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sftedHidvjls COyjfmsots ftojMmMds? otH' pHL ARG WMo =iz
fdls' joats?2 otH' 9o ¢. sOdzdded dzctcOH .
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COHdj disT Msdzj desflsd o Isj gsigrk O z¢ena B figls O o
CtedL Sdls-Puagnld 1 268 2§ o jtosdCOdkd, fssle j
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dstsdzj detsfpls! o ftsH o OF o Ofipdeticeddfj dzO 1 ols stisf difts] staAtdsdn
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oH' HGMJEOjls cdzeddy §jtej Bjh Oddesafts Mmdztsw .
3§ dzd W BT dzO dmfdzj H 50 OdzO ) f sdsh i s
Water salinity and temperature,
. winter 1985/86

ppt, 00‘ N7 QD%EE=100584%004677| '..aguyr/m:100612%00540

8 7 ' WA S sea

’ AJ‘\ N

2 T n I !

4 —

3 T I\A[\R/ A S;i?l’oa?‘lr(]:e

s max

2 7 " \JV ‘ Tw sea

1A Tvv lagoon

0 -~ entrance

-1 T T T T T T

November December January February March April

tdfm. 3. msSH IsjdifjtObkter d mMdj dshlsd o tg- | d fdd dzf
yidzdy Ld8¥ dO®85) jtelsdCOdz' dgr § dzddedd fsCOLT 908 H
ZOclkdr ftojo' h OkO f dzslsdzsfmls! ftdetejydy 7 BsemSda

wlbtezCllztody 2 Vietdls f§t HOddZ &3 ZOBSEOl L A
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daf Qo dzj dzd d H dzts 36 Uz ¢ ts ¢z datizO Gy dzts @B ¢ tc tsds B dBL- O oz Is
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oHBS totso SH dzgts? o BHADAdZW jols frfwis Il b, Hu § BY § 6 Ols Iz
H S a;dzEquT@r [ dzv or Qo dzdo Odzdw™ Isj B j 6OIs Iz tc dz
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fJtcOlkzte® oH' dL di3j teWw dzOM* ) fdsh! s jBlscisC
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vsO0Cdd3 tsBtOL A, MistckClskzteds 2 Wttsdads F-tcj HMisO

fisw s Eflss2ydes?2 d dagj kmlss2uydes? MmswOlsdy d¢ O
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fslsdshsd oL oy ds ¥ stddiess Odedj ©OL dzd ydz |

IBhd2 o1 9afsH.

RMdzj Hise Oded § MJ L Sdzdats®] IafjLtgjfpidaisobadtom Is&f- 6 @Mt
Mitsets fosdzdo © § c5C OO0 Ojzigdes A Istbo BHPHBdZS D § SIHE
Bstew Bscbkls Wsttdddtetseo Olsmw d HJ2Mlse dlsj dz' dat
WtetsdzlsT dL o) MdetsR Oo BRIZOY Az O ( sdsf ton dzts
dzj § bwyjds?.

] OBtOlsstedz” § S jtodd3j dzlsr  tsL otsdzd dzd ¢ tet
n Bt CE¥Yj Mise j dedzze d Csdzdyj Mise j dadzzs € Otsls d «
ttOo dzf dg, 1 gt r stetsh s Mise dzZOMkj sy ) dzQls k2 te dz'
9jMmMlsd SC0O0¢C Wottddtetse Odzdj MBBMise j dzdzts W tetsdzls O
sls MC zsdz0 d 4§ teisded ¢ Halsp y dde U dp'dds tefpaztf 2] o tsH de’ -

t OfmMudlsr dz0 hBsHjdzd L otdzddd Elssydzdls: od
fsHlse jteHddzO W OSCk Gister 90 ftodHBddse sy Yyj o
dzs s twOmMmdzs] ddw skt O0 o o jtlsds Od des?2 ff

RIsOC, C(oh@fHgtEHdd 2duyisyj dds ftedetej y s Wt
dzddz MBLHOIY jHddF 2 BtOL dMMmdzi Hizj BSE-5 5B
sjtedimlsdCd.
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sOydtsddesets Isj ydddw tsls MEdsdd HdzO // [§] O
2 17ddzdlsddzeS jody . ., viteydeads ¢. 5. U
1987. U . 24d 738.7 5. Y. 732

. a3l wdese . [ ., JtedyjdeSts 1. ¢. , [ Gtsted m d dz
JHOdy MEBS2 o OHddzad 1 O0Odzsd2MmMitets dBtew: H ts dzd
[S@tsdzsedw. 2004.-295. 44. -~ 2. w. 283

4. [ OLOtjdeS 5 1., [OjoemMeéd?2 ¢. L dHEBdy-s] stetsd
Gts pOdzd[ .: JdHtEeSBIISIBdLHOI, 1971.

5 1t sy 1. JIruydmdzdlsj dz dzOw" e dHiEBHd OB O. [
6. HORBSdzE BSO 1 . R. ltecdHisdzdz" §| MbsteOIsdW dydetse
d3dte. 1999. 463 f.

7. AjJHBStEBO 5.1 . AdLdud mMcow JtodiesHOf d: Mistelz
lJHcBE BEsdL983. 296 M.

8. Chubarenko I.P., Gritsenko V.A. On one feature of bottom gravity current head
structure // ENVIRONMENTAL AND CHEMICAL PHYSICSLithuanian Journal.

