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TPAHCHOPT PAJIOHA 1 ®OPMUPOBAHUE JJIEKTPUYECKOI'O COCTOSAHUA
ATMOC®EPHOI'O IOT'PAHUYHOI'O CJ10

Crarps moctynmina B pegakmmro 04.05.2016, mocie nopadotku 12.10.2016.

OO0CyXat0Tcst MEXaHU3MBbI BIMSIHUSL CTPATH(OUIIMPOBAHHON TYpOYJISHTHOCTH Ha (POPMHUPOBAHHUE HIICKTPUIECKOTO CO-
CTOSIHUS aTMOC()EPHOTO MOTPAHUYHOTO CJIOS M BapHaOEIbHOCTh NIEKTPHUUECKUX MapaMeTpoB. B pesynbrare HaTypHBIX
HaOJIOICHNH M YHCIICHHOTO MOJAEIMPOBAHUS YCTAHOBIECHO, YTO PA3BUTHE KOHBEKIMH B aTMOC(EPHOM IOTPaHWIHOM
CJIO€ TIPUBOJUT K YMEHBIICHHIO SJIEKTPUIECKOM IPOBOMMOCTH BOJIM3HM MTOBEPXHOCTH 3eMJI. J{J1s pacyeToB MCIONIB30Ba-
Ha CTOXaCTHYECKas HICKTPOAMHAMUYECKAs MOJIEITb, BOCIIPON3BOSIIAS OBOIIONUIO BEICOTHBIX MPOQMIIEH aJIeKTpHYeCKON
MIPOBOJMMOCTH U HAMPSXKEHHOCTH a3pPO3NIEKTPUUYECKOTO MOJIS B HEBO3MYILEHHOM OCAJKaMU M I'PO30BOM aKTHBHOCTBIO
HIDKHEM ciioe arMocgepsl Hajl cyliel cpeHnX mupoT. [lokasaHo, 4To CBsI3aHHOE C KOHBEKIMEH yCHIICHHE I'eHepaluu
TypOyJICHTHOCTH, COMPOBOXK/IAIOIIEECS] YBEINUEHHEM TypOyJIeHTHOI KMHETHUECKON SHEPTUH 1 AUCTIEPCUH (DITyKTyarui
BEPTHKAIBHOW CKOPOCTH, CIIOCOOCTBYET OoJiee MHTEHCHBHOMY BEPTHUKAJIBHOMY IEPEMEIINBAHUIO PAJOHA U PATHOAK-
THUBHBIX JIOYEPHUX NPOAYKTOB. [IpH 3TOM BepTHKAIBHBIN MEPEHOC PAaIoOHA IPUBOAUT K O0OJIee OMHOPOIHOMY BEICOTHOMY
pacnpeseneHuo MIeKTPUIECKOH MPOBOAUMOCTH U YBETMUCHHIO HATIPSKEHHOCTHU OIS B IPU3EMHOM CJ10€. BhInoaHeHs!
OLICHKH BapuabesbHOCTH AJIEKTPUYECKON TIPOBOIMMOCTH M HANPSHKEHHOCTH adPOAIEKTPHUECKOTO TI0JISI, OIPE/IeIIsieMbIX
9MHCCHEN pajioHa, MOHM3AIMEH BO3/lyXa, pa3deICHUEM 3aps0B HAa HEOIHOPOTHOCTAX JIEKTPUUYECKON NPOBOAUMOCTH,
TypOyJICHTHBIM TPAHCIOPTOM PaJHOAKTHBHBIX JIEMEHTOB U OOBEMHBIX JIEKTPUYECKUX 3apsaoB. [Ipennonaraercs, 4To
BBICOTHBIE a9POIEKTPUUECKUE MTPOPUIN MOTYT CIYKUTh OOBbEKTHBHBIMH M OIEPAaTHBHBIMH MapaMeTpaMH COCTOSHHMS
arMoc(epHOro MOrPaHUIHOTO CIIOSL.

KaloueBble cioBa: armMocepHBI MOTrpaHUYHBIA CIIOW, TypOYJNEHTHBIH TPaHCIOPT, BapuabeIbHOCTh, PAJIOH,
JIIEKTPUYECKAs] TPOBOAUMOCTD, DIEKTPUYECKOE TOJIE.
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The mechanisms of influence of stratified turbulence to the formation of the atmospheric boundary layer electric state
and the variability of electric parameters are discussed. As a result of the field observations and numerical modeling, it
is found that the development of convection in the atmospheric boundary layer reduces the electric conductivity near the
surface. The stochastic electrodynamic model, reproducing the evolution of the vertical profiles of electric conductivity and
aeroelectric field intensity in the lower troposphere of mid-latitudes land undisturbed by precipitations and thunderstorms,
is used for the calculations. The results show that the increased turbulence generation due to convection accompanied by
an increase of the turbulent kinetic energy and the variance of vertical turbulent velocity tends to more intensive vertical
mixing of radon and its short-lived daughters. In this case, the turbulent transport of radon leads to more uniform vertical
distribution of the electric conductivity and an increase of the aeroelectric field intensity in the surface layer. Estimations
of the variability of electric conductivity and aeroelectric field intensity, caused by radon emissions, air ionization, charge
separation on the electric conductivity inhomogeneities, turbulent transport of radioactive elements and space charge, are
performed. It is assumed that altitudinal aeroelectric profiles can be objective and operative parameters of the atmospheric
boundary layer turbulent conditions.
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AtmochepubIii morpannyHbrid cioit (AIIC) mpencraBiseT coO0i HUKHIOI YacTh TPOIOCHEPHI, Ha KO-
TOPYIO CYIIECTBEHHOE BIMSHUE OKAa3bIBAET IMIEPOXOBATOCTh M TEPMUUECKHI PEXKHUM TOACTHIIAIONIEH TTOBEPX-
HocTH. Yepe3 AIIC ocymiecTBisieTcs 0OMEH UMITYJIBCOM, TETIIIOM, BOJON M MallbIMU aTMOC(EpPHBIMHU COCTaB-
JISIONTMMEA MEX]Ty TTOBEPXHOCTBIO 3€MIIM HJIM OKeaHa W cBoOomHO# atmocdepoii. st AIIC cBolicTBeHHa
WHTEHCHUBHAS TYpOYJIEHTHOCTh, OIHUM M3 MEXaHU3MOB T€HEPAIINH KOTOPOU SABIISETCS PA3BUTHE KOHBEKTHBHON
HEYCTOWYMBOCTH U BEPTUKAIBHOHN IUPKYIAIHH. [[pyroi HCTOYHUK TypOyJICeHTHOCTH 00yCIIOBIICH BEpTHKAIb-
HBIM CABHUTOM BETPa, KOTOPBIM XapakTepeH st 0oJbIeit yacTi HouHoro yctoitunBoro AIIC, a Taxke HaOImro-
nmaetcs B KoHBeKTHBHOM AIIC BOMM3M MOBEPXHOCTH U B 001aCTH TypOYJISHTHOTO B3aUMOJICHCTBHSI KOHBEKIIUN
co cBoOOmHOI arMocdepoii. BemnurmHa ciBura BeTpa IJIaBHBIM 00pa3oM 3aBUCHT OT CKOPOCTH reocTpodude-
CKOTO BETpa, OMPEeNIIEMON TI0 TOPH30HTATIBHOMY TPaIMEHTy NaBieHus. Paarmannonnslii (hOpCHHT U Terio-
MIPOBOTHOCTH MPHIIETAIOIIETO K TOBEPXHOCTH BSI3KOTO 1oiciost popmupyrot B AIIC pexum TypOylneHTHOCTH,
KOTOPBII OTpEeNsseT BePTUKAIBHBINA MePeHOC CyOCTaHIIHIA, UMEIOINX, BOOOIIEe TOBOPS, HECTAllMOHAPHBIE 1
HEOJTHOPO/IHBIE UCTOUYHUKHU U CTOKH KaK B aTMocdepe, Tak M Ha 3eMHOM TTOBEPXHOCTH. B TepMomnHamMmdeckoM
cmbicie AIIC mpencraBnseT co00i HEpaBHOBECHYIO CHCTEMY C CaMOOpTaHHU3aIlel U XapaKTepPU3yeTCsl COBO-
KYITHOCTBIO TIPOIIECCOB, IMPOTEKAOIINX B THAIa30HE MMPOCTPAHCTBEHHO-BPEMEHHBIX MACIITA00B, OXBATHIBAIO-
1IeM HECKOJIbKO JIeKa]l 110 Kaxk10H 1mikane [1, 2].

