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Annotation. Core networkMcWILL standarctonsidered in detail#\ brief description of the
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Aoppo ceTun MOOGMANBHOT O WK pP o KNCWILLI) o cpHao3r poa 6400TcaTHY
ABYyXYypoBHeBOIIBapxwmmmie Kyywympasae NCN  ( GCosetNetwonkp—
HauMmoHanbHOEe AaApo ceTun (HAWMKDMKWIA NBROM Regg@aln g 4 |
Core Networkl) = permoHanbHOe Aapo ceTun (permMmoHanbHBLIMN
ocywecTtTBnsaeTrT QPYHKUUU MOHUTOpPpUHIra wm cbopa cTar
m ob6GcnyxXxumuBaHwe, BKAKWKYaAA OuMuNnenunmr gdIima@pi upm & /a ki i o

YpPoOoBEHDb RCN peanusyert OCHOBHONW pgocTyn K T ene
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MHTepHeT, nepegadYya KOPOTKMUX coobweHUm wnu r1o0nNnO0
€EeAUWHYIW /NNOTrMYeCcCKYW CTPYKTYpPpY ob6becnewnBraredrk y re |
pacnpepgeneHHytlw apxutTekTypy c o@BepTeevBeaHsH oaip XCUETTENK TO
ceTn MMeWHLL)T 1fipepgcTaBneHa Ha pwuc. 1.
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PncyHok 1.

I M j dzdetsiIsd Hobkrkttsodzj o852 Ordlsj Slskter WwHCO MmJ
fBCE perunoHaTpbMHadIeC g BMBLCOBMECTHO Mcnonb3ytwT X
K nwbounw ppyrom ceTtwn, YT O yYyMeHbWaeT O06LWY!L
anppa ceTwun;
f npepocTaBnNeHMeEe OCHOBHbBLX U pacWUPEHHBIX YycCcny
HLR, Trunkedr adi o, B uHlke® ,H arbeipogafa 4 a K QOPCOYTLKEUCXT BC/OS0EOTI
NOKanbHO, 4TOObL YMEHDbLLWNUCTLO CTPEERHOBTAMH NMeA MYPOTIpY:
T nerkocThb 7 Hes3aBUWCUMOCTHDb MacwTabupoBaHUA
pervMoHanbHbLX y310B aapa ceTn;
fcoepgnHeHne Cc Ovpymmovesa iceeTpiaMwm  y cnyr ocyuwecTB
HaluMWOHAMbHBIM AOPOM., AOCTa&K &R TTCOAD P AYHFOPMB N1 € H U
B3ammopgemcrTBuSA.

) esBdzj 3 HobkRbktesodzjots?2 ORdlsjSlkter wHEO fMmjlsd:
f BO3 MO MIHUOO,6 NeMbl 3 akKnwyawTcsa B TOM, 4TO BCeE
HenpoTWBOPEUYNBHL B BRpMBAAaAaX apahPoTweknamy |
pervoHanbHagTCE@POBBANUMBXpPpAaCcCcUYeThb He3aBUCUMO
f npu MopgepHMU3IAUUU CeTUW COOTBETBHBOYCHImE BU KM
perMoHanbHOEe SAOpPO.
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XBOSS (Extensive Business Operation Support System) — cnuc T e Mma
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pecypcamMiu;

ynpaBneHwus4
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Me&gayPoBe Mbl

XBOSS
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LleHTp permcrtTpayumunm abOHEHTCKWUX HOMEpPOB
Boi6op TenedoHHOrNo HOMepa
Perncrtpauuma U ayagnrt

Boi6op nmakeTta ycnyr

BoHyCb W npepapnoxedHwunsa

LleHTpPp perynumpoBaHNUSA L[eHEeXHbX onepauywui
M3 MeHeHNE yyYyeTHOWN 3anuncwn

CHaTmnme/ HaynmcneHme HaJIMYHBIX CpPpepcTaB
3anpoc 6anaHCca

3anpoc TpaH3akKkuuwu

LleHTp nmocnenpojgaxXHOro ob6canyxumBaHMA
O6paborTkalnekano6 on

KoHcynb limeynmnm on

Bbino/sHeH KHea p3dakaa 3 a

Mprnem -Bapaga

AGOHEHTCKWUN ULEeHTDP

3anpoc MHMpopmMauum 06 abOHEeHTE
3anp@eaocaTkKa Ha c4yerTe

3anpoc 3akKkas3a Ha 3aKynky

3anpoc 6ecnnaTtTHOro pecypca

MonHaa MUHPoOopMaumsa 06 aboOHeEeHTE

M3 MeHeHNMeEe 3akKa3da Ha 3aKynky
YyeTHasa 3anumcb No 3akKkas3y (npumocTtTaHoOBKaAal B
MoapOBGBHBLIK 3anpoc cyYerTa

3amMmeHa TeneddoHa

MepexdyoemMOCTN UM NnartTex

LleHTp ynpaBneHuda pecypcammMmu
YnpaBneHne cKnapgow

3anunmcb pecypca

Pecypc B Hanumywune

Pecypc, onnaydYyeHHbLN abOHEHTOM




Pecypc noKynmnkKkwu

Pecypc npopgax

YnpaBneHnMe 3aKa3oM Ha 3akKynky
Pecypc OTKa3O0B

lleHTp nNnakeTtTa ycnyr

Co3spgaHue naketa ycnyr

3anpoc MHpoOopMaAauMM O nakKkeTe ycnyr
Moagundpukayuma nakeTtTa ycnyr

OTMeHa W nyaKae/meaH wec nyr

Pekxknama nakeTta ycnyr

MccnepoBaHMe 3anpocoB NO nNakeTy ycnayr
Peknama OOGHOBNEHHOTIOoO nNakeTa ycnyr
OTMeHa pekKk/aMbl

LeHTDPp akKka3oB

Mpnem 3akKkasa

PacnpepeneHune 3aKas3a

3anpoc 3akKasa

M3 mMeHeHNMeEe 3aKasa

OTmMeHa 3akKkas3a

BblnONHEHHbLIA 3akKkas

lleHTp oO6Gpa@aprpasackas
bopmMmpoBaHue/ oclopmasdbma Kka 3 akas
ConpoBOXJeHaipea Baa K a 3

[floaTBEpPXAEHNWE Ha -MaBFDODOAOBAEHNE 3aKas
McnonHeHHapdaadaas

LleHTp yyeTa umu Tapundpukayumunwu
Pas3paboTKka cucTtTeMb yyeTa UM Tapudhumkaumm
C6bop/ npeapBapurtenbHas obpabotka CDR
KnnpuHr ynpaBneHUa4d
lleHoo6pasoBaHuel/ yuer

Tapundpunkauyuwus

ByxyuerT

LleHTp ynpaBineHuMsa wWraToMm
LJONXHOCTHBE UWHCTPYKUUMU

YnpaBneHnme wWTaTHbBM pacnumcaHumew
YnpaBnneHMne nepcoHaNnoM

lleneBoe ynpaB/ieHMUue

12 fdmMOdedy ftsHMmMdMmisj d3 XBOSS
Moacunc XKBOBSIOCywecTBNAKT BbIMOMTHEHMUE pAaga
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Business and
Operatlng Analysis

§

Market Analysis Server Online Self_Service

P nycH @k

LVS c e p gLewpx Virtual Serve). Ce p BYelppaBneHuMsa KnacTlenpxH biIx cC
cnmcrTem.

CRM (Customer Relationship Managemert)e pBE@@p B e p cumcrTemMb yn
B3aAQMMOOTHOWEHNAMM C KNMeHTamMu.

BOSS (Business and Operation Support Systee)p BGepp B ep Coagme pxK im
onepauwnoHHegie SbaebAUCTHIE.C

OCS (Online Charging System)e pECeepBep KPeAUTHOTNO KOHTpPONSH
BpeMeHU.

Hadoop/ zooke@eppesre pc eppascenipp.e € T€HHON CUCTEMB
o6bbemMamMunu. AaHHBbX

Ce p Hamma H H{BaxaBaseServer).

MaTpuuHasa pgwcak o BBaiagg.kc ncre

OSS ceppBpp CUCTEMB MOHMUTOPWUHIAaAa WU ynpasneH
Ce p meim mmmzad K e tMankat Analysis Server).

OH n aciieHp gOalme Self Server).

Bce annapaTmRsnpy®@ICHBAHA apXuMuTtTekType npouy:
cnevyeHune paspaboTaHo dpupmoin Xinwei

Mo ac n cvARWwWan(yalue Added Service)

KpomMe OCHOBHBIX Te/TeKOMMYHUKAUUWOHHBIX ycnayr,
mpmKkaumsa, ©WCNO N bbBXO BVAYHIMLET VPVAEBOHWOWOHOBCXT YKMaHH a 10 B U
LONO/MHWTENb HCbEEpP BCUMECPHLB) U, C HO sa(3\WAPSy HIT € p H e TCeA, p a:
TanHo. Bv oHViee HTT ¢y WS u K OrT oopobeec NvecirMyr b pa3 pab
wei , BKNwYyawT cnepgytwwme cnyxbobl:

cep RngBackTone (cepBMC NO 3aMeHe cTaHpgagdpTHBLBX
Menoaguun wn aApyruvue npepnoxeHuwsa),;



Tcnyxb6a WHarepderunun (CooTakhkPpgalmr a dPBaboypeeacrnain

aboOHeHTOB CcoOULMaAaNbHBX ceTen),;

1 CooMartsHa nnaTHCopmeree( cnyx@anmsa n KOHTpONA (

39NEeKTPOHHBIM NNnaTexam)

f CooVileo M CooGame OHNaWHOBbLIN KOHTEHT;

T CooBi || OHNaMHOBBLIKN NNnartTex

Mopacunucrtenya nWAS Mo XerT rmoeko nogpcTpauvwBaTbCA
TpeboBaHMWW pbIHKA ycnyr wun cnyx6bs B npouecce 3K

131 sHmdMmlsjy 580 BAG3000

BAG3000—wnw3 pgocTyna, npeacTaBR/yAET T G a6 GOl N K O H, 1
aboHeHWMIWBE PRBHEAOPbLIK OMOXET OblTb MEBEA KHEUIEOCNTHBOE HOH bIMVIO
becnpoBoagHON N&ViLL) . MaBEBABG3INO0O00 TakxXe wuMcnonb3yer
ApYyTrummn NMPOr pamMMHBMMN KOMMYTaT ampaaMem c Tne Moy n b(Tl
PacnonoxeHne BAG3000 BB ceTuM nokKkasaHO Ha pwuc.

BAG3000

Internet

PuycH ok 3.

141 sHid Misj BO { tsuas sy { SuppatrGupsystem)

Moacuc MmeoNMa epXKWU koHreARrO@BBAET oy HKKaLIWH bl, O H
KOHCYyAnNbTauyuumn, MHTepdgenwc ¢ [Apyrom nopgcucrTemMoim
3akKkasa.

15[ ctckzzo MGSAG5000 d GSTG5000

O6bopypgpoBaHue SAG3000 u STGMeMLL)yam, BB S@POOE
oTBevyaeT 3a @GYHKUMWMW ynpaBAeHMUSA Bb3OBAMU, ynp
6nnnunmHra, ynNpPBRBOEHH®MUW MO O NYRK O VA KK YWITB PVEl BORKPE A H & M
IP-ceTn, B OCBOBEORBRLX AWMAMY N b TBU MpeeJaUNBHELOXT aybcen yBrp € M
QT 0 o6oOoOpyjaAoOBaHWe [(MOAMDOOEMKIbEIA eUT  YUBUKPOWDIKED 0110 [T O BIOI [ HAOC
cetTun MMeWlL)) @o weor o, nopanepXxmBaeT coOefgUNHeHMWNEe
(PublicLandMobileNetworkk 4Yuepe3 cTaHJapTHbBE NPO-TOXKBWLYEPRY



CTaHpgap THPBOIT ol oPn , M MOXeT ObITb NOAKNKWYEHO Hen
o6bwero nNnonNnb30BaHWSA.

Mpn 6GONbWOM KoONum4yecTBe aboHeHHTao BA pUyTuo ing nysp o
ceTn BNEBOOOSHM STGC BAGHOBBYWTGEGSTGS5000. Ynpasn
coefMWHEeHMWEM BHYTPU cCceTW ocyuwecTtTBAAEeTCHA Henoc
BXogdawenm u wncxopagaGecGh00d.H dopMmauyunm

PacnonoxeHne SAG moGaB@Hpusacapet.ceTwu
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MG N UIMC CDR
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HLR3000 XY

Mcsh
é link

’ XBOSS

IMS00(GSTG)

PuycH ok 4.

2./ dMOdzdj t©jcdtdOd degsets "HieO® fMjlsd RCN.

2.1. HLR3000

Tack Ha3biBaemMas KoHBepreHTHasH+ aboHeHTCKas“
SubscribeManagemenfystemyp B naeT1ca 6a30BbM 060pyAMMWiBlA nem c
m obecneunBaeT apyewaHmTHoncdbtTianRepgiste—rqooMaWwWHMiM per u
METCoO N o /1 0o xeMHarxa O aHHblX MO OMWINbHBbIX cTaHuyunim, noc
aboHeHTOB oOoOnepaTtopa). CumcTtema noagpepxmBaeT yn
BKNwYyasa peww, cetkwmmloigmgo 6 we H M A, BMAEeOoO U WuUMpoKoO
nMeeT QYyWHKpaBEM®OW N bKH, 0 COTObPBRKED® T E @B, Yy N pyacBay@rk n e\
n LEeEHTDP ay T exHpTavHderHKknaey NG O H e HT C K 0O I n |  oT penkayuuyenm,
MecCTONONOXee® MR /e dHooHvae,p Ve T AQEN I c@amcytaeaniaa N T KB H a
MarmcrTpanbHbBM NpPOrpamMMHBIM KOMMYyTaTopaM OKOHEVN



2.2. SAG5000/NK5000
Apxuntektypa SAG5000 npepgcTtaBneHa Ha pwuc. 5.
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SAG5000 mcnonb3yeTtTcda ,ANRO0T35aMe H B 0 6AG3MOMO00
nogknwyeHne 60AbWOTO Yyumcna aboHMeWILh)B SAGS0@O0 c Ty n
OCHOBAaAH H a nnatdhooamme K TAYTpCeA WO A P b HTbIXF O N A & Bl .
pacnpepeaepyakn -creambl)( NKpynnupytmaHa@BopkinaRA(l
ocyuwecrT@awvraoHrc Har pysokK cpegwnw rpynn W nNOBblWal
apxumutekTtypbo SAG5000.

2.3.DCS1000

Curcema pgucnertye p cDCS(Dispatgh@optalSystent)vBsa X H aTe Maa C
B ceTun MaMlEm.an DPCS1000 coCTOMUT M3 [4B YK NLBHCTT € i
(cepkBnevpe)lH U -cBb@8epa. K Nnke@Kepn oNb30BaTeE€NbCKMWINI |

rpynnoBOro ynpaBneHSs, ancneTdvyepunusauyumum peywu
npeiPRtEaRNI0 MePBAUCWEUNPAEMOCTb:KN@ODOBHIHPACEPBEPUB :
nnaTtTdopma NpuMuANoOXeHUNH, TO ecTH,AUKAR .00O006UWLWEHHOE

MpnmeyvyaHwne:

OCHOBHON GQGywmKHVMEeRaOmMpaBNAaeTCcs QPyHKULUWUS Aucne
BblgeNneHHbM KaHanammHT T o®kladrpeoaa, a1 orcpHacHeka NMeWdlla, Ha c
MOoagundpmnumpyeTtT B3 auWnMOCEBGEHBHE H(TMEKTOOr ACC eaTOeepTMypHaaB10ad, H O I
JocTtyna n 9 GAQoppya] O RH&HOGC ,y We CTB /1A e TIKKHWbIMC NEamBgp C
AVCcChneTuye pmesaasLmsny, 1o LWnN m PYHKUQUCTEMRIERRWARHA MHT 0OBO
nporpamMmMHOe obecnevyeHUe, 0 6 ® IV Yy ACEeIpes@Ee @ @& € K O /1 |
norunyeckKkmnminm KaHalhO pIgpaAHXaIHE /DBOTE U 10O FIMa LPUAO3HHULHII
KOMMYT W pPryoepMibBMM UM C € P B € p HTbeM1  ICHATMebIpVA) eicccatTMu, T a e T C 4
NPOM3IBOAUTENbHOCTGDb. Ecnmn OoOAWH WNT3N YIEOCPKT MO BU CBKbUK HDYL,
M3 T padHKIUPHYrnonebD, M U er o Tpa@puk nNnepepascnpepeasderT

10



Peanusauyuwunasa Py HK UMM eTCmaeHKIBHAITE MO XETY ro1ca K B © 3 M@
cbanaHcnMpoBaAaHHOCTb HaArpyskK”mw M OTKas3oOycToOMuYuMBO

O6bopypgpoBaHue DCS1000 saBnaeTcsda obopypoBaHwue
ceTwu. DCS100®@c mymyrdagAaAG3nMpdB T Kk omsyemoesy 8@ 0BL R o
TCP. Cuctema DCS1006vnBKkPDGE&ea T -coebpdpmepd).o B a

OcHoOoBHasa ¢y HKkIumesH Tcae pDBGHPL 000 npepgocTaBANATb F
notTpeburtenw A[NA ocyuwecTBNeHUSH ancneTtTdvyepunsal
ynpas/neHU®4d.

B cunmcrteme wumpokono nMcWilo)in ccespselemp MaXSB1MOM O(, K a
T P aHK W HCT MIOCBTOENM bl KOMMYTMUPY LW I cCUMr HacbeA G800 0B WO
HLR300O0, pacnonaraeTcsda MEAKEWTO 0o BYWGCBODDHU eHNL RDB (
DCS1000 ocyuwecTBNnAerT npeob6bpa3oBaHMe " Ancn:
ynpasBneHusa, moyuwnx SemnewopyaosSacd g9 O0OCHLR3000
BbI3OBOB WU oOO6GBemHHBX YD pSaABGBeOHOWOY HE R3 000 Ha -o6o0py
KNMneHT.

PYHKUMI TpPpaHKWUHTI OBOIA KoOMMYyTaumum B cuncrTem
(MCcWILL) o6ecneuyumBaeT SAG3000, aTtae  /ceeHpo epe DESHEOT 0o
3Ty MYHKUMKIO.

XapakTepumcTtTumKka CUCTEMBI:
lMopgaepXKa KakK BHYTPU3IOHOBOMW, TakK U MeX30HOBO
22Peannsauunanm T\eEKM o(PdvamrNamork—-B U pTYyanbHasa 3akKkpbTa
OOoHOM TR®HWC NOEOTTU MO XHO co3parTthb Hes3aBUCUMYIO
pa3/IMYHBIX CceTen cnyxo.

NMMoapepXkKa MepapxXxmuyeckKkoWw CTPYKTYpPb YPOBHS ynp

DCS Qient
o
DCS dient
Puncy6ock
2.4.iM5000
dPyHKUMUM | M5000 BK NMOYKGHA PwrnypmaByIE BT EBHAIXM 3
Ma kK B McWIL[L) , Takux «Kak BTS, SAG, HLR ¥ abGOHEeHT

npuMHUMaAaeT aBapuUuiiHbe CUTHaANbL WU UHMDoOpMaAauUuWw 0 C
NMPO@ABTENbHOCTMW CEeTMO MC KO CW IMYEC THBEAVMCBIAP a BHOC T e i .

