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rnABA 1

Pa3Hble "eauHuubl"

B 37011 r1aBe MBI HAIOMHUM YWTATENSAM €IUHULIBI H3MEPEHUSI OCHOBHBIX METEOPO-
JIOTUYECKHUX BEJIMYHMH, C KOTOPBIMHU CHHONTHK CTAJIKMUBAETCS MOCTOSHHO B CBOEH
MPAKTUYECKOMN EATEIbHOCTH.

1.1. EAMHULbI n3mepeHuns
aTMoccepHoOro naBneHus

Ammocgepnoe Oasnenue — 3TO NaBlIEHWE, KOTOPOE MPOW3BOAMT atMocdepa Ha
3eMHYIO MMOBEPXHOCTh M HaxoJsliuecs B aTMocdepe npeameTsl. B kaxmoit Touke
aTtMocdepsl aTMOC(EepHOE JaBlieHHEe PaBHO BeCy CTOJI0A BO3/yXa, PacIoloKEHHO-
o BBILIE JaHHOM TOUKH (0 BEpXHE# rpaHuiibl aTMOCchepbl) U KMEIOIETO OCHOBA-
HKe, paBHOE eTUHUIIE.

Ha ypoBHe Mops atMocdepHoe aBieHue GJIM3K0 K TOMY JaBlIeHHIO, KOTOPOE Mpo-
M3BOJUT CTOJIO PTYTH BhIcOTOM 760 MM. ATMOc(hepHOe AaBieHHe, SKBUBAIEHTHOE
JIaBJICHHUIO PTYTHOTO cTosI0a BhicoToM 760 MM mpu Temmnepatype 0 °C, paBHO cuie,
¢ KoTopoii Macca (76 x 13,596 r) maBut Ha moBepxHocTb B 1 em” (13,596 r/em’ —
yAenbHbIN Bec pTyTH nipu Temnepatype 0 °C).

Tak Kak U3BECTHO, YTO CHJIa — 3TO MPOU3BEACHHE MACChl HA YCKOPEHHE, TO B CHC-
teme CI'C 3To narnenue Oyaet paBHO

1033,3 x 980,665 = 1013250 aun/cm” = 1013,25 mGap.

HzBecTHO Taroke, uto 1 AMHA — 3TO cuila, KOTopas coodiaet macce B 1 r yckope-
2 2
Hue B 1 cm/c”. PazmepHocTth cuibl B cucteme CI'C — - em/c”.

B cucreme CHM naenenwe 1013,25 mGap oskeuBanientHo 101 3251[la  wunwm

1013,25 rlla, a 3a enuMHUIy CWJbl NPUHAT HBIOTOH — 3TO Takas CHJla, KOTopas

macce 1 kr cooGuiaer yckopenue B 1 m/c’. PazmepHocts chitbl B cucteme CHU —
2

KT - M/c”.
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OTcrofia BRITEKAIOT M OCHOBHbBIE €IMHULIbI U3MEPEHHUS JaBJICHUS:
3 16ap=1 000000 aun/em’ = 100 000 Ila;

03 1 mGap = 0,001 Gap = 1000 gun/cm’ = 100 ITa = 1 rlla;

O 1 Ta=1wu/m=0,01 Mbap;

03 1 mm pr. ct. = 1013250 x 760 = 1333,3 aun/cm” = 4/3 mGap unm 4/3 rlla, a cre-
nosatenbHo, 1 rlla= 1 m6ap = 0,75 mm pr. cT.

B Hacrosiiiee Bpems Ha mpakTHke HauOoliee pachpOCTpaHEHHBIMU BEJIUMYMHAMHM
M3MEpEeHHsl aBJIeHUS] B METEOpOJIOrUr SBIsIOTca Trekronackanb (rlla) u mummm-
METp PTYTHOTO cToj0a (MM PT. CT).

Kpome nepeurciieHHbIX eUHUL U3MEPEHHs AaBJICHHUs CYLIECTBYIOT TaK:Ke TEXHH-
veckas atmocdepa (at unm kI'/em®): 1 at =98 066,5 n/mM* 1 dusndeckas arMoche-
pa (atm) : 1 atM = 101 325 u/m* (760 MM pr. cT.).

3TO MHTEPECHO

C yBEeNUYEHNEM BbICOTbI HaZ NoGO TOYKOW 3€MHOTO Liapa aTMocepHoe AaB-
NeHne Bceraa MOHWXAEeTCs, U HU MpY Kakux obcTosTenbcTBax He ObiBaeT HaoGo-
poT.

Ha kaxxpgoro yenoseka, UCX04s M3 Nnowaaun ero Tena, atmocdepa "aasut" cunon
0Koso 15 TOHH!

Mbl HEe 3ameyaem 3TON TSHKECTU NOTOMY, YTO BHYTPU KaXA0ro U3 Hac cyLlecTeyeT
Takoe ke AaBneHne, Kak 1 B OKpyXatoLlem Hac Bo3ayxe. Ecnn Bapyr no kakum-to
npvyYnHam BHeLHee AaBneHune pesko ynaget (MpousonaeT pasrepMeTusaums Ka-
OuHbI camoneTa, Hanpumep), TO BHYTPEHHEE AaBleHUe, BbIpaBHUBASICb C BHELL-
HUM, nonblTaeTcs "pasopBaTth” Yenoseka. BoT noaTtoMy npu noneTtax B cTpaTo-
cchepe BOEHHble TETYUKM BLINOMHSAT MNONeTbl B CheumanbHbiX BbICOTHO-
KOMMNEHCMPYIOLLNX KOCTIOMaX.

Bo BCcex MHCTPYKUMSIX U NOME3HbIX COBETaX FOBOPUTCS O TOM, YTO €CNK MO KaKiM-
nubo npuyrHam cregyeTt oXuaaTb O4YeHb IPOMKOrO 3ByKa, Harmpumep, BbiCTpena
U3 NyLIKK, TO CTOSILLMM PSIAOM MIOASIM PEKOMEHAYIOT NPUOTKPLITL PoT. Takas pe-
KOMeHaauus faeTcst Ans Toro, YTobbl NMpU CUMBbHOM 3BYKE YMEHbLUUTb Harpysky
Ha BapabaHHble nepenoHkW. 3BykoBasi BonHa OT B3pbiBa B 3TOM Cllyyae yepes
YLUHYI0 pakoBuHY ByAeT BO3AENCTBOBATL HA BHELLHIOW NOBEPXHOCTb NEPENOHKY,
a yepes NpPUOTKPbLITLIA POT — Ha BHYTPEHHIO. TeM cambIM ByaeT CHSTa M3nuL-
HAS 3BYKOBasi Harpyska Ha Haluum yLuu.

