U]
‘ ®
CNY THUK MCKPA

CNYTHUKOBASA CBAA3b B KOMNNEKCE TEJIEKOM-
TEXHOJIOTUNA

POMY/NIOB AHAPEA BUKTOPOBUY
lNpencepatenb coBeta AUPEKTOPOB



CNMNYTHUKOBAA CBA3b: NPEMMYLLECTBA TEXHOJIOITUH

NMPEUMYLLECTBA
CNYTHUKOBOM
CBA3U

JocTynHa nouyuT@Bemnmnwbon TO
[fpakKTMYecKN He 3 aBUTaNTb eO@s

ObopyagpoBaHMue ycToMYMBO K
TemMneparTtyp

OnepaTuMWBHO YyCUnaewMdIBHTMPYETC

[Mpn ycCcT9gHRaBRBBIXUTOPUAB O
HecCKOoONnwlawema® , yeM OpraHwu
ONTOBO/TOKOHHOMN CcBA3 MW



CPABHUTE/IbHAAA CTOMMOCTb TEXHOAOTUN «.

“= &K X

X 7" 0 Au3kAm'Y
pa3oBbiM 3aTpaTam BOJIC COTOBAA CNYTHUKOBAA
mcxte o TI¥Y m Y UE CBA3b CBA3b
et et T
h< <e* < Yco 'C(at’ngphxa~"‘eotOZp ha('“’e<°° . ,
a”™ . et m T 8 @I g RxTe 320000 x * ~_ _  c*o
cxe to +mx) o
o t180 OO@ x ¥ 7'\<0m° t150 000 5 7;\(0; 40 000 X 7-:<0w
h h m - X ’“_‘_ ’“:Em h_ o _h - o Em _h Y
F h = m t np g0 Y mt > __T0; Y e o mo g —E



CPABHUTEJ/IbHAA CKOPOCTb NOAKNKOYEHUA .

@ (\ (YA ((‘ ,))
x 7" 0 cambim Y A l é ""
CXKAaTbiM CPOKam A \

UHCTaANALNN CMYTHUKOBAA _ TPOMOC®EPHAA  PP/IC COTOBAf BOJIC
mc x t e 0 Y Y 'E
L0 CB¥3b CBA3b CBA3b

co ¢ t a ™ " 'Ee
h e

ommt¢t * e o e Y 1'2 3'6 6'12 8'12

" - ’ , L s S R N IR

m ) Y ) c h ) . 171, 1. . . .

¢



ONTUMA/bHbIN BbIEOP TEXHONOTUMK ROAOKAOHEHUA

c to o oee . e t 4 7
¢ o Y. ~m Yy com - xo’“'E' 'a ’“?*Cemm (e_hf co

60r6. < = ~>@ MNHh x 7 7 /~ OPTAHU3ALMA

<
< o]

co t h . £ A e ~ c-ovm h ’?o;_< e o e ™ o h . - e/’/ t-|EPE3 CI'IyTHMK

com *F
<

o ceno Bonbwoi KanTa 2 0 K M B > 1 0 p a 3
NbWON KanTai “ O C . m 0 ~n r ~
/ * T« * /\, . ~ < < " <
- e =« OC 0 0
* * © ,_: <
comtho eo Ty c €°7 T Oem*y 0 B>20 pa3
o " eo 0 com ’“_‘“ \ * . mt h
\, < <
F_o "~ Tee.a s g omt T o0oany HCcPANDPHAHM
FF o h"m;(t‘ MAOnN nnn hx*’\<m e ™ oh"‘eﬂ“cw'OM_a oclo—o"o_oee.o ’\’e5m

FFF_"m;(t ch(*co ) (t mh( e coth( IR 3 o A(a( Hp]méfy Enoaooo"ymml



KOHBEPTEHUUA TEXHONOTIMN: KNTUEHTCKUE FPYNMbI

PAZMOPENENHBIE (ié)\) BO/IC s s
IMHUN N
I -

CNMYTHUKOBAA
CBA3b

. . ) S
Ny (((p)) (’.)
® <= P @

BOJIC WI-F LPWAN COTOBAS CBfi3b
A. p O—(\ ~ q J r n
!!QEEIEI“H. .i::fzf:;h d;f?%;f’ [:j}lb " ) ¢ s’

OPFAHM3ALMN  OOMOXO3ANCTBA TPAHCMOPT I0T-YCTPOUCTBA COTOBbIE
TENE®OHDI

allt
nf




MYNbTUCEPBUCHAA CNTYTHUKOBAA MHOPACTPYKTYPA

WI-FI g@ BUEOKOH®EPEHLICBA3b
e »
yamm ((x) @) MHOOPMALIMOHHBIE
COTOBOW CBA3W A A7 knocku
°.. X
TENEMEAULIMHA ot E L e {2 CEPBUCHI
: : 97|  «YMHOrO JOMA»
TN ) N
TENEGOHMA N y ; M-o)) TENEMETPUA
o °
‘ :' “‘ CEPBMCbI
BUAEOHAB/IOAEHNE | (el g e[/ nPOMBbIWAEHHOTO IOT

a
OHNAH-KACCHI = ﬂ TAKCO®OHbI



HICO U rCO —-CUHEPTUA TEXHONOIMMA-

CUCTEMA «JTYY» *O—
PETPAHCNAUUA OAHHDIX

CUCTEMBbI «3KCIMPECC» U « AMAJI» .\

LM

NOABWXHbIN WNA,
«COEPA» ! ]
MPOEKT «CKUD»

r0/10COBAA CBA3b U
HU3KOCKOPOCTHAA NEPEAAYA
AAHHbIX

MPOEKT «TOHELL» —

MPOEKT «k MAPA®OH-IOT» &—



——

NMAAHbI PASBUTUA TEXHOJ10TUU - AOPOXHAA KAPTA

é_oho__mete'Ez é*-g_e_ohocmle'Ez /CN
15
6
4
2
-
2018 2021 2024
Joho e Y_ht h t Y Zm_o