11



| M5000 peanumsoBaHbL KakK Ha YypoBHe HauWMoOHanNbHOT
aapa Meamo i M5000 B Aape ceTM NoKasaHO Ha pwuc.

I
|
|
|
|
I
! uDP
|
|
|
I
I
I
|

UE UE

PncyHock

254 jtco jto DHCP

DHCP (DynamicHost ConfigurationPr ot ocoloc yaegxeapiseT -Nnpuces
ajpegnA BCe€X TepMuHanwsWILBE) cmasu Maxmswma (K ha
3aBepweHns umux perumcrTpaymum M ayTeHWMabULk ayumnum B

26,4 jtco jto CDR
CepBep CDh&ilR€abf ds) OCYy We aur BRNGIEE T 1 HedbooppMm ady 1 u

nepepgadym peyvYyn, p[aHHBIX, KOPYORYX, COOIDMEEMAN @
|l mc2000. 8@aT OGBS c €E@gingiSenver—cepBep online Hauyunmcn
AAaHHBM, CcO0O6paHmHBLONG BT PDaRCc, y enTp on 3 & O PCTEBBY/IEETH HCbHEE TyaC J

271 sHid Mis jjds@zOm iz H § dzedW d odHJ BCBBdalV j toj dzyd d
Bnaropgapa npoagBUHYTOW TeMaWlipKimmeipaszpahapaa

TEeNeBU3IUNWOHHYIO MHTEer pupoBaHHYIO nogcuMmcremy,
BUAEOKOHCpepeRngrUuagehRe, MHTepakTNWBHOEe Teneswunupge
NPUTOXEeHNSA . MocpepCTBOM WHTeEerpumpoBaHMAa pasnu
(McWILL), n o A4 ¢ n cvroexmear YAOBNETBOPHUOBUNUX PBEA@ABABHWY Nb T U
nNpUNOoOXE/HMUNPAaBUTEeNbCTBEHHBIX, KopnopaTWUBHBIX U
peanns3oBaTb BLCOKYKW CKOpPOCTb W nNnepepjgadyy B pe.
HeobXoOAVMEM PBOUM@BUNPUNOXEHUN, O0COOEeHHGQQeBHmMme 0K
K cCMmctTemMe NPEAHBSBEBSIDOEANTEC a PEO®@®B aMMEANY CKHOMNW C Nt
3 PPEeEKTUBHOCTMU MCNONb3OBaAaHUSADPXMBERDYpPAI O Nope

BuaeoHabnNwaeHNs UM B MD&X@KB@HMBEe pHeaH puc. 8.
12



VS(C

Information V™S
Center

[

Desktop terminal
of conference

. &
Terminal of
meeting room

District 1

@ Desktop terminal
v = o of conference
Terminal of Terminal of

meceting room meeting room el
Hardware

recorder (DVR)

Pncy&ock

Moacwunc Taeewad apomitogeH S 1 Bom pereik X (pev@eé H L W ifl a B Ht
BKNWYyaeT crnepywwme cocTaBnswwme:

1. VCS (Video Service ControlleAK OH T pemmepPCcCUNcTeEM

OcCHOBHbBIE MYHKLUNMN:
fynpaBneHne spweTcHBIMN NODNb30BaTennA
fynpaBrneHne ycTponcTBaMUT & CeqweT € OB MEITP & B A
NMS);

T coop n ELRR(oroieT™ NOoOAPOOGBHOW WUHPbOpMaAaUWUKM O BbI3OI
T pesepBupoBaHup 6asb faHHBbBX

f vacwTabupyemMocTb BUageoCHMOTPRD NTETMeNANJTEeH 40
T MO 3anatTeHTOBAaAaHHOE, KOHMpDMnaeHyumanbHOE.

2.VMS (VideoMediaServer--cpBep A9 ynpaB/TBHBMN.CeTb BULEO
OCHOBHbBIE GMYHKLUMNMN:
f vapwpyuymwmsas,a KOHTPO/Nb ROpBPABEMWNEA BPAHAEO,
fadaToMaTmnmyeckKkoe OOHapyXeHuUue owmbokK UM nopgpep
f a8TomMmaTmnmyeckKkoe pacnos3sHaBaHMUe CPU nNonb3O0BaAa
onTMmmMmlauma pas3amMepa MYynAbTUMEeAUMWAHOTro NOTOKa
f MHOrotToyeuyHasa pas3fjgadya O0O[QHOTINO KOHTeHTa nNpun I
13



f BicOKOKkauyecTBO BMAeO U HU3IKadad 3agepxka (3do
f vacwTabupyem@O@ Tmo/mnw3a dBaTenepPpBreP ;, 0A4NH BUAEO
f vacwtabupyemocTtTb B CceTun P2P.

3. VSAG (Video Surveillant Access Gatewayp n 4 e 0 1 10 3

fvHuTerpupoBaHuue CMUCT e MbIK gBenoacevcatacdMya\ilé H 1 A 0 B
wnwosy VSAG;

T BAopEeonoToK CMUCTE€EMbl BUageoHabnNtwageHNS MO XeT
TEeNeBU3INWOHHOTO MYNbTUMEAUHIHIOU ONUMIOT A A N B
NoTOKa;

T aBTOpM30OBaAaHHBLIN BbLOOP MNONb30BaT 6B/adNM aKtaTMEENDbbl I
DCSKk nuneHT Munm Ha nNepcoHanbHOM KOoOMNOblTeEepe.

4.0Ch@uucmHbBr epMMHaAnN [ANSA cBpA@BAE L EeHUA BuUueO
5,Ha c T 0 N b HMbHIAA JTT eBBIMOE 10 .
6.MOOGUMNBbHBLIA TepmMAB&N BUAEO

MoTpebwu TRRAIACMMAC T € M bl BuapeoHabnwapeHmnsd n PBM g eoKoc
(nmnepcoHanbHbe DCOKMTIVLEOHT TEHD:bI) U
T Bupgpeo kKoxHape;peHLy
f HC TONBbHBIA MUNU MOOGUNBHBIWK TepMWUHan;
1 Bn g e ok aNVR/PWUR;
fBupeoHabnwgeHne,;
T Kkamepb (CTOPOHHUX BUJeoOCUCTEM) ;
fTIPcetTb (YacTHasa/ obwepgocTynHasa) 3akKkas34yYunka.

MopgknwyaemMoe obopypgpoBaHUe:
1T PDAMOGUW AbHBLIIA BUAEO TepMUHan,;
T DCSk nneHT POONsmnmoOoBpa@®onsad U ynpaBneHwus,
fTIPcetTb (HacTHasa/ obwepgocTynHas) 3akKka34yYuka.
Py H K IPRA
gy H K IPBDAGroup—noa/el@emne K rpynne BuUOEeOKOHdepeHLU
MPOCMOTP BUAEO KOHOMapreHaBI/ue H IKE HIT QKOa/bb IO N K a
BegeHMe M NOMUCK YUYeTHbIX 3anucem;
yipaBneHue Buageo KOHMPRDAeHUMeWn (ANSA yYy3nN0BOTC

= =4 =4 A4 T

PYHKIPDEGSK NMEBHT
fBEoeHnMe M nNouMck ydyeTonliBex 3 anumcen B pexumme
f nogoknwyeHwnanoBpKMUr pynne BUAEOKOHMGepeHUNU,
fTopraHuMs3almnad WK OYHNTPPaoB/IC € P B & CBLIM A € O
fTKoHODpbL MW ynNnpaEA®MEpa@avBngeo
T opr aHu3s auywu Aa peapbaoMibl (CCTKOPOHHUX BUAEeOCUCTEeM) ;

14



fopraHmszaumnPceaGMmMmMbL UIC C CeTSAMU 3aKasuyuUka.

[ djtcOktO

1. PekxkomeHRM.I180L MCAaHAaapTb pagmoKkcmTa@Ede lumag oK on

becnpoBOfgHOINO pocTyna MNOABWUXHORN cCcnyxX6bl, BKNI
LencTBYWWNX Ha YacToTax Huxe 6 TITlTy.
2. AKUNWMOB. B. H. , ABepbsAaAHOB. P. c. , WopwnmHu A.

NG-1/ / MaTepnarpeXX¥XhnKk PAGH «MoOGUNbHBIIKE OBUI3HEC:

peanumsaymm cuctem papgumocs2ip-Cs -dccunm u 3a py
3. AKKNMOB. B. H. , WopwuHu A. o. , ABepbsaHoB P. C
B cTaHpgapreMlGepurnanpe XXX RABKe«MoOGUMNbHBN 6WK3
pa3ButTmnma M peannmsapyuuum cumcTtem PpPAOWIRPKECcAHA3IN B Poc

15
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fsmMCsemCd2 Ixgd-adgdteunidist] fflewiLd d d
LORB Misdlsjdz2 HJtej Clstc® ddzMisdlskzlsO ff so!
111024, ¢G. [tMSeO0A kd.

e-mail: msl2@mtuci2.ru

c

[ $621.395.2

O dzgdzts s OMpg & . MHOT ONNYy4YeBOTroO pacnpocTpaHeHNsa Cwnl

PUMEHUTbL CcNneuunanbHbE MeToAabl «60PbOBLI» C MHOT O
pema curHana, Heo6XO0OAMMO NONYUYUTb OLEHKY UN
P aBHMWUMBOAUTYbY € HH ble o6pasuyub A0S cur Hana, npouwe.

ocnegosBaTtTenNnbHOCTbLI U NPUHNMNMAT Db cooTBETCTBY LW
MNnynbCcCHOT O OTKNMTNMK a KaHana npeagnar aeT<cCHA monyuy

sdz¢ yjor J winaase/®y yueBOe pacnpocTpaHeHWUE CUT HaAJ
obyvyawwasa nocnepoBaTeNibHOCTb, CXeMa CpaBHeHMUSA

= 36 3 3

THE ALGORITHMS FOR OPTIMAL SIGNAL RECEPTION AND TRAINING
SEQUENCES IN CELLULAR SYSTEMS

Mikhail Lokhvitskiy,
Moscow technical uwersity of communications and informatics,
vice director of advance training telecommunications institute, p. h. d.,
111024 Moscow, Aviamotornayat., 8A,
e-mail:msl2@mtuci2.ru

Annotation. Due to multipath prpagation in cellular systenitsis necessary to @y special
methods of "strugglewith multipath. From the point of view of optimal signal reception, it is
necessary to obtain an estimate of¢hannelimpulse resporesthen compare the samples obtained
for the sgnal passed through the chanwéh an input sequencand nake an appropriate decision
on the transmitted signal. Evaluation of tf@nnelimpulse resporesis proposed to bebtained by
training sequences.

Keywords: multipath signalpropagationthe channeimpulseresponsgtraining sequencg
comparisorschemethe Viterbi algorithm

Mpu nepepgaye TCHIO CHTAWl OBW I HBA /HGABE BI OCPOOODUBKGHEOMN ST T
Mx8BAa MHOTONYUYeBOINO pacnp @CET PrRAacises MMAe TCOME CHI@Q@MMBK KHIA

CUrHanos, CLBOENOBINLEOMERBG Bbl « @BOPHTOBLIP: C MHOT O
fyBennmyeHne MOWHOCTWN NepefaTuYyMKOB C yuyeToM
f npocTpaHCTBEHHOEe pas3HecCceHWE NPUEMHBIX aHTEeEH
fpasHoOoC nNo YyacTOTE,;
fonTuMmManbHBWA BLOGOP YacCTXT H akKoOHKIKKEe TBHELNXN Y W1 G /&

3aBUCUT OT YyacToOThb CUTFHanNna;
fagpanTuMuBHbLE MeTOoOAb nNpuemMa U , 806 PBaAGBMICKIMO B X @
KOHKPEeTHbBX YyCNOBWIW pacnpocTpaHeHWS U CKOpPO

16
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C TOYK MU 3peHnd @nmar M e vMa lagioeso 1 A9 BYPKOT b C

MHOT @B/IOyCYT b 0 MCamn 0O Bb3 0BATHb. On s 3TOTrO Heo6Xo0nawu
(MMNYNbCHBLIN OTKANUK HaAa OAUH UMOYyAbC) . Ana no
mcnonb3yeTcsa ob6yyatwwasa nocnepoBaTenNnbHOCTbL, BC

- >

At
r_M
t

a) MMNynbCHLIN OTKUK 6) IMNynbCHbIN OTKITMK
oes oTpakeHus C OOHMMM OTpPpa>XeHnem

MepBaa BKHMOTAQPOW B cCcuUMcTemMaTMU3INUPOBAHHOM BMU,
obyvyawwme nocnepgoBatenbHoOoCTN 1 dlaxopmubmBEs HAO Wy
NoxBrnuyuwMemo Ak ajanTeMa H CmMo H2A) BoLBU»e 4 Wa A B 1974
nspatenxcmm»Be IOT a KHNUT acepmiOpRaBE TTa nyecKasa» Teop
PepakTtTopoM cepuveHbian npbl@eCedBpByw. B cTtaHpgaprT
cBA@SMB KaXLOM BpPEeEMEHHOM MWHTepBa/ne chnepgytwwasa n

| BledBOd &zOw  OyS O

TB 576 uT 1/266MmT oOo6GYYatwl|57 6MT TB | GB 8,25
3 |[nHpopmauy nocnepgposBarte MHMpopmaly3
rae

TB-TailBits—=T pun XBOCTOBbLX OWTa;
GB—-GuardPeriod-3 a WM THBLIW MHTepBan ANUTE€NbHOCTHbLIH
8,25 =Bn6axwe30, 4425 wMKC.

QTa nNavykKka cofgepXuUT 2AvMpDaHeXxa 6mao , 5K ankgaepaap m a
copepxaTtb nNM6O0 6MTH peuyunm (pJaHHBX), NAN60 O6UTHS
npaBmno, 3TKW OWUWTH NepepgawTca B 3aWMPpoBaHHOM
copgepxXxumTcsa B Namepeganecide TIBERN@N TT Op amBTeH Mla K
ynpasneHMTso s@eoTkl nNnakeTa Tpadpuka.

Takum MOpam3z3o Kaxpabx, 263 000RATBe- GOmu ob6byuvyatwuei
nocnepgoBatToeBdC TR pEeWaBaeMblx O6UMT 3aHATH 06yuya
Mo dTmoinemoBaTeNbHOCTMN onpepensgerTtcs4 MOAdenb I
obpaboTkKwWu O BY X MHOMOpPMALWMOHHBIX nakeToOoB no

nocnepgosBaTeNnb HaoAC TMa ¢ /ICG6AyoUBaaTUE TM @XM LYW b U W @M@ MIE I 18O |
17



nocnepgoBaTeNbHOCTGHWM, Ham@XKM Keapk,, oebcynwa owasa 0N 0O C J

nomeweHa nepefg UWHPOPMAUMWOHHBLMM 6GUTamMu, TO

3 a

CKOpOCTWM OB UNXEeHWNHA MOOGUANbHOI ctTaHUuwmnn, K MO MEH "~

MOT /Ta CywecTBEHHOC Wa wepamHTVbMcasde. T CA TBackd, N a 4y K a,

3

nocnegoBaTtTenNnbHOCTWNW oyueHnsBaeTCHAd MO genbob KaHalina

MHPOPMALUMOHHBIX NakKkeTa.

Monyuyntob OUEeHKY MMNYNbCHOT O eMreK 1@ B § Y arnou,e |

nocnepoBaTeNlbHOCTUN MEKHOAODYNEIBANHEBOME XxHble Yy C 1
EcnAnuM MMNYyNbCHbLIA OTKNWK KaHa/jna OLEeHeH, TO BcCcer
BXOOHOI nocnepoBaTeNbHOCTMN 6unT, nepefgaHHYy!
cnepgpytwwem npumepe. TycTbbCgl3o®®pmabBKEHG)bE0/ »eHTA 1P

cooTBeTCTBYEeT uMnyanbvpcnf);,mmelp b pae imel &kl mn W 320 6 p ax
punc. mMnyoi)b;,CHbiia od@xnK3ob6phdBerwaogya glrneme HeH Ha

I»TO eM®ITHHAaAacCccMaTpPUBaBYMd ECHT yCd apia BOAHBOYIX MO WH O C T b 10.

A «O»
«1»

b)

v

v

v

v

PuycHok 1.

PaccmMoTpum nepepavy nex népoBalCygnuercacywe T n B

KoMOGMHaAaUWIR:
000, 001, 010, 011, 100, 101, 110, 111.

Ha pwaEnok2asaHa BXoagHas nocnepoBaTenNnbHOCTG b,

Ha pwub}c),d2n.o0k asnmauHily N b CHbl€ OT K /BATKOW OHIA WM €T PPBeLT M, i
MMNY NbC bl CoOOTBETCABEEHWUMDY NbHa blipn ©O.TKNKUK H a

n
B C

nocnepoBaTeNbHOCTHO MAAAYTWHEMEXKC aVgM N«yOnObOC»H b(X O T K TU K O B

18



A
4 «000»

a) > b) : >

C) : : >

d) E E : >

€ E é : I >

PncyHok 2.

Ha pwuarnok3a.3aHa BXOAHasa nocnepoBaTenNnbHOCTG®b,
Ha pwubjc),dS3n.ok asaawHiby b C Hble OT K /BUTKOW OHIA WM eTpoBesTim, i N
MMOYNbCbl COOTBETCTEBRMHKHDI aHHan vyomwai.b CBbIE OTK AUK
nocnepoBaTtTenbHOXOlb» . MMNYy NbCOB

19



« 001 »

v

v

v

v

PucyHok 3.

Ha p#Mcus3ob6pm@mKEMb CHBbBINR OT K NKUK Ha @K aoT ensebpHeqacar
MMNynbcoB exDAPwBe JOH CYMMapHbBN UMNY N1 baCUHEbHM AXKT K
MMNOYNbCHOTITO OTKANAWKa Ha «0ud .n Tkol/my, 4 NMr3b0 63pTaokre HCHT
aHanor MmyHoOo TOMY, KAKNnadpmwccpenaHo Ha pwuc.

20



«01 0 »

»
»

v

PucyHok 4.

Ha pwcsobpaxXeH UMNOYNbCHbWA OTKI/WKOBHA €B 61O C
mMnynbcoB «O0ddwee JeoOH ecyrwMapHbBAN UMOYNbCHBRN OTEK
MMNYyNbCHOAOHATKAMKM «1»,pumds.o6lp@KEWHMHTbBIX HTAOT OT
aHanNnorMyHoOTOOMEE N&RBABGBMNIBA NP UC.

A

«01 1 »

v

PncyHok 5.

Ha pacsaob6paxXxeH UMUMOYNbCHBW OTKAMK Ha BCH N

mmMnynbcoB «100».
A

«100»

v

PucyHok 6.

21



Ha pmmc3.o6paMBYNbCHBIA OTKI/NWUK HACJ/BE&EO BlaeTpeesgbaH
mMnynbcoB «101».

A «101»

v

PucyHok 7.

Ha p3cusobpaxeH UWUMNYNANbCHBW OTK/JIWK Ha BCI
mMnynbcoB «110».

«110»

\ 4

PncyHok 8.

Ha pursobPpamaeaynbCHbBIN OTK/JIWUK HAaCRBEMHO HaETpee/asaH
MmMnynbcoB «111».

A

«111»

\ 4

PucyHok 9.

