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MATEMATHYECKOE 1 TPOTPAMMHOE OBECIIEYEHME JJIs1
OINPEJIEJIEHUSA YPOBHS TEXHOTEHHOM HATPY3KH HA
ATMOC®EPY 3A JIJIMTEJbHBbII NEPUO/ BBIFPOCOB OT

XUMHNYECKHU OITACHBIX OFBEKTOB

Abstract. A complex approach is offered to the estimation of potential danger of
objects of fuel and energy complex which allows to build the estimations of ecological
risk taking into account the results of stochastic modeling of atmospheric processes in
the zone of influence of potentially dangerous objects. The computer system of
prognostication of dangerous situations is developed with visual presentation of results
of modeling as ecological maps.

BBenenue

CoBpeMEHHBI  ypOBEHb DKOJOTMYECKOH Oe30macHOCTH  YKpauHbl, K
COXKQJICHHIO, TIOKa eIlle HE COOTBETCTBYET MEXKIYHApOAHBIM TPEOOBAHHUSM, 4YTO
00yCIIOBIIEHO YpE3MEpPHBIMH TEXHOTCHHBIMH HAarpy3kaMH Ha MPUPOIHYIO CpELY,
HEpAllMOHANBHBIM ~ Pa3MEICHHeM TPEINpHsITHI  AHEPreTHYeCKOW  OTpacilH,
MIPUMEHEHHEM ycTapeBIInX TexHojornii. K Hanbonee omacHBIM B 9KOJIOTHYECKOM
OTHOIIEHWN OOBEKTaM CIIEIyeT OTHECTH TEIUIOBBIE M aTOMHBIC SIIEKTPOCTAHIIHH,
BOJOXPAaHWJIMIIA, HEPTENPOBOABI W Ta30NPOBOABI, a TAaKKE HAKOIUTEIN
MIPOMBIIIJICHHBIX M OBITOBBIX OTXOMOB. PelreHne MHOXKECTBA 3KOJIOTHYECKUX
npoOiieM, HAKOITUBILUXCS 33 IOCIIEIHUE JIECITUIICTHS], CBA3BIBACTCS C pa3padOTKON
HaHHOHaHBHOﬁ CTPaTeruv NpUuOPUTETHBIX IO 3KOJIOTO-OKOHOMHWYECCKHUM KPUTECPUAM
MEPOTIPHATHH, KOTOPbIC 6a3UPyIOTCS Ha OIIEHKAX KOJIOTHYECKOTo prcka [1-3].

J1J1s1 KOMITJIEKCHOM OLIEHKH COCTOSTHHSI aTMOC(EpHI M BBISIBIICHUSI TEPPUTOPUI
TIOBBIIIEHHOTO PHUCKa IO aTMOoc(epHOMY (BaKTopy HEOOXOJMMO pacCMOTPETH Pl
JOCTaTOYHO CJIOKHBIX 3ajad, CBSI3aHHBIX C MOJEIMPOBAHUEM 30HBI BIWSHHUS
TEXHOTCHHBIX OOBEKTOB IIpHM HEOIATONPHATHBIX IOTOAHBIX YCIOBHAX. OTOT
KOMIUIEKC 3aj7lad pelIaeTcs Ha OCHOBE aHalnW3a JaHHBIX MOHHUTOPHHTA U
KOMIIBIOTEPHOTO ~ MOJIEJIUPOBAaHMS ~ TEXHOTCHHBIX  HAarpy30K, CBS3aHHBIX C
(GYHKIIHOHUPOBAHHEM TIOTEHITMAIBHO OTacHBIX 00hekTOB ([T00). B xauectse [T0O
MOXET pPacCMaTpHUBaThCS JIFOOOW MPOMBIIUICHHBII OOBEKT, OpPHEHTHUPOBAHHBIN Ha
BBIPA0OTKY, IepepabOTKy WIH HCTIONB30BAHNE TOIUTMBHO-3HEPIETHYECKUX PECYPCOB.

