Y TBEPXIAEHO

npukKazoM PeneparbHON Cl1yXOBbI

[10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
1 aTOMHOMY Haa3opy

OT «ﬁ»_ag;( 20/0r. Ne f

IHoJiokenue
O NOBBIINNIEHHUH TOYHOCTH NMPOTHOCTHYECKHUX OLEHOK PAAHAIMOHHBIX
XapaKTEPUCTHK PAaJHOAKTHBHOIO 3arpA3HEHHA OKPYKAIOLIEH Cpe/bl
H J030BbIX HArPY30K HA NEPCOHAJI H HAcCeJIEHHEe

Bce TepMHHBI U ONPEAECICHUs B HACTOAIIEM IOOKYMEHTE HCIIOJB3YIOTCS B
COOTBETCTBHHU C (e/iepallbHBIMH 3aKOHAMH, a TaKxe C PeJepalbHBIMH HOPpMaMH U

[TpaBHJIaMH B 00JIaCTH UCIIOJIB30BAHUA aTOMHOM YHEpPIrUu.

HOHOHHHTEHBHO, B UICJHAX  HACTOAIICTO  JOKYMCHTA, HCIIOJIb3YHOTCA

cJie/IyIole TEPMHHBI, ONPEAECICHUA U COKpalleHHUA.

1. MomHoOCTs BHIOpOCa paaiHOaKTHBHOH npHMecH, [bk/c] — BenuumnHa,

paBsiiasi MPOM3BEAEHUIO CeKyHJHOro pacxona G [M’/c] Ha 06BEMHYIO aKTHBHOCTb

A, [Bx/M].

2. Oporpadus noacrujaomed NOBEePXHOCTH — OCOOEHHOCTH PpErHoHa,

YYHUTBIBAIOIIME CBOEOOPa3HOCTh penbeda MNOACTUNAIOIIEA ITOBEPXHOCTH M €€

[IIEPOXOBATOCTD.

3. IMorpaHuuHbIi CJIOM armMocdepbl — IPHIEralOIMKd K 3€MHOM
[TOBEPXHOCTH CJIOH aTrMoc@ephbl BBICOTOM B cpenaHeM okosio 1000 M, cBoiicTBa

KO TOPOI'O, B OCHOBHOM, OIIPCACIIAIOTCA JHUHAMHAYHbBIMHA 151 TCIIJIOBbIMH

BO3/ICUCTBUSIMH 3€MHOHN ITOBEPXHOCTH.

4. Ilpn3eMHBbLIH CJOH aTmMocgepbl — YacCThb [OTPAHUYHOrO CJI0A
aTMOC(epsl; HHXKHUHA, IPUIIETAIOLUNA K 3€MHOM MOBEPXHOCTH CJIOH TPOIOCheEpsI
toJiuHon 30-50 M (mHorma no 250 M), cBOMCTBA KOTOPOrO B 3HAYHUTEIBLHOMH
CTCIIEHH OIIPeleNIAIOTCS OJU30CTBIO IMOJACTHIIAIOIIEH ITIOBEPXHOCTH; B 3TOM CllO€
aTMocdepbl CKOPOCTh BETpa, TEMIlEpaTypa H BIAXHOCTh BO3JyXa OCOOEHHO
OBLICTPO MEHSAIOTCS C BHICOTOH, & TaKX€e OOBIMHO BO3HHUKAIOT MPU3EMHBIE HHBEPCHH

TEMIIEpaTyphl, TYMaHbl, 3aMOPO3KH, CKAIlJIUBAIOTCS 3arpA3HEHUS.


http://geobases.ru/rubric/%D0%B2%D0%BE%D0%B7%D1%80%D0%BE%D0%B6%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5/0
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5. CocTosiHHMEe YCTOHYHBOCTH IMNOrPAHHYHOrO CJofA armocdepbl —
COCTOSIHHE ITOrPAHHUYHOrO CJIOA aTMocdephl, XapaKTepH3yeMOe€ OTHOCHTEJIBHO
YCTOHYMBBIMH  BO  BpPEMEHHU  TIIOJISIMH  METECOPOJIOTMYECKHX  3JIEMEHTOB

(TeMrIiepaTypoi, CKOPOCTBIO BETPA, €0 HANIPABJIICHUEM, BJIAXXHOCTBIO M T.1.).

6. llepoxoBarocTh MNOACTHIANOHIEH INOBEPXHOCTH — HEPOBHOCTH
MNOACTUJIAIOIEN TOBEPXHOCTH, B YACTHOCTH, I'OPOJICKUE CTPOEHUS, PACTUTEIILHBIA
[TIOKPOB, CHEXHBIH MNOKPOB M Jpyrue (pakTopsl, OKa3bIBAIOIHE 3HAYUTEJILHOE
BJIMAHUE Ha XapakTep paclnpoCTPaHEHUs BO3AYILIHOIO NOTOKa. BiIMsHHE Takux
HEPOBHOCTEN YYHUTBIBAETCA C [TIOMOIUBI0 U3MEHEHUS [TapaMeTpa IIePOXOBATOCTH Zg,

BeJIMYMHA KoToporo npuBoautTcs B Tabnuue I[Ipmnoxenuss Nel k Hacrosimemy

[ lonoxxeHuro.
CoKpalieHUs1, UCITIOJIb3YEMBIE B HACTOAIIEM JIOKYMEHTE:

AC — aTOMHas 3JIEKTPOCTaHUMSA

— aBTOMAaTHU3HUPOBAHHAs CUCTEMa KOHTPOJIA
ACKPO paguallHOHHOM OOCTAHOBKHM TO )K€, UTO H CHCTEMA
pagralMOHHOIO MOHUTOPHUHTIA

ACPK — @BTOMaTH3MpOBaHHAas CHCTEMa pagHaldOHHOIO
KOHTPOJIA

OMAD — O00BEKT UCII0JIB30BaHUA AaTOMHON SHEPIUH

Pg — MOIIHOCTH BeIOpOCa paguO0aKTUBHOH ITPUMECH

C33 — CAHUTApPHO-3alUTHAA 30HA

3H — 30Ha HaOJoACHUS

I'1C — IIPOrpaMMHOE CPEICTBO

I. Haznavyenue n 00/1acTh NPHMEHEHUSA

. Hacrosiiuee IlonoxxeHne O NOBBIMEHMH TOYHOCTH HPOTHOCTHYECKHX
OIICHOK  paJUallMOHHBIX  XapaKTEPUCTHK  paJHMOAaKTHBHOIO  3arpsi3HEHUs
OKPY>Karollle cpeabl U AO30BBIX HArpy30K Ha IMEPCOHAN U HacelieHHe (zanee —
[lonoxeHne) BXOAWUT B YHUCIIO I[OJIOKEHHM O peryJiupoBaHUM O€30IMaCHOCTH

0OBCKTOB MCIIOJIL30BAaHUSA ATOMHOH 3HEPruM (PyKOBOACTB I10 0€30MacHOCTH),
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HOCHUT PEKOMEHIATEIIbHBIA XapakTep U HE ABJIIETCA HOPMATUBHBIM IIPABOBLIM
AKTOM.

2. Hacrosmee llonoxxeHHue COAECPKUT PEKOMEHIAlMH II0 pealru3anuu
TpeOoBaHuil «OO0mMX moJioXeHUuN Oe3onmacHOCTH aroMHBIX cTtaHiui»y (OIIb-
88/97), yIBEpXKAEHHBIX [10CTaHOBIEeHUEM [ ocatomMHanzopa Poccum ot 14 HOsAOps
1997 r. No 9, «CaHuTapHbIX IpaBHJI NPOCKTUPOBAHUSA MU IKCILUIyaTallHd aTOMHBIX
cranuui» (CII AC-2003 (n.IV)), yTrBepXAE€HHBIX IIOCTAaHOBJIEHHEM I J1aBHOrO
rocyJapCTBEHHOI0 CaHUTapHOro Bpayda Poccuiickon Penepanmu oOT 28 amnpeis
2003 1. Ne 69, «llpaBun pagmanOHHONW O€30MaCHOCTH IIPpH J3KCIUTyaTalUU
aToOMHBIX ctaHuMi» (IIPb AC-99), yTBep)XaeHHBIX NHoOCTaHOBJIEHHEM [ J1aBHOTO
rocyJapCTBEHHOro caHutapHoro Bpada Poccutickor Pepepauuu oT 15 nexaOps
2000 r. u gpyrux JOKYMEHTOB B YaCTH MNOBBIILIEHUSA TOYHOCTH MPOTrHO3HUPOBAHUS

paJUAllMOHHBLIX XapaKTEePUCTUK pPaAHMOaKTHBHOIO 3arpA3HEHHUS OKpY KalolleH

Cpe/Jbl U JJO30BBIX HArpy30K Ha MIEPCOHAJl 1 HaceJIeHHE.

3. Hacrosmee Ilonoxenune pa3paborano Ha oCHOBe TpeOOBaHHUMH
denepanpHbIX 3aKOHOB OT 21 HOsA0ps 1995 r. Ne 170-d3 «O06 ucnonp30BaHUH
aroMHOM J3Heprum», oT 09 guBaps 1996 r. Ne 3-O3 «O paguanlMOHHOH
Oe3zonacHocth HaceneHus», oT 10 suBaps 2002 r. Ne 7-®3 «O6 oxpaHe
OKpY>XXalIlleH cpedpl»; QeAcpalibHBEIX HOpM U rnpaBuil: «HopMel pagualimoHHOM
oeszonacHoctn» (HPB-99/2009), yTBep)xaeHHBIE IOCTaHOBJIeHHWEeM [ J1aBHOrO
rOCyJlapCTBEHHOro caHutapHoro Bpada Poccuiickoit ®enepaunn ot 07 urons
2009 r. Ne 47, «OCHOBHEIE CAaHUTApPHEIE MpaBUia ODeCIieYeHUs paJguallMOHHON
0ezomacHoctn» (OCIIOPL - 99), yrBepxnaenHwle noctaHoBjieHHeM [ naBHOTrO
rocyJapCTBEHHOro canurapHoro Bpauda Poccuiickoit ®enepanun ot 27 aexadps
1999 r.; ¢ yyeToMm pekoMeHaanuu, cogepxamuxca B 1okyMeHnte MAI'ATO: «Yuer
JIUCIIEPCHOHHBIX MAapaMeTpPOB aTMOC(MEPBI MPH BBIOOpPE IJIOMIAJOK IS aTOMHBIX
yekTpocTaHuMi»  (PykoBoactBo  mnmo  OezomacHocty Ne  50-SG-S3.
MexxayHapoaHoe AreHTcTBO 10 ATOMHOM JHepruu, Bena, 1982 r.).

4, Hacrosimee llonoxenue coaepXUT PEKOMEHIALMU I10 HCIIONbB30BAHUIO

PAaCYE€THBIX  METOHNOB  IPOTHO3UPOBAHHUA  paJHAlMOHHBIX  XapaKTEepPHUCTUK
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PaJIMOAKTHBHOIO 3arpsi3HEHUs] OKPYXKAloLIEH cpeabl M JJO30BbIX Harpy3ok Ha

[ICPCOHAJ YU HaCeJIEHUE, BKII0Yas:

0OOCHOBaHME TOro, 4YTO HCIIOJH30BAHHUE II0OKa3aHWHA [JE€TEKTOPOB
(OTOHHOIO U3JIY4YEHHA, HAPSALY C paCY€THBIMHU NAaHHBIMHM, [TO3BOJISET 3HAYUTEIBHO
[MOBBICUTh TOYHOCTH IIPOrHO3UPOBAHUS PACYETHBIX OILIEHOK PpaJMOaKTUBHOIO
3arpsi3HEHHS.  OKPYXKalollle Ccpeanl, a IIOrPEelIHOCTh pPacye€TOB CBECTH K

[TOI'PEHIHOCTH JETEKTOPA,

(GOpPMYJUPOBKY OCHOBHBIX IIPHHUMIIOB Y BEIOOp KpUTEpHEB IJIA
ONTUMAJILHOI'O pa3MeELCHUs [IOCTOB PaJUAllMOHHOIO KOHTPOJISA Ha IIPOMILIOIIAAKE
n B C33 AC, nosBojsrOIIMX MHHHUMHU3UPOBATh I1OCJIEACTBUS paJHallMOHHBIX
aBapHi;

BbIOOp  anroputMa, CIOCOOCTBYIONIETrO  MOBBIIIEHHIO  TOYHOCTH
IIPOrHOCTUYECKUX OLCHOK paJHallMOHHBIX XapaKTEpPHUCTHK pPaJIMOaKTHBHOIO
3aI'psAI3HEHUs] OKpPYXAarollled cpenpl, A OIpeleICHHUS KOOpPIAWHAT [eTEeKTopa
OTOHHOIO U3JIyUEeHHs, pacIloJIOKEHHOro Ha npoMrutomaake ¥ B C33 AC.

5. Hacrosmee llomoxenune npenHasHayeHO IS JIMIL W OpraHU3allUi,
3aHUMAIOUIUXCs BOIpocaMu IIpoeKTHpoBaHus M KoHCTpynpoBaHusa ACKPO Ha AC
u npyrux OHMAD.

6. BHeapenne marepuanioB HacroAwero [lonoxxeHnus B momHoM oObeMe Ha
AC u npyrux OMAD, rae BO3MOXHO NMpUMEHEHHE MOJOOHEIX CHCTEM, IMO3BOJIHUT

PCLINTDL CIICAYIOININEC OCHOBHBIC 3aJd4N.

ONITUMU3UPOBATh (PUHAHCOBBIE 3arpaThl Ha paspaborky ACKPO AC wu
ONAD;

YAOBJICTBOPUTh JKOJOTHYECKHM KPUTEPUSAM, NPEABABIAEMBIM K MOLOOHBIM
cucremam, npu ux BHeapeHuu Ha AC u OHUAD;

OCYILECTBUTh NNPOTrHO3UPOBAHHE PE3YJILTATOB PAJHOAKTHBHOI'O 3arpsA3HEeHHs
OKpy>Xarouled cpeapl NPH OTCYTCTBUH UHQOPMALIUK O PAJUOHYKJIHIHOM COCTAaBe
paJlOaKTUBHOW MNpUMECH, BBIOPOIIEHHON B arMochepy B  YCJIOBHAX

pasjaliMoHHbIX aBapyi Ha AC uiH mobom npyrom OMMAD, Ha KOTOpOM BHEpeEHA

ACKPO ¢ yyeroMm pekoMeHaauu Hacrosuiero [lonoxenus;
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[IOBBICUTH TOYHOCTH IIPOTHO3UPOBAHUS PpeE3yJIbTATOB paJvOaKTHBHOIO
3arpsA3HEHUSA OKPYIXKaIOLEH Cpeabl U JO30BBIX HAarpy30K Ha [I€pCOHAal U HaceJleHHe
[Ipy paguauuoHHbIX aBapusax Ha AC wnu npyrux OHWMAD, raoe npuMeHEHBI

[10/(00HKIE CHCTEMBI C YYETOM peKOMeHnanuu Hacrosiero Ilonoxenus.

I1. Pexomenaanuu k cocraBy u ycsioBusam paborslr ACKPO

7. OcnoBy ACKPO cocrasisieT cructeMa MOCTOB KOHTPOJISI MOUIHOCTU O3Bl
(DOTOHHOI'O H3JIYYEHHs, pa3MeIlacMblX Ha MECTHOCTH; COBOKYITHOCTHL AATYUKOB,
U3MEPAIOIIIMX  METEOoapaMeTprl, 10 MOKa3aHUSAM KOTOPBIX ONpeaesaeTCs
COCTOSIHUE YCTOHYMBOCTH aTMOC(ephl; TEeXHOJIOruyeckne paartduku AC,
IpeJHa3Ha4vYeHHble I ONpeAesIeHUs IapaMeTpOB BEIOpoCa paJuOaKTUBHOH
[IpUMECH B arMocepy; IporpaMMHOe oOecIledeHHe HHMXXHEr0 MU BepPXHETrOo
YPOBHEH, M3 KOTOPBIX IepBoe obecreynBaer 00paboTKy AaHHBIX (IIOKa3aHUH
NarduKoB) C LeNp0 NpeoOpa3oBaHus WX B CHEUUANBHBIA ¢gopMmar — A
MCIIOJB30BAaHUA B KayecTBE  HCXOAHBIX  JAHHBIX INpU  [IPOBEACHUH
[IPOrHOCTUYECKUX pacYETOB, a BTOPOE, OCHOBY KOTOPOI'O COCTABJIAIOT PacYETHHIEC

MO/IEJIM NepeHOoca paJUOaKTUBHOM IpUMECH B arMocdepe U BOAHOM cpele, a

TAaKXX€ MaTCMaTH4YeCKHE METOJABl OLUEHKHM JO30BBIX HAarpy30K Ha II€pCOHANl U
HaceJieHHWe, OCYINECTB/IISIET IMPOTHOCTHYECKHE  pacyeThl pagUOaAKTHUBHOIO

3arpsi3HeHHs  Okpyxaromen cpensl. CrpykrtypHas cxema cocrasa ACKPO

npuseaeHa Ha puc.l [punoxenus Ne 2 x Hactosmemy ITonoxenuro.

8. JIna omneparuBHOM paboter ACKPO HeoOxomumo, 4toObl cHcTEMa
(QYHKUIHMOHUpPOBAja B pCXHME pPEalIbHOrO0 BPEMEHM, YTO MOXET JOCTUrarbCcs 3a
cu€T aBTOMATU3aUMHM COOpa JAHHBIX MO PagUAllMOHHEIM M METEOPOJIOrHYECKHM
1apamMe€TpaM, Ha OCHOBE KOTOPBIX OCYHICCTBISAIOTCH IPOrHOCTHYECKHE PACUETHI C
MCIIONIb30BAHHEM MaTEMaTHYECKUX MOJENEH pPaclpOCTPaHEHHUS paJuOaKTHBHOM

MPUMECH B BO3AYIIHON U BOOHOH cpelax npu BeIOpocax AC.

9. CucreMe pEeKOMEHAYETCS YYHUTHIBATH SKOHOMMYECKHE, IKOJOIHYECKHE,

(QU3NKO-TEXHHYECKHE KDUTEPHMHM, a TakXke jgemorpabuyeckue OCOOEHHOCTH

pervona, rae pasmemena AC. YKasaHHbIE KPUTEPHH, OTBEYAIONIUE YCIOBHSAM
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pa3MEILCHUSI TIOCTOB pPaJUallMOHHOIO KOHTpPOJIA Ha npomiuiomaazke u B (C33

OUAI, npuBenensl B I Ipunoxennu Ne 3 Kk HactosumeMy [lonoxeHuro.

10. Pexomenpgyercs, d4YToOBl CHCTEMaA OTBe4Yajla OIpeAeIEHHBIM

Ha1EXXHOCTHEIM XapaKTepUCTHUKAM, 00ECIIEYMBAOLINM KOHTPOJIb 332 HCTOYHHKOM

[1PH JIFOOBIX BO3MOXHBIX IIPUPOAHBIX U APYIUX KAaTaCTPO(PHUECKUX BO3IEHCTBHUIX.

[1. IlorpemiHOCTL MPOrHOCTUYECKHX OLIEHOK PaJUOaKTHUBHOIO 3arpsi3HEHUS
OKpYyXKamwIlen cpeapl W JO30BBIX HArpy30K Ha TIEPCOHAT M HACEJIEHHE,
[10JIy4aeMbIX C ITIOMOILIBIO PACUYETHRIX MOAEIIEN, MOXXET OBITh MHHHUMHU3HPOBaHa 3a
CyeT YTOYHEHHS MeTeolNapaMeTpoB aTMochepbl, HCIIOJIb30BaHUS TOKa3aHHH
neteKkTopoB ¢oroHHoro usnaydeHusas ACKPO U yTouyHeHHs BeJIHYHMHBI MOIIHOCTH
BLIOpOCa  ra3oa’po30JIbHOW  PagHMOAaKTUBHOM NPHUMECH, IOCTyMaroled B

aTMOC(Epy, B YCIOBUSAX paJUallMOHHBIX aBapui U NPY MITATHOH pabore.

I11. Onpenenienne MeTeOpPOJIOrH4eCcKMX NapaMeTpPoB AJisl OUEHKH YCJTOBHH
¢dopMHpPOBAHHUA PAAHALHOHHOH O0CTAHOBKH HA MECTHOCTH

12. Oco0yro posib B OLIEHKE COCTOSHHUSA YCTOMYMBOCTH INMOTrPAaHHYHOIO CJIOS

ATMOC(EPBl  HUIPAIOT OIpEleNsAIOlINe €ero METEOPOJIOTHYECKHE IapaMeETpHI:

CKOpPOCTH BETpa, TEeMIleparypa, BIaXHOCTh U T.A.. VI3MeHeHHe OJHOro M3 3THX
[IapaMeTpPOB HEINPEMEHHO BeOEeT U K HU3MEHEHUIO COCTOSIHUS YCTOMYHBOCTHU
MOrpaHUYHOI'0 CJIOS B LEJIOM, a 23TO, B CBOKO Ouepedb, — K H3MEHEHHIO
KOHIIEHTpAllMd paJUOaKTHBHOU MNpPHUMECH Y HU3MEHEHUIO pPaavallMOHHOMH

00CTaHOBKH HAa MECTHOCTHM.

13. OnpeneneHde METEOPOJIOTMUYECKUX I[lapaMeTpoB, IIPHUMEHHUTEIBHO K
peruony AC, 1enecooOpa3HO OCYMIECTBIATh Ha CIEUHANLHBIX METEeOoINolanKax

nabopaTopuil BHEUIHEN JO3UMETPUH.

14. IamepeHune HalpaBlIeHUs, CKOPOCTH BETpa U TEMIIEPATypPhl, BJIIaXKHOCTH
clie/lyeT IPOBOAUTH Ha HECKOJILKMX YPOBHAX Ha METEOMAYTe, PACNOI0XKEHHOH Ha
METEOoILIoOmAaaKe aabopaToOpud BHEIUHEH [NO3UMETPHUH, IPUMEHSIA METONUKY
rpa/IMeHTHRIX HaOmoaenuil. FMi3amepeHHEBIe TapaMeTphbl MOI'YT OBITH MCIIOJIB30BAHE

B JalbHEMUIEM KaK pelnepHble TOYKH JJIs pacyeTa MOJHBIX MNPOQUIIEH 3TUX
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BEJIMYUH B IIOFPaHMYHOM CJIo€e arMocdepsl B 0OoJjiee  COBEpPLISHHBIX
METEOPOJOTHYECKHUX MOJMAEIAX HJIH HENOCPEACTBEHHO, KaK IIOCTOSIHHBIEC, B
ypaBHEHHUSX, HAa OCHOBAaHUM KOTOPBIX PaCCYHUTHIBAIOT  pacHpeaesICHHUE
pa/IMOaKTUBHOM TIPUMECHU B arMocdepe IpH €€ nepeHoce. Metoauka rpaJueHTHBIX
HaOoneHun npuBenaeHa B [Ipunoxenun Ne 4 xk Hacrosiemy llonoxeHuro, a B

[Tpunoxenun Ne 5 x Hactosuiemy I10JI0XXEeHHIO TPUBEAEHBI METOABI BBIYUCIICHUN

MCTCOIIapaMCTPOB.

1V. PexomMeHaan My no UCNoOJIbL30BAHHIO MOJEJIEH NEPEHOCA PAJHOAKTHBHOH
npuMecH B armocdepe

15. Ilpu BeIOOpE MOIENM MepeHoca pafUOaKTUBHON NMPUMECH B atMocdepe

1{eJ1eco00pa3Ho, YTOOB! OHA YZOBJIETBOPSJIA CIIEAYIOIIHM YCIOBHIM:

1) maBasia IMPOrHOCTHYECKHUM pacyeT paguoaKTHUBHOIO 3arpsA3HEHUS
OKpYXAKoIlen cpeabl U [J030BBIX HArpy30K Ha IIEpCOHAJI MU HaceJleHHEe C
«Y/TOBJIETBOPUTEIBHON (HAUMEHBIIEH ) TOIPEITHOCTHIO» HA PACCTOAHUAX HE MEHEE
30 KM OT MCTOYHHKA BEIOPOCOB IpH 0001 3PPeKTUBHON BBICOTE HCTOYHHKA, HE

[MPCBLILLIAKOLIEH BBICOTY IIOIPAHUYHOIO CJI0S aTMOC(EPHl U YYUTEIBAJIA:

OCOOEHHOCTH IOACTHIAIOIIENA ITIOBEPXHOCTH, OMNPEACIAIOIIEH BEINYHHY
CKOPOCTH CYXOI'0o OCaXIC€HHUSA (3HAYECHHS CKOPOCTH CYXOIr0 OCaXIEHHSA IJIs

Pa3JIMYHBIX HYKJIUJOB U TUIIOB NOBEPXHOCTH IpHBeAeHH B Ilpuinoxenun Ne 6 k

HacTosmemy Ilonoxenunro);

[IapaMeTp LIEepOXOBAaTOCTH (3HAYECHUA I1apaMeTpa IIepOXOBATOCTH IS
pa3JIM4YHbIX THUIIOB MOJACTUIIAIOUIMX IIOBEPXHOCTEHX NpHUBeAeHLI B IIpHiioxxeHHH

Ne 1 k HacTosimemy Ilonoxenuro);

BBIMBIBAaHUE PAaJUOAKTUBHON IMPUMECH €CTECTBEHHBIMH OCajkKaMH (OX/b,
CHEr) U TyMaHoM (3HAu€HHUs MOCTOSHHON BBIMBIBAHHUSA PaJHMOAKTHBHOH NPHMECH

CCTCCTBEHHBIMHM OCajJgKaMM M TyMaHOM npuBedeHsl B Ilpunoxenuu Ne 7 k

HacToseMy [lonoxennro);

pPagvoOaKTUBHBIA pacliaj MPUMECH BO BpEeMs IEpPEHOCA (XapaKTEPHCTHKH

OCHOBHBIX PaJMOHYKJIUIOB, BEIOpackiBaeMbIX B atMochepy AC u apyrumu OMAD
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ipuBeeHbl B [Ipunoxenuu Ne 8 K HactosiieMy [lonoxenuio);
BJIA>KHOCTE aTMOC(EPHI;

JIMCIIEPCHBIN COCTAB IIPUMECH HJIM CKOPOCTH I'PABUTAILMOHHOTO OCaXIECHUA
(bopMmynel [JIE pacyeTa CKOPOCTH TPABUTAIIMOHHOIO OCAXACHHA 4YacTULBI

npuseneHsl B [Tpunoxennn Ne 9 x HacTosmemy [lonoxenuro);

3HAUEHUS MeTeonapaMeTpoB (NPOJOJABHYIO H IIONEPEYHYI0 CKOPOCTH
BeTpa, Ko3bduuueHT TypOyneHTHON aUubQy3UH, DIHEPrurl0 TYpOYIEHTHBIX

MyJibCAl[Hil) 110 BCEMY NOTPAaHUYHOMY CJIOKO aTMOCHhEDEI;
MOILIHOCTB BBIOpOCa pagMOaKTHBHON IIpUMECH B aTMocdepy.

2) METEOPOJIOTHYECKHUE TapaMeTPhl MOJEJIH 11€J1IECO00Pa3HO OIpEeAeIsATh Ha
OCIIOBC HU3MEPEHUMH II0 arTECTOBAaHHBIM MeToAuKaM (OCHOBHbIe TpeOOBaHUA,

IpeAbABIsEMBbIE K JaTYUKAM METeolapaMeTpoB, npuBeaeHbl B [Ipunoxenud Ne 10

K HacTosuemy Ilonoxenuro).