Ha evpHmom CcTOpPpOHE NPOMCXOAUT CpaBHEeHMUE BXOAL
Cc ob6pas3uyamMum TTCHUTHEBOOMBGINO Wb OLEHKMWN MMOYNbCHOT

22



CTpyKTypHasa CEBMAZOPEBVH OHIESH KU M MNY/NIbCHOTIO OTEK
nocnepaosaTrepibeHeoprTmdd. H a

B cnywuyae nee peémay nH e X 04U MO npoBd@®@pm a3 ucapvavs
CUurHanos. B peanbHOW nNpakTunukKke HeobGXoagmmo o06pPp
Buages/GsM,B npuHummaemasd no c negyoMBHayT enb#Hlo cO BT M MER &
yncno o6pas3uoB BUTHATI® BO PABH 060 Nb2LU0E UYMEHID , Y
ocywecTBUTbL CpaBHeHMe o6pa3yuoB C BXOAAWEeN Noc
npmxoagunrt anropuntwm Butepobwu, KOTOPp®bINR NMO3BOMA
nocnepoBaTeNNbHOCT XD, AU KP@RAGBMHEMWM R @ WIL@WHa eaTiad so pam
ytTabpacbBawTCA BCe KOMOWMWHaAaUuWUMU, KOTOpble ABNAIT
nocnepoBaTenNbHOCTMU. Hanpuwmep, BX O /JAHaCAM O @ @ M & [ «
Bblle NpuMeapeyopsaaBTHea il HO @ arke migld.i Ha p

O6yuvatwuwas nocneanmn

o =

000
001
010
011
100
101

110
111

OTKANMK
nocnepos a‘r::::i:::> CpaBHeHMUEe

PeweHwue

dopmMupoBaHunue o06pa
KaHana

- =

PuycHok 10.

23



«101

PeweH!

«10» un Ad» «

v

PuycHok 11.

Tak KnaukumTtayyga BTOPOT G2, MIMEeY CEE®A PTAB HAPpaBHEeHNe
MMNYANbCHBMW OTKNWUWKAaMW Ha BXOAHbBEe nocneppgpoBarTe;
BbiBepgepegaBanachb nocnepoBaTeNnbHOCTHLb «101». P
npemiomMm B LeJsioOM.

Mo ob6ydyawwenn nocnepnoBaTeIbHOCTU MOXHO TakX
CpaBHEHMUMU 3apaHee M3BEeCTHOI obyvyawwen ,nocne
BblUncnaerTcA napameT pRXQUAL.TOPBIBT HaapBAETPS MCcNo
OLUEHKW 30HbL MNOKPLTMUA U [NA ocyuwecTBNeHUI nNpouy

B cTaHGOKMpDe yatwuwa s nocJ/sepnoesracTde IBb H® K B 6 NHeQMe |
MHTepBanNesBKPRADVM aPMmZ AW & CBEOPA3Z HBIX BpPpEeEMEMWHBHR®Aa WH
pas3HbIX yacTOTaxX ) K O /B0 BCbUMC T |2 MR X EMICEXHHA0E M €K paeHpanBoaBT t
obydyawwytw nocnepgpoBaTenNnbHOCTb ANSA B oOpeaxd OCT TaaoHr L, 1B
OAHOM MU TOM Xe yacTyo THGOYW amongynoa 3 @ Bl @ BECOMAMH 0o C T b
Ha3blBalwTCUTKH/AGTO M. Mcnonb3 0BCaMH vHea /1 @ 6 UIE0e30B/OHTINATELD T
NPONYCKHYHW @NGGO6GHHOONOTK P bMen ORMAMO antconyN b B § E& 0 & X B
3r o nok,one H WHEDMBr ocan ¢ T-reavarko KMo ne H u 4.

KaenmagHo M3 paccMOTpPEeHRP@MEHBHUE apneppamMoB
npema cCcuUurHana B MHOT O/iy4desBblx KaHanax npwu Haii
TeopeTnyecekKwu BO3 MOEGKMH O B blYBI@ mieHMIM opwpazT®OBPIEME
npoyeccoOpHBA MEBRPEWKNWEW BOGIGENb WNE 3 aTpPpyLHEeHUSA.

[dlsjtcOktcO

1.Knosckuinn . 4. TeopusMonPeraonpouecd®@a3spsaingsg.

2 Wlaxrmnepad B. B. , Noxeuyknmin M. C. MeMoaobCagaas
1974
3./1e By eldklo. NoMBQUKMETPOMNCTBO BbAEeNeHUS UMIOYN

obyvyawweihn nocnelPe.satenbHOCTMN,
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4. NoxBuukunm M. C. , PasymoB B. /leva ABneppHMX OCTWAI
MNUNOTHBIX CcUMCTemMax CBSA3UW NpPuM CBepxXOBICTPLX 3aM
KgunpoBaHua ”n nepelf§@uum umHPopmauyuun,
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_ _ 6. ©. OHYJ B

fsmMEsemMCd?2 EBgHdddunthSgd MmovwiL d d

ftotsW | Msts, H .

111024, ¢c. [tMCo O, Z dz.
e-mail: mtuci@mtuciru,

1. 1. mMmedBs

[ smMiseamMéd?2 Isjrddyd mMSd?2 bkdzde j temd L

ftosW j Msts, H .

111024¢ . [ S o O, z dz. dodO
e-mail:P_khromoy@rambler.ru

[. &. [tnoneadyt

2 Isd mded ud M W tiztezf @ Ig deSindf, I

dqioj Cststc® dqdzMmisdlskzlsO ff tsor

111045MC®».0, z dz. Ao d Odists |
e-mail:msl2@mtuci2.ru

[ sMS o MCd
LOdB] Misdlsj dz H

U $621.395.2

b dzdzsls OQgwH M  un3 BaXHelwlLuwnx LOCTUXEHMNI cCoBPp
MOOGMNbHaAaBHEEPEBBHbBIE TEXHO/CGAIOBIE PO ABEPDBBHUIO, |
peweHMA NO NOCTPOEeHWIW annapaTypb, HOBbEe Bapwual
Hanmbonblwee BHMMaAaHWE HaAaYyUYHOWNW obwecTBEHHOCTMUW nNp
LongTermEv ol ut i o nWIMAX. Mobi | e

B paHHOWTOpPpaTHe aBcyxpgakwT [JOCTOMHCTBA WU He
nNocCTpPpOEeHNMa 3ITUX CcuUucCcTemM, a paccmaTpumBawT BONpPO
yBennu4YeHMU CKoOpoCTM nepegadyun 11048® p vMamwTn/ ¢ ) H
COOTBET C TPBAYCHLLNEPIEGH/VUGHCEIC T O T  H eyoBe/oygwmmona T b 4ac T O T
Hanpunmep, aAgnanpetedbedumMAXnNM OGaszoBoOo,mMcODaABRYEBRTC
BbICOKOYAaCTOTHGHbINR Avnana3oH pagunoBONH oT 1,5 O
pab6boTawuwein Ha HOBbLX eJdACHEDOHXOABMOTAd BREEWBAPWU

B B

y

COOTBEeTCTBYOWNX M3 Me platnee/eb HBIX cmpapmbepopgaccmMarT |
MeTponorumyeckoro obecnevyeHunus LTE wn Wi MAX.

sdzt yjor g WaiAslo OsCcHBaAs3 8 T POMIOT MY EeCKOe obecneuvye
CUrHanos.

METROLOGICAL SUPPORT FOR PROMISING MOBILE NETWORKS

¢ rtem Adjemov,
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Annotation. Mobile communication isme of the major achievemermtmodern technology
Embedded technologies are improvingw construction equipment anédw versions of the signal
processingappear Currentlythe greatest attention of the scientific coumty is attractedby two
new systems LTE (3GPP Long Term Evolution) and Mobile WiMAX.

In this articlethe authors do not discuss the advantages and disadvantdaiyeseo$ystems
butconsider their metrological support. By increasing the informatsrsmission ratéor example,
up to 116480 Mb's) and acorresponding expansion of the bandwiltis necessary to increase the
carrier frequency. For exampldor a WiMAX network when connecting the base statwith a
subscriber high frequency radicaves range from 1.5 to 11 GHhised The cevelopment ofadio
equipment operating onew frequencies is alwaysauses the need for pri@stablishmen of
appropriate measuring devicesurther the article discusseshe LTE and WiIMAX metrology
software.

Keywords: mobilecommunicatio, metrologicalsoftware signalprocessing

Bce B O3 MOXHHble HI\/DOB6bVIeI'Ib|B|®IIEIeHCIMBﬂﬂ3El/lapl/IaHTbI noat

Oo6CYyXAEeHNWw Ha MeXAyHapoAHOM YpPOBHE, 4UTo

N ME

NOCKONbKY COBpeMEeHHbBEe CUCTeMb MOOGWMNbLHOW CBAS3
coBeplweHCTBOBaHME ABNAEeTCHA MHOT OBAaAPWM&HTBIHOBTB:
npmemnemMb MU [AN8 O6O0NbWMHCTBA CTpaH. B HacToOsaWw
obwecTBEeEHHOCTNW nNnpuBnekKkawTtT paBeTemmEs/wwd ud u ©®me mbn U

WIMAX.

YcoBepweHCTBOBAHMUSA, KoOToOpble [ Mmepnyac MOHOPBELHCHH
9(hPeK TMBHOCTbL CBFEEBWY CpHUBHMIDaLMBY Ve TOMB.LpPpLBEIOA
YyPOBEHDL npepgocTaBnsdeMblX ycnyr, a Takxe B3al
npoToKoOnNamMmu MOGUMANBbLHOM n WWNPOKOMNO/NMOCHOMW CB4A3
npegnaraemeXjWHapoagHOM YypPOBHE BapWODHKEOdB 3MHGT b
OOHY CTpaHUuyuy. B gpaHHOW cTaTbe aBTOpPb Hamepe.:
pa3/iIMyYyHbBIX BapuaHTOB NOCTpPOEHMSA S3TUX cuUucTtTem, a
obecnevyellewimo B TOM, 4YTO NPU YBE/IMUYEHUNU CKOPOCT
110480 M6unT/ C) N CPOaOCTUBVEPTIECHTVIBAY BilleifacC TO Y BB ADOXBANI
yacTOTYy HecCcyluemn. Hanpwwem, cHEANBERRN BVa MMéa X o
abOHEHMTKIOB@HEGY BbLCOKOYACTOTHEBbINW Ananas3oH paag.!
PaszpaboTka pagunoannapartypbl, paboTatwei Ha
HeobXxXoaMMOCTHDb npeagBapuTenbHOT O co3fgaHmusg cooT
LJeWCTBUHEBWBMOXHO CNPEOHTIPYBPDODBATNbL,C HAaNnpUMe
paHee HeuMCNONb3O0OBAaHHBLX YyacToTax, e€ecnAnu HeT BON

Ha €erqQu BX®HEepaTop@er ¢ eCIEPMPY [ a HKE MY HCATCOT TOO blg P &
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STON NPUYNHE, npuM MnNOXTPORMKMIMMN WajgHWapARE NpwANP
OCBOEHMNW HOBHRARY NHACITAC Tb 06 bIYHO c pas3paboTKwWu
MEeTPONOTNr MYeCKOTTOO OogepcaiecyTeBH MIMAX (N OB epxX/MQXKe HBI bim B
npepcrtasnaer MHTepec paccMoOoOTpeHMNe COBpPEeMEHHC
pa3paboTaHHOW ANsa wncnolrTalH s Wi MAX.TpoeHUda ceTe

BHepagpeHne LTE wn Wi MAX Bbl3blBaert Heob6XoA4AUNMC
oXBaTbBawWMX BecCcW: LUOKNK PRGCGPRAYIOT ®B ad M®EG 0 OBNHPOOCBTEN
npeagBapuTIE TbHKOOHWY aAaTEe/IbHOA O CORBRNECPOBAE MU n n
obopypoBaHua [0 pa3BepTbiBaHMA ceTeunw U npepocT
Agilent Tec hnol ogi es, Ak HUBMOPp @LOOM akopu@ae pa3 BUWBaAIL
Mobile WIMAX , npemearpoAY KTbl, CNOCOOHbBLE BbLNONHATbL CcnNe
n Mo Wi Ma X, a THMYEb TcixnrerMe K cMploadra HMAMOTAK WF DMA.
Wi MAX npeagnar atomeBaMepPoUHAEIG HEEE POEASHIAD OT K U npo

nNpoBepPKMU C 0 B m@lentr Mecbnolagies npegnar aert peweHwnsda,
pa3paboTynmkamM <co3pgaBarThb cnekKTpanbHO MnNpaBW/AbH
TpeboBaHnam 3 @BilEnt Techrologledt & .k Xe npepaéanpgeMma,c
pacwnpeHHytw nnatdpopmMy A pas3paboTknm aboHeHTC
PaccmaTtpusas Bonpoc MEeTpPONOrMmMyeckKkoro ob6e
uenecoobpas3Ho <cobnwpgaTsb rpaHMLUbl, ycTaHOBNEHH
oC /e gMieeTrpo0. 10O B Ee 0 ROEYHTUBEE P XA EHMNE WEMPIOMON & M I& € K

n
HOp M, npasBwnn U MeTOLWK BblNo/,paspabniIvMapeuwdnof
nNpUMMEHEHNE TeXHUYeCcCKUX cpepcTB ANS wBeveepeHaIHIN |
B cooTBeTcCTBUMUmMpPeECHe Aa8VHHHOBIM €0 PRLRME@H A E Mble B cp
M3MEepeHUN NO TecT paosBpaaHOMOKT K M M LKVMOKH/Car Py M P OB aH U
BaXHble ANA nNpakKTWUKN, He AaBNAKWTCHA OKOHYaATeNnbH
MMewT CcCpeacTB N 0B eepTKPbl BUES/IMEUPVAHIO TH €N aBpXxaoMa A Wn X B
He MOryT ©ObTb OTHeceHb K MO. B paHHOW cTaTthb
cnmctemax LTE wn Wi MAX HenocpeagcTBEHHO CBS3adHHbl

stoj HMiso O dL d3d toj dedw o BBsh desmisd  dzj Clstesd3OG6 dzd Isdz" n

O4AHMUM UN3bBIXOCH@OBAMETPOB 7 Hanmbonee pacnpoc
apakTepuUCTUK papgunoTex HMBEICAIKEUTXC AY CMTOPULPHIOCCTTBL VB J1ICEIK
onebaHuWm, pacnpocTpaHAwWWMXCSHS B pajgumoyvyacTOTHbl

AHanwus METPONOT MY €EC K UNNXKC N /TyeaX THUNLKIEA R IMEX¥M C MU K
cywecTtBytlWwnx cpepactTB u3 MAgentHTacdhnolegep,y 6 @ R eixd apn p
&Schwar z», FrepmMaHwuA,; &lActranicQG osrup»o, r GQEIA eoHN»A K ), @ Binre d
nmaunpywwnx B chepe paspaboTknm M Nponms3BOACTBaA
OTMEeTUTbL CnRnegywuwme HanpaBleHWA pa3BUTUA cpefec

= X

1. CoBepweHCTBOBAHMNUE METPONOTMYECKUX U Tex
fpacwmpeHnme YacTOTHOINO AMana3OoOHa [0 efuHMUUY
MOUWHOCT MK B H O B bl X KoOakcwuanbHblX 7 BONHOBOA
Avnana3oOHOB YacToOT) ;
fpacwmpeHne rpaHuMy AMHaAaMMYeEeCcKOro guMmanasoHa
Wy MOBMEIpPUTENbHBIX Npeobcpm@BeOLBIA LIIKEHEX CDTTEAHHW:
28
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HOBbIX TWUNOB TpPakKkTOB M co3pgaHuMue T pynn He
BAaTTMEeTpPOB ANss WU3IMepeHWS 6GONbWOTIO YPOBHS
OTBETBUTENEN CO CMEHIHHODMP aABIOBADTIRTISI/MIAH IMU NP

NMobBWWEHMWE TOYHOCT MU WMM33 McenpoecHombino. B (paenmuHe H M A J aH H O
NPpMUMeEHBE HMmMeoOOpa3IPpeprena3IXaBUCUMBIX NporpamMmmu
3anoMMmHawWmMx yc,mMoemBoTE OWhk3 Ya)BToMaTnuy ecKUN :
npun epsemMaBKOMaAaTNYEeCKU CUYUTbLIBAaTb NonpaBKU Ha
KanmobépoBKMWN;

co3pgaHwMe MCXOAHBLX 33TanNloOHOB, npefgHa3Ha4vYeHH
nepegayun eguvMHULbB MOWHOCTW 3N1eKTpPpoOMar HUTH bIX
TpakTax. @oBBaeHpMUEE HMCETTBO OB BOCNpPpoOMU3IBefeHUA U
MOLWHOCT WU,

pacwmpeHne QOYHKUMOHANbHBX BO3MOXHOCTEN WU3I
NPOBOAUTDbL WNU3IMEDPULUMD/NIBI LT@LARMABKIO MOAYNALMUIO
BKnw4yaa cuctemb GPS, GPRS, Bl uetoot h;

BOMO XHOCTHDb OOHOBpPEMEHHOT O M3 MepeHUNA pasnwu
pajgwnoun MnHyambpcCoMBeKpo B OT O, CcpegHer o 3FrHA&Y gqrauie emo
MNPMMEHEeHMWE B K a4cepceTABCET B3 TUaB/MOEHDHELHXM 1 , McnNnonb3y

npeobpa3oBaTRGMY HAOBDCHWIBILO B ;

npMMeHeHNE B U3IMepUTEeNbHBX nNnpeobpas3oBaTensa
rannwus, Kapbunpga KpeMHUSA, HutTpwuwpga Tannwnsa,
MOAMpUMULMPYeMb M 6uva pTbaekp oava filléoer.K n

2 MpuMeHeHUWE B U3 Me@QMH X X0 GUTOUKE WM NIDK P10
HOMOT UW.

BBegeHne MmkponpoueccopoB NO3BONMNO:
NnPpUMEMANSPUT EeNNbHbBE KRARKOCRMDCEODHTGRMbHLE Cpe
KOTODpH®ble MOT YT mcnonb3oBaTbCA K aK c 6 710K-C
MepcoH a/ObVMHIbbMOT € P O M ;

ynpocTuTb ynpasBneHue npumbopamum, CHU3IUTb TP
Mcnonb3o0oBaTb BCTPOEHHOEe MnNporpamMHOe o6ecne
aHanusa napaMeTpoB WUMNOYyNbCOB,;

ocywecTB/IATb C/NOXHbBE MaTeMaT W Y4eecTKan € 0 TOHIceUpeaH
M3MEPEeEHHbBIX 3HaAaYeHWN mMcchnepyemMbx UMNOYNbCOB)
yMeHbWwWaTb BpemMAa o6paboTkwnmw pe3ynbTaToB U3 MEe
peanbHOro BpemMeHW, BbgaBaTb KOHEUHbLIN pes3yr
3. CwesHecpT BOBaHMWe aKcnnyaTaUuUWOHHbBIX XapaKTepl
CoBepweHCTBOBAHME 3KcNnANyaTaUWOHHBLIX XapakrTe
NnPpMMeHEeHNEM COBPEMEe HYHCOTHO MaumeBvVOEliH TKH OBVH ebuaH3MbM B O
akTOpamwm;

npnmnmMmeHeHNMEM COBpPeMEHHDLBbIX TEeXHONOoOr nyecekKmnx pe
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fucnonbsoBaHUEM

BbICOKOKa4dyecCcTB®E€eHHBbIX

KoaKCWainl

TakXe pas3paboTKoOWU H O B blX BWLOOBT pcedoeo/BVaHHMTAEMNE
M3HOCOCTOWUKOCT MK ;
f npnmeHeHMeEeM cCcTaHpgapTHbLBX ©nH2BZ PYEBvn croak ),( HEPA Be
KoOTOpble nNoGBOMMWHWATbL Trpynnbol npubopos u T[3B
M3 MepuUTEeNnbHEBbIE KOKMNNeegyguwecTdBNATTAK AUCTaHLULMKO
npubopamu;
fymMmeHbweHnem 3HepronotTpebneHuma, Maccb U 1 ab
B kauyecTBe n.pluwvMepeancsr aBal@Mbl OCHOBHbBE TeXH.V
6NnN0KOB W”3MepeHU aAgileotipclmaogies du p M bl
Ta6nunya 1
E4416(/E4417/E4418|E4418B |[NI1911A |NI1912A
Odnanaso ot 9 kly pgo 110 Ty
yacToOT
Ounanaso
M3 mMepeH
MOUWHOCT o/ 0 abm pgpo 20 pagbwm
Cepusa E o6 0 abm pgo 44 pabwm
cepun E o/ 0 abm pgo 44 pbwm
Cepusa 8
Cepua P HeT AaHHBbIX 035 aAbBR04Qa0
E932xA |of65 agbwmM pagolHeT HeT HeT AdaH
E LAaHHBbB|AAaHHbI
CkopocrT
mn3mepeH go 1o0t0cOHeTo/lgo 20/go0o 10/{go 1000 oTC
npeobpalc npeobpasdoTcye/oTCcYyYe|lyuepes
namMmu E9320 B KaX WHTep@rbBic
cepun E KaHan
B aTux npumnbébopax nNpumMmeHSsI0TBCAAT ewisuM edpan Toec/HoOHBBee C
Worwn, C e punip ubBgBedtd eclpalogies (.A),c K oTOoOpble NO3BONAKWT
TONBbKO MOWHOCTbL HemoagynupoBaHHbBX CBY <curHano
o p M bl
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B npouyecce npomsBoacTBaAa npeobpasoBaTenemn,
KcnnanyaTtTauumunu, pBKe@ MY CNVMOOTTPpeaHM MU P OB a H U 4 (3anwncwu
annoépoB O WEIMX, N eEKHO D B ) 4yToO noseomsaea ma IO b H
3MepuTennbHbBIMNU OGNOKaMMU M aBTOMaATMUYEeCKWU YUYUTHIB

npouecce M3IMepeHUIN.

