MABA 15. HABJIIOAEHNA N USMEPEHME OBJ/1IAKOB

15.1 OBLLUE CBEAEHUA

lNpoBeaeHue HabaAEHNN AW n3mepeHne 06/1akoB U BbICOTbl X HUXXHEW rpaHunLbl Haj,
3€MHOM NOBEPXHOCTbIO BAXHbI /11 PELLUEHMS CaMblx Pa3HOO6pa3HbiX 3aay, U B 4aCTHOCTU,
HaxoAAT NPMMEHeHMe B aBUaLMn U onepaTMBHON MeTEOPOJIOTMYeCKol NpakTmke. BaxHbim
npunoXxeHnem Ans HabaAeHNS UK U3MepPeHUs 061a4HOCTM B JHEBHOE BPEMS SIBNSETCS
NPOrHO3MpoBaHMe COTHEYHOW 3Heprum ans poToanekTpuyeckmx cuctem. B stoi rnase
OMNUCbIBAOTCA LUIMPOKO pacnpocTpaHeHHble MeToAbl. BaxHas gononHUTenbHas nHdopmaums
npencrtasneHa B MexdyHapodHom amnace o6nakoe (WMO, 2017), KOTOpbili COAEPXUT HayYHble
onucaHus 061akoB U UNIKOCTPaLLMK, UCNOb3yeMble Npu onpeaeneHnn Gopm 061akoB.
MHdopmaLms no npakTnkam, NpUMMeHseMbIM B aBUaLMOHHON MeTeoposiornun, npuseaeHa

B Pykoso0cmee no cucmemam mMemeoposiozudeckux Habo0eHul u pacnpocmpaHerus uHgopmayuu
07151 Memeoposozuyeckozo obcnyxusaHus asuayuu (BMO, 2014).

15.1.1 Onpepenenuns

O6nako. Paznuynmas c mecta npoBefeHUs HaboAeHU COBOKYNMHOCTb MebYaliLlLmX Kanesb
BO/bl, KPUCTa/INI0B /ibAa UK TOFO U APYrOoro BMeCTe, HUXXHSAA rpaHuLLa KOTOPOW HaXxoANTCS
Haj NoBepxHOCTblo 3eMan. NpeaenbHbI AnameTp XUAKUX HacTUL, COCTaBAsAeT NoOpsaaKa
200 mkM; 60nee KpynHble KanavM NpeacTaBisatoT co60 MOPOCh MW LOXAb.

3a UCK/II0YEHNEM HEKOTOPBIX PeAKUX TUNOB (HanpuMep, nepaaMmyTpoBble NN
cepebpucTble obnaka) U C1yHaliHOro NOSABAEHUSA MEPUCTbIX 0671aK0B B HUXKHEN
cTpaTocepe, obnaka He BbIXOAAT 3a NpeAenbl Tponocdepsbl. Kak npaBmno, oHn
06pa3yloTcs B pesy/bTaTe KOHAEHCALMM BOAAHOTO Napa Ha aApax KOHAeHcaumnm

B aTMocepe. O6pa3zoBaHune ob61aka NPONCXOANUT BO BPEMS BEPTUKAIBHOIO ABUXKEHUS
BO3/yXa, NPY KOHBEKLUM, MPU BbIHYXEHHOM NOAbeMe Ha/l BO3BbILUEHHOCTbIO UK NPU
LWMpOKOMacCLITabHOM BePTUKaIbHOM ABUXEHUWN, CBA3AHHOM C AenpeccnsiMm n opoHTaMu.
O6naka MoryT 06pa3oBbIBaTbCA NPU ONpeAeneHHbIX 3HaYeHUAX BEPTUKaIbHOro
rpagueHTa TemnepaTtypbl 1 BNaXXHOCTU B pe3y/ibTate TypOYN1eHTHOCTU HUKHUX C/I0€EB
aTMocdepbl M APYrnUx MeHee 3Ha4YMMbIX NPUYUH. Takne BUAbl AeTeNbHOCTU YenoBeKa, Kak
aBUaLLUS MU MPOMbILLIIEHHOCTb, TaKXe MOTYT NPpMBECTU K 06pa3oBaHuIo 06/1aKoB NyTeM
yBenMyeHus aaep KoHAeHcaumm B atmocdepe.

Mpw Temnepatypax Huxe 0 °C o61a4Hble YaCcTULbl 3a4aCTYH0 COCTOSIT MO/THOCTbIO

13 Kanesb BOAbl, Nepeox/iaxAeHHbIX Npnban3ntenbHo Ao -10 °C B ciyyae CIonCTbIX
o6nakoB 1 npubnnsntensHo Ao -25 °C B cyvae KOHBEKTUBHbIX 061akoB. [Mpu
Temnepartypax HUXe 3TUX BeCbMa NPUBAN3NTENbHbIX MPeAe/ibHbIX 3Ha4Y€HUI 1 BblLLe
npumepHo —40 °C MHOXeCTBO 06/1aK0B ABNAIOTCSA «CMeLlaHHbIMU» C MpeobnajaHnem
NefAHbIX KPUCTa/INIOB B HMXKHEN YacT yKa3aHHOro Anana3oHa Temneparyp.

KonunyectBo o6n1akoB. YacTb He6a, Mo oLleHKaM, NOKpbITas o61akaMu onpeesIeHHOro Tuna
(4acTnyHoe KonnyecTBo o61akoB) nan obnakamm Bcex TMNOB (obLee KONNYeCTBO 061aKOB).
B nto60M cnyvae oLeHKa NPOM3BOANTCA C TOYHOCTbIO A0 6/IMKaLLero okTaHTa (Bocbmas
4acTb) U coobLlaeTcsa B MacluTabe, KOTOPLIN NO CYLLLECTBY SAB/IAETCA OAHUM U3 6AMKaALLINX
3Ha4YeHM BOCbMOW YacTu, 3a UCKt0YeHNEM Toro, 4To LUndpbl O 1 8 Ha wkane ob6o3HavaoT
COBEPLUEHHO YNCTOE MM NOHOCTBIO NOKPbITOe 061akaMn He60o, COOTBETCTBEHHO
c nocJsieaytoLLell KOPPEKTUPOBKOW Ha coceaHme nHTepBabl 1 n 7 oktaHtos (cM. 15.1.4.1).

HuxHan rpaHvga o6nakoB. CaMasi HUXHSS 30Ha, B KOTOpOVI yxXyaweHne sngnmMmocTu,
COOTBETCTBYHOLLEE NSMEHEHUIO COCTOAHUA aTMOC(bepHOFO BO34yXa OT HNCTOro Bo3ayxa
M1 abIMKN 00 BOAAHbIX Kaneslb Nin KPpUCTa10B JibA4a, Bbi3blBa€T CyLLLECTBEHHbIE
N3MEeHEeHNA B I'IpOCbVI}'IFIX O6paTHOFO pacceaHna n KanJqDVILI,I/IeHTaX yracaHums. B BO34yXxe
HenocpeaCTBEHHO Mo obnavyHOCTbIO ANs 4acTuy,, Bbi3biIBalOLWLNX NMOMYTHEHUE,
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XapakTepHa HekoTopas criekTpasibHasd n3bupaTeslbHOCTb, B TO BpeMS Kak B cCaMOM obnake
n3bnpatenbHOCTU hakTUYeCkn He HabnloAaeTcs; pa3nnymne 06yCnoBAMBAETCA HAIMYNEM
Kanesib pa3Horo pasmepa. BoicoTta HUXHel rpaHuLbl 061aKkoB onpeAenseTcs Kak BblCoTa
Haj ypOBHEM 3eMHOW NOBEPXHOCTU. [119 aBUaLMOHHbIX METEOPOOTMYECKNX CTaHL NI
ypOBeHb 3eMn (MOBEPXHOCTUN) onpeaenseTcs kak opuLmanbHas BbicOTa a3poapoma Haj,
YPOBHEM MOPS.

Tun o6naka (knaccucpukaums). MNprmMeHstoTCa cneaytolme pasnanyHble MeTOAbI

a)

b)

@)

knaccudmkaumm o61akoBs:

B ny6nukaunmn WMO (2017) Bca coBoKynHOCTb 06/1aKk0B NoApa3senserca Ha AecaTb
OCHOBHbIX XapakTepHbIx (hopM o61aKa € fasbHENWINM NoApa3ae/ieHneM, B Clyvae
Heo6xo0aMMOCTH, Ha:

i)  BuAbl obnakos (hopma 1 CTpyKTypa obnaka);
ii) pa3sHoBMAHOCTM 06nakoB (pacrnonoxeHne ob1aka U ero NPO3pPa4YHoOCTb);

iii) [JononHUTENbHbIE XapaKTePHbIE 0COGEHHOCTU U Pa3HOBUAHOCTU 06/1aKOB
(Hanpumep, incus, mamma, virga, praecipitatio, arcus, tuba, pileus, velum n pannus);

iv) pa3BuTME HOBOro BUAa o61aka U3 MaTepuHCKOro o61aka 0603Ha4aeTcsa C MOMOLLLbIO
[ob6aBneHns «genitus» K Ha3BaHMIO HOBOro o61aka U poAa MaTepMHCKOro obsaka
B TOM C/ly4ae, ecnm Heb6obLuas YaCTb MaTePUHCKOro obnaka npetepnesaer
N3MEeHEeHUs, a B Tex C/lyvasx, Korga Bce 0671ako Uan 3Ha4nTeIbHas ero 4acTb
N3MEHAIOTCA, K Ha3BaHMIO Nnpubaensetca «mutatus» (Hanpumep, stratocumulus
cumulogenitus nnwu stratus stratocumulomutatus);

v)  ocobble obnaka, koTopble (hOPMUPYIOTCSA UK PacTyT B pe3y/bTaTe onpeeeHHbIX,
4acTo JIOKa/IM30BaHHbIX, FeHEPUPYIOLLNX PaKTOPOB, MMEIOLLMX Kak MPUPOAHOe
NPOUCXOXAEHWE, TaK U ABAAIOLLNXCS Pe3yNbTaTOM AeATeIbHOCTU YeoBeka
(Hanpumep obnaka, 06pa3oBaHHbIe IECHBIMUM MOXapaMu N N3BEPXKEHUSAMU BYJIKAHOB,
o6pa3oBaHHble Bogonagamu o61aka U KOHAEHCALMOHHbIE CNefibl OT CaMosieTa);

Knaccndurkaumsa nponsBoanTcs C TOYKN 3peHNS ipyca — BEPXHEro, CpeHero uin
HUXXHEro, Ha KOTOPOM O6bI4YHO BCTPEYaloTCa pasinyHble BUAbl 061akos. B pernoHax
YMepPEeHHbIX LUMPOT NpeAe/bHble 3HaYeHNa NPUGAN3UTENBHO CNeayloLLIMe: BEPXHUIA

apyc, 6-12 km (20 000—-40 000 cyTOB); CpeaHUI ApyC, OT MOBEPXHOCTM 3eMAN A0 6 KM
(0—20 000 by TOB); HUMXHWMI ApYC, OT NoBepxHocTn Ao 1,5 km (0-5 000 dyToB). Obnaka
BepxHero sapyca — Cirrus, Cirrocumulus u Cirrostratus; cpegHero apyca — Altocumulus

n Altostratus (nocnegHue 4acTo pacnpocTpaHstoTCs Bbile), a Takxe Nimbostratus
(06bIYHO PacNPOCTPAHAIOTCSA Kak BbILLe, TakK U HUXE); K 061aKaM HUXHEro sipyca OTHOCATCA
Stratocumulus, Stratus, Cumulus u Cumulonimbus (nocnegHue aBa BUAa HepeaKo Takxke
[OCTUraloT CPeHEro 1 BEPXHEero spycos).

B cmHonTuYeckmx uensx 6bina paspaboTaHa AeBATUKOAOBAsS kKnaccudpukaums 061akos
no Kaxx1omMy 13 Tpex 0603HaYeHHbIX spyCcoB 06/1aK0B, rie COOTBETCTBYIOLLNE KOAbI
o6o3Hauvatotca kak C,, C,, n C B ykaszaHHOM nopsake. Llenbio 31oi knaccudmkauum
ABNSAETCS ONMCaHMe XapakTEePHOro COCTOsAHMA Heba, a He OTAE/IbHbIX BUAOB 06/1aKOB;

CyLLeCTBYHOT TakXxe ciegyroume MmeHee qI)OpMaﬂVI3OBaHHbIe K)'IaCCVICbVIKaLI,I/IVI:

)] Ha oCHoBe (pm3nyecknx npoLeccos ob6pa3oBaHNs 061aKoB, B HaCTHOCTU, Ky4eBble
obnaka v cnoncTele obnaka (Mn «pacc/ioeHHble 061aka»);

ii) HaocHoBe cocTaBa 06/1ak0OB, a MMeHHO 06/1aK0B U3 KPUCTa 0B NbAa, 061akoB
M3 Kanesjb BOAbl U CMELLIaHHbIX 06/1aKOB.

dotorpacumn 6onbluein HacTn 3Tnx popm o61akoB NpeAcTaBaeHbl B Nybankaumm BMO
(WMO, 2017).
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BepTtukanbHaa BUAMMOCTb. MakcMManibHOE pacCcTosiHME, Ha KOTOPOM HabntoaaTelb MOXeT
BMAETb U pacno3HaBaTb 06BbEKT, PaCNO0XEHHbIN Ha OAHOM BEPTUKaAIN C COOOM, BbILLE NN
Huxe. BepTukanbHas BUAMMOCTb MOXeET 6bITb pacCyMTaHa Ha OCHOBaHUM U3MEPEHHOIO
npoduns ocnabnenns o(h). OgHaKo 3TO COOTHOLLEHWE ABNAETCS MEHEee MPOCTbIM, YeM A5
pacyeTa ropu3oHTa/IbHOM BUAMMOCTMU, T. K. 6 MOXET HE pacCMaTpMBaTbCA Kak MOCTOAHHAN
Be/IMYMHA. TeM He MeHee, MOXeT NpUMeHATbCA Npasuno I(h = VV)/I = 5%. NpuHumasn
BO BHMMaHMe 3TO NPeAno/0XeHWe, BepTUKaibHas BUAMMOCTb MOXET ObITb BblpaxkeHa
no otHoweHuto K o(h), rae VV npeacraBneHa HeMpPepbIBHO, TO €CTb:

h=VV
hioa(h)dhz—ln(s %)~ 3 (151

CM. Takxe ypaBHeHns 2.6 n 2.7 B ToMe |11, rnaBa 2 HacToswero PykoBoacTBa.

15.1.2 EAMHMLLBI M LUKAJIbI

B kavecTBe e ANHNLbI U3MEPEHMS BbICOTbI 06/1aKOB MCMONb3YeTCa MEeTP WU, HaNnpUMep A
HEKOTOPbIX a3POHaBUTaLLMOHHbBIX NPUMeHeHUI, QyT. EAnHMLEN n3mepeHns KonmyecTsa
061aKOB ABASE€TCA OKTAHT, T. €. 0[Ha BOCbMas 4acTb Heb6ocBoAa, NokpbiTas obnakamu. B koge
BUFR FM 94 (WMO, 2011) o6wwunin o6na4Hbii NOKpoB ykasaH B npoueHTax (113 ykasbiBaeT

Ha He6O, 3aKpbITOE TYMaHOM U/UAN APYTMMN METEOPONOTUYECKUMU ABNEHUAMMN).

