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Hdzw ftsorhjdedw sl } sdzkz y 4 dz HdOY OL tsdz
Yd dzj MstsBteOL dz' ~  fls A" jaesifls d d Lfdgmiddz] flz@ & O drgzj d
dzy MEBdz! $dr BBteOdMY ScdBOIsstctse . 1 sdzlz y g dedz" §
SOC Y] HEZY bteOdmW stcdRZ3OIststetse Mjted?2 uvf |, Ut

sdz¢k yjor' J sglrrhOtstc BOIststc, sflsd 30dz! dzOv L
tcOB IO

sddzser | 5O dsdz0f s disttazdz hjd s Oz il s dgOs i)
ZOdetsdzjj otMmsttjBtseOdy o tOM{tjHJ ddlsjd d
f s dzdzOW Bsh dzgsfls! 90! qekjlsmw ks 16 HE 6
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* S CYqw cuokOdny stk d J ﬁJC/ﬁJlSJd;’"é
Sflsd BOd dets?2 o j dzdyddz , fted Sttt jEi ¢
wo dzw j Isfpw  OCIkkZOd dets? LOHOYj2. | Btd hdd
fskjtewn o MsOdkd SSCEfOjlk LO CteslsSd?2 Mot
dzj MC sz Cdn bOdhi stedkOltstetss o dj Mists S5H dat
qdzls jteji ByjdSd St WY dpeEjicdsad sthlsdidz0azd i
fOMY stelsdets? Bsh degsfMisd Ok StdBOste®, O
cOBls] LOdnNY sStekOlsste® dj M flsdBzOd ds?,
sl dydjdls Sflsdaot g )L 0c®bdhdls |
Motslsdzssh j dzad Y Odadb e j hsls p tgMmis dgjtsHych tocp Mo tss S5y,
WodzwE IsiW MEdks?2 fskjt! & cdmisjtjLrdm d
ded dgigfts y dets S tej H j dzd ls! o Ols Is dgjslistgiddnfds in €24 ™30 l$ Is
MulssdddL Oydd tOL d&3jdeEdsmdsd I§ EfzEcD|shisPted B Stc O
jets f&Omisdd [3] d Hekzedd®kd &jteORkd, GH G
Mdzd O Is sl Mtsote d3 deder = BELOdMW BteWBOISSILESE
slr bktOdhY tstkols s8d tc &t desdiflazGd ds2  (
sflsd BOd dzh? OBt LB | Milse jIsflse j dzdzts
d=— e 20%h by (R 0K
S, @odl, + P+ o T by ¢ GBy, 0O, +2 P’
{lsdzsdlsj dz desjy fMdedy jdedy slr ftd OB
sflsdBOd dts? &OctkL § 2
o= mac & pogp= SPedGu@h 1Ly 1) ) Gy
hdz 2] bsq%izaosuz +2!>D U
[ B sdzdzd s j dz' dz" | Y tslsjted OB BN s datgals tat
dzj {fis JEBO dz' dats 2 mecmchsz, Clls

ﬁ)% Cey,.
tdLEzd Ol tOfMmyjlstses, MMmisOo dzj dzdz' j dz0O
ftcdoe jHj dedz R~ or hj W s tc d3iz dz, H dzW sdif so 52
Cst WW¥ dyd | dzls sabdi,d38 8didsifiHisipls O dzj dz@ sOB dzd yd 1

v OB dzd ybtedyj dzs Mmdedy jdedw sl d ¢slsjted
dzj s Isd &3O dz! dets?2 dzOctelzL € 52

1 5 d3d dzO dz B 15 oz Cmax o, % of, &1
B h detsfls !

63 0,435 0,9680 0,9896 2,23 1,2

100 0,434 0,9754 0,9921 1,71 14

160 0,433 0,9776 0,9929 1,54 2,0

250 0,447 0,9809 0,9935 1,28 2,6

400 0,450 0,9821 0,9942 1,23 3,9

630 0,422 0,9830 0,9954 1,06 5,3
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HJ L yqy cobOanfebd J ngnk/ &' e

| ¢
1 5 d3d dzO dz Brs 1 15 Cloz CQmax qx|, % @, ¢l
dB3sh dzts s -
1000 0,400 0,9849 0,9958 1,11 9,4
1600 0,390 0,9849 0,9959 1,12 14,5
2500 0,380 0,9865 0,9962 0,98 21,1
4000 0,380 0,9897 0,9974 0,78 24,9
6300 0,390 0,9894 0,9971 0,78 39,2

O dz2OdzdL BC0OLOdz, yYlsts yjd3 etsdzr hj Bsh dzgtsf
dzj HsGtclzL C 82 Bdz HEsd ] dz t6OBBISOIS! , yYlstsB "
(2O tcd d34 QOO0 vfitsdzy jJdz BT Is! LOGtlzy Jdz oaMmJj ets
stcOdzMW¥ stcd3OIsstc s OC 52 (dsg hddztsidtsls qzOfE i J Idf tstslg ds
B4 Hd, MmdzdxJ dzdj -fetsysdzls zfXedL ADWEzL ¢ § Ml
l s 3§ otjdw 1 Isd Htsdzd ftesyjdzsO HOB IS L d
sflsd 3BOdz' des?2 L OGEZLS] d2O IcOdhW stcd@@Asstc |
ZOctelELE3 Cllis. l slsjted tsls dzj 5§ Isd d30dz! dats 2
MsmMisQoadwvels 25 Clls.