K O®HIQEBO C T U X Ee BWMITM Ap a3 Meputenem MowHocTu CB!
T CHMxXeHUNe YPOBHSA CoO6CTBEHHBIX wy Mo B n pacu

M3IMEepeHUWNn nepBUYUYHDbLIX NpeobpasoBaTenenm [gnsa v

MM, 1,8 mMmmMm nu 1,0 wMMm, B NepB YHO BobMXe pBeygo, B 3G

9NeMeHTHON 6Ga3bl U MCNONb3OBAHMUA CAOXHBX e
T CHnXeHMne SHepronoTpebdNeHNSH M3 MepuUTeENbHBbIX

pa6éoThb OT AKKYMY/ZTATOPHBbIX baTapem n XU MUY

ANUWTEeNbHOLO BpPpeMeHMU
f coBepweHCTBOBAaAaHMWE BCTPOEHHOTO B 6Ga3o08Bbli €

cTaTnmcTmMyeckKkoro aHanmsa MW aHanumisa napamMerTQpH

CNOXHble MaTemMaTMmyecKkume onepayumm U noBbIWATHDb
fTfobecnevyeHune BO3MOMHOMCT M pBRXBE @A aNmacm) B n

KoadphpnmnumeHtoB, nonpaBOK Ha HenNnun#nemMHaHceTHN, N

yacTOTb KanumoébpoBKMU, 3HaYeHUWN wMopayna wu  dgast

yyeTa nNpu pacyeTe uM3IMepsAeMb X 3HaudYeHUIR;
T CHMNXeHMNE MaccaogaMmwalpma;blXx n
fymeHbweHne KCBH BXxoga nNnepBUWYHBIX npeobpas3os
fobecneyeHne uM3IMepUTEeNnbHbLIMNU 6GNOKaMmu BaTTMeT

M3MEPEHHBLIX 3HaAa4YeHWW mnmccnepgyembXx UMNOY/NbCOB;
fnpnmeHeHNEe yHUBepCcanbHbBX UHTepdhencos;
fobecnevyeHne pabevbBpaspBavaB& ypma NEHAOON T( &/0b

M) OT MU3MepuUTenNnbHOrNro 6GnNO0Ka BaTTMeTpa.

tcj HMIso O qLBItjddY hEdtsor m R~ OLOCIsjtedmisdC

Ana peweHns paga MW3IMeEepPUTENbHBLIX 3agaydy nNpu U
npepeneHmsa npepgenbHOW Y YCBICOTIBCMITBE D BB G § TOM C M P B @
3IMepeHui cnekTpanbHOW NMNOTHOCTM MOLWHOCTMN L

3 MIETPE N U Koa3dhpmumeHT au uKkyawian 6 @ ANKdlH H bl e MCTOYHY
agunouns FyryeeHHempsabl wy ma (MW, nepoHKe aBEOEE WM e
mepuTenemn. Odnanas3oH 4YyacToT WKW onpepgengawT no

acToTbl MU [fONYyCTUMOMY KO3 MmhdMymeHTy wyma npeo
T WX OccTpBe N o YPOBHIO CNMMW onpa@menaee&p HKOACUTESC T B [
aIMepeHuUn.

B Hauwee ppswmTtune CW aonAa peweHMda 3ajgauyun us3

OBYM HamMpmpaB e

fcospggBsuKecneunmanmsmpoBaHHBX WKL, pewawwmx 3
Wy MO B bl X M3 MepeHWHO BB OMaVMKOOKWHMaWMT [ K&a NHSBW/HYeY e &
MHCTPYMEHTREBWMOGUTHIOI3Aa CcYeT chneuUumnmanbHbX KOC
HaCTHMCMW /b3 0BaHMSH BCTPpPOEHHBbIX Ma 1o LWwymsaLwmnx
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BHEILWHMUX npeobpaaoBaTaxeit BHAEe 26, 5 rru (Wn
Technol ogi es cepwmddl NBArpaboTatwT

fmcnonb30BaHNE YyHaB&@PUEIAADLO BB CHn eTechrplagieshu p m

Rohde& Schwarz NoiseC 0 m. Mp un 6 oPPAV ESAAgilemt Technol ogi es,
FSU FSP n FSQ Rohde & Schwarz NCT6000 NoiseCom K OT O p ble CHabxX
nporpamMMHBIM oObsecnmeNeperMsa KO3 PhMuyBEIBEDAE a MYy |
TOYHOCTbL UNU3IMepeHWUN obecneymBaeTcsd TONbKO B
npunbébopamMm 4yacToT.

LJaHHBEe nNnpubébopb KMUMewT BLICOKMWN ypOBEHbL aBTI

paboTKNW pe3ynbTaTaBdBer.o MACHWGEBHWVHEA pI@/HOH, €EBCOB U3 |
6oToMn MU ob6paboTkum pesynbtTaToB B WKW Has3BaHL
eacTBa BbYUNCAUTENbBHOW TEXHUKMNM.

M3amMeputTenun KoadphmuyumeHTa wyma ob6UWer o Hasz Ha\u
OY WW MWKH3BMMY OMe3 T OTOBUTenaMun npumbébopoB 3TOro B
Ana wn3mMepeHWNW WYMOBbBLIX nNapamMeTpoB pajgumonpmu
cToTax npepgnaraeTtTcda umcnonb3oBaTb 3TnMm WKW Ha
TpebyemMbih AManaBeebXM@agumwMacT B mpyBa®eHNAa W©3
NbHbBX YyEra3xpPalCamMYMKN 3TUX YCTPONCTB agJG@KH BH aun
OMeXyTOUYHY®XaagmooBypabouem gumanasoHe WKIL.

NMpn =smammpaTypa, TpebyemMasa ANA U3IMepeHUA LW
we 37,5 TI'TlTu, npepctTaBnaetr cobon Habop ycCcTp
ShdhreHTa nepepgaym ¢ TOYHOCTHDbI, onpepensemMoi
MHUSEE MbIX MWgTBpPpoO(reHepaTtopa wy ma n cob6bcTBEH
pakTepucTUuK) .

L, BXxoaswme B cocTtTaB WKW (uMmcnonb3yemMmble npil
ne-mBOEepPUTENbHBIX yCcTpohncTB), ABNAKWTCHA BaXHO-I

eneryPeampoayMean a3 0 HAA [JUpayCrTMOET Me T poONnorumyeckKkunme X
K BaXHelnwnmmMnmnweacwwmox apakTleljmeTmeaamvVama 3 o H
6 04YuMXx yypaBceTHobT , CRIMHEIfL e nbl fgoONyCcKaemMom OTHOCMKUTE
agynposkun MOW( mpmAac EKloTemnepakKECBHbbIKdlta LW

3SMOXHOCTHWDb noagCTpPOMKM KCBH pao MUHNUMAINb H bIX

TpohncTB) .

B KayecTBe KanunmoépoBaHHBbIX MCTOYKHIAKOBNDPIAE MO E

nNonb3ylwTCA TBepaooOTEenNnNbHLE M@ JOYanoALUMmMes 0 4 HB/bK COOBKE
nnyaTauMOHHBIMMN XapakKkTepucrtTuKkammn.

BblCOKMUW YypoOBEe€Hb MOWHOCTW wWymMa TBepALOTEeNbHC
MepeHMWN pas3BsA3bIBawuWwWmMme ycTtTponwcTtBBa Mexagy T[@W wu
MAHUE Ha 9 ddexkT pactcrormpe oB&plexone HAcmBoc
KNIKWYEeHHBIN pexum. ApyrummMm BaXHbLMU nNpenmMyluec
nas noTpebnaemas MOLWHOCTHDb n OTHOCUTE/NbHO
eHebOpexXxumo Manoe MO B bBLUAE HM @ LLLHTOECM MMe .p [& aBGbT & VK BUtci3H
OBEeHb MOWHOCTMN TBepAOTEeNbHOTO Ny nosBonsgaer
3BA3KW Ha BbIXoAage . Mpun yMeHbLWeEeHNMN MO LWWH O C
yywaeTcsda ero cornacoBaHMue.
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TBeppoTenbHLE NYJd cpa3yeHmMEC N@O6 e ¢ B al VBBLEXHDTL € P
MOMHIOCTbL. 3TO ObICTpPpOfgeNncTBME ABNAeTCHA UAeanbHbl
MOAgy naUuuKM.

HecmMoTpa Ha TOo, YTO NO pPpaAfy TexXxXHuMyeckuMmx xa
rasopaspagHbeMm (3aBumcumMocTb CIMNMW oTb wuamMec-Ea AN
HOCTb MOWHOCTMW WyMma, 6onNbwan HepaBHOMEpPHOCTHb
nNPMUMEHAKWT UMEHHO TBepaoOTenbHbLE NONYNPOBOAHWNUKDO

B kKkauyuecTBe npumMepa MOXHO nNpusBecTUAgiberda pak T T e
Technol ogi e346@LLAYOBRcHEe T 0 A Wa8Bn JAITAMWLORBA npwnu
norpewHo-07810p8a8B5

Oc HoOBwWa&aGIC a Na wmeer y poBeHlb6 @IBMLW QOmnoypmsogHkaan |
TpebamB a@8HAK a3 UYNKOB UCMOHIWRBRyHB KBTI 3M cnoB-Biue g b pim
ypoBHem CIlMLUW. Nclnld nes B8y @mbi®e Bpa3beMbl onpepgend
Avnana3oHOM YacTOT M NOTPebBHOCTAMM 3aKa3 YUKOB.

B HacToSALuWwee Bpewms B TakWmx Beayuwmnx npom
Benwuk oHopsm, T adAn oHN A, fepmpBawe, NPpEmBHAMTCA 3T anl
MOMOLWbI S3TUEC WBIMACTIOBHOBEeTCA KanmobébpoBKka pabouyunx
3TOro BbNyCcKawTCa cneynmanbHO pas3paboTaHHbLBE K a
NoiseCalibrationSystemMT 7098 B npegHas3HayeHa ANdA npoBefewH.I
WYy MOBbBLIX M3IMepaKunobnpeaenrerHune KW, osdpekTumMmBHON W
npmemMHMUK a, rpagyuvwposka [ L, pagnomMmeTpuyeckmne wu
N2002A NoiseSourseTestS et npepgHas3HaveHa TONbKO ANnsa Kanwunb
APYTITMX NPON3IEBOBMEBEMEd AN peaacopddFle ¢ WK LW

AHanun3 CcOBpeMEHHOINIO COCTOAHMA 3TanoHHBX Cl
numrteparTtype cBefgeHum nos3sonAaer npeanoaimpaKTMeT s,
TEHOEe HUUMAWMKP EHNI BEePXHEeW T paHULUb WHaACKWIT HODW &N &
3TanoHHbBX CW CIMMW He M3IMEeHUTCA, MOCKOI/NHHKY HEe
MCTOYHMUWKOB LWYyavraa /BO HKkHabHxe cl[TlB.e HoBble 3T anoHHbLE KO
oyayrT npepcrtTaBnaTb COOO0OW BLHCOKOABTOMATMMEBMPORB .
npumHUuMN BoOcCNpounsIBepeHMAa pas3mMepa egumHunyb ClMMUW
6oONbWON CTeneHbW BEPOATHOCTM HE MU3IMEHUTCSH.

B kayecTBe MUCTOUYUHMUKOB Ka/lmbpoBaHHOTNIO WYy MOB
B 9TaNoHHBX CW CIMMW npepgnRws3 K ecHeRTNYyOOYHILEMT, Yaa eB/ spTa
CMMW-nonynpoBOAHMWKOBGBbBIM I . B pasBuTuNM pab6ou
obecneyeHMne JITMHENHOCTWNW UX YacCTOTHOWN XapakTepwu
cTabunbHOCTMN.

O6bwenn eneymen O6yaneT SABPRAATHCOY AaMABKMOE HBIE , Xapack
Wy MO B bl X XapakTepucTuk, mMcnonb30BaHMME COBpEeME
COBMECTMUMOCTHDb Cnm c¢ BblHNCAUTENbHOI TEXHUWUKOMN
nNpor paamMHaop aTHOW CcpefAbl MU BO3MOXOGOEBANVE YEHBXORBGEL
(6nokoB) Ana wmcnonb3oBaHuma CWM pgna ys3kocneuwunar
noTpebHOCTEN NOJGk 3DEB/ALTIE NMQ Jap HIAXaKIEenNM npunbopa,
3ajayn no noBepke pabouwux T LW.
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Pa3BuUTmMEe COBPEMEHHBX CUCEERMAMDOBBBPBOD CBGg
kcnnanyaTtauuMmm 6Go0/1ee COBEepPWEHHBX CpPpefacTB U3MepE
M3MepeHNN XapakpeapnpEemRvinemamEKMHTTPOMKL. XapakTe
AHTEeHH, nNuTawwWwnmx UX U LEepOoB,.evBBI[DESDRLWMX BKOT,M
HeBO3MOXHO 6e3 wMWCNONb30OBaHWA aHanNnumsaTopoB Uue
aHanMsaToOpoOB ULenenW NONONHUNCA [JoOCpaIweIXon Piode
OcCHOBHOW ynop @GupMbB M3ITOTOBUTEeNW p[enawT Ha |
yBenmuyeHwune AnHaMMUyeckKoro Ananas3oHa, YyMeHbLWwe
COBepwWeHCTBYKTCSHA CepBUCHDbIE Py HK U UMK npnbébopos
OTOE@PRAMNE HYXHOW M3IMepsAeMON XapaKTepUCTUKNU B Y/
BCEBO3MOXHbBIX WUHTepdelcoB No3BONAeT NpounmsaBOAMNT
M3MepUTENbHYIW CcCuUCTeEeMYy. Beagywunmm npousBoOpUTEnNs
dwn p m bl AgileneTechnologiesRohde& Schwarz Anritsu.

AHanunmsaTopb ULeneWw B BOJHOBOLHbBX KaHanax B
OTCYTCTHRYXIWOIK@AKHBE nNpubébopbl CTpoATCA Ha ©6a3e K
KOaKCWBROUbHM®MBO AHbLIX NepexomBoBl.yCKaKXe NpmBHogpwIp MK O
BO3MOXHOCTHDb pab6oTaTthb c BHEeWHU MU npeobpa3oBa
BONHOBOAHbBLIX TpakKTax B AManas3oHe YyacToOoOT pgo 325
Ananas3oHe pgo 110 TIlTy. Begywunonm a@oacs OML The p amn
Agilent TechnologiesAnritsu.

an s METPONOT NUYELHIKSO I a H aosbrescaltecip 0)B, LMECNNEOT b B ¥ @
NMOBEPOYHLbIE Mep bl, Tack HKig»3. bi BB @ qplgn meiv em p & h T R o A K
KanmobpoOBOUYHBIX, Tak BnpameppaBhrxgmMBpaiaep3aTtTop
dwn p mbl  Merowaye, Rosenbergefnritsu.

BekTOpHbe aHanumisaToOpb NapamMeTpoB ,némapacep!
HauMBbCWNMM TEeEXHUYECKUMMNW XapakKkTepucrtukamMm cpe
Agi |l entpZiclHipeagctaBneH BeKTOPHbLNW aHanmiaaTop n0af
E8362/ 3/ 4C.
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Pa6bouyuumin gmanas3oOH YyacTOT B 3aBUCUMOCTMU. OT M
KonnuecTtTBO, N@PHABM G B eHK Ugjio aln2a3n apk.e p@r/OOFONKI G HW B
TOUKY. Pa3peuwata@ a2 © ndr.Jo OVHAODLLHTOEC T b M C [, 0 YAHEAWK.O B C
MapamMeTpb HanpaB/ileHHOBRUKecarogacopawAaaRBAaMbdT @
42 pnb.

Mpunobopbl oObGecneymBarwT BHICOKYW CKOPOCTHD n [
yaoBneTBOpAWMe pacTyuwum TpeboBaHMAM K ncn
AHannszatopb uLenehn cepum PNA no3BOANAKWT ycKoOpMuUT
oOocob6eHHOCTb 0 caeHatun 3PaNFAO psODBN 9 10T C A : NONHOCTbLI WH
nonb3o0BaTena Ha ocHoBe Windows, pas3sBUTbLIE cCcpe
opuneHTMpoBaHHaAaA Ha KOHKpPeTHbe cutyauumum, 16 He

B coctaB mMopgeneih PNANBXOBRHHBRAOBIBAXHNYI Kao
ONUWHB ANA KanubpoBKW WU cpepcTtBa ycTpaHeHWsda B
Monoca ywacTtoTrT o1 300 kly mgo 110 TTy (c BO3 MO
OVMHaAaMUMYeCcCKNUN AmanasoH momwm 1@viHiyakby ,C CNKPOSPVOLCMI b, OCCBT
26 MKC Ha TOYUYKY.