Moxanyi, kaxabli N3 Bac, uataTenu, BUAEN unu ucnbitan Ha cebe, kak CTaBAT
Tak HasblBaeMble MeauuyHckue 6aHkn. HanomHio: cHadana saxuratT CMPTOBKY,
3aTeM Ha KOPOTKOE BpeMsi NepeBepHYTYI0 BaHKy AepxaT Haj OrHEM U TONbKO No-
cne 3Toro NpuKNagbIBaloT K HY)XXHOMY MecCTy Ha Tene. baHka npuctaeT oyeHb
Kpenko 1 Bce NoTOMy, YTO B TO BPEMS, KOraa ee AepXaT HaZ OrHeM, BHyTpu OaH-
K/ pesKo yBenuuMBaeTcsl TemnepaTypa, a CrnefoBaTernbHO, YMEHbLUAETCs AaB-
nexve. lMNMoatomy 6Gonee BbICOKOE BHELUHEE AaBrieHWe kak Obl "npuknevBaet”
OaHky k Teny. Ha megmumHckmnx acnektax 6aHOK Mbl OCTaHaBNMBaTLCA He Byaem.
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1.2. EAMHMLI N3MepeHuns NIIOTHOCTU BO3ayXa

IInomnocms 6030yxa — 3TO OTHOLIEHHE €ro Macchl K 00beMy, KOTOPbIH OH 3aHH-
maeT. OOBIYHO TJIOTHOCTH BO3/yXa BbIpaXkaeTcsl B rpaMMax Ha MeTp KyOuuecKHid
(r/M’). U3 ypaBHEHHsI COCTOSHHS Ta30B JUIA CYXOTO BO3IYXa MOYHO OMpEIeTHTh
ero miotHocTb. OHa OyneT paBHa

p p

PERT T RQT3+1)°

(1.1)

rae:

(1 R — yjenbHas ra3oBas MOCTOSHHAs CyXOro Boayxa, m*/c’ - K umn Jix/kr - K;
O p — armocdepHoe nasienue, rlla;

O ¢— Temnepartypa Bo3ayxa, °C.

Ipu p = 1000 rlla u =0 °C nI0THOCTb BO3AYXa p = 1276 r/™’. Jlnst Apyrux 3Ha-
YEeHUH p U ¢ TNIOTHOCTh BO3yXa MOXKET ObITh orpezeneHa no ¢popmyiie

P
=1276——(1- ), 1.2
p To00 1) (1.2)

roe o =1/273.

Jns peweHus psaa NpakTUYECKUX 3aday BBOAWTCS MOHITHE OTHOCHUTEJIbHOM
TUIOTHOCTH Bo3ayXa (A ), KOTopas paBHa OTHOIIEHHWIO ()aKTUYECKOW TUIOTHOCTH
(Py) K IIIOTHOCTH BO3/yXa Y 3€MJIH B CTAHIAPTHBIX YCIOBHSX (P ¢ )-

A:ptp/pO,CT' (13)

3TO MHTEPECHO

e B oTtnnune ot 0693aTeNbLHOr0 YMEHbLLEHNSA aTMOC(EPHOro AaBneHNs C BbICOTOW,
NAOTHOCTb BO34yXa NPU YBEMWYEHWM BbLICOTbI MHOTAA MOXET YBENMYMBaTLCS.
[nsa atoro Heo6xoanmo, YTobbl C yBENNYEHNEM BbICOTbI O4EHb PE3KO YMEHbLUa-
nace TemnepaTypa Bo3gyxa.

o OpHaxapbl B Hayane XX Beka ®. U. LLlananvH nen B KakOM-TO LLUMKAPHOM PecTo-
paHe B WTanuu. Mybnuka Bbina B BOCTOpre 1 nocrne OKOHYaHWsa KOHLEepTa packy-
nuna Bce, YTO Haxogunocb B TOM 3ane, rae nen LWananvH. OgHomy Goratomy
Kyrnuy HW4Yero He Jocrtanocb — nposesarn. Torga, HaxoasiCb B COCTOSIHUM "CuUIb-
HOro NoAnMTUS", OH CKasan X03sIMHy pecTopaHa, YTo KynuT Bo3dyX B 3TOM 3are.
XO034UH, eCTeCTBEHHO, cornacunca n 6biICTPeHbKO MPUKMHYIM, 4YTO obbem 3ana,
roe Gbin kKoHuepT, paBeH 5000 kybomeTtpam. McnyraBwmcb Takoro GOnbLUIOrO
yncna "5000", Ho, He Xenas O0TKa3blBaTbCs OT cAernku, boraTel KynymK ckasar,
4yTO He ByaeT nokynaTb BO3A4yX Ha Ky6oMeTphbl, a KynuT ero no TOoW Xe LieHe, HO 3a
Kunorpammbl. XO38UH Cpasy e COrmacurncs Ha 3Ty 3aMeHy U B pesynbTaTte no-
nyymn 3a BO3AyX MOYTW Ha TpeTb Oonblue AeHer, YemM Ayman B CamMOM Havane.
He 3Han Goratbifi kyneu, 4To KyboMeTp BO34yxa BECUT 3HAYNTENBHO BonbLue Ku-
norpamma.
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1.3. EAMHMLI N3MepeHusa reonoTeHumnana

ITon 2eonomenyuanom noHnMaeTcs noreHuManpHas sHeprus (D ) eUMHULBI MacChl
(ynenbHas MoOTeHLMaIbHAs 3HEPrys) OTHOCUTENBHO YPOBHS MOpd, omnpesenseMas
MOJIOKEHUEM 3TOM MacChl B I10JIE€ CUJIbI TAKECTH:

d® = gdZ, ® = [gdz. (1.4)
0

["'eonoTeHIMan B HEKOTOPOH ToYKe aTMOC(epbl YUCICHHO paBeH Toi paboTe, KO-
TOPYIO HY)KHO 3aTPaTHUTh IS TOTO, YTOOBI MOJAHATH €AMHUIY MAcChl B MOJIe CHITBI
TSAXKECTH OT YPOBHS MOPs 10 TaHHOHM TOYKH. ['eonoTeHIMan Ha ypoBHE MOps MpH-
HUMaeTCsl paBHBIM HYJII0. Pa3MepHOCTh reonoTeHIKana COOTBETCTBYET pa3MepHO-
CTH yzenbHol pabotsr: [ D] = cm?/c.

