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Inextpocety - Harpysum

ADSK_Knaccnpukauma Harpysok Mpouee =
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Pazmepm
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Inextpocety - Cozpanmne wenei

JlanHbie

Konuuecteo DIN-peex 1

Konuuecteo mogyneii va DIN-peidke 12

Kornnekr

MakcumaneHoe KOAMYECTBS Mogyned (12

Cepna HoMEHKNATY b PROXIMA
CTENEHb 3aLLMTEI |P IP31
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{ Bl OB BB Ol BHFEHDS Olstg GRS dzj S e SB SekH S0 Oded j &

81



I Revitinlz h j ) lszj i Uslslzf fftfts j H d dzdfIdsiL dajs2dzvinsh sdeizd -
tcts o @djs'ts dzi U5 d U fdgOfz0 dzd Is e §' i) Oy 8¢ ukbzj d3j dz-
Istsls j Fdzd dz" GOIs j ¢ Stzg 2 Istcd Y zbzg @ 5 O tECtoTR tc OB 5Is €
tc Of dzts aizj € figdzO B X {fj telad & tsfiglts/ Lj HsGpd@Hxrd Is ddatgedy Gd .d ud -
< de WL Otipdetg Is Jsd3ig dzd d3jfipipls' dzijdR 3 Wls dztvadfts d Ud M S
fto His Odf dzjsdgdsic ® @zints @ § O Isd WO teRis@ ydf tisHizdzizP .

[ dzZe Onp2d U dzj SIstesisy & et J ghigjBadisdygne BB &1 © dzdzis G 5
dzj Bysdzlsg y @solsip@L dzd Bdeted B j (da) Gl MHEIS Qs g 6 -
gl dif Ols Ozdr® Ols j cesSteddjdS Is to s t5 B s OS] o) -
disds X dzts B te@dsd dztd odtdsels 1 e dpO dzd vy dzd € Is to d iy s ;A df dadh -
| dfte, J H ds dgvie@sts gz dzts fipis ts to d3d teldgifo tedsfi IOt O d3j Is € dtgd M &
| Clsdzj Bd3j Istcd te 3 BtRiodzdzts y J detizl ¢ y$ i€ telj Cols dzlz ©
L d Ut jsuinls On dzf tizf § 59 disdzj ¢ Isted O Hfis3©O6 §)ff
dzddl Q Gsls Iz f) dzO o disdj edfsiad$ ig'ts y ffisig H © dizd ‘¢ € dfuedid -
| 8@ MdzO ¢ te A LISCHAE, dz¥ YD Sy" jJ d3th d2vdaddts 5 ds 2 )15 b iPlis o3-
&B%?fgziszlia J ifndsjoWlsfte ts Is  ~fd&fteu diCfotserafeizdps y O J d3
L § w 9 .

CGST =T O
N+ OO+ 0o

B ' Kareropua u napamMeTphl CEMENRCTES X

Karero DUA CEMBICTER

OUALTP N0 AWCLMMAMHEM: <MOKS33Th BCE > e

CoemHUTENEHRIE deTanm TpyGonposoaos
CrewwaneHoe ofopynosaHie
CnpuHK nepe!

TenedoHHsle yeTpoiicTsa
YeTpoicTEa BeIZ0BE U ONOBEILEHWA
YeTtpofcTea ceAaK

Foprel

PYHAAMEHT HECYLLEA KOHCTRYKLIN
Wk ade

2nexkTpHYeckie Npulopel
3nexTpoofopynosaHue

MapamMeTpel ceMelicTEa

Mapamerp 3Ha4eHWe

Ha ccHoee paGodeid nn i) |
Bceraa eepTvkaneHo v

Ceoiictea

CoeaupurensHeii saenenr (1) =
3nektpocetn - Harpyzkm H
Twn cncTembl MowHocTs - Chanancu poBaHHas |
KonwuecTteo nontocos 3

Tun Harpyskm VHaykTHBHO CTE
Knaccudwkauma Harpysok Mpoyes
3arpy3uTs JENraTeNt U3 BCNOMOraTensHO Kna... [

{ d Bi.) OteOBE Btz § Is to iy jiHe dsiztiss §3gz? st jOeCStajdS s e 5 5 B 15
tczHtso Odzd j €

82



g J d3] 2Mdep Oistetsils | & Gzl Y gidygEqidz] disdzL] ts@Gp'QIEED 9 O I
fs ) datipd i Is § AR O B Az dz@sy XI5 6l te o U T EQ 50 OW
BsHJ fzsBtc j Hdlst dMS to diud dif8deEdsdc@,y O 4shs jyadsQie O -
tod Ishr d Isdof tc j H 2z ) d30 Is toLd tdzdR 1A pdffitsy d 0 @ @diztizsd KO,
sOC b 5B Ooafv@sy j i kzis j | AW thfiydzte WaBY J ui e
L dzO U ded jd3) 5B ~ 5H 3t to d3day Jdm(ls/idp J A ts dzdz§ @izl §

C te@d®d {f WaLsIsOydw e

R dzWV tstc d3®lydets d b fizgzC e Sils | » @ef Q INsFE POt d Ists o
C O dzv C L j oY ozl dpjsAEifea dAs  f thsy p K H 5 L 3 bipts s ks v
o j lsMipElstc | B dptf Apliy* j Mise dzj dzd o .

} o ste d3d to 5w Oriafdf Uy jdt difddg a1tztg dsH J to ) dipds] Isi/lzfy W
s hdieddeydf so:

M 2 dgtty tste d3d taytg ds@ds § H ) ls CEsdzjdsz® § sdzd NS OC 52
Y dzf e H Y 15z ) D 5 iz s {edlstatijj ) 2 ehjds@AEY @M s te s § -
dzd o datf ts te i3O Y GBS Hzglatz@ . s Otf QL to O Hntg ey dAtplsiedstf t6 j H § -
dzd Is * i te j H @O E@HC O (3 liztelgislz " | M ls iz g My yq e s
dzd § dzj d3j GAsBDCIs o Sdp'ts B4 IS to df o ft) Bs2R0 e jsldzdatzd L O
Udldte B jd g s to € fsdaty ¢ lsatats I B30 ydftsHigiasd .

A OL tc OB Gy’ dgj et titfsts L d t5ff I 3 16 O ny it 2 -
zGt. j d3j 2 BB OO d Uiy 5§ lO® o dWssIshs@idzZEz 3 H OgjHIsjfris'@ dedsl-

o Ot tocstc OBt B £ | A3t driistis'stt G iz @is | € s @zs HlisH fiz tis -
Mis Qo d&zs iz MYPMdstc OL .t OB OlstsB IO j difgHBts dzy fgas H j toy Ols
d LB st d5j cigistisl) Isted o . | |

A j 5B - SRS s GO CUssasd H d ditsnis § d3f) gzests @dads o ©
tcOL dp B FBOL dzd yRelsty fisw H | tosde@ sl de'OWY d yj M<
f ted H s Qoddd]LdEpfid'? 1 diad 2 s Cuflsifste,j H ts ) [ @soL ddysy lsdets iy Is
tc O d3Y @20 dzd tc th)g @FRP Yntis » O M disstde, O dsj disddigslz Hig l&StS B -
tc Oy jodz® o d M dsiss Migld © 9 dpjde@drdscdds s H@gIs Odzd L Oy
(1 9Mm.

i ¥
() (©) ()

t d#il dzj b ded(®] dsj 20Tl QuCtStaAidt IS to o tg T Sl &
deqf L O tOBte § H (ST MSE te)ip s oHig SO dzd L Oy d d

83



A dzj d3j fipls tB) 2 Mdz® dzts ¢ of Az gzC \ d s{deO@irlzdzd YO8 M d
lstsdzio & ® 30 QP dedizj B st O tc O d3jlsstdg)tBobnj Iffiisvdzdz® iIs dzd \ -
dz" oigfd § StcOL =3 detfgizeszd 2 Mise O.

AtcjBlizpkigedd it Bfsdy €0siz d3j dzs Py zP oisj dzls o lz ©
f to ts yfj h)H @dedizy I fipds@®L H Jf deB B S ts @z B Is O dzdEEdsd® dzH Ots Is .
Yd dzj fts esiddte teigfliaflas @ ytsfpd i st teisf devdisO dRd3) dat$e0@ dad 2
md d3d Asiphp glasd f Bl d § 56 O dgji s & o ajdddzO H dzj$¥ @B s d
Isd ¢ seed@fs, d M dEkts B)is WgQrAGs O B is § Q4@ g M ls | a8
dzts dz@@,M dzts o DEAG HsME " | Mis & @Y & 1O )k 85§ @irpsveidis 2
¢ Ols ¢t adf@iPls teasP H 3t 1§ ls Jj ABY g™ dgjsi B ® d i d d3ts )k
sktctsEdoW d yf g s &t Adsdzjidzd W

I tc O d&zSWARte d3d te tste @figagf jvds teats izl 1 jozkz Is to | idatiz)j & lsts ts -
1 dzO B 3 J flzdzy M 5 siB ALOE QipsOs A8 & 8 dzdzilg @4 s al Ols j -
Gisted Wzj Cstes 5B tSic iz & b5 © daffitg ek toldgs’ 1S to 2 H st iPatzd(lg d -
Is j dz! s ¢ B Bt 'S ,dzs Y Mlisjj dzdf| dzq I8 jj dz'OdRGjj dzdzids Thydso-,

J H { dzd Is Hdp'lsdrtzitf stz Ofidrizts Is O ) fs dgglz? Fyls o .

] dlsj tOIskztcO

1. 4 O3z dz g .dafi s H G dedsjj & dslOls tc ndkdgjsy dgj C Is tc s ) de® dz¥ F GO Y d & dz-
st jBgH | dzd cReviO dglP . e . OBz dz! gL Sh sz sdW ste 3Oyt Eedesfzse d d,
L dzj toc §is ] & Gets dgat S@®dzd B y tete & XXes A j 3 H & dzO talisHzddsRs dzd y§ ks g f dz
fls iz dzlsdf<om § d tc @ 24s(tswp.d3ts dzj 2BMZOP Y tc p @2 2 & Ji3ts dzj 2099 ¢ 1.7 M 4671 50.

2. 4 O3z dz y¢i dzaf Op tcOrYE CBE 56 & dpff@ § d&gj ¢ Is tc 5 ) dz® Ol dgdf W
0. wOMiz dzd yig IS .sip 15 dzts if kedel ts te d30 Y  RiladE gilddz e 6 us Y€ @t 3¢ S @ aizeg £ y -
dzr Bz Xis-58Y j 3 H [z dzO telizHzdesipts: dzd ug ®deis 2 tc jn delg § g diEsiisfod tc ®@ Gzls 5 a4 O3ts -
dzj dzBP9 2704 tc R 2 3 & Y3ts dzj 208G 5 1.7 ) 7871 81.

3. SamulchenkovA. S. Methodologyfor the Developmentof InternalPowerSupply Systemdor Build-
ings and Constructionsn the Revit Modeling Environment/ R. V. Solopov,A. S. Sanulchenkov// 2023 International
Ural Conferenceon Electrical PowerEngineeringgc Ur a | @®Sept.2023- 01 Oct. 2023 Magnitogosk, Russian
Federation)i 2023.1 p. 4137 417.

R. t.5C s @fpdc.lz,f . & sdzts f tsd5,H t2Y,
(% ddzd Paizflufc1 RO [ C Ro® b Bts dzj dzf € )
{1t RV VRRO LT 1ol ? v Ja o RYVDU LS B,
Ituot-RAIRIE LG VLA URS

stscte PO sEfdsd d3j dayj Qe =B tc A deds d3" " dzj dzdsts fi)
Y O hejfn jfcts@Ld3j o O8 ¢ Mt s di3ts dzd 5 ds i tf Hae d O ¥ datsthy s o (IO,
4 Mty H dzd ds f dzts ofiglyf" t5:fn tsef thog] H | fod$ e sty Cad drd dp@e" H{dz
OC o | cdRstismdidsiHe d § dsdStasadjdez] tc Ofls jslstmed. B totsH d O ¢ dz
s dEEHL o sl Olstsydasy ¥ j ¢ Iacffotaigt § dets & efPf j € Is to
4 d MY tc O oCa@i€iisis d BB O dzd fizig s MeddBdp®;'W | §ESdL 8 5H Ms
Is O dafsch LS ditf fis@ N d § dedjSWsjo®) B3O L UIflzts GHAtgjlz cudtj s d3ts -
B tc Oy J dsEztials tsdz g yiatiz® | i gzj t6©L tc 2 hC Assdtlsdcs dz!
s h dzj spdEsEls St O O Y Is gD ¢ Md iz00zW Wz € Isd o -
ffistedfd dzd d3z@igtc Ols .
J HdzOs tsL d3ts Y detsfy s3] dzy Qzids B tc Cdpytb g tc O dzd yd o O
V| @EB 6 B dzdll &8 dedcy QHdREER RIS @ M d Y s $ s d
d 3O tzl§ tffiEdis b OO dzdgts D s O fi) ) RO Is tisefarDs s )G dg® dzd L O

84

)|

fr)
t
S

§3 &S °V&



9 dB tcOaydAts H W "Bdte=j H g dzB te O\ dHI(dRER!s Bdf df F dpdatds -
HOdz! @etz® dzofsiH. O dz! OdzOAzY BisH dfdz3] Is s sk 2 S Is B tzdeted &
L Gs dats oydgsi2C s ls sty S igY H | P A 3B A OC Is j tod
tc OL dzd QBB d3j dipss ) s o | CAdds B8 ,to s Is diEshiesE 2
dzj B O[d3d120dz0 dgdsjs M ls o Y @A BK-dzP sifds to iz C o itcd sty Q -Is
o d dz'kdaty B sL d3ts Ya@C jo £ 1sUsds,d6 65 |j dzd € O dets 8 § Wi dzlz O s C
ud @ ) &ds dzfn Is el fuldiy dzlz O Istsffietdz jj Hipindsién Is o jdgfdzq
f siste] Bdzjjfipdpdz M j f) dseOE O L oB3ts ¥ dpteid ligfls,of3 ] deg T dz-
Mistelz Cy@r dzd i OOdsHED H O dz! OdOE 5 B st f) gzts o ' od@D Is fry W
H Odzdd Lrd3] tog dia{ts @ d d tc Oy dds=ipd® ROdgOWd € MY j tod d3j
sOdz' dgtsR OdzQBzRI f | tcoifsitg G@jcOC s | g e RUP] H | -
dzw & g O dzddf &€ ziz y jodddi® HAS MY dzz &ls ©® y & ¢iote d d3j dzj dzd
C OC Hzef Basdzj N dzf lcds] tc | dztiets 8 8 ) H jtodfdiy .5 1 gitc Oy d ts dzdzts
d3ts H O dz'OdiOabsoL d@V {f s biplr yfy H&Z[ ) Is 0 Y EAYE € s O B dzisls ©
H O dzdy dig tc AUQ[dd, ) @ dedzdzd3ls J .

CCm J tod d3j dgls © Qxuz2de® Yzdpy H § 5 dzO &zOY i dzls to ts dzd to L
J B afEzd,mi3] do! AL B3j oW g g URiELsB Y B e $IsO.
l tod 3 BdREGQOEE® O dzV § syl yd @4d @ ¢ Is J Stda@iffdts -
dzj 0 s d3ts Mgt O dz! dsistsists &2¢pd B te sk § gats aifidy e Jz0
Z H OdelOd3j tc 'y fs fits ho! fifls tc s J HiZoS @S d@ts Is &Us, ts tdzizk Y O
HOIS I R'tc] § dils ¥ lz7 defdsds dzC O ff ezfc tGMasptiiae @'. L s9 Od
B3t H O dz'dyigEAsEsCB@ Ndg@ Y OB Is digjtg iz o' L Iz dz'dddsOsdzd B30 4§ Is
G tstc OBJHAE 9'tg | 3§ dzds Id3tp vtz ¢ s Isfg izl OB tc d @f ©ls O -
dzdy H OdfdnBststclz y d Tl @ 0z L ascp EOels[fydz jf dzy © Mils O8 w2 4 Is fr
Bsy dz' 3.

0) B )
t dMEWB sgdly S MY j ©d B dsls O QizdRuOEH] SEstS ho! déB s Mls j dzH O
( @ s &5t hRtH O dz gt tEats s i )O

85



s OfMdzz 5@ j Oy d s Gefatctz Y O Y j o d d3j dgls O Qrizelztizts &
G © dzO difdtz delz i EaipdE fiklz " j M s § uzff 5 i dets ¢ 5 ¢ O dp@fdz! dz'
fls jinds SHe@dzdzs i gz & Sls 5w B2V j Bijuled 0 7 § 5C OL O dzdz
@ d i) akf %[ iy dzts o sz i i s dz' LHEOjlsdyf 6 &y OIS fig"j dzj o s
Bj stz S slsigtzk QPW G d2! IS HRY | ta d@ls jufif € Etc & i ls d
f4ted d3g M j dedW .

t dMezdes Misd BBJ tc d Islz fdm QpOrY 40D W

I Bl sd3wv dalz I9g O L dzts 9 i tslzsGhnos PdizOdiis(te OB s tso j -

Hj dad & ds) to JSAEAMPI o czv “YEID Is d U dsin B tf Bs@ dpcizORg ash | -
Is o zdsjlsls sy  fydzj degliEsHcjtdzd tc O dadd3F e, -ty dizisd3j dzls dz"
O dz@) ¢Einite ElementAnalysis FEA), € sils sflcts |j o sz ¢ igigdds | &3O Is d y |
¢ gt H iddyfndz) H lisp 3G ftiseR] 8 tcj H Jsdzd Blzgd G PCIsj tod
Misd€afi j CO.

t OmMmd3ts Iff tis d digf pd3tdrdOVdzOd©Ocs] LdE) tc ¢ its f @A y Ols !
fn[] CHEY dMmr o @Y =i tc d d3sd dzftslzd®@ dz' Cgisesdaf @ O d3dats 2
dzj to ¢ Pl dh§ dacats

1. ste] H g daydsiizs 55 6 to iz v So[B) gzt of o S W delslf Y
J ®Y 6] H jidig fagd’ da SfHifls tous)vdzls 6 S B ¢2Q) ids |l @ dzts dzs ) J Is .
Midzj Hiso Ots j @S i) &ENEE0 Is tc 20 QOdz@' Y 3 | defdfts ¢ d =
JtsO B tsHsj@LdR dzts (3 IscE@3 O WP gty dzsfzsts @ N d § &Y azd v ,
tod Wish " d § dzd)S D dz0 0 daifp@ @ pisissigrS g 'j ) lotd 55 5 HAfLdzd
Is telste ff s d3tsdsteH O dz'OdEOcR LdBY tc j H jJudsifisjzie a38 MsF s to
sHNM Jd{ dadEdsds Ols s ettt Bs WP R pelsOh jodBdCs ( Is ts d3
Oxdgj B tsdzdzl] s s frpdisdn@z] O B 2 Y BFHA s s ®figg 58
Ud toff B¢ o sHrfedgtsilzd g dipfsts frpdadsdirds; d
0]
J
tc

=

~—

2. ftotseo FisUmMis tolz Q Isixf sogfpiiflsuiz s s s o j sfigth dilg O -
ydsdzcdglz i RI@dsd o 5 H dols[ggjGde B ts Is IO 6 Hzis O3] H dzd -
| dfWizOf tc Qo9 dds w6 GeRde Iz dzdf to thdshj jeoktEgis S S§ o j to ¢ dzd f
5o jifastijls,sd ? kD fntsd s O oldiy ddgddzts | daiztezd fifiefis®?] -

J aad¥my J od i34 dzls © @ izdPERORIREA ISOs Y d4] Bl drglzdsd dzls s 2
d3ts H Jfded s dzlz y J Hifdizlza gl s dz' L dstoHOjdzdAff O ) w3 Ask@n d &3O dz!
dzr A Otc O &3 jolaftmeCoya|fgdzts ot RWiRy dzlz OffstOAyedddii §lzd B2 dz! Is Ols -
tc O uhdsusad toj eded dstd 9 § ‘g dziz @ © Gz 3 ;

86

a3
d
dz
i
f
]
H
s
Is
Is
]
H



3. ftotso j isj dedf J3d € © deff i toilz &z jydf Hidfls.tb §2) f to f 0 S -
HW sty  d3siiss™ d W & @&wtands tclk € ) dzd ) Bizts 8BAJddz dedetsd3d -
dzj dztf § s tc de™ dnls Efusjedz'dy d3j dzf tetf d§rtsdzj B @ dpdfsAsis o j Is -
fls o j Hedgls dz' N di Lozt fie@s | dedsW dzd b) bz B yQ@BJOXE G do' " j -
dzd € ts dzd y jtdpls oHQ dzMfstdht=fitfls © & O dzQsdgjif dzts dzts ) off [ gizeizw
z dzj dz' hij Qg vz & dzjl didj Me. ontsizg 8 H O dz0 dg0 Pzdbis © s H d dzf
My d dzisy te H s teGatiSiiz B iz M) St ¢ ¥ o ORI 16 15 ds
Ty dzs§ teJ H | figetg sl o\ @M Bis ts 0 jstisGufisdzds H dg@ O -
fidsdzp Z HejtdsL B 2 ) @ OtsH M dz2 Ols Oy d d .

l 6 dH st dzjtdccdedbats t pzts otfdis Rd3j dajgsizd @ dz! Cidissdis] L ©
Wo dzV s Y H J oy fous( g dis(Il dials L dz@O g @ @O to 2 M jdzisdstd -
dzr v o dzv ff Is 3y dafstead @ dzf @xte® &5 3k E e IS S35y § 15 d5j ez s
iy COCC MY j tod dzj BRODHA fizc @ Jdsskzdd R OdzOEdad. d3j dzj -
dzdy ¢S MY j tod dz3j dgls @ @ zeRuEOEHYQ [<Cic Iz H lez)' gglsdpjvts B = tSH d d3t
f totso silddg) todzdiafty tc df thoHs fiplsdsjv ¢ Is to ts figds] Godgpdigd L € 52
dzO G tc BSLOX P totsls  hydzg g OC gAY ¢ de®adzB 2 3 e dedcYy -

H J dzj dep@ fifls tBls @ g Is I3iz] s Is dzdsuse Jd30¢ fydptf Is dz@'d B s Oy d ¥
o 5L B Iz HIOY edilsds 2 C Is to ts FlsO@AftHts o j 1 L dgd jj tcd d3j dzls
dzts cits H O dz' ColdiEOsdEs t5 OB tfztg ded3 | dayj Site(ty ¢ s M) lg(tEyOMjindte dzts 6
s Edz H s 0 Qig@ffwig o Bjfifay j dzls te df & teds iAdsjHAAIS 5 s Stets © O -

L Odzfs d yzdgzb >y j .

t dMEzSEE € My dzls doiattots MPldcjdddsy , dzif dztiptc B o j H Ldagd ¢ tc d 3] dzls © dz
¢ R H O dzOdOcifdzts f @20 & ®B [8]tc

{ j uft©dzdz'dsis H O dz'OdEOUrdM 0, B | to §lzils 5 j Bt tsfyls W
| CIs to s fSO@ i dsk ¢ andis Is @dsasd L o5 to Wi ol RO dzO =,
flz Is fy ©dstpsts A O f tslizrtc & tzts g ectste 2 H §3h. O dzd W
Ofomc MO H s dzj ©6 j Isdist 2zjdecqds JBUED dzd L
G5, dz8 t fipcaty o izbisn, to | 1 j ki cias{fry IsCcssclgfisftc D da if dhdzts

O fy 8] (i @ dzn BN, didin s B j eciatsdzf s &5, detEdQdz dats ¢
digfyj @zs Y Is d d3d v @ U@ Bq U BE jsefiszd ¥ Cds Lz IBtets 6 § dzj

87



tcOls t8te @z ji i) WP 216 O MY s dzts p Jo dedzd Byiz@ B Isto s ffy j M€
stetsf d u§ g gl s &2 § @ 5 W IsodiEa fHls)! A @ dzts o
Yy d ¢ dztsldbopdlis dzfy Is to 2 Sslddss drdfdzt B s 52 | d2j S stedsdg]
5 Odz dgts @ O ZOWOEEO S Is ddrjj ets Ld dgtoydiadz & fisizEk fiyls O -
dzts o ®tsd B Iz H {#)sfj thzij 1 Oy d dgisiatad &O dzO nef © dzdpsizi 1 O §
s te iz H dz's j I8gfipis IS te iz S dsjzidct®rs ¢ | dddjte O dz's i3I0 d dstzts & is
dL &3 detzls diffffeo ts teisly @ fdls fs2zH ts@C % g OL T o d2q) visolag @ -
" § dzdejs Is t[teHOdzO jotaff) dzi dzez § f tetsB dapstEs Risise | " j oz
f dzO dzd 1ot b O biptf | BEBE GEEER O nits 3 L O3j toff e & 15 1 af czf fy:
Bts d3jodgls dzO \ J Is[J dis] ditdly Rzdfte o 15 & tSlsD 6 dits f O fifs P -
N 4 6 d d3J dejed@d paif Wpgizls & @ 6zO dad @ @AM R dzdt B Oo dgjsdad ¥
Qe B digt€tsils o | Is Mis ® ig koRdh jtedsdsMiglic O

U OC heRtc O tsts i dztls o j to YHISTES ‘Is, 5Bidz0 dzEQ@ M of tsts € 15
f tod d3j daPdzdE iBezE B thasd H to 5 dzj el tsdftEkjs.H O dz'OdOE 15
dzd k3@ g sy " J detes Y § § Bis B & OIS :

s § tjdgndedngs i Is shyliadjvi Is o dzts fh lsfchd3d € ©dzfd 19 tedz dets)af '
o BL o SH GHAD Rl B ts tc Iz ) dp@dt@ cpdplstdc s ¢ | daj tfte@sldsofedtis; ©

s toj H | tfidg diadigfjds d 2 Bis 58 & to 2 H t9c00Q ddzf[“ipdgts Ofs
¢ OI€ 120 i) sl liste Badjddzj tc Qsts B s 9

sflsdd3dt OHH? yE& DL dzd i e B Oy @z BEdgCRY, to dlsity tte-
dzd o diEflshj e bzl § dzd MBS B C .

g4 d fipefCls | 6 OIszter
1. Avitable, Pete. Modal Analysis:A practitionergguide.mts B t5,§ J ¢g 3 J tcJolhWiley & Sons,2018,
2
o4l lS;‘.;SinhaJ.K.Vibratiorrbasedlliagnosistechniquetmsedin nuclearpowerplants:An overviewof experiences//
NuclearEngineeringandDesigni 2008.1 =~ 238.1 ) Is 8139 2452.
3.Gomesl.,PereiraS.,Ma g a | Fh, keen@sJ.V., Inputoutputvs outputonly modalidentificationof Baixo

Saborconaete archdam//9th EuropeanNorkshopon StructuralHealthMonitoring (EWSHM 2018).f O dzy J.Mis j tc
2018.

