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NIan

ANIND 191 NVYND INPN DN PINIVPIDN 19NN DPTIN? NN 1N DT XD
DNIPOY” IWINT DX PTII,NT THNI IR MDOYIN DY YPI NI NN 2,90
%22 5NN NHNT DN DN TYNN AT DYDY 223390 DY 12N "IPONIVPAD
NTI NDAY MNRD MYNT 12337 DY DOMNTY DINP LVIYN T NNPDY NNXYN)

T IYN IWARD MNTOY D7NSN NWITIN NNINVNA

"W1ANI1UPIND D1UaTn
NN2NNY DOYIV MONPIVA NYNIN NXIN YVNMIVPOND ("NNYPRT) DIIVPIDN
TPOVNMIVPINR NIIP DY NODIIN N DYNN PTIN DRIND OY MYNRND YTDY
DITNN 9931 DYLHIMIVPIRD DN DI GDIN NN DO ,IMLYINM

12 TP NIN N DVIN NN TIiPr93 NNIVPIND NNMDN TR IIYWO NIN 29 P (D) D7ON !
DOYNINN 'Y XIN D D'ND ;NNNN NDOVNI PYTIND 12D TP NIN ') D"ON ;;01I0PADN DHNMY
.DIILPADN NVMD T2 YNOND V'Y NI 'N D'RD ;01I0PIDN NNMD 10 DY

95N 7720 NN, DY ,NYI 0NN THn 2
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YTNN NA0 DY DMIINN DXIINN TN DX INNND DIIVPADN 2.0MIVAND
VTN DPNONIL MNNANNY 933 ,N12I NIDN L3I MDY 11 DN»PNDI
DYIVPIADA YINYY DXYIY DXTINN DININ .DIDT NTI NPNYIPA TNNM 0001

I OMID DN PINID NYIND YN NOIND = MOLINDN NNVYPND

Maiitime Navigational [ 44 radio Shortwave : Radio
signals i radio Al FM radio Cellular telephone | Microwave systems
a 30 300 3 30 300 ) 30 300
Frequency | 1y, KHz kHz MHz MHz MHz GHz GHz GHz

HUS GAO) 790 29 ©INHA 9700 1IN :1 99N

nn'N7 T2 DNUPaun
INYN DIVPADI 27 YIDY DOVIY DNMD NN MNIY 0271270 YyavNn
NPVHTIN JITD AT ,DNYPNN DY NNYNID YNID ,D¥IIX DOUD M)
DY MYSNNI 2INDD MDD NOOHWIY INT N2W DY PYTIN PNOIND MAI
SAND AN9N ANDN ORIVPIDN TNNN 79295 .Y THNI MOYIdNT MIIYNI
M2 MYSIANN 12) DXIAMYN XNOY DXXP DN T 5ININ TN I 1Y

DAPNM NOOR 1NN

yp
DYILPADI VIV YY) DAY NVDNT INYNIN DTN OYon
YOINDNN NTYN DRINT OINN 37 XD JOT NN ,NND THNI SONMIVPIND
TIWNN 197N INND DY MNINKD DNIYA 21PN 121N 1YL NP YTDY
TN TONN2 O NN TWNN (1905-1904) 19-7PDY NNNDN ToNNN NI
,1904 9yaN2 "MNNIN VN DY MISN NAPNNA ,NNNINN DY DMWNIN MIAIPN
9> IPD M OTHY INNL YR NI 2P MPIDHN MIDVIN MNAN IWNIANN
TP (MDY DY LPYN DIPIRD OX TP 1) YPOMIVMINX DPNTN PO .Y
MOIYN 1IN TID TYNNDY DN NIDD MPADN P NI MNTYNN WIdW DY
MNP MM MYI9n ,m1Nv NIy Pobeda 29PN N»apa nyro »1)
297 MIDPVIRD MMV PONNI WIN NI WPD
DIND .AOYW XINRILPADN N2 ITN MYSNNI TP TNTTN 17N NNIND MONMIVPIN NPIP 3
S 300 TY XINNDP 3 ©ITNN DINDA DYIWLPIDN YW I1poN X0 (Radio Frequency) »790 »9)
JOWNX ANV~ PIMIAND DI NPIPN ITHN PVINON nMmvpn WM POy Vnvn Xim XN
DIDIY»Y DXTYPHRN DTN MIINND Pbmb PTIN ) DIND TN ﬂD’bP YNIDN ,ANIN1 MLYINN
A5 DXIMINNN 9TDY DINY

https://www.gao.gov/key issues/wireless broadband spectrum management/issue 4
.summary
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5(US Navy Photo) Pobeda m°©190 2990 13290 :1 nnnn

,1905 NN NNVIN 2P YR 199N YDIIN DY 2PN DN INNDNN Twnina
;7NN2NA DXONIN NDIIND DNV 1N NNNDNA DOWIINT DTN MIAIPN THX
NOWIY SYDIIN SVOIN ONT - PVNMIVPINN DITVPIDY TNYP NI DX B DN
- 9 NP0 YTTOY ADIVIN INN IMN DN VPYN DIPIND XD Y»HDD
D»P 2IMNN ONAND NVNY PVINDN NNYPNI NI P DY INIT WK
N9V IWN 1290 NNIN DY DNYPNN WIDW NMYOINRD NYPA NNONNY 129 TN
YN9) GNY) DYIIN YVIIAN NN OTPANN THN PPDIAVD DPRTIN"NN YTDY
DAY YMYNYNT PITD D20 DN IGONY PWTIND (1Y 2IP2 NIV VP
290NN YNAD MN-DY DIIVPIDN NHNIDA WHNWND 1D°IWN XD DD 2P
N NTIPIN DA TIPAN NON IX PYTIND NIYD DIX IIWINY DI WPN
D»INIVPADN INMOM PYWTINM ,IDNND THND DIIVPADN TIN MNVD I
VRN MY PONY 109N
DNMDY ONAN 9N TPOIN MININI INYNID PN 19N INROY  DNIYWA
WXL L,OYN MNNDN MMPNI ,TYNNIY PVIIN O8N DHDNI IINIVPIN

https://upload.wikimedia.org/wikipedia/commons/0/01/Pobedal 904Port-Artur.jpg 5
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1217 NN XTI MNOWNND PN PTI MNTYD VI THINIVPION NN P¥NINn
DNMDN D°NY TaN TWNNAY) DYTRD XAXD TPNIVPIN NHMID STy DN OPIN
0D INIVPOND

