3suTus no>kapa
(ropu3oHTaNnbHoe CeyeHne Ha BbICOTe 0T YpPOBHA nona):

Bl, B2 - aBaKkyaL1OHHble BbIX0O4bl

Mpn NpoBeaeHUM pacyHeToB paccMaTpMBanoCh MOMeELLEHNe
ouara noxapa v kopugop Ne 5.4.15. Bce aBepw, 3a UCKIHOYEHN-
eM NOMELLEHMA oYara noXapa, CHATaIUCh 3aKpbITbiMU. OT nep-
BMYHOrO oyara nnams pacrnpocTpaHAeTCs MO PacroNOXeHHbIM
B HEMOCPEACTBEHHON 6/IM30CTN FOPHOUMM MaTepuaiam.

3.1.4. Bbibop MeToOfa MaTEMaTMUYECKOTO
MOJeNNpoBaHns noxkapa

CornacHo npun. Ne 6 MeToguku chopMmynmpyem matema-
TUYECKYHO MOAENb PasBUTUS NOXapa.



JUia omMcaHMA TepMOra3oIMHAMHYECKUX I1apaMeTpOB IO-
JKapa NPUMEHAIOTCSA TPH OCHOBHBIX TPYNIBl JACTEPMHHHCTHYE-
CKHX MOJIeNIel: HHTeTpasIbHble, 30HHEIE (30HAIBHEIE) U TIOJIEBHIC.

Bri6op KOHKpeTHOM Mojenu pacueTa BpeMeHH OJIOKHUpO-
BaHUS MyTeH 3BaKyallHy CJICAyeT OCYNIECTBIATh HCXO U3 Clie-
IYIOLIHUX NPENOChUIOK:

UHMe2PATbHBIlE MEMOO:

JUIS 3JaHHAHM, CONEPXKAIIMX Pa3BUTYIO0 CHCTEMY IOMelIe-
HUH Majioro o6beMa IIpoCTOH reoMeTpUIeCcKOil KOHbHTypallHy;

JUlsd IOMELEHHH, Il XapaKTepHBIH pa3Mep odara noxapa
COU3MEPHM C XapaKTEPHBIMH pa3MepaMH IIOMELICHUSA H pa3Me-
PBl IOMEIIEHUS] COU3MEPHMBI MEXAY CO00H (JIMHEHHBIE pa3zMe-
PBHI IOMEIIEHHS OTJIMYAIOTC He OoJlee ueM B 5 pa3s);

JUIS TIpeBapHTE/IbHBIX DPAacyeTOB C LEJBI0 BBIABICHHUS
Hau0oJIee OMacHOT0 CLEHAPHU 110XKapa;

30HMbBII (30HAbHBLL) MEMOO:

UL TIOMEHIEHUH U CHCTEM IIOMEIICHUH IPOCTOH IreoMeT-
pHYECKOH KOH(MHUIypaLluH, JUHEHHBIE pa3Mepbl KOTOPBIX COM3-
MEpHMEBI MEXIy co00i (JIMHEHHbIE pasMephl IIOMEIIEHUS OTJIH-
JyalTCca He Ooyiee yeM B 5 pa3), KOrja pa3Mmep ovara rox<apa
CYIIECTBEHHO MEHBIIIE Pa3MEPOB [IOMEIICHHS;

Juis paboduX 30H, PacIIOJIOKEHHBIX Ha Pa3HBIX YPOBHSX
B [IpeeyiaXx OAHOTO MOMEIIEHHUS (HAKJIOHHBIA 3PUTEIBHBIN 3all
KHHOTEAaTpa, aHTPECOJH U T. [1.);

noaeeol Memoo:

JUIA TIOMEHIECHMH CIIOXKHON reoMeTpH4YecKoil KoHGHrypa-
LMH, a TAKXKEe NOMELICHHH ¢ OOJBIIUM KOJIHYECTBOM BHYTPEH-
HHX mperpaj (aTpuyMbl ¢ CUCTEMOM rajicped ¥ NPHUMBIKAIOINX
KOPHUIOPOB, MHOTO()YHKIIHOHAIbHEIE HEHTPHI CO CII0XKHOH CHC-
TEMOii BepTHKAJIbHBIX H TOPH3OHTAIBHEIX CBA3EH H T. A.);
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A [IOMELIEHMH, B KOTOPBIX OJHH M3 T'€OMETPHYECKHUX
pazMepoB ropa3ao 6osbIne (MeHblIe) OCTAILHBIX (TOHHEIH, 3a-
KPBIThIE aBTOCTOSIHKH OOJIBILOH ILIOINAAH U T. 11.);

JUTA MHBIX CITyYaeB, KOTJa MPUMEHAMOCTh WK HH(bOpMa-
THBHOCTH 30HHBIX M MHTETPabHBIX MOJEIEH BHI3HIBAET COMHE-
HHe (YHHUKaJIbHBIE COOpPYXEHHs, PaclpoCTpaHEHHe IoXapa Io
¢acany 3maHus, HeOOXOAUMOCTE y4eTa padOThl CHCTEM IPOTH-
BOIOXAPHOH 3aIlUThI, CIOCOOHBIX KaYECTBEHHO M3MEHHUTH Kap-
THHY II0JKapa, U T. II.).

Ilpn Mcnonp30BaHUM HHTETPATEHOW W 30HHOM MOIEINEH
MOMEIIEHHE, OJMH U3 IMHEHHBIX pa3MepoB KOTOPOro Goliee 4eM
B IATh pa3 NpPEBBIMAET XOTA Obl OJJMH W3 ABYX APYTHX THHEH-
HBEIX Pa3MepoB, HEOOXOIHUMO LETHTh Ha YYacTKH, pa3zMephl Ko-
TOPBIX COM3MEPHMBI MEXIy COOOH, M paccMaTpHBaTh HX Kak
OTZEJIbHbIE TIOMELIEHHS, COOOMIAIOIHeECT TIPOEMaMH, IO
KOTOPBIX PaBHA IUTONIaJH CEYCHHS Ha IpaHHIE y4acTkoB. Hc-
HOJIF30BaHUE aHAJIOTUYHOH IpoLeTyphl B Ciydae, KOTJa ABa
JMMHEHHBIX pa3Mepa MpeBBILAIOT TpeTui Oosiee yeM B 5 pa3,
HE JOITyCKaeTCsl.

Takum oOpa3oM, B pe3yiapTaTe aHajuH3a OOBEMHO-
ILTAaHHPOBOYHBIX PEIICHHH W BHIOOpa CLEHApHEB Pa3BUTHS MO-
’Kapa NpH HPOBEIEHHH PacyeToB II0 PACIpOCTPAHEHHIO oOflac-
HBIX (PaKTOpOB HOXKapa OyJeT MCIOIb30BATHCS MOJNEBOH METON
MaTeMaTHYeCKOro MOIeTHPOBAHHUA.

3.1.5. Hcxooubie 0anHble 017 nposedenus paciemos
RO pacnpoCMpaHeHuIo OnAcHbIX hakmopoe noxcapa

CornacHo npu:1. Ne 6 MeTo/IMKH 1IpH NPOBEACHHH pacue-
TOB pacCMaTPHBAIOTCSA TPH OCHOBHBIX BHJAa Pa3BHTHA MOXapa:
KpYroBoe paclpoCTpaHEHHE IoXKapa IO TBEPIOH ropiodeH Ha-
rpy3Ke, THHEHHOE pacnpOCTpaHEHHE 110XkKapa 110 TBEpAOH ropro-
Yyell Harpyske, HeyCTaHOBHBIIEECS FOPEHUE FOPIOYEH HKHIKOCTH.
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CKopocTh BBITOPAaHMA UL 3THX CJIy4acB OMPEIEIIIETCS
tdopmy1amu:

wynnvlt2 — JUIA KPYTOBOTO PaclpocTpa HEeHHsl [I0XKapa,
¥ =y, 2vtb — 11 TMHEHHOTO PacIPOCTPa HeHMst 0XKapa, ®

Yy F L U1 HeycTaHoBM Bluerocs roperus K,
tc‘r
II€ Yyy — YACIBHAs CKOPOCTh BBITOPAHUS (A KMAKOCTEH yc-
TAHOBMBIIASACK), KT * C '+ M5 v — CKOPOCTh paclpOCTPaHEHUA
TUVIaMEHM, M/C; b — IIHpUHA MOJIOCH TOPIOYEH HArPy3KH, M; fer —
BpeMs CTaOWIN3alHH TOPEHUsS FOPIOYEH KUAKOCTH, ¢; F — IUIo-
1Ak OYara moXKapa, M.

Kpuruueckoe BpeMs MO KaKIOMY H3 OMAcCHBIX (aKTOpPOB
[o’kapa oIpeessieTcss Kak BpeMs AOCTHXXEHHS 3TUM (PakTopoM
IIpee;IbHO AONYyCTHMOIO 3HAYeHUs Ha MyTAX 3BaKyallud Ha BbI-
core 1,7 M OT moJja.

IIpenenbHO MOMYCTUMBIE 3HAUEHUS MO KAXKIOMY M3 OIac-
HBIX (paKTOpOB MOXKAapa COCTABJISIOT:

IO NOBBIIEHHOH TeMmepatype — 70 °C;

110 TEILIOBOMY MOTOKY — 1400 Br/M%;

0 moTepe BUIAMMOCTH ~ 20 M (11 citydas, korga oba ro-
PH30OHTANBHEIX JHHEHHBIX pa3Mepa MmoMeleHus MeHbie 20 M,
npeaelbHO AOIMYCTUMOE pAaCCTOSHHUE 110 IOTEpe BHAMMOCTHU
clegyeT IpHHUMATh PaBHBIM HaHOO:IbIIEMY TOPH3OHTATIBHOMY
JIMHEMHOMY pazMepy);

10 IOHWXKEHHOMY COIEpXKaHMIO Kuciiopoga — 0,226 KI/MC;

M0 KaX0MYy K3 TOKCHYHBIX ra3000pa3HBIX NPOIYKTOB
ropeuus (CO, - 0,11 I(l"/M3; CO - 1,16-107 kr/m>; HCI —
23 - 1078 kr/iv’).
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[Ipu ucnonb30BaHNHK NOJEBOH MOIENH ONpEAEIEHHE KPHU-
THYECKOTO BPEMEHHM MMEET CYIIECTBEHHbIE OCOOEHHOCTH, CBS-
3aHHBIE C TEM, YTO KPUTHUECKOE 3HAUCHHE B Pa3;IMYHBIX TOUKAX
MOMEHIEHHS AOCTUTaeTcs He OAHOBpeMEHHO. L1 moMenieHui
C COM3MEPHUMBIMH T'OPU3OHTAIBHBIMH pa3MepaMH KPUTHYECKOE
BpEMsI OIpeensiercs KaKk MaKCHUMasIbHOe M3 KPUTHYECKMX Bpe-
MeH IS JBaKyallHOHHBIX BBIXOAOB M3 JaHHOTO TOMEINEHHS
(BpeMs GJIOKMPOBaHHS MOCIECAHETO BEIXOMA).

Onpezae:seTcs BpeMs OJIOKUPOBAHUS Zg;:

(o]
ot et st 3 (6)

IIpu mpoBeneHuu pacdera mo pacnpoctpaHeHHo O®IL
nna cueHapus Ne 1 (moxap B NOMEIUEHHH aBTOCTOSHKH (IO-
memende Ne b.-1.07) B noaBanbHOM 3Taxe) HCX0Ad U3 QYyHK-
LMOHAJIPHOTO Ha3HAYEHHUA NTOMELICHUS Oyara Ioskapa JaHHBIE
O HM3LIEH TEeIUIOTE CropaHus, STMHEHHOH CKOPOCTH pacmpo-
CIPAaHEHHs H T. I. B COOTBETCTBHHM ¢ Tabi. 1 UMEIOT cienyio-
mye GU3NKO-XHMHIECKHE CBOHWCTBA (CTOSHKHM JIETKOBBIX aBTO-
MoOmIIEeH):

tex=min {z.°

Husuras remsiora cropauus, AH., xJx/xr........... 31 700,0
HriMoobpa3sytomas cnocobnocts, Hi - MY/KT..... ....487,00
Y aenbHas MaccoBasi CKOpOCTb

BBIFOPAHHS KI/(M” * €) cevereeeerreeeeeeeeseones reeeeeenraeaaes 0,023

JluHelHas CKOPOCTH pacIpOCTPaHEHHUS
TUTAMEHH, V, M/C.uvviitieitieeeieeeeieeineeiinaaeenn
V IenbHBIA pacxo1 KHUCIOPOAa KI/KT
Brraenenue rasa:

CO,, Kr/Kr .




IIpu npoBegeHuu pacuera mo pacnpoctpaneHuio O®@II
i cueHapusa Ne 2 (mokap B IOMEIIEHHH aBTOCTOSHKH (TIOMe-
mieHne Ne b.-1.01) B moaBajibHOM 3TaXke) MCX0id U3 (yHKIHMO-
HaJJGHOTO Ha3sHAaYeHHs ITOMEIIEHWs odara Iokapa JaHHEBIE
O HU3MICH TEIUIOTE CropaHus, IMHEHHON CKOPOCTH paclpocTpa-
HEHHMA H T. [. B COOTBETCTBHH C Tad1. 1 HMEIOT cileayromue Qu-
3UKO-XUMHUYECKHE CBOMCTBA (CTOSHKH JIETKOBBIX aBTOMOOMIIEH):

Husmas tennora cropanus, AH., KIDK/KT............. 31 700,0
ApiMoobpasyronias cnocodHocts, Hi - MY/KT .. 487,00
VY aenbHast MaccoBasi CKOpPOCTh

BBITOPAHHA KI/(M? * €) cvvevvvreerreessvessesesssesssesssessenessanes 0,023

JlvHelHas CKOPOCTh paclpOCTPAHEHHS
TTAMEHH, V, M/C cveereeeeeeenieeaenenns

Y IenbHBIA pacxoa KUCIOpoaa KIV/KT 2,640
BriesneHue rasa;
CO2, KITET 1vteveveierieeeeeriessessessessessessasensnsonsensessens 1,300
CO, KT KT uueeeveceeeieeeeeeiteeeereenseeesseeeeasssesssesssesseasnns 0,097
HCL, KI7KT cooveeetveeeeerveecne e e eeeeesneessanesemeeaans 0,011

IIpu nposemeHuu pacuycra no pacrpocrpanenso O@II
Ins cueHapusa Ne3 (mokap B IOMEIEHHHM TOProBOro 3ajia
Ne A.1.2. Ha mepBOM 3Taxke) HCX0a4 H3 (QYyHKLHOHAIBHOIO Ha-
3HAYeHMs NOMEILEHHU OoYara Io)kapa JAaHHbIE O HHM3IIEH TeIIo-
T€ CrOpaHus, JUHEHHOH CKOPOCTH PacIpOCTpPaHEHHA U T. A.
B COOTBETCTBHH ¢ Tabj. | HMEIOT clieayiomue (QHU3HKO-XMMH-
YeCKUE CBOMCTBA (Mara3uHbI):

Hwu3swas remota cropanus, AH., KIK/Kr............. 15 800,0
JpiMooOpasytomas ciiocodHocts, Ho - MYKT oo 270,00
Y nesibHas MaccoBasi CKOPOCTh

BBITOPAHHS KI/(M? * €) cvververreeeeeeseeseeessesesesseasesaseeenns 0,015
Jluneiinas cKOpOCTh pacipOCTPaHEHHUSA

TETAMEHH, V, M/C evevreeiereeveeteeessesssesseesssassesseesseseans 0,0055
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Y nenbHBIA PacXOl KUCTIOPOAA KI/KT ...eevveeveeerursnnennes 1,250
Brizgesienue rasa:

CO2, KI/KT e ieeeeeeeeeeeeeecteeeereeesaeseenvseeeseesssnanaanes 0,850
CO, KI/KT ..uteeerreeeeeeereeenteeneeiseesssessessseessssassssesessneennne 0,043
HCL KI/KT ettt e e e e 0,023

Ilpn nmpoBenenun pacdera no pacnpoctpaHeHumio O®II
s cueHapusa Ne 4 (mo>kap B NOMEIEHHH [IPOMTOBapHOTO Ma-
rasuna Ne b.1.085 Ha nepBoM 3Taxke) UCXoAs U3 HYHKIHOHAIb-
HOTO Ha3HaYeHUs MOMEILEHUS 09ara moXkapa JaHHBIE 0 HU3IIEH
TEIUIOTE CrOpaHWsA, JHHEHWHOH CKOPOCTH pPacHpOCTPaHEHHS
K T. A. B COOTBEICTBHH C Tabi. 1 HMEIOT clenyroime QpH3HKO-
XHMHYECKHE CBOHCTBA (MarasuHbl):

Husmias ternora cropanus, AH, KIK/Kr.............

JlsiMooGpasyromas criocobHocTs, Hi - MY/Kr

V nestbHAs MaccoBasi CKOPOCTh

BHIFOPaHHUsA T uL0 ) DU 0,015
JIuHeliHast CKOPOCTh pacpOCTpaHEHUs
ITAMEHH, V, M/C cevveeeeenreenerereeeresseessresseessssessnseesssens 0,0055
VY Ie;TbHBIN PacX 0l KHCIOPOAA KI/KT ...veerereveeeeevannns 1,250
Brigenenue raza:
CO2, KI/KT coeceereeeeeeereneeerereeneeesteesssseessesnsnssessernns 0,850
CO, xr/xr.. ..0,043
HCI, xr/xr . ..0,023

Ilpn npoBegeHuMu pacuera mo pacmpocrpaHeHuio O®II
g cueHapus Ne 5 (moxkap B IIOMEUICHHMHM JeTckoro Oapa
Ne B.3.17 Ha TpeTseM 3Take) HCXO0Ad U3 (PYHKIMOHAIHHOTO Ha-
3HaYeHHs TIOMEIIEHHS OYara 1oXkapa JaHHbIE O HU3IIEH Teruio-
Te CrOpaHHMs, SIMHEHHOH CKOPOCTH paclpoCTpaHEHUA H T. 1.
B COOTBETCTBHM C Tabn. | MMEIOT cleayromme (U3UKO-XUMH-
yecKHe CBOMCTBa (CTOJIOBAs, 3aJI pecTOpaHa):
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Husmas temiora cropanus, AH;, KIDK/KT............. 13 800,0

JbiMoobpasylomas criocoGHOCT, HIT * MY/KT ............ 82,00
VY ae:1pHas MaccoBasi CKOPOCTh
BBIFOPAHHA KI/(M * €) cvvorvververceeneeeeeeeeessesnssesesasesens 0,0145

JIuHe#iHasg CKOPOCTH pacHpOCTPAHEHUS
TJIAMEHH, V, M/C ..o
VY nensHbI pacxox KHCIOpoAa KI/Kr
Brienenue rasa:

Ilpu npoBezeHHH pacyera 1o pacmpoctpaHeHuio O®II

Ang cieHapus Ne 6 (1oxap B MOMELIEHHH KHHO3a1a Ha 258 mo-
canouHelx MecT (nomemende Ne B.3.017) na TperpeM sTaxe)
Hcxolsd M3 QYHKIHMOHAIBHOrO Ha3HAYeHHWs [OMEIIEHHS odara
noXkapa JaHHbIE O HH3IIEH TEIIOoTe CropaHHs, JIMHEHHOM CKO-
POCTH pacrpoCTPaHEHHS U T. 1. B COOTBETCTBUH C Tadl. 1 uMe-
10T cledylolue (U3MKO-XHMHYECKHE CBOHCIBA (3ai1 Teatpa,
KHHOTeaTpa, K1yda):
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Husmas remiora cropanus, AH., kJHx/xr
JpiMooOpa3syromast cioco6HOCTb, Hi - M2/KT
Y ne;ibHas MaccoBasi CKOpPOCTh

BBITOpaHUsA Kr/(m? - €) tteerree et er e 0,0145
JInneliHas CKOPOCTh paclpoOCTPAHEHHUS
TUIAMEHH, V, M/C cuvvieeeeiieeieeeereeeeeeneesteeeeeeeeeneeeseeennns 0,0055
VY AeBHBIA PACX0A KUCIOPOAA KIVKT ....vecvevneeeeenennnne. 1,03
Brigenenne rasa:
CO2, KITKT wetereeiieienieeeieeeeeeseesereereene e e reeeenas 0,20300
CO, KIVKT etreerieereresveesie et cie e 0,00220
HCL KI/KT ittt 0,01400



Ilpu mpoBemeHuH pacyera mo pacnpocrpaneHnio O®II
i cueHapus Ne 7 (mokap B aIMHHHCTPaTHBHOM IOMELICHHU
Ne 5.4.05 Ha yeTBEepTOM 3Taxe) HCXO/9 U3 YHKIHOHATBHOTO
Ha3zHaYeHUs NMOMELIEHHs o4ara Mo)kapa JaHHbIe 0 HH3LICH Tel-
JOTe CTOpaHHUs, JTMHEHHOH CKOPOCTH paclpOCTpaHeHHA H T. A.
B COOTBETCTBMHM C Tabn. | umelor cienyromue QU3AKO-XHMHU-
YeCKUE CBOMCTBA (aIMHHHUCTPATHBHBIE IOMELICHU):

Husmas rerstora cropauus, AH., KJIx/KT............. 14 000,0
JIsIMOOGpasyromas criocobrocTs, Him - MY/KT ........... 47,70
YiensHas MaccoBas CKOPOCTh
BBITOPAHHS KI/(M * €) covoeveoeeeeeeeeeeeeeseeesseeeseeesessons 0,0137
JluneiiHas ckOpOCTh paclpoOCTpaHEeHHs
IRIELY (5517 SRR ¥ 1 USSR 0,0045
VY nebHBIA pacX0d KUCIOPOAA KI/KT ......vevereeereneennens 1,369
BeizesieHue rasa:
CO2,y KITKT c.eeveereeeeereeeeereeeteeveeeeesvesaessaeeenaas v 1,478
CO, KI/KTueetieeteireneecsienseestessenseesessessessesesassssesesssseans 0,03
HC, KI/KT ottt 0,0058

3.1.6. Onucanue nore6ozo memooa MooeaAuposanun
noxcapa 6 30aHuu

s pacueta BpeMeHH OJOKHpPOBAHHUS f5; B COOTBETCTBUH
¢ Meroaukoif ObUT BBIOpaH MOIEBOH METOA MOIETHPOBAHUA
noxapa.

OcHOBOH 11 NO:IEBBIX MOZAENEH MOXKAPOB SBISIOTCS
YpaBHEHHS, BBIPAXKAIOIIHE 3aKOHBI COXPAaHEHHS MacChl, HM-
1y;IbCa, SHEPrHH H MacC KOMIIOHEHTOB B pacCMaTpHUBa€MOM Ma-
JIOM KOHTPO;IBHOM 00BbeMe.

Hcnonp3oBaHHass MaTeMaTHyeckas MOJeTh BKIHOYasa
B ce04 ciexyomue OCHOBHbIE YPaBHEHUS:

YpaBHEHHE COXpaHEHHS MAacChl:
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cp ©

Py (pu )=0

ot ox, (p / )

YpaBHCHHE COXPAaHCHHS UMITYIbCA:

c 0 ap ot,

= (pu, )+ —(puu, )= -2+ L+ pg,.

ot Ox ox, éx ,

11 HBIOTOHOBCKHX JKAIKOCTEH, MOUUHSIOIHUXCSA 3AKOHY
CroKca, TeH30p BS3KHX HaNpPsOKEHHI onpeaenseTcs GopMytoi
Qu, Bu 2 Bu,

I

1 ZH——95,.
d ox, o, 3 ox, "’
YpaBHEHHUE JHEPTUH:

A R
—(Ph)+——(pu h) o o[ oh|_ 04,

2
t axj c, éx]

rae h=h,+ jcp dT +Y (Y, H,)
k

To

CTaTUYeCKas >SHTAJbIIUA
cMecH; H

=ZY,¢ Cpk
k

TCILIOTa 06pa303aHm1 k-ro KOMITIOHCHTA,
TCIIOEMKOCTh CMECH IIPH IIOCTOAHHOM JaBJIC-

HHH; q; — PalHal{OHHBIA IOTOK SHEPTHH B HANPABJICHHH X
YpaBHEHHE COXpAaHEHHS XMMHYECKOTO KOMIIOHEHTa k.

c e c oY,
—(PY)+—(pu, Y)=—|pD = |+5,-
ot 0x, ; Ox )
JUId 3aMBbIKaHUS CHUCTEMBI YpaBHEHHUH

HCII0.IB3YCTCA
YPaBHCHHE COCTOAHHA HIACAJILHOI'O ra3a. HJIH CMECH ra3zoB OHO
HMECT BUA

kvt g

rae Ry — yHHBepcajdbHas ra3oBasi MOCTOSHHAs, M — MoJsipHas
Macca k-ro KOMIIOHEHTA.
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3.1.7. Hocmpoenue noaeii onacnvix paxmopog noxcapa
014 pa3IUYHbBIX CUEHAPUES €20 PA36UMUA

Cuenapuii 1

Ouar noxapa HaXOJUTCS B MOMEIIEHHH AaBTOCTOSHKH
(momemenne Ne b.-1.07), pacnosioxeHHOM B HOABAILHOM 3Ta-
e, Ha YPOBHe noJja.

JIMHAMHKY JaHHOTO BapHaHTa PasBHTHA MOXapa MOXHO
IPOMIFOCTPHPOBATH CIIENYIOIHMH OCHOBHBIMM MOMEHTAMH:

10 ¢ — nposyKTHl TOPEeHHs JOCTUTAlOT MOTOsKA MOMellle-
HHs ovara Ioxkapa M pacHpOoCTPaHAIOTCS MOA HAM B paJdalib-
HOM HaIlpaBJIeHUH;

20 ¢ — Ha OTAENBHBIX YYacTKaX IUIOMIAJX MMOMEIICHHS
ABIM C KOHIIEHTpAllMeH, NIPEBLIMAIOLIEH KPUTHUECKOE 3HaYEHHE,
OITycKaeTcst HiKe OTM. 1,7 M OT ypoBHs nos1a (puc. 11);

40 ¢ — Ha Oonblled 4acTH paccMaTpHMBAeMOH ILIOLIAAM
IIBIM OIyCKAeTCs HIKEe OTM. 1,7 M OT ypoBHs 1nona (pHc. 12);

70 ¢ — 6oxHupyeTCs MO NPH3HAKY MOTEPH BUAMMOCTH 3Ba-
KyaudoHHBIH Beixoa B4 (puc. 13). Biiokupyercs no mpusHaky
npeBbitieHns kKoHuneHTpauuu HCl sBakyaunoHHbBIH Beixon B4
(puc. 20);

90 ¢ — OG1oKupyeTCs M0 NMPU3HAKY NOTEPH BUAMMOCTH 3Ba-
KyalunoHHbIH Beixoa B1 (puc. 14);

100 ¢ — Onokmpyercs IO NPH3HAKY MOTEPH BHUAMMOCTH
3BaKyaunoHHbIHA BEIXoa B2 (puc. 15). brokupoBanue 3Baxyaliy-
OHHBIX BBIX0j10B B1, B2 1 B4 no npu3HaKy NOBHILICHUS TEMIIE-
paTypsl He ipoucxoauT (puc. 16). biaoxupoBaHHe 3BaKyalHOH-
HBIX BeIx0oz10B B1, B2 u B4 110 pu3Haky npeBbIILIEHHUS KOHIEH-
tpaiuu CO u CO; He npoucxoaut (puc. 17, 18). biokupoBanue
3BaKyallMOHHBIX BEIXoZoB Bl, B2 u B4 no npusnaky nonmxe-
HUA KoHueHtpauuu O, He mpoucxoauT (puc. 19). biaokuposa-
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Hue 3BaKyaLMOHHbIX BbIX0L0B B2 1 B3 no npusHaKy npesblille-
HUA KoHUeHTpauum HO He npoucxognt (puc. 21).
M3pe3ynbTaToOB pacueTa clefyeT, 4TO Hanbonee onac-
HbIM (baKTOpOM no>xapa N3 BCEX PAaCCMOTPEHHbIX ABNAETCA
noTepa sMaMMmocTNn.
bonee nogpo6Has nHGopMaLns 0 BpeMeHN 61OKMPOBaHMS
OT[eNbHbIX 3BaKyaLOHHbIX BbIXOA0B MpefcTaBneHa B Tabn. 2.

Tabnmua 2
Bpems 6noknpoBaHusa /610®T nyTeli aBakyaLuu
\o Oon Bpems 6nok1poBaHus, ¢
Bbixoga  Pacrnono- MoTeps
HKEHVA C02 co HC1 T 02 BAMMOCTH
Bl >100 > 100 > 100 > 100 > 100 90
B2 >100 > 100 > 100 >100 > 100 100
B3 BnokuposaH
B4 >100 | > 100 | 70 | >100 | >100 | 70

Puc. . OnTuyeckas N1OTHOCTb fbiMa (HN/M) B rOpM3OHT anbHOM
CeYyeHun Ha BbicOTE fr oT ypoBHA Nona B MOMeHT BpeMeHu 20 C
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M 0.05 00 7G.09 0.12
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Puc. 12. OnTuryeckas nNIoTHOCTb AbiMa (Hn/M) B ropu3oHTanibHOM
CeyeHuUn Ha BbicOTe 1,7 M OT YPOBHA Nona B MOMeHT BpemMeHu 40 ¢

Puc. 13. OnTunyeckasd NNoTHOCTLb AbiMa (HN/M) 8 ropn3oHTanbHOM CevyeHuu

Ha BbicOTe 1,7 M OT ypOBHA Nona B MOMEHT BpemMeHu 70 ¢
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Puc. 14. OnTun4yeckad nnoTHOCTb AbiMa (HN/M) B ropusoHTanbHOM
CeyeHUn Ha BbicOTe 1,7M OT YpOBHA Nnofa BMOMeHT BpemeHn 90 ¢

Puc. 15. OnTunyeckas nnoOTHOCTHL AbiMa (Hn/mM) B ropy3oHTanbHOM
CeYyeHnn Ha BbicoTe 1,7M OT YpPOBHA nona B MOMEHT BpeMeHun 100 c



Puc. 16. Mons TemnepaTypbl (K) B ropr3oHTansHOM CEYEHUN
Ha BbicOTe 1,7M OT YypOBHSA nona B MOMeHT BpemeHun 100 ¢

Puc. 17. KoHueHTpauua CO (kr/M3 B ropusoHTanbHOM CeveHuu
Ha BbicOTe 1,7M OT ypOBHSA nona B MOMeHT BpemeHun 100 ¢
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Puc. 18. KoHueHTpauua CO? (kr/Mm3 B ropu3oHTanbHOM CEYEeHUN
Ha BblcOTe 1,7M OT YypPOBHA Nona BMOMeHT BpemMeHun 100 c

Puc. 19. KoHueHTpauunsa 02 (Kr/m3 B ropu3oHTalbHOM CeYeHUn
Ha BbicOTe 1,7M OT YypOBHA Nona BMOMeHT BpemeHn 100 ¢



" 1 "1 [ ]
VHCL:  1E-06 15E-05 2E-0S 2 3E-05

Puc. 20. KoHueHTpayma HCL (kr/M3 B ropu3oHTaNbHOM CEYEHUM
Ha BbicOTe 1,7 M OT YypOBHA nona B MOMeHT BpeMeHu 70 C

W pq | =

4HCL 1E-D6  15E-05 2E-05 2 3E-05

0
Puc. 21. KoHuenTpauna HC1 (Kr/M ) B ropusoHTanbHOM CEYEHU
Ha BbicOTe 1,7M OT ypOBHA nona B MOMeHT BpemMeHu 100 c
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Cuenapuii 2

Ouar mnoxapa HaXOJHTCS B IIOMENIEHHH AaBTOCTOSHKH
(noMemenue Ne b.-1.01), pacmosi0)keHHOM B HOABaJBHOM 3Ta-
*e, Ha YpOBHe I10J1a.

JlMHaMHKy NaHHOTO BapHaHTa Pa3BUTHA MOXapa MOXHO
NPOKJLTIOCTPUPOBATH CEMYIOIMHUMH OCHOBHBIMH MOMEHTaMH:

10 ¢ — IpOXYKTHI TOPEHMs AOCTHIAIOT IIOTOJKA ITOMEIIe-
HHUS Ooyara Ho)kKapa M PacHpOCTPaHSIOTCS MOA HHM B pajHalb-
HOM HalpaB;ICHUH;

20 ¢ — Ha OTHENBHBIX YYacTKax IUIOIIAIH IIOMEIIEHHS
ouara Iojkapa JIbIM C KOHIICHTpallel, NpeBhINIaloNIcH KpUTH-
4YeCKOe 3HaYEeHHE, OIIYCKAETCS HIKE OTM. 1,7 M OT ypOBHS Iojia
(puc. 22);

60 c — Ha Gonpmied YacTH IUIOLIAJH TOMEIICHHS OdYara
nokapa IbIM OIlyCKaeTcs HWxke OTM. 1,7 M OT ypoBHs moia
(puc. 23);

70 ¢ — 6noKUpyeTCs N0 NIPU3HAKY NIOTEPH BHIMMOCTH 3Ba-
KyallHMOHHBIH BeIX0X B2 (puc. 24). brnokupoBaHue 3BaKyallHOH-
HOro BeIXona B2 no npusHaky npessimenns konuentpamuy HC1
He IpoucxoauT (puc. 35);

80 ¢ — 6rokupyeTcs Mo NpH3HaKy NOTEPH BUIUMOCTH 3Ba-
KyalLlHMOHHBI BeIxoA B3 (puc. 25). BrokupoBanue 3BaKyaInoH-
Horo Bexoza B3 mo npu3Haky mpeBblnenus koHieHTpaus HC1
He MPOUCXOAUT (pHc. 36);

100 ¢ — Gnokupyercs 1mo IpU3HAKY MOTEPU BUMMOCTH
3BaKyalHOHHBIH BeIX0X B4 (puc. 26). biokupoBaHue 3BaKkyalu-
OHHBIX BBIX0IOB B2-B4 no npusHaky MOBBIIEHHUS TeMIIEpaTy-
pBl He npoucxomuT (puc.29). BiokupoBaHHe 3BaKyal[MOHHBIX
BbIX0J0B B2-B4 mo npu3Haky noHmwkeHus KoHueHTpauuu O;
He nporcxoaut (puc. 33). bioxupoBaHue 3BaKyallHOHHOTO BBI-
xoxa B4 no npusHaky npessinieHns koHueHtpamud HCI
He npoucxoaut (puc. 37);
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250 ¢ — 6iokMpyeIcs NO NPH3HAKY [OTEPH BUAMMOCTH
3BaKyallMOHHBIH BEIXox B7 (puc. 27);

300 ¢ — 6;10KMpOBaHHE BAKyaUHOHHBIX BBIX0J0B BS u B6
10 NPU3HAKY ITOTEPH BHIMMOCTH He mpoucxomut (puc. 28). bito-
KMpOBAHME 3BaKyallMOHHBIX BbIXOI0B B5-B7 mo mpusmaky no-
BBINIEHHS TeMIlepaTyphl He npoucxomut (puc. 30). biokupyercs
[0 MPHU3HAKY TpeBBIMEeHHS KoHleHTpaimu CO 3BaKyallMOHHBIH
BeIx01 B2, OnokupoBanue BEIX0J0B B3-B7 He mpoucxomut
(puc. 31). biokMpoBaHHE 3BaKyallMOHHBHIX BbIXO0B B2-B7
0 TIPH3HAKY UpeBbIlIeHHs KoHleHTpamud CO; He NMpOHCXOmHT
(puc. 32). brokupoBaHHE O3BaKyallMOHHBIX BBIXOA0B BS-B7
1O IPU3HAKY IIOHIKEHUS KoHUeHTpanmud O, He NPOHCXOAMUT
(puc. 34). brnoxupyeTcs Mo IpHU3HAKY MPEBBIIICHHUS KOHLEHTpA-
i HCl aBakyanuoHHBIH BbIXox B7, 6:10KkHpoBaHHE BBIXOIOB
BS n B6 He npoucxoaur (puc. 38).

U3 pesynbmamoe pacuema credyem, umo Hauboree onac-
HbIM (hakmopom nodxcapa u3 8cex paccMOMpEHHBIX AGIAEMCA
nomeps 6uouUMocmu.

bosee moapoOHas nH(popMaLMsa o BpeMeHH OIOKHPOBaHHUS
OTIESIbHBIX 3BaKyaLIMOHHBIX BEIXOIOB IpecTaBieHa B Tab1. 3

Tabnuua 3
Bpemsi 6,10kHpoBanusi 4, OPII nyreii 3BaKyanuu

No Ocn Bpems 610KHpOBaHHA, C

BeIxoja |pacmonoxenusal CO, CO HCl T 0, Torepa

BHIUMOCTH

1 broxupoBax
2 >300 | 300 >70 | >100 | >100 70
3 >300 | >300] >80 | >100 | >100 80
4 >300 | >300 | >100 | >100 | >100 100
5 >300 | >300 | >300 | >300 | >300 > 300
6 >300 | >300 | >300 { >300 ] >300 > 300
7 > 300 | > 300 300 >300 | >300 250
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Puc. 22. OnTuyeckas N0THOCTH AbiMa (HN/M) B ropM3oHTaNbHOM
CEeYeHNn Ha BbICOTE 1,7 M OT YPOBHA Nosia B MOMeHT BpemMeHun 20 ¢

Puc. 23. OnTunyeckas N1oTHOCTbL AbiMa (Hn/m) B ropusoHTansHOM
CeYeHUn Ha BbicOTe 1,7M OT YPOBHA Noja BMOMEHT BpemeHun 60 C



myj
0 12
0.09
0.07
0.05

Puc. 24. OnTuyeckasd NNOTHOCTb AbiMa (HN/M) B rOpM3oOHT albHOM
CeyeHun Ha BbicoTe 1,7 M OT YPOBHA Nofa BMOMEHT BpemeHun 70 ¢

Puc. 25. OnTuyeckas nioTHOCTb AbiMa (HN/M) B ropM3oHT anbHOM
CeyeHun Ha BbicOTe 1,7 M OT YypOBHA nona B MOMeEHT BpemeHun 80 ¢
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Puc. 26. OnTuyeckad n10THOCTb AgbiMa (Hn/M) B ropusoHTanbHOM
CEYEeHMMN Ha BbICOTE 1,7M OT ypOBHA Nona BMOMeHT BpemeHun 100 ¢

Puc. 27. OnTunyeckas N10OTHOCTb AbiMa (HN/M) B ropy3oHTanbHOM
CeyeHuUn Ha BbicOTe 1,7M OT YpOBHSA nofa B MOMEHT BpemMeHun 250 ¢



Puc. 28. OnTuyeckas NNOTHOCTb AbiMa (HN/M) B rOpU3oHTanbHoOM
CeyeHnn Ha BbicoTe 1,7 M OT YPOBHSA nona B MOMeHT BpemeHu 300 ¢

Puc. 29. Mona TemnepaTypbl (K) B ropu3oHTanbHOM CeYeHun
Ha BblicOTe 1,7 M OT YPOBHA Nona B MOMeHT Bpemenun 100 ¢
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Puc. 30. Monsa TemnepaTypbl (K) B ropusoHTanbHOM CeYeHuu
Ha BbICOTE 1,7 M OT YPOBHA nona B MOMeHT BpemeHun 300 ¢

Puc. 31. KoHueHTpauus CO (kr/M3 B ropu3oHTaNbHOM CeYeHUu
Ha BbicoTe 1,7M OT YpOBHA nosia B MOMeHT BpemeHu 300 ¢



Puc. 32. KoHueHnTpauma C02 (kr/Mm3 B ropu3oHTaNbHOM CeYeHUm
Ha BbicoTe 1,7 M OT ypOBHA nona B MOMeHT BpemeHn 300 ¢

Puc. 33. KoHueHTpayua 02 (kr/M3 B ropu3oHTanbHOM CEYEHUN
Ha BbicoTe 1,7 M OT ypOBHA nona B MOMeHT BpeMeHu 100 c
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Puc. 34. KoHueHTpauusa 02 (kr/m3 B ropu3oHTanbHOM CeYeHUn
Ha BbicOTE 1,7 M OT YpOBHA nona B MoMeHT BpemeHu 300 ¢

Puc. 35. KoHueHTpauns HCL (kr/Mm3 B ropM3oHTanbHOM CEYEHUU
Ha BbicOTe 1,7M OT YpOBHA Nosa B MOMEHT BpemeHu 70 c



Puc. 36. KoHueHTpauusa HCL (Kr/M3 B ropu3oHTalbHOM CEYEHUN
Ha BbicOTe 1,7M OT ypOBHA nona B MOMEHT Bpemenun 80 ¢

Puc. 37. KoHueHnTpaunsa HCL (kr/M3 B ropu3oHTanbHOM CevyeHun
Ha BbiCOTE 1,7M OT ypOBHA Noja B MOMEHT Bpemenun 100 ¢
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80

60

0

0 ) 49
Puc. 38.KoHueHTpaymus HC\ (kr/M3 B ropusoHTanbHOM CeYeHUm
Ha BbicoTe 1,7 MOTYPOBHS 10N1a B MOMEHT BPEMEHM

CueHapuit 3

Ouar noxkapa Haxo4uTCcA B MOMELLEHUWN TOProBOro 3aa
Ne A.1.2, pacnonoXeHHOM Ha MepBOM 3TaXe, Ha YPOBHe nona.

