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BBenenue

“...Ha mom camom neboceooe, Ha KOMOpoOM KAK CUMBO]L HeU3SMEHHOU
3AKOHOMEPHOCMU NPUPOObI CIPAHCMBYIOM 8eUlble 36e30bl, CI08HO NPedCmagumenu
NPOMUBONOJIOHNCHOU KPAUHOCMU, NOABTAIOMCA 001aKa, Tbem 00XHCOb, CMEHAIOMCS
eempul, cpeou 8cex AsleHUll NPUpoobl UMEHHO me, Komopule Hauboiee KAnpu3Ho
MEHAIOMCSl, ObICMPO U HEYIOBUMO YCKOAb3AIONM OM BCAKOU NONbIMKU NOMECTUMb UX
3a oepady 3aKoHda...”

I. I'envbmzonvy

Kypc cuHONTHYECKOW METEOPOJOTHH SABISIETCS OCHOBHBIM IPU IMOJATOTOBKE
METEOpPOJIOrOB, arpoOMETEOPOJIOrOB, TMAPOJIOIOB, a TaKXe APYIUX CIIELUAIUCTOB
reorpauyecKux HarpaBJICHUH.

[Ipenyiaraemplii Kypc JEKUWNW JOJDKEH O3HAKOMUTH CTYIAECHTOB C OCHOBHBIMH
MOHATUSMHU CHHONTUYECKON METEOPOJIOTHH, & TAKXKE C 3a/[a4aMu IPOTHO3a TaKHUX
CUHONTHYECKNX 00BEKTOB KaK IIUKJIOHBI U aHTUITUKIIOHBHI.

CoBpeMeHHOE pPa3BUTUE CHUHOINTHUYECKOM METEOPOJIOTHM, IMOSBICHUE HOBBIX
METOJ0B MPOTHO3a MOTO/bI, UCIIOJH30BAHUE HOBEUIIIMX KOMIIBIOTEPHBIX TEXHOJOTHI
U KOCMHYECKMX CPEJICTB IIpeArnoyiaraeT H3MEHEHHE B3IVIAAa Ha MpooemMy
MPEICKa3aHus SIBJICHUA U YCJIOBUM MOTOAbl M JOJDKHO YYUTHIBATHCS MPU YTECHUU
JICKITUM.

B pamkax paHHOro kypca JEKIMHA H3JIOKEH AaJanTUPOBAHHBIA HAy4YHBIN
MaTepuag MO yKa3aHHOM mpoOsieMe, YTO TO3BOJIUT CTYJEHTaM YCIENIHO
MOJATOTOBUTHCS K CAAYE PK3AMEHOB U 3a4€TOB.



1. IlpeameT CHHONITHYECKOH METEOPOJIOT U
1.1. OcHoBHBbIE OHSAATHSA CHHONITHYECKOH METeOPOoJIOTHH

CuHonTu4yeckass MereopoJiorusi (0T rped. synoptikds — cmocoOHbI Bcé
0003peTh), paslen Memeoponocuu, WIYJAIOMIMA aTMOC(EpHBbIE  IMPOIECCHI,
OTIPEMICTISIONINE YCIOBUS 10200bl M UX W3MEHEHHS C IEIbI0 pa3paboTKH METO/IOB
NPO2HO3a NO200bL.

CuHONITHYECKAs METEOPOJIOTHS U3y4YaeT Te aTMOC(epHbIe TMPOIECChI, KOTOPHIE
pa3BUBAIOTCS Ha OOIIMPHBIX TEPPUTOPHUAX U MO MacmTabam OTHOCSATCA K 3BEHBSIM
o0mient yupkyrayuu ammocgepsl (MUPKYISITUOHHBIE CHCTEMBI).

UccnenoBanusi 3TUX TMPOIECCOB OMUPAIOTCS HAa (U3UYECKUE 3aKOHbI,
OTIPEICIISIFONTNE W3MEHCHHS CBOWCTB BO3JAyXa M €ro JBIKCHHE, TPU OSTOM
VUYUTBHIBAIOTCS IIMPOTA MECTa, C KOTOPOM CBSI3aHO KOJMYECTBO MPUTEKAIOIICH
COJIHCUHOW DHEPTUM, a TAKKE XapaKTep U CBOMCTBA MOACTUJIAIONICH MOBEPXHOCTH
(cyma, xapaktep e€ penbeda, MOpe), peaTusyrollel 3Ty »Hepruto. Mexay
MOJACTHIAIONIECH MOBEPXHOCThIO M aTMOC(EpOoil CyIEeCTBYEeT HEMpEphIBHBIN O0OMEH
TEIJIOM, BJIArOM U MPUMECSIMH PA3HOTO POJIa.

B paznuubbix oOnacTsax 3eMid 1MOj BIMSHUEM TEIUIOOOMEHa C 3E€MHOM
MOBEPXHOCTBIO  (POPMUPYIOTCS  8030VUWiHble Maccbl Tpormochepbl €  pa3sHBIMU
CBOMCTBaMU; MOTPAHUYHBIE 30HBI MEXIAY HUMH IPU ONPEAEIEHHBIX YCIOBUSIX
npeBpamaTcss B peskue atMmochepusie (poHThl. Ha 3THX (poHTaX BO3HUKAIOT
atMoc(epHbIe BOJIHBI C JIJIMHAMHU B COTHHM W THICSYU KM, KOTOPBIE B JaJIbHEHUIIEM
Pa3BUBAIOTCS B BUXPU C IOHUKEHHBIM U MOBBIIICHHBIM aTMOC(EPHBIM TaBICHUEM —
YUKTIOHbI YT AHMUYUKIOHBL.

Bo3HUKHOBEHHE, pa3BUTHE U NEPEMELICHUE LUKJIOHOB M aHTULHKIOHOB, WU
TaK Ha3blBaeMas LMKJIOHHYECKAsl NEATEIbHOCTh, OINpenessieT cOo0OW HM3MEHEHUs B
pacnpezieieHud BO3AYIIHBIX MacC M TpaHC(OPMALMIO MOCIETHUX, @ TEM CaMbIM U
nepeMeleHre U 3BOMoLMI0 (PpoHTOB. Bmecre ¢ LUKIOHAMM, aHTULHKIOHAMH,
BO3JIYIIHBIMA MaccaMyd U (pPOHTaMU NEPEMEIIAIOTCS CBA3aHHbIE C HUMHU 00JacTH
00JJaKOB M OCAJKOB M MPOUCXONAT JIOKAJIbHbIE (MECTHBIE) H3MEHEHHUS BETPA,
TEMIEPATYPbI U BIAXKHOCTH BO3AyXa U JPYTUX CBOWCTB aTMOC(EpHI.

Takum 00pa3oM, TPOTHO3 IMKIOHWYECKOW JESATEIHLHOCTH, OMPEACISIOnei
HEMPEPhIBHBIE WM3MEHEHUsS B XapakTtepe OoOIIell NupKysuu arMochepsl U B
pacnpeneneHud MOroibl, OTKPBUI IyTh K IPOTHO3Y IOrOAbI, 10 KpaWHEW Mepe Ha


http://www.cultinfo.ru/fulltext/1/001/008/075/990.htm
http://www.cultinfo.ru/fulltext/1/001/008/090/172.htm
http://www.cultinfo.ru/fulltext/1/001/008/093/061.htm
http://www.cultinfo.ru/fulltext/1/001/008/121/104.htm
http://www.cultinfo.ru/fulltext/1/001/008/006/080.htm
http://www.cultinfo.ru/fulltext/1/001/008/120/950.htm
http://www.cultinfo.ru/fulltext/1/001/008/063/004.htm

nepuoj A0 HECKOJIbKUX CYTOK. M3ydeHue mociaegoBaTeIbHON CMEHBI THUIIOB OOIIEH
HUPKYJSIUA aTMOC(Ephl JIEKUT B OCHOBE OOJIBIIMHCTBA COBPEMEHHBIX MOMBITOK
pelieHus 3a1a4u U JIOJITOCPOYHBIX IPOrHO30B MOTOIBI.

PaGounii MeTON CHMHONTHYECKOM METEOPOJIOTMM —  OJHOBPEMEHHBIN
MPOCTPAHCTBEHHBIN aHAJIN3 Pa3BUTHSA aTMOC(HEPHBIX MPOLIECCOB U CBSI3aHHBIX C HUM
YCJIOBUM NOTOJbI MPU MOMOUIU CUHONMUYECKUX Kapm, WA KApT IMOTO0Jbl, KOTOpPbIE
MOIPA3NICTSIOTCS] HAa TPHU3EMHBIE (M0 HAOMIONCHHUSIM Y TIOBEPXHOCTH 3eMJIH) U
BBICOTHBIE (JIJI1 pa3HBIX YPOBHEH B aTMocdepe).

[IpencraBieHre O COCTOSIHMM aTMOC(Epbl Ha Pa3IMYHBIX BBICOTaX (TJIaBHBIM
o0pa3oM O pacrlpe/ieJICHUU JaBJICHUs, TEMIIEPATyphbl U BIAXXHOCTH BO3/1yXa, a TaKkKe
BETpa) IMOJYy4aloT C MOMOINbI0 KapT Oapuueckoil Tomorpaduu. KapTbl moross
MO3BOJISIIOT YCTAHOBUTH CTPYKTYPY, DBOJIIOIHUIO M JBUXKEHUE BO3AYIIHBIX Macc,
aTMOC(epHbIX (POHTOB, IUKIOHOB, AHTUIIUKIOHOB, CHIPYUHbIX MeYeHUll U JPYTux
o0pa3oBaHUH.

[ToMuMO KapT MOTOJBI, B CHHONTHYECKOM aHAJIM3E€ HCIOJB3YIOTCS U JIPYTHE
Matepuainbl: gotorpadpun 00JIAYHOCTH, MOJyYaeMbIE€ MPU TEICBU3MOHHOM CHEMKE
3eMiIi ¢ METEOPOJIOTMYECKHX CIyTHUKOB, JaHHbIE HAONMIOJIEHUNA 3a oOOJaKaMmu,
ocaJlKaMd U JPYTUMH SIBJICHUSAMH TIOTOJbl C IOMOIIBI0 METEOPOJIOTUUECKHUX
PaauoIOKaTOpoB U T. . Ha ocHOBE 3aKOHOMEPHOCTEH, BBIABICHHBIX MPHU W3YYCHUHU
BCET0 3TOr0 JMIHUPUUYECKOTO0 MaTepuana, Ha 0a3e TUIPOJMHAMUYECKOW TEOpHH,
MPEUMYIIIECTBEHHO YMCIICHHBIMA METOJaMH, COCTABIISTFOTCS] TIPOTHO3BI ITOTOTBI.

1.2. Hcropusi pa3BUTHSI CHHONITHYECKOH MeTEOPOJIOTHHU

ITepBbie NONBITKU MPEABUICHUS MTOT0JIbl, OCHOBAHHBIE HA MECTHBIX ITPU3HAKAX,
OTHOCATCA K TUIyOOKOM npeBHOcTU. HaOmironeHus 3a morogoi MOXHO BCTPETHUTH Y
MHOTUX JIPEBHUX aBTOPOB. JIETONMMCH, HCTOPUYECKHUE CBUJIETEILCTBA, Cardl, JIETEH/IbI
MOMOTal0T BOCCTaHaBJIMBATh KiumaT nponuioro. Hampumep, B "Onmccee" I'omepa
BCcTpevaeTcss Habmonenue, uto llpuuepHomopre — cTpaHa, "OKyTaHHash MIJIOIO H
Tydamu'", o KoTopoMy no3aHee npodeccop Mynbranosckuii b.11. mpumen k BeiBoYy,
MO3KE MOJTBEPAKIACHHOMY MHOTMMH HMCCIEAOBATENSAMU O NoxosoaaHuu okoiao 1000
JeT A0 Hameu 3pbl B 3ToM panoHe. B kuHurax bopucenkoa E.II. u Ilacemkoro
coOpaHbl MMEIOILIMECS C JAPEBHUX BPEMEH CBEJICHHS O TOTOJ€ M CBSI3aHHBIX C HEM
COOBITHSIX Ha TEPPUTOPUH HAIIIETO TOCYIapCTBA
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[Tocne nzo6perennss B 17 Beke OapoMeTpa IENalvCh MOMBITKU MPEACKa3aHUs
MOTObI IO U3MEHEHUIO aTMOC(EPHOTO JaBICHUS B JAHHOM ITYHKTE.

[TepBas ceThb METCOPOIOTMYCCKMX CTaHIMK ObLia co3maHa B Mramum cpasy
nocJie n300peTeHus pryTHoro 6apometpa (1654 r.).

B Poccum nepBble peryisipHble MHCTPYMEHTAJIBHBIE METEOPOJIOTUYECKHUE
HabmoaeHus ObiTM Havatel B [lerepOypre B 1725 r. mo MHHUIMATHUBE YUYPEKICHHON
ykazoMm Ilerpom I “AxanemMun Hayk M BcsAdeckuX MCKyccTB”. llepBble HaOmroneHUs
Ben akaneMuk Maiiep. B 1725 r. Benukas CeBepHast 3kcnie[uuus, o1 pyKOBOACTBOM
Butyca bepunra, cHapspkeHHas no ykazy Ilerpa I, opranuzoBasna okosio 20
METEOPOJIOTHYECKUX CTAHIIUHI IO MYTH CJICTOBAHMUS.

[lepBasg Mmeteopomoruyeckass cetb B Poccum n3 24 METEOpPOJOTMYECKUX CTAHUUN
Bo3HUKJIa B 1733-1744 rr. takxe Onaromapsi nesrenbHocT Benukoir CeBepHoit
JKCIIEIMLIMU, HO 00MeH nH(popManuen ocymecTBuiics Toybko yepe3 100 net. B 1835
r. BeinyiieHa nepsas (B 1837 r. — Bropasi) uHCTpyKuus ‘“PyKkoBOJCTBO K JieTaHUIO
METEOPOJIOTUYECKUX U MATHUTHBIX HAOTIOIEHUIN .

[lepBy10 MOMBITKY MOCTPOEHUS MPOTHO3HBIX KapT mpeanpuHsii B 1826 romy
Hemenkuii yuéneli I'. B. bpannec. Ho Tonpko m3obOpereHue Tenerpada cosnaio
MPEANOChUIKM I IIUPOKOIO Pa3BUTHA CHHONTHYECKOTO METOJa W IO3BOJIUJIO
co3aaTh cayachby no2oowvl. IIpakTUYECKUM TONYKOM K ATOMY TocCiHyxuia Oyps 14
depans 1854, Bo Bpemst kotopoid B banakiaBckoilt Oyxte moru0iao MHOTro Kopabiei
aHry0-ppaniy3ckoro (hiaoTta, nericreopasiiero Ha YépHom mope B nepuon KpsiMckoit
BolHbI (1853—56). @paniysckuii yuéHeii Y. JleBepbe mnpocieanst nepeMenieHue
3TOM Oypu B EBpore mo mJaHHBIM MUMEBIIUXCSI HAOJIIOACHUN U MPUIIET K BBIBOY, UTO
e€ MOXHO OBUIO CBOEBPEMEHHO IMpeacKa3aTh NPU YCIOBUM OOMEHA JaHHBIMU
HaOJII0JICHU MEXly pa3HbIMU cTpaHamu. B I'maBHyr0 pusnueckyro odbcepBaTOpHIo B
[TerepOypre MeTeOpOJOTHYECKHE TeIeTpaMMbl Hadaau rmoctynath B 1856, a B 1872 B
Poccun mnox pykoBoacTBoM M. A. Peikau€éBa HayaToO WU3JAaHUE €XEIHEBHOTO
oromterens noroasl. [lepBoe mTopMoBoe mpeayrnpexaeHue mo bantuiickomy Mopio
obu10 1aHo 10 okTAOps 1874.

Emgé no opranuzanuu ciyx6s noroasl I'. B. Jlose (1837) B ['epmanuu npuién
K BBIBOJy, 4YTO M3MEHEHUS TIOTOJbl B YMEPEHHBIX MIMPOTAX OOBICHIIOTCS
MOCJIe0BaTEILHON CMEHOM TMOJSPHBIX W AKBATOPHAIBHBIX MOTOKOB BO3yXa U YTO
Bce aTMOC(EepHBIC IBMKSHHS UMEIOT BUXPEBOM XapakTep.
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B 60-x rr. anrnmiickuii yu€neiidi P. ®duupoii, pa3BuBas Bo33peHus J[lose,
J0Ka3all, 4To B arMoc(epe YMEpPEeHHbIX ILIMPOT BCErAa OOHApPYKUBAIOTCS
IIEPEMEKAIOIIMEC TEYEHUS NOJIIPHOIO M TPONMYECKOTO BO3AyXa, Ha TPaHULAX
MEXIy KOTOPBIMU BO3HUKAOT IMKJIOHBI.

OTU B3MJSABI IPU PEAKON B TO BPEMSI CETH METEOPOJOTUYECKUX CTAHIIMA HE
MOTJIM OBITh MOATBEPKICHBI M TIOATOMY HE MOJIYYUIN PAa3BUTHUS; 10 ITOU e MPUUUHE
B MOCIEIYIOIIUE TOJbl HUCCIEAOBAHUS OTPAHUYMBAINCH MPEUMYIIECTBEHHO
U3YYEHUEM 0COOEHHOCTEH bapuueckozo nojisi y 36MHOU MOBEPXHOCTH.

B 20-e romet 20 B. HOpBexkckue yu€Hwie B. bnepknec, f. beepknec, T.
bepxepon u npyrue 6oiee TOYHO CHOPMYTUPOBAIM MPEACTABICHUS] O BO3YIIHBIX
Maccax M arMochepHbIX (POHTAX, MPEIJIOKUIU CXEMbl IBOIIOIUU IUKIOHOB H
AHTULIMKJIOHOB M Pa3BUJIM BOJHOBYIO TEOPUIO IIUKJIOTEHE3a.

Coserckas mkona C. m. co3maBanack Tpyaamu A. W. Acknazus, C. 1L
Xpomona, A. @. Jrobroka u 1p.

JlanpHeliliee pa3BUTHE CHUHONTHYECKON METEOPOJIOTUU MPOUCXOAUIO MO
3HAKOM BHEJAPEHUS B CHUHONTHYECKUN aHAIM3 a’pOJIOTHUECKUX HaOIIOACHUH,
CTaBIIMX BO3MOXXHBIMHU TIOCTIE€ H300pPETEHHsS] PAJUO30HIA, TEepBasi KOHCTPYKIUS
KoToporo Osu1a npeioxkena I1. A. Monuanogvim.

B kxonne 40 — nawane 50-Xx IT. pOCT a’3pOJOTMYECKOM CETH U YBEIMYCHUE
BBICOTHI  TMOABEMA  PATUMO30HJOB  MO3BOJWIM  OOOTaTUTh  CHHOINTHUYECKYIHO
METEOPOJIOTHUIO HOBBIMU MPEJICTABICHUSIMU, B YACTHOCTH, O CTPYHHBIX TeueHusx. C
50-x Tr. Takke WHTCHCHUBHO pPa3BUBAINCh METOJbl OMNHCAaHUS U MPOTHO3A
aTMOC(EPHBIX TIPOIECCOB C TOMOIIBID COCTABJICHHUS] M UHCIECHHOTO PEIICHUS
ypaBHEHHI aTMOC(hEpHON THAPOTEPMOAMHAMUKH.

OcHoBomnoJararouiee 3HayeHue AJig Pa3BUTHS YHMCIEHHBIX METOJIOB MPOTHO3a
uMenu padboTel coBeTckoro yuéHoro M. A. Kubena u ero nocnenoareneil. OCHOBBI
YUCJIEHHOTO JIOJITOCPOYHOIr0 MPOTHO3a Morosl Obuin 3anoxensl E. H. baunosou. 3a
pybOexxom B 3TOi o6nactu padboranu K. Pocou, nopexckuit yuénsiii P. @voppopm,
amepukanckue yu€neie . Muny, Ix. Yapnu u np.

1957 ron o3HaMmeHOBajCs MOUIMHHOM peBONIIOLMEN B ciayxOe moroasl — 4
OKTsIOpst 1957 T. HAa OKOJIO3EMHYIO OpPOUTY BIEPBBIC B MUPE BBIBEJICH NCKYCCTBEHHBIN
CIIyTHHK, a yxe ¢ 1958 r. na UC3 ycranaBiuBaeTcss METEOPOJIOTHYECKas anmnaparypa.
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ChnyTHMKH, C TOYKHM 3pEHHUS BO3MOXKHOCTEH HAOMIONEHHUS 3a TOroA0H, MOKHO
CPaBHUTh C TIEPBBIMH TEpMOMETpaMu U OapoMerpamu Onoxu Bo3poxaeHus.
AnmapaTtypa, yCTaHOBJICHHAs] Ha CIyTHHKAaX, MO3BOJIIET MOJy4aThb MH(MOPMALMIO O
COCTOSIHUM TIOro/ibl HA BCEM 3€MHOM IIape, CO CIYTHHUKOB BHJIHBI Cylla U OKEaHbI,
IPOMBIIIJIEHHBIE PAHOHBI M LIANKU MOJSAPHBIX JbJI0B. CIyTHUKOBas MHGpOpMaIus
no3Boyinia 0ojee OOBEKTUBHO MPOBOAUTH CUHONTUYECKUH aHAJIN3, CBOEBPEMEHHO
BBISIBJISITh BO3HUKHOBEHHE OINACHBIX M CTUXUHHBIX SIBJICHUM MOTOAbI, B YaCTHOCTH,
TaM, T'JI€ MOJIHOCTBIO OTCYTCTBYET OOBIYHASI METEOPOJIOTHYECKas HHPOpMaLH.

B 60-e rr. Hayancs HOBBIM 3Tal Pa3BUTH CUHONTHYECKOW Mereoposoruu. Ha
0a3e ruapOIMHAMUYECKON TEOPUU M YUCIEHHBIX METOJOB aHalIn3a, MPOTrHO3a MOoJei
JABJICHUS, TEMIIEPATYpPhl U BETPA OKA3aJ0Ch BO3MOKHBIM MEPEUTH K PACCMOTPEHHUIO
aTMOC(EpHBIX MPOLIECCOB B 1I€JIOM, B MaciTtade Bceit mianeTsl (k. CMaropuHckuii
u 1p., CIIIA) 1 yrcieHHOMY KpaTKOCPOYHOMY MPOTHO3Y OOIIETO XapaKTepa MOTo/Ibl
JUTs1 OOJBIIMX TEPPUTOPHIA.

Y TOYHEHHBIN JIOKAJBHBII MPOTrHO3 MOTO/Ibl HA OCHOBE ATOr0 0OILEro MPOrHO3a
NO-TIPEXHEMY TpeOyeT [eTaJbHOIr0 aHajlu3a CHUHONTHYECKUX KApT Ha MecTax.
MexyHaponHas npocpamma uccieoo8anus 2100a1bHbIX AMMOCPEPHbIX NpoYeccos
(IIMI"AIl) npegycMmarpuBaeT peUIeHUWE NPUHIUIHAIBHBIX BONPOCOB CO3JaHUs
HaJEKHOIO YUCIEHHOIO0 METO1A JOJITOCPOYHBIX IIPOTHO30B ITOT'O/IbI.

bosnbmoin Brilam B pPa3sBUTHE CHUHOIITHYECKOW METEOPOJIOTUM BHECIH
oteyecTtBeHHble ydeHble — C.W. Tpournkuii, B.M. Muxens, X.II. Ilorocsu, H.JL
Ta6oposckuii, C.I1. Xpomos, A.C. 3BepeB, b.JI. /I3epxk3eeBckuii, B.A. [»opmxuo,
B.A. byraes, b.Jl. Ycnenckuii, H.E. Kounn, A.M. O6yxos, A.C. Monus, JI.A. Ilens,
A.JI Kam, JI.T. MatBees.

1.3. Kaptsl noroapl. [IpuHuunbI cocTaBjieHus

Jlist aHanu3a atMoc(epHBIX MPOLIECCOB M MPOTHO3a MOrojAbl UCHOJIB3YHOTCS
paznuuHble cpenactBa. Cpenu HUX: HpU3EMHble U BbICOMHblE KApmbl NO200bl,
ouazpammul U 2paguku, B TOM YUCIE a3pPOJOTHMYECKUE TUarpaMMbl, BEPTHKAIbHBIC
pa3pesbl, BCIOMOTraTelIbHbIE HOMOTPAMMBI.

HpI/ISeMHble Kapnibl Nn0200bl COCTABJIAIOTCS IMyTCM HAHCCCHUA JaHHBIX,
COACPKAMMUXCA B METCOPOJIOTHICCKUX TCICIrpaMMax. HOpSIIIOK HAHECCHUA NAaHHBIX U


http://www.cultinfo.ru/fulltext/1/001/008/093/072.htm

MPUMEHSIEMbIE YCJIOBHBIE 3HAKH (CUMBOJIBI) ONPEACIAIOTCS COOTBETBYIOIIUMU
HacraBnenusamu 1o cimyxxk6e moroapl. Ha mpu3zemHbIe KapThl MOTOABI HAHOCHTCS
OOJIBIIION KOMILJIEKC METEOPOJIOTUYECKUX BEJIMYHMH U SIBJICHUH MOTOJbl, HO3TOMY OHH
SBJIIOTCSL HanOoJiee HHHOPMATUBHBIMHU.

B 3aBucumMocTH OT Ha3HAYEHMS COCTABIISFOTCS IMPU3CMHBIC KapThl ITIOI'OAbI
Pa3INYHBIX TeppI/ITopI/Iﬁi HOJIYHIapHﬁ, YaCTU KOHTHMHCHTOB HMJIM OKCAHOB, HCCKOJIBKHUX
AIMHUHHUCTPATHBHBIX paﬁOHOB.

JIns aHanu3a COCTOSIHUSI TOJIEM METEOPOJIOTHYECKUX BEJIMYHWH HAa PA3JIMYHBIX
BBICOTaX IO JaHHBIM BEPTUKAIBHOTO 30HIWPOBAaHUS aTMOC(HEpPBI COCTaBISIOTCS
8bICOMHbIE KAPMbl NO200bl: KapThl OapU4ecKol Tomorpaguu ¥ M33HTPONUYECKUE
KapThI.

H3zsnmponuueckas kapma — Kapta tonorpaduu (BbICOT HaJ YPOBHEM MOPS)
MOBEPXHOCTH PABHOM MOTEHUMAIBLHON TEMIEPATYPHI U, CIEI0BATEIBHO, IOBEPXHOCTU
PABHOM PHTPOIIMU CYXOT'O BO3yXa.

H3snmponuueckue xapmbl COCTABILIIOTCA JJIsl UCCIIEIOBATENbCKUX 1enen. Ha
HUX HAHOCST CBEJCHMS O BIAXXHOCTH BO3JYyXa M BETPE HA YPOBHE M3DHTPOIIMUYECKOU
IIOBEPXHOCTU. TOJIIHMHA CIIOA MEXKAY ABYMs H3DHTPOIIMYECKHUMHU MOBEPXHOCTIMU
XapaKTepU3yeT BEPTUKAIBbHBIM TPaJUEHT TemIepaTypbl Bo3ayxa. OJIHAKO BBICOTHI
OJHOM M TOW K€ M3IHTPOINHUYECKOW IMOBEPXHOCTM B HU3KUX M BBICOKMX MIMPOTAX
CYILIECTBEHHO pa3jn4aroTcsl (MHOTIa HAa HECKOJbKO KWJIOMeTpoB). Kpome Toro, mpu
nepexo/ie OT Ce30Ha K CEe30Hy HeoOXOAMMO MEHSTh Ha0op CTaHAApTHBIX
M3DHTPOMUYECKUX TMOBEPXHOCTENW, YTO CBSI3aHO C OMNPEACIECHHBIMU TPYIHOCTSIMH.
[TosTOMYy HW3IHTPONMHUYECKHUE KAapThl ObUIM BBITECHEHBI 0oJiee yMOOHBIMU KapTamu
Oapuueckoi Tomorpadum.

Kapmuvr 6apuueckoii monocpaguu Nonpa3nesstoTcss Ha KapTbhl aOCOJIIOTHOU
toniorpaduu (AT) u otHocutensHol Tonorpaduu (OT).

Kapmuer abconomnoti monoepaguu (AT) npeAacTaBisioT co00il KapTy BBICOT
JTAHHOW M300apUyYecKOi MOBEPXHOCTH HaJ ypoBHeM Mops. [Ipu 3Tom, oOmactsaMm c
HanOoJiee BBICOKMM ITOJIOKEHUEM HW300apHUCCKUX ITOBEPXHOCTEH COOTBETCTBYET
OoJiee BBICOKOE JaBJICHHE, a C HamOoJjiee HU3KUM — Oojiee HU3KOE NaBiieHHE. TeMm
caMblM  KapTa  aOCOJIOTHOM  Tomorpaguu  M300apUUECKOW  MOBEPXHOCTH
XapaKTEePHU3yeT COCTOSTHUE Oapuieckoro mojsi. KpoMe reonoTeHImaibHbIX BBICOT, HA
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kapTy AT HaHOCAT Temmeparypy, AeUIUT TOUYKH POCHI, CKOPOCTh M HaIlpaBJICHUE
BETpa Ha JAaHHOW M300apHueCcKOM MOBEPXHOCTH.

B HacTosmee BpeMs B OINEPaTHBHOH pabOTe CIyXKObI MOTOABI HCIIONB3YIOT
KapTbl ATgso, AT700, ATs00, ATa00, AT300, AT200, AT100, AT50.

Kapma omnocumenvuou monoepaguu (OT) nipeacTaBisieT co00i KapTy BBHICOT
HEKOTOPOW M300apHueCcKOi MOBEPXHOCTU C BBICOTOW P2 HAJ MOBEPXHOCTHIO p1. Yare

BCETO B OIEPATHBHOMN paboTe ucromb3yroT QT g .

B xomnonmHo#, OoJjiee IJIOTHOM BO3IYIIHOM Macce JaBJIEHHE C BBICOTOM
MoHMXKaeTcs OpicTpee, YeM B Teruiod. COOTBETCTBEHHO B XOJIOJHOM Macce TOJIIMHA
ClI04 lepZ MEHbIIIE, 4YeM B TemiIou. To ecTh, BeIMYMHA Hp1P2 IPSIMO
MPOMOPUMOHANIBHA cpeaHen temreparype cios T . [loatomy kapta OTHOCUTEIBHOU
Tonorpaduu SKBUBAJICHTHA KapTe paclpeleieHnus CpeaHed TemmepaTypbl Clios
MEXKTy M300apUUYECKUMH MOBEPXHOCTSIMU p1 U P2. [IOCKONBKY cpemHel TeMneparype
cnost T mpu 3aaHHBIX BEIWYHAHAX P1 U P2 COOTBETCTBYIOT ONPEAEIEHBIE 3HAUECHUS
Cpe/Hell IUIOTHOCTH P U CPEAHEro YAeIbHOro oobema V-, 1o 1o kapre OT,P? MOXKHO
CYIUTh U O PACIPEICIICHUN ITUX BEJIUYHH.

BricoThl M300apuyuecKuX MOBEPXHOCTEW BBIYUCISIOTCS MO OapOMETpUYECKOM
dbopmyIie reonoTeHIANA.

1.4. MerteopoJiornyeckasi uHGopManus

Merteoposiornyeckoid nHGOpMalUel Ha3bIBAETCS COBOKYMHOCTH CBEIACHUN O
COCTOSIHUU aTMOC(HEPhI UITU O COCTOSIHUH OTICIBHBIX METEOPOTIOTHYECKUX BEITHUH.

PasznuyaroT ciepyronme BUAbl METEOPOIOrHYE€CKON HH(POpMALUK:

1. TlepBuuHyt0 HHPOPMALIMIO O TEKYIIEH MOro/ie, HEMOCPEACTBEHHO MOTYyYaeMYIO
B PE3YJIbTATE METEOPOJOTHUECKUX HAOTIOACHUI;

2. Bropuunyio uHpopManuio — HHPOpMaLKIO 0 HaOIOAaBUICHCS IOTOAe B BUJE
pa3IMYHBIX CBOJOK, CHHONTHYECKUX KapT, ad’pOJOTMYECKHX JAUarpamw,
BEPTUKAJIbHBIX Pa3pe30B, KapT 0O0JIAYHOCTH, MOJIYYEHHBIX IO CIHYTHUKOBBIM
HaOJII0JICHUSAM U TIpoUee.
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[IpaBunbHOCT  aHaNM3a  aTMOC(EPHBIX  TPOIECCOB W YCIEIIHOCTh
COCTaBJISIEMBIX MPOTHO30B B 3HAYUTEIIBHOW CTENEHHW 3aBUCAT OT KayecTBa W
CBOEBPEMEHHOCTH MOCTYIICHUSI IEPBUYHON METEOPOIOrMY€CKON HHPOPMALIUU.

[Ipu pemeHnu 3a7a4 COCTaBJICHHSI METEOPOJIOTUYECKUX MPOrHO30B arMocdepa
JOJDKHA  paccMaTpuBaTbCs KAk  CIIOXKHAsg CHCTEMA, COCTOSHHE KOTOpPOU
XapaKTEepU3yeTcsl pAIOM NapaMeTpoB, pacCMaTpPUBAEMBIX B KOMIUIEKce. B 3ToT
KOMILJIEKC BKJIIOYAKOTCA aTMOC(EPHOE AaBJICHHUE, TEMIlIepaTypa U BIAXKHOCTh
BO3]lyXa, CKOPOCTh M HAIpPABICHHUE BETPA, MPOIYKThl KOHAEHCAIMU (00Ia4HOCTD,
OCaJIK{, TyMaHbl U MpoUee), pa3IndHble aTMOC(EpPHBIE BICHUS (TPO3bl, MBUILHBIE
Oypu u TOMy TMOAOOHOE). BONBIIMHCTBO JTHUX NapaMeTPOB HU3MEPSAETCS
HEIMOCPEICTBEHHO WM OIPEACIIAECTCS BU3yalIbHO (HAIPUMED, KOJTUYECTBO O0IAKOB
u ux ¢opma). Hekoropblie U3 HUX MOKHO MOJIYYUTh TOJBKO IIyTEM PACUETOB.

Kommiexc HU3MCPACMBIX HJIN Ha6JIIOI[aeMI)IX IMapaMCTpOB OIIPCACIIACTCA IBYM:A
00CTOSATEILCTBAMH: ONTHMAJIBHOCTBIO YMCIIA IMapaMcCTpoOB, H€O6XOIIHMI>IX JJIA
000CHOBAHHOTO aHAJIN3a COCTOSHUS aTMOC(l)GpBI 1 0COOCHHOCTSIMU HOTpG6HTCHSI.

[lepBuunass meTeoponoruveckas uWHGOPMAIUS, HWCIOIb3yeMas B CIyKOe
MOTO/bl, JIOJDKHA OTBEYAaTh HEKOTOPHIM OOIUM TpeOoBaHUSM K HeH. OTu
TpeOOBaHMsT OOOCHOBBIBAIOTCS, C OJHOW CTOPOHBI, BHYTPEHHEH CTPYKTYpOill
3aKOHOMEPHOCTSIMU Pa3BUTHS aTMOC(EPHBIX MPOIIECCOB, METOIAMH WX aHAlU3a U
MPOTHO3a M, C JIPYrOd CTOPOHBI, 3alMpocaMy MOTPEOUTENS] METEOPOJOTUUECKON
uHdopmaruu. B COOTBETCTBMM C O3TUMH  TpPEOOBaHUAMH  TE€PBUYHAS
MeTeoposiorudeckas HHPOpMaNUs JODKHA OBITh  2100aNbHOU, KOMNIEKCHOU,
CUHXPOHHOU, pe2yisapHoll u onepamuenou. IIpudem Bce 3TH TpeOOBaHUS JTOKHBI
BBITIOJIHATHCSI B COBOKYITHOCTH.

I nobanbnocms O3HA4aeT, 4YTO MeTeopoJiornueckas WHGoOpMalus A0HKHA
IIOCTYIIaTb B IPOTHOCTHUYECKUE LEHTPHl C MPUJIEralolIeil TEPPUTOPHUH, I10
pasMepaM COM3MEPUMOMN C TEPPUTOPHUEN KOHTMHEHTOB WJIM OEKAaHOB, a B psJlE
CJIy4aeB — C TEPPUTOPUHN BCETO MOJTyIIApHsl. DTO ONpPeAEAeTCs MacIITaOHOCThIO U
CKOPOTEYHOCTBIO Pa3BUTHsI aTMOC(EPHBIX IIPOLIECCOB.

TpexmeprHocms METEOPOJOTHYECKOW HWH(OpMAIMU O3HA4YaeT, 4YTO JIaHHbBIC
HaOJIIOJICHUM JOJIKHBI XapaKTEepPU30BaTh COCTOSIHUE aTMocdepbl HE TOJIBKO IO
IJIOIIAAU Ha/l OOJBIIMMU reorpauuecKuMu pailoHaMu, HO U TIO BBICOTaM, TO €CTh
B TpeXMEpHOM MpocTpaHcTBe. Takue TpeOoBaHHS K METEOPOJIOTHYECKON
uHpOpMaIMU JUKTYIOTCS TE€M, 4TO aTMOC(EpHbIE MPOILECChl PA3BUBAIOTCSA B
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3HAYUTEIILHOU TOJIIOC BO3/yXa, B3aI/IMOIleI>'ICTBPIC MCXKAY IponeccaMu Ha
Pa3INYHBIX BBICOTAX OKAa3bIBACTCA OYCHDb TCCHBIM.

Komnnexcnocms mniepBUYHON MHGOPMALIMKM OIpEAENIeTcs HEOO0XOIUMOCTHIO
KOMILJIEKCHOT'O aHaJlh3a B MEPBYIO ouepeib MOJIeH TaBJICHUs, BETPA, TEMIIEPATYPbI
U BJIQKHOCTH B IEJISIX HAMOOJIEE MOJHOTO BBISIBJICHUSI 3aKOHOMEPHOCTEN Pa3BUTHS
aTMOC(EPHBIX IMPOIIECCOB, OCOOCHHO C YYETOM B3aUMOCBSI3M B Pa3BUTHUH 3TUX
NOJIeH U Pa3IMYHbIX AaTMOC(EPHBIX SBICHUM.

Cunxponnocms O3HAYaeT MPOBEACHHE METEOPOJIOTMYECKUX HAOMIOACHU B
eauHble (U3MYECKH MOMEHTBHl BPEMEHU Ha BCEMl TEPPUTOPUHU, OXBATHIBAEMOM
HAOJIOZICHUSIMU, HAllpUMEp, Ha MOJyHIapuu. DTO TO3BOJISIET MPOBOJIUTH IS
€JIMHOTO CPOKA CPAaBHUTEIIbHBINA, 00bEKTUBHBIN aHATN3 BPEMEHHOW U3MEHYMBOCTH
MoJIe METEOPOJOTUYECKUX BEIIUYUH U SIBIICHUU, CHHONTHYECKUX OOBEKTOB, C
KOTOPBIMH OHH CBS3aHBI.

Pezynapnocms  TepBUYHOM  METEOPOJOTHMYECKONM HHQPOpMAIIMU  O3HAYAET
CUCTEMAaTUYECKOE  MPOBEJCHHE  METEOpPOJIOTMYECKUX  HaAOMIOJeHHd B
YCTaHOBJICHHBIE CPOKHU.

Onepamuenocms ~ O3Ha4aeT, 4yTo HUHPoOpMaLUs  JIOJDKHA  TOCTYIATh
HOTPEOUTENI0 B MUHMMAJIBHO JONYCTUMBIE CPOKU. DTO TaKXKe HEOThEMIIEMOE
TpeOOBaHKE K IEPBUYHON METEOPOIOTrHYECKON HH(POPMALIUH.

MOXHO  BBIICIUTH  CJCAYIONIAEC  OCHOBHBIE  CHUCTEMBI  TOJYYCHHS
METEOPOJIOTHYECKON HHPOPMAITIH:

1. HazemHas ceTb CHHONITHYECKUX U adPOJIOTHYECKUX CTAHIIHIA.

2. CynoBble, CTallMOHApHbIE U Jpeddyrole aBTOMATHYECKHUE OyHKOBBIC
MOPCKHE THIPOMETCOPOJIOTHUSCKIE CTAHIIHH.

3. Mereopoornueckue paanuoIOKallMOHHbBIC CTAHITHH.

4. Meteoposornueckas KOCMUYECKas CHCTEMA.

5. ABuanuoHHas pa3BeKa MOTroIbI.

Cunonmuueckumu cmavyusmy TPUHATO HA3bIBaThb T€ CTaHIWH, KOTOPBIE
HEMOCPEACTBEHHO U PEryJsIpHO HCHOJB3YIOTCS B ciyx0Oe mnorogsl. Ha
CHUHOINITUYECKUX CTAaHIUSAX MPOBOJATCA HAONIONEHUS 3a aTMOC(HEpHBIM
NABJIICHWEM, TEMIEPATYpOM M  BIAXKHOCTBIO BO3AYyXa, CKOPOCTBIO U
HaInpaBJIeHUEM BETpa, KOJIMYECTBOM, (OPMOW M BBICOTOM HMXKHEW TpaHUIIBI
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00J1aK0OB, JaThbHOCTHIO BUJIMMOCTH B TOPU30HTAIILHOM HAIIPaBICHUU, BUIOM U
KOJIMYECTBOM aTMOC(HEPHBIX OCaIKOB, OCOOBIMH aTMOC(HEPHBIMHU SIBICHHUSIMHU
(TymaHn, rpo3a, nbIIbHas Oyps, TOJI0JIEN U IPYTHe).

Asponocuueckue cmanyuy OCYIIECTBISIOT BEPTUKAIBHOE 30HAMPOBAHUE
atMocdepbl € TOMOUIBI0 TEIEMETPUUECKUX MNpUOOPOB — paguo30HII0B. B
pe3yibTaTe 3TOrO MOJY4YaloT JaHHBIE O JIABJICHUHU, TEMIIEpAType, BIAXKHOCTH,
CKOPOCTHU Y HaIpaBJICHUH BETPA HA PA3IUYHBIX BHICOTAX.

CuHonTuyecKkue CTaHOUHU OOJIKHBI OTBCYATh OIIPCACIICHHBIM YCIIOBHUAM:

1. TouHnoe ompeneneHue reorpaUYecKux MIUPOTHI M JOJTOTHI, a TAKXKE

BBICOTHI CTAHIIMU HaJl YPOBHEM MOPHI.

OOciy>)xMBaHUE CTAaHIMU KBATH(PUIIUPOBAHHBIM [IEPCOHATIOM.

3. OcHamieHue CTaHIUA HEOOXOJUMBIM MHHUMYMOM  CTaHIApTHBIX
MTOBEPEHHBIX TTPUOOPOB.

4. IlpoBenenne HAOMIOJEHUWNA MO OJHOTUIHOW MporpamMmMe H B
ONpENEICHHOM TOPSAJIKE, COTJACOBAaHHBIM €  MEXIYHapOJIHBIMU
METEOPOJIOTUYECKUMH OPraHU3aIUsIMU.

5. OcHalleHue CTaHUMNA  COBPEMEHHBIMM  CPEACTBAMU  CBSI3M IS
MTHOBEHHOM mepedaud pe3yJbTaToB HAOIIOACHUM B YCTAHOBJICHHBIE
azapeca.

6. Penpe3eHTaTUBHOCTh CTaHIMU, peE3yJIbTaThl HAONIOJACHUN KOTOPOU
JOJIKHBI OBITh XapaKTEPHBIMU JJIs1 JAHHOTO paiioHa.

A

CUHONTUYECKUE CTAaHIUM HA3EMHOM CETH TPOBOMAST CHUHXPOHHBIC
Meteoposiorndeckue Haomogenus B 00, 03, 06, 09, 12, 15, 18, 21 yac
MOCKOBCKOT0 AekpeTHoro BpeMenu. Cpoku 03, 09, 15 u 21 yac Ha3bIBaroTCs
OCHOBHbIMU CcuHOnmuyeckumu cpokamu. OCTallbHbIe CPOKHU Ha3bIBAIOTCS
O0ONOIHUMEIbHBIMU.

AdpOJIOrTHYeCcKre CTaHIMK, BXOJSIIME B COCTAaB HA3eMHOM CETH,
Mpou3BOAAT 30HaAMpoBaHue arMocdepsl B 03, 09, 15 u 21 yac MOCKOBCKOTO
JIEKpPETHOr0 BpeMeHH. OCHOBHBIMM B IAHHOM CiIydae SBJSAIOTCS cpoku 03 u
15 yacos.

Kaxnmas cuHOnTHMYecKas U adpoJIoTMYECKas  CTaHIUU  UMEIOT
MATU3HAYHBIA HOMEp, Ha3bIBaEMBIM uHOekcom cmanyuu. llepBble nBeE
udpel  03HAYAIOT HOMEP OOJBIIOro reorpaduyeckoro pailoHa, B KOTOPOM
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pacnonoxeHa ctanuud. [locnenuue Tpu nudpel — 3T0 TOPSAKOBBIA HOMED
CTaHILIMHU B IIpesieax JaHHOTO paiioHa.

PGSYHBT&TLI Ha6JIIO,ZI€HI/Iﬁ CUHOIITUYCCKUX U aA3POJIOTHYCCKHX CTaHHI/Iﬁ
KOOUPYIOTCA HI/I(l)paMI/I N OTIIPABIIAIOTCSA B YCTAHOBJICHHBIC aapeCa B BHIAC
TCICTPaMM, COCTOAINNUX U3 HCCKOJIBKUX IIITU3HAYHBIX I'PYIIII. KOI[I/IPOBaHI/IC
PE3YJILTATOB Ha6JIIOI[€HI/Iﬁ OCYHCCTBIIACTCA B COOTBCTCTBHNHU C
CYmCCTBYIOIIUMHU JOKYMCHTaMHU - MCKAYHAPOIHBIMU
MCTCOPOJOTUICCKUMHU KOAaMHU.

Cepbe3HBIMU HEAOCTaTKAaMH CETH HA3eMHBIX CTaHIHUM  SBIISIOTCS
HEJIOCTAaTOYHAs IIJIOTHOCTh CETH CTaHIMH B psie paiOHOB U JHUCKPETHOCTH
HaOIIOICHUIA.

[locTosiHHO nelicTBYyIOIIAss CHUCTEMa MOJy4YeHUs HUH(opManuu B
MupoBoM oOKeaHe BKJIIOYAET B CeOs B KAyeCTBE OCHOBHBIX AJIEMEHTOB
OCMPOBHBIE 2UOPOMEMEOPOTIOCULECKUE CIMAHYUU U CYOd NO20OWbL.

OcmposHvie 2udpomemeoponocuveckue CcmaHyuy B OCHOBHOM HeE
OTJIMYAIOTCA OT CHHONTHUYECKMX CTaHUMM HazemMHOM cetu. OHu
OCYIIECTBIISIOT Ty € IporpaMMy HaOJIIOJCHHN M O0O0JamaloT TEMHU XKe
JIOCTOMHCTBAMU M HejocTtarkamMu. OIHAKO COBEPIICHHO OYEBHHO, YTO
OCTPOBHBIE THUAPOMETEOPOJIOTUYECKHUE CTAHIMU HE MOTYT PEIIMTh 3aJauy
OCBEIIEHUS METEOPOJOTMYECKUMH JAHHBIMU aKBAaTOpHUM MUpPOBOTO OKeaHa
M3-3a UX MaJOYHUCICHHOCTH M OOJIBIIION YIaJeHHOCTH APYT OT ApyTa.

Cyoa no2o0vi — IOCTOSIHHO JIEHCTBYIOINE OOBEKTHI, OCHAIIICHHBIE BCEH
HEOOXOMUMON CHEIHAIbHOW THUIPOMETEOPOJIOTUUECKON ammapaTypod u
HaJUICKAIMMUA  CPEACTBaAMU  CBsI3W. [IporpamMma MeETEOpPOJIOrMYECKUX
HAOJIIOICHUI Ha CyJax MOToJbl Ta K€, YTO M Ha CYXOIyTHBIX cTtaHiusx. C
CYJIOB TIOTOJIbI IPOU3BOIUTCS PETYIIAPHOE PATMO30HANPOBAHNE aTMOC(hEPHI,
a C HEKOTOPBIX M3 HUX U pPaKeTHOe 30HaupoBaHue. Kpome toro, Ha cyaax
MOTO/IbI TPOBOJISATCA KOMIUIEKCHBIC THAPOJIIOTMYECKUE HAOIIOICHHUS.

Pe3ynbraThl HAOMIOJEHUM HEMEIJIEHHO TMEepelalTcs MO pajauo B
3aK0IMpOBaHHOM Buze. Koa s mepegayu CyJ0BBIX METEOPOJIOTUUECKUX
HaOJIOICHM B OCHOBHOM TaKOM JKe€, KaK W JJIsA Iepeladyd Ha3eMHBIX
TAHHBIX.
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Paouonokayuonnvie cmanyuy Mo3BOJIAIOT OCYILECTBIATh HENPEPBIBHBIN
0030p cocTosiHUA aTMOC(epbl Kak BO BPEMEHHU, TaK M B IPOCTPAHCTBE.
Bcenencteue 3Toro B mosie ux o630pa MONaAalOT TaKUE SIBIEHUS, KOTOPbIE
HEBO3MOXXHO 3a()MKCHpPOBATh JIOCTATOYHO TIOJHO MPH JUCKPETHBIX IO
BPEMEHM U TPOCTPAHCTBY HAOJIIONEHUAX TPAAULMOHHOW HAa3eMHOM CETH
CHUHOIITUYECKUX CTaHLIMH. DTO B MEPBYI OYEPEIb OTHOCUTCA K Ky4eBO —
JOXAEBBIM O0JIaKaMm, JINBHSM, TPO3aM U HEKOTOPBIM APYTUM aTMOC(HEPHBIM
aBiieHUsAM. CyIIECTBEHHYIO POJb METEOPOJIOTHUECKUE PATUOIOKAIIMOHHBIE
CTaHLIMM HWIPAIOT B OOHAPYKEHUU M MPOTHO3E OINACHBIX aTMOC(EpPHBIX
ABJICHUM, B OOHAPYKEHUU TPOIMYECKUX IMKIOHOB U H3YYEHHHM MX

CTPYKTYPBHL.

Memeoponocuueckas kocmuueckas cucmema (MKC) coctouT u3 AByX
NOJACUCTEM: KOCMHUYECKOM © HazemHol. Kocmuueckas mnojcucrema
BKJIIOYAET HaxXoJsnIMecss Ha opbute creuuanuzupoBanneie HWC3
(MCKYCCTBEHHBIE CITyTHHUKHM 3€MJIH), a Ha3eMHas MOJICUCTEMa — Ha3eMHBIM
KOMILJIEKC IpueMa, 00pabOTKH U paclpocTpaHeHus1 HH(popManuu.

Cneunannu3npoBaHHbIE METEOPOIIOTHUECKHUE 14(0€ OCHAILICHBI
amnmapatypol  AByX  THUIIOB: oOecnedyuBawIlel U CHelUaTbHOM.
OOecneunBaromias amnrapaTypa yAEpXKUBAaeT CIYTHUK B OINPEACICHHOM
MOJIOKEHUU Ha opOuTe, a Takke O00EeCrneYrBaeT >SHEPreTHYECKHUE
MOTPEOHOCTH, KOHIAUIIMOHUPOBAHHUE YCIOBUM Ha CIyTHUKE, KOHTPOJIb 3a
paboToll BCEX CHUCTEM CITyTHHKA, OMpENEICHUE IMOJO0KEHUsS CIyTHHKA Ha
opbute. CrenuanpHas Hay4Has anmaparypa — 9TO Ta anmaparypa, ¢
MOMOIIBI0O KOTOPOW OMPENEIISIIOTCS HETIOCPEACTBEHHO MJIM OMOCPEAOBAHHO
COOTBETCTBYIOIIIME METEOPOJOTMYECKUE TMapaMeTpbl. IJTa ammaparypa
paboTaer Kak OO30pHO — HW3MEpUTENbHAsA, ICHCTBYIOIIAs Ha TPUHIIHUIE
AKTUBHOTO WJIM TIACCUBHOTO 30HJUPOBAHUS aTMoc(epbl B pa3IMYHBIX
y4acTKax d3JIGKTPOMAarHUTHOrO cHekrpa (ONTHYECKUM BUIUMBIA U
nH(ppaKpacHbIi, paguoauana3ox 1 1.1.). CIyTHUKHA MOTYT pa0oTaTh B IBYX
peX)rMax: 3alIOMUHAHUS U HETIOCPEACTBEHHOMW Mepeiavn.

B nmnocnennue naBa necATwieTds OonbIION  00bEM  CIyTHUKOBOM
uH($OpPMaIMU CTaJl JOCTYIHBIM IIUPOKOMY KPYTY IMOJIb30BaTesel Oaaronaps
ro0anbHOW KOMIbIOTepU3aluu. JlaHHBIE O COCTOSIHUM aTMoc(epbl U
OKEaHOB NOCTYIAKT C KOCMHYECKOW MOJACUCTEMBbI B TJIABHBIE HA3EMHbIC
neHTpsl npuema uHpopmaruu (puc.l). KoopauHupyromyio ponb B



16

MEXIyHapOAHOM  oOMeHe  uHGOpMaluell  BBIMOIHSET
MeTeopoiiornieckas opranuzanus (BMO).
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Pucynok 1 - CeTb KOCMHYECKUX HAOIIOICHUM 3a aTMOchepoit 1 3eMHOM

MTOBEPXHOCTHIO.

