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Maremarnueckoe MmogenupoBaHHUe KayecTBa
atMoc¢epHOro Bo3ayxa U LLUPKYNsaLuu
BO3/1yWHbIX MAacC Hap ropogamu c
MCNOJIb30BaHUEM CYNEePKOMIMbIOTEPOB

B nactosuiee Bpema 6Gonee NONOBMHBI HACENEHWMA MIAHETH XUBYT B FOPOAAX,
NPMYEM  KONMYECTBO FOPOAOB U WX PA3SMEPbI MOCTOSHHO YBENMYMBAIOTCS. 1AKOM Gbi-
CTPbIN M MHOTAA XAOTHUYHBIA POCT YPOAHM3MPOBAHHOM TEPPUTOPUM BEOET K NOABAEHUIO
LEeNoro paaa 3KOMOTMYECKMX NPOBAEM, Y4ACTb M3 KOTOPLIX CBA3AHA C 3ATPA3HEHMEM

MccnenoBaHus NOKAnbHOM NOroasl U XMMUYECKOTO COCTA-
BA BO3AyxAa B MacClWTAbe ropoaa UMeKT BOomnblioe 3HA-
YEHWE KAK AMs NMOAAEPXAHMUSA BLICOKOTO KAYECTBA XM3HM
rOPOXaH, TAK M ANS QAMMHUCTPATUMBHOIO PEryiMpoBa-
HUS BLIOPOCOB BpeaHbIX BelecTs B atmochepy. Ocoboe
3HQYEHME TAKME MCCNEfoBAHMA NPUMOBPETAIOT B CBA3M
c TpeboBaHUsMM obecnedeHuns skonormyeckomn besonac-
HOCTM KPYnHbIX meranonncos. O30H ABIAETCS OCHOBHbIM
KOMMOHEHTOM (POTOXMMMYECKOTO CMOTrd, KOTOPbIMA Y4ACTO
obpasyetca HaL ropOAAMM C MHTEHCMBHBLIM [OBUXKEHM-
eM aBTOTPAHcnopTa B acHele aHu. Ocobyio OnacHOCTL
NPEACTABASIOT MOBLILIEHHBIE MPU3EMHBIE KOHLEHTPALMMU
TPONOCHEPHOTO 030HA — BELLECTBA MNEPBON KATErOPUM
ONACHOCTH.
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atmocdepsl, U ana obWecTBa HEOBXOAMMO UMETh CPEACTBA AN MOHMMAHMS WM MOUCKA
NyTEN peLieHns Takux npobnem.

Mccnenosarms nokanbHOM NOroAsl U CBA3AHHOTO C €€ U3MEHEHMEM XMMMYECKOTO
COCTaBA BO3AyxA B MacwTtabe ropoad MMeoT GOoMbLIoe 3HAYEHME AR NOAAEPXKAHMA
BLICOKOTO KQUYECTBA XM3HU HACENEHMs U CIyXAT BO BCEM MMPE OCHOBOM ANA QaMM-
HUCTPATUBHOTO PErynMpoBaHMa BHIBPOCOB BpeaHbix Bellects B8 atmocdepy. Ocoboe
3HAYEHUE TAKME MCCNENOBAHMA NPUOBPETAIOT B CBA3M C TPebOoBAHMAMM obecnedeHus
3KONOMMYECKOM GE30MACHOCTM KPYMHBIX MEFANONUCOB, rae GOPMUMPYETCs TAKOE QaHTPO-
noreHHoe atmochepHoe fBAEHME, KaK ropopckoit «octpos Tennay [1] ¢ pasHocTbio
TEMNEPATYP AN ropoaa M NPUropoAd B HECKOMbKO rpamycoB. MIMEHHO 30 cyeT Takoil
PA3HOCTM TEMNEPATYP NPU LUTUAEBbLIX YCNOBMAX B ATMOC(HEPHOM MOrPAHWMYHOM CROe
bopmmpyeTca cneupduueckas ans ropofa UMPKYNAUMs BO3AYLUHBX MACC, KOTOPAsS MO-
XKEeT NPUBECTN K BO3HUKHOBEHMUIO NOKANbHbIX He6ﬂOrO|'|pMﬂTHbIX SKONOIrMyeCckmnx yCﬂOBMﬂ
B YepTe KPYMHbIX TOPOAOB MK UX OKPECTHOCTH.

