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IIpuBenen 00630p wuccnenoBaHuid B 00MacTH pa3pabOTKH METOLOB  PaaHONIOKAIMOHHOTO
MOHHUTOPHHTA PaJIMOAKTHBHBIX aTMOC(HEPHBIX HEOJTHOPOAHOCTEH TEXHOT€HHOTO MPOUCXOKACHHS.
[IpencraBneHsl pe3ysbTaThl aHAIN3a KOMIUICKCHOH (DM3HKO-MAaTEMAaTHIECKOH MOZIEIH PaCCESTHUS
aNIeKTpOoMarHuTHeIX BOJH (OMB) HOHM30BaHHBIMH 00pa30BaHMSAMH B IPU3EMHOM  CJIOE
atMoc(epsl. [Toka3aHbl HalpaBIeHHUs NPOJODKESHUS UCCIISIOBaHUI B YaCTH YCOBEPILICHCTBOBAHUS
MoJernel B3aumoecTBrss OMB ¢ paaroakTHBHBIME METE000pa30BaHUAMM.

Kniouegvie crosa: paauoakTUBHBIE BBHIOPOCHI B aTMocdepy, PaaMOJIOKAI[MOHHBIH MOHUTOPHHT,
(u3MKO-MaTeMaTHYEeCKUE MOJIenH paccesHus OMB.

BBenenue

B mHacrosmee Bpems mpH 3KcIUlyaTalud aTOMHBIX 3JekTpoctaHuuii (ADC) u apyrux
palualMOHHO-0TIACHBIX OOBEKTOB HCIOJB3YIOT KOHTAKTHBIE W JUCTAHIIMOHHBIE METOJbI KOHTPOJISL.
CymiecTByIoIye KOHTaKTHBIE CPEJICTBA KOHTPOJS 00JalaloT PsIOM HEAOCTATKOB, CPEIH KOTOPBIX
JIOKaJbHOCTh TMPOBOAMMBIX H3MEPEHHMH, = HECIOCOOHOCTh NPOTHO3UPOBAHUS PACIPOCTPAHEHUS
BBIOPOCOB, TO/ABEPKEHHOCTh BO3JEHCTBUIO 3arpsi3HEHHOW Cpezpl, OOjblIas CTEHNeHb PHUCKa s
orepaTopoB Mpu paboTax B _IMOCICABAPUHHBIX CHUTYalUsiX, OOJNBIIME WHTEPBAJbl BPEMEHH MEXIY
MOMEHTOM PaJIOAaKTUBHOI'O 3arpsI3HEHUS U €ro OOHapykeHueM u jp. Vcnonb3yromuecs: B HacTosIee
BpeMsl AMCTaHLMOHHBIE CPEICTBA KOHTPOJIS (raMma-cieKTporpadpl, aKyCTHYECKHE, ONTHYECKHE)
TaKke OO0JIaaloT HEJNOCTATKAMHU, B YACTHOCTH, MallbiM paJdyCcOM KOHTPOJIS, 3aBHCHMOCTBIO
OT TIOTOJIHBIX YCJIOBHUH.

[losTOMY HpENCTAaBIASIOT MHTEPEC HCCICAOBAHME U pa3padoTKa CHUCTEM OOHapyKeHHs
TEXHOT€HHBIX O00pa30BaHWI HMCTAaHIMOHHBIMH, B YaCTHOCTH, DPaTUOJOKAIIMOHHBIMH CpEICTBaMH,
MO3BOJIIONIMHA — M30aBUTHCS OT  psiia  HEJOCTATKOB — CYIIECTBYIOIIUX CPEICTB  KOHTPOIIS,
Y CIIOCOOHBIMHU  OCYIIECTBIISITH BCEMOTOAHOE OINEPATHBHOE AMCTAHLMOHHOE OOHApYy)KEHHE M OLIEHKY
HapamMeTpoB TEXHOTEHHBIX MeETe000pa30BaHM Ha OONBLIMX TEPPUTOPHAX M NPOTHOZUPOBATH HX
pacrnpocTpaHeHue.

