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O To, tITO CAeJlaHO Ao CHX nop, MO)KHO 

Ha3BaTb BBeAeHHeM B FHAPOAl~HaMPlqecKHe 

MeTOAbl nporH03a HOroAbl' 

~) ~~HHaMHtlecKa;1 MeTeopoJrorH;1 ToJlbKO enJ:e 

npHCTyHnJI K pa3pa60TKe KOJrnqecTBeHHoi~ 

TeopHH nporH03a OcaAKOB H 06JlaqHOcTH; 

otleHb MaJro cJteJlaHO B 06JlacTH AnHaMHtlec-

KO~ MeTeopoJIOrH~l no HCCJleAOBamIIO BJIH;1-

HH;1 JroKaJlbHblx oc06eHHOcTefi (JraHAnJatpTa) 

Ha noroxy; AaJleKO He Bce eLIJ:e 3aBepmeHO 

TaK)Ke li 06JlacTn 06nJ:efi TeopHPI np. orH03a 

OCHOBHblX rHAPOAHHaMHqecKHX 9JleMeHTOB' 
(H, A. KH6eJlb: BBeJl:eHHe B 

rHAPOAHHaMHtlecKHe MeTOAbl KpaTKOCT-

poqHoro norH03a noroAbl) 

O 
C~:~---.~] 

TO ~~ TOT that (t~.'~~'~f(fi~~~t~'-'-'"--'~) ~)H~l'f~~:~~~L, ~~L~.~~:~f~4~~~ 

C~C~.~ ･･~~..~= ~~ 

tlTO ~~ what ~)~~~~a)~~~~f~~f~t ~~ a~~, C ~ ~~~~~C~l~ 

~t._-･~~. C ~ ~~~~f~f~{~.f~~~:~"='---'*~~ UC;~:~'~~L TO ~~~:~~ 

~~ ~). TO, qTO""'･ =that which......~~ ......~)~~; '' 

a) ~~)~~ " ~)~:. 

CJL~JlaHO ~~ ~~J <-'*i~'p] cA~JlaTb a) j~~~by~~~b*~)~~:~;~ 

A6JlaTb ~)5~~f~l~, ･･lJ ~ ' " ~~, "; JLO ~~~t~~~!~~tl " ~r'~ > " 

~)~fff~~L~L'~'-.--'"-.~~ "･･････~~~" ("/=~~f~l:~~~, ~~~f~:~~~) ~l~f~~~**^~~~~~ 

:~. CHX ~~t~~:f~~~t~'~--'-"=-~ cefi (~~C ~~~J~I~'~~Lt~:~') 

~)~;~~~~~~ HOp ~~ nop~ "~~p" a)~~~~i~, ~ Ao CHX 

nop ~~~~~~~,.~:~ "A " " ･･~~ ~~~ C ; MO)KHO (~U) ･･･-~ 
~ " Ha3BaTb (5j~) ~~ Ha3blBiTb (~~~j~) ~)~iST~~~~ 

(Ha30Bf, Ha30BeuJb "' ~~~~~~.4~~r~,) "~r~~~~~)". 

" F~~~~ " BBeAeHHeM ~~ BBeAeHne introduction ~) 

3~~~~･. B ~~ in mto ~~~~~~~~~~~iL~lrt~~~)~)~ ~~b 

~)~~~f ~~~~ ~ ~~ C ~)~~~~C~~C~~ ~;.'~~~"-'-･='Ftj}~~1~~L~ ~ 

~, ; rHJLPOAHHaMHtlecKHe ~~ rHAPOAHHaMHtlecKnH 
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~}~ ･'/~** l~ll: 

(~~:) a)~~r~~L (ii~~~C ~I L)) hydrodynamic; 

MeTOAbl }~ M~TOJL (~~~i) ~~}~ MeT6Jl:a (~(~~T) q)~~ 

~j~~~~ method; npcFH63a ~~ npOrH63 (~~;~r) a)~~ 

~~~~ HOr6Abl ~~ nor6JLa (~C~~T) weather a)~~~~ 

~F. 

CT~rl_--'~'~~:~ 1 ~~~ ~ ~~C7~~ ~ tLt._-･ C ~ ~~~:~~~1~a)~f~~~)~ 

~~~~~J)~~-~)f~~~~ (introduction) ~ * ~ ~~ ~}~~ 

~. 