[viHamMunKy [aHHOro BapuaHTa pasBMTMA MoXKapa MOXHO
NPOWNNOCTPUPOBATL CEAYHOWMMN OCHOBHBIMU MOMEHTaMM:

50 ¢ - MpoAyKTbl FOPeHWst AOCTUraloT NOTO/Ka MoMmeLLe-
HUS oyara noxkapa v pacnpoCTPaHATCA Mo4 HUM B paguasib-
HOM HanpasneHuu,

400 ¢ - Ha OTAEeNMbHbIX yyacTKax paccmaTpuBaemoii no-
Laamn AbIM OMYCKaeTCs HKe OTM. 1,7 M OT YPOBHA Mosia BTOPO-
ro ataxa (puc. 39);

700 ¢ - Ha OTAENbHBIX yyacTKax paccmMaTpvBaemoli nno-
Waan ObIM C KOHLEHTpauuei, npeBbllatOLLei KpUTUYECcKoe
3HayeHue, OMycKaeTcd HuMe OTM. 17 M OT YpOBHA Mofa
(puc. 40);
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900 ¢ — Ha GombIIEH YacTH paccMaTPHUBAEMOH IUIOMAIH
JBIM OIlycKaeTcst HIKe OTM. 1,7 M oT ypoBHS no:1a (puc. 41);

1100 ¢ — 6okHpoOBaHKe 3BAKYallHOHHBIX BEIX010B B1-B5
[0 NPH3HAKY IOTEPH BHAMMOCTH HE NPOHUCXOTUT (puc. 42).
biokupoBaHue 3BaKyallMOHHEIX BBIX0N0B B1-B5 mo npusnHaky
HOBBIIICHUS TEMIEpaTyphl He poucxoauT (puc. 43). Biokupo-
BaHHME 3BAaKyallUOHHBIX BEIX0#0B B1-BS5 mo mpusHaky npeBbl-
menus koHneHTpanuu CO u CO; He npoucxomut (puc. 44, 45).
biokupoBaHHe 3BaKyallMOHHBIX BBIX0A0B B1-BS mo npusHaky
NoOHWXKeHUs KoHneHTpauuu O, He mpoucxoaut (puc. 46). bio-
KMPOBAaHHE 3BaKyallUOHHBIX BEIXOA0B B1-B5 mo npusHaky npe-
BeImeHus konueHnrpanuu HCl He npoucxoxut (puc. 47).

H3 pesyrvmamos pacuema ciedyem, ymo nHauboree onac-
HbIM (haKmopom noxcapa u3 6cex pacCMOMpeHHbIX A6AAemcs
nomeps guoumocmu.

bonee noapobnas uadopmanus o BpeMeHH GIOKUPOBaHHS
OTAE/BHBIX 3BaKyalMOHHEIX BEIXOIOB IIPEICTaBIcHa B Tabm. 4.

Tabnuua 4
Bpemsa 6s0kapoBanns 5, OPII nyteii IBakyanun
N Ocu Bpems GoknpoBaHHs, C
BBIXOAA p;c:;f:— CO, co HCl T 0, Bnllz(::g:m
1 >1100|>1100(>1100{>1100| >1100 [ >1100
2 >1100|>1100(>1100{>1100| >1100 | >1100
3 >1100|>1100{>1100|>1100| >1100 | >1100
4 >1100{>1100{>1100|>1100| >1100 | >1100
5 >1100|>1100|>1100|>1100| >1100 | >1100
6 b:1oxnpoBan
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;CP 100"_'_

Puc. 39. OnTunyeckasa N10THOCTb AbiMa (Hn/M) B ropu3oHTanbHOM
CEYEHUN Ha BbiCOTE 1,7 M OT ypPOBHS Nona B MOMeHT BpemeHun 400 ¢

Tyu
j 012
T 000
0.07
0.05 |

Puc. 40. OnTunyeckasd NNOTHOCTHb Abima (HN/M) B ropu3oHTaNibHOM CeYeHun
Ha BbicOTe 1,7M OT YPOBHA nofa BMOMeHT BpemMeHu 700 c
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Pac. 41. OnTuyeckasd NNOTHOCTL AbiMa (HN/M) B ropu3oHTanbHOM CevyeHuu
Ha BbicOTe 1,7M OT ypOBHA nona B MOMeHT BpeMeHn 900 ¢

Puc. 42. OnTuyeckasd NNOTHOCTb AbiMa (HN/mM) B ropu3oHTanbHOM CevyeHuu
Ha BblCOTE 1,7 M OT YypOBHA nona B MOMeHT BpemMeHu 1100 ¢
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Puc. 43. Mons TemnepaTypbl (K) B ropu3oHTanbHOM CeveHum
Ha BbicOTE 1,7M OT ypOBHA nona B MOMeHT Bpemenn 1100 c

VCO
L 0.00116

w {{ip
1 o6

Puc. 44. KoHueHTpauua CO (Kr/M3 B ropv3oHTaNnbHOM CeYeHUK
Ha BbicOTE 1,7M OT YypPOBHA Nofa B MOMeHT BpemeHu 1100 ¢



Puc. 45. KoHueHTpauusa C02 (Kr/M3 B ropM3OHTaNnbHOM CeYeHuu
Ha BbicOTe 1,7M OT YypOBHA Noja B MOMEHT BpemeHu 1100 c

V02
0.275
0.27

0.25
C 1023

Puc. 46. KoHuyeHTpaumus 02 (Kr/M3 B ropu3oHTanbHOM CEYEHUU
Ha BbiCOTe 1,7 M OT YPOBHA Noja B MOMEHT BpemeHn 1100 ¢
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Puc. 47. KoHuenTpauus HC1 (kr/M3 B ropu3oHTanbHOM CeYeHUn
Ha BbicOTe 1,7 M OT ypOBHA nNona B MOMeHT BpeMeHu 1100 c

CueHapwii 4

Ouar noxapa HaxoguTcsi B NMOMELLEHUM NPOMTOBAPHOIO
marasuHa Ne b.1.085, pacrnonoXeHHOM Ha MepBoM 3TaXke, Ha
YPOBHe MNona.

[vHaMnKy [aHHOro BapuaHTa pasBMTUS NOXapa MOXHO
NPOUNNIOCTPUPOBATL CIELYIOLMMN OCHOBHBIMW MOMEHTaMK:

40 c - nNpoAyKTbl ropeHus LOCTUratoT NOTO/IKA MOMeLLe-
HVS o4ara roXapa W pacrnpocTpaHAlTCA Moj HUM B paguasib-
HOM HanpasneHuu;

80 c - Ha BCeli NoLWaAn NOMELLEHNS oYara noxapa AbIM
OMyCKaeTcs HWXKe 0TM. 1,7 M OT ypoBHA nona (puc. 48);

120 ¢ - fblM 4Yepe3s Npoembl B MEPEeKPbITUAX HauMHaeT
pacnpoCcTPaHATLCA Ha BbILLEPACTONOXEHHbIE 3TaXu (puc. 49);

400 c- fiblM C KOHUEHTpaLueii, NpeBbILLIatoLLER KpuTnye-
CKOe 3HayeHve, pacnpocTpaHseTcs B 06beme atpuyma (puc. 50);

600 c - 6nokupyeTcs No MNpu3Haky NoTepu BUAMMOCTU
3BaKyaLWOoHHbIN Bbixog B 17 (puc. 53);

840 c - 6n0KMpyeTCa MO NPWU3HaKy noTepyu BUAVMOCTH
3BaKyaLUMOHHbINA Bbixog B22 (puc. 54);
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860 ¢ — OyokupyeTcs MO UPU3HAKY IOTEPH BHIHMOCTH
9BaKyallMOHHBIN BhIX0A B23 (puc. 55);

900 ¢ — GIOKHPYIOTCS MO NPU3HAKY MOTEPH BHAMMOCTH
3BaKyallMOHHBIE BBIXOAEI B16 n B21 (puc. 56);

940 ¢ — O;10KHpyeTcs MO MpPH3HAKY MOTEPH BHIAMOCTH
3BaKyallMHOHHBIA BeIxox B24 (puc. 57);

980 ¢ — Onokupyercs Mo NPU3HAKY TOTEPH BHIUMOCTH
3BaKyalHOHHBIA BeIxon B19 (puc. 58);

1100 ¢ — Ha OTJEeNbHBIX Y9acTKaX pacCMaTPUBAEMOM ILIO-
OI1agu JbIM OIycKaeTcsl HHKE OTM. 1,7 M OT YpOBHA I10j1a TIEpBO-
ro srtaxa, OJOKMpOBaHME 3BaKyalUHOHHBIX BBIXOHOB B1-B7
10 NPU3HAKy MOTEPU BUAUMOCTH He Nporcxonut (puc. 51). bio-
KHPYeTCs [0 NPU3HAKY [OTEPH BHUANMOCIM 3SBaKyallHOHHBIH
BeIxox B10, GokupoBaHHe 3BaKyallMOHHBIX BbixonoB B8, B9,
B11-B15 He npoucxomut (puc. 52). brokupoBanue 3BaKyaru-
oHHBIX BbIx00B B18 1 B20 no npu3sHaky nmorepu BHAMMOCTH He
NPOUCXOAUT (pHc. 59). BrokHpoBaHHE 3BaKyaUHOHHBIX BBIXO-
108 B1-B24 no npu3Haky NOBBIIICHHS TEMNEPaTypHl HE IIPO-
ucxomut (puc. 60—62). brnoxupoBaHHe 3BaKyallMOHHBIX BBIXO-
noB B1-B5 mno npusnaky npesbimieHust kKoHueHTpamud CO u
CO, "e npoucxomut (puc. 63—68). brioxupoBanue 3BaKyalMoH-
HBIX BEIX0Z0B B1-B24 mo npu3Haky NOHMXEHUS KOHIIEHTPAIMK
O, He npoucxout (puc. 69-71). brokupoBaHHe 3BaKyalHOH-
HBIX BBIX00B B1-B24 mo npusHaky NpeBHINICHHS KOHIIEHTpa-
unu HCI He npoucxomurt (puc. 72—74).

U3 pesynbmamos pacuema cnedyem, umo naubonee onac-
HbIM aKmopom noxcapa u3 6cex pacCMOMPEHHBIX SAGAAEMCS
nomepsa 6UOUMOCMu.

Bonee nojgpobuas nadopmanms o BpeMeHH OJIOKHpOBa-
HUS OTHCIBHBIX 3BaKyallUOHHBIX BBIXOJOB TNpEICTaBIEHA
B TabI. 5.
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Tabauua 5

Bpems 6.10kHpoBanus f; O®II myteit 3paKyanuu

Ne Ocu Bpems 6noknpoBans, ¢
BEI- | pacloo- Co, co HCI T 0, IToteps
XoJa | JKeHHs BUAMMOCTH
1-# sTax
1 >1100|>1100|> 1100 > 1100 | > 1100 > 1100
2 >1100(|>1100(>1100| >1100 [ > 1100 > 1100
3 >1100(>1100{>1100| > 1100 [ > 1100 > 1100
4 >1100(>1100(>1100| >1100 | > 1100 > 1100
5 >1100(>1100 > 1100 | > 1100 } > 1100 > 1100
6 >1100(>1100(>1100] >1100 [ > 1100 > 1100
7 > 1100 |>1100|>1100| > 1100 | > 1100 > 1100
2-# 3TaK
8 >1100(>1100|>1100{ > 1100 | > 1100 > 1100
9 >1100(>1100(>1100| >1100 | > 1100 > 1100
10 >1100|>1100|>1100| > 1100 | > 1100 1100
11 >1100{>11001>1100] >1100 | > 1100 > 1100
12 >1100(>1100|>1100{ > 1100 | > 1100 > 1100
13 >1100|>1100(>1100| >1100 | >1100 > 1100
14 >1100(>11001>1100] > 1100 | > 1100 > 1100
15 >1100(>1100|>1100| > 1100 | > 1100 > 1100
3-7 sTax
16 >1100(>1100[>1100| >1100 | > 1100 900
17 >1100{>1100|>1100| > 1100 | > 1100 600
18 >1100|>1100[>1100| > 1100 | > 1100 > 1100
19 > 1100 (> 1100 (> 1100] > 1100 | > 1100 980
20 >1100|>1100|>1100| > 1100 | > 1100 > 1100
21 >11001>1100|>1100| > 1100 | > 1100 900
22 > 1100 (> 1100|>1100| > 1100 | > 1100 840
23 > 1100 (> 1100 [>1100| > 1100 | > 1100 860
24 >1100(>1100]>1100| > 1100 | > 1100 940
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Tyn 0.05 0.07 0.09 0.12

Puc. 48. OnTu4yeckas NI0THOCTL AgbiMa (HN/M) B ropu3oHTanbHOM
CeyeHun Ha BbicoTe 1,7 M OT YPOBHA nona nepBoro aTarka
B MOMEHT BpeMeHn 80 ¢

Puc. 49. OnTwnyeckaa NNOTHOCTL AbiMa (Hn/M) B BepTUKaNbHOM
ceyeHun 1-1 B MOMeHT BpemMeHn 120 c

100 s 50 25 0

Puc. 50. OnTuyeckaa NNOTHOCTb AbiMa (Hn/M) B BEpTUKaNbHOM
ceveHun 1-1 B MOMeHT BpemeHun 400 ¢
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myu 005 0.07 0.09 0 12

75

25

Puc. 51. OnTunyeckass NNOTHOCTb AbiMa (HN/M) B ropu3oHT albHOM CeYeHun
Ha BblcOTE 1,7M OT YPOBHA Nojia NepBoro aTarka
BMOMEHT BpemMeHun 1100 c

Tyn 0.05 0.07 0.09 0 12

Puc. 52. OnTuyeckas Na0THOCTHb AbiMa (HN/M) B rOpU30OHTanbHOM CevyeHun
Ha BbicOTE 1,7M OT YPOBHA Nosa BTOPOro aTaxka
BMOMEHT BpemMeHu 1100 c
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myu 0.05 0.07 0.09 0.12

0 25 O 75 100 - 125 150 175 200 225

Puc. 53. OnTwnyeckas nNoTHOCTb AbiMa (Hn/M) B ropu3oHTanbHOM CeYeHUM
Ha BbicOTe 1,7 M OT YPOBHA Nofa TPETLEro aTaXka
B MOMEHT BpeMeHn 600 ¢

myu 0.05 0.07 0.09 0.12

Puc. 54. OnTunyeckasd NNOTHOCTH AbiMa (HN/mM) B ropusoHTanbHOM CevyeHun
Ha BbiCOTe 1,7 M OT ypPOBHA Nofa TPeThero aTa)ka
B MOMeHT BpemeHun 840 ¢
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Tynm 0.05 0.07 OC9 0.12

0 ) O 75 100 125 120 175 200 225

Puc. 55. OnTuyeckasa NNOTHOCTb AbiMa (HN/mM) B ropn3oHTanbHOM
CEYEHMN Ha BbiCOTE 1,7 M OT YPOBHA Nona TPEThLEro aTaxka
BMOMEHT BpeMeHu 860 c

Puc. 56. OnTwnyeckasa NN0OTHOCTb Abima (HN/M) B ropu3oHTanbHOM CeYeHUn
Ha BbicOTE 1,7M OT YPOBHA Nofa TPeTbero aTaxka
BMOMeHT BpemMeHu 900 c
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H 1 A

myu 0.05 0.07 PC20.12

Puc. 57. OnTunyeckasd NI0THOCTH AbiMa (HN/M) B ropu3oHTanbHOM CevyeHuu
Ha BbicOTe 1,7M OT YpPOBHSA Mona TPeTbero aTaxka
BMOMeEHT BpemeHu 940 c

Puc. 58. OnTuyeckasd nNoTHOCTb AbiMa (HN/M) B ropu3oHTanbHOM
CeYeHUN Ha BbicOTe 1,7M OT YPOBHA Nona TPeTbero aTaxka
BMOMeHT BpemeHu 980 c
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E 11 m

myu 0.05 Q07 0.09 0.12

Puc. 59. OnTwnyeckad N10OTHOCTb AbiMa (Hn/M) B ropn3oHTanbLHOM
CeUYeHMN Ha BbicoTe 1,7 M OT ypOBHSA Nnona TPeThero aTaxka
BMOMEHT BpemMeHun 1100 c

L a

t 300 310 320 330 343

0 25 D 75 100 125 150 175 200 225
T
Puc. 60. Mona TemnepaTypsl (K) B roprsoHTalbHOM CeYeHUN
Ha BbicOTe 1,7 M OT YPOBHA Nofa TPeTbero aTaxka
BMOMeEHT BpemMeHun 1100 c



t 300 310320 330 343

Puc. 61. Monsa TemnepaTypbl (K) B ropu3oHTaNnsHOM CeYeHUN
Ha BbICOTE 1,7 M OT YpPOBHA Nona BTOPOro aTaxka
B MOMeHT Bpemenun 1100 c

)

Puc. 62. Mona TemnepaTypbl (K) B rOopu3oHTaNbHOM CEYeHUn
Ha BblCOTE 1,7 M OT YpPOBHA Nosa nepsoro aTax<a
B MOMeHT BpemeHn 1100 ¢
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VCQ 0.008 0.0009 0001 0.00116

Puc. 63. KoHueHTpauus CO (Kr/M3 B ropu3oHTanbHOM CeyeHun
Ha BbicOTe 1,7 M OT ypPOBHA Nofa Nepsoro aTax<a
BMOMEHT BpemeHn 1100 c

VCQ 0.0008 0.0009 0.001 0.00116

Puc. 64. KoHueHTpauua CO (Kr/mMm3 B ropusoHTansHoOM
CeyeHun Ha BbicoTe 1,7 M OT YPOBHA nona BTOPOro aTaxka
BMOMEHT BpemeHun 1100 c



| 1 ! bl

VCQ 0.0008 0.0009 0001 0.00116

o 25 0 75 100 | 125 10 175 200 225
Cc

Puc. 65. KoHueHTpaunsa CO (Kr/M3 B ropM3oHTanbHOM CEYEHUN
Ha BbicoTe 1,7 M OT YPOBHA Nona TPETLEro sTaxka
BMOMEHT BpemeHu 1100 c

VC02 0.03 0.05 0.07 0.090.11

O 5 50 75 100 C 125 10 175 200 225

Puc. 66. KoHueHTpauna CO2 (kr/M3 B ropu3oHTaribHOM CEYEHUU
Ha BbicOTe 1,7M OT YPOBHA Nofa TPeTbLEro aTa)ka
B MOMEHT BpeMeHun 1100 c
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VC02 0.03 0.05 0.07 0.090.11

0 25 O 75 100 | 125 150 175 200 225
Jo
Puc. 67. KoHueHTpauunsa CO2 (Kr/m2 B ropu3OHTalbHOM CeYEHUU

Ha BblcOTe 1,7M OT YypOBHA Nona BTOPOro sTaxka
BMOMeHT BpemMeHn 1100 c

n

VCO02 0.03 0.05 007 0.090.11

Puc. 68. KoHueHTpayus CO2 (Kr/Mm3 B ropu3OHTalbHOM CeYeHUU
Ha BbicOTe 1,7M OT ypOBHSA Nona NepBoro aTaxa
BMOMEHT BpemeHn 1100 c



V02 023 025 0,26 027 0275

0 25 0 75 100 . 125 150 175 200 225
c
Puc. 69. KoHueHTpayms Oz (kr/M3 B ropM3oHTaNbHOM CEYEHUM
Ha BblcOTe 1,7M OT ypPOBHA Nona nepsoro aTaxka
BMOMEHT Bpemenun 1100 ¢

V02 023 025 0.26 0.27 0275

Puc. 70. KoHueHTpaunsa Oz (Kr/M3 B ropusoHTaNbHOM CEYEHUM
Ha BbicOTE 1,7M OT ypOBHA Nofa BTOPOro aTaxka
BMOMEHT BpemMeHun 1100 ¢

19



80

V02 023 025 026 027 0.275

Puc. 71. KoHuenTpauus 02 (Kr/M3 B ropu3oHTanbHOM CeyeHun
Ha BbICOTE 1,7M OT ypOBHA Nnofa TPeTbLEro aTaxka
BMOMEHT BpemeHn 1100 c

VHCL 1E-05 15E-05 2E-05 2 3E-05

Puc. 72. KoHuyeHTpayms HCL (kr/M3 B ropusoHTanbHOM CeYeHun
Ha BbicOTE 1,7 M OT YpOBHA Nona TPeThero aTaxka
BMOMEHT BpemMeHun 1100 ¢



Puc. 73. KoHueHTpaymus HC1 (kr/M3 B ropu3oHTaNbHOM CeYeHNN
Ha BbiCOTe 1,7M OT YpPOBHA Nofia BTOPOro aTaxka
BMOMeHT BpemeHn 1100 ¢

VHCL 1E-05 1SE-C5 2E-05 2.3E-05

Puc. 74.KoHueHTpayms HCL (kr/M3 B ropM3oHTanbHOM CEYEHUM

Ha BbiCOTE 1,7 M OT ypOBHA Nnona nepsoro aTaxxa
B MOMeHT BpemeHn 1100 ¢

CueHapnii 5

Ouar noxapa HaxoguTca B MOMeLLeHWM [eTckoro 6apa
Ne B.3.17, pacnonioXXeHHOM Ha TPeTbeM 3TaXe, Ha YPOBHE nosa.

[JvHamMuKy faHHOro BapuaHTa pasBUTUA MoxXapa MOXKHO
NPOUNNIOCTPUPOBATH CMEAYIOLNMN OCHOBHBIMU MOMEHTaAMN:

30 ¢ - NpoAyKTbl TOPeHUsa AOCTUTalT MOTONKA MOoMeLle-
HMA oyara no)kapa W pacnpocTpaHAlTCcA Mof HUM B pajunanb-
HOM HanpasNeHWN;

81



60 c — Ha OTAENBHBIX Yy4YacTKaxX IUIOINAIH I[TOMELICHHS
ouyara I1okapa jIbIM OIlycKaeTcs Hixe OTM. 1,7 M OT ypoBH: IO-
s1a (puc. 75);

150 ¢ — Ha OTAENBHBIX y4YacTKax IUIOIIAAH MOMEIIEHHS
oyara ro)kapa JbIM C KOHIIEHTpaIue, npeBbIIaomed KpHTH-
4ecKoe 3HaueHHe, OllyCKaeTcs Hwxke oTM. 1,7 M oT ypoBH4 nona
(puc. 76);

200 ¢ — Ha GosblIel 9acTH paccMaTpUBaeMOH IUIONIATH
JIBIM OITycKaeTcs HiKe 0TM. 1,7 M oT ypoBHs nona (puc. 77);

220 ¢ — OoKHpYIOTCS MO MPU3HAKY NOTEPH BHAUMOCTH
9BaKyaluoHHble Bbixoxbl Bl u B2 (puc. 78). BiroxupoBaHme
9BaKyallMOHHBIX BEIX0M0B Bl m B2 mo mpu3Haky MOBBILICHHS
TeMIlepaTypbl He npoucxoaut (puc. 79). biokupoBanue 3Ba-
KyalMOHHBIX BbIX0H0B Bl M B2 mo mnpu3Haky NOpeBbIICHUA
koHueHTpauuu CO u CO, He npoucxonut (puc. 80, 81). biroku-
pOBaHME 3BaKyallMOHHBIX BeIXoJ0B Bl u B2 mo npu3naky mo-
HIKeHHs KoHieHTpauuu O, He npoucxoauT (puc. 82). bnoku-
pOBaHHE IBaKyallHOHHBIX BbixogoB Bl u B2 mo npusHaky npe-
BoiureHus konuenTpauud HCl ne npoucxout (puc. 83).

H3 pesyremamos pacyema caedyem, ymo Hauboiee onac-
HbIM DAKMOPOM NodCapa u3 6cex pacCMOMPEHHbIX AGIAEMCA
nomeps 8uUOUMOCHU.

Bostee noapobHas uHPOpMalMs 0 BpeMeH# OJOKHPOBaHUA
OTIE/BHBIX 3BAaKyaI[MOHHBIX BBIXOI0B Npe/CTaBieHa B Tabl. 6.

Tabnuua 6
Bpews du10kupoBanus 4, O®II nyreii 3pakyaunn
Ne Ocn Bpems O610KkHpoBaHHUA, C
BbI- acrono- IToreps
X012 p)«emm CO: o HCY r 0 BP[,‘I}{M(?CTH
1 >220 | >220 | >220 | >220 | >220 220
2 >220 | >220 | >220 | >220 | >220 220
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myu 005 0.07 0.09 0.12

* X %
FAN

1
0 10 20 30

Puc. 75. OnTu4yeckasd NNOTHOCTb AbiMa (HN/M) B ropu3oHT anbHOM
CeYeHNN Ha BbicOTEe 1,7M OT ypOBHA Nona BMOMEHT BpeMeHu 60 ¢

-
't 1 m
myu 005 0.07 0.03 0 12

o 10 20 30
Puc. 76. OnTunyeckas NNoTHOCTb AbiMa (HN/M) B ropu3oHT albHOM CEYEHUU
Ha BbicoTe 1,7 M OT YypOBHA Nnona B MOMEHT BpeMeHu 150 c

myu 005 007 0090.12

Puc. 77. OnTunyeckasd N10THOCTb Abima (HN/mM) B ropy3oHTanbHOM CeYeHUM
Ha BbicOTe 1,7 M OT YypOBHA Nnona B MOMeHT BpeMeHu 200 ¢
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myu: 0.05 0.07 0.09 0.12

Puc. 78. OnTwuyeckas n10THOCTH AbiMa (HN/M) B ropM3oHTansHOM CevyeHum
Ha BbicOTe 1,7 M OT YPOBHA nona B MOMEHT BpeMeHn 220

Puc. 79. Mona TemnepaTypbl (K) B rOpu3oHTanbHOM CeYEHUN
Ha BbiCOTe 1,7 M OT YPOBHA nNona B MOMEHT BpemeHu 220 ¢

VCO: C.0008 00003 0001 0.00116

Puc. 80. KoHueHTpauusa CO (kr/M3 B ropusoHTalbHOM CEYEHUN
Ha BbicOTe 1,7M OT YpOBHSA Nona B MOMEHT BpemMeHu 220 ¢
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Puc. 81. KoHueHTpaums C02 (Kr/Mm3 B ropu3oHTanbHOM CEYEHUU
Ha BbicOTe 1,7M OT YPOBHSA No/na B MOMEHT BpemeHun 220 ¢

1E

V02: 023 025 026 021 027

Puc. 82. KoHueHTpauusa 02 (kr/M3 B ropusoHTaNnbHOM CeYeHun
Ha BblcOTe 1,7 M OT YpOBHA nona B MOMeEHT BpemeHun 220 ¢

Puc. 83. KoHueHTpayms HC1 (kr/M3 B ropM3oHTanbHOM CEYeHMU
Ha BblcO?ne 1,7 M OT YpPOBHA nona B MOMeHT BpemMeHun 220 ¢
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Cuenapuii 6

Ouar noxapa HaXOAWTCS B MOMCIIEHAH KHHO3aJda Ha 258
nocagoyHbix MecT (noMemenune Ne 5.3.017), pacnonoxxeHHOM
Ha TPETHEM ITaXKE, Ha YPOBHE M0:1a.

JIMHaMHKy QaHHOTO BapHaHTa Pa3BHTHA MOXKAapa MOXHO
IIPOHIDIIOCTPUPOBATD CIIEIYIOIIMMH OCHOBHBIMM MOMEHTaMHU:

80 ¢ — NpOAYKTHl TOpEHHs JOCTUIAIOT MOTOJKA TMOMENIe-
HHsl oyara I0XKapa H paclpOCTpaHAIOTCA MOJ HHUM B PajHaiib-
HOM Hamnpasiehuu (puc. 84);

130 ¢ — nox MOTOJIKOM IMMOMEIIEHHs o4ara rmoxapa ¢op-
MUPYETCSL CIOH [bIMAa C KOHLECHTpAlMEH, IPEBBIIAOIIEN KpH-
TUYecKoe 3HaueHue (puc. 85);

170 ¢ — Ha GobIIEH YacTH ILIOIIAJH NOMEIIEHHS AbIM
oIlyCcKaeTcs HIKe OTM. 2,9 M oT ypoBHs noJia (puc. 86);

230 c — O:;rokMpyeTcs MO NPH3HAKYy NOTEPH BHIUMOCTH
3BaKyalMoHHBIH Beixox Bl (puc. 87). biokupoBanue 3BaKyanu-
OHHOrO BbIXoga Bl mo mnpH3HAKy NOBBIMIEHUS TEMIEPATYPHI
He npoucxoaut (puc. 90). brokupoBaHHe 3BaKyallMOHHOTO BBI-
xoaa Bl no npusnaky noHMxeHHs KoHIeHTpanun Oz He MPoHc-
xouT (puc. 95). biokupyercs no npusHaKy NpeBbILIEHUS KOH-
nentpauud HCI spakyaimonnsiit Berxon Bl (puc. 98);

410 ¢ — GnokupyeTcs MO NPU3HAKY IOTEPH BUIMMOCTH
aBaKyaUHOHHbIH BeIxojx B3 (puc. 88). biokupoBanue spakyanu-
OHHOro BbIXO#a B3 10 mpH3HaKy NOBBINIEHHS TEMIIEPATypPhl
He npoucxomut (puc. 89). brokupoBaHue 3BaKyallMOHHBIX BEI-
xomoB B1 u B3 no npussaky npebiiieHns koHeHTpauun CO u
CO; ue npoucxoaut (puc. 91-94). BiioxupoBaHue 3BaKyallHOH-
HOro BbIXOza B3 1no mpusHaKy noHmkeHus KOHUEHTpauuu O
He mpoucxoxut (puc. 96). biokupyercs no npH3HaKy HpeEBHI-
meHuss KoHueHtpaumn HCl aBakyanuonseii  Beixon B3
(puc. 97).
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W3 pesynbTaToB pacyeTa cnegyeT, 4To Hanbonee onac-
HbIMU (hakTOpamMu no>kapa U3 BCex paCCMOTPEHHbIX BT CA
noTeps BUAUMOCTW M NpeBblLLeHne KOHUeHTpauun HCL.

Bonee nogpo6Has MHGopMaums 0 BpeMeHN 610KMPOBaHMWS
OTAe/IbHbIX 3BaKyaLMOHHbIX BbIXOA0B NpeAcTaB/ieHa B Tab. 7.

Tabnuua 7
Bpems 6nokmpoBaHusa /imO® I nyTeli 3Bakyauun
N> Ocn Bpems 6/10KMpoBaHuS, C
BbIX0AA p;f:::ﬂc- (=0 co HC1 T 02 BMHAEL? :TI/I
1 >410 >410 230 >230 >230 230
BnokuposaH
3 >410 >410 410 >410 >410 410

myir 005 0.07 009 0.12

Puc. 84. OnTwuueckas NNOTHOCTL AbiMa (Hn/m) B BEpTUKaNbHOM
ceyeHumn 1-1 B MomeHT BpemMeHu 80 ¢

Tyn 0,05 Q.07 009 012

Puc. 85. OnTuyeckas na0oTHOCTb AbiMa (Hn/m) B BEpTUKaNbHOM
ceyeHun 1-1 B MoMeHT BpemeHn 130 ¢
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Puc. 86. OnTunyeckad n10THOCTb AbiMa (HMN/M) B ropu3oHTanbHOM
CeYeHun Ha BbicoTe 2,9 M OT ypOBHSA Nona B MOMEHT BpemeHn 170 ¢

Puc. 87. OnTuyeckas nnoTHOCTHL AbiMa (HN/M) B ropu3oHT albHOM
CeyeHun Ha BbicOTe 2,9 M OT YPOBHA Nona B MOMeHT BpemeHun 230 ¢



Puc. 88. OnTunyeckas N10THOCTH AbiMa (HN/M) 8 ropM3oOH T albHOM
CeYeHMn Ha BbicOTe 1,7 M OT YPOBHA Nnona B MOMeHT BpemeHn 410 ¢

Puc. 89. Mons TemnepaTypb! (K) B ropu3oHTaIbHOM CeYeHnn
Ha BbicOTe 1,7 M OT YpOBHSA Nnona B MOMeHT BpemeHun 410 ¢
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Puc. 90. Mona TemnepaTypbl (K) B ropu3oHTanbHOM CeYeHMU
Ha BbICOTE 2,9 M OT YpPOBHA Nona B MOMeHT BpemMeHun 230 ¢

Puc. 91. KoHueHTpauua CO (Kr/M2 B ropu3oHTanbHOM CeYeHnn
Ha BbiCOTe 2,9 M OT YpPOBHA nona B MOMeHT Bpemenun 410 c



Puc. 92. KoHueHTpaymusi CO (Kr/M3J B ropu3oHTanbHOM CEYEHUN
Ha BbicOTe 1,7M OT ypOBHA Nnona B MOMeHT BpemeHun 410 ¢

Puc. 92. KoHueHTpaums CO:z (Kr/M3 B ropu3oHTalbHOM CEYEHUM
Ha BblcOTe 1,7M OT YpOBHSA nona B MOMeHT BpemeHun 410 ¢
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Puc. 94. KoHueHTpauua CO02(Kr/M3 B ropM3oHTanbHOM CeYeHUM
Ha BblCOTE 2,9 M OT YpPOBHA Mnofa B MOMeHT BpemeHu 410 ¢

Puc. 95. KoHueHTpauusa 02 (kr/M3 B ropu3oHTalbHOM CevyeHun
Ha BbICOTe 2,9 M OT ypOBHA Nnofa B MOMeHT BpemMeHu 230 ¢



Puc. 96. KoHueHTpayua 02 (kr/M3 B ropu3oHTaNbHOM CeYeHUN
Ha BbicOTe 1,7M OT YpPOBHA nona B MOMeHT BpemMeHun 410 ¢

5
Puc. 97. KoHueHTpauna HC1 (kr/m ) B ropusoHTanbHOM CeYEHUN
Ha BbicOTe 1,7M OT YpPOBHA nona B MOMEHT BpeMeHu 410 ¢
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Puc. 98. KoHueHTpauma HC1 (Kr/MB ropu3oH T albHOM CEYeHUM
Ha BbicoTe 1,7 MOTYPOBHSA Nona B MOMEHT BpemeHun 230 ¢

CueHapuii 7

Ouar noxapa HaxoAuTCs B aAMUHUCTPATUBHOM MOMeLLe-
HUM Ne 5.4.05, pacnono)xeHHOM Ha YeTBEpPTOM 3Taxke, Ha YpOB-
He nona.

[JnHaMyKy [aHHOro BapuaHTa pasBUTUA MoXapa MOXHO
MPOWNNIOCTPUPOBATL CMEAYIOLLMMN OCHOBHBIMW MOMEHTAMMU:

30 ¢ - NpoAyKTbl TOPEHUS JOCTUrAOT MOTO/IKA MOMeLe-
HWA ouara rnoxkapa M pacrnpocTpaHAKTCA Mof HUM B pajuanb-
HOM Harnpas/ieHunu;

60 c - Ha 6onblueli YyacTy nnowaan NOMELLeHUs ouara
noXapa [AbIM OMYCKAeTcsd Huxe OTM. 1,7 M OT YPOBHSA nona
(puc. 99);

150 c - Ha oTAenbHbIX yyacTKax naowagan Kopuaopa AbiM
OMnyCKaeTcs Hmxke oTM. 1,7 M 0T ypoBHA nona (puc. 100);

230 c - Ha OTAeNbHbIX yyacTKax nnowanm Kopugopa gbim
C KOHUEeHTpauueld, MpeBbllLAOLLIEN KPUTUYECKOE 3HAYEHME,
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oIrycKaeTcsl HIKE oT™M. 1,7 M OT ypoBHs 1oj1a, OJIOKUpYETCs 1O
TMPU3HAKy MOTEPH BHIMMOCTH 3BaKyallMOHHBIA BeIxoxm Bl
(puc. 101). biokupoBaHHe 1O NpH3HAKY NOBBILICHUs TEMIlepa-
TYpHI 3BaKyallMOHHOIO BbIxoja Bl He mpomcxoaut (puc. 103).
BrokupoBaHHe 3BaKyal[MOHHOTO BEIxoia Bl mo mpusHaky mo-
HKeHUs koHueHTpaunu O, He npoucxoaut (puc. 107);

290 c — OnokHpyeTcs MO NMPH3HAKY MNOTEPH BHAMMOCTH
3BaKyalUMoHHEIH BeIXog B2 (puc. 102). biokuposanue no npu-
3HaKy TIOBBIIIECHHA TEMIIEPATYpPhl IBaKyalMOHHOTO BhIXoIa B2
He npoucxomut (puc. 104). brokupoBaHue 3BaKyallMOHHBIX BEI-
xonoB Bl n B2 mo nmpusHaky npebimeHns koHueHTpauuun CO
He npoucxomut (puc. 105). biokupoBaHne 3BaKyallHOHHBIX BbI-
xonoB Bl u B2 no npusHaky npcseimenns koHiueHTpanuu CO;
He mpoucxoauT (puc. 106). biaokupoBanue 3BaKyallMOHHOTO
BhIxoga B2 mo mnpu3Haky NHOHWKEHHA KoHUeHTpaumu O;
He npoucxoauT (puc. 108).

H3 pesyromamoe pacuema credyem, ymo nauboree onac-
HbIM DaKmopom noxcapa u3z 8cex pacCMOMPEHHbIX ABAAEMCA
nomeps euoumocmu.

Bornee noapobHas uHGpopMaLus 0 BpeMEHH OJIOKHPOBAaHHS
OTIIEJIbHBIX 3BAKYAlMOHHBIX BRIXO/IOB IpecTaBieHa B Tabi. 8.

Tabnuna 8
Bpewms 6:10kupoBanns 75, OPII myTeii 3BaKyauuu

Ocn Bpems 6:10kHpoBaHHA, C
Ne acTIONO- ITotepa
BBIXOJa p. ) CO, co HC1 T 0, BHIUMO-
e CTH
1 >290 | >290 - >230 | >230 230
2 >290 | >290 — >290 | >290 290
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myu: 005 0.07 009 0.12

0 10 20 30 40 SO 60
yo

Puc. 99. OnTunyeckass N1OTHOCTb AbiMa (Hn/m) B ropn3oHTanbLHOM
ceyeHuUn Ha BbicoTe 1,7M OT YpOBHSA Nofia B MOMEHT BpemMeHMn 60 ¢

myu: 0.05 0.07 009 0.12

Puc. 100. OnTuyeckas N10THOCTL AbiMa (HN/M) B ropu3oHT allbHOM
CeyeHun Ha BbicoTe 1,7M OT ypOBHA nona B MOMeHT BpemeHn 150 ¢

el
myu:  0.05 0.07 0.09 0.12

Puc. 101. OnTunyeckass WWOTHOCTHb AbiMa (HN/M) B ropu3oHT allbHOM
CeyeHUU Ha BbicoTe 1,7 M OT YPOBHSA nona B MOMeHT BpemeHun 230 ¢

myu: 0.05 0.07 0.09 0.12

10 20 30 40 50 60
yc

Puc. 102. OnTunyeckas nnOTHOCTb AbiMa (Hn/M) B ropM3oHTanbHOM
CEYEHUN Ha BbicOTe 1,7 M OT YPOBHA nona B MOMEHT BpeMeHu 290 ¢



t 300 310 320 330 343

Puc. 103. Mona TemnepaTypbl (K) B ropr3oHTanbHOM CEYEHUM
Ha BbicOTe 1,7M OT YpPOBHA nona B MOMEHT BpemeHn 230 ¢

t 300 310 320 330 343

Puc. 104. Mona TemnepaTypsl (K) B rop3oHTanbHOM CeYeHun
Ha BbicOTe 1,7M OT YpOBHS nona B MOMEHT BpemeHu 290 ¢

YCQ 00C03 00009 0.01 0.00116

Puc. 105. KoHuyeHTpaymus CO (Kr/m3 B ropn3oHTanbHOM CeYeHun
Ha BblCcOTe 1,7M OT YPOBHA nona 8 MOMeHT BpemMeHun 290 ¢

YC02: Q03 0.05 0.07 0.090 11

0 10 20 % 10 50 50
Puc. 106.KoHueHTpauusa C02(kr/m3 B ropu3oHTaNnbHOM CEYEHUN
Ha BblCOTE 1,7 MOTYPOBHSA Nnona B MOMeHT BpemeHun 290 ¢
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V02: 023 025 026 027 Q275

Puc. 107. KoHuenTpaums 02 (Kr/M3 B ropusoHTanbHOM CeYeHuu
Ha BbICOTe 1,7M OT ypOBHA Nnona B MOMEHT BpemeHun 230 ¢

VQ2: 023 D25 026 027 0275

Puc. 108. KoHueHTpauns 02 (Kr/M3 B ropu3oHTanbHOM CeyeHun
Ha BbicoTe 1,7 MOTYPOBHS Mosna B MOMeHT BpeMenun 290 ¢

3.1.8. OnpeaeneHne pacye THOro BpEMEHU 3BaKyaLuu Nt eit
u3 3gaHunsa

3.1.8.1. MeTopguKa pacyeTa BpEMEHN 3BaKyaLun Nto el
npu no>kape

PacueTHoe Bpems 3BaKyauuu fogeid  onpegensieTcs
Mo MaTeMaTUYeCcKO MOAENM WHAUBUAYaANbHO-MOTOYHOIO ABU-
XeHns ntofeil U3 3gaHns, npueeaeHHoin B npun. Ne 3 K MeTo-
OVKe.

PacuyeTHOe BpeMs 3BaKyalWu Niogei U3 3faHUs ycTaHaB-
NBAETCS N0 BPeMEHMN BbIXOfa 13 HEr0 MOCNeAHEro YenoBeka.

Mepen HaYanoM MOAENMPOBaHWS NpoLecca 3Bakyauun 3a-
[aeTcs CXema 3BaKyauMOHHbIX MyTell B 3faHuK. Bce aBakyalu-
OHHble MYTW MOAPA3AENATCA Ha 3BaKyaLMOHHbIE Y4acTKK
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JUIMHON a ¥ mupuHOH b. JUIMHAa W IIMpHHA KaXI0ro ydacTka
MyTH 3BaKyallMH /Ui IIPOEKTHPYEMBIX 31aHUH MPUHUMAIOTCS 10
HPOEKTY, a ISl MOCTPOCHHBIX — N0 (PaKTHIECKOMY MOJIOKEHHIO.
JUIMHa TyTH 110 JIECTHMYHBIM MapIlaM H3MepseTCs IO THHE
Mapina. /|JTMHa IMyTH B JBEPHOM NpoeMe NMPHHUMAETCS PaBHOM
HYJTI0. JBaKyallMOHHBIE YHaCTKH MOTYT OBITH FOPH3OHTAJILHEIE
¥ HAKJIOHHbIE (JIECTHHIA BHU3, JICCTHHUIIA BBEPX ¥ MAHAYC).

