YTBepxIaeHo

npuka3oM PenepansHoi cinyxObl

10 5KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY
M aTOMHOMY HaJ30py

ot «&»W 20/0r. Ne /Y
Ilonoxenne

O NMOBBLINIEHHUH TOYHOCTH MPOTHOCTHYCCKHX OLNECHOK PAJHANHOHHBIX
XapaKTEePHCTHK PAaJHOAKTHBHOIO 3arpA3HCHHUA oncpymalomeii cpeabl
H I030BbIX HArPy30K HA NEPCOHAJ H HacCeJIeHHe

Bcee TEPMHHBI U ONPEACICHNUA B HAaCTOAIEM OJOKYMEHTE HCIOJB3YIOTCA B
COOTBETCTBHUH C (bellepaJ'[LHblMH 3aKOHaMH, a TaKxe C q)eﬂepaJ'lI:HbIMPI HOpMaMH H
ITpaBUJIaMH B 00J1aCTH HCNIOJIB30BaHUA aTOMHOMH OHEPIrUH.

)IOHOJ'[HHTCIIBHO, B LEIIX  HACTOAMEro JOKYMEHTa, HCIIOJIb3YIOTCH

ClleTy olMe TEPMUHBI, ONIPefeNIeHHA U COKpaILEHHUA.

1. MomHocTs BhIGpOCa paaHoaKkTHBHOH nmpHMecH, [Bk/c] — BemnunHa,
paBias NPOM3BENEHHIO CEKYHAHOTO pacxona G [M’/c] Ha 0GBEMHYIO AKTHBHOCTE

A, |Bx/M).

2. Oporpadusa noacThinaoueii NOBEPXHOCTH — 0COOEHHOCTH pPETHOHA,
YYHUTHIBAIOIME CBOEOOPa3sHOCTh penbeda MoAcTHIAIOMIEH NOBEPXHOCTH M e

IIIEpOX0OBaTOCTh.

3. TorpaHuuHblii cjaoli  armocdepbl — mnpuneraronmit X 3eMHOMN
[IOBEPXHOCTH CIIOM aTtMocdephl BEICOTOM B cpeaHem okono 1000 M, ceoiicTBa
KOTOpPOro, B OCHOBHOM, OINpPEIENSIOTCS [JUHAMHYHBIMM Y  TEIUIOBHIMU

BO3/1eCTBHUSMH 3€MHON NOBEPXHOCTH.

4. Ilpu3emHBIH ¢J0H aTmocdepbl — 4YacThb IOrPaHUYHOrO CJI0OA
aTMochepsl; HUKHHUH, NpUIEraloluid K 3eMHOM MOBEPXHOCTH CJIOH Tponocdepsl
rojimuuHoi 30-50 M (uHorma mo 250 M), cBOMCTBA KOTOpOro B 3HaYMTEILHOH
CTCIIEHH OIpelelsioTcs OMM30CTHIO INOACTUNAIONIER OBEPXHOCTH; B 3TOM CIIO€
aTMocdepbl CKOpOCTh BeTpa, TeMIleparypa M BIAXHOCTb BO3JyXa OCOOEHHO
6BICTPO MEHSAIOTCS C BBICOTOM, & TaKXKe OOBIYHO BO3HHKAIOT NPU3EMHbIE HHBEPCHH

TEMIIEPATypPhl, TYMaHBbl, 3aMOPO3KH, CKaIlINBArOTCA 3arpA3HECHUA.


http://www.kruzhevo-len.ru/dekor.html
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5. CocrosiHMe YCTOHYHBOCTH MOrPaHHYHOrO CJIOA aTmochepbr —
COCTOSIHME TOTPaHUYHOrO CJIOS aTMoctepsbl, XapaKTepu3yeMoe OTHOCHUTEILHO
YCTOMYMBBIMH  BO  BPEMEHH MONSAMH  METEOPOJOrMYECKHX  3JICMEHTOB

(TeMrieparypoii, CKOPOCTBIO BETPa, €r0 HAlPaBIEHHEM, BIIAXHOCTBIO H T.1.).

6. IllepoxoBaTrocTh MOJCTHAANMEH NOBEPXHOCTH — HEPOBHOCTH
MOJICTIIAOIIEH TOBEPXHOCTH, B YaCTHOCTH, FOPOJICKHE CTPOCHUS, PACTHTENBHBIN
NOKPOB, CHEXHBIi TOKpOB W Jpyrre (axTophl, Oka3bIBalOlie 3HAYHUTEILHOE
BIMSHUE Ha XapaKTep paclpOCTpaHEHHs BO3JYLIHOTO MOTOKA. BimsHWe Takux
HEPOBHOCTE! YYUTBIBAETCS C MOMOIIBIO H3MEHEHHS [IapaMeTpa IepoX0OBaTOCTH zg,
BEJIMUUMHA KOTOpOro mpuBoautcsi B Tabmuue Ilpwioxenuss Nel x HacTosiemy

[Tonoxenuro.
CoxpaleHus, HCIONIb3yeMBIE B HACTOSAIIEM JOKYMEHTE:

AC — aTOMHas 3JIEKTPOCTAaHUHSA

— aBTOMAaTU3HPOBaHHAs CHCTEMa KOHTPOJISA
ACKPO panuallMOHHOH 06CTaHOBKHM TO XK€, YTO U CHCTeMa
pagualMOHHOr0 MOHHTOPHHTa

ACPK — @BTOMAaTH3HpOBaHHAs CHCTEMA PallHAlIIOHHOTO
KOHTpOS

OHUAD — 0O6BexT UCIIONB30BaHH aTOMHOM S9HEPruu

Py — MOIIHOCTH BEIOpOCa pafinOaKTHBHOH NNPUMECH

C33 — CaHUTapHO-3allUTHAsA 30Ha

3H — 30Ha HabmoaeHus

IC — IpOrpaMMHOE CpeJCTBO

I. Haznauenne u 061acTh NPpHMEHEHHA

1. Hacrosmee Ilomoxkenwe O MOBBIIEHHHA TOYHOCTH IPOrHOCTHYECKHX
OLICHOK  pajMallHOHHBIX  XapaKTePHCTHK  paJHOaKTHBHOIO  3arpsA3HEHWA
OKpYJKaloIlleH cpenpl M JO30BBIX HArpy30K Ha NEpCOHAN M HaceleHHWe (mamee —
[MTonoxeHne) BXOAHUT B YHCIIO NOJNOXKEHHH O peryiupoBaHud O0e30MacHOCTH

OOBCKTOB MCIONB30BAaHMA aTOMHOHA 3Heprum (PyKOBOJACTB O Ge30MacHOCTH),
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HOCHUT PEKOMEHIATENbHBIA XapaKTep M HE ABIACTCAd HOPMATHBHEIM IIPaBOBBIM
aKTOM.

2. Hacrosmee IlonoxeHHe CONEP)KUT PEKOMEHAALMU I10 pealu3alyH
Tpebonannit «OOmux nonoxenudt GesomacHocTH aToMHEIX craHmui» (OITb-
88/97), yrBep>AeHHBIX [OCTaHOBIEHHEM [ ocaTroMHanzopa Poccun ot 14 HoaAGps
1997 r. Ne 9, «CanuTapHsIX NIpaBHJI IPOEKTHPOBAHMS M JKCIIyaTalH¥ aTOMHBIX
craguminy (CIT AC-2003 (n.IV)), yrBepXaeHHBIX IIOCTaHOBIEHHEM [ J1aBHOroO
IOCyIapCTBEHHOr0 caHuTapHOro Bpauda Poccuiickoit ®exepamun ot 28 ampens
2003 r. Ne 69, «IIpaBmi paguWanMoOHHOH ©Oe30MaCHOCTH INPH IKCIUTyaTalMH
aroMHbix craHumit» (IIPB AC-99), yTBepxIeHHBIX HocTaHOBJIeHHeM IJaBHOrO
rocyIapCTBEHHOr0 CaHWTapHoro Bpada Poccuiickoit @epepammu ot 15 nexadps
2000 r. ¥ IpyTUX AOKYMEHTOB B YacTH ITOBBIIIEHHS TOYHOCTH IPOTHO3UPOBAHUS
pagHalMOHHBIX XapaKTePHCTHK paJUOaKTHBHOIO 3arpi3HEHUs OKpyXKaroilei
cpesl ¥ JO30BBIX HArpy3oK Ha EpCOHAall ¥ HacelleHHe.

3. Hacrosmee IlonoxeHne paspaGoTaHo Ha oOcCHOBe TpeboOBaHMIA
denepanbHbIx 3akoHoB oT 21 HosiGps 1995 r. Ne 170-®3 «O6 wucnons30BaHUH
aroMHOR 3Heprum», or 09 smBaps 1996 r. Ne 3-03 «O paguanMoHHOMH
GesonmacHocTn HaceneHus», ot 10 smBaps 2002 r. Ne 7-@3 «O6 oxpane
OKpyKalollleli cpefbl»; (eliepalbHEIX HOpM U npaBuil: «HopMbl paguaumoHHOH
6esonacnoctn» (HPB—99/2009), yTBepxAeHHBIE mOCTaHOBIEHHEM I JaBHOTO
rocy/JapCTBEHHOI0 CaHuTapHoro Bpada Poccuiickoii ®epeparuu ot 07 urons
2009 r. Ne 47, «OcHOBHBIE CaHHTapHEIE IpaBHiIa oOeclieyeHHs pagHallMOHHON
6esomacHoct» (OCIIOPB - 99), yTBepaeHHBIe MOCTaHOBIEHWEM I J1aBHOro
rocyZJapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®enepanpn ot 27 nexabps
1999 r.; ¢ yueTOM pekoMeHaluii, copepxaluuxcsa B Aokymente MAIATO: «Yuer
JMCIIEPCHOHHEIX NapaMeTpoB aTMochepsl NpH BHIGOpe IUIOMANOK JUIS ATOMHBIX
rektpoctannui’»  (PykoBogcrBo mo  GesomacHoctt  Ne  50-SG-S3.
Mexaynapoanoe AreHTcTBO N0 AToMHO# DHepruy, Bena, 1982 r.).

4. Hacrosmee IlonoxxeHue coaepXdT peKOMEHAALMH IO HMCIONBE30BAHUIO

PacHYeTHBIX METON0B MPOTrHO3UPOBaHUA pagnaliOHHBIX XapaKTepHCTHK
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PalMOaKTUBHOIO 3arpsA3HEeHUs OKpYXalolleH cpeabl W JO30BBIX HArpy3oK Ha
ficpcona ¥ HaceleHue, BKIIoYast:

obocHOBaHWE TOro, 4YTO HCIOJB30BaHHE IOKa3aHWH JEeTeKTOPOB
(hOTOHHOTO U3TyHeHHs, HAPSAY C PaCYeTHBIMH JaHHBIMH, IIO3BOJISET 3HAYHTEIHHO
MOBBICUTh TOYHOCTH IIPOIHO3MPOBAHMA PACYETHBIX OLEHOK pPagHOaKTHBHOTO
3arpsi3HEHMs] OKpYXKalolllelft Cpenpl, a IIOIPelIHOCTh pacdyeToB CBECTH K
MOIPeNrHOCTH JETEKTOPa;

GhOpMYJTHMPOBKY OCHOBHBIX IPHHLMIIOB U BEIOOD KpUTEpUEB JUIs
ONTHMAJIFHOT'O pa3sMenieH s NOCTOB PaJallMOHHOrO KOHTPOJIA Ha IPOMILIOIIALKE
n B C33 AC, no3BoifiOIMX MHHHMH3HPOBATH IOCJIEACTBHS pPaJUallMOHHBIX
aBapui;

BHIOOp  alropuT™Ma, CIOCOOCTBYIOLIErO  MOBBIMIEHHIO  TOYHOCTH
IIPOrHOCTUYECKHUX OLEHOK paJHAIMOHHBIX XapaKTEpUCTHK paAHOaKTHBHOIO
3arpsA3HEHMs OKPYXKalolllel Cpensl, Julil OIpelelieHHA KOOPAHHAT JeTeKTopa
($HOTOHHOrO U3IYYEHHU, PAcroIoKEHHOro Ha npomiutonaake u B C33 AC.

5. Hacrosimee Ilonoxenue npegHasHadeHo IUIA ULl M OpraHM3allMi,
3aHUMAIOLINXCS BONPOCaMH [IPOEKTHpOBaHusA U koHcTpyHposanusi ACKPO na AC
u apyrux OUAD.

6. BHenpenue matepuanoB HacTosmero IlTonoxeHus B MOTHOM oObeme Ha
AC u gpyrux OHAD, rne BO3MOXXHO IIpHMEHeHHe MOJOOHBIX CHCTEM, ITO3BOJIUT
PELIUTE CIEAYIOLINE OCHOBHBIE 3aJa4H:

ONTHMH3MPOBaTh (HUHAHCOBBIE 3arpaTel Ha paspaborky ACKPO AC u
OHAD;

YJIOBJIETBOPUTE JKOJOTHYECKAM KPHTEPHAM, IPEXbSBIAEMEIM K MOXOOHBIM
cuctemawm, npu ux BHeapenud Ha AC u OMAD;

OCYILECTBHTh NPOTHO3UPOBAHHE PE3YNbTATOB PAaAHOAKTHBHOIO 3arpsA3HEHMA
OKpY>Xarolei Cpedbl IPH OTCYTCTBHH MHGOOPMAlHMU O PAJMOHYKIHIHOM COCTaBe
pajMoaKTHBHOM  HpUMecH, BBIOPOmMIEHHOH B arMocdepy B YCIOBHAX
pa/mannoHHbIX aBapuii Ha AC unn mo6om npyromM OMAD, na KOTOpoM BHeJpeHa

ACKPO ¢ yyeroM pexomeraarmii Hacrosuero [Tonoxenus;
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HOBBICUTh TOYHOCTH IIPOTHO3WPOBAHMS DPE3YJIBTATOB pAJHOAKTHBHOTO
3arpsi3HeHHs OKPYXKaloLiei cpelbl M JO30BLIX HAarpy30K Ha IEpCOHAN U HaceleHue
Npu paguanuoHHBIX aBapusax Ha AC wmm gpyrux OHAD, rme npuMeHeHs!

110/100HEIE CUCTEMBI C YYeTOM peKOMeHqauuii HacTosero ITonoxeHus.

I1. Pexomengaunu Kk coctaBy H ycioBusm padorslt ACKPO

7. OcroBy ACKPO cocTaBisieT ciucteMa IOCTOB KOHTPOJS MOLIHOCTH O3Bl
(DOTOHHOrO H3NYYEHHS, PA3MEIIAEMEIX Ha MECTHOCTH; COBOKYIHOCTEL JaTYMKOB,
M3MEpSIOIUK  METeoNapaMeTpbl, II0 IIOKa3aHHAM KOTOPBIX OMNpeleIsIeTC
COCTOSHHE YCTOHYMBOCTH aTMoctephl; TexHolorudeckue nmatdukn AC,
IpeJHA3HAYeHHBIE U ONpeJeNIEHHs TIapaMeTpoB BEIOpoca paJHOaKTUBHOM
mpuMecH B arMocepy; nporpaMMHoe oOecrledeHHe HIDKHETO M BEPXHEro
YPOBHEH, W3 KOTOphIX NepBoe obecrieumBaeT 0OpaGorky MaHHBIX (IOKa3aHHMH
J@r4uKoB) C Ienplo npeobpa3oBaHpsd WX B CHeUHaNBbHBIA ¢dopMar — s
HCIIONIB30BAHMA B KAa4yeCcTBE  HCXOAHBIX  JaHHBIX TNpU  [POBENECHHH
IIPOrHOCTHYECKHX pacy€TOB, 2 BTOPOE, OCHOBY KOTOPOIO COCTABJISIOT PacuéTHBIE
MO/l llepeHoca paJMOaKTHBHOH NpuMecu B arMocdepe M BoaHOH cpeae, a
TAKXKE MAaTCMaTHYECKHE METOJBl OLEHKH MO30BBIX HAarpy3oK Ha INEPCOHAN U
HaceleHHe, OCYIECTBISET MPOTHOCTHYECKHE  pacueThl  pagHOaKTHBHOIO
3arps3HeHMs Okpyxawome#d cpensl. CrpykrypHas cxema cocraBa ACKPO

npuBejena Ha puc.]l ITpunoxenns Ne 2 k Hacrosimemy [Tonoxenuro.

8. s oneparmsHoii paborei ACKPO Heo6xomumo, yTto6El cuCTEMa
GYHKIMOHMpOBaJa B PEXHME PEAJBbHOTO BPEMEHH, YTO MOJMKET NOCTUraThCcA 3a
cyér aBTomMaTH3anMu c6Opa NaHHBIX MO PagHalKOHHBIM M METEOPOJIOTHYECKHAM
1apaMeTpaM, Ha OCHOBE KOTODPEIX OCYIIECTBJISIOTCSA HPOTHOCTHYECKHE PAcUETHI C
UCIIONB30BAHMEM MaTEeMAaTHYECKMX MoJeNell pacnpoCTpaHeHHSA paJUOaKTHBHOMN

NPHMECH B BO3JYLIHOH ¥ BOAHOM cpelax npu Beibpocax AC.

9. CucreMe peKOMEHAYETCS YYMTHIBATh KOHOMHYECKHE, SKOJIOTHYECKHE,
GH3MKO-TEXHNYECKHE KDHTEPHH, a TaKkkKe JeMorpadpuyeckue OCOGEHHOCTH

peruvona, rae pasmemena AC. VkasaHHBlE KPUTEPHH, OTBEYAIOLIME YCIOBUSAM
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pa3MelieHUsl TIOCTOB paJHalHOHHOrO KOHTpONs Ha npomruiomragke B C33

OUAD, npusenens! B [Tpunoxennn Ne 3 x HacTosmemy ITonoxenuro.

10. PexomeHnayercs, 49ToObBI CHCTEMa OTBeYala  ONpElesIEHHBIM
HaIE)XHOCTHBIM XapaKTePUCTHKaM, 00ECIEYHBAIOMIMM KOHTPONE 33 MCTOYHHKOM

IIpH JIOOBIX BO3MOXKHBIX IIPHPOAHBIX M JPYTUX KaTaCTPOQHYECKHX BO3INECHCTBHAX.

11. ITorpemHoCTs MPOrHOCTHYECKHX OLEHOK PaAHOaKTHBHOTO 3arps3HEHUS
OKpYyXXaloIeH cpeasl W JO30BHIX HArpy3oK Ha TIepCOHANl M HacelieHHe,
NOJTy4aeMBIX ¢ ITOMOIBIO PACYETHRIX MoJeNei, MoXeT ObITh MUHUMHU3HPOBaHa 3a
cueT YTOYHEHHA MeTeonapaMeTpoB arMmocdepbl, HCIOJB30BaHMs IOKa3aHUi
ngerektopos ¢oronHoro usnydeHns ACKPO u yTouyHeHHs BeJHYHHBI MOIIHOCTH
BpIOpOCa  ra3oa’po30JIbHOM  PaJMOaKTUBHONW INPUMECH, NOCTyNawolled B

armocdepy, B yCIIOBHUSX paJHalliOHHbIX aBapyil U MIPH IUTATHO#M paboTe.

II1. Onpenenenne MeTeOPONOrHYeCKNX NAPAMETPOB ISl OLEHKH YCI0BHH
dopvupoBanusa pagHauHOHHON 0GCTAHOBKM HA MECTHOCTH

12. OcoGyro posib B OLIEHKE COCTOSHUS YCTOWYHMBOCTH MOTPaHMYHOrO CJIOS
armMocepsl HUrpaloT ONpENeNIAIOMHME ero MEeTEOPONIOrHYeCKHe MapaMeTphl:
CKOpPOCTH BETpA, TEMIIEpaTypa, BIQXHOCTh H T.A.. HNzmenenne OHOIro M3 3THX
napaMeTpoB HENPEMEHHO BEAeT M K H3MEHEHHMIO COCTOSIHHS YCTOHYHMBOCTH
NOrpaHUYHOTO CJIOS B LEJIOM, a 3T0, B CBOK oOuepeAb, — K H3MEHEHHIO
KOHIIEHTPALMM  pPagMOaKTHBHOM IPUMECH H M3MEHEHHMI0 paJWaldOHHON

00CTaHOBKH HA MECTHOCTH.

13. Ompenenesne METEOPONOTMYECKHX I1apaMeTPOB, NPUMEHHTENBHO K
peruony AC, nenecooOpa3Ho OCYmIECTBIATh Ha CHELHAILHBIX METeOoroWAanKax

naGopaTopuii BHENIHEH J03MMETPHH.

14. U3mepeHne HampaBileHHs, CKOPOCTH BETPaA M TEMIIEPATyPHl, BIAXHOCTH
ClleyeT NPOBOANTH Ha HECKOJLKUX YPOBHSX Ha METEOMauTe, PacIoN0oXXeHHOH Ha
MeTreorulomanKke J1abopaTopud BHENIHEH [O3MMETPHH, IPHMEHS METOAMKY
rpajiueHTHBIX Habmoaenui. ViaMepeHHsle mapaMeTpsl MOI'YT OBITH HCIIOJB30BaHEI

B JaibHeMuIeM KaK penepHble TOYKH JUIi pacdeTa MONHBIX npodunei stux
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BEJMYMH B TOrPaHWYHOM ciloe aTMocdepsl B Ooliee  COBEpLIEHHBIX
METEOpOJIOTHYECKUX MOJENAX HIM HEMOCPEACTBEHHO, KaK ITOCTOSHHBIE, B
YPaBHEHHMSAX, Ha OCHOBAaHHH KOTOPBIX  pACCYHTEIBAIOT  paclpejesieHHne
pa/lnoaKTUBHON NpHMecH B aTMocdepe NpH €€ nepedoce. MeToauKa rpalieHTHBIX
Habnionenuit npusenesa B [Ipmnoxenun Ne 4 k HacrosueMmy Ilonoxenuro, a B
ITpunoxernnu Ne 5 x HacTosmeMy [ToNOXEHHUIO MMPUBEAEHBI METOABI BEIYUCICHUA
METeoINapaMeTpPOB.

1V. PexoMeHxaLMM 0 HCNOJL30BaHHIO MO/I€JIelH NepeHoca paAHOAKTHBHOH
npumecH B armoctepe

15. 11lpu BBIGOpE MOIENN NMEepeHoca pafUOaKTHBHOM MpUMecH B aTMocdepe

L[CJ'IGCOOGpaBHO, 4TOORI OHA YAOBJIETBOpsJIa CIIEAYIOIIHM YCIOBUAAM!

1) [naBana IPOTHOCTHYECKMII pacueT paauoaKTHBHOTO 3arpsA3HEHHs
OKpY’XaloILleH cpeasl M MO30BBIX HArpy30oK Ha IIEPCOHaJl H HAaceleHHe C
«yJIOBJIETBOPUTEIbHO (HauMeHbIIEH) OrPEeHOCTRIO» HAa PACCTOSHUAX He MEHee
30 kM OT KcTOYHHKA BEIGPOCOB IpH JF060# 3¢)deKTHBHOM BBICOTE HCTOYHHKA, HeE

NPCBLILIAIOLIEH BEICOTY NOrPaHHYHOrO CJIOS aTMOCGEpH! H YYHThIBaNA:

OCOOEHHOCTH TOACTHNAIOIIEH MOBEPXHOCTH, ONPEAENAIOLEH BEIMIHHY
CKOPOCTH CYXOTO OCaKJICHHA (3HA4eHHMs CKOPOCTH CYXOro OCaXKAEHHS I
pasnuyHbIX HyKJIHAOB M THIOB ITOBEPXHOCTH npusegens! B Ilpwioxenun Ne 6 x

HacroseMy [TonoxeHno);

napaMeTp [IEepOXOBAaTOCTH (3Ha4YeHHs MapameTpa HIEpOXOBaTOCTH IS
pa3MYHBIX THIOB MNOJACTHJIAIOIMX IOBEpXHOCTeHl mnpuBedeHsl B [IprioxeHHu

Ne 1 x Hacrosmemy [Tonoxennio);

BEIMBIBAHHE PaZlHOAKTHBHOH NPHMECH €CTECTBEHHBIMH OCafKaMH (HOXIb,
CHer) ¥ TyMaHOM (3Ha4eHHA NMOCTOSHHON BBIMBIBAHHA PANMOAKTUBHOH NpUMeCH
€CTCCTBEHHBIMH OCaZKaMH M TyMaHOM npuBeneHsi B Ilpminoxenuu Ne 7 k
HacrosmeMy [Tonoxenmo),

PanroaKTHBHEIA pacnajx NpHMMECH BO BpeMA MepeHoca (XapakTepHCTHKH

OCHOBHEIX paJHOHYKIHAOB, BEIOpackiBaeMbIX B atMochepy AC u apyrumu OVAD
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upusejieHnl B [Tpunoxxenuu Ne 8 k Hactosmemy [TosoxeHHo);
BIIQXHOCTb aTMOC(EpHI;

,ZIHCHepCHBIfI COCTaB INPUMECH MIIM CKOPOCTH 'PABUTALIMOHHOIO OCAXKACHHA
(ClJOpMyJ'ILI JUIA  pacdera CKOPOCTH TIPaBATAMOHHOIO OCAXKIACHHS YaCTHILIBL

npuBeaens! B ITpunoxxennu Ne 9 k Hacrosmiemy ITonoxeHuo);

3HaYeHHA MeTeonapaMeTpoB (NPOJONLHYIO U TNOMNEPEeYHYI0 CKOPOCTH
Berpa, KodddunueHT TypOynenTHOH nuddy3uM, >Hepruio TYpOyIEeHTHBIX

ITyJIbCAI[Uii) [T0 BCEMY IIOTPaHUIHOMY CIIOI0 aTMOChepsr;
MOIIHOCTH BBIOpOCa PafiMOaKTHBHOH pHMecH B arMocdepy.

2) MeTeopOJIOTHYECKHE NapaMeTpPEl MOJIENH LIeeco00pa3Ho ONPEAENITs Ha
OCIIOBE M3MEPEHHH 10 aTTeCTOBaHHBIM MeETOMUKaM (OCHOBHEIE TpeOOBaHHUA,
IpeAbsABNsEMBbIE K JaTYMKaM METEONapaMeTpoB, mpuBeaeHE! B [Ipunoxernun Ne 10

K Hacrosuemy ITonoxxeHuro).

3) mporsocTHYecKye OLEHKH PaJHOaKTHBHOTO 3arpA3HEHHA OKPYKarouen
cpeibl M JIO30BBIX HArpy3oK Ha II€PCOHA U HacelieHWe CllegyeT NPOBOAHTb B
pexHMe peallbHOro BPEMEHH, T.€. PacyeT 110 MOZENX CO BCeMH (QyHKLHUOHANIaMH,
OlIPEENsIOIIMMY JI030BBIe HArpy3KH Ha IIEPCOHAN] M HaceJeHHe U MacIuTaGsl
3arpA3HEHHs OKpyXXalolmed cpeisl B CTAalMOHAPHBIX YCJIOBHAX, HE MOXET
NpeBBILATE BpeMd, HeoOXOAMMOe Ha TONy4eHHe OCPEeJHEHHBIX 3HadeHHiH

M3MEPEHHBIX BEJIMYUH METEOoIapaMeTpoOB ~ 10 mu=.

4) mpu BeiGope Mozenu LelecooOpasHO Y4HUTHIBAaTH 3KOHOMHYECKHH
takTop, IPUMEHHUMOCTb KOTOPOr0 K BEIOOPY MaTeMaTH4eCKO# MOJEIH COCTOMT B
cllefylomeM:  eciii  BBIOOP  ONpefeNieHHOi  MareMaTH4ecKkoll  MomelH,
VICIIONIb3yeMOM NpH (QYHKIMOHMPOBAaHHH CHCTEM paJUalllOHHOIO KOHTPOJNA, He
yXyduwas napamMeTpbl CHCTEMBl, [I03BOJIIET YMEHBIUWTH 3aTpaTel Ha

obopynoBan¥ye, TO [Ipe/UTOUTEHHE CIEAYET OTAATH MIMEHHO TaKOH MOJEIH.
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V. IlapameTps!l MoaeaH

16. OzH¥M u3 OCHOBHBIX IapaMETpPOB MOJENH SBJIAETCA BeJH4YMHA
MOIIHOCTH BEIOpOCA paJuOakTUBHOM npumecy (Pg), NOCTyHaromed B atMocdepy
u3 oTBepcTwil (Iuenei, TPEMMH, KIanmaHoB, paspblBoB) mpu asapusax Ha AC.
OrnipesieneHue 3TOro napameTpa B HacTosilee BpeMs IPH BEIOpPOCe pagHOaKTUBHOM
NpUMecH M3 BEHTUISUUOHHBIX TpyG AC B ycnoBusix e€ mTaTHOH paGoTel
OCYIIECTBIISIETCS 10 METOJUKaM, B OCHOBE KOTOPEIX JI€XaT aclUpalHOHHEBIE
MEeTO/Ibl OLIEHKH, He OTBEYalollHe YCIOBHIO Iepeljadd HH(OpMaLMH B PeXHMe

peaJibHOrO BpEMEHH.

17. Ana onpeneneHus YKa3aHHOIO mnapaMeTpa B pPEXHME PpEajibHOro
BpEMEHM [POEKTHPYIOWIMM OPraHU3alUsM IeIeco00Pa3sHO HCIOJIb30BATh HOBBIE
paspaboTku npuGopoB, ofecnedyuBalOWMX u3MepeHne Pg He TONMBKO o6meit
AaKTMBHOCTH Tra30a’po30/IbHOM IIpMMeEcCH, HO W MAapUMaibHBIX BEIUYMH TpH
BRIOpOCE NMPHUMECH, COCTOALIEH M3 HECKONBKHMX PAfAHOHYKJIMIOB HIH, €CIH HET

Takux npudopos, nmposoauts HUOKP ¢ nensro ux paspaboTku.

18. Ilpu OTCyTCTBHM COOTBETCTBYIOIIEH anmapaTypsl BENHYHHA Pp MOXET
ObITh OLIEHEHA ITyTeM CPaBHEHHS PACYETHOI'O U U3MEPEHHOI0 3HAYEHUH MOILHOCTH
0361 BHENIHEro OONYYEeHHsd, CO3JaBAEMOro ITIOTOKOM (OTOHHOTO H3MyHeHHs
PanvoHYKIMIOB PaJMOaKTHBHOM IMpHUMecH B Toyke, Ommkaitmedt k ocu BeIOpOCa,
€CliM ampuopH H3BecTeH €€ COCTaB M PaJHaldOHHBIE XapaKTEPUCTHUKH
panuoHykmuaoB. OXHAKO TOYHOCTh MOAOOHBIX OLEHOK BENHYHHEl Py Oyner

CYILECTBEHHO HIXe, YeM IIpH e MPHOOPHOM H3MepEeHUH.

V1. MeToABI NPOrHO3UPOBAHUS

19. PagmanmonHble XapaKTEpPUCTHKH  PaJMOaKTHBHOIO  3arps3HEHUs
OKpY’Karole# Cpeabl: MOIIHOCTh 103kl OT 00beMHOro ucroynmka (daxena umH
o6Jiaka BBIOPOCOB), MOBEPXHOCTHYIO aKTHBHOCThH NOACTHIAIOMIEH MOBEPXHOCTH,
MOILHOCTG O3Bl OT MOJCTHIAIOLICH MOBEPXHOCTH, NO3Y IIPH MHTAIALHH H T.K.
Haxo#AT KaK (YHKIUOHANBI IIONYYEHHOrO pemeHdus Ui KOHLEHTpaLHH

pPaaroaKTHBHOMA IIPUMECH, PalHOHYKIMIHEIA COCTaB KOTOPOH OnpeaeneH.
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20. [Ipu oueHKe TaKUX PaJMAHOHHBIX XapaKTEPHCTHK KaK MOIHOCTH 035l
BHELIHEro o6GnyveHus OT OOBEMHOro MCTOYHHMKA (pagMoakTHBHOro obnaka) U
NOACTWIAIOMIEH ITOBEPXHOCTH, 3arpi3HEHHOH B  pe3yJbTaTe OCaKAEHHA
pa/iMOaKTHBHOM NPHMECH, CIENYET HCIIONb30BaTh HHTErpajlbHBIE METOABL JTO
MO3BOJIAT HE TONBKO M30€XaTh NMOIPEUIHOCTH INPH OLEHKE YKa3aHHBIX BENHYHH,
CBA3aHHOM C HapyIUEHHEM 3aKOHA Jy9eBOro paBHOBECHS Ha IpaHHIlE pa3jena cpej
BO3AYX-3eMJI1, HO ¥ HalWTH pag ocobeHHOCTE B  NPOCTPAHCTBEHHOM
pacrpesieleHu 3TUX BEIMYUH, OGYCIOBIEHHBIX IEPEHOCOM I[PHMECH B
atMocdepe Ipyd pa3IHYHBIX €€ METEOpOJIOTHYECKHX COCTOAHMAX. [Ipm arom
3HaHHe BEJIMYHAHB! Pg I03BOJAET CYLIECTBEHHO CKOPPEKTHPOBAaTh pAacyYEeTHBIE
OlICHKHM IIPOCTPAHCTBEHHBIX paclpeieNieHHi MOINHOCTH JO3bl, AKTHBHOCTH

MTOICTH/IAIOLIEH MOBEPXHOCTH U APYTHX PaAUallMOHHEIX XapaKTEPUCTHK.

21. Ins oueHOK paavallMOHHOM o6CTaHOBKH B paiione nelictByromeii AC,
Moryr OBITh MCIHONB30BaHBI MO0 MaTeMaTHYeCKHe METOJBI, H3JIOKEHHBIE B
[Mpunoxenmssx Ne 11-15 x HacTtosmemy IlonoxeHHIo, ¢u3MYeCKHEe OCHOBBI
KOTOpBIX npeactaBneHsl B [Ipunoxenusx Ne 16-18 x Hactosimemy Ilonoxxenmro,
6O TexHHUYeCKHe CpeJACTBa, paccMarpuBaemble B IIpwioxennu No 19

K HacToAlLIEMY TTonoxenutro.

22. MOHHATOPUHT, OCHOBAaHHBIH Ha HCIIONB30BaHHUH aBTOMAaTH3MPOBAHHBIX
TEXHHYECKUX CPEACTB, SBIAETCA albTEPHATHBOH MAaTeMaTHYECKHM MeTonaM
TPOTHO3MPOBAHUA pPafgWallMOHHOR obcranoBku, HndopmariBHOCTH HOXOOHOM
aBTOMATH3MPOBAHHOM CHCTEMEI HAaIPAMYIO 3aBUCHUT OT 4YHCJIa IOCTOB KOHTPOI,

OGOPyIIOBaHHBIX AaTIUKaMH, pCrUCTPHPYIOIIMMH HOHH3UPYIOIIEEe U3ITY1ICHUE.

VII. YciaoBHA HEOOX0AHMOI0 H JOCTATOYHOIO KOJHYECTBA AaTYNKOB
ACKPO, pazmemaembix Ha npommiomaake u B C33 OHAD

23. Pasmemenue IIOCTOB  KOHTDOJIA B C33 onpezaenseTcs
JleMorpa@UYecKUMy,  OKOHOMUYECKUMHM,  OKOJOIMYECKMMH  H ¢bu3uKo-
TEXHHYECKUMH KPUTEPHUSMH. YKa3aHHbIE KpHTEPHH NpuBeieHbl B [IpHiroxeHHH

Ne 3 x nacroswemy ITonoxenuro.
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24, Ilna ompenenenus HeoOXOAUMOro M JOCTATOYHOrO 4YHCNA IaTYHMKOB,
C11I0COOHBIX 3aperucTpupoBaTh (hakes WM 00JaKo paJHoOaKTUBHBIX BBEIGPOCOB,
PAcIIpOCTPaHSIOIMXCA OT HCTOYHMKA IpH JOOBIX HampaBlIeHHH BeTpa H
COCTOSHUH YCTOWYHBOCTH aTMOC(EpEI, CIeIyeT BOCIOJB30BaThCA aJFOPUTMOM,
uanoxeHHbIM B [Tprioxkenun Ne 20 x HacTosmemy [lonoxeHuro.

VIII IIpuHunn pasmemeHus aerekropos poronnoro naaydyenuns ACKPO na
npommiiomanxe 1 B C33 OUAD

25. PagunoakTuBHOE  3arpssHeHue OKpYy>Karomieit Cpenbl npH
HECaHKLIHOHHPOBAaHHOM BBIOpOCE paZMOAKTHBHOH IIPHMECH B BHIE IIeperpeToi
rasoBOd CTPyH U3 OTBEPCTHH, KJIANAHOB, HEIIOTHOCTEH COCYHOB, PBaHBIX
OTBEpCTHH WIM Iuenelf, BO3HHKAIOIMX B Clyyae B3pHIBA M/IM pa3phiBa
pe3epByapoB, HaXOASIIUXCS NOJ BEICOKMM JaBIICHHEM M BBICOKOH TeMmrepaTypoii,
WIN B Cllydae MOIIHOTO MMITYJIBCHOTO BBRIOpPOCA paJiOaKTHBHOM NPHMECH 4Yepes
orBepcTHs (HampuMmep, IpH npoBedeHMH ydeHuil Ha AC paccmarpuBaroT
OTBEPCTHE B MMOTOJIOYHOM MNepekphiThu peakropa (PBMK), Bo3Hukaromee npu
TaJeHHM HMHOPOJHOIO IIpeAMETa C BO3AyXa), KOrga IOJNHOCTBIO OTCYTCTBYET
uncdopmaus o e pPaAHOHYKIMIHOM COCTaBe WIIH CNEKTPaJBHOM COCTaBe eé
(OTOHHOrO W3Iy4YeHMs, MOXKET OBITH OLEHEHO NpPH HCIOJb30BAaHHM I1OKA3aHHUM
TEXHOJIOTHYECKHX JaTYMKOB, YCTAHABIHBAEMBIX B Pe3epByapax W Ompeesiommx
TeMIlepaTypy H JaBlieHMe CcpeAsl, M moxasaHuii pgatyukoB ACKPO,
OTpeeNAIOMYX MOIHOCTE JO03El BHEHIHEro oONy4eHHsA OT pajMOaKTHBHOIO
obnaka, obpasoBaBmerocsi B pesyinTaTe BbIOpoca. Ilpm 3TOM gmarumku Ha
npomMnnomanxe 1 B C33 clefyeT pacnoNokKUTh, PyKOBOACTBYACH ONpeaeeHHBIM
NpaBHIOM, KoTopoe TpebyeT, YTOOBI pPacCTOAHHE OT BO3MOXKHONO HCTOYHHKA
panuanuonHo#i onacHoctH (AC) 10 mro6oro U3 AaTYHKOB GBIIO CTPOro pasiMyHoO,
HanpuMep, IOC/IENOBAaTENbHOCTh 3HAaUeHHH  YKasaHHBIX paccTOAHMN  (OT
MHHHMAJIBHOTO JI0 MaKCHMAlbHOI0) Moryia OBl MOAYMHATHECA (opMylle CIHpaIN
Apxumena. ITpunnun pasmemenus AeTeKTopoB pororHoro uanyqenns ACKPO ua
npommiomanke # B C33 OMAD 6onee noapoGHO paccmorped B Ilprioxkennu Ne

21 x HacrosmeMy [lonoxenuio.
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26. ins onepaTUBHOH OLIEHKU PaJHOAKTHBHOI'O 3aIrpsA3HEHHs OKpY’KalolleH
cpes! IpH OTCYTCTBHH HHGOPMAIIUK 0 PANHOHYKIMIHOM COCTaBEe PaguOaKTHBHOM
npumecH, (GOpMHpYIOIEH paguoakTHBHOe O0OJIaKO, C YY€TOM pAacCTaHOBKH
AereKTopoB (oToHHOro wimydenus cucteMsl ACKPO paBHOMEPHO mo a3suMyTy u
Ha pa3sUYHBIX PACCTOSAHHUAX OT UCTOYHHKA, CIEIYeT ONpPENeNHTh CIEeKTpalbHBIH
cocTaB (OTOHHOIO H3IYyYEHHs paJUHOAKTHBHOM IPHUMECH H €ro CpemHIO
9HEpruIo, A 4ero JOCTATOYHO BOCIOJB30BATHCS AITOPUTMOM, IPHBEJIEHHBIM B

[punoxenun Ne 21 x HacTosmeMy [Tonoxxenuio.

