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Bdls d tyjdCd dzjsftejHjd deshlsj?2 ®EBscbiyf- s
tod d3j dzlsOdz' dzr 2 fpig@dzdizi dzepls @aAO®O dztse d ydz' = fLOtG |
dz" d3d dwdstsh Of ted twOL dz' = EMAzso dwr ddzd @BL C
B j It BjisjcgdSofifasyOogtedsddH ]S sdj dz
Hiczeddd dMmMmdzj Hise Olsj dzv s H dzv MtcOo dzj dad W
fsdizyd dd'j o ntHJ ¢ 56y dibHpylGuin@tls G s
dz = My jtedd3d dzelsOdz! dz" = HOdzdz" = d 9o 1 Istkds
Yd dzde’ 2H d M) jd3@es@uefifodz B J Is Btsdz " 5§ L dalsutyd «
$d fespdj 3" cdfjtBtsddul MSdn & lsj e -df
Hiso Oded W ki Oslxpdiadfddtnig Is §z2z] y dzts 2, Me(Gnlstd QF ts IsiC-d
sj stcdetse s & FoagzisR o @ddils j o34

[BBMdeso Odzgdets st d HBsMistse j todatsMls

tJLEzdz sOIr OBl tBBMdatso Odgr d H tfifiplst
f sdz@ztsot C MY j tod dgjOdkdsiad Gets gzt ¢ M ls to ftc f &5 @dzdz” § d L
nOtc! CsomMEts? diBils) stedes? tOH J Kl § O ylaj tsdzdidisX
ftetso jtoj dzde" § Yted tojh j ded[§ 4] tg & asdsHs tedzQ Iz Usdi'] b
Misd S d H dumlig els Cfugin dzj § s ez gy dzez" 19908 , 1 88 0 J § t
dz@ otj d3gj dzgj &3, OC COC Isjfg v o dftpcy sty dixHal .
HBdzs6 Oydsdzdz i3d MdMmisj BOR] d ¢ sdzlz yj dzd2'-j
fElsmy M dzd B . A tcd3lz dalzj =Ofdims)istg ddis) dgliEriztstdndshg 324 I
B3 dzlstseo df OHet®OIF dsActso d3j Isj tstedg" = Isjdz, ©T g 4 H
B [ OB e ZzOMts o rofAxeldipf'S tip O dzdz” d3d W tstoc dzlz dzO d3(
[51d tcOH J tsdzts D cfizs daffy @RS ydzs mis! 6 OH  Sd3d s H
Bdls d MEstsiis] 2 djls | Ss@d ¢y jlsnSds dizin lsdigj it H
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ftod j d3cdzj dBts? Hdzw ftetse j Hj dedzse s o Midzj HoOn QRlztz
dzd Jiz EOBBdez 6 d = Pofigfiptcdc® O B  dzCh YOjoUsosAecEdBf Idstler
[ dydz 2 o C d&zOH (@EetfilPes’) fias dz@p drtstotsds MO s
dzs, o ©OBBIOROMHIEMNY Bs®@E] ( tod dzd BOdz tfsts dz
fMisOdetseo €4 d tojd3OjsdpdBO s dud @St Btz On O] Ll Oy
Ndls ttOL @Re tststfABROj SO dzj s toj H j dzj dedets s j @z M
5O, 1 dzj 3] delictzay JEtcH Ps O3] Istctso  tsSteB o Is PHzs dzls G
OB BISSCO 1 CMYjteddsj dels Odz' dzts ¢ 5 HPldsty wjfddgpigdRf s
f tojorj ded v dzj sftcjHjdzj dedesisj2 §OLOBR stese s
d dz0 jj fmdetse j yj dz€ O Qs dzd 1§ JOfpls &£ @ o th)jS @R «
dz' 7 H QfgaEANIE 09 dzj dzddj BCADISTO dEI@sRPdms thdz” 7 & d i jetes
Bd B sMistet p3led o  uFEmHijgddd thdetse § d3d Isd tstede” ~ ¢
LCMyjdastedH d Hdzw Bjlsj stedse s ,SB dihdzs SudRaEzd (
tc OB SiSIOH ®BdMC O i3j SFeEdesh, s§tlstste’ 7 fls Odzq
tejLizd sOIsj IjMmde 7 Mg das B GOH WO dz) tie® =i
GtleOBd3 tjh jddy LOHOY. td daj § smtcj H fls oQ-dac
ud HdmMmitele@ar gy ®ftsjsH" tihjddvw, §sdzkzy]
tcOMmyjistintjj ted 3 dels Oz dz' § tojL bkzdz O, O ISC
OBl o MsOoltsteMmisesj or desmwismw tjL zdz IsO
dzj f sftej Hilse j dzdetsj [z y O figlls dQo. Is t tafOy de adglzvtg jlsLfifzvdz
fieso jHjdad] St dzj CSMmMdeséts dmMmdzj Hise Oded Us,-
Hj Md§RtcOL tso OdzdY cdif jteBtsdzd uj MS dfn 1 ustef M o3
dzr 7 a3 Isj, Btiz® dzg 15 &z dz' dEOBISE o j dB] As OC ¥ | 15 BjESHALS ¢
Meda o ydmdzj dedzr 7 t6jL zdz' sOlstse, 1 tsdiz @ dadz
¢ f esvOyd] L i Py te.ly Ouidsd dz) L &z dz'dindlsizj H 5o
HB @ ™ 9 OdiaPih R BAs da j toj dzyd v A
oMbt dtsds Yydz©@ h CtsdzO dwsdzsH dn o yj dz§ Is.f dgisCie
sd¢d. uvVStO dz0: 2D 39 drO) yj o 0O, 15
-t J B3 20t ff OP sy @, M vABE, WDOEBOQRO010." jdd]
fMdzd H 5o Qg™ j f ®fd § fEOIHdagls O
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-32 [ 'y dOtetsHdzd?2 t©GOH' 8] dzj € Istets dzdzd 2 OhbtdstOizz |
fJtmyf j SIsdeed Ggno RIOOB. miyuvir, mDELCYy B9 Isde
- 200thAnniversaryof Astronomyin Kharkiv.l nt er nat i onal confer
bodies: from optics to geol28,gyo, 2008,
- 22th Int. Cr i me an Conference AMiIi crowave &
(Cri Mi Co62012). SevastldpicSeptemiier, i mea, Ukr
- Memorial international conference CAMMAC 2008 (Comets, Asteroids, Meteor&-Met
orites, Astroblemes, Craters) dedicated t®-#0 anniversary of I.S. Astapovich, 2008,
Ukraine,Vinnitsa September 28ctober 3;
- Memorial international conference. Astronomy and space physics at Kiev Universi
devoted to 10@h anniversary of S.K. Vsekhsvyatsky & t80anniversary AO of Natio
al Taras Shevchenko University of Kyiv, 2005, MayZ&
- Meteoroids: 2007 (Spain, Barcelona, Junelh), 2010 (USA, Breckenridge, Coéolo,
24-28 May), 2013 (Polska, Poznan,-26 August);
-4 OSPAR 2"t\Mb@real, Gahada, 130 July);
- IAU XXVI ™ General Assembly, S236, Near Earth Objects, our Celestial neighpers: ¢
portunity and risk. Prague, Czech Republic, 2006, Augudi5l4
- 13th International Workshop on Technical and Scientific Aspects of Mesosphers
Stratospherdropospheric Radars (MST132012, Germany, Kuhlungsborn, March-19
23;
- International Conference on atmospheric dust, DUST 2014, 2014, Italy, Castellaneta |
rina, 16 June;

1 &8 GzQdyd} s jjd3 v d ind tels AystbdO dasudssEEs® 2 4 din ks
[7-8,21,23] 8 9o jqHikz ftsls j ud Mis e j dzdz" & d te@D dgdztzl - f & 5 %
zOmisd d &3 Is § BBOIs d uJ L e ZdeQ 8- 24, 24-25]; 6 s O KLY, 2
26-30 © H B { tsdzdzd IsqQ ddzf Wil =°C defOLHHO  d [12619, B2 30] ¢ fry ez @-j
zOr dz2Okydzr 7 .S tsde j 6 dzyd 2

dlstczCIsktce® d B Jd&3 HdMMJ telsOydd.

rdmmj elsoOoydy MmshlfwddsDidh) dassj H jodzdp's H 59
o Odzdz" ~» d Mds i datff € 6 @B Ndde®dafy d s Zdfids
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dmf saz®dzdzr = dfMlissyded RISz0 dz@ j) dptf EBDEZ@RRIs iy ls tc O dz

Il s oo jRydam@zdzdtctso Odzr L OHOuyd dmPdzi dzs
HdMMJ tlsOyddyd zsmte Op tzlp GzOd ) WD 5 @ Ugf A 15 S pldO-z)
mMvsftej HY dzj 20 f B @Ols doy A @Y ' 2@ dZOLkZz ydzOvw  dzt
tcOB BIsT d (BlsCts L dztsy j des MBH ey Oded d ] 4

I §jteo sd3H@Ea wpaitjsfic: d )Y ) oy rOEERL H € - d
ZOdzsd ¢ ] dBjlsj stodztsets o jh jMiso O o Ols ditftsh Wdgda jj
dztsiz o M@ s dzdz®eB d s dzts & @y tf GzHzdaE tEpISAIEdM W | 6,7 ) HjJd3
sBLBW dzdlsj tcOlskzter i s Mmds'j zOdRH ded j d3 d dgdntg Je'ldsiOdza
dzsd Is j dz' dats ) Isohdhigf§ disjizHics & Eigigifeidisy €€ M©d Hizg ds | s tc b 15
fyd i lsde@ie By B t5dz! N o &3 L AP dids 2 g, Is j elsCsdzfimy O
yd degstedmdisjlsr Btdz hdj JHdddy" .

It obkEO6dYfddo | i diz digOls tsB i yoH j tss(dps M j
LSy jteddBj des Oz d 7 3jlsjstedyr ° HOdd 7, d& sl
desets dMmdzj Hiseo OdiWj dff CdEdsLigjtadsdg’ df tsidef ) ls O dag-df ¢
dz2" &3 d3j stsHtsd3 L tsdzH d tots 9.0 ddd 8 d s wizjsdg™ | fo® tc Qagfz e
L Jietso Odzdzts? ©OHJBdsC Oy d s dzdets?  dAgfd fif lesjtsdy”
LEMmY Jted 3] dzls Odz! dz" §  d iz ez@® o @)clisdOrs @y & Astds! tsU
e HMispodpiHdg dechl dif ¢ OC s dIs OtdzD izl E30zHCONE
Mgl o' fsddedmRoteds stos dlse dfftsQ dsdg jataa] Is
ZOdB tsdzj j d3qis to g dlis@he QEOAME Bd t©j : [323 IBRAGR [33] d
AreciboMR[34].1 dzvj lof§ BtesdH 58 [ A CEdEIHtO®EO H Ot s &3 |
& dMOdz0 fesyjHbBE6] ] ipEdyRBE dajlesisstddzo
HdOdgls SotsIstste” j Wodzvs Isfw difgR©mag] BOf jEdejerftdyd
Miseshisd d ©OHJOdS" i 031 jddd3yf decty fpdas i fisY
RFPstsH O (3587 MAHOY Isdtetso Odzdzts d&z@ H ¢z€ dntff tg oo 34 Lt
toj cdMmlstcOydd ttedls djlsjstesdHse o  fldldsts
[0t IbkBeEts §jtedsHO B' dz tcOL tc Qaztsds O tzdzg ds jjie
tOH B dzj ¢ stetsdzd GOy sd@s ] BPc Pt & B Y MY
WiClkdedadzs yYbko@GBe disy jrdadedshlsL dzOy @) k&, ¢ ilis8 to
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Lo B3 dadzd ugjdis | mitistyds f ez® iz H o j dz® Y Yy @lAs? . ® gzelzd
Yd fudgity j CIsd o dats 2/ drtizfigldnds o gf"lsce@dn f ) |5 1 3120 ta dat
dzsy j ded d, Ylssdzp it z f3iztdsly dejtedzdz” | (@ fjls  dzd dzj i jdAs|
~10"e@BY) d ddgoO@agL (B jL dzj sBratsHd®BsMIsd Biste
€O d Is.H.), 4yt ©jOd disH ptd s xdzOp ks fsdoy ¢
sOdz dz 2 ©OHOE [ dte, 020 Clstttsdd 0 Hafaaf:HO
Odz dz' & e dls i Bdsdeafcs o (A 08B Gls | ¥ j H dzj
ftosisWy j dd d 1) (@M YS9d7 2L te § dzd Wi tqdf o bigls & thls §
Hiolz 6 d » ROUsjtesCde » fted dzsy j dzd?2 ddBi i s 6 d 3k
MdesHdY . 1 t5dzjejos @OD P | tztcB g IsH @ dzdds s )l  us d fi
o O0dkzdfM' 49F6©%Ed 1350 cdfjtetd, 64046 iz
dzd § ).

I Istejlst j dy Qoids HYg EREOSEGB O] SO dzj 51§ 6Q-H j
tOd3j Istetso  tsteB d s Odz! dzts ¢ s e figfls tg tsigytiedf tedgjulgl s tafty
dr ©WOMYtjHjdzjdd?2 HAY cdifjtes sddyJjdEihk st
MH | zO@aiAs Betsdgdzls’ C e jdede" 7 L d3jtej ded?2 Jtsy.
H § dzj dzdzfsfiffisdei2n 24 3" = H dOde@dizicyg jsitgSastéits dfiepff tise O dzd
MisOdzH Otclsdzts?2 W stecdilz dz' Mted H dz) CtptOdi dg O dzg dn &
WlzdzC ydtsdzOdz! dz' -t ® Py f e bt ® s e dstiptia®, H Cz@
flsd, BYftkjH]jdidds?2 {6kl adpraddgiy dizso Oldgds
COs o) ofiYizin o dH 2 Odz! dzfoctay dzijdislg Sitc@Ho detsea ¢ 1 m
o ' il dz’ fBeld § d3dz" B3] . § Iz gglusf@alzdn § dzj dzdzsmisd f B O«
COC RN OHOIduj ME I Of Bdztsj M Wgls fgls g O fiyls-
Ctso J cdf jeBtsdzd yi M dr B dls dzj dz' jdad 2 sgfi W
fs CtO2dzj 2 d3d to] , 30% dMmMMmdz] Hise Odzdz" ~  &d 1
B4 dzd Is § dz€ dgty) | CQezlsited{ i) Jdejsy toj H J dej deisipEAds dB " dig ' d3dte
(e21+2se), ybsfpsmMis Qo dzv jIs 0, 8 % ls tBh jets ydmdzC

Yilo jtolsr 21 tisiPa wuhjjddz d3j - Odzd L d@30d3 BB tc O 59
BAg) Isj St dHe®dn 6 HJ dzj dad ¥ 20 K" GOndpyS Idstg € afn V) g3 Sizks
steBdls. 16 1 CMfjtddd dzZlsOdz! dz"@ d3 H Odzdzr d3 f tots:
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sSBtOLtso OdzdY cdff jteeasdzdydi MSdr BBdls 9o Bufs
MistcOdzisoa ©. 1 t6j HMISOo dzj dzs Isjtstej sdyud ME s t
oty detsMmisd f jtojotsHO 1 dzdzdfIsdyd MSdr dgjlsj t
bjLizd SOy IsjMmde" » ™Mb tiztfy j gl lzfs dgd @ BAOEZRABO d3t
tcOL tso OdzdwY cedff jteetsdzdyj MSdms teBdls ftod ! &G
dz" = | dzdzd{tds JuQ Otz B g 5 OFzZO0 dMmMmdz] Hiso OdED f
tesdHdetse s st dzi € MQ g aelsteg diz [ ¢ v M dMmy tsd
9l CIststcse oRsff)n et ME R &L gztss BjIsj StetsdH dzs2

