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MNPEONCNOBUE

ITo ceoeti mexnuyeckoii nodzomoske
JAEemuUK OONJICEH iemems enepedu camonema.

Banepuit Yxanos

Ecnn HeMHOXKO nepeaenarb 3TW Kpbinartble CNoBa BENUKOTo NeT-
YUKa, TO ¥ Hac NONYYUTCs1, YTO /70 c8oell 110020MmoesKe CLUHONMUK OOIKeH
3Hamb 6orbuie, HeMm eMy HYXHO 0ns pa3pabomku NPo2HoO3a No2odhbi.

W arto geicTBUTENBHO Tak Ha caMoM Aene. [pusesiem npumep.
UykoTka, aapoapom AHapbipb, KoHel okTabps. Waer cHer npu su-
Aumoctu 1800 M, a nocapgKy CamoneToB MOXHO MPOU3BOAWUTL NpPW
BUAUMOCTU He MeHee 1500 m. Ha ceAsu ¢ gucnetyepoM AHagbips
nosisnsieTcs camonet Ty-154, y KoToporo noaneTHoe Bpems 40 a3po-
Apoma NpuUMepHO nonTopa Yaca. fiucneryep sanpalimBacT CBOUX Cit-
HonTukoB: «MeTeo, B Brkaiiuve Ba yaca BuAKMMOCTL Byget xyxe
1500 M unu HeT?». Bornpoc MeTeopornoruyeckunit? — fla, meteo, faitte
NporHo3 BUAMMOCTU Ha ABa Yaca. [epeBoxy BONPOC gUcneTyepa Ha
«Apyroi asbik». MeTeo, MmoxHO Ty-154 nocaguTs y HAC UNK ero Hyx-
HO OTMpPaeUTL Ha 3anacHoi aspoapoM, A0 KOTOPOro Gonblle Thicsauu
KurnomeTpoB? CUHONTUK CKa3ar, YTo BUAWMOCTL HE YXYALUUTCS, U Ca-
MoreT Gnaronorny4yHo NPoUsBen Nocaaky. A BOT KTO NPUHSAN pelueHne
Ha NOCafKy — BOMPOC Arfl Bac. AUCNETYEp, CKas3aBIUUA KOMaHupy
3KuNadKa, 4To WaUTe K HaM, «norofa ByaeT» Unu CUHONTUK, KOTOPLINA
Aan nporHo3 BuanuMocTi. Ha Haw B3rnag, pewenune 6bino NpuHATO
CUHONTUKOM, XOTA OH Y HE NepeaBan KoMaHAy KOMaHIMpy aKunaxa,
BOT 3Ty «aBWaUUOHHYIO KyXHIO» U aBUaLMOHHbIE NOABOXU CUHONTUK
Okl QOMKeH 3HATb.

Peluas Takue U noxoxue BONPOChI, HA4YWHAELWb NOHUMATb, NO-
YeMy GHHOMTUK JOIMKEH «NeTEThb BNepeaun camoneran,

ABTOpbI NOCTaBUNK Nepef coboi CNOXHYIO 3aaadvy: nocTapars-
Cst B OfHOW KHWXKEe U3NOXUTL B JOCTYNHON dopme BCE U METEOpo-
florMyeckune, U aBuaLMOHHbIE BONPOCH!, CBSA3AHHLIE B TOW Ui UHON
opme c mMeTeoponornyeckum obecnedeHnem nonetos. Kak niodat
TOBOPUTE NETUUKMK, 8 CUHONTUKW-NPAKTUKUA C HUMU COTAACHbI, B KHUTE
He OOMKHO ObITb UHTErParnoB, a cama KHDKKA He fJonXHa ObiTb «Ton-
cToit». Mbl nocTapanuch G 3TOR 3aaayei cnpaBuTbest. YTO U3 3TOro




NONYYUNOCE — CYAWUTL BaM, YBaXKaeMblil YuTaTens.

Ham kaxetcsi, 4o y 3T0A kKHUru By4eT «CBOW YUTaTenLy,

Xouetcs nobnarofapuTb BCEX, KTO MOMOran nucatb STy KHUrY,
KOTOpPYi0 Mbl HasBanu «WHdbOpMaLKOHHO-CNIPaBOMHON KHUIOH apu-
ALUOHHOrO MeTeoponora» Unu, ecnu xorure, «HacTonbHOW KHUrOM
asnaunoHHoro cuHonTuka». Ocobas GnarogapHoCTs npodieccopy
Poccuiickoro rocygapCTBeHHOro rapoMeTeopororMiueckoro yHusep-
cuteta (PITMY) B.<¢. MoBepAoBCKPMY 3a LieHHbIe COBEThI U NOMOLLb
B HanucaHuu pasgena (5.12) , CBA3aHHOrC ¢ aHaIM30M CrYTHUKOBOW
¥ pPaVoNOKaLMOHHOM MHPOpMaLK Npu obecnevyeHnn NoneTos.




BBEOEHUE

MpoBnembl MeTeoponorudeckoro obecneyeHns nNoneTos ABNs-
I0TCA Havbornee BaXHbIMU BO BCEW NMPUKNagHON meteoponoruu. C
OLHOW CTOPOHbI, OT MOTOAHBIX YCMOBUA BO MHOrOM 3aBUcuT Geso-
MacHOCTb NOMETOB, U STO MOHATHO. C BPYroi CTOPOHLI, METEOPONO-
rudeckoe obecneyeHue aBUaLuun faeT METEOPONIOTMHECKol cryxbe
npumepHo 70% BHEBIOAMETHOrO (PUHAHCUPOBAHUA, YTO OYEHb MHO-
ro. 310 TONE NOHATHO. C TPETbE! CTOPOHDI, YUCTO NO-UENOBEUECKH,
MeTeoponorudeckoe obecneveHue asuauun 1 sce npobnembl aBu-
ALMOHHOIA METEOPOroriu O4eHb UHTEPECHL U A0 KOHLa He pelle-
Hbl. Peluas ux, Bornei-Heeonel obLaeLlbca C O4EHb UHTEPECHBIMU U
rpamoTHbIMU fI0AbMUY, 3aMEYaTEeNbHbIMU CNeUUanucTamm U 4yBcTBy-
eLib, YTO BMECTE C HUMU Aenaelub 6onbLluoe Aeno. Beab He 3ps xe
NEeTHBIA cocTas He BUAUT Ans ceba nocTosiHHOW paboThl Ha 3eMne, a
aBUALMOHHOrO METEOPOIora He «yBefellb» C a3poApomMa.

Hawy mH(bOPMaLMOHHO-CNPABOYHYIO KHUFY Mbl peumnm nocT-
pouTb cneayiowmum obpasom.

B nepsoi 4acTu KHUMM (@ UX BCEro NATb) XOTUM HANOMHATL Y-
TaTensM OCHOBHbIE pyKoBoOAsiLUMe [OKYMEHTh BceMupHoit mMeTeo-
ponoruyeckoit opraHusauuu (BMO), MexayHapoaHoit opraHusauum
rpaxgaHckoit asuauum (MOTA) unm kak ee vaule HasbieaoT JCAO
(International Civil Aviation Organization), a Takxe aokymeHTel Poc-
rvapoMera No meTeoponoruyeckomy obecneveHuto asuaumu. Xore-
Nocb caenaTh He KOHCNEKTUBHOE U3NOXEHNE 3TUX, B OBLLEM-TO, BaXkK-
HbIX JOKYMEHTOB, a NOKAa3aTb WX CyTb, NOKA3aTb UX MAEH0.

Bo BTOPOM YacTu KHUMM U3NOXEHbI OCHOBHBIE Inaudeckue npo-
Lecchl, npoucxoaailue B Hawen armocdepe. B gocrynHoi chopme
OOBACHEHO TO, HA YeM «AEPXKUTCA» BCA, a He TONbKO aBUaLOHHasA
METEOPONOrus.

TpeTbs 4acTb KHUMM UENWKOM MOCBALIEHA NPOrHO3y OnacHbIX
ANs aBuaLmun ssneHnii noroabl. B 310 yacTu npuBegeHtbl He BCe Me-
ToAbl NPOrHO3a, a TOMbKO Te, KOTOPbIE HALLMAW 4OCTATOMHOE pacnpo-
CTpaHeHWe B ONepaTuBHOM npakmxe MeTeoponorudeckoro obecne-
YEeHUA MoneTos.

YerBepTan YacTtb KHUIY MOCBALLEHa OCHOBaM asuauuni. Xopo-
wiee 3HaHWe 3Toro pasgena CUHOMTUKOM NO3BONUT cpaasy e Besou-
B04HO OTNUYUTE cuHonTUka AMCI OT cMHONTUKA BIOPO NOrogbl Unu
CYHOMTUKA FUAPOMETLEHTPA.




B naToll, nocnefHen 4acT KHUMM, USMNOXEHb! BOMPOCHI METe-
oponoru4eckoro oBbecneyeHns NoNeToB B COBPEMEHHBIX YCNOBUAX.

Haxe ecnv nucatb Tak, 4Tobbl «cnoBaM GbiNO TECHO, a MbIC-
ns$iM APOCTOPHO», TPYAHO, OMEHb TPYAHO, USNOXUTL BECL Marepuan
B OBHOI He 0YeHb TONCTON KHWKKe. MNMoaToMy uUenbiii psig BONPOcoB
N3NOXEH JOCTATOMHO KPATKO, NMOYTU KoHcneKTuBHO. O4HaKo Mbi CTa-
panucb «He BBIMIIECHYTL C BOAOW pebexka» U He NPonycTUTL YTo-
HUOyAb [OCTAaTOMHO Ba)HOE. Kak y Hac nony4unoch — NOBTOPHCH:
CYAUTbL BaM, yBaXaeMbiil YnTarens,

Hy a Haw noteHuManbHbIA YuTaTenb, Kak HaMm NPeACTaBnaeT-
C#l, 3TO cneuuanucTbi-MeTeoponory, paboTtalliue Ha aspoapome,
NeTHbIA, AUCTIETYEPCKUA U PYKOBOAALLMIA COCTaB aBUanpennpUsaTU,
CTYAEHTbI U acnupaHThl aBUALIMOHHBIX U MeTecponornyeckux obpa-
30BaTeNbHbBIX YYpeKaeHWA.




YACTb 1. OCHOBHbIE JOKYMEHTbI, PETTAMEHTUPYIOLWMWE
PABOTY ABUALIMOHHbLIX METEOPONOIMYECKUX OPTAHOB

1.1. OBLLKE MNMOJIOXEHUA

B ofnacti aBUaLMOHHON METEOPONOrN AABHG OCYLLECTBNSET-
€Sl MEeXAYHapoAHOe COTPYAHUYECTBO, KOTOPOE C KaXAbIM FOA0M pac-
LIKPAETCH 1 COBEPLUEHCTBYETCS, U NOCTOSHHBIM YYECTHUKOM KOTOPO-
ro ¢ 1971 ropa Asnsetca Poccus. MexayHaponHoe CoTpyaHMYECTBO
o6ycnoBneHo LenbiM psaoM akropos, OCHOBHLIMU U3 KOTOPbIX AB-
naKTCs cnegylowue.

Bo-nepBbiX, ANA yNy4wieHWs KavecTBa METEOPONOru4eckoro
obecneveHns aBuaLu Heobxoauma BCECTOPOHHAS METEOPONnoru-
yeckas UHPOPMaLMS N 3HaHNE aTMOCHEPHBIX MPOLIECCOB — OCHOBbI
MPOrHO3MPOBAHWA NOrodbl. JTU NPOLIECCH! HE 3HAIOT roCyAapCTBEH-
HbIX FPaHuUL, 1 NOITOMY MEeXAYy CTPaHamu HeoBXoLUM NOCTOSIHHbIA
obmeH meTeoponoruyeckon uHgopmaumein. Ketary, ato HyxHO He
TONLKO CcneuranucTaM asnaunoHHON METEOPONOrN, HO 1 BCEM, KTO
3aHUMaeTcA paspadoTKol NPOrHO308 MoroAbI.

BO-BTOPbLIX, C KaXKAbiM FOAOM YBENUUUBAETCH BO BCEX CTPaHax
YUCNIO MEXAYHApPOAHbLIX NoneToB. Tak, NPOTSHKEHHOCTb aBMaTPace
Poccuu coctaensieT noytv 1 MAH. KUNOMETPOB, @ U3 HUX Ha AOMK
MexgyHapoLHbIX Tpacc npuxoautcs okono 35% . B HacrosiLee Bpe-
M$ CaMOrIEThI rpaxgaHCcKok asnauuy netaioT bonee vem B 100 cTpaH
mupa. MexayHapogHble NoneTsl He MOTyT NPOBOAUTECS Be3 Mexay-
HapoaHoro obMeHa MeTeoponorueckoi nHgopmaume.

CoTpyannyectso B ofnactu aBUALMOHHON - MeTeoponorum
OCYLEeCTBNAETCA MOA 3rvaoi ABYX MEXAYHAPOAHBLIX OpraHu3auui
— BeemupHoit meTeoponorudeckoin opraHusauuu (BMO) u Mexqay-
HapogHoii opraHusauuu rpaxgadckoit aemaumy (MOFA) unu, kak ee
eLe uHorga HasbisatoT, ICAO (International Civil Aviation Organiza-
tion). MOTA, rnasHbiM 06pasoM, paspabarbiBaeT TpeboBaHus K Me-
TeoposiornieckoMy obecnevenuto, copMmupoBaHHbie (Chopmynu-
pOBaHHbIE) HA OCHOBAHKK 3aNPOCOB MPaXKAAHCKON aBuayuu, a BMO
onpefenseT Hay4yHo 060CHOBaHHbIE BOSMOXHOCTU BbINOMHEHWUS 3TUX
Tpebosanuil U paspabaTbiBaET COOTBETCTBYIOLLINE PEKOMEHZALIUMN.

3Omo unmepecro:
B namejt nuTepatype, MOCBALIECHHON BONPOCaM MeXIyHAPONHOHN a3po-




HABHTALIHU, HHOTTA BCTPEUAOTCA HE COBCEM BEPHBIE BRIpPaXCHMA, HE COBCEM
BepHag ab6pesuarypa. ABTOPBI «04€Hb MOBAT» MO-pycCku mucars abbpenua-
Typy UKAQ BMecTo MOTA. OniuOx 38€Ch HUKAKO# HET, HO BCe-TakH JTydie
Y NpaBUIIBHEE B PycckoM TekceTe mucath MOI'A, a B anrmiickom — ICAQ.

B BMO 1 MOTA ecTb NOCTOsIHHbIE NpeacTaBUTeNn Poccun, Ko-
TOpbiE 3aHUMALOTCA NpobnemamMu aBUaLMOHHOR METEOPONOrMK U OT-
CTanBaKT HaLUK rocyjapcTBEHHbIE UHTEPECH.

C y4eToM BCeX B3aMMOCBA3EH U BOIMOXKHOCTENR CUHONTUKN Ha
AMCT petuator Bce 3agadu no obecnevenuo BesonacHocTy, pery-
MAAPHOCTA U IKOHOMMYHOCTW BO3RYLUHbIX NEPEBO3OK. Hago ckasarb,
YTO B LIENOM CO CBOUMM 33Ja4aMy CUHONTUKW CNPaBRsioTCea gocTa-
TOYHO YCTIEWHO.

B obuwjem 1 Uenom CyLIeCTBYET Lenblit pag MeXAyHapoSHbIX
JoKkymeHTOB (fokymeHToB BMO 1 MOTFA), a Takke [JOKyMEHTOB BHYT-
PEHHUX (JOKYMEHTOB POCCUIACKUX), OTHOCALMXCS K cchepe npaBu-
TenbcTea Poccun, k cthepe Pocrugpometa unu k ciepe pykoBoacTsa
FpamgaHckoit asuaymmu POoccum, KOTOpbie NOMHOCTLIO pernaMeHTu-
PYIOT paboTy asUaLMOHHON METeopPONoru4eckol CrnyxBbl B Lensix
obecneyeHus 6e30NacHOCT, PEryNAPHOCTA 1 3KOHOMWMHOCTU BO3-
OYLWHbIX NEPEBO3OK.

O6 OCHOBHbIX fOKYMEHTEX Mbl BAM PACCKaXeM HUKE.

1.2. MEXXOYHAPOLHbLIE JOKYMEHTbL! NO METEOPONOIMNMYEC-
KOMY OBECTEYEHUIO MONETOB MPAXXAAHCKOW ABUALIMA.

K OCHOBHBIM MEXLYHSPOAHLIM AOKYMEHTaM, perflaMeHTUupyo-

MM paboTy rpaxgaHckoi aBuauun, MOXHO OTHECTU CNEAYIOLMNE:
Meteoponoruyeckoe obecneyeHne MeXayHapoaHoW aspoHasu-
raumnn (MpunoxeHue 3 kK KoHBEKUUM O MEXAYHAPOAHOW rpaXaaH-
ckot asmaLnm, Napnanue ICAQ). B 2004 rogy BbILLMO B CBET Yke
NATHAALUaTOE U3naHUE 3TOro JOKYMEHTA.

2. PyKOBOACTBO NO NpaKTUKe METEOPONOrMYECKUX NoJpasaeneHuit,
obcnyxusaoLmMx asmaumnio (3g. BMO Ne732, 2003).

3. Pykosogsawue npuHUUnbl o6pasoBaHus U MOJTOTOBKU KafpoB B
obriacT meteoponoru 1 onepatneHoi rugponorum (nag. BMO
Ne258, 2002).

Memeoponoauyeckoe obecnederus mexoyHapoOHOU a3poHa-
sueauuu (Mpunoxerue 3 k KoHgexkyuu o mexOyHapodHoll epaxdaH-




ckoll asuayuu). Noxanyi, aToT JOKYMEHT 10 METEOPOIIOrf4ecKoMy
obecrneqeHnio rPaskhaHCcKon aBuauv MOXHO CHUTaTh OCHOBONONa-
rawoumm, 3710, ecim xotute, «BecexHee HMO TA» - HacTasnenue no
MeTeoponornyeckomMy obecne4eHuIo rpaxaaHcKon asmauun.
[okymeHT NpuHAT etle B 1944 roay v peKOMEHAYEeT CTaHAapThl,
KOAbE U NPAKTUKY METEOPONOrnYeckoro obecneyeHus NoneTos rpax-
JOaHCKOW aBuaLum Bo BCem mupe. EcTecTBeHHO, YTO € 1944 roga B
3TOT BOKYMEHT BHECEHO MHOXECTBO MONpPaBOK, OfHAaKO CTPYKTypa
[OKYMEHTa B NpUHUMNE OCTanack NpakTuyeckn 6e3 naMeHeHuit.
OtpenbHblie rmassl [puriokenua 3 roceawieHbl BecemupHoi

~ CUCTEMeE 30HanbHbIX NPOrHO30B, METEOPOnoruieckuM HabnwaeHUam

n ceogkam, Habnogeuwam ¢ Gopra BO3AYLLHOrO CyfHa, NPOrHosam
norofibi U rpeaynpexaeHnsiM ob onacHbix sBneHusx norogsl. Kpo-
Me TOro, B 3TOM JOKYMEHTE FOBOPUTCH 06 aBUaLIMOHHOW KNUMaTOno-
ruyeckol MHdopMauun, nopsake obecriedeHns NETHOMO cocTaea U
cnyxObl gBUXEHUA METEOPONOrUYECcKoi uHopmaLuett u ucrnonb3c-
BaHWUU PasnUYHbIX CPEACTB CBA3U Ha aspospomMe.

MpunoxeHue 3 — oyeHb 0ObEMHbIA AOKYMEHT. Bee, YTo B Hem
yKa3aHo, ABMAETCA pEeKOMEHAaUMaMU ANs aBUaLUNOHHBIX METEOPO-
noruyeckux cnyx6 ecex rocyaapcTs. Ho pekoMengaLus noTomy-To u
HasbiBaeTCs pekoMeHaaumen, YTo OHa He siBnsieTcs obA3aTenbHOM K
ucnonHeHuio. Kaxxaas ctpaxa, 8 Tom uucne u Poccus, MOryT Bce Op-
raHu3oBaTh NO-CBOEMY, XOTS y4eT TpebosaHuii MpunoxeHus 3 xena-
TeneH. Hanpumep, B MNpunoxeHun 3 peKOMEHAYETCA yKasbiBaTb BO
BCEX CBOJKAX CKOPOCTb BETPA y 3eMfN U Ha BbICOTax B KM/4. OgHaKo
B Poccun CkopoCcTh BETPA Y 3EMIMK YKasbiBaETCs B M/C, @ B HEKOTOPbIX
CTpaHax — fiaxe B y3nax.

Pykoeodcmeo no npakmuke memeoposiosuyeckux rnodpasde-
aeHul, obenyxueatowux asuayuto (usd. BMO Ne732, 2003). 310
yXe BTOpOE W3AaHUE 3TOro AokyMmeHTa, B Hem noapobHO onucaHbl
yHKUUU METEOPONOTUYECKUX roapasgeneHuid, obcnyXuBaroLwmXx
aBuauumio, HaukHas OT MPOU3BOACTBA Habrogeruli, paspaboTKu
NPOTrHO30B NOroAbl U KOHYas NPOBEAEHUEM KOHCYNbTaUmit NETHOro,
OMUCNETHEPCKOro COcTaBa W PYKOBOACTBA aBuanpeanpuatuii. Kpome
TOro, OTAErnbHbIe rNaBbl 3TOrO AOKYMEHTa MOCBALEHbI BOMPOCaM
aBToMaTusauun METEOPONOruIEcKUX HabnioaeHWn, NOAroToBKke MPo-
THO30B NOrOAbl, CPEACTBaM CBA3# U NOATOTOBKE KaapoB.

B gononHeHue k aToMmy gokymeHTy MOTIA BbinyCTUNO B Kavec-
TBE WHCTPYKTUBHOFO maTepuana PyKOBOACTBO MO KOOpAWHaUWMK ae-




ATENbHOCTU Mexay cnyxOamu BO3AYLLHOMO OBWXEHUS, cnyXGamu
23POHABUraLIMOHHOA nHGOPMALUKN U NoAPa3geneHNAMIU METEOPO-
norudyeckoro o6enyxusanus asuauun (ICAQ, gok. 9377).

Bonee nogpobHoe uanoxeHue 4aHHOro AoKyMeHTa, obkemom 6o-
Ilee NATUAECATU CTpaHuL, He uMeeT cmbicna. Bo-nepsbix, Npu Heob-
XOAUMOCTY Bbl BCETAA 3TOT (U Apyre) BOKYMEHTl CMOXETE HaiiTu, a,
BO-BTOPbIX, TpeBoBaHUA MEXAYHAPOAHBIX JOKYMEHTOB NO BO3MOXHOG-
TU yuTeHbl B TpeBOBaHUsX POCCUIRCKON METEOPONOrMieckoi cryxob.

Pyxosodsiiyue npuryuns obpasosaHus u no02omosku kadpos
8 obnacmu memeoponoauu u onepamusHoli 2udponoauu (u3d. BMO
Ne258, 2002). B aTom fOKYMEHTe U3noxeHol TpeboBaHus, KOTopble
NPeabLABAAIOTCA K NepcoHany aBUALMOHHBIX METEOPOSIOrMYecknX
cTaHuvii. Beck kagposeiii coctas AMCI {AML)) pazaeneH Ha ABe Ka-
Teropun: aBuauMoHHbIE METEOPONOTU-NPOrHO3NCTLI U aBUaLMOHHbBIE
meTeoponoru-Habniogarenu.

Ins Kaxgoi rpynnbl CNELMANUCTOB B 3TOM [OKYMEHTE Cdop-
MynupoBaHbl TpeboBaHUa noO MPOECCUOHANLHOW NOAroTOBKE CO-
TpyaHukoB. Tak, Hanpumep, ANsi METEOPONOrOB-MPOrHO3UCTOB «pac-
nUCaH» Kpyr oBs3aHHOCTEN, U3NOXEHbl TPeBOBaHWA K 3HaHWUSM W
KBanudukayum 8 0BnacT¥ NPOrHo3UPOBAHUSA NOTOAbLI, NEpeYNcneHbl
crieumanbHbie 3HaHUA W HaBbIkK, HEOBXOLMMble NP NPOrHO3MPOoBa-
HUM NOrogkt ANA asMauuy, ykasaHbl TpebOBaHUA K KOMNETEHTHOCTU
B 06nacTi aBUaLMOHHON METEOPONOriy 1 NpeacTaeneHa yyebHas
nporpamma gns noaroToBKU Takux CreuuanucTos.

" AHanoruyHeiv 06pasoM MpefacTaBneH v Beck Mmatepuan Aans
NoAroToBKY MeTeoponoros-Habnioaareneit.

W, kak yxe rosopunoch Beile, 6onee nogpoGHOTO MNOXEHUS
3TOT AOKYMEHT Taioke He TpebyerT. [0 BOIMOXHOCTU OTAENBHbIE AeTanu
¥ TOHKOCTU 1PU NOATOTOBKE CNELUanieToB B 06nacTy aBUaLNoHHON Me-
Teoponoruy ByayT paccMoTpeHbl Ha NpUMeEPe POCCUIACKUX SOKYMEHTOB.

Hy v Tonbko Yto (Mail 2008 r.) Hamu nonyyeH eLe OauH JOKYMEHT.
3T10 «Pykogodcmeo no MobansHoli cucmeme Habmoderuli», BMO
No488, uan.3, 2009, B aTom gokyMeHTe B pasgene 3.4 npMBOAUTCA ONu-
cauHve 1 TpeBoBaHUA K CaMONETHbIM METEOPONOMMYECKUM CTaHUMAM, a
B pasgene 3.5 — kK aBUaLMOHHBIM METEOPONOrUYECKUM CTaHLMSM.

3TOT AOKYMEHT BaXHblii, LOCTATO4HO 0OLEMHbIA, HO OTHOCUTCS,
CKopee BCEro, K pykoBoAALIMM JOKYMEHTaM, KOTopblii HeoBxogumo
3HaTb PYKOBOACTBY MeTeocnyxObt. Kak HacTonsHasa KHUra aBuaLmoH-
HOro METEOPONOora OH, NOXanyi, He roguTcs.
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1.3. AOKYMEHTbI POCCUCKOW SELEPALIMM MO METEOPO-
NOTMUYECKOMY OBECTIEYEHMIO MONETOB MPAXIAHCKON
ABUALIM

Mounck U nsyveHue OTEe4eCTBEHHBIX JOKYMEHTOB, PernamMeHTu-
pyloLmx paboTty Hallel rpasigaHcKoit apuaunum, notpebosan oveHb
MHOIO BpEMEHU U TEpneHua ANa TOro, YTobbl MOXHO BbINo 3TW AOKY-
MEHTbI KaK-TO «nepeBaputby. Cnopy HET — BCE AOKYMEHThI Hymeue
HO ckoribko ux! BoT oHo Benukoe GymaraTeop4ecTso!

Imo unmepecHo:

Ilo sToMy noBoIy 04eHb TaBHO B «JInTeparypHoii razetre» kax-1o-0bljio
HAIMCaHO, 9TO MpaBHJI MPOoe3aa B METPOIIOIMTEHE - 47, MpaBUJI NIpO€3aa B
TpamBae — 35, npaBun npoesga B asTofyce — 33, mpaBwi mpoesaa B Tpoi-
aeifbyce — 39, a npaBmn apudmMeTHKY — 4 (deThipe: CIOKEHHE, BRIIUTAHAE,
YMHOXEHHE H neieHue). C 4eM-T0 MOXOKHM Ha ctapyro «JlureparypHyro
ra3seTy» aBTOpP CTOIIKHY/CA, H3ydas pa3Hbie MOPAAKH 00ecedeHns oNeToB
Y BO3IYINHBIX TISPEBO3OK.

Ecnu cepbesHo rosopuTb 06 OTEHECTBEHHLIX AOKYMEHTaX, MO KOTO-
pbiM paboTaeT W KMBET Halua rpaXkaaHCKkas aBuauys, TO Ha Nepeoe Mec-
TO HYXHO NMOCTaBUTL «BosaywHbit kodeke Pocculickoi degepaliuny.

«Bo3dywhbill koOekc Pocculickoli ®@edepauyuuy. BoanyluHbii
kofiekc Poccuiickoil degepaumMn NPUHAT Kak defepanbHblil 3aKoH
Ne60-03 19.03.1997 roga. B Hero yxe HEOAHOKPATHO BHOCUNUCH
pasnuyHbie U3MEHEHUS U JOMOMHEHUs, NOCNeQHUe U3 KOTOPbLIX AaTW-
poBaHb! 30.12.2008 r. 3TOT JOKYMEHT, 3TOT 3aKOH, ABMAETCH OCHOB-
HbIM AnA BCEX BUOOB AEATENbHOCTU BCE aBnaummn Poccun.

BoaaywHbIA KOAEKC U3raraeT OCHOBHLIE MONTOXEHUS BCErO, YTO
TaK Uiy MHade CBA3aHO ¢ aBuauueil. B Hem gaetca onpefeneHue
BO3ZYLLHOrO NpocTpaxcTBa Poccuu, ykasbiBAeTes, YTO Takoe a’dpo-
APOM 1 a3ponopT, U3NOXeHb! NpaBa U 0BA3aHHOCTI dKMNaxXa U Ko-
MaHAupa 3Kunaxka, nepeuncnens Bce obecnedvBalne asuaum
TeXHUUecKne cnyxBbl, rOBOPUTCA © TOM, KaK NpoBOAUTCA NULIEH3NPO-
BaHWe W cepTUUKaLmMsa aspoapoOMOB 1 BO3AYLUHbIX CYA0B, Kak Nnpo-
BOAUTCA- pa3bop NETHbIX NPOUCLLUECTBUNA U MHOrOe, MHOTOe Bpyroe.
MepeuncnsaTe BCe — pabota HebnarogapHas, Aa v He UMeeT CMbICha.
Bee feno 8 Tom, 4To BosgywHbiii Kogeke — aTo deaepanbHbiil 3aKoH,
a He pabounii [OKYMEHT, U K HEMY eLle MHOFO Yero HyXHO.
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Omo unmepecno:

Bri, yBaxkaeMsllf quTaTeNhb, 0€3yCIOBHO, 3HAETE, UTO OCHOBHLIM 3a-
KOHOM B Hamell ctpane sBiperca Koucrurynms Poccun. JTo Tak Ha caMoM
gene. B KoHcTATYyIME NPOBO3IIaIEHEl OCHOBHEIE IpaBa ¥ O0A3aHHOCTH
IpaxEaH Hamel CTpanbl, W3I0KECHBI OCHOBHbIE MPUHIMIE HAMEH KU3HH
1 Hamero ObrTa. OnHAKO B 3TOM HE 0YEHD GONBIIOM ITO 06heMy XOKYMEHTE
BCETO He H3IOKAME, [103TOMY [0 KaXIOMY BOMPOCY HAMIEro ObITHs Cyniec-
TBYET GONBINOE KOJTMIECTBO TaK HA3BIBAEMBIX (OI3AKOHHBIX aKTOB», KOTO-
pbie TOJDKHBEL HE IPOTHBOPSUHTE KOHCTUTYIHY, a TOMOMHATS M YTOIHATE €€
B feranax. [TIpumepHo Takas e KapTHHA IPOUCXONHT U ¢ BO3TymIHbEM KO-
aexcoM Poccuut. [ing Beex aBuatopoB Konexc — Hy OYTH Kak KOHCTHTYIHS,
a MOA3aKOHHBIX aKTOB — Macca.

OCHOBHbIMW NOA3AKOHHBIMK aKTaMu sBnsioTcs depepansHeie
aBuaunorHble npasuna (GAlT). B vepapxun aBUaLMOHRLIX BOKY-
MeHTOB DAlMBI CTOAT HA BTOPOM MECTe nocne BosayWwHOro Kogekea.
Kaxgbih GAl nocesiLeH Kakomy-Hubyab ogHOMY BOTIPOCY UMK rpyn-
fie BONPOCOB, PernameHTUPYIOLWUX AEATENbHOCTb asuauun Poccuu.
Tak, HanpumMep, ectb PefepanbHble aBuaLMoHHbIe npasuna (HAIT)
noneToB B BO3AyLUHOM NPOCTPaHCTBE Poccuiickol denepauun, de-
JepanbHble aBualmncHHbie npasuna (PAIT) oopmseHns asuaumon-
Hbix Ouneros, PepepanbHbie asuaumnoHHble npasuna (PAM) nepe-
BO3KM OMACHLIX rPy30B U T.4. 1 T.N., Bce aTU QOKyMEHTBI MOXHO HallTH

- B CrieuuansHelx cGopHuikax unu B UHTepHere.

PeaepantHbIX aBUALMOHHBLIX NMPABUM MO METEOPOSIOrMHECKOMY
ofBecneveHui0 aBuaLMm HET, HO Y Hac ecTb HacmaerneHue o Memeo-
ponozuyeckomy obecnedyeHulo epaxdaHckol asuayuu Poccuu (HMO
A — 95), yTeepxgeHHoe pyxkosoacTBoMm Pocrugpomera u MuHuc-

© TEPCTBOM TpaHcnopTa Poccun. BOT aTOT AOKYMEHT U SBMNAETCH ANA
HaC OCHOBHbIM.

3mo unmepecno:

3pech XoueTcs OTMETHTh JIBa MOMeHTa. Bo-mepBbix, Hacrasiexue mo
METEOPOIIOrHIecKoMy 00eCIIeIEHHI0 aBUAMN, SCTECTBCHHO, IepHOTHYIEC-
kU obHoBngeTca. Ilocnemnee oGHOBNEHUE OBITO BHIHYKACHHEIM, M TTOCIE
HMO I'A-90, xotopoe 6uino npuHATO eltic B CoBerckom Colose, BHIILIO HO-
Bo¢e Hacrarnerue yxe B 1995 rogy. OObIMHO e HacTABICHHS OOHOBIAIOTCH
uepes 8-10 xer. Tak, mo HMO I'A-90 6sut0 HMO IA-82, a go Hero — HMO
FA-73. Kak-T0 Tax IOMyJaercs, 4TO KaKA0e CHeMYIOmee HaCTaBIeHHUE [Oo
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COIEPXKAHMIO ¥ IO KIIOHATHOCTH HANUCAHUI» OKaA3BIBACTCA XYXE MPCABINY-
Iero, a NpoekT HactabieHud 2000 roga Taxk ¥ 0CTANCH POSKTOM ~ CAMHUM
aBTOpaM He HOHpaBIIOCH. QOGHOBIEHHUS HbIHE AciicTByromero HacTasnenus
He 6buT0 Yike 14 nert.

Bo-BTOpEIX, WX U3-3a KaYeCTBa MHOTHMX JOKYMEHTOB, MJIH H3-33 Ha-
UIETO MEHTANUTETA, MBI HE 04¢HB MOOuM (09¢HE He MTOOWM ) IUTATh 0 KOH-
11a IenoBhie GyMaru, 3aKOHEI, MOCTAHOBICHNS, HACTABACHUS ¥ HHCTPYKIIHHL.
C oxHO# CTOPOHHL, 3T0 MOXHO HOHATE (ABTOP B 3TOM IUTaHEe Majlo 4eM OT-
TMYaeTcs OT YATaTeNel), Ho, € PYroil CTOPOHEI, IOPUIMYECKHE U IIPOTHE
TOHKOCTH CBOell paGoThI HYKHO 3HATh XOPOII0. ABTOD HE CTABUT HEPEJ CO-
60itf tenb «3acagyUTey BaCc 3a U3YYEHME BCEX HHCTPYKUMIA U HACTaBICHMIA,
HO €CJIX BCIOMHHATh, YTO HE3HAHUEC JOKYMEHTOB HE ocao60)l()1aer OT OTBETC-
TBEHHOCTH 3a COJICIHHOE, TO PyKOBOMAIIHME TOKYMEHThI HYKHO YHTATh.

Mocne Toro, Kak Bbl NPOMNKM TO, YTO GbiI0 HANWUCAHO BhilLe, aB-
TOPY CTano Kak-TO npolle NepequcnaTe PyKOBOAALINE AOKYMEHTHI.
Ux oueHb MHOro. BOT OCHOBHBIE U3 HUX.

®edepaneHblll 3akoH «O sudpomemeoponioaudeckol cryxbe»
Ne113-®@3 om 19.07.98. Hactoawuii PefiepanbHelit 3aKkoH yCTaHas-
NMUBaET NPaBOBbIE OCHOBLI AEATENLHOCTU B 06NACTU FrMgpoMeETeopo-
NOMAN K CMEXHBIX € Helt oBnacTax (4eATENLHOCTU rMaPOMETEOPO-
fiormdeckolt cnyx6bl) U HanpasneH Ha obecneyeHue noTpebHocTelR
rocyaapcTsa, OU3UHECKMX 1 IOPUANYECKUX NUL B TMAPOMETEOPONO-
FUMECKOMR, refitoreodnsnHECKon uHgopMalum, a Taieke B UHpopMma-
UMM O COCTOAHUM OKpyKaloLLel NPUPOAHOI cpeabl, €€ 3arpsA3HEHUMN.

OcTanbHuie BaxHble JOKYMEHTH! 36eCh GyAYT TONLKO HA3BaHL!,
U IpU HeOBXOANMOCTI C HUMIK Bbl CMOXETE O3HaKOMUTbCS. K Takum
OOKYMEHTam OTHOCATCS:

1. MNocTtaHoeneHue MpasutenscTea Poccuiickoii Penepaummn Ne1425
«0B6 uHbOoPMaLMOHHBIX yenyraxX B 0BnacTy fMAPOMETEOPONOTUN U
MOHUTOpUHIe 3arpsisHEHUA oKpyKatoLei cpeabi» oT 15.11.1997 .

2. Pacnopsbkenue Tpasutensctaa Poccuiickoit deaepauuu Ne494-p
oT 08.04. 1997 r. MonoxeHue o deaepansHoii cryxbe Poccum no
TUAPOMETEOPONOMUI U MOHUTOPUHTY OKPYXaloLLell cpefbl, yTBepxk-
AeHHoe nocTaHosnexHnem Mpasutenscrsa Ne372 or 23.07. 2004 r.

3. Nocranoenenue lMpasuTenscraa Poccuiickoll epepatmu Ne532
ot 03.08.1992 r. «O nosbilleHun 3HEKTUBHOCTU UCMONb30Ba-
HWSl B HAPOAHOM XO3AWCTBE MMAPOMETEOPONOr4ecKon UHPOop-
Mauuu U gaHHbIX O 3arpA3HEeHUM OKpyXalowiel cpeabl».
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4. NMocraHoenexue MNpaeuTenbeTsa Poccuickoil eaepaumm Ne173
o7 30.03.2006T.

5. «Cornawenune mexay DeaepansHoil a3poHaBUTaLMOHHON Cnyx-
Boit u PegepanbHol CryxB0iA No rMOPOMETEOPOSNOrMA U MOHU-
TOPUHIY OKpyXalolen cpeabl N0 METeoporiornyeckoMy obec-
NEYSHWIO 23POHABUraLIMOHHOro OBCNYXUBaHUS nonblosaTenel
BO3AYWIHOMO MpocTpaHCcTBa Poccuiickoit denepaumn» NeC-04-
10/C-140-1 ot 02.04. 2007 r.

6. MMpukassi MuHuctepcTBa TpaHcnopta Poccuiickoil degepauun
ot 02.10.2000 r. Ne110 «O6 aaponoproskix chopax, Tapudax 3a
ofcnyKusaHue Bo3gyLHbIX CyA08 akcnnyarantos PO B asponop-
Tax ¥ BO3QyLIHOM npocTpaHcree Pd» n Ne125 ot 15.05.2000 .
«O6 aapoHasuUraymoHHbIX cbopax 3a o6enyXuBaHue BO3AYLLIHbIX
CYO0B UHOCTPAHHBLIX 3KCAMyaTaHTOB B BO3AYLUHOM MNPOCTPAHC-
TBE U asponopTtax PP».

7. Tpukas Pocrugpomera Ne110 ot 15.05. 2003 r. «O meTeoporno-
rnyeckom ofecrnedeHnt MEXZYHAPOAHON a3poHaBuraLumy» u us-
MeHeHUs K Hemy oT 20.05.2005 . Ne157, Ne16 ot 02.02.2006T. U
Ne356 oT 25.10.2007 .

8. [Doroeop Ha npefocTaBneHve aBUALMOHHON MeETeoponoruyec-
Kot uHgpopmauum Ne984/07 ot 11.02. 2008 r.

9. Tpvkasel Pocrugpometa Ne191 or 03.12.2004 r. n Ne264 or
23.12.2003 1.

10. MNpukas Pocrugpomera N2112 ot 04.09.1998 r. «MeTonuka pac-
yeta Tapugos Ha MeTeooBecneveHune», yTe. 02.04.1998 r.

11. NMpukas Pocrugpomera Ne24 or 24.02.1999 r. «O nopsgke UeHo-

- 06pasoBaHuns Ha rMOPOMETEOPONOrnYECKyIo NPORYKLNION,

12. Npukasz AHO MA PI'M (aBTOHOMHO HEKOMMEPYECKOI OpraHn3a-
unu MeTeoarentcreo Pocrugpomera) Ned4 ot 21.07.2005 .

13. MNepeyeHb OCHOBHbLIX BOMPOCOB [AMA COBMECTHbIX MPOBEPOK
Ne10-602-455/20/112 ot 09.12.1996 1.

14. Tunosoil nepeYeHs BONPOCoB Ansa nposepku AMCI™ (AML]) cneuna-
nvcramu AHO «MeteoareHTcTeo Pocrugpometar» ot 06.08.2008 .

Bort at0, noxanyil, oCHOBHbIE [OKYMEHTbLI N0 METEOPONOrMYEC-

KOMY OBeCneqeHuIo rpaxaaHcKkol asnaummn Poccun. B gaHHbIi cnn-

COK He Bowno Hactaenenue HMO TA-95, koTopoe 1 Tak ABnAeTcs y

BaC HaCTONbHOIW KHUTroM, He BoLen COOpHUK MEXIYHAPORHKIX aBla-

LIMOHHBLIX KOAOB, He BOLLNO pykosoacTao no SIGMET, He sownu npa-

BUNa akcrIyatauumu MeTeoponormyeckoro obopyaosaHus aspogpo-
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moB (IMT3MOA-86), HOpMbl rOAHOCTM K 3KCMnyaTauun rpaxgaHcKkux
aspoapomoB (HMIA-92) u pap ApYrux JOKYMEHTOB.

OpHako HaM KaKeTcs, YTOo, MPouMTaB 3TOT pasjen, Bbl, yBa-
Kaemblil yuTaTenb, cTanu puanYecku Gonee NOAroToBNEHHBIMU 1
Tenepb ByaeTe B COCTOSIHUM CAMOCTOSITENBHO HAWTW U «OCUINTB»
noboi HeobxoaAUMbIY BaM AOKYMEHT.

B 3aknioueHue XONeTCs NPUBECTY BaM ellle ABa AOKYMEHTa.

3710 «[lonoxeHue 0 MEMOOUYECKOM GONpPosoxoeHuUL pabom &
obnacmu mMemeoponoau4ecko20 obecriedeHus epaxdaHckoll asua-
uuu, ocyujecmenaeMbix opzaHusayuamu u nodpasdeneHusamu Poc-
audpomema» (2005 r.), B KOTOPOM «pacnucaHbl» Lenu u 3apaqu
aBUaALMOHHbBIX METEOPONOrUYECKUX CTPYKTYpP, HaunHas oT AHO «Me-
TeoareHTCTBO Pocrugpomera» u kondas AMCI IV paspsga v opraHa-
MU METEOoPONornieckoro cnexenus (OMC).

Bropoil AOKYMEHT — 3T0 Pykogodsiujuli dokymernm PL 52.21.703-
2008 «Pykosodcmeo 1o obpasosaHuio U 0byHYeHUIo crieyuanucmos
8 obracmu asuayUOHHOL MemeoposiozuL». 3TOT NOKYMEHT paspa-
6oraH MeteoareHTcTBOM Pocrugpomera u paspaboTaH Brnepsuie. B
HeM pacCMOTPEHbI BONPOCHI KrlaccudoukaLum nepcoHana u Tpebosa-
HUA K ero npodeccuoHanbHOW NOATOTOBKE, BOMPOCH! HEMNPEepPbiBHOrO
obpasosaHua U 0Byuenus, Lenu 1 3agadu obnerta obcnyXueaeMbixX
BO3AYLLHbIX TPACE, 8 TakKe NPUBEAEHEI NporpaMmel 0ByYeHUs 1 no-
BbilLeHUs KBanuduKkauun nepcoHana aBnaliMOHHbLIX METECPONOrn-
Yeckux nogpasgeneHui.

Kak 1 B aHanornyHom gokymeHte BMO (cM. Bbille), BECb Nepco-
Han pasbuT Ha ABE KaTeropuu: NHXEHEPbI-METEOPOnor U TEXHUKNA-
MeTeoponori. [JononHUTENLHO B 3TOM AOKYMEHTE npuBeaeHa npo-
rpamma nogroToBkU NpMGOPUCTOB — CNeLnanncToB no nputopam u
MeTeoponoruyeckoMmy ofopynoBaxuio,

O6a nocrnegHux Jokymexta Tarke TpebyioT BHUMATENLHOrO
NPOYTEHUS.
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YACTb 2. OBLWE CBEAEHWA Ob ATMOCOEPE
2.1. CTPOEHUE U COCTAB ATMOC®EPbI

AtMmocdepa npeacTaBnAeT cobon MEXaHUYECKY0 CMeCh rasoB.
OCHOBHbIMU Ta3amMu, U3 KOTOPbIX U COCTOUT Haila aTMmocdepa, fB-
nsiores: asor (N,), kucnopog (O,) v aproH (Ar). TMonaralot, 4To Ux
KOMMYECTBO MOXKHO CHUTaTh NOCTOAHHLIM. Kpome Toro, B cocTaB ar-
MOCHEPHOMO BO3AYXa BXOAAT B NEPEMEHHbIX KONUYECTBaX BOAAHON
nap (H,0), yrnekucnbiii ras (CO,) u 030H (O,). B oueHb HeBonbiLom
KonuyecTee B arMocdepe NPUCYTCTBYIOT Takue rasbl Kak BOZOPOA,
renuit, HEOH, KCEHOH, KPUMTOH, METaH, a Takke psa APYruX npupos-
HbIX ¥ NPOMBILLSIEHHbIX Fa30B.

Ecniu u3 atmoccheptl yOpaTh nepeMeHHbIe CoCTasnawLne, To
Ha AoN OCHOBHLIX rasoe npuxoautea 99,97% ot oGbema Beeld aT-
moctpepbt (asot - 78,09%, kucnopoa — 20,95%, aproH — 0,93%), a Ha
[0nNio ocTanbHbIX rasos — seero 0,03%. C ofHoOl CTOPOHDY, 3TO O4eHb
Ma£10, OAHAKO, C APYroii CTOPOHb!, A2XE TAKOro KONUYECTBA «OCTalb-

HbIX ra3oBy» A0CTATOYHO AN TOro, YTobbt X BNUSHUE Ha pasnu4Hble”

npouecchl Ha 3emne Bbino 3aMeTHbIM, B NPOLEHTHOM OTHOLLIEHWUN CO-

CTaB BO34yXa NPaKTUYECKM HE MEHSIETCR A0 BbicoT Bonee 25 - 30 kM. -

Konuuectso yrnekucnoro rasa B atmoccbepe koneBnertcs, Tak
KaK 3aBUCUT OT NPOLIECCOB A bIXaHWUs, TOPEHUS U HANUYWA pacTUTeNb-
HOCTW B f@aHHOM peruoHe. COoAepKaHue yrmekucnoro rasa 8 6onb-
LUMX ropoAax W NPOMBILLNEHHBIX LieHTpax Heckoneko Gonblue 0,04%
(B cenbckoll MmectHocT — okono 0,02%). Copepxanue yrnekucnoro
rasa B aTMocdepe HOUbIO Bonblie, YeM gHEM, Tak Kak pacTeHus B
TEMHOTE NepecTaloT yCBauBaATb YrNEKUCbIl ras,

BogsiHoit nap B atmocepe coaepkuTcs 8 BONbLUEM KOMUYECT-
Be, YeM yrnekucnblii ras. Ero konuyectso konebnerca B s3HauuTenb-
HbIX Npegenax u Moxet meHaTecst oT 0,2 10 4,0%.

OsoHa B aTMOC(epe elile MeHblle. B npoleHTHOM oTHOLLIEHMM
030H cocraernseT Bcero 10° % obliero obbema aTMocgepb!, HO 3TO
TOXE OMEHb BaXHbliA ra3. bes Hero Ha 3emne U3MeHUnach, a MOXET,
1 nponana 6bl, BCA XU3Hb.

MNepemeHHble cocTaBrsiolne aTMOCEPHOrO BO3AyXa MMET
OrpPOMHOE 3HaYEHUE NOTOMY, YTO OUYEeHb CUMBHO NOTMOLLAKT pagua-
Lnto (Yriekucnbii ras v BOGSHON nap — MHPaKPacHyHo, #anydyaemylo
3EMHOI# NMOBEPXHOCTLIO M aTMOCEpold, a8 030H — ynkTpadUoneTo-
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BYIO, NOCTYNAOWYI0 Ha BEPXHIOK rPaHuLy armocgepsbl), U Tem ca-
MbIM OKas3blBaIOT CYLLeCTBEHHOE BNUAHWUE Ha TEMMNEPATYPHbIN PEXUM
3emnu u atmocdepsi.

Bozpyx, He copepyaliuii BOAAHOMO Napa, Ha3uiBaloT Cyxum, a
MEXaHUYECKYI0 CMeCh CYXOro Bo3fyxa WM BOGSHOMO napa HasbiBaloT
BNAXKHBLIM BO3[YyXOM.

K rasam armoccepHoro Bo3gyxa B €CTECTBEHHbIX YCMOBUAX
BCETa NpUMELLIaHbl TBEPAbIE U XWOKUE B3BELUEHHbIE YacTulbl (aT-
MocdepHble aapo3ofii), @ HacTb MOMNEKYN BO3AYyXa UOHN3MpOBaHa.

BepTukanbHas NpoTsHKEHHOCTh aTMocdepbl COCTaBNAST OKONo
2000 km, ofHaKo NonoBUHA BCEW €€ MaCChi HAXOAUTCS B HUXKHEM NSi-
TUKUOMETPOBOM cnoe, 75% macchl — B cioe 8o 10 kM, 90% maccst
—~ B cnoe 30 16 kv u 95% maccht — B cnoe Ao 20 km. Peskoil BepxHeit
rpaHuLbl aTMocdepbl He CYLLECTBYET — OHA NPOCTO MOCTENEHHO ne-
pexopuT B MeXnnaHeTHoe NpPOCTPaHCTBO.

‘\:\ HesHaunTenbHas BepTUKanbHas NPOTSHKEHHOCTh OCHOBHOIG
(no macce) cnosi atMocdepbl Mo CPaBHEHUIO C €€ FOPU3OHTAaNbHOM
MPOTAXEHHOCTLIO NPUBOAUT K TOMY, YTO W BEPTUKANbHLIE MactuTasbl

\ Habnogaembix B arMocdepe ABEHWA U MPOLECCOB OKasbiBalTCA

S 3HaUYMTENBHO MEHbILE WX FOPU3OHTafbHbIX MacwwTabos. MeTeopo-
&) noruveckue oBbeKTbl UMEKT FOPU3OHTaNbHLIE pasMepbl B COTHU U

Q\'n:ucsmm KMNOMETPOB, a Mo BepTUKany pachpoCcTPaHSIoTCA BCero Ha
HECKOJTbKO KUFIOMETPOB,

o cBOUM PU3NYECKUM CBOICTBaAM arMmoccepa HEOBRHOpoAHa
KaK no ropu3oHTanu, Tak v no BepTukasiu. 'lo ropusoHTanu arMocgepy
3EeMIN «OENATY Ha pasnuyHble BO3AYLLHBIE MACChi, XapaKTepUcTUKU
KOTOpLIX 3aBUCAT OT paroHa hopMUpoBaHUA 3TOW Macchkl, a no Bep-
TUKany — Ha NMATb OCHOBHBIX CMOEB, KOTOPbIE HA3LIBAKT «Cthepamuy.

O pasnuyHbiX BO3AYLUHbIX Maccax Mbl NOroBOpyUM C BaMU B Noc-
nejyoLux rnasax 3toi kHuru. OCHOBHOM XapakTepucTUKOit Kaxkgoro
cnos armMochepsl ABNSETCH pacnpefenetne B Hem (No BepTukanu)
TEMMNEepaTyphi BO3Ayxa.

Camblil HXKHUA cnoil atMocdepbl HasbiBaeTca mponocghepodl.
3707 croi npocTupaeTcs A0 BbicoThl 10 - 12 KM B YMEPEHHbIX LLin-
poTax, Ao BbiCOThI 8 - 10 kM B NONSIpHLIX 0BnacTax 1 Ao BbICOThb 16
- 18 kv B Tponukax. Tponocdepa B HonblUed cTeneHn, Yem gpyrue
crou atmocgiepsl, NoOgBEpPKEHa BNUAHWUIO 3EMHOW noBepxHOCTU. B
Tponocdepe HabntofaeTca NOCTOAHHOE U NocTeneHHoe ybbiBaHue
TEMnepaTypbl BO3AyXa C BbICOTOH. JTO CBA3AHO C TEM, YTO TPOIOC-
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¢hepa nonyyaer Tenno rmasHLiM o6pasom OT noBepxHocTv 3emnu,
NOMoLatoLWe CONHEYHYI0 paguaumnio. IosTomy, COBEpPLIEHHO oue-
BUAHO, UTO YeM Aanblu€ OT 3eMHO NOBEPXHOCTU HAX0AUTCA BO3AYX,
TEM OH XONoAHee.

Bcnepctaue HepaBHOMEPHOro paciipefeneHus Tenna u Macchl
BO3ayxa B Tponocdiepe B HEl NPOVNCXOAUT NOCTOAHHOE ABUKEHUE
KaK B rOPW3OHTanNbHOM, TaK U B BEPTUKANbHOM HafnpasneHuax. Boc-
Xoasiue OBUXKEHUS BO3LyXa NPUBOAAT €ro K OXMaXAEHUI, KOHAEH-
cauuu BOASHOrO napa W Kak cneacrsune — kK oBpasosaHmnio obnakos.
Kpome Taro, nepemeluuBaHve Bo3gyxa B Tponocdepe Bbi3biBaETCA
MexXaHUJYECKUM BO3AEWCTBUEM HEPOBHOCTER 3eMHOI NOBEpPXHOCTU
Ha nepemetlalomecst BosayLIHblE Macchl.

B tponocdepe cocpenoTodeHo npumepHo 80% Bceit maccel
atmocdepsl. [ns HUXHeR YacTy Tponocgepbl XapakTrepHo cuilbHoe
3anbineHve Bosgyxa. Cambie HuxkHue 50 - 250 M atMocdepbt 06-
PasyioT fpu3eMHkIil o, a HWKHUIE cnoi aTMoctepbl TONWWUHONA B
1 - 2 km obpasyer nozparuyHeill cj1ol. IHorAa norpaHuydHbIi crof
Ha3bIBAKT HKHEN Tponocdepo, croi oT 2 0o 6 - 7 kM — cpegHen
Tponoctrepoit, a Boie 6 - 7 KM HAX0AUTCA BepxHAA Tpornocgepa. B
Tponocdepe hopMUpyIOTCA BO3AYLUHbIE MacChl U pasfensiowine ux
armocepHbie PPOHTHI, PasBUBAOTCA U UCHE3AI0T LUKNOHBI U aH-
TULUKNOHbI, KOTOPblE MHOMAA PacnpoCTPaHAKTCH U HA Cnegytowuil
cnoin atvocgepbl — crpatoctepy. MNepexoaHblit Cnoi ot Tponocde-
pbl kK cTparocepe HasbLIBAETCA MPOoNonay3oll.

Tpononaysa UMeeT TOrNLUHY OT HECKOSbKUX COTEH METPOB 4O
HECKOMbKUX KUMOMETPOB. B 3TOM NEpexoHOM crioe 3aMeanseTcs
XapakTepHoe ans Tponocdepbl NOHUKEHNE TEMNEPaTYPbI, KOTOpasi C
YBEMUYEHUEM BbICOTHI MOXET OCTaBaTbCA NOCTOAHHON (M3aTepmMuUs)
Unu noBeblWAaTecs {MHBEepCUA). [og Tpononaysoi MoXeT HabnwaaTk-
CHl 30Ha CUNbHBIX BETPOB (CTPYAHbIE TEYEHWS) U HECKONBKO yXyALLla-
€TCA TOPU3OHTaNbHaA BUAUMOCTL M3-3a CKOMNEHUS) BOAAHOMO Napa,
MbiK 1 APYrUX YacTuL, PA3HOrO NPOUCXOXKAEHUSA, Tak kaKk Ha Nnoboi
BbICOTE WMHBEPCUA UMW U30TEPMUSA ABMAIOTCA 334€PKUBAIOLLUM CIO-
€M ANS BCAKOro poja NPUMECER N BEPTUKANbHbLIX SBUKEHWA.

3Omo unmepecro:

BrioiHe ecTecTBEHHO, YTO BBICOTA TPOHONMAy3kl B Oonbinielt CreneHy,
9eM KOro-gubo Apyroro, HHTEPECYET apHalmIo. JleTauky npu NMOMyYeHHU
METEOpOIOraIeckolf urdopMaliy o4eHk YaCcTO UHTEPECYIOTCS TPOIOay-
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30i.. Takoe «TPENETHOE» OTHOLICHUE K 3TOMY NEPEXOAHOMY CIIOI0 aTMOC-
(bepm, CKOpPEE BCETO, HE HEOOXOMUMOCTE, & aHb MOJe U YBOXCHHUE CTaphIX
TpalIHIlPIﬁ. Bce nmeno B TOM, 9TO HOCTE HOSBIICHHA HEPBLIX PEAKTHBHEIX

- caMoneroB B 50-x romax POLIOro CTONCTHA BOCHHBIM JICTIUKAM ILTATH-

JIM 3a BBINOHEHUE 1oneTra B crpatoctepe. [Inara Gniia 3aMeTHOI: 1 py6is
3a MHHYTY CTparocgepHOro nomxerd. Eciiu yqecTs, 9TO B Te TOMKI 3apiuiaTa
JeTynKa He npesblmana 1500 pyOneid, a caMoneT MOr HAXOOMTLCH B CTpa-
Toctepe 1o 4 9acoB u Goliee, To CTAHOBUTCH MOHATHHIM HHTEPEC AETUMKA K
BEICOTE Tpomnonay3sl. Besp, ecinu 3agannas Boicota nonera 11000 M, a Bel-
cora Tpononay3sl 10900 M, To momydn cBou 240 pyGneit 3a werTsipe 4aca
CTparoc)epHOro ToNeTa, a ecli Hao60POT, TO, M3BUHUTE, JTETIAKY HHIETO
He ronaraercs. Bor ¢ 3TUX 1op H «Iomo0uiyy JeTYUKHA TPOHOnay3y.

Y eme ogHO HHTEpECHOE 00CTOATENLCTRO. ECHU BRI IETHTE B CaMo-
IETE, a IIONIET BRIONHAETCS Ha BBICOTE, GIII3KOH K BEICOTE TPOITOMAY3bi, TO
Tpornonay3y MOXHO YBANETE CBOUMU Iazamu. [lox Tpononay3oif HeGo Gyxer
6enecsM, HOYTU CEPEIM, 2 BEIIIE TPOHOMAY3bl — TIPO3PAadHBIM, CHHUAM MU
Jaxe oyt $uoneToBEIM. I'paHuIia MEXIY «CEPHIM B CHHUM HeGOMY» BHIHA
09€Hb XOpOUIO. JTO K €CTh TPOMOIIAy3a. 3Hast ITO, BBl MOXKETE KYOHTE» CBO-
MX 3HAKOMEIX H HE3HAKOMBIX ITOTy TYUKOB, NI0KA3aB MM TPONONAY3Yy.

Cmpamocgbepa — aTo crolt atTMocgepkl, HaxXOAALLUICA Ha Bbi-
coTax OT BepxHEN rpaHiubl Tponocdepsl (0T Tpononaysbl) 40 BbiCO-
Thi 45 - 50 kM. 34ech TemnepaTypa Lo BbicoTbl 25 - 30 kM ocTaeTcs
NPaKTUYECKU NOCTOAHHON, a 3aTEM pacTeT, U Ha ee BEPXHEN rpaHuue
JocTUraeT 3HaueHuid, 6nuskux kK 0°C. PacnpegeneHue Temnepartypel
B cTparoctepe n ee konebaHusi B OCHOBHOM ONpPEREnsoTcs CMoem
030Ha, MaKCUMaNbHOE CoAepXaHne KOTOPOro OTMEYaETCH Ha BbiCO-
Tax 22 - 25 KM, a BEPXHAA rpaHuua 030HOBOIO CNOS Kak pa3 HaxoguT-
€A Ha BbICcOTE 0KOno 50 kM.

[0 HefaBHero BpeMeHu cHUTanoch, YT cTparocdepa AsnaeT-
CHl [OCTATOMHO CNOKOMHbIM crioem atmocdepsbl, Tak Kak Ha 3TUX Bbl-
cotax atmocdepa cTpatuduumposana yCTonuuso, JTO 3HAYUT, 4TO
B CTparocepe He AOMKHO BblTh BEpTUKanbHbIX ABWKEHUA BO3AY-
Xa, oBnaKkoB, CUMbHbIX BETPOB, CUMbHOR TYPOYNEHTHOCTU W Apyrux
HebnaronpusaTHbIX ABMeHnn. OAHAKO OKas3anoch, YTO 3T0 He Tak. U
cTpatocdepHble CTPYHHbIE TEMEHUS, U pe3kne NoTenneHus, 1 Cunb-
Hasl TypOYNeHTHOCTB, U aXe Tak HasbiBaeMble «nepiiamyTposble 06-
naka» Ha Bbicotax 20 - 30 km HabniogaeTes B cTpaTocdepe.

Mesocghepa pacnonaraetcs Ha Bsicotax 50 - 80 km. [na aroro
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CNos XapaKkTepHO NajeHsne TemnepaTypbi BO3Zyxa C BbICOTOM (030-
Ha-TO 34echk YXe HeT), KoTopas gocturaet muHumyma (-80...-90°C)
Ha BepxHeit rpaHuue cnos. Bonuau BepxHeR rpanuLbl Mesocgephbl
nHoraa oBpasyTca ToHkMe obnaka, KOTopbie Ha3bIBaloT «cepebpuc-
ThiMu». MpU4KHBI ux 06pPa3oBaHUA 4O KOHLIA NOKA HE U3YYeHbl.
Mexay crpatocthepoii U mesocdepoil pacnonaraerca nepexon-
HbIlt ¢noit — cmpamonaysa. OHa HaxoauTCs Ha TOi BbICOTE, rae TeMne-
paTypa Bo3gyxa Ha BbICoTax okono 50 Kv OCTUraeT Makcumyma.,

Smo uumepecHo:

Mesocdepa — caMblil «TSDKENBI CI0H Ui H3yuyeHUs arMochepsl.
Jeno B ToMm, 4To Tpomocdepy W CTparocdepy ydeHble W3YHaloT ¢ [HOMO-
mk0 pagrozonaupoBanua. Ha Beicotax B 200 - 300 kM atMochepy MOXHO
U3y9aTh C TIOMOINBIO UCKYCCTBEHHRBIX CIyTHWKOB 3eMJH, ¢ MOMOIIBIO pa~
KETHOTO 30HAMPOBAHUA, a BOT C1o# 50 - 80 kM W3ydaTh NOYTH HEBO3MOMK-
HO — HeT Ha/nexameil annapatypbl. OTedecTBeHHad W 3apy0OekHas Hayka
¥ MpHOOPOCTpOeHHE ceifuac MpHUIaraioT SOMbIIHE YCHIUA K TOMY, YTOOR!
«CIIPABUTHCA € HTUM KAIIPH3HEIM CIOEM arMocheps».

Mexay mesoccepoii 1 cneanyoLuM No BbicoTe cfioe atMocde-
pbl — mepmocghepoll pacnonoXxeHa Mesonaysa. 310 Ta BbiCOTa, Ha
KOTopoit B pacnpeaeneHun Temneparypel ¢ BbICOTOH Habnogatorcs
“MWHUMAnNbHbIE 3HAYEHUS TEMIEeParypbl.

Tepmocehepa npencTasnser coBoi croi GonbLON BepTUKanb-
HOM MOLLIHOCTM, B KOTOPOM TemnepaTtypa BO3Ayxa HenpepbiBHO No-
BblLLAETCA. JTOT Cnoi NPOCTUPAETCA OT BbiCOThl 80 KM (Mesonaysbl)
0O BbicoTbl okono 450 - 500 km. TMoBbiieHe TemnepaTypbl BO3LY-
Xa C BbICOTON OGbACHAESTCA NOMMOLEHNEM KOPOTKOBOFIHOBON YacTu
nyuncToin aHeprum CornHua. Tpy 3TOM NPOUCXOAUT pacnan MONEKyn
Kucnopoga v asora Ha arombl. Mbl yKe roBopuni Bbitle, YTO COCTaB
armocdepbl 40 BbICOTb NPUMEPHO 25 - 30 kKM NPaKTUMECKn OA4MHAKoB.
Bhbllie 3TO# BbICOTHI MONEKYbl KNCNOPOAa W a3oTa pacnanatoTca Ha
aTOMbI, @ CnepoBaTenbHo, B TepMocdepe coctas atmocdepbl YKe He
TOT, YTO B HYBKENEXALLUX CNOAX. XapaKTepHOR 0COBEHHOCTBIO TEPMO-
cthephbl ABRsETCA Hanuune B Heli BOMbLLIOrO KOMMUeCcTsa anekTpudec-
KW 3apsHKEHHBIX YaCTUL ~ UOHOB, MOSTOMY NpY paccCMOTPeHUM AneKT-
prYeCcKUX CBOMCTB TEPMOCEPL! €€ YacTo Ha3bIBAKT «UOHOCEHEPO(l».
MonsipHbie cUAHNA M MarHUTHBIE Bypy, KOTOpble Mbl Habnofaem, a
VHOTAA 1 YyBCTBYEM Ha 3emrie, 06s3aHb! CBOYM NPOUCXOKAEHUEM NO-
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Hocdepe U NOBLILLEHHON CONHEYHOW aKTUBHOCTHK.

Boiwe ypoBHs 450 - 500 kM HaxoaUTCs CaMbili BEpXHWIA Crioi aT-
Mocdepbl — 3K30cghepa, KOTopasi oTAeneHa oT TepMmocdepk! mepmMo-
fay3od. NINOTHOCTbL BO3AyXa B 3TOM Croe arMocgepbl o4eHb Mana,
NOITOMY aTOMbI ra30B UMEIOT OrPOMHbIE CKOPOCTH, NO3BONSIOLME UM
NPeofoneBaTh CUNY 3EMHOIO NPUTSKEHUS U NOKMEAaTL aTMocdepy
3emnu, ynertas B MeXNNaHETHOE NPOCTPAHCTBO.

2.2. EAUHULILI USMEPEHUA METEOPOJIOTMHYECKIAX
BENAYUNH

B amom pa3dene Mbl MO3HaKOMUM Yumameneli ¢ OCHO8HbIMU
Memeoposio2uYeCKUMU napamMempamu U eQUHULEMU UX U3MEPEeHUS.

AmmocgpepHoe daeneHue. ATmocgepHoe AaBreHue — 3To aae-
neHne, KOTOPOE FPOU3BOAUT aTMOCEpa Ha 3EMHYIO NOBEPXHOCTL U
HaxoaswWwmecs B atmocgepe npeaMeThl. B Kaxaon Touke atmocde-
pbl aTMOCepHOE AaBneHe PaBHO BeCY cronba Boaayxa, pachono-
XEHHOrO Bbile AAHHOW TOYKU ([0 BepxHel rpaHuLbl atmocdepbl) U
UMEIOLLErO OCHOBaHME, PaBHOE eguHuLEe,

Ha ypoeHe mopst aTMoctepHoe aasnexve Bnuako K TOMy aas-
FIEHUIO, KOTOPOE fIPOU3BOAUT cTonb pryTu BbICOTOR 760 MM. ATMOC-
hepHoe gaBneHue, sKBUBANEHTHOE AABNEHIO PTYTHOrO cTonba Bbi-
cotoit 760 mm ripu Temneparype 0°C, pasHO cune, ¢ KOTOpoOn macca
(76+13,596) r [aBUT Ha NOBEPXHOCTL B 1 CM2 (13, 596 ricm? — ygenb-
HbIit BEC PTYTW Npu Temneparype 0°C).

Tax Kak U3BeCTHO, 4TO CUNa aTo NPOU3BEAEHHE MACChl Ha YCKO-
‘peHue, 1o B cucteme CI'C ato paeneHve Gyper pasHo

1033,3+980,665=1013250 gur/cm? =1013,25 mBap.

UssecTHO Takke, 4TO 1 AUHa — 3TO Cuna, KoTopas coobLyaer
macce B 1 1 yckopeHue 8 1 cw/c%. PasMepHoCcTb cunbi B cucteme CIIC
[r-cm/c?].

B cucreme CU gasnexve 1013,25 mBap sksusaneHtHo 101325
MNa unu 1013,25 rTla, a 3a eAuUHULY CUMbI FIPUHAT HbIOTOH — 3TO Takas
cuna, KoTopas Mmacce 1 «r cooblaer yckopeHue B 1 m/c?. Pasmep-
HOCTb cunbl B cucteme CU [kr-m/c?].

OTCl0A2a BLITEKAIOT Y OCHOBHbBIE €QUHULEI U3MEPEHUs AaBNeHNs:

1 6ap = 1000000 aun/cm? = 100000 Ma;

1 mBap = 0,001 6ap = 1000 gux/cm? = 100 Ma = 1 Ma;
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1 Ma =1 u/m? = 0,01 mbap;

1 MM pT. cT.=1013250+760 = 1333,3 gunicm? = 4/3 mBap unu 4/3
rMa, a cnegosarenbHo, 1 rl1a =1 mBap = 0,75 mm pr. CT.

B HacToslliee BpeMsa Ha NpakTMke Haubonee pacnpocTpaHeH-
HBIMW BENUYNHAMU U3MEPEHUS OABNEHUS B METEOPOIOrun ABNSHOT-
ca rekronackane (rfla) u MunnNuMeTp pryTHoro cronba (MM pr. cT).
Kpome nepeuucrieHHbIX equHUL U3MepeHns [aBNeHUs CyLWeCTByIoT
TaloKe TeXHU4eckas atmocgpepa (ar unu ki /ecm?): 1 ar = 98066,5 H/m? 1
uandeckasn atmocgepa (atm): 1atm = 101325 H/m? (760 MM pT. CT.).

3mo unmepecro:

C yBenuueHneM BBICOTEI Hah 000 TOUKOI 3eMHOTO mHapa aTMoc-
thepHoOe naBieHne BCeraa MORMKACTCA M HM ITPH KaKUX 00CTOATENECTBAX HE
OKRIBaeT Ha0BOPOT.

Ha kaxgoro yenopeka, HCXONA 3 IIOMAH €r0 Telia, aTMochepa «lia-
BUT» CHIIOH OKOJIO 15 TOHH! MBI HE 3aMedaeM 3TOM THKECTH HOTOMY, YTO BHYT-
PH KaXIOr0 U3 HAac CYIIECTBYET TAKOE JK& JaBIeHUE, KaK H B OKPYXaloleM
Hac Bosayxe. Ec BAPYT MO KakiM-TO NPHYHHAM BHEIIHEe NMaBIEHHE PE3KO
ynageT (pousoiifeT pasrepMeTH3auys KaOUHEI CAaMONeTa, HampHMep), TO
BHYTpEHHEE JIaBeHue, BEIPABHUBASCE C BHENTHUM, MOTIBITACTCA «Pa3opBaTh»
YesoBeka. Bor mosromy mpu nonerax B crparocfiepe BOGHHBIE JIETYMKH BbI-
TIOJTHSIOT IONIETEI B CTICHHAIBHBIX BBICOTHO-KOMITEHCHPYIOIIHX KOCTIOMaX.

Bo BCEX MHCTPYKIMSX ¥ TIONE3HBIX COBETAX TOBOPUTCS O TOM, 9TO ECITH
10 KaKMM-THO0 PUIUHAM CIIELYeT OKUAATh O4€Hb. IPOMKOTO 3BYKa, HAIpU-
MEP, BRICTPENA U3 IYLIKH, TO CTOAMMM PSIOM JOAAM PEKOMEHIYIOT MPUOTK-
PHITE poT. Takasg pekoMEHAALMA JAETCA A TOTO, YTOGEI MPY CHITBHOM 3BYKE
YMEHBHIUTE HArpy3ky Ha GapabaHHbIE NEPENoHKH. 3ByKOBas BOJTHA OT B3pHIBA
B 3TOM ClIy4ae 4epe3 YIHYIO pakoBUHy OyleT BO3NEHCTBOBATE Ha BHELIHIOW
MOBEPXHOCTH TIEPENOHKM, a Hepe3 MPHOTKPHITHIH POT — HA BHYTPEHHIONW. TeM
caMbIM GyIeT CHATa W3IMLIHAS 3BYKOBas Harpy3ka Ha Halld YIIH.

Ioxanmyii, kaxapiit U3 Bac, YUTATENE, BUACI WM HCIBITAT Ha cebe, Kak
CTaBAT TaK Ha3pIBacMBle MeAMUMHCKHE Oanku. HamomHio: cHavaia 3axvra-
10T CHHPTOBKY, 3aTeM Ha KOPOTKOE BPeMA MepeBepiyTyio GaHKy Aepkar Hal
OTHEM M TONBKO HOCJIE 3TOTO MPHUKNAABIBAIOT K HYKHOMY MECTy Ha Teje.
banka nprcTaeT ouerHs KpernKko M BCe TIOTOMY, UTO B TO BpeMsi, KOrla ee He-
p*art Haj OrHeM, BHYTpH OaHKH pe3ko YBeNUYMBACTCH TEMIIEPATYPA, a, Clie-
NOBATEIEHO, yMeHblaeTca AasineHue. [Toatomy Oonee BriCOKoe BHeEUIHee
JaBIICHHE Kak Obl «TpuKIreHBacT 6aHKy k Teny. Ha MenumHckux acmekrax
6aHOK MBI OCTAaHABJIMBATLCSK HE OyIeM.
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AtmocdepHoe AaBrneHne N3MepsIeTca ¢ NOMOLLIbIO PTYTHbIX Ga-
pPOMETpOB Ui BapoMeTPoB — aHepouaos. [ins OLEHKM Xoaa U3MeHe-
HWA QaBneHus, T.e. ero aanucy, ucnone3yTes Saporpadbi.

finotHocTb Bo3nyxa. [lnomHocmb 8o3dyxa aTo OTHOLLUEHUE ero
macchbl k 06beMy, KOTopbili OH 3aHUMaeT. OBbIMHO NNOTHOCTb BO3AYXa
BoIpaxaetcs B /M3, 13 ypasHEeHUs COCTOSHIA ra3oB ANsl CYXOro BO3-
AyXa MOXHO onpegenuTb €ro nnoTHocTh. OHa OyaeT pasHa

pP= P _ P 2.1
RT RQ273+0) @1

rae R =287 m*/c*K vnu ox/kr-K — yaenbHas rasoBas NOCTOAHHASA Cy-
XOro BO3ayxa;
p — atMocdepHoe aasrnerue, rfla;
t — Temneparypa so3gyxa, °C.

Mpu p = 1000 rMa 1 t = 0 °C nnoTHOCTb BO3ayXa p = 1276 r/m?
unmn 1,276 krim?. Onst gpyrux sHaqeHuii p 1 t NNOTHOCTL BO3RyXa Mo-
KET GbiThb onpegeneHa no dopmyne '

p= 12761—6%6(1—-m) " @2)

roe a =1/273.

Ons pelleHUs pafa npakTU4eckux 3afad no aspojuHamMuke
BBOAUTCS NOHATME OTHOCUTENBHOW MNOTHOCTM BO3AyxXa (A), KoTopas
paBHa OTHOLLEHUIO haKTUHECKOM NMOTHOCTY (p,,) K NNIOTHOCTY BO3AY-
Xa y 3eMMNK B CTaHAAPTHBIX yeriosusix (p, ).

A=p/0, | (2.3)

BDmo unmepecro:

B orawawe ot 0043aTeNbHOTO YMEHBLIEHUS aTMOCHEPHOTO TaBJICHHUS C
BRICOTOH, INTOTHOCTH BO3AyXa ITPH YBEAWICHUY BEICOTHI MHOTAA MOXET yBe-
nuunBaThCd. JIng aToro Heo6X0nMMO, 4TO6H! € YBETUIECHHEM BRICOTHI OYEHb
pe3Ko YMEeHBINANACH TEMIEPaTyPa BO3RYXA.

OnHaxael B Hagasie aBagnaroro Beka @M. Hlanamuu men B KakomM-T0
IMHKapHOM pecTopane B Mranun. [TyGiuka 65i1a B BOCTOpre, W OCNTE OKOH-

23




YaHWs KOHIEPTa packyuia BCE, 9TO HAXOMMIIOCEH B TOM 3aile, e nen Illa-
JamsH. OgHoMy 6oratoMy KyIILLy HHYETO He ZOCTanoch — NposzeBan. Torna,
HaXOMACh B COCTOSHUU «CUILHOTO MOAMHTHA», OH CKA3al XO3fHHY PeCTO-
paHa, 9TO KYIIMT BO3[MyX B 3TOM 3aie. XO35HH, €CTECTBEHHO, COLIACHIIC
Y OBICTPEHEKO NpPHKHHYIN, YTO 00BEM 3aNa, rae 6Bl KoHIEpT, pasen 5000
kybometpam. Memyrasmmuch Takoro Gonpimoro yncma «5000», Ho, He xenas
OTKa3BIBATECA OT CHEJKH, OOraTelif KYITIHK CKa3al, 9To He OymeT MOoKymarTh
BO3JyX Ha KyOOMETPEI, 8 KyITUT €ro M0 TOH 3Ke IeHe, HO 3a KWorpamMmel, Xo-
3AHH Cpa3y e COMIAcHIICH Ha 3Ty 3aMEHY H B PE3y/bTaTe MOMyTHII 33 BO3LYX
[109TH Ha TpeTh OoMbIne JeHET, YeM QyMall B camMoM Hadasie. He 3Han Gorarsrii
KyHel, 4To KyGoMeTp BO3/yXa BECHT 3HAIMTEIbHO OOJIBIIE KHIIOrpaMMa.

lnoTHOCTL arMocepHoro BO3nyxa Ha NPaKTUKe HUKOrga He
nsmepsieTcqd. Ha MeTeoponornvyeckux CTaHUUSX U3MEpsoT armoc-
depHoe faBneHWe U Temneparypy Bo3gyxa, U No 3TUM AAHHbLIM MO
topmyne (2.2) onpegensitoT NNGTHOCTD.

lNomMUMO NOHATUA A@BMNEHUA W NIOTHOCTW, CYLUECTBYET NMOHA-
TUe reonotexUuana. FeonoreHymMan B HEKOTOPOI TOYKe aTMocHeEpb
YUCNEHHO paBeH Tol paboTe, KOTOPYIO HYXHO 3aTpaTtuTb ANA TOro,
4yTOObl NOAHATL €AWHULYY Macckl B NONe CUNbl TSHKECTU OT YPOBHS
Mopsi 4O AAaHHONM TOMKMW. [eonoTeHuman Ha ypoBHe MOPS NPUHUMaEeT-
CSl paBHbIM HYIIO.

3Ha4eHue reonoTeHyMana B Tol UM nHo# Touke Noboi usoba-
PUHECKON NOBEPXHOCTU (MOBEPXHOCTU OAUHAKOBOrO AABNEHURA), Bbi-
paxeHHOe B reonoTeHUmansHbiX METPax (rn.M), SBNAETCA reonoTeH-
UMansHOM BbICOTOI fAHHOR NOBEPXHOCTN. 3HAYUTENbLHO Yalle, Uem B
reonoTeHuMansHbIX MeTpax, BblcoTa U306apUHECKUX NOBEPXHOCTE!
N3MEpPAETCH B AeCATKax reonoTeHynansHbix MeTpax (gekamerpax).
B cokpatlieHHOM BUAE B nocnenHee Bpems AECATKN reonoTeHyuanb-
HbIX METPOB 0603HavaloTCH dam.

Temnepatypa Bo3gyxa. Kak n3secrHo, Temnepartypa sBnseTcs
Mepoii BHYTPEHHel SHepruu Tena, NosToMy memnepamypoll 030yxa
SIBMAETCSA Ta TEMNepaTypa, KOTOPYIo MoKkasbIBaeT TEPMOMETP B YCIO-
BWSIX €0 NOITHOTO KOHTAKTa € aTMOCIEPHBIM BO3AYXOM.

Ans usmepenus TemnepaTypbl CyLLECTBYIOT pasHble TeMneparyp-
Hble WwiKkansl. Kaxgas wkana coaepxut 0BblyHO ABE PENEPHBIX TOUKU.
OBLuenpuHATHIMU PENEPHBIMU TOYKaMU BO BCEX LKanax ssnsioTcs ToY-
Ka (Temnepartypa) TasHus nbAaa U TONKa (TeMNepPaTypa) KUMeHUa Boabl.

Ha npakTuke ucnoneayloTcs criefyowme TeMnepaTypHble LWKanb!:
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- CcTorpapgycHas wikana unu wikana benscua (°C) ¢ penepHbIMu
Toukamu 0° n 100°;
- wkana ®apeHreitta (°® nnu °F) ¢ penepHbiMy Toukamu 32° n 212°.
[ns nepesona 3HaueHuit TemnepaTypb! U3 0GHOM LIKaIL! B Apy-~
ryi0 cnegyer noNb30BaThcs GopMynamu:

_—“(foF .32) : (24)

t°F=—z—I,‘°C+32 (2.5)

- abcomoTHas Wkana ¢ penepHoiMu Toukamn 273 K u 373 K (wka-
na KenbeuHay,

- Wwkana Peomiopa (°R) ¢ penepHuimu Toukamu 0° u 80° (B Hacros-
Liee Bpems 3Ta LIKana npakTu4ecku He ynotpebnsercs).

Kpome ykasaHHLIX Bbllile TEMMEPaTypHLIX WKan, CyLWecTByoT
MeXayHapoaHas TEMNEepPaTypHas LKana, TEpMoAUHaMUIeckas Tem-
NeparypHas LWKana v amnupuyeckasl TemneparypHas wkana, ogHaKko
“X ONMCaHUe BHIXOAWT 33 PaMKK AaHHOMN KHUrK.

3mo unmepecno:

Ecnu yuras pacckassl [ixexa JIOHIOHa 0 XU3HH Ha AJACKe, BBl ofpa-
THTE BHUMAHHE Ha OYEHb CHIILHEIH XOJIO[ B TeX KpafX — He YAMBISATECH,
Tak Kak Jlxek JIOHIOH Bo BCEX CBOMX Pacckas3ax TEMIIEparypy BO3MyXa yka-
3bIBAN B Ipafycax @apeHreiTa, a mo CTorpaxycHof mKane 3T0 MPaKTHYEC-
K{ 0OBIYHbIE 3HMHUE TEMITEPATYpPEI LT 3aTONAPHEIX paifOHOB, TIpaB/a, BCe
PaBHO Q4YEHB XOI0IHO.

K crorpagycnoii mkaie msmepeHns teMmneparyps! Lenncuit Hukakoro
OTHOIICHUS HE BMEET, HO IIOYTH BO BCEM MUPE CTOIPaLyCHYIO mxa.ny Hazbl-
BarOT mikanoi Lenncud.

Ha 3eMHOM 1ape B m1000} IeHb U Ti060i Tac MOXHO HalfTH 1Ba MMYH-
KTa, B KOTOPBIX TEMIIEpaTypa BO3AYXa y 3eMJIH OTIHYANack Okl Gonee, yem
Ha 100 (cTo!) rpanycos.

Camas BeICOKas TeMmepatypa B Mupe (58,0° C) ormevanace B Mekcu-
ke, camad Hu3kag (-89,2°C) — Ha cranuuu Boctok B Antapkrune.B Poccuu »
Oiimsikore (SkyTus) 6sur0 —71,8°C, a B Husosbax Boaru + 42,3°C.
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Onnaxasr, ocite CPABHUTEIBHO TEIUIOH 3UMEI B SKYTHH, OXUH XYp-
HANUCT HAfKCaNd, 4TO B NPOLIEAWIYIO 3UMY PTYTHEIM CTOTOMK TepMOMeTpa
8 Bepxosucke He omyckanca ke -53°C. B ueM XyPHAIHCT AOMyCTHI HE-
TOYHOCTS, €CITH Bee Tak M Ob107 OKaspIBacTCs, JKYPHAINCT MOKa3al CBOIO
TONHYI0 «(H3UYECKYI0 ¥ METEOPOMOTHIECKYIO» HErpaMOTHOCTE. JIeno B
TOM, 9TO PTYTh 3aMep3acT IpH TeMmmneparype —38,9°C, u pTyTHEIH cronbuk
B IPUHINIIE He MOKET OITYCTHTECS HIDKE 3TOit OTMETKH. bonee HU3Kue TeM-
HEPATYphl U3MEPSIOT CIIMPTOBEIM, & HE PTYTHRIM TepMoMeTpoM. BOT xak
HYyKHO OBITh OCTOPOKHBIM, KOT1a TOHUIITBCS 38 « KPACHBIM CIIOBLIOMY .

Temnepartypa Bo3ayxa Ha METEOPONOTUMECKUX CTaHLIMSAX U3Me-
PAETCA pasnuuHbiMK TepMoMeTpamu. OHU MoryT ObiTh PTYTHLIMK,
CMUPTOBLIMK AW BumeTanuieckumu, Ho 06a3aTeNbHO AOMKHbI Ha-
XOAWUTBLCH B NCUXPOMETPUYECKOR ByAKe (B TEHU) Ha BbicoTe 2 M OT
noBepxHOCTU. Hy a no HasHa4eHWo TEPMOMETPLI ObIBAIOT CPOYHbI-
MU (U3MEPSIOT TEMNEPATYPY BO3AYXa B CPOKWN HaBMNoAeHNA), Makcu-
ManbHbIMU, MAHUMANbHBIMY, NOYBEHHBIMU U T.4.

CKOpOCTE ¥ HanpasneHue BeTpa. Bempom Ha3bIBAETCH ABIDKE-
HWe BO3fyxa OTHOCUTENBbHC 3eMHOI nosepxHocT. OBLINHO NoZ BET-
pPOM NogpasyMeBaeTCa ropuM3oHTanbHast cocTaBnsAowWas aToro Asu-
XeHua. [IBuxeHue Bo3ayxa (BeTep) NPOUCXOAUT Nog BO3ReRcTBUEM
cunbl 6apnyeckoro rpaueHTa, CUnbl TPEHUS, OTKMOHSAKLWENR cunbl
BPaLLeHUs 3emrn ¥ LEHTPOOEXKHON curbl. [BuKyLLIE cunoii sensaeT-
ca cuna Bapuyeckoro rpagueHTa.

HanpaeneHuWe BeTpa — 3TO HanNpPaBrieHWE, OTKYAA QYET BETep.
O6blMHO HanpaBneHWe BETPA USMEPSIOT B YINOBLIX rpagycax unu B
pymbBax ropusoHTa. py 3TOM YaLe BCero “Cnonb3yoT BOCbMUPYM-
6oBy10 wwkany (UHorga NPUMEHAETCA 4-X U 16-Tu pyMOOBLIe LKanb).

CkopocTb BeTpa U3MEPSETCA B M/C, KM/, yaniax WK yCNoBHbIX
eduHugax (6annax). BenuuuHa ckopoctu BeTpa, usmepsiemas B mM/c
unu kM, nosicHeHuit He Tpebyet. CkopoCTb BETPa, paBHas ofHOMY
y3ny, COOTBETCTBYET OQHON MOpcKoi mune (1852 m) B yac. Mpubnu-
XeHHO oauH ysen paseH 0,5 m/c.

