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CHRo a, @ .1 SBLYWdydjdeds' § sdzd dzts d3q O dz!
dMfsd Lkjd j Hdv sfdhnoddy ddds2der & d
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] sH ©WOHdBIjrddud MEd®3 ftesyd Msds & B
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wodwE lsiw ksjsttjlsduyj MSs?2 shdsss?2 dObkyd
L dzj CtetsdBOG dzd Isdzts 2  « dzgj ecdd s bsySd §jte
D). vOCE2 GBHOGH foLotsddls ofojMmisd dase
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224t50 jt6h j dzils o 5 OO @] | 3P Is 5 @ rEdsts dedsdzd®d M2 dzj
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GH P -Bsh datsfylst oL dzlz yg dzdsi ddijlcgddetiy) ;? dets?  te
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SftejHjdwv]lsfhw artGOdezc{cjds

S, =26, (2.4)

G HyT H dzd dzO 9 ts dzdz"M ted] LHdgsY JOdzdc"O H d t5 Ld3s dzH d te 1S ¢
Gy T ¢t wwdydjdzs EMmddz dd™ { Iz desist©d jdd

f OHOs h j2 dz2O0 dzj cifs] gOHDfctte iy to RIS Is o ©  dzj dz
vO0Cddz sBtOL 503, m @PJds R Lz&Ow Gz fzdzd
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I tsldzdydy Bls dddj 2 dtsects tsBi jJCIsO, dsh
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L dzj ClstesdBOG dzd Is dzles 2 g GetedfM iz OO M d 3O dz! dz" 2
fskzef ccosHdzd S BT 7 1 dzj dzgj dzlsts o dmSkmmilse j
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37

Zs ¢ Odzt dgr di3d BB j $C O], fMtsH j o @Y ¢ tgg =~ ®H
C tsdzls OC Is-H dy ePWgAsOLdz, © kOCHFH]. CEREOE B O
ZOo sHdIs IksSCd d2O0 o jtorndasmisd 1 [ ToEHEE
(ddzd CtsdzlsOCIsr ) dmyrIlsr 908 ls dzj dzd dzj 2 dz" |
weogdzwe Isfpqw 1L dzj Slsteduyud MEddzd dzj sSHdztstetsH dztsfls
tcOMMmj do O ls 1 d@pltce dls tEjfLIzdz! sOIsj tcOMmMmj v d
ddeit stedg3Oyde 5 1dzj Stedud MSdna MIRPR M PME dat
24 sC OL Odz@ M ¢ i Xisoff 2B C ©) d € tsdesOCdrjcs IsH
B4 Is Ciyegzd (N z2As ¢ B ) .
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t dMEz247) ¢ ap-n j to OR tsch OF t§ dzls O dstOdz jdRFds O

" oeHdgs? bsC fod osLHj2msedd ¢ Ot dst
L dzj d3j dzlst Wiijdatmp@isdls! o odHj t©0OL dztsy j dzd
,boa(t)=a +aP(t)yau (1) + (2.6)
GHUM)T ZOf oWy j dzd ] o ntHdGSEE fdc&zOdkO d&o
a,ay, ..,aal C L WWdydjdels OfftesSidBzOYdd ¢
i1 @1 i 1
L7900 %" 20 T 3 Y T du
fOfMfdsiedd Mokyo? ¢Okdsddy) s ses ¢
|z B s j

U(t)=U cos(r t (2.7)
] s5HMs@.3)¢(8.6)( tsdzkz:yd
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@3 Z’a oL cos@rt )
C -

2.8
al 2 0 0 (8)
+€e§azu0 +... Q;ps(th )Z%e .a U o

|- d"Oz

(0= o+ 22l &+ .
c 2
(

) sMCtd Sk 0(28)bt®EEjd fHOcO &sj o Mt
fjcotscts, bkt dsyds Hsfkzhmsdls: , ykt:

1 1
(aO+EaZU02+...)0 a,f toaf ‘Ea2U02+...;

(@uo+gay§+“)°apoqtzquot,§%U§+“.q IS. H
UBGEHO M EZyjltsd HGEREHBE s » OdedDi dzd j
i, (t)°a +aU coglr t )%+ 3y cos %’X‘t”)nﬂ). M. (2.9)

Il 76Oy Jj @) sfdmr a8 Oj Is LOCtsdz o sBOL T
ftoddsd dzd s dz' dzgs € o dzd uddzOd3 d L d3 dzj dad v
HdzY vf tej HY sylsdlIsj dz' des?2 jHddzdyj 2 dLd3jtej
ftc] 5BtOL 2 dd2.9)." tedtgjj HiEfviv dBtsh detsls:  fMd ¢ dzO
2O OCIsdo datZB i PG G JsMWP sU ¥Ry j tzqj Bsd3 !
or teOy 4 dzd v, sfdmr a0 h dj d@sh datsmls md e dzC
B'Is! ftojHMIsOodzj dz': o MmMdzjHlkzeh jd3 9adH]

