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BBEIIEHVE

PasBuTHE HAPOIHOI'0 XO3AlCTBAa CTPAaHH TPedyeT COOTBETCTBYI-
Wero I'uIpoMeTeopoJIOTHIECKOro olecnevyeHusa. TpyIHO HA3BATH OT-
pacrs HAPOTHOT'O X03fA#cTBa, KOTOpasd IpHM IUIAHWPOBAHUM WII OCY-
meCTBIEHUHE CBOUX 3alad B olpeliesieHHo# Mepe He s3aBucesa GH OT
NOTOMHHX ycJuoBuil. OCOGEHHO CoJibiMe YOHTKE OT HEeOJIaTONPUATHHEX
ﬁoronnﬂx'YCnénnﬁ'HécyT Takﬁe dTpaCﬂH, KaX CceJbCKoe XO03fHCTBO,
TPAHCIIOPT, CTPOUTEABCTBO ¥ Ip.

CpaBHATENBHO TOUHMH I cBOeBpeMeHHH{t IPOTHO3 NOT'OIH II03-
BOJUIT He TOJBKO IPABUIBHO ILIGHMPOBATH HPOBOIMMHE PACOTH, HO
7 He IONYyCTHTE Bosle#lcTBUe Ha HUX HEGJIATONPEATHHX NOIOIHHX
youopmit. lMeHHO MOSTOMY NADTHEA ¥ UPABATENHCTBO COBETCKOTO
Comsa cucTeMATHYECKN YMEJANT BHEMAHUE METEOPONOTHYECKOMY 06ec-
NevYeHmd HapoIHOI'o XossicTBa., 06 9TOM CBHUETEJILCTBYET TOT faxT,
470 mMeTeoposorumdeckana cuyxda CCCP HenpepHBHO OCHANAETCA TaKu-
Mi TEXHUYECKUMM CPelCTBAMMA, KAK METeODONOTHIECKUE CHOYTHAKA,
BHCOKOIPONBBOMUTENEHNE BJIeK TPOHHO—~BHINCIUTEbHHe MammH:( 9BM) ,
CnenVAIMSHPOBAHENEe KOpalau ¥ Hp. MMeHHO ¢ MOMONBND COBPEMEHHHX
9BM cTas) BO3MOXKHHM IPOI'HOZ METEOPOJOTMIECKUX DJIEMEHTOB MeTo-
Ay ITWHAMAYECKO# MeTeopoJorumd, KOTOPHIl NaBHO 3aHAT IOMUHU-
pwnmée TNOJIOKEHNE B ONepaTuBHOR padoTe.

Oco0eHHO GoJiblloe pa3BUTHE IOJYYWIM TUIPONUHAMIAYECCKEE Me-
TOIH IPOTHO3a MeTeopan@rnqecxzx'3ﬁemeﬁTOB 110 OOJBUMM TEppu-~
TOpUAM. CPaBHUTENBHO MEJJICHHO DasBUBANTCA METONH DETMOHATE~
HHX ¥ CBASAHHHX C HUMU JIOKAJBHHX [POIHO30B IOTOIH. Mexmy TeMm
IJIA HAPOJMHOT'O XO3diicTBa CTpaHH Bce GoJbliee 2HAUEHHUE nprodpe-
TanT UMEHHO STH BHIH HPOI'HO30B. [I059TOMy ABHO Ha3peJss OCTpad
HEeOOXOMMMOCTE NPHCTYIMTH K paspaoTKe MeTONOB U ONEepaTHBHHX



CXeM DEerHOHAJBHHX IIPOTHO30B IIOII'0OIH.
HacTosmas padoTa NocBaAmeHa pa3paCoTKe ONepaTHBHHX CXeM
PErHOHAJNBHOT'0 YUCJEHHOI'0 IPOTHHO32 METEOSJNEMEHTOB NPH JeTalb—
HOM y4eTe BIMAHNA JIOKAJIBHHX OCC(O0eHHOCTeR (ia OCHOBHOM peJareda) .

PaGoTa COCTOMT M3 HNATH TVIAM ¥ 3aKINYEHUA,

B nepsoi#l ruaBe mpoBeleHa RilaAccHimKaAImMg aTMoc@epHHX Ipo-
IecCoB ¢ yUeTOM KUHEMATINEOKIX ,, TUHAMIYeCKIX U TepMOTEHAMA~
YecKEX cBOfiCTB, ompeleldmmX XXApakTep MaTemaTHieckodl dopmy-
JUPOBKE 3aJlau¥l ¥ CIOCO0 ee pelmmeeHud. SHech Xe NPUBONATCA MUC-
XOIHHE YpaBHEHUA NMHAMWKM W TeSIPMOIMHAMEKY LIA KpyHHOMacmTad-
HHX aTMOCPepHHX NPOLEeCCOB W MIBJIATANTCA OCHOBHHE MPHUHIUIH DPe-
THOHAJNBHOT'O YHCJEeHHOI'0 INPOIHOBEA.

Bropad rviaBa NOCBANEHA BOIIPOCAM BIMAHAS oporpafum Ha Bep-—
TUKANBHHE IBEXCHUA.

B TpeThelt ryiaBe npEBOIMTCH eIMadaTHYecKad cXeMma NpOTHO3a
TeonoTeHIMaNa ¥ BEePTHKANBHHX IImuxeHmit Hal ropEEMu paftonavm,
Ocoloe BHMMAHUE yHIeJisAeTcH BHBOOIY COOTHOMEHM 1A POPH30HTANE-
HHX COCTABIAKUMX CKOPOCTH BETIDER M CIeNOBATENEHO, TPOTHOCTH-
YECKUX .COOTHOWEHUH HAN TODaMH.. . |

B wersepToil IMIaBe NpenIoReHicA HeaiuadaTWdecKas MOMEJb Ipo-
THO3a C ytle'.fom IPATORA TeIIa BeJelcTBrr (a30B0I'0 IpeBpalleHus
BIaru, BHBOIMTCS ypaBHeHWE IJIfi NepeHoca BIATW ¥ JNaHH pe3yiab—
TATH PACYETOB. il

B naro#f ryaBe mpUBOIMTCA CX({EMA PEI'MOHAJBLHOI'O NPOIHO3a LIA
MeJRO% ceTKM C pealbHHMM IOPEI3MHTAIHHHME I'DAHMYHHMU YCJIOBHAMA,
KOTOpHEe OepyTcA M3 MpOTHO3a II0 KpymHo# ceTke. PaccmaTpusabTes
BOIIDOCH COTVIACOBaHMA pemeHu#t Hisa rpaHune Mexxo# ceTwu. IIpuBO-
IMTCA NpEMEp MPOTHO34.