15.1.3 MeTeoponornyeckue rpe6oBanus

[na meTeoponornyeckux Lenein Heob6xoanumbl HabnOAEHUS 3@ KONNYECTBOM, (hopmoli

W BbICOTOW HWMXKHENM rpaHuubl o6n1akoB. Jns npoBeaeHnsa HabntoaeHUI B CUHONTUYECKNX
uenax s nyénukaumn BMO (2011) npnseaeHbl KOHKpeTHblE Tpe60BaHMA MO KOANPOBAHWIO,
npeaHa3HayYeHHble /19 ONTUMaJIbHOrO ONMCaHMUsA COCTOSAHUSA 06/1aKOB OT MOBEPXHOCTU

[10 BEPXHUX YPOBHeM. 13 KOCMMYeCKOoro NnpocTpaHCcTBa NPoBoAATCA HabtoaeHNs

3a KOMYecTBOM 06/1aK0B 1 TemnepaTypoli (Ha OCHOBaHUM Yero Npou3BOANTCA pacyeT BbICOThbI
BEpxHel rpaHunLbl obnaka). ViamepeHus 13 kocMoca Takxe MoryT 6bITb MCNOb30BaHbl 415
HabnoaeHns 3a pa3BUTMEM 06/1a4HOCTM M NOroApbl.

Tpe6OBaHI/I$| K Heonpeaes1eHHOCTU U3T0KEHbI B HACTOALLLEM TOME, IN1aBa 1, npuIoXKeHNEe 1.A.

15.1.4 MeTtoabl HaGnIOAEHUA U USMEPEHUA
15.1.4.1 Konuuyecmeo o6nakoe

TpaanUMOHHO N3MepeHmne KomyecTsa 06/1akoB NPOBOAMUTCSA MOCPEACTBOM BU3yasIbHOrO
HabnoaeHNs. VIHCTpyMeHTalbHble METO/ bl B HACTOSLLLEE BPEMS LUMPOKO NPUHATHI

M UCNONb3YIOTCA B ONEPaTMBHOM NPaKTUKe A5 MHOTUX MPUMEHEHW NpK onpeaeneHnmn
KOJINYeCTBa U BbICOTbl 061aKkoB. Onpeaensercsa KOM4ecTBO 06/1ak0B B KaXK0M KOHKPETHOM
cnoe 1 obLee KoAn4ecTso 06s1akoB, 0603prMoe C NyHKTa HabntogeHus.

O6uee konnyecTso 06/1akoB, UM obuLas 061a4HOCTb, oNpeaenseTcs Kak YacTb HebocBoaa,
nokpbiTas Bcemu BUAMMbIMKN obnakamu. CnefoBaTtenbHO, oueHka obLero konmyectsa 06/1akoB
COCTOWT B OLLEHKe TOro, Kakas 4acTb o6Lein BuanMon naouw,aan Hebocsoaa nokpbita obakamu.

YacTuyHoe kosinm4ecTBo 061aKoB NpeacTaBaseT coboi YacTb naowaam He6ocsoaa, NOKPbITYIO
ob6n1akaMu 04HOTO BMUAa UK csioeM 06/1aKoB, Kak eciv 6bl 3TO 6bi1 € AUHCTBEHHbIN TUT
o6n1a4HOCTU Ha Hebe. CyMMa YaCTMYHOIO KonmMyecTBa 06/1akoB MOXeET NpeBbillaTh Kak obLee
KONIM4YecTBO 06/1aKOB, Tak U BOCEMb OKTAHTOB.
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[nsa 3anncm konmyecTsa 06/1aKk0B MCMOJb3yeTCa WKana, npeanaraemMas B kogoson Tabavue 2700
ny6aunkaumn BMO (2011), koTopasi npMBOANTCA HUXKeE:

Kodosas
3Ha4veHue
yugpa
0 0 0
1 T OKTaHT U1K MeHee, HO He O 1/10 unn meHee, Ho He O
2 2 OKTaHTa 2/10-3/10
3 3 OKTaHTa 4/10
4 4 oKTaHTa 5/10
5 5 okTaHTOB 6/10
6 6 OKTAHTOB 7/10-8/10
7 7 okTaHTOB Unun 6onee, HO 9/10 unn 6onee, Ho He 10/10
He 8 OKTAaHTOB
8 8 oKTaHTOB 10/10
9 He60 He BUAHO 13-3a TYMaHa U/Unmn Apyrux MeTeoponormyeckmnx
ABJIEHUN
/ O6nay4HbIN NOKPOB HePa3ANYMM MO NPUYNHAM, HE CBA3aHHBIM
C Hann4dmem T)/MaHa Nnnn ,ClpyFVIMVI MeTeOPOI'IOFVI‘-IECKVIMVI
ABNeHUAMU, 60 HabloeHM e He NPOU3BOANNOCH
15.1.4.2 Bovicoma HuskHell zpaHulybl 06/1aK08

BbicoTa HUXHER rpaHnLbl 06/1aKOB MOXeET onpeaenAaTbCAa nocpeacTtsBoOM MHCTPYMEHTA/IbHOIO
M3MEpPEHUA, KOTOpOE celnyac LLIMPOKO NCMOJIb3yeTCA TaM, I4€ BbICOTa obna4yHOCTM nMeeT
6onbLIoe oneparnBHOE 3Ha4Y€HUE. O,CI,HaKO OU€EHKa BbICOThI HUXHeN rpaHnLbl O6J'IaKOB,
npon3ssoanmasn Ha6mo,aneneM, no-npexHemy oCTtaeTca LWnMpoKo HpMMEHﬂeMOVI.

B paHHOW rnaBe onmcaHbl HECKO/IbKO TUMOB MPUBGOPOB, KOTOPbIE B HACTOsLLEe BpeMs
NCNOoJb3yOTCS B ONepaTMBHON NpakTuke. MexayHapoaHOe CpaBHEHNE HECKO/IbKUX TUMOB
npubopos nposoaunock BMO B 1986 ., n ero pesynbtaTbl U310XeHbI B Ny6ankaumm
WMO (1988). B 310 ny6amkaummn coaep>KUTCA NOMHbIN OTYET O TOYHOCTU U3MEPEHUI

1 paboymnx xapakTepuctukax npnbéopos.

HepnasHue nccnepgosanns (WMO, 2016a 1 2016b) nokasblBatoT yNy4lLeHHble XapakTepUCTUKM
COBpEMEHHbIX 061aKkOMepOB A1 ONpeAeNeHNs BbICOTbl HUXKHEN rpaHuLLbl 061aKoB 414

OYeHb HM3KMX 06/1aK0B, O4€Hb BbICOKMX 06/1aKOB 1 BO BpeMs BbinageHns ocagkos. OgHako
nccnefoBaHns BbIABUIM CUCTEMaTMYecKue pasnmyuns seandmndon ot 30 o 50 metpos

B NOKa3aHuax 06/1akoMepoB OT pa3Hbix NpounsBoauTeneit. Mockonbky popmbl npodunei

1 pacnosioxeHne rpagneHToB 1 MakCMMYMOB B pe3y/ibTaTax M3mMepeHns o6paTHOro paccesaHuns
BECbMa CXOXW, NO-BUANMOMY, UCTOYHUKOM 3TUX Pa3nnNyni ABIAIOTCA aNrOPUTMbl O6HapyxeHUs
061aKoB, peann3oBaHHble NPon3BOANTENIMU 061akoMepoB. [TprMeHsaeMbIli anropuTtm

MOXeT pa3MeCcTUTb HUXKHIOO rpaHuLy ob6a1aka 1Mbo Ha BblCOTe, rae obpaTHoe paccesHne
Ha4YMHaeT 3Ha4YNTeIbHO yBEIMYNBATLCSA, MO0 HECKOJIbKO BbiLLIE MPU MPOHUKHOBEHUN BINYy6b
o6naka, 1Mb0o Ha BbICOTe MakCMMaIbHOro CUrHana o6paTtHoro paccesHus. B HacToswee Bpems
pa3nnyHble NoAxXoAbl He MOTyT 6bITb BEPUPULMPOBaHbI U3-3a OTCYTCTBUSA YCTAaHOB/IEHHOTO

1 NoAAaloLLerocs KoM4eCTBEHHOM OLLeHKe onpeAesieHns HUxXHel rpaHnLbl o6naka

N OTCYTCTBMA NOAXOAALLEro 3TanoHa. [na obecneyeHns npasuabHoli pabotbl o61akomMepa

B HacTosLLLee BPEMS N3y4aeTCs COMOCTaBAeHME BblCOTbl HUXHEN rpaHuLbl 061aKoB,
N3MepeHHOI 06/1akOMepPOM, C U3MEPEHUAMN BUAUMOCTU Ha Pas3/INYHbIX BbICOTax Ha MayTe,

a Takxe C BbICOTOM 6alLlHK, KOTOPYIO MOXHO Pa3nnynTb Ha U306 paxeHnn, NOay4eHHOM

C NOMOLLLbIO hOTOKaMepbl.
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|/|HCTp)/MeHTa}'IbHOG M3MepPEHUE BbICOTbI HUXHeN rpaHnLbl ob6nakoB NPUMEHAETCA B 06bI4YHOM
NPakTUKe n uMeet 60/bLIOE 3HaYEHME A1 aBUNauMOHHbIX METEOPOJTOTMYHECKUX C}'Iy)K6. 70T
BOMPOC AONOJ/IHNTE/IbHO paCCMaTpUBaAETCA B TOME |||, rnasa 2 HacToAlero PyKOBOﬂ,CTBa.

15.1.4.3 Tun o6nakoe

B HacTosLLee BpeMs e ANHCTBEHHBIM METOAOM HabtoAeHNI 3a 601bLLIMHCTBOM hopM 06/1akoB
ABNAETCA BM3yasibHOe HabnoaeHne. nntocTpupoBaHHble pykoBoACTBa M MHOpPMaLma

No KOAMPOBAHMIO AOCTYMHbI B MHOTOYMC/EHHbIX NCTOYHUKAX, Taknx kak nybankaummn BMO
(WMO 2011, 2017), a Takxe B nybamkaumax HMIC.

M3BneyeHune Tnna obnaka 3 nzobpaxkeHUin Kamepbl BCe eLLe HaXOAMTCS B CTaaumn pa3paboTku
(cMm., Hanpumep Heinle et al., 2010; Liu et al., 2011).

HEKOTOpre MeTeopoJsiorn4eckmne C}'I)I)K6bl MCNob3yroT VIHCII)OpMaLI,l/IIO O MOJIHUAX, MHqupmau,vno
OT METEOPOZIOTUHECKUX pafapoB 1 CNYTHUKOBYHO VIHqJOpMaLI,VIIO ansa VI,CI,eHTVICbVIKaLI,VIM
Ky4€BO-40XAEBbIX 06/1aKOB M BbICOKMX Ky4€BblX ob6nakoB n BK/TKOYEHWA, KOr4a 3TO BO3MOXHO,
VIHCIZ)OpMaLI,l/IVI O HUX B aBTOMAaTU3NPOBAaHHbIE aBUALUNOHHbIE CBOAKW NOroAbl.

15.2 OLLEHKA W HAB/TIOAEHUS 3A KOJIMMECTBOM U BUALAMU OBJIAKOB,
BbICOTOU HVXXHEN TPAHULLbI OBJIAKOB, OCYLUECTB/IIEMbIE
HABJTIOAATEJIEM

15.2.1 Mpoeeaenune 3¢ppeKTUBHON OLLEHKH

MecTo, ncnonb3yemMoe Npu oL eHKe NepeMeHHbIX XapakTePUCTUK 061a4HOCTU, AOKHO
obecneynBaTb MakCMMasbHO LUMPOKNIN 0630p He6OCBOAA. DTO MECTO A0/IKHO ObITb yaaneHo
OT NOCTOAHHOIO MCTOYHMKA OCBELLLEHMS, KOTOPbIA MOXET MOBAUATbL Ha HabNOAEHNS B TEMHOE
BpeMms cyTok. [pn npoBeaeHnn HabnoAeHN B TEMHOE BpeMs CyTOK 60/1bLLOE 3HaYeHne

AN Habnogatens nMeeTt AOCTaTOYHbIA Nepuoj BpeMeHU, Heo6X0AMMBbIM A1 MPUBbIKAHUA
rna3 K TeMHOTe.

EcTecTBEHHO, 4TO NpwW OLLeHKe KoInYecTBa 06/1aK0B CYLLLEeCTBYIOT ONpeAe/ieHHble TPYAHOCTH,
ocobeHHO B TeMHOe BpeMs CyTOk. [locnegoBatenbHble HabOAEeHWA 3a pa3BUTMEM 061a4HOCTH
1 obLme NnpeacTaBAeHNs O ee CTPYKTYpe NomoratoT HabaroaaTento 4OCTUYb HanayyLwmx
BO3MOXHbIX pe3ynbratoB. [JocTyn kK CBOAKaM C CAaMOJIETOB, €C/IM TAKOBbIE MMEIOTCS, TakxXe MOXeT
ObITb MONE3EH.

15.2.2 OueHka KonimyecTtea o6/1akoB

Ha6ntopaTtenb fokeH B paBHOW Mepe U3y4YnTb y4acTKu Kak Hag NyHKTOM HabntoaeHus, Tak 1
Ha 60/1ee HU3KMX yrnax Bo3BblleHUs. B Tex cnyyasx, koraa obnaka 6ecnopaao4Ho pasbpocaHsl,
LenecoobpasHo NpeAcTaB1Tb He6O B hopme OTAeNbHbIX KBaAPAHTOB, pa3fe/ieHHbIX
AvameTpamMu, NpoBeAeHHbIMU NOA NPAMBIM YI0M ApYT K Apyry. CyMMa OLeHOK A5 KaXKA0ro
KBaApaHTa NpMHMMaeTcs kak o6Laa Ans Bcero Heba.

Koposas LI,I/Iqua 9 MCNOJIb3yeTCA B TEX C/1y4aaX, Koraa Heb6o 3aKpbITO TYMaHOM, NajatoLnm
CHEerom n Tomy I'IO,CI,O6HbIM, nmbéo Korga Ha6J'IIO,CI,aTe}'Ib HE MOXET AaTb OLEeHKY KO/TIM4eCTBa
obnakoB BCneaCcTBME TEMHOTbBI 1M MOCTOPOHHEro OCBELLEHUA. B 6e3ﬂ)/HHbIe HO4YM 0B6bIYHO
npeacTaBAA€TCAaA BO3MOXHbBIM aTb OLLEHKY O6LLI,€FO Komn4yecTBa 06}'IaKOB, onpeanenus, B Kakom
yacTu Heba 3Be€34bl 3aTyMaHeHbI UJIX MNOJTHOCTbIO 3aKPbIThbI 06}'IaKaMl/I, XOTA Y TIMHUN TOPU3OHTA
3Be€3bl MOXET CKpbIBaTb AbIMKa.

Habniopatenb Takxke AOMKEH AaBaTb OLEHKY YaCTUYHOMY KonmyecTBy o6nakos. Cnydaetcs,
HanpuMmep, 4To 60/1ee BbICOKMI /10N 061aKOB YaCTUYHO 3akpbIT 60/1ee HU3KMMKN obnakamm.
B Taknx cnyyasx oueHka NPOTSXXEHHOCTU BbiLLenexallnx 06/1akoB MOXeET 6bITb Npon3BeeHa
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OO0BOJIbHO YBEPEHHO MNMpun Ha6mop,eva| 3a HebOM B TeYeHUe KOPOTKOro nepmnojga BpeMeHun
B AHEBHOE BpEMA. ﬂ,BI/I)KeHVIe 6o0nee HM3KOro o6/1aka OTHOCUTENIbHO 60/1e€e BbICOKOrO NO3BOJISIET
BbIACHUTb, MOKPbIBAET /1N 601€ee BbICOKMIM €O HEGO MOMHOCTbIO NN Ha6J'IIO,CI,aIOTCFI Pa3pbIBbI.

Cne,qyeT OTMETUTb, 4TO OLUEHKa KOJZIMHECTBA KaXX0ro otae/1ibHOro tmna ob6nakoB npon3BoaunTca
He3aBUCUMO OT OL,EHKM 06LLLer0o KonyecTBa 06/1aKkoB. C)/MMa OTA€e/IbHbIX OLEHOK

4YaCTUYHOrO KO/InYecTBa 06/1aKkoB YacTo npesBbillaeT Kak obLee KONMYECTBO O6l'|aKOB, Tak

N BOCEMb OKTAHTOB.

