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1. IlpeamOyna, BBeeHue, 00111ee onucanue HanpapJjenusi pa3purusa CIT

JlopokHasi KapTa II0 HANpaBICHUIO Pa3BUTUS «CKBO3HON» IM(POBON TEXHOJIOTUU
(maee — CHT) «TexHonoruu OecripoBOAHOH CBS3M» pa3paboTaHa B KayeCTBE CTPATETHUECKOTO
UHCTPYMEHTAa TOCYAApCTBEHHOM TMOJUTUKH, OOO3HAYAIOMIETO TMPUOPUTETHI U TMEPCHEKTHBbI
pa3BuUTHs TexHoJIoruu B Poccuiickoit @eaepanuu.

JIOKyMEHT BKJIOYaeT B ceOs LeNM M OXHUIAeMble Pe3yJbTaThl BHEAPCHHS M Pa3BUTHUS
TEXHOJOTHI, OLEHKY BJIMAHHUS Ha COLMAJIBHBIM IpOrpecc, 3KOHOMUYECKOE pa3BUTHE
U TEXHOJOTMYECKOe JHAEepcTBO cTpaHbl K 2024 roxy, nepedyeHb TEXHOJIOTMYECKUX 3ajad
U 0apbepoB pa3BUTHS TEXHOJIOTMH, KIIFOUEBbIE IMPOEKThl U CTUMYJIHPYIOIIUE MEPOIPHUSITHS
K peajn3aliy, OLIEHKY TpeOyeMbIX HHBECTHIIMN B pa3pe3e OOKETHBIX U BHEOIOKETHBIX CPEICTB.
[TonpoOHOEe ommcaHue MPOBEACHHOTO HCCIEAOBAaHUS M €ro  Pe3ylbTaThl  COAEPIKaTCs
B [lpunoxenun 1. «Otuer o BbIMOMHEHHH paboT mo pa3paboTke J[OpoKHOW KapThl Pa3BUTHS
«CKBO3HOW» TP POBOI TeXHOIOTUHU «TeXHOTOTHH OECIIPOBOAHON CBSZH.

@UHAHCOBYIO ITOAJAEPKKY IPOECKTOB IIJIaHA MEpPONPUATHIL JIOPOKHON KapThl IpeaIaracTcs
OCYIIECTBJISITh KaK B PaMKaxX CYIIECTBYIOLIUX MEXAaHU3MOB MOJJEPKKHU MPOEKTOB 10 PA3BUTHIO
«CKBO3HBIX» IIM(POBBIX TEXHOJIOTUWA, TaK M 3a CuYeT BHEOIO/HKETHBIX cpeAcTB. llomumo
¢dbuHaHCOBON TOIAEpX KA B paMkax JIOpOXKHOM KapThl MpenjaraeTcss psal Mep MO CO3JaHHI0
OJIaronmpUsITHOM PEryasiTOPHOW Cpenbl IS Pa3BUTHUS TEXHOJOTUHA OECIPOBOIHON  CBSI3H,
CTUMYJIMPOBAaHUIO CHOpPOCA M WHBECTULIMOHHONW AaKTUBHOCTHM, PAa3BUTUIO MEXIYHapOJHON
KOOIIepalyy, UMIIOPTO3aMEIEHUS U DKCIIOPTOOPUEHTHPOBAHHBIX PEILICHUM.

PazpaGorannplii B pamkax JlOpo>KHOM KapThl IUIAaH MEpPONPUATHH  (GopMHpYeT
JIOJITOCPOYHBIN IUIaH pa3BUTHUA TexHosoruu A0 2024 r., onpeaenseT NpUOPUTETHI I MOANEPKKH
MHCTPYMEHTAMU pa3BUTHS, a TaKXKe KpPUTEpUH s oTOopa HpoeKToB. Peanusanusi komiuiekca
IPEJJIOKEHHBIX MEPONPUSITUNA MO3BOJIUT JAOCTHYb CPOPMHUPOBAHHBIX B paMKkax JlOpOKHOU KapTbl
Heneil pa3BUTHS TEXHOJIOTHUHU 3a CUET TOYEYHOI'0 YCKOpPEHMs pa3paboTKH Hanbojiee KPUTHUYECKHX
3JIEMEHTOB TEXHOJIOTHH, a TAKXKE YCTPAHEHUs CYIIECTBYIOIINX HAYYHO-TEXHOJIIOTHYECKUX O0apbepoB
Y OTPaHUYCHUM.

TexHonoruu 0ecipoBOAHOM CBS3M — MOAKIACC HH(DOPMALIMOHHBIX TEXHOJIOTUM, CITyXKaT AJIs
nepeaayr MHGoOpMalUKd MEXAy IBYyMs M 0ojee TOUKaMM Ha PacCTOSHUM, He TpeOys NMpPOBOAHOM
cBsi3u. B kauecTBe HOcuTeNst MH(GOPMAIMM B TaKUX CETSAX BBICTYNAIOT PAJMOBOIHBI PAa3JIMYHBIX
JMana30HoB, HH(pPaKpacHOE, ONTHYECKOE WM Ja3epHOe u3JydyeHue. Tak, CyOTeXHOJOTHUSIMU
OecrpoBOTHOM CBSI3U SIBJSIIOTCSL CETH CBSI3M, HA OCHOBE KOTOPBIX BBICTpamBaeTcsi OeCIpoBOIHAs
cBa3b. CormacHo kiaccudukamuu MexayHapoaHOro coroza snekTpocBsizu  (International
Telecommunication Union, ITU), Takue cetu moapasieisioTcs B 3aBUCHMOCTH OT JHMAalla30Ha U

paanyca IeHCTBUS B KIaCCH(PUITUPYIOTCS CIETYIOMUM 00pa3oMm:



WAN
(rmobGanbHast ceTh)

WLAN (6ectipoBoiHas
JIOKaJIbHas CBSI3b)

PAN
(6ectipoBoTHAS
NepCoHabHAs CBSI3b)

MAN
(ropoackas
BBIYMCIIUTENIbHAS CETh)

BAN
(HarenbHas
KOMIIbIOTEpHAsI CETh)

['moGanpHast ceTh CBSA3M, OXBAThIBAaroOIasi OOJBIIME TEPPUTOPHH H
BKJIFOYAOIAs OOJIBIIOE KOIUYECTBO Y3JI0B CBS3H;

TexHonmoruu ceTeil CBsI3M, MNpeAHA3HAUYECHHBIE I OOecreyeHHs
0ecIpOBOJHOIO IOKPBITUS M JOCTya B paMKax JOKaJIbHbBIX
IIPOCTPAHCTB;

TexHoyornu cerei CBsA3H, ITOCTPOCHHBIX «BOKPYI» YCIIOBEKA, TO €CTh
CBA3bIBAIOIINX yCTpOﬁCTBa, HCIIOJIb3YCMBIC YCJIOBCKOM B pPaMKax €ro
AKTUBHOCTH,

Cetu CBsI3H, UCTIONB3YEMbIC JIJIsT 00SCTICUCHHUS TOKPBITUS B TIPEIEIIax
ropoja,

TexHonorun OeCHPOBOAHBIX HATEIBHBIX KOMIBIOTEPHBIX CETEH, Kak
gactHbIi mpumep WBAN — TexHomoruii OeCnpOBOJHBIX CETEH,
HAJIeBAEMbIX KOMITBIOTEPHBIX YCTPOMNCTB.

B npouecce pa3BuTus ceteil CBA3M U COOTBETCTBYIOLMX TEXHOJOTUM, Takue cetu, kak PAN
noriotwin BAN, cTtaB, TeM cambIM, COCTaBIAONIEH OECIPOBOIHOI NMEpCOHANBHON CBsA3HU. BBUIY
JAHHOTO TIpeoOpa3oBaHus B NajbHEWIIEM aHann3e paccMmarpuBarorcs Toibko cetn PAN. Cerm
WAN, Ha000poT, TpeOYIOT JCKOMIIO3MIIMA Ha HECKOJBKO 37ieMeHTOB — LPWAN u cryTHHKOBas
cBs3b. Tak, B paMkax CGHOKYCUPOBAHHOTO PAa3BUTHS TEXHOJOTHMH C LEJIbI0 CErMEeHTAluu
TEXHOJIOTHYECKHUX 3a/ad W JalbHEeHIel NpUOpUTe3alii OBLIM BBIIEICHBI TaKKe CIEAYIOIUe

KJIACChI CETEH.

Texnonorun 3Heprodp(eKTUBHBIX CeTel  JajbHEro  pajauyca
JeicTBUsA, HalleJIeHHble Ha obecriedeHue paldoThl YCTPOMCTB B
pemenusx loT;

LPWAN
(NB-1oT, XNB, NB-Fi)

TexHOoNMOrMH TIepeladnd CBSI3M MEXKIy KOCMOCOM U 3eMIICH
MOCPEACTBOM HCIIONBH30BaHUSI aHTEHHBI KOCMHUYECKOTO ammapaTra B
Ka4eCTBE PETPAHCIATOpA.

CnyTHUKOBBIE
TEXHOJIOTUH CBSI3H

Takum 06pa3om, epedeHb CKBO3HOM TEXHOJIOTUU OSCIIPOBOIHO CBS3M BKIIIOYAET B ce0s 5
CyOTEXHOJIOTHiA:

e WAN (Wide Area Network);

e LPWAN (Low Power Wide Area Network);
e WLAN (Wireless Local Area Network);

e PAN (Personal Area Network);

e CnyrHukoBsie TexHosoruu cBsizu (CTC).
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B yactu uHIMBHIYyaIbHBIX CYOTEXHOJIOTHI CYIIECTBYET pa3HOOOpa3ue peuieHuil, KoTopbie
OTJIMYAIOTCS APYT OT Apyra IO pa3HbIM KputepusM. B pamkax JlopoKHON KapThl pacCMaTpUBAIOTCA
pa3nuuus 1O (QYHKIMOHAIBHOCTH camoro pemenus (Hampumep, WIi-Fi u Li-Fi  BHyTpH
cyorexnogorun WLAN), a Takke 10 3Tamy pa3BUTHS camoil TexHojoruu (Hampumep, 5G, 4G u
Jpyrue OpealiecTBYIONINE pelieHus). Beuny nanHoi ocobeHHocTH B JIOpOXKHO# KapTe OTAEIbHO
NPEJCTaBICHbl JIMIIb T€ PEUICHUS, KOTOpBIE SBIAIOTCS HPUMEPOM Hamboyiee COBEPIICHHBIX
TEXHOJIOTHH, a TaK)Ke Te, KOTOPhIE CYIIECTBEHHO OTIMYAIOTCS MO0 TEXHUYECKUM XapaKTEPUCTUKAM
OT CBOHMX NpeamecTByomux aHanoroB. OtHocurenbHo TexHojorun LPWAN paccmatpuBarotcs
o0lIre XapakTepUCTUKU U MEPONPUATHUS KaK AJIs JTUIECH3UPYEMbIX, TaK U JJI1 HEJIUICH3UPYEMbIX
ceredt cBsizu ana WurtepHera Bemied. KoHKpeTHbIE pellleHHUs HE PacCMaTPUBAIOTCS MOAPOOHO,
MOCKOJIBKY ~ TE€XHOJIOTWM  HEJIHMIEH3UPYEeMOIO  CIEeKTpa HETNPUOPUTETHBL, a TEXHOJOTHHU
JUIEH3UPYEMOTO CIIEKTpa BKIIOYAIOT B ce0si Toibko gomonHutenbHoe 110 ans cymecTByromein
urdpactpykrypsl LTE / 5G. B pe3ynbrare KI0OYEBBIMH PEIICHHSIMU OMPEAEICHBI CIIeTyOIIHeE:

[TsaT0€ MOKOJIEHNE MOOUIIBHOM CBSA3M, CIEIYIOIINNA ATall pa3BUTHUS 110OCIE

WAN LTE u 3G. IlpeacraBnser co0oil HaOOp TEXHOJOTMYECKUX PELICHHIA,

5G cpemun kotopeix M-MIMO, cantumerpossie/ mumumMeTpoBsie PUC,
D2D, supryanuzanus GyHKIUNA MapIIpyTH3aLUK;

Hanpasnenne sBomMOnMM CE€TEH COTOBOM CBSI3M TPETHErO ITOKOJEHUS
WAN (3G). LTE Bxirouaer B cebs ceth paamomoctyna (Evolved Universal
LTE Terrestrial Radio Access Network, E-UTRAN) u ycoBepiiieHCTBOBaHHOE
nakeTHoe s71po (Evolved Packet Core, EPC);

TexHomorus 6CCHp0BOHHOﬁ CBA3U, CXOXKas IO IPUHIUITY JIEHCTBUSA C

WLAN A .
Li-Fi Wi-Fi, HO ucnonb3yromas BUIUMBIA CHEKTp (CBET) B KauecTBE KaHaja
JUTSL TIepeiauul HHPOpMAIIH;
OOumenpuHATOEe Ha3BaHUE CEMEUCTBA TEXHOJOTUM, MCIOJIB3YIOIIUX
WLAN N
Wi-Ei HEJHUIICH3UPYEMbIN CIIEKTP YacTOT ISl 0OecTieueHus! IMUPOKOMOIOCHOTO
0OEeCIIpPOBOIHOTO JOCTYyIA Ha JIOKAIbHOW TEPPUTOPHH;
PAN TexHonoruss aBTOMaTW4YecKOW wuAeHTU(PUKAIMK U cOopa JaHHBIX,
KOTOpasi MCIIOJIb3YeT DJJICKTPOMArHUTH WM WHIYKTUBH CBSI3b
RFID ) ’
OCYILIECTBIISIEMYIO ITOCPEACTBOM PaIUOBOIIH;
CTC .
CIIVTHIKOBLL TexHomOTHsI  CIIYTHUKOBOW  CBSI3W, pEaTW30BaHHAs HA  OCHOBE
- gljononocmﬂﬁ KOCMHUYECKHX allapaToB Ha T€OCTAIlMOHAPHOW OpOWTE, KaK MPaBHIIO, C
p HCIIOIB30BaHueEM TexHoaorun VSAT;
JOCTYTI
CTC TexHomoruss CHOYTHUKOBOM  CBS3M, pealu30BaHHAs Ha  OCHOBE
CriyrHuKOBHiii KOCMHUYECKHX aIlllapaToB Ha T€OCTAIMOHAPHOW OpOWTE W TPYMITHUPOBOK

KOCMHUYCCKUX alliapaToB Ha HU3KHUX Op6I/ITaX, CO3JaHHBIX TJId CHCTEM

HHTEPHET BELIEN " o
P ™ MOJABUKHOM CITYTHUKOBOM CITY>KOBI,
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CnyTHUKOBBIE CETH TMEPCOHATbHOW TenedOHUH U Mepenadyd JAHHBIX C

CTC HCII0JIb30BaHUEM reoCTalMOHAPHBIX WIN HU3KOOPOUTAIBHBIX
CryTHHKOBas CIIyTHUKOB, paloTaiolue B JWala3oHax MOJBIKHOH CIYTHUKOBOH
NEPCOHAJbHASA CBA3b  CIYXKOBI, C MCIOJIb30BaHUE y a0OHEHTOB ammapaTrypbl TUma “TpyOka B
29
pyke”.

CyOTexXHOIOTUH PACIIOJIOKEHBI B IMOPAIKE — CBEpXy HamOoiee MPUOPUTETHBIC, HUKE —
MeHee npuopureTHbie. Tak, Hanbonee 3HaunMoi TexHozoruen seiasercss WAN, B pamkax koTopoi
Boiiensiercss 5G kak pemieHue, BHeIpeHue Kotoporo (opmupyer 70% ot obmero oobema
HKOHOMHYECKOTO 3¢ (eKTa OT TEXHOJOTHH OecrpoBOAHON CBS3U. Psax Ipyrux «CKBO3HBIX»
U(PPOBBIX TEXHOJIOTUH B OINPENEICHHOW CTEMEeHW 3aBUCUT OT PA3BUTHUS ISATOTO IOKOJICHUS
COTOBOM MOOWJIBHOW CBSI3U, KOTOpas OOECHEUUT BBICOKYIO MPOIMYCKHYIO CIIOCOOHOCTb,
CBEPXHHU3KHUE 3a/IeP>KKU Ha CETU U MHbIe KpuTHYeckue xapakrepuctuku. CymectByromue cetu 4G
HE MMO3BOJISIOT B TpeOyeMoi Mepe 00ecCIeuyuTh HOBbIC TOTPEOHOCTH a0OHEHTOB B MHHOBAIIMOHHBIX
ycayrax TOABIKHOW CBsi3u. [lpu 3TOM omepaTropbl CTONKHYJIHCH C HEAOCTATOYHOM TMOKOCTBHIO
CeTell CBS3M, YBETMYEHHEM HMX CIOKHOCTH M POCTOM CTOMMOCTH MX JKCIUTyaTaluu. TeXHOJOTUU
5G/IMT-2020, mo3BOJSONIMEe HUBSIHUPOBATh YKA3aHHBIC HEIOCTATKH, SBJISIOTCS 3aKOHOMEPHBIM
ATaIrlOM Pa3BUTHS CETEH MOJBHKHOU CBA3U.

Crnenyromeit mnpuoputeTHoit cyorexHonoruent ssisgercs LPWAN, B Bumy Ttoro, uro
CyOTEXHOJIOTHS JIGKUT B OCHOBE oOecreueHus paboTsl ycTpoilcTB B pemeHusx 10T, Tem cambim,
BBICTYIAs JpaiiBEpOM ISl PA3BUTHSI TEXHOJIOTUU MPOMBILIUIEHHOTO UHTepHETa. J[OMOIHUTENbHBIM
NPEUMYIIECTBOM TEXHOJOTHH SBJISIETCS BO3MOXXHOCTH PaOOTHI Kak B JIMIEH3UPYEMBIX, TaK H B
HENMICH3UPYEMBIX JMana3oHax CBs3W. KITIOYEBBIM peIIeHHEM B JIMIIEH3UPYEMOM THAIa30HE
seisiercst NB-10T, B Henuuensupyemom — LoraWAN, Sigfox. EcTe u perroHanbHble TEXHOIOTHU
Henuien3upyemoro auamazona — XNB, NB-Fi.

WLAN, B cBolo ouepenb, SBISETCS MeHee MPUOPUTETHOM CyOTEXHOJOrHel, OJHaKO
B HAcTosIIee BpeMs HAET akTHBHOE pa3Butue craaapra Wi-Fi 6. B atoii cBsizu HeoOXoammo
00paTuTh BHUMaHHE Ha pa3pabOTKy COOCTBEHHOTO MporpaMmmHoro obecneuenus aiast Wi-Fi HoBoro
cranmapta. Pemenust Ha ocHoBe Li-Fi sBistoTcss Oe3omacHbIMH (CBET OrpaHHMYeH CTEHAMH
MOMEIIEHUs, B TO BpeMs KaK paJiMOYacTOTHBIN CHUTHAlI MMeEeT ropasfo Oosiee IIMPOKUI OXBaT U
MOXET OBITh IMEpeXBayeH), NCHICBHIMH B peajH3aldd U CIIOCOOHBI PadOTaTh B CHEHUATBHBIX
ycioBusix (He HMHTeppEepHpyeT € paJdOCUTHAIAMH, TPHCYTCTBYET BO3MOXKHOCTh pabOThI MO
BOJI0i1). B TO ke BpeMs TpeOyeTcst pa3BUTHE TEXHOJIOTHU C TOYKU 3PEHUS Pa3BUTHSI IPOTPaMMHOTO
oOecrieyeHus U 000PyLOBaHMUS.

Cyotexnomorun PAN (RFID) sBnsitoTcss HU3KONPHOPUTETHBIMH B paMKax JIaHHOM
JIOpoKHO# KapThl, TaKk KaK OHW MOTYT CYHTATHCS AOCTATOYHO 3PEbIMHU. PemeHnus Ha UX OCHOBE

SKCIIOPTUPYIOTCA U Tpe6yeTc;1 JIMIIb JajdbHEHIIee Pa3BUTHC JaHHBIX TEXHOJIOTHiA.
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CryTHUKOBAsI TEXHOJIOTHS CBS3H SABIISIETCS KIIIOUEBOW TEXHOJOTHEH I 00ecrieueH sl CBsI3U
JUIsL TPYAHOJOCTYITHBIX U ApKTUYECKUX pernoHoB Poccuiickoin denepanuu. B pamkax BbIICICHHBIX
kareropuil pemenuii Ay CllyTHUKOBOI'O HIMPOKOIIOJIOCHOTO JOCTYIA MEPCHEKTUBHBIMU SIBIISIOTCS
reOCTallMOHAPHBIE M HEreOCTAallMOHAPHBIE MHOTOIYYEBBIE CIYTHUKM TexHoiorun VSAT B
nuamnazonax Ka m Ku tuma HTS (c BbICOKOM TpOIMyCKHON CITOCOOHOCTBIO) /I CTAIIMOHAPHOTO
WCIIONIb30BaHUs U JUIS MCIIOJIB30BAHMS B JABM)KCHUHU C UcHoiib3oBaHueM TexHonoruu ESIM (Earth
Stations in Motion) u uudpoBoii npuemonepenaromeii ADPAP (ApantuBHas ¢dazupoBaHHAS
aHTEHHas pelieTka) 11 GOopMHUpPOBaHUSA AOOHEHTCKUX Jydel. [lepcrieKTUBHBIMU pEeLIeHUAMHU IS
CnyTHMKOBOrO  MHTEpPHETa  BEIIEW  SABIAIOTCA  TPAJULMOHHBIE  I'EOCTAllMOHAPHBIE U
HEreoCTallMOHAPHbIE CIYTHUKH, a TaKXE€ HAa OCHOBE IPYNIHMPOBOK HAHO- U MHUKPOCITYTHHKOB C
UCIIONIb30BaHUEeM  Ha3eMHbIX  TexHojoruii LPWAN  (Low-power Wide-area Network,
SHeprodpGeKTUBHAS CETh JalbHEr0 pajauyca JIeHCTBHs). B yacTW CHYTHMKOBBIX TEXHOJOTMH
HauOOJBIIMKA NOTEHIHANT 3KCIOPTOOPUEHTHUPOBAHHOCTH MMEIOT YCIYTH, HpPEIOCTaBlsieMble C
UCTIOJIB30BaHUEM CITYTHUKOBOMW cucteMbl “Mapadon [oT”, a Takke THIIOBBIE CTAHIIUN COTIPSIKEHUS
U a0OHEHTCKHE MOIyiH. Peammzanusi 3TOro MOTEHIMAIa 3aBHCUT OT YPOBHA HPAKTUYECKOTO
yuactusi Poccuiickoii ®enepanuu B CO3NaHMM TAaKOM MEXIyHApOIHOM cuctemsl. Mmeercs
SKCIIOPTHBIM MOTEHLHAl W IPU CO3JaHUM CUCTEMbI IIMPOKOIIOJOCHOIO JOCTyIla Ha OCHOBE
BBICOKOAJUIMIITHYECKUX cIyTHUKOB (“Oxcnpecc PB”) nmpu obcmyxuBanun Apktukud. Ho obobem
ATOro MOTEHLUala OrpaHUYEH CTpaHaMM, yJacTBYIOIIMMHU B OCBOEHMM APKTHKHU, U IpodiemMamu
TEONOJINTUYECKOTO XapakTepa. B pamkax pa3BUTHS AAHHOTO PELIEHUS HAa TEKYLIEM JTare
TOTOBHOCTH TEXHOJIOTHsI He TpeOyeT OrokeTHOM moanepxku u3 cpeacts OITLT.