I gwissds foidr Gdga@pdodyd 30 MM d oo figig Usty jstichyia) jndzls
stcBdls L dzOydlsj dz dese s ( QO.yj DL E&J jcsp € ORFO
t ¢ M Itsy¢d Ltejddw MkzSlskzter dJ s Bitcdztise ts
tsdHtse M Codjlsdd &3 ¢ i3] dzj € PO, ¢ &d3UOMds
"YyOtOf Ot Isls @ Sfyzglzagj 5-PAts fete sd H dz" d3 ¢St ddglsCisimgfts&
stster 2 onBHWIE &jlsjtstedlsT d lsjdydOdz dats |
BdzdL S5 f SHAtSHWIS] t$dzAsigacd 1§ js Odzj deizd . f Otc O gzd Is
Isr  1JO@dzdz)l tcdo jHjdzr f OtcOdy sfipy j dflRtc dfrs b &S E G
5160 ] ( f s&DD,QR~MO. g dzOdB BB datsmis! & o Ml
dr ftlsjdydOdz dz R). esHdlsj dz MCdr Isj dz

lo" ocmMPBteszdzdtetso Odz" GMdzso dz" § toj L z.dzt Is

Il ftodzspPdedfzg " j dz o Bstesyder 2 € OlOdzis@
SeBdls [o¢te M ©WOMMHU]Is Odedd 30t Qaf3fslf B8F & J dzj dac
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toyrcS 1 veondrfRI L so ARSI IMNMIN rREL T OV RE f 0
1{18 1 Jeuvdr flsd 16r YR

1 8H HdMIsOdzyd sdzdz’ dzd d3j s'ts H Py y Jndiaf H s
pdzv j sy 2O tOMmMMmistswdedd, BJL daj ftstcd Hfiglse .
Bistc®O. { OHdBWARj s stedzes] L tsdzH Jqtotso OdZdb) [QbBREET
Misdzsmisd dzGnoedvl,COldzy iy )MsMmMissw dzdJ &3 d H pda@zqd
s OM-10C 3, ftodlstsitsdz BBjlsj stedece s o jh jMisp O
dzy dzd J &3 ©® B4 Y 6 dzOdzj sdesd3 f esMmMistceOdzmise § o 5 dzc
M dhisd LsoOdzdj &3 { dzj S IstetsdBB3BOG dzd Isdz” » o t§ dzdz
B fed] G3dzd E®BOY Pdzdiy j OH IJBL a8 SIs 3 I9j-t5t
sddztsd3 i3 stsH i dzOBdzE H ] dzdVv Bj Isj stetseo d dzl sto
tcjLbzdz O] oLOddisHj2AMsoadwy dBils] stedzetse ®- Is
HBotsdzdz BSIs BOL o Oah j¢tsMB 6,133 .1 ISsjdidoes,
Yyd M Mmdzsy jd d MewiL Od M VWdLdud MEB2 dBBHJ
Ol jJtes?2 1 Jdi3dzd. I btstets? ftesyj M dtO-]
Hdotsdzdz tsls tsBtOL SO Ooh jesmw Mmdzj HO. StcOls
oMW j tej 1 J d3dzd , Ols®BsmMW j tedz" § EMmMdzsea dw 59
odzdz M Bilsstede" d@3 Mdzi Hsd3 d ByJdzdd3 tej ¢ d
sBi jCIsj.

1.1 sted3d to sy jOsAdijtc dztsects Mdzj HO o Ol dsMW j ted )
1.11f jIsi Bstedz Jd Wdgjdg jJaftytsd H T

¢f JIsjiBdswso dzj dzdJ o Ol-BEmt | 6 zOEPBES2 o Yy
ftcd HtwtsddSCdetso jdzedd o dzjJ sr@EEdSs ot tedg@ide
[ i HE®RZOKBH d2se 8 OMstctsdtsBEBUENEBG s 9 ) BOMB dz
W dzj dzd 4 , Colststets] o BLdadjCdafjvls oo Lig)jdgdidaly! Is@lds
yomisdyr dr SCsmsmoO; o Btdkij BN Jjd&d Md&-M
detsj, ddets WdLduimMed?2 wBi jCIs ddzd ( 'Oaanpxizd
teor: in particular, the light phenomenon which results from tiey emto the Earth'sta

mosphere of a solid particle from space; more generally, as a noun or an adjective,
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physical object or phenomeMg.d dziz s ozsile tda
sz ttkzmhC(sds dz@ " Qdec dzdBmIS jsteigc SEOf tg Yy | @ o dzfs
9 L dzOyJ dzd, ff wo dzjdeldfyy dzgdd WdL duyd MEtsets Isj dz
vsJted3dddz odLbEZOdz dz 2 Bjbitste, WslsscteOWdyy
tcOH difsjdiste ftoj HMisOQoadzw e Is MsBB2 BEHGBAd J MBC
dimfistlze Is Hd&zw Issets, Ylstsa tzts sk P iy Gzzipdzibjs jsts wOd;
Is§ dztsd3 d dzd dvingf dejdrizd jrdp)d3" cAsO e3gzis B ded W . 1 o34 s §
L dzOyd ded v Is o gBfple fig'e s ) 6 j jofitedfiztie’ deQ uedBdidg) s | Stec
IsJ dftgj Isj S8 tsd HzO ) dz® dzts vzt glf jdzffetc jHY vz d3-Is 9 BSo s (
sBi jCIs, HodyEhd2Mmw o &BjYl zO0dz] sdesdz ff tets
OMmlsgOs dzs L dzOyd s j dz' dztsgmetesrdid: a golid @lgastdg®ving i© d
interplanetary space, of a size considerably smédéer an asteroid and considerablygtar
er than an atom or molecé)g40]. v OS] Y J GYtej HJ dzj dzd JJ41B " d
{bd3jlsddz, lstskzfygh SdeoMaagdagiks® © MARts Is tc | Blsdg™ig digffrp
Isj Btodats ] @b joztsOdzG dgis s & Eufis O A€ tsdpj &€£ME sy J O
mMetsy BN j Misojs jo rthrsdglaigdz dzticdze Cdgj Is,] tsiptisd dz®h) dz
tets?2 3 Is-d s dey dzts HJ O] stetsdz sIs 100 3¢ d3- H
ydoe 08 Is 3d ded 3O dzj bz & tets@ay @giftc 3 ¢ 5 dzO, @3] dgO
B spcO 50 3. @zFicOPEO@EDYEdBs)te, d&ils] st
sYj dzd o O sfw { B q dpiigsizipdloE fddzd ol OF §
mMés] Isjdts, fs2HY OBV jttlz, HsMiIsd@F Bhis
B4 Is § tedasdsjdlzd § i3 d3ids | oMadk ey  fetSHSd 6ls]
ftcsoatsyHOIs: MW ol jdzdy © OlBsMW jtelz dz v
ckmMMmMCd2 dij Isj stedels ) 3 QredfdsadMs (1CONIBs to" d3 9 ts1 A3
¢ dzd dzmC 2 d3j sy stedls .[FP2 ¥ ) Ol RHBE Yy Az
ZORISL HzZr O HftdotsHdIls § dzB8&HEze Ojusfsw d3f ts jdsjof
fJjtOlskzte, § dzOsadlsfmw d dMf Oww jilsmw. wojyj dz
CGOLtS9 oBLHEZFOzOMFa@®gdsts] WwWodzjdzdj " OH OB
Misds fJjtcotsdzOyoOdz dzts d&z®L "™ ® @isls MYy ¢ =) tgj b5 jo ts WS
103 M BOMME2 YOfs dry ik 10 Wbdetss deGs  90f j 13 -Cz
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ibmw %wHLEOMD df A B sGED N CO Mdd dzOw (L
dd3j § s Mo jIs qulitsth) bty dmi iz 5 L o j Ldh)dz’ jls o j cfgitfuts
sjtddddz BtsdzdH. JHBd fkkd &jlsj s ffustnd
d s dzdzr 2, fidjlesorjds SlstcOy Ols! t©OHJ o 5dzdzr @ k
f OLtsdzO. vMlsts?2 yd o@® gz¥ i@dg Hd HgEtgedH df H O J
Nd yohy "foHOshdj LejLHM" odHdd JHdJddY
BjilsjsesdHisd sWdzjlsmw ISOC dzOL T 90j i 2 e ts
Hiz, Ulsts d diis@ d3®8 o dki Isizf{ § to

[jbjtesdH" 1§ toj H Misedpichyt fipls @adzordazzs s fi)«
tczy jdedw oBdzdL d tsteB dlis® C oy Qfipifdi(j. v FRgZy diizc RO d
o dBdzdej ydes?2 MdMmisj i . stdBfdzj €M hBjlsj sdOsd
LT 90 Bis] Bj N dzOdzj Isdets] 3 Isj stodets| tsB dO€as .
CdBjlsr, OfmkjtesdH’, Mkl dso jddw o fifBnt
sOCddsd HtedBdzdL dlsj dz dz@ &3 tsyj dz€ Osd jis§ @i
f stetsy HOs Isfyw yOMisdyoOBRd-2 CBRKBEdsEg®2 b d Bdjfiis
csdHBe, o) dajjjstdse0 Ok ez Isi3jBls’ Is' G OdzOS Isdfy g f
f dzOdzj s zDW Istf ' igOdgj dzC  j Bj sj steds j ORIy
HNMOdisd o d HslPpEeOdry AOdzyj dZEE G gRjcs By 5 DA «
BOMMT o Oy d B R OteOC IE jste sl Odgd dzwdy j ldsj wis tejdz
MisOs. 1 dzslsdetsMmiss BT 9 0jls o&( fpj zaQdzisdsds jpaklcs
UG ZzOMbldetse [L O did BsMisd s  dzslsdshisd d -
Zdls'lsQg@iglzy -8 ydzr | AsdHtedlsr 3 tdsddasfis
nsdzHted s % IRI ClC wdjijskizsj o j M j Miseo mé&s )’ df s
[421 fn EySbO®disdidijdfdesets HtctsBdzj dedw o' yd mdzj dz
f dztsls dafsthlsY slstsctc OW o uj M d dy todz@ elzw v jif diafsisdiztst Is
ssCHazy cdkzOoder i B bjLtEds ] Bl DS SFtoj HJ o
246 HHBOBZOY or MsCON, I ° q/jfffgRfsRdH dzd L COW4 BE /[
Hdzv M stOHdUj M e W isdOc M igfisds(drts fivhs ¢ dzCsfes:j dk
edmistsMmis! dd3i ¢ fstsylg dBd @Ap) B & dzj sleizd H' 1 58 F Ws Is
Misd Wiy dzs OS] HJ d&ZO! 97 o mfip  losts WStafts di figfsyj
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Ui MC 2 smai HEMISOS O ©0OH d Suksly Eas®) lsts Is dztwfj d
COyHBdzsd o JHEZOM dsaet &) s s ts s § @Falz 5 d @Tjdsisj"d
fdzdlsbrndy 2 ©OL BOYY &0 B kdzztydgs 5j ssH | Mt
o j dzgdzs? R O©OCkjtedmisdO& | &3O M izs 5 GEEE o s |
Slso jlsMmiso j dzdats 5 ftod dzOH dzj 3 desfylsd € ter 7 dats o3t
B Blz) o HeOHjd By dts MEHdl! s o Ml Od.

11 2 uwCtEmls: ontyHJ digy s pts Odzdftehipiyijdidiilsy
st L sdzj

I sftesh) 5 MOstsmlswh &jlkjsed & Isjd woc
B Isd stedats?2  @ff) IsttecfsLdafsCBf] o d3d Is § SuejdalE@ ts o 9 drakdy Jaakety
Hodykhdjmy 5 {dzddfiduimMidd tsttBdlsOd ot
steBdls’ ekl B &ZOH O tzd td3Q Ut dhpE Ao it drts
41,2¢ &3/ Muls s Mmdzgze g 60 dzOW & wzgsEd)d d (

02 1~
vV, k& . =8 1.1
. gg -0 (1.1)

HR-cOHPEHG sste wDisdry™ OV i ifdebfeds v, dzdzOw | Ok

#Cstetsfis! Hody J ded Yoy Y jodsddy A O esdes joflds jds/ S fits
lted o Mistegotpyd HBJ j 1 § dzdzj 2 dzQ Ve tsf Ustistelzudfyts]- |s] jtaifiss) QG
11 S &3/ ) HAE. [72dzd s/l d4Ow S stesfils! o oGy Bic
f OtcOB s dzd Yj MS OW (o lststcON H &'t 3@ dgdztg ¥ O WO dx§
dzs HBMiIsd Y d dzzdz0 ffiftstdesemjlds miseo 2 h j d3  to Qjfifrfiplgosxts
fo@dezi y dls s tsdzdy] ydets2 MmdMmisj iz ) BB des Yt

V.. =[V2+@+2)2V2 Y2, (1.2)

GH ,ifMtejHdW Y MCsMmis! § &Odzjls' dzO0 e dls .

RLIftedo JH ] dedzes?2 L Qoadmddssmisd o7 Isj COJ Ig,- 0
Histco ME tstols s s dig uf & jlsor tgHY Ols dits iy Wigjidsz .
cdcOdzstss SYdlsjte® d uwOktdO 1 K§73C E54RBE te
S/ g, Hday 4 dgdzd, [ Ot/ &S5,0H8,6; JORAET o3/ b sl -§
9 J dzdzts) .



21

v OS¢ yYbts,r ys Rigdzjdsfijtiss - o O D2 o @@z ezh B 3 J
Isj stetsdH O, &OBMEB O HAs (5 tsts 81 RG] o BB EBSB tcts s d
Isj stcdzOW yOfMmisd y&mis®L sod oHIjj filpv IsB dzftc j fig s ¥ ddF N
Bsh dzs M ls Oo IssdssB d dzv . s Mwyd ¢ deztsdtg @Rt
LokzCtsolzy |, Isj f dztsoe z ¥ Mo jIstso g z¥ 1 dzfF { lsi3d t51¢f
dgdzr | odH' 1 dzgjteedd. { OMlsOdzE deo OV 9o Miste jdudz
Yydoe 0jls dn Isj§ dzswydid tefpl tistc sl ¢ zdef My  d 5 dzd
Mot df tylszd dzHtc o BLHE- O, dts §jtcjHOjls j &
L dgjteedd, ftotesyHOW ftod 1 Issd3 otsLHEZhdzr j- o
Medj LOWHT, &jlsjtste fstosyHOjIls dBOC dad 9z
dzdL Oyds L j dgdets?2 O lsdfzsanded e , dz@ j td30 fififotelss g IsjteRO c
Is ] stocdats.? ILtslezpjv? ifz@ otsLHEM dZzy MtejHEZ, d&jlsy
fpdBd dMmyriksre0jls Jjj Hi2Mbodj: Jets ojhj
ofMistej ydesets otsLHEZRO. 1 tcd tsH dztse td3dalsy dedgtiay O
Cddlaydy ftesdmMrotsHdls CtcOIsCotcj dzp Mpdes ) C Do j
fd SkdHr &jlsjsedoy YOMsdyo dhf okwjlshidoy;
Isd 4 Mmdzj HDEZ@YERIGAONES s 3" d dsdzj Czdzr ,  d iy-Ot
Misd mhgdeigets Isj dzO, dd3j ¥ ls dzOyYyoOdzr dz¥ ME Wigts
hj2 ObgsmMWjtr, BddLSEr ¢ MEotsfisd djilsj
CzdzOdzd Ol @MW jter fHftesdmMrtsHWIs ftesyj My -zt
Hiddw d drsiiffOdadd j Bt dimifde ) lsj stedztse s
mMEtstesMmis! , L dzOydlsj dz’ dzes ftcjor hoshize MCste
ZOMmigdzd ¥z Is j f dztso sects Qo deso j Mdw M tCtelzy O f
fesdidd Y 2ssC ot d3dj dzd, o Ijuyddzdy SOl ISEC
cts Mgz M@z yo] cOkmMmMteet twWOMY toj Hj dzj dzdiw- 1
dz" 2 tOoOHdEBEOmPsY ddr s tMd MdzdHO, dO ¢t
f OH OgtsOLe 1 tesyj M tSBtOL s Odzad VW dzOyYOdz! dalzgc ts
Isr  d3j Is jffsdpjdes tSH S tsSdz! dets Mmdztsy § dz. drfzv @iz dedf
sdf s Oltdktse, ocdzj Ckzdz d Idodse, d &ty J
faigtsh v+ 8 CddzgjIsduj mMS&dr EZtcOodzj ded?2 1 tsdz' Yy dzO dzcC



22

!
i 5 /

Meteopoun ! ”
b \
130 kM / \

/ é&b v I\IIeTaJUIIHECM{H/ Cnopammecme i
/ I\ Z. nosic E cnon d Hempanbnme cloH . 8
Merteop g ; e 8 B L
‘ \:) - G -
Fe
é/ = @ g *. caMo : Ee
100 KM ﬁ \ym Mg —Na—— _' ——

nuddysus u paspynieHue ciena

Q}o

80 kM

Bpems <1¢ MHHYTEI Jmmeﬂf’f{fm MHHYTEI - 9aChl
SKHIHH BBIIEPIKKA

a) 5) B) r)