Iins onpegeneHua ckopocTu (CUnbl) BETpa B YCNOBHbLIX eAuUHU-
Lax obbivHO ucnonbayetca 12-Tu GannbHas wkana bodopTa. OHa
OCHOBaHa Ha BWU3yarbHOW OLEHKe AEWCTBUS BETPa Ha HA3EMHbIe
npenMETbl UKW COCTOAHUE MOPS.

lepesog aaHHbIX Wkansl BodopTa B CKOPOCTL BETPA B M/C NpU-
BefeH B Tabn. 2.1.
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Tabnuua 2.1
[epeBog crkopocTy BeTpa us LWikansl bodopTa B ckopocTb BeTpa B m/c.

bann wxanot e bann wkano! e
bodopra bodopra

0 0-02 7 13,9-17.1
1 0,3-1,5 8 17,2 - 20,7
2 16-33 9 20,8-24.4
3 34-54 10 245-284
4 55-79 1" 285-326
5 8,0-107 12 ) 32,6 -
6 10,8 - 13,8

ipu BU3yanbHeIX CyAOBbLIX HaGMIOAEHUAX 4acTO UCNONbL3YIOT

cneayiowme NOHATUS:

- uwmuneB=0

- ymepeHHbi BeTep B = 4
- CunbHbii BeTep B =6

- wropm B=10

- yparah B=12.

B HacTosiee Bpems Haubonee pacrpocTpaHeHHbIMU efMHuLa-
MU U3MEPEHUS BETPA SIBASIOTCS: ANA HarnpasneHus BeTpa — naMepe-
HUe HanpaeneHus BETPa B YrnoBbIX rpagycax, Ans CKOPOCTU BETPA Y
3eMnU — CKOPOCTb BETPA B M/C UNU B y3nax, 4nA CKOPOCTU BeTpa Ha
BbICOTAX — B KM/,

MexgayHapoaHas opraHuaauus rpaxgaHckon asuauuu (MOTA)
unu, xak ee HasblBaloT 3a pybexom, ICAO (International Civil Aviation
Organization) pekomeHayet BceM cTpaHam — yneHam ICAO ans usme-
pEHUS CKOPOCTU BETPA Y 3EMAN U HA BhICOTaxX UCMOMNb30BATL TOMLKO
OOHY eAuHNUY n3mepeHus — km/d. OaHako, pekomeH[auma — aTto pe-
KOMeHaauus, a He gupekrusa. MNosromy Kaxgas cTpaHa Bnpaee noc-
Tynarb TaK, KaK e XoueTea, Kak npusbiyHen. BoT nosToMmy B Poccuu
CKOPOCTb BETPA Y 3eMNY USMEPAETCA B M/C, @ HA BLICOTAX — B KM/,

- 3mo urmepecHo:
WM3BecTHO, 4TO BeTEP 3TO JBIDKEHHE, T.¢. IEpEMELCHHE MacC BO3LyXa,
Me! Mano 3afyMbIBaeMcCs Hal TeM, kakde Ha CaMOM JeJI€ Macchl BO3AyXa
HEPEHOCAT CH/BI GapHYecKOro rpajlHeHTa. A MEXIy TEM, €CAM CKOPOCThH
BeTpa Bcero 3 M/c, To 3a 30 CekyH KaXIOro 13 HAaC «OOIyBacT» Macca BO3-
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Jyxa, paBHay BeCy Hamrero Tesa. JeficTBUTEeNBHO, Y KaXk /1010 U3 HAC POCT HE
MEHbOIE 1,5 M, a nrupuHa ey HE MeHee 30 cM. JTo 3HAYUT, UTO [UTOMATEL
Harirero Teja okojo 0,5 M?. ClieioBaTeIbHO, 32 OHY CEKYHILY IIPH CKOPOCTH
BETpa B 3 M/C Hac «obayeT» mpuMepHO 1,5 M? Bo3dyxa, a 3a 30 cexyna —45
mZ. Ecii y4ecTh, 4To ONMH KyGoMeTp Bo3gyxa BecHT 1276 1, To 06mas Mac-
ca BO3MyXa, KOTOPas KOCHETCH KKEOTO M3 HAC 33 MONMHHYTEI, COCTABHT
uyTh Gonemre 57 KL A 3T0 Kak pa3s Ball BeC.

Ina n3MepeHus HamnpasneHuss U CKOPOCTW BETpa Ha METeo-
CTaHUMUAX UCMONbL3YIOTCA PA3NUYHble CTauUoHapHLIE Y NEPEHOCHBIE
npubopbl. HanpaBrneHWe BeTpa UMEPSIOT ¢ NOMOLEI0 dritorepa, a
CKOPOCTb BETpa — C NOMOLLbIO BEPTYLLKW. OObIMHO BETEp Y 3eMnu
u3MepsaloT Ha BeicoTe 6 - 10 M. B HacTosllee Bpema HauGonee pac-
NPOCTpaHeHHbIMU NpuBopamMu ANs ONpepeneHns BETpa ABMAOTCA
npnbopel M-63 n M-64.

EAMHNLbI n3MepeHns BrnaxkHOCTY Bo3ayxa. Mog enaxHocmbio 803-
dyxa NOHUMaETCA coaepXaHne BOAAHOro napa B armocdepe, kotTopoe
XapakTepusyetca uensiM psgom BenuuuH. OCHOBHBIMM U3 HUX ABMS-
1Tcs abconTHas BNaXHOCTb, AeULNUT BRAXHOCTW, OTHOCUTENbLHARA
BMaXXHOCTb, OTHOWIEHWE CMECH, TOMKA POChI, MACCOBasi AONSA BOAAHOMO
napa (yaenbHas BraXHOCTb) U YNPYrocTb BOAAHOTO nNapa. Paccmotpum
oTAenbHbiE XapakTepUCTUKK BraxHocTu Honee nogpoBHo.

A6BCoMIomHasa enaxHocmse (a) — ogHa W3 OCHOBHbLIX XapakTe-
pucTuk BnaxHocTn. OHa COOTBETCTBYET NNOTHOCTU BOASHOrO napa
B BO3A4YXE, BbipaXe€HHOW YUCNOM rpamMmMoB BOASHOTO Napa, CofAepXa-
wumes B8 1 M2 Bosgyxa (r/m?).

ABCONioTHan BRaXHOCTb CBA3AHA C YrIpya0Cmbio 800SHO20
napa (e), koTopas foKasblBaeT NapuwnanbHoe gasneHue BOASHOrO
flapa, copepxailerocs B Bo3gyxe. YNpyroctb BOASHOro napa mame-
psieTca B rekronackanax (Munnubapax) unu B MUNNUMETPaXx PTYTHO-
ro cton6a, Kak v faBneHne Bo3gyxa.

B Tex cnyyasx, Korfa ynpyroctb BOASIHOTO napa BbipaxeHa B
rMa, ceasb mexgy abconTHOW BAAXHOCTBIO U YIPYroCTbio BOASIHOMO
napa onpegensercs COOTHOWEHNEM

e 0.8
1=217—=-—
‘ T l+ar (26)

Mpy BbipaXeHUX YNpyrocTW BOAAHOMO napa B MM pT. CT. dopmyna
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(2.6) npuHumaeT Bug

1,06¢
l+ar

e
a=289—=
7 2.7)

B ofeunx nocnegHux copmynax T — Temneparypa sosgyxa (K),
t — Temnepartypa Bosgyxa (°C), aa = 1/273.

Maccosasa Oons 600AHO20 napa unu ydenbHas @naxHocmb
(S) nokasblBaeT OTHOWEHUE MAOTHOCTY BOJAHOIO napa K NoTHOC-
T BNa}HOrO BO3Ayxa W OTHOLLIEHWE BECa BOAAHOIO Napa K Becy
BRAXHOrO BO3fyxa B ToM e oBbeme. Maccosas fons BOQAHOMO
rnapa 3aBUCHT OT aTMOCPEPHOTO AaBneHUst (P) U YRpYrocT! BOOASHOMO
napa. 3Ta 3aBMCUMOCTb BblpaxkaeTes (hopMynon

0,623¢
P 0’3778 Kr/Kkr (2.8)

e

rae € U p AOMKHbI BbiTh BbIPAXEHB! B OAHUX U TEX Xe efnHULIaX.

Ha npaktuke maccoBas [ONA BOASHOTO napa BblpaXaeTcs B
rpaMmMax BOASIHOMO Napa Ha KMMorpamMm BRaxHOro Bosgyxa (I/kr) u
UMCIEHHO paBHa

623e

§m—
p—0,377e 29

OmmHouweHue cmecu (r) npeacTaenseT cobolk OTHOLIEHWE MAacChl
(Beca) BOAAHOrO Napa K macce (BECy) Cyxoro Basfyxa B TOM e obkeme,
BhIP2XEHHOE B rpaMMax BOAAHOMO Napa Ha KUNorpaMmM CyxXoro Bo3gyxa

€
p—e€

F= 623 (2.10)

Touka pocsi (T unm 1) — 3TO Takas Temneparypa, Npy KOTOpoi
BO34YyX [OCTUraeT COCTORHUS HacblieHWs (N0 OTHOLUEHUWIO K Boae)
npy 4aHHOM cogepXaHuu BOOAHOrO napa ¥ HeU3MEHHOM AaBrneHuu,
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To4ka pockl NpakTUYECKW BCETAa HUXe Temnepatrypb! sosgyxa. Uc-
KMIOYEHUE COCTaBNAOT CryYyau, Korga Bo3gyx HacolweH. pu atom
TO4YKa pockl paBHa Temneparype Bo3ayxa.

Omuocumentshas enaxHocms (R) ABnaerca oTHOLWEHUeM hak-
TUMECKON YIPYrocTit BOAAHOMO Napa B atmocdepe (€) K ynpyroctu Ha-
chillatowero soasHoro napa (E) npu Toil xe temneparype. OHa mo-
et BbITb BbipaXeHa UMK B MPOUEHTax, Unu 4ecaTudHon gpobbio, T.e.

e . €
R:E*IOO’%; unu, R:E (2.11)

OTHOCUTENBHYI0 BAKHOCTL MOXHO TaKe ONPEReniTb Kak oT-
HoweHWe dakTudeckoln abconioTHOM UNK YAEnNbHOU BNaXHOCTH K ab-
COSIOTHOW UMK YAENLHOW BNaXKHOCTU NMPU HACLILEHUN NpU TOM Xe
TeMneparype Bo3ayxa.

Hecbuuum enaxHocmu (d) aTO pasHOCTb MEXAY Hacbllatollel
1 aKTUECKOl YNPYrocTLI0 BOAAHOMO Napa npu AaHHbIX TeMnepary-
pe U Aasnexuu.

q=E-6 2.12)

Hedbuyum mouku pocsi (Geghuuum memnepamypbi MOYKLU POChI) NMo-
Ka3blBaeT Pa3HOCTE Mexay aKkTU4EeCKon TemnepaTypolt Bosgyxa u
TEMNEPATYPOU TOYKKU POChl. YncCneHHo oH paseH

D=t-7 (2.13)

B 3aBuCUMOCTM OT pellaemMbiX 3agady Ha MpakTuKe WUCMonbay-
I0TC pasfnyHbie XapaKTepPUCTUKM BRaxHOCTW. B uHTepecax pas-
paboTkK KPATKOCPOUHBLIX U CBEPXKPATKOCPOYHbIX NPOrHO30B Noroabl
Haubornbllee pacnpocTpaHeHUe MoNyunnu Takue eauHULbl Kak ab-
COMNOTHaA BRaXHOCTb, Maccosast AONA BOASIHOrO napa (ygenbHas
BNAXHOCTb), TOYKA POCHI, OTHOCUTEMNbHAs BRAXHOCTbL U AeduuuT
Temneparypbl TO4kW POcbl. O KOHKPETHOM UCMOMNb3OBaHMK TOW MK
WHON eauHULIbI N3MEePEHNA BNAXHOCTU Npu paspaboTke NpPorHosos
norofel Gyaer yKa3aHO HibKe.
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3mo unmepecHo: :

H3secTHO, 4TO BOASHO} Hap (He Boxa!) jerde cyxoro Bosayxa. IToato-
My, €CTH BBl XOTHTE TOCKOpEE BHICYINHThH KaKOH-HHOYAL COCYH, HAnpuMeEp,
0aHKy, TO €€ HY>XHO TOCTABHTH TaK, YTOOH roproBuHa GaHkY Oblila HAPAB-
neHa Beepx. B aToM ciryyae Gonee nerkuit BoggHO#M nap HMEET BO3MOXKHOCTE
OecrpenaTCTBEHHO MOAHMMATLCS BBEPX, M OaHKa BRICOXHET ORICTpee, geM
IpH O0OM APYroM €€ ITOI0XEHHUH. '

Ina nsmepeHust BNaXHOCTU BO3AyXa UCMONb3YKTCH rurpoMer-
pbi, rurporpadbl, a Taloke NCUXPOMETPLI PasnUYHOi KOHCTPyKIuK. B
NCUXPOMETPE eCcTh ABa TEPMOMETPA. CyxOi U CMOYEHHBIA, NO noka-
3aHUAM KOTOPbIX € NOMOLLIBIO MCUXPOMETPUYECcKMX Tabnul onpeaens-
FOTCS Uit PACCUUTLIBAIOTCH BCE XapaKTEPUCTIKX BIIXKHOCTH BO3ZyXa.

O6rnavHocTb. CKOMMEHNE Karernb BoAbl U KpUCTannos Neaa, B3ge-
LLEHHbIX B BO3AYXe, HasbiBaeTcAa obrakom (obnayHocmsio). B cneunanu-

* 3UPOBaHHbIX NPOFHO3aX NOroAbl B KAYECTBE XapaKkTepucTuk oBnayHocTu

YKa3bIBAETCHA WX KONUYECTBO, (POPMAa U BLICOTA HIKHEN 1 BEPXHE rpa-
Huubl, Ecnn hopma 0Brakos eavHNL U3MEPEHNA HE UMEET, TO OCTalb-
HbIE €€ XapaKTEPUCTUKY MOFYT BblTh U3MEpEHK! KONMUYECTREHHO.

IIns onpegenenuns konudectea obnakoB MOryT UCMONb30BaTLCA
Barnnbl UnK OKTaHTb! (B aBUALMOHHBIX NPOrHO3ax NOroAbl UCMONbL3YHoT-
€A OKTaHTBhl, @ NPaKTUYECKU BO BCEX OCTalbHbIX NPOrHo3ax — 6annbi).
fouemy aBvauus npu onpeaeneHnk konuyecTea oGNakoB nocTasuna
cebs B 060cobneHHoe nonoxeHne — aBTopamM He NOHSATHO, U KaXeTcs
HepasymHbiM. Mpu usmepernun konuyectea ofnakos B Sannax Becb
Heboceoa Aenutcs Ha 10 YacTei, U cTeneHb 3aKkpbiTust Heba obnaka-
MU MOXET nameHAaTbes oT 0 (sicHas norofda) Ao 10 Gannos (cnnowHas
obnayHocTb). B Tex crny4asx, Korga konu4ectso obrakos namepsior
B OKTaHTax, TO Kornu4ecTso odnakos MeHseTCs oT 0 0o 8 OKTaHTOB.

Mepesop konuyectea oBnakos 13 6annos B OKTaHTLI 1 00paTHO
OCYWEeCTBNACTCS crieqyouwmm obpasom:

5 | 617 8
6 {(7-8] 9 110

OxTaHtbl | O 1 2 | 3 4
bannsi 0 1 12-3| 4 5

BbicoTa HWKHER 1 BEPXHEN rpaHuLibl obnakoB USMEpSAeTCs B
METpax Unmn KUITOMETpax, a B pafe cTpaH MoryT ObiTk YKasaHb Aaxe
GyThl. Ecnu Bbicotbl 06nakos ykasbliBalOTCS B METPAX, TO 0OLIMHO
BbICOTA HWKHEN rpaHuLbl 06naKkos OKpyrnaeTcs 40 AECATKOB, a Bep-
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XHe# rpaHuLbl — BO COTEH METPOB.
WHoraa B nporHosax norogs 1 B 06Uxo4e Ana onpeneneHuns Ko-
nuyecTsa obnakoB UCMONb3YIOTCA CNEAYIoLUINE BbIPaXKEHNS:
- BesobnayHo — 0 - 1 Bann 0bnakos;
- manoobnayHo — 2 - 3 Hanna obnakos;
- nepemeHHas obna4yHocTb ~ 4 - 7 6annos obnakos;
- 3HavyuTenbHas obnadHocTb — 8 - 9 Bannos obnakos;
- chnotuHasa obnavyHocTb — 10 Gannoe obnakos.

3mo unmepecno:

Wnorna GrisaeT gaxe TpyaHO cebe MpeACTaBUTh, IPK KaKOH CIIOXHOM
[TOTOIE JIETAIOT CaMONeThl MPaXKJAHCKOl aBHaMU. A MEXIy TeM Ha GONe-
WHX a3pOAPOMAX COBPEMEHHEIE CaMOJIETHI MOTYT MPOM3BOINUTE IOCATKY
HpH BbICOTE HIKHEH rpaHuIbl obnakos B 30 M. [Ipencrasere cebe, 4TO INe-
pel BaM¥ CTOUT YEeTBIPHAXUATHITAKHEIH JoM. BBICOTA KaXI0TO TaXa npH-
MEPHO paBHA TPEM METPaM. A 3TO 3Ha4MT, YTO CAMONET MOXKET IPOM3BECTH
0e30NacHyI0 OCAIKY Ha a3pofpoMe AaXe B TOM Cilydae, KOTHa ONMHHa A~
ThIA 3TaX AoMa OyaeT B obnakax.

KonuyecTso u oopmy 06nakos METECPONOr BCEraa onpegenser
BU3yarnbHo. BbicoTa HWKHER rpanuLbl obnadyHocTu MOXET ObiTh onpe-
Aenexa c roMoLLbLe nsMepuTens eoicoThl obnakose (MBO), nazepHoro
usmepuTens BbicoTol obnakos (JINBO) unu ¢ nomoliLbio peructparopa
BLICOThI ofbnakos (PBO-2). Bce nepeuncnenHeie npubopbl onpenens-
10T BPEMS NPOXOXKAEHUA CBETOBOrO Nyya OT NPOXEKTOPA, YCTaHOBNEH-
HOro Ha 3emne, o obnaka v obparHo. LLkanel npubopos nporpagynpo-
BaHbl B 3HAYEHUNAX BhICOTHI 0BNaYHOCTH, U NO BPEMEHU NPOXOXKLEHUA
nyya «TyAa u obparHo» OnpesenseTca BhicoTa 0bnaKkos.

Bugumocts. Mog sudumocmbio (METEOPONOrMueckolt fansHo-
CTBI0 BUGMMOCTU) NOHUMaETCs Hanbornbluee paccTosHUe, G KOTOPOro
MOXHO pasnu4nTh (0BHapyXWUTh) Ha ¢oHe Heba BBnnan ropusoHTa
YepHbI o06bEKT € yrnoBbiMU pa3mepamu Gonbiue 15 MUHYT. B Hou-
HOe BPEMS BUAUMOCTb — 3TO PAcCTOSHUE, Ha KOTOPOM NMPW CyLLecT-
BYIOLLE Npo3payHOCTH aTMmochepsl Tako 06bekT MOXHO Bbino Gbl
0GHapYyXUTb B AHEBHOE BPEMS.

B 3aBuCMMOCTY OT 3HauEHW# BUAUMOCTb U3MEPSETCA B METPAX C
OKpYrneHuem 40 AeCATKOB UMW COTEH METPOB UNU B kunoMeTpax. Kpome
TOro, BU3yansHas OLeHKa BUOMMOCTYA MOXET NMPOU3BOAKUTLCS B YCNIOBHBIX
Bannax. tikana suaumocTy B 6annax BLIMMAAUT CrenyowmuM obpasom:
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bannbi 0 1 2 3 4 5 ] 6 7 8 9

Buan- | < [0,05-]02-[0.5- |10~ | 20-
mocte, 10,05} 0.2 [ 05| 1,0 [""2|27#] 10 | 20 | 50 | %0

B HacTosLLee Bpemsi onpegeneHiue suaumoctu B Bannax npax-
TUYECKU HE NPON3BOAUTCA,

Mpepcraensaer uiTepec Tabn. 2.2, B KoTopoii NpUBOAATCH 3Ha-
YeHUs BURUMOCTU NPY BU3yasibHOW OLEHKE UHTEHCUBHOCTY TOrO UMK
MHOTO METEOPONIOIMYECKOro ABNEHUS.

TaGnuua 2.2
3HadveHus BUAUMOCTI (M) NPU PasnUYHOW UHTEHCUBHOCTU ABNEHW
norogsil,

ArmocgepHoe UHTEHCUBHOCTL SBNEHUs

sIBMeHne CunbHas YMepeHHas Cnaban .
JlvBHeBkIN
oK 500 - 1000 2000 - 4000 | 4000 -10000

JinBHeBbIV CHer 100 - 500 500 - 1000 1000 - 4000
Merens <50 50 - 500 500 - 1000
Mopoch 1000 -2000 | 2000 -4000 | 4000 -10000

O6iyas metenb <1000 1000 - 2000 | 2000 -4000

CHer, kpyna 500 - 2000 2000 - 4000 { 4000 - 10000

[bimka 1000 -2000 | 2000 - 4000 | 4000 - 10000
Mrna <1000 1000 - 2000 | 2000 - 6000

Husosaa metenot 1000 - 2000 | 2000 - 4000 | 4000 - 10000
MuinbHas 6yps < 1000 1000 - 2000 | 2000 -4000
TymaH 50 - 200 200 - 500 500 - 1000

3HaveHUn BUAUMOCTHI, NpUBEAEHHLIX B Tabnuue, cnegyer npu-
ASPKUBATBCA NPU KOHCYNbTauMu NoTpebuTenen o rakTuueckon u
oXupgaemon noroae.

3mo unmepecno:

To cymecTBy10MIEeMy TOONEHHIO B TEX CTyYasx, koria BUAMMOCTh Ha
METEOCTaHLIH OfpeNeNIeTcs BU3yalbHO, OTPEONTENIM YKa3HBACTCS BUIH-
MOCTB IO CaMOro JalibHero Buaumoro opuentupa. Ha cesepo-Boctoke Poc-
CHH €CTh MTyHKTh (METe0CTaHIMH), [IE M3-3a TeorpadMuecKiX yCIOBHil HMe-
eTcs OYeHb HebOoNbLIOe KONHYECTBO OPHEHTHPOR BUAHMOCTH, B pe3ynbTare
YEro MHOTMIA MOTYT BO3HHKATh HE TONBKO KYPEe3HbIe, HO 1 MOpoi KouduTHK-
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THEIE cuTyaumd. Hanpumep, Ha OMHOM U3 a3pofIpoMOB Ha cepepe JlanbHero
Boctoka MOXHO IPOBOAMTE IONETE! TOIBKO MPU BATUMOCTHU TPH 1 Gonee K-
JIOMETPOR, 2 OPUEHTHPEI BUTMMOCTH MPAKTHIECKH OTCYTCTBYIOT. ECTE TONEKO
AHUJIOH IOM Ha pacCTOAHMM 2 KM M COMKa Ha ynaneHuy 20 kM. Tak BOT, korxa
Ha a3popoMe HaUMHAeT MATH cabklii CHET, ¥ COlKa CTAHOBUTCS HE BUAHA, TO
Habmonare b 0053aH YKa3pIBaTh BUIMMOCTE TONBKO 2 KM (10 CaMOro AaibHe-
o BUIMMOFO OPUEHTUPA), Jiaxke ¢CJM oHa Oonbiue 10 kM. A pu BUAHMOCTH B
2 KM Ha a’pofipoMe Hestn3s Jerarh. Taxum 06pa3oM Bo3HUKAeT KOHQIUKTHAS
CUTYallUsT MeXAy MeTeocny k0ol M cenyanucTaMy rpaxiaHckoil aBuauuu,
KOTOpad depes JOCTaToIHO MPOAOILKUTENBHOE BpeMs Oblna paspelicHa Hoclie
OprasMsally HHCTPYMEHTAIBHEIX HaOMOIeH il 38 BUAMMOCTEIO.

Kpome BuayanbHOro onpefeneHus BUAMMOCTY C NOMOLLbLIO yC-
TAHOBNEHHbLIX UM ECTECTBEHHBLIX OPUEHTUPOB Ha METEopOnorniec-
KWUX CTaHLMSIX MCnonb3yoTes Yalle scero npubopsl PLB (peructparo-
pbl 4anbHOCTU BUGUMOCTM) unu npuboput ®U-2. MpuHuun agelcraus
aTUX NpUBOPOB OCHOBAH HA TOM, YTO B NpUEMHOE YCTPOUCTBO Npubo-
pa nonaparT 0AHOBPEMEHHO ABa Nyya: OAUH 3aMbikaeTcs B npubo-
pe, a BTOPOiA NPOXOAWT ONpefeneHHoe PacCTOSHNE 1O TOPU3OHTaNU
B atmochepe (00bidHO 100 M), OTpa@eTcs OT YCTaHOBMEHHOMO Ha
3TOM PACCTORHUU 3EPKana U BO3BPALLAETCH B MpUeMHOe YCTPONCTBO
fipubopa ocnabneHHbIM YXYALWEHHOW NPO3PayYHOCTLIO aTMocdephl.
CpasHuBasi UHTEHCUBHOCTbL 3TUX Nyyell cam npubop onpenenser
NPO3PaYHOCTb aTMOChEpb, 8 CNEAOBATENbHO, U BUAUMOCTb.

Ocagkn. B KkayeCcTBe XapakTepUCTUK OCafAKOB WCMOMNb3yeTcs
0BbiYHO [Ba KPUTEpWS: BUL W UHTEHCMBHOCTbL, Bua ocaaxos Boeraa
ONPEenEenseTCs BU3YanbHO, a eAUHULER U3MEPEHUA UX UMHTEHCUBHOC-
TN SIBNAETCSA BETUYNHA CrOsi OC3AKOB, BbINaAaloLLUX 3a e4uHULY Bpe-
MeHU (Kak npasuiio, 3a 1 yac unu 3a cytku). Cama xe BenuiuHa cnos
BbINIABLLUNX 0CaAKOB BCEIAa USMEPSAETCA B MUnNnumeTpax. Horaa 3a-
MEPSIIOT KONUYECTBO 0C3AKOB, BbINABLUMX HE 3a eAnHULY BpEMEHN, a
npu NPOXOKAEHUU UIiK CUNBHOTO NMUBHSA, UKW aTMOCEPHOro PPoHTa.

Kpome KonuyecTBEHHOM OLEHKN MHTEHCUBHOCTH 0CaAKOB CyLLecT-
BYET BU3yarnbHas OLEHKA UX UHTEHCUMBHOCTU, KOTOPasA NPOUSBOAUTCS MO
YXYALIEHUIO BUAUMOCTY B siBrieHuax. UHTepBans! aHayeHuil BUAUMOCTY
npY PasnnMyYHOi MHTEHCUBHOCTU OCAAKOB NMpuBeAeHbI Bhille B Tabn. 2.2,

3mo unmepecro:
TpynHo cebe MPEACTaBUTh MHOTO MM MANO BBINANO OCaIKOB, €CIH
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H3BECTHO, YTO UX BRINAIO, MPEATIONOKUM, 15 MM. A el HEMHOXKO TIO-
Pa3MBICIIUTE, TO OKa3bIBACTCH, 9TO 15 MM 0CaaKoB 3TO Takoe HX KOJIMYecT-
BO, YTO Ha Ka)K/BIl KBaJpaTHBIH METP HOBEPXHOCTH MPUXOAUTCA 1,5 Benpa
BOIBI. Tenepsb yke MOXKHO TOBOPUTB, 9TO TAKOE KOJIHIECTBO OCANKOB AN
OHOTO JOXJAS MOXHO CYMTaTh XOCTAaroYHO GONBIIAM — CaMoe «MOKpOe
MECTO» B MUPe HaxomuTCs B MHii Ha JOXHBIX cknoHax ['mManaes. Tam 3a
rox Beimagaet 14000 MM ocagkoB! 310 04eHb MHOTO!

ITo xnaccudukaips 3.0, Bepra 1uBeHs ~ 3710 J0XIb ¢ HHTEHCHBHOC-
TBIO paBHO# unu Oomee 0,38 MM/MHE NPOROLKUTENLHOCTRIO He MeHee 10
MuHyT. CHeronan ¢ MHTEHCUBHOCTRIO HE MeHee 7 MM 33 12 4acor sBnseTcy
OMAaCHLIM SIBJIEHUEM TIOTOAH! JUIT aBTOTPAHCIIOPTA.

[Ans onpegenexns KoNUHECTBa BhiflaBlUMX OCAAKOR UCMONBL3YIOT-
csl cneymanbHble 0CaZKOMEPDI, C NOMOLLBIO KOTOPLIX OCaAKWU CHavana
CKanruBaloTCs B CreuuansHOM CTakaHe, ecnii aTo CHEr, TO CHavana
€ro pacTannuearot, a NOTOM BCEMAa B XUAKOM COCTORHUM 3TU 0CaaKu
NEepPEenvBaIOT B MEH3YPKY 1 ONPEAEnsIioT UX KONW4ecTeo. [lns onpene-
NEeHUsA BLICOTH! CHEXHOrO MOKPOBa UCNONbL3YeTCA CneluanbHas CHe-
roMepHas finHeiika, nofbaoBaHUe KOTOPON NORCHATL He TPebyeTcs.

QObneperHeHne BO3AYWHLIX CYAOB U rononen. ObnedexeHueM
Ha3biBAETCA OTNOXEHWE Nbaa Ha BHELUHEN NOBEPXHOCTY BO3AYLIHO-
To cyaHa. floa uHTeHcBHOCTLHIO obnefeHenns NOHUMAETCA macca
NbAa, OTRAraKLWErocs B NONeTe Ha eguHULE NOBEPXHOCTU B €4MHU-
uy BpemeHun. B aBnauuu 3a MHTEHCUBHOCTL OBnefeHeHUa NpUHUMa-
10T OBObIYHO TONLMHY CNORA NbAE, OTNATAIOWEroca B eguHULY BpeMe-
HU. B KavecTBe eanHULbI USMEPEHUS UHTEHCUBHOCTU obnegeHeHus
Ucnonb3yeTcs BenuuuHa /, UMeKoLLas pasmMepHOCTsL [MM/MUH].

Ob6neneneHune cyutaercsa cnaboiM, ecnu | < 0,5 MM/MUH, yme-
peHHbIM, ecnu 0,5 < 1 < 1,0 MM/MVK 1 cunibHBIM, ecni [ > 1,0 mm/muH,

lononed — otnoxeHne NbAa Ha NPEeAMETaxX UK Ha NOBEPXHOCTH
3emnu, 0ByCnoBNeHHoE OCaXAEHUEM N 3aMep3aHNEM NePeoXnanaeH-
HbIX Kaferb YNy Kanens npu oTpuLaTenbHLIX TEMMNepaTypax Bo3ayxa.

MHTeHCUBHOCTDL rononeaa onpeaenserca TONWMHONR (MM) cnos
oTnoxusLLerocst nbaa. Ecnu croit nbaa MeHblue 5 mm, To rononen
oTMeuaeTea Kak cnabbii, ecnu cnoi Nega 5 - 20 mm — ymepeHHblii,
20 - 50 mm — cUnbHblid U Gonblie 50 MM — odeHb CUNbHBIA ronones.
B cooTeTCTBUM C NPUHATON Kraccudukaumei rornones ¢ MHTEHCUB-
HoCTblo Bonee 20 MM OTHOCUTCS K ONAcHbIM ABMNEHUAM Norogbl.
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Omo unmepecHo:

HsBecTHni cryuaun, KoTAa HOCIE NOCANKH caMoJieTa Ha HeM Habmona-
¢s cioit npma tonmmHol B 13 oM. Ecnu npexcraBuTh, UTO TakK obneneHen
camonetr Ty-154, mromans XpeUILEB KOTOporo pasHa 200 KB. M, a mIomans
BCero camornera — oxono 500 KB, M, TO HA 3TOM camoniete GBUT OBI «IIPUBeE-
3eH» Jiell, 00beMoM B 65 kyOoMeTpoB ¥ BecoM okono 50 tonn! Ho oyens xo-
potro, 4To oG NEHEHMIO TTOABEPIKEHEL, B OCHOBHOM, TONBKO JTOGOBBIE YaCTH
CaMOIETOB M Ha CaMOJIETe YCTAHOBNIEHa aHTHOONEHEHUTENBHAS CUCTEMA.

Ha meTeoctaHuusix Ang W3MEpeHWsa rononefa Mcnonbayercs
Tak HasblBaeMbil rononeaHblit ctaHok. OH COCTOUT M3 NPOBOAOS,
HaTAHYTbIX Ha cToNGbl B ABYX B3aUMHO NEPNEHANKYNAPHLIX Hanpas-
nenusix. OTNOXEHUA NbAa N3MEPSIOTCA UNK Mo TOMLWWHE CNoSA Mbaa
Ha npoBofax, Unu no oGbemy BOAbI, NONYYMBLIEHCS OT TaAHUS OTNO-
XUBLLIETOCA NbA3.

Eavnndbl paboThl, aHeprun U tennotel. EguHuuen paboTbl u
3Heprum B cucteme CIC (caHTUMETD, rpamm, CekyHaa) sensercs 1
3pr. Jpr ~ 310 paboTa, coBepLIaemas cunom 8 1 UHY Ha nyTu B 1cm.
PasmepHocTe pabothl n aHepruu B cucteme CIC [r-ecm?/c?].

B mexayHapogHon cucteme eauHud CU u B cucteme MKC
(MeTp, KMnorpamm, CEeKyHAa) 3a eAUHULY CUfibl NPUHAT 1 OXKOyNb.
PasmepHocTb mkoyns [kr-M?/¢?]. B cOOTBETCTBUM C pasMeEpHOCTEIO 1
ax =107 apr.

B TexHuueckoit cucteme eauHuy MKICC (metp, kunorpamm-
cuna, cekyHaa) eauHuuen pabotbl senaercs 1 kunorpammomeTp (1
Kr-m), KOTOpsIN paBeH 1 kr-m = 9,81 ox. :

BaxHol npakTudeckon efuHuuei paboTel SBMSETCA BaTT-4ac
(sT.M); 1 BT.Y = 3600 gx.

Tak Kak TennoTa ABAAETCA OAHOW 13 POpPM IHEPrn, TO U3 3TOrO
CNnenyeT, uTo efUHKLbI UBMEPEHNUA TEMNNOTHI U 3HEPTMWN OBUHAKOBbLI: B
cucreme CI'C — 1 apr, B cuctemax CU n MKC — 1 gxoyneb.

Ha npakTuke LUMPOKOE pacnpocTpaHeHne Nony4una BHeCUCTEM-
Hasa eanHnua TennoTel — Kanopusa. OpHa kanopus (1 kan) paBHa Ko-
nu4ecTsy Tenna, HeoBXoAUMOMY AN Harpesa 1 r Boabl Ha 1 rpagyc
B UHTepBane Temneparyp oT 19,5°C g0 20,5°C (1 kan = 4, 1868 gx).

EAVHULE! U3MepeHUs NOTOKa U NPUTOKA Tenna (aHepruu). B me-
TEOPOSIONMN YacTo UCNONb3YIOTCA NOHATUA TOMOKa W MPUIMOoKa Ten--
1a unu sHeprun. KonuuecTso Tenna (3Hepruuv), NpoxoAsilee Yepes
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€AMHULYY NOBEPXHOCTH B €4UHULYY BPEMEHW Ha3bIBAETCA [10MOKOM
Tenna. 3Ta BENnuM4YuHa U3MepseTcs B AX/C:M? Unu B BaTT/M2,
Pa3HOCTb Mexay BXOAALLIUM B HEKOTOPLIA 06beM BO3AYXa U BbIXO-
AAWUM U3 HErO NOTOKOM Terna (3HePrun) Ha3LIBAETCS MPUMOKOM Ten-
na unu sHeprn. OGLINHO NPUTOK TENNa PACCHUTLIBAETCA Ha eauHALY
MaccCbl BO3AyXa 1 NMoaToMy U3MepAETCs B [K/C-M2Krr UNU B BATT/M2 KT,
EanHuLbl MoLHOCTU. Kak M3BECTHO U3 (IU3UKM, MOLJHOCTL 3TO
paboTa B eguHILLY BpEMEHW, NOSTOMY B CUcTeMe efuHuL CI'C mow-
HOCTb M3MEPAETCA B 3prax B CEKYHAY U UMEET pasMepHOCTb [r-cM/c?].
B cucreme egunny CU v MKC 3a eauruLly MOWHOCTU NPUHAT
1 BaTT, paBHbiih 107 apr/c, a B cuctenie MKICC ~ 1 k™m/c = 9,81 BT,
Ha npakTuie yacro ucnonbsyeTcs Tak HasbiBaeMas BHECUCTEM-
Has €luHnLa — nowiaanHaa cuna, xoTopas paeHa: 1n.c. = 735,5 Br
=75 kl™mlc.

Smo unmepecro:

MomHGCTE B O/(HY JIOIUALIHYIO CITY MOXKET Pa3BHTE cbmmecxu CIUTB-
HEIH YeJIOBEK B T€ MOMEHTHI, KOr/a OH [0YTH 6EroM NOTHUMAETCS BBEPX 10
RECTHHIE, Ha CaMoM Aele, €CIH TOJHMMATECS CO CKOPOCTBIO IIATh CTYTIEHEK
B CEKYHIY, (KKIAsA CTYIIEHEKA HMEET BRICOTY HprMEpHO 20 cM), TO JEIOBEK
BECOM B 75 KI KaK pa3 ¥ pasoBBET MOMHOCTE B OJHY JIOIHAJAWHYIO CHITY.

EfuHuLbl U3MepeHus CBETOBbLIX BENWHUH. EauHULIER cunbi cee-
13 B cucteme CU cnyxut kandena (kd), kotopyto Ao 1970 roga Hasbi-
Banu csevoii (c8). KaHaena — cuna cBeTa, UCHycKaeMoro ¢ nnoLagu
1/600000 m? ceyeHus NONHOro Usnyvartens, B NepPneHanKyNspHOM K
3TOMY CEYEHUIO HanpaBrieHUn Mpy TEMNEPATYPE Usny4arens, pas-
HOIt TemnepaType 3arBepAeBaHUA MNaTUHbI NP HOPManbHOM art-
MocdepHoM AaBNEHUN.

EpuHuLen CBETOBOIQ NOTOKA SBMAETCS MOMEH. 1 nioMeH (NM) —
CBETOBOI NOTOK, MCMYCKAEMbIA TO4EUHBLIM NCTOUHUKOM CBETA C CUNOR
cBeTa B 1 KaHAeny (CBedy) B TENECHbIN yrof, paBHblid 1 cTepaguany.

EauHuueit cBeTOBO 3HERINU ABNAETCS TIOMEH 8 CEKYHOY (1TM/C),
a eAuHULeH CBETUMOCTU ~ MIOMEH Ha KBaAPaTHLIA MeTP . (/1m/?).

QOcBellleHHOCTh BCeraa 3MePSAETCs B /10Kcax (J1K). 1 NoKe — 310
OCBELLEHHOCTD NOBEPXHOCTU Chepbl paguycom B 1 METP, co3gasae-

Masi HaXoAAWMMCS B €€ LIEHTPE TOMEYHbIM UCTOMHUKOM CBETa, cuna
CBETA KOTOPOTO paBHa 1 kanpene (ceeue).

Konun4yecTBo QocBelleHUs onpenensaerca B MOKCax 3a ceKpr,y

37




(7x-¢), a ApKOCTL CBETA — B KaHAenax Ha KeadpaTtHblfl MeTp (k0/M?)
nnu ce/m>.

EOMHMUbLI u3MepeHUs YPOBHS 3BYKOBOMO JaBreHus. YpPOBeHb
3BykoBOro _naenenusi (L) namepserca B Genax (6) unm Geuubenax
(86). 3ot yposeHb onpeaensierca no dopmyne (2.14);

L=2klg— (2.14)

rae: k — koadbduument gasneHus B 6enax u k=10 npu namepeHusx B
deuubenax; p e — JPDEKTUBHOE 1aBneHne 3BYKOBOW BOMHEY, P * —
YCNOBHbIIA NOPOr 3BYKOBOMO AABNEHUS, PaBHbIA p_* = 2-10° H/m2 ITy
BEMUYUHY MHOTLa ele Ha3kiBaOT CMaHOapmHbIM MOPO2OM CAbILLL-
Mocmu v onpegensioT Ana 4actotel 1000 ru,.

MpuctaBin ans obosHadeHus kpatHelX eauHuMu. Ha npakTuke
YacTo NPUXORUTCHA NOMb30BATLCS HE TOMBbKO OCHOBHBIMU eauHuLamiu
N3MEPEHUs, HO U UX NPOUIBOAHLIMU, KOTOPbIE OTNUYAKTCA OT OCHOB-
HOW efnHULLI HA HECKONMbKO Nopaakos. Kaxaas Takas npoussoaHas
€UHWLIA UMEET CBOE Ha3BaHME, HO He BCerfa Mbl BCE aTW eauHULbl
XOPOLLIO NpeacTasnaem, Hanpumep, HY Y KOro He Bhi3blBAET COMHEHUS
TaKast BeNUYMHA Kak CaHTUMETP UM KUMOrpamMM, HO BOT YTO TaAKOE Nu-
kodbapana unu rurakanopus cpasy OTBETUT 4aneko He Kaxablil. Bce
npucTasku gna 0603HaYEHNA KPATHBIX €AMHUL NPUBEAEHL! B Tabn. 2.3.

Tabnuua 2.3
[MpucTtasku ans 0603HaAYEHUS KPATHBIX €QUHIL]
CokpalleHHoe 0603HaueHune
HaunmeHoBarve| KoadpduLment Pycekoe Mexay-
HapoAHoe
nUKo 102 n p
HaHO 10 H n
MUKPO 10 MK u
MUnInu 103 M m
CaHTU 102 c c
neuu 107 a d
Jexka 10 aa da
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CokpatyeHHoe 0603HaveHne
HaumeHosaHue| Koadduyunent Pycckos Mexay-
HapogHoe
rekTo 10? r H
KUIo 108 K K
mera 10° M M
rura 10° r G
Tepa 1012 T T

3TU 3HaAYEHUS KpaTHBIX eQuHUL, MoXeT ObiTh, U He oBasaTenb-
HO BCe 3HaTb Ha NaMATL, HO Takyo Tabnuuky Cnepyer Bcerna UMeTb
NoAR PYKOW U yMETh el NONb3oBaThCA.

3mo unmepecHo:

[Torpofy#iTe COCUUTATE, KAKOE KONHILCTBO BONBI MOKHO HATPETH OT 0
po 100°C, 3arpatus Bpx 3TeM Beero | Ukan tenna? {(ecmu Bl BCE cocuuTany
FIPaBUIBHO, TO ¥ BAC IOIKHO fonyutecs 10 xyh. M).

Hecrangapribie eguauyel. Axorga, yutas crapble (1 He 0YeHb)
KHUTU pYCCKUX U 3apyDentbix aBTOPOB, MOXHO BCTPETUTE HE COBCEM
3HaKOMble eiMHULbI U3MEPEHUS PasHbIX Benuquk. Mol nonbitanuce
BCE 3T HeCTaHAapTHble €OUHULIBI PYCCKOro U 3apyBexHOro npouc-
XoxgeHus cobpats BMecTe. BOT YTO y HAC nonyymnnoch,

Mepoi OnuHbI:

1 Bepcra = 1060 wm;

1 CaxeHe = 2,13 M;

1 KOCas CZKEHb — PACCTOAHKE OT NATKA A0 KOHLIA NOAHATOR ¢ SPYroi
CTOPOHbLI DYKU;

1 apwumH =071 m;

1 nokote = 0,50 m;

1nansL = 20 om;

1 BEpPLLIOK = 4,4 Cwm;

1 Touka = 0.2 &

1 Mung (reorpadmuscian) = 7420 M;
1Munsa (cyxonyTHas) = 1609 m;

1 Mmuna (mopckas) = 1852,2 w;

1 kabenkroB = 185,2 M;

1 nbe = 4.5 km;
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1 8pg = 91,44 cwm;
1 oyt = 30,48 cm;
1 prolim = 2,54 cm,

Mepeor nnowadu:

1 ap = 100 m?

1 rekrap =100 ap = 10000 m?;

1 cotka = 1ap = 100 m?

1 pecatuHa = 2400 ks. caxeHel = 1,09 ra;
1 akp = 4047 M2 = 0,4 ra.

Mepb! 06beMa KUOKUX U ChIMTYYUX mer:
1 Beapo = 12 n = 1/40 Gouxn,

1 yeTBepTh = 3 M

1 6ywenb CLUA = 35,24 n;

1 keapTta ClWA = 1,101 m;

1 nuHta CWA = 0,5506 n;

1 GputaHckas nudTa = 0,5682 n;

1 rannox CLLA = 3,785 m;

1 6appens CLLUA = 119,24 n;

1 HedbTAHON Bappens = 158,76 n.

Mepet eeca:

1 nya = 16,38 kr;

1 yHuusi = 28,35,

1 dyHT = 373,27 T;

1 3onotHuK = 1/96 chyHTa = 4,26 T,
1 rpaH = 64,8 mr;

1 gpaxma = 1,772,
1kapar=02r.

AcmpoHomus:

1 cBeTOBOW rog (NyTh, KOTOPbLIA CBET NPOXOAWUT 3a KaneHAapHbIR rog)

= 9460 mMnpg,. KM;

1 napcek = 3,26 ceeToBbIx NeT = 30840 MNnpa. Km.

EcTecTBEHHO, 4TO BBILLE MbI nepequcnnnn ganeko He Bce cy-
LlecTByOWME HecTaHaapTHbIe efuHulbl, HO O Hanbonee pacnpo-
CTpaHeHHbIX HeCTaHZapTHBIX eAnHUUax Bkl Tenepb UmMeere npes-
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crapneHue. C ocTanbHbiMU eguHuLiaMu npu HeoBXxoguUMOCTH Bbi
MOXEeTe No3HaKOMUTBLCSH B CpaBodHUKax no ousunke unu matemaru-
Ke, 3HUuKnoneaun unu B Qpyrux CrnpaBovHbiX KHUrax.

2.3. PABHbIE TEMMEPATYPbI BO3YXA

Lns cneumanucTa-MeTeoponora NoHATUE «TeMneparypa» MHO-
ronnaHosoe. JTO He TOMbKO TeMrepaTypa Bo3ayxa, 3a KOTopo# crie-
AAT BCe obbiBaTeNU, 1 AaxKe He TeMnepaTypa TOYKU POChl, O KOTOPOH
3HAIOT MHOTUe, HO U Uenbiit pag ApYrux TeMneparyp, KoTopbie «nog-
BRACTHbI» TOSBKO cneunanucTaM. Huke Mbl paccMOTPMM OCHOBHbLIE
MOHATMA O PasHbiX Temreparypax, KOTOpLIE B TOi UM UHOW Mepe
UCNonb3yKTCA Ha NPaKTUKe npu paspaboTke NPOrHO308 NOrogb!.

BupmyaneHas _memnepamypa. ToHATUE BUPTYanbHas Temne-
paTypa OTHOCUTCSH TOMbKO K BMaXHOMY BO3gyXy. BupryanoHas tem-
nepaTypa BrnaxHOro BO3gyxa 3TO Takas TeMneparypa, KOTopyio UMer
Bbl cyxoii BO3AYX NpU TOM X AABMEHUN W NNOTHOCTW, YTO N BNAX-
Hbi. CrnegoBarensHo, v

T, =T +AT, (2.15)

a AT, =0,608sT = O,378T§ (2.16)

rAe: s — MaccoBasi 4ONs BOAAHOrO Napa ( yAenbHas BNAMHOCTb), €
— YNpyroctb BOAAHOrO napa, p — armoccepHoe gaenexue, T — TeM-
neparypa BNaXKHOro BO3AyXa.

BenuuuHa AT HasbiBaeTCcA BUPTYanbHbIM fOOaBKOM U UHOrAa
UCNONb3YETCA MPYU PasNUIHBIX TEOPETUYECKMX PacHeTaXx.

[Momenyuansras memnepamypa. MNoteHyuansHas Temnepary-
pa (©) 310 Takas TeMnepaTypa, KoTopyio NpuHsin Gbl BO3ayX, ecnu Gbl
ero aguaBarudecku npuesecTy (nop,Hsrrb UnWU ONycTUTb) K 43aBNEHNIO
1000 rfa. CnegoeartenbHo,

1000 Y
®=Tﬁ——J (2.17)
p
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-~ O4eBUAHO, YTO Npu cyxoaauabaTtuyeckux npoueccax © = const.
Ecnu noTeHumanbHas Temneparypa U3MeHUnNach, To 370 03HaYaET, YTo
UMen MecTC MPUTOK WM OTTOK Tenna, T.€. npouecc He Obin cyxoaau-
abatnyeckum. YpaBHeHue (2.17) elle 4acTo HasbiBaloT ypasHeHuem
MNyaccoHa. MoHaTue noTeHunansHol TemnepaTypbl U cama noTeHum-
anbHas TeMNepaTypa YacTo UCNONbL3YETCs B ONepaTUBHON NPAKTUKE.

[ins onpeneneHus NOTEHLUANMBHON TEMMNEPATYPDI HYXKHO OT NCX0A-
HOM TOYKM Ha a3pOonoruieckolt AuarpaMmMe onycTUTLCS UK NMOAHATLCA
no cyxoii aguabare go gasnexua 1000 rl1a n oTcunTaTh 3Ha4EHUe Tem-
nepartypbl. KDOME TOro, HYXHO 3HaThb, YTO NOTEHUWANbHAA TeMneparTypa
uameHsetcs Ha 1°C npu nsMeHeHun BeicoThl Ha 100M (npn ymeHbtue-
HUW BLICOTHI TEMNeparypa PacTeT, a npy yBenuyeHun — nagaer).

OksueanieHmuas_memnepamypa. JKBUBANEHTHOW Temnepary-
poli (T’) HasbiBaeTcA TaKas TEMMNepaTypa, KOTOpYH NpuMeET BO3adyX,
eCNU coaepxalluica B HEM BOAAHON Nap BECb CKOHAEHCUpyeTcs
npu HEWIMEHHOM AaBINEHUN.

WU3BecTHo, yTo NpM KOHZeHcaUuK 1r BOGAHOrO Napa Bblgenserca
600 kan tenna unu 2,501 102@x. 3TO NOBLILUAET TEMNEPATYPY BO3-

Ayxa Ha | 600

Cp /

rpaycos, rae c,— yAenbHas TennoeMKocTb CyXoro Boayxa npu noc-
TOAHHOM AaBneHun. U3 puanki U3BECTHO, YTO ¢, = 240 Kan/kr - rpag.
OTcrona, ecnn B Bo3ayXe COAEPXUTCH «S» rPaMMOB BOAAHOrO napa, To

600
T=T+——s=T+25s~T+2¢
240 ' (218)

rae: e — ynpyrocTb BOASHOTO Napa, MM PT.CT.

Mpu 3amepsaHum 1r BOALI SONOMHUTENBHO BblfenaeTca ewe 80
kan Tenna. Torga SKBMBANEHTHas TEMepaTypa no OTHOLIEHUIO KO
noay 6yaet pasHa

7'=T+2,8e ©(2.19)

MoHsATUE 3KBMBaNEHTHAs TeMMepaTypa YacTo UCNONb3yeTca B
pasnuyHbIX TEOPETUHECKUX pacyeTax.

[Ices0o3ksusaneHmHyas_memnepamypa (ncesdomemnepamy-
pa). NceBposkeuBaneHTHas Temneparypa (Tse) — 3T0 Takas Temne-
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patypa, KOTopyo npuHsN 6bi BO3AyX Npu aguabaTtdeckom npolecce,
ecnu Bbl cHayana Bech BOAAHOI Nap B 3TOM BO3AYXE CKOHAEHCUPO-
BArCs U BbiNan Npu yMEeHbLUEHUW [aBlieHus, a 3aTem na Cyxoi agu-
abarte onycruncs 6b1 40 Ha4YanbHOro AABNEHUS.

MceBaosKkBMBaANEHTHAA TEMNEpATYpa OTNUYAETCH OT AeifcTeu-
TEMbHOM Ha CKPbITYIO TEMNNOTBI KOHAEHCALUU.

[cesdonomeruuansHas memnepamypa. HcesnonOTeHuuanb-
Has Temneparypa (Ops, ©') 3TO Takas e NCeBAO3KBUBANEHTHAaA
TemnepaTypa C TON TOMbKO PasHULIEH, YTO ANS MOMyYEHUs NceBro-
NoTeHUManbHON TemMnepaTypbl HYXXHO ONYCKaThCsl He A0 UCXOAHOMo
ypoBHs, a Ao yposHs 1000 rfa. BnaxHbie aguabare! 970 nUHUKM ogu-
HaKOBOW NCEBAONOTEHLUaNbHOW TeMrnepaTypbl.

[ns onpegenexus Tse u ©ps HYyXHO OT UCXOAHOI TOYKU Ha a3-
PONOruyecKkoi avarpamme NOAHATLCH «AO0 Ynopa» no BRaXHOW agu-
abare, a 3aTeM ONyCTUTLCA BHU3 NO Cyxol aguabare 00 UCXOOHOro
YPOBHS (Ans onpeaenenns Tse) unu AO ypoBtHst 1000 rfla (gns onpe-
henexus Ops).

OKeliganeHMHO-NOMEHUUANLHAg memnepamypa. SKBUBaneHT-
HO-MOTeHLManbHaa Temneparypa 370 Takas Temreparypa, KoTopylo
npuHan Gbl BO3ayX npu aguabarudyeckoM npouecce, ecnu Gbl CHa-
yana CKOHAEHCMpOoBanach «BCS BoAa» (Becb BOAAHONM nap, Haxo-
Asuica B Bo3Ayxe) Npu NOCTOSHHOM AABMEHUU, BCS TENNOTa KOH-
AeHcauun nowna 6bl Ha Harpes Bo3gyxa, a 3atem Bo3gyx Obin bl
npuseneH k gaenenuo 1000 rMa.

Bbillle Mbl C BAMMW PaCcCMOTPENM LECTb pasnUYHbIX BULOB TEM-
nepatyp. U3 Hux Hanboriee 3HaUMMbIMU U 4acTo BCTPeYaeMbiMi Ha
npakTuKe SABNAIOTCS NoTeHUuManbHas Temnepatypa, NceBaonoTeH-
LuanbHas Temneparypa v BupTyanbHas Temnepatypa. Hy, ecrecT-
BEHHO, XOPOLWEMY CNEeUMannCTy HY)XHO XOTb UYYTb-4yTb 3HaTb N NPO
ocTarbHbIe TPU TeMMepaTypbl. UTO0 ke KacaeTcs TemMneparypbl TOMKM
POCH! UMK NPOCTO TOYKU POChl, TO 06 ITOW Temneparype mMbl C BaMK
roBOPUIM B Ha4ane aToro pasgena.

2.4. BETEP B ATMOC®EPE
MepsonpuUinHONA BOZHUKHOBEHUS BETPa B aTMOCepe ABMAETCS
HepasHOMepPHOE pacnpegeneHune aTMocPepHOro AaBneHus No 3eMHO-

My wapy. Kak B coobLuatomuxcs Cocyaax ypoBeHb XUAKOCTU CTapaeTcs
CTaTb OfMHAKOBLIM, TaK M aTMOCdEpHOE AaBNEHUE Y 3EMIU CTapaeTcs

43




BbIpPOBHATLCH. CnegoBaTenbHo, B atMocgepe BO3HUKAET NOTOK Bonb-
LINX, BEPHEE OrPOMHBIX, MaCC BO3AyXa U3 PAiOHOB C BEICOKUM aTMOC-
depHbIM faBneHneM B PaioHbl C NMOHKEHHbIM AaBneHvuem. [suxe-
HWe Bo3AyLWHBLIX macc obycrioBneHo cunamu Gapuyeckoro rpagueHTa
(G). OgHaKo, KaK TONbLKO BO3HWUKAET OBMMEHME BO3AYXa 33 CYET CUMbl
Gapuueckoro rpapueHTa, cpasy xe BosHUKaeT u cuna Kopuonuca (K),
KOTOpas HanpaeneHa B CeBEPHOM NONyLLIApUKU BNPaso nog yriom s 90
rpafycoB OT HanpaerneHus Ha4aBLIErocs ABUMKEHUS BO3ZYLUHLIX Mace.
B pesynbrate B3auMogencTBusl 3TUX CUN B Ha4arbHbI MOMEHT BpemMe-
HW BO3flyX Ha4YHET nepemeLLarbesi 8 Hanpasnenun Uo (Puc.2.1a).

(;3:‘*“7 i,

K

p-l

4

p

Puc.2.1a. lMNosicHeHus k onpedeneHLio dguxeHuUs 8030y WHBIX Mace Npu
Hanuyuu cun Gapuveckozo apaduenma {p — ammocghepHoe dasneHue).

OpHako nepemelleHne Bo3ayxa B HanpasneHun Uo Byaer He-
OOMMMM, Tak Kak CHOBA BO3HUKHET cuna Kopuonuca, cHosBa NOTOK
BO3AYyXa OTKIOHWUTCS BMNPaBO OT HANPaBNEHWA OBUXEHWUA, W CHOBA
npouecc Byaet HeycToluuBbIv. 310 OByaeT NPOUCXOAUTL A0 TEX NOp,
noka cuna Kopuonuca He ypaBHOBECUT ASACTBUE CuItbl Hapnyeckoro
rpagueHTa. B sTom cny4yae Hawl BO3AYLUHbIA NMOTOK CTAHET YCTONYM-
BbIM, U TENEPb MOXHO NOPAaCcCy¥AaTh O ero HanpasneHun (Puc.2.16).

p-1

vK

Puc.2.16. Yemanoesusuieecs G8LXeHUe 8030YIWHbLIX Macc.
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Kak BUAHO U3 pUcCyHKa, YCTOAYUBOE HanpaeneHue nepemetle-
HUs BO3AYLUHBIX MAce, a 3To BeTep, Oyaer Takum, Npy KOTOPOM cuna
Gapuyeckoro rpapMeHTa ypaBHOBECUTCA cunoit Kopuonuca, Bo3HU-
Kalolled npu nepeMeLleHun 3TUX BO34yLWHbIX Macc. Ha puc. 2.16
XOpOLLO BUZHO, YTO NpU OTCYTCTBUM CUN TpeHusi cuna Kopuonuca
MOXET ypaBHOBECUTb cuny Gapuyeckoro rpajueHTa TOfbKO B TOM
cnyyae, ecnv oHa GyAeT HanpasneHa B CTOPOHY, NPOTUBOMONOXHYIO
cune Bapuyeckoro rpapueHTa. 370 06CTOATENLCTBO aBTOMATUNECKU
NPUBOANT K TOMY, YTO BETEP AOMKEH BbiTh HanpasMneH napanienbHo
uzobapamM, NpuyeM 30Ha NOHWKEHHOro AaBNEHUs JOMKHa B ceBep-
HOM MONYyLLIapUM OCTaBaThCs CHEBA MO ABUMKEHNIO.

YCTaHOBUBLUEECA TOPU3OHTaNbHOE ABWWKEHUE BO3ayXa B nps-
MOMUHERHbIX napannensHbix usotapax npu oTCyTCTBUU CUn TPeHus
Ha3bIBAETCS 280CMPOhUYECKUM SEmpOoM.

MN3BecTHO, 4TO CKOPOCTh re0CTPOUIECKOTO BETPa onpeaenser-
¢ no cneaytowel dopmyne

_ 1 o '
Up == 2pw. On (220)

rae: Wz = w Sin @; W — yrnoBasi CKOPOCTb BpaLleHus 3emnn, ¢ — wu-
poTa Mecta, dp/én — ropu3oHTarNbHbIA FPaQUEHT AaBneHus, a cuna
Kopuonuca (K) paeHa

K=2pwSin ¢-U (2.21)

rae U — cKopocCTb BETPa, a p — NMOTHOCTb BO3ayXa.

OpHako B norpaHuyHoOm cnoe atMocdiepb! BCeraa CyLecTsyoT
cunbl TpeHus (F), B pesynbraTe Yero peansHo cuny Gapuyeckoro fpa-
AVEHTa ypaBHOBELLUUBAET He OAHA, a [Be CUMbl. cuna Kopmonvlca 7
cuna Tpenusa (puc.2.2).

Kak BUAHO U3 puUCyHKa, B criydae (a) u B criyuae (6) cuna ba-
pUYECKOro rpagueHTa ypaBHOBELLMBAETCA CyMMoil cun Kopuonuca
U TPEHUs. YCTONUUBLIA BO3AYLUHBIA NOTOK (BeTep) Byaer HanpasneH
Baonb U, unu U,, COOTBETCTBEHHO, Ha NeBoii 1 Ha NpaBoid YacTi pu-
CyHKa. Kak roBopuTcst, HEBOOPYXEHHbIM FNAa3oM BUHO, YTO B Ciy4ae
(a) cuna Tpenus F 3HadutensHo Gonblie, yem B criyyae (6). Takke
3aMeTHO, uTO yron mexay usobapodt u sektopom U, Gonbiue yma
mexay nsoBapoi u sekropom U,
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Puc.2.2. Ouyerka HanpaeeHus 08LXeHUSs 8030YWiHBIX MAce Npu pas-
TUYHBIX 3HAYEHUAX CUMTbI MPEHUS.

CnegoBarenbHo, YeM MeHbLUE cuna TPeHus, Tem Gnnxe K Uso-
Hape 6yaeT pacnonoxeHoO HanpasneHve BeTpa.

Tak Kak U3BECTHO, YTO CUa TPEHUA C YBENUYEHWEM BbICOThI
yMeHbLUAETCS, TO ¥ HanpaBneHue BeTpa ¢ BblCoTol NpubnuxaeTcs K
n3obapam (usoruncam). 3T0 0OCOBEHHO XOPOLLO 3aMETHO B NOrpaHuy-
HOM cnoe armocqepbl. [7oapanuyHsil crioli ammocgbepb! — 3TO CNoii
atMocdpepb oT 3emnu 40 BbicoThl 500 - 1500 M, B KOTOPOM 3a CYET
3EeMHON NOBEPXHOCTU U TYPBYNEeHTHOro oBMEHA XOPOLWIO BbIpaXeH
CYTOMHbBI XOR METEOPONOrMYEcKUX 3rIeMEHTOB YMEHbLIaKLUACH ¢
BbICOTOA. HipkHue 50 - 250 M norpaHUu4HOro Cnosi HasbIBAKTCA MIPL-
3eMHbIM crioeM. B npu3eMHOM cnoe BCeraa pesko YBernuyuBaeTcs
koathuumeHT TypOyneHTHOCTU U Kak cnegcTene — GonbLune U 04eHb
Gonblune BEPTUKANbLHBIE FPAAUEHThI METEOPONOMMYECKIUX BEMTUYUH.

UsmeHeHune HanpasneHus u CKOPOCTU BETPA C BLICOTON XOPGLLO
ONUCHLIBAETCS TaK HA3bIBAEMON «CNUPanbio JKMaHay, BHELLUHUA BUA
KOTOpO# NokasaH Ka puc.2.3.

PucyHok (puc.2.2) no3sonseT caenarb ewe oauH UHTepecHbli
BbiBOg. CoBeplUEHHO OMEBUAHO, YTO Ha ITOM PUCYHKE HU3KOE AaB-
neHne pacnosoXeHo B €ro BEPXHENR YacTu, a BLICOKOE — B HUMXHENA.
BHUMAaTENbHO NOCMOTPEB Ha PUCYHOK MOXHO CAENaTh BbIBOZ, YTO B
LMKNoHax BeTep BpallaceTca NPOTUB YacoBOW CTPENKW U HarpaBneH
K UEHTPY UMKNOHA, a B aHTULMKNOHax HaobopoT, BpalyeHne BeTpa
NPOUCXOAUT MO YacoBOW CTPErNKe, a BETEp HanpasfneH OT LeHTpa
aHTULMKNOXa. [laHHoe yTBEPXKAEHUE CnpaBednBoO NS CEBEPHOro
ronyLapus.
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Puc.2.3. Cnupanb 3kmana. V —~2eocmpogpuyeckud semep; V; ~Qelic-
meumensHbili gemep.

OTwiOHEHUe HanpaBneHus BETpa OT Hanpasnewus usobap obyc-
NOBNEHO CUNON TPEHUS!, U Yem Borblue cuna TpeHus, Tem BonbLie yron
Mexay usobapoii u pakTudeckuM HanpaeneHuem setpa (cMm. puc.2.2).
lMoaTomy NPUHATO CYUTaTB, YTO Y 3eMNU BETEP OTKINOHAETCS oT u3o6ap
Haj mopem Ha 15 - 20 rpagycos, a Haa cyweit Ha 30 - 45 rpagycos.

[Momumo reocTpoduyeckoro BETpa, O KOTOPOM Mbi YNOMUHENM
BbllLIE, CYLLECTBYIOT eLLe HECKOSLKO NOHATMIA 0 BeTpe. OCHOBHbIE U3 HUX:

- zpalueHmHbili eemep — BeTEp, HabNIO[AUMIACA B KPYrOBLIX U30-

Gapax npu oTCYTCTBUM cun TpeHus. EcTecTBeHHO, YTO B LIMKNOHaX
JTOT BETEp HarpasfeH NPOTUB YacoBOi CTPENKY, a B aHTULIMKNOHAX
— 10 4acoBOV CTPErke N HanPaBneH No KacarensHol K n3obape.

- OelicmeumenbHblil eemep ~ peantHbiii BeTep B atmocdepe ¢

yueTom cun Tpenus. C yBenuyeHnem BbiCoThI, 13-33 YMEHbLLIEHUS
CUInbl TPeHUA, HanpaBneHne BeTpa NocTeneHHo NpubnuxaeTca K
nsorunce, NOBOPaYNBASCL BCeraa (B UMKIOHAX U aHTULUKITOHAX)
Mo YacoBON CTpenke. JTOT rakT Takke HArNSAHO NPOUANICTPK-
poBaH Ha puc.2.2.

- mepmuveckul eemep npeacTasnser U3 cebs nNpUupocT reocTpo-

¢huueckoro BeTpa OT OHOr0 YPOBHS K ApYromy, Gornee BsICOKOMY,
3a CYeT CpegHero ropusoHTanbHoro rpajueHTa Temneparypbl B
crnoe Mexay aTuMu ypoBHAMU, v
CnepoBarensHo, TEPMUYECKIA BeTep — aTo BETEP B cnoe. AHa-
FOTUYHO BOSHUKHOBEHUMIO CUSN Gapuyeckoro rpagnenTa, TEPMULECKUN
BETEP BO3HWKAET 3a CHET CUN FOPU3OHTaNBHOrO rpagneHTa TeMne-
patypbl. bonee Tensibil BO3AyX, CTapasck BbIpOBHATL TEMNEPATYPY,
yCcTpemMnaerca B CTOpPOHy Gornee xonogHoro. A ato yXe NnoTok mac-
Cbl BO3AYXa, KOTOPLIA CTAHET YCTOWYUBLIM TONLKO TOrAa, korga fy-

47




AET HanpaBneH napanriensHo U30TepMamM, NPUYEM TaK, YTo obnacTb
XoroJa ocTaHeTcs criesa (B CeBepHOM nonywapuu). Ha puc.2.4
npuBeAEHb! MPUMEPLI TEPMIUYECKOTO BETPA, KOTOPbIN MOXET Habnto-
AaTbCs NPU aaBekum Tenna v ageekummn xonoga. Kak BugHo, Ha ne-
BOW YacTu puc.2.4 npusedeH npumep Gapu4eckoro rnons, B KOTOPOM
HabnionaeTca afpekuUusl Tenna, a Ha npasoM — afBekuus xonoga.
Ecru 0603HauuTh CKOPOCTb BETPA Ha HUXKHEM ypoBHe Yepes U, Tep-
Mudeckuin BeTep vepes AU, a ckopocTb BETpa Ha BEPXHEM YPOBHE
yepes U, To CTaHoBUTCS GUEBUAHBIM, YTO MY aaBekUMU Tenna umeeT
MeCTO NOBOPOT BETPA NO YACOBOWN CTPErKe, a Npy agBEKUUN xonoja
— NPOTUB YAcOBOMN CTPENKW.

Kak BugHO U3 pucyHKa, npu aasekyum Tenna (puc.2.4 a) Habnio-
JiaeTcst NpaBbIi NOBOPOT BETPA, a MNpu aasekummu xonoga (puc 2.4 6)
— NeBbli NOBOPOT BETPA. JTUMU NPaBUIAMM YacTo NONb3YKTCA Ha
NpaKTUKe, KOFAa TOMbKO MO AaHHbIM TEMMEPaTYPHO-BETPOBOIO 30H-
AvpoBaHus aTMoctepbl NO U3MEHEHWID HAaNPaBneHKst BETPaA C BLICO-
TOW MPUXOQUTCS OLIEHMBATL XapaKTep afBeKUNN.

Puc.2.4. lNosicHeHus1 k OrpedeneHuio MepMuYecKo20 6empa.
a) npu adeexyuu menna; b) Apu adsexkyuu xonoda.

- cpedHull semep. CpeHW BETep 3TO BETEP B KAKOM-HUBYAb croe
armocdpepbl, KOTopbIf paccHuTbiBaeTca Ans Hyxa MuHucTepcTea
Mo Ypes3BblvaliHbiM CUTyauuamM unu MuHnucTepcTea 0GopOoHbI.
Mo AaHHLIM 30HAMPOBAHUA aTmocdephl B NPOU3BONBHOM Mac-
wrabe Ha cneyuanbHoM BnaHke unu nucte Bymarn CTPOSATCA
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BEKTOPbl- BETPa Ha PasNUYHbIX YPOBHAX, 3aTeM oflipeaensiercs
pe3ynbTUPYIOLLNiA BEKTOP, a MO HEMY — CpeaHUii BETEP B Croe oT
BbICOThI CAMOr0 HUXKHEro BEKTopa A0 BbICOTLI CamMOro BEpPXHEro.
HanpaeneHue cpegHero BeTpa cpasy Xe yKkasbiBaeT Hanpaene-
HUE pesynbTHPYIOLLEero BEKTOPa, a ANst NMONYyJYeHus ero CKopocTy
cnefyeT AnuHy CyMMapHOro BEKTOPa Pa3fenuTh Ha KOMMYEeCcTBo
POCYMMUPOBAHHBIX BEKTOPOB (puc.2.5).

Uy U,

Us

> »
Uep

Puc. 2.5. K onpedeneRuro cpedHez0 sempa.

omHocumensHuill semep. OTHOCUTENbHLIR BETEP 3TO BETEP B Ka-
KOR-NMBO OTHOCUTENLHON CUCTEME KOOPAMHAT. B oTnudue oT abco-
NIOMHO20 8empa, paBHOro CYMMe CKOPOCTell BETpa OTHOCUTENBHO
3eMHO NOBEPXHOCTU N NUHERHOW CKOPOCTY BPALLEHUS 3eMINU.
cmpyiiHoe meyeHue. CTPyiHbIM TEHYEHUEM HA3LIBAETCH CUNbHbIA
BeTep B cBOBoAHOI aTMocdepe. [PUHATO CHUTAaTD, YTO CTPYIHOE
TedeHWe CyLLecTBYET, ecnu Ha BbicoTax Gonee 5 km Habnogaetca
BeTep co ckopocTbio Gonee 30 m/c unu 100 kv, OBbIMHO CTPYit-
Hoe TeveHue npefcTarnaeT coboit yY3Kylo 30HY CUNbHLIX BETPOB.
Mo cratucruke BbICOTa CTPYWHOro TeyeHWs He npesbiwaet 10
KM, LLMPUHA HECKOMbKUX COTEH KUNOMETPOB, a NMPOTSIKEHHOCTb
— HECKOMbKUX ThICAY KUMOMETPOB, XOTSA U3BECTHBI Cry4au, koraa
CTPYNHOE TEYEHUE OMOSACHIBANO BeCb 3eMHON wap. Makcumanb-
Hag CKOpPOCTb BETPA, 3aperucTpupoBaHHas B CTPYIHOM TeMeHUu
Hag Tepputopueit Poccuu, pasxsinace 340 km/u.

me30cmpyliHbie mederus.. Me3oCTPyiHbLIMUA TEYEHUSIMU Ha3bIBa-
OTCS MOTOKM BO3fyxa co ckopocTamu 15 ~ 30 M/c Ha BbicoTax 200
- 500 M Hag NOBEPXHOCTBIO 3eMnu. ITU NMOTOKK YacTo Habnoga-
10TCA HaJ CROSIMU MHBEPCUM, HOYbIO B 0BNaCTU HUSKUX aHTULMK-
FIOHOB, UMEIOLLMX CONbLLOH HaKNOH BEPTUKaNbHOM| Ocy.
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3mo unmepecno:

Camuiif CUTLHEI BeTep Y 3eMITH 3a(JHKCHPOBaH Ha OHOM U3 [epeBa-
10B B ropax Ha teppuropud CIHA. Tam HaOmonancsa BeTep CO CKOPOCTHIO
129 m/c, a 310 Gonbie 450 KM/,

B 40-¢ ronsi XX Beka, KOTAa TOILKO-TOMEKO HAYMHAIUCH HAOONeHuA
€ MOMOIIBI0 PaHO30HIOB, HE BEPIIIH JaHHBIM, €CIH NOIYYaloch, YTO CKO-
pocTh BeTpa Ha BeicoTax Oonbme 100 kM/4. Toraa eme He 3HaNH O CTpYif-
HBIX TeYeHWsIX. Temneps 3HatOT, M HaJl CEBEPHRIMH paiioHamu THxoro okea-
Ha 3a(HKCHpoBaHa CKOpocTh BeTpa B 750 km/u! Camonet UJI-18, xoTopstit
HAMEeT KpelcepcKyro ckopocTk 650 kM/9 1 KOTOPEIH €lle KOe-Iie JIETaer,
TIOTaB [POTHB TaKoit CTpywH, HMEN OBl OTPHIATENTEHYIO CKOPOCTS, T.€. JIETe)]
OBl «XBOCTOM Briepem» co ckopocThio 100 kM/4.

Ougens X0porro, 4T0, TOBOPA 00 OTHOCHTEILHOM BETPE, MBI HIMEEM B
BHAY BETEp OTHOCHUTENIBHO 3EMHOM MOBEPXHOCTH. MHade OB MBI 3amyTa-
nuck. MeficrutenHo, 3eMid ABMKETCA MO opoute BOKpYr CoiHila Co CKo-
pocthio 30 kM/c, 3a cYeT BpamICHHS 3eMIH BOKPYT CBOEH OCH Ha IIUpOTE
Cankt-TleTepOypra wnu CToKronsMa KaxIasd TOYKa 3€MHOH ITOBEpXHOCTH
«mpoberaet» okomo 230 M/c, a CKOPOCTh BeTpa y 3eMH Beero 5 m/c. Tpen-
CTaBJIAeTe, 9TO GBI GBLIO, ec/TH OBl MBI H3MEHILTH CHCTEMY oTcyeTa?!

2.5. VCTOMYUBOCTE ATMOCODEPEI

Jhio6oi anemeHTapHbIN 06bEM BO3AyXa B aTMOCepe Bce Bpe-
M$t HAXOAUTCA B OBUXeHUK. MopusoHTanbHoe nepemetyeHne (gau-
JKEHUE) NPOUCXOAMT 3a cUHeT cun Gapudeckoro rpagueHTa n Curbl
Kopuonuca. Tpu aToM OTKIOHEHWE OT rOpU3OHTasNbHOrQ ABUNEHUA
ecnu N APOUCXOQUT, TO TOMbKO 33 CHET HEpOBHOCTEN penbeda. Bep-
TUKanNbHOE [BUXEHWe Bo3dyxa OBYyCNOBMNEHO YCTOWYMBOCTLIO UMM
HEYCTONYMBOCTLIO aTMOCqIEPH], KOTOPas ONPeAEenaeTcs BepTukanb-
HblM rPaANEHTOM TEMNEPATYPL.

PaccMoTpum BOSMOXHbIE BapUaHTbl BEPTUKAMbHBLIX ABUXEHWN
enuHuYHOro ofbeMa BO3AYyXa B 3aBUCUMOCTH OT BEPTUKANbHOIO
rpagneHTa Temneparypbl. Ha Kaxaom yposHe B atMocdepe Ha egu-
HUUHbIA 06bem Bosayxa (1cm?) pelicTeyloT gBe cunbl. Mepeas cuna
~ CUMa TAXECTU, paBHas gp, (g — YCKOPEHUE CUNbl TAXKECTU, p, — NNoT-
HOCTb BO3Jyxa efuHUYHOrO 06beMa) 1 HarpaBreHHas BepTUKanbHO
B8HU3. BTopas cuna — 310 BhITankueatowas (ApXuMenoea) cuna, Ko-
TOpasi HanpasneHa BepTUKamnbHO BBEPX U paBHa gp, (p, — NNOTHOCTbL
okpyxatouiero Bozayxa). OT BENUYMHBE 3TUX CUN W 3aBUCUT noeege-
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HUe Haulei YacTuubl (eguHuyHoro o6bema Bo3ayxa).
Ecnv NNOTHOCTL BO3AyXa B eAuHUYHOM ofbeme MeHblue nnoT-

'HOCTU OKpy>atowero Bosayxa (p, < p,), TO Halll U30MUPOBaHHAKI 06b-

€M (Halla YyacTuua) NonAeT BBePX WK, Kak WHorga rosopar, Gyaer
BennwiBaTh. ECnu xe HaobopoT, NNOTHOCTL OKPYXKAIOLLEro BO3ayxa
OyaeT MeHblUe MNOTHOCTU W30onNUpoBaHHOro ofkema (p, > p.), To
Halla yactuua Byaer onyckaTthes UK, Kak UHOr[a roBOPAT, TOHYTh.

B KkauecTBe UNMOCTPaUMM K CKasaHHOMY NpuBegeM npumep.
Ecnu Bbi BO3bMETE CyXY10 Nanky, onycrtuTe ee B BOAY, a NOTOM oTAyc-
TUTE, TO BaLL!A Nanka o4yeHb BbICTPO BCNMBIBET HA NOBEPXHOCTb, NPU-
yem, yem rmyBxe Bbl ONYCTUTE nanky B BOGY, TeM Gonbluas ckopoCTb
BCTINbITUSA BYAET Y Nasku y NOBEPXHOCTYU BoAbl. ECNv 3aMeRuTb cyxyto
nanky Ha MOKPYIO 1 TSXENYI0, TO TaKas narnka ToXe BCMNbLIBET, OfHaKo
CKOpOCTb e€ BennbiTusa ByAeT 3HauyuTenbHO MeHbLue. Hy, a ecnu B3sATb
nanky, koTopas oueHb JONro Nponexana B Bofge, TO Takas nanka u
COBCEM MOXET ONYCTUTLCS HA AHO. A Tenepb NpeAcTaBLTe, YTo Balla
nanka aTo W30MMPOoBaHHLIN OBLEM BO3AYXa, @ BOAA — OKPYKalOLW{MiA
BO3AYX, U BaM GONee NOHATHOI CTAHET U3NOXEHHARA BbiLLE MbiClb.

A Tenepb paccMOTPUM TpU BO3MOXHBIX BapuaHTa noseneHUst
YacTulbl (M30NUPOBaHHOro obLema) npu cyxoaguabaruyeckom npo-
Lecce B atMocdepe.

Hns Havana cnefyeT HanoMHUTbL, 4To aduabamuyeckum rpo-

yeccom HasbiBaeTca TaKol NpoLiece, KOTOPLIA NPOUCXoAUT B aTMOC-
depe 6e3 oBmeHa Tennom v Baroil ¢ okpyXarowum so3gyxom. Cyxo-
aduabamu4ecKkum npoYEeCccOM Ha3hbIBAETCS TaKoit NPoLEcC, KOTOpbIi
NPOUCXOAUT B CYXOM WNU BNaXHOM HEHAaChILWEHHOM Bo3ayxe. AT-
MoCdepHbIe NPOLECChl MOXHO CHUTATh aanabaTu4eckumm unu Kesa-
3uaguabaTuHeckUMK (KBasm — NOYTK), Tak Kak TOMbKO Ha rpaHuuax,
npeanonoXxum, nogbema Bosayxa (a npouecchl MoryT OwiTb nobbie)
UMeeT MeCTO B3aumofencTaue C APyroi BO3AyLLIHOW Maccol (C okpy-
XaloWwum BO3AYXOM), @ BHYTPU NOAHUMAIOWEracs BO3AYXa npouece
OERCTBUTENBHO NPOXOAUT Kak aanabaTuyeckuii.
Ecnu B3ATH U30NupoBaHHblil 06bem Bo3AyxXa Ha nepecedeHun Kprson
cTpatudukaLmy (cnnoLiHas nMHusA) U cyxoil aguabats! (NyHKTUPHas
ANHUA)Y U KTORNKHYTHY €ro BBEPX, TC U3MEHEHNE TEMNEPaTYPb! U30MKU-
poBaHHoro o6bema OyAer NPOUCXoauTb NO  cyxoafuabatuyeckomy
3aKOHY (MO NYHKTUPHOM NUHUK),

370 3HaYUT, 4TO Ha NKBOM YPOBHE BbILLE TOMKN MepeceyeHns
Kpuson crpatudvkauum n cyxoi aguabarbl U30NUPOBaHHbIA obbem
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Bynet Tennee okpyxaioLero sosayxa (cyxas aguabara pacnonoxe-
Ha npasee KpWBoiA CTpaTudukaumu), cnefoBaTenbHo, oH ByaeT ner-
ye, U B atMocthepe ectb HeoBxoanMbIe yCnosus ANs ero AanbHenl-
wero nogsemMa.

Ecnu Hawy vactuuy (M3onupoBaHHbI# 0GbeM) aHanorMyHeIM
06pa3om «TOMKHYTb» BHWU3, TO HA KaX4OM ypoBHE 3TOT ob6bem Oy-
AET XonoaHee okpyXalolLero Bosayxa, criefoBarernsHo, TAxenee, 1
B atMocgepe ecTb HeoBXoaumMble ycnoBua ansi ero AaneHeillero
[BWKEHWA BHU3,

Takoe coctogHue armocdiepsl, Takas ee cTparuukauyus, npu

koTopoity > y,= 1"C/100m HasbiBaeTcs cyxoHeycmodyusol.
Ecnu BepTukanbHelih rpagMeHT TEMIepaTypel B atMocdepe Ha BCeX
BbICOTax paBeH cyxoaguabaTudeckomy, To Ha nobom ypoBHe u3onu-
pPOBaHHblii 0Obem OydeT UMETb TaKyHo JXe TeMneparypy Kak U oKkpy-
XaIOLWKiA BO3GYX. DTO 3HaUUT, YTO NAOTHOCTh OKPYXaOLWEro Bo3ayxa
1 U3onupoBaHHoro obbema Ha Bcex BbicoTax Oyaer pasHa, a cneno-
BaTenNbHO, Hall U30NUPOBaHHbLIA 06beM ByAET MMETL HYNEBOE YCKO-
peHue, T.e. YacTula OCTaHETCA Ha TOM JXe YPOBHE, Ha KOTOPOM OHa U
Haxoannacke nepsoHaYanbHO. 3TO COCTOsIHWME aTMOocthepst, Takan ee
cTpaTuduKaums, rpu KOTOPOI Ha BCEX BbICOTAX HasbiBaeTCA
y = y, = 1'C/100m cyxobespasnuyHoll.
TpeTuii BapuaHT B KaKOA-TO MEpe NPOTUBONONOXKEH nepsomy. B noc-
nefHeMm cnyyae npu nobom «Tonuke» BBEPX U30NUPOBaHHbLIA 0ObEM
Ha Kax Z aom yposHe By4eT XonofgHee, a CnefoBaTenbHo, TaXe-
nee okpyxawoujerc Bosayxa. [oatoMmy Hawa vactuua 6yger UMeTb
YCKOpEeHUe, KOTopoe HanpaeneHo BHU3. MHbIMM cnosamu, U3onupo-
BaHHbIA 0ObeM BepHETCA Ha UCXOAHKIA YpoBeHb. To e camoe npo-
U30WAET C Halell YacTuuer, ecnu ee nepBoHayansHO “TONKHYTL”
BHU3. Ha BCex ypoBHAX aTmocdeptl onyckarolwancs Yactuua byaer
Tennee oKpyXalLiero Bosayxa, CriefosartenbHo, nerye, u y Hee Oy-
AYT BCE yCnoBUst ANS BO3BPALLEHUA Ha UCXOAHbIA YPOBEHb. Takas
cTpaTudmkaums atMocdepsl, npu kotopoit ¥ < ¥, = 1'C/100m
HasbiBaeTcs cyxoycmoliyusod.

Mbl paccmoTpenu Tpu BO3SMOXHbLIX BapuaHTa crpam«pmxauwm
arMocthepbl Ana cyxoro {BraxHoOro HEHaChILEHHOro) Bo3gyxa. AHa-
TOTVYHO MOXHO NPEACTaBUTL U BRaXHOaZUabaTuveckne npoueccsl,
KOTOpbIE NMPOUCXOANT BO BraXHOM HacblLEHHOM Bo3fyxe. PasHuua
3aKIIO4AETCA NULLb B TOM, YTO CyxoaaunabaTuyeckuil BepTUKanbHbINA
rpaguvenHT Temneparypbl paseH 1°C/100mM, a BnaxHoaanabarnyeckuii
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Bapmasr 11 y>y,= ["C/100M BEPTUKAMNbHLIA rPagueHT Tem-
NepaTypbl MeHblLe U pasHseT-

7 Cs B CTaHASPTHLIX YCNOBUSAX
Y= 0,65°C/100x BnaxHoagu-
abaTtuyeckuii  BEpTUKANbHbIN
rPaaneHT TeMnepaTypbl MeHb-
we cyxoaguabartuyeckoro no-
TOMY, YTO NPV NOABEME BNaX-
HOro HachILWEHHOro BOo3gyxa
T NPOUCXOANT KOHAEeHCaLUMA BO-
AAHOrO Napa, HaxoAsLWErocs B
armocdepe. Kak u3BecTHO, NpU KOHAeHCaUMM BOARHOTO Napa Bhige-
TISIETCA TEMNO, a NPOUECC-TO Y Hac aanabaTuyeckuit, crneaoBaTensHo,
9TO TENII0 OCTAETCH B TOM e 0Gbeme BO3fyXa U pacxoayeTcs Ha ero

Harpes.

Takum 06pasoM MOXHO rOBOPUTL O BIIaXKHOHEYCTOMNBOIA CTpa-

Tudukauuu( y > 7,,) BnaxHobespasnuuHoi crparupukauum  u

Bapmanr 2: y=v,=1'"C/100m. (7 = 7,,)BNAXHOYCTOHIMBOI
crpatudpukaummn ( 7 < 7,,).

PucyHku, nosicHAOWME Mo-

7 BefleHue U30NMpoBaHHOro

ofbema npu TOA MAKU WUHOM

cTparutbukaumu  atmoccepbl

ANS BNaXHOro BO3RYXa, aHa-

NOrUYHbl NPUBEAEHHLIM BhILLE

T pUCYHKaM ANs CyXOro BO3ayxa.

W elle ofnH OvEeHb BaX-

HEIli BbIBOA MOXHO CAeNatb, NpodYUTaB Hayano 3Toro pasgena. Oka-

3bIBAETCA, BOCXOASALLUE BEPTMKAMLHEIE ABUXKEHUS BO3YXa BO3MOXHEI

TOMbKO NPU BrZDKHOHEYCTORYMBON CTpaTudmMkaummu armocdepsl, T.e.

korga( 7 > 7,.)-

Ho Tonbko BocxodALMe ABMKEHUA BO3yXa «OTBETCTBEHHLI» 3a
06pasoBaHue Ky4eBo-BOXKAEBON 06NaYHOCTY, 3 CNeQ0BATENLHO, [PO3,
nvBHe, rpaga, LWKBarnos ¥ T.4. 3TO 3HAYMT, YTO, MPOrHO3MPYs TEMNe-
patypy BO3fyXa Ha PasHbIX BbICOTAX, UMW WHBIMU CFIOBaMM, NPOFHO-
3Upys BEPTUKANbHLIA rPagneHT TEMNEPaTypbt HA pasHbIX BLICOTAX, U
CpaBHUBARA ero C BnaXHoaguabaTW4eckUMm rpagueHToOM, Mbl MOXEM
NPOrHO3UPOBaTH BOSMOXHOCTb BOSHUKHOBEHUS] BEPTUKAMbHLIX TOKOB,
Ky4yeBo-oxAeBon 0bnayHoCcT 1 BCero TOro, YTO ¢ Hell CBA3aHo. Cne-
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Bapmanr 3:: v <y, = 1'C/100M. [OBaTenbHo,  OBS3ATENbHbIM
ycrnoBsuem BO3HUKHOBEHUSA
_ Fpos3 SIBMAETCA YCnoBne
Z (7 > 7,)- ATeneps Borpoc:
noyemy obnadyHblie Kannu cpa-
3y He nagaoT Ha semnio? Oka-
3bIBaETCA BCE Aeno B BepTU-
KanbHbIX Tokax. Kak nssectHo,
obna4yHble Kannu UMEIOT cpaB-
HUTENBHO Hebonblne pasme-
pbi, U BEPTUKanNsHBIE TOKK WX NMPOCTO-HAMNPOCTO «AEPXaT» B-BO3AYXE.
370 KaK MbiNbHbBIE NY3biPW, KOTOPLIE YASPKUBAKOTCS B BO3LYXE Ba-
WUM gblXaHWeM, Unu KaK LWapuK OT fIMHF-MOHra, KOTOPbIR yaepXu-
BaeTCA B BO3fAyXe CTpyeit BO3fyXa U3 nbinecoca. ECrecTBeHHO, YTo
Bonee Taxenwie npegMeThl, a cneaoeartencHo, U Bonee Taxernble
Kannu yaepxuearTcs OONbLUMMKU BEPTUKANBHLIMM Tokamu. Bot no
3TOW NpPUYMHE B NMBHEBOM AONZAE Kannu No pa3Mepy 3HaYUTENbHO
Bonbiue, 4em Npu 0BMOXKHBIX 0CaaKax.