O 
L~~:~--*~aa.] 

JLHHaM~qecKa;1 MeTeopoJI6rH;1 dynamic meteoro-

logy; T6JlbKO Only; eIIJ:~ " "'; npHCTyntJI }~ ~f..~ 

nDHCTynl~:Tb (~~) ()~~i~ npHCTyHaTb I ~~) ~)~~:~~ 

(~~i:~~E~~ lrpHCTylT'nlO ynHmb""" ~~_~~:~~.4~) ~K qeMf 

'' ,, '' (J~~~~) }~ """ ~C~~4t< ~C~~~~~~~ "; pa3pa 

66TKa "~f~*~/t~~ C ~" f/~~~~~ C ~ " "f~Ji~~;~ 

~ " KOJIHHecTBeHHblfi ~~ KOJntqecTBO (H~~~r) quan-

tity ~> ~~~;7~_･･~~･**A~'~"~'-'"-'~~ "j~~~~" quantitative, ~H~T 

~)-HHO~ ~~~~:, ~~; Te6pHH }~ Te6p H;1 (~C~r) ~)~:, 

~t. theory; Oc~JLKOB ~~ oc~AOK ~~,7~~ precipitation 

~)~~~; 06JlaqHOCTH ~~ 06JlatmOcTb (~~~r) ~)~~l 

'~l~; cloudiness, ~~---.< ~~ 66JlaKO; 6~leHb (~O) very. 

M~Jro ~~~~~'"-'='-･~, ~~'~:f~:~~r~"~'~'*~'~ 6tleHb M~Jlo ~~ " ~~:~~~~)//J' 

L CAeJlaHO ~~ ~~~LI; 06JlacTH (~~~~iL~1~~) -66JlaCTb 

(~C~~:) (~~~~~:4~~~*) CTH, -CT~fi -CT;IM) "~_~~~~ ; ,' 

no (~f~~:L~L) ~~~~~~~ along on; HCCJleAOBaHHe (~~ 

~r) investigation, research--HCCJleAOBaHH}O (~~1~) ; 

BJIH~HHe (~~r~i) "~~~*'･~~*," - BJIH~HH;1 (~~~~) : 

JIOK~JlbHblfi (J~:) Iocal -blx (~~~*~~) ; oc66eHHOCTb 
~ 

(~C ~~r) Pecullanty feature -efi (~~.* ~~) ; 

JlaHAnJ~tpT Iandscape, Lanschaft (~~) -a(~:~~) ; 
~ 

Ha on (~i~~} ~ ~) ~ b ~l~~~~~~~L~~~･) ; /1:aJl~K6(~T'~'*~) 

~~ < ; AaJleKO He ~C V I~ I~ t~: ~ 3aBepmeHO 

(7~~~b, 1~i~~~l, ~~) - 3aBepnJnTb (~~) [nJy, m~mb; 

m~ ; n]T~HHblfi]* - 3apepm~Tb (~f:'-･)ll2~) 5i~ ~~ ~ ~ ; 

T~K)Ke " " " """~~7~_-･ , C ; 66nJ:e~ (~~~,jC, " ~ll~~ 

*. L~~~ [ 1 6~J~~~c~~*-'~--'-~~).~~i~~~f~~)J~~cD~~~:6~~~ ,',. . 

;~~q), 7f~~~IJt~:~6~, ~~/~(C)~, 

~1~*~'-'~~~~~~:~:J~~~~:~~ C ~i * ~~. 