Ha ocHoBe aHanM3a maTreHTHOro JaHAmadTa TEXHOJOTHH OECHpOBOJHONW CBA3M B
Poccuiickoit ®@enepanum, OTKPHITBIX MCTOYHHUKOB, HampuMep, «ATiaca «CKBO3HBIX» LHM(POBBIX
TexHoJoruil Poccuny», a Takke KOHCYJbTAIMi C dKCIepTaMH OoTpaciu Oblia MPOU3BEJEHa OLEHKa
ypoBHs roToBHOCTH cyOTexHomnoruii (YI'T), kotopas ykazana B coorBerctBuu ¢ [OCT P 57194.1-
2016. Taxxe O6buTa IPOU3BE/IEHA KOPPEKTUPOBKA B CBSI3U C MOCIEIHUMHU OOHOBJICHUSMH JIOPOKHBIX
KapT pa3BUTHsI OTEUECTBEHHBIX PELICHUM Ha 0a3e TEXHOJIOTMHU OECHpOBOJHOI CBS3U, a TaKKe B
COOTBETCTBUU C «O€JIbIMH KHUTAMH» MO TEXHOJIOTHSIM OecnpoBOAHOM cBsi3u. [l mpoBeaeHus
CPaBHUTENIBHOTO aHAJINM3a OTEYECTBEHHOTO M MHUPOBOTO PhIHKAa ObLIAa MCMOJIb30BaHA METOIOJIOTHUS
OLIGHKM YpOBHS TOTOBHOCTM TEXHOJOTHMH, COBMNajaromias ¢ Merojposorueil omnenku TRL
(Technology Readiness Level'), mcronp3oBaHHas I ONIEHKHM CPEJHETO YPOBHS TOTOBHOCTH
TEXHOJIOTMM B CTpaHax-JIujaepax Mo pa3Butuio cyotexHosjoruit. B Tabmume 1 omenka TRL

(Mupogoii) yka3aHa B COOTBETCTBHH C OLIEHKOW mokasarens TRL.

1 Mankins J.C. (1995) Technology readiness levels / Advanced Concepts Office of Space Access and Technology.
https://www.colorado.edu/ASEN/asen3036/ TECHNOLOGYREADINESSLEVELS. pdf
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Ta6mmma 1 — Ypouu roroBHocTH TexHomorui (YI'T)

TRL (Muposoii) VIT (PD)
WAN
5G 8 3
WAN
LTE 9 4
LPWAN 9 9
WLAN
Li-Fi 8 6
WLAN
Wi-Fi S !
PAN
RFID 9 9
Ha ocHoBe reocTanimoHapHbIX Ha ocHoBe reocTannoHapHbIX

CTC CIIyTHHKOB CIIyTHUKOB
CrnyTHUKOBBIH 9 5
IIMPOKOTIOIOCHBIH Ha ocHoBe HereocTalmoHapHBIX Ha ocHoBe HereocTanmoHapHBIX
JOCTYI CITyTHHKOB CITyTHHKOB

9 9

Ha ocHOBe TpaAUIMOHHEIX CITyTHHKOB Ha ocHOBe TpagMIMOHHBIX CITyTHHKOB

CTC IccC IccC
CITyTHUKOBBIHf HHTEPHET 2 2
Belei Ha ocHOBe HaHO- U MUKPOCITYTHHKOB Ha ocHOBe HaHO- U MUKPOCITyTHHUKOB

2 2
CTC
CrnyTHHKOBas 6 5
NepCcoHaJIbHAs CBS3b

B vactu 5G oTMeueHO 3HAUUTENBHOE OTCTABAHUE POCCUMCKUX MMOKA3aTeae TOTOBHOCTH OT
OOLIEMHUPOBBIX, YTO MOXET OOBACHATHCA HENOCTATOYHBIM  Pa3BUTHEM  OTEYECTBEHHOMN
TEXHOJIOTUYECKOM 0a3bl U CyLIECTBOBAaHHEM psifa 0apbepoB: 3aKOHOJATEIbHBIX M PEryJIATOPHBIX,
UHQPACTPYKTYPHBIX, HAy4YHBIX M KaJIpOBBIX, a TaKX€ COBPEMEHHOH T'eONOJUTHYECKON
KOHBIOHKTYpOH. B TOe BpeMs MakCMMalabHO BBICOKHMI MHPOBOM YPOBEHb Pa3BUTHs TEXHOJOTHH
MOOUJIbHOW CBSI3U HOBOT'O MOKOJIEHUSI ONPEAEsAeTCs] KIOYEBbIMUA TEXHOJOTHYECKUMHU THTaHTaMH B
Kurae, EBpone n CHIA, mpoaykuuss ¥ pelIeHUs KOTOpPbIX B HAcTOSIIEEe BpeMs 3aHUMArOT
JOMHUHHPYIOIINE TO3ULHUH.

Haubonee passuras cyoOrexnonoruss B Poccuiickoit ®enepauuu — LPWAN, kortopas
COOTBETCTBYET MUPOBOMY YPOBHIO TEXHOJIOTHYECKOW FOTOBHOCTH M UMEET SKCIIOPTHBIN MOTEHIHAI
C BBIXOJIOM Ha PBIHKM OJIMYKHETrO W JaJbHEro 3apyoexbs. CTOUTh OTMETHTh TEXHOJIOTHUU CeTeil B
HEJMIEH3UPYEMOM JTHaNa3oHe: pocCUiCKUMHU KoMmmaHusiMu «CTpuwx» u  «BaBuor» ObLIH
pa3paboranbl coOcTBeHHbIE MHHOBaIMOHHBIE MPoTOKOIbl XNB 1 NB-Fi. Kommanuu npoussoast
cobcTBeHHOE O00OpyIOBaHWE, B TOM 4YHcie Oa3oBbie craHumu, a Takke LPWAN-monmymm mist
pPa3IMYHBIX CYETYMKOB M JATYUKOB. Takke HEKOTOPBIE POCCHHMCKHE MPOU3BOJAMTENM, Kak «Bera-
AOcomoT», TMPOM3BOAAT OTEYECTBEHHOE O0OpyAoBaHHe, paloTaroliee Ha HHOCTPAHHBIX

npoTokosax, Hampumep, LOraWAN. Dto HampaBieHuEe TakKe akTHBHO pa3BUBaeTca M Oyner
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pa3BuBaThca B Poccru mocpencTBOM JIOKAIM3alMK MTPOU3BOJCTBA OTEUECTBEHHOTO 000PYAOBaHNUS,
0a30BBIX CTAHIUU JJ PAOOTHI C TAHHBIM ITPOTOKOJIOM.
C uenbio onpenencHus KIHYEBBIX MHIYCTPUM JUIsl pa3BUTHUsI TEXHOJOTUI OecrpOBOAHOMN
CBs3M ObUIM MPOAHAIU3UPOBAHBI MOTPEOHOCTH BEAYIIMX OTCUECTBEHHBIX KOMIAHHWHA W3 MOJIHOTO
nepeunsi oTpacieir B coorBeTcTBUU ¢ OKBD/I-2, a Taxke BbIJENICHBI MOTCHIMAIBHBIE 00JIACTH
NPUMEHEHUS W TIPOBEACHA OKCIEpTHAs OICHKAa BO3MOXHBIX J(P(HEKTOB OT NPUMEHEHUS
CYIIECTBYIOIIUX pelIeHui Ha 0a3e TexHonoruu. B pe3ynapTare ObLIM OOO3HAUEHBI CIICIYIOIIHE
MPUOPUTETHBIE OTPACIH:
e JlesTenbHOCTH B 00J1aCTH HH(POPMAIIUH U CBSI3H;
e JloObIua mOJIE3HBIX UCKOMAEMBbIX;
e (OOpabaThIBaroIIKE TPOU3BOJICTBA;
e TpaHncnopTupoBKa U XpaHEHUE;
e Toprosus onToBasi U PO3HUYHAS; PEMOHT aBTOTPAHCTIOPTHBIX CPEACTB U MOTOLIUKIIOB;
e (obecrieueHne IEKTPUICCKON IHEPTUEH, TA30M U MTAPOM; KOHIUIIMOHUPOBAHUE BO3/IyXa;
e BogocHabGxkenue; BOJOOTBeIEHUE, OpraHu3anus cOopa ¥ YTHIM3ALHUU  OTXOJIOB,
JEeSITeNIbHOCTD T10 JIMKBUIALUY 3arPs3HEHHUIA;

e (CenbcKkoe, JIECHOE X03UCTBO, 0XOTa, PHIOOJIOBCTBO M PHIOOBOJICTBO.

B cBs3u ¢ HanmumeM CMEXHBIX (YHKIMOHAIBHBIX OOJIACTEH M MOTEHIMAIBHBIX pPEIICHUI
JUISL JTabHEHIIIeH AeTallbHOW OIEHKH YKOHOMHYECKUX TOKa3zaTesei kareropuu «BogocHabxeHue;
BOJIOOTBE/IEHUE, OpraHu3anus cOopa M YTHIM3ALMHM OTXOJOB, AESTEIbHOCTh MO JUKBUAALUHU
3arps3HeHui» u «ObecneueHne >IeKTPUYECKON IHEpruel, ra3oM U napoM; KOHIUIIMOHUPOBAHUE
Bo3ayxa» Obm  oObenuHeHbl B moarpymmy <«OKKX». JledrenpHOocTh 1O pEeMOHTY
AaBTOTPAHCHOPTHBIX CPEACTB MU MOTOLIMKIIOB B oTpaciu «Toprosis onToBas U po3HUYHAS; PEMOHT
ABTOTPAHCHOPTHBIX CPEACTB M MOTOLMKIIOB» ObUIa HCKIIOYEHA U3 MEpUMETpa JeTaJbHOIro
UCCIIEOBAaHMSI B CBSI3M C OrPAHMYEHHBIMHU NEPCIEKTHBAMM JUIsI TPUMEHEHMS TEXHOJIOTHH
OEeCIIPOBOTHOI CBSI3H.

AHanu3 BIUSHUS TEXHOJIOTHI O€CIIPOBOJHON CBSI3U Ha OTJIENbHBIE OTPACIIN MOAPa3yMEBAET
OLICHKY B pa3pe3e TakuxX Iokazareneil, kak «[exXHOJOoru4yeckoe JHIEPCTBO», «IKOHOMHUECKOE
pazButue» n «CounaabHbIA IPOrPECCH.

TexHoornueckoe TUIEPCTBO ONPENEISIETCS KaK HE3aBUCHUMOCTbh POCCUICKOTO CErMEHTa OT
3apyOeKHBIX PEIICHUN U TIOBBIIIEHHE YPOBHS KHOepOe30nacHOCTH KPUTHUECKON HHPPACTPYKTYPHI;
HKOHOMUYECKOE Pa3BUTHE OIpEAeNseTcs] KaK JOMOJHUTENbHAsT AIKOHOMUYECKasi IEHHOCTh (Cymma

JOMOJIHUTEIIPHOM HSKOHOMHMHU U BBIpyLIKI/I), NoJIydCHHasAs 3a CYCT BHCAPCHHUA TCXHOJOIMH
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0ecTpoBOTHOM CBSI3U; COLIMATIBHBIN MPOrPECC ONpeAesieTcs Kak BIUSHUE TEXHOJIOTMH Ha IIUPOKUI

MEPCUCHb PA3JIMYHBIX COIIUAJIBHBIX MmoKa3aTeleit.

TexHoJI0rN4ecKoe JJUAEPCTBO:

Cozanue 0Te4ecTBEHHON TENeKOMMYHMKAMOHHOM NpoayKuuu. [IoBbIIeHne HANEKHOCTH
u Ge3onacHocTy cucteM cBs3u. Co3laHue MHHOBALMOHHBIX IPOAYKTOB Ha 0ase pelieHuit
CILT. IToBbIeHNe HASIKHOCTH U Oe30nacHOCTH. [loBBIIIIEHNE JOCTYITHOCTH YCIIYT;

Poct uncina xommnanuii, HCMONB3YIOUIMX B CBOCH paboTe HOBBIE TEXHOJIOTMH IMPOU3BOJICTBA
Ha 0a3e TEeXHOJIOIHUH;

BHenpeHne COBpEeMEHHBIX METOAMK MPOU3BOJACTBA M KOHTPOJIS, HU(POBOE Mpennpusrue.
[ToBbIIeHNE MPOU3BOAUTEIBHOCTH TPY/a, HH(POBU3ALINS TIPOU3BO/ICTBA;

Brenpenwne 6ecripoBoanbix perrenuit s Smart-XKX (mokpsitue 1o 75%);

[ToBpIlIEHNE YIIPABISIEMOCTH U IPO3PAYHOCTH IPOLIECCOB 3a CUET BHEAPEHUSI COBPEMEHHBIX
CPEICTB, MO3BOJISIIOIIMX OTCIIEKUBATh B PEAIBHOM BPEMEHHU PacXOl PECYPCOB, YIIPABICHUE
VMH B pEKUME OHJIANH;

Poct mudpoBu3aimm TOprosiy, MOBBIIICHHE KA4eCTBA 00CTYKHUBAHHUS;

Breapenne 1muQpoBU3UPOBAHHBIX PEHICHUI TOPTOBIH, (pOPMUPOBAaHUE MIMPOKHUX KAHAIOB
CBSI3M JUIsl TOPTOBJIM U PELICHUI Ha UX OCHOBE;

BHenpenue CcoBpeMEHHBIX cuUcTeM cOopa Tenematuueckux JaHHbIX. CeTb cOopa
TEJIeMAaTUYECKUX JaHHBIX, MPEIOCTAaBIEHUE YCIYI CBSA3M Ha BCEX OCHOBHBIX Tpaccax
®enepanbHoro 3HaueHust. CokpalieHne NpocTOeB, BEI3BAHHBIX PEMOHTOM, aBapHUsIMU;
[MudpoBuzaysi TEXHOJIOTHYECKUX IPOLECCOB, MEPEBOJ B 3JIEKTPOHHBIM BUJ IPOLECCOB

YIIpaBJICHUA OTpaCIAMU.

IKxoHOMHYECKOE Pa3sBUTHC:

IIporHo3 SKOHOMHYECKOro pa3BUTUs OblT c(HOPMHPOBAH HAa OCHOBE MH(MOpMAIMMU U3

OTKPBITBIX MCTOYHHUKOB, OTYCTOB MCKIAYHAPOAHBIX KOHCAJITUHIOBBIX U AHAJIUTUYCCKHUX AI'CHTCTB,

CLIEHApHOTO aHaJu3a MPEANOCHIIOK U APAalBEpPOB PA3BUTHS PHIHKOB, HA KOTOPbIE BIUSET pa3BUTHE

TEXHOJOTUM OecHpOBOAHOM CBSI3M, a TaKKE DOKCIEPTHOW KOPPEKTUPOBKU U BepudUKamu

SKOHOMMYECKHX IOKazarenei Poccuiickon denepannu d3KCIepTaMH.

(DOpMI/IpOBaHI/IC HOBBIX TCJICKOMMYHUKAIUOHHBIX PBIHKOB W HPOJYKTOB pemeHI/Iﬁ. Pocrt
PBIHKA TCIICKOMMYHHUKAIITUOHHOT'O O60py,[IOBaHI/I$I pOCCHﬁCKOI‘O IMPONU3BOACTBA.
HpOI‘HOBI/IpyeMHﬁ CpCZ[HCl“OIIOBOﬁ MMpUPOCT OT Ppa3BUTHA TCXHOJIOTUUN 6CCHpOBOHHOﬁ CBA3U

B «/JlesiTenbHOCTD B 00acTi MH(pOpMAaTHU3aAIUHU U CBI3U» — Ha 14%);
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HudpoBuzamusi NpPOU3BOJACTBEHHBIX MPOIECCOB U, KakK CJIEACTBHE, IOBBIIICHUE
MIPOU3BOIUTENILHOCTH Tpyna. [IporHo3upyemblii CpeIHErol0BOM MPUPOCT OT Pa3BUTHL
TEeXHOJIOTHH OecrpoBoHOM cBsi3u B «IIpousBoacTeo» — Ha 0,40%;

CokpamieHrue OINEepalMoOHHBIX 3aTpaT 3a CUET BHEAPEHHUS CHCTEM 3HEPro-MEHEIKMEHTa,
SKOHOMHUHM BOJHBIX pecypcoB. IIporHozupyemslii CpeIHETOAOBOM MPUPOCT OT PA3BUTHS
TEXHOJOTHH OectipoBoaHOM cBsi3u B «KKX» — Ha 0,2%);

Hudposuzanus goructuyeckoil GyHKIuU, o0ecreueHne COKpalleHus 3aTpaT Ha EPEBO3KY,
MUHHMH3aLUs ~ npoctoeB  TpaHcmopra.  CokpamieHne  00beMOB — KOHTpadakxTa.
[Tporuo3upyemblii cpeIHEr0I0BOM MPUPOCT OT Pa3BUTHUSL TEXHOJIOTUU OECIIPOBOAHOMN CBSI3U
B «Toprosis onroBast 1 posanyHas» — Ha 0,6%;

[ToBbiieHue >PPEKTUBHOCTH YIPABICHUS TPAHCIIOPTOM, JOTHCTHKOW. [IporHo3mpyemblit
CPEIHErof0BOM  MPUPOCT OT  Pa3BUTHS  TEXHOJOTMH  OECHpOBOAHONW  CBSI3U B
«TpancnoprupoBka u xpanenue» — Ha 0,43%;

[ToBpIIeHUEe TPOU3BOAUTEIHFHOCTH TPYyZa, COKpAIICHHE 3aTpaT Ha €IWHUILY MPOXYKIUH.
[TporHo3upyeMbIii CpeTHETOIOBOM MPUPOCT OT PA3BUTHUS TEXHOJOTUU OCCIIPOBOIHON CBS3H

B «CeJbcKoe, JIECHOE X035HCTBO, 0X0Ta, PHIOOJIOBCTBO U PhIOOBOACTBO» — Ha 0,4%.

CoumanbHblii Mporpecc:

VYckopeHre MNOJKIYEHUS M LEHOBas JOCTYHNHOCTh IIMPOKONOJIOCHOTO MOOMIBHOIO
uHTepHeTa. [IporHosupyemoe yBelIWYEHHE IPOHUKHOBEHHS CEPBHCOB, B TOM YHCIE
rocyJapcTBeHHbIX yciayr, Ha 40%-80%;

[loBblieHne 6e30MacHOCTH  TpyAa Ha MPOU3BOJACTBE  BCIEACTBUE  ONTHUMM3ALUHU
IIPOM3BOJCTBEHHBIX IpoueccoB. IIporHozupyemoe cokpamieHue TpaBMaTh3Ma Ha
npousBojicTBe Ha 30%-80%;

CokpallileHne HEraTMBHOTO BO3ACMCTBHMS Ha OKpykaroulyro cpeay. [IporHosupyemoe
COKpallleHHe SHepro- U BojonotpedaeHus 1o 20%;

[ToBpIlIEHNE KaueCTBa YCIIYT JUIsl HACEIEHMS 3a CUET OTCIC)KMBAEMOCTH TOBAPOB HA KaXKJIOM
JTame  JIOTUCTMYECKOM  LEMOuYKW/  HCKIIOYEHHMs]  BO3MOXHOCTM  KOHTpadakra.
[Iporuo3upyemoe cokparnieHne KoHTpahakTHOU MPOAYKIIHH 10 YPoBHS <1%);

[loBpllIeHHEe KauecTBa YCIYr IIMPOKMM CJOSM HaceleHus 3a c4eT APPEKTHBHOTO
yIpaBieHUs] TPAHCHOPTHBIMU MOTOKAaM, BBIPaXEHHOE B CHI)KEHHU CTOMMOCTU IEPEBO3KU
TOBApOB I KOHEYHBIX TOTpeOuTeNeil;

IMonkmouenue 100% cenabcKUX pallOHOB K COBPEMEHHBIM MOOWIIBHBIM IIaTdopmam, 4To
MO3BOJIMT UM TOJYy4aTh MHGOPMALMIO O BO3JENBIBAHMM BaXXHBIX KYIbTYp, Pa3BEeJCHUU

CKOTA4, a TAKXKC YJIy4dllaTh MOKa3aTeJIn NPOAYKTHBHOCTU B c/x CCKTOpC.
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D¢ heKTsl 0T UCTOJIB30BAHUS TEXHOJIOTHH O€CIIPOBOHON CBS3M OyIyT 3aBUCETHh OT YPOBHS
CIIpoca Ha HOBBIC MPOJYKTHI, B OCOOCHHOCTH OTEYECTBEHHOTO MPOM3BOJICTBA, 00BEMBI BHEIPECHUN

C LIEIbI0 ONTHMHU3ALUU OU3HEC-TIPOLIECCOB M YBEITNYCHUS BBIPYUKH.

