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YBenn4yeHmne Koamn4ecTBa KnbepaTak
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MikroTik v RouterOS @) MIKroTik

ObopynosaHmne MikroTik nocTaBnAaeTcs ¢ npeaycTaHOB/IEHHOM OnepaUuOHHON
cnctemoun RouterOS.
OcHoBHble gocTtonHcTBa RouterOS:

* [MH6Ko KoOHPUrypupyemas OC

* HapeXHoCTb 1 cTabunbHasa paboTta
BbicOKaa Nnpon3BOANTENBHOCTb
LLInpoKnM cnekTp PyHKUMOHANbHOCTH
AKTUBHOE coobLecTBo
MacwTabupyemocTb
* [Mo)kmn3HeHHoe obHoBneHue MO
e XopoLllasa COBMECTUMOCTb MEXKAY BEPCUAMMU




OB630p MMEILLUXCA MPOAYKTOB Ha PbIHKE

on _Settings Dashboard

Safe Mode | Session:|C4:AD:34:00:B7.5F

Droid Box ==
. CAPSMAN
™ Interfaces Interface ‘ Interface List Ethernet EolP Tunnel I
admin@192.168.0.22 (MikroTik) & Dwiewss 7] [ Dotctmomet Joc.03. 2020 +- Uptn: 18214607
Router0S v6.49 7 (stable NE p e —— 7 TTye Downgrade RouterOS 6.46.4 —> 6.46.3 |IP Address + |MAC Address Interface
EL) g yp
" . DC 19216802 74:4D:28.9D 5E:39 bridge Free Memory: [54.2 MiB PCI
hAP lite (smips) = pee = Dom uPPPoE D 19216803 bridh
T R «ehintemet PPPGE Client oo 022020 D 1216803 ACEPDIDRECDF ordge Total Memory: [ 1260 M8 e
CPU load: 4% X VRN L2TP Client v ridge
5 . Fix-Bug from Admin o
2 Mesh X ey VPNLZTP 57P Cliont road rom hom DCH 192.168.0.7 104F-A857:80DC bridge cou [FE cPU
Free memory: 8336KiB = - @VENPPTP  PPTP ServerBinding D [ 19216809 bridge
+ defcont c 192168014 2682 BCBOFD:09 bridge T IRQ
. MELS) PR™ & biidge Bridge 27.02.2020 (Update) BCH = B;Egg ﬁﬁgfﬁf&? :”jge CPUFi meMe ]
Router0S options T Rouing | MI i capl CAP Interface Cpgrade from MikroTik o s Toz eaD s ridge requency 2
= system 0 cap2 CAP Interface Upgrade Router0S 6.46.3-> 6.46.4 bridge CPU Load
- DCH [ 192168021 SE0D:28:83D6.7C bridge -
4+ CAPsMAN B Queues i cap3 CAP Interface D I 182168023 brich
oot o oo fdao
B Files DSMB i caps CAP Interface 27.02.2020 (Update) DCH [ 192.168.0.34 B6:78.05:DE 6C:F5 bridge Free HDD Space: |49 KiB
M Interfaces Leg - Domr Upgrade from Admin DCH [ 192168080 047C:16.79:4D:0C bridge Tl T S [
R & etherl Ethernet Notification of a newly installed update D 192.168.0.99 bridge
&7 RADIUS MikioT i Ofice DC 192168220 0021:91F4306A ether5
B vags = Mikre Sector Wites Since Reboot: |54 881
1 Wireless #. Tools " RS 4 ether2 Ethernet
BE New Terminal i HUB LAN |Home AP Dual | ¥ | [EE
Lo o
< DotlX
=3 Bridge ° - Wireless ~ Intemet oK
#2 Parition Filter Rules ‘ NAT Mangle Raw Service Ports Connections Addresslisis Layer7Protocols
- Make S i 2GHz 5GHz Address Acquisition: (" Static ¢ Automatic ¢ PPPoE Cancel
= PPP b1 Make Supouti E‘ |14 Reset Counters | % ResetAll Counters | G
© NewWinBox Network Name: | ] PPPOE User | Apply
& | |Acton [Chain |Src. Address |Dst Address |Proto... [Src.Port Dst Port |In. Interf... |Out Inte.. In. Intert... [0) = =
&P Hl e = special dummy rule to show fastrack counters Frequency. [auto [#] [awo [#]mHz  PPPoEPassword: |
0D pas... forward Band: |2GHzB/GIN | ¥ [sGHzANAC [ F] PPPOE Service Name: | R4
" B Windows || 1 ¥ acc. input 6(tep) 5100
& System 2 Pacc. foward 6 (tcp) 2729 Country: |
3 @ace input 6 (cp) ) PPPoE Status: |connecled Reconnect
4X 4 acc. input 6 (tcp) a0 [ Use Access List (ACL) 2 |
®Queues 5  ctadd.. input 6t ress
6  rC*add.. input (% Log ] Gateway: | |
B Fi i Freeze E
“Files 7X ¥ drop forward i =) MAC Address: | C4:AD:34.00:87:5E |
= YouTube_Mark_Drop # |Time |Buffer | Topics |Message |
8X M dop forward 24. Jun/02/2024 125001  memory  script warning Weather now: Barnaul: +138°C 4% 125001 + Firewall Router
og ’ =
- = YouTube_Mark_Drop 24.. Jun/02/2024 130001  memory  system. info changed system note setiings by o
9X $dop input 24.. Jun/02/2024 130001  memory  script waming iscovery
= PING DEL_ME 24.. Jun/02/2024 130124 memory  ppip. info TCP connection established from 104.255.69.181
A lools Local Network
10 cfadd.. input 1(ic|24.. Jun/02/2024 130124 memory  ppip. ppp. eror <330>: user admin authentication failed N
i i 11 ctadd.. input 1(ic|24.. Jun/02/2024 130125  memory  e-mail, ermor Error sending e-mail <ppip,ppp.eror <330 user admin authenticafiof 1P Address: |192.168.2 1 ]
DroidBox options 12 ctadd.. input 1fic| 24.. Junj02/2024 130235 memory  ppip, info TCP connection established from 185.233.70.67 =
. = PING KNOCKING 24.. Jun/02/2024 130236 memo tp, ppp. ermor <331>: user admin authentication failed Netmask: [255.285.255 0 /24) 1|
Get PRO Y PPip. ppp.
et version 13 cadd.. input 1 (ic|24.. Jun/02/2024 130237 memory  e-mail, error Error sending e-mail <ppip.ppp.eror <331>: user admin authenticatiol
[ Bridge All LAN Ports
14 chadd.. input 1 (ic| 24... Junj02/202413:0248  memory  system.info filte rule removed by
Preferences 15 chadd.. input 1 (ic| 24... Junj02/2024 13:0248  memory  system.info filer rule removed by DHCP Server
- PING CHECK Router 24.. Junj02/2024 130248 memory  system.info filer rule removed by DHCP Server Range: [1921680 2192 680,150
16 add. input 1(ic| 24 Jun/02/2024 1304058 memory  system. info Interface Traffic Graphing Config added erver Hange: a -
p (i
About DroidBox 17 ctadd.. input 1(ic|24.. Jun/02/2024 130410 memory  system. info Interface Trafic Graphing Config removed by NAT
18 ctadd.. input 1(ic|24.. Jun/02/2024 130419 memory  system.info. account  user logged in via local
= UnblockCapsman 24 Junj02/2024 130420  memory  e-mail eror Error sending e-mail <system,info.account user Io¢ % UPnP
e o e
2 drop fip brute forcers R Port Mapping
20 3 dop  forward B (i T \iom