Jlyisi  IPOTHO3MPOBaHKMS M CBOEBPEMEHHOIO MPEAyNpekaAeHHus Haubosee
OITIaACHBIX CI/ITyaL[I/Iﬁ HCO6XO[[I/IMO OIICHUTb YPOBEHb TCEXHOTCHHBLIX HArpy3oK Ha
arMocdepy ropoza (peruoHa) oT AeSTeIbHOCTH OAHOro Wik Heckoibkux 1100 ¢
YYETOM METEOpOJIOTHUECKUX (PaKTOpOB, OCOOCHHOCTEH 3acTpoiiku M perbeda.
UccnenoBanne  BiaMsHUA ~ 3TUX  (DAKTOpPOB  CBSI3aHO C  pasBUTHEM U
YCOBEPIICHCTBOBAaHWEM  MaTeMaTHYeCKHX MOAENEH  IpOIeccoB  IMepeHoca
3arpsI3HSIONIMX BEIIECTB, MOCTyHAaloOmMX B arMocdepy or BeiOpoco [100. B
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pe3ynbrare MOJICIIUPOBAHUSI MOYKHO MOCTPOHTH MIPOCTPAHCTBEHHOE
pacrpezienieHle KOHLEHTPALMi HanOoJiee OMACHBIX BEIIECTB B 30HE BIMSHUS
ofHoro wiu HeckosbKuX 10O ¥ OLEHUTH YPOBEHb IKOJIOTMYECKOIO PHCKa JUIs
HaceJIeHHsI MPWIETAIOIINX TEPPUTOPHH.

BoNbIIMHCTBO ~ M3BECTHBIX ~ MaTeMaTHUECKMX  Mojeliell  arMoc(epHbBIX
MPOLIECCOB HE YYHUTHIBACT BEPOATHOCTHBIM XapakTep (akTopoB pHcka W
pacripeseieHe  METEOpOJOTMYECKHMX  YCIOBHM BO BpeMeHH. BHuManme
uccienoBaresied B ATOW 00NacTH COCPEIOTOYCHO WIIABHBIM 00pa3oM Ha
MaTeMaTHYeCKUX METOMax pelieHus ypaBHEHHH TypOymenTHOU auddysuu [4-6].
3HAUUTENIFHO PEXe MPEAJIararoTCsl MOJEIN TEXHOTEHHBIX HAarpy30K OT BBIOPOCOB
KOHKPETHBIX TPEINPHUATHI C OIEHKOW WX BiMsAHMUSA Ha Hacemenue [7, 8]. Kak
NpaBWJIO, MaTeMaTHYeCKHe MOJENH arMOC(EpHBIX MPOLECCOB MCCIEAYIOTCS Ha
TEOPETHYECKOM YpOBHE, 03 MpPUBSI3KM K KOHKPETHBIM TEPPUTOPHSIM U OLICHKH
BpPEIHBIX BO3/ICHCTBUI Ha HACEJICHHE.

[lonyueHHble Ha TEOPETHYECKOM YpPOBHE MOJENM W pPEIIeHUs TpeOyloT
JIOCTaTOYHO CJIOKHOW aJanTallii ¥ HACTPOWKM JUIS HCIIOJIB30BaHUS B 3a/adax
MOHHUTOPHHIa KOHKPETHBIX HMCTOYHUKOB BBIOpOCOB. Kpome Toro, mmsi MpHHATHA
pemieHnit  pe3ynabTaThl MOAEIHPOBAHUS YAOOHO aHANM3MPOBaTh HE B BHUJE
aOCTPaKTHBIX OIICHOK, a KaK IPOCTPAHCTBEHHOE pPACHpEeNICHHe TEXHOTCHHBIX
Harpy30K ¥ pPHCKOB, T.€. B BHJIC 3JIEKTPOHHBIX SKOJIOTHUECKHUX KapT, MOITyYCHHBIX C
npuMeHeHneM coBpeMeHHbIX [ IC-TexHomornii.

IlocTanoBka 3agaun

B nanHO# pabore paccMaTpuBaeTCsi KOMILICKCHBIH MOJIXOJ K PELICHHIO 3a/a4
MoHuTopunra ITOO, KOTOpbI BKIIIOYAeT CTAaTUCTHYECKOE MOJCTUPOBAHUE
TEXHOICHHBIX Harpy3okK OT BI)I6p0COB CTalMOHAPHBIX HWCTOYHUKOB Ha OCHOBE
M3BECTHBIX METOJIOB, KOMIBIOTEPHBIE CPEACTBA HCCIEIOBAHUSI pacIpe/IeeHHs
npuMeced s KOHKPETHBIX TeppuTopuil (Ha mpumepe BBIOPOCOB MPEANPHITHN
TOK), paspaborky ['MC-TeXHOIOrUil MPOCTPAHCTBEHHOTO aHAN3a TEXHOTEHHBIX
Harpy30K ¥ PUCKOB JUIsl HACEICHNUSI.