B sarmoyeHU:r HaMeuda.eTCA HNEPCIeKTWBA DPaSBUTUSA HCCIeNoBa—
HU{ 110 PeTMOHAJBEHHM IIDIOTHO3aM.

llanHas padoTa ABIAe'TCA PESYJAbTATOM BHIIOMHEHNA HAYIHO-MC—
crenoBaTeJbCcKux TeM B 3axHUTMI no csomHoMy miaxHy HUP u QKP
TYIMC (uEHe T'ocKOMIHIDIOMET) :
% 10.4, I966-I1967rr. ,le T'ocperucrpammm 68076870,
% 9,4, 1968-1969rr. ,l» I'ocperncTpammuu 68049755,
J8BH-T9-70, 1970-1971rT, Wlocpernetpary 70044418,
$%2.02.009,1972-1973rr, l'ocperncTpamym 72046740

ABTOp BHpaxaeT INYOOKYD IPHSHATENBHOCTH ¥ GIATONAPHOCTH
IOKTOPY QUSUKO-MATEMATHYECKNX Hayk, mpodeccopy MLV II.H.Be-
JIOBYy 3a IMOCTOAHHOE U BHUMATEJBHOE DPYKOBOLCTBO 3To# padotoil.
ABTOp cuYuMTaeT CBOMM UDPMATHHM JOJTOM BHPASHTH OJATONAPHOCTE:
KaHmmraTaM @usnko-matTemaTndeckux Hayx C.A.Bemoycosy u P.H.
Hosamse, Raﬁmmﬂ'reorpa@qéém ﬁayic'H';B.‘IdrbBa'.use' o ivie
[EHHHE COBETH I NONUEDHKY IPU OCCYRNEHUN OTHEJBHHX BOIPOCOB,
paccMaTpHBaeMHX B JUCCE@pTaluu, a Takxe coTpyiHmkam Bl AH
T'CCP n snadopatopru 9BM SaxHUTMI, Joe3HO TpeNocTABUBIMNM BOS-
MOXHOCTH IpPOBEJieHIA pacueToB Ha 9BM B TeueHue pAma Jer.



TMABA T

OCHOBHHE YPABHEHIA TWIIMPOTEPMOIVHAMAK LS PRTUOHAIEHOTO
QICIEHHOTO IMPOTHIM™A METEOPOIOIMUECKIX SEMEHTOR

§ I.I. Kraccuburaims ammoccPepHHX IPOLEeCcCOB ¥ PeTHOHANbHHEMR
YUCJEHHH ITPOTHOS

Tonmaa cmerema ypaBHermmifi TepMOTUIDOIMHAMMKYE OINHOBPEMEHHO
OIMCHBAET BCe aTMOCPEDHHE  NIBIKEHUA, OT PACIPOCTDAHEHHUS 3BY-
Ka I 10O IBUXeHUI B cucTewme: odmeidt mupkyasmun artvocdHeps. Coc—
TOAHWE ATMOCHEepH B JNaHHHIE 'MIOMEHT BpEMEHN - HOTOJ2 ~ ABIASTCH
PesynbsTaTOM ONHCBPEMSHHOI')) ' BaamolneficTBIA BCeX STUX IBEXEHUM.
OmHAKO ypaBHEHMA TePMOTTINPIO)IMHAMAKE UPe3BHUANHO CIOEHH, X
WA PelleHud MX NPUXONUTCHA [YTHpOmaTh. If YIpOmMeHUS CHCTEMH
ypaBHEHII HEOOXOINMO IPOBIEICITH COOTBETCTBYNYD KIACCUIMEAITN
aTMOCOEDHHX ITpONecCcOoB. IIpm: (®TOM CIeNyeT 3HATH OCHOBHHE CBOf-
CTBa M3YYaeMpr'o Ipolecca., (0)TJImyaimee ero OT OCTANBHHX, X
chOPMyIMpPOBATE YDABHEHNA 3:a)ladf U IPAHWYHHE YCJIOBUA TAK,qTO-
OH OHN NPaBWIbHO OTPARAIM :HITH cBoftictBa, Takum o6pasom, Ipu-
XOJM K HeOoOXOIVMOCTU I{JI(B.(G(CIH@III{&M aTMocepHHX IIPOLECCOB IO
WX OCHOBHHM cBoficTBaM.

