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The monograph deals with science and technology issues of the state -of-the art design
of telecommunications systems (Electronic Communications Systems) for
informatization in various areas and the creation of the society information
infrastruc ture. The authors presented key information on telecommunication systems,
their basic properties and architectural components, classification and trends. Consider
the perspective systems from Space System to submarine -based, which determine the
level of development of modern telecommunications infrastructure of the state. The
book features the original research by the authors as well as overviews literature on
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The book should be of interest to telecommunications prof essionals, educators,
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CONTETS

25 years of formation and successful development the

,,,,,

Education

Chapter 1. Formation of systemtructure for pexnnel training of

telecommunicationprofieé ¢ ¢ é é é 6 ¢ ¢ ééééééeééé 41
Kravchuk S. O. , Kravchuk w. [.

Chapter 2. Introduction of modern teaching methods and technologie

into telecommunications é é ¢ é é ¢ é ééééééééeéeéé. 99
Ostapov O.A., Chubl.M., Shevchenkoll, Rystsova .l

System approaches and directions of development

Chapter 3. Telecommunicatiof Internet of thingg é ¢ é é 6 é . 73
Baranov OA.

Chapter4. vel ecommunication neééeér 91
Romanov O.INesterenko M.M.

Technological approa  ches and directions of

development

Chapter 5. Use of norprocessed mavigation information in the Andrc 11
Minochkin D.A, Kravchuk S.O

Chapter 6. Software defined radio itelecommunicatiorsystemé é . 137
Kaidenko M.M.RoskoshnyD.V.

Chapter 7. Application of spatialsignal processingoy the form of the

electromagnetigvavephasdronté ¢ ¢ ¢ é é é é € € € € € é . é. 149
Yakornov Ye.A., Avdieienko H. L.

Chapter 8. Time synchronizatiorand distribution in telecommunicatior

systems andetworksé é ¢ ¢ 6 6 66666 . 66666666, 167
Biriukov N.L., Triska N.R.

Systems and networks

Chapter 9. Over-horizonsystemsof communicationg é é é é é é é 187
llchenkoM.Y., Kravchuk S.O., Kaydenikd.M.
Chapter 10. Telecommunication services to very remote villagestical 207

Communications éeééeecéeéeecéeecceéee

7



Kravchuk S.O., AfanasievaO., Kravchuki.M., MinochkinD.A.
Chapter 11. Wireless sensor networks with mobile sensoes € € é . 227
Lysenko O.l., Yavisya V.S.Valuiskyi SV., PryshchepaT.O.,

RomaniukA.V.

Chapter 12 Ultra-wideband pulsed radio signals and systéngsé € . 245
BuninS.G., Trubarovl.V.

Chapter 13. Featuredor the development of satellite communications

ééeecééeeceéeéeceéeceééeecééeecééec 263
llchenkoM.Y., NarytnykT.N., KapshtykS.\V.

Chapter 14. Terahertz technolags in telecommunicatiosystems é . 287
Avdeyenko G.L., Bunin S.G., ijaik T.M.

Devices and elemental base

Chapter 15. Fiberoptic and laser sensogsé é ¢ é ¢ é é ¢ é é ¢ 309
lvanov S.V.

Chapter 16. Microwave filters based on structures with resonato

parallel chanels as metamaterialcell$ é é é ¢ é é é ¢ é é é é . 327
llchenkoM.Y., ZhivkovO.P.



ADVANCED IN
THE TELECOMMUNICATIONS 2019



10



Ot Ts

25¢ K & tTOPAO] 6 pp
. SLZBU@AGK ¢ AyO,
t Oz060¢] Tb6)] 60t Ads 8

8dt yasade

25 YEARS OF FORMATION AND
SUCCESSFUL DEVELOPMENT THE
DEPARTMENT OF TELECOMMUNICATIONS

lichenko M.Yu.

1.1.006ad2 B8R aeReos 3ab¥Yoasd]

10 fyobkCims®0o ZyJ o) dissdyptiss O~ v CdajOL Q@A
9"  HykbdtstteszpdBO  dzOydzscts o' HMis Oo O dzda”
L OMsBj@Z] Ctsd3zdz SOy 2. " ojdz LOBJLYj Y da
Oz tcd S OdeMm CsdzB W€ ] pgddzef f Bz’ C BdRlg tc}j H Y elz
60~ tSt€ ' 9. wtdayjdAFacdzd s o MdMmisjdgs Lo wL Sk o
odhts’ e ' Isd (dsi's’ . HIj tanlODC] Hydw f totsB dzj d
L dz0yJ dzdzv .

[B tolzdzlstso Odzz L OMmdatso dzd € tsdg sQYO Wizj 1etAG dfyls f tc
dztso 5° COW jHtod oz o @ dzam" tf OH sy lOtss ¢ W Or
mMfJy Odd was nlsslzd Odzdzy Isj dzj C sz dz' ¢ @3y t2jdgd -
f*  Histedd3dOdzd ltejLdH' W ¢COHJ B ° zOkz<¢ v Ct
[ dg Mlsjtemlsats tsfe " Isd vCtO® dad, [ 4 6 O9 dzd
sjrdetsczse ' 2, s dMmits tojClstste [ .71. 16kt
Isjdzj CsBzdz COYOR sBEoHes 11 EBGCo dgis OUA9 Iizts
9 HAkzSCtsd3 d20O cetMmistckz  Slste-fcsk tctg dgdf OPOE 1«
Isj dzj Sszdz SOy 2.

rts fnlsodztsajzlzobdztdzq’ CRO jHtotsW j Mstes ¢ f s OH ¢
WOR oy’ 2 mWjt' s AdgEEs B d2?2 HOYSIBE® ‘s
wdzmisdlskzls z Q'BJtGdZJISCfQCf o SR IR R ¢ 74 7L S
hlsOlsdzgd?2 tsLfdm datse 5° wgms;em¢ﬂdz@a@mu©qn1

1 ©9 Yy O dzdgw LH" 2fdzs 9 Odzts iy Is ' fndzts d3kz
Hsfdz' Hy.j dglza" P Bse s f syOlsCkz fr]lsatstecldzdz.w ¢
LsMjtej HY jJd2O © 11w Isjdzj Csd3zdz ¢ Oy 2 fn

11



WOr 9y o6t BU)f stizptizdz? L OlstcjBlzo Odzedrn X dIslk
ftetsj Sls' 9. 1 jL fjtejB' dzef h j biztlpy Iz fipth-HEeR & g b5 15 |
ftesy Slslz Misotstej dzdzy ° wWsLoadlkilz COWjHd Is
LOMdzso dzd C O COW jHtcd. [ dapr oy j'dzd - h XS dirf ¢
LtcsMisOdzdz?" © "  HBEZzO Odzsmw [z, € tsdaldnyf ¢ M) lslzts * tc twlzO
ZOEZC so s’ (HS dviglz! dAs)M s

SOW jHictSS B Iz dzd LOf syOlsC tso Odz dzts 0

5§ dzj Cgedy SOy 2dd R fedhles’ o,  fydisied
| dzj C 5 BEdz

JIBNEHKO M.10.
. 1980
3n00yBavi

¢ o 3L
] 1998 t. , Csdzd 1 sMisOdztso s BOBY gzipls i J
dZsod?2 fjtjgdz' ¢ Mfjy" Odz' desmilsj 2, COWJHEBO
fjtehd?2 JbOf Meotets MisOdztso dzj dzdzv s O tes@ o (
Ho 5O mfJdy' (DdzJI dzts s w d3(d : " rdesdztse '
v dzd S sdBzdz’ $ Oy' W't fdmisj kd BQtej L dzv 1
Ptesydmlstsmls O dzOetsHd fjcibestcss dzff EO b6 d
Isj dzj € sdzz dz' ¢ '

2.

tQJHIzelz,tswdzJIquujthS ‘dZ&® % | 1 tgdu,

2 MsOdzs oadte] kb szdatlﬁtammg
sd3f dzj SMEz. v 1995 t. LG
iz -~ 30. 1 © CastBlstgo Qc
sz dz' tesCd yg 2 Cotelfl 21

Isj dzj € sdzlz dz' €
dz0 9 Y OO At 9 t5
dz0o YyOdz! desegts € sto
MiskzH j dzls® o . dzO

5"~=r,

12



5B d&ZOH dzO dzdz" €3] HHjdzizdzY f teadsO © YO dz! desets ftetsyj ME
slsted B3Odzd MkzyoOmdz Isj dzi Ssdizzdz’ COy" 2 dz2'  ted
10 feyolsst 2002 te. COWJJHIGO L OMise Is®
we' mdets, d&Odz' ykere yd o MmMets’ n teWy Qi o PtizdzO K3
6 0 dzOo yOdd wzfitcdz" dz. v i3z, otcOrBoakze yd s
C'dzt Ssfls® WOR" @9y 9 k cOdzkzL ' Isj dzj ¢ &z d
Il yjdz0 tw©OHO Lkuz] tigdlfj sz R sc@dedsdzdn: € R J
stceOdz’ L OYy' ¥ 9 1 v uvdeOR ¢t autsls lip IO dzfplsialf jdEists d3lz o
mMdmisy &3 (wus ) . SOWJHIEO LOMtsB " 9 Isjdzj § 50
O  Oy' 2dedn ° CBMAB ydedrs MdhHby & pdzsats L
Bzdzs Mlseo tstej dzts dztso ° COWjHted Isj dzj § tsd3kz dz
Isj dzjefdis o8 Oy* 2 dedm o3d t6d Y ( wv

Y—
N—r

1 OkzC tso s BOL st wseg LOeaYyHd BERZO 1175w Is
L OL dzOyJ dz' COW jJHEd -z k & s dz¢ Ez0 ezt Qrgiz€
Isgzy S sz dz SOy 2dzd~ Mdmilsy d3" . 1 0€ 0L toj €L
ldzé ssets 2002 sipdzj QUi dzls R Blg " 2 d&d B zigasm Y J d3 4
17 Mm' ydzw 2002 t. lwjLjdzsOyYy' v deso 56 ts d
LOM" HOdz I yjdzsj sieO® EWwOmtcmyjtc’ oadzd €' o
M " stetsB ' Isdzd &' © wuw, Y sdgp ipdzde®’ c &g )" e

|

HjtoyOodzj tojclzdzs 9 Odzdz? o MW j o LobOwWLCRz
Lo' wL Gk Is © CdeW stedzOIsdL Oyt T g ¢ S dgiE gy O ff list
"LCtMOIls" O " dhdes BteOdz LOY' 2 Isj dzj ¢ tsd3k
Il ¢ dzOH OWw'd W@BW jJiHesB ddzd L dzgOyded?2 o dzj M€
wdzmisdlskzlssdy Isj dzj SsRBzdz SOy 2dzd- MmMdMmlisj 3.
fteOys o Odzd HBY. [..40.. J1itdG# fdg,, sy .o do¢ dz.
BOGOI! sn tos% don tsdz@zf Y O dzOditic'™ o3t teumw. S|y, Sz
SsOWJjJHEBE U sytsdz 9 09 mMf syolsC z ftosW.
Cjte' adzdylsots dzgjv¥ fHtetsw. [ . [. ovtdem! CRE.