Onenka [IOO 1o yKa3aHHBIM OSKOJOTMYECKHM KpUTEpusiM oOecriedunBaeT
BO3MOXHOCTb TIEPEHTH K 3a7ade TPHHATHS OOOCHOBAHHBIX YIPaBICHYECKUX
pelIeHwi, CBI3aHHBIX ¢ BRIOOpOM Oomee S(P(EKTHBHBIX PEKUMOB SKCIUTyaTallli ITHX
OOBEKTOB, TIOMCKOM TMOAXOMAIMX TEPPUTOPHUI Uil  MPOEKTHPOBAHMS — HOBBIX
TIPESATIPUATHI, PEIICHHEM BOIPOCOB JIMKBHIAIMM WM peKoHCTpykimu Tex 1100,
KOTOpPBIE HE COOTBETCTBYIOT SKOJIOTMYECKMM HOpMaM. Ha cranusax npuHATUS pelleHni
JIOTTYCTHMBIN DKOJOTMYECKUH PHUCK OLIEHMBAETCS HA YPOBHE TOCYIapCTBEHHOMN
OKOJIOTHYECKOM  OKCIepTH3bl (C  y4eToM  MEKIYHApOIHBIX  HOPMATHBHBIX
JOKYMEHTOB), YTOOBI B CIydasx €ro MpPEBBINICHHsS BOCIOJb30BAThCS METOIAMH
9KOHOMHUYECKOTO W TIPABOBOTO PETYIMPOBAHUS JEATEILHOCTH COOTBETCTBYIOLIMX
MPEANPUITHH.

CraTHcTHYECKOEe NTpeJcTaBIeHHe MaTeMaTHYeCKUX Mojieseit

Ha coBpemenHoM oTame JIsi  MareMaTHYECKOTO  MOJIEIHPOBAHMS
pactpoCTpaHeHUs] 3arpsi3HEHHs B aTMOcC(epe HCHONIB3YIOTCSI JiBA OCHOBHBIX
MMOAXOAA: peIIeHHe ypaBHEHHWS TypOylneHTHOH mupdy3un W OIMIUPUKO-

59



CTaTUCTUYECKUN MOAX0, KOTOpBIA  Oaszupyercst Ha  HCIOJIb30BAHUU
HHTEPIOJIMUPYIOMUX Momeneld (B OCHOBHOM — rayccoBckoro tuma) [7]. Bomee
LIMPOKOE PACHpPOCTPAaHEHHE B HACTOAIIEE BpeMsl MONy4MI BTOPOH MOAXON,
KOTOPBIN OKa3aJicsi 0osiee MPOCTHIM U yIOOHBIM JUIsi KOMIIBIOTEPHOH peasi3aliH.

JleTepMHUHUpPOBAaHHBIE  MOJENIHM  JIOCTATOYHO  YAOOHBI  JUId  aHalu3a
TEXHOTCHHBIX HArpy30K, CBS3aHHBIX C KPAaTKOBPEMEHHBIM BO3ICHCTBHEM
HeOmaronpuATHEIX ~ (haktopoB. OmHAKO I aHanm3a Oojee IIMTENBHBIX
BO3JCUCTBUI  CIIEAYeT  BOCIIONB30BAThCA ~ CTATUCTUYECKHM  TIOAXOIOM K
MIOCTPOCHUIO  MAaTEMAaTHYECKUX  MOJENeH, YYMTHIBAIOIIMM  paclpeieicHre
METEOPOJOTHYECKIUX XapaKTePUCTHK BO BpemeHw [8].

PaccmarpuBaemblii B JaHHOW paboTe IMOAXOA OCHOBAaH Ha HCIOJIH30BAHUH
(hopMyITBI, TOCTYIMPYIOIICH MOJHYI0 BEPOSTHOCTh BCEX BO3MOKHBIX COOBITHIL. B
KayecTBe  COOBITM B JaHHOM  Cllydyae  HUCIOJB3YeTCS  MHOXECTBO
METCOPOJIOTUYECKUX CHTyaHHﬁ, TAe Kaxnaass H3 BO3MOXHBIX CI/ITyaHI/Iﬁ UMEET
OIIPE/IEIIEHHY0 NTPOIOJKUTENILHOCTD BO BpeMeHH {; .

Cunrast Bpemsl TIEPEXOAHBIX TIPOIECCOB  HE3HAUMTENBHBIM, CHaJaia
3alMChIBAEM KOHLEHTPALUK, CBSI3aHHbIE C OJHHMM HAlpPaBICHUEM BETpa, a 3aTeM
CYMMHpYEM BCe 3HaUCHHsI KOHLIEHTPALIUH, TOJTyYeHHbIE 3a TPeOyeMblIii TIepHo.
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rac pi — MOBTOPACMOCTb WJIM BECPOATHOCTH i-on MeTCOpOJ’IOI‘PI‘IeCKOﬁ CUTyalluu.

®dopmyna (1) ompemensieT CTAaTHCTHYECKYIO MOJIENs B Hanbosee obiiem Buze [9,
10].