B pamxax aspoanekrpuueckoii crpatudukanun AIIC paccmarpuBaeTcs Kak y4acTOK TTOOaTbHOHN JIIeK-
TPUUYECKON IIETIH, XapaKTePU3YIOIIUICS CYIIECTBEHHBIM BKIIQJOM B IEKTPHUYECKOE COMPOTHBIICHHE BCEH aT-
Moc(hepbl, HECMOTPSI Ha MAITYIO TOJIIIMHY 10 CPABHEHHIO C PACCTOSHHEM OT HIDKHUX CIIOEB HOHOC(EPHI 10
3eMHOI MMOBEPXHOCTH, U 3HAYUTEIHHON JIEKTPOIMHAMIYECKON BapuabeTbHOCThIO JaKe B HEBO3MYIIIEHHBIX
ycioBusiX [ 3, 4]. Dnekrpuyueckas MpOBOANMOCTH aTMOC(hepsl 00yCIIOBIIEHA HAJTHYHUEM B BO3IyXe HOHOB, 00pa-
3YIOMIMXCS TIO/T BO3TIEHCTBHEM KOCMHUYECKUX JIy4eH, PaiOoaKTHBHOTO M3ITyUeHHUsS] BEPXHETO CIOs (TONIUHON
~0.1 M) 3eMHOW KOPBI U TIOCIIEIOBATEIHHOCTH PAJHOAKTHBHBIX PACIIaZlOB U30TOIOB PajlOHA, MPOHUKAIOIIIX
B arMoc(epy B pe3yibTaTe dCXaNAIN U3 TPYHTOBBIX MOpon U nmouBeHHOH nuddysun. [locne akra monmsa-
MU MOJICKYJISIPHBIE MOHBI BKJIFOYAIOTCS B IETIOUKY (PH3UKO-XUMHUYECKUX TPEBpAIleHUH, 3aKaHIMBAFOIIINXCS
pexomOuHanueil. B pe3ynbrare mprcoenrHeHUsI HOHOB K a3pPO30JIbHBIM YaCTHIIAM OOpa3yrOTCS TSKENbIe H
CpEeIHIE NOHBI, UMEIOIIHIE MATYIO TI0 CPABHEHHUIO C JIESTKUMH HOHAMH TTOJIBMYKHOCTH, X TIOTOMY HE BIHSIOIINE
Ha JIEKTPUUYECKYIO TPOBOIMMOCTE. BHOCS cymiecTBeHHBIH BKIIaj B m1o0anbHyro nonnsanuto AIIC, pagon n
MIPOAYKTHI €r0 pacrajia ONMpe eS0T 3HAYNTENbHYI0 YaCTh M3MEHYUBOCTH HHTEHCHBHOCTH HOHOOOPa30BaHUs
B AIIC nag cymeii [5].

Bcnenctaue skcTpeManbHO HU3KOM SJIEKTpUYeCcKol poBoquMocTy Bozayxa B AIIC u HikHE# Tpomocde-
pe (~10'* Cm/m) Bpemst perakcanuu cHOPMUPOBABIINXCS B HEOTHOPOIHBIX YCIOBHIX OOBEMHBIX AJICKTPHU-
YECKUX 3apsIOB 1O MOPSAIKY BEIIMYHHBI COBITAACT C XapaKTEPHBIM BPEMEHEM JeKOPPENANNN BePTUKATLHON
CKOPOCTH WX TypOyJieHTHOTO ABIKeHUs [6]. [lepeHoc 3apsHKeHHBIX YaCTHIT a9PO30JIs U HOHOB aTMOC(epHBI-
MU JIBIDKEHHUSIMH JJaeT CYIIECTBEHHBIN BKIa B KopoTtkonepuoanyto (0.1—1000 I['m) BapmnaberbHOCTH a’spo-
ANIEKTPUYECKOTO ToNst [7], m Oyaydu He CBS3aHHBIM C HAIlpaBlIEeHHMEM BEKTOpa II00albHOTO aTMochepHoro
AIIEKTPUYECKOTO TIONSI, o0ecTiednBaeT HenpepbiBHO aeicTByronlyto J/IC Tak Ha3bIBaeMOTo TYpOYIEHTHOTO
aMeKTpudeckoro Toka [8—10]. HabmromeHust BEICOTHBIX MPOQIIICH HAIPSHKEHHOCTH aTMOC(HEPHOTO IEKTPH-
YEeCKOTO TIOJIA B YTPEHHHE Yachl, BHITIOJHEHHBIE TIPY TIOMOIIM MPUBSI3HOTO a’pOCTara, MOJIHUMABIIETOCS 10
BBICOTHI 0KOJI0 700 M Haj 3eMJyiel, MOKa3aau yBEIMYEHUE BCKOPE MOCIE BOCXOAA COMHLUA TOJIIMHBI CJI0S 0-
JIOKUTEITFHOTO 00BEMHOTO 3apsijia, COMPOBOXKIAEMOE COOTBETCTBYIOIIMM YMEHBIIICHHEM B HEM IUIOTHOCTH
ANIEKTPUYECKOTO 3apsiaa. [Ipu 3ToM B HEKOTOpbIE THU HAOIIOANICS aHOMAJIBHBIN POCT HANPSKEHHOCTH TTOJIA,
KOTOPOMY TIPE/IIIECTBOBAIO YBEINYSHHE TNIOTHOCTH 00BEMHOTO TIOJIOKUATEINBHOTO 3apsijia BOIM3HM 3eMHOM T10-
BEPXHOCTH JI0 YCTAHOBJICHUSI peXKUMa pa3BUTON KOHBeKLMH [ 11].