4. TcherniakD., Chauhars.,HanserH.M. Applicability Limits of OperationaModal Analysisto Operational
Wind Turbines//StructuralDynamicsandRenewalke Energy 2011.7 ~ 1.7 f)ls 817 327.

. b OdzCds@delz,f . s Oo Y Kzl 55 tzs I .
(W ddzd Pazf v c1 RO T Roeg &t Bis dzj dzm & j
v oS ROt rdrarryrum®merri{ebRrrovzyr am
| R1 R A&10s |

| fMtse to | dsgscatau) Oo o f (isEsMjshds @) O lsgadf to 15 -
ts dzy @j isC diis Odudiss § tcdz@HA | Y ddB i) Id | tc | BitsdR jdasddsiigdzO |
j dadiyls O dzts @ s B ) gzO U d df' et 2 N dgd dizj C St § t ]
J CLIPC Iw o dzv solstipvda dsj o3 dkip Gl tots 4 daj tafatighisaOu J f
tczCIsBigMY j yd b ©O tzjtfist€azisdr] ¢ Is tc 5 s de) jtadgjdtafd tc Iz &
g s ts e S rzg UGS Istis | B o ISQIHOGHIdeiENSTY dz® Y o dlz ¢
d wiztids O o dztc @B BT} M) o6 § SHUNBHEF BOGdzj HMlse o §
C sdets 3dQ Uinsdag Juj stf O BlZisnigls o O.
| J ) dststE@e®@)y 12 b tcipdstid o s 56 ls O dz€ d d@etats -
oL soCazs QW Mis af Isdededzlsc f dabasfis s s ¢ iz 1s

88



ftedo fFiAb Qodifvidic j s Ozl ¢ Is to s U dzjstfatxiddls jfStyls

dMmfodzi Hic ¥t J S sfiRids'sB B g MY | de® izl 3 daEld@sddts o W Is
¢ Wfdjun Sy des@H OnudRdzj o ¢ j Is § § B OHERME H Otcfiyls o j
te

Ckdzw Isstetso .

A j 42O dzdgts st tafts o PO P j s o et P taffiFy § Cds o o

s 15 Hise Y J o lgcy it 1§ 420C I |
19§ n jode@zdizjsdsOl Ui ) 6 OF & @ Pz sl Hlgls e | M-

T4 Wj @] dztf i§IALGH0C IS O ddf sH H j tolp O fizlf iz fodsts) dpL -

dzds B P thrJSs@F@dsztGGdiztE]@dE? Ue[@ Lisecefskzg % G § Is f B {5 @ F) &zd

oBkzHEM] d3.

1 OH J X dds[fSisis f tc J H j dzfafi tistiyiyts B dgdAmpsC ywd sdzg fs 0 O
MesdBlSS OBy MY PlzAY 6] o1 alzdzl ks 6 s ) dp@BIS iG] daddls § dz
1 [ C110€ Iv o dzv o IO vt Is © o devwde jhCjlstte 51 dzj e isd d3f M
Is OF OtS dzff dzlz »dgsldn Isdigidg Iz Mts € 50 & dizd ldzdf™ dgde | B Gwula] -
" s h dzisdiplstefdagjj dz& 6B Y o) H | dzdiy isdzadfte &KL Is § 6 d M ls
dsmtse j daddssdilil dzch X ,dz¢ off AWMs dzfn Is tc WO tte,d Oz dzlz OIs C
Y d s dzbzf jizts dz@ f tc Wedglzcf voz@stizOH | ¥ dis g lize 5o j ydztsimls ' .

1[Gl toHj toy pdgL H j 2 Gxties g § B)ldzg O dzdPX Is sQetslpts o™ |
B ctztsd o §idzd X J dlZzOH | X detstdnjlsed - :

-¢ Is dzts MW jzthdztsjy d dz! oz s B3Ot siydzff dzj dgtscde'lsL 9 Ols ¢
34 » Odzd 4 Jsfgled N ¥ 6 czof ® 5 15 8506 10 S 3t dzded diz S Isted Yd M
ot qH]dadW.

-l ndduhspeeiadts z H S 1OdAH T Is O tc JCdediFf 5 dz] dzls
I [ CWscztsd o S ML D.

-1 dzj M odedsy H j 2dndsp IO Is | Istas flistecfih O H J rigdtg J o dzgf ©
Mmis e ts d Is jf d=' s figks adis g dz@tc Iz hafOs! ©@dq Hzd 2 .

CsYOCIstste] BEE Bls j dfsHalzdf ists thiff tdzs ©j ozliyfj akeddzw A
dsqf daq dsf s @y g[es e j MY Jdmjjfdmljvtec O ES G C ) o

[z My J udp@izdjvy detg A0S 1Y to d d3j dats © s bipdf dg pids 5 -
H'dls j rn dats dat€clzf fy, 08 h d J :

-1 6§ 9 j dzlsigfjotale’j jo Iz dzsthydBtsjStes ) dziz ¥ dfied QizEdzy’ " -

W o dzj cfladiyls te O tzfs ted HMzy d @fzef Tl © O o detsyls § 2 .

- tsH | todzdd e edtsvdzim Is te 2 Gztg o dzjfifdzef i G s B Stclz H 59 O da
LOBRBY B o Bt 2@ sdijtgo to | d3q difolal jjydBDIsij tod O dzr .

- o lstsBBOIsH { ©Q qf dajddgdHvtcly b IlPp dg ts B3O Is d L dStatsda- O dzc
s tc tsLoA®) ts ) Is ts vzl & L o SiifvjtdsO g ddzty talixd ®Usdzd ¢ O M
ftoctsB dzj d3" .

-1 o d d3j dzag®zdEBOIls | to @ gzt alzts defsipydtRdz’ L dsdzd@siadQ v d -
ts dzdztz® Is | to off EAfirts 5 o st 65@s,OC 1y jj » dzts detday @R (iSO s -
dsts Ml § o geted dzOY tew y § dad 2 . | |

I tsfydzj oitelagp'flz] H toq dizipty o O &bt dedzts Agtis OYids* Y j o © 3
W OC Is tftadsods N jdacHW > ditg f§IIqOC 1w to ) B2 d B f dzyeiny J C Is d ¢
dz' 820 tc Qodiy B H J dzd Is ! :

Q—

89



-1 § My J dztizs KzO s | @ (D 1§ O 8 1T Hp s i d3tsdbdptOdad s S te d dza
f)ts ) ls sdzciafded tc j H 3G dstc j > H glzaedz? N dztbi H j 2 MiSHEEHLE -
otz Is tc Ols f & demfl ) is tc Afdvidsj dzy d P detddyr g dzd dsd L d -
tczwd MEIFE OL 59 .

-adMmis jfdg'd H d € Is @ dz@zitf@s @) dzBasjdz’ HUzdef FME 2 M-
Mils o | dzflasle jisdzdf jtcCjls1@nC OL o g (ﬂ;hlsﬁfvm DY e Od wiafslindsdid -

L c[tslzBthq’QWtq’ﬁ__fqdz_lzx cf‘.‘alﬂidﬁljg’wte@amf;qumf; Bt ez Wsj € -
s d o d®Y tededitg jdnlz Gt p H S is o OO Ojtcdip J.

-V d3dz'HJO Is Yd[IT- j = dzts dztsAf & ) Is ts W dizslzizd lists s §f dzdzPy j -
M¢ sigtemis sM[dAY sC oz Ofmicj PuB.sfc® dzO dzdOudzdirls d A
z mls tc iR tdste @ @ PIdzdixiBdgzO tc Iz ¥  tzgl f tsls o O Isj jddd yfd © dz'
FctetsL .

-1 BEatafse Odgf Mylsy dg8 B ) dzliz X e dfsVzls 6 tss dzf j
tjtsdzdz‘mdtzlsxdszy@iqmdszqunﬂstmmequdﬁ(ﬁmIZHdzlsHlsfr] Is |
dz" %BJ M IsCOs-fgdzed % Gej 5B ~ SH Y BEHE § o) dUCsFlS] ditf s o ©
or h @jjla s Offazs iy s

[ dzsB § MY Jjoufigus(@\ Pdptshiph 5L H Iz dadp'ddf &zj Clstetsf § ted |
110€ If tod d3j daB vjdgjfrjs's e B azs B o j dzlsixfj aedigts H j todad L Oy
SBBtckz H SOOI f f ® @ d &f jdsizdiad Is ts O @€ @ gzj H to j dad j
d dzdzts 0 Oy dbt§ RdizsRIENGHIj2C. s d § @B K E s dAsH - fHdtg o) Is
f ecltis )5 B cactz® ) I 615 € 65 j12C to jidivile T O B czlz @Bl Audlaf@ W o -
W J ) CYSdss ) gf a5 Iz 1 gizh Bt fiy tsesa® L oy dz D f f o eolsief d
dzdiLw W § € Is d o fatz®)deip" IsAsw asp i § § dr@ Hogdy dzt$ 1§ 1 T0C 1 .

1 toj o j dzlsdfjotetls QC Y QKL J ¢ Iz dzvisjtcrlfeizfifiS tsjs M dzlz ¥ ddo O dzd ,
Hd OG dets B dz¢ eddifiTizts B Gz tc j H S ls o tod@dety clfeffeils | dzy d O dz' o
f ©58 ddgls j GO i gstEs Mls  t € & Eotiads Jzgzdatiath ¢ 2 Is
Mo tsj o to jods jwaaddfyL Izt hts o to j X Hf jtedpdhivs,Is adicc@ s @ ¥ d y j M S t
o sL Hj 2dp®s aHdifids B dzthfif n'ls Jf d3"dzOCWs § C Is d o dztfiff) lsc
2ZOf oW ids@ s i ls O dzd W L jOfifftsifid®EQ dzts: figf O dzts My Is d W4
sBtstclzH s Odzed W .

[ sH | todedd ©jyd o dzf Is dc & &4y d®fy) jsa O d3 jlzdieds Otc j@ h | ¢ ¢t
dL dztsh | thedzts & & H =EOHEALNF 0 tc ] 34 dz@jdgdO dzO iz &  Is
f SH AtsH o toddy 5 dzYf TSis ¥ figleOlsi! ] ¥ detashilse j, dzdtfyteftstf 2 i € dzlz ¢
MY ts s sddesdeds?lzj H togattzal (ZBIs j to off EAfirts 8 o 5B BAUs,O0C Y §

B djWw J ¢ Is e dpls Ods dUsdzO u d ISy ddef 1) tsts W ICoiatCidsf 2

2 dzlz y " CrjdtitfsARivs dzdd Qe OC Is | taaff fode] GHCafOf ldsts d s @B of -
ftots] sy g s o' s Yislste j Bldz"jAsls | d2! Wasdztisdzd B fisdnts ¢
dzts & OO dzd e s 9 O dzd v .

0 0l GO HE Y ©Qd tijdstadiag Is 5 tf gz s Apsta'eis § G 6 O-
yd4y Jj e Hfdzl Bt BOYH js Azdab Bretf & 5y jiAiffie O o dzjdapd s to ts -
fjtcjHOQU 20 &l Dtcl di]lg Jdy Is O dzy & tsdiaktddel®© ¢ dzts -
MisdfEL o Sotw j* Gsdz'e detg A3 Ay dzj  figte PSR PEEGY J L Olsd o -
dztdc | O ¢ d t@iE® ©is dzd C @ Hssd paf IO fjte j H ) C OfL s o jOdsy d O dz!
dz" s ALs g J - dzts dztEHaOff Islfj txle T dBEOW ¥ j € Is d o Udistindglz O Is C

90



B Mdziz ) dlof T dzd B3d g wzbs® | YO EEY sd i3d L d 6l
z teifn@4ds g OIs " .
dzdzts © Oy 13 dedZis dstOeCqI@F tc d d3j dej} dzdjdas ) dztsdrde-O
Mt sdz' LesHdddidd dzdd d-&) iy edzdzte clats | dzez fi® tz@dzd L O
s tsfiy fdgfley p digj H tolf dizlgy ©ls y df (Tezeh s tc B )G, dz@¢ Is
StedL sdas§ MY J dg® ez ¥ ddF fiflS f. dzdf 5L o ts daflsstdalzy € 5
Y d Isizg daiz wiaed@sy § figks ezt Is ts bl fiac @o degafAf{ts ] H sfls Oo d
ts s §3sidyflss dzts f Is d d3q tc ©@| dfaifi ji 20z t6 6 s ) d fA lEzOdsa2"
dzdzts y § datizip & tef@Undf ds dz' L lis® Wi~V dzts ditg dscB R tsHi tH -A3"
dzdzd Is jdizodep s/t @ d 6 O dets & &®tc BOIs { 5 fzlz B3] dzlsts o .
1 yd dz€ 538 d ds@ooHvd y ddtsf diaiztsd O y ff 15 ezl Asswydg Is
HisMIs d dsdibisle['d30 dig jdetizcdse s® |5 @ ff j g Hzg[ o dastinsHz b dz' -
zdd @z ClstesflIOE I H B >R Bz d Is ™ fg Osls dztst P ldzf P Is
gt WwWj Cilsdo dzfs fts a3 jdis -0 O C fj 5 M Is s5¢f Tiddatz ] HAE® OO IS
o 5L BBz Yy dassjindsdits dets IRigsdzO M is d .

1 J Mdises@es misd cfiaztse B By MY J dzaQ ez f detd 1§ 14140
Cliizh jMikcgtatptseda)'d3 sbteg Blztehj df g ded € Pstc OlsT
dz(d313 HJ to dz,q'o[.lsﬁhqu]@a diﬂz&dc,ﬁfr] Is tGCﬁSQGSQWt@Z’B,)i dzltyo[rﬂalsﬁ GtcO-

4 O,
L,

ORI

=S s - oo fo
®

FROTG @

d de stc BO YK s dzdets &is € dc? ez®® & 5L d3ts ) Hetain®df dzd 20 @
ftsorh jaBaiyy y dfs ¥ d S Is do HasH)is'edzddd & S stets{ tQJ H (
] sHoffdg G d .»n SHQAzO dalf) OB B9 MY J dz ezl 3 dasenis-d

datizeh dzdf @z € Iste s f1LIAEL I O i) fn 36 Itsjsdnd 3 ¢ st -

B8 dzs BY o j dzlslz] dedgts i j to dzaddl dBYaE[@ ) Is tedzek ldstizdgO Is d -
B tc 09 dijztzdzd Is s © @& aPdzj H toq dizipts 5 @xda | - dats dzts -
ONHYR iy stsd 3o Mstfde j  d3lz "djdijlsiotch) laetp T d

Is d &3 @S finy d¢f ei3 @ tizo tzts Ofj sy a3y dzj § g dzizds dag ded o |
u
59

" =0 Q@ N

IO OHEO N0 I © s=49c T =
“"én
Q.

d‘ﬂlﬂtﬁcﬂZB 58 Bdef & J lsaptics® | s qiinH§ B2 .

r dz@ voftsio | H O de@etizaigs detin H | dBO Iso! ts|sESZ H IZ M |
datashy Isicf ezt dZe @z S I to s o Mg gzt @tuth didjef tsls s o dzts -
J tc e j Ist Iy tp ORyftdddzts © Ohytd of digl dajldgddn.d i I s H d € -
dz® dalg@s @) dztB asjdz’ M dRUzdef FMC 2 MMis of fazdzdze@ ¢ Is ©
quzf;lss slsdL d dysfondsi &L 3 qdeQ dEfsHds O™ o O Is
tod Laffdidsorr M jodedi g C Is d ¢ ddfsHnjlsyd dzteld] Idedt s fn dzOB Y J
dzts dftdsd b ds dzfls Wz didtelzd d3d L dtdedsip 8OgsL! dzd € dzts o J C
dzs B @zl | ) lsfy § SadaBisa]] lacs @ deotsO daif@zd ©
BdL d @B ] dzz dk © ) dziz ¥ dfiad @ J.
jsts B~ st is{ddgsisufldstiB dzj H todzettzof 5 d - dats drticgi B2z j Is
Is dz@yd2'dd ded § ) IsQsWE ¥ Ji toJ ) dslstds® Is f © oifts 2
€ B O%Ld ¥ dy Feds & 6 dzdz

[dlsj 6@kt
dz

Oy jteOL o dil ¢ fs@ &G deffeB@ MY j daQ Hlad>} datdshy Isidz Tdzdp'dd] @z Clstetsy § to -
i ifo0LlsT RizBd/R L 0 | f lsd)f) d DK Ots YdeBEREdz] © ¢ ji RERL.IT. 2.7 & .

UT@"’@-WUTS& O -~ 11zx
Q—S@Q—

EQJJ‘B“@ —‘48.

UTE —

O

Fg O°GHOLTO
:

Q;:Eg{q_m:ﬁ

(.I».)I [V — 3
<o

=

s

= o

o ==

go 0T
o]

91



2] stotsiizicd tsor W jdflz |  dztofipls i 2 fzdzddAjdR i sdz! L € ss@dedsy APz B O dzts o
Il ctoodzas Odzvd qd ¢ S sz Odp =i tgs g to ¢ ARt ds /A diy | teds@nztihute O € Is dAt .
d3d X H ziHa®M Ig disiods I d RG22 @Q F tc PRI s 5Md &\ figly v ,2021.7 C.176180.

3. {Bd MY J WgOdadl p datsise z " ddef B X dzj € Istots glzhiplr & f§]dzj te e € ts ki tc s dz' .
https://www.energocontrol.ru/upload/uf222f2138d24c745b0e36e7251a28830711 (pd® IstO8 tc O i DSHIAB.2024)

4.1 OH j ) dastnlsH z hdafrdZlf &zj Clstesf [[ &dzi © o idhdsjdapl/tdfipzj € Is to 5 d3ts WARLO Y dzd €
http://www.elektromontaprofi.ru/index.php/stati/1 :®@adezhnostozdushnykHinij -elektroperedachi( H Ol ®tc Oh j -
dzd 05.03.2024)

] . pdefdEdd.. RO j d3QidelzE . ¢ jtody Ajb Y ds).
(W ddzd Pdz[ g RuUg [ C REEG & B dzi dzM € J )
R |

fruoffArrvswfuev [ C1RTIJCARREBU[ 3368 s -
L2y {fddtorflovREfJ2?PReuf (T[] OVRE
s{lbrua [t 1 ARR

I d OG dzsdnisig € ©Ots o StHB s tddiste tiffoc Gl dakzts dz'tsB § ) -
fd ud dzdefj qa@sdslsrj CIstetst dzj )] migddaged) SFPd dxts o
CisB tStclz H tf d&50© deditizyjjdgfdips Mistsw dzd v .

4 sMis s daips sB Sz H 6o O & dz] § B &202 Bls jo@H O -
hdBJ € 2B j d dzd Uy = lasifedarg jts Is ts iy f 9 fiplis) BCdisdriHs “ dzj te G
C dzdnls tc 519 WHAIG d dzsls t& @ dzf W S ey Afif iz 19 dz'¢ jolzé y O -
J dexfj,dzPh difsts ts 0 fEHADB jJ drdj . defsn Is iy ety B Stz H s 9 O dz
o dzV plOMwWiz O fotusdg § MY j Bl dzt §f O ff dz©OM I off dtsApls]ls '
dzjy S sStetsi dzj e nlisd d3d MS d -

[ dzis y j dglsdn s sy dedtyds B ¢ ts Iz H tf dc@ diggf date Lisdiigf' gz -
IssH'd Oc dzts i) G GG d L 2z O de'indBtdsLtedzj totf) @ad Q d3 jlsls) e bt -

o dL dsifAiaBdzd tc tq & O fizdh 3] Is SHHES d3ts o0 v tff tsl5 | dzy d O dz' d
ftose dafrig' W § Mis™,L Ofgeflz’ dets f)tzdg) d MY 6 O o dzty ff) WA Bd .
MsswEA[ttcz H tif as@ dgfisif' @ Is d o dzty 9 dzvCldc'HfLte j, H Sls o tc ON C
09 O tgd dizO dzd totfste Osd dzO € Isi]j vgjtsif Stedfif 4 6 ¢ dzts fif sz @ O J Is
f tots H dgdeld@izlz By tso © M dilsi'j ¢ Is dfg qidislidsdgls s dladfty o ts -
GtsB tStolz H Hec@d®dpils y j e tkdz'dzOH j 3 ddtsfijlads §f O fig dsldrjls
idg C stets1 dzj te dnjdldndsajGufn® d@gte O M s ffls iy Peftg dsB dStEZ H 59 O
dzd W o dzW § tzf)Y J Yo © T titaitwdy | MY jdaQ HigD e iy ls 65§ O fy dats iy
tcOB Blsz] CIstetst dz e nsd gzl MS d

glzh jMiso W¥jfisopmd Oc dzests fif & f ) dadzis ostBec Iz H 59 O dz
f sdp'Esizh j Miste dffsdz] ©Ofde@adadforj L z 0z SO § tsdocE3d tc Iz -
J sthd B dzd L dfiipty figlis tetxtedjsiig iz H t§{0BO dzgfitsdzlz y jHdEdAZAG2] §
sB j MY j W fsalzorzts s ts o jtstoigtsiigfiisef) Is st/ ptlisly W ts 0 § thed 18 s 31z
tcOL tc OB Olsdzate O jslintyf 1 dcfizf j et jr SRig Is Hedz@ots,Is stor 2
f Is Stefeists © b dakf UsO-dtg Jswsdi! dzj € Is LB ESesRd d .

1. [ dlwsd1l dzj € IsapupeindssRd d .

]l v 3 dzj dath§ Gz &z R {f to s 8IsHY Mfdz) H HesB® @ OB sIs €
tsyJ defiads s W dlad t9 dzw y dfrisddagi jrdy ts € 5o SteB tstdiiste tig] Asdsd W
H S eEddzjisSte d y j AecfiisRte B y d d .

C s iy Istsf dztsde@ dzd3j tolf HAFHB SIS J € @Y ftaff 1L t5 dzwvC@d- ¢
B J drf)tsfls sfvsifds@s Mistes ydd) .

92


https://www.energocontrol.ru/upload/uf/2f2/2f2138d24c745b0e36e7251a28830711.pdf
http://www.elektromontaj-profi.ru/index.php/stati/119-nadezhnost-vozdushnykh-linij-elektroperedachi

vsC@ Msce g dd §®F Iskz dztzO @ o ® B s GedzfH | -
Wit leoga tsdzv y Jdsiscay Gedris. o sy §f s O tow L dzj
dzd M s O te § ldzaf 2O 3 dfjL dscfC P& dzv .

1 totsy f fipfip dzj H tsos@ ddpints tc 5 e iz H 2 s1higGf s o
(fteddy® @B j dzj ) :

1) {Is€ dz¥ jgs{QuAge j dzv .

2) t OL t€rCes favo yBHilsdff sH C dzt dj &g fed Is sdztsdztz 6 ts
H o OWRIOWY HUERMIs d .

3) 1 BHQzEA toW ydgQiL e f dzt d3j teg tez dd edgd dzd stz
C OB Mstcde®@ @ Y Hft&ds20zts & Pdzj] dzv .