Mcenenoeanma noroasl M COCTABA ATMOCHEPHOrO BO3ayxa OBBIYHO MPOBOAATCS
HO3EMHbIMM METEOCTAHLMAMM, NEPEABMKHBIMA MYHKTAMM U3MEPEHMS KAYECTBA BO3MYXd,
pexe — C MCMOMb30BAHWEM MPUMBOPOB 30HAMPOBAHUA BEPTUKANBHON CTPYKTYPbl Mpu-
3emHoro cnos atmocdepsl. OfHAKO NONYYQEMbIE B PE3YNbTATE BLINOAHEHHON WM3MEPH-
TENbHOW KAMMAHMMU NOKASbHbIE Pe3ynbTATh HE NAIOT NOJSIHOM KAPTUHbI 3ArPAa3HEHHOCTH
BO34yXd, MOCKOJbKY NMPenoCTaBnaOT NULLb 3HAYEHUA KOHLI,eHTpOLI,VI;I OTAENIbHbIX KOMMNO-
HEHTOB COCTABQ BO3MyXQA MPU OFPAHMYEHHOM uYucie HaBMOAEHMI (KaK B MPOCTPAHCTBE,
Tak U BO BpemeHu). Kpome Toro, He BCErna AOCTynHAs Npu M3MEpPEeHUax nHbOopMaLms
noMOraeT yCtTaHOBUTb MPABUITbBHYIO MPUYMHHO-CNEACTBEHHYIO CBA3b MeXAYy NOKQANbHOM
METEOPONOMMYECKON CUTYALMEN M KOYECTBOM MPU3EMHOTO ATMOCHEPHOTO BO3AYXA B OT-
AEMbHbLIX PAMOHAX FOPOAA MK BEIBPAHHBIX YAMYHBIX KOHBOHAX, MO3TOMY B CIIOXMBLIENCA
CUTYQUMM PE3yNbTAThl JEHCTBMS FOPOACKON QAMMHWUCTPALMM MOTYT GbiTb HE B MOMHOM
mepe 3hbeKTHBHBI.

Opyrim cnocobom NomyYeHns KOMMYECTBEHHBIX XAPAKTEPUCTUK O COCTOSHUM NPK-
3EMHOrO BO3AyXA B ropoae ABNAIOTCS METOAb MATeMAaTMyeckoro moaenmposanms. CyTs
3TOrO MOAXOAA 3AKMOYAETCA B 3AMEHE M3yYJEemOro ABEHMA UMK MPOLECCa MATEMATH-
4ECKOM MOAEnblo, KOTOPas, KaK NPABMAO, BKIIOYAET B CeBS 3AKOHbI COXPAHEHMS MAcC-
Cbl, UMAYALCA M SHEPTUM U [OMOHUTENbHBIE YCNOBMS, OBECNEYMBAIOLIME HAXOXAEHME
€[MHCTBEHHOTO pelieHns. [pu MATEMATUYECKOM MOAENMPOBAHMM PACMPOCTPAHEHMS
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ra3006pasHbIX MPUMECEN B BO3AYXE MOMYYAETCH CUCTEMA CIOXHBIX AMddEPEHLMAbHBIX
M anrebpPanyeckmnx YPOBHEHMI s TAKUX NMAPAMETPOB ATMOCPEPDI, KAK CKOPOCTh [BU-
XEeHKWda BO3AYXd, €ro BNAXHOCTb, TeMNnepaTypa, NNOTHOCTb, AABNEHUE, Typ6yﬂeHTHOCTb,
KOHUEHTPALMM MQSbIX COCTABIISIOLLMX OTMOCHEPHOTO BO3LyXA (BCE OHM 3ABUCAT OT Bpe-
MEHM W MONOXeHWs HABMIOAATENS), KOTOPAS HA HACTOSILEM 3TAMNE PASBUTUS METOLOB
MOTEMATUYECKOTO GHOMM3A MOXET ObiTb PELIEHA TOMBKO MPUOMMKEHHO C UCMOMNbL30BA-
HMEM COBPEMEHHOM BbIYUCIUTENbHOM TexHukK (puc.1).

