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ITPUKJIAJTHAA MATEMATHKA

YVIK 551.509.32
A.B. Ctapuenko, A.A. bapT, /I.B. [leru, B.B. 3yer, A.Il. [llenexor,
H.K. Bapamkora, A.C. AXMeTIIHHA

YHCJIEHHOE H SKCIHEPHMEHTAJIBHOE HCCJIETOBAHHE
COCTOHHA ATMOCPEPHOI'O IIOTPAHHYHOI'O CJIOA
BBJIM3H ASPOIIOPTA BOT'AINIEBO

BBe;[erme*

Cneofi atMoct ephl, OpHIErAIOMIER K 3eMHOH mo-
BEPXHOCTH, B KOTOPOM DAcCHOpefeleHHE METEOpPOINo-
FHYECKHY BelHYHH ONpefclAeTCA BIHAHHEM NOJCTH-
nammed NOBEPXHOCTH H TYPOVIEHTHOCTBIO, HOCHT
Ha3BaHHe NOTPAHHYHOTO clof aTMochepu B HuEE-
HeM IpH3IEMHOM ero mogcnoe (Tommmsao# 30-50 m)
OCYHIECTBIAET CBOK) X HIHELeATEIBHOCTE HelOBEK.
CnacHele ABNeEHY, GOPMHPYIOIIHECHE B STOM CIOE
(TyMaHE, METeNH, OCAfKH, TONCHELHO-HIMOpPOIEBEE
OTHOXEHHA, TAKHE KOHESKTHEHEE ABNSHHH KaK TpO-
3@, MIKBAN, CMEPH), CEPbe3HO OCIOXHMIOT (B OTHENE-
HHX CIyYaf% H Lo KAaTacTPO( HIeCKHE NOCIEe[CTBHE)
QVHKIHOHHPOBAHHE MHOTHX X03A8CTBEHHHX 00BLEK-
TOB, B T.H. HA3¢MHOrO H BOILYIIHOTC TPAHCIOPTA,
sHepreTHEH. Ocolyi ONACHOCTE ANA EHIHEgEATENE-
HOCTH NPefcTABNAeT VXYAMIeHHE Ka4ecTBa OpH3EM-
HOTO BO3LVEA (MPEeBLHIIIfHHE OPEefenbHO JOINYCTHMER
KOHOEHTPANHEE 3arpAsHAICMHX Ta30B H aspozonei)
BCIefCTBHE NPHPOLHEEX KATAKNHIMOE (obmupHEX
NOEAPOE, HIBEDHEHHH BYNKAHOB) HIH AHTPOIOTEH-
HHX BHOpocoB (pe3ynbTaTa HHTEHCHEHOH Xo3AHCT-
BEHHOH JEATENBHOCTH HeloBEKA HA KPYIHHEE ypba-
HHIHPOBAEHHE TEPPHTOPHAX), NPHBOAALIHE K o0pa-
30BAHHED CMOIa, MHOTHE KOMIOHEHTH KOTOPOTO Xa-
PAKTEPHIYIOTCHA BHICOKOH TOKCHYHOCTBED H OCHabmsa-
IOT BHEHMOCTE. B cBA3H ¢ 3THM ofHOH HI aKTyalb-
HeHmux npobmeM Kak (YVHEAMEHTAIBHEIX, TaK H
IPHENafHEE HAayK O JeMIe ABNASTCA OpodleMma coi-
OAaHHA HHEQOPMANHOHHHEY CHCTEM MOHHTODHHTA H
OpOTHOZHPOBAHHA COCTOAHHA NpHIeMHOTO CIOA aT-
MochepH HAag HaceNeHHEIMH OYHETAMH H KDYIHHMH
TpaHCOOpTHHMH yinamu Ocoboe 3HaueHHe TaKHe
HCCNefOBAHHA NPHOOPETAIOT B CBAIH ¢ HeoDXogHMO-
CTBE) oDecmedeHHS 0E30MACHOCTH EHIHELEATENBHO-
CTH B EPYIHEX a3poNopTax, TAe BOIHHKHOBEHHE JI0-
KANLHHE HeONaroOpHATHHE aTMocG epHHX ABmeHHi
MOXET NPHBECTH K YPEIBRMaHHEM cHTyaquam Llpo-
GmeMa MomeT DHTEL pEIIeHA TONLEC OPH BHELDEHHH
BEHICOKOTOUHHY HIMEpHTENBHHE npHOOpoB, pabo-

" Pafora BEIIONHEHA npH ¢EHEAHCOBOH noppepaxe PLIT
"HayuHrle B HAY9IHO-Negar 0THUECKHE KAaRPsl HHHOBAITHOH-
HoAE  Poccmr" wa  2009-2013 (rockomIpaxr M
14 B37.21 0667) u P9 PH (rpagt Ne 12-01-00433a)

TAION]HX B CHCTEME C pPe3ylNbTATAMH MATEMATHYECKD-
ro MOLENHDOBAHHA KOHKDPETHOHR CHTYALHHE.