3a raGapuTel 4YeJOBEKa B IUIaHE NPHHUMAETCH 3JUTHAIC
¢ pasmepamu oceii 0,5 u 0,25 M. 3agar0Tcs KOOPAMHATHI KaX10-
TO 4eIOBeKa X; — pacCTOAHHE OT LIEHTpa JUIMIICA 0 KOHIIA 3Ba-
KyallHOHHOTO y4YacTKa, Ha KOTOpoM OH Haxomutcs (puc. 109).
Ecnu pa3sHOCTH KOOpAMHAT HEKOTOPKIX JIFOJEH, HAXOSIIMXCH Ha
3BaKyallMOHHOM Y4acTKe, cocTaB;IseT Menee 0,25 M, TO NpUHHU-
MaeTcsl, YTO JIIOAW C 3TUMH KOOPFHMHATAMH PACHOJIOXKEHEI psi-
IOM OpyT € ApyroM — c6oKy oauH oT jpyroro. [Ipu 3toMm ucxo-
Is1 U3 rabapuToB 4€I0BEKa B IUIaHE U Pa3MEPOB IBAKYaIIHOHHO-
ro y4yacTKa (JUIMHAa ¥ LIUPHHA) JUIT KAXKAOTO 3BAKyal[HOHHOI'O
y4acTKa ONpeAeIAl0TCA MaKCHMAJbHO BO3MOXHOE KOJHYECTBO
YeJIOBEeK B OJHOM pAdy cOOKYy ApYT OT Jpyra H MaKCHMAaJIbHO
BO3MO)KHOE KOJIMUECTBO JII0AEH Ha y4acTKe.

KoopanHaTel KaX10ro 49ejoBeKa X, B HAYAIbHBIH MOMEHT
BPEMEHH 3aHAlOTCd B COOTBETCTBMM CO CXEMOH pPacCTaHOBKH
mroned B moMemieHHIx (pabodue MecTa, MecTa IS 3pHTEIIEH,
cHajJbHBIE MecTa H T. I1.). B ciyuae oTCyTCTBHS TakuX JaHHBIX,
HanpuMep, Ui Mara3MHoB, BRICTABOYHAIX 3aJI0B U T. II., JIOMYC-
KaeTcs pasMemiaTh JIIOIEH paBHOMEPHO IO BCelt ITI0IMany Io-
MEIIECHUS C YIETOM PAcCTaHOBKU TEXHOIOTHMYECKOro obopyio-
BaHUAL.
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a4

X1 X3 X4 Xs5Xg X7

Puc. 109. Koopdunamuas cxema pazmewenus mooet Ha nymsx 36aKyayuu

KoopauHaTa kaXaoro ueioBeka B MOMEHT BPEMEHH ! OII-
peaesnseTcs no popmMyiie

x{() = x{t — A) - V() As, @)
rae x{t — Af) — KoopAHHATA i-TO Y€;I0BEKA B IPEABIAYIIHA MO-
MEHT BpeMeHH, M; V{f) — CKOpOCTb i-ro 4e;loBeka B MOMEHT
BPEMEHH 7, M/C; At — IPOMEKYTOK BPEMEHH, C.

CkopocTs i-ro 4enoBeka V{(f) B MOMEHT BPEMEHH ¢ ONpEACIs-
erca mo 1abj. 9 B 3aBUCHMMOCTH OT JIOK&THHON IUIOTHOCTHU IOTO-
ka D{f), B KOTOPOM OH JIBFDKETCS, M THIIa 3BaKyallMOHHOIO Y4acTKa.

JlokanmpHas ILTOTHOCTH D{(f) BBIMHMCIIAETCS [0 IPyIIE, CO-
CTOALLIEH U3 # Yell., o popMyie

D(®) = (n(n) 1) f/ (bAx), (8)
rie n — KOJHYEeCTBO JIOAEH B rpymie, Yel.; f — CpeaHsas IUIo-
[[aab TOPU3OHTAIBHON MTPOEKIUH YEJIOBEKa, Mm% b — IYMpHHA
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3BaKyallHOHHOI'O y4YacTKa, M; Ax — pa3sHOCTh KOOpPIUHAT IO-
CJEHETO U IIEPBOrO YeIOBEKA B IPYIIIIE, M.

Ecmu B MOMEHT BpPEMEHH ! KOOp/HHATA YeI0BeKa X,(7), OIl-
peneneHHas no opmyse (7), CTaHET OTPULATE,IHHONR — 3TO 03-
HA4aeT, YTO YeJOBEK JOCTHI I'PaHHUIBl TEKYLIErO 3BaKyallHOH-
HOTO y4acTKa M JOJDKEH NepeHTH Ha CIeIYIOmUi 3BaKyalHOH-
HBIH y4acCTOK.

B 3ToM cityyae kOOpaMHATa 3TOr0 YeNOBEKa Ha CIEdyIo-
LIEM 9BAKyaUHOHHOM YYaCTKE OIPEIENAeTCs:

xi(0)= Dxt — dt) - Vo) di] + @~ 1, ©)
e x{! — df) — KoOOpAMHATa i-TO YeNIOBEKA B NPEABIIYLIAH MOMEHT
BpEMEHH Ha (j—1) 3BaKyaLlMOHHOM ydacTke, M; V{f) — CKOpoOCThb
i-ro JesioBeka Ha (j—1)-M 3BaKyallHOHHOM Y4acTKe B MOMEHT Bpe-
MEHH 1, M/C; a, — JUIMHA j-TO 3BAKYallHOHHOIO y4acTKa, M; /; — Ko-
OpJMHATa MeCTa CIMSHMA j-T0 H (j—1)-ro 3BaKyallMOHHBIX y4acT-
KOB — pacCTOSHHE OT Hadana j-ro 3BaKyallHOHHOTO y4acTKa JIO
MeCTa CIIMSHUA €T C (j—1)-M 3BaKyallMOHHBIM yYaCTKOM, M.

KosmnuectBo monei, nepexosiiMx ¢ OXHOIO 3BaKyalld-
OHHOTO YYacTKa Ha JPYTod B €IWHHIly BPEMEHH, ONpEAeIAeTCs
HpONYCKHOH c110cOGHOCTHIO BBIX0a ¢ yuacTka Qi(?):

Oft) = g{(t) c; dt / (£ 60), (10)
rae gi(f) — MHTEHCHBHOCTH JBHXXEHHS Ha BBIXOJIE C j-TO 3BaKya-
IMOHHOTO Y4acTKa B MOMEHT BPEMEHH !, M/MHH; ¢; — IIMPHHA
BBEIXOJIa C j-TO 3BaKyallMOHHOTO YYacTKa, M; df — IPOMEXYTOK
BpEMEHH, C; [ — CcpeAHss ILIONIafb TOPU3OHTAIBHOH MPOEKIIMH
YenoBeKa, M,

HHTEeHCHMBHOCTh ABI)KEHHS Ha BBIXOJE C j-TO 3BaKyallM-
OHHOTO y4YacTKa gi(f) B MOMEHT BPEMEHHU ¢ ONpeNENIeTCA B 3a-

BHCHMOCTH OT INUIOTHOCTH JIIOACKOTO ITOTOKAa HAa 3TOM YYacCTKE
va‘(t).
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Tabanna 9

I'opH30HTATbHBIH 1 JlecTHHIA
€CTHMIIA BHH3
myTh ) — BBEPX

Tnot- . £ TpoeM. . <) . A_
HOCTB i—, g; HHTEHCHB- ;7_ § - _i-: § z
motoka | § E g S HOCTB E 15 2 E 5 S Z S
D,MZ/'MZ 2z é q, 2= § &= 8.: § =
g = 3:— M MuE ! 2 = s = g = 5
O E S O £ &} g«

~ =~ ~

0,01 100 1 1 100 1 60 0,6

0,05 100 5 5 100 5 60 3
0,1 80 8 8,7 95 9,5 53 5,3

0,2 60 12 13,4 68 13,6 40 8
0.3 47 14,1 16,5 52 16,6 32 9,6
0,4 40 16 18,4 40 16 26 10,4

0,5 33 16,5 19,6 31 15,6 22 11
0,7 23 16,1 18,5 18 12,6 15 10,5
0,8 19 15,2 17,3 13 10,4 13 10,4
09 1 s | 135 | 85 8 72 | 11 | 99

u 6onee

Ilpumeuanue. TabnuyHOE 3HAUYEHHWE HHTEHCHBHOCTH JABHIKEHUS
B JIBEPHOM IIpOeME IPH IL10THOCTH notoka 0,9 u Gonee, paBHoe 8,5 M * MuH,
YCTaHOBJIEHO 14 ABEPHOrO NpoeMa IUpHHOH 1,6 M 1 Gostee, a Ipu JBEpHOM
npoeMe MEHbIUeH MHPHHBl d MHTEHCUBHOCTH JBIKEHMS CIEAYET OIpene-
JATh 1o popmyne g = 2,5 — 3,75d.

IInOTHOCTE JIOJCKOTO MOTOKAa Ha j-M 3BaKyallHOHHOM
yuactke Dv(1), M*/M°, B MOMEHT BPEMEHU ! OIpeAeercs
no gpopmyJe

Dv{ny=(N,fd))! (a/ b)), (11)
rae N; — 4MCIIO JIIOJEH Ha j-M 3BaKyallHOHHOM y4acTKe, 4ell.;
Jf— cpeanss nnomanb rOpU3OHTAIGHON NPOCKIHH YeIOBEKa, M
@, — JUIMHA j-TO 3BaKyallHOHHOI'O y4acTKa, M; b; — IIUMpUHA j-ro
9BaKyallHOHHOTO y4acTKa, M; df — IPOMEXYTOK BPEMEHH, C.

102



B MOMEHT BpeMeHH ¢ onpeaenseTcs KOIMYECTBO TIOIEH m
C OTPHUIATENbHBIMH KOOpIMHATaMM X/(f), ONPENECICHHBIMH 110
¢dopmyne (7). Ecnu 3nauenne m < Q)(f), TO BCe m Y€T0BEK MEPe-
XOIAT Ha CIEeAYIOMHMH 3BaKyallMOHHBIN YYacTOK M HX KOODPIH-
HaThl ONPEIESIAIOTCS B COOTBETICTBHH C (popMynoi (9). Eciu
3HaueHue m > (), TO KOIMIECTBO YEJIOBEK, PABHOE 3HAUEHHIO
Oi(t), nepexonAT Ha CiIeOyIOMHI SBaKyalMOHHBIH y4acTOK U HX
KOOPIWHATH OMPEAEISAIOTCS B COOTBETCTBHH C (hopMyioi (9),
a KOJIMYECTBO 4YeI0BEK, paBHOE 3HadeHHMIO (m — OJf(7)), He mepe-
XOAAT Ha CJeyIOMH 9BaKyallHOHHBIH y4acTok (OcTaroTcsi Ha
JTAaHHOM 3BaKyal[MOHHOM YYacCTKe) U UX KOOpIMHATaM IPUCBaH-
BaloTCs 3HadeHus xf(t) = k0,25 + 0,25, rne k — HoMep psna,
B KOTOpPOM OYIyT HaXOQUThCA JTIOAH (MAaKCHMAJIbHO BO3MOXKHOE
KOJIMYECTBO 4EJIOBEK B OFHOM psady cOOKy Apyr oT Ipyra s
Ka)XXIOTO 3BaKyallHOHHOTO y4YacTKa OlpeAensercs Hepex Haua-
J0M pacueToB). TakuM 0Opa3oM, mepes BHIXOAOM C IBAKyall-
OHHOTO YY4aCTKa BO3HHKAeT CKOIIEHUE JIIOACH.

Ha ocHoBaHMM 3ajaHHBIX HayaJIbHBIX YCIOBUH (Hadasb-
HBIX KOOpJAHMHAT JIIOAEH, MapaMeTpoB 3BaKyalMOHHBIX Y4acr-
KOB) ONpENENAIOTCS TUIOTHOCTH JIOACKHX IOTOKOB Ha HYTAX
9BaKyalld¥ M IPOIYCKHbIE CIIOCOOHOCTH BBEIXOIOB C IBaKyaIld-
OHHBIX Y4acTKOB. Jlajiee, B MOMEHT BpeMeHH ¢ = ¢ + df, BbIOUpa-
eTcsl HalpaB;IeHHe ABIKEHHUS KOKAOro 4eJOBeKa H BBIYHCIIACT-
cs HOBas KOOpAMHATa Kakaoro uesioBeka. Ilocie 3toro cHoBa
OTIpeNeJII0TCs ILIOTHOCTH JIIOJICKHX MOTOKOB Ha IIyTSAX 3BaKya-
IIMM ¥ NIPOIYCKHBIE CIIOCOOHOCTH BBIXOIOB. 3aTEM BHOBH JIAETCA
TIpUpalleHHeE 110 BPEMEHH df M OIPEAEIAIOTCS HOBbIE KOOPIHHA-
THI JMoAeH ¢ ydeToM Hamuaust O®II Ha myTax 3BaKyalvu B 3TOT
MoMeHT BpeMeHH. Ilocie atoro npouecc moBropseTcsa. PacueTs
NPOBOIATCS IO T€X MOp, MOKa BCe MOAM He OYAyT 3BaKyMpoBa-
HBI U3 31aHUS.
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3.1.8.2. Pesyrbmamul pacyema epemenu 36aKyayuu t,

B cOOTBETCTBHH C BHIIEH3IOKEHHOH METOIMKOM CO3/JaHBbl
QIFOPHTM U BHIYHMCIMTEbHAS MPOrpaMMa MO ONPEIEICHHUIO Xa-
PAaKTEPUCTHK IIPOLIECCa IBaKyallUH.

BpeMs 3Bakyaumu onpexpessercs 6e3 ydera BpeMeHH
3aJICPXKKM Ha OIIOBELICHHUE JIIOJeH O moxape, T. €. BCe SII0IH,
HaxoIdIIMecs B 31aHUHU, [I0CJIe TIOJIyYEHHsI CUTHAsIa O MoXKape
Ha4{MHAIOT OJHOBPEMEHHO ABH)XEHHE K 3BAKyallMOHHBIM BBI-
XOJIaM.

IMapamerpsl myTell 3BakyalliM 3aJaBaluCh B COOTBETICT-
BHH C [IPOEKTOM.

KonuuecTBo moae B 31aHUH 33/1aBaJI0Ch B COOTBETCTBHU
¢ nonoxxkenusamu CIT 1.13130.2009.

PaccmaTpuBaeTcs ceMb BapHaHTOB 3BaKyalllH JIOEH, co-
OTBETCTBYIOIIHX paHEe PacCMOTPEHHEIM B JaHHOH pabote cue-
HapUsIM IOXapa.

Bapuaum 1. Jsaxyauus uz noozemnoii agmocmosaHKu

Onucanue 3sakyayuonnozo cyenapus. B naHHoM pacuert-
HOM CLICHapHH PacCMaTPHBAJICH IPOIECC SBaKyalluH JIOACH U3
TOMEILCHUH, pacHoNoXKEeHHbIX Ha 1-M ataxke. Pacuer maHHoro
BapHaHTa NPOBOAWICA B COOTBETCTBHH C TEPBHIM CIEHAPHEM
pasBuTHs noxapa. OnacHele (aKTOphl MOXapa pPacHpOCTpaHs-
IOTCSL B PacCMaTpUBAacMOM OOBEME C MOCIIEAYIOIHM OJIOKHUPO-
BaHUEM HBAKyallUOHHBIX BBIXOOB.

IHapamempul 36akyayuonHbIx nymeii u 6b1x0008. ;11 3Ba-
KyallHd U3 pacCMaTpUBAaEMOH YacTH 3JaHHs NMPeyCMOTPEHO Ye-
THIpE YBaKyallMOHHEIX BBIXOJa.

[TapaMeTps! 3BaKyallHOHHBIX BBHIXOIOB, NPHHATHIE B pac-
yete, puBeneHs! B Tabi. 10.

104



Tabauna 10

N Ocn [Iupuna
“/;l Tuan Berxooa pacrnono- BBIXOJa
KEHHS He MeHee, M
1-# ITax
Bl B coceaHui M0XXapHbIH 0TCEK 0,8
B2 B coceanuii noxapHslil 0TCEK 0,8
B3
B nectHuuHy0 KIETKY 1,2
OnoxupoBaH
B4 B necTHHYHYO KIETKY 1,2

[llupuHa ;TeCTHUYHOTO Mapila 3BaKyallHOHHBIX JIECTHHY-
HeIX Ki1eTok JIk 04; JIk 06; JIx 07; JIx 08; JIx 09; JIk 10; JIk 11;
JIx 12; JIx 13 m JIx 14, Begymux W3 NOA3EMHOI aBTOCTOSHKH
HapyXy, IpUHUMaach 2,4 M.

[IlnpyHa ;IECTHUYHOrO Mapiia 3BaKyallHOHHOM JIECTHHY-
Ho# wieTkH JIk 15, Beaymiel u3 moa3eMHoi aBTOCTOSSHKH Hapy-
Xy, IpHHEMas1ach 1,4 M.

Pacuyemnoe xonruuecmeo modeii. Konuuectso moaeit npu-
HuUMaocs cornacHo M. 9.4.7 CIT 1.13130.2009 u Bcero Ha aBTO-
CTOSHKE cocTaBwio 494 4en. (U3 pacdera 1 yen. Ha MalIMHO-
MecTo). B paccmarpuBaeMoi 4acTH 3j1aHHSA KO;IMIECTBO STIOJCH
cocTtaBuio 60 yer.

Honoanumenwvuvie ycaosusa. Ilpn npoBeneHUM pacueToB
NpeANoIarasioch, 4To0 OAHH U3 BBIXOXOB (BhIX0A B3) Gnokupy-
€TCs ONACHBIMH (paKTOPAMHU B NEPBBIE CEKYHABI MOXapa. TakuMm
ofbpa3oM, NIIpy pacueTe 3BaKyallMH M3 pacCMaTPHUBAeMOro Io-
MEIIeHUS JaHHEBIH BBHIXO/ HE YYHTBHIBAICS.

Hanpasnenue Osudcenus mooei. [lpu pacdere BpeMeHH
ABHXKEHHS JTIONEH W3 pacCMaTPHUBAEMBIX [IOMENICHHH B OIKCa-
HHM 3BaKyal[MOHHOW CXEMbI 3aJaBajoCh Haubolee MpeanodYTH-
TenbHOE (Hanbosiee BEPOSTHOE) HANIPABIICHUE ABHIKEHUS JTHOIEH
K 3BaKyalMOHHbIM BhIxojaaM. [Ipemmosnaranoch, 9To mpH 3Ba-
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KyalluH M3 MOMEILEHHUS JIFOAH IBHXKYTCS B CTOPOHY OmkaHImux
K HHM BBIXOJIOB, 32 MCKJIIOYEHHEM Ciydasi, Korjaa OmbKaHmun
BBIXO/J1 OJIOKHPOBAH.

Ocobennocmu npoyecca ssaxyayuu. Ilpu IBWKEHUH THO-
Ielt BOSTM3U BBIXOJIOB NPOAO/DKHTENBHEIE (Dojiee 6 MHH) CKOII-
JIEHHS] JII0JIeH BBICOKOH IUIOTHOCTH He 0Opa3yroTCs.

Heuxcenue no aecmuuunvim xkiremxam. Bo Bpemsa 1BU-
JKEHHS JTIOJEH MO JeCTHUYHBIM KJIETKaM IPOJOJDKHTENbHEIE
(6onee 6 MHUH) CKOIUIEHHUS TIONEH BEICOKOH ILIOTHOCTH HE 00-
pa3yrorcs.

BpeMs 3Bakyaunu s1roAeid U3 31aHus coctaBistet 121 c.

Bpems sBakyarmu mojeii B Beixon Bl cocrasiser 41 c.

Bpems 3Bakyanmu mojieit B BeIXoA B2 coctaBiser 42 c.

Bpems 3Bakyanu nofeii B Beixoa B4 cocrasiser 19 c.

Bapuanm 2. Jeaxyayus u3 nodzemHoli agmocmosaHKu

OnucaHue 38aKyayuonHozo cyenapus. B 1aHHOM pacyer-
HOM CILIEHapHH paccMaTpHBaics NPOIECC 3BaKyallHH JTIOJeH H3
MOMELICHNH, PacloloXKEHHbIX Ha 1-M 3Taxe. Pacyer manHOro
BapHaHTa NPOBOJAM/ICA B COOTBETCTBHH CO BTOPBIM CIICHAapUEM
pa3Butus noxapa. OnacHele (GakTOphl HOXapa paclpoCTpaHsi-
I0TCSL B paccMaTpHBaeMoM 0OBEME C IOCIEIYIOUIHM OJIOKHpO-
BaHHEM 3BaKyallUOHHBIX BRIXOJOB.

Iapamempul 38akyayuonnvix nymeil u vixo0os. J1is 3Ba-
Kyalllil U3 pacCMaTpHBaeMOHN 4acTH 31aHuA IIPedyCMOTPEHO de-
TBHIPE 9BaKyallHOHHEIX BBIXOJA.

ITapaMeTphl 3BaKkyallMOHHBIX BEIXOJOB, IIPHHSATHIE B pac-
yeTe, IpUBEeHb! B Tabm. 11.

[IIupuHa 1€CTHUYHOTO Maplia 3BaKyallHOHHBIX JIECTHHY-
HEIX K1eToK JIk 04; JIx 06; JIk 07; JIx 08; JIx 09; JIk 10; JIk 11;
JIk 12; JIk 13 u JIx 14, Beaymux H3 NMOX3EMHON aBTOCTOSHKH
HapyXy, IpHHUMA;Iach 2,4 M.
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Ta6auua 11

Ocu IIuprHa
Ne /m Tun BeIXODA pacrono- BEIXOAA
KEHHSI He MeHee, M
1-# 3Tax
Bl B necTHu4HYyIO KIETKY 1,2
GJIOKHPOBaH ’

B2 B necTHHYHYIO KIETKY 1,2
B3 B cocennuii noxapHbIi 0TCEK 0,8
B4 B coceanui noxxapHbIH 0TCEK 0.8
B5 B coce,lHMii T0XKapHbl OTCEK 0,8
Bé6 B j1eCTHHYHYIO KIETKY 1,2
B7 B ;1eCTHHYHYIO KIIETKY 1,2

HlupuHa JIeCTHUYHOTO Mapllia 3BaKyallHOHHOH JIECTHHY-
HoOM KkieTku JIk 15, Benyimel U3 MoaA3€MHON aBTOCTOSTHKH Hapy-
Xy, npuHUMasiach 1,4 M.

Pacuemnoe xoauvecmeo nooeii. KomuuecTBo Jiogeit mpu-
HHMaJI0ch cornacHo 1. 9.4.7 CII 1.13130.2009 u Bcero Ha aBTO-
CTOsIHKe COCTaBmiIO 494 yen. (M3 pacuera | ye:;1. Ha MalIHHOMe-
cto). B paccMaTpuBaeMoM 4acTU 3JaHUS KOJMMYECTBO JIIOEH Co-
craBuio 121 ues.

Hononnumenvuvie ycaoeua. 1lpy NIpOBEACHUH pacyeToOB
IpEeANoIaraIoch, 9To OAHH U3 BBIXOAOB (BbIX0oa B1) Gioxupy-
€TCs OTACHBIMM (PAKTOpaMH B TIEPBBIC CEKYHIBI TIOXKapa. TakuM
ofpa3oM, IIpy pacyeTe 3BaKyallMH M3 PacCMaTPHBAEMOIO MO-
MEIIIeHH JaHHBIH BBIXOJ HE YUMTHIBASICA.

Hanpagnenue oeuscenuss nodeii. Ilpu pacdere BpeMeHH
JIBM)KEHHS JIIOAEH M3 pacCMaTpHUBacMBIX NOMENIEHHH B omuca-
HUH 3BaKyallHOHHOH CXEMBI 33aJaBajioCh Haudosee NpeAnoUTH-
TenpHoe (Hanbonee BEPOATHOE) HANPAB.IeHHE JABHKCHHS TIOICH
K 3BaKyallHOHHBIM BhEIXonaM. llpenmmnonaraioch, 4To IIpH 3Ba-
KyaldH B3 TIOMENICHUS JIIOAH ABHKYTCS B CTOPOHY ONFDKadIIUX
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K HHUM BBIXOJI0B, 32 HCIJIIOYEHHEM Cilydas, Koraa Osrkaimmi
BBEIXOJ 6:10KHpOBaH.

Ocobennocmu npoyecca s6axyayuy. IIpu IBHXKEHHH STIO-
Jei BOIM3H BRIXOHOB MPOJIOSDKHTEIbHEIE (00ee 6 MHH) CKOII-
JIEHUs JIFOJIEH BBICOKOH MIOTHOCTH HE 00pa3yIoTcsl.

Hsuoicenue no aecmuuunvim kiemxam. Bo BpeMs aBuxe-
HHUS STIOJIeH 1O JIECTHHYHBIM KJIETKaM MpOAOJLKHTENbHEIE (00-
nee 6 MHH) CKOIUIEHMS (TI0JeH BBICOKOW IUIOTHOCTH He oOpa-
3yIOTCAL.

Bpems sBakyanuu sioaei u3 3qaHus cocrasiseT 121 c.

Bpems 3Bakyanuu moae B Beixon B2 cocrasimset 29 c.

Bpems aBakyarmu mozei B Beixon B3 coctaBnser 27 c.

Bpems sBakyanuu mozneit B Beixoa B4 cocrasiser 44 c.

Bpems 3Bakyanuu snojieit B Beixoa BS cocrasiser 33 c.

Bpewms sBakyannu moaei B BeIxoq B6 cocraBnsert 18 c.

Bpems sBakyaiuu jnozel B Beixon B7 cocrasisier 34 c.

Bapuaum 3

Onucanue 36aKyayuoHnoz0 cyeHapus. B naHHOM pacuer-
HOM CIIEHApHH PacCMaTpHBAJICS MPOLIECC 3BAKyallMH JIIOIEH M3
30aHUA B Cllyyae BOSHHKHOBEHHS I10)Kapa B IIOMEIIEHUH TOPLo-
BOrO 3aj1a, pacrojoXeHHOM Ha 1-M 3Taxke. PacueT gaHHOrO Ba-
pUaHTa TIPOBOANICS B COOTBETCTBHM C TPETHUM CIIEHAPHEM pa3-
BuTHA moxkapa. OnacHele QakToOphl IMoXapa paclpoCTPaHAIOTCA
B pacCMaTpHBacMOM 00BEME C MOCIEXYIOIMM OJIOKMPOBaHHEM
3BaKyallHOHHBIX BBIXOJOB.

Iapavempu 38axkyayuonneix nymeil u 6blxo008. [l 3Ba-
KyallHdH M3 pacCMaTpHUBA€MOW YacTH 3JaHUs MPEeAYCMOTPEHO
[IECTH 3BAKYAlIHOHHBIX BBIXOOB.

[TapameTpsl 9BaKyallMOHHBIX BBIXOJOB, NPHHATHIE B pac-
4ere, IPUBEJEHBI B Ta0:1. 12.
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Tabnuua 12

Ocu IIupuna BEIXOAa
Ne n/m Tun Bexona
PacnoTOXEHHA HEC MCHCEC, M
1-# 3Tax
Bl Hapyxy 1.5x2
B2 B kopuaop 2,2
B3 B kopuiop 2,2
B4 Hapyxy 1,5x2
BS Hapyxy 1,5
B6
GJIOKHPOBaH Hapyxy 1,5

[IlupHHa JIECTHHYHOTrO Mapilla 9BAKyal[HOHHBIX JIECTHHY-
HbIX KIeToK JIk 06; JIk 09; JIk 10; JIk 11; JIx 12; JIk 13 mpunu-
Maach 2,4 M.

[lInpyHa JIECTHUYHOTO Mapilia 3BaKyallHOHHBIX JIECTHUY-
HbIX KIeTok JIk 04; JIk 07; JIx 08 u JIx 14 npunumanace 3 M.

InpuHa JTECTHUYHOTO Mapina 3BaKyallHOHHBIX JIECTHHY-
HEIX KJIeTok JIk 01; JIk 02; JIx 03; JIx 05; JIk 16; JIk 17; JIk 18 u
JIx 19 npuruMasacs 1,6 M.

Bce slecTHHYHbIE KIIETKH UMEIOT BEIXOJ HETIOCPEACTBEHHO
HapyXy, IIMPHHA BBIXOa MPHHHUMA;IaCh PaBHOMW IIMPHUHE JIECT-
HHYHOTO Maplia.

Pacuemnoe xoauvecmso niodeii. KonmuuecTo mogei npu-
HUMas10¢k corstacHo 1. 7.2.5 CIT 1.13130.2009 u Bcero B 3qaHHH
c 1 o 4 staxk cocraBuno 19 890 wen. B paccmarpuBaeMoii dac-
TH 3/1aHUSI KOJTHYECTBO JIroael coctaBmio 2330 yer.

Honoanumenvuvie yciosus. Ilpu NpoBelecHHH pacyeToOB
NIPEANoNarajock, 4YT0 OMH H3 BBIXONOB (BhIXoa B6) Omoxmpy-
€TCs ONacHBIMHU ()aKTOpaMH B MEPBBIE CEKYHIBI Moxapa. Takum
o0pa3oM, IIpd pacdeTe 3BAKyalldd W3 pacCMaTPHBAEMOIO IIO-
MEIIEHHS JAHHBIA BBIXOJ HE YIUTHIBAJICA.
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Mo mpoekty moxapobe3omacHbIE 30HBI JUIT MaJIOMOOHIb-
HbIX rpynn HacesleHus (MI'H) pacnonararorcs B O:oke b
Ha 2-M u 3-M ataxe. CorlacHO TEXHHYECKOMY 3a7aHHIO Ha IIpO-
€KTHPOBAaHHE Ha 2-M 3Take MOKET HAXOOUThC 45 denl., Ha 3-M
araxke 32 uen., oTHocaumxcs K MI'H, Bcero Ha aByx 3Taxkax
77 9en., 3 HUX 4 Yell. OTHOCATCSA K IpyIe MoOHIBHOCTH M4.

PaccTosiHue 0T HanboJee yajleHHOH TOYKH B IIOMENICHHUH
¢ npedniBanueM MI'H po 3BakyallMOHHBIX BBIXOHOB, NpENy-
cMoTpeHHbIX 11 MI'H (B 30HY 6€30MaCHOCTH U (MIIH) HAPYXKY
M3 34aHUA), cocTaBiieT He Oonee 60 M. BeIxompl Hapyxy
B 30HBI 0€30IIaCHOCTH NPUCIIOCOOIEHHI JUIA JII0AEH Ipynmbl MO-
6wpHOCTH M4 (ImupwHA ABEPHOTO IpoeMa, MaHAyC U T. 1.).
ITpuHumasoce, yro:

- Ha 2-M 3Ta)Kke 3MaHHs HaXOAMTCA He Ooyee 2 yejl., OTHO-
CAIMXCS K Ma;IOMOOHIBHOM rpyrne HaceneHus M4,

- Ha 3-M 3Taxe 37aHU] HaXOAUTCH He Gonee 2-X 9esl., OT-
HOCSIIIMXCS K MAJIOMOOHMIBHOIM IpyIine HaceneHus M4.

BpeMs sBakyauuu snoneit, orHocsmuxcs Kk MI'H, B 30HBI
6e30I1aCHOCTH IIPH AaHHBIX YCIOBHUAX COCTABIISET:

- Ha 2-M 3taxe — 51 c;

- Ha 3-M sTaxe — 163 c.

Hanpaenenue odeuoicenusn modeii. Ilpn pacyere BpeMEHH
JBIDKEHHS JII0AeH U3 paccMaTpHBaeMBIX ITOMEIICHHH B ONHUCA-
HHH 3BaKyallHOHHOM CX€MBI 33JaBaj10ch Haubosiee IPeANOYTH-
TeNbHOe (Haubosee BEpOSTHOE) HalpaBJIeHHE JBUKEHHS JII0AEH
K 3BaKyallMOHHbIM BbIXxojaM. [Ipeamosnaranoch, 4TO NpH 3Ba-
Kyallud M3 IIOMEILEHHUs JII0AU ABHXKYTCS B CTOPOHY OsIHKaimmx
K HHM BBIXOJIOB, 33 HCKIIOYEHHEM CiIydas, Korja Omibkaniui
BBIXOJ] GJIOKMPOBaH.
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Ocobennocmu npoyecca 3gaxkyayuu. Ilpu aBWKEHUH JTIO-
Jel BOJNU3M BRIXOZOB HMPORODKUTENBHEIE (Goee 6 MHUH) CKOII-
JICHHS JI0JIeH BEICOKOH INIOTHOCTH He 00pa3yroTCs.

Heudicenue no necmuuunoiym kremkam. Bo BpeMs aBiKe-
HHS STI0/IeH 110 JIECTHHYHBIM KJIETKaM MPOIODKUTENbHbIE (Ooee
6 MMH) CKOIUIEHHS JIIOZIEH BRICOKOH IUIOTHOCTH He 00pa3yroTcs.

Bpems sBakyaruu Jrojiei U3 31aHHS cocTaBiseT 498 c.

Bpewms 3Bakyanuu mozaeit B Beixoa Bl coctaBnser 211 c.

BpeMst aBakyarnu moaei B BEIXoa B2 coctasnger 102 c.

Bpems aBakyanuu monei B Beixog B3 cocraBiser 105 c.

BpeMst 3Bakyalmu s1rofeH B BEIXOA B4 cocraBiser 142 c.

Bpemsi aBakyanuu monei B BRIXOX BS cocraiiser 425 c.

Bapuanm 4. Jeaxyayua c 1 no 4 smasc

Onucanue 38axkyayuonHozo cyenapus. B naHHOM pacuer-
HOM CIIEHapHH PaccMaTPUBAJICA MPOLIECC IBAKYaLHH TOAEH U3
atpuyMa. Pacder naHHOro BapHaHTa MPOBOAMJICS B COOTBETCT-
BHY C YETBEPTHIM CIIEHApHEM pa3BUTHA nmoxkapa. Onaciisie ¢ax-
TOpBI TI0Kapa paclpoCTPaHSIOTCA B IOMEINEHHWH O4ara Ioxapa,
Jlajiee HAYMHAETCS PaclpoCTPaHEHHE ONMACHBIX (DaKTOPOB MoXa-
pa B Kopuuope (aTpuyme) C MOCIEAYIOMIMM OJI0KHPOBAHHEM
3BaKyallHOHHBIX BEIXOJOB.

Hapavmempur 36axkyayuonnvix nymeii u guix0008. J1ns 3Ba-
Kyallid M3 paccCMaTpHBa€MOH YacTH 34aHMA IpPEIyCMOTPEHO
IBaUATh YETHIPE IBAKYALHOHHBIX BHIXO/IA.

[TapaMeTpbl 3BaKyallHOHHBIX BBIXOJIOB, IIPHHSATHIE B pac-
yeTte, IIPUBEICHHI B Ta0IL. 13.

[Hupura JTECTHHYHOIO Mapia dBaKyaUHOHHEIX JIECTHHY-
HeIX Kietok JIk 06; JIk 09; JIk 10; JIx 11; JIk 12; JIx 13 npuau-
Mas1ach 2,4 M.

[IIupyHa IECTHUYHOTO Mapllla dBaKyallHOHHBIX JIECTHUY-
HbIX K1eTok JIk 04; JIk 07; JIx 08 u JIx 14 npuanmManace 3 M.
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Tabauua 13

Ne THm BBIXOTA Ocu lupuHa BeIXOOa
/1 PacCOIOKEHHSA HE MCHEC, M
1-if aTax
Bl Hapyxy 2,2
B2 B xopu0p 6e300acHOCTH 2,2
B3 B xopuaop 6e30nmacHoCTH 22
B4 B kopua0p 0€30MacHOCTH 2,2
BS B xopuaop 6e3onacHocTH 2,2
B6 Hapyxy 2,2
B7 Hapyxy 1,2x2
2-fi 3Tax
B8 B xopugop 6e30macHOCTH 2,2
B9 B xopuaop 6e30nacHOCTH 2,2
B10 B kopuaop 6e3omacHocTU 2,2
Bl1 B xopuaop 6e30macHOCTH 2,2
Bl12 B xopuaop Ge3omacHocTH 2,2
B13 B xopuaop 6e30macHOCTH 2,2
B14 B xopugop 0e3onacHoOCTU 2,2
B15 B kopuaop 6e30nacHOCTH 2,2
3-ii 3Tax
Bl16 B xopuaop 6e30nacHocTH 2.2
B17 B kopuaop 6e3onacHocTH 2.2
B18 B xopuaop 6e3onacHOCTH 1,7
B19 B xopuiop 6e30nacHoCTH 2,2
B20 B kopuop 6e30macHOCTH 1,7
B21 B kopuiop 6e3onacHoCTH 2,2
B22 B kopuiop 6e30nacHOCTH 2.2
B23 B xopua0p 6€30macHOCTH 2,2
B24 B xopuaop 6e30nacHOCTH 2,2

]llanHa JICCTHHYHOI'O Mapuia 3BaKYallMOHHBIX JICCTHHY-

HeIx ki1eTok JIk 01; JIk 02; JIk 03; JIk 05; JIx 16; JIk 17; JIk 18 u
JIk 19 npunumasacs 1,6 M.

Bce nectHHYHBIE KJIIETKM UMEIOT BEIXOL HETIOCPCACTBECHHO

HapyXy, IIHPHHA BBIXOJa NIPUHUMAJIACh PABHOH LIMPHHE JIECT-
HUYHOI'O Mapia.
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Pacuemnoe xonuuecmeo modeii. KonmuectBo 1roaeit npu-
HUMaJI0Ch corsiacHo 11. 7.2.5 CIT 1.13130.2009 u Bcero B 37aHUH
¢ 1 o 4 stax coctaBuio 19 8§90 uen.

Lononnumenvuvie ycrosus. Ilo mpoexTy moxapobesonac-
HBIE 30HBI JUI1 ManoMOOMIBHBIX rpynn Haceienus (MI'H) pac-
nosaraiorcs B 61moke b Ha 2-M u 3-M staxke. Ha 2-M ataxe Mo-
KET HaXOMUThCs 45 4eil., a Ha 3-M 3Taxe 32 yeil., OTHOCALIMXCS
K MI'H, Bcero Ha JiByX 3taxax 77 uei., U3 HUX 4 4eil. OTHOCATCS
K I'pynne MOOHJIBHOCTH M4.

Paccrosinue ot Hanbosee yIaTeHHOH TOYKH B TIOMEICHHH
c npedsiBanueM MI'H 10 3BakyanMOHHEIX BBIXOJOB, Mpeay-
cMmoTpenHbIx 1t MI'H (B 30Hy 6e3omacHOCTH 4 (MIH) HapyXy
M3 37aHHs), cocTaBiseT He Ooinee 60 M. BbIXoabl Hapyxy H
B 30HBI 0€30MaCHOCTH MPHCNOCOOJEHSI I TI0el TPYNIEl MO-
6uwbHOCTH M4 (mMpHHA ABEPHOrO MpoeMa, MaHAyC H T. 1.).
[IpuauMaiock, 4TO:

- Ha 2-M 3Taxke 3AaHHs HaxoauTca He Oonee 2 yenl., OTHO-
camuxcs kK MI'H rpynmner mo6wisHOCTH M4,

- Ha 3-M 3Ta)ke 3MaHusd HaXOAMTCA He Ooyee 2 yell., OTHO-
csammxca kK MI'H rpynmsr moSuwisHOCTH M4,

BpeMms 3Bakyauu#u mofiel, OTHOCSIIUXCA K IpyuIie Mo-
O6umpHOCTH M4, B 30HBI 0€30IaCHOCTH NMpPH NAHHBIX YCIOBHSAX
COCTaBJIIET:

- Ha 2-M ataxke — 151 c;

- Ha 3-M dTaxe — 163 c.

Hanpasnenue oeuocenusn niodedi. Tlpu pacyere BpeMeHH
IBWKEHHS JIIOAEH M3 pacCMaTPUBAEMBIX MOMEILEHHWH B ONHCa-
HHUH 3BaKyallMOHHOM CXEMBI 3aJaBa;I0Ch HaHOoOJee MpeanouTH-
Te;1bHOE (Haubosiee BEPOATHOE) HATPaBIeHHEe ABMXKEHHUS JTIOAEH
K 9BaKyallHOHHBIM BbIXOiaM. [Ipeamonaramock, 4To IpW 3Ba-
KyalWH U3 IOMELICHHMS JIIOIM ABHXKYTCS B CTOPOHY OJIMDKAHImMx
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K HMM BBIXOJOB, 33 UCKIIOYCHHEM CiIy4as, Korja OnrKaiImdi
BBIXOJ, 6JIOKHpOBaH.

Ocobennocmu npoyecca 3saxyayuu. IIlpu IBHKCHHH JIO-

el BOJIM3HM BEIXOAOB IPOAOJDKHTEIBHEIE (0ojiee 6 MHH) CKOII-
JIEHWs JIOAEH BEICOKOH IUIOTHOCTH HE 00pasyroTcs.