3) IIPOrHOCTUYECKHE OLIEHKH paJUOAKTUBHOTIO 3arpA3HEHUSA OKPYXAKOUIEH
Cpellbl U JO30BBIX HArpy3oOK Ha II€PCOHAJI U HACEJICHME CJICAYET MPOBOJUTH B
pPEXHME pPEaJibHOI'O BPEMEHH, T.€. PACUeT M0 MOJEJH CO BCEMH (DYHKLMOHAJIAMH,
OlipenesOIMMU J1030BbI€ HAarpy3KM Ha IIEPCOHAJl M HACeJeHHE U MacluTaObI
3arPA3HEHUs] OKpYyXKarwolled cpeasl B CTAUUOHAPHBIX YCIOBHAX, HE MOXET

[HPCBLIILIATL BPCMi, H@OﬁXOI{HMOe Ha IIOJIYYCHHEC OCpPpCAHCHHLIX 3HaYeHHH

U3MEPEHHBIX BEJIMYMH MeTeornapaMeTpoB ~ 10 MHH.

4) npu BeIOOpe MOZEIH Lejaecoo0pa3sHO YYHUTHIBATH JSKOHOMHYECKHH
PaKTop, IPUMEHUMOCTh KOTOPOIO X BEIOOPY MaTeMaTHYECKOH MOJIEIN COCTOHUT B
CICAYIOUIEM: €CJIh  BbeIOOp  OIpeneliIeHHOM  MaTeMaTrH4yecKod  MOJEJH,
MCIIONB3YeMON NpHU (QYHKUUMOHWPOBAHHMU CUCTEM PaJHUAIMOHHOIO KOHTPOJIS, HE
yXyQumas  rnapaMeTpbl  CHCTEMBI, [IO3BOJISIET YMEHBUIWTh  3aTpaTbl  Ha

o0opynoBaHue, TO HPEAIIOYTEHUE CIEAYET OTAATh HMEHHO TAKOH MOJEIIH.
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Y. IlapameTpbl Moae/In

16, OgHUM H3 OCHOBHBIX IapaMETPOB MOJICIU SBJISACTCA BEJIUYUHA
MOIIIHOCTH BBIOpOCa pagHOaKkTUBHOW npumMecH (Pg), MOCTyNaKwILEN B aTMOCPepy
W3 OTBEepCTHUHA (Uieneil, TpelWH, KJallaHOB, pa3pbliBOB) npu aBapusax Ha AC.
OnpeaeneHyue 3TOro napaMeTpa B HaCTOAIIEE BpeMs IIPH BBIOPOCE paJuOaKTUBHOU
MpUMECH U3 BEHTWIALUOHHBIX Tpy0 AC B ycnoBHsAX €€ mTaTHON padoTHl
OCYILIIECTBJISETCS [0 METOJMKAaM, B OCHOBE KOTOPBIX JI€XKaT acHHUpalOHHBIE

METOJIbl OLIEHKH, HE OTBEYAIOIIHUE YCJIOBMIO Iepeladyd HHQOPMALHMH B DEXHUME

pecaJIbHOI'O BpCMCHH.

17. Jlnga onpeneneHus YKa3aHHOIO I1apaMeTpa B pPEXHME pPeajibHOro
BPEMEHH MPOEKTUPYIONIUM OpraHU3alUsaM LejiecooOpa3HO KUCNOJIb30BAaTh HOBEIE
pa3paboTrkn npuOOpOB, obecneYnBarOUIUX HU3MepeHHe Pp HE TOJBKO 0O0IIeH
AKTUBHOCTU ra30a’poO30JIbHOM IPUMECH, HO U IMAPLUUAIBHBIX BEJIUYUH IIPH

BRIOpOCE MPUMECH, COCTOSALIEW U3 HECKOJbKHX PaJUOHYKJIHUIOB HJIH, €CJIU HET

Takux npudopos, nposoauts HMOKP ¢ uensro nx paspaborku.

18. Ilpn OTCYTCTBHH COOTBETCTBYIOUIEHW anrmapaTrypbl BEJIUYHHA Pp MOXET
OBITh OLICHEHA ITYyTEM CPAaBHEHUS PACYETHOI'O U U3MEPEHHOI0 3HAYEHUN MOIIHOCTH
1036l BHEHIHEro oOJIy4eHHs, CO34aBaeMoOro IOTOKOM (OTOHHOIO H3ITy4YEHUS
pPaIMOHYKIHIOB PAAUOAKTUBHON IPUMECH B TOYKE, ONMMKaMIlel K ocH BeIOpoOCa,
€CJIM allpMOpH H3BECTEH €€ COCTaB M paJUallHOHHBIE XapaKTEepPUCTUKH
paAUOHYKIHA0B. OOHAKO TOYHOCTH IOAOOHBIX OILIEHOK BEIWYHMHBI Pg Oyxder

CYILIECTBEHHO HUXE, YEM IIpH €€ MPUOOPHOM H3MEPEHHH.

V1. MeTroabl NpOrH03HpoBaHHUS

19. PagnanuoHHble XapaKTEPUCTHKHA PATUOAKTHBHOIO  3arpsA3HCHUS
OKpYXaronied Cpelabl: MOIIHOCTH 03kl OT 00BEMHOI0o HCTOYHHKA (dakela WIH
00Jiaka BbBIOPOCOB), IMOBEPXHOCTHYK) AaKTHUBHOCTH ITOJCTHJIAIOIIEH IMOBEPXHOCTH,
MOII{HOCTH HO3bI OT ITOJICTHIAIOLIEH ITOBEPXHOCTH, HO3y IIPH HHITaJIILUUHA U T.[.
HaXOOiAT KakK (QYHKIMOHANbl IIOJIyYEHHOro peIleHus Mg KOHIEHTpaluH

paguOaKTUBHOH IIPUMECH, PaJHOHYKJIHAHBIA COCTAaB KOTOPOM ONpeaeIIeH,
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20. Ilpu onileHKe TaKUX paJHallMOHHBIX XapaKTEPHUCTHK KaK MOIUIHOCTH /1035l
BHEIIHEr0 OOJMy4YeHHUs OT OOBEMHOr0 HMCTOYHHMKA (paguOaKTUBHOTO oO0iaka) U
[IOJACTWJIAIOIIEH IIOBEPXHOCTHU, 3arpA3HEHHOM B  pe3yJibTate OCaXICHHUSA
paJJMOaKTUBHOW ITPHUMECH, CJICAYET HUCIIOJIB30BaTh HHTErPAJIBHBIE METOABI. JTO
[1I03BOJIMT HE TOJILKO H30€XaTh MOrPEUIHOCTH NPH OLECHKE YKa3aHHLIX BEIIUYUH,
CBSI3aHHOM C HapyLIEHUEM 3aKOHA JIYYEBOI'O paBHOBECH Ha I'PaHULIE pa3jera cpel
BO3JyX-3eMJId, HO W HaWTH psad OCOOECHHOCTEH B IPOCTPAHCTBEHHOM
pacrpelelIeHud HATUX BEIUYUH, OOYCIOBIEHHBIX [IEPEHOCOM IIPUMECH B
aTMOc(epe NpH pa3IU4YHBIX €€ METEOPOJIOTHYECKHX COCTOAHUsAX. [Ipm 3TOM
3HaHUE€ BEJIWYHUHBI Pp II03BOJISET CYLIECTBEHHO CKOPPEKTUPOBAThH pacyETHBIE
OLICHKH [POCTPAHCTBEHHBIX pacnpeleieHud MOIHOCTH HO03bl, AKTHBHOCTH

NOACTUIIAIONIEH TOBEPXHOCTH U APYIrUX pPaJHaLlMOHHEIX XapaKTePUCTHK.

21. JInst oLleHOK paavaiMOHHOM OOCTaHOBKH B paioHe aeictByromiend AC,
MOI'yT OBITH HCIIOJI30BaHbl JIMOO MaTeMaTH4YeCKHe METOMbl, H3JI0KEHHBIE B
[Tpunoxenusx Ne 11-15 k Hactosmemy IlonoxeHuio, (GU3HYECKHE OCHOBBI
KOTOPBIX npeactaBiieHbl B lIpunoxenusx Ne 16-18 x Hacrosimemy IlonoxeHuro,
MO0 TEXHUYECKUE CpeJcTBa, paccMmarpuBaeMele B [Ipwinoxennu Ne 19

K HactosuieMy I lonoxeHuro.

22. MOHUTOPHUHI, OCHOBAaHHBIH Ha HCIIOJIL30BAHUU ABTOMATH3UPOBAHHBIX
TEXHUYECKUX CPEACTB, SABIAETCSA aJIbTEPHATUBOM MATEMaTUYECKHUM METOAaM
[IPOTHO3MPOBAHUA paJgualMoHHON o6ctaHoBku. HHdbopmaTuBHOCTE MN0OA0OHOMN
ABTOMATHU3UPOBAHHOH CHUCTEMBI HAIIPAMYIO 3aBUCHT OT YHUCJIA IIOCTOB KOHTpPOJIA,

000pYAOBaHHBIX JAaTYUKAMH, PErTUCTPUPYIOIIMMH HOHU3UPYIOILIEE H3TTyUEHHE.

VII. Yci1oBus HE00OX0OAHMOI0o H JOCTATOYHOI0O KOJIMYECTBA JATYMKOB
ACKPO, pazmewmiaembix Ha npomiuiomaake 1 B C33 ONAD

23. Pasmemenue  noctoB  kKoHTpoas B (C33  omnpenensercs
JIEMOrpaUYEeCKUMH,  IKOHOMHYECKHUMH,  OJKOJIOTUYECKUMH H  (H3UKO-

TEXHUYECKUMHU KPHUTEPHUSIMH. YKa3aHHbIE KpUTEPHUH IpUBEHNeHBI B [IpunoxeHun

Ne 3 k Hacrosuemy llonoxenuro.
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24. JInsa onpeneneHUs HEOOXOQUMOTO U JOCTATOYHOrO 4YUCIA HaTUYHKOB,
CIIOCOOHBIX 3aperucTpyupoBaTh (haken WM 00JIakO pPaguOaKTUBHBIX BBIOPOCOB,
PAcIIpOCTPAHAIONIMXCA OT MCTOYHHKA IpH JIIOOBIX HAIpaBJIEHHM BeETpa H

COCTOSIHUM YCTOMUYHMBOCTH aTMOC(EPHBI, CIEOYET BOCIIOJB30BATHCSA AJINOPUTMOM,

N3J10)K€HHBIM B [Ipunoxenun Ne 20 k HacTosmemMy 11onoxenuro.

VIII. [Ippuauun pasmemenns JeTeKropos ¢poroHHoro udiaydeHus ACKPO na
npommiiomaake 1 8 C33 OUAD

23. PagnoakTUBHOE  3arpA3HEHUE  OKpYXAIOUIEW  Cpenbl npu
HECCAHKLIHOHHPOBAaHHOM BbIOpOCE paJUOaKTUBHOW MNPHUMECH B BHJIE IEPErpeTOH
ra30BOM CTPYH U3 OTBEPCTUH, KJIAIaHOB, HEIUIOTHOCTEH COCYAO0B, pPBaHEBIX
OTBEPCTUHA MJIM lUelel, BO3HHUKAIOIIUX B Ciy4Yae B3phlBA WA pa3pbiBa
pe3epBYapOB, HAXOAAIUXCS 10 BBICOKHM JABJICHUEM M BBICOKOH TEMIIEpPATYPOH,
WK B CJlydae MOIIHOIO MMNYJBCHOIO BbIOpOCa pajMOaKTHBHOM NMPHUMECH 4epes
orBepcTUs (Hanpumep, IIpd IpoBeaeHun ydyeHMd Ha AC paccMaTpuBarOT
OTBEpPCTHE B IOTOJIOYHOM MepeKpheITHH peakTopa (PBbMK), Bo3HHKaromee npu
Naj€HUd HHOPOLHOrO IpeaMeTra C BO3JyXa), Korjaa IIOJHOCTBIO OTCYTCTBYET
UHPOpMaMd O €€ pPaJUOHYKIMIHOM COCTAaB€ WA CIEKTPAJIBHOM COCTaBe eé
(GOTOHHOro H3Ny4YEeHHs, MOXKET OBITh OLICHEHO IIPM HCIIOJB30BAHUM I1OKa3aHUM
TEXHOJIOTUYECKUX JAaTYUKOB, YCTAaHABIIMBAEMBIX B pe3epByapax U ONpeaeasOnIuX
TEMIIEpAaTypy U  JOaBjieHue cpeabl, W noxaszanu# gatyukoB ACKPO,
OTIPEAEIIAIONIMX MOIIHOCTE J03bl BHEWIHEro OOJydeHUsT OT paJuOaKTUBHOI'O
obiaka, obOpasomasiuieroci B pe3ynbTaTe BbeIOpoca. IIpm 3TOM pgaryuku Ha
npomiiomwagke ¥ B C33 ciieqyeT pacrioyioKUTh, PYKOBOACTBYSICE OIpeeIeHHbIM
NpaBUJIOM, KOTOpoe TpebyeT, YTOOBl pacCTOSTHHE OT BO3MOXKHOIO MCTOYHUKA
pasaliuoHHoM onacHocT (AC) no ar000ro U3 JaTYUKOB OBLIIO CTPOro pa3jIuyHO,
HanpuMep, I10CJIeN0BaTeJIbHOCT, 3HAYEHUHW  YyKa3aHHBIX pacCTOSHUM  (OT

MHWHHUMAJIBHOIO 0 MakCUMAaIILHOI0) Morjia Obl NOOYUHATHECA QopMYyJie CIIHpaIn

Apxumena. [IpyHiun pasMeuieHus 1eTeKTopoB dotonHoro uanyyennss ACKPO na

npomiiomaake u B C33 OMAD 6onee nogpobHo paccMorpen B IIpunoxenuu Ne

21 x Hacrosmemy IlonoxeHuro.
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26. Jlnsa oniepaTUBHOM OLIEHKH PaJMOaKTUBHOI'O 3arpsA3HEHUS OKpYXKarolueH
cpenpl IPH OTCYTCTBUHM MHGOPMALUH O paIHOHYKIMIHOM COCTaBe PaglOaKTHBHOM
IpUMecH, (QOPMHUPYIOLIEX paJUOaKTUBHOE O00JIaKO, C YYE€TOM pacCTaHOBKH
nerekTopoB GoToHHOro u3nydenus cucteMsl ACKPO paBHOMeEpHO 1O a3zumyTty U
Ha pa3IMYHBIX PACCTOSHUSAX OT HUCTOYHHKA, CIEeAyeT OIPENEIUTEL CIEKTpajJIbHBIH
COCTaB (POTOHHOI'O M3JYYECHUs paJUOAKTUBHOH IIPHMECH H €ro CpeaHIolo
YHEPruI0, IS 4E€ro JOCTAaTOYHO BOCIIOJNB30BAaTHCS AJICOPUTMOM, IPHBEAECHHBIM B

[Ipunoxennun Ne 21 x Hacrosimemy [losioxenutro.

2’7. BpruucneHue cpeHel Heprud (POTOHHOrO U3JIYYEHUS paJHOaKTHUBHOM
npuMecH, (GopMUpYIOLIEH paauoakTUBHOE OO0JIAKO, TIIO3BOJIAET HAWTU BCE
HEOOXOAUMbBIC MAapPaMETpPsl A1 NPOBEACHUS MPOrHOCTHYECKHUX OLEHOK [1030BBIX

Harpy30K Ha IepCOHal ¥ HaceJICHUE B YCIIOBUAX paJUallMOHHLIX aBapHH.

IX. YTO4YHeHHE BeJIHYHHBI Py

28. OQHUM U3 OCHOBHBIX I1apaMETPOB MOJENIH IEPEHOCA razoa’po30JIbHON
paJMOaKTUBHON NpPUMECH B arMocepe, KaKk OTMEYAIOCh B II. 16 HacTOALIEro
[lToJioxxeHusi, saBiseTCA BE€JIUWYUHA Py paJUOAaKTHBHOUA NPUMECH, IOCTYMNAIOIIEN B
aTMochepy MpH paauallMoHHbIX aBapusaX Ha OMAJD. YToYHeHHe 3Toro rnapamMerTpa
[TO3BOJISIET CKOPPEKTHUPOBATH BCE OCTAIBHBIE XapaKTEPUCTHUKH PaJOaKTHBHOIO
3arpsi3HEHUS  OKpPYXarlolWler  cpeasl  (BEJIUYHMHY OOBEMHOH  aKTHMBHOCTH
palyviOaKTUBHOMU I[IPHMECH, pacIpOCTPAHAIOUHIEHCS B BO3AYIIHOM OaccelHe, H
MacluTad paJuOaKTUBHOIO 3arpsA3HEHUS OKpyXawuled cpeasl B uenoMm). Ilpwu
OTCYTCTBHM COOTBETCTBYIOWIEH anmnaparypsl BeJIW4YUHa Pg MOoXeT OBIThH OlieHEeHa
[IyTeM CpaBHEHHSA pacyeTHOr0 YU U3MEPEHHOI0 3HA4YE€HUM MOIHOCTH 1035l
BHEIUHEro OOJIy4eHHs, CO3[JaBaeéMOro IIOTOKOM (POTOHHOIO  H3JIyUYEHHS
paguMOHYKINJIOB paJHOaKTHBHOA IIPUMECH B TOYKe, OJIMbkaWmien Kk ocH BeIOpoOcCa,
€CJIM alpUOpH H3BECTEH €€ CcOoCTaB M pPagHallMOHHBIE XapaKTEPUCTHKH
PaJJMOHYKIIMJAOB, B COOTBETCTBMH ¢ M. 18 Hacroswero IlonoxeHus. Anropurm

YTOYHEHUs BEJIMYUHEI Pp, a Taxxe Oosiee TouHasd OLlEHKA BEJIMYUHEI Pp, C YYETOM
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$OHOBBIX 3HAQYEHUM MOIIHOCTU [JO3bl ECTECTBEHHOIO MJM TEeXHOIE€HHOIOo

[TPOUCXO0XeHHs, ITpuBeaeHbl B I Ipunoxennn Ne 22 k Hacrosiemy [lonoxenuro.

X. Bb100p gaTyHKa AJIS1 YTOYHEHHS BeJIMYHMHBI Py

29. Ecnn nerexropel ¢oroHHOro usnydeHuss ACKPO, pacnonoxeHHble B
C33, npu yCIOBUM UX JOCTAaTOYHOIO YHCJIa, B COOTBETCTBUH C 1. VII HacTosiuiero
[TonoxeHus, 3aUKCUPOBATH B NOJSIPHON cucteMe KoopauHat { = ((R;, ¢,), rae R,
— paJInyC, HA KOTOPOM PAacCIIOJIOKEH I - U JETEKTOP, ;. - A3UMYTAJILHBIA yIroJ, Mo
KOTOPBIM OH pacIlONIOKEH OTHOCHUTENBLHO Hadajla oTcyeTra (C ceBepa Ha IOr IIo
4aCOBOH CTpEJKE), TO B Cily4ae HallpaBJICHHSA BEIOpOCa, 3a7aBa€MOro YIrJIOM @,
OJIMH W3 AEeTEKTOpoB Oyner nHamboisiee OIM30K K OCH BbIOpoca B COOTBETCTBHH C
puc.l Ilpunoxenus Ne 23 x nacroswmemy Illonoxenuro. IIpu 3TOM MOLIHOCTH
n03bl, peructpupyemas d>tuM  gatyukoMm ACKPO, Oyner Bellle, UYeMm
peructpyupyemas ApyrumMi. lloatomy u yrounenue Pg criocoOoM, IpUBEJICHHLEIM B

ri1. IX Hacrosimero llooxenus cienyer onpeaesnsaTh o 3ITOMY JATYHKY.

30. Ormnpenenenne paryvka, Onmkadmiero K OCH BEIOpoca, CleayerT

[IPOBOJAUTHL IO AJTOPHUTMY, U3II0KEHHOMY B llpunoxenun Ne 23 k HacToslIEMY

[lonoxeHulo.

31. llpumep anropurMa IIPOrHOCTHYECKHMX pPacueTOB 3arpsa3HEeHUs
OKpYJKaIoIUEeH Cpeabl C OLUEHKOH JO030BEIX HArpy30K Ha IIEpCOHA M HacelieHHe
npuBeeH Ha puc.2 [Ipunoxenus Ne 23 k HacTosmemy IlonoxeHuro.

32. B ciny4ae MCIIONIB30BaHUA APYTHX METOJHMK IO MOBBIIIEHHIO TOYHOCTH
[IPOrHOCTAYECKHUX OLICEHOK paJUallMOHHEIX XapaKTEPUCTHK pPagHOaKTHUBHOI'O
3arpsI3HEHUS OKPY KAIOIIEH Cpeabl ¥ JO30BEIX HArpy30K Ha [epcoHal M HaceJleHHe

CJIC/IYCT NOKa3aTb, YTO IIPOrHOCTHYCCKHEC OLUCHKH YKAa3aHHBIX XapaKTCPpHUCTHK HE

XY K€ NPUBEACHHEBIX B HacToseM [lonoxenun.
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[Ipunoxenne Ne |

K [lono)eHHI0

O IOBBIMIEHHH TOYHOCTH IIPOrHOCTHYECKUX OLIEHOK
pagualiMOHHBIX XapaKTEPUCTHK

pPaaHO0aKTHBHOI'O 3arpsI3HEHHUSA OKPYKaroIlleH Cpeabl
M I030BBIX HArpy30K Ha [EepPCOHAJl U HaceJICHUE,
YTBEPXKACHHOMY IpukazoM DenepansHOi Ci1yXObI
10 3KOJIOTHYECKOMY, TEXHOJIOTHUYECKOMY

X aTOMHOMY HaA30py

OT €« » 20 r. No

[IlepoxoBaTOCTH NOACTH/IAKOLIEH ITIOBEPXHOCTH

T noBepXHOCTH Zo, CM
Ouens riaakas (rpssesoe 601010, JIEN 0,001
[ magkuii cHEer Ha HEBBICOKOH TpaBe 0,005

[Tecox 0,1 —-0,05

POBHLIN MONIHBINA CHEXHBIA MOKPOB, HUBEJIUPYIOUIHUHA BCE OCOOCHHOCTH 0.2 —0.10
[10,1ICTHJIAIOLIEH [TOBEPXHOCTH ’ ’
Ilycrpms ) - 0,03
EcrecTBeHHasA CHEXHasl IIOBEPXHOCTh 0,1 -0,5
C1aOblii pBIXJIBIA CHET, HEPOBHBIA CHEXHbIH ITIOKPOB 0.5-2,0
['a30H ¢ TpaBO#H BEICOTOH 10 1 cM 0,1
PoBHas 0OHa)KEHHAas IJIOLIAAKA HJIM IUIOMIKA C HU3KHM TPaBAHBEIM IOKPOBOM 0,3-1.,0
IlapoBoe none 0,5-2,0
PaBuuHa, peikas Tpasa BEICOTOM 10 10 cM 0,6 -0,7
CkoieHHas TpaBa BBICOTOH:
1,5 cMm 0.2
3,5cmMm 0,5-0,7
4.5cM Uy, =2 M/cex 2,
Uy = 6-8 M/CEK 1,7
PaBHHHA C HEBBICOKOH T'YCTOH TPaBOH BBICOTOH 10 5 CM, CTelb
[1os1ynyCTBIHA C OTAEIBHBIMH KYCTUKAMH KCEPOPUTOB BBICOTON 110 30 cM
[ Tinesnunoe nojue 3-17
KaprogenpHoe noJe - 4 -7
CBeKoJILHOE NOoJIE 6,0 — 6,5
PasHuHa ¢ peako TpaBoi BeICOTOH 10 50 cM B | >
PaBHuHa ¢ rycTo#l TpaBoi BeicoTOH 10 S0 cM
PaBuuHa ¢ BBICOKOH TpaBo#it (60-70 cM):
ur w= 1,5 M/cex 9.0
U= 3,3 M/cex 6,1
U u = 6,2 M/cex 3,7
OTKpEHITBIE AEPEBBS

[ 'oponckas 3acTpoHka 40 — 80
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[Tpunoxenune Ne 2

K llosoxeHunro

O IOBBILICHUHA TOYHOCTH IIPOTHOCTUYECKUX OLIEHOK
paJHallMOHHBIX XapaKTEPUCTHK

paagyOaKTHBHOIO 3arpsA3HEHUS OKPYXKalolleH Cpeabl
M JO30BBIX HArpy30K HA NEpPCOHAll U HAaCeJICHHE,
YTBEPXIACHHOMY npuka3zoM denepaibHo# Ci1yXObI
10 3KOJIOTHYCCKOMY, TEXHOJIOTHYECKOMY

U aTOMHOMY HaJ130py

OT «__ » 20 1. No

CrpykrypHas cxema coctaa ACKPO

4 / ;
r S 7.
K .J“ ‘l’{ "f{‘,r I’ J'IF P

3 | Ifj -" . J'J I

UCXOAHLIE
TAHHDbBIE

Pac4yernan
MOIeJIE

BbIXOOHbIE XapaKTEePHCTHKH PACYETHOH MOJ eI

I[TopepxHOCTHAR VIOLIHOCTS Z03bI Tl 038 r1pu Monmocts goss:
AKTUBHOCTS p/a BHenmHero obunyterx T ATV BHELUHETrO
a’po3onen OT IOACTENIAIONIEH p/a adposone obnyqerma o p/a
[I0ACTAITAIOLI[ €M TI0B 6PXHOCTH oburaxa
103 8PXHOCTH

KpHTepHH OIl¢eHKH

ObssaTenvHasn
YBaKyallHA

IIpopunaxruyeckue OBaKyal HA
MEp &l 110 XeJaHHIO

[lpoBenenne xaMnauuu

- SBaKyallHH C
OIITHMH3AINEH

DHHAHCOBHIX 32aTpar

Puc.l CrpyktypHas cxema ACKPO: 1 —pgaTtunkyn remnepaTtyphbl okpyXawumel cpeabl; 2 — JaTYHKH
HanpaBl€HUA U CKOPOCTH BETpa, 3 — AAaTYUKH OCAAKOB; 4 — NaTYHKH BJIAXXHOCTH OKpYXKalowehn
Cpelbl; 5 —~OaTYHKH (POTOHHOrO H3JIyYEHHA NMOCTOB KOHTPOJA; 6 - TEXHOJOIrHYECKHEe JaTYHKHU
napamerTpoB BbIOpoCca paiHoakKTUBHON NpuUMecH B aTMochepy
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[Tprmoxenue No 3

K [ looxeHu:o

O MOBBLIIIEHUH TOYHOCTH NPOrHOCTHYECKHX OLICHOK
paJdallMOHHBIX XapaKTepPHCTHK

PaZMOAaKTUBHOIO 3arPA3HEHHUS OKPYXKaKOIIEH Cpeabl
U I030BBIX HArPy30K HA NE€PCOHAIT XU HACCJICHHE,
YTBEPXKJACHHOMY IpuKa3zoMm DeepaibHON Cl1yKODI
[10 9KOJIOTHUYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY HaA30py

OT € » 20 1. No

KpuTepun, oTBeuawuiue ycJI0BHAM pasMeluleHHsI I0CTOB PaJHAIHOHHOIO
KOHTpoJIA Ha npomiiomaake 1 B C33 ONAD

