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TNPENCIIOBHE

JIOCTEDKEHVSt METEOPOIIOTHH CETORHSA JOCTYTIHBI K&KIOMY 9€TIOBEKY.
JloCTOBEpHEIA MPOrHO3 IOTOMBI JAKE Ha TPU—ILATE CYTOK CTajl IOBCe-
JTHEBHOHM PEaTbHOCTHIO, 4 BEAb BBLIAIOINMECS YUEHBIE €Iie B CEepeIuHe
XX B. OTHOCHIH NpOOIIEMY IIpeICKa3aHMA HOrob! K YHUCIY TpyAHCHILIX.
Jins perienust 5TOd poOIleMb! CO3[aHa BBHICOKOTEXHOIIOTMYHAS OTPacib
XO3SMACTBEHHON JCATEIHFHOCTH UEIOBEKa — CITy»x0a IToroasl. 3aIrycKaroTcs
HCKYCCTBEHHBIE CITyTHHUKH, CO3JAIOTCA CIIEIMAIbHBIE PaJNOIOKaIOHHEIE
CHCTEME], IIOCTOSHHO IIPOBOIATCSA PaslHUHBIE METCOPONIOTUIECKUE Ha-
GIONIEHIA — BCE ITO JICMEHTH YHUKANLHOH CHCTEMBI HEPEPHIBHOTO
cbopa, O6pabOTKH U UCIIONB30BAHNA JaHHBIX O COCTOSHHH OJHOH M3 reo-
rpaduuecknx obomouek — atMocdepsl. [obanpHas cucTeMa METEopoIIo-
THYeCKuX HaOmoxeHuii, 0e3ycloBHO, SBISIETCS MPOTOTHIIOM Oyymieit
eIMHOMN CITy>KOBI reorpaQMyecKoro MOHUTOPHETA.

Ha mopore XXI B. 4ei0B€4ECTBO OCO3HAIIO, YTO U3MEHEHUs KJIH-
MaTa MOTyT OBITH QaKTOpOM, YIPOKAIOIUM HaceleHmo 3emin. Peme-
HHE 33724 KOHTPOJIA, IPOTHO3a U YIIpaBlIcHUA reocdepoil U, B MEPBYIO
odepenp, KIUMAaTOM — BOT 4TO OyJer OcHOBHON 3aboToi Oymymux
THAPOMETEOPOJIOTOB, Teorpad)oB, IKOJIOTOB U IIPHUPOJOIIONB30BATENCH.

Kypc nexiui, noaosxeHHbI B OCHOBY 3TOH KHUTH, aBTOPHl YUTAIU
B TEYCHHWE MHOIHMX JIeT BCEM CTyAEHTaM IEepBOro Kypca reorpadmuue-
ckoro daxynerera CIIOI'Y, He 3aBHCHMMO OT HANpaBIeHUSI UX 00yde-
Hus 1 Oynaymied crieruanbHOCTH. OGBIYHO yIaeTcs npodecTs He Oonee
CeMHaaTH JeKIuil 3a cemecTp. KOHTHHIEHT ciymaTeneii M cxxarsle
CPOKH 3KECTKO OI'paHHUYMBAIOT 00BEM H3JIaraeéMoro Marepralla U ypo-
BEHb MCIONB30BaHMSA (PU3NKO-MATEMAaTHYECKOro ammapara, TaK Kak
CTYJIEHTHI €llie TOJIBKO Hayall U3ydeHHe ITUX AUCUIUINH.

ABTOpE! MMENH BO3MOXKHOCTh HabmronaTh, KaK H3MEHSETCsl OTHO-
NICHUE K JUCIMIUIMHE, a 3HAYHT, ¥ BOCHPUATHE €€ B 3aBUCHUMOCTH OT
TOro, COOMPAETCs M CTYNEHT CHEUUAIEHO M3y4aTh MECTCOPOIIOTHIO HITH
3Ta AMCHMIDIMHA SBIIETCA U HEro OMHON M3 00meo0pa3oBaTebHEIX.
Oco0eHHo 9TO 3aMETHO B IOCIEAHUE TOMBI, KOTJAa Ha JNEKUUAX CTAN0
BO3MOXXHO IIMPOKO IPHMEHSITh MYIbTUMEIMIHBIE IPOSKTOPHI, UTO I10-
3BOJIIJIO PSIJI MHOTOCIIOBHEIX OOBSICHEHHH 3aMEHATH CXeMaMH, PUCYH-
KaMH, KapTaMy ¥ JuarpaMMaMy, KOTOpEIME n3o0miryer UaTepHeT.



bynyume MeTeoponory, THAPOIOrY U OKSaHOJIOTH C OONBIINM BHM-
MaHMEM H3YYalOT IOHSATHSA, 3aKOHBI M KApThl, a 3HAUMT, ¥ 3aIlOMHHAIOT
Gonple, YeM OCTaNbHONH NMOTOK. HO CTyIeHThHI, OpHEHTHUPYIOIHECS Ha
JpyTHe Cllelranu3aimy, o6palialoT BHUMAHHE TOJIBKO Ha 3aHHTEPECO-
BaBILME MX (aKThl, 0OCOOEHHO €CIIM MX H3JIOKCHHE COIPOBOXKIAETCS JIe-
MOHCTpaluel 3GOEKTHBIX PUCYHKOB wWid Gororpaduii. Jlake Kaprel,
OIMCHIBAIOIIME, KaK Ha 3eMIle pacIoNaraloTcs Te MM HHBIE METEOpOIIo-
THYECKHE XapaKTEPHCTUKH, He BBI3BIBAIOT OOJIBIIOr0 HHTEpPECa.

Ilepen 3K3aMeHOM OKa3bIBAETCS, 9TO KOHCIIEKTHI COCTABJIEHH] INIOXO:
BMECTO TE3UCOB JIEKIHI — PUCYHKH U (POPMYTIHI ¢ OMIMOKaMH 1 Ge3 HeoO-
XOIMMBIX CMBICTIOBBIX KOMMEHTapHeB. [IONBITKHM HMCIONB30BATh MMEIO-
muecs yJeOHMKH BBI3BIBAIOT Y YJAIIMXCA OONBINME 3aTPY/THEHHS, TaK KaK
B y4eOHMKax MaTepHalla ropa3fo GoIbllle, OHH HHAYe CTPYKTYHPOBAHEI U
AKIEHTHI PACCTABIICHBI B HIX HHAYE, YEM B JICKIHSAX,

Hna Toro 9ro6p! yaydIMTh YCIOBHS HOATOTOBKH K 3K3aMeHy H 00-
JIETYMTh YCBOEGHHE CTYACHTAMH BCEX HAIpaBICHUH oOydeHus HeoOXOomu-
MOI0 MMHMMYyMa 3HAHHH 0O OCHOBHBIX IIOHATHSX, 3aKOHAX M (hakTax U3
METEOPOJNIOTUH ¥ KIMMATOIOTHH, MBI COYIM HEOOXOAMMEBIM COCTaBHTb
TEKCT JISKIMH TaK, 9ToOBl B HEM OBLI OTpa)keH MMEHHO 3TOT HeoOXOIH-
MBI MUHHMYM. 1IpH cade 9x3aMeHa CTYIEHT, IOMHMO OTBETA HAa OCHOR-
HbIe BODPOCH! OUIeTa, JODKEH OTBEYATh HA JIOIOIHHTEIBHEIC BOIPOCKHL
Bo-1niepBbIX, 3TO BOIPOCHI THIIA «9TO TaKoe?», KAaCAIOMIMECS OCHOBHBIX
TEPMHMHOB, IIPHMEHABINHNECA B Kypce. [lepedeHs TakuX TEpMHHOB TIPHBE-
JIeH B KOHIIE T0Co6H:. Bo-BTOPEIX, OH JIOJDKEH 3HATh BaXKHEHIMe GopMy-
JIIBl, OpYMMEHAEMBIE B METEOPOJIOTUH U KIIMMAToJIorHd. [lo Hanmiemy MHe-
HHIO, He clIeyeT TpeboBaTh, YTOOH! 9TH (HYOPMYIIBI CTYACHT 3alIMCHIBAI II0
naMaTH. ['opasgo monesHee TpeOOBaTh, YTOOBI OH NPAaBHIBHO BHIOpaI
¢dopMyITy U3 CIIHCKA, OOBACHHI ee Ha3HAUYCHHUE M CMBICH, PACKPBLT IPHHS-
Tele 0003HaucHus. Crmcok GopMyi Takoke npusoautcs. Hakonerr, tpeby-
€TCA y3HaBaTh BaKHEHIIME KapThl, BEPTHKAIBHBIC PACIIpe/eIeHHs, Tpa-
(QUKM M CXeMBI, Ha3bIBaTh MX OCOOCHHOCTH M YMETh CICNATh OCHOBHBIE
BEIBOZIB! M3 rpadudeckoro Matepuana. I'padudeckue MaTepHasbl IprBe-
JIeHBI B TEKCTE U COLPOBOXKIAIOTCA KPATKUMH Pe3ioMe.

ABTOpEI HAJIEIOTCS, YTO BBHINOIHEHHAs UMM paboTa moMoxer Oy-
OyLUMM CIENHalucTaM YCHEUIHO OCBOMTH OCHOBBI Hallel BaXKHOH U
HMHTEpeCHOH HaykH. Bo3mMoXHO, YTO Hall METOAMYECKUI MOAXO U Ma-
TEPHAIIB! OKAXYTCs MOJNIC3HBIMH ¥ JJIs1 IpemoAaBaTeieil METEOPOJIOTHH.
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BBEJEHNE

Atmocdepa — Bo3mymHadg obonouka 3emmu. Boszyx — 310 cMmech
ra3oB, 06pa3oBaBmaicsa B X0Ie SBOIIOIMHU Hamel IuiaHeTsl. Kakos co-
craB Bo3nyxa? Kaxue BeNMUYMHEI OIMCBHIBAIOT €ro GHU3MUECKHE CBOMCT-
Ba? Kax u3MEHAIOTCA 3HAUCHUA 3THX BEIMYHUH [0 BEPTHKAIH, TOPU30H-
Tajgu 1 Bo BpeMeHu? OTBETHl Ha 3TU BONIPOCH! OJDKHEI OBITH H3BECTHBI
KaxkaoMy. OHH OBLIM NONMy4eHEl HeHOH CaMOOTBEPIKEHHOTO Tpya yUe-
HBIX Pa3HBIX CTPaH.

XVI Bek. I I"anuneit BnepBeie 3a4B1, 9T0 BO3AyX umeeT Bec. OH
&Ke CKOHCTpyHpoBall IEpBBIA TepmoMeTp. . Toppudennn uzobpen 6a-
pOMETp, B3BECHN aTMOC(hepy ¥ MHMLMHUPOBAN CHCTEMATHYECKYIO PETH-
CTpauurio aTMOChHepHOTO JaBICHHUA.

XV Bex. b.Kacrequmt B Utanuu u P.I'yk B AHIImME CKOHCTPYH-
poBanu noxnemepsl. P.JexapT npunan Gapomerpy OyMaKHyrO KAy,
pasznencHHyro muHuaMHM. b.Ilackans mokasai, 4yTo napiueHue pa3IuvHO B
pasHBIX MECTax M Ha pasHBIX BHICOTAX, yKa3al Ha CBI3b JABJICHHUA C
IOTOJI0M U HAa HEOOXOIUMOCTH PETHCTPAIHH BCEX METEOPOIIOTHYECKIX
XapaKTEepHUCTUK OJHOBPEMEHHO M B ORXHOM MecTe. Tak BO3HMKIA HAes
CO3JAHUS METEOPONOTHUYECKUX cTaHmui. J.l'ammeii 00HapyX W Bivsi-
HHE TeMIlepaTyphl Ha noka3aHus 6apomerpa. B JloHmoHckoM Kopones-
ckoM obmectBe P.I'yk u P.Boitns npeanpuHsmm NONEITKY co31aTh elu-
HYIO CHUCTEMY PETHCTpPallMil METEOpPOJIOTHYECKUX HaOIIomeHui B pas-
HBIX MecTax crpassl. OZHHM M3 NMEPBBIX CHCTEMATHYCCKHU CTall 3aIlu-
ChIBaTh HabmomeHus 3a moropoit B Oxcdopne, a 3areM B JIoHmoHe du-
nocod u ecrectBoucnbraTens k. JIOKK.

XVIII Bek. A.JlaBya3pe moxasai, 9TO BO3AYX — TO CMECh IBYX
ra3oB, OJIMH U3 KOTOPBIX, HEOOXOMUMBIN JUIA ABIXaHUS, OH Ha3Ball KH-
cnoponoM. O.Coccrop CKOHCTpYHpPOBAJI BOJOCSHON I'MIPOMETp, Hadaml
U3yYEHHE 3aBUCHMOCTH METEOPOIOTHYECCKAX XapaKTEPUCTHK OT BBICO-
THl M yKa3aj, 4To TeMIepaTypa BO3IyxXa YOBIBacT ¢ BEICOTOM Ha
0,65 °Cfim. B 1780 . kypdioper mbamsncxuit Kapn Teomop, Melenat
Y LEHUTENb HAyKN M UCKyCCTBa, yupemua B Manreiime Mereoponoru-
Yyeckoe o0mecTBO M (PHHAHCHPOBAI €r0 ACATENLHOCTH 10 CO3MAHUIO
IEPBOH CETH METEOPONIOTHYECKUX HAOMIONeHUHM, paboTaBmieil o eau-
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HOW MHCTPYKLHWH, BBIIABaBIIeH HAOMIONATENSM OJMHAKOBLIE KOMILICK-
THI IpUOOPOB ¥ IMyOINKOBAaBIICH PE3yNLTaThl METEOPOJOIHISCKHUX Ha-
Omopenwii. BriepBeie Ha BO3AYIIHOM Miape, B3siB ¢ c000i MeTeopoo-
ruueckue npubopsl, K. Hlapne npoeen mccinemoBanue arMocdepsl [0
BBICOTHI 3500 M.

XIX Bek. Jix. Jlecmu B 1831 r. mpemioXmil ICMXPOMETPHIESCKHHA
MeTOJl u3MepeHus BnaxkHocTH. Ho Tomsko B 1880 r. P. Accman cosman
ACIIMPALlMOHHBIA  IICHXPOMETP ¢  [OCTOSHHOM  BEHTWIALMCH.
P.PobuncoH pa3paboTall JanledHBIl aHEMOMETp, JO HACTOSILIEro Bpe-
MEHH ABILIIOIIMICA IYYIIMM JATIUKOM CKOPOCTH BEeTpa. AHITIMHACKUI
Meteopoior-moburens JI. Toeapx paspaboran nepByro Kiaaccuduka-
o obnakoB. Co3fmaHel CIIyXOBI IOTOABI PasIMYHBEIX IOCYIapCTB
(Amrmus — 1840, CIIIA — 1842, Hcnanus — 1847, Ilpyccus — 1847,
Poccus — 1849, Tomnanaus — 1854, Opannus — 1856, Uramus — 1860).
B 1873 r. cocrosuica mepBBlii MeXIyHapoIHBIA METCOPOIOTHICCKII
KoHrpecc B Bene, Ha koTopoM ObLIa clellaHa HONBITKA YHH(HKAIUK
cHCTeMBl MeTeopoiorndeckux HaOmronmenuid. B 1882-1883 rr. 6pun
IIPOBENEH IEPBBIH MEXTOCYIApCTBEHHBIH METEOPOJIOTMIECKHI 3KCIIe-
PUMEHT — MexxyHapOIHbIIH TOJSPHEIH ro.

B 1846 r. JL.JIymuc g CIHA omy®nukoBan nmepBbie KapThl MOTOJTBI
3a HECKOJIpKO nHeH ¢eBpant 1842 r., Ha KOTOpble OBLTH HAHECEHHI JIU-
HUY PaBHBIX 3HAUY€HMH (M3OJMHHM) — OTKJIOHEHUS NABJICHHA M TEMIIC-
paTypel OT HOPMBI, HAIIpaBlIEHHE BeTpa U OOJIaCTH ACHOH U MacMypHOit
norofpl, a Taoke goxnd. B 1849 r. [Ix.I'eapu B CIIA oprapm3osan
cbop B Bammurrone mo tenerpady yIpoIIEHHBIX CBENEHHH O COCTOS-
HUH 1orofs! (scHo/macMypHO). [Io 3TUM JaHHEIM COCTaBIsAIach KapTa,
KOTOpas €XeTHEBHO BHICTABIUIACH I BCeoOmero 0003peHMA.

B 1821 r. Y.Pendmig B CIIA Bo BpeMs IOE3OKM 3aMETHI, YTO
IITOPM, MpPONIEIIINH HaKaHyHe, IIOBAJIUI IEPEBbS B IPOTHBOIOJIONK-
HBIX HalpaBIICHUAX y €ro J0Ma ¥ Ha 3HAUUTEIBHOM PAacCTOSHHH K 3a-
naxy. On cobupain nagubie 06 5ToM mTopMe B TeucHHe 10 JeT, 1oToM
HaHeC ¥MX Ha Npo3pavdHyro OyMary u yOeauics, 9To HallpaBJIeHHE BeTpa
B Pa3HBIX IYHKTaX IpHU INTOPME JOCTaTOYHO OJIM3KO COBHATAET C OK-
pyxsHocTaMu. Taxk ObUI TOKa3aH BUXPEBOH XapakTep ABHXKEHUS BO3Y-
Xa IpH LITOPME, H BO3HMKIIO NMOHATHE «uKion». [lo3xe Pendunn Ha
IpuMepe IOpYyroro yparaHa yOeauics, 9To BeTep HaIpaBleH BHYTPb
IITOpMa MoK yrioM 1o 30-35°. OOGBEeKT ¥ TEPMUH «AHTHIUKIOH» BBEI
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®. 'anbTOH, KOTOPBIH OTMETHII, YTO JBIDKCHUE BO3[yXa B HUX NPOTH-
BOIIOJIOXKHO IIMKIOHMYECKOMY, BETep cnad M HampaBieH OT IIEHTPalb-
HOil obOmactu. B xonme XIX B. JI Teiicepan me bop, 3mameHuTHIH
¢dpaBIy3cKuil BO3YXOMIaBaTeNh, OTKPHIBIIMI CyNIECTBOBaHME CTpa-
Toc(epsl, HUccIenys NPUINHEl aHOMAIBHO XOJIOAHOH 3MMBI Bo Ppan-
nuu 1879 r., npuien K BHIBOAY 00 ONpeneisonei poiy MOJ0KEHUS]
A3sopckoro 1 CHOHMPCKOTO aHTMIMKJIOHOB M BBEJ IOHATHE «ICHTPH
IeficTBus arMocdepb». ITo ObUI IEPBBIA IIar K PasBUTHIO AOJIOCPOY-
HOTO IIPOTHO3a.

IlepBrie perymsapHble ITOPMOBEIE OnOBemeHus cran ¢ 1860 r. u3-
nmasaTe [ommaHACKUR MeTeOopONOTHYECKUM MHCTUTYT NOA PYKOBO-
ncreoM X. betic-bamnpt. Ilepsrie npornossl Oyps y nobepesxnss Anr-
JIUH CTaJl BBIIYCKaTh BUIle-aaMupal P. Qunpoii. OH 3aCTaBUIl YYCHBIX
¥ o0LIeCTBO OOpaTUTH BHUMAHHIE HA METCOPOIOTMYECKHE TIPOTHO3H 1
IIOXKEPTBOBAN I 3Toro cBoeil xu3Heio. (Ilocne maru meT nporuocTu-
YeCKOW IEeATENbHOCTH, BBI3HIBABIICH HENPEPHIBHBIC HANAIKU ITIPECCHI,
HaxXoJICh B AENPECCUH ITOCTIE HEYAaYHOTI O NPOrH03a, OH 3aCTPeNIUIcs.)

B XIX B. crama pasBuBaThcad M KiuMartodorus. B 1817r.
A. T'yM60OnBAT COCTABHI MEPBYIO KapTy paclpeieneHHs TOMOBLIX M30-
TepM aa CeBepHOro molymapns 3eMiIH. 3a 3THM MOCIIEA0BAli0 MHOTO
paboT ¢ onucaHueM TEMIEPaTypPHOTO PeXHMa CTpaH U PErdoHoB. B pe-
3yIIbTAaTE YUYEHBIE CEPHE3HO 3afyMaluch Hal mpobneMoll KavecTBa Me-
TEOPONOTMYECKHX JaHHbIX. KnuMmaronormsa Beena B HayKy W HaOmrone-
HHJ JKeNE3HYI0 NUCIMIUIMHY, 6€3 KOTopoii paboTa He BCEra IpaMOTHBIX
Habmonarenel B ycIOBUIX IUIOXOH CBA3M He Aaa Obl IIONE3HBIX PE3yilb-
taros. Jlma wHTEpnpeTayy moinydeHHsIX gaHHelx AW, Boeiikos Bnep-
Bbl€ NPHMEHMIT HACIO pacdeTa TEIIOBOro OalaHca TEpPUTOPHIA.

Y cTaHOBIIEHHBIE 3aKOHBI CBSA3U OHMOJIOTHYECKHX M TEONOTMIECKUX
taxropoB ¢ kmuMaToM no3BomwaM Y. Jlafiemo mokasark, Y4TO KIMMAT
3emimu Konebancs B reoJOrHYecKOM IPONUIOM OT IOTEIUIEHMM K Jel-
HMKOBBIM IlepuoziaM. Bruti cdhopMymupoBaHBEl MOYTH BCE M3BECTHBIE
THIIOTE3b] O NPHYMHAX M3MEHECHUM KIuMara. B 4acTHOCTH, TMIoTesa o
POJIM YITIEKUCIIOTO T'a3a B PETryJHpPOBKe TEMIIEPATYphl 3EMIIM BIIEPBLIC
Opla BBICKAa3aHa IUBEICKMM (U3HKOM, XHMHKOM ¥ acTPOHOMOM
C. Appenuycom. B 1843 r. T'. llIsabe orkpsin 11-meTHHH mUKI COJM-
HEYHOU aKTHUBHOCTH, CBA3b KOTOPOro ¢ M3MEHEHHSMHU XapaKTEPHCTHK
KIIMMaTa M3BECTHA, HO JO CHX IOp OCTaeTCs HEemoHATHOH. Hakorutenne
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IaHHBIX O KIIMMAaTe CTUMYJIHMpPOBAIO pa3BHIME paboT IO cHCTeMaTu3a-
. B 1884 r. mosgBunacek kinaccuduxanys KIMMaToB 3¢MHOTO Imapa
B.Kennena, Hax KOTOpoii 0H paboTal BCIO JKM3Hb M KOTOpas B HACTOS-
niee BpeMs sIBIsAeTCA Hanbonee pacIpOCTPaHeHHOM.

B XIX B. OpICTpO pa3BuBanach (u3MKa W MaTeMaTuka. Beum
chOpMyIMpOBaHEl MaTEMaTHYECKUE MOIEIH TEPMOIHMHAMUYCCKUX
HPOLIECCOB, TEINIONIEpenayn U ruapoauHaMuky. Ha ux ocroBe momyde-
HBI OIIMCaHHA HEKOTOPHIX METEOPOJIOTMYECKIX SBIEGHHUI B IPOCTEHIINX
clIydasx, T.e. ObUT HaMe4eH ITyTh K ONHCAHHIO 3BOJIOIMH aTMOC(eEpE!.
Ho npwanun, npososrnameHHbiil J.MenneneeBsiM: «3HaTh — 3HAYUT
OpPEIBUACTH!», NMPUMEHHUTENHHO K IPOTHO3Y COCTOSHUSA aTrMocepsl
ObUI pealli30BaH TOJNLKO B rocienHel gyeTsepTy XX B.

Bonpmiast yacts mMarepuana, W3JI0KEHHOI'O B IPeAJaracMbIX IIeK-
IHAX, IOJTydeHa Bo BTopoit moosune XX B. Torza yxe cymecTsoBana
cucreMa c6opa, 0OpabOTKH U aHANH3a METEOPOIOrHYecKUx Habmome-
Huil, OnnM3kas kK coBpeMeHHOH. Brum chopMynHpoBaHE! aleKBAaTHBIE
(GHM3UKO-MaTeMaTHYSCKHE MOJENH IWHAMUKH aTMocgephl, HMEIUCh
JOCTaTOYHO MOIIHBIE KOMIIBIOTEPH! I Pealu3allud 3THMX MOJETCH.
Hcropust MeTeoponoruit XX B. CIMIIKOM 6orata COOBITHAMM, YTOOBI
YMECTUTLCS HAa HECKONBKHX CTpaHMuax. MOXHO yTBEpXIarb, 4TO
HMEHHO TOorAa ObLIa peleHa 3aadya porHo3a MOrofibl, BeKaMU HeJoc-
TYIHAS JUIS1 9€JI0BEYECTBA.

Ho uMenHo B iepHoOA pa3paldOTKU COBPEMEHHOH TeXHOIOTHH TIPOo-
THO3a TIOTO/IBI KJIMMATONOTH 0OpaTIIM BHUMAHUE OOIECTBEHHOCTH Ha
ONacHbIe TEHICHINHM BO3JIEHCTBHUSI MHAYCTPUM Ha KimMaT. Tak mepex
panieit Hayko# Bcrana eme 6osee cioxsas npobieMa — kak popMupy-
eTCA KITUMAT 3eMIIM M €€ OTAEIBHBIX PETHOHOB M YTO HYKHO IPEpH-
HATH, 4TOOBl NPENOTBPATHTH OIIACHBIE KIMMATHYECKHE H3MEHECHUS.
ViMenHo Ha 9TOM IyTH XAYyT METEOpPOJIOroB M kimmaronoros XXI s.
HOBBIE OTKPBITHA.




Jlexynsa 1
METEOPOJIOTMYECKHUE XAPAKTEPUCTUKH
A HABJTFOHJEHUSA

Onpegesnerne

Mereoponorus — 3To Hayka o6 aTMocdepe — Bo3gynrHoH 060noy-
ke 3emu. OHa OTHOCHTCA K TeO(U3MIECKUM HayKaM, MOCKOJBKY H3Y-
9aeT 3aKOHB!I QH3MIECKHX IIPOLIECCOB, CBOHCTBEHHBIX 3¢ MHOMY IIapy.

Knnmaronorus — 310 Hayka o KauMare, T.e. COBOKYIHOCTH aTMO-
cepHBIX YCIOBHH, CBOMCTBEHHBIX MECTy Ha 3eMHOM Inape. Kimmar
ABiieTcs omHON M3 (u3nKko-reorpaduIeckux XapaKTEpUCTUK MECTHO-
CTH, a KJIIMMATOJIOTHA OTHOCHTCS K Ieorpad)MueckuM HayKaMm.

Mereoposnornyeckne HabmogeHns

B ocnose MeTeoponoruy ¥ KIMMaTONOTHH JIeXaT NaHHbIE Habmo-
JEHUH 3a cocTosHMeM atMocdeprl. CocTogHue aTMocdeph! ONMKCHIBA-
€TCA C IOMOLIBIO PETYIIAPHBIX, CHHXPOHHEIX METEOPOJOIHIECKHX Ha-
OmoneHui B pa3HBIX IyHKTaX 3€MHOTO HIapa, KOTOpBIE 00pasyioT IIIo-
GanbHYIO CETh METEOPONOTHIECKUX HAOIIOCHMIA.

Puc. 1. Cxema cBa3n neHTpOB cOopa MeTeopoIornyecKkoi HHgpopMaru
C Pa3NMYHBIMU CHCTEMaMHU HaOMIOACHHUIH.



B Hacrosmiee BpeMs HCHONB3YIOT IBE IPYIIBI METOIOB H3Mepe-
Hus. [Ipsmble WIM KOHTAKTHBIE M3MEPEHMs, KOIZa HAaTYMK BEIUYMHEIL
HEIOCPEACTBEHHO pearupyeT Ha ee 3HayeHHe B TodKe. JJucmanyuo-
Hble WIM KOCBEHHBIC M3MEPEHH, KOIZa PETUCTPUPYIOT HCKAaXEHHs aT-
Moc(epoit ImapaMeTpOB BOJNHOBEIX IOJICH Pa3HOM NPHUPOAB! (MEKTPO-
MarHUTHBIX WIH aKyCTHYECKHX), a 3aTeM II0 HUM BOCCTaHABIHBAIOT
3HAYCHHSI METCOPOJIOTHYECKUX BEIIMYHH.

B kaxmyio rpyriy BXOZUT HECKONBKO THIIOB CHCTEM METEOopOIIo-
rHIecKux HabmoneHui. CxeMaTHdecKd OHM HM300pakeHBl Ha puC. 1
0 HOMepaMH.

IpsiMbie MeToZb! HaOMIOAEHH IPOU3BOAAT (fajtee B CKoOKax Ho-
Mepa THIIOB CHCTEM HalOIIoICHuUH):

1) Ha3eMHBIE METEOPOJIOTHICCKUE CTAHIINH:

— CTaHAapTHbIE cranyoHapHsIe (1),

— mepeHOCHbIe apromMatudeckue (2), (6) (i1 Me30- ¥ MHKpOMe-
TEOPOJIOTHICCKUX HUCCIIEAOBAHUIT),

—~ 1pubGOpHbIE KOMIUIEKCH BBICOTHBIX COOpY)KEHHH (cueruanb-
HEBIE METEOPOJIOIHIECKHUE MauThl WM TEJIeBU3HOHHBIE OalllHK U Jpyrue
COOPY>XKEHHA);

2) npubopHBIe KOMIUTIEKCH Kopabiei noroas! (7);

3) npubopHBIe KOMIUIEKCEl CaMOJIETHOI'O 30HAMPOBAHMA: IIOILYT-
Hble HaGIIONEHH BO BpeMs aBHapeiicoB (8) wiu crenuanbHble JeTako-
mue nabopatopuu (9);

4) npuGopHbIe KOMILIEKCH] BO3TyXOILIaBaTE/IbHAIX alllapaToB:

— panuo3oHas! (3) (mpuOOpPHI, YCTAaHOBIECHHBIC HA HEYIIPaBILAE-
MBIX BO3JIYIIHBIX [UApax, OPUECHTHPOBAHHHIX HAa IMOABEM JO BBICOT
30 kM u Gonee),

—  30HIB! MOTPAHUYIHOIO CIofA (TIPUOOPHI, yCTAaHOBICHHBIE HA Te-
TPOHAX, BO3AYIIHBIX IIapax CIenuanbHod GOpMEl, ypaBHOBEMIEHHBIX
11 paboTHl Ha 3a{aHHOM BEICOTE B HIDKHEH Tponocdepe),

— upUBs3HbIE 30HIH! (IPHOOPLI, YCTaHOBJICHHBIE HA KOMOMBMPO-
BaHHBIX CHCTEMAX — I'eIIMKaiTax, COYETAIONMX IIaBY9ECTh BO3AYILHO-
IO MIapa U yIpaBIsieMOCTh C 3eMIIH BO3XYIIHOTO 3Mes).

JIMCTaHIMOHHOE 30HIUPOBAHMIE IIPOU3BOIAT:

1) MEeTeopOIOrHIEeCKHE CITyTHUKH 3eMIIH, PETUCTPUPYIONINE YXO0-
Jsliee 3JIEKTPOMAarHHTHOE H3JIydeHHe aTMoc(epsl M IOACTHIAomei
[OBEPXHOCTH B 33XaHHBIX IMANa30HAX JUIMH BOJH M Iepejaromue 61o-
K1 HHQOpMAIK Ha3eMHBIM ycTaHOBKaM (5):
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— monapHo-opbutamsasie MC3 (10),
— reocrarponapasie MC3 (11);
2) Ha3eMHBIE CHCTEMbI JUCTAHIIMOHHOIO 30HINPOBAHHU:

oF . 1] 500 1000 xwwmerpsr
="

Puc. 2. Cerp MeTeoponorudeckux cranunit PO.

— METEOpOJIOTHYECKHE PaIMOIOKATOPHI, U3ITYYaIONINEe SJIEKTPO-
MAarHMTHBHIC BOJIHBI OINIPENENEHHON JUIMHBI, a 3aTEM PErHCTPUPYIOIINE
HX YacTh, NONABIIYI0 00pPaTHO MOCIIE OTPaXXEHHUs aTMOC(EPHBIMH dac-
TANaMH (4);

— JOIUIEPOBCKHE PaJUOJIOKATOPh], H3IyYalollue U INPHHHMAIo-
e BO3BPATHOE HM3JIydYEHHE B JBYX 3aJaHHBIX AMIAa30HaX IUIMH DIIEK-
TPOMAarHUTHBIX BOJNH. PaJHONIOKAaTOPEl 3TOr0 THIA MOIYT ONPENEIITh
T0JIe CKOPOCTH BETpa BOKPYT cTaHIuHU. OHHU CYIIECTBYIOT B BHIE IIPO-
¢unepoB BeTpa MOTPAHUYHOTO CIOA HIM PaJHOAKyCTHYECKHX KOM-
IUIEKCOB, MO3BOJIIOMMX JOMONHHUTEIBHO K JAAaHHBIM O BETPE W aTMO-
chepHBIX YaCTHUIIAX TIOIYYNTh BEPTHKAIBHEINA IPOGUIL TEMIIEPATyPHI,

— CHCTEMBI aKyCTHYECKOTO 30HIUpOBaHMA (COmapsl) JUIL IOIY-
YeHus NPOdHIIA TEMIIEPATYPHI B IOTPAaHUIHOM CII0€ aTMOC(hepHI,

— METEOPOJIOTHIECKHE CHUCTEMBI JIa3epPHOTO 30HAWPOBAHHS IIO-
TPaHMYHOTO CJOS aTMOCheps! (IMAapHI), MO3BOJAIOMME PETHCTPUPO-
BaTh BEpTHKAIbHBIE MPOQIIN NIPO3PaYHOCTH BO3TyXa,
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— (oTorpaMMETpHYECKHE KOMIUICKCH, II03BOJIIIONINE PETYILIPHO
NPOU3BOJMTE MAHOpaMHOE (poTorpadupoBaHre 0OIAYHOCTH B OKPECT-
HOCTSIX CTaHLIMH C NocIenyroniel nuppoBoi 06paboTKoH.

MeTeoponorndeckue HaOIIOAEHUS OPraHU3YIOTCS HA TOCYAApCT-
BEHHOM YPOBHE H SBISIOTCA NPOAYKIHEH CETH METEOpPOIOrHYecKUX
HabIOAEHUH COOTBETCTBYIOMIMX TocynapctB. OMHAKO JaKe TAKOMY
OIrPOMHOMY FOCYZHapcTBY, Kak Poccusd, He XBaraeT CBOMX JAHHBIX IS
pelleHns 3a1a4d NPOrHo3a IOroAbl U KimMaTa (CM. puc. 2).

JJ11 cormacoBaHMS METONMK HaOIIONCHUI, KOHTPOJA 32 KadecT-
BOM JaHHBIX, OPIaHU3aI[HH U KOOpAUHAIMU paboThl cucteM cbopa, 06-
pabOTKM M pacmpocTpaHeHUs MH(OpPMAaMK B Macmrabax BCero Mupa
cosnaHa BeemupHas Meteoponorudeckas opragusanus (BMO).

C moMompI0 peTHOHANBHBIX M HAIMOHAIBHBIX LCHTPOB cbopa U
o6paborku maHHEIX BMO ocymectBiseT riobanbHbli MOHHUTOPHHL
COCTOSIHUSI aTMOC(EDPHI, YTO ITO3BOJIIET YUUTHIBATH BCE METEOPOJIOTH-
YecKHe IPOIECCHl HECMOTPS HAa HMX PpasNMYHbEe OPOCTPAHCTBEHHEIE
MacIuTabbl ¥ Pa3HyIo UX [IPOAOIDKHUTENLHOCTD (pHC. 3).

: Tunuunste Dasmepoi
: Howan
Irota-
3000 km Hye
. JIBHBIC eQuHBL
. b Buerpo-
: v Ypuzaste,
Mecmmve | Maligysot
Mexomac-
; 20 xnf Cuguy | sEmp
. wmabisie Tnad ]
Tpoon dope)
‘ J
Misgonac- ol Dypbyners. et
usmabusie MY muvie -
XOpoKY -
~* | A | ol o »
Cexymony, | Mussymaz, Yaces, do Heewxanwro
domurym Do vacoe oymox MoK, HADCAS

Tunuunan orumenorocme
Puc. 3. IIpocTpaHCTBEHHO-BPEMEHHBIE MacIuTa0b!
aTMOC(EpHBIX NPOLECCOB H ABICHHH.

HecMoTps Ha pa3BHTHE METONOB JUCTAHIMOHHOTO 30HAMPOBAHHS
aTMocgepsl TIIaBHBIM BHIAOM METEOPOJIOTHYECKON HMH(GOPMAIMHU ABJIA-
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JOTCA CTaHAapTHHIE CTAllMOHAPHBIE HA3€MHBIE METCOPOJIOTHUECKHE
cTaHiuu. B cooTBeTCTBHM C pernaMedToM, npuaiaTeiM BMO, onu npo-
H3BOJAT 8 pa3 B CYTKH depe3 3 yaca IO efUHOMY (YHHBEPCAIEHOMY)
BPEMEHH KOMIUIEKC CTaHAApTHHIX HAOIOAEHUH IIOBEPCHHBIMH METEO-
PONIOTHYECKUMHE NPHOOPaMK CO CTAHXAPTHON TOYHOCTBIO. JTH IpUbO-
PBI pasMenIaoTcs O eIMHOM METOAMKE HA CTaHIapTHOH METeopolo-
rrdeckodt momaske (puc.4).

Puc.4. CoBpeMeHHas Ha3zeMHas IOy aBTOMATHYECKAS CTaHLHA.

Habmiofenns Ha Ha3eMHBIX METEOPOJIOTHYECKHMX CTAHIMAX, BXO-
IAIUX B omopHyro cetb BMO, sBmorcs Haubonee HaJeXHBIMH H
TOYHLIMM METEOPOJIOTMYECKUMH JaHHbIMH. OHH ciyxkaT 6a3of npu
06paboTKe OCTaILHOM METEOPOIOTHIECKON HHPOPMALIUH.

Xapaxrepucrvkyn coOCToHNA atMocghepbl

Cocrosaue arMocdeps! B TOUKE XapaKTepHU3yIOT CIEAYIOIME Ha-
6monaeMple METEOPOJIOTHYESCKUE BEIHIMHEI:

bl aTMOC(bepHOC JAaBJIEHHC, HU3MEPACMOEC B TICKTONACKaIdX
(1 rI1a=100 [Ta=100 H/m?), ~

— TeMriepaTypa BO3IyXa, m3MepsaeMas B 'C;

— MaccoBag A0 (KOHLEHTpanus) BOASHOTO Iapa, u3MepsaeMas B
%o (METEOPOJIOTH 3Ty SAVHHMITY YaCTO 0003HaYaloT I/KT);
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— CKOpOCTbH BETpa, H3MepsaeMasd B M/C;

~ HanpaBJIcHHE BETPa, U3MEPAEMOE B YITIOBBIX Ipagycax;

— KOJIMYECTBO BBHINABINNX OCAJKOB, H3MEPsIEeMOe B MUJLTUMETPax
CJIOSI BOJIBL.

JIONIONHUTENBHO PETUCTPUPYIOTCS PE3YNbTaThl BHU3YaIBHBIX Ha-
GIIHOIeHMI METEOPOIIOTa-HabIIIOIaTeNs 38 COCTOAHNEM Heba M SABJICHHUS-
MHu 1orozisl. Ha HEKOTOPEIX METEOPOIOIMIECKHX CTAHIMIX MPOHU3BOIAT-
s JOTIONHATENIBHBIE HAOIIOEHN 10 CIICIHAIEHEIM IPOrpaMMa,

IIprbopsl A MX M3MEPEHHS KOMIIAKTHO pa3MeIlaloTCs Ha ILUIo-
WaJKe B CIENHUAIBHBIX KOKYXaX UM B METEOPOIOTHIECKOM Oy IKe TaK,
9T00Bl OHM OBUIM 3aIIMIIEHB! OT MCKaXAIOMUX Pe3yNIbTaThl HalOmo/e-
HUI BHEIIHUX Bo3pekcTeuil. [Ipumep pasMemenns npubopoB HA aBTO-
MaTH4eCKOH METEOpOTIOrHYecKOoH CTaHIIHY IIPUBEACH Ha PHUC. 5.
~

CKopocTh H
HApaBNeHHue
BeTpR

B samuTe =

i

Armoceproe
TeMIepaTyp!

memx;%cm,u’ AaBICHAS
cyMMapaoR

pazaanHE

Puc.5. PazMeieHre MeTeOpOIOTHIECKHX TPHOOPOB Ha aBTOMATHIECKOH
METeOpOJIOTHYECKOH CTaHIUH.
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B MeTeoponoruueckux M3MEPeHHSAX MCIIONb3YIOTCA TOIBLKO ExH-
mMIBl u3Mepennd cucteMsl CH, HO cnemyeTr 3HaTh M APYTHE pacrpo-
CTpaHEHHBIE eIMHUIEI (MM PTYTHOTO CT01I0a — IJIs NaBleHus, pyMOBI —
U1 HampaslieHHsA BeTpa, 6aiuisl BodopTa — IIi cKOpoCTH BETpa, Ipa-
nycol QapeHreiiTa — DI TEMIIEPATYPHI). '

BeptukanbHbie c/ion aTMochepnbi

Brcota, XM

IaKBOC‘PEPA

TEPMOCSEPA

oBBYE 82338

Te‘une’par;rpa."c

Puc. 6. Baxxneiinine HauMEeHOBaHHS BEPTHKAIBHEIX CIIOER arMoceprl
M XapaKTep H3MECHEHMS TEMIIEPATYPHI C BEICOTOM B 3TUX CIIOAX.

C yderoMm pe3ynbTaTOB AMCTAHLMOHHOTO 30HIMPOBAHMSA 00BEM
PETYIApHO COOMpPacMBbIX METEOpPOJOTMYECKUX NAHHBIX OYEHb BEIHK.
Braromapst ToMy 9YTO peryispHbIE METCOPOIOTHYECKHE HaGIIIOAEeHHS
BEIYTCS pa3sHBIMH CIOCO0aMU B TCUCHHE MHOTHX JIET, OTY4YeHO 6OJb-
1I0€ KOIMYECTBO IIEHHBIX CBeNeHuH 06 aTMocdepe. ,

B gacTHOCTH, IIOKA3aHO, YTO BEPTHKAIBHOE paclpencieHue TeM-
neparypsl B atMocepe Bcerla mo3BoilieT pas3leiuTh e Ha OCHOBHEIE
cnon. HaspaHus 3THX CIOEB Y INTaBHBIE YEPTHl X TEMIIEPATypHOIO pe-
’KHMa IIOKa3aHe! Ha pHc. 6. VX ciiefyeT 3allOMHHTH, TaK Kak OHU IpH-
MEHSIOTCA B pa3IHIHbIX 00NACTIX YETOBEYECKOM NeATeIbHOCTH.
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Jlexymnsa 2
COCTAB ATMOC®EPbI. XAPAKTEPHUCTHUKHU
BJTAJKHOCTH BO34YXA

Cocras armocghepst

Cocras Bo3ayxa = Cyxoil Bozgyx + IlepeMeHHEIE KOMIIOHEHTHI +
+ Aspo3zommu.

Cyxoii 8030yx ipeicTaBIAET CO00M cMech MaeansHBIX ra3os. O0b-
€MHBIC KOHIICHTPAIlMK KOMIIOHEHTOB 9TOH CMECH MOCTOSHHEI 10 BHICO-
Th IpuMepHO 100 kM. IToCTOSMHHEBIE KOMIIOHEHTE CYXOI'0 BO3AyXa:

Azot (Ny) — 78 %,
Kucnopoxn (0,) —21%;
Aprou (Ar) -0,9 %;
VYrnexucnsii raz (CO,) — 0,036 %;
Heon (Ne);

Ienuit (He);

Mertan (CH,);

Kpwurrron (Kr);

Bomopon (H,).

Ilepemennvle komMnoHenmol 8030yxa:

Bopsuoii nap (H,0);
O3ou (0s).

A3po3onu — 3TO B3BEHIEHHBIE B BO3IAYyXE TBEPABIC JaCTHILLI HIH
Kanelbku (IbIM, Caxka, MeTiell, MOPCKAs COlb, MBLIbIA, CIIOPhl, MUKPO-
opraau3Mel). 1x pazmep ouens man: ot 0,001 go 5 MrMm.

IBosiroyns cocrasa arMocgpepsi

ITepBoHaganbHO arMocdepa COCTOANIa U3 Ta30B BYJIKAHMYECKOTO
MPOUCXOXICHUA U UMEJIa TAKOH COCTaB!
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JHFS 766

~ @30T,

— CEepOBOJIOPOL.

ITo mepe oxnaxmeHHs 3eMIH BOIIHOH Hap KOHACHCHpOBAJICH,
BBIANANM OCaAKH M 00pa3oBalvCh OKeaHbl, MOpA U o3epa. Kuciopoxn
HOSBHJICS TOJBKO HOCIIE BOSHUKHOBEHHS PAaCTEHHUIH.

Hpeanbrbiif raz

A.Asoragpo B XVIII B. Koka3sai, 4To MIOTHOCTH Ta30B Py Y P, 3a-
HAMAIOLIMX TPH PAaBHBIX NABICHUAX M TEMIIEPATypax PaBHBIH 00BeEM,
OTHOCATCSA KaK UX MOJEKYJIpHBIEC Beca [ 1 .

Cneocmeue 1: Ecrmt Ny 1 N 4HCIIO 9acTHIL B paBHBIX 00beMax ra-
3a, TO (Tak Kak p; = Nj W ¥ pa = Ny'[y), U3 p1 / p2 = W1 / Wy CHIERYET, YTO
N; = N,, T.e. B paBHHIX 00BeMax IMOOBIX Ta30B NPH OJUHAKOBBIX yCIO-
BHAX 4HCIIO0 MoJIeKynl oaumHakoBo. B XIX B. Y. JIOmMUAT BHIMECIIHT
3nauenne N=6-10" | Ha3BanHOE 4nciIoM ABOTapo.

Cneocmeue 2: 1 Monp moGoro rasa mpH CTAaHAAPTHEIX YCIOBHAX
3aHEMAET OJIUH ¥ TOT xe o6beM (22,4 1 unn 0,0224 v).

Ecmu ras aensercs ueaabHBIM, TO:

— MCXKIAY MOJICKYyJIaMU HCT B3aUMOJICHCTBHUA,

— o00BeM Taza 3aBHCHT OT JaBNCHUA, Temiepatypsl (7) u uncna
MOIeKyn (#), HO HE 3aBHCHUT OT BUJa raza.

AtMmocdepHbie ra3bl MOXXHO CUMTATh HACAIBHBIMH, TaK Kak HX
TeMIIepaTypa U aBJeHHE NaJIeKH OT TPOHHON TOYKH.

3aBHCHMOCTH MEXIY JaBiieHHeM (p), Temmneparypoit (1), o6beMoM
(V) (wm 1moTHOCTRIO (p)) HA3BIBACTCSA YPABHEHUEM COCMOSHUA Ta3a.
YpaBHEHME COCTOSHMS IS OTHOTO MOJI UIEATBHOTO Ta3a 3alKChIBAIOT
B BHJIE:

pV =RT.

Bemrunaa R* HazbIBaeTCA YHUBEPCANBHOU 2030601 NOCMOSAHHOY.
Ona pasHa 8,3 1xJ[x/(kmomns-K),

B MeTeoponorun He U3MEPSIOT 00BEM M MO3TOMY UCTIONIB3YIOT 33~
MHCh YPAaBHEHHSA COCTOSHUS, BBOJS IUIOTHOCTH C TOMOIUBI0 MOJEKY-
JAPHOH Macchl JaHHOTOo Tasa (M):

Pocewiickuit rocynapeTsennni
FHAPOMETEOPOSBTHICCKKI YHUBEPEUTET 17
BUBJINOTEKA

195186, CH6, ManooxTunckuk np., 98




*

o (MY E oy oM g K
V \M 14 M
B atom cryyae BenwumHa R SBISETCS 2a3060U NOCMOAHHOU JTaH-
Horo raza. OHa 3aBHCHT OT MOICKYJIpHOM Macchl raza. /lms azota
Ry =297 Ix/(xr-K), nna xucnopozna Ro =260 Jx/(xrK), a st Bozryxa
OHa 3aBHCHT OT €I'0 COCTaBa. '

MapynansHoe fgaB/ierne

B cMecH razoB kaxapli KOMIOHEHT BHOCHT CBOH BKJaJ B o0uice
nmaBneHue. JlaBneHue, KOTOpoe CO3JaeT B JaHHOM o0BeMe W IpH JaH-
HOM TeMIiepaType OJUH KOMIIOHEHT CMECH Ia30B, Ha3BIBACTCS €T0 Hap-
YUQIbHBIM 0AGNEHUEM |

ITapruansHOE IapieHHE KaXAOr0 KOMIIOHEHTa MOXET OBITh BBI-
YHCIIEHO [0 YPaBHEHUIO COCTOSHHSA C HCIIONb30BaHHEM T'a30BOH IOCTO-
SHHOH 9TOro rasa. [lapnuaibHele JaBIICHMA OCHOBHBIX KOMIIOHEHTOB
CYXOro BO3AyXa — a30Ta, KucIopoga (aproH y4urThlBaTh He OymeMm) —
MO>HO BBIPa3UTh Yepe3 TEMIIEPATypy CMECH TaK:

Px =PRI po =PoRT -

ITonHoe naBIeHHE CMECH pPAaBHO CyMMe MapIUANBHBIX (3aKOH
HanpToHa):

P=PxnTPo =p'(-e§—RN+%:—RO)'T.

OTHOIIEHHS IUIOTHOCTEH OTAEIBHBIX I'a30B K HNJOTHOCTH CMECH —
9TO KOHIEHTpalHH ra3oB B cMecu. OHHM Ha3bIBAIOTCS MAacCOBEIMH JIO-
JiIMH. BenencTBre mOCTOSHCTBA COCTaBa BO3AYXa MaccoBas QNS a30Ta
pasHa 0,79, a xucnopona —0,21:

R=(0,79R, +0,21R,).

C YUYETOM BCEX I'a3oB UIA CyXOro BO3QyXa YpaBHCHHE COCTOAHUA
MOXXHO UMECT BHO.
p=pRT, R=287[Ix/(xr-K)].
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BopasaHos nap

IMapupaneroe NaBjCHHE BOASHOTO Iapa CO3AACTCA MOJIEKYIaMH
BOJIBI, KOTOpPBIE MONAJAIOT B BO3MYX NPH HCHNAPEHMH XXHIKOH BOMEI,
cHera Wad JipAa. Tak Kak NapruaibHOe JaBlieHHE IPONOPIMOHAIBHO
KOJIMYECTBY MOJIEKYJ BOISHOTO Ilapa, TO OHO SABJIIETCS BaKHEHIIEH
XapaKTEPUCTUKOHN BIaXHOCTH Bo3Myxa. B Gonbliel 4acTu MeTEOpoIIo-
THYECKUX HCCIIENOBaHUM napyuanvHoe oasnenue 600saHO20 napa 060-
3HayaeTCs 4epes e. _

IInoTHOCTE BOMAHOTO mapa (pr) HA3BIBAETCH TAKKE aOCONIOMHOU
G1aXNCHOCMbI0. YPaBHEHNE COCTOSHUSA BOASHOTO I1apa, Kak UACaIbHOTO
rasa, 3anMCHIBacTCA B BUAE!

e=p R, T, Ry=462[Ix/(xr-K)],

rie Rp — ra3oBas MOCTOSIHHAS BOISHOTO TIapa.

IMapunansHOe NaBieHye ¥ aOCONIOTHAS BAXKHOCTh HE JOCTATOY-
HBI JUI1 METEOPONIOTHIECKHMX HCCienoBaHui. IloaToMy 9acTo monb3y-
IOTCS XapaKTEPUCTUKAMK KOHIIEHTPALUK BOXSHOTO Inapa. TakuMH, Kak
OTHOIIIEHHE CMECH M MacCOBas JONA BOISHOTO napa (MocnemHss paHb-
1II€ HA3hIBAIACh YAEIBHON BIAXXHOCTHIO).

Omnowenue cmecu — 3TO OTHOILIEHHE TUIOTHOCTH BOASHOTO napa K
IUTOTHOCTH CyXOoro Bo3ayxa. OHO sBiseTcs Ge3pasMepHOH BETMYHHOM
U BhIpaxkaercs Jbo B Kr/kr, mubo B I/KT, TMOO0 B THICAYHBIX MOILAX
euEnIb — npomuie (%o).

OTHOIIIEHNE CMECH CB3aHO C IMapHUaJbHBIM JaBJICHHEM NHO (op-

Myoe:
AT— — %  _0622

pc P%T R, (p-e) = p-e

Maccosasn 0onst 80031020 napa — 3TO OTHOWIEHUE IIIOTHOCTH BO-
JUTHOTO Tapa X IIIOTHOCTH BIaXXKHOTO Bo3xyxa. OHa cBfA3aHa C napun-
aNBEHBIM JaBleHueM GhopMynoi:

7
Pn _ RHT=R e=0622£_

P pRT Ry p , p

q:
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HOCKOJII:Ky OTHOIICHHE CMECHU IJI BOAAHOI'O ITapa B BO3AYXE, €C-
JIK1 UBMEPATH B K1Y/, KI', O4CHb Majio, TO MacCOBas N0/ OUCHb Oim3Ka K
OTHOLICHHUIO CMECH M TAKXKE U3MEPACTCA B KI/KT.

HacsiwjeHHbIi BOgAHOH nap

Bonsuoit nap — 3T0 €MHCTBEHHBIN ra3, KOTOPHIH MOXET Iepexo-
JMTE B SKUJKYIO ¥ TBEPAYIO (Ga3bl IPH TeX TEMIEPAaTYPHBIX YCIOBHAX,
KOTOpBIE €CTh Ha 3eMIIe.

Ecmu B Bo3ayXe JOCTAaTOYHO MOJIEKYJ BOASHOTO mapa Js odpaso-
BaHMA YCTOMYMBOM XKUAKOH (a3bl B BUIE Kalelnb, TO BOJIHOM map Ha-
3pIBacTCs HachllleHHbIM. [lapruaneHoe 1aBieHue BOISHOTO Mapa B CO-
CTOSIHUH HACBIILIEHUS Ha3bIBACTCA NAPYUATbHBIM OdGNEHUEM HACbluje-
Hus 1 obo3HagaeTcs 3arnaBHOH OykBo# Ey. OHO, KaKk M mapluaibHoe
JaBleHHe e, u3Mepsercs B rekronackamix (rlla).

IMapimanabsHOE AaBIEHUE HACHIICHHA 3aBHCHT MOABKO OM MeMne-
pamypel. OTa 3aBUCHMOCTb, IIOIy4YeHHAs TEOPETHYCCKH, Ha3bIBACTCS
ypasHenueM Knanedipona-Knaysuyca. Oqaako ans 6ombnieii TOYHOCTH
HOJIB3YIOTCS JIHOO NICUXPOMETPUYECKUMU TaONMIIaMH, PaCCUNTAHHBIMH
0 OdYeHb cIOXHBIMU (opmynamu [odda-I'peya, mubo dopmynoit
Marnyca:

at

E, = E,-100+1.

B sroit dopmyne Ey — mapiuanbHOE JABICHHE HACBHILCHUS IPH
temnepatype 4 (°C); a,b — IMIUpHUIECKHE TOCTOSHHBIE, PAa3JINYHbIC I
HacBINIEHHUS HaX BOJOM M NpA0M. OOBMHO HCIIONB3YIOT £y = 273,15 K,
Ey = 6,11 rlla. 3HaueHus SMIUPUICCKUX IIOCTOSHHBIX HaJ BOJOM
a =7,63,b=241,9, a vax npmom a =9,5 ,b = 265,5.

ITaprmaneHOE JaBlEeHHE HACHILEHHA OBICTPO PacTeT C POCTOM
TeMIIepaTypel. OTO 3HA4YUT, YTO B 0oiee TEIUIOM BO3JAYXE MOXET CO-
Jiepxarhesl 6e3 Hachlilienns Oonblie BoasHOro napa. Hanpumep, B ma-
JIEKOM OT HACBIIEHHS ropsdeM Bosayxe Caxaphl KOIMYECTBO BOASHOIO
mapa ropaszfo 6olbIne, 4eM B HACHILICHHOM Bo3xyxe HaJ CeBepHBIM
JleOBUTEIM OKEaHOM.

Ecin HeHacHILEHHBIH BIAXKHEBIN BO3JYX OXJIAKAAETCA, TO COJEp-
JKAHUE BOASHOIO IIapa HE MEHSETCS, HO YMCHBINAETCS MapIaibHOe
JaBlIcHHE HachIlleHHs. [109TOMY npH OXJAKACHUM 10 HEKOTOpPOi TeM-
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TmepaTypsl BOASHOHW Hap JOCTHIaeT COCTOSHMA Hachimenus. 1Ipu stom
00pa3yroTcs KaIM )uakoit Boasl. Temnepatypa (Z,), Ipu KOTOpOii Ha-
YMHAETCSA KOHACHCAII MMEIOIIErocs B BO3AyX€e BOASHOrO Iapa, Ha3bl-
BaeTCA TEMIIEPATYPOil TOUKU POCH MIIK POCTO MOYKOU POCHL.

3Has mapuuadbHOE NABICHUE BOASHOIO Mapa e, TOYKY POChl MOXK-
HO BBIYHCIMTH IO JII000H M3 (GopMys, ONpEensSiomMX 3aBUCHMOCTh
MAapIHATBHOTO AAaBICHUS HACBIIICHUS BOJISHOIO Napa OT TEMIEPATYpHI.
Hampumep, ucxons u3 ¢popmyiasl Marayca, MOXHO NONYy4MTb PacyeT-
Hy10 QOpMyIy A TOUKH POCHL B BUJIE:

. _ blgle/Ey)
" a-lgle/E,)

Jna onpezneneHns ynaneHHOCTH BIaKHOTO BO3yXa OT COCTOSTHHUS
HACBILICHHS MCIONB3YIOT OMHOCUMENbHYI0 8AaXCHOCHb (f), T.€. OTHO-
IIE€HMEe MapIHalbHOTO AaBNEHHA BOISHOIO Ilapa B BO3AyXE K MapIpu-
AJIbHOMY JAaBJICHHIO HACBIMAIOIIECTO IIAapINAJIbHOIO NABJICHHA IIPpH OaH-
HOM TeMHueparype Bo3myxa. MICHONB30BaB CBI3b IIApHUANbHOIO JaBie-
HHSL M MacCOBOM JIONM BOISHOTO Napa, MOXXHO BBHIPa3UTh OTHOCHTEIIb-
HYIO BI@XHOCTh 4epe3 MacCOBYIO IONIO BOASHOTO Hapa. OTO MOXHO
cAenars no gopmyne:

£(%) = <--100 % = L . 100 %-
E, 0

Yepes O obo3HaueHa maccoBas JOJIA BOJSHOTO mapa, HaCHIIIA-
IEro BO3MYX IPH JaHHBIX TEMIIEPAType W JaBICHHUH.

Ecmu BO3MYX HachIIEH BOISHBIM IIApOM, TO OTHOCHTENBHA
BiIaXHOCTE paBHa 100 %. OrHOCHTENBHAS BIAXKHOCTH CYXOTO BO3IyXa
paBHa Hymo. TakuM 06pa3oM, OTHOCHTENbHAS BIaXXHOCTh IOKa3bIBAET,
HACKOJIBKO BO3yX G/IM30K K COCTOSHHUIO HACHIIICHHS.

O,uHaKO BBICOKAsl OTHOCHTEIbHAS BJIaXXHOCTh MOJKET OBITE M apu
MaJOM COZEpPKaHMH BOASHOIO Iapa B BO3AyXe. DTO XapakTepHO Il
YCIOBUH HAJ CHEXHBIM MM JIEJIOBBIM HOKPOBOM HIM IUI OTKPHITHIX
Y44CTKOB CEBEPHBIX MOpel B 3MMHMI nmepuox. IIpuunHoii 3Toro0 ABIg-
€TCs Majloe MaplManbHOe HAaBICHHE HACHILCHUS BOAJHOTO mapa IpH
OTPHIATENBHBIX TEMIEpaTypax. ‘
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Pasninynsi Mexxgy XapaKTeEPUCTUKAMH BIIA)KHOCTH

MaccoByro KOO BOASHOIO I1apa, OTHOINEHHE CMECH MM TOYKY
POCHI MOXKHO M3MEHMTH, TONBKO JOOABUB B YaCTHUILYy BO3AYXa BOATHOTO
napa. I1o3ToMy HX HCHONB3YIOT U1 CpaBHEHMS BIAKHOCTEH BO3IyII-
HBIX YaCTHILI, HaXOAALIMXCS NPU Pa3HLIX YCIOBHAX.

IMapumansHoe maBneHne M aOCOMIOTHASA BIAKHOCTH 3aBUCIT HE
TONBKO OT BIAXXHOCTH BO3AyXd, HO H3MEHAIOTCS IPH HarpeBaHUU WIH
IpHY OXJAXKACHNH BO3AYXa, XOTS X HE 0YEHb CHIIBHO.

OTrrocuTenbHAs BIAXHOCTD CHIIBHEE 3aBHCHT OT M3MEHEHHH TeM-
HEpPaTyphl, 4eM OT U3MEHECHUH BIaXHOCTU Bo3myxa. OHa CIIyKUT TOJb-
KO ITOKa3aTesIeM BO3MOXKHOCTH KOHJCHCANMH Y JaHHOH BIaXKHOCTH.

H3Meperne BNIa)KHOCTH Bo34yXa

MeTteoponorH U3MEPSIOT BIAXXKHOCTH BO3YXa, PETHCTPUPYS TEM-
HepaTypy CMOYEHHOTO TepMoMeTpa. Temnepamypa cMOueHHO20 mep-
MoMempa — 3TO caMasi HU3Kas TeMIIepaTypa, KOTOPYI0 MOXHO JOCTHYb
IyTeM HCIIApEHUA BOAB! B BO3AYIUHYIO YACTHILY IIPH HEM3MEHHOM JaB-
neHuH (IPH MCIIAPEHHH BOJIBI IOTTIOMAETCS TEIIO U3 BO3AyXa).

IMpu6op, MO3BOMAONIMH HU3MEPIATh TEMIEPATYpPy CyXOro U CMO-
YEHHOTO0 TePMOMETPOB, HA3BIBAETCS ICHXpOMETpoM. PasHuua Temmne-
paryp CyXOro M CMOYEHHOIO TEPMOMETpPA Ha3BIBAETCA IICHXPOMETPH-
geckod pasHocTeio. [lcuxpomerpuyeckas pa3sHOCTh TaKKe ABIACTCA
XapaKTePHCTHKOH BIAaXXHOCTH BO3IyXa, IOCKONBKY 4deM Ooiee CyXoi
BO3/YX, TeM OOIIbIIE B HETO MOXXET HCIAPUTHCS BOABI, & 3HAYUT, TEM
HIDKe OyZeT TeMnepaTypa CMO4EHHOTO TEPMOMETDPA.

3aBHCHMOCTD MEXIY TICHXPOMETPHYECKOH PasHOCTBIO M APYTMMHU
XapaKTEePUCTHKAMH BIIKHOCTH BO3IyXa JOBOIBHO CIIOXKHAS, IO3TOMY
NpPH METEOPOTIOTHYECKHX HAOMIONEHUIX UL TIOMyYeHHs II0 AaHHBIM
ICHXPOMETPA TOYKH POCHI, OTHOCHTEILHOH U a0COMIOTHOM BIAXHOCTH U
JPYTHX XapaKTEPUCTHK UCHOJIB3YIOTCA ICHXPOMETPHIECKUE TaOIMIIBL.

Bupryasnbras reMneparypa

PeanrnHpIlil BIaXKHBIH BO3AYX ABJICTCA CMECBIO CYXOI'0 BO3yXa H
NOCTOAHHO MCHSIIOUICIOCA KOJIHYECTBA BOJAAHOIO Iiapa. ITo 3aKOHY
)Ia.HI:TOHa YPaBHCHHUE COCTOSAHHUSA BIIAXXHOT'O BO3yXa MOXHO 3aIMCaTh B
BUAC

p=p,+e=pRT+p[T,

n
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Ecmu npeo6pa3oBaTh 3T0 ypaBHEHHE TaK
P =(p-pp)RT + pyRyT= pRT +p (Ry-R)T=pT[1HRy;-RYR(py/p)IR

M y4ecTh OIpeZie/IeHue MacCOBOM JOTH BOASHOIO Iapa U 3HadeHus Rc
U Ry, TO Oy4UM ypaBHEHHE COCTOSHMS BIIAXKHOTO BO3yXa:

p=pT(1+0,619)R.

OTO 3HAYMT, YTO NepeMEeHHAas KOHLEHTPAys BOAIHOTO Iapa Ipu-
BOJUT K nepemenHOMy 3HAYEHHIO Ta30BOH ITOCTOSHHON BIaXXKHOTO BO3-
ayxa.

B MeTeoponoruu NpuHATO COXPAHATh JUIS BIAXXHOTO BO3AyXa 3Ha-
YeHHE YHHMBEPCAIbHOH ra3oBoii moctosHHOH R, a addexT nepemMenHoM
BJIAXHOCTH OTHOCHTh K TeMmeparype. [yt 5TOro BBOOUTCA BETMYHHA,
Ha3bIBaeMas BUPTYaILHOM TeMIlepaTypoit, mo gopmyie:

T, =T(1+0,61g)

BupryaneHyro TeMiepaTypy Helb3s U3MEPHTH, €€ MOXHO TOJIBKO
BeraHCIuTE. OHa IONE3Ha /IS pacdeTa IUIOTHOCTH BIAXHOIO BO3TyXa
oo dhopmyne:

P
RT,

@opMylia MOKa3HIBAET, 9TO MOCKOIBKY BHPTYalbHas TeMIEpaTypa

T Bcerma Gomsmie peanbHOH Temmeparypsl Bodnyxa T, mromuocme

BAJNCHO20 8030YXA 6Ce€20a MeHbULe, YeM NIOMHOCHb CYX020 TIPU TPO-
YHX OJMHAKOBBIX YCIOBHAX.

p=
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Jlexymnsa 3
ATMOCDEPHOE [JABJIEHHUE

Ycropernne cBo604HOro nageHms

3naueHne yckopeHHs cBoOOOHOTO mameHus (g) Ha HE BpaIjaio-
mieitcs 3eMiie MOXHO PAacCUMTaTh, KaK OTHONIEHHE Beca Tena (P) K ero
Macce (m). B COOTBETCTBHHM C 3aKOHOM BCEMHpPHOTO TATOTEHHS OHO
3aBHCHUT TOJNBKO OT Macchl 3emin (M), ee paxuyca (R) M BHICOTH Tena
HaJT HOBEPXHOCTEIO 3eMITH ()  MOXET OBITh PACCINTAHO HO QopMmyIe:

g=L=_ M _ G_s673pi?].
m (R + )

B cBsi3u ¢ BpameHreM 3eMi Ha Teda JeHCTBYeT IeHTpOoOeKHas
CHJIa, HallpaBiICHHAsA OT OCH BpAlllcHMA B NEpICHIUKYIIPHOM e Ha-
npasieHuH. [Ipoeknus yckopeHHs 3Toi ciIbl Ha HOpMallb K IIOBEPXHO-
CTH 3eMIM yMEHbIIaeT YCKOPEHHE CBOOOIHOro majeHus, NpHYeM HOo-
pa3HOMY Ha pa3HbIX MIMpOTax (puc.7).

Puc.7. Brienesne cocTapiisoniei BekTopa eHTPOOSKHOH CHITHI,
TIPOTHBOAEHCTBYIOMIEH cuie TATOTCHHUS.

INonpasky Ha NEHTPOOEXKHEIH 3 (HEKT MOKHO BEIIUCIHTE O
¢bopmye:
Ag =—R~Q2cos2¢.
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ITockombky ornuume ¢opMel 3emnau oT mapoobpasHoil Maio
( (Roxs — Ruon )/Rss = 1/297), BBICOTA OTHOPOTHOM IIO COCTaBY BO3AyXa
atmocdepst (100 kM) Bo MHOTO pa3 MeHbIIe paauyca 3emiu (6378 xm),
TO MaKCHMaJBHEIH BKIIaJ NeHTpoOekHoH cuisl okono 0,3 %, u B 6omb-
[IMHCTBE 3aa4 METEOPONOTHH YCKOPEHHE CBOOOMHOIO NANCHUs CYH-
TAeTCA MOCTOAHHBIM ¥ paBHBIM 9,8 M/c’. I cpaBHEHMS — Ta Xe Belld-
umna Ha Mapce — 3,7 mM/c%.

Bec armocgbepsi n armocgheproe gasnenne

To, 9T0 BO3IyX HMeeT Bec, Obu10 Mokazano I. [anuneem. OH crie-
Tal ¥ IEPBYIO, XOTA U HE TOYHYIO, ONEHKY IJIOTHOCTH Bo3nyxa. B Ha-
cTosmee BpeMsa B pacyeTax CUHTAIOT, YTO Y NIOBEPXHOCTH 3eMIIM BO3-
Iyx B 780 pas serde BOJIEL.

O.Toppuuennu moka3ald, YTO BeC BO3MYIIHOro CToj0a MOXHO
YpPaBHOBECHUTH BecOoM CTONOMKa pTYTH. B cocynax pazHoii ¢hopMel, HO ¢
OJIVHAKOBOM IIOIIAABI0 OCHOBAaHMS, BHICOTA CTOJIOMKOB PTYTH OKa3bl-
BaeTCA OXMHAKOBOH. U3 3TOro ciexyer BaXKHBIM BHIBOJ: OTHOILCHHE
Beca atMocdepHoro cronba (P) k ruromags noBepxHOCTH (8s), Ha KO-
TOPYIO OH JaBHT, HE 3aBUCHT OT Iwomanu. OHo ObUT0 Ha3BaHO aTMO-
cepHBIM JTaBIICHHEM U B JII000H TOUKE OmpenenseTcs no hopmyie

p= lim £ ]
5s—00s

CTONGUK PTYTH CTaHAAPTHOR IUIoTHOCTH 13,29 T/cM’ ¢ cedeHmeM
1 cM® mMeeT BEICOTY 760 MM M paBeH Becy aTMOC(hEepHOro cToiba ¢ Ta-
KMM )K€ CEe4YEHUEM, a 3HAYUT, Ha KAX/bIil KBaJpaTHBIA METp 3€MHOI 110~
BEPXHOCTH HACHCTBYET CHIIA TSXECTH cTonba arMocdepHOro Bo3myxa,
pasHas P =9,8-13 290-0,76-10 000-= 101 004 H. 3uauur, naBneHue art-
Moc(ephI y 3eMHOM [IOBEPXHOCTH p; IOJDKHO GBITH pasro 101004 H/v,

SIcHO, 9TO MOXHO ONpPEAECIHMTh Maccy BO3IyHHOro crojiba (M) c
ceuenneM 1 M* (OH Ha3BIBAETCA SIMHIIHBIM CTOIGOM aTMocdepsr) 1o

dopmyne:
M= £—S—|iKI"/M2:| .
g

YMHOXHB MacCy €IWHHYHOrO aTMochepHoro croinda Ha IIOMIAAb
TIOBEPXHOCTH 3eMHOro mapa 4nR’ = 5,1-10" M*, MoxHoO TIPUONXEHHO
OLEHHTH Maccy aTMocdeps Semmu M= 5,1-10'® kr.
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3Has Maccy aTMOC(EepHOro CTONI0a U CYUTAas, YTO ILIOTHOCTH BO3-
AyXa MOCTOSHHA M paBHa 1,28 xr/m’ , MoxHO, ciemys Toppiyeii,
OLICHHTH BBICOTY CJIOS BO3AyXa B CTOJNOE CAMHMYHOIO CEYCHHSI. OTa
BBICOTA HA3BIBAETCS 8bICOMOU 0OHOPOOHOU ammocepw (H) 1 BO MHO-
THX HaY4HBIX M MHXKSHEPHBIX 3a/1adaX JO CHX IOp CIYXXHUT MacIuTaboMm
BBICOTH! arMocdiepsl. OHa BBIYMCIASTCS HE TOJBKO 4Yepe3 ILIOTHOCTD,
HO C HCIIOJIb30BAaHHEM YPAaBHEHUS COCTOSHUS M 4Yepe3 abCOMOTHYIO
TEMIIEPaTypy Y 3€MHOH IOBEPXHOCTH (IIOHATHO, YTO TEMIIEPaTypa ar-
Mocdepbl, UIMEIoIIeH OJHHAKOBYIO ITIOTHOCTb, IOJKHA OBITH IIOCTOSIH-
Ha 10 Beicote). st aToro cnyxur gopmyia:

H = M _ ps _RT

P PrPE &

[m]-

3HaueHHe BBICOTHI OXHOPOAHOM atMocdepsl — mpumepHo 8000 M.
Ono Mano MeHseTcs NpU U3MEHEHHAX IIPU3EMHON TeMIlepaTypsl B pe-
AIBHOM JIHaIa30He 3HAYCHHUH.

HN3mepenne gasienns

Paboter Toppuderid IOCTYKUIM OCHOBOH I CO3JaHUA HaHuOo-
Jiee TOYHBIX METCOPOJIOTHYCCKUX IPHOOPOB I M3MEPCHHUS aBIICHUS
— PTYTHBIX 0apOMETPOB.

3a eIMHMIY M3MepeHHA NapieHus npuaar 1 H/v’. DOta enuuuna
HasweiBaeTca nackans ([la). IlpakTHueckue 3HaYeHHA aTMOC(eEpHOro
IABJICHHS M3MEPSIOTCA B rekronackansx (rlla) u kumonackamax (xlla).
Hanpumep, nasnenne 101 004 HAa® wm 101 004 ITa pasro 1010,04 rila
uin 101,004 xlla. MeteoponoruiecKue H3MEpEeHUs IPOBOLITCS C TOY-
HOCTBIO JIO IECATHIX JoJIel reKTonacKans.

Brieogsl Toppuyernnu o JasieHuH 6butd fonondeHsl b.ITackanew,
KOTOPBIH TOKa3all TPH BaXKHBIX ITOJIOXKEHUA:

1. JaBneHue B XHIKOCTH U B arMocdepe AEHCTBYEeT HE TONBKO B
BEPTHKALHOM HAaIIPaBIICHUH, HO ¥ BO BCE CTOPOHBLI OJMHAKOBO (3aKOH
ITackans).