2002. V. 24. N. 4. p. 22225.

9. Chubarenko I.P., Elena Esiukova and Kolumban Hutter. Implattie ice fo-

mation on seasonal salinity increase in the Vistula lagoon // SIXTH SCIENTIFIC
WORKSHOP ON HIGH RESOLUTION OPERATIONAL MODEL OF THE

BALTIC SEA. Proceedings of the VI HISW 8 to 10 September 2003 SaintsPeter

burg, Russia.

10. Simpson J.E. Gravitywrrents in the environment and the laborat@ggland.

ELLIS HORWOOD LTD, 1987. 244 p.




23

s JtruoRY[sRIAGNDI BRI a1 [HUR
ITr 2?2 S f1d PLastfes {1l #dJdfuy

4. A. [ BYyJde€ s

[ teMit?2 cdHsWdLdudmMéd?2 ddmisdlskzls
Edz. sOfdlOdzmCOwW 2, wjoOMmMbtsysd , 9
dotsenk@sevcommet
lojHjddj

AzdzOd3d o Y jpdBasdzdisjodzC e “ o dzj dzdj . RL 9 j Ml
BOMMj2dzi Y jtodetsd s distew ) OdesZOdz dz' d3d € sdz
By dets sisdzj flsd € -Fpdzj 2@ § ipdzPeided j LHE O Is' fy
HOdztsf)! fOCIdui Mcd oHtd ofjet {fjdiidsite @ W
fd dedv dsd o Bstej d dz© Mkh j. dv yjbrtis Mmd
Ud dzr dJddipdzzdgij HOdzdz' | 5 f OcORj stcOR o sdzdz
Ctlstster j fBBh jdf o ©0O0BSKOR [ 1, Rztgdyts te fiySfifls
Ylzdzodsd Bty dej @] o {508 61O dzjHoztEzsOH dedptsiats fds [, 8 1Y .te §

gCtotsdsdz” 2 BBl jd3 HOdzdzyr » dzOB Oz¢¥ Hj dzd 2 5 ylz da
tcOLoadlsdw L Issets Wodzj dzgdvw o B OMMJ 2fgzis o © glztiztizis 6
syd dz2Sd yYykdomkdsti Ofmdesmisd yd tedzts dysitdziyOty d@s- HidAy B
dzdL © Wwodzj dzdW dgj sBntSHJBS §ted d3j dejjodgddy. terjdzvq
s dmMOdedY twWOMYf tesMistcOdzj dedWw o tsdzdze YykzdzOdsd o v
o dHdtsMIsd ydmdzj dedgr = dEsH jdzj 2: dEsH j dz2 jdzEyj o
dzd tH kR cezsE dj bl [ @0 Ml s iste Odzj dadiy H dzg
N 2dz0r  jtej d3j dedats? & dzkze  dz" .

1d%d HORO CttOCOw ROKOSCIjtedmMisdS O jdMmiststed
tei' v stor BMEtsets fodksmMistesa® d dL zOdOs Ismw
ftosMmiste Odzj ded v yleQEPRf voJ tddssRts tptstow . 1 tio-) H dzts)
HidzZ YoLotdzwjls iR 6] Is'] s Ozzdizts fiplOo j dedzr §| =
YykedzOdsd o H tsdz 9" Hj dzj dedzse s EZyoOmlsC O dBEteMs 6
M2 Lisdr oL BN jdd?2 Etetse dzv v jjtdRscid Wdstictay
ZzOd3, dzO2Hj dzde” o5 ©Odzj § HAEZY jotwwOLd2MEEets (
MO0 ftMmistcOdeMmise j dzdzOVY MistekCIskztcO o tsLdad s O
Cd deO hjdzz Wi o LOsadMmMddisMmisd tls BOc dddskzH T
ydd ykdzOdsd. 91 @GO®FROG dzj dzd dzj 2 dzets?2 d3tsH jndzd H d
dzj dzdz" 2 OdzOdzdL BHdsRj edsets dzOC Ols O sHjd dats Y dz
tejc. Clbts foLotdzdds f§ftsdkzydl: ttyj dSd ks jtold
Yo tjdz jWO HAd2O, R OtOClj tedzgg€ 57 5z tstizig gl 5

MOtGOQlSJtGdfr]ISdQO dimtstedyd MSdr yYkdOkd oHts
fsdkzzsmistetse O

IMmi drejifMmlsdy § ydtedsdsteNStdd yYykzdzOdkd dgsy dat
9Cdzs yojls Mmtser lsdvw, Cwbtster j o Mddzkz Jhiststed:
B' dzdj dPfplstcdtetseo Odzr  d dzfnls @i o3 =hzlsj Godef HOZRQ d3dfdzts  t=tEstd
tGOLtGIth'lSJdZJ dzr § Wadz;'dzq’w 9 dz;lstsquan”fcf dzj @

o i BO f s@rdzy L
tGJ BGtGO Od3cf g} l]’tsq’; dgdtz;cﬁdgigsbdzisdmsl @dzOdchLO H
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lzdeC st fteswodzj dzedvw dimlsstedyuyd MSde &Odz,q’ 9 H
¢t (sdkshstess O §sS0LO0d dO tdfh. 1. k dzO ds (]
(1341, 1802 1927), ujoOmstsysdv (103, 1650
Cdzlsr (182719286 1939, 1966), ulees:o (1869
1966) d sjtuyd (1927, 1939, 66). Cld HO
[2,3471619] . utB' kdw :OtGOClthGq’L sfw oL dzd y dat
d d3j dedets, s o tsL d3tsy dzf Anw ﬁmmm;ahdalmjdz;s@dmsiﬁWJhda@ds,
908 hdn Mmtdsdaj dad v .

