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MPOTPAMMA
MEXBEAOMCTBEHHON Hay4YHO-NpaKTU4YECKON KOHepeHLUn
PocaspoHaBurauuu, PocaBuaumm u PocnotpebHagsopa

r. Mocksa 30 man 2007 r.
«MexxayHapoAHas U oTe4yeCTBeHHas npaKkTuka
yMeHbllueHus He6naronpuaTHOro BO3AeMCTBUA aBUaLMOHHOTO WYyMa
M 3MUCCUM Napka IKCMIlyaTUpyemMbIiX camoneTos B6nM3u aaponopros»

Hay4Hoe conpoBoxaeHne MexBeOMCTBEHHONM Hay4HO-NPaKTUYECKOW KOH(bEpeHLU
ocywectenaeTt ®IYT «flocHUW FA»

MecTo npoBeneHus: llenuHrpaackuin np-T, 37/1, akToBbiit 3an (3 aTax<) N0 MECTY HAXOXAEHMUSA
PocasapoHasurauuu n Pocasuauum.

Hepantko AnekcaHap Bacunwesuy PykosoauTens depepanbHOW aspoHaBUIaLIMOHHOM
cnyx6b! PO (PocaspoHasuraymu)

Bcmynumeneroe cnogo. Omkpsimue mexeedoMcmeeHHoL Hay4YHO-npakmu4yeckol KOHgepeH-
yuu. YmeepxdeHue paboyeli 2pynnsl 0 MPUHAMUIO peKkomeHdayudl KOHgbepeHyuu

BbicTtynalouwme:

TokapeB Opuit MeTpoBuy HavanbHWK YnpasneHus rocyaapCTBeHHOro
perynupoBaHus UICNonb3oBaHUs BO3AYLLHOIO
NPOCTpaHCTBa U OpraHU3auMmn BO3AYLUHOTO ABUWXXEHUS
PocaspoHasurauum

AHanu3a cnoxuswelics cumyayuu u HeobxoduMocmb NPUHAMUSA cOo2/1ac08aHHbIX Mexeedomc-
MEEHHbLIX Mep 10 yMeHbWeHuIo 8030elicmeusi asuayuoHHO20 wyma 66Uy aspodpoMoe 2pax-
daHckoll asuayuu.

Kpusynsa Ctanucnas Janunosuu HayanbHWK YnpasneHus PocnotpebHagsopa,
A.M.H.

06 ucnonHeruu Ha 8030ywHOM mpaHcrnopme 3akoHodamenbcmea 8 obracmu o6ecriedeHus! ca-
HUMapHo-3NudemMuoIo2u4ecko2o 61azonomnyqus.

®okuH Cepren NeHHapgLeBUY 3amectutens pykosogurtens TY PocnotpebHapsopa no
ropoagy Mockee

lTpobnemel ycmarosneHusi caHumapHO-3aLUMHbIX 30H aspornopmoe.
KapTeiwes Oner AnekceeBuy HavanbHUK otaena NocHWUW TA, K.T.H.
Memoduveckoe obocHoeaHue ycmaroeneHus caHUMapHo-3awWumHbIX 30H asuarpeonpusmud.

HopmupoeaHue asuayuoHHozo wyma e uensx ycmaxoeneHus 30H O2paHuveHus xunol 3acmpol-
Ku & okpecmHocmsx asporiopmos zpaxdaHckol asuayuu U3 ycriosuil coadasaemMoz0 camonema-
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Mu wiyMa Ha npumepax paspabomku caHumapHO-3aWUMHbIX 30H aspornopmoe BHyKogo, Yepa u
Ocmadgpbeso.

Measenes Bnagummnp BrnaauMupoBu4 wauyanbhuk otaena UMAM, KT.H.

VcTaHOBMNEHNE TpaHnL CAHWTAPHO-3aLUMTHO 30HbI N0 paKTOpPY — sarpsisHeHve aTMochepHoro
Bo3AyXxa npu aKcnyaraLum BO3AYLUHbIX CY/0B rpaxpaaHcKoil aenaumm.

flyTunuHa AHTOHUHA MeTpoBHA 3aepyowuias naboparopuei ®ry3no
MockoBcKo 0bnacTi, K.M.H.

O nopsdke MPUMEHEHUS CaHUMEPHBIX HOPM npuU NOcCMpoeHuu caHUMapHo-3alyuMmHbIX 30H a3p0-
nopmos epax0aHcKol asuayuu.

eaHoB Ceprein UsaHoBUY 3aMecTUTENb AUPEKTOpa UHCTUTYTA 1y
HUANAYUUIOC nm. A.H.CeicuHa PAMH, A.M.H.

AKmyarbHble 801pochl OUEHKU goadelicmeusi wyma Ha 300p08be HaceneHusl.

MenwHukos Bopuc Hukonaesu HayarnbHUK oTaena FocHUU TA, K.T.H.
CospeMeHHOe COCMOsIHUE npobnemsl yMeHbWeHUA HebnazonpusmHoao go3deiicmeus asuayuu
Ha OKpyXaloulyto cpedy. ObobweHue docmuxeHull u eHedpeHull mexdyHapodHoz2o onbima &

npakmuky omeyecmeeHHou epaxdaHcKolU asuayuu.

CamoxuH Banepuih ®epopoBut zaMmecTuTeNb HavanbHUKa dvnnana LIATIA,
A.TH.

[TepcrekmusHble MemoOb! CHUKeHUs1 wymMa om 8030yWHbIXx Cyd08 Ha mMecmHocmu.
MuenuH AHatonuit AnilekCanapoBuY .0. 3aMeCcTUTENs pyKoBOAUTENA Pocasuauuu

”pOﬁﬂeMbl cosemecmumocmu passumus aspornopmose A u xunuuwHoeo cmpoumenbcmea 8 Ux
OKpeCmH ocmax.

dpuamaH Knpunn BopucosuH samecTuTeNb [MaBHOrO CaHUTapHOro Bpava
PocnoTtpebHaasopa no ropoay CaHKT-
Metepbypry, A-M.H.

pobnems! 3auwumbl sunoll 3acmpoliku om aguayuoHHOZo wyma Ha npumepe 2opoda Cankm-
Memepbypaa.

KapTbiwes Oner AnexceeBu4 HavanbHUK otaena FocHUWU MA, K.T.H.

BHedpeHue agmomMamuyecKux cucmem KOHMPOJIA asuayUuoHHO20 wyma e asporiopmax apax-
daHckol asuayuu.

rypos KOpu# BuxropoBu4 3aMecTUTENb reHepanbHoro AnpekTopa 3A0
«MexayHapoaHbiv asponopT Jlomoaenoso»
Konmponb 3acmpolku meppumopuu & patioHe aspodpoma [omodedoeo.



TEmHALLAUU SCUTNHUK Ne1/200
ConHues Cepreii Hukonaesuy 3amecTuren; rex

Kuprowwuna Hatanbs Kupunnosna 3aBsesyiouag CeKTopom Hiy
up

nrin r, €HNNaHa
ropoaa Mockag,, K.TH.

3akpbimue KoHgpeperHyuu.

Anpapei Anekcauaposuy Knumyxuw SOV Hayywy, com
HA
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NPOXOANI

oT 22 ceHTabps 1999 r. 3a Ne 1084

«denepanecHbie npaswna ucnornb-
30BaHUA BO3AYLLHOM npocTpaHcTea”, B KOTOPbIX,
cornacHo CT. 128, «..cornacosaHmnio MOANEXVT pas-
Metenne 0GBEKTOB B rpaHuLax onoc BO3AYyWHBIX
nopxopos K a3poapomy; 2 TalKe BHe rpaHnl ITUX
nonoc B pagvyce 10 (30, 50) kM oT KOH‘rpoanoﬁ
TOUKN aspoppomar. Mop obwexTamu oBbIMHO MO4A-
pasymeaamTcﬂ reopeanqeckue ppyrvie BbILIKH,
TpyObl BEILE 30 M, HO HE XUnel€ 3paHns.

Take, CT. 127 depepanbHbIX npaeun, «..B Ue
MAX WCKMOHEHUA 803MOXHOMO BPeAHOr Bo3genc-
TBVA Ha 3A0POBbE nopen..» yCTaHaanmaae'rcn 30Ha
orpaHu4eHuns mmnmmHo-rpamchxoro n Apyroro
crponTensCTea, «..rpaHuLpl koTOpOW coolbujaTCh
oprarHam mcnonHmeanoi\ gnacTi cyObeKToB Poc-
cuirckomr depepaumy AN y4eta npw nnaHnpoea-
HIAW, CTPOUTENBCTEE N pasBuTUv ropogoB ¥ ApYrX
HaceneHHbIX MYHKTOB...».

PacnopsxeHuem MuHTparca ot 09 asrycra 2002
ropa Ne HA-292p «O mepax no obecne4eHnio KOHT-
pons 32 BbiAEpKUBaHNEM ycTaHoaneHHb'.x CXEeM Bbl-
xopa u3 paiioHa aspoapoma ¥ saxofa Ha nocanky
BC» KOHCTaTUPYETCH, yTo HanbonbLees KONU4eCcTBO
wanob nocTtynaet oT wutenei Mockeb! U MocKoBC-
ko obnactv. oBCTOATENLCTBO BO MHO-
rom 0BBACHUMO LIGHHOCTbBIO CTpOSLLEerocA HnbA Ha
aTOM TEppUTOPUMA U1 B pocTaToHHo Griu3kvmM pacnono-
weHvem BbICOKOITNKHOMN ATl 3aCTPOVKH K Tpac-
cam nponeta. Hosoe cTpouTensCcTso 3HaHueM 30H
orpaHuueHna 3aCTpOMKK HE oCTaHOBUTb. NHCTUTYTH!
lennnana Mocksbl ¥ MockoBcKov 06nacTv npwv Npo-
eKTpoBaHun MAMALLHOW 3aCTpOvKK CeropHs Bo06-
e He yuuTBIBAKOT Heﬁnaronpwﬂmbm cpakTop — Mo~
BLILLIEHHOE goa3fencTaune aBNaLMOHHOrO Wyma.

MockoBcKas ropopckas Ayma atakyeT MuH1C-
TepcTeo TpaHcnopTa Poccun C npeTeHanaAMA K no-
netam us aaponopTa BHYKOBO, XOTA npy NpoeKTH-
poBaHuu KpYMHOTO XWoro maccmea ConHueso yxe
g 70-e roabl 6bINO N3BECTHO, YTO Hap 3TO TeppuTO-
pueit NPOXOAAT MapLpyTb! ABWKEHUR peakTuBHbBIX
rlaiiHepoB C BLICOKUMM yPOBHAMK wyma. Mocneayto-
yee u npop.onmarou.\eecﬂ pacimperne UMNLLIHOTO
cTpovUTENLCTBA 3TOrO ¥ APYTUX pavoHOB cronuupl v
obnacTtv sonuan 1 nenocpencTeeHHo nop Tpacca-
MW moneToB asponopTa BHYKOBO (fOro—Sana,u.an‘h
a,u.MMHuc:TpaTnaHbli'ﬁ okpyr, nocenok MOCKOBCKMHA,
OAnHLUOBO, HosonepeaenknHo v Op.) nuilibe yeyry6-
nAeT cUTyauuio.

MaccoBas aacTpovika B 90-x ropax MOCKOBCKOMO
paiioHa OHoe byToBO BONU3N [eicTBYIOIEero a3~
poppoma COBMECTHOTO HasupoBaHns OcratbeB0o
i HenocpeacTBeHHO nog MapLpyTamu [OBWKEHNA
camoneTos, BLINONHAOWNX g3neTHO-N0CcapoHHbIe
onepauvv B aaponopThb! [omonenoso ¥ BHYKOBO,

depepauv

Aeuauuo:-mbu'l 3Konoeuqecxua 8ECIMHUK

—

2 63 [LOMKHON 3KONOrNHECKON 3Kcnepm-
apl. AnanoruqHas cuTyauua umeeT MecTo wu C -
CTpOVIKOW ropopos 3eneHorpag, CxopHa W No6HA,
HaceneHHbIX MyHKTOB Moppe3koBo, Hosonoapesko-
BO W AP, pacnonox«:eHHbix BAONb MapLIPYTOB BX0A2
1 BbiXOAa 13 30Hb! aspoapoma LLlepeMeTHEBO.

Tpebosarus K cornacoparuio C griafensuem
aspoapoma cTpouTeNnbCTea BbICOTHBIX OOBLEKTOB
(BbllLe 50 m), NOA KOTOpOE noanagaioT fpaKTiec-
KW BCE CTPOALLMECH CerogHs xunbie AoMa, He Bbl-
MONHATCA T. MocKBO# (HosonepenenKMHo, ConH-
yeso, HOXHOE ByToBO, tOro-3anag, 3eneHorpan
W ap.) v MOCKOBCKOM oBnacTbio (CxoAHA, TNobHA,
LLlepBuHKa, BuagHoe, [Jomoaenoso 1 op.). A Te, 4T
NPOXOAVIW U npoxoAAT corrnacosaHue, gooOLe He
yuuUTHIBAIOT Ly MOBOVA dpakTop-

AaponopTbl 1 apyrve cornacytoLuue oprariol Po-
caspoHasvrauv We MoryT 3anpeTuTe cTpowTen-
cTBO NO 3KONOrM4ECKUM dakTopam, HO 7 cuuTato,
UMeroT Npaso tpebosaTb nposeAeHna cneuuanb-
HbIX npomsomymublx Meponpnﬂmiﬁ oT 3aCTpOALLN-
KOB.

f obpauyatock K pykosoauTenam cTpOUTENBHO-
ro KoMnnekea, aAMUHMCTPALIN TeppuTopuancHbiX
opraHoB BnacTh, COTPYAHVKAM PocnoTpebHanso-
pa C TpeBosaHveM BHUMATENBHEE oTHOCUTCH K
BbLIAENEHNIO y4acTKoB MOA 3aCTpOiAKY B 30HaX He-
GnaronpuATHOTO gpoaaencTeus s6ruan asponopTos
W cornacosarnio cTpouTensCcTea Ha Bcex aranax
NPOXOXAEHNA paapewmenwoﬁ [OKyMeHTauwu.
CyliecTByOLAA pBoHanA cucrema HOpMWPOBaHNA
uiyma, B TOM 4MCrie aBnaLyoHHOTO, Ha TeppuTopun
SKVTION 3aCTPOVIKNA, @ TaKKe HeBHATHOCTE cylecTBy-
joLMX METOAVK yCTaHoBNEHUA CaHUTapHO-3aLWNT-
HLIX 30H a3ponopToB, K coXaneHuto, coepxvBatoT
pa3paboTKy npOeKToB caHUTapHO-3aLNTHBIX 30H
asponopTos U HE sawyiatoT Oypyee smTenei.
OpraxHamv pocroTpebHaasopa v rocynachBeHHofa
aKCNepT3bl He yaenaeTes [OMKHOro gHUMaHnA K
zaLmTe XUnbix noMeLLeHniA OT BHELUHETO go3penc-
TBUS aBNALWMOHHOTO wyma.

Mo camomy HeBnaronpuaATHOMY dakropy «Asurau-
OHHbIV LWYM» nopsaka 20 a3ponopToB Poccun UMetoT
30HbI OrpaHvueHna ¥ 3anpeLerna HUNOWN 3aCTPOVKWA,
onpeaeneHHbIe «AKYCTAHECKAM nacnopTom asponop-
Ta» (paapaﬁaTb|aaemoro Ha ocHoBaHWA «PekomeH-
gauwa no COCTABNEHNIo aKyCTU4ECKNX nacnopToB
asponopToB rpamp.chKoﬁ asnau» (MIA, 1983 ) U
Viasanus BT Poccun Ne[lB 6.1.-32 o7 02.06.92 1),
KOTOPbIVA HasupyeTca Ha TpeboBaHnax rOCT 22283-
76 (88) «llym aBUaLVIOHHbIV. [onycTumble ypOBHW
wyma Ha TeppUTOpUA WMo 3aCTpoKA W meToab!
ero wamepexua», a TawKe Ha «Pexomerpaumax o
yc'raHoaneHwo 30H OrpaHuyeHna HUnown 3aCTPOVKA B
OKpeCcTHOCTAX asponopToB rpaXaaHcKon asuauvn n3
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Ne1/2007 a.

Huy C33 no dhakTopaMm — aBUALMOHHBIN LUYM, 3a-
rpsisHeHue aTmocdepHoro Bosgyxa, MU, a Tawoke
paspaboTka pasaenos no aHanuay sogonotpebre-
HUA U BOAOOTBEAEHWA Ha aBuanpegnpyaTAn n 06-
pasoBaHue Npou3BOACTBEHHbLIX OTXOA0B.

Bropas crapusa — HaTypHble Habnogerus ans
YyTOYHeHusi pasmepos C33: uamepeHus ypoBHeMn
3ByKa, KOHLUEHTpaLuui 3arpAasHSIOWMX BELIECTB U
yposHen SMU.

4. Nopaaok npoBeAeHUsI pacyeToB

4.1. ATmocepHbIH BO3gyX

Ana pacyeta opraHU30BaHHLIX U HEOPraHU3O-
BaHHbLIX BbIDPOCOB 3arpsAsHAWMX BeELLeCTs oT
Ha3eMHbIX WCTOYHUKOB WCNONb3YIOTCA WU3BECTHbIE
yTBEpXOeHHbie MeToauku pacdera. NMpu sTom on-
peaensioTca KOHUEeHTpaLum U pasmepb! 30H pacce-
UBaHUA 3arpASHAIOLLNX BELLECTB, BbIAENSAEMbIX NPy
PYHKUMOHNPOBaHUK NepedncneHHbIx obbekTos. B
HacTosillee BpeMsA pacyeT paccevBaHUst NPUHATO
npoeoAuTb cornacHo «MeToguke pacyeTa KOHUEHT-
pauuii B aTMOCEpPHOM BO3AYXE BPEAHLIX BELLECTB,
coaepxawuxca B Bbibpocax npegnpusaTuiny (OHO-
86). CTeneHb onacHOCTK 3arpsisHeHUs aTMocdep-
HOro Bo3gyxa cornacHo 3Tomy AOKYMEHTY XapaKkTe-
pusyeTcs HaubonbLWUM pPacCUMTaHHLIM 3HAYEHUEM
KOHLEHTpauun, COOTBETCTBYIOWMUM HebnaronpuaT-
HbIM METEOPONOrMYECKUM YCNOBUAM.

HAaHHylo MeToauKy HEeKOppeKTHO MPUMEHSTb K
PacyeTy npU3eMHbIX KOHLUEHTPAaLMWiA 3arpssHAio-
Wmnx BewecTs AN BO3AYLWHbLIX CyA0B, TaK Kak oHa
HE Y4UTLIBEET NOCTOSIHHOE U3MEHEHWE BbICOTbI
UCTOYHMKA, CKOPOCTU MCTEYEHUS U TemnepaTypbl
BbIXMOMNHLIX rasoB aBuafsuratenei. [ina pacdyera
BbIGPOCOB NpK Ha3emMHOM W NETHOM 3KkcnnyaTaumm
BC (aBnapBurateneit) moxeT 6biTe Mcnonb3oBaHa
«MeToauka pacyeTa KOHUEHTPaLMIA 3arpA3HALOLLNX
BeillecTB BbiOpocos asuratenen BC B palioHe as-
ponopTta», NPOeKT KOTOPOoU NpeacTaBneH B HacTos-
Lem cOopHuke.

Mpn onpepenenun rpaHuy C33 Heobxoaumo
COBMECTUTb pe3ynbTaTbl pacyeTa KOHLEHTpaumi,
nonyverHsix no OH/I-86 (pacceuBaHue 3arpssHs-
tOLUX BELUECTB OT Ha3EeMHbIX UCTOYHUKOB C Opra-
HW30BaHHbIMW U HeopraHU3oBaHHbIMKW BbiGpoca-
M1), C pesynkratamu, nonyyeHHLIMM o «MeToauke
pacyeTa KOHUEHTpauui 3arpssHsoMX BewecTs
BbiOpocos Asurateneit BC B paiioHe asponopran.
HaitneHHoe pacnpepenenne KOHLiEHTpaLuni cpas-
HWBAETCA C yCTaHOBNEHHbIMW 3HadveHusmu MK,
B pesyrneTate 4Yero dhopmupyetcs rpaHvya C33 no
akTopy — 3arpsi3HeH1e atMochepHOro Bo3ayXa.

4.2. AkycTuyeckoe Bo3zeiicTBue. ABUALIMOH-
HbIA WyM.

B aTom pasgene BhinonHsieTcs pacyeT KOHTYpoB
PaBHOr0 MaKCUManbHOrO 1 3KBMBANEHTHOMO YpOB-
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Hel 3ByKa NO HOPMUPYEMbIM 3HAYEHUSIM NPU Ha-
3eMHOW 1 neTHol akcnnyatauwm BC.

PacyeT aKkycTMyeckoro BO3AEeNCTBUsSt OT Nepedunc-
NeHHbIX CTaHAapTHbIX MPOMbILUMEHHLIX O6bLEKTOB
1 aBTOTpPaHCNoOpTa OCYLIECTBNAETCA NO WU3BECTHbLIM
meToaukam pacyeta. OgHako faHHbIM NoAXo4 He MO-
XeT 6bITb NpUemMnemM ans a3aponopToB rPaXxaaHCKoN
aBmnaLK, Tak Kak 30Ha aKyCTUYECKOro BO3AEMCTBUA
NpW Ha3eMHOWM U NEeTHON 3KCnyaTaummu BO3a4yLLIHbIX
CYROB ABNSIETCH, KaK NpaBMNoO, MakCUManbHOW Mo
nnowiaan U HaMHOro nepekpbiBaeT OeWCTBUE Ha-
3EMHbIX UCTOYHUKOB. COOTBETCTBEHHO, MMEHHO MO
raBHOMY (PaKTOpy — aBUALIMOHHbIN LUYM — SOMKHbI
ycraHaBsnueatbca rpaHuubl C33 no dusmyeckomy
chakTopy — Lwym. MNoatomy npu paspaboTke NpoeKTos
C33 aBuanpeanpuATuii npegnaraeTcs He Y4WTbl-
BaTb LUYM NPOMbILLNIEHHbIX HA3EMHBIX UCTOMHUKOB, a
yyuTbiBaTbL €ro Bo3aencTsne npu arrecrauum pabo-
Ynx MecT. PacHeT KOHTYpOB paBHOrO ypOBHS 3ByKa
ANA asponoprta NPOBOAWUTCA MO BCEM HanpasneHsM
BbiIXoga/3axoaa Ha nocagky Ha/c BMIM aspoapoma
AN AHEBHOrO 1 HoYHOro Bpemenu cyTtok. LUym npu
3anycke 1 onpoboBanun aBuagBuratenein Ha mecrax
crosiHok (MC), npu pyneHumu BC n pabote matuvH
CneLasToTpaHcnopTa No YCTaHOBNEHHbIM MapLUpy-
Tam ABWKEHWUS Ha TeppuTOpUN paccunTBIBAETCH, Co-
OTBETCTBEHHO, Kak ANA CTauMOHapHbIX Y1 Nepeasux-
HbIX UCTOMHWUKOB LUyMa.

Ewe ogHoi HemanoBaxHon npobnemoin pas-
paboTku npoekta C33 npw OLEHKE aBUaLWUOHHOrO
Wwyma SBMAETCA ero ABOMHOE HOPMUpOBaHWE CO-
rnacHo ABYM OQHOBpPEMEHHO AEWCTBYIOLUM LOKY-
meHTam CH 2.2.4/2.1.8.562-96 «lUym Ha paboumx
MecTax, B MOMELLEHUAX XXUMbIX, 0OLEeCTBEHHbIX
34aHUA W Ha TeppUTOPUM XKWUMOIA 3aCTPOWKN» W
FOCT 22283-88 «lLlym aBaunoHHbIiA. onycTumble
YPOBHU LUymMa Ha TEPPUTOPUM >KMNOI 3aCTPOWNKKN 1
MeToAbl ero uamepeHun». PacyeT BbinonHsETCs co-
rnacHo TpeboBaruaM «PekomeHaauUmii No ycTaHoB-
NEeHWI0 30H OrpaHNYeHUs >XUNOW 3aCTPONKN B OK-
PECTHOCTAX a3pOonopToB rpaXaaHCKol aBnauum u3
YCNOBWiA LUYMa» No HOPMATUBHBIM 3HAYEHUAM YPOB-
Hel 3Byka no FOCT 22283-88 u CH 2.2.4/2.1.8.562-
96, TpeboBaHus KOTOPbIX XecT4e, YeM TpeboBaHus
FOCT 22283-88.

B CH 2.2.4/2.1.8.562-96 ykasaHo, 4TO npesbl-
WieHWe opgHOro U3 rnokasarenen OOMKHO paccmar-
pvBaTbCA KaK HECOOTBETCTBME HACTOALMM ca-
HWTapHbiM HopmaM. OAgHako aTM HOpPMAaTUBbI He
yCTaHaBnMBaloT CTeNeHb NPUrOAHOCTU TEPPUTOPUN
B OKpECTHOCTAX adpOnopToB K XKWNOW 3aCTPOMKe n
He yCTaHaBNMBAIOT 30HY 3anpeLUeHus XUNon 3a-
CTPOWKH, YTO UMEET NEPBOCTENEHHOE 3HAYEeHWUE NpH
ycTaHoske pa3mepos C33, a «Pekomenagauusmm no
YCTaHOBNEHWIO 30H OrPaHUYEHUS XKNOW 3aCTPOKM
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B OKPECTHOCTAX a3ponopToB rpa)gaHcKon asuaun
13 YCNOBUiA aBMaLMOHHOIO Wymay, 6asupyowumi-
ca Ha FTOCT 22283-88, ato npegycmoTpeHo. B ceoto
odepeapb, no Tpebosanuam CH 2.2.4/2.1.8.562-96
MOXeT BbITb onpeaeneHa rpaHvLa 30Hb! perynupy-
€MOIA 3aCTPOIKN, B KOTOPON CTPOUTENBCTBO MOXET
ObITb paspelleHo C NpoBeaeHNEM LLYMO3aLLUTHbIX
MeponpusaTUA, B TOM YKCne C MOBbILLEHHOW 3BYKO-
M3onALMen HapyXXHbIX orpaxaeHui, obecneunsato-
LYMX CHUXKEHME LLUYMA BHYTPU MOMELLEHWIA.

B pesynbraTte npeanaraetcsa: nNpu 4acoBoW WH-
TeHcMBHOCTU Banetos/nocagok — 40 n 6onee BC 8
nHeBHoe Bpems cytok 1 10 n 6onee BC 1 1 2 knac-
ca B HOMHOE BPEMS CYTOK 30Ha 3anpeLleHns Xunon
3acTpotiku (C33 — no cakTopy aBUaLMOHHbIW LLYM)
yCTaHaBNMBaETCH B rpaHuLiax SIMHWIA paBHOTO 3KBU-
BaneHTHoro yposHs 3Byka LAsks = 55 AbA B Ho4HOE
Bpems cyTok nubo LAake = 65 obA B fHEBHOe Bpe-
MS1 CyTOK No HaubonblweMy pasmepy 30Hbl. B nHbIX
crnyyasx (Npv MeHbLUEA WHTEHCUBHOCTU MONETOB)
30Ha 3anpeleHust 3acTPOWKU YyCTaHaBNUBaETCA
Nno NHWK PaBHOMO MaKCMMalbHOrO YPOBHA 3ByKa
LAmax = 85 aBA ans Hawbonee wymHoro Tuna BC,
MPVHUMAaEMoro nNo AaHHLIM aspornopTa.

4.3. OMU

Ewé ogHum u3 daktopos HebnaronpuaTHOroO
BO3AEWCTBUA aBuanpeanpuaTus SIBNSETCA 3reKT-
pOMarHuTHoe uanydeHue, cospasaemoe paboTon
paguoTexHnyeckux obbeKToB, OCYLLECTBNSAIOWMNX U
of6cnyXuBawLLMx NpoBegeHne NoneToB B paoHe
aspoapoma. Ha ocHoBe npoeaeHHbIX paboT MOXHO
060CHOBaHHO 3aMeTUTb, YTO PagMyc 30HbI BO3Aec-
TBUA OMW 3TUX UCTOYHMKOB, Ha rpaHuLEe KOTOpPOW
NPeBbILLAETCA NPEeAEenbHO AOMYCTUMBIA YPOBEHb
HaMNPSPKEHHOCTU MONs, Kak Mpasvno, MeHblle ux
BbICOTbI. [03TOMY B NPU3EMHOM Croe BO3AENCTBUE
3TUX 0BBLEKTOB MUHMMATBHO NO CPaBHEHUIO C dak-
TOpamMn aKyCTU{EeCKOro M aTMOCEepHOro Bo3aemnc-
TBUS.

4.4. Pa3spabotka pa3genos no aHanusy Bogo-
notpebneHnsa U BOoAOOTBEAEHUs Ha aBuarnpen-
nNpuATUM U OOpa3oBaHue MNPOU3BOACTBEHHLIX
oTX0A0B

Mpoekt «Opranusaumm C33 aeuanpepnpusTUs»
TakKe AOMKEH COAEPXaTb pasaesb! No aHanuay sodo-
noTtpebneHus 1 BOQOOTBEAEHUA U 0Opa3oBaHNs npo-
W3BOACTBEHHbLIX OTXO4OB Ha TEPPUTOPUM asponopTa.

[aHHble paspens! MOryT 6biTb BbINONHEHbLI cornac-
HO YCTAHOBNEHHbLIM TPeDOBaHWAM 1 METOAUKAM, UC-
X048 W3 XapakTepucTuk u BanaHca ucnonb3oBaHuA
TEpPUTOPUN A3PONopPTa, a TakkKe AeTarnbHbIX XapaKTe-
PUCTUK TEXHOMOMMYECKUX Onepaumii, NPOU3BOAVMbIX
B Uensix paboTbl u o6cnyxusaHns npeanpuaTms.