~z ~ . * :/cD~~~C_j~~~j~~: 
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~~~t) - 66uJ:Hfi general; TeOpHH (~C~~r~~:,~~) -

TeopH;1 theory; OCHOBHb'lX (~~~, ~~, ~;~, ~t) -

ocHOBH6~ ~:~~~a), ~:~:t~~ ; eJleMeHT element; MeTOJLbl 

(~~~~;, ~~~*, ~f) - MeTOA method; KpaTKOTp6tlHOrO 

(~~~, ~~, ~~, il~) KpaTKOcpotlHbl~ "~i~f~)" 

short range. 

C~~~~"~~'-･-'"~] ~~~:~~~rL~i_'~~~~f < ~~7~~~~~-~~-,,*..__~)~~&~_EE~~~f~t~~)~f 

~~~~f~~C~~~~'r_.･･~~~~ ~~~~~,. ~f~:b~). J~f~~'f~f~~~~,~~ (~~; 

kC~~C~~~i~~)C~i~~~~) C ~ L~>t~~~ tL~~'t~~~' L, ~ ~..･-

~~f~~~f/~:~:f~)J~~~~l~:~~~a)i~~~I~a)-~:~~~~~fa)~l~:~~~~ ~~ 

~･C ~~l~~~C~1~~;~~ ~ }~~~~ ~~~~'a)~~~)~,, (4 ･ 7 ･ ~ 

'¥ )~ ~~~~ ~~i~~l~~~=~¥ij~~1~ a) ~~[L~~)~~~~f)i~ '¥ ~) f ~~~~ ) 

@ ypaBHeHH;1 rHAPOAldHaMl~:KJ4 kl TepMOAHHaMHKH-

rl:pcrHC3 noroAbl TecHO cB;13aH C nporH030M 

MeTeopcJrorJ~tlecKldx 9JleMeHTOB. TeMrepa-

Typa. BeTep, BJla)KHOcTb, xapaKTep H BblcoTa 

06Jlal~:HOcTld, xapaKTep H KOJn~tlecTBO Oca-

AKOB. BPI/1:BM_ ocTb BOT OCHOBHble MeTeopo-

JlcrHqecKHe 06lbeKTbl, npeAcKa3aHHe KoTO-

pblx COCTaBJI;IeT TO, tlTO Mbl Ha3blBaeM 
rpe~l:cKa3aH}Ie~.1 ncroAbl' CR)Aa HaAo eIJJ:e 

IlpH6aBldTb rporH03 AaBJlaHH;1 H BepTl~l<aJlb-

Hblx TOKOB; 3TH eJleMeHT.1 He BXO/L;IT B 

d)OpMyJIHpOBKy npOrHC3a HOFOAbl. HO 3HaHHe 

Hx cyLU:ecTBeHHO ~l:JI;1 npcrHC3a: noJre ~aB-

JleHH;1 qacTO HenocpeJLCTBeHHO O~peAeJl;IeT 

xapaKTep noroAbl, a BepTI41<aJlbHble TOKl~ 

TecHO KCppeJl}ipyrOTc;1 c OcaAKaMH. (ibid) 

O 
L~:~~~-.~~ ypaBp~HH;1 (~~~~) - ypaBp~HHe ~i~~~~~~; 

TepMOAHH~MHK thermodynamics; T~CHO(~lj)closelv_ 

- TecHblfi (~~~) close; CB~3aH (~~~~l, ;~l, ~~) -

CB;13aTb [;1)K~, ~)Kemb; ~3aHHbl~] (5~) - CB~3blBaTb 

(~~5~) [a}O aemb] "~~~~~r~, ". CB;13aHHbm C 

(~~~~) ~~ "-~f~~~{~~~~~)~, ~~~t~ rL~~':~"; BeTep 

" )~~ "; BJl~)KHOCTb ~~~~:; xap~KTep character; KO-

Jl~qecTBO quality; BHJl:HMOCTb Vi-bibility; c6b~1<Tbl 