2
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é
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COLdBtdd S d .
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[BBBBN jdadets] o' tc Oy J dzd j , sf dfmr 9 O h j j
d fJtejdLdzzy] dedzesets 1] Mdc dzOdztse , By dzts
P~ a o P (2.10)

{Bl jJHdddo I260Od @IWed W sdzzyddz o' tOY j da
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éEfo%nlaﬁz G n(.N?
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PG n2. G,

@ 3°r

GHa=aNi H dzd dzO s ded@ tc s dzd € d , d3;

G, iCtt W dydjds kddjddw ng ted P tgdgs dzd ©
rieOfmmlsswddj s 1 [ HE ftdj kds?2 Odals
n i Se1WWdydjdals tsdzj L detseWs] H ji fpaefgs s d"
ftodj Blzsets kMlscs? g O dzj dzd dzj 2 dats 2
) SHMIsOo dzw v (2al1)a(®MR) dztff 5 dzlz y d o3

on(Elel (‘iﬁ 11(23+26‘n¢-

"4 J° ¢

I 7 tcOy J2g)y o dzvw j syw  tshdetse dzr 3 k te@» d4g Had G
dzj dzd dzj 2 dets?  tc OH fIsE@ 3 ded) Corlf e dg®> J s o d
L zOuj dzdw 1, 2, [3837.38] Islsis. MR 2o jj idsdas dzd j o
ij O®fddlskzHO B Mkt b&jd hOjlhw, d A
ssd ¢ fiteor j bttd cOwdsddSd ©OHJEM]GEd
dzj dzd dzjf 2odEs 26 5C OL Ols ' , gl HdEvdzin cflo) s dzts &
steOH d yd wdpzs2] dajsBdzj @ st d SOy j dadW L 5dzH d

1o 1t o21BON s@FjHddos sd ¢ Hdv
Colster T dzj kudlk' o0jlsmw 1 ¢ oo tctsk i | d i

PL'=9, (P ") (2.11)
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mMzsj 3 ECter 9O h j2 MtejHr (fyo O, Mmdzj ¢,
Bsh dzesmisd L sdzHdtelzs h jets .d rsdevc Oz ly tsagasjcdsd i
~nOOCIsjtedMmMisdse wWOHdBdZdJddd olkttttsects (HLUYH O
Cst WWdydj dals 1K.tcOdzd tetso Odzed W
[ Odzdzr 2 CiKuBYyYyHdlgdasr s tOMMuyudlsodz f s

E
== (2.14)

G HET dzOf tow 3 j dedetsmis! 1 dzj Clstedyd MEsets § sd

ETdzOf tow ) j dedetsfls! 1 dzj Slstedyj MSsets ff tsd

RL Tt sls désIM)jodddnvdzts , Yls s Kitsgt¥yWidlsy d § dalgj oz
ftcjHj dZOR Is 0 HB 1.

vOSxd ftd BIdMOddd {djtecjlsdud Msdn
tecHO dzj sBrtSHdBs EZydlsr 9 Ols ZOodzd ydjy E 1
MdedzOdzO ftsdzwWtcdL Oydtsdzder = Moats2 Mise . v O¢
BzHjls dd3jls! dzd dzj 2 dzlz & |, Ctczetso Iz d dzd
slstcOy § dzd 5 ls sBi jJ SO zs ¢ Oydd d f SH
fsdzvtedL Oydw By ils yomilsdydsts d dzd i t5 dzdzt
fmdzd 3 § ded O dzd IslzH T ZOf tew ¥ j dzdzts s d 1 C
CcOHdtod § dgdats?2 dzj dzd dzj 2 dets? { v o . [ Odzdzlz ©
o dHZL5 C st WWdykh dgsOdzdz” 2 @ C 4 WWduydgd dzls d3tsy
smdetse j Mbtsisdatsh j dad v :