RL d3d dad dzd 4 Cest WWdydj dzlsO s Isd izOdz' dats 2
OB Mtsdzs Isdz | fslsited o IstcOdzMW stcdzOIsstc i to
dzj s Isd ©3O0dz' dats 2 dzOG tclz L Csl® o O i L ©te Is] dgtsf X3 ts fyde
stc OdemW st BOIstc® € OL Odets dzO tod Mz dz€ j 2
Istc OdzMW stc BOIs Stcts o dL sB Oy j dz fts fmMd OBH
BOMh IsBE3j Y dz | Bsh desisd Blsdzd yos smw Hickze t
£OL d S OL Odetc Odg®) Istisw @att@ S mactzds sk HEkc O.

brsfls af . % qf .Sl

0,50
0,48 \ L 20 140
0,46 \ / +1,8 T 35

N —N\ bfis of .Sl s \/
+1,6 -+ 30

0,44 N
0,42 \ 114 {25
o ,%)\’\4

0,40

N\ 112 +20

0,38 +10 115

4
0,34 '//‘/ + 15
./Al/

63 100 160 250 400 630 1000 1600 2500 4000 6300 szg q)

0,36 +08 T 10

t M s Vo2 nd sfisd St ¥Wdydjdso sflsdEod ds2 L
OBfitsdzs sdz’ 7 §slsjte! Gl dsdidd@zOd dk@s?2 &sh dshl
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4 EYqy cuoognyf hkd J ﬁJq’ﬁJlsJOiv’"é
10deBBdzj § L WWiSClksdodz 2 Mismse i lsd-d30dz
oCdzs yjdedjy dr dzO f OteOdzdzj dz! dzlzs¥ tcOBSISIZ.

 Mdzd ofMi §OtcOdzdzj dz' dets o C dz¥ yJ dede" § Istc O«
Bsh detsmisd, Ists ydmdzs Mlskzf jdzgj 2 dr L OcGtelzL ¢
ydmdis o sL d3tsy dz' n Miszf j dzjf20 tc @z jicdz'L &t tcOB
SO sStcOIststetse tOL dats?2 Bh desfisd By dels &

N=2"11.

10 f0CIkdS) vyjdj mMssBteOL ds dhMfsd Lo
Mz B0t dzOVY dish detsfls! Of f Otc Ols telzs " IdASHPSK 25 @
ofMmMjet dfGsi2As,s5d8k, IsOCOwW Mmlskzf j d@ daj HOMIs ML
mMdMmlsjdiigr , Btdzj j] Itséts, MezddkzOtcdz j  slsjted
BOkzs?2 dBtsh desflsd oMjcecHO BSdZ b j, Yy B k2
Bsh dsmisd. 1 MmewiLd f Isdds Wgzzp B tOL datf J
Mz jdzj 2 LOGtkzLSCd bttOdhY stcdzOlststetse  ( sOB C

4

U OB dzdiyp@®B WR2J IsOdzd W IstcOdzgW stcdB3OIststetso, tOL dz
sHdze fsLdyds, d ydimdzs fMlskzf jdzgj 2 L OcGtkzL Cc

ydmdzs f Ote Yy IsO0dzedl solstedj vydmdzs Miskzyf j d
tcOB SIsO8 A Istc O dz W tstc di30 MEYd IsO(otsL dtsy yJ dzj s
Istc @ dzim W tst6 ¢ dzts j
2 1,2,1+2 - 3 3
3 1,2, 3,1+2, 1+3, 2+3, 1+2=3 7 6
1+2+3
1,2,3,4,1+2,1+3, 1+4 1+2=3 15 12
4 2+3, 2+4, 3+4, 1+2+3, 2+3=4
1+2+4, 1+3+4, 2+3+4, 1+2+3 =1+4
1+2+3+4
O OL sdz dBsh detsflsj2 kSeOBMY stedkOlsstetse  § &
n
a S
=_1
Sdz.mir

G H Runnl 25 B 2O dz dzOV  Bsh desfls! dzOd B dzj § Bsh
A Sy Mz BBO desdi3d dzOdz dzf 7 Bsh desfls j2 ofmjn |
1

Yid® Mmddz dzj J dzQastddg BOdlzd W Isj d3 M dted HBdzy .
Bsh daslsj 2 beOdhY stkOlststess, § sdzyoj dr 2
f OteOdzdzj d! dzgs?2 OBl . £jdzj MssBOL datsj  yd
HgOf OL sdz dstsh dzgsfilsj 2 Okl sttkOlstse §tede
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HJ L yqy cobOanisebdg J ngnk Q‘;’"é

v OB dzdivw@ M3z §fg dzj 2 L OctekzL Sd d HJOY OL sdz
sls YydmdzO® § OteOdzdzj dz! dets OB EISOs h 5 IsteOdzmW t
Yy d ndzts r o O r o O vted vted YJIsT te
f OtcOdzdzj| IstcOdzm ¥ Stc O dzMmi Istc OdzMW S| Istc OdzMmW | Is tc © dz W

OB sls O8 Ols tste Ols tstc o, Ho (g BStcO® 0O stc® o
bteOdzMY 5t SHoS] ©OLd| Ctktter| Gsh dsh Esh das

4

) Bsh dzts|{ di3sh detsfi tsH d dzOC ¢ (Hts 63
BwBsh dzts
vy d mdzts Mk 2 3 4 6 12
LOGlzL
oy oL| 26 2,6 5,1 5,1 9,1
B3 h dzts s

yJjd3 Bsdzr hj Ml jdzi 2 oL By ds2 L Otz
stcOdzMW stcZOIsste ¢ BflsdBOd dsdkkz tjy Bz, Isj

Il sz yj dzgdzr | tojL kzdz sOIsT dsydets gy sdz! L s
vf[, uvflfy1, v d vuy.

Il T 9tsHT

-stejBlzj BOWY Hdzv f 597 O |lsief@dzfigh 5 tc EZADIStLEz@ o
mMdzd y Oj Isw dz0O 44 % é38% fts Bjted oL OMIsOC

-lted tOBtsls] bttOdhY stced3OIBtc® M 100% d
BIsh desmisd o dzgj s kZd3j dz' P O Isfqw 5 o e tetsml
otcj 3w OBNfslbgacd ttOMilskzls.