2. ArmochepHoe naBieHUE, IIOCKOABKY OHO OTPa)kaeT BEC BHIIIE-
nekaero croinba Bo3ayxa, JOMKHO YMEHBIIATHCS C BEICOTOM.

3. ‘ATMocepHOe aBieHHE B Pa3HBIX IeorpauIecKux TOYKax U
B Pa3HbIE JHH HMEET Pa3iHyHbIe 3HaYeHuU.
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3axoH ITackans ObUT 00BACHEH TONBKO NOCIE BOSHIKHOBEHUS MO-
nexymspuoi ¢usukn. P. Knaysuyc nokasan, 9To JaBIcHUE ONpEnens-
eTcs CpeaHei KMHETUIeCKOW SHeprueii IBHKEHN MOJIEKYTI Ta3a B eliy-
HMIIE KOHTPOIEHOTO 06beMa M BOHUKAET BCICACTBHE 0OMEHA UMITY b~
COM MEXAY COYNAapsIOLIMMUCS MOIEKYTaMHM IO BCEH TpaHHIE KOH-
TPOJIBHOTO 00beMa.

Ormnupascr Ha CBOM TEOPETHYECKHME BBIBOIBI M HAYYHEBIH aBTOPH-
TeT, [lackans opranusosan emie B XVII B. nepBrie METEOPOIOTHUYECKHE
HaOmoneHus (perynsapHeIe H3MEPCHHU U 3aIKCh NTOKa3aHUH OapoMeTpa
u Tepmomerpa B Ilapumxe). EMy npuHamiexxuT umes co3TaHUsS camo-
micna i artMocgepHoro napinenua. OH 00HapyXHUII 3aBUCHMOCTD 110~
TOZBI OT JABJICHUS U MOMBITAIICS BBIBECTH [IPaBHUIIA [JIs IIPOTHO34.

ITo mpemnoxenuto Ilackana, ®.Ileppe ¢ MOMOMBIO OXHOBPEMEH-~
HBIX HAOMIONCHME Ha paBHUHE M TOpE JOKa3aJl 3KCIEPHMEHTAIBHO
YMEHBIUCHHE AaBICHUS C BHICOTOH. TeopeTHdeckui aHalu3 3Toro dd¢-
(exTa mOCITY Uil OCHOBOM H3yYEHHS CTATHKU aTMOCHEpEL.

Ypasrenne crarnkn

PaBHoBecue (moxo#) oOmeMa BO3AyXa IMNOTHOCTBEIO p B (hopMe
6I0Ka ¢ IUIOMIANBI0 OCHOBaHMSA 1 M’ M BBICOTOH Az obecmedmBaeTcs
PAaBEHCTBOM JIBYX JieHCTByIOmuX Ha Hero cui (puc.8). Onna u3 Hux —
CHJIa TSDKECTH — PaBHA mg WK g p Az v HanpaBlieHa BHU3.

b4

I
|
| SN SENPIN SO

¥

X
Puc. 8. PaBHOBecHE CHJT AaBJICHHA H TAKECTH B MOKOAIEMCH BO3yXe.
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Hpyras o6pa3yeTca BCIEACTBHE Pa3HOCTH JaBlICHHUI: Ha BepxHel
rpanu Onoka masnenHue p+Ap, a Ha ket — p. (He cnemyer 3a6p1-
BaTh, YTO CHJA JaBlICHKMA 0OpasyeTrcs IyTeM YMHOXCHHS JaBJICHHA Ha
IwIomags, HO B 3TOM Clydae IUIOIIaJh paBHa exuHuie.) B ycraosuax
paBHOBECHA PaBHOAEHCTBYIOMAs CHI JaBIEHHA JOJDKHA OBITH Hampas-
JIeHa BBEPX.

VcnoBue paBeHCTBa CHII C YYETOM UX HAIPaBJICHUM MOXXHO 3aliH-
caTh TaK:

(p+Ap)+gphz—p=0=> Ap=-gpAz.

Hcronb30BaB mpeAelbHbI MEPeXoX, MOXHO HOMYYUThH i Oec-
KOHEYHO TOHKOTO ClIosi aTMOocdepsl (dz) ypasnenue cmamuxu:

ap _
dz

s Tonkux crmoes Bosmyxa (1o 100 M), riie miIOTHOCTE U3MEHIET-
Cs1 C BLICOTOH MaJIo, OHO HO3BOJIAET IT0 JaHHBIM M3MEPEHUH JaBJICHUS U
TEMIIEPATYpPhl HA IBYX BBICOTaX OLCHUTH PA3HOCTH BBICOT MEXAY
ypoBraAMHU. PenieHue 3Toit 3amayn Ha3hIBACTCA OAPOMEMPUYECKUM HU-
genupoganuem, U 10 HACTOSAIIETO BPEMEHHU HE IIOTEPSIO CBOETO IpakK-
TUYECKOro 3HadeHus. Pabouas dopMyna momydaercs, €clld BEpHYTHCI
K pa3HOCTSAM U UCIIOIB30BaTh YPABHEHHE COCTOSHU:

Az =—(RT/gp) -Ap.

_gp.

MHoxHTeNns B KPYIIBIX CKOOKaXx HMMEET HOJIe3HOE TIPHIIOKEHHE.
Ero cMmblcn 1erko ycTaHOBuTh, ecinu upuuath Ap =1 rlla. 3nauerue
BEIMYMHBI Az B 3TOM CiIydae Ha3bIBaeTcs Oapmyeckod cTyneusio (/).
Ono onpeaensercs o popmyiie: '

h=RT/gp.

HaBnenue cnemyer NOACTABIATh B I'EKTONACKAIIX, & 3HAYCHHUS A
HONy4aroTcsl B MeTpax. Hampumep, eciu Ha YpOBHE MOPS JaBieHUE
1000 rlla, a Temueparypa 10 °C, 1o & = 287-(273+10)/9,8/1000 ~ 8 M .
Taxum oOpa3oM, Gapudeckast CTyNIEHb IIOKA3BIBACT, YTO NpU HOObEME
Ha 8 m dasnenue ynade, npumepno na I 2lla.
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VpaBHEeHHE CTATHKH [O3BOJISET BBHIYHCIUTH Maccy (m(z)) Belmre-
JAeXallero eIMHMYHOro croir6a arMocthepsl A M000ro YpOBHS z IO
dbopmyne:

o0

m(z)=p(z)/ g = [ pdz.
z .
YpaBHeHHe CTaTHKH II03BOJIICT OLICHUTH HOTCHIHUAIBHYIO JHEP-
THIO BO31yXa B aTMOchepHOM cTonoe:

o0

E = |zpgdz,
0
€CJIHM CBA3aTh ee ¢ paboToH CHIIBI HaBNCHKSA, BEIYMCIIIEMOH 110 dopmye:
00
A= I pdz,
0

U TEINOCONAEPKAHUEM aTMOCQEpHOro C¢Tonda, BHYHCIIEMBIM IO
dopmyie

o0
I pTdz .
0

Crenatp 3T0O MOXHO TaK:

¢ oo} o0 o0
E, = {zpgdz =~ [z P = —2p" + [pdz = A=R [pTdk

.= |zpgdz = Zd z=-zp| pdz=A=R |pldz.

0 0o 92 0 0

IMony4yennas ¢opmyna moka3sIBacT, YTO IPU HATPEBAHMH aTMO-
cepHoro cronda cuila AaBIEHHMS COBEpUIacT paboTy paciuMpeHus, 3a
cder yero B cronde arMocthephl YBEIMYMBACTCS €ro MOTCHIMANbHAS
sHeprud. YacTs 3ToM SHEPruM BIOCIEACTBHH OYIET H3PacXoloBaHa Ha
HoJiep)KaHue aTMOCHEPHBIX TEICHHH, T.€. BETPOB.

BapomerTpnuecxas ¢popmyna

I'naBHOE Ha3Ha4YEHHE YpaBHEHUA CTATHKH — 3TO BHLIUMCICHHE JaB-
JICHHS B 3aBMCHMOCTH OT BEICOTHI. J{JIsi 3TOro HeoOX0aMMO HCKIIOYUTE
U3 HETO IJIOTHOCTH C MOMOILBIO YPaBHEHMA cocrosHus. Torma oHo Gy-
JIET CBA3LIBATH IaBICHHE C BRICOTOM M TEMIIEPATYPO M IPUMET B
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dp gp g p gt de
—=-2L o dhp=--=_-d> [hiZ=-= I—
dz  RT RT RIT

Jns npakTHYeckoro MpUMEHEHHUs ITOCIEIHIOn opMyITy Ipeobpa-
3yIOT, BBOZ CPENHIOI 0apOMETpHYECKYIO TeMIrepaTypy I, a 3aTeM,
Jonyckas HeGombpIIyro ommOKy, 3aMEHSIOT ee CpeXHe# apudmernue-
CKOH TeMIepaTypo# citos o ¢popMyaam:

V4
7-7 _ Tf’z r AT
T, To"T 2
Z1
Horennupys norapupMudecKkoe BBEIpAXEHHE, TOIYYAOT 6apo-
Mempuyeckylo ¢opmyny (ee Ha3BIBAIOT €Ile W TI'MICOMETPHYCCKOMN

bopmyIoi):

py = py -exp| ~£222) (GXP(a)Ee" !)-
RT,

Bapomerpudeckas ¢opMmyna mmokaseIBaeT, YTO JaBICHHE B aTMO-
chepe 6vicTpo yObIBaeT ¢ BeICOTOH. CKOpPOCTH YOBIBaHMS MABICHHA
ONpENETIIET CPeNHId TEMIIEpaTyphl ciios arMocdepsl. OTO BaXHO
(cM.puc.9), moToMy 9TO €CiM B coceHuX cTonbax arMoceps! Ipu pas-
HOM JIaBJIeHHM OyZeT pasHasg TeMIieparypa, To B foliee TEIIoM cToide ¢
BBICOTOH JaBieHMe Oymer majgaTh MEIJICHHeEe, a 3HAa4WT, JaBJCHHE HA
TOI e BBICOTE OyJieT OoubINe, 9eM B 0olee XOJI0THOM CTONOE.

10 200 TTa F 3

IKBATO) . WoOMR0C

Puc .9. 3meneHue BEICOT H300apHYECKHX [TOBEPXHOCTEH
[OA BIIUAHUEM PA3NU4Ui TEMIIEPATyp MEXY IKBATOPOM H IOJIIOCOM.
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Ha puc.9 nokaszaso, kak I10J] BIMAHUEM HEOJHOPOMHOCTH TEMIe-
parypsl B atMmocepe BOHMKAET M3MEHEHHE NABICHHUSA C IIUPOTOI.

Toprn3onTasbHas HeOQHOPOAHOCTb I10/19 4aB/1IeHNUSA

3aBrCHMMOCTh aTMOC(EPHOTO OABIEHHS OT TEMIIEPATYPHI BO3IYIL-
HOTO CTO/I6a NPUBOAMT K TOMY, YTO B Pa3HBIX PaOHAax 3eMIIM IaBie-
HHE Pa3IN4HO, I03TOMY METEOPOIOrH FOBOPAT O [0JIE AaBJICHHUS.

Harnsapsoe npencrapieHde o Noe JaBICHUS JAOT KapTel AaBiie-
Hui. Ha xaprax IpoBOIAT IMHMH, COSIUHAIONME OJMHAKOBBIE 3HAYE-
Hus n300paxaeMoii BemuuHbl. VX HaspBaloT uzonunusmu. U30mmHIN
IaBJieHHUs Ha3BIBAIOT U30b6apamu U nipoBoaat depes 5 rlla.

HN306aps! HOKa3bIBalOT, 4TO B Pa3HBIX 00JacTAX 3€MHOrO Imiapa
CO3Jal0TCA pasHble munel Oapuueckozo nona. OHM NOKa3aHbl Ha
puc.10.

w01

”
B ors

1015

1015
Puc. 10. M306aps! ons gasienns. H — THKIOHE], B — aHTHIHKIIOHEL.

Haubonee BaXKHBIMH ABISIOTCS O6GIACTH 3aMKHYTHIX H306ap,
BHYTPH KOTOpBIX JABIICHUE IMOHIDKEHO (MX HA3BIBAIOT yUKAOHAMU), &
TaroKke 00JIaCTH 3aMKHYTHIX H300ap, BHYTpH KOTOPHIX JABICHUE IOBHI-
IIEHO (MX HA3BIBAOT anmuyuknonamy). CymecTBYIOT ¥ APYTHE THIIO-
BbIe KOHGUIYypaluu u300ap: J0xOMHBI, rpeOHH, ceoBUHbL. Bee onM
HCIIONIB3YIOTCS B IIPaKTUKE IIPOTHO3a IIOrojibl, TaK KAK C HUMH CBI3aHEI
PAa3IMYHbIC TIOTOJHBIC YCIIOBHS.

Ana OBICTPOTHI OpHEHTAIMM HA KapTaxX IaBiiCHUS LICHTPalbHLIE
9acTU IMKIOHOB 0603Ha4yaloT NponucHoi 6ykBoit H (Hu3KOE), a IeH-
TpanbHBIE YaCTH AHTUIMKIOHOB — OykBo# B (BrICOKOE). IIOCKONIBKY B
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paboTe 4acTo MOIb3YIOTCA HHOCTPAHHBIMH KapTaMH, TO CICAYET 3HATh,
9TO B MEXIyHapOIHOH IMpaKTHKE NMPUHATO 0003Ha4aTh HU3KOE JaBJIe-
HHe nMaTHHCKON OykBoi#l L ( aHrimiickoe «low»), a BEICOKOE — JIaTHH-
ckoit Oyksoit H (anrmuiickoe «highy).

bapnueckmii rpagmenT

Jna cpaBHEHMS CTEIEHM HEOIHOPOMHOCTH MONA JABICHUSA B pa3-
HBEIX reorpagy4yeckuX TOYKaxX MCHOIB3YIOT BEKTOPHYIO BEJIMYHHY, Ha-
3EIBACMYIO 2padueHm Oaenenus Win Oaprdeckuil rpaguent. Cnenyer
3HATH MATEMATHYECKy10 OpMy 3aIIUCH IPaIHCHTA JaBIICHIS:

P _1% P P

on |ox 8y oz

B mereoponorny 0O0BIMHO IPUMEHSETCS CTAHAAPTHASI CHCTEMA KO-
OpIMHAT, KOTAA 0Ch X HampaBjieHa BJOJb MApalIeNH Ha BOCTOK, OCh ¥
— BIIOJIb MEPUMAHA Ha CEBEpP, a4 OCh Z — BEPTUKAIBHO BBEPX, B 3CHMUT.
CocraBnsronye BEKTOPOB, HAIIPaBJICHHEIE 10 OCH X, Ha3BIBAIOTCA 30-
HaQIbHBIMU,A HATIPABIICHHEIE 110 OCH Y — MepuouoHanbHulMu.

MeTeopoorH CYNTAIoT, 9To OapHdecKuil rpagUeHT HalpaBlIeH OT
BBICOKOTO JIABIICHH K HU3KOMY. MojayiIb rOpH30HTAIBHOTO IpaJHEHTa
JIABJICHUS OLEHUBAIOT, NEJI1 Pa3HOCTh JABJICHUH B JBYX TOYKaxX Ha Ips-
MO¥, IEPIICHIUKYIIAPHOH K u300ape, Ha pacCTOSHHE MEXIY STHMH TO4-
kaMu. YeM rymie nposeeHs! n300apsl B.paccMaTpuBaeMoi o65I1acTH, TeM
Gonbire 3HaYeHNE GapHYIECKOT0 rpafueHTa. 3To I0Ka3aHo Ha puc. 11.

I paduernm dncrersm = - 8 zla/ 100 xn

B H
1020 1016 1012
—p—————— 100 kMt ——— g
B H
1020 1016 1012 1900 1004

Tpaduensn doaieriin = -16 Il / 100 xm

Puc. 11. Onpenenenne 3HaueHHs 6apHISCKOro IPaHeHTa.
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Bapuaeckuii rpalieHT HapaBieH BHYTPh NUKIOHMYECKOH 0bmacTu
(k ee UEHTPY), B AHTHIHKIOHHIECKOH — Hapyxy (OT mneHTpa). B o6oux
CITydasx OH HaIpaBlieH B CTOPOHY MaKCHMAJILHOTO CTYIICHHS H300ap.

Cuiia 6apuyeckoro rpagmenTa

JlaBnenue — 3TO CHila, OTHECEHHAS K IUIOINAAHU, II03TOMY IPaIUeHT
JaBJIEHHUS — 3TO Pa3HOCTH CHJI JABJICHHS B JIByX TOYKaX, OTHECEHHAs K
o6bemy. [IpaBunnHas Gusndeckas pasMEpHOCTh TpaJleHTa JaBlIeHU —
HBEOTOH Ha KyGuueckuit Metp (H/M®). MeTeoponorst 06bI9HO HCIIOMb-
3YIOT BHECHCTEMHYIO EAVHHILy M3MEpeHHs GapHuecKoro rpajueHra —
rexronackanp Ha 100 xunomerpos (rIla/100 xm). Ilpu sToM uMeeT Me-
CTO COOTHOIICHHE E{MHHI U3MEPEHHA:

1 rITa/ 100 kM = 100 Ha/ xm = 0,1 H/i.

Ecnu Ha "acTHITy BO3AyXa C JBYX CTOPOH NEHCTBYIOT PasHBIE CHIILI
JABJICHHS, TO PaBHOJEHCTBYIOmMAs OyJieT HapaBleHa B CTOPOHY IOHU-
SKEHHA JaBjicHHUA. DTO 3HAYUT, YTO B IUKIIOHHIECKOM 00IacTH cuia 6a-
PUYECKOTO TPaJIMeHTa HAPAaBIICHA 6HYMpb, K ee LeHTpy. B anTHIMKIO-
HHYECKO# obiacTy cuina 6apHyYecKoro rpaJueHTa HallpaBleHa Hapyorcy.
VimenHO 3Ta cuna mokasaHa Ha puc.11 B BUIE TOJNCTHIX CTPEIIOK.

B mMeteoponoruu cuna epaduenma oasnenus (G) OTHOCHTCA HE K
eIMHNIHOMY 00BeMy, a K eIUHHIHON Macce, T. €. OmpelelseTcs Mo

dbopmyure:

G=_L2|.

pon

Ecmu nponuddepennuponats 6apomMeTpruieckyio GopMyIy MO ro-
PH30HTAIBHOMY HaHpaBIECHUIO 7, TO MOXHO MOIYyYUTh (HOPMYITY, OIH-
CBIBAOII YO U3MCHCHUC 6apnqecxoro I'pagucHTa C BBICOTOM:

19pp _10m _ 8(z—2) 0%,
ppon pon  RT: On

OBa noKa3bIBacT ClemyIolIee:

— eCIIM TeMIeparypa BO3OYIIHOTO CTON0Aa HE MECHAETCS IO TOpH-
30HTAIM (TepMHYECcKas OJHOPOIHOCTB), TO C POCTOM BBICOTHI Gapude-
CKHIi rpafiueHT ocaabeBaeT HO CPAaBHEHHUIO C HAYANBEHEIM B po/p; pas;
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— eciM B aTMocdepe ecTh TepMHYECKas HEOXHOPOIHOCTb, TO €€
pOJIb B OIpeNerCeHU 3HAaYeHUs 0apHIecKoro rpaJueHTa pacTer ¢ poc-
TOM IIPEBBINICHHUS BEPXHETO CI0A Hal HIKHUM (z-2)).

3JT0 3HAYMT, YTO Criia HApUIECKOro rpaJueHTa ¢ BRICOTOI Bce Go-
Jee 3aMETHO 3aBUCUT OT TEpMHUYECKON HEOXHOPOIHOCTH aTMoCchepHl U
B BEpXHUX cHosx aTMoctepsl OyneT HampaBieHa NEPHEHIUKYIIPHO
n3oTepMamM oT GoJiee TEeIUIoro BO3AyXa B CTOpoHy bolice X0I0MHOTO.
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Jlexynss 4
TEPMOAWHAMHUKA ATMOC®EPBHI.
TEMITEPATYPA U EE USMEHUSA

TeMneparypa Bo3qyXa B aTMocdepe HEIpephIBHO MeHSeTcs OT
OIHO# reorpaduueckoli TOUKH K Ipyroi u Bo BpeMeHH. [Ipenensr us-
MEHEHMsI TEMIIepaTypsl Ha 3eMiie JOBOJIBHO IMMPOKH: OT 60 °C (Tporm-
Yeckoe MyCTEHM HeM) 10 ~90 °C (BHICOTHEIE MIATO AHTAPKTHIEL, TIO-
JISIpHAS. HOYB).

I'eorpad) JO/DKEH 3HATH OCHOBHBIE YEPTHI PACHPEACICHUS C BBICO-
TOM 30HATBHOHN TeMrepaTyps! (cM. puc.12):

— B Tporocdepe TeMIleparypa YMEHbIIAaeTCsd OT TPOIMKOB K II0-
mrocy (JIETOM — MeHbIIe, 3UMOi O0mIbIIe),

— B cTparoctepe Ha MOIOCAMH JIETOM TeMIIEpaTypa BhIIIE, YEM
B TPOIHKAX,

— Tpomomay3a B MOIPHON aTMOc(]epe 3HAUUTENLHO HIDKE U Tell-
Jiee, YeM B TPOITMIECKOIL.

Hia 3;::\:’{1;1:;:{ K -aK\- . _,g:mﬂb N
SRS

PN
T EEESN
A IEEZSIN) |

300

N

so0}. & —
r00 r——
m} 2

Cu ST or 70 00 50 40 90 20 W G 10 26 87 40 50 60 70 8¢ s
Puc. 12. BeprukansHoe pacnpefielieHHe CpeTHEH N0 IIHPOTE TEMIIEPATYPEI.

Cremyer 3HaTh ¥ IIaBHBIE OCOOEHHOCTH CpeIXHEH MECSJHOM TeM-
meparyphl y oBepXHOCTH 3eMii (cM. puc.13):
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Puc. 13. Cpennee pacnpeneneHue TeMnepaTypsl BO3LyXa Ha YPOBHE MODA.

— H30TEPMBI 3HAYMUTENBHO OTKIIOHAIOTCHA OT IIMPOTHBIX KPYros
BCJICACTBHE BIVSTHMSA Pa3MeIleHNs KOHTHHCHTOB ¥ OKEaHOB,

~ camble BBICOKHE H Camble HH3KHE TEMIEPATyphl BO3ZyXa Ha-
OmroaroTCs Hal KOHTHHEHTAMH,

— 0651acTh TEPMUYECKOTO MAaKCHMyMa (TEpMHYECKHM 3KBATOD)
MUTPHPYET, OCTaBasCh BCE BPeMsl B eTHEM nomymapun. B Cesepuom
HOTyIIApHHU JIETOM OH JOCTHTaeT MIMPOTH! Tporuka, B KOxHoM — ocTa-
€TCs OYeHb OIIM3KO K SKBATOPY.

TemmnepaTypa MMeeT CyTOYHBIH X0J C MAKCHMYMOM IIPUMEPHO 4e-
pe3 dac II0Ci€ MECTHOTO HOJIJHS M MHUHHMYMOM IIepell BOCXOJOM
COJIHIIA.
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TeMmnepatypa uMeer rofoBoi xol. MakcuMyM TeMIEpaTyphl HE
COBNAJAeT M0 BPEMEHM ¢ MaKCHMYMOM COJHEYHOH pajualiH, a IpH-
xomuTcs Ha Gonee mo3muee BpeMs (HAa KOHTHHEHTaX 3anasfiblBaHHE
IpUMEPHO MECAL, a Ha OKEaHax — Ba M Jaxxe TP Mecaua). MuauMyM
TEMIICpPATyphl HEC COBNAOAacT II0 BpEMEHHU ¢ MHHHIMYMOM COJTHEYHOM
panuanum, a HaGJIIO,IIaCTC}I C TaKHM JKe€ 3ara3abIBaHlCM.

JIokazibHoe TepMOANHaMHYECKoe paBHoBecHe
B atMocgpepe

Jlns o6pscHeHHs 3aKOHOMEPHOCTEH pacnipenelesns TeMIEpaTyphl
B atMocdepe cClieflyeT HUCIONB30BaTh MOHATHA TepMOIHMHAMHUKU. OOB-
€KTOM M3y4YeHHMS TEPMOJIMHAMUKH SABILIOTCS TEPMOIMHAMHYIECKIE CHC-
Tembl. IToo)keHHE CHCTEMBI B IIPOCTPAHCTBE W €r0 U3MEHEHHS OIMCHI-
BalOTCS BHENIHUMH IapameTpamu (koopauHatsl, macca).Ilpu Tepmonu-
HaMHYECKOM PaBHOBECHH COCTOSHME CHCTEMBI IIOIHOCTHIO ONHUCHIBAET-
Csl ee BHCITHMMH IapaMeTpaMy H eIlie OXHOW BEIWYMHOM, Ha3hIBaEMOMN
memnepamypou.

TeMmnepaTypa Kak [apaMmerp OTJIHMYHA, HApUMep, OT MACCHL: [Ba
Tella C OJMHAKOBBIMH MacCaMH IIPH CJIOXCHUH JAXyT TEIO C yaBOCH-
HOM MAaccoii, HO €Clli CIIOXHUTh JIBa Teja C OJMHaKOBOM TeMIepaTypoi,
TO TOJYYHMTCS TENO ¢ TO¥ XKe TeMmeparypoit. TemnepaTypa — 3To Mepa
BHYTPEHHEH KMHETHIECKOM SHEPIUY MOJIEKYII CUCTEMEI. B KOHKpeTHOM
COCTOSIHUHM TEPMOJMHAMHUYICCKOI0 PABHOBECHUS CHCTEMA MOXKET HUMETh
€AMHCTBEHHOE 3HAUCHNE TEMIICPaTyPhI.

Huia Toro 4ro6sl MOKHO OBLIO NPUMEHHUTH IOHATHS TEPMOIMHA-
MMKH, B YaCTHOCTH TEMIIEPATYpPy, K ONHCAHMIO BCEH aTtMocdepsl, He-
06X0¥MO PacCMaTPUBATh KAXHCOYIO YACMUYY 8030YXA KAK OMOEnbHY0

mepModuHaququKy;o cucmemy, HaXOoAIYIOCA B JIOKANbHOM MepMo-
auHaMull€QKOM pasHosecuu.

3aKoH coxpaHeHNnss SHEpruy n ypaBHeHNE
NpPHUTOKa Tenna

3aKOH, yNpaBIAIOMIHKA H3MEHCHIAMHU TEMIIEPATYpHI B atMocdepe,
MOXKHO ITOJTYYHTh M3 3aKOHA COXpaHCHWs SHEPrUM, NPUMEHHUB €ro K
Kaxno# gactune armocthepsl. opMyITHMpPOBKa €ro TaKoBa: M3MEHEHHE
BHYTPEHHEH SHEPrMM 4acTHIB! (dE) MOXKET NPOMCXOMHUTHL TOIBKO 32

cyer npuroka temia (4Q) mubo npH coBepleHHE e (WIM Hajl Hei)
paboret (4W):
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dE = AQ + AW .
V3meHeHne BHYTpEeHHEH SHEPIUU YaCTHUIB! BO3IyXa CBI3aHO C H3-
MEHEHHEM e€ a0CONOTHOM TEMIIEPaTyphl COOTHOIICHHEM:

dE = CydT .

B neii uepes C, 0603HaUeHa mennoemMKocms 8030yxa npu HOCHO-
AHHOM 0bveme, KOTOPYIO B GONBIIHHCTBE METEOPOIIOTMYECKHX Pacye-
TOB MOKHO CUMTATh IIOCTOSHHOM, paBHOil 718 Ix/kr/K.

PaboTta pacmmupenus (CXaTHs) YaCTHILI BO3MyXa CBA3aHA C M3ME-
HeHueM o6seMa (dV) 4acTHILIBI U TaBlICHUEM (p) PABEHCTBOM:

AW = pdV .

IIpunaro, uro paboTa, KOTOPYIO BBHIONHAET YacTHIA, — OTPHIA-
TeJbHA, 4 PaGoTa, KOTOPYIO BEIIONHSET Cpefa Haj 4acTHLeH — momo-
KHTENbHA. OTO 3HAYHT, 9TO, CKUMask YaCTHITY, atMochepa COBEPIIAET
NIOJIOKUTENBHYIO PabOTy, a €CIIH wacmuya cocumaemcs, mo paboma
ompuyamenvHas.

Ecnu HCIONB30BATH ITH IOJOXKEHMS, TO YPaBHEHME 3aKOHA CO-
XPAHEHMS SHEPTHHE MOXKHO IPUMEHATh B KaYECTBE YPABHEHUs, ONpesie-
JAFONIEr0o M3MEHEHHE TEMIIEPATyPhl BO3IYIIHON YaCTHIbI IO BO3aeH-
CTBHEM IIPUTOKA TeIIa:

CydT + pdV = AQ.

BoCIIONB30BABIIKCE YPABHEHNEM COCTOSHIS, IIPUBEZEM €ro K Go-
Jiee PaCIPOCTPAHEHHOM B MeTeopoloruu (popme, He COAEpI aIeH He-
I/I3MepﬂCMOﬁ BENIMYUHEI — 00BeMa JaCTHIIbI:

Cﬂﬁ—ﬁZ@=AQ-
p

Tennoemxocmov 6030yxa npu nocmosannom oaenenuu (C,) cBI3aHa
¢ C, m rasoBoM NOCTOSHHOM Bo3myxa (R) cooTHomeHuweM Maifepa
C,=C, + R u paBna 1005 Jx/kr/K.

3aKOH COXPAHEHMS SHEPruM IO3BOJIIET BHIYUCIHUTH TEMIEPATYPY
KOHEYHOTO PABHOBECHOTO COCTOSIHUS JIFOOOMH OIHOM YaCTHIL!, HO OH He
YYHUTBIBAET, YTO COCEHUE YACTUIIEI JOJDKHBI COTIACOBAHO MEHATH CBOE
cocroguue. JId ONMCaHMA COINTACOBAHHOTO M3MEHEHWS COCTOSHHS
YJacTHI] HEOTHOPOJHOH M TepMOANHAMIYECKH HEPABHOBECHOM B 1IEIOM
aTMOC(epHI HCTIOB3YETCs YPAGHEHUE NPUMOKA MeNa.
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dT RTdp AQ
Pat  pde dt

D10 ypaBHEHHE BEIpaXkaeT TpeboBanue, 9T0OBI cKkopocmy N3MEHE-
HHSI SHEPIHH, COBEPIICHMS paGoTH! (MOILHOCTH) ¥ IOJAYH Temwa (Ipy-
TOKM Temua) Guiiu paeubl. Kaxnoe ciaraeMoe B HEM HMMEET pasMep-
"octs Br/kr. IIpaBas 4acTh ONUCHIBAET ACHCTBUE OCHOBHBIX IIPHUTOKOB
Tenna K 4acTHIIE.

VpaBHeHHE OPHTOKA TEILIA IO03BOJAET BBIABUTH OCHOBHBIE CHIOCO-
OBl HarpeBaHus W OXJIAKICHUA BO3QyXa B KKJOH KOHKDETHOH reo-
rpadudeckoii Touke. I 3TOTO ClIeXyeT MEPEUTH OT IOIHBIX MPOM3-
BOIHBIX K YaCTHBIM. TOI/Ia M3MEHEHHE TEMIIEPATYPH! BO3AYXA B TOYKE
MOXET OBITH OIpeeNneHo Mo Gopmyie:

oT or oT orT RT dp AQ
— = u—tv— || w— |} + + .
ot Ox Oz Cop dt Cpdt

[IpaBas 4acTh ypaBHEHMSA COLCPKHUT ClIaracMbI€, OMMCHIBAIOLINE
TpHY BHIA IPOLECCOB.

IlepBoe cnaracmoe, 3aKII0O4EHHOE B QUTYPHBIE CKOOKH, OIMCHIBAET
M3MEHCHUE TEMIICPaTyphl, MPOUCXOMAAILCEe B TOUKE B pE3ymbTaTe mepe-
HOCa B Hee arMoc(epHBIMU OTOKaMH BO3dyXa C APYTOi TeMIepaTypoH.
3roT npotiecc B GU3MKE Ha3bIBaIOT KOHBEKIMEH. MereoposoraM npuxo-
JIUTCS YYUTHIBATH OTPOMHYIO Pa3HHUITy B CKOPOCTSAX TOPH30HTAIBHOIO U
BEpPTUKAIBHOTO NepeHoca. I103ToMy NepByIO TPyMIly claraeMbIX B KBaj-
paTHBIX CKOOKaX, ONMCHIBAIOIINX I'OPU30HTANBHBIN MIEpPEeHOC TeIlIa BeT-
POM, IPHHATO Ha3bIBaTh aJBEKTUBHBIM M3MEHEHUEM TEMIIEPATypPhl MM
npocTo adsexyueii. CnaraeMoe B KPyTJIBIX CKOOKAX, ONMHMCHIBAIOLIEE TIe-
PEHOC Temna BBEPX MM BHU3, B METCOPOTOTHH HA3bIBalOT KOHBEKTUB-
HBIM M3MEHEHHEM TEMIIEPATYPhI MIIH HPOCTO KOHGEKYUel.

Bropoe nocne ¢purypHeix ckobOK ciiaracMoe OIMCBIBacT NPOLECC
H3MEHEHHA TEMIIECPATYPhl IPH COBEPUICHHM PabOThI CXKATHI MM pac-
mupennsa. Ero npuHATO Ha3BIBaTh aduabamuyeckum usMeHeHuem
memnepamypbt.

Tpetbe cnaraeMoe, Ha3BIBAEMOE HPHTOKOM TENUIA, OIMCHIBACT pa3-
Hble GH3UYECKUE MPOLECCH], IPUBOANE K N3MEHCHHUIO TEMIIEPATYPhI
B TOYKE, 8 UMEHHO:
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— HNPUTOK TEINIa 33 CYET PaJMallIOHHBIX IPONECCOB (CIEAyeT
IIOMHHTB, YTO BO3AyX CIa00 IOITOMAeT CONHEYHYIO PAIUAIIIO, U Pa-
JUALMOHHEIA IPUTOK TEIIa B YAaCTHUIy BO3XYXa IPOWUCXOIUT B JIMH-
HOBOJHOBOM /[MaIla30He);

— YPUTOK WIKM OTTOK TEIUia NpY KOHACHCAIMM MM MCTIAPCHHU
BOZITHOTO Iapa (3TU MPOLIECCH CYIECTBEHHBI B 00aKaxX ¥ TyMaHax);

— HNPHUTOK TeIIa 3a CYET MONEKYILIPHOH TEIUIOMPOBOAHOCTH BO3-
nyxa (BCIEICTBHC MalOCTH K0 HIMEHTa TCIUTONPOBOHOCTH BO3LY-
Xa, MOJIEKYJUSIPHBIH TENJIONEpEeHOC CYIIECTBCH TONBKO B TOHYAMIIEM
IIPUIIOBEPXHOCTHOM CIIO€ BO3AYXa);

— TIPWTOK TEIUIa U3-3a clOy4aliHBIX KoneOaHuil BeTpa, Has3bIBae-
MBI TYpOYJICHTHBIM HPUTOKOM TEILIa.

Agnabarnueckmni npoyecc

Baxxnylo poms B mccoenoBaHUM aTMOCQEPHBIX SBICHWH HMrpacT
afuabaTaeckuil Ipouecce, ONUCHIBAOIIMI U3MCHEHUS COCTOSHUS Tep-
MHYECKOTrO PaBHOBECHS B YACTHIIEC BO3AYXa TONBKO 33 CUCT M3MCHCHHS
€€ Pa3sMEpOB MM IIOJIOKEHNS B IIPOCTPAHCTEE, T. €. IPU YCIOBUH, 4TO
IIPUTOKHM TEIUTA PABHEI HYIIIO,

ITpu agnabaTudeckoM npoliecce H3MEHEHHE TeMITepaTypsl POUC-
XOJT U3-3a coBepmieHus paGotel. [Ipn agmabarnueckux M3MEHEHMSX
BCE YacTUNB! aTMOceps! H30JIMPOBaHEl IPYT OT APYTa M MOXXHO IPH-
MEHATH K KaXJOi ypaBHCHHE 3aKOHA COXPAHCHUS SHEPTHH, KOTOPOMY
B BTOM CITyJae MOXHO IPHUAATH BUA:

a_Rdp T (27
T Cp T \p

Otromenve (R/C,) paBHo 0,286. Bemuaunsr py u T, onpeaensior
HadalbHOE COCTOSHHME YaCTHIB], YYacIByronieli B ammabarmdeckoMm
Iporecce.

Bunno, uto B ajmabaTideckoM IIpoIilecce NP NOBHIIEHNH JaBlle-
HUS 110 CPaBHEHHIO C MCXORHBIM TEMIEpPaTypa JacTHIlhl YBEIMIMBACT-
cd, a TIpH IOHIDKECHMM JABJICHHS TEMIIEpaTypa 4yacTuis! manaer. Cxe-
MaTHYECKH 3TO [TOKa3aHO Ha pHc. 14.
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BEICOTA (M)

Puc.14. VIaMeHeHHE COCTOSHHS YaCTHIBI BO3AyXa NPH alHabaTHIECKOM
: TIOXBEME HIIH OITyCKaHHH.

B aTmoctepe OCHOBHBIC H3MEHEHMS NABICHHS IPOHCXOISAT MPH
M3MEHEHNH BBICOTHI PACTIONOMKEHMS YaCTHIE!. J{/Iq OMUCAHUA BO3MOXK-
HOT0 M3MEHEHMs TEMIIEPAaTyphl NIPH aauabaTUIeCKOM H3MEHEHWH BEHI-
COTHl JaCTHIE! MOXKHO 33MEHHUTH B yDABHEHHMH 3aKOHA COXPaHEHMS
SHEPTHH BENMYHHY dp Ha dz C TIOMOIBIO YpaBHEHus cTaTuky. Torna

dar _ R dp ep ar g
, dp=-==dz}=> —=-y,, =2
T C,p C RT|T & '®77¢,

ITocTrosxHas A BO3AyXa BENUYMHA Y, , KOTOpas IMOKa3hIBaeT
BO3MOXHBIE H3MEHEHHS TEMIEPaTyYPhl IIPU aanabaTHIecKoM MobeMe,
Ha3BIBACTCA cyxoaduabamuyveckum 2padueHmom memnepamypul. 3Ha-
yeHue cyxoammabatudeckoro rpamuenta pasHo 0,01 °C/m- wmm
10 °C/xm. D10 3Ha4MT, YTO @duabamuueckusi nodvem uacmuybul gedem
K ee oxnaxcoenuto ka 1 zpadyc Ha kaxcowie 100 m noovema, a aduaba-
muuecKoe onycKaHue yacmuyvl 6eoem K ee Hazpegy na I zpadyc na
kaoicowre 100 m cnycka.
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YcroiunBoCTE JIOKaIbHOrO TEPMOANHAMMYECKOIO
paBHoBecHs

PucyHox 15 unmocrpupyer CMbICT TEpMHHA «yCTOHYMBOCTH PaB-
HOBECHA»: €CIIM MaJIbIC BOSMYIICHHUA MOIYT INPHUBECTH YaCTHITy K CO-
BEPIICHHO IAPYTUM 3HAYCHUWAM IApaMETPOB, TO HCXOMHOC COCTOAHHC
paBHOBeCHS SBIISETCS HEYCTOWUMBBIM U B IPHPOJAE, IIE MHOXXECTBO
BO3MYILAIOILIHX (baKTOpOB, CyIUIECTBOBATh HC MOXKCT.

Hedrpansgoe

COLTONHME
(G espaznniHOE

" Heycroii-
THEBOE
COCTOSHME

Puc. 15. Ycroitunsoe, HeycToHunBOe 1 6e3pasiiMyHOE COCTOSHUE PABHOBECHS
MaTepUaIBbHOH TOYKH.

Jis ucciefoBaHMs yCTOMYMBOCTH COCTOSHESL TE€PMOIMHAMHYC-
CKOI'O pPaBHOBCCHA IIPUMCHAKOT BTOpOﬁ 3aKOH TCPpMOJIMHAMUKH, CO-
THaCHO KOTOpOMY TEPMOAUMHAMHYCCKHE IIPOLCCChl BEAYT TOJIBKO K
YBCIMYCHUIO 3HTPOIINH CHCTCMBI. B MCTCOPOJIOIrMH BMECTO SHTPOIIHNHU
HCITIOJB3YIOT TECMIICPATYPY, KOTOPYIO YacTHIa IIPUMET IIOCIIE a;ma6a-
THYECKOro Iepexoaa u3 cocrofnus (p,1) B KOHEYHOE COCTOSHHE (py,
0©), win nomenyuanvHyro memnepamypy ©, Koropas BBIYHCIAETCS IO
tdopmyne:

R
o=/ "
p

B kauectse Py ucnoassyror 1000 rlla.

BcnencTere ra3oBhIX 3aKOHOB M 3aKOHA COXPAaHEHHSA SHEPTHH M3~
MEHECHHE MOTEHIMATLHOM TEeMIIEPATYPHl YACTHIIEI BO3IyXa CBA3aHO C
n3MeHeHueM ee suTponu 4Q/T no popmye:

A o |dL_Rdp|_ ¢ e
T Pl C p D P
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CornacHo BTOPOMY 3aKOHY TEPMOAMHAMMKH, YCIOBME BO3pacCTa-
HMSL DHTPOIIMHU SBJIAETCS HEOOXOMMMBIM I YCTOMYMBOTO NPOTEKAHMSA
mo6oro nponecca. Jljis BO3MYNIHOH 9acTHIEI 3TO PAaBHOCHIBHO Tpebo-
BAHUIO YBEIMYCHHA e¢ MOTCHIHANPHOH TeMIIEpaTyphl IPX YCTONIMBOM
Tporecce.

Ecnu yacTuna mepeMeInaeTcsi mo BEPTHKAIU, TO M3MEHEHME II0-
TEHIMATLHOM TeMIIEpaTypbl MOXHO BEIMHCIHTS 1O Gopmye:

1dO® yqa-v dTl

: 2>
® dz T dz
Yepes 'y 0003Ha4eH BEPTUKANBHBIA TPAAUEHT TEMIEPATYPhl aTMO-
cthepsl. Ycnopu ycToHUMBOCTH JOKAIBHOTO TEPMOJMHAMUIECKOTO PaB-
HoBecus B atMocdepe, BBIPAKCHHBIC 4EPE3 BEPTHKANIBHBLIE TPAMEHTE
TEMIEPATYPEI ¥ TOTCHIMAIBHON TEMIIEPAaTyphl, IPHBEACHH! B Ta0M. 1.
Tabauya 1

YenoBus yeToH4YHBOCTH afuabaTnyecknx H3MeHeHu i
COCTOAHUA YACTHULLE BO3QYXA

" o rpanueHTy MOTeHIMANBLHOM
VYeroitunBocts coctosrus | Ilo rpagmeHTy TemmepaTypsl P TCM-ll.'lycpaTprI
Ycroitunsoe Ya>y d®/dz > 0
Heiitpanstoe Ya=Y d0/dz =0
Heycroiiunpoe Ya<Y d0/dz <0

Paz36ue rpaduk M3MEHEHHS TEMIEPAaTyphl C BHICOTOH Ha CIOHU C
PUOIH3UTENLHO TIOCTOSHHBIMH BEPTHKATIBHBIME IDAIUCHTAMU, MOX-
HO BH3YaJIbHO BBISBUTH HEYCTOHUIHMBEIE clIoW Bo3xyxa. Ha puc.16 moka-
3aHBI BO3MO)KHBIC BApHAHTEI IpaQ kOB U3MEHEHHS TEMIEPATYPhI C BEI-
coTo¥ (OHW HAa3HIBAIOTCS KPHBHIMH TEPMHUYECKOM cTpaTHHKaluH) B
ClI0€ C NMOCTOSHHBIM I'PaJHEHTOM II0 OTHOWICHHUIO K JIMHUM aguabaTu-
9EeCKOr0 M3MEHEHHs TEMIIEpaTyphl C BRICOTOMH (0OHA Ha3bIBaeTCSA KPUBOMH
COCTOSIHUA).

Temmneparypa

Puc. 16. Xapaktep H3MEHEHHS TeMIEPATyph! C BEICOTOM
IIPH Pa3IHYHON yCTOHYHBOCTH.
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Ecnu namenwe TemiepaTypbl € BBICOTOM HpPOHCXOMMT OBICTpEe
(Y>va), 9eM HpH agpabaTHICCKOM MOXBEME (Y =7Y,), TO COM HEyCTOM-
quB. Ecim magenve TeMmepatyphl ¢ BBICOTOM NMPOMCXOAUT MEAJICHHEE
(y <7.,), 9eM npH apuabaruyeckoM nogseme (y = ¥,) TO CIOM YCTONIMB.

Heycro#ynsocrs 1 KOHBEKUNS

B 3aBHCHMOCTH OT YCTOHYHMBOCTH MM HEYCTOMUMBOCTH CTPATH-
¢buKanuu aTMocdepsl MEHsSeTCs XapakTep BO3MOXKHBIX ajguabaTude-
CKMX IEPEMEIIEHNH YaCTHI[ BO3yXa IO BEPTUKAIM. JIBH)KEHHE 110 Bep-
THKAN¥ OTAEIbHOM YacTHIbl BO3IyXa, M30JHPOBAHHOH OT OKpY»Xaro-
me# arMocdepbl, HoXIHUHAETCS BTOpoMY 3akoHy HploToHa. Yckopeuue
vacTumbl (d°z/df) BOSHMKAET KaK PesynmbTaT ACHCTBHA HA HEE YCKOPC-
HHS CBOOOIHOrO MasieHus (g) U CHIbl 0apHYecKOro rpaJieHTa BHYTPH
gactunsl (—1/p 0p/0z). B okpyxaromeli qacTuily arMochepe, CBOWCTBa
KOTOpOii 6yneM oTMmeuaTs HIKHHM uHAeKCOM (), HeificTBYeT ypaBHe-
Hue cratuku. 00a 5TH ypaBHEHUA MMCIOT BHT

2
dz__, 1> _ 1 g,
3
dr? p Oz Pa 0Oz
VauTHIBas, YTO JaBNEHHME Ha OfHY M Ty JKe TOUKY BHYTDH M CHa-
PYXH IOIDKHO GBITh OIMHAKOBBIM (p = p,) M 3aMeHssA TUIOTHOCTH Ha

TEMIICPATYPhl ¢ IIOMOIIBIO YpaBHEHHA COCTOSHMA, NONy4aeM ypagHe-
HUE JIBIKEHHSA YaCTUIIBI B BUIE: ’

IlpaBas yacTh NOMYYEHHOrO YpPaBHEHWS ONHMCHIBACT CHIY IUIaBY-
yecTH Apxumena. :

Ecnu npenyionoxHTs, 9T0 Ha YPOBHE, OT KOTOPOTO OTCYUTHIBACTCS
CMelleHHEe JacTHIH! (2), TeMIepaTypa YacTHIbl M aTMOC(ephl OfMHa-
KOBa, TO B IIPOLIECCE ABIDKCHUS TEMIEpPaTypa YacTHiibl OYIeT MEHAThCS

JIMHEHHO C TPafiieHTOM ¥, . JIomycTHM, 4TO TeMIepaTypa atMocheps!
B cioe Taike Oymer MEHSTbC JHHEHHO C IPaJHeHTOM, PaBHEIM ¥ .

Torma MoXxHO HpCOGPaSOBaTL BBIDAXXCHHUE IJIA CUIIBI Apngexa H 3a-
IHUCAaTh YpaBHCHHUE ABVIXKCHHUA YaCTHIIBI B BHAC
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2
d?_z=g(7 T}/")'Z (nmpu T -Ty =Ty -ya2)—Tp~-72)):
dt

ITosyuyeHHOe ypaBHEHMe [IOKa3bIBaeY, UYTO MPOU30MIMET, ecnu Ha
HCXOXHOM YPOBHE YacTHIa HONYYUT CITydaiiHbIHd TOMYOK BBepx. Ecmu
crpatudukauysa atMochepsl Heycroiuusa (Y, < ¥), TO CHIa ApxuMena
OyIleT BHITAIKUBATL €€ BCE JAaiblile, IpUYeM BO3AeHCTBHE Oyner Ha-
pacTath o Mepe Habopa BBICOTHL. Tak B HeycTOHUMBOH aTMocdepe
BO3HUKAIOT MOIIHbIE BEPTHKANbHbIEC IBMKECHHS.

Ecnu crparudukamus atMocdeps! ycroitausa (Y, > ), TO ciia Ap-
xuMena OyIeT TOpMO3UTh BEPTHKAILHEIC IiepeMeIleH s ¥ YacTUIa 10~
CTENIEHHO BEPHETCA K HCXOOHOMY YPOBHIO. IIBI/I)KCHPIC JaCcTHIl BO3ayXa
HOJ{ IEHCTBHEM CHIIbl NITABYYECTH HA3BIBACTCS KOHBEKYUEl.

CrenoBarenbHO, €CIU TepMUYECKas CTpaTU(UKaLy aTMOC(eps! B
HEKOTOPOM ClIO€ yCTOMYMBA, TO KOHBEKLMSI HEBO3MOXHA. Bepruxais-
HBIE JIBYKEHHS BO3MOXHBI M B 3TOM CIIydae, HO OHH BO30YXKIalOTCA
oz AeHcTBHEM APYIuX cui, OymyT odeHs ManeHbKkuMH (0Kod0 1 cM/c)
1 OyIyT OXBATHIBAThH BECh YCTONHUMBBIN CIIOM Kak LeNoe.

Ecnu TepMudeckas crpatuduxaus HeyCcTOH4MBa, TO IO BIUAHH-
€M ClIyJalHbIX BO3MYIICHMH BO3HUKAIOT JOKaJbHble BOCXOIIIME IO~
TOKH ¢ GONBIIMME CKOPOCTAMH moxbseMa (mo 10 M/c), 3aHuMaronye He
odeHp Oonpoive miomany. PiamoM ¢ HIMH BO3HHKAIOT OOIACTH TAKHX
)K€ MHTEHCHMBHBIX HHCXOAAIIMX IBIXKEHMH. B BOCXoIsmmx mnoTokax
BO3XyIIHBIE YacTHIBl OyXyT pacUpAThCA M OXJIAXKAATHCH, B HUCXO-
IOAIMX — CKMMATBCA M HarpeBaThcs. 3aberas Buepes, yKaxeM, YTo B
00/1acTsaX BOCXOAANMX TOKOB, IZie BO3NYX OXJIaXJAcTCH; BO3HUKAIOT
obnaka, a o6IacTH HHCXOIAIIMX TOKOB, T€ BO3AYX HarpepaeTcs, 0c-
TaloTCA 6e3001adHBIMHL.
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Jlexkyna 5
BOAA B ATMOC®DEPE

Xapaxreprncruxu B/1aroobopora B armocgepe

ITo wMeromumMmca paHHBIM HaOMIONEHUWH 3a ypoBHEM MupoBOro
OKeaHa, aTMOC(EPHBIMH OCaKaMU ¥ PEYHBIM CTOKOM MOMKHO CUHTATh,
9TO 00Iee KOJMMYECTBO BOIB! Ha 3eMJIe BO BCEX TPEX €€ arperaTHBIX
COCTOSHHAX IOCTOSHHO. ClIeI0BAaTENbHO, B IPUPOAE OCYIIECTRIETCS
YCTaHOBHBILHHCS PEXUM BIaroo60poTa, KOTOPHIM CXEMATHIECKH IO~
KazaH Ha puc.17.

Fonowoit poxnuniit Gananc JeMuu

72,3 -504,8 +458

Hcnapenne

Pnc.17. Cxema Bnaroo6opora Ha 3emite.

ITo 3HaveHWsM, IPUBEAECHHBIM Ha PHCYHKE, YIUTHIBAS IUIOWIAIh
3emmm 511-10° xv? | HETPYJHO BBIYHCITUTE, YTO Ha Kaxmblit 1 M> mo-
BEPXHOCTH 3EMJIM €XETOMHO BBINAKAET CIOH OCaJKOB TONLIMHON UpH-
MepHO 1130 MM 1 Tako# e cnoit Boas! ucnapsiercs. Ciioi Bogbl, TOJ-
muHOM 1 MM Ha miomaake 1 M° , BecHut 1 kr.

Cpennsst 10 3eMHOM IIOBEpXHOCTH Macca BOISHOrO mapa B cTojbe
aTMocdeps! ¢ ceuennem 1 M” (OHA HA3BIBAETCA BIATOCOACPKAHMEM aT-
MocdepsI) COCTaBNSET PEMEPHO 27 KI/M%, T. €. ecli ObI O HIPEBPATHII-

46




s B BOJY, TO TaKas «OCaKICHHAs BOAa» UMella Obl TONMHY clIos 27 MM.
YMHOXHB Ha IUIOIAAb 3€MIIH, MOKHO HONYYHTh OLCHKY IIOCTOSHHO
BO300HOBIIIONIEroCs 3amaca aTMocepHoi Birary 13,8 Thic. kv,

Ilogenue ocagky MM HCHapeHHe Ha 3amac aTMoc(epHoil Biary,
HOJIy4HM, YTO 3TOT 3anac npuMepHo 40 pa3 Bo306HOBIIETCA 32 TO, T. €.
NOJIHAsA CMEHa BOJIHOTO Napa B atMoctepe NMPOUCXOAUT NPUMEPHO 32
8 — 9 mmeil.

Ilpemensl M3MEHEHMA BIArocoepKaHUs aTtMochepsl JOBOJIBHO
mmpoku: oT 0,5 MM BHYTpH KOHTHHEHTa B AHTtapkruie no 40 MM u
Oonee B IKyHNIAX AMa30HUN.

Crnemyer uMeThs B BHIY, 4TO B atMocdepe 06e3BOTHOH IMyCTHIHU
Caxapa Biaru ropaszo 6omsie, yeM Hax Bogoit CesepHoro JlexoButo-
rO OKeaHa, ¥ uTo Haj ['MMarnasMu Biaru ropasgo MeHsmre, ueM Haj Ca-
Xapoii, pacIoI0)K€HHOH B TOM K€ IIMPOTHOM I0fCE.

HyxHO 3HaTh, KaKk U3MEHAETCA BIAXXHOCTh BO3IyXa IIO0 paiioHaM
3emmu. Jlna aHanmu3a clemyeT MCHNOIbL30BaTh HaMMEHee 3aBUCSIIME OT
TeMIIEpaTyphl XapaKTEPUCTHKH BIAXXHOCTH, TakMe KaK IaplualbHOe
IaBiIeHHe (e) HIIM MacCOBYIO JOJIO BOAAHOrO napa (q).

OcobenBocTr cpenHeil 10 MIMPOTHOMY KpyTy (30HANBLHOM) BIIaX-
HocTH (cM. puc.18):

Y l T ¥ 1 T } L g ‘ £ 3 £ | l $4 T ] k3 T T
Bitk SonansBoe CpeNCe TOI0BOC SHAYCHHE MACCOROA JONK BOALROYG Napa g, [r/kr] -
% o GRS e IR e o e » Cpennee
=4 e e T e e e T e WU T I toGatikHoE
Iy I e I I A el T {P), 1
ol T ey T e . A(B), rlxr
8 g Moy,
wn it L - .
o ST e N N

70%60° ‘505 40 30° 20° 10° 0° 0% 40° 30° 40° 50% ob° 7oo © 5 0 15
OXHAS ' mupora cenepiag q, v/
Puc. 18. 3aBHCHMOCTb BA2)KHOCTH BO3IyXa OT IIMPOTHI ¥ BBICOTHI.

a0°

— BJI&XHOCTb YMEHBIIAETCA OT TPOIHKOB K HOJIIOCY.

~ BI@XHOCTh OBICTPO yOBIBAET C BHICOTOH, 3HAYMTENBHO OBICT-
pee, YeM AaBIICHHE MIIH IUIOTHOCTH BO3IyXa.

OcobennocTu cpenueii MeCAYHON BIAXKHOCTH Y IOBEPXHOCTH
3emiu (puc.19): _

— H30IMHHM 3HAYMTEILHO OTKJIOHAIOTCA OT HIMPOTHBIX KPYTOB
BCIIEICTBHE BIMABMA Pa3MEILCHUI KOHTHHEHTOB U OKEaHOB,

~ MaKCHMYM BJI&XHOCTH HaXOJHMTCA B SKBaTOPHANIBHOI 0o0nacTy,
HO HE B OTKPHITOM OKEaHe, a B AMa30HHUH,
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— CaMble BBHICOKME M CaMBble HU3KHC 3HAYCHUS BIAXHOCTH Ha-
OmrofaroTcsa HaJ KOHTHHEHTaMH. HaJl OkeaHaMM OTHOCHTENBHAS BIIaX-
HOCTB U Konebnercs oxono 80 %.

[MapnmaneHoe maBleHME W MaccoBas JONA BOJSHOTO mapa (e,q)
UMEIOT HeOompIod cyTodHblit xon. CyTOYHBIM XOJ OTHOCHTENBHOM

BII)KHOCTH ONPEACIAETCA CYTOYHLIM XOJOM TEMIICPATypHL BO3IYXa U
MOXET OBITEL 3HAYHTEIIEH.,

WO HE 90 80 X 0 30 40 #D Do . Wo

4 X "-'w >
; /3,: o2 _.-
"'u /‘ A

Iﬁ?ﬁn‘s . ; 3

B 130 0 40 I QO I 0 W K0 0wy

WWWW”’W“”!’NM“

Puc. 19. Cpe}mee pacnpe/iesieHue napHalsHOTO JaBiICHUA BOXIHOTO Hapa.

[apiuansHOE JAaBICHHE M MaccoBas AOJS BOAAHOTO Tapa (e, q)
HMEIOT XOpOIIO BHIPAKEHHBIN rofoBoil xox. OH 0COOEHHO BENMK B
paiioHax ¢ >KapKuUM JICTOM WM CHEXHOi 3uMoOi. OTHOCHTENLHAS BIIAXK-
HOCTh UM€€T HEOOMBIIOMN ron0BOi X0, 3aBHCAILMIT OT YBIaXHEHHOCTH
noJACTUNIaromed noeepxHocTd. Hax BoAHOM, cHeXXHOM MM IemsHON
IIOBCPXHOCTHIO OTHOCUTEIBHAS BIAXXHOCTh IIOCTOSHHO paBHA 80-90 %,
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Cpennee rirobaipHOE 3Ha9EHUE OTHOCHTEBHOM BlaxxHoCTH 70 %,
cpenHee mMapIalbHOE JaBieHUe BoasHoro mapa 12 rlla, cpenHee 3Ha-
YeHHe MaCCOBOM JIOMH BOASHOIO mapa § r/Kr.

Ycnosne pasHoBecns ¢hpasz Bogbi

Ocobennocth crpoenus mouekynsl H,O cocTout B HECHMMETPHY-
HOM PAacCIIONIOKEHAH aTOMOB BOZOPOZAA IO OTHOLICHHUIO K aTOMY KHCIIO-
pona. M3-3a 3toro monexyna H,O o6nanaet GUIIONIPHOCTHIO, H IPOTH-
BOTIOJIOXHEIE 3apS/BI PA3HBIX MOJEKYN SICKTPOCTATHYECKH NPUTATH-
BAOTCA. ITO co3jaer Mexny Monekynamu H,O mornoiHUTENBHbIE CBA-
3H, KOTOPHIC HA3bIBAIOTCS BONOPOAHBIMH. YCJIOBHO MOXHO IIPENCTa-
BUTH cebe 5T0 B BHAE, n300pakeHHOM Ha puc. 20. OTMedeHHbIE 0CO-
OEHHOCTH CTPOEHHUS MOJIEKYII ONPEIEIAIOT aHOMAIBHBIE 3HAYCHUS (DU~
3MYECKUX XapaKTEPUCTHK BOJBL

Puc.20. Monekynsr BOAs! ¥ HPOLECCHl HCITAPSHHS H KOHACHCAIHH.
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Baxneimue 111 METEOPOIOrHH (PU3NIECKHE CBOMCTBA BOBI TIe-
pevuciieHsl B Tabm.2.

Tabauya 2
DuzuvecKkHe XapaKTEPHCTHKH BOJIbI
Dazosoe T CkpbITas Ten-
‘enyoeM-
COCTOSHHE Hnomoacn,, KOCTE nota (a3oBoro ToBepxnocTHoE
H,0 npu KI/M > nepexoza, HaTMHKCHUE, )I)K/M2
t=0°C Poxdier/K Hx/xr
Tex 917 2137 0,33-106 0,08
) (nnaenenuce)
Bona 1000 4190 2,5-106 0,075
) (ucnapenue)
Tlap (ma- .
CBILLEH- 5-10-3 112‘;‘; ((%))’ (c 26’;;3]\;:61“) Her
e ) y It

ITone3no 3a1mOMHMTB, YTO BOAA, JIEX M CHET XOPOILO NPOMYCKAIOT
COJIHEYHYIO paMaIMIo, HO MX CIIOM TONIUMHOK 1 — 2 MM yXe mojHO-
CTBIO IIOTJIOINAIOT JUTHHHOBOJHOBOE HU3ITyUCHHUE.

PaproBecue (a3 BOABI JOCTHIraeTcs, KOrAa YHCIO0 MOJIEKYJI, OKH-
JaloMMX OfHY M3 a3, HapuMep BOIY, PABHO YHCIY MOJEKYII, IOCTY-
HaloIMX U3 Apyro# ¢assl, HanpuMep U3 BoasHoro napa. dazosoe pas-
HOBECHE BO3MOXXHO TONBKO, €CIIH JABICHHE W TEMIEparypa B TOYKE
tha30Boro paBHOBECH: CBA3aHBI 3aBUCMMOCTBIO. I'paduk 3aBHCHMOCTH
HACHIIAIOMEro 3HaYeHWI NapiHUaibHOTO JABIICHHS BOASHOTO mapa OT
TEMIIEPATYPHI HPHHATO HA3bIBaTh KPMBOU HACHIMICHNA, H300paKeHHOU
Ha JuarpamMme ($a3oBoro cocTosHuA Boasl (puc.21).
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KpuBsle HachllieHUs napa Haj BOJOH M IIBIOM IIEPECEKAIOTCA B
Tpoiinoii Touke. Ecimu Habmromaercs OZHOBPEMCHHO A M OTKpHITast
BOJA, TO TeMIepaTypa Bosayxa 6miska k 0 ’C, a mapumanbHoe nasie-
Hue BoasHoro mapa 6musko k 6,1 rlla. Pacyer HachImaromero napim-
AIBHOTO JAaBJICHUS B 3aBUCHMOCTH OT TEMIIEPATYDhI, KaK yXKe yKasaHo
ya06HO0 pou3BoAUTS IO popMyne Marnyca.

Haceinraroniee faBieHue mapa o4eHb OBICTPO PacTET ¢ TeMIepa-
TYpOIf ¥ HocTUraeT HopMalbHOTo arMocdepHoro nasneHus (1000 rlla)
npu 100 °C. Tlpu 5TOM BOJIa 3aKHTIAET.

Ecnu naBiieHHE HIDKE HOPMANBHOTO, TO TEMIIEpaTypa KHICHHA
mmke 100°C. Ee nerko paccuadrars, TOTOMY YTO MaplualbHOE NaBiec-
HHe TPH KAMEHAH PaBHO aTMocdepHOMY, a TEMIepaTypa KUNEHHs AB-
NSETCA TOUKOH POCHI IIPH 3TOM MapHuanbHoOM AasiacHuM. Hanpumep, Ha
BEICOTE 3 KM B ropax armocteproe Napienre pasao npumepro 700 rIla.
IMoncraBus sTo0 3HaueHue B GopMyiry Marnyca U IpOU3BOAS IPOCTHIE
BBIYHCIICHHS, HONYYHM, UYTO TEMIIEPATypa KUIIEHMSI Ha 3TOH BBICOTE
pasHa npubmusurensro 89 °C.

Yem BhIIIE TEMIICPATYPA, TEM OONBIIE MOXKET COLCPKATHCA Napa B
Bo3myxe. Ilpu omHOM U ToM xe nasnenun 1000 rlla B mycreine Caxape
npu Temmepatype 45 °C u oTmocmTembHOlN BnaxHOCTH 15 % Ccomep-
xkwurcs 14,4 r napa B 1 kr Bo3yxa, a HaX OTKpBITOH Bojol B CeBepHOM
JlemoBHTOM OKeaHE IIpY OTHOCHTENEHOM BraxkHoctr 100 % u Temmepa-
Type 0 °C comepsxurcs 6 /KT napa.

B obnmacti OTpHUATENBHBIX TEMOEPATyp MNAaBICHHUE HACHINICHUS
rapa HaJio JIbJIOM IIPH TOH ke TeMHepaType Bcera HUXKE, 9eM HaJ BO-
JIOH, T. €. map, HEMHOT'O HEHACHILIEHHbIH HaJl BOAOH, OyIeT nepechllleH
HaJ0 THIOM, U Boga OymeT OTHaBaTh MOJEKYJIB! mapa, a e 3a0upaTs.
70 sBIEHHE HA3BIBACTCS MEPErOHKOH mapa Boja — nel. OHo O9eHb
Ba)XHO JUI 06pa3oBaHUsA JOXKICBHIX KaIelb,

Han BRINYKIIBIME TOBEPXHOCTSIMH JABJICHHE HACKHIIEHHOIO napa
Gonplre, a Hat BOTHYTHIMM — MEHBIIE, 9eM Hax tockuMmu. IloaTomy map
HaJl MMKPOCKOTIMYECKMMY KaruisiMU IMCTOM BOmE! (pasmepom metee 0,1
MKM) Bcerza OyneT HeJIOCHIIIEH ¥ 3TH Karumy ObICTPO UCHapsAIOTCs.

Ho B mouBe Ha/[ KaNWLIAPaM# ¢ BOTHYTHIM MEHMCKOM BOJIBI MOXET
BO3HUKHYTb HEIOCHIIECHNE, HECMOTPS Ha TO YTO INTy0OxXe 3a/IeTaroT HOJ-
3eMuble BoApl. HampruMep, B 30He Caxens B psae MecT Ha IimyOuHe 1 —
1,5 M CymIecTBYIOT NHMH3I IIPECHOH BOAbI, HCIONB3yEMO# NaCTyXaMH.
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Ecnu B BOZIe pacTBOPEHBI COJIHM, TO HACHIIIAIONIEE JABJICHHE Hapa
YMEHBIIAETCS TEM CHIIbHEH, deM OOJbIle KOHUEHTpauus cojieil B pac-
TBOpE.

Hcnaperne

B npupone otHocurensHas Biaaxuocts 100 % u Tem Gosee ycno-
B TEPECHIIECHUA BO3AYXa BOAIHBIM [1apOM HaONIONA0TCA OYeHb pef-
Ko. Jlaxke B TyMaHe MM B CHIIbHBIH JOXIb H3MEPEHHAs OTHOCHTEIbHAS
BIQXHOCTh OOBIYHO HE npeBbimaer 98 %. 1o 3HaUUT, 4TO C OTKPHITOMH
NOBEPXHOCTH BOABI, CHEra MIIHM JIbJla MOJIEKYJI IIapa BhUIETaeT Golbiie,
gyeM II0CTynaeT 00paTHO, ¥ MPOUCXOINT UCHADEHUe.

HMcnapeHue xapaKTepusyeTcs CKOpOCmblO UCnapeHus, T.e. KOJH-
YeCTBOM BOJIBI, HCIApHBIIEHCS ¢ 1 M° OBEPXHOCTH 34 CIMHMIYY BpeE-
MeHH. DTy BeJIMYMHY MOXKHO M3MEPATH C IIOMOLIBIO HCIapHUTeENcH, HO
YCIIOBHA MCIapeHHsA BOIBI C IOBEPXHOCTH HpHOOpa OTIHYAIOTCA OT
yCIOBUI HMCHApEHHs ¢ pealbHOll noAacThiarome# nosepxsoctu. [lo-
5TOMY B DE3ylIbTaThl M3MEpPEHUH TpeOyeTcs BBOIAWMTEH CIOXKHBIE HO-
IIPaBKH, 3aBUCAIINE OT THIA ¥ YCIOBHH YCTaHOBKY Ipubopa.

Cxopoctb ucnapenus (E£) MOXHO IIOITy9UTh PaCYETHBHIM METOIOM,
OCHOBaHHBIM Ha opMyne JlaabToHa IS HCIIapeHUs:

Elmm/cytxul = kU(E, —e)/ p,
[Ul=wm/c, [E, e pl=rlla, k=100.

Yepes U obo3HaueHa CKOPOCTH BETpa, yepe3 E,, e ¥ p 0003HaYEHEI
COOTBETCTBEHHO HACHIIIAIONIEe MapIHalIbHOE JaBIICHHE IIPU TeMOepaType
BO3/TyXa, (DaKTHIECKOe MapIMalbHOE HABICHHUE Mapa B BO3LYXE M aTMO-
chepHoe nasnenve. Bemryma (E, — €) onmpeenser HeA0CTaToK HachIIie-
HMS BO3AYXA U Ha3BIBACTCA Oeuyumom eaadicHOCMUL.

3uauenus kod(duuenta A JOBOILHO CIIILHO 3aBHCAT OT YCIIOBHIt
HabmozeHuil. [lpuBenennoe B ¢hopMyre 3HadcHNE YIOOHO IS OICHKH,
€CIIM MCIIOJIb3YIOTCS CTaHIAPTHBIE METEOPOTIOTHYCCKHE AHHBIE.

Haunyumue ycnoBus A BBINOMHEHHs 3akoHa [lansToHa — 3TO
pacyeT MaKCHMaJIbHO BO3MOXKHOT'O MCIapeHMs, KOTZa 3alac Biard He
orpaHuyeH. TakOBO HCIIapeHHe C NOBEPXHOCTH BOJOEMAa MJIM MOKpOW
noussl. OHO ONpEREIIEeTCS TOJNBKO YCIOBHAMM HOTOJbI B IaHHOW Me-
ctHOCTH. CKOPOCTh MaKCHMaNbHO BO3MOXKHOI'O MCHAPEHHUS HA3BIBACTCS
ucnapaemocmsio.
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OTHoLEeHNEe CKOPOCTH PeanbHOI0 MCIapeHUs K HCIapsIeMOCTH Xa-
PakTepH3yeT YCIOBHA yBIAXXHEHMs NOACTHIaromeli nosepxuocty. Po-
MM pa3sIuYHBIX (AaKTOpOB (HOPMHPOBAHUA MCHAPEHHUS WLTIOCTPUPYET
puc. 22. ’ :

(] —— Jdannecme
E E:‘ 80 HACHIIEHAA
E § v / -0~ MOPE f =80%
A % 60 (u=S, p=1000)
5
S g / /x/ ~t—MOPE (urropm)
3 5 40 £=80% (u=10,
B H =1000)
1 gy
=50% (u=10,
= &2 p=1000)
=x=TOPEI f=50%
(u=10, p=700)
0 T T T
5 15 25 35 ©LC

Puc.22. VicnapseMocTs B Pa3lIUYHBIX YCIOBHSX.

Hampumep, Hag Caxapoil MCIapseMOCTh O4€Hb BENHMKa BCIEICT-
BHE OIPOMHOr0 Jeduuyra, HO UCApeHHe HUYTOXHO, TAK KAK MOJCTH-
Jarolnas MOBEPXHOCTh NPaKTHYECKH He yBiIaxkHeHa. Hax tponmuecku-
MM OKE€aHaMM MCIapsAeMOCTh MEHBIUe, YeM Hax Caxapoif, a ucnapeHue
orpomHo. Cnexyer o6paTuTh BHEMaHHE Ha POJIb TOPHBIX MaCCHBOB KaK
HCTOYHHKOB BJIATH.

Hcnapenne 3HAYUTENBHO OXJIAXKAACT MOACTHIAIONIYIO MOBEPX-
HOCTB, TAK KaK HpH CKOpOCTH ucmapenns E (kr/c/M%) moicTmiaromas
noBepxHOCTH TepsieT LE (B1/M?) SHEpriM, a CKphITas TEIIOTa Hapoob-
pasoBaHua oueHb Bemuka (L = 2,5-10° Iix/xr).

CreyeT paccMOTpeTs KIMMAaTHYECKYIO KapTy CKOPOCTH Hcmape-
Hus (puc.23), 9ToOBl YMETh OTBETHTH Ha BOIIPOCH! O PacIONOXEHUH
obnacTefl MaKCHMAIBHBIX M MHUHHUMANBHBIX 3HayeHuid. SIcHo, uTO ca-
MBIE 3aCyILUIMBBIE MecTa Ha 3eMile — 3TO CyGTpONMYECKHE IyCTHIHH.
Ho caMpiMu BnaxHeIMH palioHaMu Ha 3eMmile ABISIIOTCS HE TpPOIHMYE-
CKkue 00/IaCTH OKEaHOB, a 00JacTH, 3aHATHIE TPOIMYECKHUM HOKIEBEIM
' iecoM, 0coGeEHO AMa30oHMA. 3TO CBA3aHO C HAIMYHUEM TaM OTKPHITOM
BOIBI M 3HAYMTEIbHO Goliee BBICOKOH, YeM B OKEaHE, TeMIEpaTyphl
NOACTHIAIOMIEH IOBEPXHOCTH. BakHa M OrpoMHas IUIOMAAb HCIa-
PSIONIMX BIIATY JIHMCTHEB.
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Puc. 23. Mcnaperue ¢ mogcrunatoneii nosepxuoctu (Mm/ rox).

KoHgeHcaymnsi

IIpu nacelleHHH CKOPOCTH HCHAPEHHsS M KOHICHCAIMM DPaBHEL.
Ecnmu B 06beMe HaxoRUTCS TONBKO BOISHOW Iap, TO I [Epexoja B
YIOPAMOYEHHOE COCTOSHME (BOXA, JIEX) MOJNEKYJIaM BOASHOIO Iapa
HEO06XOIUMO MPEOJOJIETh BRICOKHIT SHEPreTHYESCKHIl Oaphep, CBA3AHHBIN
¢ obpazoBaHreM cBoboxHOM noBepxHocTH. IlosTOMY Hagano KOHICHCa-
MK TpeOyeT MepecHINICHNS BOHOTO Hapa B BO3AYIIHOM YacTHIe.

