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o A CpaBHeHue cTpareruii A AHanus TekyLLero COCTOSHUS 1 KITIOUEBbIX A OueHka pasBUTUS TEXHONOMNIA POCCMIACKOTO PhIHKA TENeKOM-KOMNAHWA
@ OCHOBHbIE uenu POCCUICKMX U 3APYBEXHBIX TEHAEHUMIN PA3BUTUS TENEKOMMYHUKALMOHHOTO Mo CPABHEHMUIO C MUPOBBIMU TPEHAAMM U TOTO, KOKUE CTRATErMU MOTYT
OMepPATOPOB CBA3N pbiHKa B Poccunm n mype 06eCneymnTb ero KOHKYPEHTOCMOCOBHOCT B 6yayLIIEM
~

@ OnucaHue

MNepuop uccnegoBaHms: gekadps 2025 — dpespass 2026

@ KpuTepun Bbi6opa TeNeKoOM-KOMMNAHUA

[ng nccnenoBaHMs 6binv BbIGPAHbI BeAyLiMe onepaTopbl MOSUIIbHOM CBA3W B PA3HBIX CTPOHOX MUPA, COMOCTABUMBIE C «60SIbLLION YETBEPKON»
B Poccuun. Benyumin onepatop, Kak NpaBUIo, BXOAMT B TOM-3 CBOErO PErMoHd Mo KOIMYECTBY A60HEHTOB U MOKPbLITUIO, 06710405 PA3BUTON
UHOPACTRYKTYPOM, O TAKXE PEAnn3yeT CTRATErMI TRAHCHOPMALUN U3 TRAAULMOHHOTO ONepaToRd B NOCTABLLMKA LUGPOBLIX YCIyr

OnepaTtopbl MOSUNbHOM CBA3M CrPYNMUPOBAHbI MO PErMOHAM

A MeradoH A Orange (®paHuums)

A MTC A Telefénica (Mcnanms)

A BunaiH (BeiMnenkom) A VodafoneThree (BenunkoBputaHus)
A Poctenexom

A STC (Caynosckas Apasus)
A du (OA3)

A e& (Etisalat) (OA3)

A Ooredoo (Katap)

A Bezeq (M3pauns)
CLLA A NTT (InoHus)
A ATS&T A China Telecom (Kutain) A Entel (Ynnm)
A T-Mobile US A China Mobile (Kutain) A America Movil - Telcel (Mekcuka)

A Verizon Communications A SK Telecom (FOxHas Kopes) A Vivo (Bpasunus)

Ehc} B pamMkax uccnefoBaHUs 6bifiv PACCMOTPEHbI U MPOAHANU3UPOBAHDI

A HosocTu 3a 2025-2026 rr.
A Be6-caitTsl onepaTopos cesiam

A Opyras nyénmuHas MHGopMaLmus,
3ATPArMBAIOLLASA MNOHbI PO3BUTUS

A Crpaternm passutms
A AkTyansHble BaKaHCHM

N,

=,< MNpouecc nccnenoBaHns LMPPOBLIX TEXHONOMUM

YUUTBIBANIUCH TOMBKO TE TEXHOMOMMN, O KOTOPbLIX B OTKPbITHIX MCTOYHMUKAX 30 2025-2026 rr. 66111 AHHbIE IGO0 B KOHTEKCTE UX PA3BUTUS
TenekoM-onepaTopaMu B 6AIMXKAMLLEN NepcrekTUBe, NMMG0 B KOHTEKCTE UX MCMOJIb30OBAHUS B CYLLECTBYIOLLMUX MU MACAHUPYEMbIX YCIYrax

@ TexHonorum

A5G NSA (5G Non-Standalone)
A5G SA (5G Standalone)

A 5G-A/Advanced

A6G

AWi-Fi7

A CnyTHUKOBOS CBS3b

TexHomnornyeckme peLueHms

U151 ONTUMM3ALMMU PABOTHI CeTeN
A Open RAN

A Cloud RAN

AMIMO

AmmWave

A Network Slicing (Hapesaka ceTn)
A Arperaupms yactort

UckyccTeeHHbin uHtennekt (UMW)
ATenepaTusHblin N

AMynbTmopanbHbin MW

AUN-arenTsl

A Co6cTtBeHHble Mogenu N

A RAG (Retrieval-Augmented Generation)

OTpaenbHO BbigeneHbl U PACCMOTPEHDI

oénactu npuMeHeHus UA:

A OnTumMmsaLma nHdpacTpykTypsI

A TNosbileHune apdpekTnBHOCTM
BHYTPEHHWNX MPOLECCcoB

A BaaumopeiicTaue ¢ knneHTaMmn

A BrelHWe npoaykThl v cepauchl

UHTepHeT Belen

A MoTtpeéutensckuin MHTEPHET
BeLlei (IoT)

A MpoMbILLNEHHbIR UHTEPHET
seLen (lloT)

becnunoTHble TexHonornm

A BecnunoTHble neTaTensHble
annaparts (BMNJ1A)

A ABTOHOMHbIE TPOHCMOPTHbIE
cpencTea

A ABTOHOMHOS POBOTOTEXHMKA
(6bITOBBIE POGOTHI U AP.)

OTaenbHO BbIAENEHbI U PACCMOTPEHSI
061aCTU NPUMEHEHMS 6E€CMUIOTHBIX
TEXHONOTUIA:

A DocTaeka

A BoeHHas/060poHHas

A MOHUTORUH 1 KOHTPOSb

A O6nayuHbIn LEeHTP 06pPABoTKM
AAHHbIX (LO/)

A O6nauHas knéepbéesonacHoCTb

A O6nauHas ceTeBas MHGPACTPYKTYPA

A CysepeHHoe obnako

Opyrve TEXHONOIMU

A KsaHTOBbIE TEXHONOMMM
A Brokueitn
A Buometpus
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CTtpaTternm MO6UNbHbIX ONEPATOPOB UMEIOT O6LLYIO LUPPOBYIO OCHOBY

01

MacwTraéHoe BHegpeHne UU

NHTerpauns UM B 6M3Hec HaO BCex YPOBHSIX
N B PA3HBIX TEXHOMOMMYECKUX GOPMAX
(Agentic Al*, reHepaTreHbIn M ¢ RAG)

CospaHue n passuTre BHyTpeHHMx UN-
nnartdopM a1 MOBbILLEHNS ONEPALMOHHOM
30 PEKTUBHOCTM

AKTVBHOE pa3BUTUE COBCTBEHHOM
nHbpacTpykTypel gns MU ¢ akueHToM
Ha pa3BMTHe o6nakos, LO[

03

YcuneHue kné6ep6e3onacHoCcTm

B ycrnoBusx pocTa Kuéepyrpos

W YYACTUBLLMXCS MHLMOEHTOB
6€30MaCHOCTU OMNepaATOPLl YCUNUBAIOT
3ALLMTY MHOPACTPYKTYPbI, BHEAPSS

LIS 3TOr0 APXUTEKTYPY C HYNEBbIM
LoBepueM, uHTerpupys U n npeamkTmeHyo
QHAMUTUKY B CUCTEMbI 6€30MACHOCTY,
PO3BMBASA KBOHTOBYIO KPUNTOrPAGUIO

W Pean13oBbIBAS MPOMPAMMbI

Nno 08y4YeHWNo NepCcoHana

* OnncaHne OAHHOM TEXHONOMUU U APYrMX TEPMUHOB NPEACTABNEHbI HO cnangox 19-20

~N
Passutune ceten 5G n gemxeHme B HanpaeneHuu 6G
TenekoMMyHMKALMOHHbIE PbIHKW PA3BUBAIOT 5G, OOHOKO TEMMMbI U CTAAMM STOrO MPOLIeCCA PA3NMYTIOTCS B 30BUCMMOCTH
OT PErMOHA: OAHM MPOOOIKAOT MACLUTAGHOE PA3BEPTHIBAHWE CETEN NATOrO NMOKONMEHUSs, TOr4A KAK APpYyrve yXe nepeLusm
K cnenyloLemy atany — BHegpeHuto 5G-Advanced (5.5G) 8 HOLMOHAIBHOM MOCLLTAGE WM B MUMOTHBIX 30HAX. ONg 4actm
pPbIHKOB 5G ocTaeTCcs NOKA NULWLb 3ASIBAIEHHBIM CTPATENMUYECKMM MPUOPUTETOM, 3APUKCUPOBAHHBIM B HALMOHABHBIX
02 MPOrPAMMAX PA3BUTUS, HO ELLLe HE MOAKPEMNEHHbIM PeaTbHEIMU KOMMEPYECKMMU 3AMYCKAMM
B xoge pasentug 5G onepatopamy BegeTcs TECTUPOBAHME TEXHONOMMI, o6ecnevmsarowmx nepexop k 5G-A,
Takmx kak Massive MIMO, arperaums yactotr, mmWave
MNapasnnensHO pacTeT MHTepPeC TeNIeKOM-KOMMNAHUA K 6G — peannaytoTes UCCNeROBAHNS, TECTUPYIOTCS TEXHOMOMMYeckme
PELLEHMA 1 YACTOThI (BEPXHAS YOCTb OMANA30HA 6 [TL), OTKPLIBAKOTCS CNELMANM3MPOBAHHBIE TAGOPATOPUM
J
) ( )
MHTerGU,Mﬂ CI'IyTHVIKOBOﬁ CBA3U PocmwpeHMe UCMNOJIb3OBAHUSA
TecTMpoOBAHUE U BHEAPEHNE CePBUCOB o6nakos
Hd ocHoBe TexHonorum Direct-to-Device B UMCHO MPMOPUTETOR BOMBLUMHCTEA
(D2D), koTopast nossoNgeT CMAPTHOHAM, MOBUIBHBIX OMEPATOPOB BXOAAT CO3AAHNE
PAGOTAIOLLAM B MOGHIbHBIX CETAX, CYBEPEHHBIX O6/IAKOB, MACLUTAGMOOBAHME
04 W yCTPONCTBAM VIHTepHeTa BeLLen 05 067IAYHBIX CEPBICOB, NOCTPOSHWE MBPULHON
HANPAMYIO MOAKIIIOHATECA K CTIYTHUKAM 061AUHO-CETEBOM MHDPACTOYKTYDbI,
HQ HU3KOV OKONO3eMHON OpoNTe PA3BUTE OBNAUHBIX BHIYMCIIEHWIA 11 O6NAYHOM
3aknoyeHne cornateHni ¢ onepaTopamMm KnéepGesonacHoCTW. [insa peannsaumnm atvx
HU3KOOPOUTASIbHBIX CMYTHUKOBBIX 3GAAH BEICTPAMBAIOTCH NAPTHEPCTBA
rPYNMMPOBOK KAK ¢ rnoéanbHbiMu urpokamu (Google, AWS,
Oracle), Tak 1 ¢ nokanbHLIMK NPOBARAEPAMM
J \_ J
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MoéunbHble onepaTopbl ONepPexXakrT APYr APYrd B PA3BUTUM OTAENbHbIX HANPABNEHUA

e )
OnepaTopbl PEanM3yoT «NPOPbIBHEIE» Telefénica n e& TecTupytoT KoHLenuMu POTOHHBIE TEXHONOrUKU CTANU JOCTYINHEe,
nNpPoeKThl Ha 6a3e NI ropoOACKON A3pPOMOGUIIBHOCTH OnepaATOPbI NPOBOAAT UCCNELOBAHUS

" _ B OTOM 06N1ACTU
NTT paspaéarbiBaeT TEXHONOIMIO Telefénica ocyuecTenna nepsbii
Mind Captioning, coueTtatowyto B cebe B EBpoOne ogHOBpEMEHHbIM nonet NTT TecTMpyeT BUHAMUYECKYIO NePeopPUeHTAa-
O 1 MeTofAbl AeKOAUPOBAHUS MO3rOBOM 02 aspoTakeu 1 BINJIA B peanbHbIX 03 LMo MO6UNbHOIO $POHTXONA™ C UCNONb3OBA-
OKTUBHOCTU ¢ a3bikoBoin MN-mMopensio ropPOACKUX YCIOBUSAX HWEM MOSHOCTbLIO onTUdYeckon cetu (All-
015 CO3ACAHUS OMUCAHUIA BU3YASIbHOIO Photonics Network), rae ceet ucnonbayercs
_ e& NpencTaBua KOHLENT 6ECMUNOTHOrO
pPA0A, KOTOPbIA YeNnoBeK BUAUT 05 nepenayun 1 o6padoTKM OAHHBIX, YTOObI
3NEKTPUYECKOTO A3POTAKCH
NN JOXE BCMOMUHAET MOBBLICUTL SHEProadpPekTMBHOCTL ceTn RAN
\ J

PermoHanbHble 0CO6eHHOCTU

Poccus

A Paclwmpenmne nokpbitns 4G, TeCTMPOBAHME
oTOeNbHbIX BUOOB 5G-060pYya0BAHMS

A AkueHT Ha uMnopTo3aMelLeHme

A3ns

A 3anyck skcnepuMeHTanbHoM 30Hb 6G

A TecTtuposaHme 1 MHTErpaLms KBAHTOBLIX TEXHONOMMIA
(LuMdpOBAHME, BEIMMCNIEHNS), PABPAGOTKA KBAHTOBbIX
KOMMbIOTEPOB

CLUA

A Nepexopn k npakTueckoin peanmaaumm D2D-NpoekTos

A AxktuBHOE pa3BMTME yCRyr AN SKCTPEHHBIX CRYX6
(BMNA, D2D)

BanxHmm BocTtok

A ViccnepoBanus 1 TecTUpoBaHUe TexHonormin 6G
A MacwraéHoe cTpontensctso Hosbix LIOS

A PazsuTie 1 BCTPAVBAHUE B MOBUIBHYIO 3KOCHCTEMY
CEepPBUCOB B chepe PUHAHCOBbLIX TEXHONOMMNA

A TNepexopn Ha apxutekTypy 5G Standalone (5G SA)

A Peanuzaums koHUenumm Open RAN B Lensx
NpPeonosIeHNs 3ABUCUMOCTM OT OOHOrO MOCTABLLMKA