1.2 pRYYRdt aR emt di amsati

1 0 o jtiiydedp? fjto' sH fdz' Hdets® H ' wdz!' LdztsiindsS
tc. SO wuw L 2002 t. '  HEBIlstsodzj des 1494
(161) BOe Miste' 9. 1 tsfdls dzO odff EzmS'ded.C"' o

1" fmdzw fjtejrtsHk Ht "  HetlkteaCd WOR' o

"ujdzj SsiBzdz’ SQGdZ C OO -dggOPSHEdx ddEls H ¢ W dzd dg' fr
HdWJtejdzy' 28500dz0 L O o' Hftse ' Hdedd3d M j y' C
- 20 COWjHE' us: MisypPtttcOffun d sfs@] C B
Csd3zdz" SOy 2 O d@tsw' 'dzi dz0 Is ji d2j03 9 dziztes!
mMfjy O L@dp jdzjte" wW SO ftesctcOd3lzo Odzdzw
ZO COWjilstgdzj SRRZdz COYy' 2dz2’ MmMdMmlsj &3
- dz20 C OW j HicdzW mits (RO GB'dEdS C Oy’ 2dz  Is] n dgts dzts
1 jepPdzePo yoOdedzgw dz0 COW jrHig]:Isjdzj CSsdizdz ¢ O
BOGOItste' 9adzj 90 f( BOCBROLS®, WBOS oambis,

13



hfiesCd?2 MY jSlte Ckwfm' o ° dzOf oW &S " o :
Ooltstei’ ¢ € bktohd -fSttedXnIsdrS 99 € ZOH OY' o
sjMmiskze Odzdzy * Mjtelsdi' CoOy" w;
- B A hj 20 k¢ o8 dagd T dRsORY DU A8 to ;
mMzyOmdzj B ZOH cAAAIEVES adgCho e ddiEsts tc* 2
sOwtg(BIsc; dzj Ssdilzdz’ COy"' 2 L O2 O t]’tstsa‘ H dz
bdz o jteimdlsjlsk, LStk kO,-§jHDd g 2Isdidiz O did
ZOL ¢ dedgs o Oy ' 2 dzfs’ W' W zo el D, HIslgM § Gf) tet
OCIkdo dztsfyls' o5 ¥ dzOtetsH dzgs’ H' W dz datsfyls ' .
1" mMdzvy tos@BayQaaay MmiskHj delsd EMmf " "dets L

" dglt slsj dzj Sz dz SOy 2. | Oh o df M dzd § d
EfEOod i CdR §sMNOHOR e WidFEydhl@a
- MW jdzjSstesd €d, sjdzj Ssikzdz SOy’
' dglt ste Oy deo[: sjRdsdkse 2.

1 2017 . SLYBYOE ' HC sy Szt Ofldass

Ofr]l]"tGOdzlsIzth’. 10 Isfjtirndy twsCd dz@ilsH kg
sjdzj Ssdlzdz’ COY' 2dets” cOdzzL " L ORdM j dz&d a7
‘* 34 COdHdHOILM! ¢ .

10 COW,jHt vs TMmMeoatstcjdats 8 MEzyoOmdedrs ¢
CtcOh 8 dz0o YyOdz! detss dzOBtSteOlstste” “ ¥ s) w o 1
Mz zls dad Clssjodej C sz dz® COY' 2 dzdrm Isj mdetsdztse * 2.

ltoslswetsdz tsMisOdzdz’ = tws¢ ' 9 (§f syddzOs yd
Cdikf Odz' ' ¥ " wdaW sfzdz2 i VSO dz2O" tots Lot YO d
BO2BEIsdE = Mfjy Odz' Mls' 9 E cOdzzL * * daW tsCt
Mis® dzdzOf Oyt 9 Odgdzg? RFOIsjte” Odz' &8 hsHES: 1) I
O MOBJd WMCysS i’ ftosctcORRdetsets L OB L Y J Y dad
LOBJ LY jujdze@? czzilsj s MBEbdesmls’ , tosdz Is ©
OO L &, ki tcOo@ SdstpyO denddalss ¢ Qatgfe s dz@ € ts
ydS et fesctcOREEE s L IO@YL 1 j 5 dzid ts &b dzteB @G

L tojLEzdz SOI' tsBBISd d' Y [ﬁﬁ)@uizdﬁ)&dz,mls@ﬁ

]

Bzdzs Mot ds dtse' Cktefmd: 5 ¢ OO B
SO IsjMmiskzeo Odzdz? HtosetcORdesets L OB j L J wj dadz
OdzOdz' Ll o IsjdzjCtsdkdy SOy ' w", Mt ddo tf
s dzd oG RSC e ftosctcORdesets L OB J L j yd dac
IsOQts>| dzj 5B - 'tBdE Is Jdz@odgfOE ds it © o Isj dzj € s Bz

stc' d@3 Istsg 5, 3"y COWjHttss uvs SO " wdaW E
HSGSo Stc' ftots § Otlsdzj emlsots IsO fifisf ' ofiplisiBH j
COWjHted © ftotsL tetsB dzj dzdz’ otz Cds' a0, 0O BY @A {f
Higdz' H dzd - tetsB ' Is Csdi3f Odz' "wdeW s 2 dz'
' Histed di3¢ tseh stz Hi @B I®® MiskHjdzls® @ E ftOC

cS Htod$C dzOH2 f tedp@ ity figts G totso j Hj dzdgv dzOB &
9 ¢ &zOH OyO d3dz jSoOWjjdaSiaxfsz s ®@BS . ° ftetso * H dzd A3
"wdW sf2dzr I v C O " ,C ZHodgz MOCHAGHISREE[' asos2H B

14



%O bkjtdstste' ' sd of CHEt WMk B BB dz
food My fotddbdd £ tssesuk ObdsmY |kl
1Oy dzdol " Histed &S Lz vafmz deSJGuCOdZJ dMIZISQEg’atGISS(

CHOjJHEBO dBO° 9 H " Ug‘tgwfnj

Hjtey Qo dzd B U dzlst(alﬂ%ﬂw
HsMoe ' HyJ ded A tc GVCAs=d o' 1p° ¢
COWjHtcd d3Os Is! s dzd o
tcsBtslstss Hjty"  Hfted  d3
LEtO dz tzp & dads dgtse * 2
LobOwWLGCE, ftots MistckzC szt
tcOH ' tYOMmilstslsdatse ts dgis dz' d
tsdzOh j dzdaw Mz yoOmdzad o3
a‘Htjlsa'HO‘ CtcOh dd3 Mo
7d tQJ_BIZSGdZ’dZW 8 Urr¢L:)3~2. j:“RF a~3hg_la-3‘raa
4t Csdzlz® Is' MW, h s odmam dosesRomn YU @
a‘H'gfltiz,ts‘c-,‘ts dzOff tew di3C &z HisMd Is 90Oy dzdo sy 9
COdzlz L * sO {§lstcjBlz® GdzdB ¢ d n Isj ste 1B d Yy
dzO0e d yts®). (tedm.

10 " Histed d&3C d QB@UOM§2u¢m®eMeImOBQOE
fnlz y O mdzO OB S OIssE" W - '
s jtcOtc® dGedVvdzCdetse t

| I

odSitsdMmMissealzo Olsd M wo( dzts ¢
fesyj miz, CHONEE. H dzY §
{ B dzOH dzO dzdz" dzOB StcOIststc N b H |

L Ofmeo ts¥ 9 Ols dzO o d € din dzde
sjdzj SsdBzdz" COy' 2 dzd i

Mls' dzr ded S s9 dn mMd mlsj d3 W
L sCtcj BDOfIs® GSM, UMT:
L OH &' dz' Mistclz o O dzdaw w

5B dZOH dzO dzdz'ls S tal' " OB BUGAF"™ * | T2~ "X "I Re o Rs o

d3BB!dZJ dZIS) d3JtGJ)1" QB Sof mdi aov o S&GO fr]
sO * dzh jzo Ofdd®Is st j tcOlststcO® BsB ' dz! dats@ ts
LodWLCH .(tgdd@). 7 HGitd@Btess §oHBRAFEEOdES o
BsB ' dz desets S jwcOlssicO.

¢o34. Lt o9} 8RaGnN
af dReaRoaat @8R ¢
dRf a3 Rea3080Qg ®
¥38)JeO0968MY 8R

15



] OBtsteOIlstste’ Wis jdgjdasjdatded ~2 @S OW jHted us B Iz
Mz yomdesets o3jtcej ydesets 5B dZOH dzOdzdatzsd Vv 8 M |

LSO &, "oMmlsjd Is" (LIFE) 1O odfkmC deg
feOyssls! v BOBROL' €EBEF@&EoY T Isj dzj € &k dz
L ICAD Odzdz? OB SEOSE' ° odStstdmissobl’ Is! |

MsH jdzls" @ COWjJHtd HYy Szdzw OL DAz s m tsH ' f J icdsd
WOs" oy e Isj dzj Sz dz2’ 5. Oy* 2 dedr S 3 Odz' 2

¢o3b.€3eYaeaosaoat DR
38 v09G68RsD2 ysea |
das3ea3ReoBaannag

¢0236. dbdRym3>e3 dRda
¢o2fr dR (d3Reoame |
3emY¥3er meaaodiOT (d:
Ukraine aR Cisco F

gff " dzt dzs L S sdf Odz” "¢ 1 WOST kg me 2O daC
¢ wdzls jtdgidzijls? e , Hy MiskHjdzsd d3Os Is! Hisfis Izt
sjrndetsczsed ' 2 Mo stsotseéts t' ada". uvOCtsYy MiskzH
dg sB - ' Hdz d dzj d3j dzls d H dzw mMe s’ R~ tetsL kz d3dh;
ftcsGtcOBzo Odzdzts' C s Szstosdzj tcO@gd * M j dzfitste

10 COWJjHt' vs W0 YWO'd dOkz MO8 istcOIststc’
(OzHdltstc' W 580) $ st ifzOH wC A dfQevdoda@
mMd IAMEG (Tlsd M OdzO0 dzOB StcOIststc’ W BEZdAZO Mmlse
b "slw" E Ctdtftikztth' d&O tlsted B3Oddzy Mk
59 jHj delSG 15 ECteO dzff! € d d3z& SyctdjwHafiy Iz Och "emffayy Is
o YyOdz' dzd ~ L OC dzOHtc® 9 Odz'1 dRitc OL 5B dz@HJEP dzdk
Csted il p'z W OR " o yvw d3d, OMY "' cOdzls OB IsO
: we tstew o' Ctstef! C 5@ ts: wdzmilsdlskzlskz Isj dzj

1
]
dz
(3]
% OCkd Isj s s jlsi0iz Ay detfeSiss ' dzfyls sz ks iz

U
e
o]
q
d3
o}

16



fe Bl =z

Ealiie,

]
¢09037. Oatdm Yoo madiReRd itk EE od > pec Roamde &Schwar

g " dzv des L CEli3f Odg" * & Vodafon}j z0 ¢ C
Mmis' dz' dzdrfdiplsdj~d3 BB " dzd des S)Ys. Lwth Yy 'C@dz' (L tisch S
Isjdzj SsBzdz €S Oy' 2 B Y tegzh fip s GpEEDE s B ® dz' N e
1 O dzEZRdfr . , ,

=

¢ 23 8. Z3aYa
bRotagi bm 3
dqas3y) YRoot F
fF RbaYan
eo23B8RaGmMEea
dased1ega3aan

1.3.Z3a¥Ymeam YodqdReRym dqRdJaes»

secdkvWHE d&O to' dzj 2 dOW jlsjtda(dz’ fddf ton OVisdE! Iz
Olsdzd = & fjCsdz@xOQ@z] ‘00 COW jHtcd, wWC' Mk’ b
‘9 Wtstcedszo Odzd CtcON LOMOHd IO IstcOl
"oy’ 9.

sWjMmMtste 2z jtoBddzO [1] tdddsts ¢ls] I dstyeOds\§.z mls
1 9 ¢ On BWKOO OFIsd o @ary dedy Odpdse s off t
ZEtsd3 L OMdzzy j gets L sBO@afaizOaf csWjd =~ = [t
OmMtsB' & Isjdzj Ssdgzdz COy' 2. 1 sfyls W toW H
YydlsOes, O ftls'dd fjtejHOs BsscuHd:

ZbC s9 HisMdz' HY J deda? ) 11 W :
st Odz L Oy' ‘¢ 2 MmMf' dz cef=indd] it dej ‘
oS tsodd3d ' demisdlskzlsOdzd [ ° dz2' Mmisj
Missmizeo Okzd MW MmMise ste dzdev MEzyYyoOMmMdesets S sBEzls

17

=g O
IR ONT E N
11 T

re N
B s




LOCtdhlgdd CSsilzdz SOy 2dedr  dsj toj o ws thGS Hdz'
ftoso j H ] da' Hisdz' HY j dadetc dzdtE ) dz®@ddzd T Is ' ‘o dzy 4F
TOOClsjtedMisdsS kSO dzf! S’ ke d.