(~~~~:~{~) - 06lbe'KT. ~l~~f~~, ~t~~; npeACKa3~HHe 

i~~~l~, :~;~ ; KOTOpblx ~~ 06lb~KTbl ~~:~~. HpeACKa-

3~HHe ~C~~ ~~~~~' ;~ ; COCTaBJIATb consist; Ha3blB~Tb 

~ff~~;; crOJl:~ (~~) C ~ ~.; HaAO (~U) ･･････ L7~~~~tL}~ 

;:i~: ~ f~:~'; npH6~BHTB (~i~) [BJIIO. BHrnb: BJleHHblfi] 
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~~~{!~~~~) f,_-~)CD ･ ~/ t~;)~~~ 

- npH6~BJI;ITb ()~~~) [~lO, ~ernb] ~ff~~~D~~~; 

AaBJleHHe pressure; BepTHKaJlbHblfi vertical; T6KOB 

- TOK current, stream; BxoA~Tb [0>Ky, 6AHmb] 

(~~5j~) - BOHT~ (5i~) [fiAf, fiAemb, ~l~ BOmeJL 

BlIJJl~, 6; ~~~~~1~!:~} BOlneAruKHH]* "A;~" 'f~fJ~~~" 

tpopMyuup6BKa )~~~/~, wording; 3H~HHe knowledge, 

cynJ:~cTBeHHbl~ essensial; H6Jre field, q~CTO Often; 

Henocp6AcTBeHHbl~ direct - HO (~~~~'~~) ; onpeAeJl~Tb 

(7~~~) - onpeAeJmTb, JreHHblH] ~~~~~ ~~~~~ 

:~ ; KOppeJlnpoBaTbc;1 correlate 

C~:--'~f~'-'~'--'--･ I ~~fL~~)J~"~~;~~f~~;~~~~))~~~~; 

* 

C C~C (CtL~~~~ ) ~~ ~IE~'frT~f~CL~L~~~)~~~{~~~r~~~07C 

t~:~~rL}~7~~ ~ ~~:~'. C~L~~~)~:~~~~~-~~~f~1~~)*------~~=-*.~~~)~~ 

O Mbl BcerAa 6 AeM noJlb30BaTbcsl cHCTeMOfi 6yAeM 

KOOpAHHaT, Heu3MeHHO cB;13aHHO~ c Bpau;-

aloul:e,Icsl 3eMJrefi, TaK tITO B KatlecTBe 

cKOpocTe~ ABH)KeHHSI B03xyxa Mbl 6yAeM 

6paTb ~ OTHOcHTeJlbHble~ CKOpOCTH, B35rrbre 

no OTHOllleHHIO K Ha6JlIOAaTeJllo, BpanJ:auJ:e-

Myc;1 BMecTe c 3eMJre~. TorAa ypaBHeHHSI 

AB}1)KeHH;1 MOryT 6blTb B BHAe : 

dV I grad p - 20) x V+F+D (1. 1) 
dt ~~ p 

3Aecb V-BeKTOp CKOpOCTH, t-BpeMsl. 
d 

- -3HaK HHAHBldAyaJlbHOfi npOH3BOAHofi 
dt 

no BpeMeHH, p -AaBJreHHe, p-nJl:oTHOCTb, 

Q)-BeKTOp yrJIOBOH CKOpOCTH BpauJ:eHH51 
3eMJnd, F-BeKTOp BHeIJJHHX cHJL D-BeKTOp, 

npeJl:cTaBJI;1,0uJ:H~ c060fi AlrccHHaTHBHbre 

CHJlbl-

noA BHelllHHMH CHJlaMH Mbl 6yAeM BCerAa 

HMeTb B BHxy O/LHy JIHnJb cHOJry T;1)KecTH 

F = -gradU (1. 2) 
rAe U -HOTeHIJ:HaJI cHJlbl Tsl)KecTH･ AHccn-

L･~'~5~ . 9~ ~; 