ﬂeuafceﬁue no recmuuuHblM Kiemkar. Bo BpEMs IBHIKE-

HUs JIOEH 110 JTIECTHUYHBIM KJIETKaM IIPOAOIDKHTENbHbIE (oee
6 MHUH) CKOIUIEHHS J1I0AeH BBICOKOH IJIOTHOCTH He 00pa3yloTcs.
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Bpems aBakyanuu s1rofieit U3 31aHus coctapiseT 498 c.
Bpems 3Bakyanuu 1ot B Beixox Bl cocrasnsier 118 c.
Bpems apakyanuuu moae# B Beixox B2 cocrapnser 252 c.
Bpems 3Bakyanmuu mozei B BeIxod B3 cocraBser 254 c.
Bpems 3Bakyauun moaeit B Beixox B4 cocrapiser 219 c.
Bpems sBakyauun moneit B Bbixoa B5 cocrapiser 259 c.
BpeMs 3Bakyalu jirofeH B BbIXoA B6 cocrasiget 273 c.
Bpems aBakyanmu ;1rone#t B Beixon B7 cocrasisiet 272 c.
Bpems 3Bakyauuu :1oj1e# B Beixon B8 cocrapnser 133 c.
Bpems spakyauun moaei B Berxox B9 cocrapnser 318 c.
Bpems spakyanuu moxeii B Berxog B10 cocrasmsier 305 c.
Bpewms s3Bakyanun mopeii B Beixoa B11 cocrasmsier 73 c.
Bpems sBakyanuu moneit B Beixoa B12 cocrasisiet 97 c.
Bpems sBakyauun moze# B Beixox B13 cocrasiser 78 c.
Bpems aBakyanuu ;nonei B Berxox B14 cocrasmser 187 c.
BpeMs sBakyanmn sroaeit B Beixox B1S coctasnser 88 c.
Bpems 3pakyanun moaei B Beixon B16 cocrassiset 93 c.
Bpems 3Bakyanmu mozet B Beixog B17 cocrasisier 116 c.
Bpewms sBakyaimu jrosieii B Beixo B18 cocrasiser 160 c.
Bpems apakyauun mozei B Berxoa B19 cocrasiser 87 c.
Bpems sBakyarmu mozeit B Beixoa B20 cocrasmser 75 c.
Bpewms sBakyauuu mozeit B Berxo B21 coctasister 202 c.
Bpems apakyanuu srozeit B Beixox B22 cocrasiser 92 c.



Bpemst aBakyanuu ;oaeH B Beixoa B23 coctasnser 94 c.
Bpems aBakyanuu s1roaei B Beixon B24 coctaBiser 202 c.
Bapuanm 5. Jeaxyayus c 1 no 4 amaosc

Onucanue 38aKkyayuonHozo cyenapusi. B 1aHHOM pacdeT-
HOM CLICHAPHHM PacCMAaTpPHBAJICA NPOIIECC 3BaKyalluH JIIOACH M3
30aHUsA B CJlydac BO3HMKHOBEHHMS IOXapa B MOMEIICHUAX, pac-
MOJIOKEHHBIX Ha 3-M 3Taxe. PacyeT JaHHOTO BapHaHTa IPOBO-
IWICA B COOTBETCTBHH C IATHIM CLEHApHEM Pa3BHUTHSA IOXKapa.
OmnacHele (aKkTOpBl MOXkapa pacripoCTPAHIIOTCS B TIOMEIEHHH
ouara mo»kapa, jajlee HauMHACeTCS PaclpoCTPaHEHHE ONacCHBIX
(haxTOpOB MOXKapa B KOPHAOpE € MOCICAYIONIMM OJIOKHPOBaHH-
€M DBaKyaIlMOHHEIX BBIXOJOB.

Ilapartempsor 38aKyayuonnbix nymet u 8b1x0008. [Ing sBa-
KyallHH W3 pacCMaTpPHBAcMOH YaCTH 3JaHHA HPEeXyCMOTPEHO
7IBa 3BaKyallHOHHBIX BBIXOJA.

IMapamerpe! 3BakyallMOHHBIX BBIXOJOB, IIPHHSTHIE B pac-
geTe, IPUBEICHEI B Tab. 14.

Tabauua 14
Ne o/t Tun BeIxona Ocn [[upura sorxoza
PACOJIOXKECHUA HE MCHEEC, M
3-ii oTax
Bl B xopunaop 1,4
B2 B xopunop 0,8

[InpuHa JEeCTHUYHOrO Maplia 3BaKyaIl[HOHHBIX JIECTHHY-
HBIX Kirerok JIk 06; JIk 09; Jik 10; JIx 11; JIk 12; JIx 13 npuHu-
Majachk 2,4 M.

IlluprHa JECTHHYHOIO MapiIa 3BaKyal[MOHHBIX JIECTHHY-
HbIX Ki1eTok JIk 04; JIx 07; JIk 08 u JIk 14 npurumanace 3 M.

Inpuna JeCTHUYHOTO Mapila BaKyallHOHHBIX JECTHHY-
HeIX Ki1eTok JIk 01; JIk 02; JIk 03; JIx 05; JIk 16; JIk 17; JIk 18 u
JIk 19 npunumanacse 1,6 m.
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Bce necTHHYHBIE KIIETKH HMEIOT BBIXO HETIOCPEACTBEHHO
Hapy>Xy, IIMPHHA BBIXOJa IPHHAMAIACh PaBHOHN IIUPHUHE JIECT-
HHYHOIO Mapiia.

Pacuemnoe xoruuecmso aooeii. KonmdecTtso moaei npu-
HUManock coraacHo m. 7.2.5 CIT 1.13130.2009 u Bcero B 3qaHUH
¢ 1 mo 4 stax cocraBuio 19 890 gen. B paccMaTpuBaeMoii yac-
TH 3[aHUs KOJIMYECTBO JIOAeH cocTaBusio 70 yen.

Hanpagaenue osudcenus mooei. [lpn pacdeTe BpeMeHH
IOBH)XEHUS MOAEH U3 pacCMaTpHUBAaeMBIX MOMENICHUH B OIMca-
HHH 3BaKYallHOHHOH CXEMHBI 3a/[aBaJIoCk Hanboiree MpeArnoyYTH-
TeJnbHOE (Hanbosee BEPOATHOE) HANPAB,ICHHE IBIKECHUA JIIOIEH
K DBaKyallHOHHBIM BbIXxojaM. [Ipeamolnarajioch, 4TO NIpPH 3Ba-
KyallHH W3 MIOMELIEHUs JIIOH IBHXKYTCS B CTOPOHY OJMKaMIIuX
K HUM BBIXOZIOB, 32 MCKIIOYEHHEM CIydas, Korfa OKailIdi
BBIX0J] OJJIOKHPOBaH.

Ocobennocmu npoyecca 36akyayuu. IIpi IBUXEHUHU JIIO-
Jei BOM3H BBIXOZOB NMPOAODKUTEIbHEIE (Ooiee 6 MHH) CKOII-
JIEHHS JII0/ied BBICOKOM INIOTHOCTH HE 00pa3yloTcs.

ﬂsu:)/ceHue no aecmHuyHbiM Kremxam. Bo BpEMA [ABHXKC-
HHS JIIOEH [0 JJIECTHUYHBIM KJIETKaM NPOMOJDKUTENbHEIE (Donee
6 MHH) CKOIUICHHS JTIOJIEH BRICOKOH IUIOTHOCTH HE 00pa3yioTcs.

Bpems aBakyanuu monei u3 3anus coctaBiset 498 c.

Bpewms 3Bakyauuu moznei B Beixoa Bl cocrasnser 53 c.

Bpems aBakyaunu ;1to1eit B Bbixoa B2 cocrasmer 15 c.

Bapuanm 6. Jeaxyauua c 1 no 4 smasc

Onucanue 38axyayuontozo cyeHapus. B 1aHHOM pacuer-
HOM CLIEHAapHM paccMaTpHBAJICA MPOLECC 3BaKyallu JIIOAEH U3
3aHMA B Cllydae BOSHUKHOBEHHSA IIOXKapa B KHHO3aJie Ha 258
MOCAaJOYHBIX MECT, pacnoOKeHHOM Ha 3-M 3Taxe. Pacuer nan-
HOT'O BapHaHTa MPOBOAMJICA B COOTBETCTBHH C IIECTHIM CLICHA-
pueM pasBuTUA noxapa. OmacHele (hakTOphl ToXKapa pacipo-
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CTPAHAIOTCS B paCCMAaTPUBAaEMOM 00BeMe C MOCIEIYIOUTHM 0510~
KHPOBaHHEM 3BaKyallHOHHBIX BBIXOJIOB.

IHapamempul 36aKyayuonHbIx nymei u 8b1x0008. Jlns 3Ba-
KyallHid M3 paccMaTpHBaeMOH YacTd 3aHHA NpeIyCMOTPEHO
TPH IBAKYaIMOHHBIX BHIXOJIA.

ITapaMeTprr 3BaKyalHOHHBIX BBIXOZOB, IPHHATHIC B pac-
yeTe, IPUBEICHEI B Ta0:1. 15.

Ta6auua 15
) Ocu ITTupwra
Ne /m Tun BeIXOHA BEIXOJa
PACIIONOKEHHA
HE MeHee, M
KuHo3an Ha 258 mocaio4HBIX MECT
B1 B xopusiop 6e30macHocTH 1,4
B2
B 6 1,4
610KHpOBaH KOpHAOp 6e30macHOCTH K
B3 B BecTud1016 1,4

[IInpuna JTeCTHUYHOTO Mapilla YBaKyallHOHHBIX JECTHHY-
HbIX KieTok JIk 06; JIx 09; JIk 10; JIk 11; JIx 12; JIx 13 npunu-
Majach 2,4 M.

IupuHa TeCTHUYHOTO Maplila 3BaKyallHOHHBIX JIECTHHY-
HbIx KeTok JIk 04; JIk 07; JIk 08 u JIk 14 npunuManacek 3 M.

[luprHa JTECTHHYHOIO Mapilla 3BaKyallHOHHBIX JIECTHHY-
HbIX KieTok JIk 01; JIk 02; JIk 03; JIk 05; JIk 16; JIx 17; JIx 18 u
JIk 19 npuarManacs 1,6 M.

Bce siecTHHUHBIE KIETKH HMEIOT BBIXOI HEIIOCPEACTBEHHO
Hapy»Xy, IIMpUHA BBIX0Ja IIPUHHAMAJIaCh PABHOHU IIIMPHHE JIECT-
HHYHOrO Mapuia.

Pacuemnoe konuvecmeo niodeii. KonmuaectBo mrone# npu-
HUMaJIoCh corsiacHo 1. 7.2.5 CIT 1.13130.2009 u Bcero B 3MaHuA
¢ 1 mo 4 atax coctaBwio 19 890 yen. B paccMaTrprBacMoOM Ku-
HO3a5Ie KOJIMYECTBO JIJIEH cocTaBHIO 258 ue.
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Honoanumenvreie ycrosus. Ilpu mpoBemeHHH pacdeToB
MIPEe/o;1arajoch, YT0 OJHH M3 BHIXOAOB (BeIXoX B2) Gmokupy-
eTcs OTacHBIMH (DakTopaMH B I€pBbI€ CEKYHIBI MoXxapa. TakuM
obpa3oM, mpU pacueTe 3BaKyallid H3 pacCMaTPHBAEMOro IMo-
MEIIEeHHs JaHHbIHA BBIXOJ HE YYHTHIBAJICS.

Hanpasaenue osudicenus mooeii. Tlpu pacuere BpeMeHH
JBIDKEHHS TIOJAEH U3 paccMaTpUBacMBIX NOMENICHHH B oOIHca-
HHH 3BaKyallHOHHOH CXEMBI 33;1aBaJIOCh Haubojee MpeanovTH-
TeNbHOE (Hauboliee BEpOSATHOE) HAlIPaBICHHE JIBIXKEHHS JoAeH
K 3BaKyallHOHHBIM BBIXOAaM. IIpeimosarasock, 4TO MOpH 3Ba-
KyalluH U3 OMEHIeHHs IO ABHXXYTCS B CTOPOHY OmiKaiImx
K HMM BBIXOIOB, 332 HCKJIOYEHHEM Clydasi, Korjaa O;vbKadImmi
BBIXOJ{ OJIOKHPOBaH.

Ocobennocmu npoyecca 3eéaxyayuu. 1Ipyu ABHXEHUH JTIO-
Iel BOJM3H BHIXOHOB NMPOAOIDKHUTEIbHBIE (60Jiee 6 MHH) CKOII-
JIEHUs JIofiel BHICOKOH IUIOTHOCTH He 00pa3yroTcs.

Heudicenue no necmuuynvim kremrxam. Bo Bpems mBuxe-
HHS JIIOJIEH N0 JIECTHUYHEBIM KJIETKaM IIPOJODKATENbHBIE (Ooee
6 MHH) CKOIUIEHH JI0NeH BEICOKOH IUIOTHOCTH He 00pa3yroTcs.

Bpems 3Baxyaruu mojiei u3 3qaHus cocrasiisier 498 c.

Bpewms apaxyaruu monei B Beixoq B1 coctasiser 78 c.

Bpems sBaxyanuu moneii B Beixon B3 cocrasiser 64 c.

Bapuanm 7

Onucanue 36axyayuonnozo cyenapus. B 1aHHOM pacuer-
HOM CIICHapHH PaccMaTpHBAJICS IIPOLIECC 3BAaKyallHH JTIOAeH U3
3laHUs B Clydae BOZHHKHOBEHHSA IIOXKapa B 0;10ke aJMUHHCT-
pPaTUBHBIX NOMEINEHHH, PAacIONIOXKEHHBIX Ha 4-M 3Taxe 37a-
Hus. Pacyer maHHOro BapHaHTa MPOBOAWICS B COOTBETCTBHH
C CEIBMBIM CLIEHapHeM pa3BHTHA noxapa. OnacHele (haxTopsl
noxkapa pacnpoCTPaHAIOTCS B IOMEIIEHUM oYara Io)apa, Aa-
Jlee HAYMHAETCS pacIpOCTPaHEHHE OMACHBIX (PaKTOPOB MoXKapa
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B KOPHAOPE C NMOCIENYIOIUM O;I0KHPOBaHHEM 3BAKyaIMOHHBIX
BEIXOJIOB.

Ilapayemper 36axyayuonnbix nymeti u 8vix0006. J\iia 3Ba-
KyalldM M3 pacCMaTpHBAaEMOM YaCTH 3/aHHs IPELYCMOTPEHO
J(Ba 9BaKyaIlMOHHBIX BBIXOJA.

[Tapamerpbl 3BaKyallHOHHBIX BBIXOZIOB, NIPHHSATHIC B pac-
4yeTe, MIPUBEACHHI B Ta0I. 16.

Tabnuua 16

No /i Tomr BBIXONA Ocu IlIupuHa BEIXOJA
PacHoNOKEHHs HE MEHee, M
4-if 3Tax
Bl B rambyp 1,5
B2 B kopuaop 1,5

[lIxprHa JIECTHHIHOTO Maplia 3BaKyallHOHHBIX JIECTHHY-
HBIX KiIeTok JIk 06; JIk 09; JIk 10; JIk 11; JIk 12; JIk 13 npunu-
Majach 2,4 M.

IupyHa JECTHUYHOIO Mapiia 3BaKyallMOHHBIX JICCTHHY-
HBIX K1eTok JIx 04; JIx 07; JIx 08 u JIx 14 npuruMasiace 3 M.

[IIupuHa JECTHUYHOTO Mapiia 3BaKyallHOHHBIX JICCTHHY-
HeIX Ki1eTok JIk 01; JIk 02; JIx 03; JIk 05; JIk 16; JIk 17; JIk 18 u
JIx 19 npuHuManace 1,6 M.

Bce necTHUYHBIE KIETKH HMCIOT BBIXOJ HEMOCPEACTBEHHO
HapyXXy, OIMPHHA BBIX0JIa IPHHAMAJIACh PABHOW UIMPHHE JIECT-
HHYHOrO Mapia.

Pacuemnoe xoauvecmeo modeti. KonngecTBo noaeit npu-
HHUMaIoch corytacHo 1. 7.2.5 CIT 1.13130.2009 u Bcero B 3MaHuu
¢ 1 mo 4 srax cocraBuio 19 890 gen. B paccmaTpuBaeMoii Jac-
TH 3/JaHH KO;IMYECTBO JII0JeH cocTaBriio 128 ger.

Hanpaenenue oeudsicenus modeii. Ilpu pacuere BpeMeHH
JIBIDKCHHS JIIOAEH W3 pacCMaTpPHBAaEMBIX NMOMEIEHHH B OIMCa-
HHUM 3BaKyallMOHHOM CXEMBI 33/]aBajloch Haubojee MmpearmodTH-
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TenbHOE (Hanbonee BEPOSTHOE) HampaBieHWe ABVKEHUS Moaei
K 3BaKyalMOHHbIM BbixogaM. [pegnonaranocb, 4To Mpu 3Ba-
Kyauumn 13 NOMeLLEHNs NHOAN ABUXKYTCA B CTOPOHY BAMKaALLINX
K HAM BbIXOJOB, 3a UCK/IIOYEHUEM Cny4asi, Korga G6avKaiwnii
BbIX0[, 6/I0KMPOBaH.

OcobeHHOCTM npouecca 3sakyauun. Mpu gBMXKEHUM NtO-
Aein B6nn3n BbIXOAOB MPOAOC/HKMTENbHbIE (6oniee 6 MUH) CKon-
NeHus NoAei BbICOKOW MNOTHOCTU He 06pasytoTcs.

[ BM>KEHWE M0 NeCTHUYHBIM KNeTKam. Bo BpeMs ABUXKEHUS
NoAel No NECTHUYHBIM  KNeTKam NpoAO/KuUTENbHbIe (60nee
6 MUH) CKONMeHMA Ntoeli BbICOKO NIOTHOCTU He 06pasytoTcs.

Bpems aBakyauuu ntogein u3 3gaHna coctasnset 498 c.

Bpems aBakyauuu ntogeli B Bbixog B1 coctasnset 11c.

Bpems aBakyauuu ntofeli B Bbixof B2 cocTtaBnseT 72 c.

XapakTepucTMKy npouecca aBakyauuu npeactaBfieHbl Ha
puc. 110-124.
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O 2 4 B 8 10 12 14 18 18 20 22 24 26 28 30 32 34 5B 38 40 42 44
Bpewms, c

Puc. MO. nHamuKka 3Bakyauuu ntoaeit (BapuaHT 1):

— - B BbIxof B2; — - BBbIx0og4 B4; — - B BbIXO4 Bl
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O 2 4 6 8 10 12 14 16 18 20 22 24 2$ 28 30 32 34 36 38 40 42 44
Bpewms, ¢

Puc. 111. AuHaMuka 3Bakyauuu nogein (BapnaHT 2):

— - B BbIX04 B5; — -B BbIxog B7; — - BBbIX0g B6; —B BbIXO4 B3;
— - B BbIXo4 B2; - BBbIXOg B4
40 140 240 340 440
Bpewms, ¢

Puc. 112. luHaMmuka 3Bakyauyuu nogein (sapuaHT 3):

— -B BbIXxoj B2; — -B Bbix0og B1l; —m B BbIX0[ B3;
— —B BbIxo4 B4 ;----- B BbIX04 B5
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o] 5 10 15 20 25 30 35 40 45 50
Bpewmsa, C

Pac. 113. inHamuka aBakyauun niogein (BapnanT 5):

— -B BbIXog B2; — -B BbIxog Bl

Bpewms, ¢

Puc. 114. AnHamuka 3Bakyauuu nogeit (sapmaHT 6):

—- BBbIXog4 B1; — - B BbIxog B3
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KOonMuecTBO 3BaKynpyoLLNXCS.

O 5 10 15 20 25 30 35 40 45 50 5 60 65 70 75
Bpewms, ¢

Puc. 115. JuHamuka 3Bakyauuu nogein (BapuaHT 7):
— -B Bbixog Bl; —- BBbIxog B2

MNOTHOCTL /1IOACKOrO MoTOKa, Mz\llz

02 4 6 810121416 1820 22 24 26 28 30 32 34 36 38 40 42 44
Bpewms, C
Puc. 116. MA0OTHOCTb OACKOI0 NOTOKA Ha NYTAX 3BaKyauun

(BapuaHT 1):
— —flepef BbIXxo4oM B4; — - nepep BbIxofom B2; —- nepef Bbixogom Bl
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Puc. 117. MNOTHOCTb NOACKOro NOTOKA Ha Ny TAX 3BaKyauuu
(BapuaHT 2):
—- B BbIXo4 B7; —- BBbIxog B5; — - B BbIXog B6; —- B BbIXOg £3/
—- BBbIXOf,B2; - BBbIxog B4

Puc. 118. MnoTHOCTL NIOACKOr0 NOTOKa Ha NyTAX 3BaKyaLuu
(BapuaHT 3):
—- BBbIXog B1; —- BBbIxog B2; —- BBbIXog B3;
—- BBbIxog B4; ——B BbIX0A BS



Puc. 119. NMNOTHOCTb NOACKOT0 NOTOKA Ha NYyTAX 3BaKyauuu
(BapuaHT 4):
— —B NIeCTHUYHOW KneTKe JIK 04 Ha nnowaake 2-ro aTaxka;
— - B NIeCTHUYHON MeTKe JIK 05 Ha nnowlagke 2-ro aTaxka;
-—— BNIECTHUYHON MeTKe JIK 06 Ha nnowlagke 2-ro aTaxka;
——B IECTHUYHON MeTKe J1K 07 Ha nnowagke 2-ro aTaxka;
— - B NeCTHUYHOIK meTKe J1k 08 Ha nnowjagke 2-ro aTaxka
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O 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300
Bpewms, c
Puc. 120. lMNOTHOCTb NOACKOT0 NOTOKA Ha NYyTAX 3BaKyauuu
(BapuaHT 4):

— - B/IECTHUYHON MeTKe JIK 14 Ha nnowlagke 2-ro aTaxka;
— - BNECTHUYHOW MeTKe JIK 13 Ha nnowaake 2-ro aTaxka;

— —B NECTHUYHOW MeTKe JIK 12 Ha nnowaake 2-ro aTaxka;

—B IECTHNYHON MeTKe J1K 11 Ha nnowlaake 2-ro aTaxka,;

—- BIECTHUYHON MeTKe JIK 10 Ha nnowagke 2-ro aTaxka
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Bpewms, c

Puc. 121. NMnOTHOCTbL NHOACKOT0 NOTOKA Ha NyTAX 3BaKyayuu
(BapuaHT 4):
—- B/IECTHUYHON KneTKe JTIk 09 Ha niowagke 2-ro aTaxka,
—- BJIECTHUYHOIN KneTke JIK 16 Ha nnouiagke 2-ro aTaxka,
— - B NECTHWYHOWM KneTKe JIK 17 Ha nnoujafKke 2-ro aTaxka;
- BNIECTHMYHOMN KneTKe JIK 18 Ha nnoulaake 2-ro aTaxka,
—- BNECTHUYHON MeTKe JIK 19 Ha nnowaake 2-ro aTaxka

Puc. 122. MNOTHOCTbL NOACKOr0 NOTOKA Ha Ny TAX 3BaKyaLun
(BapnaHT 5):
—- nepeq BbiIxogom B2; — - nepef Bbixogom B1
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o 10 20 30 40 50 60 70 80
Bpewms, ¢

Puc. 123. TIN0THOCTb NOLCKOr0 NMOTOKa Ha NyTAX 3BaKyauuu
(BapuaHT 6):
—- nepeg Bbixofom Bl; — - mepep, Bbixofom B3

O 5 10 15 20 25 30 35 40 45 50 5 60 65 70 75
Bpewms, ¢

Puc. 124. TINOTHOCTb IOACKOro NOTOKAa Ha NyTAX 3BaKyauun
(BapuaHT 7):
—- nNepeg BbIxofom B1; — - nepeg, Bbixogom B2

127



AHanu3 pe3yJbTaToB pacyeToB TOKA3hIBAET, YTO Ha MyTAX
9BaKyallud HE BO3HHKAIOT IPOJOIDKUTETbHBIE CKOIUICHHSA
(Oonee 6 MuH) MONEH ¢ KPUTHYECKHMH IVIOTHOCTAMH JIIOJCKHX
[IOTOKOB, M 3BaKyallds JIOIEH OCYLIECTBISIETCS IO MOMEHTa
OOKMpOBAaHUSA 3BaKyallHOHHBIX BBIXOJOB OITaCHBIMH  (hak-
TopaMH HOXapa. Bpemsa »53Bakyaruu drofeit M3 37aHHSA
olpeensieTcss B OCHOBHOM IIPOITyCKHOH CHOCOOHOCTBIO MyTei
3BaKyallMd, B YaCTHOCTH, INMPHHOH BBIXOAOB B JIECTHUYHBIE
KIETKH M IMMPHHOH Mapiieii TIeCTHHYHBIX KIETOK.

3.1.8.3. Oyenxa nocredcmeuii 8030eticmeust ONacHvix
gaxmopos nosicapa Ha a100eti 015 pA3AUYHBIX CYeHapues
e20 pazeumusi

BeposTHOCTh 3BaKyallMH JIIOAEH M3 37aHHA IIPH IOXape
P, paccuntsiBator mo popmyne (3) Meronuxu. B Tabn. 17 npu-
BEJIEHB! 3HAUYCHMs TapaMETPOB, HEOOXOAHUMBIX I pacdeTa P,
JUISL pa3sTHYHBIX 4acTed 31aHus. Bo 2-M cronbue 1abn. 17 npu-
BelIeHO BpeMs OJIOKHpOBaHMS COOTBETCTBYIONIEIO BHIXOJAa WIIM
IIOMEIIEHHS B ClIydae Moxapa fs; (cormacHo MeTonuke, KpUTH-
94ecKoe BpeMs 110 KaXIOMy M3 ONAcHbBIX (aKTOpOB MOXKapa OIl-
penensercs kKak BpeMs TOCTHXXEHHS 3THM (aKkTopoM NpexelbHO
JOIYyCTHMOrO 3HaUYeHHs Ha MYTAX dBaKyalHH), B 3-M cTonbue —
Heo0xoauMoe BpeMs 3Bakyauuu soneid 0,8fs,, B 4-M cTonbue —
pacueTHOE BpEMs 3BaKyallMH JIIOACH U3 COOTBETCIBYIOIIEH 30-
HHI #,. B 5-M cTon0le npuBeneHo BpeMs Hadajla 3BaKyallHH ly,,
OIpeeICeHHOE B COOTBETCTBHU c I. 1 mpmit. Ne 5 k MeToauke.
B 6-M cTonOue npuBeIeHO MaKCHUMajIbHOE BPEMS CYIECTBOBA-
HHUS CKOIUICHMH JIOAEH Ha pa3;IMYHBIX 3BAaKyallMOHHBIX y4acT-
Kax I, omnpeneneHHoe Ha ocHoBe 1. 3.1.8 u pmc. 110-124.
B 7-M cronfue npuBeneHO pacCUHTAHHOE 3HAYCHUE BEPOSTHO-
CTH 3BaKyalMH MoJed U3 31aHus Ps.
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Tabauua 17
OnpejesieHHe BEPOSITHOCTH IBAKYAINMH JIOIEH M3 31aHUA

ITyTH 5BaKyauu 261, C 0,8%,,, € 1, C [ [y P,

1 2 3 4 5 6 7
Bapuanr 1 100 80 42 29 <360 | 0,999
Bapuanr 2 100 80 44 25 <360 | 0,999
Bapuant 3 1100 880 425 84 <360 | 0,999
Bapuanr 4 1100 880 318 60 <360 [ 0,999
BapuaHnrt 5 220 176 53 60 <360 | 0,999
BapuaHnr 6 230 184 78 9 <360 | 0,999
Bapuanr 7 230 184 72 60 <360 | 0,999

3.1.9. Onpeodenenue eeaununbl UHOUBUIYATLHO20
noxcapnozo pucka

Cuenapuii Ne 1

Ouyar mnokapa HaXOAHTCS B IOMEIICHHH AaBTOCTOSHKH
(momemenne Ne b.-1.07), pacrio;10’keHHOM B IIOBAILHOM 3Taxe.

Pacyernas BenMuWHA WHIMBHIYAJIbHOI'O IOXKAPHOIO PHC-
Ka Qp1 AT 1-TO cleHapHs Moapa pacCUMTBIBAETCS MO GopMy-
ne (2).

YacToTa BO3HMKHOBEHHS IOXapa B 3JaHHH COCTaBILAET
4-10

KoadduuueHnt, yuuTeiBaromuii COOTBETCTBHE YCTaHOBOK
aBTOMAaTHYECKOTO II0’KapOTYIIEHHS TpeOOBAaHHUAM HOPMATHB-
HBIX JOKYMEHTOB IIO IOXKapHOH 0€30MacHOCTH cpalaThIBaHUSA
YCTAaHOBOK aBTOMAaTHYECKOIO MOXKApOTYIICHHS, COTSIacHO 1. 8
MeTtoauku coctaBiaeT Koy = 0,9.

BeposTHOCTH MPUCYTCTBUS TIOACH B 3AaHHH OIpEAEIIeT-
Cs Ha OCHOBE BPEMEHH HaXOXKACHHS JIIOJIEH B 3[aHUU B TEYCHHE
CyToK u coctaBisieT 12 4. Cnenoparensno, Py = 0,5.

3HaueHNE BEPOSTHOCTH 3BaKyauuu moped P, = 0,999
(Tabm. 17).

129



KosddummeHT, YYHTHIBAIOMIHAA COOTBETCTBHE CHCTEMBI
MPOTHUBOMNOXApPHOH 3alllMTBl, HamnpaBlIeHHOHW Ha oOecrneueHHe
Oe3omacHO#l 3BakyallMd JIOAEeH NpH ToOXxape, TpeOOBaHHAM
HOPMAaTHBHBIX JOKYMEHTOB NO MOXXapHOH 0e30I1acCHOCTH, ompe-
nensercs no ¢popmyne (4) Meroauxu. [Ipu 3ToM cormacHo
. 22, 25 u 26 Metoauku Koex = 0,8; Kcoys = 0,8; Kz = 0,8.
CnenoBarensHo, Ky, = 0,8704.

IMoncrasias nostydeHHble 3HaYeHUs B dopmyiy (2) Me-
ToauKH, nonygaeM Oy = 0,259-107°.

Cuenapnii Ne 2

[Toxxap BO3HHKaeT B IOMEIIEHUH aBTOCTOSHKH ([IOMEIIE-
Hue Ne b.-1.01), pacniosio)keHHOM B HOIBATHHOM 3TaXKeE.

PacueTHas BeIMYNHA WHANBHUAYATEHOTO MOXAPHOTO PHC-
Ka Qg A1 2-T0 CIEHapHs NOoXapa pacCYUTHIBaeTCA N0 (Gopmy-
e (2).

YacTtoTra BO3HHKHOBEHHMS MOXapa B 3[aHHH COCTaBIIET
4-1072

Koadh¢umueHT, yYuTHBaIONMI COOTBETCTBHE YCTAHOBOK
ABTOMATH4YECKOTO MOXKAPOTYIMIEHHs TPEOOBAaHHAM HOPMATHB-
HBIX JOKYMEHTOB IO IOXXapHOH 6e301acHOCTH cpabaThIBaHMS
YCTaHOBOK aBTOMATHYECKOro MOXXapOTYLIEHHS, COMIacHO II. 8
Mertoauku coctaBiseT Ky = 0,9.

BeposATHOCTS NPUCYTCTBHS JTIOACH B 3[JaHUH ONPEAe;IieT-
Cs Ha OCHOBE BPEMEHH HAXOXICHHUA JIIOZEH B 3MaHUH B TEUECHHE
CYTOK H cocrap;iger 12 4. CiregoBatensHo, Pyp = 0,5.

3HayeHHE BEPOATHOCTH 3BaKyalluu JnoieH P, = 0,999
(tabm. 17).

Ko3¢dduumeHT, y4ydTHIBAIOIMUI COOTBETCTBHE CHUCTEMBI
MPOTHBOIIOXKAPHOM 3alLIIMTHI, HANPABJICHHOH Ha olecreyeHue
6e3omacHOi SBakyallid JIOAEH NpH NOXape, TpeOOBaHUIM
HOPMATHBHBIX JOKYMEHTOB 110 II0>KapHOH 0€301macHOCTH, Ompe-

130



genserca mo Gopmyne (4) Meroauku. IIpi 3TOM cornacHo
mm. 22, 25 u 26 Meroauku Koey = 0,8; Kcoys = 0,8; Kz = 0,8.
CrnenoBatensho, K, = 0,8704.

IoacTasiaa monydeHHsle 3HadeHus B dopMyrty (2) Me-
TOJUKY, OoNy4aeM Oy = 0,259~10’6.

CueHnapwuii Ne 3

Ilo>kap BO3HMKaeT B TIOMELIEHHH TOProBOro 3ajia
Ne A.1.2, pacrionokeHHOM Ha IIEPBOM STaxe.

PacyerHas BesIMUMHA WHAWBHIYAIBHOTO MOXKapHOI'O pHC-
Ka (O3 UL 3-TO CHEHApUs MOXKapa pacCuuThHIBaeTcs 1o dhopmy-
e (2).

YacToTa BO3HMKHOBEHHS I0XKapa B 3MaHUH (Jy3 ONpenens-
€TCi Ha OCHOBAHMH CTAaTHCTHYECKHMX JaHHBIX MO npwi. Ne 1
Kk Meronuke H UL NIpeANPUATHH PO3HHYHOM TOPrOBIM COCTaB-
et 2,03 - 1072

KoadduiueHT, yauTsBaomuii COOTBETCTBHE YCTaHOBOK
aBTOMATHYECKOT'O IIOXKAPOTYIICHHs TpeOOBaHMSIM HOPMATHB-
HBIX JOKYMEHTOB I10 I0apHOH 6e30macHOCTH, Koz = 0,9.

BeposTHOCTh PUCYTCTBHUSA JIOJACH B 3MaHHHU ONpEaeiaeT-
cs Ha OCHOBE BPEMEHH HaXO)KIECHUs JIOJel B 3JaHHU B TCUCHHE
cyTok u cocTaBuser 12 u. CienoBarenbHo, Pyps = 0,5.

3Ha4yeHHE BEpOATHOCTH 3Bakyauuu Joxed P,; = 0,999
(tabma. 17).

Koadhbuument, y4yuTHBAIONIAA COOTBETCTBHE CHCTEMBI
MTPOTHBOIOXKAPHOM 3amuThl Ky ,;, HApaBlicHHOH Ha oOecrede-
HHe 6e30MacHOH 3BaKyallMH JIIOJEH IIPH NMoxape, TpeOOBaHUAM
HOPMATHUBHBIX JOKYMEHTOB IIO MOkKApHOH 0e30I1aCHOCTH, OIIpe-
nensercs o Gopmysie (4). Ipu stoM Kosw = 0,8; Kcoyn = 0,8;
Knjs = 0,8. Cneosarensho, Ky 53 = 0,8704.

IMoacras1sa mos1ydeHHbIe 3Ha4eHHSA B QopMyny (2), mo-
aygaem Q3 = 0,132 - 107,
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Cuenapuii Ne 4

ITo>xap BO3HHKAET B IOMEIIEHAH IIPOMTOBAPHOTO Marasu-
Ha Ne B.1.085, pacnio;10)keHHOM Ha ITEPBOM 3TaXe.

PacuetHas BelMuYMHA HHIUBUIYATbHOTO MOXAPHOTO PHUC-
Ka Qg4 IUIA 4-TO CHEHAPHs IIOXKapa pacCUYUTHIBaeTCA 10 GHOPMy-
ne (2).

YacToTa BOSHMKHOBEHHSI 0XKapa B 371aHUH Jyg OLpEIEIs-
€TCsl Ha OCHOBAaHMH CTAaTUCTHYECKMX HaHHBIX mo mpui. Ne 1
K MeTtonuke U U1 NpeANpUATHH PO3HHYHOH TOPTOBJIM COCTaB-
nset 2,03 - 1072

Koad¢unuent, yynTeiBalonMii COOTBETCTBHE YCTaHOBOK
AaBTOMATHYECKOTO TMOXXKapOTYHICHHS TpeOOBaHHUAM HOPMATUB-
HBIX JOKYMEHTOB IO MOXKapHO# 6e30macHOCTH, Kyns = 0,9.

BeposTHOCTh NPUCYTCTBHS JIOAEH B 3JaHUH OIpenessieT-
Csl Ha OCHOBE BPEMEHH HAXOXKIEHHS JIONEH B 3/JaHUH B TCUCHHE
CyTOK H cocTaBiseT 12 4. CnegoBaTensHo, Phps = 0,5.

3HaueHHe BEPOSATHOCTH 3Bakyaruu Jomeit P,s = 0,999
(tabn. 17).

Koa¢pdunmenr, y4uTHIBAIOIINM COOTBETCTBHC CHCTEMBI
MPOTHBOMOXapHO# 3amuThl K4, HampaBIeHHOH Ha obecriede-
Hue 0e30MacHON 3BaKyallMu JIIOAEH IpH moxkape, TpeboBaHMAM
HOPMATHBHBIX JOKYMEHTOB 110 MOXXapHOH 6e301acHOCTH, ompe-
nensiercs o Gopmyste (4). Hpu atom Kosw = 0,8; Kcoys = 0,8;
Kz = 0,8. CnenoBatenbHo, Ky .4 = 0,8704.

IMoxacraBnss moiydYeHHble 3HadeHHs B ¢Gopmyiy (2), mo-
ay4qaeM Qg = 0,132 - 10°%,

Cuenapuii Ne §

IToxxap BO3HHKaeT B [IOMELICHHHM JeTckoro Oapa
Ne B.3.17, pacrioio)X€HHOM Ha TPETBEM 3TaXKE.

PacyerHas BeMMYHHA MHIMBHIYAJIBHOIO IIOXKAPHOFO PHCKA
QOss TS 5-T0 CLiEHApHUsI TI0Kapa pacCYMTHIBAETCS 0 hopMye (2).
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YacToTa BOSHHKHOBEHHS [10XKapa B 3IaHUH (Oys ONpeae-
€TC Ha OCHOBAaHMHM CTAaTHUCTHYECKUX MJAHHBIX MO mpwi. Ne 1
Kk MeTozaMke U U MPEANPUATHHA 10 00CITY)KHBaHHIO HACEICHUS
cocraiser 4 - 1072,

KoadpduuueHT, yIUTHIBAIOMHUA COOTBETCTBHE YCTAHOBOK
aBTOMAaTHYECKOTO NOXKAapOTYIIEHHs TPeOOBaHHAM HOPMATHB-
HBIX JOKYMEHTOB IO IO)KapHOH Oe3omacHoCcTH, Kyys = 0,9.

BeposTHOCTh IPUCYTCTBUA STIOJ€H B 3MaHUH ONpeaesseT-
¢Sl Ha OCHOBE BPEMEHH HaXOX/CHHS JIOJICH B 3/1aHHH B TCYCHHE
CyTOK U cocTaBiiseT 12 4. CriegoBaTeibHo, Prps = 0,5.

3HayeHHEe BEpOSTHOCTH 3BaKyaluH Jnoae P,s = 0,999
(Tabn. 17).

KosdbduumeHT, y4YNTHIBAIOIINWA COOTBETCTBHE CHUCTEMEI
IIPOTUBOINOXAapHOH 3amuThl K 4, HanpaBIcHHOH Ha obecneue-
HHe 0e30macHO# 3BaKyallly JIOAEH NpU moXkape, TpeOOBaHHAM
HOPMAaTHUBHBIX JOKYMEHTOB 110 II0)KapHOH Ge30macHOCTH, omnpe-
nmensercs mo ¢opmyie (4). Ilpu stoM Kosy = 0,8; Kcoys = 0,8;
Knm = 0,8. CnegoBatensHo, Ky 15 = 0,8704.

IMoacrap:sas monyyeHHsle 3Ha4eHHA B GopMmyny (2), mo-
nyqaem Qs = 0,259 - 1075,

Cuenapuii Ne 6

IToxxap BO3HHMKAeT B NMOMEIICHUH KMHO3a1a Ha 258 moca-
nouHblx MecTt (nomemenve Ne B.3.017), pacnosioxkeHHOM Ha
TPEThEM ITaXKE.

PacueTHas BeIMUMHA HHIMBHIYATHHOTO IIOXKAPHOIO PHCKa
Qw6 1A 6-TO ClICHApHA NOXKApa PacCYUTHIBACTCs Mo hopmyJe (2).

YacToTa BOSHHKHOBEHHS 110XKapa B 3JaHUH (ye ONPEAEILI-
€TC Ha OCHOBAHMH CTAaTHCTHMYECKUX HAaHHBIX mo mpwi. Nel
K MeTo1uKke ¥ U1 KWHO3aJ1a COCTaBgeT 6,9 - 107,

KoadduuueHT, yIUTHIBAIOIIUA COOTBETCTBHE YCTAHOBOK
aBTOMATHYECKOrO IOXXKapOTyIIEHUs TpeOOBaHMSIM HOPMATHB-
HEBIX JIOKYMEHTOB II0 TI0KapHO¥ 0e30MacHoCTH, Kane = 0,9.
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BeposTHOCTh PUCYTCTBHSI MONEH B 34aHUH OIpeaessieT-
Csl Ha OCHOBE BPEMEHH HaXOXKICHUS JIIOJCH B 31aHHH B TCUCHHE
CYTOK H cocTaBiseT 12 4. CieaoBaTensHO, Prps = 0,5.

3HauyeHHe BEPOATHOCTH 3BaKyanuu moned P, = 0,999
(1abin. 17).

Koa¢pduuueHT, y4IHUTHIBAIOIMNH COOTBETCTBHE CHCTEMBI
MIPOTHBOIIOXXAapHOHK 3amUTHl Kj 5, HalpaB/IeHHOH Ha obecnede-
HHe 0e30TacHOH 3BaKyallMH JIIOAEH IpH MoXkape, TpeOOBaHUIM
HOPMATHBHBIX JOKYMCHTOB MO MOXapHOi 6e30MacHOCTH, onpe-
nengerca o ¢opmyie (4). Ilpu atoM Kosy = 0,8; Kcoys = 0,8;
Kz = 0,8. CenoBarensHo, Ky 56 = 0,8704.

IMoncrasias nosydeHHBlE 3HaYeHUs B Qopmyiry (2), mo-
nydaeM Qg = 0,0447 - 10°°.

Cuenapnii Ne 7

IMoxap BO3HHKAeT B aJAMHHHCTPATHBHOM IIOMELIECHHHU
Ne B.4.05, pacnio;10’)keHHOM Ha 4ETBEPTOM 3Taxe.