INepecrpnuienre BOASHOTO IMapa B aTMoc¢epe MOXXET BOSHHKHYTD
TOJIBKO 33 CUET OXJIAXKICHHUS BO3LyXa U TOJBKO JoKanbHo. [Ipuuem Be-
NMYMHA NepechllieHns Malna U peako npessimaer 1 %. Kak nokasamu
UCCIICIOBAHNUsA, IPH TaKMX YCIOBHSAX KOHACHCAIUS MOXET NPOHCXO0-
JHUTH TOIBKO, €CIIM BO3AYX I'PAHHYHUT C IOBEPXHOCTAMM, Ha KOTOPHIX 32
CueT HCKPUBIIECHHUS MM XUMHYECKOI'O' COCTaBa MapIiUalbHOE JABJICHUE
HACBHIIECHNS IIOHIDKAETCS.

Hanpumep, Takue yciaoBHs 9acTO CO3MAIOTCS IPH HOYHOM OXJIax-
JEHMH TOACTHIIAOMIEH TOBEPXHOCTH HIDKE TEMIEPATypPHl TOUKH POCHL
B 3ToM cityyae Ha OTHENBHBIX TPAaBHHKAX WM KPYIHHKAX HOYBBI MO-
ABJIAIOTCS Ha3€MHBIE NPOXYKTHI KOHIEHCAIMH, M3BECTHBIE KaK poca
WIIM uHeli, B 3aBUCUMOCTH OT TOTO, ITOJIOXKUTEIbHA WM OTPHIIATEIbHA
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Toka pochl. JIpyrum myTeM sBigercs obOpa3oBaHHE B 3UMHEE BpeMA
KPHCTAJIJIOB Ha BETBIX JEPEBbEB, U3BECTHBIX KaK #3MOPO3b.

Jns Toro 4To6B! KOHAEHCAMA NPOU30IIA B BO3AYXE, HEOOX0aM-
MO HaJM4¥e B HEM a’po30i B BHIE TBEPABIX YaCTHIl OIPEIEICHHOTO
pa3Mepa, Ha IIOBEPXHOCTH KOTOPHIX IPH OXJIAXICHHH BO3RyXa 00pasy-
€TCs IICHKA BOABL. DTH JaCTHIB! Ha3hIBAIOTCA aTMOCHEPHEIMHU A0pamu
KoHOeHcayuuy. IIpuMepHEIT BUA Kaium, oOpa3oBaBiieiics Ha sAape KOH-
JIEHCaIuH, IpUBEICH Ha puc. 24.

Puc. 24. Bun o6naunoi Kanm ¢ sapoM KOHIEHCAIHH.

Slnmpa KOHIEHCalMd IIOCTYNAarT B aTMocdepy OT IOBEPXHOCTH
3emid. IIo pasMepaM HX IeJIT Ha TPH IPYNIBL Axpa AWTKEHa HUMEIOT
pasmeps! 710 0,2 MKM, KpYIIHBIE Apa ¢ pa3MepaMu 0 | MKM u I'MTaHT-
CKHe s11pa ¢ pazMepaMu 6omnee 1 MkM.

PacueTsl NOKa3bIBAIOT, YTO MENbYAHIIME YCTOHYMBEIE (HE HMCHa-
psIoIMecd) Kaluld NPH pealbHBIX IepechllieHuAX 0 1 % MOJDKHEI
HMETh pasMep He MEHee 1 MKM, NOITOMY TONBKO KPYIHBIE M I'MIaHT-
CKHE s/Ipa MOTYT OGBOIHATHECA M 00pa30BBIBATH 3apOIBILEBHIE KAIUIM.
Yucno TakuX saep OleHuBaeTcs IpuMepHo B 10% gacTuu B 1 em’. Dto-
ro ¢ M36BITKOM XBaTaeT Ul Hauajla KOHACHCAUMH, TaK Kak IO pe3ylib-
TaTaM M3MEpEHuil B obIakax ¥ TyMaHaX 4HCIIO sep KOHICHCAIMH 3Ha-
YUTENHHO MEHBIIIE.
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Taxum o6pa3oM, B BO3qyXe Beerla MMEETCs JOCTATOYHOE KOJIMYe-
CTBO s/ep KOHAEHCAIMH, 9TO0b! MOXKHO OBUIO CYMUTATH, YTO IIPH IIajie-
HUM TEMITEpPaTyph!l BO3IYIIHON YacTHIBI O TOYKHM POCHI B HEH cpasy
HA4YHMHACTCA KOHACHCaNA, H YCM HMXKE IOCJIC 3TOr0 NajacT TEMIICpaTy-
pa Bo3yxa, TeM OombIIe BOABI B BUIC Kamnenb OyneT o0pa3oBEIBATHCAL.

C IOMOIIBIO 3TOTO MPEATIOIOKEHNS] HAa OCHOBE CBA3H abCOMOTHOM
BII&)KHOCTH C MAcCOBOi IoNel BOMSHOrO mapa, CYUTas, YTO 3aBHUCH-
MOCTD HACHIIIAIOIIET0 aBIEeHAS BOJHOTO Hapa OT TEMIIepaTyphl OIH-
coiBaercst hopmynoit Marnyca, MOXXHO BBIUHUCIMTE KOJNHMYECTBO BOJIBI,
CKOHICHCUPOBABIUCICS B HACBHILIEHHOM I1apOM BO3IyXe IIPU ITOHIDKE-
HHUHU TEMIIEPATYPhI TI0 pOpMyIIE:

-dp, =-pdq, = p ey 4 X gp) -pq,(a-dT-b-dz),
oT op \ .
a=1726-10"[1/°C]; b=1,25-10"*[1/m].

3neck p, — abCONMIOTHASA BIAXHOCTH, g, — MaccoBas HON HACHI-
[ICHHOTO Mapa. 3HaK MHHYC MOKa3bIBAaeT, YTO YBEIMICHHE KOJIMIECTBA
BOZBI B 06BEME TPOMCXOMUT 3a CYCT YMEHBIIGHHS MAacChl BOISHOTO
napa.
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Jleximnna 6
OBJIAKA, 4O)X4b, CHEIr

O6pa3zoBaHHne 06/1aKoB

Ecnu BoxsHOM map, conaepskamuiicss B BO3XyXe, CTAHOBUTHCH Ha-
CBIIIEHHBIM, TO Ha NOBEPXHOCTAX AACP HAUYMHAETCS KOHICHCAWS CIIOS
BOIBI M 00pa3yroTca 3apoislmeBble Kammu. CoCTOSHME HACBIMICHHS
MOYET BO3HHKATh U3-3a 106aBICHUA B BO3LYX M3OHITOUHOrO mapa (Tak
00pa3yroTcs, HaOpUMep, TYMaHbl HAPEHUA HaJ OTKPBITOM BOMOHM apk-
THYECKHX Mopeil). OfHaKo Jallle HACHILEHHE JOCTHIacTCs, €CIIH BO3-
OyX OXIIAXKTAECTCA H €ro TEeMIIeparypa, a 3Ha4MT, U TeMIeparypa co-
JepKaluXCa B HEM AAep KOHICHCAITNH MAXAET IO TOYKH POCHL.

Ecim nonctunaromas MOBEPXHOCTh OXJAXTACTCA IO TOYKH POCHI
IpUTIETAIONIEro K Hel BO3IyXa, To Ha Hell obpasyercs poca. Ecin npu-
3E€MHBIM BO3LYX OTAAET CBOE TEMIO XONOMHON MOACTHIAIONIEH MOBEPX-
HOCTH Y IIPH 3TOM OXJIAXKJAETCA IO TOYKH POCHI, TO BOHUKAIOT TyMAaHBI.

O6naxo obpasyeTcss IpH OXJIAXKICHUU CJIOEB BO3IyXa, HAXOMs-
IMXCA BBHICOKO HaJ 3eMiell BHE 30HBI HEMOCPEICTBEHHOTO KOHTAKTa C
Hel. [IoaToMy eIMHCTBEHHBIM NIPOLECCOM, IPHBOMIIIMM K 00pa3oBa-
HUIO 0071aK0B, ABJIACTCA OXJIAKAEHUE [IPH TOXBEME BO3LYIUHOMN YacTH-
el Korna vactuna Bosmyxa mogHuMaeTcs aguabaTuuecku Ha Az , 1as-
JieHNe B HEH IafaeT, OHa pacIIUpseTCs, ¥ ee TeMIlepaTypa YMeHbIaeT-
Cs1 Ha BEMMYUHY Y,Az.

Touka pocel B NOHUMAIOINEHCS JACTHUIIE TOXKE JIMHEWHO YOBIBAET
¢ BEICOTOH. DOPMYIy UL pacdeTa BEPTHKAIBHOIO TPAJUEHTa TOYKU
POCEHI Y; MOKHO TOJy4YMTh, YIUTEIBAS, YTO KOJIHMYECTBO Napa B anuaba-
TUYECKM IOAHMMAIONIEHCA YacTUIe HE MEHAeTCH, a 3HAYUT, MaccoBast
J0JI1 BOIHOTO Iapa g BO BpeMs ITObeMa IIOCTOAHHA. 3HaYeHHE BEIU-
YHHB Y, IpuMepHO paBHO 1,7 °C/kM, T. €. B IATH pa3s MeHbIIe, 9eM Y,.
IloaTomMy ypoBeHBb, Ha KOTODBIH HYXHO amua0aTHYECKH IOTHATEL Yac-
THIlYy ¢ Temmeparypoil To ¥ Toukoi pocel Ty, 9TOORI ee TeMmmeparypa
ynanga 0 TOYKHM POCHI, BCeraa cymecTByeT. OH Ha3BIBAacTCA yposHem
KOHOeHcayuu Y BRIYUCIIETCA 1o dopMyie:
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I, -T,

Ty _7chv=Td0 -y.H. = |H, =0 _-d0.
Ya~ 7t
Ecnu 3a cyer BepTHKaJBHBIX TOKOB BO3HYX IOJHUMAETCA OT MC-

XOIHOT'O YPOBHS JI0 YPOBHS KOHJGHCAIMH, Ha BBICOTE YPOBHSI KOHIEH-

CallM{ ¥ BBILIE BO3HUKAIOT 00IaKa.

ITo BeICOTE ClOsI, B KOTOpOM HabmiofaroTcs obaka, ux Kiaccupu-
LUPYIOT HA 001aKa 8epXHezo Apyca, Paclolaraonyecs Ha BEICOTE OT 3
10 8 KM, 061axa cpednezo apyca, pacroNiaTalolMecs B clioe 2—4 kM, 1
obnaka Hudichez0 Apyca, KOTOpble HAabIIOMAXOTCA OT MaJlbIX BEICOT [0
2 kM. BBICISIOT Takoke 001aKA 8epMUKANBbHOZ0 PA36UMUA, KOTOPBIE
HAYMHAIOTCs B HMXKHEM sIpyce, HO OXBATEIBAIOT BCIO aTMOchepy.

IousaTHO, 4TO IO SAPYCHOCTH OGIIAKOB MOXKHO CYAMTH O Pa3BHTHH
BEPTUKAIBHBIX TOKOB B arMocdepe. Ecim HabmiogatoTes obnaxa HIDk-
HErO0, CPEHETO MM BEPXHEro SApyca, TO BEPTUKAIbHBIC TOKH BO3HUKA-
JOT TOJIBKO B 3THX clogX. Ecion HaGmomaroTcs o0aKka BEpTHUKAIBHOIO
PasBUTHA, TO BCA aTMocdepa OXBadeHA MOIUHBIMH BEPTHKaIbHBIMUI
IBIDKEHHAMH.

Kannu, obpasyrommuecs 3a cueT KOHACHCALMM, OYEHb Majbl, HO
9TO KaIum Bozsl, kotopas B 1000 pa3 Tsoxenee Bozayxa. Ilouemy Karnu
He nagaroT? WX yaepKuBaeT CHIIA CONPOTHUBICHHMS BO3AyXa, BO3HU-
KaroIiasi BCIEJCTBUE €r0 BSI3KOCTH.

- CkopocTh majieHus Karelb B oOlake 3aBUCHT OT HMX pa3Mepa.
Cpsi3p MEXIy pa3MepoM Kallid BOXBI, €€ IUIOTHOCTBIO (IJI1 BOZBI
Pw = 1000 Kr/M’) 1 CKOPOCTBIO €€ NMAJIeHHs V' B Cpeie ¢ AMHAMMUECKOI
BS3KOCTHIO 1] (B Bo3ayxe 1= 1,8 107° kr/m/c) naer hopmyna CTokca:

s 977

Jlnsa Kamiu BOJpI, Majalomer B Bo3ayxe, k =1,2, eciau paguyc ee
3ajaBaTh B MKM, & CKOPOCTh H3MEpATh B cM/C. 3HAUEHHS CKOPOCTEH
MaJeHus B BO3MyXe Kallenb BOABl pPa3HBIX pa3MCpPOB IPUBEACHEI B
Tabmm. 3.

V=

Tabnuya 3
CKOpOCTb NAJeHHSt KAIIM BOJbI B MOKOSLIEMCS BO3AyXe ;
Pazmep wactuusl, Mxm || 0,3 1 10 100 1000 { 5000
CKopocTh NaJcHHs 1 mm/y ji 10cm/a || 0,3 cm/c |[ 20 cm/c || 4 m/c || 8m/c

58




YeMm Gompie 3HAYCHUSA BEPTUKAIBHBIX CKOpOCTeil B 00lIakax, TeM
fonpmye mo pa3Mepy KalUld MOTYT B HUX yIepxuBarscia. VMeHHO
pasMepHl Karelb ¥ UX pacrpenelieHue mo miomany obnaka co3garT TO
MHoroo6pasue Gopm 0611akoB, KoTopoe HabmogaeTcs Ha Hebe.

B coBpeMeHHOH MexIyHapoaHO# kiaccudukanuy o61akoB BbIe-
0T 10 OCHOBHBIX. BHIOB OOJIAYHOCTH. VX Ha3BaHWA IIPUBENIEHB! B

Tabmn. 4.
Tabruya 4
OcHoBHBIE BUABI 00J1aKOB (COTJIACHO MEXKAYHRPOAHOI kiaaccnnkanun)
N | Hassanne (pycck.) | Haspanue (nar.) | Coxpartenne Spyc
1 | IlepucTteie Cirrus (Ci) Bepxunit
2 | IlepucTo-Ky4eBble Cirrocumulus (Cce) Bepxauit
3 | Iepucro-cnoucrele | Cirrostratus (Cs) Bepxuuit
4 | Bricoko-KyueBble Altocumulus (Ac) Cpennmit
5 | Bricoko-cnoucteie | Altostratus (As) Cpennuit
6 | Cnoucro-noxaessle | Nimbostratus (Ns) Huxuuit v cpennuit
7 | Cnoucro-KydyeBrie Stratocumulus (Sc) Huxanit
8 | Crnoucrsle Stratus (St) Hyxanit
9 | Kyuesrle Cumulus (Cu) Bcee
10 | Kyueso-noxnesetle | Cumulonimbus | (Cb) Bcee

CyLIeCTBYIOT CIICIHANIbHBIE OMUCAHMSA BHUIOB M Pa3sHOBHIHOCTEH
obnakoB. [Ipn mereoponoruueckux HaOIIONCHUAX IS HACHTH(HKA-
iy dopM obnadHoCTH Mcnonb3yeres Atinac obnakos. Ha puc.25 npu-
BEJIEHA CXEMA, TI0 KOTOPOi MOXHO COCTABHTH IIpeCTaBIeHue o6 o6a-
KaX OCHOBHBIX BHJIOB M MX B3aHMHOM PAaCIIOJIOXKECHHH.

Puc.25. Cxemarngeckoe n300paXkeHHEe OCHOBHEIX BHIOB 00J1aKOB

1 HX B3aHMHOTI'0 PacIIOIOKCHNAA
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J1s Toro 4To6h! 00BACHUTD PA3IMYIHI MEXIY CIIOUCTHIMH M Kyde-
BBIMH 006/1aKaMHM, HY’)KHO YYECTh BaXKHYIO 00OpaTHYIO CBA3b MEXIY Bep-
THKaJIBHBIMH CKOPOCTAMM BOCXOIAIIMX IIOTOKOB M KOHAeHcarme#. [Ipu
KOHZIEHCAIM [Iapa B YaCTHILE BHIAEIACTCS TEIUIO, @ 3HAUHUT, B BO3AYXE,
HOIHMMAIOIEMCS ¢ KOHAEHCAIMeH, TeMiepaTypa J0/DKHA naiaTh Mex-
JeHHee, 4eM B CyXOM BO3[yXe. DTO 3HaUMT, YTO IOCIe Hayana KOHICH-
CalluM 4acTHLA CTAHOBUTHCSH JIETIE M CKOPOCTh € MOAbeMa YBEIHIH-
BaeTcs. OTOT 3¢ GEKT He CYIECTBEH, €CIIM UCXOIHBIC CKOPOCTH IO Ibe-
Ma 9acTHI(BI Mallbl, Tak KaK BCe TEILIO, OIYIEHHOE IIPH KOHACHCAIIHH,
paccenBaercs. Ho ecnyi HayalbHBIE CKOPOCTH IOABEMA BEIMKH, TO B
qacTulle yKa3aHHBIH 3()¢heKT MoxeT AaTh 3HAYUTEIbHYI0 NOOaBKY K
CKOPOCTH M 00JIaKO B CBOEM Pa3BUTHHM JJOCTUTHET GOIBIIOHN BHICOTHL.

OleHKY BIMSHHS KOHACHCALMHA Ha TeMIIEPaTypy HOAHHMAOIWEHCS
YacTHULB MOXHO HOJIY4HTh, YITA IPUTOK TellIa OT KoHAeHcanuu Lpdy
B YPaBHEHUM COXPAaHEHHs 3HEPTHM NMOJHUMAroLIcicA JaCTHIBI M HC-
HO/IB30BaB OILEHKY. 3aBHCHMOCTH KOIMYECTBa KOHICHCHpPYHOUIEHCS
BIIaTH OT JABJICHHS M TEMIIEPATyphl, IpuBeeHHy0 panee. Torma dop-
MyJna Al BEPTHKaIbHOTO TIpaJMeHTa TeMIepaTyphl BO3LyXa, Hachl-
IIEHHOTO BOIAHBIM MAapoM (81adcHoacuabamuueckozo 2padueHma
memnepamyput), IPUMET BUA:

Yea = 1o —r28D) 0032 pr017-
1+ B4,,(T)

OTO O3HAaYaeT, YTO B TEIUIOM BO3yXE, Ile HACHIIAIOILAS BIaX-
HOCTP BEJIMKA, BIaXHOaAWa0aTUYECKUH IpajleHT 3HAYMTEIbHO MEHb-
nre cyxoanuabarugeckoro. UeM xouoaHee BO3MYX, TEM MEHBILE HACHI-
MIAIOILAs BIIAXKHOCTh ¥ MEHBIIIE Pa3/IMYus I'PaJUCHTOB.

BuyTpu obnaka ycnoBus HEYCTOHYMBOCTH MOXKHO 3aIIMCATh B BH-
J€ Y > Yoo . IIpn OOGBIMHBIX BEPTHKANBHBIX IPAJAUSHTAX TEMIEPATYpPhl B
aTMocdepe , a 3Ha49UT, U B 00aKax, TAKHE YCIOBHUA HEYCTOMYMBOCTH
BBINONHAKOTCA dame. [To3ToMy BHYTpH 0071aKOB BO3HMKAIOT JIOKANIb-
HbIE CTPYH BOCXOJSIMX TIOTOKOB, XapakTEpHBIE I KOHBEKIIHH.
HMeHHO mMO3TOMYy BHEWIHMH BHA KOHBEKTHUBHBIX OOJIaKOB IO3BOJIMI
JaTh MM Ha3BaHHE «KY4CBBIEY. ,

Ky4eBsie obiiaka 00pasyroTcs, €Ciid, JOCTUTHYB YPOBHS KOHJIEH-
CalliH, BO3YIIHAsA YACTHIIA OKA3BIBACTCS B YCIOBHAX HEYCTONYMBOCTH.
Torza CaMONIPOM3BOIBHO BO3HHKAIOT OYEHb CHIBHBEIE (IO JECATKOB
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METPOB B CEKYHIY) BEPTHKAIBHBIE CKOPOCTH, KOTOPBIE MOTYT IIPHBO-
JIUTh K KY4YEBBIM O0JiakaM, pacIpOCTpaHSIONIMMCS II0 BEPTHKAIM Ha
BCIO Tponocdepy.

Crouctele obnaka o6pasyroTcsa B ycroiquBoil arMocdepe, Koraa
TPajiMEHT TEMIIEPATyPHl BO3AyXa BCIOQY MEHbIIE BIaXHOaZAHabaTHde-
ckoro. IloaromMy BepTHKaIbHEIC TOKH, GOPMHpYIONME CIOUCTEIE 00Ma-
Ka, xapakTepusyoTcsa ManbiMu (1-2 cm/c) ckopoctamu. Ho mockoneky
9TH CKOPOCTH SBILIIOTCSA CJEACTBHEM IHPKYJIIHMU atMocheprl, OHU
3aHMMAIOT GOJIBIINE IUIOMamy U (GOPMHPYIOT OGIUHpHBIE IOIA OXHO-
POXHOI# IO BUIY 00IaqHOCTH.

O6pa3oBanne atTMoCPhEPHbIX OCaAKOB

YTo6B1 SICHO NPEACTABIATH CeOe PealnbHble 1 OTHOCUTEIbHEIE pas-
MepHI Sep KOHACHCAlNY, OGNIaYHbIX M HOKAEBBIX Kallelb, MOKHO HC-
IIOJIb30BaTh PHUC. 26.

Menkas xamis
AOXnA,
r.= 200 MxM

Puc.26. XapakTepHble pasMepsl Aep KORAEHCAIMH, OONAYHbBIX H KOKIEBBIX KAMe/b,

O6nayHas KaIuiil UMEET XapaKTepHbIA paguyc okono-10 mMxM. 310
BO MHOTO pa3 Gomblre pasmepa 00BOHEHHOro Azpa KoHAeHcauuu. Ho
¥ BO MHOTO pa3 MEHBIIEC TUIIMIHOH KAl A0XKAs, HIMEIOIHH B CTO pa3
Gompmuit paguyc.
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PesynpraThl pacyeToB NMOKA3BIBAIOT, YTO POCT 3apPOIBIMIEBOMN Kall-
nu Ha anpe NaCl pasmepom 0,1 mxm npu nepeckimiennn 0,05 % mpowuc-
XOJIMT IIyTeM KOHJEHCAUH TaK: MIPUMEPHO 3a 1 ¢ KaIUid BHIpAcTaeT a0
1 MM, 3a 10 MuH. — 1o 8 MxM, 3a 1 94 — 1o 20 mxm. Kamnu Takoro pas-
Mepa. NPAaKTHYECKM HE MOTYT BHIIIACTh B BHJE OCAJIKOB, HO OHHM COCTaB-
JIAIOT OCHOBHYIO Maccy Kanellk BUAHUMOTO 00J1axa.

PocT xanens 10 pasmMepoB JOXKIEBBIX MPOUCXOANT B TEILTHIX U XO-
JomHBIX obnakax mo-pasHoMy. Tenavie obaaka — 310 obNlaKa, BepXHIS
IPaHMIA KOTOPEIX NEXUT okono m3orepmsl 0 °C. B o1ux obmaxax mme-
FOTCS TONIBKO KalIM BoAbl. B Taxmx obnaxax Kamim pacTyT 3a CYET
KOHJICHCAIINY M KOATYJISIIHH. ‘

JIns OCYIIECTBIICHMA KOATY/IAMMM Hy)XXHO, 9TO0H B 06IaKe GbLmM
KaIllI¥ pa3sHBIX pa3sMepoB. HekoTopwle Kammyu CTaHOBATCH HOCTATOYHO
OOIBIIMMY ¥ HAYMHAIOT NajaTh. boliee KpyImHpIe Kaliy NagatT GhICT-
pee, ueMm Gonee menxue. ITo3TOMy OHM 3aXBaTHIBAIOT Bce Gonee Mel-
KHe, KOTOpBIE NOoNafaloTcd Ha WX IyTH, ¥ pacTyT. CXeMaTHIeCKu 3T0
ITIOKa3aHo Ha puc.27.

B temnoM obnaxe KOHIAECHCAIMS NPOUCXOMNUT Y HIKHEH IpaHUIE,
a KoaryJsisi — 10 Mepe NepeHoca Kalellb BBEPX BOCXOAINMM TOKa-
Mu. Korzma xarmig JocTHraeT JoCcTaTogHo OONBIINX pa3MepoB, OHA Ipe-
0JI0JIEBAET CONPOTHUBIICHHE BO3/IyXa U BRIMAAET U3 o0Naka.

L]
-

. Puc. 27. PocT xanens 3a cueT KOAry/ISiHH.

Yrobp Impomecc KOaryJIsmMy MPHBOAMI K BBEIIAJICHUIO OCAIKOB,
HYXXHO: a) 4T0OB! B 00nake ObUIM KaIUIM pasHbIX pa3MepoB, 0) 4ToObI
o6axo OBLIO 3HAYMTENEHOH TOMIMHE! (He MeHee 2—3 kM), B) 9TOOH
HaOMIOAANKUCH CUNTBHEBIE W CTA0WIbHEIE BOCXONMIIME TOKH. Takue ycio-
BHSI MMEIOTCS TONBKO B 3KBAaTOPHANIbHOM 30He. VIMEHHO TaM ocaIxy U3
TEINIBIX 007aKOB BHOCAT CYIICCTBEHHBIH BKJIA) B OamaHc Blary. -
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Xonoduvle obnaxa — 31o obnaka, pacnonararonmecs Xorsa 6bl da-
CTBIO B 30HE OTPMIATENbHBIX TeMueparyp. B atux -obnaxax, kpome
OOBIYHBIX Kallellb, HaXOAATCS KallH HEepEeOXJIaXKACHHOH BOZB! HpH
temueparype ot 0 no —40 OC. TIpu OTpHMIIATENBHBIX TEMIEPATYpaX B
HUX HaXOIATCA Takke M NEISHBIE KpUCTALBL. TaM, rae TeMieparypa
Hike ~40 °C, cymecTBYIOT TONBKO KPHCTAILIH JIB/A. :

B xonoausIx obnakax pocT 00Ia4HbIX 3NEMEHTOB IIPOMCXOIUT He-
CKOIIBKMMH criocoGaMil (MEeXaHu3M 3aMep3aHHsd, [EPErOHKH, KOHTAKT-
HOM KpUCTalIM3alldd, HaMep3aHHA M arperanuu). Ilpeobnamaroniim
MEXaHM3MOM POCTa Karellb MPUHATO CIMTATh NEPErOHKY Iapa C Kanenb
Ha JIefsHble KpucTamsl. Ero MoXXHO omucaTh, IPUMEPHO, TaK.

YeM MeHbIIIE KAIUld TEPEOXIKICHHON BOJEI, TeM Oonee HU3KME
TEMIIEPaTyPHl Hy>KHbI, 4T0OB! OHM 3aMep3nH. [1oaroMy Gonee kpynHbie
KaIUl¥ 3aMep3aloT, a MEJNKHe KaIUId OCTaloTCAd M B XOJIOOHOM obnake.
BcenencTBue TOTO, YTO Z[aBlIeHUE HACHIIICHHOIO Iapa HaJ Bonoi 60ib-
mre, 9eM Haj JIBAOM, JEIIHBIC KPUCTAIUIBI CIIyKaT OTIMYHBIMH ALpaMu
KOHIEHCAUMK Ui IepeoxnaxaeHHol Boxasl. 11oaToMy B 30HE HM3KHX
TEMIIEPaTyp, BO-NIEPBHIX, KOHICHCHpyeTcA Oonbiic Kamenb, a BO-
BTOPBIX, MEJIKHE Kallld BOABI MCHAPAIOTCA, & KPUCTAILIBl pacTyT. Tak
OCYIIECTBIIETCS NeperoHKa mapa ¢ Kalelb Ha KPHCTaLIbL. DTOT Npo-
LIECC CXEMATHICCKU H300pakeH Ha puc. 28.

hai7i
T=-12°C, E=2,2rIla
. f=89%
o »

BoAg, map. T=-12°C, E=2,4rlla, f=100%
Puc.28. Ileperoska napa ¢ 0671a4HbIX Karnelb Ha JIeISHbIE KDHCTAJUIBL.

B xonomHoM obnake BOSMHOM map KOHIACHCUPYETCS Y HIDKHEH
TPAHHIIE], 4 3aTeM KAIUIM IIEPEHOCATCS BCE BHIINE, NIOKA He HOMaJIaioT B
30HY OTPHUATENBHBIX TeMIeparyp. TaM HEKOTOpas 4acTh U3 HUX CPa3y
3aMep3acT, a Apyras CyDIeCTBYeT B (GOpMe IEpeOXNaKTCHHON BOJBI.
Korza xammu ROCTMIHYT BBICOTEI, Ha KOTOPO#l Temueparypa paBHa
-12°C (o2 06N1acTb Ha3blBaeTCs OONACTHI0 MHTEHCHBHOM KPHMCTAILIN-
3a1uu), OONBUIMHCTBO KAalelb NPEeBpaliacTcs B JICASHBIC KPHUCTAIUIBL.
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Jlensxsle KpHCTaLIBl PAacTyT 3a CYET IEPErOHKH M JPYTHX IPOIECCOB
ropas3o MHTECHCHBHee, YeM Kamd. Ilo Mepe pocTa oHM HayMHaIOT ITa-
nath Bce OpbicTpee. Ilanmasd, OHM IEPEXOAAT B 30HY IONOKHTENBHBIX
TeMIIEpaTyp, I1e napa ropasno 6oibuie, ¥ CKOPOCTh UX POCTa YBENH-
YHBACTCA, HO OHM HAYMHAIOT TaATh. Korma NbIWBKE JOCTHIAIOT TEX
pa3MepoB, KOTOphIE HaGmomarTenbh BUAWT, OHU JIMOO OOBOTHWINCH U
TIpEeBPATUIINCh B KAIUIH KOXKAA, MO0 HE PacTasii ¥ OCTAINCH CHEXHH-
xamu. Ho pasmep ux yxe Tak BENMK, 4TO yIEpXKaTh UX BO3AYIIHEIC IIO-
TOKY HE MOTYT. '

Ora cxeMa 00pa3oBaHus OCaJKOB U3 XOJIOMHBEIX 00JaKOB Ha3bIBA-
eTcs nponeccoM bepxkepona — dunpalizesa U CYUTACTCS OCHOBHBIM
nporeccoM, dopmupyromuM ocaxku Ha 3emie. IIpounecc Bepxepona —
dunnaiizesa mo3BoysieT 06BICHUTH, KaK (OPMUPYIOTCS pa3HbIE BHMBI
OCaJIKOB: CHET, MOKPBII CHEr WU IpaJ, TOJIoNe], J0XIb. Bun ocagkos
H3 XONOAHBIX 00NAaKOB OHpeleNieTcs XapakTepoM H3MEHECHHS TeMIie-
paTyphl H¥bKe OCHOBaHUA obnaka. JTo 1oKa3aHo Ha puc. 29.
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Puc. 29. BiausHue BEPTHKaNbHOTO MPOQHIIA TEMIIEPATyPh! Ha BUX OCATKOB.

Ecnu TemmepaTypa BO BCeM NOROONAYHOM CIIOE OTPHMIIATENbHAS,
TO CHEXWHKM He TaloT, ¥ U3 obnaka BEMaznaer cuez. Ecim TeMmoeparypa
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BO BCEM ITOX00TaYHOM CIIO€ MONOXUTENBHAS, TO CHEXKHMHKH TaroT, U U3
o0Onaka BBINaNaeT do%cOb. EcnyM CKOPOCTh NMAJCHHsA CHEXHUHOK OYEHb
BEHKA, TO OHH HE YCHEBAIOT TasATh JAXKE B CHOE MOIOKUTENBHBIX TEM-
LepaTyp, U Ha 3eMIII0 BHINANACT 2pao.

Ecmu non o6nakoM cymiecTByeT CIIOH TONIOXKHTENBHBIX TEMIEpa-
TYp, @ y 3¢MJIH CHOBAa TEMIEpaTypa OTPUIATENbHASA, TO BO3MOXHEI JIBA
BHJIa 0caAKOB. Eciu cnolt oTpHIaTenbHBIX TEMIEPATYP Y 3€MIIM TOHOK,
TO pacTasBIlas 1oj 06JaKoM CHEXHMHKA OKAa3BIBACTCH MEPEOXIIANKICH-
HOM ¥ 3aMep3aeT, CTYKHYBILIMCH O 3eMIt0. Tak BO3HUKAET 2ononed. Ec-
JI CJIONM OTpHIIATENBHBEIX TEMIIEPATYp y 36MHOH IIOBEPXHOCTH IOCTa-
TOYHO TOJICTHIA, TO YaCTh PACTAABIINX CHEXHWHOK 3aMEp3acT ¥ Ha 3EM-
IO BBIATAET MOKPUBIU CHEZ.

TIpu Mereoponoruvyeckux HaOIIOJEHUAX Pa3NUYalOT CleXyrouue
BHZB! OC3JIKOB:

1) XKunxue ocamxu:

— TIOJOCH! MAJCHUS, HE OCTHTAIOIINE 3EMIIH;

— wMopocs (¥ < 0,5 MkM); noxab (# > 0,5 Mxm);

— 06moKHOK MoK b (JUIMTETHHBIN T0X I 13 NS);

— JuBeHb (CHIBHBIH KPaTKOBPEMEHHBIH OX(b, OOBIYHO BHINAfA-

eT u3 Cb, 4acTo CONPOBOXAAETCS MIKBAIIOM, TPO30H).

2) TBepmsle ocamKu:

— CHEr — OTHENbHBIC KPUCTAIUIB (CHEXXUHKH) 9acTo HaGMIoNaroT-

Cs B BUIE M0JIOC, CBSI3aHHBIX C IIEPUCTHIMU o6nakamuy;

— CHEXHBIE 3apAnbl — KPaTKOBPEMEHHOE BBINAJCHUE CHETa, CHE-

rolaj — IpoJIOJDKUTENIPHOE BEIIaJIcHHE CHera 13 Ns;

— TMBHEBBIN CHET — CUNBHBIH, HO KPaTKOBPEMEHHEIN CHETOMNal U3

Cb;
— CHexHas Oyps — BBINAJEHHE CHEra NpH CHILHOM BETpE W Io-
HIDKEHHH TEMIIEPaTYPhIL.

leorpadgpnueckoe pacripegenermne ocasjxos

T'omoBo#t X0 CyMM OCaKOB 3aBUCHT OT LHUPKYJIAIUHN atMochepsl
U OT ¢u3uKo-reorpapmgeckux ocobeHHOCTeH MecTHOCTH. XapakrTep
pacnpeneneHus TOAOBBIX CYMM OCaJKOB Ha 3€MHOHM HOBEPXHOCTH
nmpezcrasieH Ha puc.30.
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Hewge 290 500 3000 2000 boaze
180d 4 1800 Hn

Puc. 30. I'omoBBIe CYMMEI OCaJIKOB (MM).

MakcumanbHOe KOJIMYECTBO OCaJKOB BBINANACT B 3KBATOPHAIB-
HOW 30HE, MPUYEM B T'0JIOBOM XO0Jl¢ MAKCHMYM OCaJKOB CICIYET 3a Ie-
PEMEIIEHUEM 30Hb]l MEPMULEcKoz0 3K8amopa U CBI3aHHBIX C HUM 3K~
8amMOPUANLHOU N0NCOUHBL Y 30HbL BHYMPUMPORUYECKOU KOHBEP2EHYUU.

B cyfrponmkax KoJM4ecTBO OCaliKoB pe3ko yOwiBaer. ['naBHOIM
IPUIMHOM 3TOTO CIYXKaT naccamuvle UHeepcuu, CBSI3aHHEIE ¢ cyOTpo-
MHYECKUMH aHTHLMKIIOHAMH.

B yMepeHHbIX MMPOTax KOMMICCTBO OCAKOB YBEIHUUHBACTCS, HO
MIOHIDKEHHE TEMIEPaTyphl BO3JyXa IpPEIITCTBYeT TOMY, YTOOBl OHH
IOOCTHMIIM 3HAYEHHM OCAJKOB SKBAaTOpHWANbHOW 30HEL IloHWkeHHEIE
TeMIlepaTypsl UPUBOAAT TAKKE M K HEJTOCTATOYHOM HCHApSAEMOCTH, a
3HA9HT, K 00pa30BaHUIO 30HBI H30BITOYHOTO YBIAXKHECHH.

B BBICOKHX HIMPOTax 0CaZKOB BHIIAJACT MAJo.

ITome TongoOBEIX CYMM OCaIKOB Ha 3emMie HMeEET €rie 00oiee CHilb-
Hbl€ 430HaJIbHBIE OCOOEHHOCTH, YeM IO TEMIIEPaTyphl U BIXKHOCTH.
Ha okeanax oHU BEIpaXKeHEI ciiabee, YeM Ha Cyie.

HauGonee yBraaXXHEHHBIMH OKa3bIBalOTCA BOCTOYHEIC MOOEPEXKhA
KOHTHHEHTOB, Ha 3allaiHbIX Oeperax OKeaHOB PacoIaraloTCa KpyIHEbIe
Iy CTBIHH.
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CymecTBeHHEIH BKIa] B (QOPMHPOBAaHNE OCAAKOB BHOCHT penbed.
HageTpeHHBIE CKIIOHE! TOP SBILTIOTCS O0JIACTAMH NOBBINICHHBIX 3HAYE-
HHI OCaZIKOB.

C BEICOTOH B ropax KOAMYECTBO OCaAKOB pacTeT IO BHICOTHI IIPH-
mepHO 3000 M, a nanee yObIBacT.

OcHOBHasE Macca OCaJKOB BHINAJAcT B XKHIKOH (opMe, HO aKKy-
MYJHPYETCs 3HAYUTENBHas JacTh OCaJKOB B (POpPME CHEXHOI'O IIOKPO-
Ba. CrHeoicnbllé NOKpPOE — 3TO CJIOH CHera Ha NOBEPXHOCTH 3€MJIM, BO3-
HHKAIOIIHI B Pe3yAbTaTe CHETONaAoB. B oTnmdne oT svinadenus cHead,
BO3MOXKHOTO JIake B CyOTPOTIMKAX, O CHE)KHOM ITOKPOBE TOBOPAT TONb-
KO, €CIIM OH YCTOHYMBO MOKPBIBAET 3€MHYIO NOBEPXHOCTL B TCUCHHE
3AMHEr0 Iepuona. PacripocTpanenne CHEKHOIO NNOKPOBA MOKA3aHO Ha

00 [ %260 4400 K
MRS TepprTopHK, TIOSTORRHO. IOKPWTHE CHETOR N AIMADH [ } Teppmiopwn, rae 9 noxpos He ofpasy
ToppuTopHK, PAE exETUAND COPATYETCR FETORNHNMWE —Gg.
B CHEMHBR FiOkDOB € PAMKANOR NPORDTNHTETLHOCTR T wuscRusx

uOal Cuemiuil NOKPOD ND NOOTOAHHLIX WMOPSKX NBRAK

V27 Teppurophn ¢ 3 P [TITT2 Cromubit NOKDOD HA COIOMMMX MOPLRIX fLASK

Puc.31. PacnpocTpaHeHHe CHEXXHOTO TIOKPOBA 110 3¢MHO# MOBEPXHOCTH.
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Exeronsio cHexHsli IOKpPOB 3aHMMaer mwiomane or 115 o
126 mma. k. Tlpubnusurensyo 2/3 3Toi TEPPUTOPHM IIPUXOIUTCS HA
cymy, a 1/3 — sa mopckue npasi. Ha papaunax Poccuu cpeuss BeICOTa
CHEXHOro IokpoBa koaebnercs or 30 mo 70 cm. Ha saBeTpeHHBIX
CKJIOHaX KPYNHBIX TOPHBIX XpeOTOoB, a Takke B Haumbonee yBIaxHEH-
HBIX MecTax OHa Bo3pacraer no 200400 cm.

Crezo6as nuHYsA — 3TO TPAHMIIE, BBIIE KOTOPOH KPYTIBEIA IO coxpa-
HAETCS CHEXHBIA MOKpOB. B AHTapKTHKe OHa OIycKaeTcs 10 YPOBHS MO-
p4, 2 B APKTHKE pacIIO/IOKeHa BBIIIE YPOBHA MOPA HA HECKOIBKO COTEH
MeTpoB. Haubonbmiel BLICOTBI CHErOBas IMHMS HOCTUTACT B CYXHX TPO-
IMIECKUX U CyOTponudecknx paiioHax (Ha THOETCKOM Haropke M B IOXK-
HOAaMEepHKaHCKuX AHmax 10 6,5 KM), CHIDKasICh Ha 9KBaTope 10 4,4 kM.

CHEXHBIH IOKPOB SBIETCS BAXHBIM KIMMAaTHIECKUM (akTOpoM
¥3-38 BBICOKOH OTpakaromiei criocOOHOCTH M HU3KOH TEIUIONPOBOIHO-
CTH cHera. 3amachl BOJHBI, CKaIUDIMBAIOMIMCCS B CHETe 3a 3UMY, COCTaB-
JAI0T 3HAYMTENBHYIO YacTh NHTAHMA peK. CHEroBas JMHHUS CIY>KHT
BXHBIM HHIUKATOPOM KIMMAaTHIECKVUX M3MEHEHUH Ha 3emie.
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Jlexyns 7
COJTHEYHAS PAQHALNA

I/1eKTPOMarHHMTHOE U3JTYYEHHNE

DNIEKTPOMAarHUTHOE H3IyYeHHE T'CHePHPYIOT HIOOBIE YCKOPEHHO
IBIDKYILHECS JNEKTPUYCCKHE 3apsibl, HANpUMeEpP KojebaTenbHbli KOH-
Typ. 3a CUeT TOro, 4TO CKOPOCTH PACIPOCTPAHEHHS SIEKTPOMATHUTHBIX
BOJIH KOHEYHA, €CIIM UCTOYHUK DJIIEKTPUYECKOro 0N MCYE3HET, TO 3TO
0JIe BO BCEM MPOCTPAHCTBE UCUYE3HET HE cpa3y. M3MeHeHue 3NeKTpH-
YECKOTO II0JI YCHIIMBAETCA MATHUTHBIM IIOJIEM, & KOIJia OHO ocliabena-
€T — YCHIMBAeTCi CHOBa DIIEKTpHYECKOe mojie. TaKk BO3HHMKAET CaMo-
TOANEPKABAIOLIEECA DICKTPOMAarHuTHOEe Mose (M3IydeHHe), KOTopoe
CYLIECTBYET BHE CBA3YW C NOPOIMBIIMMH €0 3apilaMH M paclpocTpa-

HAETCA B BHAE dIEKTpoMarHUTHBIX BoaH (OMB). CxemaTiyecku 3TO
TIOKa3aHo Ha puc.32.

Puc.32. Pacnpocrpanerue OMB ot kone6aTensHOro KOHTYpa (CXeMaTHYHO).

IMapamerpsr OMB:

— ckopocth BoNHEI (C) — CKOPOCTh JBIOKEHHS OTAENLHBIX JIOXK-
6un wna rpeGreit (ms SMB C = 3-10° m/c),

— JumMHA BONHB! (A) — PACCTOSHUE MEXIY COCCAHUMH IpeOHAMU
v 1oxGrHamu (s ODMB Mensercs ot 1:107 o 1-10° M),

— mnepuon (T) — BpeMs TIPOXOXKICHUA ABYX COCEHHUX IpebHeit
(moxx6mH) uepe3 (QHKCHPOBaHHYIO TOYKy Habmonenws (mis SMB
T = A\/C 3aBHCHT TONHKO OT [UTHHEI BOJHEI),
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— 4YacToTa Vv — YHCcyIo rpebueil (JIoxOuH), IPOXOmImMX Yepe3 BUK-
CHPOBAHHY!O TOYKY 33 MHUIYY BpeMeHH (Uit IMB v=1/T= C/}).

Beuay nocrosiHera C, 9acToTa M [UIMHA BONMHE! [1d OMB B3au-
Mo3amenseMel. Ilepenoc aaeprur OMB npoucxouT B HallpaBicHNH,
TEPIEHTUKYIIPHOM BEKTOPAM HAIIPSKEHHOCTEH DIIEKTPHIECKOTO
Mar”HuTHOTO monei (ock X Ha puc.32).

Juanazon OMB B rpupoje ¥ TeXHUKE 0YeHb IMUPOK. Pazinunsle
YYaCTKH MMEIOT CIeNHaIbHbIC HA3BaHUs, IPUBEICHHbIC Ha puc.33.

Quonerosbi Tony6oi Renmots Kpéaﬁn
. Crnmit 3eneHvii OpatKessisi
= i - g
~. —
N e g
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I e . ) g
4o Mukpo- £ g E
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i Co } |
0.001muxpomerp 1 Muxpomerp 1000 MEXPOMETP iMerp 1600 MeTpoB
§
.
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Kopetrosonnosoe nanywcrme JUmHHOBOIHOBOE HITYHEHHE

Puc.33. luanazon OMB ¢ Ha3BaHUIMH OCHOBHEBIX YYACTKOB.

Merteoponoru u3y4aroT yiabTpadHoIeTOBBIA Hana3oH, JUANa30H
BUAMMOTO CBeTa ¥ HHpaKkpacHOE U3NyUCHHUE.

Pagnayns n pagnaynoHHbIii 6a1aHc

Conneynas paguanysa — 5TO TEIJIOBOE M3JIYYECHUE, T.€. JIEeKTpoMar-
HUTHOE M3IIy4YECHUE, HCITYCKAEMOE BEIECTBOM 3a CUET BHYTpEHHEH 3Hep-
ruv. TenmoBoe HM3MydeHHE BO3HHKACT 32 CYST KBAHTOBBIX IIEPEXOIOB
aTOMOB M3 HEYCTOHYMBEIX COCTOSHMI B ycToiuuBhie. Ilepexon us yc-
TOMYHMBBIX COCTOSHMH B HEyCTONYHMBEIE IPOMCXOMUT HPH IIOTTIOMIECHHN
sHepruu OMB onpenenennoi yacToTe! (mmuHE BoaH). [Iponece hopmu-
POBaHMA TEILIOBOTO H3JIYYEHHA 33 CYET B3aHMOJCHCTBHA SHEPIHU U MO~
JICKYT BEHIECTBA MOKHO PEeACTaBUTh C IIOMOOIBIO puc.34.
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HOnpasitenuyu

Puc. 34. IIpouecc (popMUpOBaHUS U3TyUEHHUS MOJIEKYIIBI IO BO3ACHCTBHEM
TIOTOK2 SHEPrUH (CXeMaTH4HO).

TemnoBoe H3TyYeHUE BO3HUKAET B YCIOBMAX JOKAJIBHOIO TEPMO-
JUHAMHYECKOTO paBHOBCCHSI, Korga B Ka)KI[Oﬁ TOYKE TCJla YCTaHaBJIN-
BaeTcsA CBOA TeMileparypa. Bosee ropsaune 06IacTH UCIyCKaloT Gonbiie
U3ydeHus, yeM Ooijiee XOlomHbie, a Goiee X0loAHbIE — OOJBIIE I10-
[JI0IEAKT. M3nyuyeHnde YHOCHT OT MCTOYHMKA HM3OBITOUHYIO 3HEPTHIO.
10 06ecneYnBaeT OTBOA TEIIa.

[Ipu onMcaHMM MPOLECCOB NEPEHOCA TEIUIOBOTO M3JIydYEHHA B aT- |
Moctepe PHEpPreTHYecKHE XapaKTEpHCTHKHM HA3bIBAIOT HE TakK, KaK B
Mexanuke. [IpuMeHseMble TEPMUHBI IPUBEICHBI B TalJL. 5.

Tabruya 5
O00o3HAYeHUS U PA3MEPHOCTH XaPAKTEPHCTHK M3JyeHHs
Mexanuka Teopus n3nyyeHus PasMepHOCTh
OHeprus : OHeprys pagualuy Jx
MomHocTh TloTok panuanim Br
MoONIHOCTE, IPUXOIasicsa Ha TInoTHOCTSH MOTOKA pamHa- B/
€MMHAIY TUTONIaRK LIUH .

OCHOBHO# BeNMYMHOM, ONUCHIBAIONIEH pamuaoHHble 3¢ heKTsl B
METEOPOIIOTHH, ABIAETCS NIOMHOCMb NOMOKA paouayui, T.e. KOIuIe-
CTBO 9HEPruH, NEPEHOCHUMOE 32 eIUHUIYY BpeMEHH (MOIIHOCTE) Uepes3
1 M* paccMaTpuBacMOii HOBEPXHOCTH. OBBIYHO TOBOPAT MPOCTO KTIOTOK
pamuanvuy, uMes B BUAY IUIOTHOCTh NOTOKA. DTy BENHYMHY, OTHECEH-
HYIO K eMMHHYHOMY MHTEpPBaly IUIMH BOJH, Ha3bIBalOT MOHOXPOMATH-
4eCKOH IUIOTHOCTHIO TOTOKA PaJualiiu.
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C moToKOM pajiManiy CBA3aHbl BEINYHHBI, ONUCHIBAIOIINE IPO-
LECC NPOXOXKAECHUS pajdaay dyepes atMocdepy. Jins ux onpeneneHus
HY>KHO 00paTHTECA K YPasHeHUI0 paouayuorHo2o 6ananca cliost aTMo-
cepsl, NPOHILTIOCTPUPOBAHHOMY pHC. 35.

R& = NPUXOORILIT ROMOK.:

i "
\L / r R = OMPUNCEHRSI HOMIOK

a, R - HO2AOU{ MBI mamorc
——Z_-. \Ww a R “
: N T, R ~nponymetmm’: oK
-‘7;(3;? N P Rz SABR— COBCIEGEHNOE UIPICHIE
B - usnynenne abe. wepnozo mena

(apRp-e5B)=>
paonannonHuii  fanasic

AR =RaraR-€ Ry

Puc.35. K onpeeneHnio NOHATHA pafHalOHHbIH GallaHc.

Wnpexc (), npuMeHseTcsa TOrAa, KOrja pacCMaTpHUBAETCs MOHO-
XpoMmarudeckuii moTok paguanuy. KoahGuuueHTs UMEIOT CleayIoue
Ha3BaHMA: @) — Kod(QdHUIHEHT Noriomenus, T, — KO3QUIHEHT Ipo-
IOYCKaHUs, #5 — K03(hOHUIMEHT OTpaXeHus W anwbedo. Pasencrso,
IIPHBENCHHOE HA PHC.35 I MOTTIOIIEHHOM paiualiun, — 3TO CIIEICTBHIC
3aKOHA COXPAHEHUS SHEPTHH B YCIOBHAX JUHAMHYCCKOTO PABHOBECHA.
CoOCTBEHHOE H3ITydEHHE €10 BRIPaXAIOT Yepe3 ITAIOHHOC U3ITyYeHUE
OpH 3aJaHHOM TeMneparype — U3IydeHue abCONMIOTHO YEPHOrO Tena —
B;. KoadunueHT €, Ha3pIBaeTCA M3IYYaTEILHOMN CIIOCOOHOCTHIO.

Ab6conromno yeproe meno — 310 puzudeckas adbcrpakuus. Ona or-
HOCHTCS X BEHIECTBY, IOHOCTHIO MOTJIOMAIONIEMY BECh IaAIOMMI Ha
HETro NOTOK U3Iy9eHHs, T.e. K yermoBuaM T, = 0, n=0, a,=1.

Paouayuonnuiii 6ananc — 310 pa3HOCTh MEXIY MOINIOMIEHHON pa-
Juanuei 1 coOCTBEHHBIM H3JIyYEHHEM CIIOS.

3aKoHbl U37TYYEHNST

3axon Kupxzoga. B ycnoBusax IOKaasHOro TEPMOAUHAMUYECKOTO
paBHOBecHA N060€ TENO MOTTIOMAET TAKYI0 YacTh O HOTOKA BHEPTHU
Bi\(T), nsnygaemoii aGCOMIOTHO YSPHBIM TENIOM, KaKylo H3Jydaer, T.e.
€)= 0.

M3 sToro cnemyer, 4To mOINoOMIaeMoe aGCOMIOTHO YEPHBIM TEIOM
H3IIyYeHue oy paBHO ero cobcTBeHHOMY M3aydeHuIo §.By(T), koTopoe
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3aBUCUT TONBKO OT €r0 TEMOEepaTypsl. JTO 3HAYHT, 9TO TEMIeEparypa
aOCONIFOTHO YEPHOTO Tella YCTaHABIMBACTCS B PE3YNBTaTe PAaIHalHOH-
HOI'0 PaBHOBECH:

By (T)=R, -
3axon Inanka. Monoxpomarrueckoe usmydenue By (T) abcomror-

HO 4EPHOTO TEla IIPpH TEMIIEpaTrype T 3aBHCHT OT JJIHHBI BOJHBI IIO
3aKOHY:

B, (T)=C, A7 -(exp(Cz/kT)-l)'1 [BT . M'z/MKM]

C;=3,74-10"¢ [ Brow? naxne? | €p=1,44-10% - K]

I'paduk dynxumu [Inanka B (7) u To, Kak OHa 3aBHCHT OT TEMIIe-
paTtypsl, IOKa3siBaeT puc. 36.

U3 puc. 36 BuaHO, 4TO IO MEpe NANCHUA TEMIEPATYPHl U3JIydaro-
mero abCoIOTHO YEPHOTO Telaa MaKCHMMAalJbHOE 3HaUeHHE (YHKIUMH
Ilnanka B)(T) cMemaeTcs BIpaBo, B CTOpoHy Gollee AIMHHBIX BOJH.

3axon Buna. llo jyivue BOJHBI, HA KOTOPYIO NPUXOIUTCS MaKCH-
MyM By(T) , MOXHO OIpPENeNHTh TEeMIepaTypy H3/IydaroIlero Tena.
dopmMmyna cBsa3u npuBeneHa Ha puc. 36. TaM ke MOMEIICHH! 3HaYCHUsI
JUTHH BOJH MaKCHMAaNBHOTO M3IYYCHHS IUI1 KaXAOH TeMIIEpaTypsl U3- -
JIy4ajouiero Tena. 3akoH BuHa 0OBACHIET XKEMTOBaTO-GeNblil LBET
COJIHIIA, a TalKe APYTHX Tell, TeMIepaTypa KOTOpsIX GOpMHPYET Ter-
JIOBOE M3AYIEeHHe BUIMMOTO Ii1asy quanazona SMB:

§ 483 T= 1072

g 10 A kmCT 2,898 10 wmK
=8
o8
27
gei 5000 K
5
Bal
23
b
g2 ;
=
E"t

160

Puc.36. 3aBHCHMOCTS MOHOXPOMATHIECKOH M3Ty4aTeNbHON CIOCOGHOCTH
a6COMOTHO YEPHOTO TeNa OT AIMHBI BOJHEI [P Pa3HbIX TEMIIEPaTypax.
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Honnenii noTok m3XydeHHs abCOMOTHOTO YepHoro rena B(T) mo-
XeT OBITh MoJaydeH IMyTeM MHTerpupoBaHus ¢yHkimu Ilnanka B)(T )
o BceM JyimHaM BonH. Bemmumua B(T) ompenensercsa saxonom Cme-
@ana — bonvymana: NOTOK M3My4EHHsT aGCOMIOTHOTO TEla 3aBHUCHT OT
€ro TeMreparypsl o popmyie:

B(T)=0T*, o=567-10% [Br-m® K™*].
Connye xax M31yqarenp

Usmyyenne ConHna, OYEHb XOPOIIO ONMCHIBACTCH (yHKIHEH
Ilnanxa npu Tc= 5900 K. B sTOoM MoxHO yOemuTBCS C ITOMOMIBIO
puc. 37.

o

A

b
.
-

pud
2
Y

A Coaneanan padungus sie ammochepst
Contteunan paouanin A yposie wops
- Hayuense weproze mena npu 5900 K o
Q3

L H3Q

0 02040608 101214 18182022724 282583030
Frmana ponres , MEM

CnexTpanbHaR NROTHOCTL Manyuexnn , Br/m®A

Puc. 37. Cpaprenre u3MepeHHOM COTHETHOMH paiualii W U3MyIeHUs abCONIOTHO
9YEePHOTO TeNa npu TeMueparype Consia.

Ipencrasue Cosnnie mapoM ¢ paguycoM re = 7-10° KM, MOXHO
OIIpEeeITTh nonm,m MOTOK CONHEYHOM paJHaliiid BO BCEX Hanpaiie-
wusax: 4n o T} . Cumras, 9T0 B KOCMHYECKOM BaKyyMe COJIHEYHas
paauaIys He H3MEHAETCs, MOJKHO YyTBEep>KIaTh, 4TO Ha OpOuTY 3emimu ¢
pazuycoM 73 B KaXkaoi Touke noctynaet ot ColHIIa OTOK paguamuy,
paBHbIH 47 75Ty , Bervauna I, npencTarBisier coboii OTOK CONMHEYHOH
panvanyu Ha BepxXHeH rpanune atMocepbl U HA3BIBACTCH CONHEUHOl
NOCMOAHHOU.
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[pupaBHsAB MOTOK paguaniy ¢ BepxHeH obomodxu ComHia u Ha

pPacCTOSHHH Op6PITI>I 3eMiIH, MOXHO HOIYYUUTH ce 3Hauenue Jo=(r, /r,)>
‘o T,} = 1380 Br/v’.

OueBuaHO, 9TO CONHEYHAS MOCTOSHHAS MOXET MEHATHCA TONBKO
n3-3a (pakTOpOB, HEYUTCHHBIX B pacdeTe: KonecOaHue U3ITydeHHs CaMOro
Connia (ComHeYHass akTHBHOCTD), I3MEHEHHE PACCTOAHUA OT 3EMIHU JI0
Connna (Bapuarms napamerpoB opoutsr). Ho 3Ti daxTopsl mpuBOAAT K
KONteOaHuAM, MEHBIIHNM OJJHOTO IPOLEHTA TIOYICHHON BEHIHHEL

Hrconaymns

PacnipenienieHHe CONMHCYHOH paJHalM¥ IO 3€MHOH IIOBEPXHOCTH
HA3BIBACTCS UHCOAAyuell. 3HaueHne STOH BENMINHE! ONpenenieTcs ma-
p006pa3H0171 dopMmoit 3eMitH, ee BpaIllEHHEM BOKPYT CBOEH OCH, HAKJIO-
HOM DTOM OCH K IUTOCKOCTH SKIUITUKA U BPAIEHMEM ILIAHETHL 110 Op-
6ure Bokpyr ConHua.

ITlapooGpa3sHOCTh 3eMIIN IPHBOAUT K TOMY, YTO IOTOK CONHEYHOH
PaTpaliy NepeXBATHIBACTCA IHCKOM 3eMmH 1 pasen Rl rae R — pa-

quyc 3eMiy, HO HaXOAJIiasgcd B COCTOSHHMH JIy4HCTOTO PaBHOBECHS
mpu Temneparype 1, 3eMid M3IydacT TEIUIOBYIO PajuaIlfio cO BCeH
CBOEii TIOBEPXHOCTH, T.¢. 4TR*cT,' . Orcioma clemyer, 4To TeMIepary-
pa 3emnu kak abcomoTHO YepHOTO Tena Iy = (¥, /2 r_,)ZT . =285 K.

[fapoo6pa3HocTs 3eMIM MPUBOJUT TAKXKE U K TOMY, 9TO OIHO ¥
TO X€ KONMYESCTBO paJHaliuil NMPUXOAUTCA HA KBATOpE HA NEpHeHIU-
KYTAPHYIO K CONHEYHBIM JIy9aM IUIOIAAKY, a HA [MMPOTE IIOMIPHOro
Kpyra CONHEYHBIE JIydH MaJaloT Ha MOBEPXHOCTH HOJ YITIOM, Ha3bIBae-
MBIM BBICOTOMH comnHIA b, . OTO moka3aHo Ha puc. 38. N

Huconsupio I ropuzonTanbHoi mnomanku (cM. puc.38), pacmo-
JIOXEHHOH Ha IMPOTE ¢ P CKIIOHEHNM CONHIIA O, MOXKHO paccduTarh,
3na1 [y, mo dhopmyne:

I=Iy -sin(h, )=l -[sing-sind + cos @ - cos § - cos(27 - 1,/24)].

Hnconauus MakcHMalbHa B MOMEHT IOJIAHA, KOTa MECTHOE COJI-
HEYHOE BpeM /o, UCIIONB3YeMOe B IPHBEACHHOH (opMyle, paBHO HY-
mo. B MeTeoponoruu TOYHBIH OTCYET BPEMEHH HE TaK BaXkeH, KaKk B
aCTPOHOMUHM, YIODTOMY HCIIONB3YETCS BpeMs IO cpenHeMy conHiy. Ec-
JM M3BECTHA JONT0Ta MeCTa A, TO BpeMs II0 CpefHeMy CONHIYy B Poc-
CHH MOXeET OBITh PACCUHTAHO 4epe3 BpeMs MOCKOBCKOE fy WIH YHH-
BepcalbHoe (TPHHBUYCKOE BpeMi) /g o opmMynam:
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Prc.38. 3aBHCHMOCTE BEICOTBE CONHIA OT IIMPOTHI MECTa HAOMIONCHUS.

. _ {4 gerom || )
tC—tG 12+ 4/15= tM [3 3HMOfI:I} 12+ A/15 [ugac]

UYepes BBICOTY COJIHIIA HA PacHIpeneiCHHE CONHEYHOH pagualiu
1o 3emite BIUAET BpamieHue 3eMiId BOKPYT CBOeH OocH, a yepe3 CKIIOHe-
HME — BIUAET BpameHue 3eMiu Bokpyr Conana. Pacger ckiionenus Ha
3aJJaHAYIO aTy IMpeACTaBIseT co0O0H JOBOIBHO CIOXHYIO 3a1ady, KO-
TOPYI0 B METEOPOJIOTMH OOBIYHO HE PEUIAIOT, UCHIONB3YS pPa3TMuHbIC
KaneHaapu. Jna rpyOBIX pacyeToB CpEeTHEr0 3a CYTKH CKIOHEHHS
MO>KHO BOCIIONIB30BaThCS CAaMBIMHU IPOCTHIMHU (hopMyltaMH, HarpruMmep,

5~ 23,5 -sin(ﬂﬂ/365,25 : 3600).

B stoit popmyie yrox 23,5° — 310 HAKIOH 3eMHOM OCH K INIOCKO-
CTH 3KIMITHKH, a J[/] — 5TO KOIHYIECTBO AHEH OT BECCHHETO PAaBHOJICH-
CTBMS J0 JaTHI pacdera.
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Ecnu BhICOT2 CONHIIA, BhIMHCIEHHAS IO (Gopmyiie, okasanach OT-
PHIIATENBHOM, TO 3TO COOTBETCTBYET HOUM (BpEMs OT 3aX01a X0 BOCXO-
na). @opMyna A pacyera HHCOALMHY B HOYHOE BpeMsl HE IIPHMEHSICT-
Csl, O3TOMY CYTOYHBIN XOJ HHCOIIAIMY B JIIOOOM MECTE, TAE CONHIE
BOCXOJHMT M 3aXORUT, UIMEET BHJ, IOKa3aHHbIH Ha puc.39.

1, Bt/m?
1200

HINPOTA:
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Puc.39. Cyrounslit XoA HHCONAIMY Ha Pa3HEIX MIMPOTAax.

CyTousblif X0 HHCOJIALMK HE SBISETCS rIagkoii QyHKIueH Bpe-
MEHH, TaK KaK B MOMEHT BOCXOJa ¥ 3aX0Ja COJIHIIA €€ HM3MCHEHHM:
OYeHb pe3kue. DTO YCHOKHICT CyTOYHBIA X0 TEMIepaTyps! Y HOACTH-
JIaroNIeli IOBEPXHOCTH, 2 Yepe3 Hee W CyTOYHBIC M3MEHEHMs APYTuX
METEOPOJIOTMICCKUX BEIIMYHH.

Ha prc.39 mokasad CyTOYHBIH XOI MHCOJLIMH B OJUH M TOT Xe
IeHb Ha pa3HeIX muporax. B nernem (CeBepHoM) NOITymIapuu HHCOMA-
M B YMEPEHHBIX IIMPOTAX MOYTH TaKas XKe, Kak Ha 9KBarope, a y Io-
TIOCOB ~ JIMIIB HEMHOTO MeHbe (pu Gonbniel MpoJOJDKUTEIEHOCTH
mus). B sumuem (FOxxaoM) momymiapiy WHCOMSIIMSA PE3KO Hagaer, 0co-
OeHHO BOIHM3M 30HB! HOJLIPHON HOYH, HadmHaromelics Ha FOxxaOM 110-
JISPHOM KpyTe.

PacnpeneneHue HHCOIANMM IO 36MHOH IOBEPXHOCTH IIPHHATO
u300paxath Tak, KaK MOKa3aHO Ha puc. 40 myTeM pacueTa cpenHed HH-
COJISIIIMH 32 CYTKY WIH MECSII.
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Puc.40. Cpeanss 3a Mecan mucoysus (Br/m?).

B nerHne THM MHCOJLIMSI MaKCHMallbHa HE HAa CaMOM JKBarope, a
Ha IIMPOTEe TPONMKA JIETHEro IIOJNYIUapHA. 3a CYET IMONSPHOTO NHI B
JICTHHH TIEPHOA B PaiioH MOJIOCA MPUXOANUT HE MEHBIIC PAXHAIHK, deM
Ha 9KBaTop. MakCHMyM KHCONSIMM B 3KBAaTOPHAILHOM 30HE ObIBacT
JBaX/IBl B TOJ: B MECALBI BECEHHETO M OCCHHETO PaBHONCHCTBHA. B
3UMHEM IIOJIYIIAPHM HHCOMANHUA ObIcTpo YOBIBaeT ¢ IUMPOTOH. 3a 110-
JSPHBEIM KPYTOM 3UMHETO MOMYIIApHI MMEIOTCS TICPHOJIBI OAPHOH HO-
9H, KOT{a 3¢MHas IIOBEPXHOCTD TaM HE IOJIy4aeT CONHEYHOH SHEPIHH.
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Jlexyns 8
PAOHNALNSA U ATMOC®DEPA

Brinssrame armocghepsi Ha pagnaymnro

B xocmumyeckoM Bakyyme OMB pacnpocrpansaiorcs 6e3 morepu
3HEpPruy co ckopocthio ¢ = 3-108 m/c. B moboii cpene ckopocts OMB
yMeHbIaeTcs. B passeIx cpenax ckopocts OMB pazmmuna. OtHomie-
HHE CKopocTH pacnpoctpaneumsi OMB B Bakyyme (€) K CKOPOCTH pac-
npoctpanenuss OMB B cpene (V) Ha3sBacTCA IOKa3aTelieM MperioMIie-
HuA cpelbl — n=c/v.J{na Bozgyxa n=1,00029, mnsa sojet 7 = 1,333, Yem
Gounblie 7, TeM MEHBIIEe CKOPOCTh CBETa B CpEJe.

B oznoit u ToOM ke cpenie CKOPOCTh PaCIpOCTPAHEHHS MOKET OBITE
pasuHo#t AN pazHbix LmuH OMB. Oto HasmBaerca micnepcueit OMB. V
BO3yXa IokasaTenb npenomiuenus n(A=0,55 mxm) =1,0002771 (xpac-
HEl) 1 n(A=0,45 MxM)=1,0002796 ((uoneToBEIii), T.€. TUCIHEPCHS BO3-
Iyxa cnaba. Y Bozpl Imokasatesb npenomneHus #(A=0,59 mMxm) = 1,333
(xpacustit) 1 n(A=0,40 Mxm)=1,344 (duroneToBHIil), T.€. KUCTIEPCHS BO-
IIBl JOCTATOYHO 3aMETHA.

ITo myTH U3 xocMOca IO 36MHOM IMOBEPXHOCTH COJNIHEYHAs pajiua-
1A IOCTENEHHO NoNagaeT BO Bece Ooiiee IIIOTHEIE CIOM Bo3ayxa. Ilpu
3TOM IIOCTETICHHO YBEIMYUBACTCA MOKa3aTelb pesoMICHUS (3aMe -
€TCA CKOPOCTh CBeTa B Oojiee IUIOTHOM BO3xyxe). B aToM cimyvae ntyy
CBeTa OTKIIOHAETCS B CTOPOHY Bce Oollee IUIOTHOTO BO3xyxa. Takoe
ABJICHNE Ha3kIBaeTcsA pedpakmueil. ITockoneKy B arMocdepe mIoTHOCTh
33aBHCHUT HE TOJBKO OT JABIICHHA, HO U OT TEMIIEpaTypsl, TO mpy ped-
PaKIuM JTyYHd CBETa OTKIIOHAIOTCSA B CTOPOHY XOJIOJHOTO BO3LyXa.

Ecnu panuanus NpoXOOUT TPAaHMITY CIOEB C PE3KO PasIUIHBIMU
IOKa3aTeILIMU [IPEJIOMIICHHS, HalpuMep M3 BO3AyXa B Boxy, To OMB
HCIBITHIBAIOT OTpaXCHHE W IpenomieHue. IIpu oTpakenun B3auMO-
JEHCTBUE CBETOBOM BONHEI C BEIECTBOM IPUBOIMT K IOSIBIICHHIO BOJI-
HBI, pacupocTpaHsaomeiics obpaTHo. Vi3MeHeHe HalpaBIeHus CBETO-
BOTO Jyda NpH OTPa’K€HUHM MOXKHO OIPEACINTE, UCIOIB30BaB 3aKOHEI
TEOMETPUYECKOR ONTHKY. DHEPTHs OTPaXCHHON paJuialui OIpemems-
ercst 1o ans0eno.
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3Hayenys anbs0eno YCTaHOBIEHB! Al PA3HBIX BUIOB IIOJCTHIIAO-
HIMX [OBEPXHOCTEH HE TONBKO JUIS OTAEIHBHEIX NIHH OMB, HO M mis
BCETO MOTOKA CONMHEe4YHOH pamwanuu (Tabn.6). OcoGeHHO BEIUKO ajb-
Oeno cHera, 512 ¥ 00IaKOB.

Tabnuya 6
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IIpr mpenoMiIeHHN B3aUMOZACHCTBHE CBETOBOH BOJHEBI C BENICCT-
BOM IIPUBOJMT K TOMY, YTO HamlpaBJIeHHE PaclpOCTPAHEHHS BOJIHEI U3-
MEHAETCS 10 3aK0Hy npenomiueHns. OTKIIOHEHHE MPETOMIICHHOTO JTyda
IPOMCXOIOHUT B CTOPOHY Cpebl ¢ GONBIINM II0KA3aTeIeM IPEIIOMIICHHUS.
OtHOIleHME CHHYCOB YIUIa IaJECHHUA U YIJIa IPETIOMIICHHS PAaBHO OTHO-
IIEHHIO IIOKa3aTelled IpeloMIeHMs cper. SBieHue IpenoMiIeHHS B
COYCTAaHHUH C ABICHHEM AWCIEPCHH IPHUBOINUT K TOMY, YTO COITHEYHEII
BUIMMEIN CBET pa3laraercsa Ha COCTaBIIOINME IBeTa: OJKXKe BCEro K
TPaHMIIE OKA3EIBACTCS KPAcHEIH LBET, AaJbIIe BCEro — (HONCTOBEIH.

SIBeHHs OTpa)keHHSA M IPEIOMIEHMS XapaKTepHH! JUIL Pacmpo-
crpagesus OMB B omHopomuEIX cpemax. ATMocdepa COTESPKHT MHO-
JKECTBO XAOTHYECKH pACIONOXKEHHBIX MpPEIITCTBUH — (QIIyKTyanmuit
IUIOTHOCTH BO31yXd, YacTUI aTMOC(hEpHOro aspo30i, Kalellek ¥ CHe-
KUHOK. [To oTHOMmEHNIO K cBEeTy aTMocdepa SIBILIETCA MyTHOH cpelloi.

YacTHibl HMEIOT PasHBIM pa3MEp: 0T BUIMMEIX IVIA30M KPYIIHEIX
Kamens oxs (10* Mxm) no crycrkos mMomexyn (107 MKM). B 3aBucn-
MOCTH OT OTHOIIEHHA pa3Mepa HEOAHOPOIHOCTEH K JJIMHE BOIHEBI CON-
HEYHOT0 M3JIy4eHHA M3MEHSIOTCA MPOLECCH B3aMMOJCHCTBYS M3Iyde-
HuA ¢ armocdepoii. Ha puc.41 crmommuoit npsiMoii orieeHa 00nacTs,
rae amuHel OMB MHOrO MeHbIIe pa3MepoB HEOJHOPOJHOCTEH — 3TO
001acTh IPHMEHEHHUS 3aKOHOB IreoMeTpudeckoil ontuku. Hmke Hee
pa3Mepsl HEOJHOPOAHOCTEM CpaBHMMEI MM MEHBIIE JIuH BoiH. Ilpn
9TOM, B3aUMOZEHCTBYSI ¢ atMochepoir, DMB MNposBIAIOT CBOMCTBa
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BOJH: TU(paKui0o H paccesHue (MHTCpOEPEHIIA MOYTH HE TIPOSBIIL-
€TCA W3-33a CIYYAHHOro pacipeneeHHa HeOXHOPOAHOCTEH IO aTMo-
cepe).
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Puc. 41. CoOTHOIIEHHE Pa3MEPOB PACCEUBAIOIUX JACTHI M BH/A PACCETHNUA
CONHEYHO pagHanuy B aTMochepe.

Judpakius csera HabmogaeTca IPH pacHpOCTPAHEHHH CBETOBBIX
BOJIH MMMO PE3KHX KpaeB Henpospaunelx Teld. [Ipm sTom Hapymaetcs
HPAMOJIMHEHHOCTE PaCIPOCTPAHEHKSA CBETA, M B 30HE MEPEXOMa OT Te-
HM K CBETY HAOMIOKaeTCs PsAA CBETIIHIX M TEMHBIX nonoc (puc.42). Pons
IMpaKIMOHHOW pemeTkH B arMoctepe darie BCEro MrpaloT O4YEHb
METKHE KAl TYMaHa, pasMep KOTOPBIX OKOIIO 1 MKM.

Hetoumrx coera
HAnrteppagn TR

.

Indpaxned -- -~ Nuppaxnna
Puc 42. Jlndpaxnus CONMHEYHOTO CBETA Ha KaILIiX.

