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MICRODRIVE

1 BeeaeHue

1.1 OnucaHue JOKYyMeHTa

[aHHbIN OKYMEHT ABnseTca obwum ana scex poytepos MICRODRIVE v cogepKUT MHGOPMaLMIO TONBbKO NO HAaCTPOMKE M yNpaB/ieHNo
ycTpoicteamu nocpeactsom WEB-uHtepdelica. na nonydyeHma nHpopmauum o paboTe caMmx yCTPOMUCTB CMOTPUTE COOTBETCTBYHOLLME
PYKOBOACTBA Ha 3TW YCTPOMCTBA.

Tabauya 1.1. Ucmopus eepculi dokymeHma
Bepcua aokymeHTa [lata usmeHeHuUA U3meHeHua

1.0 20.12.2022 MNepBas Bepcua

1.2 MoakntoueHne K WEB-untepdeicy

[lns poctyna K HacTpoiikam poytepa Yepes WEB-uHTepdeic HyKHO BbINOAHUTL AEACTBUA, ONMUCAHHbIE HUXKE.

War 1. YctaHoBUTe dU3MUECKOe NOAKNIOYEHNE C YCTPOMCTBOM — Kabenem yepes nopt Ethernet nan yepes 6ecnposogHyto cetb Wi-Fi (npu
Hanunumm). Naponb ot Wi-Fi ceTv ykasaH Ha HaKnelike poyTtepa.
LWar 2. OTkpowTe nHTEpHET-bpay3ep 1 BBeAUTE B aApecHyto CTPoKy IP-agpec «192.168.1.1».

He pekomeHayeTca ncnosb3osatb 6paysep Internet Explorer.

LWar 3. OTKpoeTca dpopma Bxoaa B WEB-uHTepdeiic (puc.1.2). Ecam naponb He ycTaHOBAEH, HaxmuTe «BOATU» (Mo yMOAYaHUIO IOTUH —
root, Naposb — He 3a4aH).

BXoA4
JNlorux
root
Maponb
BOWTH

Puc.1.2. ®opma exoda

1.3 Cbpoc Ha 3aBOACKUE HACTPOIKHU

[Ona Toro 4TObbI C6p0CVITb poyTep Ha 3aBoAcCKuUe HaCTpOﬁKM, MOXHO BOCNONb30BaTbCA OAHUM U3 TpEX cnocobos.

Cnoco6 1. Copoc KHonKown «SET».
3axmuTe KHoMnKy «SET» 1 yaepusalite B TedeHme 10 cekyHa,. PoyTep c6poCUT HAaCTPOWKK U NepesarpysnTcs.

Cnocob6 2. Copoc uepes meHto B WEB-uHTepdelice.
3ananTte B MmeHto «Cucmema -» lMpowuska». HaxxkmuTe KHonky «BbIMOJIHUTb CBPOC». PoyTep cHpocuT HAacTPOMKM 1 NepesarpysunTcs.

Cnoco6 3. CEpOC C NOMOLLLIO MPOrpammbl «restorer» no nposogHomy uHtepdeiicy Ethernet.

[aHHbIi cnocob cnenyeT MCNoAb30BaThb, €C/IU HET GU3MYECKOro A0CTyNa K KHomKe «SET» ycTponcTBa U HeT nogkatodeHus Kk WEB-
uHTepdeiicy. 3anycTute nporpammy «restorer» u cnepynTe MHCTPYKLMK.
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MICRODRIVE

2 MeHio «CraTtyc»

2.1 Craryc-0630p

B MeHI0 NpeAacTaBieHbl OCHOBHbIE MapaMeTpbl YCTPOWUCTBa. MapameTpbl CrpynnnpoBaHbl B HECKONbKO Nnoapasaenos (puc.2.1) —
«Cucrema», «Mogem 3G/LTE», «<UHTepHeT», «Wi-Fi 2.4 ITu» n «Ethernet».
OnuvcaHuWe NapameTpoB NpeacTasneHo B Tabavue 2.1.