MOND 7NN DYIVPADA VIDOYW NWY) IWN DwWn DpNon  Tonn3a
- "D»IPN DNNNSKTI DYIVI NVOM YTTDY NININ IWN) HPNIVPON NNNIDY
NIVY YIOY NYYI 1NV D70 MIIWNI Ny»ad )0 ("Battle of the Beams”
WIMN ITTOOVPYL PYTIN NDIVLY )N, AN TY DY MNXI NIMNIN

“Photo: Vitaly V. Kuzmin)

YONMIVPIND DIIWPADI VINY YY) INIY NPTH DY MINY THIND D)

NI INTI THPYIINT DNPDOPAND TPMYNYNA NNXI 0IN WX NN THNI
ND2 29D PNNNTIN SDIVN 1D DIDONTNYY NNNDNI OXIY MNNINIY
DMINY NDYON YN DX INND TIWONY 7IDNO0 NIND INND NNT ,1IYI9N
DYNNN DNNYND DMIPNA TANNRD ONDN PN NI WAIYTONI I8N D7ONN
NDH PNN-YPIP D0 D100 DOYINN NN TPNIVPIRD NNDMON N1DINY
PN DNYOND AR ,PNDIY DIINND MIVINT NI NPPDY DOWITN "SA-6"

https://commons.wikimedia.org/wiki/File:Krasukha-2 (%D0%9A%D1%80%D0%B0%D1 ¢
%81%D1%83%D1%85%D0%B0-2) Unloaded.jpg
Source: https://www.vitalykuzmin.net/?q=node/582

25999 ,"N2PNN NN M9 NN POVIIND NPYY DN DY KON NPON :10Y NMD” PPOYINOINR I'T 7
(29.4.2017)
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£9NMM NIRD DOV DY 07NN YIDWI DY NVIIWN 12790 IIND PD»L PI

MY MNIA TPNIVPIND NHMIN DY DI NI DY NNNON DY 150Na
DN TINIVPOND NN TIVA MITYN M1 DOYSININ PN ,NNJNN DY
NIAND NXAN I2TH OWIdN 5 YaNT” YyNIANI OWND OYNIND POYID 0NN
TPNIVPINRT NHMON TN DY 1YY NDAN DWW NN NNN DY MNP wITIVY
DNYNIN NS NNNDND TY IRD DN DPN DY MTTINNND 31330 d¥NIAN PINSD
233 MINID I T YORND DY WOW DINY,DINDN NN NNAD PPN NIND YPWIin
NPYMON D0VN MOND DY) NID ITHYIN 1AV 719 2NV’ ¥8INI NN
oW PYNIND NNYAVI DN PITH 19N AVND NI NN 1Y, )NIAON Nypaa
INYXN 2 NI N THINIVPOND INMON

N IWN TPRYND IND PN, NINGTY TOR? PIXIT PN NN’ yy¥an nopna
N2I12N NNONY ,MVIN NN IOV NOIY DY D) ,NYOPIN ¥TIWND XINn
HM21 YIWNN 725 1IN DMV DPYINI MNY DIPD N NOXIID
NNMYPNN IND DIN TTAD NI D) TPNIVPIND 10NN DIVAND T PNIND
200N TNNA DYNY  YPIp

mINIUPAT NIrTY
DIYATIN DOYNNARM MOWON W DX INND NHIRIVPID NINPOY WD
WD NDIWON WOIN THNTIIN 1PN DTV IINIVPOD NDIYY WAIN NPNY
MY NND INDYANIYT MDD P OONRIVPIDT INYNT MY MYNNNI
DIHIVPADA NYIYS DY TN NNVIVONRND NN T¥) SYLAND NYPNN MPNPN
L0299 2N 2991 911 20N PAN? PYND NIV NOPNND NNND NANY 11199

MNI NNVLIAN” :NIN J9INA "DIIVPADI NIVLY” IWINT DX PTHN 270NN
NY5YY NNTTN MPYI9N NN NPND DNXA DIVPADI YN DY NOwaN
NOYYN 112190 INNN WIN 10710 13I8 DT THNT wHNWND 3NN NI
. 1NNN 290D NP

TPNINDN NN THDNI DWYPND PN I MONMNND XINND 1D NIDN N
N"5NNN DYPY TID? JAN XIN OVNNTIIVPOND DIIVPADN” :DIIVPIDN NHMID
ATV DPNYIN MON MODANN PIHYY »9PP¥N THNN .INOYaNd SnvIn
NINY INOMY L3997 DTV DOXNINN DD DY Wavn ...D%AY PN ,NYAra 1991
YAV (ONOXIDI) NI 1IN PPV NI INPTNID DWW WAIN DY INyowinn
MY AR M9 NINAN 99YW> AT NN P YIMPY 1IN DY DT
10759821370 AYYNN (NPPOPOIN)