Lenp paboTHI 3aKiIOYaeTCS B MCCIEIOBAHUN BIUSHUS TypOYJIEHTHOTO TPaHCIOPTa pafoHa Ha GopMu-
poBanue snekTpudeckoro coctosuus AIIC, B oreHke BapuabeIbHOCTH 3JIeKTpHUeckoro coctosaus AlIC,
CBSI3aHHOW C CYTOYHBIM XOJIOM DPaJHAIlIOHHOTO (POpPCHHTA, a TAaK)Ke CMEHOW CTparu(UKaluu U BIUSHUEM
BEPTHUKAIFHOTO TEPEeHOCca M paclpelieNieHnss pajoHa. B Hacrosmeil paboTe HCIoNb3yeTcs CTOXacTHYecKas
ANIEKTPOAMHAMUYECKAs MOJIENb, TIO3BOJISIFOIAsT BOCTIPOU3BOANUTD IBOIOIMIO BRICOTHBIX MPOMUIEH AIIEKTPH-
YEeCKOH MPOBOJUMOCTH M HAMPSIKEHHOCTH a3pPOAIEKTPHUIECKOTO IT0JII B HEBO3MYIIIEHHOM 0CaJIKaMH U TPO30-
BOI aKTHBHOCTBIO HIDKHEM CIIO€ aTMOC(ephl HaJ Cymiei CPETHUX IIHPOT.



Tpancnopr pagona...

Harypusbie armocdepnbie Hadmionenusi. Pe3ynbTaTel JJIUTETIBHBIX HENPEPBIBHBIX HAOMIONCHUN Ha
['eodpusmnueckoii oocepBaroprn «bopok» yKa3pIBAIOT HA HAIMYKE CBSI3U TEPMOAMHAMUYECKOTO U TypOyJIeHT-
Horo pexxuma AIIC ¢ BeTMunHOM 1 XapakTepoM BapuadeIbHOCTH 00BbEeMHON aKTUBHOCTH PaJoHa M HAIIPSKEH-
HOCTH aspoasiekTpuyeckoro nosist [12]. [Ipumep CHHXpOHHBIX pErUCTPOrpaMM MoKa3zaH Ha puc. 1 (cM. BKJIeH-
ky). B mepuon 12.05—3.10.2014 1. na nonurone 'O «bopox» D3 PAH [58°04° N; 38°14° E] B ycrnoBusx
OTCYTCTBHS MPOMBINUIEHHBIX 3arpsi3HEHUH M 3JIEKTPOMAarHUTHBIX TMOMEX MPOBOIMINCH CE30HHBIE TOJIEBHIE
HaTypHbIC HAOTIOACHUS NEKTPUICCKUX XapaKTePUCTUK aTMOchephl: BEpTUKAIbHOW KOMITOHEHTHI HATPSKEH-
HOCTH aTMOC(EPHOTO BIEKTPUUECKOTO MO, IIOTHOCTH BEPTUKAIBHOTO aTMOC(HEPHOTO SIEKTPUYECKOTO
TOKa, OJSPHBIX YACTBHBIX AEKTPUUYECKUX TTPOBOJUMOCTEH BO3/IyXa, a TaKKe OObEMHOM aKTUBHOCTH Pajio-
Ha ¥ METEOPOJIOTMYECKUX MapamMeTpoB. AmmnaparHoe oOecriedeHue, 3aJeiiCTBOBAHHOE B XO/¢ HAOMIOICHUH,
COCTOSUIO M3 BIIEKTpocTaTHYecKuX QuiokemerpoB tumna «field mill», TokoBoro koyuiekTopa, 1aTduka Mosp-
HBIX MIPOBOAMMOCTEH BO3/1yXa, AaTuuKka 00beMHON akTuBHOCTH pajgoHa AlphaGUARD PQ2000, mndposix
YABTPa3ByKOBBIX METEOCTAHLIMHI M aKyCTHYECKOTro Jiokatopa Scintec MFAS. Akyctuueckuii jokarop Scintec
MFAS uncnonb3oBancs Ajist ©3MEpeHUs BRICOTHBIX IPOQHIIeH CpeTHETo BETpa M XapaKTEPUCTHK TYpOYICHTHO-
cti 30—1000 M Haj MOBEPXHOCTHIO 3€MJIM C BEPTHUKAJIBHBIM pa3pelienreM 10 10 M 1 BpeMeHeM ycpeiHeHUs
1—60 muH. JIBe aBTOMaTH3UPOBAHHBIX YABTpa3ByKoBbIX MeTeocTaHmn «METEO-2H», npennaznaueHHbIE
JUIsl ©BMEPEHHS B TPU3EMHOM ClIo€ aTMOC(hepbl TypOYyICHTHBIX MyJbCalluil TEMIIepaTypbl BO3LyXa H TPEX OpTO-
TOHAJIBHBIX KOMIIOHEHT CKOPOCTH BETpa, CPEHUX 3HAUYCHUH TeMIIepaTyphl BO3/lyXa, CKOPOCTH U HallpaBJIeHUs
BeTpa, ObUIN pacioiokeHbl Ha BeicoTax 2 v 10 M. KpoMe yka3zaHHBIX TapaMeTpOB METEOCTaHIIMHU OTIPEAEIISIOT
CpeHHe 3Ha4YeHUs1 aTMOC(EpHOTO JaBieHus B Auanazone 600—800 MM PT. CT. U OTHOCHUTEIBHOHN BIIAYKHOCTH
Bo3ayxa B auanazoHe 10—98 %, a Takxke psJ BEIUUMH, XapaKTepU3YIOIINX YHEPreTHUECKUE U CTaTUCTHYE-
CKHE CBOMCTBa TypOYJEHTHOCTH. DIEKTPOCTaTHUECKUE (PIFOKCMETPBI M JATYMKH TMOJIIPHBIX MPOBOIUMOCTEH
pacronaraiuchk B HallpaBJIeHUH BOCTOK-3amaj ¢ pacctostuueM 10 M apyr oT apyra. 14Tk a5ekTpocTaTtndeckux
(IIIOKCMETPOB yCTaHABIUBAIUCH HA BBICOTE 1 M OT MOBEPXHOCTH 3€MJIM, OAWH (IIIOKCMETp pacrojaraics Ha
YpOBHE TOBEPXHOCTH 3€MJIU, OIH B TIEPEBEPHYTOM COCTOSIHUU Ha BBICOTE 1 M OT MOBEPXHOCTH 3eMIH. JlaTunk
MOJISIPHBIX TTPOBOAMMOCTEH OBUT yCTAHOBJIEH Ha BBICOTE 1 M OT MOBEPXHOCTH 3eMITH. UyBCTBUTENLHOCTH Pa-
nonomepa AlphaGUARD cocragisiia He MeHbIIe | oTcueTa B MUHYTY IpH 00beMHON aKTHBHOCTH B BO3AyXE
20 bx/M?, auanazon usmepenunit 2-2-10° bx/m3, mnurensHocTh oHOTO M3Mepenus 10 mun. B aBrycre 2014 1.
B COCTaB ammaparHoro odecreueHus Obl1 BKIIIOYEH MeTeopoiorndeckuii Temneparypubiii CBY mpodunemep
MTII-5, obecnieunBaromnii AMCTAHIMOHHOE W3MEpPEHHE BBICOTHBIX Tpoduiel TemmepaTypbl atMochepsl B
Jana3oHe BBICOT OT YPOBHS YCTaHOBKH mpudopa 1o 1000 m ¢ pazperenuem o Beicote 25 M 10 100 M 1 50 M
Boie 100 M. M3mepenne npoduiis npoBOaAUTCS Kakable S MUH. TOUHOCTh U3MEpPEHNH U3MEHSETCS B IpeAeIax
ot 0.2 1o 1.2 °C nipu U3MEHEHNH BBICOTHI OT YPOBHS ycTaHOBKHU nprbopa 10 1000 M.