15.2.3 OueHKa BbICOTbl HUXKHEN rpaHuLLbl 06/1aK0B

Ha Tex ctaHUMAX, rAe nsmeputeibHoe 060pyAOBaHME OTCYTCTBYET, MOXET BbIBOAUTHCS NNLLb
OLEHOYHOE 3Ha4Y€eHMe BbICOTbl HMXXHEN rpaHnLbl 061akoB. B ropHO MeCcTHOCTU BbiCOTa
HWXKHel rpaHuLbl Nto6oro obnaka, KOTOpas MeHbLLE BbICOTbl OKPY>KaOLLMX CTAHLLMIO rop,
MOXeT ObITb OLleHeHa MOCPeACTBOM CPaBHEHMSA C BbICOTOM XapakTepHblx Tonorpaguyeckmnx
0COBEHHOCTEN, yKa3aHHbIX Ha KOHTYPHbIX KapTax paiioHa. Llenecoobpa3sHo nmeTb Ans
NMOCTOSSHHOTO OTOBOPaXeHMA AaHHbIX MOAPOOHYIO CXEMY BbICOTbI U MECTOMOIOXKEHNS XO/IMOB
M Ha3eMHbIX OPUEHTUPOB, KOTOPbIE MOTYT GbiTb MCMO/Ib30BaHbl MPU OLLEHKE BbICOTbI 061aKOB.
M3-3a achpekTa nepcnekTrBbl HAbNIOAATENIO MOXKET Ka3aTbCs, HTO 06/1aK0 NeXUT Ha yAaneHHbIX
XOJIMax, HO 3TO He 0653aTe/IbHO 03HAYaeT, 4TO TakuM 06Pa3oM MOXHO ONpeAeNnTb BbICOTY
o6naKkoB Haj HabnogaeMbiM y4acTkoM. B nto6bix o6cTosTenbCTBax HaboaaTenb AOMKEH
NPOW3BECTUN HaA/iexallylo OLLeHKY, NPUHUMas BO BHUMaHWe (popMbl 1 06LLMnIA BUA 061aKkoB.

[vana3oHbl BbICOTbI HMXKHEN FrpaHuLLbl 06/1aKOB HaJl MOBEPXHOCTbIO, MPUMEHMMbIE K Pa3JINYHbIM
poaam 06/1akoB B permoHax yMepeHHOM 30Hbl, NpeACcTaB/eHbl B TabMLLE HUXE U COOTBETCTBYIOT
CTaHUMAM, BbICOTa KOTOpbIX He npeBbiaet 150 m (500 dyTOB) Haa cpeaHUM YPOBHEM MOpPS
(CYM). Ona HabntogaTenbHbIX N1OLWAA0K Ha 3HAYNTENbHO 6ObLUMX BBICOTAX UM ANA CTaHUWIN
B FOPHOI MECTHOCTM BbICOTA HUXXHEW rpaHnLbl 06/1aK0B HMXKHEro apyca Haj, CTaHUMAMM HacTo
MOXeT 6bITb MeHbLLEe, YeM YKa3aHO B HMXeNpuBeAeHHOM Tabauue.

B apyrux knMMaTnyeckumx 30Hax, 0CO6EHHO B 3aCyLLUNMBbLIX TPOMUYECKUX YCI0BUSAX, BbICOTA
HUXHEeN rpaHnubl 061aK0B MOXET 3HAYUTENIbHO OTK/IOHATLCS OT yKa3aHHbIX AMana3oHOB.
Pasznuuns MoryT npuBecTy K BO3HMKHOBEHUIO Npo6aemM npu knaccudurkaumm obnakos

N YCNIOXHUTb 3aZlavy No OLLeHKe UX BbICOTbI. Tak, Hanpumep, 06CTOUT eN0 B Cyyae, Koraa
CBO/IKW O TPOMUYECKMX Ky4eBblX 061aKkax IBHO KOHBEKTMBHOIO MPOUCXOXAEHUS C BbICOTOM
HUXHeN rpaHnubl 3HaunMTenbHo 6onee 2 400 m (8 000 dyToB) nnm gaxe 3 600 m (12 000 cyToB)
6bl11 NOATBEPXAEHbI HAbNOAeHUAMM C camoneTa. CneflyeT OTMETUTb, YTO B TaKUX Cydasax
Ha3eMHble HaboAaTeIM 4acTo B 3HAYUTEIbHOW CTENEHN HeJ0OLLEHNBAIOT BbICOTY 06/1aKOB.
Takas HegooLLeHKa MOXeT ObITb 06yC/iIOB/IeHa ABYMS (DakTOpaMu, a UMEHHO: HabatoaaTte b
NCXOAUT U3 TOTO, YTO KyyeBoe 06/1aKo ABASeTCS 06/1akOM HUKHETO Spyca C BbICOTOM HUXKHEN
rpaHuubl meHee 2000 m (6500 cdyToB), nnu, kak npasuno, MeHee 1500 m (5000 dyToB), NM60
aTMocdepHble yc1oBus 1 popma o61aka B COYETaHUM AalOT ONTUYECKYIO UIITHO3UIO.

B tex Cnydasax, korga HenocpeacTtBeHHas oLeHKa BbICOThbI HUXXHeN rpaHnibl o6nakoB
npon3BoAnTCA B HOYHOE BpeEMA, pe3yJ/ibTaTbl B 3HAYUTENIbHOM CTEMNEHU 3aBUCAT OT I'IpaBI/IﬂbHOVI
VI,CI,eHTVICbVIKaLI,VIVI qJOprI ob6nakos. O6u.|,|/|e METEOPOJ/IOTN4YECKNE 3HaHNA N T aTEJIbHOE
Ha6m0,u,eH|/|e 3a I'lOFO.CI,OVI UrparoT O4e€Hb Ba>KHYHO pPOJib, KOTrAa Ha6f|l0,£l,aTEJ'Ib AO0J1XKeH caenaTtb
3aKJ/1l04eHNEe O TOM, OCTa/laCb JIN HNXKHAA rpaHULLa ob6naka B 3Ha4YMTE/IbHOM CTEMNEHMU Ha npe>|<Hel‘/’|
BbICOTE, MOoAHANACb U1K OoNyCcTuUnachb. Ocobas TWAaTeJ/IibHOCTb A I'IpOd)GCCVIOHa}'Ibele HaBbIKU
Tpe6)/lOTC$I oT Ha6mo,anenﬂ, Korga C/N10M BbICOKOC/IOUCTbIX 06/1aKk0B 3aKpbIiBaeT He6o B Be4YepHee
Bpems. Jlto6oe nocTteneHHOe CHUXEHME Takoro cs1051 06/1ak0B YaCTO O4Y€EHb TpyAHO O6Hapy>Kl/ITb;
npun 3sTOM OCHOBaHWME pegko 6blBaeT O4HOPOAHbIM, a HebonblIME KOHTPacCTbl 3a4aCTytO MOTYT
ObITb O6Hapy>KEHbI B N1t060e BpemMA, 3a NCK/TIOHEHUNEM CaMbIX TEMHbIX HOYen.
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BbicoTa HMXKHeln rpaHunybl pas/invdHbIX o6nakoB Haj ypOBHEM 3eMHoOM NOBEPXHOCTU

B paliloHax yMepeHHbIX LUMPOT

bonee wupokuii duanazoH uHo20a

Buo O6b14HbI OUANA30H 6bICOMbI HUXHEL o .
Hab1t00aemMbix 3Ha4eHuUl 6b1COMbI HUXHEU
obnakos 2paHuybl®
2PAHUUbI U NpoYUe NpuMe4aHus
mMempbl ¢pymoi mMempbl ¢pymei
HwxHnii
apyc:
Cnowncrtble MoeepxHocTb—600  lMoeepxHOcTb—2000 TMoeepxHocTb—1200 [MoBepxHOCTbL—4000
Cnowucro- 300-1350 1000-4500 300-2 000 1000-6500
Ky4eBble
KyyeBble 300-1500 1000-5000 300-2000 1000-6500
Kyueso- 600-1500 2000-5000 300-2000 1000-6500
[OXAeBble
CpeaHuni KWJIOMETPbI
apyc:
MNMoeepxHOCTb—3 MNoBepxHocTb—10 000 CrnoucTo-goxaeBble ob61aka cHUTalOTCS
Cnowucro- ob6nakamu cpefHero apyca Ans
foXAeBble CUHOMTUYECKUX LLe/IeN, XOTS OHU MOTYT
pacnpocCTpaHATLCA Ha ApYyrue ypoBHU
2-6 6500-20 000 YBeinyeHune ToLMHbI BbICOKOCIOUCTbIX
06/1aKOB M0 Mepe YMeHbLUEHUS BbICOTbI UX
Bbicoko- o
HWXKHEN rpaHunLLbl MOXET NPUBECTU K UX
cnoncTele
TpaHcopMaL My B CIONCTO-A0XKAEBbIE
obnaka
Bbicoko-
Ky4eBble
BepxHui
apyc:
Mpun paccenBaHUM Ky4eBO-A0XAEBbIX
06/1aKkoB MOryT 06pa3oBbiBaTbCSA MEPUCTbIE
MepucTtble
o6/1aKa Ha BblCOTE 3Ha4YMTe/IbHO MeHee 6 KM
(20000 chyTOB) B 3MMHEE BpEMA
Mepucro- 6-12 20 000-40 000 Mepucto-cnonctole o61aka MoryT
cnoucTole TpaHCPOPMUPOBATLCA B BbICOKOC/IOUCTbIE
Mepucro-
Ky4eBble
Mpumevanue:

a [lnsa ctaHuuii, pacnonoxeHHbIX Ha BbicoTe 601ee 150 M HaJl ypoOBHEM MOPSA, BbICOTa HUXHEN rpaHmnLbl 061aKoB
HUXHEero Apyca 4acTo 6biBaeT MeHblUE yKa3aHHOM.
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15.2.4 Ha6nwoaeHue 3a Bugamm o61aKkoB

Hab6ntoaeHuve 3a Buaamm 061akoB B 60bLUMHCTBE C/lyYaeB NPOBOAATCA Habaoaatenem.
MnntocTpupoBaHHble pykoBOACTBa M MHOPMaLMS N0 KoAaM UMEeIOTCS B MHOFOYUC/TIEHHbIX
NCTOYHMKaXx, Taknx kak nyb6aukaumsa BMO (WMO,2017) n nybankaummn HMIC.

15.3 MHCTPYMEHTAJ/IbHOE UBMEPEHUE KOJINYECTBA OBJ/IAKOB

CyLecTBYIOT onepaTMBHbIE Ha3eMHble AaTYMKN Pa3/IMHHOIO TUNa A4J19 n3MepeHuns obLuero
KonmyecTBa 06s1akoB. MI3mepeHuns, Npon3BOAMMble CO CMYTHUKOBbBIX PagMOMETPOB B BUAMMOM
Anana3oHe, gonosHeHHble IK n3sobpaxeHnsamMu, MOryT MCNOb30BaTbCA AJ19 OLLEHKM
KonmyecTBa 06/1akoB Haj 601bLUIMMUN TEPPUTOPUAMU, HECMOTPS Ha TO YTO 3a4aCTylO BO3HMKAIOT
TPYAHOCTU, CBA3@HHbIE, HANPUMep, C HEBO3MOXHOCTbIO OT/IMYUTL C/IONCTbIe 06J1aka HUXKHEro
apyca oT TyMaHa. KonmyecTBo 06/1ak0B HUXHErO Apyca B paguyce AelCTBUSA 3/IEKTPOHHOrO
obnakoMepa MoxeT onpeAensaTbCa NOCPeACTBOM U3MEPEHNS BPEMEHN MPOXOXAEHNSA XOPOLLO
NAEHTUDULNPOBaAHHBIX C/TI0EB U NPU YCI0BUKN, YTO 3T OCPEeHEHHbIE BO BPEMEHU pe3y bTaTbl
ABNIAOTCA penpe3eHTaTUBHbIMW A5 yC/I0BUI NPOCTPaHCTBA, OKPYKatoLLero HabioaatebHy0
naowaaky. 3TOT MeTO4 B OCHOBHOM AaeT YA0B1eTBOPUTE/IbHbIE pe3y/bTaTbl, HO OH MOXeT
NPUBECTU K 3HAYUTE/IbHbIM Pa3IM4MaM B KOSIMYeCcTBe 06/1aK0B NPW BU3yalbHOW OLLeHKe
KonmyecTBa 06/1aKk0B M3-3a OFPaHNYEHHON NPOCTPaHCTBEHHOM penpe3eHTaTMBHOCTU 061acTu
Heba, nsmepsemon obnakomepoM. B CLLUA ons aBToMaTtnyeckmx MeTEOPOI0OrnMYeCKNX CTaHLLUIM
(AMC) 6bina paspaboTaHa TEXHONOTNA «06beANHEHNS B KNacTepbl» C UCNOb30BaHNEM AaHHbIX
3N1eKTPOHHbIX 06nakoMepoB. [lpyrue cTpaHbl, HanpumMep LUseuns (Larsson and Esbjorn, 1995)
n Huaepnanabl (Wauben, 2002), BHeapW/IM aHaNOrMYHble TEXHONOMMM A5 NPOBEAEHNS
onepaTtMBHbIX N3MePEeHU. ABTOMaTU3NPOBaHHbIE N3MepPeHNs 06/1aK0B C MOMOLLLbIO
06/1aKOMepPOB NCMO/Ib3YHOTCA Tak>Ke B a3pPONopTax HECKO/IbKMMU METEOPOJIOrMYeCKMMMU
cnyx6aMmn. ITOT METO/ UCNOb30BanCs AN NoayvyeHUs nHpopmMaumm o6 obnakax

B He6obLIMX asponopTax 6e3 HabnoaaTens, a Takxe B 6oee KPynHbIX a3ponopTax,

rae aBTomaTU3MpoOBaHHas cuctema obecnevymBaeT SKOHOMUYECKM 3(pPeKTUBHBIN MeTOA,

c60pa nHpopmauunu.

[na nimepeHns konnyectsa 061akoB NCNONb3YIOTCS U ApYyrue Nnpubopbl: TMPOMETPHbI,
KOTOpble MOTYT NPOMU3BOAUTb 3aMepPbl BO MHOXeCTBe (DMKCUPOBAHHbIX HanpaBaeHUn n/unm
npockaHupoBaTb Heb6ocCBOf, 1 kKaMepbl 0630pa He60CBOAA, CreLManbHO paspaboTaHHblie AN
3TUX wenei. Mocne cooTBeTCTBYOLEN 06PabOTKM Takas MHOPMaLMs TakxKe MOXeT 6blTb
nosly4yeHa oT KOMMepPYeCKMX CUCTEM Kamep, a Takxe Beb-kamep, paboTaroLmx B BUANMOM

n K gnana3soHax.