He menee BamHOe 3HaYeHHE HMEOT HHTEPIpE-
TAUHA PEIYNALTATOE YHCIEHHOTO MOLENHpPOBAHHA B
TepMHHAX HABIEHHH H NAapaMeTPOB NpH3eMHOH MOro-
OH, B TOM YHCHE ONEHKA BOIMOMHOCTH BO3HHKHOBE-
HHA H HETEHCHEHOCTH ONACHHX ABNEHHE H PEe3KHX
HIMEHeHHH IMOTOIH;
 H3HKo-Teorpag HuecKHX ocobeHHocTel palioHa mpo-
rHO3A Ha SBOMOITHIC TMOTO0f000pasyIoN[HE CTPYETYP.

Ienpio gampol paboTH ABNfAeTCA ampodanus
HMEION[Erocs MpOrpAMMHOTO ODECHEYEHHA H HIME-

OIEHEA BIHAHHA JIOKANBHEIX

PHTENBHEX NPHOOPOB ANA HCCIEJOBAHHA COCTOAHHS
arMoc epHOr 0 DOTPAHHYHOTO CIOA HAL aspoIopToM
Eorameso, pacnonoxedunm Bonusu r. TomMck

MaremaTHYecKAA MOJETh H YHCICHHBIH Me-
TOI pelleHHHA

B paunofi padoTe UWHCNEHHOE HCCHEROBAHHEE JO-
KaNbHHE aTMOCHEpHHEX NPOLECCOB HA OMpaHHYeH-
HoH TeppHTOpPHed NPOBORHNOCE C NOMOIIBIO pazpa-
barmBaemMoil B ToMcKOM FocyLapcTBEHHOM YHHBED-
CHTeTe MeioMacTabHod MeTeopomormueckoH Moge-
nH BHcoKoroe pazpemersd [1,2] 3ra mogens ABmseT-
cA HETHAPOCTATHYECKOH M BEMIOYAST TPEXMEPHEHE
HECTAHOHApPHHE YPABHEHHA THAPOTEPMOGHHAMHKH
aTMoct epHOTO HOTPAHHYHOTO CHOA ¢ HapaMeTpHIA-
UHed TYpOYNeHTHOCTH, MHEpPo( HIHKH BIarH, GIHH-
HOBONHOBOH H KODOTKOBONHOBOH (comHedHoH) pa-
OHALHH, afBCKTHBHOTO H CKPHTOTC DOTOKOB TENNA B
aTMocdepe H Ha FpaHHIE e B3aHMOLeHCTBHA € HOJA-
CcTHHaroW e NoBepXHOCTRI0. HE%e B IpefmonoKeHHH
KBA3HCTALHOHADHOr 0 H3IMEHEHHA MIOTHOCTH BO3LYEA
IpeLCTABNEHE OCHOBHEIE VPABHEHHA MogelH [3].

YpaBHEHHE HEPAIPHIBEHOCTH
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YPRBHEHHE COCTOAHHA

p=pRT,R=R,(1-q)/ M, +q/M,,).®

3mecek X,V,Z — AeKapTOBH KOOPAHHATH, ock Ox
HampaBlIeHAa HAa BOCTOK, ock Oy — Ha CeBep, u,V,W-
KOMIOHEHTH CEOPOCTH BETPA, p,p,T — OIO0THOCTE,

OaBINeHHE H TeMIepaTypa Boifyxa, ¢ — cyMMapHas

VOENLHAA BIAKHOCTE, COCTOALAA HI napoobpasHoi u
obmagHo# EmarH; (rgy — AROEAEBAT BIAra, D,
Qjc.forcd: gbrmn s ®v+®cio:¢d+®a'ai'n=0 — MAacCOoBEHE
CKOPOCTH 00pasoBaHHA BOAAHOTC Napa, odmadHoH H
OOEGEBOH BNAard COOTBETCTBEHHO, BHpaXeHHA AIA
KOTOPHEX B3ATH H3 MOENH «TeImoro gomgan Kecc-
aepa [4]; Wiam — ckopocTs ocampeHHA nox,uezmn
Bonm;f— mapametp Kopmonuca, Ky, Kz . Kz -
Kozl d HyHeHTH TYpOynenTHOH nqud dyzuu (ropHzoH-
TanbHOH, BEpTHEANLHOH AJA KONHYECTEA ABHAEHEA K
TEmNa), KOTOPHE PACCIHTHBANHCE ¢ HCIONB30BAHHEM
oEDQepeEnHaneHOH MofenH TypOyneHTHocTH [1], 2
— YCEOPEHHE CBOOOLHOTO NafeHHT, 5=T{pg/p}mc‘p =
NOTeHIHANEHAT TEMIepaTypa, /Mg — razoBad NOCTO-