Cuctema

Wima xocTa

Monene

Bpema paboThbl
NokaneHoe BpeMa
Wcnonbsosako RAM
CpenHAA 3arpyska

Bepcus NpoWwMBKW

Mopgem 3G/LTE

SIM-kapTa
PervcTpayws
YpoBeHs curHana
NuanasoH
OnepaTtop

CTaTyc coefWHeHWA

WUHTepHeT

Tun
HTepdeiic
Aopec
lnios

DNS 1

DNS 2

CTaTyc coenMHeHWA

Wi-Fi 2.4 Ty

Paavo
Touka pocTyna 1
Touka pocTyna 2

Wi-Fi Knueut

Ethernet

MopT @

MopTt 1

MICRODRIVE
Tandem-4Gx

1h 47m 32s

07:28:11 17 Aug 2022
17 MB / 58 MB

0.09 / 0.07 / 0.03

19.7.1

SIM1: READY
REGISTERED, HOME

i -81 pBm [/ 52%
LTE B7 + B3
"ROSTELECOM" / 25020

MopwnoueH: 1h 56m 29s

W MOBILE

modem
100.79.74.132/29
106.7%.74.133
55.167.147.95
95.167.167.96

Mopwnoued: 1h 59m 45s

Ll 10 kaHan; 20 MMy,

AKTMBHa (KNUEHTOB: 1)

£ 100M; Full-duplex

Puc.2.1. MeHto «Cmamyc — O630p»
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Ne ' HassaHue nonsa
Cucrema

1 Mmsa xocTa

2 Mogenb

3 | Bpems pabotbi

4  JlokanbHoe Bpems

5 Mcnonb3osaHo RAM

6 CpegHan 3arpyska

7 Bepcua npowmnsku
Mogem 3G/LTE

1 SIM-kapTa

2 Perncrpayma

3 YpoBeHb curHana

4  [nanasoH

5 OnepaTop

6 CraTyc coeauHeHuA
UHTepHeT

1 Tun

2 NHTepderic

3 Aapec

4 LWnto3

5 DNS 1

6 DNS 2

7 CraTyc coeauHeHun

Tabauua 2.1. OnucaHue noneli «Cucmema, Modem 3G/LTE, UimepHem, Wi-Fi 2G, Ethernet»

OnucaHue

CMMBO/IbHOE UMSA CETEBOTO YCTPOMICTBA.

HanmeHoBaHWe mogenu ycTponcrsaa.

Bpems paboTbl YCTPOICTBa C MOMEHTA BKOUeHUsA. OBHynAeTcA nocne nepesarpysku.
OTObparkaeT TEKYLLYIO BPEMA M AaTy B COOTBETCTBUM C YCTAHOBIEHHbBIM YAaCOBbIM MOACOM.
Mcnonb3oBaHo onepaTMBHOM Namaty / Bcero onepaTtMBHOW NamaTu.

CpegHasa 3arpy3ka npoueccopa 3a 1, 5, 15 muH.

Bepcua npowmBsku.

OTobparkaetca Tekywmin Homep SIM-cnoTa 1 ctatyc SIM-KapTbl.

CraTyc perucrtpauum B cetu onepaTopa. Bo3amokHble 3HayeHuA:

NOT REGISTERED — He 3apernctpuposaH;

REGISTERED, HOME — 3apervcTpupoBaH B JOMalUHeln ceTu;

REGISTERED, ROAMING — 3apernctpMpoBaH B CETM APYroro oneparopa;
REGISTRATION DENIED — B perucrpaLmnm 0TKa3aHo;

NOT REGISTERED, SEARCHING... — He 3aperncrpmpoBaH, MOMCK HOBOFO onepaTtopa.
YpoBeHb curHana mobunbHow cet (napametp RSSI).

TexHonorua goctyna (2G, 3G, LTE) 1 YacTOTHbIN AMana3oH MAKW YacTOTHbIE AManasoHbl, eciu
ncnosib3yeTca arperayms.

Mms mobunbHoro onepatopa u kog PLMN onepatopa.

CTaTtyc 1 Bpems NnoakatoyeHna K UHTepHeTY No MoBUAbHOW CETU.

Tun uHTepdelica, yepes KoTopbln gocTyneH NHTepHeT. Hanpumep, MOBILE, WIRELESS, ETHERNET u
T.A.

Mma nHtepdeiica, Yepes KOTopbiv focTyneH MHTepHeT.

IP-agpec n macka noacet Ha nHTepdeice.

IP-agpec wnto3a, yepes KOTopbin byaeT npoxoguTe UHTEPHET-TpadUK.

IP-appec nepsoro DNS cepsepa.

IP-appec BToporo DNS cepsepa.

CraTtyc noAkAo4eHna K UHTepHeTy Yepes yKa3aHHbIM UHTepdeNcC.

Wi-Fi 2.4G (mosbko 014 ycmpolicme ocHaujeHHbix Wi-Fi)

1 Paagno

2 | Touka poctyna 1l

3 Touka goctyna 2

4 Wi-Fi Knnent
Ethernet

1 MNMopT <HOmep nopTa>

OTobparkaeTrca ypoBeHb BbIXOAHON MOLLHOCTM NpuemonepesaTinKka, HOMep YacTOTHOrO KaHana 1
LWIMPUHA KaHana (20Mry, uam 40MrL).