K:EEff (2.15)
CGHEfjel 94 CIstste dzOf tow ) j dzdzsisd teddzW IStsG &
MdedzOodzO ) dMSONJjddj B fsdzvtedL Oydd;
Emax T 84 Clstste dzOf tew )y J dzdesisd fteddzv IssGt
MdedkzOdzO BJjL dMEOYjddwvw ftsdviedL Oydd.
v O¢C co¢ ftod Byj &zt | fsdvtcdL Oydd Mmc
oo jdzdwW o9 jCIstste® dzOf oWy j dedetsflsd + dzK£L Is
Hisdzy jdz L d3j degw Is!'igwH s fftcj Hj dzOr s
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s O0Cdd3 rASO U tedy " I g Wty misd S dMOdedw 1 dzj
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]l sdzz yj dedets j (210)t @izl deds jfnw  detseo ' d3 dzOkz ydzr
dzi HtojHMIsOo dzj dzdzr &3 © dOEydes?2 kB dzd S Oy «
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r2.max:§/K12KZ ( o 161) liq %‘ 9 n\}<1kzz (30 f) p G3lr]JsO(2.:|_7)
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LicOo dARUAVSC OL T 9 O Is, yYlsts HOdz dzRfGlis' toHs
HA2? cOtedisdzd S d BEZHjIs BBOIsdts fftotstf steyd ts
Odzlsj dz@22 &2 My jded Mstslse jilsMmise j dadzts. Cls
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sOCyj HtjHI wodzwe Isipw Mmlstetsedj Isj ndedyj M<
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fted | &sdzd & @O:
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Grhitlsdsh j dzd jh Idgpd cdBOd® " R s5H j  f tod j d3dzq
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LOBj Isde" | Blsdzdydwy o ftetsMmistcOdzilse j dzdz" = =
YOMmistslsgd? de @i dzd S j . 1 1t OWa v disidpissds, ) d & dzO
qisj jls tldshmdlsjd dts hdesSd2 ¢&Osdyr 2 o
9 H s dz! smd Odzlsj dedz’ . Pf OdzOB Hiz 51 jOdpdstiy inlziylg
ZjifjmlsSo d dL dj dzj dzd J s te o3 Hd OCtcOC
Metsdzy] delstctctso OdzO oBdzdL d tsMjotsets dzOf O
ZjifjMmMsSCse wlsddyos shmy ©ls OCEor & dzO
Csdzd yj Miso jdedets ftsHIse jtoy HOB s dzOdzd ydj dzj
Yylsts yOflstslsdzsj oty dad j sl s o itsdpH O d
ZOff cOo dzj dzdztsets dL dzz yj daed v .
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32RBAIsOYdtsdzdzOW d3tsH j dz'  dzj dzd dzgj 2 dets?2 t U
ftodded 3OJ 3F = Mdc dzOdztso ftod B dZOtclzy j dac

321R B s Oy d sdzdets j  d3tif Ho js Az tipfigaQOpdsjdzd te s 0 O d
dzj dzd dzj 2 dzts?2 t v &

10 tMhdssj fodzkzyjdzdz = ofs olsStetsdy ©O
COLOBBEOdRO J&dlsOoydsddzOY dsHjd' ©OHJ
tcOB SIsr  dzj dzd dzj 1@ dgtz 286 ot H s @0 dzj 2O M~ j RBO
EmsOdzso € g, dzO0 ¢ SdsOstafsdY: j toj M @0h j j  Efijlsts
COHdY tedj ddzs foi g @fislcidld @ B s dzd € d .

DIKPAHHPY LM cnoii

(hO')(blj)mmc‘m Ki}
I PYTOBAA TONARI3ALIINA DINNHNTHYECKASR THUTAPHEALHA
(koathduIeHT K3)
M

Y P PIlpY

.\\

MeTaTTHacekas macTAna HenwmeHreil naeMeHT

t MEz35iunj 5O + CMY jted d3j dzls ©dz! dat

rdzv  dilkzuj dzdv WieAmsCey ddsiddfidstgj 20 dzd W dzj dzd
tcOL tcOB 5ls Odzr Mz Hize M d 4 Emdztseo d w ftctso j H
tcOBtslskz § jtojHOERM 2 O dzls § dzdats 2 mMd mlilsj d3r fr
dzj § s8¢ HJOGCLOR d2OY tcOo dzj dzdzsisd ¢ sis
l COyjMmbe, BRZEYOj BSEB 1 dzj d3j dzgls © d M 5dz
L WWiCIlsdodzzy f dzsh OHY tOMMjwdzedw. 1ted L Ist

1) Bl jJCIstsdg Wodzw jIspw d3d s Odzdzd yd & O
Mo s2 Mise O] ;

2) BB jSIdz wedzw jIsfqw IsO x4 d3j IsOdzdzd -
dzj dzd dzj 2 dzr 2 L dzj 3gJ dzls M Meawsy2 1 WhJjGIsdoe
olbtstets? G Otdsdzd € d ;
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3) Bl jCIltsdg Wodw jIlsfqw IsO xJ d3j IsOdzdzd
HO O GHdAOSte "™ n dzgj dzddzj 2 dz" = { dzj d3d dzls O M
L WWiClsdeadeg a&3d f dztsh OHw iz tOMMmJ W dzedw .

[ stc Oy J dedz" 2 MdedzOdz ftodded d©zZOJ Is Odzls § o
nOtcOCIsjtedmisdC d Colsttos? Msef OHOs Is My
fJejHOsh j? Odalsjdedzr, O tsmdetseo dats?2 dzj f § Mist
zO tBd&kzyo,j &3 1 dzj d3d dazls . [ Bd&EYyOj &3" 2 L dzj
Mdzts j d3. J dBsH J§ dzd EZylsd des dzOdzd yd 4 d Mlis g
Odzls § dzdz" = MdMmlisJ ds.