PacuerHas Be;MYMHA WHAWBHIYATBHOTO TOXXAPHOTO PHCKa
Qg7 U1 7-TO CLEHapHUs MOXKapa PaCCUHTHIBACTCH 110 BopMy:ie (2).

YacToTa BOSHUKHOBEHHMS TOXKapa B 34aHHHA (Jy7 ONIpenesi-
€TC] Ha OCHOBAaHMM CTAaTUCTHYECKUX [JaHHBIX IO IpHi. Ne |
k Merozauxke 1 1w odpucos cocrasser 4 - 1072,

KoatdurmeHt, yduTHIBaIOIIMA COOTBETCTBHE YCTaHOBOK
aBTOMAaTHYECKOTO II0XKApOTYIIEHHs TpPeGOBaHUAM HOPMATHUB-
HBIX JOKYMEHTOB 110 OXapHo# 6e3omacHocTH, Kan7 = 0,9.

BeposTHOCTE NIPUCYTCTBHA JIIOJAEH B 31aHUH OIpeaeIeT-
Cs Ha OCHOBE BPEMEHH HaXOXKJICHHUA JTIO/eH B 31aHAU B TCUECHHE
CYTOK M cocTaBiseT 12 4. CnenoBaTensHo, Pryr = 0,5.

3HaueHHe BEpOATHOCTH 3BaKyalMu soned P,z = 0,999
(rabn. 17).

KoaduimeHT, y4UTHIBAIOIHI COOTBETCTBHE CHCTEMBI
[POTUBOIIOKAPHOM 3aIUTHl K, 3, HalpaBJIeHHOW Ha obecriede-
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HHe Oe30macHOH dBaKyaluu Joaeit npu noxkape, TpebOBaHUAM
HOPMaTHBHBIX TOKYMEHTOB II0 IOXKapHO# 6e30I1acHOCTH, ompe-
nemsetcs no dopmyie (4). Ilpu 3toMm Koy = 0,8; Kcoys = 0,8;
K = 0,8. CnegoaresnsHo, Ky 57 = 0,8704.

IToncraBnss moiTydeHHble 3Ha4eHUI B GopMyidy (2), mo-
nyqaeM Qg7 = 0,259 - 107,

PacueTHas Be:TMYMHA MOXKApHOTO PUCKA B 3AaHHH, COOPY-
JKEHMH MM CTPOEHHH OIpelesfeTcsl Kak MaKCUMalbHOE 3Hayue-
HHE [10’)KapHOTO PUCKA H3 PaCCMOTPEHHBIX CLIEHApHEB IT0XKapa.

Os = max{Qsl,-.., Onss---» Qun}-

Takum 06pasoM, Qs = On = Osz = Oss = Q7= 0,259 - 10°<

H
< Qg = 10~ u cooTHOMIEHHE (1) BemmonHseTcs.

Ciie10BaTeIbHO, pacyeTHOE 3HAYCHHE WHIMBHAYAIBHOIO
TIO>KapHOI'O pPHUCKa HE IPEBBIIIACT HOPMATHBHOE M INOXapHBIH
PHCK HE NpeBEHIaeT JOMYCTUMOE 3HaueHHe (0e30IacHOCTD JIto-
Zeit obecnieynBaeTcs).

BoiBoasbi

Ha ocHOBaHMM IIPOBEJEHHBIX PacyeTOB YCTAHOB/IEHO, YTO
MOKapHBIH PHUCK I8 PACCMAaTPUBAEMOrO 31aHHS HE IPEBHIIIAET
JIOITyCTUMOT'O 3Ha4Y€HHUs, YCTAHOBIEHHOro defepalbHBIM 3aK0-
HOM 0T 22 mrona 2008 r. Ne 123-03 «TexHuueckuii perinaMeHT
0 TpeOOBaHUAX MOXKAPHOH OE30IIaCHOCTHY.

BEIBOI CIipaBeUIHB A1 MCXOAHBIX NAHHBIX, MPEINCTaB-
JIEHHBIX B pacuyeTre (00BEMHO-ILIAHUPOBOYHBIE H APXUTEKTYp-
HBIE pEICHHMs, KOJIMYECTBO JIONEH U T. 1.). [Ipn u3MeHeHuu uc-
XOIHBIX TAaHHBIX pacyeT IOXKApHOTO PUCKa JODKEH OBITH Ipo-
BeJIEH IIOBTOPHO.

Ucnoanurtens 1

Hcno:aanTtens 2

Hcnosnuutens 3
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3.2. IIpumep pacyera i 31anns Kjilacca QyHKIHOHAIbLHOM
noxapHoii onacHoctu ®1.2

3.2.1. Ananus3 noxcapnoii onacnocmu o6vexma

OO6BEKTOM KaNMTaNBHOTO CTPOMTEIBCTBA SABIAETCS «3Ia-
HHE TOCTHHHIIBI C ABTOCTOSHKOM».

31aHue NpEACTaBNAeT co0OM eauHBI 00beM B (opMe
MHOTOYTO;IbHMKa C OTKPBITHIM BHYTPEHHHM JIBOpOM. 31aHHe
NIEPEMEHHOH 3TaXHOCTH 4—6 3Taxei C ABYMS MOJ3EMHBIMH
JTa)kaMHi Ha oTM. MUHYC 4,100 u mutyc 7,700. 31anue coCTOHT
M3 5 ceKuMH, Kaxzaas U3 KOTOPhIX HMEET ABE 3BaKyallHOHHEIE
JIECTHHYHBIE KJIETKH.

BricoTta 31aHHs OT YPOBHSA Mpo€34a Ul HOXKAPHBIX aBTO-
MOOWMIEH N0 OTKpHIBAIOMIErocs mpoema (OKHa) MIECTOro 3Taxka
cocraBigeT okono 22,200 M, 10 mapamera kpoBm — 25,300 M.
KpoBis minockas, HesKCILTyaTupyeMas.

Jlns Bbe3na BO BHYTPEHHHUI JBOp 3allpOEKTHPOBaHA apKa
IIMPHHOH He MeHee 3,5 M U BEICOTOH He MeHee 4,5 M.

KoHncTpykims 31aHus npencTaBisieT co00i CBA3eBOH xe-
J1e300eTOHHBIH Kapkac. BepTukaibHble Hecylue KOHCTPYKIMH
npejcTaBieHbl MAIOHAMH, KOJOHHAMM M cTeHamu. KoHCTpyk-
LU 3[aHHA HMEET Takke sfipa jKecTKocTH. B kauectBe szep
JKECTKOCTH HMCIONB3YIOTCS JICCTHHYHEIC KIETKH M JIHGTOBHIE
GJ10KH.

Ha mepBoM M BTOPOM MOA3EMHBIX 3Ta)kaX 3alpOEKTHPO-
BaHa aBTOCTOSHKA C MaHEXHBIM XpaHEHHEM aBTOMOOMIEH, pa-
foTaromux Ha OeH3WHE WM AW3eIbHOM TorLtuBe. [is BBe3na
(BBIE3/1@) aBTOMOOWSIEH INIPEXYyCMOTPEHBI [IBE€ H30;IMPOBAaHHEBIE
pamnbl. Ha mepBoM NOI3EMHOM 3TaKe TaKKe PAaclojararwTcs
TEXHMYIECKHE, CIyxeOHble, I0COOHbIE TIOMELIEHHs KOMILIEKCa
(TpancthopMaTopHas IOACTaHUUS C CYXMMH TpaHC(opMmaTopa-
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mH, UTII, T'PILl, BeHTKaMepsl, HACOCHAA, MACTEPCKUE EKTPH-
KOB, CAHTEXHHMKOB, Pa3ficBa;IKU H Ap.).

Ha nmepBoM 3Taxke 3anpOCKTHPOBaHBI BXOJHEIE BECTHOO-
/I, HEXHIIBIE NOMEIICHUs] HENPOM3BOACTBEHHOIO Ha3HAdeHHA,
K/1aJ0Bble yOOPOYHOI'O WHBEHTaps, MOMELIEHUS CITy)Obl 6e30-
HIaCHOCTH, TIOMEIIEHNS aJMHHHUCTPALMH, JUCIeTIepcKas, kade,
noMmemiends TII u PII. Ha 2—6 3Takax pacmoyIO)KeHBI T'OCTH-
HHYHBIC HOMEpa.

Kiaccel ¢yHKIMOHATBHOH I10)KAPHOH OLIACHOCTH IIOMeE-
LIEHUH, BXOAUINX B COCTaB 3aHHA:

- ®1.2 — rocTHHHUYHBIE HOMEPA,

- ®4.3 — oduCHBIE TOMEIIECHHUS;

- ©3.2 — momenenus Kade;

- ®5.1 — TeXHUYECKHE IOMEIIEHUA;

- @5.2 — aBTOCTOSIHKA 0€3 TEXHHYECKOr0 OOCITY>KHBAHHA H
PEMOHTa aBTOMOOHIIEH.

Ha nmpoexTupyeMoM 00BeKTe MpeayCMaTPHBAIOTCS MEpO-
NpHUATHA O co3faHui0 Ge36apbepHO cpeabl I8 MaJIOMOOWIIE-
HBIX rpyni HacesieHuss (MI'H). B cootBercTBHM ¢ 3agaHHeM Ha
[POEKTUPOBAaHHE AOCTYI HHBAJIMIOB B 3/[aHHE IIPEYCMOTPEH:

- Ha [IEPBBIH NOJ3EMHBIM 3TaX aBTOCTOSHKH;

- BO BXO/JHBIE [PYIIBI allapTaMEeHTOB M Kade Ha mepBoM
3Taxe;

- B allapTaMEHTHI Ha BTOPOM 3Taxe (6 anapTaMeHTOB).

IMosTyueHHBIE pacyeTHble 3HAYE€HHS OTHOCATCHA TOJBKO
K pacCMaTpHBaEMOMy OOBEKTY M HE MOTYT OBITh IIEpEHECEHEI Ha
Jpyrue mnofoOHble OOBEKTH. Pe3ysbTaThl pacyeToB IO IEHKAT
KOPpPEeKTHPOBKE  MNpPH  TMOOBIX  HM3MEHEHHSIX  00bEMHO-
IUITaHUPOBOYHBIX U KOHCTPYKTHUBHBIX PEIIEHHH paccMaTpHBae-
MOro 00BeKTa.
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3.2.2. OnpefeneHve 4acTOThbl peannsalnm noXKapoonacHblix
cuTyauymi

CornacHo npun. Ne 1 kK n. 8 MeToguku And paccmaTpu-
BAEMOIO0 3[laHNsA 4acToTa BO3HMKHOBEHMA NOXapa B TeYeHMWe ro-
fa coctaensiet: 4,0 « 1(I'2 - ana Nog3eMHOl aBTOCTOSHKK U 610-
Ka afMWHUCTPATMBHbLIX MoMelleHuid; 2,81 « 10 - gna roctu-
HWYHOI YacTn 3aaHNs.

3.2.3. DKcnepTHbIN BbIGOP CLeHapueB noXkapa

CugeHapwii Ne 1

Moxap BO3HWKAET B MOMELLEHMIN NOA3EMHON aBTOCTOAHKM
(noxkapHbIii oTcek Ne 1), pacnosio)KeHHOM Ha BTOPOM MOA3EM-
HOM YpOBHe, Ha ypoBHe nona (puc. 125). MecTtopacnonoxeHue
ovara noxapa ornpegensieT 610KMpoBaHMe 3BaKyaLUOHHOIO Bbl-
xoga Bl n cnoco6etByeT 6bICTpOMY pacnpocTpaHeHuo Odrl
Cc nocnefyowmnmMm 6/10KMPOBaHNEM 3BaKyaLMOHHbIX BbIX04oB B2
nB3.

Puc. 125.PacyeTHasa cxema NepsBoro CLeHapus passnTua nox>kapa
(ropu3oHTanbHOE CeyeHye Ha BbicOTe 1,7 M OT YPOBHSA M0Na):

B1-B3 - 3BakyaunOHHbIE BbIXOAbI
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Mpu NpoBefeHNUN pacyeToOB PacCMaTpMBaIOCh NOMeLLeHNe
ovara noxapa. Bce gsepy cumTanuch 3akpbiThiMu. OT nepBuy-
HOr0 OYara nnams pacnpocTpaHseTcs Ha aBToMo6usb. Mo mepe
pasBUTUA NoXapa Mjams NepeHOCUTCA Ha COCEAHWIA NerkoBOW
aBTOMOOW/Ib.

CueHapuin No 2

MoXap BO3HMKAeT B MOMELLEHUM MOL3EMHON aBTOCTO-
SAHKU (NOXapHbIA oTcek No 1), pacrnofioeHHOM Ha NepBOM
NnoA3eMHOM YPOBHe, Ha ypoBHe nona (puc. 126). MecTopac-
MOMOXEHMe Odvara noXkapa onpeaenseT 6/0KMpOBaHME 3Ba-
KyaluMOHHOro Bbixoga B2 1 cnoco6cTBYeT 6GbICTPOMY pacnpo-
cTpaHeHnto OPI1 ¢ nocnefyowmm 6/10KMPOBAHUEM 3BaKya-
LUMOHHbIX BbixogoB BIl, B3 u B4, a Takke BXOLOB B 30Hbl
6e3onacHoctn MIM'H BB1-BE3.

Puc.126. PacyeTHas cxema BTOPOro CLeHapus pa3suTus no>kapa
(ropu3oHTanbHOE ceveHne Ha BbICOTE 0T ypOBHA nona):

B1-B4 3BakyaLVOHHbIe BbIXOfbl;
BB1-Bb3 - BX0A B 30HbI 6esonacHocT MITH
|_|pl/| npoBeAeHNN PacyYeToOB paccMaTpmnBasioCb NOMeLLeEHNE
oyara noxxapa. Bce ABEPU CUHUTA/INCb 3aKPbITbIMW. ot nepeun4-
HOro o4ara njaamsa pacrnpocTpaHAETCA Ha aBTOMOGOWb. Mo mepe
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pasBuTUA noXapa nnams nepeHocuUTCs Ha COCeAHWUli NerkoBoi
aBTOMOOW/Ib.

CueHapmin Ne 3

MoXkap BO3HWKAET B TMOMELLEHUW, PACMONOXEHHOM Ha
BTOPOM 3TaXe, Ha ypoBHe nona (puc. 127). Mectopacrnonoxe-
HVe oyvara noXkapa cnocobcTByeT GbICTPOMY PacnpoCTpaHeHWo
O®TI1 ¢ nocneayowym 610KNPOBaHEM 3BaKyaLMOHHbIX BbIXO-
noB B1, B2 n Bxoja B 30Hy 6e3onacHoctn MI'H BB.

Puc. 12 7PacyeTHas cxema TPeTbero CLueHapusa passuTua noxkapa
(ropu3oHTanbHOe CeveHne Ha BbICOTEe 0T YpPOBHSA nona):

Bl, B2 - 3BaKyauWOHHble BbIXoAbl; BB - BX0A B 30HY 6e3onacHocTn MIMTH

Mpy NPOBEAEHMM PacUeTOB PacCMaTPUBAIOCh MOMELLEHNE
ouara moXapa ¥ MPUMbIKAIOLWMA NO3TaXHbI Kopuaop. Bce
OBEPY, 3a VCK/HOUEHMEM MOMELLEHNS ouara noXapa, CHATaINCH
3aKPbITbIMW. OT MEPBMYHOTO O4ara Mmnams PacrpoCTpaHseTcs
Mo Pacro/nOXEeHHbIM B HEMOCPEACTBEHHON GAN30CTY FOPHYNM
Matepuanam.
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CueHapwii Ne 4

MoXap BO3HWKAET B MMOMELLEHUW, PAaCMOIOKEHHOM Ha
TpeTbeM 3Taxe, Ha ypoBHe nona (puc. 128). Mectopacnonoxe-
HVe oyara noxapa crnocobcTByeT ObICTPOMY PacrnpoCcTpaHeHUo
O®I1 ¢ nocnefyoLWmM 610KMPOBAHNEM 3BaKYaLMOHHbIX BbIXO-
[os Bl n B2.

Puc. 128. PacueTHas CxemMa 4eTBepPTOro CLeHapusi passnTus no>kapa
(ropM3oHT anbHOE CeUYeHMe Ha BbICOTE OT ypOBHS Mona):

Bl, B2 - 3BakyalVOHHbIe BbIXOAbI

Mpy NPOBEAEHNMN PaCUYETOB paccMaTpUBa/IOCh NOMELLLEHWE
oyara noXkapa ¥ MPUMbIKAKOLWMIA MO3TaXHbIA Kopuaop. Bce
[BEPY, 3a UCK/IHOYEHVEM MOMELLEHMS o4yara noxapa, CHMTaImch
3aKpbITbiMK. OT MEpPBMYHOr0 Ouara njams pacrnpocTpaHseTcs
MO PacnofiOKeHHbIM B HEMOCPEACTBEHHOW 6AM30CTV FOpPOYUM
maTepuanam.

Mpu NpoBeaeHUM pacyeToB MO PaCcMPOCTPAHEHMIO OMACHbIX
(haKTOpOB MOXKapa y4uTbIBaslacb paboTa CUCTEMbI YAaNeHNs AbiMa
npy NoxXape.

3.2.4. Bbl6op MeTOoAa MaTeMaTMUYECKOro MO/EIMPOBaHNS
no>kapa

CornacHo npun. Ne 6 MeToamkun chopMynnpyem maTema-
TUYECKYHO MOAENb Pa3BUTMS MOXapa.
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Jlns ommcaHKs TEpMOTa30MHAMUYECKHX ITapaMeTpoB ToXKa-
pa MPUMEHSIOTCA TPH OCHOBHBIX TPYHNbl AETEPMUHUCTHYCCKUX
MoJeeli: HHTEerpaJIbHBIE, 30HHBIE (30HAJIbHBIE) U IOJICBHIE.

JlaHHEIe MOJEH UMEIOT CIEYIOIHE 00IaCTH NPUMECHEHHA:

UHmMeZpaNbHblli MeMoO:

JUIA 37aHUH, COJAEPKAIIUX Pa3BHTYIO CHCTEMY ITOMelle-
HH# MaJIoro o6beMa MPOCTOH reoMeTpUYECKOi KOH(DUTYpallHH;

JUIS TIOMEIIEHHI, Tie XapaKTepHEIH pa3Mep odara moxapa
COU3MEPHM C XapaKTepPHBIMM pa3MepaMH NOMEUICHHS H pa3Me-
pbl HOMEILECHAS COU3MEPHMBI MEXIY CO00H (JIMHEHHbBIE pa3Me-
pHI TIOMELIEHHs OTJINYaloTCs He Oolee yeM B 5 pas);

U TIPEJIBAPHTENBHBIX PAcYeTOB C ILENBIO BBIABICHUSA
HauboJee oacHOTo CLICHapHs MOXKapa;

30HHbLU (30HATLHBIL) MemoO:

JULA TIOMEIIEHUH M CHCTEM NOMEIUEHUH IIPOCTOH reoMeT-
pudeckoll KOH(PUTypanuH, STMHEHHBIE pa3MepBl KOTOPBIX COM3-
MEpUMBI Mexay cobo#t (JTMHeHHbIe pa3Mepbl HOMEIIEHUS OTIH-
yaroTcs He 0ojee ueM B 5 pas), Korza pasMep odara Ioxkapa
CYHIECTBEHHO MCHBLIC pa3MCpOB ITOMEIIEHHA,

Ut pabouyux 30H, PacloNOKEHHBIX Ha pa3sHbIX YpPOBHSIX
B IIpefieNax OJHOTO NMOMEIIEHHs (HAKJIOHHBIA 3pHTENBbHBIA 341
KHHOTEATpa, aHTPECOIH U T. 11.);

nonegoli Memoo:

U TIOMEIICHHH CIOXHOH reoMeTpHYeckod KoHpurypa-
[IHH, @ Takke ITOMEIICHUH ¢ OONBIIMM KOJIHYECTBOM BHYTPCH-
HHX Tperpaj (aTpHyMbl C CHCTEMOH rajieped M INPUMBIKAIOLIHX
KOPHIOPOB, MHOOGYHKIIMOHAIBHbBIE LIEHTPH! CO CIIOXKHOM CHC-
TEMOM BEPTHKAIBHBIX U TOPU30HTAILHBIX CBS3EH U T. 11.);

IUTA TOMeEIeHUH, B KOTOPBIX OJHH M3 I'€OMETPHUYECKHX
pa3MepoB ropasno 0obine (MEHbBIIE) OCTAIBHBIX (TOHHENH, 3a-
KPBIThIE aBTOCTOSAHKHA OOJIBINO# IUTOMANH U T. A.);
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AL MHBIX CITy4aeB, KOT[a IPHMEHUMOCTh MM HH(bOpMa-
THBHOCTb 30HHBIX M MHTErPAIbHBIX MOAENCH BBI3BIBAET COMHE-
HHE (YHMKaIbHBIE COODYXKEHHS, PAcCIpOCTPAHEHHE IIOXKapa Mo
dacaxy 3a1aHHA, HEOOXOAUMOCTH ydyera paboThl CHCTEM MPOTH-
BOIIOXXapHOH 3allIMTHI, CIOCOOHBIX KaueCTBEHHO U3MEHHTH Kap-
THHY N0Xapa, U T. 1.).

[TockonbKy jTMHA KOPHIOpa OTIMYACTCS OT LIMPHHEL U BhI-
cOTEl Oonee 4eM B 5 pa3, IIpH NPOBEICHHH pacyeToB OyneM Hc-
TI0JIK30BaTh MOJICBOH METOA MATEMATUYECCKOI0O MOACIHPOBAHHUS.

3.2.5. Hcxoonvie dantble 018 npogedeHUA paciemos
no pacnpocmpanenuio onacusix hakmopos noxcapa

CornacHo mpwI. Ne 6 MeToauku pu NpoBEACHHH pacye-
TOB pacCMaTPHUBAIOTCA TPH OCHOBHBIX BH[a Pa3BHUTHs MOXapa:
KpYT'OBOE pacnpoCTpaHEHHE I0)apa Mo TBEpHAOH roprouei Ha-
rpy3Ke, JHHEHHOE paclpoCTPaHEHHUE 1103Kapa M0 TBEPAOH ropio-
4el Harpy3Ke, HEYCTaHOBHBILEECS TOPEHHE rOPIOYEH XKHUIKOCTH.

CKOpOCTh BEITOPaHHS IS 3THX CIy4aeB ONpeHeNsiercs
tdbopmystamu:

2
v t2 - A1 YroBOI'O paClpoOCTpaHCHHA MOXKapa,
ya

¥ =<yy; 2vtb — nas TMHEHHOrO pacrpocTpaHeHus noxapa, (12)

t
Wyn F_|— — nnsa Heycranosusuierocs ropenus K,
cT

TJ€ Wyy — YAEIbHAsA CKOPOCTb BRIFOpaHMs (1A XHIKOCTEH ycC-
TaHOBHBILIASCS), KI * oMy - CKOpPOCTh paclpOCTPaHEHHUS
IUIAMEHH, M/C; b — INMpHHA MOJIOCH! TOpIOYEd HAarpyskd, M;
ty — BpeMs CTaOWIM3allMM TOPEHHS TIoOploded J>KHAKOCTH, C;
F — omane oyara 1ioxapa, M
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Kputnueckoe BpeMs 10 Ka)KIOMY M3 ONAacHBIX (HaKTOpPOB
ToxX<apa ONpeeNseTcs KaK BpeMs JOCTHXXCHHUS 3THM (PaKTOPOM
NpeAenbHO AOMYCTHMOTO 3HAYCHHS Ha MyTAX 3BaKyalldd Ha BEHI-
cote 1,7 M oT mmoxna.

[IpenenbHO HOMYCTUMBIEC 3HAYEHHA 10 KaX;[OMY M3 OIlac-
HBIX ()aKTOPOB I10XKapa COCTABJIAOT:

I10 MOBBINIEHHOH Temriepatype — 70 °C;

110 TETIOBOMY MOTOKY — 1400 Br/M%;

10 MoTepe BUAUMOCTH — 20 M (JuIst cilydas, koraa oba ro-
PH3OHTATBHBIX JIMHEHHEIX pa3Mepa MmoMeuleHus MeHbine 20 M,
NpeAenbHO JOMyCTUMOE DPAcCTOSHHE MO MOTepe BHAMMOCTH
clefyeT NPHHUMATh PaBHBIM HaWOOIbIIEMY I'OPH3OHTAIBHOMY
JIMHEHHOMY pa3Mepy);

10 TIOHH)KEHHOMY COAEPXAHHIO KucIopona — 0,226 Kr/m’;

0 KaXIOMy H3 TOKCHYHBIX Ia3000pa3HBIX NPOIYKTOB
ropenus (CO, — 0,11 I(]"/M3; CO - 1,16 - 1073 KI‘/MJ; HCI —
23 - 107 xrivd).

Onpenensercs BpeMs 0;I0KMPOBaHHS I6:

lon = min{tme, (51X 1902, 5"}

IIpu npoBenmennn pacyera mo pacnpocTpaHeHuo O®II
1 cueHapus Ne 1 (mojkap B MOMEIIEHHH TTOA3EMHON aBTOCTO-
SHKH (TIOKapHBIA oTcek Ne 1) HA BTOpPOM IOA3€MHOM YpPOBHE)
HUCX0ad U3 (QYHKIHOHAIBHOTO Ha3HAYCHHMS TIOMELICHHS odara
10Xkapa JaHHbIE O HHM3NIEH TEIJIOTe CropaHHs, IMHEHHOH CKO-
POCTH pacHpocTpaHeHHs U T. . B COOTBETCTBHM ¢ Tab:1. 1 ume-
0T Cleayione QH3UKO-XMMHYECKHE CBOMCTBA (CTOSHKH Jer-
KOBBIX aBTOMOOHIIEH):

Huswas terwiora cropanus, AH., KIDK/KT ..............

JriMoobpasyromnas cnocobHoCTh, Hin - M2/KT
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Y aensHas MaccoBas CKOpPOCTh

BBITOPaHHS Kr/(M2~ ) weerrirenrtrteetreaeseer et eeeenaeesnesanas 0,023
JluneiiHast CKOPOCTH paclpoCTpaHeHHs
TUTAMEHH, V, M/C .uteereerereeirreeiieenaveeniseesssnessesasssenannnes 0,0068
VY ACIBHBIA PacX0d KHCHOPOIA KI/KT ...cccuvveveeuernereneess 2,640
Brigesienue rasa:
CO2, KI/KT .vveeerreesereeereeeeecereesneesseneeesssscesneessesesens 1,300
CO, KT KT covtveeirreeeeiereereereessseeseeseeassseessseesseeesnes 0,097
HCL, KI/KT cooiveeeeeeeeeeeeeeee e 0,011

[lpu npoBemeHuu pacuera nmo pacnpoctpaHenuio O®II
Ju1s cueHapus Ne 2 (Ioxap B IOMEIIEHUH OJ3EMHONU aBTOCTO-
SIHKH (1o>xapHbId oTcek Ne 1), pacnoso:xKeHHOM Ha IEPBOM IOJI-
3EMHOM YpOBHE, Ha YPOBHE I10;1a) HCXO0AS U3 (GYHKIIHOHATIBHOIO
Ha3Ha4yeHHs [MOMEMICHHU ovara I10)Kapa JaHHBIE O HHU3IIEH Tel-
JIOTE CTOpaH¥Ms, JIHHEHHOH CKOPOCTH PAacHpOCTpaHEHHUS U T. H.
B COOTBETCTBHH ¢ Tali. 1 wuMmeoT ciexymomue (U3HKO-
XMMHYECKHE CBOMCTBA (CTOSHKH SIETKOBBIX aBTOMOOMIIEH):

Husmas terviora cropanus, AH,, kDK/KT .............. 31 700,0
JsiMoobpasyromias cniocobHocts, Hit - MY/KT o 487,00
YaenbHas MaccoBasi CKOPOCTh
BBITOPAHHS KI/(M” " C) ovvevveoeeeerreeerseesesseessensesssnesens 0,023
JluHeHHas CKOPOCTh pacnpoCcTpaHEHHS
TUTAMEHH, V, M/C coiciveeereeiaeeaeessessansssesasassasesssassssesses 0,0068
VY AenBHBIA pacX0fl KHCIOPOAA KI/KT .....ceveueeurnuenienennes 2,640
Brinenenue raza:
CO2, KITKT ..ottt seessesessescneases 1,300
CO, KITKT oottt et streeeeseesaeae s asasaees 0,097
HCL KI/KT covieieveeeireeere et srese e e saeeseneennes 0,011

Ilpu npoBemeHuu pacdera mo pacnpocTpaHeHnio O®II
Jurst cueHapust Ne 3 (TMokap B IOMEILEHHH, PacTIOI0XEHHOM Ha
BTOPOM 3TaXe€) MCXOAS M3 (QYHKHUMOHAJIbHOIO HA3HA4YEHHUS IO-
MEIIEHHS OuYara mo)kapa JaHHbIe O HH3ILeH TeIUIOTe CropaHus,
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JIMHEHHON CKOPOCTH PacIpOCTPAHEHHS H T. A. B COOTBETCTBHH
cTabin. 1 uMeT ciedyiomue (GpU3NKO-XUMHUECKHE CBOHCTBa
(1oxcoOHEIE ¥ OBITOBBIE TOMEIIEHHU):

Husias Temwiora cropanms, AH, KIDK/KT ..............
JlsMoo0Opa3ytomas cnocodnocts, Hir - M/Kr
Y nenpHast MaccoBas CKOpOCTh

BBITOPAHHAS KI/(M * C) orvvoerverreeeneeeeeeessresseseneesnees
JIuHeiHas CKOPOCTh PacHPOCTPAHEHHS

TITIAMEHH, Vy M/C ooeveeeereenrreeevveeeeetseeereeesesseesessessnsesenns 0,0042
Y ieNbHbIA pacXOA KUCIIOPOHA KI/KT ...ceeeeuceneeecereeneenn 1,161
Brigenenue raza:

CO,, kr/kxr

CO, KK ..ovoveeerieeireceeecesrvreenreecsereeessesensseeeseesens
HC], xr/kr
[lpu mpoBeaeHmu pacueta no pacnpoctpaneHuro OODII

a1a cueHapus Ne 4 (noskap B IIOMEIIEHHM pacIiOIOKEHHOM Ha
TPEThEM 3Taxe) UCXOAA U3 (HYHKIMOHAIFHOIO HAa3HAYCHHUS M10-
MeIIeHus oyYara Iojkapa AaHHBIE O HM3LIEH TEIUIOTE CTOpaHus,
JMHEHHOM CKOPOCTH PacIpOCTPaHEHHUA U T. II. B COOTBETCTBHHU
cTabn. 1 uMerT ciaenywiuye (PU3NKO-XHMHYECKHE CBOWMCTBa
(1101cOOHEIE H GBITOBEIE IOMEIICHHS ):
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Husmas rernora cropanms, AH, KIDK/KT .............. 14 000,0
JlsiMo06pasyromas crocoGHoCTs, Hit - MY/kr ........... 53,00
Y nenmbHas MaccoBast CKOPOCTb

BBITOPAHHA KI/(M? * C) covrvereveeeoneesessesssseeseeeseeesesaneeas 0,0129

JIuHelHas CKOPOCTH pacIpOCTPaHEHUS

TITAMEHH, V, M/C c.vevvviveieerieeereecneeneeeteeensesseeensesssenns
VY ae:bHbIH pacxo KUCIOpoaa KI/KT
Briaenenue raza:

CO2, KITKT weueeieeeeeeeeticeeieeceeneeeeaseeeeesessnseesnessssnes 0,642
CO, KT/ KT v evvieeeeteeeeeeeeereeeeeeeeeseesesnsesneeeesaeeees 0,0317
b5 (01 v o/« R 0



3.2.6. Onucanue nonesozo Memooa MoOeIUPOCAHUA
nojycapa 6 30anuu

14 pacyera BpeMeHH OJOKMPOBaHHS f5; B COOTBETCTBHH
¢ Metoaukoi#i [1] 6bL1 BEIOpaH NOJIEBOH METOJ MOJACTHPOBAHHS
roxapa.

OCHOBOH 1s1 IONEBBIX MOZAECH IOXKApOB ABJIAIOTCA
YPaBHEHMS, BBIPAXKAIOMIAE 3aKOHBI COXPAHCHMS MACCHI, WMM-
IyJ1bCa, SHEPTHUH U MacC KOMIIOHEHTOB B PACCMAaTPUBAEMOM Ma-
JIOM KOHTPOIBHOM 00BEMeE.

Hcnosp3oBaHHas MaTemaTHyeckas MOJENb BKJIIOYAa
B ce0s ciemyromue OCHOBHBIE YPaBHEHHS:

VpaBHEHHE COXPaHEHHS MaCChI:

L 2 (pu ; ) =0.

ot ox;

J

YpaBHEHHE COXPaHEHUS UMITYJIbCa:

9 (oui)+ 2 (pu )=~ L.+ T o

az(p”’)+axj T e o PR

Jljist HBIOTOHOBCKHUX XKHAKOCTEH, MOAYUHAIOIIUXCS 3aKOHY
CToKCa, TEH30p BA3KHUX HAaIPsDKEHHH ompeesisercs GopMyIIon

Su; Ouj| 2 auk
T =W | —t+—|-— 8;; .
M E a3 e Y
YpaBHEHHE 3HEPIHU:

8 5 (% on) oq)
t(ph)+—(pu h) AN L eV B

X

-~ b
o 6t oxj cpOx; axj

T
rae h=hy+ IcpdT +Z(Yka) — CTaTuyeckas IHTaIbIHUA
T k
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cmecH; Hy — Temwtora oOpa3oBaHHS Kk-TO KOMIIOHEHTa,

CP = zykcp,k — TECIUIOEMKOCTh CMCECH IIpH NIOCTOSAHHOM IaB-
k

JICHHH, qj? - pannaunonﬂmﬁ IIOTOK 3HEPTYH B HAIIPABJICHHH X;.
YpaBHeHHe COXpaHCHHS XUMHYCCKOI0 KOMIIOHCHTa k:

+:‘(Pujyk)=ﬂi PD%
ox j ox j ox j
JInA 3aMBIKaHHMS CHCTEMBl ypPABHEHHM  HCIIOIB3YeTCH
YPaBHCHHE COCTOAHHA HACAIBHOIO rasa. ﬂﬂﬂ CMECH ra3zoB OHO

HUMCECT BN

c
~(p¥) +S8k .
ot

rae Ry — yHuBepcaibHas ra3oBasi IOCTOsAHHAs; M — MOJIsIpHas
Macca k-ro KOMIIOHEHTa.

3.2.7. Pe3ynomamul pacuema épemenu 610Kuposanun nymeit
J8aKyayuu ONACHbLIMU hakmopamu noxcapa

Cuenapmuii 1

Ouar noxapa HaXOOUTCA B IIOMELICHUH II0J3€MHOM aBTO-
CTOSIHKM (TmOoKapHEIH orcexk Ne 1), paclionoX€HHOM Ha BTOPOM
[IOA3EMHOM YPOBHE, Ha YPOBHE I10JIA.

JIMHaMHKY JaHHOTO BapHaHTa Pa3BMTHS IOXKapa MOXXHO
IPOWLTIOCTPHUPOBATH CIIETYIONUMH OCHOBHBIMH MOMEHTAMH:

10 ¢ — NpOaYKTHI FOPEHHsI JOCTUTAIOT IMOTOJIKA TIOMEIIle-
HUS ovara Io)kapa ¥ pacnpOCTPaHSAIOTCA IOI HHUM B paaralb-
HOM HaIpaBJICHHUH,

30 ¢ — Ha OTAENBHBIX Y4YacTKax ILIOIIAAM IOMEUICHHUS
JBIM C KOHIIEHTpauueH, NpeBhIlIaoIled KpUTHYECKOE 3HAYECHHE,
omyckaercs HWxe oT™M. 1,7 M oT ypoBHs nona (puc. 129);
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110 ¢ — GmokupyeTcs 1O NPH3HAKY [IOTEPH BUIMMOCTH
3BaKyalMoHHBIA Berxoz B2 (puc. 130);

150 ¢ — Ha Gosbluei 9acTH paccMaTpUBaeMOH ILIOLIATH
IBIM OITyCKaeTcs Huxke oTM. 1,7 M oT ypoBHs noia (puc. 131);

200 ¢ — OnoxupyeTcs HO NPH3HAKY IIOTEPH BHAMMOCTHU
3BaKyaUHOHHEIH BeixoA B3 (pumc. 133). biokupoBanue 3Bakya-
IIMOHHBIX BHIXOHOB B2 m B3 mo npu3HaKy MOBBIIEHHUS TEMIIE-
paTypsl He NpoucxoIuT (puc. 134). biokupoBaHue 3Bakyanu-
OHHBIX BBIX0ZI0B B2 u B3 mo mpusHaky npeBblIeHHS KOHIIEH-
tpauun CO u CO, He npoucxoaut (puc. 135, 136). biokuposa-
HHE 3BaKyallMOHHBIX BbIX00B B2 u B3 mo mpusHaky nonmke-
Hui KoHUeHTpauuu O, He npoucxomut (puc. 137). bnokupyercs
10 NPU3HAKy NpeBbInieHns KonuenTpanuu HCl spakyannoHHbIH
BeIxog B2, OnoxupoBaHue BbIXoga B3 He mnpoHcXomuT
(puc. 138).

H3 pesynemamos pacuema cnedyem, umo naubonee onac-
HbIM ¢hakmopom noxcapa u3 8cex paccCMOMpeHHbIX A8Asemcs
nomeps BUOUMOCTIU.

bo:1ee noapoOHas uH(GopManna o BpeMeHH GIIOKHpOBaHHA

OTJEIbHBIX IBAKYal[MOHHBIX BBIXOI0B IpelcTaBiieHa B Tabn. 18
Ta6auua 18
Bpems 0a0xupoBanus t;, O®II myteit 3Baxkyauuu

Bpems 6:10kupoBaHus, ¢
Ocu
Ne pacrionio- Iotepsa
BEIXONA | C e CO, CcO HCI T 0, BHIHMO-
CTH
Bl Baoxuposan
B2 >200 | >200 200 >200 [ >200 110
B3 >200 | >200 | >200 | >200 [ >200 200
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Puc. 129. OnTunyeckasd N10THOCTb AbiMa (HN/mM) B ropn3oHTanbHOM
CeyeHun Ha BbicoTe 1,7M OT YPOBHSA Nnona BMOMeHT BpeMeHu 30 ¢

Puc. 130. OnTwuyeckas NNOTHOCTb AbiMa (Hn/M) B ropusoHTalbHOM
CeyeHUn Ha BbicoTe 1,7 M OT YypOBHA Nnona B MOMeHT BpemeHn 110 ¢
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Puc. 131. OnTuyeckas NnoTHOCTb AbiMa (HN/M) B ropn3oHTanbHOM
CeyeHun Ha BbicoTe 1,7 M OT YPOBHA nona B MOMeHT BpemeHn 150 ¢

Puc. 132. OnTuyeckas NNOTHOCTH AbiMa (Hn/mM) B ropusoHTanbHoOM
CeYeHUN Ha BbicOTe 1,7 M OT YPOBHA Nona B MOMeHT BpeMeHn 170 ¢
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Puc. 133. OnTunyeckas nNOTHOCTb AbiMa (HN/M) B ropu3oHTaibHOM
CeYeHnu Ha BbicoTe 1,7 M OT YpOBHA Nnona B MOMEHT BpemMeHun 200 ¢

Puc. 134. Mona TemnepaTypsl (K) B ropu3oHTaNbHOM CeveHum
Ha BbicOTe 1,7M OT YpPOBHA nona B MOMeHT BpemeHun 200 ¢
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Puc. 135. KoHueHTpauua CO (Kr/m3 B ropu3oHTaNbHOM CeYeHUn
Ha BbICOTe 1,7M OT ypOBHA Nnona B MOMeHT BpemMeHun 200 ¢

Puc. 136. KoHueHTpaunsa C02(kr/M3 B ropn3oHTanbHOM CEeYeHNUM
Ha BbiCOTE 1,7 M OT YPOBHSA Mnona BMOMEHT BpemeHu 200 ¢
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Vo2
0.275
0.27
0.26
=~ 025
023

Puc. 137. KoHueHTpauyusa 0 2 (kr/M3 B ropu3oHT aNbHOM CeYeHUn
Ha BbicOTe 1,7M OT ypOBHA nona B MOMEHT BpemeHun 200 ¢

Puc. 138. KoHueHTpauyua HCL (kr/M3 B ropM3oHTanbHOM CevyeHum
Ha BblCOTe 1,7M OT YPOBHA nona BMOMEHT BpemMeHun 200 ¢
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Cuenapnii 2

Ouar noxapa HaXxOJWTICS B IOMEIIEHNH OA3EMHON aBTO-
CTOSHKH (TO>XapHBIA oTcek Ne 1), pacmono)keHHOM Ha TEPBOM
MOA3€MHOM YPOBHE, Ha YPOBHE II0JIa.