{ HLl " sl O d3j Is j(fteizto?j alefdfr Oczd) d % O
Mz HO (6 ccdL cddg@uM4p) M B o

ltedBdzd  J dzdz” 4§ 3 SBHT  tefdfuQ@ SEO" g Y@z aiaf
[46500 , GHj Htwtsyj M BtOL s OdzdW™ dzOy O dz' ddzts G
ts dzdz' Y2Q M s H | dz! dzO y O dz'f daty GHdn) SO waf i &GO dofn d adzgBHn s
d dAqd.4):
r, =cr VP, (1.3)
r, =cD", (1.4

GHagbdzj Cslstster | (6@ ifidndhaBgs,b=0102), r 7§ dzsls dzs s} - C
er &0 o' Ml GkBDgOE YWY dydjsds dOdB d § w/div te
MectsMigils jdgtedztse s s j dzO

IfMtejHdej 3 oBjIsjstede | dsdedL 5o Odedz” j Mdzj w
fl dzOYOdz' dz¥ 8 tOHd LM YPH dgi @ dztic Ol d &z 2 Jd3ds )
Bdzts ¢ sy d M dzj dzdz" 7 ! dar &) Yo ciesofedis) WiBsTOsdR o dz' fifts tsofsLe df jlstd
[51-53 sy des ME@HE IS L O48)fd issfls: s

log10r, =0,01%h- 1,92=log10{v /40). (1.5)

USEH® WS ttetsfisd 40 S0 ARMD o fiuskdsiF2 B8DG&.C U3

4 thlstsd ZOYOdz dztsets wWOHJEMO dtdzdL dtets
oj otsW s dztsfls!  fls 5 dz€ Ezts ©Js dzaits o B R} HAD J figlsBytsise- O
detsfls! AR fls OdzS@RafOdedt Hig R Bts ZPS kRS % j f OH O



23
| dzj Sstetsdetse o MdzjHy d, Mmdzj Hso Olsj dz dats,te-C |
Isets fdzj H OAQE d izsis dgrOfil Jtoj dzd j fMdzj HO 9 Oy o
] 54 Bw@EMUdlsOdsts ot dBY dzOYOdz! dzsE 5 jEBipsd
Mdzjty © sy dzj dedetsj H dzv  h =19=2,6908 .d M F dedf Ofag® fis
edLizjl otj i kilsOdzsse dzj gis[jvis tdsdg" f Adztsop tistgtdse  tefi «
Bsdzj SEdzOR]. Jltjdkv, LO Sttt § @Dt g
Mdzj HO, ftddjtedts dz0 BELW & GCC digfpdasdfigitt=ROads |
HObIs f jdcofgts®\BsHd n fttsBjeO dMmf Ottdeh dgR fi
6j Clde 2 ftededzdy jdzdzr 2 bjzbgbd PRI ENHOL Gigt
B lsj sodets,c SEEEPHD Odzdzs e s § tod d Mif Pietg dag@is
B' dz HA9dz o |

UG &ZOMdets [ 55] R OwOCIljtedzs? sMmtss j dzdzigils
MOodkzd Tmilds UM ¢, otesyHOshdn ®iljsted, LWk
jlsmw s, Y106 &Mt 8 &ZOHOs I, f sl
fplst v, Coltstolzy tsdad do§j dzd Hts eMfmistej yd M
fdzslsdzr j jJyY Mmasd, GHy od f§slsjt! 1 tEae
McOo dzdls j dz' dzgs dzj o j &z € O. [ Odzj j tded tjL St
1 B¢ 5] ewsHclsmisafsd IS Eadd dzjy MAA0 B3O M MO L
o 0dzj ®Bls HISO 1 CG, It tsdzts 1§ tsdzdzts fiyld sC dgfyip (Y@
odHd®B § & SIREHE) [ J(didddny.z fig] Jdz00* Is dzOc e e W
dmy Otejddw, dr € d d@ffssdisuniinCisanyw 1 codi Qeocdd Va3 tds-B
zyjddj f o jtendsiisd RBjlsjsodsets Isj kzo.
ofdzj Hinlso dj,sONY Ptofsgedz? dj Bj s steds J-18°jcdz@izj
Mesteosls, JMmdad dr btttdtEs dd k] BOwHERO Py
desfyls: | jdBBdzd © odH)] RBICtodikjljsdlstse. ju-fit
dzgdV &d s tstese B Yydzs L-ROUR UG dz" b s { degeens &
oL teOMOsls M kojddujddjds MS stetsils djs o tistg
SB' @ dazj ¥ Ols o -HGSjR jfzOFSI6OOMISOs s ¢ OC fy -z
sjstesdHBse, SO¢ d f fjtejrtHBE®R Bls Bdjj v



24

(W) LHOIFH

A7 16 45 W 13 12 11 v 9 3 7 £ -5 4
LOG MASS (kg)

tdfm. 1.2 uvitstejbdyijmMSdj dOyOd dj o' sk

yomlsdyr o OlditsmW j wk[56]. L j dedidg ' A ddrsdstsizlz j = 4
L dzOyj dzd¥ Hdzw olteeOsh j2Mmw yOfmlsdyr, ¢l

o j dzd yelAzg215". [ ddzd¥w ML HOjls BStesdjls

[BN jdL otg@fisyjdalsts j fdzd o3j Is | tsterl"finets) I distah
jeB onsye jE@dEsHY gddzd 40 SR/ LOdBste®lsihisisd
o' MtsiLjds 8(0f ted H dzd dzf d3j cfls sPlEAd df & 56 0zO0 B TUai)H Ols
sdz BzHils edHjdz 1,5 M d Jjdgds tesd Haked M e d
Cdj BBAdJH'L @sc zig@ & MHOERS3.

1 Odml3tftej HiMlsOo dzj 20 + S MY j tod d3j dzls Oz zOW
B ssa smOtey CholgOMYJ Isdzthv) e OB Jdldnid e | d3 daflag |
Cd fOObBj Istetse diBtsH | dzd d € tsdzf l{ddls flfss{js Isipsi of
] 1 Is? twOBBIB2 dOddkkzyh jj MtedOmdj oMy
dZz0 gy MS sebdh)lsYA/dfraj des Hdzv kOSCtSEs o
Cdzifls Odzls W L dujtigss?2 Isjstedd o lsj
1) SiWWdydj dasr dise @) dzOyodz detscts o

0=0,45,b=0,4 (1.6)
2) S st WWdydj dels(l. g tsdedL Oydd
b=cv, a.7)

b=00251 tcf=4 0 € o3/ f;



25
3) SELWWdyd) dels WO dse @S 2 tedets? H g

h- 95.0
D =8.0exp( cac ), (1.8)

LHjf) wmSHssPhskbdshls' g=Bidlifpdgd 7 sj &

H km

96

92

&g

84

15 20 20 40 50 B0 70V KMl

tdf. 1.3 CCMfjtddsj dzlsOdzr dzOw ( f sz uj dzdzOW 1

tOMmuUd Isdz0v b e d fkd B gledets 2 L s dzfde dzilslg telys o tsd3t

CodeMB@dz yj MS 2 Isjsledd ojlsjSetse

[ dzv  MtcOo dzj ded v  §dp@ 9 Q da’'j dlfs cdils Ntg Qi s dz
HWwW 1.0y 2ezPdedz” § + B dted WwFIMEd o sOL Oded |

r, =165¢ % c"expzae—hz':‘r’g o (1.9)
Da=132®xp§eh_H—958 g/ (1.10)
(; -

GHYlL Ists MC stesfipls G dgkH)s ntsts® Ha  ©dgo g H j dzdzOWis -9 T
MW jter o ¢Cd3.

LS OL Odzgdzr 2 o DIjOdis @t g dctelzOW H W W L djw-,
Is | stodets?2 tc OHdiIs dftf SsS@Y dedizOw 1+ Isitg Wt he dzt] & to | d3j dzdats
9 (JdodzdL 5o Odzdzts?2 Mtc HY G dzZQiPtE).Is,d yi dz@ usdf{Riyd tad
I ddesdztseo d sz dlsj dzt dz = dtsdztseo o dzAfdQo
FCOLT™ o Oddfstiyd , §f isdz] Isj] 3 Isj stesdH O odSdmfdasd tc
dz" 2 Mistsdze odigLiHdz) ~td] (® iafsih JOEBAAlY s dzv t6 dzOW v W !
howmw fittodyds &3 fetsyjmmsd s tisdatsh j dagfe
9 Odzdzs e 5 MdzHHiI® Jasjslelz)y etdaB s H d W W 2 L Jdsts yogiftdss jitds to



26
dzd Is ! COC HgWEyundns dfds H?2 HYjtR2 Miseo d j d3 { dzj € Istet
ftcdosHWIls € Issdile, dJiplsias Haph W iztdasdetclzs Is o/ 4 d
dzs?2 ObdsmMW jty M BHA2 d b2 X4 MEstEMls
ydJ dzssdz O3B dif sdzpiddzts Vo ifdnifiskz usdsd Mo s2 Misds - O
okeh j2 or Mlsy .

1 sfdz EMsOdtsBdzy detf @o thetf §f g d&3j Y H Iz F] I
YO h j2 OdiismW jtets?2 HOd dzgj 2h jJ kd3j dz M j dzd
9 dtsdzdL qetso Odzgdzsd3 3j Isd tstedetsdyz Mdzi vy § totfd )
tejdzedw MdzjHO, O OS] ftesyj Mhtsodztieyg € SERm tf
dzdw slstedyOlsj d® dp t&j dgysidelsd ) I s dzO Y Odgpd = & |
Hgd3sd Hdzv dJL BBt dzdWvw CtststoH d dzOIls )ts @z & GdelisC
Ctdeyd delsteOydw o Mmdzj Hp dginisigist tdadx dsr ddgsat 16 @i ds?
dtsc s @ dzi HO. | dzdwWdedj B § tots Ipfsid hpdzizay
ftcj daj Btod Y' . o1 I Ilslistez] dnaigizlsipis z §B 2 dzj dzls dets?2 Ox d
YyqdzOjls odesfpdls: Mmbkh jMmilse jdedzr 2 9C d&zOH fted
UOCHa BEudlroeOjlsmvy dgj i s5is gzt GilsdgufpPy O sk -
fndzts oCdzPdztc | © Odzd j d3 Ol iIsMW j ter o Mmdzj HOAR Yte€
toj dzd jJistelgfptsc 5 Mdzj HO JtesHBd O Ismw d ¢ tshdzj
MetstesMisj 2 ddzse d Ols d3siinYidd te dz'lsrstdoliy dzjpAzts ez
detdf sy J tetfindzlg s’ dzde®f tod d3d tc 47, 8960l OB 58 @g BBY d dzls.
dmf Otej dzdwv B s stcdzesets Isj z0 o d&zOBJ 6O h 2
Bd s stedzsets 9 jh jMmMlsea O, Htedud &3 yd mdzts dz@dz] |
udlsj dzidaets jBudmdz©@ dfmf Otew e h dafmw Olstsdtse (
o MmMizzyoy dZzOdB sdzj J B Mster » d&BjIsj stetso . )
MisOdztseo dIlsmw Mmizh jMise j dedz" d3 dzd M+ o EMmdztse dw.
fsojorndatsmis! 8 d3d s Bieds g 5 YdsjSdz@3 B2 H) stc dFERz Iso t
YoO4d Wil dn teosddefjaide J dzdvY Stz d" = d3d s sidsdz
tod dzr dzOf B[HSPB,cd HodY Jdzdd o ObdsmiW j e 5E 6
sster &3 MowL Oder WwWtceCdj BSSdIZJH', GREGEBL EjjlkTR
dede bjfdsfjttjHOyd d, MmMdzjHte O] d ds, j&



27

Bs2 Hts btsets, COC Ikjdts kkttOlsdls fots Gstsfy
Cd kOSSR tyjdy Ctolzf dzf 0 Cdfjdis jrumiap@lsas jieo §
dzsfyls'  Yojddgged dxi Isj stedlstse. [cGtetsdRde § &jlsj st
HjfmwisSd Isrfqwy Itsdzdz d BBdZjj] BSEEl HBMIsd:
fpe s  CoMdsdud ME k¥ M sigudilazsmisy tod J Hyeatcte @
Bsdz! h 52 fddiste’ 2 s iy Bt OfL tasmPidhjllesds d & dzts [62s 6
63.

1.1.038s®Ctc 98 | j Bzzs Ob®Rshi jtokz o&Bjlsj stedzr R

Fqwwjtejdydod dsj ©OMYtjHjd]ddj Isijd-{
esCtsd3 HdOf OL Bdzefs A0 ) iz sty latize1LOff ts g Bz! dzts 1§ tegan
detsD i BBsfyls? S HFAWOBMstec teOMmY toj HG Hrgzizd o O
BOMM MshisBoe. dzVjMR@dE S Mz BBOdZOW BOMMO Isij-dz
Medn EuofisS O (6865200 dH OF Q| S'tmjts Aaipi digls i
dz2 d ftesOdkOdzdL Jtetse Odz" dBdzese tsyd mdzj dzdzr - o
ftod Bj esdzls@r BtsdzdHtse d [§6BH g ded ™ Bzts B3 s Ris to
dz Jt== @@Mmize M jifmw M Hkzeddkd yd iz Oi3d) ddzls
dZO sz o odHJ L1AY dMddsmisd (

lgN =-7,86- 0,892gm, (1.11)
CGHjT NS¢ sz ) BOMHO @dstsds ) Bz dis *Fj &
0,9859).

17 dzs Byjdgj dets, ybt JjyjMmezlstsydess o dzj sOj I
Uy 1 €6 SCOYHT 2, HeMsdeOw o' Msls 30 § &
800 Mgilsjseo. | jtetswWisdasls! o lzdze kz MEELLts cots 1HPEOBO
COL dz' 3 56,p8ZSPdHE. | M JiHdzj o dzs dzO o fj 25 §
tOjls s fMlsO® Hts HobkoMtls Kdhabedsdss &j B i
ftod dBdBIls § stedz” = yOMisdy M BOMMOB] daj Blzdzj
stsysagj sOjls fer MjO 260sHBMdz Ol BsMY j toj OfH EZOIs f
3.600¢ Rilsjtstedzsets o jh jfMsea®. 10 Myl {Istse
dzjls BOMMO WHEkde®?2 B¢ Q@ & Yq.ls' MW


http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%9C%D0%B5%D1%82%D0%B5%D0%BE%D1%80%D0%B8%D1%82%D0%BD%D1%8B%D0%B5%20%D0%BA%D1%80%D0%B0%D1%82%D0%B5%D1%80%D1%8B/

28

[ i)k 5 OWPC o efaleygds o s zOdj dzj dzd "z,-
), & sls: 5 Mo jyjddw, O IOCYj MmeowL Odzdz o3
9T Lo Ooh jEt jeEGiftgll) 6Oy @ BEO NS stesls! ¥
(odzd W jlsc &20] dg@ i Jsts a3 p lis) wFEHfriaTdz! L s 0 ©fsts jj HelgdahO ¢
e fsod GO Cls jdgdsilfiEs d H O, OC J {(OdP@sl).lst
I s OBldkd tpj H s O dgEtes dzroj 5 OwOC s todffisls gijeisz
L nfgseMiso(jdgds istts@b @MV d B 5dz' © B O gizdz jT B
) ECOoLdEddssdgisr &sC & |50 tefop tsds Gafpe @ Isi g Haff 2
OB CHS@UEE B s s ls o § fisdyd G| 1S 3

v OB dhpozOMMdw d¢ OydY dL dd &Y J & = EEEPEBSs e
[jbjttedatsj Rt

utsBfMmlse jdzdzr § O O Is Bs MW j tcflzOtc Od3j
L ¢ W de d -~ Brgl@of-Arrival) l JIsj te
[77, 78] [79-82, 95
I v ) §83-86] v J BY J tedHstrotadd) dzd j
4 CtstetsMis! [92-94]
[36, 38, 8485, 8791, 96,98
t OH [8reB& 8897, 99 stsdzyj dzlstcOydw tsL tsdzl

[6BdlSO (Gf ] Hj dvj|[100102]
Mesesfmis! d dsdj dbs
dzdvw) [T, 103
tCBlomis! GEBBBlE" | da(C dzj S S o s dzdzOY  dzs Is dal
U 5t B3 3 [J06k] J [105-107]