4.5. O6ocHoBaHue rpaHuy C33 no coBokyn-
HOCTW mnokasarenen

O6bian C33 aaponoprta forkHa ObiTe onpene-
fieHa No COBOKYMHOCTU Bcex chakTopoB Hebnaro-
NPUSITHOrO BO3AENCTBUSA, OCHOBHLIMW U3 KOTOPbIX
SIBASIOTCA 3arpA3HeHWe aTMocdepHoro Bosayxa u
akyctudeckoe sosaencramne. lNonyyerHHble rpaHuubI
JomkHb! BbiTb 06beanHEHbl No Hanbonblwen se-
AMYMHe 3aHMMaemon el nnowaaun, B pesynbrare
AomkHa BbiTe yCcTaHOBNEHa OKOHYaTeNnbHasa NUHUA
orpaHudenust C33 1 onpeneneHbl eé pasmepbt OT-
HOCUTENbHO rPaAOCCTPOUTENbBHBIX rPaHuL TeppuTo-
pyW asponopTa ¢ COBOKYNHOCTbIO 0bbekToB, obec-
ne4nBaloLLux ero pyHKUMoHMposaHme.

MpPOEKT AOMKER TaKke UMETh pasfen opraHusa-
uun yctaHoeneHHon C33 n ganbHenwero tnaroyc-
TpoWcTea.

5. MoarsepxaeHue rpaHuny C33

Ha atane noartBepxaenus pasmepos C33 Bbi-
NONHSIETCH NHCTPYMEHTaNbHasA NpoBEpKa METOAOM
HaTypHbIX uamepeHuii. C Lenbio onpeaeneHus cre-
NeHW BO3AENCTBUA NpeanpusaTAS Ha npuneratowme
paiioHbl Ha Tepputopun C33 OpraHu3yeTCsl KOHT-
ponb 3@ OCHOBHbIMK MapaMeTpaMun OKpy>Xalolen
cpenbl: yPOBHEM 3arpsisHeHWs1 aTMOCepPHOro Bo3-
Ayxa, YPOBHEM LLyMa, Ka4eCTBOM BOAb! B BOAHbIX
obbekTax, sarpsasHeHuem nods u T.4. [lepuoauny-
HOCTb U NPOrPaMMa KOHTPONA AaHHbIX NoKasaTenei,
a Taloke MecTa NPOBEASHUS HaTYPHbIX N3MEPEeHNN
yTBepxaaloTcs opraHamu PocnotpebHaasopa. KoH-
TPONb OCYLIECTBMNAETCA Cneunanv3npoBaHHbIMK
yNoNHOMOYEHHbIMY OpraHn3aLUnsiMu.

5.1. ATmocepHbIA BO3AYX

PesynbraTe! pacHeTa NnpoBepsaTCs U YTOYHAOT-
CA C MOMOLLbIO NPOBOAUMbBIX WHCTPYMEHTanNbHbIX
METo0B KOHTponsi atmoccepHoro Bosgyxa. [Me-
PVOANYHOCTb, KONMMYECTBO U MECTa PacnofioXeHNn
TOYEK M3MEPEHWUN YCTaHABNNBAIOTCS B KaXKA0M KOH-
KPETHOM Cryyae fno CornacoBaHuio ¢ opraHamm Po-
cnotpebHan3opa.

5.2. ABMALMOHHbLIN WYM

KOHTyp paBHOro ypoBHS 3BYKa NOSTBEPXKAAETCA
N3MepernAMU, BbINONHEHHBIMU MO METORMKE, M3NO-
xeHHoit B TOCT 22283-88. NepnoanyHOCTb, Konu-
YECTBO ¥ MEeCTa pacronoXeHUst To4EeK M3MepeHnn
yCTaHaBMMBaKTCS B KaXQOM KOHKPETHOM cryyae
no cornacosaHuio ¢ opraHamu PocnotpebHaasopa.

6. MNpeanoxeHus no ycraHoBneHuio C33
aBWanpeanpuaTum

Kak BWOHO, OCHOBHAs TPyAQHOCTb ycTaHoBne-
Hua C33 aBnanpeanpusTUA COCTOUT B CITOXHOCTU
pac4yeToB aKyCTUYECKOro BO3AEWCTBWA, Konu4ecT-
Ba BbIOPOCOB W IMUCCUM 3arpASHAIOWMX BEWECTB
npy NETHOW W Ha3eMHOW 3KcrryaTaun BO3AYLWHbIX
CyAoB, a TalKe NPOBEAEHUA HAaTYPHbIX U3MEpPEeHUN
Ha KonoccanbHOM N0 CBOUM pasmMepax TeppuTopuu,
NOABEPXKEHHOW NOBLIWEHHOMY aKyCTUYEeCKOMY BO3-
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AeicTeuio. Takum o6pasom, GbicTpo paspaborats,
a Tem Gonee u BbINONHUTL MEPONPUATUS NO Op-
raHusaumn CaHWTapHO-3aLLMUTHON 30HbLI KPYMHOrOo
aBuanpeanpuATUS NpeACTaBnseTcA 3aTpyAHUTESb-
HbIM ienom.

Ansa pewerus fnaHHol npobnemel, NpUHSB 3a oc-
HoBy 100-meTpoByio unu 500-meTpoByl0 HOpMaTMB-
Hyto C33 B 3aBUCUMOCTU OT UHTEHCUBHOCTI NONETOB
BC v nx knacca unvm paccmarpusasi asuanpeanpu-
ATUE KaK COBOKYMHOCTb CMEXHbLIX NPOU3BOLACTBEH-
HbIX Y4acTKOB, MOXHO PacCMOTpPETL ABa NyTHU:

1. He yuutbiaTe npn paspabotke npoekta C33
(haKTop aKycTMYECKOoro BO3AEACTBUN NPU 3KCMya-
TaLun BO3AYyLIHbIX CY40B, @ B KAYeCTBe OCHOBHOMO
aKTopa MCronb30BaTh rpaHULy 30HbI NPU3EMHbIX
KOHLIEHTpaUui 3arpssHAIOWMX BELLECTB B pamKax
npenenbHoaonyCTUMbIX KOHLEHTpauuii Bbibpachi-
BaeMbIX BELLECTB.

B aTom crny4ae 30Hy WyMoBOro Bo3aeicTBMS He-
06X0AUMO yuNTLIBaTL KaK 30HY CAHUTAPHOIO Pa3phbl-
Ba TeppuTopuu, KOTOPOI NPeabABNATCA AOMNONHU-
TenbHble TpeboBaHWUA No pasmelLeHnio O0BbLEeKTOB
KWNOro 1 KyNbTYPHO-ObITOBOrO HasHaueHus no dak-
TOPY — WyM, @ TakKe QOMKHbI GbiTb yCTaHOBMEHbI
TpeBoBaHWs K 3BYKOU3ONALMM M NNAHNPOBKE AaHHbIX
OGbEeKToB A0 AOCTUXKEHMSI NPEAENbHO LONYCTUMbIX
3Ha4eHUl ypoBHEN 3Byka BHyTPU MOMELLEHUA.

2. YcraHaerueatb C33 asponopToB No Bcem
BbllUENepeyncneHHbiM akTopam, UTo npuseaer Kk
nonagaHuio B €€ rpaHnLbl OrpOMHON0 KONUYECTBa
TEPPUTOPUN, a TaKkKe yXe CyLUECTBYIOLUX 3acTpo-
€K XMNOoro 1 KynbTypHO-ObITOBOro HasHa4YeHNA.

- B aToMm criyyae ocTaeTtcs HepeleHHLIM Bonpoc
cornacHo CaHluH 2.2.1/2.1.1.1200-03 [11] o He-
AONyLLUeHUV pasmelleHVA B CaHUTapHO-3aLLMTHOM
30He ONTOBbIX CKNAA0B NPOAOBONLCTBEHHONO ChIpbs
W NULLEBbLIX NPOAYKTOB, CMOPTUBHLIX COOPYXEHMWIA,
napkoB, obpa3soBaTenbHbIX U AETCKUX YUPENAESHU,
ne4yebHo-NpoUNaKTUHECKUX N 0340POBUTENBHBIX

yupexaeHuir obLiero nonb3oBaHus, 06LEKTOB Ans
NPOXUBAHUA foAen, KONMEKTUBHBLIX WNU UHAUBK-
AyanbHbiX AauvHbiX W Caf0BO-OrOPOAHLIX y4acT-
koB. Yto pgenate B atom cnyvae? CobupaTb nog-
NUCKN C XWUTENen O TOM, YTO OHK O03HAKOMMEHbI C
npobrnemol HeraTUBHOrO BO3QEWCTBUS N HUKTO He
GyneT nMeTb HUKaKNX NpeTeHsui k asponopty. Tak-
*e cornacHo n. 2.11. CanluH 2.2.1/2.1.1.1200-03
[11] npu «cTpouTenbCcTBE HOBLIX, PEKOHCTPYKLMU
Wy TEXHUYECKOM NepeBOOPYXEHUN AeUCTBYIOLUX
NPeanpUsiTU N COOPYXEHWA JOMKHbI BbiTb Mpe-
AYCMOTPEHbI MEPONPUATUS U CPEACTBA HA OpraHu-
3aumio n BnaroyctpolicTeo C33, BkNoyan nepece-
neHwe xutenen, B cny4ae HeobxogMMOCTU», uTO
MOXET NPUBECTU K KOfoccanbHbiM 3aTpartam npu
PEKOHCTPYKUMM aBUanpeanpuATUi, CyLLLECTBYOLLIUX
HaMHOro paHblue, YeM MHOrMe Xwunble 0GbeKThl B
paiioHe asponopTos.

BbiBOoAbI

Takum o6pasom, npegnaraetcs cneayoWui Bbi-
XOA U3 3TON HENPOCTON CUTyaLMu:

- Bbnonnutb kniaccudukaumio no rpynnam
asuanpeanpuATUi ¢ HopmatusHon C33 pasmepamu
100 v 500 meTpos, nubo paccmatpvBaTb aBua-
NPeanpuAThe Kak COBOKYMHOCTb CMEXHbIX Mpo-
M3BOACTBEHHbIX y4aCTKOB M yCTaHaBnuBaTb HOp-
matueHylo C33 aBuanpeanpuaTUA, BKIOYANOLLYIO
50-T1 METPOBYIO 30HY OT rpaHu1L aBUanpesNPUATUS
u obulylo orubatoyyro HopmaTusHbix C33 Kaxgoro
13 NMPOW3BOACTBEHHbLIX YYACTKOB, BbIXOAALWMX 3a
50-T1 MeTpOBY!IO 30HY;

- YcraHoBMTL nokasaTtenu orpaHuyeHus C33
a’poropra ¢ y4ETOM LUYMOBbIX KapT a3ponopToB M
BblAEMNeHNEM 30HbI NOSTHOrO 3anpeLUeHns cenuTeb-
HOro HasHa4eHUsi TeppuUTopuM U 30H CaHUTAPHOrO
paspbiBa;

- YnopaaounTs HopMUMpOBaHWE aBUALMOHHO-
ro Wwyma Ha cenuTtebHbIX TeppuUTopUsx.

YCTAHOBJIEHME CAHUTAPHO-3ALLUTHOW 30HbLI ASPOMOPTA
MO HEBJIATONMPUATHOMY ®AKTOPY «ABUALIMOHHbIN LLIYM»

O.A. Kapmbiwee
FocHN A

Beepgenue

PaboTbl no ycTaHoBReHuio rpaHuy 30H orpaHunye-
HWA >u1noi 3acTpomku B6NU3N a3ponopToB NPOBO-
ANnnCb 1 NPOBOAATCA a3pONoOpPTaMMn rpaXaaHCKoOM
aBnaunn HaduHasa ¢ 1989 roga, B COOTBETCTBUM C
«PekoMeHgaumsmu ro-cocTasneHmio aKyCTUYeCKNX
NacnopToBs a3ponopToB rpaxaaHcKon asuaumm» [1],
B BuAE LWYMOBbIX KapT OLEHKN aKyCTU4ECKOro BO3-
AeiicTans paboTbl asponopTa Ha ero OKPEeCTHOCTU B
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pamMkax paspaboTku «AKYCTMYECKOro nacropra as-
poropTa», UMeloLLEro NATUNETHUIA CPOK OEeNCTBUS.
TPaHLIbI 30H OrPaHUYEHNS X0 3aCTPOKU BGMU-
31 asponopTa yCTaHaBMUBAaIOTCA B OCHOBHOM MO Mak-
CAMaribHbIM YPOBHAM 3BYKa («AKYyCTUYECKUIA NacnopT
MexayHapogHoro asponopta [lomMoaenoso» [2]), pexe
— MO 3KBUBANEHTHLIM YPOBHAM 3BYKA («AKYCTUHECKUN
nacnopT MexxayHapoaHoro asponopra LLepemeTbeso»
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[3]) vn1 ogHOBPEMEHHO MO ABYM KpUTEPUAM («AxycTi-
yeckuii nacnopT adpornopra BHykoso» [4]).

J1n18 NOCTPOEHUA KOHTYPOB PaBHOrO YPOBHA 3BY-
ka npy paspaboTke «AKyCTUYECKOrO nacnopTa as-
poriopTa» WCMOMNb3YTCA HOPMaTMBLI AONYCTUMBIX
yposHeil 3syka no FOCT 22283-88 «lLlym asvauu-
OHHbIN. [lonyCcTUMbie YPOBHU LLyMa Ha TeppuTopun
KMNOW 3aCTPOVKN N METOALI ero usmepenus» [5] n
6aanpyowmmes Ha FTOCT 22283-88 «PekomeHaa-
UMSIM NO YCTAHOBNEHUIO 30H OFPaHNYEHUs XUMoW
3aCTPOMKM B OKPECTHOCTAX a3pOnopToB rpaXaaHc-
KOI aBMauum U3 ycrnosuia wyma» [6).

YpoBeHb OTBETCTBEHHOCTY LLIYMOBOW KapThbl a3po-
nopta, umetoLlelica B «HCTPyKUM Nno Npou3BoAac-
TBY MONETOB» KaXA0ro adpOAPOoMa 1 Hanpaensemon
B coOTBeTCTBUMU C «dPeaepanbHbIMU Npasunamm uc-
nonb30BaHUs1 BO3AYLIHOMO NpocTpaHcTea P®» [7] B
opraHbl UCNOMHWUTENBHON BIACTV, UMEET PEKOMEH-
JAaTenbHbli Xapakrep.

Tpebopanusmu n.3.2. CanlluH 2.2.1/2.1.1.1200-
03 «CaHvTapHO-3alMTHbIE 30Hbl W CaHWTapHas
knaccucukaumus NpeanpusiTUil, COOPYXeHWid K
nHbIX 06bekToB» [8] yKasbiBaeTcs, 4TO HOpMaTUB-
Hbill pasmep rpaHuLbi CaHUTapHO-3aLUMTHOW 30HbI
(C33) ans 06LEKTOB BO3AYLIHOIO TpaHcnopTa fon-
xeH ObiTb YCTaHOBMEH MO CaHWUTapPHO-3NUAEMWO-
MOrMYECKUM HOPMaM AOMYCTUMbIX YPOBHEN LyMa
- CH 2.2.4/2.1.8.562-96 «LUlym Ha pabouux mecrax,
B MOMELLEHVSAX XUMbiX, 0BLIecTBEHHbIX 34aHUA U
Ha TeppuTOPUM XUNOW 3acTpoiku» [9], koTopble
KecTHe, YEM HOPMUpYEeMbie YPOBHWN aBUaLMOHHOIO
wyma no MOCT 22283-88 [5].

Mpw atom n.3.1. CanlMuH 2.2.1/2.1.1.1200-03 [8]
npeaycmarpueaeT, 4To pasmepbl C33 06bekToB BO3-
AYWHOro TpaHcrmopTa A0MKHEI ObiTb yCTaHOBNEHbI
pacyeTHbIM MyTEM C YY4ETOM MECTa pacnonoXeHus
WCTOYHWUKOB U XapakTepa co3faBaeMoro MMu LLUyma.
K coxaneHuio, B HacTosee Bpems B Poccun (FOCT
22283-88 [5], «PekomeHgauwn Mo yCTaHOBMEHWUIO
30H OrpaHN{EeHUs XWol 3acTponku...» [6]) n 3a py-
Bexom (PexomeHAyeMbI METO/, pacyeTa KOHTYpPOoB
Lyma Bokpyr asponoptos [10]) MetoTca ToNbKO Npu-
BnmKeHHbIe METOAVKL pacyeTa U NOCTPOEHUS KOHTY-
pOB PaBHOTO 3KBWBANEHTHOrO YPOBHS 3B8YKa Npw neT-
HOI 1 HasemHoW akcnnyatauuu BC, ¢ norpetHocTbLi0
pacyeTa B KOHKpeTHo# Touke ao 15-40% no cpasHe-
HUIO C pe3ynbTaTtamm NPAMbIX 3MEepPEeHUA.

Kpome Toro, B pasgene Il CaHluH
2.2.1/2.1.1.1200-03 [8] «YueT dusn4eckmx akro-
pOB BO3AENCTBUA HA HaceneHne Npyu yCTaHoBNeHU!
CaHNTapHO-3aLMTHBIX 30H» HEe y4TeHa creuuduka
Takoro HebraronpusiTHoro dakTopa, Kak asuaum-
OHHbIA WYM, OKa3biBaloWMiA BO3AENCTBME HA MHO-
rme KWnRoMeTphbl no nNyTn apuxeHus BC, a asponopt
paccMmarpuBaeTcA Tonbko kak obbexT, rae npesa-

NVPYIOLWMMIA UCTOYHMKaMK Wyma ABNAIOTCA CTauu-
OHapHbIE UCTOYHUKM.

OpnHoBpemMeHHO 06beKThl BO3AYLIHOIMO TpaHcnop-
Ta He BKMIOYEHbl B CaHWTApHYK Knaccudukauuio
pasgena IV CanlvH 2.2.1/2.1.1.1200-03 {8]. Bos-
MOXHO, MoaToMmy wmpuHa C33 oObLeKToB BO3AYLL-
HOrO TpaHcnopTa B COOTBETCTBUM C N.2.14. CanlnuH
2.2.1/2.1.1.1200-03 [8] ycTaHaBNMBaeTCA B KaXAoMm
KOHKpETHOM Criy4ae pelueHvem [naeHoro rocyaapc-
TBEHHOTO CaHuTapHoro Bpada Poccuiickoin ®enepa-
UMM UNW ero 3aMecTUTenNs, YTo OTpaXaeT NoHUMa-
HWe CyLeCTBYIOLWMX TPYAHOCTER NO yCTaHOBNEHMto
rpanuy C33 asponopToB (aBuanpeanpuaTui).

Cpeav Bcex rocyaapcTs MeXAyHapogHOW opra-
Hu3aumv rpaxaaHckoi asnauum ICAO cyliecTeyet
€ANHOE MHEHMe O TOM, YTO CTPYKTypa LyMOBbIX
30H a3poONOPTOB A0SKHA B CBOEN OCHOBE COOTBETC-
TBOBaTb KOHKPETHOWN OKpyXatollei cpeae, rae 3tu
30HbI 6yayT npumeHsTeeaA [11,12).

OueHKa CTeneHn NPMrogHoCTW K 3acTpolike Tep-
PUTOPWU B OKPECTHOCTAX MPOEKTUPYEMbIX U AeWc-
TBYIOLLMX A3POMNOPTOB 3aKNio4aeTcs B NOCTPOEHUM
KOHTYPOB PaBHOTO HOPMUPYEMOro LymMa (paBHOro
ypoeHs 3Byka), cospasaemoro BC npu ux neTHoM
W Ha3eMHOW 3Kcnnyaraumu. 3TU pacyeTHble NnocT-
pOeHWst PEKOMEHAYETCH BbINONHATL, NCXOAA M3 Ha-
ubonee HebraronpUATHLIX YCroBMiA AKcnyaTauum.
Mpwu cornacosaHuy pasMepoB LWYMOBbLIX 30H 06s-
3aTenbHO YYMTbIBAETCA CMOXUBLUAACA cUTyauvs u
BO3MOXHOCTb NMPOBEAEHUS B HacToawem u oyay-
LWEeM BPeMEHN KOHKPETHBIX MeponpusTWiA, Hanpas-
MeHHbIX Ha ee yryuleHne.

1. NocTtaHoBKa 3apaun. OcHoBHas npobnema
yCTaHoBMeHns caHuTapHoO-3awmTHON 30HbI (C33)
asponopTa no HebnaronpuATHOMY BHELLHEMY BO3-
AEACTBUKO aBUALMOHHOMD WyMa Ha CEeroAHsLHWA
[eHb cocTouT B oTcyTcTeun B Poccun €aMHOoro no-
HUMaHUA KpUTEPVEB YCTaHOBNEHUS pasmepos C33
no pakTopy «ABVALIMOHHBIA WYM» U COBpPEMEHHOMN
METOAMKW PacyeToB aKyCTUYEeCKOro BO3AENCTBUA
NP NETHO ¥ HaseMHOW akcnnyaTaunmn BO3AYLUHbLIX
cynoe (BC), uto ckasbiBaevcs Ha TOYHOCTM NOCT-
POEHUA KOHTYPOB PaBHOrO YPOBHS 3BYKa LUYMOBbIX
KapT a3ponopToB W, Kak CNeAcTBve, Ha onpeaene-
HUM 3 EKTMBHBIX MEPONPUATUA Mo 3awute oT
wyma. Mpu aTom onpeaensiouiee 3Ha4eHNe Ha pas-
mepbl nnowaan C33 nmeet Bbibop kputepus noc-
TPOEHUs1 KOHTypa U HOPMWPOBaHWA aBUaLMOHHOTO
wyma (ALL) Ha cenuTeOHbIX TEPPUTOPUSX.

Ona cpasHeHua B Tabn. 1 npueeaeHb! TUNbl KpUTe-
pveB, WCronb3yemble B Pa3nvyHbIX CTpaHax Mvipa B
HopmaTuBHon Base orpaHu-eHrst BO3OEACTBUA LymMa
OKPY>KAIOLLEI cpenbl (WM aBrauMOHHOMo Luyma), 1 co-
OTBETCTBYIOLME UM 3HAYEHWUS HOPM Ans 30HbI 3anpeTa
HUNULLHOW 3aCTPONKA U3 YCIOBUA aBUALIMOHHOTO LUyMa.
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Tabnuya 1

Hopmamuersie 3HaueHus kpumepues wyma € 30He 3anpema XunuuwHow 3acmpolku u3 ycnoeuli
aeuayuoHHo20 wymMa 0ns psida cmpaH mupa

HopmaTtusHoe
= CootseTcTayolWEE
CrtpaHa KpuTtepuii 3HayeHue aHaueHue LAoKs, ABA
KpuTepus

Lgn, ABA 75 75
CA NEF, PN, ab 40 77
ABcTpua Lgn, BBA 75 75
lepmaHus, L po0e; ABA, O€HL 75 75
Nokcembypr HOYb 67 67
Kanaga, MoHKoOHF, NEF. PN o5 40 77

UcnaHus |

0o 1994 r:
Benuko6puraHus: NNI, PN ab 50 72
rpaxgaHckas asmayus nocne 1994 r:

BOeHHas aBuaLus Laske, BBA 75 75

L psxe» ABA 83 83 N
OaHus, seyus Lgon, BBA 70 70
®paHyma I, PNgb 96 74
Hopas 3enangys TSE, Nackec 1000 75
Lan, BBA 75 75
Wsenuyapus NNI, PNab 66 78
Hopserus L zske» BBA 70 70
Wapaunb L poxe, ABA 75 75
HupepnaHgpbi B (Kosten units) 65 75
Wranus no 1995 WECPNL, aBA 87 73
€ 1995 L 4,0, ABA 75 75

MpnaHgus,

MopTyranus NNI, PNab 60 75
Anorusn WECPNL, abA 87 75
UKAO WECPNL, PNab 87 75
CCCP L pske» ABA, AEHB 65 65
(OCT 22283-88 [5]) HOYb 55 55
YkpauHa, L 5516 BBA, AeHb 75 75
MNpasuna [14] HOMb 65 65
Poccus, L pse» BBA, A€HL 55 65
CaH. Hopmbl [9] HOYb 45 55

Kak BMOHO U3 npuBepeHHbIX AaHHbIX, Wcrons- B nyywem crnyvae aenatoTcs OTAeNbHble MonbITKW
3yeMbie B Hallei cTpaHe HOPMaTWUBHbIE NOKa3arte-
M ANA TEPPUTOPUN XKUNOW 3acTPOVKKW M3 yCroBUiA
aBvauMoHHoro Wwyma kak no MOCT 22283-88 [5], a
ocobeHHo no CH 2.2.4/2.1.8.562-96 [9], sensioTcs
CaMbIMU xecTkMMU. Umetowmitcs onbIT npumMeHeHus
KaK Tex, TaK n Apyrix HOpM NokasbIBaEeT, YTO HOPMU-
poBaHMe aBuMaLMOHHOro Lyma Npu cornacoBaHWM
CTPOWUTENBECTBA NPUMEHUTENBHO K TePPUTOPUNA XK-
NoiA 3acTpoiikK B HALeEN CTpaHe He BbINONHSETCS.
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npumeHeHnss TOCT 22283-88 [5]. MoaToMy HeoB-
X0AWMO Npu3HaTb, YTO AENCTBYIOLLAA B HacTosALee
Bpemsi cuctema HOpMWUPOBAHUA ANSA YCTaHOBMEHWSA
30HbI 3anpeTa XUNULLHOW 3aCTPOIKW Ha TeppuUTOpUN
U3 YCroBuWiA aBUALIMOHHOTO LUyMa — B AaHHOM Cry4yae
C33 aasponopra — Tpebyet obHOBNEHUS 1 paspabor-
KW HOBOrO HOPMaTUBHOIO [OKYMEHTa, y4uTbiBatowe-
O COBpEeMEHHbIe peanun U MeXRyHapOAHbIA ONbIT.
MpoBnema sawuThl OT WyMa NO-NPeXHeMy ak-
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TyanbHa He Tonbko B Poccuk n CTpaHax CHI, Ho
W ripakTu4ecku BO BCEM mMupe [11,12]. CeropgHs,
Hanpuvep, okorno 30% HaceneHus EBponenckoro
Cotosa (EC), unwm okono 120 mnH 4enosek, noasep-
rHyTHl BO3AEVCTBUIO WyMa TpaHcnopra (aoporHO-
ro, JKeneaHoAOPOXKHOro ¥ aBUaLWIOHHOTO) YPOBHEM
Bhilwe 55 gbA (Ldn). 13% Hacenexus EC noasep-
HyTHl BO3OEVCTBMIO LIYyMa TPaHCMOPTa YPOBHEM
Beilie 65 aoBA (Ldn). B CLLUA okono 8 mnH Hace-
MeHUs NoABEPKEHb! BOZAGHCTBUIO WyMa Bbile 65
abA (Ldn) [13].

2. 3oHupoBaHue Tepputopum. CyLiecTByiOLLaA
MUpOBaa NpaKTVKa MnokasblBaeT, YTO ANA peweHns
3a4ay 30HMPOBAHUA [OCTATOMHO UCMONL30BaTh Cy-
TOUHBI KPUTEPUIA WYMa, Hanpumep B Buae Ldn, ko-
Topbiit pekomeHayerca UKAO [15] unu B BuAe Lden,
KOTOPbIli PEeKOMEHAYETCH AVUPEKTVNBOM EC [16]. B
3TOM Criydae pacyeTHbIN BapUaHT OLIEHKM LLyMOBOW
06CTaHOBKM BbIMNONHAETCS ANA OAHOMO BpeMeHHOro
nepvoaa — CYTOK, HO C pasfeneHnem Ha HeCKonbko
WHTEPBANOB — AEHb, HOYb UMK AeHb, Bevep, HoYb
(To ecTb B Cry4ae aspornopTta WHTEHCUBHOCTb none-
ToB AomkHa BbiTb pasgeneHa Ha asa vnn Tpy yka-
3aHHbIX MHTEPBana), YTO MO3BONUT B AaNbHENLEeM
peLnTsL NpoGnemy Lymosoro 6anaxca TeppuTopum
yepes BBEAEHNE KBOTUPOBaHUS LLYMOBOW Harpysku
Mo PasnUYHbIM BpemeHaMm CyTOK.

Mepexon Ha CYTOHHbIV KPUTEPWA LLIyMa NO3BONUT
cokpatiTb B 3-4 pasa o6bem BbMUCNNTESNBbHBLIX pa-
60T no cpasHeHuto ¢ FOCT 22283-88 [5], a pesynb-
TaT aHanv3a He TEpSEeT B CBOEW AOBEPUTENbHOCTW.
Kpome TOro, nepexop nossonuT B GOMblUMHCTBE
cnyyaes u36aBUTLCS OT CYLUECTBYIOLLENO CEroaHs
[ABOVIHOrO HOPMWPOBAaHUA MO MakcuMarneHbIM W 3K-
BUBANEHTHbIM YPOBHAM 3BYKa Npwu 30HUPOBaHWU
TEppUTOPUN.

Ha obcyxaeHue Hay4yHoi 0BLECTBEHHOCTY
npeacraBnsieTcs fBa BapuaHTa HOPMUPOBAHWUA
aBMALMOHHOMO LWyMa NPUMEHWUTENBHO K TEPPUTO-
PUM KWMOW 3acCTPOiKN AN Lenen yCTaHOBMeHWs
30H OrpaHUYEHUS XUNON 3aCTPOVKK Ha TeppUTOpUM
B paiioHe aspoapPOMOB C UCTONb30BaHUEM OTEHECT-
BEHHOI HOpMaTyeHoi 6a3b! (1 BapuaHT) U Ha OCHO-
Be pekomeHaauuii IKAO n HopmaTneHo# 6a3bl EC
(2 BapuaHT) [15, 16].