JiMHaMMKy NaHHOTO BapWaHTa pPa3BHTHS II0XKapa MOXXHO
HPOMUTIOCTPHPOBATEH CJIEIYIOIMAMH OCHOBHBIMA MOMEHTAMM:

10 ¢ — MpomyXTHl rOpeHHs JOCTUralOT IOTO;IKA IOMeNIe-
HHs OYara I0)Kapa M pacHpOCTPaHAIOTCA MOJA HHM B paauajib-
HOM HallpaBJICHHH;

50 ¢ — Ha OTAE;IBHBIX y4YacTKaX PacCMaTPHBAaEMOH ILIO-
maay AbIM C KOHIEHTpaluel, NpeBHIAONIEd KPUTHYECKOE
3Ha4YeHHE, OIyCKAeTCs HWXKe OTM. 1,7 M OT ypoBHA mOJia
(puc. 139);

100 ¢ — GyokmpyeTcs M0 NMPHU3HAKY IOTEPH BHIAAMOCTH
3BaKyalmoHHbIH BeIxox Bl (puc. 140);

120 ¢ — Omoxupyercs 10 NPH3HAKY IOTEPH BUIUMOCTH
BX0j1 B 30HY Oe3zonacnoctn MI'H BB2 (puc. 141);

170 ¢ — Omoxupyercs 1O NPHU3HAKY NOTEPH BHIHMOCTH
BXOJ B 30HY 6e3onmacHocti MI'H BB1 (puc. 142);

230 ¢ — OmokHMpyeTcs [0 NPH3HAKy NOTEPH BUIUMOCTH
BX0A B 30HY 6e3omacHoct MI'H BB3 (puc. 143);

260 ¢ — O;ToKUpyeTcs IO NPH3HAKY MOTEPH BHIUMOCTH
9BaKyarMoHHbl BeixoA B3 (puc. 144). Biokupyercs mo mpu-
3HaKy MOBBIIIEHHS TEMIIEpaTyphl 3BaKyaHOHHbIH BbIxoxn Bl,
a Takke Bxon B 30HY OezomacHoctd MI'H BB2, 6GnokupoBanue
Beixona B3 u BxomoB BBl u BB3 He mpoucxomut (puc. 145).
brnokupyercst 1o mnpu3Haky mnpessimeHns xoHueHtpanmn HCl
3BaKyalMOHHKIHA BbIXod B1, a Taxoke BXOZE! B 30HBI 0€30I1aCHO-
ctu MI'H BBl u BB2, 610kupoBanye 3BaKkyallMOHHOTO BBIXOJa
B3 u Bxoma B 30HYy Oe3onacHoctn MI'H BB3 He mpoucxomut
(puc. 146),
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430 c — Onokupyercs MO NPHU3HAKY NOTEPH BUIAMMOCTH
3BaKyalHoHHBIH Bbixox B4 (puc. 147). bnoxupoBanue 3Bakya-
LMOHHOTO BEIXOAa B4 mo mpu3HaKy HOBBIMIEHHS TeMIEpaTyphl
He npoucxoautT (puc. 148). brnokupyeTcs 1Mo npu3HaKy NpeBBI-
menus KoHeHTpanuu CO 3BaKyannoHHBIA Bbxox Bl, a taroke
BXoJ B 30Hy 6e3omacHoctd MI'H BB2, 61okxupoBaHue BEIXOIOB
B3, B4 u Bxomos B 30ubI 6e3onacHoctd MI'H BB1 u BB3 He
npoucxoauT (puc. 149). BirokupoBaHHe 3BaKyallHOHHBIX BBIXO-
jgoB Bl, B2 u B4, a takxxe BxoznoB B 30HH 6e3onmacHoctu MI'H
BE51-BB3 mo mnpusHaky mpessnnenns koHueHtpamuu CO,
He npoucxoauT (puc. 150). bioxnpyercs no npu3HaKy NOHKXe-
HUA KoHueHTpauuu O, 3BakyalHOHHBIA BbIXOA Bl, a Takxke
BXonbl B 30Hbl 6e3onacHoctu MI'H BB1-BB3, GimokupoBanue
9BaKyalMOHHBIX BeIX070B B3 u B4 He npoucxoaut (puc. 151).
BrnoxupoBaHue 3BakyallMOHHOTO BBIXozxa B4 mo mpusHaky mpe-
poimenus konueHTpauuud HCI ve ipoucxoamt (puc. 152).

H3 pesynsmamos pacuema credyem, ymo naubonee onac-
HBIM DAKMOPOM NONCAPA U3 6CEX PACCMOMPEHHBIX AGAAEMC
nomeps 6uOUMOCMuU.

Bonee nonpobHas nudopmanus 0 BpeMeHH OJIOKUPOBaHUS
OTAEIbHBIX 9BaKyallMOHHBIX BHIXOIOB IpeCcTaBieHa B Tabi. 19.

Ta6muua 19
Bpems 610xupoBanus s, OPII myTeii 3Bakyanun

Ne Ocu Bpems 6roxupoBanus, ¢
BBI- paf:nono- o, co HCl T 0, IToreps
xoga JKCHHA BHIWUMOCTH

1 >430 | 430 260 260 430 100

2 BrnoxuposaH

3 >430 | >430 | >260 [ >260 | >430 260

4 >430 | >430 | >430 [ >430 | >430 430
Bb1 >430 | >430 | 260 | >260 [ 430 170
Bb2 >430 | 430 260 260 430 120
Bb3 >430 | >430 | >260 | >260 | 430 230




Puc. 139. OnTunyeckas NNOTHOCTH AbiMa (HN/mM) B ropu3oHT albHOM
CeYEeHMM Ha BbicOTE 1,7M OT YPOBHSA Nona B MOMEHT BpemeHun 50 ¢

Puc. 140. OnTuyeckas NnNOTHOCTb AbiMa (HN/mM) B ropusoHT anbHOM
CEYEHMN Ha BbICOTe 1,7 M OT YpOBHA Nona B MOMeHT BpeMeHn 100 ¢
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Puc. 141. OnTuyeckaa NNOTHOCTHL AbiMa (HN/m) B ropu3oHTanbHOM
CeyeHun Ha BbicOTe 1,7M OT YPOBHA Nosa BMOMEHT BpemeHn 120 ¢

Puc. 142. OnTuyeckas NI0THOCTb AbiMa (HN/M) B ropu3oHTanbHOM
CeyeHumn Ha BbicoTe 1,7M OT YPOBHA Nojfia BMOMEHT BpemeHn 170 ¢
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Puc. 143. OnTunyeckas NNOTHOCTL AbiMa (HN/m) B ropu3oHTanbHOM
CeYeHMN Ha BbicoTe 1,7M OT YpPOBHSA Nona B MOMeHT BpemeHun 230 ¢

Tyn: 0.05 0.07 0.09 0.12

Puc. 144. OnTunyeckas NNOTHOCTL Abima (HnN/M) B ropn3oHTanbHOM ceve-
HWUW Ha BbICOTE 1,7 M OT YPOBHA Nofa B MOMEHT BpeMeHu 260 ¢
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Tyn: 005007 009 0.12

Puc. 145. OnTwvyeckast nnOTHOCTb Abima (Hn/m) B ropu3oHTanbHOM
CeyeHun Ha BbicOTe 1,7M OT ypoBHSA Nnona B MOMeHT BpemMeHu 430 ¢

Puc. 146. Mons TemnepaTypbl (K) B ropr3OHTaIbHOM CeYeHMM
Ha BbICOTE 1,7M OT YpPOBHSA Mosia BMOMEHT BpemeHu 260 ¢
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Puc. 147.Tona TemnepaTypsl (K) B ropM3oHTanLHOM CeveHnn
Ha BbICOTEe 1,7 M OT YPOBHSA Mo/ja B MOMeHT BpemeHu 430 ¢

Puc. 148. KoHueHnTpayua CO (kr/M3 B ropu3oHTalbHOM CeYeHUN
Ha BbICOTEe 1,7 M OT YpOBHSA Mo/na B MOMeHT BpeMeHun 430 ¢
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162

VCQ2 0-03 0.05 0.07 0.09 0.11

Puvic. 149. KoHueHTpauws CO2 (Kr/m3 B ropusoHTa/bHOM CEYEHUM
Ha BbicOTe 1,7 M OT YPOBHSA nona B MOMeHT BpemMeHn 430 ¢

V02: 023 025 026 0.27 0.275

Puc. 150. KoHueHTpauysi 02 (Kr/M3 B ropu3oHTa/lbHOM CeYeHUM
Ha BbICOTE 1,7M OT YPOBHS nona B MOMEHT BpemMeHn 430 ¢



Puc. 151. KoHueHTpauua HCL (Kr/Mm3 B ropusoHTalbHOM CevyeHuu
Ha BbicoTe 1,7M OT YPOBHA Nosia B MOMEHT BpeMeHUn 260 ¢

Puc. 152. KoHueHTpauusa HC1 (kr/M3 B ropusoHTanbHOM CeYeHUU
Ha BbicOTe 1,7M OT YpPOBHA nona B MOMEHT BpemeHun 430 ¢
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Cuenapnii 3

Ouar noxxapa HaXOIWTCS B IIOMEIIEHHH, PACIOIIOKEHHOM
Ha BTOPOM 3Ta)ke, Ha yPOBHE MMoJa.

JIMHaMuKYy JaHHOTO BapHaHTa Pa3BHTHSA IOXapa MOXHO
NPOMJLTIOCTPUPOBATH CIEAYIOIMMH OCHOBHBIMU MOMEHTAMHU:

30 ¢ — MpOAYKTHI TOPEHHs JOCTHTalOT IMOTOJIKA TIOMeIe-
HHS odara 1oxapa ¥ paclpOCTPaHSIOTCSA HOJ HHM B paTHaib-
HOM HaIlpaBJIcHUH;

60 ¢ — Ha Oonbmiel yacTH ILTONIAAM [OMEHICHHsS oyara
moxapa AbIM OIlyCKaeTcsi Hwke OTM. 1,7 M OT ypoBHA mona
(puc. 153);

100 ¢ — Ha oTAENBHBIX yYacTKaX ILTOLIA M KOPUAOPA JbIM
OIycKaeTcs Hike OTM. 1,7 M oT ypoBHs nona (puc. 154);

160 ¢ — O;10KMpYIOTCA 1O NPU3HAKY [OTEPH BHUIAMOCTH
3BaKyalMoHHbIe BbIxoasl Bl u B2, a Taxke Bxox B 30HY 6e30-
nacHoctd MI'H BB (puc. 155). Brnokupyercs no npussaxy no-
BBIIIEHHUS TEMIIEPATYphl 3BaKyallMOHHBIH BbIxog B2 m Bxog
B 30HY OesomacHoctu MI'H BB, OnokupoBanme Bhixoma Bl
He npoucxomut (puc. 156). brokupoBanue 3BaKyaIiOHHBIX BBI-
xonoB Bl u B2, a Takxke Bxoaa B 30Hy Oe3onacHoctd MI'H BB
no mpu3Haky npessimenus koHuenrpauun CO u CO; He mpo-
ucxomut (puc. 157, 158). BirokupyroTcs Mo nmpu3HaKy IOHMKe-
HUs KoHuneHTpauud O; 3BaKyaluoHHble BBIXOAR Bl u B2,
a TakXe BXoJ B 30Hy 6e3omacxoct MI'H BB (puc. 159).

H3 pesyromamosg pacyema credyem, ymo nauboaee onac-
HBIM PAKMOPOM NOXHCAPA U3 8CEX PACCMOMPEHHBIX AGIAEMCA
nomeps 6uOUMOCMU.

Bonee nonpo6Has nHGOpMALUI O BpeMEHH 0;1I0KUPOBaHHS
OTAEHHBIX 3BaKyalIOHHBIX BBIXOIOB MpeJcTaBieHa B Tabi. 20.
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Tabnuua 20
Bpemsa 6nokuposaHusa /6 OPI nyTeid aBakyaLum

No Ocn Bpewms 6r10KMpoBaHs, ¢
- pacrionoxe- Moteps
Bodoga P co2 CO Hi1 T 02 BUVOCTA
Bl >160 > 160 - > 160 160 160
B2 >160 >160 - 160 160 160
Bb >160 >160 - 160 160 160

Puc. 153. OnTunueckas NMOTHOCTb AbiMa (Hn/M) B ropr3oH T abHOM
CeyeHnn Ha BbicoTe 1,7 M OT ypOBHA nosia B MOMEHT BpemeHn 60 ¢
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Puc. 154. OnTuyeckaa N10THOCTb AbiMa (HN/m) B ropu3oHTanbHoOM
CEYEHMM Ha BbicOTE 1,7 M OT ypOBHA Nnona B MOMeHT BpemeHn 100 c

Puc. 155. OnTuyeckas NA0THOCTb AbiMa (HM/M) 8 rOpM3OHT albHOM
CeyeHun Ha BbicoTe 1,7 M OT YPOBHA nosa 8 MOMEHT BpemeHn 160 c
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343
330
320
310
300

Puc. 156. Mons TemnepaTypbl (K) B ropM3oHTa IbHOM CeYeHUN
Ha BbicOTe 1,7 M OT YpOBHA Mosna B MOMeHT BpeMeHn 160 ¢

Puc. 157. KoHuenTpaumsa CO (Kr/M3 B rOpM3OHTaIbHOM CeYeHNUN
Ha BbICOTe 1,7 M OT YpOBHA Nona B MOMEHT BpemeHu 160 ¢
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Puc. 158. KoHueHTpauus C02 (Kr/M3 B ropu3oHTabHOM CEYeHUM
Ha BbiCOTE 1,7M OT YPOBHS Nona B MOMeHT BpemMeHu 160 ¢

Puc. 159. KoHueHTpaums 02 (Kr/M3 B ropu3oHTaIbHOM CeYeHNUn
Ha BbicoTe 1,7M OT YPOBHA Mona B MOMeHT BpemeHu 160 c
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Cuenapnii 4

Ovuar noxapa HaXxOJUTCs B IIOMEIIEHHH, PACIIOI0KEHHOM
Ha TPeThEM 3TaxKe, Ha yPOBHE I10J1a.

JlMHaAMMKy IaHHOTO BapHaHTa Pa3BUTHS MOXKapa MOXXHO
NPOWLTIOCTPUPOBATE CIEAYIOIIMMH OCHOBHBIMH MOMEHTAMH:

30 ¢ — NpOAYKTHI TOPEHHUS AOCTHTAIOT MOTOJKA MOMeIle-
HHs OYara Io)kapa ¥ pacnpoCTPaHAIOTCS IO HUM B pajJdasib-
HOM HalpaBICHHH;

60 ¢ — Ha Bcell IIOIMAAK NOMEIIEHHS OYara noXkapa IbiM
OIIyCKaeTcs HIbKe OTM. 1,7 M oT ypoBHs nona (puc. 160);

110 ¢ — Ha OTHENBHBIX yJacTKaX IUIOLIAH KOPHIOpa JbIM
oIycKaeTcs HHXke OTM. 1,7 M oT ypoBHs nona (puc. 161);

150 ¢ — Ha Gomplrei YacTH paccMaTpHBaeMON IMJIOINAIH
J(bIM OITyCKaeTcsi HHKe OTM. 1,7 M oT ypoBHs niona (puc. 162);

170 ¢ — GnokmpyeTcs 1O NPHU3HAKY IOTEPH BHAMMOCTH
3BaKyallMOHHBIH BeIxoa Bl (puc. 163);

180 ¢ — GmoxupyeTcs MO NPHU3HAKY NIOTEPH BHAMMOCTH
3BaKyallMOHHHIN Beixod B2 (puc. 164). brokupyercs no npu-
3HAKy MOBHINICHUS TEMIICPATyphl 3BaKyallMOHHBIA BbIXonx Bl,
OnmoxkupoBanue Bhixoga B2 He mpoucxomut (puc. 165). Brnoku-
pOBaHMe 3BaKyallMOHHBIX BBIX0a0B Bl u B2 mo npusHaky mnpe-
BoimeHus: kounenrpanaa CO u CO, e npoucxoaut (puc. 166,
167). BriokupyeTcs 1o pH3HaKy MOHMXKEHUs KoHIeHTpanuu O,
9BaKyallMOHHbIA BbIXox Bl, OnokupoBanue BbIxoga B2
He npoucxouT (puc. 168).

H3 pesynomamos pacuema caedyem, umo naubonee onac-
HbIM haKkmopom noscapa u3 6cex pacCMOMPEHHbIX A6AAemCA
nomeps 6UOUMOCMU.

Bosiee nompo6Has nHGOpMAaLHA O BpeMEHH OJIOKMPOBAHHS
OT/IEBHBIX 3BAaKyal[MOHHBIX BHIXOIOB IIpejIcTaBieHa B Tabm. 21.
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Tabnuua 21
Bpemsa 6nokmpoBaHusa B OPI1 nyTei 3Bakyaumm

Ne Ocn Bpemsi 6110KMpoBaHA, ¢

Bbl-  pacrosnio- MoTeps
xofa YKeHus Og co HCL T 2 BUAAMMOCTK
Bl >190 >190 - 190 190 170
B2 >190 >190 - > 190 > 190 190

Tyn: 0.05 0.07 0.09 0.12 0.18

Puc. 160. OnTuyeckas NMOTHOCTbL AbiMa (Hn/M) B ropy3oH T albHOM
CeYyeHUn Ha BbicoTe 1,7 M OT YpOBHS Nnona B MOMeHT BpeMeHu 60 ¢

Tyn: 0.05 0.07 0.09 0.12 D.18

Puc. 161. OnTwnyeckas NOTHOCTb AbiMa (HN/M) B rOpU3OHT a/lbHOM
CeYeHUN Ha BbicoTe 1,7 M OT YPOBHSA Nosna B MOMEHT BpemeHn 110 c
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myu: 0-05 0.07 009 0.12 0-18

Puc. 162. OnTunyeckasd NNOTHOCTL AbiMa (HN/mM) B ropn3oHTanbHOM
CeYeHun Ha BbicoTe 1,7 M OT YyPOBHA nona B MOMeHT BpemeHu 150 ¢

'®fg  w

Puc. 163. OnTunyeckada NnNoTHOCTb Abima (Hn/M) B ropu3oHTanbHOM
CeYeHUn Ha BbicOTe 1,7M OT ypOBHA Nofa B MOMEHT BpeMeHun 170 ¢

myu: 0.05 0.07 0,09 0.12 0.18

Puc. 164. OnTuyeckas n10THOCTb Abima (Hn/M) B ropu3oHTanibHOM
CEYEHMN Ha BbICOTe 1,7M OT YpOBHA nona B MOMeHT BpemMeHu 190 c

171



172

t 300 310 320 330 343

Puc. 166. KoHueHTpauus CO (Kr/m3 B ropu3oHTanbHOM CeveHum
Ha BbicOTe 1,7 M OT YpPOBHSA Nnosa B MOMEHT Bpemexn 190 ¢

VCO02: 005 005 0.07 0.09 0.11

Puc. 167. KoHueHTpaumsa C02 (Kr/M§ B ropu3oHTaIbHOM CeYeHUn
Ha BbicOTe 1,7M OT ypOBHA Nnona B MOMEHT BpemeHn 190 ¢



V02: 023 025 026 0.27 0275

Puc. 168. KoHueHTpayusa 02 (kr/M3 B ropu3oHTanbHOM CeYeHun
Ha BbicOTe 1,7 M OT YpOBHA nona B MOMeHT BpemeHu 190 ¢

3.2.8. OnpeaeneHne pacyeTHOIO BPEMEHM 3BaKyaL M N0AeNn
13 30aHNA

3.2.8.1. MeTopguKa pacueTa BpeMeH 3BaKyauuv nrogein
npy no>kape

PacueTHOe Bpems 3BaKyauuu nofeil onpegensercs no
mMaTemMaTh4eckon MOAenn WHAMBUAYaTbHO-NOTOYHOrO [BUXKe-
HWS NKOAe 13 30aHuns, NpuBeAeHHON B npua. Ne 3 K MeToauke.

PacueTHOe BpeMsi 3BakKyaLWW NIOAeN W3 34aHUA ycTaHaB-
NMBAETCA MO BPEMEHW BbIXOfa U3 HErO MOC/ELHEr0 YeNloBeKa.

Mepef HayaioM MOAENMPOBAHMA MPOLIEcca 3BaKyauun 3a-
[laeTca cxema 3BaKyalMOHHbIX MyTeil B 3gaHun. Bce 3Bakyauu-
OHHble MYyTU MOAPA3LEeNAOTCA Ha 3BaKyaLMOHHble Y4acTKu
OVHOW @ W WWPUHOA b, [AMHA M LUMPUHA KaXKAOr0 yyacTka
nyTV 3BaKyaLuu Ans NpoeKTUPYeMbIX 34aHWA NPUHUMAKOTCS MO
MPOEKTY, a A1 MNOCTPOEHHbIX - M0 PaKTUHECKOMY NOMOXKEHUIO.
[nvHa nyTM No NecTHUYHbIM MapLlam W3MepsieTcs no AfvMHe
mMapla. [vHa nyTu B ABEPHOM Npoeme MPUHUMAETCA PaBHOM
HYM0. OBaKyaLMOHHble YYaCTKM MOryT OblTb FrOPU30OHTASbHbIE
1 HaKNOHHbIe (NeCcTHMLA BHU3, NECTHULA BBEPX M NaHAYC).
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3a rabapuThl YejoBeKa B IUTaHE NPHHHUMAETCS IILIMIIC
¢ pa3mepamu oceit 0,5 n 0,25 M. B cirygae MasloOMOOMITBHBIX JTHIT
3a raGapuTel NPUHMMAETCA MPSMOYTONBHUK UTMHOH 1,2M u
mupuHoi 0,8 M. 3amar0TCs KOOPAMHATEI KaXIOTO YeI0BeKa X; —
paccTosHHEe OT LIEHTpPa JJUIMICA 0 KOHIA 3BAKYallHOHHOIO y4a-
CTKa, Ha KOTOPOM OH Haxomutcs (puc. 169). Ecnu pa3HocTs Ko-
OpIMHAT HEKOTOPHIX JIIOACH, HaXOAAMMXCS Ha 3BaKyallHOHHOM
y4acTke, coctaBnseT MeHee 0,25 M, TO IpUHUMaETCS, YTO JIFOIH
€ 3TUMH KOOpAMHATAMH PACIIONIOKEHEBI PANOM JPYT C APYTOM —
cOoky omuH oT apyroro. [Ipu 3ToM Hcxoa1 W3 rabapdToB 4eio-
BeKa B IUIaHE M pa3MepoOB 3BaKyallMOHHOTO y4acTKa (IIMHA U
HIMPHHA) U1 KaX/0T0 3BaKyallMOHHOTO yJacTKa OIpeNeIoTCs
MaKCHUMAaTbHO BO3MOXKHOE KOIMUECTBO HEJOBEK B ONHOM pAmy
cOOKy IpyT OT Apyra M MakCHMaJdbHO BO3MOXKHOE KOJIHYECTBO
JIOJIEH Ha y4acTKe.

J : /% |

Puc. 169. Koopounamnas cxema pazmewenus a0o0ei
Ha nYmMAxX 36aKyayuy
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KoopauHaThl KakKI0Tro 4YesI0BeKa X, B HaYalbHBI MOMEHT
BPEMEHH 33JAI0TCA B COOTBETCTBHH CO CXEMOH pPacCTaHOBKH
mozeid B noMeleHusx (paboune MecTa, MecTa Ui 3pHTENEH,
CHajIbHBIE MECTa M T. I.). B ciyyae oTCyTCTBHS TaKUX HaHHBIX,
HalpuMep, I/ Mara3iHOB, BBICTABOYHBIX 3aJI0B U T. II., JOITyC-
KaeTcs pa3MellaTh JTI0cH paBHOMEPHO IO BCEH IUIOLIAAM IIO-
MeILEHUs C YYETOM PACCTAaHOBKH TEXHOIOTHMYECKOro 00opyno-
BaHHA.

KoopauHara Ka)moro 4ejaoBeka B MOMEHT BPEMEHH ! OIl-
peaensercs 1o gopmyiie

x{f) =x{t— AH) - V(P As, (13)
rae xt — Af) — KOOpAUHATA i-TrO 4e;I0BeKa B MPEJBIAYIOHHA MO-
MEHT BpeMeHH, M; V/(f) — CKOpOCTb i-r0 4eJioBeKa B MOMEHT
BPEMEHH £, M/C; At — IPOMEXKYTOK BPEMEHH, C.

CKoOpoCTh i-ro 4enoBeka V(f) B MOMEHT BpeMEHH ! oIpe-
Jengercs mo Taby. 22 B 3aBUCUMOCTH OT JOKAJIBbHOM IUIOTHOCTH
notoka D), B KOTOPOM OH IBHKETCH, U THIIA 9BAKyallMOHHOTO
y4yacTka.

JlokansHasi OTHOCT Dy(f) BBIYHUCIAETCS IO IpyIIe, CO-
CTOsAIIEH U3 # YeTIOBeK, IO popMyIe

D) = (n(5) -1) f/ (bAx), 14
rae n — KOJIWYECTBO JIOJEH B rpymne, 4el.; f — CpeiHss ILIo-
[ajs FOPU30HTAILHON NIPOCKIINH YEI0BEKa, M*/M%; b — mupuna
9BaKyallHOHHOI'O Yy4YacTKa, M; Ax — pa3HOCTh KOOpAMHAT IO-
CJIEZHETO M IIEPBOro Y€I0BEKa B IPYIIIE, M.

Ecmu B MOMEHT BpEMEHH ! KOOpIUHATA YejioBeka x(f), om-
peneneHHas no ¢popMyne (13), ctaHeT oTpUIIATE;IBHON — 3TO 03-
Hayaer, 4TO YeJOBEK JOCTHI TPaHHUIIBl TEKYIIETO 3BaKyallHOH-
HOIr'0 y4JacTKa M JOJDKEH Nepeiitu Ha CleqyIOIHii 3BaKyalHOH-
HBIH y4acTOK.
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B 3ToM ciIyuae xoopauHAaTa 3TOrO 4YelIOBeKa Ha CICAYIO-
1IIEM 3BaKyalliOHHOM y4acTKe ONpeessIeTcs:

x(t)= [xt —dn) — V(1) di + a; - I, (15)
rae xi(t — df) — KoopaAMHATA i-TO YETIOBEKa B NMpenplaylHi Mo-
MEHT BpeMeHH Ha (j—1) 3BaKyallMOHHOM ydacTke, M; V(f) — cko-
pocCTh i-ro 4enoBeka Ha (j—1)-M 3BaKyallMOHHOM y4yacTKE B MO-
MEHT BpPEMEHH #, M/C; g, — JUTHHA j-TO 3BaKyallHOHHOTO y4acTKa,
M; /; — KOOpIYHATAa MECTa CIMAHUA j-TO U (j—1)-ro 3BaKyalHoH-
HBIX YYacTKOB — PacCTOSHHE OT Hayajua j-To 3BaKyallHOHHOTO
y4acTka JO MecTa CIHMAHUSA ero ¢ (j—1)-M 3BaKyallMOHHBIM yda-
CTKOM, M.

KomuuecTBo nmronei, epexosIuX C OJHOTO 3BaKyalH-
OHHOTO Y4YacTKa Ha IPYTOH B €IMHHILy BPEMEHH, ONpPENEIIeTCs
TMPOITYCKHOH CIIOCOOHOCTBIO BBIX0/1a € yJacTka Q(f):

01 = gDcdt | (f60), (16)
rae g,(f) — UHTEHCHBHOCTh JBIKEHHS Ha BBIXOJE C j-TO 9BaKya-
[MOHHOTO y4acTKa B MOMEHT BPEMEHHU /, M/MHH; ¢; — LIMpHHA
BBIXOJIa C j-TO 3BAKyaI[MOHHOTO y9YacTKa, M; df — IPOMEKYTOK
BPEMEHH, C; f — CpejHAs IUIOMANs rOPU3OHTAIBHON IIPOEKLIHH
YEeNOBEKa, M .

Ta6.auna 22
T OpH30H TAILHBIH
JlecTHuIa BHA3 JlecTRHIA BBEpX
~ TyTh : S
= . Z a - -
ﬁ,; ™ 3 - ™ =
S22 | o gL | B8] ~o B | g
RS 2l ez |5 8% B S m e g
§ g 5 E EE |57 §E EE| GE £E
=8| 8% |37 |gz=| 8% | §=| 8| §2
5 -
g 2 = =z |&E 2= £s| 2= 25
o g = @] £ &) £
=~ = =
0,01 100 1 100 1 60 0,6
0,05 100 5 100 60 3
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Oxonuanue mabn. 22

I OpH30HTaNBHBIH

. — < JlecTHuIa BHA3 JlecTHHIa BBEpX
ad s |8a s =
82 | o~ | B |EETE| o~ | Bl | al | £
T SN L L LR

e g = 5 = | &g g = g = | &= E =

=~ = =

0,1 80 8 8,7 95 95 53 53
0,2 60 12 | 134 68 13,6 | 40 8
0,3 47 14,1 | 16,5 52 166 | 32 9.6
04 40 16 | 184 40 16 26 10,4
0,5 33 16,5 | 19,6 31 156 | 22 11
0,7 23 16,1 | 18,5 18 126 | 15 10,5
0,8 19 152 | 17,3 13 104 | 13 10,4
2’9 H 15 135 | 85 8 7,2 11 9,9
0JICC

[puvmeuanue. TabauuHoe 3HAYEHHE HHTEHCHUBHOCTH IBMOKCHHSA
B JIBEpHOM IpoeMe mnpH IuotHoctd noroka 0,9 u OGoznee, paBHOe
8,5M- Mﬂﬂ"l, YCTaHOB:IEHO A4 ABEPHOro npoema wmupuHoi 1,6 M u Honee,
a Ipy JBEpHOM IIpOEM€ MEHbIUei LIHPHHBI d MHTCHCHBHOCTD JBHIXKEHMA
ClIeAyeT onmpenaensith no gopmye g = 2,5 — 3,75d.

HuTeHcuBHOCTD JABHOKEHHUSA HA BBEIXOE C j-FO 3BaKyalu-
OHHOI'O Y4acTKa g;(f) B MOMEHT BPEMEHH ! OIPEAEILETCA B 3a-
BHCHUMOCTH OT INUIOTHOCTH JIIOJACKOI'O IIOTOKa Ha 3TOM YYacTKe
Dv{d).

I[10THOCTD :TIOACKOTO I[IOTOKA HAa j-M 3BaKyallHOHHOM
y4acTke Dv,(f) B MOMEHT BpeMeHH t onpeaeseTcs 1o GpopMmyie

Dv(t) = (Nfdr) | (aby), (17)
rae N, — 4HCI0 JTI0/IeH Ha j-M 9BaKyallHOHHOM Y4YacTKe, Yell.; f—
Cp€aHss TUIOMIA/ (b I“OpPISOHTEUIBHOﬁ IpOCKIHUH Y€JIOBEKA, M | 4;
— JUIMHA j-TO 3BaKyallHOHHOIO y4acTKa, M; b, — IIMpHHA j-TO
3BaKyallHOHHOIO y4acTKa, M; df — IPOMEXYTOK BPEMEHH, C.
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B MOMeHT BpeMeHH ¢ OTpe ieseTcsi KOJIMUECTBO JIIONEH m
C OTPHMIATEIBHBIMH KOOpAMHATaMH X(f), ONpele;IeHHBIMH IO
dopmyite (13). Ecmm 3Hagenue m < Qj(f), TO BCe m YEJIOBEK Tie-
PEXOMAT Ha CIeTYIONHNHA 3BaKyalHOHHBI y49aCTOK M MX KOOp-
JMHATHI ONPEAEIIAIOTCA B COOTBETCTBHM ¢ (hopmytoHt (15). Eciau
3HaueHue m > Ji(t), To KOJIMIECTBO YENOBEK, PABHOE 3HAUCHHUIO
Q,(#), mepexondT Ha CJIeTYIOIUHA IBaKyallMOHHBIH Y9aCTOK H HX
KOOPJIMHATHI OIIPENEIAIOTCS B COOTBETCTBHHM ¢ dopmyioit (15),
a KOJIMYECTBO YENOBEK, paBHOe 3HaueHHIo (m — Oi(f)), He mepe-
XOIAT Ha CJeIyOUIMH 3BaKyalHOHHBIH yd4acToK (OCTAalOTCA Ha
JTAHHOM 3BaKyalIOHHOM YYacTKe) M UX KOOPIHHATaM IPHCBaH-
BaroTca 3Hauenus x{f) = k0,25 + 0,25, roe k — Homep psza.
B KOTOPOM OyIyT HaXOIAMTHCS JMIOAX (MAKCHMATHEHO BO3MOXKHOE
KOJIMYECTBO 4YelIOBEK B OJHOM pAXy cOOKy Apyr OT Apyra Iuif
Ka)KJIOTO 3BaKyal[HOHHOTO y4YacTKa OIpeAe;IseTcs Mepej Haua-
noM pacuetoB). Takum 0OpazoM, riepes BBIXOAOM C 3BaKyallu-
OHHOT'O y4YacTKa BO3HHKAET CKOIICHHE JTIOJCH.

Ha ocHoRaHUM 3afaHHBIX HadyalbHBIX YCIOBHH (Hayaib-
HBIX KOODAMHAT JI0JeH, INapaMeTpoB 3BaKyallHOHHBIX Y4acT-
KOB) OIpENeNsoTcs ILIOTHOCTH JIOACKUX IHOTOKOB Ha MyTIX
3BaKyalliH # TPOITYCKHBIE CIIOCOOHOCTH BBIXOJO0B C 3BAKyalld-
OHHBIX y4acTKOB. [laiee, B MOMEHT BpeMeHH ¢ = ¢ + dlf, BEIOHpa-
€TCs HAIpaB/ICHHE ABIKEHHSA KaXIOI'0 YeJIOBEKa U BHIIHCIIACT-
¢ HOBas KOOpAWMHATa Kaxaoro desroBeka. Ilocie 3Toro cHopa
OIIPEENAIOTCA IJIOTHOCTH JIIOJCKUX ITOTOKOB Ha MYTSX 9BaKya-
LMK ¥ IPOMYCKHBIE CTIOCOOHOCTH BBIXOOB. 3aT€M BHOBb AaeTCs
IpUpallicHue 110 BPEMEHH df ¥ OTIPEAEIAOTCS HOBBIE KOOPAMHA-
161 MoAeH ¢ yyetoM Hanuuus O®PII Ha myTsax 3BaKyaluy B 3TOT
MomMmeHT BpeMeHnH. [loc:ie sToro npoiece noBropsercs. Pacuerst
OpPOBOATCSA IO TEX IIOp, NOKa Bce MI0IU He OyIyT 3BaKyHpoBa-
HBI M3 3aHHS.
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3.2.8.2. Pesyavmame pacuema épesenu 36aKyayuu t,

B cOOTBETCTBUM € BBINIEH3T0KEHHON METOJUKON CO3/1aHbI
aNrOpPUTM M BBIUHCIIMTEIbHAS IPOrpaMMa 110 ONpEAEICHHUIO Xa-
PaKTEpHCTHK Mpoliecca IBaKyaruH.

ITapameTps! myTeH 3BaKkyallid 3aJaBajlUCh B COOTBETCT-
BHH C IIPOEKTOM.

KonunuecTBo moaei B 31aHUHU 3a1aBaIOCh B COOTBETCTBHHU
¢ nosoxkennsmu CIT 1.13130.2009.

Pacuer sBakyauuu mroje# MpOBOAWICS A0 BHIXOAA Hapy-
XKy U3 30aHHA (M3 JECTHUYHBIX KJIETOK, KOPHIOPOB, XOJUIOB
HT.IL).

B noMemeHHH, UMEIOIEM Ba U 00iee 3BaKyallHOHHBIX
BBIXOZIa, Oyar Ioxkapa CjIeAyeT pa3MeliaTh BOJIU3M BBIXOa,
HMEIOIIEro HanOoJIBIIYIO [IPOIYCKHYIO criocoOHOCTh. [Ipu 3TOM
JaHHBIA BBIXOJ CUHUTACTCA OIOKMPOBAHHBIM C INEPBBIX CEKYH
Ioxkapa ¥ TIpH OIpelNeIeHHH PacueTHOro BpeMelH 3BaKyalH
He y4MThIBaerTcs. B MoMemeHnu ¢ OJHUM 3BaKyallHOHHBIM BBI-
XOHOM BpeMs OJIOKMPOBAHHUS BBIXOJA OINPENEIAETCA PACUETOM.

PaccMmatpuBaercsi 4eThlpe BapuaHTa 3BaKyallMH JIIOZEH,
COOTBETCTBYIOIIHME  CIIEHApHAM II0Kapa, pPacCMOTPCHHEBIM
B pa3al. 3 JaHHOM paboTHL.

Bapuanum 1. Jeaxkyayus u3z nodzemnoi asmocmosaHKu

Onucanue 3saxyayuonnozo cyenapus. B naHHOM pacuer-
HOM CIICHApHH pacCMaTPHBAJICA NPOLECC IBAKYyallUH JIIOACH U3
No’kapHOro orceka Ne 1, pacrioo;KeHHOro Ha BTOPOM IOI3EM-
HOM ypoBHe. Pacuer naHHOrO BapHaHTa IIPOBOAWICS B COOTBET-
CTBHHM C IIEPBBIM CILIEHAPHEM pa3BUTUA Noxkapa. OmacHble ¢ax-
TOpBI N0JKapa paclpoCTPaHIIOICs B PacCMaTPHBaeMOM 0ObeMe
C NOCTEMYIOIUM OJIOKMPOBaHHEM 3BAKYalIHOHHBIX BHIXOOB.
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IHapavempu 38axyayuonnvlx nymeti u 8b1xo0086. J1ins 3Ba-
Kyallud M3 DAacCMAaTPUBAEMO# YaCTH 37aHUA HPeTyCMOTPEHO
TPH 3BaKyalMOHHBIX BBIXO/1a.

ITapameTps! 3BaKyalHOHHBIX BBIXOJOB, IIPHHATHIE B pac-
YeTe, IIPUBEEHB! B Ta0M. 23.

Tab.1una 23
Ne n/n Tun BbIXOTA OcH pacnoIoKeHUs [lwpura soixona
HE MeHee, M

ABTtocTosiHKa (no)xapHbIH oTcek Ne 1)

B1 B nectHHUHYIO AT-A/l/3-4 0.9
6.10KMpoBaH KIIETKY ’

B2 B nectununyo | b/A-b/b/1/3-1/4 0.9

KIIETKY
B3 B nectHuaHyio B-I'/9-10 0.9

KIIETKY

IluprHa IeCTHUYHOTO Mapima BCEX 3BaKyallMOHHBIX SIe-
CTHUYHBIX KJIETOK puHMMasiack 1,20 M.

lllupuna BXoa B 3BaKyallMOHHBIE IIECTHHYHBIE KICTKH
npuHumManacs 0,9 M.

HInpuHa BeIXOMA M3 3BaKyallHOHHBIX JIECTHAIHBIX KJICTOK
npuHEUManacs 1,20 m.

Pacuemnoe xoauuecmeo modeii. KonudecTBo sroaeit npu-
HHUMaocek cornacHo 1. 9.4.7 CIT 1.13130.2009 u B nmoxapHoM
orceke Ne 1 coctaBw1o 59 uen.

Honoanumenvhvie ycrogus. Ilpy TpOBENEHHH pacyeTOB
MPEeIoIaraioch, YTo OAWH K3 3BaKyallMOHHBIX BbIXonoB (B1)
6:10KMpyeTcs OlacHBIME (PaKTOpamMu B IIEpBBIE CEKYHBI MOXa-
pa. TakuM oOpa3oM, npH pacueTe 3BaKyalllHl U3 pacCMaTpHBae-
MOT'0 TIOMEIIIEHHS JJaHHbIH BBIXOJ HE YUMTHIBAJICS.

Hanpasaenue oeudicenusn mooeii. Ilpn pacdeTe BpeMeHH
OBYDKEHHS STIOAEH M3 pacCMaTpHBAEMOro IIOMEIEHHS B OITHCa-
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HHM 3BaKyallMOHHOH CXeMBbI 3a/1aBaJIoch Hanbo:siee NpeanoyTH-
TeNbHOE (HanboJiee BEPOSITHOE) HANIPaBjICHUE ABIKCHUS JIIOAEH
K 3BaKyallMOHHBIM BbIXonaM. [lpearonaraioch, 410 HpH 3Ba-
KYyalllH U3 TIOMELICHUS JIIOMH ABIXKYTCS B CTOPOHY OJFDKAHIINX
K HHMM BBIXOJOB, 3a HCISIIOUEHHEM Cllydas, Koraa Givkaiimmii
BBIXOJ1 OJIOKHPOBaH.

Ocobennocmu npoyecca 3saxyayuu. IIpi IBWXKEHHH JTIO-
Jieit BOJIM3HM BBIXOMOB IIPOAOJDKHTENbHEIE (60o1ee 6 MHH) CKOII-
JICHHM JIIOJeH BBICOKOH IUIOTHOCTH HE 00pa3yroTcs.

Hsuoicenue no necmuuynvim Kiemkam. Bo BpeMs nBuxe-
HUS JIOfIeH 1O JIECTHUYHBIM KJIETKaM NpOROJIKHTEbHBIE (00-
jee 6 MUH) CKOIUIEHHS JIIOJEH BBICOKOH IJIOTHOCTH He obpa-
3YIOTCA.

Bpems aBakyauun s1r04ei B Berxon B2 cocrasiseT 45 c.

Bpems sBakyauun s1roieit B Berxo B3 cocrasister 30 c.

Bapuanm 2. eéaxyayus u3z noozemuoit asmocmoanxu

Onucanue 38axyayuonHozo cyenapus. B naHHOM pacuer-
HOM CLIEHapHH pacCMaTpUBAJICA NPOLECC IBAKYallHH JIIOAEH u3
1oxapHOro orceka Ne 1, pacrioyio)K€HHOTO Ha MEpBOM HOA3EM-
HOM ypoBHe. PacdeT maHHOrO BapHaHTa NIPOBOIMIICS B COOTBET-
CTBHHM CO BTOPBIM ClieHapHeM pa3BHUTHA noxapa. OnacHele ¢ax-
TOpHI M10XKapa paclpoCTPaHAIOTCA B pacCMaTpUBaeMoOM o0beMe
C TIOCTIEMYIOIMM OJIOKMPOBaHHUEM 3BAKYAILIMOHHBIX BBIXO/IO0B.

Iapamempur 36axkyayuonnbix nymeii u v1x00086. [ dBa-
KyalldiM W3 PacCMaTpHUBAEMO} 9acTH 31aHus IMPeLyCMOTPEHO
CEeMb BaKyallHOHHBIX BBIXOJOB.