1. IKosOorH4ecKHe KPUTEPHH

[ToctpoeHre CHCTEM KOHTpodd paauaumMoHHON Oe3omacHocth AC ©  Jgpyrux
pa/IMallMOHHO-0IIACHBIX TIPEANPUATHA AaTOMHOH I[IPOMBIIIEHHOCTH, KakK IIpaBHJIO,
OaszupyeTcs Ha KaKOU-JIM00 KOHUENUMU. B 11000 KOHUENMIUKA IMOCTPOEHUs TaKOro poja
CUCTCM JICKUT TIPUHUMII U3MEPEHUS [1apaMETPOB pPaJHMOAKTHBHOIO 3arpA3HEHMS,
OCHOBAHHBIA HaA BBIOOPE JATYUKOB, H3IMEPAIOIIMX TE€ HIH HHBIE XapaKTEPUCTHKH
[MPUMECH — HEINIOCPEACTBEHHO €€ KOHLEHTPALUIO (aCIIMPAllMOHHBIMHU JaTuuKaMH [ 1]) uiau
MOIIIHOCTh J03B1 (POTOHHOIO H3JIy4YeHHsS [2], KOJIMYECTBO JAaTYMKOB H CNOCOO HX
pasMelieHuss BOKpYyr o0Obekra. IIpodo/DKUTENBHOCTE IHEpHOAA OCPENHEHHUA YPOBHEMH
3arpA3HEHNA OINPEACIIET U CIoco0 pa3zMeElleHUs JaTYUKOB BOKpYr AC — B HalpaBA€HHUHU
Haubosee BEpOATHRIX pacnpocTpaHeHUi BrIOpoCOB. [locnennme HAXoauM, MCXO/s U3
pO3bl BETPOB, COCTABJISIEMON 1O METCOHAOMI0/ICHUAM B TeueHue roja [3, 4]. [logoburnie
CACTEMBI XOpOoHIO Ce0f 3apEKOMEHZI0BANIYM MMEHHO IS aHaJIn3a YPOBHEH 3arpA3HEHMs
npu wmratHor pabore AC, HO, Kak orMedaerca B paborax [l, 2, 5], umeror
CYLIECTBEHHBIA HEJOCTATOK, IIOCKOJIBKY BCA MH(OpMAILUA O paJHallMOHHON OOCTaHOBKE
OTHOCHTCA K INPOLIECALIEMY BPEMEHH, YTO COBEPLICHHO HEAONYCTUMO IIPU aBapUHHBIX
curyauusax. Cieayer TakKe OTMETUTh, YTO CE30HHEIE PO3LI BETPOB MOI'YT OTJIHYATECS OT
FONOBBIX, @ MOTOMY HanWboJiee BEPOSTHOE HAMpPaBJICHHUE PACIIpPOCTPAHEHHUA BHIOPOCOB C
AC MOXET MEHATHCS B IPOCTPAHCTBE U BPEMEHU. Y CTPAHECHHE IOCJIEOHEr0 HENOCTAaTKa,
a TAKXE CTPEMJICHHME BOCCTAHOBJIEHHMA HEOOXOAWMMOH TOYHOCTH MOJIA KOHHECHTpAalLUM
pa/lMOaKTHBHEIX BEUIECTB B aTMOC(epe M HAa MECTHOCTH IO IOKAa3aHHUAM JaTYHUKOB,
pacItONIOXKEHHBIX Ha MECTHOCTH, TpeOyeT OOJBIIOro KoJHYecTBa MNATYMKOB, YMCIIO
KOTOPBIX pacTeT ¢ YMEHBUICHUEM [IOTPEIIHOCTH  BOCCTAHABJIMBACMOIro  I10JIA
KOHUeHTpauui [6]. Hanpumep, ecim cuurate pacnpeneieHUE KOHLCHTpalMU
paJUOHYKIHJA BOJUM3M TNOBEPXHOCTH 3€MJHM B BHAE TrayCcCOBOH (YHKIUM

q(x, ¥, 1) = § expl— (xz +y2)/ 20“, A€ Gmax — 3HAUCHUE KOHILIEHTpALUM B LIEHTpe olsaka
(x=0,y=0), o,— aucrnepcus pacrpenecjcHus, TO 1A BOCIIPOU3BEAECHHUA PYHKIUU g(x,

y, t) ¢ 1O0nyCTHUMOHN norpemrHocThI0 0 = 50% Heobxoaumo umeTh 70 TOYEK U3MEPEHHA, A

npu 0 = 30% — yxe 200 Touyek [7]. Ecnn yyecTh, 4TO I KaxKJO0ro H3MEPHUTEIBHOIO
npubopa HEOOXOAWMBI JIMHHUM CBA3H, OOCIY)XHUBAHHE, T.€. CIECUHAIBLHBIA IEpCOHA,
TpeOyromuii, B CBOKO OYepeab, COLMAIBHBIX 3aTpaT U T.A., HETPYJAHO yOeIUTHCHA, YTO
CUCTEMBI KOHTPOJIS, NOCTPOEHHEBIE 10 TAKOMY NPUHUMITY, JOCTATOYHO JOPOTOCTOALIH U

Man03(PGhEeKTUBHEI B Cllydyae aBapUMHBEIX CUTYalll#, T.K. HE MOryT paboTaTh B peXHME
peaJbHOro BpEMEHHM.
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2. JKOHOMHYECKHE KPHTEpPHH

C Uueapl0 ONTHMAJBHOIO HMCIIOJIB30BAHUA JIKCIICPUMEHTAIBHBIX [JIaHHBIX B
lroc)ie;(Hue rojasl Obla BBIJABUHYTA HUAEA COYETAHUS H3IMEPHUTEIBHOIO U MOJEJIBHOIO
MOHHWTOPHHI'A B EIWHYIO CUCTEMY TakuM o00pa3oM, 4YTOOBI [JOCTOMHCTBA OIHOIO
KOMIICHCHPOBAJIX HeaocTaTky apyroro [8]. Takoro tumna cucrema JOKHaA o0ecreuynBaTh
HEMNPEPHIBHBIA MpoOLECC ajanTalMy MOJENN  pacnpOCTPaHEHHUs paaHaALlMOHHOIO
3aIPSA3HEHNS] Cpe€Jibl K KOHKPETHBIM HW3MCHSIOUNIAMCA YCJIOBHAM 110 pe3yibTaTaM
hakTUUEeCKNX M3MEPEHUH HAa MECTHOCTH, YTO, B CBOKO OuYepedb, TPeOYET IOBHIIIEHHON
TOYHOCTH M3MepeHHU#. [I0BBIIEHUE TOYHOCTA U3MEPEHUNA BO3MOXHO 3a CUET CHUIKECHMUS
BJIMSIHUA BHEIIHEI0 M HaKalIMBAaIOWIEroCs B TOYKAX KOHTPOJAS (OHA, HCKIIOUYECHUS
CHUCTEMATHYEeCKUX OHIMOOK, ydeTra M aBTOMATHYECKOM KOMIICHCALlHH HEJIMHEWHOCTH
nerexkropoB [9]. BaxxueiMu ¢akropamu pa3pabOTKU CUCTEM ABJISIIOTCS SKOHOMHUYECKUE
COCTABJAIOIIME HX CO3JaHUA H IKCIulyarauuu. CTOMMOCTh CHCTEMBI BO MHOI'OM
OIpeAe/seTcd ILICHOM KOMIUICKTYIOIUMX M3NENUA, JIMHUMA CBS3M, MOHTaXa H
NMyCKOHajlamo4yHeIX padoT. [loBeimenne TpeOoOBaHUN HANEKHOCTH, TOYHOCTH U3MEPEHUIA
(ocobeHHO B peaIbHOM Maciurabe BpeMEHHU), U OBICTPOACHCTBHUA, paCIIMPEHHUE QYHKUHH
BMECTE C SKOHOMHUYECKUMH COCTABJIAIOIIUMH ONPENCIIAOT TPCOOBAHUA U KPUTEPUHU TIPH
[IOCTPOCHHUH COBPEMEHHEIX CHCTEM. PElIEHHEe 3TUX 3a1a4 CBA3AHO C ONPENCICHHBIMU
3aTpaTaMH, MMO3TOMY BE€AETCS MOUCK ONTHMAJIBHOI'0 BapHaHTa MX pemeHus. OaHUM U3
HanOoJsiee BaXXHBIX I1APpaMETPOB  CHUCTEMBl  KOHTPOJIA  SBJAETCA  KOJHUYECTBO
TCJIEMETPUYECKNX CUCTEM, TaK KaK JAaTYMKH, YCTAHABJIMBAEMBIE HA 3TUX CHCTEMAX, JAl0OT

HEIMOCPEACTBEHHO HHPOPMAIUIO O pagU0aKTUBHOM 3arpA3HECHUH OKpYXaloUleh cpeabl U,
KPpOME TOr'0, 3a CYET CBOEro KOJHYECTBA, JIMHHN CBA3M U HEOOXOJUMOI0 TEXHHYECKOIO

O6CHy}KHBaHHH OKa3bIBAlOT CYUICCTBCHHOC BJIMAHNC Ha CTOUMOCTL CUCTCMbBI B LICJIOM.

3. ®DU3n4YecKO-TEXHHYECKHEe KPHTEPHH

OrneHKa paJHOaKTHBHOIO 3arpsA3HECHHS OKpPYXalOWIEH Cpelbl CBOAMTCA K OLIEHKE
3arpsA3HEHUs BO3AYINHOro OacceifHa M IOACTUJIAIOIIEH IOBEPXHOCTH B HAIpaBJICHUH
BEIOpOCa, KOTOpEIE, B CBOIO 0YEPEdb, ONPEACIAIOTCS BETHYUHON OOBEMHON aKTUBHOCTH

paJiXOaKTUBHON IMPHUMECH B BO3AYyXE, NOBEPXHOCTHOM AKTUBHOCTBHIO IIOJACTHJIAIOILCH
[TOBEPXHOCTH IIPH BBINAACHHU HA HEEC PAHOAKTHBHOHM NPUMECH, & TAKXKE MOIUIHOCTHIO

10361 BHEIIHEro OO0Jy4Ye€HMsA M AO03BI IIpY HMHTajIsIUA B 3arpsA3HEHHOM paioHe. Ecin
PaIMOHYKIUAHEIA COCTAB pagXOaKTUBHOM NMPHUMECH U3BECTEH XOTS OBl MPUOIU3UTEIBHO
(HanpuMep, OH MOXKET 3aJ1aBaThCAd B paMKax TEXHOJIOrMYECcKoro peranamenTa Ha AC unm
COIJIACHO KPUTEPHIO YPOBHEHN aBapuH |7]), TO UCIIONB30BaHUE JATYMKOB MONIHOCTH JO3HI
BHeUIHero obnydenus cetd nocroB ACKPO, pasmemaemeix Ha npommiomanke AC, B
C33 u 3H, no3BondeTr YTOYHUTHh BEJIWYHMHY MOIIHOCTA BBIOpOoca M TakuM o00pa3oM
OLICHUTH MacIuTaObl paJWOaKTUBHOIO 3arpsA3HEHUs cpeapl. OOHAKO B 3TOM Clydae K
pasmerienuio  gatyukoB ACKPO nHa npomMmiomiaaxke u B C33 npenssaBasioOT
OlIpeLIC/ICHHBIE TPeOOBaHMA, 3aKIIOYAIOUIUECH B TOM, YTOOBl NATYMKH pacCIoJiarajiyuchb
pPaBHOMEPHO IO a3UMYTY, HO Ha pa3/IMYHEIX PaCCTOSHUAX OT HCTOYHHKA BBIOPOCOB. DTH

TpeOOBaHUA M ONpPEACNAIOT (PUIMUECKHE KPHUTEPUH, a TaKXKe IPHHIMII pa3MellcHHS
natrdukoB ACKPO B ykazanHo# obnactu AC.

4. JlemorpadnyecKkHi NpHHIHN pa3MewleHHA NocToB KoOHTpoJa ACKPO

[Ipy nemMorpauyeCKOM IMPHHIMIIE pasMEUICHUA, (AaKTHUYECKH OIpEACIEHHOM
[Tocranosnennem IlIpaBurenscrtBa Ne763 [10], moctet ACKPO ycraHaBIuBaroTcsi B



18

KpynHelX Hacea€HHelX nyHkrax B 3H AC. Ilpuyem Bompoc 3KOHOMHYECKOH
[1€J1€CO00pa3HOCTH Croco0a uxX pa3sMElICHUS TECHO CBA3aH C TEXHUYECKOH HaAC)KHOCTHIO
CUCTEMEI B LIeJIOM. AHain3 paiioHOB pasMemeHuss AC (Tak Ha3bIBaEMbIX CUTYAIMOHHEBIX
I1JIalIOB) ITOKa3bIBA€T, 4YTO TaKasg CETh IIOCTOB HE MOXET O00eCneYuTh HaAEXHYIO
PCTUCTPALMI0 aBAPUHHOrO BBIOpPOCA, MOCKOJBKY IPA HEKOTOPBIX HAIIpaBJICHHAX BETpa
C1o0 (haken MHHYET MOCTHl KOHTpPOJA. IIOBEIIIEHHE HANEKHOCTH 32 CYET YCTAHOBKM
JIONIOJTHUTEJIBHEBIX IIOCTOB IIpUBEAET K pe3komy yrnopoxanuro ACKPO. K Ttomy Xxe,
[MOCTPOEHHAss MO JAEeMOrpa@HYecKoMy IIPHHIMITY, CHCT€Ma CIIOCOOHA TOJEBKO
GUKCUpPOBATh CHUTYaLUIO, TOrJa KaK Ha Hee Bo3Jjlaralorcd €me Hd  3aJaydu
IIPOFHO3UPOBAHUA  PACIPOCTPAHCHUA  PAJUOAKTUBHOIO  3arpsa3HCHHUS, a TaKXe
dbopmupoBaHue O0O0OIIEHHON HMHPOpMALIMH, HEOOXONUMON JIA IIPUHATUA PELICHUH O
3allMTEe HacejeHMa B ciayyae asapud Ha AC. EOWHCTBEHHBIM IIOJIOXKHUTEIBHBIM
MOMEHTOM TIIpu 1nonodHoMm pasmemeHun noctoB ACKPO sABnsercs conuannHas
3HAYMMOCTDh CUCTEMBI OMOBELICHHUS — Ta0I0 B HACEJICHHBIX ITyHKTaX. OQHaKO, UCIIONB3Y S
TPa/MLAOHHBIE CpPEACTBA CBA3W, HAIPUMEP MECTHYIO pPaAUOTPAHCIALUOHHYIO CETh,
TAKOro xe 3@@eKra MOXKHO JOOMTHCS 3HAYMTEIBHO [CIIEBJIEC. DTO O03HAYaerT, 4To
aemorpaguyeckui npuHuun pasmemeHus nocroB ACKPO B pernone AC He Bcerpa
[IPUIOJIEH U IIOITOMY HE MOXET OBITh pEKOMEHA0BAH JI [IOBCEMECTHOIO IIPUMEHEHU.

S. llporuBopeuyHss MeXKAY IKOJOrHYeCKHMH H 3KOHOMHYECKHMH NPHHIHINAMH
pasMelnenua nocroB KoHTpoaa ACKPO

JKOJIOTHYECKUE M DKOHOMHUYECKME IIPUHLUIILI, CJIEAys KOTOPBIM HEOOXOAUMO
pasMeLlaTh JaTYMKA BOKpYr AC, BCTynarOT B SBHOE NNpOoTHBOpeuue. Perenue npoOieMel
JIOCTUraeTcsi 3a CYET HCIOJB30BAaHUA IIPUHLMIIA, TaK HA3BIBAEMOro THUOpPHUIHOrO
MOHHUTOpUHra [8,11-13], B KOTOpOM [AaHHBIE MAaTreMaTUYECKOTrO MPOrHO3UPOBAHHA
KOpPpEKTUPYIOTCH € ydyeroM Imnokaszanuil nocrtoB ACKPO. B Poccnn yganoce HalWTH
ONTUMAJIBHOE pEUIEHUE 3aJa4d C YYETOM DJKOJOrHYECKHX, JKOHOMHYECKHMX H
aeMorpapudecKkux TpeOoBaHui, NpeapABIseMBIX K onobueIiM cuctemaMm {14}, Ha sty
pa3paboOTKy OBUI MOJy4YE€H NATEHT, 3aKpeIUIfIOMUNA IpuopureT Poccum B 3TOM 00acTH
[15]. OnTuMunsauus pelieHus CBOAUTCA K ONPEIAEICHUIO KOJUYECTBA MNOCTOB KOHTPOJIA

(1aTYMKOB MOIIHOCTHU OO3bI Y-U3JIY4YEHHA), PACIOJOXKEHHBIX IO IIPaBHJIY, COIIaCHO
KOTOpOMY 00J1aKO pagrOaKTUBHON NIPUMECH, BO3HUKAIOIIEE B pe3yiipTate aBapuu Ha AC,
00A3aTeIbHO OyZEeT 3aperucTpupoBaHO XOTAd OBl OJHHM M3 HHX. OTa pa3paboTka
[MoJy4yuia TMNOANCPXKKY B paMKax MEXIYHapOOHOro COTPYAHHYECTBA IIPU CO3JAAHUU
3CKHU3HOro nmnpoekra, B 4acTHoOCTH, U mia ACKPO Hososopouexckoih AC, 9ro

[MO3BOJIMJIO B JAJIBHEHIIIEM NIPUMEHUTDH €€ Ha KalIMHMHCKOM, bajtakoBCKOM U POCTOBCKOH
AC.
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[Tpunoxxeumne Ne 4

K IlonoxeHuro

O NOBBIIEHHUH TOYHOCTH IIPOTHOCTUYECKHUX OLEHOK
pagHallMOHHLIX XapaKTEepUCTHK

pPalHOAKTHBHOI'O 3arpA3HEHHS OKPYXKalOIEH CPeIbl
1 JO30BBLIX HAIPY30K Ha [IEPCOHAJI ¥ HAaceJICHHUE,
YTBEPXXACHHOMY npuka3zoMm denepanbHOR CITyXObL
110 SKOJIOTHYECKOMY, TEXHOJIOITHYECKOMY

1 aTOMHOMY HaI30pYy

OT € » 20 1. Ne

e —

MeToauka 00pabOTKH rpaJHeHTHBIX HA0/II0AeHHH

CymecTBYIOIIME METOJAMKM  OMNPEAEICHUS METEOPOJOrUYECKMX I[1apaMETPOB
JJOBOJIBHO CJIOKHBI, ITOCKOJBKY TPEOYIOT BECbMA TOYHRIX U3MEPEHUMN NPOGUIIA CKOPOCTH
BCTpPA, 4YTO BO3MOXXHO TOJBKO Ha XOpowo oOOpydOBaHHBIX METCOCTAHLUAX.
PaccmarpuBaeMas METOAUKa OCHOBaHa Ha HEJIWHEHHOM MOJECIIU NPU3EMHOrO CjlosAd H
SIBJISIETCS MEHEE TpeOOBaTEJIBHON K TOYHOCTH I'PAJUEHTHEIX HA0M0AeHUNA. BeIyncieHus
[1apaMEeTPOB ITPOBOAT CIEeAYHOIIUM 00pa3zoM [1]. MU3mepAaroT Ha IBYX YpOBHAX CKOPOCTH
BE€Tpa U TEMIIEPATYPy, UCIIOJIB3Y, KaK IPaBUJIO, 3HAUYCHUA ;= 2 M U z,= 0,5 M. Haxopdar
pa3sHocte Du = u(z;) - u(zy), D 6 = 0 (z;) - 0(z3).

HMcnoae3ys dopmyny ([2]) ¥ BelpaXXeHUA IJid CKOPOCTH BETpa U TEMIIEPATYPHI
yepe3 Oe3pa3zMEpPHBIE BEIWYMUHBI (U = vV, [, 0= -9*9,,/& 0y = Po/CpV.. ), MoJiyyaeM

Py/c,=-xv,D8/DB,, Du=v,Du,/x.

(Du/Du, ) =(g/T,)L(D8/DB,), (1)
rne u, 6, - TabyJupoBaHHBIE 3HAYEHUS YHUBEPCAIBHBIX (QYHKLUH, BBIYUCICHHBIX IJIA
pa3in4dHeIX z, (z, = z/L), a Du,, DB, — uUX pa3HoCcTh, kK — nocrosHHas KapmaHa.
[lockonbky Du, DO — uamMepaeMele BEIUYUHEL, a Du,, DO, 3aBUCAT OT L, TO BBIpa)KCHHUE
(1) ecTb HessBHas QyHKUuUA L. /A HaXOXAECHUSA L 3a1ar0TC HEKOTOPBIM 3HAYCHUEM L 0y
1 BappUpYIOT €ro, Hanpumep, L; = DLi, i = 1,2,3,...N, DL = L,,,/N 1o Ttex nop, noka
pPa3HOCTh UJIM OTHOCHUTEJIBHAA NOTPEIIHOCTE

" Du % g D6 l

Y g, 08| . _|(owbu,) - (g1 X0o/D0,)
\Dun} Tn Den | (Du/Dun)2

. 100% (2)

He Oyner MuHUMaibHOM (B npeaene € = 0). Hantnennoe 3HadyeHune L*, npu KOTOPOM &
MUHUMAJIbHA, U ONPEAECIUT UCKOMOE 3HaucHue L: L = DL;*, Onpenenus L U nepecynTan

Z, Ip¥ (GUKCUPOBAHHEIX Z; U Z, , T.€., TAKUM 00pasom, nepecuuras DO, , Du,, HaiigeM V,

, Du 3)

Ve = K
Du

n

vi =x(gL/T, XDO/D8). (4)

[Ipu crpemnennue —> 0, v, —->v,. IlogobHEIi MeTOom pacuera Haubosee

liesiecoobpa3eH pH pacyere MereonapameTpos Ha IBM. Ilockoneky mapamerp L MoXeT
ObITh Kak L > 0, Tak 1 L < O (mpu L = 0 pexxuMm ABHXKEHHUS TepAeT TypOyJIEHTHBINA
xapaxtep ([1], cTp.74)), TO BCEBO3MOXHEIE BapualMl L; JMOJDKHBI IPOBOJMTHCA IIO

NJIN
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dopmyne:L;, = DL(N + L -i),i =1,2,3,..,NNN+ I N+ 2,..,2N + [. Ilociiennee no3Boyut
YUYCCTh Pa3JIMUHYK CTpaTU(UKAUMIO CJIOA arMOC(QeEpbl, 3aJaBacMyI0 TEMIIEPATYPHBIM
pexxuMmoM. s pacuera u,(z,), k,(z,) Npu HauJaeHHOM L 1e€1ecO000pasHO IOJb30BaThLCA
He ‘TabiMiaMy, a aHAJIUTHYECKUM 3HAYCHUEM y KakKk dyHKuume# z, [2]. Beibop u,, 9, no
3a/laHHOMY Z,, OCYLUECTBJIETCA CIEAYIOIIUM O00pa3oM MpHU HU3BECTHOM z, HAXOIAT ), NO
KOTOpPOMY M3 TaOJMIBl HaXOAAT 3HAYECHUSA COOTBETCTBYIOIIMUE U, WIN 0,. AHAJIOrUYHO
HaxXo)IAT 3HAYeHHUA U APYyroro 3Ha4Y€HUA z, (APyroro ypoOBHs), BBEIYUC/IAS 3aTEM

pasHoCTH Au,, A8,. [locne onpenenenus napamerpoB L, V. 3HaYCHUA u(z), k(z) HaAXOAAT

1o dopmynam (9),(10) Ilpunoxenus Ne 5 K Hacrosmemy ITonoxenuro. IlocToaHHYIO ¢
B [2] HaxomsaT npu Zz = Zg U uU(Z),=5, = 0.

2000 200.0
1 2
2 ! &
ql[l(].l] 2
3 1000
0.0
00 40 8.0 122 00
U, we
0.0 200 40.0 60.0
K7, m/c
Puc.l. 3aBUCUMOCThL CKOPOCTH [MPU3EMHOr0 BETpa Puc.2. 3aBHCHUMOCTE KO3 dHUUEHTA TYpOYNeHTHOH
{(z) OT BBICOTHI OT MNOACTHJIAKOLIEH TNOBEPXHOCTH mobdysun K(z) oT BLICOTHBI OT TOACTHIAIOULICH
(Mopens npu3lemuHoro cnos armocdepnt):. 1 - MOBEPXHOCTH npH pPa3jIMYHLIX COCTOSAHHAX
HeycToHnyuBoe cocrosiHue (L=-18, v,= 0,32 m/c), 2 - YCTOHMYMBOCTH  aTtMocdepbi: | —HeycToON4YHMBOE
ycroiuyusoe cocrosHue (L=30, v, = 0,26 mM/c) coctosHue (L=-18), 2 — ycTofuuBoe cocrosinve (L =
30}

Paccuurannbie 3HaueHud u(z), k(z) ana aByx ciydaeB — L > 0, L < 0 npuBoasaTcs B
BUJIE rpa@UKOB HaA puc. 1,2.
Cnenyer OTMETUTH, UTO I IIPUMEHEHUA METOIWKH IpadHUEHTHBIX HaOMI0aeHHUH
HaJl CKOPOCTBIO BE€TPa U TEMIIEPATYPON MOXKHO MCIIOJB30BaTh HE TOJIBKO CTAaHIApTHEIE,
HO 4 J00bIE Apyrue YpOBHH, HAa KOTOPBIX Pa3MEINAKOTCA AATYMKUA IS H3MEPECHUS
merconapamerpoB |3, 4]. bosee Toro, B ycnoBusX, Korjga ypOBEHB IHIEPOXOBAaTOCTH
I10)iICTWIAalONIel  TTOBEPXHOCTH  HENb3 CYHUTATh OAHOPOJAHBIM HAa  JOCTATOYHO
nporsbkeHHon obmactm X ~ 1,5 — 2,0 kM, mid HaOMOAEHUS METEONapaMETPOB
nenecoodpasHo BEIOMPATH YPOBHU pasMELCHUA JaTYUKOB He HMKe 20 M [5].

Criucok autepatypsl K [Ipunoxennro Ne 4

1. Jlaiixtvar [.JI. ®u3uxa norpannysoro ciaod arMocoepsl. JI.. I'mapomer. u3zg-so, 1970,
340 c.
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1970, 296 c.
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[0ICTHJIAIONIEH ITOBEPXHOCTH Ha GopMupoBaHUE clena NpU €€ paguoaKTHBHOM 3arpsi3HEHHH.
Mereoponiorus u ruaposiorus, Ne5, 2008, ¢.69-380.
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[Ipunoxenne Ne 5

K 11oJ10KEHUIO

O MOBBIIIIEHUHA TOYHOCTH MPOTHOCTHUYECKUX OLIEHOK
paJyallMOHHBIX XapakKTEPUCTHUK

PaJHOaKTUBHOI'O 3arpsA3HEHUS OKPYKArOEN CpeabI
1 JO30BBIX HArPYy30K Ha NEPCOHAJI ¥ HACEJICHUE,
YTBEPXKAEHHOMY IIpUKa3oM PenepaibHON CnyXKObI
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY Haa30py

OT «  » 20 1. Ne

Mojaesib NOrpaHHYHOrO ¢JI0A aTMochepnl

TypOyJ/in30BaHHEBIA IO BIUAHUEM IOACTHIAIOIIEA MOBEPXHOCTH CJION HA3bIBAECTCH
[IJTAHETAPHBIM IMOTPAHHUYHBIM CJIOEM aTMOC(eEphl. Ero TojamuHa 3aBHCUT OT CKOPOCTH

BHELIHEr0 IIOTOKA (IOTOKa Ha OOJBIIOE PACCTOSIHUE OT 3€MHOH IIOBEPXHOCTH — B

cBOOOJHON aTMoOchepe), OT BEPTUKAIBHOA cTpaTUdHKAlMKA, OT pa3MepoB U (POPMEI
HEpPOBHOCTEN  MOACTUNAIOLIEH MNOBEPXHOCTH. IllorpaHnyHeli caoil  aTMoOCQEpH
XapaKTCPU3YCTCA HE TOJIBKO HENPEPEBIBHBIM POCTOM CKOPOCTH OT HYJS OO0 BEJIUYHHE,
COOTBETCTBYIOILEM IOTOKY B CBOOOJHOM arMocepe, HO H BIIOJHE 3aKOHOMEPHEIM
N3MEHECHUEM HallpaBJECHUA BeTpa NpU BCeX BpameHuax. Ilocnennee o00ycCnoBIEHO

BausHueM cuinbl Kopuomuca (fx) . MexaHu3sM npaBoro BpamieHUsA BETpa CTAHOBMUTCH
[TOHSTHBIM, €CJIM PYKOBOJACTBOBATECSA CJIEAYIOIMUMH COOOpaKEHHUIAMH.