2.1. YcraHoBneHve 30H perynupyeMoin 3a-
CTPO#KM C WMCMONb3OBaHUEM OTEYeCTBEHHOM
HOpPMaTUBHOI 6a3bl. [lonycTumbie 3Ha4eHNA YpOoB-
Hell aBUaLVoHHOrOo Wyma, onpeaensiowme cTeneHb
NPUrogHoCTM TEPpPUTOPUM B OKPECTHOCTSAX aBua-
NPennNpUATUS K XUNOA 3aCTPOAKe U ApYriM Buaam
WCMONb30BAHUA, MOXHO YCTAHOBUTL C y4eTom obec-
neye HuA TpebosaHuin bnaronpUsSTHOro NPOXUBAHWSA,
a TaKoKe COBPEMEHHBIX TEXHU4ECKNX BOSMOXHOCTEN
AOCTWKEHWUA HOPMATUBHBIX YPOBHEN BHYTPW XAMNbIX

NoMeLLEeHN Ha OCHOBaHWN [ENCTBYIOLLUNX TpeboBa-
HW caHuTapHbIx Hopm CH 2.2.4/2.1.8.562-96 [9],
cTpouTenbHbix Hopm CHull 23-03-2003 «3awmTta
oT wyman [17], FOCT 22283-88 [5] n «PekomeHaa-
LU NO YCTaHOBMIEHWIO 30H OrpaHU4eHUA xUnowu 3a-
CTPOWKM B OKPECTHOCTAX a3ponopTos rpaXxaaHCcKon
aBMaLMmM U3 ycnoBuin Wwymay [6] Ans 3-X xapaktep-
HbIX 30H peryrmpyemMoii 3acTpovki B 3aBUCHMOCTY
OT (yHKLMOHANBHOMO HasHaYeHns panoHa cylec-
TBYIOLLER UM NNaHUpyemMon 3acTpoWku unu otae-
NbHBIX COOPYXEHUI 1 3EKTUBHOCTN UX 3BYKO3A-
LIMTHBIX XapakTepucTuk [18]:

« 30Ha 32CTPOMkKM 6e3 orpaHu4eHun — onpese-
ASieTCS A0NYCTUMBIMM YPOBHAMMW 3BYKa Ha npunera-
fOLLEN K 3aCTPOiiKe TEPPUTOpUK B 3aBUCUMOCTU OT
ee yHKLMOHaNbHOrO Ha3HaveHus bes nposeaeHns
[OMONHUTENbHbBIX LIYMO3ALUUTHBLIX MepOnNpUSTIANA;

* 30Ha perynupyemon 3acTpowku, onpegens-
foLasn NPUrogHoCTL TEPPUTOPUMA B OKPECTHOCTSX
a3ponopTa K 3acTpoiike 13 YCNOBUiA Lyma — onpe-
JensieTcs 3HavYeHnAMU A0NYCTUMBIX YpOBHEW 3BY-
Ka Ha TeppuUTOpUK XUnNbiX, 06LECTBEHHO-4EMN0BbIX
W peKpeaLMoHHbIX 30H U MECT MaccoBOro OTAbIXa
HaceneHVs, Ha TEpPPUTOPUSX pasmelLleHns nedveo-
HO-NPOMUNAKTUHECKUX YUPEXAEHWA 1 nnowaakax
AETCKUX AOLWKOMbHBIX YYPEXAEHWA, Lwkon u Ap.
yuebHbIX 3aBefeHuA 1 YCNoBUAMU obecneyeHuns
CaHMTapPHBbIX W TUIMEHUYECKNX HOPMaTWUBOB BHYT-
Py NOMELLIEHNIA 3@ CHET NNAHNMPOBOYHbIX peLLeHni,
pa3paboTku ¥ NPUMEHEHNS NPOEKTOB LIYMOo3alnT-
HbIX 3[aHWA UK 30aHUA C NoBbILLEHHOW 3BYKOU3O-
nAUneRn HapyxHbIX orpaxkgatounx KOHCTPYKLMIA
(HanpuMep, OKOH, ABEPHbIX NPOEMOB 1 np.). B npe-
penax 3Tow 30Hbl AOMYCKalOTCA AOMNOnHUTEnbHEIS
rpagauvu B 3aBUCMMOCTMN OT YPOBHA ALl u Tpeby-
MOl aKyCTU4ecKoih 3eKTMBHOCTIN LYMO3aLLUT-
HbIX MeponpusaTuin. Pasmepbl 30HbI perynupyemon
3aCTPOMKN YCTAHaBNWBAKTCA SIMHWUAMU KOHTYPOB
PaBHOTO YPOBHS 3BYKA Lanax UMK Laae;

« 30Ha 3anpelleHns XWNOoiA 3aCTPONkn — on-
pefenaeTcs CBepXHOPMaTUBHBIMIA yPOBHSAMM 3BYKa
Ha TEPPUTOPUN XKUMbIX U APYrUX 30H U HEBOIMOX-
HOCTblO oBecnedeHns AoMYCTUMBIX YPOBHEN BHYT-
py NMOMELLEHNIA AaHHOW KaTeropun 30aHWiA 3a CYET
c1'poMTeano-nnaHmposqublx N ApYrMX 3awnTHbIX
meponpuAaTuit. Pasmepbl 30HbI 3anpeLeHuns Xunow
3aCTPOVKM YCTaHaBMUBAIOTCA rpaHuLamMn NUHUA
FPaAOCTPOUTENLHOMO  PerynvpoBanns  (KOHTYpOB
PaBHOTO YPOBHS 3BYKa Lass NN Lamax).

[onycTuMble 3Ha4YEHUA MakCMmanbHbiX - Lamax ¥
aKBMBanEHTHbIX - Laxe ypOBHEN 3Byka, co3pasae-
MbIX Ha CENMUTEBHBIX TEPPUTOPUAX B paiioHe aspo-
nopToB npw akcnnyataumm BC, Ans ycTaHOBNEHHBIX
30H BapuaHTa 1 criegyeT npuHUMaTh no Tabnuue 2.
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Tabnuya 2
Peznamernmauyus oepanuverus 3acmpodku e patioHe asponopma o 1 eapuaHmy
Bua orpaHuyeHus OeHb, ABA Houb, ABA
LAeKa LAMax LAeKe LAmax
30Ha 3anpeLyeHns Xuroi 3acTpoiiku >65 >85 >55 >80*
30Ha perynupyemoii 3acTpoikm <65 <85 <55 <70
3oHa 3acTpoiiku 6es orpaHudeHuit <55 <70 <45 <60

* - ANA 30HbI 3anpeweHns 3aCTPOWKM B HOYHOE BPEMS CYTOK 3HadYeHue Ha 5 ABA Bbiwe, yem no MOCT
22283-88 [5] B cBA3M C TeM, YTO JOCTXMMAS 9 DEKTUBHOCTb HAPYXHbIX OrpaxaaoLmUX KOHCTPYKLMiA

obecneuyneaet 3Bykousonauuio g 35 ObA.

Mpu o6ocHoBaHMM pasmepos caHWTapHO-3a-
LWMTHOK 30HBI asponopra no HebnaronpusTHomy
BHELIHEMY BO3AEWUCTBUIO aBUALMOHHOTO WyMa gns
30H 3anpeLyeHns Xunon 3acTpoiiku 1 perynupye-
MO 3aCTPOIKM 32 OCHOBY PEKOMEHAYETCA NPUHSATD
SKBMBanNEHTHbIN ypoBeHb 3ByKa, Kak hakTop ans
OLEHK NPUrOAHOCTU TEPPUTOPUM K MPOXUBAHMIO
n pabore niogei, a MmakcumanbHbIA ypOBeEHb 3BYyKa
NPUMEHATE NPU NpeabABNEHUN TpeGoBaHWi K NNa-
HUPOBKE XMNbIX 1 KYNLTYPHO-BbITOBBIX MOMELLEHUI,

Laa/10 (Levoning*5)/10 (Lnignrt10)/10
Leen =101g [%(12“0 +4x10 +8x10 )

rae:

— Ly, Levening, Lugn — 3TO 3KBUBAnEHTHbIE
YPOBHM [ANUTENBHOMO WyMa, CNeKTpbl KOTOPbIX
CKOppekTMpoBaHbl No wkane «Ax» (ctaHgapT 1SO
1996-2: 1987 [19]), koTopbie onpeaensiloTcs Ans
AHEBHOTO, BEYEPHEro U HOYHOro Nepuoaos BpeMe-
HU CyTOK;

~ AeHb cocTouT U3 12 vacos, Beuep - u3 4
HacoB U Houb - 13 8 yacos. CtpaHbl EC moryT co-
KpaTuTb Be4YepHWIA Nepuop Ha oauMH-ABa Yaca U, co-
OTBETCTBEHHO, YBENWYUTL AHEBHON WWNKM HOYHOMN
nepuoa, 13 ycnosusi, ecnu BbIGpaHHLIA BapuaHT
ByneT oanHaKOBLIM ANA BCEX WCTOYHMKOB U OHM
npenocTaeaT Kommccumn EC nucpopmaumio o niobom

Laa /10 (Lnignt10)/10
Lan =101g [2—14(16x1o " ax1g )]

roe:

=  A€Hb COCTOUT U3 16 YacoB 1 HOYb - N3 8 YacoB.

Yto kacaetcs pernameHTaymm orpaHu4yeHus 3a-
CTpOWku B paiioHe a3ponopTa, K 0603HaYEHHBLIM
Bbillie 30Ham 3acTpoiiku 6e3 orpaHuueRu, pery-
NUPyeMoN 3acTpoiiku n 3anpelyeHus 3aCTPONKN
AobaensieTcs 3oHa, HenpurogHasa K 3acTponke, Ko-
TOpas MoOXeT cnyxuTs 060cHOBaHHLIM NPoo6pasom
C33 no chakTopy aBuaLMOHHBIN wym. Tepputopusn
BHYTPU KOHTYPa no rpaHuLiaM 30HbI, HENPUrogHOM
K 3aCTpouke, No CyTW, ABNSIETCA 30HON caHUTapHo-
rO paspbiBa, rae He AOMKHA NIIaHMPOBaTLCS M0bBas
XKU3HEOEATENbHOCTL YenoBeKa.
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UCnonbays CyLLeCTBYIOLWYI0 HOPMaTUBHYIO Baay.

2.2. YcraHoBneHWe 30H Perynupyemoi 3a-
CTPOMKM Ha OCHOBE pekomeHgauwin MKAO [15] u
HopmatueHon 6aabl EC [16]. Hopmuposanue ALLl Ha
TeppUTOopUn B paroHe aapoapoMa npeanaraerTcs
pewartb, B3sB 3a ocHoBy PekomeHaauum CoseTa EB-
ponbi (OQupektusa 2002/49/EC Esponeiickoro nap-
namenTa n Coseta ot 25.06.2002r . OTHOCUTENBHO
OLI€HKI 1 KOHTPONA LWyMa OKpyKatoLLew cpeapi [16])
C ucnonb3oBaHnem aeckpuntopa Lden.

(1)

cucTemaTm4eckoM OTIIMHIK OT YCTAHOBEHHbLIX 3Ha-
YeHui,

~ HaYano COOTBETCTBEHHO [Hs, Beyepa U
Houm BbiGKpatoTes cTpaHamu EC otaenbHo (BbIBOP
AOMKEH ObiTb 8AUHCTBEHHbIM ANA BCEX UCTOMHUKOB
LYMOBOTO 3arpsisHEHWs]), yCTaHOBMNEHHbIe ycpes-
HEHHbIE 3Ha4YeHus cnegyiowme: ot 07.00 go 19.00,
ot 19.00 go 23.00 u ot 23.00 go 07.00 mecTHOro
BPEMEHMN.

Ans pewenuns sagay soHMpoBaHus UKAO peko-
MEHAYETCA CYTOUHbIN UHAEKC WyMa Ldn, noao6HbIA
WHAekcy Lden, Ho Tonbko BKNKOYatOWWiA aBa WHTEp-
Bana pasbuexns cyTok. Torga BbipaXKeHWe (1) npu-
MeT Bug (2):

(2)

* 30Ha, HenpuroaHas k 3acTpoiike, onpepens-
€TCs1 CBEPXBLICOKUMU YPOBHAMU 3BYKa Ha TeppuTO-
PU1 Baonb MapLupyTa noneta BC v npu onpo6osa-
HWW aBuanBuraTenen Ha MecTax CTOSIHOK, KOTopble
B pAae cnyyaes MoryT npusectu k HeoBpaTuMbim
NOCNeacTsusaM yXyALWEeHWs 300pOBbS Yeroseka.
Paamepb! 30HbI, HeMNpUrogHoON K 3acTpoiike, ycra-
HaBNWBAKOTCA BHYTPU rpaHUL KOHTYPOB paBHOro
ypoBHs 3Byka Lden (Ldn).

* 30Ha, HenpurogHas K 3acTpoike 3 ycno-
BUR WyMa, O0MKHA BbiTb BBeAeHa B «Cucremy
30HUpOBaHNA asponopToB ANs Uenen 3eMnenonb-
30BaHWA», Tak KaK yxe CRnoXuBLUAsICA 3acTpolika
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BO MHOMMX CUTyaUMsiX HapywaeT TpeOoBaHWUs Kak
AeNCTBYIOUMX  CaHWUTapHO-3NUAEMUOITOTUHECKNX
Hopm CH 2.2.4/2.1.8.562-96 [9], Tak U MeHee xec-
Tkux no MOCT 22283-88 [5]. B aTton cutyauun yka-
3aHHble HOPMbI He pelwaloT npobnemy perynupoea-
HWS LyMa B 30HE C YPOBHSIMM, NpeBbilualownmy 65
ABA ans cyTouHoro uHpaekca Ldert.

Mput 060CHOBaHUN Pa3MEPOB CaHNTaPHO-3aLLUTHON
30HbI asporiopTa no HebnaronPUATHOMY BHELLHEMY
BO3AEMCTBMIO aBUALIMOHHOIO LiyMa NOCTPOEeHUE KOH-
TYPOB PaBHOTO YPOBHS 3BYKa BbINONHAETCA NO KpUTe-
puto Lden (Ldn). Jonyctumbie sHaueHua Lden (Ldn),
co3aaBaemble Ha CennTEDHbIX TEPPUTOPUSAX B panioHe

asponopTos npy aKcrnyaraumm BC, Ansa ycraHosneH-
HbIX 30H BapuaHTa 2 crieayeT NpuHUMaTL No Tabnuue
3. Mpw cocTaeneHnn Tatn.3 Bbin UCnonb30BaHbI CBE-
Aenvs Tatn.1 «HopmaTtuBHble 3HaYeHUs Kputepues
LyMa B 30HE 3anpeTa >KUNULIHOA 3acTPOWKN U3 yC-
NOBWIA aBUALIMOHHOIO LWyMa AnA psaa cTpaH Mupay ¢
apanTaumen HopMaTUBHbBIX 3Ha4eHU K LAEKB.

[ns BbINONHEHUA NMPOTMBOLLYMHBIX MEeponpus-
TWIA B 30He perynupyemoii 3acTponkn Heobxoaumo
UCNonNbL30BaTh 4OMNYCTUMbIE 3HAYEHUA Makcumanb-
HbIX - Lamax ¥ 3KBMBANEHTHBLIX - Lase YpOBHEW 3BYKA,
AS1A YCTAHOBMEHHbBIX 30H BapuaHTa 2 cneayer npu-
HUMaTb no Tabnvue 3.

Tabnuuya 3
PeznameHmayus o2paHu4eHusi 3acmpoliku e palioHe asporiopma o 2 eapuaHmy
Bupa, orpanunyeHuns Lden, aBA OeHb, oBbA Houb, oBA
LAeks LAmax LAeks LAmax
30Ha, HeENpUrogHas Kk 3acTpouke L>75 L>75 L >90 L >65 L >80
30Ha 3anpeLLeHus xunoii 3acTpoiikn [ 752L>65| 752 L >65 | 90 2L.>80 | 652L>55 802L>70
30Ha perynmpyemoi 3acTpomnku 652L>55|652L>55| 802L>70 | 552L>45 | 70 2 L>60
30Ha 3acTpoliku 6e3 orpaHu4eHuiA L <55 Ls55 L<70 L<45 L=<60

Jinsi a3poapOMOB € HU3KON NHTEHCUBHOCTBLIO NOse-
TOB (MeHee 40) pernaMeHTaLs orpaHN4YeHWsA 3acTpou-
KM B paioHe asponoprta U obocHoBaHWe pasMepoB
C33 no HebrnaronpuATHOMY BHELIHEMY BO3AEWCTBUIO
aBMaLIMOHHONO LUyMa, NOCTPOEHNE KOHTYPOB PaBHOMO
YPOBHA 3BYKA BLIMOMHSIOTCA MO KPUTEPUAM  Lase MU
Lamax, MpUBEAEHHBIM B TabNuLe 3.

Passutne MUpoBO# rpaxaaHckon asuauuu (FA)
UmeeT TeHAEHUWI0 K yBenudeHuio obbema rpyso-
naccaXXupckux NepeBo3OK, B Nepeylo ovepeib 3a
CHET YBENUYEHMNS NHTEHCUBHOCTW NEPEBO30K, a Tak-
Xe rpy30onoAbLEMHOCTU U NaccaXMpoBMECTUMOCTU
BO3AYLUHbBIX NarkHepoB. He ABnseTcA UCKNIOYEHMEM
» passuTue asponoptos Poccuu. [laxe no cambiM
OCTOPO>HbLIM OLUEHKaMm (cornacHo marepuanam
MUuHUKA TA «AaponpoekT» «Cxema komnnekc-
HOro pasBUTUA MOCKOBCKOFO aBWaLMOHHOro yana
no 2015 r.») npegenbHas NponyckHasa crnocoBbHoCTb
MOCKOBCKUX a3ponopToB nosbicuTcst Ha 20%.

B uenax nporHo3mposaHus pa3BUTHa aKycTuiec-
KON CUTyauuu, CBA3AHHON C U3MEHEeHWem napka u
WHTEHCUBHOCTU nonetos BC, n, cOOTBETCTBEHHO,
n3meHeHns pasmepos C33 no dakTopy aBnauUnoH-
Hblil LYyM, NpeacTaenseTcs uenecoobpasHbiM Bbl-
NOMHATbL NPOrHO3 CPOKOM Ha 5 neT (Kak 3To npakTu-
KyeTcsi npy paspaboTke «AKyCTUMECKUX NacrnopTos
a3ponopTOB rpaxaaHckow asnauuu» [1] ) v Gonee
10-15 neT npn peKoHCTPYyKUMM aspoapoma.

MosTomy ons 06ounx pacCMOTpeHHbIX BapuaHToB
npy UX BHEOAPEHWU OCTaeTcA Hesbibriemoe npasu-
NO. NpU PEeKOHCTPYKUMWA CYLLECTBYIOLWNX a3ponop-
TOB WU U3MEHEHWUM YCITOBUIA 1 pexuma Ux akcnny-

arauuun, B TOM YuCne YBEnuYeHWn WHTEHCUBHOCTU
nonetos BC, akyctudeckas obcraHoBKa Ha npw-
neralowmx cenuTedbHbIX TeppuTOpUAX He AOImKHa
yxXyawarbcs, ypoeHu ALLl He [omkHel NpesbillaTb
yCTaHOBNEHHbIX 3HaueHui. C Lenbio 061LecTBeHHO-
FO KOHTPONSA 3TOFO MOMNOXEHNS a3PONOPThI AOIHKHbL,
npu paspaboTke NPOEKTOB PEKOHCTPYKLMM U nocne
hOpMMpOBaHUA EXerofHoro crabunbHoro pacnu-
caHus MHOPMUPOBaTb MECTHblE OpraHbl BriacTu
0 BO3MOXHbIX U3MEPEHUAX Pa3MeEPOB YCTAHOBMEH-
HbiX C33 LymOBbIX 30H.

3. Mpumepbl NpUMeHEHUA HOPMUPOBAHUA
B uensx nocrpoeHus C33. B kayecTse npumepa
NPUMEHEHWUA PasNUYHbIX HOPM MOXHO pacCMoT-
peTb 30Hbl aKyCTUYECKOrO BO3AEWUCTBUS Ha Teppu-
TopuM BGNM3u aapoapomoB BHykoso, Ydpa u Octa-
(hbeBO, NMOCTPOEHWE KOTOPbIX BbinonHeHo B 2006
roay 3AO «LleHTp akonorudeckon GesonacHocTu»
B pamKkax paspaGotku npoektoe C33 a3ponopTos.
3TV adponopThbl MMEIOT PasnUUHY0 MHTEHCMBHOCTD
WU TUNbI 3KCNNyaTUpyEeMbIX BO3AYWHbIX CyAOB, HO
npv BbinonHeHnn npoektos C33 no dakTopy aBu-
aLMOHHbII LYM BO3HWKNU OfMHaKoBble npobnembi
[BONHOrO HOPMMWPOBaHWA aBWaLMOHHOIO LymMa W
TOYHOCTU oMpeAeneHns NNowaaHbIX rpaxHuL, BHYT-
pU KOTOPbIX WMEETCs NpeBbllleHne npeaenbHo-
[ONyCTUMbIX YPOBHEN 3BYyKa.

Ha puc. 1.1-1.4, 2.1-2.3, 3.1 n 4.1 npeactasneHb!
LLYMOBbIE KapThl 30H OrPaHUHEHIA XWUON 3aCTPONKM
B palioHe asponopTos BHykoBo, Octadbeso v Yda
M0 paBHbIM 3KBUBaNEHTHLIM U MakCUManbHbIM YPOB-
HAM 3ByKa. AHanu3 npefacTaBneHHbIX rpadpu4eckux
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MaTepuanos ellje pas ybeantenbHo 4OKa3bIBAET, YTO
4YeM Bblllle MHTEHCUBHOCTb MOMETOB, B TOM YUCHeE B
HOYHOE BpeMSs, 1 3KCryaTUpyroTcs Gonee LyMHbie
BO34YyLWHbIe cyaa, To Tem Gonblue nnowanb, orpaHu-
YEHHas KOHTYPOM paBHOro YPOBHsI 3BYKa.

Mo pesynbraTtam pacyeToB Ha MacwTabHon no-
AocHose 1:200000 6binu NOCTPOEHbI NIUHUK PABHOTO
YPOBHSA 3ByKa U Npu HaseMHOW 1 NETHOW aKcnnyara-
umm BC B paitoHe aapoapoma BHyKoBo corfiacHo Tpe-
6oBaHusam CH 2.2.4/2.1.8.562-96 [9] u TOCT 22283-
88[5] n no Hopmam, gercTyloWMM B lepmaHny.

CooTBeTcTBEHHO, NO pesynsTaTaM pacyeToB U
BbINOMHEHHbIX N3MepeHuit Bbinu NOCTPOEHbI IMHUA
paBHOro ypoBHs 3ByKa Npyv HaseMHOW 1 NTETHOMR 3KC-
nnyarauum BC B paitoHe aspogpoma BHykoso ans
TPex BapuaHTOB:

— cornacHo Tpe6osaHuam CH 2.2.4/2.1.8.562-
96 [9] - Ha puc.1.1 npuBeaeHb! rpaHnLbl 30H 3KBU-
BaneHTHOro YpOBHS 3ByKa B HOYHOE BPEeMSsi CYTOK
= 450BA (nnowagpio S = 516,14 kM%) 1 B AHeBHOE
Bpems cyTok = 55 (nnowagbio S = 232,89 kw?), a
Ha puc.2.1 npmBeaeHbl rPaHULbl 30H MaKCUManbHO-
ro YpoBHsi 3ByKa B HOMHOE BpeMs cyTok = 60 aBA
(Nnowagblo S = 4460,13 kM®) U B AHEBHOE BPEMS
cyTok =70 (nnowagbto S = 1246,65 km?);

— cornacHo Tpe6osaHnam MOCT 22283-88 [5]
— Ha puc.1.2 npueeneHbl rpaHnUbl 30H aKBMBANEH-
THOMO YPOBHS 3ByKa B HOYHOE BPEMSA CyTOK = 55
ABA (nnowagpio S = 55,85 kM) u B gHEBHOE spems
cyTok =65 (nnowaabto S =60,78 km?), a Ha puc.2.2
npusedeHbl rpaHuLbl 30H MakCUMAaNbLHOMO YPOBHS
3Byka B HOYHOE BpeMs cyTok = 75 gBA (nnowagbio
S = 713,25 kmM’) 1 B AHeBHOE Bpems CYTOK = 85
(nnowapbto S = 141,45 km?);

~— AnA CpPaBHEHWA NOCTPOEHbl NMUHUW paBHO-
ro 3KBUBANEeHTHOrO YPOBHSA 3BYyKa, Onpeaensiolme
FPaHWULIBI 30H 3anpelueHrs U orpaHUYeHNs XUnom
3aCTpONKK, 1Mo HOpMaTUBHLIM TpeGosaHnam Mepma-
HWW — Ha puc. 1.3 NUHUAMU PaBHOrO 3KBUBANEHT-
HOMO YpOBHA 3ByKa B HOYHOE Bpemsi CYTOK = 67
ABA (nnowapbio S = 40,09 kM%) 1 B AHEBHOE BpEMS
cyTok =75 abA (nnowagaeio S = 10,07 km?).

lMpuseaerHas Ha puc. 1.4 «lllymosas kapTa pe-
KOMeHOyeMbIX 30H OrpaHWMEHUs XXUMOW 3acTPOiA-
K (pekoMeHayemas CaHUTapHO-3alUMTHAs 30Ha)
asponoprta BHykoBO no ¢hakTopy — aBUaLMOHHbINA
Wym» NO3BONAET HAMMAAHO NpPeAcTaBuTh pasme-
Pbl 30HbI 3anpelleHns U 30HbI PErynUpyemMoi xu-
F10/ 3aCTPOIiKkM B paiioHe aspoapoma BHykoBo npw
skcnnyatauun BC, coBeplualowmx B3neTHo-noca-
AO4YHblE onepaunn B asponopty BHykoBo. O6uias
nnotwjanb TEPPUTOPUMU 30H OrPpaHUYEHUS XUMNOW 3a-
CTpoiikn cocTaenseT 1144,30 km>.

B Tom uucne, soHa 3anpeLyeHmns xunoii 3acTpoii-
KW, orpaHu4yeHHasa NnuHWen paBHOro aKBUBANIEHTHO-
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ro ypoBHs 3Byka LAsks = 55 abA, cosgaBaemoro
nonetamu BC, n nuHWein paBHOro MakcumarsHoro
ypoBHA 3Byka LAmax = 70 gbA, cosgasaemoro on-
po6osaHuem peuratenei BC, saHumaeT nnowagp,
paBHylo 102,35 kM’. A 30Ha OrpPaHUYEHWUS XKUMOIA
3aCTPOWKWN, OrpaHUYEHHaa NNHNEN paBHOro Makcu-
ManbHOro ypoBHsi 3asyka LAmax = 70 nbA v rpaHu-
Liel 30HbI 3anpeLUeHns XXUMNoi 3aCTPOKK, 3aHUMa-
eT nnowagb 1144,30 kv,

CrnoxumBLuascs akycTu4eckasi CUTyaLmMa oTpaxa-
€T Heo6XoAMMOCTL NPOBEAEHUS OpraHn3aLMOHHBIX
MEpONpUATUIA, B NEPBYIO oYepeab CBA3aHHbIX C Or-
paHW4YeHWeM 3KcrnnyatauuMn CamoneToB LUYMHbIX
TUNOB, 0CO6EHHO B HOYHOE BPEeMs CYTOK. .

Ons asponopra OctacdhbeBo 6biNo0 BbINONHE-
HO NOCTPOEHWE LIYMOBOW KapTbl (PekomeHayemas
CaHWTapHO-3alLMTHaA 30Ha) MO JIMHWUAM PaBHOrO
3KBWBaNEHTHOTO YPOBHSA 3BYKa B HOMHOE Bpemsi Cy-
Tok LAaks = 55 gBA (nnowageio S = 22,60 km?) u B
AHeBHoe Bpems cyTok LA3kBe = 65 aBA (nnowappio
S = 1,43 km®) no TOCT 22283-88 [5].

YTo Kacaetcs aspoapoma Yda, To nocTpoeHue
LIYMOBOW KapThl (PekoMeHOyemasi CaHWTapHO-3a-
LWUTHasn 30Ha) OblNo BLINOMHEHO ANA HOYHOTO Bpe-
MEeHU CYTOK MO NWHUAM PaBHOro0 3KBMBANEHTHOro
ypoBHsA 3Byka LAakB =450BAno CH2.2.4/2.1.8.562-
96 [9] (nnowaabio S = 69,66 KM®) ¥ MaKCUManbHOMO
ypoeHs 3Byka LAmax = 75 gpbA no NOCT 22283-88
[5] (nnowapbio S = 300,37 kM%) — M. puc. 4.1.

4. NoaTtsepxaeHUs rpaHuy C33 ¢ NOMOLYLIO Ha-
TYPHbIX U3MepeHUn SBNAETCA 4OCTAaTOYHO CrOMHON
3apavqen, npexae BCero CBA3aHHON C OPUEHTUPOBKOW
Nno MECTHOCTU TOYEK U3MEPEHUA, HEeOBXOAUMOCTbHIO
obecneveHus Tpebyembix MOCT 22283-88 [5] ycro-
BUiA NpOBEAEHUS U3MEPEHUiA U Apyrux akTopos. Mpu
WHCTPYMEHTaNbHOM MNOATBEPXKAEHWM HA MECTHOCTU
NOCTPOEHHBIX KOHTYPOB Wyma LA3ks aspogpomMa BHy-
KOBO BbISICHWIIOCh, YTO USMEPEHHBIE XapaKTepUCTKU
LyMa, KaK Mo LUMpKUHE, TaK 1 Mo SNIUHE KOHTYPOB ABHO
He COBMaAaloT ¢ pacYETHLIMU 3HaYEHUAIMM.

MocTaeneHHas 3agava B onpegenexuy rpaHu
C33 cesAsaHa, B nepeyl ouvepeflb, C TOMHOCTbHIO
YCTaHOBNEHWA TpaHUL 30Hbl 3arnpeLleHus Xunon
3aCTpOMKK, onpeaenseMbIX rpaHALamMmM KOHTYpa 3K-
BMBanNEHTHOro ypoBHA 3ByKa. 3afaHHasi TOMHOCTb
NPU YCTAHOBNEHWUW rpaHuL 30HbI 3KBUBANEHTHOro
YPOBHS 3ByKa, B TOM YACHe W ANs HOYHOTO BPEMeHM
CyToK, kak Haubonee HeGnaronpuaTHOro nepuoaa
akcnnyatauuu BC, moxeT BbiTb AOCTUrHYTa TONbL-
KO MpoBedeHUEeM HaTypHbIX U3MEPEHUI, Ka4ecTBO
KOTOPbIX 3aBUCUT OT NOrpeLIHOCTN U3MEPUTENBHOIO
0BopyAOBaHVS, NPOAOIKUTENBHOCTU W3MEpeHWI,
NoroaHbIX YCNOBUW N MECTa PaCMONOXEHUS TOYKM
UaMepeHui.