KutoueBble pbIHOYHBbIE TeHAEHUMHU U ApaiiBepbl Pa3BUTHS TEXHOJIOTHH:

Pa3Butue TexHomOrHMi OECTIPOBOAHON CBSI3M O0YCIIABIMBACTCS OTACIBHBIMU TEHICHIMSIMU
U JpaiiBepamMH, KOTOpbI€ 3aJalOT MPEACTaBIEHUE O IOTEHUUAIBHOM CHPOCE M PBIHOYHBIX
MOTPEOHOCTSX.

Tak, paccMaTpuBaemble cyoTexHonoruu 6ecripoBoanoit cszn WAN obecniedaT poct pelHKa
MOOWJIBHBIX M HOCHUMBIX YCTPOWCTB 3@ CUET BHEAPEHHS HOBBIX CEPBUCOB IJIOOAIBHOTO YPOBHS,
TaKUX KaK MacCOBbI€ MAIIMHHbIE KOMMYHUKAIIUK 1 KPUTUUYECKU BAXKHBIE CEPBUCHI CO CBEPXHHU3KON
3aniepkkoi. Takxke 3TO0 oOecrneyuT pocT pbIHKA M KOJIMYECTBA MPEIOCTABISEMbIX YCIYT 3a CUET
paciIMpeHusl BO3MOXKHOCTEH KOMMYHUKALIMU B pa3pe3e YBEJIWYEHHS IMPOIYCKHON CrocOoOHOCTU
MOOWJIBHOW CETH W YMEHBIIEHHs 3alepeKk mnepenaun wuHpopmanuu. IIporHosumpyercs, 4TO
COBOKYIHBIN cpeanerogoBoit Temn pocta 5G B Poccuiickoit @enepaunu coctaBut 74% B roj, 4TO
3HAYUTENIBHO NPEBOCXOAUT MUPOBOH Mokazarens — 34 %.

CyOrexnomorun OecripoBognoii  cBsi3m LPWAN  pacmmpst BO3MOKHOCTH —TEKYIIHUX
MOJIXOJI0B K ONTHUMM3AIMK POU3BOACTBEHHBIX 3aTpaT 3a CYET MACCOBOI0 BHEAPEHUS PEIICHUN IS
CBSI3U YCTPOWCTB HPOMBILIUIEHHOIO WHTepHeTa. bosbmiass 4acTh J100aBICHHONH SKOHOMMYECKON
BBITOJIbI OyzAeT uaTu kak pas ot cereir LPWAN 3a cuer macmtaOHOro BHeApeHHUs! OECIPOBOAHBIX
YCTPOMCTB cOOpa TaHHBIX B MPOMBIILIEHHOCTH, 100bI14e, sHepreTrke u KKX.

Cyotexnomorun  WLAN pacummpst peiHOK  yctpoiictB Wi-Fi BHeJIpeHHEM HOBOTO
nporokona Wi-Fi 6, a Takke cO31aayT HOBBIA CErMEHT PBIHKA YCTPOWCTB, MOJICPKUBAFOLIMX
texHosoruto Li-Fi.

OcHoBHbIM ApaiiBepoM PAN sBisieTcs cripoc Ha 3HaUMTENbHOE PACHIMPEHHUE U BHEJIPEHUE
RFID uumnoB B Toprosiie 3a c4eT NPUMEHAEMON MapKUPOBKH TOBApOB, TEM CAMbIM, OIITUMU3UPOBAB
3aTpaThl Ha JIOTUCTHUKY.

Cyo0texnonorun CTC sBnstorcst ocHoBor noctikenus 100% obecrniedeHus 10CcTyna K CeTH
MHTEPHET U CBS3M B MAJIOHACEICHHBIX pallOHaX, Ha MOJBMKHBIX O0BEKTAaX M i KOPHOPATUBHBIX
pemIeHni B 00JaCTH «ITOCISTHEH MU,

Cuneprerunveckue 3pPexrsl:

Beinenennsle  cyOTE€XHOJIOTMM  OECIIPOBOJHOM  CBsI3M  00JaNalOT  CHHEPreTUYECKUMHU
apdexTaMu ¢ APYTUMH «CKBO3HBIMH» LU(GPOBBIMU TEXHOJIOTUSMH. bonee Toro, yxe cerogs
CYLIECTBYET psJ MIPOEKTOB, MOJATBEPKIAIOUINX BaKHOCTh B3aUMOJEWCTBUS BBILICYKa3aHHBIX

TEXHOJIOTUH.
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Cunepretudyeckuid 3Q¢heKT TEXHOIOTHH OECIPOBOTHON CBSA3M MOXKET OBITh JTOCTHUTHYT
COBMECTHO CO «CKBO3HOI» Iu(ppoBol TexHomorueil «HoBble MPOU3BOJCTBEHHBIC TEXHOJIOTHUU B
qacth cyOrexHonoruu «llmaTtdopmpl MPOMBINUIEHHOTO WHTEPHETa», B pPaMKax KOTOpPOU
OecripoBO/iHas CBsA3b SBISIETCS 0a3uCOM JUIsl HOCTPOEHHUS CETeHl NPOMBIIIJICHHOTO WHTEpHETa,
IOJY4YEeHUsl JaHHBIX C JaTYUKOB U OOOpyHOBaHMs, a Takxke oOecneunmBaer MmaccoBble [oT-
KOMMYHHMKAIIMM, B TOM YHCJE 32 CUET CHYyTHUKOBOM cBs3u. [Ipu 3tom 5G obecneuut pasButue
IPOMBIIIICHHOTO MHTEepHEeTa 3a CYeT IMPeOCTaBICHUs] BO3MOXKHOCTH PabOThI A0 1 MIIH 1aTYMKOB
Ha kM2, JlOMONHMTENbHO, OECpOBOAHAS CBA3b CTAHET OCHOBOW Ui CO3JAHMS TIONHOCTHIO
ABTOMATU3UPOBAHHOIO  IPOM3BOACTBA HAa MNPEANPHUATHAX C  BO3MOXKHOCTBIO  IIepefadu
HEOOXOIUMBIX OOBEMOB JaHHBIX IS JIOKAJbHBIX IIEHTPOB, YTO SBIAETCS IMOTEHIHAIBHON
cuHeprueil ¢ cyorexHonorue «TeXHoIoruu «yMHOT0» IIPOU3BOJICTBAY.

Taxke cunepretnueckuii 3¢ddexkr TexHomorui OecrpoBOIHON CBA3U MOXKET ObITh
JOCTUTHYT CO «CKBO3HON» IM(poBOi TexHonorueil «VCKyCCTBEHHBIM HMHTEIEKT», TaK Kak
OecripoBoiHas CBsI3b HEoOXoauMa Juisd obecriedeHust Oosiee ObICTpOl nepesaun OOJIbIIMX 00BEMOB
JAHHBIX, TpeOyeMbIX sl OOY4YeHHs QITOPHUTMOB HMCKYCCTBEHHOTO WHTEIUIEKTa W IPUHSATHA
pELIEHUI aIrOPUTMAaMM UCKYCCTBEHHOT'O MHTEIIJIEKTA, a TAKXKE JUIsl aBTOMaTHYECKOIO YIIPaBJICHHUS
TaKMMHM [TIOTOKAMH JaHHBIX.

Puckyn m BO3MOKHBbIe OTPaHUYEHUS] PA3BUTHSA 32/1€J10B 110 TEXHOJOTHU OeclipoBOIHOM

CBA3H:

Jlns peanu3any NOTEHIMANa pa3paboTOK B OOJIACTH TEXHOJOIMH OeCHpOBOJHOM CBA3M B
Poccun HEOOX0MMO CHATHE/CHUKEHUE PsiJia PETYISITOPHBIX, TEXHOJIOIMYECKHX, IKOHOMUYECKHX,
Hay4HbIX, KaJpOBBIX OapbepoB M OrpaHUYEHUH, COCPKHUBAIOIUX pa3BUTHE TEXHOJIOIHUU.
HeoOxonuMo ~ y4uTBIBaTH  COBPEMEHHYIO  TIEOMOJIMTHYECKYH0  OOCTAaHOBKY,  HECYILYIO
NOTEHLIMAJIbHbIE PUCKU MH(OPMALMOHHON 0€30IaCHOCTH B YacCTH HMCIOJIb3YEMOI'0 MPOrpPaMMHOIO
o0ecrieyeHus, CpeCTB 3allUThl IEPCOHATBHBIX JaHHBIX aOOHEHTOB U oOopyaoBaHus cereit 5G, a
TaK)K€ BO3MOXHBIE OIPAaHMYEHMsI Ha IIOCTaBKy KIIIOYEBBIX KOMIIOHEHTOB M MOJIyJed Ha
tepputoputro Poccniickoit denepanun.

B perynsropHoit chepe Hanbonee akTyalbHBIM M TPEOYIOIIMM pEIIEHUs OCTAETCs BOMPOC
neuuuTa paguoyacTOTHOTO pecypca B MPHOPUTETHBIX MOJI0CAX PaJAMOYacTOT Ul Pa3BUTHUS CETel
cBsi3u 5SG. [IpuopuTeTHBIMH MoOJIOCaMu paguodactot spisercs nuanason 3400-3800 MI'n u cniekTp
4acTOT MUQPOBOTO TeieBUaAcHUs B auamna3one 694-800 MI'1. B HacTosmuii MOMEHT YacTOTHBIC
JMana3oHbl, B KOTOPBIX IJIAHUPYETCS Pa3BEPThIBAHUE CETEH HOBOTO IMOKOJIEHUS CBSI3U, 3aHSTHI
PEUMYIIECTBEHHO Paguo31eKTpoHHbIMU cucteMamu (POC) gpukcupoBaHHONM CITyTHUKOBOW CBSI3U

pPa3InIHOTO HA3HAYCHUA (HpaBI/ITeHBCTBCHHOﬁ n rpancnchxoﬁ). AHBTCpHaTI/IBHHM JArUaria3oHoOM
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yacToT jus pasBeprhiBanus cereil 5G/IMT-2020 moxer sBasThes auanaszon 4,4 - 5 T'T'u. JlanHbrit
JIMara3oH MOAXOJUT JJIsi OpraHU3alMy MOKPBITUS B pailoHaX C BBHICOKOH IUIOTHOCTHIO Tpaduka Ha
0a3e CyIIeCTBYIOIIMX IUIOMAA0K U TMOJJISPKKY OCHOBHOro Habopa ycmyr 5SG/IMT-2020,
o0ecreuynBaroIIero JOCTyl K MYJIbTUMEIUHHOMY KOHTEHTY, yClIyraM U JaHHBIM, a TakKkKe
«0o0MavyHBIM» cepBHCaM M pa3zHooOpasHbIM yciayram [oT/M2M/D2D. Taxxke ciaeayeT BbLICIUTH
HU3KAWA  YPOBEHb pa3BUTUS HOPMATUBHOM 0a3bl B  4YacTH  ONPEIEICHUS CAHUTAPHO-
SMUJIEMUOJIOTHYECKUX TPEeOOBAHMI, OTCYTCTBHSI COOTBETCTBYIOIIMX TEXHOJOTHSM HOPM H
crangapToB denepaibHON CIyX Obl MO TEXHUYECKOMY M JKCHOPTHOMY KOHTPOJIIO, OTCYTCTBUS
pemieHuil  1'OCyapCTBEHHOW KOMHCCHM 10  PaJd04YacTOTaM, OTCYTCTBUSL — PErYJISITOPHOMN
OTIpeNieNIeHHOCTH B yacTu ceprudukanuu odopynosanus 5SG u LPWAN u cucrem uaeHTudukanmm
yctpoiicte LPWAN.

Habmionaemasi 3aBUCHMOCTh OT BHEIIHMX IIOCTaBIIMKOB TEXHOJIOTUH U TEXHUYECKHX
pelIeHui, OrpaHUYEeHUs IO COBMECTUMOCTH OOOPYIOBAaHMS PAa3IMYHBIX MHOCTPAHHBIX BEHAOPOB,
JOMHHHUPYIOIIAX HAa POCCHMCKOM pBIHKE TEXHOJOTHH OECHpOBOJHOH CBSI3U  JAUKTYIOT
HEOOXOJMMOCTh DPAa3BUTHSI HAIIMOHAJIBHOW TEXHOJOTHMYECKOW 0a3bl, KOHKYPEHTOCIIOCOOHOH 10
XapaKTEepUCTUKAM U LICHE.

Cpenu 5KOHOMHYECKHX 0apbepoB 0OCOOCHHO BBIIETSIOTCS BHICOKAsI CTOUMOCTD BHEAPEHUS U
CJIO)KHOCTBH OLIEHKH H/MJIM COTIOCTAaBUMOCTH 3KOHOMHUYECKOro 3¢ddexra ot BHenpenus. CTOUMOCTD
BHE/IPECHHUS TEXHOJIOTHM MOXKET B TOM YHCIE ONpPEACNAThCS OyIyIMM BBIOOPOM KOHIETIIUU
pa3BEpTHIBAHUS CETEH CBSI3M HOBOT'O IMOKOJIEHUS.

Crout Takke OTMETUTh BO3MOXKHBIE COLIMAJIBHBIE PUCKH BHEAPEHUS] TEXHOJOTUHU, CPEIU
KOTOPBIX CIEAYeT BBIIETUTh BO3MOKHOCTh YCWIICHHS LH(PPOBOTO HEPABEHCTBAa, OCOOEHHO B
OTHOUIIEHUHU TOPOJICKOIO U CEIbCKOTO HACENIEHUs, a TaK)K€ PHCK MEpPBOHAYAJIbHOTO CHU)XEHMSA
KayecTBa OOCITYXMBAaHUS KIMEHTOB B YacTH MPEJOCTaBIEHHUS YCIYr CBS3M, BO3MOXHOIO Ha
HayaJIbHBIX ATarax pa3BEPTHIBAHUS CETEH.

K HayuHBIM OrpaHUYeHHSIM, CIHOCOOHBIM CY3UTh Pa3BUTHE TEXHOJIOTHH OECIpOBOIHOM
cBsa3u B Poccum, otHOcATcs HepoctaTtoyHOCTh pa3BuTuss HUOKP 1o pbIHOUHBIX HPOAYKTOB MU
pelieHni, KOJIMYecTBa 3allaTeHTOBAaHHBIX Pa3pab0TOK, HAyYHBIX MyOJIUKaluii, BKitoueHus: Poccun
B MHUPOBOW HAYYHBIH TUCKYpC B cdepe TexXHONOorui OecrpoBOmHON cBs3u. OTMmedaeTcs ocTpas
HEXBaTKa KBaJTU(UIIMPOBAHHBIX KAaJpPOB — CHUTYAI[MH, KOTJa MPHU MMEIOIIEMCS B CTpaHE YpOBHE
HCCJIEIOBATENIbCKUX KOMIIETEHIIMI W HayuyHBIX 3a/I€JI0B, CYIIECTBYIOIIMN KaJpOBBIA pe3epB
«TEePEeKyIaeTy WHOCTPAHHBIN MPOW3BOAUTENh. HeoOXoauM HOBBI YpOBEHb B3aUMOJCHCTBHUS C
MEXIYHAPOJAHBIMUA OPraHU3ALMIMH, 3aHUMAIOLIIUMUCS CTAHIAPTU3ALMEN TEIEKOMMYHUKAIIMOHHBIX

TEXHOJIOTHI HOBOTO MoKosieHus (Hanpumep, 3GPP).
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2. Tekylee cOCTOSIHUE M 1leJieBble MoKa3aTeau pa3Butus 10 2021 u 2024 roxa

Tabmuua 2 — IeneBbie nokazarenu pazsutist WAN

2019

2021

2024

5G

Texnonozuweckue noxkazamenu

BEImonHeHNe 0Te4eCTBEHHBIM 000pyIOBaHIEM U
I1O ypoBus pagnonoctymna 5SG-NR MUHEMaIBEHBIX
TpeOoBaHMil B 00beMe criennhUKAITIA

3GPP rel.15
(B yacTH cepBHCOB
eMBB)

3GPP rel.16

(B yacTH cepBUCOB
eMBB, URLLC,
mMTC)

Iloka3arens YI'T nist oTeuecTBEHHOTO
obopynosanus u [10 ypoBHs paguonoctyma 5G-
NR

7-8

8-9

BEImonHeHNe 0Te4eCTBEHHBIM 000pyI0BaHIEM U
I1O ypoBHs omopHoit cetu (siapa cetn) SG-CN
MHUHUMAJIBHBIX TpeOOBaHUil B 00beMe
cnenuduKanui

3GPP rel.15

3GPP rel.16

[Tokazatens YI'T nyst oreuecTBEHHOTO
00opynoBanus ypoBHs onopHoii ceti SG-CN

6-7

7-8

DKonomuueckue nokazameinu

Jons abOHEHTOB, HCTIOB3YIONINX YCIyTH ceTh 5G
B Poccuiickoit ®enepanuu

0%

>2%

>10%

KonmdecTBO HaceneHHBIX MyHKTOB (TOPOJIOB,
HacCeJIeHHEM He MeHee | MITH 4ell.) ¢ MOKPBITHEM
5G

(B wactr 2024 r. — cornacHO (heneparsHOMY
npoexty «MHbopMannoHHas HHYPACTPYKTYpay)

10

PrHOwHas monst o6opynosanus u I10 ms cetn 5G,
umeroutero craryc TOPIT

0%

5,5%

10%

Jlo7s NCnoIp30BaHUs BUPTYAIbHBIX (PYHKITHI
ornopHoii cetn 5G oTedecTBeHHOI pa3pabOTKU Ha
ceTH oneparopoB cBs3H B Poccuiickoit denepannun

0%

5,5%

10%

KommdecTBo NMunoOTHBIX 30H Ha OCHOBE
pa3pa6aTLIBaeM0r0 OTCYCCTBCHHOI'O 060pyI[OBaHI/I$I

15

25

KOHH‘IGCTBO OTPACJICBBIX MUJIOTHBIX MPOCKTOB Ha
OCHOBE pa3padaThIBAEMOI0 OTEYECTBEHHOTO
obopymoBaHus

10

15

LTE

Texnonozuueckue nokazamenu

BrInoiHeHHe 0TeYeCTBEHHBIM 000PYAOBaHHEM U
T1O yposus paguonoctyna LTE MuHUMANBHBIX
TpeboBaHui B 00beMe crienuGuKamii

3GPP rel.13

3GPP Rel.15

3GPP Rel .16

Tlokazarens YI'T nnst oreuecTBEHHOTO
ob6opynoBanus u I10 yposust paguogoctymna LTE

7-8

8-9

DKkonomuueckue nokazameinu

PrrHOYHAS 10111 000PYAOBAHUS YPOBHS
paauonoctymna, umerouiero craryc TOPII

3%

5,5%

10%
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Ta6mmma 1. [{eneBsie mokazarenu pazsutust LPWAN

2019

2021

2024

LoRaWAN

DKkoHoMuueckue nokazamenu

PriHOYHAS 10 cCEeTEBOro 000PYyIOBAHUS,
umetomtero craryc TOPII, cpenu
000pyIOBaHUS TAaHHOTO CTaHAApTa

25%

50%

KonnuecTBO 0TE€UECTBEHHBIX MIATHOPM
cbopa JaHHBIX

10

15

> 30

KonuvecTBO OTpacieBbIX MAIOTHBIX
MPOEKTOB Ha OCHOBE pa3pabaThiBaeMOro
OTEYECTBEHHOTO 000PyIOBaHUS

10

15

KonmuecTtBo npousBoauTenei
OTEYECTBEHHOIO OKOHEYHOI'0/CETEBOTO
obopynoBanus ¢ mogaepxkkoit LORaWAN

NB-loT

Texunonozcuueckue noxkazamenu

BelInonHeHHE 0TEUECTBEHHBIM
000pyI0OBaHUEM MUHUMAIBHBIX TPEOOBaHUIA
K CETEBOMY 000pY/JI0BaHHIO B 00BbeME
cnenuduKanui

3GPP rel.13

3GPP rel.15

3GPP rel.16

DKoHOMUYecKue nokazamenu

PriHOYHAS OIS ceTeBOro 000pyIOBaHUS,
umetoutero craryc TOPII, cpenu
000pyIoBaHus JAHHOTO CTaHIapTa

25%

50%

KonmuecTBo npousBouTenei
OTEUECTBEHHOT0 OKOHEYHOTO/CETEBOTO
obopymoBaHus

KommaectBo OTPACJICBbIX MHJIOTHBIX
IIPOCKTOB HA OCHOBEC pa3pa6aTLIBaeM0r0
OTCYCCTBCHHOI'O O60py,I[OBaHI/I$I

10

15

XNB/NB-Fi

Texnonozuueckue noxkazamenu

BeinonHenue 060pyioBaHueM
MUHHMAJIBHBIX TPEOOBaHUN K CETEBOMY
06opynoBaHuIo B 00beMe crierduKaui

CooTtBercTBHE
aKTyaJIbHOM Bepcuu
creruQuKanuu

CooTBeTcTBHE
aKTyaJIbHOH Bepcuu
cnenuduKauu

CootBercTBHE
aKTyaJIbHOH Bepcuu
crenupuKauu

DKkoHoMuueckue nokazamenu

PbIHOYHAS OIS CETEBOrO 000PYI0BAHUS,
nmetoriero craryc TOPII, cpenu
000pyIOBaHUsI JaHHOTO CTaHAapTa