3HavyeHWe reonoTeHlrana B TOH WM MHOM TOYKe 000N n300apriueckol moBepx-
HOCTH, BBIP)KEHHOE B I'€ONMOTEHIMATBHBIX MeTpaX (TT. M), SBJISETCS TeONOTEHLIH-
aJTbHOW BBICOTOM JaHHOW MOBEPXHOCTH. 3HAYMTEBHO 4allle, YeM B Te€ONOTEHLIH-
AJIbHBIX ME€Tpax, BbICOTa 1/1306ap1/1qec1<1/1x HOBerHOCTeﬁ U3MEPACTCA B AECATKaX
reonoTeHUMa bHBIX MeTpaX (iekamerpax). B cokpallleHHOM BHIe B TMOCieaHEe
BpeMsi IECATKH MeONOTeHLIMAIbHBIX METPOB 0003HAYAIOTCS OaM.

1.4. EAMHMLLI N3MepeHunsa Temnepartypbl

Temnepatypoii Bo3nyxa siBiisieTcs Ta TeMIlepaTypa, KOTOPYIO MOKa3blBaeT TEpMO-
METP B YCJIOBHUSX €ro MOJIHOIO KOHTaKTa ¢ aTMOC(EpHBIM BO3YXOM.

Jlns w3MepeHHs TeMmIepaTrypbl CYIIECTBYIOT pasHble TeMIepaTypHble IIKabl.
Kaxxnas mikana conepkut ape win 0osee pernepHbIX Touek. OOIIENPUHITEIMU pe-
MEePHLIMM TOYKAMH BO BCEX LIKAJNaX SIBJISIOTCS TOYKa (TeMIiepaTypa) TasHUS Jibaa
Y TOYKa (Temrneparypa) KMIeHHs BOIbI.

Ha MPAKTHKE UCIOJIb3YOTCH CIICAYIOLIHUE TEMIICPATYPHBIC LIKAJIbI:

O crorpaaycHas mkana win mkana Lenscus (°C) ¢ perepapiMu Toukamu 0° u
100°;

O wkana @apenreiita (°® unu °F) ¢ penepHpiMu Toukamu 32° u 212°.

Jns mepeBopa 3HaUYEHWM TemIepaTypbl M3 OJHOW IIKajibl B IPYTylo cieryeT
MOJIb30BATECS (PopMyIaMu:

t°Cz§t°F—32, (1.5)

t°F:%t°C+32; (1.6)
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O abcomoTHas mIKaia ¢ periepHbIMA Toukamu 273° u 373° (mkana KenpBuHa);

O wkana Peomropa (°R) ¢ penepHsiMu Toukamu 0° u 80° (B HacTosiLiee BpeMs 3Ta
LIKaja nNpakTHYecKd He yrnoTpeonsercs).

Kpome ykazaHHBIX BbllIe TeMIepaTypHbIX LIKaJ, CYLIECTBYIOT MEXIyHaponaHas
TemreparypHas 1IKaja, TepMOJMHAMUYEcKasl TeMIepaTypHas LIKana 1 3MIMpuye-
CKasg TeMIiepaTypHas IlIKajia, OJJHAaKO WX OIMUCaHHWE BBIXOAUT 3a paMKH JaHHOH

KHHUT'HU.

3TO MHTEPECHO

Ecnu, untasa pacckasbl [Ixeka JloHaoHa o0 xu3HM Ha Ansicke, Bbl obpaTute BHU-
MaHWe Ha OYeHb CUIbHbIN XONoA B TeX Kpasx — He yAuBnanTech, T. K. [Ixek
JloHOoH BO Bcex CBOMX paccka3ax TemnepaTypy Bo3Ayxa ykasblBan B rpagycax
dapeHreiiTa, a No CTOrpagycHoON LUKane 3To NpakTUYeckyn obbluHbIE 3UMHUE TEM-
nepaTtypbl AN 3arnonspHbIX paoHOB, NpaBaa, BCe paBHO O4Y€Hb XOMOAHO.

K cTorpagycHoii Wwkane namepeHust tTemnepatypbl Lienbcnini HUKakoro oTHOLLEHMUS!
HEe MMeeT, HO MOoYTW BO BCEM MMUPE CTOrpafyCHyto LUKany HasblBaloT LUKanow
Llenbcus.

Ha 3emHoM wape B nobo AeHb 1 NoboN Yac MOXHO HalTK ABa MyHKTa, B KOTO-
pbiIX TemnepaTtypa Bo3gyxa y 3emnu otnvdanacb Obl 6onee, yem Ha 100 (cTo!)
rpagycos.

Camas Bbicokasi Temnepatypa B mupe (58,00 °C) otmevanack B Mekcuke, camast
Huskas (—89,20 °C) — Ha cTaHuuu BocTok B AHTapKkTuae.

B Poccumn B OnmsikoHe (AkyTua) 6eino —77,80 °C, a B H130BbAx Bonrn +42,30 °C.

OpHaxabl, nocrne cpaBHUTENBHO TEMNMON 3UMbl B AKYTUU, OAWH XXypPHanNucT Hanu-
carn, YTo B MpOLUeALy0 3UMy PTYTHbIN cTonbuk TepmomeTpa B BepxosiHcke He
onyckancs Huxe —53 °C. B yeMm >XypHanucT AONyCTUI HETOYHOCTb, €Cnn BCE Tak
n 6bIn0? OkasbiBaeTCs, XypHanuCT nokasan CBOK MOMHyo "dursnyeckyto n me-
TEOpONornyeckyto” HerpaMoTHOCTb. [leno B TOM, YTO pTyTb 3amep3aeT npu Tem-
nepatype —38,9 °C, 1 pTyTHbI CTONGUK B MPUHLIMME HE MOXET ONYyCTUTBLCS HUXE
aTo oTMeTkn. bonee HM3KMe TemnepaTypbl U3MEPSIIOT CNUPTOBLIM, @ He PTYT-
HblM TepMOMETpPOM. BOT kak HyXHO ObITb OCTOPOXHbIM, KOrga rOHWUWWbLCA 3a
"KpacHbIM CrioBLoOM".