- [ ftojHjdzj dg o tsL By dats d yjdzj mstsBtcOL
stcOdzMW stcdzOIststetseo fted drmr § OtcOdzdzj dz' dzts?2 tc OB

s M dMmftsd L s Odeder = d Mmils sy daed ¢

1.1 dztslsdzd € 59 . [ . [HtcjHjdzj dzed | O G dzd Is dz
9 0Olsdzj stedyj MS dd3 Az jslots H 5dgzj /S /Is torsidzg ~ Odzd € O.
¢ . B DOI:10.17213/01383602020-5-27-31

2.1 dztsilsdzd € ts 9 g. [ . JildddL Oydw cOL d3] tets¢
MisOdzd s Ctedlsj teds d3d dzd degarozadf AdyencediRpéederch- 1 t
in TechnicalSciencei Seattle USA: SRCMS, AmazonKDR i 2020.T = 2714 .
64-67.URL: https://doi.org/10.26160/2478901-202021-62-67

3.1 dztsls dzd € sas dazQC.Bfod dzd &3 L Oydvw  slsj to! 9
L O MifpHd d3@dz: dets?2 Is s dzff douzhal off AhéangisddRdsearchin
TechnicalSciencei Seattle USA: SRCMS, AmazonKDR 1 2020.7 Issuel9.7 & .
39-42. URL: https//doi.org/10.26160/24746901-202019-39-42

4.5 OlsOdzse tsB Stclz H 59 Odzd WURE: emifathselectpadomn ¢ dzj ¢
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* HJ L Yyqy ¢coOBhfhbd J ﬁJC/ﬁJ@JCb’"é

urs 628.144. 2 ] 11 vM8.29.51

lttd{covr fuevroc fouipmgrud 1or[ vREBY R
rrfoyvdrdtdrufdrfderoarriRre

(.1. 1 tsmlsdatse O
COdgH. Isjndze. dzOES, H Y fzgzs MDzucid @ Iedjdsys,izdadls ts tc O

¢ dzdztsIs O ydA@MMdzOIsted o O Ismw 9J sV Isdztsmls dzOW
zOH j ) dets s tsfydztso dz' n 1 dzj d3j dzlsts o N J dzj L dz
sMmdzats o Odzd d Colststes? Istf Haflr yge@zt j ¥ dztfidcdOL B oz
tcOL dzd ydz' =~ HJOd3j Istctso : d dzls j dzfnd o dzts s ¢
o smMMmilsOdzts o dzj dzd Vv , O IsO¢Y%J tcOMMyudlsOodzO 9 j
MdMmilsj d3 Y4 dzj L desHBStes) degsGts 9 SHESMdzOB Y § ded W &

sdzsyjoer j fgale g Q :dzs Mmls fdmisd 30 NdC
osH sfdzOB % j dzd v , ddzls j dzind o dztsyIs - slsC OL tso
Ctedlsjted?2 Mtse dzOmdw 1 dqtemtsdz®, tOMYftej HJ dzj da
tcOMftejHjdzj dadV, o jtesWisdesfls! BjLtsSISC OL dats?

[ dzw COYHB2 1L Cif zEOlsdtelz j d3ts 2 mMd milsj d&3r ,
N d dzd stigsy dzts G 5 o tsHtsSMdzOB % § dzd W , Hdzd Is j dz/ dats
sftcd HY dzj dzdetsdz MtsMistswdzdd tsfted H dzw j Isfpw Mot
[ dzv  wOMmyd IsO dzOH J Y desfylsd X 4 dzj L dzSH Stets)y d
dzj sBrtsHd i3t fHtetse jMisd MmMetstc MisOIsdmisdyj Ms
1 S dz2 O Oydd. 1 Olsj d3 dzO tshdztseo Odzdd H Odzdz
cOMMydlsOls! ¢ 0OLOIsjdzd dzOH,j )y dsfisd, ¢OC ¢t
NJddzjL desHBStotsy dgsets o9 sHESMdzOB Y j dgdW¥ o yj dzts d3.
utso tcj d3j dzdzr | B IsSHT tcOMmyy IsO dzOH j ) dzt
9j sV isgztsiglsdary Isj tod3d ded fls-drQ dne-tsidrd. 4 1 tg @fgtf tgtsfy
By sBsH", EZuydlsr o0t ls MsOdMmisdyi MSdd d ojte
(fsotcjyHjdad2) T f thjsHstfets zOcG O¢ Is f ts dzdzlz ® s
(Hiljtodzddzd tetso Odzdets fiyls + ) WOCIstste&ad,d3d yg BN fig d
ftesyd MM wOLwk" jddw, MmMsOttjddw d dL dtsmhO
t OmMmdstsistcdds o j totsW Is dzts fls dzlz © BilssHdSEZ f
L dzj o3 dzlsseo Y J dzj L desHiStetsy dzf » o BHBf o BHESY .
[sCOLT 1 dzj d3j dzlsts o NJdzjL dzgsHiStIoSY dats G s
Mdzz yO2 desiBigmMizf s Y 2OMMsdzD. sIs £ Pic 59 Is desfintisch tc j «
tcOMftcj Hjdzjdgdd 1 2OMMBdzO Bt jHjdzVjIsw (s

Pn(t):(/rt]!) e (1)

CHH [ OLOijlste (slssCO SlCOL o ( ddzlsj dzid o dzts
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HJ L yqy cobOanisebdg J ngnk Cb’"é

ni Csdzd yj mMsots skCOLtse L O otsj d3w

 sfistse j tcdzts s s fzOoOmMMsdsoMicsd L OC dzj
skCOLB BYjls B"Is! kEMsOdse dzj &zO0 M dmi tsdz

l COyjMmlseaj Hteddzjtc® o IsOBAz. 1 ftcj HMMISOo
SHdsR dqL EZyomlsS s yijteky o tolpsO s tclsof @zl fi 181 b digH3
H&zddzets2 7, 0 €3 L O fjtedtsH otjd3djded 5 dzjls [

vO0OBdzdiy@sl jtcC O cdflsjL & twOMmftcj HJ dzj dz
> s LOCBdE 1 2O0MMtsdO

ltoj W td stsdzdyji oT10% 1/ (ni - n’)? G?
t, GBH Os O ?
1 8 1,14 1,96 0,208
2 13 1,86 12,96 1,379
3 9 1,29 0,16 0,017
4 11 1,57 2,56 0,272
5 6 0,87 11,56 1,230
x |15 n=47 o= 6,73/5=1,35 &= 3,106
15 OB dzdy Pl Bizsmis © U = 0, 95 st e |
Ctedlsdyj MS 5% e BBMIsdB) =6 &7< &de fdz) § ted QL iz
dzi Is BMdzso Odzd?2 tslso j e Ols! cdisljLk s

f OOd3j stesdB*1 by d, B8LLOSCtsdz 1 EOMMsdzO.