Ha ocHoBe HakonneHHoro onwiTa 6Bbina paspa-
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6oTaHa «MeToguka npoBeaeHNA n3aMepeHuin asua-
LIMOHHOIO LLYMAa Ha TeppuUTOpusiX CyLLECTBYIOWER 1
nNNaHUpyeMoWn 3acTPOrK1», MO KOTOPON 1 NPoBOAU-
nuck uameperns. Lienbto nposeaeHus namepeHun
1 HabniogeHun SBNAMOCL YTOYHEHWE pacyeTHbIX
KOHTYPOB PaBHOMO MakCMManbHOIo U 3KBUBAaNEHT-
HOFO YPOBHSA 3ByKa, a Tailoke NpoBeaeHue Busyanb-
HOro KOHTpOnsl 3a npoussoacTsoM nonetos BC u
TOYHOCTbIO BbINONHeHus 3kunaxamu BC ycraHos-
NEHHbIX MapLUPYTOB MONeTa.

YuuTbiBas KonoccanbHylo TPyAOeMKOCTb npoBe-
[EHNS HaTYpPHbIX W3MEPEHWH, npyu niaHMpoBaHUm
N3MepeHuin nNpeanodTeHMe oTAaBanocb OfHOBpe-
MEHHOMY NPOBEAEHWIO U3MEPEHU B HECKOMbKUX
TO4Kax no mapuwpyty aswxeHus BC, yto nossons-
eT npocneanTb Ka4vecTBO BbINOMIHEHUS peanbHOro
noneta B6NM3W/Hag wuccrnegyemMon TeppuTopuen, a
Taloke MHOrOKpaTHbIX ASIUTENBHBIX (B TOM Yncne cy-
TOYHBIX) U3MEPEHUIA B Hanbonee HebnaronpuATHbLIX
TOYKaX (MaLLie BCEro 3TO HaCeneHHbIE MyHKTbI).

UsmepeHns makCMManbHOro yposHA 3ByKa Xa-
pPaKTEPU3YIOT aKyCTUYECKOE COCTORHWE TEeppuTo-
puvn Npu nponeTte KoHkpeTHoro Tuna BC, a namepe-
HUA 3KBUBANEHTHbLIX YPOBHEN 3BYyKA XapaKTepuayoT
aKyCTU4YeCcKoe COCTOsiHWe TeppuTopumu 3a BCe Bpe-
Ma namepeHuin nponetoe BC pasnuyHore Tuna.

Mo pesynbratam NpoBEAEHHLIX W3MepeHWn npu
yctaHosneHun C33 asponopra BHykoBO MOXHO KOH-
CTaTUpOBaTb, YTO NPaKTU4YECKW BO BCEX TOYKaX u3-
MEpEeHUA aBUaLIMOHHOrO LyMa 3adukcUpoBaHo npe-
BblweHue gonyctumoro no CH 2.2.4/2.1.8.562-96 [9]
MaKCMManbLHOro ypoBHs 3syka (LAmax = 70 gbA) B
nHeBHoe Bpemsi Ha 2-15 nBA, Toraa Kak B psge cny-
4YaeB U3MEpPEHHbIE YPOBHW YAOBMETBOPSIOT Tpebosa-
Husim TOCT 22283-88 [5] » He npeBbILIAIOT HOPMU-
pyembiil M0 HEMy YpPOBEHb B AHEBHOE BPEMS CYTOK
(LAmax = 85 gbA). Takoe pasHOuTEHME B OLEHKE
BbI3BAHO OQHOBPEMEHHbIM AEACTBUEM W YYETOM ABYX
AEVCTBYIOLLINX HOPMAaTUBHbBIX [OKYMEHTOB.

Pa3bpoC 4uCneHHbiX 3Ha4YeHU npeBbllueHns
OONyCTUMbIX YPOBHER no cenuTebHOon Tepputopun
OObLACHAETCA Tailoke HETOYHOCTbIO NPOXOXAEHWUA
3KNNaXXamn YCTaHOBIEHHbIX MapLWIPYTOB BbIXOA W3
30Hb!I 83poApPOMa U BO BPEMSI NPOXOXAEHUA TpeTbe-
O U YEeTBEPTOro pa3BoOpPOTOB NPW 3axode Ha nocaj-
Ky. B pesynsrate HabnioaeHu# BbIABMEHO, YTO OT-
KnoHeHnune oTtaenbHbix BC cocraensetr 6onee 2000
METPOB OT YCTAHOBSIEHHOW Tpacchl noneta, gaxe
npn BnaroNPUATHLIX NOFOAHBIX YCIOBMAX U HU3KOM
MHTEHCUBHOCTU NoneToB. YTo kacaeTcs UIMepeHui
LA3kB, TO ux pesynstatbl 6onee crabunbHbl U B
MeHbLLUEW CTENEHW 3aBUCAT OT OTKNOHeHns BC.

MposeaeHne Ka4veCTBEHHbLIX W3MEpPEeHWin npw
NoCcTPOEHNN LLYMOBbBIX KapT aspoapomMos BHykoBo
n OcTadbeBo No3BONUINO YCTAHOBUTL, BO-NEPBbLIX,

TOYHbIe rpaHuUbl C33 1 nNpoBecTu LeneHanpasnex-
Hbie uccneaoBaHUs ANA BbiABNEHUS NOrPeLIHOCTH
N3BECTHbIX pacyeTHbIX METOA0B.

5. OueHKa nNOrpewHocTM B YCTaHOBIIEHUMU
rpaHny C33. Mocne nposegeHns HeobXoAUMbIX
pacyeTHbIX UCCeAoBaHNn N HaHECEHWSA PaCcYETHbIX
KOHTYPOB Ha KapTy MeCTHOCTU BO3HWKaeT Heobxo-
AMMOCTbL noaTeepxaeHus rpaHul C33 ¢ nomoLteto
HaTYpPHbIX uaMepeHuii. Mpu aTom HanbornbLuee 3Ha-
YeHWe MMeeT caMbllii raBHbllA BOMPOC O TOYHOCTU
pac4eTHbIX NOCTPOEHWUNA.

CerogHA MW3BECTHO [OCTaTOMHOE KOMMYecTBO
pacyeTHbIX METOA4OB OnpeperieHus ypoBHEN 3BY-
Ka B TOMKe Ha MECTHOCTU U rpaduiyecKnux MeToaos
NOCTPOEHWUA KOHTYPOB PaBHOrO ypoBHA 3ByKa. [lo
pesynoTatam BbINOMHEHHbIX MHOFOfIeTHUX uccne-
[OBaHWIA YCTAHOBMEHO, YTO TOMHOCTb PaCHETHbIX
METO0B, OTHOCUTENBHO KOHTPOSbHbLIX N3MEepeHun
No rpaHULaMm pacyeTHOro KOHTypa, AN KaXaoro
cnyyas Byaer pasnuyHa:

- Npu pacdeTe KOHTypa MaKCUMarbHOro ypos-
HA 3BYKa €AWHWYHOrO NpofieTa KOHKPETHOro Tuna
BC no pesynbratam cepTUUKAUNOHHBIX WCNbiTa-
HWIA AaHHoro Tuna BC nmorpelwHocTb COCTaBUT He
MeHee 5%;

- npu pacueTte unu rpaduyeckom NOCTpPoOEeHUN
KOHTYpa MakCUMarbHOro ypoBHS 3ByKa €QNHNYHOro
nponeTta KoHkpeTHoro Tuna BC no gaHHbIM npuse-
[eHHbIX xapakTepuctuk Tuna BC norpelHocTL co-
cTaBuT He MeHee 15%;

~  npu rpacn4eckoMm MocTpoeHnn OCpefHEH-
HOro KOHTypa MakcumanbHOro ypoBHA 3ByKa rpyn-
nel BC, o6beanHEHHON No 3afaHHbLIM KpUTEPUAM,
MOrPEeLUHOCTb COCTABUT He MeHee 15-20%;

-  npuv pacdeTe U NOCTPOEHUWN KOHTypa 3KBU-
BaNeHTHOro ypoBHs 3Byka rpynnbel BC ogHoro wnu
HECKONMbKWUX TWMNOB 3@ YCTAHOBMNEHHbIA BPEMEHHOM
nepwos NOrpeLUHoCcTb cocTaBuT He meHee 15-40%
B 3aBUCUMOCTM OT 3a[4aHHOrO0 BpEMEHHOro nepuo-
A3 1 pac4YeTHOro KpUTepnst IKBUBANEHTHOTO YPOBHSA
3Byka (65, 55, 45 nbA).

MorpeilHoCTe pacdeTHbIX METOAOB 3aBUCUT OT
MHoOXecTBa (hakTopos. B ToM yucne Hemanosax-
HOe 3Ha4YeHve 4NA NPoBeAEeHNA pacyeToB U nocne-
AYIOLLEro NOCTPOEHUA KOHTYPOB UMEIOT:

- 3afaHHble pac4eTHbIe MaplupyTbl U YCNOBUA
akcnnyataumu BC B paitoHe a3poapoma;

~  3afaHHble pac4ETHbIE AONYLUEHUS;

- npvMeHsiemasi MeToguka pacyera,

~  Hannuue AOCTaTOMHOM §asbl UCXOOHbIX AaHHDBIX;

- Maciutab BbiBoga WM nepeHoca WNCXOAHbIX
OaHHbIX WM pe3ynsTaToB pacyeToB Ha NOAOCHOBY
(kapTy) uccnegyemoun TeppuTopun.

Mopn ycnoBusiMu akcnnyatauuy cnegyet NoHW-
MaTb He TOMbKO WHTEHCUBHOCTL 3KCnryarauuu B
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AHEBHOE U HOYHOE BPEeMSsi CYTOK, HO 1 TO, KaK 3Ku-
naxu BC BbinonHswT yctaHoBneHHole UMM map-
WwpyTbl BXxoAa/Bbixoda B/M3 30HbI aspogpomMa, Tak
KaK MUMEeHHO 3TOT haKTop Yalle BCEro ABMSETCA OC-
HOBHOW NPUYUHOW PaCLLUMPEHUS 30HbI 3alyMneHns
B panioHe aspoapomoB. log 3agaHHbIMKM pacyer-
HbiMK MapupyTamu cnegyeTr NoHUMaTb OCHOBHbIE
MapLUpyTbl BxoAa-BbixoA4a B/M3 30HLI aspoapoma
6es yyeta nponetHbix BC, ycTaHOBMNEHHbIX MapLu-
pyTOB yxoAa Ha BTOPOM KPYr, BbINONTHEHWUSA TPEHWUPO-
BOYHbIX NOMETOB U T.4,.

K coxanenuio, B HacTosilee Bpems B Poccun u
3a pyGexxoM UMEIOTCH TONbKO NPUBNMKEHHble Me-
TOOWKN pacyeTa U NOCTPOEHUS KOHTYPOB PaBHOMo
SKBUBANEHTHOro YpPOBHA 3ByKa pw NETHOW M Ha-
3eMHoi akcnnyatauuu BC, ¢ norpeluHocTbio pac-
YeTa B KOHKpeTHOW Touke fo 15+40% no cpasHe-
HUIO C pesynbratamit NPsiMbix namepeHui. O6 saTom
CBMAETEeNbLCTBYIOT pesynbTaTbl UccrneaosaHuii, Bol-
NONMHEHHbIX ANA YCTaHOBNEHMA NOrPeLWHoCTH pac-
YeTHbIX METOA0B B CPaBHEHMM € NpAMbIMY U3Mepe-
HUsiMu, B anpene-mae 2006 r. B paitloHe aspoapoma
BHykoBoO.

[Ans uenen atux uccnegosaHWii Bbin BbINONHEH
npeaBapuUTENbHBIN PacHeT KOHTYPOB PaBHOTO 3KBUBA-
NEHTHOrO YPOBHSA 3BYKa MO CrEAYIOLLUM METOANKAM:

1. TOCT 22283-88 «llym aBuaumoHHbIi. Jo-
NYCTUMbIE YPOBHU LLYMa Ha TeppUTOPUN XKUIOoN 3a-
CTPOKKUN M METOALI €0 U3MepeHus» [5);

2. «PexoMeHpaUWW NO YCTAHOBIIEHMIO 30H Orpa-
HUYEHWS XUNOKA 3aCTPONKN B OKPECTHOCTSIX a3pornop-
TOB rPaXXAAHCKOW aBMaLmMn U3 YCNoBuiA LyMa» [6];

3. «MeToguka pacyera wyma CamoneToB Ha
MECTHOCTM Ha OCHOBE JKCTpanosnsiuMn pesynbra-
TOB aKyCTUYECKUX MCMbiTaHUA CUNOBOW YCTAHOBKM
camoneTta B CTaTUYECKMX YCMOBUAX Ha NONETHbIE
ycnosusa», LIATW, B.CamoxuH [20];

4. Metoguka INM 6.2 «The Integrated Noise
Model» [21].

Mo pesynsratam M3MepeHUit U pacyeToB Ha no-
AoCHOBE Gblnn NOCTPOEHbI NMUHWA PABHOMO 3KBUBA-
NEHTHOro ypoBHs 3Byka = 55 n 65 gbA: 3a agByxva-
COBOW, YeTbipex4yaCoBON U LIECTHaALaTUHaCcOBOA
(BHEBHOMN ypoBeHb) Nepuog namepenuii. B kadyect-
Be UCXOAHbIX AaHHbIX AN pacHETOB N0 pa3nNuyHbIM
METoAnKaM UCNoNb3oBanuch AaHHble akTUYeckux
NoneToB U U3MEpeHU KOHKpeTHbIX Tunoe BC 3a
onpeneneHHbIN NPOMeXyTok BpeMeHn. PeaynsTaTsi
nposeageHHou paboTb! Gbiny 4ON0XkKEHb! aBTOPOM Ha
cemuHape LIAMU «AsuauuoHHas akycTuka» [22].

CpaBHeHne pacueTHbIX U U3MEPEHHBIX Xapak-
TEPUCTUK MO IUHUAM PaBHOTO 3KBMBANEHTHOroO
YPOBHS 3BYKa C pac4eTOM MorpewHOCT pacHeTHbIX
uccnegosaHi No NUHENHOMY OTKIOHEHMIO OT yc-
NOBHOW ocu TpaekTopuu Baneta BC nokasano, 4To
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Hambonee xygwas CXOAUMOCTb, a COOTBETCTBEH-
HO u Bonblias NOrpeLHOCTb Pe3ynLTaToOB pacyeTa
C nposefeHHbIMU U3MepeHuAMU Habniogaerca ¢
YMeHbLUIEHWEM BPEMEHN N3MEPEHUS, UTO KOCBEHHO
OTpaXKaeTcst Ha MEHbLUEM KONUYECTBE PaCYETHbIX
BC, a Take ansA BapuaHToOB pacyeTa no Metoay 1 un
4, o cpaBHEHUIO C METOAOM 3.

OTtnuune pacyeTtHbIx MeTogoB 3 1 4, paspaboTaH-
HbIX ¢ y4yeTom «PekoMeHgauuid No ycTaHOBMEHUIO
30H OrpaHUYEHUs XWUMON 3aCTPOMKN B OKPECTHOC-
TAX a3PONOPTOB rpaXxgaHCKon asmaunm U3 ycnosmi
Wymay», 3aKnoMaeTcs B TOM, YTO MEpPBbIA He y4u-
TbIBEET WCTUHHbIE AKYCTUYECKUE XapaKTepUCTUKM
camoneTos 3apybexHoOro Npon3BoACTBa, a BTOPOW,
B CBOI o4yepenpb - UCTUHHbIE aKyCTUYeCKue Xxapak-
TEPUCTMKN CaMOSIETOB OTEYECTBEHHOrO NPOM3BOAC-
TBa, KOTOPble CEroAHs COCTABNSIOT OCHOBHOW NapK
BC Hawwmx aBnakomnaHuia.

Ana BoamoxHoCTel pac4eToB BkNaga oTCyTC-
TBylOWKx B 6ase aaHHbIX BC 06e meToawku npea-
nonaraloT WCMNONL3OBaHWE CaMOneTa-aHanora u3
cBoel 6asbl AaHHbIX, YTO ANS OTAENbHLIX 3a7ad,
Hanpumep M3MEeHEHUs akyCTUYECKOW CUTYyauun npu
3ameHe napka camMoneToB Unv BO3MOXHOCTEW Npu-
MEHEHUA LWYMOBbIX NMUMUTOB B KOHKPETHOM a3po-
MOpTY, MOXET UMETbL MECTO.

B nanHOW nocTtaHoBKe UCMonb3oBaHWe pacyeT-
HbIX METOAO0B 3aTPYAHWUTENbHO U HE MOXET ObiTb
NPYHATO ANA crny4Yas pa3paboTku 30H perynupyemMoi
XKUNOW 3aCTPOMKK, KOrAa TOMHOCTb YCTaHOBNEHWA
NIMH1M paBHOrO 3KBUBANEHTHOrO YPOBHS 3ByKa rpa-
HWUL, 30H HENPUrOAHOW K 3acCTpoMKe Unu 3anpeLye-
HWUA 3aCTPOnKK AomxHa BbiTb He MeHee 50 M, 4To
COCTaBnseT He MeHee 2% OT LUMPUHLI KOHTYpa AN
LAake = 55 gBA. Takasi norpeluHocTb MoXeT BbiTh
obecneveHa npw usmepennsax npubopamu nepsoro
knacca ToyHoctn, MOK 61672-1 [23], knacc1.

JTOro pesynbTata MOXHO 4OCTWYb TONBKO NPO-
BEAEHNEeM KaueCTBEeHHbIX U3MEPEHWUIA, a PaCYETHbIN
KOHTYP (NMHWIO PABHOMO YPOBHA 3BYKa) UCMOMb30-
BaTb ONA OpUEHTUpa MECTOPACMONOXEeHUA Touek
n3MepeHus. llocne nposepeHUs U3MEpPEHUA Co-
cTaBnsaeTcs WyMoBas kapTa panWoHa (Mukpopalio-
Ha) C nocrefyloWwmUM, eXerogHbiM YTOYHEHUEM
30HbI 3alWyMNEHNA NocpeaAcTBOM NPsIMbIX U3Mepe-
HUA. UmeHHo Tak EC pekoMeHayeTcst BbINMONHATHL
OLIeHKY 3allyMNeHUs TeppuTOpUA U cocTaBneHue
LUYMOBbIX KapT ropoaos [16].

6. Peanusauuna pekomenaaumin EC no cocras-
NeHunIo WyMOBbIX KapT BNepsble B HalLel cTpaHe
6bina ocywecrenexa 8 2006 rogy Npy NOCTPOEHUM
LIYMOBbIX 30H adpoapoma OcTtadbeBo B pamkax
paspaGoTku npoekta C33 [24]. UccnegosaHusa xa-
PaKTepUcTUK aBMaLMOHHOIO LWyMa, cO3aAaBaemoro
Ha MECTHOCTU cneunanbHO OpraHM3oBaHHbIMKU ANs
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nocraeneHHbIX uenei nonetamun BC Ha pgeiAcTteylo-
wem aspoppome, 6binv nposegdeHbl B Poccumn Bnep-
Bble. Mo paspaboraHHon «[porpamme 1 meToauke
NnpoBedeHns U3MEPEHUA aBUaLMOHHOro LWyma Ha
MECTHOCTU NPW BbINOMHEHUW NONETOB Ha a’poapo-
me OcracbeBoy [25] 6binn cMogenupoBaHbt Bapu-
aHTbl MNaHMpyeMon WMHTEHCUMBHOCTU CaMOMEeTOoBbI-
NeTOB Ha nepcneKkTusHbIi nepuog 2020 r.

Pacuet KOHTYpOB paBHOro YpOBHS 3BYKa NPou3Bo-
avncsa no Hanbonee NPMBNMKEHHOM K y4acTByOLLMM
B METHOM 3KCMEpUMeEHTe BO3AyLWHbIM cygam «Me-
TOAWKE pacyeTa LyMa CamOneToB Ha MECTHOCTU Ha
OCHOBE 3KCTPaNoNsALUUN pesynsTaToB aKyCTUYeCKUX
WCMNbITaHUA CUNOBOW YCTAHOBKW camorieTa B CTaTu-
YeCKMX YCNOBUAX Ha NoneTHbie ycrosusy» [20].

PesynbtaTbl pac4eTHbIX MOCTPOEHUA KOHTYPOB
paBHOrO YpPOBHSA 3BYyKa, CKOPpPEKTUpoBaHHbie Mo
BbIMONHEHHbIM MHOFOTOYEYHBIM HATYPHbIM U3Me-
PEHUSAM aBMAaLMOHHOrO LUyMa, B KOTOPbIX NPWUHW-
Manu ydactue npegcrasutenu PocnotpebHaasopa
r.Mocksbl u MockoBckow obnacTtu, nokasanu cospe-
MEHHOe U NEPCNEKTUBHOE COCTOSIHUE aKyCTudec-
Kol 06CcTaHOBKW Ha TeppuTopun BONU3K aspogpoma
coBmMmecTHoro 6asnposanns Octacbeso. HaTypHble
MHOro4acoBbi€ NeTHbIE ccneposaHusa ydegureno-
HO [oKasanu W3MeEHeHWe pasmepoB Nnowagu 3a-
LUYMMEHUS TeppUTOpUN 3a CYET NPUMEHEeHWs Mma-
NOLWYMHbLIX METOAOB NUNOTMPOBAHWA MpW B3neTe
BO3AYLWHbIX CYA0B U NPW HapyLleHWn ycTaHOBMeH-
HbiX MapLLPYTOB BbIXOAA U3 30HbI a3poaApoMa.

MpoBepeHHOe CpaBHEHWE Pe3ynsTaToB pacyeT-
HbIX W 3KCNEepUMEHTanbHbIX WUCCNEaoBaHUn (CM.
puc. 5.1 — 5.2) BbiIsBUNO pasHuULy B nnowagsx, or-
paHUYEHHbBIX NUHUAMW PAaBHOMO YPOBHSA 3ByKa: B 1,7
pa3a npv NOCTPOEHUN PACHETHOW U U3MEpPEHHOW
NUHWA PaBHOrO 3KBUBANEHTHOrO YpOBHSA 3ByKa LA-
3kB = 65 oBA u B 4,7 pasza npu NOCTPOEHUU aHano-
rudHbIX ivHuiA LAske = 55 gbBA.

Mo pesynbratam BbINONMHEHHBLIX MCCNeaAoBaHWUN
paspaboTaHbl pekoMeHaaumum no yny4vleHuo akyc-
TUYECKOW CUTYyauuM Ha TeppuTtopuu BOGNM3n aspo-
ApPOMa, YCTaHOBIIEHbI rPaHuLpbl 30H perynnpyemon
JKVMON 3aCTPOMKN TEPPUTOPUM NO YCTAHOBMEHHLIM
MapLipyTaMm NMONETOB BO3AYLLHbIX CYAOB, AaHa OLeH-
Ka BnvsiHuA yarvmHenns Bl aspogpoma OcTtagbe-

BO Ha USMEHEHMWE Pa3MEpPOB 30H PErysinpyemon Xu-

1O 3aCTPOMKN ANs NAHUPYEMON UHTEHCUBHOCTU

CaMOsIETOBLINETOB HA NPOrHO3VpPYyEMbIA NEPUOA,
3aknroueHue

PaccmoTpeHHass npobriema ycTaHOBNeHus rpa-
Huy C33 aspoppomoB (asponopTtoB) nNo Hebnaro-
NPUATHOMY BHELLUHEMY (haKTopy aBUaLNOHHBLIN LLYM
SABNAETCA OQHON U3 KIHOYEBbLIX 3a4a4 nopsigka sem-
nenonb30BaHUsl B paitoHax aspoapomMoB, KoTopas
B OyayLLEM MOXET CMYXUTb Cepbe3HLIM NPEANOrom
K YaCTU4HOMY 3anpeLLeHUio HOYHOWN akcnnyarauuu
W 3KCMnyaTauum CamoneToB LUYMHbIX TUMOB, Kak B
HOYHOE, TaK ¥ B BEYepHee BPems CyTOK.

Ana peweHns 3agad 30HWPOBaHUA Npeanara-
€TCA UCNOMb30BaTb CYTOYHbLIA KpUTEpUWA Wyma, B
suae Ldn, kotopbliii pekomengyetcs UKAO [15] nnu
B Buae Lden, KOTOpLIA pekomeHayeTcss OUPeKTU-
ot EC [16). B aTom cny4yae pacyeTHbliA BapuaHT
OLIEHKM WyMOBOA 0OBCTaHOBKM BbINONHAETCA ANs
oQHOro nepuogda — ANA CyTOK, HO C pasgefieHuem
Ha HeCKONbKO MHTEpPBanoB — AeHb, HOUYb N OEHb,
BeYep, Houb (TO eCTb B Crny4yae aspornopTa WHTeH-
CMBHOCTb NOMETOB AOMMKHA ObITh pasaeneHa Ha aBa
VNV TPU YKasaHHbIX WHTepBana), Y4To Mo3BONUT B
panbHeileM pelwmnTb Npobnemy WwWymMmosoro Ganax-
ca TeppuUTOpUM Yepes BBEEHNE KBOTUPOBaHWS LUY-
MOBOWA Harpy3ku No pasnuyHbIM BPEMEHaM CyTOK.

PerrnamMeHTaLuio OrpaHUMEHNS 3aCTPOWNKK B paiio-
He aaponopTa npeanaraeTcs BbiNoNHATbL MO YETbIPpeM
3oHam (cm. Tabnuuy 4). [paHuLbl TEPPUTOPUM 30HHI,
HenpWUrogHoN K 3acTpoiike, cYnTaTb rpaHvLamMu ca-
HUTaAPHO-3aLIMTHON 30HKLI a3poApomMa (asponopTa).

[ns uenei BbINOMHEHUS NPOTUBOLLYMHbBIX Me-
pONPUATUIA B 30HE perynnpyemoin 3acTPOMKu He-
06X0AMMO UCMNOrb30BaTh AOMYCTUMbIE 3HaYeHUs
MakcumanbHbIX - LAmax v akBMBaneHTHbIX - LASKB
YpOBHEMN 3ByKa.

[ns as3pogpoMoB C HWU3KON WHTEHCWBHOCTbIO
nonetos (MeHee 40) pernaMeHTaUns orpaHu4eHns
3acTpoViku B paiioHe asponopta u obocHoBaHue
pasmepoB CaHUTapHO-3aLLUTHOW 30HbI asponopTta
(C33) no HeBnaronpusTHOMY BHELUHEMY BO3AEMC-
TBUIO aBUALIMOHHOIO LUyma MOCTPOEHUE KOHTYpOB
pPaBHOTO YPOBHSA 3BYKa BbINOMHAETCA NO KPUTEPUAM
LAaks unv LAmax, npuBegeHHbiM B Tabnuue 4.

Tabnuua 4
PezanameHmayus ogpaHu4eHus 3acmpoliku 8 palloHe aspornopma
Bug orpaHuyeHns Lden, abA [eHb, ABA Houb, obA

LAeks LAmax LAexs LAmax

30Ha HenpuroaHas K 3acTpoinke L>75 L>75 L >90 L>65 L >80
3oHa 3anpeLleHns xunol 3acTponkn |[752L>65|752L>65 | 90 2L>80 652L>55 {80=L>70
30Ha perynmpyemoii 3acTpoikn 652L>55|652L>55| 80=L>70 | 552L>45 | 70=L>60

3oHa 3acTpoiikn 6e3 orpaHnYeHni L <55 L<55 L=<70 L<45 L<60
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Mpu3HaTe eauHbIM peKkoMeHAyeMbld MOPAAOK
YCTaHOBIEHMUS rpaHnL 30H perynnpyemon 3acTpon-
KV B palfioHe a3pofApoma, KOTOpblA nNpeanonaraeT B
o6Liem Buae crieflyoLlyo nocrnegosarenbHoCTb:

- Ha OCHOBaHWW WUcxogHoW wHdopMaUmu
(Tvnbl akcnnyaTupyembix BC, HacTosLas n nporHo-
3upyemasi VHTEHCMBHOCTb MOSETOB B NeTHEE BpeMs
roga) Ha macwrabHol nogocHoBe BROMb YCTaHOB-
NeHHbIX MaplupyTos ABwxeHUs BC no eguHoi me-
TOAWKE BbIMNOMHAETCA pacyeT U NOCTPOEHUE KOHTY-
OB PaBHOIO YPOBHS 3ByKa NpY NETHON U HAa3EMHON
akcnnyartauum BC;

- no o60o6LweHHOMY KOHTYpY ycTaHaBnMBaeT-
ca 1 cornacosbiBaeTcs rpanuua C33 n, ecny Tpeby-
€TCH, rpaHuLbl APYrnx 30H perynupyemon sacTtpon-
Ku;

- noaveepxaeHue rpanuy C33 ¢ nomoLbio
HaTypHbIX M3MEPEHWUI BbINOMHAETCA B COrnacoBaH-
HbIX C TeppuTopuanbHbiMU opraHamu PocnoTtpeb-
Haf3opa Toukax (MmecTax).
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OB30P U3BECTHbLIX METOOUK PACYETA BbiEPOCOB
3AMPA3HAOWMNX BEWECTB ABUrATENAMW BO3AYLWHLIX CyOOB

O.A. Kapmbiwee, B.B. Medsedese
FocHWN TA , ©IYrl «UWIAM um. TN, bapaHosa»

CoBpemeHHble 3KOHOMUYECKWE YCIoBUs aBua-
TpaHCnopTHOro NponssoacTea B Poccum n Ha Bcein
Tepputopumn BbiBwero CCCP npuHumMnuanbHoO OT-
NNYAOTCA OT IKOHOMUYECKUX YCIOBUA DYHKLMOHK-
poBaHuA aBuaumm 15-20-neTHen gaBHocT. 310 06-
cTosiTenbCcTBO 0B0ycnaBnnBaeT COOTBETCTBYOLLUE
TpeboBaHWA N YCNOBUSA K pacHeTHbIM OLEHKaM Bbl-
6pocoB 3arpasHsiowmx sellecTts (3B) aBnagsurate-
nsmMu Bo3gyLHbIx cyaos (BC). Mexay Tem B Poccun
0O CUX nop MCronb3ylTca metoauka [1] pacyeTa
BbIOPOCOB 3arpAsHAKLWMX BewecTs B aTMocdepy

[ABUraTensiMM OCHOBHbIX TMNOB BO3AYLUHbIX CY/AOB
A v meToguka [2] pacuyeta koHueHTpauunh 3B B
pavioHe aaponoprTa.