27. BoiudcneHue cpegHel sHeprid (OTOHHOTO H3JIYyUEHUs paHoaKTHBHOM
npumecH, GopMmupylolledl panuoakTHBHOe 00J1ako, MO3BOJAET HaWTH Bce
HeoOXOoauMbIe NapaMeTpsl IS NPOBENEHHUS MPOrHOCTHYECKHMX OLEHOK JIO30BBIX

Harpy30K Ha [I€PCOHaI M HaCeJICHUE B YCIOBUAX pafAallHOHHBIX aBapul‘i.

IX. YTouynenue Besiuannnl Py

28. OoHEM M3 OCHOBHBIX NapaMETPOB MOJENTH IEPEHOCA ra3oa’po30JIbHOH
panuoaKkTHBHOR npuMecH B atMocdepe, kak oTMeyaloch B I. 16 Hacrosero
[TosioxeHus:, sBIsETCA BeNIMYMHA Pp pagnoakTHBHOH NpUMeECH, NOCTyHaloIed B
aTMocdepy IIpH paaHanMoHHbIX aBapusx Ha OMAD. YTouyHeHHe 5TOro napamerpa
MIO3BOJISIET CKOPPEKTHPOBAaTh BCE OCTAJBHBIE XapaKTEPUCTHKH DPaJMOaKTHBHOIO
3arpsi3HEHMs  OKpyKawomei cpeasl (BenMuMHy OOBEMHOH  aKTHBHOCTH
pPanHMOaKTUBHON IIPHMECH, pacIpOCTpaHSIOWEHCs B BO3NyImIHOM Oacceiine,
MaciiTab paaMOaKTHBHOIO 3arpA3HEHHs OKpyxXatomeid cpeasr B uenom). I[lpu
OTCYTCTBHH COOTBETCTBYIOUIEH ammapaTypsl BelH4YuHa P MOXeT ObITH OlleHeHa
IIyTeM CpPaBHEHMS pacyeTHOr0 M H3MEPEHHOro 3HauYeHWi MOLIHOCTH J03bI
BHEIJHEro OONy4eHHs, CO3[4aBaeéMOro IIOTOKOM ()OTOHHOTO  H3JIyYeHHs
pagUoOHYKIMIOB PaZlMOaKTHBHOH NpUMecH B Touke, Omikadmeii k ocu BeIOpoca,
ecJid anpuoOpH HU3BECTEH €€ COCTaB M paAHallMOHHBIE XapaKTEPUCTHUKH
PaZiMOHYKINJIOB, B COOTBETCTBMM ¢ I. 18 Hacrosmero IlomoxkeHus. Anropurm

YTOUYHEHHUSA BEJIMIHHBI P B> 4 TAKX€ 6onee Tounas OlLIEHKa BeJIMYHHBI P, Bs C YUYETOM
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CbOHOBBIX 3HaYE€HUH MOIIHOCTH JO03bI €CTECTBEHHOTO MJIM TEXHOI€HHOro

IIPOMCXOXKIeHNs, MpuBeeHs! B [Iprnoxenun Ne 22 x nacrosmemy ITonoxenuro.

X. Bri6op paTuHKka /17 YTO4HEHHS BeJIHYHHBI Py

29. Eciu nerexrophl dotonHoro m3nydenuss ACKPO, pacnonoxenHble B
C33, npH yCclOBHM HX AOCTaTOYHOrO YHCJa, B cOOTBeTCTBHH ¢ 1. VII HacTosmero
[Nonoxenus, 3aUKCHPOBATh B MONAPHOI cucteme koopauHat { = {(R;, ¢,), rae R;
— panguyc, Ha KOTOPOM PAacIIOfIOKeH I - i IeTeKTop, ;. - a3UMYTAJIBHBIA YIoJ, IOoj,
KOTOPBIM OH pacHOIOXEH OTHOCHTENBHO Hadajia orcyera (C ceBepa Ha IOI IO
9acoBOH CTpENKE), TO B Ciy4yae HaIpaBJeHHsA BLIOpoca, 3a71aBaéMOro YIioM ¢,
OJIMH U3 JeTeKTOpoB Oyner HanGosee GaM30K K OCH BEIOpOca B COOTBETCTBHH C
puc.l Ilpunoxenus Ne 23 k nacrosmemy Ilonoxenmio. Ilpu 3TOM MOIIHOCTH
J03pl, peructpupyeMas stuM  jgatyukoM ACKPO, Oyzer Bele, YeM
perucrpupyemas ApyruMH. [TosToMy u yTouHenne Pg crioco0OM, NPHBEJEHHEIM B

ri1. IX Hactosmero ITonoxeHus cieayeT onpeneNarTs o STOMy JaTIUKY.

30. Omnpenenenve parvdka, Ommxaiimero k ocu Beibpoca, criegyer
NPOBOJHUTE IO AJITOPUTMY, U3NoKeHHOoMY B IlpumoxkeHuu Ne 23 k Hacrosmemy
[Tonoxenwuto.

31. Ilpumep anropuTtMa NPOTHOCTHYECKHMX pACYETOB 3arpA3HEHUA
Opr)KaEOIIIEI‘;I cpenrel C 01161-11(0171 JA030BBIX HArpy30K Ha IIEpCOHaJI U HaCEJICHHE
npuseeH Ha puc.2 [Ipunoxerns Ne 23 k HacrosimeMy IlonoxeHuro.

32. B ciyuae HCIIOB30BaHMA APYTHX METOAMK IO IIOBBIIEHHIO TOYHOCTH
MPOTHOCTHYECKUX OLEHOK paJHAallMOHHBIX XapaKTePUCTHK pPajfOoaKTHBHOIO
3arps3HEHKs OKPY XKarOLIEH Cpesibl ¥ TO30BBIX Harpy30K Ha IEPCOHA] M HaceeHHe
Clle/lyeT NOKa3aTk, YTO MPOFHOCTHYECKHE OLEHKH YKA3aHHBIX XapaKTEpHCTHK He

XYK€ IIPUBEACHHBIX B HACTOALIEM INonoxenuwu.
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IMpunoxenune Ne 1

K ITonoxxennio

O IOBEIMNICHHH TOYHOCTH TPOrHOCTAYECKUX OLEHOK
PalMalMOHHEIX XapaKTEPUCTHK

PaJuoaKTHBHOIO 3arPA3HEHMS OKPYXXaloWEH cpeanl
M JO30BBIX HAIPY30K Ha NEPCOHAI M HACCJICHHE,
YTREPKOCHHOMY NpukazoM PenepaibHOM Ciryx Ol
10 5KOJIOTHYECKOMY, TEXHOJIIOTHYECKOMY

H aTOMHOMY Ha/l30py

oT«__ » 20 r.Ne
IlIepoxonaroc"rb noucnmalomeii INOBEPXHOCTH
THn OBEpXHOCTH 29, CM
Ouens rnaaxan (rpasesoe 6onoTo, 1EN) 0,001
I'majxuii cHer Ha HEBRICOKOM TpaBe 0,005
Ilecox 0,1-0,05
PoRHEI MOMHBIA CHEXHBINA IIOKPOB, HUBEIUAPYIOIMUHA BCe 0COOEHHOCTH 02-0.10
TIO/ICTHJIAIONIEH NOBEPXHOCTH ’ ’
Tlycrems 0,03
EcTecTBeHHas CHeXXHasi TIOBEPXHOCTD 0,1 -0,5
Crabu1ii peIXJIBIA CHET, HEPOBHEIA CHEXHBIN IIOKPOB 0,5-2,0
["ason ¢ TpaBoit BeIcoTOM 10 1 cM 0,1
PoBHas o6Ha)KeHHas IIolanKa HiIH [JI0NaaKa C HU3KHM TPaBIHBIM IOKPOBOM 0,3~-1,0
ITaposoe none 0,5-2,0
PaBuuHa, peaxas Tpasa BeICOTOM 10 10 cM 0,6 - 0,7
CxolexHast TpaBa BBICOTOM:
1,5 cm 0,2
3,5¢m 0,5-0,7
4,5¢cM  uy =2 M/cex 2,4
uy yw= 6-8 M/cex 1,7

PaBHHHA C HEBBICOKO# rycToi TpaBo# BBHICOTOH 10 5 cM, CTENb

IosrynycThiHS C OTAETbHBIMH KYCTHKaMH KCepodHTOB BBICOTOH 10 30 cM

Tuenuynoe none

KaprodensHoe none

CrexonpHOE nose 6,0-6,5
PasHuHa ¢ peaxo Tpasoii BeicoTOH 10 50 cM 5
PapnuHa c rycToit Tpasoit BeIcOTO#H 10 50 cM 9-10
PaBHuHa ¢ BEICOKOH TpaBoit (60-70 cm):

= 1,5 M/cex 9,0

Uy m= 3,3 M/cex 6,1

U= 6,2 M/cex 3,7
OTKpEITEIE AepeBbs 1,0
JIByXsTaxKHEIE 3AaHUA 10
I'opojckas 3acTpoifka 40 - 80
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[Mpunoxenue Ne 2

K Ilonoxenuro

0 MOBBIMIEHUH TOYHOCTH POTHOCTHYECKHX OLICHOK
paxHalMOHHBIX XapaKTEPUCTHK
PaaHOaKTHBHOTO 3arpsA3HEHHs OKpYKaloiei cpebl
¥ JIO30BBIX Harpy3oK Ha IIEPCOHAN M HaceJIEHHeE,
yTBEpPXICHHOMY npukazom PexepanbHoii ciryx6b1
[0 9KOJIOTAYECKOMY, TEXHOJIOTHIECKOMY
H aTOMHOMY HaJ30py

OT « »

CrpykrypHas cxema cocraa ACKPO

20 r.Ne

P

= i
~ L
2
N\
2 5
H UCXOZIHBIE
JAHHBIE
Pacyernaa
MoaeJ s
'
BbIX0gHEIE XapaKTEPUCTHKH PACYETHOR MO EIH
1 ¥ y
OBePXHOCTHANA NMoumocTs £03st Hoza pue Moupsocts go3s1
aXTHBHOCTb p/a sHenmero obuywenmx WAy BHELUHEro
aoposonest OT NOACTIMAIONLeH p/a edpozonei obmyqsmx or p/a
TIOACTHIIAIOL[ e TIOBePXHO CTH obnaxa
TI0BePXHOCTH
KpurepnH oneHKH
IIpodunaxrudeckue SBaxyanHa Obssatensran
MEpPH 10 XeNAKHUIO SBaKyalRsa

llpoBeneune

SBaKyalHH C
ONTHMH3ALHEH
bHHAHCOBHIX 3aTpaT

KaMII2aHHH

Puc.] CrpyktypHas cxema ACKPO: 1 —naTuMkn TeMnepaTyphl OoKpyXalowe#d cpeabl; 2 — AaTYHKHK
HanpaBJ€HUA M CKOPOCTH BETPa; 3 — AATYUKH OCAAKOB; 4 — NATYMKH BJAXHOCTH OKpPYXaloleH
cpenbl; 5 ~AaTYMKHM QOTOHHOrO M3JYYEHHA MOCTOB KOHTPOJA; 6 - TEXHONOTHYECKHE AATHUKHU
napameTpoB BbiGpoca paguoakTHBHOM NpUMecH B aTMOChepy
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[Mprnoxenune Ne 3

k Ilonoxenuto

0 IOBBILIEHHH TOYHOCTH IPOTHOCTHYECKHX OLEHOK
panualMOHHEIX XapaKTEPHCTHK

PaIMOaKTHBHOTO 3arpA3HCHHS OKPYXAIOIEH Cpesl
M JIO30BBIX Harpy3o0K Ha NEPCOHAN H Hace/ICHHE,
yTBepXAeHHOMY npuKasom OenepanbHoi ciyKObI
10 KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaA30pYy

OT «___» 20_r. Ne_

Kpurepunn, orBeualommue ycJI0BESIM pa3MelleH sl TOCTOB PAJHANHOHHOIO
KOHTpOJIs Ha npommiomaake u B C33 OMAD

1. JKosiornyecKne KPUTEPHH

[ToctpoeHue cuCTEM KOHTpONA pajanalMoHHON OGesonacHocth AC M Apyrux
paMallMOHHO-0TIACHBIX TNIPEANPHATH aTOMHOH IPOMEIIUIEHHOCTH, KaK NpPaBHJIO,
GasupyeTcst Ha Kakoi-1160 KoHUenwy. B mo6oil KOHLENUMH NMOCTPOEHMs TaKOro poza
CUCTEM JICKMT TPHHUMI M3MEPEHHS [1apaMETpOB paJMOAKTUBHOIO 3arpsA3HEHHs,
OCHOBaHHBIM Ha BHIOOpPE JaTYMUKOB, U3MEPAIOIIMX T€ HWJIH HHBIE XapaKTEPHCTUKH
NIPAMECH — HETIOCPEACTBEHHO €€ KOHIEHTPAUHIO (aCIIMPalHOHHEIMH JaT4HKaMH [1]) min
MOIIHOCTs 03Bl (OTOHHOrO M3nydyeHHs [2], KONHMYECTBO OAaTYMKOB M cmocob Hux
pasMeutennst BOKpPYr o0BexTa. IIpOJOMKHTENBHOCTD IEpHOAa OCPEJHEHUA YPOBHEH
3arpA3HEHMA ONpenelIieT U crocod pasMeIleH)s AaTYMKOB BOKpyr AC — B HanpaBJIeHHH
Haubosee BepOATHBIX pacrpocTpaHeHuii BeIOpocoB. ITocneqHue HaxoauM, HCXOIM H3
PO3BI BETPOB, COCTABIAEMOM N0 MeTeoHaOMOAeHNIM B TeueHue roja [3, 4]. IToxo6usie
CUCTEMBI XOpowo cebs 3apeKOMEHIOBAIM MMEHHO Uil aHaTu3a YpOBHEW 3arps3HEHHs
npu wratHoit pabore AC, HO, Kkak oTMedaercs B paborax [l, 2, 5], umeror
CYLIECTBEHHBIM HEJOCTATOK, MOCKOJIBKY BCA MHGOpMaLUs O paJualliOHHON 0OCTaHOBKE
OTHOCHTCA K NPOLICALIEMY BPEMEHH, YTO COBEPIUCHHO HEJONMYCTHMO INpPH aBapHHHBIX
cutyauusax. Crnenyert TakKe OTMETHUTh, YTO CE30HHBIE PO3BI BETPOB MOT'YT OTJIHYATHCHA OT
FOJIOBEIX, @ IIOTOMY HauGoliee BEPOSATHOE HAIpaBJICHHE PacIpOCTPAaHEHHHA BHIOPOCOB C
AC MOXeT MEHATBbCS B POCTPAHCTBE M BpEMEHHU. Y CTpaHeHHe MOCJIeJHEr0 HEA0CTaTKa,
a TaKKe CTPEMJICHHE BOCCTAHOBJECHMA HEOOXOAMMON TOYHOCTH MOJS KOHHEHTpalmi
panHoaKTUBHEIX BELIECTB B aTMocdepe M Ha MECTHOCTH IO NOKa3aHUAM JaTYNKOB,
PacIONOKEHHBIX Ha MECTHOCTH, TpeOyeT OONBIIOrO0 KOJHYECTBA AAaTUUKOB, HHUCIO
KOTOPEIX pacTeT C YMEHBIIEHHEM IIOIPEIIHOCTH BOCCTaHAaBJIMBAE€MOTO  IIONA
KOHLeHTpauu#t [6]. Hanpumep, ecau c4MTaTh paclpedcICHHE KOHLEHTPAIMH
paovoHyKiuaa BONM3M TNOBEPXHOCTH 3€MJIM B BHAE TraycCOBOdM  (YHKIUH

q(x ¥, 0)= G rm exp[— (x2 + yz)/Zr:fv], TJI€ Jmax — 3HAYEHHE KOHIEHTPALMH B LIEHTpe obnaxa
(x=0,y=0), o,— oucrepcus paclpeleNcHus, TO VA BOCIPOU3BEAeHUA QYHKIMH g(x,

¥, 1) ¢ nomycTuMoii morpemHocTrio & = 50% Heo6xoaumo nmets 70 TOYEK U3MEPEHHA, a
npu & = 30% — yxe 200 touek [7]. Ecnu y4ecTs, YTO ANs KaXJOro M3MEPHTEIHHOTO
npubopa HEOOXOAMME! JIHHMA CBA3H, OOCHYyXHBaHHME, T.C. CICHHANBHLIA IEPCOHAJ,
TpeGyroIuit, B CBOIO OYepenb, COLMANBHEIX 3aTPaT M T.J., HETPYAHO YOEMUTHCS, YTO
CHACTEMBI KOHTPOJIA, NOCTPOCHHEBIC 10 TAKOMY IPHHLHITY, JOCTATOYHO AOPOTrOCTOALIMA H
Mano3¢h¢hEKTHBHEL B CIyvae aBapMIHEIX CHTyalWi, T.K. HE MOryT pafoTaTh B pexuMme
pealbHOr0 BpEMEHH.



2. JKOHOMHYECKHE KPATCPHH

C Uuenpl0 ONTUMAJIBHOIO HCIONB30BAHMA OIKCIIEPUMEHTATIBHBIX JAaHHBIX B
nociiejiHie ronsl ObUTa BBIABUHYTA HJCH COYETAHUS H3MEPUTEIBHOrO M MOAEIBHOIO
MOLIMTOPHHIa B EIMHYIO CHCTEMY TaxuM o0pazoM, 4TOOH JOCTOMHCTBA OJHOFO
KOMIIEHCHpOBany HepocTaTku Apyroro [8]. Takoro Tuma cucrema aomxHa obecrnedynsarsb
HCTPEPHIBHLIA  [POLECC  afaNTalid¥ MOJIEIH pacnpocTpaHEHHsA painalMOHHOIO
3arpsA3HEHHUs Cpeibl K KOHKPETHBIM H3MEHSIONIMMCA YCIOBHAM IO pE3yNbTaTaM
baKTHYEeCKMX M3MEpPEeHNH Ha MECTHOCTH, 4YTO, B CBOIO ouyepens, TpeOyeT NMOBEIIEHHOH
TOUHOCTH M3MepeHHUi. [ToBEIIEHHE TOYHOCTH H3MEPEHHHM BOSMOXKHO 33 CYET CHHIKEHHUSA
BIMSIHUS BHEINHETO M HAaKaIUIMBAIOLIErocs B TOYKAX KOHTPONA (OHA, HCKIOYCHHMS
CUCTEMATHYECKHX OMMOOK, ydera M aBTOMATHYECKOW KOMIICHCALMM HEJIMHEWHOCTH
netexTopoB [9]. BaxkHbIMH (akTopaMHu pa3paboTKM CHCTEM ABISIOTCH SKOHOMHYECKHE
COCTABJIAIOIIME HX CO3[aHMs M OKCIulyatanud. CTOMMOCTH CHCTEMBl BO MHOIOM
orpesiesiseTcs UEHOM KOMIUIEKTYIONIMX HM3JENWi, JHUHUI CBA3H, MOHTaxa H
MycKoHanano4HbIX pabot. [ToBemenne Tpe6OBaHME HAaEHKHOCTH, TOYHOCTH HU3MEPEHHH
(ocobenHo B pealbHOM MacurTabe BpeMEHH), U ORICTpoeicTBHSA, pacuIMpeHne hyHKIMA
BMECTe C 9KOHOMHYECKHMH COCTaB/ISIOIIMMH ONpPENEAIOT TpeOOBaHUA M KPUTEPUH HIPU
NIOCTPOCHUH COBPEMEHHEIX CHCTEM. PellleHHe 3THX 3a1ay CBA33HO C ONpPENEeICHHBIMU
3aTpaTaMy, [O3TOMY BEJETCA MOMCK ONTHMAILHOIrO BapHaHTa WX pemeHus. OQHUM M3
Haubonee BaKHBIX INapaMETPOB CHCTEMBI KOHTPOJIA  SBJAETCA  KOJHYECTBO
TEJEMETPUUYECKUX CUCTEM, TaK KaK JaTYHKH, YCTAHABIMBACMEIC HA 3THX CHCTEMAX, Jal0T
HEMOCPEeACTBEHHO NHGOPMALIHIO O PaHOaKTUBHOM 3arpA3HCHAH OKpYKaloIIeH cpeas! H,
KPOME TOro, 33 CYET CBOEro KOJNMYECTBA, JTMHHUI CBA3M M HEOOXOMMOro TEXHHYECKOIO
06CITY>XHBaHUA OKa3bIBAIOT CYLIECTBEHHOE BIMAHME HA CTOMMOCTh CHCTEMBI B LICJIOM.

3. ®duznyecKo-TeXHHYECKHE KPHTEPHH

OneHka paJMOaKTHBHOIO 3arpA3HEHHA OKpYJKalollel cpelnl CBOAMTCA K OLIEHKE
3arps3HeHus BO3AyIIHOro GacceliHa M NOACTWNIAIOMEH MOBEPXHOCTH B HANpaBICHHH
BbIOpOCa, KOTOPEIE, B CBOIO OYEPEdb, ONPEICIAIOTCA BEIHUUHONA 00BEeMHON aKTHBHOCTH
pPanvoaKTHBHON NPUMECH B BO3TyXe, NOBEPXHOCTHON AKTMBHOCTBIO NOACTHNANOIIEH
TMIOBEPXHOCTH INPH BHINTAJCHHH HA HEC pannoamnnoﬁ IpUMECH, 2 TAKXKE MOLIHOCTBIO
J0361 BHEIUHETO OOMy4YEeHHA M O3Bl IPH HHTAIAIMH B 3arpA3HEHHOM paioHe. Ecin
PaINOHYKIHIHEINA COCTAB PAIMOAKTHBHON NMPUMECH H3BECTEH XOTS OBl NPUGTH3UTENBHO
(HanpuMep, OH MOJKET 3aJaBaThCs B paMKax TEXHOJIOTHYECKOro perjiaMmenta Ha AC niun
COIJIaCHO KPHTEPHIO YpoBHE# apapuu [7]), To HCIIOMB30BaHHE AATYMKOB MOLIHOCTH JO3BI
BHewrHero obmydenns cern nocroB ACKPO, pa3memaemsix Ha npoMmiomanke AC, B
C33 u 3H, no3BoNfeT YTOYHHThL BEJIMYMHY MOIIHOCTH BBHIOpOCa M TakuM 00pa3oM
OLIGHUTHh MacinTabhl PaJMOAaKTHBHOrO 3arpA3HEHUA cpenbl. OIHAKO B 9TOM ciyyae K
pasmemennio  aariukoB ACKPO na npommiomaake u B C33 mpenssaBnsior
oripeiieneHHsle TpeOoBaHMs, 3aKIMIOYAIOIUECH B TOM, YTOOBI JAaTYMKW pacrosaraivch
paBHOMEPHO O a3MMYTY, HO Ha Pa3IMYHEIX PACCTOSHMAX OT MCTOYHUKA BEIOPOCOB. DTH
TpeGOBaHNS M ONpEJENIIoT (U3MYECKHEe KPHMTEPHH, a TakKe NPMHIMI pa3MEIlCHHA
narankoB ACKPO B ykazanHoit o6nactn AC.

4. lemorpaduyecknii NpHANHI pa3MellleHHs nocToB kKoHTpoasn ACKPO

Ilpn nemorpadMdeckOM MpPHHIHIIE pa3MEINeHNA, (DAKTHYECKH OIpPEACICHHOM
Iocranosnennem IlpasurenscrBa Ne763 [10], moctet ACKPO ycraHaBamBaioTcs B
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KkpynHelx HacenéHHeIXx nyHkrax B 3H AC. [Ipwyem Bompoc 3KOHOMHYECKO#
uenecoobpa3zHocTH cnocoba ux pa3MeEIEeHH TECHO CBA3aH ¢ TEXHHYECKOH HaEXKHOCTHIO
CHCTEMEI B LieNoM. AHanu3 paifoHoB pasmemenus AC (Tak Ha3bIBa€MbIX CHTYalMOHHEIX
IUIaHOB) [OKa3bIBa€T, YTO TaKas CEThb IIOCTOB HE MOXET OOECIEdYHTL HaJEXKHYIO
PCrHCTPALMIO aBapHIfHOro BRIOpOCA, MOCKONEKY NP HEKOTOPHIX HANpaBIEHHMAX BETPa
cro ¢axkel MHHYET NOCTH KOHTpois. IIOBBIIEHHE HANEXKHOCTH 3a CYET YCTAHOBKH
JIOIIOJIHUTENIBHBIX TIOCTOB MpuBeaeT K pe3komy yrnopoxkanmo ACKPO. K Ttomy xe,
[OCTPOEHHAas 1o JAeMorpapudeckoMy TMPHHIMMIYY, CHCTEMa CIOCOOHa2 TOJNBKO
(GHUKCHpOBaTh CUTYalMIO, TOIrJAa KaK Ha HEe BO3JAraloTcd e€me M 3aJauH
[IPOrHO3MPOBAHUA  PACHPOCTPAHEHMA PAJUOAKTHBHOTO  3arpsA3HEHHA, a TakKkKe
tdopmupoBaHue 0600mEeHHOH HHbOpMaIMK, HEOOXOMMMON IS TIPHHATHS PEIICHMA O
3alMTe HacejaeHWA B ciydae aBapud Ha AC. EQWHCTBEHHBIM [TOJIOXKUTEIBHBIM
MOMeHTOM npu noxo6HoM pasmemeHnH noctoB ACKPO saBmserca conmanbHas
3HAa4YMMOCTB CHCTEMBEI OIOBELICHMS — Tabllo B HaceNeHHBIX IMyHKTaX. O[HAaKO, MCIIONB3Y S
TPa/MLUNOHHBEIE CPEACTBA CBA3M, HANPHUMEP MECTHYIO PaJMOTPAHCIALUOHHYIO CETh,
Takoro e 3dd¢exra MOKHO JOOHTHCS 3HAYUTENBHO JAEIIEBIE. DTO O03HAYaeT, 4YTo
Jemorpapuueckui npuHuun pasmemeHus noctoB ACKPO B permone AC He Bcerna
NPUTOJEH U NO3TOMY HE MOXKET OBITh PEKOMEHI0BaH VI IOBCEMECTHOrO IPAMEHEHMS.

5. IporuBopeyHs MEKAY IKOJOTHYECKHMH H 3KOHOMHYECKHMH NPHHIHIAMH
pa3MelneHns nocros KoHTpoaa ACKPO

DKONOrMyecKie M JKOHOMHYECKHE NPHHLMIIEI, ClIeAysd KOTOPEIM HEoGXO0AMMO
pasMellaTh JaTYMKHA BOKpYr AC, BCTYNaloT B sBHOE NpoTHBopeure. Pemenue mpobieMsl
JIOCTUraeTcst 3a CYET HCIONB30BaHUA TNPHHLHMNA, TaK Ha3bEIBAEMOro THOPHIHOrO
mouuropunra [8,11-13]), B KOTOpPOM JaHHBIE MaTEMaTHYECKOTO MNPOrHO3UPOBAHHSA
KOppekTupyloTcs ¢ yuetom nokasanuii moctoB ACKPO. B Poccun ynanoce HaiiTh
ONTUMAJIBHOE pPEUICHHE 3aJa4d C YYETOM DSKOJIOTHYECKHX, 5SKOHOMMYECKHX U
nemorpaduyeckux TpebGoBaHui, NpeqpABIAEMEIX K MoJo0HEIM cucTeMaM [14]. Ha sty
pa3paboTky OB MOJIyYyeH NMATEHT, 3aKpeIuiIonmii npuopurer Poccun B 310 0oGnacTu
[15]. OnTvMuM3anua peWICHHs CBOJUTCS K ONPEACICHHIO KOMHYCCTBA NOCTOB KOHTPOJIA
(HaTYNKOB MOIIMHOCTH JO3BI Y-H3Jy4EHH:), PACHONOKEHHBIX IO IpaBHIY, COMIaCHO
KoTopoMy 061aKko pagMoaKTHBHO# PHMECH, BO3HUKAIOINEE B pe3yibrare apapud Ha AC,
00s3aTebHO OyAeT 3aperucTpHpoOBaHO XOTA OB ONHHM M3 HHX. OJTa pa3paGoTka
nonyumna TOANEPKKY B pPaMKaxX MEXAYHApOJHOIrO COTPYIHHYECTBA IPH CO3JaHHU
JCKM3HOrO MpoekTa, B 4acTHOCTH, M 111 ACKPO HosoBoponexckoit AC, 4yro
NO3BOJIMIIO B JAJIbHENIIEM puMeHNUTs ee Ha KanuauHckoii, banaxoBckoit u PocToBckoit
AC.
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Ipunoxenue Ne 4

k [Tonoxenuio

0 MOBHILIEHHH TOYHOCTH IPOrHOCTHYECKHX OLICHOK
panManMOHHBIX XapaKTEPHCTHK

PamHOaKTHBHOTO 3arpsi3HEHHS OKpYXKalomel cpenpl
H JI030BBIX Harpy30K Ha IIEpCOHAJ U HaceJIeHHE,
yTBEPKACHHOMY npukasom DenepanbHoi cinyx6Ool
10 9KOJIOTHIECKOMY, TEXHOJIOTHYECKOMY

# aTOMHOMY Haa30py

OT«__» 20_ 1. Ne___

MeToanka 06paboTKu rpaaMeATHLIX HAGI0AeHNi

CymecTsylomuye METOOUKHM ONpEeJe]CHHA METEOPOJIOrMYeCKUX MapaMeTpoB
JOBOJILHO CJIOJKHBI, TIOCKOJIbKY TPEOYIOT BeChbMa TOYHBIX M3MEPEHUH NPOGMIs CKOPOCTH
BCTPa, YTO BO3MOXKHO TOJBKO HAa XOpOmO OOOPYAOBaHHEIX METEOCTAHLIMAX.
PaccmaTpuBaeMas METOAMKA OCHOBAHA HA HEJMHEHHON MOJCIM NPH3EMHOrO ClOsA H
ABJISIETCS MeHee TpeGOoBaTeNbHONW K TOYHOCTH IPafiHEHTHEIX HabmoaeHwii. BoruucieHus
IIapaMeTpoOB MTPOBOJAT cledytomuM obpasom [1]. M3mepsioT Ha ABYX YpOBHAX CKOPOCTB
BETpa ¥ TEMIIEpaTypy, UCHOIB3Ys, KaK IPaBUJIO, 3HaUeHus z;,= 2 M # z,= 0,5 m. Haxozar
pasnocts Du = u(z)) - u(z;), D 6 = 0 (z;) - 0(z3).

Hcnons3ys ¢opmyny ([2]) # BepakeHHS JUI1 CKOPOCTH BETpa W TEMIEpPATYPHI
yepe3 Ge3pasMepHBlE BENHYUHEI (U= v, [k, 0= 0.0,/x, 0y = Po/C,,V. ), momydaeMm

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

(Du/Du, ) = (g/T,)L(DB/D8,,), (1
rae u, 6, - TabyJupoBaHHEIE 3HAYEHHS YHUBEPCAIBHEIX (QYHKLUMM, BBIYHCICHHBIX JUIA
pasiuyHeX 2z, (2, = z/L), a Du,, DB, — HMX pa3HOCTB, K — INocTosHHas KapmaHa.
IMockonsky Du, DO — nsmepseMsle BeNH4MHEL, a Du,, DB, 3aBUCAT OT L, TO BEIpaKeHHE
(1) ectp HesBHAA bynkuus L. JIna HaxoxAeHUA L 3a0al0TCS HEKOTOPHIM 3HAYECHUEM L a0y
M BapepUpyIOT ero, Hampumep, L; = DLi, i = 1,2,3,...N, DL = L,,/N no tex nop, noka
PasHOCTb UJIH OTHOCHTEJBHAS IIOIPEIIHOCTD

[ Du JZ 8, Del 8:\(Du/Du,,)z —(gL/T,XD8/D8,,)
Dun T, Den , (Du/Du,,)z

n
He OyzeT MHHMMaIbHOH (B mpenene € = 0). HalinenHoe 3HayeHue L*, npu KOTOpOM €
MMHUMAIIBHA, U OTIPEETUT UCKOoMoe 3Hauenue L: L = DL;*. Omnpenenus L u nepecyuran

2z, IpY QUKCUPOBAHHEIX Z; H Z; , T.€., TAKUM 00pasoM, nepecuuras DB, , Du,, HalizeM V.

+ _ . Du
Va —-KDu 3)

’ -100% @)

n

vi =x\(eL/T, XD6/ D8,,). 4

[Tpu crpemnennue > 0, v, —>v,. TlogoOHElt Meron pacuera Haubolee
nenecoobpaseH NpH pacuere MereonapameTpos Ha OBM. Ilockonsky mapamerp L Moxer
6rith xak L > 0, tak 1 L < 0 (mpu L = 0 pexXuM ABIKCHHA TepseT TypOyaeHTHbBIHA
xapaxrep ([1], cTp.74)), To BCEBO3MOXHEIE BapHAlMH L; XOIDKHEI NpPOBOXMTHCA MO

2007}
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dopmyne:L; = DL(N + L -1i),i=123,.,NJN+ I.N+ 2,..,2N + 1. Tlocinennee mo3ssonur
YUCCTh Pa3IMYHYI0 CTpaTH(HUKAIMIO CI0s aTtMocdepsl, 3aaBacMyl0 TEMIIEPATYPHBIM
pexumom. Jlns pacuera u,(z,), k.(z,) npu HalineHHoM L 1enecoo6pasHO NONB30BaThCA
He rafiuinamMmu, a aHaJTUTHYECKHM 3HAYECHHEM y Kak ¢yHKuuei z, [2]. Bribop u,, 0, no
3a71aHHOMY z, OCYLIECTB/IAETCA CIEXYIOINUM 00pa3oM NMpH H3BECTHOM Zz, HAXOJAT y, MO
KOTOPOMY M3 TalJMI(BI HAXONAT 3HAYECHHS COOTBETCTBYIOLIME ¥, MIM 0,. AHAIOrHYHO
HAXOJIAT 3HAYEHHMA IUIA APYroro 3HadyeHus z, (Apyroro ypoBHA), BEIYMCIAS 3aTEM

pasuocTtu Au,, A8, [locne onpeaenenns napamerpos L, V. 3HadeHus u(z), k(z) HaxonaT

1o ¢opmynam (9),(10) Ipunoxernus Ne 5 x HacTosmemy ITonoxenuro. ITocToannyo ¢,
B [2] HaxonsT npH z = zy ¥ U(2),=;, = 0.

200.0 2000
— ]
- —
] 1 2 ]
2 . ] 7 4
R 1000 — 2 —]
7 RS 1001]——_
. .
0.0 LI R —
00
00 40 80 12 IIIIIIIII|III|IIII||III|H|I|
Uy, nwe
[131) 200 400 600
K@), mic
Puc.l. 3aBUCMMOCTh CKOPOCTH MPHU3EMHOTrO BETpa Puc.2. 3aBucuMocTh ko3dpuuneHTa TYpOyneHTHOH
U(z) OoT BLICOTEI OT MNOACTHNAOIIEH TNOBEPXHOCTH mmodysun  K(z) oT BBICOTBI OT RoACTHIAIOWIEH
(monens npu3emuoro cnos  armocdepw): 1 - NOBEPXHOCTH npH pa3NHIHBIX COCTOAHMAX
Heycroiuusoe coctosnue (L=-18, v,= 0,32 m/c), 2 - ycroduusocTh  atMoctepel: | —Heycroluusoe
ycroiuusoe cocrosHue (L=30, v,= 0,26 m/c) cocrosiHue (L=-18), 2 — ycToiuuBoe cocrosuue (L =
30)

Paccunrannbie 3HaueHNa u(z), k(z) Ana nByx ciaydaeB — L > 0, L < 0 npuBonarcs B
Buze rpadukos Ha puc. 1,2.
CnenyeT OTMETHMTH, YTO Ul NPUMEHEHHUSA METOIMKY IpaJMeHTHBIX HaOmogeHui
Ha/l CKOPOCTBIO BETPa U TEMIIEpaTypoif MOXHO HCHOJB30BaTh HE TONBKO CTaHIApTHEIE,
HO M mo0ble IpYrde YpOBHH, Ha KOTOPHIX pasMEINAIOTCH JaTYMKU UL HU3MEPEHHS
merconapamerpoB [3, 4]. Bonee Toro, B ycCnoBHAX, KOTJa YPOBEHB HIEPOXOBATOCTH
1IOJICTHNAIOE TOBEPXHOCTH HENb3sd CYUMTATh OJHOPONHBIM HAa  JIOCTATOYHO
nporsbkeHHoi obmactm X ~ 1,5 — 2,0 kM, o1a HaGmoJeHMs MeTeonapaMeTpoB
nenecoobpa3Ho BEIOMPATH YPOBHM pasMEIIEHMs JaTYMKOB He HIke 20 M [5].