OcHoBHbIe TPUHIMNBI MOCTPOEHH JleKTpoauHamMu4deckoil moxean AIIC. DnexTponuHamMudeckas
monens AIIC cocToWT W3 HECKOIBKUX B3aWMMOACHCTBYIONTUX MEXKIy co00i wactei [6, 13]. biiok kuHETHKH
3apsHKEHHBIX YaCTHIl BKITIOYAET OMHMCAHHE TPOIECCOB POXKACHUS M PEKOMOWHAIINH MOHOB, a TAK)Ke 3apsAIKd
Y HEeUTpaTu3allii 3apsaa a’po30JbHBIX YACTHII JISTKUMH MOHAMHU C WCIIONB30BaHMEM YpaBHEHHU OanaHca
COOTBETCTBYIOIIMX (ppakimii. Yder BKIaaa paJnoaKTHBHBIX AMaHAIMI B HOHOOOpa30BaHNE OCYIIECTBISET-
Cs Ha OCHOBE ypaBHEHHH IMMOCIIEMOBATENHFHOCTH PaIHOAKTHBHEIX PACIIaoB H30TOIMOB pamoHa ’Rn u 22°Rn.
Tak xak pagualMoOHHbIE TIOTEPH 0- U P-4acTull, 00pa3yIONMXCs MPH PAAHOAKTUBHBIX TPEBPAIICHUSIX B ATHX
LIEMOYKaxX, MPEHEeOPEKNMO MaJIbl IT0 CPABHEHUIO ¢ HOHM3AIIMOHHBIMHA TTOTEPSIMH, JIOKAIbHAs HHTEHCHUBHOCTh
00pa30BaHus HOHHBIX AP MPOTOPIIMOHAIBHA CYMMapHOW KHHETHYECKOW YPHEPTUH BBUIETAIONINX YaCTHII, T. €.
00BEMHOI aKTHBHOCTH U30TOTIOB PaioHa M KOPOTKOKMBYIIUX MPOAYKTOB MX pacraza. TepMoarmHaMU9IeCcKuit
OJIOK MOJIeNH COAEPIKHUT MPOTHOCTHYECKHE ypaBHeHU 11 BEICOTHI ALIC u kpuTepuit s onpeeneHus Tuma
cTparndukauy, BKIIOJaromuil B ceds ananns Macmraba Monnaa—QOO0yxoBa U onpeieicHIe 3HaKa KBaapaTa
4acToThl bpenta—Bsiicssa. CraTucTHYecKue XapakTepUCTUKN TYpOYIIEHTHOCTH, TTOTy9eHHBIE B XOZIe HATYp-
HBIX HAOIONEHUH, MCTIONB3YIOTCS TIPH IMMOCTPOSHUHN CTOXAaCTHUECKHX AU(QepeHINaTbHBIX YpaBHEHUHN s
pacdeTa TpaeKTOpHiA AIEMEHTOB CPENIbl — JIArPAHKEBBIX YACTHUII, PEATH3YIONINX OJOK TypOyIEHTHOTO TpaHC-
ropta cyocrannmii. KnaeMaTndeckuii Wit TPaeKTOPHBIA METO JJarpamkKeBBIX YaCTHUIl OCHOBAH Ha CTaTHCTH-
YECKOM ONHMCAaHNH TypOyIeHTHOCTH B KOOpAUHATaX Jlarpamxa, T. €. CHCTeMe OTCUeTa, CBI3aHHOU C 3JIEMEHTOM
o0beMa, TBIKYIIIMCS BMECTE C TOTOKOM. Mest MeToa cocTonT B 3aMeHe ypaBHeHns: HaBre—CTOKCa cToXa-
CTHYECKHUM JINHEHHBIM ypaBHEHHEM, KOTOPOE BMECTO KBaIPaTHYHON HEMTMHEHHOCTH COAEPKUT YJICHBI, OTIH-
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CBIBAIOIIUE MPOIIECChI, KOTOPhIE UMUTHPYIOT JIOKAJIbHBIC U HEJIOKAJIbHBIC B3auMoieicTBuUs. Eciu TypOyneHT-
HOC TCYCHHE XAPAKTEPU3YETCsl [OJIEM CKOPOCTEH Vv (7, £), U HEKOTOpasi mpoueAypa GUuiibTpaluy  I103BOJSCT
OTJIENUTH TI0JIE CKOPOCTEH KpynmHOMacTabHbIX ABuKeHuid U, = F (vi) OT TOJIsI CKOPOCTEH MeJIkoMaciTao-
HBIX JBWKEHUH u, =V, —U,, TO OTHOIIEHHE XapaKTEPHBIX BPEMEH M3MEHEHHUS KOMIIOHEHT CKOPOCTH COOTBET-
CTBYIOLIX HOJIEH ONPEIEIAETCS OTHOLEHNEM IPOCTPAHCTBEHHBIX MacITaboB ¢ /T ~(1/ L) (U /u)~(1/ L)Z/3 ,
BBIPXKAIOIIUM CBOWMCTBO MOMO0OMS JIOKAIBHOH TypOyJaeHTHOCTH. BenenctBue Oornee ObICTPOro M3MEHEHUS
MEJIKOMACITaOHbIX KOMIIOHEHT, OHU PacCMaTPUBAIOTCS KaK CIyYalHBIM IIyM, HAJIOKEHHBIH Ha JIBUKCHUC
KpPYITHOMACHITa0OHBIX JIBHXKCHHIA, U JIJISl SBOJFOIIMH KOMIIOHEHT CKOPOCTH UCHIOJB3YeTCsl 0000IIEHHOE ypaB-
Henue JIaHmkeBeHa, collepIKaIlee CTOXaCTUISCKUH YJIeH, KOTOPBI UMUTUPYET BO3JCHCTBHE CITyYalHBIX CHII,
MIPIIOKECHHBIX K pacCMaTpUBaeMOMY 3JIeMEeHTY oObeMa. [IpakTrueckas peanu3aius JJarpaHkeBol CTOXacTH-
YEeCKOM MOJIEJIN OCHOBaHA Ha MPEAIIOI0KEHHH, YTO IBOJIIOILHSI CKOPOCTH U KOOPAWHATHI BBIACICHHOTO 3JIEMEH-
Ta 00beMa MOTYT OBITh ONMCAHBI KAK MAPKOBCKHUH MPOIIECC C 3aJJaHHBIMU Xapaktepuctukami |14, 15]. dus
AIIC u cBOOOMHO# arMOC(epbl TUITMYHBI YCIOBUS CTPATH(GHUIIMPOBAHHONW TypOYJICHTHOCTH, TO3TOMY OIIH-
CaHHWE TPAHCIIOPTA Yepe3 TPAHHMILY CIOCB C PA3JIMYHBIMU TYpOYICHTHBIMU PEKHMaMU B PaMKax JiarpaHKeBa
MOJIX0/Ia JTOTIOJTHSAETCSl YCIOBUSIMU COTPsDKEHUs [16]. DnekTpoquHaMu4YecKuii 0J0K COCTOUT M3 YpaBHEHUU
MakxkcBeria, ypaBHEHHUsI HEMIPEPHIBHOCTH U JIMHEHHOHN CBSI3U IJIOTHOCTH BEPTUKAIBHOTO TOKA MTPOBOUMOCTH
C HaNpsHKEHHOCTBIO 1o (3akoHa OMa).