1 esW j Mtste 1" deded y! €2 1 .dzO HIddic jlsts
ZOEC o O fsMisOls! | s OdzO dzts f Gbizd 21 (me J dzj
dzj steH d dzZOtedzd 2 o S ZzOH Gz BhIstee Otsdrd plz| Isiis
"MydsOo®Rd L daj sUS O BO@RG B3 f Of e © 0 M
flskHj dkO®R *° CBdjcodRk gow;Hte'.ﬁ d f d

msyo o HstesB Sz | d&ZzZOH dMdzOe O d yc
it ' hdats' ods' Mz lzsw, 2656t MteOoy dz'dazvL O
COY jHte L OMBB " o Isj dzjtltaschigzhdss &£ Oy RO 2 dzdzd
f sMOH' ftetsW jMsted fMzdid ddzs f jtoj HO9 O o

l oW jMste | deyj deS s [ dzj O RAROGSL Of dzg € ' X
o' HsdBd2 k¢ tc0O Cdzff! S A zkthtg dzdl®d  ktedzOdz fls
OCOHj B ¢ 2uzsdzj sOCOHj B ° vCtO’ dac (*5 > MO0
1 " deyj dzgS s dzO f sMOH IthISwanlstGO l=e o d

wsd o' 9 OCIdodz § jHOEBGE ydalz tef =

v Mdmdf [YEINHOZHE [dzj ¢Mm' 2o H G s
B sHEG s SO " dW st 3Oy 2 des G s LM;I{J
"1 stcd3OIsdo dz0 SO ftcOQoatso O BOL O s NEEEIEEN:L dz'
Hsfme " H, hdes¢' L dzOdzdzv, o Islsislizy U ddzdz’ Q@ C
Is j ~ dzts dztsff s 2 b dzCOaizdz’ L fJHOGEGE yYdatses sHOR M
ftesotsHdlsd dzOo yOdz! dz' L Osaiisdz'wC @y " 2MosdfzH J figll
2O dZO2odh sz dOkZSCtsoatsdkz IO d3j IssH d ydats dzkz
L BOGOdzdmw L O ftcOQots M' Misdf Wa® 4 j tzff ¢  tof B g
Hts 1 ydlsj dzv dzl Is jotgddzd €S s H tc' Mmis IsOC Ists@ dz' |
sBtSo oW LICH MBOdzZ] S8 dzf Hwodzd?2 fJtej dz' €
[dzj SMOdzHtelz [dzj ST’ 280 dykz.

 syj dals 1 tOc"' dz ¢ dz' Bfjtedsj daHlsfp f OdDicoOffn siztsd
flosl jM' SdOd dddkd v tilsw ddo dafbzem S af€ ' o fla
Isj dzj C BBz dz29RQY'12 dctcl 1 tcOGC" dz ¢ s w
ImMsedzdo " Mist dBjIstsHdSCd od¢ &zOH O dac €. B J f&
odMisC s oddccdds Mt Hi flk Q% > B
Ctgstotsdz! dgdrn L ORtsHOR Ctted Misig® @isc 30€C Is
BOIs j to' OdzO d3q Hq’fnudljdzq’dzdf]wtstixdggzdzll_‘ dzls O
hs ftow dits’ ® Hf o' H' ® ydn CB T O dzO R
2O tod € dzOH "My dls ftslstc’ B dats Blzdzts HiSB toj
stse d2d o2 thdsts tetsBtslsd L' MilskzH j dAsSOzd" Bazte O~
smMsedMmisd~ L H' B dzgfgiisj®. G s yyletetsiZz IoZ Hdz f to d
ZOo dyusd MOdtsMmis' 2 detsé s s Mdzj dedzv, hts Mzt
Mlseo stc¥ 9 Odzs Ols s j to zB dsfig lstislds’'c.ts totsL o dIsC k&

18



sk Ckth' H&Y EOE' Mistc' 9 " [cE Od
sj dzj C B &swOd 2 W[ &PHlsEnkze O

syjdals [ jBiH "9 [dzjcu [Cf s thlAMsh d U
L sB ' © ISJdZJQtSCBIZdZ COy' 2 ©OC Yy o ¢
[ deO?tsac{q t " o4 dz 9 d ¢ dzOH O dzad j g ts5d
H ydtf dz Blzo dzOMmils' dzv ¢ d odMmts ts |
fn H J dzls o[ fegjOl IsdydE slstso € d 2N (o
) tctsB Iz 9 Oedzdz™,J & @AzOIs LOoayHd L of j
" J BIstsy) Cdzf tsBdzj &3 & MlskzH j dzls’ o ZHj

dzts

L

\

z

Oyly sz Ckztomtso t5° tcsBIsd HdH OfipfizzOH OcC
Q9 0OIsd sO¢BE, htspB atsdzO LB' ¢ O&ZOMWw L Is
90O Jdadzv 2 YBBOYOdedz" H O9 Odzd daOdRtg doly H A5G
dilsk ek B' dishf YRSk sk e ' Histesdz b &
sods dfsdzBysj ded detsd dzd v dzO@ L On d Mmis.

&J:wzoﬁ.&::qwgng

dtf dz' dzd EBEts IsOdzOdzls w¢ Eyjdtsets s
ssmMsolzo Olsd Met® oMmjB" ydzz ' HG slstse dzj
o diadZwh jf ctsB dzj gdzd » § dIlsOdz' , N @dzde dad © D
Custofipdz’ Hdzedm ttSB " Is.

tetsW j Mste [ " f Olsse ¢ dzOlsddf'rdso Pdzi A 2l I tedzo
ZzOdzso dIsdr EZydz o. [ezHse Oded 2 »«  d2yd
OyYyJLHOIdsMIs' ' HtSBtGISchqdzo[a e Iz 1
Bsedzdo " Mis¥ HEts MjiBj, 'SdsdEjtsted fi S Jindzls

mMdzizy j detss  f s Ocdss . jOalﬂsGBlSclsials;frt L. do ts:
JS ZOHB®R ko steysets HBo G Islsw.
W j Mists 1l 2dz' dz2 wjtce' 3 tsdgziys By

syjdzls ztsdz dz | sdztsH d d3duidzls | diz] & fj) @alizieiad 39 d
" dzC 2o Odzdz 0 dzOHL 9 dyO2 dets | toc lzth dste @dirf aifO d
f ORROVWIsOo MW Ctdzj Slsdoyzg delsls © € ¢ dzls O (
dzj Csi@zdz ¢ Oy 2 ] sdztby d dzzftedz’ dec fe., B M
ECtsed?2 ' o] dz od¢ ZOHOYO IO sS9 Yy
S zOHBBdR Hd&ZzY Ctdzjc BREZO 26 O dzls
9 Y Odig lsiatsH  Ydgdie:” OO 9 IsO tsBEBO O W Mmis!
CzOW @Oyazj Clststc® SO e Odz L Ols 209
Y

f

Iz

o= - Oy &IFIG&H&WFS [Hf_l_(‘.')g_@,&

O /L RFL _FO0AF 0. _0F0SL0F 0~ 0=_J002F 0 ranen0

oS ZOHOY! $5° H' Wz desZO L §-ipp sdBOM da'd  tstod
tesL tcsBSCd o wdzmisg gtz izt o © tzB Bl dzp & . o3
| dzzh Ctso d d3. oudjfidsjCHs h dedfA € fydz’ B & e, Jdtod
fdMmisj &8 dRdetsy d dedeseéts HBMsEzfEz Ht & Odz'
‘ W'rste:d3{13513ugq’datsiztfaG)dzJI dz' B3d ted ", ' @ > B
Y B " sdz0@ Mo Iskz 1O | o tctOfda dzd d3dc f tstc
Cdeded wjtog' w ] J Bt CJ tsaapy O ¢ is ORI, |
tcOH ' tsd3j toj L ZOHh dJiesEC shdidzesadd3d MmMdc
f' ' Helsoy' MskHjdzls' @ * OMf ' tcOdzls'O ,ydL "
Mot HsW jMm' 2dz L dzOdzdzv .

19



g'! SEtsHdz $98 dnfists € ZdzO® M IOfizfzy Iz & LsO i st ) dzlf)d t
9 ZOHOY' COW,jHted to" L dzdr u’ts(;tsdz dz , bk &
LH' 2fdzddzd Mmots’ dzOo yOdedz? o wuH, ftots2h
COdaH@ls ' & dzOEZSC, HBYJ dzls’ 9.

djtojH dedrn dedL CBtshtcmo CHOded H todidp d ¢ EzZOH @ o
dzOeo yOdz' dz' HdMydyfdz ded, h s ~“tkzdalskze Is! Mmw
o dzOMdzed = H Wfgda" ynjxdgdelz! .- eOBEBdE SO § ted ¢ dzC

tesLtesBSCd ' oftcs9 OH Y J datizy dzgz® 5 i3k de' & ©Ez2 dA
(wdzls jietgdgjj1® , R n dsQtEdEs dztse* 2, o9 jdzdSdnm HOdzd
ftesHESCI' @8 ' fhmizze, ftesBdj B3 ¢ Otdsdz L

COWjHnte' wuvs ftwsW. [.¢. 1 O0Odtsoaddy, M o
1 01 61 vCtO dzd.

l sl j Miste, Is jHASE Isysi R . dzCsA€0 oSagzrEmP dddlz dzd L
HdMydif tz] ipdeseo d Isjtste’ ~ MdMmisi 3 d&tse ' dz! detse
BjLittsoatsHSe ' dBjtej ' ", " wdzsjtedzjls toj uj ?
cltislsdH ' W ROCjtMm:! Cdd3 Ol OK OEs B fiptstlzy 1§ B dgb
ZOkS [ .Qus RQep@ Mmiskrujdids' @ L wdmydy dz' dz
OdzOdz' Lz o IsjdzjSCtsdBzdz COY wa SO t©OH' Blsj

Hsfd Hyjd' " kO 'd JdfemSddsS SOW,jHtd
sjndg ydedh GOLEsyS. ¢z yds0 &t a@dzoy’ 2 tz] tol
Bse ' dz dedn ftdmistes’ 8 ' Bjtejydedn L OMlsts
1 Oy’ tdzOdz! desets yJj delstclz EZf tcOo dz' dzgdg" IsO o d
sjRdz yded s dz2OkS w. ). sOfhIdC @ it
"{ OH' Stj R s dEOse ' fMdmisj dd" . }tse ' H

"wdW s 2dzr n LSC O dzZO" w. w. zZjoOoyJdEts 9HOC
tcsBtslsd ftcd oS¢ dzZOHOdzdz2 HdMydydz' dzd " 1 tets
1 sodzd?2 fHjtejde COdGgHEBGH Oy'Hdmhad § dzOdz0Os 5 € |

dzO mMo2I’ CaWkpuwd https://tk

gl " ototsB ' Isdzd CMpdafdhic B O¢z. ° vt MCO kO 1.
fsecdzdB dzt ¥ Is' HftosW jMm 2d2 L dzgOdedz? MmiskzH j dzls’
B 6, GMcBEAwLtsIdEjE] )y dEwe odz! dzdn ©F j (e
A'COoaddd ‘' o' HEESH M’ SeHd hdz' 7 fMiH,
[y dzdhj ¢ dz2 €O ftodbzizOY"' & BOEHFYdS HEI2E
Mezf jte, o' Hdzsh" dzqmvuocmmmcaaoms‘dzu:‘ H, d0d datzd
et StedBsOYy ' v dEE fOEFs d I s € Ztef) ydlsO¥ s &
dz* Hd, VY4 BJLMEISFE sded? 1§ dz¢ f

ltoso " Hdgdd&3dd o dC dzOHOYUOdRRd COW jHted ° HGE
Bsdsctc OW * 2, dz0o yOdz' dzgd~r " BdedC " o i

Mftedw' odMmse RC ¢ Cs@ds' o W a1 G(sHsdse . j toj dz'
14.pR)] daYR emt di amaati

VftcsHtse Yy §tsdzOH 40 ttsC' o BjLY jtoj tco dzts’
E ftesyjmM' " HEksaCO O OlsjMmlsOy' '~ dOE¢