DroidBox Winbox



Lenb v 3aga4m BKP

Lenb: Co3aaHue NnporpamMmHOro Komnaekca Ass yaaaeHHoro aHanmnsa
MCMNO/Ib3yeMbIX pecypcoB 0bopyaoBaHUsa N aAMUHUCTPUPOBAHUSA

3a4a4yu:

* NicchepoBaHue npeameTHoOM obnactu

* Bbibop cpeacts anA pa3paboTku

* Pa3paboTKa MHTYUTUBHO NOHATHOIO MHTepderca Nporpammsl

e OnbITHOE BHEAPEHME NPOrPAaMMHOIO NPOAYKTa



BBesneHMe B npegmeTHYo 061acTb

BriGop nonuTHE, OOCTYNHBLIX
rpynne none30BaTensi

N N/ /

Beong norvHa W napons Bribop rpynnws zmeHeHWe NopTa cepenca

BE0f HAMMEHOBAHUA PYNNL) Coananne rpynel Coaanne nonb3oBaTens ,-npae.nem?e CepEMCcaMK BEMiYEHWE W OTHTHYEHWE
noneL30EaTENen oDopygoBaHWA CEepEWCA
YNpaeneHWe JOCTYNOM K > .
Enokwpoexa IP agpeca  4— P AocTy - »[IpocMoTp #ypHana coOBTHA ——» BuIrpy3ka xypHana e drann
o00pyO0BEaHWD
MpoCKMOoTP aKTMEHOCTH YNpaeneHHe JOCTYMOM K
DH3NYECKHE W BUDTYANEHLIX BHYTDEHHUM YCTPOACTEAEM
WHTEpDeACcos NOKANEHOW CETH