C 11enblo IMarHOCTUKK CYTOYHOH BapuaOenbHOCTH TUMa cTparudukanuu u BeicoThl ATIC, a Takxke BepH-
(buKaruy TEPMOIMHAMUYECKOTO OJIOKa MOJIETH ObLT IPOBE/ICH aHAJIN3 BEICOTHBIX MPOdUIIeH MoTeHINATBHON
TEMIEPaTypPbl, MOJYYCHHBIX B pe3yJbTaTe 0OpabOTKU JTaHHBIX 30HJAMPOBaHUS arMocQepbl MpoduieMepoM
MTTII-5. Bbuto ycTaHOBIIEHO, YTO HauOOJIee CyIeCTBEHHAs MTPUYMNHA HEOMPECIICHHOCTH B TIPOTHO3€ CKOPO-
CTH TypOYJICHTHOTO BOBJICUCHUS M pa3BUTUsI KOHBEKTHUBHOTO AIIC 3akitouaeTcsl B UyBCTBUTEIBHOCTH OJTHO-
MepHbIX bulk-mozeneit k BenmuuuHe rpalueHTa MOTCHIMAIBHON TeMIIepaTypbl HaJl 00JIaCThIO TYpPOYICHTHOTO
BOBJICUCHHMSI, KOTOpasl B peajibHOM aTMocdepe 001aaeT 3Ha9uTeIbHON BapuaOeTbHOCTBIO.

Bpemennoe paszpemienue (Iar MoJIeNiv) COCTABISIET 1 ¢, 4TO, C OJHON CTOPOHBI, MHOTO MEHBIIIE BPEMEH
JICKOPPEJISIIY BEPTUKAILHOW CKOPOCTH, a TaK:Ke TYpPOYJICHTHOW M OMHUYECKOW JTUCCHITAIINU DIIEKTPHUECKOTO
3apsija, a ¢ JPyroi, YKJIaJIbIBaeTCs B MHEPIIMOHHBIA UHTEPBAI aTMOC(EPHON TypOYJICHTHOCTH, H TTOATOMY
YIAOBJIETBOPSIET KPUTCPUIO TIPUMEHUMOCTH JIATPAHKEBOIM cTOXacTUYEeCKON Mozenu. B 3Tolt paboTte pacueTsl
BBITIOJTHEHBI C UCIIOJIB30BAHUEM PAaBHOMEPHOTO BEPTHKAJIBLHOTO Pa30MEHUsS M MPOCTPAHCTBEHHBIM pa3peliie-
HUEM 2 M.

BepTukanbHoe pacnpesesieHue pagoHa U deKTpUUYecKkas MPoBOAUMOCTb. Panee mpoBeneHHbIE UC-
CIIeZIOBaHUS yCTaHOBWIN BIusHUE crparudukanun AIIC, ycroBuil mepeMemmBanus U HaJHIUs 00JTaYHOCTH
Ha BePTHKAIHHOE pacupeecHrne 00beMHON akTUBHOCTH pamoHa [17—19]. Tak, B cirydae HOYHOTO YCTOWYIN-
Boro AIIC pagoH akKyMyHpyeTcsl BOIM3H 36MHOH ITOBEPXHOCTH, YTO MPUBOIUT K YBEITHICHUIO 00BEMHOM aK-
tuBHOCTH [20, 21]. [IpHn momoru BUXpepa3perniaronels MOJESIH, BOCTIPOU3BOAIIICH TYpOyICHTHYIO TUHAMUKY
ATIC B TeyeHHUe CYTOK, OBLIO MMOKa3aHO, YTO KOHIIEHTPAIUU U 00beMHBIC aKTHBHOCTH M30TOIa pasoHa *’Rn,
1 KOPOTKOKUBYIIUX TIPOAYKTOB €ro pacmana 2'%Po, 21“Pb, 2'“Bi yBeIMunBarOTCS B HOYHOM MTEPUOL, TIPH (HOPMH-
poBaHuu ycroitunBoi crpatudukanmu AIIC, mpensaTCTBYOMEH BepTHKAIFHOMY paclipoCTPaHSHHIO pacmaia-
FOIITUXCS DIIEMEHTOB. Pa3BUTHE KOHBEKIINHU B YTPEHHNE Yachl YMEHBIIAET KOHIIEHTPAIIUH PATHOAKTHBHBIX JJ1e-
MEHTOB BOJM3M 36MHON TIOBEPXHOCTH. YCTaHOBJIEHHE KOHBEKTHBHOTO pekKMMa obecrieunBaeT dPPEKTUBHOE
BEPTHUKAIFHOE TIEpEMENINBaHNE PaJoHa U JOUYepHHUX NMPoAyKToB Bo BceM AIIC, BoccTanaBnmBas HapymeHHOE
HOYBIO CEKYIISIPHOE PAaBHOBECHE MEKIY “2?Rn M KOPOTKOXKHMBYIIMMH TIPOAYKTaMHK €ro pacmazna [22, 23].