1.5. EAMHMLI n3MepeHus
CKOpPOCTU U HanpaBneHusi BeTpa

Bempom HazpiBaeTcd IBWKEHHE BO31yXa OTHOCHTEIBHO 3€MHOM MOBEPXHOCTH.
OOGBIYHO MOJ BETPOM MOAPA3yMEBAECTCS TOPU30HTA/IbHAs COCTABJIAIOIIAS 3TOrO
IBWKeHus. J[BrmokeHue Bo3myxa (BeTep) MPOMCXOAMT MO BO3ACHCTBHMEM CHUIIbI Oa-
pPUYECKOr0 TpagueHTa, CHIbl TPEHUs, OTKIOHSAIOLIEH CHIBI BpalleHHd 3eMIIM U
LeHTpoOeKHOM cuitbl. J[BroKylLel cuiloil siBisiercst cuna 6apruueckoro rpagreHTa.
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Hanpasnenue éempa — 3T0 HampaiieHUe, OTKyaa ayeT BeTep. OObIUHO HampasJie-
HHe BEeTpa M3MEpSIOT B YIJIOBBIX Tpaaycax wiu B pymOax ropuzonta. [Ipu sTom
yale BCEro MCIMOJb3YIOT BOCBMHUPYMOOBYIO LIKaly (MHOrna npumeHsercs 4- u
16-pyMOOBBIE IIKAITBI).

CkopocTb BeTpa u3MepsieTcs B MeTpax B CeKyHIy (M/c), KuiioMeTpax B yac (Km/4),
y3JlaX WM yCIOBHBIX equHuIax (Oamnax). Benndnna ckopocTu BeTpa, M3MepsiemMast
B METpax B CeKyHIy (M/c) WM KMJOMeTpax B 4Yac (KM/4), TIOSICHEHHUIT He TpeOyeT.
CkopocTb BeTpa, paBHas OIHOMY Y31y, COOTBETCTBYET OJHOW MOpPCKOH Mwuie
(1852 m) B yac. [lpubnmxenno oguH y3en pased 0,5 m/c.

Jliis onpeienieHust CKOpoCTH (CUJIbI) BETpa B YCJIOBHBIX €AMHULIAX OOBIYHO UCTIOJNb-
3yetcs 12-6amnbHas mkana bopopra. OHa OcCHOBaHA Ha BU3yaJIbHOW OLIEHKE Aei-
CTBMS BETpa Ha Ha3eMHbIE MPEAMETbI UM COCTOSIHUE MOPSL.

IepeBon manHbix mkaabl bodopra B ckopocTh BeTpa B MeTpax B CeKyHIy (M/c)
npuBesieH B Tabu. 1.1.

Ta6auua 1.1. [TepeBoa ckopocTH BeTpa U3 wkaisl bogopra
B CKOPOCTb BETpa B M/C

Bana mkansl CkopocThb BeTpa, Bann mkanst CkopocTb BeTpa,
Bodopra m/c Bogopra m/c

0 0—0,2 7 13,9—17,1

1 0,3—1,5 8 17,2—20,7

2 1,6—3.3 9 20,8—24.,4

3 34—54 10 24,5—28.,4

4 5,5—7.9 11 28,5—32,6

5 8,0—10,7 12 > 32,7

6 10,8—13,8

CymiecTByIOT SMnupuyeckre GopMyJibl TIepeBoia CKOPOCTH BeTpa B OajuiaX B CKO-
POCTB BETpa B MeTpax B CEKYHIyY (M/c).

U=2B-1, 1.7
rae B — Gamn mkansl bodopra.
Orta dopMmyna cripaBeasiuBa 10 3HadeHus B < §.
J1s nepeBosia CKOPOCTH BETpa B y3JIbl UCHONB3YeTCs Apyras Gpopmyna:
U=187WB", (1.8)

KOTOpas crpaBeIMBa JIsl BCEH LUIKaJIbI.
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KpOMe TOro, NpHU BU3YAJIBHBIX CYJOBBIX Ha6J'[IO):[6HI/I$IX YaCTO HUCHOJIB3YHOT CJIC-
AYIOLIHE TTOHATHA:

O wrune B=0;

O ymepeHnHslit BeTep B = 4;
O cunbHbIi BeTep B = 6;

3 wropm B = 10;

O yparan B = 12.

B Hacrosiee Bpems Hanbosiee pacnpocTpaHEHHbIMU €IMHULIAMH U3MEPEHUS BeTpa
SIBJISIFOTCS: 1711 HallpaBJIEHUs] BETpa — W3MEpEeHHe HalpaBieHHs BeTpa B YIJIOBBIX
rpanycax; JUis CKOPOCTU BeTpa y 3€MJIM — CKOpPOCTb BETpa B METpax B CEKyHIY
(m/c) unu B y3nax; AJsi CKOPOCTH BETPa Ha BbICOTaX — B KHJIOMETpPax B 4ac (KM/4).

MesxmyHapoqHas opranvzanus rpaxnanckoit apuammu (MOI'A) vy, kak ee Ha3bI-
BatoT 3a pyoexxom, ICAO (International Civil Aviation Organization) pexkoMeHIyeT
BceM cTpaHaM — usieHaM [CAO a1 u3MepeHHst CKOPOCTH BETpa y 3eMJIM U Ha BblI-
COTaX UCIMOJIb30BATh TONBKO OAHY SAMHULY U3MEPEHHsT — KM/U.