Haubonee BaKHBIM IIPOLIECCOM BO3JeHCTBUS aTMOcdepsl Ha COlN-
HEYHYIO PaIMaLVIoO ABIETCA paccesHue. DTO NpOLEcC W3IMEHEHHS Ha-

TIpaBICHHUA PACHPOCTPAHCHUSA UITYYCHHS, KOTOPOC BOCIPHHHMACTCA
HaMH KaK HECOOCTBECHHOE CBEUYCHHE CpeOkl.
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Ilaparonias cBeToBas BOJHA BO30OY>KIaeT B HEOJHOPOAHOCTAX 4T-
MoCdepbI BLIHYKAEHHBIE KOJIEOaHHS SIEKTPUIECKUX 3apS0B, KOTOPBIE
CTaHOBATCA MCTOYHMKAMM BTOPMYHBIX OMB, mecymmx pasmmdmyio
SHEPryuIO B Pa3HBIX HanpasiaeHuax (cM. puc. 34). Ecnu pasmep Heoaso-
PORHOCTEH COMOCTaBMM C pasMepaMu Monexyn razos (107 mxm), To
JUDIHBl BOIH BHAUMOTO CBeTa OYAyT 3HAYMTENBHO OOJbLIE HX
(1077 Mxm). B 3TOM ciyyac BO3HMKAET CHIIbHAS 3aBHCHMOCTB IIOTOKA
paccesHHOH SHEpruM OT JUIMHBI BOJHBI Hajaromero cBera. Camble KO-
POTKHE CBETOBBIC BOJIHbI PACCEHBAIOTCH CUIIBHEE BCETO.

O¢dexr 3TOrO0 paccesHuS 3aBHCHT OT BBICOTHI conHua. Ecmu
COJIHIIE BBICOKO (JIeHB), TO Camble KOPOTKHEC BOIHBEI — (DHONETOBLIE U
rory6sie. MmenHo mostomy 6e300naqHoe HeOO JHEM KaXeTCs Toly-
6p1M. Ecnu conHIe HU3Ko (3aKar), TO TOMyOble BOIHBI HOTTIOMIAIOTCS 32
nUBHEH TOPU30HTA, a 0 HablonaTend NOXOIAT TOJNBKO OPaHKEBhLIE U
KpacHele j1yud. OHH paccedBaroTCA M ONpeJelITIoT 1BeT Heba. Pacces-
HHE BUAMMOI'O CBETa HA MOJICKYIIPHBIX KOMMIIEKCAaX Ha3BIBAaeTCs pac-
cesHueM Panes.

Ecnu cBeTOBBIE BOJIHBI NONAJAlOT HA YaCTHIBI aTMOC(EPHOro as-
O30, pa3Mep KOTOPHIX CPABHHMM C JUTMHOM BOJHBI, TO 3aBUCHMOCTE
MOTOKA PACCesIHHOHW paiMalyy OT JUTHHBI BOJIHBI Mcuesaer. [loatomy
OelIblif CBET IIOCIIE PACCESIHHA OCTAaeTCA OenbIM. JTOT BHJ PaccesHus
oOpsacHAET Genslil uBer 00NaKoB, HE AAIOMMX A0xAS. OH Ha3bIBacTCs
paccegnreM Mu.

Ilornomenve paapanyu MMEET MECTO, €CIIM aTOMBI U MOIEKYIIBI
COCTaBJLIIOIIMX BO3LYX Ta30B, MEPEXOHAT B JAPYroe JHEPreTHIecKOe
COCTOSHHE IIPU BO3JEHCTBIM Ha HUX COIHE4HOH pamguanyu. Conneanoe
H3JIy4CHUE TOINIOMACTCA B OCHOBHOM B BEPXHMX CIOSIX aTMOC(ephbl
TakMMH rasamu, kak O,, Os;, CO,, H,0, O, N. MonekynspHbii 1 ato-
MAapHBbIi KHCI0PO, a TAKXKE a30T M 030H IOTIIOMAIOT YIbTpaduoneTo-
BBhIE JY9H HpakTHYecKu monHocThio. 1'a3sl Hy0, CO; u O3 normomaiot
undpakpacHyro paguanuo. B suguMoit o0nactu cmekrpa COIHEUHOH
panuanuu aTMochepHBIE Ta3bl HE NOIVIOMAIOT SHEPTHIO.

B pesynsTare nornomnieHus CONHEYHOH paguanu B aTMocdepe Ha
3eMHOH DOBEPXHOCTH MAaKCHUMalbHO BO3MOXHBIH IIOTOK pPagyalliu
(«TIO[30HHAN COMHEYHAS TOCTOAHHAL) yMeHbmaeTcs A0 1250 Br/m?.
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banaHc co/IHeYHO¥H pagnaynm

B pesyneTaTe B3aumMopeicTBus ¢ aTMocdepoli conHedHas pajaua-
M [0 IIyTH JO 3€MHO# MOBEpXHOCTH ociabigercs. Ilpenacrasienue o
pacipesieieHHH IIOTOKOB KOPOTKOBOIHOBOM PajHali MEXIy pasiny-
HBIMH [IpoLecCaMy OclIablIeHua B CPeHEM JaeT puc.43.

Uuconsanua - 100%

ObpaTtHoe
paccessHue
- 6%

Puc.43. Buznsl ociiaGneHns COHEYHOM paayaniy B aTMocgepe.

PexomennyeTcsa HaiiTi Ha puc.43 WUTIOCTpaNUK MepeuncIeHHBIX
HIDKE BOKHBIX TEPMHUHOB aKTHHOMETPHH!

~ mOpAMas pajManysg — Ta, KOTOpas NPUXOOUT OT COJHEYHOro
IMCKAa Ha IUIOIIAJKY HOJCTHIIAIONICH MOBEPXHOCTH, IEPIECHIUKYILIP-
HYIO COJIHCIHBIM JIydaM;

— paccesHHas paguialsi — Ta, KOTOpas IOCTymaeT oT HeOecHoH
noxrycdepsl, KpoMe IpIMoii;

— CyMMapHas pajyanys — CyMMa IpsIMOi U pacCEsHHOM.
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OINTUYHECKHNE ABJIEHNSA B ATMOC®EPE
Papyra

Panyra BuznHa, KOTAa CONHIIE HaXOMUTCS M03ay HAOGIIOOATEN, a
JOX7p — BHepenH Hero. Kaxxnas Kamms MoxeT co3nats 3¢ ekt pasio-
eHus 0enoro nBeTa B CHEKTp, €CIM OHA TaK PACIOJIOKEHA K COIHEY-
HOMY CBETY, UTO AJI1 Iy4eH, OoNafaroluMx Ha Hee, CO3MA0TC YCIOBUS
MIOJIHOI'O BHYTPEHHETO OTpaXkeHus, (puc. 44).

Puc. 44. O6pazoBanue kpacHoro (mox yriuom 42°)
u ¢uonerosoro (mox yrioM 40,6°) iryteit pagyru.

CHayana Jyd IOJIHOCTBIO OTpakaercs OT 3aJHCH CTEHKH KaIllx
BHYTpH €€ U IIOBOPAYMBAET Ha3a/ K HaOMIOaTen0. 3aTeM OH BHIXOMIMT,
HPETIOMIIAACH, U3 NMEPEOHCH CTCHKM KaIUTH IIOJ[ YIVIOM, ONpPEHE/IeMbIM
IIOKA3aTeNeM NIPENIOMICHHS KaIlly JUIS JaHHOH IJIMHBI BOJHEI, Pasiu-
qye MoKa3arelel IPeIoOMIICHH HEBEIIMKO, HO 3aMeTHO. KpacHsle y4n
oTionssioTes Ha 40° OT mepHeHuKYIApa K NMOBEPXHOCTH KALIM, a
duonerossie — Ha 42°.

Ecnm nper noxas u Habmrozatens BUAUT 5(QGEKT OT HECKOIBKHX
KaIeb, TO OH BUJIHUT KPacHbIE JIydH OT OJHUX Karelb, a (PHOJEeTOBEIE —
OT IIPYTHX, PacIlOJIOKEHHBIX HiKe (cM. puc.44). 310 06BACHAET IO-
CTOSIHCTBO PAacHONOXEHMA LBETOB B pagyre. Kaxmas kamid mpomycka-
eT uepe3 cebs UIHHAD JydeH cBeTa M MO3TOMY COCOOHA CO31aTh BCIO
IOyTy pamyTH, HO cnabylo 10 MHTEHCHBHOCTH. Jlyru OT MHOXKECTBa Ka-
nenk JaloT pealbHBIH, XOpOIIO BHIPOXEHHBIM 3(QPEKT Ayru pamyru.
Huxuss MOIOBHHA AYrU CKpHITA JIMHUEH TOpH30HTa. Pasnmumsa Ha-
OmrogaeMbIX PafyT 3aBHCAT OT pa3Mepa Kalellb U TPaeKTOPHH X maze-
HUA, TIOJIBEP)XCHHBIX BIAHMIO BETPA B 30HE HOXKIISL.
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rano

T'amo MoXHO HaOMIOHATH AaXe Yalle, 4eM paxyry. OHO BO3HHKAET,
€CIIM KPHCTAINYEeCKoe 0071aKo, yepe3 KOTOPOe MPOXOAMT CONHEYHBIH
WM JTyHHBIA CBET, HAXOAMTCS MOJ HYXXHBIM YITIOM K HaOmomaTelo.
T'amo 06pa3yioT TONBKO T€ KPHCTAIIMKH, Y KOTOPBIX IPU3MATHYECKAs
¢dopma 4 0Ch IPU3M IEPICHAUKYIIIPHA COMHEYHBIM Tydam. Ilpu aToM
CBET JOIDKEH IPOXOIUTH Yepe3 jiBe rpanu kpucramia (puc.45).Takoe
BO3MOXHO, €CITH KPUCTaUIMKA HAXOIATCA IO YIIIOM 22-50° ot con-
HEYHOrO Jy4a, KOTOPBIM monajer npsaMo B riia3 Habmogarend. Ocraib-
HbIC KPMCTAUIMKH 00Jiaka HE BHIIHBI, HO OHM MOTYT c(OpMHPOBATH
rajgo A1 HaGmomaTels, HaXOJIIerocs B Apyroi NO3HIMH.

i

Puc. 45. O6pazoBanue rasuo.

Muparxc

Bepxnuii mupasc — 310 cixydaii, xorna n3odpaxenue o6vekTa nom-
HATO Hal peanbHbiM ob6nexToM. IIpu 3TOM Iyun cBera, dhopMupyonme
u300paxKeHne o0beKTa I HaGlroaTens, OTKIOHAIOTCS BHA3 (puc.46).
Taxoe OTKJIIOHEHME BO3HHMKAET, €CJM BO3IYX Y 3eMJIM XolojgHee (WH-
BEPCHS), a 3HAYUT, IDIOTHEE, YEM BBINICIECKAIIUE CIIOU BO3AyXd. OTO
XapakTepHOo I IOJUIPHEIX PaliOHOB U XONIOJHBIX Mopeii. BepxHue mu-
paXu B 3aBUCHMOCTH OT BEPTHKAIBHOTO NPOQIIs ITIOTHOCTH BO3AyXa
OBIBAIOT CIUTIONICHHBIMH, BBITAHYTRIMH WM HHBEPTUPOBAHHBIMM (€CIIH
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IUIOTHOCTE OCOOCHHO PEe3K0 mafaeT ¢ BRICOTOM). ECid majeHue ILIOT-
HOCTM HEOAHOPOAHO IO TOPH3OHTAIH, MOTYT BO3HHMKATH CIIOMKHEIE
KOMOHWHAIIMH YYaCTKOB BCEX BHIOB BEPXHUX MUPAKEH, KOTOpPHIE HA3bI-
BaroTcs «dara Mopranay,

Puc. 46. O6pa3zoBadye BEpXHETO MHPaXKa.

Ipn Huorcnem mupasice N300paKeHNe OKa3hIBACTCA HIDKE HaOIIIO-
naemoro o0sekra (puc.47). Jlyuu ceera, GopMupyromme 06pas, OTKIO-
HAIOTCA BBepX. HivkHMIT MHMpax BO3HMKAET, €CIHM TEMIIEPaTypa OYeHb
OBICTPO NMamaeT C BBHICOTOH (BEPTHUKAIBLHBIA I'DPATUCHT TEMIICPATYphI
Gonpme 3,42 °C/100 M). B 3TOM cilydae ueM BEIIIE, TEM IUIOTHEE BO3-
IyX, ¥ B HECKOIIBKMX METpax HajJ MOBEPXHOCTHIO 3eMM 00pasyercs
Kak OBl 36pKalio JUIA CONHEYHBIX JTydell. HinkHui Mupax oObrdeH st
MYCTBIHB, HO 9aCTO BCTPEYAETCA JIETOM IIPH MOE3JKaX Ha aBTOMOOHIeE
1o acaNETUPOBAHHOMY IIOCCE.

Puc. 47. O6pasoBanne HIKHETO MUpPaXa.
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Benysbi

Kamnu 0GnakoB W TYMaHOB TaK Maibl, YTO CBETOBBIE BOJHEI,
B3aUMOJIEHCTBYS C HAMH, MOTYT UCHBITHIBATh IUQPAKIMIO U HHTEpde-
periro. [Ipu nubpakimy Ha KalULX IPOMCXOMHUT PaclpoCTpaHEHHE
CBETOBHIX BOJH B 3aTeHeHHBle obmactH (cM. puc. 42). 3a cueT MHTEp-
depeHnuE DPOXCXOIUT OKpamiuBaHue u3o0paxeHus. B pesynbrare
coueraHud Audpakuuy ¥ pedpaKiyy Ha KaIULIX M CHEXMHKaX BO3HH-
KAaIOT CBETOBbIE KPYI'H, Pa3fCICHHbIC KPYTOBBIMH TEHAMH H OKpamIcH-
HBIE B IIBETA PaIyTH WM rajo.

B 3aBHCHMOCTH OT IIOJIOXXeHU HabmomaTens nudpakiws IpUBOAUT
K NOSBJICHHIO Pa3HEIX M300paxkeHuii (puc.48). Ecmu nabmonarens skpa-
HHUPOBAH OT UCTOYHMKA CBeTa (moIoXxeHue A Ha puc.48), To conHue, Iy-
Ha WM YJIMYHBIH (POHAph, NPOCBEUMBAs, OKA3BIBAIOTCA OKDPYXXEHHBIMH
6eHYyamu, COCTOAINMMHU U3 YCPECAYIOIUXCS TEMHBIX M CBETIBIX ITOJIOC.
IMonock! GBIBAIOT 3aMETHO OKPAIIICHB! B [BETA PALyTH, IPUYEM BHYTPEH-
Hee KOJIbLIo roy6oBaToe, a caMoe BHEIIHEE — KPaCHOBATOE.

Puc.48. Obpa3oBaHue BEHIIOB H TTIOPHiL.

Ecmu HabmonaTens HaXOMUTCS MEXTY HCTOYHUKOM CBETa ¥ SKPaHOM
(monoxenue b Ha puc.48, B npupone — TyMaH, o651ako B ropax Wi IIOJi-
Ha, IOKPBITAs pOCOit), TO BOKPYT €ro COOCTBEHHOM TEHM Ha 3KpaHe BO3HH-
KAaIOT aHAIOTWYHBIE KPyTH, HAa3bIBAEMBIC ITIOPIAME, HUMOaMH, a B ropax —
OpOKEHCKMMM Tipu3pakamu. Bce 9TH sBiIeHus 00pa3yloTcs IpH IPOXOXK-
JCHUM CBETa yepe3 MeENKOKamelbHble 00IacTu KoHaeHcaluu. B cimygae
KPYIHBIX Kanenb Jubpaxifs He NPOMCXOMT, & BO3HMKAET pajyTa.
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Jlexyns 9
HN3JTYHEHUE 3EMJTU M ATMOCDEPbHI

H3nyyenmne 3eMHON MOBEPXHOCTH

3eMHas MOBEPXHOCTE MMeEET TeMmuepatypy okorno 300 K. Ilostomy ee
TEIUIOBOE U3TydECHUE IIPUXOMTCS Ha JUaNa3oH JUIMH BOJIH, CHIIBHO OTJIH-
Yaromuiica oT conHedHol pamuanmy. ITo 3akomy Buma, MakcuMmaibHas
JUIMHA BOJHB! COHEYHOTO H3myueHus A = 2988/5870 = 0,5 MmxM. D0 BH-
auMeii ceet. na usmydenns 3emn A = 2988/300 = 10 Mxm. D10 He-
BUIMMBIH, HHpakpacHBIH JHana30H JUTHH 3JEeKTPOMArHATHBIX BOJIH.

= 7 o S S

Puc. 49. ITonocs! NOFIONICHHS COIHETHOM 1 36MHOH paTuauy B aTMOChepe.
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Jluana3oHs! [UTMH BOJNH COTHEYHOIO M 36MHOIO U3ITyYeHMs YETKO
pazgensiorcs (cM. puc. 49) Ha ABa CHEKTpalbHBIX HHTEpBana. OMB
COJIHEYHOTO H3iydeHus kopode 4 MkM. OHO Ha3BIBAETCA KOPOTKOBOII-
HOBEIM. BONHBEI 3eMHOro M3nmydeHus — juiHHee. OHO Ha3pIBAaeTCA
ITHHHOBOJHOBBIM.

W31yqeHne NOBEPXHOCTH 3€MJIHM HEIb3SA CUUTATh M3Ty4CHHEM a0-
COMOTHO yepHOro Tena. Ho 1 Bcex BHIOB IOACTUNAIONIEN MOBEPX-
HOCTH MOYHO NOXOOpAaTh MOCTOSHHBIH MHOXHUTENL 8, OMU3KUH K €1H-
HHUIIE, TAK, YTO U3AYUCHHE 3€MHOI IIOBEPXHOCTH Eg MOXKHO € BBICOKOH
TOYHOCTHIO BEIYHCIHTE IO GOPMYIIE H3IIYyUeHH CEpOro Texa:

ES =5'(5T4.

KoagdumenTt «cepoctn» & camslil Gomnbloi ot cHera — 0,995, a
CaMBIi MaleHBbKHI A moBepxHocTH Boasl — 0,91, B cpenneM nosnara-
T 6 = 0,95.

Hornoujerne pagnaymn B armocgpepe

Ta3kl, B OTIMYKE OT TBEPIABIX TEN M XXHAKOCTEH, NOTJIOMAIOT pa-
JMaIHI0 CEJIEKTUBHO, T.€. TOJNBKO OTAENBHBIC JUTMHBI BOMH. Kaxmblit
ras NoIJIOIAeT TOJNBKO CBOHCTBEHHBIE €My AIMHBI BONH. I'MaBHEBIE aT-
MOC(epHbIE Ia3sl (a30T U KHCIOPOJ) NMOTTOMIAIOT HHPPaKPacHYIo pa-
JHANKI0 coMHNA (cM. puc. 49). 3T0 NpOHCXOJUT B BEPXHHX CIIOSX aT-
Mocheps!. ’

OCHOBHEIME TIOIVIOTHTEIIAMY 3EMHOH paJualuy ABIAIOTCA (B IIO-
PAIKE BAXXHOCTH) BOJISHON Iap, YrIEKHUCIEIH ra3 M 030H. B nocnennue
FOMBI, B CBSI3M C POCTOM TEXHOI€HHBIX BHIOPOCOB, y4€HBIC IPOTHO3H-
PYIOT YBEJIMYEHHE POJY METaHa B IOTTIONICHUN 3eMHOH panmarym. Ho
IIOKa poNb METaHa elle O4eHb Maja.

Ha puc. 49 npuBeneHL! IOJIOCH MOTTIOMIEHHS 3THX Ta30B U MONOCH
NOTJIONEHNS BCEMU ITOITIOTHTEISIME BMecTe. BUIHO, YTO monocsl mo-
TJIOIIEHNU aTMOC(EPHBIX ra30B UMEIOT OYEHb CIO0XKHOE PaCIOJIOKEHHUE.
OTO CynIECTBEHHO 3aTPYAHACT pacdeThl. BHHO TaxKke, YTO B ApaNasoHe
JUIH BOJH OT 8,5 mo 12 MM armocdepa IpakTHYIECKH IIPOITYyCKAeT BCE
H3Ty4yeHue. JTa 00NacTh Ha3bIBACTCS «OKHOM IPO3pavyHOCTH» arMoche-
pel. JIro6oit ra3, KOTOpHIH IOIIOIIAET Pajyalliio B AUANa30HE aTMO-
cdeprOro oxkHa (HaIpuMep, METaH), IPU POCTE €0 KOIUIECTBA MOXKET
MPHUBECTH X CEPHE3HBIM M3MEHEHIAM OalIaHCa SHEPTHH IUIAHETHI,
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lpornsonsnyverne armocgpepsi,
NMapHHKOBbIA S¢hhexr

ITo 3axony Kupxroda raspl, KoTOphle MOMIOIAOT SHEPTUIO, TOIDK-
HBI ¥ M3]Ty4aTh ee. JTO 3HAYMT, YTO aTMOChepa, TeMIleparypa KOTOpoi
Onu3ka K TeMIlepaType NOACTHIIAIONIEH MOBEPXHOCTH, TAKXKe H3IIydaeT
IUIMHHOBOJNHOBYIO papuanuio. Wamyuenue atMocdephl HAnpaBIeHO BO
BCE CTOPOHBI, II0ITOMY OJHA €r0 YacTh BO3BpAlacTCs K MMOBEPXHOCTH
3eMiIM (OHA Ha3bIBACTCA MPOMUBOUINIYYEHUEM amMMOChepbl), a IPYyras —
YXOIMT B KOCMOC (OHa Ha3bIBACTCS YXOOSUUM UAYUCHUEM).

IIpoTuBousnyyenue arMochepbl YMEHBUIAET IOTEPIO TEIUIA 3€M-
HOH IOBEPXHOCTHIO M NPUBOJAUT K BOSHUKHOBCHUIO HAPHUKOB020 (-
gexma. BaxxHOCTh MapHUKOBOTO 3 deKTa I KU3HU Ha 3eMIie mosc-
HseT cremyromuil npumep. Panee mokazano, uro ecnu 661 3emis Gbira
abCONIOTHO YEpHBIM TENOM, TO OHA, Ioiydas or CONHIA SHEPTHIO
So = 1380 B1/m’, umena 651 Temneparypy Ty = (So/4c)*= 284 K. Onnaxo
TIIOJIOBMHA 3¢MHO IOBEPXHOCTH 3aKpbiTa OONaKaMu, IOITOMY aab0eno
3eMiM Kak IUIAHETHl JOBOJIBHO BhICOKOe — a = (0,33. Dro 3HAYMT, 4TO
ToJibKO yacTh 3Hepruu Comana (1-a) Sy yuactByer B (popMupoBaHHA
PaZMaLMOHHOTO PaBHOBECHA Ha BEPXHEH IpaHHLE aTMOchepsl, T.€. TeM-
neparypa paBHOBecHs paBHa Ty = (So(1-a)/4o) =253 K.

VmenHo nmapHUKOBEIH 9(eKT 00BsACHICT, IOYeMy KE Y IOBEPXHO-
CTH 36MIM TeMIlepatypa B cpeqaeM 6nmzka k 284 K. CyTts mapHuKoBoro
9¢dexra MOXKHO YSICHUTB, HCIOJB3Ys NPOCTEHIIEE ONHCaHHE IIporecca
1IepeHOCa JUIMHHOBOIHOBOM pasualiy B atMocdepe, KOTOpYIO Ajis Kpart-

KOCTH MOYKHO Ha3BaTh Mozenbio Cumrcona — I'ymu (cm. puc. 50).
Yxo, ee
Han%gllme Sy(1-a)/4

ort

1

207 =cT+ o7}
ar? Yl?amzenne Gayanca
2 SHEpraa ¢aog

c]‘;} A

=213 75253 77=301 7,=333 7 =358

Puc. 50. TToToku paguamuu B aTMochepe, cocTosuIei U3 Tpex
TIONHOCTEIO NMOTNOMAIUX ATUHHOBONIHOBOE N3TyYCHUE CTIOCB.
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Mpennonoxum, 9ro aTMocthepy MOXHO pa3OuUTh Ha HECKONBKO
cioeB (Ha puc. SO Ha TpH), KWKIEI M3 KOTOPHIX MMEET NOCTOSHHYIO
TEMIIEPaTypy ¥ M3IydaeT SHEPrHio, Kak abCOMOTHO YEpHOE Teno, B
JBYX HAIPaBICHHUAX — BHU3 ¥ BBepX. Kaxkapii cJI0H 1moyvyaeT SHEPIruio OT
IBYX cocezieil (CBEpXy M CHU3Y) M IOJHOCTBIO Ioriomact ee. Mckmode-
HUS — BEPXHHUIA CIIOH (OH ITONyYaeT SHEPTHIO TONBKO CHM3Y) M HOJCTH-
JIAYOILAs TIOBEPXHOCTH (OHA MONYYaeT SHEPTHIO HE TOIHLKO OT arMocdep-
HOTO CIOA CBEPXY, HO €ILE U MOIJIOIIAET COTHEYHYIO SHEPIHIO).

IlycTe Kakabil COH HaxOOWTICA B COCTOSHHM PaJUallHOHHOTO
paBHOBeCHS. YpaBHEHUSA pajHalliOHHOIO PaBHOBECHS COCTaBIANOTCH
Tax, KaK noxa3aHo Ha puc. 50 mis cnos HoMep 2. OTH ypaBHeHus obpa-
3YI0 3aMKHYTYIO CHCTEMY, KOTOPYIO MOXHO PENIMTH M IONYYUThH paB-
HOBECHBIE TEMIIEPATYPHI BCEX CIIOEB.

201} = 0+0T; ofy = 207y T - 4/8.]( 1a)
207 = oI} + oTF oI = 3077 4
2 1 3 3 1 T T 2/.5
2075 = oI5 + 6T | |o%f = dory | T2 B Tli‘fi
20T} = of3 + o7 ofy = so1;! 300 p
7, =1, ¥4
Sp(1- - 4=0
cTs"=———U( a)+ GT: 6Tf=-——sﬂ(: ) T. —T%
s 41

Pemenne moxaspIBacT, KaKyl0 YacTh SHEPrUM KXIBIA CIOH 3a-
IepKuBaeT U Bo3Bpamact BEu3. OHO 00BACHAET, II09eMy TeMIEpaTypa
CJIOEB ITaJIa€T C BHICOTOH (KaK 3TO MMEET MECTO B pealbHOil atMocde-
P€) ¥ TONBKO CaMbli BEPXHHMIl CIIOH MMeeT Ty TeMIepaTypy, KoTopas
Tpebyercs A paAuallMOHHOI0 PaBHOBECHS IITIAHETEI.

OHO mOKa3kIBAET TAKXKE, YTO TEMIIEPATYPa CaMOro HIDKHETO CJ0s
aTMoc(epEl 3aBUCHT OT YHCIIA MOTTONIAOIIMX CIIOEB, KOTOPOE Ra3biBa-
eICsl ONTHYECKOH TOMmMMHON arMocdephl (3TO CIENCTBUE THIIOTE3BI
HOJHOTO NoriounieHud). KoaugecTBo CI0eB 3aBUCHT OT MAacChi IOTJIO-
IIAIOIMX ra3oB B atMmochepe. 3emuas ammocgepa onmuvecku mow-
Kas, 9To0b1 JobuThes TeMuepaTypsl 1s =300 K, HyXHO JOHMYCTHTB, 9TO
TIOITHOCTHIO TIOTTIOINAIOIIMX CIOEB BCETO JBA.

ITOT TPOCTOH MpHMEP ITOKA3BIBAET, YTO KOHLEHTPAIN NapHUKO~
BbIx razoB B atMochepe (H20, CO,, O3) o6ycnoBnuBacT najeHue TeM-
neparypsl ¢ BHICOTOH M peryiupyer 3HaueHHE TeMIIEpaTyphl NOACTH-
JatoIed MOBEPXHOCTH B MacliTabax Bcel MIaHEeTEl.
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PagnalHoHHbii 6a1aHc

PazpocTs MeXx Iy M3IydyeHueM MOJACTAIAONIEH oBEepXHOCTH Eg 1
IPOTHBOM3IYy4deHHEM atMochepr! £, Ha3pIBACTCS 3PhexmueHblm uziy-
yenuem Foy :

E3‘b =ES—Ea'

OddexTHBHOE H3TyUEHUE XaPaKTEPH3yeT YUCTYIO MOTEPIO JHEP-
I'MH 3€MHOM MOBEPXHOCTBIO NPH M3IydYeHWH. Ero xapakrepHoe 3Hade-
HHUE COCTABIIET IPUMEPHO 25 % 0T M3IyYeHHd YepHOTo TeNna IPU TCM-
nepaTtype nogcrumiaromel mopepxHocti. OHO 3aBHCUT OT TEMIIEPATYPH
U BIaXHOCTH BO3AYXa: C POCTOM TEMIIEPaTyphl pacTeT, a ¢ POCTOM
BIAXHOCTH yMeHbInaeTcs. BeieacTBue 3aBUCHMOCTH OT TEMIIEPATYPHI
s dexTHBHOE M3NyUYECHHE HMMEET CYTOYHBIA M TIOJOBOH XOJ, HO IO-
CKOJILKY OHO 3HAYMTENHHO MEHBIIE CYMMapHOH pajuaivy M, rIaBHOE,
3aBUCUT OT aOCONIOTHOH TeMIIepaTyphl B YETBEPTOH CTENEHH, TO U CY-
TOYHBIH X0 €ro Majl i HE TaK CHIBHO BIHACT Ha SHEpreTHuecKuii Oa-
JaHC OBEPXHOCTH, KaK CYTOYHBIN X0 CYMMAapHO! pajiialiyy.

[punsgro cuntath 3PPEKTUBHOE UNYUCHNE TIOIOKUTEIBHbIM, €C-

I OHO HAmpaBlleHO BBepX (MOACTMIAIONAs ITOBEPXHOCTH Harpesact
armocepy). BriBarot cinyuan, xorza arMoctepa Temiee, 4eM IOACTH-
Jamas IoBepXHOCTh M 3G (eKTHBHOE M3ITydeHUE OTPUIATENBHO, T.C.
HallpaBlI€HO BHU3. DTO BO3MOXKHO IIPHM CHIBHBIX MHBEPCHAX TeMIiepa-
TYpHl, HO Habmomaercs penako. OOBMHO 3HaueHue dPHEKTHBHOrO H3-
Ty9CHUA TTOJOXKHUTEIHHO.

DHepreTUYecKue yCIoBUA Ha 36MHOH IIOBEPXHOCTH ONPEREIIIOTCS
COBMECTHBIM OEHCTBHEM KOPOTKOBOJHOBOH M IJIMHHOBOJHOBOH pa-
IUaIyyd. OTH YCIOBHS XapakTepU3yeT paduayuonHblli Oananc tonCTH-
naronieii TOBEPXHOCTH.

Pammaruonnsiii 6ananc (Rg) — 3T0 pa3HOCTh 3HAYEHIS TIOJIOIIEHHOM
CyMMapHOii paguaiuy ot coiHIa (Qs) U 3pheKTHBHOro M3IydeHms:

R =Q,-E,, npu Q =(Isin(h)+il-a), E,=E, ~E,.

PannanuosHbl 6aaHC ONPERENMIOT Ui PasiMYHbIX IPOMEXKYT-
KOB BpeMEHM (MIHOBEHHBIH, 3a CYTKH, 33 MeCAL, 3a I'OX). MIrHOBEHHbIE
3HAYEHMA MMONYYalOT IO pe3ynbTaTaM H3MepeHud. 3a gpyTrHe mpoMe-
XKYTKH €T0 NOTy4YaroT MU0 IyTeM OCPEeRHCHHs JaHHBIX, MO0 pacyer-
HBIM ITyTEM.
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PanuanumosssIil GamaHe MMeeT CYTOYHBIH M rofoBoi xon. B cy-
TO4YHOM Xone (puc.51) OH MOYTH BCerna MOJIOKUTENEH B JHEBHOE BpE-
Ms, TaK KaK [OCTYIUICHHE CONBEYHOH pafualuy OOBIYHO 3HAYUTEILHO
npesbimiaer 3¢ dexruBrOe H3ydenue. Houblo paguanuonHbIH OanaHc
otpuuarencH. Ilepexox depe3 Hynb pajMaMOHHOTO OajaHCa IIPHXO-
JMTCA Ha CBeTIIOE BpeMs (34 Jac I0 3axoja COMHIIA M Yepe3 Jac I10CIIe BOC-
XOHa).

MecCTHOE Bp eVs, 41

Puc. 51. CyTounsiii X0 COCTaBIMIONIMK pafHalHOHHOTO GanaHca.

B ronorom xome (puc. 52) paguanMOHHBIH OanaHC BCernaa moo-
xureneH, npumepso 10 40° mmpotel o6oux monymapuii. Ha mupore
50° B TeueHME TpEX 3UMHHX MECANEE PaIMANMOHHEIH GaNaHC OTpHIA-
TelleH. B BBICOKMX IIMPOTax pafMalMOHHEIH OamaHC MOJIOXKUTEICH
TOJILKO BO BpeMs IOJsIpHOTo jeta. OueHb BaXHO 3HATh pacrpelelIiCHIe
3HaYeHUH CpelHuX 3a IOX 30HAJBHBIX 3Ha4YeHWH pajualMOHHOrO Oa-
JaHCca, TaK KaK OHHU ONpPEHensioT o0nacTH 3HeprocHaOXEHHS aTMO-
chepHON HUPKYILIINN,

M3651TOK 3HEpruM ofpasyerca B mMmpoTHOM mosce ot 40%50.m. so
40°%.1m. B 5T0if 067IaCTH OH PaCXOLYETCs B OCHOBHOM Ha HCIIapPEHHUE, U
B ()opMe BOIAHOTO Iapa INEPEHOCUTCS B yMEPEHHBIE U NOJAPHbIC 1IH-
POTE], TIE Iap KOHIEHCUPYETCs, OTAaBas CoAepKalieecs B HEM TEILIO.
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Puc. 52. CpennerooBoit 30HaNLHLIN pafwalMoRHEH Ganasc.

bonee neransHO MOXHO OXapakTepH30BaTh OGJACTH HAKOIICHHS
¥ PaCXOIOBaHMs TEIIa B CHCTEME NOJACTHIAIONAS MOBEPXHOCTE — aT-
Mocdepa ¢ IOMONIBIO KapThl PaHaliuOHHOro Ganadca (puc. 53).

By %o 49
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Puc. 53. Paguannonusiii GanaHc 3eMHOM OBEPXHOCTH 3a TOX (M)I)K/Mz).

Haubonpiue 3HaYeHUA pagHalliOHHOro GanaHca NMPHXOMATCS Ha
OKEaHBl TPONUYECKOH M CyOTponudeckoil 30H. JTo 00BICHACTCS pac-
IpENEIeHneM 00MaqHOCTH M pa3nudaneM ansbeno. B pesynbrate umeH-
HO TPONMYECCKUH OKEaH SABIAETCS IOCTaBIIMKOM JHCPTUH I aTMO-
cEpHBIX IIPOLECCOB.
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Pauanuonsslil 6ananc 3eMay Kak IUIaHETHl IOKa3aH Ha puc. 54.
3HaYeHHs IOTOKOB SHEPI'MH IPUBEAEHBI B MPOIEHTAX OT IOTOKA COJI-
HEYHOM paJuanyy Ha BepXHed rpaHuIie atMocdepsl.

B xocuoc or B rocuoc o1 Or conEna Otpasanoch B ROCKOC
nogeTRRAIomeR aruoc fepH 100 3p
DORepXEOCTE § 64 b

Jnunnvaoniosoe Kopemxoeoznoase
uRyvenug ‘ USTYHERYE

EPD H\\Lnomomelon Y
: m%\ c-:pn%c(bepe/
Temro ot fegio-

KOHJEHC-

Mpormso e nepepaga 7

H3yTcHAE

auoc depu 96 Komseras
l Hemaperge B Typbynes-

Tornomeso B 6 rﬁ'neno

'rpong; ‘b'% e 901' 3eunz
psMay PaccpafHas 4

TofCTANANMER
gogepxrocts 117

THGCTE-

PHc.54. PagnandoHHBIH 1 TenI0BOH 6alaHChl CHCTEMB! 3eMilsd —
arMocdepa U OTAENBHBIX €€ JacTel.

3emiIs KaK ITaHeTa B IETIOM HAX00umcs B COCTOSHHM PafHalioH-
HOTO PaBHOBECHs: MOTOK npuxonmeil or Colnsua paiHalyHd ypaBHO-
BEIIICH MOTOKOM OTPa)KEHHOH KOPOTKOBOTHOBOH H YXOIINICH IMHHO-
BOIIHOBOM pamuanuy. [loBepXHOCTE 3eMJIIM He HaxX00umca B COCTOSIHUU
PagHALHOHHOTO paBHOBecHA: 3(QQEKTHBHOEC H3IydYeHHE TOJIBKO yac-
THUYHO KOMIICHCUPYET IPUTOK OT IOTJIOINEHHOH paJualyHy, 3a CYeT H3-
OBITOYHOM PHEPIUH OCYIIECTBIIETCS UCIApeHHe U KOHTAKTHAA TEIUIO-
nepeAada OT HOACTHIAIOMIEH IOBEPXHOCTH B aTMOCHEDY.

AtMocdepa TakKe He HAxoOumcsa B COCTOSHHM PaJdallHOHHOTO
pasuoBecus. [ToTox sHeprum B atMocgepe Gonblue, UeM paJualOH-
Hble IOTOKH. DTO HE 3HAYUT, 4TO arMocdepa uMeeT Ooiblle JHEPTHH,
yem npunuio ot Conxua. OTO 3HAYUT, YTO CKOPOCTE Mpeobpa3oBaHus B
atMocgepe Gonblle, YeM CKOPOCTh YCTaHOBICHHs PaIHAIlIOHHOTO
paBHOBecus. VIMEHHO 3TOT 3amac MowHOCmu TIO3BOIsIET atMocdepe
coBepIIath paboTy IO NEPeHoCy BO3AYIIHBIX Macce.
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Jlexynsa 1 ov
TEIJIOBOH PEXXHM IMTOACTH/IAIOLYEH
TTOBEPXHOCTH

TennoBosi 6as1aHC 3€MHON MOBEPXHOCTH

OCHOBHEIM HCTOYHHKOM TEIUI2, IIOCTYMAIOMIET0 Ha HOACTUIIAIO-
INYIO HMOBEPXHOCTB, ABIIETCS COJHEYHAS PATUAIMA, IOTJIOUICHHAS B
TOHKOM CJIO€, TONIMHOM HECKONBKO MILTUMETPOR ((Os). OHa 1moiHo-
CTBIO NIPEBPAlIaeTCs B TEIUIOBYIO JHEPrHI0. TeruoBas sHeprud mo-
BEPXHOCTHOIO CIIOS Tiepefaercs BBepX (B atMocdepy) myTeM TEeIoBo-
ro m3naydenus (Es) , KOTOpOe 9aCTHYHO KOMIICHCHPYETCS IPOTHBOM3-
TydeHueM atMocheps! (£,).

IornomenHas cOMHEYHAs pagHamys U CyMMapHas HOTeps Teruia
Ha U3ITyYeHHEe NOJCTIIAIONIEH MOBepXHOCTH (3GPEKTHBHOE UITYyUCHHUE
(Esp)) B CyMMe ONpPENEIIOT PafHalMOHHBIH OalaHC MONCTHIIAIOIICH
oBepXHOCTH (Ry), T.6. CKOPOCTh H3MEHEHHs HEpruy B 1 M° moBepX-
HOCTHOTO Cnos. Ecnu O»l MOBEpXHOCTHEIN CIIOH HaxoOwics B COCTOS-
HUH PajMalFiOHHOTO PaBHOBECHS, TO PAIHAIMOHHEIN OanaHc Obul GBI
PaBeH Hymo. DTO YCIOBHE ONpPEAesuio OB TeMIIEpaTypy HOACTHUIIAKO-
nielt noBepxHocTH. ONHAKO PajMAIMOHHOEC PAaBHOBECHE yCTaHABIHBA-
€TCA MEIUICHHO, U 103TOMYy B (DOPMHPOBAHUM TCMIIEPATYphl TOICTH-
NameH NOBEPXHOCTH NPHHUMAIOT Y4aCTHE APYIHE HPOLIECCHl TEILIO-
nepeHoca.

JLi1 nioruManusa ocoOeHHOCTEH Cltof MPOIECCOB BONMM3K NOACTH-
JArOUIEeH MOBEPXHOCTH BAXKHO 3HATH OCHOBHBIE CBOMCTBA Pa3IMYHEIX
THIIOB 3TO NOBepXHOCTH. OHH IepeIncIeHs! B Ta0I.7.

H3menenue BHYTPEHHEH SHEPIMH MOBEPXHOCTHOTO CIIOS 3E€MITH
TONIIMHON ¢, MMEIOIETO TEIUI0eMKOCTh C U IUIOTHOCTH P, MOJKHO 3a-
oucats B Buge pCd 07/0¢t. OHO IPOUCXORUT HE TOJIBKO 32 CYET pafua-
IMMOHHBLIX TIPONEccoB. 13 MOBEPXHOCTHOIO CIIOS B HEHACHINICHHEIH
BO3/IyX IIOCTOSHHO HCHApsSeTcs BOAa. YMHOXHUB H3MEHEHHE KOJTHIECT-
Ba COJICpIXKAILIEHCS B MOBCPXHOCTHOM CITO€ BOIEI (CKOPOCTH UCTIAPCHHS,
E) Ha CKpBHITYIO TEIOTY HCHapeHHsa L, MOKHO OLICHHTH 3aTpary Teruia
Ha ucrapenue (LE).
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Tabnuya 7
Hexoropsie CBOCTBA PATIHYHBIX NOACTHJIAIOUINAX NOBEpXHOCTell

% P} i) & < E < § o] &2

8| =|585 2E ale RE & 5

Mareps SHE R

m o 3 = [E ﬁ A

ILnoTHOCTS (p),Kkr/™° 1,2 {1000920 (100 480 [1600)1600 (300 (2700
Y penbuas rennoeMkocts (C),

To/xr/K 1005 |4190{2100|2090}2090} 800 | 890 |1920] 750

Bpewmst yctanoiieHus paguantor- | 0 (5
HOTO paBHOBecHA B croe 1eM (1), 9 | cek)

TemnepaTyponpoBOAHOCTH
), w/c 108 20,5 10,14(1,16,0,38]0,05]0,2410,18} 0,1 }1,43

461211021 1,111411,610,61(22

OT MOBEPXHOCTHOTO CNOSI HENpPephIBHO uueT moTok Temna (G) B
Gonee TyGokue clOM MOACTHIAIONIEH IMOBEpXHOCTH. Betep Han non-
CTHJIAIONIEH OBEPXHOCTHIO CO3JIACT 3HAYMTENbHEIN TOTOK Tenna (P) 13
BO3yXa K MOICTMIAIONICH HOBEPXHOCTH WIM B INPOTHBOIONOXXHOM
HaTpaBICHUY.

TIockonbKy MOBEPXHOCTHBIN CIIOM OYE€Hb TOHOK, TO Ha M3MECHEHME
€ro TEeIUIOCONEPKAHUA TPATHTECI HAMHOTO MEHBILIE 3HEPIHH, YeM I10-
CTymaeT CBepXy M cHu3y. I1o 3TOH NpHYMHE MOMXHO CYHTATh, 9TO
TEMIIepaTypa MOBEPXHOCTHOTO CIOA B 000 MOMEHT GOpMHUpyeTcs B
pe3yNpTaTe TOTO, YTO PagUHallMOHHEIA OallaHC KOMIIEHCHPYETCS CyM-
MapHbIM JCHCTBMEM BCEX OCTAIBLHBIX HOTOKOB SHeprum (puc. 55).
VYpaBHeHME, BEIpaXamllee PaBCHCTBO HYIIO anre0pauuecKoil CyMMEI
BCEX NOTOKOB AHEPTUM HA IOACTHUNAIONIEH HNOBEPXHOCTH, HA3BIBACTCS
YpasHeHuemM mennogozo bananca NOACTHIAIMECH NOBEPXHOCTH.

E,~E;-E, Q=0 -a)(I’I-i)sin(h

LE

(Qe—E )Y LE+ P+ @ = pcd%

b (€= (G —E )+ LE+P+G = a]

Puc. 55. K BEIBOxy ypaBHEHNs TEIUIOBOrO OallaHCa MOACTHNIAOMEH HOBEPXHOCTH.
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YpaBHEHHE TeNI0oBOro 6anaHca ONpeAeIIeT TeMIEPaTypy MOATH-
Jaronied MoBEPXHOCTH. MakcuMaibHas TeMIeparypa JHOIDKHA HaOlo-
JIaTBCA B IIEPHOJ MaKCHMAJIFHOI'O 3HAYEHMs paJMaldOHHOrO OanaHca,
T.e. TOrAa, KOrZa MAaKCHMalbHa CyMMapHas COJHEYHas paJuaiis
(06BI9HO 3TO MOMEHT MeCTHOTO HoMmuHs) (puc. 56).

£y

lLEP

+
G Hous

: Aeny
G

Puc. 56. Cocrapnsiomiue ypaBHeHHs TEWIOBOTO GanaHca
B Pa3HOE BpeMA CYTOK.

3HadeHME MAaKCHMAaJbHOH TeMIepaTypsl NOJDKHO 3aBHCETh OT
CBOICTB IOACTHIAIOMEH ITOBEPXHOCTH, KOTOpPBIC BIHSIOT HAa JpyTHE
COCTaBJIAOIIKE TennoBoro 6ananca. Hanpumep, i BIaXXHOH HOBEpX-
HOCTH XapakTepHO Ooupillee MCIAapeHue, 4eM I CYXOH, a 3HauHT,
MakcHMaJbHas TeMIlepaTypa BIAXHOH ITOBEPXHOCTH OyIeT MEHBIIE,
4YeM CyXOH.

MuHnManpHas TeMIEpaTypa JI0JDKHA HaOMIoaaTbCs B MOMCHT MU-
HUMaJIBHOTO DPajHallMOHHOro OamaHca (0OBIMHO 3TO OBIBAET BCKOpE
TIociIe BOCX0/a CONMHIA). B 3ToT mepuox ucnapenue GIU3K0O K HYNIO U
Jaxie BO3MOXKHA KOHJeHcauusA Brnard. [lopcTwinaromas mOBEPXHOCTH
TOIY4aeT TeruIo U3 aTMOCchepsl.

TernzionepeHoc BHYTPH [esATe/IbHOro C/10s1

TemriepaTypa HOZCTHIAIONIEH TOBEPXHOCTH BCEIA OTINYAETCA OT
TeMmIlepatrypsl B IitybuHe mesrensHOro ciosf. Ecmu rae-aubyns B mpo-
CTPAaHCTBE BO3HHKIA Pa3sHOCTh TEMIIEPATYpP, TO BHYTPEHHSS SHEPrusi
nepesocHrcs U3 obnactu ¢ Oosiee BBICOKOH TEMIIEPATYpOH B 00/1acTh C
Oonee Hu3KoM TeMmepaTypoH. I onucaHus 3TOro NpoLecca UCIIOIb-
3yeTcsl TEOpHs TEIUIONpPOBOAHOCTH. Pasnmmuue Mexny uubopManmex,
KOTOPYI0 MOHO IIOJNYYUTh C IIOMODIBIO TEPMOAMHAMUKHA H TECOPHH
TCIIONPOBOAHOCTH, IPODIE BCETO YSICHUTH HA IPHMEPE TOPAUEro
CTEPXH:, MOMEILEHHOI0 B XONOAHYIO Boxy. C IMOMOINBIO TEPMOIVIHA-
MHKH MOKHO BBIMHCIMTH KOHEUHYIO TEMIICPATYPy CHCTEMBI CTEIKEHb
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— BOJla, KOTOpasi BO3HUKHET IIOCNIE yCTaHOBICHUA paBHOBecwst. Ho ¢
TIOMOIIIBI0 TEPMOIMHAMUKH HENB3sI ONPENEIUTh TEMII H3MEHEHUA TEM-
mepaTrypsl WM BpeMs AOCTYDKeHMS paBHoBecus. IIpomnecc maMeHnenms
TEMIIEPATYPHI ABIAETCI NPEIMETOM TEOPHHU TEINIONPOBOIHOCTH.

Tlepenaua Teruia B TBEPABIX TelaX OCYLIECTBILIETCS Yepe3 Koneba-
HHA 9acTHI (MOJIEKYJI, aTOMOB), 00pa3yIoIHX KPUCTALIMYECKYIO pe-
meTky. YacTuue! ¢ 6osree BEICOKUMHU SHEPTUAMH BO36YkKAAOT Kojaeha-
HUA coceqHuX yactul (puc. 57).

-

fTemm

Puc.57. MexaHU3M TEIUIONMPOBOAHOCTH B TBEPABIX TEIaX
(xoneGaHys aTOMOB KPHCTAILIMYECKO# PeIleTku),

Ormmucanue IIpoueccca TCIUIONPOBOJIHOCTH, BIICPBBIC NPCAIOXKCHHOC
CDpre, OCHOBAaHO Ha KOHLICIIIIAK famaxca TerIa B ClI0c Martepuala.

) > Tk
f
s Gl T SQ T Girtd)
y
z oHdz

Puc. 58. Cxema GanaHca Temia, UCNONb3yeMas IPH BHIBOJE
YpaBHEHHS TEIIONPOBOHOCTH.

Ha puc. 58 nokazaHa MOAeNb KOJIOHKH I10YBEI, MOJ0XXEHHON TOpH-

-30HTAIBHO. Yepes cedeHue z, TeMIieparypa Kotoporo 7(z), HAET NOTOK

teria G(z), a uepe3 cedenue z-+dz, Temmeparypa KOTOPOrO MEHBIIE,
yem T, ¥ pasHa T(z+dz), MieT MeHBIIMI IO BEMMIMHE NOTOK G(z+dz).
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3a c4eT yMEHBIICHHA IOTOKA TEIla B CIOC¢ TONMIMHON dz HaKarmuBa-
€TCA TEmI0 60, KOTOPOE UACT Ha YBEIHUYCHUE TEIUIOCOACPIKAHMS COA
pCdoT/ot .

BaxzelnmuM B TeopuH TEIIONPOBOIHOCTH OBIIO NPETIOIOKEHNE
XK.Dypre 0 TOM, YTO NOTOK TEIUIA B II060M Ce4eHHEe NPONMOPIMOHATICH
TPajueHTy TeMIEPaTypHl.

KosddunuenT nponopusoHanbHOCTH Ha3bIBAIOT KOIGPUIHEHTOM
TEIIONPOBOTHOCTH. 3HaUYEHUA KO(DPUIMEHTOB I Pa3HbIX MaTepua-
TIOB OBLIK BIOCIECACTBUM ONPEAENEHE! SKCIEPUMEHTAIBHO. BhITo moKa-
33aHO, YTO 3TH KO3(QUIMEHTHl IPONOPIHOHAIBHEl IUIOTHOCTH Mate-
pHaga U €ro TEINIOEMKOCTH, I03TOMY YHOOHO HCIIONBL30BaTh BMECTO
k03¢ HUIHEHTa TEMIONPOBOIHOCTH @ KOID(UIHEHT TeMmepaTyponpo-
BoaHocTH A=a/C/p. B pesynbrare cocTaBnenus O6anaHca IIOTOKOB TeIuIa
Qypee nomy4YHa ypaBHEHHE IepeHOca Telna, KOTOpOe HashlBacTCA
YPagHeHueM menionposooOHoOCmU.

oT oT
80 = Cdm— = CpSdz—, = Br,
Q = Cam=—- = CpSds—=[0] = Br
oG
6Q=S(G(z)-—G(z+dz))=——5——sz,
z
oL 36
ot Oz
oT oT Bt
G=—-ag—=-Cph—||Gl=—,
a yA p aZ [ ] M2
Bm M2
=-——————’7\, =—
o] =2 )=
2
ar _, 01|
ot Oz>

INockoneKky KO3(h(GHUIHUEHTH TEMIEPAaTyPONPOBOJHOCTH pa3iind-
HBIX BUJIOB €CTECTBEHHBIX HOACTHNAIONIMX OBEPXHOCTEH B HaCTOALIEE
BpEMA XOPOILO U3BECTHAI (CM. TalII. 7), C MOMOIIBI0 YPAaBHEHMA TEILIO-
OPOBOAHOCTH MOXHO NPOAHANU3UPOBaTh XapakTep paclpOCTPaHEHHS
TeMIIepaTypHl B IIIyOb ACATENHHOTO CIIOA.
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- JIs 9TOTO MOJIE3HO YIECTh, YTO BCIESACTBHE NEPHOAMYHOCTH COM-
HEYHOM pajyaldd H3MEHEHN TEMIIEPATyphl B ICATEILHOM CIIOE TAKKE
HOCAT IEPUOAMYECKU# xapakTep. JIoOble NepHOAMYECKUE IIPOLECCH]
MOHO TNpPEJCTaBUTL B BUE CyMMbI rapMoHHK (Teopema Pypse). Jlng
HArJSAHOCTH HAa PHC. 59 MOKa3aHo, KaK IMPOMCXOAUT ONHMCAaHME IEpPHO-
JMYECKOTO MpoIiecca THIa pelte (BKIFOYSHO/BBIKIIOYEHO).

- — I\vz P
P PatdiaN i,
Aoy L TN
CocTapImonge C A TAPMOHHEK H
TAPMOHHEH He npoxece

Puc. 59. llpuMep nNpencTaBIeHUS MEPHOTHIECKOTO MPOLEcca THIA «perie»
C MOMONIBIO CYMMEI TPEX FaPMOHHK.

[MosToMy pellieHHE YPaBHEHUSA TEIIONPOBOJHOCTH MOXKHO MpEX-
CTaBHTh, Kak CyMMY CpexHeH roJoBOH TeMmiepaTypsl H ABYX Gerymmx
TETJIOBBIX BOJH.

T(t,z) =T + ATy, +AT,

rox?

ATy = A &2t cos(wyt - z/ hy),

@ =21/24,h, = \Jo, [(21),
AT,

ron = 4r e cos(opt - z/ k),

o =27/(24-365),h. = \Jo./(21).

IepBas TermoBas BOJIHA, IMapaMeTPhl KOTOPOH HMEIOT MHIAEKC ().,
OIMCBHIBAET CYTOYHBIE KoNeOaHus TeMIepaTypsl, a BTOpas, napaMeTpsl
KoTopo# umeroT uHneKC (), ONMUCHIBAaET TOJOBble KonebaHus TemMiepa-
Typhl. Uepe3 4 0603HaYECHB! aMILIMTYAB! KOICOaHHS TEMIEpaTyphl Ha
MIOBEPXHOCTH HEATENBHOIO CNOA, T.€. MAaKCHMAIBLHOE [0 MOXYJIO OT-
KIIOHEHHE OT cpemHeH TeMIepaTyphl COOTBETCTBYIOIIEH TapMOHHKH.
AMIUIMTYZ2 TEIUTOBBIX BOJIH 3aBHCHT OT pajJHanuoHHOro OamaHca mo-
BEPXHOCTH ¥ 00BEMHO# TeroeMKocTH nouBkl (pC).

®aza xonebanus onmuceBaeTcs BelpaxeHueM z/h.Uepes h ob6o3Ha-
YeHa Iiy6uHa YMECHBIICHUS aMILTUTYABI KoneOaHuit B e pa3 (IIpUMEPHO
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B 2,7 pasa). Ee Ha3bIBaroT riryOuHOM 3aTyxanus koneGanuii. ®aza ten-
JIOBOM BOJIHBI 3aBHCHUT OT TeMIEPATYPOIPOBOTHOCTH citost ().

Yepes o obosHayeHa gacTora Konebanuii. J[ns Toro 4robsl Gery-
II{€e TEMIOBEIE BONHEI ObIIM PENICHHSME YPAaBHEHHSA TEIUIOPOBOIHO-
CTH, 9aCcTOTa ¥ TIIyOUHA 3aTYXaHHUs HOJDKHBI OBITH CBSI3aHBI TIPUBEJICH-
HBIMH BBIILIE COOTHOIICHHSIMH.

Anany3 pemeHus IO3BONMI BBLIBUTH YETHIPE 3aKOHA TEILIONPO-
BOJHOCTH, KOTOpBIE HasHBalOTCH 3axoramu Pypve U OTIMIHO 00BAC-
HAIOT Pe3yNpTaThl HaOmofeHui 3a Temnepatypoid moussl. OHu mepe-
YHCIICHbI HIDKE:

1. Ilepnon xoneGaHWI HE MEHSAETCA C TITyOHUHOR.

2. AMIUIMTYZla TEIUIOBBIX BOJH Ha IIyOMHE z ONMUCHIBAETCA BEI-
paxenunem A e . TlosToMy Bo3pacTanue riryOWHBI B aprMETHYCCKOH
Hporpeccuy (T.e. Ha OAUHAKOBYIO BEIMYHHY) MPUBOAUT K yMeHbIIE-
HHUIO aMIUIATY/Bl B T€OMETPHYECKOH mporpeccHu( T.e. B OJMHAKOBOE
YHUCIIO Pas).

3. Cpoku HacTYIUICHMs OJWHAKOBOH (pa3kl KoneGaHuil, HarpuMep
MAakCHMyMa WM MHHMMyMa TEMIIEpPaTyphl, 3aMa3fbiBaioT ¢ rTyOuHOM
MIPOMIOPLIHOHANIBEHO eH.

4. OrHomieHue ITyOMH 3aTyXaHH CYTOYHBIX M TOJOBBIX Koleba-
HUH A/ paBHO OTHOIIEHWIO KBaJpaTHHIX KOpHeH u3 nepuonoB. Ecmu
BBIP@XXAaTh HEPHOJB! B CYTKaX, TO INIyOMHA NPOHUKHOBEHHS I'OJOBBIX
KonebaHuil TeMrepaTyphl Oonbuie, 4eM IIyOUHA IMPOHHKHOBEHWS CY-
TOUHBIX KoneOanuii B 19 pas.

3akonsl @ypbe HO3BOJLIIOT O00BACHATH OOMHOCTE U Pa3IHIHs CY-
TOYHBIX ¥ FOAOBBIX KOneGaHUH TEMIEpaTyprl IOUBEI, IIPUBEACHHBIX Ha
puc.60.

20

135 5

1§
%1
y'-iirtsiwtksg .
§ 7 ® w9 I R A T R

Prc 60. CxoncTBo KPHBBIX pacTpOCTPAHEHNS TEMIOBBIX BOJIH CYTOYHOTO
(a) u romoBoro (6) X0na TEMIepaTyphl HOYBH! (LM(PEI HA KPUBBIX — [IIyOHHEL, CM).
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Crenyer o6paruTh BHUMaHHE Ha TO, YTO MaKCUMYM TEMIIEPATYPHI
[OYBLL IaXkKe Ha CaMbiX OAM3KUX K IOBEPXHOCTH YPOBHAX HE Mpuxo-
OUMcs. Ha MOMEHM MAKCUMyMa paduayuonnoz2o bananca. B cyTounoM
X0[le MAaKCUMyM 3ala3jblBacT y MOBEPXHOCTH NpHMEPHO Ha 1 dac. C
DTyOUHOM 3ama3fplBaHUE BO3pacTaeT: Ha TiybuHe 20 cM MakCHMyM
IPUXOUTCS Ha Beuep, a Ha rIyOuHe 1 M — Ha NOMHOYh. AHANIOTHYHO
B TOJOBOM XOJie: MAKCHUMYyM BOJIM3H NMOBEPXHOCTH IPHXOIUTCA HE Ha
BpEMsl COJNHLECTOSHYA, 4 HA MIONb — ABTYCT, & B TNIyOUHE MOYBHI MaK-
CHMYM 3aI1a3/LIBacT ¥ HACTyIaeT B HAYAIIE 3UMBL.

To ke xapakTepHO M AN MHHHMyMa. B cyToyHoM Xxone Ha Io-
BEpXHOCTH MHHHMYM TEMIIEPaTyphl HACTYNA€T HA BOCXOXE CONHIA, a
Ha riry6uHe 20 ¢M BpeMs MUHUMYMa TeMIIepaTyphbl 61IM3KO0 K HOIYAHIO.
B rogoBoM Xoie MUHHMYM TeMIlepaTypbl BOJU3M IOBEPXHOCTH LpH-
XOIUTCSA Ha HAYalo BeCHHI, a Ha riayoune 1-1,5 M camblif XOMOJHBIH
Mecsl — uioHs, PopMa BEPTHKAIBHOr0 NPOQHUIA TEMIEPATyPhl MOYBBI
U €€ U3MCHEHHUI B CyTOYHOM XOJ€E B PA3IM4HbIE CE30HbI NIPECTABIICHE!
Ha puc. 61.

rorySumn, m
4 " ‘émg&m

Puc. 61. BepTakansHoOe paclpencineHHe TeMIEpaTyphl OYBbl B 3aBHCHMOCTH
OT BPEMEHH CYTOK U C€30Ha.

Ananu3 3aBHCHMOCTH PaclpefelcHMs TEMIIEpaTypbl IOYBHL OT
BpeMeHU Oosee yXOOHO HPOBOAMTH C IOMOINBIO HOCTPOEHHS IONS
mepmousonnem. [IpuMep 10N TEPMOU3OIUIET IPEICTABIIEH Ha PUC 62.
370 moe MO3BONAET JIYYIlie BhIIETUTD TAKOE CBOMCTBO pacipeieIeHHs
TEMIIEPATypsl IO BEPTHKAIH, KaK 3ala3fblBaHue (a3l MaKCUMAaIbHOM

TEMIIEPaTypsl MO Mepe pocTa IMyOHHBE! NPOHHKHOBEHHS TEIIOBBIX
BOJIH.
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Temneparypa, °C
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Puc.62. TepMOH30IIIETH, IOKA3bIBAIONINE H3MEHSHHUS TEMIEPATYPh
Ha Pa3sHBIX [IyOHHAX B 3aBHCHMOCTH OT BPEMEHH.

C yKa3aHHbIM 3ana3abBaHueM (asbl CBI3aHO BAKHOE JUIS SHEPTETH-
K¥ arMocepBI CBOMCTBO NOTOKA TEILIA B OYBY. DTOT MOTOK JUI TEMIIE-
PATYPHOTO TI0J151 TETUIOBBIX BOJH MOXKHO ONPENEIHTE TI0 hOopMyIIam:
oT
G(t,z) = —cph— = AG,,,, + AG
oz T

roa»
AGey, = cphnl24, I, - €%'7 cos(w, (1 +3) ~ 2/ ),

0, = 21/24,h, = Jo_[(2M),

= cpM24, /B €72 cos(o, (t +1095) — z/ k),
o, =21/(24-365),h. = Jo. /(2L).

3HaueHHs ITOTOKA TEIUIAa ONEPEXkaloT Mo (a3e TEINIOBHIC BOJIHBI.
MoMeHTHI MaKCHUMyMa ¥ MEHHMYMa II0TOKA TEIlIa B IOYBY COBNAAAOT
10 BPEMEHHM ¢ MOMEHTaMH MaKCHMyMa H MUHHMMyMa DPaJHalliOHHOTO
Oananca. JT0 MOKa3aHO Ha PHC.63, HA KOTOPOM TPHBEICHBI 3HAYECHUS
TEMIIEPATYPH! IIOBEPXHOCTH IIOYBBl ¥ BEPTUKAILHBIA TPATUEHT TEMIIe-
paTyphl B Hell Ha moBepxHOcTH M Ha Tiybune. (IIpy mOCTOSHHOM KO-
s dunuenTe TeMNepaTypONPOBOZHOCTH BEPTUKAJBHBIA IpagvieHT
TEMIIEPATYPHl IIONMHOCTBIO ONPENENAET HM3MEHEHHI II0TOKa Temia B
MIOYBY.)

AG,

ron
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TesneparypaC

bhentraldD

Bpeut o MECTROTG NOXYARN, 7
Puc. 63. CyTouHEIi X0X TEMNepaTypHI TIOBEPXHOCTH IOYBE! H BEPTHKANEHOTO
TpalieHTa TEMIIEPATypEl Ha MOBEPXHOCTH MOYBHI ¥ Ha raybune 0,5 M.

B/insrme THna noACTHAAIoWEeH NoBEPXHOCTH
Ha ee TeMneparypy

Xapaxrep NOACTHIAIOIMEH IOBEPXHOCTH CHILHO BIHACT Ha €€
TeMueparypy. llocTynaromas conHedHas paJuaIsl 3aBHCHUT OT HaKJIO-
Ha OBEPXHOCTH M €€ SKCIIO3ULMH 110 OTHOIUEHHIO K CONHITY. Ansbeno
MOACTHNAIONIEH NMOBEPXHOCTH 3aBUCHT OT €€ BHAA M HAIN4Ms PacTH-
TENBHOCTH. DTH HaKTOPEI BIUAIOT HA aMIUTUTY LY TEIUIOBEIX BOJH.

Haubosnee CHIBHO CKa3bIRacTCH Ha TEMIEPAType IOJCTHIAIOIEH
NOBEPXHOCTH CTeneHb ee yBnaxueHHocTd. OHa ompexenser ansGeno
[IOYBEI, CKOPOCTh MCIIapeHUs ¥ TPAHCIUPAIUH, U3MEHSIET TIaBHbIE Te-
WIOQU3NIESCKHE XaPAKTEPUCTHKH — TEIIOEMKOCTh ¥ TEMIIEPaTypoIIpo-
BOIHOCTb.

[puHATO XapaKTepu30BaTh YBIAXKHECHHOCTD ITOYBHI OHOH W3 de-
TBIpEX rpagaluii: cyxasd, caabo yBIaXHEHHas, BiakHas ¥ Mokpas. Hc-
CIIENOBAHMS [TOKA3AIH, YTO IS Pa3HBIX IOYB 06BEMHAS TEITIOEMKOCTh
(pC) BO3pacTaeT npu IMEPEXosie OT CyXOH IMOYBEI K MOKpPOH ITOYTH B /1B
pasa, a TeMIepaTyponpoBOIHOCTE (A) — [MOYTH B YETHIpE pa3a. ITO 03-
Ha4aeT, 4To Gojee BIaXKHAs IOYBA HAIPEBACTCS W OXJAXKAACTCT MeJl-
JeHHEe CyXOH, HO CyTOYHEIE KOJIcOaHUA TeMIEpaTyphl paclpoCTpaHi-
IOTCA B HEll Try0ike, 9eM B CyXOH.

IlouBeHHEIH ITOKPOB II0 COCTaBY M CTPYKTYPE MCEHAETCS HaXKe B
npenenax OJHOTO M TOTO X IO, YBIaKHEHHOCTh NMOYBH! pearupyer
naxe Ha HeGonpinue ocobenHocT penseda MectHocty. O6a 5TH dak-
TOpa CO3JAIOT YCIOBHS JUIA 3HAYWTENBHBIX BapHamuid Temiohusnde-
CKMX CBOMCTB IIO IUIOIIAJH, II09TOMY TEMIIEpaTypa II0YBEl BEChMa He-
OJHOPO/HA TI0 TOPHU3OHTANH.
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Bnusaue penbeda Ha TemmepaTypy IHO4YBBI HPOSBISETCA B TOM,
YTO NpPH IPOYUX OFUHAKOBBIX YCIOBHSX TOPH3OHTAIBHLIE YYACTKH
IIPOrPEBAIOTCS CUIIBHEE, YEM CKIIOHBI JII000H SKCHO3MIMM, KPOME FOXK-
HBIX. 3alla/iHble CKIOHBI HECKOILKO TEIJICe BOCTOYHBIX, & CEBEPHbIE —
camble Xxonoausle. Ha BepmmHax M rpebHAX TeMIiepaTrypa BbIie JHEM
K HIDKE HOYBI0, YEM Ha POBHOH MOBEPXHOCTH TOW KE BEICOTHI HAJ
ypoBHEM Mops. JIHO HU3MH — caMas xonoaHas opma penseda.

Brnusaue cocraBa MOYBEI NPOABILIETCS, HAPUMED, B TOM, YTO IPH
OJINHAKOBOH YBIAXHEHHOCTM IJIMHHUCTHIC NOYBEL XOJIOJHEE JICTOM M
TEemyiee OCEHbIO, YEM IecHaHble. 3HAUUTENbHBIE PA3IMYMA NPOSBIIAIOT-
Csl MEXXTy MUHEPAILHBIMU ¥ TOPQIHBIMU IOYBaMH. BOJIOTHEIE MIOYBEI —
caMbl€ XOJIO/IHBIE.

PacTurenpHpli IOKPOB OXJIAKAACT IOYBY U YMEHBILAET aMILTUTY-
Ty TEIUIOBBIX BOJIH.

B Bomoemax TemnooO6MeH NPOMCXORUT HE TONBKO 33 CYET MOJICKY-
JIAPHOH TEIONPOBOAHOCTH, HO ¥ 32 CUET OeCOPANOYHOIO TIepeMEIH-
BaHMA BOJBl TEYEHMSAMH pa3HOro macmraba. DTOT BHJ TeIUiooOMeHa
HaswlBaeTcs TYpOYNECHTHHIM M Gonee mMoJpoOHO OymeT omucaH [alee.
I'maBHBIM cBoOMCTBOM TypOYIeHTHOro TEIIIOOOMEHA ABJIAETCH €ro or-
POMHas CKOPOCTh IIO CPaBHEHHIO ¢ MOJEKYIApHBIM. Kosddumuent
MOJIEKY IAPHOM TeMIlepaTyponpoBoaHocTH Boasl 1077 M*/c. Kosddumu-
eHT TypOyNeHTHOH TeMnepaTypOnpOBOAHOCTH CHIIBHO 3aBHCHT OT
BHENIHUX YCIIOBHI, HO 00byHO coctasiieT 0,01 me. Kpome Ttoro, B
3aBHCHMOCTH OT TPaf{EHTa TEMIIEPaTyphl (CTpaTH(UKALMK) OH MOXKET
1160 CUIBHO YBEIWYMBATHCH (IPH MAJBIX TPAJHEHTAX), JTUOO CHIBHO
yMmeHbIIaeTcs (Tpy 60NbINX).

3T0 NpHMBOAUT K IABYM CIEINCTBHAM. Bo-meperx, rirybuHa mpo-
HHUKHOBCHHA TCIUIOBBIX BOJIH B BOXY BO MHOTO pa3 0oJbIIe, YeM B MMOY-
By. B oxeaHe rojjoBoii X0/ OXBATHIBAET CJIOH B HECKOJIBKO COTEH MET-
poB. Bo-BTOpBIX, Yy IOBEPXHOCTH BOABI, KaK BHAHO M3 pelIeHUs ypas-
HCHHS TCIIONPOBOJHOCTY, TPagUCHTHl TeMIIEPATyPhl Maniksl, a ¢ NIyOu-
HOH OHH BO3pacTaroT. M3-3a BiUsHUS BETpa M 3aBHCUMOCTH KOd(du-
[HcHTa TYpOYNEHTHOCTH OT CTpaTH(UKANUM TErtoo0MeH BOIM3M II0-
BEPXHOCTH BOJBI BHIIIE M IPAfUCHT TEMIIEPATYPEI OT 3TOTO JNONONHHU-
TEJIbHO YMCHBIIACTCA, CO3[aBasg KBa3HOJHOPOIHOE BEPTHKANBHOE pac-
npenenenue Temueparypsl. C riryOuHO# BIMsAHHE BeTpa ocrabeBaerT,
k03 duuuenT TypOyIeHTHOCTH YMEHBIIACTCS M TPafUCHT TEMIlEpary-
PpHI pacrert.
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Braroraps 3TOMy THIMYHBIA BEPTMKadbHBIA Npoduiab TeMIepa-
TYpbl BOZBI XapaKTePH3YeTCA TPEXCIOHHONW CTPYKTYPOMH: y MOBEPXHO-
CTH CYLIECTBYET KBa3HOXHOPOMHBII IO TEMIICpaType CIIOH, a HIKe
pacrofnaraeTcs cioi OOMBIHX, HO MEHAOHIMXCA OT JIETa K 3UME I'pa-
JMEHTOB TEMIIEPATyphbl — CE30HHBIA TEPMOKIHH. OTO MOKAa3aHO Ha
puc. 64. Hinke Ce30HHOTO pacmoaraeTcs IiaBHbI TEPMOKINH, IPaiu-
€HT TeMIIepaTyphl B HeM MeHbIe. ['paHHIa KBa3HOJAHOPOAHOIO CIOS H
CE30HHOTO TEPMOKJIMHA MEHSETCA B TEYCHHE I0Ja, a €ro IpaHula ce-
30HHOTO K IIABHOTO TEPMOKJIMHOB B TEYCHHE T0J1a MTOYTH HE MEHAETCA.

TeMueparypa, °C
1}1 B :«a!a
KBASHOHOPONHRIE I

ool \ Ce30HHER
TEPMOKTHH
s #\ rnaBREL
g TEPMOKIUH
2 oo}
% y6 CIIOM OXeaHa
2000 *-

Puc.64. BepTukansHoe pacnpe/iesieHle TEMITEpaTypEl BOJBI B OKeaHe,

BcneAcTBHE BRICOKOH TEINIOEMKOCTH BOJIBI TOJOBOM XOJ TeMIepa-
TYpHI BOIBI B BOXOEMAaX O aMIUIUTYAE ropa30 MCHBIIE, 9EM TOJI0BOH
XOJ TEeMIIEPaTyphl MOYBEI OEPErOB STHX BOJXOEMOB HA TOM JKE HIHPOTE.
CyTouHBI X011 TEMIIEPAaTypH! BOJB COBCEM HE3HAYHUTENCH.
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Jexyns 11 .
TYPBY/IEHTHbIN TEIT/TOOBMEH
U TEMITEPATYPA BO34YXA

Oco6eHHOCTH HAIrPEBAHHSA H OXJIAXAEHHUST Bo3gyxa

IIpy M3yYeHuN TEPMUIECKOTO PEXKIMA aTMOC(EPHl CUUTACTCS, ITO
B KaXKIOH TOuke BO3TYyX HAXOAUTCA B COCTOSHHM JIOKAIBLHOTO TEPMO-
JMHAMHYECKOTO DAaBHOBECHA M HMMEET ONpPCHCICHHYIO TEMIEpPaTypy.
(Hy>xHO MMeTh B BUAY, YTO TOYKA, IIOCTABICHHAS KapaHIAOM Ha Me-
Teopolorudeckoii kapre macmrabom 1:15 000 000, dakruuecku Ha-
KpbIBaeT 00NacTh ¢ JMaMeTpoM 15 KM Ha MECTHOCTH.)