4) v s 0o dzf Meklf ez ERdz feaB st IS o 1o dd i i v 5]
Yt H Jfiolg fiolsltgfvdfcew yd d .

ltoj L zdo igipdzjj H ts & O@E M s todg ) @kts W o lg ®IHJjjW ] G Is
d L 5 dvCyakds,j " dzds §, @S 51 tej H Jnded i< o §f beg @20y -
dzJ d;dth’fq lisdizv ngcdzswrsqu@ﬁm a_ls‘rplzwgc_;lss tc §f qggmtsr
f e dssdaiskmmis O detSoCrijudefts,B § MY J WEdROY Jsy dakzf L -

s Omdzk Hf &zz OlsOyd s .
{ Mdzs ofdD PPIs B stEH @ dzj ¢ Is @punyjEmdespd d .

l 5o toj 3 Oc detstis ] € I H i os@idzd @) jtiB ~ S5 H Pde'OMH3 Iste T
Codzs tstsfp®@tc O i3 s tc O 5 dzwCs S dgdeus) frfitpts {fj telhqgiidsty) t filpls s W dzd v
C sdzlgtdadrdy g8 R j S Ists o

1) tpi (Total Polarizationindex).

l e OL tc OB d3 BisHElgs & dzls thtsdpis s iy dzw  dtfistelsizz jo) 2 1s -
CslbOCH G OBJ)Votevds B fge N | diadlzy § SSfigzv te J tpi.Q WOy J dzd W
HOdzdAfsts SO L B is p tgtdsts tc j dzfffjactiz dzilsh  dEmusdzldstelis dzddedz | d3"
5§ 60t kotst 5 § 5 t5 0 xifk stz figas y | fiytidew © 4 d d |
ttOL o do O®v®EI- AN dzj € Is tlfQlg i€ i CRetstsj odzf) d t tdas i) Jsfh -
M sdzvtcd dP fsdhtcj H MY | Bedebels | dzfn d o ifdsstibsQ I8 Iz to dz
Otz h f dads 2w oAl S Oxifss | MY | udk Offyls | & d
B sEeBOdz] 2dz@teldz " J figlistey b dsizts dzv ) dfisteitsialzjcflt. Is € ©

2) v oY O dzv ydw .

CWWJjSClsdw s fijs'dzssB st zH b @Gy { Is jntkzy dap@zd
o df fiys[lis ts M ls tjvousl s dzv y o . | |

[ HodztsfY te d uidtste o § ¥ is ) gath ¥ s ® dzvpdde ff sl W b dzdzts |
MisH | e pQe§is] shse i BE fs et © sy JnfisiPhs s ©d O-
dzQ.ts1 Iss dgry j dgisq 1] st g dztb Wzvdgy ds@ ~ Hf Hicdyts@ df @G-
dzdlz tc 5 @ dzO ¥ daddpls)dedis@Rdzy y d d .

1 dzO ¥ dzis i s tedH LR dzva3tp o) dizt tc jdHSHf dp dzj H 2z & s jo 23z dzj

w% = —4,819 - IgPI + 3,2873 [2]
LHW%- I tots ol edzzO Y dajzaigPuisd®it dzw dztis2iz y d d ;
Pl-q dzH jf STz e L Oy d d
U tc O 9 dzivzef +4,819-1gPI+3,2873 ¢ tc j H T ls @ 5 dzts @ dfm3j -
s S HEsH e | H | g tez drO » dais b ts G5Bt dzdztsXzd idid s © j Is fiy:

93



dzO d BjB dzjnls ts 9 J t&dzchyffds fn tvy e sy g s dz! LI d@cdddziz O
H ¢ §izC Is to d uffj S Jdtsobig) s sSIBO Qi § L o tifvig jlsi p dzply ‘dzts iy ls
dztsl O §izif "' tc d B dzd L dLIsdE@iz| jozad] j .

3) DAR (Dielectric AbsorptionRatio).

s 54 W W d s jndslec BARG s L o tstipy gdddniss’| ffig edzalzO X dzj dzdzts fr
H 1l dzj CosttesidOUtlsst W W d g @dds" o @ Isf O o daj jdzd ¥
dzd Ui ] to tsIs dopLaag cta{ W debp (60 § S lf dizindd @ @@ ™ Is O dzd 2

DAR = R60/R15.

4) R dzH Jf Ssfiglzv te d RI @aladfizftionindex).

R dzH | it tdz" tc d PI@\pddrf’ ff sffjvO L Ofig () A E3e Hzth Mbzg ¢ Iste d ¢
2§ te) d Ol | ) SO feaisL k2 kg € BEd UG s s
f 5L o sy jj daf b5 § ) 80 to ff deds'zquiul) datf fg s O Is ey i Z2te
dL tsdz¥ y ddsQisig & dOgifezH jetOmn )y d Is 'daaxchy dstip@p dzj dad v
o § dzd e tfize ts Is g jah @00 § € I dizrindd) y @ dz@5jdm] W :

Pl = R60/R6002]

S5)u 5§ totsls d ¢ dAp dzefy d d

ey tetsisd g oz dzefypcfizf' S5 filpf dg O dff Gte O d3jistgjtspy, § -
ydoe O B g E tsf Ofrfpdizdec s joQazigistly CIstcd B gk 6 ts 0 O dz
[ dzzH 5B fiyfldpf@ dz! L sazPlddwtsf oy 8 tsBdfi e BN d yj M
i tottgHsd L d3j tecij ldasiw@stc O d3jj defeoCs | o to j dgj dzdptead WHAD 1§ tc O -
dzj daftyL d3tsyage’d MY 6 O d3fetsmls § 2 .

6) [ &3¢ sdusts dzv yd d

1 4 dzd ydogAsdnuste dzv y ddiisdg’ te- € digego ts Hs @ &S teokzOidisd W
R Ot OC Is Jqui . tzf) 56 iasTisChye s 5 SAUE 1 OC S dE G ls d
B34 dzj Ged B j tO@GE EEY .5 is 5 visdpddty 2] tednp@fiplgjsds-j
C s Mmdsvu ts dz"Huszh BozOSf s M) Is 5 W dAgiziddD B dz¥ H @)K I9IYE SBEB tcOL
dL d3j dzf tztys [p & OL " da@dd yfj W § © & s dzvCyifsief 3 -
mis o Oz dzl43]. .

NutsiEls Jdgyu¢

vBRIs] (T dls)skss® sL dzd ¢ Quuh @R H s lsdaLlss dvdys]-d
Iststcls 2 vojLlsi dzdzezg s s to ts tiztdztf a3ts HW dz ff digj akzlsdjdé Istcd yJ M
dzd ¥ 5o toj YfHdjfpisdptaizgzd Usotso@ByjS df@ j Bdz® o qriftisy tetsis d o -
dzj daff ¥V ts dzv  dosQisdg’ - @dzte &6 Dcs]ls ts efipy) Sy J toff 6 t6 O dzd -
UJ qlzﬂ&s,lﬂn Is § dz@_tj;' s W M\dcideLL.B d_szzrq’BBisEfl ts® 4 u@ﬁf]hﬁ;oﬁ-_
fls j @07 sH Y @@ & X Jf dsdfisds, etz | 02 O8] sz € bs tizg] -

U MEaiw j L s Ofp@Rf BESEHFezO0di] dZifeE gy fHMiso z®
BdNBHzZO o IsddgL " o O Gels igsts & B j YS].d e
2. R MM dzj v tnes@dadsyl Ldas{drCpB ) dzazdztzégd Is s H 6 d3dzj € -
sted uJaEcfpRtes ydd.

LB J HJIsj zs €0 1030 Is jdgis chiifistofiisddy e d b Ol dzj H s9 C
dzd fry ts ) Is o[ dizd] -1 4 18 142.03.2018 .

1 H O dzdzfsipiizg ® d4d. i3] toff wad & | A9j0A20186 ff totff s dzts ) ( -
Is j dz! detlz® y jlsigddsthj tc®Gielisy OohsjL citfetd® @ pAzd g4j s O -

94



B dRlsmtsj iedddrjjddx § diftsls dzj C IstetsH a d &3 Is fideepvj fls o dzw
dzf M) ls S tofsafds 05 M PBEBCS .
RL d3J te jodgdezdju d dz" : t OMmuddsdalzg yd dz" :
1) R-utsfftoslsdéuapdzyfil) Pl-d dzH j Sfgzw ted L Oyd d
sddtf dcts dzj Y 2IsC O
2) t-otcjdavdzj toq wasdrw - 2) DAR-C ts1 WW dmd4y dzsC Is
ts dzdztf dotis 3 3 2 1s € O e OBt ydd
3) DD-C 1 WW dud4 dzls € Is t
Mm¢ ste@L W H O
4) TPI-tsB 5 dzdzd @zH Jf TSfozv k&
L Oydd
5) C-Jj i3S tsonusts dzw y d tfistelzstzs
Yzl ¢ O
6) k-itstsis o j figthfigls Hfjtatxfdy
) Iz Isff ©fm Is tsdzdiae § tc ©
7) U-otejtgl dzOC MOYdd

v OB dfiIyO - S HHWDO Yeght tsdzls g f@adv -1 4 e

R,1 J &35 DOR |l DD u i C,dzn || dg¢ t,fpj ¢
A 17,82 1,445 1,89 10,2702 | 67,042 [22,33 |1428 | 397,92
B 17,62 1,407 | 2,02 3,459 594,65 | 23,2 144,6 | 408,78
C 119,18 1,446 | 1,9597 | 3,452 |63,076 [22,39 [132,9 |429,44

A OL

KpUTHUECKAR 0,1

COCTapeHHan sz//

CpeiHAR

ka=0.738
kn= 0,756
ke= 0,758

Xopowas 0,6
0,7

0,8
0,9

t qmtﬁzts%owwgucéwzowq & BHFd@CﬂdﬁrS:dZIS_thSdZW

{ yd ddfi@s sH hdsdzd € Is eBugiEdts 2

I'yd dziggils sd das{ gz y dinfdizptstpui i O B | 8z J2 dzd 090Q ds fy W
tcOBtslssMyf sftse dats j .

{ Mis Ols =eyjds Pic fig dzv y dis{dpdsty ey J dzts )R dzd oL QlgAsuni -
dzd jt§ tsTEEZ] tstec Hn dzts andsdh tc O dgfzdizg \inls o iz ) (S YR dzkz Ols G
yd.d

] sfiso € k2 odztStplsi O tc O o3 S listelzsatefts dezo Wiy s |
syJ ded oCOHIsfipESh OW .

95



rd Oc dzts g de&slise tsto bz H t &5 AN y jotiedets B § MY J yd dzo
dzOH | Nt ls2j C Istots dz) th)ef jolisg s nSifdidiE s dste lz H S -
o Odfe dzv p B UL ey dzj Y MFOds OG 1§ As WgO § o Walglef v | Is
dzO W W J € Is dpedgafriddf Otp@zs )lsiz] tcc smd Mmisj d&3" .

o dzO HJQ ts O o jinsstisas iy diatpts ostw dstis & H SpdA@didsdz’ L 5o O dz
COL dzd URglzls BH O C dzs i) B aDdsj s dzj € Is te@Byfi )€ e d o
f 5L o tedzvvjosf{ 55 | dzy d PuzeEH § ¥ § G L Ofzde dais iy ts o3
dL sdzvyeltee s g jod 6 e Hdctizdd dzgid MY cOo Gs sy @gdp dzv | |
s j tcO ldod sOdzE tis® O ®Lj'L 5§ O fig @& il s j{dg’j ,H Sl tc O
hODe Ote B dids g @1 dz@ ded teftstothisf dzO ¢ Isizd tedsft edf ' Is d v .

Jdlsj te®@Islztc

1) idetpal O OL O GRR @] H g B ded 5O ¢ detsanusts{ devd y drs|dpdetgPish dzts dzO ff s dzdzj d
dz' % 16 O dzfy ¥ 15 tc dp@sidystasfajz 1 Jidec) < LstistS 518 dzv 16 100 V5 dsda:l i dede@) 5 f M € O dzd
kz ud ditds?)j u’lgt;;lﬁjlslisp@dzd Yde®E0H.00.02/ 1 | dep alzj HzQdzj dzls dcdetoydd@s dz@ dg'fndzj H 59 O-
Is § dz' tgled @ § tdffdrisdjfists f) ¢ 20L3,

2.5dH0G [ Mslklts o, dz0o d ddm $1d.B,] fos ot .d dzts dste O dz W ts to-df Reldste{te o s H Mis o ts
LCMYy zz @ Og dets i ls qf to 5 ez&/HEEA'ls | to dx@dz detes O C Is PG ISTOA § to §f BXYHffdzj dzOte -
dots € © ) J H[GeAB]jVMIs o & tzezi @ y d O dzdsifiplsAscodztshffdsdftS aj tHad € Is to ts ts B SftctdzfH[t5[o O dad v
CRUUOMzS dgj to G tsR d v idze[de' dldgcge.. Is) fadztp o QH.. ,Is[.BdE OL ®ys@ OB e J 4 -
dzdz © dzO x gL dscw v BYfttatiidz | ¥ fp & fzts ds e @z W s to 3D s tis tis rtats wEas R dasv] . tc j2d2d. 2 tc ¢
T o 6368.

3.8 jtcj Bt smO dhW & tc i3Q It s/Bpd jwt.j toj B 63 £ SPL H Ols | d'HE R2
2013.0 360 .d :d¥SBN 978-5-383-008713

4duvod,] . ] ibcdffjchisa @ Oc dstHEsty€ HH g AdefdsOd W 3/} dgd. @ o d [ .:
C dzj tcc ts Ols B 2408 Is ,

96



#[ s ARY
Clrsvt{fvrmI RSO

R. I scOnglwls. i Ots! Chylslz to.
(14 Uzhiﬁtgﬂsfnfr]d?lzmﬁdcbi’ci te fif dj ldnitf 14z, B dzdfi2OGs Iz )
(A dzdoga [lulc RO RROGH i35 dzj dzMC J )
daryddrtidrvregdmr foull

] SHo SHdzB 8100 Is ts dzatzdgpls tgjts Mf) k@B Hztzg y d s dzd e s 0
99 5H dgecdj B jjf to v dsls ¢ B filsjd s asjB s,z H s © © detfiztizgghyf -
yd Odzd L d telsih 1O wzaldfplOs @ dziz B Y tizg o ts icdzB jiSiB' dzts
ts ) dz0 " g @' dzd WD Ishgd & O G s dz0NO d3j dod H 5 OC & Mls d
¢ diOls ydiis @ls ve &lf s  dizdh.O S B ¢ ez fis les iy dzO h gy @atzd Iz dzw -
Is 5 tc O dimff tc Iz ¢ df §i56 O dzd v dg® d3df dzdzy Gz © .

RMY sdz! L ffste Dalzd tf teB Bisls® to r detOg) Hsfp L d3ts ¥ Hataffis -
fdzj H s @dedivdzs H S ig B ) BeSsEg ®C j Otzts b o tsodzwifj tdsdzdzw s
L OO,ZE‘“?Z’;-‘SL GO 2y | dzs af i ® | fls & § dziizttasj tOL
e} B J .

v OB dztfig QzQfiyfrg € AGysHve tstetieB Bils ts o

1 OL 9 Oded {fdmods] J 1 tod d3j daj ded J

bolstsdsidsit sBld) " disL iy |[ Sdad Is 56 d dza jddadsim
o SHjdEtsB SIS |H] 2 MisgaQBipsiddtse |y d o OdaygMmis s visdedzH o
sz dzry© ) lsiEOzey derO
Bfsls

dzj f tcOodt sBslsEf cOo dzf dzgdfjstg] SHoO SHEANPdz] H 5B O
Ho Btz SistsMmizh j Mis a1 dfvingslOiengjtt fpdziz y d o Pizd § ts Hiplis -t

o j ¢ 5K N4 ded Is,ddif§f Ofj ded |

J
[
ddzd Olss tfdg'vt sB tsttcj H dzOL dz@adgy fif [ B ) dzlz y d ols@adzoB s {f to
sHdESB IS | sdz/ L 58 @dgdirts oE[aVts O & mistg @z |p § udjfs
UJ dedzts & ts figldids® ©' ff s ts odgdiafinidsded " o

| ZB sCtsdtsHt sB S j H dzO0L dz@ uplp @
o SHAEtSB SIST | B Sisdz® dzlz B f elzglzj o tsL df tz@iz0 Iz 3 defg ) dzj

dzO R 5 Hyjjddrfsjeo J € O

f ts
mdzj H

dzdly s ydsfn Oy d?2 gd4hd
1 OB dz¢ HLj @ l§ 5 dBfsit
e sd
Is 4

1 SH o tsHodgB JSi® " dzdho tf jo d d3j dajdsiadfcim € & dzfe d W d -
L dSsiQCw @MY tets i Istci@ffdis detzchadsdzdn dzlz 3 dfetHdadts] tets & Iz -
Nd ded B5.d g OMmfjCe® CojtgJ dada] & tc O[Ld W -

I dzwW W j CIsd & tztiz€ t§ d 5 dz( thotise tOHAE D ,dzdf @Ot SIS 5
B zOMA] b i 3s[j ~ dzd  Jsdse dgoflzdzts fiyls W d3d :

1) g ted3] Is d i dzt©ff) lgfiddOs f O H © Badowdzlz ldctis'B tlsd@W. Is 5 G 5
Bsc Y sdz' L g Qlaydipdz' de'dzil Is o wsde'tf jA{frie@s ¢ dz@ v
Zq dztsls pzj dzd W

2) @ ls ts 2 Yy ot lsiz j T didsen ¢ s & dzp dzafidk@ dziz B 1 di#f) -y
Is j delo dz" Y j dg@ tso j tor~ ths'fis @ls jndz'Odiztsdf i gz’ Ld®s O dzd
Is j tod Usdemistciz 8 Jy i T j Y difotes \} dfistidsts Is O ;

97



3) &5 B33z dzd & O W Sdededgs B Asts dzd) dgg 45 & LjdEES MEs id3
dzq o O s Oftz' (Bas d5asiz dad \ 6y tizg © k] gl to 15 2 fy sca“Brslsefts
f tod d3d dzfrefly g O dz'md'te Js nftf lisen@s & de'syf Iz iffd@slazQidie § L
Btsdz! BgzbtgHTr .

t OL o d isdi p s isdzB SdSHSO dzdalz R d3j dafdsf tc O o dzindzdzts O dzd J
Qo Is s dztscdgidlz Bris € tREED " dfiflf, s ) s dz@estize s M) tefthpdndeZj jH 59 O dz
d3ts te f) SHIEERCH O d3'Is s Hzts H 5 ) Is liz y @A Af 18 dzdddgi © 3" -
My j "tdg 1nlz dz'ols GlsiE® §f tc O o wizg dizef H Is s d yHiddEPe d O dz-
M ®Y On ff teinin d 20mYsdsidzsdigdss ] s @ s 3 G 0GY Gig[O)ls
¢l dlspefdzz yd o Bdf@PY20c s ¢ @cl).

MAPUAHCKASA BMAJAUHA: 3KCNEAULUWM B BE3AHY WcTounnk: ®oHa nepcneKkTUBHbIX Mcche, A0BaHNN

= 1000/  HAABOAHOE CYOHO
OBECMEYEHVA

MAHEBPUPYIOLUUA
— 2000 ABTOHOMHbI/ HEOBUTAEMbIV
ATIMAPAT «BUTSI3b-A»
PALINYC IEUCTBMSA - 150 KM

CAMBIE FHYEOKVIE TOYKM YETbIPEX OKEAHOB, METPbI

1225 N 5527
@  Tpennanpckoe Mope
(CeBepHbiit JlepoBuTsIn)

KAHANbI
CMELMANBHOM
CBA3K

3976 1 11 035
MapuaHckas BnaguHa
o (Twxuii okeaH)

3597 N 8742 ®

XKenob Myapto-Puko
(AtnanTnueckuit) 3711 N 7209 ®
«BUTA3L-[1» 3oHacknil xenob
(MHanickuin)

____________ AMNNAPAT «AUNCU YENEHLKEP»
©10898M JDKEMMC KSMEPOH, 2012 I
ABTOMATWUYECKW ATTAPAT

© 10902 M «HEPEW», CLUA, 2009 "

--------------------------------------
----------------------------------------------- ome
{ dMzHem D lstsdzizdzd 58 d s P HD B O ey QJtGIstler"L 1

OceanboticSVR-8di3ts ) g s lgf'mff 5 dz!' altOoyQ@ dts B g s HedgB dstls O
MOy p® ¢ tshyeOdhp s iy ts B didisfinde i H H asQOded ¥ Z deff 885 O ¢ -
Is Oddzgd dgj s H ts [ u.,u":‘m

t d fnlzté)?:eabotic§R\,L8( f SH o tcHsdzEBY j tc)

98



1 65 0dz0 dzd dzgf Ty 3t 'J jud W d W Jzfodt P fls S tej JzO* Is
OceanboticSVR-8 s H n 5 HH dttfsddfdfs H 9 ts HodzB dSiOd [j2lc O

L1 dIsd Soude” o dpdets? Wuseteis ) g Is dsdzO M § gzuid © dz
L d tcts 9 O dad® lsligd SJOER({ts tc Iz f f5 dyQizis B dz0 tc Iz yojLdiaf wo Y Ols |
 mis tc i2@ndmptsH 5§ i30.

2. Odzd {f z dzf Us@Acs Olisigds tg ts 2idardbh@icsSVR-8 dzts ) B 5 Is ¢
ts B 5 tc Iz HOtOedA dE 2 dzW dsLis@eedsfIdzdf) Iodgats 2 fifis b ® WfoigiL o S dzw ¥ Is
j gt B d #iOHO dvls@ Mtz ij | S BCHQAR] dzder @@ H j dad v .

3. dzl{ | UE Y d ¢ ESpdsls dzO L & ) ksts f dafstise Js ridadad
MY J € rddsH SRSt 10 O dsd 160 Is Y s dsts § Qsly 6§ 1§ -
dzd 83§ Mls 5§ 5 ditsys dzdf)siEfjjdzy @ @Mmeas - j S Istso .

4.0 tc O 9o @ M Is OredathoticSVR-8 di3ts ) Fthtc O o dyvffls O W
Is ts totz@ s © j to - i e j¥ i to s otfiskH ddARfs@s O o dxyj lsdimB ) ) -

g éugzz?@llﬂsﬂ @ @ezjsdgOimdzB k| Blgtse Mg @Y dztse § yd MC
N dL :

1 N i3ts s2@'O CHItY M Is 5 d YaBiCosaizts ¢ d B fas s © i dg® dgds -
tc j dzdzffiidst o ts ke 2B 4’ dzO HA@swist tzdizH ts ) Is OHs et 2. O d3' ~
Wo dzf BtsBzg &gV j B )Y i disits dzls oE@bdj ¢ o O defy iy JkE
dzd tets o Odzad v .

[ 0 Zr € s dzlg f g i MOz dDflachedey 1 of o j H Mis OB WP Is
W4 G Isd ofipfr S2fnAstBtc © o dayj edef®v] difdisiHog & Hicdis B 1S 4SO, § D &
OceanboticSVR-8.] stgj C tsiststej d dizlz " jlmigreeOiz » € s dds i jigldzts 2
Bs® j ¢z dzd toisdaf@dzdsdz! Lot as@ deds'is tizB B 1s O R

1.1 s ey dagdfinl @B dzs iz & ¢ s dzig & g kPO dzd tets o
dzd § sL o tSfdHjHS] tepd R sy dztfMis OB d dzH dzt§ ) [stc=iHW-

o s wiseB BIOP Mzt d d o d&3jcddde te-s H d dzOfdi3fdzd M S d =

2.1 " M POCHAY i3] dp dadlr y O j RN UMHo R S sdzls Iz t
dz,tst‘_@]o[f_r]lscjts@milz dzd_tsﬁgsﬁa@fdzqavmlsmbgtibmw J < Is_ttf;g': @&sHRd d
dudsy dzj EA{ Y O M P BOLUPS S U dids o Shuz) f Ishilso dv .

3.0 dziz yh j oLz} e t6 | Rdiaifsidd s ) Istg edgOm § J mitf ez § Is
Is 5y dztf ys O o dzp didj j dzth § &3 ts Hodzts dstisBstoLts dzy (BBlizj cdt
dzJ o 6 d totka Oftcts M s tc Qdef Iff ds@Atlzdzisy dzZOH Oy J .

4. vdzd ) j tedzj o st tSls g & Bz tzdzl) | g the(P $i3O Lz dzd tcts 9 O
f 5L o ssifvigdsdsq L istsdeq Is dajadii o 1S Hods'B ds st 515 -

s B Midkeslz jdis] y jesd s s dzts dftfzte g is § dzy d Istg @ Hds.s d

5.0 dzz y" j iBAddO 2 y§ § tsfilgls A @ dgmH o 2 = € ts dAg & g Kzfs d3ts 2
tcj G Iz dzd tetisp @AE[O NisE 5B 52 y d ©tistddsj @& Y @ z d3q
o d B tc Oyylsfisfe, ] MY | B tfaaRPis ] td2B & tf str o ts Hodzts dstis O -
dzd y diz fifdzts e d w -

1 jtoj n @ QS s mdglE § Sdeig f fg ezl 336 2 dzd tetfsth -O dzd W
9 j Hjdzxd 8)4.] sH j dzd tc B 5 @ dedzgidjatak

99



MBS to) & e P dMfis @ © d ¢ Ols j dzw

{ dMbaEs S &) 5 siHEs G difS seB Bk ¢ Ols | dv

v OC Gitc O s ddzd gslovdH 9 2 7 C s dadg & g Hzfesd & Xsdzd to
o Odalfws H o 56 tzgB BsEO] ud otdfjlds] ROHA WaBg dff dzd j P O Is
LW W J S Is do rddfstindzdgjCozddrd y@zio@ e H o SRtz J§ .