agHag, Mg, Mg, — Monexynapumii Bec cyxoro

cp= (1-g)car +qCpm20 -
TennoeMEOCTs Bo3AYEa, (g — Dagatomnil pagHany-
OHHEH IOTOK, Y‘IHTHHHIOU.IHH NOTNOOIEeHHE, OTpAXEE-
HHE H PACCEAHHE I[JIHHHOBO.TIHUBOH H KOPOTEKOBOIHO-

BO3LYXZA H NApOB BOJEH,

BoH pagHanEH [3]

T'pasuunLe yCcHOBHA ONA CHCTEMH YPaBHEHHE
(1) — (8) gon®uu ORITE 2afaHb HA MIeCTH CPAHAY Na-
panneneNuNefa, orPAHHYHBAIOIIETO OONACTE HCCHE-
LOBAaHHA

Ha pepxueidi rpanune npu -=H.

ou v el 0q 0q,.,

=0w=0"=y2 0.9
o ¥ ==0.9)

& e

Ha 0oKOBHE OTEpHTHE NOBEPXHOCTAX HCIONL-
30BANHCL TAK Ha3lHBAeMEE (PAafHALNHOHHHIEY TCpa-
HHYHHE YoIoBHA B ¢ opme Knemna — Bunerensmcona
[1], obecneduBaromue ycToOHYHBOCTE H Damadc IpH
NONYUEHHH YHCHEHHOTO pPEIIEHHA 3a CYeT MHHH-
MansHOH AedopMalHH H OTPAKEHHA BOIMYI[eHHH,
NOKHAAKNI]HE PACIETHYIO 00NACTE.

Ha sumEef rpanue odnacTH 3aaBanHuck NOTOKH
Tenna, BIarH H TPEHHE B COOTBETCTEHH C OCHOBHEIME
COOTHOMEHHAMHE TeopHH Hogobus Monuna-Obyxosa
[2,3]. TemmepaTypa DOBEpXHOCTH HOYBE HAXOLHIACE
H3 PEIIEHHA OfHOMEPHOTO HECTAHOHAPHOTO YpaB-
HEHHA TEONOOPOBORHOCTH C NOCTOAHHEIME Ko3( H-
I[HEHTAMHE, SHAYEHHA KOTOPHEY 3aBHCAT OT THIA KaTE-
FOPHH 3eMIEN0NB30BAHNHA T0UBEL

Huxmuaa rpasuna obnacTH HccnefoBaHmHAa cOBNOA-
O@eT ¢ NOBEPEHOCTRED, MOSTOMY JIs Y4eTa oporpa-
QHdeckof HeOQHOPOLHOCTH DACUETH NPOBOAATCH B