IMapaMeTps!l 3BaKyallHOHHBIX BBIXONOB, NPUHSATHIC B pac-
4eTe, IPUBEACHBI B Ta0:L 24.
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Tabauua 24

Ne Ocn IlInprHa BBIXOIA
W Tun BeIXOaa pacrmonoxe- He MeHee, M
HHA
ABTOCTOsIHKa (ToapHbIi orcek Ne 1)

Bl B NeCTHUUHYIO KIETKY 0,9
6noxly3qz)osaﬂ B necTHHYHYIO KIETKY 0,9

B3 B JlecTHHYHYIO KIIeTKY 0,9

B4 B JlecTHHYHYIO KIETKY 0,9

Bbl B 30HY 6e30nacHOCTH 1,0

BB2 B 30HY 6e30macHOCTH 1,0

BB3 B 30ny 6e30macHocTH 1,0

[llvprHa JeCTHHYHOTO Maplla BCEX 3BaKyallHOHHBIX Je-
CTHUYHBIX KJIETOK NpuHUMaIachk 1,20 M.

[IlupuHa BXoxa B 3BaKyaIl[MOHHBIC JIECTHHUHbIE KJIETKH
npuHuMasiachk 0,9 M.

[IInpuHa BeIX0Ja U3 9BAKyallMOHHBIX JIECTHHYHBIX KICTOK
npuHumMaiacek 1,20 m.

Pacuemnoe xoauvecmego nodeu. KosimyecTBo Jronei npu-
HuUMaock coriacHo n. 9.4.7 CI1 1.13130.2009 u B moxxapHOM
otcexe Ne 1 coctaBmio 35 uen. Kpome Toro, coriiacHo npoexTy
B paccMaTpUBaEMOM I10XKapHOM OTCEKe BO3MOXXHO IpebbiBaHHe
6 uen., OTHOCHAIIMXCA K MaJOMOOIIBHBIM IpyIIaM HaceJIeHHs
(MI'H) rpynnst MoOu:15HOCTH M4.

Honoanumenvuvie ycaosus. Ilpu TpOBENEHHM pPacyueToB
OpearnoNaraioch, 9T0 OJHH M3 3BaKyallHOHHBIX BHIXOJOB (B2)
GIIOKHMpYETCs OMacHBIMM (aKTOpaMH B IEPBBIE CEKYHIIbI HOXa-
pa. TakuM obpa3zoM, Ipu pacyeTe 3BaKyalldd U3 pacCMaTpHBae-
MOTO ITOMEIIEHUS JaHHBIH BBIXOJ HE YUHTHIBAJICS.

PaccrosHue or MecT, nmpeaycMmorpenHbix ans MI'H, mgo
3BaKyallMOHHBIX BBIXOJOB, IIPHCIOCOOJIEHHBIX MU JIIOJeH
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TPpYIIBI MOOMIEHOCTH M4 (IMprHa JBEPHOro IpoeMa, HaHayC
1 T. 1.), COCTaB:;1seT He Oonee 15 M.

Hanpasaenue oeuscenus awooeu. Ilpn pacuete BpeMeHH
JIBYDKEHHMS JIIOZIEH U3 paccMaTpHBacMBIX NOMEIIEHHH B OIHCa-
HHUY 3BaKyallHOHHO# CXEMBI 3a,1aBaIOCh Hanboliee MpeAnoYTH-
TesIbHOE (Haubos1ee BEpOATHOE) HATIPAB;ICHHE ABMKCHHUSA JTIONAEH
K 3BaKyallMOHHBEIM BBIXOjaM. lIpeamonaranoch, 4To NHpH 3Ba-
KyalliH U3 TIOMENIEHU STIO/IN ABHXKYTCSA B CTOPOHY GJIMbKAMIIMX
K HMM BBIXOJIOB, 3a MCKJIIOYEHHMEM Cilydas, Koraa Omvbxaimmit
BBIXOJ1 OJIOKHPOBaH.

Ocobennocmu npoyecca 3eaxkyayuu. 1Ipi NBYKEHHAH JIFO-
Jei BOJM3M BBIXOZOB IIPOJOJDKUTENBHbIE (Goilee 6 MHH) CKOII-
JICHUs JII0ZeH BBICOKOH INIOTHOCTH HE 00pasyroTcsi.

Heuoicenue no necmuuunviv knemkav. Bo BpeMs ABMDKe-
HHS STIOJEH 110 JIECTHHYHBIM KIeTKaM NPOJODKUTENbHbIE (oiee
6 MUH) CKOILUICHUA JII0eii BEICOKOH IUIOTHOCTH HE 00pasyroTcs.

Bpems sBakyanuu ;mroaed B Beixon B1 cocrasiser 17 c.

Bpewms 3Bakyanuu ;1rofeit B Berxon B3 cocrasser 25 c.

Bpewms aBakyanuu mrogei B Berxoa B4 cocrasier 13 c.

Bapuanm 3. Jeaxyauusn c 2 no 6 amasrc

Onucanue 36axyayuonnozo cyenapus. B maHHOM pacuer-
HOM CIICHApHUU paccMaTpUBAJICA IPOIECC SBAKyallHH JIIOAEH co
2-ro staxa Omoka Ne 2 roctuHuibl. Pacder maHHOro BapHaHTa
NPOBOIMICA B COOTBETCTBUH C TPETBUM CI[EHApHEM Pa3BUTHS
noxapa. OnacHple GakTOpsl HOXapa pacupOCTPAHSIOTCS B IO-
MEIIEHUH odara Iokapa, Jajee HauMHaeTcs pacIpoCTpaHEHHUe
OTIacHBIX (haKTOPOB TOXKapa B KOPHIOPE C IOCIETYOIHM 610-
KMPOBAaHUEM 3BaKyallMOHHEIX BEIXOIOB.

Ilapamempur 28axkyayuonnsix nymeti u 6v1x0006. s 3Ba-
Kyalldd M3 paccMaTpHBaeMOH YacTH 3JaHHs IpPedyCMOTPEHO
TPHU 3BaKyal[IOHHBIX BEIXOJA.
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ITapameTpsl 3BaKkyalMOHHBIX BBIXOJOB, NIPHHATHIE B pac-
4eTe, IPHBEJeHH! B Ta0:1. 25.

Tabinua 25
Ne THn BBIXOTA Ocu IIupuHa BeIXOAA
PacCOIOKECHHA HE MEHEEC, M
2-# 3TaXk rocTHHH1B! (610K Ne 2)
Bl | B nectHHYHYIO KIETKY 0,9
B2 B xopuznop 0,9
BBl | B 30y 6e3omacHocTH 1,0

HInpura necTHUYHOro Mapiua BCEX 3BaKyallMOHHBIX Jie-
CTHHUYHBIX K1eTOK npuHuMasiack 1,20 m.

Illupuna BxoAa B 3BaKyallMOHHBIE JECTHUYHBIE KIETKU
nnpuHuMaiace 0,9 m.

[InpyHa BEIXOJa M3 3BaKyallMOHHBIX JIECTHUYHBIX KIETOK
npuHuMaiack 1,20 m.

Pacuemnoe koruyecmeo moodenr. KosinuectBo moneit npu-
HHMAJIOCh M3 pacyera KOJMYECTBa YU BMECTHMMOCTH TOCTHHHY-
HBIX HOMEPOB U B 0:;10ke Ne 2 coctaBmiio 8 4en. Kpome Toro, co-
IJIACHO MCXOIHEIM JIAaHHBIM B PacCMaTpPHBaEMOM II0XKAPHOM OT-
CeKe BO3MOXHO NpedbiBaHUEe 4 ye:l., OTHOCALIMXCS K MaJoMo-
O6mwrbpHeIM rpymnaM HaceneHus (MI'H) rpymmer MoOwmibHO-
ctu M4.

Hononrnumenvnvie ycnosus. B cBsi3u ¢ TeM, 9T0 NOJAB-
JISFOTIIEE YUCIIO JIF0AeH, HAaXOIAIMXCA Ha 2-M dTaKe 3[JaHus, oT-
Hocsitca K MI'H rpynn mobunsHocT M2-M4, npu onpenene-
HHH Pacy€THOr0 BPEMEHH 3BaKyallMH JIIOACH MpH noxape IpH-
HHUMAJIOCh, YTO CKOPOCTb HBIDKCHMS IIOAEH, HaXOIAIIUXCH
Ha 2-M 3Take 34aHus, coctaBisieT 30 M/MHH.

PaccTtosHMe OT HOMEpOB, TPENYCMOTPEHHBIX [UIS pac-
cMmaTpuBaemoit rpymmnsl MI'H, 1o 3BakyallMOHHBIX BBIXOHOB,
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npucnocodreHHsIx st MI'H rpynner MoGumsHOCTH M4 (1im-
P¥Ha ABEPHOIO MPOEMa, NAHIYC U T. 11.), HE IPEBHIIIAET 15 M.

Hanpasaenue oeuscenus modei. Ilpun pacdere BpeMeHH
JBH)KEHHS JIIOEH U3 pacCMaTpUBAaeMBIX MOMEIICHHH B ONHCa-
HUH 9BaKyallMOHHOHM CXEMBI 33/1aBajIoCh HauOoliee MPeANOYTH-
TelbHOe (Hanbosiee BEPOsITHOE) HANPAaBIICHHE ABMKEHHS JTFOIEH
K 3BaKyalMOHHBIM BbIXojaM. [Ipeanomaramoch, 9ro mpu 3Ba-
Kyalli¥ U3 TIOMELICHHS STFOAX ABMKYTCSA B CTOPOHY Ombkaimux
K HMM BBIXO/I0B, 332 HCKIIIOYEHHEM CiIydas, Korga Garpxaiimimii
BBIXOJ1 6JIOKHpOBaH.

Ocobennocmu npoyecca 36axyayuu. TIpu IBMXEHHH JIFO-
Jieit BOIM3HM BBIXOZOB HPOJOJDKMTENbHEIE (00ee 6 MHH) CKOII-
JICHU JII0JIeH BBICOKOMH IUTIOTHOCTH HE 06pa3yroTcsL.

Heuoicenue no necmuuunoiv kaemrkam. Bo BpeMs aBHKe-
HUS SIIOZIEH 110 JIECTHUYHBIM KJIeTKaM IpoAoJLKUTeNbHEIe (60s1ee
6 MUH) CKOILJIEHUS JIIO/IeH BBICOKOH IJIOTHOCTH He 00pa3yloTcA.

Bpems aBakyanuu mrozei ¢ staxa cocrasiuieT 43 c.

Bpems 9BaKkyariu Beex JIojieid HapyxKy coctaBiser 188 c.

Bapuanm 4. Jeaxyayusn c 2 no 6 amasic

Onucanue 36axkyayuonnozo cyenapus. B naHHom pacuer-
HOM CLICHApUH pacCMAaTpUBAJICA MpOLECC 3BaKyalldH IIIOHEH
¢ 3-ro araxa 3aaHusA Oioka Ne 3 roctuHMIBI. PacdeT maHHOTrO
BapHaHTa [IPOBOAMIICSA B COOTBCTCTBHH C YETBEPTHIM CLIEHApHEM
pasBuTHs noxxapa. OnacHele ¢akTOpbl NOXKapa pacHpoCTpaHs-
10TCs1 B IIOMEILEHUH oYara IoXapa, jlajiee Ha9MHaeICs pacipo-
CTpaHEHHE OINACHBIX (PAKTOpPOB MoXkapa B KOPHJIOpE € IOCie-
JYIOIUM OIOKMPOBaHHEM 3BaKyallHOHHBIX BBIXOJOB.

Tapamempuol 3saxyayuonnvix nymeii u 8b1x0006. JIns 3Ba-
Kyallul M3 paccMaTpUBaeMOM YacTH 3;1aHHs IPEeIyCMOTPEHO
JBa 3BaKyallMOHHBIX BBIXO7A.

TlapaMeTps! 3BaKyallMOHHBIX BBIXOAOB, IIPHHATHEIX B pac-
4eTe, IPUBEaeHEI B Ta0JI. 26.
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Tabnuwua 26

Ne 374

/I Tun Bexona pacnog(cm(enun LUI:IEH;?H:I’XSM
3-it aTax roctuHuLE (610K Ne 3)

Bl B JIeCTHHYHYIO KIETKY 0,9

B2 B 1eCTHHYHYIO KIETKY 0,9

[IlupyHa JIECTHHYHOTO Maplla BCeX 3BaKyallMOHHBIX Jie-
CTHUYHBIX KJIETOK npuHuUManach 1,20 M.

IIupuHa BXOma B 3BaKyallMOHHbIE JIECTHUYHBIC KIETKH
npuHuMasiace 0,9 M.

[1lupuHa BeIX0OIa U3 3BAKYAIIMOHHBIX JIECCTHMYHBIX KJIETOK
npuHuManacek 1,20 m.

Pacuemnoe konuvecmso nioodeii. KosimdaecTo jmoieit npu-
HUMAJIOCh M3 pacyeTa KOJIMYeCTBa U BMECTHMOCTH TOCTHHHY-
HBIX HOMepoB U B O10ke Ne 3 cocraBuio 86 ue:1. B paccmarpn-
BaeMOM 4acTH 3IaHUA KOJIMYECTBO JIIoeH cocTaBmwio 18 geir.

Honoanumenvnvie ycnoseus. B paccMaTpuBaeMoM OJ0ke
npebsiBane MI'H He mpenycMoTpeHo.

Hanpaeaenue osuocenus nooeii. Ilpu pacdyere BpeMeHM
IBIWXEHHUS STI0IEH M3 pacCMaTpHBAE€MBIX NOMEIIECHHH B OIHCa-
HUM 3BaKyallHOHHOM CXeMbl 3afaBajioch Hamboliee NpeaArnoyuTH-
TeJbHOE (Hauboliee BEPOIATHOE) HAIIPaBICHHE ABIKEHHA JIIOIEH
K 3BaKyallMOHHBIM BbIXoIaM. [Ipejmonaranoch, 9To IpH 3Ba-
KyalHH U3 NOMEIIEHHS STIOH JIBHKYTCS B CTOPOHY OJMpKadIInX
K HHM BBIXOOB, 32 HCKJIIOYEHHEM CiIydasi, Korja O:Tvbxaimmii
BBIXOJ OJIOKHPOBaH.

Ocobennocmu npoyecca 36axyayuu. IIpn ABMXXEHHH JIIO-
Jeil BOJMIM3M BHIXOOB IIPOAOIDKUTENIBbHEIE (Oonee 6 MHUH) CKOII-
JIeHHs MoJel BBICOKOH ILIOTHOCTH He 06pa3yroTcs.
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[BM>KeHne Mo NeCTHUYHbIM KneTKam. Bo Bpemsa aBuxe-
HUA NtoAei No NECTHUYHBLIM KNeTKaM NpoaomKuTeNbHble (6onee
6 MWUH) CKOMNNeHWA NoAel BbICOKOW NIOTHOCTU He 06pasyroTCs.

Bpemsa 3Bakyalmu BCeX NOAEN Hapy>Ky cocTaBnseT 73 c.

Bpems aBakyauuu ntogeli B Bbixog B1 coctaBnset 12 c.

Bpems aBakyauun nofeii B Bbixog B2 coctaBnset 14 c.

XapakTepucTUKM Mnpouecca 3Bakyauuu npeacTas/eHbl
Ha puc. 170-178.

40 45 50
Bpems, ¢

Puc. 170. JuHamunka aakyauuu nogeit (BapuaHT I):
— -B BbIXog B2; — —B BbIXog B3
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KOnMuecTBo aBaKyVpYHOLLIMXCS], Hen.

25 30
Bpewms, ¢

c. 171. AnHamuKa 3BaKyauum niogeii (BapmaHT 2):

—- BBbIx0og B1;— ~ B BbIX0og B3; — - B Bbixoa B4
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[0} 5 10 15 20 25 30 35 40 45 50
Bpewms, ¢

Puc. 172. iInHamnKa aBakyauum nogei ¢ sTa>ka (BapmaHT 3)
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n 15
Bpewms, ¢

Puc. 173. luHaMuKa 3Bakyauuu niogeit (BapuaHT 4):
— —B8 BbIX0og4 B1; — —B BbIXO4 B2

60 70 80
Bpewms, ¢

Pvc. 174. mHamuka asakyauum Ntogei 13 3gaHus Hapy>ky (sapuaHT 4)
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a3

o] 5 10 15 20 25 30 35 40 45 50
Bpewms, ¢

Puc. 175. TINOTHOCTb NOACKOr0 NMOTOKA Ha NyTAX 3Bakyauuu (sapmaHT 1)

— - nepeq Bbixofom B3; — - nepepn Bbixogom B2
(0] 5 10 15 20 25 30
Bpewms, ¢

Puc. 176. MN0OTHOCTb NHOACKOT0 NOTOKA Ha Ny TAX 3BaKyauun (BapumaHT 2)
— - nepeg BbixogoM B1;— - nepepq Bbixogom B3; — - nepeg, Bbixogom B4
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0 5 10 15 20 25 30 35 40 45 50 55 60
Bpems, ¢

Pwuc. 177. MNOTHOCTb NIOACKOr0 NOTOKA Ha NyTAX aBakyauun (sapnaHT 3):

— - Mepep BbIXxofom Bl; — - nepef Bbixofom B2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bpems, ¢

Puc. 178. TINOTHOCTb NOACKOT0 NOTOKA HA NYTAX 3BaKyauun (BapnanHT 4):

— - nepeg Bbixogom Bl; — - nepef Bbixogom B2
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AHaH3 pe3yIbTaTOB PAaCUETOR IIOKA3bIBAET, YTO Ha MyTAX
3BaKyallMH HE BO3HHKAIOT IPOIOKUTENbHBIE CKOIUIeHHs (0o-
niee 6 MHH) JIOIEH ¢ KPUTHIECKUMH TUIOTHOCTSAMH JIFOACKHX I10-
TOKOB, W 3BaKyalMs JIIOJEH OCYILECTBIAETCS 10 MOMEHTa 0s10-
KHPOBAaHMA 3BaKyallMOHHBIX BBIXOJOB ONACHHIMH (DaKTOpaMu
noxapa. BpeMms sBakyaumm e W3 3maHHs ONpedensercs
B OCHOBHOM IIPOIIyCKHOM CHOCOOHOCTBIO NyTeH 3BaKyalnw,
B YACTHOCTH [IMPHUHOM BBIXOJIOB B JIECTHHYHBIE KJIETKH M IIH-
PHHOM MapLieH JIECTHUYHBIX KIETOK.

3.2.8.3. Oyenra nocaedcmeuii 8030elicmeuss ONACHbIX
ghaxmopog noxcapa na aioodeti 0151 pasIuHbIX CyeHapues
€20 pazeumus

BeposTHOCTE 3BakyalMu JIFOfell U3 3JaHHs NPH IoXape
P, paccuntsiBaioT 1o ¢popmyne (3) Meroguku. B ta6:1. 27 npu-
BEIICHBl 3HAYCHHs I1apaMETPOB, HEOOXOMUMBIX A pacyera P,
IUB pa3;IMdHBIX YacTed 3maHus. Bo 2-M ctondie Tabn. 27 npu-
BEIEHO BpeMs OIO0KMPOBaHUsI COOTBETCTBYIOIIETO BHIXOHA MM
MOMEIIEHHUS B ClIydae 1oxapa fs,; (COrslacHo MeToauKe, KpUTH-
94ecKoe BpeMs [0 KaXIOMy M3 ONAacHBIX (haKTOpOB HOXapa OI-
penensercs Kak BpeMs JOCTH)KEHHSA 3TUM (akTOpOM MpeaeIbHO
JIOMYCTHUMOTO 3HaYE€HHs Ha ITyTAX 3BaKyalMH), B 3-M cTonbue —
Heo0XouMoe BpeMs dBakyalluu Jroaeit 0,87,, B 4-M cTonbIE —
pacueTHOe BpeMs 3BaKyalllH IO U3 COOTBETCTBYIOLIEH 30HBI
t,. B 5-M cro:16ue npuBeneHo BpeMs Hauajla 3BaKyallHH fy,, OIl-
penesneHHoe B COOTBETCTBHM ¢ 1. 1 mpui. Ne 5 x Metomuke.
B 6-M cTonbue mpuBeeHO MaKCHMAJIBHOE BpPEeMs CYIIECTBOBa-
HUA CKOIUIEHUH ;Ir0JieH Ha pa3IHYHBIX 3BaKyallUOHHBIX y9acT-
Kax Iy, ONpene;leHHOe Ha ocHoBe 1. 3.2.8. u pumc. 170-178.
B 7-M cronfue mpHBeeHO PacCUNTAHHOE 3HAYEHHE BEPOSTHO-
CTH 3BaKyallMH JII0JeH U3 31aHUA Ps.
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Tabmuua 27
OnpejejieHHe BePOSTHOCTH IBAKYAIMH 1I0ed M3 31aHHsA

TlyTH 9BaKyanHu lon, C 0,8¢5,, ¢ tp, € Ly, € texs © P,

1 2 3 4 5 6 7
Bapuanr 1 110 88 45 24 <360 | 0,999
BapuaHT 2 100 80 25 22 <360 | 0,999
BapuaHt 3 160 128 43 120 | <360 0
Bapuanr 4 170 136 14 120 | <360 | 0,999

3.2.8.4. Onpeoenenue seauurbl UHOUBUOYAIbHOZO
nOXCapHO20 pucka

B COOTBETCTBHH C PacUETHBIMH 3aBHCHMOCTIMH, IIPUBE-
JEHHBIMH B pas3fiele, a TaKkKe YUYUThIBas IIOMy4EHHbIE
B 1. 3.2.8.3 3HaueHUS BEPOATHOCTH 3IBAaKyalHHu P,, paccduTaeM
3HAYCHUS WHIAMBUIYAJIHHOIO IIOKAPHOTO PHCKA LI KaXKIOro
PacUETHOrO CLEHapusl.

Cuenapuii Ne 1

IToxxap BO3HMKAET B NOMEIIEHUH IIOA3EMHOM aBTOCTOSIHKH
(noxkapaerf  oTcek Nel), pacloloOX€HHOM Ha BTOpPOM
TIOA3EMHOM YPOBHE.

PacueTHas BelMuUMHA WHAMBHAYATBHOTO IIO)KAPHOrO pHCKa
Os1 U1 1-TO CHIEHapHs 110XKapa pacCUUTBIBacTCs 1o ¢opmyite (2).

YacToTa BOZHHKHOBEHHS IOXKapa B 34aHAU (O ompene-
JAeTCA Ha OCHOBAHWM CTATUCTHYECKMX JaHHBIX mO mpui. Ne |
K MeTozuxe [1] # st aBTocTOSIHKM cocTasiser 4 - 1072,

KoaddunueHnTt, yaInThIBaroInii COOTBETCTBUE YCTAHOBOK
aBTOMaTHYECKOTO II0)KapOTYIIeHHS TpeOOBaHUAM HOPMATHB-
HBIX JIOKYMEHTOB IO IIO>KapHOH Oe3onacHocTH, Ky = 0,9.

BeposTHOCTh NpHUCYTCTBHS JHOJEH B 3aHHH OIPEAEIIAET-
Csl Ha OCHOBE BPEMEHH HaXOXJESHHS JIFOfleH B 3MaHHH B TCUCHHE
CyTOK ¥ cocTaBiseT 12 u. CirenoBatenbHo, Py, = 0,5.
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3HaueHHe BEpOSTHOCTH 3BaKyaluH ;ofed P, = 0,999
(tabm. 27).

Koadduunenrt, yduThIBalOmMMHA COOTBETCTBAE CHCTEMBI
NPOTHBONOXKAPHOM 3auIMTH! Kj;4;, HanpaBlIeHHON Ha obecnede-
HHe Ge30I1acHOM 3BaKyalldH JIOAei IpH 1oxape, TpeOOBaHHAM
HOPMAaTHBHBIX IOKYMEHTOB IO [I0XapHOH 6€30macHOCTH, ompe-
naeiasercs o popmyste (4). Ipu atoM Koew = 0,8; Kcoys = 0,8;
Kz = 0,8. CnenoatensHo, Ky = 0,8704.

[Moncrasnas moiyveHHble 3HauyeHHs B opmyny (2), mo-
stydaem Qg = 0,259 - 107,

Cuenapuii Ne 2

IMoxap BO3HMKAET B MOMEIIECHHH IOA3EMHOMN aBTOCTOSHKH
(noxapublii  oTcek Ne 1), pacnos0o)XEHHOM Ha TNIEPBOM
MOJ3EMHOM YPOBHE.

PacyeTHas BeqMYMHA MHAWBHAYAIBHOIO MOXKAPHOTO pHC-
Ka Oy JUIA 2-TO CLIEHapHs MO)kKapa PacCYMTHIBACTCA 110 (GopMy-
ne (2).

YacToTa BOHMKHOBEHHS IIoKapa B 31aHHH (ny ONpeaes-
€ICs Ha OCHOBaHMM CTaTHCTHYECKHMX NAHHBIX 1o npwi Ne 1
K Meroxuke [1] 1 U1 aBTOCTOSHKH COCTABIIsieT 4 - 107

Koadduurent, yIuThIBaIOIUI COOTBETCTBUE YyCTaHOBOK
aBTOMATHYECKOT0 TOXAapOTylIeHUs] TPeOOBaHHAM HOPMATUB-
HBIX JOKYMEHTOB IO MoXkapHo# 6e3omacHoCTH, Ky = 0,9.

BeposiTHOCTh IPUCYTCTBHS JIIOJEH B 3/1aHUH OIIpEAE;IAET-
csl Ha OCHOBE BPEMEHH HaXOXXIEHH JIIOJEH B 3aHHH B TeUEHHE
cyToK M coctapiser 12 4. CiienoBaTensHo, Prp, = 0,5.

3HaueHue BEPOATHOCTH 3Bakyauuu Jogae# P, = 0,999
(tabmn. 27).

Koadduuuenrt, yuuTBIBaloIMHA COOTBETCTBHE CHCTEMBI
TIPOTHBONOXKAPHOH 3amuUTHl K4, HalpaBlieHHOH Ha obecrede-
HHe Oe30MacHOH 3BaKyallMH JIIOAEH IIpH IoXape, TpeOOBaHUIM
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HOPMAaTHUBHbBIX JOKYMEHTOB [0 NOXXapHO# 6€30I1aCHOCTH, OIIpe-
aensiercs 1o dopmyite (4). Ipu stoM Kosw = 0,8; Kcoys = 0,8;
Knpz = 0,8. CnenoBare:npHo, Ki .y = 0,8704.

IMoacrasisas nonydeHHble 3HaueHds B (opMyay (2), mo-
nyqaem Qs = 0,259 - 10°°.

Cuenapnii Ne 3

[Toxxap BO3HHKAacT B IIOMEMIEHWH, PAaclOJIOKEHHOM Ha
BTOPOM 3Taxke Oiroka Ne 2,

Pacuernas Be:THYMHA WHIMBUIAYATLHOTO TTOXKAPHOTO PHCKA
Qg3 W1 3-TO CLICHAPUS MOXKapa PacCYUTHIBaETCA 1o popmylie (2).

YacToTa BOSHUKHOBEHHS 1I0Kapa B 31aHUN O3 onpeaens-
€TCs Ha OCHOBAaHHM CTaTHCTUYECKMX JaHHBIX 110 Ipui. Ne 1
K Mertoauke [1] u 18 rocTaHUIE cocTaBnset 2,81 - 1072

KoadduuueHt, yIHTHIBAIOIIHE COOTBETCTBUE YCTAHOBOK
aBTOMAaTHYECKOIrO IOXKapOTyHIEHHss TpeOOBaHHUAM HOPMAaTHB-
HBIX JOKyMEHTOB 110 NOKapHO# Ge3omacHocTH, Ky = 0,9.

BeposTHOCTE IpHCYTCTBHSA JO/EH B 3/JaHNM OIpeNeIsieT-
Cs1 Ha OCHOBE BPEMCHM HaXOJXICHHA TIOJEH B 3/JaHUH B TeUCHHE
CYTOK U cocTabisieT 24 4. Cie1oBarTe;1pHO, Pyps = 1.

3HaueHHE BEPOATHOCTH OJBaKyaiuu moaed P,y = 0
(tabu. 27).

Koagduiment, yunTeiBalomuii COOTBETCTBHE CHCTEMBI
NPOTHBOIIOKAPHOW 3aImuThl Kj 3, HalpaBiIeHHO#H Ha obecrede-
HHe 0e30MacHOH 3BaKyaluu JHONEH IIpH Noxape, TpeOOBaHMAM
HOPMAaTUBHBIX JOKYMEHTOB IO NOXapHO! 0e30macHOCTH, ompe-
nensercs no Gopmyiie (4). Ilpu atoMm Kosy = 0,8; Kcoyns = 0,8;
Knz = 0,8. CnenoBaTensHo, Kyq3 = 0,8704.

[NoacTaBista nonydeHHble 3HAUeHUs B dopMyny (2), mo-
nydaem Oy = 0,364 - 107,
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Cuenapnit Ne 4

ITosxap BO3HMKAaeT B IIOMENIEHWH, PAaclO;I0KEHHOM Ha
TpeTheM 3Taxe Ooka Ne 3.

PacueTHas BeNMYMHA WHAMBHUAYAIBHOTO IOXApHOTO
pucka (Jy4 s 4-ro clieHapHs MOXapa PacCUYUTHIBAETCH IO
dhopmye (2).

YacToTa BOSHHKHOBEHHUS HOXapa B 3MaHUK Jng ONIpEEIs-
€TCS Ha OCHOBAaHHMH CTAaTHCTHYECKMX IAHHBIX 1O Ipmi. Ne 1
k Metozmke [1] u 11 rocTHHmMub! cocTapaser 2,81 - 1072,

Koabduuuent, yanuThBaroinmii COOTBETCTBUE YCTAHOBOK
aBTOMATHYECKOI0 MOXApOTYIIeHUS TpeOOBaHMSIM HOPMATHB-
HBIX JOKYMEHTOB II0 TI0XapHO# Ge30nacHOCTH, Kans = 0,9.

BepodTHOCTH MPHCYTCTBHA JIOAEH B 3JJaHHM OIpeieNsieT-
csl Ha OCHOBE BPEMEHH HaXOXXICHUA JIOJEH B 3TaHUH B TeUCHHE
CYTOK H cocTaBiseT 24 u. CrenoBaTe;1bHO, Prps = 1.

3HadeHUe BEpOSTHOCTH 3BaKyauuu Jiopei P,y = 0,999
(tabn. 27).

KosdounneHt, yduThIBaromuii COOTBETCTBHE CHCTEMEI
IPOTUBOIIOXKAPHOH 3amMTH! Kj; 4, HallpaBJIeHHOH Ha obecrieve-
HHe 0e30IacHOH 3BaKyalMH JIIOJEH NpH Ioxkape, TpeOOBaHHUAM
HOPMAaTHUBHBIX JOKYMEHTOB 110 IIOXXKapHOH 0e30nacHOCTH, ompe-
nenserca no opmyse (4). IIpu atoM Kosu = 0,8; Kcoys = 0,8;
Kz = 0,8. CnexoBarensHo, Ky .4 = 0,8704.

HMoncrap:sas nonydeHHsle 3HaYeHHus B ¢opmyiy (2), mo-
syqaeM Qg = 0,364 - 1075,

PacueTHas Be:IM4MHA NOXXAPHOTO PHCKa B 3[aHHH, COOPY-
JKEHHH MM CTPOSHHH OIIpele/sieTcsl Kak MaKCHMAJIbHOE 3Hade-
HHE I0)KapHOTO PHCKa U3 PACCMOTPEHHBIX CLICHAPHEB MOXKapa:

Qs =max{Qsl,..-> Quss---» Qun}-
Takum obpazom, Qp = Oss = 0,364 - 10°> 0," = 10 ® u co-
oTtHomuleuue (1) He BHIIIOIHAETCA.
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PacueTHOe 3HaYeHHWE MHAUBHAYAIBHOrO IOXXApPHOTO pHC-
Ka [PCBHIMIAET HOPMATHBHOE, CJIEJOBATENHHO, OXKAPHBIH PHCK
[PEBBINIAET OIyCTUMOE 3HadeHue (0e30MacHOCTH Jitojeit
He obecrieunuBaeTcs).

3.2.9. Pazpabomka 00no1HumMebHbIX NPOMUBONONCAPHBIX
Meponpusamuit

B pesynbrare pacdera no)xapHoOro pucka ObUIO YCTaHOB-
JIEHO, YTO JUI pacyeTHOro cueHapus Ne 3 3HaueHHe MOXKapHOTO
pHCcKa TIpEeBHINIaeT XOMyCTUMOE 3HaYCHHE, ycTaHoBIeHHoe De-
JlepasIbHBIM 3aK0HOM OT 22 uroins 2008 r. Ne 123-®3 «Texnnue-
CKHH peTnaMeHT 0 TpeOOBaHHAX TOXKAPHOH 6€30MacHOCTH.

Ha ocHoBanmu BeIIeyka3aHHOTO, coryacHo 1. 21 Mero-
Aukn [1] HeoOX0aUMO IMPexyCMOTPETh JOIONHHUTENBHBIE IPO-
TUBOINOXKapHBIE MEPOIIPHATHSA, HaNpaBlIeHHbIE HAa OOecIeYeHHe
0e30IMacHOM 3BaKyaI[|y JIIOCH 1pH moxape.

B pesyinbpTaTe aHamm3a MoNy4eHHBIX pE3yJbTAaTOB pac-
YETHOrO CIIEHapHs B Ka4ecTBE AOMOJHHUTEILHBEIX MEPOIIPHS-
THAH MPeIOKEHO:

1. 31anne 00OpyHOBaTH CHUCTEMOH OIIOBEIIECHHS H
ynpaBieHUs 3Bakyaumed Jnoged nmnpu mnoxkape (COYD),
peaTu3yIoneH Mo3TalTHyI0 S9BAKYAIHIO STFOIEH.

2. UcximtounTs pa3MelieHHe Iopiodyeld Harpy3Kd B IOMe-
IIEHUH, pacIIOIOKEHHOM Ha BTOPOM 3Taxe B ocsx A/T-A/J1/3-4.

3. B roctunugHbIX HOMepax Ne 202/2, 201/2 He npemy-
CMaTpUBaTh pa3MelleHue onaeH, oTHocsamuxcs K MI'H.

4. He npeaycmarpuBate pasmemenne MI'H rpynmer Mo-
ounsHOCTH M2 B HOMepe Ne 208/2.

5. IlpenycMoTpeTs B KOpPHMAOpPE BTOPOrO 3Taxka 3JaHHsA
CHCTEMY YAaICHHs NPOAYKTOB TOPEHUA IPU IMOXKApE C Pacxo-
JoM He Menee 15 Tsic. M/4.
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3.2.9.1. Pesyrabmamul pacuema epemery 610KUpO8anHus nymeu
I8aKyayu ONACHLIMYU PAKMOPAMU NOHCAPA C YHEMOM
peanuzayy OONOIHUMETLHBIX RPOMUBONONHCAPHBIX
Meponpuamuil

Cuenapuii S (c y4eToM peasIn3allM{ YKa3aHHBIX JOMO-
HHMTEJIBHBIX IIPOTHBOIIOXKAPHEIX MEPOIIPHATHIT)

Ouar nokapa HaXOAUTCA B TIOMEIIECHHH, PACIIOIIOKEHHOM
Ha BTOPOM 3TaXke, Ha YpOBHE MoJa.

IIpu nposedenuu pacvemos no pacnpocmpanenuo onacHeIx
gaxmopos nodxcapa yuumsiarace paboma cucmemvl yoareHus
ObiMa npu nocape.

JluHaMMKy JaHHOTO BapMaHTa Pa3BUTHA IOXKapa MOXXHO
NPOMJLTIOCTPHPOBATE CIIEAYIOMIMMH OCHOBHBIMA MOMEHTaMH:

30 ¢ — MpOIyKTHI TOPEHHUS TOCTHIralOT IOTOJIKA TTOMeEIlle-
HHs odYara 1oxapa ¥ paclpOCTPaHSIOTCS MOA HUM B paguaib-
HOM HaIlpaB/ICHHUH;

60 ¢ — Ha Gonpoieil YacTW IUIOINAAM IOMEINEHHS OYara
noxXkapa IbIM OIyCKaeTcs Huxke OTM. 1,7 M oT ypoBHS moya
(puc. 179);

100 ¢ — Ha oTAENBbHBIX YYacTKaX IUIOMIAIN KOPHIOPA JbIM
oltyckaeTcs Hke oT™M. 1,7 M oT ypoBHs nona (puc. 180);

170 ¢ - 6:10KUpyeTcs HO IPU3HAKY NOTEPH BUINMOCTH
9BaKyallMOHHBI BEIXOX B2, a Taoke BXox B 30HY Ge30macHOCTH
MTI'H BB (puc. 181);

180 ¢ — Gnokupyercst 1O NpH3HAKy [IOTEPU BHIUMOCTH
3BaKyalnoHHbIi BeIxox Bl (puc. 182). Bioxupylores no npu-
3HaKy TOBBIIIEHHS TEMIIEPATYPhl 3BaKyallMOHHBIE BBIX0Ib! B1 1
B2, a takxke BXoa B 30HY OesomacHocty MI'H BB (puc. 183).
BroxupoBaHue 3BaKyallMOHHBIX BbIXxofoB Bl m B2, a Tamke
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BXOfa B 30HY 6e3onacHoctu MIH BB no npusHaky npe.bille-
HUA KOoHUeHTpauum CO n CO:2 He npoucxoamT (puc. 184, 185).
Bnokupyrotcs no npusHaky NMOHWXeHWUs KoHueHTpauun Oz 3Ba-
KyalnoHHble Bbixoabl Bl 1 B2, a Takke BX0f B 30HY 6e3onac-
HocTn MI'H BB (puc. 186).
M3pe3ynbTaToB pacyeTa cnegyeT, YTO Haubonee onac-

HbIM (DaKTOpPOM Mo>Kapa W3 BCEX PaCCMOTPEHHbIX ABAAETCS
noTeps BUAUMOCTN.

bonee noapo6Has MHGopMaLUs 0 BpeMeHN 6110KMpOBaHNA
OTAe/bHbIX 3BaKyalMOHHbIX BbIXOJ0B MpefcTaBneHa B Tabsn. 28.

Tabnmua 28
Bpems 6nokmpoBaHusa /610 M nyTeid 3Bakyauumn
Ocu Bpemsi 6510K1poBaHus, ¢
Neo pacno- MoTeps
BbIX0da  JlOXe- Co02 Co HC1 T 02 BUAVMO-
HUA CTn
B1 > 180 > 180 - 180 180 180
B2 > 180 > 180 - 180 180 170
BB >180 > 180 - 180 180 170
Puc. 179.0nTwnyeckas NIOTHOCTH AbiMa (Hn/M) B ropu3oHTanbHOM
ceyeHuu Ha BbicoTe 1,7 MOTYPOBHSA M0f1a 8 MOMEHT BpemeH
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Puc. 180. OnTunyeckas N10OTHOCTb AbiMa (HN/mM) B ropu3oHTanbHOM
CEYEeHMM Ha BbicOTE 1,7 M OT YPOBHA nona BMOMeEHT BpemMeHn 100 ¢

Puc. 181. OnTun4yeckas NNOTHOCTb gbiMa (Hn/m) B ropusoHTansHOM
CEYEHMMN Ha BbicOTE 1,7 M OT YPOBHA Nofa BMOMEHT BpemMeHn 170 ¢
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Puc. 182. OnTuyeckas NIOTHOCTb AbiMa (Hn/M) B ropu3oHTanbHOM
CeYeHW Ha BbicOTe 1,7 M OT ypOBHA Mofa B MOMEHT BpemeHu 180 ¢

Puc. 183. Monsa TemnepaTypbl (K) B ropu3oHTaNbHOM CeYeHNU
Ha BbicOTe 1,7 M OT YpOBHA nosna B MOMEHT Bpemenun 180 ¢
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Puc. 184. KoHueHTpauns CO (Kr/m3 B ropM3oHTalbHOM CeYeHUn
Ha BbiCOTe 1,7M OT ypOBHA nona B MOMEHT BpemMeHn 180 ¢

011
- 0.09
0.07
0.05

ooz

Puc. 185. KoHueHTpauna C02 (kr/Mm3 B ropu3oHTaibHOM CEYEHUN
Ha BbicOTe 1,7M OT ypOBHA nona B MOMEHT BpeMeHn 180 c
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023

Puc. 186.KoHueHTpauua O? (kr/M3 B ropu3oHTanbHOM CeYeHun
Ha BbicOTe 1,7 M OT ypOBHA nona B MOMeHT BpeMeHu 180 ¢

3.2.9.2. PacuyeT BpeMeHM 3BaKyauum nofei ans cueHapmes Ne 5
1 6 Npy BbINONHEHUN LONONHATENIbHLIX MEPONPUAT U
BapraHT 5. 3BakyaLms co 2 sTaxka
OnucaHve 3BakyauyoHHOro cleHapus. B gaHHOM pacuet-

HOM CLeHapuM paccmaTpumBacsa NPOLECC 3BaKyalun Nnofei co

2-ro ataxka 610Ka No 2 roCcTMHMUbI. PacueT gaHHOro BapuaHTa

NpoBOAM/CA B COOTBETCTBUM C MATbIM CLEHapWeEM pas3BUTUA

noxxapa. OnacHble (HaKTopbl MoXKapa pacrnpocTpaHATCA B Mo-

MELLEHMN ovara noxapa, fasiee Ha4YMHaeTCsa pacrnpocTpaHeHue

onacHbIX (haKTOpOB MoXkapa B Kopugope ¢ nocnegyrowmm 610-

KMpPOBaHUEM 3BaKyaLVOHHbIX BbIXOL0B.

MapameTpbl 3BaKyaLMOHHbIX My Tel 1 BbIXOA0B. 14 3Ba-
Kyauuu 13 paccMaTpMBaeMOin 4yacTu 3[aHUs NpefyCMOTPEHO
TpW 3BaKyaLMOHHbIX BbIXOAA.