0030p pe3yIbTATOB MCCJIEIOBAHMI IO 00HAPYKEHUIO PAANOAKTHBHBIX MeTE000pa30BaHUI
PAIMOJIOKANUOHHBIMH CPeICTBAMHU

B03MOXHOCT, TPUMEHEHHS PATUOJIOKAIMOHHBIX CPEJCTB IS MOHHUTOPWHTA OOBEKTOB
SHEPreTHKH OCHOBaHA Ha TOM, YTO IMOSBJICHHE B HIDKHUX CJIOSAX aTMOc(ephl TEXHOTEHHOro BhIOpoca
MPHUBOJNUT K U3MEHEHUIO (PU3NYECKUX ITapaMEeTPOB CPEJIbl PACIIPOCTPAHEHHS PaIUOBOJIH, YTO CO3/1AET
PaJMOJIOKAIMOHHBIA KOHTPACT M Ja€T BO3MOXKHOCTH OOHapyKEeHHUsT aTMOC(EpHOH HEOIHOPOIHOCTH.
BaxxHO OTMETHTH, YTO HU3MEHEHHE CpEJbl PaCHpPOCTPaHECHUs OyAeT CYIIECTBEHHO OTJIMYATBCS IS
paauonokauonHeix ctaHimi  (PJIC) pa3HBIX 4YacTOTHBIX JUMANa30HOB PaJUOBONH, IO3TOMY
O/JIHOBPEMEHHOE HCMOJb30BAHUE CTAHLMHA Ppa3HBIX YaCTOT IO3BOJIUT CYIIECTBEHHO IOBBICUTH
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Ha/IeKHOCTh ¥ MH()OPMATHBHOCTH CUCTEMBI MOHUTOpPUHTA. [IpK 3TOM paanonoKalMOHHBIE YACTOTHO-
BPEMEHHBIC U IOJIAPU3ALUOHHBIE XapaKTEPUCTUKU 30HIUPYEMBIX TEXHOT'CHHBIX METE000pa30BaHUI
pasn4HOro  (PU3MYECKOr0 COCTaBa M HHTCHCHUBHOCTH IIO3BOJISIFOT C BBICOKOW CTEIEHBIO
JIOCTOBEPHOCTH HICHTU(HULIHUPOBATH BEIOPOCHI, MPOU3BOJUTH AUCTAHIIMOHHYIO OLIEHKY UX IapamMeTpoB
U CTEIIEHb ONTaCHOCTH.

UccnenoBanusi, HampaBjiCHHBIE Ha pEIICHHE 3aJadyd OOHApY)KEHHUS PpaJuOaKTUBHBIX
METe000pa30BaHUil TEXHOTCHHOW MPHUPOJIBI PAAHOJIOKAIIMOHHBIMU CPEICTBAMH, CTallll MPOBOJUTHCS
JUILIb B MOCJEeNHNE rofpl. BMecTe ¢ TeM, yke HECKOJIBKO NECATHIETHI MpPOBOJATCS MCCIIEIOBaHUS,
XOTb M HE CBS3aHHBIC HENOCPEICTBEHHO C JAHHOM 3amadei, HO TIO3BOJIIOIINE OLICHHUTH
XapaKTepUCTUKH B3anMoieiicTBust OMB ¢ atMocdepHbIMI HEOAHOPOTHOCTSIME PA3THIHON TPUPOIBL.
Cpenu 3THX UCCIeA0BaHUI MOKHO BBIJIENIUTH CIEAYIOIINE OCHOBHBIE HAIIPABICHUS:

— uccnenoBanue oTpaxeHus SMB ot gacTuir;

— uccnenoBanue paccesHust OMB Ha TypOyJIeHTHBIX HEOITHOPOAHOCTSX;

— HCCIIeIOBaHUE PanroIOKAIMOHHBIX METOJIOB oOHapy>KeHHS TEPMHUUYECKUX
HEOJTHOPOTHOCTEH;

— MCCIIEIOBAaHUE B3aMMOAEHCTBUA OMB pa3nuuHbBIX JUANa30HOB € HWOHU30BAHHBIMU
MeTe000pa30BaHUAMH.

[lpu pemennu 3amaun OOHApYKEHUSI PaJIMOAKTUBHBIX METEOOOpPa30BaHUM B TOW MM HHOU
Mepe MPHUXOAMTCS CTAJKUBATbCi CO BCEMM IE€PEUYHCICHHBIMU = (hr3ndyecknMu  (akTopamu,
OIpeNIeJIAIONIMMI BO3HUKHOBEHHE MPOCTPAaHCTBEHHO-BPEMEHHBIX HEOTHOPOAHOCTEHl B aTtmocdepe,
MIPYU 3TOM HX BIHMSHHME Ha paccesiHhe U MPOXO0KICHHE PaJUOCUTHAIOB HOCUT KOMIUIEKCHBIN XapakTep.

Wzyuennem Bompoca otpaxkenns OMB oT HOHW30BaHHBIX 00pa3oBaHWI MPHPOTHOTO
Y TEXHOTEHHOT'O XapaKTepa 3aHUMAJIUCh HCCIIEN0BATENN B Psiie CUTYalHil, IEPEUNCIIIEMBIX HIDKE!

1) orpaxkennss DMB 0T ecTecTBEHHBIX IUIA3MEHHBIX OOPa30BaHUiA: MOJHHMA, METCOPHBIX
CIIEJIOB, BBIXOJOB paJlOHa BO BpEMsA 3EMIIETPSICEHUN, CEBEPHBIX CHSHUW M Jp. METEOLENEH,
oOHapyxuBaeMbIx ¢ nomouipto PJIC paznuyHbIX Auama3oHOB BOJIH;

2) otpaxxenusi OMB 0T cieqoB KOCMHUYECKHX amfapaToB IMpH BXOJe MX B arMocdepy,
OTpaXeHHS OT WHBEPCHOHHBIX CIJIEJIOB JO3BYKOBBIX M CBEPX3BYKOBBIX JIETATEIbHBIX aIlllapaToB
B HIDKHHX CJIOSIX aTMOC(EpHI;

3) orpakenust DMB 0T m1a3MeHHBIX 00pa30BaHKUil TPH aTOMHBIX B3phIBAaX B aTMochepe;

4) pacripocTpaHEHHE U PACCEsHIE PaJMOBOJIH Pa3IMYHBIX AUATIa30HOB B HOHOC(hEpe.