15.3.1 U3mepenue koim4yecTBa 00/1aK0OB C NOMOLLbIO /la3epPHOro o6s1akomepa

B HekoTOpbIX MeTeoponornyeckmx ciyxbax A5 onpeaeneHns konmyecrsa o61akos
NCNOJb3YOTCSA BPEMEHHbIE PAAbl AaHHbIX O BbICOTE HUXKHEN rpaHuLLbl 06/1aKOB, U3MEPEHHOMN

C NOMOLLbIO Na3epHbix 061akomepoBs (cM. 15.4.1). DTOT MeToA MMeeT HEKOTOPbIe NPpenMyLLLeCTBa
Mo CpaBHEHUIO C HabMOAEHNSAMU, BbIMONHAEMbIMU MepcoHanoMm. [pu ncnonb3osaHnn
nasepHoro o6sakomepa nosy4vatotcs 6osiee HagexHble pesynbratel. Kpome TOro, usmepenus
MOTryT NPOBOAUTLCA Halle 1 6e3 06bl4HbIX NPo6aeM A1 TEMHOro BpemeHun cyTok. OgHako
MMeTCA Tak>Ke HEKOTOPble HeJOCTaTKM M MOFYT BO3HUKaTb CyLLE@CTBEHHbIE OTK/IOHEHUS NPU
Ha/IM4MU BbICOKMX TOHKUX NEPUCTbIX 06/1aKkoB, koraa 3 dekTUMBHOCTb paboTbl 061akomepa
CHMXAETCH; Korja C/I0i NOBbILLEHHOM BAaXHOCTN onpeaensercs 061akoOMepPOM Kak HUXKHASA
rpaHuua o6nakos; korga o61akoMep He 06HapPY>KMBaAET HUXKHEN rpaHuLLbl 061aKOB UK
HenpasWIbHO ONpe/enseT ee BbICOTY BO BpeMs 0CaJlKoB 1an korga o6nakomep coobuiaet
BbICOTY HUXHEN rpaHnubl 061aK0B MO CAMOMY HU3KOMY 3Ha4€HMIO NpY CTeNOLWEMCS TyMaHe.
ITOT MeToA NPUMEHNM Takxe K o61akam, ABNXKYLLMMCA B noje o63opa npubopa. Obnaka

He Bcerga ABMXYTCS Taknum obpasom. [laxe ecnm obnaka ABMXKYTCA NO BCEMY NOJIO BUAUMOCTH
o6n1akoMepa, OHM MOTyT He NPUCYTCTBOBaTb Ha BCeM HebocBoe. Taknum 06pa3om, BpEMEHHbIe
pAabl AaHHbBIX O HUXXHEN rpaHuue 061akoB He Bcerga MoryT 6biTb penpe3eHTaTUBHbIMU AJ15
Bcero Heba, Ha KOTOpoM 6a3npytoTcsa cBoakmM 06 061a4HOM nokpoBse. Hanbonblume pasnnyms
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MOryT 6biTb 06YC/10B/IE€HbI OFPAaHUYE€HHON MPOCTPAHCTBEHHOM penpe3eHTaTUBHOCTbIO
BbI6GOPOYHOro n3MepeHus ob1akoMepa AnLlb Mo He6oNbLLONM NaoLwaan Heba HenocpeACTBEHHO
Hazj mecToM ero pacrnonoxerus. CoenageHuns (B npeaenax 2 okTaHTOB) MeXy STUM METOAO0M

1 HeaBTOMaTM3MpPOBaHHbIM HabOAeHEM 3a 06 MM KONMYeCTBOM 06/1aK0B, Kak Npasuo,
cocTaBnaoT 85-90%, kak oTMe4aeTCcs Ha NPUOPEXHbIX CTAHLMAX B CPEAHUX LUMPOTax

(WMO, 2006a). Ha 371 pe3ynbraTtbl BNUAET OTHOCUTENbHO 60/1bLLIOE KOIMYECTBO 061a4HbIX
cutyaumii (7 nnm 8 okTaHTOB OTMeYaeTcs NPMMepHO B 55 % cny4aes). XapakTepHas pa3Huua
MeX/y oueHKaMu o6Lero konnyectsa 061aKkoB, NOyYeHHbIMU C MOMOLLbIO ob61akomepa

1 BU3yanbHbiX HAabMOAEHWIA, 3aK104aeTCa B TOM, 4TO 06/1akOMep C OrpaHMyYeHHbIM 0630pOM
Heba 6yaeT coobwatb 0 8 okTaHTax ropaszo 4Jalie, 4eM O 7 OKTaHTax, B TO BpeMS Kak
Habntoaatenb MoxeT 06HapyXnUTb Npo6esbl B NI060M MecTe 061a4HOr0 NOKPOBA, YTO MPUBOANT
K MOYTW paBHbIM CNy4Yasm HabnwoaeHns 061a4HOCTU B 7 1 8 OKTaHTOB.

HekoTopble asaponopTbl 060pyA0BaHbl HECKObKMMU 061akoMepamMu U MPUMEHSAIOT aAropuTm
OLLEHKW COCTOSAHMA Heba C UCMOJIb30BaHMEM AaHHbIX, MOCTyNatoLmnx ¢ 60/iee YeM OHOro
obnakomMepa. OgHako NpoBeAeHMEe OLEHKM B a3pPONoOpTy NPOAEMOHCTPMPOBAIO N1LLb
HeCyLLLeCTBEHHbIE YyYLUEHUSA NPU NCNONb30BaHNM Tpex 06/1akOMeEPOB MO CPAaBHEHUIO

c ucnonb3oBaHuem ogHoro (Wauben, 2002). 9710 yka3biBaeT Ha TO, YTO MOHUTOPUHT

B TPeX TOYKax BMeCTO O[HON NO-NPeXHEMY He AB/IAeTCA AOCTaTOYHbIM A8 NONYYEHUS
penpe3eHTaTMBHOIO 3Ha4Ye€HMA MO BCeEMY He6OCBOAY.

B kayecTBe Nnpumepa n3MepeHns KonmyecTsa 06/1akoB C MOMOLLbIO Ta3ePHbIX 06/1aKOMepPOB
B C/leAytoLumnx naparpadax onvMcaH MeToz, NPUMeHseMbIil B aBTOMaTU3MPOBaHHON cucteme
npusemHbix Habntogennn (ACMH) HaunoHanbHoM meTeoponormnyeckor cnyx6ol CLUA.

Muankatop BbicOTbl 06/1aK0B (J1a3epHbIi o61akomep — cM. 15.4.1) o606LaeT BbiGOpKUM
OTpaXKeHHbIX CUTHaI0B 06paTHOro paccesaHus kaxable 30 cekyHA u onpeaenser BblCOTY
AeNCTBUTE/IbHbIX «TOYEK OTPpaXkeHus» OT 061akoB. Kaxayto MMHYyTy o6pabaTbiBatoTCs AaHHbIe
¢ anckpeTtHocTbio 30-cekyHy 3a nocnegHne 30 MUHYT AN NONyYEHUS YABOEHHOW B3BELLEHHOM
Be/IN4YMHBI 3a nocnegHne 10 MUH C Lenbio pearmpoBaHMa Ha HeAaBHO NpomsoLlelne
N3MEHEHUs B COCTOAHUN Heba. 3aTem JaHHble COPTUPYIOTCA NO BbICOTHLIM «A4enkam».

Kaxxayo MUHYTY, B C/lyHae eC/iv 3aperncTpmpoBaHo 6osiee NATN BbICOTHbIX A4eek (B TeyeHne
nocsiegHnx 30 MUH), 3Ha4Y€HNS BbICOTbI 0671aKOB FPYNMNUPYIOTCSA B C/ION C UCMO/Ib30BaHUEM
CTaTUCTUYECKOW NpoLeaypbl METOAA HAMMEHbLUMX KBaApaToOB A0 TeX MOP, NOKa He OCTaHeTCA
BCEro NATb fiyeek (Kaxkaaa a4erika MoOXeT cogep>katb 60/1bLLOEe KOIMYECTBO TOHEK OTPaXEHUS).
OTW A4eNKN NN KNacTepbl 3aTeM pacnpeneatoTcsa No BO3pacTaHUIO OT CaMOro HU3KOro

[10 CaMOro BbICOKOrO 3Ha4eHua BbicOThl. [Tocne Takon knactepusaummn cnctema ACIMH
onpepaenset, MOTYT /i kKNacTepbl 6biTb 06beANHEHbI U OKPYT/IEHbI, B 3aBUCMMOCTM OT BbICOTHI,
B 3Ha4YMMble A5 pPeLleHNs METEOPOIOrMYeCKnX 3a4a4 rpynnbl BbICOT. [ony4eHHble a4elikuy,
Ha3blBaeMble Tenepb «C/I0AMM», C MOMOLLLbIO aIFTOPUTMa BbIOMPaoTCs U3 He 6oJiee YeM Tpex
3TUX C/1I0€eB, U pe3ynbTaT nepepaetca B koge METAR/SPECI B cOOTBETCTBUM C HaLLMOHabHbIMU
npuoputTeTaMm nepeaaym AaHHbIX O C10AX 061a4YHOCTL.

Konnyecteo 06naqyHOCTN onpeaenserca nytem npnbasaeHns B KaXKabli C/I0M 06Lero yncna
TOYeK OTPAXKEHMA N pacyeTa COOTHOLLUEHMS AaHHbIX COBNAZAEHNN K 06LLeMY BO3MOXHOMY.
Ecnn nmeetcs 6osiee 04HOTO €104, TOYKM OTPAXEHUS B MEPBOM CJioe 06aBAAI0TCA KO
BTOpPOMY (M TpeTbeMy) A5 NoNydYeHns obLuen kapTuHbl 061a4HOCTW. B Lensax nepegayun
AaHHbIX KONN4eCTBO 06/1aK0B, M3MepeHHoe ¢ nomolLbio cuctembl ACIMH ans kaxporo cnos,
3aTeM KOHBEPTUPYETCA B CTAaTUCTUYECKYI0 (DYHKLMIO, SKBUBAJIEHTHYIO aHHbIM, MONYHYEHHbIM
C NOMOLLbIO MPOBEAEHMS HeaBTOMaTU3MPOBAHHOIO HabnoAeHM.

ﬂ,aHHbII7I aAJ/ITOPUTM TaK>XXe NPOBEPAET Ha/In4ne o6n1a4yHOCTM MO BCEMY He6OCBO.C|.y, OCHOBbIBaAChb
Ha KpUtepumnm BUANMOCTUA HNXHUX MPU3EMHbIX C/10€B N BbICOKOM NPOLLEHTE «HEN3BECTHbIX TOYEK
OTpaXXeHnsa» B HWKHUX C/10AX.

ANITOPUTM OLLEHKKN COCTOSIHMA HebocBOAa TakKe 6bi/1 pa3paboTaH A1 UCMO/Ib30BaHMA B TeX
cnyyasx, koraa dpopMmuposaHume (Mnu aaBekumns) obnaka 06bI4HO NPOUCXOAUT B (UK OT)
N3BECTHOM MECTOMO/IOXKEHUN N MPUBOAMT K 3HaYNTE/IbHOM OAHOBPEMEHHOM pasHuLe

B COCTOSIHUM 0671a4HOCTM Haj TeppuTOopurelt asponopTa. JaHHbIi MeTeoposiormyeckumi
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N3MEHSIOLWMIACA aITOPUTM MPUMEHSAETCA A1 AaHHbIX, MOMYYEHHbIX C IBYX CEHCOPHbIX
[aT4YNKOB BbICOTbl 06/1a4HOCTU. OCHOBHOWM AaT4YMK YCTaHaB/MBAETCA Healeko OT 30Hbl
KacaHus B3/1€THO-NOCaA04YHOM NONOCHI PAAOM C OCHOBHbIM Npu6opoM. BTopoi gaTynk o6bi4HO
yCTaHaB/IMBAETCA Ha PacCTOAHUM OT 3 A0 6 KM (2—4 MU/Ib) OT OCHOBHOIO AaT4yMka NpoTuB

BeTpa B HanboJsiee BEPOSTHOM Hanpas/eHUN aaBeKLUN UK 6rKe K MOCTOSHHOMY MCTOYHUKY
YHUKaJIbHbIX YC/I0BUI 061a4HOCTU. BTOpon gaTymk BbICOTbl 06/1a4HOCTN NpeAHa3HavyeH ans
onepaTMBHOIO onpeAeeHns 3HaYNTeIbHbIX Pa3NYNIA B COCTOSSHUN 061a4HOCTU.

[lononHuTenbHble AeTaNn anropuTMa oLeHKn cocTosaHma obnavyHocTn ACIH un ero
Bepudurkaumm npegoctasneHbl HYOA (NOAA, 1988) n npasutensctsom CLUA (United States
Government, 1999).

15.3.2 U3mepenue konmyecTBa 06/1aK0OB C NOMOLLbIO UH(PaKpacHOro
AeTeKkTopa

MnpoMeTpbl, K NaccnBHblE MHPaKpacHble paavoOMETpPbI, MO CyTU, NPeACTaBAAOT

o060l NHppakpacHble TEPMOMETPbI AUCTAHLNOHHOIO 30HANPOBaHUA (8—14 MkM). OHK
MOTyT MCNONb30BaTbCA A1 HABNIOAEHNS 3/IEeMEHTaPHbIX Te/TIeCHbIX YIr10B He60CBOAa,
NCNONb3ys ANA 3TUX Leneit TM60o HeCKONbKO (PUKCUPOBAHHBIX AaTHMKOB (HanpuMep, YeTbipe
(prKCMpOBaHHbBIX AaTYMKa UCMOJIb3YIOTCA AN OCYLL,eCTBAeHMS BbI6OPKU NO BceMy Heb6OCBOAY)
nocpeacTBOM CKaHMPOBaHMA BCero He6eCHOro Kynosa c NoOMOLL b0 OAHOro AaT4mka, 1Mb6o

C NOMOLLbIO COYeTaHMA 060UX MeTOA0B (B KOHCTPYKLMM OAHOIO N3 MPOU3BOAMUTENEN
npeaycmoTpeHo 14 gatunkos, oxsaTtbiBatowwmx 180 rpagycos He6ocBoAa OT OAHOMO rOPU30OHTA
[0 MPOTUBOMOJ/IOXKHOIO FOPU30HTa, U (PU3NYECKUIA MEXAHU3M AN CKAHWPOBAHWUSA MO a3nMyTY).
Mpwn 3ToM n3MepseTCa HUCXOASLLLEE TEMIOBOE U3Jly4yeHune OoT 061aKk0B 1 OT BO3/yLLIHOrO cTon6a
mexay obnakamum n npnbopomMm, a Temnepartypa KaxJoro TeJeCHOro yrna, BKk/1l04eHHOro

B BbIOOPKY, paccinTbiBaeTCs Ha OCHOBE coYeTaHMs 3akoHOoB [MnaHka n CrecdaHa-bonbumaHa.
MK TemnepaTypa 3aTeM MOXeT MCMO/b30BaTbCA A/11 YKa3aHUA Ha NPUCYTCTBME 061aKOB

B KaXX,OM BKJIIOMEHHOM B BbIGOPKY TeNecHOM yrny. [lanee MOXHO Noay4nTb O6LLYIO A0/
He6ocBOAa, NOKPLITYIO 06/1aKkaMn, U NPeacTaBUTb ee B BUAe 061a4HOro nokposa.

CkaHupyoLlmne NnMpoMeTpbl NO3BOAAIOT n3bexatb Npobsiem penpe3eHTaTUBHOCTU U3MEPEHUI,
KOTOpble CYLLEeCTBYIOT B APYTMX METOAAX, 3aBUCALLMX OT KOJINYeCTBa NCCelyeMbIX TOHEK.
Bo3MoOxHO Takxe npoBeAeHMe U3MEPEHN B TeMHOe BpeMs CyTok. HepgocTtaTtkom siBnsetcs
TPYAHOCTb Knaccudurkaumm GpakLuMOHHbIX U/UAN TpaHCNapaHTHbIX «Nnkcenei». Hanpumep,
CKaHUPYOLWNI MTMPOMETP, Tak Ha3biBaeMblli Hy6MCKOM, MOXET paboTaTb HENPEPbLIBHO A5
PYTUHHBIX U3MepeHni obero konnyectsa o6nakos (WMO, 2010). Kaxabie 10 MuHyT
BbIMO/IHAETCA CKaHMPOBaHMe Heba ¢ paspelueHmem 36 Ha 30 nukcenei. NMnpomeTp pacnonoxex
Ha KOHLe TPpy6KM, 4TO Ae/laeT ero COBepPLUEHHO HeYyBCTBUTE/IbHBLIM K 3arpsA3HeHuto. [opor
o6HapyxeHns 061a4HOCTN COCTaBASAET OKONO -65 °C, HO 3aBUCUT OT 3arPA3HEHNS TNH3bI
06beKkTUBA, BKNaja BOAAHOIO Napa B U3MepseMyto sPKOCTHYIO TeMnepaTypy U ONTUYECKOW
rny6uHbl o6naka. Hyb6uckon obHapyxunsaeT o61aka, KOraa nsmepeHHas apKkoCTHas
TemnepaTtypa aTMoccdepbl NpeBbillaeT (POHOBOE 3Ha4YeHne ACHOro Heba. SipkocTHas
TemnepaTtypa sicCHoro Heba yBeIn4MBaeTcsa C yBe/IM4EeHNEM 3€HUTHbIX YI/1I0B 13-3a yBe/IMYEHUS
HaKNOHHOro NyTN Yepe3 aTMocdepy N MEHAETCA CO BPEMEHEM M3-3a U3MEHEHUSA 3HAYEHUI
cofepxxaHua B aTMocdepe BOAAHOrO napa. [Jatymk AnHammyeckn aganTmpyeTcs K 3TaJloHy
4ynctoro Heba BO BPeMs Kaxx40ro CKaHMPOBaHUS, KOraa AOCTYNHO A40CTaTOYHOE KOJINYeCTBO
6e3061a4HbIX CLIeH Ha pa3/inyHbIX BbicoTax. Boers et al. (2010) npuwwinn K BbIBOAY, 4TO ANA
3aMeHbl HabaoaaTensa cnegyeT UCNOAb30BaTb MeToA HabntoaeHns 3a o6nakamum B MacluTabax
nonywapms (Takor kak Hyébmckomn) BMecTo Metoaa cTonbuoB (Takoro kak o6nakomep), 4Tobbl
n3bexatb pa3pbiBOB B PYHKL MM pacnpeeneHns o6aaqyHOCTU KAMMaTUYECKUX PAAOB AaHHbIX.