AHanunsaTophbl LAeBEGIN UBUKPYIM BIT O CBOMM XapakTepwuc
byHKUMAam K npvAgiemn deahnotbgigs MbBHpK MM nNpeagcrTaBuTennew
uenAnitsusBnsaeTcsa BeKTPppyseMEeOABB.anms3 aTo

Pa6bouyuumn pagumanasoH 4yacToOoT npumbopa o1 40 MIU
BbIHOCHbBIX MOAgYy/leW BO3IMOXHO pacuwuumpeHune guanasoH

OCHOBHBlIE MeTpoaorunyeckKkumne XapakTepucTukmu
XapakTepuncrTukKk amb LIRNAINB280AAe HHOT O

OTopenbHBLBM HanpaBneHMemm pa3BuUTNA GHHbimapam
NOCTOAHHBMMU AaBnaAeTcCA pasBuUTMUE 3 0HAOBBbIX CTatH.l
aHanmsaTtTtopammu uenem MoO3BONAWT nNPpoOoBOAUTHL N3
ycTponctHBenGBHYeagCTBEHHDO H a nopjnoxXxke. Odeno B
paspaboTkKwu MHTEer panbHBbBIX ycTponcTmO6 povBiHH bl g 1 aGiBs
MMUKpPOCOGOPKM TUp eabpyylwn TM €eo ¢ 0 6 O I poe HIVOSA XVOXA ax gapiask Tme3pmec T
yeMpybdexoM NpPpeK3IBROABERWMIOBbLBIE CTaHUUKM [N1A U3 Mep
TaAakKMX ycTponmcrTB.

Mo cBOeWw <CcyTwnm 3o0Hp[KOBAHA cTaHUuWns npeagcTasBs
3 0HAOBbIX M3 MepPUTEINbHBbIX ronoBoOK. 30HAB CTaHLl
BEKTOPHOMY aHBAN®apopyMi Gasodadceh npomsBOgATCSH 3
pab6oTatwwme B Onanas3oHe yacToOT ho 325 rru. [
obecneyeHMA MCNONb3ywWTCHA cneymanbHbE Mepbl, Bb
cob6oi BbIMONHEMIOB® CMBOBR N KO MNNEKCHOT O Ko3ddpuuywmu
oTpaxeHwusa. CI 7 30HAOOBGbLIE cTaHuunNn COBMECTHO c
mn3ImMepe-naganNeTpoB MHTEerpanbHbBX yCTpoOWCTB. B P
Heob6XxXoaMWMOCTb B HWUX €CThb.

Tak)XeecTb WEHWMDE I 3aoHBaa/HM3sa T OPOB Lenein A9 KOH
napamMeTpoB AUINEeKTpPUUYeCcKUX MaTepumanosB. TNpakTwu
npepgycMoTpeHa onuusa M3IMepeHMA napamMeTpoB MarTe
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MpunBegeHHELBIE MaTepwuanbl CBUAEeTenb aipeeyxwTe
MEeTPONOT N YEeCCIKEOWw eoH 1 8 6 B AnanaGecrere yQBWY,eT UB®3 MO
fanNnbHeMnwenvwcnpoememobunnbHOW cBA3KM Twmuna LTE unu W
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O dzdzetslsBydivaHHOW CcTaTbe pPaccCMOTPEHO MNPUMEHEHM!
anaA onpepeneHdHuns HadyanbHOW UeHb noTa npwu opr
pacnpepeneHni pajgumoyvyacTtToOTHOrNro cnektpa B Poccwu
pa3paboTaHHSDbLHANTOBPTUOTPME, MU O N MUC AaHNE KOTOpOT oo AaHo
MpuBegeHb pacyeTb OPUMEHTUPOBOYHON CTOUMOCTMWU
cnekTpa 2x5 MIy -B6 3maMlas.oHe 2500

szt yjor Jampigm®H, pagmMmovyacTOTHbBLN CNERKAPS3 MM
HayanbHada uypeHa, CcTapToBada ULeHa, MeTOph oOonNnpepen

METHODOLOGICAL BASIS OF INTERNATIONAL EXPERIENCE APPLICATION TO
DETERMINE THE PRICESIN SPECTRUM AUCTIONS IN RUSSIAN FEDERATION

Elena Volodina,
Moscow technical university edbmmunications and informatics,
professor of "Communication Economics"”, Ph.D.,

111024, Moscow, Aviamotornag., 8A,

e-mail: evolodina@list.ru,
Tatiana Sukhodolskaya,

NIIR,

researcher,

105064, Moscow, Kazakoea, 16,

e-mail: sta@niir.ru

Annotation. The article describes the application admparative analysisnethod for
determining the start Igricefor thespectrum auctions in Russian Federatiando this, the authors
developedthe algorithm that is described in first part of the article. The article also contains
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estimations of the reserve price for 2x5 KHlock of spectrum in 2502690 MHz bandor alll
Russian Federation subjects

Keywords: auction, spectrum, license for pidwng telecommunication servicestartprice,
method forstart price determiningnternational experience.

lteddsd daj dedy d3j ssH O MOo dzdlIsj dz' dese 58 OdZOdzdL © H dzw
tcOMmy tgjjdadjedz t vy o tsMMd2MEts?2 AjHJOYdd

Mcnonb3oBaHNE @&RBEPV@EAO CARBAMTa B Poccuiick
onpepeneHnMsas CTapTOBOW ULeHbB NOTOB Heob6GBXO0OAWMMO
amopurtma, npepacTlaBNeHHOrNo Ha pwuc.

OnpepeneHne yaenbHOro nokasarTenr
cnekTtpa B pasLyMHbX CTpa

KoppekTmpQBKRY4€TOM pas3sHuLubl naaTe
pas3HbXx cHPfamHax, C

Koppek TGP Rk @
a

yyueTom
M bl X

B blgaB e bl

OnpepeneHne cpepgHer o acgpmmodyvveor ol c
BCeMy MacCWUBY CKOppekKTuMupoBaH

OnpepeneHMe 3HaYyeHMA cCcTapToOBOM
bepgepauunn

PucyHok 1.
Hnxe npuBepneHoO onNucaHWe anropurtma:
Z Oc Hh. o cCpHeo3Bye/ ATy X UMD BOBE JEHHbBLIX B pPas3HbBX CTPpP:
yAenbHbBW NokKaszaTenb, KOTOpPbLIN XapakTepusyeT CT

Ha 4YyenoB®fd] (Fapai3a TMUYHBIX CTpaHax.
0-UMNCNEHHOCTbLO HaCem&HM,A B KOTOpPONW npoBOAMACSH P
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ABcCcTpwmn

8 462 446

44207,74007

16

0,0249

Benbrwu

11142157

39788,3

15

0,046

0,045

0,045

Bennkobp

63 227 526

36901,17008

20

0,07568

FepmMatHly

81 889 839

40901,3556

15

0,0234

0,0233

0,0212

0,0212

0,0232

0,0233

0,0233

0,0233

0,0232

0,0231

0,0217

0,0217

0,0217

0,0217

JaHna

5590 478

42086,10136

20

0,12852

MTanwnasa

60 917 978

33110,5167

18

0,0586

0,0594

0,0599

0,0596

McnaHMWM

46 217 961

32681,6219

19

0,0241

0,0248

0,0236

0,0245

0,0212

0,0212

0,022

NatTBwus4

2025473

20968,56659

15

0,01

OPnHNAHL

5414 293

38654,64533
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0,0031

dpaHuwm

65 696 689

36104,09239

15

0,1163

0,1036

0,1098

0,0765

Weeuywnsa

9516 617

43180,19519

15

0,1568

t simdw

143 533 000

23500,97892

10

39




Ans B33T0ro mucnonb3yeTtcs GopmMmyna:

~

s T D)

rae

~ . —CTOMMOLITUb clneK T pa Ha& uer/poaBHeek, a ..es pio/ Ml u/ u

v+, —CTOMMOCTbL CNeKTpa MNO {D&I3 ycITbpraaHTea, M MapyvKkBUey
TeKywemy MOMEHTY BpeMeHUW CHOaODpwD WA WAMNEKDONH,T 1P
oL e 7 ev-. o, Ffle--pe3ynNbTaTrT ayKUMOHA HaAa MOME

We. —06bemM cnekTpa, nNpoARAMHHOTDaHHea My MIaHe e E

z0Oe FHavyeHunme <cMémmoccntemk Tpa Ha 4YyenosBeka, no

KoppekKTunupyeTtTcsa C yyeToOM pasHMUULB B nNnnatexecnoc
7 TOMN OTMpaTHLBOTOpP O plcgmMarR PUBABRE& A 0OCYME@IOQFT B /1A
nokasaTtTenda BBI:

vl @)

rge

~'r5”—CKopp63KaTHmp)ce 3HayeHne cTOMUMOCTM 1 MT y,
pa3sHunubs B BBIM, eBpo/ MIy/ yen

T-cpok pewVWcTBMA NULEH3IUUW, nNerT;

. —-ctTommocThb 1 MIuyu cnekTpa; Ha 4YenoBeka, e E

- -~—KoppekTupytwninm KosdppPuumneHTt, oTpaxatwuwmi

cTpaHax.

- T ©)

rage

", i—-BAaNOBOWN BHYTPEHHUW nNPOAYKT Haa pA[ywy Ha
ponnapsb CUWA;

", “BaNnoBOWN BHYTPEHHUWUWN Npo-pYiKTTPaAaHRBAYyWPNHAac
paccmMaTpuBaeTcCSa, aonnaps CLWA.

Mpun onpepesneHMM CTapToOBOWNW LeHb pPermMoHarsNnbHE
uenecoobpas3HO MCNONb30BaTb 3HAaAYEeHMWSA KB HPyETTPVRCHHHLE
P® cmnbHO OoOTNMYyawTCcd NO CBOEMY 3KOHOMMUYECKOMY

zZOG 3HavyeHnNe ctToummMmocTm 1 MIy cnekTpa, nony .
yyeToM pas3HWULUB B CpoOKax AfeNcTBUSA BeeaHaH biXH b
3aKOoOHOM AcM » , MaKCuUuManbHBbLW CpoK Bblgauwu pas3peud
coctaBnaeTtT 10 nerT. B ToxXe Bpema B cTpaHax EBj
nnueH3Iuum cocTaBnaAImM OfT 5 po 20 nerT. MpuBeppeH
BpPpeMeHN OCYWACGMTEOHMEMPOBAHNEM.

YuunTeBasga, YTO NepBOHayYanbHasga ULeHa /AULEeH3UMU
3a nNneppeplpc ®BMU A, mn3s ddopmyne (1) cnepyerT, 4yToO
mcnonb3oBaHMa 1 MIy cnekKkTpa CpPOKOM pMHaszdmieT M

ceB T — (4)
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rage,
.. —-exeropgHas nnaTta 3a MCNONb3O0BMAHMEL.pAaANOY
Ana nwueHsmmneponkom Ha 10

- T S — (5)

Mpun ycnoswuwu, UTO 3HayvyeHWUEe exeropgHoOMm nnart bl
pencrtenag nmueHewmormBamagooe mynamvmmn (1) wmu (5) MOXHO
e (6)

Torpga, nopcT@®B®Ws (doopiyymm (
< < B — < <
vl e e @)
rae
\’-':ﬁ—CTOVIMOCTb 1 MIy cneowvVWpaTpaHHENORBREepPAEeRT
yyemBdBM ©“U CpPOKOB feNCTBUSA NULEH3UN,;
~'-’r:]—CKOpp6KTI/IpOBaHHoe 3HayYyeHMe CTOUMOCTM

pe3ynbTaTaModyenmBasHaPRd ¢ yuyeTomnpaswmumes 3 nBBIP
T neTt, eBpo/ MICy/ uen
I-HopwmMa AuUWCKOHT=R0%).ona Poccwuwn

ZOe OfhipependeTcsda cpepHee apudpmMmeTmuyeckKkoe 3 Ha
paccMaTpumBaeMor o gMmanasoHa NOoO BCeMy MaccuBy C

ZOc¢ bonNyyeHHOEe 3HayYyeHMWe YMHOXaeTCcCs Ha 4Ywuc
depepayummnm (permoHa Poccumnmckoinn dPepgpepauunun).

Cnepyert OTMETUTH, 4yTo NPUMEHEHMUE CpaBHUT
pesynbTatTamM ayKULWOHOB B eBponeickux eTpaHax
3aTPYAHUTENDbHBM, RIOKCOKHOO/IVBbMKYYE CCKOMLIEW, @ NTbEHOOT P a U Y e C K |
napamMeTpb pPOCCUMNCKOTFIO PpPbHKAa, a TakKkxXxe TeXHMUuUe
conocTaBMUMb C 3apyb6exXHbMHN.

B ToO Xe BpeMs, NpuUu oprammiip@eme eayKaMoHapBT e
Ha OTpAeNbHble NONOCbHL Yac,TPEWBYBbDATNIBTEPBEABHIPEBE MK
MOXHO MCNONb3O0OBaTb Kak OPUEHTUPOBOUYHLIE, Tpeby

ltcdd3d daj A Olsdzse B dzf s BY O dzj dedV yJ dz dzOj @l € yd 5 dz
tyeg o (shhd2mMEts?2 AjHJtOYydd
B cooTBeTCTBMUMU C MeXAYHaAapPOAHOW nNpakKTWUKON
LeHb McCcNOoONb3yeT BeNWUYWMHY nnatTb 3a PUYC, OT pax:e
PoccuimckonmdegepagHo cTaTbe 23 Oodepapamansnongaoas
exeroagHas mMcamoalb3oBaHWe TPHILC B/ cmaAaAB/WHEWONEYE
KOHTpONA papgumoyacToOT, KOHBepCcCuUMn pajgmoyacTOTHDO
NoO NepeBOAWX]EMBEMMBYIILE KTPOHHbBXXIOCBIE D@TB OB acqrp. P M |
23 o BeQ[B]. MHbBIMN C /BOBOACMHMO,BY oONpejgesieHNd pa3 Mepa
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aTpaTHbBN noaxos. PBccrigKOA SDepmpayununm npum npo
YKLMWOHaA H a NNLEeH3WUCBK LM B K ay3carHavHeO B € A | A cTa
enecoob6pasHO Mcnonanb3oBaTb MeTOAWUKY ycCcTaHOBIOE
cnonb3oBfHuMe PUYC |

CymMmma nnaTtexelm, KoOTOpble onepaTop nNnepeyncnu
eT fAedATeNbHOCTMW B pamMKax JunaMe H3YWH a Bp@MeHpH,0 NH

OCHOBE KOHKYpPpCa Ha nNpuBe)t®oKABEBMUNMOMEHT BPEMEHMU
" B " . 7 — (8)
roe

... —-pa3mep pas3oBOih MU exeropgHoOoN nnatTshb 3a
cnekTpa.

S E 0w

=

OF dz¢ g ded §
MprMnmMeHeHNE MeToOAa C PVEEBKHANYTHEA/PLOHIOHIOOr 0a Hoal/bUT3aa 3 :

—

MOCKODNDBLKY -3CKOOLHVMOAMMBYHEOC K U € reorpagunueckKumue " a
pOCCUMUCKOTIO pPbHKAa, a TakKXe TEexXHWUYecKOoOe COCTOS
TeM He MeHee, €r0 pes3ynb TpaNeH TMWIOPHOHBOO YIHGIEEO /AB3S0 BC
CTaAapTOBbLIX LEH Ha OTAeNbHbLE NONOCHL YyacTOT B OT

Kak nokasano npoBeAeHHOEB avawPaAMBEe UNETE@H
onpepeneHMa HayvyanbHOW ULeHbL aykuumoHa B PO® uyene
Takak p[onNd ero nNpuMMEeHeHMA B HacToAwee Bpemsa f
HopwmaTnpeaHBoO B a8 . 6 EpaMg ToOr o, er o oubCernconesd3nNoTBba HINOEK
3aTpaT perynaTtTopa Ha ynpaBneHuUe papmoyvyacTOTHEBb
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o6bopoT nNnpaBa noJ/ubangegHmWIKeMY G oBbLIA nNnoaxon K per
pagMmoyacTOTHOIO pecypca.
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Annotation. The article describes a number of legal featurédh@RFSas a resource aras$
a new object of civil circulationProposals for the introduction into civil turnover rights of radio
spectrumuse based on international and domestic experience are formukateew approacho
spectrunmanagemens proposed

Keywords: auction, spectrum, license to provide communication servieas, tivil
turnover.
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OpoHNM n 3 acnekTOoOB nnéepanusauuu mcnonb3o
Poccunimckonw Pepepauyunmm a9BnaetTcsa nepexong K PblHO!
ymcne no pesynbTaTtTaM ayKLWOHOB. B HacTilpsauwee
obcyxpawTtcH4 npakTunyieckKkmne acnekxT bl BO3MOXHOCTV
BBegeHUA B T paxXfgaHCKUN o6GOPOT N ame tHyap avmac N Nib e
MX TpeTbIBMCTRII&M. paccMaTpumBaeTca paj npasoBbIX
K aKk peckwgpK@Bonmr o ob6bekTa T paxpgaHCKOT O npasa.
OTeuyecTBEHHSbN oOnbT B ob6bnacrTwu per W/oB @O BKAOHTUOAP O
pas3paboTaHb nNpepnoxXeHuwda no @GopmMuMmpoBaHMUI NpasBo
obopoT nNnpaBa nNnonb3oBaHWMa PUC, M npepnoxeH HOB
pagnmoyacTOTHOIO pecypeca. YKa3aHHbBE RNPRMOCDLEKE MI
rMo6KoOCTH®SDb K aK ynpaB/ieHMW®NAH mcnonb3oBaHuWem PUC,
COBPEMEHHDBX PbLHOYHbBLIX YC/NOBMWAX.

O ZOdzdL tmMtse j dzdztsMmis i ¥ v d HPE dzf e deBdpdirtsc s o MztemMO
ClOYHOdMEsEes ftcOo O
JOKYyMeHTamu MexayHapoms 9 33pp acgom3daa C PO E K BIP O

onpepeneH Kak MeXAyHapoAaHbLIW pecypc, MCNONb3O0E
MC 3, a TakKXe HauunmaHTael/bHHILUMN 3 aaKK TOaHM U .

Kpome TOT O, pagmoyacTOTHbBN cnekKTp H9BAAeTC
MCKYCCTBEHHDO co3paBaeMble AN nepepgaudwu (np
aneKTpoOoMar HUT Hble nons« npepgcrtaBnaT cobom M
pesatenvdBpBilpnm HpTomM cam PUCC ¢iEB EIHBHILAME, T C M O CUKCOK/Yb K
MHPOpMaAaLMKM WNUNWN SHEePrmMmM OCHOBaAaHa Ha ecTecTBEH
3nNeKTpoMar HUTHbBIX BOIJH. QT 0 yKas3bBaeT Ha TO, M

B Poccuinckon depgepauumm OTHOWeHMBA BU CHRIPpRO/
3HUK awWwne npwu ocyuwecTB/IeHNMN X03AWNCTBEHHOM
3 4eliH/aB yunepw p 0 4 Hpyaeor ycnpuepayyyT c 9 degepalb HbBIM 3 aKk (

o O

OKpyxXawuwei2.cpepgb» |

CornacHo c¢cT. 1 yxKkas3aHHOT O,NDAK Gpa p(OGHHHIMBIH P&
NMNOHMMAKWTCH KOMMNOHEHTbH NPUPOAHON CRHAH,ONMOP I&MML
06 beEeKT®hl, KOTOp®ble MCNONbMNYELWDAC S 3 MBIAMH bl M OIT PyUr  0OCbIY
X03A9MWNCTBEHHONW WU MUHONW peATEenNnbHOCTW B KaudecTBe
M nNnpeapgmMmeToB NOTpPpebBNEeHMA HHOMEWOT NOLPOROPY XALWIAE
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OBOKYMNHOCTHWb KOMNOHEHTOB Npupo P GIHHTOT @ e @ i€ H HIb
6GbekaoBr,akxe AHTP@OBHOK BMBI;BIX N O [4 M P-UCPOOBLOHKOYMMN H O p &
OMMNOHEHTOB nPpUPOAHOIMI CpepmgmbH,TpOpPAPOAHDLBX A @b Hep
OMMNOHEHTAaMW NpPpBERMIKHQNAN HE@M@OMBL N0 Y B b, NPBBERIK XHO
TMOCepHbBIH BO3AYX, pacTUTEeNbHbIA, XWUBOTHDBW MN
TMOCepb MU OKONO3EeEMHOEe KOoOCMMUYecCcKOe npocTpat
naronpuaTHBE YyCNOBUSA ANA CYLWPpEAPB-ABBEA®@HNAO DK B H B
ObekmpMPOAHBIAN OOBEKT, WMUW3IMEHEHHbBW B pe3ynbTart
(nnwn) o6bekT, CO3 4aHHEBbINU Yye/T0OBEeKOM, ob6bnapgal
M

enwnim pekpeayumoHHOEe MU 3alWMTHOE 3HauyYeHMUeE.