Cratyc nepsoi 6ecnpoBogHoi cetu (SSID1) M KOAMYECTBO NOAKIYEHHbIX KIMEHTOB K 3TOM CETW.
Cratyc BTOpo# 6ecnpoBoaHol cetu (SSID2) n KOANYECTBO NMOAKNOHYEHHbIX KMEHTOB K 3TOM CETHU.
CraTyc NoAKNYeHUA K BHeWwHen Touke goctyna Wi-Fi B pexxume kaneHTa. CmM. HAaCTPOIKY B MEHIO
«Cemb -» Wi-Fi - KnueHm».

Pexunm paboTbl Ethernet-noptos. Bo3MoXHble 3HaYeHUs:
10M — 10 M6éwuTt/cek;

100M — 100 M6uT/cek;

1000M — 1 [6uT/cek;

Full-duplex — nonHoAyNAEKCHbIV pexnm;

Half-duplex — nonyaynneKkcHbIN pexxum.
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2.1 Cratyc — UHTepdeiicbl

2.2.1 Crartyc — UHtepodeiicbl — 0630p

B meHo «Cmamyc - Uumepdbelicbl > 0630p» 0TObpaXKaeTcA COCTOAHME aKTUBHbIX HTepdelicos (puc.2.2.1). C NOMOLLbIO KHOMOK
«COEAUHUTb» 1 «OCTAHOBUTb» MOKHO ynpaBasTb cocToAHMeM nHTepdelica. UHTepdeic oTobparkaeTcs, eCnn OH BKIKOYEH B
cooTBeTCTBYIOLWEM pasaese «CeTb». OnucaHne NnapameTpoB npeacTasaeHo B Tabauue 2.2.1.

AKTUBHbIE MHTepdecChl

WHTepdeic CtaTyc CTaTncTuKa
lan NoaKnnyeH: 4h 13m 8s
NPOTOKON: static RX: 19.01 MB (209151 nakeT.)
-]
= MAC : 7c:a7:b0:cO:09:0d TX: 376.31 MB (334250 nakeT.) St SCLiosre
BRIDGE IPv4: 192.168.1.1/24
modem NoaKmnYeH: 4h 13m 7s
NPOTOKON: mobile RX: 354.40 MB (284356 naker.)
Lo
= MAC : 00:00:00:00:00:00 TX: 10.29 MB  (14B488 nakeT.) S S Sclaoes
MOBILE IPv4: 108.79.74.132/29

Puc.2.2.1. MeHto «Cmamyc — ihmepgelicel — 0630p»

Tabnauya 2.2.1. OnucaHue rnoneli «kAkmusHele uHmMepgelico!»
Ne | HassaHue nonsa OnwucaHue

AKTUBHbIE UHTepdeiicbl

1 NHTepdelic MUmsa n TMn nHTepdeica.

2 Cratyc Cratyc uHTepderica. BoamoKHble 3HaYeHus:
MopgkntoueH — nHTepdeiic akTMBeH 1 cnocobeH nepegasatb/NPUHUMaTL TPAaGUK B COOTBETCTBYIOLLYIO
ceTb;

OcTaHOBNEH — MHTepdelic ocTaHOB/EH. TpaduK NepesaBaTbCA HE MOXKET;
MoaKnoUeHue... - UHTEpdEeC 0CTaHOBEH, HO MAET NpoLLecc NoaKAodYeHus. TpaduK nepesaBaTbca He
MOJKeET.

[pPOTOKOA — MMA NPOTOKO/A, C MOMOLLbIO KOTOPOTO MPOUCXOAMUT yNpaBieHne nHtepdeicom, BKaoYan
cnocob HasHayeHusa IP-napametpos (IP-agpec, wnto3, DNS u 1.4.). BO3MOXKHble 3HaYeHUA:

static — napameTpb! IP 6yayT HasHaYeHbl B COOTBETCTBUM C HACTPOMKaMMK UHTepdeca;

DHCP — napameTps! IP 6yayT Ha3HauyeHbl aBToMaTUYeCKM No npoTokosy DHCP;

mobile — napametpsl IP 6yayT HazHayYeHbl aBTOMATMYECKK. [LOCTYNHO TONIbKO ANA UHTepdencos,
cooTseTcTBytOWMX TMUNY MOBILE. NMapameTpbl IP BbiAaeT onepatop MobUALHOW CBA3W B COOTBETCTBUM C
TapUbHbIM NAAHOM;

12tp, ovpn 1 gpyrue — napameTpsbl IP 6yayT Ha3HaAYaTLCSA B COOTBETCTBUM C HacTpoiKkamm VPN
nHTepodeiica.