20



JdzdBEzWwBOHY ' HeBlstsodzj des dBO2 x4 100 o yJ dz
J Yy Odz' L soOdz Wuw,yjlz' BsdglOHyYyd mMdz" HEBSIStSH
.1, 1008, H. . swOoaykz<¢, [. w. 68RO
c,[fr]dzatsadz,q’d3q’ ZzOf toW &3O dzd ‘lsdqusBIzIsQOd:sq’ dz0 kz
I WhkdHOM] dzls Odz dz' ZOkZC tso Hisfpdz' H Y j dada
d315HJdZBSOdZdZ‘M3(DIS@Lﬁ§0ﬂﬁ][S LOSCsdetsds tedzatsMmlsj 2 oL
fsdw i53d ZOHo MBS dR yOmktls W,jtdlssods ¢+
9 to' L dzq’"' ~n 9 ddzj o 'd30dzds 4 fn;dft]ls;cﬂzr@@ﬁr]dzdl) n Ot

o
Y
{

oL O BBH' T hjtYlemg 3SkEdc’ dadzddd - Sdaie jdd
sjted3” dzgOr StjW' y' “"dzls'' @8 LeowLSCE MmMdMmlsj di(
BOLdMtsd3 Hdzw ftetsj CSIslzo Odedzr ° Mlsotstcj dfBY ¢
mMdMmilsj d3 H dzw thH'tSszJQIststsdz'Qc{' Is j dzj S s 3k

i fted € dzZOH dz' HisfMdz' HY | dsiets chists Hiftss Citslste tsiisigw dac
koteHBI' dz' dzgdn ftdMmistes” o, HES MCdZOHE w¢dn
OCIsd o dz O ' oftctso " Hdzgd S 59 ftod dz®d dz! tsol
CdW st dzOy " 2 dzf mMdMmilsj di3d ©WOH' BtsL e  HEd O
Mo " is" & Is! ftsls dz' B dz 2tsdz’ o Ctsdzo j telstste’ o

M zlsded C sotsets Isjdzj BOYjdedgv, Hts MC dzOHEZ W
i MdMmlsj d3dz’ to 5L totSBaCqdr 3" dgWicdstey dgi@i i RAgigitRdziz o AC
mMdMmMlsj &z "desS shMiize o se s B j LYdidida s Hidsjo tds@ dsj
H' Of OL tsdzlz, LOMtsB ' &8 GBYydmdzse 9 Odz! dets”’ Isj =
stceOdz’ L Oy v EZyofmils ZOzSCsoy' 9 "NCsdd' k
L Oc Odz! dztsH j toy O dats @ s L dzOy J dadzv , h 5 tcj O
dz o j tcidls jOs Iz fils oL &4 jtaoipddy ‘ of tctso OH Y j dadaW
Csd3f dzj S M o, dOdshizfizlsddS 9, MmMdMmlsj d3 MY j
i HisMdz' HY szde L "Mt =  dgQEHEOF s'o 15 | W dg'tc
Mo ' sscdz"HE WO~ Wwyodd dEHf@W‘NdZWIIMWMﬁ]B
f sdzOH 30 a‘lsuciLu’olz‘,thlquS:U’tleﬂ_de{na Iz -L dzd
Isj mnds ydes’ Ibkotstoytsmls"' |, >1c{lsls od2 Is0O dzOIles
M cd Wod3zv®©dzdzs y ' dzf fndzts Mststed ydats™ € Otslsc
ydmdz® Htshdtsed jldedzy s lgsL o JIsC Iz Is;dz ¢ s d3lz dz'
sdzs ysoddsd tojLEzdz sOsOd3d L O 6 tej dizd dzd
Izuc;dz,o["' COWJiHtd Isj dzj € sd3lz dz S‘.Ou‘Q fr] SGtSHd
L so' BJLY oy tzp &8z dz’ ifdoins § dsd ¢ 7

;sthaulzc:). (.\

- oL tetsB dzj dets-Isj Be@z Ydzdo s L OMOHd F@ & stejc
W deC Y tSdzzo Ocedz" BjLftesoBHEBOC o g
HisfbEd#L) § Histed B 5% BB d dgl ™ 5O
o MBSt adHC' Mdz B OEDIs S tetzyotsdg SNzt
sjdzj Ssdzdy COY' 2dz Bjtef B5E sz sms e dad
ftotsC to®dsdatzkOylko Odzed S Isj dzj S sz dz' € Oy' 2 dzg
fMsostedlsd Isjaods ydzge BOLE Hd&W tjOd L Oy
BjLitcscoscHBo JEM{HGEHFE d' | 5

21



- L Om@aksls wd'L dz2v dzgz Isj st v Is] dzj € sz dzE SOy
H' Of OL sdzz, Htddeydtf ' o Mmlse tstej dzdgw dz0 dzts
Of OtcOlsdzdR StBfdjSh o IsjdzjSsdzd SOY'
OwR ' IsjSlsktcdad Bls ' ta hdgdidecplstt "5 © Rdzts dsts B ' Ldp' 6 W
WWesodr ©OH' Sijdj2dds MHEmsyossead d
LooOwL C Iz, Is O ' s BE dziz alzOn@PRs'j Mzdd2O B OL °
MOBESEEE OO BElf PHEYed slsddn Of OOl

- LOftetsf sdetseo Odz’ o3 f lctisH dz frif Qilissdees f11g 'd&I® L 2 8 Is
2O ROk j 3O dydedn  BSHj dpstcl C I otsdzg T k2t
' " jdgdzv 5, GhtedBOddR L F©OSkZzo Odadew B ¢
L3 dedese s k2 yOf' tcOH ' ISE OdggOsitdzH ** oL QLEQ'B’S'[S]"

( 7 tcts M lsyAdiorts] 3z dzelztlzd ff dzj € fiplsdf = © 2 "9 dzO

] lstOdeczn y' v, SCocds Isdodzsj 160G /’“’\ o

[ BH ] d&& ‘ Bd ssHd bk tcOo dz' dzdzv | ' Ddkd

[ . wusBOodgsteffidz HYy ks Is! v Mtse dzdo s - 3B lzH
(Softwarei Definedi Net wor ki ng) , L sCtc] BO

- 0dzOdz' L fMmdezr ydr o] Stedfj BDONY "
-BOGOtstc 9dzgj 90 Otern "  IsjClskztcO 3 o4 Y |
fieddydfddy stz sedzd » J dzj &3 dzls” & d3j 6 3 °
-kdsseod WEdSC Yy BdizoOddzy ' L OoaHOdzdzw E1 toC
9 ' kzOdz LOYy' v tjMmMkztem' @ £ d&jtcjy O0s SDN
-Wrdyde SO fesecteOd3de dBsHj A B t.iy S
ljLftccotsSHiSO fnj dzin @ tpAs to cdg)dis jLOy " ° B H dz'
P f OcOd3j Iste’ o dz0 o £ ts pae & ala 5@ s ( H). Is. dz.

5 f &

= [ dfmj s addzzlsts d3jIstsH jdzj cetstsh OH
;g\ BJjLftcsotsHise ' 2 fj demstedzs 2 3 toj ) °
b dzjCdzd COY' 2dddid O] ttisf &ONY ik d
» o dCodzs yjdedzsb mHEBE® Yyts®  dgW sSBE2@Y "
fsHsoydlsd Yyofm OCIsdodzssegts WhkdeS y' tsd

[ SLtesBdzj dets ' dzlsj dzj ClskOdz ded2 BjIs

fnd defts tc dats & d3d o X d 8 L di3tsB ° dz! ded B Mg defn
Oj e &zOI ¥ s KO B0 ) la thpkHovO dedzs 5] Is s'Hdzl®j dinjdEC
Hdzw fescdasL o Odzdz? o ZOMisdotsmisj 2 Bjte] "
hts HO' sy dzdo ' fls! CjtkoOlsd HddOd ydzt

v jtleOGejtoyse Isj n detsdztsc " o W dzi C sdslz dz
v. .0dlsdzgf € J56 sSH dz' O¢ ©Qdz dztss F" o O
o MBS Bh oadHS " Mdzd n  dBj ol ji s algstsls sty I & )LSIS
f'Wstséts (5G) fsCtd d L odStstc o)

W' EMso Odzsets t6OH sL 9" wLCE IsjtO atSG
BOdz' dA IS ‘oz, A3 S t€tsj dsls tsfyls * vk ctadsC Isf*) @
BOL tso mMlsOdzy " ° L tssd34>14dzd@50 i -

[ O yd dzgj o jdzdSEkz HOdA mis: U’JIGJHOQ,

Isj - detsdzts @ * & BOGOISIStGG)LISSISGIS aq’QlStGVt{fr]EOdZ»dz'“
iWjClkdodetsets o dlstc QAW OMsigbdAs dztsc s j Mz o

22

W




Mls' dz degd ¢ " 9, wC' IsOCtsy dz2OL o O Is: Mw ¢Ejlsj
Bsy z1s! MlsOIsd thdso s Mls' dz dzgd S soatsGets L
ftocsBdzj &30 H OdzO tots LagfteBdE' dp datte se s ff 5C tsdz' d
BjLftcsotsHisoadnr Isjdzj SsdB3zdz SOy 2dedr MdMmisj
sjtOecjteytso' YOMmlstslsdz H' OfOLsded (>100 4
[ " Ctosnoddz! s9 W' dz' Isted H dzw L Ofmt
(H.Is. dz&. , M. dz.[ffpdetsfo.dd . dzu(Dﬂz(dzte;IissO)L\
"HStedlslsw  jWjiCllkz JRIBHS IS tc RO
JLBdzOIsste’ o Z 1/t B dzut@;fr]hlsla)@ '
ekzClskzteOR, h s Lousqobczaowwf-'

Is g2 o
fdz st o
doyd dzs ~r OtOCIsj te o  dmfjoLixs dECESK Eers )

sjW' y' ‘dalsd lgdiay &b toisa3Oedd £ dz0 tsmhdzs e dz
tc jsdzOdzedzed v yOMmMlstslsOR, s HOs L s kz to,

f OtcOL dlsdzedr Msze st zME Odada” ;

ofMmMlsOdzse dzj dzts kdz' COdzr dzgk o dzOMmisdoe ' Mmis!  dzj

Mlsostejdz' Istdd L' L dzOC Odizdh € syl toqlze ldzlsiw,

i sdz¢ ) O d3Ydzdz'O;¢ O M

Htsfdz" Hy jdes L OC sdaetsd3’ tedatsfls Z{ tcOo dz' dzdz

5B tolzdzlstseo Odzts fsBkzHBo Iz f cdzsMmC s0 dn

n Ot OCIsjtedMmilsd ¢ Od3d ;

odwoeodzj degs JWJCW W j'tdelea@GHIzZo 'SWsIjS 2 g PuzL

dzso d2 C dzOMm dzj d3' dz" ds@dz'odztsl¥ O BB G~ o digj adzf

tc] L sdzOIststc’ 9 .

VftcsHtseay BOGOIs! sn ¢ 9 H' Wdzo dzesfls® H
1T w kjdzj SsdBzdz COY' 2 BlRzdzs L @fsts o @ & ts 5 O dk
wasy Iz dz' fdz®  dzGeHtS o to tefifcsthpldfIirfvH (fid Mis j d3 s dzj & &
1 ste’ adgvdes L btcOHdyY 2des o9 dC sted Mmis BbMBo O dz
BOs Is! dedL CE fjtej o Oc:
- B'dz hO ftestf zMm¢ dzO
- L &zOydzets d3j dzh © f slgkz
- dz' COdzr dets o dINBOBAz
- MdedzOdzd o Oy ¢ ts

CdeW stedzOyt T, hots
- Bsy dzde * Mils! o dMmts stsydeséts o dw e dzj dadaw

ftcd o' HiMlsOdw r & Cdzs a3 Isted) ;

- fted?2 sty 'tc jdgtOpAds: Blzlsd Mlsoxtai dE Oro. o3

) 2006 te. LO " dz y' Olsded COWJjHtd Isj
ftctse jJ HJ dzda” h stc' -lg fizef dz YdefOEZC O tsdzW j toj dzy*
Isj dzj SsBzdz’ S Oy" 2", ftocdmoew yJ dzd - [ Oz dzO &
Isj dzj € ©@Ez &'. ¢

1 OSCtsoy' COW jHtoddes B ED&EZJoBYDMOGCKE dzh &
CtodaW jtojdzy' ~ "11y bjnde SO TstdfdZj § tsiztfidc ®

HOIsdz mis! C OdzOdz' o

Isdg’ tdiplls ¢ dz@udezve ;tctsB S is
fg s dzff ¢ dzO

odwedzvisd, hts EBJjL{ Jn

fdtjnO 5! Mw;

¢ s

¢

23



L 2004 t. ' dgH]jSCMEzoOdzdMm! & d x dzOtetsH dz' 2
Ydlskze Odzdz® &@Wd = f W df'd3d o uj dzd B .