~~~~;// 6. 8. 



~: ~1~= ~b~~O/,_･-~~~~l~/~~-･･='~-,-="~*･*_*l¥f~ 

raTHBHble cHJlbl cB;13aHbl B OCHOBHOlyl C.Tpy-

6yueHTHocTblo. O HHX Mbl 6yAeM roBOpHTb 

noAP06Hee HecKOJlbKO n03)1(e. (ibid) 

O BCerA~ (~~) always, n6Jlb30BaTbC;1 "~fj;~;~~ 

. ,' ~~) . "~~~ ". C~)~l.~'-'----~}~~;fi~:~C c;1 ~~~~L, ~~;t~*~'~b~~ 

~ ~)~ ~~)~~T~'~~'~"~~~~~~~~~ ~ ~~~ ~-

. ~ ; CHCTeMa system. 
KOOpAHH~Ta coordinate, HeH3M~HHO(~u)--HeH3M~H-

Hbl~ )~~:~), cB~3aHHor"I (~~~~~j~"-'-'-･*~, ~~L~~) -cBsl3~Tb 

(~;~E}). BpauJ:4~)me~IC51 (~~~b, J~~;~~1~"-"-'~-'~~~~) - BpauJ:~-

TbC;1 (7~f~f~=~~1) ~~!~;~~ revolve, rotate; 3eMJI~fi 

<-- 3eMJl~; TaK qTO Such that; KaHeTBe - KaqecTBO 

a)~j~~iL~L~L~ ~~ ~) ~~ B KaqecTBe+(~~r="~~~'"~~~, ~~~~L) as, in 

the form of ~~~:,~~~~~~~~~ cKOpocTe~ - CK6pOCTb 

(~~~r) ~)~~*~C~t~~L; ABH)KeHH;1 ABH)KeHHe motlon 

a)~~:~~; 6yAeM 6paTb ~~ 6paTb ()~5~) take ~)~~* 

-A~~~:~;; oTHOC~TeJlbHble - OTHOc~TeJlbHbl~(7~) 

relatrve ~)~~~~~~~~~~, B3;IThle - -- B3;ITb B3;ITbl~ -

take ~)~~~bJ~~:~~1~'"'-"-'-'~:u~~:~i~j~~~ taken ~;~:~~~~. -

~~~ 
~~~~~~~~~~7~: ~, J~~)~~rJ~) cl(opocTb ~~~1~~j~LCtL 

~, ~C~~> ~CUC~ ~) OTHOIIJeHHro - OTHOlneHHe 

relation (7)~~, ~ no ~~ along ~~~~ U~;~~･~~~: no 

OTHOLlleH}IIO K }~ with respect to, ..."'~C~~U~ ; 

Ha6Jl~OAd"'TeJllO -- Ha6JlIOJl:~TeJlb (~~~~r) observer, 7~: 

~5 Ha~JI~)AeHne ~~ observation ~ Ha6JIIOA~Tb (;f~ 

5~) Ha6JlrocT~ (~~-rOAy, -}OAeLub, IK)A9HHbln) ~~ 

observe ~~~) ; BpaIJI~alouJ;eMyc51 - BpauJ:alOllJ:H~c;I 

(~~~b~~;~l'~~'---･-'~~~~;~~) a)~~,~~~, ~~ - BpaLIJ:aTbC;1 (~i~ 

~~) "~l~:~~, "; BMecTe (~~:*IJ) together ~ BMecTe 

C+~~r~"~'='~'"~~i~~~L}~ together with ; TOrAa then ; MOryT 

- MOqb ~ ~ ~ " (;1 MOry, Tbl MO)Kemb OH ~ '' MO)K~T, Mbl M6)KeM Bbl MO)K~Te, OHH M6ryT) (*~~ 

~fy~~:~ M6riJJH~) ; 3arJHCaHbl (~~;~~, ~~;~:, ~~~-･FT~~i~~T~~T~~~) 

- 3aIJHcaTb (~~) ~)~~~1, ~~:, - 3an~cblBaTb -~:* < , 

~:~Ar~~) ; ypaBpeHH;1 - ypaBpeHHe a)~~*1;, BHJl:e 

- BHA (~~~t' ~:~~iL~1) appearance, form, B B~Ae in 

the form ; 311:ecb C ~ ~C here ; BeKTOp vector ; 