Ilo cymecTsyHmei maccmdimmcam t/8/7 /I4/ 116/, 20/ 131 /;
/32/,/55/,/74/,/78/ n m.) B 0cHOBHOM pasImIanT TP KIacca
aTMoCHEPHHX NTPONEeCcCOB: MEBIKIDO,Me30 ¥ MAKpoMacuTada. B HACTOS-
llee BpeMA C pasBUTUEM BHMUICUIMTENBHOE TEeXHUKM, OOJBIME yCle-
XU NOCTUIHYTH B UNMCJIEHHHX MIESTONAX IPOTHO38 METEeOPOJOrNYsCKUX
9JIEMEHTOB NO GOJBUNM TEPPWMITCOPUAM, DACHPOCTPAHANMMXCA HA HEC-
KOJBKO THCAY RUIOMETPOB. lVIweslorca ONpelelieHHHEe YCIeXy & B Ie-
JI¢ IIDOTHO3a Me30METEODOMOIMIHMECKIX TPOLUECCOB, DA3BHBAKIMXCH



Ha IVomalfX ¢ I'OPH3OHTAJBHHNMI PasMepaMi TOPANKA NECATKOB Kii-
JIOMETPOB. IIpil BTVX IPOTHOZAX OCTANTCA HEYYTEHHHMZ ABJIEHUA,
MacHTa0H KOTOPHX COCTABIANT COTHH KaIoMeTpoB, K oTimv mpome-
EYTOUHHM MacmTadam OTHOCATCA IPONEeCCH HA aTMocPepHHX PpoHTaX,
B OTHGTBHHEX YacTaX IMKIOHIYECKNX o6pasoBaHmit ¥ mpeodiramammad
YACTH JIOKATBHHX oporpa@nqecxﬁx BosmeficTBUl, UIpalNMe IOYTH
PEMamiy® POk B GOPMUDOBAHNN TOTONH HAJ ONpEleseHHHM peruo-
HOM.

IV pasBMTA HApOAHOTO XoszaitcTBA Boe Goimbiee 3HAYEHUe Ipu—
odpeTaeT WMEHHO IPOTHO3 NOTOMH IO OTHEJBHEM PermoHaMm, KOTOpHi
NOBBOJIAET YTOUHATE (POHOBHE mpOTHO3, MOMyYeHHHH mra Gousmoit
TePPUTOPMU. B CBOW OYepens permoHANbHHIL ITPOTHO3 MOXeT OHTH
CYmMEeCTBEHHO HOTOJHEH M YTOYHEH Me30Me Te OPOJOTUYECKIMM TPOTHO30M
R i |

I[IporuosmpoBaHue NOTONH HAN OTIETbHHMI PervoHaMu BCerma
BXOIWIO B Eanaqy pernonanbHofl cuHonTuru. llosToMy cuuTaeM
HeOOXOIUMHM PN UUCJICHHEX TMTPOTHO38X INIOT'ONH OTHEJBHO BHIEJUTH
PETHOHAJIBEHE MeTEeOPOJOTNIecKue NPOLECCH X BBECTH IOHATIE
"peruoHANEHHE THomeH IPOTHO3", B 3alady KOTOPOTO BXOMMT
donee IeTaNBHHII yueT JIOKATHHEX 0COGeHHOCTelt permoHa.

TaryM o6pasoM, IpM yTOYHEHIM KJIaCCOB METEOPOJOTNIE CKIX
ABNEeHMH I 3858y IUHAMIYecKol MeTeOPOJIOT CJeNyeT IPUHN-
MATH BO BHUMAHNE He TOJXBKO Rnneﬁamzxy; HO W JWMHAMUKY ¥ Tep—
MOIMHAMIKY aTMOCHEPHHX NpOLeccoB, ONpelesIammze Xaparrep Ma-
TeMaTIIecKol QOPMYMPOBEN 3amaum ¥ cmocod ee pemerus. lexo-
TA U3 BTOI'0, LEeJecoo0pasHO BCEe MeTEOPONOTIIeCKUe IIPOIECCH B
amvochepe YCAOBHO DasmesUTh Ha CIenymime RIACCH: INOCATbHHE,
KPyIHOMACHTACHHE , PSTUOHANBHHE, CPEIHEMACHTAGHHE I MeKOMACH-
TadHHe aTvochepHHe IpoleccH. PaccMOoTpMM X 10 OTHESIBHOCTH.



I. K rioGarsHHM aTmochepHHM TPOLECCAM OTHOCATCS Te IIpo-
IIéCCH, KOTOPHE MMENT IPOCTPAHCTBEHHHE MACWTAGH: 10 TOPU3OH-
TaJI 3.107—4.ID7M(BCH 3€MIf WIM OJHO TQJymApWe) W IO BEPTH-
KaJm 104 - B.IO4 m(Bea Tpomochepa u crpaTocepa WM OIHO
u3 HUX). B pasBuTin mioGanbHEX Hpoueccos (odmas IVPKYIAIMA
aTMocHepH, nnaHeTapHun BIXDE) SHAUNTENBHYD DOJIb UTPanT che-
pnqnocmb noaeprOCTn SeMm, CWIH WHepHm:, cmwia Kopmosmca,
TyPOYJIeHTHasA BASKOCTH, Gapuueckuit IpaIMeHT I TeIIooGMeH
MEeRIy nolictunabimell moBepxHocTRW, aTMochHepolt m rocMocom. Oc-
HOBHOI! IIOTOK G/MuM30K K IeocTpodirdeckoMy.BepTurarsaoe pacnpe-
NEJICHIE NABICHNA NONYMHACTCA 3aKOHYy CTATHKU. [losToMy Ijis
OINICAHNA TVIOGANBHHX aTMOCHEDHHX IpOLEeCCOB YpPAaBHEHUA THIPO-
TEPMOJMHAMIKY CJAeIyeT 6paTh B c@epnqecxoﬂ CUCTEME KOODIMHAT
B IIOJHOM BHIE, YIECTH HEaImasaTuyHoCTh aTMocmepHHx pouec—
COB, a TpeThe ypaBHEHWUe NBUEKEHUA 3aMEHHTH ypaBHEHUEM CTaTH-
KA. :

2. K xpynHOMacmTaGHHM aTMOCOEpHHM IpolleccaM OTHOCATCA Te,
KOTOPHE MMEDT HPOCTPAHCTBeHHHE MACWTACH: IO T'OPH3OHTAJIM
5.10°-3. IOGM(OTRBHBHHﬁ MATEePUK WWII OKeaH, WIN WX ompeleJeH-
Hasg 4YacTs), IO BEeDTUKAIN 104-3.IO4M. Coma OTHOCATCA Takme
IPONECCH M Gapudeckue o6pasoBaMUS, KAk IMKIOHH, AHTUIMKIOHH,
MYCCOHHAA IMPKYJIAIMS ¥ Ip.