[ O dzdzOW dd3d Is Oy d ts dzdzO W B3s H § dz f L O
L OoadMmd dizsmisd, zOff ted d&3J to, o dzd W dzd J s ts dzh
1 CteOdzdteze h drn Mots2Mmilse dzO ORf dzdlskzHbkz { t6d
olststets? G Otditsdzd €, o dzd v dzd J L WWjCIlsdoe dats?
L dzg 3 dels© d Stdzduyd Mlso © dzj dzd dzj 2 dz" 7 L dzj &
olststets? dOtediisded S d, odzdwdadj dzj Mtsotf OH j dad
N BlsteOy jddgr A3 BIs dzgj dzddzj 2 dzsegts ©BJ § SISO
fsLosdzv jIs t©OLtcOBSISOIs! OdzestcdIsds tsBicOB s
GOted3tsdzd S d H dzW syj dz¢d Ctdzdyd Mlse j dzdz" ~
MsH jtey O damw o Lisde] B dZEZYj dzd W .

l o teso jgHigtsdad] dzd teso OdzdwW BT dzd oL W isT Mmdz
) COyJ Mlse § LsdzH oz h jets MdecdzOdzO o' B to
Bsh desmils: da @By dedw Isj B j tOSktcO wORBPOY tg
Isj B j cOIskztcO® Ctohk 30 j8; MgPmissbE @, 4L degig
Hdzd Is j dz! dzts iy IS 5 dipfdst+ Wk dinu@l § dzls 1 160tg OYdad) to e O iyl
sB) JEXB® Wst W WdydJ dzls dzj Mseo §f OHIj Hdzd W L W Nsj CYfls
f dztsh OH ! tcOMMJ W ded W Bl JCISO dzO yYyOMmlstsis,
f zOMiIsidodz'®) dg WW jClsdo dzOW f dzsh OH! teOfMj W dac
( dzj dzd dzj 2 dz" RO A G dgdBYJ dzedv Ot OBy stetso
M yjdzr ¢ BOCMHdBOdZ desets ftedesdzdy j dedw tcOB
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bindzso dw ds SBMlsOdetsoCqd. JIdH LisdHdiekzsh jct
t dfylzS OF . 6

3oHgvpyoWWKA curHan
[ |

10

AMnnuTtyaa
o (6]

]
()]

1 | 1 |

-10 :
0 0.5 1 1.5 2 2.5 3 35 4 4.5 5

Bpems, HC

t dME36TeddzzmMtsdH Odz! dzf 2 L tsdzH d el
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AMnnutyaa
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YactoTa, My,

{ ME37i 6§ jClte LBdHdezsh jes f
14y

I fittoats? MdlskzOoyds ddf dd jidg 2 dgPK O dzdreft yJ M
iMmlsjMmise jdedzr 7 HhEk®OR d &Oddydd O 8]
slstOy j g™ sl  Bj sOdddyj NS s2 § Ofmlsd dz
COHdBftedj Bdesets bkmlstes2fmiss. 1 dH §toddzIst
fj Qo Otedssdzd S d §toj Hils dAj dz dzO@ tod Mk dzC OF
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3 X 1074 MpUHATBLIV cUrHan Ha 1-1 rapMoHuKe
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YactoTa, My,

t dMEz39Tuf jCIste ftoddgv Istsegts f

SOC o dHdete zYBS e MOk ftojlsjtof je
dmc O Oj Ismw o dzj " dzdtic d"dizfdgtfs, Is ity H dABEX sy OMis s
sslse jlsMisabkjls ©hdss sk dL dzyj ddé do
sjtstedd daj dzddzj 2 dets? ©OHdBdESC OYydd, fdcdo
skfklsflsoso O . J©O¥dSd foddssets mded
MY jShkte §tejHikE@IMPRIL dzO tod f
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15 %107 MPUHATLIA cUrHan Ha 2-1 rapMOHUKe
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0 1 ] M | | )
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YacroTa, Ty

t dmME31liuf j CIste ftcddzv Isse s

SOC odHMs dL CheddW@M He3.11dz0 dz@® d fiy O fls 5 Is
COted3tsdzd € d frizlz8 Oy | s Bazz yj dzd v dzd dzj 2 des@ts s
ftedmiklsmMisokjls Issdz €ts hkdigseo OV MsiilsOo dzv
GjLEd KOLT dsHj kdese Oded™w Mo f OHOs s
fsHIso jlcY HOjIs OHJCoOlsdesMmils! tOL tcOB 5ls O dzdzt

It obtstes?2 Mdlkzoydd dzj dzddzj 2 dzOv  su
tcOMY Sdztsy J dedz d3 dzO dzj 2 dgj dzd dzj 2 dz" d3 1 dzj o
ZOdzd ydd dO B jCIj {1 CtwOdzdtelkzs h jaEts fdzts
MY jSiste ftej H M@ @&FRA3 &2D tcd fiy
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3 X 107 MpuHATBLIM curHan Ha 1-1 rapMoHuKe
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YactoTa, My,

t dME31ZTulf j CIste ftoddaW ssEts

sOC odHdts dL ctwOWditse, fteddzwlilsr 2 fmd
slsdzd yojsmwy ks MdedzOdzO o fjttots?2 MmMdlskz(
f cdzsy fadedize| dzj 2 des?2 WOH sz OYydd 6 Istds, !
dzj dzd dzj 2 dz" 2 1 dzj 3 dgls dzj B 2Otk do Oj Isfyw .