OTMmeueHHble haKkTopbi B YCMOBUSAX 3KOHOMMUYEC-
KO MHTErpaumm AenarT akTyanbHbIM BbINONHEHNe
0630pa CyLLECTBYHOLMNX OTEYECTBEHHbIX U 3apybex-
HbIX METOA0B pacyeTa Bbibpocoe 3B ¢ Tem, 4Tobbi
npu paspaboTke HOBbLIX OTEYECTBEHHbIX METOAMK
Y4€CTb U HaKOMMeHHbIN 3apyBexHbIn onbIT, 1 cne-
LUMUKY POCCUACKUX YCITOBUMN.

1. OUEHKA NPUMEHUMOCTU «METOOWKU PACYETA BbIBEPOCOB 3AIrPA3HAKOLWINX
BELWECTB B ATMOC®EPY ABUIATENAMW OCHOBHbIX TUNOB BO3AYLWHbIX CYOOB l'A»

1.1. BBegeHue

C momeHTa Bbixoga B 1991 «MeTtoaukn pacuyeTa
BbIOPOCOB 3arpsA3HAKLWNX BelecTB B aTMocdepy
OBUTaTENAMN OCHOBHbIX TUMNOB BO3AYLWHbLIX CyA0B
FA» [1] B aBMaTpaHCMOPTHOM NPOU3BOACTBE MpO-
M30LWWNN KapAnHanbHble U3MeHeHus. MameHnnmcb
oTHOLWeEHUA bopm cOBCTBEHHOCTU, Y BMECTO O4HON
rocygapcTBEHHOW aBuakomnaHuu «AapodnoT» no-
siBunock 6onee 300 MeNkMX 1 KPYNHbIX aBUakomna-
Hun. Tlo Mepe PasBUTUSA PbIHOYHBLIX OTHOLLEHUIA Ha
OTeYEeCTBEHHOM pbIHKE aBuanepeBO30K NOSBUNOCH
3HaQUUTErNbHOE KOMWYECTBO MHOCTPaHHbLIX BO3QYyLU-
HbIX CyAOB. B pernoHax pesko yBenu4nnoce Ynucno
MeXOyHapoAHbIX aBuanuHuiz, NepeBo3KU Ha KOTO-
pbIX OCYWECTBNAKTCA HE TOMbKO OTEYECTBEHHbLIMU
HO U MHOCTPaHHbLIMN aBMaKOMNAHWUAMM, a a3ponop-
Tbl KPYMHBIX FOPOAOB MONYYUINN CTaTyC MeXayHa-
POAHbIX.

OOHOBPEMEHHO C V3MEHEHUAMU B 3KOHOMUKE
NpouCXoanT 1 pedopMrupoBaKrne rocyaapcTBeHHON
CUCTEMb! YMpaBneHua u KoHTponsa. B wacTHocTy,
3a nocneaHue roAbl CyLWECTBEHHO BO3POCNY POrlb
N 3HaueHne rocynapcTBeHHbIX OpraHoB B obnactu
OXpaHbl NPUPOAONONLIOBAHUA U KOHTPONA 3arpas-
HEeHWA OKpYyXatoLlen cpeabt.

B KkoHTekcTe npousoweawnx W3MEeHEeHWA Kak
ANA rocyAapCTBEHHbIX OpraHoB, 3aHATHIX B 00-
NacTu 3KOMOMMYECKOr0 MOHUTOPUHIa OKPYXKatoLLel
Cpefdbl, Tak U ANA NpeanpuaTuiA, 3aHATbLIX B cdepe
aBUaTPaHCMOPTHLIX MEPEeBO3OK, CYyLLECTBEHHO YC-
noxHunacb 3agada obecnevyeHns 06LEKTUBHOIO M
HaAexXHoro KoOHTporns u yyeta Boibpocos 3B aBua-
ABUraTensMy BO3AYLIHbIX CyAOB BBUAY BO3pOCLUE-
ro ux pasHoobpasnsa No cpaBHEHWIO C NEPUOAOM A0

36

1991r.

B ©BA3W C 3TMM BO3HUKAET HeoBXOAUMOCTb B
OLIEHKE NPUMEHNMOCTUN pa3paboTaHHbIX paHee me-
TOAMYECKUX MaTepuanos B obnactu BoO3fencTBUs
BO34YLLUHbIX CYA0B Ha OKPYXalLLylo cpedy, B TOM
yucre v No OUEHKe BeNnuuHbl BpeaHblX BbIBpocos
aBuagsuraTensmy Bo3gyLUHbIX CyA0B.

1.2. KpaTkas xapakTepucTuka MeToauKu

BeinyweHHas B 1991r. «MeToavka pac4yeTa Bbl-
B6poCcoB 3arpA3HAOLWNX BEWECTB B aTMocdepy ABU-
ratesisiMy OCHOBHbIX TMNOB BO3AYLWHbIX cyfoB [Ax»
npegHasHavYeHa Ans pacuyeTa Banosblx BbiGpocos
3arpasHaowmx sewects (3B) oT asuagBuratenen
N BCnoMoraTernbHbIX CUNoBbix yctaHosok (BCY),
UMEIOLMX MECTO MpW peanusauvn aTanos B3NeT-
Ho-nocago4Horo yukna (BfILl) B painoHe asponop-
Ta, a TaKke npu onpoboBaHWK aBuagsuratenei B
npouecce TexHudeckoro obcnyxueanua. Momumo
3TOro METOANKa COAEPXUT pasfaen no pacyeTy Bbi-
Opocoe 3B B nonere. B nepeyeHb 3arpasHaowmx
BELLeCTB BXOAAT:

- OKUCb yrnepoga CO;
- Hecropeswwue yrnesogopoast  CH;
- OKWCIbI a30Ta NOx;
- OKUCIbI cepbl SOx.

OcHoBY METOAWMKU COCTaBMAIOT anfpoKCMMUPO-
BaHHblE 3aBUCMMOCTU uHaegkcos amuccum (El) CO,
CH, NOx kak chyHKkunn napameTtpa gpopcmpoBaHua
Kamepbl cropaHms Q: (1.1)

GB KC

V.epi® exp ( Ts/500)

Q=
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rae GB KC , VKC — COOTBETCTBEHHO pacxop BO3-
Ayxa yepea kamepy cropaHua n ee obbem; pk U Tk
— [aBneHne 1 Temrnepartypa Ha BXOAE B Kamepy cro-
paHus.

3Ha4yeHMe WHAEKCa 3MUCCUMU OKUCINOB Cepbl On-
peaenseTcs Kak

EISOx = 208,

rae senuuuHa obulero copep)aHusi cepbl S B
TOMNNMBE ONPEREenseTcs Mo NacnopTHbIM AaHHbIM
TOMnnMBa.

B meToguke annpoKCMMUPOBaHHbIE 3aBUCUMOC-
TV UHAEKCOB aMUCCUM OT Q npvBeAeHbl TOMbLKO Ans
OTEYECTBEHHbIX aBuagsuratenen, a umeHHo: HK-8-
2V, HK-86, O-30, O-30KY, O-30-Kr, O-30KY-154, O-
36, NC-90A, AN-25, AN-24, AN-24T, AU-24BT. Ons
3apybexHbIX aBuagBUraTenei Takux 3aBUCMMOCTEN
HeT.

MeTtoauka no3sonsieT paccuutatb Maccy Bpea-
HbIX BbIBpocoB kak ans crtaHaapTtHoro BIIL, tak n
ANS cpeaHecTaTUCTUYECKOro B OKPECTHOCTAX AaH-
Horo asponopta. B nocnegHem cny4ae 3a Bpems
HapaboTkn pBuUratens B OKPECTHOCTAX KOHKPETHO-
ro asponopta 6epercs ero cpegHecTaTtucTnyeckoe

3Ha4eHue.

Macca BpeaHbIX BbIGpOCOB KaXaoro KOMMNOHeHTa
3B 3a BlL] onpepensercs kak cymma npoussegeHuii
COOTBETCTBYIOLLMX UHAEKCOB SMUCCUN Ha BENUHUHY
pacxoga Tonnuea v BpemMs HapaboTKM Ha KOHKpeT-
HOM peXuMme C YY4ETOM KoNMyecTBa Asuratenei Ha
BC, a Takke maccbl TonnMBa, U3pacxoaoBaHHOro
BCY. lNMpu pac4yeTe macchbl BpeaHbiX BbIBPOCOB 3a
OTYETHLIA Neproa UCNOMb3YITCA AaHHbIe O KONW-
YyecTBe B3NeTOB-NOCAAOK No Kaxkaomy Tuny BC.

Mpn onpegeneHMn BenuUuHbl BpeaHbIX BbiGpo-
coB B nonete ana pacyeta EICO v EICH wucnonb-
3YIOTCS Te XKEe 3aBMCUMOCTHW, YTO U ANA 3EMHbIX YC-
NOBUIA, HO C Y4ETOM COOTBETCTBYIOLUX UIMEHEHWA
TemMnepartypbl 1 AaBneHUs ANA NONETHbLIX YCIOBUNA.
Ins onpepenenns EINOx ucnonbsyoTca apyrue
annpoKCMMMPOBAHHbIE 3aBUCUMOCTU BUAA

EINOx = aKB,

rae a U B — 4nucna, COOTBETCTBYIOLLME KaXKZOMY
Tuny asuratensi; K — KOMNMeKCHbIA napameTp, Ko-
TOpPLIA pacCYNTLIBAETCS B CNEAYLWEN nocnefosa-
TENbHOCTW:

K=2641, W1
AT,
w =8.4x10*(0,102p,)"10 "5*(55)
PV
=3 4 ——
T =355, T.G.
AT, =0,616T — —0+0.3067, _ g

(p%033) 0,286

Ts =2262 + AT,

B=1g(z(0,102p,)?)
I, =-1,958 — 5,0318B - 3,3958B%— 0,518B8° + 0,26858 + 0,1092B° + 0,010738°

[anee macca BpeaHbix BbIBPOCOB KaXaoro Kom-
noHeHTa 3B Ha OCHOBHOM y4acTke nofieta onpe-
DEenseTcsl Kak cymMma npou3BEeAEHUn COOTBETCTBY-
IOWMX WMHAEKCOB 3MWUCCUM Ha BENWYMHY pacxopa
TonnuBa 1 Bpems HapaboTku Ha OCHOBHOM y4YacTke
C Y4ETOM Konu4yecTsa asuratenei Ha BC.

1.3. 3aknioyeHue
B coBpeMeHHbIX 3KOHOMWYECKUX YCIOBUAX
paccMOTpeHHasa MeToauka He Mo3BOSSET peluatb
3apjavn MoHUTOpUHra Bbibpocos 3B asunapsurare-
NAMW BO3AYLUHBIX CYAOB NO Crneaylwum npudn-
Ham.
1. WcnonbsoBaHne napamerpa opcuposa-
HUA Kamepbl cropanns Q B KadecTBe aprymeHTa
ANA annpoKkCuMauvn MHOEKCOB 3MUccuun cnegyet

NpusHaTb HeyAadHbIM, T.K. B AEWCTBUTENMbHOCTU
WHOEKCbI 3MUCCUMKM 3aBUCAT OT Gonbliero uucna
napameTpoB Mo CPaBHEHUIO C TEMU, YTO BXOAAT B
BbipaxeHue gnsa Q. B pesynerate y kamep ¢ 6nus-
KUMKN 3HaYernamMun Q MHAEKCbl SMUCCUKN MOTYyT Cy-
LWEeCTBeHHO oTnuyaTbea. Hanpumep, B HacTosllee
BPEeMS KOHCTPYKLNSi DPOHTOBOrO YyCTPOCTBA Kame-
pbl cropanusa geuratena [-30KY cyujecTBeHHO Mo-
AEpHN3MPOBaHA U NPY TOM Xe 3HavYeHun napameTpa
Q MMeeT CoBEPLUEHHO ApYyrue 3Ha4yeHnsa UHOEKCoB
amuccun. Kpome atoro, B 3apybexHbix pabotax no
nccneposaHuio pabodero npouecca B kamepax cro-
paHus BblpaxkeHue Ansa Q oTnv4aeTcs oT Toro, YTo
NCNoNb30BanoCh M UCNONb3YETCA B OTEYECTBEHHbIX
paboTtax. Hy>kHO Taioke OTMETUTb, YTO AA noaa.-
nawouwero GonblMHCTBA 3apybexHbiX ABurarenemn
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onpegennTb BennduHy Q He NpeacTaBnsieTcs BO3-
MOXHbBIM, MOCKOMbKY B UX TEXHUYECKUX OMMUCAHUAX
HE MPUBOAATCA BENUYMHbBI, BXOASLME B Bbipaxe-
Hue (1).

2. Bbi3biBaeT COMHEHWA OOCTOBEPHOCTL pac-
uetoB EINOX B MOMeTHbIX yCnoBusxX C NOMOLLbIO
KomnnekcHoro napametpa K kak B cuny yxe otme-
YEHHBIX MPUYKH, TaK U B CUMY OTCYTCTBUSI CTPOrom
060CHOBAHHOCTI U3NOXEHHON NocnegoBaTeNlbHOC-
™ pacyeTa K.

3. B meToauke OTCYTCTBYET MexaHu3m npoBep-
KA [OCTOBEPHOCTU NMPOM3BOAUMBIX C €€ MOMOLLbIO
pacyeToB. B COBPEMEHHbIX YCNOBUSAX 3TOT (hakTop
OMeHb BaX(eH Kak 4nsi rocyfapcTBeHHbIX NPUpoao-
OXpPaHHbIX OpraHoB, OCYLECTBAOLMNX KOHTPOMb-
Hble PYHKUWKM, TaK U ANS aBuanpegnpustuin, obec-
neymnsaloWwnx  OYHKLUNOHNPOBaHNE  BO3AYLUHOIO
TpaHcnopTa M OCYLECTBNAIOWNX SKONMOrMYeckue
nnaTexm.

4. MeToguka He noO3BOMsET OUeHUBAaTb BbIGPO-
cbl Apyrux Tunos 3B — Takux, HanpuMep, KoTopble
BKItoMeHbl B «KMOTCKuiA npoTokony», patnguumpo-
BaHHbIN B Poccun.

5. Metoguka He rapMOHU3NpoBaHa ¢ AEeNCTBYIO-
MMM MEXOYHAPOAHBIMW aHanoramm m He MOXeT
ObiTb C HUMU FrAPMOHU3NPOBAHA, NpeXxae BCero, B
CUNy pasnMYHOro rnoaxona K ornpepeneHnio MHAeK-
COB amuccun.

Takum 06pa3om, He BbI3bIBAET COMHEHUI HEOB-
XOANMOCTL pa3paboTkit HOBOW OTEYECTBEHHOW Me-
TOAMKW OLEHKM BennuuHbl BbiGpocos 3B, kotopas
Obina 6bl ocBob0XKAEHA OT YKa3aHHbIX HEAOCTATKOB.
MpoekT HoBOW MeToaumku «PacuyeT BbIbpocos 3a-
FPASHAIOLWMX BELLECTB aBMafBuUraTensiMu B coBpe-
MEHHbIX YCIIOBUSAX aBUaTPaHCMNOpPTHOIO NPon3BOAC-
TBa», NpepcTtaBneHHbin B 2005 rogy [3], npowen
obeyxaeHve n Byaer pekoMeHA0BaH K BHEAPEHWIO
¢ 1 sHBapsa 2008 roga.

2. OLUEHKA BO3MOXHOCTU UCMNONb30BAHUA OHAO-86 ANSA PACUYETA KOHLIEHTPALIUIA
BPEHbLIX BbIBPOCOB OT BO3AYLWHbLIX CyAOB (BC)

2.1. BBegeHue

«MeToaunKa pacyeTa KOHUEHTpauui B atmocdep-
HOM BO3[yXe BpeAHbIX BELUECTB, COAEPKALUMNXCA B
Bolbpocax npeanpusTtuii» (OHO-86) [4] B HacTos-
iee BpemMs SABMAETCA OCHOBHbIM OduuManbHbIM
[JOKYMEHTOM, YycTaHaenusawwmM TpeboBaHus B
YacTu pacyeTa KOHLUEHTpauui BpeaHbIX BELLECTB B
aTMocgepHOM BO3dyxe npv pasMeLLeHUn U NpoekK-
TUPOBaHWU MPEANPUATUA, HOPMUPOBaHWUK BbIOPO-
COB B aTMOCEPY PEKOHCTPyupyemblX U OencTBy-
OLWLUX NPEANPUATUIA, a Taloke NPU NPOEKTUPOBaHNN
BO3QYyX03a00PHbLIX COOPYKEHWUHA.

MeToauka npegHasHadeHa gns pacdera npu-
3eMHbIX KOHLEHTpaLMii B ABYXMETPOBOM Crioe Hag
NOBEPXHOCTBIO 3EMIMU, a TaloKe BEPTUKASIbHOMO pac-
npeaeneHns KOHUeHTpauun.

CrerieHb 0MAcHOCTU 3arpssHeHWs aTtmocdep-
HOro BO3AYyXa xapaktepusyeTtcs Haumbonblunmm pac-
CYUTaHHBLIM 3HAYEHWEM KOHUEHTpaLun, COOTBETC-
TBYIOLUM HEBNaronpuATHLIM METEOPONOrMYECKUM
YCrNOBUSIM, B TOM Y1Cne ONacHOW CKOPOCTU BeTpa.
HopMbl HE pacnpOCTPaHATCA Ha pacyeT KOHLEHT-
pauui Ha ganbHux (6onee 100 Km) paccToAHUAX OT
NCTOMHKKOB BbiBpoca.

locynapcTBEHHBIR KoMUTET
CCCP no rugpomeTteoponorum u
KOHTPOIIO NPUPOAHOIA cpeab!
(Tocxomrugpomer)

O6LLEeCO03HbIN HOPMATUBHbIV OHJ - 86
OOKYMEHT

MeTtoaunka pacuyeTa KOHUEHTpa- BaameH

Lunia B aTMOcepHOM BO3AYXe CH 369-74

BpeAHbIX BELLEeCTB, coaepxa-
Lmxcs B BbIOpocax npepnpu-
ATAN

Ob6LecotosHbIl HOpMaTUBHBLIN gokymeHT (OH[-
86) cocTouT N3 BOCbMU pasgenoB U TPeX Npunoxe-
Hui. OCHOBHbIE pasfenbl crneayoLme:

1. Obwme nonoxeHus.

2. PacueT 3arpasHeHus atmocgepbl Boibpocamu
OAMHOYHOrO UCTOYHMKA.

3. Pacyet 3arpsisHeHus atmoccepbl BbiGpoca
NMHENHOro NCTO4HMKA.

4. Y4yet BnusHna penbeda MeCTHOCTU Npu pac-
YyeTe 3arpssHeHus atmocgeps!.

5. Pacuer 3arpsasHeHns atmocdephbl BeiGpocamm
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rpynnbl UCTOYHUKOB U MNOLAAHBLIX UCTOYHUKOB.

6. Pac4yeTr 3arpssHeHua aTtmocdepbl C y4eTom
CyMMauun BpPeOHOTO [AEWACTBUA HECKONbKUX Be-
LecTB.

7. Y4yeT oHOBbIX KOHLEHTpauu npy pacyerax
3arpsisHeHnss aTmocdepbl U ycTtaHosneHne doHa
pacyeTHbIM NyTeMm.

8. Hopwmbl no onpeaenennio MMHMMansHOW BbICO-
Tbl KCTOYHMWKOB BbIBpOCa, YCTAHOBMNEHWIO Npeaerb-
HO AOMYCTUMbIX BbIGPOCOB 1 onpeaeneHuto rpanny
CaHUTapHO-3aMTHON 30HbI NPeanpPUATUA.
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Ons X03AacTBEHHON AesTeneHOCTU adponopta
XapaKTepHo Hanuyne pasHooBpasHbiX UCTOYHWUKOB
3arpsAsHeHVsl aTMOCQEPHOTO Bo3ayxa — OT TUnny-
HO NPOMBILLNEHHbIX (KOTENbHbIE, PEMOHTHO-NPON3-
BOACTBEHHbIE y4acTKu, TONIMBOXpaHUIULLA U Cuc-
TeMbl 3anpaBKy, YYaCTKW NaKoKpaco4HbIX pabor u
AP.) ¥ CPeLCTB Ha3eMHOro NacCaX1pCKOro U TEXHNU-
YecKoro TpaHcnopTa A0 BO3AYLHbLIX CYAOB.

HeobxoAMMO OTMETUTb, YTO A0NSA BpefHbIX Bbl-
6pocos oT BC 8 paitoHe asponopTta MOXET AOCTU-
rate 50% v Gonee oT obLieil Macckl BbIOPOCOB.
MoaToMy Npw ornpeaeneHun rpaHnL caHMTapHo-3a-
LWMTHOM 30HbI 23POMOPTa BaXHOE 3Ha4YeHue veeT
KOPPEKTHbIA, HAAEXHbIA 1 XOPOLLIO 0B0CHOBaHHbI
METOS, pacHeTa KOHLEHTpaLUui BpedHbIX BELWECTB B
aTmMocdepHOM BO3AyXe, KOTOpble NPUCYTCTBYHT B
BbIXTOMHbIX ra3ax aBUauMoHHbIX ABuraTenen.

MeTtogukn OH[-86 opveHTMPOBaHbI, NpPeXpe
BCEro, Ha pacyeT KOHLIEHTPaLui BpeAHbIX BellecTs
B aTMocdpepHOM BO3fyXe OT MPOMBILLINEHHBIX UC-
TOYHMKOB 3arpssHeHusi. Cneumduka paborsl aBna-
pevratenelt BC B paiioHe asponopTa 1 ypoBeHb
napameTpoB B BbIXMOMHON CTpye TpedyioT Boree
AETanbHOro paccMoTpeHuss Bonpoca O NpUMEHU-
MocTu meToauk OH[-86 K pacueTy KOHUEeHTpauui
BpeAHbiX BELlecTs B atmocdepHoM Bo3fyxe OT
aBMaLMOHHbIX ABuratenen. [lns atoro BHavane ue-
necoobpasHO pPacCMOTPETb XapakTepHytlo nocne-
[0BaTENbHOCTL U YCIIOBUS pacHeTa KoHLeHTpaLmi
BpeAHbIX BELLECTB B METOAMUKAX OHpO-86.

2.2. O630p MeTOoAKKN pacyeTa KOHLUeHTpauuin
BpeAHbIX BelecTs B aTMocdepHOM Bo3AyXe.

BosaylwiHoe CyAHO ABNAETCS OAUHOYHBIM UC-
TOYHWKOM 3arpsisHeHusi atTMocdepsbl, No3Tomy Ans
aHanusa ncnonb3yem MeTOANKY pacyeTa 3arpssHe-
HUst aTMOCcdepbl BbiGpocamu OT OQUHOYHOTO UCTOM-
HMKa.

B COOTBETCTBUW C 3TON METOAMKOA ANA cnyyas
ropsuero BbiGpoca (TurmuaHoro Ansa BC) makcumans-
Hoe 3Ha4YeHne NPU3eMHON KOHLEHTpauun BpeaHoro
BelLlecTBa cM (Mr/m°®) npu BbiGpOCe raso-Bo3gyLUHoun
CMECH 13 OAWHOYHOIO TOMEYHOro UCTOYHUKA C Kpyr-
AbIM yCTbeM JOCTMraeTca npyu HebnaronpusaTHbIX
METEOPOMOrMYECKUX YCMOBUSAX HA PacCTOAHUM XM
(M) OT UCTOYHWKA ¥ onpeaensaeTcs no dopmyne

_AMFmnn 2.1)

= THEYV,AT

roe A - KO3(ULMEHT, 3aBUCALLMA OT Temne-
paTypHO CTpaTvdukauumn armocdeps!; M (r/c)
- Macca BpPeaHoro BellecTsa, BbibpacbiBaeMoro B
aTMocdepy B eavHuUy Bpemeru; F - Bespasmep-
HbIi KO3(PPULIMEHT, YYnThbIBaIOWWA CKOPOCTL OCe-

AaHWs BpeaHbIX BELLECTs B aTMocepHOM BOsAyxe
(B 32BUCMMOCTY OT ArperaTHoOro COCTOAHUSA BPEAHO-
ro BellecTBa — ras, MenkogucnepcHele asposonu,
nbifb ¥ TA.); T W N — KO3hPUUMEHTBI. Y4UTbIBaKO-
Line YCrioBus BbiXxoaa rasoBO3AYLIHOW CMech U3
yCTbs1 UCTOHHYKA BbIOpOCa; H (m) - BBICOTA UCTOY-
HVKa BbIBPOCA Hag YPOBHEM 3eMU (AN HAa3eMHBIX
VICTOUHMKOB NpW pacderax npuHumaetcs H = 2 m);
n - 6espasMepHblil KOIMDULIMEHT, YYUTBIBIQLLNIA
BrVSHUE penbeda MEeCcTHOCTW, B cniydae poBHOW
unu cnabonepeceqeHHon MECTHOCTY C rnepenanom
BLICOT, He npeBbilaowmm 50 m Ha 1 km, n = 1, AT
(°C) - pasHOCTb Mexay TemnepaTypoi BeibpacklBa-
emMoil ra3oBo3ayLLHON cmecn Te 1 TeMnepaTypoii
oKpyKatoLLero arMocepHoro Bosayxa Te; V1 (m3/
C) - pacxop, rasoBo3AayLUHOW CMecH, onpegensiembii
no copmyne
x D2 (2.2)
4

roe D (M) — anameTp yCTbsl UCTOMHUKA BbiOpoca;
Qo (M/C) — CpefHsAA CKOPOCTb BbIXOAA raso-BO3AYLU-
HOI CMecU 13 YCTbs UCTOYHMKA BbIBpOCa.

3HauyeHve koadduuveHTa A, cooTBeTCTBYOUEE
HeBNaronpUATHLIM METEOPOIOTYECKNM YCITOBUAM,
MpK KOTOPBIX KOHLIEHTPaLst BpeAHbIX BELLECTB B
aTMocepHOM BO3AyXe MakcumanebHa, npuHumMa-
eTcsi No pekomeHpaumam OH[1-86 B AnanasoHe oOT
140 po 250 B 3aBUCUMOCTYM OT peroHa cTpaHbl.

3HavyeHus Ko3bULMEHTOB M ¥ N ONPEAENAIoT-
Csl B 33BMCUMOCTM OT NAapameTpoB f, Vw, V'u 1 fa.

V= Wy

2
w2D (2.3)
f=1000——
H AT
VAT @)
v, =0,653 '-—H——
w, D (2.5)
V= 1’3T
(2.6)

fo=800(vi)’

Mpwn aTom B 3aBUCUMOCTU OT 3Ha4YeHun ykasaH-
HbIX B (2.3)-(2.6) NnapameTpoB 3Ha4YeHWs m 1 n pac-
CUMTBIBAIOTCA MO pasfuYHbIM hopmynam.

MeToguka npeaycMaTpuBaeT Takke onpeaene-
HUEe paccTOSHUA Xu (M) OT UCTOYHUKA BbIOPOCOB, Ha
KOTOPOM Npu3eMHasl KOHUEHTpauus ¢ (m/M%) npn
HeBNaronpUATHLIX METEOPONOrMHYEeCcKNX yCrnoBuax
[AOCTUraeT MaKCManbHOMo 3HaYeHNsi Cw, KOTOPOE
onpepenseTcsa no gopmyne

5-F
Xu=""74

2.7)
dH
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rae 6espasmepHbIi KoaddrumeHT d HaxoauTcs
Nno pasnuyHbiM hopmyriam B 3aBUCUMOCTW OT 3Ha-
YEHUA [, vu.

Mo MeToauKe TaKkKe MOXHO HalTU 3HaveHue
ONacHoi ckopocTn umM (M/C) Ha ypoBHe cbniore-
pa (06bl4HO 10 M OT YPOBHA 3eMnun), NpU KOTOpPOi
OOocTuraeTcs Haubonbluee 3Ha4eHWe MNPU3EMHOWM
KOHLEHTpauun BpeAHbIX BelecTB cM. [Ans uw Tak-
e NPoBOANTCS PAA BbIpaXXEHUA B 3aBUCUMOCTYU OT
3HayeHun f, vu. MNpn 3TOM MOryT GbITH UCNOMNL30BA-
Hbl 1 rpadnyeckne 3aBUCUMOCTH.

MakcmarnbHoe 3HadeHue NPU3EMHON KOHLIEHT-
pauuun BpefHoro selectsa cMu (Mr/m?) npu Hebnaro-
NPUATHLIX METEOPOSIOTNYECKNX YCITOBUSIX U CKOPOCTH
BeTpa U (M/C), OTNMYAIOLENCS OT ONacHOW CKOPOCTU
BeTpa uw (M/c), onpeaenseTca no dopmyne

Cwu = I Cu, (28)

rae r - 6espasmepHas Benv4uMHa, onpeaensemMas

B 3aBMCUMOCTW OT OTHOLUEHWUA w/Ux NO NPUBELEH-
HbIM rpaduky unv opmynam.

PaccToaHue oT ucrtodHuka Bbibpoca xws (M), Ha
KOTOPOM NpK CKOpoCTW BeTpa U u HebnaronpuaT-
HbIX METEOPONOrM4ecKux YCNnoBUSX NpusemMHas
KOHLEHTpaLns BpedHbIX BewecTB AOCTUraeT mak-
CYMarbHOro 3HaveHus cw (Mr/m®), onpegensercs
no dopmyne:

Xuu = P Xu, (29)

rae p - 6espasmepHbivi KOAULIMEHT, onpeae-

nsemMbid B 3aBUCMMOCTW OT OTHOLUEHMS U/um Mo
npveefeHHbIM rpaduky unu opmynam.

