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 OcHoBaHa B 1996

* [lepebin RouterOS B 1997

 RouterBOARD B 2002

* [lepebin MUM B ['lpare 2006
(8 Mockse 2012)

|5 MUM B Poccumn
« 25 MUM B 2017



MapTuH (MeHeAXep Mo npoaaXkam)
Mapuc (TeXHUYEeCKas NOAAEPIKKa)

AHTOH (TeXHUYeCcKas NOAAEPIKKa)

STAFE




PacnncaHue

10:00

| 2:45

14:15

|6:05

mt.lv/agenda

[1lpe3seHTaumm
O6ea (c buretammn)
[1lpe3seHTaumm

NoTepes n 3akpbitTne MUM




WViFi

SSID: MikroTik Russia
Password: mikrotik



[ Ipamas | paHcAaUUA

www.youtube.com/mikrotik


http://www.youtube.com/mikrotik

OTAeAbHOE cnacmbo
%@ﬁ

ru



BbiCTaBOYHbIMN 32A

@m O wmd AUVIX L. NRadioLink
S Jnag.ru o= Wireless Mobide Devices

TEXHONOTr WM APKUX PEWEHHWA

the future and beyond
ONEPEXAR CKOPOCTS, COKPALLAS PACCTOARNA

f/\\\\ WiFi))MAG elite
()


http://www.youtube.com/mikrotik

HoBble NPOAYKTbI









Wireless Wire

» | Gbps full duplex 6e3
NMPOBOAOB

» 100 meTpos +

» 60 GHz beamforming

* HacTtpoeHHble ycTponcTBa

* $198 komMnAekT L P



LHG 60G

| Gbit full duplex
60GHz

LHG AnzanH
AOCTYNHbIN U AETKUM

AAra amcTaHum | km+




cAP lite

 MaaeHbkumn 2.4 GHz AP
* CMeHHbIM Kopnyc
* PacnevaTtanTte cBoM Kopnyc

* AAA OoTeAer U Apyrux
NYOAUUYHBIX MECT AAS

AocTtyna NHTepHeT

* $29 KOMNAeKT







SXT 6,DynaDish 6

* AAs ucnoabzoBaHusa B boaee cBobopHoM 6GHz cnekTpe

* 3HAaKOMbIM AMU3AMH

* $99 1 $179
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BaseBox 6

* AAS McnoAb3oBaHUS B BoAee
cBobopHoMm 6GHz cnekTpe

 3HAKOMbIM AU3AMH

* 2 RP-SMA KOHHeKTOpbl
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SXTsq Lite5

« KOMMaKTHbIK U OYeHb Aerkum
* B 2 pasa ToHbLe l
| 6dBi aHTeHHa |
|
* AuctaHumsa |2km

e LleHa $46



SXTsq Lite5




cAP ac

* Dual band (2.4 n 5GHz 802.1 lac)

* 2 Gigabit Ethernet (PoE in/out)
* Yetbipe aapa 716 MHz ARM

* CMeHHbIM Kopnyc

* LleHa $69
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hAP ac?

* Dual band (2.4 n 5GHz 802.1 lac)

5 Gigabit Ethernet
* Yetbipe aapa 716 MHz ARM
« LleHa $69




hAP ac?




Hoebie LHG!
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LHG XL HP5

LHG HP5
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LHG 5 ac

25 dBm mowHocTb
nepeaaTymMKa

24.5 dBi ycuAaeHMe aHTEeHHD
802.11 ac

3Hakommm aAmzamnH LHG

AOCTYNHbIM U AerKuM

LleHa $89




LHG HP5

28 dBm MowHocTb
nepeaaTymka

24.5 dBi ycuAaeHMe aHTEeHHD
Ara anctaHumm 20km
3Hakomun amzamH LHG

AOCTYNHbIM U AerKuM

LleHa $69




LHG XL HPS

28 dBm mowHocTb

nepeaaTymMKa P >
27 dBi ycuAeHME aHTEHHbI | | | ¢ e

Aas anctanumm 40km ey

3Hakomui am3amH LHG |

AOCTYNHbIN U AETKUM

LleHa komnaekTa $79 S L



LHG XL 5 ac

28 dBm mMmowHoCTb

nepeAaTUmKa \i . :
27 dBi ycnaeHue aHTEeHHDI g ¢, ——

802.11 ac e &

Ana amctanumm 40km ' - -

3HakoMum amzamnH LHG

AOCTYNHbIN U AETKUM ~ L )

LleHa $99



LHG 2

« 25 dBm mouwHocTb
nepeaaTymka

* 18 dBi ycuaeHune aHTeHHDI

« 3Hakomun amsamnH LHG

* AOCTYNHbIN U AETKUM

* LleHa $58




LHG XL 2

25 dBm mowHocTb
nepeAaTyMKa

2| dBi ycnaeHue aHTeHHDI
802.11 b/g/n

3Hakommin aAnzamH LHG

AOCTYNHbIM U AETKUM

LleHa $68

araraaty

P .
i it 1 ] o S




LHG HP5 LHG 5

LHG XLS

LHG 5

LHG HPS

LHG XL KPS

Hoebie LHG!