1 59 0O d3° ) dzOtiztS Hisdgd® dz’ desdsl j t5j dzy” W L - ' dz
Isjdzj Ssdgzdz’ COY' 2dedm Ijrdesdzseg 2 IsO t©OH'
LOfsodzd zO dz' "k &O ®BOLjtdEtse ' 2 yOMmlsd dz
LO2 B30dzO S tsda? J tedsdey’” M" ptsdefc Odz’ L ©FBSdc SERZ & ¢
Isjdzj Sszdz COyYy Ref " s CLlsH * 2 fgdzj dzts my ' dz
AW stedzOIsdSd 101 uvEtO ded ' H JG6' HEtsE | EE
Engineers). "uvCt] ' st" tslstcdd3@BEDO dts O Istz @H
LSO’ dzd , EQzw M OF B fiptsL toj L 2 dz' Is OIlsCdts o W | tc %IB
Zdz o jtoemdIlsjIls'" & uvCtO dzd.

1.5.syR3et Jyasaosog dRddaes3os |} 30230
3ab3ar dRg

[jtey Oodes® ftojB ‘% vCw©O dod o .« Owmazdz®yf
uslsdt' 55 ydzj d& .o . S OMdztedd, (f &5 J. WEGLOP

I . pdLBPRzL O Mbotstej dadzy ' fwOCIqydsj o1t
"l st BBy R & EEd SOy 2dds MdMlsjdk L ed
sjodsdse 2 ° L OnsBdyCtepiudg hds o Odz dets” s

Y poboTi Bnepue nogaHo
KoHuenuiw nobynoBu HauioHanbHOI
iHthopMmaLiHO-TeneKoMyHIKaLiAHOT

iHchpacTpyKTYpH,

\
3aranbHUia Tpadik AKOI OXonnoe "\ y
* CYNMYTHUKOBMHN, Y =Y
+ cTpatocchepHUi, / ‘
* Ha3eMHUH =
~

¢ o 39.

CErMeHTH TEMNSKOMYHIKaL|IAHMX
CUCTEM | MEpPEK.

KC — komyHiKaliiHWA CyNyTHUK,
CH — cynyTHWK Hagirayii

24



10 Lk Ww@§sZOH Owu'tcd] . SOW js O2H | ZC O Ilo@ S 5 dz dz
o' HL dzOYj dgzj oY QD ks tef tej &' ‘5 VSO dod o &
"yjndsdkse yd' GEcOd LOY' 2dd O toj ¢lkdvis
Bjtejy dOMskzyddn §6¢sd d " .

v 9' HGkCE dzO Yk dz' iz B sisfg,

[ " ) deOtctsH desets Mtss Lz jdzj Clstets HisGC
L sCte] &30 L unddswdim :§J f sdztsy § dzd , ho
ftoddd dzy dede" § dz20 OISy dd
ftodL daPEHadg tsdzv s Is toj " d Is -Is jorCigddzlz,

ftoctsB dzj Bz ECtej f dzgfded 8 j L B O it

dmhf sdz? L soa Oded j d@3 Rs U. uuc{lsfa- Ldzts>
Yls ts fts Mo 5] Bz z tcts o dz¥ dzdz(
LOMkzzy do Ojls Htedmky Hj ddW

VS tOd dzsB zOflsd dzOECd 4 Is'”dz Gdi@i

1" H Cjt' odzdylso sdz ¢ tsdztso dis@¥g "€ t§ dafdds gl CAS
WOR"'ayvddd kdz o jtemMdlsjlslkz Blzdzs o d¢ sdzOdats
05.04.2011 te. -~ 185 Bbkdats fted2dgvlsts d&zO
o ff toso OHP Y EESG® fizdatz y dz' Ctsd3tf dzj € md, ¢ skt d
Mis Oy’ tsdz0 ddglrndz' 1€ Oegly R dZdd: SO Isj ted3’ dzOdz' 9 o
OQolstsBOIsdL so Odets’™ MdMmisj Bd L tcOo dz' daedz?y s
VSO ded (Eda)f ots”

¢ 2 310.

] stelsOlsdo dzO Istetsf sMW § tcdzO H tc O i O4AHAE Jzllz) 2. ¢z
(a. [. stcOo YkzQHj S ). S s5OdMIs Odedzy  Is j 1 dzts
odL dZOyko Odzdr t©WOH " sMdMmMlsj &3 ' MmMdMmMlsj 3 dzO
&ZO0O BOL' Linux HOMs LdBselkz dgg " &z ¢ d Mmlse

Bsy dzd o ' Mils' B H) taddolH@®\§'d Hoers' dzalztzts 3l s &
L Qe § j uJj dzdav . t 4 Odz' L s9 Odzts i to f deeq fH O t© dz
ftedMmilste" 2, odCBdzOdzd?2 £k Bzt zsydesdzz 9 O
f ' Himddze 9 Oy' o f slskzy desfls ™ . it sLtcsB ¢ O ‘

LOtedsL Bdzlsdzsets LoovwL Clz.

vj tedg® Mz klsded C so 5@ 15 LoOwL Gl H dzw J
Cdz' BOIdydedms 1O d3j Isj fte BHdzts ¢ W dg'daq J- dzCiaizts o 1D.n.
4. 1. sOyBJdEjLEzd IsOIsOd3d twtsBtslsd L H' 2 M
Jdaj G jIsdydesects BB HY j'Bfgz f z@®wZd € dz' dZi 2] iy § |

25



mMdMmisj B fEsddd8 L S HAEY osdf OHS VSATEL d3'
kjteds' ZOkzO MkfizkddSsotsets LodwWLCE dzO ¢t
CiMsOy’ SkOEdsets mMkzfbklsdds o, ZOMO &Y j t,
totsL IsOhwz o Oeltslz d3' N j dedfi® MY 8B dzq Lizlztstists O bztz’ Is j 8 ¥
odBsEd Hts 5Bl tsdzj dSATes jtactshy' oz sidrdftizdsteizd !
(add@3sed H& ' Odisdesaas f tod i liste tstts, s Is dety dstis dzt -
Sftesd3 dpdasQuifef, COBjdz dets’™ dz' dz' ', Isj tcd3 da

1 Gdztsl HJ toy Oo dzd d3 L O3 o dzj dzdz" O3 ftcOCIsd-
CdeS o) delstsmf esdBsy dgz Mdfisj Bz Lo’ WL Sk Oc
| jtedzOH M €20 (dfdels OtcSIsdH "

i

‘ernadsky Station
64° 167

5s API

External users Data acce:

Hasap
BeHpactok

-

e CepepHs BucoTa opbith 6nnsbko 700 KM;

e nepiop obepTaHHA 97,8 xB. (16 0bepTiB
woaobu, ceaHcn 3ByKy 2-9 XB.)

¢ 0 312.

0 Mt ' tcOdzls 5 d3 |SCOYG taidedy JujsoEH OifipatsS 5. a3 to j O tgtats O
fescteOid sBAy ddsto kot tdDo dz' dzdzvi UDESS i) B itz Is'

26



tsLodlsCsd bd o jtemdlsjlsim' Csets fsjSilsk
( tcd ).

L 20182 GWOMWOET Sotslsf1EBS s0d2 Mkftss ' H
B Ny dZOtetsH &Z0 CsteHfaYl ¥ g f)lejdBdste d ils O dz
Mzfzlsded S O dz@z @) tshEs0O U taz0 toQfdS odARdREz? S fi I3t
([ .f. stbizsddyjotslted BORsOEDBYEHEE tcj L dz
- fedfeseddd st d-tD sz O da Ahplstsls dzts § iz te 2

" dB’

- HOdzd er]q’c;tclsdzlz sy deSkz Isjnrdz ydzddz te* h j «
- HOdkd L Bsck sLORksOld sflsdBOd d § O
sflsdd LoOdd tjyddid toemi§dso. i m S Y das

1 H" 2 fdzj datds | @O Qustadt® Mzt tc s dz0 N isdR® gz § fifkgif[i]
Mz lsdd sosets L(otd®.C 2 " [ rRJI wyp ? "

10 foccttO®Rsy | okl 2 f)-200Lc0E ot Qotkdp@ tat
"Ukraing "1 tsh dtoj dedz® ® LSO d Mbkiklsdedk®so
o dCstdMmls Odzdz * o LESNQ M@ Q) . Mo sy 6 ted ) |

VU LORCOR fwsjClsk o0y ddoddd * §dflst
slstod BOdzdzY ' dal S ROY' ' f ot fpls B-BzGl @ dals GPIL
Ld&3tselz L odBj dgh disd § dzj ¢ MY & oo @cedfis Y tsdsydiz
CstoH d dz0ls  dz0o ' ¢ Q' ezt aftds o3 EsHiddavQ dz' iy ls
Mzfzlsded S s, hieeE0dZdty BsdOl' ~ (s o Odzls

¢ YyacTb B TeCTyBaHHi KOPMCHOTO
HaBaHTa)<eHHH cynyTHuka “Jinbipb”

¢ OuiHKa SKiCHMX Ta KINbKICHMX
NOKa3HUKIB KOPUCHOTO
HaBaHTa)keHHd cynyTHuKa “JInbigb”

« MopenioBaHHS po60TH KOMNOHEHTIB
Ta B LiIOMY CYNYTHUKOBOI Mepexi
“Jin6igp”

Monpeanb KaHapa KpacHosapcbK Kuis

¢ o 313.

16.ZR3 80039 dRdaesos @R mO8 scadc

1 Hsdhlse O, b iyl Qo edgfutitsoo@zd € dzOk S 59 d o
[ d2 Misjtefisets tMme bdd Ms@g@h&d s v &E B s tzdzd
"VCtesB Sictsdaf o5 A", [ 6 OO0 dzj daf 15 dp’ Qupzjts dzC
Odzls Ot S s yded 2 yj dzlste, 1 HCtedlj OCY' tdzjt
s tolsd&® IsO ' da.

27



LilsOdzso O 1 61 LVS®O dod, L wSdagsd L'H' 2

wdhlsdlskls €

Bjtodzj sdCdzORgwakd lof O d3ts|zlz
tesBtslsd, o' HLd&OYJ s 1 Jjtey Oodetst o) d3
NtedzOdz' @ €©' B gk ifdsdzd?2 OdzOdz' L " "Inf
Sciences"tsonNy] dedlzz] C 2tV j toj dzy’' 2 Av St
—wdzfnlsq’lslzls ftod S zOH dzts ¢ € 4 f) dzi Kz d3dBtS)GlslSsu®dz
o ¢ 5dOdkE" &OECSodn Isjd) ;
-wdzsm sl stz sz dz' € Oy 2 lso G dzts B O dz! fipiffts cdls  dz
Iso stey " Qtsdz;f;lsc[ao[ L 9dCBdzOdzdzy C s dzj € Md
- wdmisdlsizls ¢ sds' gd Rdz s iy dfS entsitg s At dzj ¢
ZOkzSCsodr HtosjCls' o O ' dz ) .
SOWjHI©GO us 9oLO" BSH' ' L WBEGdE Isj dzj ¢
‘ —
'lifecell  infopulse, 101

ERICSSON Z ‘ vodafone ”"HE@

R OE R

KOM-OMEPATOP SA TTRA NS ﬂ

e
'-(il,(}l%(l (e le]l
g /) Hewlett Packard
\ make I'T work Enterprise

@ M S'c

ukptenekom @ 4

A4

Netcracker aoromoLa HUAWEI kuiecTap
ssdCtejlsdy fwdCdzOnd oL O dgsH' ' * kOC
5[] "¢ fislfedel)ls’ 20 165t dis sodddh s dz@oqualjas Is 5t

¢Mlsjdz' Is" [teHOdZ 20O LOftesfsdzzo O HBY s
o'’ CR@f Odz' © L kW fsdzdid® HisliOdZdEY wikizlz dz' ¢ C
l " HCtedlslsw Bt j-zZOBBBOISEi d) S Sliglso stcj dzts’
"rricsson", HEWsdz&z 2016 . J dzOMmls z §f d
zOB StcOlststc’ ’ MistsmMizeo OdzOMmw Csd3f dzj S IsOY"
5B dZOH dz0O dzdzV d3.