MpoCMOTP CMCKa

, MpocmoTp npaswn Firewall
MOAKTHMYEHHBIY YCTPORCTE



PABOTA API

MikroTik API [MaHenb ynpaBaeHus

Action Chain In interface Protocol
add-src-to-addre___ | input Internet icmp
add-srcto-addre... input  lntemet  iemp
add-src-to-addre. . |input Internet icmp
add-src-to-addre... |input Internet icmp
add-src-to-addre... |input Internet ICmp
add-src-to-addre... |input Internet Cmp




CTpYKTYPa NPOrpamMmMHOro KomnaeKkca

[pocmoTp
WHDOPKMALMK O
pecypcax
oSopyaoBaHWA

{JKHOD BEOOS OaHHBIX
OMNA NOQKTHNEHRNA ¥
000pyO0BaHWHD

l

[MaEH0e OHHD
NporpamMMbl

h 4
[pocMoTp
MHDOpKMAELIMK O MpocmaTp
NOOETHYEHHR WHPOpMELIAK O
YCTPOMCTEAX npaexnax Firewall

(Tadnuua ARP)

[ pocmMoTp
MHMOPMALIMK 0
DHIMUSCHWX W
EWPTYanNEHEIX
WHTEpdercax

MHCTDYMEHTHI

v ¥
[pocmMmoTp 1 [MpocMmoTp W
podaeneqne YrpaEneHme

Nonk20EaTENER W CEpEMCaMH
rpymn oDopynoeaHWA

.1.________________________

[ pOCMOTP 3anucen
Log




Jlnarpamma K1accosB

MikrotikConnect

l

Legin
Read
Send

Close

Mikrot

ikConnect

EncodeLenght

Information

SendRequesiForGetResource
SendRequestForGetinterface
SendRequestForGetAddress
SendRequestForGetARP
SendRequestForGetUser
SendRequesiForGetUserGroup
SendRequestForGetLog
SendRequesiForGetService
SendRequestForGetinterface
SendRequestForGetFirewall
SendRequesiForReboot
SendRequestForShutdown
GetUserTable
GetUserGroupTable
GetinterfaceTable
GetARPTable

GetFirewallTable
GetAddressTable
GetServiceList

GetlLogTable
SendRequestDelFromFirewall
SendRequestBlockToFirewall
SendRequestAllowToFirewall
SendRequestForCreateUser
SendRequesiForCreateUserGroup
SendRequestForEndSafeMode
SendRequesiForStartSafeMode
SendRequestForUpdateService

ReadAnswer

NewConnectionForm

ConnectButtonClick
TestButtonClick
UpdateButtonClick
UpdateTableNeighbors
CheckCredentialConnect

MainForm
AddUserButtonClick
AddUserGroupButtonClick
BlockHostButtonClick
AllowHostButtonClick
ShutdownButtonClick
SavelogToFileButtonClick
CheckinternetConnection
CountdownSafeMode

UpdateGraphics

Function

CheckHostFormat
DefinelPorHost
PingHost
CheckOpenPort

TryConnact

DelFirewallForm

AcceptButtonClick

BlockFirewallF orm

AcceptButtonClick

AllowFirewallForm

AcceptButtonClick

AddNewlUserForm

AcceptButtonClick

CheckCredentialsUser

AddNewUserGroupForm

AcceptButtonClick

CheckCredentialsUserGroug




Peanusaumsa nHtepdernca NoaKA0YEeHNS

Hoeoe nogknioderne

Name: |Connect Test

lMapaMeTpbl NOAKMIOYEHUA

O APl ® API-SSL

Connect to: | test connect | & Port (8729 (V]
Login: ‘ user_test |
Password: s |
Tect [Nogknouedne
Neighbors
IP MAC Name RouterBoard RouterQS

C4:AD:34:00:B7-5F Home_Mikrotik

RBD52G-53HacD2HnD

6.48.1 (stable)