05 1 15 2 3 5 8 10 11 12 13 14 15 16 17 20 25 30 35 40 45 50 60 70 80 90 1001101720120

Distance in Km

| |
G,

05 1 15 2 3 5 8 10 11 12 13 14 15 16 17 20 25 30 35 40 45 S50 60 JO 80 20 1001701720130 km

I |

05 1 15 2 3 5 8 1011 12 13 14 15 16 17 20 25 30 35 40 45 50 60 70 80 90 100110120130 km

() Distarce at max supgortec 832,113 datarate (e, 265MEIY) @ Distarce a1 max supported 01 1n data rata (eg 300Mbit) l Max range ot 70 signal

$69 $59

$79

mantBax 19s




LDF ac

25 dBm

AASl YCTAaHOBKM C CMYTHUKOBOM
AHTEHHDbI
3HakoMum am3amH LDF

AOCTYNHbIM U AETKUM

LleHa $59
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wAP R

2.4GHz Touka pAocTyna
miniPCl-e caoT Ara 3G/4G
[luTaHne no PoE, pasbem
NMUTaHUS, aBBTOMOOUABHbIN

KOHHEKTOp

LleHa $79 -
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wAP LTE KIT

2.4GHz Touka pAocTyna l
LTE moaem (2G, 3G and 4G)

LTE I,2,3,7,8,20, 38 n 40 'i
[luTaHue no PoE, pazbem e it &
NMUTaHUA, aBBTOMOOUABHbIM I

KOHHEKTOp

LleHa komnaAekTa $119



Rlle-LTE

R1eTE
nOAAePH(MBaIOT: 2G, 3G, 4G LTE %IIEIIIIIIIIIIIIIIIIIII

e &
LTE bands |, 2, 3,7, 8, 20, 38, 40 L m
International version $75

US version $69

namn-

[

: T
o Rlle-LTE @routerboard.com (®J




LtAP mini

* 2.4GHz AP B npoyHOM
Kopnyce

* miniPCle aaa LTE

* BcTpoeHHbin GPS

* RS232 noprt

» Ethernet nopt

* 2 CMM-KapTbl

* AAS MOBUABHBIX anNNAUKaLMA

<)
R







Woobm

Wireless out of band
management

[ToAKAIOUMTE K YCTPOMCTBY M
KOHPUIYpUpymTe no
6ecnpoBoAHOMY MHTEpdENCY

CepumnHbIM MHTEpdENC Yepes
6ecnpoBOAHbIE CETD

LleHa $16




mUPS

Gigabit PoE nH>xekTop
[luTaHne no apantepy mamn PoE
ABTOMaTUYECKOE

NMNEpPEKAIOHYEHUNE HA

aKKYMYASITOP Mpu noTtepe
nUTaHue

LleHa $29




wsAP ac lite

* BctpamBaembit B EU mam US

SAEKTPUYECKME PO3ETKM

* Dual band (2.4 n 5GHz
802.1 lac)

* TeaedoHHbIM bannac

* 2 LAN nopTa

* USB lNopT
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MIIG

YeTtbipe sapa 880MHz
miniPCle caoT
Gigabit Ethernet

O6bHoBAeHUe ars RB4 1 |
LleHa $39

routerboard.com
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M33

* Yetbipe sapa 880MHz
* 3 Gigabit Ethernet

S o i WL i

* 2 miniPCle cAoTa

E
t
P
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% -
%
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* M.2 cAOT AAS pacluMpeHus
namaTu
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RouterBCARD M22

RYYAF b 11
nec

J - = . -;’2: '} : . ¥
* O6HoBAeHME AAS RB433 (IS
P el ¢ ’: 7 e LTI LN -—q’ N

* LleHa $49




S+RJ 10

SFP+ to Ethernet

6-ckopoctHom (10/100/1G/
2.5G/5G/10G)

2.4W
PaboTtaeT ¢ SFP+

LleHa $65




PWA48V

* Hot Swap -48 n +48V DC
telecom 6AOK NUTaHUA

* Ara CCRI1072
* Llerna $100
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4 apepHbii ARM npoueccop
2 SATA3 nopTa * microSD