1

t

s

~

H

m
~

m
&10 Méut/cm

" BSM6ut/cge h T TEe X
ohomt 'E c h 'ya o a
;70 e e tm 0 X mt h o
. m : h o 3 ~ e é o m c X
NTHM ®45 Mbut/emyY  “oo”

" 2M6ut/cce h

o h omtt

* 0 e

<
c X t e

E

o

e tm

_OH_ A HOM

o

~

c h

-

. E®

'Ya 0 a

O c ox™mt h’o
< *

~

e YO

-

Y

—~ 8

o)
D

e on

= m

c ho



TOYKHU POCTA TEXHOJTIOTNU: CKOPOCTb

W\ koyEBbIE MPOMYCKHAA CMOCOBHOCTb KA (F6uT/c)
TPEBOBAHUA Viasat-3 1000
K/IMEHTOB BATS 800

Viasat-2 =—— 250
ViaSat-] e 140

CKOPOCTb Jupiter-1 100 omt
% Ka-Sat w90 NPONYCKHOM
SES-15== 40 cnocobHocTH
NBN-la == 45 ch 0] fT‘cKTopOCTM
MOBWU/IbHOCTb ‘a "-601 = 30 \- _/
Hylas-2 . 15
“_mchs<2rﬁnM12 . C X teqTS3 o co o ’“(e*
h m c bs Zn‘pm —~
— < 1 5 .ecxteH*TS_QMO co o (e*
AOOCTYMNMHOCTb Arabsat-5C , 1

B ¢ xteHTS 1 o c o o 7 e
Wildblue-1 , 14 ‘ T o

10



TOYKUN POCTA TEXHONOITNU: MOBUJIBHOCTDb“.

l RIHOHEBBIE (rn06anb|-|ocn:w
TPEBOBAHUA ¢ ge 0 To

<

K/IMEHTOB MOBGUNBbHOCTb Qa0 @ emlanetmy Network
- o . Y 4 errianetar etwor
) & P @\ '

~— 7 . lr ~—~ .
co E Y t Y LTE Advanced 7 2 of -& 2 )
\_ b / < Cellular 4G/ LTE ‘\.(, )ﬁ’.
3G-GPS/GPRS ‘b ) )
2G /GSM/ EDGE, CDMA, EVDO — W . & -

CKO POCTb WEIGHTLESS

LICENSE-FREE SPECTRUM
DASH 7

MOBW/IbHOCTb 9

; uws
% . IE‘ Z-WAVE
ZIGBEE
A W 6LOWPAN
NFC

WAN

Oh410) ANT
N
AO CTyI-I H OCTb C1pas 502 — MAN Wide Area Network - 802.20
PERT|:$§[§‘ o /// Metropolitan Area Network -802.16
LAN

Local Area Network - 802.11

IPv4 IPv6 UDP DTLS RPL Telnet MQTT DDS CoAP XMPP HTTP SOCKETS REST APl PAN .
Personal Area Network - 802.15 11



TOYKU POCTA TEXHONOTUU: AOCTYNHOCTDb .

NAAEHUE CTOUMOCTU CNYTHUKOBOIO PECYPCA

W\ kniouEBbIE

a h T 2019 ,% "  HAMC
TPEBOBAHUA o e
K/IMEHTOB Cx te *_‘—Qg("t & _eoc“x_tme _ oo™ 'y e Y. . e™y
m_ Y E . LH:H_('QHTS){ om _ YT Emc x t e _mocﬁx~t'\=(* _o Ty
B2B(Ku)y m_ Y 'E &I ¢ GE 0 Ydz
CKOPOCTb 0
‘ -10
‘ -20
o -30
> 40
MOBUW/IbHOCTb o
y -70
NSR,2019
AOCTYNHOCTb (30_60%_0 " e mto ao mwt ) m c
% h mx hm?™ h = e . 59 m a e t ™ 9

< S 12



CNMYTHUKOBAA CBA3b 3ABTPA: ONNTUMAJIbHOE PELLIEHUE

MOBAJIbHOE CNMYTHUKOBOE NOKPLITUE ANA
MYNbTUCEPBUCHOMN SKOCUCTEMDI

CKOPOCTb %
} ~r
e e =
% 9~°® "&eef' 3
\\\"‘*\co § @\ov | "4,
ﬁ“‘an@ o oQ(\ ®°Q~ & Jo My
cw"m\w g ?,Q"/&‘&Q \\\% - ég; s [ »s%
AO CTyn H OCTb o z P‘vaﬂ\v\pz'* ‘\y\wd‘ :'S 5 gs fr zo‘%
% & &y ke s
y N\ @.\’g\\‘@ ~ 7 ; e
" sl - L
MOBUJ/IbHOCTb
N v JAN v
lfopoackue CenbcKas ABTOHOMHbIE
OKpyra MECTHOCTb Tepputopumn

13



.
g

CNYTHHUK

BZIATOAAPIO 3A BHUMAHMUE!

8-800-555-69-92

mc X t e 0

info@satsvya;.ru

S Yym YT Eoh