JlaTnHckasg AMepuka

A CunbHble paznmMums BHYTPU PEMVIOHA: B OAHUX CTRAHAX
paclnpenne 5G, B opyrnx nepexon Ha 5G-A

A Otkas oT cobetenHbIx IO, nepexon Ha apeHaHble
MOLLHOCTH

* dpoHTxon (fronthaul) — cerMeHT ceTn, KOTOPbI CoeaMHAET YAANEHHbIe PAAMOMOAYN (AHTEHHBI) C LEHTPAM3OBAHHBIM O60PYAOBAHNEM O6PABGOTKM CUrHANA (6A30BLIMM CTAHLUAMM) 04
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OnepdaTopel CBSA3U C OFPAHUYEHHBIM YPOBHEM GPUHAHCOB OTAAIOT MPUOPUTET BA3OBOMY PA3BUTUIO
MHGPACTPYKTYPbI (CTPOUTENBCTBO CeTER, PACLIMPEHUE MOKPLITUS 1 AP.), YTO O6YCIOBNEHO
HEOB6X0OMMOCTLIO O6ecrneyeHUs GYHOAMEHTANBHOM CBASHOCTW U BBINMONHEHWUS PerynsaTORHbIX
TPe6OBAHWIA. B permoHax ¢ BbICOKMM GUHAHCOBBIM MOTEHLUANIOM ONEepATOpPbI YXe NepexoasaT

K BHEAPEHUIO MHHOBALMOHHBIX ycnyr u uHeectupytoT B HUOKP no nepcnekTMBHBIM TEXHONOIrMSM

B ycnoBusx HOCBILLEHNS PBIHKO ONepaTopbl CMeLLAIOT $OKYC C MPUBIEHYEHNSA HOBbIX AGOHEHTOB

HO yAepXaHue cyLecTBYIoWMX. [115 3TOro OHM PA3BUMBAIOT U PACLLMPSIOT SKOCUCTEMY NPOOYKTOB,
npepnaras knneHTam U-npunoxenns, CIyTHUKOBYIO CBS3b MO TexHonorum D2D 1 cepsucsl
knéepbesonacHocTn. Ocob6oe BHMMAHUE yaenseTcs nepcoHanusauum: Network Slicing

015 KOPNOPATUBHBIX KITMEHTOB M NepcoHanmaauma Wi-Fi ang 4acTHbIX Nons30BATENEN, MO3BONMIOLLAS
HacTpameaTh napameTpbl Wi-Fi-ceTn MHAMBMOYANBHO ANS KAXOO0ro Nofb30BATENS WK YCTOOUCTBA

B ponrocpoyHoi nepcrnekTvee onepaTopbl BUAAT cebsi He NPOCTO NPOBANAEPAMU CBS3N,
a KnioYeBbiMU Urpokamm B UM-skocncTteme n NOCTABLLMKAMU LIMGPOBBIX YCIyr

YxecToueHWe rocyqapCTBEHHBIX TPESGOBAHNIA K LMGPOBEIM YCNYrdM CBS3M NOATONKHYNO ONepaTopOB
K MepecMoTpy CTpaTerui. B TeueHne rona TenekoM-KoMnaHUM JOMOSIHUIIM CBOU CTPATENUU PA3BUTUS,
cAenaB CTABKY Ha pazeuTue MU n knéepbe3onacHoOCTU. DTU TEXHONMOMUN MHTEMPUPRYIOTCS YXe

HO YPOBHE 6A30BOM CETU 1 NMPPOHU3BIBAKOT BCE ACMEKTHI EATENBHOCTU — OT KIIMEHTCKMX

NPOAYKTOB 0O BHYTPEHHUX 6U3HEC-MPOLLECCOB N CETEBOM MHGDACTRYKTYbI

BadxkHeMAWmMM cTpaTernyeckum HanpasneHneM L5 6OSbLIMHCTBA ONepaTOPOB CTANO pA3BUTUE
CyBepeHHbIX 061a4HbIx cpep,  UN-uHPpacTpyKTypbl, YTO NPOANKTOBOHO PEryNaTOPHbLIMA
TPE6OBAHNSAMN N HEOBXOOUMOCTbIO CHU3UTb 3ABMCMMOCTb OT 3APRYSEXHbBIX MNATPOPM.
MNapannensHO KOMNAHUU yOensaioT NOBbILUEHHOe BHUMOHWE YOSPXOHUIO U O6YYEHUIO TaNAHTOB:
B YC/IOBMSX KOQPOBOrO roflofd 3TO CTAHOBUTCS KOUTUYECKMM GAKTOPOM YCTOMUYMBOCTU BU3HECA.
B kopnopaTuBHbIX 06pPA30BATESIbHBIX MPOrPAMMAX AKLEHT CAENAH HA TeX Xe NpuoputeTax —
NN 1 knéepbe3onacHOCTU, KOTOPLIE OTPUXAIOT OBLLMIA BEKTOP OTPACN, Fae KNtodeBble

ANs BU3HECT TEXHONOMMM CTAHOBSATCS OCHOBHBIMW KOMMETEHUMAMU A COTPYAHUKOB

I
=
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OcCHoOBHblE MPOrHO3bl U NepCneKTuBbl PA3BUTUA OTPACIIUN

e A
LnppoBoi cyBepeHuTet MNepexopn ot reHepaTusHoro UA KsaHTOBbIE TexHONorum u U B cpepe
MpUopUTETHOM 3aACYen GyaeT SBAATLCS K AreHTHOMy MHd)OpMCIU,MOHHOVI 6e30MnacHoCTHn

O 1 yCHneHne KOHTPOSS HaA MHGPACTRYKTYPONM, 02 MNpounzongeT cMmelleHne $okyca 03 MW 1 KBOHTOBbIE TEXHOSIOMMK BCE YALLLE CTAHYT
ACHHBIMK 1 MO B OTBET HA PEryNSTOPHbIE oT reHepaTmneHoro MM kK M-areHtam — NHTErPUPOBATLCS B CEPBUCHI KNbep6e3onac-
TPEGOBAHWA U FEOMONIUTUHECKMNE PUCKM CUCTEMOM, CNOCOBHBIM COMOCTOATENBHO HOCTW. Hanpumep, ans NnpeamnKTUBHOM

MNPUHUMOTb PEeLIEHWS U BbIMNOMHATL 30004M AHONUTUKU U OBHAPYKEHWS Y03 UMM CO30AHUS
6e3 y4acTusi YenoBeka LWNPPOBAHMS, YCTONYMBOTO K B3/IOMY

. J

e A
Passutne cepsucos D2D Ycunenue npucyrtcreua 5G OsuxeHune k 6G
HauHeTcs noeceMecTHOe nogkntodeHue OnepaTopbl 6yQyT AKTUBHO PA3BMBATHL MNMonHoueHHas MOAroTOBKA K CrnenyroLLemy
YOANEHHbIX PErMOHOB Yepes NPIMYIO 5G-Advanced (5.5G), tectupys Massive MOKONEHMIO CEeTEeN CBSA3M BbIMAET HA MEPBbIN

04 CMYTHWUKOBYIO CB$I3b C MOBSUIIbHEIMU 05 MIMO, mmWave 1 arperaumio 4actoT 06 MAAH. YYOCTITCS TECTUPOBAHUS TEXHONOMIA,
YCTPONCTBAMM, FAE HA3EMHAS MHOPACTPYKTYPA 015 NOBbILLEHNS 3PHEKTUBHOCTU ceTen NoOOEPXMBAIOLLMX 3BOMOUMIO K 6G, OTKPOKOTCS
OTCYTCTBYET UMW HEPEHTABENBHA B CUMNY CNEeLMAU3MPOBAHHbIE NABOPATOPKM
PA3NUYHBIX MPWNYMH 1 6yayT COOPMUPOBAHBI CTAHACPTHI

. J

e A
MynbTuBeHpgopHocTb n Open RAN YyacTtue B 060pPOHHbIX MPOEKTAX Co6cTBeHHble UN-Mopenu
Yeunutcs nepexom, OT OO4HOBEHOOPHbIX byneT HaéntopaTbCs PACLIMPEHUE YUACTUS OnepaTopbl, OPUEHTUPOBAHHbBIE
PeLUEeHN K MyNbTUBEHOOPHbLIM B PAMKAX TENEeKOM-KOMMAHWM B BOEHHbIX U OBOPOHHbIX HO CyBEPEHUTET, AKTUBHO SyLyT

07 PEeanM3aLMn KOHLEMNUUU CETEBOM 08 NPOeKTAX. B YacTHOCTW, AN peanvaaumm 09 PU3BMBATL HE3ABMCUMEIE N-pelueHns
nesarperauum (pasneneHme nporpamMMHOro 3ALUMLLIEHHOM CBSA3M, KUBEp6E30MacCHOCTH no4 NOKASbHBIE 30404M
M ANnapaTHOro oéecredYeHns B CeTax) N PA3BUTUS TEXHONOMMIA ABOMHOMO HA3HAYEHMS!

W BHegpeHus apxuTtekTypsl Open RAN
. J
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OMEepPATOPOB BO BCEX PErMOHAX MUPA
PO3BUBCIOT HOBbIE TEXHOMNOMUW CBSA3M
B POCCMATOUBAEMOM Mepuome

S1%

A 5G Ha apxutekType NSA* (ceTb Ha aape 4G) passepHyTa y Bcex
onepaTopoB KAK 6A30BbIN 3TAMN BHEAPEHWS CETEN MATOrO NOKONEHNS.
B psae pervoHos pazemTtie NSA npogonkaeTcs 4ns TeCTUPOBOHNS
1 BHEOpEeHWs TEXHONOMUIA, KOTOpble 6ydyT UHTErpupoBaHbl B 5G SA
(cobcTBEHHOE FaPO 623 MEMBABKM K 4G), OTKPBIBAIOLLYIO LOCTYM
K CBEPXHWU3KMM 300E0XKAM, HOPE3Ke CeTU U APYrMM BO3MOXHOCTSIM,
dopMMPYIOLLMM OCHOBY AN cnepytolero atana — 5G-Advanced

A Paseutie 6G BOLINO B YMCIO NPMOPUTETHBIX HANPABNEHW Onepa-
Topckoro cooduecTea. B EBpone, CLUA, Azum n Ha bnvxHem BocToke

30HbI 15 UCTBITAHNUS 6G, B T.4. € npuMeHereM MW 1 o6beanHeHmnem
CMYTHUKOBOW UHPPTCTRYKTYPbI C HO3EMHBIMU CETIMU MOBUITbHOM CBS3N

A B To Bpems kak poccuitickme OnNepaTophbl TONbKO HAUMHAIOT BHEAPSTL
Wi-Fi 6, sapy6exHbie yxe npegnaratoT cBouM knneHtam Wi-Fi 7
B COCTOBE MAKETHbIX MPELSTIOXEHUA, BKIIOUAKOLLMX COOTBETCTBYIOLLEE
OGOPYAOBAHME N TAPUPHI

A Onepatopsl B KOXAOM PErMoHE MUPA NPOSBAISIOT MHTEPEC
K CMYTHUKOBOW CBSI3W, BHELPAS 1 0A3BMBAS cepBuchl Direct-to-Device
(D2D), koTOpPbIE NO3BONAIOT CMAPTGOHAM, PABOTAIOLLIMM B MOGUITbHBIX
ceTsx, NOOKMOUYATECS HAMPSAMYIO K CMYTHUKOM HO opéuTe

\

BeOeTcsa TeCTMpOBAHME TEXHONOIMK, 3ANYyCKAKOTCA 3KCNepnMeHTAIbHble

Jlons onepaTopoB B KAXAOM PEermoHe, PasBUBAIOLLUX KOHKPETHYIO TEXHOMOMUIO

100%

60%
40%
20% I
0% I

5G NSA 5G SA 5G-A/Advanced Wi-Fi 7 CnyTHWKOBAS CBSA3b
(Non-Standalone) (Standalone)
B Poccus B cua B Espona Asus B GnvxHun BocTok B NatuHckas AMepuka

cun-e7s | Espona-ers REIEL
BnuxHuin Boctok - 70% JlatnHckasa AMepuka — 39%

[ons Bcex HOBbIX TEXHONOMUM
CcB43y, passnuBdeMbiX B permoHe

MpuMepbl PA3BUTUS HOBbIX TEXHONOMMIA U peLLUeHUn

A LA
K11

China Mobile zanycTtnna nepsyto B MUpe TeCTOBYIO ceTb 6G,

B KOTOPOW MPOAEMOHCTPUPOBANA CkopocTs 280 Méut/c,

yTO B 14 pa3 NpeBbILLAeT MAKCUMAIbHYIO CKOPOCTb B ceTax 5G,
LOCTUXMMYIO B TAGOPATOPRHBIX ycnosusx (D20 Méut/c)

* OnncaHne OAHHOM TEXHONOMUU U APYrMX TEPMUHOB NPEACTABNEHbI HO cnangox 19-20

Vodafone B coTpyaHmdecTse ¢ koMmnaHuen AST SpaceMobile,
3CHMMAIOLLLENCS CMYTHUKOBBIMU TEXHOSIOTUSIMU, OCYLLIECTBIIN
nepBbli B MUPE BUAE03BOHOK U3 KOCMOCA C MOMOLLbIO O6bIYHOIO
MO6UNLHOro TenedoHa 4G/5G 1 HU3KOOPBUTANBHBIX CMYTHUKOB

4=

—
~—

T-Mobile ctan nepebiM onepatopom B CLUA, KOTOpbIA pasBepHyn
o6LeHaLMoHANbHYIO ceTb cnepytowero nokoneHus 5G Advanced
(5.5G) c 6onee BLICOKO CKOPOCTLIO, SHEPrO3GGEKTUBHOCTLIO

W HOOEXHOCTbIO. CeTb MOCTPOEHA HO apXMTEKTYPEe SA

(5G Standalone) n nokpbIBAET BCIO TEPPUTOPUIO CTRAHS!