BOnu3y 3¢MHOM IOBEPXHOCTH TIPAJUEHT JaBJICHUSA YPaBHOBECUIMBACTCA CWIIOH
TpeHUA (frp). C YBEJIMYEHMEM BBICOTHI U YMEHBIICHUEM 3aTOPMAaXXHUBAIOIIEIO BJIUAHUA
3€MHOM MMOBEPXHOCTHU YMEHBIUAETCHA CHJIA TPEHUSA, PACTET CKOPOCTh, a MPONOPLIAOHATIBHO
BO3PACTAaHUIO CKOPOCTHU YBEJIMUUBAECTCA [y, MIPOINOPIIMOHAILHO KOTOPOH U YBEJIUYHNBACTCA
U3MEHEHUE HalpaBJIeHUA BeTpa. JMHAMHYECKOE BIIMAHUE 3€MHOM IIOBEPXHOCTH, Kak
YKa3bIBAXOT OIILITHBIE JAHHEBIC, IPOABIAETCA A0 BBRICOTHI 1,5 - 2 KM, 4TO CIIpaBEI/IUBO U
JUIS MOHOTOHHOI'O IIPaBOro BpallleHMA BeTpa (YyroJ moBOpOTa Ha 3TOM BBICOTE MOXET
pocrurate 24°). JlanpHedimune U3MEHEHUA HAIPaBJICHHUA YK€ HEBEJIMKH M TEPSIOT
MOHOTOHHBIM Xapaktep. PaccMarpuBas 3agadyy (QOpPMHPOBAHHMA METEONapaMeTpPOB B
[IOTPAHUYHOM CJI0€ arMOCGEphl, OrPaHUYUMCH CIIyyaeM CTallMOHAPDHOCTH H
OJTHOPOJHOCTH BAOJB OcH [1]|. CucTemMa ypaBHEHUH, ONUCHIBAIOIIUX ITIOFPaHHYHBIA CIIOH,
COCTOMT W3 YpaBHEHWUH, ONUCHIBAIOIUMX BEPTHUKAIBHBIE MNpODHIN TypOyJIEHTHBIX

HAlIpSOKEHUH (YpaBHEHHH TUHAMMKH) P U=V, U, /KX u V=WV, /K

g2
Ny +Gn ~0
dz: k,
dzt::rM +_1]_n_=0 =' (1)
afz,,,2 k,

u=Vv.u,/x,v=v,v,/K, K —nocrosunas Kapmana;

U — IPOJOJILHAA CKOPOCTh BETpA;

V — [101I€peYHasi CKOPOCTh BETPA, COOTBETCTBEHHO;

N = kdwdz — npoaonpHoe TypOyJIEHTHOE HAIpAKEHHE,

o = kdv/dz — nonepeuyHoe TypOyIEHTHOE HaNpsHKEHKE.
YpaBHEHHE 11 KOdPPUIHeHTa TYpOYIECHTHOCTH:
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k,=1,.b, (2)

YpaBHeHue OanaHca 3HEPIUM TYPOYJICHTHOM ITyJILCALIUH:

) \  R2
L
1 22 “ﬂpn(zn!"l "Qn_"‘a - Ky 2 =0 (3)
k, L L) k, dz, =~ dz, ’

- x%a, /AC _ y y
rae o =K %/ C,a, =const, C - uUCIEHHBIA KOI()ODHUIMEHT, oOnpeAeIsieMblit
IMIITUPUUECKH.

YpaBHeHUs 118 MaciuTada TyYpOYJIEHTHBIX MYJILCALIUNA:

N, +0, L X

l ki __E_Pn(zn!Ln/L)/ n

e o 4)
d |( 2 2/ 2y Ly (

+ k,-—P\z,,L,/L)k,
i _(nn o2 )/ k; = P20, Lo /L)
Y paBHEHHE AJIS MIOTOKA TEILIA:
aTkn (den/dzn)= Pn(zn’Ll/L)= exp(— UaZy, /Hrz )! (5)

rje L — macmradb Monuna-O0yxoBa, V.,— IMHaMHYECKas CKOPOCTb, ONpPEACIIEMEBIE I10

JJAHHBIM HaOMIOJIEHUA B MPHU3EMHOM cjioe, H, — 6e3pasMepHas BBICOTAa IOIPaHUYHOTO
CJ10s1, NOJy4aemasi U3 ypaBHECHHA:

nw(H,, Ly/L)+o5(H,,Li/L)=¢,, (6)

rAe €, - Majiad BeJu4uHa (g, = 0,05).

YpaBHeHUd (1) + (6) JOMOJMHAKOTCA I'PAHUYHBEIMHA YCIIOBUSAMHU:

npuz, > 0: N, —>1,0,—20; 4, >0, b, > 1; (7)

npuz, > ©: N, —> 0,0, > 0; b, > 0. (8)

B npeacrasiicHHON (GopMe CHUCTEMA COACPXKHUT JHUILIL HapaMerp Mo = Ly/L. Uuc-
JICHHOE 3HAYEHME BEIUYUHBI (1 MOXHO BapbHpPOBAaTh, YYUTEIBAS, TakKMM o0O0pa3oMm,
pas3jinyuMe Npo@uiie JJyducToro npurToKa remia. Ilpn pacyerax 3anar0T BEIHYHUHY o/ Ht ,
a 110 HaWACHHOMY 3HauyeHuIo H, u3 (6) HaxomaT o,. IIpu pacyerax nonaranm ap = 0,73,
C = 0,046, x = 0,4, a = 0,54 . XapakrepHas 3aBUCUMOCTDH BEICOTHI [IOrPAHUYHOIO CJIOSA
aTMOchepsl OT COCTOSHHA €€ YCTOMYHUBOCTH (ITapaMeTpa L) IpUBEAEHA Ha puc. 1.

Peumienne cuctemnl (1)+(8) HAXOOUIM YUCIEHHO C UTEPALIMAMH T10 K, CIECIYIOLIUM
o0Opa3oMm:

1. 3agaHue k, B BUAE JHUHEMHOHN 3aBHCUMOCTH OT 2,
(kn=2p).

2. Pemienne cucremnl (1) npu 3agaHHOM &,
(METOIOM MaTPUYHOMN MPOTrOHKH).

3. Pemnenne ypaBaenus (6) (Mmetoaom HeroTOHA).
| 4. Onpenenenue 1, n3 (4).
1000.0 . Briynucnenne HoBoOro 3HadycHMsA, coriacHo (2).

JTOT LUK MOBTOPAETCA A0 TE€X mOp, noka |k -k
HE CTAHOBUTCS MaJIO¥ BEJIMUMHOM (i — HOMEDP UTEpALIUH ).
Ilocie 4ero aHanu3UpylOT, NPA KAKOM 3HAYCHHUH Z,
BEIMIOJIHAETCA  ycaoBHe (6). ITO 3HAYCHHE U

Hm, M I

2000.0

-_--l-d‘

Tp.e
L

Puc. 1. 3aBHCHMOCTb BLICOTHI [IDUHUMAETCA 3a Oe3pa3MEpHOE€ 3HAYE€HHE BBICOTHI
MOrpaHU4HOro cjosi armocdepnl OT _

COCTORHUS op ycrodumsocty, TOTPAHHYHOrO cinost, a 1 = L,H, Ilocne pemeHus
XapaKTepU3yeMON napamMeTpoM Ho. CUCTEMBI HCKOMBIE BEIWYUHEI u(z), Vv(z), k(z), b(z)

HaXomAT 1o ¢opmyiam:
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U= Vaild, /K :(v* /K):T(nn/kn)dzm

~0n

Zn ’ (9)
v=v.v, [k=(v./x) [(0,/k, Wz, J
k:KV*LIkn; (10)
b=*sff(c)“l/2¢’)i,l = 4,6625v4b,, . (11)

XapaKTepHbIC 3aBUCHUMOCTH IPOJOJBHON M IIONEPEYHOH CKOPOCTEH BETpa Kak
(G YHKLMM BBEICOTHI NIPUBEACHEI HAa PUC.2,3.

IIpu onpeneneHHbIX napaMeTpax u(z), v(z)m k(z) ypaBHeHHs TypOyJIEHTHOU

nbddy3un (13)-(15) Ilpunoxenus Ne 16 x Hacrosawmemy llonoxenuro GopMyinpyroT
CIeAyloIIMM 00pa3oM: MPEANoJjaraloT, 4YTO pa3MBIBAHHE TIIpUMECH 10 ocu Y
OCYLIECTBIAETCA II0 3aKOHy laycca, onpenenss, TakuM o00paszoM, KOHLEHTpPALHUIO
IIPUMECH BBIPAXXEHHUEM [2]:

S(x,z,t) 9 9
VY, 2t )= ———— — 2
q(x )4 t) 211:cy(x)exp( ) 4 / Gy), (12)

rine o,(x) — cpeagHeKBaIpaTUYHOE OTKIOHEHHE. MIHTerpupys ypaBHEHHE TYpOYJIEHTHOM
b dy3un (13) INpunoxenus Ne 16 k HacTosmemy Ilonoxenuto, cornacuo (13),

<40 Q0
S(x,z,t) = j q(x,y,z,t)dy =2 _[q(x,y,z,r)dy (13)
00 0
1, UCNOJIB3Y (12), nonyyaror:
§+u§§-’+v—— =) —wgg——?—rk(z)?-gq-—03+ ]
ot Ox NG 0z Oz Oz s (14)

, L ]
+00
rae S = S(x, z, £); ¢lx.z.0)= [fxy,2,0)dy = PBS(x)B(Z—hw); h,4- dbdeKTHBHAS BHICOTA

BbiOpoca; Pp - MowHOCcTh BbiOpoca, [Bx/c]; f=Ppo(x)o(y)0(z—h,,) - HCTOUHHMK

pPaJJUOAKTUBHON IMPHUMECH; W - CKOPOCTh I'PAaBUTALIMOHHOI'O OCAXICHUSA IPHUMECH; G -
[TOCTOSIHHAA peJlakCallMy MIPHUMECH 3a CUYET €€ paJUOaKTUBHOrO pacnaja Wivd BEIMbIBAHUA
U3 aTMOC(HEPHI.

3-10°
24103
=
N'-r
1-103
0.0
0.0 2.0 4.0 6.0 :
Ufz), a/c 0.0 2.0 4.0
V(z), m/c
Puc.2. 3aBUCMMOCTL NPOAO/IBHOH COCTABAIOLICH 8 Puc.3. 3aBUICUMOCTb MONEpPEeYHON COCTaBJAIOLLEHN
ckopocTh Betpa U(z) OT BBICOTBI NpH pa3IfiHOM CKOpPOCTH BeTpa V(z) OT BLICOTH! NpH Pa3/IMUHLIX
COCTOSIHMK ycToWuuBOCTH aTtmocoepst (1-7) B COCTOAHUAX YCTOHUMBOCTH arMmocdepnl (1-7) B

MOLEJIM MOTPAHHYHOTO CNIOA aTMOChEpSI MOJENH MOTPAHWYHOTO CJI0A aTMOCHEPE)
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PaMKax MOJENM IOrPaHMYHOro cios armocdepst [2],02(x)=bx*/d >(1+axb / ki), re

puigied

b,k,u — yCpeOHEHHBIC I10 IOrPaHHYHOMY CJIOKO 3HAYEHHS. DHEPIUH TypOYyJIEHTHBIX
nynscatu b(x), koadpdunuenra TypOyJeHTHON nuddy3un A(x), MpoaOJLHON CKOPOCTHU
BeTpa u(x). OOpabaTsiBasg IpaHUYHBIE U HAYAJIbHBIC YCIOBUA AHAJIOTMYHO YPaBHEHUIO
(15) Ilpunoxenus Ne 16 K Hacrosimiemy 1lonoxxeHu1o, noayyaroT:

S(x,z,t) _ =0, (15)
S(x, z, tXx=0 =0; S(x, zZ, t}x__m =0;
oS
S(x, Z, tl o T 0; kB;[ = ([3 — w)S| g 3

R . ey
Z=20

rae 3 — CKOpOCThb CyXOro OCaXXACHUS NPUMECH; Z, — NAapaMETP IIEPOXOBATOCTH.

Criucok auteparyphl K [ Ipunoxxenuro Ne 5

1. bobOnineBa M.M. Pacuer xapakTepUCTHK TYpOYJIEHTHOCTH B IJITAHETAPHOM [NOrpaHHYHOM
cioe armocdepsl. Tpyas! Jlenudarpanckoro I'mapoMereoponorndeckoro HHCTUTYyTa. Boein. 40
(Hexoropele BONPOCH PU3UKH ITOrPAHUYHOIO CNIOS B aTMOocdepe u mope). JI., 1970.

2. JlaixtMman JI.JI. @u3uka norpaHuudoro cjos arMocdepsl. JI.. I'mgpomert. u3a-so, 1970,
340 c.




[Tpunoxenue Ne 6

K [lonoxenuro

O IMOBBIIIEHUY TOYHOCTH IPOrHOCTUYECKUX OLIEHOK
pagUallMOHHBIX XapAKTEPHUCTHK

PagHOaKTUBHOI'O 3arpPsA3HEHHS OKPYKaroUleH Cpebl
M JO30BBIX HAarpy30K Ha II€PCOHAI U HACEJIEHUE,
YTBEPXKICHHOMY ITpHKa3zoM PenepanbHOR Cly X OB
10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY HaA30py

OT «  » 20 1. No

CKOpOCTBb CYXO0ro OCaKaeHHus

CKOpOCTh CYXOro OCaXAEHUSA — OSTO OTHOIUCHHUE HMHTCHCUBHOCTH OCEIAHUA
[IPUMECH B BK/M°C K KOHIIEHTDAI[HH B NPU3EMHOM CJIOE€ BO3/7yXa B Bx/m°. CKOPOCTH
CYXOI'0 OCAXIEHHUA ONpPENEAeTCad CHIOH TAXECTH M 3aBUCUT OT a3pOJAUHAMHUYECKOIOo
pazMmepa yactul. iasg yactuy guamerpoM ot 0,1 10 1 MKM CKOpPOCTE CyXOro ocaX/1€HU
paBia 0,02 cm/c, ana yactun auamerpoM ot 1 go 10 MxMm oHa n3Mensercs ot 0,02 1o 5
cM/C. DTa BEJIMYMHA 3aBUCUT TaKXX€ OT TUMA ITOBEPXHOCTH U (PHU3UKO-XUMUUYECKUX
CBOMCTB paJJuOHyKiIua |1].

3HAYECHUsS CKOPOCTH CYXOr0 OCaXIOE€HUA [JIS pasjIMYHBIX HYKJIWIOB U TUIIOB
[TIOBCPXHOCTH INPHUBECHEBI B TabJIKLIE.

CKOpOCTB OCaXKJACHMS, CM/C - |
FlcTOuHMK
Hyxun Bona | Ilousa | Tpasa | Jlumxas | yughopmanmn
bymara
[{e3nn-137
Pyrenunin-103

[{upKOHUK-9),

0,04 0,2

=
I

o
o

FD
N
P
S

_LA
~.J
ul\-)
O
Y
I

[1]
Huobunii-95

Llepuin-141
Temnyp-127

DJIEMEHTApHEIH
1o
OpraHu4ecKue
COEIUHEHUA
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A3po030iH

HNHepTHRIE
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-
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[Ipunoxeunune No 7

K Ilonoxenuro

O MOBBILIEHHHY TOYHOCTH MMPOTHOCTHYECKHUX OUEHOK
paguallMOHHEIX XapaKTEPUCTUK

PaJUOAKTHBHOIO 3arps3HEHUS OKPYXAKOLIEH CpeJibl
M JO30BBIX HAarpy30K Ha NEpCOHA U HaCEJIEHHE,
YTBEPXKIECHHOMY NpHKa3zoM PenepalbHON CITyXKOBI
[10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY Haa30py

OT« » 20 1. No

ITocTosiHHAA BLIMBIBAHHA O0CaJKaMH PAJAHOAKTHBHOH NpPHMeECH

BrIMEIBAHHUE SBJASETCA BaXXHBIM IIPOLIECCOM  YIANEHUA PaIUOHYKIUAOB U3
armocdepsl |1]. IIpomecc BEIMBIBAaHUS NPUMECEH U3 aTMOC(HEphl pasfeindloT Ha [IBE
craguu. B niepBof ctaguu BEILIECTBO, KOTOPOE BBHIMBIBACTCA WM NPUHMMAET Yy4YacCTHUE B
oOpa3oBaHUM Kamn o0jlaka U ABJIAETCH AIPOM KOHJACHCAIMM, WM 3aXBaTbhIBACTCH
KaruisiMy 00JIaKOB Ha 3Talle MX Pa3BUTHA, KOTJa OHU €IIE HE IIPEBPATUWINCH B aJalonue
AOXJEBBIE KaIlsIM. OTa CTaausd ONPEHENsaeTCs KakK BHYTpHOOJayHOE BBIMBIBaHME. Bo
BTOPOH CTaJYM BEILIECTBO 3aXBaTHIBAECT KaIlUld MAaJAlOLUEro JOX/AA Ha BCEM I1yTH II0OJIETA
IO KOHTAKTa C MOJACTUJIAKIIECH MOBEPXHOCTHIO. JTO CTagus MOoa00J1a4HOro0 BEIMBIBAHUA.
CylIECTBYIOT IATh MEXAHU3IMOB BOBJIEUEHHS MOJIEKYJI ra3a WM 4acTUIl B Kammo: 1)
nmubdyzodopes; 2) OpoyHoBckada auddys3ud; 3) coydapeHUE U 3axBaTelBaHue; 4)
pacTBOpeHHEe rasa; S5) oOpa3oBaHME Kamnejp Ha sAapaxX Ko”HaeHcauud. Bo Bpems
b dy3odopesa adpo30JIBHEIE YACTHUIAI ABWXKYTCS B HAIMPaBJICHHM CPEIHEro IMOTOKA
MOJIEKYJI B Bo3ayxe. SBinenue auddyszodopeza XapakTepHO JUIIb JIA YaCTHIL
jMamcerpoM. MmeHee 0,1 mkMm. OOmM#A BKjIaag Takoro MexXaHu3Ma B BRIMBIBAHHUE YaCTHILI
NOXKIEBEIMU  KAaILUIAMHM He3HauureleH. (ClnydyallHOE€ INEPEMEIICHHE MEJIKUX 4YacCTHIL,
BBI3BAHHOE CTOJIKHOBEHHMEM C MOJIEKYyJIaMH Trasa, TaKXE€ MOXET CrocoOCTBOBATH
[IEPEHOCY YaCTHUIBI K MOBEPXHOCTH Kamd. CkopoCcTs OpoOyHOBCKOH JuPDY3UH
ONpeAcNacTCd IMPEUMYLIECTBEHHO pa3sMEpOM 4YacTHL, U €€ BJUAHUEC CTAHOBUTCH
OILYTUMBIM U1 yactul auamerpoM Menee 0,1 Mxm. B oTtnnume ot auddy3un yacTul,
oudPy3us MOJEKYJl Trasa SBJIAETCA TJIaBHBIM MEXAHU3MOM HMX IIEPEMELICHUSA K
MOBEPXHOCTH Karuid, MexaHu3M HHEPpUUOHHOro COYOapeHHUsT M 3axXBaTbhIBAHUA
XapaKTEpeH JULG I8 1moaodiiayHoro BEIMBIBaHMA. MOJEKyel rasa Osarogapsi CBoei
JIETKOCTH OOXOJST MNajarollyrd Kalulkd, B TO BpPEMSA KaK YaCTHIbl CO 3HAYHUTEIILHO
OOJIBILIEH MAacCOM 0Ka3bIBAIOT CONPOTHBIICHUE U3MEHEHUAM ABHKECHHA. YeM MacCHUBHEE
4acTHIla, TEM B MEHBLIEH CTENEHU OHA IIPETEPIEBACT TAKUE U3MEHECHHUA.

Koad@uuneHT BLIMBIBAHUS 3aBHCUT OT MHTEHCHUBHOCTH H0XAA [2]. DTOT BoOIpocC
Hanbonee noiaHo ocBelieH B [3], [4]. BMecTe ¢ TeM HM3BECTHO, YTO CHEromnajg Jydlie
O4yyuUlaeT arMocdepy, YeM J0oXAb. Tak TIpyU HUCHBITAHUAX AACPHOr0 OpYKuSA
KO3(UUHEHT BBIMBIBAHHA CHEIOM JaBaj 3HA4YCHUA B HECKOJIBKO pa3 MPEBBILIANOIHE
sHaueHus 1 1oxas (A =1 +4-107 cex”, 3]

Ha BhIMbIBaHME ra3oB JOX/AIMH CHIBHOE BIMAHHE OKA3bIBACT MX PaCTBOPHUMOCTE B
Bojie. Eciin oObeMHast pacTBOPUMOCTE CepHUCTOro rasa B Boje npu 0°C cocrasnsger 79,8

(A=5+9-10" cex’' — BenMYMHA, CpaBHUMasA C KOA(DHHIMEHTOM BEIMEIBAHMA aTMOCHEPHOM
nelIKn), To pagoHa — 0,51. Pacnonaras rasel, BXoadume B COCTaB 3¢ MHON aTMOCGEPEI, B

MOpsAKE UX PACTBOPUMOCTH, MOJYYAIOT CIEAYIOMWMUI psAA, IIe pacCTBOPUMOCTE YOBIBaeT
or 1,71 mgo 0,012: CO,<NO,<Rn<0;<Xe<Kr<Ne<CH,;<NO<Ar<0,<CO<N,<H,<He.
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Takum 06pa3oM, MPaKTUYECKHA BCE rasbl, 3a UCKIIOYEHHUEM JBYOKHCH yriepona CO; u
AByokucu a3zota NO;, BEIMBIBAKOTCS XYX€ paJOHa, a 3HAYUT XYK€ adp0O30JIEH HE MCHEE
4YCM Ha NopsiIoK [3].
A-1074 cex’ 3aBUCHMMOCTh  KO3((HUIIMEHTAa  BBIMBIBAHMSA
l s a3po3oJiell OT pa3Mepa Kanenb J0XKIA pacCMOTPEHA B
pabore [4]. TaM XKe MOOKa3aHO, UTO BpeMs >KXH3HU
¢ ygacTHUBl 7, ceK (BpeMs, B TEYEHHE KOTOPOIO
KOHILIEHTpALMA 4YacCTHIl 30/ YMEHbLIAETCAd B € pa3s)
3 BBIpaXKaeTcd 4Yepe3 XapaKTEpHBIM IapaMeTp J0XKIAA —
MHTEHCHBHOCTD / (r/cM*-cek)

2 cpopMynoﬁ1:=10nR,::, / IK | rne R,, — Haubojee 4acTo
T4 / BCTPEYAIOIUICA paguyc BOISHBEIX Kaneiap, K —
/ 1

KO3bhOhuLMeHT 3axBarta. [IpeacraBndas MNOCTOSHHYIO

N

13

i

17}

3
1 2 3 4 [.mM/94  BpIMBIiBaHMA B Bune 1/t, Haxonum A = KI'/10nR,, | T.e.

Puc.1 KO>pPUUMCHTEI BEIMBIBAHMA HacTHL [MIOCTOAHHAA BBIMBIBAHHUS JIMHEHMHO 3aBHCHUT OT
eIMHUYHON nnoTHOCTH H3 MOAoONaYyHOro
cnos armochepnt B 3aBucumoctn ot MHTCHCHBHOCTH OCQJKOB.

MHTEHCUBHOCTH JOXAA [ ANA pasiiiiHbIX bonee oOmw@as 3aBUCUMOCTH IIPEIACTaBJIEHA B

- 2 : .

Z“a;f:?_'r/ih‘:gfcgi’?;erli':;ﬁl_?/ﬁ;; [4%'_}%' BHJE rpa(bmfa Ha puc.l [3], u3 KoTOopoO# C
Mkmi-r/em’: 4-41  wmxmir/iem®;  5—-81 OINPENEJNEHHONW IIOrPELIHOCTBIO  MOXHO  IPHHATE
mkm>T/eM’;  6-169  mkm*r/em’;  7-400 3aBUCHUMOCTE MOCTOSIHHOM BHLIMBIBAHUS OT
MKM " T/CM. MHTEHCHUBHOCTH OCAAKOB JHHEHHOM. JlanpHeHIui
aHalM3 I10KA3bIBAET, UTO JJIs MEJKHX YacTHI[ CIIpaBeljiuBa JTHHEHHasd 3aBUCHMOCTH
KO3 OHULUNECHTA BHIMBIBAHUSA OT HHTCHCUBHOCTH JOX/A, a JJ11 KPYIHBIX 3Ta 3aBUCUMOCTD
oTIHM4YaeTca oT JuHeHoN. M3 pabor Meiicona, KnHuepa n Ko0ba Taxxke cieayer, 4ro
KODD@UIMEHT BBIMBIBAHUA IS KPYIHBIX 4YAacTHI[ €CTh CTElNEeHHAs QYHKUUSA OT
MHTCHCUBHOCTY AOXKAA C mnokasareneMm creneHu ot 0,75 no 0,8, 0OHAKO CYILIECTBYET
3HAYMUTEILHBIA pa3sOpoC 3TUX 3HAYEHUN KaK B IIpeacsiaX JUBHS, TaK U MEXAY pa3HbIMHU
JMBHAMM  [3]. B nOpakTHyeckHx ULEIAX PEKOMEHAYETCA MCIOJb30BaTh 3HAYCHUS

[IOCTOSSHHOH BBIMBIBAHHS, IIPpUBEACHHLBIEC B Tabauie 1 [5].

[TocTOsIHHYIO BBIMBIBAaHHMS TaKXe MOXHO mpeactaButh B Buae A =k, kol | roe I -

UHTEHCUBHOCTE OCAJAKOB, MM/U; k. — BEJIMUMHA aOCOJIOTHON BBIMBIBAIOIIEH CIIOCOOHOCTH
o0X A (A1 BCEX HYKJIMIOB, 33 HCKIIOYEHHEM HHEPTHBIX ra3oB, A, = 107 4/(MM-C)),
XapakTepHas UIa [OOXIJA HHTCHCUBHOCTRIO [ = 1 MM/4, ky — OTHOCHUTE/IbHAaA
BBIMBIBAKOILAA CIIOCOOHOCTE 0CAaAKOB JApyrux THNoOB. OTHOCHUTE/IBHAs BbIMBIBAKOILAS
CrioCOOHOCTE pa3IMYHBEIX TUIIOB OCAAKOB IpUBeAcHa B Tabamne 2 [4].