Mpn onacHom ckopocTU BeTpa UM MpU3emHas
KOHLieHTpaums BpefHbIX Bewects ¢ (Mr/m®) B ar-
mocdepe no ocu dakena Beibpoca Ha pasnnyHbIX
paccToaHUAX X (M) OT UCToYHKKa BbIBpoca onpege-
nsiercsa no gopmyne

¢ =s1cm, (2.10)

rae s1 - 6e3pasmepHbiii Ko3adDULMENT, onpeae-
NAeMbliA B 3aBUCMMOCTU OT OTHOLUEHUA X/Xu U KO-
adhdvumeHTa F no npueeneHHbIM rpadukaMm unu
dopmynam.

PacueTbl pacnpepeneHus KOHUeHTpauuu c: (Ma/
M°) Ha pasHbiX BbICOTaX Z (M) Haj MoAcTUNaloLEH
MOBEPXHOCTbLIO MPU X < Xwu NPOU3BOAATCH No dop-
Myne

€, =rc,S;S, (2.11)

Ans onpepeneHns 3HadYeHuWit cMm, r 1 s2 NpuBO-
AATCA PopMy”nbl U rpaduky, a koadULUMeHT Sz on-
peaenserca B 3aBUCUMOCTW OT NapameTpos b1 u b2
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TaKKe No NpuBeAeHHbIM hopmynam u rpacukam.
OnacHasi CKOpOCTb BeTpa Uwz (M/C) Ha ypoBHE

dniorepa, Npu KOTOPO Ha BbICOTE Z AOCTUraeTcs

MaKcUManbHasa KOHUEeHTpauusa, onpegensaerca no

dopmyne

Uwz =1 Un (212)

KoadhdumumeHt /1 onpepensieTcs 8 3aBUCUMOCTU
OT X/Xu MO rpaguKy.

2.3. Cneuundcuka pyHkuumoHuposaHusa BC B
paioHe asponopTa. Boiroabl

UmeeTtca psig xapakrepHbix ocobeHHocTen yH-
KumnoHuposaHust BC B paiioHe asponoprTa.

Bo-nepsbix, BO3AYLWHOE CYAHO — MepeMeLlaio-
LMIACA NO TEPPUTOPUMN a3PONopTa UCTOYHUK 3arpss-
HEHUA C NEPEMEHHON WHTEHCUBHOCTBIO amuccun
BpeQHbiX BELWEeCTB U pasnuM4HoOin opueHTaumen Ha-
NpaBreHnUs aMnccnn oTHocuTenbHo BetTpa. OHO Mo-
XeT BbITb U CTaLMOHAPHBLIM UCTOYHWUKOM NPY TEXHO-
noruyeckunx onepauusax onpoboeaHus geuratenen.

Bo-BTOpbIX, HA 3Tanax B3neTa U NOCagKu BbicoTa
NCTOMHUKA NepemMeHHa.

B-TpeTbUx, N0 CpaBHEHUO C TUMMUYHBIMWU NPO-
MbILWSIEHHBIMU UCTOYHUKaMK NapaMeTpbl BbIXIOMN-
HblX ra3oB aBuagswratenein UMetoT ropasao 6onee
BbICOKME 3HauveHus. Hanpumep, ana 6onblMHCTBA
COBpPEMEHHbIX aBuagsuratenell OCHOBHblE napa-
METPbI BbIXMOMHON CTPYU Nexat B AuanasoHax:

- Temnepatypa BbIxNonHbIX rasoB T-=(300-
600)°C;

- CKOPOCTb UCTEYEHMS BbIXITONHbLIX ra3os u-=(100-
600) m/c.

Bbicoknin ypoBeHb TemnepaTyp BbIXIIOMNHLIX ra-
308 (B HECKONbKO pa3 NpeBoCXogslMi ypoBeHb
Temneparyp BbIXMONHbIX a30B MPOMbILLIIEHHbBIX
NpeanpysTUIA) NO CPaBHEHWUIO C TEMMNEPATYPON OK-
pyxatoLero Bosgyxa B ycrioBusix nsobapuyeckoro
cMmeweHus obycnosnusaeT 3HaumTeNnbHO Gonbluni
rpagueHT KOHUEeHTpauuit (NNOTHOCTEN).

YpoBeHb CKOPOCTEN WMCTEYEHMUA BLIXMOMHLIX ra-
30B TaKKe B HECKOMbKO pa3 NPEBOCXOAUT YPOBEHDL
CKOpOCTe# BbIXMOMHBIX a30B MPOMbILLMEHHBLIX
npeanpuaTMiA. KpoMe 9Toro, HampaerneHue CKopo-
CTN UCTEYEHWS U3 COMna aBvaBuraTens npakTu-
YEeCKW napannenbHo semne.

U3 Teopun TypbyneHTHbIX CTPyW N3BECTHO, YTO
COOTHOLUEHWNSi CKOPOCTEN Y NMNOTHOCTEN CMELLMBae-
MbIX FIOTOKOB OKasblBalOT LOMUHUPYIOLEE BNUAHKE
Ha OCHOBHblE XapaKTepUCTUKW fpouecca cMmelle-
HUA (BbipaBHUBAHUA KOHLUEHTPaUWA U ApYrux napa-
MEeTpOB MOTOKA).

Mexay Tem Bce BbipaxeHusi B metoaukax OHJ-
86 nonydeHbl NpuU rpapueHTax NapameTpos MoTo-
KOB, HECONOoCTaBUMbIX CO Crny4yaemM aBualMOHHbLIX
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ABUraTenei, v, kaxk cneacreue, He cofepxar oT-
HOLLIEHM CKOPOCTEl W NNOTHOCTEN CMeLLnBaeMbIX
NOTOKOB (MOMWMO KOCBEHHOTO yueta). 9To obcro-
qTEnbCTBO, NEPEMEHHOCTb BbICOTbI MCTOMHWKE MPU
gafneTe W NocajKe, a Tawke To, YTO HanpasneHne
ABWKEHUA BbIXMOMHbBIX rasos aBuapsuratenen
NpaKTU4eckn napannesibHo 3emne, [enatoT Hekop-
pEKTHbIMU MOMbITKA ncronb3osatb metogukm OHO-
86 pns pac4yeTa KOHLeHTpaLwiA BpeaHbiX BelecTs
B aTMocEpPHOM BO3AyXe OT aBuagsuratenen Bos-
AYLUHBIX CYOOB.

MoaTomy npeacTaBnaeTcA 060CcHOBaHHOM
paspaboTka MeToAMkM pacdeTa KOHLiEHTpauwi
BpeaHblXx BELLecTs B aTmocepHom BO3fgyxe OT
aBUagBuUraTenei BosgywHbIX CYA0B, KoTopast nos-
sonsina 6bl aAeKBaTHO Y4EeCTb OTMEHEHHLIS ocobeH-
HOCTY 1 TEM CaMbIM (Mpy COBMECTHOM Mcnonb3osa-
HAM ¢ meTogmkamn OH[I-86) B Lienom obecneunTb
[OCTAaTOMHO  BbICOKYIO  AOCTOBEPHOCTb pacyeTa
rpaHuL CaHWTapHO-3aLUWTHOM 30HbI asponopTa C
y4eTOM 3MUCCUM Kak OT BO3AYLLIHbIX CyAoB, Tak U oT
APYTUX UMEIOLMXCS NPOMBbILLNEHHbIX WCTOYHWKOB.

3. OB30OP METOAMKUA EBPOMEWNCKOIo
AFEHTCTBA OXPAHbI OKPY>XAOLLEN
CPEbI/EEA/EMEP/CORINAIR

3.1. BeepgeHue. OOwan xapakrepucTika

MeToavka Esporeiickoro areHTcTea oxpaHbl OK-
py>xatoLiiein cpeabl EEA EMEP/CORINAIR [5] ycTa-
HaBnMBAET CTaHAapTHbIe METOAbLI pacyeTa BblOpo-
coe 3B ans camoneTtos, BbIMONHALNUX nonetkl Ha
BHYTPEHHUX 1 MEXAYHAPOAHBIX aBUATNHNAX (BHYT-
peHHUE 1 MEXDYHapoaHbIe asponopThl), € OLiEHKOWM
ebiGpocos 3B OTAENbHO Ha BbLICOTAX MEHEee 1000
M G WUCTONb30BaHWEM CTaHAAPTHbIX LMKIOB LTO n
Ha Kpencepckux pexumMax nonera (BblcOTbI Gonee
1000 m).

Bce BC, SBNSIOWMECH UCTOYHUKOM 3arpsisHeHNA
aTMocdepbl, BENATCS Ha 4 KaTEropui:

Kateropusi 1. [paxkaaHCKue camoneTbl, ocyLluecT-
BNAIOLLME PETYNSAPHBIE MOMETbI C NCMNOMb30BAHNEM
yCTaHOBIEHHbIX NPpaBus NOMeTos Mo npubopam IFR
(Instrumental Flight Rules). 370 06b14HO BC TpaHce-
MOPTHOM KaTeropun co BaneTHoit maccon bonee 34
T, ABMAIOLLNECS OCHOBHbIM UCTOHHUKOM NOKarbHOro
1 pErvoHanbHoro 3arpAs3HeHns aTMmocgepbl.

Kateropus 2. Mpaxgarckue BC, akcnnyatupye-
MbIE MO Npaguiam Bu3yarnbHbIX NONeTos VFR (Visual
Flight Rules). 910 06bI4HO caMmoneTsl, oTHOCALLMeCs
k aBuauymy oBLLero HasHa4eHuA (AOH). XoTsa nX Bbi-
Bpochkl 3HAYUTENDBHO HUXE (B UCTOMHUKE aMuccnm),
HO HeBornbluasi BbicoTa NoneTa, MHOro4NCNeHHOCTb
11 0BbIUHO CTPOrO HEe pernameHTUpoBaHHbIe Mapul-
pyTbl Moneta Cyu|ecTBeHHO oboctpaAT npobnemy

3arpsisHeHusa atMocdepbl B OTAEMbHBIX pervioHax.

Kateropust 3. paxpgaHckue BEpTONeThl, KOTO-
pble B OTAEMbHbIX Cry4asx MoryT BbiTb 3aMETHBIM
MCTOUHMKOM f1OKaMbHOro 3arpasHeHns (Hanpumep,
npy perynspHbIx nonetax B 4epre ropoacKkon 3a-
CTPOWKK).

Kateropus 4. Qennyarauna BOEHHbIX camone-
ToB (B pamkax HacTOALNX uccneaoBaHnin He pac-
cmaTpuBaeTcs B ka4ecTse nepeoovepenHon 3ana-
un).

MoguepkMBaeTcs, YTO BbIGPOCHI 3B npwu akecnny-
atauum BC 3aBucat ot

- Tvna BC;

- TMNa nNpMMeHseMbIX aBuagsuratenen u snaa
TONNMBA,

- XapaKTepPUCTUKIA 3MUCCIN nCnonb3yemblX ABW-
raTenew,

- pacnonoXeHusi NCTOYHWKa BbIGpOCOB B NpPO-
cTpaHcTBe (MapLupyThbl, BbICOTa noneta n ap.);

- yHTeHcuBHocTK nonetoB BC no ycTaHoBneH-
HbIM Tpaccam.

[JOKYMEHT COLEPXUT HETKYH0 knaccuchrkaumo
CyLLiECTBYOLLMX METOAO0B pacieTa BbiBpocos 3B ot
rpaxgaHckux BC, koTopbie, ¢ y4eTOM cTeneHn nx
CMNOXHOCTW, NOAPa3AENsAoTCs Ha.

- npocTenmne;

- NpOCTbIE;

- peTarnbHbie.

Mpu pacueTe Boibpocos 3B B NPU3EMHOM cnoe
UCMONb3YIOTCA MOAXOAbI Ha OCHOBE CTaHgapTHO-
ro BaneTHo-nocagouHoro wukna NKAO (BNu), a B
KpEeicepcKoM foneTe — Ha OCHOBE yHeTa 3pacxo-
[OBaHHOrO TOMMMBA U AanbHOCTW noneta. B me-
ToAMKe NPUBOAUTCS OnUcaHwe COOTBETCTBYHOLLMX
METO0MOMMIA, a Takke TUMUHHLIE Brnok-cxembl, on-
pegensalolme nocneaoeaTensHoCTs BbINOMHAEMbIX
npy STOM pac4eTos.

3HaunTenbHoe MeCTo B eBponeickoin meToanke
yaeneHo sornpocam opMUpoBaHid DaHKa 1CXOoA-
HbIX AaHHBIX MO XapaKTepUCTUKam 3MUCCANA aBua-
nBuUraTeneil akcnnyaTupyemoix A camoneTos. Ha
ypOBHe AeTarbHbiX METOA0B pacuyeTa BbiOpoCcoB 3B
ycrnonb3yeTca A0CTaTo4HO nogpoBHas uHdopMa-
Lmsi 06 3MUCCHUOHHBIX XapakTepucTUKax KOHKpPETHO-
ro camoneTa B 3aBiCUMOCTY OT AaNbHOCTU noneTa.
McxonHble xapakTepucTuki npy 9ToM BKITHOMAIOT:

- pacxog Tonnusa B Kr (3a Becb nonet, LMK LTO,
fipy PyfeHUN Nepes, B3neToM, BINeTe, HaGope Bbl-

coTel, Habope/kpencepCKom noneTe/CHmKeHUN,
CHVDKEHUW 1 MOCaaKe U, HaKoHeL, pyneHumn nocne
nocagaxu);

- BIGPOCHI ¥ UHAEKChI IMUCCN NOX;

- BbIBPOCHI ¥ UHAEKCHI IMUCCUN HC;

- BbIOPOCHI ¥ UHAEKCHI AMUCCUN CO.

MokasaHbl NMpYMepbl NPeacTaBneHns Tux Aa-
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HbIX B Tabnu4yHon chopme ANnsa LUMPOKO dKCnnyaTu-
pyemoro B psae aBuMakoMnaHwin camonera B737-
400.

3.2. KpaTkaa XapakTepucTuka MeToguK

CORINAIR pa3nu4Horo ypoBHs

XapakTepHble NPUHLMNBI NOCTPOEHUSI METOAMK
CORINAIR pa3znn4Horo ypoBHs U3noxeHbl B Tabnu-
ue 3.1.

Tabnuuya 3.1

Xapakmepucmuku MemoOduK paafiuyHo20 YPOBHSI

Metopvka

By Habop BbICOTEI 1

Kpenhcepckui nonet

OuyeHb npocras O6nacTtb geicrens

OcTatok Tonnmea nocne
By

CranpapTHbivi BMNLY
UKAO

dakTop amunccum

BC - npototun BC - npototun

MMpocTan O6nacTtb genctens CranpaptHbii BN OcraTok Tonnuea nocne
NKAO ans KoHKpeTHoro By
Tuna BC (BC- npotoTun)
dakTop ammnccun KoHkpeTHbI TUN BC OpauH BC - npoTtotun
DetanbHas Ob6nacTtb fgelicTeus CrangaptHbiit BML dakTuyeckasa nanks-

HOCTb noseta. Hesasu-
cMMast oLeHKa pacxoaa
TONNMBa B OCHOBHOM
y4yacTke nonerta.

NKAOQO pns KoHKkpeTHO-
ro tuna BC (¢ yuetom
KOHKPETHOro Tuna
geuratens). [elicTeu-
TenbHOe Bpems 3Tanos
BlL, (ecnu BoamoxHO),
WHaYe - cTaHAapTHbLIA
By NKAO

®akTop amuccum

KoHKkpeTHelin Tvn BC (u
ABuratens), uHade BC
— NpoTOTUN.

KonkpeTtHbin Tun BC (1
Asurartens), uHade BC
— npototun. dakTuyec-
Kas ganbHOCTb Monera.

O6e npocTble MeToauku 6asvpyoTesl Ha UCTOMb-
30BaHWM AaHHbIX cTtaHdapTHoro BIIL, a Tawke Ha
VHOPMaUUK 0 KonuyecTse NPUOGPETEHHOTO U UG-
nonb30BaHHOrO Tonnuea. MNpuHUMaeTcs, YTo Konu-
YecTBa NPUOGPETEHHOIO U UCNOMBb3OBAHHOIO TON-
nuBa paBHbl. XapaKTepHOi OCOBEHHOCTBIO OYeHb
NPOCTOW METOAWNKN SBMAETCA WcnonbsoBaHue BC
— NpOTOTMNA, 4TO, COGCTBEHHO rOBOPS, W yCTaHaB-
NnBaeT yCcnoBus NPUMEHUMOCTU 3TON METOAMKM,
a UMEeHHO — HepocTaTo4Has uHgopmMauma (Mnu ee
OTCYTCTBUE) OO 3IMUCCUOHHBIX XapaKTEPUCTUKAX
Asurartenen KoHkpetHoro BC un o pgeiicTeuTensHOM
npopomxuTensHocTn ararios BlIU. B wutore, no
OlUeHKaM paspaboTUMKOB 3TOW METOAWKW, NOTPELL-
HOCTb pacyeTHbIX OLIEHOK BbIGPOCOB 3arpsiaHSAOLLMX
BeLecTs MoXeT gocturartb 40% no cpaBHEHUIO C KX
AEeACTBUTENbHBIMU 3HAYEHUSIMM.

lNorpelHOCTb NPOCTON METOANKN 3aMETHO HIDKE
(0o 20%), npexge Bcero, 3a CYET UCMONb3OBAHUS
(ecnm BO3MOXHO) 3MUCCUOHHBLIX AAHHBLIX KOHKPET-
Horo Tuna BC. Mpu 3ToM UCNONb3YyOTCA AaHHbIE MO
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NPOAOCIKUTENBHOCTM 3TanoB cTaHgapTtHoro B
UKAO.

HaumeHblwylo norpewHocts (go 10-12%) pac-
YeTHbIX OLleHOK Bblbpocoe 3B paeTt, ectectseHHo,
AeTanbHas mMeToAuka, Takue norpewHocTy creay-
€T MpW3HaTb YAOBMNETBOPUTENBHBIMU B YCNOBUAX
aBMaTpaHcnopTHoro npoussogcTBa. OpgHako Ans
3TOro Heo6xoAMMO UCMONbL30BaTh 3MUCCUOHHBIE
XapPaKTEPUCTUKN KOHKPETHOrO ABUraTensl Ha KOHK-
petHom BC, a Tawke gaHHble No AeWCTBUTENbHOM
npoAonxuTenbHoOCTM 3Tano. BIL| B kOHKpeTHbIX ye-
noswusax akcnnyarauuy. [letansHolil meTop, — Hanbo-
nee NpeanoYTUTENEH, NOCKONbKY MMEHHO B YCro-
Busx BIL| BosaywHoe cynHo okasbiBaeT Haubonee
HebnaronpuATHOe BO3AEWCTBME Ha OKPYXaloLLyHo
cpedy. 9To BO3AENCTBME [OMKHO ObiTh HaubBonee
AOCTOBEPHO OLIEHEHO Kak ArisA pa3paboTKi KOHKpeT-
HbIX MPUPOACOXPaHHBIX MEepPONPUATHIA, onpeaene-
HVA rpaHnL} cCaHUTapHO-3aLLWTHOW 30HbI, TaK U Mpw
onpefeneHnn CTaBok aKonorndecknx c6opos ¢ aKe-
nryaTaHToB.
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AsUualUOHHbIT 3K0N02u4ecKull 8eCmHUK

Wtorocesoe npeacraeBneHne pesynsTaToB pacye-
ToB BbiGpocoB 3B no metoguke CORINAIR cBoguT-
ca B Tabnuuy, B KOTOPOI yKa3bIBaOTCS NoKasaTenu
3MKCCMM B 3aBUCUMOCTM OT AANbHOCTU NOMeTa.

B cBszn ¢ aTum HeoBxogmumo caenaTb ABa 3ame-
YaHus.

Bo-nepsbix, pasbuska pesynsraToB pacdeTa no
PacCTOAHUAM AN POCCUNCKMX YCMOBUIA He npeg-
cTaBnsAeTcs NpoAyKTMBHON, T.K. npun Bonblumx pac-
cTosHuAX (Hanpumep, no mapwpyTty Mocksa-Bna-
Avsoctok-Mockea) Bpemsi nonerta Tyaa u obpartHo
MoXet BbITb (M ABNsieTcs) pasnuyHbiM. Cnegosa-
TENbHO, NPW OAHOM PacCTOAHWUM, HO Pa3HOM Bpeme-
HW noneTa pacxon TONnMBa U BENUYUHA BbiBpocoB
3B Taioke 6yayT pasnuuHel. M ecnu npu esponeiic-
KUX PacCcTOAHWAX 3Ta pasHuLa HeBenuka, To B poc-
CUICKNX YCMOBUAX OHa MOXET OblTb OYEHb CYLUECT-

BEHHON. Kpome aToro, paccyutaTh BCE BO3MOXHbIE
KOMOMHaUuUM pacCTOsIHUIA noneTa NpakTUYecKkn He-
pearibHO, a UCNONb3oBaHME TUMOBLIX Tabnuy, cHY-
)KaeT AOCTOBEPHOCTb pPe3ynbTaToB pacyeta. Takum
obpasom, B Lenom nogxon CORINAIR yeenuyunsaer
MOrpeLHOCTb PacyeToB.

Bo-BTOpbIX, cama copma npefacTaBneHus pe-
3yneTaToB pacyeta BbibpocoB 3B no metoauke
CORINAIR neperpyxxeHa AaHHbIMW, KOTOpble He
3aBUCAT OT AanbHOCTW noneta (MHAEKChI 3MUCCUM,
AaHHble no Bbibpocam Ha atanax BlU) u, cnepo-
BaTeMbHO, B UTOrOBOM NPOTOKONE SIBAIATCS Npoc-
TO NuwHUMK. Bes ywepba nHhopmaLmm UTOroBbIN
MPOTOKOMN MOXHO COKpaTUTb, OCTABMB B HEM IMLLb
CTPOKU, BbiAENEHHbIE XUPHbIM WPUEDTOM, KaK 3To
coenano B8 Tabnuie 4.1.

Tabnuua 4.1

lNpedcmaenerue paccyumanHbIx No paspabomaHHol Memoduke pe3ynbmamos esibpocos 3B
8 ¢popme CORINAIR

Mn96- PacueT BanoBbiX BLIGPOCOB B 3@aBUCUMOCTW OT S4anbHOCTU nonera
300
Paccros- 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | 10000 | 11000
HWEe, KM
Tonnueo 3a 11428 | 13628 | 15828 | 18028 | 20228 | 22428 | 24628 | 26828 | 29028 | 31228 | 33428
(kr) noner
BMU | 2628 | 2628 | 2628 | 2628 | 2628 | 2628 | 2628 | 2628 | 2628 | 2628 | 2628
Pyne- | 5554 | 5554 | 5554 | 5554 | 5554 | 5554 | 5554 | 555,4 | 555,4 | 555,4 | 555,4
Hue
Baner | 292,16 292,16 | 29 [292,16(292,16| 29 |29216|29216| 29 29 29
2,16 2,16 2,16 | 2,16 | 2,16
Habop | 755, 755, 755, 755, 755, 755, 755, 755, 755, | 755, | 755,
6 6 6 6 6 6 6 6 6 6 6
Kpe#i- | 8800 | 11000 | 13200 | 15400 | 17600 | 19800 | 22000 | 24200 | 26400 | 28600 | 30800
cep.
3axop | 469,44 | 469,44 | 469, | 469,44 | 469,44 | 469, | 469,44 | 469,44 | 469, | 469, | 469,
44 44 44 44 44
Pyne- | 6554 | 5554 | 5554 | 5554 | 5554 | 555,4 | 5554 | 5554 | 5554 | 5554 | 555,4
HUe
NOx (kr) 3a 2754 | 332,6 | 389,8 | 446,6 | 503,8 | 561,0 | 618,2 | 675,4 | 732,6 | 789,8 | 847,0
nonet
By | 46,6 46,6 | 46,6 | 46,6 46,6 | 46,6 46,6 46,6 | 46,6 | 466 | 46,6
Pyne- 3,4 3.4 3.4 3.4 3,4 3,4 3,4 3,4 34 3,4 3.4
Hue
Baner | 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 10,8 | 10,8 | 10,8
Habop | 23,8 238 | 23,38 23,8 23,8 23,8 23,8 238 | 23,8 | 23,8 | 23,8
Kpen- | 228,9 | 286 | 343,2 | 400 | 457,2 | 514,4 | 571,6 | 628,8 | 686,0 | 743,2 | 800,4
cep.
3axon | 5,54 554 | 5,54 5,54 5,64 5,54 5,54 554 | 554 | 554 | 554
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Pyne- | 34 34 34 3.4 3,4 3.4 3,4 3,4 3,4 3,4 3.4
Hue
EINOx | Pyne- | 5,80 580 | 580 | 5,80 580 | 580 | 580 580 | 580 | 580 | 5,80
(r/kr) Hue
Baner | 37,0 37,0 | 37,0 | 37,0 37,0 | 37,0 | 37,0 37,0 | 37,0 | 37,0 | 37,0
Habop | 31,5 31,6 | 31,56 | 31,5 3156 | 31,5 | 315 31,6 | 31,6 | 31,5 | 31,5
Kpen- | 26,0 26,0 | 26,0 | 26,0 26,0 | 26,0 | 26,0 26,0 | 26,0 | 26,0 | 26,0
cep.
3axon | 11,8 11,8 11,8 11,8 11,8 11,8 11,8 11,8 1,8 | 11,8 | 11,8
Pyne- | 5,80 580 | 580 | 5,80 580 | 580 | 5,80 580 | 580 | 580 | 5,80
Hue
CH (r) 3a 1872 | 2202 | 2532 | 2862 | 3192 | 3522 | 3852 | 4182 | 4512 | 4842 | 5172
nonet
By 552 552 552 552 552 552 552 552 552 552 552
Pyne- | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654
Hue
Baner | 35,12 | 3512 | 35,12 | 3512 | 35,12 | 3512 | 35,12 | 35,12 | 35,12 | 35,12 | 35,12
Ha6op | 90,8 90,8 | 90,8 | 90,8 90,8 | 90,8 | 90,8 90,8 | 90,8 | 90,8 | 90,8
Kpeit- | 1320 | 1650 | 1980 | 2310 | 2640 | 2970 | 3300 | 3630 | 3960 | 4290 | 4620
cep.
3axon | 94,1 94,1 94 1 94,1 94,1 94 1 94,1 941 941 | 941 | 941
Pyne- | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654 | 1654
Hue
EICH Pyne- | 0,30 0,30 | 0,30 | 0,30 0,30 | 0,30 | 0,30 0,30 | 0,30 | 0,30 | 0,30
(r/xr) HUe
Baner | 0,12 012 | 0,12 | 0,12 0,12 | 0,12 | 0,12 0,12 | 012 | 0,12 | 0,12
HaGop | 0,12 012 | 0,12 | 0,42 0,12 | 0,12 | 0,12 0,12 | 012 | 0,12 | 0,12
Kpein- | 0,15 0,15 | 0,15 | 0,15 0,15 | 0,15 0,15 0,15 | 0,15 | 0,15 | 0,15
cep.
3axon | 0,20 0,20 | 0,20 | 0,20 0,20 | 0,20 | 0,20 0,20 | 0,20 | 0,20 | 0,20
Pyne- | 0,30 0,30 | 0,30 | 0,30 0,30 | 0,30 0,30 0,30 | 0,30 | 0,30 | 0,30
Hue
Co( 3a 12452 | 13442 | 14432 | 15422 | 16412 | 17402 | 18392 | 19382 | 20372 | 21362 | 22352
nonet
BIU | 8492 | 8492 | 8492 | 8492 | 8492 | 8492 | 8492 | 8492 | 8492 | 8492 | 8492
Pyne- | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840
Hue
Baper | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2 | 102,2
HaGop | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2 | 302,2
Kpeii- | 3960 | 4950 | 5940 | 6930 | 7920 | 8910 | 9900 | 10890 | 11880 | 12870 | 13860
cep.
3axop | 422,5 | 422,5 | 4225 | 4225 | 4225 | 4225 | 422,5 | 422,5 | 422,5 | 4225 | 4225
Pyne- | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840 | 3840
Hue
EICO Pyne- | 6,90 6,90 | 6,90 | 6,90 6,90 | 6,90 | 690 6,90 | 6,90 | 6,90 | 6,90
(r/xr) Hue
Baner | 0,35 0,35 | 0,35 | 0,35 0,35 | 0,35 | 0,35 0,35 | 0,35 | 0,35 | 0,35
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Habop | 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40 0,40 | 0,40 | 0,40
Kpeir- | 0,45 0,45 0,45 0,45 0,45 0,45 0,45 0,45 0,45 | 0,45 | 0,45
cep.

3axog | 0,90 0,90 0,90 0,90 0,90 0,90 0,90 0,90 0,90 [ 0,90 | 0,90
Pyne- | 6,90 6,90 6,90 6,90 6,90 6,90 6,90 6,90 6,90 | 6,90 | 6,90
Hue

4. Ob30P METOAWKWA PACYETA KOHLIEHT-
PALWN 3B B PAMOHE A3POINOPTA

4.1. BeBegeHue

B HacToslLLee BpeMsi CyLLeCTBYET HECKOMbKO Me-
TOAMK pacyeTa KOoHUeHTpauuin 3B oT BO3gyLUHbIX
cynos (BC) B 30He aspornopTa 1 npunerarwlein Tep-
putopun. Tem He MeHee, BCE OHW B TON WUNWN MHOW
CTeneHun UMEIDT HeoCTaTKN, NO3BONAIOWME CYANTb
0 NPMMEHUMOCTU U afeKBaTHOCTU B NPUMOXEHUN K
paccMaTpusaemol npobnemaTuke.