[ tctsB dZPeldd9110]
Macca [111]

114Ad L duj MCOY bjstedy &jlsjstedsets Wodyj dad"

I'sstey d dzedd 34 Isd stesf eg@d o MOFuhtsIE y @) &MV
B fesyd MMOdBd: IststcdBHe) dd s@ud MO8 dzdzde j 2 d
sfdmMOddd {Isdm ftesyj mMimtse HOjIMW WdL dEsM
B2 Ldj, Is.j. o Ist2 (uodi o disdy hij oot
dets s ffdsdzd  oBj Isj Stedzr j Wodzj dgdw, © fHOodwe
60120 wll.tcj d3j dzdzO" WL dyujmSoOvw Ikjsedy d&jls,
foddsjdaj dzdj lktejeljl foddjdjdd" cosdsyHS
sOkto jEEEEYU] ©OHdBdSS Oydsdedzy & HizOs I HQ o



29
dimf sdz LEjsmy fteshisj 2" ov A1 S §E O Gidjlah
dL ftjHftdksyjddwy, yYltt tthdtseods dd dodij -~ Odgd L
fOtejdedj dzjHtesBWN jeotsW fhtsug] Mgy d3g e Ok dzth
sj stesdHO, ftedyjd, MEstesmis! dhf Otcj dzds- o
esfils! ¢ fl§ijtaigdsjOuggfsidf] ¢ &z dzO d3d , SOuslaRHpisiQ) das I O dzd d
¢pBdzVydj? dzOL " 9 OjIsmv { ssigdzier g BzOEH)N"( jJdEl 1O jo 15 |
f zQdzzy d HtesBdzZj dedw ). uvtted3tsy jdadj d3jlIsj tsto:

OlsdBsMW j 67 . V0o dzg). 1] j o Isestorllyfuzdf L (L O s dz
MO, kwOs dzj )i (OB 20§ EdzO( A LOdz] dzd ™ 1 daj &«
V_ SG
Ma—-{ V7, (1.12)
QIM- 1 e, (1.13)

¢ H%% isctedey jdd] &by sEsilso, dj s, sessitisd usd
B o 565 s Piets bif)o dijfdddvls des fls ' i f teish PR O Y Y 8
dzse s MmJ yj dedvw ( &3dH J de'i )z H 3 flzs 20 % dzts g tols §f 20,
({ dgj e dw, dzj sB - tSHJd B3OV H daw i ClAasH Giddj ddzgddvy dgls+ dlIs
HOYd .

uso S Y desfls 11221 o dijlsltf PletAfias 8 o Oted Odzls
otsqidds " dn MowL j2 fYted sS§fdmOddd Hodxd ddW
ftesMisj2" j2 WdLrduimeis?2 bkistedd oKjlsj teddsat
mMw ¢ WOLWGYHE LIOHOH IS inks &SP diz dzd@w Hg
ftojHy Sdtsy jdzdd, vyt Kjlsjstedtsj Isj dts dafstts
@ZjSkd Obismyjt' .

lted fthsay,ddgtsd dizj Misdesy d dzls § ¢ to (1€l® H.18)dzq
HOJjIs EZtcQOp gzicXBy | A

m= moexpg- %(vg - vz)‘é’, (1.14)

CHg=L/2( CI S WWdyd] das,v,0es@ni®d d fSseshls! &
420 y O del hig Qlzd v .



30
Il HOd dzj2h jo5 Bsydzs 1§ jtoj 2 Isteld S Ildztted® o fifaf «
(ddzlsj demtfo ezt Y sH Ctslststets? f sded 3O Is 1 dzj
YOofmisd M @B tc®0Odzj H dEf7dP DéstEidzdzdzs5 @0 O Okfls
yd mMékzse Ldjteeds dmy Ootews h jammy Idg fisdetfstoudgds
C dod &3sts?2 L o dzd ndetk) fRd sdke®fetOd d3j to, f 116 (BIS)RLEz dz
1dm ,

I :-I‘EEV , (1.15)

lgl =9,72- 0,4M , (1.16)
CGHHYT S BL WWdydjdals Mo jyjdedw, or tcOy O h dleo HT
hdafmw Obtdkss Bjlsjstdsgn cd®f O] Hihs 0,0 DtEls!
(2402 ¢ ¢ ¢ 3A0°%).

Rsdz L ez h Ow M sse delsls: 3§ Isj steds’ & C
stsd3 ddtf( OEIEdd &3 ydmdzsds Mo tsBtHAZ ~ 1 dig-C I
f Otedoh dd@mw 1 dzj € Istets dzdz'ddy Is B ls|HAlf €€ d3)df . bk ifaka s di
dmf Otedeh drfMmw djlsj stcdz" = Olstsdzseo ) OlsBYMRW
dzdj, ybt yYydmots 1 dzjSltetsdzso, ©BtOL s OBL d
ZOdz! dzts §slsjtej KROMM' RBjlsjsed & Isj dtsdds- O
dzd L O(H. &f79f

a=2gm (1.17)

m dt’
[ qdzj 2 dzOW 1 dzj € Is to s dzda@ Wy qifnctitisls dztsthy IS 11s teitscighste O
L 5o Ocgdz’ & 20 fklsd J HJ @RRjdsS s teishh] dz' 3O, T fetsods
dtdzd L O 1. H7)6]: (

Lo b Em_ LOG

Y Gn, dt | 2Q0rn,
GHpifMejHd" W OltBdROY GEOMY i dPEHE@ caisEs O o g
[ ddzj 2 dz2Ow 1 dzj € Istots dzda®@" it QUEISOAESITISO  dfitsidgdatsa
sjtedL zjls d§ §dz dpi ) Bekdcoap jlsdgfdffv e OH d 5o Sdzdz tsls
stst WWdydj dals sdfeayd LGOsyfdgdz’ = 3 dzj € Iz dfiy-te d
fMudils™ o Ajdgfmy sedztsy j ded d Istsets, yYlsts Cddaj Isg ud

M3 2 G @2, (1.18)




31
Stede’ 7 Obtdse kdjde " Ojkmw §ted EEds @RS i
COMEBHE] IsMY dz® d tsdzefSL GXY dfif © dgdf o tsoB jBldz st ot |
W jtody © ek Thddzdj ! dzjtsedd ojlsjsted & Ol
or teOL s+ yjtejL € dzyj gEsisOyfigte i Hsisdig] Suzdoagi$d
dsdedL BYdd oL BEYH jdzd i dOMBUT Audidv w( ¢ Isd o da
HgwwZzodd dodag) OydgL 6 Ry H Jddachvd M(ds NHLY, Y dSdO

dE =- (chEQ, +nEQ +nE,, +nE, Q, )ds, (1.19)
=._2mq (1.20)
(rm+m)

GHm-OBd3dzO"Y BOMMO hiBjlsd Btedzse s .9 j N jMlso O

10 41 Istsd3 xJ4 Eslsudjdets jmoftdmlsfH dz" BN, { dzjsYclsy s &
B' Mister o3 d3J IsJ tudde jdp Jos§ddny ¢ OS

dN =nQds. (1.21)

4 a2y d® (d ddzsj ctedelzy sils d3d dzd &gO dzyf iz
Coltets? 3 i f@sdmrsHJIs! dgtsdzdL Oyd v, f s dzl
L dzj Clstesdztseo, JSteSYHOJ A ~ tSHAdddB ddhif Otedneh
B U ¢ 2 ,-HAILB)SMs d

(1.22)

- QUE
LEQ,+EQ +E,Q, +E Q,
vyissB" MmHj dzOIs!  tod B dzd>yjfdpddissO  ts{usjdafol Eofusd ts
ydo O s kZyjlstsds dosdedL Oydd dzd ho' s dtfResH Wi § da
By desfisd yYj dzsets tow 2O st ishyj dzf 2 f (B2 |

Q.
pe . 1.23
0. (1.23)

ASEBARD HOjl kHso djlss sOEEQ dEE Jo ey | H
M Eudbstsd Issets, Ut o JdB js@N®drisz e3fAsQ j3lée dd
dZd ud dedd &3 MEstesMmisd MsOzEdo O M dafw yOMmisd
fjteo s dnjsdzdiaf dzthfy Oted o sy t& @ ts i) Is fi) bsfe jidn s o j ¢
ftod oltstd d §tshdjHBlgd Eipugsshs o § EadH W



32

ydgHdvw MmtejHdedrn ME stetfsthlsy @ t€1diY dzj tsacqsSEH m dSdits L
Wi SClsdeodzsy WMEuPddd 4 WHIES Isd e dzts ) O jiedid jmtsefstst
9jdd¥n BJlsj sedzdn.QOIs OBEJEMNISEIs Mf)Up dasMlis
3y Hdzjrozdal3) Isj sStesdH BB dzgi sSBrBBHd®BBES EZydlsr 9jOIs!
dzd j finsdy d @u.d dr dzv B '™ Mister 7 B Isj stesdH s dzf 5
fiod bowdsyjddd o Obdshni] ) ¢l dr §Eisd,
dzts Btsdz hOW L dzgjteedw fted fJjteor n mis gz Gatsd
Ostsds 1 tod sfigzEyYdgd yj ME R MsMisOo j d&jlsj stcdats
MsMisOoekz § Otctse dBilsj stcdetsets o j N jMlse O.

12 RBdsMQMdGcmistcOdzj dzad j twWOHdBSo tsdzdz. d4 &
fisdsd

1.2.1 obksmi jecO | j ddd

1 4 B3dzO% Ol BsMW § 6O f taty iy € &P leftipls | fiprtdss @ - d
o j Mz v o lsoREidn Y j gy dzs b fdzse dzs e OL H § dzd Is
sy : kesfshijtekz, nNstossh?yjtlk, 8. snwaQ
o  T.[119123]f 5SC OL Odgs ©OL H j dzj dedj OlsdsMY j or - d
By dzj decffdj tdQjlsdg tcr M o Mslsts?2 dzOH Y tso jton datsfyls
fsdwlsdj ojtehRdzj?2 Obdshmitjt', Sttt Myd
orh jf BEOLZLT, Is.j. ©RoOlsr 90t ®Y ddg)i 1z ¢ ¢
(o7 h j6 050 @e.n dgv v yQfids! woldysifisiimwy iy dzts ¥ dzts 2
d BHddd JL {dj &3j dalstse Ttgpjhdgddy , i) defimlg] dPC Iseztx
dLizyjdedj B ~OdedL d3tseo o] sBtcOL tso Oded W  idzhz] |
dzd ydz" 2 T 3Pk geg Is 8 ispas@ v j 6O (s gt wzO iz
&Zn syl @ 1 j kds?2 Ol dedHfisaioe 5 ts igdz0 o g
90% d@OMMr L OCdzt yjdets -8 Mdetsj w6 16 @i, 10OC

10 M2 Mmerhj 100 Sk fteditsHdlmMY G&&
fpwdter . [ Nigdsddiglpernj dzdi, Ukt Cshdsh GOy
fwd O 1 j @gdzd Memissdls dL  Mdd idO ddagasjels i
78,0%, SCdRESBGEM, [OceBe -G 23 Bz | O HEG @



33
Lse (G dzd?2, Stdfilstsdey s dzgtsdgw didztsy tsdg) HOK
ftosyjdzs©O. sdmzstetsH  OL sls EZyOfmlselkzsls o

o
Q.
&
Z,xm H 3 a §
I 1600 He & £ 3
» NN | ) | - Y6eranue - S C
NN . | H, He o z
NOK. & 0 =:z0
300 ‘\\ SN\ g / E
NN 2 / )
” o
» o // 500 0> Ny> 0, 8 m
250 PN -
/ (3]
Honocdepa 3
/ b4
/ 200 Tepmonayaa x
200 Y = 0 =
/ LR Tepmocdepa
s 100{N;>0,>0 0
g r 0 maxc.
150 |- 7 ¢ Tevepocdepa 85| H OH NO Mesonmaysa
e s /J( o 50 Mesocdepa
4 a 3
fo\%';iﬁ z Tepmocdepa ) Typbonay3a 60| 040 Crpartonaysa
100 Nt Me:cnay_za_f 0.0 2
N i S 3 Crparocpepa =
"
\ = M r ]
50 fi\g E"aigac_ J = _D_Jltm_epa. } Touocdepa 18[0cHomm.cocr, Tpononayaa 3
2 R N, 78%, g
Crparoctepa 0, 21°/s 2
. w;ayga_} = 7(£T."°l°i‘?i?f Ar 1% Tponocpepa @

i A - A
200 400 600 800 1000 T, K
Obnacrn HeiiTpaabHoit aTMocdepst

t b4 wlstckCllztcO o0 MndstsfsW jjts ls o gfd dfy dst o2 Eizi
ftej Hdaj Mils o @At jdgf L S sets (M dzsh zOW  dzd dz
Ftetso dzj 2 Mmsdzdzj WdE)?2; QjSjls diptipddidsed d H J[HEOIRY u J
1.2.2 dwdzsd JdtsdesfW jter

R 5 dzts ) Waf Mp®B[X19, 124125 MsMissdls L Mdj fd R
d h3tsdzj Ml d@mdsNg Q¢ d M) dztsfeds)h O € o OL dideyQ Lisdy @ byt
slsted yolsj dz' dzs L Otew y j dgdz" = yOfMmlsdy dzdh ' v te
3 4 dedz Rf)dzd 3z 5 Is § d5tisiC tsQitist téigd) dzlzdE®  8e8™-9s 1K0BE  f 8oQ)
ZzOr dBilsjtstodzs? L isdgr) BEMdzOs dzde O Is yy dzr
Hizh dzm = Isj yJd dzd 2-9 220€ dg Mdzjs®d&d BOMj tcj Bted MisT |
83 Cd&3 ats otej i3 OMistetsdzsd3d uj MS & & oz beugipizig |5 M
i ¢ ses &5/ ), f Vel d IS Gndzef sk 2 s & tediezd 80 66 o


https://ru.wikipedia.org/wiki/%D0%90%D0%B7%D0%BE%D1%82
https://ru.wikipedia.org/wiki/%D0%9A%D0%B8%D1%81%D0%BB%D0%BE%D1%80%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%B0%D0%B7%D0%BC%D0%B0

34
dzr j Mmdwdzdw oL dzd S O Btod B0z |j BE iz D drectHdzdsts
fsdzd 1 J d3dzd o dagsiHL] 2 dsa@fiRi Y deE Os o j st O, M
L dzj Sstetsdztse d dodetse twOL dzd ydzr 7 dzj B dghs 5
e 1 tsdzWteds j Mdwalzd M datieds dffipkiay Hodds 7 tsSB &ZO@ s W
ed?2, dOdBtdi) dJdsjdhdods dd o Mo j ud ddg- ¢
BOtedetsd s € o Mdzts to tisHN@ B | eedzst g Csjogzw j sw L j d
/=557 i

] ©O2®@PF56F B dzOH o jtendsfls: 8 1 j dzozd
MisOdkzS do O Isyw M Mddz des L Otew ) j dede’ d3q v @@ «
Hj2fkoksls M Ed lstO®} disad)Sddg’ L dzlz wpjj diah jOk.
ydvo glsCtersd] doddL s Odzdz, b f dgledsdzln  af 5 iz
ftedme 5§ dzO dzss | dzjsadzMm@ismBisddd 'd.L Istej ~ Mdz
fpded L 2 Teddzfto OB @ 5. dFsSKf Mdzsd © @w didyd @3l
Misjfjdd Stdeyj desteOydd o dzdn  dzOL d3F . u Od3g
FlstcOMYf sdztsy jJ dzdesd3 dzO o' Mislsj tsisi olffds50 B H tslp! datg5
F2, dz0 o' Mslsj  tocd dyj dc dasdzjsdsdz’ 22 Sapdadzazi B 16 © € d
Ckedud MS s o Is B J ldfdzdsdz ifslsitdas dets 81 s S B @G fr
HdzZw fwWodzj dgdwv didetse dzj sB - SHJ BO Mdsigadz)j ry @
1db Jet Hdzedd d@Fs2ddii jls BOCMdBzE dsddL Oyd
Hdzj o dz' j uOMdsiE) Pidd { st MEswY O d a3 daf u
Btz 1P dgdzdzdzj C stetsdztse o S bkBdujMEtsds d3j Istej .