Uro KacaeTcs HEMOCPEICTBEHHO 3ajaud OOHApY)KEHHs PaJuOaKTHUBHBIX METE000pa30BaHUM
TEXHOT€HHON NPHUPOB!I paJHOIOKAMOHHBIMYA CPEACTBAMHU, TO CBEACHHUS KaK O TEOPETHYECKUX, TAK
Y OKCTIEpUMEHTAJIBHBIX ~ HCCIEJOBAHMAX B JAaHHOM HAIlpaBIIEHWH KpailHe HE3HAYUTEJbHBI,
a ONMyOJIMKOBaHHBIE MaTepUAlIbl  Pa3HBIX aBTOPOB, KaK IPaBHIO, HEJOCTATOYHO YOETUTEIbHBI
M 3a4acTyl0 TNPOTHBOpeuHBHl. Cpenu mnepBbIX pabOT B 3TOM HAalpaBlIEHHMH CIEAYeT OTMETUTh
uccienoBanus, nposeaenusle [THIIO «Komera» mon pykooactBom E.H. Kononosa. ApTtopamu
NPOBEJIEHbl MHOTOYMCIICHHBIE OSKCIEPUMEHTANbHBIE Pa0OThl IO WCCICIOBAHUIO BO3MOKHOCTEH
PaIuoOIOKAOHHOTO  OOHApYXEeHUs1 oO0nacTeld JIOKAaJbHOM HMOHM3aLMHM B IPHU3EMHBIX CIIOSX
aTMocdepsl C HCTONb30BaHHEeM BeloMcTBeHHBIX PJIC pasnuyHOro HazHaueHWs, MOJIyYeH OOJIBIION
00beM OSKCHEPUMEHTANBHBIX JIAHHBIX MO 30HAWPOBAHMUIO aTMOC(PEPHBIX YYaCTKOB HaJ PAAOM
MIPOMBIIIUIEHHBIX MPEINPUATHH, UCTOIB3YIOMNX pPaTUOAKTHBHBIE TexHoJoruu. CrenaHa MOMbITKa
paspabortarb Monenb orpaxkenus OMB uoHuzoBaHHBIMH oOpazoBanusiMu [1,2]. OcHoBHOe
JTIOKA3aTeNIbCTBO TUIA3MEHHOTO XapakTepa OTpaKeHHs, 10 MHEHHIO aBTOpPOB, Oa3upyeTcsi Ha
MPOBEJICHHBIX HMH TEOPETUYECKUX pacueTax d¢pdexTrBHOM 1uomany paccesaus (JI1P) ot obnacreit
MOBBIIIEHHON MOHM3alMU. B Xo0[e 3THX pacueToB MoJydyeHa KBaJpaTH4YHas 3aBUCUMOCTH BEIHMYMHBI
OIIP or nnuHBI BOJIHBI (B OTIMYHE OT PEJIEEBCKOTO paccesHHs), MOITOMY SKCIEPUMEHTAIbHbBIE
JTaHHBIE, TMEIOIIHE TIOJIOKHUTEIbHYIO 3aBUCUMOCTE DIIP OT IIMHBI BOJTHBI, TPAKTYIOTCSI aBTOPaMH Kak
OJTHO3HAYHO OOYCJIOBJIEHHBIE IUIa3MEHHOM MPUPOAOH paccessHuA. 3/Aech CleqyeT OTMETHTh, 4TO
NOJIOKHUTENbHAs 3aBUCUMOCTD DIIP OT A/MHBI BOJHBI MOXKET OBITh M B APYTHX Clydasx (Hampumep,
npu paccesHun OMB Ha TepMHUYECKHX HEOIHOPOJHOCTAX), TIOITOMY JOKa3aTelbCTBA aBTOPOB HE
SBIISIOTCS JOCTATOYHO YOEIUTEIbHBIMH.

B [1, 3] aBTOpHI HCCIIEAYIOT BO3MOKHOCTh OOHAPYKEHHS PaJUOAKTUBHBIX CIOEB B aTMOc(epe
M0 M3MEHEHHIO PEaKINH WOHM30BAHHOTO aTMOC(HEPHOTO BO3AyXa HA DJIEKTPOMArHWTHOE H3ITydeHHE
M0 PaJNOJIOKAMOHHOMY OTKIHMKY. OJHAaKO JUIS TONyYeHHS HAAEKHBIX W3MEPEeHHH Ha OOIbIINX
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paccTosiHUAX U UACHTU(DHUKALNMN PAJUOHYKIHIHOTO COCTaBa 3arpsisHeHUi HeoOxoanMa OoJjiee moaHast
UHQOpMAIUs O CTPYKTYPE W HMOHHO-3JIEKTPOHHOM COCTaBE IUIA3MEHHBIX OOJIaKOB, 00pa3yrOLIMXCs
B pe3yJbTaTe€ paAMOAKTUBHOrO pacnaga. CyliecTByOIME MOJCIM MOHM3ALUK BO3AyXa IpH
paZMoaKTUBHOM pAaCIajic HE B IIOJIHOM Mepe yYUTHIBAIOT OCHOBHBIE IJIA3MOXHMHYECKHE MPOLECCHI
opyu aTMOC(EepHOM [aBIEHHM — OOpa30BaHHE KOMIUIEKCHBIX HMOHOB, KaK IOJOXKHUTEIbHBIX, TaK
U oTpunatenbHbelX. [loCKONbKY pekoMOMHAaLus KOMIUIEKCHBIX HOHOB IPOMCXOAWUT 3HAYUTEIHHO
ObICTpee, YeM MPOCTHIX MOJIEKYJSIPHBIX HMOHOB, 3TO CYIIECTBEHHO H3MEHSACT IUIa3MEHHBIH cocTaB
1 XapaKTEPUCTUKH TTIa3MBI.