MAC — dusunyeckuii agpec nHtepdeiica. Moxet 6biTb 00:00:00:00:00:00, ecnv uHTepdelic paboTaet
TO/IbKO B CETEBOM peEXMME U He NoaaepxuBaeT nepegady kagpos 802.3.

IPv4 — IP-agpec 1 npedumKc (Macka NoaceTn) HasHaYeHHbIN HTepdeNcy.
3 CraTucTuka RX - O6bem TpadurKa (KOMYECTBO NaKeTOB) MPMHATOrO Yepes nHTepdeiic.
TX - O6bem TpaduKa (KoaM4ecTBO NaKeToB) NepesaHHOro Yepes MHTepoenc.
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2.2.2 Crartyc — UHtepdeiicbl — <Uma uHmepdgelica>

B meHio «Cmamyc - Uumepdpeiicel = <Mma uHmepdgeliica>» oTobpaxatoTcs AeTanbHble napameTpbl nHTepdeiica (IP-agpec, IP-aapec

wnto3a, DNS, ctaTUCTUKA) 1 B BUAe rpadMKOB TEKYLLAA CKOPOCTb Nepeaayn AaHHbIx (puc.2.2.2).
OnncaHue napameTpoB NpeAcTaBAeHo B Tabanue 2.2.2.
(3 MWHYTHOZ OKHO, 3 CEKVHOHHA WHTEpSan)

UHTepdeinc "modem™”

w
=)

NapaMeTpsl UHTEpeiica

Tun & MOBILE IPv4 appec 100.79.74.132/29
CraTyc NogknwyeH: 4h 26m 7s IPv4 wnws 100.79.74.133
KaHan wwan@ IPv4 DNS 95.167.167.95, 95.167.167.96

NapaMeTpsl KaHana

MAC agpec DD:00:00:00:00:; 08 Bxopauwii A K6uT/c
MTU 1500 BxopAumit (MuK) 23.96 KGUT/C
RX 354.44 MB (284632 nakeT.) Vcxonaumi 0 K6MT/c
X 10.31 MB (148770 naket.) Wexonaumii (Muk) 30.36 wGnT/cC

Puc.2.2.2. MeHto «Cmamyc — Ihmepgelicel — modem». [Mpumep napamempoes uHmepgpelica «modem»

Tabnuya 2.2.2. Onucarue noneli «MHmepgelic <Mma unmepeelica>»
Ne ' HassaHue nona OnucaHue

UHTepdeiic <Uma untepdeitca>

1 Tun Tun nHutepdeica. Hanpumep, MOBILE, WIRELESS, ETHERNET u 7.4,
CraTtyc Cratyc uHTepdelica. BoamoxkHble 3HaYeHUA:
MoaknoueH — nHTepdeinc akTueeH 1 cnocobeH nepeaasatb/NPUHUMaTL TPadUK B COOTBETCTBYIOLLYIO
ceTb;

OcTaHOBNEH — UHTepdelic ocTaHoBNEH. TpaduK NepeaaBaTbCA HE MOXKET;
MopgKnioUYeHme... - HTepdeic 0CcTaHOBAEH, HO MAET NpoLiecc nogkaoueHusn. Tpaduk nepegasatbes He

MOJeT.

3 KaHan MmA KaHana (dusmnyeckuin nHtepdeic).

IPv4 appec IP-agpec n macka noacetm Ha nHtepdeiice. IP-aapec nHtepderica MoXKeT 6biTb Ha3HaYyeH

aBTOMATUYECKM UK Yepes COOTBETCTBYIOLLME HACTPOMKM.

5 IPv4 wnio3 IP-agpec Wwto3a, Ha KOToPbI ByAeT OTNPaBAATLCA/NPUHUMATLCA BECb TPAadUK Yepes YKasaHHbIN
nHTepdeiic. IP-agpec Wwnto3a MoXKeT ObITb HA3HaYeH aBTOMATUYECKM UK Yepe3 COOTBETCTBYHOLLME
HaCTPOWMKK.

6 IPv4 DNS IP-agpec nepsoro n BToporo DNS-cepsepa. IP-aapeca DNS-cepsepoB MoryT 6biTb Ha3HaYeHbI
aBTOMAaTUYECKM UK Yepes COOTBETCTBYIOLLME HACTPOMKM.