O 2Odzsc dydzr &3 tSBtOL tsd3 tSftcjHjdzvwdzdmdrs § O
L dzj d3j dzlstse MdMmiIsj d3 Y J dzj L dzgsH Btetsy dzgsSGts 9 tSH S

g dMmlsj d3r N4 odzj L deSHBtosy dats@ s o BH BMdzOE
omMmMisOdzOe dzd o O d3Fr @3 M MIs ] BOdZ BOMMSe st
d3d te J f 5w o dzj ded W slsC OL 59 o] B dzlsd ez Ismw .
Mz yoO2dz" B ter OFOEC Mdzj His9 Ols § dz dzts, fsCOL O
w9 dzw ¥ Isyw 9 JtotsVW Isdztsmis dz" dzd 9 J dzd yd dzO dzd
9 SHEBMdzOB X J ded W .

ANzdS ydvw f§ dzslsdetsmisd tOmMftej HY dzj dzedWw o toj 3
1 CMmMf sdzgy dzyd Odz! desdzsz L OS¢ s dzlz tcOMy toj Hj dzj dzd v

t
1

Fity=——j ™ 2

oo (2)
CHPne-oMiej Hdzj ] otej W oM Odase dzj dzdw 1 dzj dsj
) otse j 68 O cdilsjLr ts f5COL Olsj dz datsd

ptsMMmisOdztso dzj dzgdw 20 GHdsdB dL EZyOomMBLe®d yj
B33 §5 Stdilsd odfic ) nmadedsd) de@ Jo IsOBdzdyd 2.
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4SS Yqy covbOBhy tbkd j ﬁJC/ﬁJlSJCb’"é

v OB &Zd YO j €O cdislsjL’ 8 fsCOL O] d
o smmisOdzts o dzj dzd W
tlsOldmisd v) Gty sd 1

4

Rfﬁ?£? yomly L dOoujd L dkoujd
o 51l aisf_rjfr]ls( 9 jteBWIlsdg o j oW Isdy m; *= &
dzj dzd dz4 dzd Yyomistsis Yyomlstsils| mL W
ot m osmMMmisOdzts o sMis O dzats
i i+1 Wi Wi *
0T 12 18 0,383 0,438 16,9 0,067
1271 24 12 0,255 0,247 11,3 0,041
2471 36 8 0,170 0,138 7,5 0,031
361 48 6 0,128 0,078 5,7 0,015
487 60 3 0,064 0,043 2,8 0,013
RIsts@ m =47 W=1,0 W* = 0,944 m* =442 | &= 0167

] HOdMdzsdz MdzzyOj ojddydd® MiejHds 65 o
NJddzjL desHBBtlosY desets oD GO Se@, H P is jo drdz)
_608+1802+308+42®+543 _
e = =208
47

vstsedfids j deid o detsls! Is¢C OL 8b/ ye = 1/ 20, 8

vyt sduimMédy L dzOyj dedw o tetsWisdzsmlis dats?
NJ dzj L dzsHiStots dzsets otsHBftetsotsHO of ydmdzw s Isf

g by

V\/i*:eTf”w-JTﬁ’w_ (3)

1 s IsOB dzdcg Qg ts[' Bldetsmis! 8 H jlkzWg Islyw9 X to d thstff tmjj
Ctedlsdud MEsR BB @O6MIsB) & 67< &ie Mddj Hdzd Qe
dzj Is hdetseo Odzd?2 tslseo jteeg Ols! cdfsljLiz f tc O
fs {1 CMftsda) deydOdz descsz L OC sdzlz.

]l sHsBdzr 3 BB WOL tsdf dais{f tdzinw b diztsdgdsfid: o sMMmlis Ok
L dzj a3 dzlstse MdMmisj d3 Y J dzj L dzgsHEStetsy dgse 5 9 tSH s
tcOMmud Isdz" J§ L dzOyd dad W ddzls j§ dzind o dztsmyls § 2
NJdzj L dzgsHEStosyYy dz" » o BHBftosotsHS, B tejHj dzjC

v OB dzd yo© 1 BP ded v ddzlsj deind o detsfyls j 2 slsC OL ts
Nddzi L dzSHBStetsy dz" » o SHEBSf lcS9 tSH SO

[ JOd] 5t >, T10UTC & s, 2114

d3d3 SMmin o Smax €min € € max
100 0,78 1,35 2,18 2,8 4.8 7,7
150 0,72 1,24 2 2,5 4,3 6,3
200 0,64 11 1,78 2,3 3,9 5,7
250 0,56 0,96 1,55 1,9 3,4 5

300 0,48 0,83 1,34 1,7 2,9 4,3
400 0,44 0,75 1,2 1,3 2,3 3,4
500 0,37 0,64 1,03 1 1,8 2,6
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HJ SYyYgw colbbOdBRY sk g J ﬁ]q’ﬁ]ls‘,jq‘;f‘é
 sfkhjdedd 8 fEzOMMsdsemMitsds OMftej HJ dzj
1 CMYf sdzj dzyd Odz! detsdz teOMfted HY dzj dzadd d dzlsj dzid
ftod d3d dzv Is H dzw s ted HJ dzj ded v 9 JBVYIsdzts s
NYddzj L dzHBtesy dgse s o tsHisMdzOB % j ded W md mlisj dzt
S BBt Bicso O HAzW 9o jtesVWilsdtsMmisd Memilstsw dzd 2 |
) =/, B0 - (/, + ) B©) + m, B (®), (4)
GH@deiTMsslse j IsMmise § dzdzts d dsle ] dgin ¢ asdgth)fis Odiziste sl @
oiTmMtsMmistsw dad d ;
P()i o JtetsW Isdztsmis! dzO - 8 HiHsjipsdew dagddm lo) dgits dej dzl
1 O tsfdzts o Odzd d f sdzlz yj dadzr = L d&zOyJ dzd 2 e
HdW W J te dayd Odz! dzg' = ztcOo dzj dzd 2 (4), s tc]
BJLEBISCOL dzs?2 tcOBSIs Y jdzjL dzsHiStesy dzr = 9 tSH
1 CMf dzOIsOydd, ftojHMmMlsOodzj dzdzr | ctOWdyd MS o