UtoOBl OmpenenuTh CpPEAHIOK KOHIEHTPAIIMIO BpPEOHBIX NpUMecedl Ha
HCCIIEyeMO TEPPUTOPHH 32 JUIMTENBHBIA Teproa (Mecsil, TOom), HeoOXOanMO
MTOJyYUTh METEOPOJIOTUYECKIE TaHHBIE 3a ATOT mepuoi. HamoMHuM, 9TO Kaxmas
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METEOPOJIOTHYECKAasI CUTYaIlUs OINpeesieTCsl HalpaBIeHHEM U CKOPOCTBIO BETpa,
COCTOSIHHEM aTMOC(epbl U KOJIMYECTBOM OCAJIKOB.

Merteoposornyeckue Ciry>KObl €KEJHEBHO OMPENENSIOT CPEIHECYTOYHOE
HalpaBjeHUE U CPEAHIOI CKOpOCTh BeTpa. OHAKO B PO3€ BETPOB OOBIYHO yUTEHO
TOJBKO BOCEMb OCHOBHBIX HarpasieHuid. [l Oojee TOYHOrO oOmpeneneHus
pacnpeneneHusl KOHIEHTPAUU 3arps3HEHUs 32 JOCTATOYHO JUIMTENBHBIA MEPHON
Bpemenn T (Mecsil, TOI) HEOOXOAUMO YYECTh BEPOSTHOCTU IPOMEKYTOTHBIX
HampasJIeHUH ¥ CKOPOCTeH BeTpa, KOTOphle HAOMIONANNCh HA TMPOTSHKEHUN
paccMaTpuBaeMOro IEPUOAA, T.€. ONPENEINTh OTHOCUTEIBHYIO ITOBTOPSEMOCTH
CKOpPOCTEH BeTpa sl N MPOMEKYTOUHBIX HAIIPABJICHUH.

YroObl MOCTPOUTH PO3y BETPOB U N IPOMEXKYTOUHBIX HAINPABICHHH,
HCIIONB30BAKCh pe3ynbTrarel pabotsl [10], rae ommcaH MOCTATOYHO MMPOCTOI
AJITOPUTM  MHTEPIIOIAINU  TTPOMEKYTOUHBIX BepOHTHOCTeﬁ, OCHOBaHHBIM Ha
METO/IaX aHATUTUYECKOI TeOMETPHH.

Paccmotpum cratuctuueckoe mpenacrasieHue Gopmysnel (1) B pa3BepHyTOM
BH/JIE, C YIETOM BEpOSATHOCTEH MPOMEKYTOUHBIX COCTOSHHIA:

Cz:ep (X’ y)= Z Z ij Z pjicﬂm‘j‘i (X’ y' f )+ Cmr (X’ y)PH.IT ' (2)

m=1,nj=1k i=1,6
e Pj; — BEPOATHOCTb i-TO COCTOSHUs aTMOC(ephl MpH J-0ff CKOPOCTH BETpa;
Pyj — BEPOATHOCTb M-ro HANpaBleHHs BETPa NpPH -0l CKOPOCTH BeTpa; M —

WHJCKC HAMpaBIICHUsI BETPa; | — MHICKC CKOPOCTH BETpa; [ — HMHJAEKC Kiacca
YCTOWYMBOCTH  arMocgeps, C, —KOHUeHTpamust  JUIs  ONpPEIETCHHON

METEOPOJIOTHIECKOW CHUTYAIl|H, OMpPEAETICHHAs C MOMOIIBI0 JAeTePMUHHPOBAHHON
monend; Cyy, Pur — MOIENB Ompenenenuss KOHICHTPAIUY TIPH YCIOBUH INTHISA U
BEPOSATHOCTH IITHJISI COOTBETCTBEHHO.

Crarucrtudeckasi moguduxauus mogeau MATATI

[Tokaxkem Oojee JeTanbHO OTAEIBHBIE JTalbl TOCTPOCHHS pa3BEPHYTOM
cTaTUCTHYeCKOll Monenun Ha npumepe moxenu MATATD. IlomdepkHem, 4TO
aHaJOTUYHBIC TPE0OPa30BaHMsI MOXKHO TTOJYYHTh U ISl MOJIEINIeH, OCHOBaHHBIX Ha
ypaBHeHHH TypOyneHTHOH tuddy3un.