10 LOBBe dzj dzdeb v tis BR ©®dz'te? Yyyv dBtse ' dz' dztsc
o d ¢ 5 dzO dzts ftotsj Cls "s Otls O "Mt T Y 'teXS'L.o
1 OoHOdzdzv i3 fJtetsj S Iskz Blzdzs flse tstcj dzdaw ¢Oo
Isj dzj SsdiRzdz S OY' 20 W) Istist (i fviiijE GusClgtyizdz: fozts

28



12 »ytsolsdgw 2017 to. sl w ' . we stew o
My  aftcOyr L GCiBf Odlsjtcd] bsts] yfSFBP. zPp'OB €
Isj dzj SsBzdz’ SOy 2 MsOdzO  jteh ts L deda'SC d
Motstcdlsd § JBRBCcOC dzZhH On o dh s tsfMe ' Isd

1.7.0meboaRyasaat doadadeo¥Yy, dRdaes

13 o9dC z0@DYOdB] sjdj Ctskzd SOy 2 'y @Ok
ftedmizuy jdets [ jtey Oodz § el 6t of ,G Ouldlze ' Islg®

Il sy Mzse s L o9 Odzdzy " ) QalAz  Hdzd) T wi©” Wz dz@|
wdzt yJ dz€ O, ftesW j Mste® [ . w. [ dMmj dzS O, i tcj
ZzOG stesHY Jdes [ . 4 | wdz gdalz®. " 8] B "8 1 ¢
| ZEh C 59 O dzOetstetsH Y Jd2' [ . 5. wdz yj de€ts, d.

1 9 O dzdzW "1isuc1fr]dzq’2dzc£"aétsls@t{d3@dzq’ PpCO’ w
CtcQoaykze. wtfjy' Odz' dzd dzd a‘HLdzOQ(Dd;scf B I (>
[. 5. wdz! yJ dzSeasybkzCs. [¢. 15'&@’ f Ostso , ] . U.
| tOBSISORd atssd@Bowdm! Ss5° [(r¢ o' HL dOYJ dz
Cc S stedeslotsyj Mdz™ L o Odzdzy ") Ofmdzizy j ded?2 § totsW j

wdz! yj dzS s, ¢. J. [ fObte, O "\ W.mdzlxdyg jdezd
v. [ . 10tecflsdzq’ﬁ, wed2 MmMlsOes kOStYy "710Mmdz
H‘Qtstsfr]JQtSGts .1 syj Mdzd d3du & 6"OItsUS"'O dig[ O 1wy et
¢ . : 1 6OG " dg, .1, [ JBJH" 9, l . u. o dzs
lteq’ P10, 1. . 1tstsisdOs, [f Jf, [P0 H] &S
1 8HWECO LO fd Hdze H' Wdz' dz ! L dzOCEH(

1 Ot C &ZOHtsd3 o dSC d&ZOHOY' & MmMlskzH jdzlsd € OW Jj H
L OCOdz! desH Jtoy OQadedr SCtdeC ZtemOr °  tc @GO dzff) dzbiz
sdz' d&3f ° OH LO dzOf oW &3O B "ujdz Ssd3lzdz’ € Oy

flskHj dals' o MjtjH weI)H o Pdzjieds S § & dpdsn § ( s .
B Myv. 10 ' HikkSOokd IMjkCwd dm' Sqdn ¢
o' HL dZOYj dzts 9 Hitplsz v jldzlsih PR ISYBY £ Ols ¢ j toj dis)

29



ezt Oy 2dzd R ' Hj2 k OB OR YKBENE kL O
ftescteO®Rss " tstedLtsdls 2020" §jtoj BSElE L Ht
slstod 5O Is PEIAN GAdsd 1f tOo & dz® EyOMmlsidzylk * dze
1 HJtedzOdzH O~ .

10 ' HMkdkSOdRd StdCbkiem' o= fwusjSl' o
") tesW j M) sdOdde GOR @i its e s fiskzH jdls' 8 §C

I dfemMS dedCd SOWjnHtd [dzj SMOdeHts z j S 5o o
OmYf " wOdzlskztclz [ sSdzH sdem! ¢ s HiE[ f ios dpdj el ldsjside?
L BjLtcseo Hdeséts LoOWLSE. JIyjd Mmbskfj ds
CWjHE.

L Mo’ Bk o' SOdd Ctdj€lsqut

ownmq L

§

sl w d3. we stew g4' CBtm! CsEth. ¢
) Iztslsafn@ﬁdz@uq’a:

"1 BCHEZ HdzsT 0 HT W dz dzgsls QOWJI’-;.!' J ¢t
od2h dzd &zZO0 dz' Hjtem: ¢ fsLdy 0L t9
tcj 2Isddzc OB | ZOEZ S5 5 tg dzd - ftcOy' d
" dedetse Oyt 2 dets’  H" Wdz desfplst ,  ° dgH 9 st
OCIsdo dztsmils’ dP hidADE'SHISAD  § B H 59 ) 2 f

tcsLodlssS dz2ZO0O L OMOHOR HMdz' HdZdy! CBEts L OF
zdets 9o IsOt omf EOW dkdH Oy 9, MiskzH j dzls® o
l Oz, hOMmMlw IsO fsHOd hdr EMf =" 9 E ] Oh°
1 dzOc #eH dyuy2’5 S OW j Hicd?2 Istp ldds § (3@Rlzdz’ § Oy O dzdz™
mMizeyBfj y' Odzt detses Lo dOwWLECE SO LONOBEIESL)
LEO dzm' CsEB8 HJteY Qodzsets yYJ dzgstelz tGOH' 5V
“demisdlskzlsk Isjdzj Ssd@Rzde COYy* 2 s O ' da?¥ ste 3O

M jyL&& kO LOSdMbE ' distedOy’ ~ ([. 1. 1k
L Mzso Ok o HW ydesME sH B hid - BN Gdzdev dx
Csdzjed sl jmsted [. 6. 1 OOdsse, ¢. 1. g

odfEMCdedS SCOWjHted Isjfzj CHgidfam <A dals 2  Cf
tsLodlkS bk dtsodn dzOf whifedsll & dzs oL 2z) Ml B § #5'dy O

HdGtstce® sd oM C° 30 dzts ° OCOHJj & ° dzO Iz
"uvCtelsj dzj ¢ A" l " Cltste sOLtsC, ftcj HiNIsOo dz
f Oted d&zO O tolstedzdz® 1 ' s8G9 O, odfzmCdzed € d
Jdzi SMOdzHte stcONIsOdz IsO | sdzsH d didde tf OO d
MskH j dzlsfs C Gt MO o tcW H Iz o Odzadz fmls L
Isj dzg S sz dz' € Oy 'sz6G" w1l & TAdz® A3k o ¢ Mmis Iz
LsCte] @30 MEC OL @dzOWY 8 j v & L Cofs tots G
dzO0 gk szt &zZO y' 2 COWjHt" ‘ d
ojJthEzcls/HiywC. . EMm' dd 9 ¢ dzOH OYO R L O9
‘ Hsf sd&3Oc Odzd. w O O HtokzL W d3 ¢
Bkdzs B OGOt szr]l]’ &z Ot p j LR B\ dz

MlskzHj dzls odC &zO+

B
h
hg B  dzhj kMY’ hdedn
YOMsOo HWEEE | Odg! "

tcsLodo Qamw | ° Islpwsts

30



1.8.Zm3>dt sa¥YR

10 " HMIlsO9o ' ye jtels! 9" Csotsets fJt SHE
Isj dzJ Ssdgzdz’ COy" 2 My “ s "f sLHOOB W& » H stz
HddzOod3" ydzd L d&3' dzOn L3 Miskz f(JtsWjm 2dts’
fslstcj B Otkden Zigls to* LSO’ dad . 4 Od3j fnd dzd
Isj dzj Stsdzzdz’ C Oy" 2 dzd = Isj n dztsdztsc ' 2 dzOH O
Mise stcj dedzy J ddsi® dz@AfitsccdBO Yy’ 2 dzd - tod MEztem' o

T sE®ROY’ T kjdj Ctdkkzd SOy kdd BEO L Ofpse C
BOMh sOB OF .
[t ' dsOy' v MmEkyOmdss’ Hjtey Oo dzts’ i sz

VLCtO dad ~“tkzdask‘ Is! fw dz® L OfyisSstinizp @ dfdd y
sjndatsdztse 2, MESkY{d fls: -I5vOC dsqj dfff S tsdglz’. z
hJlesCd2' Cf jg@AB ZIsdz' & toj Oz ded2 ftesjCls' o
‘dzls jtodzj sk jyj?2 odLdzOyOlsddj &OM"IsOBJ
COWjHtsts .

[ d B3Ot de@izd 3 J dZW L S-Bdff DiflS s @Y dadiyy WS
fdtemyjSisde o o tisL hdaf t€ jsdiglz’dz’ & PYB B didg
dz, Mo s Ou COQodzj dz' Mls: HBs MY " of
"wdet 5 Y zfdas Hy “uSEUts O-te'dargls?d teUdg ) ds®
S0 ' 10§ t6d S dzOH, € s dgf @dz
Cd?2 fwsjCl L &jkss Le' &

=n¢3
=
L)

=N
Ot &

ws)
Kergo

q
| ¢
dq

OF § &
3"0—

- T o
“ 8
73

=y

!
5

d

", f Hbted®BCd lOd&ZzOdztse dIsd n
| dzdzv t6j Odzt dzgd -~ ' dzo j Misdy’' 2 L
Oy’ fgsydellsdz’  ofdte wigOhyss,d @ Y
tefnd, dz0eo yOdz! dz2'@ ftesetcOMBd HC
Qo[:‘w@ lsFIOSQIst‘stdzdeJtzjsdzudslj‘
dzw Ofnlstelzglslztsdz,O " HistbE RS Ols 'C

s+ fqw st " dz dzd?2 BB d3 dz
L odStdzOdedzv i3 ftetsj CIs 'we

Is dzd BO dzH O d&3( .
mMhisOBd ' L& Mls dzOh s’ Mf" oftcOyYy’ L ¢
tja4lz§|sm[1s tetsL N d tgj dedzv dzOf tso dzj dzdzv  dat
jJdzy' 2 ttsLeadlitlkz ' dWsCtsdBkBzd SOy 2.
Oydzdoddz Hdzw dzgOf * §tsh o] dzdets OdzelzsB 2z It
L @ zd3tsH j dzdzs HIz(Ddz(I'dz(ﬂzc{ s ftss@ dzO o y
Yofmdets ,Mis© o ‘WL MiskzH jdzsO® HBO' dz,
t]’teq‘tedgfqllsdstSHOaJul. lted y! sz MmiskzH j dzls
O defp+ €' ito'dHfstE d ‘OdifH I8 Q@ s Oded = ' day j dzj to«
OdzZlstso Odzts o' Hf s8 ' H OB Is! o @aE3 6 Py s slB 1S
MiskzH jdzlsd dzO W' dzg hdesdsz J s O ° f"  HGfS
| Odz! desdgz Mjtoj HisdcB'SIstEH DY gy ;| BZMI§EY O dz@H O
Hdzz s dzOEk.