4

" e op(t) h = 7

¢ ho 'yt*e o mott'E

h o~ 'Hn[yccf*’&(‘t‘e

[

it dimMzds COX dS L OoadmMddtsMmisd o jtesWisdesisd BjLSISCOL
o BHBf oo tSH SO sls fjtedsHO dr {1 CMYf dzlz !

(J dzjHtsltstsy dz" | otSHEGSf s tSHT | o tslsdzd yd 4
dqad * s Mmetsd MfJjuydwduimédy ©Mmesj dzdshisd.
dzi Bsdz' OV fteslswy j dzdetsfyls: Mmjlsg 2, z dzts 3 j dzdz
sOC Y J HisMIs Ols ts ydzts zOf oW y J dzdz" | Iz j) dztsfg W
oBLHjIMIsadi 3 adBtesHddZOBd U MEdnes dOGLEZL 5C
ts f) dzts o dats 2 f tod yd dzts 2 MicOo dzd Is § dz' dzts dzj o r fi
BJLBISCOL dzgs?2 tcOBBIsr, wlsdtsmdlsj dz@ dzs c stetsH f

s dMsS dmMysd Lo Odedz 7 flstsydzd ¢
1. 1 jdzsyj di'H t5o.0ulzd jR ififdE te Ay giph.Ow 1 208 dzO,
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* 4 EYqy cuoognyf hkd J ﬁJq’ﬁJlsJOiv’"é
2 . 1 smsdzso O . ] . 1 OH J ) dets s o SHBY tof
9 SHiSMdzOB ¥ J dzd W : HdMm. C OdzH . Isj ~dz. dzOEC: 1
1989. [ JjdddzeteOH, 1989. 171 fm.
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Oz stedIlsds tcOBtSIsT L Oz jdz 9 flscteOddzz d3d ¢

| sCtsdiislsdo dzOW Btede OH O (d d3jlsjOsizss € Lizd3 Ozt
ftcd ftededzdy jdedd € fjtejjLHEZ. |1 Oo8Otcd? dzts
o Cdzg yojlsmwv OoeltsdiOIsdyj M<d. ltwddeydy E4 tcC
Jtejd3w LOGCterIsdqw fjtejJjLHO tOMmMmMydlsr e O Ismw
f OtcOd3] stetso jHEHWAY dEMC stetsMisd EMEtstej dzedw
MsmMls©ea ©® d Hkedj. [ dv otHdIlsjdzj?2 dzO f jtc]
slsmyjlsO otcjd3djded HB LOCt  Isdw fjtejjLHO, f

g ftoddidaj dedj &3 SOCdn I8 ndzsdizscfj dedsad & @
ftosf 2MC dzOvw M smtse desMmis! ©StcOdemf tstelsdzr = Mtcj
oBHdIsj dzj 2 .

10 ftwedds ey Mstej dzsydese s 1 dzj SIstesf ted o SH
sBl j SO r ¢u, ) Hdf dzs dgdzts?  tc OB tsls MiskzH j
zH Odzj dzdzts G tsdzd Wiz f tc OdgtEzfzd Is st d dzGg O f OtcOd3j stets
ddedztso Oydtsdede' 7 Isj mdetsdzse d 2.
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* 4SS yYqgqw colO&hHY sk dzr j ﬁ]q’ﬁ]ls‘,jogf‘é

l dzj Htew W dzso " | Isj n dzsdztsc d ) mMizh j Mise
fOttOdi3jIstetso (vfs ]l MMy & wEektdd e, RJt
ygwteseos?2 Wste3Ols d dzay EZIlstcOydp @Ko hicd 1 tctf tygf
mMdzj Hize A jj:

-BJMEeBdlsOCIsdetsy dLBjtejdedw IssC O, dzO{f oW
odzgzlstcj dzgdzj 5 dBsdzls O O d HdlsOdzedw € OB j dzw
Ldzy Sbtedud MSdd Mmnad B ) ;

- HOIsyd¢< o odBtOyYydd d Isj &3 j tOIlskzter
Csdzlstois elztf d j d erwodzws h dj HJWJjGClsT d dzj
JdLetsktsoadlsjdzv ( sBdBSIStsC, fsHMdif dzd € 59, oM
otcOh O h disMv tslstetsdz, @ HEZzE]) ;

-Myd byds¢ SCtdzdyjmlse ®© MtcOB OIs™ 9 Odzd 2 1 dzj ¢

- Hd&W Mg dzsydets?2 ¢ Otecdzd sl tel30O,,  tf tedsds jied2jdal
odHit YLdydsdzdtesso Odzdy d wWOMf tsL dzOdzedw H
swg, CtdlstesoaCd, s OHOddw {thmiststotsdzdzd n

-ftosctcOBBJclzj] BIsets tosBSISO HAdzZW L OC dzOH € ¢
tcj dz2 Msd3, € tsdzlstctt dfd)tOsvy Wi dits ls d2ts fiplec'O P tdzd3;

-fosctcOdBBzd ez di3F = € wmde) j dfls to<BIY [t Az (A5 RS S
({s0) .