Puc. 1.
MaTtemaTnyeckoe MoaenpoBaHue ABMKEHNA BO3AYLLIHbIX MacC U NepeHoca NpUMecH C UCMosib30BaHemM
CynepKOMMbIOTEPOB

YucnenHoe pelleHMe pacCMATPMBAEMOM NPOGIEeMbl UCCIENOBAHMS KAYeCTBA QATMOC-
dbepHoro Bosmyxa nonydaetcs cneaylowmm obpasom. Bea obnacts Mccneposanma (kak
npasuno, 3to napannenenunen 50x50x5 kM, B cepeamHe OCHOBOHMSA KOTOPOro pPaAcC-
nonaraeTcs ropoa) PasbuBAETCS HA OFPOMHOE KONMYecTBO (6onee munnmoHa) Hene-
pecekaouwmxcs obvemos ¢ pasmepom 0,5-1 kM No HANPABREHWMAM «3ANAA—BOCTOKY,
«or—cesep» n 10—50 M no septukansHomy Hanpasnenmio (puc.2). Kaxabit Takoit
06bEM XQPAKTEPU3YETCS CBOMMM 3HAYEHMSIMU PACCUMTHLIBAEMbIX MAPAMETPOB OTMOC-
depbl (ckopocTH, BNAXHOCTM, OCALKOB, TEMNEPATYPLI, TyPOYNEHTHOCTM, KOHUEHTPALMM
W T.M.), KOTOPBIE U3MEHAIOTCSA C TEYEHUEM BPEMEHM C HEKOTOPBIM 3ALAHHBIM HAMEepes Wa-
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FOM. DTH 3HAYEHMS OMPERENAOTCH AN KAKAOTO MHTEPECYIOLLETO MOMEHTA BPEMEHM HA
OCHOBE pelleHus BOMbLIMX CUCTEM JIMHEMHBIX YPABHEHM, MOMyYQIOLLMXCS B PE3ybTaTe
NPUBAUXEHHOTO NMPEACTABMEHMs NPOU3BOAHLIX B anddepeHumansHol 3agade. B wtore
PACCMATPUBAEMAS MATEMATUYECKAS MOLEMNb PACMPOCTPAHEHUS MPUMECK B MPU3EMHOM
Croe BO3OyXA CBOAMTCS K MHOTOKPATHOMY (415 POSAMYHBIX MOMEHTOB BPEMEHM) peLue-
HUIO CUCTEMBI JIMHEMHBIX YPABHEHWIM, COAEPXALLEN HECKOMNbKO MMITTTMOHOB HEM3BECTHbIX.

- Puc. 2.
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B BbiumcnuTEnsHOM NnaHe TOKAS 304040 NPEACTABASET ONPERENEeHHYIO TPYAHOCTb
Anst 06bIYHOTO MEPCOHANBHOMO KOMMLIOTEPA, MOCKOSbLKY MOMyYeHUE MHTEPECyIoLWero pe-
3yNbTATA MOXET 3ATSAHYTHCS HA HECKOJSIbKO AECATKOB YACOB BbIYMCIIEHUI, KOTAA HAMAEHHOE
PELLEHNE MOXET NOTEPSTL CBOKO AKTYAbHOCTb. OUEBMIHBIM ABAAETCS TO, YTO NMPUMEHEHUE
CYNEePKOMNMLIOTEPOB ANs PELUEHMs NOAOOHON 304A4M OXPAHBI OKPYXXAIOLLEH CPeabl 1 Npo-
THO3MPOBAHUS KXMMWYECKOM» MOrOAbl B HACENEHHBIX MyHKTOX YPE3BLIYAMHO AKTYASIbHO.

B nactosuwee Bpems B KpynHbix ropopax mupa (Hanpumep, Jlongow, Otra-
ga, Konenraren, Mapumx, Punagensdus m ap.) Ana MOHUTOPMHIG COCTOAHMA 3Qrps3-
HEHWs BO3AYLWHOro 6acceiHa MCNonb3yloTca MHGOPMALMOHHO-U3MEPUTESNBHBIE WM
MHDOPMALMOHHO-BLIYMCIIUTENBHBIE CUCTEMBI, KOTOPLIE HO OCHOBE PE3YNbTATOB MOHM-
TOPUHIA 1 MATEMATUYECKOTO MOAENMPOBAHMS B OMEPATUBHOM PEXMME Yepes MHTep-
HET NPefOCTABASIOT AAMUHUCTPALMU U HACENEHMIO AAHHbBIE O COCTOSIHWM OKPYXXAIOLLLEN
cpeasl.