KpHBONHHeHHOH CHCTeMe KOODAHHAT, CBA3AHHOH ©

Tatnuua TexHEEY9ecKHe XapaKTEPHCTHEHE MeTEOCTAHOHEHE WA L2220

Meteoponorudeckuii napamerp | Juanazon TounocTs HIMEpEHEA

1 | Jagnernne 600 — 1100 rlla +0,5 rlla opu 0 — 30 C,
+1,0rlla opu —50 - +60 C

2 | Temnepartypa -52-+60C +0,3C

3 | OrgocHTENLHAA BIAKHOCTE 0-100% +3% nopu 0 -90%,
+5% mpm 90 — 100%

4 | CropocTs BeTpa 0—60 wmic +0,3 mlc

5 | Hanpasnenune BeTpa 0 — 360 rpagycoe | £° rpagyca

6 | Hegxue ocagks 0 — 250 maluac 5%
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mexapTomoft cnegypomuM npeobpazonanmen (O(x,)) —
pensed NoBEpXHOCTH 0DIACTH HCCHEQOBAHHA):
§=x,n=y,5=H(c-80x,n)(# - 8(x,)).
(10)
Jagaua pemasTcAd YHCIEHHO METOLOM CETOK.
PacueTHas obnacTs cocTaBNAETCH KOHEYHBIM SHCIOM
HENEPECEKANIHECT KOHEIHHY o0neMoB. JHAYeHHA
KOMIOHEHT CKOPOCTH BETpA ONPEJENAOTCA Ha TPaHax
KOHEYHHX 00BEMOB, CKANAPHHE XAPaKTepPHCTHE — B
yentpe. JuckperHsanua guQ ¢ epeHUHANILHHEI YpaB-
HEHHH OTHOCHTENBHO NPOCTPAHCTBEHHHE KOODAHHAT
OCYMIECTEBIAETCH C HCOONBIOBAHHEM METOSA KOHEY-
HHX 00beMoB [6], mo BpeMeHH NPHMEHAETCH ABHAA
TpexcnolHan cxeMa Agamca—FBamdopra, KoTopas
HMEeeT BTOpOH IOPHOK ANNpOKCHMALHH [0 BPEMEHH.
Hz-3a Toro, 4Te cXema YCIOBHO YCToHMHBA, 8 MEIO-

CETKH C HeDONBINHM BEPTHKANLHEIM IIaroM BOTHIH
NOACTHIAION[EH NOBEPXHOCTH, TO ANA ¥ MeHBIIEHHA
OTFPAHHYEHHA Ha WIar [0 BPEMEHH HCIOONBIYETCA
cxema Kpamka — HuxoncoHa AnA anmpoKcHMAHH
OHDVIHOHHOrO CHArasMoro OTHOCHTENBHO KOODOH-
HaTH -. IIpH annpoKcHMALHE KOHBEKTHEHET 4IEHOB
VPABHEHHHA NPHMEHAETCH MOHOTOHH3IHDOBAHHAA OPO-
tuponoToroBad cxema MLTU Bam Jupa [7], Munumu-
SHpYKOL[ad BIHAHHe crxeMHo# guddyzum Oxomua-
TENBLHO MONYYAeTCH CHCTEMA PAZHOCTHHE TPEXTOHEH-
HHY NHHeHHHX VpaBHeHHHA, pellasMad METOROM
IPOTOHKH BLONb BEPTHKANBHOH KOODAHHATH [IA
Ka®ELOr0o y3da FOPHIOHTANLHOIO CEYSHHA CETOYHOHN
obnacta. CornacoBaHHe molleH CKODOCTH H JABNEHHA
OCYLIECTEBIACTCA ¢ MNOMOIUIEI CXEMH «OPEFHKTOD-
KODPPEKTOP®, B KOTopOH Ha 3TAlle KOPPEKLEH KOMIO-
HEHT CEOPOCTEH pellasTCd PaiHOCTHOE YpaABHEHHE

MﬂC]I[TﬂaHHE MOOENH, KaK [OPaBHONO, HCOOIBIYVIOT H e -
VacCOoHa C OOMOINEIO NONHHEHHOO METONA BEPEXHEH
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Puc.l Paccuumannsle 1 usMepenHsle JHAYEHUE npuzeMuoll memnepamypeol 12, ckopocmu W10 u nanpaenenus
D10 eempa vad asponopmom Bocaueso 3 oxmaops 2012 coda. % — usmepenus WITX-520,0 — daunwvie ¢ caii-
ma meteo.infospace.ru. CnnowHas xpusas — paciem no Modenu. Bpems mecmuoe
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penaxcague -OF H «xpacHo-depHOTOR VIOPAROHLH-
BAHHA Y3I0B CeTKH B mnockocTH Oxy [2]

TIpuGopsr AnMA HIMEPEHHH MeTeopoIoTHIe-
CKHX IapAMETP OB

lna mccnegoBaHHA HoTOZH BONHIH a3pomopTa
HCOONB3IOBANCH H3MEPHTENEHEH KOMNNEKC, B COCTAE
KOTOPOTo BXORHT:

1 CepruduueEpoBasHEE MeTeopoNorHdecKHE
Temmeparypuuid  opodmnemep MTII-5  (Bepcmn
pacllHpeHHOTC  TEMOSPAaTyPHOr®  GHANA3oHA H
BHCOKOTO paipemennd, npouzBogcetee 000 «HIIO
ATTEX»),