CucteMbl MHdpPakpacHblx HeGECHbIX KaMep C MCNO/Ib30BaHNEM HEOX1aXAaeMblX
MUKPOBOIOMETPUYECKMX AETEKTOPHbIX PELLETOK M3MEPSIOT HUCXoAsLLLee aTMOCdepHoe
n3ny4yeHue B AnanasoHe ASivH BoaH 8—14 mkM. Tak Ha3biBaemMas MHpakpacHasa cuctema
n3mepeHus obnayHoctun Bcero Heba (Liu et al., 2013) o6beanHset Heckonbko MK nsobpaxeHni
Heba, 4To6bI Kaxable 15 MMHYT nony4vaTtb n3o6paxkeHne Bcero Heba € paspeLleHnem

650 Ha 650 nukcenen. O6paboTka VK nsobpaxeHnin o6navyHoCcT aHanornyHa obpaboTke
cKkaHupytouero nupomMeTpa. Cnuctema ncnonb3yet npoduam temnepaTypbl U OTHOCUTENbHOM
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B/1a>KHOCTU B p€a/IbHOM BPEMEHMN, a TaK>XXe AaHHbIE O FOpI/I3OHTa!'IbHOVI BNANMOCTUN ANnsA
onTuMmnsalnm nopora 06Hapy>|<eH|/|$| HUXHEN rpaHnubl obnavyHoOCTW. Kpome TOro, BbiICOKO€
NPOCTPAHCTBEHHOE pa3peLLEHNE MNO3BOJIAET ONpPeae/iIATb TUM o6na|<a, KaK " BU3yaJ/ibHasa KaMmepa.

MupreomeTpbl N3MEPAIOT HACXOAALLLEE aTMOCepPHOE ANMHHOBOTHOBOE M3JTyYeHne
(4,5-100 mkM). YpoBeHb A/IMHHOBO/IHOBOIO MU3/1ly4€HUS U €0 U3MEHYMBOCTb MOTYT ObITb
NCNonb30BaHbl 4719 OLeHKM obLero konnvectsa o6nakos (Dirr and Philipona, 2004).

15.3.3 U3mepenue komyecTBa 06/1aKOB C NOMOLLbLIO KamMmepPbl 0630pa
HebocBOaa

CyLuecTByIOT KaMepbl, KOTOPble CneLnanbHO pa3paboTaHbl 415 U3MEPEHUS KOIMYeCTBa
o6nakos. C Mx NOMOLLbIO NPON3BOAATCA HabntoaeHNs 3a He60CBOAOM, NPUMEHSSA, Hanpumep,
M30rHyThle 3epkana. MisobpaxeHune c kamepbl aHanM3MpPyeTCcs NPU MOMOLLM anropmuTMa,
onpejenapoLero Haamyne oba1aka B HacTosiLLee BpeMs B KaXA0M MUKCesne, MCNoJib3ys
nsmepsaembin LeT. Cymma BCex nukcenen onpeagenser koin4ectso obnakos. B npowunom
cneunanbHo paspaboTaHHble BU3yanm3aTopbl He6a MCMOAb30BaNNCh B AHEBHOE BpeMS
TO/IbKO A/19 OLLeHKM 06Lero konn4vectsa o61akos. B HacTosLLee BpeMa 418 3TOM Lenn MoryT
ncnonb3osatbca kamepbl DSP IP (MHTepHeT-npoTokon ungposoin 06paboTkM CUrHaNoB)

nnn Be6-kamepsbl, B TO BpeMs Kak kKamepbl C MHppakpacHbIM HOYHbIM BUAEHMEM TakxKe AatoT
noJie3Hble pe3y/bTaThbl B yC/I0BMUAX HU3KOM OCBELLLEHHOCTU. 3Ha4uTe bHble ycnexu 6biau
AOCTUTHYThI B pa3paboTke nporpaMMHOro o6ecneyeHuns, NCNoJib3yemMoro 415 aHanusa
n3obpaxkeHnit Heba C Lenbio onpejesieHns He TO/IbKO KOIMYeCTBa, HO 1 Tuna 061akoB

(cM. Hanpumep, Wacker et al., 2015).

70T METO NO3BOJIAET nsbexatb npo6neM penpe3eHTatTMBHOCTU M3MepeHVIVI, KOTOpbIE

MOTryT NPUCYTCTBOBATb B HEKOTOPbIX APYTrnX MeTodax. HeKOTOpre KamMepbl NCMOJIb3YHOTCA

B AHEBHOE BpPEMA U, TAKUM o6pa30M, HE MOTYT NPUMEHATLCA B TEMHOE BPEMSA CYTOK. KaMepr,
npon3ssojsuine nsmMmepeHuna B |/|K-Ll,|/|a|'|a3OHe, HE NMEKT TaKNX HeJOCTaTKOB, HO OHMN o6na,u,ar0T
MEHbLUNM MNMONEM 063opa n saBnsTCa 6onee O0POroCrtosawMmMn. ﬂ,)’lﬂ Takux kamep HeO6XOLI,VIMO
4acCTo NMPOBOAUTL TEXHNYECKOE O6CJ'I)/)KI/IBaHVIe MO OYUNLLEHUNIO ONTUYECKNX I'IOBerHOCTel\/’I.

15.4 MHCTPYMEHTAJIbHbIE U3SMEPEHUSA BbICOTbl HUXKHEW FPAHULLBI
OBJIAKOB

[nsa namepeHuns BbICOTbI HUXHEW rpaHnLbl 06/1ak0B MCMOJIb3yeTCs HECKOIbKO MeTOA0B. K H1M
OTHOCATCA: UCMOJIb30BaHMe NasepHoro o61akomepa, ob61akoMepa C BpaLLatoLWnMCs Jiy4YoM,
obna4yHoOro npoxekTopa u wapa-3oHaa. Hanbonee yacto B HacTosiLLee BpemMs NPUMeEHseTCS
MeTo/ M3MEpPEHMS C MOMOLLLbIO Sla3epHOro obiakoMepa. 3Ta MmeToAmka obs1agaet OrpoOMHbIMU
npenMyLLecTBaMm NoO CPaBHEHUIO C APYTMMUN TEXHOIOTUAMM, N B 3TOM CBA3U ee crieayeT
paccmatpuBaTh kak Hanbonee noaxoaawyto. [lpyrue metoabl, Takme Kak ob6nayHble pagapsl

N paiMo30HAbI, TaKXe AatoT MHpOpPMaLLMIO O BbICOTE OCHOBaHWUS 061ak0B, HO 3TN CUCTEMBI

He ABNAI0TCS SKOHOMUYECKN 3 PeKTUBHBIMUI, KOTAa MCMOJIb3YIOTCS UCKIIOUYNTENbHO

ANS 3TON Uenu.

Cnepyet OTMETUTb, YTO, KPOME TOrO, MH(POPMaLMA O BbICOTE HUXHEN rpaHuLbl 061akoB
nony4aeTcs C MOMOLLbIO MMPOMETPOB U MUKPOOOIOMETPOB, YNMOMSIHYThIX BbILLIE, MOCKO/bKY OHU
N3MepsIoT TeMnepaTypy Heb6a MW HUXKHEW rpaHnLbl o6naka. Ha Habnogaemyto Temnepatypy
B/INSAIOT BNAXHOCTb 1 @a3P030/1b, U AN MOAYHEHUS BbICOTbI HUXKHEW rpaHuLLbl 061akoB TpebyeTtcs
TemnepaTtypHblii npodunb. MoaToMy MHdOPMaLMA O BbICOTE HUXHEN rpaHuLbl 061aKoB,
nonyyaemas MHpakpacHbIMU JeTeKTOPaMn, AOBObHO CKyAHa, 0COOEHHO AN MasblX BbICOT.

BusyanusaTtopbl Heba MOTyT cTepeorpaduryeckm onpeaenatb BblCOTY HUXKHEW rpaHuLLbl
061aKkoB, NpocMaTpuMBas O4HO M TO xe 06/1ako C MOMOLLbIO ABYX BMU3yann3aTopos. Jns
npaBu/ibHOM paboTbl MeToAa A0/KHA ObiTb BO3MOXHOCTb MAEHTUMULMPOBATL OAHY U Ty Xe
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KOHKpPeTHYt0 o61a4vHy0 (hyHKLNIO Ha 060MX n306paxeHUsx. TOHHOCTb onpeaeneHns BbiCOTbI
HUXXHEW rpaHuLLbl 061aKOB 3aBMCUT OT reOMETPUM, BK/IKOYaoLWEeN B ce6 pacCTosHUE Mexay
BM3yanm3atopamu Heba n nosioxeHne (opmeHTauma) obbekTa Ha 060Mx N306paxKeHUAX.

15.4.1 MN3mepenue BbICOTbI HNXKHEN rPpaHULLbl 06/1aKOB C TOMOLLLbIO J1a3€PHOro
oGnakomepa
15.4.1.1 Memoo usmepeHus

Mpwn ncnonb3oBaHnmM nasepHoro o61akoMepa BbICOTa HUXXHEN rpaHnLbl 061akoB onpeaenseTcs
nocpeacTBOM U3MEPEHUS BPEMEHU, HEOBXOAMMOTO A1 NPOXOXAEHUNS CBETOBOrO

MUMMNYy/bCa KOFePEeHTHOrO CBeTa OT MCTOYHMKA A0 HUXKHEN rpaHuLbl 06/1akoB 1 BO3BpaLLLEeHUs

K npueMHunKy (MPUHLMN: onpeAeneHne n aokaansaumsa ¢ NOMOLLLbIO MCTOYHMKA CBETa, nMaap).
CurHan, usny4aemsblin nasepom, Hanpas/seTCa BEPTUKAJIbHO BBEPX, r4e, eC/In 06/1a4HOCTb
pacrnonaraetcs Haj UCTOYHUKOM CBETa, N3/ly4eHne paccemBaeTcs ruapomMereopamu,
cocTaBnAlOLWMMN 061a4HOCTb. OCHOBHaA 401 U3J/Ty4YeHUs paccemBaeTcs BBEPX, HO HeKoTopas
ee YyacTb paccenBaeTCs BHU3 U (poKycnpyeTcs Ha pOTOINEKTPUYECKOM eTEKTOPE NPUEMHMKa.
JlyyeBoi noTok, 06paTHO paccemBaeMblil Ha MPUEMHMK, YMEHbLLAETCS B 3aBUCMMOCTU

OT AaNbHOCTM B COOTBETCTBUM C 3aKOHOM O06paTHbIx kBagpaTtos. O6nakomep (pucyHok 15.1)
06bI4HO COCTOUT 13 ABYX Y3/10B — NpUemMo-nepeaatroLmii y3en n 6,10k 3anmcu.

MNepepaTymk M NPUEMHUK yCTaHABNBAIOTCS PSAOM B OAHOM MNOMELLLEHUN C SNEeKTPOHHOM
annapaTtypoli no AeTeKTUPOoBaHUIO U 06paboTke curHanos. ICTOYHMKOM cBeTa O6bIYHO
ABNAETCS NONYNPOBOAHUKOBBIN Na3ep ¢ AJIMHON BoNHbI, 61mn3koin k MK gnanaszoHy. Ontuyeckue
yCTPOWCTBa NepeaTyMka pacrnonaraloTcs Takum o6pasoM, 4To6bl NasepHbli UCTOYHUK CBETa

N AeTeKTOP NPUEMHMKa HaxoANANCh B oKyce 06bIMHOM UM HBIOTOHOBCKOW Te1eCKOMMUYEeCKO
cucTeMbl. Ha NOBEPXHOCTM JINH3 HAHOCUTCA COOTBETCTBYHOLLLEE MOKPbITUE TOJILLMHON B O4HY
4eTBePTb AJIMHbI BO/IHbI C LLe/Ibl0 YMEHbLUEHUS OTPaxXeHUs 1 obecneyveHns BbICOKOro ypOBHS
nponyckaHusa ceeTa. AnepTtypa nepefatymka repMeTUYHO 3aKpblBaeTCs CTEKNSHHbIM

OKOLLUKOM, KOTOPO€ MMeeT aHTUOTpaxaTe/ibHoe NOKPbITUE Ha BHYTPEHHE NOBEPXHOCTU

W yCTaHaB/IMBAETCSA MOA YI/IOM /19 CTEKaHUS A0XKAEBOW BO/bI.

MpreMHNK MMeeT Ty ke KOHCTPYKLMIO, YTO 1 NepeAaTymK, Of4HaKo BMECTO MCTOYHMKA CBETa
B Hero BXxoamnT poToAMOoA, a Takxke BCTPOEHHbIV Y3KOMOMOCHbIN onTuyeckuii punbtp. Punstp
He nponyckaeT 60/bLUYI0 YaCTb (POHOBOrO PACCEAHHOTO COTHEYHOTO M3Ty4eHus, obneryas,
Takum o6pa3om, obHapykeHNe pacCesHHOro Jla3ePHOro U3/1y4YeHUs B CBET/IOE BPEMS CyTOK.

\-\ Py O6nako
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PucyHok 15.1. Tunosoii nasepHbii o61akomep
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M3ny4aTtenb 1 npUeMHUK MOryT 6blTb YCTaHOB/IEHbI PAAOM Taknm 06pa3om, 4ToObl NyHOK CBETa
n3niyyatesns u nose 3peHus npueMHrKa Ha4nHanm CoBMeLLLaTbCa Ha BbicoTe 0ko10 80 M Haj,
YCTPOMNCTBOM M MOJIHOCTbIO COBMELLLA/INCh Ha BbICOTE HECKOJIbKMX COTEH METPOB (CM. HanpuMep,
WMO, 2016c¢). O6HapyxXeHune HUXHEeN rpaHuLbl 06/1ak0B B C/IEMOW 30HE HVKe Havana
COBMeLL,EHMS OCHOBbIBAETCA Ha 06PaTHbIX CUTHaMax OT U3/1y4EHHOrO MMMYbCa, KOTOpble

6bINM paccesiHbl N0 MeHbLUeV Mepe ABaXdbl. Takme xe onTuieckme yCTponcTea NPUMeHSTCA

B HEKOTOPbIX CUCTEMax A5 nepefadn U NoJiy4eHuns n3nyd4eHuns, 4To no3sonseT nsbexaTb

3TOM Npobnembl.

prbITMe CHabxaeTcs HarpesaresiimMmu BO n3bexaHue KOHAEHCAUMN Ha ONTUYECKNX
NOBEPXHOCTAX, a B/Ia>)XKHOCTb BHYTPU YKPbITUA MOHMXKaeTCA NOCpeACTBOM UCMOJ/Ib3OBAHNA
ocywunTens. BerHFIFI 4acCTb YKPbITUSA CHabxeHa KprLIJKOVI CO BCTPOEHHbIMU ONTUYE€CKNMU
OoTpaxatenamu, npegoxpaHaoummmn yCTpOVICTBO OT NMPAMOTo CO/IHEYHOTO U3JTyHeHUA.