Moka Kanns maneHbkas, OHa He rlagaet. 3aTeM Kanns HavyuHa-
€T PacTy, ee yxe He YAEPXMBAeT BOCXOAALLMIA NOTOK, U OHa najaert
Ha 3emmo B BuAe goxas. OCHOBHblE NpuUuKHbI POCTa Kanerb cne-
Jyloire: pocT KPUCTanmnoB 3a CYET Kanenb, pocT Bonbiuux Kanenb
3a CYET MeMKuX, POoCT Kanernb 3a CYET KOarynsuuu (CTOMKHOBEHUS)
W 3a CYET pasnuuHbIX aneKTpudeckux noneil. OgHako, Teopus pocta
Kanens B obnake — Gonbilas caMocToATeNbHas npobnema, U Mol e
3aHumarkcs He Sygem.

Omo unmepecno:

H3BecTHO, 4TO cpefHmit pasMep OONaYHEIX Karelb paBeH 20 MM, a
Cpennuid puaMeTp Karuth noxnd 2 MM. [IpocTtas apudmerrka rOBOPHT O
TOM, UTO ATd 0Opa3oBaHKs ONHOH JOXKIAECBOH KaliH HYXHO, 4TOOBI Ipo-
H301LI0 CTONKHOBeHMe | MunnoHa (1) 00MayHBIX Kamemsb.

W ente ofus BOMPOC: MOYEMY KaILTH MOPOCH TIO CBOEMY pasMepy MEeHE-
HIE, 9€M Karii 0ONOKHBIX OC4AKOB, 4 Kaluld OOIOXKHBIX 0CaAKOB MEHbIIIE,
9IeM IUBHeBEIX? OKa3piBaeTCd NPHYMHA OHA: IPH MOPOCH B aTMOCepe Ha-
OnrofaroTCs caMbre crabole BEPTHKANBHBIE TOKHM, a IPH JIMBHEBEIX 0CAIKAX
~ CaMsl€ CHIBbHBIE. OHH-TO U «PETYIHUPYIOT» pa3Mep Kallelns.
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2.6. BOOA B ATMOC®EPE. OCALKH. -

O «KpyroBopoTe BoAbi B NPUPOAE» Mbl BCE 3HAEM eLLe CO LKOMb-
HOW CKaMbU: CONHUE HarpeBaeT 3eMMNK U BOAY, BOAA UCNAPSETCH, B
BuZe napa nogHUMaeTces B atmMocdepy, TaMm KOHAEHCUPYETCA U B Buae
0CafKoB CHOBA Nnonajaer Ha 3emnio. ExerogHo ¢ 3eMHOl NoBepXHOC-
TU (BoAa + cywa) ucnapsiercs 355 Toic. kv® Boabl. Bes Boga BeicTpo
BO3BPALLAETCH OfiATh Ha 3eMMN10, HO B aTMocdepe Bceraa HaxoauTes
npumepHo 13 ThiC. KM® BOAbLI. 3TO O4eHb MHOro! Takoe KOnNU4ecTBO
Bogbl B 11 pas GonbLue, Yem BO BCEX pekax Mupa. 3anac Bofbi B ar-
mocdepe oBHoBRSIETCS NPUMEpPHO Yepes 9 cyTok, T.e. 40 pa3 B rog,.

PaccMoTpum NyTb nonagaHua Bogbl B aTMocdepy. IToT nyThb
OfWH — ucnapexue. B npuHUuUne, ucnapeHue 3TO OTPLIB MOMeKyn
BOAbI (BOAAHOTO fiapa) OT NOBEPXHOCTU. MHTEHCUBHOCTE MCNapeHus
3aBUCUT OT TeMmnepaTtypb! BO3AYXa, CKOPOCTU BETPA U B MEHbLUEN
creneHu oT BenuyutHb! amoccpepHoro OaBnNeHns. dusnka rnpouecca
ucnapeHus sakryaetcs B cnegyowem. Ecnu npeacraeute ropu-
30HTafbHYIO NOBEPXHOCTb BOALI (PUC.2.6), TO Ha 3To# MOBEPXHOC-
TM NOCTOSIHHO MAET NPOLUECC OTPbIBa MOMEKYN BOAbl (UcnapeHue) u
BO3BpALLEHVE Morekyn Boabl U3 BO3ayXxa (koHAeHcauus): B saBuci-
MOCTU OT TOrO, Kakol npouecc npeobnafaer; MOXHO roBOPUTL UAK O
npouecce UCNapeHus, Unu 0 NPoLecce kKoHAeHcauun.

B Tex cnyvasix, KOrga KOMUYeCTBO «OTOPBABLUMXCS» MONEKYN
PaBHO KONMYECTBY «BEPHYBLLMXCH», MOXHO FOBOPUTH O NPOLIECCaXx Ha-
coileHus. Mpudem ynpyrocTs HackieHus sogsHoro napa (E) 6yger
Tem Gonbllie, Yem Bbile Temneparypa, T.e.ecnu T, <T,, TOE, <E, .

aafa Liafalapme [afalanal || Tt
Plal heletulo i) |0
Hompeue Hacommennic | Kossemcanss

Puc. 2.6. K nosicreruio (husuku npouecca ucnapeHus.
Ynpyroctb HacbiteHus (E) 3aBUCUT Taioke U OT arperaTHoro co-

CTOSIHWS BELLIECTBA: YeM TAXENee OTopBaTh MONIEKyny OT TON cpeab,
B KOTOPOI OHa HaxoguTcs (Yem Bonbiue cunbl cUernneHns Monekyn),
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TeM MeHbLUe YrpyrocTb Hackilenus. Mostomy E nbga < E soawl , a
YNPYrocTb HAaCbILUEHWs! Hag BOTHYTO MOBEPXHOCTLIO MEHbLUE, Yem
HajJ rOPU3CHTAMNLHO U elle MeHbLUE, YeM Hag BbiNyKnoil.

Puc. 2.7. Micnaperue ¢ 108epXHOCMU PasnudHOl KpUsUsHbI.

3710 npuMepHo kak Ber no Boge, Korda B OQHOM Chyvae BoAbl
TOMBKO MO LWUKONOTKY, B APYIOM MO KONEHo, a B TPETbeM NO Mosc.
EcTecTBEHHO, YTO B NocnegHeM chnyvae «BbIPBAThCs» U3 BOALI BaM
Bynet Taxenee Bcero.

CnepoeatenbHo, NpoYMTaB elle pas nocnegHuit adsau U BHU-
MarenbHO NMOCMOTPEB Ha pUC.2.7, MOXHO yBeauTees, YTo geicTsin-
TeNbHO, YNpYrocTb HachkiLeHUaA Hap, Bofol BonbLue, Yem Hag Nbaom,
a ynpyroCtb HacblleHWs Hag Menkumu kannsmu Bonblue, 4eM Hag,
KpyfHbIMY. ITO O4EHD BaXKHbIA BbIBOA. [leno B TOM, 4TO B oBnake Bcer-
Aa psaooM CYLLECTBYIOT Kannu pasHbix pasmepos. U BoT, npeacraBbTe
cebe cutyaumio, korga ynpyroctb HachieHus B obnake (e) Gonbile,
YeM Hap KpynHoi Kannei, Ho MeHbile, Yem Hag Menkol (E kpynH. < e
< E menk.). Npu Takom «packnage» Menkue kanniu npogormkatT ucna-
PATLCA, a KpyNHble KOHOEHCUPYIOT Ha ceba BoASHOM nap atMocgepsbl,
T.€. KpynHble Kannu B oBnake pacTyT 3a CYeT MENKUX Kanenb.

 AHanoruyHas KkapTuHa MPOUCXOAUT K C POCTOM 0BMaYHbIX KPUC-
Tannos: KPUCTanNbl UMEIOT BOSMOXHOCTL PacTh 3a CYeT BCeW Xua-
koW thasbl obnaka: kak 3a CHET KPYMHbIX, Tak U 3@ CUET MENKUx obnav-
HbIX Kanenb. Hy a poct pasMepoB o6naqHbIX 3r1EMEHTOB NPUBOAUT K
BbiNageHU0 0CaaKOB.

Xorenocb Gbl HANOMHUTL YMTATEMNSIM O CHOXHBLIX TErNoBbIX
npoueccax B obrnake. Befb M3BECTHO, YTO NpU UCMapeHun Boabl 3a-
Tpa4uBaeTca Tenno Ha npeodoneHue cun cuenneHus monekyn (600
kan Ha 1r unu npumepHo 2,5-10% px/kr), a Ha Nnaenexue Nbaa (pas-
pywieHWe NPoCTPaHCTBEHHON PELLETKU) AONONHUTENLHO TpaTuTest 80
Kan Ha 1 r unu 0,33-10° gx/kr. Mpu KOHAEHCAUUWM BOASHOTO Napa v
3aMepP3aHUM BOAb! BbIAENAETCA TAaKoe Xe No BeNUYMHE KONWYECTBO
Tenna. Bot noatomy npeactasuth cebe 4OCTATOMHO TOUHYIO MOAENb
ofinaka u Bcex NPOLIECCOB B HEM AIBNAETCA OMEHb CMOXHOW 3a8a4el.
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Hy, a He NPUBA3LIBaACH HENOCPEACTBEHHO K 0BNaKy, MOXHO CKa-
3aTb, YTO BOAA B aTmMocdiepe MOXKET HaXOZUTbHCH B TPEX arperatHbIX
COCTOAHUSAX. 8004, r1ap u ned. Horaa ropopsaT U 0 YETBEPTOM COCTOS-
HUKN — nepeoxnaxdeHHoli aode, Ho, NOXANYN, C TOHKU 3peHUA UK,
nyyLue roBOpUTbL O TPEX PasoBbIX COCTOAHUAX BOALI, @ HE O YEThIPEX.

B 3aBucumoctu ot Temnepatypel (T) 1 AaBNEHUA (p) COCTORHME
Briaru B atMocepe MoXeT ObiTh pasnuyHeiM. OHO, 3TO COCTOAHUE,
MOXET BbITh ONpeseneHo Tak HasbiBAeMOlt JUarpaMmmoil COCTOAHUA.

Puc.2.8. [luaepamma cocmosHus Ons enaau e ammocgepe.

Kak BuaHO U3 guarpammel, €cnu napamertpsl armocdepbl CooT-
BETCTBYIOT 3HA4YEHUAM, yKa3aHHBIM B TOMKE «A», TO B 3TOM Criyyae
yNpyrocTb BOAAHOIO napa B Touke «A» (e,) MeHbLLE ynpyrocTi Hacbl-
wenus (E), T.e. e, < E u, cnegosarernsHo, npu Takon cutyauuu Gyaer
NPOUCXOAUTDL NpoLiece ucnaperus. B Touke «Bx» HaoGopoT, ynpyrocte
HacblleHus e, > E, a 3To 3HauuT, 4To B JaHHOM cnyyae Gyaet npouc-
XOAUTb NPOLECC KOHASHCAUMKY BOASHORO Napa.

B Touke «C» BOASHOM Nap W BoAa HaxoasTcs B pasHoeecuu, Cne-
[OBaTeNbHO, B 3TOM Crly4ae MMeeT MeCTo MPoLIEce HacbilLeHns (e,=E).

Ha puc.2.8 3ameTHO TaioKke, YTO NpW OTpULATENBHLIX TeMnepary-
pax BO3fAyXa MakcuManbHas ynpyrocTb BOGAHOIO Napa Haf BOJol YyTb
Bonbiue, Yem Hafo NbAOM. JTOrO «YyTb-4YyTby» B aTMocdepe XBaraeT
[N5 BO3HUKHOBEHUA MHOIMX BaXKHEIX NpoleccoB. Kak yxe roBopunock,
BO-NEPBLIX, 3@ CHET 3TOro B 0Bnake KPUCTanmbl PacTyT 3a CHET Kanerb.
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Bo-BTOPbIX, MO TON e NPUYUHE FOBOPST, ¥ FOBOPAT COBEPLLUEHHO Cnpa-
BEANUBO, YTO «CHEXHLIA NMOKPOB CheAAET TYMaH», TaK Kak Kanmnu Tyma-
Ha UCNapAIOTCS, U BOAAHOM Nap KOHAEHCUPYETCS HA CHEXHOM NoBepX-
HOCTY TEM CaMbiM YMeHbLLIAs BOOHOCTb TYMaHa U «Cbefjas» ero.

3mo unmepeco: ;

Xurpsiit BOIIPOC: MOXATYHCTa, MOKAXKUTE TOUKY Ha AUArpaMMe COCTO~
SHHA, KOTOPas COOTBETCTBYET COCTOSHMIO BOMSHOTO Napa B Baileif koMHare.

" Kax MBI mprcanu TOJIBKO 9TO BHIIIE, HeGONMbLTad Pa3HULa B yIIPYroc-
TH HaChIMEHNA Haj BOAOH M HANO AbUOM («YyTh-UyTh») IPHBOJAT B ar-
Mocdepe k Cepre3HBIM U 09eHb HHTEPECHRIM TpoLeccam. ITo B kakoii-To
Mepe HarmoMuHaeT paboTy 0OBIKHOBEHHOrO udTa. O613aTeNBHOMN FaCTHIO
KaskI0ro Ta SBIACTCA IPOTHBOBEC, KOTODEIH 10 CBOEMY BECY «UYyTh-
JyTh» TsXKellee KaOGuHbI ¢ MaccaxupaMmd. B pesynbsTare faxe HEOOIBHIOTO
110 MOMHOCTH IBUTATENS JOCTATOUHO JUIA NpHBEICHHA KaGWHEBI TU(Ta B
RBMAKEHME, M ITO BOIMOXKHO NPAKTHIECKU NpH MOO00M Bece KabuBn aud-
Ta. 3AeCh, KaK U B aTMocdepe (wIH B aTMOchepe, Kak u B Tudre), paboraer
NPUHIUIT «9YTh-qyTh».

I'oBops 0 mpoueccax wcnapeRds ¥ KOHICHCAHHUH, X0UETCA IIPUBECTH
Takoi mpumMep. OnHa Gepe3a 3a IO HCMAPSET HECKONBKO THICSY JHUTPOB
BOJBL, @ 3TO 3HAUMT, YTO 32 CONMHEUHBIN HEHL KAXAOS ACPEBO UCHApseT B
armocdepy 3 - 5 Besep Bomsl. Y 3TO TONBKO ONHO AEPEBO U B ONUH JICHD!

H eme oauH rnipuMep, KOTOPBIA HAIMAAHO NMOKA3bIBAET BCIO CUITY M Be-
nuqpe aTMoCQepHBIX mporieccoB. Ecnu mpencTaBuTh cebe KydIeBo-mOxKae-
BO¢ 00mako cpemnix pasMepoB (10x10 XM o rOpU3OHTAH U 5 KM B BBICOTY)
W CAUTATh, YTO €T0 BOAHOCTH paBHa 1 T/M® (3TO MEHBINE CPEAHETo SHAYCHHSA
BOJHOCTH B Ky4eBO-IOKAEBOM obiake), To B.obIaxe Takux pasMepoB CO-
aepxwurcs 5-10° toun Bomsl wian 10000 xene3HOXOPOKHBIX LIUCTEPH. DTOA
BOHO# U3 06Nlaka MOXHO MOJHOCTRIO 3aIOMHKTE Oacceitn rryOuHOM 5 M ¢
ropu3oHTaNEHAIME pa3mepamu 100x1000M. Dra «Boma» o0pazoBaiack npy
KOHJICHCALM BONAHOTO Mapa, HaXOOWBIIETOCH B BO3MyXe, a, KAK M3BECTHO,
Ipx KOHAEHCALIWY BOASHOTO [Iapa BeLeNseTcs Temwno. Tak BOT, €Ciii OB Bce
TEeII0 KOHAEHCAIMK TIOMUIO TONBKO HA HArpeB BOMBI, TO BEIACIHBIIMXCS
3-10° I'kan Teruia xsaruno GBI 4714 TOro, 9T0GE! HarpeTs OT O xo 100 rpaay-
coB GacceitH ¢ sonoit pasmepamu 5x100x6000 M. Takoe KOJHYECTBO IHEP-
THH COIOCTABMMO C 3Hepryueil NepBhIX aTOMHBIX 60M6.

Tenepb AaBaiiTe NOroBOPUM HEMHOXKO 06 ocapkax. Ocaakamu
Ha3blBaAIOT BOAY B XMAKOM WM TBEPAOM COCTOSHUM, KOTOPas Bbina-
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LaeT U3 06rakoB U 0CaXGaETCH U3 BO3yXa HA NOBEPXHOCTh 3eMNY
UnNu Ha pasnuyiHblie NpeaMeTLl (poca, uken 1 1.4.). B 3aBucumoctu ot
npoLiecca o6pasoBaHusi, pasMepoB BbiNaAaloWMUX YacTuL U NPoAon-
MUTENBHOCTU BLINAAEHUS PA3NMYAIOT CRERYIOLLe TUNbl OC3LKOB.

Mopocsuwue ocadky (Mopocsk). Mopocsillne 0caiku BLINaAatoT,
KaK paBuno, U3 CROUCTLIX UITM PEAKO U3 COUCTO-KY4YEBbIX 0BNaKoB.
Kannu mopocu umetotr guametp He Gonee 0,5 MM, a CHEXHas MOPOCh
COCTOWUT M3 OMeHb MareHbKUX Mo pasmepy CHexuHok. Mopocsume
OCafKW XapakTepHbl ANA TEnnol BO3AYLUHOW MacChl, 0coBeHHO B
TENNoM cekrope YuknoHa. MHoraa aTn ocagky B 30He Tennbix OpoH-
TOB MOFYT BO3HUKHYTb 32 CHET YKPYMHEHUs 4actul TYMaHa, BbpOX-
AEeHNA 0BNOXHbLIX OCAAKOB UNK {O4EHb PERKO) 3a CYET BLIPOXAEHUS
FINBHEBBIX OCAAKOR.

06n10xHbIe 0cadku. ITOT BUJ OCAKOB BCerga BhillagaeT ua cno-
UCTO-A0XKAEBLIX 0BMAKOB, O4EHb PELKO U TOMNBKO B XONOAHLIN Nepuog,
roAa — U3 BbICOKO-CIIOUCTLIX 0GnaKkos. Kannu Joxas UMeoT AuaMeTp
forniee 0,5 MM, 2 pasMepbl CHEXWHOK U CHEXHBIX XITOMbeB 0BblYHEbIe
ons cHeronaga. Haubonee yacto obnoxHble ocafku HaBnoaalwTes
B 0BnacTi Tenmnbix armocgepHbiX PPOHTOB, HO OHU- MOFYT BbiNa4aTh
1 B 30He nwboro ¢poHTa. OBnoxHbLIE 0Caakyu MoryT BbiTh cnabbimu,
OYEHb MIOXOXUMU Ha MOPOCH, YMEPEHHBLIMW UMK CUNbHLIMK. OHU Bbl-
NafaloT HenpepLIBHO UMW C NepepbiBaMu, HO, Kak NPaBUno, [OCTaTO4-
HO NMPOACMKUTENBHOE BPEMSs (B0 HECKONBKUX CYTOK NOAPAA).

JTusHessie ocadku. flusHeBble OCafkyl BbINaAJaOT U3 Ky4YeBo-
Joxaesoi oBnayHocT. 3TO KpynHbie Karnu AOXAS UM XI10Mss CHe-
ra, a TakKe CHeXHas Kpyna unw rpag.

NuBHeBble OCanKkN XapakTepHbl Ans HeyCTOl7I'~|MBbIX BO3AYLL-
HbIX Macc ¥ XOnofHbIX PPOHTOB. JTOT BUA OCAAKOB 4acTo COMpo-
BOXAAETCA rpo3aMu 1 WwKsanamu. JIuBHEBLIE OCaAKMU noyTK BCEraa
KPaTKOBPEMEHHEI 1 BHE3AMHLI, U MOCHE NPEKPaLeHUs MOryT Yepes
HeGonbLLi¥e NPOMEXYTKM BpEMEHU BOSHUKHYTL CHOBA.

3mo unmepecro:

YucTo 00BIBaTENRCKHUIT COBET YUTATENO. ECITH BB OKa3aIHCh Ha YIHIIE
6e3 30HTHKa, U MOMany [MOX MOPOCh WNK OONOXKHOU KOXIE, TO TIOCTApAil-
TECh KaK MOKHO CKOpee I06parhes 10 MECTa, HE IepexuaiTe, HoKa TOXIb
npekparutcst. OH IPeKpaTHTCs HECKOPO, i BEI OTO3NAeTe K MECTY Ha3Hade-
HY. 30HTUK, €CIH OH Y Bac ¢ coboi, ITOMOXKET COXPaHUTh BaM IPUCTOMHLIIA
¥ TIOUTH «CyX0it» Bun. Ecnu ke Ha ynuie NUBeHb, TO He HanelTech, 4TO Bac
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OT HETO MOKET 3alMTUTE 30HT. M3-3a CHIBHOTO BETpa NpH JIMBHE BEI BCE

- paBHO MPOMOKHETE O0 HUTKH (OfHa ronosa OymeT cyxoit). ITostomy Hago
KYAa-HHOYIb «CIIPATATLCA» MO KPhIITY, Hepexaars MusryT 10 - 15, a motom
OBICTPO, ITOKA JINBESHD HE Havancs CHOBA, IPOXOKUTE CBOM myTh. MeiiTe B
BUIY, 4TO 3TO «HayIHO OGOCHOBAHHbLIE COBETHI».

MMporHo3 ocaakoB TECHO CBA3AH C MPOrHo3oM obnavHocTu. B
YMEpPEHHbIX LULMPOTAxX B TEYEHWE BCEro rofa 0Cagku Yalle BCEro Bbi-
nafatoT U3 CIOUCTO-A0XAEBbIX U KyYeBO-A0KAEBLIX 0OnaKkos. B aTux
obnakax co3aalTcs 6naronpUATHbIE YCNOBUS 4NA NPEBLILLEHUSA CKO-
pOCT NAJEHNS Kanenb Haf CKOPOCTbIO BOCXOASALLMX ABMKEHUA.

PocT kanens unu KpUCTannos NbAa NpoOUCXOaNT, B OCHOBHOM, B
pesynbrare KoHAeHCcaUuu NepeHachiLeHHOro BOGAHOrO napa. Ha ux
MOBEPXHOCTU 1 3aBUCUT OT TEMNEpaTypbl BO3ayxa B obnakax. Ocag-
Ku BbIafAaloT oObiMHO U3 CMELaHHbIX 0BraKkoB, KOTOPbIe COCTOAT U3
Kanenb U KpUCTannos.

OBwwit nporHo3 0caaKkoBs LienecoodpasHo NPOBOAUTL B Creay-
HOWeR NocnesoBarenbHOCTU.

‘ Bo-nepsbix, HYXHO pa3paboTaTb NPOrHO3 NOABNEHUA, Nepe-
MeLLeHUa n aBonoymum obnakos, gawwmx ocagku. Mpu atom ocoboe
BHUMaHUWe yaenseTcs (pOoHTasbHbIM CUCTEMAM, C KOTOPLIMU OBbIY-
HO CBA3aHO BhINaLEHNE OCAAKOB. '

Bo-sTopbix, paspabaTbiBaeTcsi NPOrHO3 nepeMeLleHns i 3so-
MoUMY yxe CyLlecTBYIOUEN 30Hb 0CaAKOB B 3aBUCMOCTU OT 3BO-
mouuu obnayHoih cucTemst U 3BonLMM Bapudeckoro obpazoBaHus,
C KOTOPOW CBA3aHa aTa obnayHas cuctema.

B-TpeTbux, gaetcs nporHos nonoxeHus uaotepmol -10°C oTHO-
CUTENbHO BEPXHeN rpanutbl 06rakos. 3TO CBA3AHO C TEM, UTO NPU
Temneparype -10°C B obnake ye MOXET HayaTbCA KpucTannusa-
uua, T.e. obpasosaHue TBEPAOH haskl, a NP 3TOM BO3HUKAKT 06-
NOXHbI€ 0CaaKM.

BuinageHue 06noxHsIX U POHTaNbHBIX OCaAKOB NPeAcKasbiBa-
€TCA AOCTaTONHO YCnelHo OAHOBPEMEHHO C NPOrHO30M NepemetLie-
HUSA NUHUN (PPOHTA, BHOCA T€ UMW UHbIE KOPPEKTUBLI B CBA3W C 3BO-
ToLUuen ppoHTa, CyTOMHBIM X040M ODMakoB U 0CaAKoB, BNUSHUEM
oporpagum v Jpyrux MecTHbIX 0COBEHHOCTEl paitoHa.

MpeackasaHue BHYTPUMACCOBbLIX JIMBHEBLIX OCALKOB CBSA3aHO C
GonbLUMMN TPYAHOCTAMM, TaK Kak oHU HauBoree nogsepXeHbi MecT-
HbIM BAUAHUSAM U UMEIOT GONBLLUOHA CYTOMHBIN X0,
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-He meHbluve TPYRHOCTU BO3HWKAKOT U NPU MPOrHO3e MOPOCK.
Jeno B TOM, 4TO Aaneko He U3 BCeX COUCTLIX oBMnaKkos BoiNagaer
MOpPOCh, MOITOMY, €CMNU B NPOrHO3E YKa3bIBaKOTCHA cnoucTbie obnaka,
3TO eLUe He 3HaYUT, 4TO MOPOCh Byaet HabnwaaTbes.

Takvum o6pasom, Ans NporHo3a 0¢afkos HeoBX0ANMMO:

- WMETb NPOrHo3 oONavyHoCTY; '
- 3HaTb ToNwWuHy crost obnakos;
- 3HaTb MHTEHCUBHOCTb BEPTUKANLHLIX ABUMXEHUA BHYTPU obnaka

UnK Ha ero BepxHeil rpaHuue;

- 3Harb (xoTA Gbl OPUSHTUPOBOYHO) MUKPOUINYECKYIO CTPYKTYPY
ofnaka u ero BOAHOCTDb.

Bua ocankos npeackasLiBagTCca ¢ yYETOM OXuAaemon Temnepa-
TYpbl BO3AYXA Y NOBEPXHOCTY 3EMIU U BLICOTHI U30TEPMLI 0°C. dMnu-
PUYECKN YCTaHOBINEHO, UTO My BbICOTE HYNeBo U3oTepmbl Sonee 500
M W TeMnepaType B NPU3ISMHOM cnoe euitle 3°C, BbINAZAcsT TONbKO
Aoxab. Ecrnu BeicoTa HYNeBo# UsoTepmMel Hke 500 M, a TemnepaTypa
B NPU3EMHOM crnoe Huxe 3°C — BbiNagaeT CHer UM MOKpPLIl CHEr.

2.7. BO3[YLUHbIE MACCbl 1 ATMOC®EPHBIE ®POHTHI

BosayLiHoil Maccoit HasbIBaIOT «nopuMKU» BO3ayxa B Tponocde-
pe, pasmepbl KOTOPLIX COUsMEpPUMbl C BONbLLIMMK YaCTAMI MATEPUKOB
U OKEaHOB, U KOTOpbie 06MafaloT HEKOTOPLIMU OBLLUMMU CBOMCTBAMMU U
nepemeLLalnTca B O4HOM HanpaeneHun. Vs onpegenexus cneayer, uto
rOpU3oHTanNbHbIE PasMepbl BO3AYLLHOW Macchl konebniotca B npene-
nax or 500 10 4000 kM, a BepTUKanbHble — OT 2 0o 10'km.

K 0CHOBHbIM CBOWICTBAM BO3OYLUHLIX MaCC OTHOCSATCA Temiepa-
Typa BO34yxa, BNaXKHOCTb BO3AYXa Ha pasnu4HbiX BbICOTAX, BepTU-
KanbHblit TEMMNEpaTypHbii TPaaUeHT U NPO3PaqUHOCTb armoctepl.
dopMupoBaHUe BO3gYLUHOW MacChl NPOUCXOAUT NOf BO3AEHCTBUEM
nofcTUnaloWwen NoOBEPXHOCTU. Haxoasch AMUTENBHO Hag OAHUM U
TEM Xe patioHOM, BO3AYLLHAA Macca NPUHUMAET XapaKTepHbie 3Ha-
UEHUA TEMMNEPATYPLl U BN2XXHOCTU KaK y NOBEPXHOCTU 3EMMU, TaK U
Ha BbiICOTax. bnarogaps aToMy XapakTepHbiM CTaHOBUTCA W BepTu-
KanbHbll rpafiueHT TemnepaTypbl B BO3AYLLHOWK Macce, U YyCroBus
pa3BUTUSA BEPTUKaNbHbLIX ABWKEHWA B HER, 1 kak cnefcreue — 3a-
nackl 3HEpruM HeycToMuUBOCTY B Bo3ayxe. BospyliHbie macehl pas-
nuvaloT Nubo nNo TEPMOAVHAMUYECKUM XapaKkTepuctukam, nudo no
reorpacou4eckoMy NONOXKEHUIO O4aros ee PopMUPOBaHUS.
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Teroll HasbiBAETCA BO3AYLUHAA Macca, KOTopas nepemMetia-
erca B Bonee xonofHylo cpedy, T.e. Ha Bonee XOnNOAHYIO MOACTH-
NaloWwylo NOBEPXHOCTb. X0100HOU, HaobopOoT, Ha3kLIBAETCA Takas
BO3AYWHAA Macca, koTopas nepemewjaetca Ha Bonee Tennyio noa-
CTUNAIOLLYIO NTOBEPXHOCTD.

TepMuuyeckoe BO3aSHCTBME NOACTUMAIOLIEH NOBEPXHOCTU Ha
BO3OYLIHYIO Maccy NMPUBOAUT K CYLLIECTBEHHRIM M3MEHEHUAM ee TeM-
flepatypHOro pexuuma. Tak, Ternnan BosgyluHas Macca ByaeT oxnax-
[aTbCsl CHU3Y, a XONoLHas — CHW3Y MPOrpeBaThes. JTO NPUBEAET K
U3MEHEHUID BEPTUKANbLHOTO FPajueHTa TeEMNepaTyphbl, KOTOpbI OygeT
YMEHbLLUATHCH B TENSON BO3AYLUHOW Macce U yBENMYnearhcsl B Xonog-
Holi. CnegoBarenbHO, TEMNAA BO3AYyLUHAA macca ByaeT CTaHOBUTHLCA
Bonee ycToitunBoi, a xonogHas, Haobopot, Gonee HeyCTONYNBOIA,

B 3aBucumocTn OT BENUYMHBLI BEPTUKANBHOMO TEMNEPAaTYPHOrO
rpagueHTa BO3[YLIHBIE MacChl Pa3fensoT Ha YCToWYMBbIE U-HEyC-
TOMYMBLIE, @ B 3aBUCUMOCTN OT UX BNAroCOLEPKaHUA — Ha Cyxue u
BraxHbie. [ina kaxA0ro Tuna BO3AyLWHBIX Mace XapakTepHk! onpeae-
NeHHble YCroBus norogb.

MNpu reorpadmueckoii knaccudukaumum Bo3ayLLHbIX Macc pasnu-
YaIoT BO3AYLUHLIE MACCh! YETLIPEX LUMPOTHBIX 30H: apKTUHECKUNA Unu
aHTapKTU4eCKUi BO3AYX, BO3AYX YMEPEHHbLIX LWUPOT (MONAPHLIA BO3-
" AyX), TPONUYECKNIA BO3JYX U BKBaTOpManbHbii BO3gyX. B kaxaom us
YETbIPEX NEPEYUCTIEHHBIX TUMOB (KPOME 3KBAaTOPUANbHOMO) BO3AYX
MOXET ObITb KOHTUHEHTAMbHBIM UM MOPCKUM.

3HaHue ovaroe hOPMUPOBaHUA, MyTEN ABUNKEHUS W OCHOBHBIX
XapaKTEPUCTUK BO3GYLUHLIX Macc UMeeT Oonblloe MPaKkTUYeckoe
3Ha4YeHue, TaK Kak 4aeT BO3IMOXHOCTb MPaBWUNbHO OLEHWUTL XapakTep
norofbl B 3aJ,aHHOM palioHe.

PaccmoTpumM OCHOBHbIE TUMbi BO3AYLUHBIX Mace, NOCTYNatoWwmuX
B EBpony unu ¢opMuUpyIoMXCa Hag ee TeppuTopueil.

Mopckoi apkmuveckuil 6o3dyx (MAB). 3totr Bo3gyx noctyna-
eT B EBpony ¢ ceBepo-3anagHbiMu, pexe ¢ CEBEPHLIMUA, BETPAMU U3
paitoHa Mpennanguu 1 LinuuGeprena. poxoas Hag OTKpPbITEIMU OTO
nbja TennsiMu Bogamun Hopseexckoro u CerepHOro Mopei, MOpCcKoi
apKTU4ECKUid BO3ZyX NPOrpeBaeTcs, yBnaxHAeTcs 1 npuobpetaer He-
ycTorumnsyo cTpatudukauuio. Y nobepexbs CesepHoit Esponel MAB
B TEYEHUE BCEro roaa ABMAETCA HEYCTOWYUBOM BNAXKHON BO3AYLLIHON
Maccol, HO, Kak NpaBuno, B 3TOM BO3AYyXe rpo3 He GbiBaeT. Mpu npo-
JABUXKEHUN HA MaTEPUK CBOMCTBA U XapaKTep NOrofHbIX YCIOBUA 3aBK-
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CAT OT BpeMeHu roga. Jletom, nepemMeLlasch Ha Tennbli MaTepuk, aroT
BO3AYX CTaHOBUTCH elilie Gonee HeYCTONYUBbLIM U MPEBPALLAETCS B KOH-
TUHEHTaNbHLIA yMepeHHsd Bo3ayx (KYB). 3umoii npu aBwXeHun Hag
MOKPLITLIM CHEroMm matepukom MAB oxnaxpaercs oT 3eMHOl nosep-
XHOCTH, T.€. CHU3Y, W NCCTEMNEHHO TEPSET CBOK HEYCTONYMBOCTDL, Nnpe-
BpaLlasch B YCTONUMBYIO BO3AYLLUHYIO Maccy. B nepexogHbie ce3oHbl
rofa aToT BO34yX AHEM SIBMSETCA BNAXKHOW HEYCTONYUBON BO3RYLUHOM
Maccoi, a HOYbIO NPUOBPETAET YCTONUMBYIO CTPATUUKALMIO,

Yenosust norofAbl B MAB 3aBUCAT OT Xapakrepa CUHONTUYECKO
0BCTaHOBKY, NPU KOTOPOW NPOUCXOAUT BTOPKEHUE ATOro BO3Lyxa B
Espony, a Takke OT KOHTpacTa TEMNepaTyp Mexay BO3AYyLLHON Mac-
COit ¥ noacTUnaoLiell NOBEPXHOCTbIO.

KoHmuxenmanbHbill apkmudeckuli eo3dyx (KAB). KOHTUHEHTaNb-
Has BO3fylUHasA Macca, noctynatowas B Espony, dpopmupyerca 8 paiio-
He bapeHuesa u Kapckoro mopei U nonyoctposos Aman u TaiMbip.

dopmuporaHne KAB npoucxoaut Hag XonogHow, MOKpbITOM
JibgamMy U CHerom nopcTunarolleil nosepxHoCcTe. B ovare dopmu-
poeanusa KAB B TeuyeHue BCEro rofa ABNAETCH YCTORYUBON BO3aYLL-
HOI Maccoil. Ero ycronumsocTb 0COHEHHO CUMBHO BhipaKeHa 3UMOiA,
HO, KaK MpaBu1IIO, COXPaHAETCA U NETOM.

3umoit B aToM Bo3ayxe npeobnagaer manoobnavHas noroga ¢
HU3KUMU Temneparypamu 1 MOPO3HBIMU JLIMKaMKU U TymaHamu. fle-
TOM 33 CHET NOBbILLEHUS TEMNeparTypbl YacTo Haﬁnlo,qarorcn nnov-
Hble TYMaHb! U HU3Kaa crioucras oBnavyHocTb.

Ha esponeiickyto yacth Poccuu KAB noctynaer ¢ ceBepo-Boc-
TOYHBIMU, pexxe ¢ ceBepHbiMU BeETpamu. 3umoil Hag EUP ator Bo3-
AyX oCTaerca cyxum u ycroiuuBbiM. O6bIMHO B Hem HaGniopaeTcs
ManooBnayHas MoOpo3Has rnorofa ¢ HU3KUMU U OYEHb HUKUMU TEM-
nepatypamu. MHoraa us 3Toro Bosgyxa BbiNaAAOT NEAAHbIE UMb, a
B 30HE KPYMHLIX FOPOA0B U KPYNHLIX NPOMBILUNEHHBIX PennpUsATHil
(aspogpomoB) 06pasyloTCA MOPO3Hble AbIMKU U NeasiHble TyMaHbl.
Jletom, nepemeiasch Ha Tennbii matepuk, KAB cHusy (0T semnu)
HaYMHaEeT NporpeBaTbesl, CTAaHOBUTCS HEYCTOWYMBLIM 1 Gonee Bnax-
HbiM. B aTom Bosflyxe B cpegHel -nonoce EUP moryT Habniogatbes
crnabble NMBHEBbIE OCaOKYU U O4EHb PEKO — rposbl.

B nepexoaHbie Ce30Hb! rofa KOHTUHEHTaNbHbIA apKTUYECKuii BO3-
Ayx Hag EYP Asnsetcsa He OueHb BRAXHOW HEYCTOMMMBOM BOIARYLIHOW
MacCOM, U3 KOTOPOIi HacTO BLINAAAIOT OCaAKW B BUAE KPYTbl UMK CHera.,

ParHvWe OCeHHUe W no3gHVWEe BECEHHWE 3aMOpPO3KW, a TaKkke
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camble HU3kMe TeMNepaTypbl Bosgyxa B EBpone ces3aHbl UMEHHO C
BTOPXEHUEM KOHTUHEHTANBHOIO apKTUYECKOro BO3AyXa.

Mopckoli ymepeHHsIld eo30yx (MYB) cdopmupyeTtcs B yMmepeH-
HbIX LLIMPOTaxX ATNAHTUHECKOrO U TUXOrO OKEZHOB.

31mMoih Macchl XONOAHOrO KOHTUHEHTANBHOFO BO34yXa U3 paito-
HoB KaHagbl NOCTYnaloT B PaioHbl CO CPAaBHUTENbHO TernbiMu BO-
Aamu ATNaHTUKU, U B Npouecce ABUXEHUS K BOCTOKY npuobperatot
Mopckue cBoiictsa. [porpesaschk OT BoAbl cHu3y, MYB ctaHoBuTCS
HEyCTOWYMBLIM U BraxHbiM. oatoMy y noBepexbs 3anagHoit Es-
ponbl B aTOM BO3ayXe YacTo HabnioAaeTCA Kyyeso-goxaesan obnay-
HOCTb, fIMBHEBbLIE OCaAKW U, YTO OYEHb ONAcCHO M3-3a TPYBHOCTEN
MPOrHO3UPOBAHUSA, — 3UMHKE rPo3bl. [pu aToM 06bIMHO OblBAET CUNb-
HbIA TOPBIBUCTLINR, @ MHOTAA U LIKBANBHDLIA BETEP.

Mo mepe npogeBuxeHus B rnyBs xonogHoro marepuka MYB
TEPSET CBOK HEYyCTOMYMBOCTb, OXTIaMAanch CHU3Y, U npuobperaer
ycTouusyro ctparudmkaumio. Hag EYP ato tunuyHas BnaxHas yc-
ToiuMBaA BO3AYLIHAA MAcca C HU3KOW CNOMCTON 0BnavyHoCTLIO, Ty-
MaHaMmu Unu abIMKaMu, MOPOCALLUUMM OC3AKaMKU U criabbiM CHETOM:.
Mpu akTuBHOM NepemMelleHnn ITOrO BO3OyXa Ha BOCTOK 4acTo Ha-
BnaaleTea oTTenenu, KOTopble MOTYT AOX0AWUTL 4o Ypana.

Jletom (hopmuposaHue MYB npoucxoguT Hag ceBepHON ATnaH-
TUKOI, B paitoHe Mcnanguu. 3aecb Han OTHOCUTENBHO XOMOAHOW BOA-
HOW MOBEPXHOCTLIO BO3AYX UMeeT 0BObMHO YCTONUMBYK CTpaTUdmMKa-
uuo. MNpu ceoem npoaBUMkeHUM Ha BOCTOK (B Espony) MYB nonanaer
B Tennble BoAbl IonbdcTpUMa, Nporpesaerca cHusy, npuobpeTaer
HEYCTORUUBYIO cTpaTUUKALIAIO U AONOMKUTENBHO YBNAXHAETCS.

Y nobepexbs 3anagHoi EBponbl B 3TOM BO3gyxe COOEPXUTCH
OYeHb MHOrO BRiark, U Kak CNeacTBUE HEYCTOWYMBON cTpaTuhukaLmm
1 6oNbLLOFO BriarocofepXaHus — B 3TWX paitoHax YacTo HabnogaTes
SIBHU U rpo3bil. Mo Mepe NpoABWKEHUS BO3AYXa HAa MaTepuK Konuyec-
TBO U UHTEHCUBHOCTb NUBHEN U rpoa B MYB ymeHbilaeTcs, Tak Kak oc-
HOBHYI0 Maccy CBoel Briary aToT BO3AYX «TEPAET» yke Y noGepexss.

KonmuHeHmanbHbill ymeperHbill 8030yx (KYB). KOHTUHEHTaNb-
HbI YMepeHHbIi BO30YX OPMUPYETCS HaL YMEPEHHBIMU LUMPOTaMU
Espasuu u Amepukn. Hag Tepputopuein Esponsi u Poccuu 3TOT BO3-
AYX ABNAETCA MECTHOIN BO3ayLIHOW Maccoii. Kak u niobas sosaywHas
Mmacca, 3Ta BoagyluHas Macca obpasyeTcs B pesynsrate UsMeHeHus
OCHOBHbIX CBOWCTE APYrUX BO3AYLUHBIX MAacC, KOTopble ANIUTENbHOE
Bpems Haxoaunuck B 30He ymepeHHoix Wwupor. Ceolictea KYB 3na-
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YUTENBHO MEHAKOTCS OT 3UMBI K METY Y 3aBUCHT OT TOrO, B KAKOM KOH-
KPETHOM pailoHe OrPOMHON 30HbI YMEPEHHbIX WMPOT NPOUCXOANUIO
o6pazoBaHne KOHTUHEHTANbHOTO YMEPEHHOTo BO3AYXa.

3umoit KYB 06biMHO ABNAETCA XONOAHON BO3AYLLHON MacCoM,
a netom — Tenmnoi. 3uMoii B 3TOM BO3fyxe npeoBnapaer Hu3Kas
cnnowHas obnadvHocTb, UHOMGA ¢ MOPOCSILIUMI OCafKaMU U Tyma-
HaMW, a NeTOM — KOHBEKTUBHAA OBMayYHOCTD, uHoraa ¢ TNUBHAMU ©
rpo3amu BO BTOPOW NONOBUHE OHS.

Mopcxoil mponuveckuii 8o3dyx (MTB). 3toT Bosalyx dopmupy-
€TCS B TPONUMECKOk 30HE OKeaHoB, a MHorAa U Haa CpeanseMHbIM
mopem. B paiioHax dopmuposanua MTB 0BbiMHO ABMAETCA YCTOM-
YKUBOW 1 BNaXHOK BO3AYLLHON Maccoi. Ha KOHTMHEHTbI 3TOT BO3AyX
31MMOIA NPUHOCUT OBLLMPHBIE 30HBI TYMAHOB, HU3KOW 0BNaYHOCTU, MO-
pocsue ocagku u rononeaHLIe aeneHus.

Netom MTB Hag marepukamu GbICTPO NporpeBaeTcs CHU3Y u
NpuoBpeTaeT HEYCTOWYMBYIO CTPaTMdUKaLUIO. Yxe Ha HeBOmnbLLOM
ynaneHuu ot Geperosoit uepTel B MTB oTMeuaeTcs passutue kyde-
BO-AOXKAEBbIX 0BNAKOB, UHTEHCUBHLIE NUBHEBLIE OCAOKN U rPO3bl C
CU/TbHBIMU U OYEHb CUMbHBIMI BETPAMMU.

B nepexogHble ce3oHbl roga MTB aensetca oObiMHO BRaXHOM
¥ yCToiiumMBO# BO3AYLUHOW Maccoii. Tonbko Gnuke K nety (B KoHue
BECHbI U Hayane OCeHW) 3TOT BO3AYX B AHEBHbIE Yacbl MOXET OblTb
HEYCTONUMBLIM.

KowmureHmansHsil mponudeckuti 803dyx (KTB). dopmuposa-
HUe 3TOl BO3ZYLIHON MACChl MPOUCXOAUT Had KOHTUHEHTaNbHbLIMU
obnacTamMu TponMUYECcKoit 30HkI. s Tepputopumn Poccun aTo paitoHbl
Huxrero Mosonkes, a ana Tepputopun 3anagHon EBpOl‘IbI paiio-
Hbl CeBepHOit ApPUKM.

M3-3a oueHb CUMBHOrO MPOrpeBa CHU3Y NpaKTUYecku BCeraa
KTB sBrnisieTcA HEYCTONYMBOHK BO3AYLWHOA MACCOM, HO CRULLKOM Bbl-
COKUe Temnepatypbl M Hebonbluoe BNarocoaepXaHue npuBoauT K
TOMY, 4TO ofOnaka B 3TOM BO3yXe oBpasyloTcs kpaliHe pefko.

Nletom B KTB npeoGnagaeT xapkas U cyxas Noroaa, a 3umoit
HabnogaloTca HU3KUe cnouctele obnaka, MOPOCALUME OCaZkn U
CUNBHEIE TYMaHbI.

CnpasennuBocTu paay crnegosano 6bl JaTh XapakTepucTuky U
aKeamopuansHomy 8o3dyxy, HO Tak kak Ha TeppuTopun Poccuu u Ee-
ponbl 3TOT BO3AYX HE HAbM04aeTcs, TO O CBOUCTBAX ATOr0 BO3AYXa Mbl
ropopuTk He Gygem. Kpome TOro, akBatopuarnsHbIil BO3AYX Mo CROUM
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CBOWCTBAM .NOUYTU HU YEM HE OTIIUHAETCSt OT MOPCKOMO TPOMUYECKOro
Bogfyxa. Moatomy B rocnefHee BpeMs METEOPONOMU B TPONUYECKUX
CTPaHax nepecrarny BelAensTe €ro B OTAENbHYI0 BO3AYLLHYKO Maccy.
Y3kana nepexofHast 3o0Ha MEXAY ABYMSA Pa3NUYHbLIMU BO3ZYLUIHbI-
MU Maccamy HasblBaeTCst amMocghepHbIM (OpoHmMoM. ATMOCGEPHbINH
POHT (ppoHTanbHas 30HA) XapakTEPUIYETCA PE3KUMU USMEHEHUS-
MU METEOPONOTUYECKUX BENUHUH B TOPU3OHTANBHOM HanpaBneHrun.
WnpuHa nepexonHoi 30HbI y NOBEPXHOCTU 3emnu coctasnser 50 -
100 kM, a Ha Bbicotax 200 - 400 kM. TonuuHa NepexoqHon 30HbI
Yy NOBEPXHOCTU 3emMin He npesbiwaer 100 - 200 M, a Ha BLICOTaxX
ysenuyusaertcst o 500 - 1000 M. o cpasHeHUIO ¢ pasmepamy BO3-
OYLWHBIX Macc TofuHa NepexoaHoro cnost HeGonbilas, noaTomy
€ro HasbiBaloT (PPOHTaNbHON NOBEPXHOCTLIO, @ &ro nepeceveHue ¢
Kakon-nuBo Apyroil NoBepPXHOCTbIO —~ (PPOHTOM (NUHUeli dpoHTa).
MpoTaixeHHOCTb (hPOHTaNEHOR NOBEPXHOCTYU B HanpasneHuu, nep-
neHAnKYNspHOM nuHuK cdpoHTa, coctaensaer 600 - 1000 kM, a B Ha-
npasneHun Baone NUHUM (HPOHTa COOTBETCTBYET MPOTSHIKEHHOCTU
BO3AYLUHOHK Macckl (go 5000 km u Honee). Mo Beptukanu armocdep-
Hble PPOHTLI OBLIYHO NPOCNEKUBAKOTCA A0 BbICOTHI § - 6 KM.
$poHTanbHas NOBePXHOCTb BCEMAA HAKMOHEHA TaK, YTo of 9TOM
MOBEPXHOCTbIO HAaXOAWUTCS XONOAHbIA BO34YX, @ HaA Hell — TennbliA.
N3-3a HeGonblUON WMpPUHB! OPOHTANbBHOR 30HbI HA KapTax noro-
Abl oHa 0003HavaeTca (M3obpaxaercs) nuHueil. BaaumogeicTeme Bo3-
AYLLIHBIX Mace B 30He dpoHTa oBycrniosnusaet o6pasosaHue obna4Hoc-
T, OCaAKOB U Jpyrux fBNEeHUA norofbi. Takum oBpasom, Ha rpaxsule
ABYX PasNUYHbIX BOSAYLLIHBIX MACC B NEPEXOAHOI ((hpOHTANLHOMR) 30He
NPOUCXOQUT PE3KOE U3MEHEHUE METEOPONOIMYECKUX NAPAMETPOB B ro-
PU3OHTanbHOM HanpaeneHuu. OTCloa Takoe «TpeneTHoE» OTHOLLEHNE
CUHOMTUKOB-NPAaKTUKOB K Ka4eCcTBy CUHOMTUYECKOro aHanuaa, K npa-
BUIIBHOCTU NposeaeHust atMocepHbIX PPOHTOB Ha KapTax Noroas.
WUtak, atMocdepHblil DpOHT 3TO pasgen Mexay AByMst BO3-
OYLLHBIMU Maccamu, UMEeIoLLMmMY pasnuyHble napametpel. O6bMHO B
pasHbiX BO3AYLWHLIX Maccax Hambonee SpKo BbipaxeHa pasHuLa B
Temneparype Boagyxa v ero snarocofepxanuu, Mo cratucruke, npu
nepexofe us oaHoM BO3ZYLLIHOW Macckl B Apyrylo, Temrneparypa Bo3-
AyXay 3eMnu usmeHseTcsa Ha 5 rpagycos v Gonee, a Ha BbiCOTax — Ha
8 u Bonee rpagycos Ha paccTosHun B 1000 Kkm.
ATmocdepHbie hPOHTBI KnaccUpuLMpyIoTCa No LenoMy pagy
npusHakos. OCHOBHEIE NPU3HAKYU KnaccudUKaLlum cnegyrowme:;
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o 2eozpaghuyeckoMy NoAOXEeHUI0 aTMocdepHble PPOHTL! Bbl-
BatoOT:

- apKTUMECKUI POHT;
- MonspHbIA pOHT,
- TPONUYECKUI (DPOHT.

Mo 20pusoHmMansHoOll U eepmukanbHOU  NPOMSKEHHOCMU
ghpoHma atmocdepHsie HPOHTHI MOrYT GblTs:
~  OCHOBHbIE;

- BTOPWuHblE.
o ocobeHHOCMAM CMeWeHUs 8030YWHBIX MAcC aTMOChepHble
OpOHTLI BbiBAKT:
Tenble;
xonoaHble (1 u 2 poga);
HeATpanbHbie;
cTauuoHapHble (ManonoaBuXHbIE).
1o cnoxxHocmu e3aumodelicmeus s030yWHbIX MacC 6 30HE
ghponma armocctepHble hpoHTh BoiBatoT:
- NpocTbie (Tennblé UNn XonoaHbIe);
- CNOXHble ((bpOHTLI OKKIIO3NN).

B 3asucumocmu om 8blpaxeHHOCMU XapaKmepuCmuK aTMoc-
meprle PpoHTLI BbiBalOT:

-~ XOPOLUO BbipakeHHbIe PPOHTbI;
- pasmbITble PPOHTHI;

- obocTpsiowMecs OPoHTHI;

- pasmblBalowmecs PpoHTLI;

- MacKupoBaHHbIE (PPOHTLI.

Bce xapakrepucTuku atMocdepHbiX (hpoOHTOB Mbl paccMmarpu-
BaTb He ByaeM. OTMETUM TOMbLKO, YTO XONOAHbIE PPOHTLI 0BaCTPS-
I0TCS AHEM W Pa3MbIBAIOTCA HOUBKD. 3TO OBYCNOBNEHO YBENUYEHUEM
AHEM nporpeBa 3eMHOM NMOBEPXHOCTY U KaK CNeACTBUe — YBenude-
HUEM CKOPOCTU BEPTUKANbHLIX TOKOB W yBENUYEHMeM KOMW4ecTsa
00nMavHOCTU U UHTEHCUBHOCTU OCaAKOB.

Tennsie GpoHTbI, HAOBOPOT, 0BOCTPAKTCA HOYLIO U Pa3MbIBa-
toTca gHem. OBocrpeHue TennblX (GPOHTOB HOYLIO NPOUCXOLAWT 3a
CYET OXNaKASHUA BepXHel rpaHuibl oBnayHoOCTU W KaKk CneacTeue
— YBENMYEHUE BEPTUKANBHOMO rpagueHTa TeMnepaTypbl, BOSHUKHO-
BEHWE Ky4E€BO-A0XKIEBON 06NaYHOCTU, IrPO3 U NIUBHEBbLIX OCAAKOB.

Camas «nnoxas» Unu camas crnoxHas noroaa NpakTU4ecku Beer-
Aa Habnioaaetcs 8o (PPOHTANLHLIX 30HaX. 3AeCh U CNQLLUHAsA, 4acTo
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HW3kas, 06NavyHOCTb, CUNbHBIE 0CAAKN, CUMNbHLINA W NOPLIBUCTLI BETEP.

OO6LMHO X0onofHble (PPOHTL! CMELATCA HECKONbKO ObicTpee,
YyeM Tennble, U Yepes HeKOTOPOE BPEMS XONOAHLIA HPOHT «JOrOHAETY
Tennbil U CMbIKAeTcA ¢ HUM. lNpu 3TOM BO3HMKAET TaK Ha3biBaeMbIi
POHT OKKNIO3UY, XONOAHBIA BO3AYX, KaK Bonee TANENbIH, BoITECHAET
TENNLIR BO3AYX HaBepX, U B 3TOM BO3AYXe COXPaHAKITCA OCHOBHbIE
obraka u ocagku. Ecnu 3a xonogHbiM POHTOM BO3AYLUHAs Macca
fionee xonopHas, vYeM nepeg TennbiM GPOHTOM, TO TaKok HPOHT Ok-
KIMO3UK HasbiBAETCS (HPOHMOM OKKITKO3UU 110 MUY XONIOOHO020, a eCnn
HaoBbopOoT, TO GhPOHMOM OKKITO3UU N0 MUY Menso2o ghpoHma.

Ha Tepputopuu Poccun poHTBI OKKMIO3MKM NO TURY TENnoro
(poHTa Hale Habnro[alTca B XOMOAHBIA nepvos roga, a no tuny
XOMofHoOro PPoHTa — NETOM.

Bce oBnavHeie cuctembl Haubonee passuTel B 30He aTMOCepHbIX
dpoHToB. MNoaTOMY YCnoBUSA NONETOB CAMOINETOB U BEPTONETOB B 30HAX
armocepHbix OPOHTOB BCENAA CNOXHEE, YEM BHE PPOHTanbHbBIX pas-
AenoB.. PaccmoTpum chpoHTanbHble obnadHble cuctemsl Gonee nogpob-
HO, ¥ NOCTapaeMcsl PacCcMOTPETL UX «C aBUALIMOHHLIM YKIOHOM .

Tensnbili gopoHm. Tennbill PPOHT UMEET 0ONAYHYIO CUCTEMY, COCTO-
AYI0 U3 HafbpoHTanbHOW 06naqyHoCTH, KoTopast 06pasyeTcs B TENnom
BO3AYXE 33 CHET €0 YNOPAROYEHHOTO NOAbLEMa, U NOAMPOHTANBHBIX
06naKkoB, PopPMUPYIOLLUXCS B XONOAHOM BO3fyXe 10j, OCHOBHbIM 0Dnav-
HbIM MaccuUBOM BCNEACTBUE BbICOKOW BNAXKHOCTY ¥ TYpOYNeHTHOCTH.
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Puc.2.9. Cxema obnaqHol] cucmemsl mennozo ¢hpoHma.

HandpoHTansHbiil 0bnaqHbii Maccue UMeeT KnuHooBpasHy
dopmy, cnenyst HaknoHy (PPOHTanbHOW noBepxHOCTW. B 3aBucu-
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MOCTU OT aKTUBHOCTU DPOHTa U MecTa B Bapuueckol cucteme aToT
0BnayHblil MaccuUB UMK CrMOLWHONW, Wi PACCNOEHHbIN|, YTO B 3HaYu-
TEeNbHOW Mepe OnpenensaeTca CTPYKTYPOW nomnsa BepTukanbHblX gBuU-
XeHui. C nprbnwkeHnem K npusemMHol NMHUY (OPOHTa BePTUKaNbHas
MOLUHOCTb OBNaYHOr0 MaccuBa YBENUYUBAETCH, a BbICOTA HUXKHEN
rpaHuLbl oBnakoe noxwkaeTcA. OCHOBHYIO Y4acTb HaAPOHTaNBHbLIX
00nakoB COCTaBNAOT BbICOKOCNOUCTLIE U CNOUCTO-A0XKAeBble 06na-
ka. U3 cnoucto-qoxaeBbix 0611akoB BbINagaioT ocanku obnoXxHoro
Xapakrepa. Vix wumpuHa 3umoii cocraenset npumepHo 400, a netom
— 300 kM. Topn3oHTanbHaa NPOTSHKEHHOCTL 06MaKkoB BAOMNb NUHKK
tpoHTa MoxeT gocturare 2000 - 2500 km.

Omo unmepecHo:

Bonpmas mmpuHa 30HB 0CaIKOB 3UMOIi 10 CPaBHEHHIO C TEIUTHLIM [1e-
pHonioM 00BACHIETCS IPOCTo. Jieno B ToM, 910 3uMOtt o6pa3oBaBmiascs B 06-
NaKax CHeXUHKA KaK Hagalia 11aJaTh, TAK ¥ afdet 0 3eMmd. JleToM e Mejl-
KHe Karu (2 1eM Jansie OT NMPH3eMHOMN JIMHIY (GPOHTA, TEM MeNEde Kallm
0 pasMepy) WIH CHEXHHKH CHAYala TAIOT, TIOTOM HaTMHAIOT HCIAPATHCH
H yCHeBaroT UCTapUThCA COBCEM 3a TOT MEPUOM, MIOKa JIETIT IO 3eMiid. Bot
HO3TOMY, 3a CYET HCMAPEHHA Kalellh, MIMPHHA 30HbBI (PPOHTATBHEIX OCAXKOB
Ha TeruioM $poHTe JeToM MpuMepHo Ha 100 kM MeHbIIE, YeM 3UMOi.

Camble TpyaHble YyCNoBUA ANS NOMNETOB CO3AAI0TCA B 30HE LUK~
puHont B 300 - 400 kM oT NpU3eMHON nuHUKN DPOHTA. 3TO BRONHE
©CTECTBEHHO, Tak Kak B aToil obnactu Habniofatlotca Haubonee HU3-
Kue obnaka, obraka, KoTopble UMetoT HaubonblUyIO BePTUKAMNbHYIO
MOLLHOCTb, B 370l e 30He HabniogaTes Haubonee cunbHbie U Npo-
BOMKUTENbHbIE OCAAKU, 3HAYUTENBHO YXYALEHa BUAUMOCTb. 3aech
Xe Haubonee 4acto GblBaer UHTEHCUBHOE oBneaeHeHne U rposbl.
lposbl Ha Tennbix dpoHTax Hanbonee 4acTo HabNOLATCH HOYLIO,
YTO SIBNAETCA eLe OAHUM AONONHUTENBHBIM cbaKTopOM obycnoenu-
BaIOWMM TPYAHOCTU paboThl aBuaLumn. :

opMbl 0ONAKOB JOCTATOHHO XOPOLLO Pa3BUTOro TENNOro poH-
Ta W BepTUKanbHasa cTpykTypa dpoHTa NokasaHa Ha puc.2.9.

Kak U3BeCTHO, XOnofHble pOoHTLI NOAPa3AENAITCA Ha ABa poaa:
XOnoAaHble POHTH! NEPBOrC PoAa U XONoAHLe (POHTLI BTOPOro poaa.

XonoBHsili hpoHm nepeozo poda 3TO MEANEHHO ABUXYLIMACA
poHT. Baonb Bcel nosepxHOCTU HpoHTa HABNIOAATCA BOCXOASA~
lWKe OBWKEHWs Tennoro Bo3gyxa, NpusogswiMe K GopMUPOBAHUIO
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CNOWUCTO-ROXAEBLIX U BbICOKOCTIONCTLIX OBNakoB, KOTOPblE Henoc-
PEACTBEHHO NPUMLIKAIOT K (POHTANBHONM NOBEPXHOCTH.

B _xonoaHwlit nepuoa cuctema obnakoB noxoxa Ha obnaqHyio
cucTemy Tensoro poHTa U ABRAETCH Kak Obt €e 3epKarbHbIM OTpa-
weHuem (puc.2.10 a).
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Puc.2.10 a. Cxema obnaqyHol cucmembl X0n00H020 poHma nepeo-
20 poda 3umMoil.

B parHom criyyae ycrnoBus ONETOB Ha XONOAHOM (PPOHTE aHa-
NOrUYHbE YCroBUsiM, HabMoAAOLLMMCS B TakuX e obrnakax Tennoro
poHrTa, PasHuua 3akio4aeTca B TOM, MTO TeMnepaTypa B ofinakax
XonoaHoro dpoHTa 0BbIYHO HECKOMBLKO HUKE, YeM B obnakax Tenno-
ro ¢poHTa, ofneaeHeHne MeHee UHTEHCUBHO U3-3a MeHbilell Bog-
HOCTU 3TUX 06NaKoB, a 30Ha 0CAAKOB, B TOM YUCNE U NepeoXNaxaeH-
HbIX, bonee yskas, uem Ha TensioM ¢pporTe. LLUnpuHa 30HBI 0BNOKHBLIX
0C3AKOB Ha XofoaHOM POHTe npumepHo pasHa 150 - 200 km, a Bbi-
€OTa HWKHEN rpaHuLibl OGNAKOB y NPU3EMHON NUHUM PPOHTE yalle
BCero konebnetcs B npeaenax 100 - 200 m. TonwuHa (BepTUKanbHas
MOLUHOCTb) IPOHTaNLHOM 06Na4yHOCTN XONoAHOTO PPOHTA, Kak npa-
BUIO, BCErAa HECKONbKO MEHbLILE, YEM Ha Tennom poHTe.
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Puc.2.10 6. Cxema obnayHoli cucmembi X0/100H020 (hpoHMa rnepeo-
20 poQa nemom.

Unaa kaptuHa Habnopaetca netom (puc.2.10 6). B nepegreit
yacTu (hpoHTa, rae HabnogalTca cpaBHUTENBHO Gonblimne Ao CKOo-
POCTU BOCXOASALME ABUKEHUS, OPMUPYIOTCSH Ky4eBo-AoxaeBbie 06-
NaKa, KOTophie HEePEAKO UCKITIOHaIT BO3MOXHOCTL noneTtos. Cyas no
HabngeHnsM 13 KOCMOCa, a Takke NO CaMONETHbLIM AaHHbLIM, 3TW 00-
naka umeloT FpALOBYIO CTPYKTYPY, 3aBUCSILLYIO OT AVHAMUKM BO3AYLU-
HbIX MOTOKOB B 30He (bpOoHTA. B nepegHeii yactu hpoHTa Ky4ero-40XK-
faeBbie obnaka MoryT passuearbCst 4O Tpononayasl. M3-3a cunbHoM
TYpByneHTHOCTU, WHTEHCUBHOW GonTaHkK, CUNbHOrO ofnegeHeHUs
1 BO3MOXKHOCTU BCTPEMU C FPO30I CO BCeMU BbITEKaOWMMU OTCIOAa
nocneacTBUAMU, NOMETH B 30He PpOHTA HACTOMBKO CRIOMHLI, YTO UX
4YacTo NPUXOBUTCA Npekpallarb 40 Tex nop, Noka He NPoRAeT PPOHT.

XonodHsili ¢hpoHmM emopozo poda — BbICTPO ABMKYLUWIiCA
dpoHT. B 30He aroro dpoHTa (puc.2.11) BO BCEl BEpXHE YacTu
ppoHTamnbHO% NOBEPXHOCTU MPOUCXOLUT HUCXOLALLEE ABUXKEeHUe
BO3AYXa, NOCKOMbLKY Tennblii BO3[yX OTCTYN&ET ObicTpee, YeM Ha-
CTynaer xonopHbii. NMepegHsaa 4acTe (DPOHTaNbLHON MOBEPXHOCTH
HaKIMOHEHa KpyTo, Tennblit BO3RYX UHTEHCUBHO BbITECHAETCS Banom
HaABUraloLWerocs Xono4HOro Bo3gyxa. Becneacrasue takoro npouecca
obnaka opMUpYIOTCA B OCHOBHOM TONBKO B NepegHei Yyactu ppoH-
Ta. 3a nunuelh QponTa Hap OPOHTaNbHOW NOBEPXHOCTLIO obnaka
OTCYTCTBYIOT, @ NOCNE NPOXOXAESHUS NPU3EMHON NHUKM DPOHTA Ha-
CTYNaeT NposiCHeHMe.
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Puc.2.11 6. Cxema obnadHoll cucmeMbl X0NnodH020 ¢hpoHMa 8Mmopo-
20 poda nemom.

B 3umHuil nepuog nepean nuHuel gpoHTa HabniogakTea BbICO-
KOCMOUCTbIE U BbICOKOKYHEBbIe 0briaka, U3 KOTOpbIX MOTYT BbiNaaarb
ocagku. LLnpuHa 30HBI 9TUX 0CaQKOB COCTABMNAET HECKOMNBKO AECAT-
KOB KUMOMETPOB. TOPU3OHTaNbHas NPOTHKEHHOCTb 0ONakos BROMb
(ppoHTa MOXET BbiTk pasHa 1500 - 2000 kM, a wupuHa Bcelt HpoH-
TanbHO# ofnaqyHoOCTU B CpeaHUX LWupoTax (nepneHaukynapHo npu-
3eMHON NUHUK hpoHTa), KaK NpPaBuno, He npe.biaet 150 - 200 km.

B_netHui nepuon xapakrep obrnakgB pe3ko OTnuyaeTcs oT
3UMHero. B pesynbrate UHTEHCUBHOM KOHBEKLWM B NepenHeil yactu
(bpoHTa BO3HUKAIOT MOLUHbIE Ky4eBO-AOXAEBbIE 0Bnaka ¢ rposamu,
0COBEHHO B TEX Ccrny4asX, Koraa BO3gyx HeycToiuus. 34ech Yacrto
oBpasyoTcs CMepYy U LWKBansl. Bo3MOXHOCTb BO3HUKHOBEHUS LLKBa-
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noe TeM Gonbuie, Yem BofbLue pasHOCTL TeMnepaTtyp TENoro U xo-
nofHoro so3ayxa. Ecnu teMnepatypa Bosgyxa B TENNO BO3QyLLHOMN
macce okono 30°C, a B xonogHoil — okono 20°C, TO BEPOATHOCTb
BO3HUKHOBEHUS LUKBANA OYEHb BbICOKA. [Tpn HanuuMu MpoHTanbHbIX
P03, KOoTopble Henb3s obneteTb, U B Ky4eBo-A0XAeBOI oBnayHocTu
NONETLI KaTeropuiecky sanpeLyeHsl.

@®poHmb! OKKMO3UU. 3a POHTOM OKKITIO3UWN MOXET «HaCTy-
naTb» OTHOcUTENbHO Gonee Tennblit unu Gonee XonoAHLIN BO3AYX,
4TO U onpepenseT TUn (hpoHTa okkNosun. Ecnu B ThINOBOW YacTu
UKUKNOHA HabnofaeTca MeHee XOnoAHbIA BO3AYX, YEM B €ro nepe-
OHell 4YacTu, To oBpasyeTcs hpOHmM OKKMo3UU 0 muny menno-
20 ¢hporma (puc.2.12 a). B gaHHOM chny4yae NOBEPXHOCTb TEMNMoro
(hpoHTa OCTaETCH CBA3aHHOW C 3EMHOI MOBEPXHOCTBIO, @ NOBepX-
HOCTb XONOAHOro PPOHTA OTPLIBAETCA OT 3EMMNU U NepemellaeTcs
BBEPX MO NOBEPXHOCTYU Ternnoro poHTa. MogHumanch BBepx, rnosep-
XHOCTb XOINOAHOrO (OPOHTa NOCTENEHHO BLITECHAET TENMbIA BO3AYX,
$IPOHT O BpemMeHemM paspyluaetcs, obnavyHocTb pacrekaetca. Hag
EYP oxkknro3usa no Tuny Tennoro ¢opoHTa Yatle scero HabniogaeTcs B
XONOAHbIA nepnog roaa.
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Puc.2.12 a. Cxema obnayHoll cucmenmbi (hpoOHmMa OKKMO3ULU 110 muny
menozo
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Puc.2.12 6. Cxema obna4HOL cucmeMb! (hpoOHMaA OKKITFO3UU IO MUy
XONNOOHO20

WHas kapTuHa npoueccoB OTMEYAETCS B CryYae, ecnu B Tbino-
BYIO YacTb LMKITOHA BTOpraetcst Gonee xonogHelid Bo3ayx. C semneii
BblBaeT cBA3aHa TOMbKO NOBEPXHOCTL XONOAHOrO (HPOHTA, MOBEPX-
HOCTb ke Tennoro ¢gpoHTa nepemeLyaeTcs B csobogHon atmocde-
pe. lNpu aToM opMUPYETCA (DPOHM OKKITIO3UU 1O MUY XOITOOHO20
¢pornma (puc.2.12 6). Takoit npouecc Hag EYP vauie Bcero Habnio-
Aaetca B Tennbiih 1epuos roAa, NOCKONbKY B 3TOT NEPUOS C OKeaHa
Ha MaTepuK NOCTYNaeT OTHOCUTENbHO Bonee XonoaHLIA BO3AYX.

Ycnosust nonetoe B obnakax Ha poHTax OKKNo3UK 3aBUCAT OT
BUAa obrnayHocTy. B 30HaX «TensmbiX OKKMIO3Wi» HaubonbLuyo onac-
HOCTb ANA NONETOB NpPeACTaBrAT HU3kue obrnaka, 0caaku U nnoxas
BUMMOCTb, a B 30HE «XONOAHBIX OKKIO3WA» — obnaka BepTukanbHo-
ro pasBuUTuA, oCOBEHHO KYYEBO-A0XKAEBbLIE C MHTEHCUBHBIMW NUBHS-
MW, rpo3amMun 1 rpagom.

Bmopuytbie chpoHMbI PA3RENSIOT OTAENbHLIE «MOPLIMU» BO3OY-
Xa 0fHOM 1 TOI e BOSAYLUHOW Macchl. Kak npasuno, HabnogatoTtes
BTOPUYHBIE XONOAHbIE PPOHTHI, KOTOPLIE HENB3SA HE YYUTLIBATE NPU
opraHu3auuy nonertos. B 30He BTOPUYHBIX OPOHTOB KOHTPACT TeM-
nepatypbl cocTaensaet npumepHo 3 - § rpagycos. OBLIMHO BTOPUY-
Hble BpPOHTEI HabnwogatoTes npumepHo yepes 150 - 250 kM nocne
NPOXOXKAEHUA OCHOBHOIO poHTa (Yepes 3 - 5 yacos). Yacto Tonsko
nocne npoxoXaeHnst BTOpUYHLIX (OPOHTOB Ha aspogpomMe Habnopga-
€TCA 3aMETHOE noxonofaHue, NETOM Ha aTux PpoHTax NoABNAETCS
KyyeBo-aoxaesas obrnaqyHoOCTb, NUBHEBLIE OCAAKK, rpo3bl. Posbl
Ha BTOPUYHLIX PPOHTAX HOCAT O4AroBbiil xapaktep. Mx gocTtaTtouHo
npocto 0BoiATY, a NO WKPUHE 3T oMary He npeebllwatoT 50 - 70 km.
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B xonogHbit nepuog roga Ha BTOpUYHbLIX OPOHTaxX OTMEYaeTcs
HU3Kas 0BMaqYHOCTb, 3apsAabl cHera u MeTenu. LUnpuHa ovaros npu-
MEPHO TaKasi e, KaK U B NIETHUIA nepuog.

U ewe pas: noneTbi B 30HE BTOPUYHBIX aTMOCHEPHbIX PPOHTOB
onacHbl B ntoboe BpeMs rofa.

Smo unmepecHo:

[Tpu aHanu3e NpU3EMHBIX KapT HOTONBI CHHONTHK OOBIYHO OYEHE CTa-
paeTcs NpaBuIbHO HAHTH NONOXKEHUE OCHOBHBIX aTMOChEpHEIX PPOHTOB U
XOUYET IPOBECTH WX Kak MOKHO TOYHEe. JTO BIIONHE ecTeCTBeHHO. OH 651 ¢
TAKOM K€ TINATENHHOCTRIO MONOMIE] OBl ¥ KO BTOPHYHEIM (POHTAM, HO TaK
00Br9HO He nomy4yaeTcs. HafiTu rpaHuIly Mexay «IByMS IOPITHIMU» OIHO-
IO ¥ TOTO %€ BO3YXa Ha KapTe MOrojibl — 0YeHb CIOXKHasA 3agaya. Yacro cH-
HOIITHK ITPOBOHUT HA KapTe BTOPHYHBLH PPOHT TaM, I7e Ha KapTe HaHeCEHbI
OCaaKH, M eMy UX HaJlO KaK-TO «HayJHo olpaBaatey». Ilo3ToMy BTOpHYHBI
¢ poHT MHOINA IPHXORAT B paiioH A3POApOMa BHE3AITHO, B HyKEeH Gonbmoi
CHHONTHYECKHH (1 HE TONBKO) OIBIT, 9TOOHI HE MPO3eBaTh NPUXOH KHE3Ba-
HOTO TOCTS» Ha cBoli asponpoM. Jia ¥ meTuuKam B TaKOW CUTYallM HYMHO
OBITH NPeJIcTbHO BHUMATEABHEIMU K TIOTOIE.

WHorga Ha kapTtax Norogbl MOXHO YBUAETb aTMOCeEpHbie
hpOoHTHI (30HbI paspena Mexay Bo3ayLUHbIMM MaccaMu), KOTOpbIe He
CMELLAKTCA HN B CTOPOHY TENMOIA, HU B CTOPOHY XONOSHOM BO3AYLU-
HO Macchl, Takue QPPOHTLI Ha3LIBAKT CMaYUOHapHLIMU.

Onpeaenntb, YTO 3TO 3a PPOHT Ha KapTe: Tennbiil, XONOAHLI’,
CTauUuoHapHLIt U T.4. — geno cuHonTuka. OH 0B atoM obsA3aTenbHo
ckaxeT. OfHaKo o ToM, YT Ha dopoHTe (mobom!) noroga Bceraa cnox-
Hee, YeM B OA4HOPOLHOI BO3LYLUHOR MAcce HYXHO NMOMHUTE BCeraa.
B aTom cnyyae ctaumnoHapHblit OPOHT He SBMSAETCA UCKMIHEHUEM.

NeToM Ha CTaunoHaPHBIX PPOHTAX BOIHUKAIOT OTAENbHLIE o4aru
Ky4eBO-40XAEBOW 06MNavyHOCTY, NBHEN U MPo3, a.3MMOIl — HU3KKE Co-
UCTbIE, CIIOUCTO-BOMKAEBLIE (PEXE CMONCTO-KY4EBLIE) 00naka, ocafku
0BMOXHOMO UM MOPOCALLEro XapakTepa, TyMad U rononeg. LinpuHa
30Hb! CTAUNOHaAPHOro thpoHTa 0BbIMHO He npeBbiaeT 100 km.

Imo unmepecHo:

Ecnp mmprHa 30HB cTanpoHapHoro ¢ponTa oxoo 100 xM, To 310
COBCEM HE 3HAYMT, YTO Ha BailleM a3pofpoMe IIOrofa CKOpO HanaiuTcs.
QOpoHT-TO cTaunoHapHbiil! ClefoBarelbHO, OH CMEMIAeTcs ¢ O4YeHb He- .
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607BITOH CKOPOCTHIO, 1a €me TOIKOM W He ITOAMEmb — B KaKyl0 CTOPOHY.
HosToMy UpOrHO3MpOBaTh M3MEHEHHE HOTOMK B CBA3ZH C HPOXOKIECHHUEM
CTaUMOHAPHOr0 (PpOHTA — OYCHB TPYAHAS [/ CHHONTHKA 3affada. [l Hero,
geM OBICTpee U «CoTUIHee» HEET QPOHT, TEM Nerde ath IPOTHO3 €ro nepe-
MEIIEeHUd. A pa3o6parhes B «CTANMOHAPHOM GoONoTey He BCer/a MoyvaeTcs
JaXe Y OTBITHBIX CHHOHTHKOB.

2.8. MACLLTABbLI ATMOC®EPHbBIX MPOLIECCOB

B pasnuyHbIX «yMHBLIX» KHUXKAX U Ha NEKUUAX UHOTAA NPUXOo-
AWTCA CrbilLiaTh BbipaXeHUs: «33TC ABNAETCS NPOLECCOM NnaHeTap-
Horo macwitabay unm «3T0 MesomacluTabHbiid Npoueccy 1 T.4.

Mbl, KOHEUHO, NPUONU3UTENBHO NPEACTaBNsAeM, YTO 3TO 03HaYa-
€T, HO XoTenock bbl, 4Tobbi ¥ Bac 6bino 6kl Honee npasunsHOe npeg-
cTaeneHue o macuitabax aTMociepHbIX NPoLIeccos. ABTOPbI HALEKT-

C#1, YTO NpUBEAEHHAs HUXe Tabnuua NOMOXET PELLMTL BaM 3Ty 3agady.

Tabnuua 2.4
MacLutabbi atmocthepHbiX NPOLIECCOB
Macuurab ar- Paswep Bpemsa #usHu
mocdepHoro PasHble
M KM CeKyHabl
npouecca eAVHULbI
Makpomaciutab 7 an6 10000 - 6_ 105 :
(INaHeTapHbIi) 107-10 1000 10°-10° [10-1 cyTok
CuHonuhyecknidl 10%-105 | 1000 -100 | 10°- 10* |30 - 3 yacos
Mesomacwra6 | 10°-10¢ | 100-10 | 10¢- 100 | 180-20
MUHYT
Mukpomacwradj < 104 <10 <108 < 20 MUH.

Tenepb Bbl MoxeTe cBobogHee u npaBunbHee ynoTpebnAts
4acTO BCTPEYAIOMECH BbIPAXEHUA U He NyTaTb MacluTabbl aTMOC-
thepHeix npoueccos. 3710 BYAET XapakTepusoBarb Bac Kak JOCTATOY-
HO FPaMOTHOrO cheyuanucTa.
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2.9. BO3HUKHOBEHUE, 3BOMIOLMS Y MEPEMELIEHVE
LMKNOHOB

ObLyue nonoxerus.

LinkrioHOM HasbiBaeTCst aTMOcepHOe BO3MYLLEHNE C NOHWKEH-
HbIM JaBreHneM BO3ayXa U MUHUMATbHLIM SaBNEHWEM B UeHTpe. Ta-
KOoe onpeaeneHne LUKIoHOB AAETCA B METEOPONOrMYeckoM crosape
C. IN. Xpomosa. ¥, Ha BcAkUIl cnyvait, HanoMHUM, YTO aTtMocdepHoe
aBneHune paBHO Becy CToN0a BO3AyXa C €4UHWYHLIM CEHEHUEM OT Bhi-
COTbl, HA KOTOPOWN OHO UBMEPAETCH, A0 BEPXHEH rpaHuLibl aTmocdepol.

Mo npuHATOR KNaccugpukaLivy B 3aBUCUMOCTU OT BEPTUKANbHOM
NPOTSHKEHHOCTU LIMKNOHbI NOAPA3AENAIOTCA Ha HUSKUE — 3aMKHYTble
1306apkl (M30rUNChl) CTh Ha NPU3EMHBIX KapTax v Ha KapTax AT-925
u AT-850, Ho ux Het Ha kapTax AT-700; cpedHue ~ 3aMKHYTbIE M30run-
Cbl NpocnexusaloTes [0 noBepxHocTu 400 rfla, HO UX HET Ha YpPOoBHe
300 rMa; ebicoKUe — 3aMKHYTble U30TUNChl NPOCNEXUBAKITCH Ha BCEX
YPOBHSAX, BKMo4as noBepxHocTs 300 rTa; eepxHue — 3aMkHyTeie U30-
MANCHI CThb Ha HEKOTOPLIX YPOBHSX B Tponocdepe, HO HET 3aMKHYThIX
n3o6ap y 3eMHOI NOBEPXHOCTU U cCmpamocghepHble — BLICOKUE LUK~
NOHBI, NpoHUKatoLWme B cTpatocdepy, wiu Tam obpasoBaBLUMECS.

Tatoxke OBLUENPUHATHIMU ABASIOTCA W CTaAUK PasBUTUS LIMKIO-
HOB: HayalibHasi cmadus — OT MOMEHTa BO3HUKHOBEHUSA 40 Nosiene-
HUSA NepBoW 3aMKHYTON U300apkl Ha NpPU3eMHoONl KapTe, cmadus Mo-
1100020 UUKIIOHa — OT MOMeHTa odOpMSIEHUA LUMKNOHA A0 Havana
OKKMIOANPOBaHUA, crmadus Haubonbweao (MakcumanbHo20) paseu-
mus — OT Ha4ana OKKMIAWPOBaHUS [0 Hayana 3anofHeHus U cma-
dus 3anonHeHuUst — OT MOMEHTa Havana 3anonHeHUsl A0 NONHOro Uc-
4YE3HOBEHUSA Ha NPU3EMHON KapTe.

BO3HUKHOBEHWE LIMKIMOHOB.

OCHOBHbIMY hakTOpaMu, BAUAIOLIMMU HA BO3HUKHOBEHUE U
SBONIOLMIO LUMKITOHOB (U aHTULIMKIOHOB TOXE), ABNAIOTCH:
- ajBeKkuus Temneparyphi
- XapakTep NoAcTUnaloLWen NOBEpXHOCTY {ee Tepmmqecme CBOWCTBA);
- Xapakrep YCTOWHMBOCTU BO3AYLUHBLIX MACC;
- BOfIHOBbIE ABWXEHUst BONbLIOro MactuTaba;
- HeCTauoHapHOCTb aTMoCdepHbIX ABUMEHMWIA;
- BUXPEBbIE ABWKEHUSA U LIEHTPOBEXHbIE CUnbI;
~  CUnNbl TPEHUS B NPU3EMHOM CNOE;
- cuna Kopuonuca;

77




- oporpacus paioHa;

- B3aMMOCBSI3b MPOLISCCOB B HUXHEN Tponocdepe ¢ npoueccamu
B BepxHei Tponocdepe u cTparocdepe.

Ecnu nonbiTatbes Bce 00BSICHUTL KavecTBEHHO (Be3 gopmyn), TO
yacTuybl BO3AYXa, NepeMeLLanch rMo MHepUUW, NEPEHOCAT onpederneH-
Hblll BUXPb CKOPOCTU. B HOBOM paiioHe, Kyda NnepeMecTurinck HacTu-
Libl, BLISIBNAETCA HECOOTBETCTBUE NONA CKOPOCTEW M NONS AaBneHus,
B pe3ynbTarte Yero NpoMCcXoguT ux agantayus. smereHue nonei cko-
pPOCT W Aa@BMNEHUS NPUBOAUT K BOSHUKHOBEHUIO, 3BOMIOLUW U nepe-
MELLEHWIO LIMKNOHOB (QHTULMKIMOHOB), @ JONONHUTENbHLIM (akTOpoM
BO3HUKHOBEHUS! 1 pa3BuTusa Sapuyeckux 0bpasoBaHnii aBNAeTCS Tep-
MudeckuiA akTop, cBsA3aHHbIN ¢ BapOKNUHHOCTLIO aTMocdepsbi.

Tak kak, no onpegenexHunio, UMKNoH sensetca Sapudieckum 06-
pasoBaHuem C NOHUNKEHHLIM aTMOCEpPHbIM AaBNEHUEM, TO BO3HUK-
HOBEHKEe LMKNOHOB CrieqyeT OXuaaTh B TEX paltoHax, rae co3faloTcs
ycnoBusi 4Ns NoHWKeHWA gasneHus. OCHOBHLIMU NpasBunamm u npu-
3HaKamMy BOZHUKHOBEHUS LIMKITOHOB SBAAIOTCA Cregyiouwme;

1. LjuknoH Bo3HUKaeT urm yrnybnserca nop Henstoil BbICOTHOM
pOHTanNbHON 30HbI NpU BONbLWKX KOHTpAacTax Temneparypbl
1 BonbumMx ckopocTsx BeTpa. MpakTU4Yeckn UMKNOHbI BO3HUKa-
- 10T TONbKO NPW HaNU4YUW CTPYWHBIX TEYESHWIA Crpasa OT €ro ocu.
(denicrBUTENbHO, B AesibTeé CTPYMHOro TeveHus Habnwpaetca
pacxoguMOCTb NOTOKOB BO3AYXA, KOTOPLI crpaBa Tennee, a
3Ha4uT nerde. Takum oBpasom, B 3TOM paitoHe HabngaeTca oT-
TOK Bo3gyxa. OTOT BO3QYX TEMNbId, YTO U NPUBOAUT K YMEHbLUIE-
HUIO AaBneHus n 06pasoBaHuio LUKITOHOB).

2. HenocpeacTBeHHLIMM NPU3HAKaMN 3apOXAEHWS LIMKMNOHA ABMATCS:

- aedopmauua nuHuy QpoHTa (BO3HUKHOBEHUE BOMHbLI};

- obpasoBaHue BOMU3N PPOHTA 30HKI paspexxeHHbIX n3obap, oco-
BeHHO Npu NX LMKNOHWYECKON KPUBU3HE;

- obfpa3soBaHue W ycuneHue 3amkHyTol obnactu nageHusa (OTHO-
CUTErbHOIO NageHus) 4aBneHus, pacnpocTpaHsiowieiics no obe
CTOPOHBI PPOHTA;

- TIOABNEHUE 3aMKHYTbIX n300ap (XoTs Gbl NPOMEXYTOMHLIX).
Hanuune nHTeHcUBHOI afBeKUMK XONOAA 3a XONOAHbLIM PPOH-
TOM ¥ afBeKUMKn xornoga B obnactb Mexay ABYMS BbiCOTHbIMU
LUKITOHaMU.

4, LMKNOHEI YaCTo BO3HUKAKT Ha TOM y4acTke (PPOHTA, K KOTOpoMY
npubnimkaeTcsa obnacTb NageHNUA 4aBneHus.
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Llumon-wu 3apoXOaloTCs HAL 30HOMR HyJ'IeBbIX usannorunc Ha
ypoBHe AT-700.
®poHTanbHbIE BOMHEI PA3BUBAIOTCS B UMKNOH TOMLKO NpU ANUHE
BonHbl 6onblie 1000 k.
LiMkroHb! BO3HUKAKOT B TOW 06nacty, rae BbICOTHOE Bapuyeckoe
none (AT-700, AT-500) xapakrepusyeTcst LIMKNOHUYECKON Kpun-
BM3HOU U30MUMC, KOTOPAs YMEHBLILIAETCH 1O NOTOKY.
Tepmobapuueckoe none tponocdepbl AomkHo crnocobeTaoBaTh
NOHWKEHIO AABMNEHNA Y 3EMNI B 30HE BO3HUKHOBEHUS BOMHBI. Ta-
Kue yCroBus CO34aI0TCS B NepegHen YacTy BbICOTHON NOXGUHBI.
ManorpaguMeHTHOe none y 3eMnu Npu oTpuuaTenbHbiX Bapuyec-
KUX TeHOeHUMSAX.