25%

50%

KonuuectBo npousBoaureneit
OTEYECTBEHHOTO OKOHEYHOI0/CETEBOI0
000pyI0BaHUs

KonngectBo oTpacineBbIX NUIOTHBIX
MPOEKTOB Ha OCHOBE pa3padaThIBAEMOT0O
OTEYECTBEHHOTO 000PYIOBaHHSA

10

15




16

2019 2021 2024
KonmuecTBo 0T€ueCTBEHHBIX IUIATHOPM 3 5 >7
cOopa JaHHBIX
Ta6mmma 3 — IleneBbie nokazarenu pazputust PAN (RFID)
2019 2021 2024
Texnonoeuueckue nOKa3ameiu
IMoxkasarens BexoaHo# MomHoctr RFID UHF- -13/-16 dBm -20/-23 dBm <-26 dBm

METOK OTE€4YECTBEHHOTO MPOU3BO/ICTBA
(3armucw/9TeHHE)

Hammane kpunrorpadnaeckoit 3amuTsl OT
yrenuns/3amucu HF m UHF metox ¢

3amuTa mapoiem

C UCIOJIB30BaHUEM
Kpunroximoda 128

C UCIoabp30BaHUEM
KpHUITOKIIO4Ya 256

HCIIOJIb30BAHUEM KPHUIITOKIIOYA our our
Dkonomuueckue noxazamenu
Hons RFID-mapkupyemMbIX TOBapOB MacCOBOTO <0,1% He menee He menee
CerMeHTa 5% 10%
Hons RFID-MapkupyeMbIx TOBapOB <1% He menee He menee
MIPOMBIIIJIEHHOTO HAa3HAYCHUSI 3% 5%
Ta6mmma 4 — IleneBple nokazarenu pazputuss WLAN

| 2019 | 2021 | 2024
Wi-Fi
Texnonozuueckue noxkazamen
BrImonHeHne oTe4ecTBEHHBIM 000pyI0BaHHEM - CootBeTcTBHE CootBeTcTBHE
MHUHHMAJIbHBIX TPEOOBAHUN K CETEBOMY aKTyaJIbHOI BEpCHH | aKTyalbHOH Bepcuu
000pyIOBaHUIO B 00BeMe crielinUKAIIIi IEEE 802.11ax IEEE 802.11ax
OKoHOMUUeCKue noxkazamenu
Prirounas noist cereBoro obopyaosanus Wi-Fi 6, | 0% 5% 25%
UCIIONB3YIoLero oTedecTBeHHoe [10
PrIHOYHAs 1071 ceTEeBOro 000py/I0BaHMS, 0% 5% 15%
umeromtero craryc TOPIT
KonmvecTBO IPOM3BOIUTEINEH OTEYECTBEHHOTO - 2 4
cereBoro obopyaosanus Wi-Fi 6
Li-Fi
Texnonocuueckue nokazamenu
Brinonnenne MUHIMAIBHBIX TPEOOBAaHUN K - CootBeTcTBHE CootBeTcTBHE
CETeBOMY 00OPYIOBaHHIO B 00BeMe TpeOOBaHMIHA aKTyaJbHOI BEpCHH | aKTyaJbHOI BepCHU
cnenuduKanui IEEE 802.11bb |IEEE 802.11bb
Okonomuyeckue nokazamenu
PeiHounas moss cereBoro obopynosanust Li-Fi, 0% 5% 25%
UCIoJb3ylolero oreyectseHHoe 10
PrrHOUYHAs 107151 ceTeBOr0 00OPYIOBaHUS, 0% 5% 15%

nmeromtero craryc TOPIT
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2019

2021

2024

KonuuecTBO Mpon3BoauTENeH OTEYECTBEHHOTO
cereBoro obopynaosanus Li-Fi

Ta6ymma 5 — IleneBbie mokazatenu pa3BuTHsI CITyTHUKOBBIX TEXHOJIOTHUIN CBSI3U

2018

2021

2024

CITyTHUKOBBIH ITUPOKOITOIOCHBINA JOCTYI

Texuonozuueckue noxkazamenu

Kommepueckuii 1ocTyn ¢ NpeAeabHOU CKOPOCThIO
B ipsimoM kaHaie (VSAT), Mout/c

15

Pa3paboTaHbl M SKCIUTYaTHPYIOTCSI pOCCUICKHE
VSAT mnatdopmsl

OroHnomuueckue nokasamenu

I[OCTI/IFHyTLI LCHOBBIC ITOKA3aTCIIN
HPEIOCTABICHHS YCITYTH, COOTBETCTBYIOLINE
AHAJIOTMYHBIM IIOKA3aTCJIsIM B HA3€EMHBIX CCTAX
(aboHeHTCKas IIIaTa)

600 pyGueii /
YCTPOMICTBO

CITyTHUKOBBIIf HHTEPHET Bellel

Texunonozuueckue nokazamenu

IIpenocrasnenue cepucos 10T Beime 50 rpaxycos
CEBEPHOU IHUPOTHL

IIpucyrcrByer

KonmuecTBO MOAKIIIOYEHHBIX a00HEHTCKUX
ycrpoticts 10T Ha Teppuropun Poccuiickoit
Denepanuu

100 000

Kommepueckuii foctyn ¢ npeaeabHON CKOPOCThIO
B CETSX MOJABIKHOM cryTHHKOBOM cBsizu (IICC),
Mowurt/c

0,064

0,256

DKkoHoMuueckue nokazamenu

[{enoBoii mokaszaTenb yCIyru CIIyTHUKOBOIO
WHTEpHEeTA BeIleH SKBUBAJICHTEH aHAIOTHIHOMY
MOKA3aTEeNI0 B COTOBBIX CETAX

250 py6. / maTuux

JloCTUTHYTHI IIEHOBBIE TIOKAa3aTEeNH /IS
AOOHEHTCKUX YCTPOHCTB (paJIioTEeXHNIECKUH
MOJIyJIb), MICHTUYHBIE ITOKa3aTesIM a00OHEHTCKUX
YCTPOMCTB B HA3EMHBIX CETAX

110 ThIC. pYO. /
YCTPOMCTBO
(T'omerr)

110 TsIC. PYO. /
YCTPOMCTBO
(T"omerr)

1 TBIC. PYO. /
YCTPOMCTBO
(Mapadom 10T)

3. TexHoioruyecKue 3alavuM 1 MPEAJIOKCHUSA 110 UX PCIICHUIO, 0:KHIaeMbIi pe3yJjbTart
INPUMEHECHUSA MEP, NIpeAIaracMbi€¢ HHCTPYMCHTDI

B mensx MoCTHKEHUS! YCTaHOBJIEHHBIX TEXHOJIOTHYECKHX W IKOHOMHYECKHX ITOKa3aTeleit
Pa3BUTHS TEXHOJIOTUU OECIPOBOIHOM CBA3M OBLI pa3pabOTaH KOMILUIEKC TEXHOJIOTUYECKUX 3ajayd U
IPEUIOKEHUH Mo UX pemeHuto. JlaHHble MHUIIMATHBBI HANpaBJIEHbl Ha CO3JaHHUE M IMOJITOTOBKY
TpedyeMoil HHPPACTPYKTYpHI AJIsl YCIIEIIHOTO U ONEPaTUBHOTO BHEAPEHHS HOBEHIINUX TEXHOJIOTHH
OecpoBOTHON  CBsI3M,  pa3pabOTKy  HEOOXOAMUMBIX  TEXHOJIOTHUYECKHMX  KOMIIOHEHTOB,
o0ecreunBaroX MOJHOIIEHHOEe (YHKIIMOHUPOBAHUE PEIICHHU Ha 0a3e CyOTEXHOJOTHH, a TaKXke

Ha CO3JaHHUC U Pa3BUTHUC OTCUCCTBCHHOI'O IIPOrpaMMHOI0 obecrieueHHsT U CTUMYJIMPOBAHUC
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BHEAPECHUSI TEXHOJOIMU B OTpaciv SKOHOMHUKH Poccuiickoil denepanvu W MPEICTABICHBI B
MOPSIIKE TPUOPUTETHOCTH PEIICHUsSI TEXHOJOTUYECKHUX 3a/7a4 W MPEOJOJICHUSI TEXHOJIOTHYECKIX
OapbepoB:
1. PasButme pemenus 5G B pamkax cyorexnosorun WAN:
e KoHBepcus painovacTOTHOTO CIIEKTPA;
e PaspaboTka Habopa BUPTyaIbHBIX (DYHKIIMI OMOPHOM ceTH (siapa cetn) 5SG, mudpoBbIx
maThopm;
e Pa3paboTka OTEUECTBEHHBIX PEIICHHH CETH PaaHOI0CTyNa (aHTEHH, pajuo MOIYJICH,
[EHTPAILHBIX MOYJICH M MOJTyJICH pacIpeieieHus ),

e Pazpaborka DKb 0TeuecTBEHHOTO MPOU3BOJICTBA, B TOM YHUCIIE CETEBBIX IMPOLIECCOPOB.

2. PasBurue cyorexnomorun LPWAN:

e Pazpaborka oredyectBeHHBIX RF-momyneit (RF-chip) ans mocryma k cersiMm CBsi3u
crangaptoB NB-I0T/LTE-MTC cat.0/1;

e Pa3paboTka YHUNOB, TPAaHCHBEPOB JUIA Oa30BBIX CTAHIMA M MOIYJEH IaTYNKOB
npotokosioB cereit XNB, NB-Fi;

e PazpaboTka OKOHEYHOTO O0OpyHOBaHHMsS  JocTyma, cOopa TmapameTpoB ¢
JATYNKOB/YIPABJICHUS MCIIOJHUTEIFHBIMA MEXaHU3MaMHU JUIsI Pa0OTHI B CETSAX CBS3U
crangaptoB NB-10T/LTE-MTC,;

e PazpaboTka OKOHEYHOro OOOpYyAOBaHMS  JlocTyma, cOopa mapamMeTpoB ¢

,[[aT‘lI/IKOB/yrIpaBHCHI/IH HUCIIOJJHUTCIbHBIMHU MEXaHU3MaMH IJIs pa6OTBI B CCTAX CBA3U

crangaproB XNB, NB-Fi.

3. PasBurtue pemenuns Wi-Fi B pamkax cyorexnonorun WLAN:

e Pa3pa0oTka U pa3BUTHE OTEYECTBEHHOTO MPOrpaMMHOro odecrieuenus: B Wi-Fi 6.

4. Pa3surue pemenus LTE B pamkax cyorexnonorun WAN:

e [loaroroBka aeicTByroneil HHGPACTPYKTYpHI AJIs pa3BUTHUS CeTeH 5-TO MOKOJCHHUS.

5. PasBurtue pemenus Li-Fi B pamkax cyorexnomorun WLAN:
e Pa3paborka u pa3BUTHE OTEUECTBEHHOIO MPOTPAMMHOIO  OOecHedeHus Hu

00opyIoBaHUS.

6. Passurue pemenus RFID B pamkax cyorexnonoruu PAN:
e Pa3paboTka TeXHOJOTMHU MPOU3BOACTBA BbICOKOUYBCTBUTENBHBIX UHF-Mukpocxem;

e Pazpabotka kpunrorpaduyueckux comporeccopon st PU-meTok.

7. PaszButue cyorexnonoruu CTC:
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e Cosmanne cucremsl cnyrHukooro IIITJI Ha OCHOBE BBICOKOIJUIMINTHYECKHX
CIYyTHUKOB U oOecnedenue npenocrasineHus yciayr IIIIJ[ B ceBepHBIX permonHax
Poccun;

e Co3znganue r06aIbHON HU3KOOPOUTANIBHOW cHcTeMbl cryTHHKoBoro I0T Ha ocHoBe
MUKPOCITYTHUKOB.

TexHonmornyeckue 3aaa4u MOCTPOCHUS U pa3BepThiBaHus B Poccuiickon Penepanuu cereu
ce3u  SG/IMT-2020 u TtexHonoruun «VHTEepHeTa BemieH» MOJDKHBI PEIIAThCS € YYETOM
paszpabotanHbix MuHkoMcBs3bi0 Poccun u cormacoBanHbix @CBb Poccum mpoekra «KoHuenmmm
coznanus u passutus cereit SG/IMT-2020 B Poccuiickoii @enepanun» u «KoHIENIINU TOCTPOCHUS
U pa3BUTHS OecnpoBOgHBIX cerell cBsa3u «MHTepHeTra Bemieil» Ha Tepputopun Poccuiickoit

Oenepanuny» (yTBepkaeHa npukazom MunkomcBszu Poccun ot 29 mapra 2019 r. Ne 113).



Tabnuna 6 — HanpasiieHus1, 3Tansl 1 MEPONIPUSITHS 110 PELIEHUIO TEXHOJIOTUYECKUX 3a/1a4

Ne Heo0xonnmblie MeporipusiTus (JeHCTBHSA) O’kumaeMblil pe3ynbTaT ¢ YKa3aHHEM XapaKTePUCTUKU Cpox [peanaraemsrit OTBETCTBEHHEIE
n/m TI0 PEIICHHIO TEXHOJIOTHIECKON 3a/1a9u peanu3anyy | WHCTPYMEHT HOAJICPIKKA orepaTophl Mep
HOJJICPKKH
1. Cyo0Texnogorusa: WAN
1.1 TexHosornuyeckast 3axaya: Pazpa6orka 3jieMeHTOB ONIOPHOIi ceTH (Apa MOOMJIBHOIO ONIepPaTOpPa CBA3U)
1.1.1 | Jlokanmu3amus u pa3paboTka BUPTyalnbHBIX | Pa3paboTana mporpaMMHas cucTeMa KOHQUTYpAIH 1 2019-2020 | ITommep»kka KOMIAHHK- AO «PBK»
ceTeBhIX QpyHKUit onopHoit cetn SG—CN, | MOHUTOpHHTA OMONINOTEKN BUPTYaTbHBIX CETEBBIX JUIEPOB
B coctabe AMF, SEAF, SMF, UPF, (G yHKIUN OMOPHOHM CETH OIEPaTOPCKOro Kiiacca
N3IWF, NEF, LMF
PazpaboTtka [10 cuctemsl yrpaBieHAsS U
MOHHUTOPHHIA CETEBBIMH (DYHKIHAMH C
y4eToM TpeboBaHUH HHYOPMALTHOHHOH
6€e301macHOCTH ¢ IPUMEHEHNEM
OTEYECTBEHHBIX KPUNTOrpapuIECKUX
ITOPUTMOB U C YIETOM TPEOOBAHHH 11O
00eCTeyeHHI0 BO3MOXKHOCTH ITPOBEACHUS
OIEPaTHBHO—PO3BICKHBIX MEPOIPUSITHI
1.1.2 | Jlokanuzaus u pa3paboTka BUPTyaJbHbIX | Pa3paboTaHa mporpammHas cucremMa KOHQUrypauuu u 2019-2020 | Iopnepixka KOMIAHUH- AO «PBK»
ceTeBbIX GyHKuuUi onopHoii cetn EPC B MOHHUTOPHUHTA OMONINOTEKH BUPTYaJIbHBIX CETEBBIX JIUAEpOB
cocrase UDM/UDR, AUSF, AUSF, byukuuit onopHoit cetr 5G/IMT-2020 onepatopckoro
SIDF, ARPF, 5G-EIR, NSSF, NRF, BSF, | xiacca
NWDAF, UDSF
Brmomnaenne KIID «BrinorHeHnE 0TeYe€CTBEHHBIM
Pazpabotka I1O cuctems! ynpaBneHus u obopynoBanueM u I10 ypoBHS onopHO# ceTu (A1pa ceT)
MOHHUTOPHHIA CETEBBIMHU (DYHKITHSIMU C 5G-CN MHHUMAJIBHBIX TPeOOBaHUIi B 00beMe
y4eToM TpeboBaHMH HHPOPMAITHOHHON crienudukanuii, neneBoi pesynprar k 2021 r. - 3GPP
6€301acHOCTH ¢ IPUMEHEHUEM rel.15)
OTEYECTBEHHBIX KPUNTOrpapuIecKuX
ITOPUTMOB U, IIPU HEOOXOJMMOCTH,
annapaTHBIX CPEJCTB, a TAKXKE C YUETOM
TpeOOBaHUil M0 00ECTICUCHHIO
BO3MO>KHOCTH TPOBE/ICHHS ONIEpaTHBHO-
PO3BICKHBIX MEPOIPUSITHI
1.13 PazpaboTtka u BHepeHNE OTeYeCTBEHHBIX | Pa3paboTaHbl OTeueCTBEHHBIE KPUNITOrpaduuecKue 2020-2022 | Mopanepxka KOMIAHUH- AO «PBK»

KpUNTOrpahUIECKUX aJrOPUTMOB B
ANTOPUTMBI BEIPaOOTKH KITFOYEBOIT
MHPOPMALIMH B TPOTOKOJIBI

AITOPUTMBI

TUIIEPOB
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH

ayTeHTH()UKAITUI

1.14 | Pa3paboTka 1 BHeJpeHHE JOBEPEHHON Pa3paboTana 1 TOTOBa K MPOMBIIIUIEHHOMY Tpom3BoacTBY | 2020-2022 | ITommep:kka KOMIaHHH- AO «PBK»
USIM kapte! u SIM-unmia, o6opynosanns | oredectBeHHas USIM xaprta u noBepennoe I10 mis ee JTHUIEPOB
JUTS UX U3TOTOBJICHUS, IEPCOHATM3AINA | (YHKIMOHUPOBAHUS
TpENePCOHANIN3ANNH, a TAK)KE CPEACTB
ayTeHTH(]UKaIMK1 abOHEHTa B CETH.
Cosznanue nosepennoro 10 cereBbIx
¢$yHKIMiA 00pabOTKM U XpaHEHUS
ayTeHTH()UKAIUOHHBIX TAHHBIX
abonentoB (UDM, ARPF, AUSF, SIDF,
UDR)

1.15 Cosznanue nosepennoro 10 cereBoit Paspabotano nosepentoe 11O ceTeBoii GpyHKITUH 2020-2022 | Ilommep»xka KOMIAHUM- AO «PBK»
(hyHKIMY TIepenadn JaHHBIX nepenadu qaHHbIX nosib3oBatens (UPF) JTUIEPOB
nosis3oBaresst (UPF)

1.1.6 Cosmanne noseperHoro [10 ceTeBBIx Paspabotano noeepenHoe 10 cereBpIX (hyHKIHIA OITOKOB 2020-2022 | ITommep»kka KOMIaHUM- AO «PBK»
(hyHKIHI 6JT0KOB 00paObOTKH CHTHAJBHEIX | 00paboTKH curHaidbHEIX coobmenuii (AMF, SEAF, SMF, JTUIEPOB
coobmenunii (AMF, SEAF, SMF, PCF, PCF, SEPP u npyrue)
SEPP u npyrue)

1.1.7 Cosznanune nmoseperHoro [10 ceTeBBIxX Paspabotano nosepenHoe 10 ceTeBbIX (yHKIHN B YaCTH 2020-2022 | ITommep»kka KOMIaHHK- AO «PBK»
(hyHKIMH B 4aCTH MOHUTOPHHTA U MoHuTOpHHTa U ynpasieHus (Pyuxunn NMS, NRF, JINJEPOB
ynpanenus (Oynkuuu NMS, NRF, NSSF, NWDAF u apyrue)
NSSF, NWDAF u npyrue)

1.1.8 CrangapTu3anus OTeueCTBEHHBIX Pa3paboTaHbl cTaHAapTHI OTEUECTBEHHBIX 2020-2022 | Tlommep»xka KOMIAHUM- AO «PBK»
KPHIITOAJITOPUTMOB B (DYHKIIHSX KPUNTOAITOPUTMOB B (PYHKIMSX IUPPOBAHUS 1 KOHTPOJIS JIUJIEPOB
M(GPOBAHUS U KOHTPOJIS LIEJIOCTHOCTH LEJIOCTHOCTH A0OHEHTCKUX JIaHHBIX M CUT'HAIBHBIX
A0OHEHTCKHUX JIaHHBIX M CUTHAJIbHBIX COOOILEHNH B JOKYMEHTaX MEX/[yHapOHbIX OpraHu3aluii
COOOIICHNH B TOKYMEHTAX u naptaepctB (IETF, 3GPP)
MEXTyHAPOJHBIX OpTaHU3aUN H
naptHepctB (IETF, 3GPP)

1.2 Texnosornuyeckas 3axaya: Pazpadorka 3jieMeHTOB ceTH PaAnoJ0CTyIa

1.2.1. | Jlokanu3aiusi OCHOBHBIX OcBoeH 1 MOTU(PHUIUPOBAH MPOTPAMMHBIH KO, 2019-2020 | Mopnnepxka KOMIAHUH- AO «PBK»

TEXHOJIOTHYECKUX HJIEMEHTOB 0a30BOM
crannuu NG-RAN, B cocraBe Mmoayis
pacnpenenenus gNB-DU u nentpansaoro
moxyist gNB-CU ¢ yuerom TpeGoBanmit
nH(OpMaLMOHHO 6e301IacHOCTH ¢

peanusyroumii pyrkiponan gNB-DU u gNB-CU, B
COOTBETCTBHUH C MEXKIYHAPOIHBIMU cTaHnapramu 3GPP

Brimonnenne KIID «BrimonHenne oTeuecTBEHHBIM
obopynosanueM u [10 ypoBHS omopHOH ceTu (Aapa ceTn)

JIUIIEPOB
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH

MIPUMEHEHNEM OTCUECTBCHHBIX 5G-CN mMuHUMaNBHBIX TpeOOBaHHil B 00BEMe
KpUNTOrpaMIecKux aJrOpUTMOB U, P | crienudUKanmid, meneBoit pesynsrar k 2021 r. - 3GPP
HE0OX0IMMOCTH, aNlapaTHbIX CPEICTB rel.15)