IMockonbky TeMmIepaTyphbl TOUEK PA3IMYHbL, MEXIY TOUKAMH IIPO-
HCXOIWT TEII000MEH, M M3MEHEHHE TEMIICPaTyphl BO3AYXa B KaXIOM
€r'0 YaCTHIIE OIMCBIBAETCS YPaBHEHUEM IIPUTOKA TEIA (CM. JIEKIHIO 4).

dT _RTdp AQ

Par  pd  at
B nexumu 4 6pLIM pacCMOTPEHH! ClIaraeMbie, HaXOAUIMECS B Ipa-
Boﬁ qactyl 3TOro ypaBHeHm, KOTOpBIe OIIHUCBIBAYOT TpHU BHIA npouec-
COB IIpI/ITOKa TEIJa K YacTHUIC BO3yXxa, nopoxcnaeMLle HepeHOCOM
BO3yXa Iipu aTMOC(l)epHBIX JABYDKCHHUAX. Cne,z(yeT IIOMHHTDB, YTO IIpPI-
TOK TCIlIa B paCCManI/IBaCMHﬁ ITYHKT, BOSHI/IKaIOIHI/Iﬁ 3a CUer I‘OpH-

or or

30HTALHOTO JBIKCHUA BO3AYXa —(C, | yy—— + y—— |» HA3BIBACTCA
ox Oy

a/IBEKTUBHBIM M3MEHEHHEM TeMIepaTyphl WIH OPOCTO doseKyuel.

HpI/ITOK TCNa 33 CYCT INCPCMCHICHMS BO3AyXa BBEPX HWIM BHHU3

oT

_.CPW__ Ha3biBaCTCA KOHBCKTHBHBIM M3MCHEHHUEM TEMIECPATYPHI

oz

YUIM TIPOCTO KoH6ekyued. TIPHTOK TeIa, BO3HUKAIOIMIA IPU COBEpIIIE-
HUM PabOTh! CXKATHA WM PACHIMPEHMS 33 CYET M3MEHeHHs arMocdep-
RT dp

p dt

HOI'0 aBJICHHA B TOYKE , IPUHATO Ha3BIBaTh aduabamuyeckum
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usmeneHuem memnepamypul. IIOHATHO, YTO BCE MPUTOKM TEIIA MOTYT
HMETh pa3Hble 3HAKH, 3aBUCAIINE OT TOTO, HATPEBAETCA HIIM OXJIaX/a-
€TCs BO3yX B TOYKE B PE3yNbTaTe UX BO3AEHCTBHA.

BemuauHza, 0603HaYeHHAS & B YpaBHEHMH NPUTOKA TEIIa, OIH-
dt

chiBaeT (M3MYECKHE NMPOLECCH, NMPUBONAMME K M3MEHCHHUIO TEMIIEpa-
TYpHl B TOYKE, HO HE CBA3aHHEIC HEMOCPEICTBEHHO C NEpEMEMmECHUEM
YaCTHIBl BO3JyXa B IPOCTpaHCTBe. HexoToprle U3 HMX yXe paccMoT-
peHsl. OTo, BO-IIEPBHIX, IPHTOK TEIIa 3a CYET PaIHalldOHHEIX IPOIIEC-
coB (CemyeT MOMHHTh, YTO BO3YyX ClIabo NOTTOI@AET COMHEYHYIO pa-
IHALMIO ¥ PaJMalliOHHBIH NPUTOK TEIIa B YaCTHILY BO3TyXa MPOUCXO-
OAT B JUIMHHOBOJHOBOM JMana3OHeE); BO-BTOPHIX, IPUTOK MK OTTOK
TEIlIa HPH KOHAECHCAIMH YJIH MCIIapEHHUH BOMSHOTO Iapa (3TH mpolec-
CBl CYNIECTBEHHH! B 001aKax M TyMaHax); M, B-TPETbHX, IIPUTOK TEILIa
33 CUET MOJEKYJIAPHON TEIUIONPOBOZHOCTH BO3IyXa (BCICICTBHE Ma-
noctd Ko3hGUIMEHTa TEIUIONPOBOAHOCTH BO3IyXa MOJIEKYISPHBIH

TEIUIONEPEHOC CYIECTBEH TOJNBKO B TOHYAHIIEM HPHIIOBEPXHOCTHOM
CJI0E BO3OyXa).

B cocras AQ BXOJHUT €LIe OJUH BUA HpHUTOKa Temia. OH BO3HH-
dt
KaeT M3-3a CIIy4aiHBIX KOPOTKHX IOPHIBOB BETpa BHYTPH BEIACICHHOU

HaMM BO3IYIIHOM 4YacTHIB! ¥ Ha3bIBAcTCA TYPOYJCHTHBIM IPHUTOKOM
TeIa.

Typb6yneHTHbIN TenN1006MeH

TypbynentHrIi TenI000MEH — BaXKHEHIIMI Ipoliecc Temonepe-
HOCa B BO34yX€ BOIMM3M NOACTWIAIOMEH mOBEpXHOCTH. Ero ¢usnko-
MaTeMaTHYECKOEe ONMMCAHME JI0 HACTOSIIEr0 BPEMEHM HENh3Sd CUMTATh
TMONHOCTBI0 pa3paboTanHeiM. OHAKO HEKOTOPEIE IOJOXEHUS, T03BO-
JIIOINHE TIOHATh M NPEICKA3BIBATH M3MEHEHHS TEMIIEpaTyphl, CIeRyeT
paccMoTpeTh.

ITpn HempepsIBHO¥M pPErHCTPAIMU 3HAYEHUH METEOPOJIOTHUECKHUX
XapaKTEPUCTHK BBEIICHWIOCH, YTO BCE OHM HCHBITHIBAIOT (QIYKTYallMH
OTHOCHTENBHO CPEIHMX 3HadeHHi. J{ng HITocTpallue MOXHO 00pa-
TUTHCA K puc.65. [lynbcanuu BeTpa BHI3BIBAIOTCSA PasIMYHbIMU [IPUYH-
Hamu. [IpuHATO CyMTaTh, YTO BOIM3M 36MHOI MOBEPXHOCTH OHM CBS3a-
HBI TH00 C HeMpephIBHEIM 00pa30BaHMEM M paspylieHHeM BHXpeil mon
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BJIUSAHHUEM «(CABHUra CKOPOCTH BETPa», T.C. YMEHBIICHHA CKOPOCTH BET-
pa 1o Mepe NMpuOIrDKeHNAA K MOKOSIIeHCS 3¢MHOM OBEPXHOCTH, ub0 ¢
OTPBIBOM MEJKHX BHXpeH, oOpasyromuxcs IpH OOTEKaHWH BETPOM
MPENATCTBHIL.
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Puc.65. Tipumep pe3ynbTaToB HENPEPHIBHOH perHCTpallid CKOPOCTH BEeTpa.

Bee xapaxrepuctukn TypOynentHoi artmocdeprr () MOXHO
IpPEICTaBUTh B BUAE CyMMBI MEIJICHHO ¥ IUIABHO MEHSIOILIIXCS 110 IIPO-
CTPaHCTBY M BO BPEMEHHU CPEHAHHX (7) v HeperynapHeix ( f') mymsca-
uwit. Harmaguo 3To nokaszaHo Ha puc. 66.

f;

Puc.66. Paznoxenvie BETHYIHHEI f Ha CPEAHIOI0 7 ¥ HEPEryJIAPRYIO MyIbCAUHH 1.

IloTox Temna 3a CYEeT ABWKEHHA BO3MYyXa B BEPTHKAILHOM Ha-
npasnenuu (WT), KoTopriii Hanbolee BaXKEH A8 HarPEeBaHHS HIH OX-~
JaXIEeHUs aTMOC(epEl, B CHIy MaJOCTH CPEOHHX 3HAYCHHH BEpTH-
KaJIbHBIX CKOPOCTEH OIpefensercs TONBKO IyIbCaUAMH BEPTHKAJIb-

HEIX ckopocteit (W7). On pasen W 'T'. Ilynbcamun W’ oGpasyroTes 3a
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CYeT BPAIATENBHOIO ABIKEHUA BO3MyXa B MACHbKUX BUXDAX, BOSHU-
KaIOIMX 0] BIMSHUEM CABUIa CKOPOCTH BeTpa (puc.67).

T(zts)=s( dT/dz)= -G W)dT/dz

z+8
s =1[W'] W'T = -K dT/dz,
e
z K =t(W'p
- =-4|W
zZ-8

T'(z-5)=Ks)dT/dz=-(xt W")dT/dz

Puc.67. K 060ocHOBaHUIO CBA3M MeXIY TypOyIeHTHHIM OTOKOM Tema
M TPaJHEHTOM TEMIIEPATYPHI.

Iognumaromuiics B BUXpe BO3AyX TeIIee, YeM BO3AyX Ha ypOBHE
CepelMHBl BUXPS, TaKk KaK TeMIepaTypa B aTMocepe majgaer ¢ BEICO-
Toit. Omyckaromuiics BO3TyX II0 ToH Xe Npu4KHe XonoaHee. B pesyms-
Tare OKa3bIBACTCA, 4TO MPOM3BEACHHE ITyIbCAlHH HPOTHBOIIOIOXKHO IO
3HAKy TPafiMeHTy Temmeparypsl (cM. puc.67). Ilosromy TypOyaeHTHEBIH
MOTOK TeIUla MOXXHO BBIYMCIIATH € IOMOMBbI0O rumoressl dypre mo
dopmyne:

W'T'=-K QI-
z

Koaddpunuent nponopuuonansaoctd K B 3108 HopMysie HasbIBa-
erca kodhduimesToM TypOyIeHTHOH TeMmeparypolpoBoaHocTd. OH
¥MEeT PasMepHOCTh M/c. C MOMOMIBIO pOCTeiilici QUIMIECKoit cxe-
MBI, IOKa3aHHOH Ha puc.67, MOXXHO yOeANTHCA, YTO OH IPONOPIMIOHA-
JIeH KMHETHIeCKOR SHEpTHH Mylbcaluit ckopocTH. [IpuMepHble 3Hade-
HHMSL CKOpOCTEHl mynbcanuii MOXHO NpPUHATH paBHBIMH 1 M/c, Torma
OpuMepHble 3HadeHus Kkoddoummenta K 0Ka3bBalOTCA PAaBHBIMU
1 M*/c, T.e. B leCATKH THICHY pa3 GoNbIe MONEKYIAPHOro K03 duI-
€HTa Ul BO3yXa.

He Meree BaXHO H TO, YTO 3TOT KOIPPUIMEHT HE ABIACTCA OCTO-
saHpIM. OH 3aBUCHT OT 3HAYEHUH CIBUTa BETPa (JEM CHIIbHEE BETep, TEM
3Ha4YMTENbHee caBUr W Oombmie K) M OT TpajueHTta TeMmueparypsl (Bo
BpeMs KOHBEKIIHM B HEYCTOMUMBOH aTMoc(hepe OH JOCTHraeT 3HauCHHUH
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50 M%/c u Gonee, a B yCIOBYAX 3UMHCEH HO4YM, KOra Berep ciab, a TeM-
IepaTypa BO3PACTAET C BHICOTOH, OH MajaeT 1o 3Hagermit 0,01 M7/c).

3aBHCHMOCTh KO3bduImenTa TypOyJaeHTHOH TeMIepaTyporpo-
BOZHOCTH OT CTPaTH(HUKAIMH — 3TO BaKHeifIIee CBOICTBO TYpOyIeHT-
HOro Temwionepenoca. OHO HOCHT XapakTep HONOXHUTENBHONU 00paTHOM
CB:A3Y, T.€. YCHNHBAET ¥ 0€3 TOro CWILHEINM KOHBEKTUBHEBIN NTEPEHOC H
ocnabiieT cnabpli IepeHoc Tella B HHBEPCHOHHBIX YCITOBHSX.,

BaxHolt 0COGEHHOCTBIO TYpOYJICHTHOrO IIOTOKA TEIia B aTMO-
cepe ABIAETCA TO, YTO OH MPAKTHIECKH HE 3aBUCHT OT BBICOTHI B TIpe-
Jenax MPU3EMHOrO CJIosl TOMIHHOM HECKONBKO AECATKOB METPOB. OTy
0cOGEHHOCTH MOMKHO WCTIONIB30BATh IPH IOIYYECHHH PAacYeTHOH ¢op-
MYIIBI JUL1 IOCTOSHHOTO [0 BEPTUKAIH TYpOYIEHTHOTO IOTOKA F HEKO-
TOpoH cyGcTaHnuy f 0T 3eMHO# noBepxHocTH. Torma

F=W'f’=—kg]:zconst,

Iz
L) Lk f
0 F k F 0k
Z_d_Z__ 1

Fo= 0G0 | =g
0

Anaym3 (OpMyNEl TIOKA3BIBAET, YTO MOTOK CYyOCTAHIMM MPONOp-
HHOHANCH Pa3HOCTY 3HAYCHUM JTOH cyOCTaHIMY Y 3eMJIX U Ha HEKOTO-
poit BricoTe z. K03 hHUIMEHT NpONOPUHOHATLHOCTH 3aBHCHT OT CKO-
poctu Berpa U n Ge3pasMepHOro mapameTpa ¢y, KOTOPBI Ha3hIBACTCS
TypOyIIeHTHOH IMPOBOIMMOCTEIO. Ero BenuuuHa BapeUpyeT OKONO 3Ha-
werns 1-107. Cormacko yKa3aHHOMy BBINIE, PACYET SHAYCHIH TypOy-
JICHTHOTO NOTOKA Temia P 0T 3eMHOH IOBEPXHOCTH MOXKHO IPOH3BE-
ctH io opmye:

P=-pc,K Q—é—’—
Oz

PaznocTs Temrieparyp MexX,Iy IOYBOH M BO3TYXOM KOJIeOeTcs oT
JECATBIX Tpazyca [0 TATH rpafycos. OHa MOXET MMETH Pa3Hbiil 3HaK.
Eiie OCHOBONOJIOXHHK OTEYECTBCHHOM Kimmaronorud A.M. Boelixos

HaMETHIN TPH BO3MOKHOCTH.
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— Tlousa B cpemHeM 3a rox MOXeT OBITH Teriee BO3xyxa (col-
BeuHsli pexnM). OH mpeobiafaer HE TONBKO B HU3KHX, HO M B yMe-
PEHHBIX HIHPOTAX .

— Bo3sgyx Moxer OHITh B CpeIHEM 3a TOX TEIIeE NMOYBEI (CHEX-
=B THI). OH XapaKTepeH UL BRICOKMX IIHPOT.

— Pa3HocTh TeMnepaTyp BO3LyXa M IIOYBBl B CPEIHEM 3a IO
paBHa HyJH0. OTO XapaKTepHO MIf HPHMOPCKHX paOHOB ¢ GOMbIIOH
BJI2XHOCTBIO. '

B3s1B xapakTepHOe 3HaueHHE CKOpOCTH Berpa 10 M/c, momydum, 4To
3HaYEHHA TYPOYIEHTHOrO HOTOKA TeIlta cocraBiaror 30 — 50 B/ B
cpelHeM 3a rof TypOyIeHTHBIH HOTOK Tellia cocTaBligeT okono 5—10 %
TIOTOKA TeIyia OT conHua: Hax okeanaMu ¥ MOpAMH PasHOCTh TEMIIEpa-
TYpP BOAa-BO3AYX PEAKO IPEBOCXOTHT 2 °C. Ilostomy TypGymeHTHBIH
MOTOK TeIJIa C OKEaHOB B HECKOJIPKO Pa3 MEHBIIE 3aTpaT TeIlla Ha HCIa-
penue. VICKIIIOUEHHs COCTaBISIOT 00NacTH Terumlx TedeHui [ombder-
puM u Kypocuo, rie pa3HOCTb TEMIIEpATyp BOJa — BO3AYX BEJIHKA M Typ-
OyJIeHTHEIH OTOK TeIwia 3Ha4yuTeneH. Ham myCThIHAMH Pa3sHOCTE TEMIIE-
paryp Moxer jgocturats 20-30 °C. IIpu oTCYTCTBMHM TaM HCHapeHHs
TYpOyIEHTHBIH IIOTOK TEINIAa OKA3BIBAETCA BAXKHEHIINM (DAKTOPOM Tel-
noo6MeHa BO3MyxXa M NOJCTHIIAIONIEH IIOBEPXHOCTH.
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Puc.68. TypGyIeHTHbIH TOTOK TEIUIA OT NOACTHIIAONIEH HOBEPXHOCTH
B armocdepy 3a rox (MJIx/M%).
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CkazaHHOE IIO3BOJLIET IOHSTH OCOOEHHOCTH TIeorpadu4ecKoro
pacrpenenenus TypOyJIEHTHOro IIOTOKa TeIula, IPUBENCHHBIE Ha
puc. 68.

CyTOYHbBIH X0 TeMrepaTypbi BO3AyXa

bonpmme 3HaueHus KodgguumeHra TypOyIeHTHOH TeMmIeparypo-
IPOBOIHOCTH HNPHUBOAAT K TOMY, YTO CYTOYHBIC KOJEOaHHA TEMIIEPATypPh
pacrpocTpansrorcs B arMocepe Ha Cioit BLICOTOH 1o 1,5 kM. DTOT CIIOH,
B KOTOpPOM YETKO NPOABIAETCS B3aHMMOJCHCTBHE aTMOC(ephl M HOACTH-
TAOIIEH MOBEPXHOCTY, HA3BIBACTCS NOZPAHULHBIM CIOEM amMmochepb.

Cyrounsle KonebaHHA TEMUEPATYPHI JIETOM B MOTPAaHUIHOM CIIOE
aTMoceps! 1o (opMe OIM3KK K CUHYCOHAANbHEIM. MakCUMyM TemIre-
PaTyphl HACTYIIAET Ha YPOBHE Ha3eMHBIX HaOmoneHuii (2 M) IpHMEPHO
gepe3 JBa yaca nociae Mectsoro nomnmud. C BEICOTOH HabmomaeTcs 3a-
na3gpiBaHue MakcuMyMa H B cioe 100-200 M on HacTynaer B 16 17 u
mectHoro Bpemenu. (Ilocme atoro Temmeparypa HaduHaer yOBIBaTh,
KOHBEKIMA B 06Iakax npekpamaercs, 001aKka Wi pacTeKaroTCs, HiIH
M3 HUX HAYMHAIOT BHINAAaTh JIUBHEBBIC OCAIKH. )

AmmuuTyna xoneGaHUlH yMEHBIIAETCS C BHICOTOM TakK, 4TO Ha BEHI-
cote 300 M oma cocrasiser mpumepHo 3 °C, a B cioe 1o 300-700 M
y6uimaer o 1 °C. Xapakrep y6BIBaHNA aMIUTHTYIBl CYTOUHBIX KOIe6a-
HHUH TeMIIepaTyphl BO3AyXa — SKCIIOHCHMANBHBIN, TAKOH KE, KaKk u Y
TEMIICPATyphl IIOYBbI, T.6. NPH BO3PACTAHMH BLICOTHI B apubMeTHUIC-
CKOH nporpeccus, ckaxem, Ha 100 M, ammiuTyna cyTouHbIX Koneba-
Hu# yObiBaeT npumepHo Ha 80 %. XapakTep CyTOUHOIO X0/1a TeMIepa-
TypHI BO3yXa II0Ka3aH Ha puc. 69.

3aBucuMOCTh Kod(dumenta TypOyJSHTHOH TeMIEpaTypOmpo-
BOJJHOCTH OT BEPTMKAIBHOTO IPajlieHTa TEMIEPATYPhl IPHBOIUT K TO-
My, 4TO BHYTPH IIOrPaHH4YHOIO CJIOA 4aCTO BHLICIAETCA 0COOBIM XOI0M
TEMIEPATYPhl NPU3EMHEIH CII0H, B KOTOPOM TEMIIEPATYPHBIH I'PaJUCHT
BCET/Ia HMEET CaMble OOIBIINE 3HAYEHUS B CaMblid GOJIBIION CYTOYHBIIM
xox. IlosToMy, TOBOps 0 CYTOYHOM XOJ€ TEMIIEPATYphbI BO3AYyXa, Clie-
OyeT YKa3aTh HE TOIBKO HA W3MCHECHHA aMITIMTYIH ¥ (ha3bl TEIUIOBEIX
BOJIH C BBICOTOH, HO ¥ Ha M3MCHEHUA BEPTHKAIBLHOTO IPOodHIL TeMIte-
parypel. Ha puc. 70 mokasaHo, Kak M3MEHAETCA BEPTUKANBHBLIA Mpo-
GHIL TEMIIEPATYPBl B IIOTPAaHHYHOM CIIO€ B PE3YNIbTaTe CyTOHHOIO XO-
Jla TEMIEPaTyPhI BO3IyXa.
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Puc.69. CyTOoYHBIH XOX TEMIIEPATYPEI BO3AYXa Ha pasIHIHBIX BBICOTaX.
a— BecHa, 6 — JIETo, 8 — OCEHb, 2 — 3UMA.
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Puc.70. Cxema U3MEHEHNA TEPMUIECKON CTPYKTYPB! TIOTPAHHYHOTO CJIOS
atmMocdeps! B TeueHue cyToK (0003HaUEHH B TEKCTE).

B nounoe Bpems (Ha puc.70 — 6 4) B pe3ynbTaTe OXJIAXACHHS
JESTEIILHOTO CJOSI IIOYBBl CaMble HYWIKHHE CIIOM BO3AyXa OXNaXKAaroTcs
H Pa3BHBACTCA YCTOMYHBAA CTpaTHQUKAOHA. Y CTOHYHBOCTD 3aCTaBJIACT
yMeHbIIAaThC TYpOYJICHTHBIH TennooOMeH, NO3TOMY HYDKHHM CIOM
BO3[yXa OXJIXAACTCS CUIIBHEe, YeM BBIIIenexamue. JTo eme Gonee
YCHIMBAET YCTOWYUBOCTh M IPHBOJMT K Pa3BUTHIO MHBepcHH. Takoi
NPOIeCC HIET BCIO HOYb, IIO3TOMY CaMble MOLIHBIE MHBEPCHU 3a CYET
PaIMAIMOHHOTO BBIXONAXKMBAHUA PA3BUBAIOTCA K PacCBETY.
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C BocxozmoM conHLa moyBa GBICTPO HarpeBacTCs, a BMECTE C HEIO
HAarpeBacTCsd M MpU3eMHBIH BO3ayX. OmHaKo BEpXHHE CIIOM BO3LyXa
€II€ COXPaHIIOT HHBEPCHOHHEIM XapakTep pPacHpeneicHus TeMuepary-
pHl. B npuseMHOM cloe pa3sBHBAETCs HEYCTOHUYMBOCTH, OrPaHUYCHHAS
CBEPXY NPUNONHATON paJualMOHHOM uHBepcueil (Ha puc.70 — 11 4). B
3TO BpeMA BO3MOXHO 00pa30BaHUE IUIOCKHX KYYEBhIX 00IaKOB.

Korna Temneparypa BO3yxa BO BCeM HOTPAaHUYHOM CIIOE JOCTH-
raeT caMplX OonpInux 3HageHui (Ha puc.70 — 15 4), OH BeCh OXBaueH
KOHBEKTUBHBIMU JBMXKEHHMAMH. B 3TOT mepuon HaOMOAaloTca camble
MOIIHAIE KyueBhIe 00l1aKa, HO OXIb H3 HUX €II¢ He BBIIANaeT.

Korna comHue omyckaeTcs HU3KO, TEMIIEpPATypa BO3AyXa BO BCEM
HOTPaHWYHOM CJIO€ HAYMHAET MOHMXKAThCI. B obnakax 3aTyxaioT Bep-
THKAIBHBIC TOKY, OHU IGO0 PACTEKAIOTCs, MO0, ECI B HUX HAKOIJIEHO
JOCTAaTOYHO BJIATH, IPOJIMBAIOTCA JIMBHEBBHIM J0kHeM. [TouBa naunHaer
OXJTXKIATBCS M OKONO Hee o6pasyeTcs TOHKas BEUEpPHSAA PaJHalloH-
Hag uaBepcus (Ha puc. 70 — 18 u).

IockonbKy panuManuoBHBIH OalaHC JEATENBHOTO CIOS MOYBBI pe-
rynupyercs 00IadHOCTHIO, TO HAIUMIHe Pa3BHTOro 00JayHoro moKpoBa
MEHSET M CyTOYHBIH XOJ TEMIEparyphl Bosayxa. HouHele uHBEpCHH
cTaHOBATCA clabee, Tak Kak obnaxa yMmMeHbMAOT 3)EeKTUBHOE H3IIY-
4YeHHe M MpPEMITCTBYIOT BBIXONAXXMBAHHIO 3€MHOM IOBEpXHOCTH. B
ZTHEBHOE BpeMs 00nauHOCTh MPEIITCTBYET HATPEBY MOYBEI, YMEHbIIAL
3HaUCHUS €€ MAKCHMAaNbHOW TeMmnepaTypbl. I1o3ToMy CyTO4HBIA X0
TEMIIepaTyphl BO3yXa B 06IauHbIe IHH OcIabeBaeT.

HAusepcnun

TepMuH «MHBEPCH» OTHOCHUTCS K CIIOIO BO3IyXa, B KOTOPOM TeM-
nepatypa Bo3pacraer ¢ BrIcoTOH. Cliof, B KOTOpOM TeMmeparypa ¢ BbI-
COTOH He MEHseTcd, Ha3hIBaloT m3orepmued. Tpomocdepa, B KoTopoii
TeMIepaTypa NaJaeT C BHICOTOH ¢ BEPTHKANBHLIM rpaguenToM 6 °C/xM,
ABNAETCA YCTOMYMBBIM CIOEM BO3MyXa, HO HE SABIAETCH HHBEPCHUCH.
WzoTepMus u uHBEpPCHS — 3TO NPENETHHO YCTOHIHBEIE CIIOM.

HuBepcuy B HaubonblueH creneHW o0NamaloT ITIaBHBIM CBOWCT-
BOM YCTOHYHBBIX CIIOEB BO3MyXa — OHH HACTOIBKO CHIILHO TOJABIIOT
TypOyneHTHOCTh, YTO NPOHMKHOBEHME 9epe3 HMX TeIUla, BJIATH WM
OBUIM IIpaKTHYeCKH npekpamaercs. Ha puc. 71 moxa3zaHbl OCHOBHEIC
BUJIBl HHBEPCHH — NPH3EMHBIE U IPUIIOAHATHIE.
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Puc. 71. IlpuzeMHas ¥ NPUNOAHATAA MHBEPCHH.

Ipusemuvie unsepcuy BOSHUKAIOT HaJ Cyllel MM CHEXHBIM (Je-
JUIHBIM) TIOKPOBOM 11O JBYM npuuuHaM. Ilepsas — paJuanyvOHHOE BhI-
XOJIKMBAaHUE MOACTUNAIONIEH IoBepXHOCTH (puc. 72). OHO THIIMYHO
IUIs SICHBIX HOUYe# co cnabpiM BeTpoM. OCOOEHHO CHMIIBHO Pa3BHUBAETCA
PAIMALHOHHOE BHIXOJNIQKMBAaHKME B KOTIOBHHAX, OTKYAa XOJIOIHBIN
BO3IyX HE MOXET BBITEKaTh. Takve MHBEPCHM Ha3bIBAIOT paduayuo-

noummmaa RORCPXEOCTH OXAKAACTCE

Puc. 72. ®opMHpoOBaHIE paXHALHOHHON HHBEPCUH.

Bropas mpuduHa — nocTymieHne (agseknna) 6ojiee TEIUIOro BO3-
Iyxa Ha Goliee XOJIOAHYIO HOACTHIAIOIIYIO IToBepXHOCTh (puc.73). Ta-
KH€ HHBEPCHUH HA3LIBAIOTCA A08EKINUGHBIMU.

Puc.73. @opMHUpOBaHHE aABEKTHBHBIX HHBEPCHI.
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IIpunoonameie uneepcuu Taxoke oOpPa3yIOTCS IOX BIMSHUEM ajl-
BEKIHM, HO OHH Yalll¢ BO3HUKAIOT B PE3YNbTaTe OCENAHMs BO3MyXa MpH
HHUCXOAIMX BEPTUKANBHBEIX MOTOKAX B AHTHIMKIOHAX (puc.74).
O6pr4H0 MHBEPCHY OCENAHNA (HOPMHUPYIOTCS IIPH IEPSTCKAHUH BO3MY-
Xa 4€pe3 TOPHEIE MEpeBabl (OporpadHIecKue MHBEPCHH).

Puc. 74. dopmupoBanue HHBEPCHH OCeTaHUS.

HauGonee 3HaUMMBIMM UL KMMATa 3eMIM SBISIFOTCS UHBEPCHHU
OceNaHus B 00NACTAX HUCXONAIMHMX TOKOB CYOTPONMYESCKUX AHTHIM-
KIOHOB (puc. 75). OHM Ha3BIBAIOTCA IACCATHRIMM HHBEPCHSIMU M OXBa-
THIBAIOT OTPOMHEIE TPOCTPAHCTBRA.

Puc. 75. PopMupoBaHHE HHBEPCHH B aHTHIUKIIOHE.

[TaccaTHbIE MHBEPCHM MPENATCTBYIOT NPOHMKHOBEHHIO B TPOMNO-
chepy CHIBHO Pa3BUTON KOHBEKIIMH OT HArpeToH MOACTHIAIONIEH 1o-
BEPXHOCTH CyOTpONMYECKUX OKeaHoB. 11oaToMy TaM npeobafaroT Ky-
qeBrle 00naKa HeOONBIIOro BEPTHKANBHOTO Pa3BUTHS, KOTOPHIE IIPaK-
THYECKH HE HAloT ocankoB. VIMeHHO maccaTHas HHBEPCHS SBISAETCS
IPUYHHON Pa3BUTHs MYCTHIHG 110 6eperaM OKeaHoB B CyOTpONMKax.

118




Jlexynsa 12
NPUYHHbI BHOKEHNA BO34YXA

Berep

VroTpebnss TEPMUH «BETEP», METEOPOJIOTH HMEIOT B BHIY BEK-
TOp TOPU3OHTATLHON CKOPOCTH ABHKEHHSA BO3TyXa, MMEIONIMH B CTaH-
JIApTHOM cHcTEMe KOOPJMHAT 30HAJIbHYI0O M MEPHTMOHANILHYIO COCTaB-
amonme V' ={u,v}.Bo BpeMs METCOPOIOru4eCKUX HaOIIOAECHUM BETED
XapaKkTepU3yIOT MOJyJIeM CKOPOCTH ¥ HamlpaBleHueM. Momyib cKkopo-
CTH IPUHATO HA3BIBATH IPOCTO CKOPOCTBIO BETPA.

CKOpOCTE BETpa U3MEPAIOT B METPaX B CEKYHY (M/C), HO IIONE3HO
3HaTh U JPYrHe PacIpOCTPAHCHHBIE €MMHUIBI M3MCPEHUS, HanpuMep,
1 y3en paBen 1 mMopckoit Muze B Yac (npumepHo, 0,5 mM/c) umm Gasl
wkans! bodopra, mpuseneHnsle B Ta61.8. 3HaUeHMsA CKOPOCTH BeTpa
u3MeHAroTcs oT Hyas (mruins) mo 100 m/c. BeposTHO, BO3MOXHEI U

GoIbIIME CKOPOCTH, HO Ja)K€ YparaHHble BETpa NPHBOIAT K IOJIOMKaM
OONBIMHCTBA JaTIMKOB.

: Tabruya 8
XapakTepucTHKA BeTpa ¢ noMolusio 6annos Bodopra
Betep bamet JelicTBre CxopocTb
Bodopra ___BeTpa BETpa, M/C

J006y7 63 0 Jlpim cTOn6OM <1
VMepeBHbIH 4 KawaroTcs BeTk 6-8
Cunbe1i 7 Jepxu 30HTHK! 12-19
IITopm 9 JloMaroTcst BETKH 19-27
VYparan 12 CHOCHT KpBHIH > 36

HanpasiieHue Berpa U3MEPSIOT B YIJIOBBIX I'Paxycax, OTCYMTHIBAs
OT HampaBIICHHWA Ha ceBep IO 4Jacomoit crpenke. [lonp3yrorcs Taioke
ocuosueiMu pyMbamu (C, CB, B, IOB, 10, 103, 3, C3). Baxuo mom-
HHTb, YTO HAIPABICHHE BETpa — 9TO HALpPAaBICHHE OMKYyod dyem ée-
mep, OTCUMTaHHOE OT HAUpaBIeHHA Ha ceBep. Hampumep, roro-
samagusii Berep (F03) nmeer Hanpasienue 225° ¥ IEPEHOCHT BO3IYX C
JOro-3amaza Ha CeBepO-BOCTOK.

Ilone3no 3HaTh, KaKk M300pakaeTcs CKOPOCTh BETpa HAa METEOPO-
JIOTHYeCKUX KapTrax. IIpuMep, npHBeACHHBIA Ha puc. 76, MOKA3bIBAET,
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4TO Ha CTaHIHUM, H300PAKECHHOM KPYKKOM, BETEp UMEET I0r0-3aMafHoe
HanpasJIeHHe U CKOPOCTE npumepHo 8 M/c. CreneHus o CkopocTH 060-
3HAYAIOTCA INTPUXaMH Ha OTpe3ke, H300paKaromeM HalpaBlIeHne BeT-
pa. JINMHHBIH! MITPUX COOTBETCTBYET 5 M/C, 8 KOPOTKUit — 2,5 m/c.

C

f

Puc. 76. Ob6o3Ha4YeHHE HOr0-3aNaHOTO BETPa, AYIOMIETO CO CKOPOCTHIO 7,5 M/C.

C HanpaBICHHEM BETPA CBA3aHO MOHATHE «PO3a BETPOB». ITO
CIoco® HaIIAAHOIO OTBETA HA BONPOC, BETPa KAKMX HAMpPAaBICHHH B
cpenHeM OBIBarOT Hauboiee 9acTo B JAHHOH MECTHOCTH (puc.77).

Puc.77. IlpencraBineHue JaHHBIX O HaNPaBJIeHUAX H CKOPOCTAX BETPOB
B IyHKTE HaOMOACHNH ¢ TOMOILBIO PO3BI BETPOB.

CHIbl M gBHICEHHE

Hsmenenne CKOPOCTH BETPA HAa3BIBAKOTCA YCKOPCHHEM. Wamenenns

MOTYT OBITH CBS3aHBI C YBEIMYCHHEM WIA YMCHBIICHHEM MOXYJS CKO-
POCTH, HO MOTYT OBITE CBSI3aHBI ¥ ¢ U3MECHECHVEM HalpasJieHuA BETpa.

Cornacro BTOpoMy 3akoHy HuioToHa, yckopenwie (@) BO3HUKAET
DOJ JSHCTBHEM HA YacTHIY CHII, OTHECEHHBIX K MAacce ABIKYLIErOCs
tena (F/m). B gacTume Bo3IyXxa MEpOil MacChl CIHy)XHT IUIOTHOCTb, [O-
3TOMY BTOpOii 3akoH HpI0TOHA 3aIMCHIBAIOT B BUJIE:
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-~ - dv =
a=—F, a=—, V={uvw}
p dt

Enununa u3MepeHns. YCKOPEHU U CHII, OTHECEHHBIX K IIOTHOCTH
— MeTp Ha CEeKYHIY B KBampate (M/c?).

Ecnu cuibl, neHCTBYIOIME HAa 9acTHIy, YPaBHOBEMIMBAIOT APYT
Ipyra, To ycKopeHue obpamaercs B Hyib. B 9ToM caydae CKOpOCTh He
MeHsgeTC U TeNo jubo mokouTes, b0 JaBYKeTcs paBHOMepHO. Ha
YaCTHITYy BO3OyXa JEHCTBYIOT TPH BHJA CHII. MaccoBhle CHIBL: CHia
TSDKECTH, CHJIAa TUIaBydecTH. [[OBEpXHOCTHEIC CHIBL CHJIA I'pajHEHTa
nasjeHus, cwia TpeHnd. Cuisl uHepIMU (B METSOPOIOTHH OHU CBsI3a-
HEBI C TEM, YTO HaOMIOACHUE 32 IBIDKEHUEM BO3MyXa BEIETCA B CHCTEME
KOOPIMHAT, KECTKO 3aKPEILUICHHOH B Kakoi-mubo TOYKe HAa Bpamiaro-
nIeiics ¢ MOCTOAHHON YITIOBOM CKOPOCTHIO 3eMIIE).

HanGonee BaxxHOH CHIOH HMHEpIMHM ABIAETCA IICHTPOOEXKHAs CHIA,
JeHCTBYIOIMas AaXke Ha Tela, oKoApecs Ha Bpanlarouieiica mianere. Ha
Tena, ABWKYIMECS OTHOCHTENHFHO Bpamaromeics IUiaseTsl, NeHCTByeT
elile OflHa CHa uHepiuy — cuiia Kopronrica, Ha3panHas B 4ecTh (paHiry3-
CKOT'O YYE€HOTr0, BIIEPBHIE JaBuIero (hopMyly UL ee pacdera. Ecim Teno
IBIDKETCS OTHOCHUTENHHO 3EMIIM MO KPUBONKMHEHHOI TpackTOpHH, TO BO3-
HUKAET elle U IEHTPOOEeKHas CHITa, CBA3AHHAS C STHM JIBIDKEHHEM.

BButy BaXXKHOCTH CHJI HHEPIMH JUIS NOHMMAHHUS COEIU(QHUKH aTMO-
cepHBIX IBIDKEHUH HYXKHO 3HATh, KAk OHH 00pa3yroTca. Bo3HukHOBE-
Hue crnl Koprosica MOKHO MOHSITH ¢ HOMOIILIO pHc. 78.

1 3

Puc.78. Mogens Bo3zaelicTBus crilbl Koproica Ha JBHXKYHHHCA 0OBEKT.

Jluck, BpamaroIuiics NMpOTHB 4acoBoil cTpenku (monoxkeHue 1),
MojenupyeT Bpamenue 3emun B CesepHoMm nonmymapuu. Ecim Hag
JACKOM HEIOABIDKHO 3aKpeluTh JIMHEHKY, TO 3710 OyJaeT Moxens Kypca
YCIIOBHOTO KOCMIYECKOTo Kopabiisi, yneratomero ¢ CeBepHOro Ioroca
0O MpAMOMY MapLIpyTy «K Jalekoil 3seszme» (monoxkenue 2). IIycts
KapaHzanl OTMEYaeT TOUKM Ha NOBEPXHOCTH 3eMiM, KOTOPHIE BHAMT
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ounoT ¢ kopabia. Torma NUHMSA, OCTaBieHHAS KapaHHAIoM, JBHIAB-
IIKMMCSL TOYHO IO JHHEHKE (nonoxenue 3), — 5T0 Kak 65 HOTOCHUMOK
cliefia TpaekTopuu mojera Ha kapre CeBepHoro nomymapus. Ecmu cy-
IUTh TI0 STOMY CHHMKY, TO HA Meno, O6UXNCYUeecs OMHOCUMENbHO
3emnu, Oeilicmeyem Cung, HANPABIEHHAS, NEPREHOUKYIAPHO BEKMOPY
ckopocmu énpago om nezo. ITo 1 ecTh cuna Kopuonuca.

Ecmu 651 3T0T OonbIT OBII npozenan ¢ FOxHoro momoca, TO Kasa-
Jock OBI, 4TO JHCK Bpamiaerca IO JacoBo# crpenke. IIpu sToMm cuia
Kopuonuca 6yzner neficTBOBaTh Ha OBHDKYIIEECS TENIO Takke MOZ yT-
oM 90° K HanpaBIEHHIO ABIKEHHS, HO OTKIOHSS €TI0 BIEBO.

Cuna Kopuonuca, oOTHeCeHHast K €MHMIIE MACChl, UIMECT paszMmep-
HOCTh YCKOpPEHMA W HasbiBaeTcs yckopenuweM Kopmomuca (C). 3naue-
HHE 5TOH CHIIBI MOXXHO pacCuuTaTh o (gopmyie:

C=20sinoV .

BenuuuHa ® B 3T0# dopMyse — 3TO yIiioBas CKOPOCTh BpalleHUA
3emmu. Ee 3HaU€HHA JIETKO BBIYHCIHTD, €CIIM YYECTh, UTO 3eMiIs Acia~
€T MOJHBIA OBOPOT BOKPYT CBOEH ocH (2 m paauaH) 3a 24 4, T.e. ®
pasro /12 (a7), mmu 7/(12-3600) (c™'), mmu 7,27-10-5 (c7™).

YMeCTHO 3aMeTHTh, UTO JNHHCHHAA CKOPOCTH BPAIICHHS KaXIOMH
TOYKH 3€MHOM IOBEPXHOCTH BOKDPYI OCH IUIAHETHI, paBHasg RCOSQ,
3aBHUCHT OT IHpOTH ¢. Cuurad pamuyc 3emnu R paBHeiM 6370 kM, mo-
JydaeM, 9T0 Ta CKOPOCTH Y dKBaTopa paBHa 463 m/c. Ha 50° .. ona
pasHa 300 M/c u gaxe Ha 85° .. oHa paHa 40 M/c (CKOPOCTE pacnpo-
cTpaHeHus 3Byka B armocthepe 300 m/c). 3emusa — 310 OBICTPO Bpa-
HIaroIascs miagera!

Cnenyer noMHHTB, 4TO HeoOxoaumocTs B cune Kopuomuca Bo3-
HHKaeT BCIEACTBUE TOrO, 9TO 1A M300pakeHHs IBYDKEHUA aTMOC(HephI
yZI06HO HCIOIB30BaTh OOBIYHEIE Teorpaudeckue KapThl, Ha KOTOPBIX
TIOJIOXKEHHE KOHTUHEHTOB ¥ OKEaHOB 3a(HKCHPOBAHO.

C yd4eToM JEeHCTBYIONMX Ha YAaCTHIly BO3HYyXa CHJI BTOPOH 3aKOH
HriotoHa mnsa atMocdepbl MOXKHO BEIPA3NTh TaK, KaK MOKA3aHO Ha
puc. 79.

Yexo - Cuna Henmpo
= mx?:;‘:mu +|Bapugecrozo | + Koa?h‘::ca +| Dedxcnan |+ Cina
perue zpadueHna { cung | [MPonia

Puc. 79. Banasc cur, JeHCTBYIOMHKX Ha JABHXYLIYIOCS YaCTHILY BO3LYyXa
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leocrpogpnyecknii Berep

B arMocdepe CiiIbl TSOKECTH, INTaBYIEeCTH M HEHTPOOEKHAs CHila
BpaueHus 3eMiu AeiCTBYIOT B BEPTHKAILHOM HampasiieHuu. MX ypas-
HOBEIIMBACT BEPTHUKANBHAS COCTABIIAIONMAA CHIIBI OapUIECKOro rpaiy-
€HTa. DTO ONHCHIBACTCS YPABHEHHEM CTATHKH.

Cuwia TpeH¥IS M CHJIBl MHEPIHH HE BBI3EIBAIOT, 4 M3MEHAIOT J(BHU-
>KCHUE BO3yxa. EMMHCTBEHHOM IIPUYNHOM, KOTOPas MOPOXKIAET BETED,
SIBJISICTCSA TOPH30OHTAJIbHAS HEOIHOPOAHOCTh MOJIS TABICHUA, KOTOPas
BBI3BIBAET NOSABICHHE FOPH30HTAIBHOM CHIIBI 6apHYECKOro IPalueHTa,

IpocTeimuii U BakHBIH CIydail paBHOMEPHOr0 aTMOC(EPHOro
JIBIDKEHHUS MOYKET MMETh MECTO BBIIIE 1 KM Hal MOBEPXHOCTRIO 3EMIIH.
OTa 00nacTh Ha3pIBaeTCA cBOOOMHOM aTtMocdepoit. Tam yxe He qeHcT-
BYET CHIIa TPECHHA BO3AyXa O MOJACTHIIAIONIYIO NOBEPXHOCTD, M PaBHO-
MEpHOE JBIKEHHE BO3MOXHO, €ClH cwia 6apHyecKoro TIpaaMeHTa
ypasHoBeena cunoif Kopronuca. Yciosue paBeHCTBA 3HAUCHUH 3THX
CHJI MMEET BHA:

—lgp—+2m-sin(p-V=0-

pon
MOoKHO BBECTH BEKTOp YCIOBHOTO BETpa, KOTOPBIA IOPOKHACT
TaKylo cuiry Kopronuca, koTopast ypaBHOBEIINBAET (GaKTHICCKH CyIIle-
cTByrommii Gapudeckuit rpagueHT. OH Ha3BIBacTCs 2eocmpoghuieckum
gempom. MoIyiie CKOPOCTH reoCcTpOhHIECKOTO BETPa ¥y MOXKHO IMOIY-
YHUTH U3 YCIIOBUS PaBHOBECHS 110 hopMyIie:

__1 o
2wsin @p On

4

Ju1s Toro urobbl IOHATH, KaK HallpaBJIeH reocTpouyecKuit Betep,
HYXHO 110 pric.80 mpocnenuTh, kKak OyAeT yCTaHaBIHBAThCA Ie0CTpPO-
¢udeckoe paBHOBECHE NPH NMPAMOJMHEHHBIX H300apax B CeBepHOM
noymapuy. IlycTh mepBOHavYaIbHO YaCcTHIA HAXOAUTCHA B IIOKOE M Ha
Hee JEHCTBYET MOCTOSHHAs cHiIa Oapudeckoro rpaguenta. OHa npuner
B JIBIDKCHHE B HAINPaBIECHHU 3TOH CHIBI, T.€. B CTOPOHY yMEHBIIECHHS
nasireHns. [Ipu 3TOM BO3HHKHET CHayasla MayieHpKas cuiia Kopmnonuca,
HanpasjeHHas BIPaBo. I1oj ee BIUAHNAECM YaCcTHIA OTKIIOHHTCS BIIPABO.
ITockonpky cuma Gapideckoro rpagieHTa HEM3MEHHa, N0 Mepe Ipo-
IBIDKEHHUS 9acTHIla OyIeT MMeTh Bce GONBIIYIO CKOPOCTH, & 3HAYMT,
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JBYOKEHHC BBI30BET M Gompuryro cuny Kopronuca. Hanpasnenue cunsl
Kopuonuca Oyner MeHATBCSA O TEX IOP, IOKA 3Ta CHIIA HE YPaBHOBE-
cur cuity Gapudeckoro rpagueHra. ITocie ycTaHOBIGHHS paBHOBECHS
CHJI BO3HHKHET 2e0cmpouiecKkuil eemep, Hanpaeiennvli no uzobape
max, umobvl HU3K0e OaGieHUe OCTHABANOCH CResd.

Cnna 6apHYecKoro rpajaenTa

995lla
JBrKenne
100011l AACTHIE
X Y ¥
1005x S —
Cama
1010+ Koproxnca

Puc. 80. Ilpucniocobiienne BeTpa K reocTpohHIecKoMy.

I'eoctpoduueckuii BeTep — 3TO HE PEANBHBIA NPUPOAHBIA 00BEKT
(Henb3st cKkazath: «Jlyn CHIBHBEIA reocTpoduyuecKuil BeTepy), a MaTeMa-
THuecKas aberpaknuda. OH HEHEH A METEOpOJIOroB TeM, UTO pealib-
HBI BeTep B CBOOOZHOM aTMocdepe, KaKk NOKa3ald HaGIIIOICHMA,
04YEHb OJIM30K K Te0CTpogUIECKOMY 110 CKOPOCTH H HanpasieHU. ITo-
9TOMY IToJie u300ap JaeT HPEICTaBICHHE O HAIPABICHHY M CKOPOCTH
peaybHOro BETpa AAXE B TeX paioHax, rae HaOMIOJeHUH 3a BETPOM He
6bu10.

Tepmuyecknii Berep

[Tockoneky none u306ap B TepMHUIECKH HEOZHOPOAHOM aTMoce-
pPE U3MEHIETCA C BHICOTOM TaK, 4T0 0apuy¥eCKHH TpaJyeHT npuommka-
ercsd K TepMU4YEeCKOMYy IPAaJHEHTY, TO C BBICOTOW OyNeT MEHATHCH M
reocrpodudeckuii BeTep.

Honszysce Gopmynoit s ropu3oHTaNBHOW MPOU3BOMHON [aBIie-
HYA, IPUBEICHHOM B JEKIMM 3, MOXHO ITOIydIuTh QOpMYITy I pacte-
Ta CHJIB! 6apudYECKOro rpaueHTa Ha YPOBHE Z;:

Lo _ Bl op glo-z)h 0T,

py On Iipy On Tn21 on
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Pasnenus o6e gacTi Ha 20 Sin@ M y4uTd 6IM30CTh K EOMHHIE OT-
pomenuii T5/Ty, To/T,,, MOACTABUM BHIPaXKCHHE IIIS CHIIBI GapHyecKkoro
TpafueHTa B YCIOBHE IEOCTPO(GHIECKOr0 PaBHOBECHS M IOIYYHM
bopMyITy UL pacuera reocTpoGuIEeCKoro BeTpa Ha YPOBHE Z;:

ng = Vgl + AVT .
TlonpaBka K reocTpoQHIEcKOMy BETPy Ha MCXODHOM YPOBHE Zj ,

IEPEBOAAIIAA €0 B BETCP HA YPOBHC z; , HAa3bIBACTCA repMU4ecKim
éempom U BBIMHCIACTCA 110 (bOpMy.HCZ

2wsingT, On

TepMudeckuil BeTEp, aHAJIOTMYHO TeOCTPOPHIECKOMY, — 3TO BEK-
Top. POpMyIa MOKA3BIBAET €ro MoxyL. HanpasiieH oH IO H30TEpMaM
Tak, 4TOOBI ClieBa Haxonwiach 0o0macth Ooliee XOJOTHOTO BO3AyXa.
3HaueHUE TePMHICSCKOTO BETPa B TOM, YTO OH IO3BOJIAET ITO roforpady
BETpa ONpEHe/IuTh, KaKoH BO3IyX — TEILIbIH UM XOJOJHBIN — MOCTyna-
€T B IIyHKT HaOIoACHM.

Fogorpad MoXXHO IHONY4HTh, €CIIH HAHECTH BEKTOPHI BeTpa Ha
rpaduK, a 3aTeM KOHIBI CTpENOK, IMOKA3BIBAIOIIMX BEKTOP BETpa Ha
Pa3HBIX BHICOTAax, COCIUHUTHL B MOPSAAKE BO3PACTaHUI BBICOTHL. Pasnu-
yaroT rogorpad, Koraa ¢ BEICOTOH BEKTOP BETpa HOBOPAYMBAET HO Ya-
COBO#1 cTpenke (« IpaBblil MOBOPOT BETPa C BHICOTOMN» )M rojorpad, Ko-
IZla C BHICOTOM BEKTOP BETpa NOBOPAYMBAET IPOTHB YaCOBOM CTPENKH
(« TeBBIi IOBOPOT BETpA C Bmcomﬁ»)

a)

XOJIOII; XOJIOZI
g2
gl
32
Tenao Temlo

Puc. 81. Ilosopot reocrpoduueckoro seTpa oT HixHero yposas (Ug) K BepxHeMy
{(Ug) 3a cuet Tepmureckoro Betpa (Ur) 1 CBA3aHHAA C 3TUM reocTpodrueckas
anBexuHs TemIa (a) win xonoza (6).
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Ja npumepa Ha puc.81 npuBeneHs! 00a BapHaHTa Tonorpados.
ITpu opunakoBOM PacoNIOXeHKuU 00IacTel Tella B X0Iona B CIIOe OT
3 mo 5 xM B cilydae IPHTOKA X0/I0/a reocTpohuIecKuii BeTep oBOpa-
9HBAET BIEBO C BHICOTOM, a B ClTydae NPUTOKA Terla — BrpaBo. Hyxuo
OTMETHTH, YTO CaM TEPMHUYECKHH BETEp HE NMEPEHOCUT TEIUIO MM XO-
J07. BeKTOop TepMHMYECKOTO BETpa, HO ONPENEeNICHHIO, TONBKO TIOKa3bl-
BaeT pacnonoxeHue obnacrell Tenna u xomoxa. Ilpurtok Temna (Xolo-
Ja) mon AcHCTBHEM TEpEHOCA BETPOM HA3BIBAETCA adgexyuen TeIlna
(xomnona).

BnusiHne TpeHns Ha Berep

Cuna TpeHus y NOACTHNAOMIEH IIOBEPXHOCTH YMEHBIIAET CKOPOCTh
BETpa IIPEMEPHO B [BA pa3a 10 CPABHEHHUIO CO CKOPOCTBIO reocTpoduye-
CKOTO BETpa U MEHSET ero HalpaBleHHe. XapakTep H3MEHEHHS MOXKHO
TIOHATH, €CIIM CYUTATh, YTO CHIIa TPECHMS HANPABIICHA IPOTHBOTIOIOKHO
BeKTopy ckopocTu. Ha puc.82 mokasano, Kax B 5TOM Cifyuae Halpasiie-
HEI BEKTOPHI CHJI, ICHCTBYIONHMX Ha BO3IYIIHYIO YaCTHIY.

Cuny rpagueHTa JaBICHUA B 9TOM ClIydae YpaBHOBEHIMBACT PaB-
HOZAEHCTBYIOIAs CHIbI TpeHUd U cuibl Kopuomica. OT0 3HAYMT, 4TO
BEKTOP CKOPOCTHU BETPA IIPU YYETE CUIBI TPECHUS HANIPaBICH HE IO U30-
Oape, a Bieso oT Hee (B CeBepHOM NOIyLIapuK), B CTOPOHY Oojee HU3-
KOTO J1aBJICHHUA.

=995

V

Ry C

F+C

B

Pyuc. 82. PacnonoxeHre OTHOCHTENBHO BEKTOPa CKOPOCTH V ABIIKEHMS YACTHINES CHJI,
ZeHCTBYFOIINX Ha Hee B cioe TpeHuA. OGo3Hauenus: G — cuiia Gapudeckoro rpafuenTa,
C — cuna Kopuonuca, F — cuna tpenns. F+C — pasHoneltcreyromtas cun tperns u Ko-
prommca, B — oGnacte nosemenHoro Jasnennst, H — oGnacTs NOHMKESHHOTO AaBACHYS.

p=1000

Yron OTKIOHEHHS BeTpa OT U300aph! y MOBEPXHOCTH 3eMiH ca-
mbrit Gonmpmoit. Hax cymeii on oxomo 30°, max MOpeM, The TpeHHe
MEHBILIE, MEHBIIE U YTOJ OTKIOHCHUS BeTpa OT m300aphl. YTOol OTKIIO-
BEHHA BETPa OT TEOCTPO(HIECKOr0 YMEHBILAETCS ¢ BEICOTOM H, HaYH-
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Has ¢ HEKOTOPOM BEICOTHI, HAIIPaBICHHE PEANLHOIO BETPa COBIMALALT C
reocTpoduyeckuM. ITy BBICOTY NPUHATO CUMTATh BEPXHEW IPaHHIleH

CIIOS TPEHHUS WIIH HOZPAHUUHO20 CIIOS AMMOCHepbL.
)Imxepremmsl KoHBepremms

/ £y ”““5’5"/ Y

Puc.83. BO3HMKHOBEHHE BEPTHKAJIBHEIX TOKOB B IIOIPAHUYHOM Ci10€ aTMOChepsi
33 CYeT JUBEPTeHIINH WK KOHBEPreHIUM IPU TPEHHH BO3LYXa
0 HOACTUIAIOLIYIO MOBEPXHOCTb.

OTKIOHEHHE BETpa B CTOPOHY HHM3KOTO HABJICHHA CYIIECTBEHHO
BIHUACT Ha moroxy. bmaromaps Hemy BO3ZYX Y 3€MJIHM BTEKAE€T BHYTPb
OUKIOHA (KOHBEPreHIMsA) ¥ BHITCKAaCT Hapy»Xy M3 aHTHUHKIOHA. Ilo-
CKOJIEKY BO3IYX HEe MOXKET HaKOIUTBCA Y 3€MJIH, TO B IIMKIOHE BO3HU-
KAaIOT BOCXO/IAIIHE TOTOKH, a BMECTE C HUMHU M 00Iaka. B aHTHIUKIOHE
BBEITEKAIOMIMIT Y 3eMIH BO3/IyX BOCIIONHAETCA CBEPXY M3 CBoOOIHOM
arMocdepsl, IpuBOAI K HUcXoAMImM TokaM (puc. 83). Hucxopsmmue
TOKH CIIOCOOCTBYIOT Pa3sBMTHIO MHBEPCHH M CKOIUICHHIO Y IOACTH-
JIAIOIICH OBEPXHOCTH Pa3iMYHBIX 3aIPASHAIONIHX BEMECTB.
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Jlexkymnsa 13
MECTHBbBIE BETPb/

Macwrabsl cucrem BeTpoB

JBuxenns atMocdepsl 00BITHO KIACCH(PHUIUPYIOT B 3aBUCUMOCTH
OT NPOCTPAHCTBA, KOTOPOE OHH OXBATHIBAIOT, M OT HX IUTUTEIHHOCTH.
BrIIensioT 4eTeIpe OCHOBHBIE IPYTIIEI HUPKYIIALMOHHBIX CHCTEM.

— MakpomacmTabHbIE CHCTEMBI 3aHHMAIOT 00acTH, CPaBHHMBIE
¢ noxymapueM (5000 —40 000 kM), ¥ MMEIOT NPOJOLKHTEILHOCTD OT
Henene a0 Mmecana. [Ipmmepamu sBIAIOTCS A3HATCKHE MYCCOH HIIM
Onp-Hunbo. MakpomacmTabHble CHCTEMEBI 00Pa3ylOT OOMIYIO IMPKY-
TP aTMochepsl.

— CucTeMb! CHHONTUYECKOI'O MaciuTada, KOTOpBIC MMEIOT pa3Me-
pet ot 100 no 5000 xM M AMHUTENHHOCTH OT HECKONBKUX AHEH O Hene-
. [TpuMepamu ABIAIOTCS NUKIOHB! ¥ aHTHLHKIOHB! YMEPECHHBIX LIN-
poT unu Taidyasl. CHCTeMEl CHHONTHYECKOro MacinTada OTBETCTBEH-
HBI 32 H3MEHEHUS IIOTOJIBL.

— Me3omaciTabHbBIE CHCTEMBI BETPOB, KOTOPHIE 3aHUMAIOT NPo-
cTpancTBeHHBIE o0nmacTh ot 1 mo 100 kM, a X AIMTENBLHOCTE — OT He-
CKOJIbKMX MHMHYT JO HECKOJIBKUX 49acoB. IIpuMepamu sBistorcs 6pu3EL,
HIKBAIBl ¥ cMepuH (TopHAno). Me3oMacmTabHBIE CHCTEMEBI YacTo MPH-
BOJIAT K IPUPOAHBIM KaTacTpodaM.

— MukpomacmrabHele CHCTEMBI, KOTOPBIC 3aHUMAIOT YIaCTKH 0
1 kM u gnarcs Heckonpko MHUHYT. IIpuMepaMu MOTYT CITyXKHUTH HBLIb-
HBI€ BUXPH Ha JIOPOTax, ITOPEIBEI BETPA, HO TAKXKE M YCHUICHHS BETPHI
OKOJIO PacIIONOKEHHBIX OIpPENeNeHHbIM 00pa3oM 3xaHuit. Muxpomac-
mTabHbIE CHCTEMBI METEOPOJIOTH ONUCEIBAIOT KaK TYpOYIEHTHOCTb.

Bce BeTpoBEIE CHCTEMBI B3aMMOCBA3aHbl. CHCTEMEbI INIaHETAPHOTO
Macmraba onpenesIoT XapakTep IpeoOIaganus ¥ HalpaBJIeHus repe-
MEICHHA CHUHONTHIECKUX CHCTEM. B Impenenax cCHHONTHYIECKHX CHCTEM
BO3HHUKAIOT OCOOEHHEIE YCHOBHA U Pa3BUTHI ME30MACIITa0HEIX CHC-
teM. Ha (ore Me30MacITaOHBIX CHCTEM YCHIMBAIOTCS MITA MCYE3AI0T
MHKpPOMACIITaOHbIE CHCTCMBI.
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Hamnpumep, uns yTpoM Ha paboTy, 9€N0BEK JOJDKEH IIOBOPAYHBATE
3a yron goma. IIpm sToM HMHOrZa, OCEHBIO MIIM 3UMOH, OH, MOTXOHS K
YIIIy, HATAJIKUBACTCA Ha CUIBHEHININN BETep, KOTOPLIH cpa3zy UCIe3aeT,
KOIZla OH ITOBEPHYJ 3a Yros. JTOT BETEp — MHUKpoMacIuTabHOE sBlie-
HHE, HO OH JOCTUraeT oco0oif cHnbl, ecnu Me3oMacmTaOHBIE BETpHI,
00ycroBIecHHbIE KOHPUrypalyei yiauI ropoja, yCHWiIeHs! 3a cuer Ga-
PUYECKHX TPaJHEHTOB LMKIOHA, JBHXKYILErocs OBICTPO W B Ompene-
JEHHOM HAIIpaBI€HHH. A IOBTOPSIEMOCTh 3TOTO JIOKAIBHOTO SBIICHUS
OyneT pa3HOH B pa3HbIE TO/BI, TAK KaK BO3HUKHOBEHHE U [ICPEMEIICHIE
LUKJIOHOB PETyIUpPYETCs Ha IIIaHETAPHOM ypPOBHE.

DaKTOpbI Pa3BUTHS MECTHBIX BETPOB

Me3somacimTabHBIE CHCTEMBI BETPOB M MECTHEIE BETPHI JTaBHO
U3BECTHBI JIIoAAM. VX Ha3paHus (3TE3MM, MHCTpallb, CHPOKKO, 0opa,
¢eH) BOILIM B 3IHMYECKHE M JHTEpPAaTypHBIE Mpou3BencHus. Haspanus
BETPOB CBA3aHB! JIN0O C HX HaNpaBlICHUEM, THOO C COMPOBOKIARONIIMU
HX SABJCHUAMH IOTOABI, HO HE OTPa)KaioT HX TeHe3HC.

Mereopornoru pa3nuy4aroT 4eTeipe Tpymmsl (akTopos, QopMH-
PYIOLIUX BETPEL:

Paouayuonneiii pakmop cBsI3aH C PafiHaIMOHHEIM GalaHCOM y4a-
cTka. J{nsa 3agagHOM MIMPOTHl U BPEMEHH T'OZa BIMSHKE 3TOro (hakropa
Ha MECTHBIE BETPHI NIPOSBIACTCS Yepe3 UX CYTOYHEIE KONEOaHu.

Lupxynayuonnviii pakmop — 370 XapaxTep GapH4ecKoro mois Haj
paiionom. OH mposBIsAeTCs Yepe3 HanpapiaeHue 6apuieckoro rpagueHTa
U KpHMBH3HY M300ap B CBOOOZHOH arMocdepe Hall TeppHTOPHEH pasBu-
THsA MECTHBIX BeTpoB. MHOTIa mupKysanusa atMocepbl IOpoXKAaeT cob-
CTBEHHBIE ME30MACIUTA0HBIE CHCTEMEI (ME30CTPYH, MIKBAIEI, CMEPYH).

Janowagpmunii paxmop — 370 0COOEHHOCTH MOACTHIIAFOIIEHN TO-
BEPXHOCTH (ITI09Ba, PaCTHUTENBHOCTD, MUKpOpensed). Anbp6eno, Temo-
€MKOCTh M TEIUIONPOBOJHOCTH BIMAIOT HA PaJHalMOHHBIM GamaHc u
(GOopMHPYIOT TEpMHUECKYIO HEOIHOPOJHOCTb MOACTHIAIONIEH MOBEpPX-
HOCTH ¥ IIPHJIEralomero kK Heil crmosg armocdepsl. [llepoxosarocts mo-
BEPXHOCTH BIACT HA CUIY TPEHMA: BOJA WM CHET — Oollee riajxue,
4eM TpaBa, JIeC WM JIeAIHBIe Topockl. CKOpOCT: BeTpa Ham BOJIOM
Gonbie, ueM Hax CyIIeH, a HalpaBleHue BeTpa clabee OTKIOHIETCS OT
u306ap. IIpu mepexone OT cymmM K BOZE BeTep YCHIMBACTCA U MOBOpa-
9HUBaeT BIPaBo, K u306ape (B CeBepHOM MOITyIapun).
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Opozpagpuueckuii paxmop — 310 Iepenansl BHICOT M KoHuUrypa-
IIMH M30THIIC penbeda, BCeraa BIUAIOMHNE Ha BeTep, 0COOEHHO B ropax.
OtoT hakTop HyKHO aHANH3UPOBATh C YYETOM HAIPABIECHHUA U CKOPO-
CTH IIOTOKa B cCBOOOAHOH atMochepe(«BCTaB CIOMHOM K BETPY»).

Crenyer pa3snuyaTh TpH BHIa BO3IEHCTBUA penbeda Ha hopMupo-
BaHHE MECTHBIX BETPOB.

1. DKcro3unuA CKIIOHA II0 OTHOIICHHUIO K COTHCYHBIM Jy9aM (coll-
HEYHasi CTOPOHA WM TEHb) OIpeleisieT TeMIepaTypHBIE YCIOBHMA Ha
CKIIOHE.

2. Yron HakIoHa CKIOHA (KpYTOH WM IOJIOTHIT) OIpeneieT Bo3-
MOJKHYIO CKOPOCTh MECTHEIX BETPOB.

3. OpueHTamnus ropsl 0 OTHONIEHHIO K BO3MYIIHLIM IIOTOKaM B aT-
Mochepe OIpefensieT XapakTep BeTpoBo¥ IMpKyminuu. HaBeTpeHHbIR
CKJIOH IepBLIM BCTpeYaeT HANPaBIEHHBIM Ha ropy Berep. IloaserpeH-
HBI CKJIOH — 3TO MaKCHUMa/IbHO 3aIIUIICHHELIH OT BETpa CKIOH FOPEL.

XapakTep BETPOBBIX LHMPKYAIMA OKONO TOPHl (DIIMIOTHYECKOMH
(bopMBI), MOTydYEHHBIH ITyTEeM MOJESIMPOBAaHUSA Ha KOMIIBIOTEpE, IIOKa-
3aH Ha puc. 84.
g&ﬁ“ﬁmm B AKYIOR FODBI mumpxij'% Hiosanwps - s
T S SRS e ‘|

Puc. 84. Cxema o6TekaHHA rOpbI BO3IYIUHBIM MOTOKOM (0003HAYEHHA B TEKCTE).

B 3onax 1(2) dopmupyroTcs Bocxomdmue (HUCXOMANINE) BEPTH-
KaJIbHEIE TIOTOKH BO3AyXa. OTH 30HBI XOPOILIO BEIPAXKEHbI IS HEBEICO-
KHX TOp, TAKHX, YTO KHHETHYECKOH SHEPrHH BeTpa CBOOOIHOM aTMO-
cepsr xBataeT, yTOOBl COBEPIUNTH PabOTY MPOTHB CHUILI TSIKECTH M
IOAHATH BO3IYX Ha BEPIIUHY.
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B ciyuae rop cpenueit BRICOTEI (3amac KMHETHYECKON SHEPTUM HE
JOCTAaTOYEH IS IEpPeTeKanns Yepe3 ropy CBepXy) 30Ha | HauMHaeTcs
HIDKE TI0 ITOTOKY, a 30Ha 2 BEIPA)KEHA CHIIbHEE.

Ha naBerpennoii cropore (3) u nogserpenHoii cropore (4) cpen-
H¥X ¥ BBICOKHX Top BOIM3H ropsl GOopMHUpPYIOTCS 3acToiHbIE 30HEL ['0-
pa xax G pacmupsiercs. IIpu o6TekaHHH CpeHUX U BHICOKUX IOp BO3-
IyX HE MOXET MOAHATECS HA MX BEPHIHMHY M o0TekaeT ropy mo 6oxam.
Torna BO3HMKAIOT 30HBI MOBHIIEHHKIX CKOpocTel BeTpa (5), rae Bo3-
oyx ABIDKeTcs OBICTpee, 4eM reocTpo(dHYECKHH MOTOK B CBOOOAHOM
aTmocdepe.

Tlapa TOpH30HTANBHO PACHOJOXKEHHBIX AYEEK LMPKYIAIMA 33 IO~
Poit — cieBa OT HaIpPaBICHUS IOTOKA 00pa3yercs JIOKAIBHBIN aHTHIM-
xioH (6), a crpasa — HUKIIOH (7). DTH UPKYILIHN BCEITIa BOZHUKAIOT
BMECTE M UX yAOOHO HA3BIBaTh AYIUIETOM. 3a CUET 3TOro 3¢ deKra ropa
Kak ObI nprobGpeTaeT KPyrosyio Gopmy.

OmeHKM TOKA3BIBAIOT, YTO BIIMSHHUE TOPBI PaclpoCTpaHseTcs Ha
paccrosHHe, npuMepHOo paBHoe 20 BricoraM. Ilpu obrekanum BOTHY-
THIX opM penbeda (kapbepsl, XONUHBI) TOPUIOHTATBHEIE SICHKH THP-
KyJISUA MEHSIOTCT MecTaMH (CiieBa — IHKJIOH, CIIPaBa — aHTHIMKIIOH).
Kpome ykazanHBIX (GOpM BO3REHCTBUS penbeda Ha MOTOK, CHECHYET
HMETh B BHAY, YTO BO3AYX BHYTPU T'OPHBIX JOJMH IABHXKETCS B BUME
cnupany, o0paszys Tak Ha3blBaeMble IONEPEYHBIE HUPKYIINHM (3TO
OynIeT NOKa3aHo Ha IPUMEPE TOPHO-TONUHHEIX BETPOB).

Bugbl MecTHbIX BETPOB

Bce nepeunciennsie (GakTOpsl B NPUPOIE ASHCTBYIOT COBMECTHO,
HO3TOMY TaK TPYIHO OIKCATh U IPOrHO3HPOBATH BpEMs BOSHHKHOBE-
HHS 0 CHIY MECTHBIX BeTpoB. OIHAKO MOXHO MPHBECTH IPHMEPH! Me-
30MacnITabHBIX CHCTEM BETPOB, B KOTOPHIX OTAEIbHBIE (haKTOPHI IIpe-
00nanaT HaJl OCTAILHEIMH.

Bpuzer — BeTpOBBIE CHCTEMBI, BOSHUKAOIINE Ha IPaHUIE CYIIN U
BOIIOEMOB B YCJIOBHSX SICHOrO WIH ManooOnagHoro Heba (puc. 85).
JueM Haj cynieit cTon® Bo3xyXa HarpeBaeTcs M JABICHHE B HEM C BBI-
COTOMH majaer MeIJICHHEE, YeM HalX BOJoeMOM. B pesynbraTe Ha He-
GOIBIION BHICOTE CO3XACTCS HOTOK BO3MyXa B CTOPOHY MOPSI, a Y 3eMJIH
— KOMIICHCALMOHHEIA NIOTOK ¢ MOps Ha cyuly. B HOYHOe BpeMs BOXOEM
TEIUIee U HANpPaBICHHE BEeTpa MEHIETCsS Ha MPOTHBOIONOXHOE. MHTe-

131



peCHO, 4TO 6pH3I>I B HacTofAIee BPEeMA BBIABIAIOTCA M KakK BETPHI,
AYyomue nu3 6osee XOJIOJHBIX [IpUropoaos B 0oJiee Tenbie ropoja.

dod  xokod 1000 217, merzo

Puc.85. Cxema paseuTns Opu30BO# LIMPKYIAUHY JHEM H HOYEIO.

T'opro-donunnble 6empbl — TIOX0XKH Ha OPU3bI, HO BO3HUKAIOT KaK
MECTHble HUPKYIUILIMKA BO3LyXa MEKIY I'OPHBIM XpeOTOM M NOJIMHOMH
(puc. 86). Houplo BIONG CKIIOHA TEMIEPaTypa HafacT ¢ BHICOTOH, M
Xonopupli Oonee TOKENBIH BO3AYX CTEKAeT BHU3 B JONMHY. YTPOM
CKJIOHBI TIPOTPEBAIOTCA PAaHbIIE JONMHBI M BO3HHMKAIOT IOHNEPEUHBIS
UUPKYJIALNH, KOTOpPBIE IIOCTEIICHHO ABHXKYTCH 110 OOKOBBIM CKJIOHAM, a
K cepenuHe AHA 00pa3yloT NONHHHEBIE BETPHI, HAPABICHHBIE BBEPX 110
ckinony. Ilocie 3axona coiHIA CKIOHBI OXJAXKAAIOTCS H CO3JAIOTCA
YCIIOBHS JII CTEKAaHMA BO3QyXa ¢ GOKOBBIX CKIOHOB B nonuuy. Han
JOMMHOH BO3HMKAIOT BOCXOAALINE MOTOKH. B 3TOT Irepuoj B ropax Ha-
YMHAIOTCS TPO3bl U JuBHU. [lo Mepe nanbHEHIIEro HOYHOIO BBIXOJIA-
JXKUBAHHSA BO30OHOBIACTCA MPOLECC CTEKAHWA XONOTHOIO BO3AyXa B
JIOAMHY.

B ycnosuax ropHbIX JeJHHKOB M OCOOEHHO JICAHHKOB I'pernan-
i ¥ AHTapKTHIB! GOPMHUPYIOTCSA crmokosble gempbl. OHU BOZHUKAKOT
B HEHTPAJILHBIX, HauOOIee BRICOKMX YacTAX JICAHUKOBBIX KYHOJIOB, IE
TeMreparypa HOACTHIAINMICH IIOBEPXHOCTH MHHHUMATBHA. XOJIOXHBIH
BO3JyX HENPEPHIBHO CTEKacT BHH3, HaOMpas, IO Mepe HBHKCHHA O]
YKJOH, O9EHb BBICOKYIO CKOpPOCTh. IIOCKONBEKY ycIOBHS Ha JleTHMKaX
IOYTH HEM3MEHHEI, CTOKOBEIE BETPHI AYIOT IIOYTH HENPEPBIBHO.
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¥mpo

Ao nosydna Mocae: RosyduR

Navana nove

Puc.86. Cyrounsle H3MeHEeHMA TOPHO-RONUHHEIX BETPOR.

CxofHoe CO CTOKOBEIM BETPOM IPOHCXOXKACHNE uMeeT 6opa. bopa
BO3HMKAeT 3MMOM B YCIOBIIX, KOTZAa MMEETCS TOpHOE ILNaTo, OTAelae-
MO€ OT PaBHUHBI HEBBICOKMM TOpPHEIM xpe6ToM. Ha mnmaro npu 6maro-
OPUATHBIX CHHONTHYECKUX IpoIeccax CKalNMBACTCS XONOAHEBIM BO3-
oyx. Koraa cnoii xonogHoro Bo3ayxa JOCTMIaeT BBICOTHI NIEPEBATIOB B

rOpHOM Xpe0Te, OH HAYMHAET CTEKaTh BHU3 C OYEHb GONBUIOH CKOpPO-
creio (puc.87).