HedpoHTanbHble (TEpMUHECKUE) LIMKNOHBI BO3HUKAIOT NETOM

Haf XOpOoLIO NPOrpeToli CyLlel, 3uMoil — Hafl TeNMbIMK MOPAMU. 3Tu
UMKINOHb! 0BbI4HO Manbl RO AOLWEAK, Nno BLICOTE — HU3KWE UMK cpefi-
Hue U BbICTPO 3aNOMHAIOTCA.

WHorga BbiSIBUTE 30HY U «MNOAMATL» MOMEHT 33POXIAEHUS LIUK-

flOHA OYeHb MOMOraeT UHAOPMALMUS UCKYCCTBEHHBIX CNYTHUKOB 3em-
nu, ocoBeHHO, €CNu aTa 30Ha HAXoAUTCS Haa MOPEM.

©

3eosoyua UUKITOHOS.

OCHOBHbIE NPaBUNa ¥ NPU3HAKK 3BOMNIOLIMY LIMKIIOHOB CNEAyoLME:
Cragus yrnyOneHus LUMKNOHOB NPOACIMIKAETCA B cpefiHem 24 - 48
4acos.

Liuknon yrny6nseTca, ecnu faBneHue B LUEHTPe UWMKNOHA U ero
TENMOM CEeKTope Nagaert.

Mpu nonoxuTensHbIX Gapuiyeckux TEHASHUNSX B LIEHTPE LMKIO-
Ha W yaaneHun obnacTu nageHust AaBneHun ot LEeHTPa LMKNOH
3anonHaeTcs.

LivknoH pgocturaer Gonblloi rmyBuHbl U 4oCTaTouHO BhICTPO B
TEX CRy4anXx, Koraa C HUM CBsizaHbl ABe (PPOHTanbHbIE 30HbI WU
o0e 30HbI HaxoAsATea 6rMako Apyr oT Apyra.

Buictpoe cBrxeHne Tennoro M XonoaHoro (hpoOHTOR OAHOrO
LUKITOHA XOPOLUKiA MPpU3HaK BbICTPOro yrnyOneHns UMKNoHa.
Bhicokue LMKNOHEI NepecTaroT yriybnsaTbes.

LukrioHsl ¥ noxbuHb yrnybnsioTes Torga, Korha Hyneeas usan-
nobapa NpoXoZuT B ThiNy LMKNOHA UMK 3a OCbo NOXBUuHbl (06-
paTHoe BEPHO).

OxkniofMpoBaHHLIE LIUKMOHbI, KaK NPasuno, 3anonHsTCA.
CkopocTe yrnyBneHust LMKNOHa pasHa BenuuuHe Bapudeckoi
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TEHAEHUWUN B HEM.

Pezerepauyust UUKITOHOB.

PereHepauus UWUKNIOHOB ABNAETCHA 0COOLIM BUAOM 3BOMKOLMM
UUKnoHoB, OCHOBHbIMU NPU3HaKaMu pereHepauun LUKNOHOB SIBNS-
10TCA Hanuuue CTPYWHOrO TEYEHUA Hag palioHaMu OKKMIO3UW, no-
ABneHne obnactu nageHUa QaBneHUA W NOSABNEHWE BOMHbI Ha XO-
NOAHOM POHTE, a Takke NOAXO[ HOBOM BeTBU (IPOHTa K obnacTtu
3aNONHAIOLWErocs UMKMOHA, YTO NPUBOAUT K YCUTIEHUIO KOHTpacTa
TeMMepaTypbl W pereHepaLm UMKIoHa.

PereHepauus UMKNOHOB MOMXET NPOUCXOANTL HA aTMOCHepHOM
hpoHTE, NPU PasBMTUKM BONHOBOrO LUMKIOHA, a Takke Npu nepexoge
LUKNOHA C CYLUK Ha MOpe.

Kak ykaseiBanoch Bbillie, npubnuxeHue atMocgepHoro ¢poH-
Ta K 3ANOMHSAIOWLEMYCA LUMKAOHY MPUBOAMUT K YBESIUMUYEHUIO KOHTpAC-
Ta TEMNEPaTYp B 30He POHTA, YTO ABMSIETCA NPUYMHON NOSBMEHUA
MakCuMyMa BETpa Ha BbicoTax. Takum obpasoM BO3HUKAET OTTOK
BO3yXa, @ OTTOK BO3AYXa 3TO YMeHbLUeHWe AaBneHus, T.e. yrnybne-
Hue (pereHepauus) umknoHa. CriegosatenbHo, NpubnmkaloLluics K
OKKITOAWPOBAHHOMY LIMKIOHY aTMocdepHbiit (OPOHT, Kak Bkl «BAbIXa-
€T HOBYI0 XM3Hb B YMUPAKOLLWUA LMKMOH». A3-3a OTTOKa BO3ZYXa Npu
3TOM. BUfE pereHepaunn yMeHbleHUe aTMOChepHOro AaeneHus B
LUeHTpe uuknoHa moxet coctaButb 15 - 20 rla 3a cytku.

Kak ripaBuno, BONHOBOW LMKINOH ABUXETCA ObiCTpee OKKMo-
AWPOBAHHOrO, MNO3TOMY NPOUCXOAUT CHavana ux conukeHne, 3artem
crnusHUe, B pesynbTare KoToporo obpasyercs 6onee rnyBOoKWiA LinK-
FIOHWYECKUR BUXPb.

Mpu nepexone ¢ cylun Ha MOPE U3MEHSETCH BrarocogepxXaHue
W cTpaTudukauus BosgytiHoONn Macchl. Kpome Toro, Hag BOAHOWR no-
BEPXHOCTbIO BETEP NO HAaNpaBneHUIo NpUOIKaAETCs K HanpasneHno
n3obap, a cnefoearenbHO, ONATE UMEET MECTO OTTOK BO3Zyxa OT
UeHTpa uuknoHa. BosHukaloT BCe ycnosua ans yrnyGrnenus Lukno-
Ha, T.e. ero pereHepauun. OQHaKO Npu Nepexoae C Cylin Ha mope
LIUKIOHbI YriyBnsTca HE3HaYUTENLHO.

Mbl paccMoTpenu OCHOBHbIE ApaBuNa 3BONIOLWM LWKIOHOB,
Jdanee B Takom e ¢XaToM BuAe Hamu OyayT NPeanoXeHsbl YuTare-
nsM npasuna nepeMeLLeHus LIMKNOHOB.

[Npasuna nepemewerus YUKIOHOS.

Kax Bceraa CUHONTUKY 3HAYUTENbHO NPOLLE (XOTS TOXE TPYAHO)
MPOrHO3UPOBaTh NEpeMeLLeHIe YXKe BOSHUKLLIErO LMKIOHA, YeM on-
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penenuTbL MOMEHT €ro BO3HUKHOBEHUS. Huke Mbi B TeaucHol diopme

nepeyucnim OCHOBHbIE NPaBUNa ONPEAEnNEHNS HanpPaBNeHus U CKo-

pOCT¥ NepemeLLeHNs LMKNOHOB. JTU Npasuna criefyloLime:

1. Tlo oBLUMM NpUHUMNAaM, U3NOXEHHBIM BO BCEX y4eBHUKaX no cu-
HONTUYECKON METEOPONOTUN.

2. Tlo usobapam Tennoro cexktopa uuknoHa. [Ans toro, 4ytoBet on-
penenuTb HanpasneHue CMELLeHNS LMKNOHa HYXKHO Ha BTOPO#
UMK TpeTbeil 3aMKHYTO M3o6ape OT LeHTpa LMKNOHA COSAUHUTD
NPAMONA NUHMER TOMKK nepeceqeHns aToil n3obapel ¢ Tennbiv u
XonogHbiM POHTAMK, CBA3AHHLIMU C 3TUM LIMKNOHOM. LleHTp
AaHHOro uukrnoHa ByaeT cMellarbCs NapannensHo AaHHoW nu-
HUU B HaNPaBNeHnU OT XONOAHOro (PPOHTA K TEMNMNOMY.

3. HarnpaBneHue cMeLLEHNs HUKIIOHA MOXHO ONpPeaenuTb No Usan-
noGapuyeckoii nape. LigHTp uuknoHa 6yaeT cmelatscs napan-
nefnbHO NVUHUW, COSAUHAIOLLER oYark pocTa W nafeHus Aasne-
HUA, B CTOPOHY NageHus SaBneHus.

4. Uuxknon Gyaer cMelLaTbCcA B HanpaBneHUu, NEPReHLUKYNSPHOM
CBOEIl NPOCTPaHCTBEHHOI OCY BNpaBo Ot Hee. KauyecTBeHHoe npa-
BUNO. YEM ANMHHEE NPOEKLMA OCK LIMKNOHA Ha rOPUIOHTANLHYHO
MOBEPXHOCTL, Tem GonbLue CKOPOCTb ero nepemeleHus (puc.2.13).

500
- 700
350
0

Puc.2.13. OnpedeneHue HanpaeneHus nepemMeweHusi YUKNoHa no
HaKNoHy e20 npocmpaHcmeaeHHoil ocu. Touku ¢ sucnamu 0,850,700
u 500 coomeemcmayiom NONOXEHUIO UeHmMpa UUKIOHa Ha Kaxoom
U3 yKasaHHbIX yposHel.

3mo unmepecHo:

Tloxaityii, kaxmsiil U3 Bac B IETCTBE UTpal ¢ BorakoM. Hagerocs, uto
HE HYXHO 00BACHSTH, KaK BRIDIANUT 3Ta ATpymKa. Tak BOT, KOria ock BOTIKA
BEPTHKANbHA (FOPU3OHTANbHAS NPOSKUMS OCH BONYKA [IPEBPATHIIACH B TOY-
Ky), OH CTOHT Ha MecTe. CTOUT TOILKO TIONBITATECA HEMHOXKO OTKJIOHUTE
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OCh OT BePTUKAIBHOTO TIOIOKEHWS, KaK BECE BOTYOK HMPHAET B ABMKEHHUE U
«TIOBEXHUTY» IO CTOIY VITH TIONTY B HATIPABREHHM, ICPTICHAUKYISPHOM TOMY, B
'KAKYIO CTOPOHY MBI OTKIIOHMITH BOTIOK. [IpEdeM 3To. ARIDKeHHe GyIeT Ipo-
HCXOJIUTE BIPABO OT MMPOEKIMH OCH BOMYKA. AHAIOTMYHAS KapTUHA HAOMI0-
Oa€TCs ¥ B HUKIIOHE, TONBKO B 3TOM CIIydae BOTIOK «IyTh HOOOBLIEY.

1. LuknoH ¢ kpyrosbiMu usobapamy, UMeLWMNA TONLKO O4HY XOpo-
LLIO BbIpaXXEHHY 0BNacTb NageHna unu pocta AaBreHus, LBu-
XEeTCs BAONb NPAMOIA, COBLUHSIIOWER LEHTP LMKNOHa 1 LeHTP
3TOW oBnacTu.

2. LMKMOoHbI ¢ kpyroseIMy M3oBapamu 0BbIMHO UMEIOT KPUBOMUHEN-
Hble TpaeKkTopuu.

3. UMKNOHBI ¢ 3nnuMnTUYeCKUMU nsobapamm JBuKyTCA BLOMb Gorlb-
LoV ocu annunca.

4. LlnknoHsl nepememamca BOONL K30TEpM, OCTaBnsas obnacTb
XOno4a cnesa.

5. LiMKnoH ABMKETCS B TOM HarnpasfieHWy, B KOTOPOM BbiCTpee Bce-
ro NOBLILIAETCH TeMNeparypa cpefHero croa. arMocdepsl {pa3s
NoBbIWAETCA TeMnepaTypa, TO Npu MPoYMX PaBHLIX YCIOBUAX
YMEeHbLAETCH AaBNEHNE, a 3TO 3HAUUT, YTO «ULET LMKIOH»).

6. LIMKNOHBI OTKNOHAOTCA OT HanpaBneHus nNoToka Ha AT-700 B Ty
X CTOPOHY, B KaKyH OTKIMOHEHbI U30TEPMb! Ha 9TOM YPOBHE, HO
Ha MEHbLLUA yron.

7. YacTHble LMKNOHb! NpU CBOEM ABWXEHWM OrBarT OCHOBHLIE
NPOTUB YACORBOWA CTPEITKN.

8. [Ba ognHakoBbIX No rnybuHe LiMknoHa BpallaloTcs OTHOCUTENLHO
APYr Apyra NPOTUB YacoBOW CTPENKM (B CEBEPHOM MomnyLapuu).

9. B UMKITOHU4ECKOR Cepum Kbl Cneay oW LMKNOH CMELLasT-
CS KKHEe npeablgyLero.

10. Nocne oxknaUPOBaHUA LIMKIOHL! OTKMOHSKTCH BNEBO OT CBOEH
TPAEKTOPUN 1 3aMeLNAoTCA.

11. LIMKNOHbI CMELWAKTCA B TY CTOPOHY, Fae Yy 3eMnu HabnogatTrcs

_HauGonee cnabble BeTpbl. LIMKNOHbLI, B KOTOPLIX HabnogawTca
CUNbHBIE BETPbI B NEPEAHEN YacTy, BbICTPO 3anonHAIOTCS U CTa-
HOBATCA ManonogBuXHbIMIA.

12. BeposaTHOCTb cMeLLeHUs! LMKITOHOB MO NOTOKY Ha ypoeHe AT-700
unin AT-500 Tem Bonblue, Yem BonbLie CKOPOCT BETPA. Ha ITUX
YPOBHSIX.

13. BbICOKME U XONOAHbIE LIMKNOHbI, KaK Mpasuno, MaﬂOﬂO,D,BVI)KHbI
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14. Ha yBennyeHue CKOpOCTU NepemMeLLeHns LUKITOHOB YKasbiBaeT
yBENNYEHE UHTEHCUBHOCTU 04aroB POCTa U rnageHns AaBneHus,
a TaKkKe YMEHbLUEHUE PaCCTOSAHNUS OT LeHTPa UUKITOHA [0 LIEHT-
pa 30HbI NageHns AaBneHus. _

15. Ha yMmeHbLIeHe CKOPOCTU ABUNKEHUA LUMKIIOHA yKasblBakoT 06-
patHbie MPU3HaKK, a TakKe yBenu4yeHwe BuiCOoTh Bapudeckoro
oBpasoBaHus.

16. TemnepaTypHo HEOAHOPOAHbLIE LMKMOHBI CMEeWalrTes No KUso-
ruricam OT 500/1000, a TeMmniepaTypHO OOHOPOAHLIE LIKKIMOHbI
06bIYHO CTaLMOHaPHBIE UMW ManoONOABWKHEI.

2.10. BOSHUKHOBEHUE, 3BOMIOLMA U NEPEMELLEHUE
AHTWLIMKNOHOB.

O6uyue AonoxeHus.
AHTULIMKIIOHOM HasbiBaeTcs 0BracTe NoBbILUEHHOTO atmocdep-
HOrO AiaBneHUs ¢ 3aMKHyThIMK 1306apamin Ha ypoBHE MOpSt U C COOT-
BETCTBYIOLLMM pacnpeneneHnem BeTpa. 3To ofnpeaeneHne aHTULmK-
NoHa ToKe B3ATO U3 MeTeopaonorudeckoro crioeaps C.IM Xpomogsa.
ObuwenpuHsaTble CTaguu pasBuTUS aHTUUMKNOHa creaylowue:
HauyanbHas cmadus — OT NePBbIX NPU3HAKOB 3aPOXKASHUS aHTULIMKIO-
HM4ECKOro BUXPS [0 NepBOl 3aMKHYTOW u3obapsl, kpartHoii 5 rfla, Ha
NpU3eMHON KapTe norofbl; cmadus yeuneHus — oT ohopMIEHUst aHTU-
LIMKNOHA Ha NPU3eMHOl kapTe 40 HanbonbLUE UHTEHCUBHOCTHY PasBi-
TUS; U cmadus pa3pylieHus — OT Havana NajeHusl JaBneHUs B UEHTpe
aHTULMKIOHa A0 MONHOFO €f0 UCYE3HOBEHUS Ha NpU3eMHOoll KapTe.
BosHuxHO8EHUE aHMUUUKIIOHOS.
AHTUUKKITOHBI BOSHUKEIOT B TEX pailoHax, rae co3aalTes yeno-
BUA N8 YBENUYEHUS aTMOCHEPHOrO AaBneHus (3To Bec cTonba Bo3-
Jyxa [0 BEpXHel rpaHuubl atmocgepbt). Takme ycrnoBust BOSHUKAIOT:
1. Tpu BTOPXEHUU XONOAHOrO BO3AYXa B Ty LUKMOHA.
Ecnn UvknoHbs, MeXay KOTOPbIMU BO3HUKAET aHTULMKIOH, HU3-
KWe Wnu cpegHue U [OCTaToMHO ObICTPO CMELLAINTCH, TO 4acTo
BOSHUKAIOT TOMbKO rpebHU, a ecnu LUMKIOHLI BbICOKUE W Manlo-
noapwkHbie, To rpebeHb pasBMBaeTCs B CAMOCTOATENbHBIA aH-
TUUWKIOH, KOTOPLIA YBENUYMBAETCS 110 NNoWagn.

2. B orpore mManonogBuXHOrO aHTULIMKIOHZ NPU WUHTEHCUBHOM
pocTe AaBneHUs B XOMNOAHOM BO3Ayxe. B aTUX cnydasx HOBbIN
aHTULIMKINOH pacTet ObICTPO, a CTapbii NpeBpallLaeTca B €ro OT-
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por. HeoBxoaumbiM yCcrioBuem passuTus aHTULMKIOHA ABNsSeTcs
POCT faBneHus B ThINOBOIA YacTy aHTULMKIIOHA. -
AHTWLUKNOHbI BO3HUKAKT NPU HEPABHOMEPHOM NajeHun aaBne-
HUA B pasmbiToM Sapn4eckom none. Takne aHTULUKNOHB! OBbiy-
HO 3aHUMatOT HEBOMBLLYIO NMOLW3Ab U JONFO «HE XKUBYT»,
HedpoHTanbHbie (TepMUYECKUE) aHTULUKIMOHBI BO3HUKAIOT Npu
oxnaxaeHuy Bo3ayxa OT nogcTunaiowell nosepxHoctu (Cubupc-
KWiA 3UMHUIA @HTULMKNOH U T.4.).

PasButie aHTULIMKIOHOB NPOUCXORUT MEANEHHE., YeM LUKIOHOB.
Haunbornbileid UHTEHCUBHOCTY aHTUUMKNOHbLI LOCTUraioT B TeX
cny4asix, Korga oHu cchopMUpOBaHbI U3 XONOGHOrO BO3AyXa B
HWKHEl NonoBuHe TpoNocdepsl U TENMOro B BEPXHER NONOBUHE
Tponocdepsbl.
AHTULMKNOHLI BOSHUKAIOT (YCUNUBAKOTCH) NOS BXOAOM B BbICO-
THYI0 (YPOHTaNbHYIO 30HY fNpu BONbWMX rpagueHTax Temnepa-
Typsl (>8°C/1000 kM) 1 BonbLUoi CKOPOCTU BeTpa {(>70 KM/J) Ha
yposHe 500 rMa.
3TO NpaBuno BrOSTHE €CTECTBEHHO. NPUTOK BO3dyXa — yBenuye-
HWE ero Macchl — yBenu4eHue AaBneHus y 3eMnu — aHTULUKIIOH.

3Jeoroyus aHMUUUKIIOHOS.

Ins OUEHKM 3BOMIOUMN aHTULUKNOHOB MOXHC WCMNONb30BaTb

cnenyiowue npasuna:

1.

2.
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AHTULMKNOH YCUMMBAETCA B TEX CNyYasX, Korha AaBneHune B ero
LUeHTPE NPoaomKaeT pacTu.

Ecnu Gapudeckne TeHAEHUWN B LIEHTPE aHTULUKMOHA Bnusku K
HYMH, TO €r0 MHTEHCUBHOCTL MEHSATECH He Oyger.

B ManonogsukHbiX aHTULMKNOHAX BENUYUHA TEHASHUMU Xapak-
TEPU3YET ero IBOMOLMIO.

Moeberb younusaetcs (ocnabeBasT) B TEX CAYYasiX, KOTAA Hyne-
Bas usannobapa NpoxoauT no3agu.(Bnepean) ocu rpebHs.

Yem panblle B Thifly aHTULUKIIOHa €CTE 30Ha YBENW4eHus aasne-
HUg, TeM Jonblue No BPeMEHU aHTULUMUKIIOH ByAeT yCUnuBaThes.
YaaneHue 30Hbl pocTa AaBreHust OT UeHTPa aHTULMKITOHE roBo-
PUT O NPeKPaLieHn ero YyCUneHus.

PereHepaunst aHTULUMKIIOHOB (NPOLECC MOBTOPHOrQ YCUNeHUs)
Habnogaerca npu CIMaHUN CTapbiX aHTULMKNOHOB C HOBbIMU 06-
nacTaMK XOnogHOTQ BO3AYXa, a Takke NpU akTUBHOM LUKMNOreHe-
3e, Korga B NepefHelt 4acTu HOBOTO LMKIOHE OKa3blBaeTCa Ter-
Nbit Bo3gyx, 310 cnocoBeTByeT YCUNEHNIO CTAPOr0 aHTULIMKIOHA.




8. BbICOKWI aHTULMKIOH HUKOrAa HE YCUNNBAETCS.
lNepemewjeHue aHMUUUKTOHOS.
NepemMetleHve aHTULIMKITOHOB MOXHO OLEHWUTb UCNOMbL3ys che-

Dylowme npocTeie npasuna:

1. O6wue npasuna cmeuieHus Sapuyeckux obpasoBaHuli.

2. TemneparypHO CUMMETPUYHbLIE aHTUUMKNOHBI MAaNONOABUKHLY,
HO UX LIEHTP MOXET pe3ko U BbicTpo cMelaTbca U3-3a HeoauHa-
KOBOFO pOCTa N NafeHus 4aBIeHns.

3. [iBa oanHaKoBbIX aHTUUMKNOHA BPaLaloTCs BOKPYT oBLLero LieH-
Tpa No YacoBoi CTPEnKe (B CEBEPHOM MonyLuapuu), a oTpor unu
ARAPO NOBEBILLEHHOTO AaBneHus orMbBaeT OCHOBHON aHTULIMKIOH
TaKkKe No YacoBol CTperke.

4. TloaBWXHbIA LUKNOH oberaer ManonOABMKHLIA AHTULIMKNOH Mo
4YacoBoli cTpenke. Ecnu aHTULMKNOH XOMOSHLIN, TO Ha BbicOTax
npoucxoauT obpaujeHne Gapuueckoro nons, ¥ Torga LWUKIIOH
oferaer aHTULMKITOH MPOTUB 4acoBOW CTPESKM,

5. CmeHa LUMKNOHOB W AHTULMKIOHOB NPOMCXOLUT OBbLIMHO 3UMOIA
yepes 12, a nerom 4yepes 24 yaca.

6. Hebonblive No nAOWaAN aHTULMKNOHL! OOLIMHO CMELLaloTes Co
CKOPOCTBIO BNEpEan UAYLLUX LUKNOHOB.

7. AHTUUMKIOHB! CMELLAIOTCS NapannenbHO NHAU, COeaUHSIOLLIeH
ovaru NageHns u pocta gaeneHus. 3To Npasuno ny4ule onpas-
ObIBAETCA NpY KpyroBbix uzoBbapax. MNpu annentuyeckux usoba-
pax aHTULNKNOoH cvellaeTcd no ceoell GonbLioik ocn.

2.11. NEPEMELWLEHWUE N 3BONOUUA ATMOCOEPHBIX
®POHTOB.

B atom pasgene Mbl OCHOBHOE BHUMAaHWE yaesiuM BOmpocam
nepeMeLLeHnsl U 3BOSHOLMM aTMOChepHbIX (PPOHTOB TaK Kak obLue
cBefleHns 0 poHTax 0BCyKaanucb Hammu paHee, 1 HET CMbICRa NoB-
TOPSATb YE USMNOMKEHHbI MaTepuan.

lNepemeuwieHue ammocghepHbIX (hpoOHMOS.

MepemetteHre atmocdiepHbIX PPOHTOB TECHO CBA3AHO ¢ ne-
pemMeljeHmeM LUMKMNOHOB U aHTULIMKNOHOB. OTO BMOMHE €CTEeCTBEH-
HO. Ha npakTuke CUHONTUKA OYeHb YacTo ANA OUEHKW CKOPOCTU U
HanpaslieHns CMeLleHnss PpoHTa UCronbayT Kapty AT-700. Ycra-
HOBAEHO, YTO Tennbie POoHTLI 00LIMHO CMELLETCA 1O NOTOKY CO
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ckopocTbio 0,8U, . a xonofHbie — co ckopocTbio 0,94, . Camo xe

cmetleHue poHTa onpeqenaeTcs Ne HopManu K poHTanNbHOW no-

BEPXHOCTN. ‘

foBOpA O nepemelyeHUn atMocthepHbIX (OPOHTOB, creayeT

UMETb B BUAY, 4TO UHOMAA (PPOHT MOXET U3MEHWTL HanpasreHue

CMELLEeHUs U faxe CBOW 3HaK. ITO MOXET MPOKW30NTU B CNERYOLIMX

cnyvasx:

-~ npy npubnuxeHun K OPOHTY HOBOrO UUMKNoHa. B sToM cnyvae
MarnonoaBwKHbIA - Tennbid OPOHT, Nexallunii cesBepHee HOBOTO
LIMKINOHA, OKa3bIBAETCA BTAHYTHIM B €ro LUPKYIALMIc, ¥ YHacToK
3T0r0 PPOHTA BMECTO TEMNMOro CTAHOBUTCS XONOSHbIM.

- npy nApubnuxeHun Tennoro OPOHTa K MOLHOMY aHTULIMKIOHY.
B atux cnydasx Tennklil pOHT CHa4vana 3aMeisIsAeTcs, a 3arem
OCTaHaBNMUBAETCH W HaJYMHAET MOCTENeHHO OTCTYMNaTk Hasag,
fipeBpaLlasch U3 TENMOre B XONOA4HBIA. AHanorM4Has cutyauus
Habniogaercs Takke npu npudbnuxeHun Tennorc poHTa K ro-
pam. HanGonee spko 3To nposiBRsieTcs npu nogxoge opoHTa K
Ypanbckomy xpebTy.

- NpU HEPaBHOMEPHOM 3anonHeHuy oBLUMPHOrO LuknoHa, B aTtux
crny4Yasix jaxe He3Ha4uTENbHOE U3IMEHeHMe JaBreHUA B LieHT-
pe OBLLUMPHOrO LUKMNOHA MOXET BbICTPO U HA 3HAUYUTENbHOE pac-
CTOSIHWE NepemMecTUTh €ro LeHTp. MNpu aTOM HeKoTopble YYacTKu
(poHTa MoryT ilaMeHUTb CBOW 3HaK.

- Tennbiii (OPOHT 3anonNHAKLErocs UMKMOHA MOXKET MPEBPaTUTLCH
B XONOAHbIR GPOHT, ecnu Bnepeum HEero Haxoautcs yrnyenswo-
WMIACA LIMKNOH.

s onpegeneHns CKOPOCTY CMELLEHUs! Tennoro PPoHTa MoX-

HO BOCTOMNb30BaTLCH OPMYION:

V, =KAH/AL (2.22)

rge: Vw— CKOPOCTb CMeLLeHUst Tennoro dpoHTa (km/u), K=0,1 - 0,2 —
KoaphuLeHT, AH — noHmxkeHue obnavHocTy npu npubnmmieHun hpoH-
Ta (M), At — BpeMsi, 3a KOTOPOE NPOU3OLLNO 3TO NOHKKEHUe 0BNaKoB.
UTO Xe Kacaetcsl OThICKaHUs (PPOHTaNbHLIX Pa3AenoB Ha
NPU3EMHON -KapTe, TO AN 3TOrO Nyulle BCEro UCMonb3oBaTh KapTy
AT-850. Mpaktuveckn Bcerga aTMOCKEpHbIl POHT pacnonoXeH
napannenbHO Kakoi-rnbo N30TepMe Ha 3TOW KapTe. A BOT K Kakoin
u3oTepMe PPOHT pacnonoxeH Bnke — petlatb CUHONTUKY C YHETOM
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MECTONONOXEHUA paiioHa, BpeMeHu roga 1 ocobeHHOCTel CUHONTU-
YECKOro npotjecca.
Seorrouus hpoHmMos.
Mop asontoLneil aTMOCPEpHbIX PPOHTOB NOHNMAETCH U3MEHE-
HWe KOHTpacTa TemrepaTyp MEXZY BO3ZYLLHbIMA MAcCami, U3MeHe-
HWE CXO4UMOCTU (PaCXOAUMOCTI) NMOTOKOB TEMNOro Y XONOAHOTO BO3-
AyXa, M3MeHeHue cTparudukaumni 1 BNaroCofepKaHua Bo3gyLLHbIX
Mace (a8 3TO M3MEHEHWE BEPTUKANbHLIX TOKOB), 8 TAaKKe U3MEHeHNe
WHTEHCUBHOCTY OCafKOB U UX FPOJOIBKATENBHOCTU,
ATmocdepHble PPOHTLI QBOCTPSIOTCA B TEX CRYYasX, ECIU:
- YBEMUYUBAETCH KOHTPACT TEMMAEPATYP B 30HE PPOHTA,
- YBENUYUBAETCA CXOLUMOCTL NMOTOKOB B 30HE (PPOHTA,
- yBenynBaeTCs BepTUKanbHasa HeyCTOIZqMBOCTb 1 Bnarocoaep-
MaHWe BO3ZyLIHbLIX Macc.
. ATMOChepHbie QPOHTLI Pa3MbIBAIOTCH NP 0BPATHBIX Npoyeccax.
Ha ssontoyuto aTMocdiepHbiX (PPOHTOB CUTTBHOE BNUSHWS OKa-
3blBaET Bpems CyTOK, BPeMs roaa, TpaHcopMaLmsa Bo3gyxa npu ero
ABWKEHUY, A TaKKe NPY NepemetLieHuy BO3gYLUHOM Maccht ¢ Mops Ha
cyuly 1 HaoBopaT. MOACHUM 3TO Ha HEKOTOPLIX KOHKPETHLIX NPUMepaXx.
Tak xonogHbIA QPOHT 3UMON N[pU ABUXKEHUM G MOPSA Ha GCyLy
OKa3bIBAETCH MaCKMPOBaHHbLIM, TaK KaK Boga Tennee cyluun, U B none
TemnepaTyp aToT (MPOHT HUKAK He npossnseTcs. B neTHuit nepuoa
Terbi POHT NpU ABYXKEHUM C MOPA Ha cylly GbICTPO pasmblBa-
€TCH, TaK KaK Cylua 3HavuTeNbHO Tefnee BOAbl, U Kak crieacTeue —
BbIcTpoe BblpaBHUBaHUE TeMnepaTyp 4o v nocne dppoHTa. Takke K
XORNOAHbLIA PPOHT NETOM NpU ABYKEHUN C MOPS Ha cyLly BbICTpo pas-
MbIBAETCH U3-3a BbICTPOro Nporpesa Haf CyLLEN XONOgHOMo BO3NyXa.
Fpu 3Tom x0nofHeli PPOHT pasMmbiBacTcs TeM BbiCTpee, YeM Bhillle
Temneparypa ¥ YeM MeHbLLE BNaXHOCTb BO3AYXa HAL KOHTUHEHTOM.
Bumecte ¢ nepemelleHueM POHTA, €CTECTBEHHO, MEHAETCH
u reorpachuyeckuii patoH, B KOTOPOM HaXOAUTCS aTtMocdepHbIi
hpoHT. MNo3aToMy XONOAHbIN (PPCHT Pa3MbIBAETCSH MNPU NepemeLleHnn
Ha 1or 1 0BOCTPAETCS NP NEPEMELLEHUN HA CEBEP, a TEennblii ppoHT
— Haobopot. CnegoeartenbHO, MpY MPOrHOse 3BOMOLUMU aTMocdhep-
Horo ¢poHTa HEOOX0AUMO:
- OUEHWUTb 3BOMIOLMI0 PPOHTa 3a nocnegHne 12 - 24 vaca;
- B COOTBETCTBUM C MPOrHO3oM Bapuyeckoro rnons AaTb NPOrHO3
3BOMIOLMN PPOHTA,
- WCXOAS U3 NPOrHo3a TEMMEPAaTypbl, BNAXHOCTU U cTpaTtudvkaLimm
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B 30He (PPOHTa, YTOUHUTD NPOrHo3 SBOMIOLNY TOrO Y4acTka (hpoH-
Ta, KoTopblit ByZeT okasblBaTh BAUSHUE HA PaOH NPOrHO3a,

- YYeCTb CyTOuYHbI# XOA4 W3MEHEeHWA norogel Ha aTtMochepHbIX
hpOoHTaX (Ha BCSKMA CrydaR HaNOMHUM, YTO XONOAHLIE (POHTHI
0B0CTPSATCS B AHEBHOE BPEMS, @ TEMNbIE — HOULK)).

Ha ocHoanuu npoBeaeHHOro aHanusa 3soMoLumn - poHTa
CUHOMNTUK pa3pabaTbiBaeT NPOrHO3 OTAESbHBIX 3MeMEHTOB NOrogbl ¢
YYETOM AEACTBYIOLLNX PYKOBOACTB U HACTaBneHuii no cnyxbe norogbl
unu TpebosaHuit 3akazyuka.
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YACTb 3. MPOMHO3 OMACHbIX 4515 ABUALWY ABAEHUIA
norojbi

3.1. MPOIHO3 BETPA Y 3EM/IN U LLIKBATIOB

O Berpe aBMaLUN HYXHO 3HaTb BCE: HAaNpaBneHwWe BETpa, CKO-
pOCTh BETPa, CKOPOCTb OTAENbHbIX MOPbIBOB W CKOPOCTb BETPA Npu
wikeane.

CpaBHUTENbLHO Mano ectb oTpacnell HapofHoro xossaiicTea,
KOTOPbIX OYEHb WHTEPECYET NPOrHO3 HanpaeneHus Betpa. Ecnu He
CuMTaTh YACTO OOLIBATENbCKOrO MOLXOAa: CEBEpHbIi BeTep — 3To
npoXanaa UnNu Xonoa, a KXHbIA BeTep — 3To TENNO WK Xxapa, TO ce-
pPbe3HOE OTHOLWEeHWE K HanpaBeHuio BETPA eCTh TOMbKO Y aBuaLyu.
OnHako B noGom criy4ae NporHo3 HanpasBneHus BeTpa [aeTcs che-
yuanuctaMu CUHONTUYECKUM METOAOM. JTO 3HAUMT, YTO CMHONTUK,
OLIEHVB U CMPOrHO3UPOBaB CUHOMTUYECKOE MONOMEHUE B 30HE OT-
BETCTBEHHOCTY, OnpeaenseT npeobnafaLee HanpaeneHue BeTpa.
MNpuyem HanbGonee 4acTo B NPOrHosax NOrogbl HanpaeneHwe BeTpa
yKasbiBaetcs no BocbMu pymGam. ,

TonbkO B WHTepecax aBvauvu HanpasneHWe BETPa ykasbiBa-
€TCA B AecATKAxX rpafyCcoB. 3TO HYXHO ANA Toro, 4Tobbl paboTHU-
KU rpaXxQaHCKOW aBnalun CMOFM OLEHUTb BCTPEYHYIO (NOnyTHYIo)
1 GOKOBYIO COCTaBMAKLWYIO CKOPOCTU BeTpa. [leno B TOM, vTO ANSA
obecneveHna 6e30nacHoCT NpU B3NETe U NOCafKe CaMoONeToB eCTb
orpaHudeHUsi Kak no GOKOBOMY, TaK WU MO BCTPEYHOMY (MOMyTHOMY)
BeTpy. [Mpu NporHose Hanpa.neHns BETPa U Aaxe No PakTU4eCKoMy
BETPY Ha aBUALNOHHbLIX METEOPONOruueCKUX CTaHLUUAX onpeaensieT-
ca Gokosas cocTaernsowas seTpa. OGbIYHO 3TO JeNnaeTcs ¢ NomMo-
wibto rpaguka, npeacTasneHHoro Ha puc. 3.1.

Mopagok onpegeneHnsa H0KOBOW COCTaBNAIOLLEN CKOPOCTU BET-
pa Ha puc.3.1 nokasax cTpenkamu. Tak npu CKOPOCTY BeTpa 13 Mic u
yrmie MeXxay HanpasneHueM BeTpa u HanpasneHuem Bl B 40 rpapy-
coB GokoBast COCTaBnAoLas CKOPOCTW BETpa pagHa 8 m/c.

TonbKo asnayuio 1 cnelnanncTos —METEopPonoros uHTepecyer
Hanpapfexne BeTpa Ha BbicoTax. OueHb 4acTo (nMpakTu4eckn Bcer-
[3) NpW KParkocpo4HbIX MPOTHO3aX Morofbli NPOrHo3 HanpasreHus
BETPa 3aMeHSIOT ero guarHosom. B npuHuune 3to AonycTumo u He
AaeT GonbLmX owuBoK. ’
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Puc.3.1. Homozpamma dns onpedenenus bokosol cocmasnaoweli
sempa no ckopocmu eempa U u yany B mexdy HanpasneHueM eem-
pa u HanpasneHuem BlIl7.

BmecTe ¢ Tem KpynHble NPOrHOCTUYECKUE LEHTPbLI paspabarsi-
BAIOT MPOTHO3 BETPA HA PA3MUUHBLIX YPOBHAX YACNEHHBIMU METOLa-
MU, Pesynsrarbl aTUX pacyeToB ohOpPMIAIOTCH B BUAE KapT TeMne-
paTypbl U BeTpa U He3BO3ME3AHO NEPEefarTeA BCeM noTpeburensm,
HYXAaI0WMMCS B 3TOW uH(popmauuu, Takum obpasoM, B pykax cu-
HOMTUKE OKa3bIBaKITCA KapThl C KPaTKOCPOUHbIM (80 12 4) NpOorHO30M
TemrepaTypsi, HanpaeneHusa 1 CKOPOCTU BETPA Ha OCHOBHbIX M306a-
pUYECKIX NOBEPXHOCTAX.

Omo unmepecto:

CrieflyeT UMeTh B BHJIY, 9T0 B HHTEPECAaX OOCCITEUEHHS aBUAlliH Ha-
IipaBiieHUe BETpa Y 3eMAM YKA3BIBAE€TCA OTHOCHTENEHO MCTHHHOTO MEPHAM-
aHa, a He MarHUTHOrO (Pa3HUIY MeXJy HUMH BaM OOBSCHSIIH €UI¢ B KO-
ne). A uTto jenarh, ecrd HanpasieHue BITIT u mocamounsit kype neTaux
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OTpeReNsieT 1o KOMIACY, T.€. 10 MaTHATHOMY MepuIuany? Eciu MarHutHoe
CKJIOFeHHEe HOCTATOTHO 6OIBINoe, @ BETEP HOYTH CTPOro GOKOBOM, TO BO3-
HUKAIOT TIPOOHEMEL, CBS3aHHEIE ¢ OTIpefCIICHIHEM, KaKad COCTABIIAIOIIAN BET-
pa HabnrofaeTcs: MOMyTHAS MK BCTPEUHAS HAM, HHEIMY CIIOBAMH, C KAKUM
KypcoM Hazo Binerars? Ha aspompomax 3Ty npoGNeMy peuiuny CIeRyo-
UM 06pPA30M: BO BCEX CBOIKAX, KOTOPEIE MEPeIaroTCs Ha APYrHe a3poipo-
MBI, HaIPaBIeHNEe BETPa YKa3HIBACTCA OTHOCHTEIIEHO HCTHHHOTO MEepH/Ma-
Ha, 4 Ha CBOEM a3pOIpoMe HaIIpaR/ICHIIE BETPa BCEIa HaeTCs OTHOCUTEIEHO
MarHUTHOTO MepHIHaHa;

Ha 3eMHOM Imape ecThb ABE HHTEPECHBIE TOUKH, B KOTOPBIX BETED BCET-
Jia UMeeT OHO ¥ TO K¢ HaNpaBieHUe: Ha CEBEPHOM IIOIOCE BCETHA NYHOT
TOXKHEBIE BETDEL, 2 Ha JOXHOM — BCerIa CEBEPHEIE.

HeT comHeHus B TOM, 4TO BONLLUMHCTBO NOTpeBuTeneit uHTe-
pecyeTcs TOfIbKO CUMbHLIM BETPOM. TONbKO aBuaLMi0 BETEp Hayu-
HaeT UHTepecoBaTh NPY CKOPOCTU OT 5 M/c. Takoi BeTep BaxeH Ans
Manoit 1 CBepxXManoit asuauui, ANA NapalloTHBIX NPLRKKOB U 4NA
DesmoTopHONM aBuaLmiA.

MNpakTnyecku BO BCex perioHax Poccuu gna nporHosa cna6b|x
BeTpoe ucnornbayerca metof A.C. 3BepeBa, KOTOpbI OnvcaH BO BCEX
y4eBHUKaX NO KpaTKOCPOUHLIM NMPOrHO3am norogel. Ha Hem Mbl ocTa-
HaBnWBaTLCs He ByaeM, a NOroBOPUM O HEKOTOPLIX METOAAX NPOrHO-
3a CHIbHOrO BETPA.

[1po2H03 MaKcumanbHO20 eempa rnpu 2po3ax Nno asponoeuYec-
Koli Ouazpamme. Ona nporHo3a MakCUManbHOro BeTpa Npu rposax
[0 39PONOru4ecKot AuarpaMme focTynawT creaywluv obpasom.
OT CnporHosupoBaHHOrO 3Ha4YEHUA MakcUManbHOW TemnepaTtyphbl
BO3AYXa Y 3emnu (PUC.3.2) HYKHO NOAHATLCS Cpasy NO BNaKHON agu-
alare Ao yposHsa 600 rfa u Ha aTOM ypoBHE CriefyeT onpenenuTb
BenuuuHy AT, pasHyi0 PasHOCTU MeXOy TEMNEPaTypol Ha BMaXKHOM
anuabare U Ha kpusonl crpatudukauuu. MakcuMmanbHas cxopocn:
BETPa NPY 3TOM OfIPpefennTCs BbipaxeHnemM

U_ =2AT (3.1)

makc

rge: U — ckopocTb BeTpa, M/c; AT — B rpagycax.

Makc
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Puc.3.2. Mpacbuk Onsa npoz2+HO3a MakcumabHbIX [OPLIGOE8 sempa y
3eMsIU npu 2po3ax.

B.E. MNeckog u A.U. CHUMKOSCKUL NPeANOXMNN METOZUKY NPo-
rHo3a LKBanNoB ¢ 3abnaroBpPeMEHHOCTBI0 3 - 6 4YacoB npu oxuga-
EMOM. PasBUTUN Ky4eBO-AOXAEBOM OBMaYHOCTH (a LUKBanbl MHaue
1 He BbiBatoT). Ha puc. 3.3 npeacTasneH nx rpaduk ans nporHosa
wKsana.

Ha prc.3.3 no ropusoHTanbHOM OCK OTNGXEHO CyMMapHOe 3Ha-
YeHUe CKOPOCTel BeTpa Ha ypoeHe 3emnu, 850, 700 u 500 rMa (wm/c),
a No BEPTUKanNbLHOW OCK — BEPTUKANbHaA MOLLHOCTb KyYeBO-AoXae-
Boro obnaka, rfla.

Ecnin no wcxodHeIM AaHHBIM Hala Toyka ronana B 30HY
«LUKBAN», TO CKOPOCTb BETPA MNP LUKBASIE MOXHO YTOYHWUTL MO rpa-
UKy, NpeacTaBneHHoMyY Ha pruc.3.4.
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Puc. 3.3. Ipaghuk Onsa onpedenenus 03MOXHOCMU S803HUKHOBEHUS!

WwKeana.
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Puc.3.4. OnpedeneHue mMakcumanebHol ckopocmu eempa npu uksa-

ne no B.E. lNecko

8y u A.M. CHUMKOBCKOMY.
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OnpedeneHue ckopocmu nopLIsoe 6empa MOXHO ONpefentTb
no nonyamnupuyeckoi oopmyne

Uy =U,+ 05U, (2)

Koatbdouuuent 0,5, ecTecTBeHHO, onpegensercs nogbopom
ANA KaKAO0ro NyHKTa.

Imo urnmepecHo:

Korzaa nporHo3upyercs NOPEIBACTHLL BETEP M YKa3bIBAETCS CKOPOCTDH
BETPa B NIOphIBAX, HE CTOMT 3a05IBaTh O TOM, YTO CKOPOCTH BETPA B TIOPHIBAX
YKa3bIBa€TCA TONIEKO B TOM Cllydae, KOIZA OHA TPEBBINAET CPEHION CKO-
pOCTE BeTpa Ha 5 M/c u Gosiee. MiHaye MOXKeT MOMydJUThCS TaK, Kak MHOIA
CNBIIMIIE (IIOTONY TIO pajguo»: BeTep | M/C, MOPHIBHL 2 M/C — HE 3BYYHT!

W ewe omHo 06cTOSATENBCTBO. HH OIMH CHHONTHK HE XOUET, ITOOL! €10
IIPOTHO3BI HE ONpaBIbIBaliiCh. [103TOMY, 4TO-4TO, 8 KpUTEPUM OTIPABIbIBaE-
MOCTH [IPOTHO30B OH 3HaeT X0powo. Tak, eciii B IPOTHO3€ HOrofbl yKa3aHa
CKOPOCTh BeTpa A0 15 M/c, TO 110 CKOPOCTU BETPa MPOTHO3 ONPABAACTCA PR
oTAMYMH QaKTHYECKOTO BeTpa OT YKa3aHHOIO B IIPOTHO3€ Ha + 3M/c, a mpu
CKOPOCTH BeTpa 3 M/C ¥ MeHEE IIPOTHO3 BCerna CYMTAETCS ONpaBAaBIIUMCH.
Bor nosroMy «Xutpniey» (YuTai — rpaMOTHBIE) CHHONTHKHE B CBOMX LPOTHO-
3aX JI@I0T CKOPOCTD Betpa 6 M/C. FIHTepBan OnpaBasIBAEMOCTH B 3TOM CITyqae
ot 0 70 9 M/c. A B Taxyro rpajanyo MHOTO CHHONTHYECKUX CUTYaliii mona-
naet. Bor tak, ymerk Hano!

lpoaHo3 sempa y 3emAu 110 QaHHbIM 0 eempe Ha yposHe 850 efla.
OTOT MeTog Mo3BOSIAET CrPOrHO3UpOBaTh CKOPOCTh BETPa Y 3eMiu C
3abnaroBpeMeRHOCTbIO 40 CYTOK. [1Ns npOorHo3a MCnonb3yercs rpadpuk,
npencTaBneHHbIlt Ha puc.3.5. 34ecb no BepTUKaNbHOA OCU OTIIoKEHa
CKOPOCTb BeTpa Ha ypoeHe AT-850, a no ropusoHTanbHON — OXugae-
Masi CKOPOCTbL BeTpa y 3eMnu. Bo3MOXHBII MHTepBan ckopocTtel BeTpa
Y 3eMIT¥ HaxXOo4UTCA MEXLY HAKMOHHbIMU KDUBBIMU Ha rpadmke.

Ha cesepe nna onpefeneHys CKOPOCTM BETPA UCNONRL3YIOT rpa-
duk (puc.3.6). Mo ropUsoHTanbHOW Ock Ha rpaduke oTkNagbiBaeTcs
BennuMHa Ap, — pasHOCTb 3Ha4YEHUA aTMOCHEPHOro AaBrieHns B AByX
MyHKT&X 10 MOTOKY, & N0 BEPTUKaNLHOM OCn — BENUYnHa Ap, — pasHoCTb
3HaueHul JaBrneHns B ABYX NYHKTaX NO HOpManu K notoky. HaknoxHble
NUHUY COOTBETCTBYIOT MPOrHO3UPYEMBIM 3HAYEHNSM CKOPOCTY BETPA.
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Puc.3.5. 'pachuk Onst npoaHo3a ckopocmu eempa y 3eMil 1o OaH-
HbiM 0 8empe Ha yposHe 850 alla.
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Puc.3.6. paghuk Ons onpedeneHusi ckopocmMU eempa, NPUMeHsIe-
Mbtil @ palioHax KpatiHezo Ceeepa.

YBbi, K COXaneHuo, U3-3a KpaitHe pegKow ceTu craHuuii npax-
TUYECKM BCErAa npu NPOrHo3e CKopocTy BETPA «B XoA[ UOYT» AaHHble
OfHUX U TeX e cTaHumi. OfHaKo AaXe TaKkoW, Ha nepsblit B3rMAL,
APUMUTUBHBIA METOA AAET BrOSIHE YAOBNETBOPUTENLHLIE Pe3yiLTa~
Tel. Ero yenecoobpasHo «nonpobosaTth» U B ApYrUX permoHax.
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3mo unmepecHo:

Xouercs 0CTaHOBUTLCS Ha ABYX WHTEPECHBIX CITy4asx, CBA3aHHBIX C
MPOTHO30M CKOpoCTH BeTpa y 3emid. FlepBrtii cityqait MOXXHO Ha3BaTh 3aKo-
HOMEPHEIM, U TaKOe MOKET MPOU30iTH ¢ MoObIM ciHONTUKOM. [IpencTaBere
cebe, YTO BEI MPOTHO3UPOBAIH BETEP, H Y BAC MIONYTIHIOCE, 9TO OXHIACTCS
CKOpOCTh BeTpa B 30 M/c. UTO B TAKOM CllyJae B IEPBYIO OUEPENb [IPUXOTUT
B TOHOBY CHHOITHKY? Hy KOHEYHO e TO, 4TO METOJ AaJl HEBEPHELH pe-
3yABTaT. CHHOINTHK HE IIOBEPUT 3TOMY, 3a YTO H OyIeT «HAaKa3aH» MIKBAIOM.
Ecnu g nporHo3a UCTIONG3YROTCS [IPOBEPEHHBIE METOBL, TO HE obpamarh
BHMMAaHMA AaXe Ha HEBEPOATHBIH pesynerar mporHosa Hemssd. Ilpocro B
TaKuX CITydasx (M 3TO KacaeTcs He TONBKO BETpa) HyKHO UCTIONb30BaTh A
nporHo3a foNbHIee KOHIECTRBO M3BECTHBIX METO/IOB, @ TAKKE BHUMATENBHO
CIIEIHTE 32 H3IMEHEHMIMH (akTHueckoit moronsl. B 3ToM ciywae, nawke opu
HEBEPHOM IIPOTHO3€, BEI YCIIEETE CBOEBPEMEHHO IPEAYIPEIHUTE 00 OIIaCHOM
SBJICHEM IOTOBI CBOMX TOTpebuTeneit.

Eme onue wETEpeCHEBI Cyyaif IPOM3OMEN C aBTOPOM 3THX CTpPOK.
B 1994 rony B ITerepbypre nposoaunuck Urper no6pot omu. Hanr yru-
BEPCHUTET OBLT OQUIMANBHEIM I'HapoMereoponoroM Hrp. B obs3annocTH
Hamero MHGOpMaHMOHHO-NPOTHOCTHYECKOrO LEHTpa BXonmno obecre-
qeHue oprkoMurera Urp m cyaeiickue KOMICTHU 10 BCEM BHIAM CIIOpTa
IIPOTHO3aMH HOTOAHI Ha IEPUOA COPEBHOBAHM, a TAKXKE MPOBENCHUE Me-
TEOPONOTHIECKHUX HaOJIOREHAHN B MecTax copeBHOBaHui. C paboToil MEI
COpPaBUIUCH ycHenmHo. 3a0aBHEIM Ka3yC MpOW30MIEN BO BpPeMs MpPOBEXC-
HUS COPEBHOBAHMIA 110 TAapyCHOMY criopty. Jieno B ToM, 4To B mepuon Hrp
HaONIOfaNach Bce BpeMd CyXas U xapkas moroga. TeMmeparypa BO3myXa
nHEeM kornefamack B mpenenax 23 - 26 rpalycoB Tellla, a TeMmIeparypa
Bogs! B DurckoM 3anuse 6buta 22 - 24 rpagyca. Ha nepssiif ness copes-
HOBAaHHUIl MBI Jajid BeTEp €O CKOPOCTBIO 2 - 5 M/C. SIXTCMEHOB 3TO yCT-
POWIIO, XOTSl /T COPEBHOBAHMIA IT0 MAPYCHOMY CIIOPTY JKeNaTelNeH Gonee
CUITBHBIN BETED.

Iepex craproM nepBoit napycHOH TOHKY MBI IPHEXaNH B IXTKIY0, H3Me-
pHUI# CKOPOCTH BETPa, M OHa Okasanach pasHol 3 m/c. Bee no mpornosy. Jlo-
BOJIBHEI MBI, JIOBONLHBI CYbH, HOBOIBHEI CTIOPTCMEHE!. SIxThI BB B OuHc-
KU 3a/1¥4B K MECTY CTapTa, KOTOPOE HaXOIUOCk B NITHCTaX MeTpax oT Oepera,
OT AxTKiIy0a, THe MBI 3aMepsIi CKOPOCTh BETpa. A B MeCTe cTapTa H 1o Beeit
JVCTaHIMK OBLI. .. INTHNE. SIXTEI IPOCTOSITH 10 BEYEpa |, TAK W HE HAYaB FOHKY,
BEPHYITUCE B AXTKIY6. BO BceM BUHOBATHIM OKa3acsa Opu3, KOTOPEI euie «Xa-
Ba» 3 M/c y 6epera W HUYEro He MO cienars Ha yaaneHuu B 500 - 1000 m or
Hero. Tak u npoly COpeBHOBaHNA 110 MAPYCHOMY CTIOPTY, B KOTOPHIX BMECTO
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3anaHAPOBAHHBIX YETHIPEX MOHOK 6510 BCcero aBe. BOT 4TO 3HAYMT HE SHATH
IR HE YYUTHIBATH MECTHBIC YCIIOBHUA (bopanoaamm TOTr OB,

3.2. TPOrHO3 BETPA HA BbICOTAX U CTPYMHbBIX TEYEHUI

O nporHo3e BETPa Ha BbICOTaX Mbi NCanNy B npeasiaytiem na-
parpace. eticTButensHo, cunontukn Ha AMCI oueHb YacTo 3ame-
HAIOT NPOTHO3 BETPA Ha BLICOTaAX €ro AMarHO30M WU UCTIONbL3YIOT
NPOFHOCTUHECKUE KapThl NPOrHo3a BETpa U TEMNEPATYpPbl, KOTOpbie
pa3pabarLiBaOTCA B KPYNHBIX NPOrHOCTUYECKUX LieHTpax.

Eile ofHa npobnema B NpaxkTuke meteoponoruieckoro obecneve-
HWS aBKaLUW BO3ZHUKAET NpU HEOBXOQUMOCTU ONPeaenuUTb NapaMeTph
CTPYIHOrO Te4eHUs. ISBECTHO, UTO 3a rpaHuLy CTPYRHOTO TeueHus npu-
HUMAETCs BbICOTA, HA KOTOPOIt B ¢BOBOAHOI atMoctepe (Bhiwe 5000
M) CKOpOCTb BeTpa npesblwaeT 30 M/c, 8 CNeUUanucTos rpakaaHCKom
aBWauum MHTEPECYET He TONbKO BLICOTA OCH CTPYAHOrO TEHEHUs, HO U
MaxcumarnbHas CKOPOCTb BETPa Ha OCU CTPYH, a TaloKe TonLuHa CTpyi-
HOro TEHYEHUS, T.€. BLICOTA €ro HIKHEl U BepXHeii rpaHuL.

Bce 311 3agaqu nosBonsieT pewars Metoh E.Peittepa. E.Peiitep
NPEANOXMN MO AaHHbIM- 30HAMPOBaHMS armocdepbl B NPOU3BONbHOM
macwrtade CTpoUTb Fpadouk, No ropu3oHTanbHOW OCU KOTOPOro OTKNa-
[blBaeTcsl CKOPOCTb BETPA, a N0 BepTuKanbHol — BbicoTa (puc. 3.7).

R : | . . N
0 10 20 30 40 50 60 Ui

Puc.3.7. OnpedeneHue napamempoeg cmpyliH020 meyeHus no me-
mody E. Peiimepa.
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W else coseplieHHO odeBugHOe fipepnonoxeHns E.Peitepa:
TaK KaKk MHPOpMaLIUs O HanpaeneHu U CKOPOCTU BETPa B cBOBOLHON
aTMocpepe B pacnopskeHU CUHONTUKE eCTb NpaKkThYeckn Bceraa
TOMbKO Ha OCHOBHBIX U300aPUYECKUX MOBEPXHOCTHAX, TO COBEPLIEHHO
HeoBs3aTenbHO, YTOOb YPOBEHL MaKCUMarbHOro BeETpa coBnagan ¢
37Ol NOBEPXHOCTHI. [Ns onpeneneHna BCeX NapaMeTPoR CTPYAHOro
TedeHus E.PeliTep npeanoxun Ha rpaduk (pUc.3.7) HaHeCTN TOYKWY, B
KOTOPLIX €CTb UH(IOPMALIA O CKOPOCTU BETPA, Y COSONHUTDL 3TU TOY-
K/ OTPE3KaMu NPAMBIX JIUHWA. TTpudem CoepuHEeHne ToHEK npousso-
AUTb KaK CBEPXY, TaK U CHU3Y 40 MakcUmMarbHbiX 3Ha4eHUA CKOpoCTH
BeTpa. [lanee, npoanue NOCnegHUe OTPEsKU, NPOBEAEHHbIE CBEPXY
W CHU3Y, A0 UX MEPECEYEHUS, Mbl NOMYHUM BbICOTY OCK CTPYHHOTO
TEYEHUs, MaKCUMaIbHY CKOPOCTb BETPa Ha ocu, a BenuduHa A H
YKaMET HaM He TOMbKO TONLMHY CTPYHHOrO TEYEHUS, HO U HIKHIOW U
BEPXHIOKO rPaHuLy CTPyW.

3mo unmepecHo:

Jirg mporsosza mapaMeTpoB CTPYHHOIO TEJeHHS MOXHO eme 6omb-
e YIpOCTHTE CBOIO paGoTy. Bels MBI BCEe NapaMeETPHl CTPYH ONpeRenIeM
TOIBKO TIO ABYM ITOCHETHUM OTPE3kaM, IPOBENCHHEIM CBepxy ¥ cHuzy. [lo-
3TOMY MOXHO Nefath Tak. [1o JaHHBIM 30HAMpPOBaHHA HAapeCTH Ha rpaduk
(puc.3.7) TOnBKO YETHIpe TOUKM C HAHOONBIIAMY 3HAYECHUSIMH CKOPOCTH
BETPA, a 3aTeM HONAPHO COCTUHUTD UX CBEPXY U CHU3Y, ¥ [IPOAIHTE OTPE3KH
10 Tepecedenys. Mel MOMYYHM TOT XK€ caMblii pesyasTar. [pasna, uHorna
IIPUXONUTCS CTPOUTE HECKONBKO GoMbilee KONMYECTBO TOUEK JUIS OHpPENe-
TIeHUs TONIINHEI CTPYHHOTO TEUCHUS: HIDKHAA TOYKa GepeTes o 3HAYCHHEM
CKOpPOCTH BeTpa Ko 30 M/C IpU €r0 YCUIICHUH, & BEPXHAT — CO CKOPOCTBIO
BeTpa MeHsiiie 30 M/C ipy ero ocriabeBannn. [Td OIpefeNeHUT MakCHMAaTb-
HOTO BETpPa ¥ yPOBHS MAKCHMATEHOTO BETPA NOCTATOTHO W FETHIpEX TOUEK.

YBaxaemblil yutatens! Mbl He Bygem OCTaHaBnNUBATLCA Ha

OPYruxX MeTogax NporHo3a BeTpa. 3TO AenaeTcs HaMu yMblLUneH-
Ho. He noTomy, 4TO ApyrMx METOL4OB NPOFHO32 HET, a NMOTOMY, 4TO
B OMepaTUBHOW NPaKTUKE TOMbKO 3TWU. METOObI NOAYyYUnu JocTa-
TOYHO LWNpPOKoe pacnpocTpaHeHue. Mbi Byfem Bam oUeHb npusHa-
TENbHbL, €Cnu Bbl NPULLMETE HaM Kakylo-HUByab OpuUriHanbHyo
METOAUKY NporHo3a nboro anemeHTa norofbl, NPUMEHsEMyo B
Baliem peruoHe. Ecnu OHa OKaXeTcs UHTEPECHOR u Ans Apyrux
pailoHoB Poccuu, TO Mbl TOCTAPAEMCS BKINIOYUTL €€ BO BTOPOE U3-

98




AaHue kHuru ¢ 6e3yCnoBHLIM COXpaHEHVEM BALLIEro aBTOPCTBA Ha
MPUCNAHHY METOLMKY.

3.3. MPOrHO3 BUANMMOCTU

Otctynus oT obljero npasuna, PaccMOTPUM CHavana OCHOB-
Hble XapakTepucTUKU BUAKMOCTH, UCNOMbayemble Mpu aHanuse u
APOrHo3e ycnosuii norogsl.

Mpobrema snAMMOCTU B NPOCTPAHCTBE NPY COBPEMEHHBIX TEMNAaX
pasBUTVUS HapOAHOTO XO3AWCTBA, TEXHUKW, B YaCTHOCTM, CKOPOCTHOMO
TpaHcropTa npuobpertaeT Bce Bonee akTyanbHoe 3HaveHve. YueHue o
BUAWMOCTN — 3TO HAyYHOe HanpaeneHue, OCHOBHON 3afaueil KoTopPoro
ABMSETCA UCCNEefOBaHue 3aKOHOMEPHOCTE 3pPUTENBHOMO BOCIPUATUSA
Pa3HOOBPa3HbIX €CTECTBEHHBIX U UCKYCCTBEHHBIX OB BEKTOB naHaLad-
Ta W CUTHATBHBIX OTHEN B Pas3NUUHbIX aTMOCEPHbIX YCHOBUAX.

BuavmocTb — spuTensHoe BocnpusaThe o6bekToB, 0BycrnoBneH-
HOe CyLIeCTBOBaHUEM APKOCTHBIX U UBETOBbIX KOHTPACTOB Mexay
npegmeTamyt U oHoM. BUAMMOCTb XapaKTepusyercs 4anbHOCTbI0
BUAMMOCTM (KaK Aaneko BUAHO) W CTENEHbIO BUAUMOCTYU (KaK XOpo-
LU0 BUAHO). Ha npakTuKe nouTy BCErfa MHTepeCyIoTCA TONBKO Aarb-
HOCTbLI0 BUAVMOCTH, KOTOPYH OBbLIMHO Ha3bLIBaOT 8uduMocmeo. Mpu
JanbHereM UsroXeHn marepnana Mel Takke 6yaem nonb3oearh-
CA 3TUM TEPMUHOM.

Mof BMAVMOCTBIO MOHMMAETCA MaKCUMaNbHOE paccTosHue, ¢
KOTOPOro BUAHbI U OrMO3HATCR OCBELUEHHLIe 0BbEKTLI JHEM W CBe-
TOBbIE OPUEHTUPLI HOUbKD. TeopeTUIECcKOe MaKCManbHOe 3HaYeHue
BUANMOCTY cocTasnsaeT 350 KM, a MUHMMaNLHOE MOXKET He NnpeBbl-
LLaTh HECKOMbKUX METPOB. VIMEHHO OrpaHWYeHHas BUAUMOCTb OCO-
B6eHHO uHTepecyeT BCex noTpebuTenei METEOPONOrMUYeckoi nHgop-
mauum.

BuaumocTb 3aBUCUT OT pasmMepoB U hopMbl NPeamMeToB, ocBe-
WEHHOCTW, LBeTa W APKOCTU oHa U NPeaMeTa, a TakKe npospav-
HoCcTKU armocdephl. 3TU akTopbl 0BLIMHO MPOABNAOTCA B KOMIi-
nekce, oBycrnoenmBas CNOXHbI Xapakrep BUAUMOCTH.

YrnoBble pasMepst npeameTa AomkHbI BbiTe Gonbile OCTpOTbI
3peHuns Habngartens. HopmansHas oCTpoTa 3peHus uenoseka — 1
yrnopas MUHyTa, T.€. ecnu pasmep obbekTa meHsLie 1/150 paccro-
AHWA [0 HErO, TO YeNoBe4YeCKUii rnas He JOomKeH ero BOCNIPUHUMATD.
M3 3TOro npaBuna eCtb UCKMYEHVE: NPOBOLA, NPOSKTUPYOLIMECS
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Ha ¢oH Heba, BUAHbLI Ha paccTosHKK, npesbiwatoumM 150 ux gua-
MeTpoB. dopma NpeaMeTa Takke BNUsieT Ha BUAUMOCTb. OBbekThi ¢
Pe3Ko odepUEHHbIMU FPaHsaMy (34aHus, TPyObl U T.40.) BUGHLI fyydlle,
YyeM 00LEKTHI C «paciblB4aTon» rpaHuLei (nec).

BuaumocTs 3aBUCHT Takke U OT OCBewleHHOcTU. B skctpe-
ManeHbIX YCNoBUAX 06 bEKTbI CTAHOBATCA HepasnuyumsiMu. Cnego-
BaTenbHO, AN BUAMMOCTM oObekTa HeobXogumMo, 4Tobbl oCBeLLieH-
HOCTb ero 1 doHa Bblila He MeHblLUe ONpPeneneHHONW BEnUYUHbL, U
uTOBbL! Mexay GoHOM 1 06BLeKTOM Bbin APKOCTHLIN KOHTPACT.

Omo unmepecHo:

BuguMocTs 06BEKTOB — 3TO He TONBKO (U3MIECKad BEIHYUHA, HO U
BeITMIMHA (PH3HONOrHIeCcKas, T.€. 3aBHCUT OT TOTO, Kak Mbl BOCIPHHAMAEM
TOT HJIH MHOM TIpeIMeT Ha OKpYKaroleM ero foxe. BenoMmHuTe BoMHY U Ge-
JTEIE MaCKHPOBOYHEIE XANaThl CONAAT WM KaMy(qUIDKHYIO $opMy Temepel-
HUX BOSHHBIX — BCE CHIEIaHO A4 TOIo, 4TO6EI YeNoBeK ObLI MEHee 3aMeTeH
Ha MECTHOCTH. M Hao60pOT, HET HH OJHOIO KOCTIOMAa TOpHONBDKHHKA 6erto-
T0 IBeTa. JT0 He caydaiiHo. ECIH CIOPTCMEH COLIEI ¢ TPACCEl, 2 HOMPOCTY
IIPOCTO 3aBaTMICA B Cyrpob, TO L0 TOPYAIIEMY W3 CHETd, OYEHB GeIoro B
* TOpax cHera, ()parMeHTy [BETHOTO U SIPKOrO KOCTIOMA, ITOTO «HEYIATHIKA)
OOHAPYKUTH 3HATUTETHHO TPOIIE, UM, ECITH OB OH GBLT B BETOM KOCTIOME.

U enie onHO 00CTOATENBCTBO, CBA32HHOE € BUAUMOCTBIO B €€ BOCNPH-
stueM. B caMoM Hawajie maparpada Mbl CKa3amy, 4TO BAAWMOCTEIO B OCO-
OCHHOCTH MHTEPECYETCS CKOPOCTHON TPaHCHOPT. T0 TaK HA CaMOM Jene.
CymiecTByeT Takoe HOHATHE, Kak akkoMomaus (mHepums) 3perus. [Tosro-
My Y JETYMKOB, MAIIMHUCTOB U IOPEPOB TP GRICTPOil e3ne CKONMb3sit
B3O Ha OKPYKAFOLIKE LPEIMETHL, 8 3TO TONOJIHHUTENBHO CKPAIblBACT»
BAAUMOCTB. BoT moatomy Ha aBrofaHax BCS pekjaMa M BCe ykasatenH co-
CTOAT W3 MEHMMAIIEHOIO KOJIUYECTBA CIOB — IPH OONBINOH CKOPOCTH IBH-
KeHHA GoMbLIero npocro He npounraents. [lompoGyiite, CHA Ha BeloCH-
Iete, IPOYHTATh HE OYeHb KPYMHO HAIMCAHHYIO BBIBECKY KAKOro-HUOYIh
YUPEKIEHHA — U HEPBBIH cToI0 OyIeT BalmyM.

Mo HawwmMm, meTeoponorndyeckm, Npasuiam, ecrnu BUGUMOCTb
10 kM 1 Gonee, To B atmocdepe He HabnNAAETCH HUKAKUX OfTaCHbIX
SIBNeHuiA norogsl. Ecnn xe BuaMMocTh MeHblle 10 KM, To obasarenb-
HO B aTMmocdpepe HabniopaeTcs kakoe-Hubyab siBneHue, yxyguato-
wee BUAMMOCTb. [TO3TOMY NPOrHO3 BUAUMOCTY TECHO CBA3aH C Npo-
FHO30M OTAENLHLIX ABMEHUN NOTOAL W UX WHTEHCUBHOCTU. B 3TOM
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nsiaHe O HEKOTOPLIX METOAAX fIPOrHO3A BUAUMOCTY Mbi NOroBOPUM B
crnegyowieM naparpade.

Omo unmepecHo:

TTo HamuM, METEOPOIIOrMYeCKUM, NIPABHIaM BUIMMOCTE M BH3yallb-
HO, | I0 mpubopaM u3MepAeTCs B TOPU30HTATBHOM HANPaBICHAU Ha yPOB-
He ria3 Habmoparens, T.e. Ha BeIcoTe mpuMepHO 1,5 m. Ho mpu 3axone Ha
TOCaIKy JIeTUHKa HHTEPECYET HE METEOPOIOTHIECKas, 4 HAKIOHHAS BUIM-
MOocCTE B cioe 0 - 100 M. {axxe npH CTOSHKE Ha 3eMIie, KOMaHAKDP CaMoJIeTa
Ty-154 cunaT Ha BeICOTe 5 M. MalIUHACT JIEKTPOBO3a Ha paboueM MecTe
HaxoNUTCs Ha BeIcoTe 3,0 - 3,5 M OT OBEPXHOCTH 3eMIH, a modep Gonb-
Irerpy3Horo apToMo0ms — Ha Bercote 2,0 - 2,5 M. [loxoxke, uTo MeTeOpo-
Jlorvgeckas BEOIMMOCTS Ha BEICOTe 1,5 M X BCcex Mano uHrepecyeT. Ho,
3TO CaMO€ ITIaBHOE, Mbl HPOTHO3UPYEM H OTBEYAEM TOJBKO 38 METEOPOIOTH-
4eCKyI0 BHAMMOCTS. H3-3a 3TOro MHOrIa ciiywaroTcs Kypsessl. Hanpmuep,
Ha a’ponpoMe HabmogaeTca HU3KMit Tymas npH BumuMocTtd 500 M. Ecom
BBICOTA TYMaHA COCTABIAET BCETO 3 M, a MHHMMYM TIOTOIHI 110 BUIAMOCTH
— 1000 M, TO a3poTopPT HomkeH OBITh 3aKPHIT. OAHAKO, BBl 3HACTE, YTO BHI-
coTa ar060r0 OXHOATAKHOIO TOMA He MEHEe 5 M, TI03TOMY C BO3yXa BIIHE!
KpPBIITH BCEX, Jaxe OXHOITAKHBIX JOMOB. BOT U HOIy4YaeTcs, 4T0 a’sponopT
32KPBIT, a IETYHKY «CBEPXY BHIHO BCEN.

[pozro3 eudumocmu e ObivKax U mymaHax. BugumocTs B AbiM-
Kax u TymMaHax U3MEHSIETCA B 3HauuTEnNbHbIX Npeaenax u 3asucur
OT KOMWYECTBA ¥ pasMepoB B3BELUEHHbIX YacTULl, HaXOAALMXCH B
eonHuLe obbema, T.e. OT BOAHOCTU TymaHa. Ecnu npeanonoxuTsb,
YTO TYMaH COCTOUT U3 Kanenb OfHOr0 pasMepa PajuycoMm 7, TO Biau-
MOCTb B TYMaHe MOXHO onpeenuTh no dopMyne

S, =2,3-10%/q 3.3)

rae; r— pajuyc Kanenb, CM; q — BOAHOCTb TyMaHa, ricm®.

U3 cbopmynbl BUAHO, 4TO NPU OAWMHEKOBOW BOAHOCTU BUAUMOCTD
ByneT MeHbLLE NpY HanuuuK Kaners MeHbluero pasmepa. Ha puc.3.8
NpeAcTaBneHa 3aBUCUMOCTh BUAMMOCTY B TYMaHe OT €ro BOAHOCTH,
noNy4YeHHas ANA UeHTpanbHbiX paioHos EYP # Ykpautbi.
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250 206 750 5.
Puce. 3.8 3aeucumocmpb sudumocmu 8 mymaHe om e20 800HOCMU.

Ecnu B dopmyny (3.3) noacraBuTb CpegHee 3HaveHue paguyca
Kanenb B TymaHe, pasHoe 5-10-% CM, TO 3T0 BbipaxeHue NpuMeT Bug

S, = 11,5/ (3.4)

YCTaHOBNEHO, YTO YeM Bbillle HadarnbHas TeMnepatypa TOMKU
poChl BEHEPOM 1 YeM BonbLie €€ NOHUKEHUE HOMBIO NPU oxXnaxae-
HUWU NPU3EMHOTO CIIoA BO3AYXaA, TEM MEHbLUE BUAUMOCTE B TYMaHe
pY NPOHUX PaBHBIX YCNOBUAX. OTUM BLIBOAOM MOXHO PYKOBOACTBO-
BaTbCs NPY NPOrHo3e BUAWMOCTY B TyMaHax oxnaxaeHus,, ocobeHHo
B PaAMaLMOHHLIX Y aABEKTUBHO~PEANALIMOHHBIX TyMaHax.

Jna nporHosa BUGUMOCTU B TYMaHE MOXHO BOCMOMb30BaTLCA
etie ofHON nonyamnupuyeckor Popmynoi:

S, = 60/q°8 (3.5)

rAe q — BOQHOCTL TyMaHa, r/M®. Hy a BOAHOCTb TyMaHa MOXHO, B
CBOIO oYepeAb, onpeaenuTh fio ApYyro dopmyne:

q=310% (T )2+ 1,2:10% (T.) +0,14 (3.6)

rae 7T - Temnepatypa TymaHoobpasoBaHus, °C.

CnepoBarenbHo, onpefenus Temneparypy TymaxcobpazoBa-
Husi, @ 6€3 aTOro NPOTHO3 TYMaHa HEBO3MOXEH, NO ABYM MOCMNERHNM
dhopMmynam JOCTAaTOMHO NPOCTO ONPEEenuTb BUAMMOCTL B TyMaHe.
370 Aaneko He efUHCTBEHHbIN cnocob onpeaeneHvs sBUaUMoOCTy B
AbIMKax U TyMaHax.

B pearnbHbIX yenoBusSiX BUOUMOCTE B TYMaHe MOXKET 3Ha4YUTeNb-
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HO OTAUYATLCA OT TOM BENWYUHLI, KOTOPYHO Mbl MOMYYUNN, UCMONb3YS
TOT UMK MHOW METOA, MPOrHo3a. JTu pasnuuns oByCcnoBnerLl, ¢ 0RO
CTOPOHbI, HETOYHOCTBIO U3MEPEHWUSA W NPOrHO3a TEMMEPAaTypbl U TeM-
neparypbl TOYKM POChI, @ C APYroi CTOPOHLI, MIOXMM YYETOM MECTHbIX
0COBEHHOCTEN U peanbHO NPOUCXOAALLMX npoueccoB. Beab ussect-
HO, 4TO NpU BLIMaGEHU TENNOro JOMAS BO3AYLLHAs Macca AOMNonNHK-
TerNbHO YBNAKHASTCH, 3, CEA0BaTENbHO, BUUMOCTb OyneT MeHblie
TOW, KOTOPYIO Mbl YKa3biBanu B nporHose. Y HaoBoporT, ecnu Bbinana
poca, TO U3 atMocdepbl UCHE3NO KAKOE-TO KOMUYECTBO BRiary, cineno-
BaTenLHo, hakTu4yeckas BUAUMOCTL ByAeT Goriblie TOl, Ha KOTopYHo
Mbl PaccUMTbIBANU B NPOrHo3e. Tak YTO Y4ET NPOUCXOASILLMX B aTMOC-
depe npoueccos U MeCTHbIX 0COBEHHOCTEN BO3IHUKHOBEHWUS MODLIX
onacHbIX sBMeHUA norofbl obssareneH Ns KaxXgoro CUHOMTUKA,

MpencrasnsaeT npakTU4eCcKuii MHTEPEC U U3MEHEHNE BUSUMOC-
TU B TyMaHe ¢ BbICOTON. B aABEKTUBHLIX U PPOHTAIBHLIX TYMaHaX,
KaK 1 B CNOUCTON 0B1auyHOCTH, BOAHOCTE YBEMUYUBAETCS C BLICOTOM
1 AOCTUTAET MaKCUMarbHbIX 3HaveHuit BONW3M BepXHel rpaHuLbl.
Kak cnepyeT un3 BbipaxeHus (3.3), ropusoHTanbHas BUAWMOCTb B
ITUX TyMaHax JOIDKHa YMEHBLIaTLCH MO MEepe YBENUYEHUS BbICOThI.
B pelicTBUTENBHOCTY K& YMEHbLIEHNE BUAUMOCTA NPOUCXGRUT, HO
Ha MEHbLLYIO BEMUHUHY, TaK KaK C yBeNUYeHUeM BbiCOTbl HECKOMNBKO
YBENUYNBAETCA U pa3Mep Kanens.

B pagvauyuMoHHOM TymaHe Haubonee nnoxas BUAUMOCTb Ha-
BrofaeTca B CaMOM HIDKHEM Cnoe Bo3gyXa.

B TymaHax oxnaxgeHus MUHUManbHas BUAWMOCTE 4OMKHa Ha-
fniofatbes (TEOpeTMHECKU) B MOMEHT BOCX0Aa CONHUE, T.€. B TO Bpe-
M$i, KOr4a Temneparypa BosfyXa MuHumanbra. OQHaKo U3 npakTuku
W3BECTHO, YTO MUHUMYM TEMIepaTyphkl MO OTHOLWEHUIO K MOMEHTY
BOCXOAa@ COMNHLIa «3anasablBaeT» Ha 1 - 2 4, MO3TOMY U MUHVUMYM BU-
AMMOCTY MPUXOANTCS Ha TO e camoe Bpemsl. B peantHbiX yenosuax
MUHUMASbHAA BUAUMOCTb MOXET Mo pasHbiM NpudMHam HabnoaaTb-
CA B nepuog 2 - 3 4 OT MOMEHTa BOCXOA4a CONHLA.

Iocne BocxoAa conHua Mo Mepe rnporpesaHns Bosgyxa U ycu-
NeHNs BETPA Y NMOBEPXHOCTU 3eMNY, PagUaLUUOHHbIR TYMaH yTpayu-
Ba€ET YCTOMUMBOCTb. 3TQ BREYET 3a coboil koneBaHua BUAUMOCTY C
TEHAEHLME! K ee ynyyLLeHuto.

Cnepnyer UMETb B BUAY, 4TO B HACTOALLIEE BPpEMS ANSA NPOrHoaa
BUOWMOCTM B TyMaHax 4alie BCEero UCMONb3yeTCA UNu CUHOMTUYEC-
KW MeTod, unu Kakue-nubo pernoHanbHble rpacduk, OCHOBaHHBIE
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Ha pafe HabnogeHWiA Ha Kax 4ok CTaHUMK, T.e. (OU3NKO-CTarucTuiec-
Kne MeTofbl NporHosa.

[po2Ho3 sudumocmu & ocadkax. COBEpPLUEHHO OYEBUAHO, YTO
BUAWMOCTL 3aBUCKUT OT MHTEHCUBHOCTW OCafgkoB. KoppensuuoHHas
CBA3b 9TUX XaPaKTepUCTUK MokasaHa Ha puc.3.9. Ha aTom pucyHke
npsmas 1 NOCTpOeHa No pe3ynsrartam IKCNePUMEHTOB, NPOBEAEHHBIX
B Poccuu (ewje 8 CCCP), a npamas 2 - no pesynsraram aKCcrnepumeH-
ToB B CLUA. Xopollee coBnageHne pesynsTaTtoB roBOpUT 0 TOM, HTO
AaHHBIA rpacduK MOXKHO MCMONb30BATL B PA3NUMHBIX PErMOHAX.

Sy kM
1

: .'J' i

Puc.3.9. MNpaghuk 3asucumocmu euduMocmu SM O0m UHMEHCUSHOC-
mu dox0ds 10.

Wmes uHopmaumio 06 WHTEHCUMBHOCTWM AOMAS, BUAUMOCTb
MOXHO paccuuTars o opmyrne:

V=V () (3.7)

rae: Vo — BUAUMOCTL BHE 30HbI OC3AKOB; /A — MHTEHCUBHOCTb OCaj-
KOB, MM/\.

B Hacrosilee Bpems, K COXaneHuio, KONMUYeCTBEHHbIA NPOrHo3
0CaKOB NPaKTUYECKM HMKOTAa HE JaeTCs, NOSTOMY CreayeT UMETh B
BUAY, 4TO OBNOXHBIE CCAMKN B CPEAHEM YXYALLAKT BUAUMOCTb 40 4 - 6
KM {(peaKo 4o 1 - 2 Km), a NuBHEBLIE OCaAKK — 40 1 - 2 KM MPAKTUYECKU
BCErAa, a vHorga gaxe A0 HECKONbKUX COTEH UMW JEeCATKOB METPOB.

Mpu BbiNageHuy cHera, Kak v Npv BbIN3ageHUN A0XASA, BUAM-
MOCTb 33METHO YXYALIaeTcA. JTO yXygLUEeHUEe HaxoauTcs B MPSMON
33aBUCUMOCTU OT UHTEHCMBHOCTM cHeronaga. OgHako v npu cHero-
nagax nporHos BUAMMOCTY yaLle Bcero paspabarbiBaercs CMHONTU-
YeckuM metogom. B Tex crniydasx, korga UsBeCTHa Mnu npeackasasa
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WHTEHCUBHOCTb CHEronaga, ANs ONpeaeneHus BUAMMOCTYN B HEM npH
cnabom BeTpe MOXHO BOCMNONb3OBaTLCA rpamkom, npeAcTaBneH-
HbiM Ha puc.3.10.

Jou MM/9
12F

=3

0,3 -
r&wmuﬁ cHez Yuepeuneil Chabotii cuez
0.4
i ] 1 \-

£ I M n—— |
0 1 2 3 4 Syuxm

Puc.3.10. Ipagpuk 3agucumMocmu eudumMocmu om UHMEHCUSHOCIU
cHezonada npu criabom eempe. ’

CunbHBIR BETEp SIBMAETCA [ONONHUTENLHBIM (PaKTOPOM yXyA-
LLeHUs1 BUAMMOCTU NpU cHeronage. HarnsgHoe npeacraenexue ob
3TOM faet puc.3.11.

UM/C
26/

Puc.3.11. pagbuk 3asucumocmu eudumocmu om UHMEHCUsHoOCMU
cHezonada npu CunsHOM eéempe.

Kak BugHO 13 puUCyHKa, npu cnabom cHere BUAUMOCTb, B 3aBU-
CUMOCTY OT CKOPOCTU BETPA, MOXET M3MEHSATBCS OT 2 [0 4 KM, Npu
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yMepeHHoM — oT 1 10 3 kM, @ NPU CUNBHOM — OT HECKOABLKUX COT MET-
poB go 1,5 km. «MepekpblTue» 304 Ha puUC.12.4 roBOPUT O TOM, YTO
noKasaHHas Ha HeM 3aBUCUMOCTb BbiPaXKEHA HEOOCTATOMHO YETKO.

CylwecTayiowue pasnuyHbie GopMynel Ans onpeaeneHns Bu-
AVMOCTU B CHere 06A3aTeribHO yYUTHLIBAKT UHTEHCUBHOCTL CHEro-
naja 1 xapaktep nogcrunaiolwieii nosepxHocTu. Bee oHn HOCAT no-
KanbHblil XxapakTep, U NOSTOMY 34eCb HamMy He NPUBOANATCA.

TTpoz2HOo3 8UCUMOCTIU 8 MEMEITSIX, NbITEHBIX U NeCcYaHbiX Bypsx
u mene. Mpu nporHose BUAUMOCTU B METENSAX HEOBXOAUMO YUUTbI-
BaTb BUJ METENMN U €€ UHTEHCUBHOCTD, 3aBUCALLYIO OT CKOPOCTU BET-
pa U COCTOSIHUS CHEXHOro FOKPOBa. Pasnu4aior Tpy BUga MeTeneii:
obLan MeTenb, HU30BaA METENb U NO3EMOK.

Obuwas Memens — 3TO CHEronag npu CKOPOCTU BETPA Y 3EM-
nu 6onee 7 M/C ¢ OAHOBPEMEHHBIM MEPEHOCOM CHEra, NogHATOro ¢
3eMHOM NOBEPXHOCTU. Hu3oeas mMemens — NEPEeHOC CUMbHbIM BET-
pom (Gonee 10 M/c) Cyxoro CHera, NofHATOro ¢ 3eMHON NOBEPXHOCTU
Ha BbICOTY HECKOMNbLKUX METPOB Npu OTCYTCTBUK CHeronaga. MlosemMok
— NepeHoC BETPOM CO CKOPOCTHIO 6 M/C U Bonee Cyxoro cHera Hapg
CHEXHO NMOBEPXHOCTLIO U €ro NogLEM A0 BbICOThl He Honee 1 M.

JlloGoit BUA MeTenu 3HaUUTENbHO YXYALIEET BUAUMOCTb. YeTa-
HOBAIEHO, YTO MPY HU3OBOI METENU U NO3EMKE NPu CKOPOCTU BETpa
12 - 15 m/C BUAKMOCTb, KaK NMPaBUno, COCTaBNSAET 2 - 4 KM, Npu BETpe
15 - 18 m/c — 0,5 - 2 km, a npu Bonee cUNbHOM BETPE BUAUMOCTL
06bIMHO MeHee 500 M.

O6Las meTenb yxyawaeT BUAMMOCTb B DosblLLel cTeneHn, 4em
HW30BasA METEnNbL UMK NO3EMOK, TaK Kak Npu 3ToM HabnigaeTcs noMu-
MO NepeHoca etle U BbiNageHne cHera.

[ns nporHosa merenew 1 BUAUMOCTY B HUX HanBonee 4acTo uc-
AONb3yeTCA CUHONTUYECKU MeTod. MeTtenu 0Bbi4HO HabnaaoTes B
BOCTOMHOI 4YacTu LuknoHa nepes ternbiM OPOHTOM Unv PpPOHTOM
OKKMto3uKU. CunbHbIE METENU OTMEHAIOTCA Ha y4YacTkax opoHTarb-
HOU 30HbI, PACMONOXEHHON MeXay rMyGOKUM LIMKITOHOM U BbICOKUM
OBLIMPHLIM @HTULINKIAOHOM.

Ut06kI paspaboTars NPOrHO3 BUAUMOCTU B METENAX HYXHO CHa-
Yana paspabortarb NpPorHo3 CKOPOCTU BETPA U NPOrHO3 UHTEHCUBHOC-
TU cHeronaga. B oTaenbHbLIX paioHax no JOCTaTOMHO ANUHHOMY PAgy
HabntogeHnit MOXXHO NOCTPOUTL IMNUPUHECKUE rPaUKN 3aBUCUMOC-
TU BUAUMOCTU OT CKOPOCTMU BETPa NpY HU3OBOIA METENMU U NO3EMKE,

Ha puc.3.12 npegcraBneH Takoii rpaguk ana aspogpoma HAm-
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Gypr. 3tor rpaduk «nojapuna» aetopy cuHontuk AMCI AmGypr
10.B. Komnanu4eHxko.

Sxm A

[T S - -

¢TI0 14 18 22 um/c

Puc.3.12. [paghux 3asucumocmu suduMoOCmu 8 HU308bIX Memensx
om ckopocmu sempa dns SIMbypeaa.