46%¢ 1. ‘

A30OBCKOE MOpe

| Ermaropna

CeBacTOIIONb

dopoc qepﬂoe MOpE

44°¢.1m. | l | | |
32%.1. 359 38%.1.

tdfm. 1. lkdSkr feswedjddy dhbsteduj S JE- ykdkodsd

pOf-fldzClsT dzOB dz® Hj dzgdW YkdzOdRd B L trpiplOai®] dzls O dz

Ptotso detf zdz® IsT , 9 ¢ tsladsjtey hfindaBiprosRROtaj st OW Od3d .

AzdzOdsd dzOB dz¥ H Odzd ! 9 H ts dz afMmjets & ydesegts
Yyofmls: dL dedrn Mt klsMmlse so OdzO LJd3dZJthWdeded3
Rffststed yd MSdJ ModHiljdz Msoa® ftLodweEls o
Htej o dzad n odu]j dgfiddg lsits eed fidsis[' 4 [H.t [2dad M tetso 5 H O
dzr 3 Ctsdzj B Odzfie'sdz ki fsm s Oz ylsts ftedo sHd dzs €
sj tetedIs stc dBts iz tsih etsdets a3 uj ME s 2h j e 2.

10dBtsdz "d2 ddalsjtejfm M ItsySd Oajidskdsvs tsbots dadsutic

ybedg® o v jtedesdyz sty Htoj HiMsOQoadzv jIs olstsieOV ¢tk
sOn7 -1[9716 sf dMOdzr R OLOCIsjtedmisdSd Ujlsr ®fr ykdz
¥dud MSdd3s HOdedzr d3. [ ded tsBtSBh jd& o tOBSISOR [ 1
dor B L j Bdzj stew i) dzd W3R . D®.. AD.2T79 267. ¢y &Oc dzd s bz
6,5 MmMtslse jlsMmisejdedzs ¢ v ek ls ster 3Mi®ets fsd
mj ded § d3 26.12.1—&3,303) ¢y W dw dstedz d@eshkzh j o
osMissydese s fsBjtej ' W vkttydd d 4§ =Ho SHid &5 L
5,8) 9o 02 tsdzjo O v dztirctiny o jj toisc O o3

AzdzOdsd Hted L Isdm MsB' sdwn L OtejcdBEstcedtetse C
9 H tsdz! Cter Métses d CO0oaCOLMEBSE BB Y! W &
sy desd3 YsB o' J stf BO  5C OL Ofias L edmadzvies dsiy . s yly.
or Mslsr yYykzdzOBd (otsLorh jddw ctejBdzi?2 dzOH Mtsfy,
fjtedtsHT o tsdzds beH jtidrdeS s @O 2dz@B dztej d3v L OMY tesmls to(
Lisdz 6 jdgj eOydd.
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Il r mMlsr ykzdzOd3d Hdzw yilrtejnrn L Otejcdmiptcdtetss
dzr 5 5 CdzjBOdedW R Ektotso dzv - L B33 detgdzd MO MY tc b d O
Mls Yy tedsdsteMSdn yezdOdd oHBd ¢ ydsés f B,
dzj 6t O 9 dzts d3j tc dzts. ]l Btd hddfmksej Bjtejetsalrz-n L
yqvw o ko j dzd uj dzffijls B t3MBO ¢ elath izllzn M, tojitytzj Y
fsmistetsdls! Hdzw dzadrn ftoscdesmisduj MSdj diglejd fijd
Mz yojo yYykedoddd FrOwOSlsjttdL s Odzdm' { jtice ts5dzO
9 0% 9tsdzdzO® dzi W o dzw dzOM! RBOS ME@BOEOEzEE daps fis
ez, mtslsw or Misls’ L OicedMmistcdtctseo Odgdz" = o tsdzdz
dzOB dz¥ H j dzd W doztfj Of t5j39 'dfy o dzj StSlstster = BEZAISOR
5 o¢dzddsyj dz Ods tsdzd BH EHIsT ¢ Oazg . 1

dtejHdzdj §jtedtH’ ¥wdd ybRe-gOT Qi3Eiagad-8 dzj
HOdzd © BHdedr d Isjnrn Y4 TEdISOR HAdv @OL dzd1
dZ" » twWHBe CtdzjBOdzd?2 LktctsodgW LoV jls EBo
YedzOBg0 2Bd dz [ 2 0] & isltct®jdztzdzd & O fiyfiztelzO dz3d WHOE 2B dzd
EyomlsC tse  sedizt-f% R ddntsMmis Oo

[ O] BOIsdyj MCO" dsHjd fscdsL O ykdkodd
[ 2" flescdsLO of sl yYkdOdd k fsBjtejy! v
Hdzd dzdz’ = BOltesydr & otdd M § OtOddudsdy d
LOCdzk Bl ¢ tsitsdelstidsls(O dz' | dasipazlm €O | ¢ 16 szt y (issdedt
2O fsHotHMS] L jdBdzisttwimjddi LOHOjlsMw o od
COMMEOedo Oj sfW jcet ©OLodlsdj ot otsj dgj dzg .
BsteWw, L OHOD Oj dfsy o dzO 1 O dtizks jizhinRiztzdis d3f) ads B 1 Hodkt
pjtendsiisd YdHSMIsd fted dkdjosd f§tsdj MS st
Yyittdsets BseY, fdd COEhOw € sy dshz sf 58t
COL OdzdzOW 2@ tedf. 2. [dzO oGzt yOjls tCtr sk
BOl j tod Stesd2 fifg § jtej f OHsd cdzeddz sk 2000 Ht
hjdz Wsobks Ltsdzk cdzkBddes? 100 o3 d o3 dzid .