4.2. AHanus MoaenupoBaHuA pacnpocTpaHe-
HuMA npumecu 3B oT 3annNoOBOro TOYEYHOro MUc-
TOYHUKaA BbIOpoca noa AelCTBMEM BeTpa M aT-
mocchepHon anddysum

B metoauke [2] npepnaraetca B Kadectse Mmo-
AENbHOro ypaBHeHuA 6paTh ypaBHeHue TypOyneHT-
Hoit Andpdyanm ¢ NOCTOAHHBIMU KO3hpULIMEeHTaMM,

M (X_X¢ - uet) 2

npW 3TOM NPUMMEChb NpeAnonaraeTcs NacCMBHOW, a
ocb X coBnajaert ¢ HanpasneHuem setpa. Mpuso-
AWTCA cnegyrollee ypaBHEHWE:

d  d_ de —do d%
Yoy = Mgy T My gy T K g2

4.1)

dt tk

Cnepyet cpa3y oTMeTUTb rpy6yto oLnGKY B Bbl-
tenpuseféHHOM YpaBHEHUU: B KOHBEKTUBHOW CO-
CTaBnAloLIEN NONHOR NPOM3BOAHON OT KOHLEHTpa-
Lun No BpeEMEHN B NEBONA HacT ypPaBHeHIs BMECTo

c =
Upy CTIGAYET MONoKUTE Ub gx . Taknm oBpasom,
BEPHOE ypaBHEHWUE UMEET BUL,

dc  dc d% £ (4.2)

. ok ok dc ok d
at " Ybgx = Mgy T Ky TgyZ TR g2

OwmnBO4HOCTL NCXOAHOTO YpaBHEHUSI HE MOXET
NPUBECTU K NpasBUbHOMY pesynbraTy, U Mo3ToMmy
HEeACHo, Kakmm obpasom Bbino nonyyYeHo HaihaeH-

HOe B METOAMUKE pelLueHue:

(4.3)
(y=Ya)? (z-2z,—H)? (z+2z4,-H)?
LT S AR —_—

c(x,y,zt) = exp

a(at) [k k, K, Akt

3peck M (r/c) — 3annoBblit BbIGpoc Macchl 3B
3a 1 cekyHpy pabotbl agsurateneit BC; (m/c) — cko-
POCTb BETPA; X4 V4 Z, - AEKAPTOBLI KOOPAWHATHI
PUKTMBHOFO MCTOYHUKA (O KOTOPOM GYAET YNOMSHY-
TO HUXe); H — BbicoTa BennbiBaHWsA obnaka 3B.

fanee, kak cneayeT U3 Buaa ypasHeHus (4.1), B
paccmaTpuBaemMon Moaenu CKOpocTb BETpa U ero
HanpaeneHue CYUTAIOTCH MOCTOSHHLIMU Ha BCEM
NPOTSXKEHUU MHTEPECYIOLLEro Hac UHTepBana Bpe-
MeHW. 3TO NpeanonoXeHne HaknaabiBaeT HeKOTo-
pble OrpaHUYEHUst Ha MOAENUPYEMYID CUTYaLWIO.
Mpy 4OCTATOYHOM CYTOYHOM U3MEHEHWUW HanpaBne-
HUS N MHTEHCMBHOCTU BETpa AJ1A HEKOTOPOro pac-
cmaTtpuBaemoro obbekta ANsA coxpaHeHusA agek-
BaTHOCTW paccMatpusaeMoro noaxoga npuaséTtes
Ka)kablit pas 3aaaBaTb CKOPOCTb BETPa B KadecTse
BXOAALEN B MOAENbHOE ypaBHEHWE KOHCTaHTbI, a
TaKKe MEHATb OpUEeHTaUUIo CUCTEMbI KOOPAUHAT B
COOTBETCTBUMW C HanpaBneHneM BeTpa.

B meToauke oTkNOHeHMe HanpaBeneHws BeTpa
Ha 45" ABNAEeTCs rpaHvuell NPUMEHMMOCTM, XOTS,
O4YeBUAHO, €CIN NPEeAronoXTb HanNn4Me oTKIoHe-
HWA HanpasneHus Betpa Ha 30°, To B eBoi YacTn

4k, t 4k, t 4k, t

ypaBHeHuUs (1) Gyaer oTcyTCTBOBaTb KOMMOHEHTA
KOHBEKTUBHOM COCTaBNAOWEN NOMHOW MNPOoU3BoA-
HOW MO BPEMEHW BENUYMHBI TOTO Xe NopsaKa, YTo 1
Apyrve cnaraembie:

d  de de_ db  ~do o @4
uaxdx ueydy x dXZ y dy2 z dzZ

dt

30ecb Ue, U,, - MPOEKLU CKOPOCTM BeTpa (Benu-
YUHbI OQHOrO NopsAKa) Ha KOOPAUHATHBIE OCK COOT-
BETCTBEHHO X U Y.

Onsi Bonee TovHOro W MaremMaTudeckn oBOoCHO-
BaHHOro MoAenupoBaHWsa npouecca Aauddpysnm
Heobxoanmo pellaTtb ypasHeHve (4.1) B YacCTHbIX
npoussoAHbIX. CneayeT Talcke UMETb B BUAY, YTO C
yBEfM4EeHWEM BbICOTbl Haf YPOBHEM B3NETHOW no-
nocbl BO3pacTaeT CKOpOCTb BETPa 1 nagaeT aTMoc-
depHoe AaBneHne, a 3HauuUT, U MHOXUTENb U, ByaeT
3aBUCETb OT NPOCTPaAHCTBEHHOW KOOPAMHATLI Z, T.€.:
Us = Us(Z). YKazanHOe HebornblLuoe YCNOoXHEHNE MO-
AernbHOro ypaBHeHUA He NPUBEAET K 3HAaUUTENBHbLIM
BPEMEHHbIM 3aTpatam Mo YUCIIEHHOMY PEeLLUEHWNIO
ypaBHeHust (1), TeM He MeHee No3BONUT pellaTb 3a-
Aady B bonee Kka4ecTBEHHOWN NOCTaHOBKE.

=k k
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4.3. AHanu3 moaenupoBaHus npouecca nepe-
Hoca 3B BbIXIIONHOW CTPyei aBuaaBuraTenen

CnepgyeT cpasy OTMETUTb, 4TO B Ka4ecTBe WC-
XOAHbIX MYHKTOB B MOAENVUPOBaHMW npolecca ne-
peHoca 3B BbIXIOMNHOW cTpyelt aBmagsurarenen
6binv BbIGpaHbl Hanbonee onTUManeHbIe MOAENb-
Hble 334X CNyTHbIE WU Morny3aTonneHHbIE CTPYW.
XoTs HeuTo 6onee KOHKpeTHoe, Yyem obLume ccbin-
KV, NPEACTABNEHO He Bbirno: HESICHO, KaKo U3 3THX
3a4a4 U B Kakux criydasx nonb3osanncb aeTopbl
A7S NONYYEHUS NOMYaMIMPUYECKAX 3aBUCMMOCTEN,
BrocrneacTsun onybnukoBaHHbLIX B METOAVKE.

Ewé ogHWM CYyLLECTBEHHbIM OrpaHuyeHnemM Ha
Kpyr paccmarpuBaeMbiX 3afad SBNSETCA HKHARA
rpaHMLa ckopocTu BeTpa: He MeHee 5 mic. lpu
MeHbLLE CKOpOCTVM BeTpa npeanaraeTcs npocTo
NONOXMTL CKOPOCThL BETpa pasHoi 5 m/c. Taknm 06-
pa3oM, ANst NpUBeAEHHON ANNHbI CTPYN HA8 MOMEHT
eé 3aTyxaHWs, KOTOpoe OrpaHUYNBaETCA 3HAYEHU-
eMm 5 m/c, paBHa:

— 12,4 °ry* Uy *(12m)

uAln

3peck 3HaK NnKc — npm BCTPEYHOM BETPE, MU-
HYC — MpW MonyTHOM; m = "/ e AR Us> 5 m/icun
= 1‘C/t ecnu U.< 5 m/c, TO Us =5 M/C; Us - CKOPOCTb
BeTpa; t - TeMnepaTypa oKpy»KaloLlero Bo3nyxa, U,
t: — COOTBETCTBEHHO CKOPOCTb U Temnepatypa ra-
30B Ha cpese conna; S=S/r — npuBeagHHan anvHa
cTpyw, rae ro — paguyc cpepa conna.

Ewié ogHa rpybas owimbka gonyLieHa npu onpe-
[EenNeHN NPOEKLMA CTPyX Ha OCU AeKapTOBOW CUC-
TeMbl KOOpAUHAT:

X =8 +cos(0),
X =S *sin(6);

e 6 - yron mexay HanpaeneHuem cTpyv u
ocbio X.

[anee, BbicoTa H BCnbiBaHNA CTPYW K MOMEH-
Ty €€ MOfHOro 3aTyxaHua onpeaeneHa He Ans
BCEX 3HaAYEeHUI CKOpOCTY BETpPA:

H=h,, + 37,0/ u. npn uUs= 3 M/c M/c;

H=hy+12,3+ 3,9+ (3,0 —lul), npn 0,5 < <
< 3 mlc.

3peck hy,, - BblCOTa pacnonoXXeHns asuratens
Haj NOBEPXHOCTLIO 3eMSN.

Heo6ocHoBaH v BbIGOp nocneposaTensHOn Mo-
Jenv npouecca nepeHoca 3B: cHavana nponcxoant
3aTyXaHue KWHETMKK CTPYW, a 3aTeM BCTYNakoT B CUITY
npoLiecchl pacceuBaHvs npumeceit 3B nog Aaeic-
TBMEM aTmocdepHoii TypbyneHtHocTw. [pu 3TOM
13 BUAY YMYCKAETCA BAXHbBIA anemMeHT B3anmMopeinc-
TBWS 3TUX ABYX NPOLECCOB, B KOTOPOM paccensaHue
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MPONCXOAUT HamHOro 3ddekTuBHee C yvacTuem
KUHETUKU CTPYM W, Takum obpasom, 1crnosb3oBaHue
paccMaTpuBaemoil METOANKN MOXET AaBaTb 3aBE/0-
MO 3aBbllLUEHHbIE KOHLeHTpauumn 3B.

MpegnonoxeHue o paBeHCTBe NPOAOSbHOK U
BepTUKarnbHO ANCNepCui:

0)( = 021

SBMAETCA HEKOPPEKTHBIM, NOCKONBbKY MoA0GHON
CYMMETPUM HET KaK B BbIGOpe HanpaBneHusa Asinke-
HWS BETPa, Tak | B HEPABHOMEPHOCTN aTMocdep-
HOrO AaBMEHWS W CKOPOCTM BETPa Mo BbicoTe. Y10
e KacaeTcs nonepeyHon Menepcun, To nonbiTka
YYECTb HanuunMe HeCKOrnbKuX ABuraTenen y BC or-
paHuumUnack Nuwb paccmotpeHuem BC ¢ neyms yc-
TaHOBIEHHbIMU ABUraTeNsMu:

o, = 0+ Ao,

3necb A, =0.465 * Les— fecdopmaums obnaka
3B rio ocu Y npu paboTe AByX Auratenen, rae La
— paccTosiHWE MEXAY OCAMM KpanHUX paboTatowmx
asuratenen.

Mpn 3TOM M3 paccMOTpeHus BbinajaioT BC ¢
WHBIM PACcMONoXEeHWeM Asuratenei.

CreaytowmmM anemeHToM nponssona B paccmaT-
puBaeMoVl MOAENU ABMAETCS Nepexoa OT peanbHo-
ro uctouHuka 3B K dmkTsHomy. B nepsyio ovepenb
HE YUWUTbiBAeTCA 3KpaHHbI 3¢HEKT NOBEPXHOCTU
B3NETHON NONOCLI, CyTb KOTOPOro COCTOMUT B Crie-
aywouleMm. B npouecce pasBuTMS M pacluMpeHus
VCTeKaloLeid M3 aBuraTtens CTpyu XapaKTepHbii
pasmep CTpyu YBENM4MBAETCH, @ 3HAYMUT, pacium-
PAIOLLASACA 30HA CMeLleHnsa HenabexHo pocTuraer
HENPOHWULIAEMOW MOBEPXHOCTN B3NETHOM  Mono-
Cbl — MPOUCXOAUT «NPOLECC OTpaxeHusi», cTpys
yXoauT BBepX. JTo, B CBOWO OYepeab, YMEHbLIaeT
KOHUeHTpauuio 3B y NoBepxXHOCTK 3eMSn U yBenu-
YMBAET WHTEHCUBHOCTL paccemsaHus 3B. Mpnyém
3TOT acpheKT AaBT 3HAUUTENbHLIW BKNAA B NpoLiecc
paccenBaHus, NMOCcKonNbKy GonbLUyio YacTb BpeMeHN
npebblBaHns B 30He asponopTa W MpuneraioLen
Tepputopun BC HaxoamTcs Ha NOBEPXHOCTY 3eMIn,
B HEMOCPEACTBEHHON BrM3oCT OT «OoTpaxatoLien
nosepxHocTu». CriefoBatenbHo, npeHebpexenne
TaKiM NPOLIECCOM B MTOre MPUBOAUT K 3aBbiLLEH-
HbIM KOHLeHTpaumsam 3B.

Mpu pewenun Gonee oblien sagauy — ypas-
HeHuA ana anddysun B YacTHbIX Npou3BoAHbIX C
FPamMOTHO MOCTaBMEHHbIMW MPaHUYHLIMK YCNOBUSA-
MM — Bbin 6bl aBTOMaTUYECKMN YUTEH 3TOT SKPaHHbIN
adpheKT noBepxHOCTM 3emnu. B AaHHoW xe meTo-
JVKe 3TO SABNEHUE HUKaK He 3aTparuBaeTcs, Buan-
MO, B LieNIiX YNpOLLUEeHUs BbIKNaAok U BO3MOXHOCTU
MCNOMnb30BaKNA Modeny OUKTUBHOIO NCTOYHMKA.
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4.4. Ananus moaennpoBaHUsa ABUKEHUS BO3-
AYUWHLIX CYAOB U peKkoMeHAYyeMbIX BblYMCIIK-
TenbHbIX Npouenyp

[na onpegeneHns ocpeAHEHHBIX KOHLUEHTpauwi
B 3apaHee 3ajaHHOM VHTepBane BpemMeHu B [2]
npegnaraeTcs MoAenvpoBaTb BCe CUeHapuu ABU-
XeHun BC B cooTBeTCTBYIOLEM MHTEPBaNe BpeMe-
HW. [1nA aToro npeanaraeTca BBECTN AONOMHUTENb-
HYI0 0eKapToBy CUCTEMY KOOPAUHAT, CBA3AHHYIO C
Bl Ttakum obpasom, YTo ogHa U3 KOOPAMHATHLIX
oce# coenafaer ¢ HanpasneHvem BMM, npuuém
Hayano KoopAuHaT pacnonaraeTtcsi Ha OgHOM U3
Topuos BlI. Camu xe cueHapun asuxeHuns BC no
TeppuTopuKn asponopra npegnaraercsa pa3buTb Ha
aneMeHTapHble y4acTku, npeacrasnswolme cobon
TpaeKTopun NpsAMONUHEnHoro aswmkernns BC wnnu
y4acTkn C MOCTOSIHHbIM pexumom paboTbi ABura-
Tenein. O4esnaHO, 3TO MOXHO CAenaTh C 40CTaTou-
HOW Aoner TOYHOCTWU NpWu NoApoGHOM pasbueHny
Ha MaHeBpOBbIX y4acTKax, HO Toraa ANS y4acTKoB,
Aalwmx manbld Bknag B o6LLyl0 KOHUEeHTpaumio,
NPUAETCA Npov3BOAUTL HeonpaBgaHHO 6onblioe

KONNYECTBO BbIMUCIEHWIA.
Ha camnx e anemeHTapHbIx y4acTkax Tekywue

KoopauHathl x,y,z° BC 6yayT BbMUCAATBCH NO
TpUBManbHbIM hopMynam:

4
. <. Ot
=x, + + =
X =Xo *Ug t 2
. ., Bet®
X =Yo ¥V b+ 52

‘ : t*
X'=2Zo + W t +—Y“—§—

3feck Xo,¥0,Z0 - HavyanbHble koopauHaThl BC Ha
paccmaTtpusaemMom aTtane ABuKeHUs; t - Bpems, nuc-
TeKWee OT Ha4yana aTana; Uec, Vec, Wse - KOMMOHEHTHI
ckopocTU BC; Oec,Bec,Ysc - KOMMOHEHTbI YCKOPEHWS!
BC. Mocne onpeneneHus nonoxennss BC Bo Bce
paccmaTprBaemMbie MOMEHTbI BpEMEHM (B METOAUKE
peyb nAET o Wware B 1 cekyHAy, xoTs Lenecoobpas-
Hee, onATb Xe, ANCKPeTU3aLmIO o BpeMeHn GpaTb
NCXOAA U3 MHTEHCUBHOCTW paboTbl ABUraTenei Ha
AaHHOM 3Tane u ckopocTu asmxeHust BC) pekomen-
AYyeTcsa onpeaenATb NONOXeHUs1 COOTBETCTBYHOLLINX
(PUKTUBHBLIX UCTOYHMKOB 3B, 0 NPOBEeMHBIX 1 OLLIK-
BouHbIX MOMEHTax Mofienu KOTOpbIX Yxe BbINo cKa-
3aHo BbiWwe. [lanee Npon3BoauTCA pacyéT KOHLEHT-
pauuu 3B NyTéM CyMMUPOBaHUA KOHLEHTpaLWA oT
BCEX PUKTUBHBLIX UCTOYHUKOB.

CnepyeT Taioke yyecTb TOT (haKT, 4TO ypaBHEHUE
(4.1) n nocnegHne pacyéTbl MOMNOXEHWA OUKTMB-
HbIX WCTOYHWUKOB BEMWUCb B PasnnYHbIX CUCTEMaXx
koopAvHar. [ToaTomy Ana AOCTUXKEHUS) BEPHOro (C
TOYHOCTbIO, XapaKTepHON AnA AaHHOW Mogenu) pe-
3ynbraTa eulé Heobxogumo NPUBECTU B COOTBETC-

TBUWE 3TW ABa noaxona.

4.5. O630p MAeHTUPUKALUM IMUCCUOHHBIX
XapaKTepucTUK CUNOBOKN YCTaHOBKU M KOH(Ury-
pauuu Bo3ayLWHbIX CyaoB

B naHHom pasaene npegnaraeTcs cnegytowas
Moferb MAEHTUPUKALUMN 3IMUCCUOHHLIX XapakTe-
puctuk kaxgoro Tuna BC. Paccmarpusaertcs mat-
pula Buaa:

( COo CHo NOxo NO20 NOo SO2 Tco Uco
CO+ CH: NOxs NO2: NO:1 SO02: Tec+ Ucq
CO: CH: NOx2 NO2: NO: SO2: Tc: Uc:
COs CHs NOxs NO2: NOs SO2: Tec: Uc:
COs CHs NOxs NO2:s NOs SO2: Tcs Ucs

\ COs CHs NOxs NO2s NOs S02s Tcs Ucs

34ech B NepBbIX WeCTH cTonbLiax pacrnonoxeHsbl
WHTEHCUBHOCTM BbIOPOCOB COOTBETCTBYIOLMX OAHO-
UméHHbIX 3B, a B nocnefHux AByx — Temneparypa u
CKOPOCTb UCTEYEHUSI ra30B Ha Cpeae conna, a CTpo-
KA COOTBETCTBYIOT CNeaytowum pexxumam paboThbl
ABuratens (no nopsaky CBepXy BHW3): HaseMHbIiA
Manblil ras, NONéTHbIA Manbiii ra3, 0,7 HoMuHana,
KpEncepeKkuii pexum, HOMVHAr, B3NETHLIN pexum.

HononHutenbHO HYXHO yuuTbIBaTbL atmocdep-
Hblé napameTpbl, XapaKTepucTUKW camonéra u
pexvuma paboTbl gBuratenei. B uenom, ata yacte
METOANKN BOMPOCOB HE Bbi3biBaET, TeM Gonee yTo
MaTpu4yHoe npeacTaBneHve SABnseTcs yAoOHbIM
ONS NPOrpaMMHbIX NPUNOXEHUN, HO, B KOHEYHOM
CY€Te, BCE 3aBUCUT OT peanusaumm npoekTa.

4.6. AHanu3 ngeHTUdMKaLMM NnapaMeTpos aT-
MocdepHOn TypOyneHTHOCTH

Heobxogumo Takke nNpu3HaTbL HECOCTOATENb-
HOCTb Bbibopa MOCTOAHCTBA KOIPULMEHTOB aT-
moccepHon andpcpysumn K,k k,. [OeiicteurensHo,
pac4éT HeobXxoaMMO BECTK C Y4ETOM pacnpenene-
HUA napameTpoB atmocdepbl (BKkOYas CKOPOCTb
n HanpasneHue BeTpa) no BbicoTe. Pacyer Takoro
TUNa He Bbi3Ban Bbl HeonpaBaaHHOE YCIOXHEHNE
Moaenu (BONpekn MHEHWUIO aBTOPOB METOANKN), TEM
Bonee 4TO peub MOET MMEHHO O COCTOATENbLHOC-
TV MOAENK, €€ NPUMEHUMOCTN U UCTUHHOCTU. MNpun
3TOM HMKaKOWN HeonpeAeneHHOCTN HU B aHanuTu-
YECKOM, H B YUCITEHHOM pELUEHUN He BO3HWKAaEeT.
besycnosHo, Bbibop koadduLmeHToB aTMocdep-
Hon Anddysnn ABMAETCA HEKUM 3NEMEHTOM npo-
u3Bona B MoZenu, HO NPOCTO nonaratb 3HavyeHus
3TUX KO3(PPULMEHTOB NOCTOSIHHLIMK BbiNo Gbl He-
BEpHO. Hanpumep, ¢ poCTOM BbICOTH! Hag NoBEpX-
HOCTblO 3eMnn aTmoccepHas auddysns CTaHOBUT-
Cst UHTEHCUBHEE, W MO3ITOMY NP UCNONb30BaHUU
OKOJMO3EMHbIX 3Ha4YeHUI napameTpoB UcKa)KaeTcA
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pe3ynbTaT pPacyETOB B MNOSb3y 3aBbILLEHHLIX KOH-
LeHTpauun 3B.

3agaya onpegenenns koaddPUUMEHTOB aTMOC-
epHoi audbdysum crnoxHa, Ho BbIGop xoTs Gbl No-
NySMIMPUYECKON, NMHENHO 3aBMCALLEN OT BbICOTHI
mMo4enu no3sonun 6bl B 3HaUMTENbHON Mepe y4ecTb
yKasaHHble 0COGEHHOCTU paccmaTpuBaemon 3aja-
yn. K Tomy xe asTopamu [2] Obinn nepevncneHbi
TPW Pa3nUuUHbIX NO CNOXHOCTA U AETANIbHOCTH CMo-
coba onpegenenus k,k,k,, Ho Beibop 6bin caenaH
B NOSb3y NOCTOAHCTBA KO3(PPULIMEHTOB, COrNacHoO
HEKOeMYy pesynbTaTy (KOHKpeTHas CChifika Ha Hero
He Bbina ykasana). Takum 06pa3om, 1 ITOT BaXKHbIlA
anemMeHT mogenu 6bin HeonpasgaHHO YNPOLUEH
B LENAX COKpalleHWs 3aTpaT MalWHHOro cyéTta u
NPOCTOTbI ypaBHEHWW, XOTA B HacTosee Bpems
BblYUCUTENBHASA TEXHNKA NO3BONSAET NPOU3BOAUTE
HamHoro Gonee cnoxHble pac4é€Tbl 3a AOCTYNHOE
BpeMS.

4.7. 3aknwoyeHme U BbiBoAbI

Ha ocHoBe npvBeAEHHOrO BbilLE aHanM3a MoX-
HO CyaWTb O KayecTBe W MPUMEHUMOCTU npeana-
raemon B [2] meToguKM NO pacyETy KoHLeHTpauun
3B ot BC B 30He asponopTa v npuneraiowen tep-
putopuu. YkasaHHblie rpybble owubkM n Menkue
HE[OoCTaTKN CTaBAT MOA COMHEHWe afeKBaTHOCTb
npeanaraemon mogenu. K ocHoBHbIM HegocTaTkam
crneayeT TaKke OTHECTU crnepyloLlee: meToquka ns-
Ha4yanbHO BblAAET 3aBbllUEHHbIE NMoKasaTenu KOH-
LeHTpaumm, 4YTo HeoboCHOBaHHO MOXXET NPUBECTU
K pacLUMPEHMIO FPaHunL, CaHUTapHOM 30HbI, 8 3HaYUT,
N YBENWYEHWIO BbINNAT CO CTOPOHbLI a3pornopToB U
TPaHCMOPTHLIX KOMMNAHMWA.

W yx Tem Bonee He cnegyeT CTaBUTb pesynbTaThi
YMCMEHHOTO MOAENMPOBaHMA BbILLE HATYPHbIX Uccre-
[OBaHWIA 1 3amMepoB KoHUeHTpaumin 3B kak Ha Teppu-
TOpPWUM a3POMOPTOB, Tak U Ha NpuUnerarowein Teppu-
TOopwuM, YTO npegnaraetcs asTopamu [2]. Haobopor,
NULWb YACNEHHOE MOAENNPpOBaHWe, NoaTBEPXAEHHOE
MHOIOKPaTHBIMW 3aMepaMu ¥ aHanNU3amm, MOXeT CHU-
TaTbCA NPUBNVKEHHBIM METOAOM pacdéTa Ans 3aad
paccMmaTpuBaemoit TemaTuku 1M BbiTb BrMOCreACTBUN
NPUMEHEHO K ApyrumM obbekTam.
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B HacTosiLlee BpemMsi pasBUTWE BblMMCRMTENb-
HOW TEXHWKW NO3BOMSET pewarb 3Ha4uTensHo Go-
nee CroXHble ypaBHEHUS 1 3a4a4K, Yem npeacTas-
neHHble B paccmaTpuBaeMoin meToauke. A npoliecc
pacnpocTpaHenus npumeceil 3B OT ABWKyLLerocs
no BCEM TPEM HanpaBfeHUsAM MPOCTpaHCTBa UC-
TOYHMKA C Y4ETOM pasHOCTM TeMnepaTyp atmocde-
pbl ¥ BbIGPOCOB, U3MEHEHNS CKOPOCTW BETPa U ero
HanpaBneHWs No BbICOTE KaK pas SBNAETCA OfHOW
“3 3agad Takoro ypoBHs. [Moatomy Heobxoauma
paspaboTka Gonee noapoGHOW, MHOTOCTOPOHHEM
M KayecTBEHHOW MEeToaMKM ANs pelleHnsa paccmar-
puBaemoi 3agauy, BapuaHT kotopon «MeToguka
pacdeTa KOHLEHTpauui 3arpsasHaioLMX BellecTs
BbIGPOCOB ABUraTenel Bo3AyLLHbIX CYA0B B paoHe
asponopTa» [6] npeaAcTaBneH B HacTosiem cOop-
HUKe.
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METOLOUKA PACYETA KOHLIEHTPAL!I/IVI SAIPA3HAOLLINX
BELLECTB BbIEPOCOB ABUIATENEN BO3AYLIHbLIX CYA0B
B PAUOHE A3POMOPTA

10.B. Medesedee
Mry um. M.B. JlomoHocosa

B cTtaTbe npuBOAUTCA KpaTKOe OnNucaHwe oc-
HOBHBIX XapaKTEpPUCTUK N BO3MOXHOCTEN paspa-
60TaHHON METOAVKM ANs pacyeTa KOHUEeHTpauui
3arpsasHALLNX BELECTs OT BbIOpocoB aBuraTenemn
BO3AYLUHbIX CyAOB B panoHe asponopTa. [poseaeH
CpaBHUTENbHbLIA aHanu3 € aHanornyHbIMM METO-
AnKamu, NpUMeHseMbIMU B faHHOE BPEMS Ha Tep-
putopun Poccuiickoin Pepepauumn n gpyrux cTpaH.
YKasbIBaeTCA Ha OTNINYMSA B MATEMATUYECKOM U Bbi-
YUCNUTENBHOM NOAXOAAX, a TaKKe Ha psfa 0cobeH-
HOCTEN, XapaKTepHbIX UCKMOYUTENBHO ANA AaHHON
METOAMKN. B 3aknioyeHun, npveBeaeHo HEeCKONbKO
rpaduyecknx UNMnCcTpauuii pes3ynsTaTtoB BblMUC-
NeHni.

1. BBEQEHUE

Mpu nposBefeHnN XUMULWHOMO CTPOUTENLCTBA B
parioHe aaponopTta Hapsgy ¢ ApYruMu orpaHudn-
TenbHbIMK hakTopaMm HeobXOoAUMO y4uTbiBaTb U
orpaHuyeHns, obycrnosneHHbIE BpeaHbIM BO3aeic-
TBMEM BO3AyWwHbIX cygos (BC) Ha Okpyxaroiuyro
cpeny. IcTouHnkamn Takoro BO3AenCTBUA ABNAIOT-
CA WYM W BpedHble Bbibpockl. K 3arpssHsowmnm se-
ectsam (3B), cogepKalmMmMcs B BbIXMOMHbIX ra3ax
aBvagBuraTesnen, OTHOCATCA:

- oKcugbl yrnepoaa CO;
- HecropesLuue
YrnesonopoLbl CH;
- OKCuAabl a3oTa NOx(NO, NO2);
- OKCuAabl cepebl SOX.

Hanuyne KOHUEHTpaUWOHHbIX OrpaHuyeHuin se-
nsaercs (pakTopoMm, onpeaensiowmumMm MUHUManbHoe
paccTosiHME 30HbI XXWUMOWN 3aCTPONKM OT Hanpasne-
Hus B3neTta u nocagku BC B 30He asponopta. 310
MWHUManbHOEe pPacCToAHWE AOMKHO ObiTb onpe-
AeneHo Ans cnyyas Haubornee HeBnaronpuaTHON
cuTyaumun, T.e. HaubonblUuel NHTEHCUBHOCTU BO3-
AYWHOro OBWXEHUSA, Korga macca Bbibpocos 3B
CTaHOBUTCS! MaKCUManbHOMN.