Penxo BCTpevalowuMcs siBneHuem, a noatomy ocobeHHo Tpya-
HbIM ANS NPOrHO3UPOBAHUA, SBNAETCA Tak Ha3bIBaeMas CHEXHasA unu
benas mzna. [JocTaToMHO HaieXKHbIX METOAOB NPOrHO3a 3TOro ABMe-
HUs! Noka HET. MOXHO TONBbKO BhAENUTE ONpeAeneHHbIE YCNOoBUA, Npy
KOTOpbIX CHEXHan mMrna MoxeT oBpasosartbes. Bo-nepsbix, ecrnu npu
Hanu4uy CHEXHOro NoKpoBa Habnio[alTes crnoucTble obnaka, a ka-
Kne-nubo HazemHble OPUEHTUPLI OTCYTCTBYIOT, TO NPU TaKUX YCHOBUAX
NCYE3AI0T APKOCTHBIE KOHTPACTbI AaXe NpU CpaBHUTENBHO BoMbLUION
npospaqHocTu atMocdephbi. Monet npu Takoii 06CTaHOBKE Ha3bIBAKOT
«MONETOM B LUAPUKE OT NUH-MOHrax. JIETUMKY C 3TUM SIBFIEHUEM CTar-
KMBAKTCS B CEBEPHBIX pailoHax Poccumn n B AHTapkTuae.

Bo-BTOpbIX, CHEXHAs Mrra Moxer HabnopaTbesi Npyu cpaBHU-
TEMbHO HU3KNX Temnepartypax Bo3gyxa (-20°C v Hke), CURbHOM BeT-
pe (12 m/c 1 Bonee) n obasarenbHOR YHBEPCUM B NPUIEMHOM Croe.

Ha puc.3.13 npeacraeneH rpaduk Ans nporHosa BUAUMOCTU
NPy CHEXHOW Mrrie 10 AaHHLIM O TeMnepaType Bo3gyxa y 3eMnu u
CKOPOCTY BETPA, NpeanoXeHHbin H .. KonnuHoBbiM

Mpw AbinbHEIX U necyaHbix Oypsax yXyAleHue BUAUMOCTI MO-
XeT ObiTh 40 HECKOMbKUX COTEH U Aake AeCATKOB MeTPOoB. MbinbHble
Bypu obpasyloTcs 0ObIMHO Had HOXHbIMU palioHaMu, O4HAaKO MHOraa
OHW MOryT HabnioAaTECA U B YMEPEHHBIX WNpoTax, ocobeHHo B 3a-
cywinueoe Bpems. 13-3a HepasyMHOoro npupoaononb3oBaHis Mbifib-
Hble Oypu HabnopalTes faxe B paiioHax bAMa.
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M/c

570 1590 35 30 35 40 45 30 To."C
Puc.3.13. Ipaghux 3asucurmocmu suduMocmu om memnepamypsi U
cKopocmu eempa.

Omo unmepecno:

ABTOpY 3THX CTPOK OOH®KAH B paitore Cemunanaruucka (Kazaxcran)
JIOBENIOCH B TeUeHHe 4aca OBITE HA YIMIE TIPH NbIIbHOH Oype ¢ BHAUMOC-
110 100 M, Ioce 3T0oro KOCTIOM HaBCErNa M3MEHUI 1IBET, a Ha 3y0ax Necok
Xpycren euie uenyo Hememo. H eme onHo. B MyCTHIHHBIX paiioHaX OKHa
3aKIIEHBAIOT HE Ha 31MY, Kak B CEBEPHBIX IIKPOTAX, a Ha JETO, YTOOR! B IOMe
Ob1110 MeHbIle meimu. ONHAKO, €CIH 3aKIIeHTh OKHA ¥ Ha MECAIl YeXarh B OT-
MyCK, TO 110 NpUeE3Ly JoMa Haltels Ha oy 1 Ha Beeli MeOeH TOJNICTEHHBIM
cioif meutd. OTKyaa OHa B3AJIaCh, ECIIH BCE BCe BPEMS 3aKPBITO H 3aKIIEEHO
— TPYAHO CKa3aTh, HO Takoe OhIBaeT BCeTna.

[opu3OHTanbHan NPOTAMEHHOCTb 30H C MbiNbHBIMK BypsiMu, Kak
fIpaBuIo, He NpeBbLILLAET HECKONbKO COTEH KUITOMETPOB, a UX BEPTU-
KanbHash MOWHOCTb 3aBMCUT OT CKOPOCTW BETPA, cTeneHn Typbynu-
3auuu atmocdepbl U ee cTpatudumkauun u konebnerTcs oT HECKONb-
KWX METPOB B0 HECKOMbKMX COTEH METPOB. [TOBTOPAEMOCTL NMbINbHBIX
Bypb UMEET XOpOLLO BhbIPaXEHHbI# CYTOMHBLIA XO4: B PaBHUHHLIX
palioHax oHU Yalle Bcero Habnogatores ¢ 12 0o 15 4, a npearopHbix
paitoHax — ¢ 14 go 18 4 mecTHOro BpemMeHn. MUHUMYM NOBTOPAEMOC-
TU NbINbHbIX Bypb NPUXOAUTCA HA HOYHOE BPEMSL.

B npuHumMne, nporHos nbinbHbIx 6ypb CBOAMTCA K MPOTHO3Y CUMLHOTO
BETPa C Y4ETOM COCTOSIHWA U XapakTepa NOACTURAIOLWEH NOBEPXHOCTH.

MNoinbHble Gypu MoryT Habniogarbca NpY NPOXOMAEHUM XO-
NOAHLIX (PPOHTOB, OCOBEHHO XONOAHLIX (HPOHTOB BTOPOro poga.
MNpendpoHTanbHoOe ycuneHue BeTpa 06bIMHO CTAHOBUTCS 3aMETHLIM
npumepHo 3a 200 KM OT NPUIEMHOI NIMHKK HPOHTA, U NPKU COOTBETC-
TBYIOLEM COCTOSHMUN NOACTUMAIOLLEN NMOBEPXHOCTW YCUNUBAIOLMIACS
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BeTep 3a 100 - 150 kM BbI3blBAET cHa4ana rbiNeBoi No3eMoK, a 3a-
TEM U NbinbHylo Byplo. Y3kas ronoca HenocpeacTBesHo nepeq ca-
MO nuHueln dpoHTa xapaKkrepusyeTca Hanbonee cunbHeimu Byps-
MU, 0CODEHHO ecnu Ha (poHTe HabnhaTes WKBarbl. 3a pPoHTOM
ribinbHble Bypu nocTeneHHo ocnabeBakT 1 NPeKpaLLaTes.

MbinbHblE BYpYU MOrYT BOSHUKATL U B O4HOPOAHON BO3AYLUHON Mac-
ce, B TEX CRy4asix, Korda y MoBepXHOCTU 3eMnn co3faioTes Gonblune
rOpU3OHTanbHbIE Bapuyeckue rpaguenThl, oBycroBnusaioLne cUnbHbIe
BETPLI, YTO Yaile Bcero ObIBaeT Ha nepudepusix aHTULIUKITOHOB.

s nporHo3a BuanmMocCTH B MbiribHbIX ByPsAX B pasHbiX pernoHax
CTPOAT aMInpuYeckue rpadouki 3aBUCUMOCTY BUAUMOCTU OT CKOPO-
CTW BETPA WNW BENUMMHBLI TOPUSOHTaNLHOrO Sapu4eckoro rpajueHTa.
Ans ycnelHoro npuMeHeHus Takux rpadmkoB HeoBXoaUMO UCTIONb-
30BaTb «CBON» psia HabnoaeHWd n CTPOUTL UX OTAENbHO AnS pas-
NWYHBIX CE30HOB rofa (XoTa Obl AN TEMNNOr0 U XONOJHOIO CE30Ha).

Crienyer uMeTb B BUY, YTO NOCIE OKOHYaHWA MblbHOW Bypu
MHOr[a BO3HUKAET MbiibHag Mana. OHa MOXET yXyALaTh BUAMMOCTb
00 1000 M 1 meHee ¥ CoXpaHATLCA (BUCETH B BO3[yxe) B TeveHue 1,0
— 1,5 cyToKk. BUAMMOCTB B NbINLHOI MIMe U Bpems €€ COXpaHeHus! 3a-
BUCAT OT XapaKkTepa NnogcTMnaioweih noBepxHOCTH, CKOPOCTH BETRa,
TEMMepaTypbl BO3AyXa U TEPMUYECKON cTpaTtuduKkaLum atmocdeph!.

AHaNoOrM4HO MOPO3HbIM TYMaHaM, MbiNbHAs MINa MOXeT obpa-
308atbCs MPU onpemdeneHHbIX YCNoBUAX MOCne B3fieTa camoseTa ¢
rPYHTOBOTO a3pofpomMa U COXPaHATLCSH HECKONbKO YacoB.

3.4. MPOMHO3 OBJIAYHOCTH

Kak Bbl 3HaeTe, yBaxaeMbiil YuTaTerb, B COOTBETCTBUN C OCHOB-
HbIMUW PYKOBOASLLUMU LOKYyMEHTAMU NO METEoponoruyeckomy obec-
fieYeHNIo rpax¢aaHCKon asnauuy B aBUaLMOHHbIE MPOFHO3bI NOroAb
BKINIOYaeTCA crieqyloilas uHdgopmauns o6 0bnavyHocT: KonM4ecTso
0BnakoB, ux dopMa, a TAKKE BbICOTA HIBKHEN 1 BEpxHen rpaxuy. No-
Xanyn, HU oguH noTpebuTenb METEOPONOrMYecKoil uHopMaLuu He
Tpebyer oT mereocnyxOui Takux noapobHocTer. Hegapom asnauyuio
Ha3sbIBAKT «KHYTOM» Pa3BUTUA METEOPONOrMU U KPATKOCPOUHbIX Npo-
rHO308B NoroAbi.

Mbi yke nucanu sblwie, YTO HWU3Kan 0BnavyHOCTL 3aTPyaHsAET, a
VHOra genaer HeBO3MOXHLIM MONET BO3AYLWHOro cyaHa. OHa (Hus-
Kan 06nayHoOCTh) BMECTE C OrpaHU4YeHHON BUAUMOCTBH ABNAETCA TEM
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3NEMEHTOM NOrofbl, KOTOPLIN onpeaenaeT MUHUMYM 0200kt 110370~
My BO BCE BpEMEHA K NPOrHO3Y BLICOTH! HUXKHEW rpaHuLbl obnadHocTu
cuHonTuku AMCT oTHOCUITUCH U OTHOCATCA OY€Hb CEPLESHO.

Mut He Byaem noppobHO paccmaTpuBaTh NOHATUE CMUHUMYM
forofdbi», @ NPOCTO, Ha BCAKUA cAyYail HANOMHUM HalMM YyuTaTe-
TISIM, 4TO MUHMMYM MOTOfbI ~ 3TO MUHUMAINbHLIE 3HAYEHWUA BbICOThI
HWKHER FpaHuLibl oBnaqyHoCcTy (BbICOTbI NPUHATUA PelueHns) u/unm
BUAMMOCTU, NPK KOTOPbIX BO3MOXHbI BesonacHble B3RET (NONeT unu
riocafKa) Bo3ayLUIHOro cyaHa.

3mo unmepecHo:

Ecmu Bac, yurarenb, HETEPECYIOT NPOGIEMBl TPOTrHO3a HU3KOU 06~
JAYHOCTH, TO, YNTas CHCUUANBHYIO IUTEpaTypy pasHBIX JIET, BbI CMOXKETE
3aMETHUTh, YTO Hpelelibl BBICOTH HiDKHEH IPaHHMLE! 001aKOB, O KOTOPBIX
TOBOPST Kak 0 HU3KHX, BCE BPEMA yMeHBINAOTCA. JIeHCTBUTENEHO, B IUTe-
patype 50-X ronos 3a HU3KYIO OONaYHOCTh IPHHUMAIH 00JIaYHOCTE ¢ BhI-
coToil HipkHEH rparuiel B 300 M 1 HibKe, B 80-€ rofbl HU3KUMU O6aKaMu
CTajii Ha3bIBaTh 06iayHOCThE HIpke 200 M, a celfyac 370 obnaxa ¢ HUKHEH
rpaHunei meree 100 M. B yem geno? OxassiBaercsd Bce npaBuiiHO. Bee 3a-
BHCHUT OT MHHUMYMOB 1orofkl. B 50-¢ ronsl MoxHO 6BLITO TONEKO MEYTATH
0 TOM, 9TOOBI MPOU3BECTH MOCAKKY NpH BhIcOTe 06makoB 200 M u Huke,
NI03TOMY B T€ BpeMeHa 3a HU3KYI0 00JauHOCTh U MPUHUMaIK ofnaka HIKe
300 m. K 80-M romam mpu Takoi BeICOTE 00AKOR J€TAaTh HAYTHINCH, H 32
HU3KHe oflaka CTamy MpHHUMATh 06nayHocTh Hike 200 M. Bonee Toro, B
Hacraenesuy no npom3BOACTBY NOJNCTOB IpakIaHCKoW aBuamuu Poccuu
(HIII T’A) 3amucado, 9T0 MONETaMH B CIOXKHBIX METEOYCIOBHAX ABJISIOT-
CA TMOJETHI IIPH BBICOTE HIAHEH rpaHune! o6magHoCcTH B 200 M 1 HUKE.
Hy a tenept u aT0T pybex npeogoneH. Tenepb HYXHO JIETHHKAM YYUTECA
JeTarh, 4 HaM YYHUTECS TIPOTHO3HPOBaTh 00MaYHOCTH C BBICOTOM HHXHEH
rpasaue 100 M U MeHee.

lpozHo3 ¢hopmbl u Konuyecmea obfakos. B 3aronoBke 3ToOro
pasgena cnosa «hopMbi U KONUHECTBA» HE CNyvaitHO 3anucaHbl Kak
Obl B obpaTtHom nopsagke. [lefo B TOM, YTO CUHOMTUKM HA NPaKTUKe
topmy obnaqHoCcTU ecez20a, a KONUYECTBO oBnakos noumu ecea0a
NPOrHO3UPYIOT CUHONTUYECKMM METOLOM. BOT noaTomy B 3aronoske
TaK W paccTaBneHbl «NpUOPUTETDIY.

YuuTbiBaa reorpacdvueckoe NOMNOXEHWEe as3poapoMa, Bpems
rofa v BpeMs CyTOK, a TalkKe CUHONTUYECKYo cuTyauuto, hopma u
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KONWYECTBO OOMNaYHOCTU MpaKTU4YECKU BCEraa NpOrHO3Upyeres Ci-
HONTUYECKAM METOZOM.

Moxanyit, eguMHCTBEHHBIM ChnydYaeMm, KOraa norpebutens He
YCTPauBaEeT CUHONTUYECKUI METOL NPOrHo3a KonUYecTBa obnakos,
ABNAETCA Cy4al, CBA3AHHbIA C METEOPONOTUYECKuM obecnedeHnem
noneToB Ha aapodoTockemky (APC). [eno B Tom, 4YTO aspogoro-
ChEMKY MOXHO NPOBOAMWTL TOMbLKO B TOM Crny4ae, KOTfa KOnu4ecTBo
oBnayHoCT He NpeBbllLaeT TpeX okTaHToB (4 6annos). Bor noatomy
NETHbIA U PYKOBOZALLUIA COCTaB aBUanpeanpuUaTUs, OTBEYAIOLLEro 3a
nposefeHue aspohoTOCLEMKI, OYeHb TpeboBaTenbHO NOAXOAUT K
nporHosy konudecrsa otnakos. EctecTaeHHo, Yalye Bcero npobne-
Mbl C NPOrHO30OM KONUYecTBa OBNA4YHOCTU BO3HUKAKOT NETOM NpU
MPOrHose BHYTPUMACCOBONA KOHBEKTUBHOA obnayHocTu (ga u rnone-
TOB Ha ADC Oorbiue Bcero GbiBAET B NETHEE BpeMmst).

Ons paitoHa Mocksel M.I. TMpuxogbko NpeanoXun pacyeTHLIR
METOA NPOrHO3a KOHBEKTUBHOW 0ONayHOCTW Ha MOMEHT ee MaKCi-
MarnbHOTO PasBUTKA N0 AaHHLIM YTPEHHErO TEMNepaTypHO-BETPOBO-
ro 30HAUPOBaHUA aTMocdepbi.

Ha nepsom sTane pacyeta no opmyne {3.8) onpeaensaerca ko-
adppuLmeHT cTpatudukalm atmocdepsl:

0.3AT,R,,

enp. m (3.8)

rae: AT, — pa3HOCTb TeMnepaTyp Mexay MakcumManbHol (NPorHo3) u
Temnepa'rypom B CPOK 30HAWpOBaHUSA; R ~ cpeaHee 3HadeHue oT-
HocuUTenbHOW BRaxHOCTU (B %) B Crioe oT 3emMnu (sepxHeil rpaHulbl
ripusemHoi nHsepcun) 1o sbicotsl 3000 M (700 rfla); Vop = cpefHui
BEPTUKaNbHbIA FpagueHT TemnepaTypsl Bosayxa ("C/1 00 M) B TOM e
cnoe; D ~ cpefHuit oeduLUT TOYKM POChl B CNOE OT NOBEPXHOCTU
3emnu p,o 200 m, ecnu y nosepxHocTn 3emnu 1°C < D < 4°C, unu ot
3emnu go 500 m B ocTanbHbIX cry4Yasx. Ecnu gaHHbIX 0 pacnpenene-
HUK aeduLiuTa TOUKU POCHI HET, TO MOXHO BOCMONb3OBATLCH AAHHbI-
MU O gehULIMTE TEMNEpaTypkl TONKM POCh Y 3EMHO NOBEPXHOCTH.
Mo HailpeHHoMy 3Hadenuwio K~ C nomolyblo rpacinka, npea-
CTaBNEKRHOro Ha puc.3.14, onpe.qenﬂercn KONUYECTBO BHYTPUMACCO-
BOU KOHBEKTUBHOU 0BNaYyHOCTU B MOMEHT €€ MakcUManbHOro pasasu-
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VA, [JONONHMTeNbHbIX NOSICHEHWA ANA NONb30BaHUS rPAgUKOM, Ha
Hall B3rnsAa, He Tpebyercs. '

N,, b
10 l pov—
<- S T .----__‘t-“’ -
6 . s
,o“ 1
Pt !
=
2 z ;
o b
s
0 20 40 60 80 K,

Puc.3.14. 3asucumocmb KOU4HeCmsea KOH8eKMmusHoOU obiayHocmu
om KoaghgpuyuerHma cmpamugukayuu.

Omo unmepecno:

B npuBeieHHOM PHCYHKE, Ha CaMOM J€Nie, BCe OINPEenesaeTCsa OYCHb
npocto. ORHAKO CAeAyeT MMETh B BUAY ABa 00CTOSTENHCTEA. BO-NIepBBIX,
BO BCEX (CTApBIX» KHIDKKAaX KOJIMYECTBO 00Ja4HOCTH BCErAa ONpPEACALIOCh
B 6annax, a He B okTaHTax. [fo3ToMy MHorue (moutu Bee) rpaduxy u dop-
MYJibl II03BOJIAIOT ONPEIEIUTL KONKIECTBO 00naKos B Oamnax. Bo-BTopsIX,
eciu B dopmyne (3.8) onpenenats AT, kak pasHOCTL MexTY akTHIECKOH
TeMIIEPaTypoli BO3ayxa W TeMIIEpaTypoil, HPOrHO3UPYeMOl Ha Kakoh-nmu-
60 9ac, a He MakCUMAIBHOM, TO TAKUM 00pa3oM IO rpaduiKy Ha ITOT XKe
4ac MOKHO ONPERENUTh KONMIECTBO o0nauHoCTU. MHBIMU clloBaMH, 3Hast
OTpaHMYICHUS 110 KOJMYECTBY 00NauHOCTH 1y ToneToB Ha ADC, MOXHO
CIPOrHO3HMPOBATE, 0 KOTOPOTO 4aca TaKue I1ONEThl BO3SMOXHbLI. ITUM HaMU
OyneT oka3aHa CyeCTBeHHas OMONIb aBHANPEe MIPHATHIO.

OnepatneHas nposepKa NCnomnb3oBaHWA rpaduka, NpeanoxeHHo-
ro Ha p1c.3.14, nokasana, YTo ero MOXHO UCRONb3OBATbL U ANA HEKOTO-
pbIX APYTX pailioHOB, OOQHAKO PesynbTarhk NPorHosa ByayT sHauuTenbHoO
nysduie, ecnu BOCNONb30BATLCA PAAOM HAOMOASHNIA «CBOSH» CTaHuuM.

Kpome cpopmynbi (3.8) AnA NporHO3a KOMWYECTBa KOHBEKTUBHOM
0GnNa4HOCTI MOXHO Talore BOCTIONL30BATHCA CHEayoLLmMI dhopmynamu:
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N=0,075Ah+1,5 : (3.9)
unu
N =10 Tm.s_ﬁ; - Tsso

; - 3.10
T 850 T T o 850 ( )

rge: Ah — TonwmHa KOHBeKTMBHO—HeyCTOﬁ‘-MBOI'O Cros 1o gaHHbIM
yTpeHHero 3oxauposahua (Mla); Ty, T, 5,4 T, ;0 — TEMNEPETY-
pbl BO3gyxa Ha ypoeHe 850 rlla, oTcuuTaHHble, COOTBETCTBeHHO Ha
KpUBOW cTpaTuukaLuy, Ha BNaXKHOW u Ha cyxoi aguabarax, npo-
XOAALMX Mepe3 TOYKY C MaKkcumasnbHOW (MPOrHocTUuEecKoit) Temne-
parypoli Bosgyxa y semnu. MocneaHue ABe dopmysib UCNONb3YIOT-
CAl Ha NpaKkTuke CpaBHUTENBHO peako, a BOT metog M. Mpuxogbko
nonyyun AoctarodHoe pacnpocTpaHerue. Mpasaa, B opmyne (3.8)
BMECTO 3Ha4eHus D, npaktudecku Bcera UCTonb3yetcs geduumut
Temneparypbl TONKK POCh Y 3€MHOW NOBEPXHOCTU.

[Ipo2H03 ebicombs! HUKHE apatuLibl obnaxoe. [Noxanyi, ToNbKO
[Ba ABNEHUA NOTOAb! ~ HU3Kas 0BnavyHOCTk U TyMaHbl Bonblue BCero
33BUCAT OT MECTHbIX ycnoeui. [oaToMy MeTOfOB NPOrHO3a OfHOMo
¥ Apyroro fBfeHus paspaboraHo oveHb MHOro. Mbi ¢ BamMu B 3TOM
pasfene pacCMOTPUM OCHOBHbIE METOALI UMY NPUEMBI, KOTOpbIE UC-
nonb3yKTCA B pasnu4HbiX peroHax Poccuu. Muore us atux npu-
€MOB ABMSAIOTCA CUHONTUKO-CTATUCTUMECKMMU, @ NO3TOMY, UCTOIb3YS
aHanoruyHblit NOAXoA, XenarenbHO NomyYarb CTaTUCTUYECKUE 3aBU-
CUMOCTH 1O cBOeMy psay HaBnoaeHui. B 3ToM cnyvae peaynsrarthl
nporHoaupoBaHus GyRyT 3HA4YUTENbHO Nyylle, YeM Mpy UCNOMNb30Ba-
HUY «HaNPsMYIO» NPUBEAEHHLIX Hke rpadukoB 1 Gopmyi.

‘MOXHO TONBKO C YBEPEHHOCTLIO FOBOPUTE O NPaBUNLHOM u-
3U4ECKOM MOAXOAE NPY PELLIEHN AaHHON 33a4K, a BOT Cam psj Ha-
BnioaeHuit JomkeH BbiTe «BALLAMY.

[po2H03 8wicomel HUKHel apaHuLbl 06/1aK08 N0 NOY3MIUPU-
yecKum chopmynam.

Ansa onpefgeneHus BbICOTbI HUXKHER rpaHutisl 0Bna4HOCTW Ha-
ubonbLiee pacnpocTpaHeHue nonyyunu cnegyioLme MopMynbi;

topmyna Unnonutoea: H = 24(100 - R) {3.11)

113




cdopmyna Peppens: H=122(T~T ), (3.12)
GesbiMaHHan popmyna: H = 122(T-T,), —m (3.13)

Bo Bcex atux ¢opmynax: H — Bbicota HKHEN rpaHulbl obna-
koB, M; T — Temnepatypa Bo3gyxa y semnu, °C; T, -~ Temneparypa
TOYKWN pOChl Y 3eMny, °C; R — OTHOCUTENbHASA BNaXHOCTb, %; M — KO-
adpuumneHT, yuuToiBaOWmMii Hanu4dune ocaakos. Mpu mopocu m = 86,
npu apyrux supax ocagkos m = 50 1 m = 0 rpu OTCYTCTBUM 0CAKOB
(B 3TOM Crny4ae nony4aetca popmyna deppens).

KpoMe npusepeHHbIX Bhille OOPMYS CyWECTBYeT elle MHOro
OPYr¥X, KOTOPbIE UM UMEIOT KOHKPETHOTO aBTOPa, U Be3bIMAHHBIX.
OnHako Ha HUX Mbl OCTaHaBNMBATLCA He OyAeM, Tak Kak B UX OCHO-
BE NEXaT Te XXE Camble NApaMeTphl, a OTNUYAKTCA 3T HOPMYnbI
TONLKO KO3dULMeHTamu. MHLIMU cnoBamy, ocTansHele opMynb
nonyyeHbl B pesynerate 0bpaboTku ceoezo pana HabnoneHwWi.

3mo unmepecHo:

Ha nepBEIit B3Ts He OY€HB HOHATHO, 3a4€M HA a’pOApPOME, TIe BCEr-
I1a TIPOBOIATCS MHCTpYMeRTaIbHbIE HaOMONEHNS 3a BRICOTOlH HIbKHEH Ipa-
HULKB! 06I1aKOB, HYXKHO ONPEAENATh BBICOTY OONaYHOCTH IO HOIy3MITUpH-
geckuM (opmynam. Ha camom xene, HelicTBHTENEHO Ha a3pOXPOME 3TOr0
jgenarb He Hazxo. Ho korma camoneT WM BepTOET BBINONHIIOT MOAETHI B
paifore a’pompoma WK Ha yAalncHuM oT Hero Ha 100 - 200 xM, To cuHOn-
THKY TIPUXOIHTCS ONEHHUBATh BHICOTY 00Ia4HOCTH B paifoHe monetoB. Kak
TPaBIIIO, B 3THX paifoRax ecTh TONBKO HaONrofaTelIbCKHe METEOCTaHUNH,
Ha KOTOPBIX BEICOTA OGJATHOCTH HE M3MepsgeTcy. B 3TuX ClyyasxX U HyKHO
[pHMeHATh YKa3aHHBIE BRIE HOMysMIEpHdeckde (opmynsl. Hampumep,
€CITH HAa METEOCTAHIIMH U3MEPIITH TONBKO TEMIEparypy BO3XyXa M TEMIIC-
paTypy TOUKH pOCHI, W MBI NIOMy9WIH 3HadeHue geduuura TeMIepaTypel,
paBHOe 2 rpanycam, To, BCTIOMHHB (QopMyity @eppeiis, MOXKHO OPUEHTHPO-
BOYHO CKa3aTh, YTO B 3TOM paioHe BRICOTA 00JIaTHOCTH HOMKHa KonebaThe
B nipenenax 200 - 250 M. BoT [i1st 9ero Hy>KHBI 3TH (POPMYIBL.

[1po2Ho3 ebicombl HUXHed 2panuubl obnayHocmu o mMemoldy
E.U. l'o20nesoil. ‘

3HaueHua Temnepatypbl T W TeMnepaTtypbl TO4KY pockl T, Uc-
nonb3osaHbl E.|A. Moronesoi npu nocTpoesnu rpaduka Ans NPorHo-
3a Hu3Koi oBnaunocTu (puc.3.15). Ha rpadmke no seprukanbHON
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ocK OTKNaAbIBAETCA Temneparypa so3gyxa 7, a no ropusoHTanNbHOM
~ MPOrHOCTU4ECKas TemMneparypa To4ku pockl 77, HaknoHHbie nuHum
pa3sgenstoT obnactu ¢ npeobnaganuem obnakoB ykasaHHbIX npege-
nos. 3TOT MeToL LenecoobpasHo NPUMeHNATb Npu MeaNneHHO MeHs-
10LLenca cuHonTUHeckon obCTaHoBKe U JOCTaTOMHO XOPOLWO Bbipa-
KEHHOM fiepeHoce BO3LyLHbIX Macc. OnTuManbHbIR CPOK NPOrHosa
no sTomy MeTony 9 YacoB, OAHAKO, NPW HEOBXOAUMOCTU C MOMOLLbIO
metoaa E.N. Toronesoil MOXHO paspabatbiBaTh NPOrHo3bl ¢ 3abna-
roBpeMeHHOCTbI0 A0 12 yacos.

"
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Puc.3.15. Mpaghux Onst NpoeHO3a 8biCOMbi HUWXKHET 2paHUUbl 061aKos
o memody E.U. lozonesoil.

K.I. ABpamosuy nonyveHsl AONONHATENBHBIE KPUTEPUW NPOrHO-
3a Huskoit oBnayHocTy. Ecni agBekTUBHbIE U3MEHEHUS TeMNepaTypbl
BO34yXa npesbiwatT 4°C/12 4, To npy aaBekunmn Tenna Habnogaer-
Csl NoHWxeHwe obNavyHOCTW, a NPy anBEKLMKY X0N0Aa — NOBbILLEHKE.
Ecnu xe agBeKkTUBHLIE U3MEHEHMA TemnepaTypbl Gonblie Man pae-
Hbl 6°C/12 4, TO NPy aaBeKUMM TENNa MMeeT MecTo obpasosaHne unu
peskoe noHwkeHne 0bnayHoCTy, a npk ageekLuM Xonoaa — NoBbille-
HWe unu pactekaHue obnakoe. OnpasabiBEaeMOCTb 3TUX NPOFrHO30B
Ans EMP coctaBnser B cpegHem 70 - 80%. Ha ocHose metona E.U.
loronesoii paspaboTaHbl ¥ Apyrue cnocobbl NporHo3a obnavHocTy,
NpeaukToOpaMu ANA KOTOPbIX ABNSIIOTCA APYrue fnapameTpsi.

Tak, Hanpumep, AN NPOrHo3a BbICOThI HUXHEN rPaHuLbl obna-
KOB Ha cpok A0 12 4 MOXHO peKkoMeHgoBartk rpacduk, npencrasneH-
Hbilh Ha puc.3.16. Ha rpacuke no sBepTmKkanbHbiM OCAM OTKNaAbIBa-
€TCA 2ABEKTUBHOE NOBbILLEHUE TeMnepartypbl y 3emnu (7°-T) 3a cpok
NPOrHo3a, HaKMOHHLIE NUHUM YYUTHIBAKOT MPOrHOCTUYECKOE 3Have-
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HUe BeTpa y 3emnu, a 3Ha4veHne BbICOThbI HWXHeR rpaHuupl obnakos
OTCHUTHLIBAETCH NO I OpVI3OHTa.|'IbHOIZ oCu.

r-roc . 0-5vr 6-12M/c
- ¢ \\

\ .
Ll\\ ’

\'\
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0 1600 200 300 H,,.M

Puc. 3.16. Ipachux Ons NposHO3a MUHUMAanNsHOU 8bICOMbI HLXXKHET
2paHuubt obnakos.

Hanuuue Tpex BepTukanbHbIX LKA No3BoNseT y4ecTb BusHue
TEeMnepaTypbl Ha BLICOTY 0Bna4yHocTy. NepBas LiKkana Ucronb3yeTcs
npu sHaveHusx T < -5°C, sropas — npu -5°C< T'= 0°C u TpeTbs — npu
T>0°C.

Ans OLeHKM BO3MOXHOCTW BO3HUKHOBEHUSI 0ONayYHOCTU BbICO-
Tol 300 M 1 HWKE B 3UMHUIA NEPUOS MOXHO UCNONB30BATL FPaduk,
npeacTasneHHblil Ha puc.3.17. 3aeck No ropusoHTarnbHOR OcU OTNO-
XeHa (hakTuueckas TemnepaTypa Bo3gyxa y semnu T, a no septu-
KanbHOW, OCU — BENUUMHA OXUAaeMoro rnotenneHus AT. PasrpaHu-
yuTerbHble AMHWM JeNAT BCO Mnowaab rpacuka Ha gee 30Hbl. Ecnu
TOYKa C UCXOAHLIMU 3HaueHusiMu T u AT nonapgaeT e 30Hy «Obnakay,
TO B NPOrHo3e CrefyeT ykasuiBaTh HA3KYI0 0BnavyHocTh, ecnu He no-
NajieT — YkasblBaeTCA OTCYTCTBUE HU3KUX OBNaKos.

[po2H03 sbicombl HUXHEU 2paHulibl obnadHocmu o Memody
TAMLL

CotpyaHukamu TAML paspaboranbl MeToabl MPorHo3a HKHeR
rpaHuLbl 0BNaYHOCTY, OCHOBaHHLIE Ha JaHHbIX 06 aaBEKTUBHbIX U3-
MEHEHUSAX Temneparypbl U TOYKU pockl. 3TU METOAB! CBEAEHb! K KUC-
nonb30BaHUIo rpadukoBs, npeactaBneHHbIX Ha puc. 3.18 u 3.189.
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Puc.3.17. [paghuk dnsa npozHo3za obnayHocmu ebicormnod 300 M U
HUXe npu adeekyuu menfia e 3UMHuULl nepuod.
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Puc. 3.18. Mpachuk Ona npozHO3a ebiCoMbI HUXHel gpaHuusl obna-
KO8 110 MPOZHOCMUYECKUM 3Ha4YeHUsIM memnepamypsi T  u memne-
pamypel moyku pock! T,
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Puc.3.19. Mpaghuk Onsa oueHKU USMEHOHU 8bICOMBS HUXHEl 2paHu-
Us! obriakos.

PucyHok 3.18 no3BonaeT OUEHUTL BbICOTY HMNHER rpaHuLbl 06-
NaYyHOCTU NO MPOrHOCTUYECKUM 3HAYEHUAM Temnepatypsl T 1 TeMne-
paTypbl TO4KUM pockl T, a puc. 3.19 — nameHeHue BbICOTbI 06Na4HOCTH
B 3aBUCUMOCTI OT 34BEKTUBHbIX U3MEHEHWA TemnepaTypbl AT 1 Temne-
patypbl To4kU pocel AT . YkasaHHbIe rpaduku KalT YAOBNETBOPUTENb-
Hbi€ pe3ynsTaTthl NpY NporHose oBna4vHoOCTU Ha CPok OT 6 A0 12 vacos.

OueHb YacTo 3a HUKHIOK MPaHnLy HU3KMX 0ONAaKoB NPUHUMAET-
€A YPOBEHb KOHAEHCaUWU, 4115 ONPEeReEneHisl KOTOPOro MOXHO BOC-
Nonb30BaTLCS A3PONOTMHECKOt Anarpammon.

BbicoTy HuHelt rpaHuubl 0BNa4YHOCTU MOXHO OLIEHUTL W TO
OXUOAEMOMY XapaKTepy Morofbl CUHONTUKO-CTAaTUCTUYECKUM METO-
JoM. YCTaHOBNEHo, YTo AnA CPegHuX WwupoT EBponeiickoi yactu
Poccun npu ocagkax v AbiMKe, YXyALWAWMUX BUAMMOCTb A0 4 KM,
BbICOTa HUKHEN rpaHuLbt 0BravHoCcTy 00kIMHO He npeBbiwaet 100 -
200 m; npu Bugumoctu 1,5 - 4,0 kM BelcoTa oBnayHocTu konebnercs
B npegenax 60 - 100 m, a npy BUAUMOCTY MeHee 1,5 km — 30 - 60 m.

[poero3 oBnadnocmu Hwke 400 M 8 KpacHogpcke. B npakTuke
meTeopornoruyeckoro obecnederus nonetos B KpacHOsipCKe ANst OUeH-
kv asoniouun obnavyHoctu Huke 400 M ncnonesyerca opmyna (3.14)
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4
Ap=) p—4p, (3.14)
i=}

rae. p, — atMocdepHoe AaBneHue B NyHKTe nporHosa (KpacHosipcke),
CHSAITOE C KOMbLEBOW KapTbi norogbl; p, — arMocdepHoe AaBrneHue B
NYHKTax, OTCTOALLMX OT KpacHospeKka Ha cesep, 10f, BOCTOK U 3anaf,
npuMepHo Ha 150 KM, U CHATOE ¢ TOI e KOMbLEeBOW KapThl NOrogbl.
[ina KpacHosapcka ato nyHkThl EHuceiick, AGakan, KaHex u Aunkck co-
OTBETCTBEHHO.

Ecnu B paitoHe aspogpoma Habntogaetca obravyHocTb BbiCOTOM
400 m v HDKE U NO pacyeTaM oKasbisaeTes, HTo A p < 0, To B Onvkaiiune
3 - 6 u cneayeT oXUAATL NOHWKEHUE oBnadHocTy. B Tex cnyyasx, korga
A p > 0, obria4HocTe ByAet NoBbilaTLHCS.

TporHo3 BbiCOTh HWKHEN rpaHuLbl obnakos no metony B.M. Ap-
koBo#. B paitoHax 3anagHoi Cubupu 1 Ypana Halwm Wrpokoe npume-
HEeHUe MeTofbl NPOrHo3a HU3KON oBnadHocTU, NpeanoxeHHble B.M. Ap-
KOBOWA. MCXOAHBIMKM A@HHLIMU AN NPOrHo3a senseTcs UHGopMaLus o
Temneparype (T ) 1 AeduunTe TemnepaTypbl TO4KM pocs! y semnu (T-T )
» MPOrHOCTUYECK!e AaHHbIe O CKOPOCTY npusemMHoro Betpa (V). Ha oc-
HOBaHWN 3TUX fiaHHbIX, 1o NpocTbiM rpadmkam B.M. Apkosa npepnaraer
onpeaensiTb BOSMOXHOCTL BOSHUKHOBEHMA 0ONayuHoCTU BbicoToit 300 M
W HDKE Ha cpok o 9 4 (puc.3.20).

a) 5)
(T" Tc):s

4

0 I 1 1
.20 -10 0 107, 0 8 16 Vm/c

Puc.3.20. Mpacpuku B.M. Spkoeoli 0nd npoeHo3a 06na4yHocmu 8bIco-
mod Huwxe 300 m. ,

a) no Gechuyumy MoyKu pocki U memnepamype s030yxa y 3eMnu;

6) no deghuyumy moyku pocei U ckopocmu eempa.1—H > 300 m, 2 —
H<300m 3—-H=200-300Mm 4—H<200M, 5—H <100 m.
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[IpozHo3 Hu3KoU obnayHocmu 8 Bopkyme. OB aTom MeToge aB-
TOpY pacckasana cunonTuk AMCI BopkyTtht T.A. KysbmuHa,

B BopkyTe Hu3kas obnadyrocts 06bi4HO Habnogaercs npu npo-
XOXKOEHMW TEMNbIX POHTOB Yepes AaHHbiA paioH. Mo konbLeBbIvM
KapTam Norogbl U ApyruM CUHONTUYECKUM Marepuanam onpegers-
FOTCA MPOrHOCTMUYECKUE 3HAYEHUA TemnepaTypbl BO3OYXa Y 3eMiu
(T",) wToukM pocel (T7, ). Mo rpadpuky (puc.3.21) ¢ yH4eTOM U3MEHEHUS
yKasaHHbIX NapameTpoB U CYAAT O BO3MOXKHON BbicoTe 06Na4HOCTH.
Takue rpadiku B BopkyTe CTPOATCA OTAENbHO ANS K&KA0ro Ce30Ha.

T'r'n

3.

2..

1

-} -2 1
Ml ;

100 — 200

<100 , - -2

Puc. 3.21. Mpagpuk dna onpedeneHus HU3KOU obnayHocmu, UCMOmb-
3yembiti 8 Bopkyme.,

OnTUManbHBIA CPOK NporHosa no sToMy MeTogy — He Gonee 9 u.

B Cpednell Azuu (aspornopm Marac, Kupausus) nns nporHosa
HW3KOi 0Bna4HOCTU MCnonbL3yeTcs rpaduk, OCAMU KOTOPOro ABNSIKOT-
CA. Temnepatypa Bo3pyxa Ha ypoHe 850 rlla u nporHoctuyeckoe
3HaYeHVe TeMnepaTtypb! TOUKA POChl Ha 3TAM Xe ypoBHe. [lBe Kpu-
Bbl€ JeNST BClo Niolaap rpaduka Ha Tpu obnactu: 3oHa obnayHoc-
7L Bbiwe 200 M, 30Ha ¢ oBnayHocTeo 100 - 200 M 1 30Ha ¢ obnauyHoc-
Tbio Hike 100 m (puc. 3.22).
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Puc.3.22. [pachuk Ona npozaHosa HU3SKOl obnayHocmu, UCHonib3ye-
meid 8 asponopmy Manac.

MeTog naet yAoBNeTBOpUTErbHbIE PE3YNETATHI NPU CPOKE NPO-
rHo3a 4o 12 4, a o6 3ToM MeToge aBTOpY pacckasana rmaeHbli cu-
HonTuk AMCI Manac T.A. Opozbaesa.

3mo 8aviCHO, HO He OYeHb UHMEPECHO!

BEI, yBa)XaeMEI{ YHTATEIIb, MOTIIK 3aMETHTD, YTO He Ha BCEX PHCYHKAX
HOAMACAHEI 3HAYCHHS BEJTUYHH HA 0CAX. JTO CHENaHO HE IO 3a0bIBUMBOCTH
aBTopoB. J[e)I0 B TOM, 4TO IPH IIPOTHO3€E BBICOTHI HIKHEHN MpaHuIE! 007akoB
Ha KaXI0M a3pofpome OYIIeT ceod rpaduk, IPH c60uX IHAYCHAAX METEOPO-
NOryieCKUX BenmuduH Oyner HabmonaTteCs 00IaYHOCTE OLpeNeNeHHOM BEI-
coThl. B npuHIMIE ocu MOXHO OBIT0 BOOOIIIE He [TOMIACHIBATE HA HA OHOM
rpagiike. B Hamelt paboTte Mbl BaM IpearacM Tolbko #00x0d K PEICHMIO
npobreMst, a Yk CTPOUTE rpadHKy o JaHELIM HaOIIOACHHUH Ha CBoeM (Ba-
IIEM) a3pOIPOME — 3TO Bamna pabora.

YHmepecen maioke spachuk Ons NpoeHo3a Hu3kold obnayHoc-
mu, npednoxexnsiii 3.A.CnapeiwkuHold (puc.3.23). OH rossonser

-

no 3HayeHuam Temneparypel 7, u Temneparypbl TO4KM pockl T " B
Hauyane TPaeKTopuu nepeHoca onpeaenuTs BOSMOXKHOCTL BO3HWUKHO-
BeHusa obnayHocTu Bbicotoll Ao 100 M. OnTumanbHas 3abnarospe-
MEHHOCTL PU UCTMONL30BAHUM AaHHOTO MeTofa 6 - 9 u.
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Puc.3.23. Mpachuk 3.A. CrnapeiwkuHod Ons nposHosa cGnayHocmu
gbicomoli 3o 100 m.

15 _onpedeneHus 803MOXHOCMU nepexoda HU3kQd obray-
Hocmu & mymaH B Bniuxaiiuve 6 v B aumHUiA nepuog B Awxabage

ucnonb3yeTca rpachuk, NpUBefeHHbIR Ha puc. 3.24. To ropusoH-

TanLHON OCK 3TOro rpachuka oTKNafLIBaeTca 3HayeHne Gapuqeckoin
TeHgeHuyun B Awixabage (Ap). A N0 BEPTUKANbHOMA — pasHuLa BLICOT
noeepxHoctu 850 rMa s Awixabage v Tawayae no faHHbIM nocnen-
Hero 3oHAupoBaxus armocdepbl (AH). ’

sp )3
12

Puc.3.24. Mpachux dns onpedenerus 803MOXHOCTIU nepexoda HU3-
Koli obnayHocmu 8 myMaH, ucnone3yemsil e Awxabade.
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OB6-31oM MeTOLE aBToOpy pacckasana cuHonTuk AMCI Awixabag
Q.M. Crpsaniwmna.

Heckonbko cBoeoGpasHbiil, ¥ NO3TOMY WHTEPECHbIn, mMemod
[1PO2HO3a 8bICOMb! HLKHEl epaHuubl 06raKoe ucnons3yemcs 8 by-
Xape (puc. 3.25). cxogHbiMy JaHHLIMU ANA NpOrHosa BbiCOThl 06-
NaKoB SABMAIOTCH TOINBKO hakTUHECKME, a HE NPOTHOCTUYECKNE Benu-
YuHbI, TakMMU BenuuMHaMu AensloTesa Bapudeckas TeHaeHuus Ap 1
AedULUT TeMnepaTyphl To4kW pockl y 3emnu (7-7 ). B sasucumoctu
OT UCXOAHBIX A2HHbBIX MPOrHO3UPYETCA BLICOTA HWKHEN rpanuilsl 06-
NaKoB Ha CPOK 0 6 - 9 u. '

AH nam
8 b
4 b
Tymau

0 |-
4l Otnaxa
-8 | o i 1 l i

_ -2 -1 0 1 2 Aprha/3q

Puc. 3.25. I'pachuk dna npozHo3a 8bIcOMbI 06NAK08, UCMOb3yeMbill
8 Byxape.

Ha ceBepo-BOCTOKE CTpaHbl, B a3ponopTy Yepckuit, ans nporHo-
3a obnayHocTy BhICoTOR 300 M 1 HKE Ha CPoK A0 6 4 KcnonbayeTcs
rpadguk, nNpeasiokeHHsIR Ha puc. 3.26. 3aech no ropusoHTanbHo| ocu
OTKNaAbIBAETCA ASPULIMT TEMMEPETYPLI TOUKM POCHI Y 3eMIiu, a no Bep-
TUKANU ~ 3Ta 3Ke BeNUYUHA, BHIMUCTIEHHAA MO 3HaYEHUsIM TEMNEPaTYPbI
1 TQUKM POCH! HIDKHEN OCOBON TOHKM SAHHBIX TEMNEPATYPHO-BETPOBOMO
30HAKMpoBaHKs armocdepk! (B asporopTy Hepckuil ecTb CBOS aapono-
r4eckan cTaHumsa, nosToMy npobrem ¢ AaHHLIMY 30HANPOBAHUS HE Cy-
LecTeyeT). 30Ha HU3KOM ODNAYHOCTY Ha PUCYHKE 3aLUTPUXOBaHA.
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Puc.3.26. Mpacpuk dns npoeHo3a obnadHocmu Huxe 300 M, ucnosib-
3yembill 8 asponopmy Hepckud.

06 aTom MeToge aBTopy pacckasana cuHonTuk AMCI Yepckuid
J1.B. ABfieeBa.

Insa ucnonb3osaHus rpadukos 1 opmyn, MPUBEAEHHbLIX B 3TOM
pazgene, LienecoobpasHo YTOUHUTL UX ANA KEK[Oro a3pojpoma no
ZLaHHbIM HaBroAeHUA B 3TOM NYHKTE U BHECTU B HUX COOTBETCTBYIO-
u{ue KOPPEKTUBEIL.

B camom ofLijem BUAE MOXHO CkalaTb, 4To obitaka 6ydym no-
HLUKAMBCA, 6CNU:

+  EcTb BOCXOAALWME ABHKEHUS BO3AYXA.

+ EcTb ageeKkUuus TENMoroe BoO3gyxa Ha XONOJHYI0 MOACTUNaIoLyo
NOBEPXHOCTD.

»  [IpoucxonuT yBeENMUYEHUE BIaXHOCTU BO3ayXa.

+  TlpoucxoanT nageHue AaBneHus.

«  TMpoucxogut npudnuxeHne atMocdepHoro hpoHTa.

Obnaka 6ydym nosbiuambcs, eCnu:

«  Ectb HUCXOAALWME ABMKEHUS BO3YXA.

+ - Habniopaercs cUrbHBIA BETEP Y 3eMITU.

+  HabniopgaeTcs agBekUns X0NoAa B HUXKHEM croe atmocdepsl.

« . Habniogaetcs pocT gaBneHus!.

+  [lpoucxonut yaaneHue atMocdepHsiX OPOHTOB OT NMYyHKTa fpo-
FHO3a UNY pasmbiBaHWe (PPOHTANbHbLIX Pa3aernos.

OnpepeneHHyo TPYAHOCTb NPEACTaBAET U USMEePEHUE BbICOThI
HYDKHE rpaHuniibl oBnakoB HUXHero sipyca. [leno B Tom, 4T0, ¢ 0QHON
CTOPOHBI, HUXHAS rpaHuya obnakos UMeET CIIOKHYI0 CTPYKTYPY. OHa
npepcTaenseT cobolt cnoi NepemMeHHon ONTUHECKol nNOTHOCTKH oT
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Nerkoro NOMYTHEHWA A0 MOMHOW NOTepU BEPTUKANBHOR BUAUMOCTH.
MnotHoit yacTu obnaka npeawecTsyeT nogobnayHbIA Choi, KOTOPbIiA
nogpasgesaeTca Ha Ase vactu (puc.3.27).

Puc.3.27. Cxema cmpykmypsi HUXHe(] epaHuubl 06raKos.

1 — yposeHs KOHOeHCayuU, 2 — HUXHAA 2paHuya obrakos; 3 — eepx-
HAs epanuya nodobrayHoezo cios; 1 - 2 — cnoii OsIMKU; 2 - 3 — rtepe-
X0BHBI criodl.

WccnenoeaHuamun yCTaHOBIEHO, YTO HIDKHAS TpaHuua obnakoe
BbicoTol 200 M ¥ MeHee B Te4eHue 3 - 5 MUHYT MOXET U3MEHUTb
CBOIO BLICOTY NPUMEpHO Ha 50%.

C apyroil CTOpOHbI, pesynbTarbl U3MEpPeHuii BbiCOTbI HUXHER
rpasuubl 06nakos CyulecTBEHHO 3aBUCAT OT crocoba ee namepeHus.
Tak, HanpuMep, ecnu 3a HWKHIOW TpaHuLy oBnaqvHOCTY NPUHUMaTL
BbICOTY, Ha KOTOpol HaBingaeTcs noTepsi. rOpU3oHTa B NONETE UNu
NOTePsi BEPTUKanNbHOR BUAMMOCTM, TO PasHMLA B OLIEHKE BbICOTHI
HWKHEN rpaHulbl obnakos B cpegHem Oyher coctasnaTte 120 M.
Tipu onpefeneHuyn BbICOTH HWKHEW rpaHuubl OONakos ¢ NOMOLILIO
namepuTens sbicoTbl obnakos (MBO) pesynsrarthl OKasbiBaKTCA 3a-
BbILLIEHHBIMU NPUMEPHO Ha 70 M NO cpaBHEHWIO C YPOBHEM NOTEpU
TOPWU30HTa. 3Ta oWwnbKa YBENMYNBAETCH NPU U3MEPEHUMN BbICOTHI 06-
NavYHOCTY LLAPONUNOTHEIM METOAOM W cocTaensieT 80 M B Cryvae,
Korfia «lap-rnoT TymaHuTesa», v 100 M B MOMEHT, Korga dukcupy-
€TCA, YTO «iLap-NANOT CKPLINCH».

MHOro HEMPUATHOCTE! B NPAMOM 11 NEPEHOCHOM CMLICTE CnoRa
JOCTaBnsSE€T CUHONTUKAM U NETHOMY COCTaBY TaK Ha3biBaemas obnay-

125




Has nenexa. 3To o4eHb TOHKUI croit crnoucToobpasHoil 0bnadvHoCTH,
Habrogatowmiics Ha Beicotax 50 - 250 M. OTa neneHa Habnogaetca
TOMbKO 3UMOIA B CeBEpPHbIX palioHax. YHoraa ofnadHyto neneHy Mox-
HO 3auKcupoBats ¢ nomolsio MBO (PBO-2) kak oBbiMHYyI0 HU3KYIO
obniauHocTb. C 3eMnu nenexHa, Kak npasuno, He obHapyxusaeTcs. Ob-
NaYHyIo Nernexy MOXHO onpeaenuTh Takke ¢ 6opTa BO34yLIHOro cya-
Ha. MHorpa B oBrniavHoi nenexe HabngaeTca cunsHoe obrnefeHexue.

K coxarneHunio, MeTof0B NporHo3a obnaqHoil neneHbl NoKa HeT.
Ceiivac cobupaetcs, HO elle He 06paboTaH UCXGOHbIA PAL AaHHBIX
C CUHONTU4ECKUMU YCIOBUAMU BO3HNMKHOBEHWS 0BnayHoii nenetxbl, a
uccnegosaHusa H.A. KonnuHoBa He O4eHb MOMOMNU B peLLeH aTou
3apaun. Moka MOXHO TOMbKO C YBEPEHHOCTbI0 CcKasarbk, 4TO obnauy-
Hasl neneHa oBpasyeTcs fnpu JOCTAaTO4HO rnyBoKOR MHBEPCUA Temne-
patypel B HWKHEM Crioe arMmocdepsl, BETPE y 3eMITU CO CKOPOCTbIO
5 - 8 m/c, HeBonbluoM JedouuuTe TemnepaTypbl TOYKU POCh! Y 3emMnu
M TemMneparype Bo3gyxa y 3emnu -15°C 1 Huxe.

Bonpocel, ceA3aHHbIE C NPOrHO30M OBNAaYHOR NeneHsl ABASIOT-
CA NPEAMETOM fanbHEWIero MCCneqoBaHus.

- IMpozHo3 ebicomb! eepxHeli epaHulibi 0bnakos. BoicoTa BepxHell
rpaHuiibl 0GNaKkoB 3HauYUTENbHO MeHbLUe BAnseT Ha 6e30nacHoCTb
NONETOB NO CPaBHEHUIO C HKHEW rpannyei obnadHoctu. OaHako
BEPTUKaNbHas MOLUHOCTL OBMayHbIX CrOeB OKa3biBAET CYLIECTBEH-
HOe BNUSHWE Ha YCNOBMS BbINOMHEHUA NONETHOrO 33AaHUs.

[narHo3 1 NporHo3 BLICOTHI BepXHeW rpaHutibl obnadHocTu ¢
JOCTaTOYHOW CTeNeHblo TOHHOCTU MOXET BbiTb JaH TOMbKO NPU Ha-
NUYNK MHGOPMALIMKM OT IKUNAXKEN BOZAYLIHBIX CYLOB, HAXOAALLUMXCA
B Bozgyxe. Bce KOCBeHHbIE MeTOAb! fIPOrHO3a NO3BONAIT NONYYUTb
TN NPUBNUMEHHOE 3HAYEHUE BbICOTHI BEpXHel rpaHuLibl 0bnakos,
KOTOpOe BCe-Taky CNeqyeT MCROnb3oBaTh B ONepaTUBHON NpaKTuKe.

Mpu- OTCYTCTBUN CBEAESHUA OT MpOneTallmnX SKUnaKken pua-
rHO3 U NMPOrHO3 BepxHeil rpaHnibl obrakoB CBOAUTCSA, Kak npasuno,
K aHanuay asponoruyeckoit auarpammbl. BepxHas rpaHuiia obnad-
HOCTU OTMEYaeTcs Ha TOM YPOBHE, HAa KOTOPOM MPOUCXOANUT peskoe
MW 3aMETHOE YMeHbLUeHUE OTHOCUTENbHOW BREKHOCTU BO3ZyXa.
Ha aaponoruyeckoi guarpaMmme 3TOT YPOBEHb MOXHO ONpeAeruTh
Mo yAaneHWo KPUBOM TOYEK POCKI OT KPUBOW CTpaTuduKkaumMm unu no
pe3koMy OTKNOHEHUIO BIEBO KPUBOW Je(ULMTOB BRAKHOCTU.

TpUBNUXEHHO. OLIEHWTb BBLICOTY BepxHe#t rpaHuubl 0bnakos
MOXHO MO AaHHbIM O cpegHEN BepTUKanbHON MOLLHOCTY PasinyHbIX
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ofnauHbtx cucteM. Ansa UeHTpaneHbiX paiioHos EMP A.M. bapaHo-
BbiM 11onyyYeHbl fakHHbIe O TONWMHE obradyHoOCTU pasnuyHbIX hopMm.
37K gaHHble npyBegeHs! B Tatn. 3.1.

Kpome Toro, Ana onpeaeneHus BbICOTHI BepXHeit rpaHulbl ob-
Na4yHoOCTU MOXHO WUCNOIb30BaTh PAA aMnupudeckux gopmyn. Tak,
Hanpumep, ANs pacyeTa BbICOThl BEPXHEN rpaHulbl COUCTO-Kyye-
Bbix 06aKkoB pekoMeHayeTcs opmyna

H,=2(H, + 100) (3.15)
rae: H, — BbICOTa HUKHEN rpaHunLibl obnakos, M.

Ons pacyera BbICOTbI BEPXHEW rpaHuubl 0BNakos Ha Tennbix
PPOHTaxX MOXKHO MCNONBL30BaTh hOpMyny

H, = L/100 + 1 (3.16)

rae: H, — BepxHaAna rpaHuua obrnavyHocTi, Km; L — LWMpUHa 30HbI Ocag-
Ko Ha OaHHOM yyacTke (PpoHTa, KM.

Tabnuua 3.1.
CpeaHue 3Ha4eHns BepTUKanbHON MOLLHOCTI PasnuyHEIX 0BNaYHBIX
CUCTEM.

dopma obnakos Tonwmra
0Bnakos, kM

Cnoucrble n CNouCcTo-Ky4eBble 0,5-07

CrioucTble U CNOUCTO-40XAEBLIE 3UMON B TENNOM 2.3

cexrope

CnoucTo-kyYeBble U3 Ky4eBO-LOXAEBbLIX 2-3

CrioncTo-goxaesble Npy pasMbiBaHUW (DPOHTOB 2-3

BbICOKO-CNOKUCTbIE M CNOUCTO-AOXAEBLIE HA AKTUB- 5.8

HblX PPOHTax

To xe Ha pasMblBaoLMXxCcs CprHTaX 1-2

BbiCoko-kyyeBble 1-3

KyyeBo-noxagesbie no9-M

[lepuctblie Ao1-3

anBeﬂeHHble MeTOAB! MPOrHO3a BLICOTHI BEPXHEN rPaHuLbl of-
N2YHOCTY JOCTaTOMHO NPOCThl U He Tpe6ym MHOTO BpemMeHu ansa no-
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FIYYEHUS Pe3YrbTaToB NPOrHO3MPOBaHUA. OfHaKO HesHauuTenbHoe (1o
CPAaBHEHWIO C HWKHEN rpaHmuei 06naqYHoCTH) BIMSIHWE BLICOTbI BEPXHEN
rpaHuubl obnakos Ha 6e3onacHOCTb MONETOB NO3BONAT YCAELHO Ue-
Nomnb30BaTL UX B NPaKTUKe MeTeoponoruyeckoro obecneyeHus asualmu.

Mpo2Ho3 KoHOeHCaUUOHHLIX 0bnaqHLIX credos 3a camornema-
Mu. Kak u3BecTHO, Npu nonerax Ha 6onbLunx BbICOTax 3a camonera-
MU MHOrZa 06pasyloTCs KOHAEHCAUUOHHBIE Crefbl, KOTOpbie BHELLHE
HaMoOMUHAIOT NePUCTbIe KNk NEPUCTO-Ky4eBwie obnaka.-Obpasytotca
OHUW 33 CYET KOHAEHCaUMMU BOASHOIO Napa, coaepxaileroca B raso-
BOM MOTOKE CaMOIETHOFO ABUraTens.

Bonbiuas oTHOCUTENbHAS BMNAXHOCTb BO3AYXA HA BbICOTE none-
Ta W HU3Kas TemnepaTtypa ABNATCA GNaronpuAaTHbIMK YCNoBUsMU
ONS KOHQEHcaUWW BOASHOMO napa, T.e. Ans obpasosaHus KOHAEHCa-
L{MOHHbIX 0BnaYvHbIX Crefos.

YcTraHoBREHO, YTO HWXHSSA rpaHuLa KOHAEHCaUMOHHOro cneaa
06bIYHO COOTBETCTBYET YPOBHIO, A€ MaccoBasn LONs BOAAHOMO napa
pasHa 0,15 r/kr no OTHOLLEHMIO K Boge. 3TOT ypOBEHb MOXHO Onpeje-
NWTb MO asponorudeckon guarpaMmMe B TOMKE NEpeceHeHns Kpuson
cTpatudmkauum ¢ nsorpammoii 0,15 r/kr.

3a BepxHIol0 rpamuLly 30HBI 0OpasoBaHua cneja obbiMHO Npu-
HAMAETCA BbiCOTa TPONOMNay3bl UNy YPOBEHL NEepecedeHus KpuBoi
cTpaTudgukaumnm ¢ nsorpammoti 0,10 r/kr.

Bpems coxpaHeHns KOHAEHCALWOHHbIX Ce/IoB MOMET CyXuUTb
KOCBEHHBIM MpU3HaKoM agontoumnn obrniavHocTn. Ecnu cnep 3a camo-
neTom coxpaHsaercs B TeueHue 10 muH 1 Gornee U yNNOTHAETCH, TO
Ha BbicoTe 06pa3oBaHuA crnefa B TeveHue nmkaiiumx 6 u cnenyer
oxuaaTte 06pasoBaHna NEPUCTbIX 0BNaKOB UMK UX YNNOTHEHUS.

Ecnu koHOeHcaUMoHHbIA CIlen COXPaHAETCA 38 CamMONeToM Me-
Hee 10 MuH, To B Onuxaiiiune 6 4 oBnayHoCcTb MnKn He obpasyeTcs,
UNY cneayeT OXUaaTh pacTekaHue nepuctoil obnavHocTu.

CoBepLUEHHO CHEBUAHO, YTO CUHOMTUK C Yacamu B pyKax He on-
PEEnsIET Bpemsi CYLWECTBOBaHNA cnepa. JT0 AenaeTca KavecTBeH-
Ho. Ecnu nocne nponeta camoneta cneg «nepevepkHyn» sce Hebo u
He paccesncs, TO MOXHO CUUTATb, YTO BPEMSA €70 COXpaHeHus Gonb-
we 10 MvH. Kpome Toro, Cnep, 3a CamoneToM MOXET UCNONb30BaThCs
ANA Ka4eCTBEHHOro OrpegeneHnua CKopocTU U HanpaeneHus BeTpa
Ha BbICOTE foNneTa camoneTa (o CKOPOCTY Y HanpaeneHuio cMelLe-
HUS cnefa) U TypOyneHTHOCTY (N0 BenuyunHe BuiBPOCOB OTAENbHbIX
obrnayHbiX CTPYKTYP Ha NOABETPEHHOMN CTOPOHE crena).
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Omo unmepecno: :

[lepBriMu pa3pabaTeBath METONHKY IIPOTHO3a KORACHCAUHOHHBIX 06-
TAYHBIX CNeJIOB CTAX BOEHHBIE CHHONTHKM, TAK KaK CIEA OKa3aics XOpo-
UM JEMaCKUPYIOIINM IPH3HAKOM JETAIIETO CAMONETA.

Xapaxrep 06;1aqHOro cHeAa MOKET COCHYXKHUTE XOPOUIYIO CITyx6y cH-
HOMITHKY IpH OTCYTCTBHH MeTeopororudeckoit uadopmanm. Bor mpumep
HCTIONB30BaHMA Clefa Ajid Henel npornosa. ABTOpY 3THX CTPOK IPUXOXH-
110Ch HEOJXHOKPATHO OBIBaTh B JIOXOUHBIX moxoxax mo Kapensckomy mepe-
meiixy. MHpopManmm o moroxe HUKaKOH, a TypHCTHYeCKad rpynna tpebyer
nporuosa. MHoraa «crenpl» odeHs BrIpyaany. IIpencraBere cebe, uto cien
coxpansercs 6onpine 10 MuR. 3710 3HAUNT, 7T0 o0naka OYAYT YILIOTHATACH.
Kak m3BecTHO, Mepucrag 001a9HOCTE — MPEABECTHHK TEINTOro ()pOHTA, M0
KoToporo npuMepHo 600 kM. CriemoBareNsHO, CAUTas CKOPOCTh CMELCHIS
¢ponTa papuoi 30 KM/9, MOXHO CKa3aTh, ITO IPUMEpPHO Yepes 10 4 moliger
JOX (B, 4 IOTEIUIEET TONBKO HA CIEKYIOHIAH NeHb IPUMEPHO Yepes CyTku. U
eme. Eca ciien cMemaeTcs ¢ rora Ha CeBep, TO 3T0 03HAYAET, ITO TPaKTH-
9ecKH BO Beell Tponocdepe HAONIOXAIOTCA I0XKHBIC IOTOKY, 3HAUMT B Gin-
Jaifriee BpeMs X Iarhk IoxonogaHus He cnenyeT. Ecmy k sTomy npubaButs
ele | 3HAHUE MECTHBIX 0COOCHHOCTEH palfona, TO JasKe TONHKO MO OXHOMY
crefy OpOrHO3 TIOTOJBI MOXET MONYIUTECS BIOJNHE TIPFTHIHEI,

3.5. MPOTHO3 TYMAHOB

Ecrin BCNOMHWTB, YTO TYMaHOM Ha3biBAETCA Takoe MeTeopo-
norudeckoe siBreHue, nNpyU KOTOPOM 3a CYeT KOHOEHCaUUu BOASHOro
napa B HUXHEM Croe aTMocdhepbl BUSUMOCTb YMEHBLIAETCA 4O 3Ha-
yeHuin Mexee 1000 M, TO CTEHOBUTCR OUYEBUAOHLIM, YTO NPOUECCH! B
arMmocdepe cHavana foMmKHbI MPUBECTU K TOMY, UTO BO3AYX Y 3€MIU
CTaHeT HacbllyeHHbIM. 3aTeM AOoMMHA HayaTbCR KOHAEHCaUWs BORSA-
HOTO NMapa W yXyaleHue BUIUMOCTH, NPUBOAALLEE K BOZHUKHOBEHUIO
TymaHa. [lpoueccoB, NPUBOAALWMX K BO3HUKHOBEHUI TyMaHa He-
CKoMbKo. OCHOBHBLIMU U3 HUX SIBASIIOTCS PaguaLWoHHOE BbIXONadKu-
BaHWe BO34yXa, U KaK CMeACTBUE — BO3HUKHOBEHWUE paduallioOHHO20
mymara, BTOpbiM MO 3HaYUMOCTU MOXHO CHUTaTh NpPOoLeCC, Npu Ko-
TOPOM TEMMNbiiA U BNAXHbIA BO3AYX HA4YUHAET NOCTYNaTth Ha XONoaHYI0
MOACTUMAOLLYIO NOBEPXHOCTb, Haj XxonoAHOW NOBEPXHOCTLIO BO3ZYX
OXnaXgaeTcs, BOASHON nap HavYWHaeT KOHASHCUPOBaTLCH, U B pe-
synsTare obpasyetca adsekmusHbill mymaH. KpoMe 3TX TyMaHos,
KoTOopbie cocTaBnAKT 75% OT oBLJero Yucna TymaHos, HabnogaroT-
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CHl elLe ¥ MOPO3HbIE myMaHs! (TYMaHbI MPU 3HaUUTENbHBIX OTpULa-
TenbHLIX TEMMEPATypax BO3AYXa), (PpoHMaribHbie MyMaHb!, a Takke
myMaHb! UCTIapeHus u cMelienus. Pusnyeckne NpUInHbl BO3HUKHO-
BEHUst 3TUX TYMaHOB BaMm JOCTATOMHMO XOPOLUO W3BECTHBI U3 Kypca
obLUei MeTeoponoru.

B 33BUCUMOCTU OT CTENEHU YXYALLEHUS BUAMMOCTY TYMEHB! NOA-
paagensiotest Ha cnabble (BuanMocTb 500 - 1000 M), ymepeHHble (BU-
AumMocTb 200-500 M), cunbHble (BugumocTb 50 - 200 M) 1 oueHb cunb-
Hble (BuaMMOCTb MeHee 50 M). M0 CBOEN BEPTUKAMbHON MOLLHOCTU
(AH) TymaHbl noapasfnensioTca Ha noseMHsle (AH <2 M), Huskue (2
< AH < 10 M), cpegHue (10 <AH < 100 m) u Bbicokure (AH > 100 m).

CoBepLueHHO OYEBUEHO, YTO YeM MeHbLIe BUAUMOCTb B TYMaHe
1 Yem Bonblile €ro BepPTUKArIbHasA MOLLHOCTb, TeM Bonee HeraTuBHOE
BO3JeiCTBNE OH OKA3bLIBAET HA PA3NuYHbie OTPACHN HAPOLHOIO XO-
3qlicTea, B Gonbluel unyu MeHbLUER CTeneHu 3aBucaLne oT TymaHa.

Mpor{o3 TymaHa CBOAUTCR, B NPUHLMIE, K APOrHO3Y ABYX TEM-
nepatyp: Temnepatypsl TymaHooBpaszosaHua (TT), MUHMManNbHOW
Temneparyps! Bosgyxa (TMuH) U UX cpasHeHuio. B Tex crnyvasx,
Koraia Temneparypa TyMaHoobDpasoBaHUs OKasbiBaeTCs Bhbillle MU-
HUManbHOW TeMnepaTypel, B APOrHo3ax Morogbl HYXHO YKa3biBaTb
TyMaH. CnegosarTenbHo, ecnn

Tr > TMUH — = ' (3.17)

3mo unmepecHo:

Ecnu paro yrpoM mpHuifTi Ha a3pOApOM, TO HHOTJIA BO BpeMsI IT03€MHO-
1O TyMaHa MOXHO YBUIETH HHTEPECHYFO M HEOOBITHYIO KApTHHY: CO3AACTCS
TIOJIHOE BITCIATIICHUE, YTO CAMOJIETE] «ILTABAIOT» B TyMaHe. JlelcTBUTEIRHO,
kabuna Ty-154 pacronoxeHa Ha BBICOTE 5 M, a NMO3EMHBIM TyMaH UMeeT
BCEIo JByXMETPOBYIO TommuHy. [lo3TOMY cToek mIaccu caMonera u3-3a Ty-
MaHa He BHIHO, & BOT BECh CaMOJIET BEIMYESCTBEHHO (JIEKWUT Ha TyMaHey.
Ilpapna, miis Toro, 9TOOLI YBUACTE 3TY KApTHHY, Hy#KHO IIOPAHBIIE BCTATh U
TIPHEXATH Ha a3POAPOM.

OnHax Bl B HATX Ta3eTax OblIo HANKCaHo, 9T0 BO DpaHIHU BO Bpe-
M$ TyMaHa POU30UINO HOPOKHO-TPAHCIIOPTHOE NIPOUCIIECTBHE. Bomyrenu
obelx MalllyH B TSKEIOM COCTOSHUE BOCTABICHH B 60onbHuLY. MamuHb! He
mocTpagaiy... Tak Kak Taxas CUTyalHs He OYcHb IIOHATHA, TO Jajiee cle-
J10Baio paswpiacHenue. Ha gopore 6511 O4€HB CHUIBHBIH TyMaH ¢ 04€Hb ILIO-
X0t BUEEMOCTEIO. Bonurenyt 06eux MalluH, 9To6El Tyddle BUAETE JOPOTY,
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OIyCTHn A OOKOBEIE CTEKIIA 1 BBICYHYNHCE U3 OKOH CBOMX MAITHH. B pe3yib-
Tare B 6yKBaJTI:HOM CMBICJIE ClIOBA MPOU3OINIIO «1060B0OE CTONKHOBEHHEY
BORUTENCH, a MAITUMHEI OCTAIUCH HLETIB,

MpozHo3 paduayuorHbix mymanos. PaauauuoHHbIi TymaH o6-
pasyercs Hap cywet npu 6esobnavHom Hebe u cnabom BeTpe B pe-
3yneTare oXnaMQeHus Bo3ayxa, KOrAa ero. TeMnepaTtypa CTaHoBUTCH
HUXe TemnepaTypbl TYMaHoobpasoBaHus.

HavBonee yacTto GnaronpusTHbie YCroBuA AN BOSHUKHOBEHMS pa-
[UALMOHHLIX TYMaHOB CO3A2i0TCA B aHTULMKIOHAX, MX oTporax, Gapuyec-
Kux rpeBHAX U cefnoBuHax, pexe 1 rnasHeiM 06pasom netTom — B none
MOHWXEHHOTO AaBneHns ¢ HeGonbLummM Gapu4eckUMI rpaaueHTamMI.

PaanaumoHHbeli TymaH B 60NbLUMHCTBE Cry+HaeB BO3HWKaET npu
wrune unu cnabom BeTpe co ckopocTbio Ao 3 M/c. Ans obpasosaHus
TymaHa BnaronpuaTHo cnaboe yBenuyeHue CKOpocTy BETpa C BbICO-
Tof. Takne ycrnosus cnocobCTBYIOT TYpPOYNEeHTHOMY REPEHOCY NPOAYK-
TOB KOHZEHCaUui OT 3eMHONW NOBEPXHOCTW BBEPX U UX NOAAEDKAHUIO
BO B3BELLEHHOM COCTOSIHUM B NPU3EMHOM cnoe Bo3ayxa. B npouecce
nepemetLUMBarus TOMLMHA CROSA TYMaHa yenuusaetcs. Ecnu Bo3nyx
COBEPLUEHHO HENOHBUXKEH, TO NEPEHOC Briary oByCrnoBreH TOMbKO MO-
TEKYNAPHLIMUA Npoueccamy, U TyMaH MOXET HE BO3HUKHYTb.

BepTukanbHas MOLWHOCTE pagUalMOHHBLIX TYMaHOB 0BbI4HO He
npesbiaeT 200 - 300 M. PaauaumoHHbIi TyMaH, Kak npasuno, o6pa-
3yEeTCA B MPU3EMHOM MOAbIHBEPCUOHHOM Croe.

Takum oBpa3oM, npu NMPOTrHO3e paguaLnoHHbIX TYMaHos Heob-
XOAVMO YYUTBIBATL MPOAOMKUTENBHOCTE HOMHOIO . BLIXONEAXNBAHMS,
XapakTep obnavHoOro nokposa (NPOrHos), CKOPOCTb W HanpasneHne
BeTpa (MPOrHo3), UCXOAHbIE 3HAYEHUst TeMNepaTypbl U BNAXHOCTU
BO37YXa, XapaKkrep u cTpaTuduKkaunio BO3QYLLUHOW Macch!.

Uccneposarenamu-nporHo3ucramu paspabotaHo MHora (Kak u
ANg NPOorHo3sa HKU3Ko oBnavyHOCTU) Pa3NUYHbLIX METOROB MPOrHO3a Ty-
MaHoB, Takoe MHoroobpasue MeToh08 00yCOBNEHO HE TONbKO BaX-
HOCTbIO NPaBUNBHON OLUEHKU BOSMOXHOCTW BO3HWKHOBEHWS TyMaHa,
HO U CYLLIECTBEHHOMW 3aBUCUMOCTBIO TYMaHOB U UX NOSIBNEHUS OT Mec-
THBIX YCIOBUIA. Tak Kak o nporHose MUHUMAaNbHOM TemnepaTypsl Mol
MOTOBOPUM YyTb NO3XKE, TO OCHOBHOE BHUMaHUe 3aeck ByneT yaeneHo
NporHosy Temneparypbl TyMaHoobpasosaHus. Hy a cpaBHeHue ee ¢
MUHUMaNbHON TEMNEPATYPON HUKAKOW CNOXHOCTW He npeacTasnseT.

[IpoeHo3 mymarHoe o memody H.B. MNMempenko. H.B. MNetpeHko
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NPEANOXUIT ONpenensTs TeMnepaTypy TymaHoo6pasoBaHus no opmyne:
Tr=Td-ATd (3.18)

rae: 7d — TeMneparypa TOYKM POChl B CPOK, BrIN3KUIA K 3axody COMH-
ua; A Td — BO3MOXHOE NOHUXEHUE TemMnepaTypsl TOYKN POCh! B Teve-
HWE HOYU OT HayanbHOro CpoKa J0 MOMeHTa 06pasoBaHuA TymaHa.

BenvunHa A Td 3aBMCWT B OCHOBHOM OT TeMnepaTypbl TO4KU
pocChl B UCXOAHBIN CPOK U onpegenseTca no tabn. 3.2,

Tabnuua 3.2
CpegHue 3HadeHus A Td B 3aBUCUMOCTM OT TEMMepaTypbl TOYKU
pOCHl B UCXOLHbIA CPOK.

T,°C | 20-11 10-0 | -1--10 {-11--20]-21--30

AT,°C | 14 | 16 2,0 2,5 2,3

Kak BugHo us dpopmynbi (3.18) 1 13 Tabnuuet, onpegenuts Tem-
neparypy TymaHooOpasoBaHus He cocTaenseT Honblicro Tpyaa.
Tem He MeHee Ha MpaKkTUKE YacTo JenatoT eile npoue: npu nono-
KUTENMbHbIX 3Ha4yeHusax T7d OT ee BenuuuHbl BbluuTaloT 1°C, a npu
oTpuuaTernbHbix 3HaveHusix 2°C. bonee Toro, H.B. MeTpexko npepn-
noXeH rpacuk 4NA onpeaeneHns TemrepaTtypbl TyMaHoobpasosa-
HUA (prc.3.28). Ha aTtom rpadsuke No ropusoHTanbHON OCU OTHOXEHa
TeMneparypa TO4KM POCbl, a Mo BEPTUKaNbHOR — Temneparypa obpa-
30BaHNA TYMaHa unv Temneparypa obpasosanus AbiMku (74). Tpo-
BefleHHble Ha rpaduke HaKNOHHbIE MTUHUY NO3BOMAOT ONpPEAenuTh
WCKOMY!O BEMUYUHY.

I'padpuueckuii meroa H. B [leTpeHKo JaeT nonoxurenbHbie pe-
3ynerarbi NpU YCnoBuy -04HOPOAHOCTU BO3GYLUHOW Macchl, koraa Ha
ee BnarocoaepxaHue He ByAET BRUATb UCNapeHne ¢ NOACTUITAIOLLEN
NOBEPXHOCTU WA 0C3OKU.
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Puc. 3.28. lpaghuk 0nsa npoaHosa paduayuoHHO20 myMaHa no memo-
Oy H.B. Mempenxo.

1 — nuHus ObIMKU, 2 — NUHUS €abo2o mymMaHa, 3 — nuHUsT CUTEHO20
mymana.

3mo unmepecHo:

IMoxamy#, He OBINO CMBICTA CTPOUTEH rpaMik UL TOTO, YTOOE! OT
3HAYEHUA TEMITEPATYPE! TOYKYM POCKI BBEINECTh OXUH MIHU ABA Ipaxyca. ITo
NpOCTo cRenaTh U 6e3 rpaduxa, U 6e3 kambkynaropa. OmHaKo, rpagux Bee-
Taku HyxXeH. Jlng qero?! 3toT rpadmk Gonbiie HyXeH [UIA TOTO, 9TOOH pH
onpeneneHUH TEMAEpaTyprl TYMaHOo00pa30BaHu KaKUM-THO0 OpyTiM CHO-
cofoM MOXHO OBINO MO 3TOMY rpaduky ompenenuts: GygeT au Tyma, W
ecia OygeT, To Kakolf HHTCHCHBHOCTH. [N 3TOTO TONBKO HYKHO OT 3Ha-
9eHuH, CHATBIX € ocel Tpaika, CMECTHTLCA Ha €ro Iomans. Bens 30mHe
BEIIIE JIMHHKM / COOTBETCTBYET OTCYTCTBHE TyMaHa, 30HE MEXAY JHUHUAMH
[ - 2 COOTBETCTBYET ABIMKA, 30HE MEXITY JTHHUAME 2 - 3 — c7absiil uam yMme-
PEHHBIH TyMaH U HIXe AUHAH 3 — cUIbHBEIN TymaH. TakuMm 00pasoM, mo
meroxy H.B. TIeTpeHko MOKHO HE TONBKO MPOTHO3MPOBATh TYMaH, HO 1 BH-~
JPMOCTB B HEM, UTO OUE€Hb BaXKHO.
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Kpome 1010, Ha HEKOTOPHIX a9POAPOMaXx, yIHTHBad MECTHBIE 0COOEH-
HOCTH BO3HHKHOBEHHS TyMaHa, Ha rpaguke H.B. [TeTpenko Bolme JuHAM ]
NPOBOIAT ellie OIHY MUHUIO. Tak, HanpuMep, cAe/aHo B JIHEIPOTIETPOBCKE.
B srom ropone B 6 kM ot BIIII Haxonutcs roponckas cBanika. B tex ciyda-
X, KOTIa «CBajKa [OPHTY, a HALPABNEHHUE BETpa TaKoe, YTO ABIM CO CBal-
KUl PacIpoCTpaHsaeTcs Ha ajpolpoM, TyMaH MOXET BO3HHKHYTE NpH Oonee
BBICOKOI1 TEMIIEparype, 9eM TEMIIEpaTypa TyMano0o0pasoBaHus. ITO BITONHE
€CTECTBEHHO, TaK KaK BMECTE C IBIMOM Ha a3poipoM IPUXOAUT TpOoMagHoe
KONMYECTBO AIep KOHACHCANNH, KOTOPEIE U NPOBOLMPYIOT BO3HUKHOBEHHE
Tymana. BoT moatomy cusonTuky Ha AMCT JIHenpomneTpoBCK IpH MpOTHO-
3¢ TyMaHa, 06pasHo roBopd, HYKHO CHaYaxa MOCMOTPETh TOPHT JiH CBANIKA,
HOTOM Ha MECTE OIEHWTH, B KaKyio CTOPOHY OT CBAJKU HACT OBIM, d yXKE
HOTOM periars, 110 Kakoit THHUM rpaduka (TlepBol, BTOpOH, TpeThelt wmm
«TBIMOBO») ONIPEOENATEL TEMIIEPATYPY TYMaHooGpa30BaHus.

[IpozHo3 mymaros no Memody b.B. KupioxuHa. ocTaToqHO Bbi-
COKYIO ONpaBLLIBAEMOCTh ONPeAEneHus Temneparypbl TymaHoobpa-
30BaHus uMeer meton, b.B.Kuptoxuda: Um npegnoxeHa Homorpamma,
npegcTaBneHHas Ha puc.3.29. 3Ty HoMorpaMmMy yCroBHO MOXHO pas-
AEnnTb Ha ABE YacTy OT HYNeBoro 3HadeHus AT no BepTukansHoR ocu.

Mo HWXHelt YacTy HOMOrpammel, UCNOMbL3YA akTudeckme 3Ha-
4YeHUsl TeMneparypsl U OTHOCUTEMbLHOW BNaXKHOCTU BO3AyXa, onpe-
Aensetca BenuynHa AT, — HeOBX0AUMOE MOHUKEHWE TemnepaTyphl
ANst JOCTUXEeHUs BO3AYXOM HachitLieHus. o BepxHeln yactn Homor-
pamMbi onpegenseTca senudinHa AT, ~ [ONONHUTENBHOE NOHUKEHUE
TEeMNepaTypbl, HeoBxoauMoe ANst BOSHUKHOBEHUA TymMaHa onpeje-
NEHHOW UHTEHCUBHOCTU.

CnefoBarenbHo, obilee MNOHUXeHUe TemnepaTypel, Heobxo-
AUMOoe ONs BOSHUKHOBEHUS TYMaHa onpeaeneHHod UHTeHCUBHOCTH,
Byner pasHo

ATr=AT, +AT, (3.19)
a otciofa TeMneparypa TyMaHooOpasosaHus
Tr=T-ATT (3.20)

Mopapok Nonb3oBaHUs HOMOrPaMMOA nokasaH Ha puc.3.29 v gonorn-
HUTENbHBLIX NOSICHEHNIt HE TPebyeT.
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Puc.3.29. Homozpamma B.B. KuproxuHa dnsi onpedeneHus 8efiuyuHb
ATm.

Xouerca ofparuTb BHUMAHWE yuTaTenell Ha BEPXHIOID YacTh
aToik HomOrpaMmbl. [ieno B TOM, YTO KPWUBblE NWHWW, NPOBELEH-
Hbl€ Ha PUCYHKe, COOTBETCTBYIOT rPaHuLe BO3HUKHOBEHUS criaboro,
YMEPEHHOr0 WA CUMBHOrO TYMaHa, T.e. COOTBETCTBYIOT BUGUMOCTY
1000, 500 vnu 200 m. IMosTOMY Ha KaX40M aspoapOMe BMECTO CTaH-
OAPTHBIX AUHWA MOXHO NPOBECTM Apyrue NuHUK, koTopsie ByayT co-
OTBETCTBOBATE MUHUMYMAaM, YCTAHOBNEHHbIM HA BaLleM a3poapoMe
(Hanpumep, suaumoctn 800 unu 400 m). Takum obpasom Bkl Bygete
HE TONbKO NPOrHO3KMPOBATL TYMaH, HO NPOrHO3UPOBaTL TYMaH TaKo
WHTEHCUBHOCTY, KOTOPas B KAKOW-TO MEPE BIUSET HA AEATENLHOCTb
BaLllero asnanpeanpusiTua. 3Ta e MbiCnb CNpaBeRivea 1 Arns opy-

- TUX METOAOB MPOrHo3a TymMaHa, KoTopbie NO3BONAIT CRPOrHO3UPO-
BaThb BUAMMOCTb B HUX.

[IpoeHo3 mymarose no Memody A.C. 3sepesa. [Ans onpegene-
HUS HOYHOTO MOHUXKEHUA TeMnepaTypbl, HeoBxoaumoro ans obpaso-
BaHuna TymaHa (ATT) unm gbimin (ATg), A.C. 3BepeBbiM NpeanoxeHa
cnegylolias HoMmorpamma, npegcraeneHHas Ha puc.3.30.
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Puc. 3.30. Homozpamma A.C. 3sepeea Ona riposHo3a mymaHa

31ech N0 ropuUsOHTASBbHOH OCK OTNOXEHA TEMAEpaTypa Bo3Ay-
Xa B MOMEHT, Bruskuil K MOMEHTY 3ax04a COMMHLa, KpUBkIE SIMHWN CO-
OTBETCTBYHT OTHOCUTENbHOW BRAXHOCTH BO3JYXa B TOT K& MOMEHT
BPEMEHMW, a Mo BepTukanbHoit ocu. onpeaensercs Heobxoaymoe
MOHVKEHWE TeMnepaTypbl Afi BOSHUKHOBEHWS TyMaHa WUnu AblMKU.
MpuUyeM NO NYHKTUPHLIM KPUBLIM NIMHUSM ONPEAENAETCA NOHMXe-
HUE TemnepaTypkl, HeoBxofUMOoe s BO3HUKHOBEHUA AbIMKW, a 1o
CNMOWHBIM NMUHWUAM — SN BOSHWKHOBEHUS Tymana. JononHutenb-
HbIX MOACHEHWIA ANS NOMb30BaHUA AAHHOW HOMOrpaMMOU, Ha Hall
Barnsg, Gonblue He TpedyeTcs.

[IpozHo3 mymanos o Memoldy [l.H. Jlagpuligea. B npaxruke
obecnevermns aBnauny JOCTaTOMHOE PacnpoCTPaHeHne Nnonyyumun me-
Ton O.H. Naspuwesa gna onpegenenuns TT. CyTe MeToAa 3aKmioMa-
etca B cnegyowem. Ha rpaduke (puc.3.31) npoBeaeHa Kpusasl, Ko-
TOpas COOTBETCTBYET MaKCHManbHOW YPYrocTy BOAAHOMO napa fpu
HacblWEeHUM NPK PasnUyHbLIX TeMnepaTypax.
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Pue. 3.31. lpaguk onpedenenus eenuyursl Tm no memody L.H.
[laspuujeea.

Kak u3pecTHO, hakTudeckoe copepxaHue BOASHOro napa B
BO3fyxe oBycnoBrieHo TEMIEPATYPON TOUKM pockl Td u MoXeT BbiThb
onpeAeneHo no rpaduky (Touka A Ha puc. 3.31). Tawke no rpaduky
MOXHO ONPEefEnUTb MakcUMarnbHO BOSMOXHYK YNPYTroCTb BOLAHOIO
napa (to4xa C), koTopas ofycrnoeneHa Temneparypoii Bosgyxa T.

PasHuua mexay MakCuManbHO BO3SMOXHOW YNpyrocTsi BOfs-
HOro napa u gakTu4ecKol ynpyroctbio Ha puc.3.31 obosHaveHa Ae.
[ins onpepeneHus TT No UCXOAHBLIM [AHHBIM CMERYET OT TOYKU A
CMECTUTLCA NO BEpTUKarny BHU3 [0 TOYKN B Ha BennuuHy Ae,, koTo-
pas porkHa GbiTh onpegeneHa no CTaTUCTUYECKUM JaHHBIM CBOEr
aspoppoma. [lanbHeRhLLnii nopanok onpegenerust TT io rpadiuky no-
KasaH cTpenkamy 1 nosicHeHWA He Tpebyer.

