FTMAPO3HEPTETUKA
TMAPOTEXHUKA

NN\ /7 HoBble paspaboTku
2017 M TeXHONoruu

OOMHHAOUATAA HAYYHO-TEXHUYECKAA
KOH®EPEHLUUA

TMOPOJ3HEPIETUKA
TMMOPOTEXHUKA

HoBble pa3paboTKM U TEXHONOIUMU

TE3NCbI OOKITAAOB

CaHkr-leTepbypr
2017

292



FTMAPO3IHEPIrETUK!/
FTMAPOTEXHUK/

N /7 Wosble pa3paboTiu
2017 W TEXHONOTUK

BJINAHWE NMEPEHOCA BOAAHOIO NAPA C NMOBEPXHOCTH
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B.B.Kanunuukos', A.B.YctuHoe?, P.B.3arpetranHos?®

B Hacrogmee BpeMst 111 MOHUTOPHUHTA TEXHHUICCKOTO COCTOSIHUS THAPOTCXHUICCKHX COOPY-
xkeraui (I'TC) Bee wamie MpUMEHSIOTCS CPEACTBA CIYTHUKOBBIX PaJUOHABUTALIHOHHBIX HW3MEPEHHH
(THCC) [1]. Hockoasky B pationax ['TC uMErOTCS CHIBHBIC HEOTHOPOTHOCTH MOACTU/IAMOLICH MO-
BEPXHOCTH (TpaHULIBl CyIIa — BOJHAS MOBEPXHOCTh BOJOXPAHIIHING), TO MOXKHO OKUAATH AOCTA-
TOYHO CYIICCTBCHHOTO CHIDKCHHSI TOYHOCTH CIYTHHKOBOI'O MOHHUTOpHWHra. [Ipm mpoxokacHHUH Hax
BOJHOH MOBEPXHOCTBIO BO3AYILIHAS Macca MOJy4YacT AOTMONHUTCIBHBIN MPUTOK BoAgHOro mapa. Oka-
3piBasch 3aTeM Hag npuopeskaeiMua [ HCC crannpsamu, oHa JOMKHA BEI3BIBATH YBEIMYCHUE BIAKHOU
cocraysttoiiei TponochepHoii pedpakimu paguocursaios  HCC. M3meHeHus BIaKHOCTH BO3AYXA B
MPHU3EMHOM CNIOC MPH MPOXOKIACHHUH HEOTHOPOIHOH MOACTHIAMOIICH MOBEPXHOCTH VIIPOIICHHO MO-
OCIUPYIOTCS CICAYIOIUM o0pasom [2]:

Sde(h) =e"(h) —e'(h) = (ef —eg)M
TAC € U e) — AABJICHHUC BOJSHOTO Mapa HA HYJICBOU BBICOTE OKOJIO CTAPOM U HOBOM MOACTUIIAIOLIMX
nosepxHocreit [rla], e’ (h) u e’'(h) — maBncHHE BOASHOTO mapa Ha BBICOTEC h HAX CTApo M HOBOM
noacTuiaromumu nosepxHocTamu [rllal, M — xosddumment tpanchopmanmy BO3AyIIHOH MAacChl,
KOTOPBIN 3aBUCHUT OT PACCTOSIHUSL, MPOHACHHOTO BO3AYIIHOH MAacCOM HaJ HOBOM MOACTHIAMOIICH IO-
BCPXHOCTHIO, & TAKIKC OT BRICOTHL M CKOPOCTH BeTpa [2].

3Has pacnpeaeIcHne AaBicHHs BoasHoro mapa e(h) [rlla] u temmeparypsi t(k) [°C] Ha yaa-
JACHUH OT BOJOXPAHUIHING, MOKHO HAHTH (DOHOBOC 3HAYCHUE BIAXKHOW YACTH 3CHUTHOU Tpomochep-
HOWM 3aepxku panroBorH ZWD U JONOTHHUTETBHYIO 3aJCPXKKY, BEI3BAHHYIO JTOKATBHBIMH HEOJTHO-
poxuoctsvu 6ZWD [3]:

L H M, e(h) e(h)
ZWD = 10 6f0 ((kz — k1 M_d> RS AOr 273_15)2)dh
o M, 8e(h) de(h)
O2WD =10 6fo <(k2 Tyt ns P amy 27315)2) o

rae k1=77.60 K/rTla, k2=69.4 K/rTla, k3=370100 K*/rTTa, M,=0.0180152 xr/mons, M, =0.0289644
KI/MOJIb, d€ — JOKANbHOE OTIHYHE AABICHHS BOASHOrO mapa ot ¢onosoro 3HaucHud [rllal, h — texy-
mag BbicoTa [M], A~ 50 M — BbICOTA IPHU3EMHOTO c10s. PaccMOTpuM Janee KOHKPETHRIH PUMEP MO-
JEIUPOBAHMS A TPOMOCHEPHEIX 3aJePKEK [T THAPOAKKYMYIHpyIomen cranmuu 3aropckas [AIC-
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2 (3aI'AC-2). Dra craHuus UMECT MPUOIH3HTEIbHBIC KoopauHatsr 56.5° c.mn. u 38.1° B.1. Bepxauit
HacceitH umeet GopMy HEMPABUIBHOTO OBAJIA, BRITAHYTOTO BAOJb TWHHU BOCTOK-3amai. [muHa Bepx-
Hero GacceliHa cocTaBisieT okono 4 kM, mupuHa Bapeupyercsa o 250 xo 1000 m. HenmocpeacreeHHO
Ha BOJOIPHUEMHHKE Y BOCTOUYHOI'O OKOHYAHHUS BEPXHETO OacceliHa YCTAHOBICHA CTAHLUS CITyTHHKO-
Boro mouuropunra VPPS. Ha paccrosuuu 450 M B 0r0-BOCTOUHOM HAIMPaBICHHUH OT HEE HAXOIUTCS
bazosas cranumst GPS3. B kauecTBe ncxo HpIX POHOBBIX 3HAYCHUH JABICHUS BOMSHOTO Mapa, TCMIIC-
paTypel H CKOPOCTH BETPa Ha HYJIEBOU BBICOTE OBLITH UCTIONB30BAHBI HX CPEIHUE HIOIBCKUC 3HAUCHHUS
3a 2006-2016 rr Ha Omwkaiiineit MeTeocTaHuuu B r. JAMutpos. [[1s1 MOBEPXHOCTH BOMOXPAHHIIUING
JABJICHHE BOASHOIO Mapa Ha HYICBOHM BBICOTE OBIIO MPHUHATO PABHOMY AABICHHIO HACHIICHUS HPH
temmeparype sogsr 22°C. Ha pucynxe 1 noxasas paccuuranusiii cyrounsii xox ZWD+8ZWD ma 6a-
30BOM CTAHIIWM U CTAHLIUH MOHHUTOPHHTIA, & TAKXKE CYTOUHBIN X0 (poHOBOro 3HaueHus ZWD. Ammnnn-
Tyaa u dasza cyrounoro xoxa 0ZWD 00yCI0BICHBI MEPHOIHYHOCTHIO HAPABICHHUS CKOPOCTH BETPA,
(hopMOli BOJOXpaHIIHILA U PACCTOSHHEM A0 Oepera.
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Puc. 1. Cpennmnit cytounslit xoa ¢GoHoBbIX 3HaueHUN ZWD Puc. 2. Omubku koopaunat ctaHnuyu MoHuTopunra VPPS,
B IIPU3EMHOM CJIO€ B HIOJIE 110 JIAHHBIM METEOCTAHIIHH BHOCHMBbIE JIOKAJIbHBIMH HEOJJHOPOTHOCTIMH,
(METEOQO); CymmapHusiii cyrounsiit xom ZWD u 8ZWD Ha IIpeJICTaBJICHHBIEC TONOLEHTPUUECKOH cucTeME OTCUETa

6azopoit crannun (GPS3) u crannuu Mmouutopunra (VPPS)

Xopo1o BUIHO, 9TO V CTAHLHK HA BogonpueMuuke VPPS B mpomeskyTku BpeMeHH, Koraa Be-
TEp AYET CO CTOPOHBI BepXHeTo Gacceiina, BenuunHa 6ZWD CHIIBHO OTKIIOHAET CYMMapPHYIO BIKHYIO
3aJCPKKY OT (POHOBOTO 3HAYCHIM, TOTAA KaKk HAa Oa30BOH CTAHLMH CYMMAapHAs BIaXKHAs 3aJCPIKKa
MOYTH HE OoTIHYacTcs OT GoHOBOH. OmuOKH KOOPAWHAT CTAHUWH MOHHTOPHUHIA, BBI3BAHHBIC STHMU
HEOXHOPOAHOCTAMH, onpeaesitoTes noacraHoBkoi 0ZWD na VPPS u GPS3 B ypaBHeHus 1BOWHBIX
pasHocTer dazoBeix naMepenui pagrocursanos [HCC, 3amiucaHHBIX 33 4aCOBOHM HMHTEPBAT BPEMEHH
[4]. Hanee 3T paBHEHHS PEMIAIOTCSI OTHOCHUTENNBHO KOOPAWHAT CTAHIMHM MOHHTOpWHTa. [Ipm sToMm
BKJIaJ B OIIMOKK KOOPAMHAT 3aBUCUT Kak OT coOcTBeHHO BeauunH 0ZWD, Tak ¥ OT reoMeTpHUn HABH-
rauyoHHBIX cIyTHUKOB. Ha prcyHke 2 mokaszaH mpuMep pacdera ommOOK KOOPAHHAT, BBI3BAHHBIX
HanuaueM 6ZWD. Teomerpust CIiyTHHKOB BOCCTaHABIMBAIACH C IOMOINBIO ambMaHaxa cucremol GPS
3a | mroma 2016 1.