74:4D:28:9D:5E:39 MikroTik_Office

WMuTepHer

RBD52G-5HacD2HnD

6.49.10 (stable)
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MHTepdenc rnaBHOro OKHa NaHean ynpasaeHus:

AHaNM3 NCNONb30BaAHUA pecypcoB 0bopyA0BaHMA

@ Manens ynpasnedna MikroTik

Cnpaeka
Safe Mode

% Mpoueccop

g CPU Arch: ARMv7
5
o 3% Frequency: 716MHz
=S

2 CPU Core: 4

=
% Hakonutens

a

EL 14,77MiB / 15,25 MiB
E Sector Writes

= After Reboot: 219943

Total Sector
Write: 15646463

Bad Blocks: 0%

OnepaTuBHan NaMATb
Use: 84,99MIB / 128 MIB

O cucteme
Mopens: hAP ac™2

RouterOS: 6.48.1 (stable)
ApXMTeKTypa: arm
Bpems paboTei: Tw02:44:32

Factory Software: 6.43.10

WutepHeT:

11



MHTepCI)elZC [JTAaBHOTO OKHA MaHean ynpaBJieHnA:
[ToOCMOTP CrMCKa PUINYECKUX U BUPTYaabHbIX MHTEPDENCOB

6D Manene ynpasnerna MikroTik — O >
Cripaeka
§ Duanueckne MHTepdencel BupTyaneHele nHTepdencel
m
(S 3 Tun Tun
= HaumeHosanne MAC-agpec nHTepderica Download  Upload HanwmenosaHre MAC-appec wTepdeiica Download Upload
§ etherl C4:AD:34:00:B7:5E  ether 783,37 GB 29,74 GB Internet pppoe-out 769,13 GB 2238GB
E ether2 C4:-AD:-34:00:B7:5F |ether 13,16 GB |99.06 GB
[=
= ether3 C4:AD:34:00:B7:60 |ether 268GB |57.22GB
o
< VPN PPTP pptp-in 0GB 0GB
i C4AD:34:00B762 |ether  7364GB 68675GB | |bridge C4:AD:34:00.B7:5F | bridge 197GB 204,06 GB
§ capl 74:4D:28:B3:4A:BC | cap 0GB 0GB
o cap? C4:AD:34:00:B7:63 |cap 229 GB 7,98 GB
g cap3 C4:AD:34:00:B7:64 | cap 1,22 GB 2643 GB
= capb 74:4D:28:9D:5E:3E |cap 0,14 GB 1,8 GB
= cap? 74:4D:28:9D:5E:3D 004GB |063GB
E
[=%
s
g

WHtepreT: @
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MHTepCIDEVIC [N1aBHOIO OKHa MNMNaHen yrnpasBiaeHmA
CNMCOK aKTUBHbIX PU3NYECKUX N BUPTYA/IbHbIX MHTEPPEMNCOB

@ Manens ynpasnedna MikroTik

Cripaeka

Crvcok NogKNKYeHHBX yCTPORCTE

| Log |Cepsucu|FirewaII| Userl ARF  Interface |FnaaHaﬂ

Address

Dynamic Address MNetwork Interface P MAC-agpec DHCP Interface

L 192.168.0.1/24 192.168.0.0 bridge 192.168.0.14 26:82:BC:BO:FD:09 ] bridge

Ll 192.168.1.1/24 192.168.1.0 etherd 192.165.0.7 10:4F-A8:57-80:DC G| bridge

[ 192.168.2.1/24 192.168.2.0 etherd 192.168.0.4 AC:E2:D3:DB:6C:DF [ bridge

0 109195337752 7913614325 o e2isole O bge |
192.168.0.2 74:4D:28:9D:5E:39 O bridge
192.168.0.17 24:4B:FE:82:F7:D4 O bridge

192.168.2.20 00:21:91:F4:30:6A O etherd
192.168.0.11 SA03:7C:AE:60:EB [ bridge
192.168.0.18 58:54:5A:86:24:87 [ bridge
192.168.0.80 04:7C:16:79:4D:0C [ bridge
192.168.0.29 B8:76:3F:92:80:56 [ bridge
192.168.0.21 B8E:0D:28:88:DB:7C [ bridge