COC ®jtgjc kOC d MosesHA j EyOmisSd.

© Fo |

45°¢.mr. | | : :
Kpbimcknii -op

44° ¢ . | -

33°g.1. 34° 35°RB..

st 3 © € ci

fsdkbshistss 0, d tjd j¥ GsthHSsSct HdO o tOMYJ Isdz



26 AdLdUuiMSd) fsedj & S

1 Otetslstetsf dzr §j Hoadyjdedw YdHuHSBMIsd o wWOMyYJ Isdats
btejn ktOodzj dd?2 [ 21]

[LSN Hay? 0 uaUVo gD“Z KU\/U +V2
ut ung- WeD < kX

W uaUVo Hav?a oz KVyU? +V?

o weD 2 W%B ey W

E+£+ﬂ:0

Moy

)] LOHOdd] & kfdssdw MCsd yjdagv, &N dsy st jcds of
BSHdtsGgts o' antsHO otdzdz dL o OMmanisls dfts 26 tetOedafQfyIs o 2
@ZOYOd dz i3 EMdztse d v &&q

U=V =00 =00y (t=0). (2)

1 Hiy-L 5dzOdz' dzOw d o) ted H d & emOtE dpOMx M s steH d daC
fsdzdy | cttdLds0d d j fsdymisdkshpodass d o H s d
Ofdgd N ded vV 2 KGR daBsiez! dzts ] Mdsi D F Higey) + Ztcse dzv
TGy D>0 - f 5 dzdzOW ¢ dezB d 2@ B OfMMj 2 dz®, BHx)s' pOF h Ow
sisfizls e, d dis @dCsdf Mz M § gladz'n ¢ iststy alzipys ERye fs@ HsjHAE v ;
K=26203-C st ¥ Wdydj dals HBddse s Istej dad W .

[ dzZv L OHOdzedw dzOYOdzt desets oftsL d3glzh j dedvw Bstew
fsHARABHN, oCdz yovw twjihjddJ LOHOYd cdHtesEZzftclza
ste [22] . JeteOdd yud B3y IstcOHdyddedz &3 f SH R St
syOed @6jdai eOydd yYykdzOdRd ¢ sHo tsHdz' o3 Lfj-d3dzi Is o
MOdBd f Bd hs2LdiVindk®ds Y sHisogdzds [ 23] .

[ dzddz tfpj2 d BOCid B3Odz dadj LiPBIgh 5 zd §30 & et &
fsHoSHdBE B L j d3dz JIStGWfT]JdZCfW {. ]l toBtslsy [ 15]
Mi2mMBszsedyud MSdr HOdddzr = tt t6j Odz! d' = dsyOe On
NJ dedzm § L Oo d fildfdyshsls dizCsfrpigds 2 H T I Hdzv jottOLd2M
LOf dfMm" o Qjlsife™ g dfn o dH j

L=W, IgL=0.24M - 0.16 (M <6.5),
IgL=0.6M - 2.5, IgW =0.15M +0.42 (M 2 6.5). 3)

] j &zd ydddw L OH Os sfgw & CdsBj steOn. | sde® ¢ j dzj t
o2 Hhw fd&OB' 7 L jdgdzjlstewmjdd?2, dt tds ftd
> 6.5. [ d&v LOHOd&IY &GOS MdBOd dise s tsff digshe jsdzd W
Ld gdzj stew fjddv otMfod k)@Y { gfdedyuimcsl L

lga, =0.8M - 5.6

[dz0 §tsdzkzyjdO o ©Oe&ls] [14M ¢85 HaPO ftn dssa
HOdzdzr & 5 28 fGBHoBHMS R YkdzOdid e j dzder RO.L § lgdzj Is e
W stedkzdz (430 fBHOjd)N o & S©OR

102Hjdzdzr | 5 WsttszdzOd ( 3)
W Hdzv tOL ddydy = L dzOud dzd
OB d&zd yj .

d (4) (©60&jsE
BZOcdzd szHT ff SHo s




27

) esflsteOdzfls o j dzdz § 1 QgiO'cjdecfer  imOmpCid» dEststasy fr
©OL dzd udzs? GO dzdlslzrj L j dsdzj Istew fyj dzd v, dzO2 H

M L, ¢ W, ¢ a0,
6.0 19.0 19.0 0.16
6.5 25.1 25.1 0.40
7.0 50.1 29.5 1.00
7.5 100.0 35.1 2.51
8.0 199.5 41.7 6.31

1 OyOdz detsj Mmaosd M j dofky) Ueaadstpodgvd dft2gy, Mmlinte H s
Zdfisdud MEs2 tBdkOMIsd (o jterndtsisd &ELY ( sy
LOHOD Odzsfy! § 5 ¥ StedkdkOd