10 kBdihor 3. Y4£4jdM80ddj d cO¥WdSd f{t
M jClstcO.
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15 X107 MPUHATLIA CUrHAN Ha 2-i rapMOHMKe
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{ ME314i) eddzv sT 2 MdcdzOdz &0 yOof
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t dmME315Tiuf j CIste foddzv Issets

O dzOdzdL ctcOWdSEte, Hhbgw OB 08 dz] dsE O3 dz® X
ftcd dOdzdydd o BBdEzyOj @tsda i jCIs] dzaj dz
G Oted3tsdzd ¢ d 4, 8 11V otsL ded ¢ Ot Is dz§ tzf tzjc P
L dzOydlsj dz' dzts or hj Ztctso daw hzdss e, yls
dHjdzlsdWdydtese Ols+ . [ Odzdz" J o ydmadzdls g
fsHIse jtoy HOB Isqw IsjtstejIsdyud MSddzd  tsdztsy j dac

Il Byl j2 mMdlskzOydd dzj dzd dzj 2 d&zOv { v ¢
tcOMY sdztsy J dgdz" &3 2O dzj 2 Hobkd3w tsHJddzOC 59
dMmisiMmlse jdzdzr = hEBOR d dOdJudd dzO B |
tcOmMmdsslstej dedj Hwddewilssets Mdec dzOdzO d&zO yof
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KOS COC CtdduyjMmiet dzj dzddzj 2 dz' & 1 dzj 3 dzlst
ot oltsts?2 MdkkOoydd. 165 fid {lstd sShHsst
sBtOdls! dz® ftddwisr 2 fMdedOd &0 yYomissls
6 difiplzS 318 ¢ 3.17.
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YactoTa, Iy,

t dmE317iud j CIste foddzv Isse s

b dZOdzdL ctwOWdStse, f bgeBBEIlz] didsCrOLdz® (
fted EkRZojdduiddd o BAEZEYyOj BB GBI j CIs]
YyOfmlssls] olttes? ¢ Otcdslsjdafddfj 4dz'8- | Y tydzjzBic@sdzd
Yylsts ftsor hOjls ojtetswisdassmis! dHJdzlsdW dS Oydc
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R L IsOB32d y'o Colttots? ftcdojHJ dg L dzO01
MdedzOdzses dz0 YOMlsslsOr f jtcots? d olsttes?
o dHdets, yYbts o Istejls! j2 MdlkzOydd L dzOyj dad .
olststets? cOtedgssded S d orhj, yYyjdz ats oalststets?2.
v OB d3271) &zOyj dedy OB dzdlskzH fteddzvIlsr 7 M

olststets? COtodBsdzd & HdzW tOMMd3ts Lk
gsdlszoOoydw
sz © sz © sz ©
- g d yd sd yd sd yd
Oy 1,66 104 1,6610% 1,6610%
D ao 6,4510° 1,2310°

3220 zestedlsds SBWOBBISd §todded BOJ B 2
dzj dzd dzj 2 dzr 7 B jCktso

mnd

10 Bhhkss | (odzkzyjdzdz' = 1 MY jtedd3d dzlsOdz
sBtcOBfisgdzvIsT 7 MdedkzOkzses d&O yYyoOmistslsOa § j§
dHjdzsdWdsOydd dzj dzddzj 2 dzr = tsBi j CIstse .

1 & Jicosdzdd IS®EjsHI @B o™ BtecOIls! f OtcOd3] Iste
sOC Y 4§ fstctsegtsor 2 Ftetso J dz dHjdzlsdW ds oOoyd
Ftctse j dz dHjdsdWdsecoOoydd orBdtcOjlsmw dmnr
shdseolkz dj sBrBHd®BS oL Wlis! OB dzdlszHlz ( dd
SlstcOy j dzgdese s Mdcec dzZOdzO dzO0 yOMmlstslsy § jtco 52
o d&j My dsCOydd. 10O0dzjj dzO thdetse j EkMmdse

GHR d¢n i Mstslse jIlsMise j dedets MY j ClstcOdz' dzOW
2O yYOMmbstilsj §Jj Py Py icduddgtaipfl'd , d OBY dzd Iskz
fd e OO dO yYOfistslsj fjtteos?2 cOtdisddSd
f StesE 59 56 5 Ky ,020tytg da™wh j dzd J Cslsstetsdts Bzt
dzoj dzd dzj 2 detsets 5B j SISO 9o ff 5H BpdionyH &j fsB B

ogls>
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ftod di3j dedls! Wddzt steOydes Mdc OO tsdshse !
Qo dats? YOMistslsj fjtots?2 CcEOtedtsddSd dL dzkz
ftosf zZmMC Odzdw, tOodats?2 o jdzdyddsj, BGBtcOIlsdas:
{Ud dROJ ¢ BSYjls B IS fsazzyj 0 f§smdj O
Yj dzgstcOdzd dzts?2 yYOfplssilsts?, slsdzd yos h j2mw s
dL YO j ;dse s fd ¢ dzO dzO.