7 MAC agpec dusnyeckuin agpec uHTepdenca. Mosket 6biTb 00:00:00:00:00:00, ecnm HTEpdeic paboTaeT TONbKO B
CEeTeBOM peXxume 1 He nogaepuBaeT nepegady kagpos IEEE 802.3.

8 MTU Maximum Transmission Unit. MakcumanbHbIi pasmep (B 6aiTax) nonesHoro 610Ka AaHHbIX 04HOTO
nakeTa, KOTOpbI MOXKET bbITb NepesaH UHTepdericom 6e3 dpparmeHTauuu.

9 | RX 0O6bem TpaduKa (KoMYecTBO NAKETOB) NPUHATOrO Yepes uHTepdeic.

10 TX 0O6bem TpadumKa (KomMuecTBo NakeToB) NnepesaHHOro Yepes HTepoeic.

11  BxoaAawmi CKopoCTb BXoasLLero TpapukKa.

12 | Bxogawmii (Muk) MKoBasA CKOPOCTb BXOAALLEro TpapuKa B 3-Xx MMHYTHOM MHTEpBase.

8
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13 | Ucxoaawmi CKopocTb ncxogawero Tpaduka.
14  Ucxogawmit (Muk) lNnKoBas ckopocTb UcxoaALLero Tpaduka B 3-x MMHYTHOM UHTepBase.
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2.3 Cratyc — Moagem

2.3.1 Cratyc—- Mogem — 0630p

B meHI0 npeacTtasieHbl napametpbl 3G/LTE mogema, napameTpbl MOBMIbHOWM CETU M CTaTyC MOBUABHOIO NoAKkaodeHus (puc. 2.3.1).
KHonKku «SIM1» 1 «SIM2» npegHasHayeHbl 418 onepaTMBHOTO Bbibopa cooTBETCTBYIOLWEN SIM-KapTbl (ToNbKO ana mogenei ¢ 2-ma SIM-cnotamu).
OnncaHue napameTpoB NpeacTaBneHo B Tabanue 2.3.1.

Mob6unbHaa ceTb

NapamMeTpsl MOBWMAEHOR CETK

SIM-kapTa [/ IMSI
PerucTpauns B CeTu
¥YpoBeHb curHana (RSSI)
Onepatop / PLMN
TexHonorus OocTyna
AuTeHHa 1 (A1)
AHTeHHa 2 (A2)
AHTeHHa 3 (A3)
AHTeHHa 4 (A4)
TemnepaTypa

CtaTyc coeawHeHus

Ne HassaHue nonsa
MobunbHasa ceTb
1 SIM-kapTa

2 Perncrpauusa B cetu

3 | YposeHb curHana (RSSI)
Onepatop / PLMN
5 TexHonorua gocryna

6  AHTeHHa 1 (A1)
7 | AHTeHHa 2 (A2)

8  AHTeHHa 3 (A3)

9 | AHTeHHa 4 (A4)

10 TemnepaTtypa

11 Crartyc coeguHeHuna

12 | TAC (LAC)
13  [duanasoH

SIM1 SIM2
SIM1: READY "ROSTELECOM" TAC (LAC) DoC4
REGISTERED, HOME CcID 901B416
al -77 OBm [ 59% OuanasoH B7 + B3
"Tele2" / 25020 PsC =

LTE RSCP -

-4 ObM ECID =

-86 0bm PCI 22

= RSRP -107 pbM
- RSRQ -9 ob
+34 °C SINR 17 nb

Mogknioded: &h 9m 33s Monoca DL / UL 25 Mru / 10 Mruy,

Puc.2.3.1. MeHro «Cmamyc — Modem — 0630p»

Tabnauya 2.3.1. OnucaHue noneli «MobunsHas cemo»
OnucaHue

OTobparkaetca Tekywmin Homep SIM-cnota 1 ctatyc SIM-KapTbl. JONOAHUTENBHO BbIBOAUTCA UMA
nposangepa SIM-KkapTbl.

CTaTyc perucrTpauumn B cetu onepaTopa.

Bo3MoXKHble 3HaueHus:

NOT REGISTERED — He 3apernctpupoBaH;

REGISTERED, HOME —3apernctpupoBaH B fOMalLHEeN CeTu;

REGISTERED, ROAMING — 3apernctpmpoBaH B CETU APYroro onepaTopa;

REGISTRATION DENIED — B peructpauunmn oTkasaHo;

NOT REGISTERED, SEARCHING... — He 3aperncrpmpoBaH, MOMCK HOBOFO onepaTopa.

YpoBeHb curHana mobunbHoi cetu. ns LTE, ypoBeHb cMrHana B rnaBHOM COTe.