Z,(%y) =a,cog(ar) (r ¢ 0.5), z,(x,y) =0 (r >05) 5)
@ HxL = ((1xO)cos| (1 1+ (y 1yO)sin(l, y1 = (yI1y0)cos (xOx0)sinl, O -

etk f o stetsliydd ‘Bdsdia  is@ tsls degsmdls j dz dzgts tsid A
10HOYO (1), (2) f §BHEGBHWYHh J&d ¢ tcQxdzd ydz
dzj udz' & tOL dzsflsj2 O Co OHtcOldats? My M to
l tsiistcOdflse j dzdz’ 2 h O¢ Mt O jie s 52 G &§ Hs ¢
dzj dzO -dzjovdatzizOW tsSH dzsh O s OW 5 otej di3j ded TMn j BBC
vydfmdzj dzdzr 2 OkzOczdL t©OMY etsiistcOdzj ded ™ o sdzdz
l tsmistcOdiise j dzdzOv MistekClskte® o sdzdz yti-dzO o3
flsj2 tjd jWO HAO sddhlQdap), ioueads) dECOMA Yz
dzde ¢ dL tsB OO, Hdzddz jets BMj2 d dOyoOdz o
BEEW. 10 B dSsoH! ] SOCH] dBEyjls fuRwo dvis
dets? o tsdzdzyr YkzdzOd Gy @dB dagdstz Hifdzj " j dedv Lktetse
vyddn dzdzr 2 OdzOczdL R OwOSCkjtedmisdS ykdzOBd
fsdsy j dzd?2 AsBOdBe w@UEQRE ds? B dzOHs d,

' 7 fsCOL Ods &0 tdfh. 3.

45° ¢.1m.

&

49°cm. L1 1 1 T TR R R
33°p.m. 34° 35° 36° B.1.
tdf. 3. Cdzdzd f Isd u i fiR i .

dzd o O dzd @B WOt b dzO Bds’ ) ngﬁ%dzﬂfn/\dﬁdmdﬂmﬁ 3
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ter Yr dalz§ C-@r M5 ¢ 2 Is SHOEEO | BBEL % ez 8 s-@3' M9 1 Oh j dzdzr 2,
10-y tso " 2 woedi'lsh [1jl¢ Odsts 3.

[ sHjdz dz § syoOcd yYykdodkd oM sdtsy j dz 9 O
Iz vitodtsets dstew, CtlktsteOv mHQ e Sl tel] L1 zdgjlsdevd
o jton dzEdf dzbH3j stcsotsdy3 Mdzs] dzdlstsmW jtor dj 1 d&zOydls
dzd?2 f BOcddlkHts?2 ks [ = 5 HEs BteChyss dptdydj, d2 5o]
Lsdzj fd 2 3d uj MéigB to wd jdaplee@dr ddfts dL Otej e d st dtetse
de dv 1927Cica ,L ©OdzisydEL By Hj ddY ykdOdkd 12 Mmj
sd { dzdzdflsdud MSdr BYyOetses YkdzOzd ttedj dlsdtetse

sdfdyder 2 ftetsyi M ttOmMftetsmistcOdz] dzgdw #HHsHI j BO
OdZsets o L dadflduj MSs2 B &OMiSd, §S0L Odz dz

¥y, KM

90 |

60|

0 30 60 90 120 150 0 30 60 90 120 150
x, KM x, KM

tdf. 4. (OMftshsteOdy dd | o Bdzded ClgYMEOME] [ L= LASdP: GC

t= 0-t= B2 3=z, 5 odstf=lz, 1 2 dstpdzdzd @ L Mc3j M j dzgd 2 kictso d2v st

ddzlsj oo Ocdzsds 0. 1 tdfo ' Z Is hdsTstsm 3 Js 1§ 6 o telzOg | dsjp O M ls d

fsHi | BO0d BsemC 2 §so,teh dshlsd.

1 OyoOdz dzOw MlsOHdW 1 oatsdz ydosdzedese s ftefgyj Mo
fj2dzj fthmistwddats? cdkzsddr [26]. 1ted kM od
Bstew  (tdm. 4, @p | OGO s dzdz j o sdzdz- M tef &
tsfsteOdv s hdjMmY o fslsdosy sdsyd & d&Ofic0s dj d
Lisder G¢jdzjteOydd (tedfm. 4,8). Itddd, dLdzyj dd
YjtejL chketsCotHdr j bEyOomsgdbsk§ s 52 sE OO
odzd W dgdW dz0 o tsdzdzseo ¥ HJdZOBIC L dstew @ - tOMYJ
showfw € Bjtjelk, EfMdddeojkhvy §t o&jddj- ftedsd
bjd des? befscwOl duj MSs?2 beOdhy stkOydd do
ftotsw o daw jtlstinvsB e OL 50 Oded d MJj telf sSo dH dzsE tst56 t6j B oW
fisj or Mislsr d AMYOddo otdd o dOf 0o dzj dzdd
otsdzdz’ Gls BjtjGdO tBtOLEZsIsMW L ORoOyjdgde j N«
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flesmstOdy s h dj MY o H Gdes Sajp sy dstzsy Uz’ G @Oy o
& fjtosdzOyOdr dzsEts OSOLO oftdzdy 2O B 6] G
OBl [27] 6 ®©jLbkd sOOd udhd) dascs O
iotso dz2v o B Ofid Q o4) ¢ ©)2 ysf@dsdialzj stedj 2 z¥ &33O fi) dzy t
yjtodese s BsW, &OljwdSser 2 mCdsd d hjd W.

MOLOClj tdMlsdCd CtdjBOdd? ktsed" &stY L
Cjdzj cADGY d&zd BitjHjdzjd 5 tOMyj sHy s B0t
fdCOn (BBjjy ' " stk BMEsEE {§ Shijusieds o O,
fsCOL Odets dzO W By " @) etsjsdspdedEii ©WHT HdY
ftoj HiNlsOo dzj dz¥ 2O tedMm. 5.