B o6mem cirydae momens MATATD nmeet Bun:

C(va:Z)ZLEXp _y_22 exp _(Z_#d’)z +exp _(Z +GH2947)2 f

2mio,0, o, o

83.BH.CD (3)

raie Q — MOLIHOCTh HEMPEPHIBHOTO HMCTOYHHUKA, [r/c]; U — cKOpOCTh BeTpa Ha

Bpicore  H,,, [m/c]; ay(x)—ropmoHTaanaﬂ mucrepcus,  [m]; O'Z(X)—

BepTHKaibHas aucnepens, [M]; H,, — xoHeumbiii nogbem uuieiiga nan semeit

n
(>ddextusnas BhicoTa TOombema muwieida), [M]; f..., :Hfi’ e f,—
i=1
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MONIpaBKa HAa YMEHBIICHHE KOHIEHTpAIM{ 3arps3HEHUS 3a CYeT BIHMSAHUA i-TO
¢daktopa (BBIMBIBAHHE OCAIKaMH, XHMHUYECKas TpaHChOpMaIlys, MOTIOIICHHE
MOJICTUJIAIOIIEH TOBEPXHOCTHIO U T.11.).

CHavana 3amumieM ypaBHeHue (3) B BEpOSTHOCTHOM BHIE Uil Ciydas
pacrnpocTpaHeHus pUMecel MpU ONPeIeIeHHOM HalpaBJIEHUH U CKOPOCTH BETpa.
[Iycte 3TO0 OymeT BOCTOYHBII BeTep co CKopocThio U, =15 wm/c. Tloatomy,

YUUTBIBasi BEPOSITHOCTHOE pacrpeiesieHre crparudukanun arMocepbl, MOJeNIb
MOYKHO IIPE/ICTaBUTh B cne,uyfomeM BUJIE:

2
y2 Hwh
C(x,y) __P11 pl. expl == [€XP| — 5 | fesug (4)
Z Yi 9, Zj 20_Yi Zo-zi ’

rae P11 — BEpOSITHOCTh BOCTOYHOTO HAIPaBJICHHs BeTpa Mpu ckopocTu U; =15 m/c;
P,; — BEPOSTHOCTH COOTBETCTBYFOIIMX COCTOSHHUI aTMOC(hephl MPH CKOPOCTH BETpa
U; =15 wm/c; Uj; — cKopocTH BETpa Ha BBICOTE YCThs TPYObl P CKOPOCTH BETPA

Ha BeicoTe (uorepa U, =15 wic; O\, , 0, — COOTBETCTBCHHO TOPH3OHTalbHAs U

BEPTHKAJIbHAS IUCTICPCHH i-OH CTpaTI/I(I)I/IKaLlI/II/I arMocdepsbl.
Masee, mpocyMMHIpOBaB (4) 1Mo pasHbIM CKOPOCTSIM BETPA, TIOIYIHM:
2
2

clx )_gipi L exp L |ex _ B, f (5)
,y 7 j=1 Y i=1 pjl ujio-yi p 20—2 p 2 2 63.611.CD

Zj Yi Zj

Bripaxxernne (5) MOKHO paccMarpuBaTh KaK CTaTHCTHYECKYIO MOIENb
paccenBaHusI 3arPSI3HCHIST UL OLPEACIICHHOTO HATIPABICHHS BeTpa (BOCTOYHOTO).

YT006BI 3amucaTh CTATHCTHYECKOE PEACTaBIeHHE Moaeiu (3) B 3aBepILICHHOM
BHIIC, HEOOXOMMMO mpocymmupoBarh (5) MO BCeM BO3MOKHBIM HAIPaBICHHAM
BETpa, C yYETOM CHTYallWil, CBSI3aHHBIX CO MITHJEM, & TAKKe B3aMMOICHCTBHS
BBIOPOCOB ¢ BHemIHE#H cpeoit [10]:

k 6 1 y2 H Zr[)_
C.,=Cy . exp| — =" |- exp| — ——- |x
“ 2_1; ; pJ ujiayi O-Zi P 20_)2’i P Zalzi
n k 6 y2
XeXp m mT Pm p i exp - | (6)
R RE R AN e =
- '—)Z CaX,
x exp| — -exp| — ,
o Uji(Hep-L)

rae Uj — CKopocTh BeTpa Ha 3ddekTuBHON BbicoTe (akena BbiOpocoB H,, npu
CKOpOCTH BeTpa Ha BbicoTe (uuorepa U; [m/c] mis i-ro cocrosuus armocdepsr;

Hequ —a¢dekTrBHAs BbICOTa MoAbeMa (akena BBHIOPOCOB MpHU j-0if CKOPOCTH
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BeTpa, [M]; u ji(H,,-L) — CKOPOCTE BETpa Ha BBICOTE H., —L npu ckopoctu BeTpa

Ha Bbicore Qumorepa U; [w/c] ams  i-ro  cocrosHus  atmocdepsr;

(o2 O'i — COOTBCTCTBCHHO TOPU30OHTAJIbHAsA W BCPTUKAJIbHAsA AWUCIICPCUUN i-ou

Yi? z

cTpaTuhHUKAIIH arMocdeps; Xm(X,Y,@m) =XCOSPm+YSiN@m, Ym(X,Ysom)=-
XSiNgm+yCoSpm — hopmyIsl mepexoia K APYroil CUCTEME KOOPIHHAT CBSI3aHHOM C
[IOBOPOTOM HAaIIPaBICHUSA PACIPOCTPAHEHUs 3arpsi3HAIOLIUX BEILIECTB HA YIOJ ¢m
10 OTHOIIICHUIO K BOCTOYHOMY HAIPABICHHIO; L — BBICOTA MITHUIICBOTO €O, [M].