Bonee oOmmpHBIA y4eT OCHOBHBIX IUIa3MOXMMHUYECKHX PEAKIIHi, COMPOBOXKIAIONINX
IpoLecChl MOHU3alMU B arMoc(epe, MHUIMHUPYEMbIe PaJllOaKTUBHBIMHU BBIOpOCaMH, JIET B OCHOBY
MOJEN, pa3paboTaHHOM ydeHbIMH TOMCKOro MOMUTEXHHYEeCKOro HMHCTHTYTa [4]. EcTecTBeHHBIM
pasBUTHEM 3TOH MOJIEJIN MPEACTABISECTCS Y4YeT BIMSHUS BHEIIHETO 3JIEKTPOMArHUTHOIO  I0JIS
Ha MPOLIECChl MOHU3ALMH U BIMSHUE HOHU3ALMOHHBIX IPOLIECCOB HA CTUMYJIMPOBAHNE KOHACHCAIINY.

B [5] npennoxeHa Mojenb, MO3BOJIAIONIAS OMMCHIBATH MOBEACHHE HOHHO-MOJIEKYJISPHBIX
KOMILJIEKCOB B HMOHHM30BaHHOH cpele TOA JACHCTBHEM BHEIIHEro 3JeKTpuueckoro mois. Ocoboe
BHUMAHHUE YIEJIACTCS JJIEKTPUUCCKUM XapaKTEePUCTHKaM Cpelbl, ONPEACISIONIUM OTPaKeHHE
3JEKTPOMAarHUTHBIX BOJH. Pe3ynbTaThl MOIENMpOBaHHS CBHUJIETENBCTBYIOT O CHUJIBHOM YacTOTHOMN
3aBUCHUMOCTH KOd((UIMEHTa OTPaKEHHs DICKTPOMATHWUTHBIX BOJH CAaHTUMETPOBOTO JHMAaIa3oHa.
IToka3aHo, 4YTO XapakTep 3aBUCHUMOCTH IPOBOIUMOCTH OT YacTOThl AHAJIOTHYEH 3aBUCHUMOCTH,
MpEACKa3bIBAEMON TeOpHed HeMMHEHHOro OTKINKA. [IpoBeAeHBI pacyeThl ANEKTPONPOBOAHOCTH Kak
(GYHKIUHM TapaMeTPOB Cpellbl, COACPIKAIIMXCS B HEW THAPATUPOBAHHBIX HOHOB U BHEIIHETO MOJIS Ha
MpuMepe 3eMHON aTMOC(EpHI.

B nawane 90-x rr. ucciemoBaHMAMH B 3TOM HalpaBiICHUH HAdald 3aHUMATbCS TPYIIIBI
yueHbix T. Cankr-IlerepOypra (AO3T «®unn-Tpeiia», ['naBHas reopuzndeckas oocepsaropus (I'TO)
uM. A.W.Boeiikopa, HUIL| nucrannumonHoro 3ouaupoBanus artmochepbl, AO «MuHctapy). Beina
CAelaHa IOMbITKA pa3pabOTKu (GU3NUECKOW MOJETH COOCTBCHHOTO TEIUIOBOTO paJWOU3IYYEeHUS
W paccesiHusl PauoBOJH 00JacTsMU aTMocdepbl, BO3MYIICHHBIMUA B pPE3yJbTaTe BEHTHIISIMOHHBIX
BBIOPOCOB  MPOAYKTOB  (DYHKIMOHUPOBAHMS  aTOMHBIX OOBEKTOB C  YYETOM  BIQXKHOCTH
u TypOysneHTHOCTH. OOOCHOBaHa METOAMKA HAOMIOACHUS PaJUOAKTUBHBIX BBIOPOCOB 0030pHBIMHU
u npuuenbHbiMA PJIC mportuBoBo3aymHo#t oboponsl (PJIC IIBO). Ha 6a3e skcnepMMeHTalbHOTO
PaIuoIOKaMOHHOTO T0oCTa MpOBEIEH psll HaOMoAEeHWI 3a ydwacTkamu arMocdepbl B palioHe
pacnionoxenus: Jlenunrpanckoit ADC (JIADC). IlpoBeneH cpaBHHUTENbHBIA aHaIW3 PE3YJIbTATOB
MHIMKAUA PaJuOaKTHUBHBIX BbIOpocoB JIADC B atMocdepy ¢ MCHONB30BAaHHMEM METPOJIOTHYECKU-
aTTECTOBAaHHOTO CTAIlMOHAPHOTO pPaAMOJIOKAIMOHHOTO KOMIUIEKCA W JO3MMETPUYECKUX TaHHBIX
pETMOHAILHOW aBTOMATH3HPOBAHHOM CHCTEMBI KOHTpOJS paauanuoHHoi oOcraHoBku (ACKPO),
JJADC wu HayuHo-HCCIENOBATENBCKOTO TEXHOJOTHYECKOro HWHCTHTYTa WM. A.Il. Anekcanaposa
(HUTH). Tlo MHEHMIO aBTOPOB, OSKCIIEPHUMEHTAJIbHO H3MEPEHHbIC 3HaueHHus yuenabHou OIIP
palMoaKTUBHBIX BEIOPOCOB B OCHOBHOM O0YCIIOBJICHBI IBYMSI MEXaHU3MaMH:

— paccesiHue Ha TypOyJIeHTHBIX HEOJHOPOIHOCTSIX BO3/IyXa B OKPECTHOCTSIX BBITSLKHOM TpyObl ADC;

— paccesHHe Ha MAaKpOCKONMYECKMX YacTUlax (BOASHBIX KalllsX, a’dpo30iisiX, KiacTepax),
npu4yeM HalM4ue PaJUO0aKTUBHOCTH CIOCOOCTBYET 0Opa30BaHHMIO KIACTEPOB, KOTOPHIE, B CBOIO
ouepe/ib, BIUAIOT Ha POCT KPYITHBIX Karenb.

OTANYUTENBHBIM TNPU3HAKOM CHTHAJIOB, OTPAXEHHBIX OT PaAMOAKTHBHBIX aTMOC(HEPHBIX
o0OpazoBaHHl sIBJIsIETCST MX CTaOWIIbHOE MecromoyiokeHne Ha 3kpaHax PJIC. B To ke Bpewms,
HaOJIro/IaeMbIe Ha DKpaHaX IMOCTOSIHHBIE OTMETKH MOTYT OBITh BBI3BaHBI M OTPKEHUSIMH 110 OOKOBBIM
JIeTIECTKaM OT MECTHBIX MIPEAMETOB (B YaCTHOCTH, TPYO).

B 1986r. B mnepuony amapuum Ha YepHoObuibckoit ADC corpyanukamu ITO
uM. A.U. BoetikoBa (Cankt-IlerepOypr) O6bu1 ipoBeAeH paa paboT, HANIPaBIEHHBIX Ha MCCIIETOBaHIE
U Pa3paboTKy METOAOB KOHTPOJsSI €CTECTBEHHO pa3BHBAIOILEICS KOHBEKTUBHON OOJIAYHOCTH W
0CaJIKOB, a TakKe O0JaKoB, 00pa3yrOIIMXCS HaJ IHEeperpeTbIMHM yYacTKaMU 3€MHOW IOBEPXHOCTH,
3apaXKeHHBIX PaJIMOaKTUBHBIMHU a’p0o30JsiMu. PazpaboTrana MeTouka, O3BOJISIONIAs 0 WH(OPMAITUU
Meteoponorudeckux PJIC (MPJI) 06 ob61adHOoCTH, TpaHUIIaX CJIOEB M MPOCIIOEK MTPOTHO3UPOBATH 30HBI
BBIMBIBAaHUS PaJMOAKTHBHOIO a3p030Jid Ha TIOYBY IIPH aBapUHHBIX cuTyanusx Ha ADC [6].

C 1992 1. mccnemoBaHus, HaIpaBleHHbIE Ha pPa3pabOTKy paAMONOKAIMOHHBIX METOI0B
oOHapyXeHHsT PaJUOaKTHBHBIX 3arpsisHeHnd armocdepsl, mpoBomsitcs B HHUUW  cucrem
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NPOTHO3MPOBAHUSI W MOHHTOpPHHTa upe3BblUaiiHbIX cutyaimuii «[Ipornos» CIIGIITY (JIDTH).
Co3maHbl TeOpeTHYECKHE MOAEIM B3aUMOAEHCTBHS OMB pasinuHBIX YacTOTHBIX AWANA30HOB C
HMOHU30BAHHBIMH O0Opa30BaHMSAMH B HIKHHUX cloAX arMmocdepsl. Pazpabortanbl anropuTmsl
oOHapyXeHHsI ¥ OLICHKH NapaMeTpoOB PaJnOaKTUBHBIX BHIOPOCOB PaAMOIOKAIIMOHHBIMHU CPEJICTBAMHU.
[loxa3aHbl BO3MOXHOCTH NMPAKTUYECKOH pealn3alud pPaJuoiIOKAllMOHHBIX CHCTEM AHUCTAHLMOHHOIO
paanaoOHHOTO KOHTpOIiA. Pesynprarel paboT ocBemieHbl B pane mybnukammii [7, 8]. Ha 6aze
3KCIIEPUMEHTANBHOTO  PaJlOOKAI[MIOHHOIO TOCTa npoBeleHbl HaOMIOACHHS 3a ydYacTKaMu
aTMocdepsl B paifoHe pacnonoxenus: JJADC.