stesd3j] LOoadmddsmisd tsls yoOmse MmMkzlkstsS d o
Sls Mtsdzdzj ydets?2 OC Isd o dats-lipls § dzs C 5§ 5 te@z ¢ if 3] Jf
4 ZtEER Ot OCIsjtejdz OS] dzOdzduydj s o dgj d5 83 Is
tej dzdv  BBOLEZE IS dgj SH dzsStesH dzts s JE sty i diz
dz2" &3 L OSCtsdzOdz oL dzgd S O Is dzj SHdzstetsH dztsls df ,-
Isd dz! dats Ctelzf dzf@ BIBOILE pdsPdzi A dizdfd WOMIsd yoOoizd
dqdzscHO dzOL " p P detizivdzlipddtpOd MOO dzd yd §  d ts dzts fiff- §
ftosflsteOdzj dzd ] tcOHdBotsdzdz dzj Stslstster A7 eHIAjOL


https://ru.wikipedia.org/w/index.php?title=%D0%9A%D0%B5%D0%BD%D0%BD%D0%B5%D0%BB%D0%BB%D0%B8,_%D0%90%D1%80%D1%82%D1%83%D1%80&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A5%D0%B5%D0%B2%D0%B8%D1%81%D0%B0%D0%B9%D0%B4

35

500( 500r

CrodF,~ % km
5 400 2 :E“ 400 SO0 —
% S 450 4
é 3 § -~ 400 +
s 00 h & 300¢ Cnoi Fy 350 - F2 F7
el ] o | ann 4 e A
T opnh T >
o 200 1 s 200 ey f
S f 8 . 150 E
Q 5 )\Cﬂou £ <38 /)\ Cnod € 100 4 _..-nv'/
< 100t RS 100 - e
£ E
o= Cr00 I - — 1 ;
glog o groand g o5t 5 1) M UL e e 1 z i 1 3 G ¥
10’ 0 et ! o' 0 w5 w0 MHz
Munnuons: 3nexmporo8 61x3 Munnuoms: 3nexmpoHo8 8 1m3 8)
a) 6)

{ dBp.) Oo d Mdasfiptisls/" Mdztsj o Jodtsimi jter sls Mis
Hdzj o dzr = YyofMse (O) d Hdzw desydesets otcj d
ztse Oted W 3d UJ fm{IR43R B & H(QHHDo d d BssMis! ff dzts ks
(dL g s Ctedbsdyuyd M2 YyomEedsj) is

lted LtsdzHdietso Odzedd dodesmiW jter f ftso jier &
dzts 99 jten M &zO¥ s dzOB tstc  tc @sHsdOSdf A3t tiz Q@i tfrydsda
HdOf OLtsdgj Bl 1 HBs 25 [ y. J[lteOyjdeds j 15l
22O dodtsMmW j edes?2 MisOdzeydd Mikmisw sftej H jSdzj
sdo dzs?2 or Mtslsy lteOyjddvy. |1 sy M
Msdsts? o sl ls yYyOMmistsilsr twWOHJ 5o PO d
(g fil56) , ddzdyenptslkdz®w - QteOLdsde tefLin Isif@ ddF =iz- to
dz' = dMmistsyded ¢ s Jdcdist E@Egd  Mis®o dzv s h 2 Mt
COYHOW dJL Ctbtster n dd&3jjls SCtssteHddzOIsr @ yOf
toj cdMmlstcdtolzs Is fMmdzj H' lsteOY jded?2 o' MsC s YoMl
tcdtolzj d@3gF 7 dBlzSEjsHBIOREAS Jsdes L tsias @dz'd L Hdk y G
9" MsCdds YyoOfmlsslsOd. R&BY Ezd Mde' j tcOEnd §fipg ¢ drd
3 Hdzj dedats, yYj d3 o MotBBHAAG f totshistcOdzimldse-j ,
tdtelzj lsmw COxEMOWMW ddd 3 Hddiskz¢ h OK"sdsas
oMicHO fHtejorhOjls dmisddzdzzy o Mtslskz slstcOY
BOSC Md ZOdz! dgf 3 RZtctsodzgj i3  dzj SIstetsdadats? € tsdsyj
fw BjMCtdy ydes2. v OMmlstsls', dzO Cwlktster od 1


https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/%D0%98%D0%BE%D0%BD%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0

36
Y OMmls s(IsfOoadf, Isf. iF ) B J ydzts ds@tshe yedolsi3 @iz s5ls d3dddzlz I
Isjtca@iz COYHBBGEES Mhzsw

t OHdBBoasdzdzr (tOHdEsYOMIstsisr ¥S J ,d ifjdd o [zo)
sls 0003 (3 €1 y) HS 0,1 d&diz (3 000 11 uyBg4
(s fdsetsy) dLdzdiy datf'j? fjdcOls Jx ziz! Is te P tzlfdfs gizy
CGOBRBBO dzzyd. 1 Motj d3j dedetsd3 teOL B d J§ dzd O+ Mty
syd dz dzd L $ d J BAUUOMBAsISsIS to & 3P0 o WEEBdddzd B4 Istets €
0, 1 ghdg)s.lsktsdede’ d(dzlsJ oo Odzy 3 ]ldsidddoel 'G~D 0@ s & Is
ftod 3 cdzBOHE L Y MEtsmMsed tOMY tetsmlstc Odzsls
CsCtcOIsdzts sSlstcOy OW ! ls 15 ji diizs Mzd df dsfg @ ek Ezts iy
BtsdzjJ CBttslsSdn o Sdzdz ug 8 dzs M itlzdDic & s ifotdds@HEI @
dzzyh j desy’ ¥, Yj B Hdzj &3, f slstsd3W Isy lstts dedEy jfyt

s mMjtejuHdd] mm 9j¢0O, CseHO oM Mo jsH J
dZsyscd 14 dBdzd Bscdzd B'Is! ftsdzzyjdr Istsd ¢
duiglsdzs 9 j M! @30 tctOded Yyd dedzsy ¢ sozd yds ez s
dqsdesmW j BMmdz Hs9 Odzdw dodzsmW j 67 o J dzd M Mm-6 «
dzse s WwOHdGLBBdH Jeso Odzdw, (st lssdiz f tetsdzd & «
dsdzdL Oydd dzj [pRo Oiffttdni H. j dfwinjddte? - O OC B to
ydqvw 1 dzj Clstetsdzse, O 5 Isj B jtcOlkztcj, BOHNt
dmerBHWhdn o ¢ sy getgdzas? Hi dz@ilsed3j dzd M+ flae j |
Cd dz0O smddseon] fyosifiHejjdzd 2 .

v i3 dzgj d3J dzjHis LABD YOd©d #eHOC j Isdz" = d MijlzlIs
dz" § HtmMIsdedzd L d&z2O0ydlsy dzt dz" » t6j L zdz' IsOls tsjo- &
ssHtse dMmMmdzj Hse Odzedw, IsO¢C d o  sdzzyJ dzdaf ¢
Ly o BSECtdatsL j @dsdt { tctihistcOdmifon) . tSeltafs digd =t
MEdd L dOyj ddj d3, SCobsstts] Jdd )6 dadad Y] ieds
fotsfighgtetf)f W tcOH o sdzdztcDH MY Hisgtso Bded W™ IsY M
LOdz M ftescte] Msdy tcOH d jlsd3Gddidot@fy defz ¢ tc Qa@®di
ded W B W j 67 M" cteOdzd d d3j W jesfteRiprdgi dafify i dnjdeOsy
felssdd d Mfklsdditse fLotdkddks §fsdkzydls'ls-B



37
BsMW jtoj, dzj § sfjisglsMisdz) dztiz®S §{b6 @&  d tsdzdzr 2- f
My Chtesdidj Iste®) d tsHdweOd Isj] e thls d € 4 M Hdsjdzts iyt
Ctsdzyj dzelsteOyde dtsdetse o { dzj Clstosdzse ) d&zO B-fy,
Yyda ddzls j deimdo desfyls:  d M j Cte CtstotsilsC tso ts dzdats ¢
COL dzstsBteOL dz' 7 St EMC Edwtedz °  {ftdsjlsastt devots dz"
B3 dzj ded v o dwdatsmW jto] .

4 fodish! s MfklsddStss, dj Mh do &O ¢&sts
oz h dn ddtsm¥% jtekz Mo jtok, EHOdsM! dfftpdj
dztsy j dzdzze o h j  dFQ[C frifofols HsiER Iz s s ) Is 2 § dzlzre - H
Bq d sidasdg V3 Mils.Odagy W Blfls Odzts o dzj dzts, yYlsts Isd
C Bdzayd dzlsie O yffsvdets W § ted ted L € B( gBHBIres o jsto dnde
sd dodtshi jter sl Isj &b O 2 e dz@if 8l H dvj jk
o Mtslsts2 M dzO YO dzO ftfstis?) G 5 AL HdsO Lo’ 9 O j BZOW
folstsds Bsdzj § tjL S5, §jte]j MmHvwdgid fddzfOds]dsogzsert

g4 dZOyodzO mml 9jC0O0 OCIskzOdzr dzr Mo Jj H J dzd W
COdz dzf 7 sy jTdusElecthoOBrd@en)( § 5 ) GESERHE Gtew HE- f
CilbOdd d MYikzlsdedCOdsd §sdzkyddzd Ekfmfj" dzgd
Hiso Oded VW, Gidasg ] dedity af®@ zyd dzd W dzd o dafp @ 2@ PR
stsHT YOMbdudzsdPlepbcONpdett? dRsaglztdz) dzafvy iy
Bjlstese § 5¢ dztsh j dgd e O fisadfdf dzzfmy G Bz v d&z0 t®1 d
eV Htsdzw Hdzddedz" = d Mo jtrHdzddzdzr = tOH dsts o
wzOC dztsdzdets e ts L tsdzgH qtetso Oded W . 1 sdz "5 L dgOY
st (sRf Msdss MSses) O MMis® e & ds & O gase
fpr ZOs s o @§tsdztshE JRE RBsh dzf 2 d Bk dz' G L dds
s ls MdzOBTr 2 tOMMjwdzdzr 2 MdedeOdz, ©WOMIsW dalzlsr
Hs IssySd wofmMmjwddy. Cltls &jlstH jizi da
syjde Bd hdX dprdysisj )(,10@B HOY IS SOCYj s
Jtetse, dtddr 2 MsMisOs, tjekdvted j d diysts
MW j.ta'ls QaztsL di3tsy dzts MtsL HOded j dztsor 7 ( sz oot th
fdiedyd M OVEsdgtsfylp dz! Otf tkd3Oteds” = d sdzsolsreoffyaz j i3


http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%9F%D0%B5%D1%80%D0%B5%D0%BA%D1%80%D1%91%D1%81%D1%82%D0%BD%D0%B0%D1%8F%20%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8F%D1%86%D0%B8%D1%8F/
http://slovari.yandex.ru/~%D0%BA%D0%BD%D0%B8%D0%B3%D0%B8/%D0%91%D0%A1%D0%AD/%D0%A0%D0%B0%D0%B4%D0%B8%D0%BE%D0%BB%D0%BE%D0%BA%D0%B0%D1%86%D0%B8%D1%8F/

38
dzOB dz¥ H j dzd W d3 M § (B2 W33 dnilsd WOGejOMm b allstdy Mz ls
ftej > dgtbR § (zgz@ Y te disd@jdimd, O tefifs dzO W [123 28Iy W e @PIs s 1
&ZO vCtOddz LOadmMddssMmMisd wlsOdzH Otels dzts B 1 ls &
stster 2 Msslseo jlsMisolkzjls &EBIRN 2 dzOtetsH dzsdzlz Mis Oc

vdztsy dzsflsy d G dzsB Odz! desyls! ff tots $11K12F1BOY ~
stcjBlzjls dn GSB@Rfdj SMdsets dLEzyj ddwy dOJ s
ted d3d dzls Oz dz" = dMMmdzj Hse Odzd 2, yYydmdzd dzdetsc s
CsfiteOoydd. 1 o j ANfifjdsdditey datsls iy JastOfsts  d3d X |
LOFAR d VLBI f HelkdWw HddsdA] ddzr d3d Is flzm dz
dz" j f sdzv Ltw@redqueéhcyhrray) d ddzlsj teW jtetsd3j Ister M
VLBI (Very Long Baselinelnterferometry . Clsd Is] n dets dzig & gf tf ddrs-Ac t
Mz HBo Odzd?2 BB MY jydeaOsls IsOC Y] dsets] T
Emdzr h Ols! 1 Mmjdzj dgdlzz o8 ofMmMjnr GOHdESHJOMPL t
Istsls His MO = dzdL S dm YOMissls, . pfsts wsdedas - O
fd 2 YO odthydz) HOds d3ts tilz) te'dz" & ¢ S EAfEABGRHISY. 2 (

Il 1 Smfjdd3d dzsOdz! dgr = dMmMmdzj Hise Oded W ~dz-d f
sse d ftedBBtse dOL j Bdzsets d SCtshmdisdyd M¥sae
3" = d HdMlsOdzydtsdedz" = dL d3j toj daf 2 O lff BsiPiiz)j tsts,
nOtcOCIsjtedmMisdS otLHj2Msakshdn dzO daj j W C
o Is tsjudzg W ) .

1 OCBBdzesdz] tedztsmisd duL d3d dzj ded v f dzts Is dAsHAS I3
9 Cdzs yor hdnm d3d Is yO=18Idzlz @ ofg) LiAsudgladz” ( d3d dz' N | 21 &
o mMdzpfjls sStcH detsisd ffteso jHjddY t©OCjIsder B- 1
Miislstc® dL ¢ shdsiya@ jifjyts 2oL jBidg dzd WR dfjsL o tsdzw &
LIsdr o' MslsOr 90tedOydd f dzslsdesmisd d Isy 31
dg' a3 d3J stsHsd3 dL &2y jlagdeic ditets y jHmpjts of wfs Hdts dzy O
HdMIsOdzyd sdzdztsy L sdzH d to s 8CEddid .Mtcd H MIso Odzd
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t dm. 1.6 [132] ltedejHjdzr tsBi JGClsT dL zyJ
Chzze s tsets CMBBsMO teOL dzd ydz" d3d Mo toj d3j da
MdMmisg BZORBuv ) dO fteddjtej  RBSC BT s dats dzv K
sddzf dimwteo d ( Ackf deaiseizipil d O)s BBARIOP G dzd? i H o 2 d
(110270 MHz90 MKHZAY tOHBYOMBISOL: usl t
B4 L ts WG lcetdsls st dsdn Y j tedz’ jls{ BBdZ) j e @H Ots
(1 steojed¥), sdkzdOw(gzaf'ydY )d,s disdg e dt 125
30 [41y) wvtwsdhny (1 stidkEdn) O BpH'Oded Uzj § i5E
RMMdzj Hso Odzgd W JdidesM¥ j oidzddpjs telOdzE ff vodiz i W o
“IsmWis ywOme j swdL d¢ dL fdppts I siiafiaj (a6 (81 A) O- 6
Bdz¢ HjdzdW R GBdZOttEzZydo Ot ls dsea" j WOGCITr . OrRM
f Osttter § Mmbkh jMmlse j dzdets tcOL dzd yoOe Isfpw € OC  d3d
fg3d dzo dedV WL dud MEBBY stk do " ff BBE sz dzts o
ftocsHeo ddzgzls' Mw dzO fE2lsd dLEzyd ddwy ¢ tsddyjihls
fpwd ter, ntlsY ftetsedzj i3¥ sl @ dedigy Hifpls"LIEQEARE@R
Isd stedz” &3 Wodzj dzdW 3 o JdzsMmW j tcjo Oflad@islimcds
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dz" di3d Isd dzOdsd, dd3dd s Mmdztsydz" 2 &JyHdMydH dzd
Bdzj s d LOHOY dz2@ Misr §j dzOkS, o Istsd ydhd
esCsmMdddud MSdd dMmMmdzj Hise Odzed v .
1.2.3 [BHjd Obdkshitjttr &0 &jkjsed & o
5OC COC Omsdtyd'sse kidski jls &jfss o Ols dt
COMEeEEs' sHjd Oldshijttr) @ i) usty jadafial jif
HdzV g dathifOo dzj dedslsdzsisd Ol s j tof o  dBJOsJ |
esdsd sted ud ME ¥ L OoadMmd dstsmis! rHERZY33 63 Is sl @ Bizdzc
12 wlap L OodiyEshmsOed) stedyj NS Ov Wikl dzo
pH)d  izslsrdap@lsessms j tsdzi Mdd2O BY Nisfhls JHOHS B3ts
6Oy j ded M.26) 1. 2 4

p(H) = p(h,)exp(- H/H*), (1.24)
r(H)y=r,exp-H/H"), (1.25)
H" =RT/mg, (1.26)