1 Colsstets s fltdstOffLjo sHdlkMW Htedjds lstcOy j dz
fjteots? d olststes? kdEdsdsekiadadds i sdaj fzj a8 7 SH
fsHMisOo dls! L dzOyj dedj Bsh desmisd ddzd OB o
O YyoOfmktsls] obtstes? cOtdisdsdS d, f sdzz yoj
szt 8 Wdd stesdg M) yj dzZstcOdz? dets?2 yOfls
JL YO sets Mdc dzOdzO, d hdedds? §sdsfh’
HdzdIsj dz¢ detsisd L tsdegH Jtelze n j@ts o 3 Iz dzd ) OKg Kaglz
Bsh detsfylsd Mdce dzOdzO0 { Y day Bisditsdzffod y O ls &is
YOfls#8ls j¢ Ote iBtsdzd S d .

10 Itejls! j &3 dgjitd8@5iH d Bs MteOo dzd Is f t
Cst WW dyd ] dols OKeisdls dzE e fsezdzy a3 ff 5 to 15 Kissadlts GfipH jLd
or otsH & dOdkdydd ddd skiizlsflse dd dzj dzd dzj 2

) dzEfR j BO ftoj HdztsY j dzdzs e 5 Oz Is @G I8RO 1 6]
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Konen

i dMEz318i ¢ e stcdlsds SBtcOBBISS d 1 tsd dzd dsC
sBdzOtclzy jdzedd dzj dzd dzj 2 dz" = tsB

33utcQodzj dzd | s BE® 0 dzts € gz s @Y g MSE d ~
dzj SHdzstesH dzB s P& Be@zd 2 |

1 OHOYO 2 st Oodzds DiydYlsteof sddg f totso tSH dac
Cligf sdzj dzgls OB, ESCtrIsr n MdiBitdkz ¢tz dzlod,ls {0
sB dzOMiIsd dday j dzj tcdzets@ 5 (Bl tis s fig of Wac @ dzez fi Is dz
ftsorhjddw BN jMise jdedzts? B Jj LB OMdzsmisd
B MlsOr BOMMseasets Htoj B 9 Odedtfts dalzttf HojsD .S H ¢
Csd3f sdzj dzls' My smtsB dz ftej HiNlsOo dzv Is i sl
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tcOMmMf sdzsy jdedd. 1 Mmewrd f 1Isddz OCIskzOdz dz
tcOH d sls j  <adr yjofE f ddefi'C Odzd IsOY 8§ i jCIstso.
B scSC Odzdd BB dzd $ © w©WOHH tdzts gz g gztzgf v d H (
[63,64,65,66]u j ndzed Yy MSdj IstcjBtsoOdegdw ¢ Htotsj Cls
touzO BOL § stcOdzmyf stclsdzese s Mtcj HMIso © (¢ B
tcsBtslsslsj rndzd S d dBsckzls o ¢ dz¥ yOls! dzj sBrtSH(J
dzts B LB OMdes?2 Hdzw 1 CMf dz2OOydd, H O dz
e dzse 52 ZzsC Otz L B g 3L HOdz! desdzj tedzer | a3 4
fted d3gj dzgv & Ismw ) CsdemlstezCIsd o dz" ~ ftotsj Cls
L WWJClsdo dats2 d3sts B d dz’ tdatstRe  dajddmdjdzj @ dgis ¥ 5§ dzd
Of f OtlcOlskzter fn i ted J dgdz" o3 O dzls § dzdzO d3q (-
CBdat Stedgde” 3 ) , ©WOMY sdztsy § dade” B Md BRI sted
e dzse 5§ f sdztsy J ded § 1 d z ¢ dzts d34 te dz' o3 [36]d3d L
ltedj dgder § Odzlsj dzdzr , ttedj dzlsdtetseo Odzdzr § t-BH
COteclgsdzd € j, ftLotdzwels toj OdzdL so Ols! MmdMmls,
BsBddzt desdz 9 Oted Odzlsj. ddey j dzgj tedetsec s tesB SISO

LG dztsd3j tedz" § BB sSBHT ts ) dzts 0 O dz' zO dL d3.
dL dptizdg’ =~ d dzjzdts Imte OtyB ) € Isohscizd totff A J' d3 O o3y dzd |
ftedrtsHwh dn [6MEBEWROdzdse Mdzj HIMlseadd 1 Istsegts ¢
Bj stsH T, dmf sdz' L z¥ h d§ Ol dzd Islz H dzlz ¥ d dzd
ftcdrtSHO tOHJe tsdzdz" .

O i3t dzd sBopjds B S Odzd L Oydd, fdese Odadz” 2  dal
Odzls § dzdz, 1 ted B3g detsp MW dzig §O dids  OfydPa] daO@e o3 t=2dgd
ded 3 tSlsdetsmWismw &j IstsH" GO fra3idmeee o fry tsizaee dsk
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PasHocHrHalbHOE
HAINpasiIeHne

a B 9
t d ME31Si ¢ B dzd skzHdz" j BjISBHT
O) &ilssH BOCMd BEzBO; B) &BIISEH

I mMtsB § dzdzts M ls B IssHO BOCMHdABzBO L OC dzv
BOCMd Bed® o sc s fHdzis gzj fzpy Isfqw i dzOf tedp ©® dzj
tcjLiEzdz sOIsj § dzOpydesets seteOh daRdvcw ¥ | dgdzgled UL
HesMisdGeOJjIs BOSC Md B3Oz dats sy d $200yQ dief{ v , &z df detisa
1 J. J L Issdy Mz yoj dzts te dz O dz- WOLteatsets W
f OtcOdzdzj dz' dzs f dzsmMEsMisd tOMEter © © O dzlsrjdzdz
stsydzes Mo f OHOJIs M dzOf tcOo dzj dRf2jcd? teddsD dzf[i§ s t