1_

LM

t, MUH
tqm. 5. stdzj B Odzd v IFItElts o vciap dztsigteds Wi toB | ttelzj dpl VO Rs tall d3
shsese ® o Meky0] syOcOfsglEdgoOdid =1 7(8dMH. 3) §td

Is ejLid OO OMyjlstse § sHi | dsods 2 = defiai
Bstej ots didzsedn MdzEyoOwn dzaj Htejor hOslss-fts O
Gt fHdVIsdw lztctotwyy dggsteled IslzH j L j dzdz Istsw fyj dzc
MistcOdej ded W Y lz dzO diyfdistb | dzap’) B ez ®Pdaj tOYdd HE
lIIzszlsIsa fsBjtejn' Vv (otjdw ftedrtsHO -BUOj B dg¥
B3ddz, O fjtedtsH™ CisdzjB Oded? [ztltHo dedyd dels® tegfdRtSdz ] Hite
lj;teafJ dL ftedh jHhdr € Bjtcjctsratsdzdz dqudsj ¥ Is

lted WdSdtetse Odedz" 7 ftsdztsy jdzedd d wstedj dz2lsOy
IjOtGOd34'lstsf otsdzdz £ Bijttj GO LOadmwlk ls OROG dzd
d3jlstsisa fn;?ﬁ]d3q1{4fngtscts oL dBlzh j dzd W dslstslzv fs

s 3 ’ sl

d30cdchls|zHr LJOBdZJIStGWfI']JdZdWI(tGCffI’]. 6)
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1 23 456 7 8 91011 123456 7 8 91011
TTyHETHI TO0epesh ITyHETE obepe bl
tdm. 6. [OCMddOdz dz" jhef stz geiBHO Y I8 g dzf 3y Bwicw o7 L o Od
o sdzizO B Yk ORI, dL dzizyj ddlzr dpddzvd LS tadtedz RE jldzj2te Cfy 3 o
L j dgdzj Is tc volyiGlzdeY. 560 19 j & ds o § dllzsi s s

st sMisQoadzjdzdjy tdm. 3 d 6 YsCOLr9o9Ojls, ybkt
OB dzs HOs kW 20 By O2h da ¢ BYOCOdB YkdOdkd

HOR [=6.5, 7.0 d 7.5 orf Ml otddsd®aijlsdr
dets 0. 27, 1. 21bkyg dzBz 58 tsafj dzZf BRY Bz sz h 52 s §
Bsy dets e tsotstedls! 5 otLde Cdetso jdzdd toj Odw-dets?2 ylt
dr sy dasets fSBjjN' W st BN et § cjpeiflstctso O
BOcdzdlszHO®R] [. = 7.0 d BfSdj

1 OC 0Ol otdzd yYykzdoORkd @O Bjitjd

1 OC0OIls oatsdzdz dz® Bjteje wWodzw jlsw deOdBistzij 90O
azi f byStd Lijddw yjdid LEtttsedv yYykgpaO®Rdtsy O
dBduj MEsets dBsH] dzdtetso Odedw L ssets ftesyj MMO
dzisBtsH d dEtsfls! ¥ eosMmMftetsdL o jHjddY HodxJ ddw 3 dHS
dz' jjL lBdz' sOIT 9 1Ists? B d&OMId HJZOBISI o tsdzdatso
Mdjgds EttOodzj dzd?2 Hdzddedzr = 59 ton dztsiisde = o t5dzdz
Sz B3 tedzts?2 L OH Oyd dzPIE dlsiOm Sodsjdzdss y JddzSCdz®e § tels d & ©
otsdzdz sdf O ykdzOdzd toj Bk O dzjf dg'dzj slzdzic P BstRls @ § dzff 2
s d Hobkdsj odzsets dzOC Ols O H dzd dzdz3® | o tdzd teff ts JC H dat
tod d3j delsOdz! detsy dLlzyjdedj dzOC Ols0O ot dzdzdztie® dzs izic § G
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HOdzdz" 7 M tjLEzd sOISOB &EOIlsj BOIsdyj ME et dit
[29,30,34,37,38].

]l t©tO®RCOR dzj dzd dzj 2 dets? (BsH j dzd H dzd dzdz’ - 9 sz
MisteOdzj dzad 4 o tsdzdz YykdzOdsd dz0 M jdzr W fydelf sfdzj
dzr 2 BHdeYj cfmdztse d 2, dd3d Is d gz sjn dsnter vdzfndetisjc tsf tf Bsjdd
9 t©02Btdzj ¢©. cdzlsr . JYyideCd or sl o jtolsgd ¢ Odz
B3j tedetsds dzOC Olsj dzO o jtolsd S Odz' dglzs Myls j dzltdz, to
dzsc &5 Gty dzr PpozOBBIsjr ]| 3@P. ci{fgdeo §H§ tdzl | &'
Bjtojetso n-1flzdsCALGIR] Intstslse j Islso kb HHs (€I ygtsdic
ftcd GGOHT .

t OmMdsslstcdds B O j 2 dz, dL sBtcOy J dzdz'=?  lslz09 e C
h jdzo W se k25t x ¢ liswlgiztc jOL tsls € ter Is Iz ¥ x =dz 09, Izt tir) Gefe{@iddd jyldz
9 BOMMj2dzaj f J toH BH(dedzt€? BgjdeziBedzdzr L Ols j d3 dzOH
sls¢ MmO, dzOC Ols' 9 O] Is fipw> Ldg0o Iz dizts fsCadiZD ¢ eRisdzpds dafstz
ZOCtsdzj y, tbttOyO0jlmy s Bjtj 0. vtej Bjlzj Isfmw
Gk, jffipdsy jj dOCOO dz© BjtejEd d S OO, (OJN
L@ dzj MS d o tsdzdg, i Mmdzd dL e j Mmisde o MslsOxd Hdzd
0.