B nanHoM pabote npeanaraetcs NpUMEHMTb KOMMIEKC MATEMATUYECKMX MOAE-
nei ropofckoi METEOPONOTUKM U NEPEHOCA MPUMECK HE TOMLKO A1 UCCIENOBAHMS, HO
M KPATKOCPOYHOrO MPOrHO3MpoBaHus (0 12 4acos) kayecTsa ATMOCHEPHOrO BO3AYXA
B KPYMHOM HOCENEHHOM MYHKTE C MCMOMb30BAHMEM cynepkomnbioTepa. Cnocob cospa-
HMSI MAPQIIENBEHOTO MPUIIOXEHUS 41t MHOTOMPOLUECCOPHOMN BbIYUCTIUTENBHON CUCTEMbI
C pacnpefeneHHon NamaTbio OMMPAETCH HA MPUMEHEHWME MPUHLMNG TEOMETPUYECKONM
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AEKOMMO3MLMM, KOrAa BC 0BNACTb MCCIEN0BAHMS PABHOMEPHO PACMPERENAeTCs MexXLy
MMEIOLLIUMUCS B PACMOPSKEHUM BHIYUCIIMTENBHBIMU yCTpocTBaMu. Ha puc.3 npencras-
fleH MpUMEpP ABYMEPHOM AEKOMMO3WUMKM Afs CIy4as WMCNOMb30BAHMS 4YeTbipexnpoLec-
COPHOTO BbIYMCIIUTENS, MPUUYEM KAXAbIM NMPOLECCOP NPOBOAWT PACYETH METEOPONOTMM
M XMMMYECKOTO COCTOBA ATMOChEpHI B «CBOEM» nogobnacti. TakoM noaxog nossonaer
CYLLECTBEHHO, MOYTU MPOMOPUMOHANBHO HYWUCY MCMOMb3YEMBIX MPOLECCOPOB YCKOPUTHL
NoMy4eHne UCKOMOTO Pe3ynbTaTa.

Puc. 3.
[iBymepHas gekomnosnumsa obnact nccneposa-
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Ha puc. 4 npueeneHsl pesynbTaThl PACYETA HA BLIYUCIUTENBHOM Knactepe Tom-
ckoro rocyaapcteenHoro yHusepcuteta «CKUD Cyberia» pacnpenenenms Hap ropoaom
TOMCK NPHU3EMHON KOHUEHTPALMM O30HA AJ1s ABYX MOMeHTOB Bpemenn. O30H senseTcs
OCHOBHBIM KOMMOHEHTOM POTOXMMMYECKOTO CMOTQ, KOTOPLIN 4aCTO 06pasyeTcs Hag ro-
POAAMM C UHTEHCHBHBIM ABMXEHWEM ABTOTPAHCMOPTA B scHbie aHKn. Ocobyio onacHocTs
NPEACTABASIOT MOBbILLEHHBIE MPU3EMHbIE KOHLEHTPAUUM TPOMOCHEPHOrO 030HA — Be-
LLEeCTBA MEPBOM KATETOPUM OMACHOCTU. M3 pUCYHKA BMAHO, Y4TO B YTPEHHME YACHI KOH-
LEHTPALMS O30HA B TOPOLE CHMXAETCS 30 CYET €ro B3AMMOLENCTBUS C MOCTYNAIOLLUM
C BHIOPOCAMM OKCMAOM Q30TA, MPUYEM 3Q CYET CHOCA NMPUMECH BETPOM HA HOro-BOCTOKE
OT ropofa 0bpasyeTcs cref NOHMKEHHON KOHUEHTPaWmK o30Ha. Bo sTopoit nonosuHe
OHS, KOTAQ MHTEHCUMBHOCTb POTOXMMMYECKUX PEeaKumMi Bnm3ka K MAKCUMAMbHOM, CUTYQ-
UM MEHSIETCS CYLLECTBEHHO: K IOr0-BOCTOKY OT ropofd Ha pacctoaHum 10— 15 km koH-
LEHTPALMS 030HA CTAOHOBWTCS MOAKCUMOTBHOM.
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Puc. 4.
PacnpepneneHve KOHUEHTpaLMM 030Ha (ppm) Haf rOPOAOM U ero OKpecTHOCTAMYM 27 Mas 2004 .
B 10:00 1 16:00 yacoB COOTBETCTBEHHO
Mpumenenne B pacuetax ebiumcnntensHoro knacrepa «CKUD Cyberia» nosso-
naeT Bonee Yem B NATLAECAT pa3 COKPATWUTb BPEMS BbIYMCIIEHUI, LOBEAS BPEMS NpoBe-
OEHUA YMCNEHHOTO NPOrHo3a OO HEeCKONbKMX MUHYT.
Pabota ebinonHaetcs npu duHaHcosok noaaepxke Poccuitckoro Ponga Pyrpa-
menTanbHbix Mccnenosanmit n nporpammsl CotosHoro rocyaapctsa «CKMD TP
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