G a-nQOI

Fog” @G-
=
UTI_

ws‘ X -
Q—QDUQ—-QD'_d
n "3 0
TRo B/
U:N_S —

8—@

T SRICQNG GORN
©

S‘GIN'GE[HI

T FON IF, - FEIFGO_
FEIgS g8
R

Qs

31



19.a3acdm®d oy 3 Rd me
esadades)] amdRae me

1993
1 |[ sdesctcOW |[Rdz! yjfdeits, oGtoceBddzj stedWw HJHL dzj SIs
isdjo: [ dBi'2H!6, fl 9 9i3ISBNE-335-0626%6.dz.
1995
2 |1 O yoOdz! dz 1 zdzd dz . , l ddzdzed y¢ dp ptoeda ¢ d Rfdz &y
s’ Bded S |[ jBIfHd)o. I¢dH¢ObBSUIGE¢m¢d24d295€
z2jtwBddO [ .1. ltsjSClsdteseo Odzgdj Is,
MdMmisj 3 d frJJlSJl’ deg g idzd ( v W] BfY
sdjo, 1995,
1998
3 | sdtseteOW |f . 5. wdz yideSts, ¢.J. [ ' fOItse,
. 1. 4o jdz o, S . w. C S dd3d dzf t
Isj dzj Ctsdzzdz" C OY's2 ded &5 j BatA 8 oak. 1.9 H¢
575176-m
2000
4 | sdesctOW | uv. 1 . 1 Ote’" Isdzd ¢, I 1OBEOC , s
[ Ctctso sczdetso ™ § ISJ:dZBdZBqu 9 Isjig
sddo: vjrB8E4LH, M.2000.
2001
5 |1 OoyOdz: dglf " f Olsse ¢. [ ., ] .[{sc dbzs o gz@A ¢
s Bdzd € [1 00 yOdz! degd?2 i ffdcmd gdddufus ug s} we, 200
2002
6 |[ sdztsc e OW | V.P. Babak, T.N. Narytnik, M.E. lichenko, S.A. Kravchuk. Microwea
technologies in the communication systéngs. : s J n di' 267,
(ISBN 966575-160-3)
7 | sdesctcOW ] d dgdzed ylC. 2. sfjls MfdMmlsj dddese s 0O dzO dz
ftotsy CIsdtetso OdedwWw Isj dzj € tsi3eglz dzd CRQIISC
20021191 M.
8 |1 Ooyodz' dgAqWteso @ Isjrdg SO : dOoay. § OB
fsm BddS|f . 5. wdz yj dz€ O; -Is1 sy wlz CCES iRz Rl st
l sdz' sjRdzi 200 BO002.
2003
9 |1\ ©OoyOdzt dgf dBJH & [.[]. JOHS [ . w., LO f
f sy’ Bded € 1tsfr]‘ deq’(; L CSktmkz " [Bydmdzs o OUzy
sd’ l sdz' sjnds CO" 2003.
10 | sdzsctcOW Rdzudzqisr lzdeddze w. | . , Il s21Isj to
Qtsd3d3lstOuc{J SsHOCIsPB&EBO OF HZERSHP,,
11 [ O yOdz! dzf ' 1 OB ltedMmlstets’ 11y Isjdzj € tsd
ftsf' B dsd € u’tsfr]l SB..: wl A "1 dHO9 dzd yls izl 4"01 tdplz’
12 | sdesctcOW || . 1kzteso S d2, [ .0 R dz/ Y4 dz¢
5. R. ch’d3;dzf+‘ts [JCtete Bdz
Is§ dz & sd3d3lz dzd ¢ Oy d sede’ Iss.  fddpls § 3.
tcOH d 59 ts5dzdz. () ls;aﬂzldm tc @ls jui® friels I d&
wl A 1 dHOd dzgdiaj bsgi B d2' 14 B"6, M2 00 3.
13 | sdesctcOW | [ . 7. ]Glztstsafngcfié, [ .0. R dz' yJ dz¢
S. R. CSth’d:sJ [ JCtose sdzdetso ™ §
Isj dzi Ssd3d3dz dzd S Oyd s dzeBr fls. MdMbd3d3.2 :

32

m dRgeapydodm
R 2048w mog 1



Is tc Akols
dzd yls o &

cts d 4ty

dzts d HOS¥
Oud% i d foud jAd3 Al

jgts
HO?®

14

1 O yoOdz' dz
f s’ B ded S

o g+

$<¢ B BEAEEE

f
d

Oydedzdz § Mmjls

l]’Rtsdzo[GtG u;dzlste "_sq’JaﬁjQq’J

; g-sga.

15

1 O YyOdz' dz
fsf)' B ded S

dzdsC 1. t OHdBtej dzj 2 dg d bttt
ifssmtses.sdzyj tedz " 1 dH O9 dzd @3B

S oFFRrRP—F
“FIG O 0
w “ 7}
sl

-7
o
=

16

1 O YyOdz' dg
f s’ Bded &

sseo 0. (., JGc¢ & yjdSs [.
sdzd S50 dn  Isj dzj € 5Bl dz'f SO B2 daf

[ T§Osd@QuwWw T sLVU2APHwo, 20

N‘
N O

17

[ Bdzts G o OW

4 [dz8 (ts. stczBddz ¢. ¢. Cdzj CIsto
dZOilsts tets 9. O § 59 O- 2166 ©, 200 4

gl

18

1" Hislz ydzd

T—Ig eSS TS o

dy' Sq2 1.1 . uj tcdss dzO il Ol )

19

1 O yoOdz' dz
f s’ B ded €

OlF g|r “po==
valggloe)

‘'IsjRdd £605 ,M.2004.
‘dz 6. w 1 jteso ® 1. [ ., 2z d&q
G Isj mndzsdzsG ' 1 Oay. 1 sy

o8|

20

1 HiByded €

1A "1 dHOs dad ylsoith 4"0Mfis &2’ Is j 2 d
o [ .. J O d ST gf..:w. wlAAJdyydes
5jodd 200f. 2004.

:%rU)UTL_
-IEm.

— Q.|

U'Im.w..
ﬁ_ﬂ—

2

o
o

21

1" Hitslz ydzd

sStOo ykz ¢ . [1 ..
(s BBy sdej delsq, Mmdidsd daf:, IdFPdeilyd o

Z sfAndase d S s 6

22

1 O YyOdz' dg
ftsfm' Bded &

20051344 M.
1 Ot Odzts 9 . 0. wdzW stcdzgOy "' 2 dzj i to
[T 8[.. o b Prc® almkspiyls12 t

23

1 O yOdz' dg
f sfy' B ded €

fitemyjSisded

2005.i 316 f.

1 Odlsded ¢ uv. [ ., 1 0oB0OSC 1.1 ., s O
d ¢ dzZO D He I OO dzOr ydWtesedna fdf
1 O9 yOdz' dzd 27 sff: tsfig ' deddzpckSs.0 | o d H O oi détp]
f.

2006

24

) Hielz ydzd €

steQo yYykz ¢ g. [ .,
s a3y sdzj dels g,
s Ow P dzO,

ztsdg' dz 1. [.

fmMdMmisJ d&3d,
i 24040 6.

A
d3d ©d i § .

2007

25

1" Hislz ydzd

stcQoa yz¢ ow. [
JAVA.is . :

{ dat

2008

26

[ Sdzts G o OW

wdz! yfjdeSts, sOfyk8kzyofmds Isj dzj Cits

s.: 111 ¢cldHPOEA @SSRS O® 1 ¢ 328
., ' d.

27

[ Edsc ol

ROz yg deSss [ .., SOQoykz¢ w. ¢. U
sMdetseo j o Mislsde” A s Ot sy WOSK SkE@sIS §
HEdBSC O" 1 ¢ v Ciclgfa ffj.,, 2008.

28

1 O yoOdz' dz
f " Bded &

1 Otc” sded S ) s mso  J. 1., ulkSdds 5

sesfsmid tde" § Mdmisy &3*  §J 83 HOUff
200816 96 ).

2009

33



29

[Cdsc ol

wdz: yJ dzg€ s [.5., steOo ykz¢ g. [ .
hdosS shd3dze s 56 s 6:OH! BlR Sthds @if3rliz203

30

[ Cdsc Ol

[ . Jud mj dz€ 5,y & dgO Y[ j.dzS tsts B3O dzy §t dz€ ts.

BsH j dz SO ' deW stedsOY" 2 dz' Is § - dzts dz
ftocdqiocsHdzse s MjtjHBoadh O o disetsBlz
VLEteO ded. A1y w 18 vLEC-BE6584930 2009

31

1 O yOdz' dg
f s’ Bded &

1tOc" " dz ¢. u. , 1 Otedlsdzed & u. [ . I
COH tsyOmlssilsdztsets tj Mztemiz. 1 Os .t
] JHO9 dzd ylso s Aj@nidsofi9o, 20009.

2010

32

[Edsc oW

4lsOdz 5O §jtmMfjSkdod ©GoLo@IsChH'

" Al steiOlsdSd 161 LSO ded) .J kddgs dig
1 OS50 0 HEGOOS #0 19660809720 7 8

33

1 Bwgdzq C

wdz: yj dzfts [ . 5. (LO L OG. ted H. )
[ dndg S, &. 1. [ ojdyjo,off'.Yd2.

34

1 O yOdz' dz
f s’ B ded S

Msc d dz¢ yjf dz§ s { mMdetse d mMddalsj L k2

=]
st~ Isjdzj $dzbpdz @y W 1 UivvB 6" g
1 Oo yOd ded2 M Bz G sif lsj @01 0H

35

1 O yoOdz' dz
ftsf' B ded S

1 dtes C B9 Chddise [ OMA O, 1 wited AdW

tGJ Is 9Vt tijddzddzO dz' @ UL ysj.B . : Hsunusw, d¢j s

36

1" Hitslz ydzd

fjtejHOo Odede" o | dzj YEBEEO § -5 Q%D UG
]
1
{

d
J
22 M.
mMdese d Isjtstc’ ’ s dzj S sz dz® C Oy" 2
wz! yJjdz2C @sf:oi@ad4pPpw L vvdD7&861aue,.

N

1

37

1 OkzCts9 §

l dBteOdzj WdzfyjdaSts ; 161 VSO o
10EC 590 HEMBRG, M2011.

38

1" Htolz yded

{MmMdzsod HdMCtjlsdats™ Mnj Bl ndzs €4
dz@pOdz! dzdr L OC dzOH ' 9, wg " dz0e YO
CcOHAZsSstesdzdz Of OteOlsd SO LodwWL [
toj H. [. 5. wer'tsy jsiafe0; Isdf 'dz dzOk ¢ d
VSte, LuvuvUls's)lwusuvu "s3240 ,M.201

2012

39

[ Cdas@w v

ledzddz w. 1., Il s21Isj to d. 1., R d
HOBSBLEOddL s hdjfYy ©OHdsMjlsd
d 3 2 dz' dzr d3d tc Oibsd ts ) df Oz dxdedi .6 (z @3

40

[Edsc ol

1 Ot Odzis o d. ¢. R dzW stc 3Oy d s dzdzO W
toj Gzdzd s Pwidd j dz' dztsflsdfs/ : ¢uhl ¢ DO
H' &3 | dts@®DOs al, 3 220 1.

2013

41

[cdtcteol

1 Ot Odzts 9 d. 0. Rdgls j tedzj Is: sBi j ¢
tcj G zdzd toisso. QdzdtWj.H. Y ktedz. ¢) tcOo 5
144 fy. (1 GEwB uigd . deiO®@o ' HisMd
Nztcdz. ¢l tc@oats vVEtcO dzd e : o" . 3

2014

42

[ Bdzs e 6 OW

wedz'' & 5. 1., sOQHszQts,[ [ . s Of
.1 ., v 9 s. 1., szOLu
Ujndesdzse 't ydz' | B@GOWJG ©adpV B tdztc dz'
Isj dzj Ctsdzzdz" COyY' 2dedrm o3 tod ¥ M lksuydf
s OW i HicGi.2 8280 1. . -DEBE-B/DG8®77 8

34



43 SdtsctcOW |1 OtcOdztse [ . ¢ . lJtcOQoatto ] LOBJLYJY
B ssHEsdEe" W ' @Y ES Or HEEAASI 42
2015

44 sdtsctcOW [stc Qo Yykz ¢ g. [ ., 1 Oted Is dzd & . [ .
sjtcOcjtcysoatsets H' OF Oc [sazk dzts € d F2OF
M. | SBN-7%5¥081 vuvyrs. 621.396 J1us 3

45 Sdzs G e OW | R daW 15 to d30 o osigidslizxizd & Qy d Is glzBzdzts dzts ¢ d d d.
dbols. Ctsdz. : ste@o ykz ¢ g. ¢ . , [ d dgts
SVlItitRrp1s) ©wil2420M5. : d dz. , Is OB
652902 R 741 -96627684917 8

46 sdsctcOW |1 5 -BOyyw steeOdz’ L Oy* ’ 17r¥€d sq

ROy Bd0d dscets Isj dz s@ad @ts ok da'Lojj

[.1. 1céktesom: Sd2, f.5. wd yjds
edH. [.5. wd yjdzfO s.: 1Tuvuvuv g
i 29 7ISBiIN 978966-622-690-0

2016

47 St oW |[ dim d2¢ 5 [ . w. , t sd3Odzyd dzS s w. o .
1tsoadSEtse 1. w., vOydds dzo [ . [ .
LOMistsmize Odzdzv -Isj dzj €tsds@ dz' ¥ @ty DdZCf
sdese B LY Rutefddr ¢ c@Fpf df fi
mMdlskzOy 1vd-v., s2396 M. 49%-932—0197780[
629.735.067@8P2) J4.s 052
2017

48 SdtctcOW |wdz! yJ deS s [ . : steQo ykz¢ w. [T s L
1 OEC 59 O HHEM®BS O, m2017.

49 "Htokzyded |/ dfipj deS s [ . w. , vOydds dz0 [ .dg'. , &iBJ
BtsH j dz¥ 9 O dadaw Is © sflsddz" L OyoIs d
ftesctcORBzo Odgdg? IsO HEsMdz' HYijsdedzw
20171212 fMm. -PEEEBRO6I67 8

50 | dzsc©wOW|[ dmj deS s &. R. , .v, I dzOjug Wz OBy O I
®BtsH j dzd d d dzaWlssjteiidsydftiscizfizf L © sy
fif Msswded j sts dz20 t5C sdzdzOls© Micj R OH
ltots [ Odzgefy, JLdS: 1 @00R5%6, 20
2018

51 [ cdesc el OtcOdese [ . ¢ . wdzls j tcelgjlds scth dzp @ 1
ftcOo tso 56 izdpYj.6 Zuzs 190:0 v W jted L Ofglsts
ftoesBdzj d3d Qo tso s5C wits tzfp ¢ & &Y 5 © dad
17T wwl 1 ¢) te1isuCtc@ ddedo dzd yd 2 Hi ‘344
.