PesynbraTsl pacueToB Ha OCHOBE HECTAIMOHAPHON CTOXaCTHYECKOW MOJIETH BEPTUKAIBHOTO TYpOyIEHT-
HOTO TPAHCTIOPTa PaIMOAKTHBHBIX, a9PO30JIBHBIX U AJEKTPUUECKH 3apSHKEHHBIX CyOCTaHIIMK B HEOTHOPOIHO
crparudummpoBanHOi aTMocdepe [6, 13] B 9acTH BOCIIPOU3BEACHISI CyTOYHOTO X0 BEPTHKAIHHOTO pacIpe-
JIEJIEHUS paJIoHa U €T0 JIOYePHUX MPOIYKTOB (PHC. 2, CM. BKIICHKY) TIOKa3aJIi KaYeCTBEHHOE W YaCTHYHO KOJIH-
YECTBEHHOE COTIIacHe C pe3yJIbTaTaMHi BUXpEepa3penIaroiero MoIeInpoBaHus, BEIIOJTHEHHOTO B [22, 23].

[Tapamerpu3aryst Moenn OCHOBaHA Ha pe3ylbTarax 0O0paOdOTKH M aHajH3a COBOKYITHOCTH JIOKaJbHBIX,
PETHOHANBHBIX U TTI00AIBHBIX TEPEMEHHBIX, KaK HaTYyPHBIX 00CepBaTOPCKHUX HAOIIOEHHH, TaK U PE3yJIbTaTOB,
TIOJTYICHHBIX IPYTUMU BccienoBaresimu [24—28]. K yka3aHHBIM IepeMEHHBIM OTHOCSTCS HECTAIIMOHAPHBIC
BBICOTHBIE TPO(HIN MMOTEHIIMANBHON TeMIepaTypbl, CTATUCTHYECKHNX MOMEHTOB (DYHKITMH pacIpeieeHuns
TypOyJIEHTHBIX MTyJAbCAIIMA CKOPOCTH BETPA M CKOPOCTH TMCCHUIIANINN TypOYJSHTHON KHHETHYECKOW YHEPTUN

10



Tpancnopr pagona...

B Teru1o, Mactad MonnHa—OO0yX0Ba, BEPTHKAIBHBIN TypOYJICHTHBIH TOTOK TEIUIa, HaNpsbkeHue PeitHonmbaca
BOJIM3U 3€MHOMW MOBEPXHOCTH, HOHOC(HEPHBII MOTSHINA, BEICOTHASI 3aBUCUMOCTb ICKTPHYCCKON TPOBOIM-
MOCTH B CBOOOIHOM aTMocdepe, CKOPOCTh SMUCCHHU B aTMOC(Epy H30TOIOB paJioHa, BEICOTHBIC MPOQIIIH KOH-
LEHTpAIMU ¥ QYHKIMS paclpeeeH s a3p0o30JIbHBIX YaCTHII TI0 pa3MepaM. Tak Kak I1ejb COCTOsIa B Ucciie-
JIOBaHUH BapHaOeNbHOCTH eKkTpuueckoro coctosiaust AIIC, CBSI3aHHOI ¢ CyTOYHBIM XOIOM PaIHaIllMOHHO-
ro ()OpCUHTa, CMCHOW CTpaTU(UKAIIMU U BIMSHUEM BEPTUKAIBLHOTO MEpEeHOca M PacIpeeeHHs paJoHa, TO
napaMeTpsbl, He YYaCTBYIOIIUE B OMPE/ICICHUN TEPMOITUHAMHYECKOTO COCTOSIHUSL M CTATHCTHYECKUX XapaKTe-
puctuk TypOyaenTHoctd AIIC, monaranuck nocTossHHBIME. KOHKpETHBIC 3HAUCHHUSI TTAPaMETPOB TPHHUMA-
Jack caeAyrommMu: 1) ckopocTh aMUccuu n3orona *?Rn 10* m2c™'; 2) cpennsist cueTHasi KOHIIGHTPALIUS adpo-
300bHBIX YacTull 1.75-10'° m~; 3) MacmTad BHICOTHI B 3aBUCHMOCTH 3KCIIOHEHIIMAIBFHOTO POCTa AJICKTpUYe-
CKOIi MTPOBOMMOCTH C BBICOTOM B cBOOOIHOM arMocdepe 4.3 kM; 4) leKTpuIeckoe CONPOTHBICHUE CTONI0A
arMoc(epsl OT HIDKHETO ¢i10si HoHOocdephl 10 moBepxHocTH 3emin 2.2:10'7 Om-M?; 5) noHOC(EpHBIN TOTEH-
nuain 250 xB.

B pesynbrare HaTypHBIX HAOMFOACHHUI U YUCIICHHOTO MOJICTUPOBAHUSI YCTAHOBIICHO, YTO Pa3BUTHE KOHBEK-
1n B ATIC npuBOIHUT K yMEHBIICHUIO TOJISIPHBIX (BKJIa] OMTHOMMEHHO 3apsHKCHHBIX HOHOB) U TIOJTHOM AJIEKTPH-
YeCKOI MPOBOIMMOCTH BOJIM3H MOBEPXHOCTH 3eMiH (puc. 3, 4). CBsi3aHHOE ¢ KOHBEKIMEH yCHICHHE TreHepa-
1K TYpOYJICHTHOCTH, COIIPOBOXK/IAONICECS YBEINYCHHEM TypOYICHTHON KHHETUUECKOW SHEPT U U TUCTICPCUH
GnyKTyanuii BEpTHKaIbHOH CKOPOCTH, CHOCOOCTBYET 00JIce HHTEHCUBHOMY BEPTUKAILHOMY TTEPEMEIINBAHUIO
MOHHM3UPYIOMINX CYOCTaHIIMI M3 TPU3EMHOTO CJIOSl U TIPHUBOAMT K OoJiee OJJHOPOIHOMY BBICOTHOMY pacripe-
JICTICHHIO DJICKTPUYECKOH MPOBOIMMOCTH. PaJMallMoHHOE BBIXOJa)KWBAHUE TMOJCTHIIAIOIICH TTOBEPXHOCTH M
(dopmupoBanre HOUHOTo ycToiunBoro AIIC cnocoOCTByeT yBEIMUYCHHIO TIPOBOANMOCTH TIPU3EMHOTO CJIOS 32
CYET aKKyMYJIALMK PaJoHA M PaTHOAaKTHBHBIX MPOIAYKTOB pacmazna. [Ipu 3TOM pa3HOCTh MOJOKUTEIBHON H
OTPULIATEIILHOM MOJSPHBIX MPOBOIMMOCTEH, KOTOPAs OMPEILIIsieT 00bEMHBIHN AIEKTPUUCSCKHI 3apsiT JICTKHX ar-
MOC(hEepHBIX HOHOB, OCTACTCsI MOJNIOKUTEIBbHOM. B ocTatounoM cioe, pacnonokeHHOM HaJl yeroiuuBbiM ATIC,
AIIEKTPUYECKAs TPOBOJJMMOCTD HE MPETEPIICBACT CYIICCTBEHHBIX N3MEHEHUIA, YTO MMPUBOAUT K (HOPMUPOBAHHUIO
BBICOTHOTO MIPO(MUIIS, HMEIOIIETO MUHUMYM, PACTIONIOKCHHBIH BHYTPH OCTaTOYHOTO CJIOS.