08
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48 O/ OMEepPATOPOB BO BCEX PETVOHAX MUPA PA3BUBAIOT Hons onepaTopoB B KAXAOM PermoHe, pasBUBAIOLLNX KOHKPETHY TEXHONOIMIO
(o]

TEeXHOJIoOrM4eckue pelleHnsa ansg ontTuMmaaumm
pdéOTbI ceTen B paccMaTpmBaAeMoM nepunoae 100%

)
A MIMO* v arperaums 4acToT SBNSIOTCS 6A30BLIMU TEXHONOTUAMM 80%
NoBbILLUEHWUS NPOMYCKHOM CMOCO6HOCTU CETU, KOTOPbIE TECTUPYIOTCS

M BHEQPSIOTCS ONepaTopamm BO BCEX pernoHax (3a nckmoyeHmnem MIMO 60%

B JlatuHckom Amepuke). OgHAKO, eCTb Pa3NnuMs B NOAXo4ax: B Poccum

pa3emBaioT MIMO 4x4 (4 QHTEHHb! Ong Nepenayn OaHHbLIX), a B Opyrix

pervoHax Massive MIMO (0ecatkm 1 COTHM QHTEHH), 06ECNEUMBAIOLLYHO

Boree BbICOKYIO 3$PEKTUBHOCTb MCMOJIb3OBAHUS YACTOTHOMO PeCcypca I I I
A OnepaTopsl Bcex pernoHos pasemeaioT Open RAN (coBMecTMOCTL 0

060pPYA0BAHMS PA3HbIX BeHaopoB) u Cloud RAN (nepeHoc dyHKLMA Open RAN Cloud RAN MIMO mmWave Network Slicing Arperauus yacToTt
6030BbIX CTAHLMIA B O6/10KO). Haméornee aKTUBHO OAHHbIE TEXHOMOTK

BHeOp4r0T B EBpOﬂe. B ocTanbHbIX PEermMoHAX NPoeKTbl OrpAHNYEHbI
TECTUPOBAHWEM OTOENbHbIX PeLleHU

I
(@]
B

N
[}
o°

o8¢

B Poccus B cua B Espona Asus B 5nvxHu BocTok B NatuHckas AMepuka
A TexHonorus Network Slicing (Hapeska ceTn), NO3e0NSIOLLIOS CO3ABATH

HO eaunHON dU3nUYecKor MHOPACTPYKTYPE U30TMPOBAHHbIE BUPTYASIbHbIE
ceTu, HOCTAMBAEMble NMof KOHKPETHbIe 3a404M, BHeAPSAeTCHS MOBUITbHbIMU

©nepaTopami BO BCEX PEruoHax, kpome POCCuM, Nockoreky Toedyer [lons Bcex TeXHONorMyeckmnx Poccusi - 25% [l CLUA - 61% Eepona - 78% [-XULEE-(0}3
Hannumsa cetn 5G Ha apxutekType SA

A Onepatopsl EBponbl akTUBHEE APYIMX PA3BMBAIOT AMANA30H mmWave PeLLeHUN, PasBUBAEMbIX

(MUNNMMETPOBbIE BOSTHbI), KOTOPBIA CITYXUT /19 CBEPXCKOPOCTEM B permoHe BrvxHuin Boctok - 70% Natunckas Amepuka - 39%

HO KOPOTKMX PACCTOSHUAX B ceTax 5G n ctaHeT ocHoBou A 6G
\ J

MpuMepbl PA3BUTUS HOBBIX TEXHOJIOTUIA U PEeLUEeHUI

o & -

NTT n NEC npopgeMoHCcTpupoBanu TeXHonoruo pacnpepenedHoin MIMO AT&T, Ericsson 1 TFinity coBepLunnv nepsbiii B MMPE yCMELUHbIN OnepaTtop du coBmecTHO ¢ Nokia nepBeIM B MUpe 3anycTun
Ana o6ecneyeHns BbICOKOUACTOTHOM cBa3n 6G B OBTOMOGUNAX M MOE3AAX. TenePOoHHbIN BbI3OB B KOMMEPYECKON CETU HO APXUTEKTYPE GBTOHOMHOE peLUeHWE Ang CerMeHTUPOBAaHUs (Hapeakw)
TexHonorns NPefoTBRALLAET yXyALLEHWE KOYeCTBA CBA3M B AMAMNA30HE Open RAN c ucnonb3oBaHMeM 060PYAOBAHUS OT PA3HbIX cetn 5G, koTopoe pyHKuMoHMpyeT Ha 6a3ze UU, nossonsis

40 T, CaMOCTOSTENBEHO BLIBUPAS ONTUMAIIbHBIE CHTEHHBI U NTyYM B PEASIBHOM NPOV3BOQUTENEN, HTO MOKA3ANO BO3MOXHOCTb MHTEMPALMN CeTu CAMOCTOATENBHO PACMPeaensTs CETEBLIE PECYPCHI
BPEMEHM, KOMMEHCUPDYS UCKAXEHNS YOCTOTbI M 06ECNeumBAS CTAOUIBHYIO PA3HOPOAHOrC ANMAPATHOrC 0BecneyYeHns B edUHYO CETb nof PasHble 30004N 6€3 PYYHON HACTPOMKM

CBSI3b ACXE NPV ABUXEHNN HA BBICOKUX CKOPOCTAX M HAMMYMIN MOMEX C COXPOHEHNEM MPON3BOONTENTBHOCTH

* PacnpenenerHas MIMO (MHOrOKaHOMBHAS CUCTEMA BBOAO-BLIBOAA) — 3TO TEXHOMOIMS, MPW KOTOPOM 60MbLLIOE KONIMYECTBO AHTEHH PACMpeaensieTcs OT OHOM 09

6A30BOV CTAHLMK B NMpefenax onpeaeneHHomn 3oHsl aAng nepeaayun MIMO-curHona Mexay KaxXaon AHTEHHOM U MOBUIbHBIM TEPMUHATIOM B 3TOM 30HE
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O, ©NePATOPOE BO BCEX PErVIOHAX MAPA PA3BUBAIOT [ona onepaTopoB B KAOXAOM PErMOHe, PA3BUBAIOLLUX KOHKPETHYIO TEXHOOIUIO
63 TEXHOJOMMU UCKYCCTBEHHOIrO UHTENNEeKTa
B POCCMATPMBAEMOM Mepuoae 100%
A TexHonorus areHtHoro UM npusHaHa BeAyLMM CTPATErMYECKUM TPEHAOM 80%
2025 roga y MOBUIbHbLIX ONepaTopoB. MpoekThl Ha 6a3e NN-areHToB .
PCO3BMBAIOTCS BO BCEX PEMMOHAX. AHAMOMMUHYIO KAPTUHY OEMOHCTPUPYET 60%
v reHepaTtueHbii UN. INpn 3ToM JTATUHCKOS AMEPUKO OEMOHCTPURYET 40%
MEHbLLIYIO OKTUBHOCTb B PA3BUTUM OBEUX TEXHONOTMUIA MO CPUBHEHUIO °
C OCTAJbHLIMW PErMMOHAMM 20%
A PazpabéoTka 1 BHegpeHue onepatopamMn coécTBeHHbix MM-Mopeneit I I
MPONCXOONT BO BCEX PEMMOHAX 3d UCKIoYeHneM EBponel 1 JlaTuHckom 0%
Amepuikn. Jinaepamn GBnsgioTCa TenekoM-KoMnaHum Poceum 1 Asmm leHepaTUBHbIN KN MyrbTUMOAObHBIA M NN-areHTsl Co6cTBEHHbIE MOaENN
A MynstumMoganbHein W, CnocoHuIn padoTaTh C PA3HLIMU TUMNAMA
OCHHbBIX OOHOBPREMEHHO, C HOMBOMbLER MHTEHCUBHOCTHIO TECTUPYETCS
M UCMONb3YeTCs B PeLUeHMsiX onepaTopos A3un. B oCTanbHbIX permoHax M Poccua Bl cuwa M Eepona Asng I BnvxHuin Boctok B NotuHckas Amepuka
MACLUTO6bI BHEOPEHWS HXEe, a B EBpone m JlaTuHckon AMepuke
COOTBETCTBYIOLLME MPOEKTLl OTCYTCTBYIOT
A Kadkpblid permoH passuBaeT TexHonormio RAG, NMoBbILLAIOLLYIO TOYHOCTL
oteeToB NN 30 cyeT 06paLLEeHUs K BHELLHUM MCTOYHUKAM SAHHBIX Poccusa - 85% CLA - 67% Espona - 47% A3und - 90%
B peanbHOM BpeMeHW. Ham6onbluas akTMBHOCTb B AGHHOM HAMPABAEHUA Honga Bcex TexHonormnmn UA,
duKcHpyeTCca cpeay POCCUMCKUX U A3UATCKUX ONEepaTopPOB _
pa3sMBAEMbIX B permoHe BrvxxHuin BocTok - 56% NatuHckas Amepuka - 20%
\ J
anMepr PA3BUTUA HOBBIX TEXHONOMUM U pemeHMﬁ
$= TN
@ X D
AT&T npencrasuna MU-cuctemy Wireless Geo Modeler Ha 6ase mogenm SK Telecom ¢ NOpTHEPAMM B PAMKOX FOCYACPCTBEHHOMO China Mobile B coTpynHmyecTee ¢ Huawei BHeOpwna areHTos
Network Foundation Model (NFM), koTopas o6y4yeHa Ha OAHHbIX TeNeKoM- NpPOoeKTa No PaspadoTke cyBepeHHoro MU ycnelHo 3aesepLumn HQ 6a3e reHepPaTUBHOrO VI, caMOCTOATENBHO YNPABASIOLWLMX
ceTen M ABTOHOMHO ONTUMU3UPYET CeTb B peasibHOM BpeMeHHu. B cnyuae nepsblin 3Tan co3naHns MM-mopgenn A.X K1, BHeppuB B Hee COOSMM 1 XANOBAMM, 30 CUYET YEero OLHWUM 13 NEPBLIX BOCTUT 4-TO
MPUPOOHBIX KATAKIIM3MOB CUCTEMA MIHOBEHHO MEePEHACTPANBAET 519 mnpg napameTpos (HanpuMep, coBpeMeHHas Mogesnb YPOBHSI BTOHOMHOCTU* CETEBbIX OMNEePALMOHHbIX LLEHTPOB.
yuenesLne 6a30Bble CTAHUMM, YTOOBI KOMMEHCUPOBATL PA3RYLUEHHbIE DeepSeek umeeT 671 Mnpg NApAMETPOB), 1 NepexoanTt Nuterpaumsa RAG ¢ LLM o6ecneunna 90% TOUHOCTb OTBETOB
N COXPOHUTb CBSi3b OJ15 A6OHEHTOB U 3KCTPEHHbBIX CIyX6 KO BTOPOMY, rae NiaH1pyeT COendTtb €€ MyNbTUMOAAbHOM HQA BOMPOCHI U CHU3MIA A0 3% YACTOTY MOSIBAEHUS FrANIOLMHALMIA
* ypOBeHb QABTOHOMHOCTU — MeXAyHAPOaHA4 WKANA OT 0] ao 5, onpepgenarolada cCteneHb CaOMOCTOATENIbHOCTU CUCTEMBI B BbIMOJIHEHUM 30404 U HeOéXO,EI,VIMOCTb '|O

YHACTUNA YenoBeKa: OT MOJIHOCTLIO PYHYHOrO ynpaBneHuUd (0) [0 NOSHOM OBTOHOMWU, rae cuctema pCI6OTGeT 6€3 BMEeLLOTENbCTBA YenoBeka (5)
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KNoYeBble 06/1aCTU NpUMeHeHus U

l I oneparopamm MOGUIbHOM CBA3W BblAENEHDI
B pAccMATponBAeMOM rnepunone

A Hanéonee aktueHo onepartopsl BHeapsnu UM B npogyKThi
Ans knneHToB. Cpedn TAKMX peLleHnin Hambonee NonynsPHbI
4YaT-60Tbl ¢ IW 1 nnatdopmel reHepaTtneHoro MW ona coznanms
BUPTYQSbHBIX ACCUCTEHTOB

A BaaumopgeicTsue C KIIMEHTAMM — eLLe OfHA MOMYNAPHAS O6ACTb
nHTerpauumn UNU. NA-nomMoWwHWKM AN PAZIUYHBIX KAHOOB
KOMMYHUKALMK C KITMEHTAMU NONb3YIOTCS NMOMYNSPHOCTBIO
y TENEeKOM-KOMMNOHWM BCEX PErMOHOB

A Mo6unbHele onepaTopkl KAXAOro PEFMOHA B PACCMATPUBAEMOM

Oco60oe BHMMaHMe yaenanoch TexHonormn Al-RAN, nossonsiowen
BHe,EI,pI/ITb M1 e ceTb pCI,EI,I/IO,EI,OCTyI'ICI aonga caMmoonTmMnaaumnm
B pPeXMMe PeabHOrO BpeMeHU

A Bo Bcex pervioHax, 3a nckioueHem JTaTuHCKon AMepuKi,
npon3Boannoch BHegpeHne UM Bo BHYTpeHHWE npoLeccobl
019 ONTUMU3ALNM MPUHATUS PELLEHNA

\

nepuvoge senv paéoTbl No MHTerpauun UM B ceteByio UHOPACTPYKTYPY.