MockonbkKy PUYC He MOXeMNE@LTH ON HME HIEOH] BO AMH@®DMU

npepgeneHnit NPUWPOAIHBbIX pecypcosB PUYUC He nopagnaj;
n
-

THOWEHMNA O mcnonbs3oBaHWw PYC He pacnpocTpaH
JencTBUTENbHO, B OT/unmyme OT ApPYrux BUAOB
BO/BEH@&FEF BEHHOCTHN (CRepa@ae~MoTAaN, WrpaHMYyeHHOCT
atTepnmnaneH (9T0 OAHO N3 NpodaABAeHMURN, ogHa wu3 d
ona), HO He unmMeeT BULWMUMOTO TeNNeCcCHOTNOoO Bbipaxet
CTOLUWaeeTMcCSM,e pnaemM, He U3 MeHAEeM, C TOYKMWU 3 pPEeHU-H
O3MOXHOCTMW €ero uMcnoNb30OBaHWUA OrFrpaHWYeHb AO0CT
poBHemM. Wcxopa M3 3TOro, MOXHO cpefnaTtTb BbBOA

r'PRAE@HHBIM NMPUPOAHBIM pecypcomM ocoboro popjga.

bPepepanbHOE 3akoHogama/Kec TBTOHOR® T [ pagunovac
aTeropuwu pecypcoeBp M@K eln oplaba3NyoHHTacCAT O T H bl i pecyp
ecypc) . ,alepilc T8TlyooMie e NO HacTodAWwWee BPEWMHEH GHOWTMa
aM YacTOTHbLW pecypc (He npaBa Ha €e€ro Mcnonb3 (

COT /TaoCCHyoo apCTBEHHHOUNNPMB@AIMTMEBMN NN ,HaCOPUBRAT MG a
p6buTtTanbHOro pecypca KocMmuyeckux cumctem B Poc

C ToOou4yKwM 3peHnsa npasa MONb3 0B aHHOMAVM & P 1A B M Bl M 2
paBoOBbLMMU aKkTamu Poccuimckoi bepepauyunmu npepyc
HOoWBUWAYyaNlbHBM pa3peweHnem U 6e3 obnapgaHuma WH
ONb30BaHMeE B pamMK ax o6buwer o LO3BO/MEeHUSd B C
KHOO MM Y e CKYI LEHHOCTHDb MO XeT NMeThb nunuwb npas
pagnmoyvyacToTOW/ pagn @uaB®OT GHTAH bUMC NKOaTH-> S3VIOEVE) KD, IC €Na 1B 01 B ¢
mMyy B BUAEe UHAMBUALYAaNbLAPMOYypABPpRAUEeHIANI NYAATH
AaKOHOM BroM3 MioexpHeQAca 4 M T aKorl ON PIPEERO T GCKIOGRRKKERE H H |
paBo H a mcnonb3oBaHMe PUC MO XHO Has3BaThb W

agnovyadp@pmaMm acT OTHbBM KCayHUREICOTMB) Y. 10 LB AP AOOMXEETHEN M bl
6beKT T paxXpgamE&K Krax rngpeaiecar,By WM M 3 akKoHOpgaTens.b
€eXaHM3IMOB MnNepepaynm nNnpaBa MNONb30BaHMWA paguouy
AHOTO nNunuua K ApPYTromy.

Ana BcTpauBaHMUAa HOWBHALWB WHOYbaE/KETHO IMOP arBp 8B a p a
yuecTBY OUBYYHO MNCPMaCBTOE WY BOGKO/Kb KO Ba@EloaMBOE. OBep
erynanmpoBaHmda C yyeToOM €ero XapakTepucTtTukm un ¢
yuwecTBYINBI,e T[HDZPB 0 B bl e M H G-TKUOTTyATabl . ¢ yBureocprosily to e e
€eryampoBaHMWEC HET BIOTVIHIOEY&T HOBOMY O06beKTyYy, U K
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ApYEe HOPMb W WUHCTWTKYOTrTba.a i NApeHTOBIO T 0 O0O6BbEeKTaA
npepgHas3HayYeHHbBE MUMEHHO ANfA 3Toro ob6bekTa, yuwu

b dZOdzdL oL i3y desmiBE? | fitsf Y bzf Bzd destcds H dzv o9 9 j H j dzd
ftcOQo O tOHdGBYdz L soOdzdw o Hj2Mlsokehkzyr f{tcOoolzs

Ha agaHHB®R MOMEHT BpeMeHMW ,KK aRp aHBoyB O M § N1 bo30601
rpaxXxpaHCKIERXOpPEFAMBIECKUN MOXEeTOBO®T bUH@MUMIMEWHT Ha M HA
npeagnompeagecTaB/ieHNne mmywecTtTBa €ro X03AMWHOM B

APYyrMM nAuMmuyuamM Ha AOTFTOBOPHLIX ycnoBusasXx, 3a nnaTy

MoHATME apeHAbL MU JOroBOpPa apeHAb, 3akKkpenne
NMPUHLIPMAEKAAT CYWHOCTbL Nepepgayunm npaBa NONb3O0BaH
nmuyuamM, BOMHMEIMHIEPRERMWMAaYa apeHAOBAHHOTNOo wWMywecT
TONbKO 3paeamaHKOPTMWBOP CUYMTaeTCs 3akK/HOUY€HHLBM
nepepauvyvpagpemypaeoTBa, ABAAWEeTr 0pay APENWNIEE COTMB 0a
nepepaeTcs apeHpapaTopy BO BpemMeHHoe (Ha onpege

Kpome ct16.0@, TKO) P®pépnpycmMoTpeHoO, YUTO O06bBEeKTO
OrytT O6bTb 060CO6GNEeHHbBE NPpUPOAHBIE 0OOBEKTH, a -
HaTypanbHbX CBOWCTB B [HEO LIECTQeEBOMIEMDBIEO /b 3 0B aH

C TOMXMHNA XODKOGDOBIMNHMHEEC KMNX OTHOWEHMWN BbWeC

=

TO, 4TO pPajgMOYacCTOTHbLIN CNeKTpP MOXHO OTHeEeCTMU K
JOoOroBop apeHAb HEeABMUXMMOIo WUMyWwecTBa, K akK
noaonexunuT TocypgapcTBEHHONW perumcTpayunm. MpumeH I

npaBa NONb30BaHWS OT OAHOTO AWULA K APYTromMy no
Mo aHaB@MIEM bEH bIM 3 a K QaHpoeAHAATAET/IObPC TNBpoaMB & N O /1 b 3 O B
nepegatb CBOMW nNpaBa U 06s83aHHOCTWU TpeTbeMy /M
KayuecTBe BKJgaga B ycTaBHbLW Kkanwutan.
B cooTBeTCTBUNU C 3eMebHBIMbBKAKOMOM@AT @BIGETJ B

6blITb TONbKO Takoi 3eMeNbHbli yyacTOK (ero 4y a
cornaweHnMe NO BCEeM ermsvMapaRDOAEpPROBAKAM. NByganpoe
yKasaHb faHHBbe, nosBoONAKWME ONpepfeneHHoO ycTa
nepepavye: MecTONONOXeHWEe, pas3mep. 3eMenbHbBW Yy
yLoCcTOBepeHHbBEe B yCTaHOBREGMHORUMOKEeARAKWEM ©OO6@a®a
KapacTtpoBada KapTta (nnaH) 3eMenNnbHOrIo y4yacrTKa.
3eMeNbHbLN yyacTOK, KOTOoOpbincmw3iadPRT7TP@3I o6o0poTa B

MpMMeHNTENbHO K Nepejgavye nNpaBB NOALSOBESH MEAD
ycTaHaB/iIuMnBawTCa chnepywwne xapakTepucTUKMN: an
NoNoChbL, TeppwmMbBOBA,HNGEROERSA TR KOKEYy YHaeB TexXxHuUYeck
obopyapoBaHuda (Hanpumep, MOWHOCTb WU3NYyYeHMNnSHa, :
ApYyrme xapakTepucTukmn).

B Toxe BpewmMsaA, aHanumi nNpaBONPUMEHWUTENbHOW 0
apeHTy 6apieo3mpBLO)IAeT cpenaTtTb BbBBOA O TOM, 4TO CY
apeHAb A@aiKiEWNLCEC K as nepepavya BnajgeHNs 0O6bekKT
apeHpaTtTopy. [TlockonbKy B CUNy CcaMOlh nNnpupopab wuc

npeagnaaa BnageHMWe MM,CTO'Ip&tIEI(IXB'I(]DI\ﬁIVI'ITG)!HH(I-MO 3 PEeH
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pMupoBaHHOINIo B P® umHcCcTUTYyTa apeHA b, LencrTer
HOM oOG6bemMe K nNpaBy nNONb30PaHMICT aBalfed CaAC HE B
Takum ofpa3s@@epMuMpoBaHMa MexaHU3Ma, NMo3BONS
porT npaso NoONb30BaHMNA PUYC, B Poccuimckoi

BOBOT O pexunma, yyunTbiBawwer o yKa3aHHDBE B O
B O B bl X HOpM n nNpaOECHMBIX KOHGCT BAKTOHBD 4 @TE€NbCT
HOHble NpPpaBOOTHOWEHMA B OTAeNbHbLX Cchepax fge

tcOBtSISCO dzsotse s fcOQotsoatsets toj N dBO dMf sdz' L s O
CospgpaHue HOBOT O npaBOBOT O pexumuma npepagnon
BOBKB MOXHOCTEW 7 NnpagBoBbIX KOHITO/Py X QBaiH U s
moyacTtToTamMum (NpaBOBOFNO pexumma), 3akKkawyawwmn
onpepgeneHunm obbekTa NpPpaBOBOrNO perynumpoBaHM
—obwecTBEeEHHbBIE OTHOWEHMUSA OTHOCUTENbHO NpaBa

onpeneneHnm npaBoOBOT O MOJ/TOXEeHMNSH CybbekTOl
XapakTepuncritumkanoyesesrnes an Py ;

onpepeneHMM KomMnnexkca cnocoboB nNpaBOBOT O [
Bo3geuncTtBua (BbOGOp MeToOopa pefwMmmemamaMbEb M
AMano3nTUBHBR) , bopmMupoBaHwUe nepevywHs n C («
peweHVA NepeyYUCNEPRABOBHIXPp @ATABH O

Kak 6 b0 ckasaHO B blle , O6bekKTOM HOBOT O
XAaHCKMNIMN o6boporT npaBaTHBMIbEOBARPO M, pagnmao
MBMAyanbHOEe nNpaBoO NO/Nb30BaHMUA pajgumoyvyacTOTa
B cnydyae BBegeHMuA 3aKOHOM B rpaxXpgaHCckHmu
MHUCTpPAaTMWBHOM nNOoOpAgKEe W nNpepocTaBNeHHOTO
O/BHHM®EB KOHKpeTHONW YvacTtum PYC, Takoe npaBo 0
HOBUTCHA OOBEKTOM T paxXpgaHCKWUX npas, CMOXeT
nNKe, U MWHbBM O06pa3oOM yyacTBOBaTb B T paxXpjaHc
CybbekTamwu co3jaBaemMMBo( DPa&BOBRAMNB a IOALEX O
efgaudwmu npasa nNonNb30BaHMA PUC Aapyrwuwm nunuyam
awmnmecsa rpaxXxpgaHammwu Poccuinckoim bepepaynu
anpumHumMmaTtens,; puaomnyeckKkmune nunuya, MCHOC3KAOAMH H b
epauyuwn, a Takxe papyrme (KpPpOMEe MHOCTPAaHHDLBIX

ajaTenw nNpaBo MUCNONb3O0OBAaTb PpPajgMoyvyacTOTHEBbIMN
Xe ONHA MUHbIX Hes3anpeweHHBX 3akKOHOM LULesnew.
MocKONbKY nNpaBO CcAQBOYEEHEOEDBBIA peac yppac 6y e
epanbHOW COBCTBEHHOCTMU, TO C€C yyeToOM nNno0ono

AMms3aumMm BO3IMOXHOCTM Nepepgavynm npaBa NONb30B
ACTB pMaMYeckKkOor o ,BJDO3PAVENIEDCOEBBANIAE P €& H M M@ H HQO
M a FNMpBaHBOO B bIX a K T 0B, HeobXOoOAMWMBIX ANSA pPeweHHn:
pepeneHune o6bekTa npaBOBOT O perynumpoBaHmu
bEeKTOB NPaBOBOINO pexXxuma, onpejgemepoRamiomn.n
B ywactTun doogpmopgoHamwMsasIpaBOBOlrIo perysunmpoBaHM:
AeNncTBMUSA 4 n 4 NPMUMEHEHMNS VITHQO/VI BB 31U By 2 H1/b
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pagnovYyaaR@UMAO@MIAL TOTHRMEC KMHTAPIVOMA HaKONJ/eHHLIN’ M e
oTeyecTBEeHHBIA ONBbT.

C Hawelfxa T1 o0pO0B eBponeihnckKkoe 3aKedepgpanepoBamHr
npeTegIy@EIe HHble 3 BO /KL W GH HIbAEN pyaBBMIEEHaMHIN SN n 6 e p anu
2003 ropjga B cTpaHax EBponenckor o cow3a ( EC
ocyuwecTtTBnanocHga&a aH ®ETWOTBEB HbI X akKToB, B TOM Y
«flmyueHsunpoBaHWue fedATebHOCMPEeRDVBAASAHAKW3INPOY

CornacHoO yKa3aHHOWNW HAMER®@! BBV @ 0yaCP/EyK @3 ,bCBBAST 3!
LONXeH O6blN NONYyYUTb NULEH3IUWK Yy HauuMoOHaANbHOTO

NTvueHnswnun MOT Nu 6O bITb A BY X BWLOOB: reHepant
nmnueHswuna.

B cooTBeTCTBMUU C [OupeaKeTHEREP®N b/HIO L e HIAIG [P E@ELERH S

oKas3bBaTb ycnyrum cBSA3U U MCNONb30OBaTb Ce€TMU CB:
o6bwnmM 3aKoHOpfaAaTeNnNbCTBOM, nuno6o Tclasslicens)3.biB AP MO
oOKas3aHuUW ycnyr CcBSfA3M Ha OCHOBAHWUWCH aGE L UaIWLeH
pa3peweHune oT HauMoHaNbHOT O perynaTtopa. B a »
TpeboBaHUAM. Ana ee nonyyveHus onepaTopy A[AoOoC
perynatopy yBepnpomneHwue o TOM, 4yTo O H Hamep
NopAaTBaEKPKYAD COOTBEeTCTBUE onepaTopa o6WUM TpebOE

MHaovnBuMAyanbHARTOINUMEBAHMBM AOKAa3bIBAaTb YCNYyrum cB

CBA3KWM A4NA MX OKaldaHwa, patwwee nNpum 93TO0OM nNpeTet

Hero ocobbe 0643 aT e /ULUCVMT Bap aBB avMo MO JOHOEAH3VAET €K/l bOoCOT B &

pencrtBoBan He yBeAOMUTENbHELINW, a pas3pewnTenbH

fJecTBywWeMy 3aKoHoOJaTenbcTBY TpeboBanochb no

NoONy4yYyeHUA cneuUumMmanbHOINIoO peRATEPA 6GBEROOOBAMPIEWRO

ycnyrum/ ncnonb3soBaTb Ce€TWU CBA3MN.
MhaonwBupagyanbHaa NAuUueH3INWA BbgaBanacb UCKAKWYUTEDN
fobecneyeHne onepaTopy pfoOcTyna K 4YacCTOTHOMY
fnpepocTaBieHne onepaTopy [oacpocOTbBXE HIHBIAMB MM AIC T
3eMeNBpHOBIMb A M

fTHanoxeHwNne Ha onepaTopa OrpaHMYeEeHNI 7 0
obwepnocTynHBbLX ycnyr, B TOM ynmcne 0o6A3arT e
YyHUBepcanbHOrNo pgocTtyna;

fobecneyeHne <cobnwaeHNnd 3@XKPDHGMARAMEE /bIb CIT B & 6 €&
KOHKYpPpeHUuuu.

B mHaoumBupayanbHOW ANAUULEH3INWM MOTFTnNuMm copgepxaTtbcecsa C
9 oc 0 6 ble ycnoswuas4, CBSA3aHHBLBIE c 3PPeK TUBHOCT

mMcnonb3o0OBaHMEM pagmoyacTOTHOINIO pecypca,;
fTocobble TpeboBaHMA K WUC,NOBIbB@MBaHWM@Iageppnoapy
nNoNb30BaHE rocyfgapcTBEeEHHbBMYT MOQIMA MMMAC BHMHEN
ycnoBMAM COBMECTHOINO MCNO/Nb30BaHWUA Teppurto
Takum ob6pasom, o 2003 ropa B EBpone nonyuwu
pecypcoBus HwWM®YBA3aHO C NOoONyyeHUEeM JIMLEH3IUKU Ha
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C 2003 ropa npaBoBOE perynmpoBaHMuMe ycnyr

ocywecTBNnAaeTcCA Ha OCHOBE® naTwu OnpekTuns: 200:
IaNeKTpoCcBA3UN U CcBAREBMRHBIRXOO2H2MME® 6@@ TaBTOpPM
3 1eKTpoCBA3N», 2002/ 21/ EC «O6uwue NMONOXEeHUS4 n
3 1eKTpoOCBSA3N», 2002/ 22/ EC «O6 yHuBepcanbHbLBX Yy
anekTpocBA3IuU» N 20 0mODbex8/eB@ H#N@O xaoHapMKLIE HUWL M a N b HO
B cekTope 3M1eKTpPpOCBA3UNN». QTN [AOKYMEHTH OblNnwu
KoHconunpgauuwu BHYTpeHHeroO P bIH K a TEeNeKOoOMMYH.]
nonb3oBaTenamM. [Jo MO Me HTead YBIBNEDADEBHAWIH K 1aX T B /12 & 10 MM
ocyuwecTtBANANOCGL, B TOM 4YMC/le Ha OCHOBe AuUpPEexKT

GSM ( AvpexkTusb EC 8FEQ), DEQT (EXIC/,2 8FBMEE/CP 9/ 128/ ECC
96/ 2/ EC), TeneBMU3IUWOHHOro BewaHwna (95/51/EC, 9

OHO perynumpyeT PbIHK K, HanpaBNeHO Ha Pperynunupo
yacTHOCTMWM, yuynTtbBaeT KOHBepreHuunwounwcnylep,eyat
PBIHKOB, KoOTopble TpebGYyWT KOHKpeTuM3auUWUMW 3aKOHO/

TaAaKWUX PbLHKOB nNpuBefgeHbL B pekomMeHpgauwunm EBpPpOKO
Takoiw nopagxopn MnNo3BONAEeT 3aKoHoOgaTenbcTBYd ObITH
YyCNOBUAM PbLIHKOB, @ He NO OTHOWEHWIW K HOBbLIM Te

BuactTHgaepekTunBa 2002/ 20/ EC «O6 aBToOopu3sauyuwul
(pankrepektTmMBa «0O6 1 Hwbioi@EN Pap@d)oTlaHa NS T apmol

npaBun WU ycnoBUWUW aBToOoOpuslauuwun, YTO NO3BOMMANO

nNeKTpomcBaA3IUMYy NMpPOBANo ero pas3BUTMUE B CTPaH:
3aKOHOBRANTeAb@BTOpPMU3ayumMmed NOHMMaAaeTCs MNparBoo Ha
ecobhbnagaHne nNnMUeH3IMelW Ha OKalzaHUe ycCcnyr

CornacHo cAmegpTek er 1 E3bl « 06 AWBTOPY3@ATWenNAH N N W
npepocTaBAaeHUE ycnyr 9NeKTpPpoOCBA3M MOXeT ocy
reHepanbHbLM pas3peweHnem.