Bapua6egbHOCTb a3P03J1eKTPUYECKOT0 MOJIsI. DBOJIOIHS BEICOTHBIX TPOQIIICH U BapnaOeIbHOCTD Ha-
MPSDKEHHOCTH a9PO3JICKTPHUECKOTO MOJISI, CBSI3aHHAS ¢ BEPTHKAIBHBIM TPAHCIIOPTOM PaJioHa, B HEBO3MYIIICH-
HOM 0CaJIKaMH U Tp030Boii akTuBHOCTHIO AIIC u HIbKHEW cBOOOIHOM aTMocdepe Ha CyIIeld CPeTHUX MHPOT
ObLIa MCCIIeI0BaHa C UCIONb30BAHUEM CTOXACTHYCCKOM AIIEKTPOJMHAMHYECKON MOJIENN U Pe3ylbTaTtoB Ha-
TYpHBIX HaOmoneHnii. Kak orMeuanoch B ipebIIyieM pasjielie, B HOUHBIX YCIOBUSX (B OTCYTCTBUE TyMaHa)
ANIEKTPUYECKasi IPOBOIUMOCTh HMEET MUHMMAIbHOE 3HAUCHHE HaJl YCTOHUNBO cTparndunuposanabiM ATIC,

N
1

2 Ry S L

YnenbHas anekTpuyeckas npoBoAnMocTb, PCm/M

T rlT rrTrrrrrrrrrrrrrrrrri
0 2 4 6 8 10 12 14 16 18 20 22 0
MecTtHoe Bpemsi

Puc. 3. CyTouHBIi X0 TONTOKUTENFHON (CIUTONIHAS ) U OTPULIATEIBHOH (ITYHKTHP) YACTBHBIX AIEKTPHICCKUX
MIPOBOIMMOCTEH BO3/TyXa Ha BBICOTE | M HaJ MOBEPXHOCTHIO 3EMIIH.
Ilo pesynsraram Hadmonennii 'O «bopox» U3 PAH 3a 16, 18—24 mas u 03, 04, 12 mrons 2014 .
Cxonp3siiee ycpeJHeHHe ¢ HHTepBaioM B 1 4.
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Puc. 4. CyTouHBIi X0 TONOKUTENFHON (CIUTONIHAS ) U OTPULATEIBHON (IIYHKTHP) YACTBHBIX AIEKTPHYICCKUX
MIPOBOAMMOCTEN BO3/lyXa Ha BBICOTE 1 M HaJ MOBEPXHOCTHIO 36MJIH, PACCUUTAHHBINA B PE3yabTaTe MOACIHMPOBAHUS.
Cromp3siiee ycpeJHeHre ¢ HHTepBaioM B 10 MuH.

B CJI0€, OCTABIIIEMCS OT Mpeasayero KoHBeKTHBHOTO ATIC. OtieHKr N3MEeHEeHNH HAPSKEHHOCTH DIEKTpHUIe-
CKOTO TTOJIS, BEI3BAHHOTO pa3/iesIeHHEM 3apsI0B Ha HEOJHOPOAHOCTSIX IIEKTPHIECKOI TPOBOJMMOCTH, BBITION-
HEHHEIE B [29], moka3aim, 9To 1Mo 00IacTsIMU MTOHMKSHHON TTPOBOIUMOCTH HAIPSHKEHHOCTH SJIEKTPHYECKOTO
TI0JIS1 YMEHBIIIAETCSI, & BHYTPH TAaKUX 00JIACTEH yBETMINBAETCS 3a CUET AOMOTHUTEIHHOTO OIS, CO3/1aBaeMOTO
00pa30BaBIIUMCSI AIMEKTPUIECCKIM JTUTIOIEM.

BepTuxanpHbIid BEIHOCA pajjOHA M MPOAYKTOB €r0 PaIMOAKTUBHOTO Paciaja MPHUBOAUT K YMEHBIIEHUIO
npoBoxuMocTr B HkHel dactu AIIC. Kpome TpancopTa painoakTHBHBIX 3JIEMEHTOB KOHBEKTHBHOE TIEpe-
MEIIMBAaHNE TTOJIOKUTEIHFHOTO 3apsAaa, 00pasyroerocss BOIM3U MPOBOJIAIICH 3eMHON TMOBEPXHOCTH BCIIE/-
CTBHUE ANMEKTPOMHOTO 3 deKTa, MPUBOAUT K ero akkyMyssiuu B AIIC u pocTy HanpspKeHHOCTH ToJis (pHcC. S,
cM. BKJIeHKy). Takum oOpa3oM depe3 MexaHu3M TypOyJIeHTHOTO TIepeHOCa PaIHOaKTUBHBIX U DJIEKTPUIECKU
3apsKEHHBIX KOMITOHEHT BO3/IyXa BeJTMYNHA TUCTIEPCHH (PIyKTyannii BEepTHKAIBHOW CKOPOCTH IEepeHoca cyo-
CTAHITNH OKA3BIBAETCS CBSA3aHHOW C BETMIMHON HAMIPSHKCHHOCTH adpOdJIeKTpHIecKoro mois. Ha puc. 6 npen-
CTaBJICHBI PE3yJbTATHI HATYPHBIX HAOIIONCHHUI ¥ YUCICHHOTO MOAEITUPOBAHIS BapHa0eIbHOCTH HATIPSKEHHO-
CTH DJIEKTPUYECKOTO TOIsL. BapnaOenbHOCTh OIleHNBaIach OTHOCHTEIHLHO MAKCHMAIBHOTO 32 CYTKH 3HAUYEHUS
HaNpsHKEHHOCTH JIEKTPHUIECKOTO 1oJisl. [[pruBeieHHbIe KPUBBIE MILTIOCTPUPYIOT MEXaHU3M TeHepaIliy Bapra-
LU a3POIJIEKTPUIECKOTO TIONSL, 00YCIOBICHHBIN TypOyIEHTHBIM TPAHCIIOPTOM pajfioHa M 00BEMHOTO 3apsa.
B cootBeTcTBUY C pesymbTaramu [29], nucmepcrs KOPOTKOMIEPHOAHBIX (PIIyKTYaIlni MOJIS TAakK)Ke OTPEAeIIsIeT-
CsI IEPEHOCOM HEOTHOPOIHOCTEH 00BEMHOTO 3apsiia, U MOXKET XapaKTepru30BaTh TypOyineHTHBIN peskuM ATIC
[30]. PaccunTanubie cOrTacHO MOJIETH CPEIHUN 3a CYTKH BBICOTHBIA MPOGWIH U THANa30H BapHaOEIbEHOCTH
HaNpsHKEHHOCTH TI0JIA, CBSI3aHHBIN ¢ ycioBusmMu crparndukanmu AIIC, mpuBeneHs! Ha puc. 7.