] yj izt ggtefmy j €OH o f iscf v s icdzs SdsasH £ Msjcdg s d3dz .
[ dzdzts G lpls Odgj L O d3j ded dgfn I3t Iz d3 j1 dizdzO W3 dpfdn dzj H 59 O da
SRtOdEC ok O M2 HY 1 € tsdztsd3d Y jefPl o ftielzdsvic i € ts 2
dd¥ cOMMlstczSIskzter .

l sty jotcj dgtsL H @ dzefi p ts HodsB dEts Bisj o 5 dz¢ y d tOEdzr 2
ts B dzOdrfpfigidz H 58§ P @dNES )6 tc O RIS & Qzts iz Tyfzrty y '
o MisC ts5d dzls | dzaiz i§ ldstiztOditigar s Is | dztj 50 diz® B § Odid
G dziz B dzgla) ts fylsp jf diztsR j C Iz .

JdlsjOlskzteO

1. dcjfap .0olstdstitzh g s uedss jsisq Mls jqdsj " des e d e ja,l .
sqfj tzjlef, Olso d [ eGBIsH .J fi. [0.¢ j ji§ ®.fClo @z Q0D5.T 3981
2. bedfjor,1isBdlsPiserd 5Ot OtdCdsdzs e te/Phrddrc d § 8,1 Oz Bisd

R dzdzO te f fidmslolsHs.d A .1 § 6 Jid €zZOH d 9 {5 ) zis €200051 Q681 .

100



¢ .

(/\d
sditavt usARRI [ udlp
1 {rlrr

sted Mzl L . ¢6.dydzv Shipdsyf 1o j 1§ .

dzg Pazf v [c1 RU[EC R EGH B dz] dzM € | )
R1 v cui[agzdl\aurl [ 1 R

1{uvu

l dzOhojtc j 38 tc § d3q Is jo L dzif tf § Wzts detis® dsds (s Istj t& ofits[es -O
| Ot d b UL @F@ROL ydOFot tots B’ h dzjedz® figls w o |
COU tets d3dz'Od3ddyd] tdYtB. s is ts Ist & jdad 1§ 1O & ds % H d fn) -
f dzd dzOtmddizFfiglB 4 | H  deWfstedloizy A3 F O dzdf 6z4 ¢ Iste tf dzd € d
B ¢ ¢ Is 2@ bECdZE O L to O [ te[ldGindlzj H O sdadiztsizigls B 52 s o
stse daf B dada® s eizd Y@zt GUgd o Is s B3O Is d L dfiad ezl @ dzdfL -
H st H d y d delg WeE A detb S8 85 s ts Islg >k Joaf € & ciae @zjj Is
g t;? dedslizirdzO N pi3df tofff j te J § dzfy lsoatshy'j nGhy tsjdkiaO® g 2
L
) sdidhits s wis§ g 34 dafndedspli~daf & dzlz wlsfode] § [z -
wls siadf B @V j o3 gzts o (j € st to Oaf if & ddy Jsdrjsts § jds Ols s 1
, DSOS B dzs i totsG 6 QAgdztz’) f tc 56 tc O dpdldctzdz@is dj Y J M
dzd § 2z d¢VOsodeaS s f g OB ez UG H Mistes§ sz -
lsidszH B sktss o d tzdzis ) dztigHodse OB s | j C -
a5 dzlshECteds ts tedststiftic | H fi)ls ® § GxlyfgUsH ts to tupj d2ts § Je DO
OCIsdafdgd uPHEdoadertgr,o s Oz M Ody Hallz |
dafisff . 1) s W o dzp wzm| Bipltse | M iste § tddBaizds g dialAfSyds d3j dzj dzd
4 ts Mg tei Jin ld3g ~ O dzd of eyltsd3 O Is dtts @zl thdf I St ls O Is -
fjlstts o O dedez A SR s i B s fIs 2 f tlztz® sHidzel
B34 fipts 5 B ts IShPEsHYls © g de'd *daisjdz" pftejd H i3ls 8 BIstsls j = dad
T Odzd¥F QC BE OL ' @z® slsfipz ' j M ldzadlins s v I4f jisdz! tedp @ dzts ) |
otcOL o & dzid B tff Gstslalf 30 tztf gisjam fiis 5B dzOMis d .

1 X8z Hig G dssd@,j dasts Bte O ¢ dzid d ) dasindzg o dz" =
¢ s dzf) Is ot e RS ts IsHj EiE Cdid y jlztaf @ 8 dzO fif s 25 ddj dzd v .
L Qo dMmdelsfigls f 5o @R cdrfigy sdz' L 8B ©UEPY dzd ydz' d:
C sdzd ud s p sfizzisB ©B O MGO L dzts s B &) LmdD delfdfu § 5 8z d3(
Mistelz ¢ Wdtedsd ez B3S S fiplaffsizs  jdgidjodsly to j H J tfiAG Eaff 1] -
o tSH dIsj drf { dEijlCdls d o Czts figis B 6 6 dz$ to jsis dd©OH) b ds,ts
f totsd3r h dbff tdastafsij o ts3y fy lsfoyte] fiph) § dsqte B f) dziz 3 jd.0 O dzd

{ OL dzst5B 2 @S aftligiH o d 3 O b dvClsds@HO 0 90k dls@n W
ts ) dats elsdg {§Q): te § dztsffigdz'd j dels d td zjstd jddgthiisdg” {if) slzrfo d ¥ dats -
Misfitc | H dzO L ez®tfyjj el d3j 5 B tlzg & dOKCEOBY jL 2As ddsO dzd f &z dzw -
ststd@izte j MY J AdacQ e dopd dpefigoOizd | bas Y& dilz 1Y teds -
fi)ls tc O dafitisLo <Ot dRke W5 ) Isdflapl AL d Y 6 ¢ 2 disds to s dz'd | dzls d -
izt " tjls ] 4§ daefo d disfyly diGF Usdzj dzfp thzd § dzlds@®By djdh Is ©
f totsfls tc © defils goidifijo S B BB L o A 6 Botrdsj' dzlstOryidjj R1s O,
2O tc i s U d § @t § D€ dzd tu gl Baff L o5 dz% 1620 € dzis dzO .
RLo ™ M jMm¢ OLm@zpdztgdsc Oo d dtcdp® Wzlts® Y ¥ asjont j ude O,

=7 Rl SO R

§ST 0208 0 =
@

E'WS""DIUTQ-&-WQ- X F oIz °F
8 ga

Red

101



Mwsted J dals d to &34 & @dgd Lods@der]), RO | tc | d3f s tz] t§HSJOM -
14 ude ®j ts ez tggel Gdzd 230 d3d S

[ OL e OB gk Ptizzj Is dgtg HNHHdd3ts dzf) Is tadlstesairyly te j d3j " § dzd
sBi jEOGAR] { 2 dzd & iz GstedrOffdste B s 18 @ats &idr ) digl] dzd d3lz d3
Is tetffj to j dztinfisdp ] sizfo d 3 dzizfiplsg j 6" | dzff3Oafasfec® dstfpds ts o
4 dzlzizlz yh JdE g dzj 30 Is diwiidfrpgCrfdsd uHj Gt O y O figfldijz ©

i sdz' L lmesly figvdzdzd IsHj ©B @ nsde’ { i) szdo d y dztsfiflisd o s dzv j§ |
ftotsH | dB b djsitsy gOglzd §f 2 ROGHPES dzs dag et j § W Isls o
d dzif o J dzd WS dedeite finly s dede"OH O I 5B -~ SBH BEE WIS 8 Ols
YlsisOCfsi2 dzio | dz@ Ufifczts 3 dzS e is todf ) 5 df disBasts s L  tot
& Odzdgf - 2} ds | o |

[ ©C Mmd &30Us dizfs\ Jsfipls g Bzls  tdidss jhfdfidzqd d 4 diag sl dh s H d -
3" wdmt Isd diz30 tzO dztsilpts fiyls O iz gzl B ¥ yslheiz b j M ls ofrpzw & Is
d My sdz' L 1§ af CzledBZOR ff WisipSid j udot©e M daiB|s tjce s
COdgO@ dzd f 2 dasIS tigidr@istc s H S A s @ A O d fzpdist j dzH d € 2 dz
dzr &M J2P

[ J nOdzdzOdzd {f z daf dgrsic@ls tc d @ tzB Es Ol ® s i3 dzj ¢ M dzt
b fiyls to ts Asg g e P taifii o d ¢ Ols J¥ dzidateigif ¢ f It 5 ) Iscfsid Is
dzj MC sdifs § H § dzj daalz] dan B OL 53¢ &2 dap O Is duuig iy et 2
51 dzO Y fodpo t5 HEEDMA,{ Iz dzv Btttz Holts ff @ detfjjtalgj 5B S SH( -
GssmMiBe,) HME g @dsd o d3). J dad ¥ _

[ dzesB J MY J g figdsf O Iststadaiz@dplsdm Is € @) dzd{ §f & dfdg]ts tc ©
d3j dzv stdOmwlzd YEztizijflstck S id o z C stz fori dzO L wiaaQLdesj h j -
ded ¥ Miza dafCots BY Sz dzs tsis d L d this @ gafgis?te dzrdzii d3d dzls
Bscldz] Bz B ERECA QCUQPE OOz, § -G BH6;
dztSu%fndzisa@Hm@[Q &z @Y J

[ §rnOdafQal] § z dzy ¥ o Gsczdoraifitg] toj d3d Y ted ¥ dals Oy d
mOBmewQMMM@JJQEQGLOHHMQ@BBﬂﬁ@mBm@@m o
ftcj HiNlsHs Bagdtsc M ¢ i3k tzig Kzic @ dzfddg & JOdimnj A OL tcr o -
dzsR d dzj dIChisCdplRtc z ¢ B to ts 2

dze r f 5 dzddyg Jdedzts dzts G e tfy, ) @ giee2ts § s dzdzd Ist] teks iz -~
OB s @dddE  fls te JiO=s HilsE dgj da goligififvs it j H Mis o j
Od di3sts H JiZBBlS o jtf@Islzd § Iz dzd t6 s @dgtftslz " j fls ajgzy j Is
dz' L is® D& idzd M i s ) fBdeff)fdgdy'd © dzd L ddedz-o O da
dzls O
gt B Sdssdrs Yoy jlstsVO L dzts ts B itcdR ) dig tefsts j, H | -
dzC y d s de@fez dzfg ) is'd § Hztf Gipls (3jockIslrs vedyils
iz Mmisdhpts y dzj depdze] ¥ iyt g Hoedeh ldgd, i Is § 3’

5, Y O eli3ts ¢ fscfelf | to j HIOUHEIS to s dzfizfs (B * ¥ sz '
dzgmmmm; &z Ols Yo @24 s § to ds"Cldsdzy OMicj & .
sHEd Qdfdzmistc z B azisists p H dzO L bz’ s dzdg] =izg-w
| SdZORIOQTYBCOR 8B0Is) Cdsdzihs St OO/ d& & @ -

e dgj h dzg 2z LON d h GediEz Is to £ dzdigf js dzlj fdalslsiddzj d3j dz-

O g N
® 0 8’-9,'_8—1
O® 11 " NS

=

a =
¢ SufSo

ﬁgN’W

O dz
tSeH
)

GPTR=Dg IFQT
QSO“’*H&?‘_
5§ 0 g5 aq.

102



Isromtse ¢ & ¥ detichigis dada¥ L Isizts ts B lie i todis BjtS 1) 4 &5 fn s B 2= ~
f s dzagvdste s ) 3 € ©Bo®OL dzd BEzzOMIs W 3 .

l tcOL dzd igtizi & @A disyff s dz' L dzdztisdnty s B ® dzfiids tlzt€ -y d d
B Sisfgle dzd ¢ O dz'indz"j dgqzifizs H o  » ditd fij Isycff, @Pda Odgtds d te ts © O dadk
i S@ G dzC to jL IO QEd . tc d offfj tsts d3r h dzj dudAfs ) diz Lolisss lidiis
d3dzts ¢ 5y d M dajsdeds’ | dged 38 B 30 dzd § Iz dzv nedsdpsE0-M Y | -
Ud o QFEON" J o 2D P 1o g J it { 15 czdliliafivtizy 3 16 O-
ydip steheg O ez ddedsyjdgde s d L o 5H figusfadgditzdg]. A d -
yd dzmBb 2t sdz! ucssslidfipr s B s Y detsdsd & ¢ s eizd -
fzdzVv Isteis o ts dzWHeshC dsdp te @ ds dAdadzis y tettgf© yfgdgO ¢ i d dzO dz
dztsB ts ydzts th B 5630 " HA] tddz 3 gtz d dztc tBlg1s .0 CUQE " dzj M s -
M’ g5t ¢ i B B b5 dsy O Cstaialaf s to E ) f € clad] Wy Gidgalsty  J ciaj 2
51 o d > dais i lf J 1 \iclo JON IS G5O dafs § t | to tisek Qg Jdazd Iz -
Cdftej f Wisbsyf 6 d dsHg 'its dzfls tidas 4 B) s ezfg Is toz € By 1 2
Ists59 Oy HAVs s stsh § B3] L d tatEd ©dzOte s df tesd d3j 4 dad v
HOY.

[ Odzdss 2L tts@L dzd § zizf Is otz t€ By ®ded § Iz dzf flstésdoastoH ts o
o tfdrvdgdgsizts ¢ ts ts dstg @ wdaf] jutg JMhS JJddnd ,ts dz!  Lolic j9als 5 -
d?td(fzﬁéifnci o 5L dsHpdg LFOH P AL dzd fgz] § ff sadeddts fils d
Ctsdefls totlz € njof B fiigts £ is QotBISS s 16 & d d3C0R' Qdifds o ts 9 O dz
ts dz$ to jEsiyiaztge 6 | B ts of Gedfdirts ) B zglRtD o s s BOIS L O
dL o ®3y flsfayd uzh § § Pulaf{d) M dzj H Bls Widae dzs H SdsZ § dz'
"0 et Is " ©lsts § i) dadasdglstd ) OO * -
B 516 s dzf Is etz S Byt [ Afiste d © tSwilssmB 8 § MY § Y Y I5 € Is ffeo jdats-]
s O MidiasdeS y Jd s dzdotct®a @xipiy izl E&Odcigfvthdz! L so Odzd v .

[dlsj OO

1. Ste! jJodur .{ Mz e B BIs tsls jumydgdSaffiasjin -8 3fjj d L HY jjtdc O HisHwl B. -1 ml
1 ijsjteBlzted633.01 0.

2.2 On 9 st i g tdoB, ) M ls PAEB I B30 IS[dL Bjyddlsfteds digde t22fg Jifes s d §/0- o Stets -
Mis 8§ dzj ¢ IsldgjtsCdh) ISHS@ W @ dB:f 1 )i s tc O ) dziy WadAnEiddsdzts © © y d) 6 dz@HEET 110
o0 ®d ¥y sH fif ldcasjydzdgiiEsod dzts M ls & 1§ ) dzgl H e AsdafiZO Is Az’ f tstised ©
9 sH Mis o fij) ddudy JAs. s tc O Isfisdc@E 1R Yl asfes fHtsB dsite J H .6 .f SR3O0dds 8- L .Y ts.
0 4l BRLHOIj dzf HH2022.0 192f).d:dd. ( v yJ B Wzl Bt JAdz' dz@is j e Olskztc Q) .

5. u.sted izl . ¢6.d fdviflkyes | § SH .

(WdddpPdazfblcy RO [ ¢ RoEY i3tsdzj dzin € j )
g}l JeJIRguueut [Bewld ¢l [ 1 RC
tdrfvfovr iR ReRBUL [ OfR

R Lz W Jitplsif O iz B85 to SR 1ps@o dejsazdgisitstisl U j 1§ ff ksif 30 -
d5clf to 15 B tofy KOG s ¢ if dzQ 1B & glzls LM tels J ¢ o @ Q[ afz] -
dz J¥ W dzis e | W iy 05t 2z da iy dsiotm ey 1 jiodsj2ds) dals
Mtse to] d3jsdadzeas s e e b 6 &ijsisinG O

]l sB &ZOWgtsgtsistsis 9 F dag LAY ts 6 ) dzts 9LdD H Aifdfs O 9 dzj dzd
2 t6 Qo dejidddjy b dz BB RO Ho ddi G At H  dzd 550 O
Z{ tcOo dtjtcdzdf jfteddpdis B2 6 | Mis o K s RlHY tc O o dajddpgf W | -
dz ¥ Is f D HogSY GO s e By H &z SEded L 1S ds:

103

@mz)u:h:l:ll—

f ts
Is J
Is d
] ts
f to
fyls



1.1 s § fi wRisides otff €Oy EHigOe dzj dad v @

-0 9 Is s B3O Is df jichifXotsty fdaw(Q o daifndzd W) Mls & gz B s BB 6 5
o B3j h Ols julf dyseptjB Bdzs s s BOIsdL dtetso Odz.

- olssBOIs d L oAl Oz tmsji B fipls Pulsasikols d L s
i toldls Hafg 5 B » tzHYdOEESjddzs 8 ga& OS¢ S Isfgdels 2 Oyd v - .

-1 2y deyfitc O o dizj fdm(Q o: deindzd i s alzgzy S g Htiflsje-d dzd
tcOstsEtststeic d dzd PN sda™ {f s dlias 3@das | O dz'o detg dfzj -
dzd .

2.1 s d Pleze s te@aslsiOiz O Is def jtdiflotslzj dzd W

-l tesctc Odzdgdet® p dig ipdigistc © 9 diyojtds fg Yy d3j ded@ HASYdz-
dz" dfdtce 56 16 O RPBEPdsE/stod B BOGEHY $J H JAfssE | 1] ded § -

-0 HOY Is dofdmsQ o dij qiyl§lg: fROO o dajf dedn“s{a di) dg'o lss'd
f Otc O3y OtzE stc s f30 dz'otdzisdg) Wds[S O H O Is d tc Sdg Pew W
h d 3ty ) dzts ef diAf ez j B 50. Odzed ¥ 3

- R dzls § dzdzj § &ziAf Gedd o oidtg jeta(tgts 3 Jsis 2 Y O Y e dzd &3O Is !
tgj h j da@s'h dz®alzd difCLEZ ¥ O & ji ite O difj t§ cdzlz | szl @.

3 IsdtHd dy j ded W :

-1 4 o] o 8 tetizls biztdf dptdje)dajoddchijfdadsid M B G JiIsC d =
d L d3j dafdigdftc j teg jaad@ts H | de@dzdivi d @adAfisL dydd .

-1 d M€ te Jf isdzts{ jy d s fladzB g dinitiedsiiste § o34 Ms@g HsAEY'@ -

H O dzdstts2y € Hite Iz dzd € 5 1s shte® et o to j H © O te 6l jodzH dats
dzgzdz' Isits y ¢ O d3.

-1 d M€ e Jylsfdatsigizdf tsjO o dinjtdrdfsiste § d3fin @y ds¢ dzd yd M
steOj C Iots tf dsohsdavdwR i € O KA te H @@ sy Hdz o X j dzd W .

4.1 » d elf tOo dzf j Wi & dzdz" = :

-0 § 6 Oo dijtsizfsp J(dfdELaRf yd 4 2 ) .

-0 f tt Qo dpjCdedeits s+ & .

-0 § t6 O o dpjdddafsgBts 3 dzk s d3)

Clsdgj Is Wt tc O 9 dgOdgdetsds| dzd tc zts dzdgty G dzfistf tsdz! L 59 Ols
oteOL dzd iy F Is @ didf § & O o dejOdzdfrd Wdss whe/H  ddQ@ifQ dsf) -
Htso Olsf fMdzj H 5o Ol jj i datits iPigERvIs 5B 1B O o dsjB dzdyrdzts
shizh j inis ity Bts iisifste | H jJ D dgddy tddYIstdso dzj dzd v .

{ § Odzd 100 w1 d to s § @ detiptivtstzts s 53" | M ls aygzic j b5 v
J Gos ¥ s dzdzd lsizjj d2'Od2IY 'Ot BIstes§ fts p Do dHE Isk=fwr, j
w o dzv sslsmw C d3OQdgd {f &z dzd B)tsdn® dAhdulyIsQ aldiz ts df @lése LO dzdzts -
G 1§ t5 dzls tatsizhl. t§ usQ Mfstesd a3 dzl ks i s & i) s @9 deds's 5 1s O 3
H daizO B dz¢ HLjQHEg Va5 ) | & b5 O RBthls o o3 vimidsdiiisy d ts fiptfdedzd) |, Is
OL tcOB Ok By @Y i) Gidzs dzts ¢ g difi) B)OERS B gy L Od B H j 2
fls offwd dzts o-§ f Jst30 IsasQedsédig P & O o dijedzdydl MlndsisEs tc § H -
MisOo g plisR s dt B W | C Is dhef dzgAsRizls tetsdr's Is 515 j 7 dzd U J
Mmdmlis | EOQEBG jolpdgs z 0y 5 EHE] B ZQoldds'dzicd@de@ Pic v -

B @E3] " Ols jwg dydses JO& O.

[ dz¥ Is s&E s s to ts 2 Wntfste @d- ddgtzZW™ Islz y Is jods) j o 5L d3ts ) dzf

e HBOLYICOH OB IG s I ds2 ME Y § 6 Plsjsdejlsdryj - -

104



joziziz O Bz s & &8 d3] ¥ Iz IoftssuidissycjidgdsvO,dz0 ez @ O
4ﬂ®su¢%BmBL@KMMMw$¢HmwmmBmw@B$

G @G dzv jogssdzds] z dpv@s fg te® ds jg Azl s to dgO Yo dzd -

! ligts Jo ts 2 tinasfig fisu d IS s alzO galf tc d o kO] § Iz diy de@sHs-O
J B 2t Meisi i34 o Pezth Jpjc@ AT . f d3tc O 3O dgis 6 OB Oted Is
“ 1 Vs b ¢ Qd ) dzd sk figds telzs DM@ dz JsagO i) o @ GH D -
BOddf zezf ses” Higd fHRE e O dA]. de@'€C d gadztso Oy d d
@ stelds ylg O o dzfsdif Wi W § € Is dff &z ezs ey dg' dzlg, U f ©Y Is t5 d3

Y dztf s eizC y d ts dz@dz's dstisfipls' | ~fgEdnusl JIHS. d -

L BB d dzitedz’B Tstststo ts Bzdgdstc s BB EAfEE ZOH r o @ jol&figw
Yomisjsdels 4 & 2AzzIf & Oo drjtidds L. ts dzd  jefig B sslsfipdzO N | dz
Lodzj € Is to gyl taisf? fizlf sc@dydif] sy’ WD MY sl 6 @ tzp dzts
s O OIS dzj € Is tolisfidss 5 & fits © © dizdgftc s to sy g @ i fs o dats 2
dzv stists B St O E3ts 190 lis s dat$ ezdactc v B3 5 tizls tafy dMs auj LN Q). -
fls o ftigst dzj S bt Ml BG6 ¥ s OO dejsdedsVistODdic O B tsdz@ dzdz’
f ded © 3OIs dSiLAEHY o H dzO L daOdafj frpifcis dg' L etisef odpddzfn Bzts -

o d MssQCEKL o o s sd el § Y 1 g gida)]

dtod Bd §f Bazc s tc Pl dztisazO Is ] eI osdgjEis{dyO H dffjs2 1 j 2
f zdzv tcdetb g liz! E I o ls fi) 1 O W3tistiz® § dnjC dads|ts, s ts BEjsdzj H Iz & Is
ftcj Ho Oted I®jH @difiiastsiy tc CifipOsize s to  [ISHRPAE. Hsts B © OIS ¢
a34 YO jelsfigiszd d3Gdaci Oy Is d ¢ qlakzlsijE dsdzjO dz'zdgtiedd dzy lsz © |
fne dHdlsi demigissg ERAgNdza o Gdisdded f B [P O Is dfrpdd Is= 3.
"R dzls j dzozj € lizbc@sdzitg dim sl @ j H | Gpeizis ls ipsiindsH @ 6z B s -
tor giscizislas iz j fiylsiotal]lcle f H30 Hzf W30 o dfj Istmfsvy dzts 0 dzts d3
L Oo defijaPlls yd € sl sipts § d E@s s OB O 4" j ote® sdflsy Eztizgi2). j
] ds dzts M jlsdgdtfcfise of ¥ jodgdfvis § o © ezl bzt deOjo)dzjs&Py " o O
9" Ms OE s z O dz'd detcidd®o daizj § tc j tcH 8 dzd JjLARWO fif lsckg BH -

f tsyls dls g tsdes cfdted dzts ) jedadgvcs B ko I)ig W O Bs@dzts i ls !

f dzO o datsofipisy j dzd W .