Tabauna 1 Tabnnna 2

- | — - Tun ocankoB | ko

opma Hykmmaa | [TlocTossHHas BEIMBIBAHHA A, 1/c 10X b 1,0
DJIEMEHTApHLIA KO JIO)I(IIB-C?])EB-OI?- | 1,1

Oﬁranuqm Cuer c moxaeM | 2,4 |

COCIUHEHHUSA Hoa [ 2.8 |
A>3p030/IH 2610° ] b Crer 3.0
["a3bl - 0 MW 45

Tyman 5,0
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32

[Ipunoxenne Neo 8

K IlonoxeHu1o

O MOBBILIEHNHA TOYHOCTH NIPOrHOCTHUYECKUX OLIEHOK
pPagyalMOHHBIX XapaKTEPHCTHK

pPagHOaKTUBHOIO 3arpsA3HEHUS OKPYKaIOIIEH CPEbI
A JO30BBIX HArPYy30K Ha [I€pCOHAJI 1 HACEJICHHE,
YTBEPXKACHHOMY NpUKa3oM PeaepanbHON CiTyXKObI
[10 3KOJIOFHYECKOMY, TEXHOJIOTHYECKOMY

M aTOMHOMY HaI30pYy

OT « ___ » 20 1. Ne

b e p— i

IlocTrosiHHas pacnaaa paaMoaKTHBHOH NPHMeECH

[Ipy HOpMaNBHON 3KCIUTyaTallMU PEaKTOpOB paavallMOHHAasA o0CTAaHOBKA B palOHE
pazmewieHuss AC gopMupyeTcs B OCHOBHOM BBIOpOCAMH UMHETHBIX paJUOAKTHBHBIX ra3oB
(PI" )(m3oTonoB Ar, Kr, Xe), Pl ng) 'MMU NIPOAYKTAMHU J1EJICHUSA (*’Sr, Sr, *4Cs,
%7Cs), a Taxke npoaykroB xopposun (- Co, “Co,”'Cr, **Mn u T.1.). JIJIs peakTopoB Ha
OLICTPBIX HEWUTPOHAX C¢ HATPHUEBBIM TEIUIOHOCUTEJIEM OCHOBHEIMH HCTOYHUKAMMU
3aI'PA3HEHUSA OKPYIXKarouen cpenpl SABISIOTCA *Na, “*Na u YAr. B jneiicrBurensHOCTH
CLIEKTP paJHOHYKJIMJAOB, BBIOpAachIBa€MBIX B arMocepy peakTopaMH W JIPYTHMHU
[IPCANPUATUAM TOIJIMBHOTO LIMKJIA, OYEHH IIUPOK U pasHooOpa3eH. [103TOMYy B KaXI0M
KOHKPETHOM Cllyyae TpeOyercss [OETalbHOE OJSKCIIEPUMEHTAJIBHOE HCCIea0oBaHue. B
TabJIMLE NMPUBEAECHBl XapaKTEPHUCTUKH OCHOBHBIX PAaJUOHYKIMAOB, BhIOpachbiBacMbIX B
atmMocthepy AC u apyrumu OHMAOD [1,2]. IlocrosHHass pacmaga s paaMOHYKIUOA

0,693
olipejienserca no gopmyie: A= -~ » TIIe Ty, - IEPHOJ oJTypacnaja paIuoHyKInza.
1/2
] JHeprus | K L
BAHTOBLIHA BhIXOJ1 HA |
PaguoHykaua T\ (GOTOHHOIO
100 pacnagos n, %
_ ) | W3nyveHwms £, | ]
Xe 5,247 cyT. | 0,081 | 37,4
X e 9,10 u 0,25 90,1
1omY e 15,29 MUH 0,527 80,7
| I R R
BTXe 3,82 MuH 0,456 30,0
] 0,258 | 31,5
8% e 14,08 MUH 0,435 20,2
| I 1,768 | 16,7 —
B5m 0,151 75,5
K A8 | 0,305 | 14,0 |
| 0,403 48,3
Kr 76,31 MuH 0,846 | 7,25 |
| 2,555 | 13,0
0,196 37,8
BBKI I 2,84 1 | 0,830 13:0
| 2,392 37,8
g9 T 022 | 22.5 T
K‘ 4____3_’]5 WHH 0,586 24.9 -
“Ar 1,84 u l 1,294 ' 99,2

L - . -




,
13 8,04 cyT. 0,364 82,4
i
0,796 85,1
'3 Cs 2 062 . 0,605 97.5
| 0,569 15,0
37Cs 30,174 r. 0,661 85,1
**Mn 312,39 cyr. 0,835 99,98
_T — - p——
60 1,333 99 98
Co 3,272 T. 1.173 09.87
>ICr 27,73 cyr. 0,320 9,83
y 1 T [ 0757 55.4
Zr 64,05 cyr. 0.724 437
T e T I -
"Nb 34,97 cyT. 0,766 99,8
| ] 0,739 i 12.8
Mo 66.02 u 0,181 6,35
IR o 0,141 89,6
103 0,497 90,0
Ru | 39,35 cyr. ] 0.610 [ 585
106 0,622 9,94
Ru 368 cyr. l 0.512 20,6
i 0,938 I 32.4
oM A g 250,4 cyr. 0,885 76,4
1 | 0,658 | 94,2
0,636 11,2
125gh 2.77T. 0,601 18.4
] 1 0428 | 296 N
S 782 y 0,228 85.0
140m 1 D 1 0,557 ! 25,8
Ba | 12,789 nnels 0.163 595
| 1,596 05.47 \
491a 4022 4 0,816 | 22.52
| o o [ 0,487 | 43,43 |
4Ce 32,50 nuedt 0,145 49.0
| . l o —1r
44Ce 28431 nHel 0,134 ‘ 10,8
r | R O
237 0,208 22.4
U | 0,75 nHeh 0,059 14.6
1,274 | 35,5
4EN 85r. 0,722 19,7
| . ) 0,123 40,5
**Co 70,78 nuei 0,811 [ 99.45
22 ) - ] | -
Na 2,602 r. 1,275 99.95
y — 2754 I 99.87
N 2 b
a 15,01y | 1.369 | 99,99
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[Tpunoxenue Ne 9

K [lonoxeHuio

O ITOBBIUEHUHU TOYHOCTH IIPOTHOCTUYECKUX OLICHOK
pagyallMOHHBIX XapaKTEPHCTHUK

paJHOaKTHBHOTO 3arpsi3HECHUS OKPYKAIOILEN CpeIbl
U JIO30BBIX HArpy30K Ha I€PCOHA U HaceJIEHHE,
YTBEPAKIACHHOMY NpHKa3oM DeaepasibHO C1yKOBI
10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

U aTOMHOMY Haa30py

OT «  » 20 1. Ne

CKOpoCTh rpaBHTALHOHHOTO OCAXKACHH S

3HAYC€HUSd CKOPOCTH TIPaBUTALMOHHOIO ocaxaeHus W, [M/c] ans YacTHLBI
IUIOTHOCTBIO V [1/cM’] ¢ mrameTpoM d [cM] onpeaenstotes o dopmyiam CTokca:

1,15-107°

v1/3 ’

1,15-1073 213.107°
S <d <
vl/3 V1/3

W, =30000vd* | d <
W, =34v*"°d,

CKOpOCTh I'paBUTALIMOHHOTO OocaxaeHUd u3Mensercs ot 0,001 no 0,2 m/c.
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[Tpunoxenue Ne 10

K ITonoxeHuro

O MOBBINICHHUHU TOYHOCTH IIPOrHOCTUYECKUX OIEHOK
pagHalMOHHBIX XapaKTEPUCTHK

PaJHOaKTUBHOIO 3aIrPA3HCHUAS OKPYXaOEH CpeIbl
1 NO30BBIX HArpy3oK Ha I€PCOHAaI U HAaCcEJIEHHE,
YTBEPXKACHHOMY IIpUKa3zoMm DenepaibHON CI1yX OB
10 3KOJIOTHYECKOMY, TEXHOJIOIHYECKOMY

1 aTOMHOMY HaA30py

OT «__ » 20 r.Ne

TPGGOBaHHH, NPpCALABJIACMDBIC K JATYHKAM METEONApamMEeTpoB

3ajjaHMe pA3HOCTEN CKOPOCTEH BETPAa M TEMIIEPATyphl HNPEABABISET 0c000€

rpcOoOBaHNE K TOYHOCTH TIpuOOpPOB, ONPEAEISAIONIMX 3TU  IapaMeTphi. s
aHemMopyMborpaga — npubopa, HU3MEPAIOUICTO CKOPOCTH BETpa, MNOTIPEUIHOCTH
onipeenserca BelpaxenueM: du = 0,3 + 0,035V, rmne V — ycpegHEHHOE 3HA4YCHUE
CKOPOCTU BETpPa, U3MEPEHHOM HAa YPOBHE Z B TEYECHUE OIPEACIICHHOIO TMNPOMEXKYTKA
BpeMeHH At ~ 10 mun. N9 onpeieneHHBIX TaKMM 00pa3oM NMOrpeuiHoCcTedl CKOpOCTEN
BETrpa Vv,,vV,, U3MEpSAEMBIX Ha YpPOBHAX Z,, Z,, IIOIPEUIHOCTHL Pa3HOCTH OINPEACIIUTCS

BBIPAXXEHHUEM, [1]:

dfu =(0.3+0.035%, ) +(0.3+0.035%, ) .

[Ipy MUHUMANBEHO BO3MOXHON U3MEPAEMON CKOPOCTH Vp,;,= 1,2 M/C mOrpemiHocTh
cocranisier 0,483 m/c. EciM norpemrtHoCTh JaT4MKa, MCIOJAB3YEMOro A H3MEPEHUS
remiieparypsl ecte dy = 0,5 + 0,067 /10, To morpemmHocTs Pa3HOCTU TeEMIIEpaTyp
(7, —T,), u3MEPAEMEIX Ha YPOBHSX Z;, Z,, ONPENEITUM aHAJIOTHYHO:

dAT =+/(0.5+0.06T, /10) +(0.5+0.06T, /10)" .

[Tpn namenennn temneparypsl oT 253°K (-20°C) go 298°K (+25°C) norpemHocTh
u3MepeHus cocrariaser ot 2,85° no 3,24°. Takum oOpa3oM, 11 NMOBBIMIEHUSA TOYHOCTH

onpeneNieHNs napaMeTpoB L, V., u(z), k(z) HeoOXOAMMO YMEHBIIUTH [IOrPEIIHOCTD

ONIpEHeIEHHUs CKOPOCTEH BETpa U TEMIIEpPATYPBHl HWJIU CKOHCTPYUPOBaATh JaTUYUKH,
U3MEPAIOINE HETIOCPEACTBEHHO Pa3HOCTh 3TUX NapaMEeTPOB.

Jlpyrue MeTonpl, NO3BOJIAIONIME YMEHBINUTHL MOIPEIIHOCTL OLIEHKHM BBICOTHEIX
pacrnpeacjeHUH CKOPOCTA BE€Tpa M TEMIIEPATYphl, — 3TO METOABI, CBOIALIUECA K
HOPMHUpPOBKE TIONYYEHHBIX pPacCUETHEHIX pacrpelie/ICHUH Ha [I0Ka3aHWe JaT4HKa,
pacItoIOKEHHOr0 Ha onpenaeneHHod BricoTe (ypoBHE /2 ~ 30 - 40 M) Ha MeTeomaure [2,
3]. Pesynerarel CcpaBHEHUA CKOPPEKTHUPOBAHHBIX TakuM o00pa3oM pacCyYETHBIX
pacrpenejeHud CKOPOCTH BETpa ¢ 3KCNEPHUMEHTAJIbHBIMU NAHHBIMHM, [10JIyYEHHBIMM Ha
BLICOTHBIX METEOMauTax IIpH pas3IM4yHBIX COCTOSHMAX YCTOHWYMBOCTH aTMOCHEpHI,
[TI0Ka3bIBAIOT, 4YTO TakKOro poJa KOPPEKTHUpPOBKAa BEICOTHBIX paclpele/IEHHH
METEOoNnapaMeTpPOB I[I03BOJIAECT CYIIECTBEHHO TMOBBICUTH TOYHOCTh IIPOrHOCTHYECKHUX

OIICHOK YPOBHE€H pagMOaKTUBHOIO 3arpsA3HEHMUs IIOACTUIAKOIUEA TIOBEPXHOCTH B
YCJIOBUAX pPaUalIHOHHBIX aBapHH.
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[Ipunoxenue No 11

K [lonoxenuio

O ITOBBILIEHUH TOYHOCTHU IIPOrHOCTUYECKUX OLIEHOK
pagualliOHHBIX XapaKTEPHUCTHK

PaZIHO0aKTUBHOIO 3arpA3HEHUS OKPYXXAIOIIEH Cpeabl
¥ NO30BBIX HArpy30K Ha INEPCOHA ¥ HAaCEJICHHUE,
YTBEPXKJICHHOMY NNpUKa3zoM PdegepanbHON Ci1yKObI
10 3KOJIOTHYECKOMY, TEXHOJIIOTHYECKOMY

¥ aTOMHOMY HaA30py

OT «  » 20 1. No

I[IC «RECASS»

KomnerotepHas cucremMa «RECASSy npeaHasHaueHa sl MOAAEPXKKH MPHHATHUA
peuleHui B 3aJadax pagUo3KOJOTHYECKOro aHajau3a M HPOrHOCTHYECKHUX OIICHOK
paJiM0aKTHBHOIO 3arpsA3HEHUA OKpYXKarolel cpeasl Npyu paavalMOHHBIX aBapusix [1, 2].
Opranuzanueit-paspaboryukom I[IC «RECASS» sasnserca HIIO «Taitpyn». TIC
«RECASS» mnoay4yuino WUPOKOE pacnpocTpaHeHHWe Ha pajge Poccuiickux AC,
UCIIOJIB3YETCS MPU NpOBeACHUH YyUYEHHH Ha AC, OpraHU3ye€MBIX IKCIUIYaTHPYIOILEH
OpraHv3alMen, HO B HACTOAIMH MOMEHT €ul€ HE€ aTrTeCTOBAHO, UTO CAECPXKHUBAET €ro
pacripoCTpaHEHuE.

OcnoBy IIC, NOCTpOECHHOro N0 MOXYABHOMY IMNPUHUHIY, COCTaB/JIACT MOOYJH
STAMP u RIMPUFF.

[Iporpammuas peanusauus moayinern STAMP n RIMPUFF BeinmonHena B pamkax
e;imno rexHostorun [1C « RECASS» n Bxoaur B Oadk moaenei cucremsel «RECASS»,
O0OLCUMHAIOIMIA B  HACTosllee BpPEMA MOJAEIH, BBEINOJHEHHBIE Ha pa3HOMH
METOOAUYECKOH  OCHOBE€, Ppa3JIMYHOTO INPOCTPAHCTBEHHOIO pa3peulieHus U,
COOTBETCTBEHHO, Pa3HOH ONEPATHUBHOCTH.

B wMmoanyne STAMP nposeneHa mnporpamMMmHas peaau3alus MOJACJEH
aTMOoCchepHOH audP@Py3nn U pacyeTta No3 OOJYydEHHSA IO CTAaHAAPTHREIM METOAUKaM
(Metonuka MAI'ATD [3], npuBeneHHas B llpunoxenunm Ne 17 Kk Hacrosemy
[Tonoxennro, meroauka MXO «HMHTepatomduepro» [4,5-7] U MeTOAHUECKHUE
ykazaHnsg MunraTtoma Poccuu [8]).

B monyne RIMPUEFF BrinmonHeHa mnporpaMmHas peajn3alus Me30MaclTaOHON
MOJIe 1 aTMOCcepHOH nuddy3un, pa3paboTaHHON B HaupoHanbHOM naboparopun RISO,
Jlanus.

MesomacmrabHas Mmouens arMocepnod audpdy3sun RIMPUFF npenHasznadeHa
1S MPOrHO3a paclpOCTPAHEHMUA 3arpsA3HEHHON MPUMECH IIpU BBIOpOCcax OT OJHOTO WU
HECKOJIBKUX UCTOUHHKOB NNIEPEMEHHON MOIITHOCTH.

Mogaens 1MO3BOJAET YYHTBIBATH HECTALlMOHApPHOCTE M IIPOCTPAHCTBEHHYIO
N3MEHYMBOCTh II0JAA BETPAa MU COCTOSHHUM YCTOMYMBOCTH aTMochephl B YCIOBUAX
CJIOXHOTO peiibeda U INPUMEHAETCA 1A BOCCTAHOBJICHHA KapTUHBI 3arpsA3HEHUsS Ha
paccTosHuM A0 50 KM OT Mecta BeiOpoca. PacnpocTrpaHeHne NpUMEcH MOIEIMPYETCH
cepueit  knybos, umeromux layccoBy ¢opMy BO BCEX TpexX HMIMEPEHUAX M
nepeMelaroLIMxXcs B 10JIe BeTpa.

PesynsraToM pabOTBl MOAENH ABAAETCA B OOIIEM CiIydae IPOCTPAHCTBEHHO-

BPEMEHHOM Ha0Op IOJIEHM 3HAYCHHWA MIHOBEHHBIX WJIM HMHTErPaJbHBIX KOHLUEHTpPalMH
[IPUMECH B BO3JYXE ¥ Ha NTOACTHIIAIOINEHN ITOBEPXHOCTH.
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Kak u3BECTHO, 00IIMM HEOOCTATKOM CTAaHAAPTHBIX MoJeinei layccoBoH CTpyH
SIBJSICTCS  HEBO3MOXHOCTh HMX TIIPUMEHEHUS TIIpU peajibHBIX HECTAallHOHAPHBIX U
HEOJHOPOJHBIX  aTMOCdepHBIX  cuTyauusax. llorpemHocts HMX  pe3yiabTaTOB
pOrpeccUpyeT C HU3MEHEHMEM paccTosaHud. Paguyc JOEeUCTBUS OrpaHHYMBACTCS
HECKOJILKMMH JIECATKAaMHM KUJIOMETpoB. CTaHAAPTHOE MOAEIMPOBAHHE NUPPY3HH TPH
HEOJJHOPOJAHBIX M HECTAallMOHAPHBIX YCJIOBHUAX OrpPaHUYMBAETCA MHOXECTBEHHOCTBIO
XapaKTEPUCTUK ITIOTOKOB, UMEIOIIMUX MECTO IIPH TAKUX YCIIOBUSX.

Mogaens RIMPUFF, no muaenmo paspabotunkoB [IC, pemaer 3te npoOJieMBl,
BbI3BAHHBIE OOJIBIUUM KOJIMYECTBOM XapPaKTEPUCTHK aTMOCHEPHEIX IIOTOKOB, MOJACIHPY S
CTPYIO MHO>XECTBOM OTHAEJIBHBIX KJIYOOB, CaMOCTOATENIBHO MEPEABUTAIOLIUXCS B IT0JIE
MEHSAIOIIErOocs BETpa.

Ha kaxxaoM BpPEMEHHOM Ilare MOJAEIb PAaCCYMUTHIBACT MEPEHOC, AUPPY3HI0O H
OCKACHUE  HMHAMBUAYAJIBHBIX  KIYOOB B COOTBETCTBUA C  JIOKQJIbHBIMMH
MCTCOPOJIOTMYECKMMH  YCaoBUAMH. OOlnee r1ose 3arps3HEHUsA CTPOUTCA  Kak
CYIICPITO3UIIMS KOHUEHTPALMI OTHEJIBHEIX KIYOOB U XPAHHUTCS B PAaBHOMEPDHOH CETKE
3a/ilaHHOTO pa3peLICHUS.

Mopaens B COCTOSSHUM OAHOBpEeMEHHO oTciaexuBars a0 32000 mHAUBHUAYAIBHBIX
KJIyOOB, 4YTO 3HAYUTEIBLHO IIPEBBIIIAET KOJHUYECTBO, HEOOXOAUMOE [ pPELICHHS
OOJILIIMHCTBA NPUKJIAJHBIX 3a4aY4.

PacrnipeienneHne  KOHLEHTpAUYM HMHAUBHIYAJIbHOro KJIyba  IIpeArosiaracTcs
["ayCCOBBIM BO BCE€X Tpe€X NPOCTPAaHCTBEHHBIX H3MEpeHUAX. Pasmep kaxaoro kiuyoa
XapaKTEepU3yeTCa  CTAaHIAPTHBIM  OTKIIOHEHHUEM  (JUCNIEPCHEH), 3aBUCALIUM  OT
yCTOMUUBOCTHA aTMOC(QEPDI, BEICOTHI IEHTPA KJ1yDa U NPONIEHHOIO pacCTOAHUA.

Co BpeMEHEM pa3MeEp OTACNBHOro Kiyba MOXET OOCTHUYh AOBOJIBHO OOJBLIOTO
3HAYEHHUH, 4YTO OYIAET NPHUBOAUTH K YCPEAHEHHIO XApPaKTEPUCTHK M CIVIAXKUBAHHIO
ACTaJILHOCTH BXOAHOW HHpopmanuu. [na u3bexaHus 3Toro npeaycMOTpPEH MEXaHU3M
pasneneHusa Ki1yda Ha niaTh Oosiee MeJIKUX (C COXpaHEHHEM MacChl) IIPH JOCTHIXKEHHH UM
OlIPEJICJIEHHOI0 pa3dMepa. B KayecTBE 3TOro KpUTHYECKOro pasMepa Kiiyba NpuHUMAaETCS
[I0JIOBMHA JUIMHEI JUArOHaAIA AYEMKU CETKU BETpa, IPM 3TOM TAaKOH pasMmep HE NOJDKEH
[IPEBLILIATE ABYX AHMArOHaJIEN SYEUKN CETKH KOHIICHTpaLUH.

Beicora ueHrpa Macc kKiyba onpenensercsi BBICOTOH BbIOpoca M TEIUVIOBBIM
[NOLEMOM Ki1yDa, KOTOpPBIM pPacCUUTHIBAETCA, UCXOJS U3 XapaKTEpPUCTUK MCTOYHHMKA U
JIOKANIBHBIX aTMOC(EPHEIX XapaKTEPUCTUK, U ONPAaHUYMBAETCA BBICOTON MOrpaHUYHOTIO
CJ1I051 aTMOC(EPEI.

YYUTBIBACTCA CYXO€ M BJIAXKHOE OCaXKICHUE NMPUMECH, a TAKXKE paJUOaKTUBHBIN
pacrnaj BeluleCTBa.
YKa3aHHBIM BBINIE IOAXOA K MOJCIUPOBAHUIO aTMOCHEPHON MTUPPY3UM NpUMECH

NO3BOJIWJI pa3Je/IUTh pacyeT BhINTaJCHUI paJNOaKTHBHEIX BEHECTB U KOHLICHTPALIMH X B
BO3JyX€E Ha JIB€ HE3aBUCUMEIE 4acTy [2].

[IEpEHOC KIIyOOB B NPOCTPAHCTBE (JBOIOLMIO) C OJHOBPEMEHHON KOppEKIMEH HX
X4APAKTECPUCTHUK;

pacyeT BBINAJEHUN MW KOHLUEHTpPaANMH B BO3QYXE€ paJHOaKTHBHBIX BCILECTB INMYTEM
CynepIio3vIMY BhIMAACHUH U KOHIEHTPALMHA B BO3AYXE OT KaXKaA0ro Kiyba.

[lockOoTbEKY HMHIMAEHTEI, MPHUBOJAAIIME K BHIOPOCY paJHOAKTHBHEIX BCELIECTB B
aTMOchepy, MOTYT MMETh JOCTAaTOYHO pa3HOOOpa3HbIE XapaKTEPUCTHKH, TO C HEJBIO
YHUPUKAUM [IPOrpaMMHOH peayin3alli MOACIH OBUIO NMPHHATO PEIIECHHE DPa3le/IUTh
NEPBYIO YacTh 3aJa4YM Ha JBa HE3aBUCHUMEIX OJIOKa:

rCHCpalnui K.JIy60B [10 OIIMCAHHNIO CLICHAPHUA pa3BUTHUA HHIIUACHTA,
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LIEPEHOC CMOPMHUPOBAHHBIX KIYOOB B COOTBETCTBUM ¢ METEOPOJOIMUYECKUMH
YCJIOBHSIMHU ¥ XapaKTEpUCTUKAMU MECTHOCTH.

TakumM o00pa3oM, OKOHYATEIBHBIM BapUaHT IPOrpaMMHOH peau3allid MOJOE/IH
ME30MacCIITAOHOIO IE€peHOoCa paJMOaKTUBHEIX BEIIECTB B CJiyyae aBapUH Ha
paarualMOHHO-0ITaCHBIX 00BEKTAX COACPIKHUT CIIEAYIOUUE NIPOTrPAMMHEBIE MOIYJIH:

IIPpOrpaMma IrcHEpallnuu K.TIy6OB C paJIMOAKTHBHBIMHA BCHICCTBaMH, B COOTBCTCTBHUHA C
OINNMCaHHUECM CHCHApPHUA pa3BUTHUS HHIITUJACHTA,

[[porpamMma IepeHoca KiIy0OB M pacue€Ta HUX XapaKTEPUCTUK B COOTBETCTBUU C
MCTCOPOJIOrHUECKMMH YCIIOBUAMH (IIporpaMMa pacueTa dBOJIIOLMH Ki1yOOB);

[IporpaMma OIpENC/ICHUS BEITIAACHUNA U KOHLEHTpAlMA B BO3JyX€ pPaJMOaKTHUBHBIX
BELECTB.

B kxadecTB€ BXOJHOWM METECOPOJIOTHYECKOH HHPOPMALMHA HCHOJB3YIOTCA I10JI
MPU3EMHOrO  BETpa, MOJAA HHIACKCA CTPaTU(PUKALMUA WIA JUCIEPCHH (QIIyKTyalUu
HarnpapJICHUA BETpa, II0JIA OCAAKOB, IIOCTPOCHHEIE Ha BECHh pPACYETHBIA IIEPHOI C
OlIpCAC/ICHHEIM BPEMEHHBIM pa3pelICcHUEM BHEIIHUMHU TIporpaMMaMM II0 JAHHBIM
OIb>KaMIIUX METEOPOJIOTHYECKUX cTaHUui. OO0s3areabHOM HWHpOpManUENR SABISAETCS
1noJjic Berpa. IloaroroBka MeTeOMH(OPMAlMM BBIHECEHA B OT/CJBHBIM NPOrpaMMHBIN
0JIOK C LI€JIBI0 YMEHBIIEHUSA BPEMEHHN MOJCIMPOBAHUA U YHUDHUKALMH [TOTOKOB JaHHBIX.
Kpome Toro, Heobxoaumass BO MHOTMX CIyd4asXx NMPOrHOCTHYECKas MHPOpMaLUd MOXET
OBITH NOJATIOTOBJIEHA TOJBKO B CIICAAIU3UPOBAHHBIX [TPOrHOCTUYECKHUX LICHTPAX.

B pamkax eIuHOM TEXHOJIOTHH IPOrpaMMHOI0 KOMINUIEKCA pPajHO3KOJIOrHYECKOM
nHdopMallMOHHOM cUCTeMBl «RECASS» BBIIIOTHEHA IporpaMMHas pealu3aius
NOJICUCTEMBI BEIDAOOTKH BaApUAHTOB KOHTPMED.

OmnuceiBaeMas IOACUCTEMA PEATUIYET MEXAaHU3MEI ITOANECPKKH IIPUHATHUA PEIICHUH
U BbIpaOOTKM BAapHAHTOB KOHTPMEP B CJIy4yae aBapUHHBIX CUTYAllHN C LEJIBIO CHUXCHNA
NOCJIEACTBMHA paJUOAaKTUBHOrO BBIOpOCAa [UIA HACEJIEHNUA, IIOMAaBUIETO B 30HY €ro
JIEUCTBUA.

Peanu3zoBaHbl GQYHKUMH OTOOpaX€HMA JOUHAMHUKHA OOJydyeHHS HACEJICHUS B
MHTEPECYIONIEM ITYHKTE, pacueTa MHAUBUIYANBHBIX U KOJUIEKTUBHEIX J03 C YYETOM
[IPUHATUA TEX WJIA HUHBIX KOHTpMED (IIPMMEHEHHE HUHIAWBUIYAJILHBIX CPEICTB 3aLIHTHI,
BPEMEHHOE YKPBITUE B YOEXKMINAX, IBaKyalys 110 3aJI]aHHbBIM MapuipyTam).

PacyeT n03 NpOU3BOAHUTCA IO METOAMKE, H3JIOKEHHOA B [6]. B obmem ciayuae
YYUTHIBACTCA BHEIIHEE OOJy4YeHHE OT pPaJUOAaKTHBHOIO 00Jlaka M OT 3arpA3HECHHOM
[IOBEPXHOCTA 3EMJM, a TakKKe BHYTpPEHHee OO0Jy4YEHHE 3a CYET MHIrajasdIuu
pa/lIMOAKTUBHBIX IPOIYKTOB.

Orpannyenus yciaoBur npumenumoctn [IC  «RECASS»  onpenensirorcs
CJICAYIOUIMM JHarna3oHOM NapaMeTPOB:

10 CKOPOCTH BETpa 1-30 m/c;

[10 BLICOTE UCTOUYHHKA 0-250 Mm;

10 paCCTOSAHUIO MIEPEHOCA 10 S50 Km;

[10 COCTOSIHMIO aTMOC(EPEI OT YCTOMYMBOIO A0 HEYCTOHYMBOTO.