seskeosk

BapnabenbHOCTD 31EKTPHYECKON TPOBOIUMOCTH M HAIIPSKEHHOCTH aspoaniekTpudeckoro moist B AIIC,
HE CBsI3aHHAs C MI00aNbHBIMH (DAaKTOpaMu M OmpeaenseMas COBMECTHBIM JCHCTBHEM CIIEIYIOINX Hpolec-
COB: DMHUCCHSI paJIOHa, HOHU3ALUS, Pa3/ieJIieHNe 3apsI0B Ha HEOAHOPOAHOCTSX MTPOBOANMOCTH, BKITFOUAs DJICK-
TponHbId 3((deKT, 1 TypOyJCHTHBIN TPAHCTIOPT CYOCTAHIIMH, OKa3bIBACTCS 3HAUYUTEIBHOHN B CPaBHEHHH C IJIO-
0anbHOM COCTaBISIIONIEH a’POAIEKTPUUCCKUX BapHaluidi. IHTEHCHBHOCTh BEPTHKAJIBHOTO NEepeMELINBaHUS,
orpezensiemMasl yCIOBUSAMH TEMIIEPaTYPHOH CTpaTu(UKalMy, KCTOYHUKAMH TeHEPald U CTaTHCTHYECKUMHU
CBOMCTBaMHU TypOyJIEHTHOCTH, BIUSET Ha AMHAMHUKY aTMOCQEPHBIX dJIEKTPHUSCKUX BEIHMYUH U (HOPMHPOBA-
Hue ux BeIcOTHBIX Tpoduierd B AIIC u cBobomHol atmocdepe. [ToaTomy asposnekTpuueckne HaOIIOACHUS
HapsAy CO CTaHJAPTHBIMU METEOPOJIOIHYECKIMU MOTYT JaTh MOJIE3HbIE M OTIePaTHBHBIE MapaMeTPhl COCTOS-
Hus cpenbl. OnHaKo Juist Oosiee MOAPOOHOT0 U PEATMCTUYHOTO BOCIIPOU3BEICHUS BapHaOSIIbHOCTH DIICKTPH-
YECKOTO COCTOSIHUSI HIDKHEW aTMoc(epbl HeOOXOIMMO YUUTHIBATh BapuabelbHOCTh CKOPOCTH SMHUCCUU pa-
JIOHA, CBA3aHHYIO KaK CO CBOWCTBAMH I'PYHTA, TaK M B3aUMOJICHCTBUEM BEPXHETO CIIOsl IOYBEHHOTO BO3LyXa
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Puc. 6. BapnabenbHOCTh CpeIHEMUHYTHBIX 3HAYEHUH HAPSHKEHHOCTH JIEKTPUYECKOTO TIOJIS 110 Pe3yiIbTaTtaM pacuera
(1) n Habmronenuii 27 uronst 2014 1. (2); BpeMeHHast 3aBUCUMOCTb TapaMeTPU30BAHHBIX BHICOTHBIX IIpoduireit
JICTIEPCHN BEPTUKAIIBHOI ckopocT Ha BbicoTe 10 M (3) n 2 M (5); BapnaGebHOCT AUCTIEPCUH BEPTHKAIBHON
ckopocTH BeTpa Ha Bbicote 10 M (4), 2 M (6) o pesyibraram HaOmonenuit 27 utons 2014 .
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Puc. 7. CpemHecyTOUHBIN BBICOTHBIN MPOQHIH (CTIIOIIHAS JIMHKA) U ANANa30H BapradeIbHOCTH (ITyHKTUPHBIC KPUBBIC
MOKA3bIBAIOT MHHUMAJIbHBIE 1 MAKCUMAaJIbHBIC CyTOYHBIE 3HAYEHHS) HAPSLDKEHHOCTH AneKTprdeckoro moist B AIIC n
HIKHEH cBOOOIHOM aTMoc(epe Mo pe3ynbraTaM MOJIETMPOBAHHS; Z, — MaKCUMaJlbHas BHICOTa KOHBEKTHBHOTO ATIC.

¢ armocdepHbM. KpoMe 3Toro, He ciefyeT UTHOPUPOBATh HEOAHOPOIHYIO PaclpOCTPAaHEHHOCTh Hpejlle-
CTBEHHHKa pazioHa — **°Ra B mopoax, COCTaBISIFOLIMX BEPXHUE HECKOIBKO METPOB 3€MHOM TTOBEPXHOCTH.

Hccnedosanue svinonneno sa cuem epanma PH® Ne 16-17-10209 u vacmuunoii ¢punancosoii nooodepoicke epanma
PODU Ne 15-05-04960.
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K crarbe Anucumos C. B. n np. Tpancnopt pagoHa...
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Puc. 1. Peructporpammel Bapuaiuii TeMneparypbl Bo3ayxa (7) o JaHHBIM TeMIIEpaTypHOTo npoduiemMepa
MTTII-5, Bapuanuii ckopocTu ropu3oHTaIbHOro Berpa (U) 1o gaHHbIM aKycTudeckoro npodaiinepa Scintec MFAS,
00BEeMHO# akTUBHOCTH pajioHa *?Rn 1o qanubiM npubdopa Alpha Guard PQ2000 1 BepTHKATBbHOI KOMIIOHEHTI
a’pOdIIEKTPHUECKOTO N0JIA (£) MO JaHHBIM 3JIEKTPOCTATHYECKOTO (IIIOKCMETpA.

Pesynsrars! Habmonenuii 'O «bopox» D3 PAH 3a 20.09.2014 r. Cxomnb3siiee ycpeaHeHne ¢ nHTepBaioM B 10 MuH.
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Puc. 2. Cyrounslii X0 00b€MHON aKTHBHOCTH pajioHa *2Rn, pacCUUTaHHBIM B PE3y/IBTATe MOACTUPOBAHHS.
Cxonp3sillee ycpeJHeHue ¢ UHTepBaaoM B 10 MuH.
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Puc. 5. DBomonus HanpspKeHHOCTH AekTpudeckoro noist B AIIC o pesyasraraM MOAETHMpPOBaHUS.
Cxoup3siiee ycpeaqHeHue ¢ uHTepBaioM B 10 MuH.
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