- YsEOMOEEBOs dzf j ] H3j HAllas © 9 dzjsdiafsyy j (dadftg Ld3f y d -
d 28 Mis Ofb tipd dgzO d B teddjinif to ts ) Is teif) dejtsdadf B0 o dig fighasf-
B j dzolatsOH OB F B Iz vshsduiAfsts s Y d s dzdsists o) @slasyoH. | 2

o3 lsttsdm f tc @9 dfjdgedfustisdn s B | dzflzts it 5B ~ HafddEs, o Ols -
sSlslsOdzS S5 Q% i Y ) B R Satez f P O o3 Istaatols. dzds d30 dzd j
dz® ) dats sHdernjls ts dodshy keeD@zdta Q) LdEFd'iEa mtSH 59

1. b olstsBOIs d1f jeiPD telzjj dzd j :

ltej ddi3zh j Mise O:

-l BB g e Is ts dzts dfdiEssigddsd Y B dz$ y d s dzgf jadgjotoBls-
nsHd ;3RS v dadalsjchtsO Is | gz dptis ey BY® L o tsedzwifj ¥sdzoiz® Is
HOW@o Is s dztief dgifog3 ] - _ _ _

-1 o h jfdEltgd L o SH  Ishjodis =irsAdsddL: d fipdsip O Malzs g I
OB BOHWY | ¢ By datisdpdsfizizd L dptadzi Wd3j dzzls fed2d " -

f 5 dzdzg dadi jO .

ﬁlﬁ“:

R2TERBIT
oF -

GISrXgpeoss
A= 00+ 0T 0

105



-0 dsj dz' N G dEfI§Od B ISE N C Suizj € Jr ath o dzd ds@eaudifipies o
s BUid 1l 55O ls f YLB B 6 b D 515 gl
B ts .

MisOIs¢ d:

[ 6 Odkd Updfls Digdy q &) dzj HAf disch dPs v o dzj dad
iy d W ding dslz T dsXs B30 Is )T Jnfly Gtk g b sz Ay ke iz -
dgeP 1 O f ISy viarfiizjssdsds o § Is s iz § dizd] .

-l T ML @S tecdBEOL to O g dfislAc B © IOH @deds js BOIsd yJ M
Jieqg BtizqG) tdsts dpdas j~d3j dztizd BzO dzinidsjo fi) L dA@IDL tc O Is € 2
P s tc i dz©g Wz dz

9 Istsdz30OIs d L dztf seDO diiptslzy] J

Jddizh j mMlse O:

dz@sjefy R Is ts dzts d3dz® 5 tzls 6 & @ ndg:.dowdsts OIS L d tots
s § tgL o Stim b 5 of dec ISP dslz 1 G oijdsD RO Is dfia ] @ etsclzjts-
o 5L d3tsy datsdf)ls Gls juig' dodseeffjOdzp s - 5H d dss Mmis d .

1d B € tsdifisy to O dg el Qlsigs B OL  z@ BB is{lin s | ds'
tgeec; My b elso | dsdddg © My demls O -
J

MisOlsC d:

[Us et " ditichyfly sty § md) " Ols § dizj s vtipdf B € d
ff%@ﬁmwmm@msﬂstsx Isdo Lidds o | dzOIs jegzt dz'
X dzte if lzls | & tesOmLdH{CipEdiils U G ls d Qeds 8 BOIs d L O
} 5 5 ls dpdeasty & ts d tef te] aldB ey i€ B3] ofs dzjudzléBts g | Is

L @@te@lsdzs

| Mls
Qﬁﬁ]isdzlstg[lﬂjdglte(ﬁysmmlsmqﬁIsdz,lststsdzq’telsa
" i) b tiots] dizq] €5P's J elzef O dz'e dets dig ) cizd .
@sdz' L sk Qdatffgfc. O 0 dgjOdpthgsdz g Belg ¥ Is d o -
dzt'dtsdzwmﬁﬁ B0 Od o Oy jdc Olststc O.
1 JHBMISOIE (:
-l ceOdday g L o 5H d I jrdy denGaf digisded Js s3] -
dzj 4w W j € IsdfolzgzH dgj dzdg) @ o dzp@afls s &3O Isd L d s b © dzz: «
d3ds Mts B jf dzdiis f ts dzdi ddisPpddzO R Oy .
-t d MG ditsup) MEEB 5E3] " Ols | ay fipsaysS @ deo LMisd
sh d B OB OH j 65 § OB dzdz) Ozd @S B Jif deddtds 5 d3dzgf ded d
Mo Mg zDydw - .
utso toj djcdRdzts oldsBjsistsis g & @ ¢ &0/ jolstzts § o 3 § alzd
dzO § tc O o diA fiad df’ L dsfig OAg(fiyIs o fzdzdizizd & BfED o S5 BOISd L O
oz tc Oo dejsdzdsds tsis | ~ dpdf Yo Wdj deglidsd dzp iy Oo d MRS MIs d
C t5dz6 to LR Jitdc d d3j dAfl sad A &l f tc O 9o diy wiadt IsiEdsogdz Is
L dz0 y d Istg @Qlz' ddefsylOds ' S ls fig dzlz HlOW jmB Hf j @@ s ts dzts dzdats )
df s B 2 g ma g 8®H O f Is@fu oi¥f] dzv © & if disryefq v ¢f3ts dadzj dzd

o]
dm

(‘.’J

;_mq:
ﬁ’R-WI
EGQQ—EWM

E*LN
Agggs

Sal g

0o, o

B D

o

(L]

o8

O

O

Q—.

3]
@
=
B
ol «- %
5‘

106



i dzts Y dzOF Prys & ddds & Ot i & B jo fptizfs il e | B boj e Ow
Istsydef gL Od d3s H Il ndzte af i & F B s s H @IS ME Py dzets
Ists 30 1Is d L d tdiifofrflsigdiesi@iglk ,dztsflig tg - tc Cloky dpldstd Hstlzy  H3j " d -
9 Ols § gz 5B - 5H d dstsfstigic O dzjOR® s OPB jr Odo' =z ds
d3dzts GoBRozO figlsity B j B kijcldive jodzd2@ dyctfoe € & is o dzdy ¢ d

h§ dzd 2 .

J dlsj cOlskztcO
1.7 J dzg€ juwoJd .y desotf tc O o diOdAf{ z dzv \ 6 ts BzGetidzd j B s s/madfi) d8 J o df ..
Shj dzbtisse HDSQS ) J deS J ¢ WO, dzOBB2-jdL 8 .f sMC:$ Qv d3. Ok d3RHI
480 & ISBN 5-70382567-9.

2.5 dzd dgise [ ON dzff dz { 5B SIsd L d tisty & Qiapdizsjctdtsuds fipkgd®imts & Is d y Adg&{ difho Ote -
CjuyjBesfitsd Byjd L Hyls,jotcd 1B .R:L H Ols j dzf HEA0E,8 236 d db ( v Y B ezt -

LsBf jyd Ot lgzDeOlkztc0) .
0. | Stetsy fHfbzelz8 . f Ot ChylalzQY te .
(W ddzd Paz[lfc1 RO C RO®E & A5 dzj de € j)

oyt s doftlos fovoozamaf [IRYMII I IYOPBLIM
HRUUVLOARE

t SBBIBOBOEIY dg ytej L o yBd dzz © Wdovj H,dzO L de@zy j dz
9" § t5dzdeiQEgONE M IS tc | dIDTGazEHACJVEs B O -~ SHW dsd3 dz dzd
o Mdzkz YiP® 3 O tOD O @@ H j te dzB F § Sds@Lnts Iz h 1j LD dEcfts?m) dz g
L § d3dzd Is ted Hitg IzE[DAs O My Is te ts Wind{ ts 2 @ et s . ystatpdzO N | dz’
My 4 ud Odzn Gels ugd SSOQRE, to @ dgP dzd § 2 dzv Is Grs@ AN § J W dac
or ljisdzdzJQBq@ngn_lstGJ dj@fdzjztslzr dw .

U te ] B s ofQaigdh v o wiztity Qi) i d3Ols o i  BHBEES o

lajL s Omdes Mmls

21 OHY ) des s

3.1dB SCtsMis! .

5,[ Odzy 9 to] dzdzts s

6.0 9 Is sasls .

1ISHithdzlS|glstds®Bisl$)Cddz¢Gdu'\ﬁz@/cthdztst drC fatf tsfj dzj
oL rug@ayﬁedkjst;dswamgs@{?ﬂst dicofs B Bldz’dz! HiSL j t6F
Ut :

t Mzt G = C o d H O tstBaslisdzt fius-¢ 1 ;
B Jo ts B-ASbsdz! Hug1 Rdgls W 3 ¥ de'sBuUsHs 1

107



{ SEEOB sl OFEMyds aydey & o ¥ WRRAsde O kG S0t d 2 dz’ 7
ttsB b hREY dazOMMd W d Wits®a @ td] IsVjdgsO ¢ § B¢ :
o' § sdzdet PBYPQOtcOC Is | Gl ik dg® detdulsd ' jtc d A3 dg¥ & Is W
L ls 6% B S(ISORNT2].

{ O d3tyf lsstel feds® @zff HZEO MMV € Oyd & .

AP

POBOTEI ANA

POBOTbI-PA3BEQHVKY CNACEHVISI POBOTbI-CAMEPbI
V1 3BAKYALIM
POBOTHI ANNA POBOTbI ANA YACTKN
TYIWEHNS
A 1 BOCCTAHOBMEHMWS

{ 2SS TOMNMdY G OgdR ez Els s o

1. t sB®EdOL 9 j HifYY L H{dzO L dz@iayg fgdh dzj H ste o@4] def -
Stelz H dzts H 1S B i@ € d o5y @ity ls | oY § s @B, 0 O dzd
Iz ) dzts & fs'y bH' =2 fn) Is[odgdR f) dzO " tg @a' dzd figles jdzolf) Is el d3¢h tc O
d dev tste dzfdyded) § &Y tc Ol toBByzk

t d MEz3Ee IS HAWOL 9 § HOPASS dztizts B-s®L o J H Yd & ;
B Jo sBts®L 9 jiHI2 ] ¢

2.1 B SHszl iz M | dz'Oteddz y darczf s ' h jBdgdivs ff O fgdzts fyls
BSto! fptg e dzvydizO o dg'j jadls dis B 5ls ®§ dzé Y ®“Blg fiy s § O fny dats i)

108



fjehsdeOz0mstciskPc d totso G didiv,C Is d ol fryj s »
Bts dzd Is tsdeCdtidzls] a®itpg Is 2 Oy dsjtRis  Otc O.

ClstbtsB SO L H j dalz@iAg figke tSlstw] f tdsB Hfldgy O to dadteCisidz’
Haszh j dide Otciip@ s ste tizs fflisy Otcdad BtslsdL Jieso O
b fls O dfs®Cafts 5 1s b he gl v

iR Tl -

A Ll Wi

Q) B )
t d mMiz4ks OB wlshidz h | dfdyvy OO B-ffstlsy O te dzd € ;
BHcwddylzh | tfizg ¥ Oachip® Bts H detisB-tstsy Otc dzd € ;

CsBBlsdL iz OdftEIDctsIsizh j dad W

3.1 5B Gy OM f dzd OS daprdgdase J MY By LA O ) dzts M
dz¢ H Qe L o' RPlde Oy G ¢FPL S O d3dz) Is tecz@g mad ), dzd
dis Ok Odzy PS B IS 'Y ts dzdigeiz] 18 Y 2 dzC Wb MI§Y Ofmj dzd j
Istc Odzif tste lff dstitisdc©@ @R M dfry,d dfffLden @ s B3d3lz dzd YOy d v
C steH d &8y &Y ® i) déstdndome].

0)
{ dMizsEs Se il f Oy da/@C ZOK Y EisfsOMOIs § dz
(CcY sddeyemsdys O¢ ZWAHGHA sMMd W )

4.t 5B O Vet | H dzO L ez@risjB dZO to k2 [ jta@flvdzd dzd tets 9 O
oLt oA IEt s@ @t éz, OH O Y Cedfe 5B WoALY 8 sidzOtckz ¥ j dzd
oLter o YPisb B IsBlga 0 toj ez @ dzj dBaf{dfgts S e ON j dzd |
o toj dsg rdaff ts dzdejCdadOg d iP]. 6 )

109



R
N T

o e X
= ok . 3

B

[ d Mizsizt GsB SO Yy AYe 5 BB v iz
B JsW 3V tzts Bftp@Y1Y tdets ~1s H

5.1 5B Bistzd fisE of sy fyls O dzt olddg A ' yd Odzd L d ts 5 @
B sldL d©bD e isls Oty da1 dz'z B s te Sdd €< d

o 5 f)fls O dzsoQ jifdeck tisOB B ¥ols. 5 dijis s d fh jipdsjoLdey Y O2 dz
Ndlskz Op@tfitcd GP&B SLEMH d 5 OC lufgboiviadmey Oc¢ v L dzj dz
o 5 H s Ysdgitzof t§ @b Nf2].

d mMizeles SsSB iy d M8 fMmis Odzts o dzj dzd W :
tseHsd®'ts N ls O dats s @ H dzdF 'O ¢ sl D a1 B o ;
B Jo ts BHsd®Y U d Md3E i s tc ©

{
O} =

RMY sdz' L gstef dzch jebdrdyjjds d Bz d L dadH stetizd H Y 2,
O IsOCHyfjsor MdBW J € Isd sodztffidsizdzj @dcfi '@ yts §f O fny dgf Bd
dzj H s Misiz dalgr Bs ez OO .
[ dljtOkkziO
1odzj SMj jlomE.Bsstsls 7 g AizdBuyg izt O s Cssted j dzB H Bwpg O dzdzts
s Isd B3O dzj dgth 2 dzis Is Gzl f S tedstlEbb & o dzj Sy j H.MDE M daso B, SHEBWE S o
R dz¥ 5 tc 3Gt B € OL SO/ 3018.-~ 8.- 4 51-60.

2R dzls | te[dgjlslss wdgditdzts B I Hzy fAEEHE sded § o d H d tc ©® 9 O miff@Cjd Forbesu.
URL: https://www.forbes.ru/tehnologphotogallery( 1 GOdseOe O N jL 1AB.2024).

110



b. | stetsy i zie 26 . f Otc’ ChpldzY to.
(% ddzd Paz{lfc1 RO J C RO®u d3ts dlzj dzfm € j )
{1V [Rs] v RrRARSOLRE [ U [

t sl j n dzd U BYUB&E | dedwis B o Is ts BOIs dzfnjisfieSs jfyls o
Coltsts] cdzdkO, ldr G @Gyd d&3j h Ols j ugj fipls o{PEBOS 1O,C
ftcOo qHaAststczH BOOdpd CHOYY s e BBl Osflicj B "

Bd = Oded HBB B ts dzdaj JRA s ff @ t5 ¢ tc O digipdg" fiplf | whjaded § o3
24 tcOo daj iggddydf Mils | dCsipdsF N sdz! L&zcO®mds & dzOMmisw A
2ZOf e ety AL, YBFE tets L o twlsy it <oy alaPO Q 6 ¥ e 5 dftEztiafs e ts
Hitclz dik jt 5B tsdsa tc Ces sy daz s da'y d L dgg dzts olg) €A, 83dzts ¢ d §
ftotsd L o tstufipdz® O jOk'|ls 5 B30 Is d Unj dirirflsdj dele® dgdd,C yigis B tsis T
f 5 dzdz'O* IS5 usds, s tzjlf Jsi d daly dzts esjs i Hn § J BujdLo i O B dats fny Is
9" MAMsdL o sH d Isjicdzd d@tsjffHsd ytd sz tsdsts ¢ If ks d3ts 00O Is ¢
ttltoe d USYRIOY s,z uj dgdbd v j dafysied y d danQ 6 dz 7
94 H§dej 0B d dzdifs@uyd j dels@o O dainls te ts dats ] HIs '
f sdz' HEDIs s dzdz jCdae@ntp 2 H dzts H s df) dztf i QU IR dets o W - .
l 20z ydatf B | tc @eaijdekztRd3 j iiEdsh) [z Is fif ldsediaf@Ists H tc ts B dzO W
OmmdV & ORGEEE SIstsls | ~ Yasfdglfj dri® Sffig sty ds,1 & 5 3
| 2/ frteOL G tc O dad t§plzddf izO gf disdj*~ ded uJ ) s hizdz] dzd ®
H dztsh dz a0k sCozO M d W dif syl ts of 1) .1 Odzdzf Bsyd M
5 daf § fig 1B)S W telssld) lsigdsadz dz¢ MMJMWL%J dzj dzd §
dzd Unj A€ QSRls jdts defp Is & @dadg ?

KNACCHOUKALIMA
POBOTOB

G RSC 0D Or 11 o
- g ITOoLd T

11 ﬁ_q_.

MOBMINEHLIE J L
] POBOTHI MAHUMYNSTOPGI CMELIAHHBIE

ONbHAR
HA3EMHOIO AHTPOTNIOMOP®OHEIE
MEPEABVKEHUS! TR |— YENOBEKONONOHBIE

[reermansie] [ xonecree |

1
I LLAFAKOLLME | lnonaAlouJ,MEl

MOBWIBHBIE
N MHECKAR MMNATODOPMBI C
CUCT. KOOPA, MAHMMYNSATOPAMMW

BO34YWHOro
NEPEOBMXEHWA

BAOPOKOMTEPD COEPHMHECKAR
CWCT. KOOPO
CAMONETHBIE

BOOHOIO YITIOBAA
NEPEOBVXXEHNA CWCT. KOOPL

{ flzdd$ ZOMMd ¥V gEDOHE B o

{ O BEOFdRd HiE®E Sl o .
1.1 5B i B d dz' dELEdEO | j Alpdlevts dzisiatfgissty ts 2 st fists B dzts |
fjtcjHo df csOBL dod ) teb §5ic & ks ) K & dadz® s dzdf vy @28 @ izfy.

111



ML HOdA j tcj Ho diEp @ad df = | to - dfB OV dify teqi HISARS, d -
COROL j dpdis LjH, Z fatas § dz | .

11.t s EA®OL | Bz H o diyH dfiM O B'cO MY tots M ls tc O dzy
o d H i3S B d dz talts BRts Igftdrp, s MdzO L o Ozl o j H dzOL de@y j dz'
f jtocjHO oﬂmajzdtug’itsdz,c; tocrn drSig BV 3, d@ & dfHCGY | dzd Y dz' | |,
Ctdy MddcjQs ¥ &4z OF o f2l.

e e
S t‘;:‘m‘

< e bt ff 7
2 0y

2

N S, KL
>
A el
Fr

s i
Ry .

¢)
t dME2EY  HA2ZOL j dedEBrRs BB E M dad ydz' 2 ;
B tsdzy madyr Qg Ol sdzL O h d 2

1.2.1 sBdastsL H 2 "M dtieg) 51 o d w»djHdag & & l4cQ ,H dzO L da©dz¥j dzdz' 2
fitciHO Py sdzd 2 If tlztsfizls tc @ ®figl8 g PavdrHED: OH tetsCds f Is j to
f) O d3ts dzvtelisde i j4e B .

t Mz Y HI BLHEZ B BOB 9 OH totsC tsH fPugtzdzy s dzr |

13. { sBBIsHdE B Ho dNafded 6 B SYst®j H dzO L dz® dz)' dadz"
§d©dHO brzp ez S daffds H 6z st 5 M Is ©© O wzif)g o J

j

B )
t dMkz4Ed O HO SH A B SO O H o S sH;0 BH dz" 2

2. [Odedf b lsB e H dzOL daO®g dzef W D & ek dzj dzd
i tots s ts O dzifists dijretipbiwes its | CASISDE, o B tcOB Bls & j dzd & Is

o d HEED dzd § &z dzff tnts/titisg)s ds@sdp H 0 B31s Iz 6 tjdf'datg'dgH e d U d M
¥ d ted u &E@s dm.

112



0) B ) )
t dizeizs o H30 dzd § Z dzO ) 61 Esirl 6@ \ d dzd dzH ted WJ ME d § ;
oW edusBC o 52

B uBjih OdzetspisfBi j H ey EjOtcOC Is | telgfslp s i dizr
tctsB SlgsBO dzd § &z dzwlstisticiisma tzf s dzdavelsiz: hfits2j Cus@H Oy,
gt s dz L e Qi dHPE s d L o s Rishijdss. | dzd@stidzs yedsjtsistiy w
Ylstsdztf j toj H o d&t©OG Lsdrd f)| tizts B) Is to CddEifda. od@rf~yfilf tsiHigits B O d3(
COWse  dztaEejs g o, § 5dzde@Lisde QH OYE O dzd & dzv Is 15 te
{ OL dzd @ Co¢dsH Odzs e 5§ s d3ta s dzth s B d dz' flztz@ s W tsfite o3’
%GMdUE&WWMWEQd

t d MEeEd & Hindsj " O dedz'e s BB dzhs to 5§ s d3ts Msts dzq 2 dz®Ie ¥ fig to RO
BOdd ff Zdzv s Btets

{56 5 BY ) Seddd | d sl dz wis AW j 0 a wae 1 jOIs,0€ ¥ |

Mh d B¢k &y g g s % W | S s d o B mdrd & eztzD fipls W 7,

s, o ) dzjdf fiyfy dzj H t5ch © @] f (olatsfec IS°) 2 dats dASE 8 § H § dadzC
S d ¥ deSsQsuaf 110 § st dzjf jis dedzth Jd Mls § OB L (815

H s Oolddgdid B P dzztzs e O B o .

] disj tOkzteO
Cdzvt 2 . Mdzstetssls ts1s j RlazdiCedfiashy s/B dd .C dz! Wiy .€ Olsj tc didgsl A t@E16.1

G D2 OL LOESBE SO SIS | 7R S aidaizs §f dph s ddsjzAsq dad Sl .
Odpf Otels' dzp dfS.5 S b ddftots b s tsls | Rzl BICY GO da® | 0\ js@d v .
@:j fgls @,'8020.7 & 117 17.

a-NAEER S OGE

= SQ 7O
g— - O
S“q_

o)
ﬁ-n_
7]
9‘

.w o dzj tpgtelz8 . W Mis OXtsds,H dzy,
( d dzf Pez{ b f¢c1 RO C Ro&E & Btsdzj dzM € § )
VTt RIVIVWRUL T L IAMsorRI B L 81 BREU [
vftramitdrom

50 toj d3Jsdedeidzfs drts € tpfd J dzf ts g dzf) B[ §f digls j teedg] NsjOR
(IoT) §f o j H 15 IS tdas dodis Lj okt ¥ eztifisH Gdsfizc B E 59
cOL dzq it s B EEBO B H j 2d)ls|oftos@Rs S ey 08 h j 2

113



q dzit .6 O ls tonz dassizldafsBd y Qudef oSy @ deOL dx Y | "aigs-
dd L © § dsaizy J B dp st astis tsiay G5, 1 BQIy X Wtz 56 51 W W € Isd
do ' Mts < ts ldy el Sfipdidn I§ MBS MHse @8 §BWOJSO dz's detg digd dzd
fjtcjHOO Qideqj | dzls tc Ozt §ztz & O o dijHdgfdEdEEs2O 5 O f) I B s -
o BBOCR[Tjo Osdsj toc 5 W W ff) nisdocadiafjflsy dgr dsdzc S tetsH 59
[1].

VBl REtE®B | HMis OEds Rk s dfdasdid Y jdhn spitsd s j d&' d
§tds Sasp] § Oo dig @ usdgd Wds HAFTd M ldsJOds @R -

S ¢ j tq daY tsialeEpd s 9 P dzdzs jikse N €2 & OW o Wi
f dzOls ¥ B sy s O BAf telat o fyls j 5.

-q dals § dzaz) ¢ bs 2 O deh) {2 & By GgORBO S § Is  d3d H dSBS ) lsiz" 2
S tc OWHE ) H s ld @ dris B d s & Qa1 51 B t 5 H dd&d o
W s te 5O Y d s Gatiz] dirfjo?j-te it &5 d M ls i 50 O otk g dipas R ls 5 ¥ & -
oL Oo d M EiEs @) o 2 d fdadaisififistc if 58 OF 4.0 F § 4O gz J
Chfpazsy dd j Mis o | etk sdlsuQ asteigsfl Isdi3dzs 6 s
HiczG s .

-1 dzj § s tousHiZzeZsg) ts 1S iftctOLdp) iElv]g dsd3 @fdz! Odaty) fodsifiEs ts -

o j MBUEO dgdsi Is Y Qiag o j By & § I8 o dztsi2) € Is ors@adzg. 2 O d 2

o t6 Auss g LIsdz0 ¢ 5 dRe I® dzppfzds e d y d dam@ ff disfe LigAIO S, d |

f oo 5HQdzG @q dzO L dzO \Rjdafsfgiedtg 2 & i&f dadek oy ls b df'-

HJ ¢ tdaW jd jf dgls dizy § tsdiatztinsty e | fiflelOdzte d i By j &3O d3d
Qo Is 5 30 Is d L dlztef O izt tizts bs § 5 leaff) of ] Jr g O ded ) Is ts
H O] telz te ¢ doufj JiE@pthd O dzj Eztiztlztgte ts dzj o5.

f 5 H i d Bl i ds@ O Balesity t i dzts a@AECO ¢ o315 H p Mo d d
dzd yd ¥ Odeyajod yOMdele Y as:dizd Yy, ded e d sdr@m&d -
5B r SHAdO® W) wdefo d H § 5 BH BIctO I df dndzzetl GO dzH dzts
mdlskz Oy dys odels tc?.