3, K PeTHOHANBHEM ATMOCHEDHHM MPONECCAM OTHOGHTEA T, KO-
TOPHE MMEeNT NMPOCTPAHCTBEHHHE MAacmTaGH: II0 I'OPM30HTANM
5.10%-5, IO5M(odocodneHHHﬁ reorpadudyeckuit pafton) um mo BED-
TEKAJIY IO4M(Tponocéepa) Jymanmka U TepMOIMHAMIKA TAKMX
nporieccoB (oTHessHHe HeGosbLe GAPIIECKMe O6DA30BAHUS WU
UX YacTh, QPOHTANBHAS TOBEPXHOCTH, OGJIARA THTA 55‘, /V.s, 56,



OOTeKaHUe T'OPHHX MACCHBOB Tmua KaBrasza, Kapmar ¥ mp.) B
OTITIMEe OT KPYIHOMACHTACHHX XapaKTepU3YyRTCH TeM, YTO OCHOB~
HO€ IBUKEHHE CYmMEeCTBEHHO OTIMYAETCH 0T Ie0cTPOdIIecKOTo .
3lech BaMeTHYW POJNb UI'paeT IPUTOK TelUla 34 cueT da30BHX
IIpeBpalieHuii .

4. K cpemHemacuTaGHHM &TMOCHEDHHEM IIpoiieccaM OTHOCATCSH
- 7€, KOTOpHEe MMeDT IPOCTPAHCTBEHHHE MACHTACH: IO I'OPW30H-
ramn 10°-5,10%, (oTmessHas rope, Geperosas JWMHWA W ID.) X
0 BEPTUKAIN IOS-IO4r. DL MUHAMUKM ¥ TepMOIVHAMUKN TAKIX
nponeccos (CGpus,TopHO-IOJUHEHE BETPH,o0uaxa Tuma (&, b4, o6~
TeKaHUue OTNENbHHX I'OD, T'OPUBOHTAJBHHE U BEPTUKAJLHHE pasMe-
PH KOTOPHX CDaBHINMH M Ip.) B OTINYEE OT IPENHAYIMX Xapak-
TEPHO TO, 4TO 37ech cwia Kopuosmca uIpaeT JMmEL HE3HAUNTETH-
HyD DOJb; BINAHUE PASJUYHHX BHIOB IPUTOKA TeIla CTAHOBUTCS
SAMEeTHHM 1 HapymaeTCA YCJIOBHEe CTATUKM, BBULY 4eTO TPETHE
YPaBHEeHNE IBUKEHUT NOJKHO OpaThCA B IOJHOM BUIE.

5. K MesrxomacmraGHHM aTMocepHHM Dpouecca OTHOCATCH Te
MAKpO@M3UUECKIe MPOIeCCH, TOPUSOHTAJIBHHE U BEePTUKAJLHHE
MacuTaCH KOTODHX COMBMEePUMH MeRIY coloit I ABIANTCH HAVMEHE-
WM. [V IHAMMKN M TEPMOIMHAMIKE TAKUX IDOLecCOB (TypSy-
JIEHTHOCTS , MUYy 31, TEII0 U BIATOOOMEH ¥ Ip.), IPOTEKAIUNX
B OCHOBHOM B OOJiIaKaxX 1 B npmsémﬁom cﬂoé aTmoc@epH, B 0TV~
me OT APYTMX XapaKTepHO TO, YTO 3aMEeTHYD POJH UI'DADT CIUMH
TYypOyJIeHTHO# BsIBKOCTH.

[lpuBeneHHAs KIACCHQUKAIMA aTMOCHEDHHX MPONECCOB MO3BOJA-
er Goxee OFHOZHAWHO CHODPMYIMPOBATE M PENATH 3aJATY DETmHo—
HaJIbBHOT'0 YHCJIEHHOT'0 NPOTHO3a METEOBJEMEHTOB C YYeTOM JOKAMB-
HHX ocoGeHHOCTel. fCHO, YTO NaHHas wIacoufuKamus He YHUBED—
CalBHA U BTH OIIPEJeJIEHUSI CO BPEMEHeM MOXHO YTOYHWUTE, HO IIOKA



OyIeM HCXOIVTh UMEHHO U3 STUX oIpeleJeHuii .

§ I.2. Vexomme YDaBHEHNA , ' PAHIYHHE YCIOBUS
U HaYaJbHHe IAHHHE

[Ipmvenm moBepxHOCTH Semwmt 3a IIOCKOGTEH, Ha KOTOpoO# Ipoms-
BOJIGHHM 00Pas0M DACHOJOKEHH IPENATCTBUA B BUIE TOPHHX MaccHh-
BOB. TOTZa MCXONA U3 EHNEUSNOKSHHOTO, YDABHOHUA INHAMAKE ¥
TEPMOIIHANIIT T OTMCAHNA MEeTeOPOJOIMISCKMX SBJISHUE PermoHANb-
HOTO Macmrada B usoCapwueckofi cucreme xoopmmar(L, ¥ P, ¢

MOXHO 3amicaTh B cCJaelyuueM BHIe:

Eg_waa .W&( 5*'9“ =- %’/Jé‘; (I.I)
f?ﬁ’+u-ﬁ+ %g’f-g'aﬁ =-pf-bu; (1.2)
T..__ﬂ%%( S el sitdidy (1.3)
ax*?’ﬁ* =0; (I.4)
5%_2}“ 3;- %f“:& , (1.5)
rie X, & Pt - nesamnomsie nepevere Jitepa; ZY- ropi-