1.2.2 | Pa3paboTka cHCTEeMBI YIPaBICHHUS U B03MOXHOCTE yAaJIeHHOW KOH(PHUTYPAINU U YIIPABICHUS 2019-2020 | ITommep»kka KOMIAHHM- AO «PBK»
KOH(UTypanuy MOy pacTpeaeTIcHUs reorpaduuecku pacnpeneIeHHBIX 0a30BBIX 3JIEMEHTOB JIUIEpOB
gNB-DU u nearpansHoTro Moxyist gNB- cetn paguonoctyna 5G, mo cpeacTBaM MporpaMMHON
CU B cocrase cetu pagnonoctymna NG- CHCTEMBI yTIPaBICHHS
RAN 5G ¢ ygerom TpeboBaHMi
HH(bOPMALMOHHOH Ge30MacCHOCTH ¢ Brimonnenune KIID «Ilokazarens YI'T maa 5
NPHMEHEHHEM OTEUeCTBEHHBIX OTEUECTBEHHOTO 000pPYI0BAaHHS YPOBHS OMOPHON CETH
KPUIITOrpadHIECKHX ATTOPHTMOB H, TIPH 5G-CN», nieneBoii pesyabrat k 2021 1. — 6-7)
HEOOXOMMOCTH, aNlapaTHBIX CPEICTB

1.2.3 Coszmanune nmosepernoro [10 momymeit BazoBas cranmms ¢pyaknuoHupyet Ha otedectBeHHOM [10 | 2019-2020 | ITommep:kka KOMIaHUK- AO «PBK»
ba3oBoii cTaHnu JIUAEPOB

1.3 TexHosnorn4eckas 3aaaua: Pazpadorka rnemenron ceru 5G/IMT-2020

1.3.1. | Coznanus MakeTHOTO O00pa3La Jisl CeTH Cosnan MakeTHBIH 0Opasery ceti 5G/IMT-2020 B coctaBe: | 4 kBapTan IMoanep:xka nmporpaMm AO «PBK»
5G/IMT-2020 ¢ y4eTom TpeGOBaHUIH 2019-4 nesitensHOCTH JIWL]
UHPOPMAIMOHHON GE30TIACHOCTH ¢ * Cerp paymonoctyna; KBapTal
MPUMEHEHUEM OTE€YECTBEHHBIX 2021

p . Tpancnoptras SDN ceTb;

KpPHUNTOTpahUueCcKUX alropuTMOB H, IPH
HEOOXO0/IMMOCTH, alMapaTHbIX CPEJICTB, a
TaKXe ¢ y4eToM TpeOoBaHuil 1Mo
00ecTeyeHnI0 BO3MOXKHOCTH ITPOBEACHUS
OTIePaTHBHO-PO3BICKHBIX MEPOTIPHUATHH

. [O/] Ha 6a3e Texuosoruun NFV MANO,;
o Omopuast ceth B peskime Non-stand alone
Brinonnenue KI19:

«BpInonHEeHNE 0TeYeCTBEHHBIM 00opynoBanueM u [10
ypoBHs onopHoii cetu (sapa cetr) 5G-CN MUHUMATBHBIX
TpeGoBaHUH B 00BbeMe Crenn UKL, [IEIeBOH
pesynbrat k 2021 r. - 3GPP rel.15

«[Toxazatens YI'T gis oTeduecTBEHHOTO 000pyI0BaHUS
ypoBHsi oniopHO#i ceTn 5G-CNy, 11e1eBoii pe3yabraT K
2021 r.—6-7
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/it

HeoOxonnmere MeponipusTHs (IeHCTBIA)
IO PELICHUIO TEXHOJIOTHYCCKON 3a1a4un

O)KI/I,HaeMHﬁ PE3YJbTAT C YKa3aHUEM XapPaKTCPUCTHUKHN

Cpok
peanuzanuu

IIpennaraemsbrit
WHCTPYMEHT MOAIECPKKH

OTBETCTBEHHBIE
OTepaTophl Mep
TOJIICPIKKH

1.4

TexHosornuyeckast 3axaya: Pazpa6orka 3jieMeHTOB HM(POBLIX IIIaT(HOPM

1.4.1.

Pa3paboTka NpOMBIIIIIEHHOTO MIPOTOTUIIA
NFV MANO nnardopmsl yripaBieHus 1
OPKECTPAL{ BUPTYaJIbHBIMH CETEBBIMH
(HDYHKIHAMU MEXAY reorpaduaecKu
pacnpenenenuasivu LHO/ ¢
BO3MOKHOCTBIO MOOMIIBHBIX I'PaHUYHBIX
Beraucienuii (MEC) ¢ yuerom
TpeOoBaHMi HHPOPMATHOHHON
6e30MacHOCTH C MPUMEHEHUEM
OTEYECTBEHHBIX KPUNTOrpapuIecKux
ITOPUTMOB U, IPU HEOOXOMMOCTH,
annapaTHBIX CPEJCTB, & TAKXKE C YUETOM
TpeOOBaHUil MO 00ECIICUCHHIO
BO3MOXKHOCTH TPOBE/ICHHS ONIEPaTHBHO-
PO3BICKHBIX MEPONPHUITHIH

IIpoBeneHo NMIIOTHOE BHEAPEHUE POrPAMMHBIX
mw1aThopM OPKECTPALIUH H YIIPABICHUS KU3HCHHBIM
OUKIOM BHPTYAIBHBIX CETEBBIX (DYHKITHHA U 00JIATHBIX
CEPBUCOB MKy reorpaduyecku pacnpeaeneHHbix [[O/]

Bremonnenne KIID «Ilokazarens YI'T mis
oTteuecTBeHHOr0 06opynoBanus u I10 ypoBHs
pamnonoctyma 5G-NRy, neneBoit nmokazarens k 2021 r. —
7-8

4 xBaprain
2019-3
KBapTal
2021

Ilonnep:xka nmporpamMm
nestensHoCcTH JIL

AO «PBK»

1.4.2

Co3maHne OTeUeCTBEHHBIX pearn3alii
wIaThOopM BUPTYATU3AIUH U YIIPABICHUS
HHPPACTPYKTYPOH ceTH

2020-2022

[Tonnepskka nporpamMmm
nestensHocTH JIVL]

AO «PBK»

15

Texnonoruyeckasi 3agava: Iloaroroska aeicrByonei HHQPacTPYKTYpPhbI AJ Pa3BUTHSA ceTel 5-10

MOKOJICHUSA

1.5.1.

BBenenue gononHUTENbHOU
cTaHaapTu3anuu uarepdeiicos X2, a
taxxe naTepdeiicor CPRI u eCPRI,;

Brxurouenue B mporiecc 00s13aTeNbHOM
cepruduxaruu POC 4-ro u 5-ro
MOKOJIEHUH Ha TeppuTopuu Poccuiickoi
Depepanyy 3JEMEHTOB PACKPBITHS
(cTanmapTH3aNHU) yKa3aHHBIX
uHTepQeiicon

CO3Z[aHI:-I MPECANOCBIIIKA AJI MOCICA0BATCIBHOTO
BBITCCHCHHUSA UMIIOPTHBIX KOMIIOHCHTOB B CETAX 4-ro u 5-
T'O IIOKOJICHHUA

2019-2020

[Moxnepxka pazpaboTky 1
BHEAPEHUS
MIPOMBINIICHHBIX
pelIeHui;

[Tonnepskka oTpacieBbix
pelieHuit

MuHnpomMropr
Poccun;

Donpg «CKOJIKOBO»

15.2

HccnenoBanne BO3MOKHOCTEH
TIOBBIILICHUA ypOBHSI KOHKypeHHI/II/I nu
PACKpBITHS TIOTEHITHAIIA
MMIIOPTO3aMeNIeHUs 000pYA0BaHUS U

IloBbimen MOTCHIMAJ UMIIOPTO3aMCIICHUA

2019-2020

[Moxnepxka pazpaboTky 1
BHEJAPEHUS
ITPOMBINIJICHHBIX.
pelleHHIH;

MuHnpomMTopr
Poccuy;

Donpg «CKOIKOBO»
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
MPOTPaMMHOT0 00ECTIEIECHUS ISt IMoxnep:xka oTpacieBbIX
pa3BepTHIBAHUS COTOBHIX ceTeit 4-ro u 5- pelieHui
TO TIOKOJIEHHH 3a CUET CTaHJapTH3AINH
unrepgeiico X2, CPRI u eCPRI
1.5.3 | Murpamus komnoHeHT cetn 5G Ha Murpanus cepBepoB odecredeHa B OJTHOM 00beMe ¢ 2023-2024 | Ilomnepxxka pa3paboTku U | MuHIpOMTOpT
cepBepa 00IIIero Mojab30BaHMs Y4ETOM TEXHHYIECKUX TpeOOBaHUN BHEJ[PEHUS Poccun;
poccuiickoii pa3paboTku, Ha Oa3e MPOMBIIIICHHBIX.
nosepenHoi OKb peleHuii; Donp «CKOIKOBO»
[Moxnep:xka oTpacieBbIX
pelieHui
1.5.4 | Pa3paboTka nOBepeHHBIX aDOHEHTCKUX Pa3paboTana miuHelika 0TEYeCTBEHHBIX JTOBEPEHHBIX 2023-2024 | Ilomnmepxxka pa3paboTku U | MuHIpOMTOPT
YCTPOICTB YCTPOMICTB BHEJPEHUS Poccun;
MPOMBIIIICHHBIX.
pelueHmit; Donng «CKOIKOBO»
[Moxnep:xka oTpacieBbIX
pelieHui
1.6 KomnuiekcHBIH MPOEKT Pa3BUTHSI MOOUJIBHBIX ceTeil 0eCITPOBOAHON CBSI3H NSITOTO MOKOJIEHHUSI
1.6.1 | Pa3paboTka 1eneBoil apXUTEKTYPhI PaspaboTaHa 3Tal0oHHAs MOZEIH CETH, BKIFOYAIOIIAs B 2020-2021 | ITommepxka mporpaMmm AO «PBK»

Mob6mibHOM cetn 5G/IMT-2020
OIIEPaTOPCKOTO KIAacCa, BKIIOYAIOILYIO
OIMMCAaHUHU CETEH:

. Papgnonocrymna;
. TpancnoptHOii;
. O06nauHOH.

¢ y4yeToM TpeboBaHHH HHO)OPMAILMOHHON
6e3omacHocTH c IIPUMEHEHNEM
OTEYECTBEHHBIX KpHITOrpapu4ecKux
AJITOPpUTMOB M, IIpH HGO6X0}1HMOCTI/I,
ammapaTHeIX CPENCTB, a TAKKE C YyUIEeTOM
TpeboBaHui o obecrnevueHnto
BO3MOXHOCTH IIPOBCACHUA ONCPATUBHO-

ce0st OnHcaHue B3aMMOICHCTBUS KOMIOHEHT CETH U
TEXHUYECKUE XapPAKTEPUCTUKH 3THX KOMIIOHEHT U
COOTBETCTBYIOIIAast MUPOBBIM cTaHaaptaM 3GPP u

KOHLETIINY HAIIMOHAJILHOH 0€30MacHOCTH B CETSIX
5G/IMT-2020

Brmonnenne KI19:

«BrImonHeHne oTeyecTBeHHBIM 000pyaoBanueM u 110

ypoBH: paguonoctyna SG-NR MuHnmanbsHbIX TpeboBaHM

B 00BeMe crienu(pUKaIHii», IeIeBO moka3areib k 2021 T.
- 3GPP rel.15 (B wactu cepsucos eMBB)

«IToxazatens YI'T amst oTeduecTBeHHOTO 000pPYJOBAHUS H
IO yposus pagnonoctymna 5SG-NRy, neneBoii mokasartens
k2021 r.—7-8

nestensHocTH JIVL]
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
PO3BICKHBIX MEPOIPUATHH «BrINOTHEHNE 0TEUYeCTBEHHBIM 000pynoBaHueM U [10
ypoBH: oniopHOii cetr (sipa cetn) 5SG-CN MHUHUMATBEHBIX
TpeboBaHuil B 00beMe crienndukanuiiy, neiaeBoi
nokasarens k 2021 r. - 3GPP rel.15
IMoxkazatens YI'T st oTedecTBEHHOTO 000PYAOBaHNUS
ypoBHs oniopHOit cetnt 5G-CN, 11eneBoii mokazaTens K
2021 r.—6-7
1.6.2 | Pa3paboTka mpoMEIIUIEHHOTO IpoToTHIIa | BHeapenue nmporpammusix miatgopm SDN ynpasienns 2020-2021 | ITommep»kka KOMIAHUK- AO «PBK»,
matpopmsl SDN ynpasieHus Ha TPaHCIIOPTHBIX CETAX ONEPATOPOB MOOMIBHO CBSI3H U JUIEPOB;
TPaHCHOPTHOI ceTeBoi (UIM) KOPIIOPATUBHAIX KIXEHTOB, BKJII0YAS ONTHIECKUE Do «CronkoBo»;
UHPPACTPYKTYPOH ¢ HAOOPOM CETEBBIX CeTH U 00JIaYHbIe CETH HOJIJJGp)fKa OTpacieBbIX MusposTopr
CepBHUCOB I TpaHCIOPTHLIX Metro PCLICHHH, Pocemm
ceTei, ONTHYECKHUX CeTeil i 0OMauHbIX Brinonnenue KI19 «BeinonHeHne 0Te4ecTBEHHBIM - 5
ceTeid ¢ yueToM TpeGoBaHHiA o6opynosanuem 1 10 ypoBHs OHOPHOﬁ ceTH (sapa ceTH) OZICpIKKa paspabOTKH U
HHGbOPMALHOHHOH 6E30MACHOCTH ¢ 5G-CN mmmmMaLHbIX TpeGoBanuii B 00BeME BHCIPCHIA 5
[PHMCHEHHEM OTEUSCTREHHEIX cnenuduKaluiiy, nenesoi nokasarens k 2021 r. - 3GPP HPOMBIIIICHHBIX PEIICHUH
KpHUNTOTpaMuecKuX alropuTMOB H, IPH rel.15
HEOOXO/IMMOCTH, alMapaTHbIX CPEJICTB, a
TaKXKe C y4eToM TpeOOBaHUA 110
00€eCIeUYeHHIO BO3MOXKHOCTH TPOBEICHHS
OIePaTHBHO-PO3BICKHBIX MEPONPHSTHIA
1.6.3 | Pa3pabotka annapatHbIX U IporpaMmMHo- | Pa3spaboransl 1IM(POBBIE aNTOPUTMBI 31aNTHBHOTO 2020-2021 | I'panTOBas mojyepKKa ®oHA conercTBUSA

anmapaTHbIX PEIICHU )11 CO3aHHs CETH
NG-RAN B cocTaBe aKTHUBHBIX
MHOI0YJIEMEHTHBIX aHTEHHBIX cucteM FD
MIMO (o 3 I'TI, 3-6 I'T'L, BeItIIe 6

ITL)

yIpaBJICHHUS THArpaMMO HAPABICHHOCTH
MHOTOdJIEMEHTHOM aHTeHHOM cucteMbl FD-MIMO B
nuarazone yactotT a0 3 [T, 3-6 T, Beime 6 T'TT]

Pa3pa6OTaHLI AKTHUBHBIC MHOT'O3JICMCHTHBIC aHTCHHBIC

cucremsl FD MIMO 3 I'TL, 3-6 I'TL, >6 I'TL],
Bremonnenne KI19:

«BrImonHenne oreyecTBEHHBIM 000pyqoBanKeM u [10
ypoBHs paguogoctyna SG-NR MuUHHMAaIBHBIX TPeOOBAHHIA
B 00beMe crienuKanuiiy, 1eneBoi nokasatens k 2021 r.
- 3GPP rel.15 (B wactu cepsucos eMBB)

MaJlbIX IpeIpHUsTHi;

[Tonnepskka nporpamMmm
nesrensHoctr JINL;

[Tonneprxka KoMnaHuii-
JUAEpOB

HWHHOBaIIUAM;

AO «PBK»
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/it

HeoOxonnmere MeponipusTHs (IeHCTBIA)
IO PELICHUIO TEXHOJIOTHYCCKON 3a1a4un

O)KI/I,Z[aeMHﬁ PE3YJbTAT C YKa3aHUEM XapPaKTCPUCTHUKHN

Cpok
peanuzanuu

IIpennaraemsbrit
WHCTPYMEHT MOAIECPKKH

OTBeTCTBEHHBIE
OTepaTophl Mep
TOJIICPIKKH

«[Toxazatens YI'T ans oTedecTBeHHOTO 000pYJOBAaHUS H
IO ypoBns pagnonoctymna 5SG-NRy, neneBoit mokaszarens
k2021 r.-7-8

«BrImonHeHNe 0TeuecTBeHHBIM 00opynoBaHueM u [10
ypoBH: oniopHOii cetr (spa cetrn) 5G-CN MHUHUMATBHBIX
TpeboBaHuil B 00beMe crienndukanuiiy, neiaeBoit
nokasarenb k 2021 r. - 3GPP rel.15

[oxazatens YI'T mnst oTedecTBEHHOTO 000pYIOBaHUSL
ypoBHs oniopHOit cetnt 5G-CN, 11eneBoii mokaszaTens K
2021 r.—6-7

16.4

Pa3paboTka mporpaMMHO-aImapaTHbIX
pemenwnii ast cozganus cetu NG-RAN B
cocrase paauo moayieii (JNB-RU) ¢
yueToM TpeboBaHui HHHOPMALUHOHHOM
6€30MacHOCTH ¢ IPUMEHEHUEM
OTEUECTBEHHBIX KPUNTOrpaPuIecKux
AITOPUTMOB U, IPU HEOOXOMMOCTH,
anmapaTHbIX CPEJICTB, & TAKKE C YUECTOM
TpeboBaHuil 0 00ECTIEUeHNUIO
BO3MOYKHOCTH MIPOBEICHUSI OTICPATHBHO-
PO3BICKHBIX MEPONPUSITHI

Pazpaboran OKb ananoroBoro Tpakra pagiomMoayei
gNB-RU 6a3oBoii ctanmuu 5G/IMT-2020 st nuamna3oHoB
pabouwnx yactot g0 3[T1, 3-6 I'T' u cBbitne 6 [Ty

PaspaboTaHa cucTema Ha KpUCTAJLIE, TIOCTPOCHHOM Ha
6aze [IJINC nns uudposoro Tpakra paguomonysneit gNB-
RU 06a3oBoii cranmuu 5G

PaspaboTtano I10 uupposoro tpakra paguomoayieir gNB-
RU 6a30Boii cranuuu 5G/IMT-2020

Paszpabotan obOpasen paguoMoaysist 6a30BOi cTaHIIUK
Cpe/iHe U Malol 30HbI 0OCITYKUBAHUS

Paszpabotan obOpasen paguoMoaysist 6a30Boi cTaHIIUK
GoutbIoi 30HBI 00CTy)uBanus Macro Outdoor s
JManazoHoB 4acToT 3-6 I'T' 1 KiIMMaTUYIEeCKUX YCIOBHIA
Poccuiickoit ®enepanuu

Pa3paboTaH MIAaHAPOBIIHKK 33][a4, YACTOTHO-BPEMEHHBIX
pecypcos GaszoBoii crannuu 5G/IMT-2020 (gQNB
Scheduler)

Bremonrenne KI19:

«BrImoTHEHNE 0TeYecTBeHHBIM 00opynoBaHueM u [10
ypoBHs paguonoctymna SG-NR MUHUMAaNBHBIX TpeOOBaHMIA

2020-2021

I'panToBas nognepxka
MAJbIX IPEANPUATULH;

[Tonnepskka nporpamMmm
nesrensHoctr JINL;

Ilonnepxka KOMIIaHUK-
JMJIEpOB

donpn conericTBus
MHHOBALIHIM;

AO «PBK»
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
B 00BeMe crienn(puKaIiii», eneBoi mokasareib k 2021 1.
- 3GPP rel.15 (B uactu cepsucos eMBB)
«[Toxazatens YI'T st oTedecTBeHHOTO 000pYJOBaHUS H
1O yposas pagnonoctymna SG-NRy, nenesoit mokaszarens
k2021 r.—7-8
«BpInoIHEHHE O0TEYECTBEHHBIM 000pyaoBanueM u [10
ypoBHS oniopHOi1 cetr (s1apa cetn) 5G-CN MHUHUMATBEHBIX
TpeboBaHUil B 00BeMe crienupuKanuiiy, meiaeBoi
nokasarens k 2021 r. - 3GPP rel.15
[Mokazatens YI'T aist oTeuecTBEHHOr0 000pYAOBaHUS
ypoBH: oniopHOit cetnt 5G-CN, 1ieneBoii mokazaTens K
2021 r.—6-7
1.6.5 Pa3paboTka BUPTYyaJIbHBIX CETEBBIX [IporpammHBIi cTek onopHO# cetn noanepkuBaet pexxum | 2020-2021 | Tlonneprxka nporpamm AO «PBK»;
(yHKIMI OTIOPHOW CETH ONEepaTOPCKOro paboTsr Stand-alone B cooTBeTCTBHM CO CTaHAAPTHOM nestensHocTH JINLT;
KJIacca B COOTBETCTBHUH C LENEBOI apxutekrypoii 3GPP cereit 5G/IMT-2020, ¢ . Doy «CKOMKOBO»
apXuTexTypoii ceteit 5G/IMT-2020 B BO3MOKHOCTBIO HOJKIIOUEHHS K HEMY ceTei Tonnepsiia KoMIaHHH-
pexume pabots Stand-alone B pamuonoctyna 5G-NR, ayreHTud KA AGOHEHTOB, JICPOB,
COOTBETCTBHH C LIENICBOH APXUTEKTYPOit 00paboTke a0OHEHTCKOTO U CUTHAJILHOTO TpaduKa o —
HanuoHanbHbBIX cereit SG/IMT-2020 ¢ B KIDS: OTPACIIEBBIX POCKTOB
yueToM TpeboBaHuil HH(OPMALMOHHOM BITIOJIHCHAE :
GesomacHOCTH ¢ IPUMEHEHHEM «BrpImonHeHne oTedecTBeHHBIM 000pynoBanuem u 110
OTCUCCTBCHHBIX KPUIITOTP a(i)I/I‘IeCKI/IVX ypoBHs paguoaoctyna SG-NR MuHuManbHbIX TpeOoBaHU
AITOPHTMOB H ¢ Y€TOM TpeGOoBaHIH 10 B 00beMe crieniuuKanuiiy, neyeBoi nokasarens k 2021 r.
00ecreueHnI0 BO3MOKHOCTH MPOBENCHUA | _ 3GPP re| |5 (3 wactu cepsrcos eMBB)
OTIePaTUBHO-PO3BICKHBIX MEPOTIPUITHH
«BrImonHeHne oteyecTBeHHBIM 000pyaoBanueM u 110
ypoBHS onopHoi# cetr (stapa cetr) 5G-CN MUHUMATBHBIX
TpeboBaHUil B 00beMe crieluhUKaImiiy, meaeBou
mokasatenb k 2021 r. - 3GPP rel.15
1.6.6 | Ilnardopma co3ganust U ynpaBieHUs Peanmzarus mporpaMMHOTO CTeKa M TPOBEACHUI 2020-2021 | Ionnepikka mporpamMm AO «PBK»;
ceTeBBIMH ciaricaMu Ha 0aze NFV MUAJIOTHBIX BHEAPEHUH TIIATGHOPM CO3TAHHS CETEBBIX nesrensHoctr JINL;
MANO, ¢ BO3MOHOCTBIO «CKBO3HO CIalicOB M MOANEPKKU «CKBO3HOIM» OPKECTPALMH CETEBBIX MunkomcBszp
[Tonnepskka myrem Poccun;