Puc.87. Cxema BOZHMKHOBEHM:A GOpEI.
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Puc. 88. Harpesanue Bo3nyxa npu ¢ére.

Bbopa oTnmyaercs OT CTOKOBOTO BETPa TEM, YTO CKIIOH, IO KOTO-
poMy OHa TedeT, KopoTkuil u xpyroil. IlosToMy Temneparypa Bozxmyxa
octaercst BU3KoH, M Oopa sABIAETCA OYEHb XOJMOIHBEIM BeTpoM. Takoii
K€ IO TeHE3HUCy, Ho Oonee clrabplil BeTep, YacTO BCTPEYACTCA B ICIIE-
pax. Creneonory Ha3EIBAIOT €T0 «BOIAYXOMAMIY.

ey

Pruc. 89. Cxema 00pa30BaHHs CHIBHBIX BETPOB TOPHEIX HPOXOJIOB.

Ecnu XonomHbii BO3YX I'OPHBIX IUIATO B CUILY 6naronpn5mmx ch-
HONTHYCCKUX YCJ'IOBI/Iﬁ HMCCT DOCTATOUHYIO KHHCTHYCCKYIO JHEPTHIO,
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4TOGE! PEOIONIETh FOPHEIH XpebeT CpeAHEH BBICOTHL, TO, IOAHMMASACE,
BO3IyX TePSET BIary U CTaHOBUTCA CyxuM. IlepeBanuBas yepes xpeber u
OIyCKasACh, OH aquabaTH4eCcKy HarpeBaeTcs, TEMIEPATYpa €ro NOBKIIIa-
ercst Ha 10 °C Ha Kxaxmpni kmmomerp crycka. Takum o6pasoM, BETep ¢
rop CTAHOBHMTCS ropasi0 TeIiee TOTO BO3MyXa, KOTOPHIA HaXOMUICA Ha
TOZIBETPEHHOM CTOPOHE XpeOTa. DTOT BeTep HashBaeTcs (héu (puc. 88).

Cunvhvle 8empbl MblCO8 U 20PHLIX NEPesanos BOSHHUKAIOT, KOIAa
HanpaBlieHHe BeTpa B cBOOOIHOH aTtMocdepe GlaronpHsTHO M HPO-
SBJICHUS JIOKATbHBIX TOPU3OHTANBHEIX IMPKyIALUH. Eciu BeTep ¢ Mo-
psL IyeT Ha MBIC, TO C JBYX CTOPOH €T0 00pa3yloTCs BUXPH IPOTHBOIO-
JIOXKHBIX HalpaBJICHHM, KaK ¥ IPU 0OTeKaHMH Iopsl (cM. puc. 84). Oto
IPUBOJKT K IOBODPOTY BeTpa moutH Ha 90°, a Talke K €ro YCHIIEHHIO
CIpaBa U CIIEBa OT MEICa.

Ecnu ropHBI# nepeBasl AOCTATOYHO IIUPOK, YTOOB! Pa3HOUMEHHEIC
BUXPH COCEIHUX AYIIIECTOB HE TaCHIIM APYT APYTa, TO B TOPHOM IIPOXO-
J¢ BO3HHKAIOT OapUYecKhe I'PaJieHTHl, HAMHOTO NpPEBBINIAIOIMYE Te,
KOTOpbIe eCThb B cBoOomHOH arMocdepe. B Takmx ropHsIX Ipoxonax
BO3HHMKAIOT BETPHI, CKOPOCTH KOTOPBEIX MOXET MpPEBBHIIIATH CKOPOCTh
reocrpoduuecKoro BeTpa B aBa pa3a (Ha puc. 89 0TMEUEHO CTPENKOM).

Me3ocTpy#, wkBasnel, TOPHaAO

Kpome BeTpoBHIX CHCTEM, CHIBHO CBS3aHHBIX C NaHMIaQTOM H
penbedoM, CyLIECTBYIOT M Me3oMacImiTabHEIE CHCTEMEI, CBS3aHHBIC,
TJIaBHBIM 00pa3oM, ¢ LUpPKyIued atMocdepsl. OT0 He 3HAYMT, YTO
OHM HE 3aBHUCAT OT CBOMCTB MOJACTHIAIONIEH noBepXxBOocTH. Hanpumep,
MIKBAIE! (M TPO3BI), COTTIACHO HAOIIOACHUAM, €CIIM U BO3HHKAIOT B Ka-
KOM-TO PETHOHE IpH OIaronpsaTHOi CHHONTHYECKOH 0O6CTaHOBKE, TO HA
OTIpENICICHHBIX YJacTKaX 3TOr0 PEerHOHAa IOBTOPAIOTCA Yallie M ObIBaloT
cunbHee, yeM Ha Apyrux. Ho rmaBusM daxTopoM pa3sBHTHA 3THX BET-
POBBIX CHCTEM ABJISETCS IUPKYIALMOHHEIH,

Mesocmpyu (cTpyiiHble TeUeHMS HH3KMX yPOBHEH) — HE TONCTHIE
CIIOH CHIBHOIO BETpa Ha BHICOTE HECKONBKHMX COTEH METPOB HAJ 3€M-
nei. MIX ropusoHTaibHad IHMPHHA 3aBHCHUT OT COCTOSHUA atMocheps
u penseda u Moxer pocturatk 100 — 200 xm. CkopocTth BeTpa B Me30-
CTpye MOXCET 3HAYMTEIBHO NPEBHIATh CKOPOCTH TeOCTPOdGHUIECKOro
BeTpa. Me30CTpyH BO3HHKAIOT IIPH BTOPXKEHHH XOJIOIHOIO MOJIAPHOTO
BO3MyXa, KOrZla OH BHIHY)KIEH orubars ropusle MaccuBbl. OcoGeHHO
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YacTO OHM BCTPEYAIOTCs B TEIUIBIX CEKTOpax IMKIOHOB. BO3HHMKHOBe-
HHMIO ME30CTPYH CIOCOOCTBYET MHBEPCHSA B MOTPAHHYHOM CJIOE€ aTMO-
cdepsl, H03TOMY OHI OCOOEHHO XOPOIIIO BEIPAXKEHEI HOYEIO.

Momnele Ky4eBO-I0KAEBbIE 00JIaKa YacTO COMPOBOXKIAIOTCS CHITH-
HEHIIMMH BETpaMu. BO3HMKAIOT 3TH BETPH! 33 CUeT GOMBIIMX CKOPOCTEH
BEPTUKAIBHBIX MOTOKOB, CyHIECTBYIONMX B 3THX obnakax. Ha puc. 90
NMOKa3aHO, KAK TEIUIBIH BIIXKHBIN BO3JAYX INOJHMMAcTCd B BEPXHIONO
yacTh obnaka. 1Ipy 3TOM OH OXJIaXKHaeTCs, M BO3HMKAIOT Kamy. Kamnu
TaloKe JIOMHMMAXOTCSA, PACTYT M 3aMEP3al0T, MOKa UX pa3Mep COOTBETCT-
BYET NMOAHEMHOM CHIIe BEPTHKAIBLHBIX TOKOB. Ha BepxHeil rpaHuiie oHU
yke nagaror. Hpu 5ToM OHH OXJIAKHAIOTCA 3a CUET UCIAPSHHUS M OXJIaK-
JaoT BO3AYyX B THUIOBOM 4acTH obnaka. Tak oOpa3yroTcs XONOXHEIC
HUCXOZIAIME CTPYH, KOTOPHIE ABIDKYTCS BHU3 C YCKOPEHHEM.

% s

Puc. 90. Cxema BepTHKAIBEHBIX IOTOKOB BO3/YXa
B MOIITHOM KY9€BO-JOX/JEBOM oDaKe.

B 3one | gacTe Kamens BRIAAaeT NoxzaeM. B 3ome 2 Hepacrass-
HIKE KallIM BBEIIAZAIOT B BUAE Ipazna. B 30He 3 xamnm yxe HCIapHINCE,
H J0 3eMJIH AOXOJAT TOJNBKO CUIIBHBIC ITOPHIBEI BETPA, BRI3BAHHEIE TOP-
MOXCHHEM CHIIBHBIX HHUCXOISAIIMX IBYOKEHHH. VIMGHHO OHH Ha3BIBa-
I0TCA wKganom. Berep B mKkBajge HOCTUTaeT OOJBILNOH CKOPOCTH, HO
HOCHT XapakTep KpaTKOBPEMEHHOTO IOpHIBa. B 30He mikBaga BO3HHKA-
€T IUPKYJIAIHS, KOTOPas CIIOCOGCTBYET BTATHBAHUIO B 06IAaKO BO3AyXa
M BU/JHA B BHZIE TEMHOTO Bala, HA3BIBAEMOTO IKBAJOBBIM 00aKoM,
ANY HIKBAJOBBIM HOCOM.
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B HEKOTOPBIX CITy4Yasx BO3AYX B THUIOBOM YacTH MOLIHOrO Kyde-
BO-J0XIEBOro o0taKa ABIACTCA OCOOCHHO CyXHMM M HEYCTOHYHMBBIM, a
BO3yX, BTATHBAEMBI B IEPEIHIO YacTh 00llaka, — OCOOEHHO BIIAXK-
HBIM H TEILTBIM, 3T0 XapaKTepHO Wig neHTpansasx paauH CHIA, rae
JIETOM JAJIEKO BTOpTaeTcs TEeIUIbIM M BIaXHBIH BO3oyx ¢ MekcukaH-
ckoro 3anuBa U Kapaubckoro Mops, a ¢ Zpyrof CTOpOHE! € TOp CIycC-
KaJOTCA NOTOKY MEHEe TEIUIOro, CyXOro M O4YEeHb HEYCTOHYMBOrO BO3-
myxa, mpuxofsmero ¢ Tuxoro okeawa. B stux yciousx B obmakax
Pa3sBHUBAIOTCA OCOOEHHO CHIBHBIE BEPTHUKANBHBIC ABH)KCHMS M IOSBILA-
I0TCSA cMepyu (mopHaodo).

Hucxonsmas cTpys BpamaeTcs B cMepyie 00bYHO MPOTHB YaCOBOM
crpenku. CKOpOCTh BpamieHus GbIBaeT MCKIIOYHTEIBHO BeNMKa (IO
OLICHKaM CTEIICHH paspylieHuil cKopocTh Berpa mpocraraer 200 m/c).
Hivpuna 30HB TOpHANO OOBIYHO HECKOIBLKO COT METpoB. CKOpOCTB
nerkenns 1o 20—40 xv/4. B cpenHeM 10 MCYE3HOBEHMS TOPHAO IIPO-
XOJIMT HECKONBKO JIECATKOB KMIOMETPOB. HekoTopoe npencraBieHue o
TOPHAJO CXEMaTHYECKH II0Ka3aHo Ha puc. 91.

Puc. 91. CxeMa KyueBO-0KAeBOro 00l1aka, B KOTOPOM BO3HHKIIO TOPHAMO.

Toprano, 6e3ycnoBHO, CaMBlil paspyLIIMTEIBHHIA M3 BCEX aTMO-
chepHsIX BeTpoB. {0 HACTOAMIETO BPEMEHH €I'0 MOABICHHE HEBO3MOXK-
HO MPOrHO3MpoBaTh. ONHAKO yCNOBMA, CIIOCOGCTBYIONIME BO3HUKHOBE-
HHUIO TOpHAIO B onpeneneHHbx pafionax CIHIA, xopomo H3BECTHH H
HA MX OCHOBE COCTABILIIOTCS NPENYNPEeXACHIA 11 HaceIeHHA,
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Jlexynss 14
CBEAEHNS Ob OEIIIEM LHNPKYIISUNAN ATMOCDEPbI

onpeagesieHne M MNPHYUHbI CyLECTBOBaHNST

Ob6medt mupkynsued arMocdepbl Ha3bIBAIOT CHCTEMY KPYIIHOMAC-
WTa0HBIX BO3AYIIHBIX TEYCHUH HAJl 3eMHBIM ImapoM. Orobpaskenue dToi
CHCTEMBI Ha KapTe MOXHO ITOITyYHTb, HECMOTPS Ha HEIIPEPHIBHBIC M3Me-
HEHHMA BETPOB, C NMOMOLIBIO OCPEIHCHUS €XKCTHCBHBIX METEOPONIOruye-
CKHX J@HHBIX IO OJHOMMEHHEIM MeCAIaM 332 MHOTO JIeT.

Ipuunsoll cymecTBOBaHMs OOmIEH LUPKyIsIuuu atMochepnl sB-
JETCs1 HEPaBHOMEPHOCTE 30HANBHOTO PAaCHpeACIcHH PaJHalldOHHOrO
Oananca. Ona cBa3aHa co chepUIHOCTHIO IOBEPXHOCTH 3¢MIIH, BCIEH-
CTBHE KOTOpO#l OoJiee HU3KHE MIMPOTHI IOIYYAIOT GOJIBIIE CONHEYHOM
JHEPIuM, YeM YMEPCHHBIC M MOJLpHbIE. ATMOC(hepHas LHPKYILAIMS
OCYILIECTBILICT IEPEHOC TEILIA OT IKBATOPA K MOJIIOCAM.

HgeasnbHble Mogenu UHPKYASUNN

Ecnu 6m1 3emiin Obina HENOABIDKHA H HMeNIa OJHOPOIHYIO ITOJ-
CTUNAIOILYIO IOBEPXHOCTH, TO MOJ BIMAHUEM M30BITOYHOIO HarpeBa OT
Hee y 3KBaTOpa BO3MyX IOIHMMAJCs OBl BBEDX, a y OIIOCOB, IIC IO~
CTUJIAIOINAsS [TOBEPXHOCThH XOJIOJHAsA, OH Oiyckaics Obl BHH3. Torza B
BepxHEH aTMocdepe BO3MYX OT HSKBATOpa JBHIralcs OBl K MOMIOCAM, a
BHU3Y NOTOK BO3AyXa ObLT OBl HampaBlicH K SKBaTOPy. JTa IUPKYILI-
LHOHHAs CHCTeMa HasblBaeTcs sYeikoi I'ames, 1o MMEHH aHIIHHACKO-
IO YYCHOTO, IPEUIOKUBLIECTO e¢ B Hayaje XVIII B. OHa u300pakeHa
Ha puc. 92, a.

Hockoneky 3emnsa BpamiaeTcs, TO Ha BEPXHIO U HUKHIOI BETBH
TaKoH sA4YeHKU JeHcTyer cuna Kopuonuca, HampaBlICHHAsA B Pa3HBIC
croponsl. IlosTomy fueiika ['aanes Ha Bpamaromleics IUIaHETE HeEyc-
TOMYMBa M pa3bMBaeTCs Ha TPU. Y DKBATOPA OHA COXPAHACTCS TAKOM
ke, Kak omuceiBan I'ajjied, HO LMUPKYJLIIMS OXBATHIBAET TONBKO 00-
NacTh OT 3KBaTOpa NpuMepHO 10 30-x mapamreneid. Bropas, ropasuo
6onee cnabas, sueika ['agnes obpasyercs B monspHO¥ obnacti. Mex-
Iy HUMH BO3HMKAeT KOMIICHCAIIMOHHAs S4eHKa LIUPKYIIALMH, HMEIOIIAs
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IIPOTUBOIIONOXKHOE HampaslieHue BpameHusa. OHa Ha3bIBacTCA AYCHKOM
deppensi, TakkKe 110 KMEHU OIKCABIIETO €6 YIEHOr0. OTH AYEHKH I10-
Ka3aHs! Ha puc. 92, 6.

Puc .92. Bo3moxkHas nupkynsims arMocgepsl B MACAIBHEIX CIIyYasX:
a— Ha He Bpalllaroniefics TNIaHeTe ¢ HarpEBOM Y DKBATOPa,
6 — Ha Bpalaromieiics mrageTe.
O6o3Hagenns: 1 ~ MpusKBaTOpHaNEHbIE saciiku Iaanes, 2 — auelixn eppens,
3 — nmpunonspHad suetika ['agnes.

Jlake wWIeanbHyI0 LUPKYJIALMIO CICOYeT MpPENCTaBlIATh cebe
TPEXMEpHO, TOTNa CTAHOBUTBHCS MOHATHBIM, IIOYEMYy B CPaBHHTEIIBHO
TOHKO# aTtMocdepe, Toe BO3NYX Te4eT II0YTH IOPU3OHTANBHO, II0fCa
IABJICHUS PaclafialoTcs Ha OTHCIBLHBIC IICHTPBI, 3 B OHOM U TOM K€
MIXPOTHOM IIOSICE MOTYT BCTPEYAThCA KaK 00NacTH OTHOCHUTENBHO IIO-
BBINIEHHOr0, TaK M OONACTH OTHOCHUTENHLHO MOHMKCHHOIO NaBIICHMA.
IIpencraBnenue o TpeXMepHBIX aTMOCHEPHBIX TEUESHHAX JaeT puc.93.
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Puc. 93. Bo3MoXHEIH XapaKTep TPEXMEPHOH LUPKY AU
Ha Bpamiaomeiics oqHopoaHoil inaHeTe.

B cooTBeTCTBHM € PACHONIOKEHHEM 30H NOABEMA M OITYyCKAHHS
BO3JyXa IIPU TPEXBAUYEHCTON CTPYyKType 00mel MUpKyIAIUM aTMoche-
PBI HaJl OMHOPOAHOH MOACTHIAIONIEH NOBEPXHOCTHIO JOJDKHBI 00pa3o-
BaThCS TPH M05Ca IKCTPEMAIIBHOTO IaBICHUS:

— 9KBaTOPHAIBHBINA NOSAC MOHWKEHHOTO JAaBJICHHA, Ha3bIBAacMBIi
9KBAaTOPHANBHOM J0XXOHMHOM. B 3T0ji 06/1acTH CXO/ATCA BETPOBBIE CHC-
Ttembl CeBepHoro u IOxHOro momymapuii, ¥ €€ NPUHATO HAa3bIBATH
taoxe 30H0# BryTtpurponnyeckoit Konseprenmmy;

— cyOTponmyeckuil IOAC MOBHIILEHHOTrO MaBICHUS, 00pa3syio-
nuiics nmpuMepHo y 30-x napaureneil BCIENCTBHE OMyCKaHU BO3TyXa
SKBaTOPHANBHOH g4eiiku ['ammes. Ero 4acTo HaspBaIOT «KOHCKUME
INUPOTAM» HO MCTOPHYECKMM NPUYMHAM, CBA32aHHBIM € IICPBBIMM ILIA-
BaHUAMH €BpONEHIIEB B AMEPHKY. DTOT HO%C HE SABIIETCA HENPEPHIB-
HBIM, & COCTOHUT U3 HECKOIBKMX CyOpONIMYESCKUX aHTHLMKIOHOB;

— 30HA NOIIPHOTO (PPOHTA, TAC AABJICHUE NOHIDKEHO Ha TPaHMIE
sueiixy Deppens v npunoisipHOH sueiiku aanes. D1a obnacTes B Hie-
aNbHBIX YCJIOBUAX NOIDKHA Oblna Obl pacmosnararsCcs B paiOHE IOIAp-
HBIX Kpyros. OHa Takoke He ABJLIETCA HEIPEPHIBHOM, a COCTOUT M3 OT-
JIENLHBIX BHETPOIHYECKHX LIUKIIOHOB.
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IIpu Takoii CTPyKType 30HAILHOrO N0 AAaBICHHA y MOBEPXHOCTH
3eMIM ¥ B HIDKHE# Tponocgepe CymecTBYIOT TpH IIaBHBIX I04Ca BET-
pOB:

— TOSC NOCTOSHHBIX BOCTOYHBIX BETPOB B TPONMYECKOH 30HE OT
3KBATOpa J0 KOHCKHX IIHPOT, Ha3bIBaeMBIX maccaramu. Jlaxe Han of-
HOPOXHOW MOBEPXHOCTBIO 3TH BETPHI HE OXBATHIBAIOT 3€MIIK0 HENpe-
PHIBHBIM IO5ICOM, a IPENCTaBIAIOT co00M BETPHI KOKHOW mepudepun
CyOTPONMYECKUX aHTHIMIIIOHOB;

~ HOsC MpeoOnafalomuX 3anaJHbIX BETPOB YMEPEHHBIX LIMpOT,
PACTIONOKEeHHbIH B 30HE OT KOHCKMX INMPOT IPHMEPHO A0 MOJAPHBIX
KpYyTOB;

~ II05IC IPUIIOIAPHBIX BOCTOYHEIX BETPOB.

OCOoBEeHHOCTH pPeasibHON UHPKYIISUNN

Iockonbky obmias mupKyauus atMocepsl pa3BUBAETCA Hal pe-
QILHOH TOPU30HTAINEHO HEOAHOPOIHOH 3€MHOH IOBEPXHOCTHIO, @ COJI-
HEYHass pagdanysa UMCET CC3O0OHHbIE M3MCEHEHMS, TO IIOJIC MABJICHHA H
BETPOBBIE I05Ca PEAbHOM LUPKYIALMH CYIECTBEHHO OTIHYAIOTCH OT
HOCaNbHOW KapTHHEL.

Benencreue BIHMSAHUS PAclONOXKEHHS KOHTHHEHTOB. M TOPHBIX
XpeOTOB Ha HHX HCKaxaioTcid (OpMBI M pasMepbl OCHOBHEBIX Oapuyue-
CKHX MOSICOB H IIOCTOSHHO CYIIECTBYIOMUX OapHYeCKHX LEHTPOB, Ha-
3BIBa€MBIX LCHTpaMH ACUCTBUA. PacnonoxeHue Ha KapTax LCHTPOB
ZEWCTBHA U CBI3AHHBIX C HUMH CHCTEM BETPOB, a TAKXKE UX Ha3BaHHA
ClIeAyeT 3alIOMHHTE: ’ : :

—  IKeamMOpuanbHas A0JCcOUHA TIepeMeIaeTcs OT SHBaps K HIOMIO
u3 IOxuoro B CeBeproe nomymapue. OHa COCTOUT M3 MHOXECTBA He-
IIIyOOKUX LIMKIOHOB;

— cybmponuveckue anmuyukxnons (TUX0OKeaHCKU U A30pCKuit
MakcuMyMbl B CEeBEPHOM IONyIIapHH) MEHAIOT (OpMY M NOJOKCHHE
neHTpa. OHM CYIIECTBYIOT IIOCTOSHHO M Ha3BIBAIOTCS LEHTPaMH NEHCT-
B aTMOCGEPHI;

—  YUKIOHUYECKUe yeHmpwl Oeticmeus YMEPEHHBIX WHpoT (Ane-
yrekuil u Wcnannckuit Mmunumymst B CeBepHoM nomymapuu). OHH

TaKXE MCHAIOT Q)OpMy H PaClIONOXCHHUE OT 3UMBI K JIETY, HO CYIICCT-
BYIOT IOCTOAHHO.
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3a cYeT 3UMHEro BHIXONAXXKWBaHWI KOHTHHEHTOB B CeBEPHOM I10-
JyIIap¥y HOSBILIOTCS OOMMpHEIE M Iiry0oKHe aHTHIMKIOHBI: Kanan-
ckuil 1 Cubupckuii. OHH OTHOCATCA K CE30HHBIM SABNEHHAM OOLIei
DUPKYIIHA aTMOCHEPHIL.

B nersee BpemMsa 5TH aHTHIMKIIOHE! MCYE3alOT, a Ha ore Asuu
(roxmnee I{eHTpanpHO-A3MaTCKOTO TOPHOTO MacCcHBa) 3a CYET NPOrpeBa
KOHTHHEHTA NOSBIIAETCA G0IbIas 06acTh NOHWKEHHOTO JTaBICHUS.

B netnee BpeMs 061acTh OBHINEHHOTO JaBiicHus Hal CeBEpHBIM
MIOJTIOCOM ocnabeBaeT U TpaHCHOPMUPYETCS B 30HY IIOHHKEHHOTO IaB-
nennd. Hax IOxHBIM NOMIOCOM AHTapKTHYECKHIT aHTHIUKIIOH CyIIe-
CTBYET NMOCTOSHHO, JIETOM OH TOIBKO COKPANIaeTcs HO IUIONIa 1.

MyccoHbr

Ce30HHBIE U3MCHEHUS NOJI1 NPU3EMHOTO JABJICHUSA MPUBOMAT K
TOMY, 49TO B PAE PaiOHOB 3eMIN BETPHI, MATO MEHAIOIIUC HaNpaBpye-
HUE BHYTPH OAHOIO M TOTO X€ CC30Ha, CO CMEHOH ce30Ha MEHAIOT Ha-
IpaBIeHUE NOYTH HA IPOTHUBONONOXKHOE, Takue BETPOBHIE CHUCTEMBI
HAa3BIBAIOTCH MYCCOHAMU,

Haubosnee u3secteH Asmarckuii Myccon. B 3umeMi nepron nup-
Kyaaims Hag Bocrousoit Asmeit onpegemsercs CHOMPCKUM aHTHIH-
KIIOHOM, 4 B JIETHHH ITEPHOJ OH HCYE3acT U Ha IOr0-BOCTOKE A3nH 00-
pazyercs oOmHpHas 061acTh HOHMWKEHHOTO AaBieHus. IToToxu BO3Iy-
Xa B OTOH 00/acTH 3UMOH IPHHOCAT CYXOH M XOJNIOAHBIA BO3AYX M3
TiTyOWH KOHTHHEHTA.

JleroM IOTOKM BO31yXa HECYT B 3TOT PETMOH OYEHL BIKHBIH H
Temnbiid Bo3gyx Mupmiickoro oxeana, KOTOPHIH ele u pa3orpeBacTcs
HaJl CaMMM KOHTHUHEHTOM, T€M CaMBIM CTaHOBICH CHJIBHO HCYCTONYH-
BEIM. B pesynpraTe BO3HUKAaeT, HanpuMmep, 3HaMEHHTHIH WHawmiickuit
MYCCOH, KOT[Ia B HIOJIC — aBTyCTE BBIIAJAIOT CHIIbHEHIE KOHBEKTHB-
HBIE JIMBHH C Tpo3aMu. OCOOEHHO CHNBHEIE HOXKAU BHIAJAIOT B IpEN-
ropesax I'mmanatickux rop. IlpumepHas cxeMa MyCCOHHOH LIAPKYJIAIAN
Hax nmobepexneM Mumun npuseneHa Ha puc. 94.
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" Puc. 94. CxeMa CMeHB! HaIPABIEHHS IPH3EMHEIX BETPOB
PR MYCCOHHOH HUPKYJLAUMH Haj VHaueH.

B Poccum Mycconsl xapakTepHsl it Bocrounoro no6epexss Tu-
XO0ro okeaHa, ocotenno mis Jansaero Bocroka u CaxanuHa.

CTpyJsiHbie Te4eHns

Fopu3oHTaIBHEN TEPMHYECKHI TPaAUCHT HANPABIIEH OT 3KBATOpa
K HOJX0CaM, IMO3TOMY TEPMHYECKHil BETEp HOBOPadMBAET C BHICOTOMH
BCEe BeTpa B 00JAacCTH YMEPEHHBIX IUMPOT B 3aafHOM HAIpaBICHUH.
Ocobenno cuieH 3¢ GheKT TepMHYECKOTO BETPa B MIMPOTHHIX MOSICAX
30-40°, rae sueiika ajmes rpapmanT ¢ sueifkoit deppens, 4To NPUBO-
IIUT K CYIIECTBOBAHMIO B 3TOH 30HE OUeHb OONIBIIOro rOpU30HTaILHOIO
TEpMHYECKOro rpajgueHTa. Tam obpasyerca cTpyiiHOE TeueHHE yMe-
PEHHBIX IIKPOT, KOTOPOE MHOINA HA3BIBAETCS «IOMAPHOE CTpyHHOE
TEYEHUEN.

Cmpytinoe meuenue TpeACcTaBIIET cOO0H noI0Cy GBICTPO OBHXKY-
IIerocs BO3/yXa, OTIOACHIBAIOMIYIO 3€MHOM IIap IOYTH HOA CaMoi Tpo-
nonay3oi. [Tonoca Gombnmx CKOpPOCTEH MOXET pacUICIUIATECA Ha He-
CKOIIBKO pyKaBoB. Iloso)xeHue 30HBI MAKCHMYMa CKOPOCTH Koebnercs
BIOJI> MepuAnaHa (MEaHIPHPYET), IETOM OHa MPOXOAUT OJIiKe K HKBa-
TOPY, @ 3UMO¥ — JalIbLIe OT HEro.

143



CKOpOCTH CTPYHHOrO TEYCHHs 3UMOM GOJNBINE, YEM JIETOM, NOTO-
My 49T0 3UMOH 6oJee Pe3KO BBIPaKCHO PA3NIUIUC TEMNEPATyp MEXIY
SKBATOPHAIBPHBIMU U TIOJPHBIMU mHpoTamu. IlomsapHoe cTpyitnoe Te-
YEHHE 331aeT HaNpaBIICHUE NePEMEIEHHS UKIOHaM M TaKuM 06pasom
BIUAET Ha TOrOAY YMEPEHHBIX [IHAPOT.

3uMol AOTIONHUTENRHO K THOISPHOMY CTPYHHOMY TEYEHHIO 00pasy-
eTcs CyOTponuYecKoe CTpyHHOE TeUeHHe. B oTiIigue 0T moIspHOTro, OHO
HE CBA3aHO ¢ (dpOoHTaMHU y 3eMHOM noBepxuoctd. [IpuMepHOe moioxe-
HYE ¥ XapaKTep II0TOKOB B CTPYHHBIX TEYCHHAX II0Ka3aH Ha puc. 95.

Puc. 95. BauMHOe pacIoiIOKEHAE ¥ XapaKTep TSUEHUsS BO3TyXa
B CTPYHHEIX TeueHUsX CeBepHOro Nomymapus.

144




Jlexkyna 15
OCHOBHbBIE CUHOINTUYECKHNE OB BEKTDI

Daxrops! hopmupoBarns norogsl

IToroma B xaxkmoMm paione 3eMiIM CKIaAbIBACTCA IO BIMAHHEM
HECKOJNbKNX (PakTopoB. OCHOBHBIME CHHONTHIECKHUM O0BEKTaMH, OIl-
PENENSIONMMY YCTOHYHBYIO TTOTOly B T€YCHHE HECKONBKUX IHEH, AB-
JIAIOTCA 8030yuiHble Maccol. ITo Gonbiume obiactu Tponochepsl, Bo3-
JIyX B KOTOPBIX IOYTH ONHOPOIEH IO TEMIIEPATYype, BIAKHOCTH H 3a-
meuteHHOCcTH. OHM (POpMHPYIOTCA B TakuX paioHax (odarax) ¢ OIHO-
POHOM IIOACTIIAIONIEH IOBEPXHOCTDIO, TIE 10 YCIOBUAM 00mel Lup-
KyJUSIuy atMOCdepsl BO3AyX MpebbIBacT HOCTATOYHO AOIro (aHTHLH-
KIoHmdeckue obmactu). Bosmyx mpHobOperaeT cBOMCTBAa NMOACTHIIANO-
meil MOBEpXHOCTH M IOTOM HOJNI0 COXPAaHAET MX IPU NEpeMEILECHHA
BO3JYIIHBIX Macc 1o 3emile.

OCHOBHBIE THIIBI BO3AYIIHBIX MacC MO o4araM (OpMHUpPOBaHMSA:
Apxriyeckue (A), Iomspasle wiy yMmepenusx mmupot (P), Tpomuae-
ckue (T), Oxearopuansueie (E). JIONONHHATENEHO YIHTHIBAIOT MOPCKOE
(m) W KOHTHHEHTANBHOE (C) MPOUCXOXKACHUE BO3MYIIHOM Macchl. I1o-
NOKeHHE 09aroB (GopMMpOBaHUA MPUBENCHO Ha puc. 96. IlpumMep pac-
mudpoBky: cP+CA 03HagaeT, 4TO B 3TOM paitoHe GOPMUPYIOTCS KOHTH-
HEHTAJIBHBIC BO3MYLUIHBIE MACCH] apKTHYECKOr0 U MOIAPHOTO THIIA.

Prc.96. PacnonoxeHre OCHOBHBIX BO3IYIIHBIX Macc arMocgeps! 3eMirH.
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3nas KIMMaTHYECKUE YCIOBHS B oyare (OpMHUPOBAaHHS, MOXKHO
CZIENATh BBIBOJ O TEMIIEPATYPE M BIAXKHOCTH, CBOMCTBEHHOM dTHM BO3-
TYLUIHEIM MaccaM. bonee BaxkHO JUIA IIPOrHO3a TOTOJBI Y4ECTh, YTO,
HepeMEIaics B JAPYIOil pEeruoH, BO3IYIUHBIE MACCHl HCIIBITHIBAIOT
mpancgopmayuro, T.€. UX CBOMCTBA IOCTEHEHHO W3MEHSIOTCA IPH
TPOTpeBe MIN YBIAKHEHUH OT NOACTHIAIOIEH OBEPXHOCTH.

Ecnu Bo3myniHasd macca ABIDKETCS OT OoJiee TeIulon (X0momHoi)
NOJCTUIAKOIIEH IIOBEPXHOCTH B CTOpPOHY Oonee XOMOMHOH (Temmoi),
OHA HAa3bIBAETCs menaol (x0n00HOM). AHAOTMYHO OHPENENIOTCS |
TMOHATHA «BJIAXKHOM M «CYXOH» BO3YNIHON MacChl.

ITonATHO, YTO B TEIUION BO3AYIIHOM Macce OyNET IO Mepe [IBIKE-
HHS YCHIMBAThCS YCTOHYHBOCTD, a XOJNOIHAS CTAHOBUTCSA HEYCTOMYH-
BOji. OTO Ba)XHO IJI1 IIOHUMAaHUA, Kakue 06pa3yrorces obmaka.

Bospymsele MacChl ONPEENsioT NOTOLNY B TEYEHHE HECKOIBKHX
JHEH, a CMEHa BO3LYIUHBIX MacC IPH WX MEPEMCUICHUH B paifoHe Ha-
6mr0/ieHui IPOUCXOIUT B TEYCHHE HECKOJIBKHX YacOB. DTO 3HAYHUT, YTO
Ha IrpaHuIE BO3AYUIHBIX Macc o0pa3yroTcs y3KHe 30HBI mepexosa, Ko-
TOpBIE Ha3bIBAIOTCA amMMOCHEepHbIMU PpoHmamu.

B y3koit 30HE (POHTa METEOPOIOIMYECKHE BENHIMHE (TeMuepa-
Typa, BNaXXHOCTb, HAIIPABICHHE BETPA) H3MCHAIOTCH 3HAYUTENBHO
CHJIbHEHM, 4YeM BHYTPH BO3AYLIHOH MacChl. BcenenctBhe u3aMeHEHHS
TeMIIeparypsl U BIAKHOCTH MEHSIETCS M IUIOTHOCT. DTO 3HAYMT, UTO
6onee mIOTHEIHA (bonee XOMOMHBIN B CYXOH) BO3LYX CTPEMUTCS HOMTE-
KaTh IO MEHee IIOTHBIH (6omee Temsli 1 Biaxuslit). [ToaTomy aTMo-
cthepubie HPOHTHI HAKIOHEHBI B CTOPOHY 6ojiee XOJOMHOTO BO3IyXa,
XOTs YroJl HakIOHa M OYEeHb MaJl (TaHreHC yI7a HAaKJIOHA NPHUMEPHO
0,01 - 0,02).

Ecmn Bo3mymHple Macchl 0OBIYHO NMPEACTABILIIOT co00i obmacTi
MIOBBIILICHHOTO aBJICHUS, TO QPOHTHL, pa3lemnsarouie uX, 0ObIYHO pac-
H0JIararoTcA B 00JacTsIX MOHWKEHHOTO AaBieHus — nox6bunax. Haubo-
Jiee CHIIBHO BIUAIOT Ha HOTOXY ABMXKyHmecs GPOHTHI, XOTA ObIBAIOT M
crauuoHapHble. UeM ObicTpee IBIKETCA (POHT, TEM XYKE NOTO7A B
paioHe ero mpoxoxaeHus. Tak jxe Kak H BO3IYIIHbIE Macchl, ()POHTEHI,
JBIDKYILMECS B CTOPOHY 00Jiee XOIOAHON BO3IYIIHON Macchl, Ha3biBa-
I0TCA mennviMu (POHMaMu, a JBWKYIIHECE B CTOPOHY TEIUIOH BO3-
JTYHIHOM MAacChl — X0n00HbIMU ponmam. Xapakrep IBIKSHUSA BO3ZLyXa
B 30He (poHTOB NOKa3aH Ha puc.97.
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Puc.97. Ieuxenne Bo3ayXa, 061a4HOCTS M OCAAKH TIPU IPOXOXIACHHH (HPOHTOB.

Ecnu npubmmxaetcs mennwiii pporum, TO IPOUCXOIAT MOTLEM Te-
IJI0TO BO34yXa MO KIKMHY XOJIONHOTO Bo3myxa. Ilpu 3ToM coxpamiercs
YCTOHYMBOCTh BO3XyXa B 30HE (ppoHTa. CKOPOCTH TOPU3OHTAIHLHOrO
nponsmxenus ¢pponra 20 — 30 kM/4, a BOCXOAIIIHE ITOTOKH HUMEIOT
ckopocts 1 — 2 cM/c. O1o Hebombmme ckopoctH. OHM NPHBOFAT K
(OPMHPOBAHHIO CHCTEME! CTIOUCTOH 001a4HOCTH.

CHavyana HaOIIO[aTes BUANT HUTH NIEPUCTHIX 001aK0B, KOTOpELE,
o Mepe NpUOIIKEHUS TEHNoro (PpoHTa, NPEeBpalaroTcs B HEPUCTO-
crnoucteie obnaka. JlanpHeiinee CHIKEHHE M YILIOTHEHHE 00Na9HOCTH
TIPUBOAMT B IIOABJICHHIO BBICOKO-CIIOMCTHIX oGnakoB. Hakxonen moss-
JIIFOTCS CIIOMCTO-JIOXKCBEIE 001aka, ¥ HauMHAeTCs BhIaJeHHEe 000XK-
HBIX OCAJKOB.

Ecmu npubmkaerca xonoowvid ponm, TO XONODHBIA BO3IyX
MOJTEKACT IO TEIUIBIH. JTO MPUBOIUT K CTATHYECKOH HEYCTOHUMBO-
CTH ¥ BO3HUKHOBEHHIO CHIIBHBIX KOHBEKTHBHEIX TOKOB (ckopocTs 0,1 —
10 m/c) mepex cambiM XOJORHBEIM (ponToM. [{nd xomomsoro (ppoHTa
XapaKkTepHa Ky4yeBO-T0XkAeBas 06/1auHOCTb.
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Habmonatens BUANT MOIIHOE Ky4deBoe 06J1aKo, BepIIHHA KOTOPO-
IO OKpy>KeHa NepucTeiMu obnaxamu. IIpubmipkenue obiaka cBA3aHO ©
TOpPEIBAMH BeTpa (WIKBaTaMM), KOTOPEIE MHOTAA JOCTHIaIOT yparansoi
CKOpOCTH. 3aTe€M HadMHACTCA CWIbHBIA JIMBEHb, 9aCTO Ipo3a M rpaj. B
HEKOTOPBIX CIIydasx 9TH KOHBEKTUBHBIE CHCTEMEI HOPOXKIAIOT CMEPUH.

Ha MereoposlormiecKux Kaprax (pOHTH 0003HAYAIOTCA CTaH-
IapTHBIMM 0003HAYECHMAMU, IPHBEAECHHBIMU Ha puc.98.

Xononustil . GporT > agr—rragg
Tenau Pport  ulvemliom

Crmxouapxwi
pDHT -uv“-‘-—
DPORT ORIITOSHE illosmmmmnnse

Puc.98. Yciosnsle 0603na4eHHs GpOHTOB Ha KapTax HOTO/EI.
LinKks1oHb1 1 AHTHUNK/IOHBI YMEPEHHBIX WNHPOT

Iepemenienra BO3RYIIHBIX MacC X ()POHTOB, ONPENEIIIONIHE IIOTOLY
B KaxIoM paioHe 3emiy, TECHO CBA3aHBI C XapakTCpOM U SBOIIONUEH
Gapuueckoro rnomsi. Xapakrep 6apuuecKoro mojsi OHpEeRersieTcs pacIo-
JIO’KEHHMEM M IIEPEMEIICHMAMY OCHOBHBIX GapHUecKHX CHCTEM: LHKIOHOB
U aHTHLIMKIOHOB — IHKIIOHMYECKOH AeaTenbHocThio. B CesepHoM momy-
Iapud B UMKIOHE IMPKYIUILUS BO3AYXa MPOWCXOIUT TIPOTHB YaCOBOM
CTpENKH, B aHTULMKIIOHE — IO YacoBo# crpenke (B IOXHOM nomymapuu
mUpKyJsps B Oapruecknx o0pasoBaHusaX npoTHBomonoxHas). Ilpen-
CTaBIICHUE 00 9THX OapHYecKHX CHCTeMax [aeT puc. 99.

Puc.99. OcHoBHEIe GapuueckHe 06pa3oBaHus B aTMoc(epe (cxema).
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B 3aBrcHMOCTH OT reorpaduyeckoro paioHa ¥ CBS3aHHBIX C HHUM
ocobennocreil GopMupOBaHNs Pa3INdaroT:

— IHKIOHBl YMEPEHHBIX IIUPOT,

— aHTHIUKIOHH YMEPEHHBIX IIHPOT,

— TPONHMYECKHE LIHKIOHH],

— CcyOTpOIHYECKUE aHTULMKIOHE.

[{uxmonryeckas AeITENFHOCTh B YMEPEHHBIX IIMPOTaX TECHO CBA-
3aHa ¢ arMocdepubiM pporTamMu. OOBIYHO LMKIOHB! M AHTHIKMKIOHE!
YMEPEHHBIX MHUPOT BOSHUKAIOT y MOBEPXHOCTH 3€MIIH. AHTHIMKIOHB!
obpasyroTcs B XOJIOAHOM BO3MYIIHOR Macce HEAaNeko oT JHHUK (GpoH-
Ta. Pa3BuTHE IMKIOHOB, B COOTBETCTBHUH C IPEICTABICHHAMU METEO-
POJIOTOB, MIPOUCXOIUT HEMOCPEACTBEHHO HA (QPOHTAX IO CXEME, Npel-
NOXEHHOM B Havane XX B. HOPBEKCKMMH yueHbIMU. OCHOBHBIE STAIIbI
SBOJIOLYH IUKJIOHOB IoKa3aHk! Ha puc.100.

1)
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Prc.100. Cramuu )XM3HEHHOTO IMKIIA IIMKIOHOB (0603HaUeHHs B TEKCTE).

ITycTp cymiecTBYeT NOYTH IpSAMONMHEHHas IpaHHMIa, pa3jielsio-
I1as TeIUIBIi BO3LYX Ha Iore M xonoAusli Ha ceBepe (1). Ecnu Hag oToit
rpaHuneii MPOXOSUT BOJHOBOE BO3MYILEHHME CTPYHHOrO TEYEHMS, TO
nox HuM obpasyercs gpoHTanbHas BOJHA (2), B 30HE KOTOPOH Hadu-
HaloTcA ocaakdl. II0CKOIbKY XONMOAHBIA yJacTOK (pPOHTATBLHON BOJHEI
IBIKETCH OBICTpee TEINIoro, BOJMHA NpeobpasyeTcs B pa3sBUTHIA IM-
k1oH (3). Co BpeMEHEM XONOAHBI (POHT JOTOHNET TEIUIBIA U 3aXBa-
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TBIBAET €r0, 00pa3ys GPOHT OKKIFO3UK (4). ITOT PONEece MPOKOIIKa-
€TcA [0 TeX IOp, MoKa (POHT OKKIO3MH He 0Tpe3aeT GONbIIYVIO 4acTh
TENIoro ()poHTA OT PACHONOKEHHOH Ha ¥Ore TEIUTOH BO3XYIIHOM Mac-
cel. [Tocne 3TOro LUKIOH CTAHOBHTCA XOJOJHBIM M HOCTCHEHHO pas-
MBIBAETCA, @ TPAHUIA MEXIY TEIION M XOIOHOM BO3MYIIHON Maccoi
cHoBa cripsmirercs (5).

IMorona B Gapuyeckux 0Opa3OBaHUIX ONPEAEIACTCS 3HAKOM CBOi-
CTBEHHBIX MM BEPTHKAIbHBIX NOTOKOB BO3Iyxa. B aHTHMIMKIOHE roc-
MOACTBYIOT HUCXOISIIAE IIOTOKH, [MOITOMY B HHX 00pazyloTcs uugep-
cuy. JTO MPUBOAUT K Malo00IavHOl noroje 6e3 ocaikoB, a 3HAYHT, K
JETHEHl Xape WM 3MMHHM XOJIOAaM, JOCTHUTAIOMMM Macmraba npu-
POMHBIX KaTacTpod, €CIM AHTHIMKIOH HAJONTO 33ICPKUBAETCI Ha
IaHHOM TepPUTOPUH. ‘

B nmxnone npeobiragaroT BOCXOINHE INOTOKH, DTO 3HAYUT, 4TO
BO3JyX OXNaXXAAeTcsA, H BOZHMKAIOT obnaka u ocanku. Ha cHuMKax ¢
HC3 nukion 06bIMHO OMO3HACTCA 1O o0nayHON cucreMe B Gopme 3a-
nsToi. Iloroaa 3aBHCHT OT TOro, Kak pacrmoiaractTcs HabIIoNaTelNsb 1o
OTHOLIEHHIO K IEHTPY NepeMeIalomerocs mukioHa. Ecnu Habmoma-
TeJb HAXOAUTCA B FOXKHOH HOJIOBHHE LIUKIIOHA, TO Horoxa Oyner ompe-
JETATECS TOCIEJ0BaTELHEIM NPOXOXKACHUEM CHAYalla Terioro ¢ppoH-
Ta (0OJIOKHBIE TOXKIH), & HECKONBKO IO33KE XONOIHOr0 (JIUBHHU, TPO3HY,
rpaj, mksan). Mexny HUMHU HEKOTOpoe Bpems Oyner TeIuiasg M BJIax-
Has Norofa (TyMaHbl, MOPOCSUIHE AOXKAN), XapaKTepHas I mMeniozo
cexmopa nuKnoHa. Econ Habmoxarens HAXOTUTCS C CEBEPHOH CTOPO-
HBI, TO oroza 6yer BeTpeHas, o0llayHas, ¢ 0CaaKaMHu.

Ocoboe 3HaYeHHE HUMEIOT CyOmponuyeckue aHMUYUKIOHbL. ITO
Oo0IIMpPHEIE U MaIOMOABIIKHBIC IEHTPHI BEICOKOTO Napienus. Onu pac-
TIONaraloTcs B KoHckux mmpotax (20 — 30%).Tpomocdepa mam Humu
TEIUIad U II09TOMY OHH DAacHpOCTPaHSIOTCI Ha BCIO Tponochepy.
VIMEHHO 3TH aHTUITMKIIOHHI IpH KIIMMAaTOJOTHYECKOM YCPEAHCHUH TO0-
POXIAXOT IOCTOSHHBIH CyOTPOIMYECKHH MaKCHMYM, COCTOSIHH U3
LEHTPOB BEICOKOT'O ABIICHUS.

Ha exxeTHEBHBIX KapTax HOTOABI BHIHO, 4TO STH aHTHLIMKIOHEI B
LeHTpax [IEHCTBUSL HE CYIIECTBYIOT HEIPEPHIBHO, 4 MEJICHHO CMEIIa-
IOTCS K BOCTOKY MJIM 00pasyroT rpe0HH, PacpoCTpaHsIomuecs Ha BOC-
TOK. A Ha MECTO LEHTpa ACHCTBHA CMEIAeTCs C CeBEepO-3amaaa HOBEIH
AHTULHKIIOH.
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OcobeHHOCTH TOTOAB! CYOTPOIIMIECKHX AHTULMKIOHOB OIPEIEIIeT
BBICOKO PaCIOJIOKCHHAs MHBEPCHS, KOTOPYIO HA3BIBAIOT MACCATHOM HH-
Bepcueit. OHa SBIIETCS CIEACTBHEM IOCTOSHHBIX HUCXOAIMX NOTOKOB
BO31yXa U3 BepxHell Tpomoctepsl. 3-3a OrpaHUYMBAIONIETO ACHCTBHA
[ACCATHOM HMHBEPCHH, HECMOTPS Ha BBHICOKYIO BIXHOCTh M HEYCTOMYHM-
BOCTH TIOTPAHUYHOTO CJIOS AaHTUIMKIIOHA, B CYOTPOIUYECKHX aHTHIMKIO-
HaX MOTYT CYIIECTBOBAaTh TOJBKO IUIOCKHE Ky4eBble 00IaKa M MOYTH IOJ-
HOCTHIO OTCYTCTBYIOT ocanku. FI3-3a maccaTHOH MHBEpCHM CKIIaILIBACTCS
KIIMMATHYECKUH PEXUM CyOTPOIMIECKUX ITyCThIHb.

Tponnyeckmne YnpKyasaunn

B Tpommueckux mmporax 060MX IOMymapHil CONHIE KPYIJIBIA TOX
CTOMT BBICOKO HAJ[ FONOBO# B TeueHue Mui. IloaToMy TeMnepaTypa TaM
HE UCIIBITHIBAET CE30HHOTO XO0Za. Y CIIOBHS IOTOMB! B TPOIIMYECKOH 30-
HE MCHAIOTCH H3-32 BOSHHKHOBEHMS MOIUHBIX KOHBEKTMBHBIX CHCTEM.
OTH KOHBEKTHUBHLIE CHCTEMBI Pa3sBHBAIOTCA BIOJNb 30HbL GHYMpUMpO-
nUYecKol KOHeepzenyuu, a Takoke Ha BO3MYIIEHUSAX ITACCATHBIX BETPOB
HAJ{ OKCaHAMH.

30Ha BHYTPUTPOIMYIECKON KOHBEPIEHIMU XOpOLIO PAa3IHYMMa Ha
CHHMKAaxX H3 KOCMoca, Onarojaps IIMPOKOH II0JIOCE MOIIHBIX KydYeBBIX
M Ky4eBO-HOXKIEBBIX OOJIAKOB. OTH 00jaKa BO3HUKAIOT IPH KOHBEK-
LM, KOTOpas IOAEP>)KUBAETCS BCIIEACTBHE KOHBEPTEHIIMH BO3MYILHBIX
noTokoB. KoHBepreHuus sABISETCA CISHCTBUEM CXOIMMOCTH CEBEPO-
BOCTOYHOT0 naccata CeBEepHOro MOJYIMIapus M FOro-BOCTOYHOrO J1acca-
Ta IOxHoro nomymapus (cM. puc. 92, 6).

Benencrerue 61M30CTH K 9KBATOPY 30HA BHYTPHUTPOIMYUECKOH KOH-
BEPreHIy MolydaeT camoe 60NBIIoe KOJHMYECTBO CONIHEYHOIO TEIia,
KOTOpOE pacxofyeTcs Ha MCHapeHue BOIbl M I'€Hepaunuio OCHOBHOIO
3anaca atMocteproii Biaru. Coderanue 60NbII0# BIOXHOCTH U TUHA-
MHUYECKOH KOHBEPIeHIUM AT SHEPTHIO I Pa3BUTHS MOIIHBIX KOH-
BEKTHUBHBIX [OTOKOB, MPUBOMAIMX K OOpasOBaHUIO CaMbIX BBICOKHX
Ky4eBO-JOXKIEBbIX 00nakoB Ha 3emume. ITosroMy Tam OBIBAIOT CHIIB-
HEHIYe TPONMYECKHE JIMBHU U IPO3BI.

Ilockonbky 30Ha BHYTPUTPONIMYECKOM KOHBEPIeHIUM CIIEIyeT 3a
MaKCHMYMOM COJJHEYHOH paJHalliM, TO OHa IepeMelaeTcs U3 3MMHEro
DONyIIapus B JIETHEC BMECTE C M3MECHEHHEM CKJIIOHEHHS COJIHIA B TO-
IoBOM xoze. [T03ToMy KOHBEKTHBHBIE JOKAM ONIPENEIAIOT CE30HHOCTh
B TPONIMIECKOH 30HE, pa3sieliis roj Ha CyXUe U BIIaKHBIE IIEPUOLHL.
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BaskHBIM 371EMEHTOM LUPKYJIAIMH TPONUYECKONR 30HBI ABIAIOTCS
KoneOaHus HaNpaBICHUA MACCATHHIX BETPOB. 3a CUCT HUX CO3JAIOTCA
JIOCTATOYHO OOMbIIME IO MIOMAAH 30HBl KOHBEPrEHIMH, KOTOpPEIC
CITy>XaT TEHEPATOPOM BEPTHKANBHAIX IIOTOKOB BO3AyXa. BeprHkanbHbe
TOKH II4CCATHBIX BOJIH CO3/aI0T TakMe ONaronpUATHBIE YCIOBHS JUIA
Pa3BUTHS Ky4YEBEIX 001aKOB B IIOTPAHHYHOM CJIO€, YTO OHH IPOOUBAIOT
CIIOH TaccaTHOH HHBepCHH. BO3HHKAIOT KOHBEKTHBHBIC KOMILIEKCHI
MOIIHEIX Ky4eBBIX 00NaKOB, NOCTHUTAIOIMX TPOIMONAY3bl W Pacmpo-
CTPaHAIOIMXCA B cTpaTocdepy. OHM HA3BIBAIOTCA «TOpAYMMYU OarHs-
MU» M UTPAIOT BAXKHEHIIYIO pONb B TEIUIO- ¥ BIarooOMeHe HM3KMX H
BBICOKHX IIHPOT.

Puc. 101. CrryTHHKOBBIH CHIMOK M CX€Ma CTPOEHHUS TPOIHYECKOTO LHKIIOHA.
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Ecnn Takoil KOHBEKTHBHBIN KOMIUIEKC NpOXOAUT HAaZX YIaCTKOM
OKeaHa, TEMIIepaTypa BOIEI KoToporo Gomee 27 °C, To OH momydaer
JONOHHUTENIFHYIO SHEPIrHI0 ¥ MOXET HAuaThes Ipouecc GopMHpoBa-
Hus mponuueckozo yuxnona (puc.101). B ommaue oT HUKIOHOB yMe-
PEHHBIX IIMPOT TPOIMYECKHUE IIMKJIOHBI (MX ellle HAa3hIBAIOT yparaHaMM
WK TaiipyHaMu) HE HY>KHAIOTCA BO PPOHTAX IpU 00pa30BaHMM.

ITockonbKy B TEIUIOM BO3AYX€E JaBJICHHUE C BHICOTOM manaer Gomee
MEJIIIEHHO, YeM B COCEIHMX paioHax, Haj TeIUIbIM SIpOM B BepxHeH
Tporocthepe obpasyercs 00IacTh NOBBILICHHOrO JABICHUS, a IO HUM
y TOBEPXHOCTH 3€MIJIH JaBIECHHE OKaXeTCA NOHMmKeHHBIM. Ilox Bims-
HHEM CHJBI TPagWeHTa IABICHUS B BEPXHHMX CIIOAX HAYHETCS OTTOK
BO3AyXa B CTOPOHEI OT IIEHTPA, a 5TO NPHBEIET K I0TePe MacChl BO3LY-
Xa B arMoc{epHOM CToJIOe U, B CBOIO Ouepelpb, ellle Doree MOHU3UTCA
JIaBIICHUE Y 3eMJIM 1OJ Temol obnacteio. Tak y MOBEPXHOCTH OKeaHa
BO3HMKHET CHJIa Dapu9yecKOro rpaJueHTa, HanpaBieHHas X HeHTpy o0-
JacTH TpOrpeBsa.

Ha Bpamaromeiics 3emie crry 6apHyeckoro rpaliCHTa CTpeMHT-
cs ypaBHOBecHTh ciila Kopuomica, u noj nedcTBieM STHX CHJI OKOJIO
00NacTH MOHIDKEHHOTO NABICHHA BO3HHUKHET KPHBOIMHEHHOE HBHKC-
HHE BO3IyXa II0 KOHLEHTPHIECKIM TPACKTOPHAM, HAIlpaBIeHHOE IIpO-
THB JacoBoi ctpenku (B CeBepHOM IONynIapuu). B TakoM ABIKEHHH
BO3HHKACT IEHTPOOEKHAs CHIa, KOTopas TeM Oolplie, dem OMike K
HEHTPY. ‘

Bananc 3THX Tpex CHII BO3MOXKEH TOJLKO Ha ONpENelICHHOM pac-
CTOSIHUM OT NeHTpa. Ha 3ToM paccTosHuM GOpMUpPYeTCs 30HA CHIIb-
HEHNIMX KPyroBHIX BETPOB. bonee Onu3Kue K NEHTPY BO3AYIIHBIE Yac-
THIB! OTOPACKIBAIOTCS IEHTPOOEKHON CHIOH K 3TOH 30HE H3HYTPH.
Bonee panekue OT IEeHTpa YaCTHIH! BO3AyXa, PACIOIIOKEHHbIE TaM, TIe
HEHTPOOEKHBIE CHNIBI MEHBINE, YeM CHIIA IPajveHTa IaBleHHs, NoA-
TAIKUBAIOTCA K 30HE CHIIBHBIX BETPOB.

ITockonbKy 30Ha paBHOBeCHSA CTaHOBHMTCS OOIAcTBIO, Kyla CTpe-
MHTCS BO3LAYX C 00EHX CTOPOH, BTIHYTHIH TyJa INOTOK HAa4HMHAET IION-
HHUMAThCA BBEPX M OXJaxIathcsa. BonsgHolt nap, comepxamuiica B IIpH-
TSHYTOM BO3JyXe, KOHJCHCHpyeTcd H o0pa3yeTr KONBIO KydeBo-
IOXAEBOH OOIAYHOCTH M OC3ZKOB BOKPYT LEHTPa TPONHMIECKOro IH-
K0Ha. Tak BOSHUKAET «CTeHA» O00IIaKOB, OKPY>XAIOMasd «IJa3y TPOIH-
geckoro mukona (cM. puc. 101). Tenno KoHIEHCAUMH CO34aeT JOHOJ-
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HUTEIBHBIM HarpeB, HEOOXOMUMBIH A MATbHEHIIETO MOHMKEHHSA 1aB-
JEHHMS B HIKHMX ClIofX Tponocdephl. B obnactu meHTpa, Mo KpasMm
KOTOPOH BO3AyX BTATMBACICA B CTCHY, BOSHUKAIOT KOMIICHCATIMOHHEIE
HUCXOJUIIIME TOKHM, TakKe CHOCOOCTBYIOIIME ONMOTHHTEILHOMY Ha-
I'peBY U JalbHeALIEMy NaJeHMIO AaBienud. JlaBirenne mo o6macTu ria-
3a BBIDAaBHHMBAETCA, Cuila OAPHUECKOr0o IpaJyieHTa YMEHBIIACTCS M Be-
Tep cTuxaeT. 910 1 OyzeT obmacTh «rimazay Taidyna.

Boznyx, BTArmBaeMelii B CTeHy ria3’a OT NepH(pEpHIHOM HacTH
IMKIIOHA, COOHpaeT ¢ TMOBEPXHOCTH OKeaHa HCIAapSIOLIYIOCS BOXY M
TIpEHOCHUT €€ K 30HaM NMOABEMa, II¢ o0Ha npeobpasyercs B TEIIO B MPO-
Iecce NoabeMa M KoHaeHcalmu. Tak BO3HMKaeT MOYTH Heucuepmae-
MBIH MCTOYHMK SHEPTHH TPOIMYECKOTO IHKIOHA. [Jocie KOHACH CAUN
BO3/yX, TOJHABIIMMCA B CTCHE, OKAa3bIBACTCA BHICOKO HAJ LEHTPaNb-
HBIMH OONACTAMH TPOIHYECKOTO IMKIOHA, B 00JaCTH BBHICOKOTO JIaB-
nenusa. OTTyna OH pPacTekaeTcs IO BEPXHUM CIIOAM atMocdephl, yHOCA
M30BITOYHOE TEIIO.

Tponuveckne UKIOHB! [0 Pa3MeEpPy MEHBIIEC IHUKIIOHOB YMEpeH-
HBIX IIMPOT, HO BETEP M JIMBHU B HHX Tropa3fo cuibHee. B coderanuu ¢
HAroHHAIMH BOIHAMU TPOIIMYESCKHE IMKIIOHBI, BEIXOASIIME HA mobepe-
XKbsI OKEaHa, IPUHOCIT OTPOMHBIE Pa3pyUICHH.

Mereoposoru ciaemsT 3a OOHApYKEHHBIM TPOIMYECKHM LIHKIO-
HOM. JIns1 CKOPOCTH MACHTH(HUKALMH KaXXJOMY TPOIMIECKOMY I[HKJIIO-
HYy Jal0T MHIUBUAYalIbHBIE HMEHA M3 CHHCKOB, MPUHATHIX BecemupHO#t
Merteoponoruueckoii Opraamzanueii. Karamory Tpormgeckux IHMKIO-
HOB PETYIAPHO IyOIUKYIOTCS.

Pos1b n1aHeTapHsix rnpoLyeccos 8 hopMupoBaHmnm
norogsl

Ecmm nepeMelnenue BO3AYIIHBIX MacC ¥ QPOHTOB KOHTPOJIHPYET-
Csl WMKIOHNYECKON JEITENBHOCTRIO, TO CaMa LUKIOHNIECKAs ACATEIh-
HOCTh KOHTPOJIMPYETCH UWMpPKYJLILMeH InagerapHoro macmraba. [na-
HETapHas LUPKYJLILUE UMEET BHA BOJHOBBIX BO3MYIICHHI BBICOTHBIX
OapHyeCKHX MOJIeH M MONAPHEIX CTPYHHBIX TEUEHUH. ITH 00BEKTHI OT-
HOCAT K OOWWEeH IMpKyysiu arMochepsl. [I0CKONbKY miaHeTapHas
IUPKYIANUS aTMOCc(ephl OKa3bIBAacTCS HENPEPHIBHO MEHSIOMielcs,
Ba)XKHYIO PONB B ONpPEACICHUH HpeoOlaNaronMxX HampaBlieHHH nepe-
MeIleHNd LHMKIOHOB M aHTHLUKIOHOB MIPAIOT MUMbL AMMOCHepHOl
YUPKYIAYUU.
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OnpeeICHHBIH THIT IUPKYJHIIUY IPOSBILIETCA B TOM, 4TO B T€Ue-
Hue 3—6 cyT. Hag goctarouHo Gomsimmu cexropamu Ceseproro (FOx-
HOTO0) MONYLIApUsA COXPAHSETCA ONpe/eNIeHHOEe HanpapieHue Oapude-
CKHX W TEPMHYECKHUX IPAIUEHTOB B cpenHeil Tpomocdepe, a 3HAYUT, U
HaInpaBleHHe NepeMEIleHHH IUKIOHOB U aHTHLHUKIOHOB y 3eMiH. B
HEPEOM NPUONMKEHHH CICAYET pPa3iM4aTh 3JOHANbHBIE U MEpuouo-
Hanerbiii THIB atMochepHOl tmpkymuu. [Ipeacrasienye o pasiu-
YUAX HampaBleHHH OCHOBHBIX BO3IYDIHBIX IOTOKOB B 3THX THIAX
MOJKHO HONYIHTE ¢ HoMOIIbIo puc. 102.
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Puc.102. 3oHabHBIN ¥ MEPUAMOHAILHBIA THIIBL aTMOCHEPHOK UMPKYIIAIHH
Hag CeBEpPHBIM HONyIIAPHEM.

IIpu 30HaMBPHOM THIE HUPKYISIUH HAJ MOIyIMIApHUEM IOCIIOACTBY-
eT 3alaJJHO-BOCTOYHBIH nepeHoc. IIpr MepuanOHaNEHOM THIIE IUPKY-
JIAIUH BHE TPOIMKOB 60K 0 GOX pacrosararoTcs MaJoNOABHXKHBIE LU~
KJIOHBI M OITOKHPYIOIINE aHTHIUKIIOHEI.

IIpy paznu4HpIX THIEX DUPKYIALHM B OJHU M TE K€ CE30HBI Ha
OJIHOP U TO¥ >Xe TePPHUTOPHH MOXKET OBITH pa3Has IIOrofa, IOTOMY YTO
ee GyIyT OnpeneniaTh CHHONTHYECKHE 00BEKTH pasﬁmx BUJIOB Y C pa3-
HBIMM CBOHCTBaMH.
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Jlexkynss 16
TTOHATHE O K/TUMATE, THUTTbI K/TUMATOB 3EM/TH

Knnmar

Knumar gsnserca oxHo# u3 ¢u3uKo-reorpaduyeckux ocoOeHHO-
creit mectHOCTH. OH mpencraBiser coboli COBOKYIHOCTD XapaKTepHu-
CTHK COCTOSHUS aTMOCGHEPH!, CBOUCTBEHHBIX ONPENCICHHOMY MECTY.

OcHOBHBIE KIHMaTOOOpa3yiomue IPONEcCHl MHOTAA HAa3bIBAIOT
daxropamMu KnuMaTooOpasopaHua. K HUM OTHOCAT CiieqyIONHe Mpo-
LIECCHI:

1) mennoobopom:

— TPUXOJ COJHEYHOH paavialuy;

— wu3nydenue 3eMiau U arMocdepst;

— TEIUIONPOBOIHOCTH (MONCKYISPHAS U TypOyIIeHTHASN),

— aJBeKIuA TeIla B aTMochepe 1 BOJOEMaAX;

~ TennooGMeH NIPH MCTIAPEHUN/KOHIEHCAIHH.

2) enazoobopom:

— HCIApPCHME U TPAaHCIIHPAIVLS;

— XOHZICHCAIVA ¥ BbIIAJICHUE OCAIKOB;

— TIEpeHOC BOASHOTO Napa B aTMochepe.

3) obwas yupryrayus ammocpepor:

— MNOAIEPXKaHME IIEHTPOB NEHCTBMA M CTPYWHBIX TEUCHWH B aT-
Mocepe 3emiiM B pe3ynbTale HPOLIECCOB TEMIOO00poTa M
BpaNICHUA 3EMIIH;

~ TOAJEPKaHME CIPYKTYpHl aTMochepsl (BO3IYNIHBIX MacC W
($hpoHTOB);

— HeYpeKxpanialomuecs MUKl BOSHUKHOBEHHUA H MCYE3HOBCHHA
IMKJIOHOB M aHTHIIMKIIOHOB;

~ MECTHBIE IMPKYJLIMH BO3/[yXa B OTPAHITHOM CIIO€ aTMOCHEPHI.

Bcee i mpoliecchl B3aUMOCBSA3aHb], TOITOMY KaXkKIas M3 METEOpO-
JOTHYCCKHUX BEJIMYHH, ONMCHIBAIOLIMX KIMMAT, ABIACTCA PE3yJHTATOM
COBMECTHOTO JEHUCTBHA BCeX KIMMATO00paszyomux HakTopoB.

ITockonpky KIMMaT MeCTa ONPENENSeICs €ro reorpaprIecKHM
TOJIOKEHUEM, CIEAYeT YKa3aTh, KaK XapaKTePHCTHKY HOJOXKEHHUS WM
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2eozpaguueckue pakmopel BO3IEHCTBYIOT Ha KIHMAaTOOOpa3yrolue
HPOLIECCHI.

Congeunas pagyanys HOCTyIaeT Ha BEPXHIOK IPaHUIly aTMocde-
Pl B 3aBHCHMOCTH OT TeorpadHyecKoil IUPOTHI, KOTOPas ONPEAENACT
TIONYACHHYO BEICOTY COJNHIIA M NPOIOIDKHTENBHOCTh O0IydYeHHs. ITO
ABISETCS OCHOBHOM NpHYHMHOM reorpaduueckoi soHansHOCTH. Ilomo-
JKEHHWE COJIHIA, a 3HAYHT, 2e02paguyeckas wupoma, ONpeNeIseT 30-
HaILHOCTL B pachpeieNeHHH TeMIepaTypsl BO3oyXa. 30HAIBHOCTh B
pacnpeneneHuy TeMIlepaTyphl MPUBOAMT K 30HAILHOCTH JPYTHX Me-
TEOPOJIOTHYECKUX BENMYMH KIIMMaTa U ABIAETCA OCHOBOM 3aKOHA 2€0-
epaguyecKoli 30HaNbHOCU.

PacnpezienieHue CyLIH U MOPS ONpPEACIAeT elIeHUe THIIOB KIIMMa-
Ta HAa MOPCKOM M KOHTHHEHTANbHHIH. 30HANBHOCTH KIMMATHYECKHX
XapaKTepUCTHK OKa3HIBAETCS BO3MYIICHHOH WM NEPEKPBITON BIMAHM-
€M HEPaBHOMEPHOTO pacupeeneHts cyly 1 Mops. PaccrosHue ot 6e-
peToBOH TMHUU CYIIECTBEHHO BIHMACT HAa PEXHM TEMIEPATyphl, BIAX-
HOCTH, 00JaYHOCTH, OCAaJIKOB, ONPEICiiA CTENEHb KOHTHHETAbHOCTH
KJIMMATa.

OxeaHWYecKHe TEYEHUS CO3HAIOT OCOOCHHO DEe3KHE pasIuuusa B
TEeMIEPaTypHOM peXHUMe NMOBEPXHOCTH MOpPS M TeM CaMbIM BIMAIOT Ha
pacrpenencHHe TeMIlepaTyphl BO3AyXa M Ha aTMOCQEPHYIO HHPKYILI-
uro. Tenmbie H XONOMHbIE OKCAaHUIECKHE TCUCHUS 00HAPY>KHBAIOTCA Ha
CpEmHMX KapTax TEMICPaTypPhl BO3LyXa A3bIKAMH TEIUIA MM X0J0a.

ATMoctepHOe HaBleHNe ¢ BEICOTOM MafacT, CONHEYHAs PaJuaIiis
u 3(pdeKTHBHOE H3TyYCHHE BO3PACTaIOT, TEMIEparypa, yIAenbHas
BIIaKHOCTHh YOBIBalOT. B pesynpraTe KIHMAaTHYCCKHE YCIOBHA MOLYT
CHJIBHO Pa3lIM4aThCA B 3aBUCHMOCTH OT 8blcOmbl Mecma. VI3MeHeHus ¢
BBICOTOH HAaMHOTO OOJNBILE, YeM H3MEHEHUSI B TOPM3OHTAIlBHOM Ha-
HPaBICHHH.

Ha xnumarudeckue ycnmoBus B ropax BIMsAeT HE TOJBKO BBHICOTA
MECTHOCTH, HO M BBICOT4 M HAIIPABJICHHUE COCENHHX TOPHBIX Xpe6TOB,
SKCIIO3UIMSA CKIIOHOB, HallpaBlcHUE NPeoOIajalomuX BeTpOB, IHPHHA
JIONIHH, KpYTHU3HA CKIOHOB. 3aJep XKuBasi EPEeHOC MAcC XOJOIHOTO WK
TEIUIOr0 BO3/AyXa, TOPHl CO3JAIOT PE3KHME Pasfensl B pacHpenencHUU
TEeMIIepaTypsl Ha OonpIIMX TreorpaduIecKMX IPOCTPAaHCTBAX. TakuMm
00pa3oM, BaXXHEIM reorpaduueckuM GakTopoM SABIACTCH penved.
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Bnuasue Ha KiIMMar Xxapakrepa MOICTHIIAIONICH NOBEPXHOCTH
(Bona, CHET, PaCTHUTENHHOCTS) NPOSBISETCS I0-Pa3HOMY B 3aBHCHMO-
CTH OT 3aHMMaeMoit nnomany. Ce30HHbIE KONCOAHMS IPAHUIBI CHEX-
HOI'O IOKpOBAa B MaciiTade MOJMyIIapHs WIM MOCTOSHHBIC JICIHHKW
HMEIOT IIaseTapsoe 3HadeHHe. Ho pasnuume B BHOaxX pacTUTENBHOIO
[IOKPOBA B OCHOBHOM HMMEET MHKpPOKIIMMATHYECKOE 3HAUCHHE, PAcIpo-
CTPaHAACh NPEHMYILECTBEHHO Ha TIPU3EMHBIA CJIOH BO3Lyxa M Ha He-
OonmpIMX IUIOMA X,

Ipexncrapnenne o KIMMaTe MECTa MOKHO IOJIyYHTH IyTEM CICUH-
anpHOM 00pabOTKM MaHHBIX HAOJIIONCHHI METEOPOIOrHYECKUX CTaH-
nui. OnHAaKo 9TH CTaHUHM HE OXBATHIBAIOT BCEH MOBEPXHOCTH 3e€MIIH.
3aBHCHMOCTE . KJIMMaTa OT Teorpaduueckux YCIOBHMIH TO3BONSET BEI-
SBUTE MuUnbl KIUMama — COYCTAHHA KIUMATHUECKUX XapaKTEPHUCTHK,
CBOHCTBEHHBIE OIPEJIENICHHBIM COYETaHUAM Teorpabuueckux ¢axro-
POB, BO3ACHCTBYIOIMINX HAa KIMMAaTO00pa3yIoIIHe IPONecchl. 3Has THI
KJIAMAaTa JaHHOTO MECTa, MOKHO YKa3aTh IMAIa30H H3MCHEHHS METEO-
PONOTHYECKHX XapakTepHCTHK, HE UMesd JaHHBIX HaOIIOICHUH.

Kiraccudmkanusg KIHMaTOB — 3TO BHIIBICHHE THIOB KIHMATOB U
H3y4eHHe pacnpelelleHHs 3THX THIOB o 3emile. [Ipu BEITENEHHH TH-
IIOB KJIMMaTa MOT'YT OBITh IPHUHATE! Pa3NUYHBIC KPUTEPHH CXOACTBA U
pa3snHgud, II03TOMY CyIIECTBYET HECKOIBKO KiIaccubukanuil kimmara
(Kenmena, Topmnatika, Anucosa, Bepra, Byneiko). Beibop monxozs-
el TUIM3AaUH NIPOU3BOAUTCSA CHEIHUANNMCTOM B 3aBICHMOCTH OT pe-
IaeMoH 3a1aym.

Haubonee pacnpocTpaHeHa B MHpe KOIMYECTBEHHAs Kiaccuduka-
s xanMarop Kenmera. Jns coxpaiiesyis ONUcaHyg THNA B HEH mpu-
MeHAI0TCA TpexOykBeHHble uacHTUGMKATOPH!. [lepBhlil WueBTHMKA-
TOp ONpeNENIeT IMaBHYI OCOOCHHOCTh KIHMara. BTOpoi, yTOuHSIO-
Wi, yKa3bIBaeT Ha pervoHanbsHele ocobeHHocTH, TpeTnii noka3sBaeT
Ba)KHBIE JITaJIH, €CIIH OHHU ecTh. Kitaccubuxanys npoBexeHa Mo caMbiM
DOCTYIHBIM JaHHBIM — II0 TEMIIEPAType U TO0BOI CyMMe OCaIKOB, YTO
JleJIaeT ee JIETKO NPUMEHNMOH B JIF000i 001aCTH HAYKH 1 TEXHHKH.