2 ApromaTEdeckad METEOpONOrHIECK AT
crannus WA L5200 (« VaisalaOy», Puanaegus).

IMeTeoponorudeckHe BeNHYHHE B HHEHEM CIOE
aTMoc epE HMEIOT XOPOIIO BEPAMEHHHHE CYTOYHEH
X0 H IHAYHTENBHYIO MEECYTOYHYI HIMEHUHBOCTE.
Habnrogeuua 3a ero coCcTOSHHEM B a3spoNopTax
TOMOWEID  CTAHZAPTHHX CPEACTE  PafHOIOHRH-
pOBAaHHA He  COOTBETCTEYRT  BPEMeHHEM  H
IPOCTPAHCTBEHHHIM MACIITadaM 3TOH HIMEHIHBOCTH.
Hamepurenraui  xommnexc MTII-3  nossonser
oToOpaKaTs TEPMHYECKYE) CTPYKTYPY HHEHETO
1000-meTpoBore cnox arMocdepel H NONyYaThk E€
BpeMeHHYI NHHAMHKEY ¢ QHCKPETHOCTRED [0 BEPTH-
KanpE0# koopguHarte 10-50 M. H mepHogEYHOCTREIO 3
mEH Juanazon HimepenHs Temneparypu ot —30 go

mpopamemep MTII-3 pgomDonHHTENEHO VYEOMIIEK-
ToBaH ABTOMATHYECKOH METEOpONOTHIECK 0l
cragnqueit WXT320. OHa B aBTOMATHIECKOM PEEHME
OpHEIEMHEE 3HAYeHHA aTMocd epHOro

TEMIEPATYPHL, OTHOCHTENLHOH

HIMEpPHAET
MaBIEHHA,
BIAXHOCTH, CKOPOCTH H HaNpaBNeHHA BeTpa, BHIIAB-
WIHe HHAKHe OCAlKH H rpag. B Tabnune npegcraBme-
HB HEKOTOPHE TEXHHYECKHE XADAKTEPHCTHKH METEO-
CTAHIHH.

IIpubops H3MEepHTENBHOrO KOMIUIEKCA PETYILAD-
HO NEPefaOT JaHHEE HIMepEHHA HA KOMIBIOTED, C
KOTOpOTe 2aTeM ygamneHHo cobHpamoTecs ceTeBHM
XPAaHHIHIEM B apXHB HalIogeHHE

HexoTopsie pe3yasTAThI H HX 00CYRIeHHE
PazpadboramHas mezomacmiTabHad MOLENbs H H3-
MEPHTENBHEHA KOMINEK: DEINH OpHMEHEHH K HCCIE-
OOBAHHIO METEOpPONOTHYECKHE YCHOBHH Hafg aspo-
noptom Borameso (85,21°E 56,38°N). IIpu pacuete
XapaKTEPHCTHE aTMoct epHOTO HOTPAHHIHOTO CHOA C
HENEK) YMEeHBINEHHA HEONPENeleHHOCTH 3afaHHA
rPAHHYHEYX VCIOBHHE HCOONB30BANack TEXHONOTHS
BIOMEHHHX DAacUeTOB. IlepBOHAYANBHO PAcUETH
IpoBoAHNHCE AnA obmacTe pasmepom 200=200 KM, B
LeHTpe KoTopoRt Haxogurca r. Tomce (85,0°E
56,5°N). PesaynnTaTh pacdeToB 3aTEM HCIONLICBA-
THCE GNA ONPEeRENcHHA TPAaHHYHEY YCIOBHE [IA HC-
CIEQOBAHHA COCTOAHEA aTMOC) epH HAfJ TEPPHTOpHEH
pazMepomM 50x50kM’ , momoXeHHe LeHTPA KOTOpOH

+50C° Mereoponorugeckuii TEMIEPATYPHEH
2500 — 2500 — 2500 —
2000 — 2000 — 2000 —
= = =
- 1500 —| _ 1500 —| - 1500 —
e i s
- _ 5 _
2 3 o
5 1000 —| I 1000 — I 1000 —|
@ i) m
500 — H00 — 500 —
L ]
o T | T | T | T | T | o T T 'l T | T | T | a T | T | T | T | T |
4 0D 4 8 12 18 4 ©0 4 8 12 18 4 0 4 8 12 18

Temnepatypa, C
03.10.2012 00:00

Temnepatypa, C
03.10.2012 06:00

Temnepatypa, C
03.10.2012 12:00

2500 — 2600 —
2000 —| 2000 —
= I =
= 1500 — = 1500 —|
£ - 5 -
L&)
T 1 o —
2 1000 2 1000
500 — 500 |
u-_ o 2
L L L TTTTTTTT T
-4 ] 4 a 12 18 -4 o 4 8 12 18