* 2 M.2 nopTta * [lopaeprkka hardware |Psec
60GB SSD Bkatouen -« -48V DC

RS232 nopt » ABa 6A0Ka NUTaAHMA
 Ethernet 6arinac * PoE in
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5.5 muaamonos PPS
7.5Gbps

IPsec Ao 2.2Gbps c AES 128
PasroH Ao 2GHz



) BapuaHTa

* RBI100AHXx4 - $299

 RBII100AHXx4 Dude edition
BKAOUaET 2x M.2 n 2x SATAS - $349



FiberBox

* [loroaoycTonumebin

Kopnyc : f
-f,/"‘""""_\‘l
» 5 SFP nopTos ~ |

* RJ45 SFP (S-RJO1) // :

. LleHa $79 | — =



ABAAAAdAdAA MM LA TRTTN

\ - USR] . \._V"'
'DE]D[']'E"’]BUDDUDDDDUDDDFUDUUUUUDDUU[‘]

‘\, — ] IIIIII_IIIII 111111111114 IIIIIIIIIII e Cloud Router Switch | ——

CRS317-1G-165+

OuyeHb MowHbIM SFP+ kommyTaTOp



CRS317-1G-165+

+ |6 SFP+ noptos

* [1poBoaHas ckopocTb A | OGbE
NOpTOB

» Hardware-based Spanning Tree
Protocol

e SwOS mam RouterOS
« LleHa $399



CRS| 12-8P-4S

PoE out 802.3af/at
8 G Igab It I-I O PTO B |g°,f;f,' | Aouter Switch g?@ix—?ﬂiz—fﬁ"‘:—?ﬂ’:—; A l/f!?ffOT:'k]
4 SFP nopra : !"!!!!’ = N

OTAEeAbHbIM BAOK MUTAHUSA AAS
naccusHoro mam 802.3af/at
ABTO AeTeKuus

ncnoabsyemoro PoE ctaHAapTa

LleHa $179

. (eghSye | =
W™\ @ee
U Wg! s w U
| O



MiroTik

CRS328-24P-45+RM

PoE out kommyTaTtop 28 nopTos!



CRS328-24P-45+RM

* SWOS nan RouterOS
24 ports ¢ PoE out ¢pyHKuUMeN
* [loaaepkmnBaeTt 802.3af/at

- ABTO-pAeTekumsa PoE ctaHpapTa
* 4 SFP+ nopta ara |0GbE
| 10/220V |IEC aAs nuTaHuS

* Llena $379



Bce NpOAYKTbI

e BecnAaTHoOe NnoxusHeHHoe obHOBAEHME

AMLLEH3UM
e OaHa RouterOS Bepcus

* [loapobHas nHpopmaums
https://mikrotik.com/products






CHR

Cloud Hosted Router

RouterOS AAs BUPTYaAbHbIX MalLMH

PaboTaeT Ha VMware,VirtualBox, HyperV,
KVM, XenServer, etc.

Ha obAauHbIx cepBrcax - Amazon,Azure u
APYTrUX

CHR aoctyneH kak OVA (Open Virtual
Appliance)



CHR

/AMLLEH3MpOBaHME
AnueH3us CkopocTb LleHa
BecnaAaTHas | Mbit BecnaaTtHo
Pl | Gbit US$45
PIO | 0Gbit US$95
P-Unlimited HeorpaHuyeHo US$250

e 60 AHeBHasA TecTOBas BepCuUH

* AMLEeH3UM NepeHoCcATCH



RouterOS change log

e 6.40 - |61 3anuco

e 6.40.1 - 14 3anucent
e 6.40.2 - 10 3anuncen
e 6.40.3 - 28 3anucent
e 6.40.4 - 33 3anucen