Amnanornunbiv  06pa3zom Oblma MOJTyYeHa CTATHCTHYECKAs MOAM(UKAIMs
K-momnenn PoGeprca [13].

[Tomy4yenHple TakuM o00pa3oM MOAMGUKAIMK OBUIM HCIONIB30BAHbBI I
CTaTHCTHYECKOTO MOZIEINPOBAHUS MPOCTPAHCTBEHHOTO  paclpeeIeHuUs
TEXHOTE€HHBIX HArpy30K OT BBIOPOCOB CTAllMOHAPHBIX TOYEUHBIX HCTOYHHUKOB 32
JUTUTENBHBIN Tepro BpeMeHn (MECsIil, TOM) Ha MPUMEPEe BO3ACHCTBHS BHIOPOCOB
TEII na teppuroputo ropoaa Kuesa.

B kauecTBe BXOIHBIX JaHHBIX [JIs MOZEJIMPOBAHUA Ipoliecca INepeHoca
3arpsI3HSIONINX BEIIECTB UCIOJIB30BAINCH CIEIYIOINE XapaKTEPUCTHKN: CKOPOCTh
W HampaBlicHHE BeTpa (po3a BETPOB Ul JAHHOTO PErHOHA); MapaMeTpbl, KOTOpbIe
XapaKTepU3ylOT  CTpPaTH(PUKAIHIO armocdepsl [8l; KOJINYECTBEHHBIC
XapaKTEPUCTUKK IS  HMCTOYHMKOB  BBHIOPOCOB  3arps3HSIONINX — BEIIECTB;
XapaKTEPUCTUKN KAauYeCTBEHHOTO COCTaBa BHIOPOCOB; KapTorpauyecKue JaHHbIC
T10 PACTIONIOKEHHUIO HICTOYHUKOB BEIOPOCOB M TMPHIIETAIOLINM TEPPUTOPHSM.

ITpoGnema yTOUHEHHUs] BCeX HEOOXOOMMBIX MApaMeTPOB ISl aJaNTalud
mozenu (6) k ycmoBusim roporna Knesa Goree etanbHO paccMaTpuBaeTcsi B pabore

[10].

KomnblotepHas cucteMa Mo/IeJJMPOBAHMS ONMACHBIX CHTYyalMii

Jlisi  KOMITBIOTEpHOW  peanu3allii  TOCTaBJICHHBIX 3ajad  pa3padoTaHa
ABTOHOMHAsT MH(OPMAIIOHHO-KOMITBIOTEPHASI CHUCTEMa, MOJYJIbHAs CTPYKTypa
KOTOPO# IpeJicTaBiIeHa Ha puc. 1.

CrneBa ToKa3aHbl MOJY/IH, OOECIEUMBAONIME PadOTy C JAaHHBIMHU, BKIIOYAs
coOcTBeHHO 0a3y JaHHBIX M CPEACTBA, HEOOXOAMMBIE JJIsI TPOCMOTpA M
BH3yann3alMd WHpOpManWH, KOoTOpas B HEH XpaHuTca. B 0asze maHHBIX
coziepkuTcsi MHGOPMAHs O TOTEHIMAIBGHO OIACHBIX MPEANPUSTHSIX, KOTOpBIE
BHOCAT HanOoJsiee CyIIeCTBEHHBIN BKJIAJ B 3arpsizHeHne arMocdepsl. B uactHocTH,
0a3a JaHHBIX BKJIIOYaeT CBENEHUS 00 O0OBEKTaX TOIUIMBHON SHEPreTHKH,
MIPEACTABISIIONIMX ~ MAakKCHMalbHYIO  ONACHOCTh  JUIi  HACENCHUS  CPeau
CTalMOHAPHBIX HCTOYHUKOB 3arpsi3HEHHS aTMOC(EpHI.