Crncok uteparypsl K [Tpunoxennro Ne 4
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Ipunoxxenne Ne 5

k ITonoxxenuro

O TIOBBIIEHHH TOYHOCTH IPOTHOCTHYECKHX OLIEHOK
pagHallMOHHBIX XapaKTEPUCTHK

PanvoakTUBHOIO 3arpA3HEHHS OKpPYXalolIeH Cpeibl
M JI030BBIX HArPy30K Ha IIEPCOHAN B HACEJIEHHE,
YTBEpKAEHHOMY NpHKasoM PenepanbHoi cayxObl
TI0 9KOJIOTHYECKOMY, TEXHOJIIOTHYECKOMY

Y aTOMHOMY HaJ30py

oT «__ » 20 r.Ne_

Mojaenb NOrpaHH4YHOro0 CJ0sk aTmocq)epbl

TypOy/n30BaHHEIA 1O BAMAHHEM MOACTHIIAIOMIEH NMOBEPXHOCTH CIOH Ha3bIBAETCA
[TAHETApHBIM [IOTPAaHUYHEIM clloeM aTtMocdephl. Ero TommmHa 3aBHCHT OT CKOPOCTH
BHELIHEro NoToKa (IoToKa Ha 60JbIIOE pAacCTOAHME OT 3€MHOH NMOBEPXHOCTH — B
cBofoaHol aTrMoctepe), OT BepTHKaIbHOU cTpaTUdHKaLuy, OT pasMepoB M (HOPMEI
HEpOBHOCTEN monctunalomei moepxHocTH. IlorpanuuHelit  cno#f  atMocdepsr
XapaKTepU3YETCA He TOJNBKO HENPEepHIBHEIM POCTOM CKOPOCTH OT HYJS JO BETHYHHEI,
COOTBETCTBYIOLIEH moOTOKY B cBOGOAHON aTMocdepe, HO M BIOJHE 3aKOHOMEPHEIM
W3MEHEHHEM HallpaB/IeHHs BeTpa Npu Bcex BpameHuax. Ilocneanee oOycnoBieHO
BausHueM cuisl Kopuonuca (fy) . MexaHu3M NpaBoro Bpall€HHsi BETpa CTaHOBHTCS
TIOHSTHBIM, €CJIH PYKOBOJCTBOBATECA CJIEAYIOLIUMH COOGPaXKEHUAMH.

B6nu3n 3eMHON INOBEPXHOCTH TIpajMEHT JaBICHHUA YPaBHOBEUIMBAETCA CWIION
TpeHus (f1p). C yBenMdeHWEM BRICOTHI M YMEHBLICHHEM 3aTOPMayKHBAIOIIETO BIMAHHA
3¢MHOM MOBEPXHOCTH YMEHBIIAETCA CHJIA TPEHHS, PACTET CKOPOCTh, a MPONOPLUOHAILHO
BO3pPACTaHUIO CKOPOCTH YBETUYHBAETCA fy, NPOMOPLMOHAILHO KOTOPOM U YBETHYMBAETCH
M3MEHEHHE HalpaBjieHua BeTpa. JJMHaMuyeckoe BIMAHUE 3€MHOH IMMOBEPXHOCTH, KakK
YKa3bIBAIOT ONBITHBIE JaHHbIE, IPOABIAETCH X0 BHICOTH 1,5 - 2 KM, YTO CnpaBeUIMBO U
JUIS MOHOTOHHOIO INPaBOrO BpallleHWs BeTpa (Yroj MOBOPOTAa HA STOM BEICOTE MOXET
aocrurate 24°). JlanpHeilie W3MEHEHMS HANpaBI€HHA YXKE HEBEJIUKM W TEPSIOT
MOHOTOHHBIM xapakTep. PaccMarpmBas 3amady GOpPMHpPOBaHHMA MeTeonapaMeTpoB B
NMOTPaHUYHOM  Cll0€  aTMOC(Ephl, OrpaHHMYMMCA CIy4aeM CTallMOHApHOCTH H
OXHOPOAHOCTH BAOJb ocH [1]. CucTeMa ypaBHEHMI, ONUCHIBAIOLIMX NOIPAaHHUYHBIH CIIOH,
COCTOMT M3 YpPaBHEHHIl, ONHCHIBAIOIIMX BEPTHKAIbHEIE MNpoduan TypOyNIEeHTHBIX
HAIpDKSHUM (YpaBHEHH IUHAMAKA) IPH U=V, U, /K ®H V=WV, /K

2

dz, k,

2 , M
d_02"+n_"=0

dz, k,

U=V, /K, Vv=V,v,/K, k —nocrosnnas Kapmana;

% — IIPOJOJIbHAS CKOPOCTH BETPA;

V — 1iolepeyHas CKOPOCTh BETPa, COOTBETCTBEHHO;

N = kdw/dz — npogonsHoe Typ6yJIeHTHOE HAIIPSKEHHE;

o = kdv/dz — nonepeuHoe Typ6yTEHTHOE HATIPSIKEHHE,
YpasHenue 1 kos3ddumenta TypOyieHTHOCTH:
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k, =1/, )

YpaBHeHHe Gananca 3HepriuM TypOyJeHTHOMN IIyIbCALHU:

2, 2 2
L) b db
M-ﬂpﬂ z"’__‘ - 4a d k" n_0 (3)
k, L L) k, dz, = dz, ’
raeo =x’o s / Jc ,0, =const, C — YHCIEHHHH KOIDOMIHEHT, oOmnpeacaIeMbIi

IMINPHUYECKH.
YpaBHeHHs 1 Macitaba TypOyTEHTHBIX My IbCaLMii:

2 2
n,+o, L

"kz - —_il—Pn(zn!Ln/L)/kn
n

dzi"[(“% +03)/k3 ~L—L‘Pn(zn,Ln/L)/kn]

YpaBHeHHE 1A [TOTOKA Tea:
aTkn(den/dz’l)=Pﬂ(zn’LI/L)=exp(— U'ZZn/Hn)’ (5)
rje L — macmrad Monnna-O0yxoBa, V,— JUHaMUYecKas CKOPOCTh, OmpelenseMble 1o
JaHHEIM HaOMIOJEHUA B TNpPU3EMHOM cioe, H, — Ge3pasMepHas BHICOTa MOTPaHUYHOIO
cJI0s1, NojiydaeMas U3 ypaBHEHHUA:
2 (H L/ L)+ 0 (H,o Ly /L) =5, ©6)
rze & - Majiasd Bennuuna (g; = 0,05).
VpaBuenus (1) + (6) ZOMOTHAIOTCA IPAHUYHBIMH YCIOBUAMM:
npu z, - 0: My, »1,06,>0; £, > 0,5, > 1, )
npu z, & ©: N, - 0, 6, > 0; b, = 0. (%)
B npexacrasieHHO# hopMe CHCTEMa COACPXKHT JIMIIb MapaMmeTp po = L,/L. Uwuc-
JICHHOE 3HAueHHe BeJIMYMHBI O MOXHO BaphbUpOBaTh, YYHTHIBas, TakKUM o00pa3oMm,
pasnngue npoduiiel tyyncToro npuroka Tenna. IIpu pacyerax 3anaroT BenuunHy oy Hry ,
a 1o HalifaeHHOMYy 3HaueHMIo H, u3 (6) HaxomAaT o,. [Ipu pacuerax moyaram a, = 0,73,
C = 0,046, x = 0,4, a = 0,54 . XapaxrepHas 3aBUCHMOCTH BEICOTHI IIOIPAaHUYHOIO CJOA
aTMocGeps! OT COCTOSHHUA eé yCTOWIHBOCTH (TIapaMeTpa ) IPUBECHA Ha puc. 1.
Pewmenne cuctems (1)+(8) Haxoaunu YHUCIEHHO C UTEPALMAMHU IO &, ClEXYIOLIHM
obpazom:

n=

C))

1. 3ananue £, B BUje JUHEHHOH 3aBHCHMOCTH OT Z,
(kn=2z,).

2. Pemenne cucremsr (1) npu 3amaHHOM £,
2000.0 (MeToAOM MaTpHYHOM NPOTOHKH).
3. Pemenne ypaBHenus (6) (Meronom HeroToHa).
4. Onpenenenue 1, u3 (4).
5. Bhiuucnenue HOBOro 3Ha4€HHUA, COriacHo (2).

Hypr, m

JIII]II

wuw—é OTOT LMK MOBTOPAETCA A0 TEX MOp, moka |k;. -k

3 HE CTaHOBHUTCS MaJIod BeTMYMHOM (i — HOMEp UTepaLMH).

= ITocne 4ero aHamM3UpylOT, NPY KAaKOM 3HAYEHHH Z,
T [T ppnonnsercs  ycnosue  (6). OTo  3HaueHMEe W
Prc.1. 3asucumocts BLICOTH [IpUHHMMAETCA 3a Oe3pasMepHOe 3HaueHHe BBICOTEI

NOTPAHKYHOr0 CloA aTrMoc@epnl OT
coc?(,,,,,,,, ce ym,?;,,',’,,ocm norpann4Horo cimos, a H = L;H,. Tlocne peueHus

XapaKTepu3yeMoii NapaMeTpoM Ho. CHCTEMBl HCKOMBEIE BEIMYHHBI u(z), V(2), Kk(z), b(z)
Haxo#AaT no opmynam:
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n

u=vauy Ik =(va/x) [(n,/k,)dz,,

“0n

Zy )

v=vev, lx=(ve/x) [(0,/k, Mz,
k=xviLk,; (10)
b=vi(c) b, = 4,6625v%b, . (11)

XapakTepHble 3aBUCHUMOCTU ITPONOJBHON M IONEPEYHOM CKOpOCTEH BeTpa Kak
(&yHKIMY BBICOTHI NPUBEEHE! Ha pUC.2,3.

Ilpu onpepeneHHbIx mnapameTpax u(z), v(z)um k(z) ypaBHeHHHS TypOyneHTHoIA
bdysun (13)-(15) Ilpunoxkenns Ne 16 x Hactosmemy Ilonoxkenuto ¢opmynupyoT
crefylomuM 0o0pa3oM: IMpEInoaraloT, YTO pasMBIBAHME IIpUMECH 1o ocu Y
OCYUIECTBIISICTCH IO 3akoHy [aycca, ompenenss, TakuM o6pa3oM, KOHLEHTPAIMIO
IIPUMECH BBIp@XEHHEM [2]:

2 1)= S(x,z,t) (2 2
s o) v

rie 6,(x) — cpeaHeKBaapaTUYHOE OTKIOHeHHe. VIHTerpupys ypaBHEHHE TypOyJeHTHOH
Jmbodysun (13) Ipunoxenns Ne 16 x Hactosmemy [Tonoxenmo, cornacuo (13),

+® @
S(x,z,t)= _[q(x,y,z,t)dy=2_[q(x,y,z,t)dy (13)
—00 0
u, vcnons3ys (12), nonyuaror:
§+u_8_5_‘+v_£_w2§___6~ k(z)ﬁ]—08+ 1
a  ox 2ns, Oz Oz oz e (14)

+00
e S = S(x, z, 1); ele.zt)= [flxyz0)dy = Pad(x)o(z ‘hup); h.¢- 3bdexTuBHas BEICOTa

seibpoca; Py - MommocTs BeiSpoca, [Br/c]; f = Ppd(x)8()8(z—h,,) - wucTounmk

panuoaKTUBHON NPHUMECH; W - CKOPOCTb TDaBHUTALIMOHHOIO OCAXKJAEHHA MPHUMECH; G -
MOCTOSIHHASA PeNaKcalliM IPHUMECH 3a CYET €€ PaJHOAaKTHBHOIO Pacnajia UM BEIMBIBAHUA
U3 aTMOC(epEl.

3-103
] 2103
1 1 ra23 « r e 7
21033 ]
- b 2-103 4
2 b E
N : y T ]
N ] N 3
1103 .
] 1-103 3
0.0 frrrrrrrrrrer ]
0.0 2.0 4.0 6.0 0.0 LB o e e e
U(z), ae/c 0.0 2.0 4.0
Y(z), m/c
Puc.2. 3aBUCHMOCTb MPONONLHONH COCTaBNAIOIIEH B Puc.3. 3aBHCMMOCTb NOMepewHOH CoCTaBmOWEeH
ckopocTy Berpa U(z) OT BLICOTBI NMpPH pa3iviHOM CKOPOCTH BETpa ¥(z) OT BBICOTH NIPH PA3THUHBIX
COCTORHHM YCTOMMMBOCTH aTM°°$°P“ -7 s cocTosHMAX ycTouuBocTH atMoctepnl (1-7) B
MOZENH NOTPAHHUHHOTO CNos ATMOCHEDS MOJENH NIOTPAHIMHOTO CNIOA ATMOCHEPSI
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paMKax MOZENH IOrPaHHYHOrO CJIoA aTMOCQEpE] [2],cf,(x)=l7x2/§2(l+axl7 / 1?17), e

b,k,u — ycpenHeHHBIE IO IOTPAaHHYHOMY CJIOI0 3HAYEHMA: SHEPrUHM TypOyJIEHTHBIX
nynscaumit b(x), xoadduurenta TypOyneHTHOH nuddysun k(x), NpoROALHOH CKOPOCTH
BeTpa u(x). OOpabaTriBas IPaHUYHLIE M HAYaJbHBIE YCJIOBUA AHAJOMMYHO YPAaBHEHHIO
(15) Ipunoxenus Ne 16 k HactosmeMy [lonoxenuio, Moay4aroT:

S(x,z,t]l=° =0, (15)
S(x,z,t]x=0 =0; S(x,z,t}x_m =0
oS
S(x, z,t)z_m =0; kgz— = (ﬁ—w)S[ e |

=29

rzie B — CKOPOCTB CYXOro OCaXJICHHA NPUMECH; Z; — MapaMeTp LIEPOXOBATOCTH.
Crmcok sureparypsl K [Ipanosxenuro Ne 5

1. BobsuieBa M.M. Pacder xapaKTepHCTHK TypOyJIEHTHOCTH B NIAHETAPHOM NOTPaHHYHOM
cnoe atmoctepsl. Tpyas! Jleannrpanckoro I'mppomereoponornueckoro MHCTHTYTa. Bom. 40
(Hexoropsie BONpoCH (PU3NKH NOrPaHUIHOrO CNIos B aTMocdepe U Mope). JI., 1970.

2. Jlafixtman J[.JI. ®u3uxa norpannyHoro cios atMocdepsl. JI.: F'maopomer. n3n-so, 1970,
340 c.
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[Mpunoxenne Ne 6

k [Tonoxennto

O IOBBIIEHUY TOHHOCTH HPOrHOCTHYECKUX OLEHOK
palualMOHHBIX XapaKTEPHCTHK

PaiH0aKTHBHOTO 3arpA3HEHHs OKPYXAIOIIEH Cpeasl
¥ JI030BBIX HArPy30K Ha [IEPCOHAN H HAaCENIEHHE,
yTBEpXIeHHOMY NpukasoM DeaepanbHoi ey Ob
110 IKOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

M aTOMHOMY HaA30py

oT«___» 20_r. Ne___

CKOpOCTb CYXO0ro ocaKa€eHHus

CKOPOCTB CYXOro OCaXIEHHS — 5TO OTHONIEHHWE MHTCHCUBHOCTH OCENaHUA
IIPUMECH B Br/m’c k KOHIEHTpallM! B MNPH3EMHOM CJIO€ BO3AyXa B Br/m’. Ckopoctb
CYXOro OCax(/ICHUs ONpEJeNnseTcs CHIOH TAKECTH M 3aBHCHT OT a3pOJMHAMUYECKOro
pasMepa yactul. [ yactun auamerpoM ot 0,1 7o 1 MKM CKOPOCTE CYXOro ocaXIeHUs
pasna 0,02 cm/c, ans vactun auamerpom ot 1 go 10 Mxm ona usmenserca or 0,02 no 5
cM/c. OTa BeJIMYMHA 3aBUCHT TaKK€ OT TUMA ITOBEPXHOCTH ¥ (PHIUKO-XHMHYECKHX
CBOMCTB paauonykiuia [1].

3HaueHMs CKOPOCTH CYXOro OCaXIEHWA I pa3jIMYHBIX HYKJIHMIAOB W THIIOB
MOBEPXHOCTH NPUBE/ICHEI B Tabnune.

CxopocTe ocaxeHus, cM/c
Hcrounnk
Hykmt Bopa | Ilousa | Tpasa | JIumkas | yypopmarmn
6ymara
Lesnii-137 0,9 0,04 0,2 0,2
Pyrennii-103 23 0,4 0,6 0,4
Hupxonmii-95, 5,7 2,9 — 1,4
(1]
Hnobui-95
Lepuii-141 — — — 0,7
Tennyp-127 — — — 0,7
DneMeHTapHBIA . 1.0 . .
Hon ’
Opranuyeckue
COEJIMHECHUA — 0,01 — —
Wona 121
Asposonu — 0,8 —_— —
Hneprarie
paOgnoOaKTUBHLIE | — 0 — —
rassl
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Crnucok siurepatypsl K [Ipunosxkenuto Ne 6

1. Caxapor B.K. Paguoskonorus: YueOHoe mocobue. CII6.: Usnarenscreo «Jlansy», 2006,
320 c.

2. IlyTd MUrpauy¥y MCKYCCTBEHHBIX PalHOHYKIHIOB B OKpYXXalowei cpene. Paqnoskonorus
nocne Yepuo6eins. Iox pen. @. Yoprepa, P . Xappucona. M.: Mup, 1999.

3. I'yces HI'., Bemses B.A. PaguoaxktuBHEIE BEIGpOCHI B GHOcdepe. CrmpaBodHHK. M.:
Oneproaromusgar 1986, 224 c.
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[Tpunoxxenue Ne 7

k [Tonoxenuro

O MOBBIIEHHAH TOYHOCTH IIPOTHOCTHYECKHX OLEHOK
pairanMOHHEIX XapaKTEPHCTHUK

PaqHOaKTHBHOIO 3arpA3HEHUS OKDPYXaIOIIEH cpeabl
¥ JO30BBIX Harpy3ok Ha NepcoHall U HacelIeHHeE,
YTBEPXIACHHOMY IpHKazoM DelepanbHOi cayxObl
IO 3KOJIOTHYECKOMY, TEXHOJIOTHYCCKOMY

1 aTOMHOMY HaJ30py

oT «__ » 20_r. Ne___

IocTosiHHAs BHIMBbIBAHUSA O0CadKAMH paunoamuanoifl NpHMeECH

BriMEIBaHME SABISETCA BAXKHBIM IIPOLECCOM  YJANEHHS pagMOHYKIMIOB H3
armocoeps! |1]. Ilponecc BeIMBIBAaHMS npuUMecedt U3 aTMoc(hephl pasfenfdloT Ha ABE
craauy. B mepBoitf craguu BemecTBO, KOTOpOE BEIMBIBAETCH MJIH NPHHUMAET Y4acTHE B
obpa3oBaHuM Kamiau obnaka M ABJISETCA SAAPOM KOHIEHCALMH, WIH 3aXBaTbIBAETCSA
KaruisiMy 06G/1aKOB Ha 3Tale MX pa3BUTHSA, KOTAa OHM €llle HE NMPEBPATHINCh B NAaJaromue
JIOXICBBIE KaIlTM. DTa CTajysi ONpelenseTcd Kak BHYTpHoOjauHOoe BbIMBIBaHME. Bo
BTOPOH CTaZuM BEILIECTBO 3aXBATHIBAET Kallld NaJalollero NOXJAS Ha BCEM ITyTH IOJETa
IO KOHTaKTa ¢ MOACTUIAIOLEH NOBEPXHOCTHIO. DTO CTaausA Moa06a4HOr0 BHIMBIBAHNA.
Cy1ecTBYIOT NATh MEXaHU3MOB BOBJIEUEHHMS MOJIEKYJ ra3a WiIM 4YacTHL B Kammo: 1)
b dyszodopes; 2) OpoyrHoBckas auddysus; 3) coydapeHHE W 3axBaTeiBaHue; 4)
pacrBopenue rasa; 5) ofpa3soBaHHMe Kamenb Ha sApax KoHaeHcauuu. Bo Bpems
Imddy3odopesa adpo30/bHEIE YACTHLERI ABMXKYTCA B HANpaBIEHMHM CPEAHEro NOTOKaA
MOJIeKyJ B Bo3ayxe. Ssnenne muddysodopesa xapakTepHO JHMING JUIS YaCTHILL
JjamerpoM. meHee 0,1 mxM. O6mmit Bkinag Takoro MexaHu3ma B BBIMBIBAHHE YaCTHIL
JIOKIEBEIMA  KaluiaMu  He3HauureneH. CrnygaliHoe NepeMENICHHE MEIKUX YaCTHIL,
BBI3BAHHOE CTOJIKHOBEHHEM C MOJIEKyJaMH Tra3a, TakKKe MOXXET CcrnocoO6CTBOBATh
NEpEHOCY YacTHLBI K MOBepXHOoCcTH Kkamwm. CkopocTe OpoyHoOBckoi nuddysmn
onpenenseTcs INpPEeUMYUIECTBEHHO pa3MEpOM 4acTHL, M €€ BIMAHHE CTaHOBUTCSH
OIIYTHMEIM JuIf yactun auamerpoM menee 0,1 mxm. B ornnune ot muddysmm gactuu,
b dy3us Monekyn rasa SBISETCA TJIAaBHBIM MEXaHM3MOM HX [epeMelleHus K
NOBEPXHOCTH Kammi, MexaHu3M HHEpPHHOHHOIO COYAAapeHHsT H 3aXBaTHIBAHUA
XapakTepeH JIMIb A1 noAo6aayHoro BEIMBIBaHMS. MoJeKynsl rasa Gnarojaps cBoeif
NIETKOCTH OOXOIAT NajalolIyl0 Kalullo, B TO BpPEMS KaK YaCTHIEI CO 3HAYHUTEIBHO
Goneliel Maccol OKa3hIBAIOT CONPOTHBIIEHHE U3MEHEHHIM ABIKCHHA. YeM MaccHUBHEE
4acTHIla, TEM B MEHBIIEH CTENIEHN OHA NPETEepIeBaeT TaKUe H3IMEHEHHUA.

Koaddnument BEIMBIBaHUA 3aBHCHT OT MHTEHCHUBHOCTH A0XAA [2]. DToT BOmpoc
HaubGonee nomHo ocsenieH B [3], [4]). Bmecte ¢ TeM HM3BECTHO, YTO CHETOMaxn Jydile
ouMiaer arMmocdepy, 4YeM JOXKAb. Tak TMpPU HUCHBITAHUAX ANEPHOTO OPYKHUA
KO3 GHLUHUEHT BLEIMBIBAHHA CHETOM AaBaj 3HAYEHHA B HECKOJIBKO pa3 IMPEBHIIAIOIIHE
3HaueHns JuiA goxad (A =1+ 410" ceK", (3D

Ha BeIMBbIBaHME ra3zoB JOXIAMH CHIBHOE BIMSIHUE OKAa3bIBa€T WX PaCTBOPUMOCTE B
Bojie. Ecnn o6BpeMHast pacTBOpUMOCTE cepHucTOro rasa B Boge npu 0°C cocrapnser 79,8
(A=5+9-10" cex’' — Benmunna, cpaBHMMas ¢ K09QHUUHUEHTOM BEIMEIBAHUS aTMocdepHoH
neuin), To pagoHa — 0,51. Pacnonaras rase, Bxojsuye B COCTaB 3eMHO#M aTMocdeprl, B
ropsiike X pacTBOPHMOCTH, MOTYYarOT CIESIYIOUIMI psAll, Ile paCTBOPUMOCTE YObIBaeT
or 1,71 pgo 0,012: CO,<NO,<Rn<0;<Xe<Kr<Ne<CH,;<NO<Ar<0,<CO<N,<H,<He.
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Takum 06pa3oM, MpakTHUECKH BCE rasbl, 3a UCKJIIOYEHHEM JBYokHcH yriepoaa CO; u
JByokucH azota NO,, BEIMBIBAIOTCS XYy)KE€ paZioHa, a 3HA4YMT XyXK€ adpo30sieid He MeHee
YeM Ha Nopsiiok [3].
A-107* cex 3aBUCHMOCTh KO3 (UIIMEHTa  BBIMBIBAaHUA
i a’po30Jiel OT pa3Mepa Kanenb JOXIsA pacCMOTpEHa B
paGote [4]. TaM e IMOKa3aHO, YTO BpEMH >XU3HH
4 yacTMIBI 7, CeK' (BpeMs, B TEUEHHE KOTOPOro
KOHIICHTpalMs 4YaCTHI[ 30/ YMEHBIIAeTCi B e pa3)
3 BBIPAXXAaeTCA 4epe3 XapaKTEpHBIH NapaMmeTp AOXAS —
UHTCHCHBHOCTD 1 (r/cM®-cek)

13

w o N

17}

N 3
¢bopmynoit T =107k, /IK , Tne R, — HambGonee yacTo
BCTPEYAIOLUMHCA paadyc BONAHBIX Kameab, K —
koapdunuent 3axpara. [IpeicTaBNAs INOCTOSHHYIO

N

1

1 ]
1 2 3 4 I.MM/94  BriMbiBaHMA B BuAe 1/t, Haxooum A = K1/ IOTERS,, T.€.

Puc.| KosgguuneHTL! BuIMLIBaNIA uacTAL MIOCTOSIHHAs BBIMBIBAHUSA JIMHEHHO 3aBHCUT OT
eAMHUYHOM nNoTHOCTH W3 mono6naduHoro ¢

cnos armocepnt B 3asucuMocth ot HHTCHCHBHOCTH OCaIKOB.

WHTCHCHBHOCTH NOKAA [ AIA pasmiHeIX Bonee ofwmas 3aBUCHMMOCTH MpPEACTaBIEHA B
3HaueHu# a‘p (Chamberlain, 1953.) [4]: 1- "

4 wwiriow’;s 2.7.8 wmxwbrfom; 3-16 BAAE rpaq)mfa Ha puc.l [3], ©u3 koropoi ¢
membr/em’; 441 mxwmir/em’;  5-81 ONMPENETIEHHONW MOrPEIIHOCTHIO MOXXHO —MPHUHATH
MKMf~r'/CM3; 6-169 wmxm™r/cm’;  7-400 3aBUCHMOCTD IOCTOSHHOH BBIMEBIBAaHUA oT
MiM /oM. MHTEHCHBHOCTH OcCaJakoB JMHeiiHo#N. JanbHeduni
aHaliM3 IOKa3BIBAE€T, YTO [JIA MEJKHUX YacTHULl CIpaBeJIuBa JWHEHHas 3aBHCHMOCTD
k03¢ dHULHEHTa BEIMBIBAHUA OT MHTEHCUBHOCTH JOX/AA, a JUI KpYNTHBIX 3Ta 3aBUCHMOCTh
oTnuyaerca oT JuHeiHoH. V3 pabot Meiicona, Kunnepa n Ko66a Taioke cnexyer, 4ro
k0dhGuUIMEHT BHEIMBIBAHMS [UIS KPYMHBIX 4YacTHL €CTh CTeNeHHas GYHKUUA OT
VMHTCHCUBHOCTH JOXKJA ¢ nokasareneM creneHd or 0,75 mo 0,8, ogHako cymecTByeT
3HAYUTENbLHBIA pa3bpoc 3THX 3HAYEHUH Kak B MpeaeliaX JUBHA, TaK U MEXAY Pa3HbIMU
aumBHAMU [3]. B npaktuyeckmx LeNIX pPEKOMEHAYETCA MCIOJIB30BaTh 3HAYECHUA
LIOCTOSIHHOM BEIMBIBAHHUA, IpUBeAcHHEIE B Tabnuue 1 [S].

IToCTOAHHYIO BEIMBIBAHMS TaKKe MOXHO npencrauts B Buae A=k kol  rne I -

MHTEHCUBHOCTH OCaJKOB, MM/4; k. — BeJIMYMHA aOCOMOTHOM BRIMBIBaIOUIEH CIOCOOHOCTH
a0xkaa (s BceX HYKJIMIOB, 338 HCKIIOYEHHEM HMHEPTHBIX rasos, k, = 10° 4/(MM-C)),
XapaKTepHas MAn8 JOXKIA HMHTEHCHBHOCTRIO I/ = 1 MM/, ky — OTHOCHTENIbHas
BbIMBIBAIOIAsA CIIOCOOHOCTH OCAagKOB JAPYruX TUMOB. OTHOCHTENbHAA BbIMEIBAIOLLAs
CrocoOHOCTE pa3IMYHbIX THIIOB OCAAKOB NpHBeAcHa B Tabiuue 2 [4].

Tabnnua 1 Tabanna 2
Tun ocankoB ko
®opma Hykuna IlocrosHHAas BEIMEIBAHHA A, 1/c JloxKab 1,0
OneMeHTapHsIH Hol 1,3.10" Jloxzs ¢ rpo3oit 1,1
Opranmecxfne 1,310 CHer ¢ noxaem 2,4
coexuHeRHs Hona Fj 2.8
Aspo3onn 2,6:10° Crer 3.0
Tasmt 0 Mopocs 4,5
Tyman 5,0
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[Tpunoxenne Ne 8

k [Tonoxenuio

O NOBBIMEHNH TOYHOCTH MMPOrHOCTHYECKHX OLIEHOK
panHalHOHHBIX XapaKTEpHCTHK

PaIMOaKTHBHOTO 3arpsi3HEHMS OKPYXalomeH cpesl
H JO30BBRIX Harpy3ok Ha rnepconan a HaceJICHHC,
yTBEpXKIeHHOMY npHKazoM DenepansHO# ciryx6b!
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

H aTOMHOMY HaJ30py

oT «__» 20 r. Ne

IlocTosinHas pacnaja painOAKTHBHOH NpHMeECH

[Mpn HopMankHOM 3KCIUTyaTallMM PEaKTOPOB paJWallMOHHas o0CTaHOBKA B paHoHE
pasmemenns AC GpopmupyeTcs B OCHOBHOM BEIOpPOCAMH MHETHBIX PaJiHOaKTHBHBIX 2308
(UPT" Y(m3oTonoB Ar, Kr, Xe), Bl 4 11? TUMH TIPOAYKTaMM ICJICHUA (89Sr, 9°Sr, B4cs,
7Cs), a Taxoke npoaykros xopposun (*°Co, 9C0,”'Cr, **Mn u T.1.). s Pe€akTopoB Ha
OLICTPEIX HEWTPOHaX C HAaTPUEBBIM TEIUVIOHOCHTEIEM OCHOBHEIMH HCTOYHHKAMH
3arps3HEHNA OKpYIKaloWeH Cpenbl ABIAIOTCA 2Na, *Na n YAr. B peiictBurensnocTy
CUEKTp padHOHYKJIMIOB, BBIOpAchIBAEMBIX B aTMochepy peakTopaMH M IPYyrdMH
NPEANPUATHAM TOIUTHBHOTO LIMKJIA, OYEHD MIMPOK U pa3noobpaseH. ITo3ToMy B KaxaoM
KOHKpPETHOM cilyyae TpeOyeTcsa HOeTalnbHOE OJKCIEPHMMEHTAIbHOE HccieloBanve. B
Tabvle MPUBEJEHBl XapakTEePUCTUKH OCHOBHEIX PaJMOHYKIMIOB, BRIOpacHIBa€MBIX B
armoctoepy AC u mpyrmmu OHAD [1,2]. IlocrosHHas pacrana s pafgMOHYKINAA

>

3
, TIe Ty, - EPHO MoMypachana pafuoHyKINa.

olipesensercs no gopmyne: A=

TI/Z
OHeprus K o
PaLlHOHyKﬂlrlﬂ T1/2 ¢0TOHHOFO BaHTOBLIHA BbIXOJ HA
0,
u3nyuenus Ey, 100 pacnanos 1, %
xe 5,247 cyr. 0,081 374
B5Xe 9,104 0,25 90,1
smXe 15,29 MuH 0,527 80,7
X 3,82 MHH 0,456 30,0
0,258 31,5
8xXe 14,08 MuH 0,435 20,2
1,768 16,7
s5m 0,151 75,5
Kr 4,484 0,305 14,0
0,403 483
Kr 76,31 MuH 0,846 7,25
2,555 13,0
0,196 37,8
BKr 2,84y 0,830 13,0
2,392 37,8
89 0,22 22,5
Kr 3,15 MuH 0,586 249
“Ar 1,844 1,294 99,2
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B 8,04 cyT. 0,364 82,4
0,796 85,1

34Cs 2,062T. 0,605 97,5
0,569 15,0

cs 30,174 r. 0,661 85,1
**Mn 312,39 cyT. 0,835 99,98
60 1,333 99,98
Co 3272 1,173 99,87
'Cr 27,73 cyr. 0,320 9,83
95 0,757 55,4
Zr 64,05 cyr. 0724 437
“Nb 34,97 cyT. 0,766 99,8
0,739 12,8

*Mo 66,02 4 0,181 6,35
0,141 89,6

103 0,497 90,0
Ru 39,35 cyT. 0,610 5,85
106. 0,622 9,94
Ru 368 cym. 0,512 20,6
0,938 32,4

HomAg 2504 cyr. 0,885 76,4
0,658 94,2

0,636 11,2

3h 2,77r. 0,601 18,4
0,428 29,6

"2Te 7824 0,228 85,0
140m 0,537 23,8
Ba 12,789 nuels 0.163 5.95
1,596 95,47

OLa 40,22 4 0,816 22,52
0,487 43,43

e 32,50 mHeH 0,145 49,0
(e 284,31 auen 0,134 10,8
237 0,208 22,4
0] 6,75 nHen 0.059 34.6
1274 35,5

Mgy 8,5r. 0,722 19,7
0,123 40,5

*Co 70,78 mueh 0,811 99,45
“Na 2,602, 1,275 99,95
4 2,754 99,87
Na 15,014 1,369 99,99
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ITpunoxenue Ne 9

k ITosnoxenuio

0 IOBBIIEHHH TOYHOCTH IIPOTHOCTHYECKHUX OLEHOK
paaMalMOHHBIX XapaKTEPHCTHK

PafOaKTHBHOTO 3arpsA3HEHMs OKPYKAIOIIEH cpeabl
H 030BBIX Harpy30K Ha IEPCOHAN K HaceleHHe,
yTBEpX)KAEeHHOMY IpuKa3oM DeaepanbHoii cxyxOb1
HO 3KOJIOTHYECKOMY, TEXHONIOTHYECKOMY

U aTOMHOMY HaJ30py

OT «__ » 20 . Ne_

CKOpOCTb rpaBHTALHOHHOTO OCAXKICHHH

3HaueHus cxopocm TPaBHUTAlMOHHOTO oOCaxaeHus W, [m/c] mna yacTuuEl
IIOTHOCTBIO V [r/eM’] ¢ JuameTpoM d [cM] onpenensroTcs 1o (popmynaM Crokca:

2 g Lis107
W, =30000vd*, <‘——V17—;
23, L1510 213107
34v™id, L 0T

CKOpOCTh rpaBHTaLIMOHHOTO OcaxeHus usmensercd ot 0,001 no 0,2 m/c.
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Ipunoxenue Ne 10

k ITonoxexuro

O MOBBIIICHHN TOYHOCTH HIPOTHOCTHYECKHX OLIEHOK
PagxalMOHHbIX XapaKTEPUCTHUK

PaXOaKTUBHOTO 3arPA3HEHHMS OKPYXAIOUIEH Cpebl
¥ JJ030BBIX HArpy30K Ha IIEPCOHAN U HacelIEHHE,
YTBEPXKIEHHOMY NprkazoM DenepansHod ¢y KOs
10 3KOJIOTHYECKOMY, TEXHOMOI HYECKOMY

W aTOMHOMY HaA30py

OT «___» 20 r. Ne

TpeﬁoBaHml, NpeabABJISAEMBIC K IaTYHKAM MeTeonapameTrpos

3ajaHue pa3HoCTEH CKOpOCTEHl BeTpa M TEMIIEpaTyphl mNpeabsBaseT ocoboe
TpcOOBaHME K TOYHOCTH IpuOOpOB, ONpPEAENAIOMMX 3T mapamerpe. s
aHeMopyMborpada — mnpubopa, H3MEPAIOLIEr0 CKOPOCTH BeTpa, MNOrPELIHOCTh
onpezenserca BelpaxenneM: du = 0,3 + 0,035V, rme V — ycpeaHeHHOEe 3HauCHHE
CKOpPOCTH BE€Tpa, W3MEPCHHON Ha YPOBHE Z B TEYEHHE ONPEJEIEHHOrO MpPOMEXYTKa
Bpemenu At ~ 10 muH. JInd onpejeneHHEIX TakuM 00pa3oM MHoOrpemHocTesi ckopocTed
BETPa V,,V,, U3IMEpSEMBIX Ha YPOBHAX Z;, 2,, IIOTPEIIHOCTh PA3HOCTH ONpPEAETHTCS
BeIpaXKeHuewm, [1]:

du =J(0.3+0.035%,F +(0.3+0.035%, ) .

[Tpy MHHIMAJIBHO BO3MOXHON H3MEPAEMOM CKOPOCTH V= 1,2 M/C mOrpeniHocThb
cocramiusier 0,483 m/c. Ecnm morpemrHocTs AaTYMKaA, HUCNOJNB3YEMOro Ads M3MEpEHHs
Temiiepatypsl ects dr = 0,5 + 0,067 /10, TO MOrpeuIHOCT: PasHOCTH TEMIEPATYP
(7, —T,), u3MepAEMEBIX Ha YPOBHIX Z,, Z,, ONPENEIUM aHAIOTHYHO!