BpeM;1 time; 3HaK Sign, symbol; HHJIHBHAyaJlbHbl~ 

individual; npoH3B6AHO~ - npl~:3B6Jl:Ha;1 derivative 

a)~~~, ~t~:~~;~~~.*"-'-.-.~~~~~･*-A~'~'-'~'~--.~ ~ ~l l)~~~,~k~)~~4~~ ~ ~ 

~~~r~~ ~ L~JIS~' ~~L~~'~ ; CK6pOCTH - cKOpocTb 

(~(~~r) ~)~t~~ ; Bpalll;eHn;1 - BpanJ:eHHe rotation 
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revolutlon ~) ~t~~L; nJIOTHOCTb (~(~~t) density; 

yrJIOB6fi - yrJroB6fi (~~) "~~~)" ~)~C, ~~_, ~t 

BHemHH~ ~~~ "~7~~)" ~)~~~; ~~ ; CHJI - c~Jla force 

~)~~~*, ~t; r;peJ!:cTaBJl;nILLHH (~~~l j~~~~f ~~~:~E) -

r;pe/LcTaBJI~Tb (~f5~:) npeACT~BHTb (5~) represent, 

r,peAcTaBJl~Tb c066fi ~~ be; AHCcnlTaTHBHblH dlsslpa 

trve noJl: (~~~~i~L) under ~~~~L~~~~:, "T- " " ~C~;~ 

L" ~ ;~:'~~ ~ ~ ~ ~ ~C ~~ ~~~~~~~~:, BHeLDmaMH -

BHernHH~ (~~) ~~~, CHJlaMH -- c~Jla (~(~~~) ~)~~~*~, 

~~; HMeTb have, possess, HMeTb B BHAf ~~ mean, 

bear ir_ mind; oAH~ - OA~H One a)~~,~li~:~r 

~~･ JIHmb (~~) only; cHJry - cnJla ~)~~~~; T~)KecTb 

gravity, weight, c~Jla T~)KecTH gravitational force; 

rAe where; HOTeHn:H~JI potential; OCHOBH6M -

ocHOBH6~ (y~) principal, main a) ~, ~~f~~iL~l~~, B 

OCHOBH6M ~~ In the maln on the whole HHX }~ 

OH ~)~~~~~~ OH~ a) ~f~~iL~.~~L; noJLP06Hee (~U) -

noAP06blfi detailed ~)~~~~~:~> ~ ~~}~,_･-~~~"='-"-'.~ ;HecKOJlbKO 

(~u) //J' U, n03)Ke (~~) -Hd3AHH~ (~~~) "~i~~"'a) 

~;b=~j._~(*~~: (~b~;_~(<~:~~ n03AHee ~)j~~:~ ~ ~ ~ ~ ~ ai) ~) ~> ~ 

~~i7~.･･~b~"-'･-･"-･~, ~l~-~ Iater "f,'~*~C , .' 

(~~I~~~-･~I~= ) ~~~~~~~;~C~~:~:~~~~!!~~~C~SJ~~ Lf~_-~i~~;~~~~ 

J~:~ ~ ~ ~~~. ~~ -~, =~~-.<'--~~~)~b~)~~~~~ U 

~ ~~!;~~it..~ ~l~:U~~ ~~~;~~~~~~ f~ILC~ -7,_･-

~ T~~ ~~~~~)j~~~!~}~ (~~~)) ~~~~C~; < C ~~~~ ~ 

~. 

dV l = - gradp-2a)xV+F+D (1. 1) 
dt p 

d C~~C V ~~!~~7})~, t ~pf~:~, ~ fFr~ 

dt 
~Cf~IT~~ idividual derivative ~)~~~"' P-~~E, 

P ~i'~~~<"~, o) ~~!;3~a)~~:~~)~~:;~!~~ a) ~: 7 ~ )~, 

F ~7~~~a)~~7 } )~, D ~~~ (~~~:) ~~~~~~ 
7 ~ )~. 

~;~. 

F = -grad IJ (1. 2) 

~L~~~~;~~E*i~!~*~ ~~~~~~)~'~~'~, CtL~~C~~'~~~//J'U 
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