(2013) 213 PNNN 92N PINLA "'NOLVOL” DI PIN PY 8

22730190 THoN N 0

TPNIND NDON = PONNTIIVPINT DIVPADI NNMON NN THDN IWPNN PR 7 >I12T Hnp 10
.2017 755910 NTRann DY MoN Noyand
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SV NOYAN WAIN NN IWAND NN N1 TPINRIVPID NNIVOY ,MYAIN Nl
YHNNWNY IIMNT IONIVPIDN THNI IND DY N2IWAN WAIN NN D1DWHY 1dMMID
NN D200 INDHD YNNI IPMMI 2INND MOPOIPY 1Y XYY DIIVPIDI
DONIVPADN THNT MYSNNI DIND NI DX 2>2IN0) 12 YINIWI 1M

NNXNT NN NMNID INPA YMYNYN 13II0 INNN DIONRIVPIDN DIVPOYN
N92)N LY8AND NYPN NS NNYYN DY NPT MNMWIAN NoNNT vIam
MW DY TN ,70915 DY D917 HVINMT NPNYIPI NPTNN-19D) NPIYLPN
VDN MND PIVN NOINT N2 TPPWTIND NNPOYN PN DY Mapn
YTIYRYNY PYTN WP MMNMYP 121D ,NNNN N1 NANIM YPNND THNT NN
DIPOYY TI0 MDD MIPOIN 1T NN TYNNY NN THNI DITVPIDN DY
DN PWNDY PRYIN NN NNX YNND NDIA 20D 29999 INNN MORIVPID
JI9NNT WINa WATIN HWN

N"JNIUFRUN NPTYN 20N
:0°2270 DYDY THORIVPDN NNPOYN HIWIN DN DI

ANWD NI OVINMIVPIHNT DIIVPADN - PVNNIVPIND DITVPIDN 911%) .1
YITI N1 2802 .DNYPNN TIVD ST -DY mMIIVINI DNNNN DANN MINPIDVI
11290 DVIPI DNNPN DIYINNI YIDY DVIYN "D aMY”2 2wnnng 57NN
- T2 N 2AYNNND DXWITI DN TINI DNYN DVINOWN DN ,1OVINIMIVPIN
MWD TNN Y910 DY DN 129 N0 117 71932 DO DWW DIYSNND
oy WND N2 NHNTH DWO D7 DY DOYSIND MDOYina 0nad 7o)
MoMNN Y'NS NNYPD PA0 DONVN NNYPD P MIVON MY
NYSANNY HNIVPON NNPMD NPN P2 PONIVPAD I ITH IMNI
YTFTOY YNANNY (VPYD) MMN PYTIN PN PIAD IWMND IHY
DOWNYNN DNIN P PAVNI IR, THN IMN 21D NOY DINN MND
INMIND N7ONN IN YIS MNTYND MVNYNI DNYPD MIIWN Pad nono
9292 5905 TYN YLIMIVPIND DIIVPADI 21 OONIVPID NS 1N
PNIY» DY DIIVPADI VIDWN N1I2IDI DINYD ,)NIDN DY DOV NYPN
NI HARONDD L DNMPN 27N MO DY (1P8D1I) NITOND DN
NNSPN 9910 SLNMIVPORD DIIVPIDI VIDOWN NN MNP TONNN
MTTINDN ZNINND 0ND NID 1232 NIMNDD,NPNIVPIR MIIWYNY 0¥ITN
N2 GN IM9X IMIAINMD TIRD 22N IT 2110 HNOND MYIan DY
SVINTN JHOYA DYONILPOD DXANYNAD NI NN AYIITA NON

DPOVINTN TPSNNADIIOMN

POVNMIVPON MONN 1
QO3 INING PPN J9IND DTVPAD NN MIIWYN NN SV PPN N2 12
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TRNN DN D3N DIND - PHNRIVPODN THINA ANNN NN ANN 2
THN WHRNWND 510y QNI PN DY PYTIN POIN DWH YINIVPADN
YINIOPADN THNNN YTON NPT WYY NDOPDN MIVNY IONIVPID
WDNA NI PIINMI YDIPXA NOYN DX MDY NION DN NYND NODY
NMYNIIPINN IPYY PDA NN DY MIIND 2ITN HIaWNI DNV BO1Ipn
TYNN ININRAY NIND I .IWP YPWIND MNIND MYSNNI 7NN MDY NN
.Y DINNA NNONND

MOV WIDIY IWIY IND - (7529079 D197 IN) 1IN 71912 NDOY 3
- 2N TYIND ,DIMINM DMYNINT PIIONND FINIVPIDN THNI MO
MITO MTIPO NIAYND TYL(IDD0 PADLI YIDY DWND) NNV NNYPNN DN
TPNIOPINRT NNMON NITHN DN ONNN PPN YN NOYIN TNXD VPV
NOVION IN YVNMIVPIND DIIVPIDN NN NIXINN YT NN :NI J9INI
OONMIVPIN NNIP MNPN DY YIDdN N0 NI DOWNNYNAN 19D)
%900 NN NN MAND L, IPLHIMIVPIN NN NIYSN 0NN
MXIDND PVNMIVPOND DIIVPIDI DIONHN PYSNNI IND NPNYND
YAINI DNYNO DINANY ,TOVAN DNYOPN ,02IND MLNMIVPIN IIDN
VIDY NN YNNI DSNXD ATV TINIVPION DM I»NINMD DY 19Ivan
7. NPNIOVPOND PMIIWN NN DITND QNI YVNNITVPIND DIIVPIDI DIND
S TPVNNITOPONT I1IPA WMV 29PNN YINIW D LY N NaNI NITHNA
"Dy LAIMIVPION NPIPA YIDVWD NN YIAYD >TD TOUYIY nDwa D)
DNMD2 VIR DX TPNRD 1N .IPINIVPON 1NNIDI DIITHN PN T
MOIWH [ IND DY PYWTINT 2PN MOIWHD WYIDdY 100100 TINIVPIN
OND SYNNNY D7D MIIWN ,NNYPN