SOHTAJIBHHE KOODIMHATH IPOCTPAHCTBEHHOR TOYKM, NPHYEM 0Ch L
HalpaBlIeHa C Banalia Ha BOCTOK, & OCh ve - C Ira Ha ceBep B
CeBEPHOM IOJIYLapIH ; /0 — laBlenne atvocdepH B (axcrpoBaHHOf
T09Ke POCTPAHCTBE ¥ YOHBAET N0 HANDARNEHMD 0CX Z OT /2 v
NOBEPXHOCTH 3ewIn N0 HYJIA HA BepxHeil rpauyme aTmochepH (ocw
HaNpaB/ieHa BEPTUKAJBHO BBEPX); 7 - BpeMf, OTCUMTHBAGMOE OT
MOMEHT& HAOMOEHNA Hall MeTeOPOJNOTHYECKMM sieMenTamt; U, 0, W
COCTABJIANMIEC CKOPOCTN IBIKGHUA BO3IYyuHo# "wacTmm" mo ocm
Z,$) Z cooTBETCTBEHHO;

dP i/" 07/’ JP1H ., oW
T 2l ﬁ' W47 (55 ”a‘y Z") g



AHAJOT' BEDTUKAJIBHON CXODPOCTH B mB3006apuueckolt cmerTeMe KOODHW—
nat, mpween, ¥, 2,7 P PAMOYT'ONBHAA CHCTEMA KOODIUHAT;

j - YCKODEHUE CIH TARECTH; / - mapameTp Kopmosmca;

- reomMeTpUYeckas BHCOTa UB300apHYecKol MOBEPXHOCTH P=cons;
R. - Ia3oBad NMOCTOSHHAA CYXOT0 BO3IyXa; g a0CcOJNTHASA TEeM-
neparypa sosmyxa;i=A (a-d)/3; fa n { - amadarmeckudt u
TelCTBUTENBEN BeDTUKAILHEE TDAINEHTH TEMIEPATYDH COOTBETCT-
BEHHO; 7; - TemMmeparypa TOYKH, LIf KoTopoll BemeTcs pacder;

€ - wrorsocrs Temrosolt MOIHOCTY IPUTOKA SHEPINH; 6},.- VIeJib—
Haf TeIIOEMKOCTh BOBHYXa NPU MOCTOAHHOM IABIEHNE; £ - ILIOT-
HOCTH BO3IyXA.

Ypaprenus (I.I) u (I1.2) mpegcTaBmoT cofob YUpOlEHHHE
YDaBHEHUs JBUREHUSA, B KOTODHX BBUNY MAJIOCTM OTODONEHH CILIH
TYPOYJIEHTHOll BASKOCTY U cocTamimamme cwmH Kopmomca, conepxra~
e BePTURAJBHYD CKOPOCTH. JpaBHemue (I.3) - ypaBHeHue cTaTH-
KN, BamveHAllee TpeThe YpaBHEHNE IBUXeHUs. YpasHeHwmsa (1.4) u
(I.5) - ypaBHeHMS HepasPHBHOCTH ¥ IIPATOKA TEILIA COOTBETCTBEH-
HO B IIOJIHOM BUIE. B

Cucrema ypasuenn#r (I.1)-(I.5) comepmuT mWeCTsh HEMBBECTHHX
u, v 8 //, 7: €, na onpe,neﬁem KOTODHX TpedyeTcs mWECTOe
ypaBHeHMe. B KadvecTBE WECTOIo MOXHO NpPUBIEYS YDaBHEHME Iepe-
HOCA JIy4MCTOHl SHEPIMM WM ypaBHEHNe TeIIONPOBONHOCTH, 0380~
JUnae MCKINIUTE U3 cucTeMd (I.I)=(I.5) mpurox Temra. IlosTo-
My B mauabHeftmem mpumrox remrta £ — 6ymeM cUMTATH M3BecTHOM
BeynruuHOM (Hampummep mpu aImMacaTWYHOCTH mpoueccos & = 0) u
Gynem pemaTs cucTeMy (I.I)-(I.5) OTHOCHUTENBHO IATY HEU3BECT—

mx 4,000, A, T,



lloryuerye TOYHOTO AHAJMTIYECKOTO WIM UNCIEHHOTO DEMeHT
CHCTEMH HeJMHENHHX muidepeHIMasbHEX ypaBHerm#t (I.I)-(T.5)or—
HOCHTeNBHO HeusBecTHux &, & &, /) T cnssano ¢ HeOoIpeieIe HHHMI
TOK2 MaTeMaTHYeCKIMI TPYIHOCTAMZ ¥ NOSTOMYy B HACTOSNEE BpeM:
IPIXOMUTCA OTPRHIMUBATECSH NPUCIMKSHHEME DelleHuama. Hampmdep,
cnerema (I.1)-(1.5) mocne ompenereHuNx TpeoSpazoBanmit ycruel-
HO IpuUMEHAETCH B saliadax Rp&TROCpquOro'HPOPHoéa HIOT'OIH IIO
Goaxsunmv Teppuropns (/2/,/3/,/4/,/5/,/16/,/30/,/33/, /36/,/65/,
/67/ 1 mp.), B KOTODHX HCTIONBSYITCA CETKM C LATOM B HECKOJIb—
KO coT KmiroMeTpoB. llompoOHuit amamuis srtmx pador maercs B /I5/,
IIOBTOMYy HET HeoOXOIUMOCTH Ha HIIX OCTAHABIWNBATHCH.