GHH* -9 " MBSO GHMhSsHEESY. Ofdiskg @z o' MEsis,
HOo dzj dzdfyjj Pl dztez] dzgv g @ (eEH7i8ntsMdzese Odzd j dzOLk
zs e Otc JREEZO3 1 4 1 AK Histade j tc MOz sE00w  ff 4 dzfs & Had
dz' 2 med2 Cddzj sdud ME OV HHzy i3f3) t5Q ISILEOK) gs'- )
CdzOMdzets HOdzdz" 3 § s M ICOgpa@emistidzsliRefef@icastmbsipherns |
(CIRA)[127] L dzOyj dad jJ  dzts s dzts fiy Iy = (617.dz/3) Gdgjcls | 15 to dats -

His56¢ dzOMmdats [ 1 B8] 2 CAGE7dg 9Mt€lsp 1 ts [ 134]d-dHf
tctso Odzdzr = H*deO f jledpdi2 dzbr, 85I db , HEtS M ls O Is {fs ts| 1z o diz
hjdd Btsdz hddgmlsej LOHOY &KBjlsj st s Yhimdz
Ols 3ts MW § to OF 1) § lsgamebgddajddgy, dzv j sy f o Mslsts2j -9
dzd j 53 s pRflieOIsd mf sdzr L s Odedd W OSIsdyd MG 2
1221 . 1. 3)yefddgsj s L Ooadmddismis! s or Msd- .
Isd dz! dzr § o4 dzd yd dz' fHFdHedgVH jHipdiASS? @O L IS d3ts|
1 jco OV MbtesC O fCOLT a0 s L dzOyJ ddR7, oot ts
tes?2 Mises¢ j-81LJulbb0Odzda O @ IO t3S(HRBAs 28]
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s OB d2y stczS Istc® OlsdismMW jtor 5 HOEIRE Mmis
H, ¢ m U GW@®HK IgpS &8 | Igr,S &8 H*, ¢ gdyc?
0 28,96 288 4,006 -0,912 8,43 9,81
5 28,96 256 3,733 -1,133 7,49 9,79
10 28,96 223 3,423 -1,383 6,55 9,78
15 28,96 217 3,083 -1,710 6,37 9,76
20 28,96 217 2,743 -2,051 6,38 9,74
25 28,96 222 2,406 -2,397 6,53 9,73
30 28,96 227 2,078 -2,735 6,69 9,71
35 28,96 237 1,759 -3,072 7,00 9,70
40 28,96 250 1,458 -3,398 7,42 9,68
45 28,96 264 1,173 -3,706 7,84 9,67
50 28,96 271 0,902 -3,988 8,04 9,65
55 28,96 261 0,622 -4,245 1,77 9,64
60 28,96 247 0,342 -4,509 7,37 9,62
65 28,96 233 0,039 -4,788 6,97 9,61
70 28,96 220 -0,282 -5,082 6,57 9,60
75 2896 208 -0,622 -5,399 6,24 9,58
80 28,96 198 -0,978 -5,733 5,96 9,57
85 28,96 189 -1,351 -6,085 5,68 9,55
90 28,91 187 -1,736 -6,466 5,64 9,53
95 28,73 189 -2,119 -6,855 5,73 9,52
100 28,40 195 -2,495 -7,250 6,01 9,51
110 27,27 240 -3,148 -8,013 7,72 9,48
120 26,20 360 -3,595 -8,653 12,09 9,45
130 25,44 469 -3,903 -9,088 16,29 9,42
JHAEZOCt dzj sBraBHd®BE dqdijls! © odHEZ, WHsB

odJtyjdz MjLBdedz &3 d Mkl sydz d3yss@tc qOEF Usddvodgzts
dmisddeds” § o4 dzd ydde" dd3d* lsdzinlizdadsju daf)@ g d fing d3 s
v OB d3YlQ dzd y d dzr dYdasRe jowi gs IS OL dzf = dgsH j dzj 2
h (<¢d3] 80 85 90 95 100 105
H*(COSPARS di 5,59 5,60 5,60 6,02 6.44 7,21
H*( 1 [ &U,| 5,96 5,68 5,62 5,83 6,04 6,69

1241 L Od dsdets"y dz j

ANOClsts WOH J tso tsdzdz'

O lgf tktizf) § |5 tc 5 d3 @fcL dedriAvdgt=lzd

W Clsd [ v ff JSdeBSAdmiEs H 2B @Y s
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9 tcj

9 dzd[136 K36] dzOBts poezfats il § tdz

agy- t

d 5 dzts iy W jWteljj Stisldf o ifsBr d2O § tfQjotalg j Hdgdie thd © ts §
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( @ tc d d3jigh FrequencyActive Auroral ResearchiProgramHAARP, ¢ dzv MO,
df % j O,dd@R37ICHIs HOjIs f dzisls dztsfyls: L dzj e dd ¢
1/ 100 Ijffdzseors? § aslkdshmisd 1 dzjGclstsisls tfik@tisd]
By ils sOCYJ BT IS! McOoa dzd &3 M Misdzdz] g o dg" «
f tod 3] todats 1€, d5j Casbafzgsls detsj dL dzzyj dedj (€[ R)
OldistmMW jtcz ftsHe jtceOJIsmw §edzsh jdds d tcOf
d tOoOmffjteidcid = dzOf tcOo dzj dzd?2 o dzsfydIls Mo sIB- 9
tcdolz Jiztfwdzdj Olismw jter dzO Yfr, sezj B § & Is,
hj2 MmMedH™ , XJ zO0Wjsdz! dis z&®ds®@dedpdsd tc OH d s B dz
sls Jedd Odzdetsets Mdzsw, Isjd3 Bsdz hj, yYyjds B s
tcOmdsdzdz d Btsdz M 3% ctsdz f OH j dzd W

1.31 to s B daf L3Oy jSdediyy dzj € i@ € enyyfy sifls to d gl Is-j tstotda ¢
# sdzdzj] ydzsR. fijddifisls Odzso C O L OH Oy(d

Il sdz hddzfflse s diBjlsj stetsea, dzOBdZzE HOj 3" = d d
fpdMmisj BBs?2 .  vj & doj d3j dzj J, wtsdzdzj ydzOW fMdpfls
sdy d HOxJ Ctokf dgron, ISSiQE, ddzjdsif jd6G o & sz ¢
yjdstedyj MSOY MCstsfmis! KjlsjstesdHBo! sifsw L
1L Issd3z o tsL d3tsy datsmls ! LOtcj e dMmistcdtetso Ols! clci]
"ddi3d ftscetejh dshiswhd fted dJL d3d tej dzdidte ddrRz Isdp®
BiqLrojLHdz » yomlsdy o dzOBlokzf ePisjdesdzn B8 M PE
Yylsts btsydesmils: dqLd3jtej dzed?2  or ydmdzj dzd 2 tedzj
desmisd 1 Isd FRtc=BQHgdd5sS: . L o J MisdzO® € OC f totsB dzj oF
[139], dzts' dety Ods s f tetsB dzj BO ¢ dif j o8 sdzd Uj g 7
dets?2 Jigd Mis 1 JIs ded GHAes2 H s i O slassyddstsC s sdgljdisit
Bisdzj j Cdg@dzdz'lssj dz ( Ofmls j B it & o §f tc dtis diH @ PANAL «
COC to]j Odz! deSi§ @ {f j toB tsdzd Y J
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BaULE_| BLOWOY|

{ M. [1B5]d ek lstc® SBdkOd dsct §shlstodmls
35j.0. dL Sdeb)cth ro7 fsS s CMyj dsted ydssod, Sto
jdzdzdflsdui MSda, oS ds ydlsj dz detse=f), dzj L Ok

oW j REsfEPlsj: 2P/ S &S j ~4; 1P/ | Odzd

I'md HodxJjdadw o wtsdzdzj ydzs?2 MmdMmlisy d3d Ji-ts1
dzdV ' 8 ssde@fa sHWY  dL 30 dzs I Is (B 6y fipiz - o ez@dizj s dzt -
(etdzdzyj BESd Nj fWs' BOH &P BDIBJePs ) , o LBts Y dzts
MudisOls: , ytmwi Hodipg dedizes s dzdzy ydats d3  f tefisV) liste @
ZOd3 s Jj@tdaffisg.d fMlj. 79 &ZO Hody kMW oCtkzc dtsd
sOdz, o© ®HdsE dqL WtsltkzmMttese Cliter n dO-OH J
LsRRC dzzlsr 5 sSteBdIlsOdz: f OtcOBtsdzy ddzd c dff jsteBt
tesMmils! Isj dzO tcOo dzOy jddddd] tHotdsitotd 20 jCss i dgd yJ ME ts
ZO HOdzdetsd3 kHOdzj ded d (s dgty lslads JcBowelzj LS & isd gl ¢
Ld s dlS("d 19) dE{i3sMisH &hls 1 g @Gezd ) L O] 6 d M
Yyr dL teOL dzd yde = yYOfisd d CaAs dza@) y dggifa  fifbiz [z
flstswh j &z fast jodfjdrisdnls | e esdzé H O IsH QiR KO-
dz" » Hd@Situts MistelzC sk ®j dzjshals? f kasidzjCds'z.tc © ¢ 1
o MsC st CMyd delstcd ydzr = tsteBdls dBjlsj stedzr 7 Jlsj ¢
stse 0,9 d eorhj ftjHjd]jdd fttjyHj fEjlct
f OO sdzdneiF MEHBUlsd { Otc @s B dzddu J BNt dfg tejfn Sl j
[JHddz dL otL®BsSyd » BIrOdedL Bse HtetsdMmnm Y H
d rfed MdzjHizjls dL EfMmlkssweh jetsMw to]j HY Sdzsy
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yfledy d@seckls B' sy HBdesf jtodsHdy MSdj ¢ td
09.uBGHO WMsy dzts Y dHOIs! | Yylsts fsH Hj2MIlsead]
feddydyd Bsckzls §jtej 2 keddlsizO cdfj s sddyuj M

uts, Ybsts d &wjyLejLHudz jJ yoOmlsdyr, d Isj
diEe, dBsckzls dBils! cdf | tes tsdzd Y jHifdgdg nts tdfss]
Stafs 0w s JHJdses Kdzj ded s d M) S s Asysipated §j addf -
[140-143] 1 tcsB dzJ ;O BI Y LO JLHd » Bilsj stesdH GSO- f
Bdzj d3¥ c¢df j toB tsdagOg fif¢ Jiffjds s eilf Is ylsts Istclz H dats
detsy HodMdetg@J o uB@MY t6j v dzj dedWm oMjn cdYfJ
odd M Isj cstdif4]2 L@@y dzdz" | o d tsdzdzj Y dakz
dzdf i did d fosuysd JOLOBBdZdUI MSdd swBdl' .
dNd BBdjj D@ & ffisd & tzddsf ydvw Of j sl st
ter j khdd dJL utsddzj ydeyp i igdshes ] dgitt o @ O fd6 lstsyty
o sy tod dzd O s ¢ O¢ tasdgdsh dedsdzytf tdab e Odz'd d.© dz
yfif dr tBi jCIlstse Vca® fg§ i€ osigdyg WwdzsmisEBE , ¢ wa@d
H@gs MY o te@f)dzed § &3

n(v,R)=n, J1+GM,/RV?, (1.27)

GHn-§ dzslsdztsmis! Odzlm O d3s dB- f t5 G tref dztizl® v W {s HrgEiEh) C
s dzdYl®O0 d gz ) E5H &Y de d § isgimvrls it
Isjdz dzr 2, ddescHO MfMSewzd?2 sR&EOYE jtc dif S45 L
esC st fBddddwe.df slsjL MoadHjlsjdz Misatkyls
By lsdets 2 € ts[iydis ¢ s dzd d

[ sl wmd@OdaQls o Gefllf J dg'BAsdzd W MS dn Seadiz] gl
HOdzdzr = sy jIs BT Is! dzdsts tj Odz' dz" o3, dzdp-ts
Btsydz » HOdzdz" 7. ¢ dzOdzdL d3j m Oded L dBiseo  tsB taOL |
dzs?2 MdMmlsj gy fCOLTr 90 jls, ybts dma ydmdzts d
Y B d "] tegodpHe d{jflsgsl ), Isjd3 Btsdz -
ssotsjy HOodzjdedj d Hwkzcecd]j dzjde jcd@d " IswOts) dfdz g0z
MWjtey LJddesets ftedlswy jdzdwv), CBlstster j e
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Bsdzd yd mM¢dyj, des sOCddp Olsj dzO IstezH dzj J BB dzO

I sy dz¢ O3 1 M MBHY Isfigjtsidt® jL Hdzr | 3 dBJ ¥4 Bt
HOI! Mvw JtOSIsdudMSd JydHdzj ades> L1 HIstizdsdzin
Mlse so OlIs! Mt H] IAOEE HEBLepa & UsHdlZz. = d3J Isde-ts te
Isted fipdPlskd § SHH | toy @GdBE]d odBEEO EEHE o153 1 1 5lckz e
sy d&z2¢ O3 dzOtsB tstetsls, S My dzlstedipdDldzfids = &5 Pa
steBdls HBdydz" BT Is! MC & defydedflzlstp@ fiplds'o Oddg » LSt -jj Ut
Ndls Bris! fulsd § OtcOBs[szeCddg@,d d34S S atEBdCEFed;
IsOf,sos OL [@=iIpI)| g teB dIsT Cobster | MlsOdzd OG sl
hjdzed?2 sIs Medzdy J ded?2 M f dzOdzj Is OB, sy dH O
i~1. Il BLBYyd2" i3 B ~n Oz L B3 f tetsd mm Y H J dzd
Vi, >57¢ dsfg dzw j Is o j figlasitg dzCHdm Iz = 16B0]) felisdf H Itz & ® dzd |
CteOo dIs Oyd ts dzitisgert [ tdt6c0Q s ¢ qc O OH Ctsd3d s dE-O
tcsdH dsets  clsst @ csihddaddGj[sB®OL]d.] ¢0O0¢ ok
HiolzctdQud Mise J dzdets tstsl 4d jofipj e Hpp di[(SiBESGE ¢ 5 o SL d3ts
fesdmrtsyHjddd cdffjts tsdd QJ figSlzfiel O dgff s Golpeysth
COC dz0 My klsdzed ¢ O  dzOdzj s, sOC d o JddABS)
ZCOLT™ 20t B 5L dfpoyvdelz d3j Y HEZ o j h j fiolds sotdsd3, o tej’ dp"
1 Iss?2 Mo jtemndetsott?2 d GlsCter Isr dzd di3dde & ds)jlsBefljyts
d verdipls7d463[. 1 r dzjor j S jteddsj dalst dz@ -B't
mMédr CBtcOBAzj?2 L O] cdMmisted 3y ds@ dzde tsid de® v d )]
Bq ¢ dsfdgdtari S d i3 Stes dls Od™*-20° 1A .J 1§ 45 Q dejoigafs§
Mz H s @ded foB Sdzd yd M ddeO digl O] st HESP] 5 dzdzts 2
1997 oAyt sz (18T iHIPYEz { OHd B dsS Oyd s
AMOR, .6 Odzj 4 HJ 2 Misdelzg ROV o j § Y des Y toff 1 tzlnig B pikC

dsfls! dLEYOl! ROLOCIsj ted Mb¢dC &S ity Hosy
ftedh juhdes dL BJ ME sdzj ydzts Mg d[169. dzzls@ ' tc @ Hs Eiddy
[85]tcj e dMistedtctseo Odzd i)+ ,1 Rels ttdss Ods jh 1] j- e ts doH ts@ls ©
LIsdrn dL@jtejdd?2 ftjHjdvddm! dj dkjds’ ¢
Hts MistsdzC dzse j dedw . 1 jtojatSH Sls dzOB dzt H O jipRr
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sddzdz’ 5 o CoMdpEAP]c Hz RO €6 idh2 6w 1
Mdzsy dgz ftesyjHEZtD]. Cstetej Sydd [ 76, 16

ltetsyj dzglsdetsy MBH Y Odzedy dMMdzj iz &3" = G (
L Qo dMmMddizsmis! s kydesmisd dL dzj tej dzgd?2 d to-"
C@ dud MSdnr HOdziz1-2%, ¢ cpYf jdgjBdrjdg clstdOpide b S tllsats
His 11884d467], IsO¢ 3 j C0O¢C o wOHdB®R]Is] stcdhlB8 ¢
171, 1 df jweBsdzdyd MSd) ttBdlsrijsplplst § Ob O btz
15% o9 wWitsdhttsd COOdsc | [1hl,17Z] 0 d0 & Pnfvkid)
Hiseo OB cz§ tesd3) e dMbsteOydd s d.ldf tedsipldsHp usd
sdud MSdj dOBGEE Hijdafs Odz, Ut L dzO &) faq ddaiGis @
detsy Isjdzts f ko jtoj dadzts tsftej HJ dzj dzdzts? G d ffdg-to
szme ftodded BPUYMIS2 Zzdad S sdzr S5 € Ols O dztg[c ts ¢
Htse Bf dzd tSfkBddiseoOdz . swtejHd dedm COOdz
[149], COLOdtse uwddOS¢ ddzts? 8 shgisfiyg Ey¢da3) tsoee g 388
COOditse IsteOdzt dzOdz Isdz" = Yig D O dzlif FY. ] F@EFxp J
zd3j Misdes B¢ s dalzls! 5 caffQsagpfirrdinggd e8] fHr/5<Ha
177].