McxonHeiIMM  QaHHBIMH IS pacyera [no3 sABIAIOTCA, B ofmeMm ciyyae,
NPOCTPAHCTBCHHO-BPEMEHHEIE  TOJII  MIHOBEHHBIX  IPU3EMHBIX  KOHILIEHTpallMii
pagHOaKTUBHBIX TPOXYKTOB B BO3AYXE M HUHTECIPAIBHBIX KOHIEHTpAlMH BbINAACHUH,

NOJIYYEHHBIX M3 MOJEJIBbHEIX pacyeTOB HMIM INOCTPOEHHBIX Ha OCHOBE IICPBHYHEBIX
OAaHHBIX, XpaHsamuxca B b/l 3arpa3HeHu.
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MeToouKa pacyeTra pacCcesHHMA 3arpA3HAIONIUMX BEWIECTB B arMmMocpepe  Ipwu
aBapUHHEIX BBEIOpOCAax peanu3oBaHa Takke B paMkax DenepaibHOA CiayXKOBI IO
FHAPOMETEOPOJOTHH U MOHUTOPHUHIY OKpYyXaroliuen cpearl (Pocruapomer) [9].
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[Ipunoxenue Ne 12

K ITonoxeHuro

O MOBBIIIEHHW TOYHOCTH IIPOTHOCTHYECKUX OLIEHOK
paJHuallMOHHbBIX XapaKTEPUCTHUK

PaJUOAKTUBHOIO 3arpA3HEHUSA OKPYXKarOIIEN CpeIbl
M JO30BBIX HAarpy30K Ha IEPCOHAI U HACEJIEHHUE,
YTBEPXKACHHOMY NpuKa3zoM PeaepabHON CiIyXObI
10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY Haa30py

OT «  » 20 1. Ne

[IC « SULTAN)»

[1C «SULTAN» npegHazHadyeHO [UIA  OIEPATUBHOrO  MPOTHO3ZUPOBAHMUSA
paJinalMOHHON OOCTAaHOBKM 3a INpeAeiaMU CTaHUMHU B ciaydae aBapuu Ha AC ¢ LeIBIo
00OCHOBaHUA PELIECHHH O NPOBEACHUHU HEMEIJIECHHBIX 3alUTHBIX ACHCTBUI B YCIOBHUAX

MUHUMaJbHOH UWH(popManuM o BeIOpoce W MereoycaoBuax [1]. Opranusauuen-
pa3paboTunkoM 11C «SULTAN» asnsercs BHUMASC.

[1C «SULTANY» 1no3oasieT pacCYNTLIBATh:

OXMJAEMYIO IIOIVIOIIEHHYIO 03y HAa WOIMTOBHAHYIO Xe€je3y i IepcoHana (Ha

reppyuTopuy npomruiowaaku U B C33) U pa3nuyHBIX BO3PACTHBIX I'PYIMIT HACEJIEHUA 3a
CUET BABIXaHHUA PaJUOU30TONOB HOAA;

BPEMEHHYIO 3aBUCHMOCTE MOUIHOCTH 03Bl BHEIIHETO (POTOHHOIO M3JIYYEHHUS OT
paJvO0aKTHUBHBIX BHINAJICHUN U 00jlaKka HA MECTHOCTH,;

103y BHEUIHEr 0 00JIy4E€HHUs YEI0BEKA OT pafMOaKTUBHOIO 00JIaKa;

J103y BHEUIHErO 00JIy4E€HHUs YEJIOBEKA OT paJMOAKTUBHBIX BEINIAJCHUH HA MECTHOCTH B
3aBUCMMOCTH OT BPEMEHH I10CJIE€ Hayalla aBapHy;
JIMHEMHBIE U IUIOLIAJAHBIC XapaKTEPUCTHUKH oO0acTel, HaXO0XXJCHHE YeJIOBEKa Ha

KOTOpPBIX TPEOYET NPHUHATHS Pa3IUYHBIX JKCTPEHHBIX MEDP 3allUThl B 3aBUCHMOCTHU OT
COOTBETCTBYIOIIUX YPOBHEN BMEIIATE/ILCTBA.

Pe3ynpraTel pacyeTra paJWallMOHHEIX IIOCJIEACTBUN aBapuil 3a npeaensamMmu AC u
PEKXOMEHJAMNA [0 OKCTPCHHBIM 3aIMTHEIM JEUCTBHAM H  HUX 00BEMYy MOryT
O0aszupoBaThHCA Ha OUEHKE 0XKUZAeMOr0 BEIOpoca 8 aTMocdepy, NOJTY4ECHHOH:

B pe3yJbTaTe NPAMBIX H3MEPECHUHU;

[10 JAHHEIM O MOIIHOCTH 03Bl Y-HU3JIYYEHHUS B 3alUTHOH 00osouke peaktopa (a1
AC ¢ BB3P-1000);

YKCIIEPTHBIM I1yTEM;
110 OTKIIMKY B OKpYXarollen Cpee.

[1C «SULTAN» no3BoJigeT INpoBOAUTh PEKOHCTPYKIIMIO AaKTUBHOCTH aBapHTHOIO
BbIOpoca 1 M0 3KCIIEpUMEHTAIBHBIM JAHHBIM O MOIIHOCTHA J03bl (POTOHHOI'O M3JIy4YEHUA
Ha MECTHOCTH.

Baxnoir ocobenHocteio I[IC «SULTAN», ornuyaromeid ero o0T Jpyrux
AHAJIOTMYHEIX IPOrPaMMHBIX CpPEIACTB, SABJIAETCSA TO, YTO pPacyeT aBapUMHOM 03Bl
O0JIly4EHUss HACEIEHHA MOXET OCYUIECTBIATHECA C IIOMOIIBIO  CHEIHAJIbHBIX
[IepeaTOYHbIX PYHKIMHA, CBA3BIBAIOIINX 103y OT BCEX PAaJHOHYKJIHIOB ¢ JO30# TOJIBKO
ot I.

B nocaeaneir Bepcum IIC «SULTAN» umeercd Taxke BO3MOXHOCTH 3a/aBaTh
HYKJIMIHEIA COCTaB M aKTUBHOCTH BBIOpOCa, KOrjla OHM M3BECTHEI. IIpy 3TOM JOCTaTOYHO
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BBECTH JlaHHBIE TOJBKO O BhIOpocax HWPI’ (*™Kr, YKr, ¥Kr, ""Xe u '"Xe),
pagroU30TONnax = '37Cs, KOTOpBIE, B OCHOBHOM (Ooisice yeM Ha 95%), onpenendror
pauallMOHHYI0 00CTaHOBKY OKPY KAKOIEH cpelbl B HayalbHbIA nepuoy aBapuu Ha AC.

PexoMeHzanmu O BHUAaX M Macmrabax OJOKCTPEHHBIX 3allMTHBIX JI€HCTBHUH
OCHOBBIBAIOTCA Ha JCHCTBYIOIIUX KPUTEPUAX [UIA NPUHATHA PELUICHUA B HAYaJILHEBIH
[EprUo paJadallMOHHOH aBapuM, YCTAaHABIMBAIOIIHUX BEPXHHE W HHXKHHC YPOBHH
BMCIIATENFCTBA, a TAKXKE Ha IMPUHIMNAX OOOCHOBAHUSA H ONTHMH3ALMU C YYETOM
KOHKPETHOM 0OCTAaHOBKHM YU MECTHBIX YCIIOBHH.

B IIC «SULTAN» npoBoaurcs pacyeT KakK IIporHosupyemoit (0e3 yudera
BMEIUATE/IILCTBA), TaK MU IIpeAOTBpalla€MON 3alllUTHBEIMA MEPONPHUATUAMHM [103bI, IO
3HaUYEHUIM KOTOpOoH, B cooTBeTCcTBUU ¢ HPB-99 u pexomengaimmmamu MAT'ATO n MKP3,
orpeienaeTcl HEOOXOAMMOCTh BMELIATEIBCTBA B HOPMAIBHYIO J»XH3HEAEATEIBHOCTH
HAceJIEHHUs, a TaKXKE€ B XO35MCTBCHHOE U COLMANBHOE (PYHKIIMOHUPOBAHME TEPPUTOPHUH
Bokpyr AC B cilyuae pagdalldMOHHOM aBapUM Ha SIEPHOM PEaKTOpE.

[IC «SULTAN» #“cnons3yer CTaHAApTHYIO HHQOpPMALMI0 O METEOYCIOBUAX,
KOTOpPO# pacrnoJiararoT METEOCTaHIIMU M Ci1y>XObl BHEMIHENH no3uMeTpur AC, naHHBIE O
XapaKTEPUCTUKE 3E€MHOH ITOBEPXHOCTH B HAIPABJIEHMM BETPOBOI'O IIOTOKA, a TaKXeE
MUHHUMaJIbHBIA HaOOp 3KCINEPTHHIX JaHHEIX O NapaMeTpax aBapuifHoro BeiOpoca.

[IC «SULTAN» pazpaborano Ha 0a3e COBPEMEHHBIX IIPEJACTABJICHUHA O
MEXaHU3Max pacCesHUs PaINOHYKIHIAOB B atMocdepe U (GOpMHUPOBAHMH aABApUMHOM
J103b1 OONy4YeHUsA 4YeJI0B€Ka, HOPMATHUBHBIX HOOKYMEHTOB, pekoMeHpaunid MKP3 wu
MAI'ATO, xoropsie npuBeneHsl B lIpunoxenun Ne 17 K HacTtosmemy [1onoxeHuro.

Hcnonssyemsie B [1C «SULTAN» anroputMsl pacuera noJjis npu3eMHOH 00BEMHOM
AKTMBHOCTA HYKJIMIAOB OCHOBAaHBI HA [IBYX HOPMATUBHBLIX ['ayCCOBBIX METOIMKAX I
MOJIEJIMPOBAHNUA  PACHpPOCTPaHEHUA TIpUMECH B arMmocdepe, JACHCTBYIOLIMX Ha
TEppUTOPUU Poccuu.

B nepBoM METOAMKE IJI INONEPEYHOH Oy U BEPTUKANBHONH G, AUCIEPCHU IIPH
KpaTKOBPEMEHHBIX BBIOpOcax ucnoib3yrorcs ¢opmynasl Cmura-Xockepa [2,3-5], a BO
BTOPOA METOAMKE — OpPHUIHHAJIbHAasA arnmnpoKCcUManus Haubojiee 4acToO HCIOJIb3yEMBIX
popmyn Cmura-Xockepa (and 6,) ¥ bpurrca (418 oy), COranacHO KOTOPOH IOIEPEYHYIO
Gy U BEPTUKAIBHYIO O, JUCIIEPCUM IIPH KPaTKOBPEMEHHEIX BBIOpOCaX pacCUYUTHIBAIOT 10
ob11e# popmyJie, nNpeayIoKEHHON Ditpu [6].

[IC "SULTAN" mo3BossseT MNPOBECTH pacyeT aBapuiHOM 0361 O0Ny4YEHHS
4EJIOBEKA MPH CIEAYIOUMX OrPaHAYECHHUAX:

MaKCUMaJIbHOE pacCTOAHUE OT UCTOYHHKA BhIOpoca — 30 KM;

CKOpPOCTH BeTpa Ha BEICOTE durrorepa (hg = 10M) — 1 - 20 M/c;

COCTOSSHUE aTMOC(PEPHI — OT YCTOHYMBOIO O HEYCTOHUYHBOIO;

MHUHUMaIbHas 3pPeKTUBHAA BHICOTA BEIOpoca — 4 M;

MaKCHUMasibHas 3P PEeKTUBHAA BbicOTa BEIOpoca — 250 M;

MUHUMAaJIbHAsA [IPOAOIKUTEIBHOCTD BEIOpOCca — 3 MHH;

MaKCHMaJIbHasd INPONOJDKUTEIIFHOCT BBIOpOCAa — MHTEpBAJl BPEMEHH, B TE€YEHUE
KOTOpPOro MNOTOAHLIE YCIOBHUA (HalNpaBl€HUE M CKOPOCTh BETPa, COCTOSHHUE
yCTOMYMBOCTH aTrMOC(EpEl) U MapaMeTpal UCTOYHUKA BbIOpoca (3¢ ¢eKkTHBHAA BBICOTA,
HYKJIMAHBIA COCTaB U MOIIHOCTH BEIOpOCA) HE MEHAIOTCH;

3((EKTHBHBIA MaKCHMAaJIBHBIA AUaMETp al’po3osiedl B BeIOpoce He mnpeBbiaer 10
MKM, T.€. MX TPaBHTAallHOHHBIM OCRXKJICHMEM H3 arMoc(ephl Ha MNOACTUIAIOIIYIO
[TOBEPXHOCTH MOXXHO IIPEHEOPEYD;
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I[UDIOTHOCTL BbIOpAchIBaA€MBIX T[a30B COBINALAECT C IUIOTHOCTBIO AaTMOCHEPHOro
BO3jyXa, T.€. AMPPYy3Usd TAKEIBIX Fa30B HE pacCMaTpUBACTCA.

Bre ykazannwix orpaHuyeHuit [1C «SULTAN» M0OXHO HUCINONB30BaTh TOJIBKO JIJIA
'pyOBIX OLEHOK.

BxogHeIMHM napaMeTpaMd Ui pPAacyE€TOB ABJIAKOTCA. IapaMETphl WCTOYHUKA
BRIOpOCA PAAUOHYKIUAOB C YYETOM HUX OU3HMKO-XUMHYECKMX (QOPM CYILLIECCTBOBAHUS
(razoo0Opa3Hble, ajspo30JIM, MOJEKYJSAPHBIA W OpPraHMYeCKUil Hoa), IapaMeTphl,

XapaKTEPHU3YIOILIME METEOPOIOTHYECKYID OOCTAHOBKY; IIapaMEeTphl, XapaKTEpPU3YIOIHe
NOJCTUJIAIOLIYIO ITOBEPXHOCTE.
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2. MeToanl pacdeTa paclIpoOCTPaHEHHA PaJUOAKTHUBHEIX BEIIECTB B OKPYXANOLIEHA Cpele H
no3 oonydyenns HaceneHus. M.: MXO MHTEPATOMBDHEPI'O, 1992, 334 c.

3. Meronpl pacuera paclpoCTpaHCHHA palHOaKTHBHBIX BemECTB ¢ ADC H 00nydeHHA
oxpy>karouiero HaceneHus. Ne 38.220.56-84. bezonacHOCTh B aTOMHO# 3HepreTuke, T.1, 4.1. M:
MXO HMHaTepatomanepro, 1984.

4., COOpPHHK IMpaBHJI X HOPM M0 pagHalMOHHON 0€30IMacHOCTH B aTOMHOM JHEPreTHKE, T.3.
M3 CCCP, M., 1989.

5. I'yceB H.I'., benges B.A. PaguoaktuBHseie BoIOpoChl B buoctepe. CnpaBounuk. M3a. 2-e,
[iepepabOTaHHOE K AONONHEHHOoe. M.: DHeproatomusaart 1991, 256¢.

6. Mertoauyeckue yKa3aHus 110 pacyeTy paauallMOHHON 0OCTAaHOBKH B OKpPYXKAIOLIEH cpele

i OXHAAEMOTo O0OJydeHHUA HACECHUA IPH KpPaTKOBPEMEHHBIX BbBIOpOCaX pagHOaKTHBHBIX
BelecTB B atMmocdhepy. MITA-98. Munarom Poccun, M., 1998.
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[Ipunoxenue Ne 13

K Ilonoxenuro

O IOBBIIIEHNH TOYHOCTH ITPOTHOCTHYECKUX OLEHOK
paJHalHOHHBIX XapaKTCPUCTHUK

PagUOAKTHBHOI'O 3arpsA3HEHUA OKpYKarolEen cpeabl
H JO30BBLIX Harpy30K Ha II€PCOHAJI ¥ HaCEJIEHHE,
YTBEPXKIAEHHOMY IpHKa3oM DenepanbHoi cnyXObI
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

1 ATOMHOMY HAA30pyY

OT «  » 20 1. No

[1C «cHOCTPAJAMYC»

Onno n3 HeMHorux arrectoBaHHEeIX IIC «cHOCTPAJIAMYC» npeaHazHadyeHO A
O11epaTUBHOTO (@BTOHOMHOIO) IIPOTrHO3UPOBaHUA paJUallMOHHON OOCTaHOBKH IIpH
BhIOpOCAaxX paJIMOAKTUBHBIX MaTepuajioB BO BpeMs aBapuil Ha AC M Opyrux sAE€pHBIX
oOnekTrax. CucreMa MOXET OBITH HUCIOJIB30BaHA 1A NOALEPXKKHA IPUHATHA PEIIEHUN B
peaJIbHOM BpPEMEHM Ha HayajdbHOH (oCcTpoil ¢asze) paaguannoOHHOM aBapu |[1,2].
Opranuszanuen-pazpadborunkom [IC «HOCTPAJIAMYC» sgasnserca HWMbPADS PAH.
MareMaTndyeckas MoJieNb, UCrobp3yemas B ykazaHnHoOM 1IC, orHocuTca x JlarpaHxeso -
CTOXaCTHYECKOM MOJECIN pacnpoCTpaHEHUs paJUOHYKIIMIOB B arMocgepe, Koropad
paccmMoTpeHa B Ilpunoxenun Ne 18 x Hactrosmemy llomoxeHuro. Ota Moaens Tpedyer
CYIIECTBEHHO OO0JiblIe BBIYUCIUTEIBHBIX PECYPCOB M BPEMEHHU [JIA pacuera, 4YeM
| 'ayCcCOBBI MOAENH, HO BO3MOXHOCTH COBPEMEHHON KOMNBIOTEPHON TEXHUKU MMO3BOJIAIOT
TPOBOJMTL pACUY€Thl B paMKaxX 3TOH MOJAEJIH B PEIKHUME PEAILHOTIO BPEMEHH.

11C no3BonseT paCCYUTHIBATE CICAYIOLIUE JaHHEIE:

MIHOBEHHEIE€ 3HAYECHHUSA [TIPU3EMHBIX KOHIEHTPALHHA I KaXXJ0ro paJHuOHyK/INa;
BPEMEHHBIE UHTEIPaJIbl KOHIIEHTpaluH;

MOIIHOCTH J03bl U 03Bl OT KaXJ0T0 paAfHuOHYKIKUa (MU CYMMapHEIE OT BCEX

HYKJIMIAOB) Ha pa3HBI€ OpPraHbl, C YUYETOM BO3PACTHBIX I'PYNIl YU [0 PAa3HBIM IYTAM
00JIy4YeHHU:

BHEIIHEE 00/Ty4EHHE OT paJMO0aKTUBHOro o0J1aka,
BHELIHEE 00NYUYEHHUE OT 3arpA3HEHHON ITOBEPXHOCTH,

BHYTPECHHEE 00J1ydeHHe OT MHIAJIAIIAOHHOTO [IOCTYIJIEHUS
pPa/IMOHYKJIIXIOB.

«HOCTPAJAMYC» coaepKUT IBE€ OO3UMETPUYECKUX MOJCIH i1 BBIYHCICHUA
1036l BHEIUHEro oOJydyeHHUs OT 3arpA3HEeHHOro Bosayxa. Ilo nepBoi Mozenn
ONpEeAeIAEeTCA 1032 OT OJHOPOAHOro 06jaka 0ECKOHEYHON MPOTIKEHHOCTH ¢ 3aJaHHOM
[UIOTHOCTBIO AKTUBHOCTH. JTa MpocTtag MOJEIb HCIONb3YETCSA, KOrJa pa3Mephl
paJvMOaKTUBHOro o0Jsiaka AOCTAaTOYHO BeJIUMKU. OOHAKO OHA CTAaHOBHUTCA HEKOPPEKTHA,
KOI'Jla XapaKTEpHBIA MacwuTtad M3MEHEHUA INIOTHOCTH AKTHBHOCTH COIIOCTABHUM HIJIH
MCHbIINE XapaKTEpHOW INIMUHBI Ipobera ¢GOTOHOB B Bo3Ayxe. B 3Tux ciyyasx
IIPUMEHSIETCS  Jpyras  NO3UMETpUYEcKas  MOJENb, IO3BOJIAIOMIAS  KOPPEKTHO
pacCYMTHIBAThL J03y 00nydyeHus oT o6s1aka IpOU3BOJIBHON GOPMEI U pa3MEpOB.

B 3TOoN MOJEIM MOLIHOCTE J103bI paCCYUTHIBACTCH KaK CyMMa MOIIHOCTEH OT BCeX
NpoOHBIX TOYEK, cocraBigomux obmako. Kaxzgas Todka paccMaTpHBaeTcs Kak
TOYEYHBIH UCTOYHHK C M3BECTHBIMM aKTMBHOCTHIO U HYKJIMJHBIM COCTaBOM. /[N Toro,
4TOOKI U30€XKaTh MPH pacyeTe IPOrHo3a rPOMO3AKUX BEIYUCIICHUH C CYMMHPOBAHNEM 10
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YHCPreTHUYECKOMY CIIEKTPY U3IYYEHUA KAXKIAOT0 HYK/IHIa, 3aBUCUMOCTHA MOIUIHOCTH J1035]
OT TOYE€YHOI'0 UCTOYHHKA, KaK QYHKUUHM OT pacCTOAHUA IO TOYKHU U3MEPEHUSA, U1 BCEX
HYKJIMJIOB pacCYMUTaHBl 3apaHee ¥ BBEIEHBI B 0a3y maHHBIX. [loaTOMy 11 BeIYMCIIEHUA
MOLIIHOCTH 03kl OT JO00A InNpoOHOM TOYKH HEOOXOAUMO JIMIIL IIPOU3BECTH
AHTEPITONALNAI0 MEXY TaOTMYHEIMU 3HAYECHUSMMHU.

MeTeopoJIOrHYECKUE YCJIOBUA UM ITapaMETpbl HMCTOYHMKA MOI'YT MEHATBCA CO
BPEMEHEM.

B03MOXHO€ MCIOJIB30BAHUE MPOrpaMMBI: MOArOTOBKA NMPOTHO3HOW HMHMOPMALVH
IpM aBAapUHHOM peE€arupoBaHUH; TPEHMHI, OOyY4YEeHHE, MOArOTOBKA M IIPOBENCHUE
JICJIOBBIX MIDP; pacyeThl MOCIECACTBUNA MPHU pa3IN4YHBIX CUCHAPUAX PA3BUTUS aBapUMHBIX
curyalui nng o6ocHoBaHUs 0€30aCHOCTH 00BbEKTOB MCNOJIB30BaHMA aTOMHOMN SHEPIUH.

Tun o6bekra UCNoJIBL30BaHUSA aTOMHOM JHEPIUU - JIIOOBIE OOBEKTHI, HA KOTOPBIX
BO3MOHBI aBapuilHble BBIOPOCH paJJMOAKTUBHBIX BELECTB B aTMOCheEpY.

MogeaupyeMbie peXUMBI — JIOOBIE pEXHUMBI, CBA3aHHBIE C aBapUHAHBIMHU
BbIOpOCaMU aKTUBHOCTH B aTMOCPEDY.

Pacyer aTMoChepHOro nepeHoca B MNPOCTHIX METECOPOJOTHYECKHUX YCJIOBUAX.
[Iporpamma He MOXET HCHOJbL30BATHCHA AJIA MOAECJHMPOBAHHMSA NeEpeHoca B
0COOBIX METEOPOJIOTHYECKHX YCJIOBHAX — B aTMOC(PepHBIX (PPOHTAX, NPH OPH3OBOH
NUPKYJAUHH, IPH TOPHO-I0JTHHHON UHPKYJIALHH,

JlonyCTUMBIE 3HAYECHUA ITapaMETPOB:

CKOpPOCTh BE€Tpa 0,5 - 15m/c
BbICOTa UCTOYHUKA 0-150m
pa3Mep 00;1aCTH MOACINPOBAHUSA 50 M - 60 KM OT UCTOYHHKA

BEIOPOC — MIHOBEHHBIN, KPATKOBPEMEHHBIA WIHU INPOJOIKUTEIBHEINA (10 HECKOJIBKMX
CYTOK).

lToyHocTe pacyera oOmNpenensaeTcs TOYHOCTBIO MCNOJIB3YEMBLIX BXOJHBIX JIAHHBIX,
TaKMX, KaK HWHTEHCUBHOCTh MCTOYHHKA, HOAaHHBIE O BETpPE, KJIACCE€ YCTOMYHUBOCTHU
arMOC(QeEpHI.

[Ipy Hanuyum [JOCTOBEPHON HHPOpMauuu 00 HCTOYHHKE H O IapaMeTpax
ATMOC(EPHON NUCIIEPCUU MOAEIE JAa€T HECMEIIEHHYIO OLICHKY, T.€. OTKJIIOHEHHA B 00¢

CTOPOHBI IIPAKTHYECKH pPABHOBEPOSATHEI, H pacOpelelICHUE HMMEET MaKCHUMYM,
NPUXOAANUUCA Ha U3MEPEHHOE 3HAUYCHUE.

OTK/IOHEHHEe BeJHYHHBI NPH3EMHOH KOHUEHTPAUHMH Ha paccTosmHusuXx ao 60
KM ¢ BepOoSTHOCTLIO 90% yxkiaabiBaeTcs B OAHH NMOPAAOK BeJHYHHBI. OTKIIOHEeHHE

MAaKCHMYMa KOHUEHTPAMH HA OCH CjJeAa Ha 33aJaHHOM PacCTOSIHHHM C
BepossTHOCTLIO 90% ne npesbnxaer 3. He HabmromaeTcs 3aBHCHMOCTH TOYHOCTH
[IPOrHo3a OT pacCTOSHMA (MIPU KPUBOJIMHENHON (opMe ciie/la BMECTO pacCTOSHHSA OT
UCTOYHHUKA CJIEAYET UCIONB30BaTh IYyTh, NIPOUAECHHBIA BA0Jb ciefa). OuneHka TOYHOCTH

OCTAeTCAd B CUJIE U B TOM Cllyyae, KOrja Ipu3eMHas KOHLIEHTpallMs B 3aJlaHHOHW TOUKE
GOpMHUPYETCH NPU HATIOKECHUHU HECKOJIBKMX TPACKTOPHH.

Pe3ynpraThl pacuera MMEIOT HEKOTOPHINA CIIyUYaWHBIM pa3Opoc BOKPYI CPEIHErO
3HAYEHHUS B CHIIy CTOXACTHYECKOrOo XapakTepa MOAEIH, B KOTOPOH pacnpOCTPAHEHUE
BpIOpOCa MpeACTaBIACTCA ABMKEHUEM OOJNBIIOIO KOJWMYECTBA MPOOHBIX TOodeK (METOM
Monre-Kapno). Ilpu uyucne npobHeIXx Toyek N=2000 nucriepcus pe3ybTaTOB pacyeTa
cocraBiger 30%. Ora BeaIUYHMHA MOXET OBbITh YMEHBIIEHA ITYTEM YBEJIHYCHUS

KOJINYECTBA TOYEK, NMPUYEM YMEHBIIECHHUE OyAET MpONOPLHOHAIEHO 1/ VN , HO IipH 3TOM
YBEJIUUYUTCSA BPEMS pacyerTa.
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JI1st pacyeTa KOHLUEHTpAUUU paguOaKTUBHOW NMpUMECH B aTMOC(hEpE HUCIIOIB3YETCH
HHOJIYDMITUPUYECKOE HECTAlMOHAPHOEC YPAaBHEHHE aIBEKUUMU-IUPPY3UH C YUYETOM
HEOJIHOPOJHBIX IToJieH BeTpa U KodIpouuueHta nudpdys3nu. Meroa peleHus — MeTol
CTATUCTHYECKUX MCIIBITAaHUHA (MOauUUMpOBaHHEIN MeTo MoHTe-Kapio).