JlaHHbBIE TIONIPA3AENAIOTCS Ha ISATh KATETOpHil: Kaprorpaguyeckue AaHHbIC
(kapTbl HWCCIlenMyeMbIX TEPPUTOPHIA), XapakrepucTukd npennpusatuii  TOK,
rapameTpbl BBIOPOCOB, METEOPOJIOTHUECKHE JITaHHbIE, HH(OPMAIHs O XMMHUYECKUX
BEIIECTBaX.
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Puc. 1. MonynbHast CTpyKTypa KOMIBIOTEPHON CHCTEMBL
(ITH3 - cranuoHapHbIe TTOCThI HAOMIOACHHUS 32 3arPS3HEHUEM)

LleHTpasibHBIA MOY/JIb BKJIIOYAET KOMIUIEKC MAaTeMaTH4YeCKUX M YUCICHHBIX
MOJIENIEH, C MOMOIIBI0 KOTOPBIX TPOWU3BOAATCS BBIYMCIICHHSI, HEOOXOIUMBIC ISt
MIPOTHO3UPOBAHMSI TEXHOTCHHBIX HArpy30K IIPH Pa3HBIX METEOPOJIOTHIECKUX
YCIOBUSIX M CIIEHapusx BBIOpocoB. [yt MaTeMaTHuecKoro MOJEIMPOBAHMS
TEXHOTCHHBIX Harpy30K 3a JUIMTEIbHBIA MEpUOJ IIPeUIaracTcsl ONMCaHHas BBIIIC
CTaTUCTUYECKash MOIU(UKALUS U3BECTHBIX MOJENIEH, Ilie KOHICHTPALUH BPEIHBIX
npUMeceil MOTYT OBbITh OIPEACNCHBI M3BECTHBIMH METOHAMH (KaK C MOMOIIBIO
monean MATATD, Tak 1 Ha OCHOBE ypaBHEHHs TypOyJIeHTHOM mudy3um).

Monynb BU3yanu3anuu O0ECIIEUYMBACT HPOCTPAHCTBEHHOE IIPEACTABICHUE
YHCIICHHBIX PE3YJIbTATOB MOACIUPOBAHUS B BUE DICKTPOHHBIX KapT TEXHOTCHHBIX
Harpy3ok W kKapt puckoB [11, 12]. Kaprorpaduueckas wuHTEpHpeTanms
MareMaTH4eCKUX pacyeToB NPHUBOAUT HMX K BHIY, Haubosiee ymnoOHOMY Juist
UCIIOJIb30BaHMSl B CHCTEMax IIPUHATHSA PEIICHWH, U B TO K€ BpPEMs CIYXKHUT
WHCTPYMEHTOM ITPOCTPAHCTBEHHOTO aHAJIN3a M COZAEPKATEIHHOM MHTEPIIpETalun
Pe3yJIbTaToOB MaTeMaTHYeCKOTO MOJICIIMPOBAHUS 111 KOHKPETHBIX TEPPUTOPHH.

[To xkapraM MOXHO JIETKO OIPEACIUTh HEAOCTATKH HCIOJIb3yEeMBbIX
MareMaTHYeCKuX MOJeNield, HaWTH OTAeNbHbIE NOTPEIIHOCTH, BbI3BaHHBIC
omMOKaMH MOJICTIMPOBAHMS, OLICHUTH MOJYYCHHYIO KapTHHY B LIEJIOM U BBISBHTD
TEPPUTOPUH NOBBIILICHHOTO PHCKA.

PaspaboranHas cucrema BKIIIOYAET TAKKe MOXLYIb pacyera pucKoB. OH naer
BO3MOJKHOCTh IOJyYHTh KOJMYECTBEHHYIO OLIEHKY HEraTHBHOTO BO3IEHCTBU
TEXHOTCHHBIX 3arpsA3HeHHH arMocdepbl Ha 300pOBbE HACENECHHS, KOTOpPOe
npokuBaeT B 30He BnusaHus npeanpustuil TOK. Bpemnnoe Bo3aeiicTBHe MOXET
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peanu3oBarbest B (hopMe HEMEUIEHHBIX TOKCHYECKHX d(P(EKTOB I XPOHUIECKUX
3abosieBanmii. [yt olleHKH pucka TOKCHYecKuX 3()(EKTOB MCIONB3YeTCsl MOJENb
WHIMBU/IyalIbHBIX TOPOTOB Bo3AeHCTBHS [3].

IIpenyoxkeHsl  Takke MpPOrpaMMHBIE  CpeAcTBa ISl Iepexoja  OT
MIPOCTPAHCTBEHHOIO  PACHpENEICHUsI YPOBHEH TEXHOTEHHBIX HArpy3ok K
pacIpeielieHHI0 MHIUBUAYAJIbHBIX M KOJJICKTUBHBIX PHCKOB. Takum oOpasom,
KOMITBIOTEDHOE MOJIEINPOBAHHUE 3aBEPIIAECTCS OLIGHKOW TEXHOTEHHBIX PHUCKOB,
KOTOpBIE PEKOMEHAYETCA HCIOIb30BaTh B KAYECTBE OCHOBHBIX KPUTEPUEB MJIS
MIPUHATHUS YIPABICHYECKUX PEIICHUI.