- T'maBHas 0cOGEHHOCTh KIIMMATa — €70 30HATLHOCTD, BHIICTIACTCS B
knaccudukanuyn KenneHa no TepMHYeCKMM rpanuuaM. TepMHYecKHe
TPaHMUIE! 30H IPHHATEL CIICAYIOMIUMH: -

— A — Bce MecsIIBl rofia HMEIOT TeMueparypy He mmxke 18 °C (ato
30HA TPOIMYECKHUX JIECOB, HE MMEIOILAs 3UMEI);
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—C — TeMmeparypa caMOr0 XOJOIHOTO Mecsna Hibke 18 OC, HO
Beimre —3 °C (3TO YMepEeHHO TEILTbIe 30HEI 6e3 PEryIapHOro CHEXHOTO
IIOKPOBA 3UMOH);

—D — TeMmmepaTrypa caMoro TEILIOTO MEcAIa B TEX ke Ipenenax,
HO TeMIepaTypa CAMOTO XOJNOTHOTO Mecsna Hmie —3 °C (3T0 30HEI
KJIMMaTa C Pe3KO BBIPAXXECHHBIMU 3UMOH U JIETOM);

—E — TeMmepaTypa camoro Temuoro mecsna mmke 10 °C (310 mpu
TOJSIPHBIE 30HBI CHEXKHOTO KIIMMATa).

Jlono/IBEHUTeNBHBIe AETATTH TEMIIEPATyPHOTO PEXUMA YUUTHIBAIOTCS
BTOPBIMH HHIEKCaMHM:

—a — TeMIepaTypa caMoro Temioro Mecsa ssmie 22 °C;

~b — Temmepatypa camoro Temioro Mecsua Huxe 22 °C, Ho He
MeHee YeTHIPEX MeCAEB UMEIOT Temmeparypy seime 10 °C;

—C — JMIIb OT OJJHOIO A0 TPEX MECAIECB UMEIT TEMIIEPaTypy BbI-
me 10 °C;

—d — Temmeparypa caMoro XoJoaHOro Mecsana Hwke —38 °C (ato
obnacth Haubosee X0nogHOM 3uMEl B BocTouHoit Cubupn).

VBHaxxHeHHEe — 3TO Ipyras IJaBHas OCOOEHHOCTh, YUTEHHAs B
kraccuukampu Kenmena wepe3 rogoBsle CyMMBI OcCaikoB. I'aBHas
3aCyIIIMBas 30HA 3EMIIM PacmoaracTcs B palioHe TPOIUKOB H CyOTpo-
OHMKOB M MMEET Te e IPaHuUIbl [0 TeMIrepaType, 9ro u 30Ha A. ITosto-
My OHa BBIIEIICHA B 30HY B, 30HY CyOTpOIMUIecKuX MyCTHIHb 1 CTEIEH.

! V4ecTs paznnuusa B CE30HHOM XapaKTep YBIAXHEHHS IO3BOJIIIOT
* WHAEKCHI:

—f — paBHOMEpHOE yBIIAXKHEHHE BECH IO

~ M — yBI&XHEHNE, PEPHIBAEMOE KOPOTKHM CYXHMM CE30HOM;

—$ — TEPPUTOPHH C CYXUM JIETOM; '

—W — TEPPUTOPHH C CYXO0¥i 3UMOii;

—h — cyxo#t npu cHABHOI Xape;

—k — cyxoii u IIpH CHIIEHOM XOJIOJE .

OcHoBHBIe THIB KIuMaTa 3emid 10 Kellieny MOXHO TOXyYHTS,
‘ HCHONB3Ys CIACIYIOHe COYeTaHus OYKB:

— Af — KJIMMAaT TPONMYECKUX JIOKIECBBIX JIECOB;
—Aw — KIuMar caBaHH (KIMMaT AS NPOTHBOPEYHT TOJOBBIM H3-

MEHEHUAM aTMOC(HEpHOH HUPKYIIALMHN);

—BW — ximmMar TponMueCcKUX MyCThIHD;
‘ —BS — xinmar crenei;
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—Bs — ximMmar 3acymnuBEIX BHYTPHKOHTHHCHTAIBHBIX CTENECH;

—Cw — yMepeHHO TeIIbIH ¢ CyXoi 3UMO# KIIHMaT MyCCOHHBIX 00-
nacreit;

—Cs — yMepeHHO TEIUIBIi C CyXMM JICTOM ¥ BIAXKHOM 3UMO}H;

—Cf — ymMepeHHO TeIUIblii ¢ paBHOMEPHBIM YBIAKHEHUEM,;

—Dw — XononHbI KIIUMAT ¢ CyXOH 3UMOii;

—Dfc — xonoxHBIi KINMAT ¢ PABHOMEPHBIM YBIQKHECHHEM ;

—E — x1uMaT TyHApEL;

—Ef — xnuMar Be4HBIX MOPO30B;

—H — xnuMaT BRICOKOTOpHBIX Iato. OH TECHO CBS3aH C KiIMMa-
TOM PaBHHHHOH 30HBI, B KOTOpOH HaXOIUTCA, UMECT TC YK€ CE30HBI M
CYXHE ¥ BIIa)KHBIC IICPHOJBI, HO 3HAYUTENHHO XOJOMHEE KIMMAaTa paB-
HUHEI.

Ha puc.103 nmpuBeaena cOOTBETCTBYIOMIAs Kapta. AHamu3upys
3HAYEHUS IIEPBOr0, BTOPOTYO M TPEThEro MHIECKCOB, C IIOMOINBIO Hee
MOJKHO IIOJIy9HTh MCYEPIHIBAIONIIYIO KapTUHY paclpelelle s KIuMa-
TOB I10 3emIie.

e
i my

[ dcw, Cwa, Cws

Puc. 103. Pasmemenre KIuMaToB pa3JM4HBIX THIOB 10 Kinaccudukanuu Kermena.

Muxporsimmmar

I'moGanpHble 0COOCHHOCTH KJIMMAaTa OIIPEACISAIOTCA IIUPOTOH
MecTa (9KBATOp, TPOITMKH, YMEPESHHBIH WIIN IOJILpHBIA HofAca) U MOJIo-
JKEHHEM Ha KOHTUHEHTE (3amafHas 9acTh I BOCTOYHAs).
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PernonansHbie OCOOCHHOCTH KIMMAaTa OMNpPENENAIOTCS BBICOTOM
MeCTa, IPeodIafaloIIMMI BETPAMHM, PACCTOSHEEM OT MOPS M OKEaHH-
YECKUMH TEUCHISIMH.

Muxpoxnumam BO3HHKAET BCIECICTBHE MENKOMACIHITAOHBIX HEOM-
HOPOJHOCTEH BHYTpHU KIMMaTHYeckux 30H. Ha HeGompmx paccTosmm-
SX MEXOy TOYKAMH MOTYT CYILIECTBCHHO MEHSATHCS Takue (DaKTOpBI,
KaK:

1) Tomorpadus MECTHOCTH;

2) BKCIO3MIHA CKIOHOB,

3) anpbeno noacTHarONIeil MOBEPXHOCTH;

4) YBIAXHEHHOCTH ITOJICTIIIAIONIEH ITOBEPXHOCTH;

5) pacTHTENHLHOCTE,

6) aHTpoOIOTeHHEIE (GaKTOPKI:

— 3aCelleHHOCTh MECTHOCTH,
— 3arpA3HEHHOCTh MECTHOCTH.

PaccMoTpyM, 4TO HIMEHHO M KaK MEHAETCS NPH MUKPOKIMMATHYC-
CKMX M3MEHEHHAX. BimsHue Tomorpaduu IPOSBIAETCSA CIICIYIOLINM
obpazom.

—CyTOuHBIH X0 TeMIEpaTyphl CKJIOHOB GOMIbINE, YEM JHA HOJUH,
TaK KakK CKJIOHB! OBICTpEE HArpeBaOTCA COMHIEM M OXJIKIATCA (-
(heKTUBHBIM H3TyYCHUEM.

—IIponomXHUTENIBHOCTD CONHEYHOTO0 OCBEHIEHHS MEHSETCA IIOJ
BIMSIHUEM OKpYXKaloIero pensea B JONMHAX MEHBINE, Y€M Ha BeEp-
[IMHAX,

—BnusHne BBICOTHI CKa3bIBA€TCS B NMOHIDKEHWHM TEMIICPATYPhl K
BIIKHOCTH BO3BBINIEHHOCTEH, NMPUBOAMT K OOpa3OBaHMIO HHBEPCHIA,
NOBBIIECHAIO 9aCTOTH TYMaHOB U HU3KOH 00JIauHOCTH.

—3a cuer CTeKaHHs IO CKIOHAM XOJIOJHOrO BO3IyXa B JOIHMHAX
HOYBI0 00pa3yloTcs «03epa XOoaoar.

—O6pa3oBanue «03ep XONOAa» B TFOPHBIX JOJMHAX BEJET K BO3-
HMKHOBECHHIO XOJIOJIHBIX CTOKOBBIX BETPOB TAKUX, KAK MUCTpPAb MM
Kak 6opa.

BrusiHpe SKCIO3WIUM CKIOHOB TPOSBISETCA 110 OTHOIIEHHMIO K
TIOJIOXKEHHIO CONHIA (CEBEPHBIH CKIIOH, IOXKHBIH CKJIOH M T. JI.) H IO
OTHOIIEHHUIO K IpeobnajaromuyM BeTpaM (HABETPSHHBIN WM MOJBET-
PEHHBIH CKIIOHBI). BIusHME 5KCHO3UINM CKIIOHOB MOYKHO CHCTEMATH-
3UPOBATh CIEAYIONIAM 00pazoM:
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1) 1o OTHONICHMIO K IOJIOXKEHHIO COJIHIIA:
— TEHEBOM CKJIOH JOJBLIE COXPAHAET CHET;
— TEHEBOH CKJIOH IOJIyJaeT MEHBIIE pamgHauud u Gonee Xo-
JIOIHBIH;
— B TeHM OOJIBIIE BIAXXHOCTB;
— pasnMyHe HarpeBa CKIOHOB IPUBOIMT K 00Pa3OBaHMIO TOP-
HO-JIOJIMHHBIX BETPOB.

2) 10 OTHOLICHHIO K NPeoOIaJaloNiM BETPaM:

— HaBETPEHHBIN CKIIOH HOIy4aeT OOJBIIE OCAaIKOB, YeM IOJI-
BETPEHHEIN;

— JIOJMHBI, OPHEHTHPOBAHHBIE 110 BETPY, O0JIee BIaXKHEI;

— Ha BBIXOJE JOJHH M Ha NEpeBajax CO3MAIOTCA YCIOBHS JUIS
CHJIBHBIX BETPOB TOPHEBIX IIPOXOJIOB.

Bauaane HeogHOpOIHOCTEH anbbeno 0COGCHHO CHIIBHO NMPOSBIIA-
€TCs IIPH HEPaBHOMEPHOM 3aJIETaHHUHU CHETa WIIH JIbJA, YePeayIOHIerocs
C OTKpBITOHN BOXOH M BIAXKHOH IOYBOH. 3aCHEXKEHHBIC YYACTKH HMEIOT
TEHJICHLIHIO TOJITO COXPAHATh CHET 3a cYeT GOMIBLIOro ansbeno.

BnusgHue yBIa)XXHEHHOCTH NPOSBIAETCS NpH OIM30CTH MHTEpe-
CYIOILIETO y4acTKa K BOAOEMY WM IIPH HEPaBHOMEPHOCTH YBIIAXHEHHMS
MOACTUNAIOMIEH IIOBEPXHOCTH. bomM30CTH K BOZOEMaM HPHBOIMT K
YMEHBUICHHIO aMILIMTYIBl CyTOYHOTO M I'OJOBOI'0 XOJa TEMIEPaTyphl
MecTHOCTH. BOnm3u Geperos BomoeMOB CHCTEMAaTHYECKH OOpa3yroTcs
MecTHBIe BeTphl (Opu3bl). [3MeHeHMe HanpaBieHus Berpa y Geperos
CIOCOOCTBYeT KOHBEPIeHIMU BO3AYIIHBIX IIOTOKOB M BEIET K yCHIIe-
HHIO QPOHTANBLHBIX 0CaAKOB. bonee BIaXKHBIE YIACTKU CYIIN CTUMYJIH-
PYIOT BHIIaJEHHE JOIOIHUTEIBHBIX OCaAKOB. JTO CBA3aHO CO CHIDKE-
HHUEM BBICOTHI YPOBHS KOHAEHCAIIUH HaJ{ HUIMH.

BrusiHuEe pPacTHUTENBHOCTH INPOSBILIETCS HECKONBKO MO-pasHOMY
VI JEeCOB M HH3KOPOCIOH pacTHTeNbHOCTH. Jleca 3HaYMTENBHO
YMEHBIIAIOT CKOPOCTh BETpa, MOHMKAXOT Temmeparypy Ha 1-2° 1o
CPaBHEHHIO C OTKPBITOH MECTHOCTHIO. BnaXkHoCTh B secy Giu3Kka K Ha-
chlaroniet 1 MerseTca Maio. Jleca oueHb CUIBHO MCIAPSIOT BIIATY.

Hpyras pacTUIenbHOCTh TaKXKEe YMEHBIIACT aMILTHTYIBl Komeba-
HUS TeMIleparyp, CHIDKaeT CKOPOCTH BeTpa, 3aKpeIUlieT IOYBy U 3a-
JEpKUBAET CHETOBOM TIOKPOB Ha Hel, YMEHBIIAET IUPKYILIHUIO BOABI B
BOJOEMaX.
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BnusHue aHTPONOTeHHBIX ()aKTOPOB HAa MHKPOKIUMAT B HACTON-
Imee BpeMs IpHuoOpeTaeT OYeHb OOJBIIOe 3HAYEHHE, TAK KaK BIIHMACT Ha
YCIIOBHA NPOXKUBAHUA JEoJel. YpOaHuzaus ckasslBacTcs depe3 obOpa-
30BaHHE TOPOJCKHX «OCTPOBOB TEIUIa», T.€. POCT Ha 2-30 TEMIIEPaTy P
TOPOIOB TIO CPABHEHHIO C OKpY’Karomled mpupomoi. JTo CBA3aHO, BO-
HEPBLIX, C MOBBIIICHHEM TEMIIEPATYPHI C POCTOM ILIOTHOCTH HACEIICHUS
TIOCENIKOB ¥ TOPOZOB 3a cueT 060rpeBa 3MaHuil U TEIUIOBLIAEICHHS aBTO-
TPAHCIOPTa M TPEANPHUATHIH; BO-BTOPHIX, C YMEHBIICHUEM HCTIAPEHH,
CBSI3aHHBIM C ac()aJbTHPOBAaHHWEM M 3aCTPOMKOH, B-TPETHHX, C H3MEHE~
HueM ans0es0 MOCeNeHui 3a CYeT HUCKYCCTBEHHOTO OPOIIEHMS U CO31a-
HUA MApKOB,

PocT 3arpsa3HeHns OpHBOIUT K HEOOPATHMEIM H3MEHEHHSIM Xapak-
Tepa NOACTHIAIOINEH TOBEPXHOCTH, a 3HAYHAT, U €€ (UINMYECKHX
cBolicTB. Kpome Toro, 3arps3HEHHE BBI3BIBACT ONACHEIE H3MEHEHHS
cocTaBa Bo3Iyxa. [109ToMy 3arps3HeHue SBILSIETCS TIPHIMHOMN!

—OBHIILICHUS IIOBTOPSIEMOCTH ONACHBIX i GHocdeps! U uenoBe-
Ka SIBJICHUH (CMOT, KUCIOTHBIE HOXKIH);

—yBeJIMYEHHS MYTHOCTH Tpomnocheps! u crparocdepsl, BEI3HIBAIO-
HIeH TOBBIIIEHHE alTE0E10 U YMEHBIICHHE TONIIHHE 030HOBOTO CJIO,

—~yBeJINYeHUst KOHIEHTPALUHY T'a30B, CIOCOOCTBYIOIMX ITapHUKO-
BoMY 3¢ deKTy (YITIEKHCIIBIH Ta3, METaH).
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Jlexynsa 17
HN3MEHEHNUS K/THMATA

CBHAaeTe1bCTBa M3MEHYUBOCTH K/TUMATA

Ilpu ocpenHenun JaHHBIX HAOJIONEHHH 3a HECKOJILKO IECSTHICTHI
BBIABJIIIOTCS PA3JIMYMA CpeIHUX BeuH. OIHAKO MacCOBBIE METEOPOIIO-
rudeckre Habmonenus BemyTcs eme Toiapko 100 ner. O6 u3MeHYUBOCTH
KIuMara 3a bolee JIUTENbHBIH IepHo]] CBUAETENBCTBYIOT JaHHBIE JIETO-
Iycel U XpOHMK. B HUX oTMedamn oTaenbHbIe KaTacTpohuIecKue aHoMa-
JIMU TIOTOfBI, IIPHBOAMIN OIMCAHUS CAMBbIX CYPOBBIX 3MM HIIH CaMBIX 3a-
CYHUIMBBIX JeT. KimmMartosnorndgeckuii aHalu3 3THX UCTOYHUKOB IT03BOIIS-
€T PEKOHCTPYHPOBATh KIIUMAT MOCIIEIHEr0 THICAICICTHS.

[puCnrkeHHbIe OLIEHKA M3MEHEHUM KIMMara 3a Goiee JIuTeih-
HBIE IIPOMEXKYTKH BPEMEHH IIOJIyYaIOT U3 (PU3MIecKux uiu Ouoliornye-
CKHX JaHHBIX.

—KomoHku nbza, moiryueHHble IpH OypeHHH JICIHHKOB, I103BOIS-
IOT YCTaHOBUTh COCTAaB BO3JyXa 3aXBauUCHHBIX B JIeI My3bIPLKOB. Bax-
HyI0 MHGOPMALHUIO JAaIOT U IPYTHE CBOMCTBA PENUKTOBOIO b4,

—Mopckue ocaJouHbIE IOPOIEl OPraHUYECKOTO MPOUCXOMKICHUS,
HAaIIpUMEP KOpaiUlbl, CBHUAETENLCTBYIOT O KONHYECTBEHHBIX, KA4eCT-
BEHHBIX M BHIOBBIX M3MEHEHHMSIX CO BpeMcHeM (ropsl u dayHsl okea-
HOB ¥ MOpPCH, CBA3aHHBIX C KOICOAHMAMU KIIMMATA.

—Mopckue ocagouHbBle IOPOIBI HEOPraHWYECKOTO IMPOMCXOMKIIE-
HHSA (BUIBI IIMH, BB, 3aHECEHHAs C KOHTHHECHTOB) TAXKe CIIyKaT IS
UACHTHQUKAIIUY NaTeOKINMATA.

—I'eoMopdoornueckue 1 reoJIorndecKie JaHHble Ha cyme (Iea-
HHKOBBIE OTIOXKEHMA, XapaKTep BBIBETPHUBAHUS ITOPOJ, BUA OeperoBoii
JVHKH, BETPOBBIE, O3EPHBIE U IIENIEPHbIC OTIIOKCHHUSA, APEBHUE MTOYBHI)
JaroT MHOI'O YKa3aHUH A NACHTHUQUKANY KJIHMAaTa,

—bomemryro HHbOpMAaNMIO O KIMMAaTe COACPKaT OCTATKH Ha3eM-
HOH PacTHTENBHOCTH (TOMOBHIE KONBIA AEPEBBEB, PEIMKTOBAS IIBLIBIA
H Jpyrue OCTATKH pacTeHMH, OOMINE M pacupefelcHHC HACEKOMBIX M
IPYTHX OPTraHUu3MOB II0 TEPPHTOPHH, OPIaHHYECKHH COCTAB O3EPHBIX
OTJIOXKEHHIA).
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Uzyuenne KOCBEHHBIX KIMMAaTUYECKHX NAHHBIX ITOKa3bIBA€T, YTO
TeMmeparypa Ha 3emie B mponuiom Osuta Ha 8 — 15 °C Beume, uem B
HacTosIlee BpeMs. 3a IOCIeTHMI MWILIMap] JIeT TeIUIble MEPHOIbI
IIpEepHIBATNCH OJCACHECHMAMH npuMepHo 925, 800, 680, 450, 330 u
2 MUIH JIeT Ha3af,

IIpomexyTtok BpeMenu ot 2 000 000 mo 14 000 ner Hazag Ha3biBa-
eTCsl IUISHCTOEHOBBIM OJEICHEHUEM HIM JICTHMKOBBIM IepuoaoM. B
3TO BpeM: OrpOMHBIE JETHUKH HECKOIBKO pa3 IMOKphiBaIM Asuio, EB-
pomy u CeBepHylo AMEpHKY. DTH JCTHUKH OBUTN HECTATWYHBL: OHH TO
OTCTYTIaJIA, TO HAacTynainu. B cample Xxon0mHbIE a3kl JIeIHHKOBOTO ITe-
pHOMIa TeMuepaTypa Ha 3emuie 6bu1a IpUMepHO Ha 4 — 5 °C Hmke, uem B
HacTosIIee BpeMs.

IMocnenuas da3a oTCTYIIIEHHS JISHUKOB ele npomomnkaercsa. OHa
Haganacsk npuMepHo 14 000 ser Hasax ¥ Ha3bIBAETCA 3MI0XO0H rOJIOIEHA.
YepenoBaHue MOXOIONAHUH U MOTEINIEHNH OTME4YaeTcs B TeUCHHE BCEi
stoit snoxu. [Ipumepno ot 10 000 xo 8 500 ner Hazax BO3HUKIO MOXO-
JI0aHKE, a 3aTeM OILITh Hayanoch noTerieHue. OHO TOCTHITIO CBOETO
makcumyMma 5000 — 3000 ner masag. Torna xauMar Gein Ha 1 — 2 °C
BHIIIIE COBPEMEHHOT0. DTOT IPOMEXYTOK BpeMEHH KIIMMATONOTH Ha3hl-
BAIOT KIUMAMUYECKUM ONMUMYMOM.

Ot 3000 no 2000 setT Ha3ax omsaTh OBLIO IOXOJIOAAHHUE, KOTOpOE
cMenmo noremterue ot 2000 go 1500 ner Hasazn, a 3aTeM CHOBA IOXO-
JI0fiaHMe, KOTOpoe IIniIock oT 1500 mo 750 1. mo H. 3. Ot 750 — 150 1. mo
H.3. IPOMCXOAMIIO MOTEIUIEHNE HOYTH IO YPOBHA KIMMATHIECKOrO Ofl-
TUMyMa.

Bpewms cymectBoBanus PumMckoit umnepun (150 r. go H.5. — 300 1.
H.3.) XapaKTepu30BajJoCh MOXOJI0JaHueM, KOTOpoe LIuiIocs a0 900 .
H.9. ITepuon ¢ 900 no 1200 r. H.3. Ha3BIBAIOT MANLIM KIUMAMUYECKUM
onmumymom. OH CMEHHUIICH NEPUOAOM CHIIBHBIX BO3MYIICHHI KiIAMa-
Ta, KOTOPBIH NPOROIDKAJICS IPUMEPHO 10 Havana X VI B. ‘

Ot 1550 mo 1850 r. Temneparypa Ha 3emiie IOHU3MIACEH TOYTH [0
3HAYCHUH, XapaKTepHBIX U Hayalla TOJIONeHa. DTOT NPOMEXYTOK Ha-
3BIBAIOT MAIbIM NE0HUK08bIM nepuodoom. Temmepatypa Ha 3eMie Oblia
npumepro Ha 1 °C ke, yeM B HacToAIIEE BpEML.

Temriepatypa 3a NepHOJ MHCTPYMEHTAIBHEIX HaGIIOAEHHHA 1TOKa-
3aHa Ha puc. 104. Kax xocBeHHBIE, TAK M MHCTPYMEHTAJIbHbIE HAOIIO-
JeHHs] CBUAETENBCTBYIOT, YTO B KOHIIE XX B. HAOMIOAIHNCE CaMbIC BbI-
CokHe TeMueparyphl 3a 1200 et ucTopuu yenoBedecTna.
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Puc. 104. VamMepeHns TeMmepaTyps! 3a NEpHOX MHCTPYMEHTAITBHEIX HaOTIO[eHHIL.

W3Menenna knuMara MOT'yT IPOUCXOAUTH IO BIMSIHAEM BHYT-
PEHHMX ¥ BHEITHUX ()aKTOPOB.

Bremnue ¢aktopsr:

1) m3MeHEeHUs napaMeTpoB OpOUTH 3eMITH,

2) HM3MEHEHHUS COIHEYHOTO U3ITyYSHHUS,

3) majeHue HeOCCHBIX TE HA 3eMITIO.

BHyTpeHuue gakropsi:

1) m3MeHeHHE cocTaBa aTMOCHEDHI,

2) u3MeHeHue ans6elo:

— arMocdepsl,
— TOACTUIAIOIIEH IIOBEPXHOCTH;

3) M3MEHEHHE PEXUMA TEII00OMEHA C OKEAHOM,

4) W3BEpXKCHHE BYJIKAHOB,

5) mpomecchl ropooOpa3oBaHus,

6) apetid KOHTHHEHTOB.

B nacrosmiee BpeMs KIMMATONIOrM CYUTAIOT BaXKHEHIMME (aKTo-
paMH M3MEHEHHH KIuMara: U3MEHEHHS IapaMeTpoB opOuTHl 3emiu,
€OCTaBa aTMOCGEPE], CONHEYHOTO UITYUCHHIS ¥ U3BEPIKEHUS BYJIKAHOB.

W3BeCTHBI Tpy MUKINYECKUX IPOIECCca, H3MEHSIONHNX HapaMeTphl
OpOMTHI ¥ MPUBOIAMIMX K KOJNCOAHHAM 3HAYCHUN COJHEYHON NOCTOSH-
HOH.
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Teprulii HUKIMYECKUI TIPOLEce — 3TO U3MeHeHue GopMBl OpOUTEHI
OT SJUIMITHYECKOH K MOYTH KpyroBoi ¢ nepuonoM okonol00 000 ner;
OH Ha3kIBaeTCA KonebaHueM SKcueHTpucHuTeTa. Yem Oomnee aimunTHIHA
opbura, TeM CHIbHEe BapHallis COITHEYHOM SHEPTUM MEXIY MOMEHTa-
MH, korga 3ews 6imoke Becero K CONHITY MIIM Jalblle BCEro oT Hero. B
HacTogmiee BpeMs opbuTa 3eMiIM Mallo 3JUTMITHYHA M pa3HOCTh IOTOKA
coNHeYHoM sHeprun okomo 7 %. Bo Bpems HauGonbIneii SIIMITHIHO-
CTH 3Ta pa3sHOCTh MoxeT JocTurats 20 %.

Bropoii HUKINYecKHil Mpoliecc — 3To KolebaHne oCH CyTOYHOro
BpallleHHsl 3€MHOTO IIapa, HasblBaeMoe mpeleccueid. Ilepuom storo
konebanus okono 26 000 ner. B Hacrosmee Bpems 3emiis Omimxe K
Conniy B sHBape, ueM B mioHe. Ho Bcnencrsme mpeneccum depes
13 000 ner ona 6ymer O6mmxe k CONHILy B MIOHE, YeM B SHBape. ITO
IpUBEIET K POCTY CE30HHBIX Koiebanuid TemnepaTypsl CeBEpHOTo HO-
TyIapus.

TpeTnit HUKIMYECKUH IPOIECC — 3TO U3MEHEHUE HaKIIOHA 3€MHOH
OCH K IJIOCKOCTH 3KJIMIITHKH, UMelomee meprox okono 41 000 net. 3a
3TO BpeMs HaKJIOH MeHseTcs oT 22,5 1o 24,5°. B Hacrosmee Bpems OH
cocrasiser 23,5°. UeM MeHBIIE 3TOT HAKIOH, TEM MEHbIIE pa3IMIusL
MEXIy 3UMOH M JneToM. bonee Temnbie 3uMb! ObIBAIOT 6oJlee CHEXXHEI-
MH, a 6ollee XOJIOIHEBIE JIeTa He JaloT BceMy CHEry pacrtaars. CHer Ha-
KamnMBaeTcs Ha 3emile, cmocobcTBys pocTy JeauukoB. [Ipu pocte Ha-
KJIOHa Ce30HBl BBIpaXKeHEI Ooliee PE3KO, 3UMBI XONOIHEE M CHera
MEHBIIE, a JIETO Teree ¥ GoNbIIe CHeTa U JbJa TaeT. ITO CHOCOOCTBY-
€T OTCTYIUICHHIO JIETHUKOB B IOJLIPHBIC PaOHBI.

Haubonee pe3ko KoneOaHUS COIHEYHOTO TEIUIa BEIPAXAKOTCS TO-
rma, KOTa BCe 5TH TPH IMKIMYECKHX IIpollecca COBHAAIOT mo dase.
Torga BO3MOXHBI BENUKUE ONIENICHEHUA WM IOJHOE TagHHE JEIHUKOB
Ha 3emne. BriepBele TEOpHIO aCTPOHOMHYECKHMX KOJNEOaHMI KIMMaTa
MIPEIIIOXKUI JOTOCIIaBCKUH ydeHbIH M. MunankoBud.

WsMenenns cocraBa aTMocepsl Hambolee CHIBHO BIUAIOT HAa
KIMMaT Yepe3 NapHUKOBHIN 3bdext. ['MaBHeHmMi 3 NapHUKOBBIX ra-
30B — BOJsAHOM map. Ero coxepkanue B atMochepe yCTaHAaBIHBACTCS B
Tpoliecce BIaroobopora ¥ KOHTPOIMPYETCS OOLIEH IUPKYIAIHEH.

BaxHbEIMM MTapHUKOBHIMU T'a3aMH SBISAIOTCS TAKXXE IBYOKHCH YT-
nepona u MeTaH. OHK NpHBIEKalOT 0co60e BHUMAaHHE KIIMMATOJIOIOB,
TaK KaK MX COJEpKaHWEe CHIBHO 3aBHUCHUT OT AEATENHLHOCTH YEIOBEKA.
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Hanpumep, 3a cyer pocTa 06bEMOB CXKUIaeMOIo TOIUIMBA KOHIICHTpA-
U JBYOKHCH yriiepona B atMoctepe Bozpocia 3a 150 mer mpumepHo
Ha 30 %. Poct KOHIEHTpaMy NapHUKOBBIX I'a30B BEIET K POCTY TEM-
HEepaTypsl BO3AyXa Y MOBEPXHOCTH 3eMIIH MPH MAXCHUH TEMIIEPaTyphl
B BepxHer Tponocdepe. IIpu 3TOM, KpoMe OOIIETO IOTEILIEHHS U Tas-
HHS JICAHUKOB, BO3MOXHO YCHICHHE HEYCTOHYMBOCTH arMochepHOi
IUPKYIAIMA ¥ POCT KOIHIECTBA OMACHBIX SIBIICHMUI.

3ameTHEIMU (QaKTOpaMH U3MEHEHHS KIIMMAara ABISAIOTCA T€, KOTO-
pBbIe U3MEHAIOT KOJMYECTBO MOCTYMAIOMEH Ha TOBEPXHOCTH COTHEYHOM
pamuanuu. Hampumep, usBepskeHus ByJNKaHOB. IIpM HUX BO3HHKAET
OMYTHEHHUE aTMocheprl IBYX BUOB.

Bo-nepBrIX, memen M mBUIL YMEHBIIAIOT NMPO3PAYHOCTh HUKHUX
croeB atMoc(hepsl U B TeYEHHE HECKOIBKAX MECALEB IOCIE M3BEPIKE-
HHs 0CIIA0JLIIOT CYMMAapHYIO PaJIHalHIo B PETHOHE,

Bo-BTOpBIX, BO BpeMsA MOIIHBIX H3BEPXKEHHi B cTparochepy mo-
[aJaeT 3HaYUTENILHOE KOIUYECTBO ABYOKHCH CEPHI. DTOT ra3 BCTYMAeT
B PEaKIMIO C BOASHBIM IapoM, U B crparocdepe obpasyercs MyTHas
TIEJIEHa, CUJILHO OTpaXkaromas ConHeuHsle Iyun. OHa IOCTENEeHHO pac-
IIPOCTPaHAETCA Ha BECh 3€MHOM IIap W YMEHBIIAET MOTOK CONHEYHOMH
paxuanuy mpuMepHo Ha 1- 3 rofna.

dusngeckue mponeccsl, npoucxoxamue Ha ConHIle, MPUBOIAT K
00pa30BaHMIO Ha €ro ITOBEPXHOCTH o6macTeil ¢ TeMieparypoil, MOHH-
EHHOM T10 CPABHEHHIO C OCTATLHOH ITOBEPXHOCTHIO Ha 6 'C. DTH 06-
JACTH HA3KIBAIOTCA COMHEYHBIMHM IIATHAMM, U KOTJa HX 0COOEHHO MHO-
ro, BO3HHKAaeT yMEHbLICHHE HWHCcOuK npuMepno Ha 0,1 %. Takoe
YMEHBUIEHHE B TCUCHUE HECKOJIBKUX JIET MOKET UMETh 3aMETHBIE KITH-
MaTHdeckue mnocinenctsud. IlosToMy mpomeccsl HATHOOOpa3OBaHWA,
KOTOPEIE Ha3bIBAIOT COJIHEYHOH aKTHBHOCTBIO, HNPHBIECKAIOT GOJNBIIOE
BHUMAaHHE METEOPOIIOTOB.

IIposiBnenne BIMAHKUSA Ha KIMMAT H3MECHEHHMH TEem1oo0MeHa Mex-
Iy atMocthepoii 1 0KeaHOM B HacTOsIIee BPeMA CBA3BIBAIOT C SIBJIECHH-
eM Onb-Huapo. OHO SpKO BRIPAXaeTcsA B TOM, YTO B KOHIIE AeKabps Ha
TIOBEPXHOCTH OKeaHa y mobepexss OkBanopa u [lepy BMecTo Xonom-
HOro T€YEHWs MHOTAA MOABIHIETCA CPABHUTEIIBHO TOHKHMI CIION TEerumon
BOABL IIpOMEXYTKH, KOTOPBIMH pA3fEICHBl CIyYal TMOSBICHUA IJb-
Hunko, HepeTyspHBL — OT OJHOTO JO AEBATH JIET.
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[pu nanpHelnmeM U3yYeHHH 0Ka3alaoch, YTO B TOIB! C Pa3sBUTHEM
Oss-HUHBEO B BOCTOYHOM YacTH SKBATOPHANIBHOM 30HEI THXOro okeana
W Ha 3anagHoM nobepexbe FOxHOH AMEPHKM YCHAMBAIOTCH NOXKIHU, B
TO € BpeMs BO3HMKAKOT 3acyxu B Mummm, WHIOHe3umn, ABCTpaimu,
Bocrounoit Adpuxe, B llenTpansHoli AMepHKE M BOCTOYHOM 4acTH
IOxHo# Amepuxu. IlITopma u yparans! ycunusaioTca B THXoM OKeaHe
u cybTpormieckoM nosice CeBepHolt AMepuKd. YMepEeHHBIE MIMPOTHI
CeBepHolf AMEpUKH W AaNbHEBOCTOYHOE nobepexne THXoro okeaHa
XapaKTepH3YIOTCA NOTEIUIEHHeM 3MMHero nepuoja. Takum obpasom,
sBieHne Dnb-HUHBO MMeeT nulaHeTapHbIH MacITab.

Bo3HUKHOBEHHE 3TOTO SABJICHHS CBA3aHO € IIPOLIECCOM B3aMMOMEH-
crBust atMocdepsl U Tuxoro okxeana, KOTOpBIH HazpBaercs FOKHBIM
KonebaHpueM. DTOT MPOLECC YNPOILEHHO MOXHO IIPEICTAaBUTH B BUIE
IBYX (ha3, KOTOpEIE B BUAE CXeMbI N300paxkeHs! Ha puc. 105.

a) —_— —p —
)
RED
N YCUREHNE TACCATOB

o — — — 4 e e e >
5) ! ! 3ona poxged ! ¢
| I | f
cMeIYasTCA K '
: I BOCTOKY 'L‘:, | 3
R CHABHIETACCATE CTABBIENACCATH ¢ B §

Puc. 105. CpaBHeHne MUPKYJIAIMH aTMOCHEPHI U OKEaHa
TIPH HOPMAJIBHOM COCTOSHUH (@) ¥ nipu Dib-HuHso (6).
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B sopmansHoii dase (puc. 105 a) nonwkennoe arMochepHoe IaB-
neHue Habmromaercs B paiione MHIOHe3un n ABCTpaiuH, a MOBBIIICH-
HOe — B paiione Ilepy. IIpu 5TOM BOCTOUHEIE TACCATHbIE BETPHI I0CTa-
TOYHO CIJIBHBI — OHU TOHAT IOBEPXHOCTHBIE BOABI THXOro okeaHa Ha
3anaj k nobepexsro Asctpaiuy 1 Uanonesnn. B sTux paiioHax paseu-
BalOTCA MOIIHbIE KOHBEKTHBHEIC mTopMa. Y mobepexss Ilepy, oTkyma
OTTEKAIOT MTOBEPXHOCTHHIC BOJBI, IOAHUMAIOTCSA K HOBEPXHOCTH OKea-
Ha XOJOXHBIE BOJBI M3 €r0 ITIyOHH, CIOCOOCTBYA SCHOM HOTO/IE.

B roasl Ons-Hunpo (puc. 105 6) armocdepHoe naBieHHe MOHH-
XEHO BIoNb nodepexbs IOxHOM AMEpHKM M B NPIIETAIONIMX K HEMH
paronax Tuxoro okeana. Torma B 3amagHoi wactH Tuxoro oxeana
BO3HUKAeT cIaboe MOBHINICHUE JaBICHUS (MMEHHO 5TY CMEHY 3Haka
OTKIIOHEHUS JAaBIEHMA OT HOpMBI U HasBal IOHbIM KonebaHHeM OT-
KPBIBIIMI €r0 aHrIuickuil Metcopoor I'. Yokep). B aToM cayuae Boc-
TOYHBIE IIAaccaThl 0cIabeBaloT, a ¢ HUMH OCIa0eBaeT U SKBATOPHANb-
HBII IepeHoc BOJ K 3amaxy. IlosTomy y mobepexns Ilepy Hakamnusa-
eTcA Telllas BOJa Ha IOBEPXHOCTH OKEaHa.

Pazsutne Onp-HuHBO IpUHOCHUT 3aCyXy Ha 3amafHoe I0Oepexse
Tuxoro okeana, 0XIU B SKBAaTOpHAIBHYIO YacTh FOxHOH AMepHKH U
IpyTHE YK€ OTMEUYCHHBbIE KIMMaTHIeCKHe u3MeHeHus. Ilocme okoHYa-
Husl Onb-HUHBO KIMMaTHdeckas cHcTeMa OOBLIYHO BO3BpaIlaerca K
HOpMaIbHOH (base, HO B HEKOTOPHIE TOJBI NPOUCKOAUT Gotee CHIBHBIA
poct naBineHus Haj nmobepexbeM Ilepy. 310 mpHBOOMT K aHOMAIIBHO
CHJIBHEIM IIaccaTaM M aHOMAaIBbHO OONBIIOMY BBIXOIY HA ITOBEPXHOCTD
y nobepexnbs [lepy xomoauslx riry6MHHBIX BOA. Torma sTu BOAsl pac-
[POCTPAHAIOTCI Ha 3aIajl BMECTE C SKBATOPHAIBLHBIM TCUCHUEM B LICH-
TpaJIBHYIO U 3allaJHYI0 9acTH THXoro okeaHa.

Oty ciyyan HaswiBarorcs Jla-Huabs. OHH CONpPOBOXKIAIOTCA pas-
BUTHEM YParaHoB B ATIIaHTMYECKOM OKEaHE, 4 TaloKe 3aCyLUIHBBIM
neToM B LeHTpansHON AMepHKe, aHOMaJbHO CHIBHBIMU MYCCOHHBIMH
JoxaaMu B MHAUM M 10TO-BOCTOYHONH A3HHM, NPOXIAJHBIMH U BIIAX-
HBIMH 3UMaMH B IOTO-BOCTOYHOH AdpHKEe M BOCTOYHOH ABCTpajMy,
XOJIONHBIMH 3UMaMH B 3armanHoii gact CeBepHONl AMEpHUKH M OYEHB
BIaXXHBIMM 3MMaMH B BOCTOUHOM 9acTu CeBepHOil AMEpHKHL.
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SAK/TIOYERNE

B 3akmrouenue sToro 00meo0Opa3oBaTeNbHOTO Kypca JIEKIMH O
METEOPOJIOTHH ¥ KIIMMATOJIOI'MH BKpaTIe MOJE3HO IIOBTOPHUTH OCHOB-
HBIE TIOJIOXKEHNS M MOHATHA 00 aTMocdepe M NMPOHCXOASAIMX B HEH
MpoIeccax.

Cyxoii aTMocdepHEIH BO3AYX — 9TO XMMUYECKH YCTOHINBAA CMECh
ra3oB, COCTaB KOTOpOI IIOCTOSHEH. B GONBIIMHCTBE CIIy4acB BO3LYX
MOKHO paccMaTpHBaTh HE KaK CMECh, a KaK OJIWH ra3, HMCIOIUHA H3-
BECTHBIC (M3UYECKHE XapaKTepuCTUKH. Monekysl ra3a HENpEpBIBHO
IOBWXKYTCS TOX IEHCTBHEM TeIUla, MOABOAMMOro K HeMy, (GopMupys
IIABJICHUE M TeMIlepaTypy KaxuoMm ob6beme BO3Lyxa. OTH CBOMCTBa
BO3XyXa OOBIYHO OIHMCHIBAIOT 3aKOHBI boinsg - Mapuorra m I'ei-
Jlrioccaka. B Mereoposoruu BMecTO 00beMa HCIIONB3YIOT YIENBHYIO
IUIOTHOCTE BO3JyXa M IEPEXONAT OT Ia30BBIX 3aKOHOB I 00BEMOB K
YPaBHEHHIO COCTOSHHA OECKOHEYHO MAJIbIX YaCTHI] BO3ZyXa.

I'a3 npexcraBisier co6oii B BEICIIEH CTENEHH MOABUXHYIO ¥ JIETKO
cxuMaemyto cpeny. Kax ¢uspdeckoe Teno oH HE UMeET (HOPMEL, €CIH
OH He 3aKII0YeH B cocyh. ATMocEepHEIH BO3MyX yIOEepKHBaeT BONH3H
3emin cuna TsOKECTH. MoNleKynbl BO3ayxa Ha o60M ypoBHE BCETAa
HaxoJUITCAd NOX JABICHUEM MONEKYHI BO3IyXa, COLEPXKAIETocs B BhI-
OIeTeXanpx closX. Bec razoBbIX MONEKyN, HaXONAIUXCA B BEPTH-
KaJbHOM cronbe aTMmoctepsl, o0ycnoBnuBaeT GopMy aTMocdepsl, Ho-
BTOPSIONyI0 GopMy 3eMiH, U co3TacT aTMOC(epHOe NaBICHHE Ha I10-
BEPXHOCTH MiaHeTsl. Ha KaXIblf KBaApaTHBIA METp IMOBEPXHOCTH HA
YpPOBHE MODS JTABUT BO3TYMIHEIH cTo6 Maccoi npumepHo 1000 xr.

IInoTHOCTH BO3/IyXa Ha YPOBHE MOPS COCTABIIET MOXKHO IIPUHATH
paBHO# 1,3 KI/M°, C BBICOTO# OHa, KaK M JaBleHHE, OBICTPO yMEHBINA-
ercs. BelieicTBHE CKIMAEMOCTH Ta30B0H Cpebl HE MEHBIIE TIOOBHHEI
o6meii Mmacchl aTMocdeps! pacmonaraercsa Ha BeIcoTax o 6 xM. OnxHa-
KO BBIOIE 6-TH KM TOXX€ HAaXOIUTCS MHOTO Ta30BBIX MOJEKYJ, H aTMO-
cdepa DpoCTHPAETCA IO BBICOTHI HECKONBKUX THICAY KHIIOMETPOB.

Jlyumcras sHeprus c1abo MOTTOIAeTCs BO3MyXoM. Paznuunbie co-
CTaBHble YacTH aTMOC(hephl O0YCIOBIMBAIOT PACCESHUE M PedpaKiIo
CBETa, POXOJAIIETO Yepe3 aTMochepy, BEI3BIBAS ONTHIECKHE dPDEKTEL.
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IMornomaer COMHEYHYO PagHallMI0 B OCHOBHOM 3€MHas IIOBEPX-
HOCTb. KONMYECTOBO NOIIOIMEHHON CONHEYHOH SHEPTHM 3aBHCHT OT
KOHKPETHOTO BHJAa Ka)XAOr'0 ydJacTKa 3Tod moBepxHocTd. Ilornoren-
Has pajuanysd HarpeBacT IMOBEPXHOCTh 3€MIIM, & 3aTeM CHOBA M3JIy4a-
eTcs, HO yxe B HH(ppakpacHOM auanasone. MH(pakpacHoe U3irydeHHe
CHIBHO IOTIIOIacTCs atMocdepoil u HarpesaeT ee. braromaps sTomy
3eMils HAXOOWTCA B COCTOSHHUM JYYHCTOTO PAaBHOBECHS M B KaKIBIH
MOMEHT BPEMEHM KOIMYECTBO ITOCTYIIAIOIICH OT CONHIA SHEPTHUH KOM-
HEHCHPYETCs 3HEprueH, uamydaeMoit arMocdepoil B KocMoc B Jpyrom
IUANa30HEe 3JICKTPOMArHUTHEIX BOJH.

B nornomeHny 1 H3IIy4YCHUH JIy9UCTOH SHEPTHH, a TAKIKE B HAKO-
IUIEHUH €€ 3eMileH BakHas poilb IPUHAUICKUT BOASHOMY mapy. Bogma
o0itagaeT BecbMa HECOOBIYHBIMU (PU3MYECKUMHU M XUMHYECKUMH CBOH-
CTBaMH II0 CPaBHEHMIO CO MHOTHUMH JpyruMu BeulectBamu. OHa uMeer
OONBIIYIO YRENbHYIO TEIUIOEMKOCTH M SABIACTCA OYEHb YCTONYMBOM
XKUOKOCTBI0. OHa 06lamaeT Takke CIIOCOOHOCTBIO PacTBOPATH GOJIb-
IIMHCTBO I'a30B H TBEPABIX BEIIECTB, BCTpevyaromuxcsa Ha 3emie. Boga
HCIIapsAeTCs B aTMOChEPY M KPYTOBOPOT €€ 3aMBIKACTCH, KOIma BOIs-
HOM nap, COAepKaluiica B BO3AyXe, CHOBa KOHICHCHPYETCSA B 00IaKax
U BHIIAJAET B BHJIE HOXKII WM CHera.. lcrapeHme oCHOBHOH MAacChl
BOJBI NIPOMCXOINUT B HU3KHX IMpOTax. BoasdHoll nap nepepacnpenens-
€TCA BO3AYLIHBIMM ITIOTOKAMH M KOHICHCHUPYETCS B Pa3HBIX IIHPOTHBIX
30HAaxX Ha pasHBIX BeICOTax. llpu 5TOM BEIAEIACTCA OrPOMHOE KOIMYE-
CTBO CKpBITOH TemloTel. Ilepenoc BoasHoro napa B atMocepe npuBo-
IUT K TOMY, 9TO BO3IyX B BBICOKHX IIHPOTaX OKAa3BIBACTCA TOPa3fo
TeIiee OBEPXHOCTH 3eMIIH.

Bospetictue Ha atMochepy JIyIHCTOH SHEPTHH, MOCTYAIONIEH OT
Conana ¥ OT 36MHOH NOBEPXHOCTH, YCHJIMBACT MOJIEKYISPHOE JBHIKE-
HHE, IIOBBIIACT TEMIIEPATYPY BO3LyXa M TEM CaMBIM BIMSET Ha aTMO-
cteproe naBnenue. IIoCKONBKY pasHble YJacTKM 3eMIIM HArpeBaroTCs
HEOJMHAKOBO, ME&KIY HMMH BO3HHKAIOT IEpEIajbl aTMOC(EPHOTO IaB-
JeHus. DTH Iepenaigsl 3aCTaBIIIOT BO3AYX IEpeMeNIaThcd U3 OMHHX
paliOHOB B IPYyTHE, YTO CIYXWUT NPUIMHOH BO3HMKHOBEHHS BETpa W, B
KOHEYHOM CYeTe, BCell LMpKymuuu atMocephl Ha Hameil IUlaHerTe.
ATMmocdepHas 1 OKeaHHYecKas LUPKYISIIUH NIEPEpPaCIIPEneIAIOT MOy
4aeMoe OT COJHIA Terao. ATMochepy MOXKHO pacCMaTpMBaTh Kak I'd-
TAHTCKY¥O TEMJIOBYIO MAIIKHY, KOTOPYIO IIPUBOINT B ISHCTBUE TYIUCTAs
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sueprus Connna. Bo3gyx B mpomecce aTMocepHOH LIUPKYIIMU Tepe-
HOCHT TEIUIO B ABHOH M CKPBITOH (opMax OT HU3KMX IIHPOT B BEICOKHE,
CrIIaXHBass Pa3IMyusd TeMIepaTyp 5KBaTop - IONIOC, BBI3BIBAEMBIC He-
PaBHOMEPHEIM pacnpeelIeHUEM 0 MIUPOTE COMHEYHOH pamyanyu.

Cuna rpajueHTa IaBleHHS NPUBOOUT BO3AyX B IBIxeHHe. Ha
IBIDKYILIUIACS BO3MYX HIEHCTBYIOT Takoke Cuia Kopmonuca U HEHTpo-
OexHas CHia, a B HIDKHHX CIIOAX aTMOCGEpHI - elle U CHIa TPeHHA.
Tox meficrBueM 3THX cul Bo3yX B CeBepHOM ITOIyIUapHH BOKpYT 006-
JacTel MOHMKEHHOTO JAaBIEHHS COBEpIIaeT IUKIOHUYECKOE (T. €. Mpo-
THB YaCOBO}i CTPENIKH) BpallaTelbHOE NBM)KEHUE, a BOKPYT obmacTeif
MOBBIIICHHOTO JaBICHUA - aHTHIUKIOHUYECKOe (TI0 YacOBOH CTpEIIKE)
JBIDKCHHE.

Pacnipenenenye KOHTUHEHTOB U OKEaHOB NPUBOIUT K TOMY, UTO B
OIIpE/ICNIEHHBIX PETHOHAX B TE€YEHHE Bcero roxa mpeobmamaror mubo
aHTHLUKIOHBI, MO0 IUKIOHB!. Takue perMoHbl Ha3bIBAIOTCA LIEHTPaMU
nefictBua atMochepsl. Mix pacronoskeHue Iof OT rojia HEMHOTO MEH:-
©TCs, HO 3TO IPHBOIUT K INIOOAIBHBIM IEpecTpoiikaM arMocdepHoi
IUPKYJIALHY.

Coderanue cull, AEHCTBYIOIIMX Ha YacTHIBI BO3IyXa, IepeMe-
MAOIIMECS TOPU3OHTANLHO ¥ BEPTHKANBHO, BO3XYIUHBIE MOTOKM pac-
IOJaraloTCA B OCHOBHOM B TpeX KpYMHBIX obmactsax. OGBIYHO mepBas
obnacth 00pa3yercs B HU3KUX HIMPOTaX, BTOPas - B YMEPEHHEIX ¥ Tpe-
ThS — B BBICOKHX.

B nenTpax necTBUA MM B OONIMPHBIX aHTUIMKIOHAX, AIUTEIBHO
npeOBIBAIOIINX B OMHOM ¥ TOM K€ PETHOHE, GOPMUPYIOTCS BO3/YIIHbIE
Maccel. IToka Bo3mymHbBle Macchl (OPMUpPYIOTCS, OHH IPHOOPETAIOT
CBOMCTBA, MpUCYIIKE odaraMm ux ¢opmupoBanus. IlepeMemasice xe B
Ipyrue pailoHbl, BO3AYIIHBIE MacChl MEHAIOT CBOM CBOHCTBA — TpaHC-
dopmupyrorcs. HasBaHus BO3MYIIHBIX Macc (TeIUIas I XOJIOAHAS,
yCTOHYMBas WM HEYCTOHYMBAad) IO3BOIAIOT ONpPENCIMTh OYar HX
(bopMHpPOBaHMA, TEM CaMBIM M OCHOBHbIE HX CBOMCTBA U IPEXIE BCETO
TEMIIEPATypy ¥ BIAXKHOCTH BO3MYINHOH MAacchl CPaBHHTEIBHO C YCIIO-
BHSMU paroHa, KyJa OHU IIOCTYMAIOT.

TeMnepaTypa U BIaXXHOCTb J060# BO3AYIIHONH MacChl MEHSETCS C
H3MCHEHHEM BBICOTHL. Eciiu BO3Myx B BO3yIIHOM Macce MOXHUMACTCS,
TO €ro TeMIIepaTypa IOHIKAETCA, HECMOTPSA Ha TO, YTO Takasd Macca -
HENOCPEACTBEHHO HE TEPSET TEIUIA. - '
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Han xaxasiM peTMOHOM B pa3HOe BpeMs roja mpeolOiaamaroT pas-
JTMYHBIE BO3XymHBIE Macchl. Ilepememntasck, OQHM BO3XYIIHBIE MACCHI
9acTO BCTPEYAIOTCA C APYTMMH MaccaMy, 00JIafaroIIMi COBEPINEHHO
MHBIMU cBoiicTBamu. IIpy MX CONMpPUKOCHOBeHMH 00pasyroTcs (HpoH-
TaJIbHBIE pa3/eNlbl, Ha KOTOPHIX MOTYT BO3HHKATh IUKJIOHBI YMEPEHHBIX
mupoT. B 3aBMCHMOCTH OT XapakTepa BO3/yXa, HaXOAAILETOCA B JaH-
HOM pailoHe, 1 BO3[yXa, BTOPTalomIErocs CIoJa H3BHE, MOTYT BO3HH-
KaTh arMocdepHsle QPOHTE Pa3HBIX THIOB (TEIUIBIC MM XOJOIHBIE).
UepenosaHue GPOHTOB W BO3AYIIHBIX MacC Hal KaXIbIM pallOHOM SB-
JSI€TCS OCHOBHOM NPHYMHON CMEHBI IOTO/IBI TaM.

C60p MeTeopONIOTHIECCKUX JTaHHBIX IIPOM3BOIAT C IIOMOIIBIO MHO-
rux npubopoB. ['TaBHBIM 1 Hanbonee HaJEKHBIM MCTOYHHUKOM METEO-
POJIOTHYECKUX TaHHBIX SBIIOTCA HAOMIOJCHUS Ha3eMHBIX METEOPOIIO-
TUHCCKUX CTAaHIUN. MeTeoponornyeckue AaHHBIE MOIY4YaroT TaKke C
[OMOIIBIO BO3IYIIHBIX IIApOB, CAMOIETOB, PAKET M HMCKYCCTBEHHBIX
coyTHUKOB 3emid. [ 06paGoTKH NaHHBIX M UX 0000MICHNS IPH aHa-
N¥3e TOTOMABl TMPUMEHSIOTCS HOBeHImHMe HHQOPMAIMOHHBIE TEXHOJIO-
run. Pe3ynpTatel HaGmoaeHMi 3a TeMuepaTypoi Bo3myxa, arMocdep-
HEIM JIaBJICHHEM, KOJIMYECTBOM M BHAE OCAIKOB, CKOPOCTH M Halpas-
JICHHW BETPA, BIAXKHOCTH BO3IyXa HAHOCST YCIIOBHBIMM 3HAa4KaMM Ha
CHHONITHYECKHE KapThl, HCIONb3yeMBle JUI1 IporHo3a morozxel. Bcee
sTankl Habmonenuii, c6opa u 06paboTKM METEOpONOTHIECKOH HHOP-
Manuy B Mupe KoopAuHupyeT Beemupnas Meteoponoruyeckas Opra-
Hmzanus (BMO).

B pesynbrare cratucTHaeckoi 06paboTKM CTaHAAPTHBIX, TOYHBIX U
PErySIPHBIX METEOPOIOTHYECKHX HAOMIOAEHUH M peTHCTpalY SBICHUH
TOTO/BI CKJIA/IBIBAETCS NPEACTABICHNE O KIUMaTe ONpEJEIeHHOTro pai-
oHa. [ToCKONBKY KITMIMAT MEHSETCS, O9€Hb BOKHO ONPENelATh XapaKTe-
PHCTHKM KITMAaTa 32 OJMH H TOT e uHTepBal (06baHO 3a 30 1er).

Knumat pernoHOB 3aBHCHT OT IIMPOTH! MECTA, IOIO0XKEHNA paoHa
110 OTHOIIEHHIO K EHTPaM AeHCTBHA aTMOC(heph, KOHTHHEHTABHOCTH
(OKeaHMYHOCTH) PETHOHA, BPEMEHH T'0Jla, BPEMEHHU CYTOK, BBICOTEI, TO-
norpauu paccMaTpHBaeMoro paioHa.

B mpenenax ogHOro u TOro e paifoHa pa3nu4us JAHAAQTOB
OPUBOMAT K Pa3idui0 KIMMAaTH4YeCKHX xapaxrepucruk. Harmpumep,
MECTHBIE (haKTOPEI — BOAOEMEI, pebed U Ipyrue 0OCOOEHHOCTH CYIIH
— B pasHBIC CE30HHI T0Jla CO3JAl0T B Pa3HBIX paioHax 3eMiM pasiud-
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Hble YCTOHYHMBBIE MECTHbBIE BeTpbl. MecTHbIE OCOOEHHOCTH KJIMMATa,
00yCIOBIEHHbIE HEOAHOPOAHOCTHIO CTPOCHMSA NOACTHJIAOIIEH IO-
BEPXHOCTH M CYIIECTBEHHO MEHAIOMMEC yke Ha HEOONBIIMX paccTos-
HHSX, Ha3bIBAIOTCA MUKPOKIMMATOM. XapakTep MHUKPOKIHMATAa 3aBH-
CHT OT CBO¥CTB IOACTHJIAIOIIEH MOBEPXHOCTH, OT BHIA PACTHTEIBHO-
CTH Ha Hel, OT BHICOTEI pesibepa MECTHOCTH, GOPMEI €ro M 3KCIIO3ULIMU
10 OTHOIICHHIO K COJIHILY U YCTOWYHMBBIM BETPOBLIM CHCTEMAM.

Bbrnarogaps ucclenoBaHHUAM KIMMATOIOrOB, M3YYCHEI THIILI KJIH-
MaToB 3eMIM M MHUKPOKIMMAT Pa3iIMYHBIX JaHIA(TOB B mpeienax
KIMMATHIECKHX THUIIOB. DTO NO3BOJIET JaBaTh Ba)KHEBIE IS MPAKTHKH
peKOMCHHaHI/II/I HE TOJIBKO 14 pai/'IOHOB X0pomIo OCBCIICHHBIX MCTCO-
POJOTHYECKHMH JaHHBIMH, HO M JUIS cIab0 OCBENIEHHBIX NAHHBEIMH
PaiioHOB, KOTOPEIX Ha 3eMile eIlie ropasno OombIIe.

175



TNPHJIOIKEHNS

BaxxHesflumne ypaBHeHMs1 M (POPMyIIbI

IpuBoayMele HIKE POPMYIIEI HYXKHO 3HATh, T. €. YMETh: &) IO Ha-
3BaHMIO 3aIMCaTh MATEMaTHYECKOE BBHIPAXEHHE, 0) OOBACHUTH METEO-
posoruyeckoe HazHaueHne GOPMYIBI ¥ CMBICT 0003HaYCHUH B HEM, B)
paccuuTaTh 1o ¢opMynie IpUOIM3UTENEHO HYXXHYIO BEIMUYHHY C yde-
TOM Pa3MEPHOCTEH U IOPAAKOB IIOCTOAHHBIX MHOKHTEICH.

N Hassanue Dopmyira
VpasHeRnHe co- =
1 CTOSIHHS p= pRT
AGcomoTHas = = = i
2 BJIAXKHOCTB =Py =Pq= RT
11
3 Maccosas gons qg= ii. 1000( %s)
BOIHOTO mmapa Ryp
at
4 | ®opmyna Marnyca
EH = EO . 10b + t
e
5| Mmoo =g 0%
) Ey(T)
YpaBHeHHUe cTaTU- —
3 i dp =—gpdz
7 Bapomerpryeckas E =h=-— __R_T
CTyIeHb dp gp
Bapomerpuaeckas —p . __£
8 dopmyna Py = Poxp RT (2 =2)
m
p
9 | Macca atmMocheps! M= =
g
10 YpaBHeHHE NPHTO- f’l — Ed_p = A_Q_
Ka Telna L p dt dt
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e
11 TloTenummanenas 0=T Do P
TeMIepaTypa - ’;
12 | CyMmapnaipa- I, =1,-sin(h,)+i
U s 0 (4
3akoH Credana — _ 4
13 BonsumMana B (T ) =cT
14 OoddexTnBHOE E =E —-E
H3ITyYEHHE e s a
PannannonHsHi _ : N (1.4)
15 Gamanc R=(sin(h)+i)-(1-A)-E,
VpaBHeHue Temio- —
16 Boro Gajyanca R+LE+H+G=0
E (T)—e
17 CxopocTs Hcnape- E=kU &
HHSA p
i 00
13 TypOyneHTHbIH H=-pc,-K—
MOTOK TEIIa p oz
oT
19 Tlorox Tenna B G= —cpk vr
MOYBY Bz
YcnoBue KOHBEK- )
20 | TuBHO# ycTolun- —<0 (y<y )
a
BOCTH BO3yXa oz
Vcmosre KOHBEK- 2
21 TI/II:HOPI Do ('Y >y )
HEYCTOHYHBOCTH oz a
BO3YXa
; 0
2 Heiirpansnas Lo ('Y =y )
cTpaTuduKanusa &z a
23 Cuna Gapuyeckoro G= _la_p
rpagueHTa p on
24 | Cuna Kopnonmnca C =2m-sin Q- 14
CxopocTs reo- 1 )
25 crpoduyeckoro Vg = —-————p
BeTpa 20sing - p on
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3SHa4YeHHsT OCHOBHbIX NOCTOSAHHbIX BEJTMYHH

Xaparxrepucrmnxy 3eMmam

VrioBas ckopocTs o= 7,292:107 pan/c.

Macca M= 5, 976:10'® xr.

Cpenuuii paguyc R = 6371 xM.

Inomans nosepxHocTH 3eMmd S = 511-10° k.

ConHeuHas mocTosrHas Iy = 1380 Br/m2

Vckopenne cBoGoHoro magenus g = 9,8066 m/c2.

Cpennee paccrosaue Conrne—3emis (aCTpOHOMHYECKast €AUHHUIA)
AE = 149,6:10° k.

CBosicTBa BO34yXxa M BOAbI

T'azoBas mocTosHHasA cyxoro Bosmyxa R = 287,1 Jix/kr/K

T"azoBas mocrosHHasA BogstHOro napa Ry = 461,5 JIx/xr/K.

Y enpHast TENNOEMKOCTE BO3AYXa (MPH TIOCTOSAHHOM JABICHHH) ¢, =1007 hx/kr/K.
VensHas TEMIOEMKOCTD BO3yXa (TIpH IMOCTOsIHHOM o6beme) ¢, =719 Ix/ki/K.
VYaencHas TEI0eMKOCTh Boabl ¢ = 4218 ITx/kr/K.

VaenpHas TEMI0EMKOCTH JibJa (CHera) ¢, = 2110 Dx/kr/K.

CKphITast TeIIOTa [UTaBIEHHs IbAa L, = 3,34+10° Ipi/kr.

CKpHITas TemioTa napooGpasosarms L = 2,50-10° x/kr.

IInotHOCTH BOAEI p = 1000 KI/M’.

¢}’HﬂaM8HTaﬂbele ¢”3”‘IECK”8 MNOCTOsIHHbIE
VHuBepcalbHas ra3oBad nocrosHHad R = 8,3145 Tx/mMons/K.
ITocrosunas Credana — Bonbumana o= 5,67- 107 Boam¥K*,




CrnioBape Hanbosiee yrnoTpebuTesIbHbIX TEPMUHOB

AGCoaI0THAs BJAKHOCTH — Macca BOMIHOTO ITapa, COAEPKaIerocs B ¢AHHUIE 00be-
Ma BO3yXa (TUIOTHOCTE BOASHOTO 1apa).

AnBeKIMs — NEpeHoC BO3LyXa, a 3HAYHUT, H €0 CBOHCTB, B TOPH3OHTAIEHOM Halpas-
JICHHH.

AnuabaTudeckuii mponece — MpoLEce, NPONCXOMMHHIA 63 TerIoo6MeHa MexXIy pac-
CMaTpHBaeMo# cHCTEMON H OKpY>Karomlel cpeoi.

AnnGefo — OTHOIIEHWE MHTEHCHBHOCTH COJIHEYHOH pajHaluH, OTPaXeHHOH MOBEpX-
HOCTHI0, K HHTEHCHBHOCTH 3TOH paJiHaliy, NaJaromei Ha JaHHYI0 ITOBEPXHOCTb.

AMIUIMTY2 — Pa3HOCTb MeXAy MaKCHMAIBHBIM ¥ MUHUMAIBHEIM 3HAYEHHAMH METEO-
POJIOTHYECKOH BETMYHHEL.

AHEMOMETp ~ NpU6Op JUIA U3MEPEHHS CKOPOCTH BETPA.

AHTHIUKIOH — 06acTh TOBHIMIEHHOrO arMoc)epHOTO MABICHHS C OIpPEASIeHHOH
cHcTeMOH BETpa.

ApKTHUeCKMI BO3XYX — BO3AYMHbIE Macchl, OPMUPYIOLIHECS Hal CHEXHBIM H JICIs-
HBIM MOKPOBOM APKTHKY WIIH HaJl HE3aMep3INMMHU apKTUIECKIMH MODSMH.

Armocdepa — razoobpasnas oGojouxa 3emiun.

ArmocdepHoe gaBieHne — CHIa, C KOTOpoH aTMocdepa NeHCTBYET HA EAMHHLY IUIO-
agH.

Atmocdepubrii ppoHT — HAKIOHHASA [IOBEPXHOCTE Pasiena MEXTY ABYMS PasaHYIHEI-
MM BO3AYIIHBIMH MacCaMH.

A3pOHOMES — HAYKa O BHICOKHX CIIOSX aTMOC(EpEL.

Bapomerp — npuop Juist H3MepeHUs aTMOCGHEPHOTO JaBICHU.
Gpus — BeTep, BRI3BAaHHBIH Pa3HOCTBHIO TEMIIEPATyp MEXIY BOAOEMOM M CyIUeH, Hyro-
MU QHEM C BOZOEMA Ha CYIIy, a HOYBIO ¢ CYIIIM Ha BOZOEM.

BepTUKaJIBHBIH FPaJHEHT TEMIIEPATYPS! — HIMEHEHHE TEMIIEPATypH! BO3AyXa, IIpH-
XOJAIeecs Ha eNUHNUITY BEICOTHI, Yaie Bcero Ha 100 m.

BaaxuoagmaGaTHyeckuii mpouecc — H3MEHEHHE COCTOSHHUA BO3LYyXa, CONEPXKALIEro
HACBIIEHHEIH BOASHOM map.

BnaxkHocTh BO3XYXa — 0OIIee HazBaHHE IPyHIEl GH3UYECKHX BEIHMYMH, ONPEEIAIC-
IUX KOJMYECTBEHHO COAEPKaHHe BORIHOTO I1apa B BO3AYXE.

BHyTpHTpONHYEeCKAS 30HA KOHBEPreHIMM — IIHPOTHHIH MOAC CXOAMMOCTH MacCaToB
B paifoHe 3KBaTopa, B KOTOPOM BeTpedaroTes maccatsl CesepHoro M HOxHoro mo-
JYIIapHH.

Bosnymmas Macca — Gonplras obnacts aTMochepsl, obllafaromas CpaBHHTEIBHO O~
HOPOAHBIMH CBOWCTBaMY BO3AyXa.

TeocTpoduueckuii BeTep — ABIKCHHE BO3AYyXa BIOJNE MPAMONHHEHHEIX M306ap, mpo-
HCXOMsAIIEE B TOM Cly4ae, KOTAa yPaBHOBEMIEHE! TOPH3OHTANIBHBIE COCTABIIAIOIIHE
CHJI TpavieHTa JaBieHus 1 Koproimmca.

Terepocdepa — cioii armocdeps! Beime 100 kM, B KOTOPOM COCTaB BO3yXd U3MEHsI-
eTCA C BEICOTOH B CBA3M C PACCIOSHHEM Ta30B MO MX OTHOCHTEIBHOH MOJEKyJIAp-
Holi Macce.

urpockonyuyecKoe BellleCTBO — BEIIECTBO, TOITIONIAIONIee BOAAHOH ap.

Tomocdepa — HIKHMHA croii atMoctepst 1o 100 xM, B KOTOPOM Ta30BEIH# COCTaB BO3-
IyXa He MEHAETCA C BHICOTOH B CBA3M C HENMPEPHIBHEIM TIEPEMEILIHBAHAEM.
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TopHo-moNMHHBIA BeTep — BETEP, AYIOMUI HOUBIO C rOp B JOMMHEL, a THEM U3 JOIH-
HBI BBEPX I10 CKJIOHaM rop. ‘

I'pan — atMoc(hepHBIE OCafKH B BHAE KYyCOUKOB JIBJA.

I'panuenTHblii BeTep — IBHXEHHE BO3AYXa BAOIH KPHBOJHHEHHEIX H300ap, MPOUCKO-
JUIliee B TOM CiIy4ae, KOT/Aa YPaBHOBEWICHb! TOPH30OHTANLHBIE COCTABIIAIONINE CHIT
rpagueHTa JaeiaeHns, KopHomca H HeHTPOOEKHOH.

I'po3a — mpoxoXxaeHHe MOIIHOIO Ky4eBO-AOXKIECBOTO 00JaKa, COMPOBOXIAIOLIEECS
CHJIBHBIM BETPOM, JIHBHEBBIMH 0Ca/IKaMH, MOJIHHEH H TPOMOM.

JaBienue — cuia, AEHCTBYIOLIAs Ha €XUHAILY IUIOIIAH B HANIPABICHHH NEPIICHIUKY-
nspa K Hel.

JaBjienue mapa — MaBlieHHE, IPOH3BOJHMOE MOJIEKYJIAMH BOJSHOTO IIapa, HaxoIsuie-
rocs B BO3AyXe.

Joxpemep — npuGOp U1 H3MEPEHHS KOTHIECTBA BHIMABIIHX OCAKOB.

H3zobapa — nuHHS Ha CHHONTHYECKOH KapTe, COEMUHSIOMAS TOYKH C OJHUHAKOBBLIM
3HAYCHHEM JIaBIICHUS.

H3orepma — JIMHUA, COSAMHAIONIAA TOYKH C OXMHAKOBBIM 3HaUeHHEM TEMIICPaTyPEL

HuBepcus — BO3pacTaHHe TEMIIEPATyphl BO3XyXa C BEICOTOH BMecTO OOBIYHOTO ee
yObIBaHUS.

Huconasuus — NOCTyIUIeHHe COMHETHOMH pafHallK Ha 3¢MHYIO IIOBEPXHOCTS.

Honocdepa — cioit arMocthepsl Bbime 50 KM, comepxallMii 3HAYHTEABHOE YHCIIO
3IIEKTPOHOB M HOHOB.

Henapenue — mepexos XKHAKOCTH WIH TBEPROTO TeNa B Ta3006pa3HOe COCTOAHHE.

KarabaTuuecknii Berep — BeTep, BHI3BAaHHBIH CTEKAaHHEM XOJIOJHOTO BO3/LYXa M3 BEHI-
COKO PacIoJIOXKEHHBIX MECTHOCTEH.

Knaccndnrxauna Kennena — xaccuduxarnuii kimuMaros 3eMiH, uMeromas Haubonee
IIHPOKOE PacpOCTpaHEHHE.

Knumar — obmuii xapakTep morojsl, yCTaHOBJICHHBIA 110 Pe3y/bTaTaM €XEXHEBHBIX
METEOPOJIOTHYECKHX HaOMIOACHUH He MeHee YeM 32 30 JeT U Apnsionumics BaxHoH
¢usHKo-reorpadyHyecKoH XapaKTepUCTHKOH JaHHOro paHoHa.

Knumatuyeckuii pexxum — CpaBHHTEIIFHO OJHOPOAHBIN KITMMAT ONpPENETICHHOTO 1K~
POTHOTO IosIca MIIH Apyroii reorpagudeckoif obnactu.

Knnmaronorus — Hayka o KIMMare.

Kougexuus — mepeHoc Temia JBIKYIIEHCA XXHIKOCTBIO HIH Ta30M (B METCOPOIOTHH
HEepPEeHOC CBONCTB BO3AyXa B BEPTHKAILHOM HaNpaBICHHH ).

Kounpaencauus — nepexos; BOJSHOTO Iapa B XKHIKOE COCTOSHHE.

KonTnHenTanbnblii BO31yX — BO3IyLIHbIE Macchl, POPMHPYIOIIHECS Hal MOBEPXHO-
CTBIO CYILH.

KpyrosopoT BOAbLI — NONHBEH THKI M3MEHEH!H COCTOSHMA M IEPEHOCOB BOJBI Ha 3eMile.

Marnutocdepa — 061acTh aTMOCGhEpHL, B KOTOPO#i MPOABISETCS AEHCTBHE MaTHHTHO-
TO oM 3EMIIH.

MaccoBas 10,151 BOJSHOr0 Mapa — Macca BOASHOTO Iapa, COMEPXKAIIerocs B eMHHHIIE
MacCEHl BJIQKHOTO BO3XyXa (KOHIEHTpalHs BOLSHOTO Iapa B BO3TyXe).

Mezoctepa — croit arMocdepsl, pacnoNoXKeHHBIH Hax crparocepoil Ha BRICOTax OT
50 no 80 kM, Temmeparypa B HeM ci1ab0 IIOHMXKACTCS ¢ BEICOTOMH.