HMcxoaHbie xaHHBbIC AJIA pacyera:

1) MeTeoposIornyecKre JaHHEIE:

CKOPOCTb M HarpaBjieHHE BeTpa Ha BeIcOoTe 10 M (3Ta BEeIWYMHA COOTBETCTBYET
CTaH)lJapTHOMY 00BE€MY JIaHHBIX Ha T[IPU3EMHOM  YpPOBHE, II€pelaBacMBbIX
MCTCOCTAHLIMSIMH M METEOoNocTaMd POCCHHUCKOH ruapoMeTeocnyK0bl (BBICOTHBIA
MpodHUIL CKOPOCTH BETPa BOCCTAHABJIUBAETCA C NIOMOINBIO BKJIFOUYEHHON B KOJ MOJEIIN
[IOrPAHUYHOIO CJIOSA aTMOChEPE]);

KJlacC yCTOHYHMBOCTH arMmocdepsl (€ciau  HET HHGOpMAallMh 10 KJaccy
YCTOMYUHMBOCTH, BBOJATCA CHHONTHYECKHME JAHHBIE OJ8 €ro OLEHKH. BpeMsi roja,
CYTOK; 00JJa4HOCTh, BUJUMOCTh; HAJIMYNE CHEXKHOIO NOKPOBA);

WHTCHCUBHOCTH OCaJKOB.

2) HcTOYHHK:

BhICOTA BbIOpOCa;

IJIUTEJILHOCTE BBIOpOCa;

MoJIHasi aKTUBHOCTH B BhIOpOCE;

HYKJIMJIHBIA COCTaB BBIOpOCa;

CKOPOCTEL 'PABUTALIMOHHOIO OCAXJAECHHUSA a3pO30JbHEIX YaCTHII,;

CKOPOCTBH CYXOr'0 OCAXIACHMA;

KO3 PUIUECHT BEIMBIBAHUA OCaJKaMH.

3) JlaHHBIE€ O MECTHOCTH:

LllepoxoBaTocCTh,

peased (€CIM HET JaHHBIX, PEJibed CYUTAETCS IIJIOCKHM).

Cucrema MOXET OBITH HMCIOJIB30BaHA I MOACJIUPOBAHHUSA PACHPOCTPAHEHUS
BEIOpoca M000ro marepuana, B TOM YHCJIE€ TOKCHYHBIX BEWIIECTB B Tra30BOA W/ WIH
a’3pO30JIbHOM (OpME C IMOCIECAYIOUUM BBINIAACHUEM HA IIOYBY, HO UMEET YIYOJIEHHYIO
OpPHUEHTAIUI0O HA OOBEKTHI AaTOMHOM JHEPreéTHKA U BHIOPOCHI paJJHOAKTHBHBIX BEILECTB B
armocepy. OHa coaepxur 0a3ly JaHHBIX II0 CBOWCTBAaM  pPaJUOHYKIIM[OB
(KO3 PULMEHTBI JO30BOr0 IpeoOpa3oBaHus, IIEPHOJIEI IOJypacana).

BrIXOOQHBIMHM JaHHBIMHA CHCTEMEI ABJISAIOTCA IPU3EMHBIE OOBEMHBIE AKTHBHOCTH
HYKJIMJIOB, IIJIOTHOCTH PAaJUOAKTUBHEIX BBIMAAECHUH, a TAKXKE MPOTrHO3HUPYEMEIE 036l U
MOLIIHOCTH J03bl OT pa3HbBIX HYKJIUIOB H I10 Pa3HBIM NYTAM 001ydeHHs.

Pe3ynpraTsl MOJACIHUPOBAHHA B IIPOLIECCE pacyeTOB OTOOpa)KarOTCA Ha KapThl
MECTHOCTH B BHJE KOHTYPHBIX JIMHUM YPOBHS WIM 3aKpanieHHBIX obOnacreit. llo
OKOHYAaHMM pacyeTa BapuaHTa MOXHO IIPOCMOTPETh TIpaPHUYECKUE BpPEMEHHEIE
3aBUCMMOCTH BBIOpAHHBIX (PYHKIUA B pAAE TOYEK WIH HX 3aBUCUMOCTH OT PAaCCTOSAHHSA U
yriaa. Taxke OpeayCMOTPEHBl pPas/IMYHBIE THUIIBI BBIXOAHBIX TEKCTOBBIX (PaljiOB —
JJOKYMEHTOB Ul CaMOCTOATEIBLHONM 00pabOTKHM C MOMOINBIO APYTHX CTaHJAApTHBIX
[IPOrPaMMHAIX ITPOJYKTOB.

CucreMa InoO3BOJIAET AaHAJIU3UPOBATH pPa3jIMYHBIE IO MacinTtabaM aBapuM — OT
JIOKAJILHOM (JJIMTEJIBHOCTBKO HECKOJIBKO 4acOB) 0 JOCTATOYHO CEPHE3HOM (HECKOJIBKO
CYTOK IT0 BpEMEHH BbIOpOCA MM pacpOCTPaHEHHUA U ¢ 30HOH oxBaTa oT 50 M 10 60 km).
OrnucaHue MOJENH, IPOTPaMMHOIO CPpEeACTBA, YaCTH BEPH(PHUKALMOHHEIX 3KCIIEPUMEHTOB
onybinkoBaHoO B [2-7].
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M3 cpaBHEHMs C 3KCIIEPHUMEHTAJIbHBIMHM JAaHHBIMH I0Ka3aHO (2], 4yTo pe3y/bTaThl
00JICC CIIOXKHBIX MOJIEJIEH, BHEJIPEHHBIX B CHUCTEMY, IO KpanHEH Mepe, HE XYXKe
MC110JIb3YEMBIX HOpPMAaTHUBHBEIX MeTOAUK [8-10] B uX oOnacTsix NpUMEHUMOCTH, a TIpU
pacIIMPEHUH 3TUX 00/1aCTEN aJ€KBATHO OINMCHIBAIOT BIUSIHUE 00/I€€ CINOKHBIX UCXOAHBIX
NIAHHBIX, 3aJI0)KEHHBIX B MOJEIIAX.
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1. HOCTPAJAMYC. KomnploTepHad  CcHUCTEMA  NPOTHO3UPOBAHUS U aHaAJIA3a

paJHallMOHHOH OOCTAaHOBKM Ha paHHed craguu aBapuM Ha ADC. MHCcTpykuus nosn3oBarels.
NMBPAD PAH, uas.Ne 3429 M., 2001.

2. Bepuoukanus xomnerorepHoi cucrteMbl “HOCTPAIJAMYC” nid nporHo3vupoBaHUA
pa/IMallMOHHONR OOCTAaHOBKM Ha paHHel craguu aBapuu Ha AODC. BepudukanMOHHBIA OTUYET.
UBPAD PAH, nus.Ne 3431, M., 2001.

3. Arutunjan R.V., Bolshov L.D., Belikova G.V., Sorokovikova O.S. et al. Models of
Radionuklides Transport in Atmosphere from Integrated Software Package NOSTRADAMUS.
Preprint NSI-31-94, 1994.

4. ApytionsH P.B., bemukos B.B., benukoa I'.B., CopokosukoBa O.C. u gp. Kowm-
neprotepHas cucreMa HOCTPAIJAMYC ana noanepXKu NPUHATHS PELICHUH NMPU aBapHHHBIX

BbIOpOCaxX Ha paguallMOHHO OoINacHbIX 00BEKTax. M3BecTHd akageMHH HayK, cepusl DHEPreTuka,
No 4, 1995,

5. Apyrionsd P.B., benmuxkos B.B., bemukoBa ['.B., CopokxoBukoBa O.C. u ap. Hosrle
DPQEKTUBHEBIE  YHCIECHHBIE METOAUKH  MOJCIMPOBAHMUS  IIpouecca  pacnpoCTpaHEHHS

pasiIMOHYKINJA0B B atMocdepe M UX IMPaKTHYECKOE HUCIOJIb30BaHHe. M3BecTHs akageMHH Hayk,
cepus JHepreruka, Ne 4, 1995.

6. bemkoB B.B., bemuxkoBa [I'B., ®oxun A.JI.,, CopokoBukoBa O.C. u ap. AHaiIu3

CpasHEHHWsT HOPMaTHBHBIX MOJENEH INEPEHOCAa PAJUOHYKIHJOB B aTMocdepe ¢ JiarpaHXeBou

MOJ{€/IbIO, HCNOJIL3YEMOH B HHTErpupoBaHHOM nakete ‘NOSTRADAMUS”. [Ipenpunt UBPA3
PAH, 1996.

7. Grisenko A.lL., Belov N.S., Semenov V.N., Sorokovikova O.S. The Unique Experiments
on the Assessment of Accident Consequences at the Gas Transport Systems. Society for Risk
Analysis-EUROPE, Stockholm, 1997, p.724-729.

8. (COOpHMK IpaBHJI U HOPM IIO paJHallHOHHON 0€30MacHOCTH B aTOMHOW PHEpreTHkKe, T.3.
M3 CCCP, M., 1989.

9. Steven R.Hanna, Gary A.Briggs, Rayford P.Hosker Handbook on atmospheric diffusion.
Technical Information Center U.S, Department of Energy, 1982, p.91.

10. User’s Guide for CAP88-PC. U.S. Environmental Protection Agency. Las Vegas, 1992.




48

[Ipunoxenue Ne 14
K [TonoxXeHuio

O IIOBBIIIEHHHA TOYHOCTH IIPOTHOCTHYECKHUX OLICHOK
pagyallHOHHEIX XapaKTEPHCTHK

PaJNO0AKTHBHOIO 3arpA3HEHHUSA OKPYXKalOUEeH CpeabI
H JO30BBLIX HArpy30K Ha NEPCOHAJI H HaceJIeHHE,
YTBEPXKIECHHOMY IpUKa3oM PenepabHON CITyXOBbI
10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY HAJ30pYy

OT € » ‘ 20 1. No

[1C « JO3A»

[1IC « JO3A»npuMeHsaeTCS IJIA pacyera 103 00ydYeHUsA HaceleHUs NpH aBapHiaX
Ha aTOMHBIX CTaHIMAX C BBIOPOCOM paaMOaKTHBHBIX BEUIECTB B aTMoOCQepy.
Opranuszanueii-pazpaboryukom I1IC «1O3A» sasnserca PHIL "KypuaToBckuu
nuceruryT' |1, 2].

[1C «JIO3A» pacCUHUTHIBAET J03bl BHEUIHEro OOJNYYE€HUSA OT PAAUOHYKIHIOB,
HaxoadIuxcss B O0Jlake M Ha IMOBEPXHOCTH 3€MJIH, M BHYTPEHHEro oOJIy4yeHHUSA OT
PaJMOHYKIHUJI0OB, MOCTYIIMBLUIUX B OpraHU3M C BABIXa€MEIM BO3AYXOM (HMHransuus), 4
Npy NOoTpeOJICHNH NIPOXYKTOB IIMTAHUA.

Ozpanuuernus Ha npumernerue 11C « JO3A»

[1C «JIO3A»npumMmeHsaeTca Ha 3tane npoektupoBaHud AC B 1enax 000CHOBaHUs
pajlalMOHHONH O0€30I1aCHOCTH NPH aBapHUiX.

[1C «JIO3A» paccuuThiBaeT 3(O(EKTUBHYIO O3y U DKBUBAJICHTHYXO 03y HA
pa3/IMYHbLIE OpraHbl 4YEJOBEKAa B TOYKAX CEKTOpPa, XapaKTEPU3YEMBIX YAAJIECHHUEM OT
HCTOYHHKA BbIOpOCa, I CJIEAYIOMMX BUOB O0JIyYECHUS

BHEIIHEE OO0JIlydeHHE OT paJduoOHYKIHUAOB, HaxOoJAIIMXCsI B o0jnake U Ha
[1I0BEPXHOCTH 3E€MJIY;

BHYTpPEHHEE OOJNYUYEHME OT pPaJUOHYKIMIOB, IIOCTYIIUBIIUX B OpPraHU3M C
BIBIXaCMBIM BO3J1YXOM (MHTAIALMA) U [P NOTPEOJICHUN NIPOAYKTOB ITUTAHUA.

Ilonycmumbvle 3HaueHUs hapamempoes

MuHUMaNnpHOE pacCTOSSHUE OT HMCTOYHMKA BBIOpOCAa IIpH pacyeTe BHELIHETO
obnyuyeHus ot olJyiaka: TOYKa MakKCUMyMa INPHU3EMHONM KOHIIEHTPAIUH; MAKCHUMAILHOE
pacCTossHUE OT UCTOYHHUKA: 40 KM; CKOpOCTh BeTpa Ha BeIcoTe durorepa (10m): 1-30 m/c;
MHUHUMAJILHAs J3(Q@EKTUBHAs BbBICOTa HCTOYHHKA BeIOpoca: 4 M; MaKkCHMallbHaf
3(Q(PEKTUBHAA BHICOTA UCTOYHHKA BeIOpoca: 250 M; MUHMMaIbHasA MPOAOXKHUTEIBHOCTE
BblOpoca: 10 MHH; MakCUMaJIbHas IMPOJOKUTEIBHOCTh BEIOpOCa: MHTEPBAJl BPEMEHH, B
T€YEHHE KOTOPOI'O MOr0HBIE YCIOBUA HE MCHAIOTCH.

Tounocmb pacuema, obecneyusaemas 6 obracmu OONYCMUMbBIX 3HAYEHUU
napamempos

TouynocTs pacyera n03 OONYy4EHHMA HACEICHHA OIPEHCHACTCS TOYHOCTBIO
ACIIONB3YEMON MOJENH pacCerBaHHUAs INPUMECH B arMocdepe, MNOrpeIIHOCTHIO
4YHUCJIEHHOr0 METO1a pacyeTa napaMeTpoB U BEIOOPOM HCXOAHBIX JaHHBIX.

NUcnons3zyemsie B I1C «JJO3A» MeToasl pacyera pacpOCTpaHEHHUS PaJUOHYKIIHIOB
B OKpyXawllel cpeae, OCHOBAHHEIE Ha [aycCoBOM MOIENH pacCEeIHUd, IpH
obocHoBaHuu Oe3onacHocTd AC Ha JTane nNPOEKTHPOBAHMA JAlOT JOCTAaTOYHYIO
TOYHOCTh Ha PaCCTOAHUAX N0 JAECATKOB KWIOMETPOB [3].
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MeTton  4YMCIEHHOTO HHTerpupoBaHus, npumeHeHHeln B [IC  «JO3A»,
obecrieyuBaeT NOrpelIHOCTE He 6oJiee 0,1%.

[1IC «JIO3A» no3Boisier IPOBECTH KOHCEPBATHUBHYIO OILIEHKY 103 IIpH
COOTBETCTRYIOHIEM BBIOOPE UCXOIHBIX JAHHBIX.

CeedeHust 0 Memooukax pacuema, peanuzogaruvix 6 I1C «[JO3A»

[Tpu peanunzanuu [1C «JIO3A» npuMeHEHA METOAMKA, [TO3BOJISIOUIAS IIPOBOAUTE:

pacyeT pacIpOCTPaHEHUS PAIHUOHYKJIUIOB B OKpYXKawlieill cpeae, OCHOBAHHBIN
Ha MOJEIM CTAaTUCTUYECKOH TraycCoOBOM TEOpHHM arMochepHor audPy3un U
KJJaCCU(UKAIMKY KAaTeropud yCTOHYMBOCTHM arMocdhepbl NOpHd  OJONYUICHHUH, YTO
MOJACTUJIAIONIAA ITOBEPXHOCTh 3€MJIM IUIOCKAA C pa3JIMYHEIMHU THIIAMH IIEPOXOBATOCTH;

pacyeT J03 BHELIHEro obiydeHus OT o0Jjiaka U NOBEPXHOCTH 3€MJM U O3
BHYTPEHHEro o0Jy4yeHUs IIPpHU UHTaJALUHA U NPH NMOTPEOJIEHUH NPOAYKTOB NMUTAHUA,
OCHOBAHHBLIA HA MCIIOJB30BAaHMM KO3(QGMHUIMEHTOB Iepexoja Mo IMHUIEBHIM ILIENOYKaM
[4| 1 6a361 NAaHHBIX MO JO30BHIM KO3DPUUMEHTAM.

BXOoAHLIMM MapaMeTpaMHM J[UIS pacyeToB SBJSAIOTCA: TapaMeTpbhl HCTOYHUKA
BEIOpOCAa PAAMOHYKJIHUAOB C YYETOM HX (PU3NKO-XUMHUYECKHUX (GOpPM CYLIECTBOBAHUA
(razooOpa3Hbie, ad’po30JIM, MOJIEKYJIAPHBIA W OpraHUYeCKUid HOJ);, NapaMeTphl,
XapaKTEPUIYIOLIIHE METEOPOJIOTHYECKYIO 00CTaHOBKY; [1apaMeETPEl,
XapaKTepU3yUIUeE MOJACTUIAIONYO NOBEPXHOCTD, JJaHHEIE O pallMOHE ITUTaHMA.

Cnucox qureparypsl K Ipunoxenunro Ne 14

1. IIporpamma JIO3A-RRC. ODAII-SP, Ne 393 ot 28.12.96.

2. ArrectaumoHHbll mnacnoptr Ne 117 k mnporpammuomy cpeacrsy “ JIO3A 7.
Peructpanuonnsii HoMep nacnopra arrecrauuu IIC B 'ocatromuHanszope Poccum Ne 117 ot
02.03.2000.

3. Y4Yer AUCHEPCHOHHBIX NapaMeTpOB arMocdepbl NpH BeIOOpE IIOMIANOK /I aTOMHBIX
DJIEKTPOCTAaHUHH. PYKOBOJACTBO 10 O€30macHOCTH (cepus u3aaHui no 6e3zonacHoctH Ne 50-SG-
S3). MexnyHapoaHoe AreHTCTBO 110 ATOMHOK JHepruu, Bena, 1982, 105c.

4. Meroapl pacuera pacnpoCTpaHEHHs paavoakTHBHBEIX BemecTB ¢ ADC u oOiyueHus

okpy>aromero HaceneHus. Ne 38.220.56-84. bezonacHocTs B aTOMHO¥M 3HEpreTuke, T.1, 4.1. M:
NUMXO HnrtepaTromanepro, 1984.
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[Ipunoxenune Ne 15

K [IonoXxeHu1o

O MOBBIIICHHH TOYHOCTH IIPOrHOCTUYECKUX OLIEHOK
pagUallHOHHBIX XapaKTEPUCTHK

PaagOaKTHBHOIO 3arpsA3HEHUS OKPYKaIOLIEHd Cpelbl
H IO30BLIX HAarpy30K Ha IIEpCOHAJI H HAaCENEHHE,
YTBEPXKIAEHHOMY NpHKa3zoM PenepanbHOMN CITyXKObI
10 3KOJIOTUYECKOMY, TEXHOJIOTHYECKOMY

H aTOMHOMY Haa30py

OT K  » 20 1. No

[IC «GENGAUS»

[IC «GENGAUS» npeaHasHayeHO /11 ONEPAaTUBHOIO INPOTrHO3HMPOBAHUSA
pajMallMOHHON OOCTAaHOBKM 3a IpE€aciaMH CTaHUUM B ciay4yae aBapuu Ha AC u 1
OLICHKHM 0€30MaCHOCTH HACEJIEHUA IIPU aBapUMHEIX CATYalUAX HAa paJualMOHHO-0ITaCHBIX
obnexrax. Bnagenruem [1C «GENGAUS» sasnsercs ['ocynapCTBEHHBIA HAay4YHBIN
ncurp HMucruryt 6nodpusnkun (I'HL-UBPD). Ilpu paspaborke [IC «GENGAUS»
MCI10JIb30BAJIMCh NIOAXOABI K OLEeHKe aBapuii Ha AC, KOTOpPBIE INPUMEHAINUCH [IPU
IPOBCACHUM YUYECHUHM B ABapUiHOM MEIUIIMHCKOM paJdvualMOHHO-A03UMETPHYECKOM
nedrpe  HII-UbO.

[IC «GENGAUS» mno3BoJIA€ET pacCYMTHIBATH pacClpOCTpaHCHHUE BHIOPOCOB B

arMocepe no layccosoit momenu [1]. BxomHele nmapamerpsl ['ayccoBod MOJENHU
3a/1al0TCs COrj1acHo [2].

Pacuet 103 Ha HaceneHnue nposoaurca 1o Mmoaenu GENII [3], koTopas pazpaboraHa
B CILIA u minpoko ucnonssyercsd. C noMoubio GENII MOXHO nNpoBOAXUTE pacyeTsl [Jis
HENPEPBLIBHEIX U KPAaTKOBPEMEHHEBIX (aBapMMHBIX) aTMOC(HEPHBIX BbhIOPOCOB, a TAKXKE
i cOpoCOB B peKH M 03€pa, IpH 3arpA3HEHUM I[IOBEPXHOCTHM IOYBEI. Mojelb
YUUTBIBAET BCE€ OCHOBHBIE IMIUIEBBHIE LENOYKHA IOCTYIUICHUS HYKIHJOB B OPraHM3M,
NpouEecCH MeTabo/iM3Ma M, YTO OCOOEHHO Ba)XXHO, BPEMA roja aBapHMHHOro BHIOpoOCa.
KomnerotepHele koasl GENII pa3paboraHsl B COOTBETCTBMH C HallMOHAJIbHBIMH
cranaapramy ClIIA 1 npomiy HECKOJIBKO HE3aBUCHMBIX IPOBEPOK.

1HC "«GENGAUS» paspaboran B coorBercTBUM ¢ TpeboBaHmaMu HPB-99 1o
O0JIy4eHHIO HaceJIEHUA B aBapUHUHBIX CUTyalusax. Jl03bl pacCUHUTBIBAKOTCH I8 pa3sHbIX
MOMEHTOB BPEMEHHU M0CJI€ aBapUU. PaCCUUTEIBAIOTCH 3KBUBAJIEHTHBIE J03EI Ha JIETKHE,
IIUTOBUAHYIO XeJjle3y, FOHaAbl, KOXY, 103a BHEUWIHEro o0rydyeHus U 3ddeKTUBHAA 103a.
D(PPEKTUBHAA 1032 MOXKET paCCYUATEHIBATHCA I BCEX BO3PACTHRIX rpynn coriacHo HPb-

99. Jlo3a Ha IUTOBHUAHYIO MKEJIE3y PpacCYUTHIBAETCS [UIf BCEX BO3pPACTHBRIX TPy,
corjracHo [21.

Criucox squrepatypsl K IIpunoxxenuro Ne 15

I. T'yces H.I'., benses B.A. PaanoaxtusHeie BEIOpoCH! B Onocdepe. CripaBounnk. M3n. 2-e,
nepepaboTaHHOE U AONONHEHHOoe. M. DHeproaromusaar, 1991, 256¢.
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2. Merogn4eckue peKOMEHIAIMKA IO BBIOOPY HCXOAHBIX JAHHBIX Y MNApaMETPOB TIpHU

pacuere pagualMoOHHBIX nochenctsui asapuid Ha ADC. BHUMAODC, T'HL-Ub®, HIIO
«Tandyn», UBPAD PAH. M., 2001.

3

3. Napier B.A., Peloquin R.A., Strenge D.L., Ramsdell J.V. GENII-The Hanford

Environmental Radiation Dosimetry Software System. Volume 1: Conceptual Representation.
Pacific Northwest Laboratory. Washington, 1988.
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[Tpunoxenne Ne 16

K [lonoxenutro

O MOBBIILICHUHA TOYHOCTH IIPOrHOCTUYECKUX OLIEHOK
paJyuallMOHHBIX XapaKTePUCTHK

PaJM0aKTHBHOI'O 3arpsA3HEHUA OKPYXKAIOUIEN CpEebI
1 JO30BbIX HAIPY30K HAa [ICPCOHAJI U HACEJICHHE,
YTBEPXKICHHOMY ITpHKa3zoM DenepanbHON C1yKObI
[10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

1 aTOMHOMY Han3opy
OT «  » 20 1. No

du3nyecKue OCHOBLI IEPEHOCA NIPUMECH B aTMochepe

[IepeHoC 3arpA3HAOIINX CYyOCTaHUMH B arMoCdepe OCYLIECTBISCTCS BETPOBHIMU
110TOKaM¥ BO3JlyXa C YY€TOM HUX MeJKoMacmTaOHEIX QuiyKTyauui. OCpeIHEHHBIA ITOTOK
MMEET aJABEKTMBHYK) M KOHBEKTUBHYIO COCTaBIAIOLIME, a4 HUX OCPECIAHCHHBIC
GQIYKTYalMOHBIE JBHXKCHUSA MOXHO WHTEPIPETUPOBATE Kak AuPPy3uro Ha (GOHeE
CBA3aHHOTO ¢ HUM OCHOBHOI'O OCPEIHEHHOI0 JABUXKCHUA.

ChopmysinpyemM 3ajady I[EpEeHOoca adpO30JBHBEIX CYOCTaHIMHA (paJHOaKTUBHOM
LIpUMECH) B aTMOocdepe B OoJjiee o011eM BUIE.

[Iycts @(x, y, z, ) — UHTEHCUBHOCTD aaposoanon CyOCTaHUMHA, MUTIPUPYIOLIEH

BMECTE C IIOTOKOM BO3ayxa B armocoepe, a U = ui +vj+ wk - BEKTOp CKOPOCTH YacCTHII

—

BO3/yxa KaK (QYHKLHUS KOOPAMHAT X, , Z U BpEMEHH ¢, TI€ i, j, K — €AVMHIYHBIE BEKTODB!

B HanpaBJIeHHMH oced X, Y, Z COOTBETCTBEHHO; loraa IrepeHoc CyOCTaHIIUM BJI0JIb
TPACKTOPUM 4YaCTHI] BO3JAyXa C COXpPaHEHHEM €€ MHTEHCHUBHOCTU OIpEUEIAETCS
PABCHCTBOM HYJIXO €€ ITOJHOM NpOon3BOAHOM [1].

2] Ox oy Oz
=0 U=V, =W,
ot WMImpH G =i E N =W

@+u§ip_+v6_(p+_@9 0, (1)

ot ox dy oz

HO JUI HIXKHEH 4acTU aTMOC(EPhl JOCTATOYHO XOPOIIO BBINOJIHAETCA 3aKOH COXpaHEHUS
MACCHI, ONpPEACIAEMBIN YPABHEHUEM HEPA3PhIBHOCTH:

ou Ov Ow 0 g
5§+'a§+5?' , div(U )=0, (2)
4YTO IPHUBOONUT K YPAaBHEHHIO:
op
B div(U ¢) = 0. (3)

YpasHeHue (3) MOXHO OOOOIIMTB, €CIM y4YeCTh, YTO YacTh IPHMECH MOXKET
BCTYIaTh B pEaKLHMIO C BHEIIHEH CPE€JOH HJIM pacraJaTrbCsa C IOCTOSHHON BPEMEHH T, a
TaK)XXE€ YYEeCTh HCTOYHHUK pPacCMaTpPHBAEMOH 3arpA3HAIOINEA IPUMECH, OITMCHIBAEMBIM
dyHkuuen f(x, y, z, t):

0 -
5 T div(U @)+ o=, (4)

rne c = 1/x.