Meton [1.H. NlaBpuilesa fns onpefeneHus Temneparypbl TyMa-
HooBpa3aBanusa BnM30K k Npaswriam onpegeneHus TT NO asponoru-
yeckot guarpamme. Cnegyer OTMETUTL OAHO obcTosATEnbCTRO. Ha
psne AMCI, rae nonb3ayloTest AaHHbIM METOAOM AJ1sl NPOrHo3a paau-
auUuoHHbIX TyMaHOoB (Anma-ATa, Bonrorpag # 4p.), npuHumart Ae =
Ae,. B npuHyune 31O He COBCEM BEPHO (CKopee COBCEM HE BEPHO).
HauHbiii MeTon umen Gbi Ha 3TUX CTaHUKAX ellje Bonee BHICOKYH On-
paBAbIBAEMOCTb, ecnu Obl BenuuuHa Ae, onpeaensanack ¢ y4eTom
UMEILLUXCH CTATUCTUUECKUX XapaKTepPUCTUK, HCG Tak MNpouje — He
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HYXHO HU4Yero cuutate. [TpocTo no dhakTuyeckuM AaHHbIM onpege-
nun Ae 1 Ha Takyto Xe BENUYUHY MO rpadpuky onyCcTUNCHA BHU3 U BCE.

LosonsHo opuzuHanbHbild puem on4a onpedereHus TT Ucnonb-
3yemca 8 CpedHell Asuu. OB 3TOM METofe aBTOpy pacckasana cu-
HonTuk AMCIT O.H. UnsxuHa. Mo ucxoaHbiM fJaHHbIM O TeMnieparype
W OTHOCUTENLHON BRaXHOCTK BO3AYyXa BxoauM B rpaduk (puc.3.32),
a 3aTeM CMeLaeMcs N0 roPU3OHTanNu BRpPaBo A0 TOW OCHU, KOTOpas
COOTBETCTBYET CMPOrHo3upPOBaHHOW Ha HOYb CkOpocTy BeTpa. C aTol
OCU U OTCHUTLIBAETCA TEMNEPATypa TyMaHooOpazoBaHus.

T.°C
43X 0);

1284 0 4 870

Puc.3.32. Mpaghuk Ong onpedeneHus Tm , ucnonssyembil ¢ CpedHell
Asuu.
llikana (1) — dna eempa O - 2 M/c, Wkana (2) — 8na eempa 3 - 5 M/c.

Euwe oduHn HecmaHdapmHbIl mMemod onpedeneHus memiepa-
mypei_mymaHoobpasosaHus ucnonssyemesa Ha AMCI asponopma
Hyxye, o koTopoM pacckaszana cuHontuk AMCT J1.M. Anunbaposa.
Tam gnga onpegeneHua TT ucronssyerca rpadgux (puc.3.33), ocamu
KOTOPOro ABAAKOTCA 3HAYEHUS TemnepaTypbl U TeMnepaTypsl TOHKH
pockl. Onpenenenve TT N0 STOMY rpadouky AOMONHUTENbHBIX MOSC-
HeHWi He Tpebyer.
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Puc.3.33. Fpatpux Ona onpedenerusi Tm, ucnons3yembili Ha AMCI
Hyxkyec. ' '

OnepamusHble Memodb! [1p02H03a paduaylOHHbIX MYyMaHO8.
3TM MeTodbl MHOMAA elle HaseiBalT rpaduueckumu. C noMOLLBIO
rpaduyeckux METOAOB MPOrHo3a TyMaHa MOXHO OnpeaenuTb Bpe-
Ms ero obpasoeaHus u paccenrusi. Haubonee ynobHbiti gns nons-
30BaHUA rpaduKk npeanoxed H.B. NeTpenko, npeactasneHHblil Ha
puc.3.34. Ha aToM pUCYHKE MO ropU3OHTaNbLHOR OCK OTKIIaabIBaeTCA
BpEMA, a MO BEPTUKANbHO! Ocu — Temneparypa sosayxa (7), Temne-
patypa Touku pockl (Td) n TemnepaTypa TymaHoobpasoBaHus (7T7).
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Puc.3.34. Mpagpuyeckull cnocob onpedeneHus epemeHu 06pa3sosa-
HUS myMaHa. ‘
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- Ha rpachuk nocnefoBatenbHO HaHOCATCS HeoGXoauMble 3Ha-
UYEHUA PasnuUuHBIX TEMMEPATYP U COSOMHRAIOTCA OTPE3Kamu NPAMbIX
NUHUNA. 3atem Kaxxaas NMHUA NPOANEBAETCA Brepes No BpeMeHU Ha
Heckonbko 4acoB. Touka nepecedeHus nudum (T) u (Td) coorBetc-
TBYET BpeMeHy oOpasoBaHus AbIMKM, @ TOYKa fepeceqeHus NMMHUM
(7) ¢ nunueir (TT) — BpeMeHn 0Bpa3oBaHusa TymaHa, EcTecTBeHHbIM
U obszaTenbHbBIM YCIOBUEM ABMISIETCR TO, YTO Bpemsi 0Bpasosarus
AbIMKM 1 TyMaHa JOMKHO No rpaduky nonyvaTbCA He nosgHee Mo-
MeHTa Bocxofa conHua. _

PapuauMoHHble TyMaHbl NPakTUYECKU Bcerga paccevBaloT-
€A nocne Bocxoga conHua. Bpemsa pacceaHua tymaHa obycnoene-
HO TEM NMPOMEXYTKOM BPEMeHW, B TEYEHUEe KOTOPOro Temneparypa
fPOrpeBaloLLErocs OT 3&MHOl NOBEPXHOCTU BO3AYXa JOCTUrAET TEM-
nepaTypbl TOUKM Pochl NPU 3axofe ComnHua. JTa 3ajava peLlaeTcs
rpacuuecku. MNMpumep onpeneneHus BPEMEHU paccesiHua TyMaHa
npusefeH Ha puc.3.35.

TC
11 r
T Ar”
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Puc.3.35 lpagpuueckuli Memod npozHO3a 8peMeHU PaccesHUs myMaHa.

CaornacHo gaHHeIM puc.3.35, paccesHue Tymaqa npousongeT B
MOMEHT, onpeaensieMblil TOUKOA A. XOA TEMNEPaTypbl NOCne BOCXo-
fa COMHUA 3KCTpanonupyeTca No AaHHbIM HENOCPEACTBEHHbIX Ha-
6nogenuit. '

[pu riporHose BpeMeHu paccesuusi TYMaHa, ecTeCTBEHHO, yuu-
ThiBaeTcs o6Las cuHonTU4eckan obcTaHoBKka, NpUuHUMaeTca BO BHU-
MaHue Bpemsi roga u MECTHbIE 0CODEHHOCTU PacnonoXeHUs aspo-
Apoma. JleTom paaunauuoHHbIA TyMaH paccenBaeTCs, Kak npasuno,
yepes 1 - 2 v mocne Bocxoga conHua npu 6esobnayHoit noroge u
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vyepes 2 - 3 4 npu Hanuuun obnadHocT. Ocerb NPORCIKUTENL-
HOCTb TyMaHoB Bonblue,. YemM NETOM, 3UMOI (B aHTULIMKNOHaX) npu
HaNMM4YUn MOLLHOIO CNOA UHBEPCUM TYMEH MOXET COXPaHATBCA B Te-
yeHue cyTok u Gonee.

YeuneHue BeTpa, noasneHne obnaqyHoCTy, -agBekLus Temnepa-
TYpbi U BbIMAAEHNE OCAAKOB MOFYT anBeCTVI K pa3pyLlUeHuio TyMaHa
B moboe BpeMst CyTOK.

Temnepatypy paccesHus TymaHa (Tp) MOXHO onpegenuTb no
rpachuky, npuseneHHoMy Ha puc. 3.36. 3HadeHune Tp HaxoaWTes no
TemMnepaType TymaHooGpa3oBaHus.
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Puc.3.36. Mpachuk Onsa onpedenerusi Tp no sHadeHuio Tm .

Onpegenus no puc. 3.36 TemnepaTypy paccesiHus TymaHa,
cnegyeT BOCNOMb30BaTbCA MPacukoM, aHanoOrMYHbIM TOMY, KOTOPbIiA
npegcraened Ha puc. 3.35. PasHuua Syaer TONbKO B TOM, YTO Fropu-
30HTanbHas naotepma dyaeT NposefeHa He Ha YyPOBHE TEMNEPATYPHI
TOMKM POCbl B MOMEHT 3aX0Aa CONHUZ, a Ha YpOBHE TEMMepaTypb
paccesHUs TymaHa, onpefeneHHoi no rpaduky, npreBesEHHOMY Ha
puc. 3.36.

Smo unmepecno:

I'pacdudeckre MeTonsI IPOrHO3a TyMaHa XOPOILK TeM, 9TO OHH XOCTa-
TOYHO NPOCTEI, ONIEPATHRHEI, B CHHOINTHK, ABMMOIIKICS CTAPLIAM AEKYP-
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_HOM CMEHBI, MOXET BCETAa TpHKasarh (ydile MONPOCHTh) CBOMX HabImro-
Jarencit BHe CpokoB HaOMIOXEHUM JUIUHENA pa3 3aMEpHTh TEMIIEPATYpy U
TOYKY pochi. Takum o0pasoM MONydaeTcs «OHEepPaTHBHOE OTCIEKUBAHUE)
U3MEHEHUH 3THX TEMIIEPATYp M KaK CIEACTBHE — OMEpPaTHBHOE YTOUHEHHE
BpeMeHYU 00pa3oBaHus U pacCeAHHAS TyMaHOB.

ELle oguH onepaTtuBHbLIN METOA OnpefeneHus BpeMeHu pacce-
AHUA TyMaHa nNonyyun JoCTaTouHO LLKPOKOE pacnpocTpaHeHue. 06
3TO METOHE aBTOpy pacckasana cuHontuk AMCI asponopra Mara-
Aan-13 JLA. MoHomapesa. CyTb €ro 3aknioqaeTcs B CNeayloLlem.
Mo CTaTUCTUYECKUM LaHHBIM CBOErO a3poipoma YCTaHaBNUBAETCH
3HaYeHue aeduuuTa TEMNEPaTYpPbl TOYKW POChI, NPU KOTOPOM TyMaH
paccenBaetca. [lanee onepartyBHbIM METOROM MO rpacpuky nMporHo-
3UpyeTcs BpeMs, Korga AeduuUT TEMNeparypbl TOMKU pOChl, YBENu-
4YMBasACh NOCNe BOCX04A COMHUA, AOCTUTHET 3HAYEHUS, NMPU KOTOPOM
TyMaH pacceuBaetcs (Ha aspogpome MarapnaH-13 310 3HaveHue ge-
duunTa pasHo 4 rpagycam). MNoxanyi, NOACHATL, KaK 3TO AenaeTcs
rpatuyecku, UanuLlHe.

Memod PM. Mebxumosa. PM. MeoxutoB npeanoxui dhopmy-
Nbl, 10 KOTOPLIM MOXHO ONPEAENUTE Bpems oBpa3oBaHus U pacces-
HUA TyMaHa. 3Tu popmMynbl UMEIOT BUA:

P Lt (3.21)
pacess L6, AT
ey
t, - f ]dJL - T.\I!l}.’ (3 22)
pace.n 6. SoAT .
ATI)‘K\’
rae: t o i, . — COOTBETCTBEHHO Bpems 06pa3oBaHus U pac-

ceanus TymaHa; t , t — BpPemsa 3axofa v BocxoAa conHua; T, u
Td . — Temnepatypa u TO4YKa poCbl B MOMEHT 3axofa conHua; Tt
nT,,~ Temneparypa TyMaHooGpasoBaHus N MUHUManbHas Tem-
neparypa; AT, un AT — exeyacHble W3MEHEHUs TemnepaTypbl
BO34yXa COOTBETCTBEHHO NOCNE 3axofa 4 Nocne BOCXoAa conHua.

B cdopmyne (3.22) BmecTo Td, . MOXHO UCNOMNb3OBaTL TEMNE-
paTypy paccesHua TymMaHa, NonyyeHHY no rpaduky, npeacras-
neHHomMy Ha puc. 3.36.
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3HaveHust ATsax u ATecx npueegeHs B Tabn.3.3. Oxu nony-
YeHbl MO CTAaTUCTUMECKUM JaHHbiM ANS CpegHUX WwupoT u 6e306-
navHoilt norogbl. ' ’

Tabnuya 3.3
3HaueHUa exedacHbIX USMEHEHWI Temneparypbl BO3ayxa nocne 3a-
XOfa unu Bocxoga corHua ("C/u) B pasnuyHbie MecALbl

Mecan | 1 J I JHIJIV |V I VI|VIVIIX | X | XI | XII
AT 104}05]08(0,7{1,0{0,7]0,7]0,7]0,7{1,0{0,4]0,5

AT 1311411,111,241,210910,810,7(1,2]1,010,6] 1,3

BCX

EcrectBeHHO, 4TO Ha BenuuunHy AT, ykasaHHyio B Tabnuue, noc-
Ite BoCcxoaa CoflHUa Temmneparypa BO3fyxa NOBLILLAETCH, a nocne
3axofa — NOHWKEETCS

3Omo unmepecno:

Beaycnosno, 8 merone PM. MemkuToBa 3ai0/KeH MOBATHEIA BCEM 1
BCEMH NpHHATHIN $usudeckuit cMeica. CyTh €ro 3aKiIoYaeTcs B TOM, 4TO
aBTOp METOfa CUMTaeT, 9T0 TymaH ofpasyercda Torma (B TO BpeMms), KOria
TeMIIepaTypa BO34yXa, OHMKAasACh, CTAHET PaBHOM TeMITEpaType TYMaH000-
pazoBanusg. 310 BUAHO U3 dhopmyinst (3.21). Y3 dopmynsi (3.22) Buaso, 4T0
TyMaH pacceeTcs Torla, Korja TeMIeparypa BO3IyXa, MOBEIIAICh, CTAHET
paBHa TEMITEpaType TOYKH poCkl B MOMEHT 3aX0[a COJHIIA, '

U Bce 651 HHYETO, HO KaK-TO HE OU€HH MHOTO JOBEPHS BHI3HLIBAIOT €Xe-
9aCHEBIE U3MEHEHHS TEMIIEPaTyphl, YKa3aHHEIE B Ta0n.3.3. TpynHo moBeputs
B TOT ()akt, 4TO B CPeAHUX MIUPOTaX 3uMOil (B heBpase) mocie BOCXo/la
COJTHITa TEMIIepaTypa BO3MyXa KaKIbIl Jac NoBRImaeTes Ha 1,4 rpaayca, a
netoM (B aBrycre) Toinpko Ha 0,7 rpaxyca. CripaseuiHBOCTH Pajiil HYKHO
CKa3aTk, 9TO BO MHOIHX JIMTEPATyPHBIX HCTOYHHUKAX, B KOTOPHIX YIIOMHHa-
eTcs MeTox PM. MemxuroBa, ykasanbl UMEHHO 3TH SHAYCHUA €KEYACHRIX
HM3MEHEHMH TEMIIEpATYpHI.

AHanornuHyis Tabnuuy uenecoobpasHo NOCTPOUTL NO UCXOd-
HbIM JaHHbIM NS CBOErO aspojpoma.

YenewHoCTb NPOrHo3a paanmaunoHHoro TyMaHa B 3HauMTenbHOM
Mepe 3aBUCUT OT Ka4eCTBa NPOrHo3a 0bnavyHoCTH, BETPa, MUHUMATb-
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HOW Temnepartypbl Bo3gyxa W yueTa MecTHbIX (usuko-reorpaguuec-

KUX yCnoBuii panoHa.

lIpoaHo3 adsexkmueHsIX MyMaHoe. ANBEKTUBHbIA TymaH cneay-
€T OXUIaTb B TOM Cfiyyae, Korga no nporHosy CUHOMNTUUECKOro fo-
NOXEHUS CYLUECTBYIOT YCINOBUS ONA aABEeKUMW TEMNTOFO U BRAXHOIO
BO3AyXa Ha XONOAHYK MOQCTUMAIOLWYIO NOBEPXHOCTb. 3TU TYMaHb!
MOryT HabrionaTecs B noboe BpeMsi CyTok. AABEKTUBHBIE TyMaHbl
BO3HUKAIOT, Kak NPaBuno, 3UMoRn UMu B NepexofHbIe Ce30HbI roga npu
32aMETHOM NOTENNEHUN,

Mpy NporHose afBeKTUBHbLIX TYMaHOB CMERyeT yYyuTbIBaTh ne-
pemeLleHne yKe UMEIOLUXCS 30H TYMaHa, 34BEKTUBHbIE U3MEHEHUS
TEMNEpParypbl U TOHKKU POCHI B MPUIEMHOM COe, BO3MOMXHOCTb CHU-
XeHus1 06NaKkoB S0 MOBEPXHOCTN 3EMITH, 3 TAKKE OXAXKGEHNE BO3LY-
Xa B npoLecce HOYHOrO PagnaLUUOHHOrO BLIXONAXKUBAHUS.

OOLUMMKN YCNOBUSAMW BO3HUKHOBEHWSA 20BEKTUBHLIX TYMaHOB
ABNAOTCSA:

*  HedounuyuT Temneparypbl TOMKA POChl Y 3€MIM JomxeH BbiTb He-
Gonbwmnm (npu Do>3°C TyMaHbl, Kak Npasuno, He BO3HUKAIOT);

+  CKOpOCTb BETPA Y 3eMnU JOMKHa BbITb MeHbLLie 8 M/C (npu Gonb-
WEeA CKOPOCTU BETPA NPOUCXOAUT paspyLlleHUe NPU3eMHON UH-
BEPCUN U, KaK NMPpaBuno, paspyLleHne TymaHa).

[ina nporHosa agBexTUBHLIX TYMaHOB MOXHO BOCNOMNb30BaTLCA
HEeCKOMNbKMMK MeTogamu. OCHOBHBIE U3 HUX crieayiotime.

Memod U.B. Kowenerko. A.B. KoweneHko Ans NporHo3a afeex-
TUBHOTO TymaHa npesnoXun rpaduk, npeacTaBneHHLIn Ha puc.3.37.
10 BepTUKanbHO ock Ha rpaduke OTKMagbIBaeTcsl NPOrHOCTUHEC-
KO& 3HaJueHMe CKOpPOCTU BETPA Ha BhLICOTE hriiorepa, a no ropusoH-
TanbHOM OCU — ropU3oHTaNbHBIA rpagueHT TemMnepaTypsl, KOTOPbIN
onpefensieTcs no kapram norofpbl. PaccrosHue, a crienosarensHo,
1 Temneparypy BO3AyXa C KapT norofel HEoBXOAUMO onpefensTh B
HarpasrieHuu, oTky4a NepeMecTUTCS BO3AYX B MyHKT NporHosa. C no-
MOLLbIO 3TOTO rpachuka MOXHO MPOrHO3UPOBATL aABEKTUBHbIA TyMaH
¢ 3abnaroBpemMeHHOCTbIO 0O 9 M.

Ecrin Touka, cOOTBETCTBYIOLIASA UCXOAHBIM JaHHLIM, OKaMETCs
HIDKE KPUBOH Ha rpaduke, TO B NPOTHO3E Norodbl cnegyeT yka3biBarh
TYMaH, a eCriu Bbllle — TyMaH He NporHo3npyeTcs.
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Puc.3.37. pacgpuk dna npozHo3a adeekmueHo20 mymana (o U.B.
KowerneHko).

Memod H.B. MMemperko. Ha puc.3.38 npeacTasneH komnnexk-
cHblil rpadpuk H.B. MeTpeHko Ans nporHosa aABeKTUBHOMO TyMaHa,
KOTOPbLIW YYUTLIBAET rOpPUSOHTaNbLHLIN rPagueHT Temneparypbl, be-
ULIMT TOYKU POChI B Ha4arne TpaekTopuu U NPOrHOCTUMECKOe 3Ha-
YeHue cKopocTU BeTpa y 3emnu. Ecnv 06e Touku Ha rpadmkax a u 6,
NOCTPOEHHbIe NO CXOAHBIM AaHHbLIM, NONaAyT B obnacTe TyMaHa, To
B NPOrHO3e ChenyeT yKasblBarh TyMaH. MEeTOA MOXHO YCneuHo uc-
nornb30BaThk Ha NPakTUKe Npu 3abnaroBPeMEeHHOCT NPOrHo3a 40 9 u.

3mo unmepecro:

Xouercs, yBaXaeMBlii 9uTaTenh, 00paTuTe Ballle BHHMaHUE Ha [Ba
nocoexHux pucyHka (3.37 u 3.38). [IlpucMoTpuTech K HUM ITOBHHMATENb-
Hee. Ecam mocMoTpeny, TO, 09€BUNHO, YBHIETM, UYTO HIDKHAS MOTOBHHA»
prc.3.38 aBngerca TogHON KomHel puc.3.37, TORBKO MEPEBEPHYTOrO KBBEPX
Horamm». Tak MHOrma GHIBaeT, HO aBTOPOM METOfa, ITPEACTABICHHOTO Ha
puc.3.37 aenserca H.B. Komenenxo, a aBropoM mpyroro meroma — H.B.
Ilerpenxo. He 6yaeM roBopHTh 0 IPHOPHUTETE, KTO M3 HUX GbLI IIEPBLI, HO,
noxaiyit, B CBOMX paGoTax Apyr Ha ApyTa Haxo GbUIO OB CCBLTATRCS.
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Puc.3.38. KomnnekcHsill epachuk 0na nposHosa mymara (1o H.B.
Tempenko).

Ecnu Touka nepeceuenusi Temneparyp 7 u T, y 3eMHOiA no-
BEPXHOCTU OKaXETCA HUKE CMIMOLIHON NINHUK UAN HUXKE MYyHKTUPHOM
AvHUM gns pgaHHbiX Ha ypoeHe 850 rla (puc.3.39), To B8 nporHose
CneayeT ykasblBaTb TymaH. 3TOT METO/ AAET XOpoLLne pesynbraThl
npu Cpoke nNporHosa 4o 9 M.
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Puc.3.39. pachuk dna npozHosa mymaHa no memody A.A. LLladpurodl.
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BO3MOXHOCTb BO3HUKHOBEHUA TYMaHa MOXHO ONPEnEennTb Tak-
e no rpacuky, npegcraeneHHomy Ha puc. 3.40. Ecnivt no sHayeHusam
OXUAAEMOA CKOPOCTY BETPA Y 3eMMU B NYHKTE NporHo3a u ¢aktu-
Jyeckol pasHocTy Temnepatyp T-T B Hauarne W KoHue TpaeKkTopum
ToMKa nonapeT 8 obnacTs Tymana Ha rpadouke, TO B NPOrHo3e cneny-
€T yKasbiBaTbh TyMaH. JTOT METOS, Takke AaET XopoLne pesynsTars
fipu cpoke nporHosa Ao 9 u.

umfc

Dexs tyMana

2 -1 0 1 2 3 T-I°C

NN

Puc.3.40. pachuk 8na npoaHo3a adeeKkmyeHO20 myMaHa.

Heckonbko «0COBHAKOM» CTOST METOALI MPOrHO3a aBEKTUBHBIX
TYMaHOB B NpuBpexXHbIX paitoHax. TakUX METOAOB TalkKe HECKOSLKO,
U KaKAbIA U3 HUX UCMIONbL3IYETCS B KAKOM-TMBO NPUMOPCKOM permoHe
ot banTuku n Kaekasa ao 3anonsapba u MNpumopba. PaccMoTpum oc-
HOBHbIE U3 3TUX METOAOB.

Memod J1.A._KnioyHukosod. B npubpexHbIX paitoHax, npumep-
HO B 100-KurioMeTpoBOIi 30He, Afis NPOrHo3a TyMaHa Npu BTOPXeE-
HUM TENNOro Bo3Ayxa Ha XONOJHYI0 NOACTUNAIOLIYI0 MOBEPXHOCTb
MOXHO NOMb30BaThbCcs rpacdukoM, npeanoxeHHoim J1LA. KnloyHuko-
BOit (puc.3.41). 3Has Temnepatypy Bo3gyxa B NyHKTe nporHo3a T u
Temneparypy Bogbl TB, N0 3TOMY rpaduky onpeaenaeTcs He TONbKo
BO3MOXHOCTb BOSHUKHOBEHUA TyMaHa, HO 1 ef0 UHTEHCUBHOCTD.

WsBecTHO, 4TO B cnabom TymaHe BUAUMOCTb MeHsaeTca of 1000
Ao 500 M, B ymepeHHom ~ oT 500 a0 200 m u B cunbHOM — ot 200
Ao 50 m. MNoaToMy rpaHuLsLl TymaHa onpeaeneHHol UHTEHCUBHOCTY
COOTBETCTBY!IOT KOHKPETHbLIM 3HAYEHUAM BUAUMOCTH.
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Puc. 3.41. INpacbuk dna npozHo3a mymaHa no memody J1.A. KniouHu-
Ko8ol(l.

Ecnin Ha atom rpacbuke (puc. 3.41) BMECTO NUHUIA, passensio-
LMX TyMaHbl pasHOi MHTEHCUBHOCTW, MPOBECTU fIMHWK, COCTBETC-
TBYIOUME PA3NUYHBIM 3HAYEHUAM BUAMMOCTY (MO CYLUeCTBYIOLWUM
MUHUMYMaM NOrogbl), To AaHHbIU rpacdk MOXHO UcnonL3oBaTs 6o-
nee adexTUBHO.

370 NonoxeHue cnpaeeanyeo U 45 BCex ApyruX METOA0B, KO-
TOPbIE NO3BONSAIOT ONPEAENUTb MHTEHCUBHOCTL TYMaHa,

Omo unmepecHo:

Kax noHATHO U3 MeTONMKH, AN MPOTHO3a TyMaHa HeoOXOnHMO HMETh
unbopMaLmo 0 TeMieparype Boxsl. Ecitd asponpoM HaXOMUTCA Ha PaccTo-
suuu 80 - 100 kM ot Bogoema (Jutm X0t 681 maxe 1xM), TO, 06pa3HO TOBO-
ps, «He HaberaemipCs» Kax bt 9aC HAMEPATH TeMIlepatypy Boasl. [lpasaa,
3TOTO JeNaTh # He HyxHO. TeMmeparypa Boms — 60i1e¢ KOHCEpBAaTHBHAA Xa-
PaKTepHUCTHKA, €M TEMIteparypa BO3AyXa, II0TOMY HAaHHEIE O TEMIEpaTy~

pe BOIE! ZOCTATOYHO OOHOBIATHL OBA Pasa B CyTKU: YTPOM M BEIEpPOM. OTO
JenaeTca BCerda, HO M B 9TOM Ciydae HyxHa cBI3b AMCI ¢ rmapomert-
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obcepBaropuel, pacTionioxeHHoil Ha Gepery BogoeMa, a Be «YTpEHHME U
Begepaue 3a0erm Babmonparenelf 1o Boast ¥ o6parHo.

Memod Hanemeapudse. B npubpexHoit 30He KXHbLIX paiioHos
CTpaHbl A MPOrHo3a aABEeKTUBHBLIX TYMaHOB JOBOMNLHO 4acTo Uc-
nonb3yerca metog Haneteapuase (puc.3.42). 3geck Ha rpaduke no
BEPTVKanbHOW OCK OTKNaALIBAETCA PA3HOCTb TEMMNEPATYpPLI BO3AyXa
B 19 4 (T19) n remneparypbl oAbl (T8), @ NO rOPU3OHTANbLHOMN OCU —
Pa3HOCTb TEMNEePaTypbl TOYKM POCHI U TEMAEPATYPb! BOALI 38 TOT Xe
cpok (Td-TB). Bes nnowaibk rpaduka pasaeneHa OgHol nuHuel Ha
30HY C TymMaHamu 1 30Hy 6es Tymana. Takue rpaduku yenecoobpas-
HO CTPOUTb NO JaHHbIM CBOEro aspogpoma.

(T Ty°C

Tymau

i s | ) { L PN | 1 ]
2 (TaTyC

Puc. 3.42. lpacgbuk 8nist ipoz2Ho3a adBeKMUBHbIX MYyMaHO8 110 Memo-
dy Hanemeapudse.

Memod npozsHosa mymaHra, npumMeHsembild 8 KpacHogoOcke. B
KpacHosozicke Ans NporHosa TymaHa ucnons3yetcs rpadmk, npea-
CTaBneHHbil Ha puc.3.43. McxoaHbIMM AaHHBIMK 3[€Ch ABNSAKTCH
pasHoCTbL Temneparyp Bo3gyxa U Bogbi (7T -TB) M OTHOCUTENbHas
BMaXKHOCTb BO3Ayxa B Havane Tpaexropun (R').
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Puc. 3.43. lpaghuk dns npozHo3a adeeKkmueHbIX MyMaHos, UCHosib-
3yembili 8 KpacHosoOcKe.

Ha rpadpuke nposegeHsl TPU AUHUK, COOTBETCTBYIOLLUE PasHbIM
3HaYEHUSIM TEMMNEPATYPh! BO3[YXa, KOTOPbIE OTAENAIOT 30HY C TyMa-
HOM OT 30Hb! 3 TymaHa.

[ina npozHo3a adeexmugHo20 mymara Ha Hykomxke ucnonbay-
€TcA rpaduk, NpegnoxeHHbIR Ha puc.3.44. O Hem aBToOpy pacckasa-
na urxeHep-cuHonTuk AMCI WaxTtepek U.A. Lioit. Ocamu atoro rpa-
hMKa ABNRKOTCA NO rOPUSOHTANMU — Pa3HOCTb TEMNEPATYP BO3AYXa U
Bogbl (Te-Te), a no BepTukany — BenuumHa daxktuyeckoro geduuura
TEMNEepaTypbl TOMKK pochkl (D).

T-T,

f 3

o3

\

-4 2. 0 2 4 6 To-Ta

Puc.3.44. Mpachuk 8515 npoeHO3a a08EKMUBHbBIX MyMaHO8, UCNOMb3Y-
emnili @ LLlaxmepcke (Hykomka).
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Takue rpadpuku NO3BONSIOT NPOrHO3WPOBATL BO3MOXHOCTE BO3-
HUKHOBEHUS TYMaHa Ha CPOK A0 3 4 U CTPOATCS NO CBOEMY pagy Ha-
OriopaeHnia BN paanuyHbiX HanpasneHwii BeTpa.

Heckonbko HecmanQapmHbill Crocob NPorHosa afaBeKTUBHOrO
TymaHa ucnonbsyercs 8 CTaBpononbckoM kpae. 3aech Ha Konbue-
BOW KapTe Norofibl 3a NOCMERHWIA CPOK BbIJENSIOT 30HY, B KOTOPOW ge-
GUUMT TEMNEPATYPLI TOYKU POCHI paBeH U MeHbLue 1°C (nposoasT
usonuHuio D = 1°C). 3arem no AaHHLIM ABYX KONbUEBLIX KAPT NOFoAb!
(3a nocnegHuii 1 NnpeabIRyLWKUi CPOKKU) onpeaensiioT obnactb, B KOTO-
poii TeMnepaTypa TouKK pockl yeenudunacs Ha 1°C u Bonee (nposo-
Aat usonuumnio ATd = 1°C). 3oHa «nepexpbITUs», rae 0RHOBPEMEHHO
BhinonHsTes 06a yenosus (D<1°C, ATd 2 1°C), cmellaercs no no-
TOKy Ha 3 - 9 4, N B 3TOM pailoHe B NPOrHO3aX yKasbIBaeTCst TYMaH.

Tpu nporHose TyMaHa B NPUMOPCKUX PaioHax BaXHO YYUTLIBATD
Hanuune TennbIX UK XooGHBIX MOPCKUX TEYEHUH, UX TEMNEPaTYpy U1
Temneparypy nepeMeLlaloeroca Hal HUMK Bo3ayXa. TomNbKO B 3TOM
crnyyvyae NporHo3s afBeKTUBHOTO TyMaHa ByaeT 4OCTATOMHO YCheLuHbIM.

Ana onpedeneHus epemeHU paccesHus adsekmusHbIX myma-
HO8 HeobxoAuMOo 3HaTh creaylolyee:

afiBEKTUBHbLIE TYMaHbl PaCCEenBaIoTCS focne NpekpaleHus an-
BeKUUK Tenna (nosopora BeTpa);

afBeKTUBHbIE TyMaHbl PaccevBaloTCs NMPW PaavaLMoHHOM Ha-
rpeBe TymaHa nocne Bocxo4a cofHua (0Bui4HbINi pOCT TeMnepaTtypsi);

a/lBEKTUBHbIE TYyMaHbl paccenBaloTCA Npu PaguaunoHHOM OX-
naxgeHun TymaHa (TpaguLUoHHOE NOHWKEHUE TeMNepaTypbl BepX-
Hell rpaHuLEl TYMaHa 3a cHeT paauauMoOHHONO BLIXONKUBAHUSA 1 KAK
cnefcTeve — paspyllieHue UHBepCUM U paccesiHue Tymada). OgHako
MPU 3TOM HYXEH XOPOLUUA NPOrHO3 0BNaYHOCTU Ha HOMb;

yCcuneHue npuseMHoro BeTpa fo 8 m/c n 6onee, YTo NPUBOAUT K
paccesHuo TyMaHa Yepe3 1 -6 v;

paccesiHie agBeKTUBHBIX TYMaHOB MPOUCXORUT NpU YMEHbLLE-
HUU TEMAEPATYPh! TOUKM POCH] 3@ CHET KOHAEHCaUun U cybnumanuu
BOASHOIO Napa Ha NOBEPXHOCTU NMOYBI UMY CHEra (BbINaSEHUE POChI);

paccesHue afBeKTUBHbBIX TYMaHOB NPOUCXOAUT NPy BeiageHnin
0CaKOB.

PaccesiHne agBeKkTUBHOrO TyMaHa MOXET NPOUCXoauTh B riio-
60e Bpems CyTOK, OZHAKO, Yaiile BCero 3To npoucxoaut vepes 3 -5y
nocrne BocxoAa conHua. MHorfga oceHbio TYMaHbl pacceuBaloTcst BO
BTOPOM MONOBUHE [HA, 3 3UMORA [ANE HOULIO.
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[po2H03 myMaHos ucnapeHus u ¢hpoHmanbHbix mymaros. Hag
BOAHOW NOBEPXHOCTbIO, TEMNEpaTypa KOTOPON 3HAYUTENLHO BbIE
TeMreparTypbl okpyxatoLero sosgyxa ( 7e8-7210°C), npu oTHocUTeNb~
HOW BNaXHOCTU Bo3ayXa R270% BO3HWKAIOT myMaHb! UCMNapeHUs.

TymaHbl ucnapeHus oBpasyoTcst 0ObIMHO HaR OTKPbITHIM MOPEM
B ThITY LMKMNOHOB 3@ XONOAHLIMU (OPOHTAMU, HO OHU MOTYT BOSHUK-
HYTb U 8 rMybuHE KOHTUHEHTOB Haf BRaxHoOW novsoi wnu 3abono-
JYeHHbIMKM palioHamu. HambBonee ussecTHbili B Poccuu paitoH, rae
3UMO YaCTO BO3HUKAIOT TYMaHbl UCHapeHUst — CEBEPHOE NoBepexbe
Konbckoro nonyoctposa. Hesamepsaiolyuii Konbckuit 3anus v Tpa-
AVLMOHHOE 3anonapbe CO3[alT OYeHb OnaronpuaTHeie YCNOBUS
Anst BO3HUKHOBEHUA TYMaHOB UCTapeHus.

Ana nporHosa TymaHOB UCNApPEHWs MOXHO BOCHONb30BAThLCA
rpacrkom, NpeanoXeHHoOM Ha puc.3.45. 3aeckb NO ropUsoHTanbHOM
OCK OTKNaZbIBAETCA TEMINEpaTypa BO3ayXa, ABUKYLLErocs ¢ CyLUU Ha
MOpE, a No BEPTUKANLHON OCU — OTHOCUTENbHAA BNAXKHOCTb 3TOMO
Bo3gyxa. Ecnu Touka, COOTBETCTBYIOLWAA napameTpam BO3AYLUHOW
Maccbi, nonagaer B obnacte 1, TO TyMaHa OXuAATb HE CNeayeT, a
ecnu B obnactu 77 unu 711, TO cneayer OKuAaTb YMEPEHHbIH unu
rycTol TYMaH COOTBETCTBEHHO.
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Puc.3.45. Mpacbuk Ons NpO2HO3a MYMAaHO8 UCNAaPEHUS.
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Dusnyeckn ITOT npoLiecc 0BbACHAETCA O4eHb NPOcTo. Bonee
XONOAHLIA BO3AYX C NOBEPXHOCTY CYLLM, Had BOAHOW, CPaBRUTENbHO
Tennon NOBepPXHOCTbIO, BLICTPO [OCTUraeT HackIEHUS. Takne npo-
Liecch! HaBnoaalTCA HE TOMNBKO 3UMOI Haf apKTUYECKUMU MOPAMY,
HO U, 0OCOBEHHO OCEHBIO, HAR PEKaMu U O3epamy.

Mpepcrasnsaer uHTEpPEC TakKe NPOrHO3 )POHMANbLHBLIX myMa-
Hog. Kak npasuno, poHTanbHeie TymaHb! obpasyoTea nepen meg-
AEHHO CMeLLaloWuMNea Tennbimn hpoHTaMu UnNKu 32 ManonoaBuX-
HBIMU XONOAHBIMU (hPOHTaMW B XONOAHY0 NONoBUHY roga. OcHoBHON
npu4uHol 0GpasoBaHns aTUX TYMaHOB ABMSETCA UCNapeHue Kanenb
AOXOA UMK MopocK, KoTopoe BYRET TeM cunbHee, Yem Gonblle pas-
HOCTb TEMeparTyp Ha BepxHei rpaHuLe dppoHTanbHON UHBEPCUY U Y
3emHol nosepxHocT (TuHe — 7).

DU3UYECKUIA CMbICAT BO3HUKHOBEHUA (DPOHTaNbLHLIX TYMaHOB
3aknoyaerca B cnefyowem. Kannv ocagkoB ([oxas unu Mopocu)
BbiNagaloT U3 Gonee TENMOro BO3AyXa W NONagakT Ha 3eMnio B TOT
paitoH, re eLle HaXxoauTCs XonogHbIf BO3nyX. 34eCb OHU BbICTPO UG-
NapAloTCs, BO3AYX LOCTUIAET HACLILLEHUS, U BO3HUKAET (hbpoHTanb-
Hblii TymaH. OBbIMHO 3TU TYMaHbi BO3HUKAIOT B TEX Cryyaax, Koraa
HaKINOH POHTANLHOW NOBEPXHOCTU He npeswiwaeT 1/300, u Ha cTa-
LMoHapHbIX (POHTAX TYMaHb! Yallle BOZHUKAIOT HOUbLIO.

Mpy nporHoze poHTanbHLIX TYMEHOB CUHONTUYECKUM METO-
oM HeoBXoAMMO NOMHUTb, YTO ANA BO3HWKHOBEHWS TYMaHa HYXHO,
yTOBbl O4HOBPEMEHHO BLINOMHANUCH CRegyolue YCNOBUS:

- TemnepaTtypa Ha BepxHe# rpaHuue (poHTanLHOR uUHBEpPCUU
AomiHa 6uiTb Bonbiue 0°C;

- pasHOCTb TEMNEPATYP Ha BEPXHENA rpaHuLie UHBEPCUM 1 Y 3eMNU
domkHa ObiTb Bonblue vnu pasHa 3°C;

- peduumT TeMnepaTypbl TOYKM POCHI B XONOAHOM BO3LYXE Y 3eM-
Ny BHE 30HbI 0CAAKOB HE [OMKEH npesbillarb 2°C;

- CKOpOCTb BETpa Y 3eMMu B XONOAHOM BO34yXe He AoMmkHa ObiTb
HonbLue 6 M/c.

Ang nporHoaa ppoHTanbHOMO TYMaHa MOXHO TakKe BOCNONb30-
garbca rpacdukom, NpeacTaBneHHbiM Ha puc.3.46. Mo ropusoHTans-
HOI OcU rpachuka OTKNAALIBAETCA UMW OTHOCUTENbHAA BNaXHOCTb R
B MNyHKTE APOrHo3a, unu geduvumT TemnepaTypbl TOUKU pochl (7-7d),
a no BepTukanbHoll ocyu — pasHocTs Temneparyp (Tuns — 7). B Tex
cny4yasnx, Korha Touka, COOTBETCTBYIOWAs UCXO4HBIM AaHHEIM, Nona-
JaeT B 06nacTb TYMaHa, B NPOTHO3€ CNeAyeT YKasblBaTh TYMaH.
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Puc. 3.46. Mpachuk Ons npozHo3a hpoHManbLHO20 myMaHa.

Bpems obpasosaHus U paccesiHus TymaHa MOXXHO onpefenuTb
0 CKOPOCTU CMeLLeHUa atMocdepHoro hpoHTa, a, CNeaoBaTENbHO,
W NO CKOPOCTU CMellleHUs PPOHTanLHOrO TymaHa. Ecnu e poH-
TanbHbIA TYMaH 0Bpa3yeTcs BHOBb, TO NPOUCXOAUT 3TO OBBIYHO Ye-
pe3 0,5 — 1,0 4 nocne NpoXoXaeHUa PpoHTa.

B Hay4HOW nuTeparype npeanaraetca ANA NporHosa (OpoH-
TanbHbIX TYMaHOB WCMNONb30BaTh AUCKPUMUHAHTHYK (OYHKLUIO, KO-
TOpasi UMEET BUA;

L=T, ~-T,-(7,7810-2D,2 , +0,67D (3.23)

o’ xon)

rae: D,, . — AeduunT Temnepatypbl TOMKM POChl B XONoa-
HOM BO3yXE.

Ecniv npu pacueTax nonyyaercs, 4ro L= 0, TO B NporHose cne-
V€T yKasbiBaTh TymaH. Ecnu xe L<0, To TymaHa oxuaarb He cre-
ayer. Bce BepHO, HO CnpaBeanuBOCTU PaAU, HYXKHO OTMETUTL, YTO
A0 Tex nop, noka NpPorHOCTUHECKUE CTaHUMY He OyAyT NOMHOCTHIO
YKOMMNEKTOBAHbI BLIYUCIUTENEHON TEXHUKON, NMOKa CMHONTUKK 3TUX
CTaHLui B BONLLUWHCTBE CBOEM HE CTaHyT XOPOLUMMU Nonb3osare-
ASAMU NepcoHanbHbiX OBM, oueHk TPYAHO PacCHUTBIBATL Ha TO, HTO
AUCKPUMUHAHTHBIE (DYHKLUYU HARAYT NPaKTh4ecKoe NpUMEHeHe.

JonostHuTenbHO ANS OUEHKU BPEeMEHU paccesHus poHTanb-
HbIX TYMaHOB HEODOXOAWMO YYUTLIBATE U3MEHEHUE CUHOMTUYECKON
0BCTaHOBKY, XapakTepa agBeKkLun, TypbyneHTHoro obmeHa u, obssa-
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TEMbHO, MECTHbIE NPU3HAKU BOSHUKHOBEHUA TYMAHOB.

[Ipo2HO3 myMaHos rpu ompuyamernsHoli memnepamype 603~
Oyxa. Mpu Huskux Temnepatypax Bosgyxa (-30°C u Huxe) Ha aspo-
ApoMax U B HaceneHHbIX MyHKTax MoryT 06pa3oBbIBaTLCA TYMaHsbl,
KoTopble 06bIMHO HA3bLIBAKOT MOPO3HBLIMW UNKU NEAAHLIMUA. JTU TyMma-
Hbl BO3HUKZIOT 33 CYET CMELLEHUA XOMNOAHOro armoctepHOro Bo3ay-
Xa C TeNNbIM U BNAXHLIM BO3AYXOM BbIXMOMHBIX U TONOYHLIX ras0s.
Mpy onpepeneHHbIX YCrOBUAX CMELLEHUA BO3AYX MOXET AOCTUYL
COCTOSIHUS! HACKILEHUS, YTO BbI3bIBAET KOHAEHCAUWIO unu cybnuma-
L0 BOASHOro napa.

3TOT BUA TYMaHa Cneayer oXupath B HACeNeHHbIX MyHKTax
ripy pasBUTUU aHTUUMKIOHE UNU OTPOra, B KOTOPOM CO34aK0TCH YC-
NOBUA ANs 3aCTOA U CUMBHOTO BbIXOMAXUBAHUA BO3AYXa.

Mpu cnabom BeTpe M HANUYUU UHBEPCUM B NPU3EMHOM Cnoe
NPORYKTL! cropaHusa TONNUBa He pacceuBaloTes no GonbLuok nnowya-
Av. Ecnu oTHOCUTENbHAA BNAXKHOCTE B QKPYXAIOIEM BO3AYXe Bhilile
HEKOTOPOro KPUTUYECKOro ANsi AAaHHOW TEMNEpPaTyphl 3HaveHus, To
BO3HUKAET NepechitlieHne Bo3ayXa Mo OTHOLUEHMUIO KO NbAY, 3apoabl-
LIeBLIE Kannu BoRbl 3aMep3aloT U BbiCTPo pacTyT, 4To U NPUBOANT K
06pa3oBaHnio NeAsHOro TyMaHa.

Kpurudeckaa Temneparypa HacblleHus Boagyxa Tkp npu aas-
neHuu y 3eMHoi noeepxHoctu 1000 rTa onpenensaeTca cnemyoummi
3HaYeHUAMU OTHOCUTENBHON BNaxkHOCTU R (MO OTHOLLIEHUIO K BOAE):

R %...... 100.......90....... 60....... 0
Tkp, °C.....=29... ... -33...... -36......-39

Mpu Temneparype Hwxe -39°C sapofbllleBble Karnnu Bogbl
3aMeps3aloT He3aBUCUMO OT BII2XKHOCTY BO3AYyXa U NPOJOMKAIOT pac-
TN 32 CMET BNaru atmocgepHOro BO3RYXa UNu Bnaru NpoayKToe Cro-
paHus Tornnuea. Moatomy rpu Temneparype Huxe -39°C Habniogaet-
Cl TOMbKO NejsaHON TymaH.

Ecnu Temnepatypa oKkpyxatolero Bo3gyxa Bbille KpUTU4ec-
KOI, TO Kanenbky BOAbL! HE 3aMEP3aloT U B CBASU C HEAOCHILEHNEM
OTHOCUTENbHO BOAbI UCNAPSIOTCA. ITO NPUBOAUT K UCHAPEHUIO Ka-
nenb 6e3 oBpasoBaHUs TyMaHa.,

JAnA NporHo3a BO3MOXHOCTY BO3HWKHOBEHUA NefAHOrO Tyma-
Ha NO TEeMMEepaType U TOUKE POCkI MOXHO BOCMONb30BaTheA rpadu-
KOM, NpeanoMeHHbIM Ha puc.3.47.
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Puc.3.47. paghuk s npozHo3a nedsiHo2o0 mymaHa (no A.B.
CadosHuxosy).

Bea nnowaab rpacduka pasgeneHa Ha Tpu obnactu: 1 — 06-
nacTb YCTOW4MBOro negsHoro TymaHa; 11 — o6nacTb HEYCTORUNBOIO
TyMaHa, B KOTOPOit TyMaH 0BpasyeTcs TONbKO NPY CropaHuK Toru-
.Ba, €CNU NPV 3TOM BO34YX AOCTUraeT HaChILLEHUS NO OTHOLUEHUW KO
nbgy n 111 — obnacrb 63 TymaHa.

Ha Kaxgom aspoapoMe MECTHbIe YCIMOBUS TAKOBb, YTO MpH
oTpULE@TENbHLIX TEMMepaTypax Bo3gyxa TymaH obpasyetcs npu oT-
HOCUTENbHOW BnaxHocTh MeHee 100%, Npuyem, Yem HUXe Temne-
patypa, TEM 1P MEHBLUUX 3HAYEHUAX OTHOCUTENbHOW BRAXHOCTU
MOXET BO3HUKHYTb TyMaH. [oaToMy LenecoobpasHo, UCToNb3YA pag
HabniogeHuit Ha aapoapoMe, MOCTPOUTL FpadiuK 3aBUCUMOCTU OTHO-
CUTENbHOW BNAXXHOCTH OT TEMNEPATYPbl BO3AYyXa NpU BO3HUKHOBE-
HUM TymaHa. Takol rpauk npeacrasneH Ha puc. 3.48. OH MoxeT
MCMONb30BaThCs B OMEPaTUBHON MpaxTuke, NpuUYem LEHHOCTb ero
YBENNYUBAETCA, €CNN Takue rpadmku CTPOUTb OTAENBHO ANS PasHbixX
HaripaBneHui setpa.

R%
1090

&

80
| 1 1 1 (.
a -0 =20 -~ -4 T

Puc.3.48. 3agucumocms omHocumenbHoll enaxHocmu R om
memnepamypsi 8030yxa NPU 803HUKHOBEHUU MyMaHa.

156

— e



B AxyTun ans nporHosa MOPO3HBIX TYMaHOB MCMONb3YETCH M
CUHONTUKO-CTATUCTUMECKUIA MeTod. OO 3TOM aBTOpY pacckasana WH-
weHep-cvHonTuk AMCI Axkyrek J1.E. XKapkosa. Bce cuHontuueckue
CUTYauuK, NMpyu KOTOPbIX BO3HUKAIOT MOPO3HLIE TyMaHbl, OTHECEHb! K
OAHON U3 NATK rpynn. Onsa Kaxgou rpynnbl B 3aBUCUMOCTY OT ¢hak-
TUYECKON (OXMPAEMOR) TemnepaTypbt BO3AYXa NO cneumansHoMmy
rpadvky MOXHO onpeaenutb Hanbonee BEPOATHOE 3Ha4YeHUe BUAK-
MOCTH, @, crefoBaTenbHO, U CPOrHO3NPOBATL BO3MOXHOCTb BO3HUK-
HOBEHUA TyMaHa.

Smo unmepecro:
KomugecTBo BOAAHOIO Mapa, MOCTYINaroliero B armocdepy, 3a-

BUCHUT OT KOIMYECTRA ¥ BHAA CXKUraeMOTO TOMNMBA. TaK, MpU CKUFAHHY
(cropanuu) 1 xr npupoRHOTO rasa (MeTana) B arMocdepy nocrymaer 2160
I BOASHOTO mapa, Oensuna — 1305 1, npoB — 632 1, 6yporo yus — 458 1, kok-
ca — 60 1. Ilpn o9eHs HU3KMX TeMOepaTypax M o0pasoBaHus TyMaHa Tpe-
Oyercd TOCTYIUICHHE B arMoc(epy cPpaBHUTENBHO HEGONBIIOTO KOJIIHYECTBA
BOJIHOro napa. Ilpy Takux cHTYalmsIX TyMaH MOXET BO3HHKHYTH Ha BITIT
[OCIle B3JETA UM [OCaIKy CaMONETa, a Taloke NpH paboTe Ha aspompoMe
aBTOMOOMAREOrO Tpaucnopra. MHorna MOXHO BHAETH PEAKYIO KAPTHHY: IO
BIIII uaeT MamBHa ¥ IUCTHT TONOCY, a 32 HEH TaHeTcs nuieiid Tymana,

B HeKoTOpRIX palfoHax SIKyTHH MPOrHOUPYIOT TOILKO TEMITepaTy-
Py BO31yXa, HO CHHOIITHKH TBEPJIO 3HAIOT, 9TO €CITH TeMIEpaTypa OIyCTHT-
€4 HIDKE ONPERENCHHOTO (U1 KaKIOTO a3poRpoMa CBOEr0) 3HaueHHs, TO
TymaH ofs3aTenbHo Oy/IeT.

3.6. NMPOrHO3 rpos

lpo3a, noxanyi, ABNAETCA HE NPOCTO ONacHbIM, @ CaMbiM Onac-
HbIM SIBITEHUEM rorofibl. HeT HU 0gHO| oTpacny Xo3aiCTBa, KOTOpYIo
He uHTepecosana Gbl BO3MOXHOCTb BO3SHWKHOBEHUA rposbl. Takoe
«MOYTUTENBbHOE» OTHOLLEHUE K rpo3amM oBYCnOBNEHO TEM, UTO C Fpo-
3aMU CBA3aHbl CUMbHbIE 3NEKTPUYECKME paspsfbl, UHTEHCUBHBIE
MIMBHEBbBIE OCANKW, rpap, LIKBANUCTOE yCUMeHue BeTpa, cMep4n U
npodne «HenpuUATHOCTU.

MoMUMO MOLLHBIX 3NEKTPUYECKUX PaspaLoB, KOTOPbIE BO3MOX-
Hbi B ofinake, Ha BO3AYLUHOE CyAHO OKa3biBAKT BAUSHWE CUNbHbIE
BepTuKanbHble TokU, HabnogatoLmecst B oGnake v BOKPYr Hero, UH-
TeHCuBHas TypbyneHTHOCTb, BbidbiBawolas GontaHky BC, cunbHOe
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obnegeHeHue, rpag, yaapbl kotoporo o6 ofwmMBKy camoneta MoryT
NPUBECTU K pasrepMeTusauum kabuHel. Y aT0, He roBops O Hapy-
LUEHNM CBA3M, UCKXKEHUUN MOKa3aHWA HaBUraLUOHHBIX NpUBOPOB 1
anekrpusaguu BC. Moner B 30He rpoO30BOI AEATENBLHOCTH HACTOMLKO
onaceH, YTO BCE PyKOBOAALIME AOKYMEHTbI, pernaMmeHTupyoLme ae-
ATENbHOCTL rpa)(aHCKOW 1 BOEHHOW aBualuu, 3anpellaleT npegHa-
MepeHHO 3aX0AUTL B Ky4eBO-A0XAeBbIe obnaka.

3mo unmepecno:

»  Tpo3a — OOHO U3 CaMBIX ONACHBIX, ECAM HE CaMOE ONACHOE, ABJICHUE
NOTOIBL.

+  Ha zemHOM mape nabmonaerca 44000 rpos B cytku uma 1800 rpos B
qac, a KaxXkIyto MEHYTy cBepkaet 100 MomHui.

¢ DHeprus BceX TPo3 COCTABNAECT ONHY TBHICAYHYIO YacTk TOH 3HEPTHH,
KOTOpast MOCTyaeT Ha 3eMiio oT coinua. Co BpemeH M.B.JloMoHOCOB2
BEYTCA ONMBITH [0 00Y3NAHMIO 3TOH 3HEPrHH, HO MTOKA, K COXKAIEHHUIO,
Oe3ycrien=o.

«  DHeprus rpososoro ofiraka pasmMepoM (10 x 10) KM M BEICOTOH (TONIMH-
HO#) 5 KM OPUMEPHO paBHa HEPTHH aroMHo# 60MOEI, COpoNIeHHOM Ha
Xupocumy unu Haracaxu.

+  BOCXOHI{IIHE IOTOKU B TPO30BOM 0BJIaKe MOTYT HMETh CKOPOCTh A0 50
- 60 M/c, a aucxomanie 30 - 35 M/c. 3TO COOTBETCTBEHHO 0K0J10 200 U
okono 100 km/4g.

¢ Tlepen Tpo30BBIM O0NAKOM Yy 3€MIIH MOTYT HAOMIOAATHCA IUKBAJIBI CO
CKOPOCTHIO BeTpa Gonbime 60 M/c, a 310 Gobitre 230 Kv/4.

¢ TpoM He onacen Aj1d UeSIOBEKa, HO MBI TaK YCTPOEHBL, 9TO HE YCIIEBAEM
cpearupoBarh Ha MOJIHUEO U OBICTpO NpurubaeMcs, yCibimias rpoM. Te,
KTO OBUT B 605X, FOBOPAT, 9TO My/d, KOTOpas MPOCBUCTENA, «HE TBOD).
«CBoeii mymm» coNaaT He YCRBIUT.

¢ Ecnu BpeMs (B ceKyHAax), 9epe3 KOTOpPoE MOCIE MONHEM 3arpeMMT
TPOM, pa3fesuTh Ha 3, TO MOXYIUTCA PacCTOTHHUE B KUIOMETPAX, HA KO-
TOPOM OT BacC CBEPKHYIIA MOJIHHMA.

* B CH/IBHOM NIUBHE BUIMMOCTH MOXKET YMEHBITUTECA 10 HECKONBKUX Jie-
CATKOB MeTpoB. M3BeCTHREI Cly4aH, KOINa M3-3a INIOX0¥# BUAMMOCTH B
HOXIe MPUOCTaHaBINBal paboTy BeCh HA3eMHBIi TPaHCIIOPT.

¢ O6mas cuia yaapa Kallellb IUBHS O BEPXHIOI TIOBEPXHOCTH CaMoNeTa
Ty-154 cocranger ...2,5 TOHHBI!

*  C rpo30ii CBI3aH U OYCHE OTIACEH I'Pajl, Pa3Mephbl KOTOPOFO MOTYT GHITh
npocrarogno 6omsmaMu. Ha reppuropuu Poccuu cametil KpynHslid rpan
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uHaOmopancs B PocroBckoii o6aactu. 3pech 3auKcHpoBaH -Bec oTie-
IBHEIX rpasus B 1800 r IIpencrassTe cefe, 9T0 Ha Bac ¢ BHICOTHL 5 KM
najiaeT By XIMTpPOBas Ganka ¢ Bonol! 310 To xe camoe. Cambiit kpyn-
Heiit Tpan Habmonanca B Muuuu. TaM Bec OTHENnpHBIX TPAOUH FOCTUTAN
2200 r. TlomaB mon Takoi rpai He BHIEEPXAN W depe3 TPU HHA yMep
croH. CoHuKa, KOHETHO, Kallko, HO NPEACTaBETE cee, 4To 0CTAIOCh
OT MOCEBOB, CaOB, 3aHuU, CAMONETOB M aRTOMAIIHH, KOTOphIE CTAIH
JKEPTBAMH ITOFO CTHXHUHOTO GelcTBIS.

B 3aBUCKMOCTU OT YCroBUiA 0BPa3oBaHUA Pa3NUYAT 8HymMpPU-
maccosble U (ppoHmaneHsie 2po3si. [pUHLMNKANLHON pasHULEl B
CTPOEHUU BHYTPUMACCOBLIX U PPOHTaNbLHBLIX 0BNAKOB HET, OHU Ogu-
HaKoBO NMPOXOAAT TPU CTAAUU: passuBaloweecn 0bnako (0T Ky4eso-
ro obnaka xopolleit norofkl B MOLYHOE KyYyeBOe U Ky4eBo-g0KaeB0e
neicoe: Cu hum — Cu cong — Cb calv), cragus MakcumansHoro pas-
BUTMA (U3 KyHeBO-JOXAEBOIO NMbICOrC B Ky4eBO-A0XAEBOe Bonoca-
TOE C rpo3oBbIMU fBMeHuAMU: Cb calv — Cb cap) u HakoHey CTagus
paspylueHus obnaka. Hepenko rpososas 06navHOCTbL UMEET MHOro-
AYENKoBYIO CTPYKTYPY ¢ GONBLUOIA NPOAOIKUTENLHOCTbLIO MPO30BOIA
aKTUBHOCTH.

K BHYTPUMaCCOBbLIM rpo3aM OTHOCATCH KOHBEKTUBHbIE (Tenno-
Bble UMY MeCTHble), aABEKTUBHLIE U oporpaduyeckue rposti,

KoHeekmueHble 2po3bl BO3HUKAIOT NPU CUMBbHOM MpOrpeBe 3gM-
HO NOBEPXHOCTU W BNAXHON BO3AYLUHOW MacCbi B HUMHEM cnoe
atMmoccpepst. Bbille pacnonaraercs OTHOCUTENBHO XOnogHas BO3-
HyliHas macca. BOSHUKHOBEHME KOHBEKTUBHLIX MPO3 Yalle BCero OT-
MEYaEeTCA NETOM B NOCNENONyAeHHbIE Yachl B pasMbiTOM Gapuyeckom
none, Ha nepudepun 3anonHAILUXCH LIMKNOHOB W B CEANOBUHAX.

Ad8eKmMugHbIE 2p03bl OTMEHAIOTCH NETOM B BbICTPO nepemella-
IOLLERCA OTHOCUTENLHO XOMOAHOW, HO BRaXHOW BO3RYLWHON Macce
Hap Ternnou noacTunarowe NoBepXHOCTLIO, HanpuMep, B repegHen
yactu rpebHsa B XOnoAHOW BO3AYLUHOW Macce 3a XOMOZHLIM (DPOH-
TOM. ABeKTUBHbIE rposbl HaBnogawTcea u Hag nobepexsem B fHEB-
HOE BpeMSl, 1 Haf NpUBPEXHBIMU BOSAMU MOPE HOUbIO.

Opozpadcbuyeckue 2po3bi 0B6pasyoTea NPU BbIHYXAEHHOM MTOAb-
eMe HeyCTONMUBOI BO3AYLLIHON Macchl BAOMNb HABETPEHHbBIX CKIOHOB

- FOPHbIX NPENSITCTBUIA.

QpoHmaibHbIe 2p03bkl 0BbIYHO CBSiI3aHbl ¢ XONOAHLIMI PPOoHTa-

MK U PPOHTAMU OKKIIO3UKW 1O TUNY XOROAHOro thpoHTa. BosHunkaoT
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OHM TIPEUMYLLECTBEHHO B NETHEE BPEMS, XOTH MOryT HabnioaaTbes
1 B nobele apyrue cesoHbl. CHUTAETCH, YTO CyTOYHOrO xoAa (OpoH-
TanbHble rPo3bl HE UMEIOT; Korda NoAoLwen PPoHT «C rpo3oii», Toraa
rposa v 6yger. OgHako Ha XonoAHbIX PoHTax ppoHTaNbHbIE rPosbl
yawe 6biBaldT BO BTOPON MOMNOBUHE AHSA, U B 3TO BPEMSA CYTOK OHU
HauBonee UHTEHCUBHLI, @ Ha TennNbIX (POHTaX rPo3bl NPEeUMYLLECT-
BEHHO HabnoRaTCcs HOULID. ITO OBLACHAETCA TEM, YTO B CHIOUCTO-
Aoxaesblx ofnakax MOrYT pasBuTbCA WHTEHCUBHLIE BepTUKanbHble
[ABWKEHUS 32 CYeT 06pa30BaHusa HeycToiuuBon crpaTudukalum npu
MOHUKEHUM TEMNEPATYpbl BEPXHEN YacTy obnakos.

JeiicTBUTENbHO, €CNU B pPeanbHbiX YCrOBUAX BepTUKaNbHbIHA
rpagueHT TemnepaTypbl HECKONbKO MeHbluie BnaxHoaguabaTuyecko-
ro (y <v,,), TO B aTMoCepe HET YCMOBUA ANs PA3BUTUSA KOHBEKLUU,
W CUNbHbIE BEPTUKANbLHLIE TOKW B 0Bnake He BO3HUKHYT. ECNU Xe HO-
Ybi0, MOCNE TOro, Kak CONHLE NepecTaHeT OcBeLaTh BEPXHOI0 rpaHu-
Ly oBnakos, TemnepaTypa BepxHeit 4yacTu obria4HoCTU NOHN3UTCA 33
cyeT 06bIYHOro U3Ny4EHUA, TO 3TOT NPOLIECC NPUBEAET K YBENUYEHUIO
BEPTUKaMBHOIO rpaguenHTa Temnepatypbl B obnake. 3TOT rpagueHT
MOXET Aaxe ctarth Gonblue BnaxHoaguabaruyeckoro (y > y,,), U Tor-
4a B aTMocdiepe CO3AalTcs YCNOBUA ANS PA3BUTUR HOYLIO KOHBEK-
Liun, BOHMKHOBEHUS Ky4€EBO-AOXAEBOR 00Na4HOCTU N rpos.

Omo unmepecno:

[po3b1 Ha TeruIOM (hpoHTE BCerna 04e¢Hb TPYIHO IPOrHO3UpPOBaTs. Jlemo
COBCEM HE B TOM, YTO HET METONOB MPOTHO3A, @ B TOM, WTO AIA HOCTATOUHO
CHJTRHOTO OXJIAKEHUA BepXHElH TPaHUIbI OONaTHOCTH HYXKHO, YTOOH! BhIIIE
3T0¥ 00magHOCTH He ObLTIO 006aKoB BepXHEro Apyca. Tak 4TOo, KpOMeE IIpo-
[HO3a TPO3EI HYKHO €Ii¢ YCIEITHO «CIPABUTHCA» € IPOrHO30M 001a9HOCTH.

Ects 1 elne oaHo o6CToATenbCTRBO — YenoBedeckui dakrop. Hourio Bee
XOTAT CIATh, HOJTOMY KayeCTBO HAaOMIONCHMIT ¥ kauecTRO ITOpMOBoit HHpOp-
MaIHi B HOYHBIE YaCkl OCTABIISET Xxenath yymero. [ostoMy yacth uHopMa-
LMK O HOYHEIX Tpo3ax MOXkeT ObITh IPoRyieHa. 51 Hu B koeil Mepe He Gpocato
yrpex BceM HaOmouparensM. HaoGopor, kak NpaBiio, 3T0 OYeHb NMOPANOYHBIE
1 OYEeHb OTBETCTREHHBIE JTIONH, HO BCE~TaKH MHOIKA TAKOE CITy4YaeTcs.

C y4eToM 0cobeHHOCTE! pasBUTUA KOHBEKTMBHON obna4HocTy
pa3paboTaHo MHOro METOAOB MPOrHO3a rpo3 Kak BHYTPUMAaCCOBbLIX,
Tak U PPOHTaNbHLIX. HUXE Mbl pacCMOTPUM Teé METOAbI NPOrHo3a,
KOTOpble Hanm Hanbonee WMpoKoe NPUMEHEHNE Ha NPaKTUKE.
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[po2Ho3 2po3 Memom Yyacmuubl. NPOrHos rpo3 MeTogom Yac-
TUUb! — 3TO, MOXanyi, cambiil NPOCTOM 1 Camblit AOCTYMHLIA MeToR

nporHosa. o AaHHbIM TemnepaTypHO-BETPOBOrO 30HAVPOBaHUS 3a

YTPEHHUA CPOK cUHONTUK 0BpabaTbiBaeT asponoruueckyto guarpam-
MY, Ha KOTOPOIi U CTPOUT KPUBYIO COCTOAHUS. Kak n3BecTHO, 06 3TOM
Mbi BaM roBOpUNK paHblle, kKpuBas COCTORHUA MOKA3LIBAET, KaK U30-
nupoBsaHHbil o0bem BO3AyXa (OTAeNnbHas YacTula) ByaeT U3MEHsTL
CBOIO TEMnepaTypy npu usmeHeHun BelcoTl. Ecrnin nocne Bcex nocT-
poeHuin Ha aaponornYEcKoit guarpaMmMe OKasnLIBaeTCsl, YTO YPOBEHD
KOHBEKLUU BhilLie YPOBHA KOHAeHcauun Ha 4,5 kv n Gonee, To no
panoHy cnegyer OKuAaTb rposbl, a AMA NYHKTa HYXHO MPOTHO3UPO-
BaTb rpo3y Kakum-Hubyas Apyrum cnocotom,

Imo unmepecro: v

Bo-nepBrix, 6yseM CIUTaTh, 4TO COBEPMIATh HEOGXOMUMBIE OCTPOE-
HES Ha 83pOJIOrHIECKOM IHarpaMmMe BbI yMeeTe.

Bo-BTOPEIX, 3TOT METOA TIPOTHO3a IPO3 B HAIBIBACTCA «METOAOM Jac-
THIIBDY [TOTOMY, O3BONAET ONPEACTHTE NapaMeTphl OTHUMAIOMEHCS 130~
JIMPOBAHHOM YAaCTUIIL BO3LYXd, H30IHPOBAHHOIO 00beMa. '

B-~1peTpnx, paspymensas ceTh a3ponoruIeckux CTanmui ceifaac mpu-
Besa, YBHI, K TOMY, 9TO OT a3poApoMa X0 Omuxalifinero myHKTa 30HIHPO-
BAaHHA PaccTosHUE MoXeT ObITh 0T 300 xo 500 kM, a To 1 Gonbine. Bor u
[IPHXOMUTCS CHHONTAKY CMOTpPETh Ha HanpaBIeHME BO3AYINHAIX MOTOKOB, a
HOTOM YK€ pEeNIaTh, 4eil paiHo30HA B 3T0H CHUTYalu G0NbIle MOXXOMUT MUIH
OlIpEJEICHN apaMeTPoB CBOGOXHOI aTMOCcdeprt. ITo HeynOOHO JUId BCeX,
OIHaKO, HHIETO JPYToro He OCTaeTCA AeHaTh.

[Ipoero3 epos o memady H.B. /lebedegoii. [lna nporHoaa rpos,
NUBHEBLIX OC3AKOB U APYrUX SIBMEHWA, CBA3aHHbLIX C pa3BUTUEM

MOLLHOW Ky4YeBOW U Kyveso-goxaesol oBnauHoctu, H.B. flebene-

Ba npeanoxuna no AaHHbIM YTPEHHEro 30HAUPOBaHUs! aTMocdepsl

paccuMTbIBaTh NAapameTphl KOHBEKLMK, MO KOTOPLIM U OnpesensaeTcs

BO3MOXHOCTb BOSHUKHOBEHUS TEX UMK UHBIX KOHBEKTUBHLIX SBNEHU,

K TakuM napameTpam OTHOCATCS:

1. CyMmmapHbIl AedUUMT Temnepatypbl TOYKU POCkl Ha YPOBHSAX
850, 700 u 500 rfla (ZD,°C). 37oT napaMeTp KOCBEHHO Y4UTbl-
BaET BNUAHUE BOBNEYEHUS U XapakTepusyeT BOSMOXHOCTb 06pa-
30BaHus obnadHocTu B crioe 850 - 500 rMa. Ecnu ID > 25°C, 10
AanbReilune pacueThl He MPOU3BOARTCH, TaK Kak npu Bonbiuoi
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CYXOCTU BO3yXa B HUXHEN NONOBUHE Tponocdepbl KOHBEKUUSA
HE NpUBOAUT K 0BpasoBaHUio Ky4eBo-A0XKAEBbIX obnakos. Ecnu
xe 2D < 25°C, TO paccyuTLIBAETCA BTOPOI napamerp.

Jeduuut Temnepartypbl TOUKU POCHI ¥ 3€MNU UNKU HA BEpXHEH
rpaHnLe NPM3eMHON UHBEPCUMU HA MOMEHT MaKCUManbHOro pas-
BUTMA KoHBekuun (Do, °C). Ecnu Do > 20°C, To ypoBeHb KOHAEH-
cauuy pacnonoxeH Ha BbicoTe Bonee 2,5 kM, CNeAoBaTENLHO,
ocafiku He ByayT ROCTUraTh NOBEPXHOCTU 3EMIIW, U AarbHEnLue
pacuyeThbl He npoussoasTes. Tpn Takoli BbICOTE YPOBHA KOHAEH-
cauuu, a cnegosatenbHO, U BLICOTE HUXHENR rpaHnybl 0Gnakos,
Kanns AoXaa no NyTy K 3eMne ycneer NOMHOCTbIO UCNapUTECS.
Ecnu xe ypoBeHb KOHAEHCALMU PACNONOXEH HUXe 2 KM 1 ans
BO3HUKHOBEHUST KOHBEKLMN CyLIECTBYIOT BnaronpusitHble ycno-
BUWSA, TO B 3TOM CNy4ae CnejyeT onpefensTb BCe OCTalbHbe fa-
pameTpbt.

TonwmMHa koHBEXTUBHO-HEyCcTOoMuMBoro cnost (KHC) — (AHkHC,
rfa). Kaxgana Yactuya atoro crnos 6yaer y4acTBoBaTh B KOHBEK-
Lun 1o Bonblumnx BeicoT. Yem 6onbLue TonwmHa KHC, Tem 6onb-
Lie BEPOATHOCTb 06Pa30BaHUA Ky4EBO-A0XAEBOW 0BnayHocTy,
TeM Bonblie BEPOSTHOCTb PasBUTUA TPO3OBOW AEATENBHOCTU
(Bynem cuutaTh, 4YTO onpegensatb TonwuHy KHC no asponoru-
UecKol AuarpaMmme Bbl eLe He Pasy4unIncs).

YpoBeHb KOHAeHcaumn (HkoHA., KM). YpoBeHb KOHAEHCALMU
YKa3blBAET cpefHee MONoXeHUe BbICOTbI HUXHEW rpaHuLbl Kyde-
BO-A,0XaeBoii obnayHocTn. OnpegeneHne ypoBHA KOHZEHCaLMU
TaKKe NPOU3BOJUTCS NO a3PONOrMHECKON AnarpaMme.

YpoBeHb KoHBeKUUK (HKOHB., KM). YpOBEHb KOHBEKLMU NO3BOSSA-

~ €T onpenenuTb cpegHee NonoxXeHne BEPLINH Ky4eBo-40XAEBbIX

obnakoB. CoBepLieHHO O4EBUOHO, YTO YEM BbiLLIE ITOT YPOBEHD,
Tem Gonee MOLHbIMU JOMKHbI BbiTh «rpo30BLIE» obnaka.
Temnepatypa Bo3Ayxa Ha ypoBHE KoHBekLUmK (TkoHB, °C). YcTa-
HOBMEHO, YTO YEM HUXKe 3Ta Temneparypa, Tem Bonee BEPOATHBI
NWBHU U1 rpo3b.

CpegHsas BenuyMHa OTKNOHEHUS TeMnepartypel Ha KPMBOW COCTO-
stHuA (7'} OT Temnepatypbl Ha KpuBOi cTpaTudmkauuny (7). 310
OTKNOHEHUe 0603Ha4aeTca AT 1 onpedenseTca no hopmyne:
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Sa@-n

AT =20 (3.24)
n

rae: T'n T—Temnepatypbt Ha KPUBON COCTORHUA U KPUBOIA CTpa-

TUMKaLUM, COOTBETCTBEHHO Ha YPOBHSAX, kparHeix 100 rMa, n — uuc-

Nno yenbix cnoes TonwuHoi no 100 rla, HauMHasa OT YPOBHSA KOHAEH-

CaLuu U 40 YPOBHSA KOHBEKLUM.

8. CoseplueHHO O4EBUGHO, YTO YeM Bonblue AT, Tem Bonblue cTe-

MeHb HEYCTOMHUBOCTM BO3AyXa, a CNENOBATENbHO, TEM UHTEH-
CVBHEE MOXET pa3BUBATLCH KOHBEKLUSA.
CpenHsass BepTUKaNbHasa MOLWHOCTL KOHBEKTUBHLIX 0fnakos
(AHk.0, kM). OTa BeNUUMHA ONPedenAeTCA Kak pasHOCTb BbICOT
YPOBHS KOHBEKLUUK ¥ yPOBHS koHAeHcauuu. Yem Gonbiue aTa Be-
nvyuHa, Tem 6onee BepOATHO BO3HUKHOBEHUE KOHBEKTUBHbBIX AB-
fieHun 1 Tem Gonblile UX MHTEHCUBHOCTHL.IT0 pesynsTaTam pacye-
Ta yKa3aHHbIX BOCbMY MapameTpoB KOHBEKLMMW B COOTBETCTBUM C
Tabn. 3.4 H.B. leGeneBa npeanaraer oUeHUBaTh BOZMOXHOCTb
BO3HUKHOBEHUA KOHBEKTUBHLIX ABMESHUIA.

Ta6nuua 3.4
MapaMeTpbl KOHBEKUWM 1 COOTBETCTBYIOLLIME UM KOHBEKTUBHbLIE AB-
nexnus (no H.B. llebegesoir).

D Do AH H H Tionsl AT AH | KoHBekTUBHLIE
KHC | KoHD | KOHB K.0 ABNEHUs1
>251 > 20 - - - - - - He oxupatorcs

<25| <16 > 10| ~1.5] >6 | <23| >4 | ~45| CnaOyiit nusre-

BOW A0Xab
ot -23 NuBHeBLIW [OXAL
<20)| <14] >20} ~1.,5} >5 10 -10 >3}1>35 63 rpoasi
TNuBHeBbIi
<20 <14| >30} ~1,5] >8] <23} >3 | >6,5] noxab, mecramu
rpo3a
CUnbHBIA NUBHE-
>60-] ot 1.5 .
<16} ~10 100 | no 10 >8 | <23| 23 |>75 BOW OXAOb

C rposoit
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or1,5
~16 ]| ~10 - 2010 >8 | <23} >31>75 Mpag

OnpaBabiBaeMoCTb MPOrHO3a Hanu4ua rpos no metoay H.B. Jle-
Benesoit coctasnsieT 80%, a ux oTcyTCTBUS — 89%.

Metop H.B. Nebenesoii pa3paboraH, kak U HEKOTOpbie Apyrue,
Ha OCHOBE MeToga YacTulbl. Janee Mbl PaccCMOTPUM U APYFME METO-
[bl, B OCHOBE KGTOPbIX TAKKe NEXUT METOH YacTubl.

MpozHo3 2po3 no memoQdy bednu. Metog Beinu gnsa nporHosa
rpo3 ucnonb3ayercsa 06bIMHO B COYETaAHUK ¢ APYrUMU MeToaamu. ben-
nun (CLA) ycTaHoBREHb! MPU3HAKN OTCYTCTBUA rposbl. Ecnu B kKakom-
nnbo palioHe no AaHHbLIM YTPEHHEero 30HAWPOBaHUA BLINOMNHAETCA
X0T9: 6bl OANH M3 NEPEYUCNEHHBIX HIDKE NATU NPU3HAKOB, TO B 3TOM
panoHe rposa He OXuUaaeTca:

1. Ha mo6om ypoeHe B cnoe 850 ~ 700 rla aeduunt Temneparypbl
TOMKU pOCHI paBeH unu Gonblue 13°. }

2. Cymma geduiuToR TEMNEpPaTypbl TOYKM pockl Ha yposHax 700 1
600 rMa Gonbie unu pasHa 28°.

3. 3ameTHan Ha KapTax Hapuy4eckon Tonorpacun agBeKLUUs CyXoro
BO3Ayxa Ha ypoeHax 850 1 700 Ma.

4. BepTukanoHblil rpagueHT Temnepatypbl B cnoe 850 — 500 rMa
paBeH unu Medbie 0,5°/100 m.

5. YposeHb 3amepsaHus (7= -12°C) pacnonaraercs HUXe BbICOTb
3600 m. B aTom cnyyae U3 passusaiolnxca obrakos MoryT Bbi-
NaaaTb TONbKO crabble NMUBHEBLIE OCaAKM.

~ Ecnu xe no AaHHbIM YTPEHHErO 30HAUPOBaHUA HE BbINONHAETCH

HUI OfAMH NPU3HAK OTCYTCTBUSA rPO3bl, TO B 3TOM paroHe rposy cneayer

YKa3biBaTk B NMPOrHo3e norogel. BeposaTHOCTL BO3HUKHOBEHUS rpo3 Nno

Belinu MoxHO onpeaennuTb ¢ NOMOLLIO rpachuka, npescTaBneHHoro

Ha puc.3.49.

Ha aTom rpachuke no ropu3oHTanbHON OCY OTKNaAbIBAETCA CyM-
Ma 0e@UUMTOB TOUKM pockl Ha yposHsix 700 u 600 rMa, a no septu-
kanbHOW OCW — pasHOCTb TEMNEPaTYp Ha ypoBHsx 850 u 500 rMa.
Bes nnowanb rpadvka pasgeneHa AByMs KpUBLIMU Ha Tpu ofnactu
C Pas3sHOl BepOATHOCTLIO rpo3bl. Mopagok paboTkt ¢ rpadukom Ha
BCAKWUIA CNyJait nokasaH Ha PUCYHKE CTpenkamu.
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Puc.3.49. I'pachuk 0ns npoeHosa 2po3 no memody bednu.

3mo unmepecHo:

Beiinu, paspabareiBast CBOil METOH, pELIMIT OKA3aThCA «XUTpPEE BCEXN.
Jlemo B ToM, 9TO TPO3a — ABJICHHAE CPABHUTENBHO PEIKOE, IO3TOMY METOR
nporro3a 6yner «paboTathy Nydille, €CITU TIPOTHOIUPOBATL He HAIMYME, A
OTCYTCTRHUE IPO3EI. ITO NPHMEPHO TO e caMoe, ecnu OBl A Bce Bpems ro-
BODHJI, YTO BRIUTPAO 10 JIOTEPEE aBTOMOOIIB, BEIUIPAO TIO JIOTEPEE ABTO~
MOOHIIb. .., TO ONPaBIRIBAEMOCTb MOETO XelaHUs OTM3Ka X HYMO (TO4HO,
HONb). JIpyToe eno, eClTi BCe BPeMs FTOBOPUTD, YTO S HE BHIMTPAK0 aBTOMO-
6uns, 1 He BRIMTPA0 aBTOMOOMIIA. .. 3A€Ch OMpPaBIbIBAEMOCTb PABHA [OYTH
eunuLe (I8 MeHs ¥ aBTOMOOHIIA — TOYHO eAWHUIE). JTO, KOHEYHO, IHYTKA,
TaK KaK pasyMHBIE METOIE! OUCHKH ONPaBALIBAEMOCTH YYHTHIBAIOT BCE BO3-
MOXHBIE BapHAHTEL

Eme omHo mHTEpecHOe HabMmoOICHUE: [MOCMOTPHTE, MOXATyHCTa, Ha
Kputepuy bednn 1 Ha napamMeTpe! koHBeknuy 1o H.B. Jlebenenoit. [Moxa-
Iy, B HUX BEI HaiifieTe MEOTO 00mero, Xota Metoxn belinu «cTapiie» mMeToza
H.B. JIe6eneBoii Ha R00pEIif HECIATOK HET.

[Ipo2Ho3 epo3 no MemoQy Baiimurea. Meroa BaitTuHra ocHo-
BaH Ha pacueTe Mo AaHHbLIM YTPEHHEro 3cHAUPOBaRUs napamerpa K,
KOTOpbIi onpenensieTcs no dopmyne:

K= 2T, T "DasiDroo (3.25)

500 850

rae: T — Temnepatypa, a D — gedununt Temieparypsl TOYKU pOCHI Ha
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COOTBETCTBYIOLLEM YPOBHE.

Ecnu B pesynsrare pacHera okaXeTcsl, 4To K < 20 TO rpo3 OXU-
Aatb He cnegyert, ecnu 20 < K < 25, To cnegyer oxugars U3onupo-
BaHHblE rpo3bl, ecnu 25 < K < 30, To B nporHo3e cnefyeT ykasbiBaTb
OTheNbHble rpo3bl, Hy a ecniu BennyuHa K > 30— rposbl NOBCEMECTHO.

MeTog BailfTuHra gaet xopolwlue pesynsraTbl Npu-fnporHo3e rpos
He Mo nyHkTy, a no nnowaan. OBbIMHO CUHONTUK YTPOM, MOMNyYuB
AaHHble 30HAUPOBaHWS aTMOCcHIepb!, Ansi CBOel TepPUTOPUN (30HB
OTBETCTBEHHOCTH), CTPOUT KapTy U3onuHui koadpdpuumenta K. [ing
9TOTO CHaYarna paccHUTHLIBAKOTCS ¥ HAHOCATCA Ha KapTy aHadeHus K, a
3aTeM NPOBOANTCS U30NMUHKUM Yepes 5 eguHUL, HauyrHas co 3HaYeHnn
20. 3aremM ouar ¢ MakCUMaIbHbIM 3HaYEHUEM 3TOr0 KO3hPUUUEHTa
nepeHoCUTCS NO NOTOKY Ha 12 Yacos, U B TOM paitoHe, rae 3ToT odar
OKaMeTCs, criefyeT yKasbiBaTb rposbl. JaHHbIi MeToa nony4un gocra-
TOYHO LUMPOKOE pacnpocTpaHeHmne no reppuropu Poccun. 3nadeHus
koathdpuLmeHTa K, LienecoobpasHo yTOUHSATh ANS KaXKOOrOo MyHKTa.

Imo unmepecHo:

TpyaHo B METEOPONIOTHIECKOH THTEpaType OThICKATh pasbiICHEHHS 10
BOHPOCY, Kakas pasHULIA MEAXLY M30NTHPOBAHHBIMU IPO3AMM M OTAENBHBIMH
rposaMu. Tomeko B OnHOM CTapoif — cTapoif KHUTE A Hamlen o0bICHEHHE.
Hsomuposannsie 2po3st — 3T0 TaKHE TPO3BI, KOTAA YKa3pIBaeT (1aeT) Tpo3y
OIHA M3 ECATH HAOMOMATEeNECKIX CTAHIME, a omdenbHbie 2po3sl — 3TO Ta-
KHe TPpO3bl, KOT/Ia rpo3y JaeT OXHA UX JeThIpeX HabnromaTenbCKUX CTAHIMMA.

UHorga B paccuuTaHHbie 3Ha4eHus KoadduumerTa K BBOAUT-
Csi NoMpaBKa Ha KpUBU3HY NPU3eMHbIX u3oBap. BenuynHy nonpasku
MOXHO B3siTb U3 Tabn.3.4.

Tabnuuya 3.4

BenuuuHa nonpasku Ha KPUBU3HY NpU3eMHbIX n3o6ap.
R, KM > 1000 1000-500 |500-250 <250
Zn 0 1,0 1,4 2,0
AZn 0 -1,0 -1,4 -2,0

Hapelock, 4TO NOPAAOK ONpeaeneHns paguyca KpuBUsHb! U30-
6ap BaM, yBaxaembliii YuTaTenhb, U3BECTEH.
CoseptiueHcTBys metod Baiitunra, H.I. darees npegnoxun uc-
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- MOMNb30BaTh ANA NPOrHO3a rpo3 NapameTp A, KOTOPbIi NOMHee yun-

THIBAET pacnpegeneHe BRaxHOCTY No BbicotaM. Mo H.M. dareesy
A = Toso =T~ (Dygg D0+ Dyoo+ Dy (3.26)

O6o3HaueHus B opmyne (3.25) noacHeHuit He TpebyloT. Ecnu
no pacyeram nony4yaercs, 4to A > 0, TO B NPOrHo3se CneayeT ykasoi-
BaTh rposy.

[IpozHo3 epo3 o memoldy Paycma. MporHos rpos no MeTogy
daycra ocHOBaH Ha onpefeneHun pasHoctu (AT) Mexay Temnepary-
poit Hynesoro ucnapexus (Tv) U TemnepaTypoit Ha yposHe 500 rMla
(T4y)- OTa pasHOCTL onpenenserca no gopmMyne

AT=Tv-T,, (3.27)

WHorpa B nonyyeHHoe sHaveHue AT BBOAST ABE NONPaBKu: non-
pasky Ha KpuBu3Hy usobap (kak B meToge BalTuHra) u nonpasky Ha
CXOLMMOCTb NN pacxoAnMocTb n3obap (nonpaseka pasHa +1°C npu
cxopumocTy nsobap v -1°C npu vx pacxogumocTu),

Cama xe senuuuna (7v), onpegensietca no rpacuky, npeacras-
neHHomy Ha puc.3.50, ocsIMU KOTOPOTO SABNSIOTCA TEeMNepaTypa Boa-
Ayxa Ha yposHe 850 rfla u cpegHuii aecuuuT Temneparypbl TOMKU
pockl Ha yposHax 850, 700 u 500 rMa.

Mposbl criegyeT ykasbiBaTh B MPOTHO3E B TEX CNyYasX, Korga

Tv>0.

Ha eBponelickoit Yactu Poccun onpaBabisaemocTb Hanuuus
rpos no mevogy Paycra coctasnaer 82%, a ux orcyTersus — 91%.

[pozHo3 2pos no Memody I.[]. Pewemosa. I".[]. Pelueros npea-
noxun onpegenaTth BOSMOXHOCTb BO3HUKHOBEHUR PO3 NO Tpem
napamMeTpam, KOTOpbie CPaBHUTEMbHO NErko HaXodATCA NO a3pono-
rudeckon guarpamme. TakuMu napametTpamu ABMAITCA; BLICOTa Bep-
LLIKH Ky4eBoO-noXaeBol obnavHocTu (HB), sHadeHue Temneparypsl
BO34yxa Ha 3TON BhICOTE (7B) U TONMWMHA cnos obnaka, ero BepxHei
4acTu, B KOTOpoit HabnoJalTCA oTpuLiaTenbHbIe TeMnepatypsl (AH).