t OHOtedz § dOB A&t HjdzdWw EMmlskzy O Is  dgldzghwdds3
Istsydetsmisd d Ldigjteojtsthy Vs H wdiss d~ L dz2O0ydlsg dz' dets-
dzs Mgz de' IsOIlstso d fsLotsdzwvels tjeodmlstcdtotse C
slsdesmMdlsj dzt desets ydmdzO cdf jteBtsdzd yd MS d rs-tst
sscteOVdud MEdd3d dsyjls BMils! Mmdzj Hiplse dy df- dz
dzd 2, dets d BtdFjq BigREdsdaadmwdgy toj cdMmiste@yud
dzd uddhys ttes, d SO C ¥ Jd A dnw-dsw Y i s J178]. to ol tadigjri s §
9 jtorndzvw CtOddyO oL By detsMisd § tetsdzOB dz H O
COHddL di3j t6j ded W n  dzfs § E3tizd jilis i) §366 Jj chiztstidds * d  jls j
MSdd Byddid o] tswWisdtshisu dasiPlshiefj. ud 1 4 d3dzd f

[Is dmMmMdzj Hs9OIlsjdzj?2 §r dzjots?2 MmMtsMmilsOo dzw & h
Hd MY IsHOR2P)SIs Blso jIsO dz0 He O Hftddzydf d Odz! d
1) (! dzd My Hd MsGddz I’ §0O ndz'L @de D a3 O i e
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dmimdzi H o BB BHC Istse ~tslsw Br sHigdscsSEiSB
1 CMyj delspdififdsiss] Isj Mis! BB dlsO ddi3j JIs W istediz ¢
Lazdzd f Isqd ud MS A< UstesQ@f s tsdifz y J ®zdal | s & 5iaPfiy gafing e tc
fplsw d3d dL B te ded 2 ?

2) [ mded@¢ do Mimkzh jMiselzs s Isj dzO M ¢ d{ J teedsidze
tsdetgj 4 LHelzf 3 (Ists jMls! fedh jd yod dL Htslz
d dzd es'dafffdzj dzOd3d ¢ t5 dzdzj dpdetle Cipdfifis 4 df' 5 thej" /Sde
BeBdlsOB ) 1 CMyj dzlsted MdIsj IsPdizlf) B dathts C ff &g & ¢
COCIgEE otsL 3z j dzd 2 dL d3d dzddugg MEtEB lskz d&ZO cdf{

YIstsB T HOYJd daj Blse jlIisdls! zO {1 Isd otfftf
dzlz ) dztstf § ot R, Gyjd dzdls! steqd B By Wi drdls s N ozxfipl
tctso Ols Cedlsjtedd BlBBO SOSdn Isjd dLe- o
st s da, f ol Wjslslts df shof gk jde¥ 1sid) edzd@) B MW | © J
Il T oaBHTITteOLH] &z 1

r dmisOdzyd tsdedz’ § dzOL § d3dz" § t©OMJd tdzsEY G Isdnty o
Lo jdesd3, dd&zjeshdds MmMetse Mk ddhk, okfmt
Y dzedw OlsdssmW jter 1 JdB3dzd. [ ded tsB &ZOH OF Is IstgWw
oO0ORBI d o3 IstsH O], sOCddd C0O¢C M sMmtse dalgMmls
dz" Hzj L OQotfifiisdf oz tsls f setsHT , otejdsj dad Mzl -d
hjdedd BBdzj j dedL Cts2 Itsydesfylsd 5 fMtcOo def dz
ssHORd Stdif jdhdtekzjlshMw Bdzjj o' MsC 2 Ml
OB dz¢ Hjdzd?2 d BBEOBESISSCd HOdzdz = .

l 51 totsdatish ldsds e OH dtsd3j sStsHO s toj H j dzj dzdf w
LOdz M ftesBdz B2 cEdf jteesdzdyjmMédas dGjlsj Bte
tcOMMmdstsiste j dzd 4§ .
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aAdestcZJticsoa CO s Ctwwdoats?2 [ ot w; B) dested3dtots

sHJdOSGED 8MG%: &/ P L Oy dzdVY s MPRBRRILJOS  dz0

lststots? o O dg'f WwsF Oy s Odzj yoO,j disfls: (dzfft €
dzdw) B Mter 7 diBjlsjstetses ftod dzOB dz¥ H j dzd 5=
kOs hdn dz0 Bdzjj StteslsCdr o tddkOl (§tdm O
sj ey mdr d 6 Mizlsd] Lipsjchicdy zdds mfye jiH jrdhwidsd ,
COW dL OdOddLdikjd & Mmdmisjd doddazyh ow,
ftcd twHj HBYTENMNjdd2, &OJfteddts, MowL Odkdz -
e (dO o Hj2Mlsadlsj d desfilsd €O @PY) ,CYB
Isd o dzOW t©cOBSISO [ ¢t o dzO Hdzd dzj -lISTHdz ¢ tsHBsadz!
stolHdaj dz0 d3dzts CotesuddE vl jdixEzOrERE O dsq (RO Ldatstatzaths- it
Hdqtcso Oded j &3 d Htkzeddid), Hj2Mbseadj Ctlstdsr |
Bdz¢ HOIsj @rdzdz § H IsOC s mdsy B dstay@ sy dz IStz H dzts  E
(UWOMmisdydets i3y dzgs EZyhmis'1 ® od d3jd dsdty dp dzQ dgeH C
Mtk sfrlskz [ ¢tu | HdAzddO otdd MmdMmisj d3
MemlsOe dzvis! 9 [6 dgj O3 ¢EPEE) dzd Jn! dzd OCdJ o
o wRtsY dzs d B dzd !, BOSC COC M ko] dzd yd dadtg &3
dz2" » WOHdBEZESSOyYyddzdz" =« dzOB dz¥ H J dzed W » 2015 dz
Bdzj 88 vt COMOjlsMmw MmdMisj dr AMOR!, dztisixzomn
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COC oL ftedL dzOdzO dBJetsor di3 dzd H J te s d3 diddD] dryfJ .
j¥ MmdzOBr j 3j Isjmste1d) tspidetse dajfifgr xj M btsycd
fsHeBIstseo ¢ d d mfjcdsthdgHOpl@dr! der S d MMdz] H 59 O dac
osftesmMsd, MOGH QA M Jjtcd &3] dzZlsOlstster’ o ff smdie] H
dzr 4 dd&3d 1§ J tco 8 dF1j212p Qdgtdz" j dzd d L Otej e dMisted t
syJ dz or MG dmes MEBoMHASQ 21 0df)j I ds/tefis d th sy dz jf ts
Ctedisdmd. [1d zHOydzs MY fkQ dedf 3y fpaBakaigiEs| A% o Oto |
i3 Is) stcdz’ 26) ftewy BftcPIls ] dz¢ dztsmls! Isi) &z 5 Ot daPtelz |
tctso Qifdyd etso j HJ ded § 5 ‘BERHY Steldh@szgadfO d M ¢ OL d Is!
Il TeotsHr & t©OLHJEE 2

lteso jHydzes MOodzj dzd 4 ~OEBBOBY M s8R o ExRdI
ydtsdedets?2 fMdMmisj a3 ([ ot e), C0OC wteB dls O dzisdzts
O Yt tftejH]djdds §cedllsdddds ] isdaztiBss P dd
MW jter d3j lesEagdtsds OC Isd o dethR Hite@rE s Of Gswidsh dz’ d3«
sOCtd 2 EMfjhd 2 {CMyfjtediijdls 5 BYgH]
Sddtse s WO LY difids Odzyd sdzdzse 5 L sdzH Jtetso Odzd v |
fsLdydMifedhds e dz" = dBdtetsor = L CMY Jted Bj dalstso
dzsfisd, BBdz h sz dzO B dits B IO sBidz Hzts dzlz  Js dzdimldifs B
Ish Ols j dz'e dztsfd I©dizd L Owfftefts odidH JSdadf J te didy)izistDgztz @) s
OostsROaL PEHYHS OyusBEOp htgtE ] H Odzdz’ = .

ltoj d B Bds@OOIsIsdzs?2 of MsCtsykoe Mise dls j e
BT [ ¢dz Istsdzr Qus tso (lzefiipiselz) § 0 o34 dz€ ( ) dz@ s d dj,
His Mg2¢63 cdmistcdtetso Odztizig! B B dzis s §i5,  dapls@s figs -te d
kOjls o ftddtsds tsBi jdj HtesMmlsj2how WdLdyj
L dzOydls, ftdzlzyj dzdzr j H Odzdg'njs tstfgiisiefdds o " MsC d 2

1} tod o JoH | fide 5 O dzO dedfdzcfteddsdoldz s toj H J dzj dad v M€
MdMmsj & [odtu, o Ghdsesk C(chotset f sdtst,
kOt h 2 Hdw MOB' & jlsj tstetho,s 2t xdz i cke o
@ L o j fls dats diga dHfy tctOR jghgifigizj v j Ocdzd L s Odzdz’ 2  dzO
Oo lstsdi30IsdL d tots 0.0 dztlz® d3dzjicly pagagj2 Htodj &5 fdce dzO
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Ctsdy MIs®EHHt Hic H ded@ile] Odzls © (dfjels(j inEtad Y g dzd 2
st » T RdZOIs@E) Hiso Olsj dz' dztf o © s Hzdztf ) Iy izl ts & GEH |
JHdY sftjHjdjddv steBdls d dr §OttOd] Istg,s9
ftcj HMIsOQodzww oL @Iy desMmils! HddzWw tojh jdadw ¢t
o' MBSC st C Myt d ydz 7

{MmEehjMmiseo dzj dz Stsd &pH §stzB d % EEIi J IO dfdss -kt
Mist Bsts@OIsdL Jictseo Odetizdz3SC 8y § Bfugy dzlsted ydzr ds tstes.
fs MstezClskztoj: 1 difizditfeMsdzr § OtcOBSdzr , @

RMartsHY dL ftetseo JH ] ddisets O0dzOdzdL O tc Lz
Isdo dzsfmisd teOL dzd ydz' d3d OdigrHipds LHdED\OdE" j2dzW adid o EipH
ftod dgiectlr d MY 5o lsisfp gtz H PR (O zdud) Is O df JisdsiHS
( BsHj dzd OO\ &E) L &z dzasle @O B s 5 §d) dztlzds js B tc O dizlz’ -
dz" Slsgstge zHizls ftcdo jHjdzr d BBMEYHjdE o HOOC
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toryr3ncdrterefoivdevr T ot ofrut L { Tr1-R
LRC fdwgrrll VL 1rhHOoLES

SSEHO & twjedmbtedokzj &3 ydmdzj dzdes s ' t5-
tcsdH o, st B By jd@zZ csoatstedls! B Issdz, yls
gl jCIlstse o Obdshygsp: bj dgEl) OSHlGH dzs B3dngd |
dztso dzOw yjdz2 dMmMmdzj Hse Odzd?2 Y ted 1 Istsdyz Mtddilst
Bdlskz d dLiEzydlk!' o&Gjlsj stesdlsj &®Cu 8 dzdgoq datgsI ¢ *
GHO &jlsjstesdH’ dsclkzls Jdijls! g y@ply ) Bgasd
Els, C0O¢ ftOQoddzts, cdfjtwsddyjmscédy tBdls
By esdHBs dBsekzls dd3j Is! Htcze s j-L Qo #pE 5
Bdzt Hjdzgd?2. vYilstsB' ftcOQoddz des ddzalsjtef toj Isdnets
mMudlsr oPsERQy h dsmisd dzOB d&z¢ HOIsj dz dz" = H Odgdz
Md3OIstcdo ©Oj d3 HOdzdz" §| M Itsycd LtejdzedWw L OOekzs
ydd, MmMoewL Odedes?2 ) tSftcjHjdzjdegdj &3 tsteBdls jdgj |
Hitse Ols! dzj sftcj Hj dzj dedesisd s s dfh =y o] tede® dajs dz
desfisd dL 3 tej dzgdw R OwOCIjtedL zjls Istsydatsls!
dzts?2 rFfOtOCIsjtedMmMisdEts? dLBItedlsj dzt desets kMl
vsydesfls! o jdgfjotejjdsdfy tfysctej M detsfls ¢ (s g g
otej 3w Hdw yjdtd btydsmisd dLd&jtj dd2
fMteOo dzj dzd ¢ M Stsdyjfydd?2 et dtsmisd e d
Isdjtz’ dz" &3 o MmMtsslse jlsMmMlsoady Mt MisOdzH Otels ORI d
Cohtste’ | SftegaPdzfesty by (d d- dHJ dzlsd ydztss
dhf sdz L s Ols! o d3i Mists fsdzwiIsdw " dgj 54 toj Hfj-dz]
Mz Hs9 Odzd?2 IsOCtsy Ysdewisdy dLdgdtejdedw, €O
dr By e ddw” ), Stobtser] Gldgd] bz ddinydss zdag
dzso dzj dzdd d tw©OLodlsddiNs@Odas dgj sBssHdd tf gt

dslzh jMmMlsoksls HBCOL O] d Mo O be, Yt
dz" = tstBdls &0 dawstde W~ sh dB S © L Otoythd M
s cdfjteBsdzdyi MSdr s dls 170@d3dMAnditsc Hs@s Qs jtsc
ydv dzj fjter odese s f s5is sk digids JoceeBdpls GgRde ¢
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MovwL OdzO Mts MetswdBd dJqdzd EOLtd3 tsBikzistss
tc' Gtod spitwjpdzd Isffstg lsdesh jdedj ¢ dzddz, SdPe - €
l Bhjd&g MdzEyoj, ©GOHd®R]IssSHT tftcj H ] dzitdzdV
stsctcOW dyd MEdd d3dd stsHT . 1 O dMmd d3gts i ls ¢ js-dzd
mMédr c6df jtBtsdzdyd MEdr dhiss ek Isqj stotdas Is H 16
COC ftosBdzj B3O cdfjteBtsdzdyi MSdr d&dIsj sSteEd- |
HOYd (tOLHjd 1). GO fftesBdzj BBO f tsH dzd BBOJ
[23,34, 85,152,156, 169170, 212214,215 218].

1 4 Is ded SHHIGEEIMS dzts Istsydes?2 tsteB dIls' RO G |
tcsddfs?2 COC o] Odzr des 6df jteBtsdzd yd MOV (LOL
nlzZHDM o3 Mmdzz y O v Ldrfgjdzejvdzdow tej L Zdz! SOIsOn 6 df
ftets bjrmnddud MCdj shdeltgypdiO@fdmndd dzy dfddst
tctso Odzdzr = BGtBdls &jlsj steisddcBo M { & Eady dgsw d ff
(. dJ. e6dfjwBtsdzdy Midr tttBdls) .