CMBICIT BEJIMYMHBI G CTAHOBHUTCH OYEBMIHEIM, eciid B (4) nonoxuts f=0, U = 0,
TOIla pPEUIEHUE OINpPENENAETCS KaK @ = QeeXp(- Of), €CIH Q|— = (@, & BEJIUYHHA T —
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BpCMsl, 3@ KOTOPO€ KOHLEHTpalydsAd INPUMECH YMEHBIIAETCA B e pa3. YpaBHeHHUE (4)
JOIIOJIHAETCH HAaYaJIbHBIM YCJIOBUEM:
Pl=0 = @ (3)
U I'PAHAYHBIM YCIIOBUEM:
(PIS = (PS: Un < Oa (6)
rne S — NoBEPXHOCTh, OrpaHHYHBaromias 061acTs onpeneyieHus HCKoMoi GyHkuuu, U, —
8.0

il

— — ] | IpoeKnust BEeKTOpa U Ha BHEUIHIOWO
l HOpMaJIb K IIOBEPXHOCTH. YcCJioBHE (6)

3aJa€T peHIeHHEe Ha TOH YacTH, Trhe
BO3QYIIHBEIE MAacChbl BMECTE C HCCIENY-
l €eMOM IpUMEChIO "BTeKaloT' B 00JacTh

ONpeaeCHUS QYHKIIUHU.

lToynoe pemenue 3amaun  (4)

| i | BO3MOXKHO B TOM Cliy4ae, KOrjla H3BECTHBI

v 3HAYCHUA  QYHKUMA 4, V, W B

JHHLIIII[JHJILU_

f

fE

re
"

IPOCTPAHCTBE M BO BCE€ MOMEHTEI
BpeMeHH. Ecin xe uHHQOpMaLUM O
KOMITOHEHTaX BEKTOpa CKOPOCTH
HEIOCTAaTOYHO, TO B 3TOM  Clyd4ae
0.0 11eJ1€C000pa3Ho OJIb30BAThCA
Pa3IMYHBEIMU NPUOITNKECHUASIMHU.
1IE-3 1E-2 1E-1 1E+0 1E+]1 1E+2 1E+Q HM3BecTHO, 4TO aTMocdepa ABIAETCH
In(f), wncaiaac cpeod TypOyJNEHTHOH, T.e. Cpeaou, B
KOTOPOH CIIOHTaHHO oOpasyrorcs
Puc.1. Cnekrp CKOPOCTH BETPA B IPU3EMHOM CJIOE aTMO- MEJIKOMACIITaOHbIC QIIYKTyallun (BUXpPH),
cthepsnl [2]. OHH AUCCHUITUPYIOTCA )7 CO31a0OTCA
yCJIOBHA i1  HOBBIX 00pa3oBaHuM.
CrnekTp TakuX QUIyKTyalluid J0CTaTOYHO NoApoOHO u3dyuancs BaH nep Xosenom [2].
PesynbraTel cBOAsTCSA K ciaeayrouiemMy. PIyKTyallMH COCpPeXOTOYEHB, B OCHOBHOM, B
ABYX 4YETKO pasaenseMbix o0aacTsax: B 00jlacTH KpynmHoMmacInTaOHBIX MyJbcalyi

(cuHomnThueckas obnacte) ¢ ueHrpoM BOMM3n f; = 0,01 muxinr/yac U B obJacrtu
MEJIKOMaCLITaOHBIX MTyJIbCallMi ¢ HEHTPOM 0KO0JI0 f; = 80 mmxi/yac.

HuskoyacroTHas o00jlaCcTh  COOTBETCTBYET U3MEHEHHUSM CKOPOCTH  BETpA,
BBI3BAHHBIM  IIPOXOXKICHUEM [UKJIIOHOB U AHTHIMKIOHOB, BBICOKOYACTOTHAd —
paccMaTpUBaeTCa KaK TYpOyJIEHTHBIE ITyJIbCAllUM BETPA, KOTOPBIE MOXHO CIVIAAUTDH NPH

ocpeaenuy puc.l [2]. B [2] nomydyeHO, 4TO Benw4YuHaA mnepuoja ocpeaHeHus I, Ipu
KOTOpPOM OCPEIHEHHBIE BECJIWYMHEBI HE 3aBHUCAT OT 1, cocraBiaser = 67 MHH. Dusuka

$yKTyalMOHHBIX 3 (EKTOB H3yYeHa K HACTOAIIEMY BPEMEHH JOCTATOYHO XOPOILIO, HO
MaTEMAaTHYECKOE OIMMCAHME N0 CHUX MOp B OONBIIMHCTBE CJIyyaeB OCHOBBIBA€TCS Ha
MOJY3IMITMPUUECKHUX COOTHOLIEHUAX.

[Tycts ¢yHKIMS 0 npeacTaBleHa B BHAE CYMMEI OCPEOHEHHOTO O H
(bJIyKTYalIHOHHOT'O O KOMIIOHEHTOB: O = O + @' H, KpOMe TOro,
o' << Q. (*)
[TonaraeM, 4To O OCpeIHAETCA IO AOCTATOYHO GONBLIOMY MHTEPBaJIy BpeMEHU T

1 I+J_T
a=— |adt * %
r (*%)
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1 (+T
% a':_" a'dZ‘:O_ (***)
T {

Ecan npouecc ImnepeHoca IPUMECH YAOBJIETBOpPAET YCAOBHAM (*)+(***), a

KOHLIEHTPALMs MIPUMECH M CKOPOCTE BETpa NPEACTABIICHE B BUAE: @ = @ + @, U=U+U",
TO uHTerpupys (4) B npemenax (<t=<t+1 wu, ucnone3ysa (*)=(***) Bmecro (4),
ITOJIYYUM:
olt+7T)—0 == e _
___________(p(t ! 7? (P(t) + dlv(Uﬁ) +div(Up')+cop=f (7)
Ecin T - WHTEpBAI BPEMEHHM, Ha KOTOPOM (YHKUMA P (f)U3MEHSETCS Majo, TO

(@(r +7)~9())/T MoxHO NpUOGIMIKEHHO 3aMEHUTh HA MPOM3BOAHYIO O(/Of M MOMYHHTE
B PE3YJILTATE YPABHEHHS VIS OCPEHEHHOM COCTABIAIOMIEH:

e

2 div(mj +div[Ue' )+ o5 = 1 | (8)

KOTOpOE OTJIMYaeTcs OT (4) YIeHOM div(U 'cp'), OTBETCTBEHHBIM 3a pa3MBIBaHHE IOTOKA

BO3/IyLLIHBIX MAacC, YBJICKAIOLIErOo YaCTHLBI 3arpsA3HAIOLICH IPUMECH. Y CTAHOBJIEHO, YTO
Vi1 aTMOC(EPHBIX  IPOLIECCOB  BO3MOXHO  CICAYIOLIEEC  MOJYIMIIUPUYECKOE

[PE/ACTABICHUE KOMIIOHEHTOB BEKTOpa U uepe3 oCpeaAHEHHEIE 1101 CyOCTaHIINH:

— o0 — 0P r—1 oQ
Q=g V=l W=k (9)

rne p20,k20- TropU3OHTANBHBIM M BEPTUKAIBHBIA KO3OQUIHUEHTH Auddpy3un.

YuuteiBasg npeacrasieHue Bekropa Ue¢ (9), Bmecro (8) moaywyaemM auddy3noHHOE
NpUuOJIMKEHUE YPAaBHEHHUA PacIPOCTPAHEHUA NPUMECH B aTMOChEpE:

—-é-t-+div(U6)+cc“p'=D'¢5+f, (10)
o( d¢p) o a6\ o [ 'Ep')
D=—|p—|+—|u— |+—| k—
rae ax(” ax) ay\ " 8y) o2\ oz )’ (11)
diviU)=0 (12)

B nureparype, Hanpumep, B [3]| ucnionb3dyercs 6ojiee npocToil BUA YpaBHECHUSA
TypOyiaeHTHOR auddy3un npu W=0. 310 npuOIMKEHHE OCHOBAHO HA TOM, 4YTO B

[IPUPOJIE XOPOIIO BBHINIOJHAKOTCA HEPABEHCTBA!
o ( a@]
I

L0, 0 ( 6(p)
—| >>|—| = V—| >>|—| p—
ax ax ax 3y 6y \ 83/

Takum obpaszom, npu K=0 ypaBHeHHe TypOylIeHTHOM IUbPY3UH TNPUHUMAET
OKOHYATEJIbHBIA BUN:

oQ

U >> U >>

—Qg+u—a—‘z—+v§g—-w-—a—q—=—§—[ka—q)—cq+f (13)
ot Ox oy 0z 0Oz\ Oz
C HAa4aJIbHBIMH YCJIOBHAMMU:

q(x, ¥V, Z’t]r=0 =0 (14)

A 'PAHUYHBIMM YCIOBUAMH [4]:



J3

q(x, Y, Z,t) . 0, q(x, Y, z,t] =0 = 0:

g(x,y,z.t) __ =0; alx.y.z.t) _, =0, | 5
0q

q(x" Y2 t)z——arcn 0" aziz:z[) (,3 W)q z=2( J

rnc B — CKOpOCTh CYXOro OCaXICHUA; W — I'DaBUTALIMOHHAs CKOPOCTb NPUMECH; Zp —
[IapaMeTp LIEPOXOBATOCTH NMOACTHIAOIIEH ITOBEPXHOCTH.

(DYHKIMOHAJBHBIC 3aBUCHUMOCTH BEJIWYUH NPOAOJBHONA — u(z), MOIMNEPEUYHON —Vv(Z)
CKOpOCTeH BeTpa, a Takke Koddduuuenra TypOyneHTHON quddy3un — k(z) OT BBICOTHI Z
OT IIOJACTWJIAOUIEN IIOBEPXHOCTH HMEIOT pa3IMUHBIA BUJX B paMKax pasiIuyHbIX
METEOPOJOIrMYECKUX MOJICIIEN.

Cnucox nuteparyph! K Hpunoxennro Ne 16

1. Mapuyk [''M. Maremarnueckoe MoAEIMpOBaHHE B NpobieMe okpyxarouei cpeabl M.:
Hayka, 1982, 320 c.

2. Ban pep Xogen (van der Hoven J.) Power spectrum ol horizontal wind speed in the
frequency range from 0,00007 to 900 cycle per hour. J. Meteorology, vol. 14, Ne2, 1957.

3. Jlaiixt™man /1.JI. ®dusuka norpannyHoro cios armocgepst JI.: 'mapomer. usa-so, 1970,
340 c.

4. DesoBa H.JI.,, Kporoa M.A., Haran3zon ['A. O rpaHH4YHOM YyCIOBHM B 3aJavyax
paccesHus npuMecHu B atMochepe. Mereoponorus u ruaposorus, 1980, Ne2, ¢.14-20.
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[Ipunoxenue Ne 17

K Ilonoxenuro

O TOBBIILIEHHH TOYHOCTH ITPOTHOCTUYECKHNX OLIEHOK
paJHallMOHHEBIX XapaKTEPUCTHUK

pagOaKTHBHOIO 3arpsA3HEHHNA OKPYKalolleH Cpebl
M JIO30BBEIX HArpy30K Ha MEPCOHAJ U HacEJIEHHE,
YTBEPKACHHOMY IpHKa3oM DenepabHOR CITyXObI
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaJ30py

OT «__ » 20 1. Ne

AHaJIN3 MAaTEMAaTHYECKHX MOJEJIEH MEPEHOCA IIPHUMECH
B aTMocdepe

M3BeCTHO, YTO CTEIIEHb BJIMAHUA PAJAHMOAKTHUBHBIX NpUMeced npu BeiOpocax ¢ AC
ONPEAEIAECTCA YPOBHEM X MPU3EMHBIX KOHUEHTpauil. OueHKa NOoC/JIETHUX MOXKET OBITH
NOJvieHa B paMKaxX MOJCJICH, pa3dyaroluUXcss Kak CrnocoboM  OINHUCaHUA
AMPGY3UOHHBIX IMPOLIECCOB, TAK M ONMCAHUEM TYpPOYJIE€HTHOCTH B IOTPAaHHUYHOM CJIOE
arMochepsl. OTH pasjiMdud MOIYT HIpaTh 3HAYUTEIBHYIO pojib B (QOpMHPOBaHUM
KOHLEHTpPALMH paJUO0aKTUBHON MPHMECH KaK Ha Pa3/IMYHBIX PACCTOSHUAX OT UCTOYHUKA,
TAK W B Pa3jJIUYHLIX METEOPOJIOTMYECKUX YCIOBHUSAX, OINpeAcasa, TakuM o00pa3om,
XapakTepHY 001acTh NPUMEHUMOCTH TOH MM HHOU Moaenu. Huke npuBenem KpaTkyro
XapaKTEPUCTUKY MOJAEJIEN, UCTIONIB3YEMBIX B CUCTEME paJUAlIMOHHOIO MOHUTOPHHIA 11
[IPOrHOCTUYECKUX OUEHOK paJyMOaKTUBHOIO 3arpsA3HEHUS OKpYXKawlleH Cpeabl B
YyCJIOBUAX pagvallMOHHBIX aBapuit Ha OMAD.

B monenn MAI'ATO pacnpenefieHHe KOHUEHTpAUUM 3arpA3HAIONMX YacTULl B
aTMOCEpPE MNpPH IOCTOAHHOM CKOPOCTA BETpa OIMCHIBACTCA M3 IIPEATIOI0KECHUSA
JIBOMHOI0 pacrnpezeneHus B ypaBHEHHMHM laycca. KoHueHTpamus InpuHMecH, COTrJIACHO
DTOX MOJEJIM, CYLIECTBEHHO 3aBUCHUT OT JABYX INapaME€TpPOB — TI'OPUIOHTAIBHOH G, U
BEPTUKAJIBHON O, AQUCIEPCUH KOOPIAUHAT dYacTul IpuMecH. [Ipy KpaTKOBPEMEHHOM
TOYEUYHOM BhIOpOCE KOHIEHTpALMs NPUMECH OMUCHIBACTCS BHIPAKCHUEM:

Py y* | (z—h)2 (z+h)21

q(x, y,z)= —L—exp| - —=— [{exp| - ~—=— |+ exp| —
210 ,0.U,, 207, | 207 201

- - -

JrIFSws (1)

rae Pg — MowHOCTh BeIOpoca, Bx/c; 4 — 3@ dexTHBHAA BRICOTA HCTOYHHUKA BEIOPOCOB, [M];
Up — CKOPOCTh BETpa Ha BBICOTE BEIOpOCaA, [M/c]; fr; fr; fw — Oe3pa3MepHbBIe NTONPAaBKH HA
paaiuoOaKTHBHBIM pacrnaj, OcCaXXJE€HHE€ U BEIMBIBAHWE pPAagUOAKTUBHOA I[IPUMECH
COOTBETCTBEHHO. CKOPOCTh BE€Tpa Ha BBICOTE HMCTOYHMKA A IS OJHOOOPa3HOIO
PABHHUHHOTIO peibeda MECTHOCTH OITHMCBHIBACTCA BRIPAXKECHUEM:

h m

Up = Uy P (2)
0

€ up, — CKOPOCTh BETpPa Ha BBICOTE QuIiorepa; /4, — BbIcOTa Qurorepa; m — rnapameTp,
3aBUCALIMN OT COCTOSAHHUA (KJ1acca) yCToMYMBOCTH atMocdepsl. J[1 BeIpaXkeHHH O, U O,
B HACTOsAIIEE BpEMs, UCHOIB3YIOT (popMyist CmHuTa-Xockepa [l], B COOTBETCTBHH C
KOTOPBIMH 3THU BEJIUYUHEI IPUHUMAIOT CIIEIYIOIIUHA BU;

5, (x)=c3x/1+0,0001x ; (3)
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o.(x)=F(zy,x)glx), (4)

In} ¢, x4 (1 + (c2 . x®2 )_l )] npu zg >01m
F(Zo,X)z ~

-1 ’
In cl-xd‘(1+cz-xd2) ] npu z, <01lm

L L

glx)=

a, x

1+a, xb

IJI€ X — paCCTOSSHUE OT UCTOYHMKA BEIOPOCOB, ¢, Cy, C3, @y, Ay, by, by, d), d; — TapaMETpHI, 3a-
BUCsLLIME OT KJIacca YCTOMYHUBOCTH aTtMocdepsl [ 1, 2].

K OCHOBHBIM HeAOCTaTKaM ['ayCCOBBIX MOJACICH MOXHO OTHECTH Cj1adyro
00OOCHOBAHHOCTH UCIIOJB30BAHUA 3aKOHA ['aycca /1 OrMCcaHus pacrpeac/ieHUs IpUMeECH
[10 BEPTUKAIH, a TAKXE YCJOBHOCTH THUIIM3AUMU (YCJIOBHOE pa3JeIEHHE COCTOAHHUA
YCTOHYMBOCTH aTMOC(hEpPHl Ha IIECTh KJIacCOB) METEOPOJOrMYECKNX YCIOBHUHA [3], XO0Ts
HEJIb3s OTPHLATL M OIpEHeeHHBIE ynoOCTBa MpH TakoM mnoaxone. PasHooOpasue
['aycCOBRIX MoOAe/le€dl B 3HAYUTEJIBHOM CTENEHM CBA3AaHO C pa3jIMYHBIMH METOJAMH
OLICHOK 3THUX BeJU4YUH. Hanbosiee mMIMPOKO HCHOJBE3YEMBIMH METOAAMH SIBJISKOTCS: METOLL
[Tacksuia-I updopaa, OCHOBAHHBIA HA HOMOrpaMmax /I ILIECTH  KJIACCOB
YCTOHYMBOCTH aTMOC({EPHI; METON, OCHOBAHHBIH Ha Y4€TE€ BEPTHUKAJIBHOIO rpajgucHTa
TEMIIEpaTypbl; METOA, OCHOBAHHBIA HA y4deTe (QPIYKTyallH BETPa;, METOI «pa3ldcIEHHON
CUrMBI» ¥ T.A. Mojaens OTiIMYaeTrcd 3HAYUTEIBHON IIPOCTOTOM B MCIIOJB30BAaHUU, €€

PEKOMEHAYKOT NPUMEHATH 1)1 pacCTOSHUH (B HaIpaBjI€eHHH BeTpa) He Oosee 10 kM npu
BLICOTE UCTOYHHUKOB He Bbilie 100 Mm.

B ocHoBe JiiepoBor M JlarpaHxkeBoil MoaeneHd JICKUT BO3MOXHOCTH MaTeMa-
TUYECKOr0 NpEeACTaBJICHUA ABMXKEHUA XUAKOCTU (BO3AYIIHOM Cpelbl) B IIEPEMEHHBIX
DWiepa wid JlarpaHxa. B nepBoM cinyyae apryMEHTOM SBJISIETCA COBOKYITHOCTH
KOOpPJIMHAT TOYEK IPOCTPAHCTBA, @ KOMIIOHEHTHI BEKTOpPA CKOPOCTH KHUAKOCTH B JAHHOH
TOYKE IPOCTPAHCTBA SABAANOTCA PYHKUUAMH 3THX KOOPAUHAT M BpeMeHH. Bo BTOpOMH
pacCMaTpUBalOT HEKOTOPYIO OECKOHEYHO MAIYIO YACTHLY XKHUAKOCTH B (QUKCUPOBAHHBIN
MOMEHT BpPEMEHH [; C KOOpIAMHATAMH (X, Y, 2Zo) MU, NEPEMELIAACH BCJIEI 3a HEM,
paccMaTpUBarOT €€ KOOPAHHATEI B MOCJIEAYIONINE MOMEHTHI KaK (DYHKIIMH BPEMEHH U €€
HayaJlbHBIX KoopauHar. laxkuM o0pa3oM, BO BTOpPOM CJIy4ya€ CKOPOCTH YaCTHIL
[PEACTaBIAI0T CO00N NMPOU3BOIHBIE OT KOOPAMHAT 10 BpeMeHU. Mcnons3ys Kaxabld U3
[10IXO0B B TOM WIH MHOM MOZEJHN IOJy4YaloT Moaeau Junepa wiM Jlarpanxka. Moaens
Diyiepa oOnajmaer psaJOM MNPEUMYLIECTB MO CPaBHEHHIO ¢ ['ayCCOBEIMHM MOJC/SIMY,
ITOCKOJIBKY IT03BOJIIET YYECTh HECTAllMOHAPHOCTE HCTOYHUKA BrIOpOCa, BIUSHHE
[IPOCTPAHCTBEHHBIX M BpPEMEHHBIX BapHallMii METEOPOJOrHYECKUX BEJIUYUH HA
pacnpoCTpaHEHHE IPUMECH, HCNOJIBL30BATh MNOJYIMIIMPHYECCKUE MOJCIH IIPHU3EMHOIO
cnosi atMochepsl s 00Jiee PeaIUCTHYECKOTO OINHCAHHUA TYpOYNEHTHOCTH. DHJIepOBEI
MOJEJIA TaKXKE pasjIdyaloTcad MeEXAy COOOM B 3aBHCUMOCTH OT crocoba IOoJyd4eHUd
METECOPOJIOTMYECKUX BEIWYUMH — CKOPOCTHM Be€Tpa U KO3d(PHUIMEHTa TypOyJICHTHOU
anboy3un. K takoro tuma MoAEeNAM OTHOCHTCA U Moaens paborel [4], B KoTOpOH
METCOPOJIOrNYECKHE ITapaMeTphl MOJYYarOT Ha OCHOBE PEIUEHHHM 3aMKHYTOHW CHUCTEMBEI
YpaBHEHMH IIOrPaHUYHOrO ciosd arMochepsl. ITH MOAECIM B OTJUYME OT I'ayCCOBBIX
[IOCTAaTOYHO CJIOXHBI, TpeOyrOT 3HAYUTEIBLHOrO0 BpEMEHH cuera Ha OBM, uto 1o
HE/IAaBHEr0 BPEMEHH CACPXKUBAJIO HX MPAKTUYECKOE HUCMNOJIB30BaHME. OQHAKO IIUPOKOE
pacnpoCTpaHEHHE MNEPCOHANIBLHEIX JBM BBICOKOrOo ypoOBHS MNOJHOCTBIO PEIIUIO 3TH
NpoOJIEME], YTO H MO3BOJIAET KUCIIOJB30BaTh 3TH MOJE/IH B PEXXHME PE€aJIbHOIO BPEMEHH
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(on-line) g IpPOBEACHHUA JMArHOCTUYECKUX IMPOTrHO30B [0 3arpA3HEHHIO BHEUIHCH
cpeabl npu aBapusx Ha AC.

[Ipy 3agaHHBEIX METEOPOJIOTHYECKHUX MapaMeTpax (IIPOAOJBHOH M IONEPCYHOH
CKOPOCTSAX BeTpa, KodpduuueHre TypOyJeHTHONM OUPGY3MH U IIONEPEYHOH
(OTHOCHTEJILHO HAIpPaBJICHUA PacIpOCTPAHEHUS IPUMECH) OUCIIEPCUH) HE CYLLIECTBYET
MPUHLUIHAIBHEIX MPoOJIEM pacdera KOHUEHTpauuid B JrOOOM TOYKE IpOCTpPAHCTBA B
HaIlpaBJICHUM BBIOpOca IpUMECH. ECIW M BO3HHMKAIOT OIIPEHE/ICHHBIC 3aTPYJAHCHHS B
OLIEHKE KOHIEHTpAlMd B II0JIE NPOCTPAHCTBECHHO-BPEMEHHBIX HU3MEPECHHUH CKOpPOCTH
BETpa, TO OHH, B IIEPBYIO OYEpEdb, CBA3AHBI C HEKOPPEKTHBIM H3MEPEHHUEM OTHX
MeTeoBeJWYHH. [Ipum caoXHOH oporpaduyd MNOBEPXHOCTH OOBIYHO UCIIOIB3YIOT
JONOJIHUTENBLHEIE NaHHEIE [5], @ MpH OILIEHKE KOHIICHTPAUMY Ha pacCTOAHUAX CBBIIE S0-
100 kM  HEoOXOIAMMO  MCIIOJB30BAaTh  JAHHBIE  METEOPOJIOTMYECKOH  CETH
PockoMruapomeTa, HO 3TH IPOOJIEMBI YK€ HE OTHOCATCA K KomneTeHuuu AC.

OnpeaeneHHoe MPEeUMYILIECTBO Nepen DWIEpOBBIMU UMEKOT MOJECIH, OCHOBAHHEIE
Ha JlarpamkeBoM 1noaxoze. B 3TuX Mozenax HenpepeiBHag CTpysS OOBIYHO
[MpeACTaBISECTCA B BHUJE ITOCJIEIOBATEIBHOCTH JUCKPETHBIX KIyOoB. JIna kaxaoro xiyoa
pPACCUMTHIBAECTCA TPACKTOPUA €ro IOBUXKEHUSA B MCHSIIOLIEMCA BO BPEMEHU U
NPOCTPAHCTBE I10JIC BETPA U PACCUUTHIBACTCA JUPPY3UOHHBINA IIEPEHOC B HAINPaABJIECHUAX
NEPICHANKYJIAPHBIX K Tpaekropud. KoHueHTpauuro npumecn B J11000H TOYKE
[IPOCTPAHCTBA NPEACTABIAIOT KaK CYMMY BKJIAOB OT Ka)XJ10T'0 JIarpaHXeBOro JIEMEHTA.

B JlarpaHxeBo-OWinepoBOM MOJAEIM IEpeHOCa M pacceaHus npuMecH [6] ee
[[OPU30HTAJIbHbIA IIEPEHOC OMNUCKIBAETCA C TOMOIIBKO MMOHATHA JlarpaH>XEBOoWH
TPaCKTOpHUH ABMKEHUS KiyOa npuMecH, a JJia onucaHusa arMochepHon auddy3un kiyoda
B BEPTUKAJILHOM HAaIPaBJI€EHUM Ha KaXXAOM llIare BBIYUCICHUS TOPU30HTAIbHON
TPACKTOPUHA pElIAlOT IIOJYIMIIMPHUUYECKOE OJHOMEPHOE YypaBHEHHME TYpOyJIeHTHON
JUPPy3un. B ropu3oHTaIEHOM HANpPAaBJICHUH, NEPICHIUKYISPHOM TPacKTOpHUH KiyOa,
KOHUEHTpalys NpuMecHu onuceiBaerca ['ayccoBoit GdyHKIUEH ¢ AUCIIEpCHE, 3aBUCAIIICH
OT NPOAO/DKUTEILHOCTH pacIpOCTPaHEHUA KiIy0a M YyCTOMYMBOCTH aTMocdepnl. Mojens
NOCTATOYHO CJIOXKHA U IIPU €€ HCIIOJIB30BAHUHU B LIENAX INMPOrHO3UPOBAHUSA 3ArpA3HEHUS
OKpYy>Karolllell cpelbl KpOME HU3MEPEHUM CKOPOCTH BETpa, TEMIIEpaTyphl, HalpaBJICHUSA
BETpa Ha HECKOJIBKUX YPOBHAX B IPU3EMHOM CJI0€ arMocdepsl, HEOOXOAUMBIX IJIA
pacdyera TakKydx IapaMeTpoB Kak Macwurad MonuHa-O0yxoBa L W JIHMHAMHYECKOH
CKOpOCTH Vs, TPEOYIOTCA U3MEPEHUS BEKTOpA CKOPOCTH BeTpa HA 3(QGEKTUBHOH BBICOTE
M BEJIUNYUHBI reOCTPOPUUYECKOTO BETPA HA BRICOTE MOTPAHUYHOrO CJIOA aTMOocdephl, 4To,
B CBOIO ouepellb, TpeOyeT MIapONMIOTHOIO 30HAMPOBAHHA atMocdepsl. JlarpaHxKeBo-
JinepoBy Mojesp Hauboiee 1enecoodpa3HO HUCMNOIB30BATh IS OLIEHKH 3arpA3HEHMUS

BO3AyLIHOro OacceHa IIpU TPaHCIPAHUYHOM IIEPEHOCE paJMOaKTHBHOH TIIpUMECH
(crime 1000 xMm u Gosee).

Takum oOpa3oMm, #3 KpaTKOro aHanu3a MOJACJEH CienyeT, 4YTO Kaxjas Wu3
pPacCMOTPEHHBIX MMEET KaK IPEeUMYLIECTBA, TaK U HEIOCTATKH, IO3TOMY PpPE€3YJILTATHI
CPaBHEHUS  pPACYETHBIX M  JIKCIEPUMEHTAJIBHBIX JAHHBIX JOJ/DKHBI  I10Ka3aTh
[IPEUMYILECTBO TOH HJIA HHOH MOJIEJH, UCIIOJB3YEMOM 111 OLIEHKM M IIPOrHO3UPOBAHUA

paavOaKTHBHOI'O 3arpsA3HEHUs OKpyXarwolei cpeabl npu BeiOpocax AC B permose,
onpenenaeMoM pasMmepamu 30861 HabmoaeHus (R ~ 30 +40 xkm).

Y4uTBIBasg TaKUE OCOOEHHOCTH MOJEJNEH, €eCTECTBEHHO, YTO BEIOOpP (B 3aBHCHMOCTH
OT poja 3alady, Ui KOTOPEIX MOJECIb HMCNOJB3YETCS) CIEeOYyeT OCTAaHOBHTH Ha TeX,

IPUMEHEHHE KOTOPEIX Hapsady C HEOOXOOUMBIMH METECOPOJIOrHYECKHMH IpHOOpaMH
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