3TO MHTEPECHO

N3BecTHO, YTO BeTep — 3TO ABUXEHUE U NepemelleHne Macc Bosayxa. Mbl mano
3aJymMbIBaeMcs Haj TeM, Kakne Ha camMoM [ene MacCbl BO3dyxa MEpPEHOCHAT CUunbl
BOapuueckoro rpagmeHta. A Mexay Tem, ecrnm CKopocTb BeTpa Bcero 3 m/c, TO 3a
30 cekyHp kaxgoro u3 Hac "obayBaeT" Macca Bo3fdyxa, paBHas BeCy Hallero Tena.
[encTBMTENBLHO, Yy KaXA0ro U3 Hac pocT He MeHbLue 1,5 M, a WupuHa nneyv He MeHee
30 cM. 3TO 3HauuT, YTO Nnowaab Hawero Tena okono 0,5 M2, CnepoBaTenbHo, 3a
OZlHY CeKyHAy npu ckopocTu BeTpa B 3 M/c Hac "obayeT" npumepHo 1,5 m° BO34yxa, a
3a 30 cekyHg — 45 m”. Ecnun ydecTtb, 4TO 0anH KybomeTp BOo3ayxa Becut 1276 r, TO
o6Lwasa macca Bo3gyxa, KOTopas KOCHETCS KaX[oro u3 Hac 3a NoriMUHYTbI, COCTaBuUT
yyTb 6onblie 57 kr. A 3TO kak pa3 BaLl Bec.

1.6. EAMHMLI n3MepeHus
BJIQXKHOCTU BO3AayXxa

[Ton BMaXkHOCTBIO BO34yXa MOHUMAETCS COAEpKaHUE BOIASHOTO napa B atmocdepe,
KOTOpO€ XapaKTepU3yeTcs LeIbIM psAAoM BeMYMH. OCHOBHBIMU U3 HUX SBJISIOTCS
abcoIIOTHAs BIaXXHOCTb, AS(ULMT BJIAXKHOCTH, OTHOCUTEINIbHAS BJIa)KHOCTb, OTHO-
LIEHHWE CMECH, TOUKa POChl, MaccoBast 10151 BOASHOro napa (yaeabHas BIaKHOCTb),
yIPYrocTb BOASHOTO Napa v APYrue XapakTepPUCTUKH.

PaCCMOTpI/IM OTACJIbHBIC XapaKTEPUCTUKHU BJIA?JKHOCTH bonee HO,Z[pO6H0.

Abcomomuasn eraxcnocms (a) — oJHA U3 OCHOBHBIX XapaKTEPUCTHUK BIIAXKHOCTH.

OHa CcOOTBETCTBYET IIOTHOCTH BOJASIHOIO Mapa B BO3JYX€, BBHIPAKEHHOW YHMCIOM
3 3

rpaMMOB BOZASIHOTO napa, coaepxaummcs B 1 M~ Bo3myxa (r/m).
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AGComOTHAs BJIaXKHOCTh CBSI3aHA C YHPY2OCHIbIO 800HO20 napd (e), KoTopas To-
Ka3bIBaeT MaplMalbHOE JaBlieHHE BOJSHOTO Mapa, COAeprKalllerocss B BO3IyXe.
VYnpyrocTs BOASHOrO Tapa u3MepseTcs B reKTonackaisx (Muuinbapax) Wid B
MUJUTHMETPaX PTYTHOTO CTONI0A, KaK U JaBlieHHEe BO3IyXa.

B Tex cnydasx, korja ynpyrocth BOJASHOTO Tapa BhIpaKeHa B TEKTOMACKAISX
(rT1a), cBs3b MexAy abCOMOTHON BIAXKHOCTBIO U YIPYTOCTHIO BOJSIHOTO Mapa ofl-
penenseTcs COOTHOICHUEM

0,8e

a=217%= . (1.9)
T l+ot

[Ipy BeIpaKeHWUHM YNPYrocTH BOASHOTO Mapa B MHJUTUMETpaxX PTYTHOTO crojida
(MM pt. ct.) popmyna (1.9) npuHuMaeT BUA:
1,06e

a=289% = : (1.10)
T l+ot

B o6eunx nocnequux gopmymnax 7 — temneparypa Bozayxa (K), 1 — Ttemmnepatypa
Bo3ayxa (°C),a a=1/273.

Maccosas 0ons 60051020 napa WA YOeabHAs GIANCHOCHb (S) TIOKa3bIBae€T OTHO-
HIeHWe MJIOTHOCTH BOJSHOTO Mapa K MIOTHOCTH BIAXKHOTO BO3/yXa WM OTHOIIIe-
HHUe Beca BOJSHOTO Mapa K Becy BJIaKHOIO BO3/yXa, B TOM e o0beMe MaccoBas
JIOJISl BOJITHOTO Tapa 3aBUCHUT OT aTMOCGEpHOro JaBieHus (p) U ynpyrocTH BoJs-
HOTO mapa. JTa 3aBUCMMOCTb BbIpaykaeTcsi pOpMyJION:

0,623e

S=——" .
p—0,377e (1.11)

rae e u p 10JI’KHbI OBITh BbIPa’KC€HbI B OAHUX M TEX K€ €IUHHLIAX.

Ha npakTtrke maccoBas A0Jis BOJSHOTO Mapa BbIpakaeTcs B rpaMmax BOJSHOTO
napa Ha KWUJIOTpaMM BJI&KHOTO BO3ayxa (T/KT) M UUCIICHHO paBHa
623e (1.12)
§=— .
p—0,377e
Omunowenue cmecu (r) peacTariseT co0O OTHOIIEHUE Macchl (Beca) BOJSHOTO
napa k Macce (Becy) CyXoro Bo3llyXa B TOM ke 00beMe, BhIPaXKEHHOE B IpaMMax
BOJSTHOT'O Mapa Ha KMJIOrpaMM CyXOro BO3ayXa:

e
F=623—"—.
e (1.13)

Touxa pocwi (t) — 3TO Takas TeMIleparypa, Mpy KOTOpPOW BO3AyX JAOCTHraeT Co-
CTOSIHUSI HACKILIEHHS (10 OTHOUICHMIO K BOJIE) TIPH JAHHOM COZEp KaHUN BOASHOTO
rnapa ¥ HeM3MEHHOM JaBJIeHWU. Touka pochl MPAaKTUYECKH Bcer/a HIbke TeMIiepa-
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Typbl Bo3ayxa. MckiroueHrne cocTaBiISIOT cilydad, Korja BO3AyX HackiuieH. [lpu
3TOM TOYKa POChl paBHa TeMIiepaType BO3IyXa.