AHaJIU3 pe3yJbTaTOB (PU3MKO-MATEeMATHYECKOT0 MO/IeTHPOBAHMS,
ocymectBiieHHoro B CIIoIITY

Odusnyeckas OCHOBa BO3MOXKHOCTH OOHAapyXeHHS 30H BBICOKOM pPaJHOaKTHBHOCTU
B aTMoc(epe B MEpBYIO ouepeas 0a3supyercsl Ha TOM, YTO MPOUCXOIUT U3MEHEHUE AUINEKTPUUECKOM
IPOHULAEMOCTH CpPEIbl 3a CUET IIOBBILICHHOTO COMACPKAHUS 3apsKCHHBIX YacTHL[ (3JIEKTPOHOB
Y MOHOB), OOYCIIOBJICHHOTO TpolLlecCaMd HWoOHW3anuu. [lpn B3aMMOIEHCTBUU C HOHW30BAHHBIMHU
00pa3oBaHUAMH MPOUCXOJUT paccesHue OMB, compoBokaromieecss M3MEHEHHEM CIIEKTPaIbHBIX
U TIOJIIPU3ALIMOHHBIX XapaKTEPUCTUK H3IYy4aeMbIX CUTHaIOB. ll0 HMHTEHCHBHOCTH pPAacCEesHHBIX
CUTHAJIOB, 3aBUCSINEH OT HOHHO-3JIEKTPOHHOM KOHIICHTPAIMH, MOKHO CYIUTh O CTETICHU 3arpsI3HCHUS
BO3AYIIHOTO  MPOCTPAHCTBA  PAJAMOHYKIWAAMH W OCYIIECTBIATH  OLEHKY  OTKJIOHCHUS
(GYHKIMOHUPOBAHUS PAAUALIIOHHOONIACHBIX OOBEKTOB OT IITATHOTO PEXKHUMA.

3amada oOHapyXeHus W u3MepeHus BenuuuHbl OIIP BBIOpOoca OTHOCHTCS B PagHOJIOKalUN
K 33/1auaM OOHapyXEHUsl MPOCTPAHCTBEHHO-PACIPENCICHHON IEAH (TEXHOTCHHOTO aTMOC(EepHOro
oOpa3oBanus) Ha (hOHE MPOCTPAHCTBEHHO-PACIPEIEIIEHHBIX ITOMeX (MPUPOIHBIX METe000pa30BaHU)
U TIEPEOTPAKEHUN PATUOBONH OT 3€MHOM MOBEpPXHOCTH. IlepBoHadanmpHas MOCTAHOBKA 3aladd
npUBOIUT K 00001eHHoH Moaenu TP BeiOpoca, OMMCHIBaEMOH TOCTATOYHO CIIOKHOW 3aBUCHMOCTBIO
OT psafa GU3NIECKUX MapaMeTpoB Pi, XapakTepu3yromux BIOpoc:

Gz = F(Pl’ P2, P3, . Pn) . (1)

Ota 3aBUCHMOCTD oTpeeIsieT MPOCTPAHCTBEHHO-BPEMEHHOE HeJMHelHoe
Y TIapaMeTPUIECcKOe B3aUMOJICHCTBHE BCEX (PH3MUECKUX COCTABISIONINX, OMPENENIIOMNX H3MEHEHUE
JIUDIIEKTPUYECKAX XapPaKTEPUCTHK aTMOCQEpPBI, C SJIEKTPOMArHUTHBIM TIOJIEM: 3KpaHHBIA 3¢ (deKT,
MIOTJIONIEHNE, YCHIIeHHE W Apyrie 3(GQeKThl MpH paclpocTpaHeHHH W oTpaxkeHnn OMB B o0beme
BO3MlyXa, 3aHMMAaeMOM BEIOpOCOM. IlOCKONBKY TeOpeTHUecKWid aHajau3 HEIMHEHHOW MOaeTn
MIPEJICTABISIET 3HAYUTENbHBIC TPYAHOCTH, HA TIEPBOM CTaJMM WCCIEIOBaHWUN paccMaTpHUBalach
agaouTuBHaAs Moaeis OLIP:

Oy =071 +Gp +03+ 0y, (2)

rae o1 — OIIP/3a cuer monmzanuu Bosnyxa; 2 — OIIP TypOynentHocTell B atmMocdepe; o3 — DIIP
TEIUIOBBIX HEOAHOPOAHOCTEN; G4 — DIIP aspozoseii u Ipyrux 4acTuil.