OueBHIHO, YTO HAUOOJIBINYIO BSTHIHHY UMECT BRICOTHAS OuOKa oh;, mocturarommas 0.8 M.
[pu 3TOM €¢ CYTOUHBIHN X0 B 1ienoM nosTopset cyTounsii xox 6ZWD na cranmmu VPPS. Omubku
KOOPAUHAT B CEBCPHOM OX; M BOCTOYHOM OYy; HANPABICHHUIX 3HAYUTCIBHO MCHBIIC, HE MPEBBIIAIOT
0.1 mM. OT™eTHM, YTO TPeOOBAaHUS K TOYHOCTH OMPEACICHUS OCaJ0K U FOPU3OHTAIBHBIX CMCIICHUH
THIPOTCXHHUYCCKUX COOPYKCHHUN YCTAHABIHMBAIOTCS MPOrPaMMON HATYPHBEIX HAOIIOACHUHA B COOTBET-
CTBHH C PCKOMCHAALMSIMU MOCOOUH |5, 6] 1 COCTABNAIOT A1t GETOHHBIX COOPYKCHUH HA CHKHUMACMOM
OCHOBaHHUH 2 MM 10 BbIcOTE U 2 MM B InaHe. [lonyyeHHBIC N3 MOACTHPOBAHHS BIAXKHBIX Tponochep-
HBIX 33JCPIKEK B MPHU3EMHOM CIIOC BEIMYHHBI OMIMOOK MO BhIcOTe AocTHraroT 40% OT HOPMAaTHBHO
pomyctuMbIX. [Ipu aToM ciexyeT OTMETHTB, YTO B AAHHOU PaboOTE HCIOIb30BATIUCH HEOAHOPOTHOCTH
MOJISL BOJSHOTO Mapa, PACCUUTAHHBIC IO VepeAHeHHBIM 3a 10 et MeteonapameTpaM. MrHOBCHHBIC X
3HAYCHHUS MOTYT CYLICCTBCHHO OTJIMYATHCH OT CPECIHMX, UTO OYJET MPUBOIUT K OOJBIINM OLIHOKAM
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KOOPAMHAT, BO3MOXKHO JA)KE MPEBBIIAIOIINM HOPMATHBHEIC AONYCKH. COOTBETCTBCHHO NPEACTABIIS-
eTcsa tenecoodbpasHeM nenonb3osanre B [ HCC MOHUTOpHHrE aBTOMATH3HPOBAHHBIX METCOCTAHLIMM.
9T0 Mo3BoNUT B OyAYIIEM OTCICKHBATh HECIIOKOMHBIE aTMOC(EPHBIE YCIOBHA H COOOIIATh ONEPaTo-
PY O HPOMEXKYTKaxX BPEMCHH, KOTJA AAHHBIC CITyTHUKOBOTO MOHHUTOPHHIA COACPIKAT MOBBIIICHHEIC
omuOku. Kpome Toro, nokanbHble METCOJAHHBIC MO3BOAT OOIEE TOYHO BBIIONHATh MOJCIUPOBAHIE
aTMoc(epHBIX HCOTHOPOAHOCTEH, TeM cambiM noBeimas TouHOCTs | HCC monurtopurra. OcobeHHO
3TO KacaeTcs MEPHOIUICCKUX OITUOOK, HCTOUHUKAMHU MOTYT SIBIITHCS] CYTOUHBIC BAPHALIUH COACpPIKA-
HUS BOASHOTO Mapa B atMocdepe, 0cOOCHHO XOPOIIO BRIPAXKCHHBIC B IETHUH rieprof [ 7].
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