Ecnu nabniogatorcs GnaronpusTHble CUHOMTUYECKWE YCNOBUS,
K koTtopbiM [ []. PelleTos OTHOCUT HanuuMe bPOHTaNbHBIX pa3aenos,
ocoBeHHO XOonoAkbiX dpoHToB, ofnacty BORU3U BEPLUMHLI BOMHbY,
LieHTpanbHOM YacT MONOZOro UMK PasBUTOrC LIUKNOHE, OKPECTHOC-
TU TOMKU OKKNIKO3UK, NOXOUHA B TENNOM CEKTOPe LIMKMOHA, a Takxe
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manorpagueHTHoe Nnone AasneHust Ha npuaemHoli kapre u noxbuxa
UNU oYar Xonoga Ha BLICOTaX.

Bo3MOXHOCTb BO3HUKHOBEHUS MPO3 ONPEfEnAeTcs No rpadguky,
npeacTasneHHoMy Ha puc. 3.51.
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Puc.3.51. Ipaghux 8ns npoenosa 2po3 no memody I []. Pewemoea.
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Ha aTtoM rpacure No ropusoHTaNbLHOA OCn OTKNAALIBASTCH TeM-
neparypa (78), a N0 BepTUKanbHoi — BenuuuHa (AH). Monb3oBaHue
rpauKkoM He npeacTaBnAeT HUKaKuxX TPYAHOCTEW, a onpaBhbiBae-
MOCTb 11pOrHo3a cocraenser okono 90%.

Kpome nepeuncneHHbiX Bbilue METOA0B NPOrHo3a rpos, Cylyec-
TBYET €lUe «BenuKoe MHOXECTBO» PasnUyYHbIX METOAOB U METORWUK,
KOTOpble HOCAT peruoHanbHbIN xapakrep. Moatomy mbi He Byaem ux
paccMaTpUBATh, 8 OCTAaHOBUMCS HUXE eLLe Ha HECKOMbKUX METoaaX,
NONy4UBLLIMX JAOCTATOMHO LLIMPOKOE PACNPOCTPaHEHNE,

[IpozHo3 2po3 no memody U.A. Cnasuna, Mpu oGpa3oBaHuy
KOHBEKTUBHbBIX 0BMNakoR NOAHUMAIOWLMIACS HaCbILWEHHbIA BO3OyX Re-

' PEMELUMBAETCS C OKPYXaloWwuM Gonee XonogHkIM U MEHEE BRaHbIM
Bo3gyxom. Beneacteue Boeneyenus Heaguabatuyeckas (Gnuakas K
peanbHOi4) KpuBas COCTOsHUS oBna4Horo Bosayxa He Oyaer coena-
BaTb ¢ BNadkHOW aguabaroi, a Byner nexath nesee, Brivke K KpUBOIA
cTparudpukayum (puc.3.52).

Braxwas
PIMa; T AT amuabara

AT,

HeaapaSarracckas
KPHBAS COCTOMMIA

‘%—YPOWHB

KOHACHCAKK

Too Tosen T,°C

Puc. 3.52. K npozHo3y 2po3 rno memody U.A. CrnasuHa.

Moxanyi, U.A. CnaBuHa MOXHO CUATaTb OCHOBOMOMOMHUKOM
HeaguabaTnyeckux MeTofoB rMporHo3a rpo3. OH, Kak U MHorve gpy-
rue aBTOpbl, B kayecTBe «BGa30BOro YpoBHSI» MPUHUMAET YPOBEHb
500 rfMa. Ecnu Ha atoM ypoBHe He BenuyuHa AT, a senuuuHa ATa
Byner 6onblue Hynsa, TO TONLKO B 3TOM Cfiyyae B NPOrHo3ax cneayer
yKasbiBatb rposy, M.A, CnaeuH fosern MeTod 4o NpakTuy4eckoro npu-
MEHEHUs, co3nas yaoGHbIe Ans nonb3osaHua Tabnuukl v rpaduku.
Y aTOro METOAa &CTh HEOCTATOK: OH «CTapbifi». 1A, HecMoTpA Ha 70,
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YTO METOf WMEN LUMPOKOE pacnpocTpaHeHue no Tepputopun Poc-
cuu, o6 aTom MeToge NOCTENEHHO 3abbIBaKOT, a Xarflb.

[pozro3 2po3 o memody Kokca. Metopn Kokca, yTOMHEHHBIN
I1.1. Axoenesoit ans ceeepo-3anana EYP, ocHoBaH Ha pacqeTe cne-
BYIOLMX NapameTpoB: uHaekca ycronyusocty (ATK), peduuuta Tem-
nepaTypei TO4kKM pockl Ha yposHe 700 rfla (T — Td),,, wHaexca yc-
-ToiuusocTU C 1 AaBNEHUS P Ha YPOBHE KOHAEHCAUMMU NpU NOgLEME
4YacTulbl ¢ 3eMHOIA MOBEPXHOCTHU,

Benuuuna (ATk) npefcTrasnser coBGoi pasHoCTb Mexay dakTu-
yeckon Temneparypoit Ha yposHe 500 rfla u Temneparypoit Ha Tol
e BbICOTE Ha BnaxHoW aguabare, Nnpoxoasiien Yepes Temneparypy
CMOMEHHOTO TEPMOMETPA, CPEAHIOI B Crioe oT 3emnu o 900 rfla.

WHaexc yctoitumsocT C onpenensercs Kak pasHOCTb Mexay
dakTuueckolt TemnepaTtypor Ha noBepxHocTu 600 rMa v Temnepary-
poit Ha BnaxHoli aguabare, NpoBeASHHOW OT NOBEPXHOCTU 3eMU NO
3HaYeHU0 NOTEHUMaNbHOW TeMnepaTypkl Ha nosepxHocty 850 rila.

MporHos rpos gaercs no rpadukam, npueeaeHHbIM Ha puc. 3.53.
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Puc.3.53. Mpacbuku Ons npoegHosa 2pos no memody Kokca.

B nporHosax cneiyer ykaswiBaTb rpo3y B TOM Clly4ae, ecnu Ha
oBoux rpacpykax Touka ¢ UCXOAHLIMU 3HAYEHUAMU NAPaAMETPOB No-
nanaer B obnactb ¢ rposo. Ecnu ke oguH rpaduk ykasbiBaeT Ha
rposy, a BTOPOIA HET, TO B NPOrHO3€ NOrofbl rposa AaeTcs TOMNbLKO Npu
LIMKAIOHMYECKO KpuBu3HE n3obap B paitoHe NporHosa.

MoBbiilieHUs: Ka4ecTsa NPOrHo3a rPo3, U He TONbKO.FPO3, MOXHO
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BOOUTLCA NPU NPUBFIEYEHWU K aHanuay paauonoKaLuoHHO! 1 cnyT-
HUKOBOIA UHOpMaLUK.

Amo unmepecHo:

Huoraa rpossl HabMIOAAIOTCA TOTRA, KOFNA IO MPOTHO3Y HAXe OIIBIT-
HBIIf CHRONITHK MX He JeT. JIefcTBUTENEHO, 110 MOCTPOEHHOM 110 BCEM Ipa-
BIJIAM a3pONOIMHMECKOH JuarpamMMe IonyqaeTcs, 4To B atMocepe Ha BCex
YPOBHAX 3HEPIHA HEyCTOWYMBOCTH OTpHUATENbHAS, U, CIENOBATENLHO, HET
YCIOBHIA [UIY pa3BATHA KOHBEKIWMH. A rpo3a ecTh. B 9eM 3gech xeno? A meno
B TOM, YTO NIPH HEOONBILOM BIAKHOCTH BO3AYXA Y 3EMITH HPH KIIACCHYECKHX
HOCTPOEHNAX IPO3BI OBITE He AOIUKHO. ONHAKO, €CI KPUBYIO COCTOSHUS
HaqUHATh CTPOUTE HE OT 3e€MJTH, a 0T BepXHeif rpaHHUIb] YpOHTATRHOM 30HEI,
TO MOXET DONYIHTECS CUIIbHAT HEYCTOMYHUBOCTE U KAK CIECTBHE ~ rPO3ELI.
HMosToMy uHOrza Uemecoodbpasno 6olee BHUMATENEHO MOKOMTH K aQHAIKIY
a3pONOTHYeCKoif AuarpaMMbl, 0COOEHHO B TEX CIIy9afX, KOIa He OYeHE YBe-
PEH B TOM, 4TO IPO3bI HEe OyReT.

VHoraa mpu BHYTPUMACCOBBRIX IPO3aX CO3NACTCA BIICYATIEHME, UTO
OTAENBHOE Ky4eBO-FOXACBOE O0NAKO MepeMeInacTCs POTHB TIOTOKa, Yero
B TIpHHLENE OBITh He MOXET. A 3I€Ch B 94eM JAemo? A [0 B TOM, 4TO A1
IepeMeINaomierocs Bo3AyXa o6Nako sBISETCH Kakoi~TO «MOCTOpOHHel
cyb6cranmmeity. [lostoMy mpu noaxode k oOnaky, T.€. Ha €T0 HaBETPCHHOMU
CTOpOHE HaOMONAIOTCS BOCXOAIYE TOTOKH, 4 Ha MOXBETPEHHOH CTOpOHE
HUCXOAAMUE MOTOKH. A M3BECTHO, YTO BOCXOJSHI¥E TOKM IIPHBOAAT K 00pa-
30BaHMIO 00IaYHOCTH, @ HECXONAMIHE — K €€ pacTeKaHmio. BOT u coszmaerca
BHEYATICHHUE, 9TO OGITAKO « XBHOKETCA IIpOTHB BeTpay. Ha camoM mesre 310 "e
ABIXEHHe 007aKa, a pOCT €ro C HaBeTPEHHOM CTOPOHBI B PACTEKAHHME C M-
BETPEHHOM CTOPOHEI, K ClIab0€e MpOABIDKEHKe 00TaKa 110 MOTOKY, 10 BETPY.

3.7. NPOrHO3 OBNEAEHEHWA BO34YILHBIX CYOOB

O6rnedexHeHuemM Ha3bIBAETCA OTNOXKEHWe Mbia Ha obTeKkaeMbiX
4YaCcTAX CaMONETOB U BEPTONETOB, @ TAKKE Ha CUNOBLIX YCTaHOBKaX
W BHELLHUX Ae€TansixX cneuuansHoro o6opyaoeaHus npy nonete B o6-
nakax, TyMaHe Wnu MOKpom cHere. OBnegeHeHne BO3HUKAET B TOM
criyyae, ecnu B8 BO3fYXe Ha BbICOTE NONETa UMEOTCH NEpPeoXnak-
OeHHbIe Kannu, a NOBEPXHOCTb BO3AYLIHOrO CyAHa UMEET oTpuua-
TEMbHYK TEMNEPATYPY.

OGneneHeHne — ogHO U3 Hawbonee HebnaronpuATHBIX MeTeo-
PONOrMHECcKUX SIBMEHWHA, OT KOTOPOro B 3HaYUTENbHOK Mepe 3asucut
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Be30nacHoCTb U PerynsipHOCTb NOMETOB CAMONETOB U BEPTONETOB.
CunsHoe ofnepeHeHne MOXET NPUBECTH K aBUALMOHHOMY MPOUC-
wecTsuio. Ha perynsapHbIX asuanmHusax crpaH — ynexdos UKAO Heop-
HOKpaTHO (UKCUpOBaNMCE aBapun TPAHCNOPTHLIX CAMOMNETOB U3-33
ofneaeHeHus nNpu NOCaAKe B CITOXHbLIX METEOPONOrM4YecKUX ycrnosu-
Ax. MoaTomy, coBepileHHO 04eBUAHO, YTO npobnema obneaeHeHus
BO3AYLUHbIX CY0B NPUBMEKAeT BHUMAHWE CheyuanncToB Camoro
PasfNu4HOro NPOUNA: OT a3POAUHAMMUKA [0 METEOPONOTUU U IKC-
nnyarayuu aBuaLnoHHON TEXHUKH.

YxyalweHe neTHbIX Ka4ecTB BO3AYLIHBIX CYROB NpW nonete B
30He obnepeHeHus 3aBUGUT OT UHTEHCUBHOCTU OBnNeaeHEHUs, KO-
nuyecTsa OTNOXUBLLErOCH Ha MOBEPXHOCTU camonera nbAa, dop-
Mbl NesHbIX OTNOXEHWA W CTPYKTYphl Nbha. Bce nepeuncneHHbie
npUYKUHbL, B CBOIO oYepenb, 3aBUCAT OT BOAHOCTY obnaka, )a3csoro
COCTOSIHMS ¥ pa3mepoB 0ONa4HbIX YacTuL, TEMNEPaTypbl BO3AyXa U
TEMNeparypbl NOBEPXHOCTU CaMOsIETa, CKOPOCTU MNoneTa u ocoGeH-
HoCTeilt 06TeKkaHus OTAENbHbIX YacTel BO3AYLLHOMO cyaHa.

K obnefeHeHWo CaMONETOB MOTYT NPUBECTU criegyioliue npo-
Lecchl;

- HenocpeacTBeHHOE 0cefaHue nbja, cHera unu rpaga Ha nosep-
XHOCTY camoneTa;

- 3aMepsaHue kanenb obraka unu AoXA[A NPU CONPUKOCHOBEHWUM C
MOBEPXHOCTLIO BO3OYLLHOIO CyAHa;

- cybnumauust BOASIHOMO napa Ha NoBepxXHOCTN camoneTa.

JNlea, cyxoi cHer u rpag oBblMHO CHOCATCSA MOTOKOM HE Bbi3bl-
Basa obneneHeHun. OcedaHue 3TUX 4YacTuy Habmogaercs Tonbko
NPy 4OCTaTO4HO HONBLUMX NONOXUTENBHBIX 3HAYEHUAX TEMNepaTypbl
NMOBEPXHOCTY caMorneTa, Korga YyacTuua ycrneBaeT cHayana pacnna-
BUTbCH, a 3aTeM CHOBA 33MEP3HYTb MpU CTONMKHOBEHUW Ha MoBepX-
HocTu BC ¢ cebe nofobHbimu.

CyGnumayusi BOAAHOTO Napa UMEET MEeCTO B TeX Cnydasx, koraa
yNpyrocTs BOAAHOMO Nnapa B BO3fyXe NPeBbllUAET ynpyrocTb Hachkl-
WeHust napa Hago NbAOM. JTO NPOUCXOAUT MPU CONPUKOCHOBEHUN
BOASAHOro napa (so3gyxa) ¢ 6ornee xonogHsIMU, YeM BO3gYX, YacTs-
MU camoneTa (npu BLICTPOM CHUKEHWUW CaMOoreTa U3 30Hbl XOrNogHOo-
ro BOsdyxa WnK Npu BXOAEe caMmoneTa B Criow uHeepcuu). Npu aTom
Ha NnoBepxHOCTWU camoneTa obpasytoTes KPUCTannbl nbda, KoTopble
BbICTPO UcHesaloT.

3amep3aHue nepeoxnaxgeHHbIX Kanens Ha NOBEPXHOCTU camorne-
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Ta — CaMblil pacnpocTPaHeHHbIA Y Camblid ORaCHbIN BUS -obriefeHeHuUs.

B pesynkrate oTnoxeHUs nbaa Ha nosepxHocTy BC uameHsoTea
aspoAnHaMuyeckue yenosus o6TekaHua camoneTa Bo3agyLLHbIM NOTO-
koM. [pn aTOM yBENUYUBAETCS BEC CAMONETA W HapyLUAETCs paBHO-
Becue aspoguHamuyeckux cun. OTNOXEHWE Nbla Ha BHEIHNUX YacTsX
BO30YX03a60pHUKa YMEHLILAET MOCTYNMeHUe BO3AYXa B ABUraTenb,
TEM CambiM YMEHbLLAS ero MOLWHOCTL U Tary. OTROXEHWE Nbaa Ha aH-
TeHHax yxyaLaer paguoceasb, a neld, o6pa3soBaslIMics Ha OcTekie~
HUKU KaBuHbl camoneTa, MOXET UCKNIOYUTD AN 3KMNaxa BO3MOXHOCTb
BU3yanbHON OPUEHTUPOBKY. HepaBHOMEPHbIN CpbIB KYCKOB Nbaa ¢ 06-
refeHeBLLER NOBEPXHOCTU CamoneTa Unu BepToneTa U WX nonagavme
B ABUraTenb UNK fIPOCTO CTONKHOBEHWUE C NOBEPXHOCTLI BO3LYLUHOIMO
CyAHa MOXET BbI3BATL NOMNOMKY OTAENbHbLIX arperaTos U yarnos U Tem
CcamMbIM CTaTh NPUYUHOR NETHOTO NPOUCLLECTBUS UMK NPEANOCHINKA K
Hemy. MNoaTtoMy cunbHoe obneneHeHue u celivac ABNSETCH OAHUM U3
ONacHbIX 4 NoNeToB METEOPONOrMYECKUX SBNEHUI.

ObnefieHeHWi0 NofABEpPXeHsl BCE TUNbl BO3OYLUHLIX CYHOB,
BKMOYaA CBEPX3BYKOBLIE CAMOMEThI, TaK Kak NpW B3nNeTe U nocagke
noboii CBEPX3BYKOBOW CAMONET NETUT CO CPABHUTENBHO HEBOMNBLLON
[O3BYKOBOM CKOPOCTHIO. OTNIOXKEHUS NbAa B NONETE, UX BUR U CTPYK-
Typa 3aBUCAT OT MUKPOCTPYKTYpbl 06nakoB, TeMnepaTtypbl Bo3gyxa
Ha 3lUenoHe noneta u pexuma noneta. Mo ¢BoeMy xapakTepy 3Tu
OTNOXEHUst MOFYT ObITh B BUAE NbAA, N3MOPO3N UNU UHES.

Nen moxer GbiTe NPO3payYHbIM, MaTOBbLIM (nonynpospaquIM
CMeLUaHHbIM) 1 GenbiM (KpynooBpasHbiM).

lpospauHsili ned obpasyercs, kak npasuno, Npu nonete B 06-
nakax, COCTOALUMX TOMbKO U3 NEepeoXnax[eHHbIX Kanenb, Unu nog
obnakamu B 30He MepeoxnaxaeHHOro AoXAA Npu Temneparypax ot
Hyna go -10°C. fleg otnaraerca BeCbMa UHTEHCUBHO, NpenMyLLecT-
BEHHO Ha nepegHUX KPOMKaX Kpbifa u cTabunusaTopa, Ha HOCOEOM
KOke camorneTa U Bosayxo3aabopHuke. OBpasyiolMics Neq, rmagkui
MNOTHO NPUNKUNAET K NOBEPXHOCTU CamoneTa, yaanseTcs ¢ TPY4oM.,
OO6bIYHO NPO3paYHbIN NeS He3HaYUTENbHO UCKAKAET NPOdUNb Hecy-
LUX MOBEPXHOCTE! CaMoneTa U ManoonaceH Jo Tex nop, noka Ton-
LuHa nbaa HebonbLias, [pu 3HaYUTENBHON TONLWWHE TaKOe OTNOoXe-
HWe NbRa CTaHOBUTCA ONAaCHbIM,

3mo unmepecro:
Toxany#t, kaxIOMy H3 BaC, YBaKacMblii yuTarTeNhb, MPHXONUIOCH
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BHETh 3UMOH Ha acabTe PACKATAHHBIE MANBYHIIKAMH TAK HA3bIBAEMbIE
Katky M JaXe KararbCd Ha HuX. MIHOTAa WX MOXHO YBHZACTH Ha CHETY, &
HHOTAA I1OJ TaKHM KaTKOM IIPOCMAaTpUBACTCA achaan. 3TO ¥ €CTh KaK pas
NPO3pa4HbI JIet, ¥ yBUAETD €10 3HAYUTEIBHO NPOIIE, UEM NPO3PATHBIH JIek
Ha TOBEPXHOCTH camonera. DU3UKa 00pa3zoBanHys ONHOIO W APYToro ibja
MpaKTHYECKH ONEHAKoBa. Jlake KOTAa Ha ac(aisre HAIMHAET TaATh CHEL
U Ha TPOTYape MHOIO BOMBI, KATOK «IEPKHUTCA» — TaK NPOTHO OH TIPHIMMA
K ac¢ansry. BOT 9eM omacHBI TaKKe KaTKW HA acdansTe, BOT YeM ONaceH
Nipo3pa4HEIil NeR Ha CaMoIIeTe.

Mamosbiii (nonynpospaynsil, cMelanHbill) ned BO3HKKAET
npu noneTe B cMellaHHbIX oOnakax, CoCTOAWMX U3 GONbLUIOrO KONMU-
YECTBa MENKMX U KPYTIHbIX NepeoxXnaxaeHHbIX Kanenb, a Takke U3
NERAHBbIX KPUCTANMOB U CHEXUHOK. KpynHbie kannu pactekalTes U
3aMep3aKT, a Merkue, CTarnkuBasCh C CaMONETOM, 3aMep3aloT He
pacTekanch. CHEXWHKA U KPUCTanNNbI, APUNUNas K 3amepsatoiLeii Bo-
LAHO NNEeHKe, BMEP3aKT B Hee 1 oBpasyloT neasHoe OTNOXEHUE ¢
MaToBOI LLIEPOXOBATOl NOBEPXHOCTHLIO, PE3KO yXyALlaloLiei aapogn-
HaMWYECK1e XapaKTEPUCTUKN caMoreTa. Takoe OTnoXeHUe BO3HUKa-
€T Yaile BCETO Npu Temneparype Boaayxa oT —6 Ao —10°C v aensetcs
Haubonee TsKenbiM 1 ONacHLIM BUGOM oBneaeHeHus.

Benwili (kpynoobpasHbill) ned BO3HUKAET BCMEACTBUE 3amepaa-
HUS MENKUX Kanenb Npu Temnepatype Hwke —10°C. ObneaeHeHue
TAKOro xapakrepa obbiyHO HabnopaeTcs B obnakax, COCTOALMX U3
CPaBHUTENbLHO ORHOPOAHLIX Menkux kanenb. OBpasyrowuiics Genbiii
NIOPUCTBINA NeL, HeNMNOTHO NPUNUNAET K NOBEPXHOCTU camoneTa. [pu
APOAOIMKUTENBHOM NONETE U YBENUYEHUN NACTHOCTU NbAA OH MOXET
MPeAcTaBnaTh CePbEIHYIO ONACHOCTb.

Usmoposb. Miamoposb npenctaenset cobol 6enoe KpynHosep-
HUCTOE - KPUCTaNNMUYECKOEe OTNOXeHWe, obpasylolleecs npu rnonere
B obnakax npu temneparype 3HauuTenoHo Huxe —10°C. N3moposb
BO3HUKAET NpU 3amep3aHui kanenb BMECTe C NeaaHbIMY KpucTanma-
MU. OHa MMEET HePOBHBbIN LWePOXOBATEIA By, HENPO1HO NpUnUNaeT
K NOBEPXHOCTW CamMoneTa U CAyBaeTCs BO3GYLLUHBIM NOTOKOM.

UHel. Winei npepctaensaer coboit Denbli MenkokpucTannu-
YECKWA HaneT, BO3HMKAOWWA B pesynbrate cybnumauuyt BORSHOIO
napa. pu BubpaLMu camoneTa oH Nerko OTAENAETCs OT ero nosep-
XHOCTU U 0BObIMHO He CO3RaeT TpygHocTeln ans nonetra. OnacHocTb
NPenCTaBNAET TONbKO OTNIOKEHUE MHEA Ha OCTEKEHUM KabuHbl, 4TO
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cosfiaer onpeaeneHHble TPYAHOCTY Npu BUsyansHOM oB30pe U Kak

crefcTeUe — Npu yNpaeneHuy CamorneToM.

NensHble OTNOXEHUSA, BCTPEYatOLLUECA B MOMETE, MOXHO Tak-

Xe knaceudmumpoBarth no hopme OTROXEHUN fibAa Ha NOBEPXHOCTU

BO3AYWHOro cyaHa. Mpu knaccudukauuy NegstHbiX- OTROXEHWR no

3TOMY NPU3HaKy MOXHO BbiAENuTh creayoLye Buabl obneaeHeHus:

- npoghunbHoe omnoxeHue nsda. JTOT BUL obnedeHeHus Yatle
Bcero Habnopaetca B obnakax ¢ HebonblWoll BOAHOCTLIO Npu
TeMneparype sosgyxa Hmke —20°C. OTnoxeHue nbaa no opme
nosTopseT npodunb (dhopmy) Toit YacTit BO3RYLLHOMO CyAHa, Ha
KOTOPO#A 3TOT Neq OTNOXUICA, Takol Nen AepKUTCS Ha NOBepX-
HOCTY O4€eHb MPOYHO, HO HE O4YEHb ONAaceH, Tak Kak TOMbKO yBe-
NvuUBAET BEC CAMOEeTa U He O4YeHb UCKaxaeT (yxyhlaet) ero
a3poAnHaMUYECKUE XapaKTEPUCTUKI.

- xenobkoenill sud obnederHerus. Takoh Bug ofinegeHeHust Ha-
6nofaercs Toraa, Koraa Ha nepedHei KPoMKe Kpbina Temne-
paTypa BO3gyXxa Bbillle HyNs rpPagycos, a Ha OCTanbHOW YacTu
Kpbina — HUXe Hyna rpagycos. MHorga Takoi sug obnegeHeHus
Habngaercs v nofnerte B KpynHokarenbHblix 0bnakax. Kanns e
KpUTUYECKON (NepeaHen) Touke kpbina uUs-3a ceoux Bonblumx
pasMepoB He ycrneBaeT cpasy 3amep3HyTh, pacTekaercs no
MOBEPXHOCTY KpbiNa U 3amepsaeT Ha HEeKOTOpOM yaaneHuu oT
nepeaHed kpomku., 3a CYET 3TOr0 «HapOCThl NbAa» NOSBNAOT-
CA He Ha camoii nepegHeid kpomke, obpasys kenobkosblit BUA
ofnepeHenun. 3ToT BUA obneneHeHus obpasyerca B obnakax ¢
BonbLoi BoAHOCTLIO MPU TeMAepaType Bo3gyxa ot -5 go -8°C.
Takoit Bug obnepeHeHns AOCTAaTOMHO ONaceH, Tak Kak, C OfHOiA
CTOPOHbI, OH CPaBHUTEMBLHO NPOYHO AEPKUTCA HA MOBEPXHOCTU
CamMorneTa, a, C ApYroft CTOPOHbLI, 3HAYUTENbBHO U3MEHSAET hopmy
obTekaeMbIX YacTeil camoneTa n yXyauwaeT ero aspoanHamMuky.

Omo unmepecHo:

Bawm, yBaxaeMElil quTarenp, N0 Beeil BEPOATHOCTH, NPUXOIMIIOCE, H
HE pa3, OKA3EIBATHCA Ha YIHUIE ITOA JOXKAEM B HOCTaTOYHO BETPEHYIO IO-
roxy. Ilps Takoit 1OTOfE 30HTUK OT JOXMS NPaKTHIECKH HE CTACAET, HO,
€CJIM OH Y BaC €CTh, BRI 0643aTeNbHO UM TONB3yeTeCh. TaK BOT, BB HIETE MO
YIMIE B TaKyIO [Orofy HOX 30HTOM. Kak BaM mpuxonuTcs Aepxkarh 30HT?
Bce nipocto: BHI AEpKHATE €0 TakHM oOpasom, 9T06br Haeraromuii BeTep
oOTekas Balt 30HTHK. Ecy BApyr BBl KaK-TO HEOCTOPOXKHO NTOBEPHYIH 30HT
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MK BeTEp BHE3aHO W3MEHMIT HATIPAaBIeHUE M 3ayl BO BHYTPb 30HTA, TO
YAEpXKATh 30HT B pyKax U, TeM 6oJiee, CIacTUCh OT K0S NPU TAaKOM MOI0-
JKCHUH 30HTA U TAKOM BETPE HEBO3MOKHO. Ananoradaeie IMTPOUECCHI TPOHC-
XORAT M Ha caMoiieTe NpH XemoOGkoBoM Buze obneneHeHns. Obnenenenas
IOBEPXHOCTH CaMOIIETa MPEACTaBIAET coGoi (30HTHK Ha06OPOT» CO BCEMH
BLITGKAIOHIMMH OTCIOfIa OCTeAcTBIAMEL [Toxanyit, Janblne MPOSCHATh CH-
TYaLHIo yike He Tpefyercs.

- . xaomuveckull sud obnedeHeHuUs. JToT BUp obneaeHeHust Ha-
GniofaeTcst Npy noneTax B cMellaHHbIX obnakax n ocagkax. Ha-
pOCTHI Nbaa npu aToM B ByKBanbHOM CMbICHe CoBa «TOpYar B
pasHbie CTOpPOHbI», JTOT BUA obneaeHeHUa [0CTaTouHO onaceH
1 6bIn 6bl gaxe onacHee npefblayLlero, HO OH O4eHb HEMPOYHO
YOEPMMBAETCS Ha NOBEPXHOCTU CAMONETa U NErko CAyBaeTea no-
TOKOM Haberatoulero Bo3ayxa.

[nst oLeHky BNuAHWUA obrnegeHeHns Ha noneT BBOAUTCS MNOHA-

Tue uHmeHeusHocmu obnedeneHus. B camom obLueM BUAE UHTEH-

CUBHOCTE obneneHeHUs 310 Macca nbga, KoTopast OTKNaOblBaETCH

Ha eauHUUEe MNowWanu B eauHuLy spemenn. OgHaKo, 1 Bbl 3TO XO-

poLuo cebe NpeACTaBnsIETE, YTO UHTEHCUBHOCTL OBnNeaeHeHUs B No-

nere Tak He UsMepuLub. MO3TOMY B aBMaLmMmM noj, UHTEHCUBHOCTHIO
oBrnegeHeHns NOHUMaKT TONWUWHY CIOS NbAa, KOTOPLIA OTKNaabLIBa-
eTca Ha nosepxHocTu BC B eAunHuly BpemeHn. PasmepHOCTb y MH-

TEHCUBHOCTW obrieaeHeHusa [MM/MUH].

OBnefeHeHue cyutaeTcst crabblm, ecnv ero UHTEHCUBHOCTb
( 1) He npesbiwaeT 0,5 Mm/MuH. OBo3HavaeTcs Takoe obnegeHeHne
3HaukoM (Y). YMepeHHbIM cyuTaetcs obnegeHeHne ¢ NHTEHCUBHOC-
Tbto oT 0,5 0o 1,0 Mm/mMuH 0B03Ha4aeTCA Takoi we BykBoi (@), Tomnb-
KO C ABYMSA BEPTUKaMbHLIMK YepTamu. CunbHoe obnegeHeHne UMeeT:
WHTeHeUBHOCTL oT 1,0 A0 1,5 MM/MUH, a OYeHb cunbHoe — cabite 1,5
mm/MuH. OBa Buaa obnegseHeHust obosHavaiotest BykBoi (Y) € Tpems
BEpTUKaNbHbLIMK YepTaMu. :

WHTeHCUBHOCTD OONEAEHEHNS B 3HAYMTENLHOW Mepe 3aBUCUT OT

TUna camoneta. 3BecTHbI CnyYau, Koraa nocne noneTa camoneT «npu-

BO3WUA» CMol Nbga TonwmHow Gonee 10 cm! CoBepLUeHHO O4EBUTHO,

YTO Takoe KOMNuuecTsa NbAa Ha NOBEPXHOCTW CaMOoreTa CHUWKAET ero

MOTOMOK, BarkbHOCTb NONETa, MAHEBPEHHOCTb Y MOLLHOCTL ABUraTENeN.
C yBenuueHnem ckopocTW foneta UHTEHCUBHOCTL obneaeHe-

HUSI YBEMUYMBAETCS. ITO CNPaBeSMMBO BCErAa, HO TONBKO A0 TaKOW
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CKOPOCTU MOMeTa, NoKa B [erno «He BMELUMBAETCA» KUHETUYECKUNA
Harpes NOBEPXHOCTU camoneTa. KuHetnueckuii Harpes NoBEpXHOCTY
BO3AYLUHOTO CyAHa BO3HUKAET 3a CHET COYAaPEHNA MOIEKYN BO3ayxa
C MOBEPXHOCTBLIO U MOXET JOCTUIaTh 3HAYUTENBHOM BEMUYUHBI,

3mo unmepecHo:

B KoHIE COPOKOBEIX T'ONOB IPOIIIOrO BeKa Ilepell aBHaKOHCTPYKTO-
pamu cTosna NIaBHaA nMpobreMa — IPeoAoIeHue 3BYKOBOTO Gaphepa, a mpu-
MEPHO Yepe3 AECATOK JeT IMaBHoH cTana npobieMa NpeosoNeHns TeNmIoBo-
ro 6apsepa. eno B ToM, uTo Mpy GONBMION CKOPOCTH IOJIETa KMHETHYE CKHil
HarpeB HacTOIBKO BENMK, YTO IIOpajih, U3 KOTOPOro JeNanca M Jeiaercs
(ro3enmk caMoNeTOB, He BBHIACPKUMBAN TaKMX BBICOKHX TeMrepatyp. ITpu-
IMNOCK [epeIHUe KPOMKH KPHUIBEB U NPYTHX yacTelf camorera Aenarhk w3
Gonee KapOIPOYHEIX THTAHMEBLIX CIUIABOB, B ITOCHEACTBUM IPH KOHCTPY-
HMPOBAHMM KOCMHMYECKHX Kopalbnel H 5TH CIUIaBbl NPHIUIOCH 3aMEHSTH Ha
Gonee TepMOYCTOHIHBEIE KepaMITIECKue TIOKPHITHA.

BenquHy KMHETUYECKOro HarpeBa noBepxHOCTU CaMoneTa
MOXHO onpeaenuTb No cbopmyne

2 2
AaT=Y___ 5(_3’._ (3.28)
2000 "\100

rae: V - cKopocTb noneta B M/c.

laBainTe, ysaxaemblil yutatens, NPpUKUHEM, Yemy Gyaer paBeH
KUHETUYECKUIA HarpeB Npu pasHbiX CKOPOCTAX nonera:
- npu ckopocty noneta 360 km/d (100 M/c) — npuMepHas CKOpOCTh
NoneTa BEPTONETOB — KUHETUYECKUN Harpes AT = 5%
- npwu ckopocTy noneta 720 km/y (200-m/c) ~ npuMepHas ckopocTb
noneTa camoneToB MECTHbIX BO3AYLUHLIX NUHUMA — AT = 20°;
- npu ckopocTu noneta 900 km/4 (250 m/c) — ckOpPOCTL NONETa CoB-
pPEMEHHBIX MarucTpanbHblX camoneTos — AT = 31°;
- npu ckopoctu noneta 1200 kmM (340 m/c) — ckopocTb aByka
(M=1)-AT =617 _
- pw ckopocTu noneta 2400 km/y (680 m/c) — ckopocTb M=2 —~ AT
= 240°,
FNsasa Ha ykasaHHbIe BbILLEe BEMUYUHEI KUHETUYECKOIO Harpesa,

177




CTaHOBUTCA MOHATHBLIM, YTO Npu BOrbLLNX CKOPOCTSIX floNeTa NoBep-
XHOCTb camoneta npu NioBbiX TeMnepaTypax HapyXHOro BO3gyxa
MOXeT ObiTb HE TONbLKO TENION, HO U TOPSIYeil, U HK O Kakom obnese-
HEeHWUK Toraa peun ObiTh HE MOXET.

CnpasearnneocTy paju CreayeT ckasaThb, YTO KUHETUYECKUI Ha-
rpes, onpegeneHHbiii no dopmyre (3.28), byaet HabnonaTbea TOMb-
KO B CyXOM BO3AYXe, a B CyXOM Bo3fyxe obrneaeHeHue, €CTeCTBEHHO,
Habrniogathca He Byaer. Bo BNaXXHOM BO3AyXe BENUYUHA KUHETUYEC-
KOro Harpesa NpumepHo B ABa pasa MeHblle, YeM B CYXOM BO3gyxe,
a HarpeB GOKOBbIX NOBEPXHOCTER CaMONeTa COCTABNAET NPUMEPHO
70% oT Harpesa noboBkIX ero YacTei. CoBeplleHHO 04EBUAHO, YTO
OT KUHETUYECKOrO Harpesa, onpeaeneHHoro no gpopmyne (3.28), oc-
TaETCA NPMMEPHO OfHA TPETb, U UMEHHO 3TOT HarPeB HYXHO YYUTbl-
Barb Npu NporHose obnefieHeHns. Ecriv Temnepatypa NnoBepxHOCTU
CaMOoneTa C YYETOM KUHETUYECKOFO Harpesa GyaeT oTpULATENbHOIN,
TO B 3TOM criyyae obnefeHeHne BO3MOXKHO, a €Cln NONOXUTENEHOR
- obnegeHeHus He Byger.

W3 aToTO paccyXaeHus CTaHOBUTCH MOHATHBIM, YTO obneaeHe-
HUE CKOPOCTHbBIX CAMOSIETOB BO3MOXHO TOMBKO NMPU 4OCTATOMHO HU3-
KX Temneparypax Bosgyxa. B uenom ycraHosneHo, YTo Haubonee
UHTEHCUBHOE oBnepeHeHue HabniofaeTcs B MHTEpBane Temnepa-
TYp BO3gyXa Ha awenoHe nonera ot 0°C fo -20°C. ObneaeHeHle B
ocafikax cBf3aHo ¢ nonetamu nog obnakamn, Hanbonee onacHbiMu
BUOSMU OCaAKOB ANA BO3SHUKHOBEHUSI obnefeHeHns ABNSOTCA ne-
peoxnaxpeHHbIl Joxap U MOpoCk. MHTEHCUBHOCTL 0bneseHeHUs B
3TUX BUAAX OCaAKOB MOXET NMpPeBbILaTh 1 MM/MUH. B cHere obnepe-
HEHMS, KaK NpaBuno, He HabnonaeTcs, Tak Kak Cyxoll CHer cayBaeT-
CHl NOTOKOM BO3ayxa. OBnefeHeHNe MOXET UMETh MECTO TOMbKO NpPK
BbINageHUM MOKPOrO CHera.

[nst OUEHKW BO3MOXHOCTU BOSHUKHOBEHUSA 0BreaeHeHus BC v
€0 MHTEHCUMBHOCTM CUHONTUK AOMKEH OUEeHUTb pacnpeaeneHne TeM-
neparypsl U BAAXHOCTW BO3AyXa, Hanu4me obnavyHocTu U BOGHOCTU
06rakoB.

Oporpacdus paitoHa Norera Take HaknagblBaeT CBOK oTneva-
TOK Ha BO3MOXHOCTb BO3HWKHOBEHUSI 0BNEfEeHEHNS U €r0 UHTEHCUB-
HOCTb: Ha HaBETPEHHOW CTOPOHE BCERAa co3aarTcs GraronpusiTHLIe
YCNOBWS NS BOZHUKHOBEHMWS U pa3suTust obnavyHoCTH U yBenudeHus
WHTEHCUBHOCTY oBnefeHeHuns, a Ha NoABETPEHHO! CTOPOHE — YCno-
BWS ANS pacTekaxust 0brnavyHoOCTN U YMEHbLUEHUS) UHTEHCUBHOCTMW 06-
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neneHeHna Unu ero npekpaweHust.

Memeoponozuyeckue u CUHONMUYECKUE YCIo8us o&neaeHe-
Husa. OueHb Bbl XOTENOCh, YBaXaeMblit YyuTaTens, YTobbl Bbl MOMMK
NPaBUNbLHO OTBETUTL Ha BONPOC: KaKas pasHuua Mexay MeTeopono-
rAYECKUMIA U CUHOMTUUECKUMU yenoeuamu. W xoTa spech Bee gocra-
TOYHO MPOCTO Y NOHATHO, MHOMAA OTBET Ha STOT BONPOC BbI3LIBAET 3a-
TpyAHeHus1. TToscHAEM: MemeopomoaudecKkue ycosus — ato guanka
BO3HWUKHOBEHUS ABNEHUSA, @ CUHONMUYECKUE YCNnoaus — 3TO XapaKkTe-
pUCTUKa TEX CUHOMTUYECKNX YCNOBWIA, NPU KOTOPLIX AaHHOE ABREHNe
Habntogaerca. Bce TonbKo YTO ckazaHHOe OTHOCUTCS He TOMbKO K 00~
nejeHeHuto, a Kk moboMy METEOPONTOrMYECKOMY SBNEHUIO,

Memeoponoauveckue ycnosus obnedeHeHusi. Fosopa o duau-
ke obnefeHeHus, MOXHO elle pa3 NogyYepKHYThb, YTO ANA ero Bo3-
HUKHOBEHUS HeoBXOOUMbBIMU YCNOBUAMK ABAFIOTCA Hanuuve oTpu-
LaTenbHo# TEMNEPaTypbl NOBEPXHOCTY BO3AYLLHONO CYAHA (C y4YeToM
KUHETUYECKOrO Harpesa) 1 Hanuune B BO3flyXe CKOHAEHCUPOBaHHOI
Bnaru (obnaka, ocagku). CnpaBegnuBOCTA pPaau HYXHO cKasaTb,
YTO MHOrga (CpaBHUTENHLHO pegko) obrneneHenue nosepxHoctT BC
MOXET MPON3OHTU U NPU HENOCPEACTBEHHON CYBrMMaLIM BOASIHOIO
fiapa, Ho Takoe ofneaeHeHUe OnacHbiM, NoXanyil, He HasoBeLlb, U
NepeYnCnerHHbIX Bhille ABYX YCNOBWA MOXHO CYMTATh AOCTETOMHLIM
Ans BO3HUKHOBEHUA obnefeHeHus.

CuHonmuuyeckue ycnosus obnedeHeHus. 34eChb B NEPBYIO Ove-
penb HYXHO OTMETUTb, YTO B 30He aTMocepHbiX poHToB obnege-
HeHue BC BcTpevaetcs vallie, a ero UHTEHCUMBHOCTE 3HAUUTENbHO
Gonblie, Yem npy BHyTpUMaccosol obnayHocTu. Ha Tennbix ¢pon-
Tax obrieaeHeHve Yauje Bcero Habniofaercs B TENNOM BO3AyXE B
uHTepeane temneparyp ot -10 go -20°C. Yem akTuHee poHT, uem
4yeTye B 30HE HPOHTa MPOCHEXUBAOTCA BCE (PPOHTaNbHLIE Xapak-
TEPUCTUKN U NPU3HAKY, TEM UHTEHCUBHEE obnegeHeHre B 30He Ten-
noro ¢poHTa. Ha xonogHeix (hpoHTax, Taloke Kak U Ha Tennbix, 06~
nefeHeHve Yawe HabnogaeTea B TennoM sosayxe. MHTEHCUBHOCTD
obriefeHeHUs 3aBUCUT OT TUNA XonofHoro ¢poHTa. Ha xonoaHbix
hpoHTaxX Nepsoro poaa UHTEHCUBHOCTL obneaeHeHus, Kak npasuno,
He NpeBbILLaeT YMEpPEeHHYIo (ecni Ha 3TOM (PPOHTE HET KY4YEBO-AON-
JAeBoli 0BnNayHOCTK), a Ha XOnoAHBIX PPOHTaX BTOPOrO POAA UHTEH-
cvBHOCTb obnefeHeHua obbiuHO cunbHas. Ha dpoHTax okknosuu
obrnegeHeHne yaile BCEro Habn[aeTca B 30HE TOYKU OKKIHO3UMW B
paiioHe xonogHoro poHTa. TeMnepaTypHbIi Croii, B KoTopoMm obne-
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AeHeHue BC Bo3HUKaeT Haubonee 4yacto, Ha Bcex DpOoHTax ocTaeTcs
NpUMEPHO OAUHaKoBbIM: OT -5 40 -20°C.

Mpn HanW4uK B paitoHe NONETOB BHYTPUMACCOBOR ofnavHoc-
Tu obneneHeHue BC Taioke BO3MOXHO. Ero MHTEHCUBHOCTL 3aBUCUT
oT ¢opmMbl 0BNaYHOCTU U €€ BOAHOCTU. M3 BCell BHYTPUMACCOBOI
obnayHocTn valje scero obnegeHeHue HabnwIaeTcs B CRNOUCTBIX
ofnakax U Ky4eBo-foxaesbix obnakax. B cnouctbix obnakax ro uH-
TEHCUMBHOCTU npeobnafaeT ymepeHHoe obnefeHeHWe, a B Ky4yeso-
DOXIEBbIX — YMEPEHHOE Unu cunbHoe obneneHeHue.

C TO4KW 3pEHUS BbINOMHEHNSA NONETOB B YCIOBUAX BO3MOXKHOMO
obriegeHeHUs NS aBuaLuy HanbonbLUy ONAcHOCTL NPEACTABNSKOT
cnoucTo-goXaeBbie obnaka npu NoneTax marucTpanbHbIX camore-
TOB ¥ CNOUCTbIE oBnaka Npy noneTax BepTONETOR U Manoil aBuaLuy.

3mo unmepecHo:

Bo Bcex MeTeOpOomorHIeCcKrX KHIDKKAX M y9eOHHKaxX [paBHIbHO Ha-
TicaHo, yTo Hauboliee CHIEHOE ODJIecHeHUs HAOMOIAETCA PU MONETe B
KyYeBO-IOXK/eBOM 001a9HOCTH, 2 HAUOOMBITYIO ONACHOCTh A HOIIETOB C
TOYKM 3peHus o0JieNeHeHHd NpeJCTaBIsIOT CIOUCTO-MOXKAEBRIE o0naka. B
qeM 31eck neno? Oka3bIBaeTCs, 4TO BCE O4Y€Hb NpocTo. JeiCTBUTENRHO,
WHTEHCHBHOCTh OOlIcfieHeHNE B Ky9€BO-TOXKIEBEIX 00MaKax 3HAYUTEIRHO
Oouibire, Y€M B CIIOUCTO-TOKEEBRIX oOnakax. OnHako, mpaBMIaMH MOje-
TOB KaK rpaXxJaHcKol, Tak ¥ BOCHHOH aBHALMH JIETaTh B Ky4eBO~I0KNEBOM
00NaYHOCTH KaTEerOpPHYECKH 3alPelmeHo. BoT U monyJaercs, 9T0 «CaMbiM
CTPaLIHBEIM 3BEpeM». IS TI0JIETOB OKa3aach CIOMCTO-NOXKACBad, a He Kyde-
BO-JOXK/IcBasA O0IAIHOCTB.

Kak ykasbisanochk BbilLie, 06negeHeHunIo nogBepKeHs! Boe, Aaxe
CKOPOCTHbIE 1 CBEPX3BYKOBbIE CaMoneTbl. [1eno B TOM, 4TO Npu B3fie-
T€ W 3aX0fAe Ha NocaaKy HUKaKoW «CynepcamoneT» He MOXKET NETeTb
CO CBEPX3BYKOBOW CKOPOCTbI0 {(OH 3TO HE MOXET genartb Ha BbiCO-
Tax Huxe 10000 m). Mostomy W Haw Ty-144, 1 Hawwu U 3apybex-
Hbl€ CBEPX3BYKOBbIE BOEHHbIE CAMONETL! HA 3Tane B3neTa 1 nNocagku
noasepxeHbl obneneHennto, CoO CKOPOCTHLIMW CaMoneTaMu 3Oech,
noXanyi, BCe NPOCTO U MOHATHO. XOYETCH OTMETUTL TONBKO OAWH
MOMEHT. TaK KaK KUHETUHECKUA HarpeB NoBoBLIX U BOKOBLIX YaCTEN
camoneTa pasHbiil, Npy ONpeaeneHHbIX YCIOBUSAX MOXET BO3HUKHYTb
Takaa cuTyauus, Korga Temneparypa nofosoii 4acTu Kpbina oyaer
NONOXUTENBHOWN, a BOKOBOIA HacT Kpblna — oTpuuyartensHoi. Ecrec-
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- TBEHHO, 4TO MPU 3TOM Ha NOBOBOI YacTu nen OTKMagbIBaThca He By-

AeT, a Ha 6OKOBOIA NMOBEPXHOCTU OTNOXEHWE ba BO3MOXHO. 34ech
nossnaeTcs husnyeckas BOSMOXHOCTb BO3HUKHYTh OBNeAeHeHWio ¢
xenobkosoil hoPMOoii OTNOXEHWS NbAa, kKoTopas Hanbonee onacka,
1 O KOTOPOW Mbi C BAMU YKe FOBOPUMM.

Bepronerb 6onee nogeepxersl oBnegeHeHmnio, YemM CaMmoneThl,
W X YUCTO TEXHUYECKM 3HAYUTENBHO TPyAHEE 3aluTUTL OT obnege-
HeHust. 3TO HECMOTPSA Ha TO, YTO m3nYEecKUe yernoeus obneaeHeHus
CaMONETOB U BEPTONETOB NPaKTU4YECKU OQUHAKOBSI.

Bepronetst MoryT obriegeHeBaTh KaK npu ropu3oHTanbLHOM, TaK
U Npu BepTUkanbHoM nonete. flpu ropus3oHTaNLHOM nonere ¢ OT-
HocUTENbHO BONBLLUOA CKOPOCTLIO B YCNoBuaX, BriaronpuaTHbiX Ans
obnepneHeHus, neg obblMHO OTNAraeTcA Ha BUHTAX, NOBOBLIX YaCTAX
BepToneTa, HOCOBON 4acTh KabWHbl, aHTEHHaX, NPUEMHUKE BO3RYLL-
HOro JaBneHusi U T.4. BO Bpems nonera ¢ OTHOCUTENBHO ManbiMu
CKOPOCTSIMU B pEXUMaX Habopa BbICOTh! U BEPTUKANBHOTO CHUKEHUS
WK npu BuceHun obnefeHeBaloT TonbKo BUHTHL Mpi nepeoxmak-
AEHHOM AOXAE, MOPOCU, MOKPOM CHere KpoMe BUHTOB MoryT ofine-
[eHesaTb U Apyrue 4yacTu Beprofnera.

HanGonbliylo onacHocTb npepacTasnaer obnegeHenue Hecy-
Lero BUHTA, KOTOPOE BO3MOXHO npu nobomM pexuvmMe noneta sep-
Tonera. ObnegeHeHne nonacTtei BUHTOB OTNUYAETCA 3HAUUTENbHBLIM
ceoeoBbpasuem. CkopocTb 06TeKannsa NonacTy BO3LYLUHBIM NOTOKOM
V3MEHSETCH B 3HAYUTENbHbIX NPeaernax: OT NOYTH 3BYKOBOM Ha KOHLIe
nonactu 4o oTpuuarenbHon B 3oHe 06parHoro obrekaHus. Flocnea-
HAS npeacTasnaer coOol 30Hy B KOMNEBOH YacTy NONacTu, B npeae-
rax KOTopol nonacTb ABUXKETCA 3agHel KPOMKOI Brepes.

UHTEHCMBHOCTb OBNEAEHEHUA BUHTOB NPU NOCTOSHHOM YuUcChe
060pOTOB ABUraTENA 3aBUCUT OT NUHENRHOW CKOPOCTN ABUXKEHUS No-
racTeit Npu BpaLlaTenbHOM ABUKEHUW, OT Marepuana, U3 KoToporo
caenaHbi onacTy, U KayecTea ero 06paboTky, a TaKke OT METeoPo-
norudeckux dakropos. Cpeau nocneaHux Haubonee CywecTBEHHbI
BOAHOCTb obnaka, pasmep obnadyHblX Kanens U TeMneparypa so3ay-
Xa. HTeHcuBHOCTL obnegeHeHus Tem Bonbiie, Yem Bonblie Bog-
HOCTb 0Bnaka U kpynHee Kannu.

Mpu Temnepatype Bosayxa -10°C u Huwke NoONacTu Hecylyero
BUMHTA OONBLUMHCTBA BEPTONETOB obrnedeHeBaldT NPaKTUYECKU no
Bcel anude. Mpy nonete ¢ NOCTynaTenbHON CKOPOCTLIO Nef oTna-
raeTca BAOMb NONACTU HEpaBHOMepHO. Tak, B 3oHe oBpartHoro ob-
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TEKaHWU MHTEHCUBHOCTL ODNeNeHEeHUs HEBENUKa M Nlb HEMHOrO
BO3pacTaeT BAoNb nonactu. 1o Mepe yaaneHus oT OCK BUHTA UHTEH-
CUBHOCTb 0BneaeHeHUA HaUUHAET JOBOMbHO ObICTPO YBENMUUMBATLCA.

Korpa Temnepatypa BO3AyXa Bblllle HEKGTOPOW fnpeaenbHOI Be-
NUYKMHBI, KOHLUEBLIE YaCTK onacrell nepectalT ofnegeHesarb, Noc-
KOMbKY KUHETUMECKI HArpeB 3ToM YacTu ronacTe# CTaHOBUTCS JOCTa-
TOYHbIM ANA TOro, YTobbi TEMMNEpaTypa 34ech Obira NONOKUTErNLHOMH.

Bcnegcreue coBMeCTHOTO BO3feCTBUA TeMNepaTypbl Bo3ny-
Xa U CKOPOCTU NOTOKa OTMOXEHWE NbAa no AnvWHE Nonactt MOXeET
nMeTh pasHele opmel. Ha hopMy oTnoXeHUs Nbla BIUAIOT Taloke
pasnuyHble HebonbliMe HEPOBHOCTU NOBEPXHOCTU NONACTU.

Mo cpaBHeH#to ¢ camoneTamu BeproneTol Honee YyBCTBUTES b-
Hbl K ofriefleHeHuIo, TaK KaKk Ha nonacTaxX BUHTOB Nep oTKnagbisa-
etcs BuicTpee, yeM Ha NITOCKOCTSAX CaMOIETOB MNPU OQHUX U TEX ke
fIOroAHbIX ycnoeuax. MNoaromMy O4eHb 4acTo B TeX Crydasy, Korga B
NPOrHe3ax norogbl ykasbiBaeTCa YMepeHHoe unu curibHoe obnege-
HeHue, noneTbl BePTONETOB HE NPOU3BOAATCA.

ObnepeHeHne BepTONETOB Hanbonee BepoATHO NPU NONETax B
obnakax, B 30He NepeoxnaxieHHoro AoXaA U Ha OTKPbITEIMU BOA-
HbIMW MPOCTPAHCTBaMY NPU TEMNepaTypax sosgyxa ot 0 go -10°C.
Ecnu riorieT BoInonHAETCA Npu TeMiiepaTypax Bosgyxa -20°C 1 Huxe,
nen MOXeT 06pasoRaTRCA HA BHYTPEHHEN NOBEPXHOCTU (DOHAPA Ka-
61HbI BEPTONETE, B peaynsTaTe Yero CUnkHO yXYALIATCA YCnoBus
0630pa U 3aTpysHESTCa BUSyaribHas opueHTUpesKa.

Imo unmepecys:

B0 MHOr#uX pyKOBOACTRAX IO 3KCIAYATAUMH BEPTONETOB HAIHCAHO,
9T0 Y TypOOBHHTORBIX BEPTONETOBR O0NeACHEHUE HAYMBAETCA TPU TeMIle-
parype Bosmyxa +5°C @ HEoKe, TPHIEM B NMEPBYIO 09Epelh HAYUHAIOT 00-
Ji€ieHeBaTh BXOjHEIS YCTpo#icTBa ABHTaTeNneit (Bosmyxozabopamkn). ToMy
eCTs (usiTeckoe 00BACHEHHE. BXONHOE YCTHONHCTBO, BCACHBAs BO3AYX B
IBHTATENb, HECKOIBKO YMEHLIIAST JABICHUE HA CAMOM BXGlE ITOT0 YCI-

YMCHBUICHHA TaBICHUA YMEHBIIACTCH M TEMICPATYpa, KQTOPAas IIDY teM-~

nepaType Bosnyxa +5°C Moxet CTATE GTPULIATERBHOM, a CITEAORATEIRHO, U
CHOCOOHOM BRrinaTh 0OIeCHEHHE,

{UtineaeHeHve BO3AYILIHOMO CYAHA B [ONETS KECTONBLKO Onacke,
4TO NPaKTUMECKM HA KaXKAOM TUNE CaMoneTa w BerToiieTa npeayc-
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MOTPEHa U-UCnonbayercs kakas-Hubyab npoTueoobneseHuTenbHasn
cuctema (IOC). Bee cnocobbl 60pbbbl ¢ 06negeHeHNEM MOXHO pas-
[enuTb Ha HeckonbKo rpynn. OCHOBHLIE U3 HUX CNenyoUine.

Mexaxuyeckul ¢rnocob. 3TOT cnOcob 3aKMIOHaeTCA B MEXaHU-
YyeckoM yaaneHuu obpasoBaBLierocs nbha ¢ nobosbiX yacTel ca-
MOneTa, erc NNOCKOCTEN U XBOCTOBOIO onepeHuns. Cnocob npume-
HANCSA AaBHO HA HECKOPOCTHbLIX camoneTax. Ero cyTb 3aknioyaeTcs B
cneaylowem. B nepegHUX KpOMKaXx Kpbifnia, XBOCTOBOIMO OnepeHusl u
T.A. MPOKMNafbIBAIOTCA PE3UHOBLIE NPOTEKTOPL! (NPOLLE — Pe3uHOBLIE
LiNaKru), Yepes Kotopble NEPUoaNYeckn nPOmnycKaloT COKatblii BO3-
Ayx. MpoTeKTopbl HaYMHaOT NynNbCUPOBATh, NOMaTL Ned, KOTopbIk
Ha HUX OTIOXUTICA, a OCTarbHOE AenaeT BO3AYLUHbIA NOTOK, KOTOPBIl
9TOT Nen cayeaer. HegocTaTtkoM 3Toil NpoTuBooOGnemseHUTENbHOM
CUCTEMbI ABNAETCA HapylLEHNe aspoanHaMUYEcKUX XapaKTepucTuk
Kpblfia U onepeHus Npu B3AYTUM NPOTEKTOPOB, a Takke ux crabas
b EKTUBHOCTD.

DUIUKO-XUMUYECKUT  Cnocob. PUBUKO-XMMUYECKUA Ccnocob
BopbObl ¢ 06nefeHeHNEM OCHOBaH Ha YMEHbLLIEHUY CLIENNeHUs Nbaa
C NOBEPXHOCTbIO CaMONeTa Unu Ha YMEHbLUEHW TeMneparypb! 3a-
Mep3aHusa soabl. [Ins yMeHblieHus cunbl cuennexus nbaa ¢ obuins-
KOl camornera unu BepToneTa MCNOonb3oBanucb pasnuyHble 3aLyuT-
Hble MOKPLITUA B BUAE NAKOB, NacT Uy CMasok, a Takke BellecTsa,
He cMavuBaiolyuecs BoAo# (napaduH, BasenuH, XUpbl 1 T.4.), ogHa-
KO 3TW CpPEeACcTBa He ganu xernaemoro acddekTa.

3mao unmepecHo:

IMonpoGyiiTe OTBETHTh, YBa)KaEMBI{f UHTATENb, CKOJHGKO PAMMOB
KpacKy HYXHO M3PacXOKOBarTh I TOTO, YTOOBI ITOKPACUThL KBAXPATHEIH
MeTp MoBepXHOCTH. Eciu BEI demanu y ce0g IOMa PEMOHT, TO OYEBHIHO
3HaeTe, YTO Ha mokpacky 1m? mopepxHoctd Tpebyercs okono 200 r kpacku
(370 HOpMa pacxola KpacKu Ui Majdpa cpenHeit kBanupukamuu). ITycts y
«aBHALIMOHHOrO MallApay GyReT camas BHICOKad KBanuuKamud, u oH Oymer
pacxonoBarhb Bcero 100 r kpacku Ha 1M? noBepxunocta. Ho mnomane Ty-154
cocTaBgeT mpuMepHo 1000 M2, a CleJOBATENBHO, OKPAUICHHEIH CaMONeT
OymeT Bce BpeMs «Bo3uThy JuinrHux 100 xr! Bor mosToMy maHHBIH crioco0
60pr6bI ¢ obNexeHeHIEM He ONYYEUT IMHPOKOTO PacipoCTPaHEHUA.

bonbliee npuMeHeHe nony4yuno cMavusBadue salluiaemMbiX
o7 obneneHeHuns TIOBEPXHOCTEN MUAKOCTAMU, NOHDKAIOUWUMN TEM-
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repartypy 3amep3aHusi Bogbl. Takue XUOKOCTU LOMKHb! UMETL [O-
CTaro4HO HU3KYI0 TEMMepaTypy 3aMepsaHusi, XOpoLlo CMauvBarb
MOBEPXHOCTb, He BblTb AROBUTHIMU, HE KOPPO3UPOBATL U HE NOPTUTL
NakoKpacovHbIe NOKpbITUS. Takum TpeboBaHUAM OTBEYaKT CHUPTLI,
CMECh CNMpTa C rMUUepuHoM U Jpyrue XUaKocTM.

JJaHHblii cnocob ucnonb3yeTcs, B OCHOBHOM, ANS 3aLjuTbl OT
ofnefeHeHUs BUHTOB U CTEKOMN KabWHbI, XOTS MOXET NPUMEHSITLCA U
BANA 3almnThl o1 obnefeHeHUst NNOCKOCTER ¥ XBOCTOROIC ONEPEHUs.
IMaBHble HeAOCTATKU STOFO METOAA 3aKMKYAKTCA B TOM, UTO, BO-NEp-
BbIX, TOT CMOCOE He YCTPaHAEST TOT NEA, KOTOpbIt e obpasosarics.
Bo-BTOopbIX, aHTUOONEfeHUTENbHAsA CUCTEMA TaKoro AENCTBUA uMe-
€T JOCTATCMHO CINOXHYIO KOHCTPYKLMIO, OrpaHuYeHa B feicTBun no
BpEMEHYK ¥ [OrDKHa NpeaycMaTpuBaTh Hanuyue Ha 6opty BC 3Haum-
TenbHbIfl 3anac MUAKOCTYU. Hanpimep, Ha sepronetax Mu-8 u gpyrux
MUOAKOCTHB® 3HTUOBNESEHUTENBHBIE CUCTEMEI UMEIOT DacXoA Crup-
Ta Ha HOPManbHOM pexyme OKano 1,5 /MUK, a Ha dopchupoBaHHOM
pexume - 8-1,5 — 2,0 pasa Gonblue.

3mo unmepecuno:

V 3THX KUAKGCTHLIX CHCTEM, B KOTCTLiX yame BCEro NMPHMEHAeTCs
CIUPT, KaK Haubomee AeLIeBas XY ikoCTh, €CTh €lle OXYH OTPOMHEBIM Helo-
CTaToK, & KOTOPOM BCE 2Hai0T, HO 0 KOTGPOM CTAPai0ics He FOBOPHUTH, @ ¥X
TeM fonee He ITiath. [leno B T0M, 4T0 ba a3pCipoMax CIIUPT 9acto HCTIoNk-
3YIOT He TG IPAMOMY {a, MOxeT ObITh, HMMSHHO 110 HPAMOMY ?!) RasHAYEHUIO.
Benrs HefapoM roBopsrt, WTe Ha A3pOAPOME HE HBIOT TONBKO [pa MUIGTA:
IMapnuaoT ¥ aBTOMANOT. fyTka — myTxoHf, HC ¢ty BO3AYITHOE CYAHO IO~
HafacT B 30HY C 0GNeICHEHUEM, & B IPOTHBOOGIEACHUTENEHON CHCTEME HET
CIHETE, TO MOOOMY Faxe CaMOoMy ITONFOTOBIECHHOMY 3KuitaKy GyleT OYeHb
TAKENO OIAroNony¥HO 33EEPOINTE TAKOH TTONET.

Tennogoii (mepmuyeckiiil) cnocob. Tennosoi cnoco6 6opLbb! C
GHnefeHeHUEM OCHCBaH Ha TEpMUYECcKOM cnocobe yaaneHus neaa.
3107 criocob B HACTOSLLIGE BPEMS NOMYYUN CaMOe LUMPOKOE pacrpo-
cTpaHeHue. A ans yAaneHus Nbaa BCero-T0 HyXHO NOBbLICUTb TEMIIe-
patypy ofriegeHeBalLLX NOBEPXHOCTER A0 3HaueHWih Gonee 0°C.
C 3TOi LIENbIO LUMPOKO NPUMEHSIOTCA BO3AYLLHO-TEMNNOBbIE MPOTUBO-
ofnepeHUTENbHbIE YCTPOCTBA, obecnednsaloLmue Harpes nepegHuX
KPOMOK KpblNa 1 XBOCTOBOIO ONEepeHust, BO3AyX03abopHNKOB 1 OCTEK-
nexus kabuHbl akunaxa. BosayLWHO-TenNoBbie CUCTEMbI AOCTATOUHO
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NPOCTLI, OAHAKO OHU UMEIOT O4UH CYILECTBEHHbIN HeaocTaToK. [leno
B TOM, 4TO €CI NOCNe ABUraTens ropaumne rasol He cpasy nonagaoT
B BbIXOAHOE COMNO, a «fynsioTy Mo camornery (Aaxe Aenas «nob-
poe geno» — Bopsacb ¢ obnefeHeHuem), To B aTOM Cnyvae Npouc-
XOAUT 3aMeTHanA NoTeps MOLLUHOCTY fABwratens. NoaroMy 8 nocnea-
Hee BpemMs Bce Gonbliee NMPUMEHEHUE HaXOAAT 3NEeKTPOTennoBbie
NPOTUBOOONEAEHUTENbHbIE CUCTEMbl, B KOTOpLIX paboyeil yacTblo
ABNAETCA TOKONpOBOAALLuiA cnoit. Pacrionaras ero mexay vsons-
LMOHHLIMA CROAMUW U TPONycKkasl TOK, MOXHO obecneduTb Harpes
oBnegeHeBalowWel NOBEPXHOCTU U yaaneHue nbaa. Ana ymeHblue-
HUS pacxofia AMEKTPOIHEPrUM JNEKTPOTENnoBas cuctema paboraer
B UMMyNbCHOM PEXnUMe, HO UCMIPaBHO AenaeT ¢soe aeno. Oborpes
ocTekneHmns kabuHbl Takke OCYILUECTBNAETCS SMEKTPUYECKUM Cnoco-
6om. B crekna kabuHbl (2 aTO faneko He obbiuHOe OKOHHOS CTeKNo)
BMOHTMPOBaHA TOHKas MPOBOMOKa, MO KOTOPOU Mpy HeoBXoaumocTu
NPONYCKAIOT 3NeKTPUIEckUil Tok. Npyn NPOXOXOEHUU TOKa CTEKNO Ha-
rpesaeTcs ‘Kak B 0Obl4HON ObITOBOA 3NEKTPOMNUTKE, Nen T3ET, u y
aKunaxa nponajarT Bce npobnemsbl, cBA3aHHbIE ¢ obriegeHeHnem.

KombuHuposaHHbili cnocob. JToT cnocob 3akndaeTcs B CoB-
MECTHOM UCMNONb30BaHWU BCEX TPEX, W3NOMEHHbIX Bbiiwe. OfHako
06bI4HO Tak He Aenaetcs. Ha BO3AyWHLIX cyAax ogHOro Tuna, Kak
NpaBuUnNo, UCTONb3YETCA TONbKO Kakoi-HUByAb 0AUH ¢nocob Gopedbl
c obniegeHeHuem.

KocserHbie npuems! 6opbbbl ¢ 0b6riedeHeHuem. KocBeHHble
npuembl Oopbbbi ¢ obnefeHeHUeM 3aKNIHATCH B KOMMNEKCHOM
aHanuse METEOPONOruYEeCcKUX YCNOBUM Ha NPEAMET OLEHKA BO3HUK-
HOBEHUS obnefeHeHNs U Npu BO3MOXHOCTY ~ U3MEHEHUS MapLUpyTa
1 Npocnns foneTa, a Taicke B YBESIUYEHUN CKOPOCTH MNONeTa.

Ecnu no3eonsior ycnoBua W NorieTHoe 3afaHne, To MOXKHO us-
MEHUTL MApLLPYT NoneTa, T.e. OOOWTU CTOPOHOIM 30HY BO3MOXHOIO
obnegeneHun. Tpn u3MeHeHUn BLICOTHI NoneTa 3kunaxy crnepyeT
unu BbIATY U3 0BnNakoB, UMK CHU3UTLCA Tak, 4TOObl Ha BLICOTE MO-
nerta 6bina nonoxuTenbHas Temneparypa Bosgyxa, unu, Haobopor,
Habparb BbICOTY Tak, YToBkI Ha allenoHe TeMnepaTypa Bosgyxa oka-
3anacb HUXe -20°C. YTO e kacaeTcs yBenuyeHus CKopocTy NoneTa,
TO 3TO TPUBMAIbHbLIN KWHETUMECKUIA Harpes, KOTOPLIA AOBOAUT NO-
BepxHOCTb BC [0 NONOXUTENbLHBIX TEMMEpaTyp.,

BonblUyK ONacHoCcTs ANA aBUauuv NPeAcTaBnAET rononeq v
rononeauua.
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fononed — aTo MaroBbIii UNK NPO3paUHbLIA Neld, KOTOPbLIA npy
onpefeneHHbiX NOrogHbLIX YCNOBUAX HapacTaeT Ha aspoapPOMHbIX
NoCTPOoKax, NOAbEe3aHbLIX Joporax, B3NeTHO-NOCaAcHHON nonoce u
PYNEXHLIX AOPOXKKAX, HA CaMONeTax, CTOALLMX Ha CTOsIHKE BHE aHra-
poB, a TaKke Ha NPOBOASX NUHUIA CBA3W K aneKTponepeaady. Tonwu-
Ha CNos nbaa cocTaBnsAeT 0bbi4HO 1 - 3 MM, peako 8 - 10 mm. Cnoii
nbaa obpasyeTca NPeuMyLIECTBEHHO C HABETPEHHO# CTOPOHbI BCEX
obwekros. OBbluHO ronones obpasyeTca npu TeMneparype Bosgyxa
ot 0 no -6°C, oTHocuTenbHol BraxHocth 95 - 100% 1 cKOpocTu BeT-
pa no 5 - 7 m/c. TunuuHbiit cnydyai rononesa: peskoe foxonogaHwe
unu noTenneHve ¥ Bbinagarollias armocdepHas Bnara, koTopas 3a-
Mep3aeT Ha a3poapPOMHbBIX O6bEKTax 1 BO3AYLIHbLIX CYAaX.

Fononen — 04HO 13 ONacHbIX 4Ns MONETOB METEOPONOrMYECKNX
ABMNEHW, -KOTOPOE MOXET CEPLbE3HO OCMNOXHUTL AEATENBHOCTL aBUa-
uvu. Mpu rononeae BO3HWKAOT NPOBMNEMbI NPYU NOATOTOBKE BO3AYLU-
HbiX CYZOB K MONETY, a a3pOAPOMOB K NPUEMY U BbINYCKy CaMONETOB
U BepToneTor. Mpu OTNOXEHWM NbAa Ha NOBEPXHOCTA BO3AYLWIHOMO
CyZHa Ha 3eMne B3MEeT 3TOro Takoro cyaHa sanpetyaerca. Ecnu xe ro-
nonepn Bo3HWK Ha BIMM unu pynexHbIX oOpoXKax, TO 3TO 3Ha4YUTENLHO
YMEHbLLAET TPEHUE KOMEC LLIACCK 0 BETOH, YTO 3aTpyAHAET kak pasber,
Tak u npober camoneta. Mpy nocaake Ha obriefeHenylo nonocy npu
BOKOBOM BETpEe CO3A3ETCHA OMACHOCTb YKIOHEHWA CaMOreTa OT HyX-
HOrO HanpaBneHnsa ABUXKEHNS U BblkaTbiBaHWUA ero 3a npegens BIM.

lononeduua — 3TO ABMEHWE NoroAkl (HE OCafAKW) KOTopoe Ha-
BnogaeTcs B Tex cnyvasx, Korga nof AEeNCTBUEM COMHEYHOoro Tenna
CHer 1 nep Ha BIM, pyneskHbiX A0POXKaX U MeCTax CTOAHKY Camore-
TOB CHavana TaloT, a 3aTeM Mnpu NoxonogaHnu 3amepsatoT, obpasys
cnoii NbAa Ha NOBEPXHOCTU.

Ocoby onacHOCTL AN B3NETa Y NOCafku CaMONeToB U Bep-
TomNeToB NPEACTaBNSAET Harnu4ine Ha UCKyccTBeHHbIX BRI «natex»
NbAa, MOKPOTO CHera u 3acrosBlueiica Bofbl. B aTom cnyvae Boga u
CHer MoryT GbiTb 3aTAHYTLIMU B [ABUraTerb U BLIBECTU ro U3 CTpos,
a nef 1 CHer, 1 gaxe BOAA Ha Nonoce AenaloT NPoUecc TOPMOXKEHNS,
MSrKO rOBOPS, NMOX0 YyNpaBrsaeMblM.

Bopk6a ¢ rononegoM Ha aspoapome OCYLECTBNAETCA MeXaHu-
YECKUM, TeNNOBbIM 1 XUMUYECKUM criocobamu.

MexaHuqeckull crnocob COCTOUT B MPUMEHEHUN CHErOOHUCTU-
Tenei, o6opynoBaHHLIX ANS yAaneHua rononegda. 3T1oT crocob uc-
MOMb3yeTCA B TEX CAy4asX, Koraa cuna CuenneHus nbga ¢ nosepx-
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HOCTBIO ellje CPaBHUTENbHO Mana. -

Tennosotl cnoco6 OCHOBaH Ha BO3AEMCTBUM TENNOBOrO NOTOKA,
KOTOpbIN pacnnasnsaeT nea u caysaet obpasyloytocs Bogy U ocrar-
KM NbAa B CTOPOHY BokoBLIX NONOC GeaonacHocTU. Tennosolk NoToK
C033a€ETCH peakTUBHLIM ABUraTENEeM, CMOHTUPOBAHHLIM Ha cneLvanb-
Holt MaLuvHe. NpousBOAUTENBHOCTL TEMNTIOBbLIX MALLUH 33BUCWT OT TON-
(MHEI CMOA NbAia, TEMAEPATYPL! BO3AYXa, CKOPOCTU W HanpaBneHus
peTpa. Tennosbie MalLUWHB! MPUMEHSIIOTCA HA XECTKMX a3pOAPOMHLIX
MOKPBITUAX U HACTUHHC Ha acdanbTobeToHHbIX. [Tpu pasHoll Temnepa-
Type BO3ZYyXa CKOPOCTb ABMKEHUA MALUWH BLIGUPAETCS, ECTECTBEHHO,
BCErfa PasHoOW, HO TakoW, 4YToBbl NPW NPOXOAE U OCTAHOBKE MALLUHBI
He 6bino YpesMepHoro Harpesa nosepxHocTu BIMM 1 ee paspyLlueHus.

3mo unmepecno:

HJI}I TEIUTOBRIX MamIUH HE CO3MAIOT CIIEUHATBHEIX PCAKTUBHBIX NBH-
rateneit. O6L9HO Gepercs W YCTAHABTMBACTCS HA TPY30BUK ABUANVOHHELI
JBUraTe)lh, KOTOPBIH YKe OTCIYXHII CBOM CPOK H KOTODEIH yXke Helb3st yc-
TaHABJKBATE Ha camojieTe. BoT Takue paoTaromue, HO «CTapeHLKUE) TBH-
raTey UCTIONB3YIOTCA B TEIMIIOBHIX MAINWHAX. Koneuno K€, Ha IPY30BUKE
KPEIUTCH CHElHalLHAs paMa, KOTOpas YHEpKHBAET JBHUTATENE B Ky3OBE
(TerroBag MamiuHa 6e3 GOPTOB) U «HE JaeT TeTUIOBOM MAIIMHE B3JIETETHY.

Xumuyeckuti cnocob 6opbbbl C rofionefoM UCNONb3YETCH UNi
KaK npegynpexaaiollee mMeponpusatue, Unu Kak cnocob nnaenexHus
obpa3sosasLuerocs NbAa. 370t crnocob 6opLbbl ¢ rononeaom aaeT xo-
poiuue pesynerathl Npu TeMneparypax Bosayxa ot 0 go -8°C, a npu
Honee Hu3KMX TEMNEPATYpax cnocob ManoadgekTueeH.

0ns nporHo3a obneneHeHua Ha NpaKkTuke Wcnonb3yerca He-
CKOMbKO AOCTATOYHO MPOCTRIX U 3deKkTUBHLIX cnocobos. OCHOB-
Hble U3 HUX cnegylowue:

Cunonmuyeckuil Memod npozHo3a. ITOT METOR 3aKnN4aeTcs B
TOM, YTO MO UMEIWMMCS B PACNIOPSIKEHUM CUHOMNTMKE MaTepuanam
ONpPEefenaTCa crnow, B KOTOPLIX HabnofaeTcn o6navyHoOCTL ¥ OTpU-
LaTtenbHble TEMNEPaTYPLI BO3dyxa: Cnou ¢ BO3MOXHLIM obnesieHe-
HUEM OnpeaensaioTCa No asponorndeckoil guarpamMme, a NOPSLOK
0BpaboTku Anarpammbl BaM, yBaXKaeMbiil YWTATENb, JOCTATOMHO XO-
pOLWO 3HaKoM. [lONONHUTENBHO MOXHO €lle pas ckasarb, YTo Hanbo-
nee onacHoe ofnegeHeHne HabnaaeTca B CNoe, rae Temneparypa
BO3ayxa konebnetcs ot 0 Ao -20°C, a ANs BO3HUKHOBEHUS CUMbHOTO
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U ymepeHHoro obnegeHeHns Hanbonee onacHbiM sBNseTCs nepe-
nag Temneparyp ot 0 go -12°C. [JaHHbiil MeTof [OCTaTOMHO MpOoCT,
He TpebyeT 3HAYUTENbHQIO BPEMEHU Ha BLINOMHEHWE PaCHEToB U
BAaeT xopowme pesynsrarbl. [pyrux nosicHeHuik no ero UCNonb3osa-
HUK JaBaTb HelenecoobpasHo.

Memod odcke. ITOT YeLckuit cbmsvm Npeanoxun rno gaHHbIM
30HAMPOBaHUS OnpeaensTo BEfUUUHy T,  ~ TeMreparypy Hacbluye-
HUA Haao NbAoM no gopmyne:

T ,=-80=-8T-T) - (3.29)

rae: D — peduuut TemnepaTypbl TOYKM POCH! HA KakoM-nnbo ypoe-
He. Ecnu okasblBanock, YTO TEMMEPAaTypa HacbiLWeHUs Haao fbaom
Bblllie TeMNepaTypbl OKPYKAIOLLETO BO3AYXa, TO HA 3TOM YPOBHE che-
OYyeT oxuaate obnegeHeHns.

MporHo3 obneaeHeHnst N0 3TOMY METOAY Taloke AaeTcs ¢ NMOMOo-
IO A3PONOTMYECcKoi guarpammel. Ecan no gaHHbIM 30HAUPOBaHUA
Mony4yaeTcs, YTO KpuBas [OfiCKe B KAKOM-TO CIoe fMEXUT npasee Kpu-
BOit cTpaTudukaLmMu, To B 3TOM Croe crefyeT nporHoauposars obne-
JeHeHue. 'oacke pekoMeHyeT UCNoNk30BaTh CBOW METOA NporHo3a
obnegeHerus BC Tonbko [o BbicoTbl 2000 M.

B kauecTee QOMNOMHUTENBHON UH(OPMALMK NPU MPOrHose 06-
riefleHeHNss MOXHO UCNOMNb30BaTb CNEAyIoLWy0 YCTaHOBMNEHHYIO 3a-
BucumocTb. Ecnu B uHTepBane Temneparyp or 0 go ~-12°C geduunt
TOYKM pockl Gonoblle 2°C, B UHTepBane Temnepatyp ot -8 o -15°C
BeduuUT To4KM pockl Gonblile 3°C, a npu TeMnepartypax Huxe -16°C
AeduumnT Touku pockl Gonblie 4°C, To ¢ BepoATHOCTbIO Bonee 80%
obriefeHeHne Npy Takux ycnoBuaAx Habniogarecs He Gyper.

Hy 1, ecTecTBeHHO, BaXHbIM NOACNOPLEM AN CUHONTUKA NpU
nporHose ofinegeHeHns (M He TOMNbKO ero) ABNSAETCA MHOPMaLUs,
nepesaBaemas Ha 3eMJI0 NPONETAIOWUMI SKUMAKAMKN, UK IKuna-
Xamu B3NETAOLMMY ¥ 3aX0AALLNUMN Ha NOCAAKY.

lMpoaros zononeda. Npexae YEM roBOPUTL O METOJAX NPOrHo3a
ronornena, cnegyeT OTMETUTb, YTO UHTEHCUBHOCTL rononeaa onpe-
OenaeTcs no TonwuHe (MM) oTNOXUBUIErocs Nbaa: criabbllt rononen
(BENU4YMHA OTNOXEHUA Nbla MeHbWE 5 MM), yMepeHHbli (5 - 19 Mm),
CUnbHbI (20 - 50 MM) 1 04eHb cunbHbIR — Bonee 50 Mm.

Ycnoeusi o6pasoBaHua rononeaa 3aBUCAT OT TeMnepaTypbl
Boaayxa T u pgeduynta Todkm pocel (T - Td), OT M3MEHEHUs1 BO Bpe-
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MEHW U NpOCTPaHCTBE HanpaBneHUs u CKOpOCTU BETPA, OT Benuun-
Hbt OXNaXAEHWA BO3RYXa B NPU3EMHOM Crioe, penbeda MECTHOCTY
COCTOsIHUA MoacTUnaroLLielt nosepxHocTU. Haubonbluee Yucno cny-
yaes obpa3osaHus rononeaa Habnopaercs Npyu Temneparype Bo3-
nyxa ot 0 go -10°C, npyyem npu NOHWXKEHUW TEMNEPATYPbl BO3dyXa
COOTBETCTBYIOLUE 3HAYEHUS AehulnTa TOYKN POChl Y NOBEPXHOCTU
3€MNU, NPU KOTOPLIX QTMEHAETCH ToNones, BO3pacTator.

BerpoBoi pexum okasbiBaeT Sonbluoe BnusiHue Ha obpasoBa-
Hue rononeaa. Yem Borblue CKOPOCTb BETPA NPU MPOYUX PaBHBIX
YCIOBUSX, TEM UHTEHCUBHEE OTMOXeHue Nbaa. OBbINHO MOXHO Bbi-
AIBUTb OCHOBHbIE HanpasneHus BETPa, NPy KOTOPLIX B JaHHOM MyHK-
Te BEPOATHOCTb rononepa Gonee BLICOKas.

Benuka TaiKe ponb OXMaXgeHus Macc Bo3gyXa B NPU3eMHOM
Cnoe y NOBEPXHOCTU 3eMNU U Ha BbicoTe 0GpasoBaHus obirakoe. B o6-
NaKax ¥ TyMaHax 310 NPUBOAMUT K YKPYNHEHWIC oBrauHbix anEMEHTOR J0
pasMepoB Kanenb AOXAA (MOpocK), U oceaaloLLue Kannu NpK ConpuUkoc-
HOBEHWU ¢ NepeoxNaxaeHHOW NOBEPXHOCTLIO 06pasyIT ronones.

CuHonNTUYECcKUe NPOLECCHI, NPY KOTOPLIX OTMEMAETCH rononen,
XapaKTepusyloTcsl, B OCHOBHOM, aABEKLMEN TeNNoro 1 BNaXXHOTO BO3-
ayxa. Mo ycnoeusam 06pa3oBaHns NPUHATO BbIGENSTD CprHTaJ'IbeIM
¥ BHYTPUMACCOBRIiA rononep.

" ®poHTanbHLIA Fonones oTMEYaeTCA nepes TennbiM q)pomom,
Ha XONOAHbIX (PPOHTaX, B 30HE (PPOHTOB OKKNIO3UU U HA Manoriog-
BUXHbIX (OpOHTAX.

Fononen nepeq TerubiM (OPOHTOM CO 3HAYUTENBHEIMUA KOHTPAc-
Tamu Temnepatypbt Bo PPOHTANbHON 30He {Bonbile 10°C Ha 500 km)
npeacTaenaeT Hanbonbluylo onacHocTb. B soHe Tennoro dpoHTa, Tu-
NWYHOTO NS BO3HUKHOBEHWS roNoseaa, XapakrepHbiM SBMNAETCA O4eHb
Manblil HakNoH pPOHTANBHO! NOBEPXHOCTY B €€ HIMKHEN YacTu U cpaB-
HuTenbHo HeBonbluas BepTUKanbHas MOLWHOCTL 0Bakos B 3TOl YacTy
tpoHTa. BepxHsasa rpaHua ofnakos oObi4HO pacnonaraercs Ha BbiCo-
Te, re TeMNepaTypa Bo3ayxa Nillib HEMHOTO Hibke 0°C, 0gHaKo U3 aTux
obnakoB BbiNa[aoT 0CaaKu B BUAE NEPEoXNaXKAEHHOMO QOXAS.

OcobeHHOCTbI0 TernnblX (PPOHTOB, B 30HE KOTOPbIX OkiBaeT
CUNbHbINA rononea, ABNAETCA UX MefnNeHHOe ABWXEHUe (CO CKopo-
CTbIO A0 25 KM/M). bonbiuas CKOPOCTb ABUXKEHUS PPOHTa, AaXe Npu
BbiNafeHUU NEepeoxXnNaXaeHHoro SOXAA, CnocoBCTBYET ObiCTPOMY
rpekpaLleHuIo rononeaa. ’

Mpu npoxoxgenun xonogHoro dopoHTa ronosien obpasyercs
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3HauMTENbHO pexe. MepeoxnaxaeHHble 4OKAN 0BbIMHO CBA3aHb! C
XONOAHLIMU PPOHTaMU NEPBOTO POLA, KOTOPLIE CMELLAKTCA CO CKO-
poctbio 10 - 20 km/.

Cocraensisi NporHo3 (PpoHTanNbHOro ronoreaa, A0NONHATENbHO
HYXHO YMUTBIBATb CRIEAYOLLME CUHONTUYECKUE NPU3HAKY:
~  ronone Bo3HUKaET Ha aTMOCHepHbIX PPOHTEX, CKOPOCTL CME-

LUEeH WS KOTOPbIX YMEHbLUIAETCA W He npesbilaeTt 30 kM,

- Temneparypa Bosayxa nepef TennbiM OpoHTOM He AOMiHa BbIThb
Huxe —16 1 sbiwe 2°C. Kpome Toro, HeoGxoguma WHBEPCUA uiu
U30TEPMUA TEMNEPATYPLI MU geduumre TOYKW pockl He Bonee 2°C;

- ofpasoBaHuIo roftoneaa nepeg TennsiM poHToM cnocobeTeyeT
aABEKLMS TEMMOTO U BNaXKHOr0 BO3AYXa;

- Ha XOonozHOM HPOHTE rornornes BO3HUKAET Ha TeX €ro y4acTkax,
KOTOpbIE pacnonoXeHb! BONuU3au ocy rpebHs, ¥ BepLLUNHbI BOMHBI,
a Takxke npu cnadoii agBekuMY Xonoaa y 3eMnNU u agBekuuu Ten-
na Ha yposte 850 rla. '

BHYTpMMaccoBbIiA rofnones BO3HWUKAET B 30HaX agBeKuuun Ten-
na Ha nepudepumr CTaunoHaPHBIX aHTULMUKNOHOB, a TaKkKe Ha KKHOM
nepucbepu LUNKNOHOB. ALBEKUNS Tenna npu 3TOM BbIPaXKEHA cna-
Gee, YeM npu QPpoHTanbHOM rofnonese. ObasaTensHbIMU YCNOBUSMU
06pa3oBaHus BHYTPUMACCOBOTO roNnoneaa siBMATCs: HANMYMe Cno-
ucToii obnavHocTy, Hanuune ¢naboro JoXOA UNY MOPOCALLIUX 0Cag-
KOB, @ TaKKe oTpULarenbHbIe TEMAEPaTyphl BO3AYXA y 3eMIu.

Bce, ckazaHHOE BbilLe, OTHOCUTCH K CUHOMMUYECKOMY Memooy
npor{osa rononega. B onepatuBHOW NpakTWke ANA IPOrHO3a rono-
nepa, KpOMe CUHONTUYECKOTO METOAA MOXKHO WUCMONbL30BaTh HEKO-
Topble pekoMeHaauuu, NpeanoXeHHble B pasnvyHbiX perioHax Poc-
cuu. Tak, Hanpumep, Ha puc.3.54 npegcTasneH rpacuk Ans oLUeHKM
BO3MOXHOCTU BO3HWKHOBEHUA rononena B BEPOATHOCTHOW dopme.
3aech NO BepTUKanK OTNOXeHa Pa3HOCTh e0NOTEHUMANBHBIX BICOT
yposHelt 1000 1 850 rfla, a no ropUsoHTaNkLHOM OCK — BEPOATHOCTh
BO3HWKHOBEHYS roroneaa.