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

[Tpn n3menenun temineparypsl ot 253°K (-20°C) mo 298°K (+25°C) morpemHocTs
usMepeHus coctariser ot 2,85° no 3,24°. Taxum o6pa3oM, IS MOBHIIEHUSA TOYHOCTH
onpenenenus napamerpoB L, V., u(z), k(z) HeoOXOAMMO YMEHBIINTH MOrPELIHOCTH
ONpejeIeHns CKOpPOCTeH BeTpa M TEMIEPaTyphl IIM CKOHCTPYMPOBAarh JATYMKH,
H3MeEpSIOIe HETOCPECTBEHHO Pa3HOCTh ITHX IapaMeTpoB,

Jpyrde METOXBI, NO3BOJISIOUIME YMEHBIINTH [OrPELIHOCTh OLIEHKHA BBICOTHBIX
pacripejieneHuii CKOPOCTH BeTpa W TEMIEPAaTyphl, — 3TO METOIHI, CBOAAIIHECT K
HOPMHpPOBKE TOJYYEHHRIX pacueTHEIX pacnpelelieHHii Ha [I0Ka3aHWe [JaT4MKa,
PACIIOJIOKEHHOTO Ha onpelerneHHoi Bricote (ypoBue A ~ 30 - 40 M) Ha MeTeomaure [2,
3]. PesynpTaThl CpaBHEHMS CKOPPEKTHMPOBAHHHIX TaKMM 00pa3oM pacCyeTHbIX
pacnpejeneHuit CKOPOCTH BETpa ¢ SKCICPHMEHTAIBHEIMU JaHHEIMH, TIOJNYYEHHEIMH Ha
BLICOTHBIX METEOMauTaX IpH pasiIUYHBIX COCTOSHMAX YCTOWYMBOCTH aTMOC(HEpSI,
IIOKa3BIBAIOT, YTO TAKOTO pojJa KOPPEKTUPOBKAa BBICOTHBIX  paclpeleneHui
METeonapaMeTpoB I03BONACT CYIIECTBEHHO MOBBICUTH TOYHOCTH [POrHOCTHYECKHX
OICHOK YPOBHEH paIMOAKTHBHOIO 3arpA3HEHMs MOACTHIAIOUIEH [OBEPXHOCTH B
YCJIOBUAX PaJMallHOHHBIX aBapHid.
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IMpunoxenne Ne 11

k [Nonoxeruio

O IOBBIIIEHAH TOYHOCTH IPOrHOCTHYECKHX OLEHOK
pafHallHOHHBIX XapaKTEPHCTUK

PaZiHOaKTUBHOTO 3arpA3HEHMs OKPYXKaIomeH Cpeabl
M JIO30BBIX Harpy3oK Ha NEPCOHAN 4 HaceJICHHUE,
yTBEpXIeHHOMY npukazoM degepansHOH ciryKOb1
I10 3KOJIOM'KYECKOMY, TEXHOJIOTHYECKOMY

W aTOMHOMY HaA30py

oT «___» 20 r. Ne_

IIC «RECASS»

KomnerotepHas cucrema «RECASSy mpexHasHaueHa NS NOJNEPKKH NPUHATHA
pelnenuit B 3aja4aX paaMO3KOTOTHYECKOr0 aHAAM3a M MPOTHOCTHYECKHX OLIEHOK
PanuoaKTHBHOTO 3arpsA3HEeHHs OKpYXKaloliei cpeasl Npu paanaioHHEIX aBapusx [1, 2].
Opranunszauueit-paspa6orunkom I[IC «RECASS» ssnserca HIIO «Taiidyn». IIC
«RECASS» mony4mno WMpOKOE pacnpocTpaHeHre Ha pajge Poccumiickux AC,
WCnonb3yeTcs npH MpoBedcHNMM y4eHHH Ha AC, opraHM3yeMEIX SKCILTyaTHpYROLIeH
OpraHu3auyell, Ho B HaCTOAIMH MOMEHT €l HE aTTeCTOBAHO, YTO CIAEPXKHBAET €r0
pacmnpocTpaHeHue.

OcnoBy IIC, NOCTPOGHHOr0 MO MOJYRBHOMY IIPHHUHILY, COCTaBIfe€T MOIYJIH
STAMP u RIMPUFF.

ITporpammHas peanusanus Momynelt STAMP u RIMPUFF BeimonHeHa B paMkax
ejinoi rexHonornu [1C «RECASS» u Bxomut B 6ank Monencii cuctemsl «KRECASS»,
o0LCAMHSAIOIMIA B HACTOsHleE BPEMS MOJEIH, BHINOJIHEHHBIE Ha pa3HOH
METOOUYECKOH OCHOBE, pPa3IMYHOrO0 INPOCTPAHCTBEHHOTO  pa3pelleHus W,
COOTBETCTBEHHO, Pa3HOM ONEPaTUBHOCTH.

B wmoayne STAMP npoBeleHa 1nporpaMMmHas peajnusauus Mojenei
aTMocoepHoit auddy3un u pacyera No3 oOMydYEHHA NO CTAHAAPTHEIM METOJUKaM
(meromnka MATATD (3], nmpusenennas B Ilpmioxenun Ne 17 k HacTosIeMmy
IMonoxennto, Meroauka MXO «MHreparomanepro» [4,5-7] u MeToaumueckue
ykasanus Munaroma Poccuu [8]).

B monyne RIMPUFF BrmosiHEHa nporpaMMHas peanu3alids Me3oMacimrabHON
mojienn atMocthepHoit nuddysnn, pazpaGorannoil B HalpioHaIBEHOM naboparopnn RISO,
Janus.

MesomacurraGuas monmens armocdepnoit nuddysuu RIMPUFF npennainayena
AJI TIPOTHO3a PAaCNPOCTPAHEHMA 3arpA3HEHHON PAMeCH NPH BEHIOpOCaxX OT OJHOTO MIIH
HECKOJIBKUX UCTOYHHMKOB NTEPEMEHHON MOIHOCTH.

Mopnens TNO3BONAET YYUTHIBATh HECTAIIMOHAPHOCTE H  MPOCTPaHCTBEHHYIO
M3MEHYMBOCTE IIONA BETPAa M COCTOSHMM yCTOMYMBOCTH aTMochepsl B YCIOBUAX
CIIOXHOro penseda M NPHMEHAETCA [UIL BOCCTAHOBJICHHA KAapTHHEI 3arpA3HEHHs Ha
paccrosHun g0 50 xM OT Mecra BeIOpoca. PacmpocrpaneHne NpuMeCH MOJENMPYETCs
cepueit  wiy6os, wumerommx IayccoBy ¢opMy BO BCeX TpeX H3MEPEHHAX U
nepeMewlaloIMXCcs B N10JI€ BETpa.

PesynsratoM pabGoTel Momemu sBisiercd B 0OLIEM CiTydae IPOCTPAHCTBEHHO-
BpeMeHHOH HaGop roseil 3HaueHWH MIHOBCHHHEIX WJIM HMHTErpajibHBIX KOHLEHTpaUMH
APUMECH B BO3IyXe M Ha NONCTHNAIONIEH MOBEPXHOCTH.
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Kax u3BecTHO, OOIIMM HENOCTATKOM CTaHIApPTHBIX Mopeneit ["ayccoBoit crpym
SBJSETCS HEBO3MOXKHOCTb HX IPUMEHEHHA IPH pPEalbHBIX HECTAlMOHAPHEIX ¢
HEOJHOPOAHBIX  aTMOCQEpHBIX  cHTyamusax. IlorpemHocTs MX  pe3yJbTaTOB
nporpeccupyer ¢ H3MEHEHMEM pacCcTosHHsA. Pammyc neificTBMA oOrpaHUYHMBAaeTCA
HECKONLKMMHU JAeCATKaMM KuiioMeTpoB. CTaHaapTHoe MoienupoBaHue aupdys3uu npu
HEOJHOPOOHBIX W HECTAl[HOHAPHBIX YCIOBHAX OIrPAaHMYMBAETCS MHOXECTBEHHOCTBHIO
X4paKTEPUCTUK ITOTOKOB, HMEIOLIUX MECTO NP TaKHX YCIOBHSAX.

Mogens RIMPUFF, no MHeHmio paspaborumkoB [IC, pemaer 3tu mpo6aemsl,
BbI3BaHHEIE GOIBIINM KOIUYECTBOM XapaKTEPHCTHK aTMOCGEPHEIX NOTOKOB, MOAEIHNPYS
CTPYK0 MHOXECTBOM OTHENBHBEIX KJIYGOB, CAMOCTOATENBHO NEPEABUTAIONMXCA B TOJIE
MEHSIOIErocs BETpa.

Ha xaxaoM BpeMEHHOM Iuare MOJENbh DPacCUMTHIBaET NepeHoC, AUGPy3HI0
ocakJeHWe  MHAMBHUIYATBHBIX  KIYOOB B COOTBETCTBMM C  JIOKAJIBHBIMH
MCTCOPOJOrMYECKMMH  yciaoBuAMH. OOmee Ione 3arpA3HEHHA CTPOUTCA  Kak
CYIICPITO3ULIMS KOHLIEHTPAlMii OTHENbHEIX KIYOOB M XPaHMTCA B PABHOMEDHOH CETKe
3aJaHHOTO Pa3peIIEHHS.

Mogens B COCTOSHMM OOHOBpPEMEHHO oTcinexuBaTrh Ao 32000 MHAMBHIYaNbHBIX
K1y00B, 4YTO 3HAYMTENBHO MPEBBIUAET KOJIHYECTBO, HEOOXOMUMOE JMJIA pEIIEHHsS
GONBUIMHCTBA NPUKIATHEIX 33134,

Pacnipenenenue  KOHIEHTpaUMM HHAMBHAYAJBHOrO Kinyba  IIpenIoyaraercs
I"ayccoBeIM BO BCeX Tpex NPOCTPaHCTBEHHBIX M3MepeHusX. Pa3mep kaxporo xiy6a
XapaKkTepu3yeTcs CTaHHApTHEIM  OTKJIOHEHMEM (Aucnepcueii), 3aBMCAIMM  OT
yCTOWYMBOCTH aTMOCHEPHI, BEICOTH! LIEHTpa KiTy0a U IPOMIEHHOro pacCTOSHHUA.

Co BpeMeHEM pa3Mep OTAENBHOro Ki1yba MOXKET ZOCTHYh IOBOJBHO OGONBIIOro
3Ha4YeHus, 4yTo OYNEeT NPUBOOWTL K YCPEOHEHHIO XapaKTepUCTHK H CrIIaXHBaHHIO
ACTaIBHOCTH BXOAHOH MHpopmanuu. [Ina m3bexaHus 3TOro NpemycMOTPEH MEXaHH3M
pasgesneHus ki1yba Ha naTh 6onee MeJKUX (C COXpaHEHHEM MAacChl) IIPH AOCTHXKEHHH UM
olIpezieNIeHHOr0 pasMepa. B kauecTBe 3TOro KpUTH4ECKOro pa3Mepa kiry6a NpHHUMaeTCs
TIOJIOBMHA JJIMHBI AUAroHaIM S4eHKH CETKH BETpa, IPH 3TOM TaKOH pa3Mep HE JOMKEH
MPEBLIIATE JBYX AMAaroHajeil sueHKy CETKM KOHIEHTPALHIA.

Beicota nentpa Macc wiyba ompenensercs BbICOTOM BbiOpoca M TEMNOBBIM
1OoheMOM KiTy6a, KOTOpBI pacCUMTHIBACTCS, MCXOAS M3 XapaKTEPHCTHK HCTOYHHKA H
JIOKaJIBHEIX aTMOC(EPHBIX XapaKTEPHUCTHK, H OrPaHUYHBAETCA BHICOTON HMOrpaHHYHOrO
c0s atMocQepsI.

VUYHTBIBAETCA CyXO€ M BJIaXXHOE OCAXKACHHE NPHMECH, a TAKOKE paJAHOAaKTHBHBIN
pacrnaj BelecTBa.

Yxa3aHHBIA BbILIE NMOAXOA K MOINCIMPOBAHMIO aTMoctepHol auddy3un mpumecu
MO3BOJIWII Pa3IE/IMTE PACUET BHIMAACHHI paAHOaKTHBHEIX BEIECTB 1 KOHLICHTPAIMH NX B
BO3J{yX€ Ha JIB€ He3aBUCHUMEIE YacTi [2]:

nepeHoc Kiy60B B MPOCTPAHCTBE (IBOMOLMIO) C ONHOBPEMEHHON KOppeKimed Hx
XAapaKTEPUCTHK;

pacdeT BBINAJCHUA M KOHLEHTpaUMi B BO3QyX€ PaJHOAKTHBHBIX BELIECTB ITyTEM
CyNEPIIO3MLMY BEINAACHHUH ¥ KOHIICHTPALMH B BO3yXe OT KaxAoro Kryba.

IMockoneKy HMHNMAEHTE, MPUBOJAIIAEC K BHRIOPOCY paIHOAKTHBHHIX BELIECTB B
aTMocgepy, MOTYT MMETh JOCTaTOYHO pa3HOOOpa3HBIE XapaKTEPUCTHKH, TO C LIENEIO
YHUGHKAIMA TPOrpaMMHON peamM3allil MOAENH OBIIO NPHHATO pEIIeHWE pa3ielIHTh
NIEPBYIO YaCTh 33J]a4H Ha JIBa HE3aBUCHMEIX OJ10Ka:

reHepanus KryGoB M0 ONUCAHMIO CLEHAPHA PAa3BUTUA HHIMACHTA;
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1iepeHoC  CHOPMHUPOBAaHHBIX KIy0OB B COOTBETCTBUM C METCOPOJIOTMYECKUMH
YCJIOBHSIMH U XapaKTepUCTHKAMH MECTHOCTH,

Takum o6GpasoM, OKOHYATENBHEIl BapMaHT INPOTPaMMHOM peanu3alud MOIENH
Me30MacIITaGHOr0 IlepeHoca paJHOakTHUBHREIX BEHIECTB B CIyyae aBapuH Ha
paJMaliOHHO-OMAaCHbIX 00BEKTaX COAECPKHUT CIACAYIOMNE NPOrPaMMHEIE MO JIH:

nporpaMma reHepanuu K1y6oB ¢ paJuoaKTHUBHBIMH BELIECTBAMH, B COOTBETCTBUH C
OIHCAHHEM CLEHapHs Pa3BUTHs HHIHUEHTA;

niporpaMma IepeHoca KIyOOB M pacdeTa MX XapakTEPUCTHK B COOTBETCTBHH C
MCTCOPOJIOTHYECKIMY YCIIOBHAMH (TIpOrpaMMa pacyeTa BOJIOLMH Ki1y6oB);

NporpaMma OINpeaeieHUs BEIMafAeHUH 1 KOHLEHTpalMi B BO3LyXe paaMOaKTUBHBIX
BCUICCTB.

B KayecTBe BXOZHOH MeTEOpPONIOrHYECKOH WHOOPMALMH HCMONB3YIOTCA MO
NpuU3eMHOro  BETpa, NONA HHACKCA CTPATUOUKAIMM HIM JUCHEpcHH (IyKTyaluu
HanpaBle€HUA BETpa, NOJA OCAZKOB, IIOCTPOCHHBIE Ha BECh pAcyYETHHIM NEPHOL C
OlIpEAE/IEHHEIM BPEMEHHBIM pa3pelICeHUEM BHEITHUMH [porpaMMaMM IO JaHHBEIM
GirKafluMX METeopoJoruueckux craHumil. OO6ssarensHoff MH(OpManuel sBaseTCA
nosie Berpa. IloaroroBka MereouH(OpMAlMM BEIHECEHA B OTAENBHBIA NPOrpaMMHBIH
670K ¢ LeNbl0 YMEHbUIEHH BPEMEHH MOJEIMPOBaHUA H YHHPHKAI[MK MOTOKOB JAaHHEIX.
Kpome Toro, Heo6xoaumMass BO MHOIMX CJIydasx NPOrHOCTHYeCKass WHGMOpMalMsi MOXeT
6BITh TOJTrOTOBJIEHA TONBKO B CHENHUATN3MPOBAHHEIX IPOTHOCTHYECKUX IEHTPaXx.

B paMmkax eIMHOM TEXHONOIMH NPOrPaMMHOIO KOMILIEKCA PafiMO3KOJIOrHYECKOH
ungopmaunonHoit cucremsl «RECASS» BhIonHEHa IporpaMMHas —peajn3anus
HO/ICUCTEMEI BRIpaGOTKYM BAPUAHTOB KOHTPMED.

OmnuceiBaeMas NOJCHCTEMA PEATH3YET MEXAHHU3MBI ITOJUEPKKH NPUHATHA PEIICHUI
¥ BbIpaBGOTKH BapHAHTOB KOHTPMEP B ClIydae aBapHAHBIX CUTyalllif C LENBIO CHIKCHUA
NOCJIC/ICTBUI PaJIMOaKTHBHOrO BHIOpOCa JUII HACENCHWs, INOMAaBUIEro B 30HY €ro
JeicTBHS.

Peanu3oBaHsl GYHKIHM OTOOpaXKCHHA JOUHAMHKA OONYdYEHHA HaCeleHUus B
MHTEPECYIOIEM ITYHKTE, PacyeTra MHIMBHIOYANBHBIX W KOJUIEKTHMBHBEIX 103 C YYE€TOM
NPHHATHSA TEX WIA HUHBIX KOHTpMEp (MPUMEHEHNE WHAMBHIYAJIBHBIX CPEICTB 3alLUTEHI,
BPEMEHHOE YKPHITHE B yOexXHUIax, IBaKyaLns [0 33JaHHEIM MapIipyTaMm).

Pacuer n03 mpom3BOAMTCA MO METORMKE, M3JOXKEHHOH B [6]. B ofwmem ciayyae
y4YUTHIBAaETCA BHeEINHee 00ydeHHe OT paJMOaKTHBHOro oflaka W OT 3arps3HEHHOM
MOBEPXHOCTHM 3€MJIM, a TaKkKe BHYTpeHHee oOnyyeHHe 3a CYeT MHTasIMH
pa/IMOaKTUBHEIX NNPOAYKTOB.

Orpanvuenna ycnoBuii npuamenumoctn [IC  «RECASS»  onpeaensrorcs
CIIEAYIOIMNM HATa30HOM 1apaMETPORB:

10 CKOPOCTH BETpa 1-30 M/c;

10 BLICOTE UCTOYHHKA 0-250m;

M0 PAaCCTOSHHIO MIEPEHOCA J0 50 km;

[0 COCTOHHMIO aTMOC(heph! OT YCTOHYHMBOIO 10 HEYCTOHYHBOTO.

HcxomHeIMM  NaHHEIMM I8 pacyeTa JO3 SfBIAIOTCA, B ofieM ciyuae,
NpOCTPAHCTBEHHO-BPEMEHHBIE  TONA  MFHOBEHHHIX  INPU3EMHBIX  KOHLIEHTpaLuii
PaJMOaKTMBHEIX MPOXYKTOB B BO3MYX€ M HMHTEIPANBHBIX KOHLEHTPAlMH BHINANCHUIA,
[IOJIy4EHHBIX M3 MOZENBHEIX pAcyeTOB WM INOCTPOCHHBIX HAa OCHOBE NEPBHYHBIX
JaHHBIX, Xpansmuxcs B BJI 3arpasHenuit.
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MeTonouka pacuyeTa pacCesHHMs 3arpsasHAIONIMX BEIIECTB B aTtMocdepe  INpH
aBapuiHEIX BeIOpOCax peanuzoBaHa Takke B pamkax DepepanpHoi ciyxGBl IO
I'HIPOMETEOPOJIOTHH 1 MOHUTOPUHTY OKpYyxaroieit cpensl (Pocrugpomer) [9].
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ITpunoxxenue Ne 12

K ITonoxenuro

0 [OBBIIIEHHN TOYHOCTH ITPOTHOCTHYECKHX OLIEHOK
paZHallMOHHBIX XapaKTEPUCTHK

PaJHOaKTHBHOIO 3arpA3HEHUS OKpYXKarome cpeIbl
U JIO30BBIX Harpy3oK Ha II€pCOHA U HaceJIeHHUE,
yTBEPXKAEHHOMY Ipuka3oM PenepanbHOH CirykObI
IO 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

H aTOMHOMY HaJ3opy

oT «__ » 20 r. Ne_

TIC «SULTAN»

[IC «SULTAN» npenHasHa4eHO Vi1  OMNEPaTUBHOIO  IPOrHO3MPOBAHMA
pa/ialiioHHONH 0OCTaHOBKM 3a NpElenaMH CTaHLMM B ciiydyae aBapu Ha AC ¢ LeJbIO
060CHOBaHHA pELUECHHHA O NPOBEACHUU HEMEIICHHBIX 3aIMUTHRIX ACHCTBUI B yCIOBUAX
MMHUMaJIBHOH uHGopManuu o BuiGpoce ¥ Mereoycnosuax [1]. Opranmsanmei-
paspaborunkom I1C « SULTAN» senserca BHUMASC.

[1C «SULTAN» no3BonsieT pacCUUTHIBATD:

OXHMJAcMyIO IOIJIOIIEHHYIO M03y HAa IMHTOBHAHYIO Xejesy Ini mepcoHana (Ha
TCPPUTOPHM MpoMilIowankd U B C33) ¥ pa3smuyHBIX BO3PACTHBIX IPYIN HAceJICHHUs 3a
CYeT BABIXaHUSA PaJyiOM30TONOB Hoxa;

BPEMEHHYIO 3aBUCHMOCTh MOIIHOCTH 036l BHEIIHErO0 (POTOHHOrO W3IYYEHHS OT
paaroaKTHBHBIX BhINAJeHUH U o6laka Ha MECTHOCTH;

103y BHEIIHEro 0OIyYeHHS Ye0BEKa OT pai0aKTUBHOIO obiaka;

J103y BHeNIHero o0;Iy4eHHs YeI0BEKa OT paJIMOaKTHBHEIX BHITAZICHUH Ha MECTHOCTH B
3aBHCUMOCTH OT BPEMEHH T10CJIE Ha4Yala aBapHH;

JIMHENHbIE W IUIOMAJHBIE XapaKTEPHUCTHKH obJacteidl, HaXOXXAEHWE dYeJioBeKa Ha
KOTOpBIX TPeOYeT NPHHATHA PA3IMYHBIX SKCTPEHHBIX MEP 3AlIUTH B 3aBUCHMOCTH OT
COOTBETCTBYIOIIUX YPOBHEH BMEILIATENLCTBA.

PesynbraTel pacueTa paguallMOHHEIX IOCIECACTBMHA aBapuit 3a npepenamu AC u
PEKOMEHJALMKA 10 OSKCTPCHHEIM 3aI0MTHBEIM JACHCTBMAM H HX 00BEMy MOTyT
6a3kpoBaThCA HA OLEHKE OXuAaEMOro BeGpoca '1 B armocdepy, MOTydeHHO:

B pe3y/NbTaTe NPSIMBIX U3MEPEHUH;

[10 JAHHEIM O MOLIHOCTH JO03BI y-M3JIyuyeHHs B 3alIMTHON o0ojouke peakropa (As
AC c BBOP-1000);

9KCIIEPTHBIM IIyTEM;

I10 OTKIIMKY B OKpYKalollel cpeze.

I1C «SULTAN» no3Bonser NpOBOAUTE PEKOHCTPYKIMIO aKTUBHOCTH aBapHMHOIO
BbiOpoca I 10 IKCIEPUMEHTANBHBIM JAHHBIM O MOIHOCTH A03bl (DOTOHHOI'O U3JIYYCHHA
Ha MECTHOCTH.

Baxnoit ocobenHoctio IIC «SULTAN», omauyaromeir ero OT JIpyrux
AHAJIOTMYHBIX [IPOTPaMMHBIX CPEACTB, ABIAETCI TO, YTO pACYET aBapUiHOM O3B
oONy4eHUs HACENICHMA MOXET OCYIIECTBAATHCA C  IIOMOINBIO  CIIEIMAJbHBIX
repeaaToYHBIX QYHKIMIA, CBA3BIBAIOMMX 03y OT BCEX PaJUMOHYKJIMIOB € A030# TONBKO
or L.

B mocneaneit sepcun IIC «SULTAN» uMeercs Taike BO3MOXXHOCTH 3a7aBaTh
HYKJIMIHBIA COCTaB M aKTUBHOCTH BRIOPOCA, KOTJ]a OHH M3BECTHEI. IIpH 3TOM J0OCTAaTOYHO
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BBECTH JaHHble TONBKO O BhIGpocax WP (¥™Kr, ke, ®Kr, 3Xe u ’Xe),
pagmonsoronax I u ’Cs, kotopsie, B ocHoBHOM (6oree yeM Ha 95%), ONpEAENSIOT
paaualoHHy0 00CTaHOBKY OKpPYXKAIOIIEH cpelbl B HavaslbHbIH nepHoa aBapu Ha AC.

Pekomengauun O BHAaX W MacmTabaX 3KCTPEHHBIX 3aUIMTHBIX ACHCTBHH
OCHOBBIBAIOTCS Ha JCHCTBYIOIIMX KPHTEPHAX JUIA NPHHATHS pELICHWH B Ha4aJbHBIA
NepuojA paJMalMOHHOM aBapW¥, YCTAHABIMBAIOIIMX BEPXHHE M HIDKHHE YPOBHH
BMCILATEFCTBA, @ TAKXKE Ha NPHHIUNAX OGOCHOBAaHMA M ONTUMHM3AIMA C YYETOM
KOHKPETHO#M 06CTaHOBKM M MECTHBIX YCIOBHIA.

B IIC «SULTAN» mnpoBoaurci pacyeT Kak nporHosupyemoii (Oe3s yuera
BMELLATENbCTBA), TAK M IPeJOTBpallaeMoil 3aIUTHEIMH MEPONPHATHAMHU [03BI, 1O
3Ha4YeHUAM KOTopoii, B coorBeTcTBUH ¢ HPB-99 1 pexomennammsamu MAT'ATD n MKP3,
ornpenenserci HEoOXOAUMOCTE BMEINATENLCTBA B HOPMAIBHYIO JKH3HEAEATENBHOCTE
Hacej1eHHd, a TakKe B XO3AMCTBEHHOE M COIMAaNRHOE (DYHKIIMOHUPOBAHHE TEPPUTOPHH
Bokpyr AC B ciyuae paMallMOHHOM aBapyy Ha ACPHOM peaKTope.

[1IC «SULTAN» wucnons3yeT CTaHAapTHYI0O HHQOpMAIMI0O O METEOYCIOBHAX,
KOTOPO# pacroyiaraloT METEOCTaHIIMH M CIyX0Bl BHEmHeH nosumerpun AC, JaHHBIE O
XapaKTepUCTHKE 3E€MHOH IIOBEPXHOCTH B HANpPAaBICHWH BETPOBOTO IOTOKA, a TAKXKe
MHUHHMANBHEI Hab0p SKCNEPTHERIX JAHHKIX O NapaMeTpax aBapuitHOro BrIGpoca.

[IC «SULTAN» pa3paGorano Ha 0a3e COBPEMEHHBIX IIPEJCTaBJICHUI O
MEXaHU3MaX pacCesHHs PaJUOHYKIMAOB B armocdepe u ¢oOpMHpOBaHHM aBapHiHOMN
Jlo3bl OONyueHUs ueloBeKa, HOPMATHBHBIX MOKYMEHTOB, pexkoMmenpaimmii MKP3 u
MATI'ATO, koropeie npuseaeHsl B [Ipunoxenun Ne 17 k Hacrosmemy [Tonoxenuio.

Hcnonssyemslie B IIC « SULTAN» anroputMel pacyera mojis npu3eMHoi 06peMHOMA
aKTUBHOCTH HYIKJIMIOB OCHOBAaHE! Ha JIByX HOPMATHBHHIX ['aycCOBBIX METOIWKAxX MUl
MOJIETIMPOBAHUSA  pAaCHpOCTpaHEHUs NpuMecH B arMmocdepe, nelCTByIOLIMX Ha
Teppuropun Poccuu.

B nepBoit MeroxMke A INONEPEYHOH Oy M BEPTUKANBHOM O, IUCIEPCHH IIPH
KpaTKOBPEMEHHBIX BEIOpocax ucnons3yrorcs dopmynsl Cumwura-Xockepa [2,3-5], a BO
BTOPOH METOQUKE — OpHUIHHANbHAS aNNpoKCHMalMs HapGojee 4YacTo HCIIONB3YEMEIX
¢popmyn Cmuta-Xockepa (ans o,) u Bpurrca (s 6,), COrnacHo KOTOpPO# MOTIEPEYHYIO
Oy ¥ BEPTHKAIBHYIO O, IUCIIEPCHH IPH KPaTKOBPEMEHHBIX BEIOPOCAX pacCUUTHIBAIOT MO
o6ue#t hopmye, npennoxenHoi Ditpu [6].

[IC "SULTAN" mno3Bonger MpOBeCTH pacueT aBapuHHOM J03H 0OmyueHMs
yeJIOBEKA IPH CIEAYIOIINX OrpaHHYEHHUAX:

MaKCHMAaJIbHOE pacCTOsSHNE OT UCTOYHMKA BeIGpoca — 30 kM;

CKOpOCTBh BETpa Ha BEICOTE (mrorepa (1 = 10M) — 1 - 20 M/c;

COCTOSIHHE aTMOC(EPH! — OT YCTOMUHBOTO A0 HEYCTOHIHBOTO;

MHHHMaNbHas 3 dexTuBHas BeicoTa BhIGpoca — 4 M;

MakcHMabHas d¢deKxTHBHas BeicoTa BEIGpoca — 250 M;

MHHUMAJIbHAsA [IPOACIIKHUTENBHOCTD BEIOpoca — 3 MHH;

MaKCHMMaJIbHasd TMPOJO/DKUTENBHOCTh BHIOpOCA — MHTEpBal BpPEMEHH, B TEYCHHeE
KOTOPOro TMOTOAHbIE YCIHOBHA (HANpaBICHHE H CKOPOCTh BETpa, COCTOSHHE
YCTOMYMBOCTH aTMOCGIEpH) M NapaMeTphl HCTOYHHKA BhIGpoca (3¢ ¢dexTHBHAsA BHICOTA,
HYKJIMIHEIA COCTaB U MOIHOCTh BBIOPOCA) HE MEHAIOTCH;

3 (beKTHBHEIH MaKCHMalbHEIN AHaMeTp asposoiicd B BEIGpoce He npeBhimaer 10
MKM, T.€. MX TPaBUTALOHHEIM OCAXKICHMEM M3 arMocephl Ha MOACTHNIAIOILYIO
[IOBEPXHOCTH MOXKHO IpeHe6peys;
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IUIOTHOCTL BbIOpachIBa€MBIX Tra30B COBNAJAeT C IUIOTHOCTBIO arMochepHoro
BO3JlyXa, T.€. Anb Y3 TAKENBIX Ia30B HE PACCMATPUBAETCA.

Bre yxasanunix orpanuyennii IIC «SULTAN» M0XHO MCIONB30BaTh TOJNBKO AN
rpyOsIX OLEHOK.

BxonHpIMuH mapaMeTpaMHM JUld  PacyeToB ABJIAIOTCA: MapamMeTphl HWCTOYHUKA
BBIOpOCA PAIHOHYKNHMAOB € y4eTOM HX (U3MKO-XMMHYECKHMX (OpPM CyIECTBOBAHHUS
(razooOpa3sHble, a’po30iH, MOJNEKYJISpPHEIM W OpraHM4ecKWil iom); mapameTpsl,
XapaKTepH3yIOIUE METEOPOIOTHYECKYIO OOCTAHOBKY; IapaMETphl, XapaKTepHU3yHOIHe
MOJICTHJIAIOLLYIO TOBEPXHOCTE.
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Ipunoxenune Ne 13

K IMonoxenuto

0 IOBGIIICHUH TOYHOCTH IIPOrHOCTHYECKHX OLEHOK
paHalHOHHBIX XapaKTePUCTHK

PaHOaKTABHOIO 3arpA3HEHNS OKPYKAIOMEH Cpebl
H I030BBIX HArpy30K Ha IEPCOHA H HACENICHHE,
yTBEPXKIEeHHOMY npuka3oM DenepanbHoit cimyx 651
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

H aTOMHOMY HaJI30pYy

OT«__ » 20 r. Ne_

I1C «<HOCTPAJIAMYC»

Onno u3 HemHorux arrectoBaHHeX [IC «tHOCTPAJIAMYC» npeana3sayeHo s
OliepaTUBHOTO (aBTOHOMHOTO) IIPOFHO3MPOBaHMA paJMAalMOHHON OOCTaHOBKH IpHU
BBIOpOCAaX PaJMOAaKTHBHBIX MarepHaloB BO Bpems aBapwii Ha AC M JApYrHX AAEpHBIX
obnrekrax. CrucreMa MOXeT OBITH MCIIONB30BaHA AJIA TONNEPIKKH NPUHATHA pELICHHH B
pealsHOM BpEMEHM Ha HayansHOH (ocTpoit ¢ase) pamuanmoHHoH aBapuu [1,2].
Opranuzanueit-paspadoryukom IIC «HOCTPAJIAMYC» sBnserca HUBPAD PAH.
Marematudeckas MoJenb, UCTONb3yeMas B ykazaHHoM IIC, otHocuTca K Jlarpanxkeso -
CTOXaCTHYEeCKON MOJEeNH pacnpoCTpaHeHHsA paJHOHYKIIHAOB B artMmocdepe, KoTopas
paccMoTpena B Ilpunoxenun Ne 18 x nacrosmemy Ilomoxenuro. Jra moaens tpedyer
CYIlleCTBEHHO Oounble BBIYHUCIUTEABHBIX PECYPCOB M BPEMEHH [UIA pacyera, ueM
["ayccoBrl MozenH, HO BO3MOXHOCTH COBPEMEHHOH KOMNBIOTEPHOM TEXHHKH NO3BOJIAIOT
NpPOBOMUTb PaCY€Thl B paMKax 3TOH MOJENH B PeXKUME PEATbHOTO BPEMEHH.

I1C no3BonsgeT pacCYUTEHIBATD CISOYIOLIHE JaHHEIE!

MTHOBEHHBIE 3HAYECHUS [IPU3EMHBIX KOHLIEHTPALMI 111 KaXKA0ro paJioHyKIHAa;

BPEMEHHBIE HHTErPalIbl KOHIIEHTpalHii;

MOIIIHOCTH O3Bl U J03BI OT KaXJOT0 pafHOHYK/IKAa (MJIN CyMMapHBIE OT BCEX
HYKJIUIOB) Ha pa3HbIe OpPraHbl, C YY€TOM BO3PAaCTHBIX TPYII U IO pa3HbIM MyTAM
oGnyueHus:

BHeIlHee 001y4eHne OT palloakTUBHOro obaka,

BHELIHee 00aydeHne OT 3arpA3HeHHO} NTOBEpXHOCTH,

BHyTpEHHEE obirydeHue oT HHraJlIs{LIMOHHOIO MOCTYTJICHUA
PafMOHYKIHIOB.

«HOCTPAJAMYC» comepHT ABE JO3MMETPHYECKUX MOJENM AT BEIMHCICHUN
J03Bl BHEIIHEro oOJIy4eHHs OT 3arpA3HEHHOro Bo3ayxa. [lo mepBoit Momenu
OIpezenseTca A03a OT OAHOPOAHOro ofnaka 6€CKOHEYHOMH NMPOTHKEHHOCTH C 3aJaHHOMN
[UIOTHOCTBIO AaKTMBHOCTH. OTa MpocTas MOZENh HCIIONB3YETCA, KOrja pa3sMeprl
paaroaKTHBHOro obnaka AOCTaTOYHO BeNMKH, OJHAKO OHAa CTAHOBUTCA HEKOpPPEKTHA,
KOI'Jla XapaKTepHbI# Maciura®d H3MEHEHHMS IUVIOTHOCTH aXTHBHOCTH COTNOCTaBHM WM
MCHBILIE XapakTepHOH mnuHel npobera ¢(OTOHOB B Bo3AyXe. B 3THX ciyyasx
LpUMEHSETCA  JIpyras  OO3MMETpHYecKas  MoJenb, IIO3BOJIAIOIIAY  KOPPEKTHO
PacCHHTEIBATh K03y 06myueHus oT 06aKa IPOM3BOIBHOH (GOPMEI M pa3MepoB.

B aT0i1 MOZETM MOIIHOCTH JO3bI PACCYUTRIBAETCA KaK CyMMa MOIIHOCTEHN OT BCeEX
NpoGHEIX TO4YEK, COCTaBIAIOMMX o6nako. Kaxnmas Toduka paccMaTpHBaeTCs Kak
TOYEYHBIH HCTOYHHK C M3BECTHBIMM aKTHBHOCTBIO M HYKIMIHEIM COCTaBoM. JIna Toro,
4TOGR! N36€XaTh IIPH PacYeTe NPOrHO3a POMO3AKUX BEIYUCIECHUN C CYMMUPOBAHUEM [0
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IHCPreTHYECKOMY CIIEKTPY HU3TYHIEHHS KaXAOTO HYKJIH/A, 3aBUICHMOCTH MOLIHOCTH 1036l
OT TOYEYHOTO UCTOYHMKA, KaK QYHKUHMH OT PAcCTOSAHMA A0 TOYKH U3MEPEHHS, Ul BCEX
HYK)IMIAOB pacCYHATAHEl 3apaHee W BBEIACHBI B 63.3)’ JAaHHBIX. HO3TOMy JJI1 BBIYUCJIACHUA
MOLIHOCTH 036l OT mo00H npo6HOH TOYKM HEOOXOAUMO JMIIb [POU3BECTH
MHTEPIOALIO MEXK/TY TaOIMIHEIMH 3HAYEHUAMH.

MeTeopoOrHYecKHe YCIO0BHA M IapaMEeTpsl HMCTOYHMKAa MOTYT MEHATBCS CO
BpEMEHEM.

Bo3MoxHOE HMCNOJB30BaHHE NPOTrPaMMEl! ITOArOTOBKA MPOTHO3HON HWH(OpMaLuH
UpY aBapHUiHOM pearMpoBaHUM; TPEHMHI, OOydyeHHe, NOAroToBKa M MNpPOBENCHHE
JeTIOBBIX MI'P; PacyeThl MOCIEJCTBHMA MPH Pa3IMYHbIX CIEHAPHUAX Pa3sBUTHS aBapUHHBIX
curyarmit Ui 060CHOBaHUS 6€301aCHOCTH 00BEKTOB HCHONE30BaHUA aTOMHOM YHEPIHH.

Tun o6beKTa HCIIONb30BaHUA ATOMHOM 5Hepruu - a00sie 00BEKTH, Ha KOTOPBIX
BO3MOXKHBI aBapMitHbIe BEIOPOCH PaJMOaKTUBHBIX BEIIECTB B aTMOchepy.

MounespyeMeie peXuMbl — JIOOBIE DPEXHMBI, CBA3aHHBIE C aBapUHHBEIMH
BeIGpOCaMy aKTUBHOCTH B aTMocdepy.

Pacuet aTMoctepHOro nepeHoca B NPOCTEIX METEOPOJOTHYECKHX YCJIOBHUAX.
[Iporpamma He MOXET MCNOJb30BATHCH JJS MOJAEJHPOBAHUSA IMEepPeHOCA B
0c00BbIX METEOPOJIOTHYECKHX YCJIOBHAX — B aTMocdepHBLIX ¢poHTaX, NpH GpH3oBOii
IMUPKYJISIHH, IPA FOPHO-I0THHHON HPKY/IAHH.

JonycTiMele 3HaYE€HUS TapaMETPOB:

CKOpOCTh BeTpa 0,5 - 15m/c
BBICOTA UCTOYHHKA 0-150m
pa3mep 061acTH MOAEIUPOBAHNA 50 M - 60 KM OT HCTOYHHKA

BLIOPOC — MIHOBEHHBIH, KpaTKOBPEMEHHBIM MM NPOAOIKUTENBHEIA (IO HECKOJIIBKUX
CYTOK).

TounocTh pacyeTa OMpPERENAETCS TOYHOCTBIO HMCMONB3YEMBIX BXOJNHBIX JAHHBIX,
TAKMX, KaK HHTCHCMBHOCTh HCTOYHHMKA, NAHHBIE O BETPe, KJIacce YCTOWYHUBOCTH
armocgepsl.

ITpn wanpunu pocToBepHOH WMHpOpManmu o6 HCTOYHHKE M O [apaMeTpax
arMochepHOH AUCIIEPCHH MOJENh JAacT HECMEIEHHYIO OLEHKY, T.€. OTKIOHEHHS B obe
CTOPOHEI IPAaKTHYECKH DPAaBHOBEPOATHEI, M paclpenclieHHEe HMEET MAaKCHMYM,
NPUXOAAINUICA Ha U3MEPEHHOE 3HAYCHHE.