Jlons onepaTopoB B KAXAOM PerMoHe, PasBUBAIOLLMX KOHKPETHYO 06/10CTb MPUMEHEHUS

100%

80%

60%

40%

20% I
0%

OnTUMM3ALMS ceTeBOM
MHOPACTPYKTYPSI

B Poccus B cua B Espona

KonuuecTteo oénacren
npumeHeHus UU, passueaeMbix
B permoHe

MoBbileHWe aPpPeKTUBHOCTU
BHYTPEHHMWX NPOLEeCCcoB

B3aunmMopencTeme ¢ KnMeHTamm ﬂpO,ELyKTbI Ana BHeLHUX

nonb3oBaTenen

Asus B 5nvxHu BocTok B NatuHckas AMepuka

MpuMepbl PA3BUTUS HOBBIX TEXHOJIOTUIA U PEeLUEeHUI

-

e& coemecTHO ¢ RAIN Technology paspaéoTan nepeoro B Mupe
ronocosoro MN-accucteHTa gns onepauyMoHHbIX OTAENEHUI 6ONbHUL, —
Orva. PelLueHne oTHOCUTCS K OBNACTM B3AMMOLENCTBUSA C BHELLHUMM
NOJIb30BATENSAMU, UHTEMPUPYETCS HAMNPSMYKO C CUCTEMOW SMEKTPOHHBIX
MeLMLIMHCKUX KAPT W MPOBOAUT AHANUTUKY OAHHbIX, MO3BOSSS YIyULLNTb
KOOPONHALMIO PABOTHI MEOULIMHCKOrO NEPCOHANA 1 NMPOU3BOANTD
Me[MLIMHCKOE LOKYMEHTUPOBOHNE B PEXUME PESIBHOrO BPEMEHU

NTT paspasotana HoByto TexHonoruto MU nog HassaHueM
Large Action Model (LAM) — 6onbluas Mogesns AerncTBuMi,
KOTOPAS NpeAcKasblBaeT HAMEPEHUS KIIMEHTOB

M NepCcoHANM3npyeT MapKeTUHIroBble NPeAnoXeHus

HO OCHOBE OHOMM3A BPEMEHHBIX PAO0B AAHHBIX O MOBEOEHUN,
COBPAHHBIX B PA3MMYHBIX TOUKOX KOHTAKTA C KITMEHTAMMU,
BKJTKOUAS OHIANH-KOHASbI U GUMYECKME MAra3nHbI

-

du B napTHepcTee ¢ Microsoft, Nokia, nccnegoeaTenbCkim
LeHTpoM 6G npwn YHmnBepcuteTe Xanuda n MexaoyHapogHbIM
COKO30M 3M1EKTPOCBSA3M 3AMYyCTWI NEPBYIO B CBOEM pofe apd6CKylo
TEeNeKoOMMYHMKALMOHHYIO 60MbLUYIO A3bIKOBYIO Mofenb. Arabic
Telecom LLM ¢ UM-accrcTeHToM pa3paboTaHd O ONTUMU3ALMN
1 NMoBblLLeHNs 3GGEKTUBHOCTM BHYTPEHHMX MPOLLECCOB OMNepaTopd,
HaMpUMep, 06PABOTKA 3ASBOK M XAT06 KIIMEHTOB

/il

n
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OMepaTOPOB BO BCEX PEMVIOHAX MUAPA Hons onepaTopoB B KAXAOM PermoHe, pasBUBAIOLLNX KOHKPETHY TEXHONOIMIO

PA3BMBAIOT TEXHONOIMM UHTEPHeTA BeLlen
B pAdccMATponBAeMOM rnepunone 100%

A NMpropuTeTHBIM HONPABNEHUEM BO BCEX PEFMOHAX CTANM NPOEKTh 80%
npoMbiLLieHHoro uHTepHeTa sewei (lloT), B YacTHOCTH, HaWGoee
NonNyNSPEHbLI KOHTPOMb MPOMBILLIEHHOrO O60PYAOBAHNS HO 643e
LUMdpPOBLIX ABONHUKOB 1 ceTn NB-loT

40%
A Paszsutie TexHonorum lloT HanpaBReHO Ha PAGOTY C MANLIMU
1 cpeaHUMKN NpeanpuaTUIMm 20%
A Onepatopsi CLLA sensioTcs nMAEpamMm no pasenTMIO NOTPE6UTENLCKOTo .
nHTepHeta sewei (loT) B paccMaTprBaEMOM Nepuoae, Pean3osbiBad 0%
KOHLEMLMIO «YMHOTO» AOMA MoTpedUTensCkuin UHTepPHeT Beliedt (loT) MpOMbILLNEHHbIA UHTePHET Beluei (IloT)

A NMpoekTsl No BHeapeHmio loT-ycTPORCTB Ans ONTUMU3ALMM NOTPEBNEHMUS

BOAbI M KOHTPONSA MOTPE6AEHUS IHEPIUM BbI3bIBAIOT Y ONEPATOPOB )
HAMEOMBLINA MHTEPEC. OHM BHEAPANMCh NPAKTUUECKM B KAXIOM B Poccus B cua B Espona Azust B BnvxHun BocTok B NotuHckas Amepuka

pervoHe, 3a ncknoueHmem Asmm n bnmxHero Boctoka
Y occuq - 3 = o Bpona - o 3ud - 3
[ons Bcex TeXHONorunm P 63% CLUA -100% E 50% A 38%
MHTEpPHEeTA BeLLen,
PA3BUBAEMBIX B PErMOHe BnuxHuin Boctok - 50% JNatuHckasa Amepuka — 50%

\

MpuMepbl PA3BUTUS HOBBIX TEXHOJIOTUIA U PEeLUEeHUI

e s ®

Vivo 3aKII04YMIA KOHTROKT HA MCMOSMb30BAHKWE 0T -CUCTEM yyeTa BOIbI. Telefénica peannaoBana NUIOTHLIR ZTE n China Mobile npeactaennm koMmnnekcHoe pelueHne Ambient loT,
MpoekT NpenyCMaTPUBAET YCTAHOBKY 4,4 MIH UHTENNEKTYAsbHbIX NPOEKT Mo C60PY MOPCKMX OTXOL0B BKJOYAOLLLee 6A30Bble CTAHLMN AN 06PAG0TKM OAHHBIX, AATUMKM [OT
NP1M6OPOB y4eTd BOAbI B XMUJIbIX MOMELUEHUSIX U HO KOMMYHQJIbHOM N MOHUTOPRUHIY HONMMYWS MUKPOMIACTUKA n nnaTdopMy ynpaeneHus. PelleHne 6asnpyeTcs Ha cetn 5G-A
MHPPACTPYKTYpPe ¢ ucnonbzoBaHnemM TexHonorum NB-loT k 2029 rogy. B PEXMME PEANBHOIO BPEMEHHM 3a CHeT M oTAMYaeTcsl OoT Nogo6HbIX loT-CUCTEM HU3KMM 3HepronoTpe6/ieHNEM.
MpW6opPbI MO3BOMST MOCTABLLMKAM YCIYT 1 NOTREOUTENSAM NOSY4YdTh WCMONb3OBAHWS ABTOHOMHOIO BOJHOMO YCTPaHSIS 30BMCUMOCTb OT TRAAULUMOHHBIX MICTOYHNKOB MUTAHWS
MOKA3QHUS, OBHARYXMBATL YTEUKM N MHTETPUPOBATL BbICTABIIEHNE 6ecnunoTtHoro annapard, M u loT M aKkyMynaTopos and loT, Ambient 0T 3HQUMTENBHO COKPALLAET 3ATOATHI

CUeTOB Yepes LMdpoBbie NMIATGOPMbI B pEXUME PEeabHOrO BOEMEHM B MopTy Ha Manopke HQ PO3BEPTHIBAHWE M TEXHWYECKOE OBCITYXMBAHWE loT-3akocKcTeM
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o OMePATOPOB BO BCEX PEMMOHAX MUPA Oonsga onepdaTopoB B KAXAOM permoHe, pa3BmMBAOLLNX KOHKPETHYIO TeEXHOJIOITUIo
l I 2 /() PC3BMBAIOT 6€CMUNOTHbIE TEXHONOMMU
B POCCMATPUBAEMOM Mepuroge 100%
A BecnunotHble netatensHeie annaparts! (BMJ1A) sensioTcs caMmbiM 80%
pPA3BUMBAEMbIM HOMPCOBNEHWMEM Y ONEPATOPOB BCEX PEMMOHOB, .
Kpome J1aTuHckon AMepukn. B 6eCcnnnoTHbIe pelLeHns BHEQPAIOTCS 60%
TexHonornn MM 1 CNyTHNMKOBOWM CBSI3W 40%
Cl
A Azus nuovpyeT B paspaboTKe U BHEOPEHUN PELLIEHUI, CBS3CHHBIX
C OBTOHOMHOWM POBOTOTEXHNKOW. POBOTHI CTANM HEOTHEMIEMOM YACTLIO 20%
XM3HW PErUOHA, MPOHWKHYB BO BCE CHEepPbl — OT MPOMBbILLIIEHHOCTH I I l
00 6bITA, MO3TOMY MECTHbI® MOBUITbHBIE ONEepPATOPLl MHBECTUPRYIOT 0%
B PO3BMTUE STON TEXHONOTMM 1 3AMYCKAIOT CBA3AHHBIE MPOEKThI BecnunoTHble NeTaTensHble ABTOHOMHbIE ABTOHOMHQS
A Tenekom-koMnarum Poccuu, CLUA, Asaum n BnvkHero BocToka annaparsi (Br1A) TPAHCNOPTHbIE COSACTBA POGOTOTEXHMKA
APUCTYNAIOT K peanm3aumm NpOeKTOB MO CO3OAHMIO UHGPACTPYKTYPbI
ANst aBTOHOMHBIX TPAHCMOPTHBIX CPEACTB M BHEAPSAIOT peLleHus Ha 6aze M Poccua Bl cuwa M Eepona Asng I BnvxHuin Boctok B NotuHckas Amepuka
5G-AISAC*
A Cpenu onepatopos Poccun, Esponsl v BanxHero BocToka
Ha6MOOCETCH AKTUBHOCTD MO BHEAPEHUIO PA3NUYHBIX KOHLLENLUMUM,
CBA3QHHbIX C 6€CNUNOTHBIMU TEXHONOMUAMM, TAKMX KAk Robot-as-a- [Jons Bcex 6eCnmnoTHbIX Poccus - 33% CLLUA - 56% Eepona - 22% A3us - 83%
Service (apeHpa podoToB), Drone-as-a-Service (opoHsl Kak ycnyra), TEXHONOMMIA. DA3BUBAEMBIX
Drone-in-a-Box (po6oTnanpoBaHHas cnctema 6a3npoBaHns OPOHOB) P
B permoHe BnvxHuin BocTok - 47% JlatuHckas Amepuka — 0%
\, J
anMepr PA3BUTUA HOBBIX TEXHONOMUM U peLIJeHMFl
L 3 ®
MTC 3a8BM1 O CTPOUTENBCTBE MHPPACTPYKTYPbI Verizon npeacTtasun ueHTp ynpasnenus BIJIA ong cnyxé akCTpeHHOro NTT n po6oToTeExHUYecKas KOMMAHMa Mujin 3aKoUMaM cornalleHne
BbICOKOTOYHOIO reono3nLMOHMPOBAHUS OBLLEN pearnpoBaHUA B BUAE TpeNNepd, NPeaHA3HOYEHHbIA Ang MOAAEPXKM Mo paspaéoTke peleHuni Ha 6éase dusmyeckoro UM (Physical Al),
MPOTAXKEHHOCTBIO B 4 TbIC. KM. 4719 OBTOHOMHbIX onepauunii ¢ BrJ1A B 4pe3BblUANHBIX CUTYALMSX N KPUTUYECKUX TEXHONOrnn UMPPOBLIX ABOMHUKOB U ABTOHOMHbBIX POBOTOTEXHUUYECKUX
TPOHCMOPTHbIX CpencTs AHaekca. Peluerne nossonut WHUMOEHTOX. PelueHune BkntouaeT gee Mansie coTel 5G, MHoroyposHesoe TEXHONOMM 015 NPOU3BOACTBA M NOTUCTUKWU. CO30AHHBIA ANbSHC
CBTOMOBUNAM OMNPENEnsTh CBOE NONOXEHNE CNYTHMKOBOE PE3EPBUPOBAHME U BO3MOXHOCTb PABOTHI 3a CUET 06BEONHUT TENEKOMMYHUKALIMOHHYIO 1 OBAUHYIO MHPPACTRYKTYPY
C TOYHOCTbIO A0 HECKOJIbKUX COHTUMETPOB COJIHEYHOM 3HEeprum NTT ¢ nnatdopmoin MujinOS, KoTopaAs CAYXUT «MO3roM» Ons POGOTOB
*ISAC (Integrated Sensing and Communications) — TexHOMOrs, 06beAnHSIOLLAA GYHKLMU CBA3M U POAMONOKALMM B OAHOM 6€CMPOBOAHON CUCTEME. SABMSETCS OCHOBOM AN 6G 1 KITIOUEBOM 3IEMEHT YMHbIX FOPOA0B, 6ECTUIOTHBIX 13

TEXHONOMNM 1N NPOMBILLNEHHOM OBTOMATU3ALUN. CeTb OOHOBPEeMeHHO nepenaeT AAHHbIe N BUOWUT OKPYyXAatoLne O6bEKTHI (,D,pOHbI, MALLUWHBI, mo,ueﬂ), OTCNEXMBAS UX ABUXEHNE 6€3 AOMONHUTENBHBIX 4OTYMKOB
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KIOYEBBLIE O6NACTY NPUMEHEHUS 6€CMUNOTHBIX

3 TEXHOJIOrUn ONePATOPAMM BblAENEHDI
B [POCCMATPMBOEMOM MNEPUOZE

A OI'IepGTOpr Asunun npogasnganu HCll460)1bLIJyIO GKTUBHOCTb NO peasin3dumm
PACCMOTPEHHbBIX CUeHApPKWeB NpnMeHeHnd 6eCNUAOTHBLIX TEXHONOT M

A Cambiii nonynapHBIf CLLeHAPHUA NCMONb3OBAHUS GECTIMMOTHBIX
TEXHONOMNN ONEePATOPAMU — BOCTABKA NOAEN U rpy30B. Jlngepamm
PC3BUTUS ITOM OBNACTM 9BNAOTCS A3ns 1 BrvkHuin BocTok

A BHeppeHue 1 npuMeHeHue 6eCnMnoTHBIX TEXHOMNOMMIA ANS 3KCTPEHHBIX
cnyx6 Hauéonee BOCTPE60BAHBI B A3MATCKOM pernoHe u CLUA,
MU 9TOM AMepPUKAHCKUE ONepaTopbl TOKXE NPOSBUNKU UHTEPEC
M K BOEHHOMY CErMeHTy

A NaTvHekas AMepuKa B paccMaTonBAEMOM NEPUOLE HE 30HMMANIOCH
PA3PABOTKAMN BECTIMIOTHBIX TEXHOMOMUIA B MPPEACTABNEHHbIX
0B6ACTAX MOUMEHEHWS