WHtepreT: @




HTepdenc rnaBHOro okHa naHenn ynpasaeHus
CnMCOK Nonb3oBaTenem 1 rpynn

6D Manene ynpasnerna MikroTik — O >
Cripaeka
MonesosaTenu Ipynnel
Norux Mpynna  MNMocnegHuid exopn, Hassanne local  telnet ssh ftp reboot read write policy test winbox password web sniff se
admin full jan/02/1970 00:02:54 read %] M (MO ™ MO O™ [] [ M M
Admin_Adm___ |full jun/06/2024 22:07-58 write ] M MO ™ M| M| O M [ & M| 4
Admin_Adm... |ftp mar/23/2020 14:08:24 full %] M MM M MMM [ ] M |
test full jun/07/2024 11:55:04 fip O O o=l O M| &2 | OO ] O 0| O

| Log |Cepnncu | Firewall |U59I’ ARP |Interface |FnanHaﬂ

Co3gaTe
NonNe30BaTENA

Cospats rpynny

WHtepreT: @




MHTGpCI)GI?IC [JTaBHOTIO OKHA NMNaHeJ 1 yrpaB/eHnA
Cnucok npasunn Firewall

6D Manene ynpasnerna MikroTik — O >

Safe Mode

Cripaeka

=
o
% Action Chain In interface Protocol Dst.Port Dst. Address List Comment ~
=
)
g
2 accept forward IP_Allowed
™™ accept input IP_Allowed
E drop input tcp 1723 PPTP_Blacklist Drop PPTP Bruteforce
= add-src-to-addre... |input Internet tcp 1723 PPTP_stage3
E add-src-to-addre... |input Internet tcp 1723 PPTP_stage2
add-src-to-addre... |input Internet tcp 1723 PPTP_stagel
add-src-to-addre... |input Internet tcp 1723
accept input tcp 1723 VPN PORT 1723 TCP
accept input gre WPN PORT 47 GRE
E accept input VPN PPTP
E’ accept input Internet udp 1701
= accept input Internet udp 4500
—'3‘ accept input Internet udp 500
— accept forward tcp 445
add-src-to-addre... |input icmp wifi_on0 PING WIFI ON STAGE 2
add-src-to-addre... |input icmp PING WIFI ON STAGE 1
add-src-to-addre... | input icmp wifi_off0 PING WIFI OFF STAGE 2
add-src-to-addre... |input icmp PING WIFI OFF STAGE 1 v

WHtepreT: @




MHTepdenc rnaBHOro OKHa naHeam yrnpasaeHuA:
YnpasneHue cepBmcamm 0bopyaoBaHua U AONOAHUTENbHbIE MHCTPYMEHTDI

6D Manene ynpasnerna MikroTik — O >

Crpaeka

Safe Mode

Cepeucel ANA NOAKMHYEHUA

Del From FireWall

Block FireWall

api ssl winbox (8291

Allow FireWall

ssh www-ssl CkauaTts Config CBpoc K 33B0ACKUM

[ chl Cepencel  Firewall [ User [ ARP [Interface [I'naaHaﬁ

MNpuMeHuTe

Shutdown Reboot

WHTepret:
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MNHCTPYMEHTbI 418 PYYHOro ynpaBaeHna AOCTYNOM

Beegute IP agpec, koTopbli HeobxogumMo
YOanuTe M3 nucTos Bnokuposkn FireWall

Host:

MpuMeHnTE

PaspelwuTs gocTyn

Beepute IP agpec » uenouky npoxoxaeHua Tpadduka

Host: | |

Chain: |f'o|'wa|'d v|

Life Time I;l

Empty = infinity

MpuMeHnTs

3anpeTuTe goCcTyn

Beepgute IP agpec 1 uenouky npoxoxaeHua Tpadgduka

Host: | |

Chain: |f0n~ard v|

Life Time I;l

Empty = infinity

MpuMeHnTL
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MHTGpCI)GI?IC [J1AaBHOIO OKHA MNaHeNn yrnpaBaeHnA:
[TpocMmoTp KypHana cobbiTnn (log)

6D Manene ynpasnerna MikroTik — O >

Safe Mode

Cripaeka

Update Save To File

Cobbitne

junf7 11:51:05 pptp.info TCP connection established from 45.78.4.120
jun/7 11:50:01 changed system note settings by Admin_Adm_Adm

junf7 11:48:45 pptp,info TCP connection established from 45.78.5.179
jun/7 11:48:19 firewall,info —-DROP NAS _PORTSs brute forcer—: in:Internet out:etherd, proto TCP (SYN), 59.46.124 38:60048->192.168.2.20:...
junf7 11:48:14 firewall info —DROP NAS_PORTSs brute forcer—: in:Internet out:etherd, proto TCP (SYN), 59.46.124 38:59757->192.168.2.20: ..
)
)

2
3

jun/7 11:48:11 firewall,info —DROP NAS PORTSs brute forcer—: in:Internet out:etherb, proto TCP (SYN), 59.46.124 38:59757->192.168.2.20:...
jun/7 11:48:09 firewall info -—-DROP NAS_PORTSs brute forcer—: in:Internet out:etherd, proto TCP (SYN), 59.46.124.38:59461->192.168.2.20:_.