-4 dzj € Is tetisEizelABL seEdudatont s L o thdzdzls j s i pHde) I -

Y d e S8y ¢ ¢ I8 et bgds ot dsty Xzn § dgt 65 Jn2zj W dad dg
s " sd ¥ @E O deyt s bzuzs dadidd d3@y ledty Jmasisd M Isg g OL 6 -
o Odzd ¥ B Mls Ok Y dztsiizON Is B2 IEOMN A lsdsIQ ! d .

szt Is dnd Mg jidsiz) M S siks € sk jsds, 5 s ¢ iz Bls oz & Is
j € lsd i i gz ) dpeaiRidad 1 Glob@iE v d & dzORitQiEsHsdy. |
A J fiadzs eRdzgztyipugls dzj mis d

H S ls O lis tsoydidrfidsd L o5j to jsdzdeq H j ddf @A &j s to s
E3gztcls 6 O L M Gelydsted dds) t5¢ © O dad alsidzpiorE i I65d -
OmMmissw dzd v .

- dzj H 5 ks O kz® w galy et 1 s s idzm S B dzf b ghtse 2 Is
B lsiz] Mis OB d dzdfias wi3al | e s GBS § B8do s f O d dz!
dzsR OB B stcs?2 Miso O.

-5 @ to O daq wijdoe® A9 widMERYUEPL tE3E to L bt 420 Wl iz
NS tc dgf diin ls gagy s M tsesadzO t© 2 [ d edf) lslay tigdiery H J dzjindazis’ o] -

g s=—

- ==

mé—

s
O

- dz]

o g

o=,

1 O
tc

114



-9 " s inis's d Gsinists d L o © iy iaiziz 3y d a B 4 nls Ols ¢
ftod §WIsfhlsafdhjdde s Cosipliss dz! L iste doteiLofded y p lpezispi s -
s B dzte @B ¢ BOBGL dzd b fdxiztS of SO L dzd d3@A R Is OB O R .

-Mdzts ) dapdns O dzf ¢ &zl | ¢ B)@ G d H TR to 52 1 lslA @ @3¢ J -
BO Blsdsts  f tdy B 5Oy d Odzd L o teaOatffa@alz T 50 .

Imgrh g jte] ud fpdsp dapsigtztsg o £zl ff ts i § 12 O-

o d dz falS@ | m Ozt Efpdzd 3 OF I C Is d Ip datatigdsiic & 536 ls
fso dzj@ysBfipRtc jfitde H Miso dW .

YyIstsE L B J ) @lts'B tizipfiztc § diz] dzciiz]] tcc ts4 W W ) § Gz & wztlzl -
md mla gasdsdzic & tc sdzjstoB - zHYd(dsts t© VAHslz®  jof) 5B j dadzts i ls |

-o 8 jtcotsHdathils Mdats oygrddfj @l dzj H to digfftdc 51 W W j CIsd
fnd dafiztsdd flsjoddzy R fipq i3 te@ M WsdeOte ¢ dzy Is Sdzists B - 15 -
H d defsipdfdz: L =ipfQilsy d OdzO Kz S dfj C Istc S thelf Stpts|ptcj B dzv & |
B dz2' T Hazd wi fgs s d d .

-otso Iststel dgj toe ts4 W W ) § Gzl s gtz | § oz B2 198 1) dz0O -
hjdest Isd d3d L d tc Shd@mid Isigg(® dgdd B 5 O fizdzy B s dn'dzd L  Is ¢
dz0O ¢ tc 2@ Gebis y jdipmitgtaids © dzj tce st tslstcj B dzj dzd j .

-olstcj IsHdfj o] HOUAIS I | deMtS B B8 sHlsQdAgdzdH Iz j Is
dimtf sdz Mg Qi OwzO dzY 5 d dzls JisthE [F)BjuetoothLow Energy
d dzdigbee,C s tgtsB j M1 ¥loufdjotey H CDuliizlz® s dz' e jnfyls s W dzd
ljtgd3q’dzq’q|3®dzigizrlm$dgl]’1slstecisdz4 dzd d . _ _

rdzss j MY joufijlsisvteds tsdkiz) o s W WL dzif oigzfidfS j d3
By deF) f sdz b 50 BB dzts eddniisjsdyfiad € @ P Y QM ts dzdzj ydz" J
B O G dzj IS of W i Gl JTt6 j o5 B {5 tiad bt esaxAgh |

RL ©J frotoits) J fif e ©3] ey detstctesd d3j daj dgdwe s4 & W § € |
dzr B)j dzmsigdznB R dgdzc s to 5 dzO F to d iz fipls [ fstc O o dzjndeg
h jdzd § B fg Pz EEE @5 Is s B30 Istd jud & ® &€ Blfdrd Y dzis ¢ S
o j Wgudado d el gis esdrgd j N | dddaOgs gz v §z@ dzd y J .
Cltptsdvijdzd L fftsls tc | Bldaz A l§ tcts J fzjs © € fpdjla’' s O f) dzts i
cstetpQPdzazmtsigdeMm f iitc O o Rjcddiz i & 5 SdE@ S to SgORJ -
O] i ¥ st 3OO S Jsto g ls[df | IO dzf) fiestdidsasy Ezd d
totsy dztb & & to " dlsi o'z &f PRc O d3 i€ ldstePOZW .ty s L o sifwisjdisdsd L d -
tctso @ls'd ¥ jlaQ dzi tiztzitg <@ , Y delisBdSipfdzd L af'lsB te s fig’j H dz" -
9 4 " Jdfses N J Gl . ) o

& § dzf s demds k ¢35t O o dgjj dpfete fg @y dgd H s o dftlzdzts ¢ Iz Is
Codzstc s izt @ E @A C Istcts o dzgHIE ¢ fdia@c 2 doqd An 2z & A -

w i dz0s j totc d I€tistisdRAIsAs s L o tswifvlg dsdzd L offtedsfg otsdz! L tso Od
fng_ZdL_tgz@fg: tizds B ) dzlz 3 dopfOstadHj J o F B dgdf s tols etz B 2?2

| d <.

o J Mikdels faagded Is ®ts§ dzdz y OMftcjj MY sL o tsdrfizls

o fga Bt dzdigC O Y j s iz ©®d d2J 3OO 6 to W Lifdigjwdd d

Is @ dz¥¥ s to 3| Id & sV fiy distgjtO ¢ d teds® © Is dzts ¢ difytg &€ d 4§
tc d dzd dgOtdfts[ Az M ls tc O dzj dzd ¥ .

B didf s £ O s @dizts & dzrdzfis gap dz'C dizOjn k jztzts dsts S O

R v i

J
s
dz

o =

<

Is
R
|
H
J
]

(7

O

115



1 ted d3) dzjddgdige ts4 W W ) § tedfs k] 518 pgdlsdzdz’c & tc B as-9
dzv j B Y dalz@3 tc O o dzfy) tze fo g3 B3deCndils ~ dzts dESlsfof Bls J d3f
f tsffede " ifdOsy] ) @ Hath to ts g Gatlz,y " Aftlste O o dzjsdedsH M 2
d dz¥ & ®1g C Isdftpdac L dijsa Ols ¢ s dzs j 2dEds © 6l Y O ¥niel w Iz .
f s Bshd fiftf t5dzt L fipte adtelzf s fs Gzladzd @ (P& L C st sistsj B
s h ORvj MY o6 ds WO toe 1 W % 6 & B S2s gzls dgts i o
L HOBOH J Wit j € Is g defm fsigdan ls mdinds B de QB s B© s -
Odz detisdy d3g e O olridds ‘gt 5 H O d3q .

v OB dzfiw@ dz$ y d ts dAod fidk jBdats dstis s H O

=

YmHan YMHbIN TpaHcnopT YmHbIe BogO- M YmHana ropogckan
3NeKTPO3Heprua rasocHabxxeHue cpepa
YMHbIe MHTenekTyanbHble YMHblE CHETHMKM YmHoe
3NEeKTPOCHeTHUKN TPaHCNOPTHbIe notpebnenus BMAeoHabnogeHue m
cucTembl 6ezonacHocTb
YnpasneHue Cucrembl onnaTbl 3a KoHTponb YmHoe ocseweHmne
KOHe4YHbIM nonb3oBaHue BOAOCHabeHns
notpebneHmem MHbpPaCTpYKTYpO
MudpacTpyKTypa YMHble NapKOBKMK ObHapyeHUe yTeuvek YMHan yTuausauua
3NeKTpOoTpaHcnopTa OTX000B
MuTerpauma MudopmauroHHoe YnpasneHue YMHblE
pacnpeneneHHol onoselLeHWe AnA Ype3eblYalUHbIMM MeayyYpeaeHmns
reHepaymm ropoaH CUTYaLMAaAMM
Korenepayusa 3KOHOMHbIE MNHHOBAULMOHHbIE
asToMmobunu MeToAbl O4UCTKHU
BozobHoBnAeman DKoNoTrNYecKuii
reHepaumA 0bLWecTBEHHbIN
TpaHcnopT

[ dlsjteOlskztO
1407 Otgs.o@@dz) tec 51 W W G lsahasdgdan |5 1 dg Gsdz’crAsto s W s iz tc dZ2OwiAs o to | o3 dzdz’ J
Is j 7 dzts diztf P& dzdOdtBos o, 2, 4558.
2R dz! dpdz W tod d3j df] joztfy sigdan B fp d3dz'c Mste1 Of-tetsB dzfjfditemy j U tdat j toj deyd VW
" v d3dEs jjn dzts azes s i  HB)Q sy 0H7d ",
3s 5L dis.off.dzj 6 54 W W j § listffte Gz dyjdiaijs oz fihsj o3ddiEcistc s H @8 s tcdzd ¢
dzO Iz yzte B ¥ & alzdzts o O ylef stz dpts © o  H ANt sV BOSHfij 112125,

I . 8 o Mmis Olfyisjizetdz Cf. ., ¢5.d Mdzvigldtfet,j §f SH .

(% d czqf Pz G1 RO [ ¢ RS . b d3ts dzj g€
Iy f{r1 @) [ 271 ¢ohtrlcCIt ¢f JQRCSZzs [ [ ? -
1RSSOI R RYTUNRR ¢s I ¢

1 219§ Yjoths iz yJjdgEpiddith) § dz' dAisess' POy B daig&{d
C i3l * sulsjjcfsts d3ts M s dz! ozl £ 1Ofdds dzv Is[ddjdgls § to JePdzs f
B tc O IsMIsiPC dsdydiz OWE[Is tsdz§ f to tisfPls ts Bl @lsits s HEdzg 82d G .
I 4 ls of dzOtlzj L i&)Co dzv (f g §tize y Jscakf 'y, dzv [ s izt dz) S B -
~ BHdagdly) dzd G @y d 6 dzdedp.d3HEAf L 2 Y J d2d B[dzisas M s -
B j dzdztstintisf) & H s 0 Qfdf jCds Oodixiz) s jdztsds digjd didaf] R telgr L=d s s -

116



tc st Is dzd fHas s A HeYsls to GEgEzP dzd to ts dz P Sad ® dyujj fhigQRess .

1 &£ 0CdivEs B R 5 Ha diFtsntsdz L s HOsEfE dgiz dzv 1§ 5 ) th oM

f swo dzf dadgy ¢ ¢ I §f leds@Mm ) Ste B tfste s ) Iske @B digdipd < s di3d -
dzd fipt dzj C Is to d weifrpsidstagz C S8 i3 1 & Ist] totsal EIOORHIETS -

dzd d3OslsHsdztizlz YN ¢f © 1B Y ¥ dbcEVilz) 5B ~ tHOEjdiisls 5 dz'n ISt 1S -
hdkj te]j IsdugChgdd's dadl § tc | 3@ Bytc d odd jtddsipWjf s W@  j dz-
dz" A O dzddzdhtc O C 19 zSsjyf.tgts 0 | HzPdzd's O kstOts derisRizAflss d Is
Euydls' ls ©s0Csls A to s isd@OBE tcts dipE@QdEls ‘s dz! " 5
Ud 5L semdej dgj 5B R s HHEGdSE | H jOdl tsef@tc Iz H tsuotd dzd W
sls o | jlsdpdaE® milsy j dedifisticoglis Y ff Etso | da@ sy fplz 3 H Jodey v

f tc OC s@fCgjlz, g s d Bz dzw 85 € Is to duyij ks 5 Fnls OUsO o3 dzts 2
Hdzf otso | HSJOREW " Isgste s dgjs cda®d utf F 54 € fstsitcddsdd -] Is
fsdz L e Eedz ' ¢zl jj i) zO&fte dieidz u d sdgtsizf g B Sls Ols
of oS¢ tc O3] € @Y d Mteg © k dz') s ldtplsize 2 H @ &gO dzd -
Ldetsy§ @y i)n SfHesyjjafig ) Tudo ¢ sz dzd aejz Y O ¢ Is®X fip'Q
foo®@BP L o6tz Is dzdz@ i5 5 to O et dBASHRIEO § to Jadkidadz, y O j
Bidzj L dzd .

] H O dzdeztQdz jpdiEsdz! & ® )i to ts ) lsotds® dtOdgsid | dzd te 8 O dzd v
dzlz Y off de@s G tc MBItEENe. [ dz@ B dzO 1B B jids 'zPd s of teflfls to Iz d3j dzls t
s OL OasnOug UL Qlsksts oz clsiju?j dzts 5 dglsfsO df@ s 6 t6 © BRC
L Odzd egBJnls O I3z dgfs MdsdRz ¢ PH 5C 5 A7 ! ¥xlso] QAP I3 O]

XY MisA ¢ pe gl iz iy Is © dats d@z® Thjte j 3y Isfipldstsed st tea©fdzd iy tg
otej i3] g AZC BB ' s sy sBOL Sk Qs j ¥zn ge2g W 7 .
A JY tets B dzjsd3QzdflizQy ISlzdIsC. Ehe dz fiZjzte ) j M35 M del BBy 4 ¥ -
Is j fots ) ditss i to ts B liasfg lOBGdzB & dif @ dzdeq) jtc fHd@dzj dz' W dzddzS -

Y d ts dzOdite ez fipyy j 1 Y Bis cHiOs B dzf) wR@@Rigls sid@B ' aydslds

f tots ¢ tc GMuki®me dzd y j dzL dldg ded@®ty d ¢ o dzOedz! teEdte o H Y Is ipw
L Of dzOfst] dp i j dHOust ' E )l Oldztis ®OL © o Og gkt Ols M ¢ Iz
o J e M # dz@ CHEY jmfy s O ) dals QBOMdz] § etso | HORdGOY tzts

dzj G SH 1 9 @ lo df k'l fif & 1s Usj GO 1O O ) dafstiyds &z Is 1 bs &f iy js 1© -
sy B B¢ tc @ dixg'L dzO CdshgisstsEusdzd § O .

4 O 3O s G tc EQRRAOY 9 dzv Jofsdh?' dzts Hitsdej € Is to d oy tfridts 2
d dzls j tc Wsjdadhj ) ¢ sfgA SHs®ultisimeé s OC O O¢ o g3 § s dajdzv
B sty I £ dzC y dcBuz® azn s Hirdlstzj 2dddzj jdzd dzji 2deg" i dzls r
dL a3 ted Istf tdaf i & HABS H | dz] te tf & CQe@§rzO B Kfteldm s to iz A3 dz
s sEiz® M ls z fMullideme | dzOB t6ag §sC L sls d M ZME § &' dpd @ laslo-
a3J s sz Iftaien y d dzdzts § 6 @aDEMES 6 d o © W ARZEO@)EY | © -
@34 s hs S5 dz! Is dgyf 5RO dzd*uafdz g OIS dafy z uJ @§ E[dzEm.

1 o d)B A dzj 2ylgHfed o 56 o Qe dzj dEJpals'L o BF sHnl
MR SHEBEsdoONEEEMNBY J yd OUzzEAEEO0 dzj dzd
d dzMmls to iz d3i ehdisltisione y O s H fdsfts » dptis § H  flad I l3ts dzj d3d dzls O
) o ' 9 tf Hsjozlz y jtalgde’ Rdzi o sQRitstd ofs dz! L stOI8 izt § jsk stolz &
d L dz@ny@ts B Oo HrjdsLlsj tod Is f tizd S Is, 5 thto g ) Iz Is figliste 2 6 Is
A j dggMultisimé § 5¢ O L daf & edsimO 3 @izt B O 3Rz H k2 j Is

117



< O LWl 5 dz diidaftc d IS wath wizls O C Qs 5 dz! Is B o t6 -
d3d lgjtts d3dzd dgtsG iz sl B 1 j H dodgjHoBdzs§tc OB S &lsie d dzyd § Iz
i3z dz! Is d dpjc@UeO i3 | todz) tsde’ Isfhg JsHefm Is G&dz dalz'uzd B S -
tcOWiB J tctsG tc ®Bdgdg'B 2 O ls j d3djtoippfilyp. s thfnd] dggj 5B ~ SH d d3t
¢ o ¢ dz¢ Wtbksy gldisip j dzd tc b as@ dzdifbzlz YOdZE fd§s | dzd e s 9 O d
o' dzj ig@dedt@dsiztls O dzjCdOE,Is H | dzt dzj &) Gpkizkz 66 f st tgd
f sMmls tc ) dzdi3]

] 5dzd dgdees) C ts dz! fdsR6 tc © 1383 a8kEizO fipftsjd)'dZOts d dzO0 ¥ Is
L &z2OC sdygipldzg S ils tc d wl fif Y digtfafls OC fgdzz @ jdzj d3d oglOdzs 2
QRO Stc f G 1 6 ¥S AP 2] 2ty L .s 1Sl I 5 g skt JSct -
dzd § s ) Is 5 W dEDASIE S 4 Jodd s de te § Qflsalfts 6 e @ o33y 4 dad v
C sz i3t Mf'tests ¢ tc Qugslir O M©OO B B k Off tsf Is &l¥ tedg s ts -
B ' dzO G dzWf HsdztslzO € ts fi3e(fisflse Stet) S 5 A gO 6 dzvolsisdgtsietiz H | IS
zo dHig L datf iy s Mdz H ED @lf Odz'O dzdzifpis jda' doglz] digef & 3.
L f o HNls ®@®DOdzj @8 'ts tc O lcOtedflsStc Wdds € § tsdzdzj dzd v .
OB 5 tc O lstds@eEiEHDNQ@ sMdzj H 59 @)isj grdzdidpzii d3] dzls ts 9
dzo ' f 5 dzdajCldEdBORB t6idg 'sB » BH dfdsidtedz s 8 b
o6 A 3] tsdegz@l ifls s weadf G X ) pad ' d3j ) Gdfds
ZMils Odzsdrdastf dg dztc © o d a3l MiH O G dzd ¢ delslst ts dz€ |
Zuﬂzﬂﬁ‘@a do &S dgipis) drOly e j deAP)l dz0x PBYIS 5B
]

GCtoOW[iddzd 2 dzj 3] dBL s L d fy lNstO.dz§ b K ig &3
Y dzd@HEDY 6 S ls dedSdei3zd fs§ d s ® dade"d2j d3f xisisls O -
qaezj ¢ s lsis@fisfgss &Y dad afd jdg d M ls s te s 3.

. a3 e tfstc hdiste ] H HLY dgde" dgj d3J s EA® W dzts 6 s
dffds s Ylzte § © M stsletsB OQ f (¢ ts o Hihdside d fedidsiz ¢ d o3
flg RS dyzlg I .

3 d " Bte®OBL d3] tcd Istfj telrf ElAS tg i & O dztootddis ' Is d3j Is tc
Bqumdezdjmoﬁmmm{dzq@%mHgdzfapdﬂsdw Is d3j Is to
;Tdf;d;qqmmmmmqj@ﬁﬂ J otz B HL dMis ®Btc ©d&3(
fls O dzts O I§ ‘d3dzj dzd J
3 d& " B cOdsd B3 H | dzd to tfodfDdpd <@ R3S H | dzd lcts9 O
Is 5 Wsdsdetilzln Is O dzfs gtftfddy -~ J d3ts 2 .
sBdOEls OB dzff @z d3j it § B dzts Cdigsdm | dzd tc € alz@ Ediztz s !
sB O3 /) todp)tisds Is gl B & tzd nydizd y j dzd v .

Oy QD dzOgQiREH j dzdtetse Odad j €
L zdzo b Obs gAff 5 o W IsAP™Y JH ezt | tasdpil l$ teOH dzw
d4.p Isvcdafpm Is ts yFHREIG1 das s © dny @B Bz w @ F fisd3d
frf] COGE © cizaizfipis o ez 103120 U s da s P d dzO Ot f5te v -
gy LdmMbsihrdls" @Y o jnef deiG@ s csisd o -
sicgds] d3judesCCr ji O dalz®)E dzwiHtslztsls 0 | g s dEBY 6 | dzd
SZJ H 5o @lsj] dz'd difty Woe(OH ™ oC IO Ve, Y dg@iz® Y3 ts

g =Soe
7}

-0 03 8§30
I ~AMFX WO UTNQUT_&H_‘H

S . o8

H

m&u:t, s
v QA
o)
4

&
2=

d

—
1} wm

X

Q—.

*q%x T o
&Wgﬁﬁ
q_s.g.,— . Om

118



............. + |- - - - . dF =
........... 1 1 T, 11
........ El . El .
L L
Pz~ "RZ2 °~ °  Prd© ©  RA1
: i - 'R=5akm - - - - R=5ahm
+V¢1 . _I@ .................
— U:A]OV .................
L. Pr2 . . .
....................... = - . . .
mMmogqenapogaHwe - (- - -
Ha nocToOAHHOM TOKe || ~ 7
DC1 ........................
:Enumber CPr2N | Pral | Prdl | PNV | PN 0 0 0 . '-.'.I
T 1% T O e = T - .

{ dMEzMEE SSH | dzd o6 & Qdag § 5o Andsjj da’ Jary ] v

LR 34 N O digdzty b d dzgizgled3y dzls ts o

I ftc] Hr HigR jidss B OBdels L d Ik s O dztf ®Pldzdzj fgas dzts
9 lstste’ 3.

Jr dz¥ Oy HEsF IS fipldrEsdizig o ®BEY | tdw) tsdf] lds o

H

[ OB 5 tc O lstt

1.

OB digfcyjj. Zdz' Is OB Odgtls | dzj tc d Ist]j tdaf mias tg T
BsH | zdigsp Gls
l ] L koA ts@isg detigj to jiofij dz'zjdz’ | lss@ie rls.ejtdsctsj L d fls & -

UT

2.
3.
4.

tc@® ZHjtsC OL 'COIBf to j H™ HiRt 7j B} OO0 d&3tf J tc dfjj ldctg P -
L dfls & &.83% d3y Of Coaizdzj ddr UzB i@ fitc W ydg@lzf i M s B § © -
dZO < 15 OIS 515 0 j Is 9IS SIS 6 54 O
oo e
Y - — T I
S IV vena el
.............. le1 .. . . . R=5amm
.............. TT T |$_|\""2
] ol Y™ 0 REeime
_____ Ly 5@ T
o ,—l I
Mofenupoganne - - 0o 0 0 _7_
oo
. .hurﬁbér NN | V2N [ VAV | Al AZL AT [V AN . : o
T3 70 | 3.33 | 333 | 13306670667 867 . . . . .

{ dMEz2es SSHJ dZdthﬂdngUZq)sikﬂmGHEﬂ dZ»J dzd

119



4 dzj HiEEB 8 OIlDdias/ BOUA @', I B3 ¥ JLd) d3) deBlds'L dzO Y J dac
i tcd B Hiigseadz@n o dO S 9 5 OB daff Azl >isde O M f ts dzés by W s B dzts d3
H dzOfitstcw H € § .

v 06 t§ B3t O dz® i3 YO " off Achtsc tatpdy dzv Usdzjelslote d U J M ¢
Yyd (4§ RL o o df'ish) Isdedjdls | tc § f§ dzgizPABL SHED .16 5 6 LRSS
 Is i) & §MDIjisene o dzO B 1 tdzfi) Is tc Iz disjHAsESIsEz § ) s i § tz@p' Is
ftotso s @issBY 1 Mt dzj € Istcd wijff O dREds o 2O S Ols s & dz
tc OB thif s i3t "Mfitedts ¢ tc @ daitigts H | dzd tets de P YA 1@ dyyj jtigQRds:
Misizn disistzis | v dadny f@® | H dzdLo GUisdf@iz0 2 Y JsO HNW K O Is ¢
BOL SazOztste tetzts H | dzd tc s ez Bzl 6 il i€ A &20F G S H -
C dzs yOsdz Isdig)jdisftg tcaf3j dzjtcC Is to d g fir®, 2 we2@®s © QL dzd -
Ydf sHipdag s @0 ] v yfjtafdsidz) H 5o @K O tzO datizizdy
fsd v dda dad d .