MapamMeTpbl 3BaKyaUMOHHBIX BbIXOLOB, NPUHATbIE B pac-
yeTe, NpMBeLeHbI B Tabn. 29.
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Tabauna 29

Ne /i Trm Bxoxa Ocn [lIupHHa BEIXOXA
PacoOI0KEHHA HE MEHEEC, M
2-1 312K roctuHULsl (610K Ne 2)
B1 B JECTHUYHYIO KJIETKY 0,9
B2 B xopuzop 0,9
Bb B 30Hy 6e30macHOCTH 1,0

IvpuHa TECTHMYHOIO MapIlla BCEX 3BAKyaHHOHHBIX Jie-
CTHMYHBIX KJIETOK IIpuHuUManack 1,20 m.

Ilmpuna BXo#a B 3BaKyallMOHHBIE JICCTHMYHBIE KJICTKU
npuHuManacs 0,9 M.

IlluprHa BBIXOAA U3 3BaKyallHOHHBIX JECTHHYHBIX KJIETOK
npuHEMaiack 1,20 M.

Pacuemnoe xonuyecmso mooeti. KonnyectBo Joeit npu-
HUMAJOCh U3 pacyera KOJIMYeCTBA M BMECTHMOCTH I'OCTHHMY-
HBIX HOMEPOB M B PacCMaTPHBA€MOH YacCTH 3JaHHUS COCTABHIO
8 yen. KpoMe Toro, coriiaCHo NpoeKTy, B pacCMaTpHBaeMO#H
YacTH 3[aHUS BO3MOXXKHO IpeObIBaHHE 2 dell., OTHOCAIHUXCH
K MasloMoOMNIBHBIM Tpyminam Hacenenus (MI'H) rpynmsr Mo-
6unsHOCTH M4,

Hononnumenvhuie ycrosus. PaccTosiHHE OT HOMEPOB, TIpe-
JYCMOTpEHHBIX U1 paccMaTpuBaeMod rpymmsl MIH, a0 sBa-
KyallMOHHBIX BBIXOJOB, mpHcrocobneHHsIX amad MIH rpynmb
MOOWIBHOCTH M4 (mmMpHHa ABEpHOro IpoemMa, MaHAyc U T. X.),
He TIpeBbIIaeT 15 M.

Hanpaenenue Osuocenus mooei. Ilpn pacuere BpeMeHH
IBYKEHUS JIIOJEH U3 pacCMaTpHBaeMBIX IOMEIIEHUH B ONKMCa-
HHUM 3BaKyallMOHHOM CXeMBI 33/1aBaliock Haubosee NpexnodTH-
TeapHOe (HanboJiee BEPOSATHOE) HAIpaBJIeHUE /IBIKEHUS J0AeH
K 3BaKyallMOHHBIM BbIXojgaM. [Ipemmonaranock, 4ro mpH 3Ba-
Kyalluy U3 OMENIEHUs JIFOH JBIXKYTCA B CTOPOHY OJrpKadInmx
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K HMM BbIXO[OB, 3a WUCK/IOYEHWEM Ccnydasd, Korga 6avkaiLinii
BbIX0[ 6/10KMPOBaH.

OcobeHHOCTY npoLecca 3Bakyauun. Mpu ABUXEHUUN ft0-
feil B6M3N BbIXOAOB NPOAOMKUTENbHbIE (6onee 6 MUH) cKon-
NeHusa N e BbICOKON NNOTHOCTU He 06pa3ytoTcs.

[BV>KeHVEe NO NeCTHUYHBIM KneTkam. Bo Bpemsi aBuxe-
HUA NO4eid NO NIECTHUYHBLIM KNeTKaM Npofo/KuTeNbHble (6onee
6 MVH) CKOMMIEHNA MOl BbICOKOW NIOTHOCTU He obpa3sytoTcs.

Bpems 3Bakyauun ntogei B Bbixog B1 coctaBnset 13 c.

XapaKTepucTUKM Mpouecca 3Bakyauuum MpefcTaB/eHsbl
Ha pwuc. 187 n 188.

0 ———— -

9

? g

0o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
pems, ¢

Puc. 187. AuHamunka 3Bakyauum niogeii (BapuaHT 5):
— -B BbIxog B1
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o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Bpems

Puc. 188. MnoTHOCTb NOACKOr0 MOTOKa Ha Ny TAX 3Bakyauun (BapuaHT 5):
— - nepeq Bbixogom Bl

AHanu3 pesynbTaToB pacyeTOB MOKa3blBaeT, UTO Ha MyTsX
3BaKyauun He BO3HMKAIOT MPOAO/MKUTENbHbIE CKOMneHus (60-
nee 6 MUH) NOAeNA ¢ KPUTUYECKMMU MAOTHOCTAMU MIOACKUX MO-
TOKOB, W 3BaKyauus M0Aei ocyllecTBnseTca 40 MOMeHTa 6510-
KMpOBaHUA 3BaKyaLUMOHHLIX BLIXOAOB OMacHbIMK (hakTopamu
noxapa. Bpemsa 3sBakyauun nogeii n3 3aaHus onpepensetcs
B OCHOBHOM MNPOMYCKHOM CMOCOGHOCTBbIO MyTein 3BaKyauuu,
B YaCTHOCTU, LUVPWHOW BbIXOJOB B NIECTHWYHbIE KNETKU U LWK-
PVHO MapLueii NeCTHUYHbIX KNETOK.

3.2.9.3. OnpefeneHve BepoSTHOCTM 3BaKyaLuu Nogei
13 3qaHns npu no>kape Pa

BeposTHOCTL 3BaKyauuu ngei U3 3maHus Npu noxa-
pe P3 paccuutbiBatoT no qopmyne (4). B 1abn. 30 npusegeHbl
3HayeHMs MapameTpoB, HEOOXOAMMbIX ANs pacuyeTa Pagnsa pas-
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JIMYHBIX 4YacTed 3maHus. Bo 2-m cronbue Tabmumbl NpHBEAECHO
BpeMsl OJIOKMPOBAHHS COOTBETCTBYIOMIErO BBIXOAA WIH IIOMe-
LICHHMA B CIIydae I0xKapa fg; (coryiacHo MeToarke, KpUTHUECKOe
BpeMsI 110 KaKIOMY U3 OIAacHEBIX (aKTOpOB I02kKapa ONpenesser-
Csl KaK BpeMs JOCTIDKEHHS 3TUM (aKTOpOM Ipele;IbHO JOIMyC-
THMOT'O 3Ha4eHHUs Ha MyTIX 3BaKyalHH), B 3-M cTonbie — HeoO-
XOJMMOE BpeMs 3Bakyanuu moaei 0,8t B 4-M cT0:;1011€ — pac-
YETHOE BPEMS 3BaKyalluH JIONEH U3 COOTBETCTBYIOMEH 30HBEI /.
B 5-M cTondue npuBeneHO BpeMs Hadaja 3BaKyallMH ly,, OIpeE-
JeJIEHHOE B cOOTBETCTBHH C 1. 1 mpw1. Ne 5 x Meromuxe [1].
B 6-M cronbue npuBeeHO MaKCHMAJIBHOE BpeMs CYIIECTBOBA-
HUA CKOIUICHHH TIofeH Ha pa3iiM4HBIX 3BAaKYallMOHHBIX y4acT-
KaX I B 7-M crondue npyuBeeHO paccUHTaHHOE 3HAYEHHE Be-
POATHOCTH 3BaKyalyH JI0AeH U3 31anus P,

Ta6auua 30
OnpegeleHHe BePOATHOCTH YIBAKYALHH JIOAEH U3 3aHHS
ITyTH 3BaKyauHu 61, € 0,8¢5,, ¢ fp, C gy, C Loy, © P,
1 2 3 4 5 6 7
BapuasT 5 180 144 13 120 <360 | 0,999

3.2.9.4. Onpeoerenue seauyunvl UHOUBUOYATLHO20 NOHCAPHOZO
PpUCKA € yHemom peanuzayuu OONOTHUMENbHbIX MEPONPUSMUL

B cooTBeTcTBUHM ¢ pAacUETHBHIMU 3aBUCHMOCTSIMHU, IIPHUBE-
JeHHBIMH B 1. 3.2.8.3, a Taroke y4uuThIBas HONYYEHHOE B I
3.2.9.3 3HaucHME BEPOSTHOCTH 3BaKyallMH P,, pacCUNTaeM 3Ha-
YeHMs] MH/IMBH;IyIFHOTO MOXapHOI0 PHCKa JUIA KaXIO0ro pac-
4ETHOTO CLICHAPHS.

Cuenapnii Ne 5

IToxxap BO3HMKAE€T B IOMEINEHHM, PAcIONOXXEHHOM Ha
BTOPOM 3Taxke Onoka Ne 2.

PacueTHasi BeJIMUMHA HH;IMBHIYAIbHOTO MOXKAPHOIO PHCKA
(s I 5-TO CLIeHapHs MOYKapa pacCUMUTBIBAETCA 10 (opMyiie (2).
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YacTtoTa BOSHHKHOBEHHS II0’Kapa B 31aHUU Qs OUpenens-
€TCs Ha OCHOBAHHM CTaTHCTHYECKHX HOaHHBIX o mpuil. Ne 1
K Metoauke [1] u ams roctuHuns! cocrasiset 2,81 - 1072,

Koadduiuent, yauTsIBaOmMiA COOTBETCTBHE YCTaHOBOK
AaBTOMATHYECKOI'0 IOXKAPOTYIIeHHs TpeOOBaHHSIM HOPMATHB-
HBIX TOKYMEHTOB IO I10’KapHO# 6e30macHOCTH, Kays = 0,9.

BeposTHOCTH TIPHCYTCTBHSA JIIOJCH B 3MaHHH OLPENEIAET-
Csl Ha OCHOBE BPEMEHH HaXOXICHHUS JIOei B 3MaHUH B TEUCHHE
CYTOK U cocTaBuser 24 4. CneoBaTensHo, Pyps = 1.

3HadueHHe BEPOATHOCTM 3BaKyaluu Joged P,s = 0,999
(tab6:1. 30).

Kosdduunent, yyurhBalomuii COOTBETCTBHE CHCTEMBI
MPOTHUBOIOXKAPHOH 3amUTHl Kj 4, HAapaBIeHHOH Ha obecriede-
Hue Ge30MacHOi 3BaKyallMy JIIO/IeH NpH moxkape, TpeGoBaHUAM
HOPMAaTHBHBIX JOKYMEHTOB IT0 NOXXapHOH 6€30MacHOCTH, Ompe-
nersiercst 1o popmyie (4). Ilpu atoM Kosy = 0,8; Kcoys = 0,8;
Kz = 0,8. CnenoBares1bHO, Kips = 0,8704.

[loacrasnss nomydeHHble 3Ha4YeHUs B dopmysty (2), mo-
styuaem Qys = 0,364 - 1075,

PacueTHas BeM4MHA M0)XApHOTO PUCKA B 3JaHHH, COOPY-
JKEHUH HWJIH CTPOCHHMH OIpeAessieTcsl Kak MaKCHMAaJIbHOE 3HaYe-
HHE [0KapHOr0 PUCKa M3 PaCCMOTPEHHBIX CLIEHAPHEB IT0XKapa:

Qs = max{Qs1,-.-, Osis---» Qan}-

Takum o6pazom, Oy = Ous = 0,364 - 10°< Oy = 10° u
COOTHOIIEHHUE (2) BBIIOTHACTCS.

PacueTHOEe 3HaYeHHE MHIOMBHIYAJIHHOIO IMOXAPHOTO PHC-
Ka He IPEBHIIaecT HOPMAaTHBHOE, CIIEIOBATEIBHO, NMOXKapHBIi
PHCK He IpeBBIMAaeT AONYCTUMOE 3HaYeHHe (0e30IacHOCTh JIro-
neit obecrnieunBaeTcs).
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BoiBoabl

Ha ocHOBaHHHU NIPOBEICHHBIX PacyeTOB YCTAHOBIEHO, 9TO
TIOKapHBIA PHCK s 00bekTa «31aHHe TOCTUHHUIBD 10 aJpecy
r. Mocksa, yi1. Haropnas, Bi1. 33 He npeBbIIIacT AOIMYCTHMOIO
3Ha4YCHMsA, yCTaHOBICHHOTro QeiepaibHbIM 3aKOHOM OT 22 HIONsS
2008 r. Ne 123-03 «Texuuuecknii periaMeHT O TpeOOBaHHAX
MOKapHOH 6e301MacHOCTHY, IPH YCIIOBHH peau3allii JOMOIHH-
TENBHBIX MEpPONPHATHH, NpHBENEHHHX B I 3.2.9 HacTosmeH
padoTEL

BbIBO;1 clipaBeUTMB A1 MCXOJHBIX HAaHHBIX, HpPEICTaB-
JIEHHBIX B pacdere (00HEMHO-ILTAHMPOBOYHBIE M apXHTEKTYp-
HBIE pellleHHs, KO;THIeCTBO Jirojei u 1. A.). [Ipu n3MeHeHuu uc-
XOJIHBIX JaHHBIX PacdeT II0XKAPHOTO PHUCKa JODKEH OBITH IpO-
B€JIEH TIOBTOPHO.

Hcnonuutens 1

Hcnonaurens 2

Hcnonuurens 3

3.3. Ilpuvep onpeaeeHHsi pacCieTHOI0 BpEMEHH IBaAKyalHH
Joael UIs 34aHuA KJacca PYHKUHOHAIBHOH
noskapHoii onacuoctu ®4.3 ¢ Henoab3oBaHHEM
HMUTAIHOHHO-CTOXACTHYECKOH MOAETH ABHKEHHS
JIIOJACKHX IIOTOKOB

3.3.1. Onucanue mooeau

MHoOXecTBO SIr0AeH, 0;JHOBPEMEHHO HIYIIHUX B OJHOM Ha-
IPaBJICHAH TI0 OOILIMM yJacTKaM IyTH, 00pa3yloT JIOACKOH I10-
TOK. YdacTKkaMH (GOPMHPOBaHUS JIOACKUX TIOTOKOB B IIOMeILIle-
HUAX CJIEAyeT HPHMHHUMATh [IPOXOIbl MEXTYy OOOpYyIOBaHHEM.
Jlns mocienyronmx y4acTKOB 3BaKyallMOHHBIX IyTeH OHY Npen-
CTaBIAIOT COOOM IEpPBHYHBIE HCTOYHHKH JIIOJCKHX IIOTOKOB.
Pacnpenenenne N; denoBeKk Ha ydacTkax (OpMHpOBaHMA,
UMEIOIUX MUPUHY b; ¥ AMUHY /,, IpUHUMAaeTCs PaBHOMEPHBIM.

209



ITosaToMy B HayaIbHBEIA MOMEHT fy Ha KaXXIOM 3JIEMEHTapHOM
yuacTke Al;, 3aHUMaeMOM IOTOKOM, ITTIOTHOCTh IIOTOKa DX,
yelL/M%, onpenessercs 1o hopMyre

D/°=N"/b; Al (18)

[Ipn nanmbHelIIeM ABMXXEHHWH JIIOACKMX NOTOKOB M3 Iep-
BHYHBIX UCTOYHHKOB 110 OOIINM yJacTKaM IyTH IPOUCXOUT HX
cmsiare. OOpasyercs oOIME MOTOK, 9acTH KOTOPOrO0 HUMEIOT
PazIMYHYIO ILIOTHOCTH. IIPOMCXOAMUT BBIpaBHMBaHHE ILIOTHO-
CTeH pa3jMYHBIX YacTeH JIIOACKOTO IO0TOKa — ero nepedopMu-
poBanme. CiienyeT yUuThIBaTh, YTO €0 FOJIOBHAs 4acTh, UMEIO-
mas nepex coboi cBoOOIHBIA MyTh, pacTEKAETCs — IO CTpe-
MATCS UATH CBOOOAHO MpH MIOTHOCTH Dy. 3a MHTEpBa1 BpeMe-
HH At 9acTb IO NepeXoaUT C ITUX FIEMEHTAPHBIX YYacTKOB
Ha TIOCJICAYIONIME M TIPOUCXOAMT U3MEHCHHE COCTOSHHA JIOA-
CKOTO TIOTOKA, €r0 IBIKEHHE.

CKOpOCTh JJBMXKEHHA JIFOACKOTO IMOTOKA IIpH TJIOTHOCTH D;
Ha i-M OTpe3Ke y4acTKa MyTH k-rO BHUIA CIEAyeT CUUTATh CiIy-
YaifHOM BEMMUYHNHON Vpk, UMEIOIIEH YHCIOBBIE XapaKTEPHCTHKY:

MaTeMaTHIeCcKoe OXXHIaHue (CpeaHee 3Ha4eHue):

Vog=Vox (1-ailn D; / Do) m nipu D, > Doy,

Vox=Vox npu D; < Dyy; (19)
CpeaIHee KBaIPaTHYHOE OTKJIIOHEHHE:
o(Vpy) = o(Vox) (1-axln D./Doy), (20)

rae Voix 1 o(Vox) — MaTeMaTHUECKOE OXHAHME CKOPOCTH CBO-
0oaHOro NBMWKeHHA oei B notoke (npu D; < Dyy) n ee cpen-
Hee KBaJPaTMYHOE OTKIOHEHHE, M/MUH; Do — IpeJebHOe 3Ha-
YeHHE IUIOTHOCTH JIFOJICKOTO MOTOKA, 10 JOCTHXXEHHS KOTOPOro
BO3MOXXHO CBOOOIHOE IBWKEHHE TIoAed Mo k-My BHAY NyTH
(IJIOTHOCTH HE BiIMSET Ha CKOPOCTH ABHXKEHUS JIIOAEH); ax — KO-
3¢ GHIMEHT aanTauy ToAeH K U3MEHEHHAM INIOTHOCTH T0TO-
Ka IIpH IBMXXEHHH M0 k-My BUAY NyTH; D; — 3Ha4eHUE IIOTHO-
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CTH JIIOJICKOTO IOTOKA Ha i-M oTpe3ke (A/) y4acTka nyTu mupH-
HOI b, 4en./M’; m — K03 GHULUMEHT BIUSHAA IpoeMa.

3HayeHMs NEPEUYHCIECHHBIX NapaMeTPOB CiIeAyeT HpHHH-
MaTh 1o Tabm. 31.

Tabnuua 31

Btk | e | e | v | % "
Topu3onTanbHbIH 100 5 0,51 | 0,295 1
B 3JaHUH
I'opu3oHTaNBHBIA 100 5 0,70 | 0,407 1
BHE 31aHH
Ipoem* 100 5 0,65 | 0,295 1,25-0,05D

npu D > 5

JlecTHHIIa BHM3 80 5 0,89 | 0,400 1
JlecTHHLIa BBEpX 50 5 0,67 | 0,305 1

* [Ipu D = 9 uen./v* 3uavenns g, = ¥, D, x OTIPEAEIAIOTCA 110 hopMyIte
q,=10 (3,75 + 2,5b,), M/MHuH.

IIpu 11060M BO3MOXKHOM 3HaueHHH V° TI01H B KOIHYeCT-
Be N,, HaXozsImecs B MOMEHT fo Ha i-M 3JIEMEHTAPHOM Y4acT-
K€, IBHIaloTCs 110 HEMY M HaYMHAIOT IEPEXOIUTH Ha CIEyIO-
it ygactok (i + 1) (puc. 189). Ha ygacrok i B cBor0 o4epenp
TIEPEXOUT YacTh T0JIeH ¢ mpeaslaymero (i—1) aneMmenrapHoro
Y4acTKa U U3 UCTOYHHKA .

ITo npomrecTBM BpeMeHHN Af K MOMEHTY ;= fo + Af TOJILKO
qacTe J0AeH N"o,;m C y4JacTKa i ycIeeT IEpEeWTH Ha ydJacTOK
(i +1). K sromy mMomeHTy Bpemenn u3 N° Trozeit, GbBIMX Ha
Y4acTKE / B MOMEHT fg, OCTaHETCA (N,’o - N'O,;i+1) monei. Ux
YHCJIO TIOTIONHSAETCS 33 CUeT JIIOJCH, YCIeBUIMX 3a 3TOT MHTEp-
BaJI BPEMEHH TIEpPeiiTH Ha HETo ¢ NPeIbLIYEro yaacTka — N, ;
U U3 HCTOYHHKA N'Oj_,-. Torpa mIOTHOCTh NMOTOKAa HAa YYacTKe i
B MOMEHT ¢; OyJieT paBHa

D"'=(Ni® = N1+ N1, + N®,) 1 b,AL (21)
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CKOPOCTb [IBVDKEHWS /IHOEN, OKa3aBLLMXCS Ha Y4acTke

B MOMEHT t\,@IPeseiFeTcA rno dopmyrie
Vi‘l= Vok(1- QkIn 4 -VAm). (22)
MomeHT BpenveHn A1

MOMEHT BpemveHn = mt At
D\'= T/ ' M+JY0,i+Aft)bAL: Ift=<p(4)

. fyftecwft<D” ,ecm P; kA6
N (KCecnn Dr>f>, .€cm '[>Pjn
Mk/’.ecrm
NA-NAo+=Aftl-1tf gr/n/):

yA= (v/'.ecnn zft >Dih,
AftM =Aft VY Or/0f: At =cp , M/

Jors ydactva mpy 06pas30BaHNN CKOMVIEHWS Ha YHaCTKe i
Wl f-pftpj' =obl\b,n!Df C1

Puc. 189. i3aMeHeHNa COCTOAHUA NOTOKaA B NOCNe0BaTe/bHbIe
MOMEHT bl BPEMEHMU
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Crnenyer y4uThIBaTh, YTO U3MEHEHHE IUIOTHOCTH IIOTOKA
Ha KaXJIOM YYaCTKE B Pa3;IMYHble MOMEHTHI BPEMEHH OTpa)kaeT
npouecc nepeoOpMHUPOBAHHUS Pa3IMYHBIX YACTell MOTOKA, H KaK
YaCTHBIN Cilydai, IIPOLIECC pacTeKaHHs MOTOKa.

M3MeHeHne MIIOTHOCTH NOTOKA Ha KaXIOM M3 3JIeMEHTap-
HBIX YYaCTKOB B ITOCJIENOBATEIbHbIE MOMEHTEI BDEMEHH 3aBUCUT
OT KOJIMYECTBA JIFOACH, IEPEXOMAIIMX Yepe3 IPaHHUIIBl YUYACTKOB.
B obmem ciydae konmyecTBO MoOAeH, NepexXOAANIMX 332 HHTEp-
BaJl BpeMeHU Af ¢ ydacTKa i Ha MOCIEAYIOIMHA y4acToK i + 1,
COCTaBJISET:

Ny = DObAIV e AL, (23)

1,1+
Cxopocte nepexoaa Vyep 4epe3 IpaHMIbl CMEXHBIX 3JIe-
MEHTAapHBIX YYacTKOB C;I€yeT IpPHHHMAaTh, PYKOBOACTBYSICH
CIeAYIOMHUME (OPMYJIaMH:
Voep= V,-I0 , €CIIH Dfﬂl <D npu max Vp; j D=gmax 24)
op» €CIH thil >D nipu max Vp, D =g,y
Crnenyer y4uTHIBaTh, 4TO B TOT MOMEHT BPEMEHH f,,, KOT1a
ILUIOTHOCTB IIOTOKA HA y4aCTKE [ JOCTHUIJIAa MAKCUMAITBLHOHN BeJIU-
YHMHBI, Ha 3TOT Y4aCTOK HE MOKET IIPUATH HY OJUH YEIOBEK, HU
€ IPEAIEeCTBYIOLIEr0 y4acTKa, H U3 UCTOYHHKA. B pesynbTate
Tiepel YYacTKOM | 3aepKUBaeTcsd COOTBETCTBEHHO AN, | u
AN'",-,, monei. B cnenyromuii MOMEHT BpeMEHH /] YacTh JIIO-
JeH ¢ y4acTKa I MepexoquT Ha y4JacToK i + 1, mIoTHOCTE Jiroa-
CKOTO II0TOKAa Ha HEM YMEHBIIMTCH, M YacTh CKOIMBIIUXCS IIe-
pel ero rpaHuied JroJel CMOXeT NeperTyu Ha Hero. [Jons mx
yJacTHS B TIOIIOJIHEHUHM JIFOABMH Y9acTKa / B MOMEHT fy+] OIIpE-
nesercst popMynoi

213



ot Iyt Inst tnot tn,
AN /AN = DI Y T by / D} %

xy it p (25)

®opmyisl (21)«25) NMONHOCTBIO ONUCHIBAIOT COCTOSIHHE
JIFOACKOTO NOTOKA Ha 3JIEMEHTAPHBIX YYacTKaX W UX MEPEXOIbI
B IIOC/IEI0BATEebHEIE  MOMEHTbI BpeMeHH. COBOKYIHOCTB
3HAYEHMH PacueTHOIO BPEMEHM 3BaKyaluW, ITOJYYEHHBIX [IPH
Pas;IMYHBIX 3Ha4eHUAX Vi, GopMHUpYyeT SMITMPHIECKOE pacipe-
JielIeHH e BEPOATHOCTEH 3HaYEHHUH Xfp,.

3.3.2. Kpamkasa xapakmepucmuka oo6vekma

TpexataxHoe o¥CcHOE 34aHHE HPOEKTHPYEICH C pa3Me-
pamu B maHe 24 x 42 m. Beicota sTaxa — 3,4 M. B 31anun npe-
JIYCMOTpEHbI JeCTHUUHBIE K1eTKkH THna JI1 ¢ mupHHOH Mapma
1,5M (umpHHa BXoJa B JIECTHHYHYIO KJIETKYy H3 KOpHjiopa
1,0 M, BeIxoza Hapyxy — 1,5 m). lllupuna BEIXOHOB K3 moMelIe-
Huif — 0,8 M, muprHa KOpuaopoB — 1,2—1,8 M.

KonnuecTBO .Mofedl B IIOMEIIEHHSX B COOTBETCTBHHM
¢ CI1 1.13130.2009 npuHEMaeTcs U3 pacuera 6 M>/4el., U3 Io-
MeneHus o0eleHHOro 3aja Ha |-M STaxke B COOTBETCTBHH
C TEXHHYECKAM 3aIaHHEeM M3 pacdeTa 3 M7/4el. (C OKpyIJIeHueM
B 6OJIBLIIYIO CTOPOHY 0 LEJIOTO YMCIIa).

I'pynma mMobunsHOCTH 3Bakyupyrommxcs M. ITnomans
TFOPU3OHTAIGHON MPOEKIMM JIIoJed NpUHUMANach pPaBHOM
0,125 M (B3pOCIBIH YeI0BEK B 3UMHEH omexe).

Juia  pacyeToB IPUMEHSNIACh HMHTAIIMOHHO-CTOXa-
CTHYECKas MOIeNb, HCIONB30BaHHAS B pPEXUME AETEPMU-
HHPOBAaHHOTO MOAEIUPOBAHHSA.
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3.3.3. Cocmasnenue pacuemuoii cxemsl 36aKyayuu

PacueTHas cxema 3BaKyaluu npeacIaBiIdeT COOOH OT-
JEJIbHO BBINOJIHEHHYIO MM HAHECEHHYH0 Ha TUIAH 3aHUA CXe-
My, Ha KOTOPOH OTpa)eHbl KOIMUECTBO JIOACH Ha HAYAIBHBIX
y4YacTKaX, HallpaBJICHUE HX JBH)KECHHS U F€OMETPHYECKHUE pa3-
MEpbI Y4acTKOB IIyTH. IIpH HCIIOIB30BaHUH COBPEMEHHBIX pac-
YETHBIX IPOIPAaMMHBIX KOMIUIEKCOB, pacyeTHas CXema, Kak
1IPaBUJIO, COCTABIIETCS AaBTOMATHYECKH Ha OCHOBE HCXOJHBIX
IaHHBIX, BBEJICHHBIX II0JIb30BATEIEM: KOJMYECTBO JIIOAECH U Ha-
IpaBiaeHHs UX ABMKeHHs (puc. 190-192). B coorBercTBHU
¢ TpeOOBaHMSIMH METOIHKH OJHMH BBIXOJ C 3TaXka OJIOKUpyeTcs.
B paccmarpuBaeMoM npumepe OJIOKHpYeTCs BBIXOA B OCSX
1-2/B-B, Tak Kak B ciIy4ae ero QyHKIHMOHHPOBAaHHS Y€pe3 HEro
OyIeT 3BaKyHpOBaThCs OOJIbIIEE KOJMIECTBO JIIONCH, YeM depes
BEIXOJ C 3Taxa B ocsix 6-7/A-b. B takom ciyuae JIK 1 Oyzer
UCIIBITHIBATh MAaKCUMaJIbHbBIE HAarpy3KH.

[IpuMep cocTaBieHMs pacueTHOM CXEMBI 3BaKyallUH IIpH
UCTIONB30BAHUHU JAPYTHX MOJENEH JLIa pacdeTa, HapuMep, yI-
POIIIEHHO-aHATTUTHYECKOH, ITpuBesieH Ha puc. 115.2 Meronuxu.
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9T¢

OPNCHBIE NTOMEWEHWA

Puc. 190. PacueTnag cxema 3Bakyauum ¢ 1-ro aTaxka



Puc. 191. PacueTHasa cxema 3Bakyauuu ¢ 2-ro sTas/ca



OPNCHBLIE NTOMEWEHWNA

Puc. 192. PacueTHasa cxema aBaKyauun ¢ 3-ro aTaxka



3.3.4. Bui6op mecm pazmeujeHun KOHMPOILHBIX MOUEK

KonTponpHas TouKa npejicTaeiser co0oM KOOpAMHATy Ha
IYTH JBHKEHHMSI, B KOTOpOH (QHKCHPYIOTCS HHTEpeCYyoIIMe pac-
YCTYHUKA NapaMETphl JIIOACKOIo IIOTOKA. BBUICJDIIOTCH ciIcayro-
IHe KPUTEPHH PacCTAHOBKH KOHTPOJIGHBIX TOYEK B MOJIEINH.

Kpurepuii Ne 1. PasmenieHue To4ek B COOTBETCTBHH C Xa-
PaKTepHBIMH 3TanaMH 3BaKyanuH. Jrtan | — 3BaKyamus B Ipe-
JeJax IOMEIIeHN; 3Tall 2 — B Ipejienax Taa; 3Tal 3 — IO Jie-
CTHHIIE T100 JIECTHHYIHOM KIIeTKe.

Kpurepuit Ne 2. Pa3memienne To4ek B MecTax H3MEHEHHUS
(cy’keHHE) MIMPUHBI ydacTKa TM60 B MECTax Iepexoja Ha Jpy-
TOM THIT y49acTKa IMyTH (HampuMep, C TOPU3OHTATBHOTO B JBEp-
HOU mpoeM). B paccMaTpuBaeMoM HnpyMepe W3MEHEHME THIA
IyTH COBIAJaeT C 3aBEpLICHHEM 2-TO 3Tala 3BaKyalHH, [103TO-
My KOHTPOJIbHas TOYKA pa3MelleHa Y BHIX0Aa U3 KOPHIOopa.

Ckaukoo0pa3HOe U3MEHEHHE IapaMerpoB JIIOACKOTO IIO-
TOKa IIPOMCXOIHUT B MECTaX CIMAHHUS JIOACKUX IOTOKOB, BBIXO-
JUIHX C 3Ta)Ka M CIIyCKAIOIIUXCS C BBHIIIEPACIIONOKEHHbBIX 3Ta-
XKeH. B cBsA3M ¢ 3TMUM KOHTpOJIBHBIE TOYKH Pa3MENICHBI Ha JIECT-
HUYHBIX IJIOIIA;IKaX HA yPOBHE dTaxei.

BsIxon momeii U3 JTECTHUYHON KJIETKHM HApyXKy O3HadaeT
3aBepUICHHE JBaKyallWH JIIOfel U3 3[aHHsA, IO3TOMY U B 3TOM
MecCTe CIEAYET pa3MeIaTh KOHTPOIbHYIO TOUKY.

Taxum 00pa3zom, B paccMaTpUBACMOM IIpUMeEpe BBIOpaHbL
CJIEIYIOLIHE MECTa Pa3MENIEHUS KOHTPOIBHBIX TOYEK:

1) Ha BBIXOJIE SIIOAEH C ITANEH;

2) Ha IECTHUYHO#H IDIOMIA/IKE HAa YPOBHE 3TaXKeH;

3) Ha BBIXOJIE U3 JICCTHUYHOH KIETKH HapYXKy;

4) y BBIXOZIOB € 1-ro 3Taxa.
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3.3.5. Pesyrvmamst pacuema

BpeM}I 3BaKyalvu U3 l'IOMeH_IeHI/Iﬁ 3MaHUA COCTABJISACT. OT
0,06 MuH (x1agoBas) no 0,91 Muu (0OeHEHHBIH 3a1).

PacuetHOoE BpeMms 3BakyalWu JIOIEH € 3TaxeH 34aHUA
(aepes JIK 1) cocraBiser:

- 19 3-r0 3Taxka — 2,24 MuH;

- s 2-ro staxxa — 1,10 MuH.

PacyeTHoe Bpems sBakyalll SIIOJEH C JECTHUYHOM IUIO-
IIAJK{ Ha YPOBHE 3TaXEH:

- Ha ypoBHe 3-10 3Taxa — 2,28 MuH;

- Ha YpOBHE 2-10 3Taxka — 2,46 MHH.

PacueTHOE BpeMs SBaKyalliH JIONEH U3 31aHUS HApYXKY:

- uepe3s BerxoAd 1 — 3,69 MuH;

- yepes BeIxoa 2 — 2,21 MuH;

- yepe3 BbIxo 3 — 0,60 MuH.

Haunbonee mmrenbHOe CKOILUIEHHE JIOACKOTO MOTOKa 00-
pasyeTcs TpH 3BaKyalldd Yepe3 BBIXO 1 Hapy)Ky W COCTaBISET
2,47 MHUH.

Bpems Hauana 3BaKkyalliy [UIS IOMELIEHH o4ara Iokapa
(B 3aBHCHMOCTH OT Iutoniaau mnomemenusi) — ot 0,10 o
0,14 MunH.

BpeMs Hauayna 3BakyalMd [UIS OCTA&IbHBIX IIOMEILIEHHH
3gaHus — 1,50 MuH.

Ha puc. 193-199 mnpusenensl rpagukd 3aBHCHMOCTH
IUIOTHOCTH JIFOJICKOTO IIOTOKa OT BPEMEHH B KOHTPOJBHBIX
TOYKAaX.
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jICZKOI'O

NNOTHOCTbL nto
noToka, M

Bpewms, MvH

w *193. 3aBMCMMOCTb iviomnocmu NIFOACKOro NOTOKa OT BPEMEHU
Ha BbIX0ofe € 3-r0 3TaXKa BNIECTHUYHYIO KNeTKY

ﬁICZKO ro

NNOTHOCTbL N0
noToka, m

Bpems, MYH

Puc. 194. 3aBMCMMOCTb MNOTHOCTU MIOACKOrO NOTOKA OT BPEMEHH
Ha 1eCTHWUYHOW NNoWajKe HaypoBHe 3-ro sTadka
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oro

U'I°PE

© 0o —-KIm ™

Bpewms, MyH
Puc. 195. 3aBUCUMOCTb NIOTHOCTM NIOACKOIO NOTOKA OT BPEMEHU
Ha BbIXOfe C 2-T0 3Ta>Ka B IeCTHUYHYIO KNEeTKY
1

09t

Bpems, MyH

Puc. 196. 3aBMCMMOCTb MNOTHOCTYU NOLCKOro NOTOKa OT BPEMEHU
Ha NeCTHWUYHOI NAoLWLafKe Ha YPOBHe 2-ro dTaxKa
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Bpemsa, MUH

Puc. 197. 3aBMCMMOCTb NJIOTHOCTW /IOACKOr0 NOTOKA OT BPEMEHM
Ha BbIXofe ¥3 3aaHns (Bbixog 1)

Bpemsa, mH

Puc. 198. 3aB/CHMOCTb NIOTHOCTY MIIOACKOTO NOTOKA OT BPEMEHU
Ha BbIXoge U3 3aaHus (BbIXOL 2)
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Bpems, MyH

Puc. 199.3aBMCUMOCTb NAOTHOCTM MIIOACKOr0 NOTOKA OT BPEMEHU
Ha BbIXOZe 13 34aHnsA (BbIXog, 3)

3.3.6. BbiBoAbl No pesyibTaTam pacyeTa

Pe3ynbTaTbl pacuyeta nokasanam, 4TO Bpems 3BaKyaluu
nofeit U3 nomelleHnin Haxoautca B AmanasoHe oT 0,06 fo
0,91 MuH. Bpems aBakyauuu nwogei ¢ aTaxei 3gaHns cocTaBns-
eT Ana 3-ro ataxa - 2,24 MuH, gna 2-ro ataxa -1,10 muH, gnsa
1-ro ataxa - 2,21 MWH. Bpems 3Bakyaluu nwofei n3 3gaHus
onpeaensieTcs 3Bakyauumei yepe3 BbIX04 1 Ha MepBOM 3TaXe U
cocTtasnget 3,69 MUH.

Hanbonee npogo/mKuUTeNbHOE CKOMeHWe HACKOro no-
TOKa obpasyetcd nepef BbIX0AOM 1 Ha nepBom 3Taxe (Ha yua-
CTKe B 0ocax 6-7/A-B) u coctaBnset 2,47 MWUH, YTO MeHbLUe Kpu-
TUYECKOr0 3HaYeHUs, paBHOro 6 MUH.

Bpemsa Hayana sBakyauuu 414 MOMELLEHUSA o4ara noxkapa
(B 3aBucumocTM OT njouwiagm nomewieHnd) - ot 0,10
00 0,14 MWH, AN ocTanbHbIX NOMeLLEHWA 3aaHNa - 1,50 MUH.
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O6mee BpeMs 3BaKyallMd W3 3jaHUA SBIAETCA CYMMO#t
pacyeTHOTr0 BPEMEHH 3BaKyallid M BpeMEHH Haualla dBaKyaluH
u coctaB;aeT: 1,50 + 3,69 = 5,19 mun.

Jluteparypa

1. Metoauka  ompeneneHHMs ~— pacueTHBIX  BEJIMYHH
MOXXapHOTO PHCKAa B 3[aHWAX, COOPYXCHHUAX M CTPOSHHAX
Pa3sNHYHBIX KJIacCOB (DyHKIIMOHAIPHON IOMKapHOH ONAacHOCTH.
Ilpun. k mpukxasdy MUYC Poccum or 30.06.2009r. Ne 382
(c u3MeHeHHsMH, BHECCHHBIMH mpukazoM MUC Poccun
or 12.12.2011 r. Ne 749).

2. Iloctanosnenne IlpaButenscrBa Poccuiickoit Pegne-
pauun ot 31.03.2009 r. Ne 272 «O nopsiaxe NpOBEICHHSA
PacyeToB IT0 OLEHKE NOXKAPHOTO PUCKay.

3. deaepabHbI 3akoH or 22.07.2008 r. Ne 123-03
«TexHudyeckud periaMeHT O TpeGOBaHMAX MOXKAPHOH Oe3-
OMacHOCTH» (C M3MEHEHWsIMHU, BHeceHHBIMH DenepalibHEIM 3a-
KOHOM 0T 10.07.2012 r. Ne 117-®3 u ®epepaibHbIM 3aKOHOM
ot 02.07.2013 r. Ne 185-D3).

4. ITocranosnenue IlpaButenscTtBa Poccuiickoit dene-
pauuu o1 16.02.2008 r. Ne 87 «O cocraBe pa3aeioB OpOEKTHOM
JOKyMEHTAIVA ¥ TPEOOBAHMAX K UX COAEPIKAHUION.
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YBarkaembie uurareau!
®I'bY BHHUHUITIO MYC Poccuu:

» wusdaem u pacnpocmpansem:
® HOpMATHBHEBIE H METOJHYECKHE JOKYMEHTHI [ 0CyaapcTBeHHOH Npo-
THBONOXapHOH c1yx6s1 MUC Poccuu (cBoabl nmpaBuil, COOPHHKH
HOPMATHBHEIX JJOKYMEHTOB, METOJUKH. PEKOMEHIAIIHH);
¢ cOOpHHKH Hay4YHBIX CTaTeH, TE3UCH JOKIAA0B H MarepHaInl KoH(e-
peHuuii, MOHorpadus BHIAHBIX Y4€HBIX B 006J1acTH moxkapHoi 6e30-
MacHOCTH;
® HAay4YHO-TEXHHYECKHUiT xypHan «lloxapHas 6e30macHOCTE» (BXOAUT
B «Ilepeyens BeQyIIHX PELEH3HPYEMBIX HAay4HBIX )KYPHAJIOB H H3-
JaHUH, B KOTOPBIX AO/DKHBI OBITH OMyONMKOBaHBI OCHOBHBIE Hayd-
Hble pe3yibTaThl AMCCEPTAlMH Ha COMCKAHHE YYEHBIX CTereHei
JOKTOpa M KaHJuJaTa Hayk»);
> nposodum 3IKcnepmusy npoeKmog OOKYMeHmos no nodcapHou besonac-
Hocmu;
> 6bINOIHAEM 3aA6KYU HA KOMMIEKMbl OOKYMEHMO8, HeobXo0umuix 0aa no-
AyueHua Iuyen3uu Ha nposedenue pabom u (uau) oxazawue yciyz & 00-
aacmu nodjcapHou besonachocmu.

TenedoHb! 109 CipaBoK:

8 (495) 521-78-59  524-81-55 e 521-94-70
WWW.vniipo.ru

— ¢ —
Penakrop E.E. Apxunosa

Texuuyeckwii pegakrop M.I'. 3asudckan
OTBeTcTBEHHEIH 3a BhITYCk A.B. Kapnos

Toanucano B nevats 08.04.2014 r. ®opmat 70x108/16. [Teyats odceTnas.
Ve new. 1. 13,25. T. — 200 3k3. 3aka3 Ne 15.

Tunorpagus ®I'BY BHUHUIIO MUC Poccuu
mkp. BHHHTIO, 9. 12, 2. barawuxa, Mockoeckas o6n., 143903
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