OpKeCTpaIiy CeTEBbIX U a0OHEHTCKUX

1 a0OHEHTCKHUX CCPBUCOB U HpI/IJ'IO)KeHI/Iﬁ

CcyOCHIMpOBaHHS
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i 0 PELICHUIO TEXHOJIOTMYEeCKO! 3a1aun peanu3alvy | HMHCTPYMEHT MOAJCPKKU oTIepaTophl Mep
TOJJIEPIKKH
CEPBHCOB U MPWJIOKEHNUH B cOOTBeTCTBHH | Brimonxenue KIIO: TIPOIICHTHON CTAaBKH IO Poccutickuii porn
¢ MeXAyHapoaHbIME cTarnaptamu 3GPP KpenuTy; pa3BUTHA
C y4eTOM TpeGoBaHHit HH(OPMATHOHHOI «BpImonHenne oreyecTBEHHBIM 000pyqoBanueM u [10 3 MH(OPMAIHOHHBIX
6E30MaCHOCTH ¢ TIPUMEHEHIEM YpOBHS pagnoIocTyma 5 EB—NR MHHMMAITHEIX TpeGoBaHMIt IMonnepxka TeXHOJIOr M
OTEYECTBEHHBIX KPHIITOIPagHIecKUX B 00BeMe crienn(puKaIiii», eneBoi mokasareib k 2021 T. PETHOHANIBHBIX IIPOEKTOB;
ANTOPUTMOB H, TIPH HEOOXOMMOCTH, - 3GPP rel.15 (B uactu cepsucos eMBB)
alllapaTHRIX CPE/CTB, a TAIKE € yHCTOM «BrImonHeHne oreuecTBEHHBIM 000pyqoBanueM u [10
TpeGoBarii o obecneueHuo ypoBHS oniopHOi1 cetr (s1apa cetn) 5G-CN MHUHUMATBEHBIX
BOSMOKHOCTH HpOBeﬂeHI{H OnepaTBHO- TpeboBaHUil B 00BeMe crienupuKanuiiy, meiaeBoi
PO3BICKHBIX MCPOTIPHATHH nokasarenb k 2021 r. - 3GPP rel.15
1.6.7 IIpoBeneHne MUIOTHBIX BHEIPEHUI B Peann3oBaHb! MUIOTHBIE TPOEKTHI BHEAPEHUH B 2020-2021 | Mopnep»kka BHEIPEHHS MunnpomMTopr
KpynHbIX roponax Poccuiickoii BBIOpaHHBIX KPYHHBIX Toponax Poccuiickoit deneparyu ¢ OTPACIIEBBIX IIPOEKTOB; Poccun;
Denepanun Ha 6a3e pazpadOTaHHBIX HaceneHneM Oosee 1 MITH 4enoBek L
pelenuii ¢ yueToM TpeGoBaHUii IO Honnepsxka Poccuiickuii poun
06eCTIeYeHHI0 BO3MOKHOCTH POBECHUs Brimonnenue KITIO «KonndyecTBo HaceICHHBIX TYHKTOB PETHOHAIBHBIX IIPOCKTOB pa3BuTHs
OTIEPATHBHO-PO3BICKHBIX MEPOTIPUSATHIL (roponoB) ¢ mokpeiTHeM 5G (B yactu 2024 1. — coracHoO UH(OPMaLMOHHBIX
(denepansHOMY 1poekTy «MH(popMaoHHast TEXHOJIOTHH
HHPPACTPYKTYPa»)», LeIeBoi mokaszarenb k 2021 r. — 5
1.7 MeponpusiTusi, peajinzyemMbie B paMKax (eiepajbHoro npoekra « Mugopmannonnas nHppacTpykrypa»
1.7.1 | Oupenenuth MPUHIUIEI HOCTPOCHUS [IpencraBnen noxnax 06 OCHOBHBIX IPUHIUIIAX Peanmusyetcst B paMkax ¢eiepalbHOTO MPOEKTa
cereit 5G ¢ ucnonb3oBaHHEM noctpoenus cereit 5G/IMT-2020 ¢ ucnons30BaHHEM «apopmanronHas uHdpacTpykTypa»
JIUIEH3UPYEMOT0 B HEJIUIIEH3UPYEMOTO JIUIEH3UPYEMOT0 M HETMIIEH3UPYEMOTO THaIa30HOB
JIMAITIa30HOB YaCTOT yacror juis cereit SG/IMT-2020
1.7.2 | Onpenenuts HauboJee MEPCIEKTHBHBIE OmnpeneneHsl paaroyacTOThI A1 BBICBOOOXKICHUS U Peanmusyetcst B paMkax ¢eiepalbHOTO MPOEKTa
MOJIOCHI PAJMOYACTOT JUIS 3aIyCKa CeTell | MpoBeIeHNsI KOHBEPCHUH B MOJ0CAX ISl TOBCEMECTHOTO «apopmanronHas uHdpacTpykTypa»
5G BHEJpeHHs1 TexHoioruu 5G
1.7.3 | Pa3paboTath miaH BEICBOOOXKACHHUS [IpoBeneHs! MEpONPUSTHS VISl BEICBOOOKAEHHS TIOJIOCHI Peanmusyetcst B paMkax ¢eiepallbHOTO MpoeKTa
MOJIOC PAIMOYACTOT JUIsl BHEPEHUS panuovacToT, B TOM YHMCIIE BBIJEICHHBIX A1 puMeHeHnst | «HbopManoHHas nHPpacTpyKTypa»
texHoJioruu 5G B Poccuiickoii ®eneparu cetsimu cBsizu cranmapra LTE
1 II(POBOTO TEINEBU3NOHHOTO BEUTAHNS
1.7.4 Pa3paboTars pOEKTHI pa3BepTHIBAHUS Pa3paboTaHbI peITIOKEHIS; Peanmusyetcst B paMkax ¢eiepalibHOTO MPOeKTa

OTIBITHBIX 30H ceTell 5G s mpoBeeHUs

Peanu3oBaH NWJIOTHBIM IPOEKT HE MEHEE YEM B 5 U3

«MHbOopMaoHHas HHPPACTPYKTYpa»
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i 0 PELICHUIO TEXHOJIOTMYEeCKO! 3a1aun peanu3alvy | HMHCTPYMEHT MOAJCPKKU oTIepaTophl Mep
TOJJIEPIKKH
HUOKP omeparopamu cBsi3u Ha roponoB Poccuiickoit denepannu ¢ YUCIEHHOCTHIO
ocHoBaHnu uMmeronuxcs pemennid [KPY; | Hacenenus 6osee 1 MIIH yelloBeK.
OnpenenuTs TEPPUTOPHH U TTOIOCHI Brmomaenne KIID «KommdecTBO HACEICHHBIX ITYHKTOB
YacTOT ISl pa3BEePTHIBAHUS MIJIOTHBIX (ropomoB) ¢ mokperTreM 5G (B gactu 2024 1. — coritacHO
cereit 5G ¢benepamsHOMY TIpoeKTy «VH(DpOpMamOHHAS
nHdpacTpykrypar)
1.7.5 Pa3paboTath JOpOKHYIO KapTy Ha ocHOBaHNM pe3yIbTaTOB peaau3aluy MHJIOTHBIX PeanmusyeTtcst B paMkax ¢enepalbHOTO MpoeKTa
BHeIpeHHs cetell 5G Ha TeppUTOPHIO MIPOEKTOB Pa3padOTaH IUIaH MEPONPHUTHIL 1o BHeApeHnto | «MHpopMannoHHast HHpacTpyKTypa»
Poccuiickoit denepanuu ¢ y4eToM cereli 5G, BKIIIOYast KOPPEKTHPOBKY (pa3paboTKy)
TpeboBaHuit nHGOpMANNOHHOM HOPMAaTHBHO-TIPABOBBIX AKTOB.
6e301macHOCTH ¢ IPUMEHEHNEM
OTeUeCTBEHHBIX KPHITOrpaduecKnx Brmonzenne KIIO «KonmuecTBo HaceIeHHBIX yHKTOB
ANTOPHTMOB H, TIPH HEOOXOIHMOCTH, (ropomoB) ¢ mokperTreM 5G (B wactu 2024 1. — coritacHO
aInmapaTHBIX CPEJICTB, & TAKKE C YUETOM (enepanbrOMy npoekty «MH(OpMaIHOHHAS
TpeboBaHuii 10 00ECTIEYCHHIO uH(bpacTpyKTypar)
BO3MOXKHOCTH TPOBE/ICHHS ONIEPaTHBHO-
PO3BICKHBIX MEPONPHUATHI
1.7.6 Peann3oBath Mo3TanHOE BHEAPEHHE CeTel | BBIMOIHEHBI YCIOBHS [T CO3aHus ceTel cBsi3u 5G B Peanusyercs B pamkax (eaepaibHOro MpOeKTa
5G B roposiax ¢ YMCIEHHOCTBIO Poccuiickoii deneparu Ha TeppuToprn He MeHee 10 «MIHpopmanronHast nHpacTpyKTypa»
HaceJieHHs Oonee 1 MITH 4eloBeK ¢ TOpOJIOB.
MPEOCTaBICHHEM yCIYT B COOTBETCTBUH
C I0POIKHOI KapToii, a TAKKE C YIETOM Brinonnenue KI19 «KonnyecTBO HaceIeHHBIX TyHKTOB
TpeGoBaHHMii 10 06eCTIe eHNIO (ropomoB) ¢ mokpeitreM 5G (B yactu 2024 r. — coryiacHO
BO3MOKHOCTH TIPOBE/ICHHS oniepatuHo- | PeAepaibHOMY npoekty «Mudopmarmonnas
PO3BICKHBIX MEPOTIPHATUI HH(pacTpyKTypa»)
2. Cyorexnosiorusi: LPWAN
2.1 Texnosnornveckas 3agaua: Pazpadorka LPWAN-moayaeit nist NB-10T/LTE-MTC
2.1.1 | Pa3pabotka oteuecTBeHHBIX RF-Monyneli | PaspaGoTaHbl MOAYJIH ¢ XapaKTEPUCTHKAMH: MOLIIHOCTh 4 xBaprain I'panTOBast MOJIEPIKKA ®donn conericTBHA
(RF-chip) ms noctyna K ceTsM cBs3u nepenaydu — 10 25 MBT, uyBcTBUTEIRHOCTH (-100 1bM) 2019-4 MaJblX NPEANPUATUL; MHHOBALYSIM;
crangaproB NB-10T/LTE-MTC cat.0/1 KBapTal
(PCB muiara, TpaHCHBED, NleYaTHAs IUIATa, 2021 Tonzepskia oTpacnesbix Ponn «CKoIKOBO»

MHUKPOKOHTPOJUIEP) C y4ETOM TpeOOBaHUI
MHPOPMAIMOHHON 6€30MaCHOCTH C

peleHuit




30

Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
MOAZICPKKH

NPUMEHEHHEM OTEYECTBEHHBIX
KpUNTOrpadhUuecKuX alrOPUTMOB H, IPH
HEOOXOAMMOCTH, aIapaTHBIX CPEICTB

2.2 TexHoJsiornyeckas 3an1aya: Pazpadorka oreuecrBeHHoro JKb nisa ¢pynkunonunpoanus cereii LPWAN nunnen3upyemoro auana3zona 863-865 MI'u u 874-876 MI'n
(rexnoJiorusi XNB) u HeJMueH3upyemMoro auana3onos (texnojoruss XNB, NB-Fi)

2.2.1 | Pa3paboTKa 4MNOB, TPAHCUBEPOB IS Pa3paboTaHbl TEXHOJIOTUH Il KIMIOPTO3aMEICHUS 2020-2021 | Moanepxka pa3paboTku U | MHUHIPOMTOPT
0a30BBIX CTAHIUI 1 MOYJIEH TaTINKOB obopynosanus LPWAN-cereit mumeH3upyeMoro BHE/IPCHHUS Poccun;
ceteit LPWAN mumen3upyemoro nmuana3ona 863-865 MI'm u 874-876 MI'1i (TeXHOIOTHS TIPOMBIIIJICHHBIX. . .
nuanasoHa 863-865 MI'u u 874-876 MI'y | XNB) u HelULEeH3UpyeMOro AUana3oHa ¢ pelIeHuit; Poccuiickuii Goun
Y HeJIULEH3UPYEMOro JUana3oHa XapaKTePUCTHKAMU: KOJMYECTBO KAaHAJIOB 12, MOIHOCTh pasBUTHA
(BCTpOeHHas aHTEHHA, IPOLIECCOPHAs 10 500 MmBt Tonnepsia HH‘bOpMameHHHX
IaTa, aHaJIOrOBO-IIM(POBOK PETHOHANBHBIX POEKTOB; | TEXHOJOTHII;
npeoOpa3oBateb, miara 3amuTel, SDR Tommepia myTem MUHKOMCBSI35
aneMo-nePez[aTqHK) C yueToM CYGCHMPOBAHHS Pocci
TpeboBaHuil HHGOPMALMOHHOH MPOLIEHTHOI CTABKH 110
06€30MacHOCTH ¢ TPUMEHEHHUEM KPEITHTY;
OTEYECTBEHHBIX KPUNTOrPadhHUUECKUX
AIITOPUTMOB U, TIPH HEOOXOTUMOCTH,
anmnapaTHbIX CPEJICTB, a TAKXKE C Y4ETOM
TpeOOBaHUI1 M0 00ECTICUCHHIO
BO3MOYKHOCTH ITPOBE/ICHHUS ONEPATUBHO-
PO3BICKHBIX MEPONPUATUI

2.3 TexHosorn4eckas 3agaua: PazpadoTka 1aT4MKOB €O BCTPOEHHO# moaaep:kKoii noctyna k ceru LPWAN npas NB-10T/LTE-MTC

2.3.1 | Pa3paboTka OKOHEYHOTO 000y JOBaHHUS PazpaboTano 060py0BaHHE 10CTyNa U cOOpa IaHHBIX C 2019-2021 | Ionnepikka nporpamMm AO «PBK»

JocTyIa, cOopa napamMeTpoB ¢
JaTYNKOB/yIPaBICHUS
WCTIOJTHUTENIbHBIMI MEXaHM3MaMH IS
paboThI B ceTsix cBsi3u cTtannaproB NB-
I0T/LTE-MTC ¢ yuetom TpeboBaHuit
nH(pOpMaMOHHO 6e30macHoCTH ¢
NPUMEHEHNEM OTEUECTBEHHBIX
KpPHUITOrpaMuecKHX alropuTMOB H, IPH
HEOOXO/IMMOCTH, alMapaTHBIX CPEJICTB, a
TaKXe C y4eTOM TpeOOBaHUil 1Mo
obecrieueHnI0 BO3MOXKHOCTH ITPOBEICHHUS

JaTYHUKOB

Brimonnenue KI19 «CooTBeTcTBUE aKTyalbHOW BEPCUU
cnenndukanun LORaWAN, ¢ yueToM yCTaHOBIEHHBIX
i Poccuiickoil @enepanuu peruoHanbHbIX
rapaMeTpoBy, IeJIeBoi nokazaTenb k 2021 r. -
CooTBeTCTBHE aKTYaJILHOM Bepcuy crienudukam
LoRaWAN

nesrenbHocTy JINL]
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH

OTIePaTHBHO-PO3BICKHBIX MEPONIPHSTHH

2.3.2 Pa3paboTka Mozeny HapyIuTeNs st OmnpeneneHbl OCHOBHBIE YTPO3bl HHPOPMAIIMOHHON 2019-2021 | Ionnep:kka mporpamMm AO «PBK»
texHonoruu NB-10T/LTE-MTC 6e3omacHocty yist Texuojoruu NB-10T/LTE-MTC nesitenbHocTH JIML

2.3.3 ®dopmupoBaHue TpeOOBaHHH 1O OmnpeneneHbl OCHOBHBIE MEPHI IO 00ECTIEYEHHUIO 2019-2021 | Ionnep:kka mporpamMm AO «PBK»
WHPOPMAINOHHONW OE30MTaCHOCTH JIJIS WHPOPMAMOHHON O€30MaCHOCTH AJIs TeXHOIOTHH NB- nesitenpHOCTH JIUL]
texuonoruu NB-10T-LTE-NTC ¢ yuerom | I0T/LTE-MTC
MOJEITY HapYIIHUTENs pa3paOOTaHHOMH B II.
2.3.3. Br16op K1accoB cpencTB
KpUnTorpaduueckon 3amuThl
uHpOpMAINH I TeXHoJIorHH NB-
IoT/LTE-MTC

2.4 TexHosornyeckas 3agada: Paspadorka I1O nas pynxkumnonuposanust NB-10T

2.4.1 | Paspabotka I1O anst hopmupoBanust Paspaborano 10 ans ¢pyukinuonupoBanus NB-10T Ha 2020-2021 | Moanepxka pa3paboTku U | MHUHIPOMTOPT
CHTHAJa CBSI3M C MOJyJIEM Ha CyLIecTByronIeM 000pyJoBaHUM 0a30BOM CTaHIUH BHEIPCHUS Poccuu;
HOHECYIIEeH 4acTOTe C y4eTOM MOOWIBHOM CETH CBA3U MPOMBIIUICHHBIX
TpeGoBanmii HHYOPMAIMOHHOM . pElLIeHuit; AO «PBK»
6e30MacHOCTH C IIPUMEHEHHEM Brinonnenue KI19 «CooTBeTcTBUE aKTyalbHOM BEpCUU
OTeUeCTBEHHBIX KPHITOTPadHIECKIX CHGLII/I(I)I/IK%L[I/II/IULO RaWAN, ¢ ydeToM ycTaHOBJICHHBIX [Monnepsxka KOMITaHUI-
ATTOPHTMOB, a TAKIKE € YHETOM qutst Poceniickoit dbeueipaunn PErHOHATIBHBIX JIUJIEpOB
TpeGoBanHii Mo 06eCTeYeHHUIO napaMeTpoB, LENEBOH NoKasaTelh K 2021 r. -
BO3MOYKHOCTH TPOBEIEHHS OMEPATHBHO- CooTBeTCTBUE aKTYyalIbHOI Bepcun crienudukanim
PO3BICKHBIX MEPONPHUSITHIH LoRaWAN

3. CyorexnoJsiorusi: WLAN

3.1 TexHosnornveckas 3agaua: Pazpadorka u pa3surue oreuectseHHoro [1O u odopynoanus Wi-Fi 6

3.1.1 PazpaboTka pamnomonyns ¢ monaepkkoit | Co3mgaHBI OTeYeCTBEHHBIE TEXHOJIOTHH MoLysiiwn, MU- 2019-2020 | ITommepxka mporpamm AO «PBKy;
OFDMA, DL/UL MU-MIMO, MIMO pa3paboraHbl 1 peaan30BaHbl B PEILICHUS B nesitensHOCTH JINL;
BBICOKOYPOBHEBO MO JISIINH, o6nactu Texuonorun Wi-Fi MumnkomeBsisb

Ilonnepxka nmytem Poccun

mexanu3mbl SR u BSS (¢ yuerom m. 3.1.6)