52 l Htezyded [ . 1 cztetso fiy? € duedz' y jfdeSotg,C tstg dztste .. {
RO S sdds Htg dzr © cOdzis . Isjrj Grsyl
i336 M.

35



36



A3Yme R

Education

37



sOt 621.396.1

¢ Ky 681

K¢ bs OOmpq Lt Lt TOPAZ T
2800 AT KOL POE 8
T06) 0t Adbs p8t O2 8n Ao K Cgy

tF3RYyl d t. A., t3RYY] d

FORMATION OF SYSTEM STRUCTURE FOR
PERSONNEL TRAINING OF
TELECOMMUNICATION PROFILE

Kravchuk S.O. , Kravchuk 8d., Yavisya V.S.

The directions, methods and structures 1 Off oW &3¢ d, B ssHd SO
personnel training for the telecommunicati ¢ OH tc' © Is§ @2 ‘¢ IsdElz alas

profile are constantly evolving in accordar f smils® 2 dzs ttsL 9 d o O¥ Is! |
with the needs of society and the growi f slstcj B MkMmf " dz@ Mise O

amount of information flow in socieyf jtei B ek y''dW sE8dBBO Mk
Telecommunications as a reflection of meiv j dzj S sz dz' S Oy' °’ we o€
and methods of transmission of informati d&3j IstsH ' &8 (HEEO@ QY { da
have gone a long way from purely rach d&zv 2 o' H ydmilsts ©GOH"
engineering systems, where radio technolo(ff j tc j © Oy O dzfF detstelsHe' SIs j W

of signal formation and their transmissic fd ¢ dzOdz' o s ' A f4tcd
dominated, to heterogeneous systems \fd mlsj d3 "L Mm¢ dzOH d
complex network infrastructure and intghint * d@\OfmistczC sz tcts® Is ©

methods of information processing. Accordi i3] ssH Od3d ®BtetsB ¢ d ' dz
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INTRODUC TION OF MODERN TEACHING
METHODS AND TECHNOLOGIES INTO
TELECOMMUNICATIONS

Ostapov O.A., Chub M.M., Shevchenko I.I., Rystsova K.I.
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- Announcement

For All students ~ ¢ 0 3‘-2‘_ 5 .

Share with your class ¢ d ‘i

MaTepiani Nekuii 3 MoGiNsHOra TeCTYBaHHRA J’ ¥ m d. R G m

BcepegiHi npesexTaLil KpiM CNaiAis MOXHE SHARTU LOASTKOBI UiKaBi NOCHMNAHKR 23 TeMo | 9 q G e\_ 'e 0 Y e 0 ‘
a

sRea3smRdm

Google Classroom

Topic #12 Mobile
1

L12 - Mo6inbHe TecTyBaHHA

Google Slides

CANCEL

€ <5 € @ ntips//mail.google.com/mail/u/O/#inbox/FMfcgxmZVXviw( v =
Q e ) EEE o t
« B 0§ & 06 D = 1090f785 < > B g
l— Compose
O b New announcement: "MaTepianu nekuii 3 &5 2
nbox
MoBinbHoro..." o inbox x
@ Snoozed
/]
» Important Mikhail Chub (Classroom) <no-reply+a55206d1@classroo 2 May 2018,10:01 ¥y 4
= sent tome -
n Drafts 30 X Ukrainian » > English *  Translate message Turn off for: Ukrainian x o
..Mikhailv + E
paB8 2 g‘ m q Ra m+ Google Classroom
G } | CT] Cl mn Hi Mikhail,
Mikhail Chub posted a new announcement in TecTyBanHa M3 watnoH HTYY KMl
MaTepianu nekuii 3 Mo6inbHoro
Make a call TecTyBaHHA.
T BT AT T BcepeauHi npeseHTaLliil KpiM cnaiifis
05 - s .
= MOXHa 3HauTWU O0AaTKOBI UiKaBl
nocunaHHA 3a TEMOIO.
If you don't want to receive emails from Classroom, you can unsubscribe
>
1 P
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B 12 Mobile x o+

< C & nhttpsy//classroom.google.com/c/MTA4NjK10DUwMzFa/t/MTIZNDMwODgOMzla [ @

<« #12 Mobile

Tectysatin 13 Tu61

Mikhail Chub
TOPICS 2 May

#1 Intro. Testing
#12 Mobile ‘I 6

#10 Integration Testing

HANDED IN

#11 Web services

TpusIT,

CromieaeMocs, Wo 8am cnoaoBanack NaBopaTopHa paBOTa 3 TECTYBAHHA MOBLbHMX y R Y -e R e e + a R

cewcopia Ta gogaTkie.
#13 UI/UX 9| BY/10 AHOHCOBEHD, HUAUE BU MOXETE 3HAMTH Wab/OH JOMALIKH, AOCTYNHHI BCit

AV eafRvyorl 3 3f &€

POBOTH Ta 3AMOSHITH WABAOH CBGIMM PesynETaTaMN

by 22 6y o 5, 7060 B e s poena o  repesipaT a¢ f d md o YGRale

pOBOTY BaLIX TOBBPULLIS. BO BU KOMaHa!
PoGoTa Syae EE.a*aTMFb 3[aHOK TOAI, KON a6CONKTHa GINbWICTL CTYAEHTIB rPYN#H C I aSS roo m
BIOAMITHTL 1T AK "30aHa’.
#3 SDLC. Builds XTO HE HATUCHE KHOMOUKY "A8TH' - TOMY HE HAPEXYIOTBEA G2

[AKLO He BNeBHeHi, Lo Take 26CONIOTHA BinbluicTs, Bam croaw hilpu/bfyiw/Gsg7)

#12 Mobile :

#14 Automation

#4 Scrum
Yaavit
#5 Requirements IC 6yayTh NUTaHHA - He COPOMTECH 32/4ABATH i B KOMEHTADAX 4O LUBOTO NOCTY
#6 Test Cases HW12-MobileExploratory_TestingSummary_Tmé1
Google Docs
27 Bugs

#9 Test Reporti

© +5onis

M New announcement:

Calendar - Week of May

& G | @ httpsy//calendar.google.com/calendar/r/week/2018/5/157pli=1 T S ER

= Calendar TODAY < > May?2018 Q. week ~ ¥

Mon Tue Wed Thu Fi Sat Sun

May 2018 < >

14| 15\16 17 18 19 20

30 1 2 3 4 5 6 Stay at Rer Assignment 0
7 8 9 10 n 12 13 Assignmen

oI 1 7 s 19 20 e Assignment: Homework #12. Mobile

2 = om 2w s 2 2 oe0 testing +

0500

(©  Tuesday,May 15,2018

¢ 2 32.8. -,

Croaisaemocs, Lo BaM Crofiobanach naéopatopHa
POGOTa 3 TECTYBAHHA MOGINbHMX CEHCOPIB Ta AOAATKIE.

I y J‘ My calendars - 5K | Y710 BHOHCOBEHO, HUX|E B MOXETE HaMTU LWatnoH
3_ G -e G 9 6 R 8 3 a\_ . a0 [LOMaLUKK, ROCTYNHWUIA BCIA FPYNi ANA PEAArYBaHHA. Balwa
J- 3a/1a4a - 06MIPKYBaTH Pe3yrsTaTi Na6opaTopHoi PoSoTH
. Other calendars o Ta 3aNOBHUTH WABNOH CBOIMM PE3YNLTATAMMU
b e R e o9 R ¥ ot c N oo OuiHKa y Bac 6y/1e 01Ha Ha BCix, TOBTO B BalLMX iHTepecax
Y m POBUTU pasoM i NepesipsTI POBOTY BaLLMX TOBAPULLIB. 5O
BU KOMaHa!
GOO |e Classroom 1000 P0BOTa 6y[ie BBAKATUC 3[1aHOH TOJJi, KOM aBCOIIOTHA
g GiNbLWICTL CTYASHTIB rPYMW BIAMITHTS i AK "3aaHa".

XTO He HAaTUCHE KHOMOYKY "3aTH" - TOMY He HapaxytoTbes

Add a friend's calendar +
Y oo

1100 Ganu.
(AIKLLO He BNeBHeHi, o Take aBcontoTHa BinbuwicTs, BaM
ciogu htt
1200
Ypauil
13:00 nc ﬁy,l:ly'ﬁ: MUTaHHSA - He CopoMTeCh 3alaBaTH IX B
KOMEHTAPAX A0 UbOro nNocTy
http://classroom.google.com/c/MTA4NzUOMzczNjla/a/MT
1480 I13MjUZNDY' s
G TecTyBaxHa N3 WwabnoH HTYY KII
Created by: chub.ga kpi@gmail.com
1500
(] Busy
1600 T T T T
1700
18:00 4

Terms - Privacy
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FTELECOMMUNI CATI ON NE
TECHNOLOGIES EVOLUTION

Romanov O.I, Nesterenko M.M.

The section deals with the theory a V BLH' &2 tBLEeBYHO
pradice of telecommunication networf tOSCIsd ¢ d tesLodIsCE
technology development. The requirements Is j dzj S sz dz' C Oy' 2dzedr d
modern telecommunication networks and wi & d d3ts ¢ d H S Mz yomdzd

of their solution on the basis of concepts of Nt d3j tc j X ' hdzw 2 d n
(Next Generation Network) and IMS (1Stsdzyd fy" 2 NGN ( Next
Multimedia Subsystem) are analyzed. IMS (IP Multimedia Sbsygem).

The wags d creation of the gener¢ it sLedzw dgzelsts hdzwad M
telecommunication space, which will provicls j dzj S sz dz' COYy' 2 dese ts
interaction of different technologies aL OB Jj L § § yd dzts 9L O i3H
considered. As well as the directions Isjrdesdztsec ' 2. ¢ I[SOC 5
harmonious telecommunications developme¢tctsL o dIs ¢ Iz Isj dzj € tsd3lz dz’

in all networks using effective technologie d&3j to j 3 ' , h s odCstcd M
capturing larger segment of the market, alls j mn dzsdztsc ' ° ,d LeOfjsY dz¢
networks that use outdated technolocfj c d3j dzls ted dzSC 2, O d3j te
gradually died out. LOMIOte" dz' Isj -ndzsdztse '
Also the evolution of telecommunicatic i LGV dzgz Is 5 J o tsdzt 1
networks technologies is considered. 1Isj dzj S sd3lzdz" C Oy 2 dzed» d
historical conditions of the emersion of one * fls tstc d y dz' Edisso d {6
another technology, the problethaitthey have Is | - dzts dztsc * f etsB dzj d3¢
solved, the directions of development of 1o d taf I&d , dz@dfw d3¢ d tc 1
telecommunication market, the relevance clsj dzj S sdzgzdz' S Oy’ 2 detsG s
particular technology at the present stage tIs* * °  yd ' dgh &8 Isj » datsc
been analyzed. [ Olsjte’' Odzd sy k21Is! B Izl
Materials can be useful to researche O ‘' tc O dzls O 3, mMiskzHj

graduate students, students, and postgracff * ffdzv H d §f dzts d3dets® Mo " Is
students.
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