N3 pucynka 1 BuaHO, 4TO HAONIOACHUS B TJ00QIBHOM MaciiTadbe
BEYTCsI C TIOJIIPHO-OPOUTAIIBHBIX M T€OCTAIMOHAPHBIX METEOPOJIOTHYECKUX
UCKYCCTBEHHbIX cnyTHUKOB 3emun (MHMC3). B omepatuBHOM pexume
MEXIyHapoHbIH oOMeH ocymecTBiasiercs ¢ MUC3 cepun NOAA (Ha
opoute Qynknuonupyer yxke NOAA-17) m ¢ MUC3 Mereocar-7. B
HACTOSIIIIEe BpeMs B OOMEH BKIIIOYAIOTCA JaHHBIE 5 TeOCTaIMOHApPHBIX
MUC3 — METEOCAT-5,7, GMS-5 (3amenen na GOES-9), GOES-EAST,

GOES-WEST).

YHukansHOCTh MeTeoposiornueckux HMC3 3akiroyaercs B TOM, 4YTO,

mpou3BOAs 0030p C OONBIIMX BBICOT, OHH JIAlOT

BO3MOXHOCTB:

- TPOBOJUTH HAOIIOJIEHUS OJHOBPEMEHHO B TIJIOOATBHOM MacmTadbe B

HEIMPEPBIBHOM PEXUME;
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- Ha0JIIOAaTh KPYMHO- U ME30MACIITa0HbIE CUCTEMBI MTOTOJIbI C OJTHOM U TOMN
e TOYKH 0030Da;

- IIPOBOAUTH MOHUTOPHUHT M CBOEBPEMEHHOE OIOBEIICHUE O 3apOKICHUH U
OpUOIMKEHUU KOPOTKO JKUBYIIMX OINACHBIX IIMKJIOHOB Makpo- U
Me3oMacuITaba, Co3/1a0lMX ITOPMOBBIE YCIIOBHS;

- TMPaKTHYECKHW MTHOBEHHO TIPOBOJWTH W3MEPEHUS, CKaHUPOBAHUE,
JaCTUYHYIO0 00pabOoTKy 00IbIINX 00BEMOB HHGOPMAITUH.

Hogeliue cucteMbl KOMMYHHMKalUWd (CBS3U), HHTETPUPOBAHHBIC B
HOBBIE CEpHUH CITyTHHUKOB, IMO3BOJISIFOT ABTOMATHYECKHU MEPENABATh JIAHHbBIC
m3mepenui kak ¢ MMHMC3, Tak u uyepes3 MMUC3 HenmocpeaCTBEHHO
NOTPEOUTENSIM B OTIEPATUBHOM PEXKHUME.

Perynspubeie HaOMIOACHUS C MOMOIIBIO MPUOOPOB, YCTAHOBJICHHBIX Ha
MUC3, obbenunstorcs B [nmobanmpHyro cuctremy HaOmogeHuin (GOS —
Global Observing System), koTopas sBISeTcs dYacTbio [oOanbHOMU
Cucremnl crnexenus 3a norojoit (World Weather Watch). OcHoBHast 1ienb
onepatuBHo cetu MMUMC3 — oOleHKa KHHEMATHUKd U JUHAMUKH
aTMOC(EpHON IUPKYJISIUN B PEaJIbHOM PEXKUME BPEMEHU Ha PETYISIPHOU
ocHoBe. B oneparuBHOM pexxkume nHpopmannio MUC3 npunumarot B 125
cTpaHax mupa Ha 6osiee yeM 1000 mpueMHBIX CTAHIIUM.

Asuayuonnas (unu camonemuas) pazeeoka no2oosl MOJydusaa MUPOKOe
pacmpocTpaHeHHE  KaKk  BCIIOMOTaTelbHAas ~ CHUCTEMa  MOJIyYCHHUs
MeTeoposiorundeckoil mHbopmarnmu. OCHOBHasl €€ 3ajada — IPOBEACHHE
WHCTPYMEHTAJBHBIX U BU3YaJbHBIX HAOJIOJCHUM 3a YCIOBHUSIMHU TOTOJBI C
camoJieTa B 3aJJaHHBII MOMEHT B OMNpEIEICHHOM MYHKTE. ABHAlMOHHAsS
pa3Be/iKa MOTObl MOXKET MPOU3BOAUTHCS B ONEPATUBHBIX IEJISIX, TJIABHBIM
oOpazoM mJjis 0OecreueHus MOJIETOB CaMOJIETOB, WM B HAYYHBIX IIEJISIX.
Pa3HOBUAHOCTSIMY aBHAITMOHHOW Pa3BEAKH TTOTOBI SBIISIOTCS:

1. AspoapoMHOe 30HAUpOBaHHE aTtMocepbl — HaOMOIEHUA 3a
YCIOBUSIMU TIOTOJIBI IO 3a/IaHHOM BBICOTHI B pallOHE adpopoma.
2. MapmpyTtHoe 30oHaupoBaHue atMmochepbl — HaOmoOmeHHUS 3a

YCJIOBUSIMH TIOTOJIBI TIO BBIOPAHHOMY MapIipyTy.
3. IlomyTHBIC BU3yasibHBIC HAOMIOACHHUS 3a YCJIOBHSMH TOTOABI Ha
pENCOBBIX CaMOJIETAX.
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[Ipy aBUMAMOHHON pa3BEOKE IMOTOAbl IMOJYYAIOT CBEACHHS 00
oOnayHoCcTH (O HIDKHEW M BEpXHEH rpaHuIax, MpociIoWKax B oOJsakax,
TypOYJIEHTHOCTH, OOiefeHeHnH, ()a30BOM COCTOSIHMM), HAKIOHHOW U
MOJIETHOM JalbHOCTH BUIUMOCTH H T.JI.

Bcemupnas city:x06a morozipl - cuctema, coctosiiiasi U3 TpéX MUPOBBIX
u Ooyee JBaaUaTH PETUOHAIBHBIX METEOPOJIOTUYECKUX LEHTPOB,
COCIMHEHHBIX MEXIy COOO0H KaHalaMHu OBICTPOJEHCTBYIOLIEH CBS3H.
MupoBsie 11eHTpel HaxoaiTrcs B MockBe, Bammurrone u MensOypHe.
OcHoBHas 1ens BeceMupHO# ci1y0bI TOTOIbI — IIEHTPAIU30BaTh COOp U
00pabOTKy CBEJICHUN O COCTOSIHUU TOTOJbI Ha BCEM 3€MHOM MIape s
YIIyYIIeHHUs] U 00JierdeHus] paboThl HAIMOHAIBHBIX METEOPOJIOTHYECKUX
cityk0. MHUpOBbIE U pPETMOHAIBHBIE LEHTPBI PACHPOCTPAHSIOT FOTOBBIE
KapThl U CBOJKHM TeKyllell u Oyaylieil moroisl U COCTOSHUSI OKEaHOB,
KOTOpBIE UCIIOJIB3YIOTCS HallMOHAIbHBIMH 17§ MECTHBIMHU
MeTeoposorudeckumMu  ciayxk6amu. COop, o00paboTka u  OOMEH
uH(popManuen no KaHajlaM CBSI3U aBTOMaTU3UPOBAHBI.

OgHrM W3 BaXHEHMIIMX LEHTPOB MHPOBBIX METEOPOJIOTHYECKUX
JNAaHHBIX fBIIETCS BceMupHas MeTeopoJIoTHYECKas OpraHu3arus

(BMO) - MEXIAYHAPOIHAA MEKIIPABUTEIbCTBEHHAs OpraHu3alus,
cnenuanuzupoBanHoe yupexjaenrne OOH (¢ 1947); nauana neqarebHOCTb
c 1951 (B 1873-1951 - MexnayHapoaHas METEOpPOJIOTUYECKas

opraHu3anus) IJsi COTpyAHMYECTBA B 00JIACTU METEOPOJIOTHYECKUX
HaOJMIOIGCHWA W HWccleloBaHMi, oOmeHa wuHopMamuedn u  Jp.
MectonpeOsiBanue — JeneBa. Ha 1 suBaps 1992 unenamu BMO
coctosuii 159 rocynapcts (B T. 4. Poccus).

B mnactosimee Bpemsi ['mppomereocnyxk6a Poccun QyHKImoHHpYET
KaKk  camocrosarenbHas — DegepanbHas  cayxk6a  Poccum  mo
TUAPOMETEOPOJIOTUM U MOHUTOPHUHTY OKPYKAIOIIEH Cpe/bl €€ COCTaB B
HACTOSIIIEE BpeMsl BXOAUT 22 TEPPUTOPUAIBHBIX YIPABICHUS TIO
THAPOMETEOPOJIOTHM W MOHUTOPHHTY oOkpyxatomei cpeabl (YIMC),
pu 3ToM 00obIUHCTBO YI'MC HMEIOT B CBOEM COCTaBE PETHOHATBHBIC
LEHTPBI [0 THUAPOMETEOPOJIOTHM U MOHHUTOPHHIY OKPYXKAIOIIEH Cpeabl
(III'MC), pacnonoxkeHHble B  KPYNHBIX Topojgax. B cocrase
Pocrugpomera pabotaiorT 18 HaydHO-MCCIIENOBATENIbCKUX HHCTUTYTOB,
U3 HHUX JBa HUMEKT cTaryc [ocyaapCTBEHHOr0 HAy4YHOrO IIEHTpa
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(I'mppometuentp Poccun 1 AAHUN). B coctaB Pocrunpomera BXoAsT
TAK)K€ TaKUE OINEPATUBHO-IPOU3BOACTBEHHBIC MOAPA3ACICHUS, KakK
['maBubIil  panuomereoposiormdyeckuii  nentp (I'PMII), ['naBubIi
aBuameteoposornueckuid 1eHtp (CAMII), ['maBHBIN BBIYMCIUTENBHBIN
nentp (I'BLI), Tpu BOEHU3HPOBAHHBIX CIY>KObI aKTHBHBIX BO37CHCTBUI
Ha rujpoMeTeopojorudyeckue mponecchl. Haunnasa ¢ 1999 r. cosmano
Ooonee 20  METEOPOJIOTMUECKMX  areHTCTB Il  OpraHu3aluu
CHEIUATN3UPOBAHHOTO THUAPOMETEOPOIOrudeckoro obecnedyeHus. [lpu
cinyx0e (YHKIMOHUPYET TSITh TEXHUKYMOB, a TakkKe psija APYyrux
BCIIOMOTATeNbHbIX  opranmzanuii  (puc.2). Cnyxkba mno-pexxHEeMy
ABJISIETCA OJIHOM W3 BIMATEIBHBIX B MEXAYHAPOJHBIX Kpyrax M BO
BcemupHOil METEOPOJIOTUYECKON OpraHu3anvu. A €€ pPyKOBOIUTEIb,
BrepBeie mocne [. WM. Bumpga, B 2003 1. uszbpan IlpesuaeHtom
BceMupHO METEOPOIOTUYECKON OpraHU3aliu.
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2. TloJisi MeTeoPoJIOrHYeCKUX BeJIMYUH U 00padoTKa KapT MOroabl
2.1. Iloge armocdepHOro 1aBjieHHUsI U BeTpa

[Tosiss METEOPOIOTNUECKUX BEIMYMH, TAKMX KaK JABJICHHUE, TEMIIEpATypa
U BJIAQXHOCTh BO3/lyXa, BETEp, OOJAUHOCTb U OCAIKH, SABISIOTCA CIIOKHBIMHU
HOJISIMU € MPUCYUIUMH KaXKAOMY U3 HUX OCOOCHHOCTSMHU. AHAIU3 COCTOSHUS
HOJIEH 3TUX BEJIMYUH SBIIETCS OCHOBHOW 3a7auell CHMHONTHYECKOI'O aHalu3a,
pe3ynbTaThl KOTOPOTO C Y4E€TOM 3aKOHOMEPHOCTEH pPa3BUTHS aTMOC(HEPHBIX
IPOLECCOB SABJISAIOTCS UCXOJHBIM MAaTEPUAJIOM I IPOrHO3a [TOTObI.

llone ammocgeprnozo oOasneHus SBISIETCS CKaJSPHBIM HENPEPHIBHBIM
(npu nuamnaszoHe CKOpocTed ABMKEHUS B atmocdepe) mosiem. [lone sBisercs
TPEXMEPHBIM, TO €CTh MMEET WIHMPUHY, JUNIMHY U BbICOTY. [losie naBieHus Ha
YPOBEHHOW TOBEPXHOCTH YyAOOHO OMNHUCHIBaTH H300apaMu — JIUHUSIMU,
IIPEICTaBIAIONIMMEI COOOM clies] IepeceueHusi N300apuuecKor MOBEPXHOCTH C
YPOBEHHOM MTOBEPXHOCTHIO.

JIns XapakTepUCTUKHU AABIICHUS HAa PA3JIMYHBIX BBICOTAX HMCIIOJIb3YETCS
MeToJ Oapuyeckod Tomorpaduu, OCHOBaHHBIM Ha pPa3iMuUU  BBICOT
M300apUUeCKOl TIOBEPXHOCTH B OOJACTSAX TMOBBIIMIEHHOTO M TMOHUXEHHOTO
napyieHHsi. ONHCBHIBAETCA 3TO MOJI€ C MOMOIIBID U302uUNC — JIMHUN PaBHBIX
BBICOT KaKON-T1M00 U300apUueCcKOil TOBEPXHOCTH.

BaxxHoil XapakTepUCTUKON TIOJNSl JaBJIEHUs] SIBJISICTCS OapuyecKuit
rpaJeHT, KOTOPHIN HAIpPaBJICH M0 HOPMAJIU K M300aprU4eCKOM MTOBEPXHOCTH B
CTOPOHY YOBIBaHHUS TaBJICHHUS.

HpI/ILIHHaMI/I HU3MCHCHHA HOAaBJICHUA ABJIAIOTCA JIOKAJIBbHBIC HWM3MCHCHUA
IIJIOTHOCTHU BO3AYyXa PA3JIMYHOTO IMMPOUCXOKIACHHA.

AOconIoTHas BEJNIMYMHA MEXIYCYTOYHOW HW3MEHUYMBOCTH JIABJICHHS C
BBICOTOM yMEHbIIAaeTcsl. XapaKTepHO, YTO 3HAK W3MEHEHUs JaBJICHUS
onpenereHHbIM 00pa3oM CBA3aH CO 3HAKOM HW3MEHEHHUs Temmeparypbl. B
HIWKHEH Tpornocepe 3HaKW HM3MEHEHMs] TeMIlepaTypbl M T'eONOTEeHLHaa
IPOTUBOIIOJIOXKHBI, @ B CPEHEN U BepxHEW Tporocdepe — coBnanaror. CMeHa
3HaKa MpoucXoauT okoJio noBepxHoctu 700 rlla.

B  pasButum  atMocepHBIX  TMPOIECCOB  CYIIECTBEHHAs  POJIb
MPUHAJIEKUT U3MEHEHUIO JABJIEHUS CO BPEMEHEM.
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Berep xapakrtepu3yeT JBH)KEHHE BO3AyXa, KOTOpPOE  SIBISETCA
TypOyJIEHTHBIM (HEYNOPSAOYEHHBIM). OJHAKO MOKHO ONPENECHUTh (U3MEPUTH)
HEKOTOPOE OCPEAHEHHOE 3HA4YE€HHE BETPA, IIOKOJbKY HEYIOPSAIOYCHHBIE
MEJIKOMacTaOHble KOJEOaHHs] HUBEIUPYIOTCA. VIMEHHO 3TOT OCpeIHEHHBIN
BETEP ONPEAEIACTCS HA METEOPOJIOTrMYECKUX CTAHLIUAX U IIPU TEMIIEPATYPHO —
BETPOBOM 30HIMPOBAHUMU.

Ilone éempa — BEKTOPHOE IIOJIE, XApaKTEPU3YETCSl B KaKHOM TOUKE
HaIlpaBJICHUEM M CKOPOCThbIO. BaKHBIMHM XapaKTepUCTUKAMH IOJISI BETpa
ABIIIOTCS. BEPTUKAJIbHBIE TPAJAUEHTHI MOAYJISl U BEKTOpPA CKOPOCTH.

BepTI/IKEUIBHHﬁ IrpadiuCHT MOAYJIA OIIPCACIIAICTCA KaK pa3HOCTb 3HAYCHUH
CKOpPOCTH BCTpPA HA I'paHHUIAX CJIOA G,HHHHLIHOﬁ TOJIIIHHBI. DTa BeNMYrHA 9acTo
Ha3bIBACTCA I'PaINCHTOM CKOPOCTH.

BepTukaibHbIi IpaJu€HT BEKTOPA CKOPOCTH OIPEAEIIAETCS KaK pa3HOCTh
BEKTOPOB CKOPOCTH Ha TPaHULAX TOTO K€ €IUHUYHOTO CJOSA. DTy BEIHYUHY
4acTO Ha3bIBAKOT CABUIOM BETpA.

B CPCAHCM U3MCHCHUC CKOPOCTH BCTpa C BBICOTOM 3HAYUTEILHO OOJIBIIIE
N3MCHCHUS HAIIPpABJICHHA, IIOOTOMY 4YaCTO 3TH ABC XAPAKTCPHUCTHUKHU YHUCIICHHO
MaJIO OTJIMYAarOTCA.

Y 3eMHOM MOBEPXHOCTH IIOJE BETpa OTIMYACTCS 3HAYUTEIBHOMN
CIIO)KHOCTBIO, TaK Kak Jake HeOOoNIblIne HEOTHOPOTHOCTH TMOJCTHIIAIONICH
MOBEPXHOCTH OKa3bIBAIOT CYIIECTBEHHOE BIMSHHE W Ha CKOpPOCTh, M Ha
HarnpaBJyieHUe BeTpa. B cBoO01HOM aTMOcdepe mojie BeTpa 0oJiee CriaXKeHHOoe.

Berep siBrisieTcst CUIIBHO M3MEHUUBBIM METEOPOJIOTUYECKUM ITAPAMETPOM.
Onpenenstonmiel XapakTEepUCTUKON IS HW3MEHEHMS HaIpaBJICHUS BETpa
SIBJISICTCSI CKOPOCTH BETpa: HAMPABIICHUE MPUOOpETaeT OOJIBITYI0 YCTOWIHUBOCTh
pu OOJIBIITMX CKOPOCTSAX BeTpa. M3MEHUMBOCTH HAmMpaBlICHUS MPU JTaHHON
CKOPOCTH OCTAETCs MPAKTUIECKHA OAMHAKOBOM I BCEi Tpomocdepsl, HO Pe3KO
YMEHBbIIAETCS MpU Tepexoae B crTparochepy, 4To oObACHAETCS OOobllIeh
YCTOWYMBOCTHIO HAINpPaBJICHUS TPAJUCHTOB TEMIICpATypbl W JIaBJICHUS B
cTpaTocdepe 1Mo CpaBHEHHUIO ¢ Tporochepoii. M3MeHIMBOCTh CKOPOCTH MMEET
MakCUMyM B pailoHe Tpomormnay3bl. M3MEeHUYnBOCTh CKOPOCTH B Tporochepe
0JM3Ka K M3MEHYMBOCTH CKOPOCTH B cTpartochepe. 3MEHUHMBOCTh CKOPOCTH
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BCTpa MaJ0 3aBUCHUT OT BPEMCHH T1oAd, OJHAKO OoubIIas IMOBTOPACMOCTD
CUJIBHBIX BCTPOB 3UMOM IMPUBOAUT K HCKOTOPOMY €€ YBCIIMUYCHUIO.

JlaHHbIE O MPOCTPAHCTBEHHONW H3MEHUMBOCTH ILIMPOKO HCIOJB3YKOTCS
JUIA ONpEeNIeHUsl pajguyca ACUCTBHUS a’pOJIOTMUECKON CTAaHLMHU, TYCTOTBI
a’pOJIOTUYECKON CETH U IKCTPAIOJIALIMU JIaHHBIX O BETPE Ha HEOCBEIIECHHYIO
TEPPUTOPHIO.

Oco0eHHO 3aMeTHBl BpPEMEHHAas M TMPOCTPAHCTBEHHAs H3MEHUYMBOCTHU
BETpa y 36MHOM MMOBEPXHOCTH, TJI€ CYIIECTBEHHYIO POJIb UTPAET TPEHUE.

W3BecTHO, yTO y 3emiin (Ha ypoBHE (uiorepa) BETE€p OTKIOHEH OT
u300apel B cpenneM Ha 15° man mopem m 40° Hax cymieif, a ero cKOpocTh B
cpeaHeM  cocraBisieT  coorBerctBeHHO /0w 40% or  ckopocTH
reoctpopuyeckoro Berpa. Kpome Toro, nedopmanuio BO3LYIIHOTO IOTOKA
BBI3BIBAIOT JA)KE€ HE3HAUMTEJIbHBIE JAETAIM €CTECTBEHHOIO M MCKYCCTBEHHOIO
penbeda, pacTUTENbHOCTD U T. 1.

[Tone BeTpa TECHO CBSI3aHO C IMOJieM JaBlieHHs. Hamuduue Takoil CBs3H
IPOSIBIISICTCSI B COOTBETCTBUU OApUYECKHX CHCTEM OIPEACICHHBIM CHCTEMaM
CHHOIITHYECKOTO MacImraoa.

CBs3p MEXIy TOJNISIMH JaBJICHWST M BETpa IIMPOKO HCIOJIB3yeTCs B
MPaKTUKE CHHOINITUYECKOTO aHaju3a. Tak, mpu MpOBEACHUH HU300ap (M30THUIIC
AT) Ha KapTax MOrojpl, MOMHUMO 3HAY€HUU JaBieHUS (T€OMOTEHIMAIA),
00s13aTEIPHO YUYUTHIBAIOTCS CBEACHUS O CKOPOCTH W HAIlpaBJICHUU BETpa,
HECYIIHUE JOTMOJHUTEIbHYI0O MH(POPMAIIMIO O TYCTOTE W HaNpaBJICHUH H300ap
(m3orumnc). C napyroil CTOpPOHBI, IPH OINPEJCICHUH BETpa B NyHKTaX, TIJIE
OTCYTCTBYIOT  JaHHbIE HM3MEpPEHUH, OOBIYHO TMPEABAPUTEILHO MyTEM
UHTEPIOJSAIMNA HAXOAUTCS paclpesieieHue JaBjieHus (T€onoTeHIana) B
OKPECTHOCTAX OTOr0 IMYHKTa, a 3aTe€M C UCIOJIb30BAaHUEM T'PaJHUEHTHBIX
MOJIeNIeH WIJIA MOJIeTIeH, YUUTHIBAIOIIUX TPEHUE, BOCCTAHABIUBAIOTCS CKOPOCTh
U HalpaBJICHHUE BETPA.

CornacoBanue TMoJied JaBJICHUST W BeTpa SBIAECTCS 00s3aTEeIbHBIM
9JICMEHTOM  BBITIOJIHIEMOTO OOBEKTHBHOIO aHAIM3a METEOPOJOTHUCCKOM
uHdopmarmu. B mporiecce Takoro aHanm3za JAOJDKHO OBITH YYTEHO, YTO TOJIE
BEeTpa, OCOOCHHO B CJI0€ TPEHHUsI, 3HAUUTEIHHO OOJIBIIE, YeM ITI0JIC JIaBJICHMS,
MOJBEP)KEHO BIUSHUIO CPABHUTEIHHO MEJIKOMACIITAOHBIX BO3MYIIECHUN.
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OCHOBHOM TPUYMHON HATUX BO3MYILICHHUM SBJISIETCS HEOJAHOPOAHOCTH
MOJICTUJIAIONIECH TOBEPXHOCTH, IMOJ BIUSHUEM KOTOPOH (HOPMHUPYIOTCS Tak
Ha3bIBa€MbIE MECTHBIC CUCTEMBI BeTpa (OpH3bl, TOPHO — AOJWHHBIC U JPYTHE).

2.2. IloJje TeMnepaTypbl

[lone TeMmmepaTypbl 3HAUMUTEIBHO CIIOKHEe Mot JasieHus. llo
TOPU30HTAJIM TEMIEpaTypa HEPEAKO U3MEHsETCs cKaukooOpaszHo. Takoe
U3MEHEHUE TEMIIEpaTypbl CBONCTBEHHO aTtMocdepHbM (poHTaM. OHO
HAOJII0JaeTCs TAKXKE Y KPOMKHM JIbJa B MOPSIX U OKE€aHax, y TPaHUI] CHEKHOTO
IOKPOBA, TEIJIBIX M XOJOJHBIX OKEAHWYECKUX TEUEHUH, 3UMON y Oeperonoii
muHAAd U T.0. CyIIeCTBEHHYIO pOJb B 3HAYUTEIBHOM IIPOCTPAHCTBEHHOU
W3MEHYMBOCTH TEMIIEPATYPhl HIPAIOT HEOJHOPOJHOCTH IOACTUIIAOIIECH
IIOBEPXHOCTH.

B cBoOoaHOM atMocdepe mnone Temneparypbl 0oJiee CriaakeHHOE, YeEM Y
3eMHOM noBepxHocTu. Ha n3obapryeckux noepxHocTsax (kaprax ATp) MoxHO
BBIJICJIUTh OYard TEIUIa M XOJIOJA, XOTS M 3/IeCh €IIE MPOSBISIIOTCS 30HbI
CKayK00Opa3HOro U3MEHEHHUS TEMIIEPATYPHI.

[Tone TemmnepaTypbl OMUCHIBACTCS ¢ TIOMOIIBIO U30TEPM, & €€ U3MEHECHHUE
CO BpEMEHEM — C TOMONIbI0 H3aUIOTePM (JIMHUNA PABHOTO HM3MEHEHUS
TEMIEPATYPHI).

BaxHpiMM ~ XapakTepUCTUKaMH  MOJS  TEMIEpaTypbl  SBISIOTCS
BEPTUKAJIbHAs W TOPU30HTAIBHAS COCTABILIOLIME €€ TPagUuEHTa, KOTOPbIC
OOBIYHO HA3bIBAIOT BEPTUKAIBHBIM U TOPU3OHTAIBHBIM TpaTUCHTAMU
temnepatypbl. [lo BepTuKamu Temreparypa MEHSETCS 3HAUUTENIbHO ObICTpee,
4eM 10 TOPM30HTANU. BepTUKanbHBIA rpagueHT TemnepaTypsl B 10° pa3
OO0JBIIIE TOPU3OHTAIBHOTO.

B cuHONTHYECKOM aHaIM3€ 4acTO HUCHIOJIb3YETCS CPEHHSsI TemIleparypa
KaKoro - 1100 cios. B aTom ciydae ynoOHO BOCTIONB30BAThCSI OTHOCUTEIBLHBIM
TEOMOTEHIINAJIOM  CJIOSA  MEXKIY COOTBETCTBYIOIIUMHU  HM300apUUECKUMHU
MOBEPXHOCTSMHU, KOTOPBIH SBISIETCS (PYHKITUEH TOJIBKO CpEIHEH TeMIepaTyphl
3TOro cnosi. Jlnsg omnucaHus MO CPEeNHEH TEMIIEPATYPbl COCTABISAIOT H
AHAIM3UPYIOT KapThl oTHOCUTENbHOU Tonorpaduu (OT%;00, OT3Ws00 1 T.11.).
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JIokanpbHOE M3MEHEHHE TCMIICPATYPbI CKIAABIBACTCA M3 TPCX OCHOBHBIX
COCTAaBJIAOIIUX . adeexmueHoeo, 6EPMUKATIBHOZO u MH@MBMOya]ZbHOZO
USMEHEHUA memnepamypbl.

[Ipu sTOM a@ogexmuenoe uszmeneHue memnepamypvl — 3TO U3MEHEHHE,
KOTOPO€ BBI3BAHO TOPU3OHTAJIBHBIM IIEPEHOCOM BO3IYIIHBIX YacCTHUI, B
MPEANOJIOKEHNN, YTO HAa NYTH IEPEHOCA TEMIIEpATypa CaMUX BO3IYIIHBIX
yacTull He MeHseTcs. [10710KuTeNnbHOE aIBEKTUBHOE U3MEHEHNE TEMIIEPATYPhI
OOyCNIOBJIGHO aJBEKIMEW Temia; a OTpPUIATeNIbHOE — aJBEKIMell XoJoja.
AJIBEKTUBHOE HM3MEHEHHE TEMIIEpaTypbl B CPEAHEM COCTABISET HECKOJIBKO
rpaaycoB 3a 12 4acoB; OHAKO NP MPOXOKICHUH aTMOC(HEpPHBIX (POHTOB OHO
moskeT coctaButh 10°C u Gosnee 3a MEHBLINIT IPOMEKYTOK BPEMEHHU, OCOOEHHO
Yy 36MHOU IIOBEPXHOCTH.

Usmenenus memnepamypul, C8sa3aHHblE C BEPMUKANbHBIMU OBUNCCHUIMU
6030yxa, 3aBUCAT OT CTpaThu(UKalUd BO3IYIIHBIX Macc. [lpu ycroiuuBoii
cTpaTU(UKAIUA  BOCXOMSIIME  JBWKCHUS  MOPUBOASIT K  MOHWKEHUIO
TeMIepaTypbl Ha YpPOBHE, a IpU HEYCTOWYMBOM cTpaTuUKaIUK — K
NMOBbIICHUIO.  Hucxoasmme  OBWKEHHS  BO3AyXa IPU  YCTOMYMBOU
cTpaTU(UKAIIUKA TTPUBOJAT K TOBBIIMICHUIO TEMIIEPATYPHI, @ MPU HEYCTONYMBOMN
— K MNOHWXEHMIO. EcCiau CyIIecTBYIOT YCIOBHS 11 COXPAHEHHS 3HaKa
BEPTUKAJIBLHON CKOPOCTU B TEUECHHE MPOJOKUTEIBLHOIO BPEMEHH (HECKOJIBKO
CYyTOK), BEpTHUKAJbHbIC JBUKEHUS BO3JAYyXa MOTYT MHPHUBECTU K JOCTATOUYHO
CYIIECTBEHHOW MEPECTPOMKE MOJISI TEMIIEPATYPHI.

Brnao  unousuoyanvbHo2o  uzMeHeHusi memnepamypsbl  CBSI3aH  C
U3MEHEHUEM TEMIIepaTypbl CaMOM 4YacTUIbl. OJTO HW3MEHEHUE CBSI3aHO B
OCHOBHOM C ITPUTOKOM TEILIA, HO MOXKET UMETh U IPYTrOil IPOUCXOKICHUE.

OneHka MOKa3bIBa€T, 4YTO MPUTOK Temjaa 3a cueT TypOyJIEHTHOro
TeI1I000MeHa 3HAUUTENbHO OOJIbLIE, YEM 3a CYET JYYHCTOIrO, U IMOCIEIHUM
OOBIYHO TIpeHeOperaroT.

TypOyneHTHbII TEmI000MEH MOXET CYIIECTBEHHO CKa3bIBaThCs Ha
U3MEHECHUH TEMIEPATYPbl B TAHHOM ITYHKTE W MPU MPAKTUYECKOM OTCYTCTBUU
aIBEKUMU 33 CYET M3MEHEHUs TEIUIOBOTO PEXMMA  MNOACTHIAKOLIEH
MIOBEPXHOCTH B TE€YEHUE CYTOK. Takoe M3MEHEHHE TeMIepaTypbl Ha3bIBAIOT €€
cymounbimM  x000M. CyTOUYHBIM XOJI TEMIEpaTypbl MEHSETCS B ILIUPOKUX
npezaenax, MOCKOJbKY OH 3aBHUCHT HE TOJBKO OT HOCTOSIHHO JI€MCTBYIOLIHX
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dakTopoB (Treorpaduueckas IMpPOTa, BpeMs To0aa), HO W OT CHJIBHO
MEHSIOMMXCS  (GakTopoB  (ampbeno  MOACTWIAIOIICH  TOBEPXHOCTH,
MPO3PAYHOCTh BO3yXa, TEMIIEPATyPONPOBOJHOCTh M TETUIOEMKOCTH ITOYBHI,
KOJIMYECTBO W XapakTep OO0JayHOCTH, CKOpocTh BeTpa). Ha ammmutymy
CYTOYHOTO XOJa CYIIECTBEHHOE BIHSHHE OKa3bIBaeT OOJAYHOCTH (ce
KOJIMYECTBO U BEPTUKAJIbHAS MOIITHOCTb).

Kpome TOro, BO3HUKAIOT u3MeHeHus memnepamypul, 00YClo6leHHbIe
Gazosvimu npespawjenusmMu 600vl 8 ammocgepe. ITU N3MEHEHUS HMEIOT
MECTO KakK B MPHU3EMHOM CJIO€, TaK W B Tpejaesiax MOYTH BCel Tpormochepsl.
W3BecTHO, YTO mNpU KOHACHCAIIMM W 3aMEP3aHWM BBIACISICTCS yAEIbHAS
TEIUIOTA; MPU MCMAPEHUH W TasHUHM TEIUI0, HAa000poT, pacxoayercsa. OmHaKo,
npu 001aKk000pa30BaHUM HE TOBBIIIAETCS 3aMETHO TeMIleparypa B oOJiakax,
4YTO, BO3MOKHO, OOBSICHAETCS OBICTPHIM pacceMBaHueMm Teruia. Heckosbko
OomnbIIyI0 poJib (ha30BbIE MPEBpAICHUS BOJBI WUrpalOT B TEMIIEPATypPHOM
pEeXHUME MTPU3EMHOTO CJI0S BO3TyXa.

Takum o00pa3oMm, OCHOBHON NPHUYMHONM U3MEHEHHS TEMIEPATYpPhI
ABJIIETCSI TOPU3OHTAJIBHBIA TIEPEHOC BO3IAYIIHBIX Macc. B cB0OOIHOM
aTMoc(epe Mpu OJArONPHUATHBIX YCIOBHSIX OMNPENEICHHBIM BKJIaJ BHOCAT
BEPTUKAJIbHBIE ABMKEHUS BO3/1yXa, 4 Y 36MHON MOBEPXHOCTH — TYpPOYJIETHBIM
OOMEH.

2.3. Iloje 00J1a4HOCTH, 0CATKOB M BJIAKHOCTH

[Tone oOnMa4HOCTH SIBISIETCST YPE3BBIYANHO CIIOXKHBIM JUCKPETHBIM
MoJIeM, TIOJBEPKEHHBIM  OOJNBIION  BpeMeHHOW  u3MeHuuBocTu. OHO
OMMHCHIBACTCS PSAIOM XaPAKTEPUCTHUK, OMPENETAEMbIX KaK WHCTPYMEHTAIBHO
(BpICOTa HWIKHEH W BEpXHEH TpPaHUIIbl), TaK U BU3YaJbHO (KOJIMYECTBO W
dbopma 00J1aK0B).

J{nst moJist 00JIaYHOCTU XapaKTepPHO CYILECTBOBAHUE OOJIAUHBIX CHUCTEM B
BUJIE TIOJIOC, SIYEEK, TPsi, BUXPEH Pa3IMIHOTO MaciiTaba.

O06agyHOCTh 00pa3yeTcst MPAKTUUECKH B TIpeesiax Bcell T pornochepsl u
pacronaraercsi B 00JIbIINX ITUana3oHax BHICOT.
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['opu3oHTaNIbHAS TPOTSIAKEHHOCTh OOJIAUHBIX CHUCTEM M3MEHSETCS B
KpaifHe mmpokux npeaenax: ot 10 go 104 km.

[lpr cuHONTHUYECKOM aHaju3e OOJYHBIC CHUCTEMBI TOJPA3NCISIOTCS Ha
(GpoHTaTbHBIE W BHYTPHUMACCOBBIC, IIPHUYEM B OCHOBY ITOJIOKEHBI (aKTOPHI,
MIPUBOJISIIINAE B KAKIOM CiIydae K 00J1akooO0pa30oBaHUIO.

Dpoumanvuvie 001auHbIe cucmembl 00S3aHBI CBOMM IPOUCXOXKICHHEM
OOITUPHBIM 30HaM BOCXOJSIINUX BEPTHUKAIBHBIX IBIKCHUN BIIAXXHOTO BO3TyXa
y arMmoc(epHbIX (PpPOHTOB, TJIaBHBIM 00pa3oM B O00JACTAX MMOHUKEHHOTO
naBieHus (IUKIOHAX, JI0kKOMHaX). OCHOBHYIO YacTh OOMIMPHON (POHTATBHOM
00JTaYHOM CHCTEMBI COCTABJISET CHCTEMA BBICOKO — CJIIOMCTHIX U CIIOUCTO —
JIO’KJIEBBIX O00JIaKOB, @ TaKXE YacTO IMEPUCTO — CIOUCTBIX M TMEPUCTHIX.
[OpH30HTaNIbHAS NPOTSKEHHOCTh TaKoM cucTeMbl cocTaBiusger 10° km, a
BEepTUKAJIbHAasg MOIIHOCTh 70 9 — 10 kM. dpoHTanbHBIE 00JIAYHBIE CHUCTEMBI
UMEIOT HACTOJBKO XapaKTEpHbIE YEpPThl, YTO 3TO IO3BOJUIO pa3padoTaTh
TUTIOBBIE CXEMBl (POHTATBLHON OOJAYHOCTH, IIMHUPOKO HCIOIB3YEMbIC B
MIPaKTUKE CHHONITUYECKOTO aHaJIu3a U MPOrHO3a.

Buympumaccosvie obnaunvie cucmemvl MOXKHO TOJIpPa3aeiiUTh Ha JIBa
THUIIA: CJIOUCTOOOPA3HbIE U KOHBEKTUBHBIE.

CnoucmoobpasHuvle 001auHble CUCmeMbl = 3TO CIOUCTBIE WU CIOUCTO —
Ky4eBble 00Jlaka TaKOT'O K€ FOPU30HTAIILHOTO MaciiTada, Kak U (pOHTAIIbHEIE,
HO 3HAQYUTEIHLHO MEHBIIIEH BepTHUKAIBHON MOUTHOCTH. OOpa3yrOTCs OHU Yallle
BCEr0  NpU  TEPEeMEIIEHHWH  OTHOCUTEIBHO  TEIUIOro,  YCTOMYHMBO
CTPAaTUPUIIMPOBAHHOIO BJIAKHOIO BO3[yXa HaJ XOJOJHOM MOACTHIIAIOIICH
IIOBEPXHOCTBIO.

Mesomacumabnuvle CIOUCMooOpasHvle obnauHvle cucmemul
(rOpM30HTANIBHAS MIPOTSHKEHHOCTH 10 10?2 KM) 06pasyloTcs HOJ BBICOTHBIMH
WHBEPCUSMH B aHTUIIMKJIOHAX.

Koneexmuenvie obnaunvie cucmemvl — 3TO TPSIIbl WA STYEHKH KyUYEBBIX,
MOIIIHBIX KYy4Y€BBIX U Ky4€BO — JOXKIEBBIX O0JIAKOB, KOTOpbIE 00pa3yloTcs B
HEYCTOWYUBO CTPATU(PUIIMPOBAHHOM BIJIAXKHOM BO3YXE.

bonee THIATCIIbHBIM U3YUYCHHC 00JIaYHBIX CHCTEM Pa3InIHOr O Macirada
CTaJI0O BO3MOXHBIM II0OCJIC IOABJIICHHUA MCETCOPOJJOIMUYCCKUX HMCKYCCTBCHHBIX
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cnyTHUKOB 3emiu. Merteoponornyeckue kocmuueckue cucteMmbl (MKC),
COCTOSIIIIME W3 HECKOJBKUX CIIyTHHKOB C TEJIIEBU3MOHHON M HMH(paKpacHOU
anmapaTypoil, MOTYT HETIOCPEICTBEHHO 0003peBaTh 00IayHbIe OIS, UMEIOIIIE
pasmepel o 10 mo 10% kM. 3a cyTKM MM 3a HECKOIBKO YacOB OHHU JAIOT
KapTUHY O00JIayHOCTH B TJIOOATILHOM MaciiTtade, a MpUMeHEeHHe HedaHanu3a
Mo3BOJIsIeT Oosiee MOAPOOHO M3YYUTh CTPOCHHUE MOJIS O00JIAYHOCTH, BBISIBUTH
CTPYKTYpPY 00JIaKOB M KJTACCU(PHUITUPOBATH OOJIaYHBIE CUCTEMBI.

Ha ocHoBe 0000mieHHs W U3yY€HHUs TMOJIYYEHHOH CO CIIyTHHUKOB
uHpopMaiuu 00 OONaYHBIX CHCTeMax Oblla MpeJIoXKeHa CIEAyomas HxX
KJ1accuukanus:

W

=

Me3zomaciitabHble 001a4YHbIE CUCTEMBI.

OOnauHble CUCTEMbI CYOCHHONTHYECKOIO MaciTada.
OOnayHbIe CUCTEMbI CHHONTHYECKOIO MacITaoa.
OO0sa4yHbIe CHCTEMBI INTAHETAPHOTO MacITaoa.

Mezomacuwimabusie obnraunvlie cucmemsl UMEIOT pasmepsl oT 10 110
250 kM. OHHM mozapa3AeNsioTcs Ha oO0JavyHble Tpsibl, OOJAuHbIC
SUYCUKHU, BOJTHUCTHIE 00Jlaka U ME30MacIITaOHbIE BUXPH.

Obnaunble 2ps0bl — CUCTEMbl KOHBEKTUBHBIX 00JIAKOB, 00pa3yroNux
rpymnnsl B BUAE LENo4eKk MIMHOW OT 30 10 HECKOIbKHX COTEH
KHJIOMETPOB.

Obnaynvie sueliku — CHUCTEMbl KOHBEKTHMBHBIX OOJIAKOB SIYEHCTOM
CTPYKTYpbl.  Sl4eiiku HMMEIT  KBa3WIIECTUYTOJIbHYIO  (hopmy.
Bo3HUKaIOT pu KOHBEKTUBHOM NEPEMEIIMBAHUU B OCHOBHOM MOTOKE
Bo3ayxa. lopu3oHTanbHble pasMmepbl sueek or 10 mo 100 km.
Pa3znuyaror OTKpBITBIE W 3aKpbIThIE SUYEUKUA. OTKPBIThIE SYECUKH
COCTOSAT M3 OOJIAKOB KYYeBBIX (DOpPM, KOJIMYECTBO KOTOPBIX HE
mpeBbIaeT 5 0amioB. 3aKpbIThIE SUEUKH COCTOST M3 CIOUCTO —
Ky4eBbIX O0JaKOB, 4aCTO B COYETAaHUU C KydeBbIMH. KomuuecTBo
obmaunoctu 7 — 10 6aos.

Bonnucmvie obnaka — cucreMa BOJHHUCTBIX MOJIOC IIMPUHOM OT
HECKOJBKUX [0 JECATKOB KHJIOMETPOB, KOTOPBHIE pa3feiICHbI
0e300J1a4HBIMH TIPOCTIONKaMH TaKoH ke MmupuHbl. OOpaszyroTcs moj
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BIUSHAEM oporpadudeckoro 3¢¢dexrTa, a TakKe I0J BBICOTHBIMHU
WHBEPCHUSIMHU.

Me3zomacuwimabunvie 6uxpu — O0OJIAUHBICE CHUCTEMBI pPa3MEepoOM B
ocHOBHOM OT 50 110 200 KM, COCTOSIIIIAE U3 YEPEAYIOUIUXCS CITUPATICH.
OTH CUCTEMBI MPEJICTABISIIOT COO0M BUXpeoOpa3HbIe BO3MYILICHHUS B
MoJIe CJIIOMCTO — KydeBOM oO0jJagyHOCTH. BO3HMKAaIOT OHM mMOJ
BIIUSHAEM TOPU30HTAJIBHOTO CIBHTa BETpa WJIH OpOrpaduueckoro
s dexra. C moABETPEHHONU CTOPOHBI BEICOKMX MBICOB, TIOJTyOCTPOBOB,
OCTPOBOB O00pPA3yrOTCS IMEMOYKH ME30MAaCIITA0OHBIX BHUXpEH, IIHMHA
KOTOpbIX MOXeT focturath 1 000 km.

Obnaunvle cucmemsl cyOCUHOnmMUYecko20 macuimaba. Paznudaror
BUXPU B CIIOMCTOM U CJIOUCTO — Ky4eBOH OOJIAYHOCTH, BUXPU B
Ky4eBO — JOKJI€BOM O0OJIAYHOCTHU, JUHUU IIKBAJIOB U CKOIUICHHS
Ky4eBO — JOXKJeBbIX 00sakoB. J{uamerp Buxpeit pasen 200 — 500 km.
Buxpu uyacto o00pa3yiorcss B ThUly [HUKIOHA TIPU Pa3BUTUU
KOHBEKIIUH.

Obnaunvle cucmemvbl CUHONMUYECKO20 Macuimaba TOAPA3NEIIOTCs
Ha 00JIaYHbIE MOJIOCHI U BUXPH.

Obnaunvie nonocvl OOBIYHO CBS3aHBI C OOJakaMu (PPOHTAIBHOTO
MpPOUCXOXKJIeHUs. JIJIMHa WX OT HECKOJIBKUX COTEH /10 HECKOJIBKUX
ThICAY KHuIoMeTpoB. LlIuprna nostocer npespimaet 100 k.

Obnaunvie guxpu — ob6Ia4HBIC CUCTEMBI pazmepoM 1o auametpy 1 000
KM U Oosiee. OOBIYHO OHU CBS3aHBI C XOPOIIO PA3BUTHIMU IIUKJIOHAMU
YMEPEHHBIX HMIMPOT WX C TPOMUYECKUMH IIMKIOHAMH.

Obnaunvle cucmemvl NiAHeMapHo20 mMacuimaba TOAPa3IEISIOTCS Ha
TJIaHETapHbIE OOJaYHbIE MOJOCHl BHETPOIMMUYECKHUX IIHPOT, MOJIOCHI
OOJTAaYHOCTH  BEPXHETr0  sipyca  CyOpONUYECKHUX  IIUPOT H
BHYTPUTPONTUYECKHE 00JIaYHBIC MTOTOCHI.

IInanemapnvie  obnaunvie  NOAOCLI  BHEMPONUYECKUX — WUPOM
OPOCJIEKUBAIOTCA Ha T00aNbHBIX (poToMOHTa)kax. CoCTaBHBIMU
YacTSIMH 3TUX OOJAUHBIX IJIAHETAPHBIX CHUCTEM SIBJISIFOTCSI TOJIOCHI U
CIUpPAJIM, CBA3AHHBIE C MEPEMEILAIOIIUMHUCS TPyNIamMu ILUKJIOHOB H
(GpOHTOB.
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Ilonocvl obnaunocmu epxnezo spyca 8 cyOmMponuKax CBSI3aHBI CO
CTPYWHBIMHU TEUCHUSIMU, TPOCTUPAIOIIMMHUCS HA THICSIYM KUIIOMETPOB
B BEpXHEH Tpornocdepe.

BHympuMaccoeble o001a4Hble Noa0Chl — 3TO CUCTEMBl KOHBEKTHBHBIX
001aK0B BOJIM3H 9KBATOpa, KOTOPBIC IIPOCTHUPAKOTCA C IICPCPBIBAMU
nii 0€e3 HUX Ha HECKOJIBKO THICSY KNJIOMCTPOB.

Ilone ocaokoeé 3HAUUTENBHO CJIOXHEE TMOJI1 OO0Ja4YHOCTH.
Ob610ocHble 0cadKu, Kak MPABUIIO0, UMEIOT (PPOHTAIILHOE MPOUCXOKICHUE
U (opMHUPYIOTCS B CHCTEMBI, a JuU6He8ble OCAOKU WMEIOT OYaroBbIi
xapakrep. CyllecTByeT JOCTaTOYHO YETKUH TOJOBOM XOJ KOJIMYECTBa
OOJIOXKHBIX M JIMBHEBBIX OcaakoB. Ilpu 3TOM romoBoil KojuuecTBa
JUBHEBBIX OCAJKOB B OOLIMX 4YepTaX COOTBETCTBYET I'OJJOBOMY XOIY
TEMIEPATYPHI.

Ob61001cHble ocadKky Yalle BCETO BbINAJAI0T U3 CUCTEMBI CIIOMCTO —
JOXKJEBbIX  O0JIaKOB, HMEIOIIUX  (PPOHTAIBHOE  IPOUCXOXKICHUE.
NHTEHCUBHOCTh O3TUX OCAJKOB TMpsAMBIM 00pa3oM CBsi3ZaHa C
BEPTUKAJIILHOM MOIIHOCThIO 00JIakOB. 30Ha OOJIOXKHBIX OCAJKOB,
BBINIAJAIONIUX M3 CHCTEMBl CIIOMCTO — JIOXKICBBIX OOJIAKOB MOKET
COEIIMHUTHCS C 30HOM OOJIOKHBIX 0CAJIKOB, BBIMAIAIOIIUX U3 JOCTATOYHO
MOIIIHBIX BHYTPUMACCOBBIX CIIOMCTOOOpPA3HBIX OOJIAKOB, XOTS s
MOCJIETHUX HanboJiee XapaKTepHbl MOPOCSIIUE OCATKU, OTIMYAIOIIUECS
OT O0JIO’KHBIX 3HAUUTEIIBHO MEHBIIIEH WHTEHCUBHOCTBIO.

Jlusnegvle ocaoku BBINAAIOT U3 KyUYEBO — JTOXKJIEBBIX 00JIAKOB KaK
BHYTPHMACCOBOTO0, TaK ¥ (PPOHTATHLHOTO MPOUCXOKIACHHUSI.

llone enasxcrnocmu SBNSETCS CIOXXKHBIM JIUCKPETHBIM  TIOJIEM,
OCOOCHHO Yy 3€MHOM IIOBEPXHOCTH. OTO OOBACHICTCA OOJIBIION
M3MEHYMBOCTBIO BJIQKHOCTH 3a CUYET pa3jIudHoro poxaa (pakTopoB
(M3MEHEHHEe TeMITIEPAaTyPHOTO PEXKUMA, NCIIApCHHE, KOHACHCAIIUS | T.1I.).

Brasxcnocmu 8030yxa ONMUCHIBACTCS pa3IMYHBIMU
XapakTepUCTUKaMU. B CHUHONTHYECKOW MPAKTUKE Yale BCEro
MOJIB3YIOTCSI TOYKOM POCHI M €€ IC(PUITUTOM, OTHOCUTEIHHOU U YACIbHOU
BJIKHOCTBIO.
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BopasHoli map mocTasinsieTcss B aTMocepy MyTeM HCTIapeHHs BOJBI
C BOJHBIX MOBEPXHOCTEW. Bo3aylIHbIe TeYEHNs NTEPEHOCAT BOASHOM ap
B pAa3IMYHBIE pPAMOHBI 3E€MHOI0 IIapa, BCIEACTBHE YEro Bceraa
CYILLECTBYIOT TOPHU30HTAJIBHBIE ITPAJMECHTHI BIArOCOACPKAHU.

Tax kak ynpyrocTe HacblIIIEHMs 3aBUCUT OT TEMIEpaTyphl, TO U
yIOpyrocTb BOJASIHOIO Iapa B CBOEM CpEIHEM paclpeesIeHun
COOTBETCTBYET pACIPEACIICHUIO TEMIIEPaTypbl, TO €CThb MaKCHUMyM
YIPYTrOCTH MPUXOAUTCA Ha HU3KUE LIMPOThl, MUHUMYM — Ha BBICOKHE.

HGOI[HOPO,Z[HOCTB noz:cnxmaromeﬁ IMOBCPXHOCTH OYCHb CHJIBHO
CKa3bIBACTCA Ha COACPKAHHMK BOAAHOIO IIapa B aTMOC(I)epe. 910
OIIpCACIIACT HaJIn4uc OOIBIINX 30HAJIbHBIX COCTAaBJIAIOMINX
TOPHU30HTAJIBHOI'O I'paddCHTa BJIAIOCOIACPKAHMA. B npeaciax OJHOIO M
TOTO KC IIHUPOTHOI'O IIOACa HanOoIbIIee COACPKAaHUC BOIAHOI'O IIapa
OTMCYACTCA Had OK€CaHaMU.

Hannuue 3HAYUTEIbHBIX TOPU3OHTAIBHBIX rpaJuEHTOB
COZIEp’KaHMs BOJSHOIO Tapa, KOTOPOE MOKHO OXapaKTEpPU30BaTh,
HalpuMmep, YICJIbHOM BJIAXHOCTBIO (|, B COYETAHUU C HAIUYUEM
IIEpeHoca BO3JyXa IMPUBOAUT K CYLIECTBEHHBIM aJBEKTUBHBIM
WU3MCHEHUSAM yJICIbHON BIKHOCTH (10 HECKOJIBKHX T/KT' B CYTKH).

B u3MeHEHUMsAX BIArocolepik aHus CYLIECTBEHHYIO POJIb HUIPAET
BEPTUKAJIbHBI OOMEH, NpPUYEM BEPTUKAJIBHBIA MOTOK YAEIbHOU
BJI&KHOCTH  ONPENENAECTCS €€  BEPTUKAIBHBIM  TPAaAUEHTOM U
ko3 dunrmeHToM TypOyJIeHTHOTrO 0OMEHa.