Brmonnenue KI19 «BeimonHeHne 0Te4eCTBEHHBIM
000py1I0BaHNEM MUHUMAJILHBIX TPEOOBAHUI K CETEBOMY
00opyIoBaHUIO B 00beMe crieliu(hUKAIU, IEeTeBOM
nokasarenb k 2021 r. - CooTBETCTBHE aKTyaJIbHOH BEpPCUU
IEEE 802.11ax

cyocuanpoBaHus
MPOIICHTHOW CTAaBKH IO
KPEIuTy;
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
3.1.2 | Paspaborka PCl-mumHsl quist oOMena PazpaboTano anmnapatHoe pelieHue, 00ecneynBaronee 2019-2021 | Monnmepkka OTPACIEBBIX ®onn «CKOIKOBO»
naHHBIMA Mexay SOC poytepa u TX\RX HEOOXOIUMBIH YPOBEHB MPOITYCKHOM CITOCOOHOCTH IS peleHui
panguomoayiieM (¢ yuetom 1. 3.1.6) 3ajericrBoBanus texdonoruit OFDMA, DL/UL MU-
MIMO
Bemonuenne KIID «BrinonHeHne 0T€4eCTBEHHBIM
00opyIoBaHHEM MUHIMAJIBHBIX TPEOOBaHHI K CETEBOMY
00opyIoBaHUIO B 00BeMe crieln(hUKAIII, IeTeBOI
nokazareib kK 2021 r. - CoOoTBETCTBHE aKTyaJIbHON BEPCUU
IEEE 802.11ax
3.1.3 | Pa3zpaboTka 1 MUIOTHPOBaHHE Peanu3oBaHo 1 anpoOUpPOBAHO KOMILIEKCHOE 2019-2022 | Moanmepka OTPACIEBBIX Donn «CKOIKOBOY;
ynpasistroniero 10 11 poyTepoB u NPOrPaMMHOE PELICHHE C HCIIOJIb30BaHHEM pelieHuii; L
To4ek focrymna ¢ noaaepxkoit Wi-Fi 6 (c | oTeyecTBeHHOTO 000pyI0BaHNUS Poccniickoit poun
yaeTom 1. 3.1.6) IMonnepxka pa3BUTHA
Bemomnsenne K113 «BrlnonHeHne 0Te4ecTBEHHBIM PErHOHATIBHBIX IPOEKTOB “H(POPMAIMOHHBIX
000py1I0BaHNEM MUHUMAIIbHBIX TPEOOBAHHUHI K CETEBOMY TEXHOJIOTHI
00opyIoBaHUIO B 00BeMe crieTIH(DUKALINIT, IeTeBOI
nokazareib kK 2024 r. - COOTBETCTBHE aKTyaJIbHOU BEPCUU
IEEE 802.11ax
3.1.4 | Pa3zpaborka Cucremsl Ha uurne (SOC) aiast | Paspaborano anmaparHoe penienue SOC, COBMeCTHMOE C 2019-2022 | Moanmepka OTPACIEBBIX Donp «CKOIKOBO»
POYTEPOB M TOYCK JOCTYMA C JIMHEIKOI POyTepOB OTEUECTBEHHOTO MPOU3BO/ICTBA peuieHuit
uaTerpupoBaHabiM CPU (c yuerom 1.
3.1.6) Brinonnenue KI19 «BrinonHeHne oTeyecTBEHHBIM
000py/1I0BaHNEM MUHUMAJIbHBIX TPEOOBAHHH K CETEBOMY
o0opynoBaHUIO B 00BeMe crieli(hUKAII, [IeTeBOI
nokazaresb k 2024 r. - COOTBETCTBUE aKTyaJlbHOU BEPCUU
IEEE 802.11ax
3.1.5 | Pa3zpaboTka MoeNu HAPYIIATEIS IS OmnpeneneHbl OCHOBHBIE YTPO3bI HH)OPMAIIHOHHOM 2019-2022 | Ilommepxka OTPACIEBBIX ®onx «CKOIKOBOY
texnonoruu Wi-Fi 6 Oe3omacHOCTH B ceTsx cBsi3u Wi-Fi 6 peleHui
3.1.6 ®dopmupoBanue TpeOOBAHUH 110 OmnpeneneHbl OCHOBHBIE MEPHI IO 00ECTIEYEHHUIO 2019-2022 | Ionnep»kKa OTPacieBBIX ®onp «CKOIKOBO»

nH(pOpMaLMOHHO 6e30macHOCTH JUIs
texnonoruu Wi-Fi 6 ¢ yuerom monenu
HapymuTess, pazpadoTanHo B 1. 3.1.5.
Br10op kimaccoB cpencTs
KpHUNTOrpaduuecKoi 3amursl
uHbopManuu juts rexHosorun Wi-Fi 6

uH(MOPMALMOHHOW 6e30MacHOCTH B ceTsx cBsa3u Wi-Fi 6

penieHui
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
3.2 TexHoaornveckas 3aga4da: Pazpa6orka u pa3BuTHE 0TE€4eCTBEHHOr0 MPOrPaMMHOIo obecnedeHust u ooopyaoBanust Li-Fi
3.2.1 | Pa3zpaboTka ¥ MUJIOTUPOBAHHE Pa3paboTaHo oreuecTBeHHOE 000pYyJ0BaHHE (IPUEMHHUK, 2020-2023 | I'panTOBas MoazepKKa ®DoHp coaeifcTus
oteyecTBeHHOTO 0bopymoBanus Li-Fi (c MapHIpyTH3aTOP/CBETOIMOAHAS CUCTEMa OCBEILCHH), MalbIX IpeIIpHUsTHi; HMHHOBALIUSM;
yaeToM 1. 3.2.4) TIPOBEACHBI MIIOTHBIC TIPOEKTHI B YCIIOBHSAX
MPOMBIILIEHHOTO MPOU3BOCTBA, 0OBEKTAX COLMANBHOM Ilonnepska oTpacnessx Ponn «CKONKOBOY»
HHPPACTPYKTYpPHI (06pa30BaTENbHBIX, ME. perieHIH
yUpeKIIEHUAX), HAa TPAHCIIOPTE, B TOPOJICKOH cperie
Bemonnenune KIIO «BpinmomHeHne MUHUMAIIBHBIX
TpeOOBaHUH K CETEBOMY 000pYIOBaHHIO B 00BEME
TpeOoBaHUH crienuduKanuiiy, MeaeBol mokazatens k 2024
r. - CootBeTrcTBHE akTyansHo Bepcun |EEE 802.11bb
3.2.2 Pa3paboTka ¥ muIIOTUpOBaHKE Peanu3oBaHo 1 anpoOUPOBaHO KOMILUIEKCHOE PELICHHE C 2020-2023 | [onnep»kka OTpacieBbIX ®onp «CKOIKOBOY;
KOMIUICKCHBIX PELICHHUI C HCTIOJIb30BaHKUE | HCIIOJb30BaHHEM oTeuecTBeHHOro 110 n obopynoBaHus peLIeHui; L
oTedecTBeHHOro I1O 1 060pynoBanus (¢ | [J1A HPUMEHEHHS B YCIOBHAX IPOMBIIIEHHOTO Poccutickoii dorn
yuerom 1. 3.2.4) HPOU3BOACTBA, 00BEKTAX COLUATLHOM HHPPACTPYKTYPHI Tonnepxka pasBUTH
(0OpazoBaHus, Me[l. yUpexkIEHUAX) HA TPAHCHOPTE U PETHOHATBHBIX MPOCKTOB HH(bOpMaHI:IOHHHX
FOPOJICKOIi cpeie, YAOBIETBOPSIOLIEe TPeOOBAHUAM TEXHOJIOTHH
CKOPOCTH Tepe/iauy JIaHHBIX, 0€30I1aCHOCTH U 30HBI
TOKPBITHS
Bemonnenne KIIO «BpinomHeHne MUHUMAIIBHBIX
TpeOOBaHUI K ceTeBOMYy 000pPYIOBaHHUIO B 00bEMe
TpeboBaHuil cienudukamiiy, neneBoi mokazarens k 2024
r. - CooTBercTBHe akTyansHOU Bepcuu |IEEE 802.11bb
3.2.3 | Pa3zpaboTka Mozenn HapyIIUTENs IS OmnpeneseHbl OCHOBHBIE YTPO3bI HH)OPMAIIHOHHOM 2020-2023 | ITommepxka OTPACIEBBIX ®onpa «CKOIKOBOY;
texHomoruu Li-Fi 0€30I1aCHOCTH B CeTAX CBs3n Li-Fi pelIeHui;
Poccwiickoit houx
IMonnepxka pa3BuUTHA
PETHOHAIBHBIX IIPOEKTOB nH(pOPMaAMOHHBIX
TEXHOJOTHH
3.2.4 | ®opmupoBaHue TPeOOBAHHH 110 OmnpeneneHbl OCHOBHBIE MEPHI TI0 00ECTIEYEHHIO 2020-2023 | Ionnep»kka OTpacieBbIX ®onpx «CKOIKOBOY;

uH(pOpMAMOHHO 6e30MaCHOCTH ISt
texHonoruu Li-Fi ¢ yaerom mozmenu
HapyIIUTENs, pa3pabOTaHHOH B

1. 3.2.3. Bei6op K1accoB cpescTB

HH(OPMALIMOHHOW 6€30MacCHOCTH B ceTsX cBs3u Li-Fi

pelIeHui;

Ionnepxka
PETHOHAIBHBIX MIPOEKTOB

Poccwiickoit horx
pa3BUTHS
HH(POPMAIIMOHHBIX
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
KpUNTOrpaUIecKo 3aIuThI TEXHOJIOT Uil
uHbOpManuu i TexHooruu Li-Fi
4. CyotexnoJorusi: PAN
41 Texnonornyeckas 3agaua: PazpadoTka TeXHOJOTHH NPOU3BOJCTBA BHICOKOYYBCTBUTEAbHbIX UHF-Mukpocxem
411 Pa3paboTka pagnomoyss ¢ mojyiepxkoii | Paspaboransl coBMeCTHMBIE TPOrpaMMHbBIE OHOIMOTEKH 2020-2023 | [onnep»kka KOMITaHUH- AO «PBK»
OFDMA, DL/UL MU-MIMO, JUTSL MIHTETpallii ¥ OTJIAJIKU OTIEIbHBIN deMmenToB RFID JINJEPOB
BBICOKOYPOBHEBOH MOAYJISIINY, 000pyIOBaHUS
MexaHu3MbI SR 1 BSS
41.2 Pa3paboTka TEXHOJIOTHHU MPOM3BOACTBA Texunonorus npoussonacrea KMOII ¢ 90 am 2020-2023 | [opnepikka KOMITAHUH- AO «PBK»
KMOII ¢mam 90 am pa3paboTaHa u 3ammylieHa Ha 6a3e 0TeYeCTBEHHBIX (habpHK JTUIEPOB
Brimonnaenne KIID «Iloka3atenb BRIXOIHONM MOIIHOCTH
RFID UHF-MeTok oTeuecTBeHHOTO MPOM3BOICTBA
(3ammch/9TeHUE)», IIENICBOM Mmoka3areib k 2024 r. —
-20/-23 dBm
4.1.3 | Pa3paborka cemeicTBa MUKPOCXEM C Paspaboransl mukpocxembl UHF-MeTok ¢ paznuanbivu 2020-2023 | Moanepxka pa3paboTku U | MUHIPOMTOPT
3aJJaHHON YYBCTBHUTEIbHOCTBIO CBOMCTBaMH BHEJ[PEHHSI Poccuu;
MPOMBIIIJIEHHBIX
Brinonnenue KII9 «Iloka3aTenb BBIXOAHONH MOLTHOCTH peleHmit; MuHKOMCBSI3b
RFID UHF-MeTok oTeuecTBEHHOTO IPOM3BOICTBA Poccun
(3amucw/daTeHne)», 1eNeBol oka3atelb k 2024 . — [onnepxka mytem
-20/-23 dBm cybcuaupoBaHust
MPOLIEHTHOM CTaBKHU T10
KpeIuTy
414 | Co3nanue pOCCHIICKOTO MPOU3BOJICTBA dabpuka AJsl MPOU3BOJICTBA AHTEHH IIOCTPOCHA U 2020-2023 | Moanepxka pa3paboTku U | MUHIPOMTOPT
wieHouHbIX RFID-anTeHH 3arymeHa BHEJIPEHHUS Poccun;
MPOMBIIIIEHHBIX
pelieHuit; MuHKOMCBS3b
Poccun

Ionnepxka myrem
cyocuanpoBaHus
MPOLIEHTHON CTaBKH IO
KpenuTy
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
4.2 TexHosornuyeckast 3aaaya: Pazpadorka kpunrorpapudeckux conpoueccopon st PU-merox
421 CornacoBaHHE UCTIONIB3YEMBIX Tectupyemble alropuTMbI CEPTUGUIUPOBAHBI 1 2020-2023 | Monnepixkka pazpaboTku 1 | MuUHIpoMTOpT
KPHUIITOAJITOPUTMOB C PETYIATOPOM 0J00peHBI BHEJ[PEHUS Poccun
. . MPOMBIIIICHHBIX PEIICHUN
PazpaboTka cemeiicTBa Co3niaHHBIE CeMENCTBAa KpUNTOTpahUUECKUX MPOLIECCOPOB
KPHITOTPA(YUIECKIX COMPOIIECCOPOB TIO3BOJISTIOT Pa3BUBATh MUKPOCXEMBI C arapaTHbIM
mmdpoBaHueM
4.2.2 Pa3paboTtka cemeiicTBa MUKPOCXEM C Paspabotansr mukpocxemsl HF 1 UHF metok ¢ 2020-2023 | Ilommeprxka pa3paboTKu B | MUHIpOMTOPT
anmapaTHeIM MH(pPOBaHUEM mu(ppoBaHUEM KITIOYOM JUTHHOH 128 Out u 256 6ut BHEJPCHHUS Poccun
. MPOMBIIIICHHBIX PEIICHUH
Brimonaenune KIID «Iloka3ateab BBIXOAHON MOIIHOCTHU
RFID UHF-MeTok oTeuecTBeHHOTO MPOM3BOICTBA
(3ammch/9TeHUE)», IIENICBOM Moka3areib k 2024 r. —
-20/-23 dBm
5. CyoOrtexHoJiorusi: CnyTHUKOBbIE TEXHOJIOTHH CBSA3U
5.1 Texnosornyeckas 3aga4a: Odecneuenne npegocrasiaenus ycayr I
5.1.1. | Pa3paborka cucrembl VSAT (anmapathsie | Paspaboran npoekt cucrembl VSAT mist paboTsl ¢ 2019-2021 | Ionnepikka nporpamMm AO «PBK»;
Cpe/ACTBa UEHTPAIbHOW CTAHLIMK U WCTIOJIb30BaHUEM OTEUECTBEHHOTO aOOHEHTCKOTO nestenbHocTH JIML; .
IPOrPaMMHOE 0GECTIEYEHHE YIIPABIEHUST | OOOPYAOBAHHUS M CO3NAHHS CUCTEMBI CITyTHUKOBOTO Doy coneiicTsus
CETBI0) C Y4eTOM TpeOOBaHuii 110 IIMPOKOIOJIOCHOTO HOCTYIIA, B TOM YKCIIE C BBIIECICHUEM ['pantosas ToAZiepoKka MHHOBAIAM
00€CIIEYeHHIO BO3MOKHOCTH IIPOBEIEHUS | IIOJIOCH YaCTOT II0 TPEOOBAHMIO MaJIBIX HIPEIPUATHH
OTIePaTHBHO-PO3BICKHBIX MEPOTIPHUATHH (¢
yaetom . 5.2.11)
5.1.2 ITunorupoBanue cuctemsl VSAT 2020-2022 | Tlommep»xka KOMIAHUM- AO «PBK»
JMJIEpOB
[TpoBenexHo nunoTHoe TecTupoBanue cucrembl VSAT n
aHaJIM3 BO3MOXKHOCTU pabOThI ¢ CUCTEMOIl Ha OCHOBE
BBICOKODJUIMIITUYECKUX CIYTHUKOB B CHOMPCKOM U
JanpHeBOCTOUHOM (eziepaIbHOM OKpyrax
5.1.3 | Pa3paboTka HOMEHKIATYPBI B Poccuiickoii @eneparmn pa3paboTaHa OTEUECTBCHHAS 2019-2021 | Monnepikka mporpamMm AO «PBK»

OTEYECTBEHHOTO a0OHEHTCKOTO
00opynoBaHus (AHTEHHBIE PEIIETKH CO

CKaHWPOBAHHUEM JIy4da, B TOM YHCJIIC

JMUHEHKa aHTEHHBIX PEIIETOK CO CKAaHMPOBAaHUEM JIyda (B

TOM YHCJIE COBMECTHMBIE C 3apyOEKHBIMH 00pa3IiaMu
MOJIEMOB) JIJIsl pa0OTHI C BRICOKODJUTUTI THIECKIMH

nesitensHocTH JINL]
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
COBMECTHMBIE C 3apyOe)KHBIMH CITyTHUKaMHu
00pa3maMu MOAEMOB) ISl CHCTEMBI
CITyTHUKOBOTO IIUPOKOIIOJIOCHOTO
JOCTYIIa Ha OCHOBE
BBICOKORJUTUIITHYECKHUX CITyTHUKOB
«Oxcnpecc PB» (¢ yuerom 1. 5.2.11)
5.1.4 | Pa3paboTka HOMEHKIATYPBI B Poccuiickoit @enepariun pa3paboTaHa OTeUeCTBEHHAS 2019-2021 | Moanmepxka KOMIIAHUA- AO «PBK»
OTEYECTBEHHOTO aDOHEHTCKOTO JIMHElKa aDOHEHTCKUX TEPMUHAJIOB JUJIEPOB
o00opynoBaHus (a0OHEHTCKHE
TEPMHHAJIBI) JUIsl CHCTEMBI CITyTHUKOBOT'O
HIMPOKOMOJIOCHOTO JIOCTYIa HA OCHOBE
BBICOKODJUTUIITHYECKHX CITyTHUKOB
«Qxkcmpecc PB»
5.1.5 | [unotHoe TecTUpoBaHKe oTeuecTBeHHOrO | B Poccuiickoit denepanuu npoTecTUpOBaHA 2021-2022 | Toanmepxka KOMIIAHUA- AO «PBK»
a0OHEHTCKOTO 000pyI0BaHMS (AHTEHHbIE | OTEYECTBEHHAs JIMHEHKa aHTCHHBIX PEIIETOK CO JUJIEPOB
PELIETKU CO CKAaHWPOBAHUEM JIy4ya, B TOM | CKaHUPOBAaHHEM JIy4a (B TOM YHCIE COBMECTHMBIE C
YHCJIE COBMECTUMBIE C 3apyOeIKHBIMU 3apyOeXHBIMHU 00pa3IiaMy MOJIEMOB) JUI PabOTHI C
o0pasiaMu MOJIEMOB) JJIsl CHCTEMBI BBICOKODJUTUIITHYECKMH CITyTHUKaMHU
CIIyTHUKOBOTO IIUPOKOIIOJIOCHOTO
JIOCTYIIa Ha OCHOBE
BBICOKORJUTUIITHYECKHUX CITyTHUKOB
«Oxcnpecc PB»
5.1.6 Pa3paboTka TexHOIOTHH THOKUX Pa3paboTaH MpoeKT MHUPOKOIOIOCHBIX aKTHBHBIX 2019-2021 | Ionnepikka nporpamMm AO «PBK»
1 poBsIX none3HsIx Harpy3ok (I'TIH) (ha3MpOBaHHBIX aHTEHHBIX PEIIETOK C HHU(PPOBBIM nesrenbHocTH JINL
muarpammoo6paszoBanueM (LIADAP), popmupyrommix
00JIBIIIOE KOJTMYECTBO Y3KUX MPUEMHBIX U ITEPEIAIOIINX
TIepeHAIETNBAEMBIX JIydeH C BEICOKMMH 3HAYCHUSMHU
OUHNM u 1o6pOoTHOCTH
Pa3paboTaH npoekT pacnpenesieHnsi eMKOCTH U MOIITHOCTH
Mexay aydamu KA B pealbHOM BpEMEHH C yU4ETOM
€MKOCTH TpaduKka BceX a0OHEHTCKUX TEPMUHAIOB
5.1.7 | Pa3paboTka TEXHOJIOTHH THOKHX CnpoekrupoBanbl oreuectBeHHble CBUC o texHonorun | 2021-2022 | IMoanepikka nporpamm AO «PBK»

dpoBsIX none3HsIx Harpy3ok (I'TIH)

22-28 HM, MO3BOJISIFOIINX CHU3UTh DHEPTOMOTPEOICHHE

nesitensHocTH JINL]
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH
6noka [JADAP no npueminemsix 3Hauenui (7-15 kBr)
CrnpoeKkTHpOBaHbI OTEYECTBEHHBIE TBEPAOTEIBHBIX
yeumureneit momHocTH (TTYM) HHADAP ¢ noBHIIICHHBIM
KIIJ 8 Ku, Ka, Q/V muanazona
5.1.8 Apanranus texaonoruii LTE gus AnantupoBato 1O 1 NOBBIIEHHBIX 3a1€PKEK B 2021-2022 | Tlomnepxka KOMIAHUN- AO «PBK»
KOCMHYECKOTO ITPUMEHEHHUS: CILyTHUKOBO# CETH U a0OHEHTCKHX YCTPOHCTB JMEpOB
CITyTHUKOBOW CETH Ha OCHOBE a0OHEHTCKHX YCTPOMCTB B
Anantanus 11O qs NOBLIIECHHBIX cersix LTE (c yuerom 1. 5.2.11)
3aJIep>KeK B CIIyTHUKOBOM CETH U
A0OHEHTCKUX YCTPOMCTB CITyTHUKOBOW
CEeTH Ha OCHOBE a0OHEHTCKUX YCTPOMCTB
cersix LTE (c yaetom 1. 5.2.11)
5.2 Co3nanue ri100ajibHOI MHOTO()YHKUMOHAJIBHOM CHCTEeMbI CIYTHHUKOBOI'0 HHTEPHeTAa Beleil
5.2.1. | Apanranus rexnonoruii LPWAN mis Pa3paboTana oTeuecTBeHHAs JIMHEHKa aDOHEHTCKHUX 2019-2021 | Moanmepikka mporpamMm AO «PBK»
KOCMHMYECKOTO IIPUMEHEHUS: ycrpotictB LPWAN mist paGoTsl B CITyTHUKOBOH CETH, nesitenbHOCTH JIWL
. co3JiaHue OOPTOBBIX MOJIE3HBIX HATPY30K U ajanrtaius [10
Cosnanue aDOHEHTCKHX YCTPOHCTB . u agantuposano 10 (¢ yuerom m. 5.2.13)
LPWAN nmst paboThI B CITyTHUKOBOT
CeTH, CO3/JaHNe OOPTOBBIX MOJIE3HBIX
Harpy3ok u aganranus [10 (¢ yuetom 1.
5.2.13)
5.2.2 | Pa3paboTKa HOMEHKJIATYPBI Jluneiika panoTeXHUIeCKUX Moayei ciryraukoBoro 10T | 2019-2021 | Tlommepxka mporpamm AO «PBK»