Merteap — CHIBHEIA XOJIOXHEIH BeTep, TIepeHOCAIMI CHEr, OCHOBHAs YacTh KOTOPOro
HOIHHMAETCS C TOBEPXHOCTH 3EMIIH.
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MerteopoJorus — Hayka o 3eMHOH aTMocepe H IPOMCXOAAIINX B Hell Impoleccax.

Monanust — 37ekTpHYecKuit paspsx B aTMocthepe, oObIMHO BOZHHKAIOIIHNA BO BpeMs
TPO3BI U IPOABIAIOMIMICA B BUAE APKO BCIBIIIKH CBETA.

Mopocs — xarumi ocaakoB xuaMeTpoM Meree 0,5 M.

Mopckoii BoO3xyX — BO3XYIIHEIE MacCHl, (GOpPMHDPYIOLIMECS HAX OKEAHOM.

Mopcexkoii kXuMaT — KIUMaT, 00yCIIOBIEHHEIH B NIEPBYIO 0Yepeab BETPOM, AYIOLIMM C
OKeaHa Ha CyIIy.

MyccoH — ce30HHasT CUCTEMa BeTPOB, OOBIYHO HabIIIofaIONIasc Ha/l CEBEPHOI YacThio
Hupuiickoro okeana H Hax OxHo# u FOro-Bocrounoi A3ueii U cBsi3aHHaA ¢ pas-
HOCTBIO TEMIIEPATYP CYILH ¥ OKeaHa.

HacbimeHHb1d map — nap, AaBlieHHE KOTOPOTO SBIIAETCH MaKCHMAJbHO BO3MOXHBIM
TIpY JTAaHHOH TEMIIEPATYpe, TaK YTO OH yIKE He MOXET COZEpXKaTh OONBIIEro Yucia
MOJIEKYJL.

HeycroituuBbiil BO3aYyX — BO3[[yX, B KOTOPOM BEPTHKAJIBHBIH rpa;mem‘ TEMIIEPATYPHI
Gosblile aguabaTHYecKoro.

Hopma — MHOTONIETHEE CPEAHEE 3HAYESHHE METEOPOJOTHUECKOH BETMYHHEL

O6aake — cHcTeMa Kamenb BOJBI, KPHCTAIIOB JIBAA WIIH XK€ CMEIaHHas cucTeMa Ka-
neb ¥ KPHUCTAJLIOB, HAXOAIIAACA BO B3BEIIEHHOM COCTOSIHHM B arMocdepe Ha He-
KOTOPO# BEICOTE.

O3son — ’I‘pexaTOMHBIPI KHCJIOpoX, 06o3Hayaemslit O,.

Ozonocdepa — cioit atMoctepst ot 10 1o 50 kM, OTIHYAIOWIKHACS BEICOKMM couepxca-
HHEM O30Ha.

Okkit03ust — aTMochepHEIH (POHT, BOZHMKAIOMIMNA NPH MOATEKAHHHM XOJNOZHOTO
($HpOHTA NOA TEIIbIH.

Opanxepeiinbiii (MapHHKOBBIH, TelVIMYHBIH) 3¢ deKT — Bo3aeiicTBHE MOTIONIEHUS
M U3IIyYeHHs pagHalMyu B aTMOcdepe Ha TEMIIEpaTypy 3eMHOM OBEPXHOCTH H BO3-
Iyxa.

Oporpaduyecknii NoaLeM — IOTHEM BO3/yXa IO CKJIOHAM Top.

Ocaaxu — mo6as dopma BozpI, BEINazaomas U3 0061aKkoB HIM OcaXaaoLaicsa Ha 3eM-
HO# HOBEPXHOCTH HIH MpeMETaX B Pe3yJIbTaTe KOHACHCAIHH.

OrnocuTeNibHAag BJIAXKHOCTL — OTHOLICHHE NApHMAILHOTO IABJIEHMA BOMSHOTO Hapa,
HaxOIILIETOCs B BO3/yXe, K JaBIEHHIO HaCHIIEHHOro apa HPH IaHHOH TeMIieparype.

IIap (Boasinoif) — BoAa B ra3000pa3HOM COCTOTHHH. -

Tlepeoxnanaenne — OXJIaXKJICHHE HIDKEe OOBIYHOM TOUKY 3aMep3aHMs JAHHOTO BEIIeCT-
Ba, HE IPUBOJALIEE K U3MEHEHHIO €ro ()a30BOro COCTOSHHA.

Ilepechimenne — moBEIIEHHE OTHOCHTEINIBHO# BiaykHOCTH Bhie 100 %.

IlnaByyecTn — CBOHCTBO BEIeCTBA BCILTRIBATE B OKPYXKAIOIIEH €ro cpede IpH pasiii-
YUK HX IUIOTHOCTH.

IlnornocTs — Macca eqMHHYHOTO 06bEMa BEIIECTBA.

IToaockl magenns — nonockl Ha $oHe HeGOCBOZa WK 00IaKoB, 0Opa3yeMble OCazKa-
MH, HE JOXOAAIMMMH O 3€MHOH NOBEPXHOCTH U3-32 MCTIAPEHHS Ha IIyTH TIaJCHUA.

IMonsipubiii BO3AYX — BO3MYLIHEIE MAacCH, QOPMHpYIOLIHECT B yMEPEHHBIX IIHPOTAX,

TIpeneccust — H3MEHEHNE MONIOKEHHS 3eMHOH OCH B IIPOCTPaHCTBE.

Ilcuxpomerp — npuGoOp U1 H3MEPEHHs BIaXHOCTH BO3IyXa.

IlyeThins — 061acTh ¢ HCKIIOYUTENLHO 3aCYIIUTHBEIM KJIMMAaTOM.
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PaBHogencTBust — gatsl (21 Mapra u 23 centabps), B KOTOphle Ha Beell 3emie npo-
JOJDKHTENFHOCTD IHA H HOYH OoJWHakoBa. B monmeHs 3Tux mat CONHIE HaXOXUTCA
B 3€HHTE TOYHO HAJl 9KBAaTOPOM.

Pagmanms — NOTOK SHEPTHH 3IEKTPOMAarHHTHOTO H3JTyYEHHA.

PajHo30H] — KOMIUIEKT METEOPOJIOTHYECKHX NMPHOOPOB, MOAHUMAEMBIX BO3LYIIHBIM
WapoM M TIEPEeRaoIUX PagHOCHTHAIIBI, OTBEYAIOIIHE H3MEPEHHBIM Ha BBICOTaX
3HaYCHHAM METEOPOIOTHYECKUX BEIHILH.

PaccestHne — pe3ynbTaT B3aHMOICHCTBHS TyYHCTON SHEPIUH ¢ MOJEKyJIaMH M aToMa-
MH aTMOC(IEpHBIX Ta30B ¥ YaCTHIAMHU NpHMeceii.

Pedpaxkumus — HCKPUBICHHE JTy4a CBETa IIPH IPOXOXKACHUH ClIoeB aTMocdephl, HMeI0-
IMX HEOJMHAKOBYIO MIOTHOCTE.

Cuaa Kopuoaunca — HHEpIHOHHAA CHJIa, BbI3BaHHas BpalleHHeM 3eMJIM M IPHBOII-
mas K KaXyIeMycs OTKIIOHEHHIO IPeIMETOB, ABHXYIIUXCSA MO 3eMHOH MOBEPXHO-
CTH WIH HaJ Hell, OT NpAMOIHHEHHOH TpacKkTopHy.

Cunomruyeckas KapTa — KapTa, Hd KOTOPYIO HAaHECEHBI pe3yNbTaTEl METEOPOIOTHYE-
CKUX HabJofeHuH Ha oONIMPHO# TEPPHTOPHN.

CunonTuyeckuii ananm3 — ofllee MCCICIOBaHHE W OXHOBPEMEHHOE 0603pecHHE
GOJBIIOrO YHCIAa METEOPOJIOrHIECKHX TaHHBIX Ha OOIIHPHOH TepPHTOPHH.

CKpbiTasl TEMI0Ta — TEIUIO, BRIAEIAEMOE WIH MOTIIOIaeMOe IIPH H3MEHEHUH (a30Bo-
T'O COCTOSHHS BEIECTBA.

CMmemannoe 06aako — o6axo, conepxaniee OTHOBPEMEHHO Bce TpH (ha3sl Boxs! (Bo-
IAHO#M Tap, KariH BOABI ¥ KPHCTAJUTHI JIbAA).

CMor —~ TyMaH, CMEIIaHHBIH ¢ AIMOM H BEIXJIOIIHEIMHU I'a3aMH.

CoaneyHasi NOCTOSIHHAS — KOJIHYECTBO COJIHEUHOH paJHaluH, IOCTyNalomeH 3a exu-
HUIYY BPEMCHH Ha €IMHHYHYIO IUIOIIAJKY, HaXOIANIYyIoCS Ha BHENIHEH IpaHHIE
atMoc(eps! IIPH CpeiHEM PacCTOSHHH MeXay neHTpamu CosiHna u 3eMin.

Connuecrostuust — nathl (21 uions u 21 nexa6ps), B kotopble CollHIle B MONACHD Ha-
XOOUTCS B 3¢HUTE TOYHO Haj TpouukoM. 21 uioHs B CeBepHOM MOJIyNIApHH CaMBbIH
JUIMHHBIH JteHs, a B YO)HOM — caMblii KopoTkuii, 21 nekabpsa— HaoGopoT.

Cpennee 3HauenHe — Pe3yNbTAT HAXOXKICHUA CPEAHEro apUPMETHIECKOTO OTACHBHBIX
3HaYEHHI METEOPONOTHYECKON BETHYHHEI.

Crennb — TPaBAHWCTas PABHUHHAdA MCCTHOCTS, 00BIYHO PACTIONIOXCHHas B HEOCTATO%-
HO YBIQXXHEHHOH KIHMaTHIECKOH oGnacm

CrpaTonay3a — npociolka, pacloNOXeHHas MexkRy cTpaTochepoit H Mesochepoit Ha
BBICOTaX, OIH3KHX kK 50-55 kM.

Crpatocdepa — ciioit arMochepbl, pacioNoXeHHEIH HEMOCPEACTBEHHO Hag Tponoce-
poit Ha BrIcOoTE OT 8—16 0 45-50 KM.

CrpyiiHoe TeueHHe — y3Kas 10JI0CAa CHIILHOTO 3allaTHOTO BETPa Ha BBICOTAX.

CxeMa HAHOCKHM — PACTIONIOXCHHUE YCIOBHBIX 0603HaYCHMH 3IEMEHTOB NOTOABI BOKPYT
CTaHIIMM Ha CHHOIITHYECKOH KaprTe.

Taiiyn — Ha3BaHHE TPOIHYECKHX LUKIOHOB, 3apoxaarommxca B IOxuno-Kuraiickom
MoOpe H B ceBepHOH yacTH THXoro okeaHa k BOCTOKy OT 0. I'yam.

TeMiepaTypa — Mepa TeIJIOCOJCPKaHHUS TENA.

TemioTa MCHAPEHHs — SHEPrus, HeoOXoxUMast JUIA Iepexoia KHUAKOTO HIH TBEPAOTO
BEIECTBA B ra3000pa3HOE COCTOSHHUE.

Tennora miaasieHus (TasiHMs) — SHEPTHA, HeoOXoauMasd ANA NMEPEXoAa TBEPAOTO
BEIIECTBA B XUIKOE COCTOSAHHE.
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TepMuK — NOIHUMAIONIAACA ITOPIMA TEIUIOTO BO3AYXaA.

Tepmoctepa — pacnosioeHHBIH Hax Me3ochepoii ciioit Bepxueit armocdepsr (ot 80 xo
500 kM), B KOTOPOM TEMIIepaTypa BO3PACTAET C BHICOTOH.

TopHago — CHIBHEHIINH, pa3pyLIHTeNbHBIH BUXPh, MMEIOIHH HeOOIBIIYIO ropnaoﬂ-
TallbHYIO IPOTHKEHHOCTb.

Touka pocul — TeMIepaTypa, IIPH KOTOpoi B BO3XyXe IPH JaHHOM JaBJICHHH HauyHHA-
eTcs KOHACHCAlUs BOAAHOTO Mapa.

Tponmudeckuii BO3AYX — BO3AYLIHBIE MAacChl, GOPMUPYIOIIHECS B TPOITHYECKUX MIHPOTAX.

Tponuyeckuii WMKIOH — arMocdepHas 06lIaCTh CHIBHO TIOHMXEHHOrO MaBICHHA H
IITOPMOBBIX CKOPOCTEH BETpa, BO3HUKAIOIAA B TPOIMHYECKHX MIHPOTAX.

Tpomnonay3a — pocJIoiika, oTaeNsoIas Tponocdepy or crpatocepsl.

Tponocdepa — cnoit arMocdepsl, NPOCTHPAICIHNACA OT 3eMHON TTOBEPXHOCTH IO BBHI-
cotb! 10 — 20 xM, B KOTOpOM Pa3BUBAIOTCA OCHOBHBIE ABJICHUS MOTOMBL. -

Tyman — MenpyaHIIHe KaIUIH BOJBI MIIM KPHCTAIBI JIbJa, B3BEIICHHBIE B BO3AYXE Y
3eMHO#l TOBEPXHOCTH M CHIDKAIOUIME JATBHOCTh TOPH3OHTaNbHOH BHIMMOCTH J0
3Ha4YeHMiH MeHee | kM.

TypGyaenTHOCTh — GECTIOPAROYHOE ABHXEHHE aTMOCHEPHBIX BHXPEHi.

VaennHas Tenao0eMKOCTh — KOJIPX‘ICCTBO Temnna, HeoGXOAUMOe Ijid HarpeBaHHs efu-
HHI(BI MacCHI JaHHoro semectsa Ha 1°C.

Yparan — Ha3BaHHE TPONHYECKHX IMKJIOHOB B ATIaHTHKe M mpuieratomeil k Cesep-
HOM Amepnxe gacTH Tuxoro okeana. Takke Ha3bIBAIOT M CHIIBHEIH NPOJOJDKH-
TeJIbHBIH BeTEp, AYIOLHii co ckopocThio Gonee 30 m/c.

YpoBeHs KOHIEHCAIMM — BBICOTA, Ha KOTOpPO# BOMAHOIM map B anna6amqecr<n noj-
HHMAIOIEMCS BO3LyXe CTAHOBUTCS HACHINICHHBIM.

YeroiiuuBblii BO3LYX — BO3IYX, B KOTOPOM BEPTHKAIBHBIA TPAfMEHT TEMIEPATYpPHI
MEHBIIIE CYyX0aauabaTHIeCcKOTO.

Xonoanoe BTop:xKeHHe (aABEKLMA X0J10/2a) — GHICTPOE M CHILHOE HOBMKEHHE TEMIIE-
paTypsl BO3AyXa B TEYEHHE CYTOK.

IlenTpobexunas cuna — ciia, JeHCTBYIOMAA Ha TEJO, COBEpLIAIONIEe KPUBOIHHEHHOE

JBHXEHHE, H HANpaBJIeHHaA IO PafUyCy TPaeKTOPHH B CTOPOHY OT LIEHTpa WM OT
OCH BpALICHHS.

IMukaon — o6macTh NOHIDKEHHOTO aTMOC(EPHOrO JaBJEHHS C ONpPEAECHHON CHCTe-
MOI BeTpa.

UepHoe Tes10 — HASATBHEIA HCTOYHHK JIYYHCTOR SHEPTHH, H3IIyUeHHEe KOTOPOro ABJIS-
€TCsl MaKCHMaJIbHO BO3MO)KHBIM IIPH ZaHHOM TeMIepaType.

Ilkana KensBuna — aGconoTHas TEpMOJUHAMHYECKAA TEMIIEpaTypHas MIKasa.

I kana Henbcus — ,TeMnepaTypHas IIKana ¢ PeNepHBIMH TOYKAMH 3aMEP3aHus 0°C)
u xunerns (100 °C) sogeL.

IKBATOPHAILHBIH BO3AYX — BO3MYIIHEIE MAacChl, GOpPMHpYIOIHeCcH BOIM3H SKBATOPA.

IKCTPEMYM — caMO€ BBICOKOE (CaMoe HM3KOE) 3HaUeHHE HeKOTOpOH BeMMIMHBI WM
HanOosbmas (HAHMEHBMIAs) HHTEHCHBHOCTE KAKOTO-THG0 SBIEHHS.

Snpa KonJeHcAlMyM — B3BELICHHbIC B BO3AYXE MeNbyaiIlHe 4acTHIL! IMPHMECEH, Ha
KOTOPBIX IIPOMCXOAHT KOHACHCALMA HaCHIIEHHOrO BOJITHOIO napa B atMocgepe.
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KoHTposibHbIE BONPOCHI MO KypCy
«OCHOBbI METEOPOJIOruH ¥ K/TUMATOJIOT MM

Bompockl, pUBoHMbIE HHXKE, TTOATOTOBICHH! B (opMe, YIOOHOH 1y mpoBeje-
HHUs TECTHPOBAHHUS 3HaHHH N0 Kypcy « OCHOBBEI METEOPONOTHH H KIHMaTonorum». OHH
HMEIOT JIBOSKOE 3HaYCHHE. Bo-NepBBIX, OHH MOTYT OBITH BEIGOPOYHO 3a/IaHBI B KayecT-
BE JIOTIOJIHHTENHHEIX BONPOCOB Ha HK3aMeHe JUIA CTyAEHTOB IEPBOro Kypca reorpacdu-
Yyeckux (akynsTeToB. Bo-BTOPBIX, MOTYT OBITH HCIIOIb30BaHB! JUIA HEPHONHYESCKOTO
TECTHPOBaHNUA 3HAHUH y CTYNCHTOB CTapIIHX KypCOB, IIPOXOMAIIMX OOyHEeHHE IO CIie-
HHAIBHOCTAM THIpOMETeopooruyeckoro npoduis. Takoe TecTHpOBaHHE IIO3BOJIAET
yKpewiaTh 6a30Bble 3HaHWSA Ha MPOTSDKEHHH BCETO IHKIAa OOydYEHMs, YTO 3aMETHO
yiIy4inaer ycrneBaeMocTb. FIMEHHO O3TOMY HEKOTOPEIE BOIIPOCH! TPEOYIOT IIPHBIICYE-
HHA MaTepHana, uanoxensoro B yuebHuke C.II. Xpomosa m M.A. Ilerpocsrna «Me-
TEOPOJIOTHA U KITUMATONOTHD [6].

Cocras armocghepbi

1. Ha Kaxyi BBICOTY OT HOBEPXHOCTH 3€MJIH PACIpPOCTPAHAETCA 3aKOH IOCTOAHCTBA
cocrtasa; 10 Bercotsl 10, 30, 50, 100 wau 200 km? OteeT: (100 xM).

2. [Jns xaxoil arMocdeps! BEINOJNHAESTCS 3aKOH MOCTOSHCTBA COCTaBa: a) JUIA BIIaXK-
Hoit, 6) ia Ge306mauHoif, B) U1 CyXo# u T) mis ycroitunsoit? Oteet: (B).

3. Kaxoif U3 ra3oB COCTaBJIIET y DKBaTOpa ITaBHYI0 JOOaBKy K JABYM OCHOBHEIM TIa-
3aM, BXOIIMM B COCTaB aTMoc(hepHOro Bo3ayxa NpH oObrHBIX ycioeusax: H,O,
Ar, O, umn CO, ? Oteet: (H,0).

4. Kako#t u3 razoB arMochepHOro Bo3ayxa GONBINE BCETo MOIVIONAET MH(PaKpacHyIo
pamuamuio: O, , O;, CO, , Hy,O, wm N, ? Oteer: (H,0).

5. 'V seMHoit moBepxHocTH B 1 M° Bo3xyxa comepxurcs 78 % asora i 21 % KHCTOpo-
na. Kax H3MeHMTHCS HX COOTHONICHHWE Ha BpIcoTe 50 kM: a) xuciopoaa Gyner
6onbie, 6) a3oTa Gyaer Goublle, B) COOTHOIIEHHE He M3MeHHTCa? OTser: (B).

6. Y 3emmuoit osepxHOCTH B 1 M® BO3TyXa comepxutcs 78 % asoTa u 21 % xucnopo-
Ja. Kax M3MEHHTBCS WX COOTHOmIeHWe Ha Bhicote 200 xM: a) kHcnopoja Oymer
Gonblue, 6) a3ota GyaeT Goirle, B) COOTHOLIEHHe He H3MeHHTcA? OTBet: ().

7. Tne B Bo3xyXe GoMbllle BOAAHOTO Mapa: a) B ImyctsiHe Caxapa IpH OTHOCHTEIBHOH
snaxaocT 25 % u Temneparype 40 °C; 6) nax CesepHeIM JICIOBHTEIM OKeaHOM
IpH OTHOCHTENBHO# BiaxksocTy 100 % u Temnepatype 0 °C? Otser: (a).

8. B MOMAPHBIX IIMPOTax MaccoBas HOJS BOMAHOTO Tapa okoino 2 %e. Oto Gombiie
WM MeHbIIe cpenueit konuentpauun CO, B atMochepe 3emmu? Otser: (Gornbie).

9. BriGepute HauGonee MpaBIONONOGHYIO ONEHKY OOILIEro COAEpPXKAaHUS O30HA B aT-
Moctepe 3emn: a) 0,2 My, 6) 2 mum, B) 20 Mmm. Otaert: (6).

OCHOBHbBIE METeopOJIOrMIeckne Be/THYHHbI (6€3 BIaXKHOCTH)

1. Cunras, 9To WIOTHOCTH PTYTH 13,595 I/cM’, a yckopeHHe CBOGONHOTO TaNEHHs
9,8 M/c, onpenenuTh Kakoe, YACHO JIydIIe BCETO COOTBETCTBYET NABICHHIO B aHTH-
muKiIoHe, papHoMy 1030 rlla: a) 753 MM.pT.cT.; 6) 719 MM.pT.CT.; B) 773 MM.pPT.CT.;
r) 783 MM pr.cT.? OTBET: (B).
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AGcomoTHEIT MakcHMYM Temnepatypsl Kamudopuuiickoit Jomunrsr CMeprn noc-
turaer 135 °F. KakoMy 3HaueHHIO aGCONIOTHOM TEeMIepaTypsl 3TO COOTBETCTBYET:
a) 320 K; 6) 330 K; B) 340 K; 1) 350K? OtBer: (6).

PryTHBI TepMoMmerp, IpHMeHABIUHNCSA NepcoHaxaMu J[xeka JIoHIOHA BO BpeMs
«30M0TOl JIMXOpATKH» Ha Arcke, 3aMep3aeT mpu —37 °F. Kakoit aGcomoTHO#M TeM-
TIepaType 3To cooTBeTcTRYeT: a) 225 K; 6) 235K; B) 245 K; r) 255 K? Oteer: (6).
Kakoe 3HaueHMe IIOTHOCTH CYXOro Boaz[yxa HMeEET MECTO IIPH JaBNEHHN 400 rHa
H TeMnepaType —35 °C: a) 1,29 kr/v; 6) 0 ,845 ki’ ; B) 0,586 xkr/v® ; 1) 0,432
kr/m® ? Oteer: (B).

Kaxoe 3HaueHHe IIOTHOCTH MOKHO TPUIIHCATE BO3AYXY H30TEPMUYECKOM CTpaTo-
cdeps! Ha ypoBHE 100 rlla, ecnu TeMIepaTypa TPOMONAY3H! 220K: a) 0,586 KT/M;
6) 0,251 xr/v’; B) 0,158 kr/M® ; T) 0,102 xr/m>? OTBer: (B).

TINOTHOCTE CYXOro BO3KyXa NpH p = 1000 rlla u ¢ = 25 °C pasna 1,169 xr/v>. Ka-
KyI0 IIJIOTHOCTh UMEET BO3TYX NPH TOJ XKE TEMIIepaType U JaBJICHUH, €CIIM OH Ha-
CHIIIEH BOAAHBIM mapoM: a) 1,155 kr/m’; 6) 1,169 kr/v’; ) 1,181 xr/m>? Otser: (a).
Ecmu B BO3QyXE, HACBIILUCHHOM BOJASAHBIM NapoM, NOMECTUTE BOS,Z(yHIHBII’I HIapHK,
HamgyThIH CYXHM BO3XYXOM IIPH TOM K€ NaBJICHHH U TEMIIEPaType, TO 3TOT MIAPHK:
a) Gyner momHHMaThCs; G) OyIeT OIMycKaThCS; B) OCTaHETCA Ha TOM Ke YpoBHe?
Ortsger: (6).

Kakomy pym6y cooTsercrByer BeTep ¢ HampasnenneM 135% C, CB, B, I0B, 10,
103, 3 umu C3? Otsert: (TOB).

Kakyro ckopocts umeeT mTopMoBoii Berep 9 6amros Bodopra: a) 12 — 15 m/c, 6)
18 — 21 m/c, B) 22 - 25 m/c, r) >29 m/c? Otsert: (6).

XapaKTepHuCTHKa B/TAXKHOCTH

Bri6pars HanGonee mpaBRonoo6HOe 3HAYECHHE MACcCOBOM JONM BOASAHOTO Iapa
npH p=1000 rlla u ¢ = 20 °C. BapuanuTs:: a) 0,6 %o, 6) 12 %o, B) 25 %o. OTBeT: (6).
WamepeHHas TemnepaTypa cMOueHHOro TepMoMerpa pasHa 12 °C. Kakum u3 tpex
TIpe/UTaraeMBIX MOXeT GBITh 3HAYEHHE TEMIIEpaTyphl TOUKH pock: a) 8 °C, 6) 12 °C,
B) 15 °C? OrtserT: (a).

Jedbuuur touxm pochl (>, <, =) IICHXPOMETPHYECKOH pa3HOCTH. BcTaBeTe mpa-
BUJIBHBIN 3HaK oTHoWenus. Oteet: (>).

Ecnu B omHOM M TOM ke ITYHKTE H B OAHH H TOT )K€ JEeHb B TOYKE A, pacrojIoxeH-
HO# Ha MOpckoM Gepery, W B Touke B, pacrmonoxeHHOH Toxe Ha 6Gepery, HO Ha
TIATO BBLICOTOM 2 KM, TEeMIIEpaTypa BO3AyXa OXWHaKoBa (f4 = Ip), TO KAKOE COOT-
HOLIEHHE IIapUManbHOTO JaBJEHHS (€) BOASHOTO Iapa OYNET NPaBUILHEIM:
a) ey > ep, 6) ¢4 = ep, B) €4 < e3,T) He onpenemuts? Otser: (0).

Ecnu B oxHOM M TOM K€ ITyHKTE H B OAHH H TOT Xe JeHb B TOUKE A, PacrosIoxeH-
HOHM Ha MopckoM Oepery, W B TOYke B, pacrmonoxeHHoi Toxe Ha Gepery, HO Ha
NJIATO BBICOTOH 2 KM, TEMIIEpaTypa BO3XyXa H OTHOCHTENbHAsA BIAXKHOCTH -OMHHA-
KOBHI (¢4 = {3 ¥ f; = fp), TO KaKoe COOTHOIIEHHE JUIT MaCCOBOH JOJIM BOJUIHOTO I1apa

() OyneTr mpaBMNBHEIM: 2) g4 > qg, 6) 94 = 4z, B) g4 < ¢ , T) HE ONpeRenUTS?
Ortsgert: (B).
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Adasnenue

1. B kakoM LIMPOTHOM IofAce B CPETHEM 3a TOX CaMO€ HH3KOE JABJICHHE Y 3eMIIHM:
a) moJApHOM, 6) YMepeHHOM, B) CyOTPONMIECKOM, I') TPOIHYECKOM, ) SKBAaTOPH-
ansaoM? Otser: (6).

2. B xaxkoM INMPOTHOM MOsCe B CPEAHEM 3a TOJ CaMOe BBICOKOE JABICHHE Y 3€MIIH:
a) TIOJIAPHOM, §) YMEPEHHOM, B) CYOTPONHYECKOM, I') TPONUYESCKOM, X) 9KBATOPH-
anpaoM? Otser: (B).

3. B xakoM IIMpOTHOM IOsice B cTparocepe Ha OZHOH M TOH iKe BeicoTe OyHET B
CpeZlHeM 3a TOJl CaMO€ BHICOKOE JaBJICHME: a) MOJAPHOM, 6) yMepeHHOM, B) cy6-
TPOIHYECKOM, T) TPOIHYECKOM, I) dkBaTopuanbHoM? OTBet: (1)

4. Kakoe naBneHne XapakTepHO UM aHTHIMKJIOHA: a) 990 rlla, 6) 1000 rlla,
B) 1010 rITa, r) 1020 rIa? OtBerT: (T).

5. Kakoe nasieHne xapaxkrepHo s mukioHa: a) 990 rlla, 6) 1000 rlla, 8) 1010 rlla,
r) 1020 rIla? Otgert: (a).

Craruxa armocgpepnoi

1. Kax usmenurcs cepuyeckas hpopma BO3AYIIHOIO Mapa, MOAHHUMAIOLIEroCs BBEPX,
TZle AaBICHHE YMEHBIIAETCI C BHICOTOI: a) CIUIIOIIMBACTCA, 6) BRITATMBAETCH
BBEDX, B) ocTaHercs Hem3MenHoi? Otset: (B).

2. TloueMy BO3XyLIHBIH LIap, HAaIIOJIHEHHBIH ra3oM MeHbIIEH INIOTHOCTH, YEM INIOT-
HOCTb BO3AyXa Ha YPOBHE, Il OH HaXOMUTCH, 0643aTeIbHO IIOXHHMACTCS: a) Ha He-
ro aefictByer cuia ApxuMeza; 6) OH HMeeT CBOHCTBO «IUIaBydeCTH»; B) JaBIeHUE,
JlelicTByIOMIEe H3HYTPH Ha €ro AHO, MeHbIIle, YeM aTMOC(EpHOE; T) HABICHHE BO3-
Iyxa B mape Gombie, yeM atMocheprHoe? Oreer: (a Wi B).

3. Kak Ha3plBaeTca yciaoBHas arMocdepa, B KOTOpoil TemmepaTypa yObIBaeT oT 3Ha-
wenns y 3emid 15 °C co cxopocTbio 6 "C/kmM 10 BeIcoTH 11 KM, a fajee He M3MeHs-
€Tcs: a) MONHUTPONHOH, 6) M30TEpPMHUYECKOH, B) OJHOPOAHOH, I') CraHXapTHOH?
Ortser: (T).

4. UYeMy paBHa Oapuyeckas CTyIeHb: a) 6°/kM, 6) 8000 M, B) 6,11 rlla, r) 8 m/rIla?
Ortser: (7).

5. Kak Beger ce6a Gapuyeckas CTyNeHb B CTAHAAPTHOH arMocdepe ¢ pocTOM BBICOTHI:
a) pacteT, 6) yMeHbIIaeTcs, B) He H3MeHsAeTca? OTBeT: (a).

6. UeMy B CpefHEM paBHO HaBiieHHe Ha BbIcoTax 0 kM, 5 kM, 10 kM, 15 kM, 20 kM:
a) 1013, 50, 0, 10, 0 rlla; 6) 1013, 500, 250, 120, 50 rIla; B) 1013, 750, 500, 250,
0 rlla; r) 1013, 800, 600, 400, 200 rIla? Oteer: (6).

7. Yemy pasHa Macca arMocteps! npH AasineHHH 1000 rIla, yckopeHHH CBOGOIHOTO
magenns 10 w/c? W miomamm 3emHoM moBepxmocTH 5:10'M% 2) 510" kr,
6) 5-10" kr, B) 5-10?° kr? OtBer: (a).

TennioBosi pexaim arMocgepsl

1. Kakoe coueTaHue 3HAYEHHH YAEIHHOH TEMIOEMKOCTH BO3AyXa NPH IOCTOSHHOM
JaBIEHUH U TIOCTOSHHOM 00beMe siBseTcs npaBribHEM: a) 1005 1 718 xllx/(xr K),
6) 718 u 287 xIx/(xr K), B) 287 u 718 xlx/(xr K), r) 718 u 1005 xlx/(xr K).
Orser: (a).
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10.

11.

12.

13.

14.

15.

16.

Kaxolt TepMOIMHAMHYECKOH CHCTEMOH ABIAETCS MIaHETa 3€MIA: a) H30JHPOBaH-
Ho#, 6) 3aMKHYTOH, B) oTKpBITONH? OTBET: (6).

Ecnu cumrare BO3MyIIHBIH IIapHK H30JHMPOBAHHOH TEPMOAMHAMHYECKOH CHCTeE-
MOif, TO Kax U3MEHHUTCS B HEM TeMIepaTypa IPH IOBHIICHHH aTMOC(EpHOro Aas-
JIeHUA: a) TIOHH3HTCA, 6) moBBICHTCS, B) He HaMeHuTcs? Otaert: (6).

Bosayurnas yactuna agpabaTuyeckn mogHuMaercs. Kak 3a cHeT 3Toro H3MeHseTcs
ee TeMmmeparypa: a) MOHIKaercs, 0) moBelmaercs, B) H3MeHHThCs He Moxer? Ort-
BeT: (a).

Ecnu H30JIMpOBaHHAs BO3MYIIHAA YacCTHIA OMYCTHTCA Ha | KM, TO KaK H3MEHHUTCS
ee Temmeparypa: a) BospacteT Ha 6 °C, 6) monusurca Ha 6 °C, B) BO3pacTeT Ha
10 °C, r) nonusurcs Ha 10 °C? Otser: (8).

Ecnu yacTaua Bo3qyxa IpH mogseMe Ha 1 kM oxnaminack Ha 8 °C, To 4To 310 3Ha-
YHT: a) OHa TOJHAMAJAch amquabaTHyeckn, 6) B Hee MOCTYNaio TEIJIO H3 OKPYXKaro-
et atMocgepsi, B) OHa OTXaBaNa TEIUIO OKpyxatomeit armMochepe? Oraer: (6).

Eciu yacTHna BO3Zyxa NpH NMoixseme Ha 1 kM oxumamunack Ha 5 °C, To 4To 3To 3Ha-
9UT: @) OHa MOAHUMAaJach amualbarHyecky, 6) B Hee MOCTYMANIO TEIUIO U3 OKPYXKaro-
meif atMocdepsl, B) OHa OTZaBaNa TEIIO OKpyxaromei atMochepe? Otset: (B).

Ecnu vacTrna agnaGaTH9eckH MOLHUMAETCA Ha 2 KM, TO Kak IIPH 9TOM H3MEHACTCA
ee MOTEeHUHANLHAS TeMIlepaTypa: a) Bo3pacraeT, 0) yOrIBaeT, B) He MeHsaeTca? Ot-
BeT: (B).

Ecnu yacTnna aguaGaTHYecKH OIMycKaeTcs Ha 2 KM, TO KaK IIPH 5TOM H3MEHAEeTCS
€¢ TIOTeHNHaNbHas TEMIepaTypa: a) Bo3pacraeT, 0) yOrIBaeT, B) He MeHsAeTca? Ot-
BeT: (B).

YacTHia BIaXXKHOro Bo3ayxa ¢ TemnepaTypoit 25 °C agHabaTHYecKH MOXHUMAETCA
Ha 1,5 kM u Ha 3ToH BBICOTE HauHHaeT oOpa3oBhIBaThCA 06mako. Ecnu wactHma
TTOXHUMeETCSA eme Ha | kM BiIaxHoaauabaTHYeCKH, TO Kakoif Gymer ee TemMmepary-
pa: a) 0 °C, 6) 6omsmie 0 °C, B) mensuie 0 °C? Otser: (6).

Ecnu vacTuna Bo3qyxa NOXHHMAETCH BIaXHOAOHaOaTHYECKH, TO KaK M3MeHAeTCs
e MOTeHUHaNbHas TEMIEPaTypa: a) yGLIBaeT 6) Bo3pacTaeT, B) He MeHserca? OT-
Bet: (6).

Temnepatypa B arMocdepe ¢ BEICOTOl MagaeT Ha 6° Ha 1 XM, Kax TpH STOM U3Me-
HsAeTCA NMOTeRIHanbHas TeMIepaTypa: a) yGLIBaeT 6) Bo3pacraer, B) HE H3MEHSET-
csa? Orser: (0).

Ecnu moTeHUHaIbHAsA TEMIEpaTypa clIoeB aTMoc(heps! Bo3pacTaeT ¢ BEICOTOH, TO
KOHBEKUMS B CYXOM BO3[yXe: a) BcerZla BO3MOXKHa, 6) HEBO3MOXHA, B) HEBO3MOX-
Ha 0e3 HagaapHOro neperpepa yacTuiel? Oteet: (B).

Kax Mo)xeT u3MeHATBCA C BBICOTOH TeMIEpaTypa B YacTHIE NMPH KOHBEKIHH: a) C
rpajgueHToM, GombmmM cyxoamuabaTHyeckoro; 6) ¢ rpagHeHTOM, PaBHBIM CYXO-
axnabaTHaecKoMy; B) C TPaIHEHTOM, MeHBIIHM cyXoaxHabaruueckoro? Oteer: (6).
Jaa toro, yTo6b1 GblIa BO3MOMKHA KOHBEKUHS C 3aJaHHOM BBICOTHI, TeMIepaTypa
4ero JOIDKHa MajaTh ¢ BHICOTOH ¢ I'PagWEHTOM, GONBIIMM CyXoaIHabaTHiecKoro:
a) 9acTHUB! BO3yXa, 6) okpyskaromeii yacTay arMochepsi? Oteer: (6)

Kaxkoit nomkHa OBITH TeMIlepaTypa YacTHIBI BO3XYyXa, 9ToOBl YCKOpEHHE KOHBEK-
MK OBUIO TTONOXXMTENBHBIM: a) GOJbIIE TeMIepaTyphl OKpyXalomeH atMochepsl,
6) MeHbIIe TeMIepaTyphl OKpyxkatomieii atMoctepsl, B) paBHa eii? Otsert: (a).
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17,

18.

19.

20.

21.

22.

T'panueHT TeMuepaTyphl MOJHHMAIOMMXCSA BO3NYIUHBIX YacTHIl B oGlake paBeH
BIaXHOaAHabaTHIeCKoMy. KakoB OH IO CpaBHEHHIO C IPAaJUEHTOM TEMIEPATYpHI B
arMoctdepe: a) 6onbiue, 6) MeHblE, B) NpuMepHO paBeH? Otser: (6).

KaxoBa TepMudecKas CTpaTH(UKANUA ITOIPaHUYHOTO CJIOA arMocdepsl B ACHBIH
COJIHEYHEIH [IeHb: a) ycTOHUMBA, 6) HEYCTOHYMBA, B) YCTONYMBA WIH Oe3pasnuyHasd,
T) HeycroitguBa uian 6e3pasnuunas? Oreet: (T).

KakoBa TepMHHEcKas cTpaTH®HKAIMS MOTPAHHYHOrO. CIOS aTMOC(Epsl B ACHYIHO
HOYb: a) yCToH4MBa, 0) HeycToiyMBa, B) ycTOHYHBA WIH Ge3pasnuyHas, ) Heyc-
ToH4MBa HiH 6e3paznuunas? OTBer: (a). .
Bri6epure NpaBHILHYIO XapaKTEPHCTHKY TEPMHYECKOIO TPagMeHTa B MPH3EMHOM
cloe B SCHBIH JICTHHIA I(eHI; M3 CIETYIOLIMX: a) Gompme 0,2 °C/m, 6) MeHbIue
—0,2 °C/m, B) 6ombmre 0,01 °C /m, r) Mensme —0,01 °C /. Otger: (a).

Brifepute NpaBUIbHYIO XapaKTEPUCTHKY TEPMHISCKOTO TPaHEHTA B HO‘{HBIX pH-
3eMHBIX MHBEPCHAX H3 Cemyrommx: a) Gomsire 0,1 °C /M, 6) mensmre ~0,1 °C /m,
8) Goxsre 0,01 °C /M, ) menbie —0,01 °C /M. Orser: (6). ) ‘

B norpanu4nOM citoe aTMOC(epEI 10 CPaBHEHHIO CO CpefHeil Tponocdepoii TeMiie-
paTypa H3MeHseTCA 0 BEPTUKANH: a) CHiIbHee, 6) ciabee, B) Tak e Kak B CpenHei
tponocgepe. Oter: (a).

CTpOEHHE M rOpH30HTa/IbHASI HEOGHOPOAHOCTS ATMOCHEPsI

«Crparocdepa HaX SKBAaTOPOM ..., 9€M HaJ montocom». Kakoif BapuaHT 3amonde-
HHs MpOIYILICHHBIX CIOB NpaBWICH: a) BHINIE U Temiee, 6) HHXE U XOJIOIHEE,
B) BBILIE H XOJIOJHEE, T) HHXe H Tettee? Otaer: (B).

B kakoM nopsake aTMocdepHBIE CIOM pAacHONaraloTcA BHILE CTPAaTOChEpEI:
a) tponocdepa, 3x30cepa, Mesocdepa, 6) Mezocdepa, sx3ochepa, nonochepa, B) k-
3ocdepa, HoHOochepa, Mesocdepa, T) Mesocdepa, HoHochepa, sk30cdepa? OTBeT: (T).
B kakux ciosx armochepsl TeMIepaTypa MaJaerT ¢ BBICOTO: a) B HOHOChepe H
Tponocdepe, 6) B Mesoctepe ¥ HoHOchepe, B) B Me3ochepe U tponochepe, T) B
ctpatoctepe 1 HoHOchepe, 1) B ctpatocdepe u Mezochepe?. Otaer: (B).

Ha kaxy1o BeIMYHHY M3MEHSAIOTCA TEMIIEPATYPHI 110 BEPTHKAIM B CPEXHEH TPONO-
ctepe: a) 0,01 °C/m, 6) 0,01 °C/m , B) —0,006 °C/m , T) 0,006 °C/m? OtBerT: (B).
Kaxyro 9acTb arMoc(epbl OXBaTHIBAIOT CYTOUHBIC KONEOaHHS TEMIIEPATYPEL: &) BCIO
Tponocdepy, 6) TONbKO IPU3EMHEIH CIOH, B) Bech NMOrpaHMYHEIN CIOH, T) GoJIb-
HIYI0 9aCTh IPU3EMHOTO CJIOA, X) OOJIBLIYI0 YacTh MOTPAHUYHOTO CJIoH, €) G0ib-
wyro gacte atMocthepsr? OTBeT: (B).

Kak HasbBaeTca 4acTh aTMoC(epsl, KOTOpas, epeMellasch, COXpanAeT CBOHCTBa,
CBA3aHHBIC C paHOHOM HMX (opMHpoBaHUA (OTCHIHANBHYIO TEMIIEPATYPY, MyT-
HOCTB): &) LIEHTPOM ACHCTBHA, 6) BO3MYIIHO Maccoif, B) aTMOC(epHEIM ppoHTOM?
Ortsgert: (6).

Kaxaa u3 BenmuuH B atmocdepe 6mcrpee BCETO TIANAcT C BLICOTOH: a) JMaBieHHE,
6) Temmeparypa, B) INIOTHOCTS, T') BIaXHOCTH? OTBET: (T).

Kak mioTHOCTE BO3IyXa YORIBAaET C BEICOTOM TI0 CPABHEHHIO C NAABJICHUEM: a) MeJ-
neHHee, 6) Tawke, B) 6picTpee? OTBeT: (a).
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10.

11.

12.

Conneynasi pagnayns

K KakoMy CreKTpaibHOMY AMana3soHy MPHHAJIEKUT CBETOBAS DIEKTPOMArHHTHAS
BONHA JHHOM 0,39 MkM: a) yabTpaduoneToBoMy, 6) BUAUMOMY, B) nHQ)paKpacHo—
My? OtBer: (a).

K xakoMy CIeKTpaJbHOMY IMamasoHy NPHHaJUIEKHT CBETOBAs IEKTPOMAarHHTHAS
BONHa JuMHOH 0,5 MKM: a) yinbTpaduonerosoMy, 6) BHIUMOMY, B) HHpaKpacHO-
My? Orser: (6).

Kaxoe u3 ten — 3emis win CofIHIIE — MMeeT MaKCHMyM H3ITy4eHHsA Ha JUTHHE BOJH
oxoso 10 mxm? OtBert: (ems).

Kaxoif nset we0BeKk BUIUT NPH IJIMHE JEKTPOMATHHTHBIX BOJH 0,4 MKM: a) Kpac-
HbIH, 6) 3emeHblH, B) (pHONETOBBIH, T) He BUAUT HHKakoro? Oteer: (B).
Corpemennas TOL] 3aHUMAaeT TEPPUTOPHIO MPUOIH3NTENLHO | KM H BHIDaGaTHIBA-
et 1 I'Bt anextposneprun. Eciiu qomycTUTh, YTO Ha 3Ty *e IUIOIaAb M aeT MOTOK
COJIHEYHOM pajMallii C HHTEHCHBHOCTBIO CONIHEYHOH NMOCTOAHHOH, TO KakoBa 6y-
JeT MOIIHOCTh 3TOTO IOTOKA MO CpaBHeHHIO ¢ MomHocTeio TII: a) MHOrO GONMb-
mre, 6) Gonple, B) MeHbIe, T) MHOTO MeHbIue? OTBer: (6).

ITox xakuM yTIIOM K TOPH3OHTY JOJKEH GBHITH HAKIOHEH JIe)KaK, OPHEHTHPOBAHHEBIEH
Ha COJIHIIE, YTOOHI Ha TEJIO0 3arOparollero NPUXOMUIOCh OOMBIIE BCETO CONHEYHOMH
pamuaiMu: a) MoJ YIJIoM, PaBHEIM BBICOTE COJIHIIA /; §) moJ ermM PaBHBIM 90°-4;
B) oz yTiioM, paBHeIM 90°? OrBer: (6).

Yro siBisiercs B aTMocdepe OCHOBHBIM TOTJIOTMTENEM PafHallHM C JUIMHOH BOJH
0,35 MxM: a) BomsHO# map, 6) YTJIEKHCIIBIH ra3s, B) O30H, I) 3Ta pajHalusa He IO-
ryIomaercs, a pacceusaerca? OTBerT: (B).

Yro semsierca B aTMochepe OCHOBHBIM IOTJIOTHTENIEM DaZHalliM € JUIMHON BOJH
1 MxM: a) BopAHOH nap, 6) YTIIEKHCIEIH ra3, B) 030H, I') 3Ta pajHaIii He MOIJIONa-
ercs, a paccenBaerca? Otser: (a).

Yto sBnsAeTcs B aTMOC(EpE OCHOBHBIM NOINIOTHTENEM pafHaliM € JUIMHOH BOJH
0,5 MxM: a) BOAsHOMH map, 6) yITIEKUCTEIH Ta3, B) 030H, T) 9Ta palHalks He IIOTJI0-
maercs, a pacceuaerca? Otset: (T).

BricoTa comHna ki, peryanpyonias HHCOLMIO 110 GopMyne J = J,sin h, 3aBUCHT OT
IIFPOTHI §, CKIOHEHHA & H 4acOBOr'0 yIJIa CONHIA T 1o (opmyiie sin # = sin ¢ sin & +
+ cos @ cos O cos T. Ha xako#f mmpoTe B mongeHs HHCOMARMI MAKCUMAIbHA: ) @ = §,
6) p=90-19, B) ¢ =0, r) nauHbIX He xBataer? OTBeT: (a).

Kakoit u3 BONMHOBBIX IHaTa30HOB BHAHMOIO CBETAa PACCEHBAECTCS CHIIBHEH: a) Kel-
THIi, 6) senensiii. Oteer: (6).

TTouemy c yBemuuennem xonuentpauuu CO, B aTMocdepe yueHBIE CBS3BIBAIOT 3(1)
¢exT notennenus: a) moromy, 9ro CO, cuisHO moriomaer cosHeynyo VK pamua-
o, 6) noromy, uro CO, cribHO HoromaeT 3eMHY©0 UK pajmanmio, B) MOTOMY,

yro CO, cumbHO ToryIoNaeT VIK paguanuio B OKHE IpO3PauyHOCTH BOJIHOTO mapa?
Ortser: (8).

[TMHHOBO/IHOBaRA pagnayna

Kakum ofpraHO 6RIBaeT 3HAK 5(QQEKTUBHOTO H3TyueHHE MOBEPXHOCTH 3EMIIH:
a) TIOJIOKMTENbHEIM, 6) OTpHUUATENBHEIM, B) PasHBIM B 3aBHCHMOCTH OT BPEMEHH
cytok? Orser: (a).
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2. B xakoe IpHMEpHO BpeMs paJHANMOHHEIA GalaHC TEpPEeXOmUT Yepes Hyib OT I0-

JIOXXUTENBHBIX 3HAYEHNI: a) ¢ HAYaJI0OM BeuepHei 3apy; 6) B MOMEHT 3aX0a COJIH-
I1a; B) KO BpEMEHH OKOHYaHUA rpaxkaaHckux cymepek? Otset: (a).

Paccmotpes puc. 106, oTBeTsTe Ha BOHPOC, UeMY PaBHO alnb0elo cHCTeMEL: a) 23 %,
6) 8 %, B) 12 %, 1) 25 %, 0) 35 %? OtseT: (x).

banane . -
| -2 +100 ~23 ~8 ~2

wit Y

-70 -55

f)L

+750

1
|
|
!
!
|
|
|
I
|
I
|
|
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|

—750 . +707 ~757 | %23 +7
B y
+743 +25 +20 -7  +702 T-23 -7
743 : F AR nr 1’}’} :

Puc.106. Temmopoit 6ananc 3eMHO# OBEPXHOCTH H aTMOC(epEL.
I — KOpPOTKOBOJIHOBAs paxHaIys, I/ — IIMHHOBOIHOBas pagHaLis,
11T — HepanallMOHHEIH TEIIOOOMEH.

Paccmotpes puc.106, oTBeThTE Ha BONPOC, KAKOBO 3HAYGHUE NIPSMOI pafwanuu: a)
100, 6) 20, B) 25, 1) 27, ) 45? OtBeT: (7).

Paccmorpes puc.106, oTBeThTE Ha BOIPOC, KAaKOBO 3HAYEHHE CyMMapHOH pajua-
MM, yCBAaMBAEMOH AeATeNbHOM noBepxHocThio: a) 100, 6) 20, B) 25, ) 27, n) 45?
OrtseT: (7). '

Paccmorpes puc. 106, oTBeThTE Ha BOMpOC, YeMy paBHO 2(hdheKTHBHOE H3IyYeHHE
JeaTeasHON moBepxHOCcTH: a) 102, 6) 117, B) 65, 1) 107, m) 157 OtBeT: (XN).
Paccmotpes puc. 106, oTBeTETE Ha BONPOC, YeMy PaBeH paAWAlMOHHEIN GamaHC
JiedTeILHOM MMOBEPXHOCTH: a) 45, 6) 147, B) 143, r) 30, o) 0. Otser: (7).

Ypasrernne rennosoro 6ai1arHca

Kaxwe pasMEpHOCTH HMEIOT BEJIMYHHbI BXOJAIINE B YpaBHEHHE TeIIOBOro Gananca
MoJCTHIAIOMEH TOBEpXHOCTH: a) B, 6) [k, B) Br/v?, r)[Ix/M>? Otser: (8).

Yem B nepByro ouepeIb KOMIIEHCHPYETCS IIOTOK COTHETHOR SHEPTHH, HOCTyNatomei Ha
MIOACTHIAIONTYIO OBEPXHOCTH: a) dthekTHBHEIM M3myueHueM, 0) 3arpaToil Tema Ha
HCIapeHHe, B) TypOYIeHTHBIM IIOTOKOM TeIlIa B atMocdepy, I) IOTOKOM TeIlia B [0t~
By? OtBer: (a).

YeM B ypaBHEHHMH TeIuIoBoro GanaHca ypaBHOBEIIMBAETCS PagHallMOHHEIN GamaHc
B IyCTHIHSX: @) 3aTpaTaMH Tellla Ha HCIaperus, ) TypOyIeHTHBIM ITOTOKOM TeIia
B atMocepy, B) motokoM Teria B mousy? Otser: (6).

YeM B ypaBHEHHH TEIIOBOTO GanaHCca ypPaBHOBEIIMBAETCA PAXUALMOHHBIN GanaHc
MOBEPXHOCTH 60JI0Ta: a) 3aTpaTaMy Tellla Ha McnapeHus, 6) TypOyJIeHTHBIM OTO-
KOM TeIuta B atMocdepy, B) MOTOKOM TeIlia B TTy6b Boasl? OTBeT: (a).
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10.

Ten/s10B04 pe>xyM oYBbl ¥ BOAHON cpeab!

Kakas ©3 XapakTepHCTHK TEMIIEPaTYPHBIX BOJH B IIOYBE HE H3MEHHTCA C yBEIHYE-
HHEM DIyOHH: a) aMIUTMTYAa, 6) nepuon, B) gaza? Oteer: (6).

Ecnu Ha riry6ude 0,2 M aMIUIMTYRa CyTOYHEIX KoneGaruit Temmeparypst 5 °C, o
KaKOBa aMIUIMTY[a CYTOUHHIX KoneGaunii Ha ruybume 0,4 m: a) 6 °C, 6) 3 °C,
B) 1°C,1) 0,1 °C. OtBer: ().

Kaxoif riry6HHEL XOCTHTAM CYTOYHbBIE KONeOaHusa TEMIIEPATYPHI B AOKIIKBOE JIETO
[0 CPaBHEHMIO C 3aCyLUIMBEIM: a) Gonbiueil, 6) MeHbIIeH, B) TOH e TIyOHHBI?
OtBer: (a).

B kakoe Bpems mouBa Ha riyoune 10 cM GpiBaeT camoif xoJoxHo#: a) 3a 2 4 10
BOCXOZa CONHIA, 6) Ha BOCXOAE COJHNA, B) 4epe3 2 4 mocie BOCXoJa COMHua?
Ortsgert: (B).

EciiH yCTaHOBIIEHO, YTO B JaHHOH MECTHOCTH TEMIIEpPaTypa B TEUEHHE TOMA HOCTO-
SHHA Ha TIy6une 3,8 M, To Ha Kako#f U3 rIyOHH NPUOIH3HTENBHO MOCTOSHHA TEM-~
nepatypa B Teuenue cytok: a) 0,38 m, 6) 0,76 M, B) 1,52 M? Otser: (a).

3a cueT KaKoro CBOHCTBA BOIBI B BOXOEMAaX CYTOUHbIE TEMIEPATypHEIE KoleOaHUs B
HHUX PacupOCTPaHsIOTCA Ha GOJBIINE TIyOHHBL, YeM BO BJIKHOM 10YBE: a) IUTOTHOCT
BOJ(BI MHOTO GOJIBILIE IIOTHOCTH NOUBKL, 6) TEMIOEMKOCTh BOIBI MHOIO OOJIbIIE TEIIO-
€MKOCTH II04BEI, B) KO3((pHIHEHT TEMIIEPaTypONPOBOIHOCTH BOABI MHOTO GONLIIE KO-
s dumenTa TeMnepa-TyponpoBoHOCTH o4BEI? OTBeT: (B).

KaxoBa aMIUTHTyZla CYTOYHOrO XOHa TEMIEPATyphl IIOBEPXHOCTH BOALI B OKEeaHaX:
a) 0,1°C, 6) 1°C, B) 5°C, r) 10°C? OtseT: (a).

B xaxux equHHIaX u3MepseTcs ITOTOK 3Hepruu: a) B JIx, 6) B Jx/kr , B) B Br/v’,
r) B Br/M® 1) B K/c? OtBer: ).

B KakHX EXMHHIAX M3MepACTCH H3MeHeHHe BHYTPEHHeH JHEpruH B ypaBHEHHH
TIEpBOTO Hauaja TEPMOAWHAMHKH JUIS YacTHUb! Bosayxa: a) B Ik, 6) B Jx/kr,
B) B BoAv?®, T) B Br/v?, 1) B K/c? Otser: (6).

B KakMX €QHHHIAX M3MePSAOTCA TPHTOKH 3HEPIHM K YacTHUE BO3MyXa, KOTODHIE
ABJIOTCA CTATAEMBIMH B YDABHEHHH NPHTOKA Tellla B arMoctepe: a) B JIx,
6) B Ix/xr, B) B Br/M®, 1) B B/, 1) B K/c? Otger: (B).

Bogusiii pexxnm armMocgpepss

Coracso pesynbratam usmepenuit p= 1013 rlla, =20 °C, ¢ = 14 rlla. [Ipu xakoM
H3MEHEHHH YCJOBHH BO3pacT4€T NapIyajbHOE AaBJICHHE HachleHHd: a) p= 1013
rTla, = 20°C, e = 15 rIla, 6) p= 1020 rlla, = 20°C, e = 14 rlla, B) p= 1013 rlla,
t=22°C, e = 14 11a, 1) p= 1014 rIla, = 20°C, ¢ = 15 rT1a? OtseT: (B).

YTO HPOHCXOMHUT C IIOBEPXHOCTHIO MOYBEI [IPH MCIApEHHH BOJIBL a) OXJIAXIAETCH,
6) HarpeBaeTCA, B) COXpaHseT OCTOSHHYIO TeMitepatypy? Otser: (a).

YTo nMpoMCXOAMT 1pH 06pa3oBaHMM POCHL ) TPaBa BHIIENSAET TEIUIO B BO3AYX, 6)
TpaBa OTGHPAET TEINIO M3 BO3JyXa, B) He NPOHCXOJHT OOMEHa TEIIOM MeXXIy BO3-
nyxoMm H TpaBoit? Otser: (6).

Kakoe IpiMepHO KOJHUECTRO TeIlIa Tepser 1 M> BOAHOM MOBEPXHOCTH 3a 1 ¢ pH
HCTapeHHH 2 MM BOABl 3a cyTkH (L = 2500 xJIx/kr): a) 0,05 xlx/m>, 6) 0,5
K/, B) 5 kb, 1) 50 kIDx/m?, 1) 0,05 xBT/M?, €) 0,5 kBT/M?, %) 5 kB1/v?, 3)
50 kBt/mM*? OtBer: (a).
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10.

11.

12,

13.

14.

Ecnu norox aneprum, })aBHLIﬁ COJIHEYHOH IOCTOAHHOM, 3aTPATHTh Ha HCIApPEHHE
BOJBI C IUTOMaAM | M°, TO CKOJNIBKO BOJBI MOXET mcmapurhed 3a 1 ¢ (L = 2500
xJIx/kr): a) 0,51, B) 51, 1) 50T, X) 500 1?7 OT1BeT: (a).

T'ne mpH OMMHAKOBEIX METEOPOJIOTHYECKHX YCIOBHMAX MOXKHO OXHIATH HauGoJIb-
el ucnapseMocTH: a) Ha KpacHom Mope, 6) B mycTsiHe Caxapa, B) Ha NOJNAX IO
6epery Huna? Otsert: (6).

T'ne npn ofMHAKOBEIX METEOPONOIMYECKHX YCIOBHIX MOXHO OXHJATh HauGolb-
Imee ucaperue: a) Ha KpacHom Mope, 6) B mycTsiHe Caxapa, B) Ha noisx no Gepe-
ry Huna? Otser: (B). '

B kakoM H3 MOMEIUEHHH CleyeT 0XKMAaTh HAHOOIBIIEro HCIapeHHs BOIbI C TEM-
nepatypoit 90 °C: a) B X0IOAHOM, NIPH OTHOCHTENILHOH BiaxkHoctH 50 % , 6) B Xo-
JIOXHOM, IIPH OTHOCHTENBHOH Bi1axxHOcTH 80 % , B) B TCIUIOM, fIPH OTHOCHTEIBHON
BiIaxHOCTH 50 % , T) B TEIUIOM, IPH OTHOCHTENbHOH BiaxkHocTH 80 %? OtseT: (a).
Kaxast u3 BENHYHH — JaBlICHHUE, TeMIepaTypa, abCOMOTHAS BAaKHOCTE, IUIOTHOCTE
— BrICTpee Beero yOuIBacT € BHICOTOH B aTMocdepe? OTser: (a6CONIOTHAS BIIAXK-
HOCTB).

Kakoe 3raueHHe peaJbHO IO OTHOLICHHIO K aMILUTHTYAE CYyTOUHBIX KOoneGaHHii map-
IMANBHOTO NABJICHUS BOASHOTO Mapa Y 3¢MHOM MOBEPXHOCTH B YMEPEHHBIX LIMPO-
tax jgetoM: a) 0,02 rIla, 6) 0,2 rlla, B) 2 rlIla, r) 20 rI1a? Otget: (B). -

Jl1% KaKOTO M3 TOPOIOB XaPAKTEPHO TO0BOE H3MEHEHHE MAPUMAIBHOTO JABJICHHA
BozsHoro mapa oT 3 rlla (3uma) no 16 rlla (yiero): a) Mocksa, 6) Ilapux, B) Ilekus,
T) xakapra? OteeT: (a).

JUns neTHHUX YCIOBHH KaKHUX paOHOB XapaKTepHO 3HaUCHHE OTHOCHTEIBHOM BIIax-
HocTH Bo3ayxa 40%: a) okeaHa, 6) moGepexuii, OXBaueHHBIX MYCCOHOM, B) KOHTH-
HEHTANBHBIX paoHOB EBPONEL, I') a3HAaTCKUX ITyCTRIHHBIX paitoHoB? OtBer: (T).
Kaxoit U3 nmpoueccoB ABIACTCA NPHIHHOH 0OpasoBaHMS KDPYMHBIX OGNAadHBIX Ka-
Henb: a) KOHAeHcanus, 0) cyOuuMariys, B) KoaryJilus, T) TpaHCIHpaLHs, X) HpH-
nmuzanusa? OtseT: (B)

Kakoii 13 mpoLeccos ABISCTCS IPHYHHON 0GpasOBaHKs H3MODPO3H; a) KOHICHCAIIMs,
6) cyGmmMans, B) KoaryJisiuus, T) TpaHcIpanws, ) upuausamuia? Oteer: (6).

B) K

Berep

o
-
s_

Puc.107. TIpuveps! TuHMit TOka BO3TYXA.
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1. Bribepure Ha puc. 107 mpuMep, KOTOPEIH H300paxaeT KOHBEPTeHIHIO BO3YIIHOTO
noroka. OtBerT: (a) win (B).

2. Korzpa Bo3ZyX HayWHAaeT MOAHHMATLCA: a) NPH AMBEPreHNHH, §) IpH KOHBEPreH-
unn? Otser: (6).

3. ECIM CUHTATB, UTO MIOTHOCTH BO3AyXa paBHA 1,3 KI/M® i GapHuecKHMil rpaueHT
pasex 1,3 rITa/100 xu, To YeMy paBHa cuia 6apUdecKoro rpaanenta: a) 10 m/c?, 6)
107 M/c?, B) 107 M/c?, 1) 107 w/c?, ) 107 M/c?? Otser: (T).

4. Yemy paBHa cwia Kopwoimca, AeHCTBYrOmas Ha IBHXYHIMECS CO CKOPOCTBIO
10 m/c wacTHusl Bo3ayxa Ha mmHpore 30% a) 10 M/Cz, 61 M/cz, B) 107! M/Cz,
r) 1072 m/c?, ) 1073 m/c?, e) 10~ m/c?? Orger: (m).

5. Kako# yrom ¢ BekropoM Berpa coctasisier cuia Kopuonuca B IOxHOM momyma-
PHH, eCJIH IIOBOPOT OTCYHTEIBaTH Biero: 0°, 30°,160° 90°, 120°, 180°, 225°, 270°,
315°? Otser: (90°). :

6. Kaxolf yron ¢ BekTopoM BeTpa cocTaBisieT cuna tpenus: 0°, 30°,160° 90°, 120°,
180°, 225°, 270°, 315°? Otser: (180°).

7. Kyna HampaBneHa neHTpoOeXXHas chia, NeHCTBYIOMas Ha JaCTHILY, HBHXKYIIYIOCS
10 KPHBOJNXHEHHOM TpaeKTOpHH: a) BIOJNL PagHyca KPHBH3HEI B CTOPOHY BBINYK-
JIOCTH TPaeKTOpHH, 6) BIOJE paguyca KPHBH3HE B CTOPOHY BOTHYTOCTH TPaeKToO-
pHH, B) IO KacaTenbHO# k TpaekTropnu? OTger: (a).

8. Ecium Ha HEXOTOPOM ypoBHe GapHueckmil rpaJlueHT W TepMHYecKHil rpaguHeHT o6-
pasyiot yroi, meHbme 180° TO Kyaa ¢ pocTOM BBICOTEI OT 3TOTO YpOBHA Gyner mo-
BOpaYHMBaTh BETEp: a) BIEBO, O) BIPABO, B) K HANPABJICHUIO TEPMHYECKOrO I'PajiH-
€HT2, T) K HanpasJieHuio u3otepMul? Otger: (B).

9. Cuna TpeHusa BMecTe ¢ cruioif Kopronca ypaBHOBEIUMBAIOT CHIY GapHYecKoro
rpajyeHTa NpH ABHKEHUH BO3XYIUHON YaCTHIb!, TOITOMY BETEpP OTKIOHAETCHA OT
n300apsl Ha HeKOTOpHIi yron. B kakyro u3 oGnacteii: a) MOHMXEHHOTO JaBJICHHS,
6) moBhiIeHHOro NaBjienus? Oteert: (a).

10. Berep B nMKIIOHE NOA BIMAHHEM TPEHHS HaNpaBJIeH MOJ YIiIoM K u3obape. B kakyiwo
CTOpOHY: a) K IIeHTpY, 6) oT nenrpa? Otser: a).

11. Berep B aHTHIMKIOHE TOX BIHAHHEM TPEHHA HANpPaBJIeH IOJ YIIOM K u3obape. B
KaKyI0 CTOPOHY: a) K eHTpy, ) oT nentpa? OtBeT: (0).

12. Tlox BnuAHMEM TPEHMS BETEp IO HANPABIEHHIO OTKIIOHSETCS oT u3o6ap. T'me aro or-
KIOHeHue caMoe cnaboe: a) Hax mycTsiHeH, 6) Haj MopeM, B) Haj ropamu? Oteet: 6).

13. Ha puc. 108, n3o6paxaromemM ciiipans JKMaHa, yka3aTb, kakas u3 Oyke ( a, 6, B, )
OTHOCHTCH K caMoit 6onpioii Beicote. O1Bert: (T).

Puc. 108. MI3MeHenne BekTOpa BETPa B TOTPAaHHYHOM CIIOE,
COOTBETCTBYIOLIEE «CIHPATH DKMaHay.

14. Ha puc.108, n3obpaxaromem ciupars OKMaHa, yKa3aTh, kakas u3 Oyks (a, 6, B, T)
OTHOCHTCS X camoit Maioii Bricote. OTBeT: (a).
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15. 3akonuuTe GOpMyaMpPOBKY GapHueckoro 3akoHa. «Eciu BCTaTh CIMHOM K BETPY, TO
Hauboslee HU3KOE aBJEHHE OKAKETCA: a) CpaBa, 0) BIEPEaH, B) CIIEBa; I) C3aIU».
Otsert: (B). - : :

bapnvecxoe nose n BeTep

1. Kakoe W3 NIpHBeNEHHHLIX COOTHOIUEHHH MEXIy 3HAUSHHAMM ILHMPOTHOH P/ ¢ ,
JOJITOTHOM p/J A M BEPTUKANBHOH (P/Fz COCTABIMIOIWIMMH BEKTOpa GapHueckoro
IPafHEHTd ABIACTCA CIPABELTHBEIM JUI1 KPYITHOMACINTAOHBIX aTMOCGEPHBIX IBH-

JKEHMH:
a) §g>>6_p>6_p 6) B_Pza_p>?£’_
0p OA Oz op ON Oz
) i9—11z2’1<<-6£ 2) 6—‘D< @<@
6p OA Oz op O &z
Orteet: (B).

Puc. 109. Buapl 6apHdeckHX CHCTEM.

2. BaeauTe HaUMEHOBaHHA GapHYECKHX CHCTEM, NPUBEIECHHEIX Ha pHC.109, 3amenus
BOTIPOCHTENBHEIE 3HaKK: a) 1 — 2, 6) 2—7?, B) 3 —2,1) 4 — 2. OtBer: (1 — cennonuHa,
2 — rpebenb, 3 — HHKIOH, 4 — 10XOHHa, 5 — rpeGens).

Puc.110. CxemaTHyecKue BepTHKaIbHEIE Pa3pe3bl OCHOBHBIX OapHYECKHX CHCTEM.

3. VkaxuTe HauMeHOBaHHA GapHUECKHX CHCTEM, 3aTaHHEIX Ha puc.110 ux Bepru-
KaJIbHBIMK pa3pe3amu: a) 1 — 2, 6) 2 — ? Orser: (1 — uuxnOH, 2 — aHTHIMKIIOH).

4. Ecim maBnende B Touke A Gonblle, YeM AaBlIeHHE B ToUKe B, To Kyna HampapieHa
CHJIa TOPH30HTANBHOTO Gapuyeckoro rpagHenTa: a) ot A k B, 6) ot B k A. Orger: (a).

5. Ecnu ropu3oHTanIbHEI Gapuyeckuit rpaHenT HanpagieH oT A x B u Hax Touko#
A BO3xyx Golee Temisii, yeM Hax TOUKOH B, To kak MeHseTcs GapHUecKuil rpaau-
€HT C BEICOTOM: a) Bo3pacTaeT, 6) yOsiBaeT, B) He MeHseTcs. OtBer: (a).
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Ecli UMKIIOH SABJISETCS BHICOKMM, T.€. 3aMKHYTBIE M306aphl IPOCIEKHBAIOTCA 10
GOJBIINX BHICOT Tpomocepsl, TO TEMIEpaTypa BO3AyXa B 9TOM IHKJIOHE (BBIILE,
HHXe), YeM B OKpyKaomei atMocdepe. OTBeT: (HHXe).

Kakoe 3 npuBeJeHHBIX 3HaueHH# mpuseMHOro zaeieHus (B rlla) MoxeT ObITh
CaMbIM HH3KMM B LIEHTpE BHETPONMYECKHMX LHKIIOHOB: a) 1000, 6) 990, B) 970,
1) 950, 1) 930, €) 9107 Oteer: (x).

Kakoe m3 NpHBeJEeHHBIX 3HAYEHHi IPHU3EMHOro JAaBJeHHA (B rI'Ia) MoxeT OBITh
CaMBIM BEICOKMM B LEHTpe BHETPOITMYECKHX aHTHOWKIOHOB: a) 1020, 6) 1030,
B) 1040, r) 1050, x) 1060, €) 10707 Otser: (B). _

Ecnn 0603Ha4IHTE Yepe3 Ap, — CYyTOYHYIO H3MEHYMBOCTD HABJICHUA, ADy, — MEXITY-
CYTOUHYI0 H3MEHYHBOCTH HABICHHA, Ap, — TOHOBYH0 M3MEHUHBOCTL NABICHHS,
APy» — MECSUHEIE AHOMaINH (OTKIOHEHHS OT CPENHHX 33 MECAL), TO KakHe U3 CO-

. OTHONIEHHH TpaBHIBHBL a) Ap; > Apyc >Apya >Ap;, 0) Apya > Apy >Ape >Apy,

B) Ap> Apye >APva >Ape, T) APye > APya >Apy >Ap;? OtseT: (B).

10. B kakux eMHHUIAX U3MepseTCa Ciia Gapudeckoro rpaauerTa 1/p dp/on: a) rila/ky,

10.

6) HAVC, B) W/kT, T) M/c*? Otgert: (B Wi T).

DneMeHTsI aTMOCEEPHON UAPKYIAUNH

B KaKoM LIMPOTHOM IOfACcE B CPENHEM 3a I'OJ PAacloNaraercs CTpyHHOE TeHYEHHE:
a) 0—20°, G) 20 —40°, B) 40 — 60°, r) 60 — 90°? Oteert: (6).

Ha xakux BBICOTAX pacHojiaraercs och CTpyHHOTO TedeHu: a) 0 — 23 kM, 6) 3 — 8 kM,
B) 8 — 12 kM, 1) 12 — 15 kM? Oteer: (B).

Kyna noneTut BO3LYHIHEIH Hap, YPaBHOBCIICHHBIH B CTPYHHOM TEUCHHHM: 3) Ha Ce-
Bep, 0) Ha 3anaz, B) Ha 0T, T) Ha BocTok? OTBerT: (T).

B KaKoM IIMPOTHOM IIOsiCE PacloiaraloTcs naccarsr: a) 0 — 20°, 6) 20 - 40°, B) 40 —
60°, r) 60 — 80°? OtBeT: (6).

Kyna B yr06Goii ce30H TepeMemaloTes MapyCHbIe KOpaOiTM IMOX BIHSHUEM Ilaccata B
mpoTHoit 3oke 20 — 40 a) Ha 1or, 6) Ha BOCTOK, B) Ha ceBep, T) Ha 3anan? Otser: (T).
B kakoM HampaBleHHH Kopabiim apaGCKHX KYIOB Iepecekain Apasmiickoe Mope
IO/ BIMSHHEM TPOITHYECKOTO MYCCOHa: a) leToM — B BoMGeit, 3umoii — B I'oHKOHT;
6) metom — B BoMmGeit, 3umMoit — B Bacpy; B) setom — B Bacpy, 3uMoit — B boMmbeii;
T) JteToM — B T"'OHKOHT, 3uMoli — B BomGeit? Otser: (6).

Tponndeckuil yparaH 3afeBaeT cBoeit cepepHoit qactrio Ky6y u mBixercs x Oio-
purte. Kaxoe HampasneHue 1 ckopocTh Berpa Ha Ky6e MoxHO oxupats: a) 18 — 33 m/c,
ceBepHBIi; 6) > 33 M/c, 10xkHEIH; B) 18 — 33 M/c, Toro-3amamHeri; r) > 33 m/c, cese-
po-BoctogHEIH? OTBeT: (T).

Ientp nuknoHa pupamerpoM 1500 kM pacrmonaraercs B paifone Mockesl. Kakoe
HampapJieHHe BeTpa MoxHO oXHIats B Carkt-IlerepGypre (pasmiymeM mIMpoT
MOoxHo mperebpeus): C, CB, B, IOB, 103, 3, C3? Otser: (C3).

Jis kaxo#t 3 yacTed LUKIIOHA XapaKTepHa NMacMypHas Ioroia ¢ BO3MOXHBIM MOpO-
CAMIMM JOMGIEM: a) TIepeTHss YacTh, §) TETUILIA CeKTOp, B) ThuT mukyIoHa? OTeeT: (6).
Eciu B Tedenne 2-3 HeleNb CTOHMT JXKapKas M Cyxas IIOroia JIETOM, TO KaKoH THII
IUPKY/ALMA TOCIOACTBYET B ZaHHOM DETHOHE: a) 30HANBHEBIA, 6) MEpHAMOHAL-
uenit? Oteer: (6).
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