BbixoAHOM curHan getekTopa pasfensercs Ha nocaefoBaTe/bHble «CTPO6-UMMNYNbCbI
AaNbHOCTU», KaXKAblli N3 KOTOPbIX OTOOpaxaeT MUHUMabHO O6Hapy>KMBaeMoe npupatleHne
BbICOTbI. B Npn60p BMOHTMPOBaHO NOPOroBOe YCTPOMCTBO A/ CBEAEHUS K MUHUMYMY
BEPOATHOCTU TOTO, YTO NPUBOP He «yBUAUT» 06/1aKO UK «YBUAUT» HeCyLLeCTBytoLLee 061aKo.

15.4.1.2 PasmeujeHue u ycmaHoeka

O6nakomep cnegyeT ycTaHaBAMBaTb B COOTBETCTBMM C PEKOMEHAALNAMN NPpOn3BoAnTeNS.
YCTPOMCTBO A0/MKHO GblTb YCTAHOB/IEHO Ha MPOYHOM OCHOBaHUM CO CBO6OAHBLIM 0630pOM Haj,
NyHKTOM Hab0AeHNA B Npeaenax KOHyca ¢ yriom npubnunsntensHo 30° k septukanu. Mpn
Heo6x0ANMMOCTN MOXeT NCNO0J1b30BaTbCA MNJIOWAZKa Ha KPblLLe MNP YCI0BUM COOTBETCTBYIOLLLEN
KOPPEKTUPOBKMN COOBLLaeMbIX BbICOT K YPOBHIO 3eMHOI NOBEPXHOCTU. HecMoTps Ha TO, 4TO

B OMepaTMBHOM NPaKTMKe KOHCTPYKLMA NasepHbix o61akoMepos obecnedynsaeT «6e30MacHOCTb
ANA 3peHuns», cnegyet NPUHMMaTb Mepbl K TOMY, 4TO6bl C/lyvaliHbli HabnogaTe b He CMOTpen
HenocpeACTBEHHO B U3/ly4aeMmblli My4OK CBeTa.

M3K ony6aunkosana cBOA MeXAYHapOAHbIX CTaHAApPTOB Mo 6e30NaCcHOCTM /la3epHO
npoaykumn (MIK 60825:2018 SER), koTopblil Takxke BKItOHYaeT B ce65 knaccnukaLnoHHyo
CXeMmy B COOTBETCTBMM € 6e30MacHOCTbIO A1 rMas. B npoaaxe nmerotca 6esonacHble 415 rnas
nasepHble o6/1akoMepbl, OTBevatoLL e TpeboBaHNAM Sla3epHOro yCTponcTea knacca 1 unm
knacca 1 M, kak onpefeneHo 3TuM CTaHAapTOM.

B HEKOTOPbIX MeCTax HeO6XO,CI,VIMO HAKJIOHATb I'Ipl/l60p, YTOObI COJ/IHLE HE Nonajgasio B noJsie
3peHuA o6na|<omepa. C LL€NMbKO CHUXXEHUA BOBLI,eI7ICTBVIﬂ CUJIbHO OTpPaXarkWwnxca 40XAEBbIX
Kanesab ny40K CBE€Ta U TeNecCKkon MoryT ObITb YCTaHOBJI€HbI NMOA YI1OM I'IpVI6fIVI3VITe}'IbHO 5°
K BEpTUKanu.

15.4.1.3 UcmoyHuku nozpewHocmeli
CyLecTBYIOT NATb OCHOBHbIX NCTOYHUKOB MOrPELLIHOCTEN:

a) NnOorpewHoOCTN Anana3oHa: Takme norpewHoCT BO3MOXHbI, €CJIN B LLeNAX OCHOBHOIoO
redHepartopa CMHXpOHU3aL M BO3SHUKAOT HENCNPAaBHOCTN, HO Npn Hopmaanon pa60Te
OLIJVI6KI/I, BbI3BaHHbIE€ 3TUM NCTOYHNKOM, MOXXHO UTHOPUPOBATb,

b) BEPTUKAJIbHOCTb MsnyqaeMoro/OTpaerHoro ny4ykKa cBe€Ta: B TOM CJ/1y4dae, eC/in
I'Ipl/l60p OTBbHOCTUPOBAH N OTK/IOHEHUE J1yHa OT BEPTUKa/IN COCTABIAET HE 6onee 50,
norpewHoOCTAMN TakKOro poga MOXHO npeHe6pe'-|b;

C) norpewHoOCTn, BO3HMNKarLwne B CUCTemMe O6pa6OTKVI CUTHANOB: B CBA3UN CTEM, 4HTO 06bIYHO
HWXHAA rpaHnLLa o6nakoB BeCbMa pacnnbiB4aTta U BapbUpPYyeET B 3HAYMTE/IbHOM CTEMNEHU
BO BpEMEHU N B NPOCTPAHCTBE, 6bln pa3pa60TaHbl C/10XHbI€ aNTOPUTMbI 419 OLLEHKN
penpe3eHTaTuBHbIX 3HaYeHWUI BbICOTbI HUXKHEN rpaHnibl o61aKoB Mo OTpa>XeHHOMY
obnakom CUrHany. B YCNOBUAX TyMaHa (I'Ipl/l Hann4mum nianm oTtcyTcTtBnun obnavyHoOCTHU
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Hag npnbopom), a Tak>Ke NpW BbiNaJeHNN 0CaAKoOB MOTYT BO3HMKAaTb CEpPbe3Hble OLLUNOKMN.
CnepoBatesibHO, BaXHO pacnonaratb MHopMaLmneli o BUAMMOCTM N OCafKax Ans

TOro, 4ToObl OLLEHNTb pe3y/bTaThl, NoJly4aemble C MOMOLL bl obnakoMepa. B ycnosusax
XapaKTepHOW CIONCTOM 06na4HOCTM (HanpuMep, NPU HaJIMYUN CIOUCTO-KyYeBbIX
061aK0B) OLWMOKN U3MEPEHNS MPOBEPAIOTCA UCKIIOYUTENBHO MOCPEACTBOM NOPOroBbIX
anropuTMoB 061a4HOCTM M MOTYT CHUTATLCA NPUEMIEMBIMU A1 HEKOTOPOW OTAENBbHO
B3ATOI KOHCTPYKLUKN o61akomepa;

d) AananasoH M3MepeHVIVI2 BBUAY OFpaHVI'-IeHHOVI MOLLHOCTWN Na3epa, OTPpa>XeHHOE n3nyv4eHume
Ha 60/1bLLNX BbICOTAaX MOXET 6bITb HACTO/IbKO Masion NMHTEHCNBHOCTU, YTO €ro HEBO3MOXHO
O6Hap)/)KVITb. I'IoaTomy He BCceraa MO>XXHO Ha6}'IIO,EI,aTb BbICOTY HUXHEN rpaHnibl
nepucTbix 06}'IaKOB}

€) HenpaBWIbHOE onpeae/ieHne HMXKHEN rPaHnLLbl 061aKOB: 3TO MOXeT OblTb BbI3BaHO
WwymoM npubopa. A3p0o30/bHble 1 BlaXKHble C/IoN aTMOocepbl Takke MOryT NPUBOAUTb
K HeMpaBW/bHOMY OMpeae/IeHUIO HUXKHEN rpaHuLbl 061akoB. [TponeTtatoLwme caMosieTsl
W NTWLbI, HABUCAlOLLAA PaCTUTENbHOCTb M CHEXHbIE LLaMnkKu Ha MOBEPXHOCTM obnakomepa
MOFYT CTaTb MPUYMHON OLWNOOYHBIX ONpeAeNeHNN HUXHEN rpaHnLbl 06/1a4HOCTH.

B OI'IepaTVIBHOVI NpPakTukKe B yCJI0OBUAX O,CI,HOpO,CI,HOI7I BbICOTbl HUXHEN rpaHnibl o61akoB
pe3ynbrathbl I/I3MepeHI/Il\/’I Jla3€pPHbIM o6naKomep0M MOXHO CPpaBHUTb C pe3y/ibTaTaMn
LWapoOnnUIOTHbIX VI3MepeHI/IVI, M3MEPEHNAMUN BUONMOCTU Ha Pa3/IN4HbIX BbICOTAX HAa Ma4Te U1n
BbICOTOI\/'I, Ha KOTOpOI7I 6alLLHA MOXeT 6bITb pa3ninyinmMa Ha M306pa)KeHVIVI C KaMepbl, a Takxe
M3MepeHVIVI C caMoO/1eTa U C NOMOLLBIO MPOXEKTOPa B HOYHOE BpeEMA.

Bbin npoBeAeHbl MacluTabHble B3anMHble CPaBHEHUS Jla3epHbIXx 06/1akOMePOB OT Pa3INyHbIX
npoussoantenent. Tak, Bo BpeMs nposegeHns BMO mexayHapoAHOro B3aMMHOroO CpaBHeHUS
o6nakomepos (WMO, 1988) cpaBHMBaNNCb HECKO/IbKO KOHCTPYKLMIA 06/1akOMepOB,

a Takxe pe3synbTaTbl Hab/OAEHNI C NOMOLLbIO 06/1aKOMEPOB C BPALLLAOLLUMCS JTy4OM

W LWapoB-NMI0TOB. B pesynbrate mexxayHapoOAHOro B3aMMHOI0O CpaBHeHM Bbl10 yCTaHOBJIEHO,
4TO NPW UCMONb30BAHNM COBPEMEHHOM TEXHOIOTUM /la3epHbI 061akoMep npeacTaBaseT cob6o
Hanbonee TO4YHOE, HagexHoe 1 3hpekTUBHOE CPeACTBO M3MEPEHUS BbICOTbI HUXKHEN FPaHuLLbl
061aKOB C 3eMHOW NOBEPXHOCTM NO CPAaBHEHMIO C a/ibTEPHATUBHbLIM 060pyAOBaHNEM.

15.4.1.4 Kanu6poeka u mexnuyeckoe o6cnyxueaHue

BoNbLWNHCTBO Na3epHbix 06/1aKOMEPOB CHabXeHbl BCTPOEHHOW AMAarHOCTUKOM, KoTopas
KOHTPONPYET U3/Ty4aeMytO BbIXOAHYIO SHEPIUIO U YyBCTBUTENbHOCTb eTekTopa

N NpefoxpaHseT OT Cepbe3HblX MOrpeLHOCTeN B CMHXPOHM3aLumnn. Nposepka kannbpoBku
06bI4HO OrpaHNYMBaEeTCa NPOBEPKOM YacTOTbl 1 CTaBUIBHOCTN OCHOBHOTIO reHepaTopa
nocpeACcTBOM UCNO/b30BaHNSA BbICOKOKAYeCTBEHHbIX HAPY>KHbIX CTAHAAPTOB YaCTOThI

N MPOBEPKOW BbIXOAHOMN MOLLHOCTU 1U3ny4daTens. Kannbposka MoxeT 6biTb NpoM3BeAeHa
Takxe nyteM B3aumHoro cpasHeHnsa (WMO, 1988). Hekotopbie HMI'C nposoaAT nonesble
NpreMOoYHble UCNbITaHUA A1 KaXKA0ro NOTOI0YHOIO N3MEPUTENA, B XO4e KOTOPbIX
onpegeneHne HMXKHel rpaHuLbl 06/1akoB BepuULMpyeTcs C NOMOLLbIO HafexXHoro npuéopa.
HaBepneHune o6nakomepa Ha Lefib Ha U3BECTHOM PaccTosAHUM (HanpuMep, Ha 6aLlHIo)

MOXeT MCMOAb30BaTbCA A1 NOATBEPXKAEHNSA U3MEPEHUSA PACCTOAHUSA STUM NPUOGOPOM.
Tekyuiee 06cnyxxmMBaHme 06bIYHO 3aKNt04AETCA B YNCTKE OTKPbITbIX ONTUYECKMX NPMBOpPOoB

N HapY>KHbIX MOBEPXHOCTEN 1 3aMeHe BO3AyLUHbIX (PUIBTPOB MPU HaIMYMK OXNaKAAIoLLLErO
nputoka Bo3ayxa. Cneagyet oTMeTUTb, 4TO 06/1akOMepPbl 06bIYHO aHaIM3NPYIOT CBETOBOWA
UMMNY/bC, OTPAXEHHbIN OKHOM 0630pa, AN KOHTPOS ero 3arpsasHeHuns. [eHepupytoTcs
npeaynpexaatoLme n TpeBoXHble COOOLLEHNS, KOTOPbIE MpeaynpexaatoT 06CnyKMBatoLL Uit
nepcoHasn o Heo6xo0AMMOCTIN OYNCTKM NPUBOpPa NN 0 TOM, Y4TO HyBCTBUTEILHOCTL Npubopa
no BCeMy AnanasoHy MOxeT ObITb CHMXEHa 13-3a 3arpsa3HeHuns okHa o63opa.

KaJ'II/I6pOBO‘-IHbIe NPOBEPKN N NJTAaHOBOE TEXHNYECKOE O6C}'I)/)KVIBaHVIe NN yctpaHeHmne
HEenonaAaokK A0J/1XKHbl BbINMO/IHATLCA B COOTBETCTBUUN C pEKOMEHALLNAMU NPOU3BOAUTENA.
bonbwmnHCcTBO Jla3€pPHbIX O6ﬂaKOMepOB MMEKOT BCTPOEHHYIO ANAarHOCTUY€CKYO BO3MOXHOCTb
4014 BbIAB/IEHNA PAaCNPOCTPAHEHHbIX Hel/lCHpaBHOCTeVI. Pekomer,yeTc;l, YTOObI npouenypbl
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TEXHUYECKOro 06CNyXKMBaHUSA UNU YyCTPaHEHUS HEMONAA0K BbINMOMHAINCL TO/IbKO NEPCOHAoM,
06y4eHHbIM Hagnexalmm o6pa3om, Tak Kak MOTyT NPUCYTCTBOBaTb ONacHbIe HanpsXeHus,

M nasep MOXeT NPUBECTU K NOBPEXAEHUIO [N1a3 NpU HenpaBuibHOM o6palleHun. Obnakomep,
Kak NpaBu/0, CKOHCTPYUpPOBaH TakuM o6pa3oM, 4To6bl aTMOCepHble 0caaku cTekanu

C OKHa 0630pa, 1, KpoMe TOro, 4To6bl TEM/IbIV BO3AYX Yepe3 perynspHble NPOMeXyTKU
BpeMeHn o6yBan OkHO 0630pa ANA yaaseHnUs 0CafkoB U UCTbeB. Kak npaBuio, NOMUMO
OYMUCTKUN MOBEPXHOCTEN ONTUYECKUX YCTPOMCTB U 3aMeHbl Mbl1eBbIX PUNBTPOB BEHTUASATOPA
oxnaxzaeHus, Tpebyetcs HebosbLLIOE TexHUYeckoe 06cnyxunBaHue. Bo Bpems TeXHMYeCcKoro
06CNY>XKMBaHUA TakXKe CefyeT yaansTb CHEXHblE LWanku ¢ NoBepxXHOCTU obakomepa

W npeaMeThbl UK PacTUTENbHOCTb Hag npubopom. Bo Bpemsa ocMoTpa cneanyet y6eanTbCs B TOM,
4TO Hag NPUGOPOM HeT UK He ByaeT HapacTaTb CHEr UM PacTUTENbHOCTb, U 4TO obslakomep
He Hax0A4MTCsA HEMOCPEACTBEHHO MO/ TPaekTOpUen 3axoa Ha NOCaaKy UK B3fieTa camosieTa
WA Noj BO34ENCTBUEM €0 BbIX/IOMHbIX Fa30B.