Omuocumenvras 61axcHocms (R) ABAseTCs MPOLIEHTHBIM OTHOLICHUEM (hakTHue-
CKOM ynpyrocTH BOJSHOTO Napa B aTMocdepe (e) K yrpyrocTH HAChIIAIOUIEro BO-
nsiHoro napa (E) npu Tol ke Temneparype:

R=%.100, %. (1.14)
E

OTHOCHUTEJIBHYIO BJIQXKHOCTh MOJYKHO TaK e ONpeesiuTh, KaK OTHOIIeHUe (haKTH-
YeCKOW aOCONIOTHOH WITM YAENBHOW BIXKHOCTH K aOCONIOTHON WM yAedbHON
BJIAYKHOCTH NP HACBILUEHMH MPHU TOH K€ TeMIiepaType Bo3ayxa.

Heuyum enaxcnocmu (d) — 3TO pa3HOCTh MEXKIY HACHIIAONIEH U (paKTHUECKOM
YIPYTOCTBIO BOASHOTO TMapa Mpy JaHHBIX TeMIepaType v AaBJIeHUH:

d=E—e. (1.15)

Heuyum mouxu pocwl (Oehuyum memnepamypsvl MOYKU pocel) TIOKa3bIBaeT paz-
HOCTb MeXAy (DaKTHUECKOW TeMrepaTypoi BO3ayXa U TeMIIepaTypol TOUKH POCHI.
YucneHHOo OH paBeH

D=t-1. (1.16)

B 3aBHCHMOCTHM OT pemiaeMbIX 3aJa4 Ha MPAKTUKE MCIOJB3YIOTCS PA3JIMYHbIE Xa-
PAaKTEPUCTHKH BIaXXHOCTU. B MHTepecax pa3paboTKM KpPaTKOCPOUHBIX M CBEpX-
KPaTKOCPOUYHBIX MPOTHO30B MOTroAbl Haubollbliee pacrlpoCTpaHeHHE MOTYUHIH
TaKkMe €eOUHMLBI, Kak aOCOJIOTHAas BJIaXXHOCTb, MaccoBas IOJs BOASHOrO Mapa
(ynenbHas BAaXXHOCTb), TOUKA POCHI, OTHOCHUTEIbHAS BIaXXHOCTh U IE(HULMT TeM-
nepaTypbl TOUYKH pocbl. O KOHKPETHOM HCIOJIB30BAHWH TOH WM WHON €JWUHWILIBI
W3MEpPeHUsl BJIa’KHOCTH MPHU pa3paboTKe MPOrHO30B MOrosl OyneT yka3zaHo Jaee.

3TO MHTEPECHO

M3BecTHO, 4TO BoAsiHOW nap (He Bogal) nerdye cyxoro Bo3gyxa. [1oaTomy, ecnu Bbl
XOTUTE MOCKOpee BbICYLUMTb Kakon-HMByab cocyn, Hanpumep, 6aHKy, TO ee HyXHO
noctaBuTb Tak, YToObl roprioBuHa GaHku Obina HanpaeneHa Beepx. B aTom cnyuae
bonee nerkuin BOAAHOW Nap MMeET BO3MOXHOCTb GecnpensaTCTBEHHO MOAHUMATLCS
BBEpPX, U 6aHKa BbICOXHET ObICTpee, Yem npu NobomM Apyrom ee NonoXeHuu.

1.7. EAMHULbI n3MepeHuns
BeJIMUUHbI Neperpy3Kku Bo3ayLWHbIX Cya0B,
oOycnoBrieHHble TYPOYNeHTHOCTLIO

HHTeHCHBHOCTL TypOyJIEHTHOCTH OLICHWBAETCs 3HAYCHUSIMHM TNeperpy3ok (1), Ko-
Topble McnbIThiBaeT Bo3ayinHoe cyaHo (BC). ITox meperpyskoit monumaercs oT-
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HoleHue noabeMHol cuiibl BC B naHHbIii MOMEHT BpeMeHH (Y) k moabemMHoi cuie
ropuzoHTaneHOro nojera ( ;). CnenosatensHo,

n=—, .
T (1.17)

1€ # — UHTEHCUBHOCTD NEPETPY3KH.

Tak kak MOABEMHYIO CUJTy B JIFOOOH MOMEHT BpPEMEHHU Y MOXHO MpPENCTaBUTb Kak
NOABEMHYIO CUIIy TOPU30HTANILHOrO mosieta Y, u ee npupauienue AY , TO BbIpa-
>keHue (1.17) MOXKHO 3amucaTh HHaue:
Y Y, +AY AY
n=—=—"—-=14+—1. (1.18)
Y Y Y
Ha npaxTtrike 0OBIYHO MCMONB3YeTCsl HE BENMUYMHA NEperpy3ku (77), a BeJUUMHA
npupateHus neperpysku ( An ), paBHas
AY
An=n—-1=—. (1.19)
0
U3 ¢usukn usBecTHO, uTO r00as cuia paBHa MPOM3BEACHHUIO Macchl Tesla Ha €ro
YCKOpPEHHE, a M0 3aKOHAM a’pOJAWHAMHUKH MOJBEMHAs CHJIa TOPU3OHTAIBHOIO MO-
JeTta JOJKHA OBITH paBHa Becy Bo3AyliHoro cynHa. Ecnu o6o3naunte maccy BC
4yepes m,, , a ero yckopeHue — j, ., To BeipaxkeHue (1.19) mpumer Bua:

BC %

R
An="2 = Thelve _ Joe (1.20)
Y mg g
rac g — chOpeHI/Ie CHUJIBI TAXKECTH.

W3 nocnenHero BbIpakeHHs BUAHO, YTO MpHUpALleHHe Meperpy3kH, BbI3bIBAIOLIEE
6onranky BC, spnsercs 6e3pa3mepHOl BETMUMHON U M3MepsieTcs B OJISIX yCKope-

HUS CWJIbI TsDKeCcTH (B A0JsX g). [IpuHATO cumTath, 4TO eciu |An| <0,5, To mepe-
rpy3ka (6onTanka) cinabas. Eciou 0,5 < |An| <1, oTMeuaeTcs ymMepeHHast OOJITaHKa,

a npu |An| >1 — cunbHas.