OTK/IOHEeHHEe BeJHYHMHABLI NPH3EMHOH KOHIEHTPAIHH HA pPacCTOAHHAX Ao 60
KM ¢ BeposTHOCTEI0 90% ykiIaabIBaeTcs B ONAA NOPSAOK BeJHYHHBI, OTKIIOHEeHHE
MaKCHMYMa KOHIEGHTPAHH HAa OCH cJiela Ha 33JaHHOM PpACCTOAHHH C
BeposTHOCTLI0O 90% He mnpesbimiaer 3. He nabmopaerca 3aBHCHMOCTH TOYHOCTH
NPOTrHO3a OT paccTofAHMA (IpH KpHMBONMHEIHHOH (opMme ciena BMECTO pacCTOSHHMS OT
HCTOYHHMKA CIEIyeT UCIIONB30BaTh IMyTh, NpOHAeHHEH BIoMb ciena). OleHKa TOYHOCTH
ocTaercs B CHJIE M B TOM Cllyyae, KOr/la NIpM3eMHas KOHLIEHTpalus B 3aJaHHOHN TO4YKe
¢dbopMHpyeTCH IPH HANOKESHUH HECKOJIBKHX TPAEKTOPH.

PesynpraThl pacyeTa MMEIOT HEKOTOPEIH CilydailHEI pa3Opoc BOKpYI CpemHEro
3HA4YeHHA B CHIIy CTOXAaCTHYECKOTO XapaKTepa MOJENH, B KOTOPO# pacmpocTpaHEeHHE
BLIOpOCA MpeACTaBIACTCA ABIKEHHEM OOJBIIOro KoJMMyecTsa MPOGHBIX TOYEK (METO.X
Monre-Kapno). IIpu uucne npo6Hex Touek N=2000 aucnepcus pe3ynsTaToB pacyera
cocrasnger 30%. Ora BenMYMHAa MOXKET OBITH YMEHBINEHA ITyTEM YBEJIHYECHHUS

KOJIMYECTBA TOUEK, NPUYEM yMeHbIIeHue Gy/erT mponopumonansso 1/+/N , Ho npu ToM
YBEJIMUMTCA BpEMs pacyera.
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Jnst pacuera KOHLEGHTPAalMK pagyoaKTUBHONW IIpUMeECH B aTMOC(hEpE HCIONb3yeTCs
HOJYIMIIUPAYECKOE HECTALMOHAPHOE YPAaBHEHHME aIBEeKUMU-IHGOY3UH C  YUETOM
HEOMHOPOAHKIX IMojel BeTpa U KoddpduuuenTa quddy3nn. MeToa pemieHHs — METOI
CTaTUCTHYECKHUX UCIBITaHNA (MOauHUMPOBaHHEIH MeToy MoHTte-Kapiio).

I/ICXOJ.IHble JXaHHBbIE JJIA pacyeTa:

1) Mereoponoruyeckue AaHHEIC:

CKOPOCTb M HanpaBlieHHE BeTpa Ha BbicoTe 10 M (3Ta BenWYMHA COOTBETCTBYET
craHjlaprHomy 00BeMy JaHHBIX Ha [IPU3EMHOM  YPOBHe,  I€pelaBacMbIX
MCTEGOCTAHLIUAMH M MeTeornoctaMu Poccuiickoit rumpomereociayx Obl  (BEICOTHEIA
npoduiIb CKOPOCTH BETPa BOCCTAHABIMBACTCA C IIOMOMIBIO BKIIOYEHHON B KOJ MOZETH
TIOrpaHUYHOTO CJIOS aTMOChEpHI);

Kmacc ycroitumBoctH arMocoepel (ecaM  HeT HHbOpManMM IO Kiaccy
YCTOHYUMBOCTH, BBOAATCS CHHONTHYECKHE NAHHEIE MM €ro OLIEHKH: BpeMi roja,
CYTOK; 00/1a4yHOCTh, BUJUMOCTh; HAJTUYHE CHEIKHOIO IIOKPOBa);

HWHTEHCHBHOCTH OCaJIKOB.

2) Hcrounuk:

BBICOTA BBIGpOCa;

JTUTENLHOCTH BEIOpOCa;

TOJIHas aKTUBHOCTH B BEIOpOCE;

HYKJIHAHBIA coCTaB BEIOpOCa;

CKOPOCTEL IPaBUTALMOHHOIO OCAXKAECHHUA a3PO30JbHEIX YaCTHIL;

CKOPOCTB CYXOTO OCaXICHHUS;

K03 PUIIMEHT BEIMBIBaHHs OCaJKaMH.

3) JlaHHBIE O MECTHOCTH:

IllepoxoBaToCTh;

pensed (ecu HeT AaHHBIX, pesibed CUNTAeTCs IIIOCKUM).

CucremMa MoXeT OBITP HCIOJNB30BaHAa IS MOJEIMPOBAHHA PacnpOCTPAHEHHs
BeIOpoca mo0oro Mmarepyana, B TOM YHCIE TOKCHYHEIX BEIIECTB B Ta3oBoOi M/HIH
a3p030JbHOM (opMe ¢ NOCHEAYIOMNM BBINAJCHHEM Ha MOYBY, HO HMEET yriry6ieHHYIO
OpHEHTAIMIO Ha 0OBEKTHl ATOMHON YHEPreTHKH M BHIGPOCHI paJMOaKTHBHBEIX BELIECTB B
atMocepy. Omna comepkur 6a3y HaHHEIX MO CBOMCTBAM  paJWOHYKIIM/IOB
(k03 unenTH 1030BOrO Npeodpa3oBaHus, NEPHOAEI NONTypaciana).

BRIXOAHBIMH JaHHEIMM CHCTEMHl SBJIAIOTCA NpPU3EMHBIE OOBEMHEIE AKTHBHOCTH
HYKJIMJIOB, IUIOTHOCTH PaJMOAaKTHUBHHIX BHINAACHUH, a TAKXKE NMPOTHO3MPYEMEIE JO3EI H
MOLIHOCTH J103bI OT Pa3HLIX HYKJIHAOB H IO Pa3sHEIM Iy TsM O6JIydeHuUsI.

Pe3ynbraTsl MOJE/IMPOBaHHA B IPOLECCE pAacdeTOB OTOOpaxaroTcs Ha KapTH
MECTHOCTH B BHJE KOHTYPHBIX JIMHMH YPOBHS WIM 3aKpalleHHbIX obnacreil. Ilo
OKOHYAHMM pacyeTa BapHaHTa MOXHO IIPOCMOTPETh IpaduUyecKkue BpeMEHHEIE
3aBICHMOCTH BHIOpaHHEIX GYHKUHI B psjie TOYEK HIIM HX 33aBUCHMOCTH OT PAaCCTOAHAA H
yrna. Taoke HpeaycMOTpPeHBl pa3M4HBIE THIH BHIXOAHBIX TEKCTOBHIX (aiinoB —
JIOKYyMEHTOB U CAMOCTOATENbHONH 00pabOTKM ¢ MOMOWIBIO OPYTHX CTaHAApTHAIX
NpOrpaMMHREIX NIPOJYKTOB.

CucreMa MO3BOJNAET aHAAM3MPOBATH Pa3iMyHBlE MO MacwtabamM aBapuu — OT
JIOKAJILHOH (JUIMTENBHOCTHI0 HECKONBKO 4acoOB) 0 XOCTATOYHO CEPhE3HOM (HECKONBKO
CYTOK 110 BpEMEHH BEIGpOCca HIIM pacnpoCTpaHEHU U ¢ 30HOM oxBata oT 50 M 10 60 kM).
Onwvcanvie MOAENH, MPOrPaMMHOTIO CPE/ICTBA, YACTH BEPUGHUKAIMOHHEIX 3KCIIEPUMEHTOB
ony6inkoBaHo B [2-7].
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M3 cpaBHEHUs ¢ JKCIEPMMEHTAIBHBIMHU JaHHBIMHM IOKa3aHO [2], YTO pe3y/nbTaThl
fosice CIOXHBIX MoJeNeif, BHENPEHHEIX B CHUCTEMYy, MO KpaiiHel Mepe, He Xyxke
MCLI0JIB3yEMbIX HOpPMAaTHBHEIX MeToAMK [8-10] B ux obnacTsx NMpHUMEBHMOCTH, a TIpH
paclIMpeHHd 3THX 00NacTeif afeKBaTHO ONKCHIBAIOT BAMSHUE O0Iee CIOKHBIX HCXOIHBIX
[aHHBIX, 3aJI0XKEHHBIX B MOZETISAX.

Crnucok jarepatypsl k ITpunoxenuto Ne 13

1. HOCTPAJAMYC. KomnrnloTepHas cCHCTeMa [POTHO3HPOBAaHHA W aHaiM3a
paguanuoHHONH 0GCTaHOBKM Ha panHed crammu aBapuu Ha ADC. VIHCcTpykinus nmone3oBaTens.
HUBPAD PAH, wuB.Ne 3429, M, 2001.

2. Bepuo¢uxauus xommsiorepHo#t cuctemsl “HOCTPAIJAMYC” mis nporHO3MpOBaHHA
pajiMalMOHHON OOCTaHOBKM Ha paHHeH cranuu aBapunm Ha ADC. BepuduxauuoHHBIH OTYET.
HBGPAD PAH, nuB.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. Apytionsn P.B., Benmnkos B.B., benmukosa I'.B., CopoxosukoBa O.C. u np. Kom-
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S. ApyrionsH P.B., Benmuxos B.B., BemuxoBa I'.B., CopokxosukoBa O.C. u ap. Hosrie
o}pdexTHBHEIE  YHCIEHHBIE METOAMKM  MOJCIHMPOBAHHSA  IIpOIleCCa  PacIpOCTPaHEHHS
PajMOHYKINJ0B B aTMOcthepe U MX IPaKTHYECKOE HCIIONB30BaHHE. M3BecTHs akajeMuH Hayk,
cepust Duepreruxa, Ne 4, 1995.

6. bemuxos B.B., benuxopa I'B., ®oxun A.JI., CopoxosmkoBa O.C. u ap. Ananu3
CpasiEHHs HOPMAaTHBHEIX MOIEIeH nepeHoca paguOHYKIHZOB B atMmoc(epe ¢ jarpaHxeBoi
MOJ€E/bI0, HCNIONb3yeMOH B nHTerpupoBanHoM naxere “NOSTRADAMUS”. [Mpenpunt UBPAD
PAH, 1996.

7. Grisenko A.L, 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. COopHHK Npasui ¥ HOPM IO paJHallHOHHOH 6e30MacHOCTH B aTOMHOM 3HEpPreTHKE, 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.
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Ipunoxexue Ne 14

Kk [Tonoxenuio

O NOBBIIEHUH TOYHOCTH MPOrHOCTHYECKHX OLIEHOK
paauanuOHHBIX XapaKTEPHCTHK

PaIMOaKTHBHOIO 3arpA3HEHHA OKPYKAIOIEH CpeIs!
¥ T030BBIX HArpy30K Ha II€PCOHAJI H HaceJIeHHE,
YTBEPXKAEHHOMY IpHUKazoM PenepanbHON CTyxOs!
10 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

W aTOMHOMY Ha/l30py

OT«___» 20 r. Ne_

I1C «103A»

[1C «JI03A»npuMeHseTcs I pacyeTa 103 o0nydyeHUs HaceleHUs NpH aBapHaX
Ha arTOMHBEIX CTaHUMAX C BHIOPOCOM paJUOaKTHBHBIX BEIIECTB B arMmocdepy.
Oprauusanueit-paspaboryukom IIC «JJO3A» seaserca PHI| "KypuaToBckui
uHerutyT" [1, 2].

I1C «1O3A» paccuMTHIBAET J03bl BHEIIHEr0 OONyYeHHS OT PaJHOHYKIHIOB,
HaxouflMxcss B OONaKke M Ha TOBEPXHOCTH 3€MJIM, U BHYTPEHHEro oOJydEHHA OT
PaJHMOHYKIUIOB, TOCTYIUBIIKX B OPTaHU3M € BJBIXa€MEBIM BO3JIyXOM (HHraninus), u
npy noTpe6IeHUH NPOLYKTOB [TMTaHUA.

Oezpanuyernun na npumernenue I1C «JO3A»

I1C «JO3A»npumeHseTcs Ha 3Tane npoextupoBanus AC B nenaax ob6ocHoBaHMsA
panualMoHHo# 6€30I1aCHOCTH NPH aBapHAX.

I1C «/JO3A» paccunTeiBaeT PGEKTHBHYIO 03y M DKBHUBAICHTHYIO N03y Ha
pa3jMYHLIE OpPraHel 4YENOBEKa B TOYKAX CEKTOpa, XapaKTEpH3YeMbBIX YAAICHHEM OT
uerodliyka Bbibpoca, Ui CaeyIomuX BUAOB 00ydeH s :

BHEIIHee OOMydYeHMe OT pPafMOHYKIMIOB, HaXoAimuxcs B obnake M Ha
1I0BEPXHOCTH 3EMJIH;

BHyTpeHHee OONyYeHHE OT pPaJHOHYKIHIOB, IMOCTYNMHUBLIMX B OPraHU3M C
BIBIXaGMBIM BO31yXOM (MHIanAlusA) ¥ IPH NOTPe6IEHUN NPOAYKTOB MUTAHHA.

Lonycmumvie 3nauenus napamempog

MunuMansHOE DacCTOSHHE OT HMCTOYHMKAa BRIOpOCAa IPH pacyeTe BHEMIHETO
obnyuenus or o6iaka: TOYKa MaKCHMMyMa NPH3EMHON KOHIEHTPAlMH; MaKCHMAIBHOE
paccrosHue OT NCTOYHHKa: 40 KM; CKOpOCTh BeTpa Ha BeicoTe ¢umorepa (10m): 1-30 m/c;
MHHHUMaIBHAs S(GQEKTHBHAas BHICOTA MCTOYHHMKA BeIOpoca: 4 M; MakcHMalbHas
3¢ dexTHBHAs BBICOTa UCTOYHUKA BHIOpoca: 250 M; MUHMMalbHasA NPOAOIKHUTENEHOCTh
BeIOpoca: 10 MMH; MaKCHMaJIbHas IPOAOKHTEIBHOCT BBIOpOCA: HHTEPBAJ BPEMEHH, B
TE€4YEHHE KOTOPOro INOTOJHEIE YCIOBUA HE MEHAIOTCA.

Tounocmv pacuema, obecneyusaemas 6 obracmu OONYCMUMBIX 3HAYEHUU
napamempog

Tounocts pacuera 003 O0OIy4eHHS HACENICHHA ONpedeNnsercs TOYHOCTBHIO
UCIIONB3YEMOA MOJEIM pAacCeHMBaHMsA IpHMecH B  aTtMocdepe, MOrpelIHOCTHIO
YKCJIEHHOrO METOJIa pacyeTa apaMeTpoB H BRIGOPOM MCXOMHBIX JaHHEIX.

HUcnonesyemsie 8 IIC «JJO3A» meToas! pacyeTa pacnpoCTpaHEHHUA PafHOHYKINIOB
B OKpyXarome#i cpeae, oOCHOBaHHhHE Ha [ayccoBoH MoAenw paccesHMs, IIpH
oGocHoBanun 6GesomacHocTh AC Ha 3Tane NpPOEKTHPOBAaHMA MAAlOT AOCTaTOYHYIO
TOYHOCTH Ha PAaCCTOSHHUAX IO JECATKOB KIWIOMETPos [3].
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Meron uxcieHHoro uHrerpupoBanus, mnpumeneHHelii B IIC  «JJO3A»,
obecrieunBaeT morpelHocTs He 6onee 0,1%.

I[IC «/IO3A» nozBonser MPOBECTH KOHCEPBATHBHYIO OLEHKY 103 IIpH
COOTBETCTRYIOIIEM BBIOOPE HCXOAHBIX AAHHBIX.

Ceedenus 0 memoouxax paciema, peanusogannvix 6 [1C «[JO3A»

[Tpu peamusanuu ITC «JJO3A» npuMeHeHa METOAMKA, TO3BOJIAIONIAS MTPOBOAUTE!

pacueT pacIpOCTPaHEHMs PaJHOHYKIHAOB B OKpYXKalollell cpele, OCHOBAHHBIN
Ha MOJENH CTATUCTHUYECKOH TrayccoBoii TeopuH arMmochepHoit muddysun un
K1accubuKalMyd KaTeropu# ycToHYMBOCTH aTMocdepsl INpd  AOMYUIEHMM, YTO
NOJACTWIAIOIAA [TOBEPXHOCTh 3€MJIU IUIOCKAs C Pa3JINYHBIMHM THIIAMH IIEPOXOBAaTOCTH;

pacyeT A03 BHEIIHero obiaydeHMs OT o6Jliaka M NMOBEPXHOCTH 3€MIM M 103
BHYTpPEHHEro o6JIy4eHHd NpU MHTaJALMH ¥ OpH NOTPEGIEHHH NMPOAYKTOB NMUTAHHSA,
OCHOBaHHBI{ Ha MCIONB30BaHMHM KO3(P(HIHMEHTOB Nepexosa Mo IHIIEBEIM LENOYKaM
[4] 1 6a3bl aHHBIX 110 JO30BEIM K03 uIEHTaM.

BXoAHBIMM NapaMeTpaMM JJS  PacyeToB SBISIOTCA: I1apaMETPhl HMCTOYHHKA
BeIOpOCa PAfMOHYKIMAOB C YYETOM HX (HM3MKO-XAMHYECKHUX (GOPM CyIIECTBOBAHHS
(razoo6pasHble, aj’po30/M, MONEKYNAPHBIH W OpraHM4ecKHil iox); mapameTpsl,
XapaKTepu3yolue METEOPOTOTHYECKYIO 00CTaHOBKY; rapaMeTpel,
XapaKTEepU3yIoIlle NOACTUIAKIYIO IOBEPXHOCTh; JaHHEIE O PAI[IOHE MUTAHHA.

Cnucox murepatypsi k Ipmroxenuro Ne 14

1. TIporpamma JO3A-RRC. ODAII-AP, Ne 393 ot 28.12.96.

2. Arrecranuonneit macnopr Ne 117 x mnporpammuoMy cpenctey “ JIO3A ™.
Perucrpanmonnsiit HoMep nacnopra arrecrauun IIC B 'ocaromuaxszope Poccum Ne 117 ot
02.03.2000.

3. VYd4er AMCHEpCHOHHBLIX NapaMeTpoB arMoc(epsl npH BhIOOpE IMIOIIANOK JUIA aTOMHBIX
JJIEKTPOCTaHIMHA. PykoBoAcTBO no Ge3onacHOCTH (cepuA u3Aanmit mo GesomacHocTH Ne 50-SG-
S3). MexnayHapoaHoe ATeHTCTBO o AToMHO# DHepruu, Bena, 1982, 105¢.

4. Meroxsl pacdera pacnpoCTpaHEHHs paaMoakTHBHEIX BemecTB ¢ ADC m obiyueHus
okpyxatomero HaceneHus. Ne 38.220.56-84. BesonacHocTs B aTOMHOM 3HepreTuke, T.1, 4.1, M:
UMXO HnrepaTomanepro, 1984.
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Ipunoxenune Ne 15

k [Monoxxenuto

0 TIOBBIICHAN TOYHOCTH IIPOrHOCTHYECKHUX OLIEHOK
paaUaIHOHHbIX XapaKTEPHCTHK

PanroaKTHBHOTO 3arps3HEHMs OKPYXKAOWIEH Cpeb
H JIO30BBIX HArpy30K Ha IIEPCOHAI M HaCeJICHHE,
yTBEpXACHHOMY npukasom DexepanbHoH ciryxOb!
0 9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

H aTOMHOMY HazA30py

OT«__ » 20_ . Ne_

T1C «GENGAUS»

INIC «GENGAUS» mnpenHasHayeHo A8 OINEPAaTUBHOTIO IPOrHO3MPOBaHHA
paaualmoHHo 0OCTaHOBKM 3a NpEAeNaMH CTaHIMH B ciy4ae aBapud Ha AC M s
OLICHKH 0€30MacHOCTH HACEJICHHA NPH aBapHIHBIX CUTYallUAX Ha paJualliOHHO-OMACHBIX
obnexrax. Bnagensuem IIC «GENGAUS» sBasercsa 'ocynapcTBeHHBIH Hay4YHBIH
neurp HMacruryr 6modusuxn (FHL-UB®). Ilpu paspaborke IIC «GENGAUS»
MCIIOJIb30BAMCh TOAXOABl K OleHke aBapuii Ha AC, KOTOpEIE NPUMEHSIHCH [IpH
NPOBCACHUN YUYEHHH B ABapuHHOM MEIHIIMHCKOM pPaaUallMOHHO-IO03UMETPHYECKOM
uenrpe FHII-UB®.

[IC «GENGAUS» mno3BoJje€T pacCYMTHIBATE PAclpOCTPaHEHHE BHIGPOCOB B
atMoctepe mo ["ayccosoit Mmogzenu [1]. Bxoansle mnapamerpsl I'ayccoBoii Monenu
3aar0Tcs coraacHo [2].

Pacuer 103 Ha Hacenenne nposogutcs no mozaenu GENII [3], xoTopas paspaborana
B CILIA 1 minpoxo ucrmons3yerca. C nomompio GENII MoXHO NpoBOAUTE pacueTsl 1Jis
HETPEPBIBHEIX M KPaTKOBPEMEHHEIX (aBapMMHEIX) aTMOChEpPHEIX BBIOPOCOB, a TakxKe
st cOpocoB B PEKM M 03cpa, NpPH 3arpA3HEHHH [OBEPXHOCTH HOYBEL. Mozens
YyUMTBIBAET BCE OCHOBHBIE IHILNEBBEIE LENOYKH IOCTYIUICHUS HYKIHAOB B OPraHM3M,
npoueccsl MeTabonusMa U, 4To 0cofeHHO BakHO, BpeMsf roja aBapHiHOro BEIGpoca.
Komnerotephsie kogsl GENII pa3spaboTraHel B COOTBETCTBHM C HAaLMOHAJBHBIMHU
cranaaptaMu CIIA u npouuiu HECKONBKO HE3aBUCHMEBIX IIPOBEPOK.

IC "«GENGAUS» paspaboran B cooTBercTBUM ¢ TpeGoBanmamMu HPB-99 mno
00JIy4eHHIO HaceJIeHUA B aBapUMHEIX CUTyalusX. JL03bI pacCUHUTHIBAIOTCH IS Pa3HBIX
MOMEHTOB BPEMEHHM N0CJI€ aBapuu. PacCYMTEIBAIOTCA SKBUBAJIICHTHBIE JO3BI Ha JIETKHE,
INMTOBUIHYIO XKene3y, TOHAABI, KOXKY, 403a BHEWHEro obmydyeHus u 3¢ dexTuBHas no3a.
O¢dexTuBHAA 1032 MOXKET PACCUMTRIBATECA UL BCEX BO3PACTHEIX rpymn cornacHo HPB-
99. Jlo3a Ha IIMTOBHAHYIO >KEJE3y PacCUYMTHIBAETCA JUII BCEX BO3PACTHBIX TPy,
coruacHo [2].

Cnucoxk murepatyphl K ITpunoxenuro Ne 15

1. Tyces HI', Benses B.A. PanuoaktuBHsle BEIOpockH B 6uocdepe. CnpaBounuxk. Usn, 2-e,
nepepaboraHHoOe ¥ JononHeHHoe., M.: DHeproaromusaar, 1991, 256¢.
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«Taitpyn», UBPAD PAH. M., 2001.

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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[Mpunoxenune Ne 16

k [Nonoxenuto

0 TIOBBIIEHUH TOYHOCTH IIPOrHOCTHMECKHX OLEHOK
pagMalHOHHBIX XapaKTEPUCTHK

PaJr0aKTHBHOIO 3arpsA3HEHNs OKPYXKaroUIeH cpe/Ib
M J030BBIX HArpy30K Ha [ICpCOHA H HacelIeHHE,
yTBEpXKAEHHOMY npukazoM DenepanbHolt ciryxkGer
10 3KOJIOTHYECKOMY, TEXHOJIOTHUECKOMY

U aTOMHOMY Han30py

oT«___» 20 r. Ne__

du3nyecKHe OCHOBBI IepeHoca NpUMecH B aTmMochepe

[TepeHoc 3arpssHAOIIKMX CyOCTaHIMH B aTMOocepe OCYIIECTBIAETCA BETPOBBIMH
1I0TOKaMH BO3[IyXa C YY4ETOM HX MenkoMacmTabHeIX durykryaunit. OcpeHEeHHbIH NOTOK
UMEET aIBEKTMBHYIO ¥ KOHBEKTUBHYIO COCTABIAIONIME, @ WX OCPEJHECHHEIC
(GITyKTyallMOHBIE JBIDKEHHS MOXHO MHTEpIpETHpOBaTh Kak aAudody3uio Ha ¢oHe
CBA3aHHOIO C HUM OCHOBHOI'O OCPEIHEHHOIO JBHIKEHUS.

Chopmynupyem 3ajauy MepeHoca adpO3OJBHBIX CyOGcTaHIMA (paRMOaKTHBHOM
1ipumecn) B atmoctepe B 6omnee ob1eM BUe.

[Iycte @(x, y, z, f) — UHTEHCUBHOCTh a3pO30JBbHOM CYOCTaHLMH, MUrpHpYyrOLiei
BMeCTe C TOTOKOM BO3/yXa B atmocdepe, a U = ui +vj+wK - BEKTOp CKOPOCTH YaCTHII
BO3/lyXa KaK yHKIIMA KOOP/IMHAT X, ¥, Z M B)EMEHH 1, TI€ 1, J, K — CAMHHYHEIE BEKTOPHI
B HanpasneHmu ocedt X, Y, Z cooTBercTBeHHO; Toraa mepeHoc CyGCTaHUMA BIOIB

TPACKTOPHM YAaCTUI BO3OYyXa C COXPAaHCHHEM €€ HHTEHCHBHOCTH OIPEACINAETCS
PaBEHCTBOM HYJIIO €€ MoNHOH npousBoaHo# [1].

o¢ Ox oy Oz

—=0 SU =V, —— =W,

ot WHIPH 5 =% T U
8_(p+u % +v 6(p 6(‘0 =0, 1)
ot ox 8y 0z

HO /U1 HI)KHEH 4acTH aTMOC(EPHI JOCTATOYHO XOPOIIO BEHINOIHAETCSA 3aKOH COXpaHEeHHs
Macchl, OnpeaenseMbli ypaBHEHHEM Hepa3phIBHOCTH:

ou ov ow _ 0 4o
. 5+—6 =V div(U )=0, )]
4TO IIPUBOAUT K YPaBHEHHIO:
o
at div(U @) = 0. 3)

YpasHenue (3) MoxHO OOOOIIMTB, €CIM YYECTb, YTO YacTh NPHUMECH MOXKET
BCTYINAaTh B PEAKLIMIO C BHEIIHEH Cpenod WM pacnagaTtbes C IMOCTOSHHON BpEMEHHM T, a
TAaKXKE YYECTh HMCTOYHHMK pacCMaTpHBAacMOH 3arpsA3HAIOIMIEeH MPUMECH, OIMCEIBACMBIi

bynxumeit fx, y, z, £):

o9

5+ V(T 0)+ oo=1, @)
rne o = 1/1.

CMbIC/ BEJMYKMHE G CTAHOBHTCA OYEBMIHEIM, ey B (4) monoxuts £ =0, U =0,
TOIJla PELIeHNE OIpEJENAETCA KaK @ = QoeXp(- of), ecliu Q| = @p, & BEIUYHHA T —
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BpCMsi, 32 KOTOPOE KOHLIEHTpalus NPUMECH YMEHBLIAeTcs B e pa3. YpaBHeHHe (4)
JIO1I0JIHAETCS HAYa/IBHBIM YCIIOBUEM:

Olo = ©)
Y IPAaHUYHBIM YCIOBHEM:

9ls =95, U, <0, (6)
rae S — [0BepXHOCTh, OrpaHuyMBaiowas obnacrs onpexenenus nckomoit ¢yuxumn, U, —
8.0 NpoeKuMs BekTopa U Ha BHEUIHIOK
HOpMaJb K MOBepxHOCTH. YcioBue (6)
3ajJaeT pelleHre Ha TOH 4YacTH, rae
BO3IYIIHEIE Macchl BMECTe C HCCIeny-
eMoif mpuMecslo "BTrekaioT' B o061acTh
onpeJeneHus GyHKIUH,

ToyHoe pemenune 3amaum  (4)
BO3MOXXHO B TOM CJIy4yae, KOTJa H3BECTHBI
3Ha4eHUd QYHKOMH ¥, VvV, W B
NPOCTPAHCTBE M BO BCE MOMEHTEI
BpemeHn. Ecmu xe wuHbopManmu o
KOMITOHEHTaX BEKTOpa CKOpPOCTH
HEJOCTaTOYHO, TO B OTOM  Clly4ae

1enecoobpasHo OJIB30BATECS
II pasIMYHEIMU NPUOIHIKCHUAMM.

1E-3 1E-2 1E-1 1E+0 (E+1 1E+2 1E+8 H3BectHO, yTO atMocdepa sBISETCS
In(f), mmasvac cpenioi Typ6yNeHTHOM, T.. cpeioi, B
KOTOpOii CIIOHTaHHO obpasyroTtcs
Puc. 1. Ciiextp CKOPOCTH BETpa B npuiemHoM cioe armo-  ME/TKOMACIITaGHEIE QIYKTyalun (BUXpH),
cpepl [2). OHH  JIMCCHIIMPYIOTCA M CO3JAloTCA
yCclaoBHs  Iis  HOBEIX  oOpa3oBaHuii.
CrniekTp Takux QIyKTyaumit QOCTaTOYHO NOApoGHO u3ywaics Ban nep XoseHom [2].
Pe3yabTaTel cBOOATCA K crexyromeMy. PIyKTyalllM COCpENOTOYEHE, B OCHOBHOM, B
JBYX YETKO pasfenseMbix obiacTsax: B 00MacTH KpymHOMAcITabHBIX ITyJdbcanui
(cuHonTHyeckas obnacte) ¢ ueHTpoM BOmM3u f; = 0,01 umki/yac u B oGmactu

MEJKOMacIITabHEBIX MyJIbCanuii ¢ HEHTPOM OKOJI0 f7 = 80 mmii/yac.

Huskouacrotnas o6nacTe COOTBETCTBYET M3MEHEHMSM CKODOCTH  BETpA,
BBI3BAHHBIM  TMPOXOXJICHHMEM LHUKJIOHOB M AHTHIMKIOHOB, BBICOKOYACTOTHAas —
paccMaTpHBaeTCA Kak TypOyleHTHEIE MyNbCallUH BETpa, KOTOPHIE MOXXHO CIJIaIUTh MPH
ocpennenun puc.l [2]. B [2] momydeHo, yTo BenmymMHa mepuonga ocpenHeHms 7, mpu
KOTOPOH OCpPEIHEHHBIE BENMYMHE He 3aBHcCAT oT T, cocraBuser =~ 67 muH. Pusnka
GiyKTyalMOHHEIX 30 (EKTOB H3yYeHa K HACTOALIEMY BPEMEHH JOCTATOYHO XOpOMIO, HO
MaTeMaTH4eCKOE ONMCaHWE N0 CHX IOp B OONBIIMHCTBE CiTydaeB OCHOBBIBAacTCA Ha
FIOTy9MIIUPHUYECKAX COOTHOLIEHHAX.

ITycte ¢yHkuua o npeAcTaBneHa B BHOE CYMMBI OCPEOHEHHOTO @ W
(1yKTYaluMOHHOro @' KOMIIOHEHTOB: 0. = 0. + &' H, KpOME Toro,

o’ << . ™

IMonaraem, 4yTo @ OCpeaHAETCS MO AOCTATOYHO GONBIIOMY UHTEpBaNy BpemeHu T:

-
=]

fEg
'llllllllIlIHllLLI_I|IIIIHIJ

o
(—4

e
o

+T
o=— |odt
a T ']'a (**
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1 +T
=’ ’ .
u a'=— [adt=0 (¥*%)
t
Ecin npouecc mnepeHoca IIPUMECH YAOBJIETBOpSET ycmoBuAM (*)=(***), a
KOHIIEHTPAIUs IPUMECH M CKOPOCTh BETPA MPECTABIEHS! B Buae: =9 +¢', U=U+U’,
TO uHrerpupya (4) B npenenax ¢<t<t¢+7 u, ucrmonesys (*)+(***) BmecTo (4),
I10J1y UM

E&_j;?—ﬁ)+dlv(U—)+le(U ')+co=f @)

Ecnn T - uHTepBal BpPEMEHH, Ha KOTOPOM (YHKUMA & (f)H3MEHSeTCS Majio, TO
(@t +7)-9())/T moxno NIPUGTIDKEHHO 3aMEHUTh Ha TIPOM3BOJHYIO 0G/0f 1 TOmy4nTH
B pe3yJibTaTe YpaBHEHHS AN OCPETHEHHOM COCTABIAIOMEH!

%+dlv(v—j+dw(u(p J+oo=1, ®)

KOTOpoe oT/IM4aeTcst oT (4) wieHoM div(U ’cp’), OTBETCTBEHHBIM 3a Pa3sMBIBAHNE INIOTOKa
BO3/IYIIIHBIX MAacc, YBJIEKAIOLIEro YaCTHLE! 3arpA3HAIOMmEN MpUMECH. Y CTaHOBIIEHO, YTO
Juls  arMOocepHBIX  INPOLIECCOB  BO3MOXKHO  CleAylollee  MOTyIMIHPHUECKOE
Npe/ICTABICHHE KOMIIOHEHTOB Bemopa% yepe3 OCpeAHEHHEIE IO CyOCTaHIMIA:
u'g ——ua—(p Vo' = —u@. wo'=- % , )
Ox oy 0z

rae H=20,k20- TrOpH3OHTaNBHBIH M BePTHKANbHBEIA KoddhduimeHTR muddy3un.
YuuteiBag npexctapienne Bektopa U@ (9), BMecTo (8) momyuaem auddysnonHoe
npubirkenne ypaBHEHU paCIpOCTPaHEHNA IPUMECH B arMocdepe:

dp .. _ __
-5([2+d1v(U6)+cr(p:D(p+f, (10)
o( ag) o a5) o aa)
D=2{pL |+ L[ 22| 2|22
rae Ox(uax] By(uay] 62( oz )’ ()

divv)=0. (12)
B suteparype, Hanpumep, B [3] mcrmonb3yercss Gomee mpocToif BHA YpaBHEHMS
TypOynentHoit muddysnu npu U=0. 310 npHOIMKEHHE OCHOBAHO HAa TOM, 4YTO B
[IPUPOJIE XOPOWIO BHITIONHAIOTCS HEPABEHCTBA:
31463
»\"a )

Wl B ( 30
ax| 77 ax " ox 6y

Takum oGpazoM, npu W=0 ypaBHeHue TypOyneHTHOM aubdy3uH NPUHHMAET
OKOHYATEIbHEIA BUA:

H

o 09 09 o9 0,6 Oq
——+u—+v = k—= +
a Mu Ty Vaa et 13
C Ha4YaJbHEIMH YCJIOBUAMH:
q(x,y,z,tLo =0 (14)

! rPaHAYHBIMM YCIIOBUAMH [4]:
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AETRT) IR R ) s

q(x, » z,t}xm =0, q(x, V. z,tx . 0, L , (15)
-0 %l _@p_

g(x, .2, tL_m =0 k = =(p w)q}zzzo J

rac P — CKOpOCTB CYXOro OCaKAEHMs; W — TPAaBUTALIMOHHAA CKOPOCTh NPHUMECH; Zp —
rapamerp LepOoX0BaTOCTH NOACTUNAIOIIEH TOBEPXHOCTH.

(DYHKIMOHANBHEIE 32aBUCHMOCTH BEJIMYUH NPOJONBHON — u(z), monepeqHoi —v(z)
CKOpocTel BeTpa, a Takke koddduuuenra TypOyneHTHO! tnbdy3un — k(z) OT BHICOTHI Z
OT TOACTUIAIONICH IIOBEPXHOCTH HMEIOT Da3IMYHBIA BHA B paMKaX pa3IHYHBIX
METEOPONOrHYECKUX MOoJeNe.

Crnucox uteparyps! K Ipunoxeruo Ne 16

1. Mapuyk I''JI. MaTtemaTHueckoe MOZEIHPOBaHHE B NpobiieMe OKpyxaromel cpeast M.:
Hayxka, 1982, 320 c.

2. Ban gep Xosen (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. Jladixtman JI.JI. ®usuka norpannyHoro cios armocoepst. JI.: F'mapomer. nsap-o, 1970,
340 c.

4. bemosa H.JI, Kporosa M.A., Haram3om I.A. O rpaHHYHOM YCIOBHM B 3ajayax
paccesHHs npuMecH B arMocdepe. MeTteoponorus u ruaponorus, 1980, Ne2, c.14-20.
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[Mpunoxenue Ne 17

k [Tonoxennto

O TIOBBIIEHHH TOYHOCTH IMPOTHOCTHYECKHUX OLECHOK
paJHaNMOHHEIX XapaKTEPHCTHK

PagHoaKTHBHOTO 3arpA3HEHHA OKpYKaloleH Cpebl
M J030BBIX HAarpy30K Ha IEPCOHAJN U HaCEJIEHHE,
YTBepXAeHHOMY npHKasom QenepanbHoi ciry)ObI
TI0 5KOJIOTHYECKOMY, TEXHOJIOTHIECKOMY

H aTOMHOMY Hai30py

OT «___ » 20_r. No_

Anaju3 MaTeMaTH4YeCKUX Mo/eJiel nepeHoca npuMecH
B aTMmocdepe

M3BeCTHO, YTO CTENEHb BIWAHUA PAJHOAaKTHBHBIX NpuMeced mpH BriGpocax ¢ AC
OIIpeNIENIAETCA YPOBHEM HMX NIPU3EMHBIX KOHLIEHTpalui. OueHKa NOoC/IEIHUX MOXET OBITh
HonvieHa B paMKax MoJlelield, padiMyalolMXCs KaK  CIlocoboM  ONMHCaHHA
AMPOY3UOHHBIX NPOLECCOB, TAK W OMMCAHUEM TYPOYJIEHTHOCTH B IOTPAaHMYHOM CJIOE
armMocdepsl. JTH pa3fiu4yus MOTYT HIrpaTh 3HAYMTENBHYIO pOJIb B (POPMHPOBAHUMU
KOHLIEHTPaLMM PaJuoaKTUBHOM NPHMECH KaK Ha Pa3IMYHEIX PACCTOAHUAX OT UCTOUHUKA,
TAK M B Ppa3IMYHbIX METEOPOJIOIMYECKHMX "YCIOBHAX, ONpeAenis, TakuMm oOpasoM,
XapaKTepHyIo 061acTh IPUMEHUMOCTH TOH MM HHOM Mozaenu. Hinke npuBeaem KpaTKyio
XapaKTEPHCTHKY MoZeseH, HCIIONb3yEMBIX B CHCTEME PaMallMOHHOIO MOHMTOPHHTA I
NPOrHOCTHYECKUX OLIEHOK pagMOaKTHBHOIO 3arpA3HEHHS OKpYXKalollel cpexsl B
YCIIOBHSX pafualiMoHHEIX aBapuii Ha OMAD.