B CIIGI'STY, npu ydacTHM aBTOPOB CTaThH, pa3paboTaHa KOMIUICKCHAs aHAJIMTHYECKas
MOJeNlb  paccestHUss OMB  TeXHOTEHHBIMH  METeo00pa3OBaHUSMH, IMOJPOOHO  OMHChIBaeMast
B MoHOorpaduu [7]. Ilpu pa3paborke Moxeneir o0coO0e BHHMaHUE VACISIIOCH BBISBICHHIO
3aBUcHUMOCTe 3HadeHnd OIIP OT dYacTOTBl 30HAMPYIOMIETO0 CHTHANA /JAJs Pa3INdHBIX THUIIOB
TEXHOT€HHBIX METE000Pa30BaHMH.

AHanu3 TpeACTaBICHHOH KOMIICKCHOW aJUTHBHON (PU3NKO-MATEMATHUECKON MOJETH
MOKas3a:

—3nHaveHns OIIP moHn30BaHHBIX 00pa30BaHUil IPH YPOBHAX WHTEHCHBHOCTH PaJHAllMOHHOMN
normzanuu 1...10000 P/a umeror mopsgok —60...—40 nb mist wactorer OMB 150 MI', —80...—60 nb
qis gactotel 3 I'TI, —90..—70 ab mna vacrotel 10 [Tl m B 3HAYNTCNBHOW CTCICHH 3aBHUCST
OT IIPOCTPAHCTBEHHOI'O PACIIpeIeIICHHUs] NOHOB B 00J1aKe BBIOpOCa;

—3nauenuss OIIP, oOycioBjaeHHOH  paccesHMEM Ha  YacTUIAX, COACpKalluXcs
B TEXHOJIOTUYECKUX BEIOPOCAX, BAPUPYIOTCS B MIMPOKHUX IPEJIENiaX B 3aBUCUMOCTH OT KOHIICHTPAIHH
YaCTHUI] M UX pacrupesencHus mo pasmepaM. Kpome atoro, DIIP CcymiecTBEHHO 3aBUCUT OT YaCTOTHI
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HMCTIONIb3yEMbIX CHTHAJIOB, & MMEHHO YBEJIMYMBAETCS ¢ BO3PACTAHUEM YaCTOTHI TIPONOPIMOHANBHO f 4.
Tak, Ans cyMMapHOM Macchl YacTHIl cpeaHuM auameTpoMm 10 MM, Haxomsmmuxcs B oObeMe
paspernienus PJIC, pasHoit 10 kxr, OTIP usmensercst ot —150 n1b 10 —75 nb npu yBenu4eHUr 4acTOTHI
3opaupyromero curHana co 150 MI'm go 10T coorBerctBenHo. Ilpu yBennyenuu cpegHero
nmuameTtpa gacTui 1o 20 MM (B 2 pasa) 3Haderns DIIP i Toif e cymMMapHO Macchl yBeTUIUBAETCS
npubauzurensHo Ha 10 nb;

—cocrapmsiomast OIIP,  oOycnoBnennas  paccesumeM OMB  Ha  TepMuueckux
HeoAgHOponHOCTX, nMeeT nopsiaok —100...—120 n1b mpu nepenane Temneparyp Ha rpaHune 2-X cpen
0,5...5 K mpn HOpManbHBIX 3HAYEHHUSX TEMIIEPATyphl OKPYXKAIOMIEH Cpelbl, BIaXXHOCTH M JaBJICHUS.
OT uacToTBl 30HAMpYMOLIEro curHana BenuuuHa OIIP Moxer 3aBuceTr B TOM clydyae, KOria
NPOTSHKEHHOCTh  CJIOSl, B KOTOPOM IPOUCXOJUT H3MEHEHHWE TeMIepaTypsl (a, cieqoBaTelbHo,
Y THRJIEKTPUIECKON MMPOHUIIaeMOCTH) OyaeT Oomnpie yerBepTr AnuHB OMB. B nannom cimydae DIIP
OyZzeT yBeJIMYMBaTHCS C YMEHBIICHHEM YacTOThI IIPOIOPLUOHAIBHO TPAUEHTY TEMIIEPATYPbI;

—OIIP TypOyneHTHBIX 00pa30BaHUIl TEXHOIEHHOTO MPOMCXOXKICHHS . MOXET HaMHOTO
npeBbimarh JIIP ecrecTBeHHBIX TYpOYIEHTHOCTEH M ISl paccMaTpUBaeMoOi B paboTe MOAEIH UMEeT
mopsagok —90..-50 n1b na wactore 10 T mpm rpaameHTe TemmepaTyphl Ha aKTHBHOM YYacTKe
¢dopmuposanus ctpyu 3...100 K cootBercTBeHHO. [Ipn yMeHbIleHHH 4acTOThI curHaia a0 150 MI'n
3Hayenus DIIP ymensmatorcs Ha 7 1b;

— B 3aBHCHUMOCTH OT TOr0, HAaCKOJIBKO IPE00JIafaoT B TEXHOTCHHOM METE€000pa3oBaHUH Te
Wwin uHble (u3ndeckue (GakTopsl, ONPEAEISIONINE BO3MYIIEHHE AUINCKTPUYECKON MPOHUIIAEMOCTH
cpenpl, 3HadeHusi OIIP MoryT kak Bo3pacTtaTh, Tak M YyObIBaTh TPH H3MEHEHHWU YaCTOTEHI
30HAMPYIOILIEr0 CUTHajla, YTO MOXKET OBITh HCIOJB30BAHO INPH PEIICHUH 3a1add HWIACHTU(QHUKALUU
oOHapyKeHHBIX 00pa30BaHUH.