Il ] GeBttkHtso Odzd] EMisOdzOes dzdeo Oj Ismw o dzlz k
v OC 5] f smistets j dzd § fn dmf sdz' L s9 Odad j &
sBijMfjydoeoOjls ftoscdetsL qtotseo Odzdj tMisOlstsydats
OkOdzdL qtetso Ols+ d L dzOIs! WOCIsdud MEtsy MMl

BkHENMJ2 ydWttsets?2 yjdzjL des?2 HBtetsEed t A.

l 9 sH distydzw Isd § cydWtcsotse s Hoe § L Oré dzr -
tcj Odz' desgts tsBI jCIsO, C0OC o dtttdOdz dz" = Ekmd
dzj sz sty dets EtsH j dzd tets o Ols ¢ d ftosedetsL Jotso C
f zOdzd tets9 Odzd j €, 4 tcOo dzv Is ¢ ) d tc gzfn ztizfn & d3d
BBSH] Zdtetse Ols!  tOL dzdydzr J M Isdw, dzJ L Olst

s MBS dMftsd Lo Odede & dfls sy dzed §

l.glsy f Odztso s. 1, r dtodzts o d. ¢ d H G . ]
tcOMmYf tcj H] dzd Isj dz' Y B d wpjEPEEfCAts dzée® Is y d € 59 dzO
stcOdMf spBtsRBOISdS O, MmMowrL !, -3V stcdzOISdSC O. 2
2.t EHjdS s ¢. R. [ Olsyd ¢ C s dzls te 5 dzw ) fnd
fsCtsdzj dzgdvw. uwBStedzd ¢ MlsOISfitRO Y Is dl\nij McCsHim & ik
(6. YydkO. 20 HJjJCEHTW 2019¢) uvbdkl. m. 214
3zrnddO [ . .0dy ¢ pfshlafj &3* B J MY J U ded
bolssBOISdE O, Mowr!, d8WBdBOKdEO. 2013 ~ Z
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41 GLjdBjBE [.1. [ OLWLOBBSO fjtemfjSisde
fsjLuse /| ¢olskOsdSO, Mowel?, dJdW¥ sdOldS

4

L[ s621.31 1 11 v88.29.85

Redw[r{Urr JJrRc1IRL YO®EVLITCOIOURC addR ¢0Ud [Jus o
Clofrovoedl v o drlfsrondger r ry feur RV L 3 M dREU[ ]

1. 6. IodsHOelS 220 dlsj d

'stcrRrv RtJ Ul YW, G. sttOfmdaswichC
MskzH jdzs sterRruv RteyLI W, E. stOmdasw tofr

O dzdzsls ONd®Bj L Zdz IsOIs | o didg iy digif W s o RISz 8 16 (
ZOtcOBtslsCd dzO IS OL  dzj 3j delstse dz0 f 5C OL C
dMmlsjd kMlsOdsso dzj dats. U tojL jto diess Odadats?
&j MsOwjch jes kdfO f fohlsswydd & L do
1 MY sdzj dzyd Odz! dz'dgg o3, tc O fif fletks jj Hizindf o diets My Is sls ¢ C
oL teOMsOjls, dOyddzOw fy dzgzdzv o &OYOdzj + S
Mefsswh Ow  dL 1 dzj &3j delstse  daj MsOwj¥h jcats
dMmisd 3s2. 1658 fted  stsd3 MisOj s ls dzf  dzj d3J

V to] isBOdzdzs? MdMmisj &g, Memlsswh j2 L !
fl ofLEOMsOE hdd LdOyjddjdB R, Gfdhnr o0j
ddzls j dzgid o desfls: tslsCOL B9 9o ttOMMdBEOItcd s O dits:
ftesatsHdls dadd, Yd B3 2 mdMmisd " & " meslsisg § ¢
Clsts ©L&OYOjl, vyt fwd dhisd L sse Oddd
COMytejHjdjdedw & §odkyOjd L Osr h j dadelz®
fnd misj &3 .

VU tejL jodtese Odedzs? Mmdfilsj dsr , Mmsmlsswh j 2
f) otLOMO N dd3 L dOoQj 2 B3 RrRJAMY Y § ftzg dzd
LOodMd ks o jtswisdshisd BjLEISCOL das?2 ©OE
otj d3j dad ! CMf &z OkOydd GfsisHdls orhj
| dzj 3j delstse  dzj MlsOjsh jets lsdfoO f § shlssw dd
L C MY sdzj dzy@ @thias pzt jsdzgedzd J 3. CIsts L dzOyYy0Oj Is, 1
©OMUY]sOR 1 CMysdj dzydOdz dzgscts t©OMYtej Hj dzj dz
9 jtotsW sdatsfls ds 2B jtolOBIssSsO L dgd fiyls j d3r .

Sdzs Yjor jtojndstesdd ttse OdzdzOw Mg Mmisj BO, 1 dzj o
ZOOB SIsC O  dgQ tc sUSIS dts ) IS ! BJjLBISCOL dats?2 tc OB
slIsC OL 59 .
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4 EYqy cuoognyf hkd J ﬁJq’ﬁJlsJOiv’"é
lted twOmyj sy ftsCOL Olsj dzj 2 dzOH § 3 dztslis d
dzj sBrsHd Bt L dz2Odzdj L OSCtdese tcOmMftcj H dzj dad W
1 dzj a3 dzlstso . l tetso J HJ dzd H dzw 1 Ists? Y J dzd
dsHj dzdtctso Oded j &3 EMmMdzse d?2 +{+ ¢Mf zEOIsOydd Iste
Mtcj HMIse , O ddzscHO d ftsMmlsts dzgj o 5L d3tsy dzt
1 dzj d3j dzls s o N JdzjL deSHStetsy dz" n md milsj d3 1 dzj
Isjdzj B3 ~nOded S BftejHjdzvE s ROEJdE B SiG C ¢
toj Odz dgr » EfmMzsadw i 1 CMf dz2OOYydd. 1 tsMm¢ sdz
otsmMmMisOdzOo dzdo O fgF B dLH J dzdw B, SCBGHO {t
tej Bsdzls ddzd L Odgj dzO0, Iss 5 + CMf dzZEOIs Oy ts dzd
f sdzlz yj dz" HLQEOGjdeie0 f slstsC Oy.s5lsC OL s 1 dzj d3j
]l dzOfmlsswh jj otejdd" t©WOMyjlsr sCOL Olsj dzj
ftojHY sSdztsy j dad s f sistsw dadetsds L dzOyj dzd d
MeMmisOe dzv 8 h A dea IS dfjjdzls s aizj d&3j dals T zOL ts.
dzj MisOtej 8 M j om ds@uf@).Is ,C Isuds s dzOtc OB s5IsC d dzO ts
1 O sdgj dzydOdz! dzr d3 L OSC sdesdz tcOMf tej Hj dzj dad W ,

o= = 1t 1)