PazpaboranHble IIpOrpaMMHBIE cpencTsa HCIONB30BaIACh JUIS
MOJICIIIPOBAaHMS HauOoJee ONAacHBIX CIIEHAPUEB 3arpsi3HEHMS aTMOC(epbl roposa
KueBa BeIOpocaMu TEIUIOBBIX 3neKkTpocTannuii (Ha mpumepe TOI-5 u apyrux
npeanpusituii TOK). Pesynsrarsl aHannsa NpeiCcTaBieHbl B BHJIE SKOJOTHUECKUX
KapT TEXHOT€HHBIX HAarPy30K Ha MPU3EMHBIN CIIOH aTMOC(epbl U KapT pUCKa.

Jist mpoBepKM  aJeKBaTHOCTH pa3pabOTaHHBIX MNPOTPAMMHBIX — CPEJCTB
3HAUEHUs]  KOHIEHTpalMi, TOJXy4eHHblE B  pe3ynbTare  MOJETHPOBAHUS,
COINOCTABISUIUCh C JAHHBIMU HATYPHBIX H3MEPEHMH, KOTOpble MPOBOAMIMCH Ha
rmocrax HaOMIONEHMS 332 COCTOSHHEM IPU3EMHOro cios armocdepsl I Kuesa.
UroObl HEHTpanu30BaTh BIMSHHE TPAHCIOPTA, IUISI CPABHEHUS OBUIM BBIOpPAHBI
MOCTH HAOJIOZICHUS], PACHIOIIOKEHHbBIE B 3eieHON 30He. CpaBHUTEIBHBIN aHAIN3
ITOKA3all, 4TO PE3YJIbTAThI KOMIIBIOTEPHOIO MOJENUPOBAHHS C JOCTATOUYHO BBICOKOM
TOYHOCTBIO COBNAJAIOT C HM3MEPEHHBIMH KOHLEHTPALUSAMH, YTO MOATBEPKIAET
aJIeKBATHOCTH MPEIOKEHHOTO MOIX0AA.

BriBoabI

PaccmatpuBaeTcs CTaTUCTUYECKUI MOIXOJ K MOJAEIMPOBAHUIO TEXHOTEHHBIX
Harpy3ok Ha arMocdepy H arMoc(epHBIX pPHCKOB, KOTOPBIH YYHTHIBACT
BEPOSITHOCTHOE pacnpenenesue METEOPOJIOTHYECKUX cUTyauuit 3a
¢ukcupoBanHbIil mepuox BpemeHu. Ha ocHoBe o0miei Qopmynsl  monHON
BEPOSTHOCTH TIOCTpPOCHa cTaTHcTHYeckas Momudukanus wmomenmun MATATE,
KOTOpas HCIHOIb30Bajach Ui MOAEIMPOBAHUS TEXHOTEHHBIX HArpy30K OT
BBIOPOCOB KOHKPETHBIX IPEANPHUATHH 32 JUTMTEIBHBINA IEPHO]] BPEMEHH.

Pazpaborana KOMIIBIOTEPHAs CUCTEMA, KOTOpas obecrieunBaeT
MHQOPMALMOHHYIO TONJEPKKY TPH PEIICHUM AaKTyalbHBIX 337ad OXPaHbl
OKpPYIKAIOIIEH Cpe/ibl, CBA3aHHBIX C PEryJIMPOBAaHUEM BHIOPOCOB B aTMOC(epy OT
CTAIlMOHAPHBIX MCTOYHUKOB. IIpennokeHHbIe MPOTrpaMMHBIE CPEACTBA MO3BOJISIOT
OTIpPENIC/INTh YPOBHU TEXHOTGHHBIX HArpy30K M PHUCKM JUId HAaCeJIeHUs TNpHU
U3MEHeHHU pexxuMoB padotel [1OO, uCIONb30BaHUM aJIBTEPHATHBHBIX BHIOB
TOIUINBA, C YYETOM METEOPOJIOTHYECKHX JIAHHBIX M OCOOCHHOCTEH KOHKPETHOTO
peruoHa.
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AHAJII3 OCHOBHUX CUCTEM HAJIAHHSI IOBHOBA’KEHb
KOPUCTYBAYAM

Abstract.Analysis of the method famous authorizing user to use data located in

information system. One of widespread methods authorizing based on the use matrix
models.
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