Log Cepeuchl | Firewall | Userl ARP |Interface ||'naE.HaH

__ |iun/7 11:48:068 pptp.info TCP connection established from 45.78 4 177
jun/7 11:48:06 firewall.info -—-DROP NAS_PORTSs brute forcer—: in:Internet out:etherd, proto TCP (SYN), 59.46.124.38:59461->192.168.2.20:...
junf7 11:438:04 firewall info -—-DROP NAS_PORTs brute forcer—: in:Internet out-etherd, proto TCP (SYN), 59.46.124 38:589153->192.168.2 20:__.
jun/7 11:48:01 firewall,info —DROP NAS PORTSs brute forcer—: in:Internet out:etherb, proto TCP (SYN), 59.46.124.38:59153->192.168.2.20:...
junf7 11:47:59 firewall info -—-DROP NAS_PORTSs brute forcer—: in:Internet out:etherd, proto TCP (SYN), 59.46.124 38:58864->192.168.2.20: ..

WHtepreT: @




CTeK TeXHONOrnm

GItHUb ﬁmdio




BHegpeHne

[MporpaMmHbIN NPOAYKT

ycnewHo BHeApPEeH B
ONbITHYHKO 3KCNA1yaTauUlto.

O0mecTBO ¢ OTPAHAYEHHON 0TBETCTBEHHOCTHIO

«BOCTOK»

HHH/KIIIT 2221181920/222101001 p/c 40702810902140038335 8 Ornenenun Ne8644 HAO Coepbanka r. Bapuayn
OI'PH 1102225011811 656011, Anraiickuii xpaif, r. Bapnayn, np. Kamunuua, 158

AKT
O BHEJIPEHWY PE3VJIBTATOB KBAJTHU®UKALIMOHOM PABOTHI

HacTrosmmm IoaTBepskAal0, 9TO pe3yIbTAaTH BEITYCKHON KBATH()HKAIIHOHHOM paGoTsl
cryzenta Antl TY um. L. TTonzyHosa rpymms ITH-01 ounoit dopmer 06yvenus I onrkosa
EB. Ha Temy “IIpoextupoBaHwe u pa3paloTKa NPOrPaMMHOIO KOMIUIEKCA I
aJIMHHHCTPAPOBAHMA M aHanmM3a ceTeBoil HHOpacTpykTypsl Ha Oase ofopyaoBaHus
MikroTik” o6najmaroT aKTYanbHOCTBIO, NpPEICTABIAIOT MPAKTHYECKHE HHTEpec M OBLIH
HCIIONIB30BaHEl B KOMITAHHH JUTS yIAIEHHOTO YIpaBlieHns odbopymosanreM MikroTik

B mponecce NepBHYHOTO TECTHPOBAHHA H HCIONB30BAHHA YCTAHOBIEHO, YTO
MIpeUNIOAKEHHOE pelleHHe o0ecrednBaeT Haje)KHoe W Oe3omacHoe TMOAKIIOUEHHE K
obopynosauuro MikroTik ¢ nensio nanpHelinero anaiu3a pecypcoB H aAMHHHCTPHUPOBAHHES
obopymoBaHus. .

Jy6unckuii A.B.

Hupexrop
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ANTAaNCKNM rOCYyAapPCTBEHHbIN TEXHNYECKNI yHMBepcuTeT nm. .M. MNon3yHoBa,
r. bapHayn, Poccua
DaKkynbTeT MHPOPMALMOHHbBIX TEXHONOTUIA
Kadeapa npnkaagHOM MaTeEMATUKM

[poekTnpoBaHmMe 1 pa3paboTka NPOrpammHOro
KOMIM/1IeKca A1a aAMUHUCTPUPOBAHMS U aHanM3a

ceTeBon MHPPACTPYKTYpPbl Ha Ba3ze obopyaoBaHMA
MikroTik

Boinonuun: fonunkos E. B. (MA-01)

Hay4HbIM pyKoBogmuTens: boposuos E.I.

bapHayn 2024
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