Jlons onepaTopoB B KAXAOM PerMoHe, PasBUBAIOLLMX KOHKPETHYO 06/10CTb MPUMEHEHUS

100%
80%
60%
40%
- B 1] il |
0% l
TocTaeka BoeHHas chepa 1 3KCTPEHHbIE CIyX6bl MOHUTOPUHT U KOHTPOb
(rpysos, naccaxmpos) (o6opoHa, cnacenue noaen) (MHOPACTPYKTYPSI, 3KOMOrMM 1 Ap.)
B Poccus B cua B Espona Asus B 5nvxHu BocTok B NatuHckas AMepuka

Konuuyecteo oénacrein npuMeHeHuUs CWA-3 Asuns - 3

6eCnUNOTHbLIX TEXHONOr1M,

/il

\ J
MpuMepsbl PA3BUTUS HOBbLIX TEXHONOMMIA U peLLeHnin

NTT npoBena nepeoe B MUPE YCNELHOE UCTbITAHNE TEXHONOTUN YNPABNEHUS China Telecom ¢ napTHepAMM NPELCTABUIIC YETBEPOHOMOro poéoTd e& NpeacTaBmn KOHUENT 6eCnnNOTHOrO BO3LYLLUHOMO
MONHUAMM ¢ nomoLwubio BIMJIA: npu npménmxeHnn rpo3sbl APOH C TOKOMPOBOAALLMM Ha 6a3e ceTn 5G gns cnaceHus YenoBeYeCcKMX X13Hen B Cpegax TOKCHK. DeKTPUYECKoe TPAHCNOPTHOE CPEeacTBO
TPOCOM M 3ALLMTHOR KIETKOM BbI3BAST M HAMPABWI yOdp MonHUW. B nepcnektree C BbICOKMM YPOBHEM PUCKA: B TOKCUYHBIX CPefax, O8PYLLUMBLUNXCS BEPTUKAJILHOTO B3/IETA U MOCAAKH, NOJKIIIOYEHHOe
TEXHONOMMS MO3BONNT 3ALLMLLATL FOPOAA U MHOPACTRYKTYPY, OTBOAS PA3PS4b 300HWSX, HEYCTOMYMBBIX KOHCTRYKLMSAX U OPYIMX MECTAX, rae OTNpaBKa no TexHonorum 5G-A, npepHa3Ha4YeHo Ans GbICTPbIX
OT YS3BUMbIX OGBEKTOB, O TAKXE U3Y4aTb MPOUPOLY MOJSTHURA NepCcoHANa O3HAYANA 6bl PUCK 451S eLLe GOJIbLIEro YNCA XN3HEN 1 BECLUYMHbIX NepeneToB Nno ropoay
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OMEPATOPOB PA3BMBAIOT O6IAYHbIE TEXHONOrMK
B POCCMATPOMBOEMOM Mepuoae

S/%

A O6nauHas ceTeBas MHGPACTPYKTYPA SABNSETCH CAMBIM BOCTPEG0BAHHBIM
HanNpaABneHUeM OSGNAYHBIX TEXHOMOMMUIA — PABPAGOTKAMU B AAHHON chepe
30HUMOUCH TENEKOM-KOMIMOHWU BCEX PEMMOHOB, TAK KAK 3TO SBNSETCS
OCHOBHBIM 3TAMOM K OTKPLITON U FTMEKON CETEBOM MHOPACTPYKTYPE

A NoeceMecTHO PeanM3oBLIBANMCL MPOEKTHI MO NepPeBoay COGCTBEHHOM
N KITMEHTCKOM MHGPACTPYKTYPBI B O6/10KO, A TAKXE CO3AAHMIO OBNAYHbIX
nnaTtdopm ona M-paspadotok, sknoyas GPU-as-a-Service (apeHoa
MOLLIHOCTER B 06/1aKe). TaK1M 06pa3cM, BCe PernoHbl, Kpome J1aTMHCKom
AMepuku, passusanu oé6nadHbie LOM v uHepacTpykTypy

A Knéep6esonacHocTb B 06nauHOM cpene CTana npUopuTeToM
AN AMEePUKAHCKUX U €BPONeNCKUX ONepaTopoB, KOXAbIA N3 KOTOPLIX
PO3PABATLIBAET PELUEHUs 18 3ALLUTEl AAHHBIX. BICOKUI MHTepec
K TeMe pukempyeTcs n B Poccun, TOrad Kak Ha banxHem Boctoke
neAsmmo PA3BUTUIN AAHHOIO HANPABEeHUS YNIOMUHAETCH pexe

A Tema undpoBoro cyBepeHUTETA, B HOCTHOCTU, CO3LAHUS CYyBEPEHHOM
0611a4YHON MHPPACTPYKTYPb HAMBoNEe MHTEPECHA ONepaTopPaM
BnuxHero Boctoka, EBponsl, A3un n Poccum, 4to oBbscHAETCS
reonoIMTUYECKOM CUTYALMEN U CTPEMIEHUEM CHU3UTH 30BMCUMOCTb

Jlons onepaTopoB B KAXAOM PEermoHe, PasBUBAIOLLUX KOHKPETHYIO TEXHOMOMUIO

100%

O6naunbin IO O6nayHas knéep6e3onacHOCTb

B Poccus B cua B Espona Asuns

Idons Bcex o6Aa4HbIX
TEXHOJIOTUM, PO3BMBAEMbIX

80%
60%
40%
- Il !
0%

CLUA - 58% Eepona - 75% Asus - 56%
BnuxHuin BocTtok - 65% JlatnHckasa Amepuka — 17%

/il

O6nayHas ceTeBas
MHPPACTPYKTYPA

CyBepeHHOe 06510KO

B 5nvxHu BocTok B NatuHckas AMepuka

OT 3apy6exHbix 06M1a4HbIX NMposarngepos. CLUA 1 JlatnHckas AMepuka B permoHe
He PA3BUBAMN MPOEKTLl B AAHHOM HAMPABIEHUA
\ J
MNpuMepbl PA3BUTUS HOBbIX TEXHONOMUIA U PEeLLUEHUM
- PR
& XX D
-

Telefénica B cotpygruuecTtse ¢ Amazon Web Services (AWS) n Nokia yenewxo
ocyllecTeua nepsbi B EBpone 3BoHOK B ceTn 5G SA Ha 6asze ruépugHomn
o6nadHon MHGpPACTPYKTYpbl. PaHee passepTeiBaHMe RAN B 0611aKe CYMTANOCh
CIOXHOWM 30404YEM U3-30 XECTKMX TPEBOBAHWUIA K 304EPXKAM U HOLEXHOCTH,
HO KOMMOHWSM YAANOCh 3AMYCTUTb KPUTUYHBIE KOMIMOHEHTHI CETU B TMEPULHOM
cpepfe, 06benHMB JIOKASbHbIE CEPBEPBI U MYBNIMUHOEe OBNAKO

SK Telecom coemeTcHo ¢ Samsung, Ericsson 1 Nokia npogeMoHcTom-
POBA B KOMMEPYECKON CETU BUPTYANU3UPOBAHHYIO 6A30BYIO CTAHLMIO
(BC) ¢ ynyuyLleHHON sHeproapdeKTUBHOCTLIO M MDOU3BOONTENBHOCTBIO,
KOTOPAS CHUTAETCS KITKOUEBbIM 3NIEMEHTOM OJ19 PEANIM3ALMN CETEBOTO
W (Network Al). @yHkummn Takoin BC sbinonHsieT MO Ha CTAHAAPTHBIX
cepBepax, a He CNeunanmM3MpoBAHHOE YCTPONCTBO

Ooredoo 3anycTun cyBepeHHoe oénako B Katape,
MNOCTPOEHHOE HA rpadudeckmx npoueccopax Nvidia
Hopper v pasmelleHHoe B ero MecTHbix LLOL. O6énako,
o6ecneuyMBaeT KIIMEHTAM BO3MOXHOCTb PA3BEPTLIBATL
MUN-peLueHns B COOTBETCTBMU C HALMOHOSbHBIM
perynMpoBaHmMem
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OMEePATOPOB PABMBAIOT APYrUe TEXHONOrMUK
B POCCMATOMBAEMOM Mepuoae

4L2%

A Pa3BUTMEM KBAHTOBbIX TE@XHONOr UM, MPEUMYLLIECTBEHHO B chepe

BCEX PErMoHOB 3a UCKNtoYeHneM Poccum u JlatnHckon AMepuku.
HawnéonbLuyko akTUBHOCTL NposeaatoT Asma n Epona. B CLUA

HQO cyLlecTBylowen MHPPACTPYKTYPE 3anyLLeH KBAHTOBbIN UHTepHeT,
NCNOMb3YIOLLIA KBAHTOBBIE COCTOSHMUS HYACTUL, A9 NEPEeaaym OAHHbIX
N LUINPPOBAHMS

A BnokueiH-pelueHus B coepe PUHAHCOBLIX YCAYT PA3RAGATHIBAKOTCS
TENeKOM-KOMMNAHUSAMN KOXKAOrO pernoHad, kpome J1IaTnHCKon AMepukn.
B EBpone TexHonormio 304enCTBOBAIM B COHETAHUM C UHTEPHETOM
Bellein ons obecneveHns 6e30nacHOCTU GAHHBIX

A B o6nactu 6uomeTpurueckmnx TexHonoruin Poccus SenseTcs nMoepom,
CYLLEeCTBEHHO onepexas pyrne permoHsl, He cuntas bramxkHnia Boctok,
KOTOPbIA HE PEAU3YIOT KAKME-NNBO NPOEKTLl B SAHHOM O61ACTH.
Poccuinckmne onepaTopbl pasBMBAKOT BMOMETOMIO 15 MOATBEPXAEHNUS
MYHOCTU Npu Npogaxe SIM-KapT, o6ecnedeHns 6€30MacHOCTH
1 3ALLUTEl OT MOLLEHHUKOB, O TAKXe 415 PACLLUMPEHMS NAPTHEPCKMUX
NPOrpPAaMM ¢ 6AHKOMM, CO3AABAS eAWHble TOUKK coopa
BMOMETPUYECKNX AAHHBIX MONb3OBATENEN

\

KBOHTOBO-YCTOMUYMBOM CETEBOM 6€30MACHOCTU, 3CHUMAIOTCS ONEPATOPbI

Jlons onepaTopoB B KAXAOM PEermoHe, PasBUBAIOLLUX KOHKPETHYIO TEXHOMOMUIO

100%

40%
- I I I
0%

KBOHTOBbIE TEXHOMOIMU

B Poccus B cua B Espona

[onsa Bcex npeacTaBneHHbIX
B AAHHOM pa3fesie TeXHONOIuu,
Pa3BMBAEMBIX B PErMOHE

Asus B 5nvxHu BocTok

BnuxHuin BocTtok - 40% JNlatnHckasa Amepuka — 11%

BnokuenH BriomeTpumsa

B NatuHckas AMepuka

EBpona - 56% Asusa - 58%

MpuMepbl PA3BUTUS HOBBIX TEXHOJIOTUIA U PEeLUEeHUI

NTT n ctapTtan OptQC 3aKmoUnImM CornawleHme 0 COTPyaHNYEeCTBe

B pO3PAB0TKE ONTUHECKUX KBAHTOBBIX KOMMbIOTEPOB C LieNIblo JOCTUXEHUS
1MnH kyéutoB Kk 2030 rofy, 4TO NPEBLICUT CErOLAHALLHMUIA MAKCUMYM

B 6 TbiC. Ky6UTOB. [1ns 3TOro 6yayT NPUMEHEHbI TaKUE TEXHONOMH,

KOK MyfbTUNNEKCUpOoBaHUe (Mepenayd MHOXECTBA CUrHASOB MO OOHOMY
KOHay) 1 onTUYeckoe ycuneHue (ycuneHme CBETOBbIX CUrHASIOB)

-

du cTan 0gHMM 13 NEPBbLIX ONEPATOPOB, 3AMYCTUBLLNX
6énokuenH-cepsuc Cloud Miner, koTopebii no3sonseT
KITMEHTOM OPEeHOOBATE BblUNCINTENbHBIE MOLLHOCTU

BJ1S MOMHUHIA KPUNTOBANMIOT B o6nake. CepsBuc yCTPaHSET
TAKME 6aPbEPDI, KOK BLICOKOE MOTPEBNEHNE 3NeKTRO3HEPI UM
N TEXHUYECKOe OBCINYXMBOHWE O600YAOBAHNS

MTC BHepgpseT TexHonorno Passkey, NO3BoONSOLLYIO ABTOPU3IOBATLCS
B cepBuUCOx 6e3 naponen u SMS, sameHsst ux kpuntorpaduyeckmm
KJTIOUOM U 6MOMeTpUuen ang NnogTBEPXAEHNUS NIUUHOCTU. TeXHONorms
yckopseT Bxog B 7 pa3 No CPABHEHWMIO C KNACCMYECKUMU METOOCMN,
QO TAKXe 6NOKUPYET MOLLEHHUKOB, UCTOMb3YIOLLMX COLMOBHYIO
NHXEHepUIo

/il
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HaseBaHue TexHonoruu

5G Non-Standalone (5G NSA)

5G Reduced Capability
(5G RedCap)

5G Standalone (5G SA)

5G-A/Advanced (5.5G)

6G

Agentic Artificial Intelligence
(Agentic Al)

All-Photonics Network

Artificial Intelligence - Radio
Access Network (Al-RAN)

Cloud Radio Access Network
(Cloud RAN)

Direct-to-Device (D2D)

Generative Artificial Intelligence
(Generative Al)

Internet of Vehicles (loV)