Temnepatypa, C
03.10.2012 18:00

Temnepatypa, C
03.10.2012 24:00

Puc.2. Bepmuxanshvle npoduau memnepamypsl Had aspenopmom Bozaweso 3 oxmzbpa
2012 zoda, usmepenHsle memnepamypHuim npodunemepon MTI-5 (sravku #), u paccyu-
MAKHBLE C NOMOWbIO ME3oMACtiMabHoll Modenu (CnaolHele kpugtle)
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coBIagaeT ¢ OeHTpoM obmactu 200x200 kn’. Taxod
TNOAZOf MOSBONHA NOBHCHTh PaspelleHHE METEOpPO-
NOrEIECKOH MOgenH Lo | KM H HCOONB3IOBATE B pac-
yetax 30 yposmefl mo BepTHXANLHOH KOOpLHHATE.
Ilpu zagasuu cBOHCTE MOACTHNAKOL]EH MOBEPEHOCTH
PACCMATPHBANOCE CEMb KATETODHHE 2&MIENONLIOBA-
HHA BOJHAA MOBEPXHOCTh, NOBEPXHOCTE C HEIHATH-
TENLHOH PACTHTENLHOCTRID, CENbCEOXOIAHCTBEHHELES
yrofbd, NHCTBEHHHH, CMEMIaHHHHE H XBOHHHH &ec,
ropofickad 3acTpoHka ITH KaTerOpHH O0TIHYANHCE [0
CHENVIONHM NOapaMeTpPaM: BHCOTA MIEPOXOBATOCTH,
ansdefo, Temnod H3HYECKHE cBOHCTBA MOYBH, mapa-
MeTp HCOapeHHH, CTENEHL YePHOTH, TEMOEPATYpa Ha
royouHe 2 M (ANA modBELD).

Ha puc. | npegcTaBnesEn pacCYHTAHHLEIE IO MO-
OelH H HIMEPEHHEIE 3IHAYEHHA NPHIEMHOTO BETPa H
TeEMOepaTypsl BOIAYEA LNA paliioHa aspomopTa Gora-
weso 3a 3 oxtabpa 2012 roga. Kpome toro, npuene-
KalHCh [aHHBIE CTAHAAPTHEX HaONOEHHH B OCHOB-
HEHe MeTeoponorudeckue cpokm (0, 6, 12, 18, 24 1,
BpeMA MeCTHOE), Mpe[cTaBIEHHEIE Ha CAHTE me-
teo.infospace.ru. B Tedenne cyTox mpoHcxoguno yse-
nEIeHHe obmaduHocTH oT 0 — 9 ODannom, faBnceHHEe HOo-
uuzmEnoce ¢ 1019 rlla go 1009 rlla. Betep mpu me-
GoNpIIoH CKOPOCTH OT INTHIA Lo 2 M/c O HeycTodH-
YHB, HO NMPEHMYI[ECTBEHHO C CEBEPHOH COCTABIAK-
wei. Habnroganca xopollo BHpaXeHHEHR CYTOYHEH
X0 TEMIOEpaTypH BOSAYEa (AMIUIHTYAA COCTABHIA
11,5 °C). Bunagesse ocagyoB B 3TOT LEHL He OTME-
Yanock. TaKHe YCIOBHA MOTOAH CdOPMEDOBANHCE B
TEMNOM CEKTOpPE MNONAPHOQPOHTOBOTO IHKIOHA,
IeHTP KOTOPOTO PACHONATANCH HAL MOEHEM Y DATOM.
K xonny amanusHpyeMHEZ cyTOK 4epes LOMCK mpo-
LIEen TemIHE §poHET.

H3 pucyska BHEHO, UTC B JHEBHOS BpeMdA pac-
CUHTAHHBIE [0 MOJENH 3HAYEHHA NPH3EMHOH TeMIIe-
PATYPE IyHUIIE COOTBETCTEYIOT HIMEPEHHAM, BEIION-
HEHHHM C DOMOL[BI MeTeocTaHOHH W1 X220, koTo-
pad paclolioXeHa Ha TEPPHTOPHH aspomopTa Coria-
COBAHHOCTL NPefCTABNSHHHE Ha PHC. | KPHBHE 1o
TEMOEPATYPE VAOBIETEOPHTENbHAad Haubompmme
PACKOXMNEHHA MEXAY PesyNbTAaTAMH pPacdeToOB H H3-
MepeHHHE TeMnepatypi (go 3°C) madmoganHch B ¥T-
PEHHHE Yack B [eloM MOEHO OTMETHTh HEKOTOPYED
CTHAKEHHOCTE KPHBEHE HIMEHEHHS METEODONOTHTE-
CKHE BENHYHH [0 MOJeNH, T € OHAa HEJOCTATOMHO
pearupyeT Ha Oollee MENKHE NyNbCAlHH XapaKTEpH-

CTHK.