Il bySy ftdj B30 dzOftew y j dedetsfyls' ff sdzv s
Wtstedzy © o9dH]:

E(t)= Eoé(“ o @ (3.1)
G H(pT dzO y O d QECW;
yiydsedzdyj mcow yoOmlstslsO dmissyddt O ©0o
Eoi dzOf tglpdgptsmils: 1 dzj Sstcdyj MEsets § tsdzv (1
tdLrkd sqelkzeh jj dOftewyjdzdd U dzO o' At
ftesdLeo jHjddj d3 dzOf tew y j dedatsfylgd 4 dzj CIsted U4

utd) = E( - (3.2)
CGHRE( ddr1f tod j dsdats 2 dL) dldsf jdzpcdzts 2 U o
v sydetsffplsd Ist @9 Odzd W ke dzO f ted m SHOY totg @ Hj iy
b ¢ dzts d3j He@ias®S Is j ool B JLdB@ ftjHj v jlkmy L Os
ZOf tew y jdedWw ftodj Bz O ls EZcdzO ftodrntsHO
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o) %&? (33)

GHUo (zd)L O dMmd dss s 9" n BH dgezEad ¢ @O fstisW Mz
f sdzsyy fimlovdesmdilsj dz' dets s stedesets L dzOyy ded v,
UnaxT B30 ¢ Md 30 dz! dets§ L dzOyJ dzd § gd3zRIsCHQZE Gt
[ dzw syj dz€2d  dssSy@issf G sl L &g sl 2 datirts 2
dzts € OdzdK: Oy d
(- dod) dy
dd U, d
sOC odHdets, ftod WdECMdeseo Odzdzsdz o' ntsSH d
(34) uj &3 B Bzttt Ok K,OylHj &3 d3j dz' " j
dL d&3j o dzd W k6 dzO figfy dels " ey "dats i) & 5fts teds e BlzfOds!
dzd dzd dzdf 2s0ats 2
1 Otcd Mz @8Z0Hf tcj H fls @D adz]f figeodzts iy s Zedztseo 52
hdqtodde r1tdOEdOydd OB dzdlszH e s d3j IstsHC
O dz0dzd L qtekzw W tstcd3 & crdste@RIs j dety MGEfL @dqd
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Kamanosa I'. U.
2026 r.

0 peajau3alnK pe3ybTaToB AUCCEPTALMOHHOI paboThl HA Temy:

«ObpaboTKa paaAHOCHTHATOB MPH 0OHAPYKEHUH 0OBEKTOB C KBaJAPAaTHUHON BOJIBTaMMEPHOH
XapaKTEePUCTHKOMN 1151 MHKEHEPHOI podoToTexHUKM» B yyedHom npouecce Opaena Tpyaosoro
KpacHoro 3Hamenu ¢eaepaibHOro rocy1apecTBEHHOo 0KKETHOr0 00pa3oBaTeIbHOTO YUpeKaeHHs
BbICIIEro 00pa3zoBaHus «MOCKOBCKHI TEXHUUYECKHH YHUBEPCHTET CBA3N U MH(POpMATHKIHY»

Kowmuccus B coctage:

npejceaarenb — A.T.H., JoueHT Knexos H.B.

usienbl kKomucenu: 1.¢.-m.H. Conosbes M.H.
K.(h.-m.H. Lllerones A.E.

YCTaHOBMJIA, YTO HayuHbIe pe3y1bTaThl, NOJy4YeHHbIE B KaHauAaTcKoi auccepraunu ®am [lpik Xu. a
UMEHHO:
-MOPAJI0K YMC/IEHHOTO pacyeTa OTPAKAIOIIMX CBOWCTB IEKTPHYECKON HEOAHOPOJAHOCTH ¢
KBaJPaTHYHOH BOJIbTAMIEPHON XapaKTepUCTUKOH B CBOOOJAHOM  [pOCTpaHCTBE /1S
paaMoaMHUii 2-ro poaa:
- paszpaborannas ®@am J[pik X1 ycOBepLIEHCTBOBAHHAA MaTEMaTHUECKas MOJIEb HETMHEHHOH
paZiMOTeXHUYECKOH cucTeMbl. paboTatoleil Ha 2-i rapMOHMKE, YYWTbIBalOIas CTENeHb
IKPAHUPOBAHUS HIEKTPUYECKOH HEOJHOPOJAHOCTH W (hopMy OCBEILEHHOH nepeatolei
AQHTEHHBI Y4acTKa MOBEPXHOCTH 3eMIIH,
Heronb3yloTes Ha Kadenpe «TexHuueckas 3J1eKTPOJAMHAMUKA M aHTEHHBD) NP YTEHWUM JEKLUMH W
MPOBEACHUM  MPAaKTHYECKMX  3aHATMH  corslacHo  paboueit  mporpamMme  JMCLMILTHHBI
«PacnpocTpaHeHue pajnoOBOIH M aHTEHHO-(UAEpHbIE ycTpoiicTBay uia OakajaBpoB HarpaBlieHHs
noarotoBku |1.03.02 «MHPOKOMMYHHKALUMOHHBIE TEXHONIOMHH U CHCTEMbI CBSI3H»

ﬂpencenaTenb KOMHCCHH!