4

GH] Uil dZOOBBISCO | dzj d5j des® 2O ©IsC OL .

l jeswisdasmls! BjLEBISSCOL das?2 t©OB&IST (t471)
ftcd GE®BEGH] & jlsMy ¢ OC

P(t) = exp(- U/T) (2)

l [1,2] tcHttBdts BfdmMOde HJjEOHOYdA
dLdespy d MmlsOtcj dzd j 1 dzj d3gj dzlstse 3 j dzj L datSH tSte
OQoalssBzOIsdSd d Isjdzj dzgj = Oded € d . Il sutsBdzr §
ssCOowA i o O sw o Isjtstedd dzOH j Y desisd € dz
otsLtcOMlsOs hzs W iEzda Qi tc jry[j dfjldadry ) . v O0Cdj
1 dzj @3 delsOdsd MlsOtcje h jets Isdf O.

lklsjd3 Metstc® d BteOBtlsSd dJdW stedzdOydd
ftesyd Ming + CMY disGls @§dd Ozl &j dgd misj &3, § sd
fsMmlstswdzdzr = L dzOyj dzd 2 ff Otd Qg dxddd & sisSE Odz®
coL=1/ v [2]. [HdOCt 1 Ists dzgj BLAdOYOjls, 1
MsOtejs hjets i O wodzw jlsmw {§tsMmistsw dzdets?2 9 j C

J L Iststliy  Offdz f sC OL Olsj dzd dzOH § Y detsfilsd 1 dzj

sftcjHjdzvelsmw Mdzj HEzE h ddz sBteOL sd3. 1 M tsdz!
TftcdBdzdy Ojlsmw ¢ Mot j @dz Mlils Oy dhis dz® s dzte dAO ¢ 1O«
Of ftesC Md dizd te 59 OBE ¢ & iPmdrffimte B EERd jW2Az deSdH O [ 3]
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ftod t¥ =TT f ® fy t= 1/0

[MsOd dz' ] (&S OLOkjdd dOHjYdshlsd it
ftcj SBOL 50 Odzgd™ [ Of ZOMO. f(t) !} dz@Bezsls § L B
MowL M opO¥hjegs jj o fjwcOtds? Wdody 0 i
I(l+x (9 ) € OF

f(t) = @/T) sin(t/T).
UBGHO 11 d R 1tdzj 3 dzlstso BEZHEIS t6O9 dz :

P(t) = 1— [} f(t)dt = cos(t/T); (3)

&t) = () /P(t) = (1) tg (UT). (4)

1 0L jd&3 fsdzzyj dedets] tOMftejHjdzjdedj tOMm
ddzls j dzglmd o detsmils! slsCOL s 1 sséts tOMftcj HJ dzj «
WEdeCydj2 otoj d3j dzd, tsdats  EolOdrty fited) Isi1fg Wiz &zd 2¢ dzq
ftoddid dvis! mw H dg¥f jedfod RO difle'S QlLtsdpls L dzj a3 dals s o

1 smMitsdz? S22 L OC sdz tcOMf tcd HY dzf dzdv dzZOtc O
f tcOo d dzts dzd dL o j Misdz , L OH Oyl tcOMmyj Is!
ftcdrtsHdIs: Mw tjh Ols! o EkMmdzsedw dzg sfftej H | dz
ftod tyj daj dzdets GO @O B @ dzizaB] tRls'C OL MtsMis ©O9 dzw
Bseclzls Brils:! C0O0¢C dzj mMsOtejeh jets, OC d MOt

btcOQodzdd3 § t5C OL Olsj dzd dzOH Y desisd { dzj d3d d
toj L jtco 53 fted ZzZOtc OB tsls € j dzO slsC OL, s
tOMytej H dzjwfiffdic wfj dzj ded j &3 S 5Md dznO. [ Of
tcjLijtodesoOdzdy LOBIMjdedj 3, SCBGCHO BISCOL (
fsigsh 8 fjtoj Cdzs yolsj dzv toj L Jj teo dzr ds, dzOr S H
tej 3 dd3j d ¢sbter 2 dOydqdzojls or {f tsdzdaw ¢ W
Mzj s h R HEBf kM Jjddwna:

1slsCOL " 1 dzj d3gd dzlstse dzj L Oodmddzr Htekze sl

29 jtosWisdzsis! BlsCOLO 1 dzj di3gj degls O, dzORtsHWH
dzlz dz ;

3fjtej Cdz¥t yOlsj dzz OB Mmtsdz Isdats dzOH j ¥ j da.

1 sCOLOIsj dzd dzOH jy desisd MdMmisy &3 M dgj dzOc
Mz A3 sBtcOLtsd3. 111 MdMmlsj digr dzO2Hj 5B L

P(t). = P(t)+ [ P(t =) - f(x)dr , (5)

CHPM-1 11 Ghdseodscet itz &j dZlsO® L O otej W
Pt-O-1 1t tojLjtoodzsets {1 dzj BjitllsO o Isj yj dzd d
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(-4 dzslsdetsmls: twOMftejHJ dzj dzgdv dzOtc OB SIs S d
3t a3 dplsizjocdzmf U .