Yaie Bcero yzenbHas BIaXKHOCTb C BBICOTOW yYMEHBILIAETCS, TaK
KaK OCHOBHBIM MCTOYHHUKOM IOCTYIJIEHUS BOJSHOIO Iapa B BO3IYX
SIBJISIETCS TTOACTUIIAIONIASI TOBEPXHOCTh. B 3TOM cityyae mOTOK BOASIHOTO
napa HampasiieH CHU3Y BBepX. OJHAKO B KOHKPETHBIX YCIOBHUSIX MOXKET
HaOJII01aThCsl NTHBEPCUOHHOE PACIIpEIeIeHUE BIAXXHOCTH, Halpumep, 3a
CYeT HePaBHOMEPHOTO €€ aJIBEKTUBHOTO M3MEHEHHS MO BBICOTE. B Takmx
cllydasx TIOTOK BOJSHOTO Tiapa HamnpaBlieH CBEPXI] BHU3. OTH
OOCTOSITENIbCTBA HMMEIOT CYIIECTBEHHOE 3HAueHHe Ipu 00pa3oBaHUU
00J1aYHOCTH U TYMaHOB.
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2.4. Tloaxoabl K aHAJIU3Y KAPT MOT0AbI

B ocHOBe CHMHONTUYECKOTO0 METOJa JIEKHUT KapTorpadupoBaHUE
OJTHOBPEMEHHBIX ~ METCOpPOJIOTMYECKUX  HaOMIOJeHUuN, TO  €CThb
COCTABJICHME KapT TMOTOAbl, WM CHHONTHUYECKUX KapT. ODTH KapThl
XapaKTepU3ylT TMOroay reorpadMyeckoro paioHa B  €JUHBIN
¢uznyecKuit MOMEHT BPEMEHH.

[lepBoe, 4TO HEOOXOAMMO CAENATh IPU aHAIHU3E KapT, 3TO MPHUIAThH
UM Haensonocms. B mpoliecce pelieHus 3TOM 3a7add ONpenessitoTcs
3aKOHOMEPHOCTH  PACIpENICTICHUsI METEOPOJOTHYECKHX BEIUYUH U
reorpauyeckoro TMOJIOKEHUS CHHONTHYECKUX OOBEKTOB, TO €CTh
[UKJIIOHOB U AHTHUIIMKIOHOB, BO3JYIIHBIX MacCc W (POHTOB, a TaKKe
BBISIBIISIFOTCSL OIIMOKM B HAHECEHWM JIaHHBIX M aHAJM3€ MPEIbIIYIINX
KapT norojiel. Pemraercs ata 3amava B nporecce 00paboTKH (IEPBUYHOTO
aHanau3a) KapT.

Bropas 3agmaya 3akiro4aeTcs B BBIABICHUM  CTPYKTYPBI
CUHONTHYECKUX OOBEKTOB, MX 3BOJIOLMHU U TMEPEMEIICHHs, a TaKXKe B
BBIBJICHUM TEHICHLMM B Pa3BUTUU CHHOITHUYECKUX IIPOLIECCOB U B
VU3MEHECHHUH YCIOBUU ITOTOJIBI.

Tperbs 3aaua — BBIYMCIICHUE JOIMOJHUTENBHBIX XapaKTEPUCTHK,
HEIMOCPEJICTBEHHO HE HaO0MI0AaeMbIX (TOPU3OHTAJIbHBIE T'PATUEHTHI
JABJICHUSI U TEMIEPaTypbl, BEPTUKAIbHASI COCTABIISIIOLIAS CKOPOCTH

BETpa U JIp.).

Takum oOpa3zoM, nepguunbvlli anaiu3 (0bpabomka) npuzemMHbIX
Kapm no2oobl 3aKJIF0UASTCS B BBIMOJTHCHUHN CJICTYFOIIMX OITCPaLIHiA:

1. TlpoBomAT W HAAMKUCHIBAIOT W300aphl B BHJAE ILIABHBIX
HETPEPHIBHBIX JIUHUM (B OCHOBHOM, uepe3 S rlla).

2. IlpoBomaAT W HAANMKWCHIBAIOT HW30JWHUU TEHACHIIMH B BHUJC
TOHKHX TPEPBIBUCTHIX JIMHUN (PAaBHOTO M3MEHEHUS aBIICHUS
3a 3 yaca) (uepe3 1 rlla). B nentpe obiactu najgeHus gaBicHUs
KpacHbIM KapaHjaamom ctaBuTcs OykBa «II», a psmom cmpasa
NPOCTABIACTCS ~ 3HAYCHHUE  MAKCHUMAJIbHOTO  TOHWIKEHUS
JIABJICHUSI C TOYHOCTBIO JI0 JIeCATHIX jaojeit rlla. AHamoruyHo B
IEHTpE 00JIaCTH pOCTa AaBJICHUS CHHUM KapaHJIalllOM CTaBUTCS
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OykBa «P» W mpocTaBiserca 3HAYCHHE MaKCHMAaJbHOTO
MTOBBIIICHHS 1aBJICHHUS.

BBIABISIIOT 1 0003HAYAIOT LEHTPHI LIUKIOHOB, AHTULMKIIOHOB,
oOnacTedl majieHust U pocta JaBieHus. [Ipu 3TOM y4duThIBaIOT
u300apbl, BeTep: B IEHTPE IUKIOHA (AHTHUIMKIIOHA)
HAOJI0aeTCsl TWIb, B OKPECTHOCTSAX IIEHTpA HAampaBlICHUE
JOJKHO COOTBETCTBOBATh IUKJIOHUYECKON
(aHTULIMKJIOHMYECKON) IUPKYIAuuu. Yacto orpaHMYMBarOTCS
IpUOIUKEHHBIM ONPE/ICTICHUEM TOJOKEHUS IEHTpa LUKIOHA
WIM  aHTUUUKIOHA, Iojlaras, 4YTo OH COBNAJaeT C
r€OMETPUYECKHUM LIEHTPOM 00JIaCTH BHYTPH MEPBOIl 3aMKHYTOU
n300apbl, KpaTHOH 5. [Ipu OTCYTCTBUM JOCTATOYHBIX JTAHHBIX O
pacrpeneneHuy AaBjieHus (HampuMep, HaJl OKeaHaMu) MOJIE3HO
YUUTBHIBATh, YTO LIEHTP OAapHUECKOW CHCTEMBbl OOBIYHO CMEILEH
OTHOCUTEJIBHO T€OMETPUYECKOro IIEHTpa B CTOpPOHY Oouiee
CWIbHBIX BeTpoB. Haubonbiiee BHUMaHHE HEOOXOAUMO
YIENATh CIydasiM, KOTJla paJnyc MepBON 3aMKHYTOM H300aphl,
KpaTHOM 5, oueHb Beduk. B Takux cioydasx Oosee
BHUMATEJIbHBI  aHaM3 TO3BOJISIET YacTo OOHapyXUBaTh
HECKOJIBKO IUKJIOHUYECKUX WM AaHTUIUKIOHUYECKUX LIEHTPOB,
o0ObeMHEHHBIX  0o0muMMH  u300apamu. Takue  LEHTpPHI
Ha3bIBAOTCS CONPSDKEHHBIMU. [Ipm 3TOM roBopAT O IBYX-,
TPEXLIEHTPOBOM, wiM, Oosiee 00me, O MHOTOLIEHTPOBOM
UUKJIOHUYECKON WM aHTULMKIOHUYECKOM cucteme. B 1eHTpe
KOKJIOT0 UMUKIOHA HA KapTe IMOroJbl CTABUTCSA MPOCTHIM
YepHbIM KapaHaamom OykBa «H», a B IleHTpe aHTHIMKIOHA —
OykBa «B», 4YTO COOTBETCTBYeT HadaJlbHbIM OyKBaM CIIOB
«HHM3KOE» U «BBICOKOE» JaBiieHMe. Ha OCHOBHBIX KapTax
noro/ibl OOBIYHO OTMEUAETCS MOJIOKEHUE LIEHTPOB IIUKJIOHOB U
AHTHUIIMKIIOHOB B TIPEIBIAYIIUE CPOKU HAOIIOIEHNUN, HAHOCUTCS
TPAEKTOPHsI UX MEPEMEIICHUS W YKa3bIBACTCA OXKUIAAEMOE MX
cMenieHue. s 3TOro Ha aHAIM3UPYEMYIO KapTy IOTOAbI C
OpEeAbIAYIIMX  KapT  IEPEHOCAT  IOJIOKEHUE  JTAHHOIO
IUKJIOHUYECKOTO WJIM aHTUIMKIOHUYECKOrO IIEHTpa, MpUYeM
MOJIOKEHUE LIEHTPA LHMKIIOHA B MTPEABIAYIINE CPOKH OTMEUYAETCS
3a4EpPHEHHBIMU KPYXXKaMH, a AaHTUIMKIOHA — CBETJIBIMU
KpykkaMu. COEIMHUB KPYKKH OTPE3KaMH MPSIMOM, MOTYyYUM
NpUOIMXKEHHO TPAGKTOpHIO cMelleHus: 1eHtpa. [locnegnuit
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OTpe30K m300pakaeTcsi B BHUAC CTPENKH, YIHPAIOMIEHCs
octpueM B OykBy «H» wmimm B OykBy «B». Ham kpyxkamu,
0003HaYaIOMUMU MOJ0KEeHUE 1eHTpa 12, 24, 36 yacoB Ha3ax U
T.J., PEKOMEHIyeTCS HaANUChIBaTh 3HAYCHHE JaBJICHUS B
LHEHTpE B O3TH MOMEHTBHl BpeMeHH B Inenblx rlla, a mnon
KpYy’)KKaMd -  4YHCIO U Cpok Habmoaenus. Oxumaemoe
nepeMenieHne meHTpa yepe3 12 unm 24 yaca oTrmevaercs
MPEPBIBUCTON  CTPEIKOM, HAYMHAKOWIEWCA y LEHTpa |
3aKaHYMBAIOIICHCS B TOYKE, KyJa OXKUJAETCS CMEILICHUE
JAHHOTO LIEHTPA.

BBISBASIOT ¥ BBIACKSIOT HBETHBIMU KapaHAAIIAMH OCAJKU U
JpyTHE SIBIICHUS TIOTOJIbI, ITU OINEpallid Ha3bIBAIOT 100bEMOM
Kapmul. 30Ha OOJIOXKHBIX OCAJIKOB CIUIOIIb 3aKpalluBaeTCs
3€JICHBIM KapaHAaIloM, 30Ha TYMaHOB — KeJITbIM. OcTaJibHbIC
SIBJICHUS ITOTOJIbl OTMEYAIOTCS YCIIOBHBIMU 3HAKAMU.

[IpoBonar nuHuu atMocdepHbIXx (GpoHTOB. IIpu OgHOIBETHOM
neyaT M Ha KapTax (aKCUMWIBHBIX TMepenady MOIYKpPYKKU
(ycnmoBHBIE 0003HAUCHHS 711 PPOHTOB) OOpaIal0T CO CTOPOHBI
TEIUIOW  BO3AYLIHOM MAacChl B  CTOPOHY  XOJIOJHOMH,
TPEYTOJbHUKU — CO CTOPOHBI XOJIOJHOM BO3AYLIHOM MaccChl B
CTOpOHY Teryio. OCHOBHbBIE MPU3HAKH (PPOHTA HA MPU3EMHBIX
KapTax Morojibl CaeAayromue:

- HauOoJyiee YaCTO JIMHUS (PPOHTA MPOXOJUT BIOJb OCH
OapuvecKoi J0KOUHBI;

- BIOJbL JIMHUM (poHTAa HAOIIOMAETCS CXOAUMOCTh, WU
KOHBEPI'CHITUS, BETPA;

- MIpU TIEpPEXOJe Yepe3 JUHUI0 (PpOoHTa OOBIYHO HAOIHOJAETCS
CKaukooOpa3HOe M3MEHEHHUE TeMIiieparyphl Bo3ayxa (oT 3 — 5
o 10°C), MOryT M3MEHATHCS M OPYTHE METEOPOJOTMYECKUE
BEJIMYMHBI (TOYKA POCHI, TOPU3OHTAIIbHAS BUIUMOCTB);

- Oapuyeckas TEHICHIMS, KaK NPaBWIO, pa3IudyHa 1O 00e
ctopoubl  ¢ponta. Ilepen TemibiM  (PpPOHTOM  OOBIYHO
pacmojiaraeTcsi XOpOIIO BBIpaKEHHAs O00JIaCTh  TMaJIeHUs
JaBJICHUS, 32 XOJOJHBIM — OO0JacTh POCTa JAaBIICHUS; TEpen
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(GpPOHTOM OKKIIFO3WM YaCTO OTMEYaeTCsl 00JacTh MajcHUs, a 3a
(GpoHTOM — 00JIaCTh POCTA JIABJICHUSI,

- BJIOJIb JIMHUM (DpPOHTA pacriojararoTcs CUCTEMbl O0JIAKOB U
30HBI OCAJIKOB, XapaKTEpHbIC A KaXJI0ro BUIa (PpOHTA.
ITepen TteribiM GPOHTOM THUIMYHA CHCTEMa CJIOUCTO —
OKIEBBIX OO0JIAKOB M 30HA OOJIOKHBIX OCaIKOB. Boib
XOJIOMHOTO (POHTA THUIMUYHBI KydeBbIe OOJlaka W JIMBHEBBIC
ocanku. Y (GOHTOB OKKIIO3UM OO0Jaka W OCagKh dYacTo
pacmoyiararorcsi Mo 00€ CTOpOHBI ()POHTA, MPUYEM OCAIKHU
MOTYT OBITh KaK 00JIOKHBIMH, TaK U JINBHEBBIMU.

Cnabo BbIpakeHHbIE (pa3MbIThie) arMmocdepHbie (QpPOHTHI He
BCET/la y/1aeTCs BBIBUTH HA KapTax MOTOJbl WJIK OJHO3HAYHO OIMPENEIUTh
WX CBOICTBA, UTO MPHUAAET aHATU3Y TaKUX (PPOHTOB XapaKTep HEKOTOPOU
CyOBbEKTUBHOCTH.

JleTanbHble YKa3aHHsS [0 COCTABIEHUIO U 00pabOTKE KapT MOTO0JIbI
conepkarcsi B HacraBnennn 1o ciyx0e nporHo3oB. Ilpu 3ToM,
00paboTKa KapT MOToAbl HE SIBISIETCA YUCTO TEXHUYECKOM omepanuen.
Ona ocymecTBisIeTCss €  NPUMEHEHHEM OCHOBHBIX  IPUHLHUIIOB
CHUHOIITUYECKOTO aHajiu3a, 4YTo TpeOyeT IiIyOOKOro MOHUMaHUs
(bu3MUeCcKOi CYIIHOCTH aTMOC(HEPHBIX MTPOLIECCOB.

2.5. O6padoTka kapT 6apuyeckoii Tonorpapun

ITpu oOGpabotke kapt abcomoTHOU Tonorpaduu (AT) BBITOTHSIIOT
CJIEYIOIME OTIePaIIH:

1. TlpoBomAT W HAAMUCHIBAIOT HW3O0THICHI YCPHBIMU JIMHUSIMHU
(xpaTHbIE 4) MapaieIbHO K BEKTOpaM BeTpa.

2. BeisBisitor u  o0Oo3HayaroT OyKBaMu IEHTPHI  BBICOKHX
nukioHoB (H) u antunukinonos (B).

3. IlpoBomsar (0e3 Hammuceil) WM30TEPMBI KPACHBIMH JIMHUSIMH
uepe3 2°C. Llentp oOnactu Temna 0003HAYAOT OyKBOM «T»
(KpacHBIM KapaHJIAIIoOM), IIEHTP 00JaCTH X0J0/1a — OYKBOH «X»
(CMHMM KapaHJaIioMm).
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4. Jluaum GpOHTOB MPOBOAAT TONBKO Ha KapTax ATgsg ¢ yueTom
YCIIOBHBIX 3HAKOB.

5. Ha kapte ATz NpPOBOAAT W HAANUCHIBAIOT H3aJUIOTUIICHI
(kpatHble 4), TO €CTb JIMHUM PABHBIX HW3MEHEHUU
reoNnoOTEeHIMAIbHBIX BBICOT moBepxHoctu 700 rlla 3a
nociaenaue 12 wiam 24 4yaca. IlogoOHO HM30TECHACHIUSAM, B
HEeHTpe O0JACTH MOHUKEHUSI MOBEPXHOCTU CTABUTCS KPACHBIM
kapangamoMm OykBa «[I» co 3HaueHHMEM MaKCHUMaJIbHOTO
MOHI)KEHUS] TOBEPXHOCTH B HHJIEKCE; B IIEHTpe 00JacTu
MOBBIIICHUS TOBEPXHOCTH AHAJIOTMYHO CTaBUTCA CHUHUM
KapaHgauioMm OykBa «P» €O 3HaueHHMEM MaKCHMaJIbHOIO
MOBBIIIEHHS] TOBEPXHOCTH B UHJIEKCE.

6. Ha xaptsl moBepxHocteit 850, 700, 500, 400, 300, 200, 100 rlla
U T.J. YCIOBHBIMU 3HAKaMH MEPEHOCST IMOJIOKEHUE OCHOBHBIX
Oapuyecknx 00pa30BaHM C MPU3EMHON KAPThI MOTOJIbI TOTO e
cpoka. [Ipu o6o3HaueHuu J10KOUH UM TPEOHEHN IITPUX CTaBST
B HAIpaBJICHUH OCH OT LIEHTPA UUKIOHA WIM aHTHUIMKIOHA
COOTBETCTBEHHO, a IPU 0003HAYEHUH BOJHOBOTO BO3MYIICHMS
IITPUXU CTaBIT MApPAJUICIbHO HAIPABICHUIO I1€PEMEIIECHUS
BO3MYLIEHUS.

/. B 1ueHTpax BBICOTHBIX OapuyecKMX OOpa30BaHH MOKHO
mudpamMu  oTMEYaTh oOxujpaemoe dyepe3d 12 wnm 24 daca
U3MEHEHUE BBICOTHI  M300apHUECKOM MOBEPXHOCTU WM
OTMEYaTh TOJIbKO 3HAK OXUAAEMOT0 M3MEHEHHUs BBICOTHI (0€3
n3MeHeHU «0»; MOHM)KEHHUE «-»; MOBBIIMIEHHE «+»). MOXHO
TaK)K€ OTMEYaTh 0’KHMJIa€MOE MEePEMEILEHNE BBICOTHOTO IIEHTPA
HEOOJbIION YEpHOW CTpPEJIKOW, HAuYMHAIOUIeHCsS Yy LEHTpa.
Bnoas crpenku  mpocTaBisieTcsl  OXuAaemass  CKOpOCTb
NEepEeMEIICHHS B KM/Y.

8. IlpoBepsitoT Bce HAAMMCH, BKIIIOYAs ATy U CPOK HAOIIIOICHUS,
KapTa NOJAMUCHIBAETCS CHHONTUKOM.

IIpu oOpabotke kapt oTHocutenbHOM Tomorpadpuu (OT)
BBITIOJHSIOTCS CJIETYIOIINE OTepaIiu:

1. TIpoBoasAT W HAAMKCHIBAIOT M3OTHUIICHI YEPHBIM KapaHJaIlioM
(xpatabie 4). OOMacTH 3aMKHYTBIX H30THIIC C HAMMEHBIITUMU
sHayennamu H% 00 B IeHTpe Ha3bIBaIOTCA 00IACTAMH XOJIO/A,
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¥ B MX LIEHTPax YEPHLIM KapaHJalIoOM HaIIIUCHIBAIOT «XOJIOI».
AHanoruyHo B LEHTpax Temia (Hanbompmmx 3HaueHui H% g0
) HAIKCHIBAIOT «TEILIoY». [IpH MPOBEICHUN U30THUIIC HA KAPTax
OT yuuTBIBAETCS TEPMHUECKHI BETEP, IIOJOOHO TOMY, KK IIPU
npoBefeHnH M3orunc Ha kaptax AT ydnmThIBaeTcs OOBIYHBIN

BETEP.
2. TlpoBomsaTcs W HaanMChIBaroTcs wm3amiotepmbl (uepes 2°C),
TOYHEE — U3aJUTOTUTICHI OTHOCHUTEJIbHBIX BBICOT,

xapaktepusytomue usmeneHns H°%q00 32 monemaue 12 umm 24
yaca. B neHtpax o0iacteil mOBBILIEHUSI TEMIIEPATYpPhbl CTABUTCS
OykBa «T» ¢ HMHIEKCOM, YKa3bIBalOIIMM HAa MAaKCHMAallbHOE
MOBBIIIIEHUE CpPeAHEN TemmepaTypsl ciios. B 1ieHTpax obnacreit
MOHMKEHUS TEMIIEPATYPBI CTABUTCS OYKBa «X» C HHJIEKCOM.

3. IlepenocsaT (komupyroT) TUHUU (GPOHTOB C MPU3EMHON KapThI
MOT OB

4. TlpoBepsArOT Bce HAAMKUCH, KapTa MOANUCHIBAETCS CHHOIITUKOM.

Ecmu cocrapistoress kaptl OT'%p00, OT3®000 u T.1., TO mX
aHAJIM3 IPOU3BOAUTCS aHAIOTHYHO aHanu3y KapThl OT % gq.

Ecnu Ha onuH OJlaHK KapThl HAHECTU M3OTHUICH KapThl AT7q0 u
msorunckl kaptel OT°Pj40, TO MmoNydeHHYI0 KapTy HA3BIBAIOT Kapmoil
mepmooapuuecKo2o nojis mponocgepsvl Ui, TOUHEE, HUNCHEL NOJI08UHbL
mponocghepuvl. 1IpUMEHSIOT Takke TEPMUH mepmobapuyeckas Kapma
(kapma Th). AnanornyHo MOXeT ObITH cocTaBieHa kapta Th mro0oro
npyroro ciosi. MoxxHO roBopuTh Takxke o kapre Th mto6oro ypoBHs,
Hanpumep, Thrg, eciin paccMaTpuBaTh CUCTEMBI U30TUIIC U U30TEPM Ha
3TOM ypoBHE. B menmom kapra TepMoOapuyueckoro moiis yaoOHa IS
OIpPEENICHNS IEPEHOCOB TEIUIA U XOJI0/A, TO €CTh aBEKIUHU TEIUIA WU
X0JI01a B paccmaTpuBaeMoM cioe. Ha kapre TepmMoOapuyeckoro moss
mzoruncel OT (u30TepMbl) MPOBOIAAT KpacHbIM Kapanaamom ( B
OJTHOIIBETHOM MeyYaTh — MPEPHIBUCTHIMU JIMHHUSMU), M30runcel AT —
YEPHBIM KapaHJIalIoM.

KpOMe TOrO, B IIPAKTHUKEC CHHOIITHYCCKOI'O aHaJli3a
06pa6aTBIBaIOTC$I M TaK HAa3bIBACMBIC 6CnomozamelilbHble Kapnivl.
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- KapThl OMACHBIX W HEOJArompusATHBIX (0CO00 OMACHBIX, CTUXHIHBIX B
NpEAbIIYIONMINX HA3BaHUAX) SIBICHUM MOTOJbI, HA KOTOPBIX MPOBOIST
M30XPOHBI (M30JIMHUU PAaBHBIX MOMEHTOB BpPEMEHHM TIOSIBIICHUS Ha
CTaHIUSAX YKa3aHHBIX SBJICHUM MOTOJIbI);

- KapThl 3KCTPEMAJIbHBIX 3HAYECHUHW TEMIEPATYpPBI, OCATKOB, CHEKHOIO
IOKPOBA U COCTOSIHUS MOYBBI, HA KOTOPBIX IPOBOJAAT U30THETHI (JIMHUU
PaBHBIX KOJIMYECTB OCAJKOB 33 HOYb WJIM JI€Hb) YEPHBIM KapaHAAlIoOM
s 3HadeHui ocanakoB 1, 5, 10, 20, 30 u 50 MM ¥ HAAMUCHIBAIOT HUX.
[Inomamu Mexay H30rMeTaMH MOYKHO CJEerka 3aKpaliuBaTh B
cieayromue nBera: 1 — 5 MM 0CagkoB — KpacHbIM LBET; 5 — 9 mm —
xenteii; 9 — 20 mm — cunmi; 20 — 30 MM — CHUpEHEBBIA WU
kopnuHeBbld; 30 — 50 MM — 3enensiid; >50 MM — 4epHbId. ['paHumy
CHE)XHOTO IIOKpOBa IIOKa3bIBAIOT YCJIOBHBIMM 3HaKaMmu. ['paHuiy
3aMOPO3KOB B IE€PEXOAHBIE CE30HbI (OCEHbIO U BECHOM) Takxke
0003HaYar0T yCIOBHBIMU 3HAKAMU;

- KapThl BJIQXHOCTH, HA KOTOPBIX MPOBOASAT U30JMHUM N€PUIIUTA TOUKU
pochl. ITo nanabiM kapThl ATgso MpOBOAAT M30JMHUU 2, 4, 8 U 12°C; mo
naubM KapThl AT7g0 — m3omuunu 2, 5, 10 u 15°C; mo gaHHEIM KapTel
ATsoo — m3omuanu 2, 7, 15 u 22°C. Uzomunuu 4, 5 u 7°C MIPOBOASAT
KpacHbIM KapaHjgamoM. IIpu TakoM pepuuuTe TOYKHM POCHI Ha
COOTBETCTBYIOIICH M300apUUECKON TMOBEPXHOCTH JJIsl JTOCTHXKCHUS
COCTOSIHUS HACBHIIICHUS TpeOyeTcsl TMOabEM YacTUIlBl BO3ayXa Ha
ypOBEHb, Tne napiieHne npumepHo Ha S50 rlla Huxe, yeM Ha ypoBHE
naHHOM m300apuueckoii mosepxnoctu. O6nacts BHyTpy M3oauHuu 2°C
BBIJICISICTCS TOPU3OHTAIBHOM IUTPUXOBKOW M  JIENIAE€TCS  HAJIIUCh
«BJIAYKHO»; 00JIACTh 3a TMpeaesiaMi M30JIMHUIM COOTBETCTBEHHO 12, 15 u
22°C BpImEnseTCS BEPTUKAIBHOM INTPUXOBKON M HAJIUCHIO «CYyXO0»;

- KapThl BEPTUKAJIBHBIX JBI)KCHUH, HAa KOTOpPbIE HAHOCST 3HAYEHUS
WHJIUBUAYAJIbHOTO HW3MEHEHMS  JaBJICHUS  TOJHUMAIOUIEHCS  WJIN
OMyCKaIIIeicss yacTulbl Bo3Aayxa 3a 12 wim 24 yaca. M3onuHun
npoBoAsAT uepe3 25 rlla, 4TO NpPUMEPHO COOTBETCTBYET 3HAUYEHUIO
BEPTUKAJILHON cocTaBstomeid ckopoct 0,5 wm/c, ecium HW3MEHEHUe
naBneHusi cocrapnser 1 rlla/12 4; mpu BepTUKANTBHONW COCTABIISIONICH
ckopoctu 0,25 M/c - BennunHa U3MEHEHUs AaBiieHus pasHa 1 rlla/24 4.
MN3onuHnmn ¢ BeNMYMHOW M3MEHEHHs naBieHusi meHee 0 (Bocxopsuiue
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JBW)KCHUSI) TIPOBOJAT KpacHBIM — KapaHjamoMm (WJIH  CIUIOIIHBIMHU
YEpHBIMUA JIMHUSMH), W30JMHUM C U3MEHEHHEeM jaaBieHus Oonee 0
(HUCXOnMIINE ABUXKEHMS) — CHMHUM KapaHAAIOM (WA MPEPHIBUCTHIMU
YepHbIMU JIMHUSIMU). B 1eHTpe o00JacTd BOCXOASIIMX JIBHKCHUI
BO3/IyXa MPOCTABJISAIOT MaKCUMaJIbHOE 3HAUCHHE U3MECHEHUS JABJICHUS C
COOTBETCTBYIOIINM 3HAKOM.

- KapThl TPONOMNAay3bl, HAa KOTOPHIX MPOBOMAST H30JUHUMU PABHBIX
3HAYEHUH JaBJICHHUs, 0003HAYAIOT 00JIACTH HAHOOJIBIINX M HAUMEHBIIINX
BBICOT, IIPOBOJISIT H30TEPMBI, 0003HAYAIOT 00JIACTH TEIIa U XO0JIOJ1A;

- KapThl MaKCHMAaJIbHBIX BETPOB, Ha KOTOPBIX 3aTYIIEBHIBAIOT 3E€JICHBIM
[[BETOM 00JIaCTM MaKCHUMAaJIbHBIX BETPOB, OuepyuBaeMble n3otaxoil 30
M/c (okoio 100 kM/4); MPOBOJAT KUPHBIMH JUIMHHBIMU CTPEIKAMU OCH
CTpYHHBIX  TEYEHHWH;  3aTylIEeBBIBAIOT  IEHTpalibHbIE  00JacTU
MaKCUMaJIbHBIX BETPOB (KpPacHBIM I[BETOM) U CTaBSAT KpPacHBIM
KapaHJaIIoM CKOPOCTh MAaKCUMAJILHOTO BETPA W BBICOTY OCH CTPYWHOTO
TEUCHUS; OTMEUAIOT TIOJOKCHHE IIEHTPOB OCHOBHBIX OapHYECKUX
oOpa3oBaHuii (MEPEHOCAT C MPU3EMHON KapTh).

K  scnomocamenvuviv  kapmam  MOXHO  OTHECTH  KapThl
TEPMOOAPUIECKOTO TIOJII HWKHEH ITOJOBUHBI Tpomocdepsl; KapThl,
npeaHa3HaYeHHBIC s (DAKCUMIUTBHBIX TIEpeIad, a TakKe JJIs U3IaHus B
OIOJIJIETEHSX IMOTOEI.

2.6. BplisiBJIeHHE U MCIIPaBJIeHHE OIIMOOK HA KAPTAaX MOr0/Abl

[Ipu aHanmu3e kKapT MOrojbl BCTPEYAIOTCS OIIMOKH B HAHECEHHBIX
JAHHBIX M MPEABIAYIIEr0 aHajdnu3a KapT MOTroJbl, KOTOPbIE HEOOXOAMMO
BBISIBUTB U UCIIPABUTD.

Ha npuszeMHBIX KapTax pa3iudaroT cucmemamuieckue OwUOKU
(3a cuer HeWCHpaBHOCTH TPHOOpa, HEMPABUIBLHOTO ONpPEIeICHUs
BBICOTHI CTAHIIMKM HAJl YPOBHEM MOpA W T.IL.) U cayuatiHvle owubku (3a
CUET HEMPaBWIBLHOM 3alKiCHU TOKa3aHWUW npubopa, OMMOOK Mpu
KOJMPOBAHMH, TTepeade JaHHBIX U IPU UX HAHECEHUHU Ha KapTy).
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Cnenyer pas3nuyaTh CHUCTEMATHUYECKHE OIIMOKH u
cucmemamuyeckKue OMKIOHeHUsl TEX WA UHBIX XAPAKTEPUCTUK IMOTOIbI
Ha JIAHHOM CTAHUMHU OT TMOKAa3aHWM CPEJHUX CTAHLHM, KOTJa TaKue
OTKJIOHECHUS SBJISIIOTCS PE3YIbTATOM HEPEenpe3eHmamueHOCmuy CIanyuu.

OCHOBHBIM IMIPUEMOM BbISABJICHUA ommOOK Ha KapTax II0TOJbI
ABJACTCA COIIOCTABJICHHUC COMHHUTCIBHBIX C TOYKH 3PCHHA CHUHOIITHKA
JaHHBIX C aHAJJOI'MYHBIMHU JAaHHBIMHU Ha COCCAHHUX CTAaHIMAX Ha ATOM XKe
KapTC Win C JTaHHBIMHA JTOM XKeE CTaHIIMH Ha HpGIIBII[YHIGﬁ KapTe.

Ha xaprax Gapudeckoif Tonorpaduu, Kak mpaBuio, HabIOAAI0TCs
JIUIIb ClTy4aiiHbIe OIIHUOKH, CBSI3aHHbBIC c OIIMOKAMHU
PaIuO30HIUPOBAHUS W BBIYKMCIEHHE  BBICOT  HM300apUUYECKUX
MOBEPXHOCTEH, a TAK)Ke KOJAUPOBAHUS, TIepeadl U HAHECCHUS JaHHBIX.

OgHuM W3 TPUHIMIIOB CHHONTHYECKOTO aHAM3a SBISICTCS
UCTOpHYECKasl TMOCIEAOBATEIbHOCTh aHalu3a. JTO O3HA4aeT, dYTO
reorpaduyecKkoe IMOJIOKEHHUE IICHTPOB ITMKIOHOB W AHTHIIMKIOHOB, a
Tak)ke JUHUN (POHTOB HAa JAHHOW KapTe MOTOABI MO0 CPAaBHECHHIO C HX
MOJIOKEHUEM Ha TPEbIAylieil KapTe He JOJKHO MPOTUBOPEUUTH
npoucxonsmuM B armocepe Gu3MUECKHMM Ipoieccam. IJTO  Ke
OTHOCUTCSA Y K CTaAusIM pa3BUTUS IHMKJIOHOB, a TakXke K
COTJIaCOBAaHHOCTH aHAJIM3a MPU3EMHBIX M BBICOTHBIX KapT.
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3. Bo3aymnbie Macchl U aTMOc(hepHbIe (PPOHTHI
3.1. BozaymHble Macchbl U UX KJIaccupuKaunu

B Tpomocdepe dopmupyrorcss OIHOPOAHBIE MO (U3UUECKUM
CBOMCTBAM  6030yuUiHble Maccbl, BHYTPU KOTOPBIX HaOIIOJAIOTCA
HEOOJIbIIINE TOPU3OHTAIbHBIC TPATUEHTHI TEMIIEPATyphl U psAlla APYTHX
METEOPOJIOTHYECKUX BEIMYMH, a U3MEHEHUSI TUX BEJIMYMH C BBICOTOU
UMEIOT ONPENEIECHHYI0 3aKOHOMEPHOCTb, XapaKTEpPHYIO ISl JaHHOU
BO3JIYIIIHOM MAacChI B IIEJIOM.

T'opuzonmanvhule pazmepsl BO3AYUIHBIX MacC COCTABIISIIOT THICSYH
KHJIOMETPOB, & 8epMUKAIbHblE — HECKOJIBKO KUJIOMETPOB.

B oaHMX ciydasx BO3AYLIHbIE MACChl MPOCTUPAIOTCA OT
MOBEPXHOCTU 3€MJIA IO TPOMOMNAY3bl, @ B IPYTUX — HACIAUBAIOTCSA IPYT
Ha Jpyra, Npu4eM, Kak IpaBujo, Oosee Teruias BO3AYIIHAs Macca
pacnosaraercst Haji 0oJee X0JI0IHOM.

llepexoonas 30Ha MeXIy COCETHUMU BO3AYLIHBIMH MaccaMu
MOXET ObITh JoctaTouHo Mmupokoi (200 — 500 km). Ecim B Taxoi
NEePEXOAHON 30HE TOPU3OHTAIbHBIE TPAJIUEHTHI TEMIIEPATYPHI BEJIUKH, TO
OHAa Ha3bIBACTCS DPOHMAILHOU 30HOU.

B psanme cnydaeB rpaHWIla MeEXAY BO3AYIIHBIMH —MaccaMu
BBIpOKEHA BEChbMa PE3KO, TaK YTO Ha KapTaxX MOTOJbI MOXHO MPOBECTH
YETKYI0 JIMHUIO pa3fieia JBYX BO3IYIIHBIX Macc, Ha3bIBaeMYIO JIUHUELL
ammocgheprnozo pponma, UM COKPAIIEHHO JiUHUEel PpoHma.

B BepTHUKaNbHOM IUIOCKOCTH MEPEXOJHOW 30HE COOTBETCTBYET
nepexooHvlll  Clol, KOTOpbli B ciaydae arMmochepHoro (poHTa
pacrojaraercsi HakJIOHHO U Ha3bIBACTCS (DPOHMANLHBIM CTLOEM.

Jlmuna niepexonHor ((PpoHTAIBbHOW 30HBI) M3MEPSETCS ThICSYaMU
KHJIOMETPOB B COOTBETCTBHHM C TOPH30HTAIBHON MPOTSIKEHHOCTHIO
BO3/IYIITHBIX Macc.

Hlupuna nepexoaHou (GpPOHTAIHHOM 30HBI) U3MEPSETCS COTHIMU
KHJIOMETPOB. B mpu3emMHOM cjoe mmpuHa 30HBI (POHTA COCTABIISCT
BCETO HECKOJIBKO JIECATKOB KUIIOMETPOB.
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Tonwyuna QPOHTATBEHOTO CIIOST U3MEPSIETCS COTHAMHU METPOB
(uHoraa a0 1 — 2 kM), Tak YTO NPH PELICHUN HEKOTOPBIX 3a/1a4 MOXKHO B
HEJSIX YMPOIIEHUSI pacCMaTpUBaTh €r0 KaK HAKJIOHHYIO (pOHMANbHYIO
NOBEPXHOCMb.

CBolicTBa BO3JIyIIHBIX MacC CBsI3aHbl C reorpapuueckuM paiioHOM
ux (opmupoBanus. [Ipu 3Tom, Korma Temmeparypa BO3AYIIHONW Macchl
NEPECTAET H3MEHATHCA, CUYUTAETCS, YTO Takas Macca IOJHOCTBIO
cpopmuposanace. Peub B TaHHOM cllydyae HJAET TOJBKO O CpeaHei
CYTOYHOM Temmeparype. B mpenenax cyTok temmneparypa B IIPU3EMHOM
CJIO€ MOXXET CYUIECTBEHHO MEHATHCA. Y CTAaHOBUBILIASACS TEMIIEPATypa,
TUINIAYHAS JJI1 JAHHOTO reorpauyeckoro paiioHa U Ce30Ha, Ha3bIBACTCS
memnepamypoi pagHo8ecusl.

O4eBUHO, YTO B PA3IMUYHBIX oyarax (pOpMUPOBAHHS BO3TYIIHBIX
Macc, TO €cTh B reorpadueckux paioHax C YCTOWYMBBIMHU YCIOBUSIMHU
aTMOC(EpHON  MUPKYJSIIIUKA, MOXKET OJIHOBPEMEHHO MPOUCXOJUTh
dbopMHpOBaHUE PA3TUYHBIX BO3AYIITHBIX MAcCC.

[Ipu u3mMeHeHUU yclIOBU aTMOC(EPHON HUPKYISAIUU BO3AYIIHAS
Macca Kak IIeJIo€ CMeNaeTcss W3 oyara cBoero (GOpMHpPOBaHUSA B
COCEHUE pailloHbl, COIpPUKAcasACh M B3aUMOACHCTBYd Ha MYyTH
MEPEMEILICHNS] C JAPYTMMHU BO3QYIIHBIMH Maccamu, KOTOPBIE IO CBOMM
CBOMCTBAM MOTYT CYIIECTBEHHO OTJIHMYAThCA OT pPaccMaTPUBAEMOM
MaccChl.

[Ipn mnepeMemieHMM BO3AyLIHAs Macca HEMPEPBIBHO HW3MEHSET
CBOM CBOMCTBA BCJIEACTBUE B3aUMOJECHUCTBUS C IOJACTHJIAIOLIEN
IIOBEPXHOCTBPIO W MOJ  BIMSHUEM  M3MEHUBIIMXCS  YCIOBHUH
paaMalMoOHHOro OajaHca. OTOT TMPOLECC HSBOJIOLUHU, Ha3bIBAEMBIH
mparncgopmayueri 030YULHOU MACChbL, TPOJOIIKAECTCS 10 TEX MOp, MOKa B
HOBOM paifoHe He OyJeT NOCTUTHyTa TeMIEepaTypa paBHOBECHUS, TO €CTh
noka He copMupyeTcs HOBas Bo3aylIHas macca. [lon Tpanchopmanmeit
BO3JYIIHOM MacChl B IIMPOKOM CMBICIIE TIOHMMAIOT U3MEHEHHUE BCEX €€
BAKHEMIIIMX CBOMCTB: TEMIIEPATYPHI, BIAKHOCTH, YCTOMYMBOCTH, CUCTEM
KOHJIeHcaluu (oOJjlaka, OCaJKu, TyMaHbl) U T.I. B TakoM IIMPOKOM
CMBbICIIe TpaHChOpMalKs BO3AYIIHBIX MacC MPOUCXOIUT MPAKTUUYECKU
BCErla M HUKOrga He 3akaHuuBaercsa. OnHako B mpolecce
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TpaHChOPMAIIK MOYXHO BBIICIUTH TEPHOJBI OBICTPOTO HM3MEHEHUS
CBOWCTB BO3JyXa M IMEPHOJBI, KOIJa MEKIYCYTOUHbICE W3MEHCHUS
CTAHOBSATCS] HE3HAYUTEIIbHBIMU.

Onnako, B peaJbHOCTH BO3AYIIHBIE Macchl (OPMUPYIOTCS
HEIPEPHIBHO B JIIOOOM reorpadmyeckoM paiioHe MpH JIIOOBIX YCIOBUIX
HUPKYJISUU. OJTHOBPEMEHHO CYIIECTBYET HECKOJbKO BO3AYLIHBIX Macc,
00alalolUX Pa3TUYHBIMU CBOMCTBaAMH, TO €CTh XapaKTEPU3YIOIIMXCS
Pa3JIMYHBIMUA YCIOBUSAMHU TOTOJbI. [Ipy 3TOM OJHM MacChl HaXOJSATCA B
YCIIOBUSIX PAaBHOBECHS, APYTHe MPeTepreBatoT TpaHChopMaIHio.

3ajaya CHHONTHYECKOTO aHaliM3a 3aKJI04aeTcs B TOM, YTOOBI
BBISIBUTH (DM3MYECKUE CBOMCTBA JIFOOOW BO3YIIHON MacChl B JIFOOOM
CTaJIMM €€ Pa3BUTHUS M ONPEACIUTh MOCICAYIONUE U3MEHEHUS TOTO/IbI
KaK pPe3yJIbTaT MepEeMEeIECHUs U DBOJIOIMH BO3YIIHBIX MACcC, a TAKKE UX
B3aUMO/ICHCTBUE MEXKYy COOOH.

Cpenu XapaKTePUCTUK BO3IYIIHBIX Macc UMEIOTCS
KOHCep8amueHvle, TO €CTh TaKue, KOTOPbIe MaJI0 MEHSAIOTCS B CYTOYHOM
XO/I€ WJIA NpPH BEPTUKAIbHBIX IEPEMEIICHUSAX BO3AYLIHBIX YAaCTHILI.
HauGounee KOHCEpPBATUBHBI MICEBAONOTEHIINATbHAS (nu
SKBUBAJICHTHOIIOTECHIIMAIbHAS) TEMIIEpaTypa U yAelbHAsI BIAKHOCTh 10
Hayajga KOHAEHCAalWMU BOASHOro mnapa. JlocTaTOUHO KOHCEPBATHUBHBI
MOTEHIUAJIbHAS TeMIepaTypa M TEMIIeparypa BbIIIE CJIOS TPECHUS
(ocobenno m3obapuueckas temmeparypa Ha kaptax AT), abcomtoTHas
BJI&YKHOCTh M TOYKAa POCHI, NAJbHOCTh FOPU30HTAJIbHONW BUAUMOCTH 0
Hayaja KOHJIGHCAIluM BoJgHOro mapa. K MajlokoHCEepBaTUBHBIM
OTHOCSITCSL TeMIleparypa U OTHOCHUTEbHAs BIIAXXHOCTh B MPU3EMHOM
cioe. OTH  METEOpPOJOTUYECKHE  BEJIMYMHBI  HMMEIT  Haubosee
BBIPAKEHHBIN CYTOYHBIN XOJ.

KOHCGpBaTI/IBHBIe XAPAKTCPUCTHUKHU HCIIOJB3YIOTCA MOJIA OLCHKHU
9BOJIIOIIMH BOSI[YHIHOﬁ MacCbl JACHb 3a JHCM Ha pPa3HbIX YPOBHAX, a
TaKXKC HJIA OOBEKTUBHOI'O COIIOCTABJICHHUS CBOICTB BOB)IyH.IHOﬁ MacChI.

[To TepmouHamMuyeckoi kiaccupuKaIuy pa3andaroT CIeAyIoIIre
BUIbl BO3AYLIHBIX MaccC:

1. Tennvie BO3aylIHBIE MACCHI — YCTOMYHBBIE U HEYCTOWUYHUBBIE.
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2. Xonoowuwvie BO3MYIIHBIE MACChl — YCTOMYUBBIE U HEYCTONYNBBIC.
3. HetimpanvHoble (MECTHBIC) BO3AYIIHbIE MAacChl — YCTOWYUBBIC U
HEYCTOWYHBBIE.

Tennou Ha3pIBaeTCS TakKas BO3AyIIHAsA MacCa, KOTOpasd B JaHHOM
paﬁOHC IMOCTCIICHHO OXJIAXKAACTCA, IMTOCKOJIbKY €€ TCEMIICpATypa BBLIIIC
TCMIICPATYpPbl pPaBHOBCCHUA, TO C€CTb HC COOTBCTCTBYCT YCJIIOBUAM
TCIJIOBOI'O U paavallMOHHOT'O OajaHca.

OTHOCUTENPHO TEIUIOW HAa3bIBACTCSl Takas BO3AYIIHAsS Macca,
KOTOpasi TeIuIee COCEIHUX BO3AYIIHBIX MacCc, B TOM YHCIIE W Takas,
KOTOpAst POJI0JDKACT IPOTPEBATHCA.

Xo100HOoU HA3BIBAETCS TaKas BO3AYLIHAS Macca, KOTopas B JAaHHOM
paiioHe MOCTENEHHO MPOrPEeBACTCA.

OTHOCUTEIBHO XOJIOQHOM Ha3bIBACTCSl Takas BO3AylIHasA Macca,
KOTOpasd XOJIOOHCC COCCOAHUX BO3AYHIHBIX MACC, B TOM YHCJIC M TaKas,
KOTOpas MmpoJ0JIKACT OXJIaKAaTbCA.

Heiimpanvnoti (mecmnoti) Ha3pIBa€TCS BO3AYIIHAS Macca, KOTOpas
B JJAaHHOM paiiOHEe JIEHb 3a THEM COXPAHSIET CBOM OCHOBHBIE CBOIMCTBA 0€3
CYIIECTBEHHBIX U3MEHECHUI.

HelitpanpHast Bo3mymiHasi Macca OJHOBPEMEHHO MOXKET OBITh
OTHOCUTEJIBHO TEIUIOM WJIM OTHOCUTENIBHO XOJIOJHOW B 3aBUCHUMOCTH OT
COOTHOLIEHHUSI €€ TEMIIEPAaTypbl U TEMIIEPATYPbl COCEIHUX BO3MYLIHBIX
Macc. HeutpanpHass 1o cBOMM CBOWCTBaM BO3YIIHAs Macca 4acToO HE
SBJIIETCSI MECTHOM O TTPOUCXOKICHUIO U OBICTPO CMEIIAETCS U3 OJHOTO
paiioHa B Ipyrou.

Yemortiuueoti Ha3pIBaeTCS BO3AYIIHAS Macca, B OCHOBHOM TOJIIIE
KOTOpOH BEPTUKAIbHBIN rpagueHT TeMIIEpaTypbl MEHBIIIE
BIIQYKHOA/INA0ATUYECKOTO, TaK UYTO KOHBEKTHUBHBIE BEpPTHKAJIbHBIC
JBIDKEHUS JaXe B caMble OJAromnpusiTHbIE 4Yachl CYTOK aKTHBHO HE
Pa3BUBAIOTCS U 00J1aKa Ky4eBbIX (hOpM HE 00pa3yroTCsl.

Heycmouuusou Ha3pIBaeTCs BO3JyIIHAsT Macca, B OCHOBHOWU
TOJIIIIMHE KOTOPOW BEPTUKAIBHBIM TPATUEHT TeMIepaTypbl OOJbIIe
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BJIQKHOAIMa0aTHUECKOr0, TaK YTO B HauOoJsiee OJIArONpPHUSITHBIE Yachl
CYTOK  pa3BUBAIOTCS  KpymHOMaclitabHass  TypOyJIEHTHOCTb U
KOHBEKTHUBHBIC JIBIDKCHUS, TPHUBOAAIIME K OOpa30BaHHIO 00JIaKOB
Ky4eBbIX (hopM, ecnu BO3IyIIHAs Macca HE CIMIIKOM cyxas. [lpu
OOBLION CYXOCTH BO3/1yXa YPOBEHb KOHJIEHCAIIMM PaCIoyiaracTcs OYEeHb
BBICOKO M BOCXOJSIIME KOHBEKTHBHbBIE JBHKEHUS MOTYT HE JIOCTHIaTh
3TOro ypoBHA. B Takux ciydyasx 0 HEYCTOWYMBOCTU BO3IYIIHON Macchl
MO3KHO CYIHUTbh, HAIIPUMEP, 1O OOITaHKE CaMOJIETOB.

[Tpu ogHUX U TEX XKe YCIOBUSX OoJiee 81adCHAs 8030VUHAS MACCA
OMHOCUMENbHO HeYyCmouyugee MeHee 6AANCHOU B030VUHOU MaCChl.
WHbIMU cl0BaMH, YeM HHXKE YPOBEHb KOHACHCAIIMM B BO3IYIIHOW Macce,
TE€M OHa OTHOCUTEJIBHO HEYCTOWUYMBEE IPU IIPOYUX PABHBIX YCIOBHSX.

Opnako Haubozee SPKO HEYCTOMYMBOCTh BO3AYIIHOW MAacchl
IposiBIIsieTCsl B 00pa30BaHUM MOUIHBIX KYyY€BBIX O0JIAKOB, B BbINA/ICHUU
JIMBHEBBIX OCAJIKOB, B Pa3BUTHUHU I'PO3 U IIKBAJIOB, YTO 3aBUCUT HE TOJBKO
OT TPAJWEHTOB W BJIAKHOCTA BO3JYIIHOM MAacChl, HO M OT TaKHUX
(GakToOpoB, KaK  COCTOSIHUE  MMOACTHJIAIOIIEH  MOBEPXHOCTH U
NPWIETAOIIET0 K HEW MPU3EMHOrO CJOS BO3/AyXa, peibed MECTHOCTH,
HaJIM4YMUE CJIOLIHOTO CJIoS OO0JAaKOB, MPEMSITCTBYIOIIMX IPOrPEBAHUIO
NOJCTUJIAIONIE TIOBEPXHOCTM W  BO3HUKHOBEHUIO KOHBEKTHUBHBIX
JBHKEHUI, XapaKTEPUCTHUKHU BETPA U T.J.

Oco0eHHO BeIMKO BIMSHHUE HA YCTOMUMBOCTH BO3AYLIHOW Macchl
NOJCTHUJIAIOIIEH MOBEpXHOCTU. Teruiasg BO3AylIHas Macca IMOCTENEHHO
OXJIQXK/IaeTCd C BBICOTOW OT MOJACTUJIAIOUIEH MOBEPXHOCTH, IMO3TOMY
Temjgas BO3AYIIHAs Macca, Kak [MpaBUJlo, SBIAETCS YCMOUYUBOLU
6030ywiHoOU  Mmaccou. XOJIOJHAs BO3AYIIHAs Macca TMOCTENEHHO
IporpeBaeTcss OT  MOJACTWIAIONIEH  MOBEPXHOCTH, U  TPaJUEHT
TeMIlepaTypbl ObICTPO BO3pAacTaeT, YTO CO3JAET YCIOBHS JI Pa3BUTHS
KOHBEKTUBHBIX JBM>KeHHU. [loaTOMy XoJsioAHAs BO3MyIIHAs macca, Kak
IIPABUJIO, OTHOBPEMEHHO SIBIISIETCS HEYCMOUYUEOU BO3AYILIHOW MACCOM.

Bo3nyiinas macca, SBISIOMIAsICS OTHOCUTENBHO TEIIOW B HUKHUX
CJOSIX Tpomocdephl, B BEPXHUX €€ CJIOSIX MOXKET ObITb OTHOCHTEIHHO
XOJIOTHOM.
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['eorpaduueckas KJIaccupuKaus BO3JIYIHBIX Mmacc,
npemtoxkeHHass B 20-x romax XX Beka bepxepoHOoM, OCHOBaHa Ha
reorpa)uuecKoM MOJOKEHUH 04aroB (pOPMUPOBAHUS BO3IYLIHBIX Macc.
Jlns pAna pailoHOB 3€MHOr0O Iapa, OCOOEHHO [Jisi OKEaHOB, 3Ta
KJaccu(uKalus He MoTepsla CBOEro 3HaU€HUs U B HACTOSILEE BpeMsl.

CornacHo »>ToM KJIaCCI/I(bI/IKaHI/II/I BO3AYIIHBIC MACCBhI OCJISAT Ha 4
ThUIIa COOTBCTCTBCHHO IIOJIOJKCHUIO OCHOBHBIX TCPMHUUYCCKUX II0SACOB
3CMHOTI'0 IIapa:

1. Apxmuueckuii unu anmapxkmuueckuii 6030yx (AB).

2. Bo3dyx ymepenuvix wupom (YB), Ha3piBaeMblii HHOTIA
noaapuwvim 6o30yxom (I11B).

3. Tponuueckuii 6030yx (TB).

4. Dxeamopuanvruliil 6030yx (OB) unu enasicHviti mponuyeckuil
6030yx (110 MHEHUIO MHOTHX METEOPOJIOTOB).

Kaxnads w3 3TUX BO3AYWIHBIX Macc, 3a HCKIIOYEHUEM
DKBATOPHAIBHOTO BO3[yXd, JEIUTCA B CBOIO OYEPENb HA MOPCKYIO WIU
KOHMUHEeHMAIbHYl0 B 3aBUCHUMOCTH OT XapakTepa IOACTHIIANOIIEH
NOBEpXHOCTM ouara ero QopmupoBaHus. B psage cioyuaeB
JIOTIOJIHUTEIBHO ~ YTOUHSETCS  MOJIOKEHHE ouara (OpMUPOBAHMUS,
HalnpuMep: CPEAU3EMHOMOPCKHM  MOPCKOW  TPONMYECKHMHA  BO3AYX
(CMTB); nHorna BIAENSIOT TaK Ha3bIBa€Mblii MyCCOHHBIN Bo3ayx (MB).