B monenn MATAT3 pacrnipeneneHve KOHUEHTpaUHMi 3arpA3HAIOIIMX 4acTHI B
aTMoctepe INpH IOCTOSHHOH CKOPOCTH BETpa ONHCHIBAETCA M3 IPEATIONOXEHHS
JABOMHOrO pacrnpefefieHus B ypasHeHMH [aycca. KoHIleHTpamms npumecH, coriacHo
oTOjt MOJENH, CYLIECTBEHHO 3aBHCHMT OT JABYX NapaMETPOB — TOPH3OHTAIBHOH O, H
BEPTUKAJILHON ©, AUCIEPCHii KOOPAMHAT 4acTHU IpHMecH. IIpM KpaTKOBpeMEHHOM
TOYEYHOM BRIOpOCE KOHLIEHTPALMA IPUMECH ONTHCHIBAETCS BHIPAXKEHUEM:

P, 2 -hny z+h)?
— 2 —% —L;;zi Tefefws (1)

expl ——— |1 exp| +exp
20 ,0.u, Y : :
rae Py — MomHOCTh BEIOpOca, Bx/c; /2 — 3 deKTHBHAA BEICOTa HCTOYHHKA BEIGPOCOB, [M];
4y — CKOPOCTb BETpa Ha BEICOTE BEIGpoca, [M/c]; fz; fr; fw — Ge3pa3mepHsie NONpaBKu Ha
PaZNOaKTHBHBIA pacraj, OCaXIACHAE M BbHIMBIBAHME pPaJAMOAKTHBHON MPHUMECH
coOTBETCTBEHHO. CKOPOCTh BETpa Ha BBICOTE HMCTOYHMKA A IUia oanooGpasHOro

PaBHHHHOI'O pem,eq:a MECTHOCTH ONHCHIBACTCA BEIPAXKCHUCM:

h m
Up = “O[K] ; @

rae ¥, — CKOPOCTh BETpa Ha BEICOTE (iorepa; 4, — BRICOTa Quirorepa; m — napamerp,
3aBUCALIMI OT COCTOAHHA (Kacca) ycTOWYMBOCTH aTMOCheph!. {14 BRIpakeHH# G, U O,
B HacCTOAIEE BpEMsA, MCNONb3yloT ¢opmyant Cmura-Xockepa [1], B coorBeTcTBMM C
KOTOPBIMM 3TH BENHYMHBI IPUHUMAIOT CJICTYIOIIMIA BUA:

cy(x)=c3x/\/l+0,0001x : 3)

qlx,y,2)=
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0. (x)= Flzo, x)2(x), )
ln|:cl x4 (1 + (Cz -x® )71 )] opa zy >01m
F (Zo , x) = . ,
ln|:cl x4 (1 +cy -xdz) ] npa  z, <0lm
b
=Ax
g(x) l+a2 -xbl >

IJIe X — paCCTOSIHUE OT HCTOYHMKA BEIOPOCOB, ), 3, C3, 4, da, by, by, d), d, — apameTphl, 3a-
BUCSIIUE OT KJ1acca ycToiiunBocTn atMocheps! [1, 2].

K oOCHOBHEIM HejocTarkaM I'ayCcCOBEIX MoOJENel MOXKHO OTHeCTH cnabyro
000CHOBaHHOCTH MCTIONB30BaHMA 3aKoHa ["aycca s onyMcanus pacnpelesieHHs NPUMECH
[0 BEPTHKAIHM, a TAaKXKE YCIOBHOCTh THUIHM3aNMU (YCIOBHOE pa3JielieHHE COCTOSHHUS
YCTOMYMBOCTH aTMochepsl Ha LIECTh KJIAacCOB) METEOPOJIOTHYECKHX yCioBuit [3], xoTa
HeNb3s OTPUUATh M ONpeleicHHEE yYAoOCTBAa NpH TakoM moJxoae. PasHooOpasue
l'ayccoBelx Mozenedl B 3HAYMTENLHOM CTENEHM CBA3AaHO C Pa3jMYHBIMH METOAAMH
olleHOK 3THX BenuyuH. Hanbosnee mmpoko Henonb3yeMBIMH METOAAMH ABJISIOTCS: METO
ITacksunna-I'npdopaa, ocHOBaHHBIH Ha HOMOrpaMMmax JJf LIECTH  KIAacCoB
YCTOMYMBOCTH aTMOC(epsl; METOJ, OCHOBAHHEIM Ha y4YyeTe BEPTHKAJILHOIO FpajHcHTa
TEMIIEpaTyphl; METOJ, OCHOBAHHEIN Ha ydere (UIyKTyallMd BETpa; METOJ «pa3JcIeHHOMH
CHUrMBI» ¥ T.A. Mozenp OTIMYaeTcsd 3HAYHTENHHON NPOCTOTON B HCIONB30BAHUH, €€
PEKOMEHAYIOT IPHMEHATE JNIA PacCTOAHMH (B HamlpaBjeHHM BeTpa) He Gonee 10 kM npu
BBICOTE UCTOYHUKOB He Bhite 100 m.

B ocnoBe Jiineposoit u JlarpamxeBoit Momenedl JEXXUT BO3MOXHOCTB MaTeMa-
TUYECKOTO NpPEACTaBIEHUA IBIKEHUA >KUAKOCTH (BO3MYIIHOM cpensl) B MEPEMEHHBIX
Diinepa wnu Jlarpamxka. B mnepBoM ciyyae apryMeHTOM SABJISETCA COBOKYNHOCTB
KOOp/(IHAT TO4EK NPOCTPAHCTBA, @ KOMIIOHEHTh! BEKTOpa CKOPOCTH XUIKOCTH B AaHHOM
TOUYKE NPOCTPAHCTBA ABIAIOTCA (QYHKIMAMHI 3THX KOOpAMHAT W BpeMeHH. Bo Bropoii
paccMaTpHUBalOT HEKOTOPYIO 6ECKOHEYHO MAITyl0 4acTHIY )KMAKOCTH B (MKCHUPOBaHHBIH
MOMEHT BPEMEHHM f) C KOOpAMHATaMM (X, Yo 2,) W, IEpeMelaich Bcjed 3a HEH,
paccMaTpHBalOT €€ KOOPAHHATHI B MOCICAYIOUIHE MOMEHTE! Kak (GYHKIIMH BpeMEHH U ee
HavaJkHBIX KoOpAMHAT. TakuMm oOpa3oM, BO BTOPOM CIIyda€ CKOPOCTH WYacCTHI|
TIPEACTaBNAIOT COO0 NPOM3BOJHEIE OT KOOPIMHAT I10 BpeMeHH. VIcnons3ys KaxIbli U3
NOAXO0J0B B TOH WIKM MHOH Mozeny nosy4aroT Monenu Ditnepa wiu Jlarpan:xka. Moaens
Ditnepa obnanaer paaOM NPEHMYIIECTB IO CPaBHEHHIO C ['ayCCOBEIMM MOJIEIAMH,
IIOCKOJABKY [103BOJIAET YYECTh HECTALMOHApHOCTh MCTOYHUKA BEIGpoca, BIMAHHE
MPOCTPAHCTBEHHEIX M BPEMEHHBIX BapHalMd METEOPOJOrMYECKHX BEJIWYUH Ha
pacnpocTpaHEHHE IPUMECH, KCNONB30BATh IOTYIMIIMPHUYECKHE MOJEIH MPH3IEMHOIO
cnos arMoctheps! mA Gojee PeaCTHYECKOrO OIMCaHMA TYpOYIEeHTHOCTH. DiylepoBsI
MOJEIHN TaKXKE pa3IH4aloTcs MexXy coOof B 3aBUCHMMOCTH OT crnocofa IOony4yeHHs
METEOpOJIOTHYECKUX BEIMYHH — CKOPOCTH BeTpa M K03 ¢HIMEeHTa TypOyneHTHOM
auboysun. K Takoro Tma MoAeNsiM OTHOCHTCS M Moxaens pabotel [4]), B KoTopo#
METEOpOJIOTHYECKHE MapaMeTpHl MOJyJal0T HAa OCHOBE PELUCHMI 3aMKHYTON CHCTEMBI
ypaBHEHMH NOrpaHHYHOro cnos arMochepsl. Ot Moaenu B oriamuue oT I'ayccoBhix
[IOCTATOYHO CJIOXHBI, TPeOyIOT 3HAYMTENHHOro BpeMEeHHM cuera Ha OBM, uto gno
He/IaBHEr0 BPEMEHH CICPKHMBANO MX MpaKTHIecKoe Ucrois3oBaHHe. OIHAKO mMMpoxoe
pacnpocTpaHeHHe NepCOHANbHEIX OBM BLICOKOr0 YpOBHSA IOJIHOCTBIO PEIIMIO 3TH
npo6/IeMBl, YTO M MO3BOJIAET UCMONB30BATh 3TH MOJEIH B PEIKHUME PEATbHOrO BPEMEHH
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(on-line) s MpoBejiEHUS AMArHOCTUYECKMX HPOTHO30B IO 3arpA3HEHHIO BHELIHEH
cpensl npu aBapusx Ha AC.

[Mpu 3apaHHBIX METEOPONOrMYECKUX mapameTpax (NMPOJONBHOM M IONEPEYHOM
CKOpOCTAX Berpa, Kodddunmenre TypOyneHTHOH AHGQY3HM M IIONEPEYHOMH
(OTHOCHTENIEHO HANMpaBNEHUS PACIPOCTPAHEHHS MPHUMECH) NUCIEPCHHU) HE CYLIECTBYET
NPUHLMIAAIBHEIX NPOOJieM pacdeTa KOHLEHTpaluid B mo0oif Todke MPOCTPaHCTBA B
HallpaBlieHMH BBIOpoca HpuMeCH. EclM M BO3HHMKAIOT OnpelesicHHBIC 3aTPYAHCHHS B
OLICHKE KOHIIEHTpalMH B IOJ€ IPOCTPAHCTBCHHO-BPEMEHHBIX H3MEPEHHH CKOPOCTH
BETpa, TO OHH, B IIEPBYIO OdYEpelb, CBA3AHBI C HEKOPPEKTHBIM H3MEPEHHEM 3THX
MmereoBenwyuH. Ilpu CIOXKHOH oporpadMy IMOBEPXHOCTH OOBIYHO WCHONB3YIOT
IIOTIOJIHUTENLHEIE NAaHHEIE [5], a P OlleHKE KOHIEHTpalMy Ha PacCTOAHUAX cBhime 50-
100 xmM Heob6xomMMO  HCHONB30BaThb  JAHHBIE  METCOPOJIOTHYECKOH  CETH
PocxoMrunpomera, HO 3TH IpOGIEME! yXKE HE OTHOCATCSA K KomneTeHrmu AC.

OnpeneneHHoe NPEUMYIIECTBO Nepel DHNIEpPOBEIME UMEIOT MOJEIH, OCHOBaHHEIE
Ha JlarpamkeBoM noxxoge. B 3TMX Mojenax HenpepeiBHas CTpys OOBIYHO
NpPEACTABIAETCA B BHJIE TOCIEIOBAaTENbHOCTH JUCKPETHRIX KIyGoB. s kaxaoro kry6a
pacCYMTHIBAETCH TPAEKTOPHA €ro JBHXEHHA B MEHSMIOIIEMCS BO BPEMEHM H
[IPOCTPAHCTBE NOJIE BETPA U pacCUUTHIBaeTca AMGQY3UOHHEIN EPEHOC B HANPABICHHUAX
NEepNCHIUKYIAPHEIX K TpackTopuH. KoHueHTpammo npumecd B moboii  Touke
[IPOCTPaHCTBA NPEACTABIAIOT KaK CYMMY BKJIQJIOB OT KaXKIOT'O JIATPAHIKEBOTO 3JIEMEHTA.

B JlarpanxeBo-DHnepoBod MolenH IepeHoca M paccesHus npumecu [6] ee
I'OPU30HTAIbHbIA TMEPEHOC ONMCHIBAETCA C MOMOMIBI0 MOHATHA JlarpaH)xeBoH
TPACKTOPHH JBIDKEHNS KIy6a npuMecH, a JUIa onucaHus arMochepHoi audpdysun wryba
B BEPTUKAJLHOM HANpaBlICHUHM Ha KaXKAOM IIare BBIYUCICHHA TOPHU3OHTANLHOM
TPAEKTOPHM PpEIIAIOT IOJYIMIMPHIECKOE OJHOMEPHOE YypaBHEHHE TypOyJIeHTHOH
Unddy3un. B ropu3oHTaAIEHOM HanpaBlIeHUH, NEPNEHAMKYIIPHOM TpacKTopHH KiyGa,
KOHLEHTpals NpuMecH omuceiBaercs ["ayccoBoit dyHKuuei ¢ qucnepcueit, 3asucsimei
OT NPORO/KUTENBHOCTH PaclpoCTpaHeHud KIy6ba u yctofuuBocTH atMochephl. Mojens
JAOCTAaTOYHO CJIOXKHA M NPU €€ HCIOJIE30BAHMH B LIENAX MPOTHOSHPOBAHUS 3arpsi3HEHMs
OKpY>KalolleH cpedbl KpoMe H3MEpEHHI CKOPOCTH BETpa, TEMIIEpaTYphl, HANpaBICHUNA
BETpPa Ha HECKOJBLKMX YPOBHSAX B MPHU3EMHOM cjioe aTMochepbl, HEOOXOAMMEIX UIs
pacuera TakuxX IapamMeTpoB Kak Macwrta® MonuHa-O6yxoBa L W auHaMuueckoi
cKopocTH Vs, TpeGyIOTCA H3MEPEHHS BEKTOpa CKOPOCTH BETpa Ha 3((}eKTHUBHOM BHICOTE
M BEMWYHMHE] T€OCTPO(PUYECKOTO BETPa Ha BEICOTE NMOTPaHUYHOrO Cloa atMocdepsl, YTo,
B CBOI OYEpEnb, TpeOyeT IApONMIOTHOrO 30HIMpOBaHMA aTtMocdepsl. JlarpanxeBo-
OftnepoBy Moaens Haubosee nenecoobpasHO HCHOMB3OBATH I OLCHKH 3arpA3HCHHS
BO3QyIIHOro OacceifHa @pPH TPaHCTPAaHMYHOM MEPEHOCE PAAMOAKTHBHON IpHMECH
(cebime 1000 xM u Gonee).

Taxkum oOpa3oMm, M3 KpaTKOro aHamm3a MoOAeNneii ciemyer, 4YTO Kaxias Wu3
PacCMOTPEHHBIX HMMEET KaK NPEUMYIIECTBA, TaK U HEJOCTATKH, [OITOMY Pe3yJIbTaThI
CPaBHEHMA PaCYETHBIX M OKCIIEDHMEHTAIBHBIX JAHHEIX JOJDKHBI  [I0KAa3aTh
HPEUMYIIIECTBO TOM MM MHON MOJEIH, HCTIONE3yeMOM U OIIEHKH M NPOrHO3HPOBaHMA
PafMOaKTUBHOIO 3arps3HEHHs OKpyXalomei cpeasl npu BeiGpocax AC B peruose,
OIpEJeNAEMOM pa3MepaMu 30HH Habmonenus (R ~ 30 +40 xm).

YuuTEIBas Takue 0COOEHHOCTH MOJENe, eCTECTBEHHO, YTO BHIGOP (B 3aBHCHMOCTH
OT poja 3ajay, Juii KOTOPLIX MOJENb HCIONB3YETCs) CIeQyeT OCTAHOBHUTH HA TeX,
NPMMEHEHHUE KOTOPEIX Hapsdy C HEOOXOAMMBEIMA METEOPONOTHYECKMMH MpHOOpaMu
obxonutcs newesie.
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[Tpunoxxenne Ne 18

k ITonoxenuro

0 MOBHIIEHHH TOYHOCTH IPOTHOCTHYECKHX OLIEHOK
panuanHOHHBIX XapaKTEPHCTHK

PaaMO0aKTHBHOTO 3arps3HEHUs OKPYXKaIOIeH cpeabl
M Z030BBLIX HAIPY30K Ha IEPCOHAN B HAaceJIeHHE,
yTBEPXKIECHHOMY NprKaszoM DenepanbHOi Ci1yKObI
I10 9KOJIOrHYECKOMY, TEXHOJNIOTHYECKOMY

¥ aTOMHOMY Han3opy

OT«___» 20 r.Ne_

JAuddepeHunanbHas Moaeab pacipocTpaHeHHs PaIHOHYKJIHAOB
B aTMoctepe

IIpencrapnseMas MoJeNIb OMUCHIBAET PAaCNpOCTpaHEHME IpUMeEced B aTMocdepe.
IIpennonaraercs, 4TO MPUMECH MOTYT ORITH B ra3oBoi u/wiy aspo3onbHoit dopme. Ilpu
9TOM ra3oBbl¢é KOMIOHEHTHI (€CIH OHH €CTh) MOTYT MUMETh IUIOTHOCTD, MPUGIN3UTENBHO
paBHYIO INIOTHOCTH BO3AyXa, ¥ 9P EKTH IaBy4eCTH He YYUTEHIBAIOTCA.,
Moznens OCHOBaHa Ha TOM, YTO pacnpoCTpaHEHHE IpuMecH B aTMoctepe
OTUCLIBAETCS TOJYIMIIMPUYECKUM YPaBHEHHEM aIBeKUUH-Iuddy3un. DTO ypaBHEHHE
ricpeHoca u [uddy3un UMeeT BUI:
EwLQQC-Jwa—V£+aI/VC=—a—[1(,‘@)+—a—[K @)+3[KZE]+Q+S ¢))
o o oy oz oOx ox) y\ Toy) oz oz ’

rie ¢ — o6beMHasd KOHHEHTPALUA paJlOaKTHBHOM IPUMECH B BO3JYXE;

U=U(x,y.zt); V=V(x,y,2z,t)— rOPH3OHTAILHLEIC KOMIIOHEHTHI CKOPOCTH BETPA;

W=W(x,y,z2t)-Wg; W(x,y,z,t) — BepTHKaIbHAsA KOMIIOHEHTA CKOPOCTH BETpa;
W, —~ cKOpOCTb rpaBHTaLMOHHOTO Ocefatus (oTryna ot O (W, > 0) nna asposonbHOH
COCTaBJIAIONICH);
K (x,y,z,t), K (x,y,2,t) — K03)PHUHEHTE FOPH3OHTAIBHOH ANDdy3HM;
K _(x,y,z,t) — koabduueHT BepTHKAIbHOM muddy3nu;
Q(x,y,z,t) — MOLIHOCTh UCTOYHHKa BEIOpOCa;
S — wieH, yYUTHIBaOLMI BEIMBIBAHHE OCAJIKaMM, PAJIMOAKTHBHEIN pacna/ U NosBICHAE
palUMOHYKIMIAa B  pe3yabTale peajM3allid I[EemoYeK MpeBpameHuift  Jpyrux
pPalHOHYKIHJIOB, COAEPIKALIMXCA B HCTOYHHKE BEIOGpOCa.

I'pannunrle ycnoBus ms (1) cnenyromue.

IIpu z = 0 3aaaercs NOTOK MPHMECH Ha NOACTHIAIOIIYIO MOBEPXHOCTD 33 CYET
CYXOro OCa)KACHHUS:

(k, acoz—we)l,o=cly, +w,),

rae V,— ckopocTk CyXOro OCaxKIaCHHS.

Ha BepxHeii rpaHuIe pacueTHOH 0061acTH z = Z, ipeanonaraerca OTCYTCTBHE
HOTOKa

(K. ac/0z - We)|._, =0.

Ha GoxoBBEIX (BEpPTHKaJIBHBIX) IPaHMLAX pacyeTHOH o6JacTH npeanonaraeTcs

Zm
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ycnosue: Oc¢/dn, rone A - HanmpaBlieHWe HOpMaiM K OokoBoii rpanuue). Cnemyer
OTMCTUTB, YTO OOKOBbIE MPaHMLIBI PacHoONararTCs JAJIEKO OT LUEHTPA CTPYH Y XapaxTep
I'PAlIMYHBIX YCIIOBMH HE BJIMAET Ha PELLCHHE.

Bennuuna Z, BeiGupaerca Takum o0pa3oM, YTOGEI OHa GblIa HECKONEKO Gosibine

BBICOTHI norpaHu4Horo cios arMocdeps! (IICA): Z,= 1,2-1,5 H,, (onpeaeneHue BEICOTEI
IICA ofbcyxnaercs nuxe). Ecniu Beicota IICA MeHserca co BpeMeHEM B TEYEHHE
pacuera, To Z,, JOJDKHO OBITH Gonble MAaKCHMAaNBLHOTO 3HaYECHUA H,,.

Ckopocts BeTpa M Koddpouuuentst audpdysun B ypaBHeHmn (1) cuuraroTcs
3aJlaHHBIMU QYHKUMAMHI KOOPAUHAT H BpEMEHHU.

MeToa penieHns YpaBHEHHSA NepeHoca

VYpaBHenue (1) ¢ HEONHOPOOHBIM TMOJNEM CKOPOCTH BETpa NPH HEU3OTPOITHOM
Typ6ynenTHOoCcTH (6€3 yueTa BHIMBIBAaHUA M LIENOYEK NPEBPALCHMI) PEMAETCS METOAOM
CTaTUCTHYECKHUX HCIbITaHuit (Metod MonTe-Kapno). DtoT MeTon MOXHO HarisjHo
MHTEPIIPETUPOBATh CleAyomWM obpasom. O6nako NpUMeECH MPEACTaBIAECTICA B BHAC
6OJIBIIOro KOJIMYECTBA NPOOHBIX YacTHIl (TOYEK), KaXJas HMX KOTOPHIX IBHIKETCH B
COOTBETCTBMU CO CKOPOCTBIO Be€Tpa M, KpOME TOrO, IOJBEPraerca Cily4alHBIM
CMCLUEHMAM, MOAENUPYIOUMM TypOyneHTHoe pacceuBaHHe. OObEMHas KOHIEHTpaLUA
TOYEK aCCOLMMPYETCS C KOHIEHTpauueidl npuMecH. PacCMOTpHM CHavalma pemeHue
ypaBHEHUs BIaJIM OT UCTOYHNKA K 6e3 yyeTa pacnaja H BEIMBIBAHUA.

KoopanHaThl TOUEK YAOBIETBOPSIOT CHCTEME CTOXaCTHYECKHX ypaBHenudi [1,2]:

dZ
X _yu v X _y v, — =W, +W', )
dt dt dt
ruc
U, =U(x,y,z,t), V. =V(x,y,zt), (2a)

w, =W+W" :W(x,y,z,t)—Wg +W'.

IlepBele yneHBl B NpaBbIX YaCTAX NOCHEAHHUX TPEX COOTHOLUEHHH — KOMITOHEHTHI
yCpeIHEHHOH CKOpocTH BeTpa. BeprukanbeHas CKOPOCTh YaCTHLBI OTJIMYHA OT CKOPOCTH
BeTpa, [axe ec/M rpaBHTAalMOHHas CKOPOCTh paBHa Hymo. Jlo6aeka W HeoGXommma,
kak OyaeT BHOHO Janbllle, /U COINIACOBAHMA pCIUEHHA NPH HEOJHOPOJHOM
ko3 duuuente BeprukanbHol uddy3un. Ee Benununna 6yner HalineHa nosaxee.
U'.V'.W' - kOMNOHeHTH IylbCAaM¥ CKOPOCTH BETPa BAONbL TPACKTOPHH YACTHII,
cnyyaiinele ¢yHkuuu. Ilpeanonaraercs, 4ro 3HaYeHWs IMyJIBCAIMOHHOW CKOPOCTH B
pasiiele MOMEHTH BPEMEHH Ha TPAC€KTOPUH YacTHIEI HE CKOPPEIMPOBaHEl MeXOY co00i#
(xapakTepHOe  BpeMs  3aTyXaHHMA  Koppedsiuil  MeHbIIE  BPEMEHHOr0  Lara
MHTErprpoBaHus). OTMETHM, YTO JBMXKEHHE NPOGHBIX TOUEK HE MOJIENHUPYET peaNbHBIX
‘TPAEKTOPUH YacTH rpuMecH. OnMceIBacMas npoueypa MpeACcTaBlIseT CNocol peleHus
T0JIySMIIMPUYECKOT0 ypaBHEHHA (1).

[TporHTETpHpyEM CHCTEMY CTOXACTHYECKUX ypaBHEHH (2) Ha UHTepBane df ¢
Y4ETOM YKa3aHHBIX [IPEATIONOKEHNH O KOPPEIALUOHHOA PyHKIMHU CKOpocTeii:

dX =U dt + &, day ="V dt+dy, dZ =W, dt + 8z,
roe Ox, Oy, &z —  ciaydaiiHble cMemeHus. OHH  YIOBIECTBODPAIOT CJEHYIOIIAM
COOTHOIICHUAM:
<&’ >=w dt, <H>=0jd, <& >=o0ld

2 2 2 a2
uecr @, ®,",®, - KO3QQHUUVEHTE], 3aBUCAIIME OT KOPPEIANMOHHBIX YHKLHH
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CKOpOCTeH. 3Ha4Y0K <.> 03HAYAET YCPEAHEHHs MO CTATHCTHYECKOMY aHcambimo. Teneps
M3MEHEHHMA KOOpAMHAT TOYEK B KOHKPETHOHW peanM3allid Ipomecca 3a Iiar
HMHTETPHUPOBAHMS MOXET OBITh 3aIICAHO B BUJE:
dX =U,dt+w.a,, d¥=Vdt+w,a, dZ=Wdt+aw.a,, 3)
rie a,, a,, d. - CIy4aHHEIE BEIMIUHE C ['ayCCOBEIM pacnpeneneHHEM BEPOATHOCTH, C
o 2 2 2
HYJIEBBIM MaTEMAaTHYECKHM OXHIAHUEM H JUCHEPCHEN (ax > =dt, <ay > =dt, <a: > =dI.

HauwaneHele ycnoBus ans cucreMsl (2) cnenyroumue. Tpaekropust Kaxkaoi TOUKH
HaYMHaeTcs B 06beMe HCTOUHHKA NIPUMECH:

Xl|o=Xy; Yo=Y Zlo=2s,
rae X,,Y;,Z,— KoopAUHATE HCTOYHHKA.

CKOpOCTB POKAEHHS TOYEK B MCTOUHHKE NPONOPIMOHANIEHA HHTEHCHBHOCTH
HCTOYHHKA.

YpasHeHne (1) onuChIBaeT H3IMEHEHHA TpaeKTOpHH JlarpaHXeBBIX YacTHL.
Tpaexkropua moboii JlarpanxeBoit JacTHIIBEI €cTh ciaydaiiHblii MapKoBckuit npouecc ¢
HC3aBHCHMBIMH IIPHUPAILEHUSIMH.

OTOT mpolecc MOXHO CBA3aTh C KOHLUeHTpanue#di npumecn. OObeMHEIE
KOHLIEHTPAllMM TIPYMMECH MOryT OBITh MOXYYeHHl NPH TMOMOILM (GYHKIMM IUIOTHOCTH
BEPOSTHOCTH W(X,¥,2,1,Xq,Yy,20,fp) - TOro, YTO YaCTHIA, MOABUBIIAACA B TOYKE C
KOOPJAMHATAMH X,,V,,Z, B MOMEHT BPEMEHH [,, OKa)XETCA B MOMEHT BPEMEHHU ! B TOYKE
C KOOpIMHATAMH X, ), 2.

O6bemHas KOHLEHTpalMsA CIEAyIomMM 00pa3soM BuIpakaeTcs 4depe3 (QyHKIMIO
LUIOTHOCTH BEPOATHOCTH

t
e(x,y,2,0) = [dtq [[fu(x, v,2,8, %0, 952010 )S (X0 Y0, Zgs g, DX gdvydzg 4
0 14

rac V - obbeM B atMocepe, KOTOPBIH 3aHUMAaeT UCTOYHUK.
MO>KHO 0Ka3aTh, YTO €CIIU B (3) IPUHATS:

2 - 2 — . 2 —
a)x :2Kx’ a)y _2Ky’ wz —ZKZ,
TO 00BeMHas KOHLEHTpAlMs, COOTBETCTBYIOWAA (4), YHOBJIETBOPAET CJICAYIOLIEMY
YPaBHEHHIO:

2
de U, Ve oWe 8% (K c) . 3*(K,c) A ¥ (K.c)

E‘L ox dy 3z o2 ayz Py ()
HJIH
oK oK / oK
qU-"x ov-""245) W, -z
o, ( Ax)c+ By . (W, /6z)c=
ot ox oy Oz
(6)
-2, )2k, 2)12(x, 2)
ox ox) Oy oy) oz Oz

B atom ypasnenun U,,V, n W,— KOMIIOHEHTH PEryIspHON CKOPOCTH ABHMKEHMS
YacTM, Kak (YHKUMH KOOpAMHAT, onpeaensempie (2a). B (6) yureHo, u9ro
FOPH3OHTANBHEIE KOMIIOHEHTH], COrnacHO (2a), paBHEI KOMIIOHEHTaM YCpeIHEHHOMH
cxkopocruBerpa U, =U, V, =V.

Kak mpaBmmo, npoM3BOOHEIMH OT  KO3GQHIMEHTOB  TOPH3OHTAILHOIO
TypOy/eHTHOro o6MeHa IO CPaBHEHHIO C FOPH3OHTAJIBEHOM CKOPOCTBIO BETPAa MOXHO
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npenebpeus U nonoxute 0K, /0x=0K , /3y = 0. [Ins BEPTUKATLHON KOMIIOHEHTHI 3TO HE
rak. CornacHo (2a):
W, =W+Ww"
Ecnn Beibpate W' =0K ,/0z n noacrasurk B (6), TO NOC/IEAHEE yPABHEHHE IPUMET
clenyromui BUA:

dc  dUc Ve OWe _ a(K ac)+a[K ac] a[KZ@),

o ox oy oz ox\ *ox) oyl Yoy s
MOJIHOCTEIO MIeHTHYHO (1) (6e3 yuyeta OOBEMHBIX HCTOYHMKOB M CTOKOB). YueT
06LCMHBIX CTOKOB ¥ MPAHHYHEIX YCIOBHI DY pean3aluy CIy4alfHOro ABMXKEHHUSA TOYEK
OITMCLIBAETCS HIKE.

Takum oOpasoM, mis TOro, 9roOH KOHUEHTpalys UNpHUMECH, BEIpaXkaeMmas
BbIpaxeHUeM (4), yIOBIETBOpAla HCXOAHOMY ypaBHeHHIo (1), Heo6xomumo, 4TOOEI
BEPTUKABHAA CKOPOCTE JBIXEHUS YACTHL, OTIHYANACE OT CKOPOCTH W HA BENUYUHY
oK _/oz

W, =W(x,y,z,t)+6Kz/az——Wg.

B HEKOTOpEIX Mozensax noaoGHoro Tvma 4iIeH 0_;{;_ B MOC/IEAHEM YPaBHEHUH
cucteMsl (3) He yuuTeIBaNICA [3]. DTO MPUBOAUT K HEPEAIMCTUYHOMY paclpeAeaeHUIO
NPYMECH IO BBICOTE, CKOIUICHHIO IIPMMECH Y MOBEPXHOCTH, 3aBBIICHHBIM 3HAYCHUAM
BeinageHus. Tak Kak B HIDKHMX CJIOSX aTMocdepbl Ko3bQUUMEHT BepTHKAIBHOMN
I dy3un OBICTPO pacTeT C BBICOTOH, TO 3a CYET 3TOro mnosBasercs d¢¢eKkTHBHasA
CpelIHAA BepTHKaIbHasA CKOPOCTb (Ha (GOHE TypOyICHTHEIX Iy IbCaLuit).

I'paHnYHbIE yCJIOBHA

Jns ydyera rpaHHYHOrO YCJIOBHS, CBA3aHHOTO C MOTOKOM HAa IIOJCTHJIAIOINYIO
NOBEPXHOCTh,  IpPHMEHAETCS  CHeNyroUMH  anroput™m. PaccmoTpum  yacTuusl,
Haxojgdmuecs B obveMe dx dy dz BOkpyr TodkH x, y. Ilo onpeaeneHuio CKopocTb
OCaXJ€HHA Ha NOBEPXHOCTL paBHa c(V, +W,), rae ¢ - KOHIEHTpanus B JAHHOM TOUKE,
paccudTaHHas YKasaHHbIM BblLE CriocoGoM. 3a OJMH BpPEMEHHOH IIar M3 JaHHOTO
0o6heMa BRITIAJET aKTHBHOCTE dA, paBHas

dA=c(V, +W,)dxdydzdt . @)

BeinaBuiass aKTUBHOCTR DPAaclpeleNieTcy pPaBHOMEPHO MO Iuiomanu dxdy .
OHOBPEMEHHO MOJHAsA aKTUBHOCTH BCEX TOUEK B 00bheMe dxdydz ymenbiiaeTcs HadA,
a aKTMBHOCTb KaXIOH 4acTMUs B 3ToM oObeMe — Ha dA/N (N — uucno yacTui B
o6neme). [1pu 3TOM IOTHOE KOJIHYECTBO YACTHIL B PACHETE HE MEHSETCA.

CKOpOCTI: CYXOro oCaXXJIeHHsA MOXXCT UMETE pa3HbIC 3HAUCHUA JJIA Pa3HBIX THIIOB
asposzonedt. J[mAg MENKMX adpo30NBHBIX 4YacTHll, KOrJa MOXHO mpeHeOpeYb
rpaBUTALIMOHHEIM OCAXKIECHUEM, HaJIM4Ke B BEIOpOCE a3po3oiieii ¢ pasHEIMU CKOPOCTAMH
CYXOro OCaKICHUS YYUTHIBAaeTCA clemyromum obpasoM. [[uamasoH cKopocTeil cyxoro

OCa)kKJIGHMs OENUTCAd HAa PAX TIpynm, W BEIpakeHHe (7) U1 BENWYMHBl BBIIABLICH
aKTUBHOCTH 3aMEHACTCH HA!

dA =cY a,Vydxdydzdt, (7a)
rjge o, — [0js adpo3oled Co CKOPOCThIO CYXOro ocaxjeHus V, (i — HOMep IpymmsI).
JIBvokeHHe NpOGHBIXK YaCTHI [IPH 3TOM He MEHAETCS.
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Ecim B BeIGpOCE OPHMCYTCTBYIOT —a’po30iMM € pasHBIMH  CKOPOCTAMH
I'PaBUTALIMIOHHOrO OCEJAHUA, TO NPOOHBIE YacTHIBI AEIATCA HA TPYINBl, Kaxjas u3
KOTOPBHIX MMEET CBOIO IPaBUTALIMOHHYIO CKOPOCTE OCENaHU.

Pa30buenne Ha TIpPyIIE! [0 TIPaBUTALIOHHOMY OCAXICGHHIO TpeGyeT 3HaHHMA
pacripeneneHds aspo30JbHBIX 4YacTull B BeIOpoce mo pasMepaM. Croco6 ycpeaHeHus
pasMepoB B KaxAOH rpynne (ecnu rpynmna MMeeT AOCTaTOYHO IUMPOKHH pa3bpoc
pasMepoB) 3aBUCHT OT IIOCTABJICHHOHW 3agayd (OH MOXKET COXPaHATh IONHYIO Maccy
4aCTULL B IPYIINE WX [TOJIHYIO IOBEPXHOCTD).

Jna kpynHeix vactuy (d > 50 MKM) ocaxJIEHHE Ha MTOBEPXHOCTH OMpE/E/IeTC B
OCHOBHOM rpaButanueii. s Gojnee METKUX YacCTHII CyXO€ OCaXIEHHE ONpelenseTcs
TypOyJCHTHBIM IU(QQY3NOHHEIM IIOTOKOM Ha IIOBEPXHOCTh, M CKOPOCTH CYXOro
OCaXXAEHNS 3aBUCHT OT METEOPOJOTMYECKHX YCIOBHH, OT XapakTepa NOBEPXHOCTH,
XMMHYECKHUX CBOMCTB a3p030JIBHEIX YaCTHI| ¥ TOBEPXHOCTH.

B orcyrcTBHe uHdopManuu 0 pachpele/CHUH pa3MEpOB NapaMeTpHl IPynm Io
I'PaBUTALMOHHOMY OCENAHMIO U CYyXOMY OCaM/CHHMIO 3aJal0TCA rojb3oBareneM. Tak, B
COOTBETCTBHM C JOKYMEHTOM [4] mpMHHMMaercs, 4YTO a3pO30JbHEIE YaCTHLBI,
BO3HUKAIOIINE NIPY pa3pyIIeHUH aKTHBHON 30HBI PEaKTOpa NpH TSKENION aBapuu, 6yayT
MMETb pa3Mepbl MUKPOHHOIO JWana3oHa. ['paBUTaLMOHHBIM OCEJaHHEM TaKMX 4acTHI]
MOXXHO IpeHeGpeyb, CKOPOCTh CyXoro ocaxacHus Gepercs nopsaaxa 0,8 cm/cex mns Bcex
HyKJIMIOB, KPOME€ H30TONOB #o0Ja, M1 KOTOpBIX OHa NpuHHMMaercs 2 cm/cex u 0,01
cM/CeK Ing MOJIEKYJIApHOH U OPraHU4YeCKoi (opM COOTBETCTBEHHO. 3HAYEHUA CKOPOCTH
CYXOFO OCa&XJEHHA [UIA Pa3lIMYHBIX HYKIHAOB M THUIOB ITOACTHJIAIOUIEH MOBEPXHOCTH
npuBezeHs! B [Ipunoxenun Ne 6 k Hacrosemy [TonoxeHuro.
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TMpunoxenne Ne 19

k [TonoxeHHIo

0 MOBBIIIIEHNH TOYHOCTH IIPOTHOCTUYECKHUX OLIEHOK
palMalMOHHBIX XapaKTEPHCTHK

PaIOaKTHBHOTO 3arpsa3sHEHHA OKpyxKaromei cpepi
1 JO30BBIX Harpy30K Ha IEPCOHANl U HaceJeHHE,
yTBEpXICHHOMY IipHKa3zoM PenepanbHoii Ciry0bl
IO 9KOJIOTHYECKOMY, TEXHOIOTHYECKOMY

M aTOMHOMY Han30py

oT«__» 20 1. Ne_

HeTpaunuuormble METOoAbl OUCHKH PAAHOAKTHBHOIO 3arpsi3HeHNs
OKpYyzKalomen cpeabt

TpaguuvoHHble  METOIBI  MPOTHO3MPOBAaHUSA  PAaTHOAKTHBHOIO  3arpA3HEHHs
okpyxaomei cpegsl Tuna ACKPO onpaBasiBaroT cebs IPH HaIMYUN (DHKCHPOBAHHBIX
MCTOYHHKOB paJMalMOHHOH omacHocTH. Onmako aBapun Ha PI'YII HIIO «MAAK»
(1957 r) m B Tomcke (1993 r.) ybexnmaior B Heo6XOZUMOCTH pa3paboTku
JUCTAHUMOHHEIX (OECKOHTAaKTHBIX [JIA 4ENOBEKa) CPEACTB OLIEHKH 3arpsa3sHEHHs
OKpyXKaronmieil cpennl. B KayecTBe TAKMX CPEACTB MOTYT CIY)XHTh NEPEHOCHBIE H
CTallMOHapHbIE PAJXONOKAIIMOHHEIE CTaHIMH [1], My paguoynpasisemMble GECIIMIOTHBIE
JIO3UMeTpUYeCKne KOMIUIeKCH  [2-4].  TlpeuMymiecTBO TakMX CHCTeM  Iiepel
TPaJMIIMOHHBIMA OYEBHUIHKI — 3TO OECKOHTAKTHOCTh 4e€NIOBEKa C paalOaKTHBHBIM
3arPA3HEHNEM OKPYXKAlomiei Ccpemsl, BBRICOKas MOOWIBHOCTh 00OpyNOBaHHA, TIOX
MOCIeOHUM IIOHMMAaeTcs BO3MOXHOCTH YCTaHOBKH TaKHX CpPEACTB Ha OOBIYHOM,
CIICIMAIN3UPOBAHHOM aBTOTPAHCIIOPTE M Pa3IMYHEIX aBHACPE/ICTBAX.