mINIupau My Nwny 017
TOND ,1M29 MDY DX37 MNNINN IONN DINPPNN MINIVPODN THNA
DNNYPN ,NOPND ONNNND ,NNN INNNND) STNY ONONN 2PN NTYD DOVINN
NONIOM YPN MWD MNIYNND  DOWNN DINNY (1D DIVIRD
TN ANIN .MAXIA IAPNT DIMPNN NON DINONND ONTND D22
YINNN OVIPI YOMINY DIMD TN NI IIONIVPADN THNA DYDY MOLYINID
DXNTYN YAV PAIYN NI IDI ,NPIPN DY IDOMININ MOLYINNI VDY
- YNNI NDWAN WAIN DY WAYND DINIYY ;AN DX9DN DIPNY DIDIYonY
TPONIVPOD NNPDY MVYND PYNRID 72730V JNID )2 YN 1TYN XD DX D)
AN917 NYWIN STTOY PHINIVPIDN 2NN NNIAY NIV NVIHYI NIPa NN
MIPN IWOND 121D MHNIVPOD NYIN I YN TINK NPYSIN NNAIN NP

(11.8.2014) N7 ,"OONDIN NIPYY 15NN NIINIDN AN O»NPY VDY DY 13
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SDIND DY DPVPLN NNYPNN DN PIYD  DTHYNDY DIND DY DINP DIYINN
IMNID MIIVHI MNPP MANNY MYTHIN NN NPINIVPID NMYNINNI YNNI
NV APYTA NP JOY DPYNDY YINIVPODN THNI

TIY OPNDID HY NDITY NN ININD MY AW DNPHYN DY Nt 72T
AV YN NNON ANINI PORIVPID AXN NNND >TID QONIN YN
Y010 DY MTPANT NIPA NN 1WN 1DV 10ONON SYNNNI AMIND NIPWYNIA Y»HON
M0 DN WD ¥Y»DNY D"NN MIIYH DY NIYIDN 23993 NN Y»ON NN
79N 92 .11932) PADNAY NN A8PA (NPHIVPINY NPVIPP) NAYPHN NIV H8»H
Ny DAYV YYNIANT N2IWAN WAIN NN 2XNIND DXTPOND 92T HY 1D 1IN
mMLONN DAPD DMYNINN DIIPVNNT TIONOXIVIA YN DY TTHINNND ,NNND
YT YN MODIan

nNopNN
DINLPS0I

YONIVPAD NINN’HY MYNY D273 12 TN

T2 ONRPIVAN 1NN NN NIND MONILPOD NNPOY MWD YN 732710
IWAND DIV J9IND DN DY ONINIVN MIN P H'NN MDY WINNNY
TN PLINIVPIRD DIVPADI VIDYD NI NI NIYIITY Y30 YN
ANNN IWANNDT MNDNIV NID PN AINIVPIDN MPONN NYIITO MYN NN
AN THNN NN TPVINDRI NNYPND NIYIANT N1 DY Ny 95 1y
MION NI, DTN NN J9INT DIIVPIDN THNI VIOV DI MIYSNNNI
HMYNYN NININD QXY DOPN NN NOWY MAD) DT Windm ,1M29ynn
JPR0P MDD 119°Wa DIIVPOIDI VIDIYN N1 DV

PONDT DIVPID D) DY POHNIN DY NDDIINN NNV NN (CR) »d0mp »1y nondniv 14
YNND ST TORPIPA INPI DXV DOVINIRD DI YIDY INDNDT J9INT DTN IWINNDD
.DIIVPADI YT MYIN
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NHYP LN9PN NIN TIHNIVPID NNPOY MWND PNINNTD WIHUN 737130
N2, DVAPNN NPOON MWD PONRIVPIDN THNI N2 DPONONIVI NOVIN
i10ON22 MO 229210 INNNN ININD DY 5793 W19 HNUPH PINYD ONIXIVION
IYNON MYINON TN 7133 P2IR PN IND OV DOYNINT DYPONNI NYNI
TN IND DY 9HOOR /I NYPNO PNTN ININI INNYA DXIANMYH YNHIA
YWNNND DN NN MOYA DIYSNR NOYIN ;0N DPLIP YN MYINN
M2V 121 ;PN YINN DY HYLIND NPVPIND NP ;D0MVYP NPPN
1Y ARND DMDIYD YNNI NYTIN INANNI 13700 MNP0 NN
NYY OINIVPADN TN ,OONN) NNYPM DXAVNND MNYI DY NOIVIND DOINTN
MPNT IR/ MPOAN ,NPTIDA DYDY MNYIY PNV MY MYN IWIRD N
DM

NN ADND
TN WD 57NND DMPN NDIWAN WAIN 902 NTTNI MONIVPIDN NIVOYN
T TN MYSNNI DIND DY P NDOOYW NTHI TN PONRIVPIDN

S¥) MOIWNN DY PNY WITI TIHNIVPIDN DNVOYN NN PWND MINHY
DNY AR IONIVPADN THNN DY DODIANN D'NN DY DPY8IND 0°9NNN
.DYI91Y HDVPAN NI NOD DIWad

INYAN 092 NPV DVITI DD TPNONIVN MNNANN ,NDTP VINI
DXYNN 722 T2 .JPNIVPON INMID DPNIONIVY TN MININ DMIPI MOLWAD
MIIYNI YIDY DXV DNMD DX DY MONM PONIVPIDN 70N YINIWN
DI NOOIN - NIDNIVA DMITITIN NDIND SYSNNI)

NNN 29PN DTV DNYPM YN DPNONIVA DN OY 12 IO YDy
T2 9N MNVNOV NI DY DI 1PV MONRIVPIDN NINPHYN MWL NNN
MDDV NI PN THINIVPIN NNHMD MDD 11D M PIDVINN NTHD 1NN
YOINAY MONIVPADN NNPIYA DNAD D10y NNLPVLIIINY NITON ,IP2 TON
0ND NOYONN DIND NN DIN PND D0 XID T2 PONIVPIDN NN
PNIVPON