B mnoustne «owar (opmMupoBaHMS» BO3IYIIHOW MacChl YacTo
BKJIIOYAIOT HE TOJBKO eeocpaghuueckuti pailoH, HO U OapUUYECKYIO
CUCTEMY, C KOTOPOW Hanbosee 4yacTo CBA3aHO (POPMUPOBAHUE TUIUYHOU
JUISL 3TOr0 paioHa BO3AYIIIHOM MACCHI.

Tennas ycmotiuueas 6030ywinas Macca HajJ MaTepUKaMH
Ha0JII0JaeTCsl, KaKk MPaBUiIo, B XOJOJHYIO MOJOBHHY roja. OObIYHO 3TO
BO3AyIIHAs Macca, MOCTYNAMmas Ha MAaTEepuK IIOCHE JUIMTENBHOTO
NepeMeNIeHs] HaJl OTHOCUTENIbHO TeIibiM okeaHoM (MTB wmu mMYB).
Han okxeanoM © MopsSMH Takas BO3IyIIHAas Macca OTMEYaercs B
OCHOBHOM B TEIUIYIO TOJIOBUHY I'0J1a, KOTJA TEIUIBIA BO3AYX C MaTEpUKa
(xTB wmu xYB) cmemiaercs Ha OTHOCHUTENIBHO XOJIOJHYIO BOJHYIO
MOBEPXHOCTh. B 000N CE30H NpH CMEIICHUU BO3AYIIHOM MacChl C
TEIJION YacTH OKeaHa Ha XOJOJHYIO (Hampumep, U3 00JacTH TEIioro
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TeUeHUs] B 00JIaCTh XOJOJHOrO TEUEHMs) BO3aylIass Macca Oyaer
puoOpeTaTh CBOMCTBA TEIUIONW YCTOMYMBON MacCHI.

Cunonmuueckue (YUpKYIAYUOHHbLE) YCI06US, TIPU KOTOPBIX TEIUIas
yCTOMYMBAs BO3JAYIIHAs Macca MOCTYIMaeT B JaHHbIN palloH, MOTYT OBIThH
paznmuuHbiMu. Temnas ycToiluMBas BO3aylIass Macca OCOOEHHO
XapakTepHa ISl TEIUIBIX CEKTOPOB LMKJIOHOB U MPUMBIKAIOIIUX K HHUM
CEBEPHBIX OKPauH aHTULIMKIIOHOB.

Tunuunas nocoda B TEIJION YCTOMYMBOM BO3IYIIHOW Macce:
crutommHas cioucras (St) miam cioucto — KydeBas (SC) 0071a4HOCTB,
MHOT/a COIIPOBOXKJAIOLIASCSA BBINAJCHUEM MOPOCSIIMX OCAJKOB WIIU
00pa30BaHUEM aJBEKTUBHBIX TYMAaHOB.

Cymounwviti X000 METEOPOJOTUUECKUX JJIEMEHTOB B  TEIUIOU
YCTOMYMBOM BO3IYyIIHOM Macce BecbMa Mai. boisiee TOro, B CBSI3H €O
3HAYUTEJIBHOM  aJBEKUMEN  Terula, HanpuMep, HOYBID  BMECTO
MOXOJIOJaHUsI MHOTJa OTMedaeTcs mnoTemieHne. POMUPOBAHHE CIIOS
WHBEPCUM Ha HEKOTOPOWM BBICOTE CIIOCOOCTBYET 00O0COOJIEHHUIO OT
BBIIIEJICKANIUX CJIOEB HIKHETO CJIOS BO3MYILIHOW MAacChl, KOTOPBIH
HauOosee CHIBHO OXJIAXAAETCd OT TMOJCTHIAIONIEH IOBEPXHOCTH.
[TpuueM cnoit UHBEPCUHU SBISIETCS 3d0EPHCUBATOWUM CTIOeM TSl YACTHIL,
nepeMeIaronXxcs Mo BEpTUKAIH.

Tennas meycmouvueas 6030ywiHas Macca Haja MaTepUKaMU
HaOmonaercs serom (MTB, kTB), a BOiM3u nobepexbss MOpeld MOXKET
HaOmonarbess U 3uMoll (MYB). Han okxeanamum u MopsiMu  Takas
BO3JIYIIIHAsI Macca HaONIoAaeTcs, Kak MpaBWIO, B XOJOAHYIO MOJOBUHY
rojia, OCOOEHHO MpHU NEPEMEIICHHH OTHOCHUTENIbHO TEIUIOro BO3]yXa
(MYB) Ha eme Oonee Temiyl0 BOJHYIO TOBEPXHOCTh. I[lOCKOJIBKY
IIPOrPEB BO3lyXa MPOUCXOAUT OT BOJHOU MMOBEPXHOCTH, TO 3UMOM, KOT1a
C MAaTEpUKOB HA OKEaHbl NOCTYIAET XOJOJAHBIM BO3yX, CO3LAIOTCA BCE
ycloBusl Il (pOpMHpPOBAHUS HEYCTOMYMBBIX BO3IYIIHBIX Macc Haj
BOJHOM TIOBEPXHOCTHhIO. B cyOTpommkax W TpomwKkax HajJ BOJHOU
MOBEPXHOCThIO (POPMHUPYIOTCS HambOoJee TeIible BO3AYIIHbIE MAaccChl
(MTB), kotopsle MOryT OBITh HEYCTOWYMBBI U JeToM. B
MPUIKBATOPUAIIBHBIX pallOHAX OKEAHOB B MIOJE U aBTyCTE€ HaOIIOAAIOCh
abcooTHOE TPe0dIIalaHNe TEIUIBIX HEYCTONYMBBIX BO3IYIIHBIX MacC.
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Cmuonmuueckue ycao6us, IpU KOTOPBIX TeIIas BO3AYyLIHAs Macca
MOXXET OBITh HEYCTOWYHMBOW, JOCTAaTOYHO pa3HooOpas3Hwl. Teras
BO3/yIIasi Macca MOXET ObITh HEYCTOMYMBOM B TEIUIBIX CEKTOpax
LIMKIOHOB W Ha 3amaJHod mnepudepuu aHTUUUKIOHOB. Kak mpaBuio,
HEYyCTOWYMBA OTHOCUTEIBHO TeEIUIas BO3AylIass mMacca BO BTOPHUYHBIX
TEIUIbIX CEKTOPaX LUKIOHOB.

Tunuunasa nocooa B TEIMIOW HEYCTOWYMBO BO3AYIIHOW Macce:
kyueBass (Cu), a wmHorma kyueBo — mpoxnaeBas (Cb) oGmauHOCTh C
JUBHEBBIMH OCAJKaMH, YaCTO C TpO3aMH, B TOM YHCJIE€ HOYHBIMH,
panralMoOHHbIE TyMaHbl (MIPEUMYIIECTBEHHO MOCIE BbIMAICHUS TOXKIA U
HACTYIUICHUSI IPOSICHEHNUS ).

Cymounslii  x00 METEOPOJIOTHYECKUX BEJIUYMH B  TEIUJION
HEYCTOMYMBOM BO3AYIIHOW Macce OOJIbIlle, YeM B TEIUIONH yCTOMYHMBOI
Macce, HO HE CIMIIKOM BeluK. Haxg Marepukamu Jietom Teruias
BO3/yIlIasi Macca JaXe MPU NEPEMEIICHUN K CEBEPY MOMKET C TEUCHUEM
BPEMEHU CTAaHOBUTHCS Oo0Jiee HEYCTOMYMBOH. DTOMY CIOCOOCTBYET
MPOAOJDKAIOIIMICA JTHEBHOM NPOTPEB BO3AYIIHOM MAacChl OT 3€MHOMU
MOBEPXHOCTU M YBJIAXKHEHUE €€ 3a CUET HCHApeHUus] C MECTHBIX
BOJIOEMOB, PE€K W PACTUTEIBHOTO MNOKpoBa. HouHoe pamuanmoHHOE
OXJIQXJICHUE BEPXHEUW I'paHUIIBI BIAKHOTO CJIOSI MOXKET CIIOCOOCTBOBATH
Pa3BUTHIO KOHBEKIIMY B HOYHBIE YACHI, YTO B OTACIBHBIX CIy4YasX MOXKET
NPUBECTH K 00pa30BaHHMIO MOIIHBIX KY4eBO — JMOKACBBIX 00akoB (Ch),
BBINAJCHUIO JJUBHEBBIX OCAJIKOB U K HOYHBIM IPO3aM.

Onnako 6 yerom mennas B030VWHASL MAcCCa — A6AA€MCsl
NPeuUMyUjeCmeeHHo YCmMoudugol B030YUIHOU MAcCCcol, OCOOECHHO HaJ
CyILIEH B XOJIOAHOE MOJIYTOJIHE.

Xonoonas neycmouuueas 6030ywinas Mmacca HaJ MaTepuKaMu
HaOMIOMaeTCs, Kak MpaBUjo, B TEIJIOE TMOJYroaue, OCOOCHHO TpU
BTOpKEHUAX Ha matepuk MYB u MAB. Han okeanamu u MopsiMH Takas
BO3JyIIIHAsE Macca OTMEYAETCs B OCHOBHOM B XOJIOJHOE MOJIYTOJHE, HO
MOKET HaOJI0IaThCA W JIETOM TIPU CMEIICHUH OTHOCUTEIHHO XOJIOTHON
Bo3aymHOM Maccel (AB wim YB) nHa Oojee TEIUlyl0 BOJHYIO
MOBEPXHOCTb.
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Cunonmuueckue ycnoeus, HauOoyiee  OJaronpusTHbIC  JJIA
BTOPKCHHSI XOJIOJHBIX HEYCTOWYMBBIX BO3AYIITHBIX MAaccC, - 3TO MPEKIC
BCETO THIJIOBBIC YACTH ITUKJIOHOB 3a XOJOIHBIMU ()POHTAMH W YACTUIHO
MPUMBIKAIOIINE K HUM OKPanHbI aHTUITUKIIOHOB.

Tunuunas nocooa B XOJIOOHBIX H€y0T0ﬁ‘IHBBIX BO3AYILIHBIX
MacCax: KyucBasa U KydCBO — HOXKICBAA 06JI3.‘IHOCTI), JIMBHCBBLIC OCAaKH,
YaCTO MHOT'OKPATHO IMOBTOPAIOIIHUECA, HHOI' A AHCM I'PO3bI, 4 HOYbIXO HA/l
MAaTCpUKaMH paaIrallMOHHBIC TYMAHBI.

Cymounwviti X00 METEOPOJIOTUUECKUX BEIMYMH B  XOJIOJHBIX
HEYCTOMYMBBIX BO3AYIIHBIX MaccaXx 0COOCHHO BeauK. Hampumep, HOUbIO
MOXET HaOJI0MaThCs sSCHAs XOJIOJHAs TOrojla Cco cla0bIMU BETpaMH,
JHEM — 3HAuMTelIbHas OOJIAaYHOCTh, OCAJIKH, YCWJICHHE BeTpa H
nosbineHne temneparypsl Ha 10 — 15°C. HeycToiunBocTh BO3IYIIHOM
MAacCChl OIPEACIISIETCI HE TOJBKO COOTHOIICHHEM TEMIIEpATyp MEXKIY
BO3JYIIIHOM MacColl M MOJCTWIAIOIIEH MOBEPXHOCTHIO, HO W CHIIBHO
3aBUCUT OT BJArocojepkaHusi Bo3ayxa. Penbed Takxke OKa3bIBaeT
BJIUSTHUE HA YCTOMYMBOCTDH BO3YIITHON MAcCCHI.

XonooHwvie ycmotiuugvie 6030yuiHble maccol (KYB u kAB) Hap
MaTepuKaMHu HAOJIOJAIOTCSI B OCHOBHOM 3MMOM, OJHAKO HaJ JIbJlaMu
ApKTUKH W AHTapKTUKH OHHM MOTYT HaOmonmatbess u JjeroM. Han
OKE€aHaMHW W MOPSMH TaKuW€ BO3JYIIHbIE MAaCChl, Kak TIPaBUIIO, HE
OTMEYaroTCsl.

Cunonmuueckue ycnoeus, HauOoyiee  OJaronpusTHbIC  JJIA
XOJIOMHBIX YCTOMYHMBBIX BO3IYIIHBIX MAacC, - AaHTHIIMKIOHHYECKHEC
CHUCTEMBI B IIEJIOM, OCOOCHHO IIEHTPAJIbHBIC YaCTH U aHTHITUKIIOHOB.

Tunuynasa nocooa: a) Oe3o0MayHas MOpO3HAs, WHOTAA C
paguanMoOHHBIMU TyMaHaMu (OCHOBHOW Tum); ©) 3HA4YHWTENbHAs U
CIUIOIIHAS CJIOUCTas WM CJIOUCTO — KydeBas 0O0JIayHOCTh, HHOT/A
cnabble CHeromajabl (JOMOJHUTENbHBIA THUM). JlOMOJTHUTETBHBIA THIT
MOTOJIbl HAOIIOJAeTCS MPEUMYIIECTBEHHO Ha 3allaJIHbIX U CEBEPHBIX
OKpaWHax AaHTHUIIMKIOHOB TPH aJBEKIHUH OTHOCUTEIBHO TEIJIOTO H
BJIYKHOT'O BO3/{yXa HaJl HI?KHUM CJI0€M XOJIOJHOTO BO3/IyXa.
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CymouHblti X00 METEOPOJIOTUYECKUX BEJIMYMH B  XOJOJHOU
YCTOYHMBOW BO3AYIIHON Macce MpH SCHOM MOrojie CyIIeCTBEHHO OOJIbIIIe,
YyeM B TEIUIOW YCTOWYMBOM MAacce, HO MEHBIIE, YEM B HEYCTOWUYMBBIX
BO3IYyIIHBIX Maccax. [Ipu HeogHOpOIHOM penbede 3eMHON TOBEPXHOCTH
HamOoJiee XOJIOAHBIA M TUIOTHBIM BO3IyX 3aIOJIHSIET HU3UHBI, 00pasys
MECTHBIE OYaru HU3KHX TeMieparyp. [lepBoHaYaJlbHO XOJIOAHBIM
HeycToWuuBbIN Bo3ayX (MAB mnu mYB) mo mepe nmponBrkeHus BriyOb
MaTeprKa IPEBPALIAETCA B YCTOWYNBBIN.

OnHako 6 yenomM XO0NOOHAs BO30VWIHASL MACCA  SGIACMCSL
npeuMyuecmeeHHO HeyCmouyueoll, B OTINYAE OT TEIIONW BO3IYITHOM
Macchl, 0COOCHHO HaJl CYIIIeH B TEIIOE MOIYTOIHE.

Heiimpanvhvie (Mecmubvie) 6030yuinble maccol B JHO00M CE30H
MOTYT OBITh KaK YCTOWMYMBBIMU, TAK U HEYCTOMYHMBBIMH B 3aBUCHUMOCTHU
OT HaYaJbHBIX CBOWCTB M HANpPABJICHUS TpaHCHOpPMAIIUK TON BO3TYIIHON
Macchl, U3 KOTOPOil 0Opa3oBaiachk JaHHasi BO3AYIITHAS Macca.

HeiitpanbHas Bo3gyiiHass Macca, oOpa3oBaBIIAsCs U3 TEIUION
NyTeM €€ OXJIAXICHHS OT TMOJCTUJIAIONIEH MOBEPXHOCTH, MPUOOpETaeT
OOBIYHO CBOMCTBA YCTOMYMBOM BO3MYIIHOW Macchl. HeliTpanbHas macca,
oOpa3oBaBIIasicsi M3  XOJIOAHOW TMyTeM €€ TMpOorpeBaHus  OT
MOJACTWIAKOIIECH ITOBEPXHOCTH, KaK IMPAaBUJIO, SIBJISETCS HEYCTOMYMBOU
BO3AYyIIHOM Macoul. Hax mMarepukamMy HeWTpajbHbIE MAacChl JIETOM, Kak
IIPaBUJIO0, HEYCTOUMBBI, 3UMOW — yCcTOMUMBBIL. Hax okeaHamMu u MoOpsMH
TaKue€ MaccChl JJETOM Yallle YCTOMYUBBI, 3MMON — HEYCTOWYMBBI.

PaccMOTpuM OCHOBHBIE XapaKTEPHCTHKH TeoTpadUecKuX THIIOB
BO3YIIHBIX Macc CEBEPHOTO Mojymiapus (tadmauia 1).
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Tao0muna 1

XapakTepUCTUKU PA3TUYHBIX Teorpa@rUuecKuX TUIIOB BO3AYIIHBIX
MaccC B IECHTpaJIbHbIX parioHax EBponerickoit yactu Poccun

Bo3nymnas macca

XapakTepucruka
kAB | MAB | xYB | mYB | xTB | wmTB
Beprukanbnas
HPOTSHKEHHOCTD,
KM 1-3 2-5 OObIYHO 710 TpOTIONaY3bI
Cpenusis
TeMIepaTypa B
MPU3EMHOM
cioe, °C:
SIHBaph
He
170019 XapakTepeH
-20 -10 -8 -1 +3
+25
+8 +10 +20 +15 He
XapakTepeH
I'opuzonranshas | 20-50 >50 4-10 10-20 2-6 2-6
BUAMMOCTbB, KM
XapakTepHble
CHCTEMBI
KOH/IEHCAllUU:
3UMa Cb,Sc, St, mopoch,
JMBHU TYMaHBI
JEeTO Scuo Sc ScHo -
Cb, He
Cu Ch, SIcHo, | JMBHHU ScHo, XapakTepeH
JMBHU
Cu Cb, nuan

Apxkmuueckuii 6030yx (AB) 3umoii GopMHUpYyeTCsl TPAKTUYECKH BO
Bceil obnmactu 3a [lomsapueiM Kpyrom, uckitodas HopBexckoe mope u



52

HE3aMep3arollyl0 4acTh bapeHneBa MoOps, JIETOM — B OCHOBHOM HAJ0
aplaMu ApPKTUKU. BTOpKE€HMST B yMEpPEHHBIE IIUPOTHI APKTHUYECKOTO
BO3JyXa MPOUCXOAAT NPEUMYIIECTBEHHO B ThUIy LMKIOHOB 3a
XOJIOMHBIMA (PpOHTAMHW W TPU PA3BUTHH AHTUIIUKIOHOB 33 JTUMH
dbpontamu. PaznuuaroT TpaeKTOpUM AHTUIUMKIOHOB, HaIlpaBJICHHBIE C
CEBEpPO — 3aIa/ia Ha I0ro0 — BOCTOK, WIH HOPMAlbHble NOJAPHbIE OCU, TIO
b. II. MynbTaHOBCKOMY, U C CEBEPO — BOCTOKA Ha KOr0 — 3amaj, Wiu
yavmpanonsaphsie ocu. Ha Epponeiickyto yacte Poccun (EYP) ¢ ceBepo
— 3amana yepe3 HopBexckoe MOpe U He3aMep3arolllyro 4acTb bapeHiiea
MOpS POUCXOIUT BTOp:)keHHUE MAB, a ¢ ceBepo — BOCTOKa 4EpPE3 JIbJIbI

Kapckoro mops u 3amep3aronryto 4yactb bapeHiieBa MOpsi — BTOPKEHHE
KAB.

B ouarax ¢popmupoBanus kAB ycroiiuuBo ctpatuduiuponad. s
HEro TUIMHWYHA MajooO0ayHas MOrojia Wid TOHKAas IOJBIHBEPCHOHHAS
obmagnocTh (St, Sc). Hag EYP oH coxpaHseT CBOIO YCTOWYHMBOCTH M
TaK)Ke XapaKTepU3yeTCsi MajJo00IauHON MOTOA0N ¢ CUIIbHBIMU MOPO3aMHU
WJIM TOHKOM CJIOMCTOOOPa3HOM 001a4HOCTHIO.

B ouarax ¢opmupoBanus MAB yCcTOWYMBO CTpaTHU(QUIIMPOBAH, HO
npu BTop:keHnn Ha EYP ¢ ceBepo — 3amanga npuodperaeT 3HaUUTENIbHYIO
HEYCTOMYMBOCTh. Ero mnpoxoxaeHue Hax 3anagHod EBpomnoi
conpoBokaaercs nosiBneHrneM Chb u nmiuBHEBbIMU OcaikaMu.

Jns 3ananHou EBponbl xapaktepeH numb MAB. Ins Asuu u
CeBepHoil AMepuKH xapakTepeH KAB, Tak kKak 10 BTOPKEHHUS HA 3TH
Marepukn AB mpoXOauT HaJ MOBEPXHOCTHIO, MOKPBITOM JIBAOM WU
caeroM. Ha ror EBponsl AB nponukaer 1o Anbn u KaBkasa, a nHorna u
I0JKHEE.

Mopckoti  ymepenHbvlii  6030yX  BTOpPraeTcs Ha  MaTEpPUKH
IPEUMYIIECTBEHHO B ThUIy IIMKJIOHOB 3a XOJOAHBIMU (poHTamu. B
3aBUCHUMOCTH OT TPACKTOPUM LMKIOHA W IIMPOTHOM 30HBI OKEaHa,
OTKyZa BTopraerci MYB, ero cBoiicTBa B OZHMX cCiyd4asx OJHM3KH K
cBorictBaM MAB, B n1pyrux — k csorictBam MTB.

Konmunenmanonwiti  ymepennwiti  6030yx  GopMupyeTcsi B
IEHTPaJbHBIX M BOCTOYHBIX palOHAX MATEPUKOB B 30HE yMEPEHHBIX
IIMPOT, 3UMOii 3T0 30Ha oT 30 g0 50° c.mr., a netom or 50 mo 70° ..
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[Tpu ocnabreHnn WHTEHCUBHOCTH aTMOC(HEPHON IMUPKYISIIIUN 3Ta Macca
CTaHOBUTCS IIpe001a1atomiei.

Konmunenmanouonui mponuueckuti 6030yx JETOM MOXET TPH
JUIMTENIbHOM ~ MasiooOJlayHOW  moroje co cinaObiMu  BeTpamu (B
aHTUIUKIIOHAX) (OPMHUPOBATHCS HEMOCPEACTBEHHO HAJ MAaTepUKAMH B
30He 0T 15 10 50° c.m. 3umoii Maccel KTB GopMupYIOTCS Hal ceBEpHOM
4acThi0 A(PpUKaAHCKOTO KOHTUHEHTA.

OCHOBHBIM 0YaroM (OPMHUPOBAHUS MOPCKO2O MPONUYECKO20
6030yxa, TOCTynaromero B EBpomy 3uMoi, sBmseTrcs OacceilH
CpeauzeMHOro MOpsi, a JIETOM — CYOTpONHMYECKHE  IIUPOTHI
AtnaHTrdeckoro okeaHa. Boob6me ke MTB  dopmupyercs B
TPONMUYECKUX YaCTSIX OKEaHOB, BKIIOUYAs MPUIKBATOPHAIbHBIE OOJACTH.
Opnako BO3AYX, (DOPMUPYIOIIUNCS B MPHUIKBATOPHAILHOM IOJOCE, B
YMEPEHHBIE IUPOTHI Y MOBEPXHOCTH 3€MJIM HE TTOCTYIIACT.

Mycconnwiii 6030yx 3UMOMN XapaKTEePEH TSl FOKHBIX pailOHOB A3uu
U mpuiierarnmx oodnacret Muauiickoro okeaHa, a J€TOM, KpOME TOTO,
OH XapaktepeH i reppuropun Kuras u Poccuniickoro [Ipumopss.

Bozoywnvie maccet cmpamocgepvl HENOCTATOUHO MU3YYEHBI, XOTS
UMEIOTCSl OTpEJICICHHbIC YKa3aHWusi Ha uX pasnmuuusa. Hampumep,
OOHapYKUBAIOTCS 3HAYUTEIBHBIC KOJICOAHWUS BO BPEMEHU TEMIIEPATYPhI
BO3MlyXa HIKHEH cTpatocdepbl Hal OMHAM M TEM K€ MMYHKTOM, OOBIYHO
COMPOBOXKIAMOIINE KOJEOAHWS BBICOTHI Tpomomnay3bl. Fmeercs wu
OTIPEJICIICHHOE COOTHOIIICHNE MEXIy TeMITepaTypaMH BO3IYIIHBIX Macc
Tporniocdhepsl U cTparocdepsbl: TEMIOW BO3AYLIHONW Macce Tporocdepbl
COOTBETCTBYET BBICOKAas TpOTOIMAay3a W HHU3KAasd TeMmIeparypa B
ctpaTocdepe, XOJOaHOH TporochepHol BO3MYITHONW Macce — HHM3Kas
Tporornay3a W OTHOCHUTEIBHO BBICOKAs TemIeparypa B cTparocdepe.
CymiecTBeHHOE BJIMSHME Ha TEMIIEpaTypHbIE YCIOBUS B cTpatochepe
OKa3bIBAIOT BEPTUKAIBHBIC JBIKCHUS.

Bo3nyuinasie Maccel MOTYT 3aJ€P>KUBAThCSI TOPaMU, U3MEHSATH IO
UX BJIUSHHUEM HAaNpaBJIEHUE MEPEMELICHHS U MOTYT MEPEBAJIMBATH Yepe3
Hux. [lpm sTOM mnpoucxonut aepopManus BO3AYIIHOTO MOTOKa IO
TOPU30HTAIM W BEPTHKAJIM, 4YTO BBI3BIBAET HW3MEHEHHE CBOWCTB
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BO3AYHIHBIX MAacCC U YCJIOBI/Iﬁ Imorogbl B HHX. HanbGonpmee BnusgHue Ha
[moroay OKa3bIBACT PA3BUTHC BCPTHUKAJIbHBIX I[BI/I)KGHI/II\/JI BO3ayXa.

[Tomumo  0OlIEr0  M3MEHEHUS  COCTABISIOUIMX  CKOPOCTH
BO3AYILIHBIX Macc, HaJ ropaMy 4acTO BO3HUKAIOT €Ill€ U MHTEHCUBHBIE
BOJIHOBBIE JBWXKeHUA. Ha 1oaBeTpeHHONM CTOpOHE TOp, I[OMHUMO
BOJIHOBBIX JBWKEHUM, BOZHUKAIOT BUXPU C FOPU3OHTAIBHOM OCBIO. DTH
BUXPU HMMEIOT JUAMETP B HECKOJBKO COTEH METPOB, 4aCTO JOCTHUTAIOT
OOMBIION HMHTEHCHUBHOCTH M MOTYT, OTOpPBaBIIUCH OT XpeoTa,
IIEpEMEILATHCS B HAIIPABJICHUHU BO3YLIIHOTO TEYEHUS.

M.A. IlerpocsHI NpemasioKuUi MOAPA3IEIITh Tporochepy Haj
TOPHBIMH pallOHaMH Ha TPH CIIOS:

1. Cnou mecmubix 20pHbLIX YUPKYAAYUL, TPOCTUPAIOIIUICI OT
MOJIOUIBBI TOPHOTO XpedTa 0 €ro cpeaHell BbICOTHI. B 3Tom croe
HaAOJI0OAAI0TCS TOPHO — JOJIMHHBIE BETPbI, (PEHBI, CTOKOBBIE BETPHI, BETPHI
TOPHBIX NIEPEBAJIOB U IPYTUE MECTHBIE BETPHI.

2. I'opnwui cnoti mpenusi — OT CpeIHEN BBICOTHI XpeOTa 10 YPOBHS
BBIPDABHUBAHUSI CKOPOCTEN BeTpa HaJ TOpaMHU U COCEITHUMHU PaBHUHAMM.
BHyTpHu rOopHOTO €10 TpEeHHS OTMEUYAETCs MHTEHCHUBHOE TYPOYJIECHTHOE
MEePEMEIINBAHUE U CKOPOCTh BETpa B CPEAHEM MEHbBIIE, YE€M Haj
COCEJHUMHU PAaBHHUHAMU.

3. I'opnas ceoboonas ammocghepa — OT BEPXHEH TPAHUIIBI CIIOS
TpEeHUsl 10 Tporomnay3bl. B 3TOM cioe Haj ropamMu BETEp B CPEIHEM
CUJIbHEE, YeM HaJl COCCTHUMHU PaBHUHAMM.

lopno — Oonunublie 6empwbl XOpPOIIO BbIpAXKEHbI Ha (OHE
CPABHUTEJIBHO HEOOJIBIIMX TPATUEHTOB J[ABJICHHUS B Majo00JayHyIO
noroxy. JlomuHHBIN BeTep (BBEpX MO JOJMHE W BIOJIb CKIOHOB TOD)
BO3HMKaeT mnocie Bocxoaa CosHUa, HauOOJIBIIMX 3HAYEHUH CKOPOCTH
BeTpa JocTuraroT k 12 — 14 gacam mectHOro BpemeHu (4 — 7 M/c y
MOBEPXHOCTU 3€MJIM), BO BTOPYIO IOJIOBUHY [IHS JOJIMHHBIA BETEp
nocreneHHo ocnabeBaer. Ilocne 3axoma ConHIIa BO3HHMKAaeT BETe,
HalpaBJICHHbIM BHU3 B JOJUHY (TOpHBIA Berep). Takoe HW3MEHEHHE
LHUAPKYJSILMM BO3JyXa CBSA3aHO C HOYHBIM OXJIAKICHUEM CKIIOHOB.
["opHble BeTpbl J€TOM OOBIYHO ci1abee JOIMHHBIX (Y MOBEPXHOCTHU 3eMIIU
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1 — 3 m/c), HO Ha BeIcoTe 50 — 200 M OHHM JOCTHTAIOT MaKCHMAaJIbHOTO
3HayeHust 6 — 8 m/c. 3UMOM B TOpax MpeoOianaloT rOpHbIE BETPHI, TaK
KaKk OOJBIIYI0O YacTh CYTOK paJHAIlMOHHBINA OallaHC OTPUIIATEIHHBIH.
Hapymienne ropHO — [JOJMHHONW IUPKYJSIUU HCHOJB3YyEeTCS Kak
MECTHBIN TIPU3HAK MPUOIKEeHUsT aTMOC(hepHOro (PPOHTA WIIH ITUKIIOHA.

@énbl — 0COOCHHO CyXHE€ M TEIUIble BETPHI, BpeMsl OT BPEMEHHU
IyIOIIMEe C TOp B JIOJUHBI, OOBIYHO CBSI3aHBI C TEPEBATMBAHUEM
BO3AYILIHOM Macchl uepe3 ropel. HabOmromaroTcsi oHM C TOABETPEHHOM
CTOPOHBI TOP, HO MOTYT OJJHOBPEMEHHO HaOJI01aThCs M TT0 00€ CTOPOHBI
rop ($bén u3 cBoboaHOM aTMocdephl). B mepBom ciiydae CymecTBeHHOE
3HAQYCHUE HMMEET BBIICJIUBIIASCA CKpBITas TEIUIoTa MpU 0O0pa30BaHUU
00JIaYHOCTU U BBINIAJEHUU OporpadUuecKuX OCAIKOB C HABETPEHHOM
CTOpOHBI rop. [Ipu qoCTHMKEHNN YPOBHS KOHJEHCAIIMU MTOJHUMAKOLIUNCS
BJIOJIb CKJIOHA BO3JyX OYyJIET OXJaXAAThCsl MO BIAKHOAIUA0ATHIECKOMY
3aKOHY, TO €CTb OTHOCUTEIBHO MEIJIEHHO, TOI/a KaK HarpeBaHue
BO3/lyXa TIPU OMNYCKaHWUU BJOJL TMOJBETPEHHOTO CKJIOHA OyAeT
MPOUCXOJIUTHh JIOCTAaTOYHO OBICTPO MO CyX0aOMabaTHUYECKOMY 3aKOHY.
[Ipu ¢Eéne B ropHOM T0JIMHE TeMIlepaTypa BO3/1yXa 3a HECKOJIBKO YacoB
MOkKeT HoBhIcHTECA Ha 10 — 15°C mpu ogHOBpEMEHHOM pe3KOM
MOHMKEHUM OTHOCUTEIBHON BiaxXHOCTH. B psme ciyudaeB (EHOBBIE
BETPHI T'YOUTENIBHO CKa3bIBAIOTCSI HA PACTUTEILHOCTHU, BHI3BIBAIOT OYypHOE
TasstHUE U UCIIAPEHUE CHETOB B rOpax, CHEXKHBIE JIABUHBI U HABOJAHEHUS.

Cmoxosble 6empvl — JABWKEHUE BO3MyXa IOJ JCHCTBUEM CHIIBI
TSDKECTH TI0 MOJIOTOMY CKJIOHY MECTHOCTH. K CTOKOBBIM BeTpam
OTHOCSTCSL JleOHUKogvle Gempbl. OXJIAKIACHHBIM HaJ IOBEPXHOCTHIO
JeaHruKa Oojiee TIOTHBIM BO3MYyX CTEKaeT ¢ JIieJHWKA BHHM3, W €CJIH
MPOTSHKEHHOCTh CKJIOHA JIeAHWKA OOJbINas, KaKk 3TO, HAPUMEpP, UMEET
MECTO B AHTapKTHAE, TO CTOKOBBIM BETEP MOXKET JOCTUTATh
3HAUYUTCSIILHOM CHUJIBI.

bopa — xonoaHwlii CUIIbHBINA BETEP, HATIPABICHHBIN ¢ IPUOPEKHON
BO3BBIIIEHHOCTH B CTOPOHY Mops. [lpu 3TOM B mpuOpekHON 30HE
pa3BUBAETCS CHJIHHOE BOJHEHHE M CBSI3aHHOE C HHUM OOJICICHECHHE
KopabJieli U COOpy>KeHMI Ha Oepery, eciu TeMIiepaTypa BO3yXa HIDKE
0°C. Ommako rpaBHTaUMOHHBEIA S(P(EKT HE SABIAETCS €IUMHCTBEHHON
npuauHOM OOphl. OH MOXET TPOSBHUTHCS JIUIIL TPHU ONPEACICHHOM
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CTPOCHUU OeperoBoii BO3BBIIIIEHHOCTH u 0JIarOMPUATHBIX
CUHONTHYECKNX YCIOBHUsIX. OTHOCUTENIbHASI HEYCTOMYMBOCTHh XOJIOJTHOU
BO3MYITHOW MAacChl TakKXKe CIMOCcOOCTBYeT (OPMHPOBAHUIO OOPHI.
Knaccuueckum mpuMepoM 3TOTO BETpa SBISICTCS HOBOpPOCCHICKas Oopa
Ha YepHom mope. Kpome Toro, 6opa, aHamorndHasi HOBOPOCCHUCKOM,
HaOmomaetrcss Ha HoBol 3emiie, Ha mobepexkbe AIpUATHUYECKOTO MOps
(lanmarust), Ha 03. baiikain, r/ie OHa Ha3bIBA€TCS CApMOM B T.I.

3.2. AtMocdepHbie GPPOHTHI

@poHmsl — 3TO O0COOBIE Y3KHE TMEPEXOJIHbIE 30HBI MEXKIY
BO3AYIIHBIMA  MacCaMH, pa3HyYaroluMecs 10  IPOTSHKEHHOCTH,
OCOOCHHOCTSIM ~ MEPEMEIICHUSI, BEPTUKAIBHOIO U TOPU30HTAIBLHOTO
CTPOCHHUS U YCIIOBUI MOTOIBI.

[Io TOpM3OHTAIBHOM W BEPTUKAIBHOM NPOTSHKEHHOCTH U
HUPKYJISUOHHON 3HAUMMOCTH Pa3InyaroT CIEAYIOUIUE PPOHTHI:

1. OcHoBHbIe (TponiOCc(hepHBIE, BBICOKHE).
2. Bropuunsie (mpu3eMHbIe, HU3KUE).
3. Bepxnwue.

Ha kaprax kpymHoro wmacmTaba, a Takke C TOMOIIBIO
PaguoIOKaTOPOB MM METEOPOJIOTHUECKUX CITYTHUKOB MOTYT OBITh
OOHAPY)XEHBI JUHUU HeyCmOoudugocmuy W JPYTHe UUPKYISAIUOHHBIC
MEXaHU3MBbI, CXOAHBIE ¢ aTMOC(HEPHBIMU (PpOHTAMMU.

[Io 0coOeHHOCTSIM MepeMeleHHs,, BEPTUKAIBHOTO CTPOCHHUS U
YCIJIOBUI MOTOJIbI pa3InyaloT CAEAYIOMNE (PPOHTHI:

1. Ilpoctbie (DpOHTBI — TEIUIbIC, XOJOTHBIE M MAaJIOMOIABUKHBIC
(cTarmoHapHbIE).

2. CrnoxHbie (QPOHTHI, WX (PPOHTHI OKKIIO3UH (COMKHYTHIE), -
TETUIbIe, XOJOHbIE U HeHTpambHble. OPOHTHI OKKIIO3HH TAKKE
MOTYT OBITh MaJIOTIOABHUKHBIMH.

[lepeunciiennbie (QPOHTHI MOTYT OBITh aHaAgpormamu, KOrnaa
TEIUTBI BO3yX COBEpIIACT BOCXOMAIIEE MABW)KCHHE BJOJIb KJIMHA
XOJOAHOTO, M Kamagpoumamu, KOTAA TEIJIbIA BO3AYyX COBEpIIAeT
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HUCXOJIIee CKOJBKEHHE BAOJIb KIMHA XonoaHoro. Kpome Toro, onu
MOTYT OBITh 0OocmpeHHbiMU (PE3KO BBIPAKEHHBIMU) U pA3ZMbLINbIMU
(cmaboBBIpaKEHHBIMH ).

[To reorpaduueckuM NpU3HAKAM B CBSA3M C TeorpauuecKoid
KJaccuuKanueil BO3AYIIHBIX MAacC pPa3iUyYaloT CJEIyIOIIUe TIaBHbIC
(bpOHTHL:

1. Apxruueckuii GpponT (AD).
2. Honspusiit pponT (IID), unu GpoHT ymMepeHHbIX IHPOT (Y D).
3. Tpomuueckuit poHT (TD).

OcHosHuimu (TporochepHbIMH, BRICOKMMH) HAa3bIBAIOTCSI ()POHTHI,
uMeronMe OOJBITYI0 TOPU3OHTAIbHYIO (HECKOJIBKO THICAY KUJIOMETPOR)
U BEPTUKAIbHYIO MPOTSKEHHOCTh (HECKOJIBKO KUIOMETPOB). OCHOBHBIE
(GPOHTHI MPOCTIEKUBAIOTCS HE TOJHKO Ha MPU3EMHBIX KapTaxX MOTO/IbI, HO
U Ha Kaprtax Oapuueckoi tonorpaduu (0ObIMHO MO Bcell Tpomocdepe).
OcHOBHBIE (DPOHTHI Pa3JEHSAIOT BO3AYIIHBIE MAcChl, CYIIECTBEHHO
pasinyarolmuecs Mo CBOMM CBOMCTBaM. Y OCHOBHBIX (PPOHTOB CKayOK
TEeMIIepaTyphl MpU Mepexojie Yepe3 JIUHUIO GPOHTA OOBIYHO MPEBHIIIACT
5°C ma npusemuoii kapre. B BbICOTHOI (poHTanbHOM 30He (B®D3),
CBSI3aHHOUW C OCHOBHBIM (PPOHTOM, KOHTPACTHI TEMIIEPATYpPhI B CpeliHEN
tponocdepe 06sr9H0 mpessimaroT 8°C/1000 kM. Ha ocHOBHBIX (ppoHTax
Pa3BUBAIOTCS BHETPOMUYECKUE ITUKIIOHBI U 1IE€TIbIE CEMENCTBA IUKJIOHOB.
Kaxnp1ii ocHOBHOM (DPOHT MOKHO MPOCHEAUTh HA KapTax MOTrojabl B
TEYEHHE HECKOJbKUX JHEH, XOTS 3a 3TO BpeMs OH IpeTepreBaeT
pasznuuHble AeQopMalud U CMEUIAETCS Ha 3HAYUTENIbHBIE PACCTOSHUS.
OnHOBpEMEHHO HAOJIIOAAETCSd HECKOJIBKO BETBEW OCHOBHBIX (DPOHTOB,
4acTO PACHOJIOKEHHBIX HAa PA3TYHBIX IIUPOTAX.

Bmopuunvivu  (npusemHviMu, HU3KUMU) HA3bIBAIOTCS (POHTHI
HEOOJIBIIION TOPU3OHTAIBLHOW (HECKOJIBKO COTEH KHUJIOMETPOB) U
BepTUKAIBbHOM TIpoTsbkeHHOCTH (1 — 1, 5 kM). C BTOpu4HBIMU (pOHTAMU
He cBsizaHbl BD3, X0Ts BTOPUYHBIA (POHT U MOXKET HAOIIOAATHCS TOJ
B®3 ocuoBHOro gponta. Ha kaprax 6apuuecko i Tornorpagpuu
BTOPHUYHBIE (DPOHTHI, KAK MPaBUIIO, HE TPOCIEKUBAIOTCS (HACTO JlaXke Ha
kapte AT gs0). [lepuoa cyimiecTBoBaHUSI BTOPUYHOTO (PpOHTA OOBIYHO HE
npeBbimaeT 1 — 2 cyrok. OmgHako mNpu ONaronpUATHBIX YCIOBUSIX



58

BTOpUYHBIE (POHTHI MOTYT NPEBPATUTHCA B OCHOBHBIC.  XOJIOAHBIE
BTOpUYHBIE (POHTHI HAOIIOJAIOTCS NPEUMYIIECTBEHHO B THUIOBBIX
qgacTsX UUKIOHOB. Kaxknplii Takoil (pOHT OOBIYHO HE BBIXOJUT 3a
npefensl TOro  LHKJIOHA, € KOTOPbIM OH  CBsA3aH. lIpusemHbie
o0pa30BaHMsl, CXOJHBIE C BTOPUUHBIMH (PPOHTAMH, MOTYT HaOIHOaThCS
B 30HaX  CXOJMMOCTH  BeTpa,  OOYCJOBJIEHHOW  MECTHBIMHU
TONOrpa)UuECKUMHU yCIOBUSMHU: BJOJb Oepera MoOps, BIOJIb KPOMKHU
apKTUYECKUX JIbJOB U T.I. MHorga Ttakue oOpa3oBaHUS Ha3bIBAIOT
TonorpauyeckuMu  (PpoHTamMH, a MPOLECChl HX OOpa3oBaHUS —
tonorpaguyeckuM  ¢poHTOreHe3oM. B OonbLIMHCTBE  cllyyaeB
Tonorpadueckue (POHTH, B OTIMYHE OT BTOPUYHBIX (DPOHTOB, HE
NEepEeMEIAIOTCs 3a IPeebl pailoHa, B KOTOPOM OHH 00pa30BaJIUCh.

C nmnoMmoIpl0 TYCTOM CETH METEOpPOJIOTMUECKUX  CTaHIIHi,
PaNOIOKAIIMOHHBIX M CIyTHUKOBBIX HAOIOJICHUNH MOXKHO OOHApYKHUTh
UPKYJISIIMOHHBIE CUCTEMBI, POJCTBEHHbIE (PpOHTaM, HO €Ie MEHbIIEH
MPOTSHKEHHOCTH, YeM BTOPUYHBIE (PPOHTHI (HECKOJIBKO JECSTKOB
kuiiomeTpoB). Crofia Ipexke BCETO OTHOCSITCS JIUHU HEYCMOUYUBOCMIU,
WIN JTUHUU WK6AI08, NHOTJA PACIOJIOKEHHBIC MapaieIbHO OCHOBHBIM
dbpoHTaM (BHEpeaW WIM 103aa1) Ha HEOOJBIIOM pPacCTOSHUM. Bob
JUHUN  HEYCTOWYMBOCTH  BBIMANAIOT JUBHEBBIC OCAJKH, MOTYT
HaOJFOAAThCS TPO3bI U MIKBaIBL. [leproa CylecTBOBaHMs KaXKI0W JIMHUH
HEYCTOWYHUBOCTH COCTABIISICT BCETO HECKOJIBKO YacoB. OHU MPOSBISIOTCS
MPEUMYIIECTBEHHO B T€ Yachl, KOT/ia HAaWOOJbIIee Pa3BUTHE IMOIYYArOT
KOHBEKTUBHBIC JBWKEHUsA. DOpOHTANBHBIN XapakTep HWMEET CMEHa
OeperoBoro Opu3za MOPCKMM M PsJi JPYTUX MPOLECCOB, KOTOphIE HE
MOTYT OBITh TPOAHATU3UPOBAHBI C MOMOIIBIO KAPT MOTOJbI OOBIYHOTO
Maciiraoa.

Bepxnumu HaszbiBatoTCs  (POHTBI, KOTOpbIE 0O0pa3yloTcs Ha
HEKOTOpOM BbIcOTe B Tporocdepe. OHU MPOCISKHUBAIOTCS HA KapTax
Oapuueckoi Tomorpaduu UM Ha BEPTUKAIBHBIX pa3pe3ax atMoc(epsl,
HO HE BBIABISIOTCA Ha MPHU3EMHBIX KapTax IMOTOAbI. BepXHUM MOXeT
CTaTh OOBIYHBIN (POHT, €CITU HA MYTH €r0 MEePEMEIICHUs BCTPEUaeTCs
CWJIBHO OXJIQKICHHBIN CJIOM BO3/yXa, UTPAIOIIUN POJIb MOACTHIAOIIECH
MOBEPXHOCTH, WJIM €CITU B MPU3EMHOM clioe (DPOHT pa3MbIBaeTCs, HO
COXpaHseTCs elle Ha BbICOTaX. BepxHue (POHTHI OTMEYAIOTCS U B
cucteMax (pOHTOB OKKIIO3UMM. B KauecTBe BepxHEro (poHTa MOXKHO
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paccMarpuBaTh JII0OY0 xopomio BblpaxkeHHyro B®d3, ¢ koropoil He
CBsI3aHbI (PPOHTHI HAa TPU3EMHON KapTe MOTObI.

Kpome Toro, ¢poHTB  KIaCCUPUIUPYIOT MO  PALY
JOTNIOJTHUTENBHBIX PU3HAKOB. PaccMoTpuM cHavasia mpocTeie (PPOHTHI.

Tennvivu HA3BIBAIOTCS YYacCTKU (POHTA, MEPEMENIAONINecs B
CTOPOHY OTHOCUTEJIBHO XOJOJHOW BO3AYIIHOM MAacChl. 3a TEIUIbIM
¢dbpoHTOM TIepeMeIniaeTcs Terias BO3IylIHas Macca, TOTJa KaK XOJ0 Has
Macca, pacroyioKeHHasi mepen (pOHTOM, OTCTymaeT. Teruible (QpOHTHI
SIBJISTFOTCSI IPEUMYIIIECTBEHHO aHA()POHTAMH.

Xon0OHbIMU HA3BIBAIOTCS YYACTKU (PPOHTA, MEepeMeniaronuecs B
CTOPOHY OTHOCHUTEIBHO TEIUIOW BO3AYIIHOM MacChl. 3a XOJOIAHBIM
(GpOHTOM mepeMelaeTcsl XOJIOJHAs BO3IYyIIHAas Macca, TOrja Kak
npeapoHTanbHas Temias Macca OTCTymaeT. XoJIOAHbIe (DPOHTHI
SIBJISIOTCSI TPEUMYIIIECTBEHHO KaTappOHTaAMHU.

Manonoosusicnbivu  (cmayuonaprviMu) Ha3bIBAIOTCA  yYACTKH
OCHOBHOTO ()pOHTA, HE MPETEPIIEBAIOIINE CYIIECTBEHHOTO NTEPEMEILICHUS
OT CPOKa K CpPOKY. DTO BO3MOXHO TOTJa, KOTJa HOpMAJIbHbIE K JIMHUH
GbpoHTa COCTABISIIONIME BETpa OTCYTCTBYIOT WJIM  HampaBJICHBI
MIPOTUBOIIOJIOKHO.

[Tpu w3MeHEHNH HHUPKYISIHOHHBIX YCIOBHI MOXET M3MEHHUTHCS
HafpaBjeHue nepeMeleHus (poHTa, Ui, KaK TOBOPST, 3HAK (PpOoHmA.:
YYacTOK TEIUIOro ()poHTa MOXKET NMPEBPATUTHCA B YYACTOK XOJIOAHOTO
(GpoHTa, a y4aCTOK XOJOJHOTO — B y4aCTOK TEIJIOT0 (PPOHTA.

Y4YacTki MaJIOTOJIBMKHOTO (PPOHTA B CHIIYy H3MEHSIONIUXCS BO
BPEMEHU IHMPKYJSIUOHHBIX YCIOBHH MOTYT CHadaja CMemarbes. B
3aBUCUMOCTH OT HAIIPaBJICHUS CMEIICHHS 110 OTHOIICHHUIO K BO3IYITHBIX
MacCc MOXKHO pa3inyaTh TEIUIBIH W XOJIOJHBIA y4acTKh (pOHTA.
[TockonmbKy yYacCTKM TEIJIOTO H  XOJIOAHOTO (PpoHTA SBISIOTCS
COCETHMMH ydYacTKaMU OJHOTO M TOTO JK€ OCHOBHOTO (PpoHTa, TO
oOpa3oBaHHWE J3THX YYaCTKOB MPUBOAUT K JedopManiid OCHOBHOTO
dponta. OpHoBpemeHHO ¢ jAedopmanuet QpoHTa POUCXOIUT
npeoOpa3zoBaHue OApUYECKOTO TOJ M BO3HUKAET ITUKIIOH, B IICHTPE
KOTOPOTO MPOUCXOUT CMEHA 3HaKa (PpOHTA.
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B cucreme omHOrO W TOro XK€ IHMKJIOHA XOJOMHBIA (POHT
NepeMeIaeTcsi HECKOJIbKo ObicTpee Tterioro. llostomy ¢ TeueHuem
BPEMEHU TPOWCXOAUT COJNMIKEHUE, a 3aTeM M CIHSHHE XOJOIHOTO W
TEIUIOro (PpOHTOB, HaUMHArOIIEeCs BOIM3U IeHTpa IukiIoHa. [Ipu sToM
HambOosee Temiash BO3MAYIIHAs Macca, 3aHUMaBIIas TEIUIbI CEKTOp
ITUKJIOHA MEXTY TETUIBIM M XOJIOJHBIM ()pOHTAMH, BBITECHSIET BBEPX U Ha
NEepeHIO Tepudeprio UKIOHA. Takoi Tmpolecc Ha3bIBaeTCsA
MIPOIIECCOM OKKAIOOUPOBAHUs TUKIOHA, a (PpOHT, 0Opa30BaBIIMKCT B
pe3ylbTaTe CIUSHUS XOJIOAHOTO M TEIUIOr0 (POHTOB, HA3bIBACTCS
bpoHTOM OKKAO3UU (COMKHYMBIM PpOHMOM).

B 3aBHCHMMOCTH OT COOTHOILIEHHS TEMIIEpaTyp BO3Ayxa MO 00e
CTOpOHBI ()pOHTA OKKIIO3MM ¢ HaNpaBJCHUS €ro mepeMenieHus
AQHAJIOTUYHO TPEIBIIYIIEMY Pa3lInyaloT menivie U X0N00Hble (BpOoHmbl
OKKIO3UMU.

B Tex ciywasx, xorja TeMiiepaTypa BO3AyXa y HOBEPXHOCTH
3eMJIM IO 00€ CTOPOHBI ()POHTA OKKIIIO3MH MPAKTHUYECKU OJMHAKOBA,
(pOHT OKKJIIO3UM Ha3bIBAETCS HeumpanvHuiM. He cienyer cMemmuBath
HEUTpadbHBIA  (POHT OKKIIO3MM C MAJOMOJBIKHBIM  (DPOHTOM
OKKJIIO3MH. MaomoABMKHBIM MOXET HMHOTJa OBITh YYacTOK Kak
HEUTPaAJIBHOTO ()POHTA OKKIIIO3MH, TaK M TAKOrO (PPOHTA OKKIIO3HH, MO
00e CTOPOHBI OT KOTOPOI'0 TEMIIEpaTyphl BO3yXa Pa3InyHBbI.

Bo3MoxHo npeBpalienre ppoHTa OKKII03UM B OCHOBHOM (PPOHT.

[TpoaomKUTENbHOCTh CYIIECTBOBAHUSI ()POHTA OKKIIFO3MM 3aBUCHUT
OT MPOJOJDKUTEIIBHOCTH CYILECTBOBAHMS ITMKJIOHA C MOMEHTa Hayajia
OKKJIFOJUPOBaHUA 10 3anojHeHus. Hanbosee yacTto 3Ta cTaaus >KU3HU
LHUKJIOHA MPOJOJLKAETCs 2 — 3 JHA.

[Ipomeccsl oOpazoBanusi U 000OCTpeHUS (POHTOB HAZBIBAIOTCS
@ponmozene3zom, a MPOIECCHI Pa3MbIBAHUSI PPOHTOB — PPOHMONUZOM.

B  reorpajguueckoil = kimaccu@ukauMM ~ BO3AYIIHBIX  MAacc
paccMaTpUBaIOTCS TJIaBHBbIE (PPOHTHI, KOTOPBIE Pa3JEIsIOT BO3IYLIHBIC
MacChl OCHOBHBIX reorpa)uyeckux THIIOB.
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Apxkmuueckui ¢poum pasfenser MacChl apKTHUYECKOTO U
HOJIIPHOTO (YMEPEHHOI0) BO3AYyXa.