ITockonpKy, corjacHO MpPOWM3BEIACHHBIM pacueraM, 3HadeHus OIIP  TexHOreHHBIX
MeTe000pa3oBaHuil laxke MPU aBapUIHBIX BHIOPOCAX OYEHBb HE3HAYMTENBHBI, BO3HHKAIOT TPYIHOCTH
IpU BBIACTICHUH OTPAKEHHBIX OT HUX CUTHAJOB Ha ()OHE MHTECHCHBHBIX MOMEX OT MOACTHIIAIOIICH
TIOBEPXHOCTH W MEUIAIONINX MeTeooOpazoBaHuii. [103TOMYy BO3HHKAaeT HEOOXOAUMOCThH B pa3zpaboOTKe
MCTOJ0B, IO3BOJIAIONIUX IIPU OTHUX YCIIOBUAX HOI[OI\/'ITI/I K MHOPaKTUYICCKOMY PCHICHUIO 3aJdavu
PanuoIOKaMOHHOTO MOHUTOPHHIA HIDKHUX CJIOEB aTMOC(hephl.

3akiIouyeHne

PaaunonokaiimonHele cpelictBa AUCTAHIIMOHHOTO PaAUallMOHHOTO KOHTPOJS HUKHHUX CIIOEB
atMoc(epsl, HECOMHEHHO, MOTYT SBIATbCA J(G(EKTUBHBIM HHCTPYMEHTOM B €IWHOW CHCTEME
HKOJIOTUYECKOT0 MOHUTOPHHTA B paiioHax pacronokenuss ADC U Ipyrux MPOMBIIUICHHBIX 00BEKTOB,
WCIOJNB3YIOMINX  SiAepHBIE  TeXHoNornu. BBuay Huzkoro ypoBHs OIIP  HOHM30BaHHBIX
MeTe000pa3oBaHUil HEOOXOMUMBI alITOPUTMBI M CPEACTBA BBIJCICHHUS WHPOPMATHBHBIX CHT'HAJIOB Ha
¢oHEe maccWBHBIX TOMeX. B mporiecce wmccienoBaHuid ClieyeT MoApoOHee pacCMOTPETh KOCBEHHBIC
addexTs B3auMoaeicTBis OMB ¢ HOHN30BaHHBIME HEOAHOPOAHOCTSIMH, KOTOPHIE MOTYT TTPUBOIUTH
K YBEIMYCHHUIO PAIUOJIOKAIMOHHON OTpaXaeMOCTH (HAmpUMep, KJIaCTepU3alusd MOJICKYT BOJBI MPU
TIOBBIIIICHHOM HWOHHOW KOHIIEHTparuu). B To Bpems, Kak JOBOJBHO MOJPOOHO HCCIETOBAHEI
MeXaHm3Mbl paccesHus OMB Ha HOHM30BaHHBIX METE000pPa30BaHUSIX, HMMEIOTCS 3HAYUTEIBHEIC
TPYJHOCTH B PpEIICHHH «OOpaTHOH 3amadym» — ONPEJCIICHUS COCTaBa BBIOpOCA U OLIEHKH
MHTEHCUBHOCTH PaTAAIMOHHON COCTABJISIIOIICH 11O JAaHHBIM PaJAHOIOKAITMOHHOTO 30HANpoBanus. [Ipu
pa3paboTKe paIUOJIOKAIIMOHHBIX CHUCTEM MOHUTOPHHTA PaJUOAKTHBHBIX BBIOPOCOB HEOOXOIMMO
HUCIIOJIB30BaTh KOMHHCKCHYIO PIH(i)OpMaHI/HO oT paJII/IOHOKaHI/IOHHI)IX JAaTYUKOB pa3anH51x YJaCTOTHBIX
JIMAlia30HOB, 4YTO HEOOXOAUMO JIjIs AaJCKBATHOI'O PEIICHHS 3aJadd WACHTU(GUKALMK U OLCHKH
napaMeTpoB PaJIMOaKTUBHBIX MeTeooOpa3oBanuii. LlenecoodpasHo, u naxe HEOOXOIUMO, ITPOBEICHIE
HATYPHBIX DKCIIEPUMEHTANBHBIX HWCCIEAOBaHUN s Bepu(UKAMA U Pa3BUTHS Pa3padaThIBAEMBIX
MOJIeIer U METOJIOB.
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REMOTE RADAR CONTROL OF RADIOACTIVE EMISSIONS TO ATMOSPHERE

V.l. VEREMJEV, O.A. MARKELOV

Abstract

An overview of scientific research in the field of methods for radioactive atmosphere
heterogeneities with anthropogenic origin radar monitoring is given bellow. The results of analysis
of the complex physic-mathematical model of electromagnetic waves scattering from ionized
formations in atmospheric surface layers are presented. The directions for future research
in improvement of electromagnetic wave interaction with radioactive meteorological formations
model are shown.
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