Mms mobUNbHOM CeTH, B KOTOPOI 3aperMcTpmMpoBasnoch YCTPOMCTBO.

TexHoNoOrMA focTyna K MobuabHOM ceTn. BO3MOKHble 3HaYeHuUA:

LTE — ceTb YeTBepTOro nokoseHusn LTE/4G;

3G — ceTb TpeTbero nokoneHna WCDMA/UMTS;

2G — ceTb BTOporo nokosexHus EDGE/GSM/GPRS.

YpoBeHb CUrHana Ha aHTeHHOM nopTy Al. YpoBeHb CUrHANA OTHOCUTCA K F/1aBHOW coTe.

YpoBeHb CMTHaNa Ha aHTeHHOM NopTy A2. YpoBeHb CUrHaNa OTHOCUTCA K I1aBHOW coTe. 3HayeHue
MOXKEeT OTCYTCTBOBaTb, €C/K coTa uam mogem LTE He nogaepkusatoT pexkum MIMO.

YpoBeHb CMrHaia Ha aHTeHHOM nopTy A3. YpoBeHb CUrHaia OTHOCUTCA K I1IaBHOM coTe. 3HaYeHue
MOXXeT OTCYTCTBOBaTb, €CAN coTa Uam mogem LTE He nogaepxkusatot pexkum MIMO.

YpoBeHb CUrHaNa Ha aHTeHHOM nopTy A4. YpoBeHb CUrHaNa OTHOCUTCA K F1aBHOW coTe. 3HayeHue
MOXXeT OTCYTCTBOBATb, €CAN coTa uUamM mogem LTE He nogaepxkusatot pexkum MIMO.
TemnepaTypa moayna LTE.

CTaTyc 1 Bpems NoaKao4eHna no MobuabHOW CeTu.

Kog, nokauum BC (LAC) ana cetent 3G. Kog, 30Hbl oTcnexunsanus (TAC) ans cetei LTE.

YacToTHble AMana3oHbl FNaBHOM M BCMOMOTaTe/IbHbIX COT (eC/IM YCTPOWCTBO NoAAepKUBaeT
arperauuio). Mcnonb3yerca mexayHapoaHoe o603HayeHne guanasoHos. Hanpumep, B3 —31o BAND 3
nnu 1800 MTu. MHPopMaLmio 0 COTax MOXKHO MONYYUTL B MeHI0 «Cmamyc - Modem -> Comeoi LTE».

10
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14
15
16
17

18

19

20
21

PSC
RSCP
ECIO
PCI

RSRP
RSRQ

SINR
Monoca DL / UL

Primary Scrambling Codes - Koz ckpembanposaHua (TonbKo aia cetei 3G).

MOLLHOCTb MPUHATOrO CUrHana (TonbKo Ans ceten 3G).

OTHoLwWweHwWe Hecywan/wym (ToabKo ana ceteit 3G).

Physical Layer Cell Identifier — ugeHTMduKaTop cotbl (TonbKo ans cetet LTE). MapameTp oTHOCUTCA K
rnaBHoW cote. MHGOPMaLLMIO O COTax MOXKHO NOAYUYUTb B MEHIO «Cmamyc - Modem -> Combi LTE».
CpeaHee 3HaYeHMe MOLLHOCTU NMPUHATLIX MUAOTHBIX CUTHAN0B

(Tonbko gna ceteit LTE). MapameTp OTHOCUTCA K F1aBHOWM COTe.

KayecTBO NPUHATBIX MUAOTHBIX CUTHaN0B (ToNbKO AnA ceTeli LTE). MapameTp oTHOCUTCA K F1aBHOM coTe.
3HauyeHue curHan/wym (Tonbko anA cetei LTE). MapameTp OTHOCUTCA K FIaBHOW coTe.

CymmapHas nosaoca nponyckanua ans Bxogsuiero/ncxoasuiero Tpaduka ¢ yieTom arperaumm
YaCTOTHbIX AMANa30HOB FNMaBHOM M BTOPOCTENEHHbIX COT (ToNbKo ceTel gnn LTE).

2.3.2 Craryc— Mogem — Cotbl LTE

B meHto oTobpaxkatotca napameTpbl coT LTE, 4oCTynHbIX MOAyAt0 cBA3W. NepBasn coTa B CNUCKe — rnaBHas coTa. Mpumep cnmcka coT
NnoKasaH Ha puc. 2.3.2.
OnucaHne napameTpoB COT NpeAcTaB/eHo B Tabavue 2.3.2.