THonsapnuiii (Yymepennwiii) oponm pasnenseT MacChl YMEPEHHOTO U
TPOMUYECKOTO BO3TyXa.

Tponuueckuii  ¢poum  pa3fenser MacChl TPOMHUYECKOTO H
HKBATOPUAIBLHOTO BO3yXa.

Bce mpeabiayiiee H3J0K€HHE OTHOCWIOCH K (GpoOHTaM B
Tponochepe. B HmwxkHell crtparochepe Habmomatorcs B®D3, 1o ecthb
UMEIOTCS U cmpamocgeprvie hpoHmul, KOTJA 3TH 30HBI UMEIOT Malylo
mupuHy. OpHako Takue QPOHTHI €lle MOJJIEKaT HCCIEAOBAHUSM.
MO>XHO OTMETUTBH, YTO B cTparocepe HalpaBiICHUE TOPU3OHTAIBHBIX
IPalMEHTOB TEMIEPATypbl 4acTO (OCOOEHHO JETOM) MPOTUBOIOJIONKHO
HampaBieHuto B Tpomochepe. [lostomy Haa TpomochepHbIM TEIUIBIM
(POHTOM MOKET PaclojararbCsi CTpaTOCPEpHbIA XOJOIHBIA PPOHT, HAJL
XOJIOTHBIM — TEILJIBIM.

C npoxoxnaeHueM crpatocepHbIXx (POHTOB MHOITA CBSI3BIBAIOT
pe3KHe JIOKaJbHbIE M3MEHEHHs] TEeMIEpaTypbl B HIKHEH cTpatocdepe.
OnHako Takue KoJieOaHHs MOTYT OBITh CBSI3aHBI HE TOJBKO CO CMEHOM
BO3JYIIHBIX MacC, HO W C BEPTUKAJIbHBIMHU JIBHJKCHHUSIMH BHYTpU
BO3NyIIHbIX Macc. HauOonee y3kumu sBustorcss B®P3 B ciyuae
CTpyHHBIX TeueHuH. IloaToMy U BepxHHE (QpPOHTHI, BKJIIOYas
cTpaTocdepHbie, Haubosee BEPOSTHBI B 30HAX CTPYUHBIX TEUEHUH.

PaccmatpuBast cucmemy ob6nakoé mennoco @poHma, MOMKHO
OTMETHUTBH, YTO OHA PACIIOJIAraeTcs MPEUMYIIECTBEHHO IIepel NPU3EMHON
JuHUEH (QpoHTa BIOJb KIWHA XOJOJHOW BO3AYLIHOM MAacChl, 4YTO
COOTBETCTBYET 30HE HanbOojee WHTEHCHUBHBIX BOCXOMSIIMX JBHKEHUN
TEIUIOro Bo3AyXa. (OCHOBHBIMM COCTABJISIOIIMMHU 3TOM  CUCTEMBI

sBisitoress obimaka Ci — CS m AS — NS, moa KOTOPBIMH OOBIYHO
HaOMIOAI0TCA  pa3opBaHHble oOnaka St fr., ocoOeHHo B 30HE
BBINAMAOMMX O0JIOKHBIX ocankoB. Oomaka Ci — CS  game Bcero

MPEACTaBISAIOT COOOM CaMOCTOSATENbHBIA CJIOM, BEPXHSIS TpaHUIla
KOTOPOTO COBMNAJAeT C YPOBHEM MaKCHUMAJIbHBIX CKOpOCTEH BeTpa (0och
CTPYHHOTO TEYeHHMsI), TO e€cThb OnM3Ka K Tpomnomayse. BOmu3u neHtpa
IIUKJIOHA, TJE€ CUCTEeMa O0JaKOB TEIUIOro (PpoHTa MMEeT HauOOoJbIIee
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pasBuTHE, MHUPHHA 30HBI NS M OOJOXHBIX OCAJKOB COCTaBJISIET OKOJIO
300 kM, Bca cucrema AS — Ns  wumeer mmpuny 500 — 600 km. 3oHa
obakoB Ci — Cs pacnonaraercs mepea As — NS, mupuHa ee cocTaBseT
npumepHo 200 — 300 kM. Takum oOpa3oMm, B LEIOM cHUCTEMa O0JIaKOB
MPOCTUPACTCS Mepea JuHuen Terioro gponrta Ha pacctosaue 700 — 900
KM IIpU HIUPUHE 30HBI 00JI0KHBIX 0caakoB U3 NS okoio 300 km.

[Ipn HamBwkeHUW TEIIOr0 (POHTA HA MYHKT HAOIIOACHUS
U3MEHEHHUS TIOTObI IIPOUCXOAAT B OIPEACICHHON IT0CIE0BATEIbHOCTHU:

1. Ilpu mepBbIX mpu3Hakax (poHTa MOsBIsAIOTCS obiaka tuma Ci,
cMeHswmmecs: 3ateM obOjakamu CS, HauMHAETCs MaJIeHHue
JIABJICHUSI W TIOCTENICHHOE YCUJICHHE BETpa, KOTOPBIM mpu
HamOoJiee YacToM OpueHTauu JUHUM (poHTa (OT IEHTpa
IIMKJIOHA) C CEBEpO — 3amaja Ha Iro0 — BOCTOK MMEET IOT0 —
BOCTOYHOE HaIpaBJICHHE.

2. Mosnsrorcst As  fr,, Bce Oosee  yIuloTHSIOMMECS U
nepexonsmue B AS 0p., a 3ateM B NS; HauMHaeTCs BbINAJCHUE
OCaJIKOB. YBEIMYHMBACTCS IMaJICHUE JaBJICHUS, YCHUIMBACTCS
BETEp. 3UMOM HAPYyIIAETCA CYTOYHBIA XOJ TEMIIEpaTypsl, a
pa3pylieHre MPU3EMHOTO CJIOS WHBEPCHUU YaCTO MPUBOIUT K
3HAYUTEILHOMY TOBBIMIEHUIO TEMIEPATyphl 3aJ0JT0 0
MPOXOXKJCHUS JIMHUKM Teruioro ¢poHta. C mpuOImKeHneM
auHUU (QPOHTA BETEP MPOJOJIKAET yCHIMBATHCS, HO MaJCHUE
naBneHusi  3amemisgercs.  COOTBETCTBEHHO  KpuBas  Ha
OaporpaMMe UMEET BOTHYTOCTh (ITUKJIIOHUYECKYIO KPUBH3HY ).

3. Ilpoxoxnaenne JnuHUKM  (GPOHTA  OTMEUAETCA  OBICTPHIM
MOBBIIICHUEM TEMIIEpAaTypbl BO31yXa, PE3KUM TMOBOPOTOM
BeTpa BMpPaBO (HAampUMeEp, CMEHOMW IOTO — BOCTOYHOTO U
I0’)KHOTO BETpa Oro — 3amaJHbIM), TIPEKPAIICHUEM WU PE3KUM
ocliabJIeHHeM MaIeHUs IaBJICHHUS, TPEKPAIIEHUEM OCaIKOB.

beictpo  mBwKymuecs — xonoouvle  pommer 2 pooda
XapaKTePU3yIOTCS O0JaYHBIMH CHCTEMaMH W OCaJIKaMH B BHJIC y3KOTO
Bajia HEMOCPEACTBECHHO TIepel JIMHNEH (hpoHTA.

OcHOBHOI1 (GopMoOli 00JIaKOB TIPU TaKUX XOJOJIHBIX (PpoHTaX
sBIsIFOTCS MottHbIe Ch, mpu pacTekaHuKM KOTOPBIX MOTYT 00pa30BaThCs B
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meoospioM kosmyectBe Ci, Cc, AC u SC, a mojg HUMH B 30HE
BBINIAAIONINX JIUGHEEbIX 0cadKoé 00bIYHO HaOmomarorcs St fr. wam Cu
fr. moxoi morompl. Hepenko oGmadHas cucTeMa XOJIOJHOTO ()pOHTA
aHAJIOTMYHO 00JIa4YHOM CHCTEME TEIIOro (PpOHTA CUIIHLHO PacCIOCHa.

B OTACJIBHBIX  ClIY4HadX IIPOXOXKACHHC XOJOAHOI'O (prHTa
COIIPOBOKAACTCA MKBAJIAMHU U I'PO3aMU.

[HIupuHa 30HBI TIEpen GPOHTOM, B KOTOpoM Habmromarorcs Cb u
BBIIIAJAAIOT JMBHEBBIE Ocajku, cocTaBiageT 50 — 100 kM, Tak 4TO Ha
MPU3EMHBIX KapTax OOBIYHOrOo MacmTaba OHAa HE BCErja MOXET OBbITh
BBISIBJICHA, TeM OoJiee, 4To Basl 00akoB Cb Biosb (poHTa MOXKET OBITH
HECILIOMIHBIM, a HOUb0 00Jiaka Ch BooO1ie MoryT pasMeiBatbes. B aTom
OJTHO M3 OTJIMYUH XOJOTHBIX (PPOHTOB OT TETUIBIX.

CtpoeHue  XOJIOAHBIX  (PPOHTOB  OT/IMYAETCs  OOJIBIIUM
pa3Ho0Opa3reM Mo CPaBHEHUIO CO CTPOCHHUEM TEIUIbIX (PPOHTOB:

1. B HauvanpHO# cTaguu 3apOoKICHUS IUKIOHA U BOOOIIE BOIN3U
[EHTpa IMKJIOHA oOO0Ja4yHasi CHUCTEMa XOJIOJHOTO (poHTa
pacroJiaraeTcsi B OCHOBHOM 3a JIMHHEH (pOHTa, HAOMUHAS
3epKaJIbHOE OTPaXCHHE CHUCTEMbI 00JIaKOB TeIIoro (poHTa.
AHaslorn4yHasi cuctemMa o0JakoB HaOIOmaeTcs W B Ciydae
MEJUICHHO NBIDKYIIUXCSI Y9aCTKOB XOJIOJHBIX (DPOHTOB, B TOM
YHUCIIe JAJIEKO OT IEHTpa MHKJIOHA. Takue XOJoaHbIe (DpOHTHI
OTHOCST K X0100HbIM (hppoumam | — 20 pooa. HemocpeACTBEHHO
nepes GpoHTOM MOTYT HaOroAaThes obnaka Tuma Cb, tak 4to
JIMBHEBBIC OCAJIKM C TIPOXOXKICHUEM JTMHUHN (PPOHTA TIEPEXOSAT
B 00JIOXHBIE, HO BOJIM3U IIEHTpa 3apOKIAIOLIErocs IUKIOHA
OOJIO’)KHBIE OCAJKM HAOJMIOJAIOTCA Kak TMepell XOJIOJAHBIM
(GbpPOHTOM, TaK U 32 HUM.

2. [Ipu OoyplION  BIAXHOCTH TPEeAPPOHTATHHOTO  TEIIOrO
BO3/lyXa CHCTeMa OOJIAKOB M OCaJKOB XOJIOJHOTO (hpOHTa
pacimpsieTcsl 1Mo TUIOIIaH, 3aXBaThIBasi 30HY TEIJIOTO CEKTOpa
nepen ¢ponroM mupuHoi 10 200 kM. Takas cucTtemMa 00JIaKOB
HAOJNFOMAeTCsl  TMPEUMYIIECTBEHHO B YIIyOJSIOIIUXCS
Oapudeckux JoxOuHax. OgHAakKO M B 3TOM Ciydae BOJIM3U
JUHUU XOJOJHOTO (pOHTAa HAOMIOAAIOTCS MPEUMYIIECTBEHHO
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obomaka Cb, a ocagkum HOcAT NTUBHEBOW xapaktep. Bmepemn
X0JogHOTO  (ppoHTA  MOTyT  HAOmIONAThCA W JIMHUU
HEYCTOMYUBOCTH.

3. Pa3BuBaromuecs noja BIUSHUEM TypOyJIEHTHBIX BEPTUKAIbHBIX
JIBKEHUW W BEPTUKAIBHBIX JBIKEHUN, OOYCIOBIEHHBIX
tpenneM, obOmaka St fr. m Cu fr. mroxoii moroaepl MOryT
MOJIHOCTBIO 3aMacCKHpOBAaTh CHCTEMY OOJIAKOB XOJIOJIHOTO
¢dponrta. O6pazoanuto odynakoB St fr. u Cu fr cmocodcTByer
TaK)K€ YBIQXHEHUE BO3JlyXa BBIMAJAIONIMMHU oOcajakamu. B
pe3ynbTaTe Haj Cylied B XOJOJHYIO MOJOBUHY Tojia pPeaKo
ylaercs 1O  Ha3eMHBIM  HAOMIOJEHUSM  MPOCIEIUTH
MPpUOIMKEHUE CUCTEMBI 001aKOB XOJIOJTHOTO (PpOHTA.

4. Ilpu OOnBIION CYXOCTH M OTHOCHUTEIBHOM yCTOWYMBOCTH
npendpoHTaIbHOTO BO3JyXa XOJOAHBIE (POHTBI MOTYT
MPOXOJUTh 0€3 OCAJKOB U Jlake 0€3 CKOJIbKO — HUOYAbL MOJHO
BBIPAKEHHOM CUCTEMbI ()POHTANBHBIX 00MakoB. Bcerynarommii
Ha MaTepUK XOJOIHBIM (POHT, a TaKKe XOJOIHBIA (PPOHT,
NEPEBAIMBAIOIIUN 4Yepe3 HEBBICOKHE TOpbl, HWHOTJA MOXKET
CMEIIAThCA HaJl IPU3EMHBIM CJIOEM OYEHb XOJIOJHOTO BO3IyXa.
Bnpouewm, Takoe cocTosiHE OOBIYHO HE SIBISIETCS] YCTONUNBBIM.
Pa3pyiieHne 3TOro cinos MOKET HIPHUBECTH K TOMY, 4YTO
IPOXOXKJACHUE XOJOIHOTrO (poHTa OYyAET CONMpPOBOXKIATHCA Y
MOBEPXHOCTH 3€MJIM HE MOXOJIOIAHNEM, a MoTemieHueM. Takoe
SABJICHUE HA3bIBAETCS MACKUPOBKOU XO0N00H020 (Pponma.B
BO3YITHOW Macce HaJ, MaTepUKOM BEPTUKAIbHBbIC TPAJTHCHTHI
TEMIEpaTypbl MEHbIIE, YeM B 00jee HEyCTOHYMBOM MOPCKOM
Bo3ayxe. [loatomy Ha BeicoTe 1 — 1,5 kM oOpasyercs crou
svipagHusanusi memnepamypul. Huxe 3Toro cios ppoHTasbHas
MOBEPXHOCTh UMEET BUJ| MIOBEPXHOCTH TEIIOTO ()POHTA, BBHIIIE
— BEPXHETr0 XOJIOJIHOTO (PpOHTA.

Bmopuunvie xonoousie @ponmesl WMEIOT CUCTEMY O0OJIaKOB,
CXOJIHYIO C CHCTEMOM 00JIaKOB X0JIOAHOTO (hpoHTA 2 — IO poa.

C nmpoxokJIeHHEeM BTOPUYHBIX XOJOJHBIX (DPOHTOB JIETOM MOTYT
OBITH CBSI3aHbI I'PO3bI U IIKBAJbI, @ 3MMOM — MeTenu. [Ipu 3ToM TuBHEBbBIE
cCHeromajpl Kak y (ppoHTa, Tak U B HEYCTOMUMBON Macce 3a HUM MOTYT
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OBITh XOTAd | KparTKOBPEMCHHBIMHY, HO BC€CbMa HWHTCHCHBHBIMU H
MHOT'OKPATHO ITOBTOPAIOMIUMHACA.

[Ipu ckopoctu mnepemenieHuss XoJOAHOro ¢poHTa 2 — TO poja
okosi0 40 KM/4 MPOJOKUTENLHOCTh MPOXOKACHUS CUCTEMbI O0JaKOB
ATOTO (PpOHTA Yepe3 MYHKT HAOJIOACHUS OOBIYHO HE MpeBbImaeT 1 — 2
yacoB. g xonomHbeix (GpoHTOB 1 — TrO poaa MpPOIOJKUTEIBHOCTD
MPOXOXKJICHUST CHUCTEMBI OO0JaKOB dYepe3 IyHKT HAOIIOJACHUS MOXKET
coctaBisATh 10 yacoB u 6oee.

d)pOHWIbl OKKnmo3uu COCIHUHAIOT B cebe 4CpThl TCIUIOTO H
XOJIOAHOTI'O (1)pOHTOB, HO YaCTO BbIPpAKCHBI MCHCC PC3KO. Onu
XapaKTCPHbI IJIA HOB,Z[HGﬁ CTaaun pa3BUTHA NHUKIOHA, I CTAaIUH
3aI10JITHCHHUA.

B cucreme (pOHTOB  OKKJIIO3MM  B3aUMOJIEUCTBYIOT  TpHU
BO3IYyIIHBIE MAacChl, M3 KOTOPBIX Hambojee Terjas yxXe He
COTIPUKACAETCsl C TMOBEPXHOCTHIO 3emud. [loaToMy B ciydae ¢poHTa
OKKJIFO3WH, TIOMHMO TIPU3EMHOW JMHUM (GPOHTA, HMEETCS JIUHUSA
BEPXHETO (PpOHTA, MPOEKIMS KOTOPOTO Ha MIOCKOCTh MPU3EMHON KapThl
MOTO/bl PACIOJIAraeTCsl BIEPEAU JHUHUM TEIUIOro (PPOHTA OKKIIIO3UU
(BepXHHUI XOJIOAHBIK (POHT) W TO3aqU JIMHUM XOJIOAHOTO (PpoHTa
OKKJItO3uU (BepxHUM Teruiblii ¢pont). [lo Mepe mpubnmkeHus K TOUKe
OKKJTFO3UU BEPXHUU (POHT CHUKACTCS U CONMKACTCS C MPU3EMHBIM, a Y
TOUYKH OKKITFO3UH OH OTCYTCTBYET.

BOau3u mHuM GpoHTa MOTYT COXpaHsAThes oOjaka Cb, Tak yto
OOJIO’)KHBIE OCaJKM CMEHSIOTCS JIMBHEBBIMH, a 3aTeéM BHOBb MOTYT
nepenTu B 00sokHbIE. B cuctemax 00J1akoB (PPOHTOB OKKIIIO3UU 4YACTO
HaOromaroTes oosaka tuma AS, a Takke AC B coeTuHEHUHU ¢ AS.

B cBmBu ¢ Tem uro Oapuueckas J0XOWHA, B KOTOpPOH
pacrioyaraetcss  (pPOHT OKKIIO3WH, YaCTO CHJIBHO BBITIHYTA W
CUMMETPUYHA OTHOCHUTEIBHO JIMHHHM (POHTA, TO C TPOXOKICHUEM
¢poHTa OKKIIO3WM HaNpaBlIeHUE BETpa OCOOCHHO PE3KO MEHSETCH,
WHOT/Ia TIOYTH HA TPOTHUBOIIOIOKHOE.

Tennvie pponmsr oxxnrozuu Han EBporoit yare HaOMIOIAIOTCS B
XOJIOIHOE TIOJMYTO/Me, KOoraa 3apoHTaNbHBIA BO3IYX, MOCTYMHAIONIUN C
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ATnaHTUKH, Terwiee NpeAPpOHTAIBHOTO KOHTHHEHTAJIbHOTO BO3JIyXa.
ITpu sTOM MHOTA HAOIIOAAKOTCS METENH, 00JIee PEIKO — FOJIOJIEABI.

Jlns neta Gosiee TUIUYHBI XOJM0OHblE (DPOHMbL OKKAIO3UU, BIAOID
KOTOPBIX HEPENKO HaOII0JAIOTCS TPO3bI, B TOM YHCJIE W BAOJIHb CHIBHO
Pa3MBITBIX (PPOHTOB OKKIIIO3UH. YacThl Takke TyMaHBI, OCOOCHHO TIpH
KPaTKOBPEMEHHBIX HOYHBIX TIPOSCHEHHIX B 30HE (PpOHTA.

Heiimpanvnvie ¢pponmsi oxkkno3uy 4aiie BCETO UMEIOT CHCTEMY
00JJaYHOCTH U OCAJIKOB, CXOAHYIO C CHCTEMOW OOJAYHOCTH M OCAJKOB
TEIUIBIX (PPOHTOB OKKIIO3UU. OHU SABISIOTCS «HEUTPAIbHBIMUY» JIUIIbL B
CMBICIIC OJIM3KUX 3HAYCHUN TEMIIepaTyphbl Ha MPU3EMHON KapTe MOTObI
1o 00€e CTOPOHBI (PPOHTA.

CrnenyeT OCTaHOBUTBHCS HA PsAJIC AOTMOJHUTEIBHBIX XapaKTEPUCTUK
(POHTOB OKKITFO3HH.

1. Monoasie GpOHTHI OKKIIO3UU B YIUIYOJISIOIIMXCS OaprUuecKux
JOKOMHAX HMEIOT CHCTeMy OOJJaKOB UM OCAaJIKOB, MaJjio
OTJIMYAIOIIYIOCS. TI0 TOPU3OHTAJIBHOMY U BEPTUKAIHLHOMY
OPOTSHKEHUIO OT CHUCTEM TIPOCTHIX TEIUIBIX W XOJOJHBIX
bpoHTOB, 0COOCHHO  BOMM3M  IEHTpa  LHUKJIOHA. B
3aMOJHSIOMUXCS OapUYECKUX JIO)KOMHAX M BIAdU OT IICHTPOB
IIUKJIOHOB OOJlayHas cucTeMa (POHTOB OKKJIIO3MM HMEET
MEHBITYI0 BEPTHUKAIBHYIO MPOTSHKEHHOCTh, OHA YacTO CHIJIBHO
paccioeHa W WMeEeT paspbiBbl. [IpM Takmx JIOKaIBHBIX
NPOSCHEHHMSIX HOYBIO, JaXe €CIM OTH TMPOSCHEHUS U
KpaTKOBPEMEHHBI, 4YacTO 00pa3yroTCs paJHallMOHHBIE TyMaHbI,
YeMy CIocoOCTByeT OoJjblliasi OTHOCUTENIbHAs BJIAXKHOCTH B
30HE (pOHTA.

2. NHorna y Teriblx ()pOHTOB OKKJIIO3MM OCAJKU MPEKPaatoTCs
70 TPOXOXKACHUS JUHUM TpPU3EeMHOTO (pOHTA, TO €CTh HE
pacpoCTpaHsIOTCs 3a JIMHUIO BEPXHEro X0JoaHoro ¢poHta. B
JIPYTUX CIydasX OOJIOKHBIE OCaTKH 3a JMHUEH XOJOIHOTO
(GbpoHTa CMEHSIFOTCSI MOPOCSIITUMU.

3. B Tex cimydasx, koraa 00Ja4HOCTh MPEXKHEro Terioro ¢GppoHTa
B cUCTeMe 00JIaKOB XOJIOJHOTO (DpOHTA OKKIIO3UHU BBIpa)KeHa
IJI0X0, MPEUMYIIECTBEHHOE 3HAYEHUE NPHOOpEeTaroT oO0Jaka
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xonoaHoro ¢ponTa. Takue XonoaHble (HPOHTHI OKKIIO3UU IO
cucreMe 00JIaKOB Majo OTIMYAKOTCS OT IMPOCTBIX XOJIOAHBIX
(GpoHTOB.

4. OOnayHasi  cuCTeMa  XOJIOHOTO  (PpOHTa  OKKJIIO3HH,
oOpa3oBaBlIerocs B pe3yjbTaTe CMBIKAHHs TEIIoro (ppoHTa C
XOJIOAHBIM (PPOHTOM IEPBOTO POJA, COCTOUT U3 00JIAKOB AS —
NS, ¢ TakuMu (POHTAMU CBSI3aHBI TOJIBKO 0OJI0KHBIE OCAIKH.

Kaxnpiii  atMocdepHblii  (POHT CyIIECTBYeT OrpaHUYCHHBIN
NEepUo BpPEMEHU. DTO OTHOCHUTCS HE TOJBKO K ydacTKaM (POHTOB
BHYTPHU ONPEJCIIEHHOTO IIMKJIOHA, HO U B IIEJIOM K OCHOBHBIM (pOHTaM
OONBIION TOPU3OHTAIBHOW MPOTSIKEHHOCTH, XOTS Takue (POHTHI
CYIIECTBYIOT 0OJI€€ JUIUTENBHO.

Ilpoyeccvl obpaszosanus gpoumos (ponmozcene3) U npoyeccol
pasmvieanus  Qpoumos (¢pponmonusz) HaOIOMAIOTCI HEMPEPHIBHO,
NOJ00HO TOMY KakK HENpPEphIBHO (POPMHUPYIOTCS U TPAHCPOPMHUPYIOTCS
BO3/yILLIHbIE MACCHI.

IIpoyeccwvr obpazoeanus ¢pouma. 1. dopmupyercs BBICOTHAS
dbponrtansHas 3oHa (B®3). 2. Ilpoucxonut nanpHeliee o0OCTpeHHUE
bpoHTaNnbHON 30HBI C OOpa3oBaHWEM HAKIOHHOTO TEPEXOJIHOTO
dbponTtansHoro cios. 3. [Ipy moAXoASImUX MUPKYISIIIUOHHBIX YCIOBUSAX B
MOTPAaHUYHOM cyioe atMoc(epbl (POHT TPOSABISIETCS HA MPU3EMHOU
KapTe B BHJAE OoJiee WM MEHEe YETKO BBIPAKEHHON JIMHUH,
pasrpaHUYMBAIONIEH COCEIHHUE BO3AYIIHBIE MACChl C Pa3IMYHBIMU
CBOVICTBAMU.

HpOZ/;GCC d)pOHWlOZ@H@SCl Ha BbBICOTaX MW B IOI'PAaHHUYHOM CJIOC
MOJKCT IIPOHUCXOJHUTHh KaK OJHOBPCMCHHO, TdK U B pa3HOC BPCM:I. KpOMe
TOI'0, OH MOKCT OXBAaTUTh JUIIIb OAWH CHOﬁ, HC 3aXBaTbIBas Apyruc.

Ilpoyecc pazmvieanus cyuiectByromero @ponra (GppoHTOIU3)
BOOOIIIE SBJISIOTCA MPOLIECCaMH, TMPOTHUBOMOJIOKHBIMH IPOLIECCAM
obOpazoBanus ¢ppoHTa (PpoHTOreHe3y): BRICOTHAS (hpOHTATIbHAS 30HA IO
BIUSIHUEM (PPOHTOJIM3a CTAHOBUTCS Bce OOJiee pacIibIBYATOW, B
MIOIPAHUYHOM CJIO€ MCYE3aET CXOAUMOCTh BETPOB BIIOJb ONPEAECIEHHON
JVMHUM U TEPEX0J] OT OJHOW BO3AYIIHOW MacChl K IPYrol CTAHOBUTCS
nocteneHHbIM. [loa BiusHHMEeM TpaHChOpMAIMM CBOWCTBA COCEIHUX
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BO3AYHIHBIX MACC MOI'yT CTaTb HACTOJIBKO CXOJHBIMHU, YTO ):[aJILHeﬁmee
HUX pasrpaHuiuCHUC CTAHOBUTCA HCBO3MOKHDBIM.

Bnuanue cop Ha ammocgepHvie @dponmsl TPOSBISIETCS B
3aepKUBAaHUKA (POHTOB TOpaMH U BOOOIIE B W3MEHEHHH CKOPOCTH
nepeMeIIeHus TOT0 WM HHOTO y4acTka (poHTa, B 000CTpeHUn (HPOHTOB,
00pa3oBaHNM (PPOHTATBHBIX BOJIH MIEpe]] HABETPEHHOH CTOPOHOM TOp U B
pa3MbpiBaHMH  (POHTOB TPU HMX [EPEBAIMBAHUM YEpe3 TOpBL
CBoeoOpa3HbIM  SBJISIETCST  TpoOIEecC  Oporpaduveckoil  OKKIIO3MH,
CBSI3aHHBIN ¢ OrnOaHueM JIMHUEH (HPOHTa TOPHOTO MPEMSATCTBHUS.

Ecnu xonomuelii (poHT pacmosiaraercss MOJ OCTPbIM YIJIOM K
TOPHOMY XpeOTy, TO nepe]; GpOHTOM MPOUCXOIUT CTYILIEHUE JIUHUNA TOKa
B TEIUION BO3QYLIHOW Macce, 3a)XaTol MEXIy TOpPHBIMH XpeOToM u
(GpOoHTaNIBHON MOBEPXHOCThIO. B Takux ciywasx mnepen (QpoHTOM
HAOJIOAAI0TCSE OCOOEHHO CHIIBHBIE BETPBHI.

AHanornyHoe siBJeHHE HaOJMI0IaeTCAd U Y CPABHUTEIBHO BBICOKHUX
MOpCKUX OeperoB, Hampumep, BIOJIb MoOepexbs CKaHAWMHABUU, TE
CIWIbHbIE BETPbl HAOMIOAAIOTCS Nepel XOJOAHBIMU  (DpOHTaMH,
o0Opa3ylomuMu OCTpblii  yroa ¢ OeperoM. B 3ToM ciiyyae ycusieHHro
BETpa CIIOCOOCTBYET Oepe2080oil d¢hgexm.

CymrHocts OeperoBoro 3d@dexra 3akiatoyaeTcss B TOM, 4YTO TIPHU
BETPE C MOPs Ha CylIy BIOJbL Oepera HaOMIOJaeTCs CXOAUMOCTh JIMHUI
TOKa M YCUJICHHE BETpa, a MPH BETPE C CYIIN Ha MOPE — PacXOIUMOCTh
JUHUN TOKa M ocnabiieHue Berpa. [IpuunHON CXOAMMOCTH MOTOKOB MpPH
Nepexo/ie ¢ MOpS Ha CYIIy W PacXOAMMOCTH TPH MEPexojie ¢ CyIIH Ha
MOpe SBIIETCS pasiuuue TypOyJIEeHTHOTO TpeHHUs Haj OeperoMm M Haj
BOJIHOM MTOBEPXHOCTBHIO.

Ha Geperosoit apdext BrnepBrie ykazan bepxxepon. OmHako mnpu
npoBepke 9TOT d¢¢deKT He Bceraa yOaeTcs BBIIBUTH  BBUIY
MIPOTUBOTIOJIOKHOTO JEHCTBUS APyruX GakTopoB. Hampumep, nmpu ogHOM
U TOM JXe Oapu4ecKOM T'paJUeHTE CEBEPHBIC BETPHI BAOJH MOOECPEKBS
CkaHIMHABUM 4YacTO HE ciiabee IOKHBIX. B 0osiee HEyCTOMUYMBOM
XOJIOZHOM BO3AYIIHOM Macce, IOCTYIAKILIEW € CeBepa, IMPOUCXOIAUT
OOMEH CKOpPOCTSIMH MEXIy MpPHU3EMHBIM (NPUBOAHBIM) CJIOEM U
BBIIIEJICKAUTUMHE CIIOSIMH, I7I€ CKOPOCTH OTHOCUTEIHHO BEJIHUKH.
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3.3. BbicoTHBIE (PpPOHTATBbHBIE 30HbI M CTPYIiHbIE TEYEHUS

B npenenax BepxHeil Tpormocdepsl U YaCTH HUKHEH cTpaTocgepbl
CYLLECTBYIOT CHHONTHYECKHE OOBEKTHl IUIAHETAPHOIO MacmTada —
BBICOTHBIE (DPOHTAJILHBIE 30HBI.

Bvicomnvimu  pponmanvueivu  3onamu  (B®3) HazpBaroTcs
MEPEXOIHBIE 30HBI MEXKJY BBICOKMMHU XOJOAHBIMM IMKIOHAMH H
BBICOKMMU TEIUIBIMU aHTULUKIOHAMUA. OHM SBIIIOTCA CUHONTUYECKUMU
Oo0OBeKTaMH MakpoMaciiTaba W WrpaloT CYIIECTBEHHYIO pOjib B
aTMOC(EpHBIX TMpoIleccax, NPEXkJe BCEro B IMpoleccax IHUKIO — U
aHTuiukioreneza. Pasmeper BD3 orpomusl. [lo ropuszoHTanu BHOJB
OCHOBHOI'O MOTOKa MX MNPOTSKEHHOCTh COCTABJSET HECKOJIBKO ThICAY
KWJIOMETPOB, IMHUPUHA — COTHU KuioMeTpoB (10 1000 kM), BepTUKaIbHAs
MOIIIHOCTb — HECKOJIBKO KUIOMETPOB ( 10 10 km).

B®3  saBmsioress oOmactamMu  atMocdepbl, B KOTOPBIX
CKOHIICHTPHPOBAHO OTPOMHOE KOJHUYECTBO SHEPTUH, MOCKOJBKY B HHX
HaJIIOJIAIOTCSA 3HAYMTEIbHBIE TOPU3OHTAIBHBIC TPAJUCHTHI JaBJIcHUsA (a,
CJIeIOBaTEIbHO, M CKOPOCTHU JBIJKCHHS BO3JyXa) M TeMIEpaTyphl.
Nmenno B®P3 o6Omagaror OOJBIIMMHM 3allacaMU  KHUHETHYECKOH U
BHYTPEHHEH DSHEPrHMH, WMEHHO B HHX TPOUCXOIAT MPEeoOpa3oBaHUS
OJIHOTO BHUJIAa YHEPTHH B APYTOi.

Ha KapTax AT500, AT300, OT5001000, OT300500 B®3 0T06pa>1<aeTc;1 B
BUJle O0OJAaCTH 3HAYMUTENBHOTO CryleHusi wusorunc. lLleHTpanbHas
M30TUIICA B OTOM oOylacTu HaspiBaeTcs oceBoil. Yacte BD3 mexmy
OCEBOM M30THIICON M LIEHTPATHHONU 00JaCThI0 00OPa3yIOUIETro ee IUKIOHA
Ha3bIBACTCS YUKIOHUYECKOU nepughepueri BAD3, a 4acTh MEXIy OCEBOM
W30TUIICON U aHTUITUKIIOHOM — aHMUYUKIOHU4eckou nepugepueii BAD3.

Ta yacte B®3, rge B HampaBieHHMM NOTOKAa HaOJIOAAETCS
CXOIUMOCTh H30THIIC, Ha3bIBaeTCI 6xo0om B®d3, a Ta 4acTh, rjic B

HaIpaBJICHUM MMOTOKA HAOIIOMAETCS PACXOJAUMOCTh M30THIIC — 0elbmoll
B®D3.
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C B®3 Bcernma cBsizaH x0T Obl OAMH BBICOKUN TpomochepHbIi
¢pout. Otnensusie B®3, cnuBasce oaHa ¢ Jpyroid, oOpa3yroT
CHUHOIITUYECKHI 00BEKT elie 0osiee KPYIMHOTo TUIaHEeTapHOTO MacITada —
NIIGHEeMApPHYI0 8bICOMHYI0 hpoHmanvryto 301y (IIBPD3).

I[IBD3 Ha OrpOMHBIX y4acTKax pacroJiaracTcsi MpEeUMYyLIECTBEHHO
30HaJIbHO, HO MOXET MMETb BOJHBI  OOJBIION  AMILTUTY/BI
MEpUAMOHAIBLHOTO HampasiieHus. [Ipoueccsl oOpa3oBaHus U pa3BUTHUSA
O0apUYECKUX CUCTEM — IMKIOHOB W AHTUUMUKIOHOB C OJHOW CTOPOHBI
TecHO cBsi3aHbl ¢ BMD3, a ¢ qpyroil — IMEHHO 3TH NPOLECCHI MPUBOIAT K
nedopmarmn BO3. IMEHHO ¢ IUKIO — WM aHTHUMKIOTEHE30M CBSI3aHO
oOpaszoBanue BoJH B obsactu [IBD3, ee BeTBieHuE, Bes ee aedopManusi.

HccnenoBanus mokasajiu, 9TO JOBOJBHO YacTO (B KIMMAaTHUYECKOM
IIaHe Bcerga) cymecTByroT naBe ocHoBHbie [IB®3. Opna [IB®3,
OMosIChIBAIOIIAs ToJyIapue B obOmeM 1o nepudepun IlomspHoro
OaccelfHa, pas3fenseT apKTUYECKHE BO3AYIIHBIE MAacChl U BO3IYIIHBIC
MacChl yMEPEHHBIX IIHUPOT, a BTOpas, MPOXOJdllas B OOIEM IO
ceBepHOM  mepudepun  CyOTPONMUYECKUX  IMKIOHOB,  pa3JelisieT
BO3IYIITHBIE MAaCChl YMEPEHHBIX IMHUPOT U CyOTPOIHKOB.

OcCyIecTBISIONINICS MEXKIIUPOTHBINA BO3AYX000OMEH MPUBOJUT K
oOpa3oBaHUI0 OoJiee WM MEHEE 3HAYMTENbHBIX pa3pbiBoB B [IBD3, k
CIUSHUIO UX HA OTAECIbHBIX y4acTKax.

Oo6pazoBanue I[IBD3 cBA3BIBAIOT C HaJIWMYMEM B IMpeaenax
NOJIyIIapUs Pa3AUYHbIX 10 CBOEMY PaJAHAllMIOHHOMY OallaHCy IIUPOTHBIX
30H, B MpeJiesax KOTOPhIX POPMUPYIOTCS BO3AYIIHBIE MACChHI PA3IMYHbIX
reorpapuyeckux THUMNOB. CyIIECTBYET HECKOJBKO THUIIOTETHYECKUX
Teopuii Bo3HUKHOBeHHs [IB®3, Ho Haumbosee pacmpocTpaHEHHOM
ABIISICTCSI TEOpUsi, OOBACHSIONIAS WX BO3HUKHOBEHHE pa3jINYUEeM B
CKOPOCTH 30HAJIIBHOTO TIEPEMEIIEHUs BBICOTHBIX JIOKOWH W TpeOHEH B
Pa3IMYHBIX IIMPOTHBIX 30HAX.

MakcuMyM CKOpPOCTH BeTpa pacroJjiaraeTcsl yaiie BCero BOJIU3U
noepxHocTu 300 rlla.

C BBICOTHBIMH (DPOHTAIBHBIMA 30HAMH CBSI3aHBI CTPYHHBIC
TEUCHMUS.
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Cmpyunoe meyenue (CT) — CIIbHBIE Y3KH€ BO3JYIIHbIE TOTOKH B
Tporochepe u crpatocepe, XapaKTepU3YIOIMIUECS 3HAYUTEILHBIMU
rpajii€HTaMU CKOPOCTHU M OOJIBIION TOPH30HTAIBHON MPOTSKEHHOCTBIO.

J_IJ'II/IHa CTpYﬁHOI‘O TCUCHUA HU3MCPACTCA TbhICAYaMH KHUJIIOMCTPOB,
IUpuHa — COTHAMHU KHIIOMCTPOB, BCPTHUKAJIbHAA  MOIOHOCTL —
HCCKOJIBKMMH KHJIOMCTpPAaMMU.

3a rpanunsl CT damie Bcero mpuHATO cuumTaTh n3otaxy 30 m/c
(100 xm/u). BepTukanbHBIA TpPagUeHT CKOPOCTH BETpa B CTPYWHOM
TEUEHUH TIpeBbINIaeT 5 M/c Ha 1 kM, a ropuszoHTanbHbI — 10 M/c Ha 100
KM.

CrpyiiHoe TeueHne — 0OObeMHBIM CHHONTUYECKHUI 00beKT. JIuHusg ¢
MaKCUMAJIBHOW CKOpPOCTBIO BeTpa B mpexaenax [IBD3 HaswiBaeTcs ocwio
CMpPYUHO20 MmeyeHuss — JUHUEW MAaKCUMaJIbHOW CKOpPOCTHM BETpa Ha
JJAaHHOM YPOBHE WJIM Ha JaHHOU M300apuueckoil moBepxHocTH. Kak u B
ciyyae [IB®3, paznuyaroT HHUKIOHUYECKYIO W AHTHLIMKIOHUYECKYIO
nepudepun CT.

1o ycnoBusiM nokanu3anuu B cootsercTBuu ¢ [IBD3 paznuyaror:

1. Apkruueckoe cCTpyiiHOe Tedenue (ceBepHee 65° c.ur) Ha
BbICOTaX 6 — 8 KM.

2. CrpyliHOE T€UYeHHE YyMEPEHHBIX mMpoT (B 30HE 45 — 65° c.m.)
Ha BhICOTax 8 — 12 km.

3. CyOrponuueckoe crpyiiHoe Teuenue ( B 30He okoso 30° c.mr.)
Ha BbIcoTax 11 — 16 kM.

4. DkBatopuajgbHOe  cTparocdepHoe CTpyWMHOE  TEYEHHUE
BOCTOYHOTO HaIpaBJIeHUs Ha BbIcoTax Oosee 20 KM.

5. CrparocthepHoe CTpyiiHOE TeUEHHE YMEPEHHBIX W BBICOKHX
IIMPOT BOCTOYHOTO HAIPaBJICHMS Ha BbICOTax Oosiee 15 kM.

IlepBble Tpu BHAA CTPYMHBIX TEYEHUW HM3YYEHBl 3HAYUTEIBHO
Jy4le.

B 30ne CT cocpenorodyeHa 3HauMTEIbHAs YacTh KUHETHYECKOM
HHEPrur aTMOCHEPHI.
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['opuzoHTanbHBIE TPAAUEHTHI TEMIIEPATypbl Ha LHUKIOHHYECKON
nepudepun B BepxHEHl Tpomocdepe Ooiblne, 4YeM B CpeAHEH, a Ha
AHTHIIMKJIOHUYECKON nepupepun COOTHOIIICHHE oOpatHoe.
Pacnpenenenre TOpU3OHTAIBHBIX TPAAMEHTOB TeMIiepaTtypsl B cioe 300
— 500 rlla secummeTpuuno otHocutTenbHO ocu CT. Ha yposue 200 rlla
(11 - 12 kM) MakCUMyM CMeENIaeTCsi Ha AHTUIHKIOHUYECKYIO
nepudeputo  CT. D10 OOBSCHSIETCA 3HAYUTENIBHBIM  HAKJIOHOM
Tpornonay3bl B obsactu CT u oOpaiieHneM rpagueHTa TeMIepaTyphl B
ctpatocdepe. B Tex ciyuasx, korna BO3 cBsi3aHa He ¢ OIHUM, a C IBYMS
BBICOTHBIMM  TPONOC(EPHBIMH  (QpPOHTaAMH, B  pacHpeleICHUU
TOPU30HTAJBHBIX TPATUEHTOB TEMIIEpaTyphl HAOIIOAAIOTCS BTOPUYHBIC
MaKCHMYMBI.

B o6nactu CT HaGmiomatorcst OojbIIME€ TOPU3OHTAIBHbBIC
rpaJueHThl AaBiieHus (reomorteHIimana). C BBICOTOM IPH IMEpexoie OT
500 x 300 rlla ob6macTh MakCHUMalbHBIX TPATUCHTOB TE€OMOTCHIIMAIA
CMEIIAeTCA B CTOPOHY BBICOTHOI'O IIMKJIOHA, TO €CTh HA IUKIOHUYECKYIO
nepudepuro. IIpu nepexoae or 300 k 200 rlla obmacTh MakKCUMaILHBIX
IrPaJUCHTOB TE€OMOTEHIIMAada CMEIIAEeTCsI B CTOPOHY BBICOTHOIO
AHTHITMKIIOHA.

Beprukanenas wmomuHocte CT HaxomWTcss B 3aBUCUMOCTH  OT
CKOPOCTH.

Ha mukmonudeckoil mnepudepuu CKOpPOCTh BETpa C BBICOTOMN
U3MEHSETCS ObICTpee, YeM Ha aHTUIIMKIIOHUYECKOM.

I'opusoHTaIBHBIE TPAAUCHTHI CKOPOCTH BETpa Ha IMUKJIOHUYCCKOMN
nepudepun TakxKe OOJIbIIIE, YeM Ha aHTHITUKIOHUYECKOM.

CrpyiiHble TeUeHHUS OCOOEHHO XOpOIIO BBIpAXKEHBI Haa Tuxum
OKEaHOM, TJi€¢ Ha CEBEpHOM mepudepur MOIIHOTO OKEAHUYECKOTO
CyOTpONMYECKOro aHTULUKIOHA ckopocTh y ocu CT pocturaer 600
KM/4, a 3a(UKCUPOBAaHHBICE BEPTHKAIbHBIE TPAAMEHTHI CKOPOCTH Haj
Anonwmeit — 15 — 20 m/c Ha 1 kM.

3HaunTensHOe W3MEHEeHHe BeTpa c¢ BbicoTo B CT, ocoOGeHHO
BOJIM3U €r0 OCH, CBUJETEILCTBYET 0 ToM, uTo B obmactu CT cuibpHO
pa3BUTa TYypOYJIEHTHOCTbD.
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VYpoBeHb TypOyJeHTHOW SHEPTUU Ha LUKIOHHUYECKON mepudepuu
CTPYHHOTO TEYEHHs B CpPEAHEM 3aMETHO  BbIIIE, YEeM Ha
AHTULUKIOHUYECKOW. MakcuMyM  HaONIOAAeTCsl  HEMOCPEICTBEHHO
BOMM3M OCU. YpOBEHb TYpOYJIEHTHOW SHEPruM KOCBEHHBIM 00pazom
CBSI3aH CO CKOpOCTbIO BeTpa. Takum oOpa3oM, dYem Oosblie
MakcuMajbHas ckopocTh BeTpa B 30He CT, TeM BeposiTHEe CHIIbHas
OoNTaHKa CaMOJIETOB.

B [IB®3 wyacto nHabirogaroTcs JBa CJIO0s TPONOMNay3bl: HU3KUUI
OTHOCHTENFHO TEIUIbIA Ha LHMKIOHMYECKOW mepudepun u BBICOKUI
OTHOCHUTEJIBHO XOJIOAHBIM HA AaHTULUHKIOHUYECKOM. B neHTpanbHOU
YacTU CTPyWHOro TeyeHus, cBsizaHHoro c¢ [IB®3, BOmu3u ero ocu
TPOIIOIIay3a UMEET OYE€Hb KPYTOM HAKJIOH.

B npenenax CT nHaOmrogaroTcsi yHnopsiAOYEHHbIE BEPTHUKAIbHBIC
JBHKEHUSI CO CKOPOCTBIO HECKOJIBKO CAHTHMMETPOB B CEKYyHAY, €CIU B
3oHy CT He momanarT 00JIACTH C CHUJIBHO Pa3BUTON KOHBEKIIMEH, TJIe
CKOPOCTh KOHBEKTHBHBIX BEPTHKAJIbHBIX JBM)KEHHI Ha HECKOJIBKO
NOPSJIKOB Bbllle. B Takux ciiydasx HambOosee OnaronpusTHbIE YCIOBUS
JUISL  pa3BUTUSA Ky4ye€BO — JIOKAEBBIX OOJAKOB C HAaKOBAJIbHIMHU
HAOJIOAAIOTCA Ha XOJIOAHOW LMKIOHMYECKOW Mepudepun CTPYWHOIO
TEUCHHUS, TO €CTh CJIEBA OT €ro ocu. B 11€J10M B ThIJIOBOM YaCTH BBICTHOM
JOKOMHBI M B MepeJHed 4YacTH BBICOTHOTO TpeOHS yalle BCEro
HAOJIOJAIOTCS  YHOPSAAOYEHHbIE HHUCXOJSIIME JBHKEHUS BO31yXa, C
KOPOTOPBIMHM  CBSI3aHO 00pa3oBaHUE 3aJCPKUBAIOLIUX CJOEB THIIA
UHBEPCUM OCelaHusi, MOoJ KOTOPHIMU MOTYT (hOPMHUPOBATHCSI BBICOKO —
KydyeBble M TEepUcCTo — KydeBble oOsaka. OrpoMHble  30HBI
YHOPSJOYECHHBIX BOCXOJSIINX BEPTUKAIBHBIX JABMIKEHUN Yalle BCEro
HaOmomaroTcss cnpaBa ot ocu CT. B cBi3m ¢ »3tM  Ha
aHTULUKJIOHMYEeCKOM nepudepuu Ha paccrosHuu ot 200 mo 500 kM B
TEIJIOM BO3AYyXe (OPMHUPYIOTCA MEPUCThIE M MEPUCTO — CIOUCTHIE
o0JlaKka JIEHTOYHOM CTPYKTYpPbl. DTHU JIEHTHI BBITAHYTHI mapasuiensio CT
Ha paccrosaue 1000 — 3000 kM B HampaBieHMHM NOTOKa. ['paHuna mx
yarie Bcero pacmnomnaraercst Bonmmsu ocu CT.

CT B OoTHOIIEHUU pacHpeAciiCHUs] B HEM KHUHETUYECKOW SHEPruu
MPEJICTABISAECTCS HEOAHOPOAHBIM, TO €CTh KMHETUYECKAS DHEPTUS B €r0
IpeJesiax OKa3bIBACTCSl COCPEAOTOYEHHOM B HECKOJBKUX oOdarax,
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UMEIOIINX PA3JIUYHYI0 MPOTSHKEHHOCTh W HWHTEHCHBHOCTH. HamOoinee
YacTO OYark ¢ MaKCUMAaJbHBIMU 3HAYEHHUSIMH KUHETHYECKOW 3HEPTrUu B
YMEpEHHBIX mupoTax BbipaxkeHsl B cioax 500 — 300 u 300 — 200 rlla. B
O0ojee HU3KMX IOUPOTax MAKCHMYM pacloJlaraeTcsi BBIINIE, YEM B
BBICOKMX. B XO0JIOAHYIO MOJNOBHHY TIOJa HHTEHCHBHOCTh OYaroB B
cpenHeMm Ooublie, yeM B Temulyto. Kpome Toro, 30HaM MakCHUMaJIbHBIX
3HAYEHUN KUHETUYECKOW HPHEPrHUHM COOTBETCTBYIOT 30HBI MUHUMAaJIbHBIX
3HaueHU uyucen PuuapacoHa, TO €CTb  30HBI  MOBBIILIEHHOU
TypOYJIECHTHOCTH.
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4. bapuyeckHe CUCTEMbI: HMKJIOHBI 1 AHTUIUKIOHBI
4.1. Ctaaum pa3BUTHSA IIUKJIOHOB U AHTHIUKJIOHOB

Huxnonnyeckasi 1esiTeJIbHOCTH - 3TO BOZHUKHOBEHHUE, PA3BUTHE
U TiepeMeIneHne B aTMocdepe KpymHOMACIITaOHBIX BUXpel (IIUKIOHOB U
AHTHIUKIOHOB).  [lWKiIOHWYecKas  NEATENBHOCTh -  BaKHEHIIas
OCOOCHHOCTh 001IeH mupKyysiuu atMocdepnl. Llukimon - o06macThb
MOHIDKEHHOTO JIABJICHHSI B aTMOC(epe ¢ MUHIMYMOM B IICHTPE.

I UKI0HBI IPEICTABIISIOT COOON OTPOMHBIE BUXPHU JHAMETPOM JI0
HECKOJIBKUX ThICSAY KM, oOpasyioluecs B YMEPEHHBIX M TOJISAPHBIX
HIMpOTaX O0OOWX TMOJyIIapUil MPEUMYIIECTBEHHO Ha TMOJSIPHBIX U
apKTUYECKUX (AaHTApKTUYECKUX) aTtMochepHbIXx QponTax. [lukioHs!
XapaKTEepU3yeTCsl CUCTEMOW BETPOB, NYIOIINX MPOTUB YaCOBOW CTPEIKHU B
CeBepHOM NOJIYIIAPUU U 110 YACOBOM cTpenke - B KOkHOM moitymapuu, ¢
OTKJIOHEHHEM K IIEHTPY ILMKJIOHAa B HIKHUX cllosix armochepsl. [Ipu
IUKJIOHAX MpeoliagaeT MmacMypHas IOroja C CHJIbHBIMH BETpaMH.
[{uKIJIOHBI TIEpEMEIIAlOTCs MPEMMYILIECTBEHHO BAOJIb (DPOHTOB C 3amanaa
Ha Boctok co ckopocthio 30-50 km/vac. [{ukionuueckas nesITeNbHOCTh
CIIOCOOCTBYET ~MEXAYIIMPOTHOMY OOMEHY BO3llyXa H  SIBJISIETCS
BaKHEUITUM (HaKTOPOM OOIIEH HMUPKYISAIUN aTMOCHEPHI.

B 3aBucuMoctH OT Teorpaguyeckoro paiioHa, OCOOCHHOCTEH
BO3HUKHOBEHUS U PA3BUTHUSI PA3IUYAIOT:

1. Huxnonwl ymepenuvix wiupom — GpoOHTAIbHbIE HEPPOHTAJIbHBIE
(MecTHBIC, TepMUYecKre). HecKoIbKO ITUKIOHOB, pa3BUBIINXCS
Ha OJIHOM OCHOBHOM (pOHTE, 00pa3zyloT CEeMEHCTBO (CEepHIo)
ITUKJIOHOB.

2. Tponuueckue yukioHvl - yparaHHbie (yparasbl, Tal(yHbI) U
cnaOble UKIOHUYSCKHE 00pa30BaHuUs SKBATOPHUATIBLHOMN 30HBI.

3. AHMUYUKIOHBI YMEPEHHbIX WUpOm — IPOMEXKYTOUHbIE (MEXKITY
[IUKJIOHAMHU OJIHOTO CEMEHCTBA), 3aKIIOYHUTENIbHbIE (B THUTY
MOCJICTHETO IIMKJIOHA CeMENCTBa) M He(POHTANIbHBIE (MECTHBIE,
TEPMUYECKUE).