. BHEY PSP PLOfsd j odzw ol SNy Sisisk u . ;
tcz€. I s CB®ols. sy j dzls
(Ad dzd Paz[fc1 RO J C RO® u d3ts dzj dzf € j )
sfovr g[8 rsut [1tRELT O
JREU LI O WRRHRA b1 RV [
VIt JLZ2[1RCRR[)

l e dzOMis ehisR il i dg O o dzjsdid '® g 3Aedad] jdg*sivsi dzOF
UGf@@]lStS)?TSlﬂIﬂ;Bdﬁr]lSl BHEMSOBYEEMf Bdo FABESEC S5dzj -
O dzdwdzid O L diidfifrigls [L-63r

&Ohhd%ﬂh@@@%@&%@@@@@&&&d@ﬂm@ﬂ@%ﬁa-
@ j - dzd ud g8 o Bd3 Is o fuldaf Bz oz u [ s O Ods iz,
i MY dajj BT s HLIQYEEHEB 52 U dSTME 6 OH HiQEeM s sls j
G)@U' Zd IsE0dEeT Is | 3 ddiis@LStef/O b ) @zjfds O o dzjdrfpd: -
ftode SHEda s BOMNY to s M IstictOdti Wipdiyls  §tc O o daj dzd ¥
i H 5o Olsjodej s jtdy d LDdRdssids € Hapdzq ts Hdmiddz-

J Clzdzd o6 9 Quad Q ri3| y § s detzE & ¢ dz@)ls ts D s tc -
tZGols® dalz Is 16 JCdatdglsdg Q) ¢ O dz dipt OsjidsshiissdaticH d a0t ts 2
h dzff B s ls tc tf jtedsdndy U R njsd® B d dzdn& &tpdidifiisiglz 1 O J
Ifim @ ts dededdd dzj H “ifdeifdf to d i3 disitddif cd dz2dd§ ©
o dz } s i Wodis dzlsolzdgj, " & T s to ts s izt dgtdzts of tisogiAs 3 | -

Lz s ) Is o off jtedgcHs o o Hinjlso)j cpiad® s 2 AP HE @ dzls Iz to
B3y B 65 IO Mls WAy [df dzde@ [ ) 6 d d3j da"d+f lfipdz] 3 Iz Is 5y dz
Mistefs? b g HigddasCiImD{Ms H | e dhils d dzd 3@ fsdi'zd § dzd 2
fosh jCofsdstciod) S s ks ig 28 otffiyts, jf dedits fi Is © o jsdzd d
Y d & ddtgzF 1 WCh S T ) s Slsftalde 5o Qe daE B ls flstosH j 2
3]
tc
J
)
fn

< 9
;UQ:

g [ vl [ (Y RY
1 L1y B8f1v

—_

o)

SIS OIGITI T F
CFogoe "TESE W
- Eg—“—g—&s‘*m“—q—g

g~

N

B3ts cztisd o tsHYdtdse teigts ) Iy Wz y d d3tisfgig)’ Is ts y dafsjfidsi iPts -
OLteidsOdzO0dzd L Jtetso Ols ! .

H O dzdBHS20 dz2Afjtc d d3§ f gz@s ) dzio0 Jd ¢ Otfsty gy s W ldAHAS @ t5
Wte s d L o tHfflssifiyls OO dgff ded puzHisss 16 de'y &) W Ot ts

Is sAs@4s @ ¢ Is j( tendy gV d3¢ dalz ts tzlDistg 8 z dzd teotsiee @edzd W

T3

c
Oﬁ

120



fisizlz Y QWS 5 U AN Is teds®@ S et ls B ts O ) rysced ciefscn M 6 -
W HCBOU K totsh j @R diz ts oz bf tete © fi) Ugijlssjz 2w sstets o |
stz € Isfg % jABIGMo ts L d3ts > dasjindsk drd totists dRtsta ¢ daff »

O

f sdz' L 54 @dpdizdf § WzO ) o ulf] i lsstel3ytg pad ff Is Qia@t] igxOdz-
Cdl.enj EOH J BF dlazlSTASENE, ts te e f) 15 dzts ¥ JIl dedp 4 lf]tsd-,,l
R4 BIQIZM s Y s ls O figdy digdH' & 8 P2 1 | L8 M| &Bs" detsls ©
185C 1 I d3j ¥ hfiffd2j H Iz 4 FOdnd ts tdf 1Ods Ojd3 fdis tdsd :dz0 dz® ffizts \j X
dg j220] ;dzts d3d dzO it d2®HIO0ts B / dsd} dz87%; fnlzd303®®ﬂzlsqadz J
My eisis dre alaj aaDgly8dzdzd dzn 2 § Isifa3datszy dylz d3d30 te3is'- 2
a3 dflslz] tc 245PEC €3, dzts d3d dz0 dgtsdgj Al @3 § € 5 o3y § dzfndtGIZJ
f sMmis s dede@@T dach ¢ dz y QO @y Gdeddy § tc O o df sl 5 dz-
dz' 9 o 3§ dedp 9 ©alzOTOEO o dfj telpfda)® @ § d Uzl diig)v
sdtedmisighfz@0ins s WY d d delsz' L tiztg S itsO LigsiB s j
Mud 4 Gde H 0 O tc df ldnjsdy IsdRty dzv29,282. ¢4 tc O o dzf Gz $ s Hd)la MW
yjosOdizh § dedfizy h de@s@z L € J .

il il Wﬁ{;jc; LSR5 Wige . i whijc 5 wi v Wis ! Wig M MMC] i X whs d

d(-) ¥() - 1) @‘ (-)Mc ‘l‘

wd |
L |

{ M H®ds ek S siplcjmBo)s © j & ¢ & dipdziplegsd®s 2

1 OfMmis tefisP ) 1OF i3t © o dizDAzd| Wiz@g dzlinly tc j (dislly G tsdz-S )
Islz t¢ GD.L 5 d3< Szl Gzlis Bste] @3 g dsH
Wis (0) = W (0) - Wi (p) - Wi (p) - Wi (p).

rd dz@@@mbtdctsﬂq@szstlgmi :

Ifill;]‘rﬂi (p) = TE{.’{ QmT (p) = '
2-T,-p-(T,-p+1)
v OC8 tc O HdzdfeP M s tc 5 fafRdfts dstslzlslz s ®B j MY § ud o O4
i et tsdz' L tdsjo OefMisfipletOr C Iskzter
e _ Tg-Rg-p+Ry T - Ry 4 Ry
Per(p)_z'ﬁa'P'ﬁ’n'ﬁﬂi(P)_2'Tu'f~’n'1*1f£iflp) 2T, ~kn-Wee(@)-p
ltod sz tcj HOK & dez@Q Y WO j 3G 38 dzIE IistHAlS e ddlOs 6
d d34 g dsH : .
w?;-"‘(p): T 2wl .12 T . WI i I
2:T," Woe@) P~ +2-T, - Woe(p) - p + Woe(p)
dlstelz C dztie @O tcd W d3¢f yadmmSydwi [ ¢ Yd A Yy m)tcd Is s g
B Iz HizHEAO € =[af 'd3j ® §tad M z2zC ©
I Odziz@ M Is tc it dAfiERes tc B iPIs ds. 3¢ tiziz RIME ts tc B8 &) Idzy -
Yoyl ted HOIIzzERAPEDAZS dzR Is sz tetO0 !
Wz, () = Wt (p) - Wioeo (0) - Wao (0) - W (0) - Wi (0)
i OL 53¢ Sziz Gzly B tdz@sjOK dgQ M) Is tadiaadf fis

121



1
%33(:?]=II‘1‘;EH.DHTEPJ=4.Tu.p.(2.Tu.p+ 1)
1 O3S dzlf Is'disfiptists Is o j Isdh® scld® | H § etz RIS tzwlzC -
yqgoL tsd3s QZIBHZISlingDf?dZJ H Iz %o i di?2

We. (p) =
2(P) 8-T, - We)-p*+4-T, - We) p+We)
i tolf i dzts o BLEO RBS dzfr s 2B st @) f s dz' BL jiad ®dzh j dad 2 .
1 Of t6 OF 4 o0 fi) U H Is® D RS dzlf liswizstz s ®B B t OM' o O |
) dzO ¢ Ogj editstyitplis P § g Qalfts fij B)cezsd Is § @jldesd s dfsPls sy -
GZOWE dzC g ff 8 & M & s ®fls d
e ____ WE®)J
AT, W (0)- W2 (p)
) SHMsPB din Y jeEde 2deMdos s i3 Stz dzisfRiaizlz W G jted -
H Ols ts WdzkeS y PHiC dzR Is HzbsfiEpQette s fls d
1

Wz (p) =

B'T“E'pa-FB'T“:-p2+4'Tf_{'p.
1
8T, We(p) p*+8-T, 2 We(p) p2+4-T, - W2(p) p+W2(p)

Wa,(p) =

I* od E* U I
wlge [ wy '

1(-)

=
B
—

|
Wo. |-

YacToTHbIe XapaKTepUCTUKU KOHTYpa TOKa

TyAa (1B)

Amnnu

®asa (rpai.)

0 10°
Yacrora (pax/c)

t d fikz2es ©Mls teisR ElrEctoo

122



I'dH dagsdsm Y tsdz! L tfiste dodisPdf o ) de O X iz & 2 dzv fip Astis-ts d3
tes M ¢ dzlz y jfdpddf tsdz' L st OEL] [ dz@€ 2l IisHas iz s OO
o J HGjflis W o dzg 1daf dsC dAl ts dzldhy ety tc O ¢ O ) gisOEMIF R Y J -
dz' po) o sthd el Cf D @ A v M j dzO J didsic@siz’ LARCEizE Is ts -
G 66 dzls I @ tc § 1515 § M s i jide3izS |

R ,0zOC s dzjsidzd Mls &R € O t§fjlied & B ez iflstes2 §
¢ ts dzlstiztisPis ¥ J deafis. B te j H OB &= lpzB O ¥ 5 3¢ Qzbs kst tis-O
dztsy j ozq s vl B OB d s (zlf tstdzts yy  dzg
Wi, () = Wi (p) - Wi, () - Wi () - W ().

{ OL 5 &S ﬂzlzﬂzh;’tﬁdztsT i oot ) Is tecks@ £

WE. () = W, — -
pa3(p) "rE:-:.u:urrrI:IJ'?J STH p- (4?'# p_|_l)

[ v st o HOK Uz d & &3S &ibs KA @RS dz& s &R I ©
f sdztsy tp Geg ¥ dz

1

HI:EI—” (pjl = 2 78 2 g ra '
32- T,'.,!_ ’ m:l:(pj "pe+8- T,-_,! ' MD:EP] P M::I:Epj
T~ ¥ I I | M M-Mc ¥ | ¥
—> Wigj@ > wiLai Ws >
¥(-) ()Mc
ng -

YacToTHbIe XapaKkTepuCcTUKM KOHTypa CKOpPpoCTU
T

System: Linearized at time 0

(o 23t O s 0818 @ISt & fils
) G OM T 568 @Y bz h judeisiia O S dzlg s s K ottt -

istls B 6 OM" iy @O ds Bftideizisiy d ISpf dinf. d3ts G Pte j H O I {= UgizO W
Yydtgj ¢z ozf stz P dzd W :

123



we - WE@
8T, - WE )

1 sHMs®Oe@Lots 3¢ Sztz tzlyf Bstezlz \ j taljde 2 dAf ts dztic W G jtedf -
H Ols ts Wdelgs y i3S dzk B%?zm@sx 4 dzd W :

|.1_-"9I5I: = =
= 64 -T,° WE(p) - p* +64 -T,° WE(p) - p*+32-T,° W) - p?+8 T, - Wi(p) - p+ Wi(p)

uOC §EstcOf 8 dBd dBJJdZOIZJdZW Hﬂﬂtﬁi@izﬁtydzlz U J foddiEy cedz! - -
L S0 Odzedff jteds ' | dzrR€ HzIE s teais iy WOtc ofy IHqiflss W o dzp dz@
B¢ dzlz & ts dzlsfiy Gots tc ) fddOE Ofpdz P 1 to § Is thdg tc &z Sy Ahter Ouf
[ AY mj dzO j ditsjc@dz! LdasdgSsizE s zts ik ttcddts ¥ ftalgdhvin Is Ode@zj dz'
tc d M z4dzC j

[ dztsy j dzSdzff W A W s " if dadcy H O I8Vt glzRr Grdf 2lzls iadisjo -
L £ dz ls@lie'O B Is® 1§ @@ dgls HAftadsidts 3 fzdzds s & sHte[tedsdz0 dzd L d t
o OlBOL i3S flaizts | § O K ezl uidok .6 820 dzds IS O L ryplsGsjj lszO -
J BAUO i lsnsdsj @1, 8O H fef O dzi 2@t G HIPL O ffOsh O H b2y j dzOj -
B 2 OteOC s ji tba[chdsAHCUSEEEHEE | O dz'L P PO i $2¢ e OH L -
fn O\ O LA ¢ dz@aAsG ) Isfiistds s 1Odzd Y @GSO H 2 @B s Ols d yd M€ «
fnd MissjHdg " d BLCED didrje dsh jCaotss W W d zdfinjdodisj QisfipO & dzOH T 8 O
J 56 tc Odzdda@ 2@ 5 d utg Mindk Bz dizfD Is O dzts B t§ lzfl iR dzOJ BOW .
I Mo winlsdj dglstsd Misf dROD igls Olf g teBsEE" s HAEIStcOB S5Is ¢
L OH O dfoEstatssy) g ffdsf @ Ist dd2j & Is to tsifYf tediffteojtia) B tog 5y dgff of § dzd -
i & € O dz@aR G tc EAjfCofj $sda £ o Yy j e ff BYCHHC stetsls d
fted MiezlsMmise kzjIs.

o qf ¥ d
whie wias | wis >
d(-)

d
Woe [

YacToTHble XapaKTepUCTUKU KOHTYypa NonoXxeHus
a T

TyAa (ub)

®asza (rpa.)

10
a (pa/c)

t q’fr]lzlﬁzl‘@@fr]lst(;ﬁs@&@lzmdﬂsx 4 ded W

124



] tots 9 j H g3dzelzls dzd totfsts ©@ad rjuds@sif 8 | dzd tetfste Ol BO j o3
fls Odzh @ ks thts | @AY dz& s 4zE ot &8 & dzq tefstodEifiisj ¢ 2 dzv -
s s tetfste d o tEHsASIsklEIs a5y | toj H O IV gzl YE(O'Lots 36 6zis Hels B to s ©
f 5w o dwmpdig gy Ms§ gBY mSAGsa h N dgddjd dzd v dzd y mizj -

L dzOy d Is § Hzeolz@ftdsy o dzj HaffydizOc Og §kn g 8 j o€ img j dzd U -
dzd 5" d BE jdG &z dzdf to B8 I§dgdiWdzO u d Is H dit dzfg Rfizgzo + s ¢ d d3c
Istc j B t5 9 ORpde"Ishw(ted fifiz,h j M s o ¢ dzdgs dgik dzdests B dzOehy Isfigts -
CdHomnld s . v ds didicfi tets § ¢ Is d thts/dnEfcigfO o dzj dgds'C s H d -
dzO0 3q Y dg'tedfcfy d L 1§ dzdej tRH - tfHtafddgts] d3@ IS € s BY j dzf Oy d
dzQ az®ip © s § o gw HsY tg ds I IsAfted@O ) O .

RMMdzj H B @ tedaiiA) dzisldc O dalds@n i) d 2dEX s plas dzis O
22-61-00096 https://rscf.ruproject/2261-00096/

[ dlsj tOkE©O

1.0. MGl stdH fds dzz ] o B oz §f P gzis 5@ dzO drfffn. dauizisy i YO g f 1§ 19jp d§ t5 BO -
s d W) MEYsEas dzj\gdevbkdss e Mo j G . st wasly . btk § Qdzil§ @M< b Okt & 1D 1c O
R dzy j d2j2626.72041: d dds © BSEN 9785-972908783

21 . 0.dMmj it 67 mg .tstid'n ©p ds t5 &30 Is dieuj j chidistictads o O sadfy € Olsize j -
s!' dMmy tc Oo izff dpddelzj195.1 768 .

. BZHEY D SO OO todzV olin.C Ky tsikidozH . ;
ezl . | sy CBoadgH Y dzls
(Addzd Paz[lu "1 RO [ C RICGH B dzj dzM € j )
ltfrsort I duwdr fyr1sovgf coreuvrRt [ 161 RC
¢fLJtrRUSUMt O [ 1zRCL {1 3F I RLIGOUL [ [

I Mo to ] BBndzd@dA) OF i) dztsth © &6 tc O diplydiz Qe dzf ozl » I
esq &g dsj dfjmgfjdkdOc sa b §f ¢ Ok P ezf a0 jd ¢ O(Iszj rdid
Ot OC Istg fiptea | dzdstshils] ju20d Msdhintc 2 dsd{ is® d ¢ O -
gBjddBsd CE¥lsvhxRj das, Sdeds o) dids Odza §f o v -
dghdPc sde’jy BB sdgjn Ot OF sy dxmizs 2 dsc{f ¢3© hdg
o d ¢ OUsQ afzfiil€ ts dzd y j iz 18 aglTy Is O Isdfstisty Is el ts to s fiy s -
Jrdadd'e Ousq] el dzdf P fed2@3 j usAdiidsdfs s  § o3d dsisints i
i dzd HCHf l4c ts f b2 O B]o
f sdz' L ®dcQ dedis ezl * ¥ Is jodsdaty cdis] to tf as@ dedfsvdzy § Is
toldfshiptsj tc ddgj dAHBO o d dzb tzis ig IO RAs dstick fsteq®o dzj -
[ [ dzf tots o jftsTiak y j Caliasts tstr fstefo dizfBoigdodz/ tsdztisds Iz -
Odizf 1§ B = t=[HdZ]j dsts dzO H o \lelgiAsslz .
£jdzmisOko dzv f s Op Ol @ dzldz® H tf aRis ¥ §f tc O o -
dzj daf .1 tc O BY @ ls O dzjj dimfs20 j O 3 L H @RlEfs* ] BO -
Isd yd ffisteYHddP® § tcts B Odpd  tc gl dgtOep dzjy dadnte j HIg oBY * & -
s j todestsHs) dzd tots 9 O dzd W .
[ dzff tots o jlet®B s Is s ) §f sSGdeas telittefifdtdf@o dzjr defoL tc OB tS1s O
CoiRf ' ¢ IFswidpRim j, H fls O dzk | dgdzEzC j

R_Q—

q
a3
d
d
©
6

©®ONX FO T
3@9&
N’.S‘“—’

TS
RSO
o Fo

125


https://rscf.ru/project/22-61-00096/

E
[

e

ot
g

{ d it s s 3y ' ¢ ISOBWS;WJdZBfEJﬂSJ?deUtGOS az dzd v

[ SH jtad M R ©OH | tBfifdskts 8§ &f ygRsdds s s’ Hilskzq OF Is
MOSFETIs tc O dzL d fis Rty o e d3ts Is & OBz i d i) lsk fizO o dzj -
dzq 't .Gzt 4§ 16 O o dfjqdscltiafhy dessas's Is€odd G OUsTy et | tsHipiats -

% OL dasRiHsdsts M E a2 U @ D G 5 020 dciatatsi dad dpfsY 16§ K J -
dzj dzde32d3jodms] 3y Gz 5L B3 flas s ] SBRE2O Y 6 O o AP Uzd d
tslsg +@cie Is Okats B tc O lslzl dp O o dzglz@edzt ¢ ff A BB © o dfjndzd W
f oz L zy g s Ozdiits IBCHd Mis i BB O o dejj ddizy L otsizs® dp@zd
99 d H5jj dzj tc Crsdstitdastat fgts d3ts Iz ¢ ¥ tizts dgisjdzj tcPdfstsdzin fifts o
fd oW tgdzts dgx] MEHLHJO s " | MiEY OP lezf dzdigis § MY § -
YJd daaf @ ON jededsvdzts ¥  Is glz@y dz@fdg[@nyrly dzis iz e3tsB 6 O'ls -
ats GO 16 O 0 Uz el iSSPy 0 J IS tf WA G 5 2’ ke sy
d3ts dzfn Is tdn@iaj chds of @dfzdf Az fis® o dizddmdjwd3] ezdz® @ tc @Rl dz-

C @1 A tcOS kg Uz tc @ lesth tdaf Hiss OL kidgzp Dls s diyg jiidte ¢
O dzO dzts aftsidzj o3 dElebERRE 6 s dals to s dzdzj to .

1 O B Sfdgjii sy U5t b 5 130 0 dzJ dech 'tz g B 2’ LYisw-O dad
Sud ted Hf geted € dzétsipjdsisdens § ¢ Olistg gAY 5id3 d ¢ Qdsyjlzl! | M ls o dz
i co sde@® s s tsls o j Is ks © Gk ddz200sts IsA9 i © 8 dief ts dz-
Nez@EHOLObL I dEpElso | gl d)d ¢y & ¢ Odl p d3tsls S
Ho d ¢ OflsgadeOn jodedsdizts i d Is glz@y tz® d3(dAy 2 ‘ds)nizh § Mise -
dzv j sz H ¥ sjndzj H tso O K4, B, AlsH),ddecg tc ON jadisdBdf
tc Ols di©df tc O o (dzj joatfls[ts @B, AT, B+, A+. ¢ dzg tstodsld dg j Higr ) dz
Bis d3jodrls) o3 wzifH § 5@ s Ogaidrs© s diss s § d .

126



{  ESSEEmSRE I
. B

____ EpEmsetE
I [ | |

{ dMz2em%ze stodlf dg'Oo dzf 8t YJ Y BdxRls Offdl8 O)
s O€dERBz SO o O)

L d3d dz' Zdldzoe SRSl @@ B Y 5dz' Lisfo JOWEOdy) -dzts 2
~n OdzddSdefff smtcg ElRstctc j C Is@ dzdste € H[Ys tdz@o dfjj dBdi ¢ dzt y J dz
5B Bk o | dzd Wi dgefidc 58 d ¢ Qlis® wiafsz ts d3sly dzte d o34 -
dzd ©'dzc s Plcdisdz i3z SOEY L @z Rz fHssise j HMise c
dzd gdzd ¢ B MO ME&EQ ds,Is 16 {ds) ISHHVdE@ d3ts B OH) dziz O gze s -
tod Is difistsits Y Jj tc§ B dBR Is @@y j O Miz@ds,IststeH Bzts o to j d3j da
f s OBy BsIsS d .

] 3B H JLAD dzts )fj @i O di3Z |s g tcNemnals d f1EHS4401, ts d3( -
dz0 dz' diBstfj to W Hif jodisdQjetz] f ¢ CBIS] dfte ( Is teias d3d dzOURszo d -

G Ols 1,62 ¢ S Is d ofpistfjtc 5 Is % @2 2@zf 3 dzH & € Isff s fias 5 Is o o dz.
dzd § OL3Bd3Y dz.ts a3 diakzj tor o d ¢ DS, Oz H j 6 d o BEDL (2
B Bl BRI tod s tied W dz o tstdifdsts o j Is i) ks a d2t@iczO o | dz
1,86 tc OH k ff &Ph Ocdfis B Stotsls) .

I s sisle gl dgPydze ts to dAy de<g dz g dadifz ' § ) le ded@ jidstlzd J
f s dztsy d Is §z@y 28 esatl jdadj Rl J¢ fdzrO,dnjtg O " jodsd Jo O s dats d3
02O { 16 O o aliy jdagljdd2dain | € I d@fidals | B wQ dsfe B A2 € 2 dan O,
o' 7 tsHod@mD d ¢ QHlsjjcEfic 55U j tc @ exdallsghkE B3R IS7O OF
csalsfssilse j I4hasatOHILOM 4] O tc © dzdzji dz4 hd@sciea & d3-

RO tc dz Qtf dxo ts 1o BEsPjd dzls j 156G @fdejvy dediB.2 dzc @ Is s 1
H o d ¢ Qfldgldavin Is @z jide3izS J

-
—

tdiz3Rs Y L Cisxcl©® gls ' 5dzlz Y jops H jifze 5 U J 6§ H dzfs 2
(EEBzsONI] Ok &isEBEEZIsERE@s O)

127



[ d&zf o5 0 O ds to Ot ' sy | desid b dz tds[@jeRERE

f 6 OC ldzf &3 R tHHLdedsts 5 b zB H W yidgds P L dzts s 0w Lsdsjd s a3t
k1 teOo dzj derjvdzj )t s juipls st o dsts "y iy ls Jz fRte O o dzj dzd
tej Odzd L saz@Bdzbizts B § s dzls 6 ts k& P 5 &Gy dets B oOfs-

s d 3O dzh dete @ ) i) B3O Is teid @ HOQ2eEfOL tc W STAIB2F103CST6. | i) ts -
slso j Is st Yfd3j daz® §Rlio? § ts dzdgd de 3O tizs Wz0R ©fy Is O -

Is 5 Y tz@ O B ('S tots C 15 dzls teotismmiZ drtg s ta@Arg dsH | dlzf @Yy t§ & t6 ts -
o5t Is Ofdzs) ¥ dzj " ded)d 5 sk Ts  teBo PERPIO L Y jog 5 @5 HzO -
s S EaBf | ¢S dzts finde e i fiff@zd d50 dz'B dz@YLIE O+ f) s @@ atfjndz@zS j
4.