1.8. EAMHULI U3MepeHns o6NnavyHOCTH

B cnenmanu3npoBaHHBIX (aBHALMOHHBIX) MPOTHO3aX MOTObl B KAYECTBE XapaKTe-
PUCTHK OOJIaYHOCTH yKas3blBaeTCs HMX KOJMYECTBO, (OpMa M BHICOTA HWXKHEH M
BepxHel rpaHull. Eciu ¢opma 001akoB eAMHUL] U3MEpEHHs HE UMEET, TO OCTallb-
HbIE €€ XapaKTePUCTUKHN MOTYT OBbITh U3MEPEHbI KOJIMYECTBEHHO.
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Jlnst oripeesieHust KOMYeCTBa 00JIAKOB MOTYT MCIOJIB30BaThCs OBl MITM OKTaH-
ThI (B ABUALIMOHHBIX TMPOTHO3axX MOroAabl MUCIOJB3YHOTCA OKTAHThI, a MPaKTUYCCKU
BO BCEX OCTAJIbHBIX MPOrHO3ax — Oaiibl). [Ipr u3MepeHnH KoJinuecTBa 00J1aKoB B
6asax Bech HebocBO aenuTest Ha 10 yacTeid, ¥ cTeneHb 3aKpbITHs Heba obaKaMu
MOKkeT u3MeHATbes oT 0 (sicHas morona) a0 10 GamtoB (CryiomHAs 00JIAYHOCTD).
B Tex ciydasx, KOria KOJMYECTBO OOJIAKOB M3MEPSIOT B OKTAHTAX, KOJIUYECTBO
061akoB MeHsieTcs ot 0 10 8 OKTaHTOB.

[lepeBoa kosmuecTBa 001aKOB U3 OAJJIOB B OKTAHThI U OOPATHO OCYIIECTBIISETCS
CJIE/TyOLIMM 00pa3oMm:

OKTaHTBI 0 1 2 3 4 5 6 7 8

bamer 0 1 2-3 4 5 6 7—38 9 10

BeicoTa HM)KHell M BepxHel I'paHHLbl 00JIAKOB MU3MepsieTCs B METpax WU KWIIO-
MeTpax, a B pAle CTpaH MOryT ObITb YKa3zaHbl naxe QyTbl. Eciu BbIcOTHI 0051aKOB
YKa3bIBAIOTCSl B METPaX, TO OOBIYHO BBICOTA HWXKHEH I'paHHLbl 00J1aKOB OKpYIJIsi-
eTcsl 0 JECATKOB, a BEPXHEW IPaHULIbI — J10 COTEH METPOB.

I/IHOFI[a B IMPOrHo3ax Mnoroasl U B O6I/IXO,H€ IJTd OMpEeACJICHHUA KOJIMYECTBA 00J1aKoB
HCIOJIB3YIOTCA CIACAYIOLIUE BbIpaKECHUA:

O 6e300auno — 0—1 Oaj1 001aKOB;
MaJI0001auH0 — 2—3 Gasuia 00JIaKOB;
nepeMeHHasi 00J1ayHOCTh — 4—7 0aljIoB 00J1aKOB;

3HAYMUTEIbHAs 00J1aYHOCTh — 8—9 0aJlyIoB 00J1aKOB;

Qaaan

cruioHas ooimadyHocth — 10 6au10B 00/1aKOB.

3TO MHTEPECHO

WHorpa GbiBaeT aaxe TpyaHo cebe npeacTaBuTb, NMPU Kakol CROXHOMW noroge neta-
10T camoneTbl rpaxaaHckol aBuauun. A mMexay Tem Ha 6onblunx aspoapomax co-
BPEMEHHbIE CamMOoneTbl MOTyT MPOW3BOAUTL MOCAAKY MPU BbICOTE HUXKHEW rpaHuLibl
obnakos B 30 m. [peacraebTe cebe, 4TO Nepes BamMu CTOUT YeTbipHAALATUITAXKHbIN
AoM. BbicoTa kagoro ataxka NpMMEpHO paBHa TpeMm MeTpam. A 3TO 3HaYMT, YTO ca-
MONeT MOXET npousBecTn BesonacHyto Nnocagky Ha aspoapom Aaxe B TOM criyyae,
Koraa oAvMHHaauaTbI aTax Aoma byaeT B obnakax.

1.9. EAMHMUbI n3MepeHuss BUAUMOCTHU

Ion euoumocmvio (MeTEOPONOrMYECKOW HATBbHOCTBIO BUIAMMOCTH) TMOHUMAETCS
HauOoIblliee PacCcTOSTHUE, C KOTOPOr0 MOKHO pa3inyuuTh (0OHApPYKUTh) Ha (oHe
HeOa BOJM3M TOPU30OHTA YepHbIH OOBEKT C YIJIOBHIMM pa3mMepamu Oosblie
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15 muHyT. B HO4YHOE Bpemsi BHAMMOCTb — 3TO paccTOSHHUE, Ha KOTOPOM TMpH
CYIIECTBYIOIIEH MPO3pavyHOCTH aTMoc(hephl Takok 0OBEKT MOXKHO ObII0 OBl OOHA-
PY>KUTh B THEBHOE BpEMS.

B 3aBucuMocTH OT 3HaUeHUH BUAUMOCTDb U3MEPACTCA B METpaxX C OKPYIJICHUEM 10
JeCSTKOB MJIM COTEH METPOB MM B KuilomeTpax. Kpome Toro, BusyasibHas OlieHKa
BUIMMOCTH MOJKET MPOU3BOJMTHCS B yCIOBHBIX Oayax. llkana BunumocTu B 6aj-
Jlax BBITJISIAUT CIIEAYIOLINM 00pa3oMm:

Banner 0 1 2 3 4 5 6 7 8 9

Bumn-
mocThb, | <0,05|0,05—0,2|0,2—0,5|0,5—1,0| 1—2 | 2—4 | 4—10 | 10—20 | 20—50 | >50
KM

B HacTodAleS BpEM ONPCACIICHUE BUAUMOCTH B bannax MPAKTHYCCKHU HE IMPOU3-
BOIHUTCA.

[IpencraBnsier uHTepec Tadn. 1.2, B KOTOpOH NMPHUBOAATCS 3HAYEHHUS BUAMMOCTH
NPy BHU3YaJIbHOM OLIEHKE WHTEHCHBHOCTH TOTO WJIM MHOIO METEOPOJOrMuecKoro
SIBJICHMUS.