KannbpoBky AanbHOCTU U3MEPEHMSI MOXHO NPOBEPUTH B NOJIEBLIX YC/I0BUAX MyTEM CPaBHEHUS
C BblcoOTamu 06/1ak0B, MONY4EeHHbIMU C UCMO/Ib30BaHWEM afbTepHaTUBHOro metoaa. Ecnu obnaka
HeT, MOXXHO HanpaBUTb NPUGOP Ha TBEPAYIO Liefib Ha U3BECTHOM PacCTOAHUM. [1ns 3TOro MoxeT
notpe6oBaTbCs PaCNONOXMNTb MPUBOP Ha PacCTOSHUN HECKO/IbKMX COTEH METPOB 3a Npeaesiamu
MUHUMaIbHOTO Anana3oHa AencTBmnsa obnakomepa. Heob6xoammo cob6itoaath KPamHiow
OCTOPOXHOCTb, YTOObI NPEA0TBPATUTL C/ly4aliHOe BO34eNCTBME Ia3ePHOrO Jlyya Ha NtoAen,
HaxoAALLMXCA 3a npeaenaMu Lenn. HekoTopble Npon3BoAUTENN NPeAoCTaBAAOT 061auHbI
CUMYNATOP AN NPOBePKKN paboTbl ob1akomepa.

CoBpeMeHHble 06/1akoMepbl MOTYT cenaTb AOCTYNHbIMU NpodramM 06paTHOro paccesHus,

N3 KOTOpbIX M3BNekaeTcs 6a3oBas MHPopMauns 06 obnake. dTa MHopmMaLusa nonesHa

AN NPOBEPKN NPaBu/IbHOM paboTbl Nnpnbopa. [o3ToMy pekoMeHAyeTCs, N0 BO3MOXHOCTH,
apxMBMpPOBaTb AaHHble 06PaTHOro pacceaHNsA. TN AaHHble TakXKe MOryT 6blTb MCMO/Ib30BaHbI
ANS yCTpaHeHusa Henonagok, 06paboTkun pe3ynbTaToB C MOMOLLbIO ONTUMU3MPOBAHHbIX
anropnTMoB o6HapyxeHna 061akoB 1 CO34aHNA AOMOJIHUTE/IbHBIX MPOAYKTOB, TakMx Kak
BbICOTa C/1051 CMeLUMBaHUSA 1 06HapykeHne a3po30/bHbIX cnoeB. Kpome Toro, npocub
obpaTHoro paccesiHus B cutyaumnm 6esobiavyHoro Heba MoxeT 6biTb NPOaHaIN3NpPOBaH

AN NPOBEPKN KOPPEKLMN 30HbI NEPEKPLITUA U XapakTePUCTUK Wyma npubopa, kKoTopble

B MPOTMBHOM C/ly4ae MOM/IM 6bl MPUBECTU K OLLMBOYHOMY OOHAPYXKEHUIO HMXKHEN FrPaHuLLb
obnakoB. KpoMe TOro, ABa AONONHUTE/IbHbIX MeTOAa KasIMOpPOBKM MOTYT 6bITb UCMOJIb30BaHbI

B MOAXOAALLNX YCNOBUAX AN5 ceTel 06/1akOMePOB C OCTYNOM K JaHHbIM 06paTHOro paccesHus.
K H1M oTHOCATCA: (a) Tak Ha3blBaeMblil MeToA, Pasies, OCHOBaHHbIM Ha OTpaXeHun ny4a

nmpapa oT YNCTO MONEKYNAPHBIX C/I0EB, KOTOPbI Hanbonee noaxoauT 415 061akoMepoB,
NCNOMb3YyOLWMX AeTEKTUPOBaHUe ¢ noacyeTom (hoToHOB; (b) Tak Ha3blBaeMblii 061a4HbI
MeTo/, OCHOBaHHbIN Ha MOIHOM OocnabaeHnn TINJAPHOro CUrHana B XXuakom obnake n Hanbornee
noaxoaALnii Ans 061akoMepoB C aHa/IoroBbiM MeToA0M 06HapyxeHus (cM. WMO, 2016d).

15.4.2 MN3mepenue BbICOTbI HNKHEN rPpaHULLbl 06/1aKOB C NTOMOLLbIO 06/1akoMepa
C BpalarowmumMmcs 1y4yom

15.4.2.1 Memoo usmepeHus

MpuHUMN fencTBMA ob6nakomMepa C BPaLLaloLLMMCS IyHOM 3aK1to4aeTcs B USMepeHnm

yr/ia BO3BbILLEHUS CBETOBOTIO My4Ka, OCYLLECTBASAIOLLErO CKaHUPOBaHWE B BEPTUKaIbHOM
NJI0OCKOCTK, B TOT MOMEHT, KOT4a 4acTb CBETOBOr0 CUrHasa, paccessHHOro oCHoBaHueM obaka,
6ynet nonyyeHa hoTO3IN1EKTPUYECKUM 31EMEHTOM, HaMpPaBiieHHbIM BEPTUKaIbHO BBEPX

N PacnosioXeHHbIM Ha U3BECTHOM PAacCTOSAHUM OT UCTOYHMKA CBeTa (CM. pucyHok 15.2). NMpubop
COCTOMT U3 NepefaTymka, NPUeMHMKa 1 3aNnCbiBalOLLErO YCTPOMCTBA.

I'Iepep,aT'-MK ncnyckaetr y3Kl/IVI Nny40K CB€Ta, pacXoANMOCTb KOTOPOro CoOCTtaBAaeT 20, npum sTomMm
60/bLIas YacTb M3ny'-|aeM017| pagnatnm HaxoanTcsa B 6nmxHen MK obnactum CneKkTpa ANINH BOJIH,
T. €. B Anana3oHe OoT 1 Ao 3 MKM. Takum o6pa30M, ncnosibdyemMas AJjindHa BOJIHbl HE3HA4YUTE/IbHA
Nno CpaBHEHUIO C pa3MEPOM BOAAHbLIX KaneJsib B ob6nake. CeeToBOM ny40K CKaHUpyeT
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PucyHok 15.2. TunoBoit o61akomMep C BpalLaloLMMCs JIy4HOM

o61aKa B BepTUKa/bHOW NJIOCKOCTUN MO Ayre, o6bl4HO OXBaTbiBas AMana3oH ot 8° no 85°,
N MOAY/IMPYeTCS Ha YacToTe NpubansuTenbHo 1 kI, 414 Toro, 4To6bl C NOMOLLLbIO METOA0B
a304yBCTBUTENIBHOIO AETEKTUPOBAHMSA YNYHLUNTb COOTHOLLIEHME CUTHAN-LUYM B MPUEMHUKE.

MpreMHNK cOCTOUT 13 POTOINEMEHTA N OTPAHNYUTENS YINa 3PEHNS; OTPAHUYUTEND CAYXNUT ANS
TOro, 4T06bl Ha (hOTO3/IEMEHT MOIIM MONACTb TONbKO BEPTUKAJIBHO HanpaB/ieHHbIe CBEPXY /YUK
cBeTa. epo 3anucbiBatoLLero ycTpoicTBa, ABMXKYLLLEEeCS OAHOBPEMEHHO C/ly4OM NepeaaTyuka,
perncTpupyeT nosiy4aemblil oT obs1aka curHann.

15.4.2.2 PasmeujeHue u ycmaHoeka

MNepepaTymk U NPUEMHUK AOKHbI ObITb YCTAHOB/IEHBI HAa OTKPLITON POBHO MIOLLLaAKe

Ha pacctosiHum 100—300 M Apyr OT Apyra Ha NPOYHbIX M yCTOMYMBbLIX NoacTaBkax. OcobeHHO
Ba>XHO, YTOObI MCTOYHMK CBETA CKAHMPOBAJ B TOM e MIOCKOCTU, 4TO U NMPUEMHUK. DTO
AoCTUraeTcs NoCpeACTBOM TOMHOM PeryiMpoBKy ONTUKM U NPOBEPKO NIOCKOCTH,
COOTBETCTBYIOLLEN Ny4y Nnepegatymka, B NOAXOAALLNX YC0BUAX B TEMHOE BPEMS CYTOK.

15.4.2.3 UcmoyHuku nozpewHocmeli

Mpu n3mMepeHnn BbICOTbI HUXKHEN rpaHuLbl 06/1aka C MOMOLLblo o6nakoMepa C BpallatoLwmMmcs
NYHOM MOTYT 6bITb AOMYLLLEHbI MOTPELLHOCTU, 0O6YC/IOBAEHHbIE C/leAyoLUMIN hakTopaMu:

a) LWPWHOW CBETOBOTO Ny4Ka;

b) onTnyecknm HecoBnageHuewm;

C)  MexaHU4YeCKMMM AoNyCKaMu ABMXKYLLMXCS AeTanel;
d) 4yBCTBMTE/IbHOCTHIO MPUEMHMUKA.

lMockonbKy BO MHOTMX KOHCTPYKLMAX 061aCTb NnepeceyeHns KOHyCOB Nepeaarymka

1 NpYeMHMKa AOBOJIbHO 3Ha4YMTeIbHa Npu BbicoTe 0b61akoB 6osiee 500 M, TO NorpeLLIHoOCTy,
CBSi3aHHbIE C LUMPUHOWN CBETOBOIO Ny4YkKa, 06bI4HO ABAAOTCA Hanbonee cCepbe3HbIMU.
OnpepeneHne HUXHeM rpaHuLbl o6iakos, npusogumoe B 15.1.1, He npeactasnset cob6ol
afeKkBaTHY OCHOBY A/19 06 beKTUBHOM KOHCTPYKL MK 06/1aKOMepOB, CliefoBaTesbHO,
NCMOJib3yeMble B HacTOsALLEee BPEMS a/lfOPUTMbl OCHOBaHbI Ha 3KCMEPUMEHTa/IbHbIX pe3yabTartax
N CPaBHEHUAX C APYTMMU MeTOAaMM OLeHKU. B oaHMX o61akomepax C BpaLLaloLWmMCcs JlyHoM
NCMOJIb3yeTCs «MOPOroBbiN» MeToA onpeaeneHns Hann4ymnsa o61a4HoCTn, a B 4pyrnx — cxema
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AeTeKTUPOBaHMS «MMKOBOro» CUrHana. B HekoTopbix Ciy4asx 4yBCTBUTENbHOCTb NPUEMHMKA
B/MSAET Ha coobLaemyto BbICOTY 06/1aKOB, BC/IeiCTBME YEro BO3HMKAIOT 3Ha4YMUTe IbHble
NOrpeLIHoCTH, NpeBbillatoLLe Npu onpeaeeHHbIX 06CTOATeNbCTBAX YCTAHOB/IEHHbIE
aKcnayaTaumoHHble TpebosaHma (Douglas and Offiler, 1978). 2Tn norpelwHocT 06bIYHO
BO3PacTatoT C yBe/IMYeHNEM PErNCTPUPYEMON BbICOThI.

O6nakomepbl C BpaLLlaloLLMMCS JTyHOM KpaliHe 4yBCTBUTEbHbI K HAJIMYNIO aTMOCPEPHbIX
0CafKoB. B cnyvyae ymepeHHbIX AN CUAbHBIX 0OCaAKoB MPUOOP MOXKET OLLIMOOYHO NokasaTb
Hann4me 061aKoB HUXKHErO Sipyca MU He CMOXeT onpeaennTb o61aka BoobLe. B ycnosusx
TyMaHa Ny4yok CBeTa MOXeT paccesTbCs Ha HUXXHEM YPOBHe, 1 061akoMep He CMOoXeT

AaTb Kakyto-n1m60 nonesHyto nHcdopmaumio 06 061a4HOCTM Aaxe NPU HaInYnumn o61akoB
HWXKHero apyca.

MposBoannncb cpaBHeHUs 061akOMepPOB C BPaLLAOLWMMCS 1y4OM U 1a3epHbix 061akoMepos,

1 pe3ynbTaTbl TaKMx CpaBHeHUI Wnpoko ocsewwanmcb (WMO, 1988). Onn nokasanu
3Ha4YnTe/IbHOE COBMaAeHMe JaHHbIX, MOTy4eHHbIX MPU MOMOLLN 3TUX ABYX TMNOB 06/1aKOMeEPOB
Ha yKa3aHHbIX BbICOTax BMAOTb A0 500 M, HO MPW HanM4YMKN aTMoCepPHbIX OCafKOB

3 PeKTUBHOCTb AeTEKTUPOBAHMSA C MOMOLLbIO 06/1aKOMEPOB C BpaLLaloLwMMcsa 1y4oM
3aMeTHO HUXe.

15.4.2.4 Kanu6poeka u mexnuyeckoe o6cnyxueaHue

ELI,I/IHCTBeHHbIVI BNA TEXHUYECKOTO O6Cﬂy>KVIBaHl/Iﬂ, 06bIYHO npoBOAMMOE MOJib30OBaTe/EM, —

3TO O4YUCTKaA OKHa o630pa nepeaaryinka h npueéMHukKa n 3aMeHa NeHThbI. Hapy>|<Hb|e NOBEPXHOCTUN
N1aCTUKOBbIX OKOH o630pa nepeaardimka  npueMHuka ciegyet HNCTuTb exXXeHeae/1bHO.
HEO6XO,CI,I/IMO MCNOoJ1b30BaTb MATKYIO CYyXYIO TKaHb, MPU 3TOM C/ie4yeT NPoABIATbL OCTOPOXHOCTb,
4YTOObI HE nouapanartb OKHO o63opa. I'Ip|/| 3aMeHe N1aMnbl nepegartynka cnegyet npon3BecTu
ONTUYECKYH KOPPEKTUPOBKY. HeO6XOﬂ,VIMO €XerogHo NpoBEPATb TOPU3OHTA/IbHOCTb YCTAHOBKUA
nepeaaryimka h npuemMHuKa u, no mepe HeO6XO,lJ,VIMOCTI/I, NPOBOANTb KOPPEKTUPOBKY.

15.4.3 U3smepeHue BbICOTbI HNKHEN rPpaHULLbl 06/1aKOB C NTOMOLbI0 06/1a4HOTO
npoXekTopa
15.4.3.1 Memoo usmepeHus

Mpwn ncnonb3oBaHMM 3TOro MeToAa, NoKasaHHOro Ha pucyHke 15.3, yron Bo3sbileHns E
CBETOBOrO MATHA Ha HUXHEN rpaHunLe 061a4HOCTH, NOJTyHEHHOTrO NOCPeACTBOM BEPTUKAJIbHO
Hanpas/AE€HHOrO Jly4a NPOXeKTopa, M3MepseTCs C NOMOLLbIO anvuaaibl U3 yaaneHHON TOYKMN.
MycTb L — n3BeCTHOE ropM3oHTaNbHOE pacCcTosaHMe B MeTpax (pyTax) Mexxay NpoxekTOpoM

W NYHKTOM HabntoAeHns, Toraa BoeicoTa h B MeTpax (hyTax) HMXKHEN rpaHuLbl 061a4HOCTM Haz
NyHKTOM Hab0AEHNS pacCHNTbIBAETCS CeayoWwmm o6pasom:

h=LtanE (15.2)

OnTumanbHoOe paccTosiHMe Mexay NPOXEeKTOPOM M MyHKTOM HabaoAeHMs cocTaBaseT
npu6ansmtenbHo 300 m (1 000 dyToB). ECin 370 paccTosHme ByaeT 3HaunTENbHO 6ObLLUE,

TO CBETOBOE NATHO MOXeET CTaTb MJ10X0 Pa3/INYUMbIM, NPU 3HAYUTE/IbHO MEHbLLIEM PaCcCTOSHUN
YXyALLIAeTCa TOYHOCTb 3MepeHus BbicoTbl 6os1ee 600 M (2 000 pyToB). PaccTosiHue, paBHoe
250-550 M (800-1800 cbyTOB), O6BLIYHO CHUTAETCA NPUEMIEMbIM.