Wpnes ucrions3oBaHHs METOIOB PaJM030HANPOBaHU aTMOocheph! Ui o6HapyKeHHUs
B HeW HMOHM3ALMOHHBIX 00pa3oRaHMii TEXHOTNEHHOro npoucxoxzaeHus [1] ocHoBana Ha
0COOEHHOCTAX PacnpOCTPaHEHUA NMEKTPOMATHHTHEIX BOJIH B IUIa3Me, KOTOPHIE XOPOILO
M3YYEHBl NpH PacIpoCTpaHEHHMH HMX B HMOHocdepe. Bompocy e pacmpocTpaHeHus
3JIEKTPOMAarHUTHEIX BOJH B IUTa3Me, BO3HHKAIOMEH B MOrpaHMIHOM clloe aTMocdeps! B
pC3yJibTaTe MPOMBIIUICHHOM [JEATEILHOCTH PpsAfa NpeAunpusTuii, He YAEIAIOCH
JOCTaTOYHOrO BHHUMAHHUA B CHIy TOrO, YTO MCTOYHMKHM IUIA3MBl MMEIOT TEXHOTCHHOE
npoucxoxaeHue. CyTh NpPUMEHEHMA METOAa pPaXHO30HAMpOBaHWs obyacteil ¢
VICTOYHMKAMKM  paJUOaKTUBHEIX BHIOPOCOB M  3arpA3HEHHOM  paJHOaKTHBHBEIMHU
a’po3oNIAMM  [IOACTWIAIONIEH IOBEPXHOCTH COCTOMT B OIEHKe Ko3dduimeHTa
OTpaXXEeHH, IPEACTABIAIONIEro coO0M OTHOLICHUE KBAJpaTOB aMIUTUTY]l OTPaXXEHHOH M
najaroel pagHoBOJIH OT MOHM3ALMOHHEIX 00pa3oBaHUH (ITa3MOHIOB), BOSHHKAIOLIMX
B armocdepe IpM HOHM3AIMK BO3MYINHON CPEIBl HOHH3MPYIOUIMM K3TYYE€HHEM
PaJvOHYKIMAOB, PACIPOCTPAHAIOMIMXCS B aTMochepe B pe3ysibTare pagHallHOHHBIX
aBapuit. Ilo 3HaueHHIO 9TOro KO3pdUUMEHTAa OTpaXEHHs U psja HU3MEPAEMBIX
METEOpOJIOrHYecKiX (OTHOCUTENLHON BIAXKHOCTH BO3IyXa, TEMIEPATYPhl OKPYXKArOoMmIEeH
Cpenbl, JaBlEHMS, BEPTHKATHHOH COCTABIIAIOMEH CKOPOCTH BO3AYINHOrO IIOTOKA) M
pajiMalOHHEIX (CEKTPaNbHEIM COCTaB (HOTOHHOrO H3JIy4YCHHWs) MApaMeTpPOB MOXHO
CYZUTh O BennduHe Pg 06bEMHOTO HCTOYHMKA, €CITH PaJHO30HIUPOBAHHUIO [T0ABEPracTcs
MCTOYHUK DPaJHOAKTUBHEIX BHIOPOCOB, MM O BEIHWYHHE IUIOTHOCTH IIOBEPXHOCTHOTO
3arpA3HEHN ¢, €CITU 30HAUPYETCS NOACTIIANOMAs NoBepXHOCTE[S5-7]. B obmeM cnyyae
3aBHCHUMOCTh KO3Gb@UIHUEHTa OTPaXCHHUA OT Pp 06BHEMHOro HMCTOYHHMKA BRIGPOCOB C
YHETOM TEMIIEPaTyPHO-BIAXHOCTHOTO PEKMMA MOrPAHUYHOrO CJIOs aTMOChEphl UMeeT
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crenenHoll xapakrtep: R ~ (Pg)®, rme 0,25 < A < 0,5; R — K03 OHIMEHT OTpakeHHs.
AmHajorpusas 3aBUCUMOCTh MMEET MECTO M OTHOCHTEIBHO IUIOTHOCTH ITOBEPXHOCTHOIO
3arpA3HEHUA go.

Wpes uCHONB30BaHUS PaMOyNpaBlIsieMoro OGECIHMIOTHOTO JO3HMETPUYECKOrO
KoMmmiexca [2-4] He HOBa, MOCKONBKY aHAJIOTHYHA M3BECTHOMY METONY aBHUAIHOHHOM
pasBejIKH, KOTOPBIA MIMPOKO MCHIONB30BaJICA I 0OHAapy:KEHHA 3alexell ypaHOBHIX Py.I.
[loBusHa Merola COCTOMT B TOM, YTO MJs oOnpeleieHus oOBEMHOH aKTMBHOCTH
ra3oa’pos3osibHOM PajAHOaKTHBHON IpUMECH, paclpocTpaHslomeiica B aTmocdepe B
pe3ynbTare paiualOHHON aBapHH, UCIONE3YETCS HE ACNUPALMOHHEIA METOJ, LIHPOKO
UpPUMEHSNEMBI  JUI8  3TMX IHeleidl, a COBOKYNHOCTb CIIEKTPOMETPHYECKOTO U
JO3MMETpUIECKOro 0o6GOopyIOBaHMA, INO3BOJIAIOINAA NPOBOAMTE H3MEPEHHME B PEXHMME
peanbHOro BpeMeHH. IlocienHee Xaér BO3MOXHOCTh IPOBOIHUTH M3MEPEHUS OOBEMHOMN
aKTMBHOCTH HENOCPEACTBEHHO B oOjaKe razoa’po30/IbHOM paguoOaKTHBHOH IPHUMECH,
pacipocTpaHstomeiics B armochepe B pe3ylbTaTe paJMalMOHHON aBapuW, dTO
o0ecIeynBaeT ONepaTMBHOCTE NONyYeHH! HHGOPMALUK NP Pa3sBUTHH aBapuH, a TAKKe
[O3BOJIET [POU3BOAUTH MPOTHOCTHYECKHE OLEHKH PAJUOAKTHBHOIO 3arps3HEHMS
OKpy’Xaroueif cpeas! U ero nocneacTsui. Kpome toro, 6ecimiIoTHeIR 103UMETpHYECKU
KOMILIEKC C YCIEXOM MOXET OBITh HCIOJB30BAH [UIN HE3aBUCUMOH IPOBEPKU
5 PEKTUBHOCTH CYIIECTBYIOMHUX CHCTEM DPagMALMOHHOIO MOHHTOPHMHTA YKa3aHHBIX
00beKTOB, I paauaioHHoro MonHutopuHra OMAD mnpum wux mratHod pabore,
paJNaliOHHOIO MOHHTOPDHMHIA  aKBAaTOPUH, HCIONB3YEMBIX i cbpoca, ¢ HEIBIO
M3Y4EHHS BONPOCOB MUTPAlVM PaJHOHYK/IMIOB, PACIPOCTPaHAIONMXCA B BOJHOMH cpene,
M pajMalMOHHOTO MOHHTOPHMHIa 30H (TNOACTMialomell IOBEPXHOCTH), paHee
FIO/IBEP’KEHHbIX PAAHOAKTHBHOMY 3aIPI3HEHHIO.
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[Tpunoxenne Ne 20

k ITonoxenuro

0 HOBBILIEHNH TOYHOCTH ITPOTHOCTHYECKUX OLIEHOK
pagualMOHHBIX XapaKTEPHUCTHK

PaIMOaKTHBHOIO 3arpA3HCHHUS OKpYXKaroueH cpeab
H JIO30BBIX HArpy30K Ha IIEPCOHAJ H HaceJeCHHUe,
yTBEpXKAEHHOMY npukasoM PenepanbHOH CityxObl
10 9KOJIOTHYECKOMY, TEXHOIOrHYECKOMY

M aTOMHOMY HaJ30py

OT «__» 20 r. Ne_

MeToa onpeaeienus He0OX0AUMOro H JOCTATOYHOT0 KOJIHYECTBA
aaTunkoB ACKPOQ, pazmemaembix Ha npomiiomaake 1 8 C33 OUAD

K pasmemeHno noctoB KOHTpoias B C33 mnpeAsaBIAOT JeMorpabHdeckue,
OKOHOMWYECKHME UM  JKOJorudeckue TpeboBaHHA.
Y X HeMorpaduyeckue —  ONPEHSAIOTCA  KPUTEPUEM
YHUCIEHHOCTH HaceneHus: oCT KOHTpONA
D(y) Nopor vya| YCTAHABIMBAETCA B HAcElIE€HHOM IIYHKTE C YHCIIOM
e | XuTenelt He MeHee 5 ThIC. uemoBek [1].
OKOHOMHYECKHE TpeOOBAaHUS CBOAATCA K OrpaHMYEHHUIO
YHCNIA TOCTOB (IAaTYMKOB), YTO OOYCJIOBJIEHO BBICOKOI
N.=[7Ry/8] | croMMocTEIO THHHMM CBA3M, 06OpPYAOBaHMA (AaTYHKOB,
N,=N,+1 |[IpUEMOIIEpeAIOLINX HH(POPMALMIO YCTPOHCTB, CHCTEM
nepcoHansHeIX DBM), 3apmiatoit obGcmyxuBaiomero
Puc. 1. MnmocTpauna sbi6opa onmumans- ICPCOHANA, 3aTpaTaMH Ha COLMANIBHBIC HYXAB!I U T.A.
noro konuuectsa narunkos ACKPO  Jxonorudeckune TpeGoOBaHUA CBOIATCA K 00ECIIEYEHHIO
BHICOKOH CTeneHH WHQOPMATHBHOCTH 00 YPOBHAX
3arpsi3HEHAs OKpYXKaroled cpeas! Npu q000M HanpaeleHHM BeIOpOca, 4ero MOXXHO
JIOCTMIHYTh yBEJIMYEHHMEM YHCIIAa MOCTOB KOHTpOIA Ha mpommomanke u B C33. Takum
ob6pasom, yucno nocroB koHTpoiss ACKPO urpaer 3HauMTENBHYIO POJB HE TOJIBKO Kak
oJ1Ha u3 Hanbollee BAXKHEIX COCTABHAIX YacTei CHCTEMBI, HO M KaK 4acTb, GopMHpYyoLIas
CTOMMOCTb CHCTEMEI B LIEJIOM.

s onpeneneHus HeoOXOOWMOrO M JOCTaTOYHOTO YHCJA JaTYUKOB, CHIOCOOHBIX
3aperucTpupoBaTh daken 120) % obiaxo PaAMO0aKTUBHEIX BHIOGpOCOB,
PacnpoCTPaHAIOIIMXCA OT UCTOYHHKA NpH Mo6GoM HanpasiaeHuy Betpa 0 < ¢ < 27 1 npu
mo6OM COCTOSHHM YCTOHYHMBOCTH aTMocdepsl, Bocnons3dyeMcs uaeeil pabotel [2], Ho B
KauCCTBE «I030BBIX KPHTEPHEB» BHIOEpEM MOIIHOCTH J03BI BHEIIHETO OOJyuyeHWs, a B
Ka4yeCTBE [10pOra — MOIIHOCTh JI03bl BHEWIHero oOiyuenus nns Hacenenus [3]. Uucno
NIOCTOB KOHTpOJA B 3TOM Cilyyae Haigem ciexytommm obpasom. ITonoxum, yro
panuoaKTHBHas MPUMECH PACCEMBAETCA C BEICOTEI A,y NPH HAUXYJIINX METEOPOJIOrHYEC-
KHX YCJIOBHSX, B Ka4€CTBE KOTOPHIX MOXXHO PacCMaTpHBaTh KaTErOPHIO yCTOWYHBOCTH
tina F u3 wiacca ycroifuuBocTH Mmogzenu Ilackewuia-I'mddopna [4]. Dror wiacc
XapaKTEepU3yeTcs CHIBHEIM BETPOBBIM IIEPEHOCOM H ciaboif monmepeyHo# andpdysueis
daxena BoGpocoB. Ha moacTunaiomed MOBepXHOCTH Ha paccTOSHHM R ~ 3° kM or
MCTOYHMKA Ha MPOEKIMH OCH BEIOpOCA 3aa0T MOLIHOCTH JO3BI BHEITHEro oGiryveHus,

i c33

* B Hacroswee spems npoucxoaut nepecMoTp rpaHul C33 AC 1 30H HaGNIOAEHUS B CTOPOHY MX YMEHBIIEHHA.
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PABHYIO 1IpEJIEJIbHO IOMYyCTUMOM /s TPYNNH! «B» (HaceneHue), mojaras, 4TO TaKyIO
MOIIHOCTs JI036 co3jaeT ¢(axken BRIOpPOCA, pacHpoOCTPAHAIOIMKCA B 3afaHHOM
HalpasiieHuu B BBIGpaHHOMR Touke (puc.l).

Ha noacrunarouieii moBepXHOCTH PACCUUTHIBAIOT PaclpeneIeHHe MOUTHOCTH JO3BI
B HAIIPaBJICHUM, MEPIICHAMKYJISIPHOM K PagHycCy, CUMTas, YTO B MaKCHMyMeE Dacrpene-
JIEHHUs, T.e. Ha [PAHUNE 30HBI [0 PAgMyCy M ROCTHraeTCs NPENENBHO HONYyCTHMas
MOIIHOCTh 103Kl B IOMyYeHHOM pacnpelelcHHM HAaXOIAT PACCTOSAHHE, Ha KOTOPOM
MOIHOCTH 710361 OKA3bIBAETCS PAaBHOM MOPOrY YyBCTBUTENBHOCTH AaT9UKa (D,)min. ECin
9T0 paccrosiHue &, TO HeoOXoOUMOE HYHCIO [AaTYNKOB ONPEICTMTICA LENOH 4YacThio
ornoluenus N, = [2nR/28] = [rnR/8], a nocTtaTouHoe — Ha eauHHMLy Gonslie N, = N, + 1.
ITpu xnacce ycrotumBoctu F paBHO Ny= 22 + 24. Ilpn vHOM Kilacce YCTOWYHMBOCTH
(uanpumep, A), Koraa CKOpPOCThH IepeHoca

S 10
& HEBeJMKa, HO 3HAa4YWTEJIbHA IOllepeYHast
& u,sl : bdysus npuMecel, MpM HEU3MEHHBIX
9 og po=-159 OCTaJIBHBIX napameTpax BriGpoca
g 04 ] o=25,4 (MoumHOCTE BEIGpOCA, pPaXMOHYKJIHIHEIHA
'3 ' ; coctaB) N, = 14+16, 4TO HETPYIHO MOHATH
§ 024 m3 puc.2. Taxum oOpa3oM, HauMeHblIee
§ 00 YUCNIO JAaTYHKOB, pasmemaeMuix B C33 u
§‘ perucTpupyoux ¢axen BBIOPOCOB TpH
5000 4000 2000 O 2000 4000 sogo /IOGOM HATpaBNEHWHM BETpa, MIs Kiacca

Y, ™M YCTOHYMBOCTH HE HmWxke F  JOIKHO

(paccmonnue om nposxy Ul ock Gaxara ewbpocos)

Puc.2, PacripeseneHne MOIIHOCTH 103kl B HAMPABJIEHHUH,
nepreHAnKyIapHom ocu dakena Beibpocos npu X =2750

OTBEYaTh  HAUXYIIIUM  YCIOBHSM H
coctaBiATh 22 -+ 25. Ciemyer OTMETHTH
IIpH 3TOM, 9TO C TOBBRIIIEHHEM YYBCTBH-

M IIpH YCTOHYMBOM Lo = 25,4 W HEYCTOHUNBOM Ho=-15,8

cocTosHKAX armochep [5] TCJIBHOCTH AaT4YHKaA, T.C. ¢ YMCHBUICHUCM

nopora no 0,01 pu3s/u (mocienHee Moxer
ObITh  TIONIYYEHO 3a CYET TIOBBIIEHMS YyBCTBHTENBHOCTH  HENOCPEJCTBEHHO
pPEeruCTPUpPYIOLIEro NIEMEHTa M IIyTeM BHIYMTAHHA palHalliOHHOro ()oHa) 3HaYEHHE &
yBENUYUTCH, @ N, — yMeHbUIMTCA Ge3 MOTEepU YyBCTBUTEIBHOCTH CHCTEMBI B LIEJNIOM
(HaraAOHBIA IpUMEp TOTO, KaK NOBHILIEHHE KAYECTBA Ja€T KOJIMYECTBEHHEIN pe3yibTar).
Takum oOpasoMm, aJrOpuTM oOINpejeieHus HeoOXOAMMOro u IOCTAaTOYHOrO
xonugectsa garankos ACKPO, pasmemaemsix Ha nmpomruromanke u B C33 OHAD,
CBOAMTCH K:

1. 3apanmo paauyca C33 Ry.

2. OupeneneHuio 3((eKTUBHOHA BBICOTH BEIGPOCA A,

3. OupeneneHuto HalpaBaeHUs BRIOpOCA paMOaKTUBHOH IIpUMecH B atMocdepy;

4. TlpoBeaeHHIO pacdeTa NPOCTPAHCTBEHHOTO paclpeieNieHus MOLIHOCTH OO3BI
BHEIIHETO 06JIyYeHN Ha BEICOTE | M B JIOKAIBHOM cHCTEME KOOPAVHAT Ul HaUXyALIEro
COCTOSHMS ycToH4YMBOCTH aTMoctepsl (CocTosHHMA THma F B paMKax kiaccuduxanuu
moaend IMacksuna-I'nddopaa).

5. TNocTpoeHuro KpHBOM pacripe/ie]IeHHA MOIHOCTH J03kl BHEIIHETO OOIy4eHNs B
JiokanbHOH cucteme koopauHat XY Ha rpanuue C33 (puc.1l) (MakcuMyM pacnpenencHus
(112 ocH Y) COOTBETCTBYET NPEACIEHOMY 3HAUECHUIO MOIIIHOCTH JO3KI U1 HACEIEHN).

6. HaxoxneHuio Ha NOCTPOEHHON KPUBOH pacnpeaeieHNs MOMIHOCTH A0351 D'(X)
3HAUCHUSA, COOTBETCTBYIONIEIO BEIHYHHE TNPEAENbHON WyBCTBUTENBHOCTH MAaTyYMKa
¢doronroro usnmyderusa cucremMsl ACKPO H  COOTBETCTBYIOLIEro 3TOM BeJUYMHE
3HauyeHus abcrucce X' = 8.
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7. OnpepeneHui0 HEOOXOAUMOro KOJIMYECTBA 4YHUCIAa JaTYUKOB (OTOHHOrO
untydenus cucrembl ACKPO uenoit yactelo oTHowmeHus: Ny = [2nR (/28] = [nR(/3].

8. OmpeneseHHI0 JOCTaTOMHOIO KOJMYECTBA YHCIA JAaTYUKOB (DOTOHHOrO
naitydenus cucreMsl ACKPO Beipaxenuem N, = [tRy/8] +1.

[Tonyuennslie 3Havenus Ny, u Ny 6yayT oTBE4aTh COOTBETCTBEHHO HEOOXOANMOMY U
JMOCTaTOYHOMY KOJNHWYECTBY JAaT4MKOB (oToHHOro wsnyueHuss cucremsl ACKPO,
pasMetnaeMsIX Bokpyr OMAD.

Yka3aHHYO NpoLexypy OLEHKH HEOOXOJUMOro M JOCTATOYHOrO KOJHYECTBA YkCia
JaTuvkoB ¢oToHHOro wu3nydyenus  cucremser ACKPO wpenecoobpasHo NpOBOIHTS,
npeiBapuTenbHo Habupas CTaTUCTHYECKWE JAHHBIE 10 CE30HHEIM M TOZIOBRIM
U3MEHEHMAM CKOPOCTH BeTpa M TEMIIEPATYPhl, XapaKTEpH3YIOIUM COCTOSHHE
YCTOHYHUBOCTH aTMOC(EPH, B paMKaX MCCIIEI0BaHUN METEOPOJIOTHYECKUX 0cOGEHHOCTEH
peruoHa, B kotopom pasmeraercs AC.

Cnucok nurtepatypst K [Tpunoxenuro Ne 20

1. ABTOMaTH3HpOBaHHasA CHCTEMa KOHTpPOJS PpaJUalMOHHON o06CTaHOBKH B paifone
pacnojioxkenus atoMHsix cranuuii (ACKPO). O6mue Texnmueckue TpeGOBaHHA K CHCTEME U
CTPYKTYpE pa3MEIIeHHA B paiioHE DPaclolOXCHHs aToOMHOM craHnMH. M.: MumatoManepro
CCCP, 1988.

2. Krommens M. PaspaboTka onTHManbHOM CETH H3MEpPEeHMH AN MPOBEACHHA KOHTPOJA
okpyxatowe cpenpt Ha AJC. B kn. O6ecneuenme pammanuoHHoH 6e3omacHOCTH npH
okcrutyatanun ADC. Ku.5, M.: Dneproaromusaar,1984,c.78-89.

3. Enoxwn AJIl [IIpuHnMmel pasMeIleHHs HAaTYMKOB MOIMIHOCTH 103l BOKpyr ADC.
Aromuas sHeprus. T.76, Bein.3, 1994, c.188-193.

4. VYuer NMCNEPCHOHHBIX MapaMeTPoB aTMocdepbl npyu BHIOOPE MIIOMIALOK Ui aTOMHBIX
JnekTpocTaHiui. PykoBoacTso no Ge3omacHocTH (cepus u3Aanuit mo Gesomacuoct Ne 50-SG-
S3). Mexaynaponsoe AreHTcTBO 10 ATOMHOM DHepruH, Bena, 1982, 105¢.

5. Enoxun AIJl  OntuMu3auus METOJOB M CPEACTB aBTOMAaTH3HPOBAHHLIX CHCTEM
KOHTPOJS DPaJAMalMOHHOA OOCTAaHOBKH OKpyxalolue# cpexasl. Jluccepraliis Ha COHCKaHHE
YyUYEHO# CTENeHHN TOKTopa TeXHHYeckux Hayk. M.: MU®H, 2001, 325 ¢.
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ITpunoxenune Ne 21

k [Tonoxenuro

0 NOBBILIEHUH TOYHOCTH IIPOTHOCTHYECKHUX OLEHOK
paIMalHOHHEIX XapaKTEPHCTHK

PafHOaKTHBHOTO 3arpA3HEHHS OKPYKAIOMIEH cpeanl
M 030BBIX HArpy30K Ha IEPCOHAI U HaceJIEHNE,
yTBEpXKACHHOMY npuka3oM denepansHoi ciyxObl
0 3KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

¥ aTOMHOMY HaI30py

OT «__» 20 r. Ne_

IIpuHIKMD pasmelieHns JeTekTopoB poToHHOro usnyyennss ACKPO
Ha npomiutomanke u B C33 OUAD

Paccmorpennmiit B Ilpunoxennmn Ne 20 x HacrosiieMmy IIoNOXEHHIO NPUHLIMIT
pa3MelIEHHA TOCTOB KOHTpons B C33 nenecoobpaseH JHIIb IPH YCIOBUH, YTO NPHMECH
1py HemTaTHO! paboTe UK apapHIfHOM CHTYalluN BEIGPACHIBAIOTCSA U3 BEHTHIALIMOHHEIX
Tpy6 AC. B s3TOM citydae HanGonee BaxxHBIE ITapaMeTPE! BRIOPOCa, TAKHE, KAK HAYaJIbHEIE
TeMmIepatypa 7o M AaBlieHHeE CTpyH Py, MoHOCTh BEIOpoca P,, paAMOHYKIIMIHEINH COCTaB
npuMecefl WIM CHEKTPaNbHBIH (OTOHHOTO H3NY4YEHHs, MOryT ORITB H3MEPEHBI
ClIEIIMATBHBIMU JaTYUKaMH HWIH HX COBOKYMHOCTBIO, YCTAHOBJIICHHEIMH B YCTHE
BEHTTPYOHI. MIHad cUTyanus BO3HHMKAET IPH HECAHKIIMOHMPOBAHHOM BEIOpoOCE npumecei
B BM/IE NIEPErpeTOH ra3oBoH CTpYH U3 OTBEPCTHHl, KJIallaHOB, HEIUIOTHOCTEH COCYHOB,
PBaHEIX OTBEPCTUH MM IiejneH, BO3HMKAIONMX B CIOy4ae B3phIBa WIH pa3pbiBa
pe3epByapoB, HaXOJALIUXCS IIOJ BBICOKMM [aBJICHHEM M BBICOKOH Temiieparypoii. B
9TOM Clly4ae HKCIEPUMEHTATBHO TIOYTH HEBO3MOXHO ONPENE/IUTs HU [IapaMeTpsl CTPYH,
BLIOpackIBAEMO M3  OTBEPCTHHA, HH OOBEMHYIO AaKTMBHOCTh MpUMecel, HH HUX
pajuanMOHHbIE XapaKTEPUCTHUKH, TOCKOJIBKY HE H3BECTEH CIIEKTP WM CPEOHAA SHEPrus
(GOTOHHOIO M3IYYeHHs, W, B KOHEYHOM CYETe, HEBO3MOXHO OIpPEAETHTs MacmraGhl
PaZMOaKTHBHOIO 3arpA3HEHHSA OKpYXaolleH cpelbl M OLECHUTh €ro 3KOJIOTHYECKHE
II0CIECTBHA, TaK KaK NMoNoOHbIe aBapHM ABNAIOTCA KpalHe peaKHMH M He MOTYT GBIT
IIpOrHO3UpYeMBIMH. Pa3paboTka ke yHMBEpCAIbHOM anmaparypsl, KOTOPYIO MOJXKHO
66110 OB MCMIOIB30BATh 1A ONPERENCHUA YKa3aHHBIX NAapaMeTPOB M XapaKTEPHCTHK B
MOOBIX CUTyaUHUsX, — 3aJa4a NOYTH HEBBHINOIHUMAA H, KPOME TOr0, MOXET IIPUBECTH K
pesxoMy ynopoxanuto AC. Tem He MeHee, paJMOaKTHBHOE 3arpA3HEHME OKpYXaromei
Cpesbl B C/Iy4ae MOIIHOIO HECTAalHMOHApHOTO MMITYJBLCHOrO BEIOpoca Npumecedf uepes
OTBEPCTHA MOMKET OBITH YCHEINHO OLEGHEHO IpPH HCIONB30BaHMM IIOKa3aHMIA
TEXHOJIOTMYECKUX JIaTYNKOB, YCTaHABIMBAEMBIX B COCYZaX M ONpPEAENAIOIINX
TemrepaTtypy M JaBlI€HHE Cpelsl, W mnokasaHui gatumkoB ACKPO, ompepensromux
MOILHOCTh 03B BHEHIHEro obiydeHus or obnaka, o6pa3oBaBIUErocs B pe3ynbTaTe
BeIGpoca. [Ipu 3ToM maTunky Ha npommuiomanke 1 B C33 momkHsl GHITE PacoNOKEHE
MO OMNpeAeNeHHOMY IIpaBUIly, KOTOpoe TpeOyeT, YToObl pacCTOAHHE OT BO3MOXKHOIO
HCTOYHMKA paguanuoHHo# ornacHocTH (AC) 1o moboro narunka 6bLI0 CTPOro pasaN4Ho.
Yro6s yGeAUTHECH B 3TOM, JOCTATOYHO PACCMOTPETH B OOILIEM Cilyyae BEIPAXKEHHE IS
MOIINHOCTH /10361 B Toukax Pj;; = P(x; Y, ), PacHONOXEHHBIX Ha MOACTHIAIOMIEH
[IOBEPXHOCTH, OT O00BEMHOro HcToyHHKa (oOnaka) c pacnpeaeneHveM 0GBEMHOM
aKTHBHOCTH B HeM g(x,y,z):
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Emax
Doy =D(x1v,.2)= | o(Edng(E)O(EE fa(xy,2)|B(E,RY R? bxp(- w(E)R)vAE | (1)
min V
rie a(E) — 3aBHCHMOCTh YYBCTBHUTEJIBHOCTHM JETEKTOpPa OT OJHEprud (OTOHHOro
nTydeHus npumeceit B obnaxe; po(E), WE) — x03hPULHEHTH Nepefayn dHEpruv U
JAUHEHHOro ocnabneHuss GOTOHHOIO WM3NYYEeHHSs B BO3AYXE COOTBETCTBEHHO;
B(E,R) = 1 + a(E)WE)Rexp[b(E)W(E)R] — baxrop Hakorienns; a(E), b(E) — n3BecTHbIE
¢byHkuun sHeprun [1]; (E) — noanexaimii onpeneneHmo qudhepeHIHaNsHEINi CNEKTP
(hOTOHHOTO M3NTyYEeHHs NPUMECEH; X, ¥, Z — TEKYIIHE KOOPAUHATEI; X;, ¥j, Zx — KOOPJHHATHI
natunkos  ACKPO; vV — ofmacte  wHTErpupoBaHus; dv =  dxdydz;

R =\/(x—x,)2 +(y—y/)z+(z—zk)2.

[Ipenrnonaras KpaTKOBPEMEHHOCTE BEIOpOCA, MOXHO NMpeHeOpeyb €ro CMEIEeHHEM
OTHOCHTENLHO OCH cuMMeTpud. TpeGoBaHHE KpPaTKOBPEMEHHOCTH CYIIECTBEHHO
YIPOIUAET METOJ OLEHKHM MOIIHOCTM JO3BI, CO3JaBaeMoil 06l1akoM, TOraa Kak OLEHKa
MOII[HOCTH JTO3Bl B AHHAMMYECKOM PEXXHME paclpOCTpaHeHns TpeGyeT ydeTa HEe TONBKO
nepopmanuy o6laka, HO H YyYeTa METEOPOJIOTHYECKHX (GaKTOpOB aTMocdepsl,
ocobeHHOCTEH NMOACTUIAIOEH TOBEPXHOCTH U T.A. (HIDKe OyAeT noka3aHo, Kak 000HTH
Y 3TH TPYJHOCTH).

KoopanHaTe! 1ieHTpa Mace o6J1aka OnpeneuM CIIEAYIOIIUM 06pa3oM:

Xy = qu(x,y,z)dV/QV ; Yo = Iyq(x,y,z)dV/Qy ; zy = Izq(x,y'z)dv/QV :
14 14 14

Oy = [q(x, y,z)dv.
4

Ilonaras, uro paccrosuue R;;; = \/(xo —x,)Z + (yo —yj)2 + (zo -z, )2 OT TOYKH
tenrpa Mace 0 moboro nocta koHTponss ACKPO 3HauuTensHO Gojble XapakTepHOTo
pa3mepa o0naka, 06bEMHYIO aKTHBHOCTB g(X,y,z) IPEICTABIM B BHJIE:

q(x.y:2) = Qvd(x-x0)8(y-y0)d(z-zo0), 0)
rie 8(x) — nensra dynkuua. [Iposons B ypaBrenun (1), uarerpuposanue no oGseMy C
q(x,y,z) BAIa BeIpaXXeHHUA (2), IOTydaeMm:

Ema.r
o | a(E)pa(E)[B(E, Riji )/R,%j,k }XP[”‘ H(E)Ri,j,k }P(E)EdE =D(R;;x),(3)

Emm
rae R;jx = R;; i = 1,2,3...Ny; Ny — 10CTaTOYHOE YHCIIO JETEKTOPOB POTOHHOTO M3IydeHHs
cucremsl ACKPO. Ypasrenne (3) oTHocutensno ¢yHkumu ¢(E) npeacrasiser coGoit
ypaBHeHue PpeironsmMa nepBoro poaa ¥ OTHOCHTCA K KIIaCCy HEKOPPEKTHBIX 3a/1ad pH
3ajanHoM norpemnocty  AD  U3MEpeHHs  OaTYMKOB  (OTOHHOrO  H3IYYEHHA.
HerpuBnaneHOE pelIEHHE 3TOr0 ypaBHEHMA BO3MOXHO, €CiM R; # R # Ria... Ry -

YpaBHeHue pemaroT 3ameHO# @(E) rpynnoBeIM CHEKTPOM, aNlPOKCHMALMEN UHTErpana
KOHE4HO# CyMMOH W, TakuM 00pa3oM, NpHM pa3iMUHEIX | 3a0ady CBOAAT K CHCTEME
NHMHERHBIX anre6pandecKyx ypaBHEHHH, T.¢. PELIaloT CUCTEMY BHA:

A¢=D, 4)
e A - matpuua NyxM (N, > M) ¢ MaTPHYHEIM 3JIEMEHTOM 4, ,
a,; = a( B JW(E; N+ a(E; J(E; )R, explb(E; Ju(E, )R, Jexpl-w(E; )R, |E, AE;
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¢ - BCKTOp MCKOMOTO DELIEHHs C KOMIOHEHTaMu @, j = 1, 2, 3,.m; D — sananumiii
BEKTOp pe3yJIbTATOB M3MEPEHNH ¢ KomnonenTamu D; =D(R;)R%/Qy.

W3 uMeromuXcs METOHOB PEMICHHS MOAOOHBIX CUCTEM YpaBHEHWH Haubonpliee
NPUMEHEHUE TIONYYMIN METONBl PETyispu3anuu [2,3] u UTEpaTHMBHOH peryispu3aluy
[4], B KOTOpPBIX KCKOMOE PELIEHUE HAXOAT, YYHTHIBasA MOrPELIHOCTh KaK IPaBOM 4acTH

ypasHeHus (4), Tak u oneparopa A, eciu oHa ecTh (B JaHHOM 3ajaye 3Ta MOrPeLIHOCTh
MoxcT OwiTe oOycioBineHa ¢akropoM HakomieHus). Bmecrte ¢ Tem, s 3ana4

2

T CTIEKTPOMETPHH HOHHM3UPYIOILEro M3ITyYEeHUA
< ! ;:::" pa3paboTaHBl M CIELHAIBHBIE METOIBI, OCOOEHHOCTHIO
o (]
i —C KOTOPBIX SIBJIAETCS HKECTKOE Tpe6GoBanue
£ HI NOJIOKUTENBHOCTH pemeHua ¢; >0, j = 1,23,..m u
Q0 I b OTCYTCTBHE NorpemHoctd B oneparope A [5-7). dus
£
IpOBEpKM METOJOB pacdera (¢ HCIOAB3YeT Tak
Ha3bIBaeMEI METO]] «GYMa)KHOI'O DKCIIEPUMEHTa»: 3aa10T
0 1 2 3 s
E. MsB HCXONHBIA CHEKTP @unp(E), 3aTeM mo ypaBHeHmo (3)
Puc.l.  Twucrorpammsi  cnextpos HAXOJAT 3HaueHUs D(R;), KOTOpbIE HCKAXAIOT B NpeAenax
(OTONIIOIO MINYYEHHA: | — MCXOAHBIA LT
B (Bom0367  MaB), 2 - TMOTPELIHOCTH PEANBHBIX nokasanuit gaTunkoB (15+25 %),

BOCCTANOBJCHHLIA ¢ ucnonblosanme T1OCJIE YETO PELIAlOT OOpaTHYIO 3a/lauy ONpPENENCHHA @)
mevoua Y. Su (E,;=0,526 MoB), 3 - JJ3 ppepcTaBieHHBIX Ha pHC.] pe3yaAbTaTOB pelleHHs
BOCCTAHOBNCHHLIK € HCMOJL3OBAHHEM ~
Merona perynspusaunmn Tuxouosa A.H. YPABHCHHMA (4) CIeayeT, 4To HCXOHBIN n
(£=0.512 MaB) BOCCTaHOBJICHHBIH CHEKTPHI YIOBJETBOPUTENBHO
cornacylorcs, a B Tabn.l  BMecTe € yKa3aHHBIMH
CIEKTPAaMH I[IPUBENCHO pEIICHHE CHCTEMBI JIMHEHWHBIX anre6pandeckux ypaBHEHHH,
T0JIy4€HHOE TPUBHAJILHEIM OOpaIlcHHEM MaTpHLE! (HEYJXOBIETBOPUTENLHOE PEIICHHE):

— ~% ~

N ~ - -1
(pz(A AT b, rne A*— MaTpuua conpskenHas 4, (A AJ — ofparHas Martpula

— —~
pasmepom M xM ;b =A A —gexrop.