-H,

tdm. 7. zjd Wso0Ow LsdkO f) (dsnMCdd Bjtjctar i3 G

[ dzv  BtsH | difftictsy Ofddq® tcOMYf esMistcOdzj dzd W SH d dzt
dJd 9" aBHO dO Mkatt?2 Bjttje oM sd L 2j dgmw |
Zyj O Htsdadese s Istejdedw. 1 1 Istsd3 MmRAkz yQjd iy sod
dIsfmw MmdMmisj 32 Heokr EkteOo dzj dzd 2

o “%g— gpHZ B2 L

i gD O SO ©)

I coyjflej d@OYOd d & Efmdsed2 Hdv fdfhljd
U=0,01=0¢=0), )

BL ZOYOs N qj slhbklshlse ) o@®L dreq dd2 &seY o
[ &z L OHOdzdwY onBHWHh 2 9o I sdiz shejjdgtfh QJ Hadd
WitjL djobkt cwOddyk LOMY)lsdse= 5B MOBKGs B
Csdse g defteso Ocdzdy’ § GtoOdzd udg § bhdse gw
2=20() ,U = C0z0() (0¢teT0), HU/H- GUU/IX=0 (t>T)) g

GH] udHOI® - S steshls! O sl e Odzj dzd® on dzd c
& @b dsmisd dzj o 52 G to O dzdia TO = b0/ enG Rote0) de czsfiylactz!
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AlH | dzdVY  SHJ desydzts 2 x ® s@zdzsR j e ac'Ofzd o © Ehezso dvw
dz;,dch»tlthusadzw Bstew d fdzdtsets fsksCO WdHSCMsc

h i 2 ddets® , O f§tsmdzj ezdzj | sBEEHE e o OjIs Mmadss sH dz' -
dz » otdzdz yjtejL dzjoks cStOddylz.

10 ilsttxitt gZOQO&L®E o O -( OH O Ph Q&P o B SBH IS
dzj dzdz' ° e OL dztsdgisy & dztf2s S Cmddgsypisslzs 2 MR j d&3j, § OC
cOBBISBB]|[ 3471 dzv siid @iz dzOC OO0 o 5d&zdzO- zO Mk
kO B' &z ftedkj dzgj dz Oz steqdlsds, BdzdL Sd2 &- dL dzsy
o jtorndesmisd zO)J HE sMBY deO foxtsB tOH, dztsBts Hej ta@dimizy jh d J
A Hj dzd§ O b jdzt W SH ] datsydztsi0 , o tadiz®dme r sl HPO

=a,c08(0Cit/ /- p/2) (0CtET,), z,=0 (t¢O, t2 T). ©

AStedBzdr (9) Mmtsle jlMisokzs s toOmjpagtyinl¥ us@agy & h |
o BOMMS 2 dzj f sfls ts MAlzdzts® H ( detsialpdets zto o Msjoxital v
z =a,c0p(Cyt- )/ /- p!2] (COti 06 x ¢ CON).

{ Ofmifsslsted 3 B OMMj 2ds, cdzkBddzO® Ctlteset dL &,

H = HO (xx0), H = HOT k(x T x0) (> x0), (20)

GHHO = 1x0 0= dskGtgCd3, 0, 01. [dz BsHj dzdtetiej 5 N j o
fls s dzdzts 2 HO zz ff g tgj CsHW h z8 o KN detiigC of e dB tds)fiztdsefi]
otsdzdz BjtejGtso OV dzd dzd X= B TazOc Oj smw o Issys j

steOdzY SteBOYdW o tsdzdy YbdzOB] d20@ osfjn (OFO
lted HBMisdyjddd fsHo sSHdEes ME dtdd o Bd&zdd dz0o
HOtWY tjdz' JjWkE HAdO BOMMj2d0O d dzj dzd dzi 2lsksmisd o
fpw o ko jdzdyulj ded dgzj gz o dgisdp Hdzddz , L O3 Hdzj dzd
sdLdr fjtejHdajets MCdzsdz®. | jdzddaj 2dz § jL-WWjClse
tjesots? yjtsr (tdm. 8, O).

ulsOHd® dz2OC OO o tsdzdyr O d&zOC dztsdedz’ 2 ®B-j 6 6
fld BOdz! detsGts ff SHI Jd3®tsdz$dssdztsls©1ﬂﬂ3@zﬁ &P tgd dzO j Is fqw

w
Cls

BjtjcO (tdfm. 8,8). I jLbkd O] tslslin@x,jdch

Vst sMY o L dzOC Yt dsj dzdglz® , UlstS dF O OC Is |
d -~ Bjttjetses [40]. tdfm. 8,¢ (U@Hbﬂat@@@w‘l o
zdtelzjls Mo tsB tsH dg 2 af:ts Hdzd dedzr = dej EMlsOdztso d o
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Izdsgdglhla(ﬁzdsz dZOdetstO BJtGJG'O tjtc;cfalSHWIs ¢ tot
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yedzodkd [ 29, 32,37]. r1dw Cteklsrn Bjtcjcstse o jtolk
Jdedets?2 o Mtslsj o sdzdyr Yk dzGAEd] .dzO) Feasdiffdsditg i€ BLj @
Hdzd dz@¥ o tsdzdz dzOdeisdzy j C igkkj R)ls§ ptzpdz®C d z- o sdzdg,
Jlsmw  Ed3j deph fp el B33

t OmMmdslsteddy Isjfjte! dzOC Ol otsdzdzr yYykdgddzd dz0
dets? L tSsdej 6. (cdzls™ 2O sy dzsd3 ftsBjted ! Ju-ste’ dsme
dzts twOMYyted HY dzj ded j cOMfABQfoddr] daf@fn fipjj2tag@ O Hdz ¢ OL C
[ ddzj 2 d2Ov Of f tets € i @Y qHdzOY, Is tslZ@? Hitg jdallzOv  d3j Is S H
CoOHtOItss, @G BEE@ILHY L