T ,0VONT DY INPY INY DDIANND IND D) ,00I12T0 YIVH NN DY TN
1373 DIV INONY - OYHNIVPIDN THNA INY YNNYH NI ON YNYI IN») INPD
JOTN NN AN 299¥D 19IN SINIVPIDN TN NOYPNN

Y000 NNVLIAN DYDY 23PN 25070 THONIVPIDT NNPLYN NN ,NNT NND
oY NNNIAND WNT NNINPOYN MWYND NN 0T WP ITIND 19PN NTva
PIND NOT 7Y ONONI0N NAND XD DNND VD MTIPI SNYHN NNND
U
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711003 NINND
PITOR ,DMONNDY ITNN MINND DNYPN DOOPIDAN DIXIDOND Hva
APYA 29N NAX NNNN HPIVATIMNHNLN VN DIIWVPIDI VINIYUN
;M2 AXP 92NN DNYPD MOIWHN NAIVI SVNMIVPOND DIIVPADI TNNN
DYNAN - NNMYPN OXIIY NAYL PLNNIIVPIND DITVPIDI DIDINNNI DXDINDMN
DN IMNXD DNIND YITIV MY MIIWN P MIAT DMYNINT MN»P .TIND
0’39 09N ATIVH W YA (2 NT WIFIY 9950 mnvaa 5 N7 ,0mnT0) 710
- DININS INOXND MINNIV 1IN DOPIM ,NPNJNIV MNIYN P53 ,00y3a
oV N IV NNNI  MINN NPNDNIVA ) OTIP IINNY YDOINPN PTI N
.D»PN DITNN ARYNH

DDIIN YN NNYA SINIVPOD $751 71229 PONN NI GO NNV NNN
MOIYN DY TIND D¥T) PN NIV TAYD 110 DMNY ,Y0Y MMNI NN MMN
15,792 DPOIVN MDD 12N NHYYND MTIN DY D3 MOY»NN WX NPNONIV
DY»ONIVPOD MMN NIV MDIAPH M1 NN D20 SIMYYNN PIYD
SVY NYNONOL DY SMYNYN MM DYPNN NXIY N DININN - DODNIV
NMONN NIV MMT MND> NNIY NI INBND DDA 1T NOHN DI
YTIYAYN MNP IPNN YNTN,D»XION DXV DY MNIDNIV MNN NI THPNIAND
JPNAST DHONN DY N1921N2) MINONA

MNNONNY DONYAN DPNIN DIIIND MINDNDIVN DI TPNDNIVT MNNANIN
TPSD NN TIDNIVA OB TYNN IAYND OWND DPNIAND M1
1712) MYDM INY DM INLIAX DNT ,INY DN DIVINT PODNY INIOD
DYIVPIDA NI NN MHNY N>XAN I2TH ,THIN .NDOON YIDY 1IN INY
DD INAY N9NN NNAY 1210 2I1DY I2TN I 12NN YIDIYI YONMIIVPIND
DD YT-DY DYITNN ANWNL 2NN WIDOWM "DIIVPID 8" N2 TN O8I0
THNA DINT MWD DN YIAYD NXIN NI LD VNN IN»HD DININ T8I OMW
NOPN Ny .0MNN 7DITVPAD 2199872 NPYN0N MYIN TIN XINILPIDN
NDPHN HR TPNY WITH NPONIY MIIWYNY YN P1) DINY 71Dy DIIVPOIDI
IYI9N NOD NPPN NDIVS TWNN IWARD MIN~DY MINIVPADN 22NN P12 VIYUD)
YN 1NN OIN PR NN WNNAD OTI DUNN DY HOVIIMIVPIND NP
5132 NPPNIN NYA NPNRN MOV NNY MIAWINNN LININ NMYI9NL NHNTD
NN YIDWN NP 220 IDNNY MIIDN DNX - 2019 199192 192999712 NAIYNN
(GNSS) 5715 01 IMYPNY ViYW MWD Y9N IWN N NIX MDY
Mmoo oy QrY DXMPTI N0 PIPDNN DY PN DY MNNY NN DWO

JT9) YR MMX NDXNT ,00PLY P NINN ,IIT N, D9 NPT MND IINTY 15
Global Navigation Satellite System. 16
(05.08.2019) YNET 1 ,"y"ama GPS-n »w12>w 1poa :0»wnin INND” D011 s1x 17



141 "n'7x0y790 nryy” | 'K '7"RD,'7 7"RD,'10"7X /R D"7R 1192

PN
A4

P N2 PYLN MDD DOINDN EDXDN DOWNT DIPNHD .TPORIVD NNYPNI
DN VIP) MIIWND INY TIY XMYNYN PR MIADNY DI vIindwl (1Don
IMNDND PNIN DY YOYND DMYY THINIVPON INMD YNTY  DTIP PINY 19D
29 1PNY DY MNDN DIV T30 5721100 28N ,DOWITI DN 1Y OMNNTD Y9MINID
YNIVPIDN AN NDIYAN YN TN NNNND ,PINTOIRIVPAD 2NN X MYNYN