B Aupex0WaBlea@MHBCcnepgytwee onpepgeneHdHune: «le
3TO npaBoOBGLE pamMkK n, yCcuaileHo/Me HEGIL,& B @ ®DEla/Hea 0 @ B |
sKcnnanyaTtauuMmm ceTeil MUNKMW NpepocTaBTTHHEA BN A B @ FOLL
ocobble o6A3aTenbcTBAa OTHOCUTE/NbHO BCeX uUAUW oOnN
B COOTBETCTBUM C faHHOW AupekKkTuWUBOW.

OnpepgpeneHnsa W HMWEBE WS YIATHbHHOOWN A MNP EeKTABE HEe COo[f

B cootrBevT@rBOMmMmMaT®GNN.3 AupekTusb «O6 aBTOpMU:
npeanpuMATUNIO MOXeT ObTb nNpefpbAaABNEeHO TpeboBaHMU
MO XeT 6bITb npeabsaBNeHO TpeobOooBraoH @e Loe HM Gl JT YUISienH |
Apyroro agMuMmHuUucCTpPpaTMWBHOTIO akKTa HauwmoHanbHOTO
npaB, BbTekKawWnMx U3 pas3pelweHunsn.

C yyeToM nBnecxaAwim @B. AupekTtunmBb «O6 aBTOpMWUSs3
LONXHaAa BNe4yb 3a C oubio, 1 KMpHObMXE  MMOHCGIIOEPOMCUTPBO B @ H U A
PnsmyeckKkmMmM NULOM HauMOoOHaANbHOT O perynupytwuer o
kKcnnyaTtauunmw ceTell MNKM OKa3laHue ycnyr 3N1eKTp

MUHUMYM WHPOpPpMaAUUM, HeoObXOoUoNUEIM Y H @DLPU @H &/ 1 bOHOAM )
peecTpa MnAMm cnuckKka npoBanpgepoB ceTenn U ycnyr
orpaHmyeHa cBefeHUNAMMU, HeobXOoOAUWMB MU ,JOT XKHEEHT
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ObITb YKasadHbl: perunmcrTpauUumnMoHHbBE HODMERPaAamnKepvalaHa
npoBalpgepa, KpaTKoe onuMmcaHue ceTun UAW ycnyrmu,

Takum ob6pasowm, reHepanbH OoyeB epaao3METLEE/THbUHED] 1 KXOaT
COOTBETCTBMUN CO CcTaTbennw 6 [AupexkTwBBOKOEOAFTOP
XapakTepHbe ANdA AaHHOINo cekKkToOpa WU WU3NO0OXEHHEbe
aBTopusauyummn», m He papaybnmpoBaTb YyCcnoswusSa, npunw
HauuMmoOHaAaNbHOIO 3aKoHoOfaTenNnbCcTBaA.

B cooTBeTCTBMUMU CO CTaB bEpin 35a UMMpreKIT@MEBI ac T
pekomMeHAyeTCd NO BO3MOXHOCTMW OTKas3aTbCHa OT B bl
pagmoyacTOTHOrINIo cnekTtpa, OCO6eHHO B curtTyaumnmax
Man. MpycATBMA UNUCNONbL3OBRGMGE EREMDPAC T 0 N XH b
reHepanbHOM pas3peweHNnn.

B cnyyadx Heob6XxogMMOCTW BbgauyYu UWHOUBUYAY ADNE
rocypapoeBsa EC pgonXHb npepocTaBuTb ero no 3arf
KcnnanyaTtTunpywwemy CWB/T MPIELKOTCPTOCBB/ASBIIWLE MY ycnyr
reHepasnbHOrNIo pas3peweHuns. Takoe wpupgunyeckKkoe n
cTarTte 6, 7 n 11 OvnpekTusb «OO6 aBToOopMsaumnm;
obecn Bawwmm 393PPeKTUBHOE MCNPREYPEAHUNEY CT a M
Onpecx om 2002/ 21/ EC.

Ko ecTBO nNpaB Ha McCcNnoNb30OBaHWEe cnNneKTpa
cumTya : Korga Takoe OrpaHmuyeHune TpebyeTcsa 4
paguno TOTHOTIO ,Be@ypea.OCPRAMWEecCIBOMEeTCA Ha OCH:
nposp bIX, HeAUWCKPUMMUHALMWOHHBIX nNnpouepyp W”U KBp

Ta o6bpas3omM, oOoOcob6eHHOCTbLRWBABRODBANPROQOGE NP
peryn BaHMA Ha J/NUWULEH3NWPOBROVNOKABAABRObL YCATYN
n
3

AN

ycTaHt eHne ANA HUX MNpasB UCNOYKbaB30aBHAHWIN Opcaonomeot
uenec pas3sHO y4yYnmTtTbiBaThb npwu pas3paboTke cnoco
rpnmaomnyeckKkoro BO3genWCcTBMUNA 4 n s npMMeHeEeHMUSH Nk
pagunoymlc/TpammoyacTOTHBMNW KaHanamum B PocCUNCKOI

B HacToAawee BpemMa depgepanbHbMNSGQ@arOoWEAM O0Bo RO
«O NUuueH3INpPOBAaAHNUN OT e iIBb HUIBXC TBM O/DVBL, EqH3AUT [BQ1B aHHOVC AT

£ 0O 0 =S99 £ o400
O W T S £ 99 =S ¢
OSSO0 T O S(L£ w =

OKas3aHMWIW ycnyr CcBSO3NW nNpefycMoTpeHO, 4T
1) nUleH3 MOHHEBbIE TpeboBaHM4 ycTaHaB/iumBawTCA4
KOHKpPEeTHbBIX BUALOB f[JeATeNNbHOCTMU, yTBeEpXgaeMb MWK

(ctaTtba 8) .
2)c®6eHHOCTHN NUBLEHBM POIBAMMIBIOIMEAIILCTSM NOopPpSNALKaA

peweHMns O nNpepgocTaBNeHWUW NULEeH3IUUW, Cpoka pageic
pelictBMuA, npuocTaHOBNEHNUS U BO306GHOBNEeHUA e
hbepepanbHbBMU 3aKoHaMu, Per ynusepayoLWMBN OB C YIBEICTTe

(ctatda 1 n.

B o6bnactum TeneBMW3IUMWOHHOINO W papuvnoBewaHWa pfOet
neWcTBYHT n 3akpenneHb B MoNnoXeHNMU O /NLYeH:
pagunoBeuwaHmsa, yTBepXageHHOM notl@EoB. 122 am Tp:
dPepepanbHOM 3aKOHe O cpepgpcTBax MaccoBOW MHCMOpP
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B T OXe Bpewmsa, [TonoxXeHMNeE 0] NnuyeH3INpoOBaAaHNMN

Poccui
5.06.1994
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ObITb 0
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MnuyeHs
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cnon
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lorT

R~ o]

K o bepepayunmn, yTBepXAaeHHOE [642corTa H 0 B N
30 anpg@aaT@A@O/7cuny. ha Kkjam HeIMp aM30 VN ,H TH |
OCTb NO OKas3aHWIKW ycnyr CB4A®auepal/esHH BN
«O cBA3mM» (cTtTaTtbu ¢ 29 no 39), xoT4a cC

ONMWCAaAHHBMOTIIML NNUEMHS UPOBAaHNUSA Ae€ATENbHOCHT

HHBIMW CcTaTbamMmo TPHLBHEBHDIOCBABBMKOHOM O
BawTCA TeppuUToOpUA, blgBOKNTI AeHaT KT 0P BIEG ¢
(TONbKO BroO®B,MeG@MH/bIEOHO KPDMMEB HIDULHMMH U I
MAN nNnpepocTaBNeHUA /NULEH3IUU ABNAeTCSH
BaTb BblAe/ieHHbEe NOOCbHL pajgmoyacToT.

A3MA4RCA 3ROMNNEKCHOTN O BBEAEe ML B UL &)X [ & K
nonb3apapnan@Pa@enwBbli nNnoaXo04 K cEgepwynunp
MA BO3IME3AHLIX yYyCNnyr cBSA3W C pa3jgeneHunem
HoOWeHMA NO JNULEH3UNPOBAHVBK® 3AVEEBTAEH/bEXH OyCCT/IWY |
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c mcnonmsPoBCa HMpeEerynupyemwamble 3aAaKOHOM o] nNnnuyeHs3
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ycnyr
Poccui
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BoOnN
nunuy
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nunuy
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©

a C OB
cnoneob

S I N

bHOCTMU ( ®bdlog 60fTa NOb4AH. bKMED. 3280k 19k H 3 M pOBaAaHUNM OT A
bHOCTMU») ©n TlonoXeHMWeM O J1W L ECHB3AU3PMO, B aKHONTUO |
Anmo pas3paboTaTthb;

HOLWeHUSH no npepgocTaB/ieHNIO npasa JocT
acTOTHOro cnekxrTpa, p e r y npuepcyyepvcbee (3HaaKk OMHEOPIK
3 ackBosgonwmi 1@ A3 aKOHHBMNU adramm TllpasBurtenbc
peanpeagnoeamaemMor o noagxomMmepyw @eeayawpoBBRE
cBA3MN notTpebyerTcaa BHecCeHMWe-NnpaBgROMWN X a
CkKolh depgepauywnun:

TUW NULEeH3IWpoBaHMA pfedaTeNnNbHOCTW NO OKas3a
odE@& Bm»IPennaraeTcsd BHECTU U3ZMEHeHUA B C
pPOCOB /NUULEH3IMWPOBAaHMUA oOKaszaHWUa ycnyr CB
EH3MpPOBAHMWA [eATEeIbHOCTM NO OKas3aHWUW YycC
pa6boTarThb n yTBepaounuTb MPpaerpaegnuc TTBOO/M XEB
EH3MpOBAHUM okasaHWuUA M eo§x oacmBvebBEN , H OBPKWA
OXeHNnsa, CBA3aHHbDBE C nNEKoa3egqHyPssa MMC JNWIL, €CHB3 S

.B yacTumu npepocTaBneHuMsas nNnpaBa Ha WUCNONb3O0OBaA
BNnsemcpsabp Tka M NpuHsasTue depepanNbHOrNo 3aKoHa

peMeHHOM YpPOBHE i c yyeToM MexXpayHapopgH
3oBaHutw PYC.

1 O¢ dz¥ yg ded |

Tack
agunouy
Ha ero

©

nm o6bpasowm, B ctTaTbe 6 blnwu paccmMoTQpe
aACTOTHOrNIoO pecypca C TOYKW 3 peHMA BO3MOX
McCnNnonb30BaHUE.

Moka3s3aHO, UTO MNpPpUMEeHeHMe cylwecTBYylLWUX nNpa

Q

peHAbl
ONb30

|

: K HOBOMY O06beKkTy T paxXxfiaHCKIbHOBp amp,aB
BaHWsg pagumoydyacTtoTamMu/ pagmodyacTOTHBLIMMKU Ka
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w

03 MOXHbIM. B cBA3M Cc 3TuUM, O6blATN MCCep[oBadtHhbl
paBoOBble KOHCTQPYKLMO®JN bN3eopeagHanisan prnapgaveoad a c T 8T a MU
OBOIro nNpaBOBOro pexwunma.

C yyeToOM pe3ynbTaToOB aHanNumsa MeXOYHapPOLHOI
ycnyr c¢cBA3UMW WU nNnpepocTaB/eHUWA N paBb an pneoguba3roaBearHe
mcnonb3oBaTb HOBLW N ocadxeopdpl KO K [@E A /MW P OBROB3HIAEHS ST H Wb
pas3pgeneHnem cdep perynumpoBaHMUusH Ha OTHOLWEeHMNSH
OKas3aHWI BO3Me3 agHbX Yyc mPHQC BOAT3HMO LCEe HM AN O1/Db 3N0OpBEaaH
npaBa pgocTyna (npaBa Ha Mcnonb3o0OBaHWE) papgunouy

Takoil noapxen3mMaxXHoOCTb C OAHOWNW CTOPOHL cpapen
pagmoyacTOTHOT O cnekTpa 6onee 3 (0 & eOKOTENCBNHELHMA T M
3 PPeKTUBHOCTHDb n rmbkocTb YynpaBneHunusa pesaTenbH
PblHOYHDBLIX Yy CJlOB U ANX0.3 BKop/oMre wuT306reo a TOBH B O3 MO X H bIX N p
yyacTHMWKAaAaMM PpPblHKAa Npum nepepgayvye npaB NONb30BaHt

HUX ApPpYyTromy.

I 3

[ dkj OO
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b dzdzsls O@QmwcaHa OCHOBHAasa uWpaes HOBOW wMopgenw
cnekTpa, npegnoxeHHoin B CWA, cyTb KOTOpPON 3acx
4yacTOT MU BHegpeHUUW [AUHAMUYUHOTIO, nNpomcxopgsauwero
MCNONb30OBAaHUA nonoc HyacToOT npaBMTenbCTBEHH
npema@eTd WK R BO3MOXHOCTHDb ynpaBneHwusd COBMECT
NpaBUTEeNbCTBEHHOIO Ha3Ha4yYeHUSA, npeagcTaBNeHb |
Hayke W TexXHMWKe, cnocobcTBywwne nepexongqy Ha #u

sdzt yjor g fpdERENO®:H aCTOTHDBN NEXKMTABHD L M@mOoDnhb.
TXYypoOBHeBasa uMepapxma, pekomMeHJauunm, 3aTpartbl.

NEW APPROACHES TO THE RFS MANAGEMENT ON THE BASE OF FOREIGN
EXPERIENCE

Elena Volodina,
Moscow technical university of communications and informatics,
professor of "Communicatidgconomics", Ph.D.,
111024, Moscow, Aviamotornayat., 8A,
e-mail: evolodina@list.ru
Evgeniy Devyatkin,
NIIR FSUE,
the Head of the laboratory Research
and technology Center (RTC) of EMC
Analysis, Ph.D.,
105064, Moscow, Kazakogg, 16,
e-mail: deugen@list.ru

Annotation. The basic idea of the new spectrum osmlelproposed in the U BB described.
The essence othe ideaconsists in the allocation of very wide bands and implemesaime
dynamicsharing ofa governmenfrequency bandg.he mechanism that providéee abilityto control
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sharing ofa governmentfrequency bands given The Board of the US President on science and
technologyrecommendationt® facilitate the transition to innovative maodaepresented
Keywords: spectrumsharingthe threeevel hierarchy, recommendations, costs.

OcHoOBHas=s mnnaoes- HOBOW Moagenun mcnonb3oBaHMA
WwnpokKkmwmx nonoc 4HacCcTOT n BHeagpeHNN ONHaMMUYHOT (
BpewmMeHMU coBMeCTHOTIO Mmcnonb3oBaHMA PYC npaBwurtTe

C R dztEsp Oudtiet®Y disjdz cS totrig S lsdo discts® otz Lt Qg™ t v & D

Ajodz d¥sHjdod T KomnekTBHOE UCMNOJ/Ib30BaHME  «HEe[o3ar py>KeHHOor 0» cneKTpa}
MPaBUTENMBbCTBEHHOTO  HasHaYeHWst 1 Co3AaHMe MePBbIX  LUMPOKMX  BbICOKOCKOPOCTHbIX
_CNeKTparibHbIX Mar ucTpavieli |

( ) tGiH ) dEd )

1 tszh =22 8l jd3t Yo e dlsj dz frie j deisds de doyj defv o Isj ndiscisafyj frid frptsj delz -
HJCf QL tsHER \Crjesis 225-3700 § 4y,

1 dLeer W CRlefyj fif QY LOady jdelisrs W jHjteOz disast vu (Is) tdadlsstafGz dBY d otgj di3j de®Y).
17 isCOv fridsdd3sits d Hazls) oz disfrs o) tasftedvisd? fistfjtej otsHiz ftetpdlgj dz fiojdrz ~t C o o
Hidzet{j HACY QLtsdz Cirjesls

1 tveodg defj Stsatiglafodz R teHdtshyffrs) d3

t Qodld] lgj rdisdisaf? ftadjd3lz - EHridtas2fiio (or fsCOY dLBdteCls) dz disfils , Uzofriiodls dz disfris |
o dg ) delz 2 ftafj d3d IsH.)
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d ey dzv
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et dlsj dz frisj detz o3t C &), olsstaf e Siftso O (CeaCfrias iz | fteftstadlsj Iz | teOstsuj @O0
LSO Corts? §j tsdeGl dyj fifts? tedefs] - ftetpdlsj dz i j delz d3d ded) HAdBRddst C &) d 8P d2
ST (otsLdds| dz 2 HisfidAl € dg L Qowlssddz frif j Sladz, | frpizf © BOL] HOOEE & HAY HOORED 1 tsisiy
Orjasls XQ Cdelz - G st gy frfts? tsedeired ddz] 4 tadftsH O otg) di3j df dg Is L Oigj affridedftaso etz -
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{ JCozlLtsoCs o3 ~CogLd3 frisddizdefta 1 o2 dasfiiHCidiso] delz - fisdz LsoClgj dg 2 1 tg) 1] ¢ d3sHj def
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st HAS 1 Cfrf j teofdsj cisOoz dizé Ltz - astets (Test City) Ho 4 Cfrff j tadfolsj disOz dis? ftatso j teSq
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PncyHok 1.
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TexHoONnor ua4a, nos3BonNngwuwasad HEeCKO/NbKMUM NONb3O0B
Xe 4YyacTb CNeKTpa;nnos aepeiM®blIX GBein HWMaAK WX 4p
na BO3MOXHOW 3a nocnepgHwne pecaTb neT T KOT H
MECTHOMY MCNONb3O0OBAHWNIKI CNeKTPa&r /HeMe H/E @ P B8 Bl |
HOMMYEeCKNE nNpendaTcTBNA.