LLinpokoe pacnpocTpaHeHne Ha NpakTuke Nony4un MeTog npo-
rHO3a rononeaa, npeanoxeHHbiii PA. Aryaunbim. Onyckas Bce Teo-
peTu4eckue Npednochinkk, 3aMETUM, YTO asTop JOBEN CBOW METOoq
L0 HOMOrpaMMbl, NpeacTasneHHol Ha puc.3.55.
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Puc.3.54. Ipaghuk dns onpedeneHus 86POAMHOCMU 803HUKHOBEHUS 20-
noneda. lonb308aHue 2pachuKoM CrieyuansHbix NOSICHeHUT He mpebyem.
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Puc.3.55. Homogpamma P.A. Sleydura dns onpedeneHus 603MOXHOC-
Mmu 803HUKHO8eHUS 2ononeda (a) u e2o uHmercusHocmu (6). | — 30Ha
ymepeHHo20 zononeda; | | — 3oHa enabozo 2ononeda.

lo nesoii 4acTn HOMOrpamMMbl B 3aBUCUMOCTH OT TeMepaTypbi
BO3AyXa y 3eMnu 1 Ha ypoBHe 850 rlla onpegensieTcsl BO3MOXHOCTb
BO3HUKHOBEHUA rostonena. Ucnorbsys Te ke ucxoaHble faHHbie, ne-
pemelaeMcs B Npaeyio 4acTb HOMOFPaMMb!, 4 NO TeMNepaType BO3-
Ayxay 3emnu 1 Bbicote usoTepMbl -10°C onpegensiem UHTEHCUBHOCTb
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rononeaa. Nopsaok paboTbl ¢ HOMOrPaAMMOIA NOKa3aH Ha PUCYHKE.

Kpome rononega MHOrO pasiiuyHbiX HETMPUATHOCTEN MOXET npu-
HecTn z2onroneduya, NOR KOTOPOW MOHUMAIOT NEOSHYIO MAEHKY unn
KOpKy Nbha, 06pa30oBasLLyOCH Ha MOKPLITUN.

Imo unmepecro:

CoBceM He npodeCCHOHANBHO, 3 YUCTO [0 OORIBATENECKU I10CTapa-
FOCh MOSCHUTH PA3HUILy MEXIy FoNnoneaoM u ronoiemuueii. I ononed — 3to
SBIIEHUE TIOTONB! {OCAXKH), IPH KOTOPOM «YTO-TO» BBINAKACT, 3aMEP3acT U
IEPKUTCS Ha TIOBEPXHOCTH. [ ononeduya — Toxe sBIICHUE TOTONIbE, IPH KO-
TOpPOM Ha IOBEPXHOCTH (HOpOTe) CHET U Jie]l CHaYana PacTaroT, a IOTOM IpH
TTOHIDKEHMH TeMIIepaTyphl CHOBA 3aMeP3HYT 1 06pasyroT IIIEHKY HIIH KOpKY.
TMoustHe# craso, moporoif guTaTens?

HauBonee BnaronpusTHbIMU ANA BO3HUKHOBEHUA ronofiegubl
SIBNAIOTCA CUHONTMYECKWE NPOLIECCHI, XapaKTepusyoluecs aasek-
Lelt Tennoro 1 BnaxHoro Bosgyxa. Ecnu no nporHosy noropab! Oxu-
OaeTca BbiNageHue ocafkoB (Nbbix), a TeMneparypa noBepxXHOCTM
UYTh HUXE HYNs rpagycos, TO B 3TOM cny4ae B NporHo3ax cnepgyer
yKasbiBaTb rononeauuy. Mpaduk ns nporHosa rononeaulbl npes-
CTaeneH Ha puc.3.56.

(-1t

lononeduye 4

L !

i 1
-20 -5 -1 -5

784
Puc.3.56. pachux Ons npoaHo3a 20M101e0ULibI.

FpeanoxeHHbli rpathUk UCMONBb3YET B KAYECTBE NCXORHBIX AaH-
HbIX, AAHHble 0 TeMNAepaType BO3OyXa y 3eMIu u Aeduuute TOUKM
POChI y 3emnu. 3TOT rpatpuk Hallen LWMPOoKoe npuMeHeHWe Ha EYP.

Kak ye He pa3s rosopunochk BhIe, BCE METOALI NPOrHo3a ByayT
«paboTaTb» nyuwe, ecnv paspaboTuuku METOROB ByAyT y4UTHIBATDL
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MeCTHbie NMPU3Hak1 BO3HUKHOBEHWUSt ONacHbIX W HEBRaronpusaTHBIX
SBNEHWI NOroAbl.

3.8. NPOrHO3 ATMOC®EPHOW TYPBYNEHTHOCTHU
Y BONITAHKU

Cpeav METEOPONOrNYECKUX ABNEHUM, OKasbiBaIOLWUX BIUAHUE
Ha nonerbl Bo3pyLUHLIX cyaoB (BC), ogHum U3 Haubonee onacHbIX
ABNAETCA aTtmocpepHasn TypOYNeHTHOCTb, Bbl3bIBAKOLLAA WHTEHCUB-
Hyto GonTaHky camorneToB. bonTaHka, 0coGeHHO cunbHas, — ABneHue
CPaBHUTENBHO peakoe. Tem He MEHee, BHE3aNHOE NONagaHue camo-
neta B 30Hy UHTEHCUBHOM TYpOYNEHTHOCTU MOXeT ObiTh MPUYUHON
CepbesHbiX NETHbLIX fIPpoNCLLEeCTBUN. V3BeCTHLI Criyyau, Koraa camo-
I1ET B TeMeHUEe BCEro HECKOSTbKMX MURYT Tepsan 5000 - 8000 M. Bbico-
Thbi, U HUKAKOE BMELLATeNbCTBO JIETYMKA B yNpaBneHue caMoneToMm
He MOrno OCTaHOBRUTL 310, B ByKBanbHOM CMbICHie CNoBa, nagexve
BO3AYLWHOTO cygHa. [axe KatacTpogbl camoneTos uHorga Ooisanu
13-3a cunbHoil TypByneHTHOCTW.

CoBeplleHHO OYEBUAHO, YTO OCHOBHLIM, W, MOXanyi, eguHc-
TBEHHBIM NOTpeBUTeriemM NpPorHo30B atmocdiepHol TypByneHTHOCTI
SBNAETCA aBuaLus.

Omo unmepecno:

He packporo «GonbIIMX aBUATHOHHKIX» CEKPETOB, SCIIH CKAXY, 4TO
IETYHK He CKHEMAET CyTOPOXKHO pyKamM LITYPBall CaMoJieTa OT B3jleTa 0
nocaaky. BaneT u nocaznka, €CTECTBEHHO, TPOU3BOAUTCS «BPYUHYION, & IIPH
TIONIETEe TI0 MapuipyTy JICTYHKY NOMOTAacT aBTONMIIOT, KOTOPBIH IO3BOJIA-
€T BO3AYIIHOMY CYIHY BBIJICPKHBATh 33JJaHHYIO BEICOTY, CKOPOCTB M KypC
nonera. A Temephb HpefcTaBsTe cebe, YTO CaMONET JIETHT Ha aBTONMNOTE,
NETYAK CHIMT B CBOEM KpECHe U MBET Kode, B BAPYT CaMONET HEOKMTAHHO
mornajaeT B 30HY CHIBHOM O0NTaHKH — caMOREeT HauMHaeT Opocarh BBEPX H
BHEU3. UTO B 3TOM CIy4ae HYKHO AeNarh JETINKy? Bo-TiepBEIX, HYKHO KY-
IIa~TO MOCTABUTH YAMKy ¢ kote. Benp Hu OMMapuThes, HA OOMHTHCS HUKTO
He X04eT. BO-BTOPBIX, Hajlo BEIKIFOYHTE aBTOIMIIOT H IMOCE 3TOrO B3ATh
yrnpasieHue camoneTom Ha ce6s. Ha Bce 1o notpebyetcs okosno 10 cexyHa,
HO 34 3TO BPEMS CaMOJIET IPH CKOPOCTH fofeTa 900 kM/g IpoNeTHT 2,5 KM,
¥ OT DONTAHKY «IOCTAHETCH» M NACCAXKUpaM, U dkunaxy. Bor yem omacxa
CWIBHAs OONTaHKa. '

E1ne Bbl MODJTH 3aMETUTh, YTO OOPTIPOBOAHMLE BHEMATENBHO CIEIAT
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- 3a TEM, 4yTOOGBI B CaMoONeTe Ha BCpXHeI?'I ITOJIKE, Hal rojloBaMH NaccaxupoB,
HE JICKATO TSDKEJIBIX [TAKCTOB, Y€MOAAHOB ¥ CYMOK. 3710 He NPHUXOTh KM~
*a, a nMpaBuiIo, BRITIOJIHAA KOTOPOC BaM HE FPO3UT yaap 10 rojl0BE TAXKEIIBIM
NPEIMETOM IIPH TToNIaJaHKuH CAMOJIETA B 30HY 6onragky.

OCHOBHOW NPUYMHON TYpOYNEeHTHOCTY BO3OYLHBbIX TEYeHWUH
ABNAOTCS BO3SHUKAOWME B aTMocdepe KOHTpACThl B fone BeTpa U
TeMnepartypbl. OTU KOHTPACTH NOPOXAAT crieayolme npoLeceh!:
TPEHUE BO3AYLUHOrO NOTOKa O NOBEPXHOCTH 3emnu; Aedopmauus
BO3AYLWHbIX Te4eHUH oporpaduyeckumMu NpensTCTBUAMY;. HEPaBHO-
MEDHBII Harpes pasnUYHbiX y4acTKOB NOACTUNAIOLLEN NOBEPXHOCTU
W Kak CNeAcTBUe — TEPMUYECKas KOHBEKLMS; npouecchl 06nakood-
pPasoBaHus, MPU KOTOPLIX BblZeNseTcA Tenno KoHaeHcaumm u usme-
HAEGTCA Xapaktep fonedl TemnepaTypbl U BeTpa; B3aumMogeicraue
BO3AYLHBIX MAcc, pasnuyHbIX 110 CBOUM CBOWCTBAM, Ha rpaHuLe Ko-
TOPbIX O4EHb PE3KO BbIPEKEHLI FOPU3OHTAMBHbIE rPaAUEHTHI TeMne-
paTypbl U BETPa U Hanuuue B aTMocdepe UHBEPCUOHHBIX CMOEB, B
KOTOPLIX MOTYT BO3HUKATb rpaBUTaLMOHHBIE BOMHLI, TEPAOLLNE Npu
ONpPEREneHHbIX YCNOBUSAX YCTORYMBOCTD.

Bce nepeuuncneHHble Bbile NpoLecch MOryT AelCTBOBaTL O4-
HOBPEMEHHO B OAHOM UMW Pa3sHbIX HAMPAaBNEHUAX Y TEM CambiM yBe-
NU4UBETL MMM YMeHbLlaTk cTeneHb TypOyneHTHocTu atmacdepbi.
B pesynttate B aTMOcepe BO3HUKAIOT BUXPU pasHbIX pasMepos U
pasnu4Hoii opueHTauuu. OfHU BUXPU UMEIOT FOPU3OHTANbHYK OCh
BpaLEHUs, APYrue — BEPTUKArIbHYIO, @ TPETbU — HAKMOHHYI0. HTo xe
KacaeTcs pasMepoB BUXPEW, TO OHW MOTyT ObiTb CaMbiMU pasHbLIMU.
Cambie ManeHLKue BUXPU Bbl BCe BUAENW CBOUMU rnasamu, 310 nbl-
neBble BUXPU Ha acganbre nepes rposod Unu Npocto NP CUAbHOM
BeTpe. Cambie GonblUMe BUXPU Bbl HUKOTAA He Bu,qenm HO «BCE 0
HUX 3HAETE» — 3TO LUMKNOHb! U SHTULIMKIMOHSI.

2mo unmepecro:

TIpakTHuecku Kaxa0My U3 Bac X0Ts OBl OXMH pa3 B KU3HHU TIPUXOIHIIOCH
BapuTh kaily. M BoT, Korjia Kallfa [I0YTH roTOBa, Ha €€ MOBEPXHOCTU NOAB/IS-
I0TCA HY3BIPbKH. B KaKOM MECTE THOSBUTCHE OUEpemHON IMy3bIpeK, KaKoro OH
Oyner pa3Mepa — ckasath TPYAHO. A Teneph NpeACTaBETe, YTO BCS Balla Kala
~—3TO aTMOC(epa, TONEKO B KaCTPIOJIbKe BB BUIMTE MY3BIPEKH Ha IIOBEPXHOC-
TH, a B aTMocdiepe (U B Kalie ToXe) OHW HAOMONAIOTC BO BCeif ee TOMIIMHE.

194



Mpu xnaccudukaumm TypOYNeHTHOCTM OOLIMHO BO BHUMaHWe
NPUHUMAIOTCS HE NPUYUHBLI €8 BOSHUKHOBEHMS, a8 0CODEeHHOCTH pas-
BuTUSA. [OITOMY BCErAA rOBOPAT O MEXaHUYecKkol (oporpadudeckon)
TypOyneHTHOCTU, TEPMUYECKOH (KOHBEKTUBHOI) TypByneHTHOCTU ©
ANHaMUYECKoh TYPOYNEHTHOCTU.

Mexanuyeckas mypbynermHocms aBnsaeTcs yHKLUUER CKOPOCTH
BETPa Y NOBEPXHOCTU 3eMIy, LIEPOXOBATOCTU 3EMHOI MOBEPXHOCTY, @
TaKKe B3aUMHOrO PacnonoXeHus HanpasneHUs BETpa U HanpaeneHus
xpebTa. BoaMyuleHus,, BO3HUKAIOLME 33 CYET HEPOBHOCTEW 3EMHOM
NOBEPXHOCTY, NPUBOAAT K OOPA30BAHUIO CUITbHBIX BOCXOASALLIMUX U HUC-
XOAALLMX NOTOKOB, KOTOPbIE U Bbi3biBaOT GonTaHky BC.

Tepmuyeckas mypbyneHmHocms obpasyeTCs 3a CYET HepaBHO-
MEPHOro Harpesa 3€MHOI NMOBEPXHOCTY UMW Npy aABeKLUN X0nogHo-
ro BO3Ryxa Ha Tennyio NOACTUAIOLLYIO MOBEPXHOCTD.

HuHnamudeckas mypbyneHmHoCmb BO3HUKAET B atmoctepe B
Tex cnosx, rge HabniogaloTes Gonbiuine BepTUKanbHbe U rOPU3OH-
TanbHble CABUMA BETPA U TEMNEPATYPHI.

YueHbiX MHOTUX CTpaH npuenekaet npobnema mypbyneHmHoc-
mu AcHo20 Heba (TAH). 3to ces3aHo ¢ obecneyeHuem Gesonac-
HOCTU NONETOB B METEOPONOrMIEckom oTHowexuun, TAH Haubonee
onacHbii Bug TypOyneHTHOCTY, TaK Kak BCerfa 0Ka3biBaeTCs BHesan-
HOW ANs aKunaxa.

OgHako ans Toro, 4tobbl atMoctepHeie TypPByneHTHblE BUXPU
Bbi3sanyt GonTaxky camonera, Heo0BXoAMMO, HTOGkE! UX pasmeps! Bbinu
COU3MEpUMbI C pa3MepamMy BO3AYLLIHOMO CyAHa. Tak, YCTaHOBMEHO, YTo
Ha JO3BYKOBbIE CaMONETbI OKa3biBaOT BNUAHUE BUXPY pasMepamMu oT
HECKOMbKUX AECATKOB O HECKOMbKUX COTEH METPOB, @ Ha CBEPX3BYKO-
Bbi€ CaMONETh! — OT HECKOIMbKUX COTEH JO HECKONBKUX ThiCSY METPOB.

OueHb KpyrHble BUXpU Kak 6bl BOBNEKAOT CaMoneT B CBOI fio-
ToK. [pu 3TOM camoneT He UcnbITbIBAET BONTaHKU, a BMECTe C No-
TOKOM COBEpLUaeT NNaBHOE U3MEHEHWe BbLICOTHI noneta. Ha oyeHb
menkue TypOyneHTHble BUXPU CamoneT Takke He pearupyert, noc-
KOMbKY OHU PA3HOrO 3Haka u- B3auMHO KOMNEHCUPYIOTCS.

0O6pasHo BnusHUe TYPOYNEHTHLIX BUXpER Ha CAMONET MOXHO
CpaBHUTbL C €300 Ha aBTOMaLMHE NO HEPOBHOI Jopore. [nMuHHbIe,
HO NOMOr1e NOALEMb! U CYCKN BOAUTENb NPAKTUYECKU He OLUYLLIaeT.
He otyilaeT oH M MENKUX LLEPOXOBATOCTER NOKPLITUS AOPOTU, a BOT
JyepeaoBaHne NOALEMOB U CNYCKOB Ha PacCTOSHUSAX, COU3MEPUMBIX
C pasmepamu astoMmobunsa, ByAeT OueHb 3aTpyaHATL e3ay.
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3mo unmepecro:

HHorna 8 npaxTyke METEOPOIIorudeckoro obecredeH!s noieToB BO3HU~
KaeT MONyKyphe3Has unu noykoHguuikras curyauus. [Ipencrasste cebe, 4to
CHHOTNITHK BO BPeMs KOHCYNHTALIMH Nepe/l BBLIETOM TOBOPUT NIETYHKY, YTO NPH
noJiere 1o MapmpyTy B crioe 9 - 11 kv Oynet HaOMOAATECA CHiTBHASA TYpOyJIeH-
THOCTE. TTo dopme 1 o comepkanuio Bee ckazaHo BepHo. Ho netumk B oTBET

CIPALIHBAET, Y70 Mo TYPOYIEHTHOCTE OH BCe IOHAJ, a BOT Gy/eT M OosiTak-

ka? XuTphiii BOmpoc. Bce Hei0 B TOM, 9T0 MBI, CHELHMAIMCTE METEOCTYKOEI,
NpOrHo3upyeM TypOyIeHTHOE COCTOSHHE aTMOCdepE!, a GonTaHka camoseTa —
3TO peaKiA KOHKPETHOrO CaMONIETa Ha TypOyNeHTHOE COCTOAHNME arMocepht
¥ [POTHORMPOBATE €€ He Hatle AEN0. DTO BCE TaK, HO €CItd BCTIOMHUTE O TOM,
YTO Hallla OCHOBHas 3ajiada — MOMOraTh aBHAPEMPUATHIO YCIIEIHO pemaTh
CBOY 3aj1a4H, TO Takoll OTBET He roauTcs. Jia U paHsIle, BCE aBTOPBI pa3iiy-
HBIX METOIOB MpOrHo3a atMoceproil TypOyneHTHOCTH MPOrHO3UPOBANH HE
TypOyNEHTHOCTS, a GorTaHKy. TOMBKO B MOCTEHEE BPEMS, TOACTPAUBAICH MO
MEKIyHAPONHBIE CTAHAAPTHI, MBI CTATM Tak roBoputh. Ilo3ToMy Bee Mmomyya-
€TCs, K B3AMMHOMY COTIaCHIO U JETUMKOB, U CHHONTHKOB, TOYTH o B. Ma-
SIKOBCKOMY: MEI TOBODHM TypOYJIEHTHOCTE — MOApa3yMeBaeM GONTaHKa, OHU
TOBOPAT GOTAHKA — MBI ITOAPA3yMeBaeM TypOyEeHTHOCTS.

CuHonmuyeckuil Memood npoz2Ho3a ammocghepHol mypbyneHmHoc-
mu. CyTb CUHOMTUYECKUX METOAOB MNPOrHO3a arMocgepHon Typby-
NEHTHOCTU, BbidbiBaloLleit GOMTaHKy CaMONETOB, 3aK/O4aeTcs B
KOMITNEKCHOM aHanuae npuU3eMHbIX KapT norogbl U kapT Gapuyeckoi
TONOrpadouu PasHelX YpPOBHENR, Ha KOTOPbLIX BbIAENSIOTCA Y4aCTKu
BO3AYLUHBLIX TeMeHuWit ¢ Hauborbluel BepOosTHOCTLHI0 BonTaHKu.

KomnnekcHblii aHan13 no3BonaeT ornpegenuTb Xapakrep obnav-
HOCTM B UHTEpPECYIOLEM paiioHe, Hanuune PPOHTarNbHLIX Pasfenos
M UX akTUBHOCTb. C NOMOLLYbLIC BBICOTHbLIX KapT ONPEAensiloTCs 0co-
BenHocTn Bapuyeckoro 1ors, CKOPOCTh BETPa Ha BLICOTE MONETa,
XapaKkTep afBekuuu 1 BepreHuuu noToka.

TwatenbHblii aHanu3 JaHHbIX MONETOB CaMONETOB MO3BONUI
BbIABUTL 0COBEHHOCTU aTMOCdEPHbIX NONENR U NPOLECCOB, NPU KOTO-
pbix Habnwoaaetcs BonTaHka, a Takke copMyNUPOBaTL HEKOTOPbIE
nporHocTUYecKkue npasuna. [pu aHanuse rnasHoe BHUMaHue obpa-
Lanock Ha ocobeHHOCTK BapuU4eckoro NONs Ha BbiCOTE MOreTa, a
TaKke Ha Hanuyue 8 paiioHe noreta atMocdepHbIX hpoHTOoB, obnay-
HbIX NONen, CTPYWHbIX TEYEHUA 1 T.4.

YcTaHoRMNEHO, YTO OAHO3HAYHON 3aBUCUMOCTU BONTaHKu OT cu-
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HOMTUYECKOTO MOMOXEHUA ‘He CYLIECTBYET, OQHAKO UCCnenosaHue
xapakrepa Gapudeckoro nons npu 6ontaske CamoneToB NO3BONUMAO
BbISIBUTH TUMUYHBIE 0BacTy, B KOTOPbIX MHTEHCUBHAA TYpOyneHT-
HOCTb BeTpedaeTcs Hanbonee yacto. Bnepeble Takol aHanuns 6uin
BbinonHeH W.IMN4yenko. B aAanbHeillem MHorue asTopbl NOATBEPAU-
nv nepsble BbIBOAbI, NonyyeHHble U.Muenko.

MpuHsiB 3a ocHoBy Bapudeckoe none Ha sbicote 300 - 200 rMa,
O8N0 BBIAENSHO NATbL TUNOB XapakTepHbIX Bapu4eckux noneir ¢ Ha-
ubonbLLEN NOBTOPSEMOCTBIO MHTEHCUBHOI TypByneHTHocTH (puc. 3.57).

Fepswil mun Gapudeckoro nong (puc:3.57 a) xapakrepusyercs
Hanuuuem rnyBGoKoN BHICOTHOW NOWBUHLS, B KOTOPOH MOXHO Bhiae-
NUTH OTAEMbHbIR YacTHLIR YuKnoH, Mpu 3ToM Tune Gapuyeckoro nons
30HbI Haubonee UHTEHCUBHOW BONTaHKW CaMONETOB PacnonaratoTes
06bi4HO B 0GRACTU CUNbHOW PacxXogMMOCTU U CXOAUMOCTUA U30rUNc.
CKopoCTb BETPA B 30HAX UHTEHCUBHOW TYPOYNeHTHOCTU 0B6BIYHO CO-
craenser 100 - 150 km/d, a cpegHMe 3HaYEHUs TOPU3OHTanNBHbIX (60~
KOBbIX) CABWUIOB BETPA, KaK NpaBuno, npesbluialoT 15 - 20 km/y Ha
100 kM. B obnacru cxoauMocCTy M30rUIC rpaHuLia 30Hbl ¢ Hanbonb-
WeR BEepPOATHOCTHIO BOMTaHKW pacnonoxeHa HeNOCPEACTBEHHO OT
APUIEMHOR NUHUK XonoaHoro poHTa o ocu rnoxbuHbl. B oGnactu
CXOAMMOCTUW usorunc npeobnagaer, Kak npasuno, ymepexHas Gon-
TaHKa, a B obnacTy pacxogumMoOCTy — CUNbHas.

Mo panHbiM .. Myenko, npu pesko BbIpAXEHHON PacxoaUMOCTH
MOTOKa, CUMbHOM BETPE U 3HAYUTENHHOM CLBUFE BETPA BEPOATHOCTb
BCTPEHU C MHTEHCUBHOA BONTaHKON noBbILLIAETCS.

Bmopod mun Gapudeckoro nons XapakTepuayeTcs BblCOTHLIM
umknoHom (puc.3.57 6). Mpy 3TOM TUNe NMONSA TaKkKe UMeITCA ABe
30HbLI, B KOTOpbIX BOMTaHKa BCTpeMaeTcsl Haubonee vyacto. B nepsoii
30He, HaxofAALeNca B THISIOBO YacTy LUKIOHA, BonTaHKa, KaK npasu-
no, ymepeHHas, ckopocTb Bevpa okoro 100 - 120 kwiy, HabnoaaeTces
HesHaquTenbHas CXOAUMOCTL u3orunc. Bropas soHa BonTaHku pacno-
naraercs 8 nepefHei YacTy WyKnoHa B o6nacTyt CUNbHOMN pacxoaumac-
TV U30TUNC 1 BONBLIKX TOPU3OHTaNLHBIX CABUFOB BETPA.

CkopocTh BeTpa 3fech gocturaer 100 - 150 kM/v, a ropusoHTanb-
Hble CABUIM BETPA Ha OTAEMBHbLIX KOPOTKUX YHacTKax MOIYT NPEBLILIATL
50 km/y Ha 100 kM. Ha npusemHoi CUHONTUYECKOI Kape 3Toil 30He Co-
OTBETCTBYET TEbIA CEKTOP LMUKINOHA U NPUSIETAIOLUE K HEMY YYaCTKX
wupuHoit 100 - 200 kv 3a x0n04HBIM U BRepeau Tennoro opoHToB.
NHTEHCMBHOCTL GorTaHky B 3TOl 30HE MOXET NPEBbILLATE YMEPEHHYIO.

197




Puc.3.57. Pacnpedenenue u rofloxeHue 30H 6o/maxku npu
pPAsNUYHBIX munax CuHoONMUYeckux cumyauyud. a — bapuveckoe
11016, 8bIPANKEHHOE 2/1yO0KOU AOXBUHOL, 6 — 8bICOMHbIT YUKIIOH, 8
— epedHss Hacmep JIOKGUHBI, 2 — MbiI0Basa Yacme fI0KOUHEI, 3 — 06-
iacme 8bICOMHO020 2pebHS.

Tpemuil mun Gapuveckoro nong XapakTepusyeTcs Tem, 4TO
bonTaHka HabnwpgaeTca B NepeaHen 4act NoxOWHbI, HECKONbKO
npasee ee ocu B oBnacTu pacxoasiyuxcsa usorunc (puc.3.57 ). MH-
TEHCMBHOCTL BoMTaHKKU B 3TOM 6apu4eckom norne MOXET BbiTb yme-
peHHon. Ocobenno Gonbluasl BePOsATHOCTb BONTaHKU UMeeT MEeCTo
Toraa, koraa nox6uHe Ha kapTax Hapuyeckoi Tonorpadun npeallec-
TByeT rpebeHs, u noxbuHa yrnyénaerca. CkopocTs BETPa NpU 3TOM,
Kak npaeuno, He npesbiaet 80 - 100 km/y, a Gokosble caABUrK BETPa
HE3HaYUTENbHBI.

Mpu vemeepmom mune GapuYECcKoro Mofs 30Ha MOBbILLEH-
HO# TYpOYNEeHTHOCTM pAacnonaraeTca B ThiNoBoOl YacTu noxGuHbl
B obnacTtu cxogumoctu usorunc (puc.3.57 &}. CkopocTts 1 BokoBble
CABUIA BeTPa 3[lecb Takne Xe, Kak W B npeablayliem cnyvae, u co-
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cTaBnsloT coaTeeTcTBEeHHO 80 - 100 km/M 1 5 - 10 km/d Ha 100 kM.

MHTeHcuBHOCTL BoNTaHkK B 3TOW 30HEe MOXKET ObITb 3HAYUTENBHOIA.

[ameill mun Bapuuyeckoro foNs, XapakTepusyoniics nosbi-
LUEHHOR WHTEHCUBHOCTLIO BONTaHKU CAMONETOB, ONPEAENAETCs Bbl-
COTHbIM rpebHeM (puc.3.57 d). B atom Tune Gapuueckoro nons Taioke
MOXHO BbIJ€MUTb ABE 30HbI NOBLILLEHHOW TYPOYNEHTHOCTY, OfHA U3
KOTOPbIX pacrnonoXeHa B NepegHeit, a apyrasi — B ThiNOBOIA YacTu
rpebHsa. BepositHOCTb BCTpeYn ¢ BONTaHKOMN B ThINOBOHA YacTu rpebHs
Bbillie, Yem B nepegHei. '

CKOpOCTb BETPA AU STOW CUHONTUYECKOH CUTYaLMK He3Hauu-
TenbHa ¥ peaxo npesbiluaet 40 - 60 kw/y. bokosbie casury BeTpa B
obnacTy BLICOTHOrO rpebHs, kak npasuno, cocraensT 10 - 15 kMM
Ha 100 kM. UHTeHcuBHOCTL GonTarku oBblMHO yMepeHHas unu cna-
Bas, oaHaKo, UHOTAa MOXET OTMEHATLCA cusbHasi GonTaHka Ha doHe
Bonee cunbHoro setpa (Ao 100 km/u), YeToihuusoit cesiau ¢ npusem-
HbiM Gapuyeckum nonem ANS 30H NOBLILEHHON TypGyneHTHOCTU B
BLICOTHOM rpebHe ycTaHoBWUTL He YAanoch.

IMpepcTasneHHsbie Ha pUc.3.57 cxemMbl TUNIMYHBLIX CUHONTUYECKUX
TIONOXEHU? MOXHO UCMONL30BaTh ANA AWarHosa u nporHoaa Typby-
NEHTHOCTW.

Mockonbky 0AHO3HaYHOR CBSA3U Mexay BonTaHKoik CamoneTos U
XapaKTepoM CUHOIMTUYECKOro MONOMEHUS Ha BLICOTE NOMETa HET, TO
CHEAYeT NpuBneKaTh AONONHUTENLHBIE NPOrHOCTUMECKUE NPU3HAKN,
yKasbiBalolne Ha BO3MOXKHOCTL BO3HUKHOBEHUst BonTaHki. K Takum
npusHakam Heobx0AUMO OTHECTH CrieqyioLue yCnosus.

- Xonodusie ppoHmsi | u Il podos Ha npusemHoil kapme. Mos-
TOPSAEMOCTE BONTaHkM Ha XOonoAHbix dpoHTax Haubonblwas no
cpasHeHUo ¢ Apyriumu atmocdepHbiMK hpoHTaMu, bonTaHka Ha
XOMOAHbLIX POHTaxX He HabnogaeTcs B TEX Cryyasx, Koraa oHu
cnabo BbipaXeHbl UNKU Koraa ropusoHTanbHbIi rpagueHT Temne-
patypbl 8 obnacTy poHTanNbHON 30HLI COCTARNSET MeHee 2°C
Ha 100 KM, a ropUsOHTAarnbHBIR rPaAUEHT CKOPOCTU BETPA MeHee
20 kMM Ha 100 km. _

- Tennwild hpoHm Unu ¢hpoHM OKKMO3UU, CBA3AHHLIE C YETKO Bbl-
pPaXeHHbIMY BBICOKOTPONOCHEPHLIMN CTPYRHBIMU TEYEHUAMI ©
UMeloLiMe ropu3oHTanbHblk rpagueHT Temneparypb! Sonee 2°C
Ha 100 kM, a ropusoHTanbHbIR rpafgnelT ckopocTu BeTpa Bonee
20 km/d Ha 100 km.

- BeicokomporiocthgepHbie unu cmpamoccepHsie  cmpyliHbie
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-meverus. MNokasarensiMn BONTaHKN B CTPYAHbIX TEYEHUAX ABNSA-
KOTCA: CKOPOCTb BeTpa Gonee 25 Mm/C, BepTUKanbHbIA rpagueHT
ckopocTu BeTpa Bonee 10 M/c Ha 1 KM BBICOTBI, ¥ U3MEHEHUe
HanpasneHus BeTpa Gonee 15° Ha 1 KM BbICOTbL.

- [lepugbepusi yuknoHa, noxbuHa, epebexs. Mpu Hanuuuu aTux
¢opm Bapuyeckoro penbedia Ha BeICOTe noneTa NnoBTopsSEMOCTh
HonTaHku camoneroB Hauborbwas. OcobeHHo BriaronpuaTHbie
yCnoBusl Ans passuTus TypByneHTHOCTY cosaatoTcsi B Bapnyeckoil
nox6uHe, koTOpas NPoJomkaeT yriybnarteca. Cnyyau GonTaHku B
3arMONHALUXCA NOXONHAX BCTPEYAKOTCH SHAYUTENBHO PEXE.

Mpu nepeceyeHnn BICOTHBIX LUKITOHOB 1 aHTULMUKITOHOB B LieH-

TpanbHoi YacTi BonTaHka camoneros Habnwaaetca peako. Ha ne-

pudepuu Gapuveckux obpasoBaHWil NOBTOPAEMOCTb GONTaHKK 3Ha-

YN TErNLHO Bhillie, 0COBEHHO BbICOKa OHA B 3anagHol 1 loro-3anafgHon

vacTax yrnyGnsaoumMxcs UMKNOHOB Npy aABeKUUM xonoaa U cxofgu-

MOCTU U3OTUNC.

5. Hanudyue obnayHocmu Ha aWesIoHe nonema. YCTaHOBEHO,

YTO NOBTOPAEMOCTb 6ONTAHKW CaMONETOB MpU Hanu4Yuu obnNa4HoOCTU

Ha BbLICOTE noneTa B HeckonNbko pas 6onbille, Yem npu HesobnavHoM

Hebe. [JaHHbie o noBTopseMocTu GonTaHku B ofnakax pasnuyHbIX

dopm (no C.M. LLimerepy) npusegeHb! B Tadn. 3.5.

Tabnuua 3.5
MoeTopsaeMocTsb (%) GonTaHkM cCaMoneToB B obriakax pasnuyHLIX GopM.
Popma obnakoB bes yTouHe-
St, Sc Ns-As Ac Cs, Cc | Hua dopmbl
34 30 29 34 40

Mpwn Hanu4uy oGNaYHOCTY BEPTUKANBHOMO PA3BUTUA Ha JLENOHE
noneTta nosTopsieMocTb BonTaHku camoneTos cocTasnset 90 - 95 %.
- Adsexyus xonoda. pu aroi cuTyauuu SonraHka CaMoneToB Ha-

fnogaetcs Haubornee 4acro.

- 3HauumernsHOe ycuneHue eempa Ha 3wenoHe nonema. Ecnn 3a
KPUTEPUIA YCUNEHUS BETPA NPUHATL M3MEHEHKe CkopocTu seTpa 60-
nee yem Ha 10 m/c 3a 6 4, TO B aTUX YCNOBUAX Ha BLICOTaX PE3KOTO
usMeHeHus ckopoctu BeTpa BonTadka Habniogaetcs B 68 % cny-
YaeB. Ecnu ke KpuTepueM SBNAETCA youneHue BeTpa Ha 20 Mmic u
foriee 3a 6 4, To NOBTOPAEMOCTb BONTaHKW cocTasnsAeT okono 75 %.
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MNpu cnabom BeTpe Ha BbicoTe noneta (Ao 15 m/c) Gontanka
06biyHO HabMmogaeTcs B 3oHax 6onbLivx 60koBLIX CABUTOB BETPA Ha
UMKNOHNHYECKOW CTOPOHE CTPYMHBLIX TEHEHWIA.

Onupasich Ha npuBegeHHbIe Bhlllie CXeMbl CUHONTUYECKOTO Mo~
NOXerna N apyrue CUHONTUYECKUE AaHHbIe, MOXHO OLeHUTb BO3-
MOXHOCTb BO3HUKHOBEHMA OONTaHKM B 33faHHOM paiioHe U Ha 3a-
JaHHoW BpicoTe,

Dusurko-cmamucmudeckue Memodbi 1pozHo3a ammocghep-

~ HoU mypbyneHmHocmu. N3noXkeHHbA Bbilie CUHOMTUYECKUIA METOA
nporHo3a GonTaHkU CaMOMEToB SABNSETCA KaYeCTBEHHbIM, NO3TOMY

fpakTuYeckuit NHTEpecC NPeACTaBNAET AUarHos U NporHo3 BonTtaHku
CamMoneToB NyTeM OAHOBPEMEHHOM0 Y4eTa HECKOMbKUX KOomu4ecT-
BEHHbIX kpuTepues. OCHOBY MpKU 3TOM JOMXHB COCTABNATb gaHHble
TEMNepaTypHO-BETPOBOrO 30HAUPOBaHKUA aTtMocdepbl, Tak Kak Apy-
ro# nHopMaluy NPOCTO HET B PACMOPSIKEHUU CUHONTMKA Ha AMCT,
MogoBHbIA YYET NPON3BOAUTCA MYTEM OTLICKAHWUA CTAaTUCTUYECKNUX
CBs3el MeXaY KONMYeCTBEHHbIMU KPUTEPUSIMUN COCTORHUS aTmocde-
pbl 1 PaKTOM Hanu4usa UM OTCYTCTBUS GONTAHKK,

OCHOBHbIM MPU PU3UKO-CTATUCTUHECKOM METOAE NPOrHo3a Typ-
ByneHTHOCTU (M HE TONBKO TYPBYNEHTHOCTU) ABNSIETCA ONpeleneHne
NOPOroBbIX 3HAYEHWA NMapaMeTPoB C NOMOLbI) rPpacUKOB, HOMOT-
paMM 1 aMAupUHecKUx 3asucUMocTeil. B HacToslee BpeMst Takux
3aBUCUMOCTEV YCTAHOBMNEHO AOCTATOYHO MHOMO, U HEKOTOPLIE U3 HUX
Mbi C BaMh pacCMOTPUM. '

3mo unmepecro:

HM3BecTHO, 4TO TeopeTHMECKU TYpOYNEHTHOE COCTOfHUE arMocdepst
omnpenensercs quciaoM Pudapacona (qucnom Ri), a wucmo Prgapracona, B
CBOIO OEpe/ib, ONpe/IENIeTCs 1o (hopMye: '

Ri= g(Yn :73
=t dU
1%)

3pech: g — yCKOPCHHWE CHITHE TKECTH, T — CpeliHAs TeMIieparypa clios
dz, y, - cyxoanuabarmyeckuli BepTUKATBHEN TPaJHMEHT TEMIEPATYPhI, ¥ —
pealsHEIH BEpTUKANBHBIN IPafHEHT TeMIepaTyps! B cinoe dz, dU/dz — sepr-
KanbHBIH IpaqueHT BeKTopa BeTpa. TeopeTmaecky TypOyNeHTHOCTD DODKHA
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HabonaTeCH B Tex cnogx atmocdepst, rie Ri < 1. Te xe «TeopeTuxu» ro-
BOPAT, 4TO TONMIKHA Cliost dz He MO/KHA MpeBbIark 500 M. A rae «OeaHoMy
CHHONTHKY» Ha AMCT B34Th HH(pOPMAIIIO O paCIPeREICHAN TEMIIEPATy bl
H BeTpa B cBobonHolt atMocdepe uepes 500 M? V Hero-10 M panmo30HMa
Ommxe, geM 3a 300 xu Het. Eciu paccuuThiBath 9MCI0 PadapacoHa o KaH-
HBIM 30HAMPOBAHHSA, TO OMMOKH MOTYT HOCTHTaTh ...400%! ABTOpY 3THX
CTPOK B Ka4eCTBE KPUTHIESCKOro 3Ha4eHms yucha Ri npyxonunocs BCTpeuars
B JIUTEpaType 3HauYeHUs OT ¥4 no 10, T.e. pasHuua coctarmana He 400, a 4000
%! BoT mosToMy MHOTHE KPUTEpHHE TypOYyJIEHTHOCTH, OCHOBY KOTOPBIX CO-
CTaBJIfeT YKc0 PHuapicoHa He BalIM pakTHIECKOTO IPAMEHEHHE.

PaccMoTpuM ABa MeToAa AuarHosa W nporHosa GonTaHku ca-
MONETOB NO AaHHLIM TeMMnepaTypHO-BETPOBOrO 30HAWUPOBaHWA ar-
Mocthepbl, KOTOpble HaUNW NpUMeHeHre B NpakTuke obecneveHus
noneToB; gpaghuyeckull memod u memod Komnnekca kpumepues. B
OCHOBY rpacdu4eckoro MeToga fuarHosa u nporHosa GonTaHkv nono-
XEHO npeanonoXeHue, 4To TypbyneHTHOCTb, BbidbiBalolwas Gontax-
Ky camoneTos, oBycrioBreHa ToNbKO BEPTUKANLHBLIMU FpagueHTaMu
CKOPOCTU BeTpa, HanpasfneHUa BETPa 1 TeMNepaTypbl BO3ayxa.

CyTb rpapu4eckoro MeTofa NporHo3a 3aknuyacTcs B cnegyio-
1em. ECnu nocTpouTb BEpPTUKaNbHbIE NPodunu cKOpocTy, Hanpas-
NeHua BeTpa U TeMnepaTypsl BO3gyxa, TO ANSA KaXA0oro NUHEAHOrQ
yHacTka npoguna BepTUKanbHbiE rPajueHTbl COOTBETCTBYIOLLMUX
METEOPONorMyeckux BenuynH ByayT XapakTepusoBaThCH HaKITOHOM
paccMaTpuBaeMoro y4acTka KpuBoit pacnpeneneHus K ropusoHTanb-
HOV ocK. YeM mMeHbLLIE YoM HaknoHa MeX Ay MOCTPOSHHBIMU KpUBbi-
MU U FOPU3OHTANbHON OCbio, TeM BonbLUe BepTUKanbHBLI FPaaneHT
AaHHOW METEOPONOrNYECKON BENUUUHBDI.

B ka4ecTBe kpuTepuveB Npu BUarHo3e U nporHose BonTaHku
UCNONb3YETCA MOHATUE KPUTUYECKWX 3HAYEHWUA BEPTUKANbHBIX rpa-
JvenTos. Mo pesynbTaTtam 3KCNEPUMEHTANbHLIX UCCNEAOBaHWIA 3a
KPUTUYECKNE 3HAYEHWUS BEPTUKANBHLIX FPASUEHTOB (Ha 1 KM BBLICOTbI)
NPUHSATEI CREAyOLUKE BENUYUHBI ANA CKOPOCTH BeTpa — 10 M/c, Ana
HanpasneHua setpa — 15 rpagycos n ans Temneparypbl -7°C.

MeTtoguka BulgeneHUn 30H GONTaHKM CaMoneToB CBOAWUTCH K
TOMY, YTO MO NOCTPOEHHbLIM NPOMUNAM BETPA U TEMNEPATYPLI BO3-
AyXa Ans Kaxaoro NUHENHOro y4acTka OnpeaenseTcsa yron HaknoHa
BEPTUKANBHOIO NPOMUIIA K rOPpU30OHTaNBHON OCK Y CPaBHUBAETCH C
KPUTUYECKUM 3HAYEHUEM.
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[ins ynobcTea pacyeTos MOXHO Tak nogobparb Macwitat, yto Ans
BCEX TPEX BEMUYUH KPUTUHECKNUI YrON HaKNOHA OKAXKETCA OQUHAKOBLIM.
C avoii uenbio, NPoU3BONLHO BHIGPaB MactuTab no BepTUKanu AN Bbl-
COTh! U OfHOW U3 TPEX BeNMuWUH (Hanpumep, ANs CKOPOCTU Berpa) no
ropusoHTanu, Heobxoaumo nonobpatb MacwTab Ana JBYX APYruX Be-
nvunH Takum obpasom, utobel oTpesky, coorseTeTRytowemMy 10 m/c Ha
OCW CKOPOCT! BETPa, COOTBETCTBOBaN OTPE3OK Ha OCWU HanpaeneHus
BETpa paBHLIV 15°, a Ha OCU TemnepaTypb! — OTPE30K, pasHblil 7°C.

Mocrie atoro Ha rpacuk BepTUKANbHOMO pacnpeiaeneHus Betpa
1 TemnepaTypbl BO3AyXa CNeayeT HAHECTU CETKY, HakrMmoH KoTopoit Gy-
JEeT COOTBETCTROBATL KPUTUYECKUM SHAUEHUAM BEPTUKanLHbIX rpanu-
€HTOB (3T0 MOXHO Aenarb W B 0BpaTHOM NOpsAKe: Ha crieunanbHOM
BnaHke ¢ yxe BbibpaHHbIMK MaclLUTaBamit U HAHECEHHOMN CeTKOM 1oc-
TPOUTL BepTUKanbHbIE NPodUnK pacrnpefencHus BeTpa 1 Temnepa-
Typb!). Tenepb HPOrHO3 BONTaHKW CaMONETOB CBEAETCSH K CPABHEHUIO
HaKnoHa CTaHAaPTHLIX NMHWIA CETK U HAKIMOHA UCCHIeAYeMOoro y4HacT-
Ka npoduns. 310 OCYWECTBRAETCS TakuM xe obpasom, kak u onpege-
NeHue yCToiuMBOCTI CTpaTudUKaLy ¢ NOMOLWbIO a3pOroruHecKol
Auarpammsl Unn TipU ONpeaeneHun xapakrepa aasekuum Ha copMe-
uieHHoil kapre AT-700 n OT500/1000. OgHako, B oTnWuMe OT a3pono-
rUYeckol auarpaMmbl B JaHHOM CNyvae «XapakTep YCTOWYMBOCTU»
ornpeAenseTcs OTAeNbHO AN KOKA0ro BEPTUKANBHOrO npoduns.

Hanuune «HeyCcTORMMBOCTI» ORHOTO U3 BEPTUKaNbLHLIX Npoduneit
ABMAETCA MPU3HAKOM CYLECTBOBAHWUA TypOYNEHTHOCTH, HnaronpusT-
HOW A8 BO3HWKHOBEHUS BonTaHkn. Ecnu B Kakom-HUOYAbL cnoe «Heyc-
TOMYMBOCTL» OBHapYXUBaETCA NO BepTUKanbHLIM NpodunaM AByX Be-
NUYKH, TO 3TO CAYXUT YKasaHneM Ha GOnbilyto BEPOATHOCTb GonTaHKu.

[Mpumep rpacbuueckoro meroga nporHosa 6oONTaHKWM NpUBeaeH
Ha puc.3.58. B 3aBUCMMOCTY OT BEPTUKANbHBIX [PAAUEHTOB CKOPOCTU
BETPa Ha puc.3.58 MOXHO BLIAENUTL [Ba CROA NOBLILEHHOW TypOy-
NEHTHOCTU: NepBbiil pacnonaraeTcst Ha sbicotax 8,1 - 9,0 ku, a BTO-
poit ~ Ha BbicaTax 10,7-11,4 km. B 3aBUCUMOCTY OT BEPTUKANbHBIX
rPaaUeHTOB HanpassieHUs BeTpa cNoi NoBbiteHHo) TypOyneHTHOC-
TU pacnonoXex Ha eeicotax 11,0 - 12,0 km. B cnoe 11,0 - 11,4 km Ha-
6niogaercsa 30Ha HaubornblLeh BEPOSTHOCTM BONTaHKK, TaK Kak 34eCh
OLHOBPEMEHHO BLINONHAOTCA ABa NPU3HaKa <HEYCTOWMUBOCTUN.
Cyas no pacnpeaeneHuio Temnepartypbl BO3oyxa ¢ BbiCOTOM, U3-3a
BEpPTUKANbHbLIX TPAJUEHTOB TEMIEPATYPbl B NPUBEGEHHOM NpUumMepe
BonraHku He Habnogaercs.
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Puc.3.58. Mpagpuyeckuil Memod npozHo3a 60AmaKKu camoemos.

OCHOBHOE AOCTOUHCTBO rpadu4eckoro MeTofa — BblCOKas one-
paTuBHOCTL. Ero LenecoobpasHo Mcnonb3osaTh B TeX Cryvasx, kor-
[a HeoBX04UMO NONyYUTb KAPTMHY BEPTUKANBHOTO pacnpeaeneHus
cnoes NoBbilEHHOW TYpOYNeHTHOCTU M GONTaHKU CamoneToB Ans
BCEX BbICOT B onpefeneHHoMm paitoHe. Ipadudeckuii meTon gmarto-
3a 1 npordosa GonTaHkX CAMONETOB MO CYTU Aena no3sonser npo-
CneauTb 3a BEPTMKANbHBIM pacnpefeneHnem BcexX XapakTepucTuk,
KOTopble BXOAAT B uucno PuuappcoHa. flonyveHune HenpepbiBHON
XapakTepuCTUKK pacnpeaeneHnus 304 onTaHkm camoneTos Ans BCexX
BLICOT YCTpaHseT HEAOCTaTOK METOAOB fporHoza BomTaHKu, OcHO-
BaHHbIX Ha onpegenexuyn Yucna Ri.

OpHako npu rpaduyeckom METORE NPOrHo3a GonTaHkW camone-
TOB COBEPLLUEHHO HE Y4YUTBIBAIOTCS FOPU3OHTAMNbHBIE rPaANEHTHL TEMIIE-
paTypbt U BETPa, YTO BHOCUT OLWIMBKU B PE3YNbTaTht NPOrHO3UPOBaHMS.

ns onpeneneHnst BOSMOXHOCTU BCTPEYU € TYPBYNEHTHBIMIA 30-
HaMu Ha 3a43aHHOM 3LLeNoHe noneTa LenecoobpasHo UCnonk3osarb
Opyroi metog — MeToa komnnekca kKputepues. OH 3aKnoqaeTcs B
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cneayowem. o AaHHLIM TEMMEPATYPHO-BETPOBOrO 30HAUPOBAHUA
ONpPEAENsATCH WeCTb KpuTepues TYPOYNEHTHOCTU, CKOPOCTL BETPa
25 m/c 1 Goree; BEPTUKANbHbIN FPaANEHT CKOPOCTU BeTpa -10 M/C Ha
1 KM; ropusoHTanbHbIil rpaaneHT ckopocTu Betpa -5 m/c Ha 100 km;
BEPTUKANbHBIA CABUT HanpaBrneHus BeTpa -15° Ha 1 kM; BepTHKarib-
HbIit rpagueHT TeMnepaTtypbl Bo3ayxa -7°C Ha 1 KM; ropuaoHTanbHbIA
rpagueHT Temnepartypel Bodgyxa -2°C Ha 100 km. Ecnu Ha sbicoTe
noneTa OfAHOBPEMEHHO BBIMOSHAIOTCA HE MeHee Tpex NMbbix kpuTe-
pueB, TO CIEAYET ykaseiBarh HonTaHky.

lMepen onpepeneHueM 30H BONTaHKW CaMOMNETOB METOLOM
komrinekca kputepues HeobxoAuMmMo pasgenuTb MapwpyT noneta
Ha yyacTkn anuHoi 300 - 400 km (2 - 3 cM Ha kapTax Bapudeckol
Tonorpaduu), MPUHAB 33 Y3MOBbIE TOMKW NYHKThI, B KOTOPLIX NPOM3-
BOAUTCA TeMrepaTypHO-BETPOBOE 30HAWPOBaHUE aTtMocdepsl, T.e.
T€ NYHKTbI, AaHHbIE KOTOPbLIX HAHECEHbI Ha KApTY. 3aTeM 10 4aHHbIM
30HANPOBAHUA PacCUUTLIBAKOTCA BEPTUKANbHBIE U FOPU3OHTarbHbIE
rpafueHTbl TemnepaTypbl W BeTpa ANA KaXZOro y4acTka TpacChbl
Ha 3lUeloHe NoneTa U OLEHWBAETCA CKOPOCTL BETPA Ha 3afaHHOM
BblcOTE, B 3aBUCUMOCTM OT YMCNa NAPaAMETPOB, 3HAYEHUS KOTOPbIX
APEBLILAIOT KPUTUYECKME, JaeTCH NPOrHo3 BonTaHkM CamoneTos Ha
3afaHHOM ydyacTke. [opusoHTanbHbie rpagueHTbl Temnepatypbt U
BETPA onpefenaTcs no kapme Gapuyeckoil Tonorpadoun, Grivxaii-
Wweil K 3LIeNoHy noreTa, a BepTKkanbHbie rpagueHTsl — No Kapmam
Bapuueckoil Tonorpaduun, Mexay KOTOpbIMU HaX0AUTCA ALLENOH.

HecmanGapmesie Memodbl ipozHo3a ammMocghepHol mypbyneH-
mrocmu. K HecTaHAapTHLIM MeTodamM nporHesa atMocthepHon Typoy-
NIEHTHOCTY, Bbi3niBatOLIEH BONTaHKY CaMONeToB, Hami OTHECEH! Te Me-
TOAbI, KOTOPbIE HE MONYYUNY LLIMPOKOrO PACTPOCTPAHEHUS Ha NPaKTUKe,
ofiHako camu no cebe, 1o NOKXogy K PeLUeHWo 3aaaql, NPeACTaBnsAT
onpeAeneHHsIi uHTepec. K TakMm MeTogamM MOXHO OTHECTU criefylowme.

[poaHo3 mepmuveckoll mypbyneHmHoCIU 10 a3pofioaudec-
kol Quazpamme. Tepmuyeckas TypOyrieHTHOCTb 110 aaporioriyeckoi
Auarpamme nporHosupyetcs odeHb npocro. Ha uHtepecyoiiem Hac
YpOBHe {3LLenoHe nonera) onpegenaerca eenwyinya AT, paBHas pas-
HOCTU TEMMNepaTyp Ha BrRaxHoi aguabare u Kpusoit crparudukamu,
Ecnu AT meHbLIe HYNA, TO TepMuyeckas GorTanka He NPorHosupy-
ercq, ecnu AT konebnetca B uHTepsane or 0 Ao 3 rpagycos, 70 B
NporHo3ax ykaseiBaercs cnabas GonTaHka, ecnu AT = 3 - 6 rpagy-
caM, TO yKkasbiBaeTca ymepeHHan BontaHka, a ecnu AT Borbwe 6
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rpagycos — cunbHaa BontaHka. ABTOpbl MeToda npefnaralT wUc-
NoNb30BaTL €ro TONbKO 40 YpoBHsA 400 rMa (npumepHo 7,2 km). 310
JOCTaTOMHO WHTEpecHoe orpaHuyeHue. C ogHOW CTOPOHbI, Ha TaKkuXx
BbICOTAX, AeCTBUTENBHO, BENUYMHA AT cpaBHUTENLHO peako BbiBa-
et Gonblue 3 rpagycos, a ¢ APYrofl CTOPOHbI, CaMOIETb! MpaxAaaHCKoN
aBuaLmMmn oBLINHO BLINIONHAIOT NoneThl Ha BbicoTax 9000 - 11000 m,
T.€. Ha BbicoTax 300 - 200 rMa. NoaToMy BBEEHHOE aBTopaMu orpa-
HUYEHUEe BbICOThI PUMEHEHUS! METOAA AENaeT ero npakTudecku bec-
rionesHbiM, XOTA cam no cebe noaxon K peleHuro 3agaqu nporHosa
TEPMUYECKOH TYPBYNEHTHOCTH OYeHb Pa3yMHbl, O4EHb NPOCTOR M
BOCTYNHbIA 4NA UCNONbL30BaHUA Ha nioboit AMCT.

[pozHo3 mypbyneHmHIcmU 8 20pHbIX padodax. Ha ogHom 13 as-
poapomos Ha JansHeM BOCTOKE CO BCEX CTOPOH OKPYXEHHOro HEBbI-
COKUMM ropamm (06 aToM METOAE aBTOpy pacckasana cuHonTuk AMCI
N.A. MNoHomapesa) Ana nporHosa BonTaHku CaMoneToB WUCNOMb3YIOT

pesynbTaThl HabnogeHuii 3a ckopocTbio BeTpa Ha BIIN. Ecnun Ha BINM.

CKOPOCTb BeTpa konebneTca B npefenax oT 5 fo 8 mic, To B NporHosax
Bcerga yKkasbiBaeTcs ymepeHHan TypOyneHTHOCTb, a eCNK CKopoCTb BET-
pa Gonblue 12 m/c, TO Bcerga yKasbiBaeTca cunbHas TypGYNeHTHOCTD,
Bce npocTo, BLICTPO, NOHATHO M NPAKTUYECKU BCErAa onpaBAblBaETCa.

Y ewe 0duH Memod npozHo3a 6onmanku 8 npUIeMHOM ClIoe.
[inA nporHosa BonTaHKW B NMPU3EMHOM CIloe MOXHO WCMOMb30BaTh
rpacouy, NpeanoxeHHbld Ha puc.3.59a. 3gecb nNo ropu3oHTanbLHOM
OCU OTKManblBaeTcsl MakcuManbHasi CKOPOCTb BeTpa Yy 3eMnu, Ha
BOSBLILUEHHOCTU B palioHe aspoApoMa, a fno BepTuKanbHOW och —
PasHOCTE (N0 abCOMOTHON BEMUYUHE) CKOPOCTER BETpa Ha BO3Bbi-
weHHocTu 1 Ha BIMM. Ha pucyHke BbigeneHbl 30Hb! crniaboi (8 ') u
yMEpPEHHO! MAN CUNbHON TYPBYNeHTHOCTU (D23).

TypBYNeHTHOCTb B HIDKHEM cnoe atMocdepbl MOXHO onpene-
nuUTb 1 no rpaduky Ha puc.3.596. Ha atom rpadomke no ropu3oHTanb-
HOI4 OC OTNOXeHa MakcUManbHas CkopocTs BeTpa Ha BIMMN (U, o,
M/C), a NO BEPTUKaNbHOW — FOPU3OHTaNbHbIA rPagueHT TeMnepaTyphbl
Ha yposHe 850 rfa (/7,,, "C/100 km). MonbsosaHue oBoumu rpadom-
Kamu noscHeHuit He Tpebyer.

MepeyncnenHblie Bbille METOALI NPorHo3a atmocdepHon Typdy-
NEHTHOCTU, Bbi3biBarolell BONTaHKy CaMOrETOB, HE MPETEHAYIT Ha
UCHEPNbIBALOLLYO NONHOTY MHGOpMaLMK 6 aaHHol npobrieme. OnHako
BblLLe PacCMOTPEHbI T€ METOAL! NPOrHo3a atMocgepHoil TypbyneHTHoc-
TU, KOTOPLIE B TOW WK MHON MEPe HaLLNU NPAKTMYECKOe NPUMEHEHME.
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Puc. 3.59. Npachuku 8ns rpo2Ho3a BonmaHKku @ MPU3eMHOM Clioe.
a— 10 NMpuU3EMHbIM GaHHEIM; 6 — 10 BaHHEIM 0 8empe Ha Bl u 20pu-
30HManLHOM 2padueHme memnepamypsi Ha ypoeHe 850 2fla.

YBbi, cerivac Marno KTo u3 cuHonTukos Ha AMCI gris nporHosa
BontaHkM camoneTos OyAeT 3aHUMAaTbCA pacyeTamu BepTUKaNbHBbIX
rpPaaveHToB TEMNEPATYPLI U BETPE, XOTA Takue pacyeTbl NOMOrTi Obl
caenarb nporHo3 bonee ycnéwHeim. Celilvac valle BCcero ucnonbay-
€TCS UMY CUHOMTUYECKUI METOA NPOrHo3a unu MeTofbl NPOrHo3a, oc-
HOBaHHblE Ha peaynbrartax HaseMHbix HabriogeHuit Ha aspopome.
Torbko Toraa, korfia sce Hatum AMCI 6ynyT B nonHoit mepe oBopy-
[0BaHbl ¥ OCHaLLEHbl KOMNBITEPHOR TEXHUKOW, a nepcoHan AMCI
Byner ymeTb aTON TEXHUKON yBEPEHHO NOMbL30BaThCA, MOXHO XA4aTb
«BOrbLUOrO CKadKa» B NPaKTUKE MeTeoponoruyeckoro obecneyeHus
rpaxgaHcKkon aBuaLmu.

3.9. .NPOMHO3 TEMNEPATYPbI BO3AOYXA

TemnepaTypa BO34yXa ABMASTCA OYeHb BaXKHbLIM MoKasaTternem
cocTosHus atmoctepsbl. OHa (TeMnepaTypa) YKkasbiBaETCA KaK B fipo-
rHo3ax obLero nonb3oBaHUs ANA HacerneHus, Tak U B creunannan-
pOBaHHbIX NMPOrHO3ax norogol.

MuHumanbHasa Temneparypa Bo3gyxa HyxHa CVIHOI‘lTMKy ans
NPOrHo3a TYMaHoB U HU3KOW 0BnNavyHOCTW, a mMakcuManoHasa — Ans
NPOrHO3a rpos, LUKBANoB U Apyrux ABMeHuid norogbt. Mpu Heobxo-
AUMOCTU NepeveHb OTpachell HapogHOro XossCTBa, ANS KOTOPbLIX
NPOrHO3 TeMnepaTypbl BO3AyXa npegcraenaeT OONbLUIo uHTEpec,
MOXHO cAenaTh «o4eHb AMUHHBIMY. 3TO ¥ IECHOE X03ANCTBO (nec-
Hble MOXaphbl), ¥ MeTannyprua (CmepsaHue pyas! ¥ yrna npyu peskom
NOHUXEHNN TEMNEPATYPbI), U NPOBEAEHNE CMOPTUBHBIX U MACCOBbIX
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3penuLLHbIX MEPONPUATUIA Ha OTKPBITOM BO3AYXE U T. 4.

Ha BcakuiA criyyait HanoMUHaeM HalUM YUTaTensam, o TOM, YT
TEOPETUYECKN MUHUMaNbHas TeMNepaTypa gomkHa HabniogaTtecs B
MOMEHT BOCXOAa COnHLUa, a MakCuMansHas — B MECTHLIA NONZEHb.
Ha camom xe fene HacTynneHue akCTPeMymoB TeMneparypbl He-
CKOMbKO 3anasgbiBaeT, U MUHUManbHas TeMmneparypa Habniogaercs
B CPEOHUX LUMpOTaX uJalle BCEero NMpPUMEepHO Yepes 4ac nocne Boc-
X0Za COMHua, a MakcumanbHas — yepes 1 - 2 yaca ocne MECTHOFO
nonaHa. ATo oObLACHAETCA TEM, HTO NPU3EMHbIA CrOW BO3AyXa Ha-
rpeBaeTcsa (M OCTLIBAET) OT 3eMHOW NMOBEPXHOCTWU, a Temneparypa
BO3yXa U3MepseTca Ha BblcoTe 2 M. [T03TOMy U UMEET MecTo Ha
NPaKTUKe HEKOTOPOE 3anasAbiBaHUe SKCTPEMYMOB TEMNEpaTypbl OT
MOMEHTOB BOCX04a COMHLA U MECTHOTO NONAHS.

3mo unmepecro:

Mst yxe miacanu, gto sce CMH Poccun nepenaroT HHOPMALIIC O OTrofe

foree THICSIM Pa3 B CYTKU. A BOT €IIE HECKOIBKO HHTEPECHRIX LUD:

- eXeIHEBHO MH(OpMAIIIO O IOrojie CIyWaroT, KaK MAREMYM, 70 MIH.
xkuteneit Poccun;

- ° TO BCEM TENEBM3HOHHLIM kaHanaM Poccuy MHGOpPMaLHMIO 0 [IOroje me-
penarot Gonee 24 94acoB B CYTKH;

- ecmu uH(OpMarmo 0 moroAe M3 Beex razer Poccmm cobpars B oAHY
Ta3eTy, TO MONYYHTCA EXCTHEBHAS razeTa 065EMOM B 24 CTpaHHULIBL.

TMpozHo3 MuHuMansHOU memnepamypbl 8030yxa. [Ansa nporHo-
33 MUHUManNLHOW TemnepaTypbl BO3AYyXa Ha MPaKTUKE MOXET WUC-
NonNL30BaThCA LeNklit pag METOAOB 1 NPUEMOB, KOTOPbIE NPOLWNU B
TEUEHNE HECKOMbKMX NeT (2 MHOT4a W OECATKOB NET) ONepPaTUBHYIO
NPOBEPKY B pasnuuHbIX pernoHax Poccuu. K Takum MeToaamM MOXHO
OTHECTU cneaywLyne.

Memod A.C.3sepesa. Metog A.C. 3sepesa rnossonser onpeae-
NUTb NO HOMOrpaMmMam HOYHOE NOHWKEHNE TEMNEPATYPLI C YYETOM
oBnayHocTu 1 Betpa (puc.3.60 n 3.61). B obeux Homorpammax no
FOPU3OHTaNLHOW OCW OTKNAALIBAETCA 3HAYEHUe (thakTuveckoe) Tem-
neparypbi TOMKU pockt 3a 13 Mnu 19 4acos, a No BepTUKaNbHON OCU —
HOYHOE MOoHUXKEHUe TemnepaTypob! npu GesobnavHom Hebe. Haknox-
Hbie NIMHWW YKa3bIBAKOT NPOrHOCTUYECKOE 3HaYEHUE CKOPOCTU BETPA.
Ona nony4YyeHns HOMHOrO MNOHWKEHWUA Temnepatypbi (AT) HyXHO OT
VUCXOOHOrO 3HAYEHUSI TemMnepaTypbl TOYKN POCh! NOAHATLCS M0 BEPTU-
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Karnu o NMHAM, COOTBETCTBYIOLIENH CNPOrHO3MPOBaHHOMY 3HAYEHUIO
CKOpOCTU BETPA, a 3aTeM NO BepTUKanbHON ocu onpeaenits AT.
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Puc.3.60. Homozpamma Ons onpedeneHusi HOYHO20 MOHUXEHUS
memnepamypsl N0 GaHHbIM HabmodeHuil 6 13 yacos.
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Pue. 3.61. Homozpamma Ons onpedeneHUs HOYHO20 MOHUWXEHUS
mewmnepamypsl 1o 0aHHbIM HabnodeHuli @ 19 yacos.

N nonyyeHus HOYHOMO NOHWKEHWA TemMnepaTypbl NpU Hanu-
uuy 0BNavHOCTU criedyeT BOCNONL30BaTLCs hopmynoi: AT, = mAT,
rae m — koapULNEHT, yYNTBIBIIOLMIA KONWYECTBO U BBICOTY obnau-
HOCTH B HOYHOE BPEeMS (NporHo3) u onpeaensiownitics o AONONHK-

TenbHOMY rpaduky Ha puc. 3.61.
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Torpa B OkOHYATENBHOM BUAE MUHUMANbLHYIO TEMNepaTypy BO3-
DyXa MOXHO onpenenuTs cneayiowum obpasom:
TMMH = T13 - mAT13 unu TMMH = T19 - mAT19.
(3.30)
A.C. 3BepeBbiM NpeanoXeHbl Takke npocTeie hopmynbi
ANs onpepeneHns MUHUManNbHOW TeMnepaTypbl Npu ACHOW 1 TUXOH
noroge. 3T hopmyIbl UMEIOT BUA,

Tow= T = 0,5(T3—Ty1s) - 6 nnm Tmuu =T~ 0.5(Ty-Ty o) -4

(3.31)
roe: Tu T, — TemnepaTypa ¥ TOYKA POChI 38 COOTBETCTBYIOLLNIA
CpOK.

B npuHuune merog nporHosa Temneparypbi, NPEANOXEHHbIR
A.C.3BepeBbiM O4YeHb NMPOCTOW, HO €CTb OBHA TOHKOCTb, KOTOPas Ae-
NaeT ero He o4eHb yaobHbIM Ha npakTuke. OBbIYHO MPOrHO3 NOroAbl
Ha HoYb JOMmKeH BbiThb rATOB K 17 Yacam MECTHOro Bpemenu (B dop-
myrax 3.30 u 3.31 — Bpems MeCTHOE), a 3T0 3HauuT, 4To B 19 Yacos
€ro COCTaBNATh yxe NosfHo. CnenoBaTtensHo, UCNONb30BaHNE BTO-
poii sanucu dopmyn 3.30 u 3.31 Ha npakTuke npobriemaruyHo. Cnpa-
BEANUBOCTU PaAMN HY>KHC OTMETUTD, YTO STUM e HeJOCTaTKOM «CTpa-
A30T» 1 Jpyrue MeToabl NporHo3a MUHUMANbLHON TeMnepaTypbi.

Memod M.E.Bepnsinda. M.E.bepnsaHa npegnoxun cneayrowue
thopmynbi 4Na NPOrHo3a MUHMMAaNLHOW TemnepaTypbl, KOTopble No-
fy4MnU JOCTATOMHO LLIMPOKOE pacnpocTpaHeHue. 3Tu hopMyrbi
cnepyowue:

T =T mA (3.32)

MIAH MaKC

roe: T, — MakcumansHas (Habnioaaswascs) Temneparypa Bosnyxa,

m —KO03PPULIMEHT, yUnTLIBAIOLWIA NPOrHO3 0BnaYHOCTK, Kak v B doop-
myne (3.30), A — amnnuTyna CyTOYHOro XoAa TemMnepaTypbl C y4eToMm
BPEMEHU rofa 1 reorpadpuueckoro NONOXeHUA MyHKTa, AN KOTOporo
A3eTCA NpOrHo3 UIU amnnuTyaa CyTOYHOro xoAa TeMnepaTypbl 3a
NPeALLECTBYIOUNE CYTKU.

COBEpPLUEHHO 0YEBMHO, UTO, HECKONLKO BUAOUSMEHNB HOPMY-
ny (3.32), MOXHO MO Hell ONPEAENATL Y MAKCUMAIEHYIO TeMAepaTypy
BO3fyXa. 3Ta NpouUeAypa HacToONbKO APOCTa, YTO He TPeByeT Kakux-
fM60 noACHEHNM.
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Bropas dopmyna M.E. bepnsanfia nmeer sua;

T = WS QT+ Ty + To + T (3.33)

19 npes. cyToK )
rae: T — TeMnepartypb BO3AYXa 3a NPEALWECTBYIOLLME CPOKN No Mec-
THOMY BpEMEHU.

3mo unumepecro:

Temneparypa Bo3ayxa (4 He TONBKO OHA GJIHA) B 3HAYMTEHLHON CTe-
TIeHH MONBEPKEHA BAMAHHIO MECTHEIX ycnopult. Hanpmvep, ecu B Ietep-
Oypre B HEHTpe TOpOAa 3MMOl TeMnepaTypa Bosayxa pasHa -10° C, 1o Ha
asponpome [Tynkoso, 10 KOTOPOTO OT LiEHTpa ropofa He Gonee 15 kM, MOXET
6516 -18° C. IToaToMy, pemas TOKANBHYIO 3aRauy IS KOHKPEmHO20 nyH-
KMa, Hy’XHO 06S3aTelbHO BOCIIONE30BATECS PAIOM HAGMIONCHHH HA 9mom
nyHKme, TORYIATh MHTEPECYIOIe Bac 3aBUCHMOCTH UMEHHO O 9mo20
nyHKma, U TOTHA BaliW MPOTHO3W 017 5mMo20 nyHrkma OyIyT UMeTh Gomb-
HIYIO ONpaBABIBAEMOCTh. TaK BbI MOMYyYHTE (PUBHKO-CTATHCTHIECKHH W1y
CHHONTHKO-CTATHCTHYECKUH METOI NPOrHO3a ONIs C80€20 NYHKM.

Qopmyna MuxensbcoHa. MUXeNbCOHOM ANA NPOTHO3a MUHUW-
ManbHOi TeMnepaTypbl npeanoxeHa dhopmyna:

T~ Td, —2 (3.34)

rae: Td,, — Temneparypa TO4KN pocki 33 CPoK 21 Y, «2» ~ koatbduun-
€HT, MonyYeHHbI nyTem nogdopa.

Gopmynsl KynpusiHoea. KynpyusiHOBbIM NPEANOXeHb! HECKONBKO
HeoObiyHbie OPMYNbl NS ONPEeReneHnst MUHUMATBHOR U MaKkcu-
MansHO TemnepaTypbl. 3T OPMyTibl UMEIOT BUE

T, = 0.5(T,

3KC

+ TBSO) —ATMMH (335)
TMaKC = O’S(TMMH + Tsso) + ATmaxc (336)

roe: AT, =0,5(T*
a
T oV T, — TEMMNEPATYPbI 38 TEKYLWA AEHb, T*

neparypbi NpeablAyLUX CYTOK.

MaKC+T85O) - TMMH u ATmaxc = Tmaxc - 0’5(T*MMH +
Taso):
uT* —Tem-

Make
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Memo0 npozHo3a MUHUManbHOLU memnepamypbl, NpUMeHse-
mbill Ha 00HOd u3 AMCI Ha ocmpose CaxanuH. Ha atoih AMCI ans
NpPorHo3a MUHMMAaNbHOW TEMNEPaTypbl BO3Ayxa B 3UMHUIA Nepuoj
ucnonbayetcs dopmyrna

TMMH, ¢} =1 ’5 T850
(3.37)
rae: 1,5 — koaddumeHT, YCTaHOBNEHHbIA NyTemM aHanuaa
coBCTBEHHOrO psAfa HabnogeHuit (cm. Boliue), T, — Temneparypa
BO3yXa Ha yposHe 850 rf1a B CPOK BE4EpHErO 30HANPOBAHUS.
Memod npozHo3a MUHUMaNbHOU memrnepamypsl, NnpuMeHse-
Mbiii @ Axymcke. B AkyTcke Ans NporHo3a MUHUManbHOA TemMnepa-

Typbl MCnonbayerca dopmyna

T,.=T,—10,5(7T-Td),, + B]

(3.38)
rae: T,, v Td,, -~ Temneparypa 1 Todka pocel 3a 12 4 MeCTHOro
BpeMeHu; B — koadhpuumeHT. B nepuon ¢ Hosbpsa No sHBapb U ¢ Mas
Mo 1IONbL BKMIOYUTENsHO B =3, a B ocTanbHble MeCsALbl Npy TeMnepa-
Type Bo3gyxa Bbliilie -15°C B = 6, a npu Temneparype Huxe -15°C B
=8.

[poz2Ho3 MakcumanbHoll memnepamypb! 6030yxa. Kak ykasbl-
BanoCh Bhbille, ANA MHOTUX OTpacnel Hapo[HOro Xo3saicTsa NPOrHo3
MaKCMMasibHON TeMnepaTypbl BO3AyXa Taloke NPefCTaBnaeT 3Hauu-
TenbHbIA UHTEPEC.

Mo asponozuyeckoll duaspamme. Ha npakTuke MakcuManbHYO
TEMMepaTypy Yalie BCero OnpeaensaT no AaHHbIM TEMNepaTypHO-
BETPOBOFO 30HAMPOBaHUA arMocdepbl (N0 aaponoruyeckon fua-
rpaMMe) 3a yTpeHHuir cpok. C 3Tol Lienblo 0T UCXOAHOrO YPOBHSA Ha
KpWBOW CTpaTuUdhuKaLum NPoBOAUTCS 4O 3HAYEHUR [aBIeHUA Y 3eM-
N B TENNbliA Nepuog roga cyxas, a B XoNoAHbI Nepuod — BnaxHas
apuadara. N3otepma, npoxoaaLLaa Yepes TOYKY nepeceyeHus, yKka-
XET MaKCUmarnbsHY TemnepaTtypy Bo3gyxa (puc. 3.62).

Ha4anbHble BLICOTbI, OT KOTOPbIX NPOBOAUTCH CYyXas U Bnax-
Has aguabara, npegcraeneHsl B Tabn.3.6.
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Puc. 3.62. lNpumep npozarHo3a MakcuMaibHOU memnepamypb! 8030yxa.

Tabnuua 3.6
WcxopHblie BLICOTHI (KM) ANA ONpeseneHus MakcumManbHoll Temnepa-
Typbi {no O.lN.Mmasoeoi)

Hauano Koneyn Havano KoHew}

Mecsiu Mecsua | mecsua Mecau Mecsua | mecsua
AHBapb 0.4 04 Wionb 25 2,0
deBpanb 0.4 04 ABrycr 2,0 1,5
MapTt 0,7 1,0 CeHta6pb 1,5 1,0
Anperb 1,0 1,5 OxTs6pb 1,0 0,7
Mai 1.5 2,0 Hos6pb 04 04
WioHb 2.0 2.5 Hexkabpb 04 0.4

[nsi yqeta BNUsiHUS 0GNaYHOCTU Ha MakcUManbHYKo Temrepa-
TYpY CneayeT BoCnonbL30BaTbes POPMYnoiA:

Toue = To + MAT (3.39)

rae: T, — Temneparypa B CPOK 30HAUPOBaHus, AT — pasHOCTb Mex-
Ay mMakcumarnbHol Temnepartypoi npu 6ezobnavHom Hebe n Temne-
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paTypoil B CPOK 30HAUPOBAaHUA, M ~ KO3MULIMEHT, yUUTbIBAIOLLMIA
BnusHue obnaqvHocTU (ONPeaenseTca aHanoruyHo TOMY, Kak onpeae-
nAeTcs Ko3hnLUKeHT m NpY NPOrHO3e MUHUMANBLHOM TemnepaTyphbl
no metoay A.C. 3sepesa Ha puc. 3.61).

B Tex cnyvasix, korga Ha KpUBOW CTPATUOUKALUN HKe YpOB-
HSl, ykasaHHoro B Tabn.3.6, HabnioaaeTcs UHBepCUs TeMNepaTypbl,
TO Cyxylo anuabaTty cneayeT NPCBOAUTh OT HUBKHER rpaxulbl Crnos
uHBepchu. Mpy aTom HeoBX0AUMO UMETL B BUAY, YTO HEDOMbLUME 1O
MOLJHOCTM NpU3EMHble WHBEPCUU UMK UHBEPCUM, PacnonoXeHHble
ONU3KO K 3eMHOI NOBEPXHOCTK, 3a CHET nporpesa BLICTPO paspylua-
I0TCS, K UX He cneayeT NPUHUMATL BO BHUMaHKE.

[Mpumep NporHoza MakCUManLHON TemnepaTypbl nokasaH Ha
puc. 3.62. Ha atom pucyHke oBe nHBepcUM yuuTbiBaTh HE Creayer,
TaK Kak HUWXKHAS (Npu3eMHasn) uisepcus Byaer paspywieHa JHeBHbIM
MPOrpeBoM, a WHBEPCUS, pacrnornoxexHas Ha ypoeHe 810 rfla, Ha-
XO[UTCH HE HUXe, a Bbille UCXOAHOro YPOBHS, OT KOTOPOro cnepyet
onpeaensTe MakCUManbHY TeMneparypy Bosayxa.

OnpasabiBaemMocTb AaHHOTO METOLa NPOrHO3a MakcumanbHo#
TEMNEPaTYpbl NO AaHHbIM UCCnegoBaTeneit AOCTAaTOYHO BbICOKA U
cocTaensieT 90 - 95 %. OCHOBHbIE OWMOKU NPU NPOrHO3e BO3HUKAIOT
13-33 HEMPABUMBHOrO NPOrHO3a obriayHoCTU. Tak, B HaWeM npume-
pe {puc.3.62) npu cpaBHUTENBHO HEBLICOKOW TemnepaType BO3ayxa
MakcuManeHan Temnepartypa npu GesobnayHom Hebe cocrasnser
23°C, a npy cnAoWHoR HKU3kon obnadvHoctn 13°C.

Bonpock! npor#o3a 06rna4HocTit Hamu Gbinv pacCMOTPEHBI BhILLE.

Mo nonyamnupudeckum chopmynam. Ipu nporHose Makcumans-
HOU TEMMEpaTypsl BG3AYyXa No NonyamMupuydeckumM popmynam obbiy-
HO ee cBA3bIBAIOT C TEeMNEPaTypol Bo3ayxa Ha yposHe 850 unu 700
rfla, po6asnas K 3Ha4eHUIo 3TUX TEMNEpPaTyp kakon-nubo amnupu-
yecknin koadpuumneHT. Ha TeppuTopuu Hallen cTpaHbt Haubonbluee
pacnpocTpaHeHue ronyuunn opmynbl

Tae = Tyge* 23 (3.40)
unu
Ta = Teso™ 14 (3.41)
dopmyna (3.40) nony4una gocratoyHoe pacnpocTpaHeHue Ha
rore BOCTOMHOW 1 3anagHoit Cubupu, a popmyna (3.41) — B esponei-
cKOI YacTn Poccuu.
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Mpoero3 meminepamyps! 8o38yxa Ha ebicomax. [pu MeTeopo-
nornyeckom obecrieyeHu asuaLit B NPOrHO3ax MOrogbl cregyer
yKasbiBaTb W Temreparypy BO3AYXa HA BbICOTaX WM ee OTKMoHe-
HUe OT CTaHAapTHOro 3HayeHws. [ins NporHosa aToit Temneparyphbl
CUHOMTUKM Yalle BCEro MONb3YITCH CUHOMTUHECKUM METOAOM UMK
NPOCTO 3aMEHRAIOT NPOrHo3s AuarHo3om. INpu cpoke nporHosa Ao 12
4acoB 1 BLICOTE, A1 KOTOPOIA fAETCA NPOrHO3 Temneparypkl, Gonee
5 kM, 370 BriornHe onpasgaHo. Kpome Toro, B pacnopsikeHumn cuHon-
TUKa Bcerfa (noyTyn Becerga) ecTb YNCNEHHbINA NPOrHO3 TeMnepaTyphbl
U BETPa Ha Pa3HBIX YPOBHSAX,

Ecnu xe no kakum-nubo npuunHaM TeMnepaTypy Bo3gyxa Ha
Pa3nUYHbIX YPOBHAX HYXKHO ONpEeaenuTb NOoTodHee, TO MOXHO BOC-
nonb3osartbes hopmynamu:

Tsso = 1’806(H700 - Haso) | ‘ (3.42)
Tmo = 1’041<H500 - H7oo) (3.43)
Tsoo = 0'690(H300 - Hsoo) ' (3.44)

B Tpex nocneaHux dopmynax Temneparypa BosiyXa yKasaHa B
KenbeuHax, a BeicOTa NOBEPXHOCTY B ieKaMETpaXx.

Monb3oBartbeA copMynamu 3.42 - 3.44, B npuHUMNe, yROBHO,
oHW npocTble. OpHako He ByaeT 6oNbUMM 1 3aMETHLIM «3arpyBneHu-
€M» pesynsTaToB pacyeTta, ecnu B oopmyne (3.42) B3ATb koadhduuu-
eHT 1,8 Bmecto 1,806, B chopmyne (3.43) — koadhdpuuuenT 1,0 BMecTo
1,041, a B popmyne (3.44) — 0,7 smecto 0,690. MNpu aTOM CUHONTUK
NONy4aeT BO3MOXHOCTL BbicTpo, Ge3 Kakon-nubo BolMMCNUTENBHOM
TEXHUKKU (B YME) nonyuuTb pesynsrarkl pacqeta. 310 obCcTosTeNb-
CTBO CNeAyeT uMeTb B Budy BCEM crneuuanucram, paboTtarowum B
oBnacTu KPaTkoCPOUHLIX U CBEPXKPATKOCPOUHBIX NPOrHO30B MOroAbL.

lpozH03 3aMOpPOo3K08. 3aMOPO3KOM HA3bIBAETCA MOHIDKEHUE
TEMIIepaTypbl BO3RYXa A0 OTPULATENBHBIX 3HAYEHUI BEYEPOM W HO-
Ybl0 NPY NONOXUTENBHOW TeMnepaType AHeM. 3aMoposku GbiBaloT
afBEKTUBHbIE C CYTOUHBIM X04OM Temneparypsl (AT) okono 3 rpa-
[ycoB, paauauuoHHble, C CyTOYHBIM XOBOM Temnepatypbl B 10 — 15
rpaflycos ¥ aABEKTUBHO-PAANALMOHHLIE C CYTOYHBIM XOO4OM Temre-
parypei ot 5 fio 10 rpagycos. _

Her comHeHuit B ToM, UTO 3aMOpo3ku Haubonee onacHbl gns
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CENbCKOrc X03AWCTBA U PasNMYHLIX APYTUX TOCEBOB.

MpuHATO cuuTaTh, YTO ecnu B 21 Yac No MEeCTHOMY BPEMEHU
T,<0°C vnu T, < 2°C npu AicHOM Hebe 1 WTune, To HoYblo cneayer
oXxuaaTe 3amoposku. Ecnu xe TeMneparypa Touku pockl B 21 yac
Bonbiue 2°C, TO 3aMOPO3KU MaNOBEPOATHLI.

[ns nporHosa 3aMOpPO3KOB MOXHO BOCMOMb3OBATLCH OfHUM U3
[ABYX MeTOA0B.

Memod MuxenscoHa. MuxenbCoH NpepnoXun onpeaensts Be-
POSITHOCTL BO3HUKHOBEHUA 3aMOPO3Ka Mo rpatuky, NpescTaBneHHo-
My Ha puc.3.83.
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Puc.3.63. MNpaghuk MuxenscoHa dna onpedeneHus eeposmHoc-
mu 3aMopOo3Kos.

Ha aTtom rpagouxe no ropusoHTansHOW OCK OTNOXEHbL! 3HaYeHUs
aBConIoTHOW BRaXKHOCTW BO3AYXA (B MM PT. CT.), @ N0 BEPTUKANLHOU
~ BEPOATHOCTb BOSHUKHOBEHUA 3aMOPO3KOB. HaknoHHbIE NIUHMK COOT-
BETCTBYIOT abCONKTHOW BMNAXHOCTU Bo3ayxa B 13 1 21 Yyac mMecTHoro
BpemeHn. Monb3osanne JaHHBIM rpadiukoM TPYAHOCTEN HE BHI3LIBAET.
A BOT NpUKATUE peLLeHa N0 NONYYEHHON BEPOATHOCTU BO3HUKHOBE-
HUS1 33MOPO3KOB — NPeACTaBNAET U3 cebs He Camylo NPOCTYIO 334.aqy.

Memod bpoyrosa. Mpaduk, npennoxeHHblih bpoyHoBLIM, Taloke
NO3BONSAET ONPelenuTb BO3MOXHOCTL BO3HUKHOBEHUA 3aMOpO3KOB
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B BEPOATHOCTHOW popme. Ha aTom rpachvke (puc.3.64) no ropusoH-
TanbHOM OCK OTKNAaAbLIBAETCA Pa3sHOCTL Temnepatyp 8 13 U 21 yac
110 MECTHOMY BpEMEHW, a NO BepTUKabHOW oOck — TeMnepaTypa Bo3-
ayxa B 21 yac. LleCTb HakmoHHbIX NIMHUA NOKa3LIBAIOT PA3NUYHYIO
BEPOSATHOCTb BO3HUKHOBEHWS 3AaMOPO3KOB.

I:C | 10%
2]

o o

I Mj/ °

12

S

23 ) o A%
S LT | & - w0
§6 %:(,/ "
2,//

) 2 4 6 & 1o

Paznocmy memnepamyp T, - T,

Puc.3.64. Mpacpux bpoyHosa Onsa onpedeneHusi 8eposMHOCMU 3aMo-
poskos. [lonb3osanue amum epahukoM maike He MOXem 8bl3gamb
Hukakux mpyOGnocmedl. é
370 HHTEPECHO: A
O6patiTe BHUMaHHE, YNTATENb, Ha BEMKUI 1 MOTYUMi pycCKuit A35IK.
Bemp BpoyHOB cymes mist DIECTH Pa3iNIHbIX BEPOSTHOCTEI BO3HMKHOBEHHS
3aMOPO3KOB IIPEUIOKKTD MECTh BAPUAHTOB PasIHYHBIX OTBETOB Ha BOMPOC,
GyAeT 3aMOPO30K Witk HeT. QIHAKO, Kak ¥ Y Muxe/bcoHa, pelesye Bonpoca o
TOM, 6yzeT 3aMOpO30K MM He GyAeT HOLKEH TIPUHUMATh NoTpebuTeNns Hamel
MeTeoposiorHueckoit uHpopmaiu. 3necs 06a asTopa pasyMHO MOZOUUM K
paspaboTke METOAHKM IPOrHO3a 3aMOPO3KOB. A YTO JeNarh, €CId HPOTHO3
HYXHO JaTh B alLTEPHATHBHOM (JOpME, T.¢. CHHONTUKY IPHHUMATE pellicHHe?
Tlo rpaduxy MuxenbcoHa 5T0 NPakTHYECKH HEBORMOXKHO CHE/IATh, 4 HA Ipa-
¢huke BpoyHOBa B 3TOM Cliy4ae CJIEAyeT OCTABUTh TONLKO OIHY HIKHIOKO Ha-
KIOHHYIO AuHMIO. [IpovyBCcTBYiiTe, UNTaTEND, €LIE pa3 pasHULY MEXIY allb-
TEpHATVBHBIMY IIPOTHO3aMH M NIPOFHO3aMMU B BEPOATHOCTHOM (hopMme.
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