\mmWove

MNepeBopn HO pycCKMin A3bIK

HeaBTOHOMHAOS CETb 5-TO
MOKONeHns

5G ¢ NoHMXEHHbBIMK
BO3MOXHOCTAMMN

ABTOHOMHQOSA CeTb 5-T0
MOKONEeHMs

YCOBEPLUEHCTBOBAHHBIA 5G

Mo6unbHAs CBA3b 6-ro
MOKOSNEHNUS

AreHTHbIn NI

[TonHOCTBIO ONTUYECKAs CeTb

NckyccTBeHHbIN nHTennekT (UMW)
B CETV POAMOOCCTYNA

O6n1a4YHAa APXUTEKTYPA
cetTn pAagmMoJoCTyna

MNpsMas cBs3b C YCTPONCTBOM

[eHepaTuBHbIA VN

NHTEepHET TPAHCMOPTHBIX
cpencTs

MMJ'IJ'IMMeTpOBbIe BOJIHbI

it

OnucaHue

ApxuTekTypa ceTen Ha aape 4G, Npu KOTOPOW yNPABAEHWE U KOHTPOb OCYLLECTBAFIOTCS Yepes ceTb LTE, a 5G ncnonsayercs
TOJIBbKO ON19 PACLLUMPEHNS KOHAA Nependyn SAaHHbIX

O6nerdyeHHas sepcus 5G ang yCTponcTs C HU3KMMU TPEGOBAHUSMM K CKOPOCTU M 3HEPronoTpeéneHmio (IaTumkm, HOCUMBbIE FALXETh),
MO3BOSAIOLLIAS CHN3UTb CTOMMOCTb MOLY/EN CBA3N

ABTOHOMHAOS APXUTEKTYPA ceTh 5G ¢ COBCTBEHHbBIM S400M, KOTORAS HE 3ABUCUT OT MHOPACTPYKTYPLl 4G 1 o6ecnedrBaeT NomnHbIA
HaB0P BO3MOXHOCTEN MATOrO NMOKOSIEHMS: CETEBbLIE CPE3bl, HN3KMEe 3a4EPXKN U NOALEPXKKY VIHTepHeTa Bellen

DBOMIOLMOHHAS BEPCUS CTAHAAPTA 5G, KOTOPAs pACLUMPSET BO3MOXHOCTU KIAaccuyeckoro 5G 3a cuet MHTerpaLmMmnm MCKyCCTBEHHOMO
nHTennekta (W), ynydleHHon sHeproaddekTMBHOCT M MOAASPXKA HOBbIX CLIEHAPWEB UCTIONb30BAHMUS

LLlecToe nokoneHre MOBUbLHOM CBA3M (B PA3paBOTKe), KOTOPOS 06eCneunT TEPABGUTHLIE CKOPOCTH, MHTerpaumio MW 1 ronorpaduyeckyio
cBa3b k 2030 rogy

NN-cuctema, cnocobHAs ABTOHOMHO MIIAHUPOBATS, MPUHUMATE PELLEHNUS 1 BbINMOSHATE ASUCTBUS OS5 KOMMIIEKCHBIX MHOrO3TAMHbIX 3a4aY
6e3 y4acTuns YenoBeKda

OnTnyeckas ceTb, rae nepengaydun OépOéOTKO ACJHHBIX OCYLLEeCTBINAITCA NCKITKOHYNTESIbHO C NMOMOLLBIO CBETA (q)OTOHOB), 6e3 I'IpeOépCBOBCIHMﬂ

B 3J1IeKTpn4eCckmne CUrHasbl, obecneyneas CBepPXBbICOKYIO CKOPOCTb, MMHMMAJIbHbIE 3A0E0XKN N HU3KOe 3Hepron0TpeéneHme

TexHonorus, KoTopas o6ecneYmBaeT NONHYIO MHTerpaumio NN B annapaTHoe 1 NporpaMMHoe o6ecrneyeHmne cetn pagnogocTynda

ONS PeanmM3aLmMm HOBbIX yenyr MW, onTMMU3aumm NpomsBoauTENsHOCTA, SHEPIrONOTREENEHNS W YIDABIEHUS PeCYPCAMM B PEATTbHOM BPEMEHM

OB6naYHAs APXUTEKTYPA CETW PALMOAOCTYNA, B KOTOPOW GyHKLMM 6a30BbIX cTaHUmMA (BC) peanusyroTcs B Brae NpOrpaMMHbIX BUPTYAIbHbIX
GYHKLMA B LEHTPAX 06PABOTKM OAHHBIX MW HA MOAHWLE CETH, YTO MNO3BONSET MTMEKO NepepacnpenensTs pecypckl Mexay bC
M aOONTUPOBATLCH K M3MEHEHWAM TPADUKA

TexHONorns, NO3BONSAIOLLAS CMYTHUKAM HOMPSAMYIO COEAMHATLCS C OBbIYHLIMW MOBUINbHLIMK TenedoHAMN 6e3 [OMNONHUTENBHOMO
060PYLOBAHMS, O6ECMEeUNBAS CBA3b B YAANEHHBIX PANOHOX

MW, co3gatolwmin HOBbI KOHTEHT: TEKCTbI, M306PAXEHMS, BUOEO, KO, HO OCHOBE OB8YUYCIOLLMX AAHHBIX

CeTb Nepenaym SOHHBIX MEXOY OBTOMOSUISIMU, 4OPOXHON MHOPACTRYKTYPOM M BHELLUHUMM CEPBUCAMKU, O6ECMeYMBAIOLLAS 6€30MACHOCTD,
YMpAOBAeHNe TRADUKOM N GYHKLMOHASIBHOCTb MOLKTIOYEHHBIX OBTOMOGUNEN

BbICOKOYACTOTHBIM AManasoH 5G (24-100 M), o6ecneumsaioLLmin CBEPXBLICOKME CKOPOCTM Nepenadn AaHHbIx (0o 10 Méut/c)
N MUHUMAQTbHbIE 30,D,ep)KKI/I, HO C OI—pOHI/ILIeHHbIM pO,D,I/IyCOM I_IOKprTI/Iﬂ n CJ'ICIébIM I_IpOHI/IKHOBeHI/IeM curHana

J
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HassaHue TexHonornu

Multimodal Artificial Intelligence
(Multimodal Al)

Multiple-Input Multiple-Output
(MIMO)

Narrow Band Internet of Things
(NB-loT)

Network Artificial Intelligence
(Network Al)

Network Foundation Model (NFM)

Network Slicing

Open Radio Access Network
(Open RAN)

Physical Artificial Intelligence
(Physical Al)

Post-Quantum Cryptography
(PQC)

Quantum Cryptography (QC)

Retrieval-Augmented Generation
(RAG)

Wi-Fi 7

QFpeFGLI,Mﬂ 4acToT

MNMepeBon HA pyccKkuii A3bIK

MynbTMMOLOMbHEIA VA

MHorokaHanbHas cucTtemMa
nepenaym OOHHbIX

Y3kononocHsln MHTepHeT Belen

CeTeBOon UCKYCCTBEHHbIN
VHTENNeKT

basoBasg ceTeBasg Mmogens

TexHonormns HApe3Kn ceTu

OTKPbLITAS APXUTEKTYPA CETH
paaronoCTynad

PU3NYECKNIA MCKYCCTBEHHbIM
VHTENNeKT

[NocTKBAHTOBAS KpunTorpadpms

KeaHTOBOS KpUATOrpAdUA

[eHepaLns ¢ QONOMHEHNEM
MouUcKa

it

Onucanue

NN, paBOoTaKOLLMIA C PA3HBIMU TUMAMM OAHHBIX OAHOBPEMEHHO: TEKCT, U306PAXEHUS, 3BYK, BUACO

TexHonorna nepencym AAHHbIX C UCMONb3OBAHNEM HECKOJBKMX CHTEHH HA NepenaTynke U NPUeMHMKe 019 NOBbLILLEHNS CKOPOCTH
N HOAEXHOCTM CBs3W. PasHosuaHocTu: GigaMIMO (teicaum anTerH), Massive (cotHu antenn), Distributed (4-20 aHTerH), 4x4 (4 aHTEHHbI)

CTOHOOPT COTOBOWM CBS3W A1 YCTPOWCTB TeNEMeTonH, NPenyCMaATPUBAIOLLMA Nepenayy He6osbLLMX O6bEMOB AAHHbBIX

NHTerpaums MW B ynpasneHve ceTaMn Ans aBTOHOMHOM ONTUMU3ALMM, MPOrHO3NPOBAHNS HAMPY3KW, COMOHACTPOMKU N ABTOMATUYECKOrO
YCTPOHEHMS C60EB

q)yHJJ,CIMeHTCIJ'IbHCIﬂ MN-mopens, crneunanm3nMpoBaHHAA 014 TeJieKOM-3a4d4Y, MOHMMAKLWAa ceTeBble MPOTOKOSIbl, TOMONOIMNIO 1 METPUKN
Ana ynpaeneHnda cetaMm HQ eCTeCTBEeHHOM 43blke

TexHonormns pasneneHna eguHomn CI)MSM'-leCKOl;I CeTn HA HEeCKOJ1bKO BMPOTYQJIbHbIX COEe30B C PA3HbIMA NAPAMETOAMN Mo KOHKPETHbIe 3a0a4Yn

OTKPBITAS APXUTEKTYPA MOBUIBHBIX CETER, MPU KOTOPON 060PYL0BAHUE 1 MPOrPAMMHOE 06ecrneyeHme OT PA3HbIX NPOU3BOANTENEN
PABOTAIOT BMECTe 61Arofdps CTOHAAPTU3NMPOBAHHBIM MHTEPdEeNCaM

N ona ynpasneHnd CI)VISI/I'-{eCKI/IMl/I 06bEKTAMMN - pOéOTOMI/I, 6eCNUNOTHUKAMM, CTOHKAMW, KOTOPbIE B3AUMOLENCTBYIOT C PeaSIbHbIM MUPOM

ANropuTMbl LUIMGPOBAHUS, YCTOMUMBEIE K B3NIOMY 6YAYLLIMMU KBAHTOBBIMU KOMMLIOTERAMM

MeTofb! 3ALMTLI AAHHBIX, OCHOBAHHBIE HA MPUHLMMNGOX KBAHTOBOM ¢uamnku (Hanpumep, Quantum Key Distribution (QKD) - ksaHTOBOE
pacnpeneneHue KoYen, rae Knoum LWGPOBAHWUS NepefaioTCa C MOMOLLLIO KBAHTOBbIX COCTOSHAM, OGHARYXUBAIOLLIMX MNEPEXBAT),
06eCcneyrBaioLLME OBHAPYXEHME MOMbITOK NepexBaTd

MeTon, roe MW viLeT akTyanbHyo MHOPMaLMIO B 603€ 3HAHWI Nepem reHepaumnen OTBETA, NOBbLILLAS TOYHOCTb

CTaHOOPT 6eCcnpoBOAHON CBA3M B Ha6ope npoTtokonos IEEE 802.11, padoTatowmin B AnanasoHax 2.4 Iru, 5Ty n 6 Tru. Cnepytollee
nokonenue nocne Wi-Fi 6. O6ecrneumsaeT B TaBOPATOPHBIX YCIOBUSX MAKCUMATIbHYIO CKOPOCTb B 46 [6uT/c (Wi-Fi b - 9,6 TéuT/c)

O6benHEHNE HECKONbKMX AMANA30HOB YACTOT s yBeJlmiM4yeHMnda CKOPOCTHM nependy OAaHHbIX
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dt ANe

MNapameTpesl
CPABHEHMUS

O2qO Ti{t At OnqULUOTPpqu

Poccus (MTC, MeragoH,

BunaitH, Poctenekom)

CLUA (AT&T, T-Mobile,
Verizon)

Espona (Telefénicaq,
Orange, VodafoneThree)

Asus (China Mobile, China
Telecom, SK Telecom, NTT)

A1t ANBEQOYR { (G M = 2

Bavxnuin Boctok (STC,
e&, du, Ooredoo, Bezeq)

NatuHekas AMepuka
(Entel, América Mévil, Vivo)

TexHonornu ceasmn

TexHonoruyeckue
peLueHus

0J19 ONTUMM3ALUK
paéoThl ceTen

Knéep6esonac-
HOCTb

A Pacwmpenue oxsaTta 4G,
BHeapeHue LTE-A

A TectuposaHune 5G

A Passutie Wi-Fi 6

A 3aknioueHure qorosopos
C onepaTopaMu
HU3KOOPBUTASBHbIX
CMYTHWUKOBBIX FPYMMUPOBOK

A MnopTosamelleHne ceTeBoro
060pPYA0BAHMS

A Basosbie ctaHumm (BC) 5G
Ha apxuTtekType Open RAN
A Cloud RAN
A TecTnposaHue nepexoaa
Ha VRAN
A MIMO v arperaups yactot
0715 ynyyLLeHUs CBA3n
M CKOPOCTU Nepenaym AAHHBIX

A Wnterpaums UM B cepuchl
Kn6ep6e30nacHOCTH

A MpeankTMBHAS AHONUTUKA
ons duHaHcoBon chepsl

A KuéepbesonacHocTs ceTeBom
nHppacTpykTypsl (Private LTE)

A PaButne 5G-A

A Mepexop Ha 5G SA

A Viccneposanme 6G

A BHeppeHue TapudHbIX NIAHOB,
BK/TIOYAIOLLMX O60PYA0BAHNE
ana Wi-Fi7

A NMpepocTtasnenne ycnyr D2D

A Yenyrv pns cnyxé akcTpeHHoro
pPEearnpoBaHUS

A 5G FWA (6ecnposogHoi
noctyn 5G)

A OpenRAN
A Cloud RAN

A Massive MIMO u arperauus
YyacToT

A Network Slicing ansg cnyx6é
3KCTPEHHOrO PEArNPOBAHMS,
OBUOKOMMOHUA U SHEPreTUKOB

A LleHTpbl K6epP3aLLMUTLI
c R&D-nopgpaszpenerHnamm

A 3awmTa nonb3oBaTenbCKMX
OOHHBIX HO KOHEYHBbIX
YCTPOWCTBAX U B O6NAKAX

A PelueHus gns 6e3onacHoCTy
CeTeBON UHPPACTPYKTYPbI
1 060pPYyaOBAHMS

A Zero Trust, Zero Trust Network
Access (ZTNA)