3.1. [iltsH d Odetstdlsd tcOMmyjIsO dzj sfftcj H,
d HickzcOGRfF SO GtoHPlEQdafve ®3] Isj StesdH SO

Il 1 lssds dmmdzj Hse Odzdd Gty HMIsOo dzj dz' tete
dz2" » WOHdGdEsESCOyYydedzdz" » HOdMzdz" = d o L Istsdf-J4
dz8@ jemO Br dz + EMfjtedd3j dzls, ©WOLHjdz 2). [ Jlsy]
M fokEdte B dzd dMmMitd! Ltso Odyr HozW tOL OB
tej HJ dzj dzdztsilsj 2 tstBdlsOdz' dzf = 1 dzj A3 dzlstseo dd
tctso Odzdz" = dzO 1 Ists? twOHdXHESC Oydsdedets?2 MdMmis |

v sydztsmls sftcd HydzJ dzgdwv BteBdlIls B ' dzO dzdfjteg 5 ¢
mMédr B dls ls 54900 ] e BEES jod3AL 975 G BBHE.
MitstesMisj 2 d OHJOdkstss 9 mOt! Ctso j -m1d e |
yddedzr 2 3tgfelOsH jjdz 2) . ¥ jteoduyds J dL d3j teg -dzd
Ndded?2 L CMmstizPuglp dgf® etoy dsj dzdz" = L OHJtY & o
steBdls ftososHddzdm! o f tsdzdatsfls ' 1F( te@eLlsity dgdns2d)
mMitesOydsdzdzsdz dMmmdzi Hse Odzdd Oolsste HJ &ZOH Is
ydmdzi dzed j 5 dzj 5§ toj H j dzj dzdzts iDlsigd?2 o3l dz'v datzd As.0 MRY
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ot i3 f W o dzj Hzd Vo teggdig jdasiab Qr ., LAGYJHIED C L d3) t6 4 C
(¢ ddd tod J ztetf)Czts o dzts 6 5 dzfpipRiaL s Hfdz o d § 32O C BO
ftej HdW WQ dgDY dzi€ stetsfls! Bjlsj stedy & s dz
V=F\V,V,V,). (3.1)
stotsd3j diyasElz USOLIER[RY HOddz j, C0¢ oMMt
seBdlsOd dzOv MCtstesmis: | j &dd, hdesksO @-H
Yd dedw dzOntsHWIsfpw Ctsfe jdedes ydteiL dL o j fifdsdz
Bdzt HOj B3OW VB teEMIE ststeH d dzO I8!  te Pezd ©das Pz) € O
Eyji §odkkzyjd dO sihdse Oddd o' ydmdzj dzd 20-1 1
odls! o tBtBh jdzdesds adHj GCOC (3. 2)
FV,AZ)=F(\,,¢,,t,,T), (3.2)
sts GftjH MBS tcsdH dzs?2 B dIls' ftesdL 9 tsH-JIs
reewets [ 103, 202] M dddesesyd mdzj dzdz" dzdB ¥ ts
hjdgdgs a8 o dH,j sy des L Of dMOI! €OC (3. 3)
Fv,, v, amwi, Waet)=F\,, AZt), (3.3)
GH] fOtOd3] Ister stcB dlIsT &3 8] tsticjtstefdidDj: dzdpAsdars jh
Ote ¢ kz dkjedils | #¥izd W dzOIS, dztsidis dzG sls © o 5,0 5H ¥ )y 5 dzfsfzdf |
MEstesmisd Bt iisg] dsted yd ME OV d ¢ j digftsn
dzts .
456 dzOMdets Isj stedd tshdBtsS dL d3j toj daf @ j dgde']
qLjigj dzd 2 RMS Btsy dzts tsyj dzdls: 6 ¥ steRzdj ( ?

A § L, A g auf @
sy:\/%s 52X1+%852X2+---+%8 S%X (3.4)
g - (;‘, 2 - g -

CHY = T €)% ltod 1ltsd ftojHisEOEO Isiw, vy
S%,5%,5%.5%, Bl Csktsttr s LOsdmdl tjLEd 5Ol
Mtc Oo dafntzd !Mtc j H dzd o3 L dzOyJ dzd W o3, %, . g ez ~O L alslgftss
ftosdLotHd B BEFdBydgGj dzistej y' §ts MtcOa dzj
dz" o3d . v OCdd3 fzlsj d3 Jezd tizd Hde® 2 19 § dg'd Mikze Gzg Bz S
CdBYyjiddgidyy d cj zdsyj dstcddizh s 52 o GO 6w s 4
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CststcHddzOIls d ofMmjnrn 1 dzj i3j dzlstse tsteB dls d3j Isj st
t OfmMudls™ fJsetsHddzdm! Mt MdzjuHizs " ddi3d H
gtoj HdZ" WY MOCtesMmis! COYHBSEB dgjIsj stetsdH Og L
Odz! dzsd3 otej 3 ded M f sdi3tsy OF | Paihd (GO I8 ds@ 24 v
dzr 4 thdeCd o dL d3j to] dedzts 2t et fipls o g Bzv Jk
5%. 1 0yOdz' dz" j thdBS¢d ot otcjdgjdedzgr = L OH J |
(fsdztf J ed sH O d 36 & ldzts g Js @z W v sydztsmls o Bt
(9Cdzs yow ofpy MowL Odedzr § (Mlsswdzder § o tej ds.
HeMIsOtsydets Istsydets d dzaj o desmwils HEY tsdzdzd Is §
ylsts LHjMm' fHdebeEeshbszBisd s
Il dzOh j2 hBsHjdzd, Stttk & Jdhf sd a-so
ftcOo0 C 52 |day jls dfdgtsiyH j dzj 20 € O¢C
V, =1.0398% +0.65. (3.5)
] t©OBB&OY twffo jH jdts d ftddWilss Htekzetj |
detsfmils' ¥ d L d3jftdgijdrdifs@a@e? 7t9dfm. 3. 10

Dn(nu):ni+b, (3.6)

G Hadbi § SMistsw dadz’ j St WWdydjdasr |

s(Dn) :n%s n. (3.7)

1 Ged B. WBRESY jd&3 adHjls! dzgjBtsd M5 M-
dHd 7 MCMs(tedsjnds@® Stedo OW: Bisde M d diflgls o @Ot
CtcdoOw: cdfjtweBtsddulnidj 2e8icedBissiy ¥ OUIs |
hj2 yombsd cdfjtBsddyjmMidrs ®teBdls c¢jtsyj d
L dzOy J dedovdzvdzih d § v MY stecdz” dfcte j fOtEpdiisg dr figisltal@ ok o
mMzdh @tsdg' "dj o dai dzj >y Ols dzO f toj H jHAB] ~o DLOMZ
Mdzj Hs9 Ols j dz! dets, dzgj dBsclkzls BT Is! HddsL dz@y da
dzd yd MSdadsd BeteOded yd dedwVv 3 tcOH s SsHOE® . T
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tdm. 3.1 §¢Mmyf jumzzs]jlsdadsO dz! [ dg'{ tz‘t$90)l N7@e d d
sy &z¢d MisOdzH Otclsdztsets SIS dztsdzj dedwv f sGtej "
BB Isj stesa  sils MG B E4H)IE d\hoF dstg tstiefifisi s OdzH Otels o
t5ls ¢ dzts dejsdzdf{s £ 4I90[( b ) t OMYtej Hj dzj dedd BiVsd St
(dzj oOvw Ctedo OwW: Bftsdz! N ddzMmlse<tt ; { dedzepep @ y F
cdyfj e sddui MEOf)j24stes disr

[ §shsGddegd lsudd Mdzj dzd v dzj S5 6] HJ dzj dgdzs f
IsOdz' dz" = todrdaffts detdetyy ~. I My kedztseo' §j o dzdy
1. o¢LddzzsA (B&EZLYYPdzs OB Mtcj H dzj € o OsABALH J Yy dzOW
] zZOo dztsy L dzOyj dzdy OL d 3zl O:
Coy , - kcoy ,
ksinj , +sin/,
GH/§,/,-OLd@EBL, Gbhyudlr e 0j & § Gl§g,=O95HG9E¢ 384
j,=1,92462 t©OH) ,

g A & (3.8)

k:m;‘_l, (3.9)
¢ Hm':l'_l, 1,0, T H dzq dz@1,=B4Q L3 214= 8,0, 2 2 € oB) .

yjlso jtls' ¢ fiPLihdstOols L dzOC O d L dzOuj dzd?2 ol
5O S @fHwu j 0 :

: CBASA, A0
J Mdzgo, 7<0: A=A 30, A <0’ (3.10)
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| A=A L 0
J Mmdzeo, rz2o0: }eA::&FZﬁiéo, (3.11)
Jd Mdzc¢to, £,60: A=A p, (3.12)
j mdggo ez o0 {0 NP AED (3.13)

(A=A 20, A0
dtcj Hdzj C 9 OH tc OlsdfhydzOw h dB ¢ O

Zd-("yfnts [COSZ(A'/.l)

= 7 o y2
SA_IlsianJ_sin(/l-jZN m +cog(A-/,)"*s ¢, (3.14)

G HTj=20A0%c.
2. 14 ded Isdz’ 2 bk ®3253d0d d QiussPH dzj € 9 OBt @ B §,Q dzC
(3.183.20):

A Tt
sinz, = 2vndl (3.15)
|1COS(A-/ 1)
ATt
sinz, = — 2l l2 (3.16)
|2COS(A'/ 2)
Z, = arcsin . SN4, + W, sinZ, : (3.17)
W +W,
G HW, =|codA- /), W, =[codA- /,);
N 1/2
sV, & . 35 10 2
52,102,658 28 +1g’(A- /)P A+ E U (3.18)
= =Uu
g\/ﬁ]t@. Gf1~= U
PN 1/2
sV, & . 35 10 2
SZ, =19Z,88 8 +1g*(A- /)G A+ E G U, (3.19)
mte + G2 +H
. aN? (os Z, sz, )’ +W? cog Z, sz, )? +gl ”
— ~ L . . a . 2 -
SZy (W, *W) cosZ,,, &+ m* Gin?(/ , - j,)dsinz, - sinz,) aoal (3.20)

& (W, +W,)* u
3. s CveigmMEyjIssd3 fsftcOoaCd LO Iststeditsy j dzd J
tsh d Bs¥,@.21):
sV, =103983V, . (3.2)

4 . o Cwvie@d L j dzdIsdetsj tc O M fiFfs(B.23&H4) ) kO jfisOsiz
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ftcOoCd LO Ljddlsdetsj ftedlswy jdedj s\§ (34T szite ]
(3.26, 3.27):

Vi= V2 - 1232, (3.22)

DZ = Zarctu (g Z—f”“g (3.23)

Zy=Z,+DZ; (3.24)
sviz— D0t O8T9 g, (3.25)
/108126, 2 +13517¥, - 1228
. .DZ @ i 2 Zine 2
2@os & V5 - Vi') Gin V-V

s(DZ) = — (#4,3247360 e o LV AL Iz 7.8 » (3.26)

Vi+V,) @os—n= € Vo +V) 4Cpog —N* U

2 6 o
SZ, =[5%Z, s+ s*(DZ)]V2. (3.27)

5. uwSCdzsdzj dzd g HOBJdOQEzEOdz) ¢ o GHBQB F29)2OW  s5h ¢

d = arcsin(siy @osZ, - cog/ GinZ, @osA), (3.28)

G Hjj=086244-" dtetsls© d3j MIsO dzOB dzt H j dgd W ;

N cog/ Bin’ A, .. ,
s dz\/(cos"/ Gin’t) B*A+(1- W)Q‘ Z,. (3.29)
6. YOmMtse ts2 kE@B.B0&33)dec QHEO dist)j H dzj ¢ 9 OsH (B.8s Y dz
t, & arct——— Sinzd_&_in..p_‘ - : (3.30)
coy @osZ; +sin/ GinZ, @osA
t=t,, 4 Mdagdz 0 sinZ,GinA, (3.31)
~ é.¢0, sinZ,GinA2 0
t=tgp d ﬁ]dﬁfdgo sinZ, @inA<0’ (3.32)
t=t, ¢ 204 Mdagds0, sinZ,GinA<0; (3.33)
st= Q(sin/ - cosz, Bind)’ G52A+cos/ Gin® AGZ, . (3.34)
cos d
7.1 94 L HdI®REE Y Z0B.83 H j ded W
S=c, +0,0172¢ +0,2625Mh + 0,004375n, (3.35)

GHg -S sdzgMisOdzls ©, tsftcjHJjdzv j BBOY Hdzw COYHBGE
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diHjdg 9 GtsHIEh{ wdimodkdgttzB65) ,

sS=0
8 . ] oW i3ts jdzopits Me-Q(Bzs O] e 5 Mtej Hdz] € 9 QGstatc Ols d -
a=S-t,0¢tac¢2p; (3.36)
s a=st

9. 15f©0asSd LO MmMklssydkzs OB tctcOnpgDy (387, L !
3.37)] d oHdzi© 9 OH 6 Ols d ysdBa)js (D3B38, B.40):

Da =- 0,470331?.,.3Eost @os/ ’ (3.37)
Vi@osd
Do = - 0,470331333\|/n.t&|n0’®:os/ : (3.38)
[

0,4703313%205 . [COS't . P P
s(Da) == : GVi+siftG+cost@y’dGd, 3.39
T sy e
5(Dd) = 0’47033/1_3@051 ("%/Sln i/(zm dC'B;Z\/i+co§tC§in2 dGt+sin’t@s dG%d. (3.40)
i i

10. RMY tcOoQy sy Gz’ 1df 9 C 515 toay,datzB BT, 3.42)@ H df @
fte j H dzj 1€ 8 @5 § @ B Sads ¢ (3.43, 3.44):

gag=a+ba, atba>0 (3.41)
ja;=a+Da+2p, a+Da<0
d,=d+Dd; (3.42)
s g =4s’a+s*(Da), (3.43)
s g =1/s%d,+s*Dd). (3.44)
11.€ dzts dz6 @29 d Y.:
Vg, , =arccosg sint @osd}), (3.45)
& = , >0
FyE yE{J yE{I : (346)
[Ve=Ve, tP Ve, <0
S, = Sini/E Q/cos t Gog d, &t +sin*t Gin® d, & *d, . (3.47)

12. | jtyydastedy, (B48OMI) S fsfetsmisy Hdzj S o OHagOls
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(3.50, 3.51):
Ds = /(Da Cosd, )’ + (Dd)? (3.48)
v, :vicf%y‘fs); (3.49)
AM:édmﬁ@ﬁ%@%ﬁh@#@%mhmﬁw#%@ﬁ%éﬁw (3.50)

=1 osin - g ; 2 65 _ 5.2 Vi C"Sinz(DS) 2
V. _sinyEo\/Sln Ve- Ds)GVi+ViE @os(y e - Ds)G (DS)+—sin2yE s¥.. (3.51)

13. 1 dzj Ols Bl y. 43450 f)§ B&GEHEOH cOls dsv,d@B8): h

V, = V,* +1232, (3.52)

sV, = \\;_gc;vg. (3.53)

14. CCadifisdyud MSOw 354 sls3 P BBy d @zzlS ® OHME OIS
(3.55):

b =arcsinf sine@ina, @osd, +cose@ind] , (3.54)
G Hg=04091827~z e s dz dzOC dzs dz®@ § dzsmE sMmisd + S dzdfIsd €

L,
s b=[(sinecos/ )*s’a, +(1- %)252@%- (3.55)

15. CCdflsduj MS oW (3bE3B)EIS P cBicg Odzls ©o OH to
s 7 (3.59):

cos/ = 5050 @0say (3.56)
cosb
sin/ = ﬁ GeosdBina, @ose+sind, Bine), (3.57)
/ = arctggaei%g, 0¢/ ¢2p; (3.58)
s/= s [(sineC@osa,)’s *d, + (cose- sind,sin b)zszaq]}/2 . (3.59)

16. | tsdze tsAg 3.6@):s dzdzy O

/ 4 =- ¢, +0,000009%n+0,000717h +0,017203d +0,0344353i0,01720%d - 2)],  (3.60)
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CHg-C sdzMlsOdzls ©, Bfftcj Hjdzv j dBZ3OW HdAzvW COYHBGET
S [, =0.

17 . [ ccssO ©OHJOds O whaLSH2ls ] d' dets Off j € ¢
(3.61)

GHJ

(3.62)
18. vetsdz { dzsdzc Oydd o dHJddBBE B tc OH(E.EBiFs O] a-
MteJ H dzjd€ p Wde@Y s " (Ff@HE O

(3.63)

(3.64)
191 OHdkfM o jClst (BESEJIT 1 j dgdd

(3.65)

20. [tBdlkOd &zOvY MS stesiig3.66) j dsdzd H dzv H Odzac

(3.66)

21. [ tsdzetslsO dMmlsIed18.688 tgQH di@adglsi@iz] € 9 OH OIS
(3.69):

(3.67)


























































































































































































































































