Ha puc. 2 npegcTasnedo conocTaBIEHHE PACCYH-
TAHEHX H HIMEPEHHEHX BepTHHANLHEX Opod Hmed
TeMIEpAaTypH B TedeHHe cyToK 3 okTAdpa 2012 roga.
AHANH3 MAHHBIE, NONYYEeHHHX HA TEMIEpPaTyPHOM
Ipod HIEMEpEe, HOKA3HBAET, ITC B NEpHOS HAOMIOHE-
HHHE OHNC 32) HKCHPOBAHO YMEHbIIEHHE BEICOTH
TYPOYAEHTHOrO NPHIEMEOLC CIOA B HOYHHE H VT-
peunme gacu (cm 0:00, 6:00 u 24:00 mecTHOrO Bpe-
MeHH) PesyneTaTe YHCIEHHEX PACYETOB [AIA STHE
SHAaUEHHHE BpeMeHH CYTOK JaiOT HECKONBEO 3aBH-
UIEHHEE 3HAYEHHS STOH ®e XapaKTEPHCTHKH B
pHeeHoe Bpema cyTok (cu. 1800 mMecTHOro BpeMenH),
KOr[la MOBEPEHOCTh JEMIIH HHTEHCHBHO HAarpeBacTCH
CONHEYHEIMHE NAYYaMH H BOIHHKAST BEpTHEANLHOE
TypOYIEeHTHOE MEepeMEIIHBAHHE B aTMOC(EpPHOM IO-
PPAHHYHOM CHOE Hajl TEPPHTOPHEH ASpONOpTA, HIME-
PEHHA H PAcdeTH XOPOMIO COCNACYIOTCA L akHM 00-
pasoM, CONOCTABIEHHE MOKA3EIBAET, WTO ME3OMAac-
MITA0HAA METEOPONOTHIECKAT MOJENL BEICOKOTO paz-
pemenna [1, 2] gaeT zopoulee KONHYECTBEHHOE CO-
FNACHE ¢ SKCIEPHMEHTOM B CHTYALHH, KOTLa VIET B
pacYeTaX KOHBEKTHBHHE TYpOYNeHTHRIX 30 dexToB B
NOTPaHHYHOM CIOE #ABIAETCH ONpefelAlmHM B
HOYHEIE H YTPeHHHE Hach, KOrJa HHTEHCHBHOCTE
TYpOYIEHTHOCTH NafgaeT, Pe3yIbTATH HHCIEHHOTO
MOSENHPOBAHNA AT XOPOLIEe KaleCcTEBEHHOE COrMa-
CHE C 3KCIEPHMEHTOM.

S3arRmoeHHe

]IpBI[CTaB]IEHH KOMIIOHEHTHRL HHL'IJ{}pMElL[HOHHOT{}
H3MEDHTENEHO-BREITHCIHTENEHOI O KOMINEKCA, COZOa-
BacMore QIAd MOHHTOPDHHIA H TIpOrHOIHPpCEAHHA
QIIACHBXE ONOoTroqHBIE ABIEHHH Hap aspolopTaMH.

IIpouspegena ampofaluA HMEIOLEToCA Opo-
rpaMMHCTO oﬁecneqemm H HIMEpPHTEIBHHX HpH{}O-
POB [ANA HCCIEJOBAHHA COCTOAHHA a'rmoccbepnnro
IOTPaHHYHOr O CIO0A Hall aspolIopToM BOI‘EU.IEBO

PE3YJ’II:|TE{TBI HCCIENOBaHHA IIPOAEMOHCTPHpOBA-
JIH NEPCHOEKTHBHOCTE HCOONB3ICBAHHA HHElJ CpPMAaHOH-
Horo HIMEDHTENEHO-BEMHECIHTENEHOTC KOMIIEKCA
ANA MOHHTOPDHHTA YCJ’I{}BHﬁ INorogel Ha OG'BEKTEI
BO3IOVIIHOI O TPAHCOopTa. B ganpHedmeM Heobxogm-
MO DpOAONEHTE &0 RHPOEBHHIO H OnAd OApYyIHEI ME-
TEOPONOTrHYECKHE XAPAKTEPHCTHE H aTMOCQ epHEX
ABNEHHA, B YacTHOCTH, ONPENENSIONIEX BHEHMOCTE B
pafoHe aspoOpoMOB
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3ATAYH T'PAHYJIOMETPHH