A ®yHkuMM knéepbesonacHocTn
B TAPUOHBIX NNAHAX

A NMepexop Ha 5G SA
A Vccneposanue 6G

A BHeppeHue TapUdHbIX NIAHOB,
BKTIOYAIOLLMX O60PYLOBAHNE
ona Wi-Fi7

A MpepocTasnenue yenyr D2D

A Open RAN

A Cloud RAN

A Massive MIMO

A Arperaums uyactot

A MpuodpeTeHre mmWave-
cnekTpa

A TectuposaHume 5G SA
€ Ucronb3osaHneM mmwWave

A Network Slicing ansg cnyx6é
3KCTPEHHOrO PEArnpPOBAHNS
1 CMOPTUBHBIX MEPOMNPUATHIA

A WnTterpaums U B cepaucsl
Kn6ep6e30nacHOCTH

A OénauHas knéepbéesonac-
HOCTb, B T.4. B MyNbTUOBNAYHbIX
cpenox

A TlocTKBAHTOBAS KPUMTOrPADUS

A Cepsuchl knéep6e3onacHoCTH
0719 MAnbIX U CPeaHNX
npeanpuaTun

A Paseutue 5G-A
A Mepexop Ha 5G SA
A 3anyck nepsoi B M1pe

3KCNEPUMEHTANbHOM ceTn 6G,
TECTUPOBAHUE 6G

A MpepocTtasnenue yenyr D2D
A 5G FWA

A OpenRAN

A Cloud RAN

A TecTUpoBAHME PAZNNYHBIX TUMOB
MIMO (Masssive MIMO, Distributed
MIMO, Pre6G GigaMIMO)

A Distributed MIMO B mmWave
onsa 6G B ABTO M Noe3nax

A Arperaups yocToT

A Network Slicing ans ynoneHHoro
YNPOBNEHWS 6ECTIUIOTHBIMU
cpencTeaMm

A CoTpyoHuuectso
C MEXAYHOPOAHBIMU UMPOKAMM
B 0611ACTU MHGOPMALMOHHON
6esonacHocTy (V1B)

A Vnterpaupms N B cepsucsi
KM6ep6e30MNacCHOCTH

A BesonacHocTs MN-cpen,
(ckaHep 6esonacHocT LLM)

A Zero Trust

A KeaHToBO-6e30MaCHbIe
TEXHONOMMM, KBOHTOBOE
LLIMPPOBAHME TeNnePpoOHHOM CBA3N

A MNepexop Ha 5G SA
A Passutme 5G-A
A Vccneposanue 6G

A BHeppeHue TapUdHbIX NICHOB,
BKJTIOYAIOLLMX O60PYL0BAHNE
ona Wi-Fi7

A NMpepoctasnenve ycnyr D2D

A Mepexop 0T MeAHbIX NUHUA
k BOJIC (sonokoHHo-
ONTUYECKMNE NTUHUM CBA3M)

A OpenRAN

A Cloud RAN

A Massive MIMO

A mmWave

A Arperaums yactot

A Network Slicing, B Tom uncne
Autonomous 5G Network Slicing
C VCMOSb30BAHNEM
NCKYCCTBEHHOTO MHTENNEKTA
()

A CoTpyaHunuecTso ¢
MexayHapoaHsiMm1 MB-mrpokamm

A DOpMUPOBAHME HALIMOHABHBIX
3KOCUCTEM KNGEeP6E30MACHOCTH

A WHterpaums VM B cepaucs
KNMBEP6E30MACHOCTU

A Zero Trust

A O6nauHble cepsucsl
KMBEPB6E30NACHOCTU

A KeaHTOBGS 1 MOCTKBAHTOBAS
KpunTorpadus

A Paclumpenme nokpsitus 5G

A NMepexop Ha 5G SA

A Pazsutne 5G-A

A BHeppeHue TapUdHbIX NAAHOB,
BKITIOYAIOLLMX O60PYA0BAHNE
ansa Wi-Fi7

A Npenoctasnenue ycnyr D2D

A Nepexop oT MeAHbIX NMHUA
kK BOJ1IC

A Open RAN

A mmWave

A Arperaums vactor
A Network Slicing

A Yeunenue updposoro
cyBepHuTeTa B 06nactn b

A Paseutue napTHepcKmx
OTHOLLEHWI C PO3PABOTYMKAMM
peLueHuin c oénactm Nb

A WnTerpaums U B cepsucsl
Kn6ep6e30nacCHOCTH
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dt ANe

MapameTpbl

CPOBHEHUs

O2qO Ti{t At OnqULUOTPpqu

Poccus (MTC, MeragoH,
BunaiH, Poctenekom)

CLLUA (AT&T, T-Mobile,
Verizon)

Espona (Telefénica,
Orange, VodafoneThree)

Asus (China Mobile, China
Telecom, SK Telecom, NTT)

A1t ANBQOGR { (TGN = 2

BnuwxHuin Boctok (STC,
e&, du, Ooredoo, Bezeq)

JlatuHckas AMepuka
(Entel, América Mévil, Vivo)

UckyccTBEHHbIN
UHTenneKT

UckyccTBEHHbIN
WHTENNeKT.
Oénactu
npUMeHeHus

A Nndpactpyktypa ans UM (LOM)
A OocTyn k HempoceTam
B TAPUPHbBIX MIIAHOX A6OHEHTOB

A Tonocosble MM-accucTeHTs
Ha 6a3e reHepaTtueHoro N

A CobcTtBeHHble MN-Mopenm

A OocTyn K CTOpOHHUM
MYNbTUMOAANbHBIM M-
MoJensm

A Agentic Al (cosgaHne
npoasuHyTbIX MN-areHToB
1 MySIbTUAIEHTHBIX CUCTEM)

A WHTerpauus RAG B M-mMopenu

A KaHanbl KoMMyHUKaLMI
C KIMEeHTAMM

A BryTpeHHue npoueccsl
(noapepxka coTPYOHNKOB,
ONTUMM3ALME PABOUMX
NPOLLECCOB, O6CYXUBAHUE
KNMEHTOB, NOAAEPXKA
B MPUHSTUN PeLLeHN)

A PelleHns Ais YOCTHBIX
1 KOPMOPATUBHBIX KITMEHTOB
(yaT-60TbI ¢ NN, Nomck
ONTUMANbHBIX TOKALMIA ANs
6U3HeCq, OPraHN3ALMS U
NoAAEPXKA MAPKETUHIOBbIX
KOMMAHWI)

A DUHAHCOBbBIE TEXHONOMM

A TexHonorum 3gpaBoOXPAHEHUs
(MN-MeguumHa)

A MnopacTtpyktypa ans A
(BbICOKOMPOU3BOAUTENBHBIE
LIO[, kaHanbl cBA3M Mexay
HUMMK)

A TenepatusHbin MW BHYTPM
KOPMOPATUBHBIX MPOLLECCOB
1 B KIIMEHTCKUX MPOJYKTAX

A Co6cTtaeHHble MU-Mopenm
(6ornbLUMe 1 MAnble 3bIKOBbIE
mogenu (LLM n SLM),
Specialized Language Model)

A Agentic Al (maccosoe
BHEOpEHNe, BKIIoUas
uHTerpauuio Agentic Al
B 60130BYIO CETb)

A WnTterpaums U B ceTeryio
nHPpacTpykTypy (AI-RAN),

A BryTpeHHue npoLeccs
(onTuMMsaLMM NpoLeccos
APUHATUS PELLEHM,
MoBbILLEHKE KAYeCTBA
KITMEHTCKOro cepBmncal)

A PelueHns ans YaCTHbIX
1 KOPMOPATUBHBIX KITMEHTOB
(MpuopuTesaums
ncrnonb3osaHms Wi-Fi)

A Cepsuchl kM6ep6e3onacHoOCTU

A CyeepeHHas o6nauHas
uHpacTpykTypa gns U

A TeHepaTuBHbIN N

A Agentic Al {paspaéoTka
1 BHEOpEeHUe peLLeHui)

A OnTUMU3ALMS PABOTHI ceTel
30 CYET UCMONb3OBAHMS
Agentic Aln LLM,

a TAKXE NPOEKTUPOBAHNE
ceTen ¢ nomoLsio MU
HO reHeTUYEeCKMX ANropPUTMaX

A BryTpeHHue npoleccsl
(nosbileHWe ypoBHS
KIMEHTCKOro cepauca
1 apPeKTUBHOCTH
BHYTPEHHMX MPOLIeCcOoB)

A TexHonornmn agpaBOOXPaHeHMs
(peweHns B chepe
MeOULMHCKUX TEXHONOT UM,
OCHOBOHHblE HO 5G, nepude-
PUAHbIE BbluMCEHUS 1 V)

A CepBuichl k6ep6e30nacHOCTM

A VHBectuumm B MU, HoBble
CTpaTernyeckme noaxomasl,
oTkpbITHe MM-nadopaTtopui

A CoTpyaHnuecTso
C NOKASbHBIMU U FMOBASbHBIMK
NW-paspadoTumkamm (OpenAl,
Anthropic, DeepSeek)

A VndpacTtpykTypa ans MK
(OO Ans 06pAGOTKM AAHHBIX)

A MynbTUMopaanbHbIE Moaen

A Co6cteHHble U-Mopenm
(Large Action Model ot NTT
NpPencKa3bIBaeT HAOMepeHUs
KJTMEHTOB HO OCHOBE
BPEMEHHbIX PAAO0B AAHHbIX)

A Agentic Al (paspaéoTka
CEPBUCOB U KOMMIEKCHBIX
aKocucTeM)

A Wnterpaums UM B cetesyio
MHPPACTPYKTYPY

A BryTpeHHue npoLieccsl (padoTa
KOMM-LEHTPOB U CITYX6
KMGep6e30MacHOCTM)

A MpoayKTsl ANs YACTHbIX
1 KOPMOPATUBHBIX KITMEHTOB
(peLuerma ans ymHoro goma,
CMELMANN3UPOBAHHbIE 6onbLLINE
MHOYCTPUANbHBIE MOLESH,
PA3PABOTKA MEXAHU3MA
OHANM3A KIIMEHTOB HO OCHOBE
605IbLLIMX [IOHHbIX)

A AsToHOMHBbIE ceTn ¢ U
NS obecneyeHns pasoTbl
WMHTENNeKTyanbHbIX GadpuK 1 loV
(MHTEpHET TPAHCMOPTHBIX
cpencTs)

A Cepsuchl knéep6e3onacHocTm

A MnopacTtpyktypa ans UM
(LOona, rvnep-LUOMA, noaaepxka
KpUTUYECKM BAXHbIX -
MPUNOXEHM)

A PerynuposaHme W, o6yuenne
COTPYAHWKOB HOBBIKOM PAGOTbI
chm

A GPU-as-a-Service — gocTyn
KIIMEHTOB K MOLLIHbIM
rpaguyecknM NpoLeccopam
0719 PA3PABOTKM U BHEAPEHNS
MW-peLueHun

A Agentic Al (sHeapeHme NW-
OreHTOB AN OBTOMATU3ALMM
PABOUMX MPOLLECCOB)

A TenepaTueHbin UM (paspa-
6oTka Small Language Model)

A CoécteeHHble MN-Mopenm

A OnTMuzaLmsa padoTs ceTeit

A OnTUMM3ALWS BHYTPEHHMX
npoLieccos

A Peluenns ang 4aCTHbIX
N KOPMOPATUBHBIX KITMEHTOB
(MV-nnaTdopMal C BHYTPEHHUM
XPOHUMMULEM U BbIYNCTIUTEb=
HBIMU BO3MOXHOCTSIMM)

A TexHonornm 3npaBoOXPAHEHUS

A Cepsuchl knéepéesonacHocTn

A Otxas ot passuTHa
co6eTtBeHHbIX LIO[
(nepexop k apeHae)

A NMpoekTsl No BHeapeHMio
reHepaTtnsHoro N

A Agentic Al (eanHuyHbIe
Cnyyau BHeapeHus)

A WHTerpaumns RAG B MW-mogenu

A OnTUMU3ALMS PaBOTL ceTel
(aBTOMOTU3ALMS POPMUPO-
BOHUS U HOPALLMBOHUS
MPOMNYCKHOM CNOCOGHOCTH
ceTm)

A BhyTpeHHve npoLiecch
(moMoLL onepaTopaM Cryx6éhl
noaaepxKn)

A Peluenns ang 4acTHbIX
1 KOPMOPATUBHBIX KITMEHTOB
(nnaTdopMa reHepaTUBHOro
VN ang co3paHmsa BUPTYASbHbIX
ACCUCTEHTOB)

A TexHonornn appaBoOXpPaHeHUs
(pelueHns B coepe
MEANLMHCKMX TEXHOMOT )
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dt ANe

MapameTpbl
CPOBHEHMUS

O2qO Ti{t At OnqULUOTPpqu

Poccus (MTC, MeragoH,

BunaiH, Poctenekom)

CLUA (AT&T, T-Mobile,
Verizon)

Espona (Telefénica,
Orange, VodafoneThree)

Asus (China Mobile, China
Telecom, SK Telecom, NTT)

A1t ANBQOYR { (ZGEMp = 2

BnuxHuin Boctok (STC,
e&, du, Ooredoo, Bezeq)

JlatnHckas AMepuka
(Entel, América Mévil, Vivo)

UHTepHeT Beluen

BecnunoTHble
TexXHONnormm

A AKLLEHT HO MPOMBILLNEHHBIA
NHTepHeT Bewen (lloT)

AloT-cepBuch BUAEOHAGMIO-
OEeHUS U BUOEOAHAUTUKN

A MOHUTOPUHI U NPEOUKTUBHOS
AMArHOCTUKA BOAOMNPOBOAHbIX
ceTen, 3HepProo6oPYA0BAHMS,
Q TAKXE MPOMBILLAEHHOrO
060pPY[OBAHUS HO 6a3e
cetn NB-loT

Alnternet of Vehicles
(B nOpTHEPCTBE C KUTANCKUM
onepaTopom)

A KomnnekcHas cuctema
MOHWUTOPUHIO O6bEKTOB
HepsuxmumocTh (IoT u 1)

ABIM/A ans noucka NponaBLLMX
nogen

A CospaHue arponpombitneH-
HOro APOHA (OPOHEI
C KOMMbIOTEPHbIM 3pEH1eM)

AVHdbpacTpykTypa BbIcCOKOTOU-
HOro reono3nLUMOHUPOBAHUS
07159 OBTOHOMHOIO TPAHCMOPTA

ATpoMbiLneHHas po6oToTex-
HWUKQ, Peann3aLLMs KOHLenLmm
«Po6oT-kak-cepsumc» (Raas)

A AkueHT Ha lloT

AloT-cepBuch BUAEOHAGMIO-
[EHUS U BUOEOAHANUTUKN

A Peanusaums koHuenumm
«YMHbIA ropof» (MOHUTOPUHI
OKpYyXatoLLen cpesl,
nosefeH1s TYpUcTos 1 ap.)