Taonuua 1.2. 3HaueHuss BUAUMOCTH (M)
MpU pa3NMYHONA UHTEHCUBHOCTH SIBJIEHUIA MOTOJbI

HNHTeHCUBHOCTB SIBJIEHUS
ATMoc(epHOe siBJIeHHE
CUJIbHAs yMepeHHast ciaabas

JInBHEBEBIN HOXKIB 500—1000 2000—4000 4000—10000
JIuBHEBBII cHer 100—500 500—1000 1000—4000
Merenb <50 50—500 500—000
Mopocs 1000—2000 2000—4000 4000—10000
OO01was metenb <1000 1000—2000 2000—4000
CHer, kpyna 500—2000 2000—4000 4000—10000
IbiMKa 1000—2000 2000—4000 4000—10000
Mrna <1000 1000—2000 2000—6000
HuzoBas merens 1000—2000 2000—4000 4000—10000
[MbutbHas Oyps <1000 1000—2000 2000—4000
Tyman 50—200 200—500 500—1000
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3HaueHWil BUJUMOCTH, MPUBEACHHBIX B TaOJHIIE, CJEAYEeT MPUACPKUBATHCA TPU
KOHCYJIbTallMK TIoTpeOuTeNe o (hakTUIecKol U 0XKHIaeMOM TOToIe.

3TO MHTEPECHO

Mo cywecTByloLEeMYy MOMOXEHNIO B TEX CyyasX, KOrga BMAMMOCTb HA MeTeoCTaH-
uun onpepenseTcs BusyanbHo, noTpebutensam ykasbiBaeTca BUAMMOCTb A0 CaMOro
AanbHero BUAMMOro opueHtupa. Ha ceBepo-BocToke Poccum ecTb NyHKTbI (MeTeo-
CTaHumu), rae us-3a reorpadyeckux yCrnoBuii MMeeTcs odYeHb HebonbLUIoe Konnye-
CTBO OPVEHTVNPOB BMANMOCTM, B pe3ynbTaTe Yero MHoraa MoryT BO3HVKaTb He TOSb-
KO Kypbe3Hble, HO 1 NMOpoW KOH(PMMKTHbIE cUTyauumn. Hanpumep, Ha 0gHOM U3 aspo-
ApomoB Ha cesepe [anbHero BocToka MOXHO MPOBOAUTL MOMEThbI TOMLKO MpU
BMANMOCTM 3 1 Bornee KMNOMETPOB, a OPUEHTUPbLI BUANMOCTM NPaKTUYECKN OTCYTCT-
BYIOT. ECTb TONbKO XWNon AOM Ha paccTosAHWUM 2 KM 1 conka Ha yaaneHumn 20 km. Tak
BOT, KOra Ha aspoapoMe HaunHaeT UATY crnabblii CHer, 1 ConKka CTaHOBUTCH He BUA-
Ha, TO HabnwpaTenb 06583aH ykasblBaTb BUOAMMOCTb TOMbKO 2 KM (40 CaMoro ganb-
HEro BUANUMOrO OpUeHTMpa), Aaxe ecrnim oHa donbLie 10 kM. A Npy BUAUMOCTU B 2 KM
Ha asapoApoMe Henb3a netaTb. Takum 06pa3om BO3HMKaET KOHMNUKTHaA cuTyaums
Mexay MeTeocnyxboW u cneumanucTamy rpaxgaHcKon asuauun, kotopas 4vepes
[OCTaTOYHO MPOAOIXMTENbHOE BpeMs Bbina paspelueHa nocne opraHvM3aummn UHCT-
pyMeHTarnbHbIX HabnoAeHWiA 3a BUAUMOCTbIO.

1.10. EAMHULbI n3MepeHust ocagkoB

B kauecTBe XapakTepHUCTHK OCaJIKOB MCTONb3YIOTCS OOBIYHO 1Ba KPUTEPHs: BUA U
WMHTEHCHBHOCTb. Bun ocaikoB Bcerga onpenessieTcss BU3yajbHO, a €IMHULEH u3-
MEpPEHHUs! X WHTEHCUBHOCTH SIBJISETCS BEJIMUYMHA CJIOSl OCAJKOB, BBIMAAAIOLIMX 3a
€JMHMLLY BpeMeHH (Kak MpaBuiio, 3a 1 yac unm 3a cyTku). Cama ke BeJTMUrHa CJIOs
BBIMAaBIIMX OCAJKOB BCerja uaMepsercd B Muinumerpax. MHoraa 3aMepsioT KoJu-
YECTBO OCAJKOB, BBIMABLIMX HE 33 €IMHMLYY BPEMEHM, a MPH MPOXOKACHUH WU
CHJIBHOT'O JIMBHSI, WJIK aTMoc(epHOro ¢poHTa.

Kpome konmuecTBeHHO!N OLEHKH WHTEHCHBHOCTH OCAIKOB CYIIECTBYET BH3Yyallb-
Has OLIeHKa WX WHTEHCHBHOCTH, KOTOpPAas MPOW3BOAUTCS MO YXYAUIEHUIO BUIUMO-
CTH B SIBJIeHUAX. MIHTepBallbl 3Ha4eHWH BUAMMOCTH IMPH Pa3TUYHON WHTEHCHUBHO-
CTH OCaJIKOB TpHBeIeHbI B Ta0d. 1.2.

3TO MHTEPECHO

e TpyaHo cebe npeacTaBuUTb, MHOFO UMM Mano BbiNano 0CaaKoB, €CN U3BECTHO,
YTO UX BbINano, npeanonoXxum, 15 Mm. A ecnu HEeMHOXKO MOpPa3MbICIINTb, TO
OKasblBaeTcs, YTo 15 MM 0CafkoB — 3TO TaKO€ KONMYECTBO, YTO Ha KaxAabli
KBagpaTHbIA METP MoBepxHoCTK npuxoanTtcsa 1,5 Begpa Boapl. Tenepb yxke MOX-
HO roBOPUTb, YTO Takoe KONMMYECTBO OCAZKOB AN OQHOr0 A0XAS MOXHO cuMTaTh
[0CTaTOYHO 6OMbLUMM.

e Camoe "Mokpoe MecTo" B Mupe HaxoguTcs B MIHAMM Ha 10XHBIX ckroHax 'Mmana-
eB. Tam 3a rog Bbinagaet 14 000 mm ocagkoB! 3TO 04eHb MHOrO!
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