CoTbl LTE
CTaTyc PCI
- 22
= 84
- 344

[anasoH YacToTa DW YacToTa UP RSSI RSRP RSRQ
B7 2685.0 My 2565.0 MMy al -80 mBM 0 <108 mEM | -10 Of
B3 1837.5 Mry 1742.5 Hry . -93mBM 0 <115 gBM  y -12 gOF
B3 1837.5 Mry 1742.5 My 4 -93 mbm -123 M -20 g5

Puc.2.3.2. MeHto «Cmamyc — Modem — Comel LTE»

11
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Tabauua 2.3.2. OnucaHue noneti «Comsi LTE»

Ne ' HassaHue nonsa OnucaHue
Cotbi LTE

1 Cratyc 3ape3epBMpoBaHO.

2 PCI Physical Layer Cell Identifier — puanueckunin ngeHTMdUKaTOp COTHI.

3 ARFCH Koz, 4acToTHOro KaHana B COOTBETCTBUM C MEXAYHAPOAHbIM CTaHAapTom. PakTMYecKkM o6o3HavaeT

4acToTy, Ha KoTopol paboTaeT coTa. CoTbl C OANHAKOBbLIM 3HaYeHWeM paboTaloT Ha O4HOM YacToTe.

4  [lnanasoH Ycn0BHOE 0603HaYEHNE YaCTOTHOIO AMana3oHa B COOTBETCTBUM C MEXKAYHAPOAHbIM CTaHAAPTOM.
5 Yacrota DW YacToTa, Ha KOTOpoi NepeaatoTca AaHHble oT BC K ycTpoincTay. NMapameTp Bblumcaaerca ns ARFCH.
6  Yacrorta UP YacToTa, Ha KOTOPOI NepeAatoTca AaHHble OoT ycTpoicTea K bC. MapameTp Bbluncnaetca us ARFCH.
7 | RSSI O6LWwuit ypoBEHb CUrHaNa B COTE.

8 RSRP CpefHee 3HaYeHNEe MOLLHOCTU MPUHATLIX MUIOTHbIX CUTHAN0B B COTE.

9 RSRQ KayecTBO NpUHATLIX MUIOTHBIX CUFHAJIOB B COTE.

2.3.3 Craryc— Moagem — AT-KOMaHAbl

B meHI0 peannsoBaHa BO3MOXHOCTb 06meHa AT-komaHgamu ¢ LTE mogynem. Mprumep obmeHa AT-KomaHgamu nokasaH Ha puc. 2.3.3.

OTnpaeka HEKOTOPbIX AT-KOMaHZ MOKET MPUBECTU K HEKOPPEKTHOM paboTe ycTpoiicTea.
Mcnosb30BaTb C OCTOPOIKHOCTbHIO!

OTnpaButb AT-KOMaHAy

Janpoc | ATI
OTNPABUTEL
oteer | ATL
Quectel
EGB&

Revision: EGO&ELARGSAOBMAG

0K

Puc.2.3.3. MeHwo «Cmamyc — Modem — AT-komaHObI». [Tpumep obmeHa AT-KomaHOamu

2.3.4 Craryc— Mogagem — Otnpasutb USSD

B meHto peann3oBaHa BO3MOXKHOCTb 06meHa USSD komaHaamu. OTnpaBKa KOMaHA AOCTYNHA ToAbKo ana LTE moaynei, noaaepusarowmx
3Ty PyHKUMto. Cnncok USSD KomaHA yTOUHANTe Ha calTe onepaTtopa. s oTnpaBKu 3anpocos TpebyeTca, 4to 6bl ycTpoicTBO bbl0
3apermcTpMpoBaHo B ronocoBoi ceTu. Mpumep obmeHa USSD KomaHaamu noKasaH Ha pwc. 2.3.4.

OtnpaenTb USSD coo6LleHne
3anpoc | *110#
OTNPABUTE

OTeer  Balla 3asBka MpuHATa. DkupaiiTe oTseTa no SMS.

Puc.2.3.4. MeHto «Cmamyc — Modem — Omnpasums USSD». lMpumep obmeHa USSD

12
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2.3.5 Craryc - Mogagem — OTnpasnutb SMS

B meHt0 peann3oBaHa BO3MOXKHOCTb OTNPABKM SMS cOOBLLEHNI HAa MEXKAYHAPOAHbIE U MeCTHble MOBU/IbHbIE HOMEpPa BK/IOYan KOPOTKMe
Homepa. [1a oTnpaBKK coobuyeHunii TpebyeTca, Y4To Bbl YCTPOMCTBO HbII0 3aPErncTpPMpPOBaHO B FOI0COBOW CETH, a TaPUPHbIN NAaH 4OKEH
BK/IIO4ATb BO3MOXHOCTb 0TNpaBku SMS. Mpumep oTnpasku SMS coobuieHns nokasaH Ha puc.2.3.5.