CWA nnaHwupywT nepenTtwu K Mo Aaenwu ynpaB/ieHMWHA
BOMTNUT nNnony4vyaTb HenpepbBHbBW NOTOK MNAPOOXN03DHKONB

KTpa Ha ayKUWUOHE. foxopn B 6GlaoxeT rocypap
NMPOBOAHBLIX YyCcnNnyr, cTpeMsAslWMXcs nonaTuUuTb ywmepe
apeHpge, ANA nonyyeHus pgocTyna K CcChnekTpy
NTbHOCTMW apeHAb, N0 AXNooATAPUEMOXH QacnTse Mm.Xx G U 3 He C a

MpeagnaraeTtTcsda wu3bickKaTb nopagka 1000 MIy de,
nn3oBaTb 3KCNepumMeHTalbHbe NPOEKTb NO Konn

Ta6bnunya 1.

RMMdzj Hizj B Mr  fuEEs Slis H dzW o dzj H 6 j dad ¥ a3
dmf sdz' L s9 Odzed v
1 sdzsmMO yOfmlssl{Bil jd&3 t Yy, [qvdSkhjij dMhf sdz
406,1420 13,9 npaBuUuTenbCcTBEH
130061390 90 npaBuTenbcTBEH
16751710 35 npaBuTenbcTBEH
rpaxXxpgaHckKkoe
17551780 25 npaBuUuTenbCcTBEH
17801850 70 npaBuUuTenbCcTBEH
22002290 90 npaBuUuTenbCcTBEH
27002900 200 npaBuTenbcTBEH
29003100 200 npaBuTenbcTBEH
rpaxpgaHckoe
31003500 400 npaBuWTenNnbCcTBEH
rpaxpgaHckoe
35003650 150 npaBuUWTeNnNbCcTBEH
42004400 200
RIstsG 5 1473,9

PCAST (CoBerT npes3umpeHta CWA no HayKe U TE

bepepanbHOW BRaAacTU, mcnonb3ysAa MnNapTHepoB MNOoO O
AJocCTyna KSpectureAcaegsgysteh—SAS) LULEHTPOM ynpaB/Ng KuWH

6a3a fgaHHbBLX NO permMcTpayuuWoOHHBM cBUAeTenNbcTBAaAM
nonoce. SAS peanusyeT Ha nNpakKkTUKeMKDEYA KA MERTKT I
HU3KNUM KOoOadPphpnumeHTOM MCNONb3O0OBaHMSA (HIDE DOHIWL WL
Teppurtopumn) AONXHaAa COBMECTHO uMcnonNnb3o0oBaTbCHa
M3MeHeHNEM aBNgeTcCHa TO, UTO GepgepanbHbBWA CcNekKkT
MenKwue, BblfeNneHHbe 6/10KMW YacTOT, KaK®m’ bl b DB

pas3pgeneH Ha 6/10KMW 4YyacTOT, OXBaTbiBawWMX HEeCKOI
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FNaBHbLM 2N1€eMEHTOM HOBOW apxXxuUuTekTypb deagepa
MCNONMb30BAaHMUSHA cnekTpa cnepyert MCNONMb3O0

TexHONOrmMyeckmenegagHAEANRN penalwT Takyw TpaHc
AOCTUXMMOIW. OCOGEHHO BaXHbMWU sSIBNSiwECHA@mMPBEaBMNeH,
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aHMs3auumMm «ManblXx COT», KOTOpble nNnpepgocTaBnNsamw
TepputTopunmxr edomaa dpewecm 3a CWMEX UK O KOPIWX C@AHI
T yiFAaymBWAeTCcCA nNnepBbM NpuMuMepoM 3TOW peBONK
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CneyuvnvanucT bl PCAST pekKkoMeHAY T HayaThb <
ocAalwytc A K KONNeKTUBHOMY Mcnonb30BaHMWKW CT
MEHTOB:

Ckopelhuwee H a 4 aHl1oor O « KWOC//I0e/KbT3VM0BB a H U 4 PYUC» HOB
ycTponcTtTBamm rpaxpgaHckKkoro HapRaawagems C TBB € A
Ha3HayvYeHNAa.

34aHNWe PyKOBO/S UWe Epoc TKBoaM UMToe TKao JIJ/VIeAK TMUaBPHTOHM Yy
cnekTp (SSP), cocTosweFyodyBKpyR@BOKATEPE
KOHCYN ayuunmn no Bonpocam 06 wWwunx NPUHLKNOB
yBennuy A KOMMep4yecKOro ycnexa.
skcnepumeHTCAtbyHo rmw Mo@mwpeaH o(AT eskt c n
cCnyxxo bl, OTOpble C MOT YBTH OMeo goadeypurerHBMaeT bB 0onbenpaacTT
nNpakKTWKMW ynpaBneHUA CNeKTpPOM.
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PCAST npepgnaraetT cnepgywouwytw Mmopgenb pgocTtyna |
AepanepemnaeaHOTroO pgocrtyna» permcrTpupyroT MHQO
onb3oBaHuum PUYC B ©6Gase pAgaHHBDbBX, nm 6yaeT T a
TBEeTCTBUNU C ycnoBumamum ux npucseoeHusas (NTI A

Communications Commssion — FCC) . depepanbHbLNR NepBWYHEBINW A o
9KCK /N3 UBHDBM npaBoM H a hbakTunueckoe MCcCNonb3o0
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nNAaTCTBOBATHb MCNONMNb30BAHMUIO PUYC APpYyr nmu r

HCKOrIo cekKkToOpa.

Monb3o0oBatTenam «KBMaPUUYBHEOJ OO T @O CTKPAaTKOCPOUYUH
€ npaBa B yKa3aHHOW T eorpadgumueckonn ob6~n

GAMKTHOE nNpuUMEeHeHUWe B [O@/BEL3 O0gBaaHTHELIXb, ATOO/ XE THO
ocy. MoxeT /MHIOTTbO HYKBHI&GIK ON0ONb30BaTeNnen BTOCF
HBIMW NPUCBOEHHbBMU YPOBHAMU NPUOPUTETHOCTMWN.
pMyHOro pgocTtyna MOTVYT 6BIm6O3Nap BEadMama enesn

anpumep, AYKLMWUOHHBIX NUNBANMNMPEAMFRAECTEXTPOCY

epeca M 6e3onacHOCTMW®.

Monb3oBaTtTenam «obuwero CaAaHKLMWOHMPOBAHHOT O

MOXHObBLIN AOCTYN K He3@HFITOMIFHHLHEKAPY , A &EHMON
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Yy Ka3aHHblX reorpadgumnueckKkoi obnacTtwu nnu nepwuo |/
nonb3oBaTenenm GepgpepanbHOro nNepBUMYHOTNOo uMAKM BT
CaHKUMOHMPOBAHHOINIO pJocTyna ob6reapauyuwKkseppbOBHAMI
npuMeHeHNA dGepepanbHOro NEeEPBUYHOTO UAW BTOPMWUUY
yacToOT, rnoe ycTpoWwcTBaM pas3peweHO nonaratbcA
pab6orTe nonb3o0oBaTenei hbepepanbHOpOMNCT@PB@O6GHEO I
CaAaHKUMOHMPOBAHHOIO pfoOCTYyna AONXHa TpeoboBaTbcCHA
pab6boTb B HECKONbKWX NonocCax. OnpepeneHHbe No
pernmcrtpayum, ecnm 3TO0 HeobBGBXOAMUMO CO3pgRHMHD,M [
UyTOob6b CcOpencTBOBATDbL pa3MeWeHUWI U OTKNWYEHN Yy

Hanununme reonoKauUuMWOHHOW 6Gas3 bl JaHHGLBX, pabéor .
PYHKLMAMNU KOT HIMON ATCHO 3HaaBAH nem, LUHaAaMUYEeCKUM
npepocTtaBnaeT [OCTYN K nNojnoce C Hajgnhnexawunmnm y
ANnAa npepoTBpawWeHna BpefHbBX nNoMexXx NUMULeH3IUpOBAH
BKAWYaa aBTOMaAaTWU3IVPHOWBAMHYRA3IY e @AG KXY pacnos3H
Masdakun (KOToOpble MOXHO McCcnoOonNb3o0oBaTb B onpejgened
nonb3oBaTenew BTOPUYHOTO pJgocTyna wu/ umnam obWwer
pocTyna oT nMonochb K ma /AORCE,, [or/BleHpak/ja e oslaB UNT |
KoOMNnNneKCcCHOrNro gocrtyna gng ocyuwecTBNeHMWdIS wn ynpal
hbepepanbHbBX NOAO0C.

B cooTrTBeTcCcTBMUM C pekKkoMeHAAaAUWAMMU PCRET MwuH
HagnexutT pa3paboTaTblouwveX alHMaB B T eNJPLeCATOBCYT aBalI3AM 0 X
COBMECTHBIM McCNnonb3O0OBaHMEM cnekTtTpa dhbepepanbHC
Ha3HayYyeHMUSH Heobxoaumo nogenuntTb H a 6GnokKkwu yac
XapakTepumucrtumkamm, B OT/IMYyne ecROCHULPAQTBYOmErne .
nonoc cnekTtTpa no cnyxb6bawm. Kpome T1ToOT O, B OTNlI
pacnpepgenneHunsd n nNPpMCcBOEHMUSA nonoc yacToOT,
«AMHaAMMYECKOro COBMECTHOTINO WCTHMOI/b 3 ONBOAHLU3AOMB, & HOWE
cnekTpa dbepepanbHbBMN nonb3o0BaTenamu cTaHerT
Mcnonb30OBaHMWE YacTOT C KOMMepuyYecKWMNUW NOoOAb3O0BaA

CneymanunmcTb J[JOKa3bBawT, YTO Npu ynpasB/ieHNUMN
y3kKunue nonocb.bl, ab HAWDOP B AaBGIMEG A KOTOPbIeE MOTYT
c MecCTHOE Mcnonb3oBaHME WMNpPpOKOT O MHOXecCTBa
TEeXHONOrumMm, KoTopble 60nee 3dhPeKTUBHB B OGonee

MpuBogAaATCA aHanorMm wMCNONb3O0OBABKAMINEK HEAH
aBTOMOOGMUANbHOM peBonwynu, Kor ga B C WA cos3pgan
ycTaHOBUWNNCDH B3anMmMoCBA3MN n TOpPTr oBble mMoTOK
MCNONb3O0OBaHNUA chNnexTpPpajecEpeMHGBIPH®O 8a O6ecnnartH
porcynHelm gna nwbéboro nonb3oBaTena, FToToBOro cob

cTanun T naBHbLM (dakFio proemx HIOURO Pt Tva MieacTaBNAT
AN PpPaHHWMX COBMECTHO MCNO/Nb30BaBLWMWUX CEN OOX@PHO T

Ha cucTemMy Yy3KuUuX pgopor. T[pepgnaraeTcsa co3pgaThb
WNPOKUMU MHOTOPAAHBMU aBTOMATUCTPANAMU BbiCLWeET
COBMECTHO MCNONb3YKWTCHA MHOXECTBOM MAaWWUH, T pys3
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HBLHOd]] Msddkdss Hdv W% jChkdodses dhNfsd L
fsd L so Olsj dzv o&q

bepepanbHBLE yuyupexageHuwusda C WA nnA obecneuyvetr

PYHKULMOHANbLHON pfedaTenNbHOCTMW NPOM3IBOAAT 3akKynk
MeXaHUW3 MO HGIaY KW HKYPCHb) . YupexpeHntw BblgenaeTtc
onTMManbHbBE LeHb B COOTBeTCTBUW Cc Tpebyemon vy
3akynke ob6opypagoBaHwunusa ( HanmMmp Wnveeppe, f aaTHITUEKHOHBb) X,  BKbDLTEC
yypexgpeHnowbaAOBaMm@BAOCNNEeKTpa.

OoHaRpPpVMW nNnonyyeHuun GegepanbHbBIMU NOoONb30BAaATE]
TakKuMx CTUMY/NoB HerT. NMpun p[pecTBYyWWENHn cuctTeme
nonb30BaTe/IMm He nNoAyyawT noowpeHuma (BoO3BAar pad
cnekrTpe, 3a CoOBMeCTHOEe uMCNnONb3O0OBaHWUe cnekKkTpa
mcnonb30BaHME npas Ha cnekTp C rpaxXxgaHCcKunm
mcnonb3oBaHMWE O6GbIAO O6GBbB CcoOUMANBbHO HeoObOXOAWUMBIM
CTUMY@BIQPHE NOATONKHYNU ©O6bl @MepgepanbHbe OpraHwu
ynyyweHune cnekTtpanbHOW 3dPphPekKTMBHOCTN cBOUX P3I

HakoHeuy, oOTCyTCTBWE nnaTb 3a CNeKTpPp Ha Tekx
nonb3o0oBaTenneln TakKdXe 3 @ae KCTNMOBCHOOOMYT B @ IT O JIEbIr300 B @ H U |
byagywemM cumcTtemMb nnaTb 3a uMucnonb3oBaHue PYC 6
3 PPeKTUBHOMY mMcnonb3OoOBaHWMI PYC npaBuUTEeNbCTRB
PuHaHCMpoOBaHMEe onnatTb 3a PUCThepepaBppHUMBCBE A
CTpPpadtHhl.

MpepnaraeTca BBeCTUW TepmMDH HaBaAawWne @ONaKTTM
BasnwT bl, KoTopasa MOXeT cTaTb anNnbTepHaTUBOW nJ
NMONOXUTENbHGBbBIM M3 MEHEHNAM. BanwTta icnekamcpe T ag,
pacnpepeneHmsa M CTUMynumpoBaHWA, KoTopasa ynpas
yypexpgeHmamm wn 6yapeTrT MOTMBUMUPOBATbL UMX K apgant
cynepmarumcrTpanax € AMHAMUYECKUM COBMECTHbLM WuUC

EcTob H € C K30a/HbHKbDX CMBpsio 6 1 e M, KOTOpble MOT NMu 6 b
«BanwTb cCcnA@KEPBaX, Be BenuMuyuumHa no3BONWUT onpe,
«noTpebnNeHNA» -TUMDOK Typyap ekkakeHMm e M A 19 OKas3aHUFa U
nNpMMeHEeHNEM NO CpaBEBEEPHX C @Ppyromapsa TOMY, YT
BanwTa, obecneyunBaeTcsa 6Gonee [JONTOCPOYMHbBLINA T O
6ropxeTta gna NTIA un dpepgepanbHbX yuypexpgeHWwmn, UT
pacnpepgpenedHuni CNeKkTpeaH HMeMK ayn ppmEspeemmuT B8 Bo 3 [
cCMmcrtTemb CTUMYynNupoOBaHMUSH oyper cogpencrtBoBaTb T
cnekTpa O6yaAyT MOgepHMU3IUpPOBATbL CBOWU HbHeWHNE C
6nmxarnnwem OyaAyweM M HaKaTHaU .M X3 @ME&H ODTP,I aH/MIB amenm
apxXxnuTek TFweTeB e p BblX , Heob6xoagnmo BBeCTMWU HOBBblEe
Mcnonb30BaHUA PUcC, KOTOPpH®ble nosBonNAT OO0bEeKTMUI
rocyjapcTtTBeHHOM CeKTOpPe U B T paXhjaHCKOM.

Korga ©O6ypaeT6ay3sTmece pkKglae/HIOT bl CNekK T pa», er o Moy
umkKknax nnaHumpoBaHMa NTIA unu degepanbHbX Yyuypexagy
ynyyuweHMnda MUX 9PPeKTMBHOINIO MUCNONb30BaAaHMUA CcNekT
Banwte cnekTpa.
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1 OlsteOIsT GzZOygy OdgfsH j dzd ¢ SCtsdzdzj SIsdo dzsetse dmif sdz' L
HiSm SHT
MepeyunmcneHHbBIE peKoOBMSRIERARMMNB YPHCARHIRIPTEIHHBR C K U

OpraHmMs aIY VIOHIMBLINGEAMIM B KOTOPblE TpebywrT Hes3Hauu
MpeanonarawTcda 3aTpaTbin TEE@METLPIOMIMHM MO ME@EBHMEP N A
T C6op O aHHBbBIX NTI A oT bepgepanbHbIX areHrTcC

npaBuTenbcCcTB&8 HMmMNPICeXer ogqHO;
T CospaHne dcdepgepanbHOW c ABF1eOM bM figHO cOTOYIA. K€ ACUNHEQ
T Co3spaHune 3kKcnepprovgeaH TCaTtesto rmvo Moob M nb HOMW 3 KcCnN
Cnyx®H ™MAH [gonn. B nNnepBble Tpu ropga.
OXKMmpgpaemMble COBOKYNHbBEe pgoxopab 6yayT 3aBucertThb
«KKONNEeKTWUBHOT 0O » mMcnonb3oBaHMA PUC, oT noTtTpeé¢
becnpoBOAHBIX ycCcnyrax, OT CcTeneHW OECKOHMANKT
TPYAHO CcnpoOorHos3unMmpoBaThLb. OmoeiaKXMH RECASAX OIPOT HOPB M
ponn. exeroagHo HBYMHaa ¢ 2017 ropga |

1 O¢ dz8s yg ded §

FMG6KMWIA N Hep[JopoOT CAMB NAACECTTCYAN OKO AC3MAETKET/IPbYH bIM Yy C /1 C
pocTa 9KOHOMWUKMKW nNwWbBON cTpaHb AN nopgAaepxXaHwus
becnpoBOAHONW CcBSA3M B LeNAX HauMOHANbHOWKW U 06U
APYTMWX BaXHbX NpaBUTeMO@GEBI®H YE admexm.a HHECa m p

amMbunuyumMosHYy, HO BbLINONHMMYI TNporpamMmy, 6naropg
MOXHO NONYy4YuWTb €ro ms3obunume 3a CcUYeT BHeApPeHUS
cTaHpgapTtTa 0060 MCKNWYNTEeNKHEMEROTPY3 OBaAaHUN [JOCTY

Peannszauyumns MOoAagenwu «KKONNEeKTUWBHOT O0» Mcnonb
npaBuTtTenbcTBa CTpaHb B NONMTMUKEe NO perysmpos
cMmcrTemb MOTMUBAaALULUMNM ans CTUMYNUpPpOBAaHMUNSH bepepa
MCNONb30BAMHMUTO W CUCTEeMb BO3HarpaxpgeHuwa ansa T
O60O3HaAYeHHbBLe CPOKW MUNWU paHHee, B CO3JaHuUKN MeX
9PPeK TUBHOCTM paboTb NpaBUTeNbCTBEHHOTo o6o0py

B HacToAwee BpemMa B PocBMBACOHRBROEAKTDOMIOINYEBAE
nonocax [P Bo3MoOXHa paboTa rpaxjgaHckux P3C np
Ho 9TO nuMmwb YyacTUUHO OTpaxaeT ONMUCaAaHHYW MoOpAgen

Bo3MOXHOCTH®Gb Poccuu onepartTun B H3B VpBeaad LYMPAO BN [b O
pblHOK WKT nyTemM MoOgepHMU3IaUuMpaBeOBOVBYYHKIBSIN PO Y
Mcnonb3OoOBaHMEM PYC Takxe 6yper cnocobcTBOBaA
BLICOKOCKOPOCTHbBE JIMHUKN CBA3MEed KOOYHIPEMN KON paem e /T T
m 9PPeKTMBHO WUHTerpumposaTbCHd B rno6éanbHOe WH
SKOHOMUKY . Ecnum rocypgapcTBO XO04YeT NONYyYWUWTb Ma
Heob6XoAMUMMO Kack MOXHO PpaHblWwWe akKTumuBMmsInMmpoBaThb N
MOOoeqQkdMNNEKTUBHOIO» Mmcnonb3oBaHuAa PUC.
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