OTEYECTBEHHOT0 aDOHEHTCKOTO
00opynoBaHus (paIuOTEeXHIIECKUE
MOy JUI HOJKITIOUEHHS JaTYMKOB
(hM3MYEeCKUX BEJTMYMH Ha OCHOBE
CTaHJAPTHHIX HHTEP(EHCOB U THHEIHKa
TaKWX JATYHKOB) /IS pearn3aliin
CEPBHCOB CIIyTHUKOBOTO MHTEpHETA
Beeii Ha OCHOBE OTKPBITBIX IIPOTOKOJIOB
C HMCIIOJIb30BaHNEM HU3KOOPOHUTATBHON
CIIyTHUKOBOM cucteMsl «Mapadon-10T»
(c yauetom 1. 5.2.13)

(c yuetom 1. 5.2.13)

nestensHocTH JIVL]
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HeoOxonnmere MeponipusTHs (IeHCTBIA)
IO PELICHUIO TEXHOJIOTHYCCKON 3a1a4un

O)KI/I,Z[aeMHﬁ PE3YJbTAT C YKa3aHUEM XapPaKTCPUCTHUKHN

Cpok
peanuzanuu

IIpennaraemsbrit
WHCTPYMEHT MOAIECPKKH

OTBeTCTBEHHBIE
OTepaTophl Mep
TOJIICPIKKH

5.2.3

Pa3paboTka HOMEHKIATYPHI
OTE4ECTBEHHOT0 a0OHEHTCKOTO
o0opynoBaHus (JTMHEHKA TaTINKOB
(hU3MUECKHUX BEIMYNH HA OCHOBE
CTaH/IapTHHIX HHTEP(ENCOB) s
peanu3anyy CepBUCOB CILyTHUKOBOTO
WuTepHera Benieil Ha 0CHOBE OTKPBITBIX
MPOTOKOJIOB C HCIIOJIb30BaHUEM
HU3KOOPOUTAIIBHON CITyTHUKOBOMH
cucreMbl «Mapadon-10T» (c yuerom .
5.2.13)

JluHeiika TaTINKOB ISl a0OHEHTCKUX YCTPOUCTB
ciytHukoBoro 10T (c yuerom m. 5.2.13)

2019-2021

[lonnepsxka nporpamMm
nearenpHocty JINL]

AO «PBK»

5.24

Pa3paboTka THIOBBIX TEXHUYECKUX
peLIeHui JUIsl CTAaHINI CONPSKEHUST 1151
CO371aHMsI TII00ANIHO pacipe/eIeHHON
CIIyTHUKOBOW CETU MHTEpPHETA BElllel Ha
OCHOBE MEXIyHapOAHOH KOOIEepaluu

Pa3paboTaHbl TUIIOBBIE IPOSKTHI CTAHIMIA CONPSKEHHS
JUTSL CO3IaHMSI TII00JIbHO pacipeIeIeHHON CITy THUKOBOM
CETH UHTEPHETAa Bellei

2019-2021

[Tonnepskka nporpamMmm
nesrenbHocTy JINL]

AO «PBK»

5.2.5

TectupoBaHuEe OTEUECTBEHHOM JIMHEWKHU
JATYUKOB (PU3MICCKHUX BEJITUYMH Ha
OCHOBE CTaHJapTHBIX UHTEPPECcOoB Is
CO3JJaHMsI UHTEJUIEKTYaJIbHBIX CEHCOPHBIX
ceTelt st Beex chep IKOHOMHKH

B Poccuiickoii @eaepaiuu npoTecTUpoBaHa
OTEUYECTBEHHAsI IMHEIKA JATYNKOB GU3UUECKUX BEIIUIUH
Ha OCHOBE CTaHAAPTHBIX HHTEP(EHCOB

2019-2022

Ilonnepxka KOMIIaHUK-
JMJIEpOB

AO «PBK»

5.2.6

Paspabotka [10 061auHBIX CEPBUCOB LIS
3aj7]a4 UHTEpHETa BEllEeH,
HMHTETPUPOBAHHBIX C HABUT'AIITUOHHBIMH
CepBUCaMH U CEPBUCAMHU
JUCTaHIMOHHOTO 30HAMPOBAHMS 3eMIIH (C
ydaetom 1. 5.2.13)

10O pa3paboTaHO AJIS HIMPOKOTO KPYyra MPUMEHEHHUS BO
BceX cepax IKOHOMUKH (¢ yaeToMm 11. 5.2.13)

2019-2021

[Tonnepskka nporpamMmm
nesrenbHocTr JINL]

AO «PBK»

5.2.7

HcnplTaHNE TUIIOBBIX TEXHUYECKUX
pelIeHui JUIsl CTAaHINI COTIPSKEHUST ISt
co3/1aHus MI00ANTBEHO pacIpe/eIeHHON
CITyTHUKOBOM CETH MHTEpHETA Bellel Ha
OCHOBE MEXIYHApOJAHOM Koolepaluuu

C03;1am)1 THUIIOBBIC ITPOCKTHI CTaHIUH COIIPSKCHUA U
MPOBCACHO MMUJIOTHOC TECTUPOBAHUC

2020-2022

[Tonnepxka KoMIaHUM-
JUAEpOB

AO «PBK»

5.2.8

TectupoBanue 110 001a4HBIX CEPBHUCOB

I1O mpoTtecTrpoBaHO AJIS MIUPOKOTO KPyTra MPUMEHEHHUS

2020-2022

Ilonnepxka KOMIaHUH-

AO «PBK»
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Ne HeoOxonnmere MeponipusTHs (IeHCTBIA) OxumaeMblil pe3ynbTar ¢ yKazaHHEeM XapaKTePUCTUKU Cpok [pemmaraemsrit OTBETCTBEHHBIC
/i TI0 PELICHHIO TEXHOJIOIMYECKOW 3a/1auu peanuzalyy | WHCTPYMEHT HOAJEPIKKU OTepaTophl Mep
TOJJIEPIKKH

JUIA 3329 MHTEPHETA BEILEH, BO BCeX c(hepax IKOHOMHKH Ha IPEAMET peann3annui JIUIEpOB
MHTETPUPOBAHHBIX C HABUTAIIHOHHBIMH CEpBHCOB IS 33]]a4 HHTEPHETA Beler
CEpBUCAMH U CEPBUCAMH
JMCTaHIMOHHOTO 30HAMPOBAHHUS 3EMIIH

5.2.9 TecTrpoBaHHE OTEUECTBEHHOMN THHEHKH [oTBepixacHUE sl CEPUHHOTO IPOU3BOICTBA 2021-2022 | Toanmepxka KOMIIAHUH- AO «PBK»
PagHOTEXHUYECKUX MOIYNEH (11t JIMJIEpOB
MOAKIIIOUEHHS TaTYUKOB (PU3HUECKUX
BEJINYMH Ha OCHOBE CTaHJAPTHBIX
HHTEPQEHCOB) IS CO3TaHUS
MHTEJUIEKTYaIbHBIX CEHCOPHBIX CeTeH IUis
BCeX c(hep IKOHOMHUKH

5.2.10 | PazpaboTka MOy HAPYIIATEIS IS OmnpeneneHb OCHOBHBIE YTPO3bI HH)OPMAIIHOHHOM 2021-2022 | Ilommep»kka KOMIaHUM- AO «PBK»
LTI 6e3omacaoctr LTI/ JIUAEPOB

5.2.11 | ®opmupoBaHue TpeOOBaHUI MO OmnpeneneHb OCHOBHBIE MEPHI TI0 00CCIICICHUIO 2021-2022 | Ilommepkka KOMIaHHK- AO «PBK»
WHPOPMAIMOHHON OE€30MTACHOCTH IS nHpopMannonHo# 6e3omacHoctr ITTJ] JUAEpPOB
T[T ¢ yueTomM MOJeNy HapyLIUTENs,
paspabortannoi B 1. 5.2.10. Beibop
KJIaCCOB CPEJCTB KpUnrorpaduueckoit
3anuthel nHGopMmanuu ayst LTI/

5.2.12 | Pa3paboTka MOZEIN HapYILIUTENs ISt Omnpe/enieHbl OCHOBHBIE YTPO3bl HHPOPMAIIMOHHON 2021-2022 | Mopuepxka KOMIIAHUH- AO «PBK»
MHOTO(]YHKIIMOHAJILHOH CHCTEMBI 0€301acHOCTH MHOTO(YHKIIMOHAILHON CUCTEMBI JIUJIEpOB
CIIyTHUKOBOTO MHTEpHETA BelIeH CITyTHUKOBOTO MHTEpHETa BelIei

5.2.13 | ®opmupoBaHue TpeOOBaHUI MO OmnpeneneHb OCHOBHBIE MEPHI TI0 00CCIICYCHUIO 2021-2022 | ITommep»kka KOMIaHHK- AO «PBK»

MH(POPMALMOHHON 6E30MACHOCTH VIS
MHOT'O(YHKIIHOHAIBHOH CHCTEMBI
CITyTHHKOBOT'O HHTEpHETA BelleH ¢
Y4ETOM MOJICIN HapyIIUTeIs,
pa3paboTtanHOii B 1. 5.2.12. Beibop
KJIACCOB CPEJCTB KpUnrorpaduueckoi
3alMThl HHPOPMAIMHU TS
MHOTO(])YHKIIMOHAILHOH CHCTEMBI
CIIyTHUKOBOT'O MHTEpHETA BelIeH

nH}popMannoHHOI 6€30MaCHOCTH MHOTO(QYHKIIHOHATIBHON
CHCTEMBI CITyTHUKOBOTO MHTEpHETA BeIlei

JIMAEpOB
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Meponpustust JIopoxkHOI KapThl B 4acTu pa3Butusi cyorexHonornu WAN OynyT JOMOJHEHBI M CKOPPEKTHPOBAHBI B paMKax pa3padaTbIiBaeMoi
JIOpO>KHOM KapThl pa3BUTHSI BHICOKOTEXHOJIOTUYHOTO HAIpaBJIEHUS] MOOMIBLHONW OECTIPOBOJHOM CBS3H ISITOTO MOKOJICHUS, pa3pabaThIBaeMON B pamMKax
cornamenus mexay IlpasurensctBom Poccuiickoit denepaunu, I'ocynapecrBennoil kopnopanueit «Pocrex» u ITAO «Pocrenexkom» ot 10 urons 2019 r.
1 OOHOBJIEHBI B paMKax CYILECTBYIOLIET0 MEXaHW3Ma aKTyalu3aluu.



4. OueHka TpedyeMbIX pecypcoB B NPHUBS3Ke K HHCTPYMEHTAM NOAIePKKH

OOumii 06beM OIOHKETHBIX MHBECTHIIMNA, HEOOXOMUMBIN ISl pean3aliil MEpOIpUATHH,
HAIPaBJIEHHBIX HA PEIlIEHHE TEXHOJOTMYECKUX 3a/ady U IpelcTaBieHHbIX B Tabn. 7— 1, Ha cpok
10 2024 rona BKIFOYUTEIBHO, COCTAaBUT 36 Mipa pyO. JIOMOTHUTENBHO IS peaiu3aliii yKa3aHHBIX
MEPONPHUSITHIA TPEOYIOTCSI BHEOIOIPKETHBIE MHBECTUIIMH B pa3zmepe 69,16 mupx py6. [Tomumo sToro,
JUTSL peali3alliid MEPOTIPHUSITHIA, HAPaBICHHBIX HAa (OPMUPOBAHUE CPEIbI PA3BUTHUS TEXHOJIOTUU
0ecrpoBOHOM CBSI3U (MEPOIPHUATHS MO CTUMYJIUPOBAHHUIO CIPOCA, PA3BUTHUIO KaJIpOBOTO U
HAyYHOTO TMOTEHIMaJla, Pa3BUTHIO HKCIOPTHOTO TMOTEHIMAla W peaju3aldd [POEKTOB
MEXIYHApOJAHON Kooreparuu), mnorpedyercs oxono 139 mupn py6., B paMkax KOTOpPBIX HE
IpeIyCMOTpEHa OIO/KETHAS MOAJICPKKA COTVIACHO YCTAHOBJICHHBIM HMHCTPYMEHTaM MOJACPKKH B
pamkax ®II «[{udhpoBbie TEXHOTOTHNY.

CyOTexHONOTMU U UX pelleHHs B MPUBEACHHON TaOIUIE MO pacHpeeIeHUI0 HHBECTUIINN
Pacrojo)KeHbl B IPUOPUTU3UPOBAHHOM mopsiake. Hanbonbumii 00beM BIOKEHUHN IIIaHUPYETCS B
5G, Tak Kak JaHHOE pelIeHue SBIAeTCs Hanbosee npruoputeTHbIM. OnepatnBHOEe (PUHAHCHPOBAHUE
JAHHOTO pelHIeHHs] OO0ECIEeYUuT CBOEBPEMEHHBI 3allyCK MPOEKTOB [0 CTaHIapTHU3aIUH
uHTepdeiicoB, pa3paboTKe OTEUECTBEHHOTO IPOrPaMMHOT0 00ecreueHus: B 00JIaCTH OMOPHOH CeTH,
BHEJPCHUE YK€ CYIIECTBYIOIIUX IMPOIYKTOB B OOJIACTH BHPTYaTH3allMHd CETEBBIX (QYHKIMH M
pa3pabotke oreuecTBeHHOU O6a3pl DKb 11 TelneKOMMYyHUKAIMOHHOTO 000py10BaHuUs

B uactu cyOrexnonrun WAN HauGonpmMM HOPUOPUTETOM OO0NANAI0T HHCTPYMEHTHI
MOJJIEP)KKH, HampaBleHHbIE Ha pa3BepThIBAHHME pEIICHUN Ha 0a3e CyOTEeXHOJIOTMH B PETHOHAX
Poccuiickoit ®enepannu, a Takke GUHaAHCHPOBAHUE Pa3pabOTKH 000PYAOBaHUS ISl TOCTPOCHUS
KJIFOUEBBIX AJIEMEHTOB WH(MPACTPYKTYPHI CyOTEXHOJIOTHH, TAKUX KaK 0a30BbIE CTaHIIMU, aHTCHHBI,
SDN-mapmpyTu3aTopsl. B COOTBETCTBHH € 3TUM MPUOPUTETHOCTh UHCTPYMEHTOB MOJACPKKHU TS
JTAHHOM CyOTEXHOJIOTHH OINpe/ieieHa CleAYIOIHUM 00pa3oM - B yOBIBAIOLIEM MOPSIKE:

[Tomnepkka OTpaciaeBbIX PEIICHU;

[Togneprxka peruoHaIbHBIX MPOEKTOB;
[IpenocraBnenue cyocuanii KPeIUTHBIM OPTaHU3ALIUSM;
[Topnepxka KOMIIAHUN-ITUAEPOB;

[Tonnepxka nporpamm aestensHocty JINL;

[Tonnepsxka pazpaOOTKU ¥ BHEIPEHUSI IPOM. PELLICHUM;

N o o~ wDbh e

I'panTOBas MoAAEPKKA MATIBIX TTPEITPUSTHIH.

Crenyromieil Mo 3HAYUMOCTH CyOTEXHOJOTHEH ¢ TOUKH 3peHHUs] HEOOXOAMMOCTHU €€ Pa3BUTHS
apinsercs LPWAN. CymectByloT yke (QYHKIMOHUPYIOIIME OTEYECTBEHHbIE IUIAT(OPMBI
W CTaHIAPTHI, HO HA JaHHBIHK MOMEHT TpeOyeTcsl YacTHUHOe (PUHAHCHPOBAHWE OTPACIEBBIX

BHEJJpEeHUI U oOecrieueHue THPAKUPOBAHUS OTEYECTBEHHON MPOAYKLIUH.
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B cBs3u ¢ Tem, urto mus pasButus cyorexHosmorun LPWAN HaunGonbmmM mpuoputTeToM
00J1a/1at0T MHBECTHUIIMH B YaCTH TECTHUPOBAHUS PEIICHUN B MUJIOTHBIX 30HAX, MO3TOMY B paMKax
JAHHOW CYOTEXHOJIOTUU MPUOPUTETHBIMUA MHCTPYMEHTAMU MOAICPIKKH SBIISIOTCS — B yOBIBAIOIIIEM
HOpsIKE:

[Tonnepkka KOMIIAaHUA-TUAECPOB;

[Tonneprkka pa3paOOTKU ¥ BHEIPEHMSI IPOM. PELLIEHUM;
[Toxnepkka pernoHAIBHBIX TPOEKTOB;
[IpenocraBnenue cyocuanii KpeaUTHBIM OPTaHU3aALUSM;
[Tonnepkka oTpaciaeBbIX PEIICHU;

[Tonnepxka nporpamm aesarenbHocty JINLL;

N o a b~ wDnh e

I'panTOBas nogaepKKa MaJIbIX NPEAITPUATUN;

B Ommxkaiimme 5 neT mporHo3upyeTcs MaciiTabHOe pacHpoCTpaHEHHWE HOBOW MPOAYKIUU
s cereiit WLAN B pamkax passutus crangapta Wi-Fi 6 u npomsiniennoro npuMeneaus Li-Fi.
[To cuctemaM CBsI3M BHIUMOTIO CBETa CYIIECTBYIOT T'OTOBBIE OTEYECTBEHHBIE MPOAYKTHI H
CYIIECTBYET OKCHOPTHBIM moTeHmuayi, mnodtoMmy cyorexnonmoruu WLAN  Heobxomumo
dbuHaHCHUpOBaHUE Ui OOECHEYeHHs MAacIITaOMpPOBAHUS PEIICHUNW M CTUMYJIHUPOBAHUS PA3BUTHUS
OTEUYECTBEHHBIX PEIICHHIA.

B uvactu cyorexnonorun WLAN (Li-Fi) OromkeTHOE riHaHCHpOBaHKUE HE MPEITyCMOTPEHO,
B OTOI CBSI3M MIPHOPUTE3AIHSI HHCTPYMEHTOB TIOJJIEPKKH HE Tpedyercsl.

st cyorexuomorun WLAN (Wi-Fi) HauGonbimm npuoputetoM obnamaer paspaboTka
OTEYECTBEHHOE MPOrpaMMHOI0 OOecCreueHMs s 3aMEIIeHUS HWMIOPTHBIX pEIIeHHH, a Takke
CTUMYJIUDOBAaHME BHEJIPEHUS OTEUECTBEHHBIX pelleHui. B 3Toil cBA3M NpPHOPUTETHOCTH
WHCTPYMEHTOB TOIJCPKKH U TAaHHOH CyOTEXHOJIOTHH OIpeesieHa CIEAYIOMMM 00pa3oM - B
yOBIBAIOIIEM TOPSIIKE:
[Toxnepxka nporpamm agesrensHocty JINLL;
I'panToBast moamep>kKa MalbIX IPEITPUITUN;
[IpenocraBnenne cyocuanii KpeUTHBIM OPraHU3alMSIM;
[Tomnepkka OTpaciaeBbIX PEIICHU;
[Tonnep)kka perHOHANBHBIX POEKTOB,;

Hozu:[epm(a p8.3pa6OTKI/I 1 BHCAPCHUA TPOMBIIIICHHBIX peI.HeHHﬁ;

N o o bk~ wDdE

[Tonnepkka KOMIIAHUA-TUAEPOB.
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Ta6muma 7 — PacnipeneneHrne HCTOYHUKOB TIOIJIEPIKKH IO CYIIECTBYIONTUM MEXaHU3MaM Pa3BUTHUS

Ha niepuo 10 2024 (mupx pyo.)
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= =-S= =i
WAN 3,2 5,3 10 3 6 4,5 8 20 20 ~82
brooacemnvie cpedcmea | 2,24 2,82 5,85 2,05 | 394 2,6 0,5 20 0
snediooicemvie 096 | 248 | 415 | 095 | 206 | 1,9 75 20 ~82
cpedcmea
LPWAN 0,71 1,5 4,5 6 4,5 6 7,2 8,7 21,71 | ~26
O100ocemuble cpedcmsa 0,5 0,5 15 2 15 2 0,7 8,7 0
snediooicemvie 0,21 1 3 4 3 4 6.5 21,71 | ~26
cpeocmsa
WLAN 2,66 3,6 15 0 1.2 0 7,2 3,6 12,56 ~8
b10001cemuble cpedcmsa 0,8 1,2 0,5 0 0,4 0 0,7 3,6 0
snesioooicemvie 186 | 24 1 o |08 | 0 65 1256 | -8
cpeocmesa
PAN 0 0 0 15 0 15 5,64 15 7,14 ~5
61000i1cemubie cpedcmsa 0 0 0 0,5 0 0,5 0,5 15 0
snebioocemvie 0 0 0 1 | o | 1 5,14 714 | 5
cpeocmsa
CTC 0,71 2,4 0 0 0 1,2 5,64 2,2 7,75 ~18
61000i1cemubie cpedcmsa 0,5 0,8 0 0 0 0,4 0,5 2,2 0
Gredi00dICembie 021 | 16 0 0o | o | 08 | 514 775 | ~18
cpedcmea
HAroro GiopxeTHEIX 404 | 532 | 786 | 455 | 584 | 55 | 29 36 0
cpeacTs
Hroro
BHEOIOIKETHBIX 3,24 7,48 8,15 595 | 5,86 7,7 30,78 69,16 ~139
cpeacTs
Bcero 7,28 12,8 16 105 | 11,7 | 1372 33,68 105,16 ~139