A5G n NB-loT ans noaaepsxkm
NOTPEBUTENBCKMUX
N KOPMOPATUBHbIX MPUIOXEHU

AlloT ¢ akueHToM Ha Manble
U cpefHue NpeanpuaTus

A loT Marketplace — nnatpopma
LUMPPOBON BNEKTPOHHOM
koMmepuun ans loT-peLueHui

A O6LieHaumoHansHas ceTs 5G
RedCap gns yctponcts loT

AloT-Roaming (ynpaeneHue
NOAKOYEHHBIMU YCTPONCTBAMM
BO MHOMMX CTPOHOX 6€3
HEeO6X0aMMOCTH
NCronb3oBaHUa SIM-kapT)

A MOHUTOPUH BOAOMPOBOAHbIX
ceTel, 3HEProo6oPyA0BAHMS
AloT B TpaHcnopTe 1 norucTuke

A YMHbIZ lom

noTpe6éneHns rasd u aHeprum

A Wnterpaums 4G/5G n U
B BMJ1A

A OemoHcTpaumsa nepeoro
B EBpone ogHoBpEeMeHHOro
noneta aspoTakcu u BIrJ1A
B PEObHbIX YCIOBUSX, BbIXOL,
HO MOCCOBbIA PBIHOK
¢ Moaenbto Drone-in-a-Box

A Wnterpaumsa UM u cnyTHKoBOM
cBa3n B BINJTA Ang MOHUTOPUHIA
MOXAPOOMNACHON CUTYALUN
1 NoAOePXKM CNyx6
9KCTPEHHOro PEArnpPoOBAHUS

A AsTOMOGUnbHBIE FpYy30nepe-
BO3KM 6€CnunnoTHeiMn TC

A PaspaboTka po6oTOTEXHUKN
W peLleHuin ons PasnuyHbIX
NPWUNOXEHUN

A ViHTennexTyanbHbIi MOHUTOPWHE

A TecTnposaHmWe cryTHMKOBbIX
loT-cepaucos Satellite loT
(Mcnonb3oBaHWE HU3KOOPEU -
TANBHOM FPYMMUPOBKM
NS MOAKTIOYEHNS YCTPONCTB
B YAQIEHHBIX PErMOHAX)

A Ambient loT - ncnonbsosaHme
YCTPOWCTB CO CBEPXHU3KUM
3HepronoTpeéneHuem,
6€3 UCMoSb30BAHMS 6aTAPEN
W C BAIUTENBbHBIM CPOKOM
CNyX6bl, KOTOPbLIE COBUPAIOT
SHEPrUIO U3 OKPYXAOLLER
cpenpl Ang nepenoym AaHHbIX

A Pelenns ana «ymHoro goma»

A 5G-A ons pelwenus s3ogay
«YMHOIO ropOAO» B O6/ICICTM
MHCMEeKUMK Aopor (BbiSBNEHWe
nedeKkToB U TPELLWH B
OPOXHOM MOKPbITHK)

A Vcnonb3oBaHue TexHonornm
5G-AISAC (integrated sensing
and communication) ans
o6ecnedeHus nonetos BINJTA

A Vcnonbsosanue BMJIA
[N AOCTOBKM FOY30B,
KOHTPOMS MOXAPOOMNACHBIX
CUTYQILIUIA, B BOEHHBIX LIENsX

A PaspaéoTka pelueHuit
ansg 6ecnunoTHbIX TC

A RTK-no3uLMOHUPOBAHKE
(TexHONOrMa BLICOKOTOUYHOTO
NO3ULIMOHUPOBOHNS B YCOBUAX
MAIOTHOM 30CTPOMKM)

A PaspaboTka poboToTexHmku
(coBaKkn-po6oTHI, POGOTHI-
ryMOHOMUbI)

A AkueHT Ha lloT (koHTpOsb
MPOMBILLNEHHOrO 060PYA0BO-
HMS HO 6a3e LMPPOBbIX
NBOVHKKOB U ceTen NB-loT)

A eSIM-peluerns ans loT-
YCTPOWCTB HO MPeanpuaTnax
(ycTpaHeHme Heo6xoaMMoCTH
B Ppusmyeckom sameHe SIM-
KapT, 60nee 6bICTpoe
pPa3BEPTLIBAHME)

A Peanunzaums koHuenumm
«YMHbI ropoa» (paspasoTka
npunoxennin c 3D-
kapTorpaduen, TexHonornemn
LMbPOBLIX ABONHUKOB HO 6a3e
MW n 360-rpagycHbix kamep

A Reduced Capability 8 5G SA
1 NepBoe pearnbsHoe
ncnonb3oBaHne RedCap

A Wnterpaumsa UM B BMNMA

A Wcnonbsosanue BIMA ans
MHCMNEKLMU MHOPACTPYKTYPSI

A 3anyck nnatdopmel Drone-as-
a-Service Ha 6a3e 5.5G

A Vehicle-to-Everything
(MHdpacTpykTypPa
019 6ecnunoTHeIx TC)

A PaspaéoTka po6oToTexXHMKM
(poBOTHI-ryMaHOUaMI,
POBOTOTEXHUKA ANt
MPOMBILLNEHHOTO
NPOU3BOACTBA)

A AKUEHT Ha NPOMBILLNEHHbIN
WuTepHeT Belen (IloT)
AWuTerpaums lloT
Y QHONUTUYECKMX PELLEHUI
AN TPAHCHOPMALLUM
MPOMBILLAEHHBIX MPEANPUATAR
(MOHUTOPMHI AKTUBOB)
AloT-pewieHus
N9 MOHUTOPUHIQ, KOHTPONS
1 ONTUMU3ALMM NOTPE6NEHNS
BOAbl HO 603e ceTeint NB-loT
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dt AN2O2aqO Tttt At OnqULOTp qu

MapameTpbl

CPOBHEHUS

OénayuHbie
TEXHONOrnmn

KBaHTOBbIE
TEXHONOormMm

BnokueinH

BuomeTpus

Poccus (MTC, MeradoH,
BunaitH, Poctenekom)

A O6naunbIn LLON,
1 NPenoXeHue ero Kak ycnyru
0719 BU3HEC-KITUEHTOB

A O6nauHas kKnéep6e3onacHOCTb
(HaumoHanEHAs NnaTdopMa
06/104HON 6€30MACHOCTU U
KNGEpPYCTOMUMBOCTH)

ANepesop ceTesoi
MHPPACTPYKTYPbI B 06710KO

A VMnopTosamelerme (o6naka,
PABOTAIOLLME HO POCCUICKOM
MO 1 o60pYyAOBAHUNM)

A BnokueitH B 06nacTu GuHAHCOB
(pasmelLeHMe LMPPOBbIX
GUHAHCOBBIX OKTUBOB
AN QHONU3A Y YNPOBREHUs!
PUCKAMU B KPUMTOBAMOTHBIX
onepaLmax)

A BrioMeTpus ans uoeHTUdUKA-
LN MIHOCTPOHHBIX MPOXAAH
npu npogaxax SIM-kapTt

A BHepnpeHue asTopusaLmm
B cepBucax 6e3 napone
1 SMS (texHonorua Passkey)

CLUA (AT&T, T-Mobile,
Verizon)

A O6naunas knéepbesonacHocTb
AMurpaups Ha oénaunyio
CeTeBYIO MHOPACTPYKTYPY,
06104HOs TPAHCHOPMALLMS
B 6A30BbIX U NepudepUinHon
ceTax

A Nepesopn knneHTCKOM
MHPPACTPYKTYPbI B O6NIAKO
A CoszpaHue oénauHoit
MHOPACTPYKTYPbI
015 NOAAEPXKM PA3PAGOTOK
1 npunoxeHuin M

A KsaHTOBO-yCTOMUMBAS CeTeBOS
6€30MACHOCTb (3ALLMTA AAHHbIX
B CETAX OT ATAK, PEANN3YEMBIX C
MOMOLLIBIO KBAHTOBbIX
KOMMbIOTEPOB)

A KsaHToBbIN MHTepHET
HO CYyLLEeCTBYIOLLEN CETEBOM
nHdpacTpykType (nepenava
MHPOPMALUK C MPUMEHEHNEM
KBOHTOBOMO COCTOSIHUS YOICTUL,
U LWINDPOBAHUS)

ATpwvem nnatexen B 6BUTKONHOX
A5 ONNAThl KNMMEHTCKUX YCnyr

A BHeppeHue énomMeTpuueckoi
MHOTrOGAKTOPHOM
MAEHTUOUKALUM AN MPOBEPKM
JIMYHOCTU COTPYOHUKOB
M UX JOCTYMNA K CUCTEMAM
onepaTopa

Eepona (Telefénica,
Orange, VodafoneThree)

AMepexon oT TPAANLIMOHHBIX
nokaneHbix UOM k ruépuaHomn
N MyNbTUOBNAYHON MOOENIM

ATMnatdopmsl oénauHom
KM6ep6e30NacCHOCTH

ATwépunaras o6naunas
MHOPACTPYKTYPO

ATNepesopn knueHTckom
MHGPACTPYKTYPbI B O651AKO

A OéLieesponeiickoe
CyBepeHHOE 06MaKO

A 3awmTta npepnpusTui
1 rOCYAAPCTBEHHOrO CekTopa
OT KMBEepPATAK Ha OCHOBE
KBAHTOBbIX BbIYMCIEHUN
(c nomolLLbio KBAHTOBOrO
pacnpeaenenus knovein (QKD)
C MOCTKBAHTOBOWM
kpuntorpaduen (PQC))
ATNocTtkeaHToBOS KPUATOrPADKS
B KQHOIOX CBA3W U B CEPBUCAX
KM6ep6e30nacHOCTH

A BrnokueitH B 06nacTut pUHAHCOB
B KOMGUHAUMK C loT

A CozpaHue nHppacTpykTypsl
07151 CEPBUCOB 6110KYenH

AVpeHTudmkaums nons3osaTens,
OBPATUBLLETOCS B CNYXOY
nogaepxkun onepaTopa

Asus (China Mobile, China
Telecom, SK Telecom, NTT)

A Oénaunas knéepbesonacHoCTs

A TépupHas o6nauHo-ceTeras
QPXUTEKTYPC

A Nepesop knueHTcKom
MHPPOACTPYKTYPbI B OBIAKO

A MpoppmxeHme KoPNopaTUBHBIX
OBMOKOB M OBNAYHBIX CEPBUCOB

A CyBepeHHoe 06nako

A doToHHbIe TexHonorum (M-
MHOPACTPYKTYPO C O6IQYHBIM
GPU-petueHreM 1 $oToHHOM
ceThio)

A KBaHTOBbIN UIHTEpHET

A TenedpoHHble 380HKM HO OCHOBE
KBOHTOBOTO LUNMGPOBAHUS
A OnTuyeckunit KBAHTOBBI
KOMMbIOTEP C O6BLEMOM MAMSTH
B 1 MIH Ky6uTOB (MnaHupyeTcs)
A KeaHTOBbIE TEXHONOT MM
0719 ONTUMU3ALUN PABOTHI CETU
A O6naunas nnatpopma
[0J191 KBOHTOBBIX BbIYUCTIEHU

A BnokueiH B 061acT GUHAHCOB

A PazsuTie nHdpacTpykTyps
0151 CEPBUCOB 6/10KYENH U
PA3BEPTHIBAHUS MPUIOXEHUN

A Vicnonb3oBaHme 6uoMeTpmnm
npwu npoaaxe SIM-kapT
HO 30KOHOAOTENBHOM YPOBHE
A VicnonbaosaHue 6rnomeTpum
B 06NaCT GUHAHCOB
1 MeguumMHCKon chepe

A1t ANBQOYR { (ZFIMp = 2

BnuxHuin Boctok (STC,
e&, du, Ooredoo, Bezeq)

A 3aknioueHme nopTHepckimx
COrMALLEHU C KPYMHbIMK
MeEXAYHOPOAHLIMA
NPOBAOEPAMU OBNOYHBIX YCIyT

A CygepenHoe o6nako,
CyBEepPEHHbIe O6MAaYHbIe
NAOTGOPMbI

A Mogenb 06nauHbIX BEIMUCIIEHN
GPU-as-a-Service ons paéoTsl
C reHepaT1BHbIM UV
M MPOrHO3HOM AHANUTUKOM

A O6énauHas knéep6e3onacHOCTb

A OnTtuyeckas cructema
nepenayn oaHHbIx ¢ QKD

A CoapaHue nHppacTpykTyphi
0719 6y OyLLIMX KBOHTOBBIX
PABGOUYMX HOMPY30K

AVHBecTnuMM B co3aaHmne
WUCNbITATENBHOrO CTEHAA
KBAHTOBOM CBA3M

A BkrioueHme NoCTKBOHTOBOM
KpunTorpadun B CTpATErMIO
pa3BuTUS 6G

A BnokueitH B 06nacTu GuHAHCOB

A Oénaunas nnatdopma,
MO3BONSIOLLAS KIIMEHTAM
YUYACTBOBOTh B MAAHUHIE
6UTKONHOB

JlatuHckas AMepuka

(Entel, América Mévil, Vivo)

A MurpaLuma cCo6CTBEHHOM
MHPPACTPYKTYPbI B O6NAKO
AWHTerpaums cTOpOHHUX
O6NAYHbBIX PELIEHN
B COBCTBEHHYIO CETEBYIO
MHGPACTPYKTYPY

A Vcnonb3oBaHue 6uoMeTounn
B KAYeCTBE AOMNONHUTENBHOM
Mepbl 3ALLMTLI NEPCOHAbHBIX
OCAHHbIX NONb30BATENEN
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