OfbexToM IpPaHYNOMETPHUECKOTO AHANKIARBIA-
eTCH JIHCIEPCHAA CHCTEMA@ H3 YACTHI[ CIyqaiHEX
paIMepoB H O opMul. PazMep 4acTHL onpefelNdeTc ee
OHAMETPOM X (HAMOONBIIHM pACCTONHHEM  MEEIY
TOUKAMHE NOBEPXHOCTH), KOTOpPHE Kaxk cnyuafinmas
BENHEYHEA pacmpefencH ¢ mnoTHocTelo P(X) m Ha-
yaneEHMHE MoMeHTamH M(k) papEnME MaTeMaTHIE-
CKOMY OmHAAEHIO k-off cTemenmm pgmametpa Popmy
YACTHIH TapaKkTEePHIVIOT €8 MePH CepHIHOCTH A H
[, paBHEIE CTHONIEHHAM TIOIafH MNOBEPXHOCTH H
00bEMa 9YACTHLOH K KBagpaTy H KyDy gHameTpa B
CHNY 3KCTPEMANBHEE  CBOHCTB Imapa 3TH MEePH
YEOBIETBOPMOT HepasercTRaM a< T u J< /6.

HM3MepeHHAMHE YacTHI] FeOMATEDHANOB YCTAHOB-
neno, cnyuafigme senmeunn 4 1 § obnagaior Helma-
YHTENEHOH BapHanHed (¢ Koz HIHEHTOM BapHALHH
7%) 1 HMeroT mapaMeTpH paccesHua 4 =2 1 §=072

Manaa papuagus Mep cepHIHOCTH YACTHL KOH-
KpeTHOH IHCTIepCcHEH CHCTEME MO3BONAET CIHTATh HE
IOCTOAEHEIME 0e3 ymepda ANA TOYHOCTH TPAHyIO-
METPHYECKHE PACIETOR. B 3TOM cIy9ae MaTeMaTHYE-
CKHE OMH[AHHA IUIOMAaNH NOBEPXHOCTH H oDneMa
qacTHIH pasEH cooTBeTcTBerHo & “M(2) u 5 -M(3).

Tpu stom otmomenue F = a -M(2) 1 § M(3)
PABHC CYMMapHOH MIOLIaLH IOBEPXHOCTH YACTHI B
e[HHEYHOM 00BLEME H HFPAeT OCHOBHYKO pONE B MHpo-
leccax LpodJeHHA

Db dexTHBHOCTE gpobieHHR

TODHHEX ITOPOX

BIDHEOM XAPAKTEPHIVETCA OTHOMIEHHEM JHEPLHH
gpodnesHHs, T e o00pazoBaHHA HOBOH NOBEPIHOCTH,
KO BCell SHEPTHH B3pHEA JTO OTHOUIEHHE MOMHO
npencrasuts B Bupe H=EF/GQ, roe E - emxocts
OpodNeHHA, PABHAT KONHYECTBY SHEPTrHH, 3aTPadeH-
HOMYy Ha 00pajoBaHHe eQHHHINH IIOWagH HOBOH
moBepxHOCTH F - cyMMapHas miomais NMoBepXHO-
CTH 9YacTHI (OpoAVKTOB APODIEHHA) B efHHHYHOM
obLeMe; ¢ - ymenpEuE (Ha egHHHLUY obbema)
pacxoll BIPHBYATHE BemlecTs (7 — HX SHepreTHUEe-
cxei moTernuan H - xosd d unmEenT monezmoro (gpo-
bsmero) geHcTBHA BIpHBA.

DHEpProeMKOCTE APODNEHHA TOPHHE HOPOR, KAk
IOKATEBAIOT PEIYILTATE NabOPATOPHEE HCCHELOBA-
HHH, IpONCpHOHAILHA MPefelly HX MpOYHOCTH OPH
OfHOOCHOM cHaTHH. [IpH9eM, eCHH eQHHHIIAMH H3-
MEpeHHA 3SHeproeMEOCTH Apobmexmua E m mpegena
npoumocT P ABAMOTCA KHENOLEOVAL/ M H Merama-
cxans, To EF=0 2P

Benmunma F, wax oTMedeHo Bme, paBHa o
-M(2) 1 §-M(3) u npr a =2, f=02 monyamm F = 10
-M(2) IM(3)=10/D, rge D= M(3) IM(2) — cpenne-
B3IBCMIEHHEE 00 NOAOIMAagH NOBEPIHOCTH SHAMETD
YacTHIl [IpE OTKpPHTOH paspadoTke YroNbHHE Me-
CTOpOE[eHHE OCAfOYHEE NOPOAH LeNAT Ha OATEh
KaTteropui ¢ npegename npourectu 40, 60, 80, 100 &
120 meranackanef H B3pHBAlOT C YEENLHEIMH PACEO-
OaMH BIpHBYATHE BeljecTB cooTBeTcTBeEHO 0.4,0.6,