Ta6auna 1
CpaBHeHHe HCXOQHOro (Pﬂnp H BOCCTAaHOBJICHHBIX CIICKTPOB
Ungekc | DHeprua Cnextp @o(E)
J E, ,MsB BriuucneHHbIi METOAOM
AnpHOpHBIA Y Su T"X)F;_)Ba :fg; .
1 0,37 1,768 1,784 1,851 -0,088
2 0,748 0,503 0,731 0,671 0,0
3 1,1216 0,328 0,149 0,137 -0,802
4 1,496 7,36E-2 1,56E-2 1,45E-2 -1,1E-3
5 1,87 9,6 E-4 2,28E-4 2,13E-4 2,8434

llpu pemieHMHM HEKOPPEKTHBIX 3ajad OOBIMHO pacCMaTpHMBAlOTCA ABa Clydas. B

NEpBOM 3aHa€TCA MOrPElIHOCTh B IpaBod wyacte (Bektope D) u BO BTOpOM —



73

NOrpemiHOCTh 3ajaeTcs NpaBoi 4YacTH M AApe ypaBHeHus (3). B mpeacraBieHHOM
JOKyMEHTE OrpaHMYMBAlOTCHA IEPBBIM CllydaeM. BMecTe ¢ TeM, U B TOM U B JIpyroMm
ciyuasx B pabore [3] paspaboraH ycToHuMBBEIA MeTon pemenus 3agaun, OnHaKo Os
paccMaTprBacMOM 3aJladd MOIYT OBITH HMCIIOJNB30BAaHBI M Jpyrue Meronel: merox N.
Sconfield [5], Y. Su [6], H. Fabian [7]. D11 mMeToxs! oTnuyaroTes oT MeTona paboThl [2]
‘TEM, YTO OHM TpeOyIOT CTPOroi MOJOXKUTENBHOCTH PELICHMS, YTO MOJHOCTHIO OTBEYAET
paccmaTpuBaeMoil 3ajade. Mexnay co0oif 3TH METOABI OTIMYAIOTCH OMNPEACNIEHHBIM
aJITOPUTMOM, CYTh KOTOPOro CBOAMTCS K NONPABKE AMArOHAILHBIX 3JIEMEHTOB MaTPHLBI.
[TocnenHee onpenenseT CKOPOCTb CXOAMMOCTH 3a/lad, KOTOPHIE PEMIAOT, HCIONB3YS
UTEepallMOHHblE Tponeayphl. Hinke npuBeneH®! AJrOpUTMBl YKa3aHHBIX METOJOB,
peanu3alms KOTOPEIX OCYIIECTBIAETCA [OIIAroBo, NP 3TOM BEKTOPY ¢ B ypaBHeHuH (4)

cooTBeTCTBYeT BeKTOp X (m)y Meronax I w II, a Bexropy npaBo#

n yim
yactu D COOTBETCTBYET BEKTOP Y.

I. Meron N.E. Scofield II. Meron Y.SU

1. Tlonararor X,, =Y 1. ITonaratot )?0 =Y
2. Buipaator ¥™ = AX™, m=0,1,2..., | 2. Bupaxator Y™ = AX™, m=012...,
rae ¥/™ — pexrop npaso# wacta; A — rae ¥(™) — pextop npasoit yactu; A —
marpuna; X'™ — uckoMslit BeKTop. matpuua; X(™ — uckoMBIi BEXTOp.
3. Haxousr D™ u3 ypasuenus 3. Haxomsat B(™ u3 ypapnenus
Fom _ pim) g (m) Y™ = B™ X(™) npu ycnosun
W NaxouaT [D("” I’ , OrpaHMYEHHOCTH b;"'l) y /b('") =a;,;/la;

(M) -

4 0 0 0 ¥ HaXOIAT [B""’]_ ,

o a0 0 §™ o o 0
e pim) -
e D=l 0 0 dy 0 ™ B 0 .. 0

rae, B™ = o b Bn .. 0

0 0 o0 o 4™
0 0 o0 o0 »m™
a,-,j — [IpEaCTaBIACT co6oit anmemeHT

MaTpHIEBL A
4. Beipaator X! = [13("')FI7 4. Bripaxator X" = [B“")]—lf’
5. Cnenyromas urepanns (Bosppamatorcs | 5. Cienyromas urepauuns (Bo3ppariarorcs
K 1uary 2) K mary 2)

B pa6ote [7] ncxonHoe ypaBHEHHE HMEET aHAJIOTHYHEIA BH/L:

Z ,A4,=B,i=12,...m, )
rie Q;; — SNEMEHT MaTPHIIHL, coome'rcmylomeﬁ MATPHYHOMY 3/IEMEHTY d;; MATPHLIE! A
B ypaBHEHHHM (4); HCKOMEII BEKTOD A- BEKTOPY @ ; BEKTOP MpaBOM 4acTH B_ BEKTOpPY

D . Vickombiit BEKTOp A B31OH pa60're HaXOJAT U3 YPaBHEHHS:

=88, (6)
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(0
B KOTOpPOM HyJneBoe NPUOIMKEHHE MCKOMOrO BEKTOpa A yaxonst ¢ nomowmo
e . 0
CAMLINYHON anaronansHoi marpus: 8% w3 ypasuenus:

A =5(VB )
Oro npubmwkeHde B oOmEM cilydac He YJOBIETBOpAET ypaBHEHHIO (5), HO Aaér

R(0
BO3MOXHOCTb OLICHUTH HYJICBOC IIPPIGJ'IPI)KCHPIC BCKTOpa B (0) .

E(O) - Q;i(o) (8)
YTO MO3BOJIACT MOJNYYHUTH [TOIIPABOYHBIC JHATOHAILHBIC 3JICMCHTHI Man“uBlB .
A(D)
ay _ & —
d =2 k=12, 9)
k

Takum o06pa3oM, NONyYEeHHBIE OLIEHKH MATPUYHBEIX 3JIEMEHTOB JHArOHalbLHOM

Marpuiel 6 [O3BOJAIOT MPEIIOKATE CIETYIOUIMA AITOPAUTM OLIEHKH HCKOMOTO BEKTOpa
;‘i( m)

III. Meroa H.U. Fabian, U. Nemsmann
1. 3apatot uckomsrii Bexkrop A™ =8™ B rne B -
BexTop npasoii yacty; 5'” — enquununas Matpuua.
2. BEIMMCIAIOT BEKTOp TpaBoii yactn B(™ = Q4™ |
3. IIpoBepAIOT CXOAUMOCTB:

%

R= {Z(B, -B,-m)z} <€ [ 3aJaHHOM
i

HIOrPEIHOCTH E.

4, Haxonsat «MCrpaB/IEHHBIE» IHArOHaNBHbIE
(m)

A
(m)

By

anemenTsl Matpuus d : dipt) =

5. BeiuucnsioT caenyromee npubnmxeHne
rckoMoro BekTopa: A/ =§™*/ g

6. m = m+1 - nepeonpeneNAIOT HHIEKC CIEeaYOWEH
HTEpaLH

7. Bosspawatores K wary (2).

Ecnu B 1.3 gocTuraercs ycjaoBHe CXOAUMOCTH, TO PEIIEHHE CUUTACTCS HaHIEHHBIM.
B psne cnyuaes uenecoo6pasHo 3a1aBaTh HE MOTPEINHOCTh, a YKUCIO MTEpaLMi, nocie
4yero pelleHWe CcuMTaeTcs HaiiaeHHbIM. M3 puc.l cnemyer, uro 3HaueHue cpeaHeii
3ICPrMM  BOCCTAHOBJICHHBIX CIIEKTPOB MEHBIIE MCXOAHOro. IlocienHee HETPYAHO
MOHATh, €CIIH YYE€CTb, YTO CPEJHAS JIHEPrUA NPEACTABICHHBIX PACIpPEECHHN TakKe
TIPEACTABNAET COOOM MHTErpaIbHYIO BETUYHHY:

Emax Emax

E, = [Eo(E)E | [¢(EME. Tlostomy mnamuuue NOrPEIHOCTH B CNEKTPAIBHEIX
Emm Emm

PacrpeleneHnsX, BOHUMKAIOMMX IIPM 3aJaHHMM IIOTPEIIHOCTH HM3MEpPEHHA IAaTYNKOB,

T10JITBEPAIAET CIIPABEANTUBOCTE (OPMYJIEI, ONMCHIBAIOIIEH OLEHKY CpeaHed BETNYHMHEL

aprymMenTa Cily4aidHOM (yHKUMM NPH 3a0aHHOH €€ OTHOCHTENBHOM MOrPEIIHOCTH 8,

KoTOpas s cpenHel sHeprun <Ey> Oyner uMets Bug: <E,> = <E.,>(1 - 8).
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CJ’IC}IyﬁT TaKXKe OTMETUTH, UTO HaﬁlleHHa)l TaKuM
o0pa3oM cpenHss SHeprus (OTOHHOTO M3Ty4eHHs OT
o0BEMHOTO  HCTOYHHMKA,  oOpa3oBaBLIErocs B
pesyabTaTe pamManuoHHOH aBapun Ha OWMAD, mno
nokasaHuaM gardukoB cucremsl ACKPO ne Oyner
COOTBETCTBOBATh  KAaKOMY-IHOO  ONpesesieHHOMY
pPanyoOHYKIHMIY, HO, TEM HE MEHEe, JaCT BO3MOXXHOCTD
IIPOBECTH OLEHKH pAJMOAaKTMBHOIO 3arpsA3HEHUs
OKpYXalollle cpeas! M [JO30BBIX HAarpy3ok Ha
MEPCOHAJI ¥ HACEJICHUE.

TakuM  o6pa3oM, a@IropuT™M  ONpEAEICHHA
CIEKTPAadbHOrO COcTaBa (OTOHHOIO  H3JIYyUEHHUS

Puc2.  BoaMoxuoe  pasvewmenne DBAMOAKTHBHON NpDHMECH M €ro CpeaHeH 3Hepruu
natuukos GoToHHOro nanydewus B C33 CBOOUTCA K CIEAYIOLIEMY:
;‘;’”ﬁjj,';"aﬁ” fyﬂ’;m‘;”a“(”zggfgﬁ;:?;g; 1. Onpemenenmio  3(QEKTUBHON  BBICOTEI
3BE310/ B BEPWIMHAX M OCHOBEHWAX TIOJBEMA pagvoaKTUBHOIO obnaxa, TIpH
aywe [8] WCIONB30BAHMA  [IOKA3aHWHM  TEXHOJIOTHYECKHX
MATYMKOB, N3MEPAIOIIMX B pE3EPBYape TEMIIEPATYPy U RaBICHUE CPE/bL.

2. OnpeneneHuI0 IOKa3aHUM [JETEKTOPOB (OTOHHOrO H3JMYYEHHS CHCTEMBI
ACKPO, pacnonoxeHHBIX Ha IpoMIniomaske u B C33,

3. 3apanuro xoopauHat JaT4ukoB ACKPO u koopauHaTBl MCTOYHHKA C YYETOM
€ro 3¢ ¢eKTUBHON BEICOTEL.

4. Bul4MCIEHMIO paccTosHua R; = \/ (xo —X; )2 + (yo - Vi )2 + (zo -z, )2 OT UCTOYHMKA
10 KaX[IOrO U3 JAETEKTOPOB.
5. OnpeaeneHurO CEKTPAIBHOIO COCTaBa GOTOHHOTO U3MY4EHHS PaalOaKTHBHOM
I[IPYIMECH, C [IOMOLIBIO OJJHOTO M3 METOZOR, ONMCaHHAIX BhILE [5], [6], [7].
6. OnpeneneHuIo cpeaneil 3HEpruM GOTOHHOTO U3ITYICHHMA.
Ycnosue R; # Ry # Rua.. . # RN,, , I = 1,2,3...N; HakJIaAbIBacT ONpPEACICHHBIC

TpeCOBaHUA K pasMEIleHUIo JeTeKTopoB ¢oroHHoro u3nydeHus ACKPO, xoropsie
CBOIATCA K HCKIIOYEHHIO OCEBOH M IIEHTPAbHOM CHMMETPHH NpPH HMX DPasMELICHHUH,
TIOCKOJIBKY B TIPOTHBHOM CIly4ae YMCIO YpaBHEHWH [H]
Buna (3) win (4), OTJIMYAIOMMXCA NPABOM YaCTHIO, \
yMmeHplmUTCs: B 2 uam 4 pasa (Ipm  oceBo# \\ «
CMMMECTPUM)  WIM  TNpHUBEJET K  [OJHOMY \\W“l

BBIPOXKICHUIO CHCTEMBI JTUHEHHEIX anrebpandyeckux NN

ypasHeHMH (IpW  pasMELIEHHH JaTYUKOB  I10 \\ \\
nepumerpy C33, T.€. [IPH LIEHTPAJILHOH CHMMETPUH). \\Bi ~

Kpome TOro, kak yke OTMEYaloCh, pa3sMEIICHHE N \Ns
NaTYMKOB IO  [EPUMETPY  30HBl  HANEKHO | g N\ n
perucTpupyer daken BEIGpOCa 1)1 5 a1

pacnipocTpanenue obaaka npy mo6oM HanpaBICHHH

5 - Puc.3. Onpenenenne npHpalleHUs paaqyca-
Berpa.  Yuer 9TMX  JByX  NPOTHBOPEHHMBEIX BEKTOPa R; M €ro MocneAyloWero 3HAYeHUA
TpeGoBaHUH MPHUBOAUT K TOMY, YTO R; JaTYMKOB no mpeibilywiemy. H; ~ BbICOTA MCTOMHMKA;

GOTOHHOrO M3jlydeHMs JO/KHO BO3pacTarh ¢/ - PACCTOAHHE HA  moaCTHMAOWIEH
HMYTATEHOTO TNOBEPXHOCTH OT OCHOBAHHA HCTOYHHKA 1O
YBCJIHUCHHUEM asumy yraa, netektopa horoHHoro uanydenns ACKPO

OTCUMTEIBAEMOrO0 OT Kakoro-mubo HanpaeJICHUA



76

(uanpumep, kak B cnupaiu Apxumeza). I'padMKa TAKHX KPHBBIX NPHBENCHE! HA pUC.2 U
fpe)ICraBIsoT coboit 6o IIaaKyl KPUBYIO, JUIs KOTOpod R; sBnserca dyHKumen
yrua; R; = R0,,0; = iA0; I = 1,2,...N,; A8=27/N,, in60 MHOTOIy4eBYIO 3B€3y. CornacHo
paGore [8], kawaumii uz gartumxoB N;, rae i = 1,2,.V,, YCTaHOBJEH Ha pPacCTOAHAM
paauyca-BekTopa R; OT MCTOYHHKA paJMOAKTHBHEIX BEIOpPOCOB (Ha PacCTOSHMM #; OT
OCHOBaHHUA MCTOYHMKA), OTJIAYHOM OT COOTBETCTBYIOLIMX PACCTOSHHI BCEX OCTANbHBIX
y-IaTYUKOB Ha BeJuuuHy AR; (Ar; Ha NOJCTHNAIOMEH MOBEPXHOCTH) — PHC.3, MpHYEM
nns R; <1000 M AR; HaxOIAT U3 BEIPAKECHHIA:

R; =2AR, (28D — 1)[1- (28D + exp(-pAR)], (10)
aist R;> 1000 M AR, > W,
rne
W = [-In(1 - 28D)/n]; an
600 6D -~ MakcHManbHas  OTHOCHMTEJNIbHAfA
500 HOTPEMHOCTh M3MEPEHUA MOIIHOCTH HO3BI
JaTYMKOM (OTOHHOTO M3ITydeHHs ; U = W(Eqp)
400 1 — JuHeHHBIA KodduumeHT ocnabaeHus
g‘ 300 | (OTOHHOrO  M3IYYEHHUA  paJMOaKTHBHOM
NpAMECH B BO3JYXE€, M"; E,, — cpennss
200 1 3Heprus ¢oTonHOTO U3Ty4EHUA
100 A pagnoakTHBHOM mnpuMecn MbdB. BrBox
0 i _ i ' dopmyn (10), (11) ocHOBaH Ha CIERYIOLIMX
30 40 50 80 70 80 cooGpa)Kermx, YnowmyTLxe BBIIIC J(Ba
AR, » IPOTHBOPEYUBEIX TpeGoBaHMiH o

pasmemenuo garuukoB ACKPO moryT GBITh
YYTEHBbl, €C/IH pPacCTOSHME OT HMCTOYHHKA
BBIOPOCOB 10 NI060r0 U3 NaTYHKOB KOHTPOJA
R; Gyner omM4aThcsA OT COOTBETCTBYIOLIHX
pacCTOSIHMI BCEX OCTAJBHBIX NaTYHKOB HA BENUYMHY, OONBIIYIO WIM paBHYIO
PACCTOMHUIO MEXKY IBYMS TOYKAMH Ha MECTHOCTH, B KOTOPBIX OTHOCHTENIbHAS Pa3sHOCTh
MOILHOCTEN 03 OT KOHTPOIHPYEMOro HCTOYHMKA, N0 KpaiiHeit Mepe, 6onblie iy paBHa
BCJIMYHHE YJBOCHHOIO 3HAYEHHs MAKCHMANBHOH OTHOCHTENBHON IOrpemHoCTH
U3MEPEHHI MOIIHOCTH O3Bl C NOMOIIBIO MCIONb3YyEeMEIX NaTINKOB. ITH COOOpaXeHUS
3aMUCBIBAIOTCS BRIPAXKEHUEM!

Puc.4. Onpeuenerue 3aBucuMocTy AR, kak QyHKUMH
panuyca-sekropa R, (AR, = f(R,))

1-D(R+AR)/D(R)=25D , (12)
rae D(R+4R), D(R) - 3HayeHHs MOMHOCTEH 103 B Toukax (R+4R), (R) COOTBETCTBEHHO U
3D=4D/D(R).
Iockonbky .B 6€CKOHEYHOH Cpele MOIIHOCTh JO3bl OMHMCHIBAETCH BBIPAKEHHEM:
D(R) = QKYB(E,R)exp(-pR)/RZ, TO B COOTBETCTBHH ¢ Gpopmyoit (12) nomyualor:

- [B(E, R+ AR)exp(- w(EXR + AR))/ R? Rz{l + 2% + (%)z]exp(— w(E)R)B(E, R) | = 26D.

(13)
IMonaras B nocnepnem B(E,R+4R) = B(E,R), npu BHIIOJIHEHNM HEPABEHCTBa
(AR/R)* << 1 nonyuaioT Belpaxenue (10), a mpu BEINOMHEHHMH HepaBeHCTBA AR/R << 1 —
seipaxxenue (11). [paxrmgecku 3aBucumocTs AR; = fA(R;), onpenensemyro dbopmymnoit
(10), HaxopsaT U3 rpaduKa, KOTOPHIH CTPOAT cornacHo BhipaxkeHuto (10), ucnonssys s
KaueCTBE apryMEHTa 3a/laHHEle 3HaveHus R;. Jlna R; > 1000 M, Ry HaxomaAT U3 ycloBus
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AR; = Rivy - R;= W, uto pmaet Ro= N,W/2 unpu 3D =30% u E, =1 MaB, R¢= 444 m,
W =111 m. I1pn 3anaHHOM R BETUUHHY ro ONPEAEIAIOT U3 ycnoBus: H, (r, (\Rs —H].

Ilpu R; < 1000 M MUHAMaNBEHOE 3HaYCHUE R; BEIOHPAIOT PaBHBIM R, = R = Hn/f ,Tae B
KauecTBE BHICOTHI UCTOYHMKa H), NpHHUMAIOT BEICOTY BeHTTpYOEI AC, a nocaenyoinye
snauenns Ruy, Ry, Haxomar, ucnone3ys ¢opmyny (10) wnm xpuByo puc.d mns
onpeneneHus AR; u cooTHomeHue: R;) = R; + AR;. Ilpu HaiineHHBIX R;, AR;, pacCTOAHUA
r; a IJIOCKOCTH (MOACTMNAIONICH MOBEPXHOCTH) OT OCHOBAHUS MCTOYHUKA JO NATHUKA,
rpy 3ajaHHol BenuyuHe M), g 60ap1NX ¥ MaNbIX R;, HAXOIAT, IPUHUMAA F,;,= F| = H|,
U3 BBIPAXKEHHMA:

1+ QAR xR)/r2, R, <1000 m
"i\/l+(2WXRi)/".~2 , R;)1000Mm .

Takum oOpa3oM, NPENIOKEHHBI METOA pPAcCTAHOBKM JETEKTOPOB (HOTOHHONO
utyyenuas ACKPO, ¢ ygeroM MX HeoOXOAMMOro M JOCTAaTOYHOIO KOJIMYECTBA H
PaBHOMEPHOCTH  a3WMYTaJBHOrO  pacnpeneneHus Bokpyr AC, ynooBieTBOpseT
IKOHOMHUUYECKHUM, IKOJIOTHIECKHM H QH3IMYECKIAM NPUHIIMIAM, KOTOPBIE JAI0T OCHOBAHHE
TOBOPHTh, YTO PpacCTaHOBKAa IOCTOB KOHTPOJIA, BHINOJHEHHAs YKa3aHHbLIM METOJIOM,
JACHCTBHTENBHO ABIISETCA ONTUMATBHOI.
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[Tpunoxenne Ne 22

Kk [Tonoxenuio

O NOBBINEHUH TOYHOCTH MMPOTHOCTHYECKUX OLEHOK
pajHalMOHHBIX XapaKTePHCTHK

PagHOaKTHBHOIO 3arpsi3HEHHS OKPYXKarolel cpes!
U O30BBIX Harpy30K Ha IIEPCOHAN U HaceJlIeHHE,
yTBEpXK/IeHHOMY HpHKasoM DexepaabHOM CiTyKOBI
0 9KOJIOTHYECKOMY, TEXHOJIOTHYECKOMY

M aTOMHOMY HaJA30py

OT «___» 20 r. Ne_

MeToa YTOYHEeHHe BeJJHYHHBI MOLHOCTH BbiGpoca

Ilpu nocraHoBKe 3a7a4yd B BEIPQXKEHHUE, OIMCHIBAIOINEE MCTOYHUK BhIOpoca
panuoaKkTuBHOM mnpuMecu B ypaBHeHumu (14) Ilpunoxenus Ne 5 Kk Hacrosmemy
ITosioKeHHnI0, BXOOUT MHOMXHTENEM MOHIHOCTE BeiOpoca Ps. Ecian paccmarpuBaemas
[pUMech SBIAETCA PaJUOAKTUBHOM, 4To M OyJaeM npeanosaraTe B nanLHeﬁmeM TO
MOLIHOCTh BbIOpoca OyleT onpeaenarses npomaenel-meM pacxoga G [M /c] Ha
06bEMHYIO aKTUBHOCTB NpuMecH Q [Kropw/m’] (Ps = GQ). IToatomy ana onpeaeneHus
MOIIHOCTH BEIOpoca HeOOXOOMMO M3MEPATH JBE BEJIUUYHHBL pacxod G H 00BEMHYIO
aKTMBHOCT (). Pa3paboTku JaTyMKOB, HEMOCPEACTBEHHO H3MEPAIOMMX MOIIHOCTH
BbIOpOCa, B HACTOALUEE BPEMSA OTCYTCTBYIOT. BenuuuHy pacxofa, B OCHOBHOM,
OlIpEAENAOT, UCXOAA U3 TOJMHOH MOIIHOCTH BEHTHJISLHUOHHBIX YCTAaHOBOK, MMEIOLIMX
BBIBOJ B BeHTTPYOy. OOBEMHas aKTHBHOCTH HE MOXET ONPEAENATECT B JUHAMHYECKOM
PEXKHME, [OITOMY BEJIWYMHA MOIIHOCTH BEIOpOCa HW3BECTHAa CO 3HAYMTENBHOH TIO-
IpelllHOCTEI0. BMecTe ¢ TeM, C YTOYHEHMEM MOINHOCTH BhIOpOCAa KOPPEKTHPYETCA Kak
00heMHasl aKTHBHOCTHh BO3AymHoro OacceiiHa, Tak W MacwiTaObl pagrOaKTHBHOIO
3arpA3HEHHMs OKpY KaloLeH cpe/ikl B ETIOM.

Bocnosisayemcss TeM, 4to ypaBHenue (14) Ilpmwnoxenus Ne 5 k Hactosmemy
[TonoXeHHUIoO ABJIAETCS THHEHHBIMH U MOIHOCTB BEIOpOCa B pellleHNe BXOAMT JIMHEHO,
MO3TOMY, PacCYMTHIBas HEKOTOPYIO HHTETrpajlbHYIO BEIHYHHY, B KOTOPYIO MOIIHOCTH
BbIOpOoca BXOAHMT Kak MHOXUTENb (HanmpuMep, MOIMHOCTh HO3Bl OT (bakena
paiMOaKTUBHEIX BBIOPOCOB), X M3MEpAA 3Ty BEJIMUMHY, Hampumep, natunkamu ACKPO,
fojaras IpPH 3TOM, YTO HX KOJIMYECTBO JOMKHO OBITH JocratoynbiM B C33 [1,2],
YHMCICHHOE 3HAYEHWE BEIUYUHBI MOHIHOCTH BhIOpoca HalmeTcs Kak OTHOINEHME
U3MEPEHHOM BEJIMYHMHBl MOIHOCTH J03BI K pacueTHOH (IIpH Py =D§’”)/D'}“)— €IMHAYIHOHN
MOIIHOCTH BbIOpOCa, T.€., IO Dﬁ’")— MU3MEPEHHOE 3HAYEHHE MOIIHOCTH J03bl, D'ﬁ")—
pacyeTHOE 3HaueHWe Mpu eauHuuYHOX MomuocTu). B ofmem caydyae anroputm
OINPCLECHUS YHUCICHHOTO 3Ha9EHUA BEIMYUHEI Py BRIVIAAUT CIIEAYIOMMM 00pa3oM.

1. Beibuparor maruuk, Gmkaimmii K ocH ciega BeIGpoca Ha MOJCTHUIIANOLICH
NOBEPXHOCTH.

2. PerucTpupyioT mNOKa3aHHd STOr0 JaTddKa B  pasiINYHBIE MOMEHTEI
Bpemenu D, (1,), rae i = 1,2,3, ....,.L, YIATEIBA HECTALMOHAPHOCTH MpPOIECCA MEPEHOCa
PaJIMOAKTHBHOr0 06/1aka IIPH Er0 JIBHXEHHH BJIONb OCH.

3. HaXO[AT MOMEHT BPEMEHH [, B KOTOPOM TOKA3aHUeE 6yAET MAKCHMATBHEIM.

4. BBIYUMCAAIOT B TOT XK€ MOMEHT BPEMEHHM B TOYKE BEIOPAaHHOTO JaTYHKa
MOMHOCTD 03B D, (t) npu Pg=1, T.e. HAXOAT:



79

Ijéfc)ﬂ(x,,y_,,zk,t*)z1,5-IOSV(FY)Eyoj'dx?dy?qeﬂ(x,y,z,t* B—(il;—R—) exp[—u(EY)R}iz,
0 0 0

B KOTOpO#H ge (X, ¥, 2, 1) paccuuTtado no ypasuenuam (14) u (1) Ipunoxenuit Ne 20, 21 k
Hacrosemy lTonoxenuto npu Py = 1.

5. Tak xaKk q(x, ¥, z, £) = Py qex(X, ¥, 2, 1), TO H3MEpEHHAA BeIMYAHA Dﬁ"')(t') u

paccuuTanHas npu Py = |1 onpeaendroTcs COOTHOLIEHHEM: DS"’) (t' )= Py ) (t' ) YTO U

v,en
-~ - * b *
IT03BOJISIET HATH UCKOMOE 3HaueHue Fg = Dv(”')(r )/ Dv(_“e)l1 (t )

6. Ecam B 06macTy pacnpoCTpaHEHHUs clela paavioaKTUBHOro objaka OKaXercs
HECKONBKO gaTdukoB i = 1,2,.N' To, ocyliecTBIAA NOAOOHYIO NMpoLeaypy Ui KaXJoro
[-ro matumka, abCoOMIOTHOE YKMCICHHOE 3HAauE€HHE Py HaXOAAT KaK CpEAHEKBaJApaTHUHOE

—
2 '

3 Pol /N . Taxas olenka mO3BONNT M3BENATS ANMAHAA HeCTAGHIBHON paboThI

i=l

Kakoro-HuOyab OJHOro U3 JAaTYHUKOB HAa BEIUYHHY Pp.

Jns craupoHapHoro BeiOpoca, M3MeEpAA BEIWYHMHY MOIIHOCTH O3B BHEIIHETO
obnyuenns natunkamu ACKPO, nonaras npu 3ToM, YTO MX KOJIUYECTBO YIOBIETBOPAET
KPUTEPUIO OCTATOYHOCTH, YHMCIEHHOE 3HAaY€HWE MOHIHOCTH BhIOpoca HalaeTcs Kax
OTHOLIEHWE BEJIMYMH MOINHOCTEH 103 M3MEPEHHON M pacyeTHON (NpH E€AMHUYHOM
MoLIHOCTH BeIOpoca) o gpopmyine:

PB = D$M)/D£Cn s

rae Dv("’)m M3MEPEHHOE 3HAYEHHE MOIMHOCTH [JO3BI, Dv(fe),l — pacyeTHOe 3HAYCHHE MPH

€IMHHUYHONH MOIUHOCTH.

ITocne yMHOXeHUA Ha Py BceX UCKOMBIX GYHKIIMOHAJIOB, BEIYUCICHHBIX C Gey(X, ,
z, 1), IOJIy4aloT pacnpee/eHus B aOCOMOTHRIX EAMHHLIAX.

IIpun 3TOM cnegyer yYUTHIBATh, YTO C YMEHBIIEHHEM HU3MEPSAEMOH MOLIHOCTH J035I

D, yBenuuuBaeTcss OTHOCHTENBHBIN BKIaJ (OHOBOIrO 3HAYEHHA MOIIHOCTH MO3BI, H,

TAKUM 00pa3oM, pacTeT MOrpeNIHOCTh MOIMHOCTH BEIOpoca. UtoOb1 yGeauThCcst B 3TOM
pPaccMOTPUM OILIEHKY BENMYHHBI MOILIHOCTH BHIOpOCa NPH HAJIHWYHUH €CTECTBEHHOTO HJIH
TEXHOT€HHOTO (oHa POTOHHOTO U3TyUEHHS.

Ilycre BemmuuHa Dy npencrapaser coGodf  GOHOBYIO MOIMHOCTH  JO3BI,

cO31aBaeMyl0  (DOTOHHBIM  H3JIyYEHUEM
€CTECTBEHHOTO 1709 TE€XHOI'CHHOIO
[IPOUCXOXKICHNUA, 8 U3MEPEHHE MOLIHOCTH
JI03Bl B YCIOBHUAX aBapwifHOro BheIGpoca
OCylIeCTBIS€TCL B [BYX TO4YKax Ha
paccTosHMAX Y u Y3, (Y < T3), oTcTOsIIKX
oT ocu BeIOpoca X, mpeacTaBisIOLINX
o = COOTBETCTBEHHO 3HaueHus D’; (¥7) wm
n n D’(Y,), yInoBNETBOPAIOIMIUX HEPAaBEHCTBY

D’y () > D"y(Y>) (puc.1).
Bgexnem 3HaYeHHe Beca S,
npeAcTaBIsIomero coboil OTHOCHTENLHBIH
Puc.l. OueHka BeNMYMHBI  MOIIHOCTH  BRIGPOCA pycyyarn Pa3sHOCTH U3MEPEHHOTO 3HAYECHMS

pauMOaKTHBHOW mpuUMecH B aTMocepy C YYeTOM

(OHOBBIX 3HAYEHHHM MOLIHOCTH O3k ecTecTBeHHOro wiy MOIIHOCTA JIO3BI 3a BBIYCTOM ¢doHoBoOrO
TEXHOrEHHOr0 MPONCXOKACHHA 3HaYeHUA K e€ abCcoiroTHOW BelMYHHE

Hanpasienue svibpoca
X




80

D; - Dy

8; = o - OueBHHO, YTO MPH BEINOJHEHHU YKa3aHHBIX HEPaBEHCTB &) > &; u §; ~ 0,
d
ecin D]~ Dy, Tlpa OnpenencHHBIX HAMM YCIOBHAX BENMYHHBI &) M & Oyayr
Dj - Dy 5 - D, - Dy,
o 7t D

MOIIHOCTH BbIOPOCA, U3MEPSEMOro IPH HOPMHUPOBKE Ha TOT WM APYrod JETEKTOp, C
y4deToM BecoB OyyT ONpeensaTsCs COOTBETCTBEHHO BEIPAKCHUAMM:

' ' . ' 2 2 2 <2
Py =D} o 01 /Dl pac , P2 = Douom 82/ Dipac 1 Pa =\/(P91 +PBz)/(51 +52)-
Takum obpasoM, ¢ yueroM (OHOBBIX 3HadeHui, oOliee BEIPAXKEHHE Ul YHCIEHHOTO

P, = NP2 st
3HAQYEHUd MOIHOCTH Bbleoca onpeacINTCA BmpameﬂueM: B~ Z Bi Z i , TAe
=1 i=1

8, = (D,’ -Dj )/D,’- M P, =Dy 8,/Dipac. Tlocne yMHOXEHMS BCEX HMCKOMBIX

(GYHKIHOHANIOB Ha Pp, BRIYUCICHHBIX C gen(X, ¥, 2z, f), NMONYYHM paclpeneieHus B
abCOJIIOTHEIX €UHHULAX.

MpCcACTABIATEL coboit cieaymiiee: 8| = , & YACJICHHBIC 3HAYCHUA

Crnmcok nuteparypsl k [punoxenuro Ne 22

1. Kopu I, Kopu T. CnpaBounHk mo wMaremaruke (I Hay4HBIX pabOTHHKOB WM
uinkenepos). M.: Hayka, 1974, c.48.
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Ipunoxenune Ne 23

k [Tonoxenuio

O IOBBILIECHHUH TOYHOCTH IPOrHOCTHYECKUX OLIEHOK
pamvalMOHHBIX XapaKTEPUCTHK

PagHOAKTHBHOTO 3arpI3HEHHA OKpYXarole cpelsl
¥ I030BBIX HAIrpy30K Ha NEPCOHAT M HaceleHHe,
yTBEPXIEHHOMY nprkazoM PenepansHoii cyxObl
TI0 9KOJIOTHYECKOMY, TEXHOIOTHIECKOMY

M aTOMHOMY Hazn3opy

OT«__ » 20 . Ne_

MeToa BbiGopa HanGosiee ONTHMANBHOrO AaTYAKA AJIsi HOPMHUPOBKH

Ecnu gerexropsl (GOTOHHOrO M3JIY4EHMS JNO3MMETPUYECKOr0 KOHTPOIS (HATYMKH
ACKPO), pacnionoxennsie B C33, 3adhukcupoBaTs B NONASPHON CUCTEME KOOpAUHAT § =
&(R;, @;), rne R; - paguyc i - ro OETEKTOpA, ¢; - a3MMYTAIBHBIA yroj, mMoJ KOTOPEIM
AX JETEKTOP PpaCIOJIOKEH OTHOCHTEIBHO
Havyana orcyera (C ceBepa Ha 10T MO
4acoBO# CTpenke), TO MpH 3adaHHH
HanpaBineHus BeiGpoca (GHCCEKTPHCHI
pacTBopa (akena), 3a1aBaeMOro yrioMm
(Qp, OAWUH U3 JETEKTOPOB (OTOHHOTO
H3ITy4YeHHUA Oyner PpacmonoXeH
Haubonee Omu3ko Kk ocH BeIOpoca
(puc.1). OueBHOHO, YTO MOIIHOCTH
JO3Bl, PETUCTPUPYEMAs STUM JaTIHKOM
ACKPO, 6yzner Bblme, 4eM y ApPYTHX.
ITosTomy n MomHOCTH BRIGpOCa ClieyeT
ONpPENENATH HO 3TOMY JIATYUKY.

AJITOpUTM ompezeneHns JaTdvka
6Kaifiero K ocu BeIOpoca BEINISIANT
cnexyomum obpasom.

Puc.1. Teomerpua onpenencHus KOOPAMHAT H HOMeEpa 1. HPPI 3aJaHHOM Ha-
natyvka, Ommxaimero k ocH Bbibpoca paaroakTHBHON NpaBlIeHNN BLIGpoca- NATYNK
npuMmecu: 1-10 — neTexTopbl GOTOHHOTrO M3NYHEHHA NOCTOB ?

koH1posss ACKPO; (X,Y) — xkecTkad cHcTeMa KOODAHMHAT; 6mwxaitimit x ocu BbIOpOCa, HaXOIAT,
(X',Y’) — noxanbHas CHCTEMAa KOOPAHHAT Bmﬁnpax MHHHMAJILHOE 3HAYEHHE
tauredca yrna  jgaryukoB ACKPO, pacnonoxeHHeXx B pactBope (- 90, + 90)
OTHOCHTENBHO HanpasieHns BeiOpoca (puc.1).

2. Ecnm TaHreHCHl YIJIOB, MOJA KOTOPBIMHM PacIIOJIOKEHBI HECKOJIBKO JATYHKOB
OTHOCHTENBHO HanpasJicHus BeIOpoca, 6yXyT paBHEI, TO OamkaifiiuM K ocu BHIGHpaeTcs
JIETEKTOp, UMEIOLIMHA MeHblNH paguyc R;. AHaOrMYHO MOCTYNAXOT, €CIIH AETEKTOPHI
JIe)KaT Ha OJIHOM npaMoif (Ha OOHOM JTyue).

3. 3HaueHUe MOIHOCTH NO3bI Kaxkaoro gardnka B C33 ¢uxcupyerca 8 3BM u
XpanuTca B TabNNLE MOA CBOUM HOMEPOM «i». Ui AaTINKa, BHIOpaHHOTO GIIrKaMIAM K
ocu BeIfpoca, onpenensioT AEKapTOBBI KOOpAMHATHE (X; ;) C OCBIO «X™» BAONB
HalipaBJieHNs BbBIOpoca W €ro HOMep «i», MO KOTOPOMY 3aTeM HAaxOAAT 3HayeHHe
MOLITHOCTH JI03bl, PETUCTPUPYEMOE ITUM JATYHKOM.
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onpeneNcHNe KOOPAHHAT KATIHKA
tauxaiimero ¥ ocu BHOpoca
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onpejeneHue NapaMeTpoB YOTOHHOro
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CYHTHIBAHHE HECTAUHOHAPHOrO
pemeHusa
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YTOYHEHHE MOLIHOCTH BHbpoca,

]

v

YTOYHEHHE MOIHOCTH BHbpoca,
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pacopeneneHue
MOLHOCTH JO3H
o oCH BHbpoca
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PacYeT MOIHOCTH
IO3K OT obseMHOro
HCTOYHHKA

BH6OpP AHTEPECYIOWEr0 MOMEHTA
BPEMEHH IJIA pacHeTa
dyHKIHOHANOB
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IpencTaBIeHHE
H30KPHBHIX Ha
KapTe MECTHOCTH

pacyeT NOBEPXHOCTHOH
aKTHBHOCTH NOICTHIACIEH
IIOBEPXHOCTH

ONpeneNeHue MapamMeTPoB
HOTOHHOrO HINYHEHHA
PaiHOaKTHBHOH IIPUMECH

pacHeT MOIJHOCTH JOIH

OT 3arpA3HeHHOR
noxcTunamomeit
[IOBEPXHOCTH

pacyeT Jo3H NpH¥
HHI IS HY

nojcTHNIAIONEH TOBEPXHOCTH:
E'f’ 71/ 2° 'J'(E'r ); ’Y(E'y)
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NPERCTABNEHHE H30K03
HA X2pTe MECTHOCTH

OpPENCTaBNIEHUL H30OZ 03
HAa KapTe MECTHOCTH
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