Kax moxasiBabT mvenmuecs HEMHOTOYHUCITGHHHE BKCIEDIMEHTH
(/18/,/62/,/83/,/76/,/81/ u mp.) u kak o6 oToM CBHIE TEJHCTBY—~
eT NaHHas padora, cucreMy (I.I)-(I.5) MomHO C YONEXOM MCIONE-
80BaTh I WA DETHOHANBHHX WHCJIEHHHX IIPOTHOBS0B. ONHAKO IpH
9TOM BCErWa Hallo NOMHATH O Toft BakHOl poymt, KOTOPYD MIpaer
TOYHOCTH IPEICTABIEHNA DEIMOHAJBHHX OCOGEHHOCTel B HAYAJIHHEX
U TDAHNYHHX YCJIOBHSX. B

B samauax YHCIEHHOTO NPOTHOBE OCHUHO /30/ MCHONBSYLT Cie-
Iyluye T'DaHUIHHE YCJOBUS 110 BEPTUKANA

1. =0, 7PH p=0; _ (1.7)
2. =), npu Pl (1.5

TIe A? — MABNEHUE Ha IOBEDXHOCTH T'OpH. llepBoe M3 BTEX TpaHmi-
HHX yCJIOBUH 0C0BHAYAET OTCYTCTBME BEDPTUKAIBHOTO IBIEEHUA B
OEeCKOHEUHOCTH, & BTOPOe ABIAETCH T'DAHIYHHM VCJIOBHEM Ha HIKHeft
IpaHue aTMocepH. B mepsyn oOuepels 0COGEHHOCTE DPerunoHa oIlpe-
AeIAETCA BIMAHNEM eTro oporpaduy Ha aTMmocepHHe mpomeccH. b
yueTa B8TOTO BINAHUA UCHNOIL3YEM YCJIOBHE OGPaleHNs B HYJIb HOD-



MAJIBHOR cocTaBiAmilell cKopocTH BeTpa Y IIOBEPXHOCTH 3eMITH,T.e.
YCJIOBUE CKONBKEHUA BOSLyXa IO pesbedy, KOTOpOe MATEeMaTHYECKN

BHDaxaeTCsa COOTHOLIEHNEM

w; :aggé—+0jg§» , (I.9)
tme A=K (%,%) - YpaBHeHUe NOBEPXHOCTH TOPH, & &g,445 # W;’
~ COCTaBITMINIE CKOPOCT! BeTPa BOIM3M TOBEDXHOCTE T'OPH. Cumras
nocraTovHo#t TouHoCcTER (eM /55/,Tadu.3),4To f; =~ _,; ,ﬂZ'({; "
saMeHAd )2 ua /3 //?Té , BMECTO BTOPOT'0 TDAHNIHEOTO yC-
JIOBUA IIOJYIUM

2. f; = _g%/aggfﬁgf), /?/91{/9-'-'/3’0- (I.10)
YenenHocTs rpaHmIHOTO yexoBua (I.I0) Bo MHOTOM BaBUCHT OT
NPaBUIBHOCTH ONpeleseHus rax g 4 04, max n g H % v B~

enuts Ly # U reocTpolIMecKIMI CocTABIMOMMY HENB3T, TaK
Kax pesbed mcrxaxaeT reocTpodudeckuit Berep. lig yyera sTOrO
UCKaREHHA M NPABWIBHOI'O ONpeleJeHuA g H % HEOOXOIMMO CO=-
OTBETCTBEHHO TOuHOE onucaxue GopvH peabeda. JIA 5TOT0 HEOOXO-
AVMO YMEHBUEHNe mara CeTHHM N0 TAKOT'0 SHAYEHUA, KOTOPOe I03BO-
JIIT OMUCATH OCOGEHHOCTH perbefia B COOTBETCTBIU @ 0COOEHHOC TA-
MI MBYUAEMHX IDONECCOB. | |

[Ipm npoTHO3€ N0 OTPaHUYeHHOI TePpUTOPAN B KAaYeCTBE I'OPM30H-
TAJTBHHX TPAHIHHX YCJIOBHI HCTIONBSYDT TAK HASHBAGMNE 3aKpeILIeH~-
HHE YCJIOBUA —— 9‘7%?15 = 0. Bmecy f ~ MporHosUpyemuit BIEMeHT.
HemocTaTox 5TOI'0 ycJoBHA OGmEH3BeCTeH. llosToMy Goublioe 3HAYE-
HAe VMEeT HCIOTB30BAHNE DeaJbHHX I'DAHMYHHX YCJIoBMH, ocobewio
TpH IIPOTHOSaX II0 MEJKO# ceTie, KorMa M3-3a GOJBIOTO KOJIIecT—
Ba TOYEK NPUXOMMTCA CHIBHO YMEHBUATH TEPPETOPUD HPOIHO3A.

Crenmymmeil CIORHOCTHI DPETUOHANBHOTO UHCISHHOTO IPOTHO3a B~
JeTCA OCECHeUeHNe PACUeTOB HAYANBHHME NAHHHMI. D78 CHIOXKHOCTE



OGYCJIOBIEHA HCIIONb30B2HUEM MEJIKOTO TOPUBOHTAJIHHOTO mara m
SaRIOYaeTCA B TOM, YTOOH U3 pemxofi asposormueckoft cern TIOJIy—
TUTE IDABIMIbHHE HAYAJbHHE BHAYEHUT METEOBNEMEHTOB B y3J1ax
DPeryJIapHO# ydYalieHHo#t ceTRi.

Kax BumHo m3: BHINEW3TOREHHOTO, npoGJiena o0eclleYeHus pe-
THOHAJPHEX YHCJICHHHX TPOTHOZ0B TDAHNYHHMI YCJIOBUAMZ I HAUAIL—
Hapaly ¢ paspaCoTkofi cxem IporHoza MEeTeOdJIEMeHTOB, OTBETHTH

1 Ha 3TH BONPOCH B yeaoBumax KaBxasza.



TJIABA 2
EEPTUKAJIEHHE  TBRIEEMIT
§ 2.1. VpamHeHNe A BEPTUKAIGLHHX IBUIKCHW.

I'panvyHHe YCJIOBWA U HAUAJHHHE JaHHHE.