4. Cybmponuyeckue aHmuyuKioHbl.
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[{MKJIOHBI ¥ AHTUUMKIOHBI MOTYT OBITb OOHOYEHMPOBLIMU U
MHO20YEHMPOBLIMU. JIBa UUMKIOHA TOPUMEPHO  OJMHAKOBOM
WHTEHCHUBHOCTH C OOIIMMH 3aMKHYTBIMH M300apaMy WHOTIA HA3bIBAIOT
CONPANCEHHBIMU.

Ecmm Ooee MOJ'IOI[Oﬁ OUKJIOH MMCCT CIIC HeOOJIbIIINE Pa3MCEPHI 110
CpaBHCHHIO C Ooee CTapbIM LHUKIIOHOM, B CUCTEMC KOTOPOI'O OH BO3HHUK,
TO TaKOH IMUKJIOH HA3bIBACTCA 6MOPUUHBIM UTU YACIMHBIM.

JUiss  aHTUIMKIOHA  QHAJIOTMYHO  PAa3jIU4alOT  6MOPUYHbLLL
AHTULUKIIOH, UJIU OMpPO2.

B 3aBucumoctd OT HampaBiieHus ~TiepeMmenieHus  (OTKyna
MEPEeMEIIAeTCsI) Pa3NUyaloT CIEAYIOIMUe TPAaeKTOPUH LUKIOHOB U
AHTHIIMKJIOHOB: CEBEpHBIC, 3alagHble, IOKHBIE W BOCTOUYHBIC, KOTOPHIE
yacTo 0003HavyarTCs J00aBOYHBIMHM TepMHUHaMu. Hanpumep, pa3znudaroTt
IIUKJIOHBI: FOKHBIE CPEIU3EMHOMOPCKHUE, IOKHBIE OalKaHCKHE, I0YKHBIC
YEePHOMOPCKHUE, I0KHBIE KACTIUACKHE, «HBIPSIONIHE) (TIepeMeliaronmecs
C ceBepa WJIM CeBEpO — 3aliajia Ha IOT WIH I0T0 — BOCTOK), CKareppakcKue,
MypraOckue. AHAJIOTMYHO Yy AaHTHUIMKIOHOB pAa3jM4aioT: MOJSpHbIC
BXOKEHHUSI (C CEBEpO — 3ama/ia), yAbTPaIoyIspHble BXOXKIEHUS (C ceBEpO
— BOCTOKA), OTPOTH (S7jpa) CUOMPCKOTO aHTUIMKIIOHA (CMEIIAIOIINECs C
BOCTOKa Ha 3amaja), OTporu (sApa) a30pCKOTO  AHTHUIMKIIOHA
(cMmemarorniuecs ¢ 3arnaja Ha BOCTOK).

Hanpasnenue nepemenieHrsl MUKIOHA WM AHTHUIUMKIOHA MOXET
CYIIECTBEHHO U3MEHUTHCSA C TEUEHUEM BPEMEHH, TO €CTh TPACKTOPUM HUX
OOBIYHO KpHUBOJIMHEHHBIE. B 1e1oM y I[UKIOHOB mpeoOJiagaioT
TPAeKTOPUHU, HANIPABICHHBIE C FOr0 — 3amaja Ha CEeBEpO — BOCTOK, a ¥
AHTHUIIMKJIIOHOB — C CEBEPO — 3aIlajia Ha I0ro — BOCTOK.

B 3aBUCUMOCTU oT BEPTUKAIBHOU NPOTSAKEHHOCTH
UUKJIOHUYECKOW WJIM aHTUIMKJIOHUYECKOW LUPKYJISALUU, TO €CTh OT
TOJIIIUHBI CI0s, B KOTOpOM Ha kKapTax AT oOHapyKMBarOTCS 3aMKHYThIE
W30THIICHI, PA3JIMYAIOT CICAYIOIIME IUKIJIOHBI U aHTULUKJIOHBI:

1. Hu3skue, Koraa 3aMKHYTHIE M300apbl UMEIOTCS Ha MPU3EMHOU
KapTe U MOTYT oTMedaThcsi Ha KapTe ATgso M Gojiee BBICOKHX
YPOBHBIX.
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2. Cpeonue, KoTJa 3aMKHYTBIC M30TUIICHI OTMEYAIOTCSl B HIDKHEH
U cpeaHen Tpomocdepe, HO OTCYTCTBYIOT Ha kapte ATsg u
00J1ee BHICOKUX YPOBHSIX.

3. Bwicokue, Korja HMMEIOTCS 3aMKHYThIE€ M30THIICHI Ha BCEX
KapTax CTaHIapTHBIX YpOBHEH, BKIr09ast U KapTy ATsgp.

4. Bepxuue, XOTJa OHU OTMEUYAIOTCI Ha HEKOTOPBIX YPOBHSIX
Tpornocdepbl, HO OTCYTCTBYIOT Ha MMPU3EMHON KapTe.

5. Cmpamocghepnvie, K KOTOPBIM OTHOCSITCS BBICOKHE ITUKIJIOHBI U
AHTHUIMKJIOHBI, TIPOCTHPAIOLITUECS U3 TPOorocdephbl Ha HIKHIOKO
cTpatocepy WIM CaMOCTOATEIHHO O0pa3oBaBIIMECS B
cTpaTtocdepe.

AHTHIIMKJIOH - 00JacTh BBICOKOTO aTMOC(EpHOro aBICHHS B
Tporocdepe: ¢ MaKCUMaJbHbIM JaBJICHUEM B LIEHTPE U YMEHBIICHHUEM
JaBJjeHus K nepudepun o0IacTy.

OO6bryHO  aHTULMKIOHBI  gocTturator 3000 KUJIOMETpPOB B
MOMEPEUYHUKE, U XapaKTEPU3YIOTCA OMYCKAHUEM TEIUIOTO BO3/yXa, a
TAK)KE IMTOHWKEHUEM OTHOCHUTEIIbHOM BJIAXKHOCTH BO3]1yXa.

B nemuuii  nepuod  aHMUYUKIOH ~— NPUHOCUM  JHCAPKYIO,
ManoooAAuUHYI0 N0200Y C PeOKUMU U HENPOOOTHCUMENbHBIMU OOHCOSMU.

B 3umnuiti nepuoo cmabunvHulli  Xapakmep AHMUYUKIOHOS
cnocobcmeyem Mopo3HOU N0200€e U BO3HUKHOBEHUIO MYMAHOB.

AHTUIIUKJIOH XapaKTEpHU3yeTCs] CUCTEMOW BETPOB, IYIOIIMX IIO
yacoBoil cTpenke B CeBepHOM mnoyiymiapud U OpoTuB - B FOKHOM,
Maj000JIauHOM U CyXOM MOro/IoN U cIabbIMU BeTpaMu. XapaKTepeH IS
YMEPEHHBIX IMUPOT; OHU TMEPEeMEIIAIOTCs C 3amaja Ha BOCTOK CO
ckopocThto 30-40 km/gac.

AHTI/II_II/IKJ'IOHBI ACIITC HaA:

biokupyrOmuil AaHTUUMKJIOH - BBICOKMM TEIUIbIM aHTULMKIIOH,
JUTATEIBHOE BpPEMs HAXOASIIMMCI B CPECIHUX IIUPOTAX U CO3MAIOIIUN
MEpHUANOHAIILHBIE BO3AYIIHBIC TEUYCHHs, OJOKHpyIoMe B Tpomocdepe
3amaaHbld nepeHoc. [Ipu 3TOM TpaekTOpuM MNOABHKHBIX IIUKJIOHOB M
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AHTHIIUMKJIOHOB  OTKIIOHAIOTCA  OT OOBIYHOTO 3a11aJHO-BOCTOYHOI'O
HallpaBJICHU.

BbICOTHBIN AHTHUIUKJIOH - AHTUIUKIIOH, BBIPAXKEHHBIN B CPEAHEU
U BepxHed Tpomocdepe, HO OTCYTCTBYIOIIUA y 3€MHOW MOBEPXHOCTH.
BbICOTHBIN aHTUIMKIIOH CBSI3aH C TEIUIBIM BO3JYXOM, OTJIEIUBIIUMCS OT
OCHOBHOM €ro Macchl, HaXOsIIeCss B 0ojiee HU3KUX (CYOTPOIMYECKHUX )
HIMPOTaX.

MaJjionoABMKHbIM AHTHIHUKJIOH - aHTULMUKIOH, KOTOPBIM B
TE€UEHHE MHOTUX HEJeIb MOKET IOUYTH HE MEHSTH CBOCTO MOJIOKCHUS.
Yamie BCEro MaJONOABUXHBIE AHTUIMKIOHBI PACIOJIArarOTCsS Ha
Marepukamu. C MaJIOMOABMKHBIMA ~AHTHIIMKIOHAMHU MOTYT OBITh
CBSI3aHBI MOPO3HBIC 3UMBI, a JIETOM - 3aCYXHU.

C AHTHIIMKJIIOHOM CBS3aHBI:

AHTHUMKJIOHUYECKHI BUXPb - BUXPb B OKEaHE C BEPTUKAIBHON
WIM HAaKJIOHHOW ocbto. B CeBepHOM MOIymIapuu aHTULHUKIOHUYECKUN
BUXPb BpallacTcs 0 4acOBOW cTpenke, B HOKHOM - NMPOTUB 4acOBOM
CTpeiKu. B ILieHTpe aHTHLMKIOHUYECKOrO BUXPsS OOBIYHO HAXOJATCS
Oonee Teruible BOAbL. YacTo aHTULMKIOHMYECKHE BUXPU HAOIIOAAOTCS
Mexay TedeHueM ['onbpcTpum u ceBepo-3amnaanbiM nodepexnsem CIIIA.

AHTHIMKJIOHUYECKOe Te4yeHHe - KPYroBO€ MOPCKOE TEuYEHUE,
HanpaBieHHOe B (CeBEpHOM MOJyHIapuh IO YacOBOW CTpEIIKE, a B
HO>XHOM - IPOTHB 4aCOBOU CTPEJIKH.

briBaroT:

A3HATCKUIl AHTHIMKJOH - 00JIACTh BBICOKOTO aTMOC(EpHOTO
JaBjieHus Haja A3Wel, MPOCIEKUBAIOMIASCA HA MHOTOJETHUX CPEIHUX
KapTaxX 3UMHHUX MECALIEB. A3MATCKUN aHTUIUKIIOH - OJWH U3 CE30HHBIX
IEHTPOB JelcTBUs aTMocdepbl. JleToM a3maTCKkuili  aHTUIMKIOH
3aMEHAETCS a3UaTCKOU JEIPECCUEH.

AHTAPKTHYECKUH AHTHIUKJIOH - 00JacTb TOBBIIIEHHOTO
JABJIEHUsT HaJd AHTapKTUIOM, OOHapy>KMBArOUAsiCd Ha MHOTOJETHUX
cpenHux kaprax. Ha wHeOosbmiol BeicOTe (OKOJIO 2 KM) Haja
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BHYTPUMATEPUKOBBIMA ~ PalOHAMH  AHTULIMUKIOHAJIBHBIA  PEXKHUM
CMEHSIETCSI 00JIaCThI0 HU3KOTO JaBJICHUS.

APKTHYECKHIT AaHTHIUKJIOH - 00JIACTh MOBBIIICHHOTO JIaBJICHUS
HaJlT ApKTUKON, 0OHAPY>KUBAIOIIASCS HAa MHOTOJIETHUX CPEAHUX KapTax;
OIMH W3 TIOCTOSHHBIX IICHTPOB JEMCTBUS aTMocdepsl. 3UMOH B
apKTUYECKOM aHTUIIMKJIOHE HaOJI0IaroTcs JiBa IieHTpa: Haja CeBepHOM
Awmepukoit u Hag ['pennanaueit, 1eTom - Tpu 1eHTpa: Hal ['peHnanaue,
BbapenioBeiMm MopeM u k ceBepy oT Uykorckoro mopsi. Hax CeBepHbiM
IIOJIIOCOM JIaBJICHHE OTHOCHUTEIBHO ITOHMKeHHOe. Ha BeIcoTe 3-4 KM
TOCIOJICTBYET 00J1aCTh HU3KOTO JIaBJICHUSI.

CeBepoaMepuKAHCKUH AHTHIHUKJIOH - 00JacTh MOBBIIIEHHOTO
JABJICHUS Ha YpOBHE Mopss Hax MarepukoM CeBepHOl AMeEpHKH,
BBISIBIIIEMAsl HA CPEIHUX MECAYHBIX KapTax 3UMHETO CE30HA; CE30HHBIN
LEHTp JIeUCTBHS aTMOC(EPHI.

CyOTponuyeckuii  AHTHIHMKJOH -  00JIACTh  BBICOKOIO
aTMOC(EPHOIO J1aBJICHHUS, BbIABIISIEMasl HA MHOTOJIETHUX CPEIHUX KapTax
C ILIEHTPOM B CyOTpOnUKax. AHTHUIIMKIOH €CTh IOCTOSIHHBIN IIEHTP
JeHcTBUS aTMOC(hEpHI.

B ceBepHoM monymapuu K CyOTPONMMYECKMM aHTUIMKIOHAM
OTHOCATCSI A30pPCKUM M TaBaWCKUM AHTULHUKIOHBI, B IOXKHOM -
JO)KHOTUXOOKCAHCKUM,  IOKHOAQTJIAHTUYCCKUM U HOKHOMHIUMCKUU
AHTHUIIMKJIOHBI.

[Ipu aHanM3e HMKJIOHNYECKOW U aHTULIMKJIOHUYECKOW TUPKYIISALUA
4acTO TIOJIB3YIOTCS TOHATHEM 00 ocax Oapuyeckux cucteMm. s
OTPENICICHHOCTU OyAEeM pa3inyaTh:

1. I'opuzoumanvuslie ocu cUMMETpUU (HampuMmep, OOJIBIIYIO WU
Majyl) NOpH 3aMKHYTBIX DJJUIMOTUYECKUX H300apax WU
A30THIICaX.

2. Bvicomuyro ocb UMKIOHA WIM aHTUIMKIOHA — JIMHUIO,
COCIMHSIONIYI0 MNPU3EMHBIA LEHTP € LEHTPaAMHU JTOr0 XKe
[MKJIOHA WA aHTUIMKIIOHA Ha kapTax AT. Ecnu Ha ogHy KapTy
HAHECTU IIOJIOKEHHE LEHTPOB HA pA3JIMYHBIX YPOBHAX W
IIPOBECTH JIMHUIO, COCAMHSIOLIYI0 LEHTPbl, TO MOJIYYUM



80

MIPOEKLMIO BBICOTHOM OCH HAa TOPHU3O0HTAIBHYK) IIPOCKOCTb.
BricoTHast 0Ch 0OBIYHO HAKJIOHEHA 0] BECbMa MajbIM YIJIOM K
TOPU30HTY M MOXET OBITh KpPUBOJMHEWHOH. BvicoTHas och
LMKJIOHA HAKJIOHEHA B CTOPOHY OYara X0j0Ja, a BBICOTHAsl OChb
AQHTULUKIIOHA — B CTOPOHY 4ara TeIula.

Ecan paCcCMaTpuBaTh JKWU3Hb HOHUKIIOHA WJIHW aHTHUIHUKIOHA OT
BO3HUKHOBCHHA 10 MCYC3HOBCHUA, MOKHO OTMCTUTD CIICAYIOMIUC CTAAUN
HUX pa3BUTHUAL

1. Hauanvnas cmaous, WM cmaous 603HUKHOBEHUSl YUKIOHA
(anmuyuxiona), - OT TEPBBIX MPHU3HAKOB 3apOXKICHUS JI0
MOSIBJICHUS TIEPBOM 3aMKHYTOM M300aphl, KpaTHOM 5.

2. Cmaousi Mo100020 YUKIOHA (GHMUYUKIOHA), WU Cmaous

yenyonenusi Yukiora (ycuieHus AaHmuyuKiond.

Cmaous MakcumaibHo20 pa3eumus YUKIOHA (AHMUYUKIIOHA).

4. Cmaous 3anoiHenusi YukioHa (0caabnenus, uiu paspyuleHus,
AHMUYUKTIOHA).

&9

Ha ocHoBanuu (GpOHTAIBHON MPUPOJBI LUKIOHOB MOXKHO
BBIJICJIUTD CIAEAYIOIINE CTAIUU:

1. ®ponmanvnas 6orna - OT NEPBBIX MPU3HAKOB 3apPOKICHUS
OUKJIOHA Ha (POHTE [0 TMOSABJIECHUA TMEPBOM 3aMKHYTOU
n300apbl, KpaTHOM 5.

2. Monoooti yukion — OT oQopMICHHUS IMKIOHA JO Hayana
OKKJIFOIUPOBAHUS.

3. OkKnoOupo8anHslll YuKioH — OT Havalla OKKIIFOJUPOBAHUS 0
MCYE3HOBEHUS LIMKIIOHA.

B oOeJIoM CTaluM pPa3BUTHA LHUKIIOHA B TOM M B APYIOM ClIydac
MMPAKTHUYCCKU COBIIAAAIOT, CCJIIM CTAAUIO OKKIIOAHWPOBAHHOI'O IHKJIOHA
pasaciinTb Ha ABC — CTaAUIO MAKCHMAJIbHOI'O Pa3BUTHA KW CTAIUIO
3aI10JIHCHHA.

B kaxmoit cramuy IUKIOH W aHTUITMKIOH MMEIOT CBOCOOPA3HYIO
TPEXMEPHYKD  CTPYKTYpy H, KpPOME TOr0, OHH  OTJIUYAKOTCA
XapaKTepUCTHKaMH 1moroapl. OOBIYHO B MPOIIECCE Pa3BUTHS IIUKIOH WU
AHTULHMKJIOH TPEBpaIlacTCs W3 HHU3KOTO IOJABHIKHOIO OapHYeCKOro
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o0pa3oBaHMsI B BEICOKOE MAaJIOTIOABM)KHOE 00pa30BaHuE C BEPTHKAIBHOMN
BBICOTHOM OChIO. [IpogOmKUTETFHOCTD KaXKIOW CTAaAMM KOJEOIETCS OT
HECKOJBKHUX YacOB JI0 HECKOJBKUX CYTOK. HamMmeHee mpo1onKIuTe bHbBI
HAaYaJIbHBIC CTAIUU DPA3BUTHUs (HAMPUMEpP, CTaAMs MOJIOJOTO ITUKIIOHA
peako nmpoaokaercsa 6osee 12 yacon).

[{MKJIOH WM aHTHUIMKIOH HE 0053aTeNIbHO MPOXOIAT BCE CTaIuU
pazButua. Yacto (poHTaIbHbIE BOJHBI HE MOJYYalOT JaJIbHEHIEro
pa3Butug Jlaxke MONOIONM IMKJIOH MOXET HayaTh 3aloJIHATHCA, a
MOJIOJION AaHTUIUMKIOH — pa3pyllaThCs, HE MOJydash MaKCUMaJlbHOTO
pa3BUTHSL.

Camo ACICHHUC Ha CTaauKu HCIIPCPBIBHOI'O IIpOHCCCAa PAa3BHUTHUA
OUKJIOHA N aHTUIITNKIIOHA HOCHUT YCJIOBHblf/'I XapaKTCpP, IIOCKOJIBKY MCKIY
CTagusaAMH HCT PC3KUX TI'paHHUII. O,Z[HaKO BBIACIICHUC CTa,[[I/Iﬁ HNMCCT
CYIICCTBCHHOC ITIO3HABATCIBHOC U IMPOTHOCTHUYCCKOC 3HAYCHUC, TAK KaK
oTpakacTt OIPCACIICHHBIC O6HII/IC 3aKOHOMCPHOCTHU Pa3BUTHUA KaXXI0TO
OUKJIOHA N aHTUITHMKIIOHA.

CKopocTH MepeMeIIeHUs ITUKIOHOB U aHTUITMKIOHOB KOJICOTIOTCS
B IIUPOKUX Tpejenax. B HayanbHON CTaiM pa3BUTHSI HU3KHUE ITUKJIOHBI
U aHTHUIMKIIOHBI MEPEMEIIAIOTCSI CO CKOpOCTsAMH okKoo 40 — 50 kM/4 B
COOTBETCTBUM CO CKOPOCTBIO BEIYIIErO MOTOKA. B OTHENbHBIX ciydasx
CKOpOCTh mepemernieHus gocturaetr 100 xkm/u. B mo3mneit cragum
pa3BUTHUA, KOT/Ia [UKJIOHBI U AHTUIMKIJIOHBI MPEBPAIAIOTCS B BBICOKHE
Oapudeckre oOpa3oBaHUS, CKOPOCTh HMX IIEpEeMEIISHHUS  PE3KO
YMEHBIIIAETCSI, © OHU CTAHOBSITCS MaJOMOJABUXHBIMU. [Ipu 3TOM 1IEHTP
94aCcTO ONMKCHIBACT HEMPABUIBHYIO TIETIC00pa3HYIO TPACKTOPHIO.

CpenHsisi CKOPOCTh IEPEeMEIICHUSI ITMKIOHOB W aHTHUIIMKJIOHOB
cocTasiseT 0koJio 30 — 40 km/4.

AHTHIIMKJIOHBI B MO3IHEH CTAIUN Pa3BUTHS JOCTHUTAIOT OOJBIIAX
TOPU30HTATBHBIX PAa3MEPOB, YEM IUKJIOHBI (JUaMETP XOPOIIIO Pa3BUTOTO
OJIMHOYHOTO IUKJIOHa paBeH npuMmepHo 1000 kM, antunmkiona — 2000
KM), H Yalle CTAaHOBSTCS MaJIOTIOJIBF)KHBIMU. MaKCHUMaJIbHBIC THAaMETPhI
UKJIOHOB M aHTUIUKIOHOB MOTYT npeBbIiaTh 4000 kM.
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HI/IKJIOHBI W aHTUIHUKIIOHBI PoccOu 1 30HaIBLHBIE TEUEHHUS B
aTMOC(l)Gan IIJTaHCT U OKCaHaX.

[TomyyeHHO€ B paMKax TEOpPUM MEJIKOW BOJbI ypaBHEHUE,
OMHCHIBAIOIIEE JUCIIEPCHIO BOJH B arMocdepax IUIAHET M OKeaHax, BO
BpAIAlOIIECNCA BMECTE C IUIAHETOM JIOKAIBHOW JIEKApTOBOM CHUCTEME
KOOpJIMHAT UMEET BU/I:

ka Oy

wlw? —402 — ki) — 2 B cZ =0,(1)

P
rac - IOPOCKHOHA CKOPOCTHU BpalllCHHUA CHCTCMbI Ha MCCTHYIO

ﬂ"y
BCPTHUKAJIb, - IPOCKOMA CKOPOCTH BpalllICHUA CHUCTCMbI Ha MCPUIHNAH,

Ca
- ajuabatuyeckass CKOpOCTb 3ByKa, KR - paauyc IUIAHETHI,
2 2 2
k2 =K+ k2 k, ky
: - BOJIHOBO€ YHCJIO BJOJb LIUPOTHI; - BJIIOJb
w = 20,
MepuaraHa. BbICOKOYAaCTOTHOE pPEIIeHHE 3TOro ypaBHEHHS (
IIPENCTABIISET coboii 3aKOH JUCIIEPCUU I'PaBUTALIMOHHO-
TMPOCKOIIMYECKUX BOJH, & HM3KOYaCTOTHOE - 3aKOH JUCIEPCUM BOJH
Poccou:

wp =

%R0,
ROE +&z/a)

Bpaienne cuctemsl CyIIECTBEHHO BIIMSET HAa JIWHAMUKY U CBOMCTBA
BOJIHOBBIX CTPYKTYp, €CJIM BBINOJHSIETCS TaK Ha3biBaeMbld pexxum PoccOu, a

I = v/(20.) Ro=v/(20.01) =1 '
MUMEHHO WM ,TIE - MaciTad CTPYKTYphI B

MJIOCKOCTH, TEPHNEHIUKYJISIPHOW MECTHOM BEpTUKAIM; v - XapaKTepHas
CKOPOCTh BOJHOBBIX [IBMKEHUM; Ro - uucio Kubens-PoccOu; mockoabKy
JBIDKCHUSI B BOJIHE B JIIOOOM cllydae JO3BYKOBBIE, TO JOCTATOYHBIM JJIs

lL 2rp =cs/(20:) TR
pexnma PoccOH YCIIOBHEM CITYXKHT , TIe - pamuyc

Poccou-O0yxoBa.
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Pucynok 3 - [IpumepsI iermodku aTMOCHEPHBIX
IIUKJIOHOB HaJ ApKTHKOM () 1 AHTapKkTUKOM (b):
AKBHJICCTAHTHBIE YPOBHH N300apUICCKOM
MIOBEPXHOCTH B CEBEPHOM (a) U 105kHOM (b)
nonymapusix (OykBamu Ly H OTMEYCHBI
COOTBETCTBEHHO ITUKJIOHBI ¥ aHTUITUKIIOHBI )

OO6ycnoBnennsie cuioit Kopuosnnca u ee HEOJTHOPOAHOCTHIO BAOJb
MepuJraHa JUIMHHOBOJHOBBIE BO3MYIIEHHS B HUXKHUX IIHPOTax
NPEACTaBIAIOT €000l BoaHbI PoccOu (mutaneTapHble BOJHBI), Ha
HEJIMHEHHOW CTaauu MOAJIEPKUBAIOIIME WM CO3JAlOUIMe 30HAIbHbIC
(BHON MIMPOTHI) TEYCHHWSA, a B CPEAHHX IIHPOTAX - PETYISAPHO
Yepeayomuecs MUKIOHUYECKIEe U aHTUIUKIOHNnYecKue BUXpH Poccou,
pPOTOpP CKOPOCTH KOTOPBIX MapajulesieH WIM AHTUNApPAJUIENIEH BEKTOPY
JIOKAJIbHOU YTJIOBOM CKOpPOCTH BpAILICHUS CHUCTEMBI
COOTBETCTBEHHO (pUCYHOK 3) (MOXHO CKa3aTh, UTO MPOCIICKUBACTCS
KAUECTBEHHAs] aHAJOTMsl C M3BECTHOM 3amayedl 00 AJIEKTPHUYECKOM
npeiide YacThIl B CKPEMICHHBIX 3JIEKTPUYECCKOM M MAarHUTHOM TIOJISX,
HKBATOpPHUAIbHBIC TIJIAHETAPHBIE BOJIHBI OTBEUYAIOT MPHU ITOM JABUKEHUIO
no Tpaxoujae Oe3 merenb, a BuXxpu PoccOu - o Tpaxouje ¢ METISAMU;
CYLIECTBYET U CTpPOras aHaJoTrus - C TOYHOCTBIO JIO Nepeo0o3HauYeHu
napamMeTpoB B 3aKOHE JHUCHEPCUU - C Jpeh(dOBBIMU BOJIHAMHU B
3aMarHUYEHHOM TuTa3Mme, TNie TeMIlepaTypa 3JIEKTPOHOB MHOTO OOJIbIle
TEMIIEpaTypbl ~ HOHOB);  JPYTMMH  XapaKTepPHbBIMH  TPUMEPAMHU
IIUKJIIOHUYCCKUX M aHTUIIMKIOHUYECKUX BUXper PoccOu sSBISIOTCS Tak
Ha3blBaeMble «Oapxku» B armocepe IOmnurepa, sBustOIIKECS
aBrocomuToHOM Poccou bonbmoe Kpacnoe IlatHo HOnurepa wu
AHAJIOTMYHBIM aBTOCOJUMTOH HenTyHa.

B uukionax cuna Kopuosrca HampasiieHa OT LEHTPa BUXPS, HOITOMY B
HeM oOpa3yeTcsi MOHM)KCHHE, a B aHTUIHMKJIOHAX, HA0OOpOT, IOBBIIICHHE
IJIOTHOCTH rasa.

AHTHUIUKIIOHBI 3HAYUTENLHO OOJiee TONTOXHUBYYH, YeM IUKIOHBI, YTO
CBSI3aHO C OCOOCHHOCTSAMH JUCTIEPCUU (3aMETHM TMOMYTHO, YTO U3-3a
MOBBIIICHUSI TUIOTHOCTH MPHU MPOYMX PABHBIX YCIOBUSAX CyMMAapHBIA YTJIOBOM
MOMEHT aHTHIIMKIOHA OKAa3bIBACTCSI BHINIE, Ye€M Y IHUKIOHA, TOITOMY EMy
TpyJHEEe pacnacThbCs).
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Buxpu PoccOu memieHHO apeidyroT BIOJb Mapauield Ha 3amaj Cco
_ Var = Vg Vg
CKOPOCTBIO, HE MPEBBIIIAIOMICH , TIe - ¢azoBasi CKOPOCTh BOJH

PocchOu, onpenenennas u3 JMHEHHOTO aHaIU3a (CM. HUXKE).

Haubosee WHTEpeCHBIH B MNPHUKIAIHOM CMBICIC JHAMa30H YHCEI
Kubens-PoccOn cHuM3y orpaHndmBaeTcs W3 COOOPAKEHHA MaKCUMaIbHOU
HEJIMHEWHOCTH pEeXHMMa, MPU KOTOPOW YaCTHIBI CPElIbl 3aXBaThIBAIOTCS H

Ro>rg/R
Apel(yIOT BMECTE C BOJHAMHU WM BUXPSIMU: , Tne R - paguyc

IIJTAHCTHI.

VYcnoBus s pexuma PoccOu BBINOJMHAIOTCS T€M Jy4llle, 4YeM OoJibllie
pa3Mep CHCTEMBI; €ro MPOSIBICHUS Ha IUIaHETaX-TUTaHTaX 3HAYUTENBHO sipue,
4eM B 3€MHBIX YCJIOBHSX.

4.2. YciaoBUS BOSHUKHOBEHHS M CBOMCTBA HUKJIOHOB

Hegpoumanvnuoie (mepmuueckue) YUKJIOHbL BO3HUKAIOT
IPEUMYIIECTBEHHO JIETOM HaJ CyIIeH, 3MMON HaJl TeryibiMu MopsiMu. OHH He
CBs3aHBl C aTrMocepHbIMU (PpOHTAMHU, HMEIOT OOBIYHO HEOOJbIINE
TOPU30HTAJILHBIE Pa3Mephl U CJ1a00 pa3BUTHI 1O BepTuKamu (1o 1 — 1, 5 km).

[lpyurHONW  BO3HMKHOBEHHUS  TEPMHYCCKHUX  IHUKJIOHOB  SIBJISETCS
HEPaBHOMEPHOE HarpeBaHWe MOJCTUIIAIONICH TMOBEPXHOCTH U OOpa3oBaHHE
YCTOWYUBBIX MECTHBIX BOCXOJAIIMX JBMKCHUN BO3[yXa HaJl CPABHUTEIHHO
oonpimumu  Twiomaasmu (B pamuyce 100 — 200 km), a Takke MOSBICHUE
MECTHBIX ObOJlacTel majieHus JaBjieHus. B ManorpagueHTHOM 0apruiecKoM Mojie
JIETKO TIOSIBJIICTCS 3aMKHYTasl IUKJIOHWYECKAST [IUPKYIISAITHA.

B oraenbHBIX Ciiydasx TEpMHUUYECKHE IIMKJIOHBI MOTYT MMETh OOJIbIINeE
pa3Mepbl U O4EepUMBATHCA HECKOJIBKMMHU 3aMKHYTBIMU HM300apamu (Hampumep,
nuKJIOHBl JietoM Haa Cpennedt Asueid, 3uMol Hax YepHeiM Mopem). [lpu
0JIaroNpUATHBIX YCIOBUAX, KOTJa B CUCTEMY TAaKOrO IUKIJIOHA BXOJUT (PPOHT,
OH MOXET IMOJIyYUTh JajbHEHIlIee p3BUTHE U MPEBPATUTHCA B OOBIYHBIN
(pPOHTATBHBIN LIUKJIOH.
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CDpOHma]Zbele YUKIOHbL MOTI'YT BO3HHMKATb Ha MAJOIIOJABHIKHBIX,
XOJIOOHBIX M TCILJIBIX CI)pOHTaX, a TAK)KC y TOYKH OKKIIIO3MHU CYHICCTBYIOIICTO
IIUKJIOHA.

Bo Bcex Claydasax i1 BO3HHKHOBCHUSA U I[&JILHGfIIHGFO pa3BUTHUA
OUKJIOHA HCO6XOI[I/IMI)I TAKUC MUPKYIHLOUOHHBIC YCIIOBHA, IIPU KOTOPBIX
oOecrnieunBaeTcs OTHOCHUTCIIbHOC ITIOHMI)KXCHHUC JaBJICHUA B paﬁOHe
BO3HHMKHOBCHHW: ITMKJIOHA.

Kormga B JaHHOM pallOHE BO3HUKAET WM YCHIIMBACTCA TEPMUYECKUUI
rpedeHb WK Korja ociadeBaeT J0KOMHA X00/a CpeIHEN TeMIIEpaTyphl €04,
UMEET MECTO LMKIOreHe3. TakKe LUKIOIeHe3 HMMEET MECTO TOrha, Korzaa
YBEIUYBACTC CO BPEMEHEM  AHTUIMKIOHHWYECKAas WIA  yMEHBIIAETCs
LIUKJIOHUYECKAst KPUBA3HA U30TEPM.

OnpIT TOKa3bIBAET, YTO BO3HUKHOBEHUE YUKIOHO8 OeuCmeumenbHo
CBA3AHO C GbLICOMHLIMU (POHMATLHLIMU 30HAMU, A MAK}CE CO CMPYUHbLIMU
meyenusimu. Ilpu 3TOM pa3zBUBAIONIMICA IUKJIOH 3apOXKIaeTcsi OOBIYHO Ha
AHTULHMKIOHUYECKOM CTOPOHE CTPYMHOIO TEUYEHHsT M JIMIIb B MPOLECCE
JANbHEHNIIEro pa3BUTUS IEPEXOAUT HA IUKIOHUYECKYIO CTOPOHY.

Ecnu Tepmuueckuit (aktop 0OYCIOBIMBAET YUKIO2eHe3 B HIHKHEH
tponochepe (amxe ypoBHs 700 rlla umm Ha ypoHe 500 rlla), To B BepxHei
Tponocdepe OH OTHOBPEMEHHO 00YCIIOBIMBAET AHMUYUKIIO2EHES.

B nportiecce BOBHUKHOBEHUS U pa3BUTHUS IIUKJIOHA Ha PPOHTE 0Opazyercs
BOJIHA, aMIUIMTYJa KOTOpPOW CO BpeMEHeM yBenuuuBaeTcs. Eciu ammnutyaa
BOJIHBl HE YBEJIMYMBAETCA, IUKJIOH 3aKaHYMBAET CBOE CYIIECTBOBAaHUE Ha
BOJIHOBOM cTaauu. BoJsiHAa HA3bIBaeTCs HEYCTOMYMBOW, €CIIM €€ aMIUIMTyAa
YBEJIUYUBACTCS, U YCTOMYMBOM, €CIM €€ aMIUIUTyAa YMEHBIIAETCS WA HE
u3Mmensiercs. Kpurepuem ycCTOMYMBOCTM MOKHO CUMTATh JJIMHY BOJIHBL: B
untepBaie AmH BoiH 800 — 2800 kM (poHTaNbHAS BOJHA HEYCTOWYMBA U
pa3BUBacTCA B IUMKIOH. BoJHOBas Teopusi BOBHUKHOBEHUS ILMKJIOHOB ObLia
paszpaborana H.E. Kounnsim B 1931 romy.

Takum  o0pa3oM, TmpoLEecC  BO3HUKHOBEHHUS  IIMKJIOHA  MOXHO
paccMaTpuBaTh CIEIYIOIIMM O0pa30oM: OTHOCUTENIbHOE MaJCHHUE JaBJICHMS,
3aBUXPEHUE BO3IYIIHBIX MOTOKOB, 00pa30BaHUE BOJHBI HA PPOHTE.
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[{ukI0HBI MOTYT BO3HHMKATh Ha MAaJIOTIOABIKHBIX (DPOHTAX, OJHAKO OHU
PEAKO CTAaHOBATCA IIIYOOKMMH, TaK KaK HE BCErja TepMoOapu4ecKoe IoJie
Tporocepbl B 30HE  MAaJOMOJABIXKHOTO  (pOHTa HMEET CTpOEHHE,
OJIaroNpUsTCTBYIOLIEE IOHMKEHHIO IaBJICHUS B 30HE BO3HUKILIEH BOJIHBI.

Bo3nukimmit Ha X0JIOAHOM ydacTke (pPOHTA HUKIOH OOBIYHO MOJy4YaeT
NaJbHEUIIIEe pa3BUTHE, SIBISACH «BTOPUYHBIM» ILMKIOHOM JHIIbL B CAMOM
Hayaje CBOEro CYIIEeCTBOBaHUs. B nanpHelIlleM BO3HUKIIWNM IUKJIOH JIMOO
CIIUBAETCA C LMKIOHOM, PACHOJIOKEHHBIM BIIEpEIH, Ha XOJOIHOM (poHTe
KOTOpPOTO OH 00pa3oBaics, TUOO COXpaHSIETCS KaK CaMOCTOSITENbHBI BHUXPb,
CTAHOBSICh HOBBIM WICHOM CEMENCTBA [IUKIOHOB.

MHorna MuKIOH BO3HUKAET Ha TEIUIbIX (ppoHTax. OgHAKO TaKue Clydau
HAOIIOAIOTCSA PEAKO, 10 TOM NpPUYMHE, YTO Ha TEIIoM (GPOHTE PEAKO
CO3/IAl0TCSl YCJIOBHS, KOTJa B ThIJI BOHUKAIOIIETO ITUKIIOHA 3aTEKAET XOJIOIHAS
BO3JyIITHAs Macca, 0e3 4ero HEBO3MOXKHO OOpa3oBaHHE XOJOJHOTO ydacTKa
¢dbpoHTa BHOBB 0Opasyronierocs ukioHa. [[pyrue ke pakTopsl UKIOTeHE3a HA
TeryioM (poHTe 0OBIYHO HanboJiee c1ado BHIPAKCHBI.

Bo3HukHOBeHHE ¥ pa3BUTHE OapUuUECKMX CHCTEM  CBSI3aHO C
OTpEJEICHHBIM COCTOSIHUEM M TpeOpa3oBaHHEM TEPMOOAPUUYECKOTO OIS
tponioceprl. OHO  COMNMPOBOXKIACTCS  BOJHOOOpPA3HBIMU  jJehOopMaIliIMHU
(pPOHTOB M BBICOTHBIX (PPOHTATBHBIX 30H.

Cmaousa eonmbl (HavyasibHasl cTaiusl pa3BuUTUs LUKIOoHA). Ha ¢ponTe
MOSIBISIETCA BOJIHOOOpa3HbIM M3rv0, CBS3aHHBIA C 0Opa3oBaHHEM O00JACTH
MOHM)KEHHOTO JaBJ€HUS M HAYaBIIMMCS UMKIOHUYECKUM 3aBUXPEHUEM
BO3JIYIIHOTO MoTOKa. [Ipy pa3BUTHM BOJNHBI B LUKJIOH B TEPMOOAPUUECKOM
MoJie MosABIsieTCsl ciaboe BOJIHOBOE BO3MYILEHHE, MPOSBISIONIECECS B
nedopmaru  uzorunc  ATze. ILlenTp 1wMKIOHAa pacnonaraercsa — TOJ
[IUKJIOTEHETUYECKOM YacThio (neapToit) BD3.

Monoooti (pazeusarowuiics) yuxion. B CBSI3M € MPOJOJDKAOIIUMCS
MAJICHUEM JABJIEHUS 3aBUXPEHUE MOTOKOB MPUBOAUT K JAJTBHENIIEH BOJTHOBOMN
nedopmanuu pponTa. B 1HUKIOHE MOSIBISETCS XOPOIIO BhIPAXKCHHBIN TETLIbIN
CEKTOp C TEIUIBIM M XOJIOJHBIM (POHTAMH, YETKO OYEPUMUBACTCS HECKOJBKO
3aMKHYTBIX M300ap. [[eHTp HUKIOHA MPOJOJDKACT HAXOAUTHCA MO JEIbTOMN
B®3. Anpekiusi xojiofa pacrnpoCTpaHIETCs Ha HECKOJIbKO OOJIBIIYIO YacTh
UKJIOHA, TaK KakK XOJOJHbIA (pPOHT JBUXKETCA OBICTpee TEemIoro.
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XapakTepHbIM Ui YIIyOJSIOMIETocs LUKIOHA SBISIETCS TO, YTO aJBEKIIMS
TeIUIa B €ro ThUIy OKa3bIBaeTcs OoJjee CHIIbHOM, YeM aJBEKIHs X0J0ofa B €ro
nepeaHel yactu. BeicoTHOe Oapuyeckoe MoJie€ CHIIBHO BO3MYILEHO, XOPOILIO
MPOSIBJISIIOTCSA BBICOTHBIE JIOXKOWHBI M TpedeHb. B MOJIOIOM LUKIOHE MOKHO
BBIJICIIUTH TP 30HBI, PE3KO OTIMYAIOIIHAECS N0 YCIOBUSIM IOTO/BI.

3o0Ha | — nepenHsAs U LEHTpalibHAs YaCTH XOJIOAHOIO CEKTOpa IMKJIOHA
nepen TemasiM (GpoHTOM. B 3TOH 30HE XapakTep NOTOIbl OMPENENIeTCs
cBoiicTBamu Temioro ¢gponTta. Yem Ommke K LEHTPY IUKIOHA U K JIMHUHU
TEIUIOro ()poHTa, TEM MOIIHEE CHCTeMa 00JaKOB U TEM BEPOSITHEE BbINA/ICHUE
OOJIOXKHBIX OCAKOB.

3ona Il — TBUIOBas YacTh XOJIOJHOTO CEKTOpa LMKJIOHA 32 XOJIOIHBIM
dbpoHTOM. 37€Ch IMOrojaa OINpeNeseTcs CBOMCTBAMH XOJOJHOrO (pPOHTA H
XOJIOJHOW HEYCTOWYMBOW BO3AYITHOW MaccChl. [Ipy n1ocTaTOuHON BIAXKHOCTH U
3HAYUTEIIPHOM HEYCTOMYMBOCTH BO3IYIIHOM MacChl B 3TOW 30HE BBINAJIAOT
JIMBHEBBIE OCAJIKH, 10 KpallHeW Mepe B HamboJiee OaronpuaTHbIC Yachl CYTOK.
Ecmu xonmoaHeli BO3AyX CyXOM W B HEM pa3BUBAIOTCS WHTECHCHUBHBIC
HUCXOJSINME JBM)KCHUS, KOCBECHHBIM IOKA3aTEJIeM YEro SBIISICTCS CHIBHBIM
pPOCT JaBJICHHS 3a XOJOAHBIM (PPOHTOM, TO 3/€Ch MOXKET HaOIIOAAThCA
0e300J1ayHast MUK Majaoo0JIayHast Ioroa.

3ona Ill — Temmblii CEeKTOp MEXIY TEIJIBIM M XOJOMHBIM (POHTAMH.
ITockonpKy Terias BO3yIIHAsI Macca SBJISIETCS] MPEUMYIIECTBEHHO BIAYKHOU U
YCTOMYHMBOM, TO M YCJIOBHUS IOTOJIBI B HEH OOBIYHO COOTBETCTBYIOT THIIOBBIM
YCJIOBUSIM TOTOJIbl. 3UMOM HaJ CyIIed B TEIJIOM CEKTOPE MOJIOJOTO IIMKJIOHA
OTMEYAIOTCS CIUIOIIHBIE oOmaka St wim SC, a wuHOrma HaOmomarTCs
aJIBEKTUBHBIC TYMaHbl U MOPOCK. JIETOM B TEIJIOM CEKTOPE MOJIOJOTO LUKJIOHA
HaJl CYIIEH B 3aBUCMMOCTH OT BJIAXKHOCTH M CTENEHH YCTOWYMBOCTH TEIJION
BO3JIYIIIHOW MacChl MOKET HaOJI0aThcs Kak MajiooOiadHasi, Tak U oOJayHas
MOroJia, a UHOTJAa Jaxe rpo3bl. JJHEM 0TMedaroTCsl MPEUMYIIIECTBEHHO Ky4eBbIE
obaka.

Oxxknioouposannvlii  yuxknon. Hadano OKKIIOIUPOBaHMS — LUKJIOHA
COBMAJlaeT OOBIYHO C MOMEHTOM €ro MaKCHUMalbHOro pasButusi. Llukion
XOpOILIO BBIPAXKEH B BBICOTHOM Oapuueckom mnoje. Ilpu sTom 1eHTpbI
IMKJIOHOB Ha mpu3eMHOU kapte u kapte AT7g0 U 1eHTp o0jacTu xoJjioAa Ha
kapre OT°%;000 mouty coBmamaror. OCh HUKIOHA 3aMETHO BHINPAMHIAch. Haj
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€ro MNpHU3EMHBIM LIEHTPOM pacrojaraercss o0JacTb C HE3HAUYUTEIbHBIMU
OapuyecKMMH TpaJdeHTaMH — IEHTpajbHas YacTh OO0pa30BaBILEroCs
BBICOTHOTO LIMKJIOHA. B 1eHTpanbHOM YacTh MPU3EMHOTO ITUKIOHA U3MEHEHUS
JaBJICHUA TPAKTHYECKU OTCYTCTBYIOT. AJBEKIMS XOJ0Ja PaclpoCTpaHUIACh
Ha OOJIBIIYIO YaCTh IIMKJIOHA, HO OJHOBPEMEHHO U ocialia. AJABEKIHs Teruia
OTMEYAeTCsl TOJIBKO B MEpeIHEe 4acTH HUKIOHA. J[pyruMu cloBaMH, TEIUIbIH
BO3/yX HaudajJ BBITECHATHCS B BEPXHHUE CIIOM W Ha MEPEIHIO MepudepHro
UKJIOHA. OJTOT Mpolecc, MO CYLWECTBY, M SABIAETCA MPOLECCOM
OKKJTIOJUPOBAHUSI.

JlanbHelIee  OKKIIOAUPOBAHME  LUKIOHA  CONPOBOXKIAETCSA  €ro
3anojHeHueM. B eHTpallbHOM YacTH LMKIIOHA HET IJ1aBHBIX PpoHTOB. [{ukiioH
MPEACTABIISIET COOOK0 OTPOMHBIN XOJIOIHBIN LIMKIOHUYECKHI BUXpPh. JlaBiieHue
B LICHTPE LMKJIOHA 3aMETHO MOBBICWJIOCH. Ha BBICOTaX IUKIIOH 3HAYUTEIIBHO
JIy4llle BBIPAKEH, YEM Y 36MHOM ITOBEPXHOCTH. bomplias yacTh IMKIIOHA 3aHsATA
aJIBEKIMEN X0JI0/1a, BBICOTHBIM U MPU3EMHBIA LEHTPHI PACHOJIOKEHBI OIM3KO
apyr K apyry. Ocp LIMKJIOHA NPEICTaBIACTCA NPAKTUYECKH BEPTHKAIBHOM.
[IMKI0H HaYMHAET pa3pylIAThCS IPEXKAE BCETO B IIPU3EMHOM CJIO€ BCIIEICTBUE
KOHBEPI€HTHOI'0 JCHCTBUS IIPU3EMHOIO TPEHHUsI, KOTOPOE HE KOMIIEHCUPYETCS
yke aeiictBueM pyrux (axktopos. Uepes 1 — 2 aHs NPU3EMHBIN LIEHTP OOBIYHO
MCUYE3aET, B TO BPEMS KAK BBICOTHBIM LHKJIOH MOXET CYIIECTBOBATH €HIE B
TEYEHHUE HECKOJIBKUX CYTOK.

MemieHHO  yrayOnsiommecs: IUKIOHBI B TOCIEAYIOMIEM  OOBIYHO
MEJUICHHO 3alOJHSIOTCA, a OBICTPO YIyOsstomuecs IUKIOHBI OBICTPO
3aIOTHSIOTCS.

B OKKJIIOIMPOBAaHHOM IMKIOHE CO BTOPUYHBIM TEIUIBIM CEKTOPOM
MOXXHO Pa3JIM4YUTh TPU 30HBI YCIOBHUM MOTOJbI, AHAJOTMYHBIE 30HAM B
MOJIOAOM IMKJIOHE. KpomMe TOro, MOXHO BBIACIUTH YETBEPTYIO 30HY —
HACTOSIIIIUNA TETITBIA CEKTOp — Ha nepudepuu IUKIOHA.

OpHako BO BTOPUYHOM TEIUIOM CEKTOPE J1aK€ B XOJIOJHOE IOJIyTOJue
4acTo HaOJIIOJAIOTCS JTMBHEBbIE OCAIKH, MOCKOJIBKY OTHOCHUTENBHO TeIJiasi B
HIOKHMX CJIOSIX BO3JYLIHAs Macca, pacloyioKeHHas 3a (POHTOM OKKIIO3HH,
o0nazaeT 3HaYUTENbHOW HEYCTOMYMBOCTBIO U B BEPXHEW Tpornocdepe siBisieTcst
yK€E XOJIOAHOM.
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B OKKIIOAMPOBAaHHOM LMKJIOHE, KOIZJAAa BTOPUYHBIM TEIUIBIA CEKTOP
OTCYTCTBYET, MPAKTUYECKHU IO YCIOBHUSIM MOTOJIbl MOKHO BBIIECIUTH JIMIIb O8€
30HbL.

1. IeHTpanbHyIO U NMEPEAHIOI0 YACTU IIUKIIOHA 32 (DPOHTOM OKKIIIO3HUHU.
2. TrUTOBYIO 4acTh ITUKIIOHA 332 (PPOHTOM OKKITFO3HUH.

CreneHp pa3nuuus YCIOBUM MOrojbl B OOEMX 30HaxX OMNpelesseTrcs
CTETICHbIO Ppa3UYMsi CBOMCTB BO3AYLIHBIX Macc MO 00€ CTOpOHBI (PpoHTa
OKKJIIO3HH.

B 3allOJIHAIOIICMCA OKKIIOAUPOBAHHOM IMHUKJIIOHC (prHTLI Pa3sMbIBAarOTCA,
CIUIONIHAS 30HA OOJIOKHBIX O0CaIKOB pacraaacrCsa Ha OTACIIBHBIC YYaCTKH
(OC&I[KI/I B BHIC OTACIBbHBIX HSITGH), IMOCTCIICHHO  YCJIOBHs  ITOT'OJbI
BBIPABHUBAIOTCA BO BCCX €Iro CCKTOpAax M, HAKOHCI, HUKJIOH HCYC3aCT KakK
CaMOCTOATCIIbHAA 6aqu€CKa$I cX€Ma, XOTd Ha BbICOTAX H MOXKET C€UIC
IMPOCICIKUBATHCA JIIUTCIIBHOC BPCM:I.

4.3. YcaoBus BOBHUKHOBEHHS M CBOMCTBA AHTHUIHUKJIOHOB

BO3HUKHOBEHHE W PaB3BUTHE AHTHUIMKIOHOB TECHO CBA3aHO C
pPa3BUTHUEM IUKIOHOB. [IpakKTHYECKH 3TO €IUHBIA MPOLECC: B OJHOM paiioHE
co3maeTcss NedUIUT Macchl BO3JyXa, a B cCOCeAHEM — H30bITOK. OOImm
SABJISIETCA TO, YTO Pa3BUTHUE COCEOHUX IIMKIOHOB M AHTHUIIMKIOHOB CBSI3aHO C
OJIHOM W TON K€ BBICOTHOW (PpOHTANBHOW 30HOW, HO C PA3TUYHBIMU €€
Y4aCTKAMH.

Jnsi  aHTULMKJIOHOTEHE3a CYIIECTBEHHO, 4YTOOBI Mpeoldsanaroniee
3HaYeHUEe UMeJIH T€ (aKTOpbl, C KOTOPHIMH CBSI3aH OTHOCUTEIBbHBIA POCT
JIaBJICHUS] B pacCMaTprMBaeMOM paiioHe. AHTUIIMKJIOH BO3HUKAET, KaK MPaBUIIO,
noa BxojgoM B®3 (mukimonuyeckoi ee dacthio). IIpencraBiseTcs oH B BHUAC
MOJBUKHOTO TEMIIEPaTypPHOT0 aCUMMETPUYHOIO TPEOHS B ThUTY LIMKJIOHA.

Hegpoumanvuvle  (mepmuyeckue)  aHmMuyukioHvl  CPABHUTEIHHO
HEOOJIBIIIOTO  pa3Mepa BO3HUKAIOT HAJ  OXJAXKACHHOW  IMOJCTUJIAIONICH
noBepXHOCThI0. Han cymiell Takue aHTUIMKIOHWYECKHE O0pa3oBaHUs JIETOM
MOT'YT BO3HUKATh TOJbKO B HOYHBIC YaChl. 3UMOW MECTHbBIC AHTUIIUKIOHBI HaJ
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CyIllIe MOTYT CYIIECTBOBATh JIOCTATOYHO JJUTEIHHO, a MPU OMpPEACICHHOM
CTPOCHHH TEPMOOAPUYECKOTO TOJISi OHU HEPEAKO MPEBPAIIAIOTCS B XOPOIIO
Pa3BUThIC aHTUIIUKIIOHBI.

HmeroTcst palioHBI, T7I€ MECTHBIE AHTHUIIMKJIOHBI BO3HUKAIOT OCOOCHHO
yacTo, Hanpumep, Konabckuii momayocTpoB. 31ech Mpu MOCTYIUICHUH 3UMOM B
THUIy IUKIOHA CPaBHUTEIHHO XOJOJHOTO, HO MPOTPETOro B HUXKHEM CIIOE
BO3/lyXa, MEepeMeNIatonierocss Haj He3aMep3arolied yacteio bapeHueBa mops,
MPOUCXOAUT OBICTPOE BBIXOJIAKUBAHKE JTOTO BO3ayXa © OQOpMIICHHE
3aMKHYTOM aHTULIUKJIOHUYECKON U300aphl.