e 64| - 195 zanucen



LI E passthrough

Bridge LTE Ha cAeayloLee ycTpONCTBO
|IPv4/IPv6 Ha caeaytoulee ycTponcTBO

Ha LTE koHpuUrypupytoTcsa yCTaHOBKM
MoAeMa

PaboTaeT TOAbKO Ha OAHO YCTPOMCTBO

[loAAEP>KMBAIOTCA KOHKPETHbIE MOAEMB



Bridge pyHKUUM

e MSTP noaaepxka

* IGMP snooping Ha CRS u aApyrux
YCTPOUCTBAX

e Hardware offload Ha CRS



TRO69 kAneHT

RouterOS data moaeAb 6asmpoBaHa
TR-181 Issue 2 Amendment | |

PaboTaeT c AVSystem, Axiros, Friendly
Tech, GenieACS

MNHCcTaAnpyeTCca OTA€AbHbIM MaKeTOM

PekomeHayeTcs https



IPSec pe3yAbTaThl

IPsec test results

RB750Gr3 RB750Gr3 IPsec throughput

1400 byte 512 byte 64 byte
Mode Configuration

kpps Mbps kpps Mbps kpps Mbps
Single tunnel AES-128-CBC + SHA1 42.6 4771 56.9 233.1 55.2 28.3
256 tunnels AES-128-CBC + SHA1 42.9 480.5 49.5 202.8 513 26.3
256 tunnels AES-128-CBC + SHA256 42.9 480.5 49.5 202.8 513 26.3
256 tunnels AES-256-CBC + SHA1 32.0 358.4 49.1 2011 49.2 252
256 tunnels AES-256-CBC + SHA256 32.0 358.4 49.1 2011 49.2 25.2

1. All tests are done with Xena Networks specialized test equipment (XenaBay),and done according to RFC2544 (Xena2544)

2. Max throughput is determined with 30+ second attempts with 0,1% packet loss tolerance in 64, 512, 1400 byte packet sizes

3. Test results show device maximum performance, and are reached using mentioned hardware and software configuration, different configurations most likely will result in
lower results



WWireless link calculator

209 < > ] & mikrotik.com

Ca

-
M a e

i . . 4

i y ’ Gargja
Specifications and results G : 5 ""ﬁ&'?l'-',
1

Frequency Desired data rate: 1300 Mbps

5GH? 127
Li')’
. 5 /

I |

‘)
./) »

| y F;’;ﬁ:;-

Tx device " Rx device ¥

< jq\_\;_,ﬁSlgulda e
A J

. ‘ . *
Plvjira) Azar pcizons :
k- ¢ f l /".\.«—\‘_ - " o ’z" - ~
\ ¥ ‘ , b 3 |

: ) ¥ ~9r ' N

V' Selecl Rx device :

BasebBox 2 [
Tx Gain (dBi) BascBox 5 L
nIsSC Lites | Adaki . ot
27 DynaDich § :
DynaDish 6
RX Sensitivity (48m) Grouve 52
Groove 527 ae
GrooveA 52
GrooveA 52 ac
LDF 5
LHG &
LHG HPS
LHG XL HPB

Metal 2
Distance: “6.0 K (9.4 m les) Mol 6

' Free Space Path Loss: Metal 52 ac
Theoretical signal level at TX: i
Theoretical signal level at RX: Me1al 8
Link status: NetBcx 5

NetMetal 5

NetMetal 5
< Reser NetMetal 5
NetMetal 5
CmniTIK 6
CmniTIK 5 PaE
CmniTIK 6 P0E ac
CmniTIK 5 2¢
GRT 2
QRT S

DIEC 1iteS

Output Power (dBm) B
L Ropazl

Liwlie <angari

Jugla “

Qlaine




DETNET

e OyHKUUA AETEKLUM TMMNA UHTEepPEnCOoB

rgejs@P3B12_SergejsGW_CCR1836] > inter y dete interne rate print

NAME STATE
sfpl no-link
etherl no-link
ether2 no-link
ether3 no-link
etheré no-link
ether5 lan
etheré lan
ether7 lan
ether8 internet
bridgel lan

SN ONOOSSEWONR O R

rgejs@P3B12_SergejsGW_CCR1836] > I




TLS hostname matching

* [loszBoasieT puabTpoBatb TCP Tpaduk

* [lpuHumaet cuHTakcnc GLOB aan
duabTpoBaHms (Wildcard matching)

* [losBoasieT 6A0kmMpoBaTb HTTPS



User manager

 User manager paboTaerT ¢
mMapwpyTmnsatopammn Ha ocHoBe MIPSBE,

TILE, PPC, ARM, x86 u MMIPS v
yctpomctBamn CHR

* B AaHHbIM MOMeHT User Manager aAs

naatoopm ARM u MMIPS pAoctyneH
TOAbKO B peAnsax ‘Release Candidate™



HY>KHa NOMOLLLb!

pocuTe y AokanbHoro distributor

OodumManbHas AOKYMEHTALMA
wiki.mikrotik.com

Mikro Tk support@mikrotik.com
HaMrTe KOHCYAbTAHTA

[ loceTuTEe KypChl 0OYUEHMUS!



[ lochAe MUM

* Bce npeseHTaummn - mum.mikrotik.com
* Buaeo - youtube.com/mikrotik

* AMUEH3US NMPUAET MO e-MaMA