B doprrpoBaHMn JOKANBHOR MOTOMH OCHOBHYD POIb HIDAET
eTCA B HCKAKEHUN reocTpofiecKoro BeTpa HaJ ropaMi U B BO3-
HUKHOBEHIM [ONOJHUTeJLHEX (oporpafiyecKix) BePTHRAJBHHX IBH-
XeHuil Bosmyxa. A BepTUKAJLHHE UBUKEHUA BO3IYXS SABIANTCH Of-
HIM 13 OCHOBHHX METEODPOJIOIMUYECKNX 3JIEMEHTOB ¥ I'PabT MCKI0-
YUTENHHO BaXHYD DOJE B (OPMUPOBAHHM IIPOLECCOB, NPOXONANIX B
arvocepe. AmadaTrmiecKoe OXJARIEHNe U HATDEBAHZE BO3IYIHHX
MACC; NepepacIpeliesieENe BOSIYUHHX MacC, BOLAHOTO Iapa M pas-
JIMYHHX BUNOB CyOcTaHumit u oHepruil 0 BEepTMKAJIW; o0pa30BaHue
O0JIZKOB M OCAIKOB —~ BOT Te SBIEHNS, KOTOpHE HENOCDPEeNCTBEHHO,
WM B BHAMHTETBHON Mepe CBfASEaHH C BEDTUKAJBHHMI TBHESHUAMA
BO3IyXA.

YyntuBasg, ¢ oIHOA CTODOHH, BAXHYW DOJbH BEDTHKANBHHX IBURE—
Hut, a ¢ Opyro#ft - oTCyTCTBUE HATEKHHX METONOB USMEPEHNd, eC-
TeCTBEHHO BCTaeT BOIPOC 00 UX BHUUCJEHNSX. lMenimieecs B HACTOA-
mee BpeMs OOJIBLIOE KOJMYecTBO pacoT (cM.,Hampumep,COUcoX JUTe-
parTypH padord /5I/ u mp.), TOCBANEHHHX TWATHOSY ¥ NPOTHOSY
BEDTHKANBHHX IBIXEHUl B atmocdepe, OOYCJOBIGHO HE TOJBKO ak-
TYaJIbHOCTBI BOIIpOCa, HO U €€ CJHOXHOCTHD. B camoMm nese, MHOI'O-
MacuTACHOCTE BePTUKAJIBHHX IBUREHUI BO3IyXa M MHOXECTBO (JarTo-
POB, CIOCOOCTBYMIINX MX BOBHHKHOBEHHUI, CO3JANT GOJBINIE TPYI-

HOCTH Ha IIyTH DElMeHNs BOIpoca.



Hapany ¢ mpyrmm daxrTopamm, OGYCJOBIMBAKINAME BO3HUKHOBEHIE
BEPTUKAJIBHHX IBIKCHUI BO3IyXa, HEMaJOBAXHYW DOJb UIpaeT Tak
HasHBaeMHil "oporpajmueckuil afekT", cBA3AHHHIE ¢ OC6TeRaHUEM HE-
DPOBHOCTHM 3€MHOM IIOBEPXHOCTH BOZNYIHHM IIOTOKOM, lsydeHme aToro
BOIIpOCa HAYAJNOCEH NaBHO ¥ IPOIOJIXAETCH II0 CEroNHANMuit IeHb; ¢
¥ SKCIEPMMEHTAJBHOTO, TakK X IPUKIANHOTO Xapakrepa. JoBOJBHO
LOJPOCHHE ¥ KpUTUYecKuil 0630p 2TMX HccJaeloBaHmi laeTcad B pado-
rax /20/,/33/ u np.,mosToMy MM He GyHeM NOBTOPATHCH. OTMETMM
TOIBKO, UTO M3 MHOTOYNCHACHHHX pacoT NPUKIANHOTO XapakTepa, Io-
CBSIEHHX BONpocaM ydYeTa RIMAHUA Oporpafiy Npy IpOTrHO3e HaJ
TOpHHMU paitoHaMi, CONEIHOE MeCTO 3aHMMAKT DPaGOTH IO YYeTy Binfd-
Hua peaseda Kamrasa (/18/,/19/,/54/,/69/,/71/ n mp.). Boe oum
OTIIMYANTCHA CBOEll OPHIHHIANBHOCTER KAK B ACTH IIOCTAHOBKU BOIDO-
COB, Tak ¥ B UX pemeHuu. g 9THX pacoT XapaKTepHO TO, UTO
OIMCAHHHE B HUX CIOCOOH B GOJBUMHCTBE CJIYYAEB NPUMEHVMH JIAD
IJlA KOHKDETHHX DEeruOHAJBHHX yCIOBuii M KacanTcd pacdueTa KpYIHO-
MACNITQOHHX BepTHMANPHHX IBuxeHuil. TeM He MeHee Takue ABIGHHA,
KaK NOBHINEHHAA AKTHBHOCTE I'PO30BO-IPANOBHX IIPOLECCOB, Hambolee
OTYeTIMBO BHpaXeHHasa "NATHUCTOCTH" B pacupeleseHUI OOJAKOB I
OCaIKOB B TOPHHX palioHax ¥ ZIp., OCYCJOBIEHH cymecTBeHHO#l zaBu-
CHMOCTHN 9THX ABTEHNE OT BEPTUKANHHHX TOKOB CPENHNX U MAJHX
MacuTacoB. B

3a mocaemHne romd B 3axHUTMI Gwr BunosHex meywit pax pador,
/48/-/49/, TOCBANEHHHX UBYYEHNO U HPOTHOSY CpeNHEeMACHTAGHHX
BeDPTUKAJBHHX IBIXKEHI Bo3IyXxa U CBABAHHHX C HUMA IIPOIIeCCOB.