ANstedidz dzO ( 5) gz JIs ftesMmiskzy o jtesWisdztsmlis
MdMmlsd 3" d20 ddtbpEHOFZUdBO BN 5B J HJd dad J
sfdztso dets?2 L dzj Bj dzs tOBSISOdZ BjLisISS OL dzts  dzO
shdetso dzs2 1 dzj df OAdEEE SR Qs of sscts ddzlsj oo
1 dzj o3 dzls, o Cdz¢ ydehdm*: o 1 Istsls dtsdyj dzls, OB
otcj d@3gj dz2d HEB dBsd3j dzls O

I yOfqsdesds Mz yOj fHtod + SMYtsds dzyd Ozt dats

P(t) = exp(- UT); f(Q = (1/T) exp(- UT); P(t- J =exp(- (t- § /T).

] sHisOo do f tsdzkz B, @4tk jf(JL deOpj i@ j dad j (5
ddzlsjctcdteso Odzd j, §tdzzydd [ 4] :

Iyt mdmisj B POy= (1-UT) exg-t/T); (6)

Ry MdMmisi &' &t)y=UT) /T +UT); (7)
I yOofiipdiswidod Ytod tOMYyted HY dzj dedd € tsfd dalz
P(t) = cos(t/T); f(J = (/T) sin(UT);

P(t- § = cos(t/T) cos(UT) + sin (/T) sin (UT).

} sHMilsOo do f tsdzlz B, @t Jf(YL deOwpjrdmiO™ § dzd § (5
qdelsj ctedetse Odedd , fodzzyddg 11t Mdmis) @

P(t)= cos(U/T) + 0,5 ¢/T) sin(t /7). (8)
R Mmdmj d&d" tftejHjddd ¢OC¢

_ -[p(e)]  sin(e/T)-(t/T)-cos(t/T)
A = P(t).  2T(cos(t/T)+0,5(t/T)-sin(t/T)) ©)

[ dzv  dmmdzi Hiseo OdzdwWY o dzdwdzedw L OCtsdzse t©OM
Oyd ddw Jlit d RrRJ etjus faj td) dajste dztefd3 MefdHsy d
My iz Ols Oy d dets o3 W EffHtgEDL jdgi jtakz @ Mtsslse jIsmise 2

i Wted3szdzOdz ( 2) d (6), wiLbkzd IsOIsr ¢t
fs Woted3szdzOdz ( 1) d (7), tjLikzd sOIr ¢t
fs Woteddz dzOd3z ( 3) d (8), twjLEkzd IsOIsr ¢t
f & stedsdzd&zOdz ( 4) d (9), twjLiEkzd IsOIsr ¢Csls:

L dz
1 ¢
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BJL SIS

* td Lyqgv

s OB dzd ya@ 1dz0yj dzd v
1 C MY sdzj dzyd Odz! dats d3

o jtotsW Isdztsfls d
tOMmMy tej HJ dzj ded d

t/T

0
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0,4

0,6

0,8

1,0

1,2

14

C dzj d3j dz
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sdMmisj &

1,0
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v OB dzdiy @02 dzd W

d dals § dzipd o datsfyls

L O sdzj dzgyd Ocdz? desas e OMY toj HJ dzj dad

HE O o
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¢ sfddzz O
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1,4
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sdMmisj &
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v OB da&tfi y @Oy J dzd W

cOMf tcj Hjdzjdedd CtsfmddezmO

d dals § dzfipd o dzetsfls

HE Od o
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0,6

0,8

1,0
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1,4
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g dfmisj d3f

0
0
0

0,001
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0,081
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1 0 tsfdzse OdEf@s dadfOulzd2 nd 4 &0 tedMmizdzSj 1
ddzls j dzffd o detslsd BIsC OL ts9

d Mmdmlsdi d3 fted
td ik dzS O

R L
1 dzj d3j dzls s o

BJLWGOL &3] tcdztsdz o9 dH J
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sd §f O,

sdf o M
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1 dzj a3 dzlsts o

Ctecd o OW
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Cted o OW
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9
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RL tdMmkzdzC O odHdetS ffpdzp 0 B 1 jL j@oj e dsteteldy |
BJLEBISCOL dzs?2 tOBTSIST tsls otej d3d dzad + €My dzlz C
9" fzCdZO 99 jtern (Md3. Ctcdeo OW 39 f BSC dz@rj akdzdials
CtcdoOW-aster s & MmdMmisj &g, Msmistswh j2  dL
otsL tcOMlsOs h dd3 R [ dz0 usjtfdddinjrds O j d3ts 2 tcOMY toj H
L O dfmd s fyls o jtoswWisdessisd BjLBISCOL dats?2 t6C
otej di3j ded 1 S dzE O OyYydd ftesatsHdls or h j (M.
dL 1 dzj d&3j delstse dzj MisOtcjes h jets Isdf O Mmj dtsdlis s
LMy sdej deyd Odz! dz" & wOMYtejHjdzjdedj o (a3 ¢
dmMfsdzr L sea Odedd fHtod tOMmMyjlsOr MY sdaj dzyd O
L Oded ) j dedzz® ByjdeS k2 o jtosWisdasmisd BjLBISSEOLC

l T 9tsHT

1. v tjL jtco dJtotso Odadats N dijddilsdglsdss o, dif) SifridsOay jh
fp fMmissWdade 3 L d2Oyj dzedj a3 Ry, BYdMr o Oj d3ts?2
ddzls j dzmd o desfyls ¢ slsC OL ts9 Bsdtslstsdzdzts o tsL t6 O
1 CIf Z2OIOYydd. Gkt L &ZOYOjIs, ybt MdMmilsj BiC
sd{f O, sMevdzwe MisOtcj s h j2e MmdMmsj Bs?2. 1t ftod
MlstczCIszte® MmdMmisj d3r .

2. U tjLjttodse Odzdets? MmdMmisj g , MsMmisswh
oLicOMIsOs hdd3 L dz2Oyjdedj d@3 R, s dMmr 8 O d3ts
d dzls § dzifd o detsls!  tslsk @y dstod3 oH O fiphy dsQilgite do to § d3d
ftesatsHdls ded ¥ J , yd 3 2 mdmlsj i3r, MmsMmistswh j
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