DponmanvHvimu AHMUYUKTOHAMU Oynem Ha3pIlBaThb  TAaKWUE,
BO3HUKHOBEHUE M PA3BUTHE KOTOPHIX CBSI3aHO C BHICOTHBIMU (PPOHTATIHLHBIMU
30HAMU.

B ornuune oT LMKIOHA, YEPE3 yeHmp aumuyukioHa AUHUsA poHma Ha
NpU3eMHOU Kapme He Moxcem npoxooums. Jluausg poHTa MOXKET IPOXOJIUThH
JUIIb TI0 OKPAaWHE aHTUIIMKIOHA WM TepeceKaTh rpeOeHb aHTUIIMKIOHA IO
JUHUY, TPUOIUZUTETFHO HOPMAIBHOM K OCH TpeOHS.

Bonee xapakTepHbIM AJii aHTULUKIOHOB SIBJIIETCS OOpa3oOBaHUE cloeg
uHeepcuu, KOTOPbIE MOTYT HUMETh Pa3IMYHOE IMPOUCXOXKACHUE. [Ipuzemnvie
Cl0U UHGepcUY BO3HUKAIOT B CBSI3U C OXJIAXKIEHHEM IIPU3EMHOTIO CJIOSl BO3/yXa
OT TOJACTUJIAIOIIEH TIOBEPXHOCTH. TOHKHE clou uHeepcuu  6Hympu
NO2PAHUYHO20 €105, HAYMHAIOIIMECS Ha BBICOTE B HECKOJIBKO JIECSITKOB WIIU
COTEH METPOB OT MOBEPXHOCTHU 3€MJIM, MOTYT 00pa30BaThCs MPHU pa3pyLICHUU
MIPU3EMHOTO CJIOSI MTHBEPCUU B €70 HM)KHEH YaCTH U COXPAHEHUU B BEpXHEU. B
AHTULUKIOHAX  (OPMUPOBAHUIO  CIIOEB  MHBEPCUU  OJIArONPUSTCTBYIOT
HUCXOJIAILIME JBUKEHUS BO3yXa M pAaCTEKaHHE OIyCKAIOIIErocs BO3/yXa IO
ropu3oHTanu. Takue MHBEpPCUM Ha3bIBAIOTCS uHeepcusimu ocedanus. Ciou
UHBEpCUU BblUe NOSPAHUYHO20 CI0sL OOBIYHO SIBIISIFOTCSI MHBEPCUSMHU OCEIAHUS.
31ech ke MOryT oOpa3oBaThbCsl CJIOM WHBEPCHUHM B pe3yibTare deghopmayuu
@ppoHmanbHuLIX  cloes, KOrJa TaKUe CIOM TPAKTUYECKH CTAHOBATCSA
rOpU30HTANBHBIMUA. Eciin nuHMS (QpOHTA Yy MOBEPXHOCTH 3€MJIH YK€ CHUIIBHO
pa3MbITa, TO YCTAHOBUTH (PPOHTAIBHOE MPOUCXOKIEHUE TAKOTO €01 MHBEPCUH
4acTO HEeBO3MOXKHO. Oco0yI0 Irpynmny NPeACTaBISIOT OUHAMUYECKUE UHBEPCUU
BOJIM3M ypOBHA MaKCUMAaJbHOTO BETpa, B TOM 4YHCIIe BOJIM3U OCH CTPYHHOTO
TEYEHUS.
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CBO€0OOpa3HBIMH  CIOSIMM  M30TEPMHHM WM HHBEPCUM  SIBISIIOTCSA
mpononaysa N pacnojokKeHHas Bbllle cmpamocgepa, POpMUPOBaHUE KOTOPBIX
HMPOUCXOJUT B OCHOBHOM TIO] BIUSHHEM PaIUAIllMOHHBIX MTPOIIECCOB.

llpomescymounvie aHMUYUKIOHbL MEXIY COCEIHUMU UHUKIOHAMHU
OJIHOTO CEMEHCTBA MPEJICTABISAIOT CO00N Oapuyeckue rpeOHU, BBITIHYTHIE OT
OIHOM WM JABYX AaHTUIMKIOHMYECKHUX CHUCTEM, MEXIYy KOTOPBIMU
pacroJOKEHO CEMEWCTBO IUKIOHOB. B 3Tux rpebHsIX peako oOpasyrorcs
3aMKHYTbI€ aHTULIUKJIOHUYECKUE U300apHhl.

3axnoyumenvHvle  AHMUYUKIOHbI  SBISAIOTCS ~ OCHOBHBIM  THIIOM
GpOHTaNBHBIX AHTUIMKIOHOB. OHU 00pa3yloTcsi 3a XOJOIHBIM (PPOHTOM
MOCJIEIHETO HUKJIOHA ceMeicTBa. TouHee cKa3aTh, pa3BUTHE 3aKIIOUUTEIIBHOTO
AHTUIMKIIOHA OOpBIBAET MpPOILIECC IMKJIOTeHEe3a Ha JaHHOW BETBU OCHOBHOTO

dbponTa.

[ToMuMO  3aKIIOYUTENBHBIX ~ AHTULMKIOHOB, pPa3BHBAIOLIUXCS  3a
XOJIOHBIM ~(POHTOM B ThULy ULHMKJIOHA, HWHOTJA pa3IuyaloT nepeoHull
anmuyukiozene3 Nepes TEIIbIM (POHTOM CYHIECTBYIOIIEro UKIOHA. OIHAKO
U B OTOM CJIy4yae HEJb3sl MCKJIIOYaTh BIMSHHUE THUJIOBOW YacTH LHMKIIOHA,
PacoIJIOKEHHOTO BOCTOYHEE.

B cBs3M ¢ HUCXOAAIMMMHU ABMXKCHUSMH BO3JyXa B IIEHTPAIbHBIX YACTIX
aHTULUKJIOHOB  mpeoOnagaer  MajooOnayHas moroga. OpHako  TpH
3HAYUTENIbHOM BIQXKHOCTH BO3[yXa B XOJOJHYIO TIOJOBHHY ToAa B
[EHTPATbHOW YacTH AaHTUIMKIOHA IO/ CJIOEM WHBEPCUU OCEIaHHsl MOTYT
HaOMoaThCsl U CruiomHble obnaka St u Sc. Kak 3umoi, Tak U 1eToM MOTyT
HaOJI0JaThCs paArallMOHHbIE TYMaHBI.

Ha okpanHax aHTHUIIMKIOHOB HAOJIFOJAIOTCS YCJIOBUS TIOTO/bBI, B OOIIMX
YyepTax CXOJHBIE C YCIOBHUSMH IOTOAbl B IIPUMBIKAIOLIMX CEKTOPAX COCEOHUX
LHUKJIOHOB.

Cesepnas okpauna aHmMuyuxkioHa OOBIYHO HETOCPEICTBEHHO CBs3aHA C
TEIJIBIM CEKTOPOM COCEIHETO ITUKIIOHA. 37eCh B XOJIOAHOE IOJYTOJINe YacTO
HaOJIFOgaeTcsl CIUIOIIHAs M 3HAYWTENbHass oOJlayHocth St w SC, mHOrma
HaAOJIFOMAr0TCS CcJIa0ble OCaIKU M3 DTHUX 00JaKoB wmiau n3 cucrteMbl AS — NS,
CBs3aHHOW ¢ armocepHbiM (poHTOM cocemHero 1WKIOHA. Hepeako
OTMEUYAIOTCs TyMaHbl. JIeToM B 3TOM CEKTOpE aHTHUIIMKIOHOB WHOTIA
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HaOIroAaeTcs: HEOOJIbIIOE KOJIMYECTBO OOJIAKOB BEPXHETO fpyca, B JHEBHBIE
Y4achl MOTYT pa3BUBAThCs KydeBbIe 00JaKa.

3anaonas okpauna awmuyukioHa TIPUMBIKAET K TEPEIHCH YacTH
00JTaCTH HHM3KOTO JaBJCHUSA. 3]IeCh MOTYT TPOSBUTHCS IEPBbIC IMPHU3HAKH
teruioro ¢ponra — odaka Ci.

B xomogHoe mosyrogue B OTOM CEKTOpPE AHTULUKIOHA 4acTo
oTMeyaroTcst St u SC, KOTOpble MOTYT AOCTUTAaTh 3HAYUTEILHON BEPTHUKATHHON
IOPOTSDKEHHOCTH, €CIM BAOJNb M300ap € ora Ha ceBep IepeMelaeTcs
JOCTAaTOYHO BJIAXKHBIM, HENPEPBIBHO OXJIAKIAMOIIMNCA BO3AyX. B Takux
cllydasx MOTYT HaOJIIOAAaThCs JOCTATOYHO OOIIUPHBIE 30HBI TPEUMYILIECTBEHHO
cnabpix ocaakoB. Ocaaku, MO — BUAMMOMY, MOTYT OBIThb TakKK€ CBSI3aHbI C
IPOXOXKJIECHUEM BEpXHEro ()pOHTA, OTAEIMBIIETOCS OT (PPOHTATBHONU CHUCTEMBI
OKKJIFOIMPOBAHHOTO IIMKJIOHA, PACIOJIOKEHHOIO HKHEE AHTUKIOHA. 30Ha
0CaJKOB OOBIYHO TIE€peMeIaeTcss BOJb H300ap, OrudaeT aHTULUKIOH IO
YaCOBOM CTpEJKE M IPETEpPIEBACT HEKOTOpbIE M3MEHEHHs. B Tex ciyuwasx,
KOTJa AaHTULWKJIOH MAJIONOABWKEH HW CYIIECTBYET JUIMTEIIBHOE BpEMs
(OokupyrOIIMIT  AHTULMKJIOH), Ha €ro 3amagHol mnepudepuu  4Yacto
HAKaIlJIMBACTCsl HECKOJIBKO NapajuIeIbHBIX IPYr APYTYy (PpOHTOB, CO3MAIOTCA
OOJIpIIME TPAJUEHTHl TEMIIEPAaTypbl U JABJICHHS W HAOIIONAIOTCS CHUJIbHBIE
BETPBHI.

JleToM Ha 3amajgHON OKpaWHE aHTHULMKIIOHA MPU BBICOKOM TEMIIEpPAType
BO3/yXa Y 3HAYUTEIHLHON BIAKHOCTU HEPEIAKO HAOIIOIAI0bMSI TPO3HI.

fOoicnasn oxpauna anmuyuxiona NIPUMBIKAET K CEBEPHOM YaCTU LUKJIOHA,
MO3TOMY 3[I€Ch HEpEeAKO HaOM0aloTCs o0Jaka BEpXHEro sipyca, a MHOTIA U
cpeaHero sipyca, mpuueMm 3uMod u3 AS MoXkeT BbImagaTh cHer. Ha roxHOM
OKpamHe XOpOIIO Pa3BUTOTO0 AHTHUIIMKIOHA 3WUMOW HaOIIOAaoTCs OoJbIIne
rPaJyEHThl JABJICHUS WU CUJIbHBIE BETPbHI, HampuMmep, Ha rore EBponeinckon
tepputopun Poccuu, B ToM umcie Ha mobepexxkbe YepHoro mops. B Takux
CIy4asiX BO3HUKAIOT METEJIM M O0COOble MECTHBIE BETPhl (HOBOPOCCHMCKAs
oopa).

Bocmounas oxpauna aumuyuxiona TPAaHUYUT C THUIOBOM YacThIO
uukIIoHa. [Ipyn HEYCTOMYMBOW BO3IYIIHOM MAaccCe 31€Ch JIETOM B JIHEBHBIE YAChI
obpasyrotcst Cu u naxxe Ch, B mociiesiHeM citydae BBINAAAlOT JIMBHEBBIC JOXKIH.
3uMoi  MOXKET HaOmomaTtbes Oe3o0ayHas I1orojga WM HECIUIOIIHAS
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001a9HOCTh SC, KOTOpas o0pas3yeTcsi B pe3ysbrare pacrekanus obdnakos Ch, a
TaKkke B pe3yJbTaTe IEpEeMEIIECHUsI CioAa MOJAMHBEPCHOHHBIX OOJAKOB W3
CEBEPHOH YaCTH aHTHUIIUKIIOHA.

HMKJZOH U aHMUYUKIIOH ABJIAIOMCA AHMUNOOAMU 60 MHO2UX OMHOUWIEHUAX,
GKIIIOYAA YCIIOoBUA Nno200bl.

4.4. Bo03MOKHOCTH peresepanvu MUKJIOHOB 1 AHTUIIUKJIOHOB

VYriyOsieHne WM 3alloJHEHHE UUKIOHOB, YCHJIEHHE WA OciadlieHue
AHTULMKIOHOB HE BCErJa IPOUCXOJUT PaBHOMEPHO. B CHIy HEKOTOpPBIX
NPUYMH  «HOPMaJbHOE» pa3BUTHE Oapuueckux oOpa3oBaHMl HWHOrJA
Hapymaercsa. [Ipomecchl, Mpu KOTOPHIX HAvaBIIEECS 3aMOIHEHUE LUKIOHA
CMEHSETCS HOBBIM €r0 YIUIyOJICHHEM, a HayaBIlIeecs O0cladIeHne aHTUIUKIIOHA
— HOBBIM €ro YCWICHHEM, Ha3bIBAIOTCA pezceHepayuel  Oapuieckux
00pa3o6aHull.

Bo Bcex ciyuasix pereHepaniis OCyIIeCTBISCTCS MIPH TaKOW MEPECTPOIKe
TepMoOapuyeckoro  mosisi  Tpomocepbl,  KOrga B OKPECTHOCTSIX
CYIIECTBYIOIIETO OapUYECKOro IEHTpPa CO3JAI0TCS OJaronpUsATHBIC YCIOBUS
U1l HOBOTO €r0 YCUJICHUSI.

Peeeﬂepauuﬂ YUKJIOHO6 TIPOHUCXOOIUT IIPpH CICAYIOIIUX OCHOBHBIX
mponeccax:

1. Ilpu exooicoenuu 6 cucmemy Cywecmsyroujeco YuKIoHad HOB020
OCHOB8HO20 (hponma.

2. Ilpu passumuu 601u3U YeHmMpa CYWecmsayouje2o YUKIoHa HOB020
YUKTIOHA C NOCNeOVIOWUM CAUAHUEeM O000uUX UYeHmpos uiu npu
ObLICMPOM 3ANONIHEHUU CIMAPO20 YeHmpa.

B nepBoM ciydae OCyHIECTBIISIETCS 3aTOK CBEXUX MOPLUH XOJOAHOTO
BO3AyXa B  ThUI  LMKJIOHA, HA4yaBUIErO  3allOJHITHCI,  CO3HAKOTCS
JOTIOJTHUTENIBHBIE KOHTPACThl TEMIIEpATypbl M HAPYIIAETCA TEMIIEpaTypHas
CUMMETpPHS B OKPECTHOCTAX IleHTpa. Ha HOBOM OCHOBHOM (pOHTE BO3HUKAET
CaMOCTOSITENIbHBIN IUKJIOH, PA3BUTHE KOTOPOTO MPOUCXOJIUT Ha (POHE CTaporo
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OHUKJIOHA. B pe3yJbTaTe BHCIIHC IIPOHCCC BOCIPHUHHUMACTCA KaK HOBOC
yrHY6HeHI/I€ paHCC 3allOJTHABIICTOCA TUKJIOHA.

Bo BTOpOM ciydae IUMKIOH, BO3HMKIIMM, HAlpUMEpP, Ha XOJIOAHOM
(poHTE  3aMOJIHAIOIIEIOCS  MAJOMOABM)KHOTO  LUKIOHA,  MPOJOJIKAs
yrIyOsIAThCs, CMEIAETCsl B HAIIPABJICHUH LIEHTpa cTaporo nukioHa. Ilpu stom
Oapuyeckoe IoJIe TMEpPEeCcTpamBaeTcs TakUM O0pa3oM, 4TO CTapblil LUKJIOH
OBICTPO 3aIlOJIHAETCS, @ HA €r0 MECTE OKa3bIBACTCS HOBBIM YIIIyOJSIOIIUHCS
LUKJIOH.

[TockonbKy pa3BUTHE HOBOTO IIUKJIOHA TIPOUCXOAUT Ha (poHE CTaporo, To
HOBBIM LIUKJIOH C CAaMOT0 Haydajia Kak Obl SIBJISETCS y>K€ BBICOKUM OapUueCKUM
00pa3oBaHUEM.

B HeKoTOpbIX ciaydyasx MPOLECC Pa3BUBAETCS HACTOJIBKO OBICTPO, YTO
BO3HMKHOBEHHE HOBOTIO IIMKJIOHA M €ro CIHUSHUE CO CTapbiM MOXKET OBITh
XOPOIIO MPOCIIEKEHO B TOM CIIydae, €CJIM aHAIM3UPOBATh KAPTHI IOTOABI CEPE3
KaXJbple TpH 4Yaca. Takoro poga HpOLECCHl MOBTOPSAIOTCS HEOJHOKPATHO U
MO/JIEPKUBAIOT JUIMTENIBHOE CYIIECTBOBAHME BEChMa TITyOOKHX M OOLIMPHBIX
MaJIONOBUKHBIX HUKJIOHOB (LIEHTPaJbHbIE WM OJIOKHPYIOLIUE IIUKIIOHBI).

P€2€H€pal41/lﬂ AHMUYUKIIOHO6 TIPOUCXOIUT IIPHU CICAYIOIHNX YCIOBHAX!

1. le/l CIUAHUU 3AKTIOHUMENbHO20 AHMUYUKIIOHA C MAIONOOBUNCHBIM
AHMUYUKJIOHOM.
2. Hpu paseunmuu Ho6020 AHMUYUKIIOHA 6 Onipoce Cyuecneyrouieco.

[Togo6HO pereHepanuu UUKJIOHOB, pEreHEpamus AHTUIIMKIOHOB
OCYIIECTBJISIETCSl TOTJA, KOT/Ia B TepMOOAPUIECKOM TI0JIe TTPOUCXOJUT HOBOE
YBEJIIMYEHUE TOPU3OHTAIBHBIX TIPAJUCHTOB TEMIEPATypbl ©  CO3AAIOTCS
yCIIOBUS, OIaronpusITHBIC JUIsl aHTUIIMKIIOTEHE3a.

B paccmoTpeHHBIX Hpoleccax pereHepanuy HUKJIOHOB (aHTULUKIIOHOB)
HOBBIM LMKJIOH (aHTULUKJIOH), Pa3BUBasACh Ha (JOHE CTApOro, MPOXOIUT BCE
CTaJNM KaK | JIF0O0OU MUKIIOH (aHTUIMKIIOH). CBOe0oOpa3ue 3aKIrovYaeTCs JIUITh
B TOM, YTO HaydajJbHOE TEPMOOApPUUECKOE IOJIE COOTBETCTBYET HE CTOJIBKO
3apokaaroniemMycss OapuyeckoMy O0Opa3OBaHHIO, CKOJBKO CTapoMy, YiKe
ocliabeBarolieMy dapuueckomy o0pa30BaHHUIO.
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CXomuMOCTh BETPOB K IIEHTPY [HMKJIOHA B TPHU3EMHOM CJIOC
OoOyCIIOBIMBAET 3alOJHEHHE LHUKIOHA, a pPacXoJMMOCTh OT IIEHTpa
AHTHUIMKJIOHA — OCJIa0JIeHne aHTUIMKIIOHA. DTOT (aKTOp ACHCTBYET MOCTOSHHO
C caMOro Haydaja BO3HMKHOBEHHUS IMKJIOHA WJIM aHTHIIMKIOHA. Ecimu Bompeku
TOMY LIUKIJIOH TIPOJOJIKAET YIIyOsaThCs, a aHTUITUKIIOH — YCHUJIMBATHCS, TO 3TO
O3Ha4YaeT JMUIIb, YTO ApPyrue (akToOphl, ACUCTBYIOMIHE B MPOTHBOIOIONKHOM
HampaBlieHUH, UMCIOT TIEpeBeC Ha JIaHHOW CTAaauU PA3BUTHUS IUKIOHA WIIU
AHTHUIMKJIOHA (TPEHHE O MOACTHUJIAIONIYIO MOBEPXHOCTh WM €€ TCPMUUYCCKUE
CBOWCTBA U MIPOUUE).



97

5. IIporso3 CHHONITHYECKOI0 MOJIOKEHUS

CHUHONTHYECKOE TOJIOKEHUE — 3TO COBOKYIMHOCTh B3aWMHO CBSI3aHHBIX
BO3JYIIHBIX Macc, (POHTOB, IMKJIOHOB, AHTUIMUKIOHOB U JIPYyTUX
aTMOC(EpHBIX OOBEKTOB HaJ HEKOTOPHIM YYaCTKOM 3€MHOM IMOBEPXHOCTH,
ONpPENENSIOasi COCTOSHUE MTOTO/IbI.

[IpOrHO3 CHHONTHYECKOTO IIOJOKEHUS 3aKIIOYaeTCs B IIPOTHO3E
NepeMEeIEHUs] U HBOJIOLMU LUKIOHOB M AaHTHIMKIOHOB, aTMOC(EpPHBIX
(GpOHTOB U BO3IYIIHBIX Macc. [[pOTHO3 CHHONTHYECKOTO MOJIOXKEHHUS SBISETCS
OCHOBOM TMOCHEAYIOUIEr0 MpPOrHOo3a morofpl. OT MPaBUIBHOCTH U TMOJHOTHI
IIPOTHO3a CHHOINTHYECKOTO IIOJIOKEHUs 3aBUCUT IIPOTHO3 BCEX JJIEMEHTOB U
ABJIeHU noroasl. C Ipyroi CTOPOHBI, IPOTHO3 MOTOJBl B OTAEIBHOM ITYHKTE
WIA HeOOJbIIOM pallOHE HEPEeIKO 3aBUCUT HE TOJBKO OT 00mel
CHUHOIITUYECKOW OOCTaHOBKH, HO, B OOJIBLIOW CTENEHU, OT PETMOHAIBHBIX
¢u3nKo-reorpauuecKuX U HUPKYJIALHUOHHBIX YCIOBHIA.

B Hactosimiee Bpemsi HauOonee 3(P(EKTUBHBIM METOJOM IPOTrHO3a
CHUHOIITUYECKOTO TOJOXKEHUSI ABJSIETCA TrujpoanHamuueckuii. Ha ocHoBe
TUAPOJIMHAMUYECKUX MOJIENICH IPEABBIYUCIISIIOTCS OISl IPU3EMHOTO JIaBJICHUS
1 110J1s1 a0COJIFOTHOM Tomorpaduu pa3IMuyHbIX U300apUYECKUX MOBEPXHOCTEH.

[Tocne BbIIauM pe3ysibTaTa B BUJIE ONPEIEIEHHOTO TMOJISI MPOU3BOAUTCS
KOPPEKTUPOBKA MOJYYCHHBIX MOJIEH Ha OCHOBE UMEIOIIEHCS JTOMOJTHUTEIBHOMN
uH(bOpMaIK, BKITI0Yask JaHHBIE METEOPOJOTUYECKUX CITyTHHUKOB 3€MIIH.

bonpmias ponas mpu 9TOM  OTBOAUTCA  KAa4eCTBEHHO-(PU3UUYECKUM
3aKJIIOYEHUSIM ~ CHHOIITHKA, KOTOpble  OasupyeTrcss psfe  IMOJOXKEHUH
CHUHOITUYECKON MPAKTUKHU:

- 3HaHue OoO0uWMX (U3NYECKUX 3aKOHOMEPHOCTE M COXpaHEHUE
HCTOPUYECKON MOCIEI0BATEIbHOCTH B Pa3BUTUM aTMOC(HEPHBIX MPOLECCOB U
BBISIBJICHUU UX TEHICHLUU;

- COIOCTaBJIEHHE C Pa3BUTHEM aTMOC(EpPHBIX MPOIECCOB B APYTHUX, HO
AHAJIOTUYHBIX CHHONITUYECKUX CUTYAIUSX;

- 3HaHMEe (UBUKO-TeorpaUUEeCKUX OCOOCHHOCTEM UM  MECTHBIX
KJIMMAaTHYECKUX  OCOOCHHOCTEH  palioHa  TPOrHO3a,  MpaBWI  XOja
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METEOPOJIOTUYECKUX BEJIMYMH U MX U3MEHEHHUM IO BIUSHUEM PETMOHAJIBHBIX
BO3JICHCTBUM;

- 3HAHHUC IIPaBUJI U CBs3CH MCIKAY 2JICMCHTAMHU IIOT'0AbI, YCTAHOBJICHHBIX
B PE3YJIbTATC PCTUOHAJIBHBIX CHMHOIITUKO-CTAaTUCTHUYCCKUX I/ICCJ'ICI[OBaHI/If/'I;

- 3HAHWE BIIMSHUA YNPOIIAIOMNX MPEANONIOKEHUNA TAHHOW YHCICHHOU
CXeMBI, KOTOpasi HE BCErJa YYUTHIBAET AHOMAJLHOCTh TEPEMEIICHUS
OapudecKkux 00pa3zoBaHU, Oporpaduio MECTHOCTH;

- 3HaHHE CHUCTEMAaTUYECKUX OLIMOOK NAaHHON MOJENH AJiE KOHKPETHOTO
peruoHa u T.J1.

Ha »tux xe IIPUHOUITAX OCHOBBIBAIOTCS W IIPOrHO3bI 3JICMCHTOB H
SIBJICHUM II0T'0JBbI.

ATMOC(l)CpHBIe IMpOoLCCChl HACTOJIBKO CJIOKHBI, YTO YHUCJIICHHBIC MCTO/bI
HC BO BCCX CJIydasaX MOI'yT YU4CCTb MHOTHC OCOOCHHOCTH ATHX IIpOHECCCOB C TOM
IIOJTHOTOM M FHY6HHOﬁ, KaK 3TO MOXCT CIOcIaTb KBaHI/I(bI/II_[I/IPOBaHHHﬁ
CHHOIITHK.

[TosToMy, Hapsany ¢ THAPOJIMHAMUYECKHMMHU MOJIEIISIMU, B €KE€IHEBHOU
IIPOTHOCTUYECKOM IIMPOKO HCHOJB3YKOTCS MPOTHO3bI U KOPPEKTUPOBKA
MPU3EMHOTO TOJIS JIaBJIEHUS HA OCHOBE CUHONITUYECKOTO METOAA.

CuHONTUYECKUN METOJ — 3TO METO]| aHaj3a U MPOrHO3a aTMOC(hEpPHBIX
MaKpOIPOLIECCOB U YCIOBHM MOTO/bI HA OOJIBIIMX MPOCTPAHCTBAX C MOMOIIBIO
CUHONTUYECKUX KapT M BCIOMOTATENbHBIX K HUM CPEACTB (a3POJOTMYECKUX
arpaMM, BEpTUKaIbHBIX pa3pe3oB aTMoc(hepbl, CHyTHUKOBON MH(OpMauu u

mp.)

HNcroprueckn CHHONTUYECKMM METOJ MPOTHO3a MPEeAyCMaTpUBAECT
UCIIOJIb30BAaHUE DMIHUPUUYECKUX TIpaBuj, MPUEMOB U CIOCOOOB, AOIIMX
BO3MOXHOCTh ~ OTpEJECHUs] Oyaylied 5SBOMIONUH W Teorpaduyeckoro
MOJIOXKEHUS] CHHONITUYECKUX 0OBEKTOB.
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5.1. ITocsieq0BaTeJIbHOCTD MOCTPOCHHUA KAPTHI Oyay1uero
CHHONITHYECKOTI0 MOJI0KeHUSs

OOblyHasi mpoueaypa MOCTPOCHUSI KAapThl OYIyIIEr0o CHUHONTHYECKOTO
MOJIOKEHUSI COCTOUT B CIEAYIOIINX MOCIEA0BATEIBHBIX ONEPALUIX:

1. AHaimmM3 CHHONTHYECKOTO TIOJIOKEHUS TO (HaKTHUIECKUM KapTam
MIOTOJIbI M OLICHKA TCHJICHITMU OYIYIINX €r0 U3MEHEHUM.

2. IIporro3 Oyayiiero moJioXKeHus LEHTPOB OapHUUYECKUX 00pa3oBaHUM,
oceil JT0>)XOWH U rpeOHeN.

3. [Iporuo3 3HaKa ¥ MHTEHCUBHOCTH SBOJIIOIMH [IEHTPOB CYIIECTBYIOIINX
Oapuyecknx oOpa30BaHUM, 3BOJIIOLMHU aTMOC(HEPHBIX (POHTOB OCEU JTOKOUH U
rpe0Hel ¥ MPOrHO3 BOSHUKHOBEHMSI HOBBIX OapuiecKuX 00pa3oBaHUil.

4. Pacuér naBneHusl B IPOU3BOJIBHO BHIOPAHHBIX TOYKAX MOJIS.
5. [IpoBenenue uzobap.
6. Onpenenenne moaoxkeHus: aTMoc(hepHbIX GPOHTOB.

[TockonbKy MNpPOTHO3 OYyIyIIEro MOJOKEHUs aTMOc(epHbIX (HPOHTOB
HEpa3pbIBHO CBSI3aH C MPOTHO30M M 3BOJIONMEN Oapuyeckux oOpa3oBaHUU U
MIPOTHO30M MPU3EMHOI'0 0APUUECKOTO OIS, MOJ0KEHNE PPOHTOB HEOOXOAUMO
00s3aTeNbHO YBSI3bIBaTh C MPOTHO3UPYEMBIM IOJOKEHUEM IUKJIOHOB U
Oapuueckux J0xO0uH. [ToaTOMYy IPOrHO3 OYAYIIEro MOJOKEHUS aTMOCPEPHBIX
(GPOHTOB COCTABJISAETCS TOCIIE MTPOTHO3a OAPUUECKOTO TOJIS.

HaynHate  NOpPOrHO3  CHHOINTHYECKOTO  TOJIOKEHHs  CIIEAyeT  C
KOMILJIEKCHOT'O aHaJIM3a UMEIOIIEeCsl CHHONITUYECKOU HH(pOpMaIuu.

Ananuz cmpykmypuol bapuueckux cucmem (o hpakxmuueckum Kapmam
n02o0bl).

Omnpenensiercsa cragus pa3BUTHS OapUUeCKHX OOpa3oBaHUM, JJII YETO
AHAJIM3UPYIOTCS:
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-I3MeHeHne naBiieHHs B OapuuecKoM OOpa30BaHHMM 32 MPEAbIIYIINE
CYTKH.

- BeprukanpHas IpoTSKEHHOCTh OapuIecKOTo 00pa30BaHMsI.
- HaknoH BBICOTHOM OCH.

- CooTHollleHHE BEIUYMH AJBEKIMM TEIUIa U XO0JIoJa B NEepeaHedl u
TBUIOBOM 4acTsIX 0apu4ecKOro 00pa3oBaHusl.

-Ilonoxxenue PpoHTANBHOM 30HBI M OCHU CTPYHHOTO TEYCHMUSI.

- AHAJIU3UPYIOTCS 0COOEHHOCTH nepeMenieHus OapuyecKoro
oOpa3oBaHUs.

- Wcxonda U3 ypaBHEHHsI BUXPEBOM COCTAaBISIONIEH TEHICHIIMU BUXPS
CKOPOCTM B HATypaJbHBIX KOOpAMHATaX JAlOTCS KauyeCTBEHHBIE OLICHKHU
HaAO0JIIOTAtONIEHCS IBOJIIOIMK 0apUUYECKOTo 00pa30BaHMUs.

CrnenyromuM 3TanoM SIBISIETCS MPOTHO3 T€OrpaUuecKoro IMOJIOKEHUs
0apUYEeCKUX CUCTEM.

5.2. IIporno3 reorpa¢guyeckoro moJjio:KeHusi 0apuv4ecKux
oOpa3zoBaHui

[Ipormo3 Oyaymiero reorpauyeckoro  IOJOKECHHS  OapHUeCKUX
o0pa3oBaHMii MOXKET OBITh OCYIIECTBJICH HAa OCHOBE JKCTPAIOJISIIIUU BEKTOPA
CKOpOCTHM  Oapudeckoro oOpa3oBaHUsi 3a  NPEAIIECTBYIOIIUE  CPOKH.
[TpumenstoTcs hopManbHas TUHEHHAS U HEJTMHEHHAS SKCTPATIOJISIIHS.

[Ipumenenue ¢GopMambHON SKCTPAIONSIUN JAeT YAOBJICTBOPUTEIHHBIC
pEe3yJIbTATHI ITPU MPOTHO3€E HA CPOK 110 24 .

Kpome »storo, mpumensiercs ¢usudeckas HKCTpanoyisauus (IpaBuiio
BEJIYILIEr0 MOTOKA — MPaBUWJIO TpOULIKOrO).

Ilpasuno sedyweeco nomoka: bapuveckue oOpaz08anusi y NOBEPXHOCMU
3emau 6 bonvuiuHCMEe CYyUAe8 nepemewaromces no HanPAasIeHuIo YCmouiueo2o
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8030YUIHO20 NOMOKA HAO HUuMU Ha evicome nogepxnocmu AT. o0 WU AT 500 €0

CKopocmbio, nponopuuommbHozZ CKopocmu Ha coomeemcmeyiou;eﬁ
noeepxHocmu

B cpennem ko3pGUIHMEHT MNPOMOPIUOHATHPHOCTH MEXIY CKOPOCTBIO
BEIIYIIErO IMOTO-Ka M CKOPOCTHIO IIEPEMEICHHS Oapu4ecKuX oO0pa3oBaHUI
coctaBiseT 0.8 qiug AT. m 0.6 ms AT__ .

700 500

[Tpu mpuMeHeHnn HU3UIECKON IKCTPATIONISIINN HEOOXOAMMO yIHUTHIBATh
AHOMAJIb-HOCTh  TEpEeMeIIeHusT OapuiYecKuX O0Opa30oBaHWN OTHOCHUTEIHHO
BEJIYIIIETO MOTOKa (MmpaBuia Mepanosa).

lIpasuna Mepyanosa:

* llenTp nuKIIOHA MepeMeIaeTcs B CTOPOHY YCUJIMBAIOIICHCS aJBEKIUN
Teria WM 0cIadeBaroIIel aIBEeKIIMU X0J0/1a,

° HGHTp AHTHUIHUKIIOHA IICPCMCINACTCA B CTOPOHY YCHJII/IBaIOHlefICSI
AJBCKIIMH XO0JIoJa UJIN ocna6eBa}omeﬁ aJIBCKIIMHN TCILIA,

® AHTI/II_[I/IKJ'IOH nMECT TCHIACHIHNIO nepeMemacTcda Tyaad, rac
I'€OnnoTCHI Al BBIIHGJ'IC-)K&IHCﬁ IMOBCPXHOCTHU ITOBBIIACTCS 6BICTpee 501041
ITOHMIXKXAaCTCA MCAJICHHCC,

* [[UKJIOH MMeEET cllararollyro MepPEMEICHUs, HAPABJIECHHYIO B CTOPOHY,
€ TEONOTECHIMA BBIMIENEKAIIECH MOBEPXHOCTH JIOKAJIBHO ITOHMKACTCS
owicTpee, 100, eCIu BCIOAY UJIET MOBBIIIICHUE TEOMOTEHIIMAala, B CTOPOHY, T
MOBBILICHUE UJIET MEJJIEHHEE BCETO.

[Tpu ompeneneHnn CKOPOCTH W HAMPABIICHUS TIEPEMEIICHHS TPU3EMHBIX
Oapuuecknx OOpa30BaHM MOXHO TPUMEHSATH JMIIUPHYCCKUE TPaBUIIA,
KOTOpbIE OOBIYHO WCIIOJIB3YIOTCS TIPH  OTCYTCTBHM KapT Oapudeckoit
Tornorpadumu.

Omnupuveckue npasuna O OYEHKU CKOPpOCMU U  HANPABIeHUs
nepemewerust npu3eMHuIX bapuyeckux oopazo8aHull.

* IIpaBuno HakinoHa ocu. [Ipu3emMHBIA LEHTP LMKIOHA (AHTULHUKIOHA)
nepeMeniaeTcsi NePHeHAUKYIIPHO MPOEKIMU CBOEH BBICOTHOW OCHU (JIMHUH,
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COEIUHSIONIEH Teorpaduyeckoe MOJIOKEHHE LIEHTpa O0apHuecKoro LEeHTpa Ha
MPU3EMHOU KapTe W AT?OO)‘ [IpryeM, BBICOTHBIA LEHTP LMUKJIOHA OCTACTCS

CJICBA AJIA IUKIIOHA U CIIpaBa JJId aHTUIHUKIIOHA.

DTO TPABUIIO ONPABALIBAETCS, €CIIU MPOCKIUA BHICOTHOM OCH COBIIAIAeT
C TOPHU30HTAJILHBIM TEMIIEPaTypHbIM TpagueHToM Ha OT100°%.

* [lpaBuno wu3zamnoOapuueckoit mnapbl. [lpu3emMHBIA LEHTp LHUKIOHA
(aHTUIMKIIOHA),  WMEIOMUNA  M3aJUI00apUYecKue  OYarw,  CMeEmaeTcs
MapajuieabHO JIMHUH, COEIUHSAIONIEN TOUKU C IKCTPEMAJIbHBIMU TEHICHIIUSIMU B
00JIacTsX MaJIeHUus U pocTa JABJICHUSI B CTOPOHY TMaJieHus (pocTa) AaBiICHHUS.

OTO  mpaBWJIO  OMPaBIABIBACTCS, €CIM  3aMKHYTBIE  W300aphl,
OuepuUMBaIOIIMEe ICHTp Oapudeckoro oOpa3oBaHMs, ONHM3KH K KPYrOBBIM U
UMEETCsl XOpOIIO BBIPAKCHHAS W3aUI00apUUecKas Iapa, odarm KOTOpOH
pacroyiaraloTcss MPUMEPHO HAa  OJMHAKOBOM  PACCTOSIHUM OT  IIEHTpa
Oapuueckoro oopa3oBaHusl.

- Ecniu 6apuueckoe o0pa3oBaHue ¢ KpyroBbIMU H300apaMu UMEET TOJIBKO
OJIMH XOpOILIO BBIPAXEHHBIM H3aUI00apUUYECKUi odyar, TO Oapudeckoe
oOpa3oBaHHE CMEUIAETCs B HANPABICHUU MPSIMOW, COETUHSIONIEN €ro LEeHTp ¢
LEHTPOM H3aJ100apuiYecKoil 00IacTH.

- bapuueckoe oOpa3zoBaHue ¢ JUIUNTHYECKUMHU U300apaMH CMEIAETCS B
HaIpaBjie-HUM, TPOMEXYTOYHOM MEXKTYy HaIpaBJIeHUEM ero OOJBIIONW OCH U
PSIMOM, COEMHSIONIEH IEHTPHI 0YaroB POCTa U MaJCHUS TaBJICHHUS.

- Ecnu xopo1io BeIpaskeHa TOJIbKO OJJHA U3 H3al100apuieckux o0IacTei,
TO ILEHTp Oapuueckoro oOpa30BaHUS CMEIIACTCSl B HANpaBICHUH, MEXKIY
HaInpaBJICHUEM €ro OOJIBIION OCH W TPSIMOW, COCIUHSIONICH €ro LEHTP C
LEHTPOM H3aJI00apruYecKoi 00IacTH.

- IIpaBuno uzo6ap T€moro cekropa (mpaBuio brepkHeca-Cymnbaoepra).
[IpuzeMHbBIN LEHTP UMKIOHA MEpeMellaeTcs NnapalielbHO n300apam TEMIOro
CEKTOpa, OCTaBJIsIs MOCJIEIHUN CIIpaBa.

[IpaBumno ompaBabIBaeTCs, €CIIM M300aphl B TEMIIOM CEKTOPE COBMAAIOT C
W30TUIICAMH,  CJIEJAOBaTEIbHO  MPABWJIO  MOXHO  NPUMEHATh  JUJIs
HEOKKJIFOJIMPOBAHHOT'O IIUKJIOHA.
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* [IpaBuiia mepeMernieHus CONpsHKEHHBIX Oapuyeckux oOpa3zoBaHuil. JlBa
OpPUMEpPHO OJMHAKOBBIX MO pa3MepaM U HWHTEHCHUBHOCTH OapUYecKUX
00pa3oBaHusl, OUEpUEHHBIE 00IIIeH 3aMKHYTOM BHEIIHEH N300apoil, BpanaroTcs
BOKpPYI' OOIIEro IEHTpa MPOTUB YaCOBOM CTPENIKHU ISl IIUKIOHUYECKOTO
BO3MYLIEHUS U IO YaCOBOM CTPEJIKE — JI1 aHTULUKIOHUYECKOTO.

OO0mumii UeHTp pacroyiaraerci MNPUMEPHO  TOCPEIMHE  JIMHHH,
COeIMHSIONIEH OapuYeCKUe IEHTPHI.

* Ecnu Ha mepudepun OCHOBHOTO NHKJIOHA (QHTUIIMKIOHA) BO3HHKAET
HOBOE IUKJIOHMYECKOE BO3MYIIIEHNE WM JIO)KOMHA (OTPOT WK SPO), TO BHOBD
BO3HUKIIIEe Oapuyeckoe oOpa3oBaHHME [IBIKETCA 10 Tmepudepun Oolee
MOIIIHOTO IMKJIOHA (QHTUIMKIIOHA) IMPOTUB YacOBOM CTpeNKu (IO 4YacoBOM
CTpEJIKE).

* [lepemenenrne Oapuyeckux oOpa3oBaHUM B 3aKJIFOYUTEIBHBIX CTaAUSIX
pa3BuTHs. Korjma mukiI0oHB! (AaHTUIIMKIIOHBI) CTAHOBATCS BBICOKMMHU (HAYMHAS C
TPEThEH CTaguu pa3BUTHSA), TO HUX CKOPOCTh PE3KO YMECHBIIACTCS.
3anoHSAIOMMECS] TUKIOHBI (AaHTHIIMKIIOHBI) SIBJISIOTCS KBAa3HCHMMETPHYHBIMU
U XonogHeiMH (TEMIbIMH). B cpeaneit Tpomocdepe oHM HMMEIOT 3aMKHYTHIE
U30THIICHI, T.€. BEAYIIUH MOTOK OINPEACIEHHOTO HAIpaBJICHHUS HaJ IIEHTPOM
y)K€ OTCYTCTBYET, M Oapuueckue oOpa30BaHHs, KaK MPaBWIO, CTAHOBATCA
MaJIOTIOABMKHBIMU  (KBa3sUCTallMOHapHbIMHU). [lpu »TOM 1EeHTp wuHOTrJa
OTIHMCHIBAET METIIIO.

 [lukmonnueckas cepus. [lpu nmepeMeneHnr HUKIOHUYECKON CEPHUM C
3amazsa Ha BOCTOK KaKIbIM CIECIYIOIIUN LUKIOH CEPUU MEPEMEIACTCS K0KHEE
npeabiaymero. HeGonblire MOABHXXKHBIE AHTHLMKIOHBI (IIPOMEXKYTOUYHBIE W
3aKIIOYUTENbHBIE) MIEPEMENIAIOTCS C TOM K€ CKOPOCTBIO, YTO M HAXOSAIIUECS
BIIEPEIN HUX LHUKJIOHBI.

* IIpaBuno Ilerepcena [lukioH nOBWKETCS Tyna, TIE€ BETPHI Clla0bIe.
[[uKJIOH C CMIBHBIMHU BETPAMH B MEPEIHEN YACTH 3aMEJISIET CBOE JBMXKEHUE U
OBICTPO 3aTOJTHACTCS.
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5.3. IIporuo3 3BoJIIOIMH OapUYECKHX 00pPa30BaHM A

OCHOBHBIM  TPU3HAKOM, YKa3bIBAIOIIMM Ha Xapakrep Oymyuiei
ABOJIIOIMU TPU3EMHBIX OapuyecKux oOpa30BaHUN Ha CpOK He Ooisee 12 u,
ABJISIETCS pacipeiesieHne 0apuyecKux TeHJICHIUH OTHOCUTEIBHO IEeHTpa (0CH)
JaHHOTO OapUYEeCcCKOro 0Opa3oBaHUs.

Ilpasuna npoecnosa 3eonoyuu Oapuieckux 00pa3z08aHull NO U3ALIO0-
bapam:

* Ecniu HyneBas m3amio0apa TMPOXOAWT B TMEPEAHEW YacTH IHMKIOHA
(aHTHUIMKIIOHA), TO B T€YEHHUE OMMKalmux 6-12 4 [MUKIOH OyJIeT 3amoaHsAThCS
(aHTUIMKIIOH — pa3pyLIaThCs).

 Eciu HyneBas u3aimo0apa MPOXOJUT B THUIOBOM YacTW LHKIOHA
(aHTULUKIIOHA), TO B T€UCHHUE OJIMKaMImMX 6-12 4 HUKIOH OyJeT yriayOnsaThCs
(aHTUIMKIIOH — yCUJIUBATHCS ).

B monHO# Mepe 3TH mIpaBWiIa MPUMEHHMBI IS IPOTHO3a 3BOJIOIMH
JI0KOMH U TpEeOHEH.

* [lonoxuTenbHble M300apUUECKUE TEHJCHIMM B LEHTPE LUKJIOHA MpPU
OTCYTCTBUHU YCJOBHUU JIJISl €M0 PET€HEPALK CIIYKaT MPU3HAKOM MPOJOJKEHHS
€ro 3anoJIHeHUs B TeueHue Oyaymux 24-36 4 ¢ BepossTHOCTHIO 90%.

* OtpunatenabHble TEHACHIIMN B IIEHTPE AHTHUIIMKIOHA MPHU OTCYTCTBUU
YCIIOBUH JUIsI €r0 pereHepaluy CIyKaT MPU3HAKOM MPOJOHKCHHS €ro
paspyiieHus B Teuenue oynymmx 24-36 4 ¢ BepoaTHocThio 70%.

* OTpunarenbHble TEHACHIMN B LICHTPE IIUKIIOHA UJIU MOJOKUTEIbHBIE —
B LICHTPE AHTULIMKIIOHA HE SIBJISIOTCS OCTATOYHBIM IIPU3HAKOM JUJIsI IIPOTHO3a
ABOJIIOLIMM HA CPOKHU CBBINIE 12 4, TOCKOJBKY MPOLIECCHI 3aMOTHEHUS [IUKIOHOB
WIN Pa3pylICHUs] aHTUIIUKIOHOB SIBIISIIOTCS 00Jiee yCTOWYMBBIMU BO BPEMEHH,
YeM MPOIECChl YIyOJeHHs IUKIIOHA UK YCUJICHUS aHTUIUKIIOHA.

» [lpubnmxeHHas KOMWUYECTBEHHAs OICHKAa OyAyIlIero W3MEHEHHS
JaBJEHUS B LIEHTpe Oapuyeckoro oOpa3oBaHusd, JUOO Ha OCH OapUyueCKOn
J0KOWHBI uUiu rpedHs (Ha cpoku He Ooznee 12 4) MOXKeT OBITH JaHa IO
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pacmpeneneHruo  0apuYecKuX ~ TEHIEHIMA B obOjactu  OapuyecKoro
o0pa3oBaHus.

Jlns aTOoro OT 1eHTpa mpoBoasaTcss paauychkl 250 kM (4-8 paauycoB) u
BBIUMCIIACTCS CpeJHEe 3HaueHue OapuuecKol TEHJEHIUMU IO JIaHHBIM
METEOPOJIOTHYECKNX CTAHIIMA Ha PACCTOSHUM JIaHHBIX paauycoB. CpeaHee
3HAUYEHHE YMHOXKAETCS HAa 4YHUCJIO 3-4acOBBIX HHTEPBAJIOB B IIPOMEKYTKE
BpPEMEHH, Ha KOTOPBIM COCTaBIISAETCS MPOTHO3.

B ciyuae pe3ko acCMMMETPUYHBIX IIEHTPOB K MOJYYEHHOMY 3HAYEHUIO
OapuyecKkoi TEHJEHIIMU BBOJMUTCS IOIpaBKa: Pa3HOCTh MEXAY JaBICHHUEM B
TOYKE, HAXOMSNICHCS BIEPEAH pPacCMAaTPUBAEMOIrO ILIEHTpA WU MO3aAW HETO.
Toukn nexar Ha JIMHUM, COBIAJAIOUIEH C HAIMPABICHUEM IEPEMEIICHUS
Oapuueckoro 1eHtpa. PaccTosiHue 10 Kax7ao0i TOYKH OT MPU3EMHOTrO IIEHTpa
JOJDKHO COOTBETCTBOBATH OXKHIAEMOMY IEPEMEIICHUIO IIEHTpPa B TEUYCHUE
Oynymux 6 4 u 3a 6 4 10 UCXOAHOTO CPOKa.

Hpa@uﬂa npocHo3d 360.1I0Yuu yZle6]Zﬂi0Ll/;€20C}l UUKIIOHRA.

Ecau B MOMEHT cocCTaBJICHHS MpOTrHO3a HAOMIOJaeTcs yriyOJIeHUe
IIMKJIOHA, TO JJI1 OLICHKHU €ro OyayIieil SBOJONUU B mpeacTosime 24-36 4
HEOOXOJUMO TIPOAHAIM3UPOBATh XapakTep TEpMOOApUUECKOro TMOJs Haj
IIUKJIOHOM, TIOJIO)KEHUE JIMHUU, COCIMHSIONIEH OYard mnajeHuss M pocTa
JaBJiCHUs] B OO0JacTU IMKJIOHA, OTHOCHUTEJIIBHO €ro IIEHTpa, XapakTep
W3MEHEHHUS MHTEHCHUBHOCTH H3a/UI00apUYECKUX OYaroB BO BPEMEHH U
U3MEHEHHE UX PACCTOSTHUS OT IIEHTPA LIMKJIOHA.

3I[€CB IMPUMCHHUMBI CJICAYIOIIHEC ITOJIOXKCHUA.

 Hanuuue 30HBI Temia (X0J0Ja) HA HaJ MPU3EMHBIM LIEHTPOM
YTy OJISIOIIEr0-Csl UKIIOHA CITYKUT MPU3HAKOM €ro YIiIyOJIeHHs (3a10JIHEHNS)
B nipeacrosimue 24-36 4.

* Ecam Ham npuseMHBIM IIEHTPOM  YIUIYOJISIOMIETOCS — ITUKJIOHA
(ycWJIMBAIOIIETOCS  AHTUIIMKIOHA) KOHTPAcT 3HAYEHUM TeoNoTeHIMana
coctaBisieT He MeHee 12 rI1a/500 kM, To B TeUeHHE IPEACTOSIINX 24 9. [UKIOH
OyneT TmpomoJDKaTh — YIIIyONnaAThcs  (QHTUIUKIOH —  yCWJIMBATBhCS) C
BEPOATHOCTHIO 64% 1y MKII0HOB U 90% 1711 aHTUIMKIIOHOB.
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* Ecam wHam mpu3eMHBIM LIEHTPOM  YIIIYOJISIOIIETOCS — IMKJIOHA
(ycunuBaroIIerocss AHTHUIMKIOHA) KOHTPACT 3HAYEHUW TEONOTEHIMAaNa He
npesbimaet 6 rlla/500 kM, To B TedeHHe NpeACTOAUINX 24 4. cleayeT OKUAATh
MpeKpaleHus: yriyoaeHus: MUKiIoHa (YCHJICHHMs] aHTUIMKIIOHA) M Tepexoja K
3aMoOJHEHUI0 (Pa3pyIICHHUIO) C BEPOSITHOCTbIO 62% Juisl IIMKIOHOB U 56% miis
AHTULUKIIOHOB.

* YianeHue JIMHHH, COSAMHSIONIEH M3a/UI00apUUeCKUe OYaru LUKIJIOHA,
OT €ro LEHTpa SIBJISETCS MPU3HAKOM TOr0, YTO YTIyOJSIOIIMICS B JTaHHBIA
MOMEHT BPEMEHU LIUKJIOH CKOPO HAYHET 3aIlI0JIHATHCA.

* Ha CKOpPOC IIPCKPAICHUC erIY6JIeHI/ISI IMMKJIOHA YKa3bIBACT HAYABIICCCA
YBCIMYCHUC PACCTOAHHNA MCKAY €TI0 HCHTPOM H OYAroOM IIaJICHUA OABJICHHA B
HCpG,Z[HCfI JaCTH LHUKIIOHA. YeMm 6BICTp€€ YAAICTCA o4dar IaJCHuA OT LCHTpPA
IMHUKJIOHA, TCM CKOPCC HAYHCTCA 3allOJIHCHNEC ITUKJIOHA.

B ciyyae 3amonHSAmOmErocs UMKIOHA W Pa3pylIAONIEro AHTUIMKIOHA
JUISL OLICHKH SBOJIIOLMNA TPUMEHSIETCS TUHEWHAA U HEJIMHEHHAS] SKCTPAITOJISLIHSL.
Jlnst 3TOrO OmpenenseTcs U3MEHEHHE NABIICHUA 3a mpouienmue 6 mmm 12 u,
KOTOPOE 3aTe€M IKCTpanoupyeTcst Ha Oy Iyl Iepuo.