Kax n3BecTHO, IOPU3OHTAIBHHE COCTABIANIME CKOPOCTH BETpa
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o mepsoMy Ipucmaxenun 1.A,KuGeas /30/ mienT BUI:

a—-éfj’, V—f% (2.1)
a 1o BTOpPOMY rrpndmeﬂmo -
_Sd o [P (2.2)
e 5@4« /z afar*e Z/
Y i °‘7 8.4
73 é’ax ag;y{ ( A

cho.n:as'yﬂ 9T COOTHOMEHNS, cnc*remy ypaBHeHHﬁ Eled) % TE.0)
opu aJmadaTUIHOCTH IPOIECCOB MOXHO IPHBECTH K CJACHYIIM TDeM
ypasHeHusv /30/:

2
Agé/— ﬁaﬁﬂ*qgo gagz (2.4)
-3‘2;-/: —-5—7’; (2.5)
3_7,‘.. §[y7y+;‘;g~ (2.6)

TIe ? %0 /o ~ JaBRIeHNe Ha IOBEPXHOCTH I'OPH.
HpoMﬁepempyerz ypapenne (2.4) mo ¥ , ypamuemue (2.5)
o ¢ ¥ BosmMeM mroCKi oneparop Jlamiaca ¢ o0eEX CTOPOH ypaB-—

HEHUA (2 8)a Hpm{mm BO Bmmmme ypaBHeHue (2 6), HoJyumM

2 _
f,—,-”z 5 (H o4 méffm“'r—"? =0(2.7)

Beenmem ociosz{aqem

f{yd/,yz/} - _£/,y)7j =@, (2.8)
TODTA BMGCTO (2.7) nosyumm : ;
7 9{,_ 2L qipr=Fl% 4 ?')! (2.9)
e
F(Z. % z‘)-"—' Z‘f‘ﬁf 7 "'f}i “?—{2 7ad,; (2.10)
F
Qb = fa :‘ A ;@f/z : (2.I1)

YpapHenue (<.9) spigerTcd IMIOEPEHIMAIBHHM ypaBHEHHWeM C YacT-



HHNMI ITPOMBBOJINIIY BTOPOI'O NOPANKA, DJUIMITUYECKOTO THIA, IpaBas
YaCcTh KOTOPOI'0 HE COIEPRUT HEN3BECTHOI'O ¢ . Kar Gwro ckasaHo
B mpemHiyume# IiaBe, LIA pemieHusT ypaBuerus (2.9) samammi cie-
Iyiuye IpaHmYHHE YCJIOBIA:

L. 8=0, non g*o (2.1I2)
REDIVEES ( Ik oy 3‘) apr 7210 (2.19)

B xauecTBe HAYANBLHHX NSHHHX MCIOJIB3YEM 3HAYEHUA H u o Ha
TeX U300apNyYecKiX IOBEPXHOCTAX, IJIA KOTODHX peliaeTcd 3amava.
Cnoco6 mosyueHus sHaYEHHl H w7 B yaJyax peryaspHoil ceTKn
mpusomuTed B § 2.4,

Taxms oOpasoMm, LIS pacyeTa g Hazo pemmTs ypaBHenme(2.9)
¢ rpasuwdHHEMI yoroBmamu (2.I2) u (2.13). BBemem GespasMepHHe
IepeMeHHH

pe e . z !:- _g—)
L X / L o
TOI'/I2. BMECTO BHpaxeHHUsa (2.9) mourydms

2 2 :
7 gf j‘; 5,:. =2F (%0 80 7) (2.14)

Hpexcmasm.q yHEIMNT F u B B BuTe mBofHOro uHTerpata Pypne

fouéfpf) //F /?’)emx‘ﬂma/ma/xa, (2.15)
T(Xsd007) //2:,,,,{2’) &mxﬂmy‘/ arn » (2;I6)

I

]

rme

Finn(3) _qyﬂﬂc(x 4 7)e st my,a/ f/:; (2.17)



Ermn (1) = ”_2/ (xh 4 {)e-&mx‘ My‘a/x oy . (2.18)

Momcrasus (2.15) n (2.1I6) B ypasHenue (2.14), moyaum
2 3°4; 2
rie A* =m? +n% Beneu HOBYN IICDEMEHHYD ;’ CAEIYII COOT-

HOLeHneN Z: e; , TOIIA

ok 9?- Z“n ;;fmn
dp=elyy frzcls Gpmsgpe

- RS SR

922',",, 27 3&mn 4 27 7% mn

n ypaBHeHug (2.19) mpmmmaer BuUI

9 mn (i) _ 22"m(z‘) A2 (B = foi(8) (2i20)
N 4

OGmee pelieHre oIHOPOIHOT'O ypaBHem?m (2.20) maeer BHI

rmn [i)a;q = 6'..: ‘91? e))z{) ‘ (2.2I)

Ma= gt L

YacTHO® pelleHre HEOTHOPOIHOTO YPABHEHUA (2.20) Gymem uc-

roe

KaTh METOZOM BapUaIMU IPOUBBOJNLHHX NOCTOSHHHX, NIOMyCKAS, UTO
C;II Cy ~ QyHKIN TEPENMEHHOTO ? . llomcrasus (R.2I) B (2.20),



TIOJIY 9Im!] 7 Q x
(C; Q‘?+Cz z) FC e 46 C

sziz +
+C; ze‘)‘?w ie et ~(ce deée?d)_ (2.22)
e 52’)?69;?_—71 (c.e™ +6z€p‘?)=Fm(¥)* ¥
HoTpeGyen BHIOJHEHNE YCJIOBAA
cie™ +eezo (2.23)

TOTIa cOOoTHomeHue (2.22) macT
{ )
0;1)16‘)‘ +C, € = Lrnn(Z). (2.24)

Pemerwe ypapuenmit (2,23) u (2.24) B oTHOWEHME Iaer

R 4 e
5 91-192/8 e (1)dT (2.25)

4

z:-m/e'%?/cmn(f)d{’ (2.26)

| /
T7ze ?o - HEKOTOPOE HAYATBHOE BHAYEHIE f ,a 7 - nepeveH-
Hasf UHTerpupoBaHud. Takry o6pasoM, YACTHOE DelleHne HeoIHOPOI-

Horo ypaBHeHud (2.20) mreer me

AU Y
fvmn (;}#Q’CT )’8 1’2 170 s ; an {{)/2?

N E W e
1 ia :

Crnamueas (2.2I) u (2.27) nomydmv cielymnee oomee pelieHye

HeomHOpomHOTO yparHeHus (2.20):
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