JL.T.H., JoueHT Knenor H.B.

UneHsl KOMUCCHH: ok

=
é ' A.¢.-m.H. Conosser U.H.

?Qé"b";’ K.¢.-m.H. Lllerones A.E.
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HA UBOBPETEHHME

Ne 2804836

XAPAKT EPI/ICTI/IK HA I/I3MEPI/ITEJII)HOH
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~ yupeswcoenue nayku Hucmumym mMauiunogedeHus um. A.A Bnazonpasosa
i Poccuuclcou axade.uua HayK (PIMA[H PAH) (RU) i

7 106 ia? (RU), (Dwum Makcu.n Andpeeauu (RU), I('pmca :
s Muxau.n Bacwwecuu (RU), Fonuapos Huxuma Cepzeesun (RU), .
Konecnuxos Anopeix Buxkmoposuy (RU), ®edocosa Hamanus Eapucacua
(RU),. A/m Axmam (RU), Heyen Ban Kotonz (RU), @®am JTvix Xu (RU)
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3asska Ne 2023112094

Ipuopurer noGperenna 11 mas 2023 r,
Jlara rocynapeTBeHHOI peruerpauun

8 [ocyiapeTBEHHOM peecTpe Haobperenuit
Poceniiexoii Denepaunn 06 okTabpa 2023 r.
Cpok eHCTBHA HCKNOUHTENLHOTO NIPaBa

na usobperenne nerexaer 11 mast 2043 r,
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HA UBOBPETEHHE

Ne 2818996

CIIOCOB U CUCTEMA AHTEHHBIX U3BMEPEHH C
HCIIOJIb30OBAHHMEM BECIIHJIOTHOI' O ITPUBSI3HOI'O
ADPOCTATA

[Marenroobnanarens: Dedepanvroe 2ocydapcmeennoe 6100xcemmuoe
yupexcoenue nayku Hucmumym mawunosedenus um. A.A. Bnazonpasosa
Poccuiickoit akademuu nayxk (HMALII PAH) (RU)

Asropsi: Hukonaee Anexceit Braoumupoeuyu (RU), Cmaposoitmos Eszenuii
Hzopesuu (RU), Pyccanos Baaonen Heanoeuu (RU), Epogheee Muxaun
Huxonaesuu (RU), Bodynoe Amumpuit Muxaiinoeuu (RU), Illywxog
Anexcandp Braoumupoeuu (RU), @unun Maxcum Anopeesuu (RU), Aru
Axmao (RU), Hzyen Ban Kvionz (RU), @am Jvix Xu (RU), Xacann /{uaa
(RU), Bonowiun Andpeit IOpvesuy (RU)
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3asska Ne 2023125399

Ipuoputer n3obperenns 04 okTadps 2023 r.
Jlata rocyqapcTBEHHOMH PerHCTPaiH

B ['ocynapcTeennom peectpe n3obpeTenuii
Poccniickoit ®enepaunn 08 masi 2024 r.

CpoK zeiicTBIs HCKIIOMHTEILHOTO IPaBa

na m3obperenne nerexkaer 04 oxTaops 2043 r.

Pyrosooumeno DedepanvHoil cayxucov
10 UHMENNeKMYanbHoll cobemeeHHocmu
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0 TOCYNapCTBEHHOI perucTpainuu mporpammsl aas 9BM

Ne 2025694845

IIporpamma aJist HccJieJ0OBAHUS PAIHOJIMHHUI C
HeJIMHEHHBIM 00beKTOM BTOPUYHOIO0 M3JIyYeHHsI

Ipasootuaarens: Opoena Tpydoeozo Kpacnozo 3namenu
¢hedepanvnoe zocyoapcmeennoe or00xcemmuoe
obpazoeamenvioe yupecoenue 6bicuiezo 00pasoeanus
«MockoecKuii mexHuuecKkuii yHugepcument ces3u u
ungopmamuxu» (RU)

Astops: Hzyen Ban Kwvionz (VN), Hukonaee Anekcei
Braoumupoeuu (RU), @am [vix Xu (VN)

3asexa Ne 2025693815
Jarta nocTyILICHHs 24 HOﬂﬁpﬂ 2025 1.

Jlara rocyapcTBeHHOM pernerpanum
B Peecrpe nporpamm i 9BM 08 08]('06]7}1 2025 2.

Pyrogooumenp @edepanvroit cayiucon
1O UHMEATEKMYAIbHOU CODCMBEHHOCHI
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