1 God Miz4lz€ 1§ d3j ydgjdis VT4, VT23, VTE8 d VT67,W o dzw s h d j fiyV
) d ¢ dzOEAPdd o dgisdads'e § Is ) Isfip dzdztd eff difdu Bdgdzts ds £ .
g d 3o dzB 5L dz@ 1g @ §lz® H dz jt ydrptsfladzle @ it jdzts © tz8 yg 2 ,
tcsdidslssBr sz c®OldzL d Nl % tefygdzj H Z 5L h@ B 5L dzOy j dzd
VT, 2C OL " dz@®isls O i3dS dzt y®&dgdz ' j Mis & gzt Pls TfyediEf jdzO U j -
dzd f to d dayfiptists Is o | Tté)dsfy i dBY to di to & @efrpasd ) 2 i€ OO 1 @zHz0
tsB d3tsds Sz ¥y deHvWiAs B d3ts Is Szt d3 jStel® Unjs2ts Is o | IsdffdsHe jledfdis
Mz dzb).@ dz¥r f tc O o dejtcddfizt d Mty & tzmias ode tc ¢ #3i3dz M
o' np@z] HisMis @B Yk dg 5B - EHHIfdsZz' v 50 D s joawr
Z§ tc ©o drjdddefsve ¢ digd yOIBHOYJ HiHP 0 g s FHEOtcsMa j A3
IR2110.

A 5 e

STM32:F103C8T6

I—
I
—tw

GND GND

t d miz4es O dzd d3®dZJBdZG;fV[§C( Q o QusgzH J dzirfCiistfiEseRn © )

128



VDD

of
vee 1L
o oF
=3
gl 0
| |
AT
vee
VDD

z o 9 z

NC. s s N.C.

N.C. HO ! I VT V13 R HO|. N.C.

oo it [~ P

HIN VB ] & VB ) 5 11—
T 10 6 6 10 s v
Jar IR21104 17 Ay, A i vs | IR2110

5 S ~A S ).

oc=— . | Aty NC.1¢ 12 N o

LO R2 = V12

]
O =,
i),
L}
0
w
|v)

VSS =
COM |
VSS
COM

G
33B
D2 D4 &
4 I 4
[a] [S] J» (o)
&9 cn :’:'C” E g
= T L
NC. |, 2l —=— = s | NC.
: , G\D S 2
N.C. 2% HO R3 = VIS5 —vi7 R HO | . “ N.C.
c1o = = c16
HIN VB | | VB HIN ——
D 10 6 10 {316
IR2110 |, ) Bt;, B J «| IR2110 ‘
Vs 2~ vs |,
V167 p——LIN 12 | NC. NC. 12 | LIN 37138
LO R4 (= V16 8 RS LO

Vss
CoOM .
VSS
COM

%i—

[ dmizsles Gz< Btﬁdltru"faw@H  qr2isP ( 5B B ERD] 6r Iz,
tsB d3slsiCi@zd L 2)

v OC g tc Oitst @®,dzd L tsdz jOEO dinfj JIRERNO H 3 yizEHsddzw

s j fls d to ts® O dzdf W Gztc § OQakdsts tc dzl4f dptOm dr jOdzdsH o df ¢ Ols j -
dzj dizOB OLfjs STM32F103C8T6.R tf s dds' LjtBf S tesMA @R o j tots ¢
IR2110 M § ts fy steedg” MY W wedelsi3d te s Bfide] ez 1) t5 © o ddglzdydims ¢ s
 tc ts oldvig dftsts h datsHinddids 5 2 THp W s dzj H 59 Bl j ard dizgj zdz
fd dzs b 6 ®dzL  Misdettcdd) BEdzd 3 O Bhzjrdz AZQAO W j © flogW d -

dzd OEZOR ¢ [ € REXE ¢ d3ts dzj 2@ § GzO dzddct$ @ @ Gzts ts o azgzglzd £ J -
dzd gz U J B iztc & yr dgfiy ¢ wlaPfm y d g3z tizts € ts dzls telistfizdAy scdizis dzds
L dzj Sstestfted o 5SH O3] .

t OB tols f ts dagjCHPE G EZ H Otc Mis © | At SCASWR
20230012
[ dlsjtcOkztO
lsidfims z OGtsaHa;q’ e C s syt misipilse Qo dejjdimodzd dz. € dzj tec -
Ols ts d3d 19870 BQOfy . : d dz.
2. UJnqu.-LLJ e @6l Iz dzls O yde® Bd € tots € s dzls to 5 BAERYIREL0XE
https://satic.chipdip.ru/lib/83/DOC001583195.pdf ¢ dzj € Is tdety dpdz(tcpn@usetic O " JLRHB.2024).

129


https://static.chipdip.ru/lib/583/DOC001583195.pdf

R. § OdzOM j d&C HaQo tcls.oh j H Sz H .
ckz$. I 54 CBolsHddzyj dzls
(Ad dzd Paz[{fc1 RO J C RO®u d3ts dzj dzf € j )
vrM1RSersztlJFFR$tIIImfﬁfrsvtlltR-
[

{ Mdzts o dzg'dafy d3d del§ ©dlzd L ifufgfldizdgtc O o dhj wlm(jVd3d dzdzts 6
L dzj Sttt dizy G @ 16 s C s dzls fo Sizdd] tedzdzves R dzd Is § 2
dz' § zdzC gY ftodzd o @ dza{®tc f 5 3O o dgjf alafso daydu @ dgqd -
5B EOL ts0lOUsSt jdfvls d tetsirDisad 5 f tc dsacts B gelf H o Oted Is j dzv
Syt HJ dajial) b figle P e3is s BEsEls Sz y bzl SMicj HMiso
o & s Hafilbs B @ ) s |f fisic O dajudadiis gakidsie® P dzq L tsczqD gadzts 2
[1]. 15 iy dzts ot ez jdigs | Tab ISP af3ks 5 o3 @l Waks dz tindsLdczd US|
ud Cidis s CdaQ f tow 3 fi) dad 1 tfffrdsddts 3 i dedes U dz® dasEste s o |
fcf BOL 5o GIsSjiahuls | to WijoRviyal ¥ ® 0 dzts f g SB 6 OL S50 O
(Ao M), dW tc Qlssidr dzv Istisdeds iz Is © yddsjdabgd tigls H .
Aj dzdzOmis sk B o dzv ji 5 g dzf B Q) i dzO izt Hptz H 1S -
Ols | dzf dizfs)? dz] WeESRO B i ¢ ¢ to diny JfEsH Qudztdad dz) o5 dz-
shdmisPazk s BOK 4 dtg | O©dzd @ Wdf & fstc O o dzp def'Ols j dzj
s fls ts W iszeAg@tsL B 2 3 His e fj IS wogianeT d2d Is & ) ) ). tc O d3-
OFf tsfls Oo dzjj digEd 5 9% @ 1§ 6 & O &l IS 50 delz ABES ) -
j dZIOm ds 5 d3Ady dORdEf], L& s G jig ¢ ) sk (O o dzj dzd W .
udMmis 000 dafs ded b 2 to thes Gdedljodd § &2 dzts » b e v
580 ¢ ¢ qlsjddf) ds) 7 O dad Ut @)O L Irtalp "oLOG Hsjatzdati@ s -
Ud @ S Andeds § B Hnjldscipd dzd dz@ 3 &2 dzd tefitsCo Oz fifsldf ofs, dzdzd -
s j dz'f det| ¢ & O C-dr@ BHEO Is Wk Gs tc & i3 10 & ¢ j daj dgtPlisdr'c dz' 7
H Ols Tt St Is to o Jsdact{ju o  dakeizf K Wi 56 b ded 65 0 O di
¢ 2@ dzts ¥ [ thzg] BYlAg dsii3j dizjdr@fs'H @§ectdad, Isfddd Is W dAd & d =
dzj O L dzd o bt & zdzj dzd v .

uls ol Clsdzjc®ls to O iy & fisla i {56 2 dzd tofst sz firdad
} [ 5C O dz@dE®) Z1dzC |

Harumk

{ ! TOKa

MK [—r==| Ipaiieep —— Cljﬁg;;a ~ .

i i JaTumk

IIIIIIIIIII
BaJjia

{ dMzbisdstolz Cusdzjie®@is tets ff 1§ o B 1B Mistp 6 2 dzd etso Odz
§ sdzsy § ded ™

9]
Is
|
¢
asd
Is

130



[ fdzis o der it dBMPERK 2 iz 2dg] k2 520 © dz2v e e ts -
dzls to t{ dpdgjhitde O 2 b § 0 o dinjceisch™C dtfz* UG Khste O2 ) tizfs p OV
§ € Is to LR JIEEERIdzteR Q @ ) dzts 0@ AU QB § ([} u)
ISP OOIs Y dEUzts 3 9§ Bzdz® .
s 15 dzq Y JHidsA® § L5 ¢ 0 O @ scisfigds & dzts & A v
Y tcOo qz) dfdied j O dzd i@ dash &P tgH dztaidtt( s | sB tcOL 59 O
(H-d3s M idzp js B = BNd digis Is tc © dzL d MAsdzsttcsf) fMOSFET ¢ d s j &3O
ZftcOo dgPazdc'O© B O lsi'ddr @ jc I© o) Wz p dipcf VO If js iz ks ¢ v s s
YOlsderCdgitt c 25 @MY 5dz' LHzAHfdptsaEs N dzfp tedzs B s 0 .

l COyj mes gt ®BRO MM BOIs tc dfotelsjj dtisd s dz' 0 k& glzls I w
1 s d3d s dztizO - st dsd3j da jCdeduls(tS W@ W W j B s gzar@ j B3 Is | - -
dzqf 5@ t6 O B fipds € EHGHAPTS LIS 1S P § H s Beoo Jirlz@E dpts y W -
tots o f df ¢ dAEOSEPOE dztf © d d3j di fiy dsdgdffiled] A EHaDtc O dz@'] 3 -
6Oy d ts tzlipt dgq(lsfj ulds Is tc d y O Isty eciae @AfgRt ' deW.d oz Stc Oy d
M d ¢ daPidPts dz' izl | B 13 O fifsftsiis dpted) s 5 ¢f LRED dzj o5 dizls 5 o
d dsj ¢ M ISisusB,108 .Y dzr Oh asts dzls O F I MO Y j t6 j dzO-
f e 5 jddepfs dz' 1 In 4Ots )tz jH deoatRlistes | Hoizfias IE@ e Wiysq ds,
Ylss@&sy s I OE s dsy d s jsidddtsdot,yOls | dZO@GPEES -
H d dBEs B O s 1 o) G0 O dzd LuSetigerzd EaP dztg § dzd v .
] 1T ts HeAs to v YLBBAC, tg il RIS feds s H C dzs Q@ fs Bz
s j dz' dfctsilds G Qisizk dzjdzsi m | 5 5L dzGOWEOHs d § affe
(VSSA).

Cts
1 dz
HO

R? R?
A AAA

M 270k
+15B +3.3B

Beon DC —
R?
| R u? D?
>0 IMeg 1N4148
tR? C? R?
- 'y - Fa'd
£0.0075 0. 1Mk o i MRS
b g
R? -
: —— D?
b 128 1 0. IMr® 1N4148
Bxon DC — R? =6
+3.3Bf———wWAv—— L - l
P $270x 0

0

of

VWA
100

{  MEz2AEEE | d&isls jsmBdeddks @dsE dEOREOYSEE SO0

1COYj BB IdEds ) § Ge® § tedp' ST 56 GG s g BOj Is -
vzOf oW 3 L5kdfij®Es s o | Is fls B f5 dblzed dift dzC © 1o 56 &

A JOBY dzd B Hlsdizd f to d cHistEf dats € dz® € f dzd "ne winidls d o3
dzj 5B R S ifiRsd g co{galf v 5 fi) 26 © O d5j 15 ) digf dzls s o
L 5B tc Oy fafoy izl j Otc O d3j ts jo ORI B Bde o M) 2 3MEFdjc -
&ZOdz®d ~ sHge k jtsOoly SadAd § o d Is Oz & WzDE @& W ¥ j dzd
151 oy dzesB j MY JouQ dafisly j toj dzOf taoks@ d dafbd MY sdzr L 2] Is
fls OB d drE@z@ 1 2" > jedBfRiB I [ 9 dzS 5 ey NedBilzv Y s dzj L &z «

131



d e dz®dg@s A J IsQd figdztBY Iz dzi Bikje¢ s Is f Wz I &0 Adr d3d dzd

( Md cpdr@ dg ts s IS filsfizdsf Iz dzfy i) &5 f dziz Is tels i d I Jj dz'e dzts ts
zO0G tc OH k i)t al dpQisizc | t)qf 2 ¢z dz O 2R jH o tisdrts 3 § fpd ¢ dzO dz
2).

{_Ilun suKOIEpA

ITua MK >

[ d ez J dzd lsizOdz'tc v XHJS?ME% Cdzs |y dethefts dsP O 5H j 16 O
S

1 sd3d iBts H € dzt w O ®RjsHB ~ Ste jd @Fted L aste LOdsE 3 dzts ) Is
oL OdBsH J A S dsde's i dzg & HAP TR to ts 2 frfldf stc@{ M Iy 1o -
fnts dzO dz'Cdg'dylg ' & I J} teth diz Is s figlf s zf leffgats § o WIART)
USARTd M 5 dzH p Ptg tso Asds o5 jHAPRzdz R TX. 1 dzts B h j figd W
C it ! ¢ Islg) st B sdfigftdissdz! € s oz I§ WSS UBRT-TTL. s 5 dzls O¢C Is
RX[ sftsj H d dBC jslsis "OTXIskOdis dzo | OB 5 iz ] IscC tsdals OC -
s ts BX dz@ ts dzo | tRInjQaigijjtejtsdzj H ts o CON-izts dekinz b j fls o -
v j BiOd BtsH Rdlse d

[ dzf e tsh foSddint ts dzioLdizlsids o M) § je B3 dztc © dIRATPH O -

h jo fnjtejsO dzd Ldzqy tely ¥ to WSPIRIffijo wgidls dief 5B R tSfHiEjdssz -
fn d3ts Is dzPlezd vy lf Hosdals j to Wi 9 figONBF SCK, MISO, MOSL. 1 51 5 dz-
dzd Is j dz'tedzts O BetstsLOMEDY s i ls “5dSde3d BOOTOS L j oot j -
cj R8Py fBSEtcORRBItetss Odzd W .

[ dzv Of ZfSddj 5B 7 @izt s H @ Is('ls O dzd § 1o tstp dslg O dzd
My tctso S OB OlsAY?] o0k dei" i dizefl7 €3S dzH | e @ EzB tizts e d Y -
dzr B j 2 Mif s tsm e @O dzts cYtpldsaAydis] v dzff ts dzlz ylgsdadyr A
HOdMd e j L 2 dz' ts @Hs tsz0 dasdfiWste s &6 £ 5 B t O Ld&H D ded 2
5 tstc diOd tis W yif jtsdackvdze f Qzpfledp ' ded 2 Oo d HisaE™ 33 4 d
f dls OdiAd ¥ ts wizadf @ W > ¢ diafffiyls ts of dednds ts W diLoiafste sy g tatisfdzd,

C sls st s i dBjj dyfj disOMBd W dzs OB tHlgtcd W § wdeftsB A 15 -
HJ &Mmlis ts Usdadk s d te tdl odglrdsdic] oo/t Usdak ds d tc Hagfificifesd dzj dz
f tedzO ¢ tjtodjfm IsfOpddiad! IsfstEslz & dzt @ @g) 19 ied Dicytg L 8 dzO-

132



l4s telz@ [ | YH A8 OC Isd tois s PyzdakfiL Ctfstsléstc j B filAg WA dzs YO Is
Co Qdyte?] L tsdd@dR,BGBSC | \ .

4 d ¢ dz@ezO Is Yid &DOts nyjj s J dzd IsizOdz'tc W ytg dibgl8zf ©H -
¢ dzs y E tet dzPAR, PAS d PA12( Mtstsls o j linf]ls sigidifiasdz@ tixd ¢ -
2Ot | OUsd I§ ts U P tdzjm d dzdtdsd]) g2 TECSDH & dz€ fug) dids PA2.

[ dzf sH O f Hz@ dztc O o dizBA(O? o fifdf'ts dz! 4z dBB™ j G 5
dzO L dzO RB30R@4 PB5, PB6 H dd* ff tc O o dgif diafsvo & ddisdy @Q,BPB d 4
Msslse j Isfmise j dadzts.

rdzss § MY J QY 2w OfipelasE e OH § 2 M o fizs QRIBT, ¢
C tsls ts tf isdglE dzsC i@ O.

1 COyj mbd iy odz jSSMBPF103C8T6 9 € s to f WOBRLO0MS ts dzd -
Ud fistpdsdgoen Is iz ¢ .

{BOVf SO § sdzdzf)tizBls o j Bk 8 dzd ug H)€ isdj dzizOy d §
[ s STM32F103C8T6[2].1 s dzde@j S Is tc fME.jj WEOQ ) s Qe@af fndz@zS j
4.

33 [
[
50 (VDD_1) 22 (VDDA)
75 (VDD_2) |
100 (VDD_3)
R R N N B D09 m nawan nall
" —t— 10 (VDD_35)
4,TuF 100nF 100nF 100nF 100nF 1000F 49 (\'SS_I) 19 (VSSA) 1
99 (VSS_3)
27(Vss_4) —
10 (VSS_5) -
2, =" 21 (VREF+) {
22pF = 33
| 11 (0SC_IN) —
B __J_—
J_—- smHZ ] 20 (VREE-)
22pF T
— = I 12 (0SC_OUT)
- 8pF i 14 (NRST) O
8 (0SC32_IN) L
I\ 0,1uF ’:l
J_—- 32768kHZ [ ‘
8pF T
— I I 9(08C32_0UT) — ——
BoOTO} 94 (BOOTO)
29 PA4 NSS
Cursan ¢ mveTa —— 25 (PA2) 30PAS SCK
31 PAG MISQ|
Cursan A 67 (PAT) 32PA7 MOS]
1 Curuan B 68 (PAR) SPT
Crrna: Z 71 (PA12)
G8 PAS TX
Ercodes 69 PA10 RX
HIHAT VIPAETEHHA CHIOBRM KTHMEM l"—'— 89 (PB3) UART
é 90 (PB4)
91 (PB5)
92 (PB6)

t dMz4eg B o WL & O

[ dzz H tsB IS dg® Ols @ ylr - Is to ts Nt § WM @ 4aEON B B Is !
HisY tsdzbzgzdizP ) s D€ iIsifds,f OB s Otcd B filpks @ dzs H© ¢ &
Sud te i H2Y dzi 15 te d3d totisth OtdAAtsfiptcipls v dzfteffsted odiisdQizts
i tc j H Iz ) dgisdeHed] Ss@zQ dized fudf ¥ Ofda] f dzH d € @ P @ tstdsi Is O dzts 9 € ¢
d Oo OtedJodd ¢ O lg jJylgwdz'osL. O d d3ts H j1 2din IsColsoftavts tffrieHdte HscHdodz d
Emlstots? gy Etgd s dz' 5B @ils? dzg dzlz] B Winjofis @ Q¢
CAN, RHA85, Ethernet

133



I feddef g mff J tod ud Mz tegzls PP tetsy € Is d tdfofrIsdgddy”
O 9o digQdzs W dzw & IdMfris'O dzH Odedzyizis Bz Lc@as@fulg BsL H Odzd d
tcj d3d diazS st s sded Bis §P - dzts dzts cloftey) j B af@ A€ . ts
Ul 9y S Is d tapei@dediz fisf)ve Oy d ts dage s B, izl s 1 dzts -
IsdiasR d W d § @Y b eindetg 23" .

Of ed BN Misdz@ gzdztsopL ¢ el s dz! L HSD IO T EHD

J M isz&ACS712,C tsls sdedizjj 1 ks | Gzl delyts ) ff 8 d 0 SHHJES! ts dz-
j dzo izl dgz M p &Pz Iz dzd toliste D@ & W jOdz jB ilptOs  dzts
d W d y dfietsio dtsls jif ~sezef € @ B fipds & dAO-ADIs ylg € @@zd ) -

L e3P Iy bstisHe@sls Y L€ diigs B tc O B t)ls] & EAROAOG W 3 1fj telds - |
d t dz@ dz'tsdzty € OFf thiz] dglas € Iz .

[ ¢ tets dyceEi §f dgd §§ BY J 5 dz® dxOdg®) it OeG @f kiseistis o dizj -
dzd ' j O d®©s fo Wiy ds dfiaf) dzj Hilzg jlsdz) B ke j B @ U I b2
Bd dzls O g d L o s H diflstg txig i Qs d tdftsi o Of[AOIRT 5 i3 s ded dals C
B esdL otsHdIsj dzwv .

RMMdzj H B8O @ tzdaga) daslic O dzlas@ ) d 2dEE AsElES dzis ©
22-61-00096 ,https//rscf.ru/project/2261-00096/.

[ dlsj cOlskztcO
1.¢. ez Wi s Fdstc O o dzjiafe§ s to s f ket § Bealfpdlz L sfo..R L H Ols j de'sfsE ¢ 2015.
T 373.¢4 .(: dz.
2. vjndedyj MCOWsEC zd3j dals Oy fzO Bd € tots € 5 dzls to 5 dZ@IMB2F103X8
https://static.chipdip.ru/lib/58B/0C001583195.pdf € dzj € Is tdaty dpdef tg2figidseOc O " JLEHAB.2024).

u. [ QOisbztelz§ . ¢ Bt &z dzls H Yy,
ANd azd Odzl [Jufcy RP CRECH BSdzj dz € J )
t o1 1 ¢ 1U$¢IUR1 Rt {1 opagr

t sB-BBdzd f z Ay detffstdats d3r h dzjetraesB OB o r {f tsdz-
dzv slldz dzC yd dzts o | gz ftsi2H d dig)j deddy] dgasdapl Iz dzvsly tizthe
C Obaldc O jOdz! dAf Miskzyf Olsijpdfdpidad s cBBMY sL dzOo O
i s ded JEFg ‘dz'sI€ ‘ez ) OMficli [M]lR AW j Ho OV Is j dz€ @ep fndstE(H
tc Ofmh d tc¥ glzlp i 6 Wdstdsofiffvip ¢ tc © dgds B, tlisS @ &z s f ts dzalzfHsts -
dzjlg tsyda'jj? fnldpskid:©6 Is s d3ship twtelsfdstadsizaiis t© B  ts@slslz' -
Ctiny j dfrdgts if tc ) B Slistg 53100 d B ts das @ iy tfj to ts ) Isatds df j )2
d3ts d3 tddsdzlz yfdteis(dzr M dzjc tizdzts s L d tdddoCa@@ded §f z dfR]Is tsto T
( sd)fn.

[ H dzORG@d B BdldjL € ff s 0 s HiG(ARSROBE K B Sisd L d tot
9 O dzdetiz?2XWp dzv sOlsiAlptc s i s dIis@dedid I dgv B iste d CsjdmEizOB tstc O -
Isd o degtsjB tsis d L d stz KEAEBR iisy ( tc d ff KWBKA LBRiiwa, {f taij-
ZOL dzOyd diir dzj ¢ a4 @q WBsH M gl dftf s o ¥ N pdedsvo dzv
BJ LY Ofdesmlis d

134



U f iz ety G2 QHD e f b2 v b5 | 228 05 6 9L OKAOMNGKA LBR sy

dlsOlf o Wit PZBOBS B &5 d L ( tictzs fldzdzts ? dfj tisdis)-
tcts@ls j C & tkth 3 forisO dzd teddgj@a fipvdzj ¢ OusjjodfrRdzy § o3 aiEh Is
ydy< sdz dei@ O dzdzd ag @z £ 40 fiffiP e s ¢ tc © d3ds d defits-o jOogs]- ¢
IS j ndzf 8§ t5ls OLdEdtO &1 & dzyfdED Is tsHeov dsy judgddrs o j gz S 52
C d ted fiy.G8 Q dzdztdsdeiffdzO dzd teiz I§dis@)» G s dz! L 5B Bisdp@®evj Is ©
fdteuydsfnbOodzso dag@addf s3s] dzy d s dyd & tedg@diais, sz H | Is
fjtoj HOR@BL ig®s SiistOrABAMrd L J tdetizel Ardzdzlz &

t Iz d dzyd P MEMHELS2 Miso O
I ts ) dztsisy 5 O dztf O B3RO R (5 H s fts B te O 1O Ez0 Eetizdfijsiec - R

O dzthef sl j dzyd 5Pk cO8 & & G629 d s &z frs @@ 52 fils o
(tedf. 4) .

135