15.4.3.2 PasmeujeHue u ycmaHoeka

XenatenbHo, 4TO6bI 6611 CBO6OAHBIV 0630p MeXAy MPOXEKTOPOM U annaafon, KoTopble
[ONXHbI 6bITb YCTAHOBJIEHBI HA MPOYHbIX, YCTONYMBLIX NOACTaBKax. [1pn pasHuue B BbicoTe
Haz, ypOBHEM 3eMHOI NOBEPXHOCTU MeXAY NPOXEKTOPOM M annaafon B pacHeTHble BbICOThI
Heob6xoAnMo BHeCTM nonpasky. Eciin cBo6oaHbI 0630p HEBO3MOXEH, TO BbICOTa NPENATCTBUSA
Mexay y4oM nNpoxkeKTopa 1 annaafon He fosmkHa npesbiwaTb 30 meTpos (100 dyTOoB).
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15.4.3.3 UcmoyHuku nozpewHocmeli

Hanbonee 3Ha4ynTENbHBLIM UCTOYHUKOM I'IOFpeLIJHOCTeI7I ABNAETCA HETOYHOCTb U3MEPEHUA YIa
BO3BbILUEHUA. nOFpeLLIHOCTVI BbICOThbl, CBA3aHHbIE C HEe6ONbLIMMMN OTKJIOHEHUAMU OT BEPTUKASIN,
HE€ UMEKOT 3Ha4YEHUA.

A6CoN0THasA NOrpeLHoOCTb Al B paci4eTHOM 3HaY€HUM BbICOTbl 06/1aKa, 06YyC/IOBEHHAs
NnorpeLHocTbio AE U3MepEeHHOro 3Ha4eHUM BO3BbILLEHUS, PaCCUNTLIBAETCS CIeAYOLUM
o6pa3om (npeanonaraeTcs, 4To L — TOYHO M3MepeHHas NOCTOAHHas):

Ah:L-(l/coszE)-AE:LseczE-AE (15.3)

roe E npueoantca B paguanax (1° = /180 pag). CneayeT oTMeTUTb, 4TO Al CTpeMUTCS
Kk 6eckoHeqHoCTM Npun E — 90°. Ecnn L =300 m (1 000 cpyToB) M AE =1°, TO 3Ha4yeHne
Ah=6m (17 dyToB) npu h =300 m (1 000 pyTOB), a Ah NPUGAN3UTENBHO PABHO

140 M (450 dbyToB) npun h=1500 m (5 000 cbyTOB). OTHOCUTENBHAS MOrPELUHOCTb
3Ha4yeHusa h paccynTbiBaeTCs caefyoLmm obpasom:

Ah/h =1/(SINE-COSE)- AE (15.4)

roe E npuBoanTCS B pafmaHax. 3HavyeHue Ah/h aBnseTcs MUHUManbHbIM Npu E =45° (unn h=L).

15.4.3.4 Kanu6poeka u mexnuyeckoe o6cnyxueaHue

CDOK)/CI/I[Z)OBK)/ M BEPTUKAJIbHOCTb NMy4Ka CBETa C/ieJyeT MNPOBEPATb, €C/ZIN BO3MOXHO, MPUMEPHO
OA4WVH pa3 B MecCAL, TaK Kak CO BDEMEHEM MOTYT I'IpOVI3OVITVI HeboNblLUME N3IMEHEHUS CIZ)OprI
HUTW HaKaJla naMlibl. I'IpM 3aMeHe 1aMnbl CneayetT Npon3BeCTU PEryiMpoBKY €€ MoJ1I0XKEHUA, TaK
KakK He BCe JlaMMbl OANHAKOBbI.

BepTukanbHOCTb Ny4Ka CBeTa C/ieyeT NPOBepPATb B 06/1a4HYI0 HOYb C MOMOLLLbIO TEOA0NMUTa.
lNpoBepky cnefyeT NPOBOANTBL U3 ABYX MOJOXEHWN: U3 TOYKN, HaxoAALWwenca BONM3N anvpaabl,
N U3 APYTrOM TOYKK, HaxoAALWeNCs NPpUOAN3NTENIBHO Ha TaKOM e PacCTOSHMUM OT NPOXeKTOpa
NoJ NPAMbIM YI/IOM K IMHUU, COEANHAIOLLLEN NPOoXeKTOp 1 anuaaay (pucyHok 15.4). A3umyThbl
npoxeKTopa 1 CBETOBOIO NATHa Ha o61ake A0MKHbI ObITb M3MEPEHbI C MaKCMMaJIbHO BO3MOXHOM
TOYHOCTbIO, KaK 1 yron BO3BbILLEHWS CBETOBOrO NATHa. Ecnun pasnunyune mexay asumytamum
0603Ha4nTb 6yKBOW A, a yron BO3BblLLEHNS CBETOBOro NATHa — E, TO OTKJIOHEHWE ¢ Ny4ka CBeTa
OT BEPTUKAJIM BblpaXkaeTcs cieaytowmm obpasom:

¢ = arctan(tan 4/tanE) ~ A/tanE

15.5
(forA ~1°or less) ( )
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Ecnun 3HaveHne ¢ coctaBndet 6osee 1° npu namepeHnn 13 TOYKM annganbl Uam
6onee 0,5° 13 Apyroro NonoXxeHns, To c/iefyeT NPoA0/KaTb PEryIMPOBKY A0 NOAy4YeHUs
HeobXx0AMMON TOYHOCTMU.

@DOoKyCMpPOBKY MOXHO MPOBEPUTL N OTPErynmpoBaTb B 06/1a4HYyt0 HOYb, NPOBOASA HabtoAeHUS
3a AMaMeTPOM CBETOBOrO MATHA Ha CaMOM BbICOKOM o61ake Haj npnbopoM. B chyyae
Heo6XxoANMOCTU (POKYCMPOBKY ClefyeT OTperyMpoBaTh TakuMm o6pa3om, HTOObl CBECTU

K MUHUMYMY AnameTp CBETOBOTO MATHA.

15.4.4 MN3mepenue BbICOTbI HNKHEN rPaHULLbl 06/1aKOB C NTOMOLLbIO
wapa-nuioTa

15.4.4.1 Memoo usmepeHus

BbicoTa 06/1aK0B MOXET ObITb M3MEpPEHa B CBET/IOE BpEMSA CYTOK NyTEM onpeaesieHna BpeMeHu,
H606XO,CI,MMOFO Ana Toro, 4YTO6bl HEGONbLLAS pe3nHoBas o6onoq|<a, Hano/IHeéHHasa BOAOPO40M
nnumrennem, nogHanacb ot 3eMHOM NOBEPXHOCTN A0 HUXHEN rpaHnubl 061aKoB. 3a HUXKHIOO
rpaHunuy ob6nakoB cnenyet NnpuHATb ypoBE€Hb, Ha KOTOPOM LWap-nujoT Ha4MHaeT BXOAUTH B cnom
ObIMKUN, Mpexae 4eM OKOHYaTe/IbHO NCHE3HYTh.

CkopocTb nogbema LWapa-nmnoTa B OCHOBHOM 06yC/10B/IeHa ero CBO604HbIM NOABEMOM

N MOXET peryimpoBaTbCsi NOCPeACTBOM OCYLLECTBIEHNSA KOHTPOS 3a KONMYECTBOM BOAOPOAA
nnu renns B 060/104Ke Wapa-nuaoTa. VIHTepean BpemMeHn Mexay 3anyCckoMm Liapa-nmaoTa

N ero BxoA0M B 06/1aKO M3MepaeTcs C NOMOLLbIo cekyHaoMepa. Ecin ckopocTb noagbema
paBHa 11 METPOB B MUHYTY, @ BpEMS [BUXKEHWNS COCTABNAET { MUHYT, TO BbICOTa HUXKHEW rPpaHuLLbl
061aKOB Haj NOBEPXHOCTbIO 3eM/IM PaBHa 1 - t MeTPOB, HO He BCerga CTOMT HEYKOCHUTEbHO
cneposaTtb 3TOMy npasuy. Buxpesble MOTOKM BO34yxa Ha MeCTe 3anycka Lwapa-nuaoTta MoryT
NpenAaTCTBOBATb €ro NoAbeMY B TeHeHMEe HEKOTOPOro BPEMEHM C MOMEHTa ero Bbinycka. Kak
npaBunIo, CEKyHA0Mep BK/IIOHaeTCs B MOMEHT BbiMyCKa Liapa 1, C/iefoBaTe/IbHO, Nepuoy,
BPEMEHUN Mexy BblMyCKOM Llapa U OTMEYEHHbIM MOMEHTOM €ro BbiXOJa 13 BUXPEBOro NoToKa
cnepyeT Bbl4eCTb 13 06LLEro BpemMeHu, Npex e YeM onpeaenstb BbICOTY o6na4yHocTu. Jaxe
€C/IN He NPUHMMAaTb BO BHUMaHNE BUXPEBble NOTOKU, CKOPOCTb NOAbeMa Ha CAMOM HU3KOM
y4dacTke, cocTaBnstowemM okono 600 m (2 000 dyToB), ABNSETCA BECbMa HEMOCTOAHHOW.

HECMOTpﬂ Ha TO, YTO BbICOTY HUXHEN rpaHunubl obnakos CpeaHeEro apyca nHoraa noay4atot

B Ka4yecCTBe COHYTCTBYIOU.LGVI VIHCII)OpMaLI,MVI npv NSMEPEHNAX BETPA Ha BbICOTaxX C NOMOLLLbIO
uiapa-3oHAaa, B OCHOBHOM METOA M3MEPEHUSA LWLHapOM-30HAOM NMOAXOAUT ANA 06/1aKOB HUXHEro
Apyca. I'Ipw OTCYTCTBUUN BCMOMOTaTe€/1IbHbIX ONMTUYECKNX I'IpVI60pOB, TaKnx Kak 6I/IHOKJ'Ib,
Teneckon nnn Teo40NnT, He cneayeTt NpoBOAUTb NU3IMEPEHNA, €C/TIN BbICOTa HUXHEN rpaHunubl
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o061aKkoB NpeAnonoxuTenbHo npesocxoant 900 m (3 000 dyToB) Aaxe npu cnabom BeTpe. lNpu
CUNbHOM BeTpe Lap-30H/ MOXET BbINTK 3a Npeaesibl AnanasoHa BUANMOCTM HEBOOPYKEHHbIM
rna3soMm A0 TOro, Kak OH JOCTUIHET rpaHuLLbl 061a4HOCTH.

BbinageHne ocaakos 3ameanser CKOpPOCTb NOABbEMa LWapa-30H4a, U UsMepeHnA BblCOTbI ob6nakoB
CNMOMOLBIO Lapa-nnjoTa MOXXHO MPOBOAUTb TO/IbKO B YC/TOBUAX cnabbix OCaaKkoB.

DTOT MeToA MOXET UCMO/Ib30BaTbCA B HOYHOE BpemAa, eC/siv Wwap-30HA4 CHabxeH SNIEKTPUN4HECKNM
ocBelleHMeM. B uensx 6e30nacHOCTM UCNOJIb30BaHME CBEYEN B Ka4eCTBE NCTOYHMKA CBETa
CTPOro 3anpeLlLeHo.

15.4.4.2 UcmoyHuku nozpeurHocmu

Pe3ynbTaTbl M3MEpPEHMS BbICOTbI HMXKHEN rpaHuLLbl 06/1aKOB C MOMOLLLbIO LWapa-30HAa

cnefyeT UCMo/ib30BaTb C OCTOPOXKHOCTBIO, Tak Kak CpeHAA CKOPOCTb NOAbEMA LLapa-30HAa,
0COBEHHO Ha y4acTke NepBblX HECKO/IbKUX COT METPOB, MOXET 3HAaYNTE/IbHO OT/INYATHCA

OT NpeanonaraeMoi ckopocTu nogbema (BCAeACTBUE BAUAHUSA BEPTUKAJIbHbIX MOTOKOB, (DOPMbI
lwapa-30HA4a, 0CagkoB U TYpPOYNeHTHOCTHN).

15.5 MHCTPYMEHTAJIbHOE UBMEPEHUE ®OPM OBJ/IAKOB

Ha6ntoaeHuve 3a Tuinammn o61akoB NO-NpexxHeMy NpoBoAMTCA nepcoHanoMm. CyuiectByeT
O/IMH NCMNOJ/Ib3yeMbI1 B ONepaTUBHOM NpakTMKe aBTOMaTU3NPOBaHHbIN MeToA, HabnoaeHns
3a popmoii 06/1akoB CneLmanbHO AN onpeaeneHns Ky4eBo-A0XKAEBbIX U BbICOKUX KY4eBbIX
o6nakoB. B 3ToM MeTOAE MCMO/Ib3YIOTCA JdaHHbIE C CETU PAAMO0I0KaTOPOB, U3MEPSAIOLLUX OCaAKK,
1 ceTn ob6Hapy>xeHnsa MosHMM. Knaccel pagnooTpaxaTteibHOM CMOCOBHOCTU U KOTIMYECTBO
pa3psaoB MOTHUW B Npeaesiax onpeaeseHHOro y4yactka KOMOUHMPYOTCS A5 NOAyYeHUs
MHopMaL MM 0 NPUCYTCTBUN KyYEBO-A0XAEBbIX U/UN BbICOKMX Ky4YeBbiX 06/1aK0B. DTOT
HOBbII METO/, UCMOJIb3yeTCs HECKOIbKMMU MeTeoponornyeckumm ciyxbammn. Konnyectso
NOXHbIX TPEBOT OTHOCUTENbHO BblCOKO (cM. WMO, 2006b). HekoTopble cnyx6bl MCNOb3YOT
CNyTHUKOBble (BM3yanbHble U VIK-kaHanbl) 1 MoaenbHyo MHopMaL Mo ANs yay4vlleHns
KavyecTBa NPOAYKLNM, CBA3A@HHOW C Ky4eBO-A0XAEBbIMU Y BBICOKMMU Ky4YeBbIMU O61akaMu.

B HacTosLLEee BpeMs pa3pabaTbiBaeTcs MeTo onpeaeneHns hopmbl o61aka C y4eTOM HECKObKUX
CTaTUCTUYECKMX CMEKTPAIbHBIX U TEKCTYPHbIX 0COOEHHOCTEN M306paeHNs C Kamepbl.
Moka3saTtenb ycnexa sBnseTcs MHOroobeLlatoLwmm 418 oaqHOPOoAHbIX cnyyaes (75-88 %), HO Huxe
B C/lyHasx cmellaHHblx opM obnakos (cM. HanpumMep, Heinle et al., 2010; Liu et al., 2011).

15.6 APYINE OCOBEHHOCTU, CBA3AHHbIE C OBJIAKAMMU
15.6.1 BepTukanbHas BUAMMOCTDb

BepTukanbHasd BUAMMOCTb OonpeaenseTca Kak MakCMMasaibHOe PacCTOsSiHUE, Ha KOTOPOM
Habnogatelb MOXET pas/indatb NpeamMeThbl B BEPTMKAJIbHOM Hanpas/ieHun. BepTrkanbHas
BUANMOCTb MOXET 6bITb paccunTaHa, ucxoas us npoduna ocnabneHns atmocgepsbl.
O6nakomepsbl (cm. 15.4.1 1 15.4.2) moryT npefoCTaBUTb OLLEHOYHOE 3Ha4YeHNe BepTMKabHOM
BMAMMOCTU Ha OCHOBE MHTErPUPOBaHHOro NPoduUNs 3aTyxaHUs C aMNAUTYA0M

(cm. YpaBHeHue 15.1). B ny6naumkaunm BMO (WMO, 1988) noka3aHo, 4TO Npu MCNO/b30BaHUM
[aHHOro MeToZia HepeaKo MoJy4atTCs HeJOCTOBEPHbIe pe3yabTaThl. Ha npakTuke gaHHble

0 BEPTUKa/IbHOM BUAMMOCTM 4acTo MOJIyvatoT NPpu UCMoJib30BaHMM obiakoMepa, koraa
TpeboBaHMA K onpeaeneHnIo BbICOTbl HUXXHEN rpaHnLbl 06/1akoB He co61104at0TCs, HO
OTPaXXeHHbI CBET MPUHMMAETCA C ONpeAe/IEHHON BbICOTHI.
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