BeenexHasn B peictene B 1992 r. u ncnonbaye-
MasA no HacTosiwee Bpems «MeToauka KOHTpONsA
3arpssHeHns aTMocepPHOro Bo3gyxa B OKpeCTHOC-
TAX asporiopra» UMeeT psaf CyWEeCTBEHHbIX Heno-
CTaTKoB 1 ownbok, NPUBOAALIAX B UTOTE K 3HA4K-
TerbHbIM 3aBbILWEHUSM YPOBHEN KOHLEHTpauuu 3B,
NCKaXXeHUsAM B UX pacnpegenexuu, a cnegoBaTenb-
HO, N K HEBEPHOMY OfpeAeneHnto rpanny caHuTap-
HO-3awWnTHON 30HbI (C33) asponopTa.

C yyeTom u3noxeHHOro ons onpeaeneHus rpa-

HuY C33 npencraBnaeTcs akTyanbHon paspabotka
METOAMKN pacyeTa KoHueHTpauuh 3B, HambGornee
YAAYHO COOTBETCTBYHOLLEN COBPEMEHHBIM YCroBU-
AM PYHKLMOHUPOBaHNA BO3AYLWHOMO TpaHCnopTa.

PacnpocTpaHeHue 3arpasHsIoWmnx BeLecTs, co-
OepXalmxcst B CTpye BbIXMOMHbIX Fa30B aBUMafBu-
ratensi, NPOUCXoAUT B BO3dyXe, KaK 3a c4eT aund-
dysnmn, Tak U 3a cHeT TypByneHTHOro CMmeLLeHus,
BO3HMKAKOLWWEro Npu B3aUMOAENCTBUM CTPYU C OK-
py>xatowmm so3gyxom. [MoaTtoMy B OCHOBY MeToaM-
KW 3anoxeHa mMofenb pacrnpoCTpaHeHUst Npumeciu
3B OT TOYeYHOro ABVXYLLErOCA UCTOYHMKA 3a CYeT
atmocdepHon anddysnm n setpa. B kavecTee mo-
AenbHOro BbibpaHo ypaBHeHWe nepeHoca ¢ nocro-
AHHBbIMU KO3 huLmeHTamn aTtMocdhepHon Typoy-
neHTHOW auddyanm:

CLP. dc
at * Ybgx T Kxgx2

d’c .k dc
Y dy? "% dz?

+k

rAe C - KOHUEHTpauus NpuMecH; U, - CKOPOCTb
BeTpa; k k,k, - KoathhnuMeHTbl TypOyneHTHOMN

andcpyann.
Mpu co3paHun MEeToauKku penancs akueHT Ha

yyeT Hanbornee BO3MOXHOIO KonM4ecTsa rnapamet-
poB paccmaTpuBaeMol sagadn. bbin paccmoTpeH
BECb LMK paccemBaHus 3B: oT Bbibpoca nocpeac-
TBOM peakTuBHOW cTpyn asuratens BC po pacceun-
BaHus obpasoBasLuerocs obnaka 3B B atmocdepe.
Mpon3BoanTCS YY4ET HE TOMbKO pexunmoB paboThl
asuratenei BC ¢ COOTBETCTBYIOLUMUN Pa3NUYHbIMN
no cocrasy Bblbpocamu 3B, HO U UX KOMMOHOBKA
(konu4ecTBO U pacnonoxeHue gsuratenen Ha BC).
MapLpyTbl ABUXEHMA CyAOB BMECTE CO CTOSHKa-
MU ANA NporpeeBa AsUraTenen Takke NpuHATbI BO
BHUMaHWe. MeTeoponornyeckne ycnosus, Takue
Kak CKOpOCTb 1 HanpaeneHvue BeTpa, Temnepartypa,
aTMocdepHoe faBneHve, BHOCAT CBOW BKNafg B pe-
3ynbTaT YACNEHHOrO CYeTa.

B cuny ebibpaHHon mogenu MeTogmka No3Bons-
€T paccuyuTbiBaTh He Tonbko BbiGpocki oT BC n gpy-
X ABMXKYLLMXCH B MPOCTpaHCTBE UCcTovHuKos 3B,
HO W paccuyuTbIBaTh KOHUEHTpauuu 3B B6nusun cra-
LUMOHapPHbIX MCTOYHWKOB pasnuvyHon npupogpl. Mo-
NyYeHHblE 3HAYEHUS KOHUEHTpaLMin NCNonb3yoTes
CTaHAapTHbIM 06pasoM npy onpeaesieHun rpaHny

C33.

B HacTosAwee BpemMA N3BECTHbI HECKOMNbKO METO-
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vk [1-3 1 gp.] pacyeTa KOHLIEHTpauui 3arpsasHaio-
wux Beuiects (3B) oT pasnuuHbiX TPAHCNOPTHBIX Y
MPOMBILLSIEHHBIX MCTOYHMKOB. [1Ns pacqeTa KOHLUEeH-
Tpauuit BbiGpocoB 3B oT Asuratened BO3AYLIHbIX
CyAoB ucnonesyetcs metoavka [1]. 3ta meToanka
umeeT noj coboin Bonee CNOXHYIO CTPYKTYpY B OT-
nuyne oT MeToauK [2,3], HO, K coXaneHuto, oaHUM
N3 camblX IMaBHbIX €& MUHYCOB ABNAETCA METOA
pacyeTa C UCcnonb3oBaHMEM (OUKTUBHOTO UCTOYHU-
ka 3B. B gaHHOM cry4ae ucnornb3yrTca Nonyamnu-
pudeckune opmynbl Ans onpeaeneHusi NONoXeHUs
(PUKTUBHOTO UCTOUHMKA Be3 kakoro-nubo yderta k-
paHHoro adpdpekta Bl n B3aumoaeincTensa peak-
i

OueBugHO, B NpuBeaeHHOE pelueHne BpeMeH-
Has KoopawuHaTa He BXOAWT, a 3Ha4WT, paccMmartpu-
BaETCs CTalUMOHapHas 3agada U U3 pacCcMOTpeHus
ynyckawTcs addeKTbl, XapakTepHble ANA HecTa-
LWMOHaPHbIX NPOLIECCOB; 3aTyXaHue peakTUBHOW
cTpyw, Bcnnbeitue obnaka 3B nop AencTBueM pas-
HOCTW paBrieHui u paccevmBaHue npumecen 3B c
TeYeHneM BpeMeHM.

Takum obpasom, metogmka EDMS, 6onee agek-
BaTHa B NPUNOXEHUN K ABWKYLUMMCH UCTOYHUKAM
3B, x0TA U He y4YWUTbiBaeT BCeX (PAKTOpOB pacce-
NUBaHNUs NMpUMEeceil N NPOoLIECCOB B3aNMOAENCTBUSA
peakTUBHOW CTPyW C OKpyxaiolen atmocdepon.
OcHoBHOe BHMMaHue paspaboTymkamu Obino yge-
neHo yao6HOMY B3auMoaencTBUO Nonb3oBaTtens ¢
nporpamMmMmon pacyeTa.

Beuay manoi adEKTUBHOCTU YUCHEHHBIX Me-
TOQOB M HEOOCTaTOMHOCTW BbIMUCIIUTENbHBIX pe-
CYpPCOB Ha MOMEHT paspaboTku, metoauka OH[1-86
UMeeT OonpeaeneHHy nocnegoBaTenbHOCTb Mo-
nysmnmpudeckux cdopmyn. Hay4yHoe obocHoBaHue
MONYyYEeHHBIX COOTHOWEHWUA AOCTAaTOYHO HEACHO W,
Mo CYTU, OCTAETCH CKPbITbIM. [lanbHehWwni aHanus
B LENsX ynyylleHus MeToaukn He NpeacTaBaeTcs
BO3MOXHbIM. Ho Haubonee HeratMBHbIM B NnaHe
NPUMEHNUMOCTY K ABWKYLLMMCA UCTouHUKam 3B, B
yacTHocTn BC, aBnsetcs TOT dhakT, 4TO mMeToguka
OH[-86 paspabaTtbiBanack AnA CTaLMOHAPHBIX UC-
TOYHUKOB 3B 1 NOITOMY He yunUThLIBAET MHOXECTBO
thakTopoB, TakMX Kak sKkpaHHbiA acdhepekT BIT, Top-
MOXEHMe peakTuBHOW cTpyw asuratenen BC BHe-
LUHen atMocdepoin, KOMNOHOBKY Apurarenein Ha BC
n ppyrve.

Ha paHHOM aTane pasBuTUS BbINMCNUTENbHBLIX
METOAOB BO3MOXHO 3HAYUTENbHOE YyBenu4yeHue

1

2

y

c(x,y,z,H) = p
y

27 k kU p[

M

{ 1
exp|——

TUBHbBIX CTPYW ¢ aTMOcepHbIM BO3AYXOM.
Metoauka [2] EDMS (Emissions and Dispersion
Modeling System), cospaanHas CSSI Incorporated,
npencTasnsieT coboi amepukaHckuii aHanor OHJ-
86 [3], HO, GesycnosHo, Honee BbICOKOrO YPOBHS,
MOCKOMbKY MPEeAoCcTaBrAeTCs MNOCTOSHHAs TeXHU-
yeckas noaaepxka B COBOKYNHOCTU ¢ 0OHOBNEHU-
AMU 1 OBMPHBIMW PYKOBOACTBAMU MNOJb30BaTENS.
Tem He MeHee, B OCHOBE NporpammHoro NpoaykTa,
HecMoTps Ha YAOOHbIA NHTEPMENC 1 BO3MOXHOCTD
yyeTa CTaLMOHapHbIX W ABWKYLUMXCS UCTOYHMKOB
3B, nexwuT cnegyloulee YacTHoe pelleHne ypasHe-
2

HUA TypByneHTHon anddyauu:
2]
2

2
z—-H } b exp[—
k;

AnanasoHa yYuTbiBaeMbIX NapameTpoB 3afjaun u
Bonee addeKTUBHbLIN pacuyeT nonen KOHUeHTpa-
umin 3B B paitoHe asponopTa. [pu sToM 3aTparthl
Ha BbIYWUCHEHNe MUHUMAnbKEI U He npesbiatoT 15
MWHYT.

1[z+H (1)

kz

2

2. NOCTAHOBKA 3A0AYU

2.1. MogenvpoBaHue pacrnpocTpaHeHus npumve-
cn 3B 0T TOYEYHOro UCTOYHMKA NoAa AencTBnem ar-
MocdepHon guddyanm 1 BeTpa

B ocHoOBY MeToguku 3anoxeHa mofdenb pacnpo-
cTpaHeHus npumecy 3B oT ToYe4HOro ABUXYyLLero-
CA KCTOYHMKA 3a cyeT atmocdepHon anddysun un
BeTpa. B kayecTBe MogenbHoro BbibpaHo ypasHe-
HWe repeHoca C MOCTOsIHHbIMKU KO3 dULIMEHTaMN
atmocdepHon TypbyneHTHON Anddy3nn:
e @
z de

d%c
y dy2 +

dc .
X dx2

dc

dt

dc
+uba—t=k

k k

rae C - KOHUEHTpauusa npumecw; U, - CKOpOCTb
BeTpa; k. k,k, - kKoahpuumeHTsl TypOyneHTHOM
anddyauu.

Mpumecyn CUMTAIOTCSH XUMUYECKN HEaKTUBHBLIMU
(4To cooTBETCTBYET AEWCTBUTENBHOCTU), U NOJTO-
MY WUCTOYHMKOBbIE YNEHbl B UCXOLHOM YPaBHEHWN
oTCcyTCTBYIOT. CucTEMa KoopauHaT BbibpaHa Takum
obpazomM, YToOb! B NEBON YacTu ypaBHeHUs Gbino
MeHbLLIE KOHBEKTUBHbIX YNIEHOB: HA TOYHOCTL MoAe-
NN 3TO HE BRWSAET, HO MO3BONAET COKPATUTL BPEMS
YUCFEHHOrO cYeTa.

AHannTM4YecKkoe YacTHoe pelueHne MOAEnbHOro
ypaBHEHWUA U3BECTHO N UMEET crieayowmnin BUa:

c(x,yzl) =

= exp(—
4(xt)  kxky K,

4k, t 4k, t
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- xlexp{—

(z—zg—H)z) (z +z,+H)2 } (3)
— P expl——
4k, t 4k, t
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3aeck NpuHATLI creaytowme o603HaveHns: M (r/
C) — 3annoBbIN BIGPOC Macchi 3B 3a egunHULY Bpe-
Menu pabotbl geurateneit BC; H — Bbicota Bennbi-
BaHuA obnaka 3B (06 onpepeneHuu storo napa-
meTpa OyAaeT noapobHee ckasaHO HUXKE); (Xo,Yo,Zo)
- Tekyuwne koopauHaTtel BC oTHocuTenbHO BBEaeH-
HOW cUCTeMbI OTCYETA.

MocneaHsa copmyna nossonsieT paccywTaTh
none KoHUeHTpauuh Ans moboi ToukM paccmart-
puBaemoit obrnactn B NGO MOMEHT BpemeHU
ANA 3aNnOoBOro UCTOYHMKA. [Ins nonyyeHua ocpea-
HEHHOW KOHUEHTpaLmum HeoGXO4MMO NpOW3BECTU
ocpefHeHne No BpeMeHU NyTem WHTErpUpPoBaHnUs
nocneayoLlero AeneHns Ha AumanasoH UHTerpupo-
BaHWA. O4eBnAHO, ocpeaHEeHUE MOXHO NPOBOAWTb
NOo pasnuyHbIM MacluTabam BpemeHu: ANA pa3oBbixX
KOHLIEHTpaLUmi foctaTodHo nonoxuts T = 1800 cek,
ANs CPEAHECYTOYHOM KOHUEHTPaLUM COOTBETCTBEH-
HO npuHuMaem T = 43200 cek.

Hanee, ana onpepeneHnsi cyMMapHoOW KOHLEH-
Tpauum 3B or ogHoro BC cnegyet cymmupoBaTh
COOTBETCTBYIOLUNE CPEAHME KOHLEHTPaLUM OT BCeX
3arnnoB, 3TK e KOHLIeHTpauun AatoT MorHyo kap-
TUHY NONA KOHUEHTpauuii Ha paccMartpuBaemoii
TEPPUTOPUU. AHAMOTNYHO KOHLIEHTPaLMK CyMMUpY-
H0TCA Npy Hanu4umn aAsyx n 6onee BC nytem cnoxe-
HUS1 COOTBETCTBYHOLLUX KOMMNOHEHT 3arpsi3HeHus.

Konuuectso sannos ot BC onpepensieTca Bbi-
BpaHHO OnckpeTU3auMen no BpemMeHu, a cam war
pa3breHns MOXeT NMPUHUMATh pasfnnyHble 3Haye-
HUA: YMEeHbLUIATbCA NpU MHTEHCKUBHON paboTe ABU-
ratenei BC n GbicTpom gBUXEHUM nocriepHero u
YBENUYMBATLCA NPU PYNEHUM 1 APYrux MpoMedxy-
TOYHBIX AelcTBuAx. B npocreiiwem crnyyae npu
nporpese Aaswuratenen (BC HenoasuxHO) MOXHO
6e3 noTepu TOYHOCTY paccMOTpeThb 3Ty YacTb By,
B Ka4ecTee OAHOro 3anna € COOTBETCTBYHOLUMMU
KOPPEKTUPOBKaMUN DOPMYIbHBIX KOHCTaHT,

Cpasy crieayeT orosopuTbCs, YTO, HECMOTPS Ha
TO, YTO KO3 PULMEHTLI aTMOCHEPHON TypBYNeHT-
HoW Oudysum B MogenbHOM ypaBHEHUM fionara-
t0TCA MOCTOAHHBIMY, 3TO HUCKONBKO HE YMeHbLuaeT
9 PEKTUBHOCTL PeLLEHNsI NOCTaBMEHHOI 3a4auun.
CyTb MeToga 3aKnio4aeTcsi B TOM, YTO BCHO pac-
cmatpuBaemMyto obnactb Mbl Aenum Ha nogobnac-
TW, B KQXOOW U3 KOTOPLIX 3HAYEHWUA YKA3aHHbIX KO-
3PPULIMEHTOB CUNTAIOTCS KYCOUHO-NOCTOSHHBIMMY,
1 Takum obpasoM, MMEET MECTO yKazaHHOE TOUHOe
peweHve. MpaHuybl nogoGnacTelt onpegensioTcs,
rmaBHbIM 00pasom, pexxumom paboThl ABuUraTeneit
BC, a Taike gemxeHuem BC (B Tom uucre 1 no shbi-
COTe, MOCKOrNkLKY BbICOTa Hag NOBEPXHOCTbIO 3eMniu

VMEET A0CTaTOYHO CUMbHOE BRNAHWE Ha Koadhdn-

LMEHTbI TypByneHTHOW anddysun).
Oco6oro BHUMaHUS! TpeGyeT onucaHne NPUHLM-

na Bblbopa 3HaYeHnih ko3 ULMEHTOB aTmocdep-
HoW TypByneHTHON Anddysnn B COOTBETCTBYHOLLMX
nogobnactax. 3TOT pas3gen MeTOAUKN, PaBHO KaK U
B @HanornyHbix METoguKax, ABNAETCA B HEKOTOPOIA
cTeneHn aneMeHTOM npouseona. B apyrux masec-
THbIX MeTogukax [1-3] npegnaraeTcs onpeaensitb
3TV KOSDMULMEHTLI MO HEKUM NOMY3MNMPUYECKUM
opmynam. B Lienom Takoii nogxog npuemnem, Ho
B 3TOM crniyvyae TOYHOCTb M afeKBaTHOCTb MOAENM
CTaBATCA NOA COMHEHWE.

EcTb nHOM cnocob: HavanbHbie 3HaYeHUs! Bbl-
BupaloTca [0BONMBHO MPOM3BOMLHO B npedenax
HEeKOTOPOro afleKBaTHOro AuanasoHa U MoryT GbiTb
B3ATbl B KAYECTBE UCXOAHbLIX U3 aHaNOMYHbIX Me-
TOAWK. 3aTeM NPON3BOAWUTCA YUCIEHHBIN 3KCIEpU-
MEHT, U ero pesynbraThl CPaBHUBAKTCH C HECKOSb-
kimmn 3abopamu npo6 Bosgyxa. Takum oBpasom,
npu HaNU4YMM PacxoXaeHWn B pesynsraTtax BO3MOX-
Hbl HECKONbKO BapMaHTOB: BO-MEPBbIX, MOXHO Npo-
n3BecTn Gonee noapobHoe pasbueHue MCXoaHoI
obnacTu Ha nogobnacTu; Bo-BTOPbIX, MOXHO Bapb-
MpoBaTb 3Ha4YeHUs1 KOapPULUMEHTOB aTMoCthEepPHOIA
TypOyneHTHON Auddysun B Tex obnacTsx, rae Ha-
BriogaTcA OTKNOHEHWUS PEe3ynbTaTOB YUCIEHHOTO
CYeTa OT (PaKTUYECKUX 3aMepOoB; B-TPETbUX, MOX-
HO W3MEHUTb AMCKPETU3aLMIO MO BPEeMEHW Kak B
CTOPOHY YBENMYEHUSi TOYHOCTN PEe3ynbTaToB, Tem
CamMbIM, yBenm4uBe BpeMs paboTel MpOrpaMmel, Tak
“ B 06paTHyl0 CTOPOHY (3DEKTUBHO NPU HAXOX-
AEHUN NoAXOAALLMX 3HAYEHUI KO3PDULIMEHTOB Ha
HavanbHOM 3Tarne aganTaiym MeToAa K KOHKPETHON
TeppuTopum).

2.2. MogenupoBaHue npoLecca nepeHoca 3B
BbIXJIONHOW CTPyeW ABUraTens

Mpn mopenuposaHWy npouecca nepeHoca 3B
BbIXMIOMHOW CTpyeW ABuraTens paccmaTpuBaeTcs
HEeCKOonbKo acnekTos 3agayv. B nepeylo ouepenb
HeobX0AVMO ONPEAENUTLCS C HaXOXKAeHWeM napa-
meTpa H — BbicoTolt BennbiBaHus obnaka 3B, o Ko-
TOPOW ynoMuHanocb BHadane. Ha 3HaueHue aTtoro
napamMeTpa BMMAET, MaBHbIM 06pa3oM, aKpaHHbIN
adppekT nosepxHocTn BIM, koTopblit B MeToauke
[1] npocTo He yuuTbiBaeTca. Takxe ans agekear-
HOro pelleHnAa 3agauvM HeobxoAMMO onpepenuTb
XapaKkTepHOe paccTosHWE, Ha KOTOPOM CKOPOCTb
CTPYW W CKOPOCTb BETPa UMEIOT €CN He paBHble,
TO BMOnHe CpaBHUMbIE 3HAYEHUS.

Ana HaxoxaeHWs ykasaHHbIX BENUYWH AOoCTa-
TOYHO PELUMTb BCMIOMOraTenbHyH ABYMEPHYHO Nof-
3agadvy nonysatonneHHOW CTPYW HarpeToro rasa ¢
TypbyneHTHbIM cMeleHnem. CxemaTuyeckoe n3o6-
paxxeHue noAsagauu npeAcTaBneHo Ha PUCYHKe 1.
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Puc. 1. Cxema paccmampugaemoil nodsadaqu
rofly3amornsieHHol cmpyu

B HauyanbHOM CeYeHWUM NOLAETCA HarpeThii ras,
KOTOPbIA BNOCNEACTBAN CMELLMBAETCH C XONOAHbIM
rasom OKpyXalowen cpeapl: HadanbHas cTpysa pac-
LMpsieTcA, oxnaxaaeTca v 3aTyxaet. lNomumo Ha-
YanbHbIX YCNOBUI 3a4al0TCA MPaHUYHbIE YCIOBUS:
Ha TBEpPAON HUXKHEN CTeHKEe LOMMKHO BbIMONHATLCA
ycnosue npununanna (uly-o= 0; vlo= 0) 1 Ha Bepx-
Hell rpaHuLIe — Ha GECKOHEYHOCTV (B YMCIIEHHO pe-
anu3aummn 6eCKOHEYHOCTb 3aMeHseTCA AOCTaTOHHO
yfaneHHol rpaHuuen H*) — 3agaeTcs ycrnoeue Bbl-
paBHuBaHua (Ul = U, V= 0).

W3beras nanuwHero yrnybrneHns B MeTog peLue-
HWS 3afayy, OnuLIEM Nuilb OCHOBHbLIE MOMEHTbI
B ee NocTaHoBKe U peweHuu. [ins onucaHuA ABu-
KEHUS rasa WUCMornb3ylTca YpaBHEHUS Hepaspbis-
HOCTW, COXPaHEHWA KOnu4yecTBa OBWXEHWUS, TeM-
nepatypbl, KOHLEHTPaLUMN U ypaBHEHUE COCTOSHUSA
cpenbl:

do, d(pU) _ .
dt axi !

dui,  dUi _1dp 1 d(-puu) .
at Y dx; _pdxi+p dx; g
do  do _ 1 d(-puip) o .

at "Vax T p dx e
p=p(®);

3peck BBefeHsl cnegylolumne obosHaueHus: @,
— COOTBETCTBEHHO CpegHss WU nynbcaluoHHas co-
CTaBnsoLaa CKassiPHOW BenuuuHbI (KOTOpoi MO-
XKeT SBNATbCA Kak KOHUEHTpauus, Tak u Temnepa-
Typa); S, — 3T0 06bEMHAs NMOTHOCTb UCTOYHMUKOB,
XapakTepuayrouwjas, Hanpumep, npupalleHne wnm
yObirb COOTBETCTBYIOLLEN CKAMSAPHOA BENNYMHDI 3
CUET XUMUYECKUX peaKLunii.

PasymeeTcs, caenaHbl YNpoLeHna BBuay AByX-
MEpPHOCTU 334auu, a Taloke B ypaBHEHUAX CoxpaHe-
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HMA KONWYECTBA ABMXKEeHNS 1 TemnepaTypbl onyLie-
Hbl YIE€HbI MOMNEKYNAPHOTro nepeHoca. 3To caenaHo
13 cneayroLmx coobpaxeHnid: Ans NPoLeccos, xa-
pakTepuaytowmxca GonbLuumn Hucnamm PeitHonb-
Aca (a UMEHHO Takwe MNPOLEecChl COOTBETCTBYHT
paccmarpvBaemoil TemaTuke), Bo Bcei obriacth 3a
NCKTIOYEHNeM 30H, NPUMbIKAIOLLIWX K CTeHKaM, yKa-
3aHHble 4YneHbl NpeHebpeXxuMo Manbl No cpaBHe-
HUO C UX TypByneHTHBIMM aHanoramu. MaccosbiMu
cunamu Taioke npeHebperaem.

UTO e KacaeTcsi BA3KOro MorpaHuy4Horo cnos,
TO B TAKOW MOCTAHOBKE 3afa4yu OH He paccmaTtpu-
BaETCH, TaK KaK ero BNusiHue NposBnseTca Nullb B
[OCTaToOMHO Manon obnacTu okono noBepxHOCTH
3eMIM W HE BHOCUT CYLLECTBEHHBLIX W3MEHEHWIA B
CTPYKTYpY BCEro TeyeHusi, B oTnuyme ot Typbynen-
THOW BASKOCTHY.

B cwuny cTaunoHapHOCTU paccMmaTpvBaemoi
NoA3afayyn YacTHble NMpOoUsBOAHbBIE NO BPEMEHW B
MCXOAHBIX YPaBHEHWUsIX OTCYTCTBYIOT. MaccoBbiMU
cunamy Tarke npeHebperaem, No3ITOMy UCXOAHasA
cMcTeMa 3HaYUTENbHO YNPOLLAETCA.

MockonbKy 3apaqa ABymepHa W CTaumoHapHa, TO
UMCMEHHOE peLLeHne ee He NpeacTaBnseT GonbLuoi
CnoxHOCTW. 3 pelueHys 3Toi noasaaadn onpeaens-
I0TCA HedocTalowme napameTtpbl Ans pelleHnst Mo-
[EnbHOTO ypaBHeHusi: H — BbicoTa BCMbiBaHWA obna-
ka 3B, a TaKe XapaKTepHoe Bpems 3aTyxaHus CTpYW.

2. 3. NapameTpu3aums TpaeKTopun ABMKEHWSA
BC. Briok-cxema peLuieHus

MocKorbKy BO3MOXHAa PasfMyHas no TOYHOCTU
AVCKpeTM3aLms TpaekTopun asimkeHus BC, a cama
TpaeKkTopusi NPeACTaBnseT coboi KYCOHYHO-TNaaKy
KpMBYIO B TPEXMEPHOM NPOCTPaHCTBE, TO Hanbonee
uenecoobpa3Ho NapaMeTpn3oBaTb AAHHYO KPUBYIO,
BBE/S B KayecTee rnapameTpa Bpems OT Haqana
B3NeTHO-Nocago4Horo uvkna. Takvm obpasom, Ans
Ka)Xgoro MOMeHTa BpeMEHN MOXHO onpeaenuTb ro-
noxeHune BC B NpocTpaHCTBE U NOyYeHHbIe KOOp-
OUHATBI UCNOMb30BaTh AN HAX0XAEHWS NOMsA KOH-
LeHTpauun 3B no ykasaHHON Bbille (opMmyrne 2.

Hwxe npepcraeneHa 6nok-cxema nporpammbl
BbINMCIEHUV Nons KoHueHTpauuni 3B npu akcrny-
araunm BC (puc. 2). UucneHHoe moaenvposaHue
nocTasBneHHoW B [AaHHOW MeToauke 3ajadv He
npeacTasnser 0cobbix CNOXHOCTEN, U BCE MOAYNM
NPOrpamMMbl UMEIOT YETKYO CTPYKTYPY. B AaHHoM pe-
anusauMu nporpamma HanucaHa Ha sisbike C/C++,
NOCKONbKY B MPOLECCE BLIMMCNEHNIA BaXHYI0 YacTb
3aHumaeT paboTa ¢ namsaTbo. B ganbHenwem Bo3-
MoxHa peanusauus Ha Visual C gna cospaHuA 6o-
nee [OpYXeCTBEHHOro uHTepdeinca B otnuyne ot
KOHCONbHOTO MPUIMOXEHNS.
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Bnok-cxema NporpamMbl pacYeTs KOHLIBHTpaLM npueceid 38 ot BC Ha
TERRUTORIAM S3POMNOKTS M NPMAETEWEN TEPPUTORMK

1.1. NeomeTpura obnacTi: mpaHMLe BN u a3ponapTa

1.2. Hanpas neHwe BeTpa 1 gpyme aTmocepHbie NapamMeTpbl BXOAHbIE

A &HHbIE

1.3. TpaekTopra gBixeHna BC: nocaaka W B3neT

1.4. laHHble o BC: BBIGPOCEI, PEKMMbI, KOAMYECTBO

2.1. AHanK3 BX0AHEIX REHHBIX K MX Npo MMEMMHA A MHTEeprpeTaLMa

2.2 . Uyknno

\mem BC

2.3. AMCKpeTH3aLMA TRSEKTOPMM [ BI#KeHKA BC ¢ YUETOM
BPEMEHK M PEXUMOE PaboThl ABMMaTENEH

2.4, PeleHye noasagayum o TypGyneHTHOM CME L BHIAM CNYTHBIX
NOTOKOB HAMIETHIX CHUMAEMbIX Ma306 Y TEEPA0H CTEHKK

[

2.5. OnpegeneHue KOHUEHTRaLMW 3B ana KeKAOro sanns

2.8. CyMMIPOB aHME KOHUEHTpaWM 3B No Bcem 3annam

l

2.7. NoGas neHue HalileHHOM KoHUEHTpaLWK 3B B none 3B

Aapo
NPO rPanbl

3.1. ina sagaHHoi BBICOTHI HaR, NOBEPXHOCTLIO 3EMMM None 3B
NO OLHOMY 113 CNEAYIIWMY BROMEHTOB: BbixogHsie
1) TabnuuHoe sapsaHwe AaHHbIE
2) mauyeckoe none 368 Ha prcyHKe

3) WHOIA 38paHes 0r0BOPEHHBI GopPMAET BbIBOAS

Puc. 2. Bnok-cxema npozpamme! ebiqucieHuld no AaHHo Memoduke
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