5.4. IIporuo3 BO3HMKHOBEHNSI HOBbIX 0apuUYecKuX 00pa3oBaHuil

[TporHO3 BO3HWKHOBEHHWsS HOBBIX OapWYeCKUX OOpa3oBaHWM SBISETCS
HanboJiee CII0KHOM 3a/1aucii, pemuTh KOTOPYIO HE BCeria Bo3MOXKHO. OOBIYHO
0ojice MCHEE YAOBICTBOPUTEIBHBIE PE3yJIbTaThl MOTYT OBITh TOJYyUYEHBI HA
cpok He Oonee 12 4. 3mech HEOOXOIUMO PYKOBOACTBOBATHCS CIICTYIOIIMMU
TIOJIO’KEHUSIMHU.

Ipasuna ons npocro3za 603HUKHOBEHUSA DApPUYECKUX 0OPA308AHULL:

e [luknoHB, Kak NpPaBUIIO, BO3HUKAIOT TOJ  MAaJONOBHKHBIMU
BBICOTHBIMU (PpoHTaNbHBIME 30Hamu (B®3), Ha ux TEmioi cropoHe, T.€.
crIpaBa OT HauOOJIBIIIETO CTYIICHUSI M30THUIIC, €CJIM CMOTPETH IO TMOTOKY.
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* B xomonuo# wact BD3 (cneBa OT HauOOJBINETO CTYIMICHUS W3OTHUIIC)
[UKJIOHBl BO3HUKAIOT PEIKO M OOBIYHO HE MOJy4daroT pa3BuTusa. Bue BD3
BO3HUKAIOT TEPMUYECKUE AETTPECCUMN.

* Hamuboiee 6JIaFOHpI/IHTHLIC YCI0oBuUA I BO3HUKHOBCHHA IMHKIOHOB
CO34a10TCA B nepezLHeﬁ YaCTH BBICOTHOU 6apHIIeCKOI>'I JIOKOMHBI IIpY HAJINYHUU
CHJIBHOM AABCKIIMU XO0JIOZa B CI'0 THIITY.

« [lo oTHOmEHHIO K MpPU3EMHBIM (POHTAM IMKIOHBI Yalle BCETo
BO3HUKAIOT Ha Majo-TIOJIBIKHBIX Y4aCTKaX XOJOJIHBIX (PPOHTOB HIIM Y TOUKH
OKKJIIO3UU.

* Bo3HHMKHOBEHHWE IMKJIOHOB Ha TEMIbIX ¢GpoHTax HaOII0MaeTCs
MPAaKTUYECKH HE HAOMIOJAaeTcsl, MOCKOJIbKY Ha TEWIOM (pPOHTE peaKo
CO3JAI0TCA YCIOBHS, KOrJa B TbUJI BO3HUKAIOLIEIO LUKIOHA MPOUCXOJUT
aJBEKIIMsI XOJOJIHOIO BO3/yXa, 0€3 4ero HeBO3MOKHO 00pa30BaHUE XOJIOIHOIO
¢bpoHTa BHOBb 00pa3yIONIETOCs ITUKIIOHA.

» IlosBienne oOmacTH naaCHusa HOaBJICHUA B 30HC MaJIOIIOABHMIKHOIO
(prHTa, 0COOEHHO IIpu HaJIAIUHU oOnactn pocTa AaBJICHHUA B XOJOAHOM
BO3AYyXC, ABIACTCA HAICKHBIM IIPHU3HAKOM O6pa30BaHI/IH HOBOI'O IIMKJIOHA.
HqueM, 4CM MCHLBIIC 6aquecm/Ie I'paduCHTBI B 0o0JacT HaYaBIIETOCs
MaaCHus JaBJICHUS, TEM BCPOSATHCC BOSHUKHOBCHUEC ITUKJIOHA.

® HpI/ISHaKOM BO3HUKHOBCHHA LHUKIIOHA Y TOYKH OKKIIIO3HU SABJIACTCA
0oJjlee CHIIBHOE nmaaCHue MOaBJICHHUA BO3JIC Heé, q€M IIaJCHHUC OaBJICHUA B
I.[GHTpElJ'IBHOfI qaCTH IHMKIIOHA. BGpOﬂTHOCTB BO3HHMKHOBCHHM IHUKJIOHA TCM
6OJ'IBH_I€, 4YCM MCHBIIIC 6apI/IIICCKI/I€ rpaIvC€HTbI BO3JIC TOYKHW OKKIIFO3WH.

* OTMETUM, 4YTO y TOYKH OKKJIIO3MM LMKJIOHBI BO3HHUKAIOT JOBOJIBHO
4acTo, HO PEAKO PA3BUBAIOTCA B TIIYOOKHE LUKIOHBI, MOCKOJbKY y TOYKHU
OKKJIFO3UH TPAIMEHThI T€0NOTEHIMANA U TEMIIEPATypbl HE JOCTUTAIOT OOJIBILINX
BEJIMYMH, M CTPYKTypa TepMOOapUUecKOoro moJig Tpomochepbl He Bcerma
CHOCOOCTBYET 3HAUMTENIBHOMY TOHMKEHUIO [IaBJIEHWA B pailloHE TOYKHU
OKKJIFO31U.

Luxnoecenemuuecxue hopmvi-npedsecmuurxu 06pa306aHUsi YUKIOHO8 NO
AHAIU3Y CNYMHUKOBLIX CHUMKO8 00JIAYHOCIU!
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* OOpa3oBaHMe LUKIOHA y TOYKH OKKJIIO3HMH. M3BecTHO, 4TO Mo Mepe
OKKJIFOJJMPOBAHUS LIMKJIOHA 30HA TEMIIEPATypPHBIX KOHTPACTOB, & BMECTE C HEH
U CTpyHHBIE TEUYCHHS TIOCTEIIEHHO CMEIAI0TCS Ha IOKHYIO TepuQepHro
[UKJIOHA.

Ecnu mpouiecc OKKIIOAUPOBAHMS MPOTEKAET OBICTPO, TEMIIBIA BO3AYX
AKTUBHO BBITECHSIETCA BBEPX, €ro TeMmmeparyp OBICTPO CpaBHUBAETCA C
TEMIIEpaTypol XOJOJHOTO Bo3ayxa. IIpu 3ToM He oOpasyercss TOro y3Koro
TEPMHUYECKOTO TpeOHs, KOTOPBIM XapaKTepeH ISl OKKIIO3UH. B 3TuX ciydasx
TOYKA OKKJIIO3UH PACIOJIOKEHA [0 CTPYWHBIM TEUEHHEM U 31ECh COXPAHSIOTCS
TeMIIepaTypHbIE KOHTPACTHI.

B oOnayHoM moje MpU3HAKOM OBICTPOTO OKKJIIOJAUPOBAHUS SIBISETCS
OTCEUCHHUE IICH-TPAJbHOM YacTH 00JIAYHOTO BHXPS OOJIAYHOCTBIO CTPYHHOTO
TedeHus. B 00macTM TOUKM OKKIIIO3UM COXPAHSETCS BBICOKas TUIOTHAs
0o0NaYHOCTh, CEBEPHBIM Kpail KoTOpoi pe3ko ouepueH. [IpuzHakom
HAYMHAIOMIETOCS] IIMKJIOTEHE3a CIYKUT TOSIBJICHHUE BBIOPOCOB MEPUCTHIX
00JIaKOB BIIEPEIM TOYKU OKKJIIO3UM W MPOTUO THUIOBOTO Kpas OOJAYHOCTHU B
CTOPOHY TEMJIOr0 CEKTOPA.

» U3onupoBanHas oOnavHas mianka. MlHora Ha CIyTHUKOBBIX CHUMKAX
Ha  (oHe  Hed-pOHTAIBHOW  OOJIAYHOCTH  TIOSIBJISIETCS  CKOILICHHUE
Ky4eBOOOpa3HbIX O0O0JIaKOB B BHUJAEC H30JUPOBAHHON OOJAYHOW IIIAIKH,
3aHUMAIOIIEe 3HAYUTENBHYIO TUIONIAlb. [losIBICHHE TaKOW «IIAmKW» CIYXKUT
OPU3HAKOM TIOSIBJICHHS JIOKAJIBHOTO IIMKJIOHA B JaHHOM pailoHe C
3a071arOBPEMEHHOCTBI0O 110 2 cyTok. [lpusHakoM Havaina GopmupoBaHus
IIMKJIOHA SIBIIACTCS YIJIOTHEHHE OOJAYHOCTH, KaK OBl C)KaTHUE BCEU CHCTEMBI C
OOKOB, yBEJIIMUCHHUE KPYTHU3HBI B CTOPOHY XOJIOJHOTO BO3yXa W TOSIBJICHHE
BBIOPOCOB MEPUCTHIX 00JIAKOB.

JlanbHeiiee pa3BUTHE TaKOro IHUKJIOHA OyJIeT 3aBUCETh  OT
CUHONTHYECKUX yciaoBuil. [Ipu O1aronpusTHRIX yCIOBUSX IUKJIOH Pa3BUBACTCS
U npruoOpeTaeT CTPYKTYpy GPOHTAIBLHOTO IIUKIOHA, TTPOXO0/IS B TIOCIEIYIOIIEM
Bce cTaauu pa3Butus O0s3aTeTbHBIM YCIOBHEM IMKJIOTEHE3a B ATOM ClIy4ae
SBJISIETCS QJBEKLHUS XO0JIO/Ia B ThULY «IIANKW» W aJABEKUHUs TEIUIA B €€ MepeaHen
YacTH.
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* ObnaynHas manka, cBs3aHHas ¢ QpoHTOM. OOJayHbIe MIANKHA MOTYT
MOSIBJISITHCSL M HEMOCPEACTBEHHO HAa MAJOMOJBIKHBIX XOJOJIHBIX (PpOHTAX C
pa3BUTOM U c1ab0pa3BUTON 00JIAUHON CHCTEMOM.

Onu MoryTt ¢GopmHpoBaThbcs clieBa OT (pOHTAa B XOJOJHOM BO3IyXE,
M30JIUPOBAHHO OT (POHTATBHON 00TaYHOCTH (OTICNATHCS MPOCBETOM HITU
OoJiee HM3KOM 00Ja4HOCTHIO). {1 00pa3oBaHMs ITMKIIOHA B JIAHHOM pailoHE
Takke HEOOXOAMMO HAJIMYHME AJBEKTHBHOM TEPMHUYECKOW Mapbl B 00JIacTH
00JTaYHOM MIATIKH.

HpI/I‘IeM, CCJIN «IIaIIKa» BO3HHMKACT B 30HC MAJIOIIOJABHKHOI'O (prHTa co
Cﬂa60pa3BH-T0ﬁ 001aYyHOH CHCTGMOﬁ, TO OUKJIOI'CHEC3 34CCh O0OBIYHO IMPOTCKACT
BAJIO, PAa3MCPbl BOZHUKAIOIICTO IMHUKJIIOHA HCBCIMKH, OJHAKO, BOZHHUKACT 30HA
OCaKOB.

Aumuyuxnocenemuueckue Hopmvi-npeo08ecCmHUKU  00paA308anus  yu-
KJIOHO8 NO AHANU3Y CHYMHUKOBBIX CHUMKO8 00JIAYHOCU:

* AHTUIMKIOHBI, KaK TMPaBWJIO, BO3HUKAIOT IOJ MaJIOTOBUKHBIMU
BBICOTHBIMU (DpOH-TanbHBIMU 30HaMU (B®3), Ha UX XOJOIHOI CTOpOHE, T.€.
cJieBa OT HauOOJIBLIErO CTYIIEHUS U30THUIIC, €CIIH CMOTPETH 10 MOTOKY.

* B Té€nyoit yvactu BO3 (cnpaBa oT HaAMOOJBIIETO CTYIIECHUS W30THUIIC)
AQHTULIMKJIOHBI BOSHUKAIOT PEAKO M OOBIYHO HE MoJiy4aroT pa3BuTusi. Bue BD3
BO3HUKAIOT TEPMUYECKUE aHTULIMKIIOHBI.

 HauGomee  OnarompusiTHbIE  YCIOBHUS  JJI1  BO3HUKHOBEHUS
AQHTUIIMKIOHOB CO3JAI0TCS B THIJIOBOM YaCTH BBICOTHOM OapHUYeCKOM JIOKOWUHBI
Npyd HAJWYMU CUJIBHOM aJIBEKIIMKM Terjaa B €ro Thuly. IIporHosupyemoe
MOJIOXKEeHUE (POHTA MOHKHO COBIANATh C MPOTHO3UPYEMBIM IMOJOKEHUEM
OapuvecKoi J0KOHUHBI, CBSI3aHHOU C JJAHHBIM (PPOHTOM.

Omnupuveckue npasuna Osi NPOSHO3A NepemMeujeHus ammocpeprvix
Gdpormos:

* CKOpOCTb MEpeMeIIeHUs XOJOAHOro (pOHTAa MPUOIMKEHHO paBHA
COCTaBJISIOLIEH CKOPOCTH TPAJUEHTHOTO BETPa, MEPIIEHANKYIIPHON QPOHTY.
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» CkopocTts Témnoro ¢pporTa mpuMepHo Ha 30% MEHBIIE COCTABIISIOIIECH
CKOPOCTH TPAIUEHTHOTO BETPa, MEPICHIUKYIIPHONU (DPOHTY.

* Cocrapnsionas CKOPOCTH TIPaJUEHTHOTO BETpa B OSTOM Ciydyae
pacCcUMTBHIBAETCS C IOMOIIBI0 OOBIYHOW TI'pPaJMEHTHOM JIMHEHKH, KOTOpas
pacrojaraercsi Ha JUHUM TaHHOTO y4acTKa (PpoHTa MeXay ABYyMs n300apamMu.

* OpOHT ABMWXKETCSA TeM OBbICTpee, yeM OOoJblle MaJaeT AABICHHUE NEPEN
(pOHTOM U pacTeT 3a HUM.

* B obOnacTu 3amonHsomerocs NUKIoHa (POHTHI ABUXKYTCS MeEJICHHEE,
YeM B 00J1aCTH yTyOJISIFOIIErocs IMKIJIOHA.

Omnupuyeckue npaguia Oisi NPOSHO3A IE0JIOYUU  AMMOCHEPHBIX
Gdponmos:

 [{ukiiorene3 crnocoOCcTByeT O0OOCTpEeHHIO (PPOHTA, AHTUIUKIOTCHE3 —
nerpanamnuu (pa3MbIBaHUIO) (pOHTA.

* beicTpo aBMXKyIIKECs (PPOHTHI, PACTIOIOKEHHBIE B INIOCKUX JIOKOHMHAX,
KaK IPaBWIO, Pa3MBIBAIOTCS 3a CYET DHEPTHUYHOIO IMEPEMEIIMBAHMSA B 30HE
(poHTa TEMION U XOJIOAHON BO3AYIIHBIX MACC.

* [To Mepe cmemenust ppoHTa BO3AYyIIHAS Macca, MOCTYIMAIONIAsl 32 HUM
U3MEHSIET CBOMCTBA (TpaHcopmMupyercs), 4To, B CBOIO OYepe/lb, MPUBOIUT K
W3MEHEHUIO aKTUBHOCTHU (PpoOHTA.

* Ecnu B pe3yJibTaTre COMOCTABICHUS JAHHBIX 3a JIBA MOCIIEOBATEIbHBIX
cpoka (s MCKIIOYEHUS CYTOYHOTO XOJila MPOMEXKYTOK BPEMEHU MEKITY
MOCJIeIOBATEIbHBIMM MOMEHTAMH BpPEMEHH BBIOMPAIOT paBHBIM 24 )
BBISIBUTCS, YTO CpEJIHEE BIIArOCOJEP)KaHME CTOJI0a BO3AyXa OT 3eMIId [0
ypoBHs noBepxHoctu 500 rlla B 30He (poHTa yOBIBa€T CO BpPEMEHEM, 3TO
yKa3blBa€T Ha pa3MbiBaHue (GPOHTA. YBEJIMUEHHE BIIArOCOJEP KAHUS
CBUJIETEJILCTBYET 00 000CTpeHUU (HpOHTA.

* PacnpocTpaHeHHe TONOXUTEIBHBIX OapUUYCCKUX TCHACHIMHA Ha
TBUIOBYIO YacTh T'PEOHS SBJISCTCS JIOCTATOYHO WH(MOPMATHUBHBIM IPHU3HAKOM
oOpa3oBaHus siipa B 3TOM rpeOHe.
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5.5. IIporuo3 nepeMeieHus U 3BOJIOIUN ATMOC(EepPHbIX (PPOHTOB

[IporHo3 Oyayliero MOJOKEHHsT aTMOC(hEpHBIX (PPOHTOB HEPa3pHIBHO
CBSI3aH C MPOTHO30M NEPEMEUICHUS U 3BOJIIOLUHN OapuvecKux oOpa3oBaHMIA,
JI0)KOMH U TpeOHe.

Haubonee mpocTbiM M 4YacTO MPUMEHSEMBIM CIIOCOOOM OTpeAesieHUs
Oyayiiero mo-JOXeHUs aTMOc(hepHbIX (POHTOB SABISAETCS JHUHEWHAs U
HesluHelHas skcTpanosanus. Ilomyuennoe Oynyiee mnosioxeHue (poHTa
CIIEZyeT COTIacoBaTh C MPOTHO30M IEpeMeEIIeHUs] OAPHUECKUX CUCTEM.

 Ecnu oOnacte majzeHust AaBieHUs HAOJIOAAaeTcsl MO 00€ CTOPOHBI
¢bpoHTa — 3TO TpU3HAK 000CTpeHUsI (GPOHTA, POCT AABJICHHS MO 00€ CTOPOHBI
¢bpoHTa — MpU3HAK €ro pa3MbIiBaHus B Onmxaimme 6-12 4.

« ®poHT obocTpsieTcs, ecnu Hax HUM Ha ypoBHsx 700 m 500 rlla
HaOJI0JAaeTCsl PACXO-TUMOCTh IOTOKOB, a MaJCHUE JABICHUS nepes (ppoHTOM
Oosbiie, yeM pocT 3a HuM. [Ipu cxomnuMocTH NOTOKOB HaJx (POHTOM Ha
ypoBHsx 700 u 500 rlla u MeHbiieM majieHuu nepes GPoOHTOM, YEM POCTE 3a
HUM — ()POHT Pa3MbIBAETCA.

 @OpOHTHI BO3HUKAIOT WM OOOCTPSIOTCSA, €CIH OCh PaCTKEHUS
Oapudeckoro J1eopMarmOHHOTO MOJsl OJM3Ka MO HAMPABJICHUIO K M30TepMam
(bpOoHTATBHOI 30HBI.

5.6. PacuéT naBjieHHS B TOYKAX IOJIS

[TynkTsl 11 pacuéra OyAyIIero AaBjieHUs] BBIOMPAIOT MPOU3BOJIBHO, HO
Tak, 4yToObl OHM OBbUIM PABHOMEPHO paclpeiesieHbl Ha paccMaTpuUBaeMOn
TEPPUTOPUM M YHUCIO HMX OBUIO OBl JOCTATOYHBIM JJII MOCIEAYIOLIErO
YBEPEHHOTO0 TpoBeleHUs u300ap. Paccrosame Mexay OmmkammMmu
BBIOPAHHBIMU ITyHKTAMU HE JOJDKHO npeBbimarh 400 kM.

Cnocobwbl pacuéma oasieHusi 8 NyHKmMax:

* Cnoco® mepeHoca MPU3EMHOTO AABJICHUS BIIOJIb U30THIIC AT700 158101

AT__.
500
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* Crtoco0, OCHOBaHHBIA Ha pacyéTe Mo 0ApUUYECKUM TEHIACHUUSM BIOJb
IyTH IepeHoca.

B ocHoBe cmocob mepeHoca MPU3EMHOTO IaBJICHUS BIOJIb H3OTHUIIC
JCKHUT TEOPETHYE-CKOE TMOJIO0XKEHHE, YTO JIOKATbHBIE M3MEHEHUS MPU3EMHOTO
JABICHUS B 3HAYUTEIBHON CTeneHW OOYCIIOBJICHBI €ro  aJIBeKIHCH
(aABEKTUBHBIN CIIOCO0).

Btopoii cnoco0 pacuéra naBiieHHsI B TOYKaX OCHOBBIBACTCS HA yYeTe
OapUyecKuX TEHACHIMHN BIOJIb ITyTH MEPEHOCa BO3YIIHBIX YACTHII.

Aosexmuenwlii cnocob pacuéma 0asieHus 8 MoYKax noJis

JloxanbHble M3MEHEHUs JaBJIEHUS BO BPEMEHU MOXXHO paccMaTpuBaTh
KaKk CyMMY €ro 3BOJIIOIMOHHBIX (TpaHC()OPMALIMOHHBIX) U TPaHCISIUOHHBIX
(aIBEKTUBHBIX ) U3MEHEHUH.

AI[BGK]_II/I}I JaBJICHUA OCpe,ZIHéHHBIM BO3AYIIHBIM ITIOTOKOM, ABJIAIOIIUMCA
dHAJIOrOM BCAYULICTO IIOTOKA, ABJIICTCA OJHHMM H3 CYIICCTBCHHBIX (1)aKTOp0B,
O6YCJIOBJ'II/IBaIOHH/IX JIOKAJIBHBIC U3MCHCHMU: B I10JIC IIPU3CMHOI'O JABJICHU .

B nepBoMm mnpuOIMKE€HWHM NPUHUMAETCS, YTO MNPU3EMHOE OapU4ecKoe
T0JIE MEPEMEIAETCS MO HAIIPABJICHHUIO N30T HIIC AT700 WIH AT500 CO CKOPOCTBIO,

HpOHOpHHOHaJIBHOI;'I CKOPOCTH IIOTOKA HAa 9THUX ITOBCPXHOCTIX.

[Tpu 5TOM HEOOXOAMM YUET U3MEHEHUI MOIeH AT700 W AT500, KOTOpBbIE

MOTYT TPOM30WTH K MOMEHTY, IUII KOTOPOTO CTPOHUTCS IMPOTHOCTUYECKAs
Kapra.

Ha mepBoMm »3Tame mporHo3a CTPOWMTCS MPOTHOCTUYECKAS TPACKTOPHSI
cmocoboM  oOpatHoro rmepeHoca (MO JABYyM  KapTaM —  BBICOTHOM
IPOTHOCTUYECKON U (haKTHUECKOM).

CHavasla Ha NPOTHOCTUYECKOW BBICOTHOM KapTe AT700 W AT500

CTPOUTCS TpaeKTOpHs (Ha3aJl Mo MOTOKY) JJIsl TOJIOBUHBI MPOMEKYTKA BPEMEHHU
OT HA4aJIbHOTO MOMEHTa JO0 MOMEHTa IMporHo3a. [IporHocrtuueckass kapra
YYHUTHIBAET BO3MOKHBIE N3MEHEHHSI BBICOTHOTO OApUYECKOTO TOJISI K MOMEHTY
CpOKa IPOTHO3a.
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[ToyyeHHast TOYka MEPEHOCUTCS HAa (DAaKTHYECKYIO0 BBICOTHYIO KapTy U
MIPOBOJIUTCS AHAJIOTUYHAS OIEpaIds W OMpEAeIsIeTCS palioH, W3 KOTOPOTO
OCYITIIECTBUTCSA TIEPEHOC BO3AYIITHOW YACTUIBI B TYHKT TPOTrHO3a (Ha4yayio
TPaKTOPHH).

Ecny OTCYyTCTBYIOT BBICOTHBIE MPOTHOCTHUYECKHUE KAPThI, TO TPACKTOPHUS
CTpOHUTCS TIO0 (PpaKTHYECKOM KapTe C BBOJOM IIONPABOK Ha OXKHIACMBbIC
M3MEHEHUsSI 0aprYecKoro ToJiI Ha OCHOBE MPUOIMKEHHOW OIEHKH OYIyIIuX
W3MECHCHUM.

Omnupudeckue npasuna  O0as  NPUOTUNCEHHOU  OYeHKU  0)YO0yuux
u3MeHenUuti bapuuecko2o noJis

* Ha YMCHBIICHHUC CKOPOCTHU IMEPEMCIICHUA BBICOTHBIX 6ap1/1qec1<14x
O6pa3OBaHI/Iﬁ YKa3bIBaloT:

Ocnabnenne MHTEHCUBHOCTH OYaroB IMaJIeHUs WK POCTa reonoTeHIINAla
B OKPECT-HOCTSIX JAHHOTO 0apruyecKoro oopa3oBaHusl,

YBenudyeHne CO BPEMEHEM pPACCTOSHHS MEXKAY IIEHTPOM BBICOTHOTO
IUKJIOHA (QHTUUMKIOHA) M OYaroM mnajeHusi (pocTta) TreoNnoTeHIMaia B €ro
IIEpEIHEN YacTH,

Pa3Butne 6apuueckoro o0pa3oBaHHs B BHICOTY M YMEHBIIICHHE HAKJIOHA
BBICOTHOM OCH.

* IluknoH (QaHTUUMKIOH) TNEPEMEIIAETCS, OTKIOHSSCh B CTOPOHY
0O0JBIION TOJIyOCH OT MPSIMOM, COEAMHSIOUIEH €ro LEHTP C LEHTPOM ouara
najieHus (pocTa) reornoTeHana B NIepeagHeN YacTHu.

* Ecniu u3orurncel Gapudeckoro oOpazoBaHusi OJIM3KH K KPYTOBBIM, TO
IIUKJIOH (QaHTHUIMKIOH) OyJeT CMENIaThCs BIOJIb MPSIMOM, COCIUHSIONICH €ero
LEHTp C LIECHTPOM Oyara najieHus (pocta) reornoTeHuana.

* Uem MeHblle JjMHa OapUYECKHUX BOJH, TeM OOJbIIE CKOPOCTHh HMX
nepeMenIeHusl.
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* KopoTkue BONHBIL, JJIMHA KOTOPBIX B YMEPEHHBIX IIMPOTAX COCTABISET
MpUMEPHO 1-3 ThIC. KM, IEPEMEIIAIOTCSA Yalle BCETO CO CPEIHEU CKOPOCTBIO
oOLIero 3amajHoOrO TEYEHUS.

e Jlnunaeie BosHBI (7-10 ThIC. KM W 0OoJjiee) YacTo OBIBAIOT
MaJIONIOJIBIDKHBIMHA, M TIOJIE TEOMOTEHIMajda B O3TOM CiIy4ae HW3MEHSETCS
CPaBHHUTEIHHO MEJIEHHO.

OL!@HKCZ 260J1Iouuu 661]911'—[86’1(’020 noJisl no anaiu3y noJAl U3ailocunc.

3HaK U3MEHCHUS JaBJICHUA HA BBICOTaX HMMCCT 60J'II>HIYI-O YCTOﬁqHBOCTB
BO BpCMCHH, UYCM Y IIOBCPXHOCTHU 3GMJII/I, IIOOTOMY  IIPUMCHCHHC
OKCTpPAIOJIUU 34C€Ch JaCT YAOBJIICTBOPUTCIBbHBIC PC3YJIbTATHI.

« Ecmm wHymeBas wm3auiormmnca MPOXOAWT B ThUTy IHUKJIOHA
(aHTULIMKIIOHA), TaK, YTO €r0 IIEHTP OKa3bIBAETCS B 00JIACTH OTPHUIATEIbHBIX
(TOJIOKUTENbHBIX) M3AJUIOTUIIC, IUKJIOH (AaHTUIMKIOH) OyAeT YIIIyOJsIThCS
(ycunuBaThes).

* Ecnum ueHTp UMKIOHAa (AHTUUMKIOHA) HAXOAUTCA B 00JIacTh
MOJIOKUTENIBHBIX (OTPUIATENbHBIX) W3AJUIOTHUIIC, IMKIOH (AaHTULUKIOH) OyIeT
3aMoNHATHCA (Pa3pylIaThes).

Deonoyus 6bLCOMHO20 OAPULECKO20 NOJISL CEA3AHA C I80I0YUEL
NPU3EMHBIX OapudecKux 00pa308aHuilL:

* [luknoH (aHTULIMKIOH) HA ypPOBHE AT700 1581051 ATsoo’ KaK MpaBHIIO,

Oyner yriayOomsaThesi (yCWIMBATBhCS) MpU €ro yriyoneHuu (yCWICHUH) Y
noBepxHocTy 3emiu. OIHaKo, OCIe HAaYaBIIETrocs 3aroJHEeHHs (pa3pyLueHus)
LMKJIOHA (AHTULMKIIOHA) Y TIOBEPXHOCTH 3EMJIM B CPEIHUX CJIOAX Tpomnochepbl
HEKOTOpOE BpeMsi elI¢ MPOJA0KACTCS ero yriryoneHue (yCuieHue).

* Hanbonee cymiecTBeHHasi epecTpoiika BBICOTHOTO OapUUeCKOro MoJs
IIPOUCXOJIUT, KOTJA JBA BHICOTHBIX IUKIJIOHA (AaHTUIIUKIIOHA) OOBEAUHSIOTCS B
OJIHY OOIIMPHYIO OAPUUECKYIO CUCTEMY.

[Tocne orieHKH BO3MOXHON MEPECTPOUKH BBICOTHOTO OApUUECKOTO TOJIS
OKOHYATEJILHO CTPOUTCSI TPACKTOPUA M €CIIA B UCXOJIHBIM CPOK HE OXKUJIACTCS
ABOJIIOIIMU U aHOMAJIbHOCTH MEepeMeEIIeHUsT OapuuecKux o0pa3oBaHuil y 3eMiu
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BAOJIb JIMHUU IICPCHOCA, NABJICHUC B HaYaJIbHOM TOUYKE IIEpCHOCa B HCXOI[HLIﬁ
CPOK IIPUHUMACTCA 3ad IIPOTHO3UPYCMOC NABJICHUC B IIYHKTC IIPOTHO34a.

[TpakTruecku Becerna 6apuueckrue o0pa3oBaHus UCHBITHIBAIOT O0Jee WK
MEHEE CYLIECTBEHHYIO HBOJIIOLMIO, TO3TOMY K HCXOJHOMY JaBJICHHUIO B
HAYaJbHOW TOYKE TPACKTOPUM HEOOXOAMMO BBECTH COOTBETCTBYIOLIYIO
MONPABKY.

960]”074MOHHCZ}Z nonpaeska.

* Ecnu paccMarpuBaeMblii MyHKT MPOTHO3a OKAXETCS BOJIM3M IIEHTpa
UKIJIOHA (WJIM BOJIM3U OCH JIOKOWMHBI WM TPeOHs) Y MOBEPXHOCTU 3€MIIU, TO
nomnpaBKa MPUHUMAETCS PABHOW BEIMYMHE OKUIAEMOI0 M3MEHEHUS JaBJICHUS
B IEHTpe Oapuueckoro ooOpa3zoBaHusi (OCu JOKOWHBI uiu rpedHs). [lpu
YCUJICHUM AaHTHUIIMKIOHA WM 3aloJHEHUM IMKJIOHA TompaBka OyaeT
MOJIOKUTENIBHOM, MPHU YIIIyOJICHUU IIUKJIOHA WK Pa3pyLICHUH aHTUIUKJIOHA —
OTPHUILIATEIILHOM.

e Jlns TyHKTOB, KOTOpBIE OKaXyTCsl Ha YHAICHHUH OT OapUyYeCKUx
IEHTPOB (WM oceil GapuuecKux JIOKOWH WM TpeOHel), BeIMYUHA MOMPaBKU
Oepercs  MPOMOPIUMOHAIBHOW  OXHJIAEMOMY HW3MEHEHHWIO JaBJICHUS B
OapuyecKoM IIEHTpa U BPEMEHH, B TE€UCHHE KOTOPOTO JAHHBIM MYHKT OyneT
HaXOJUTHCA B OOJACTH OapUYEeCKOro OOpa3oBaHUS y TMOBEPXHOCTH 3EMIIH.
3HaYCHHE MOMIPABKH MOKHO OTIPEICTUTh, HHTEPIIOIUPYS BEINYUHY U3MCHCHHUSI
JaBJICHUS B 2-X COCEOHUX OapUUYECKHMX ICHTPax, MEXAY KOTOPBIMH OyIeT
HAXOJUTHCA MyHKT MPOTHO3A.

llonpaska Ha anomanvHocmsb nepemewjerust bapuiecKux 00pa308aHuiL:

Korma oxwupaercs, yto Oapuueckue oOpa3zoBaHus y 3emiid OyAyT
MEePEeMEeIaThCsl B PE3KOM HECOOTBETCTBUU BEIYIEMY MOTOKY, CIEIYET BBECTU
JOTIOJIHUTENIBHYIO OMPABKY HA AHOMAJIbHOCTh IIEPEMEIICHHUSL:

* B HemocpeacTBEHHON OJIM30CTH OT MECTa OXKHIAEMOTO TOJIOKEHUS
O0apuyecKkoro IEHTpa dSTa TOMpaBKa paBHA PA3HOCTH MEXKIY 3HAUYCHUSIMU
JABJICHHUS] B MUCXOJHBIN CPOK B LEHTPE IIUKIIOHA (AaHTUUMKIIOHA) y 3€MJIU U B
HavyaJIbHOM TOYKE MyTH NIepeHoca, MOJy4eHHOM 0e3 yueTa aHOMaJIbHOCTH.
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° I[J'IH IIYHKTOB, HaXOJIsAIOIUXCSA B TOM HJIM MHOM YAAJICHHM OT LCHTpA
a0CoOJIIOTHAsA  Be-JIWYHMHA I[OHOJ'IHHT@JIBHOﬁ ImorpaBKku, COOTBCTCTBCHHO,
YMCHBIIACTCA.

* [Ipu 3HaUMTETHPHONW aHOMAJIBHOCTH IEpPEMEILECHUs 0oJiee MpUueMiIeMbli
pe3ysbTaT MOJy4aeTcs, €ciad OpaTh IyTh NEpeHoca HE BJOJb HM3O0THUIIC, a
napajuleJIbHO TPACKTOPUU OXKHUAAEMOI0 MEpEMEIEeHUsT 0apuuecKoro LeHTpa y
noBepxHocTu 3emid. CKOpOCTh MEPEHOCAa MPUHUMAETCS PAaBHOM OKHUIaeMOM
CKOPOCTH IE€pEMEILIEHUSI OAPUIECKOTO LIEHTPA.

Ogopmaenue npoeHocmuyeckou Kapmol

JInst Kaxao0ro MyHKTa pacd€r MPOU3BOIUTCS MO BO3MOXKHOCTH JBYMS
cnocobamu. Pesympratel cpaBHuBaOTCa. [lpum  XopoimieM corjacoBaHUU
3HAQYEHUM JABJICHMs, PACCUMTAHHBIX JIByMsl cIocobamu, 3a OyaylIyro
BEJIMYMHY MOKHO MPUHSATH JH000€ U3 3HAYCHUH JaBJICHHUS, TUOO UX CpEIIHEE.

Ecnu naHHbIE 3HAYUTENBHO PA3IMYAIOTCS, TO, BO-TIEPBBIX, HEOOXOAMMO
BBISICHUTh TPUYHUHBI PACXOXACHUS (YTOYHUTH TPACKTOPHUIO, IEepPecYUTaTh
3HAQ4YEHUS U T.J.) U PELIUTh, KAKOMY CIIOCO0Y OTJaTh MPEANOYTEHUE.

[Ipu OblcTpOM NepeMenieHun OapuyecKnx 0Opa3oBaHUN M BO3IYIIHBIX
YacTHlLl, JIy4lllue pe3yabTaThl JAeT, KaK MPaBHUIIO, MEPBbIA crocod (B ciydae
OBICTPOro MepeHoca Mpolecchl TpaHC(hOpMAaIMM HE YCIEBAIOT 3HAYMTENIBHO
POSIBUTHCS).

Korma BOMM3M 1aHHOTO TIYHKTa TIPOTHO3a HE OXHJIACTCA SIPKO
BBIDQXKCHHBIX ~ OapuWye-CKMX  IIEHTPOB, a TaKXKe TMPH  OTCYTCTBUH
IIPOTHOCTHYECKHUX BBICOTHBIX KapT — JIy4YITUE Pe3yiIbTaThl, KaKk MPaBUiO, AacT
BTOpO# crioco0 pacuéra.

3aTeM npoBoasATcs n3o0apel yepes S rlla (mpu HEOOXOIUMOCTH MOXKHO
IPOBOJUTH  TNPOMEXKYTOYHBIE  M300aphl), TMOCIE YEro  MPOU3BOIUTCS
COTJIaCOBaHUE OCOOBIX TOUEK MO (LEHTPhI OapuyecKux oOpa30BaHUM, OCEH
Oapuueckux JI0KOMH U rpedHeit). [lociie mpoBeaeHUs n300ap B MOJIC AaBICHUS
MOTYT OOHApYXKMBAThCS JETald, HE TMPEAYCMOTPEHHBIC paHEe — CMEIICHUE
IICHTPOB OapHUYeCKUX O0Opa30BaHMM, W3MCHCHHE ITOJIOKCHHS aTMOCHEPHBIX
(GpOHTOB, J0KOUH U TpeOHEI.
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HonyquHaﬂ IMPOTHOCTHUYCCKAA KapTa CHHOIITHUYCCKOTO II0JIOKCHUA
SIBJISICTCSI OCHOBOM JJIA 6y,ZIy1HCI‘O IIPpOrHo3a YCJ'IOBI/Iﬁ IIOTI'0ABbI.

5.7. OneHka npu3eMHON NPOrHOCTHYECKOH KAPThI

[Ipu ommbOke B MOJOXKEHUM LEHTpa OapuuecKkoro oOpa3oBaHUs, HE
npesbimaroneit 200 KM — OIeHKa HE CHUKAETCS.

[Ipu ommbke B TMOJOXKEHUH IEHTpa OapuuecKoro oOpa3oBaHus,
npesbimaroniet 200 kv, Ho He Oonee 500 kM — oueHka cHuxkaerca Ha 0.3
Oasna.

Ecin ommOka B TOJOXKEHUMH LEHTpa Oapuueckoro oOpa3oBaHUS
npesbiaer 500 kM, oneHka cHukaercs Ha 0.5 6amos.

Ecnu oOpa3zoBasics HOBBIM OapHYeCKUMl LIEHTP WIM CYIIECTBYIOIIMIA
ucue3, 4YTo He ObUIO MPECKa3aHo, OLeHKa CHIbKaeTcs Ha (0.5 6aioB.

Ecou oxumanoch o0pa3oBaHHME HOBOrO OapHUYecKOro IIEHTpa WIIH
HMCUYE3HOBEHHE CYIICCTBYIOIIET0, YTO HEe OBLIO MpelcKa3aHo, OIleHKa
cumwxkaercs Ha 0.5 6auios.

Ecnu ommbka B MporHo3e MHTEHCUBHOCTH LIeHTpa He npesbimaet 4 rlla,
OIIEHKA HE CHUXKAETCSA; €CJIM olnOKa npeBbimiaeT 5-9 rlla, — olleHKa CHIKaeTCst
Ha 0.3 Gamra, ot 10 go 14 rlla — ma 0.5 Gamra, 6oxee 15 rlla — orenka
cHUkaeTcs Ha 1 Ga.

Eciu ommOka B monoxxeHun ¢poHTa Ha BCEM MPOTHKECHUH HE
npesbimaeT 250 kM, orieHKa He cHkaercs, ommobka ot 250 mo 500 rlla —
ornieHka cHmkaercs Ha (.2 Oamma, ommOka mpeBbimaet 500 kM — oIeHKa
cumwkaercss Ha 0.5 Oamma. Ecnu poHT He Obul naH, HO OH (DaKTUYECKH
HaOJII0/1aJICS 1 BBI3BAJI YXYAIICHUE TTOTO/IbI, OIICHKA CHIbkaeTcs Ha (.7 Gamna.
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3akJIoueHue

[To muenuto C.A.boptaukoBa (I'mapomeruentp Poccun) k amoxaibHbIM
JOCTUKEHUSM 3€MHOW IUBWIM3AMKU MOKHO OTHECTH PAa3BUTHE W BHEIAPECHUE
YUCJEHHBIX (TUAPOJMHAMUYECKUX) METOJIOB MPOTHO3a IMOTroJbl M CO3JaHUE
ABTOMATU3UPOBAHHON  CHUCTEMBI  TIOJTOTOBKM  HEOOXOIMMOW  MCXOJHOM
uH(popMaIuu. DTO TMO3BOJMIO TMOBBICHTH OMPABIBIBAEMOCTh KPATKOCPOYHBIX
nporHo3oB 10 90 % uW CyHIECTBEHHO NPOJBUHYTH pEIIEHUE 3a]a4
JOJATOCPOYHOIO MPOTHO3a MTOTO/IbI.

VYenemHoe BHEAPEHUE YHUCICHHBIX METONOB  IIPOrHO3a  IIOI'OJbI
0Ka3aJ0Ch, OJHAKO, MAJOW3BECTHBIM M IPAKTHYECKH HE MOIMYJSPUIUPYETCS
CUHOIITUKAMH, COCTABJISIOIIMMHU HTOTOBBIE CBOJKM MOTOABI M HMEIIINMHU
OpsMOl  JIOCTYNI B CpeACTBa MaccoBod HH(popmanuu. Mexay Tem s
YBEJIMUEHUS NpeJena MPeacKa3yeMOCTH aTMOC(EpPHBIX MPOLECCOB TpeOyeTcs
CHUHTE3 HE TOJIBKO METOJOB JMHAMUYECKOW M CUMHONTHYECKOW METEOPOJIOTHH,
HO M BCEX E€CTECTBEHHBIX HAayK, & B KOHEYHOM HMTOI€ — pPA3BUTHE HOBOTO
MHPOBO33PEHNS, aICKBATHOTO PEAIIBHOCTH.

B mponecce nManeKTHYECKOTO CTAHOBJIEHUSA NPEACKA3AHUS ITOTOJIbI
ONepaThBHAs TMPAKTUKA TOKa3ajla pPABHOLICHHOCTh W B3aUMO3aBHUCHUMOCTh
CHUHOINTUYECKUX U YHCICHHBIX METOJIOB MPOTHO3a M HEOOXOIUMOCTh UX
cuHTe3a. I[IpOTHBOCTOSIHME  CHUHONTHUYECKONO W THMAPOJAMHAMHYECKOTO
HaIpaBJICHUM MOXXHO pacCMaTpuBaTh II0 CYLIECTBY KakK YAaCTHBIM Clly4yau
HEOCO3HAHHOTO PEIIEHUsI OCHOBHOTO BOMPOCAa MUPOBO33PEHUSI 00 OTHOIICHHUH
MaTepud U CO3HaHUS. AHAIU3 JOCTUKEHHN 3€MHOW IUMBWIM3ALMUA B LEJIOM
MIO3BOJISIET JATh JUAJICKTUUYECKUM OTBET HA 3TOT BOIPOC: MATEPUS U CO3HAHUE
— paBHOIICHHBI (PKBUBAJICHTHBI, HO HE TOXXJIECTBEHHBI) U B3aMMO3aBHCHMBI.
[IpencraBieHHOE MUPOBO33PEHHE MOXKHO OIPEACIUTh KaK IHATCKTUYECKUN
pean3M.

Crnenyer OTMETHUTB, YTO PA3BUTHE YHMCIIEHHBIX METOJOB ITPOTHO3a TAKKE
MIPOUCXOWIIO JNHAJIEKTUYECKH: HMEIO MECTO M3BECTHOE NPOTUBOCTOSIHUE
MEXAY MpUBEPKEHUAMU (UIBTPYIOLIUX, KBa3UIreOCTPO(YUUECKUX METOJ0B
IPOTHO3a, U METOJOB IPOTHO3a IO IOJHBIM YPAaBHEHUSM THMIAPOJWHAMUKH.
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HaunbGonee »¢phekTUBHBIM M 371eCh OKa3alCs JHAICKTHYCCKUN CHHTE3 JTHX
METO/JIOB.

JlinrensHOe BpeMsl pelajics BOINPOC 00 ajanTalMM JBWKEHHUS K
reoctpouyeckomMy, Moka He ObLI JaH AHMAJEKTUYECKHM OTBET M Ha 3TOT
Bomnpoc. Ilpucnocobienue nosnel BeTpa U JaBICHUS] OKa3bIBAETCSI B3aUMHBIM:
€CIM  HauyaJdbHBIH  pa3Mep  BO3MYUICHMM  MEHBIIE  XapaKTEPHOIO
TOPU30HTAIBHOIO MacmTaba, IOoJE [NaBICHUS MPUCIOCA0IMBAECTCS K IOJIO
BETpa, B IPOTUBHOM Cllydae IIOJ€ BETpa IPHUCIOCAOIUBAETCS K IIOJIO
JaBJICHUS.

O¢ddexTuBHBIM  €cIOCOOOM  OMEPATUBHOTO MPOTHO3a MO  TOJHBIM
YpaBHEHUSIM THJIPOJUHAMHUKHN OKAa3aJIOCh TUAJIEKTUUECKOE PEIlIeHHe 3a/1auu 00
ajanTaly peajlbHBIX MOJIEH BETpa W JaBJICHUS C MPUBJICUYCHUEM AlPUOPHOM
CUHONTHYECKOW MH(OpMAIMU 00 OCHOBHBIX MOT0A000pa3yOIIMX Mpoleccax B
atMocpepe.

Ha pyOexe »mox cTamo MOHATHBIM, YTO AaTMOC(EpPHBIE MPOLECCHI,
OTIpEICTISAIONINE TTOTOAY U KIMMAT Ha 3eMJjie, UMEIOT MPSIMYI0 3aBUCUMOCTD OT
COJJHEYHON aKTUBHOCTH WJIM OT HMHTEHCUBHOCTH COJHEYHOTO BETPa,
MOCTYNAIOMIETO Ha 3€MHYI0 MOBEpXHOCTh. CTanu NOSBIATHCA IPOrHO3bI
COCTOSIHUSI COJHEYHOM TIOBEPXHOCTH U, Kak CIEJICTBUE, AKTHUBU3ALUU
oOpa3zoBaHusi OapUUECKUX CHCTEM B 3eMHOU aTtMocdepe. B Hacrosiiee Bpems
Ha ocHoBe 3HaHWM (pu3uku ConHua pa3paldaThIBarOTCs aJleKBATHBIE HAYYHbIE
MIPOTHO3BI TIOTOJIBI U KITUMATA.

C npyro#i ctopoHsl, B nocieanue roapl XX u B HacTynubiieMm XXI| Bekax
BHUMAaHUE YUYEHBIX MPUBJICKIO BO3PACTAIOIICE KOJIMYECTBO KATaCTPOHUUECKUX
IMOCJIEACTBUMN OT CTUXUMHEBIX U OITACHBIX SIBJICHUM ITOTOJIBI.

Ycrexu COBpeMEHHON HayKu B OOpbOE CO CTUXUNHBIMHU OCJICTBUSIMH HE
CTOJIb BIEYATIISIONIN, KAaK MHOTIA TIPEICTABIACTCS. ITO CBA3AHO MPEXKIE BCETO
C OCOOCHHOCTSMHM CaMHX SBJICHHH, TO €CTh C WX KPaTKOBPEMEHHOCTHIO,
BHE3AMHOCTHIO, BBICOKOW JOJIEW CTOXAaCTMYHOW coctasistoniei. Kpome Ttoro,
CTATUCTUYCCKUN aHAIHM3 Pa3IMYHBIX MMPUPOIHBIX KaTacTpod | yiiepOda oT HUX
MOKa3bIBaeT, 4YTO Ha (OHE OTHOCHUTEIHHOTO HEOOJBIIOr0 YHCIA KEPTB
OTHIETBHBIX YaCTBIX COOBITHH PE3KO BBIACISAIOTCS PEIKUE CIydah C
aHOMAaJTbHBIM KOJIMYECTBOM TOTHOIITHUX. N3BecTHO, 9TO
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CynepKaTacTpo(UIHOCTh PEKUMa XapaKTepHA TaKXKe IS W JJIS TaKUX BUIOB
CTUXHUUHBIX O€JICTBUI, KaK yparaHsbl, llyHaMHu, CMEPYH, yJapbl METEOPUTOB.

KaractpodpuyHocTe penkux CcoOOBITMH  ONpPENeNnseTcs MIHOBEHHBIM
BBICBOOOKJICHUEM OIpOMHOW »3Hepruu. Hampumep, cymmapHas 3Heprus
IPOUCXOASIIEr0 MPUMEPHO pa3 B IO/l CUIBHOTO 3€MJIETPSACEHUS] MarHUTYAOU &
B COTHIO pa3 IMpPEBBIIIAET HEPTUIO TepMosiiepHOH OOMObL. CoBpeMEHHbIE
HCCJIEIOBAHMS TIOKA3bIBAIOT, YTO MPOLECCaM MOATOTOBKM TaKUX COOBITHI
COMYTCTBYIOT onpeaeiIeHHbIC buznyeckue 3¢ heKTsI, JIOKaJIbHO
MPOSBISIONINECS B 3eMHBIX cdepax. [IpuHATO Ha3pIBaTh UX MPEIBECTHUKAMU
WM OpeauKkTopaMu coObiTui. Hambosnee M3ydeHHBIMH C 3TOM TOYKH 3pEHUS
ABISIIOTCS uTOoCc(epa, atmochepa u noHocdepa. Ilo xapakrepuctukam 3THX
MPEABECTHUKOB MOXKHO CYJIUTh O BEJIMYMHE U BPEMEHU OYIyIIEro BEPOATHOIO
coOpiTua. Takum  oOpa3oM, OCYHIECTBIIsIE  IUIOOATBHBIM ~ MOHUTOPHHT
IPEJBECTHUKOB Ha MOBEPXHOCTU M B arMocdepe 3eMiiu, MOXXKHO O0ECHeunuTh
npeackasanue karactpod. s 3Toil menau MepCeneKTUBHO HCIOJb30BaTh
KOCMUYECKHE CPEACTBA JAUCTAHIIMOHHOI'O 30HIMPOBAHUSA 3EMJIM COBMECTHO C
CETBIO CIEUATM3UPOBAHHBIX HA3EMHBIX CTAHIIUU.

[To nanueiM BMO npuponnsie katactpodsl MupoBoro macimrada B 90%
Clly4aeB CBA3aHbl ¢ morofoi. Ilpum 3ToM BenuuMHBI ymIepOOB U KEPTB B
HACTOSAIIEE BpPEMS MMEIOT YCTOMYMBBIM POCT IO CpaBHEHMIO ¢ XX BeKOM. B
nepuof ¢ 1985 mo 2005 rr. B mupe yiiep6 Bo3poc noutu B 10 pa3, JOCTUTHYB
Tosibko 3a 2005 rox 159 mupa. mosmapoB. Yuciio 6€3BO3BpATHBIX MOTEPh WIIH
KEPTB yBEIMUUIIOCh B 15 pa3, cocraBus B 2005 rogy 92 ThIC.4eI0OBEK.

C opHOW CTOpPOHBI, YyKa3aHHas CHUTyalusi OOBSCHSAETCS TEM, 4YTO
MPOM3OIIEAIINE B MOCIEIHUE NCCATWIETUS MPOUUIOro Beka W B Hadaie XX1
BEKa B MHUpPE NPHUPOAHBIE KAaTacTpo(dbl, KyJa OTHOCIT M OMNAacCHbIE MOTOJIHbIE
ABJIEHUS, UMEIOT TEHACHIMIO 3HAYMTEIIBHOIO BO3pPACTaHMsS 4acTOT. Tak, Io
naHHbiM Ha 2005 r1Oox €XKEeroAHblii MPUPOCT YIOMSIHYTHIX SIBICHUNA B MHpPE
coctaBun 18%, a B Poccum — 6,3%, u, COrTacCHO HAayYHBIM SKCIEPTHBIM
ouenkam OOH, TenaeHnus B Onvkaime 1ecATUIETUS COXPAHUTCS HA JAaHHOM
ypoBHe. C Apyroi CTOPOHBI, POCT YHCIEHHOCTH HACEJIEHHsI MUpPA (B HACTOSAILEE
Bpemsi Oojiee 6, 5 MIIpJ. JIEJIOBEK), a TAaKKe pa3BUTHE MHUPOBOTO XO3sMCTBA
yCYTryOJsItOT MOCHEACTBUS U TSHKECTh MPOTEKAHUSI PUPOJIHBIX KaTacTpod.
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Tax, Hampumep, B XX| Bexe Hanbomnpime BennuuHbl yiiepoa (32% ot
o01ero), MakcUMajbHBIE KOJM4ecTBa MOTHOmuX (26%) W MOCTpamaBIIAX
(32%) BBI3BIBATIM HABOJHEHUSI U TPOITUUECKHUE [IUKIIOHBI.

OTcrofa, yBeIMYEHHE PUCKA OIMACHBIX SIBJICHUI MOrobl MpHOOpeTaeT
XapakTep MHPOBOW MpoOsieMbl, TpeOyromeld pa3pabOoTKM COBPEMEHHBIX
Hay4YHBIX MPHUHIMIIOB pelieHus. B 3TOH CBsSI3UM CTAHOBUTCS 4Ype3BbIYAIHO
AKMYaibHbIM COBEPIICHCTBOBAHUE M3BECTHBIX METOJOB CHUKEHUS pPHCKa
omacHbIX sBAeHMN Toronabl (OS) u pa3paOOTKH HOBBIX BO3MOXKHOCTEH HX
OLICHKM M YIpaBiieHUs. BaxHOCTh Takod padOThl OOYCJIOBJIEHA HE TOJIBKO
CYUIECTBEHHBIM MAaTEpHUaJbHBIM yIIEPOOM, CBSI3aHHBIM C TMPUPOIHBIMU
KaTaKJIM3MaMHU U KaTacTpodaMu, HO ¥ C 3HAUYUTEIIbHBIMU JIFOJICKUMU OTEPSIMHU.
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