JPONIVPADN DNPOYN DR DNIND 121D DMWY 13 NI DXIANND OONIWN

7"N¥2 NN
D) Y DX, PNRD TNNI T30 1T NYSIND TPNIVPORND NNNIDN NOYN
™R MNPOY MYN DYY MNIVPON INMD DIDOYAN DX PNND MN T
DNVIPOYN MNNALIN DN NMIIDN WX N"DNNI DN MIWN TN PN
oV NMIYNI NI0N NNYP DN MDD TINT .WIDIN YNNI (MPD ,DXDIVN)
DX NPYNINT MDD DINI XMYNIYN 190D N9V MNIVPOND NHNIDN
2y DDDIANNT DPNDNIV DXIIWN DY INT DY NI NIDIN NIYYON .DNIYN
DONYIN PMON NINN DY ONIVPOR PYTIN DY (2" W9) NOOWY TIpIa
THNA DY IMYT I9IN TPNIVPIRD NNV OIND DY MWNN NN MDY
= DPHIVPOR NNNIVD DN NNV PNNDN YUN D»P M IWPNL TN ,IVDN
NANNN MPR IPMINID NNYPND W NYIAN 1D TTND v IPMNIY NY99n
JPVISNY VPN NMIN YN 1N NI PN MNP 8NIN

™M Pad POINN M2 P2 O”PH NNNN DY WANND I MY WPna
,NPNN DY POIRN DINH PNIOND 1ONNI dMYNIYN VNN OOP - NYPHNN
NPWISPHN PISN I2TD PN DTPNND HITA NI NNDTY DMV NNN
DY TNNTIIN NNINDI DMPN ONIXIVIAN NN DDPNRD MNIY 1 IPD)
DOONIVPADN THNN

IR DITOPODN NNNY SPYSNN DY DNJIYD MINKINY TI2 NIT G0N MVNN
,DOYNWNTTN RSN ONN) DNOYANND DDAPNN THN KXY 12V NT115 MLV
YNN MININ DN TITHDY INDD INY VIV DAY TPLYP NOPNN IV NNY
PTIP POIN YNID ¥ DN MW DY) DOYNNN DY DMWY N7 D NYTY »T1D
NI WX ,INNI MVDILVLD NN MIVYY 1IN 1TIWINOY DINNY HY
ONANT YNIAND OPDA PI OXOYD PPN NPNND NN O3 THIND

D987 DY NNNT DN DTPONN MPYTIND MHYN PWIPN NI INK 21D NN
DNIDIND OONIVPODN THNI DMIPN NN DNIN DXINDY PONIVPIDN THNA DNY
YNVLNY VNN DMPI,ANT NIDOY NYA NAXN DPNRN XIVD DX DIWINNN DPN DI
29PN DTV WNAd DODI1DY NN IMNY DPND MyNWN NN

5y MYINDN TINHN NONIVPODN NVIYYN PNN NIN GOV SMYHDYN NNN

C4ADS, “Above Us Only Stars”, Exposing GPS Spoofing in Russia and Syria Swn> 18
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DXVNN Y NN 1IN DN FYNIANN DOWIY TN YN NIND TNNR Y82 DOY
TPNIVPONR NNMD |, TPAPNN INMY ,TPDND DM - INIVPIND NHMN DY
SNV 07NN DINDA TENIVPON NHMY 1PN THINIVPON 1NPND ,MIPNIN
,DPNONOV DMDN ,POVININRI I7I0N NPN ,0IIN DN MMND PYTIN
310 DN M NN P2 DINSN D27 DMINT - ANINI DOV DXIMY
AMNRI TINN PHNIVPADN NN NVOYN NN 199N TAN 7215 199 D»pPY
D8N DXINN NIV ,DIPN NYWA DIYNN 1T VNN PPN NN~y
JI8P AT I NYa N DNT OO ,INY DOYMYHYNIY INY DXANIY 9N OO TONID
DYNIAND NDWAN WAIND ANV NAIN PMYHDYN NYINID INONXIVIAY NYANY 1IN
TIN2 SWIMTIIN IOWAN NIHPY DY NNSYD DYITI T IYIANND YIIND NINTOY
STV TIVam) NnoY MOINDNA D7NNY INKD 090N PNV MDY DI I'NIN

SIONRIVPODN TN DPPNN NID 12232 23°HNN NNN NIN 7NN PINK NN
1Y - NTO TONN 29 DY DIYSINND NOW DYPNM NI 12233 23900N DY Wwpna
278 N1N9 MAT DAY 01N J9INI DXIYD N2 OYNIN TNN PADY NYIITN 12V
21 MTTINNND OXMN XD DXIPYOY J9INT DIYSNHNI THONNM) NPABN MIAND
AXP2 NNANN DPND .IONIVPADN DNIPIYN YINIVPIDN DR PV DI
217 SN MOIWNT HY MPONN NN NIND OXMN NID 122 TYNN 2NN PN
2YNIAND TNNN

MINRIUPATH NMIPTYN NNXYNI NXA - 7Iynn 22N
2WAD TPNIAND DN DN NLIANT I N TPIRIVPOD NNIPDY [, NNND
YT TY T MVYYON 520N IR T 10N NID SYLNMIVPIND DIVPODA
VDY 21000 YTTOY AN ONIVPAD DNPOY 2 DIWad N1 DY KON D1I0)
INNXYMN (NPM IND IND) 7DND THNI DIIVPIDI NPDXDIAN NPIIND

TPYNIND NOONN MYND
SV (MPDOLPAND) MPYINN NN (DOPN) 21D W - IRIVPID N .1
YOUNNIIVPON DINON DNV MYINNI NDIN DY NNYPN SYSNIN DOV
.0»a
- PYONILPID NN 2
VOV SLNMIVPOND DIVPODI YNINHDT DY NIPA WIND ¥ N
NOY ORI TINN 12 DOYSINND DMYNIND 0YI0NNI
DYIVPID NN DIYSAN T AP MAIYND YHND ¥ TN NTNI .2
DVNMIVPON
13°91N2 YNVONIN GND NANT MIND NN - 1PN PYSNN 2999 .1

MDD NOYAN 295NN LW N MDD PN

IYI9NN DNIDND DISNND - 1IPHINII PPN DINY DIYSNN 2953 i
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LYY NPPNI 591I) DOYNAND DOV OTI TY DIYNNND TN
ANTnwn
,NNVPN) PYSNX DI NOYINA DIND MDOYIN NI - NINIVPID NapnN .3
(121 NONN NN