H = 179.97 0.013%, (11)

GHHd =~ LOHOBIsfMvY o @&J EOXQls O t@fo ditfieepdgitdsi o) * J
oadzdz tcOL dzd ydets?2 or" Msls™ d Hdzdde Bjtej & -MydlsOc
Mslsr ZOH Ektesodzj @3 dBstw IsOCYj L OHOs Odztsfm! f s
CGtozB" gz tpgdzdJ &5 & toj Odz des?2 MmMdlskzOydd.
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0 6 12 x,1M IHS 5 15 25 Ay, KM
a o
tdfm 9. I ddzj 2 20w Of fesCmdBsOydw (1) tOdytejHjd da
st (0) d wOmMMudlkOddz j o jtlsdSOd d jI0 Gff-doj MS d Yyl
MsdB dzOB j e O h dn dzO BJjtej G BGHJdsyde = o tsdzdz.

V02 Hjdedz j ydMdzj dedes o j tels d S OdRddrOj ylz@AOARK ) SHA
IssEts Mizkyow HOd dO tedfm. ‘d, s .o [ifls @ toj mddz C
©OL d oGLEOMEOl COC fitod kojddujddd o' mels:
sO¢ d fted kdjd hjddd jJ Hdzddz .

[ dzv Sty Hjdjddw hpj Hddz) dzdzO definEd 2 ®Q t6j ¢ o
Bslsj [29] fsdkyjds o' ©Oyj ddj

150 |

100

50

0

h ;58064
— =2.83(ctga)?

Ho 0 .
tdfm. 10 fsLotdvjls MsfsMmisOsdl! dO22di-j dedz j
COdz dzF § LOfdzjmMSd otdzdz YR @EGH 50 o3y d AFB®L € djs OF
Hdzv  glge dats fdzOB ' 7 Yjtedesd3tsteMS dn ykdgOdid. At
RO Hdv sy dzS d L RifdnidisS) s desd Cesjtetdsilsed i 6 ts zdg) | |
des S dz0 H @dzls] L 10dDfigdzddOC Olsj BSdzj 4 Hdzddzdz' 7 o




35

0 | | | |
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tdfm. 10. utfshsOodj dty vl tzbdifOd @OR fdagf &j M o
wq fdzj dgdzts H 2 ©HJ dOYdE 5, ol®dzds 54 &Pdz2 5, 30-Cds ( Co
Bzdzj (12) ©Oe&lT [29], Meslss s s oo ddied KA jSHiaidz
2).

1 OC dz# yg ded §

1 OdBtsdzj §j Y tsHo jtey jd lelsdedzy jY tolsjBtecty ofylsiss tg d
5C ) OkO, HEjHJL | Bhkscs sy, J|shmssyds? o¢lsd
Hickedr ©O2tdse [ dJtsotsets ¢ j OdzO. 1 sOMtc 0o
Bstedscs, vjtdscs, ¢LssmStsets d sOMfd2mesd
tewn dazB jdgjoy HE wldshdlsj d ds fdd d 3¢ JAss " k
HiffwisCtse HB MBljd dzjls, O ddzmstck d3j dzldsO dz' dz'
LIstsdsz dL Eyj dedetsfls! wo dzj dgdW yYbkdzOdBd Hdzv dzd -
dme dzeg YyOls' o tsL Bisy dzts fi) )¢ * difyddzdag £ ddsdBd dad WB I HE N

RL 22 OdsBOdz dzF 7 Ctsdzj BOdzd?2 bkteso dz v j todat
YykzdzOdsd, 13 lsdzjudidedr dO fsBjteiy’! j str BO. |
O fodzyjd ddhstelzdj dzsOdz! dz § HOdzde- § 5
By dzj HisMs O sydes, vyYlstse' Gfdmok: fsyjm
Mi2dyj d HOL! Gethdse Odede’ §j Byj dz2¢d ykdz
n LOHOY ftej HdzBY § 20 ydfdzj dzdzOW BH | dzd
B COsh 2 C by dzsdk ¢t stz e Odh§ L
(et s5Y0E0O0 yYykdo®kd d Mj2Mmddud msdij-mdjh
B WstehzdzOd HdY jowOLd2MCtses d ISqosss j
1T fsdzdzj &z udmdzj deder 2 OdzOed L  § tetsfyls to Odells o § «

o sdzdz dz@B jhigjdr & jf tafd e OL dzd ydz' 7 BOcGdad Is ZH
Ijtsdztsx;dzd? tsuOGtsa ulzdz0d3cf o sk’ BMCE2 |
Z 9 g ifge Oxj' ev  d
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dsdz. 1 tesMistcOdemise j dzedz 2 " Oc fipicldcOdzd2y.j 5z20¢ &.0Ct ¢
HT &3, IOC d wlsCt' s &3 cteOdzd yoOdzd .

1 sCOLOdets, ybts fted ftsHotSHABH L j dgdzj Jstew i dzd
ttj ek oadzdzO yYykzdzOdzd. | Of tOo dzj dzdesis! o@-dzdz tsB Iz
sdd3j stedj 2 BOMMI2dzO. 1 0 b desd® Mo jsdzddd]lszdntd datffy G
v, O ftod GOy jddd Bl BjttjcO tdO kttOdh? st
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