J"1X2 NWITIN NANwNn

NIT D100 DYNNND TNN ,DTIP PISY 290 - APNL NIYIN MY TN .1
0y MTTINNN DY SYNIN PO TN YN ,DXTPIND DNIM MyTn
23D DXTPANT MIAINDY YT WA 5°2310 21VY 127N .DMINIVPID DY NNN
;T2 DN 7PNDOY TPDPVNTIN DY ,01I0PADA NNXNDI MNMPN MNIYHYNI
oy WHTA ,DXTPAN 19P2 MIANM NYTIND NV NI WITHIN YD 0N 727N
TINOD 1) ,TPONIVPIDN NNPOYN MYN OMPN INOXIVIAY ,WINT 3TN
HONN DN IIND THNDY DOWIN 19N THNI WNNVND T DXTRIND
YTOY DDA YT NPT N YITI INT DY TN .12 NYIAN YININID) YYNING
N2 DY PMYHNYNI 7NN DX TP PAIYND 111, 2IND D7NX MDD T
MIVINN NNONI 2PN DTV DMOXN DPINIVPIDN D NNND NPNNI
JIPYRIAN NPNN NIOYD NNV, DD INM DINDINT ,NPDYDIN

POV PVLIAOT DYIVPOD NNNID DAY NDION NDMP - YYAN 7IN .2
NYT2 DN PIN NPINYN YININD NI DY ;AN MDY DY PN MIWPna
NIANINA MNP DPNNTINN T PONIVPADN THNA D) ,D29DN DX THND
IND MY NPD D) OMP ,YOON YHNNI DIIVPIDN NHMOA YYD
12) XD OONIVPADN THNI NNONON WPNA TN .NTNRON MIND NNDNI
PYND NPONIVPADN MDA WHNYND WITY NI - TN TNy 27Ixy
VPO TV YTHNTIIN PN PON NN PTHN™IIN SYNINND IYYNIN
927N DTN DY OYNINN NDIWAN WAIN DX PN MINTOY AYTINND NONRNDD
OV VXTI, MYTN NPYIIN ML DY MM TIDN >TI TN NTND WIND
05¥1N ANNN DY N NIV NYIIN

YN NPNONIVI THPNIAST MDY DY IMONI NTHN - M 1Y .3
Y2ONN PIVN NAMNNT TPV NPID YLIMIVPINT DIIVPADN NN TN
TNSN NN DYTTNN IIZY DI NVNNT ODVPNINM FYNINT PNV DINNN
I % NN MDYN NN»P .0IIVPADN THNI SYINTII PNINDIY NDNA
NOPNM MNNNN ,NNNN) MINIVPIDN DOVN NI 1M PYNIND DOWN OXII
TINNOY 29991729 2199 ) DOPNY WATY NNT YHND MmNy (D1vpsva
271N 100N NN TINN NOY MY IWAINN NNOYN ANNT NNINNA
INYT M2 MOYA NPONIVPAD MIVHNY MTAN MIIYND MNMON D"Nxa
DNHMY N2ILY MO 132 DY MYINDN - DMWY DDA MY MYVNHWYNI



"N91IN" WANI T'RAX N7y | 30-28 D207 |2

144

97301 PRI ORI NN (D1MIVPIDI NAPNN NNN) DIIVPADN
AN NN DYO ANV NN DYITIN DNIDNIVN NNAPD NN WIND
YNNI AYINN NN DXIANYNI MIOY»NNY PONIVPIDN

NN 4

TPININ NPNAN) NNIAY WITY - ANDN MIONIVPOD 281 NN N
TPONIVPIDN ANNT INNH NPINNY NPT NI (NPNJNIV N1NIN)
SININD MNING IN NAYD DANN DD NN 21NN 270 .NIVNINNND
N2aNIN2 N2 NOYVIN IWAND 1IN 11D THNNI PIN NNDY YT qNwd
DYNIND NN WD

TONN = HTNNTIN NNDNN POND DIWPIDN NPMY DY
DO DYA TN AN NNNA SMYNYN 2307 INNN IINIVPADN
2100 7D Oy 40N .INY MNTPNN MVLIWI MPINI DIN NOYN IWIND
57718 NONN SYI MIIYN DY 1IN NIV NN VAN THHA NN 22200
SV DMVYNI DX IIYNIVPADN 2NN DMANT DY NNND DM ON
DY1N2°N2) "I50PY DON 212)7 VPN NNDNA DMIPP 2D 1T DY
MNNANNA MYTNN DNNON MVIYD SIRIVPADN THNN DY DX9DN
o Nal

N

nopNAN 5

T390 PINN MTNNTINN NMIDINA DITLPIDN NNPMY Y
PN XMYDYN GO TIYY INONIVIS DIIVPIDI NPNY - 9
OOYD IMTI MM NOYWI 1M IIN NHOWNIA 1 ,NNDNYI DAY
DINDI IOYY WPNA D) ,MTNN™IIN NINNI DIVPION NNNID
SV DMIYNI DX DPI MINID N OO THN™IIN IMIDNNM PNINDN
TOONSY DD NMDNN NMONI MNNANDY MYTN NNXND MOLIY
AMODN NPVNTINAY

T2 T2) DOPNIN N2 DN MIIND MN-DY - NIPHN M NPN
DYIVPADI 27NN DY MOPNNN INIIVI NYITI,D"NN MDD DY YNNI
,DIXP NPN YN NIIDY NXAND MHNDY MIINDNI DNHNXINND NiD
NITHN NYITI DNT NVD .DMNDDN YINNIDY INY DPMINY DX PN
712°0N) YOPLN IV NPN OHYN NPID NIVANNDD TPYXIN NPPTH
ATPIN DINIVPIN INHMD NOYAND DOYSNN DY NP N (NTHN)
PN HIHNN DI NVIYYWI NP HY IND YHaN PVPYVI IITD
PNIAS WITI 9PNN OYNIN TNX DI 51 DX DPNX ¥WNIN D3 D ON
P2IY NN MY IN PNAD - Y PTHINY WIaN TONN DX MNVIY 19N
D»PNN NI IR PNAD NXRT T [, NHOPNO DYNNND NN IMYII
.DOWNNND NOYAND NIPAM NOIOYN

N

&
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MOV - SHNIVPADN THND YWIa MW W9 MDan ,NMN 6
M2 M2 TNXN DN MYNTH 27NN MNNINNT MYTNN NNXNON
YA TNN OMP TIN NI POPOLN AT DOYSHN NIOYAN NVDY TIPS
YT NYD YITY YNNI .DIIVPIDN NNMY DY NOYANN NDXAND NNNNN
NNMY DINDA DMYXIND D¥IDNNN DN DXTPND PTOXY YNDIAM YNNN
NPIONYIM MIVINT IDWN 12D TN NIV NN WPV ,DIIVPIDN
MPY ,TMY DM INM DMIIIND NNYIA VYN DNIND TV ,DXTPINN DV
YOPLN ITITA TPONIVPAD NHPN MTPANA YW 0NN TIDM TINN M
9N ,0»0PP NYPN Y0NNN TIND DINY NPOND TN NI YV ANIN
NN JNNY 19D MIORIVPIDN NPNN M1 NHNY DIINNN DN
:IN2N HHIN NYAVA

MYNIVPOD NN MOPP NN

19V YITI NN
» y D) ”
D»222 NNVY LIVIN ZAARIAIND) NPT
NN SV v 2970 nPYNYNO P
»
PN won Y2331 M
nNpoaNA on D s S ,
noDIN TaN YN0 PR Y9N M 9N

"HANN” W’IN NNDNI NYDN WINA DIVINT MIVINND TIPS Nnpn
TIPS SV YTW»H POND LNDN DY0NN MDD MyNvn 1 Innn
OV IR NIWINN QNI DO NPINNI NN DIIDINTT MIVIIN
DWY WM Y0NM NYYINN NDXON NN AXYD 1P 1N,V MN1D
nINY M1 NN DINT DY T Yanond THnd 0Ivpavn NMima
NDY9NN 2970y WMAN MOIYNI DAY PIASN YUPLI XITA DIIVPIDN
D02 ,27W MV :NIADYNN W90 NIDMN NTINX Y NIIWND NNINN
VWYY MDD NN, DITINN YT NN DM
DYIVPADN NPMIDD NPPNN DY PNIND DY DNNND DYITI — DPPN NN .7
SUPLN XITN DY YITA PONN TIVHI DYPNY NNYA
NNAD WATI DMINY DINWI 110D 191D - 291990 NI 192 .8
.DPINIVPID DNDIDI ANINN MY NN N
MY DY NYNIVPIND MIIWNN NDIWI DY (MIXONID) MM 5N A
JPVNMIVIN NNNI DNONIVPAD DXVPIIANP DY NPM
MY 29NN NONIVN MNNINT AP - MIIYN MPONA NYPYHN )

HNIY? [7D7IND DOVDINRD NIANN INPD TI :0ONHT 9N NITYY DTN 17 PN, TIPN PN 19
.(05.03.2020) @90
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DINNXDY DITVPADN 11919 HY 201 NN DPNKNIV DY NN T
SY 1Y Oy MDOANN T WPNA NPDY0IN MLV - DVPIIINPN
NTIAN,(PDIND YA NDPDNI AT INXPI) PATD 2NN MNTYN NTION
ANOIND VOPNRY NNPXONN ITYN P NIPNINY PPN 2NN MNTYD
Y9N0 DN DXAXD MNTOY NPNPI NDY MMINI VINOY) NI
YDV NODOINN YITND NPNN YITN PA) ITNN AN NTIDN (TTTNIN
(DMWY DTN NNYPD

TIDY MY, NMDIN) PINIVPODN Y7910 DINNI MDA NI NP .1
(D¥25ND M

AStand In) SI NOPNS MNNMN MO MY )

DNIVPON TPY NNAYND DOYNNN NIV NPIVTN NMIDNOL MM 3

oo
MIYNNANID 2NN 29 DY PIN PV 1P NINIID IWIND DTV DIIVPOIDI NNPOYN
MYN NIYONNDI NPYSIND MDD DD NN NN NI SVNMIVPONT THDN
NPIIM NPVPYL NPIIN NPTV NPIIN NN NPIIN ,NPIPNN NPIIN
DYIVPADN NNNIZAY YVNMIVPIND THNI VIOV DY D) D117 .DMVIVON
SIYRYN ININ MO D¥901D NN

MY 5¥ YIYW DY) MOIX DY IPPYA NDDINN YONIVPADN THN NNNIDN
NNV DY MODOIANNN DTN A2IYY D33 NN NNPIIW MIDNIVL N"ONN
2DOWA TN NXPY NIVIVONR NINTIN NHOIN NN WD 2PN 1IIYNI
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NUP 9120251 NYNND MDD NYNIND PMYNDYN MONIVPIDN NNYIVN
NV, VI DONN D, PNND,NINDND L PYTI WRD DINNI DNPN DY 1aNI
SV NPISVLPN NN DIM NYN VIV AIRIN YV D% [, NDDY NIVIND
21WAad 97NN NN 2»NN P D'NN OTTOY O TN VIV MNIYNN O7NN
NN YN2D 5°0WND WITY 70 OWOY 0T THNI NNPOYN DNIYNIDY NYID NNY I
SPONIVPODN NNPOYN AN H/NNA NYHTIN AMNNVYNN
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