OTI'[paBPITh SMS CODSI.I.I,BHHe
TenedoH  +79024595727

CooGuenne | OMPaBKa TECTOBOrD COOGWEHNA!

OTNPABWUTE

Puc.2.3.5. MeHto «Cmamyc — Modem — Omnpasume SMS». lpumep omnpasku SMS

2.3.6 Craryc— Mogem — Yutatb SMS

B meHI0 BbIBOAMUTCA CNUCOK BXoAALLMX SMS coobuieHuni, nonydyeHHbIx LTE-mogemom. Bo nsbexaHve nepenonHeHua namatu, 6onee
«CTapble» coobLeHnA aBTOMaTUYECKU yaanatoTcs. B BepxHem nesom yray, napametp «MamaTb» nokasbiBaeT CBO6OAHYIO NAMATb, LOCTYNHYIO
namsaTb U TUM NaMATU ANs XpaHeHns SMS coobuieHnit. 3HauyeHne «ME» yKasbiBaeTca Ha To, 4To SMS coobuieHna ByayT COXpaHATbLCA BO
BHyTpeHHel namatn LTE-mogema. KHonka «OBHOBUTb» npeaHasHaveHa gna o6HoBaeHUA cnucka SMS coobuieHnin. KHonka «YAAIUTb BCE»
npeaHasHavyeHa gns yaanenus scex SMS coobueHui. NMpumep yteHns Bxogawmx SMS nokasaH Ha puc. 2.3.6.

Bxopadauine SMS cooblieHUA

NamaTte: 0/23 ME OBHOBUTb YOANWUTb BCE

faTa/Bpema OTnpaBuTens  TeKCT cCOOBLWEHNA

HeT coobuwerull

Puc.2.3.6. MeHto «Cmamyc — Modem — Yumame SMS». Mpumep ymeHus exodaujux SMS coobuweHuli

2.3.7 Crartyc - Mopgem - lNMouck ceteit

B meH10 peann3oBaHa BOSMOMKHOCTb BbINOJHUTbL MOUCK MOBUIbHBIX ceTel (onepaTopoB). MoWCK ceTel MHULMUPYETCA NPU HAXKaTUM KHOMKK
«CKAHUPOBATb». UHTepdelic «modem» fosxkeH 6biTb OCTAHOBAEH UK BbIKAOYEH (MeHto «Cmamyc - UHmepdgbelicel). Bpema cKaHNMpPOBaHMA
He 6onee 60 cekyHA,. Ha pe3ynbTaT NnoMcKa BAUAIOT BblOpPaHHbIE YAaCTOTHbIE AMaNa3oHbl, TaKUM 06pa3oM, MOXKHO BbINOIHUTb NMOUCK ceTel B
HeobxoAMMOM YaCTOTHOM AmanasoHe. B pesynbTate paboTbl GyHKUMM ByaeT BbiBegeHa Tabivua ¢ HalaeHHbIMU MOBUIbHBIMK ceTaAMU. KHOMKK
«SIM1/SIM2» npeaHasHayeHbl 415 Py4HOro BbI6opa Mo6UAbHOM ceTh. Mpu HaxKaTUM Ha KHOMKY «SIM1» nan «SIM2», ycTpoiCTBO NonbiTaeTcs
MOAK/OUMTLCA K CETU, @ 3HaYeHne PLMN coxpaHUTCA B COOTBETCTBYIOLLLEM NapameTpe B meHto «Cemob - Modem -> O6wue - SIM1/SIM2 -
PLMN». [ns Bo3BpaTa B aBTOMATUYECKUI PEKMM yAanuTe 3TOT napameTp. Pe3ynbTaT noucka npeactasieH Ha puc. 2.3.7.

OnncaHWe napameTpoB NpeacTaBneHo B Tabanue 2.3.7.

Mob6unbHbIE CETH

CKAHWMPOBATb
Mma PLMN TexHonorvu QocTyna CtaTyc

MTS RUS 25001 3G,LTE Roaming BuBGpaTe M COXPaHUTb ONA: SIM1 SIM2
MegaFan 25002 3G,LTE Roaming BuiBpaTe ¥ COXpPaHWTL ANA: SIM1 SIM2
Yota 25011 LTE Roaming BLGPaTE ¥ COXPaHWTL ANA: SIM1 SIM2
ROSTELECOM 25020 36,LTE Home, Current network BeiGpaTe W COXpaHWTb ONA: SIM1 SIM2
Beeline 25099 3G,LTE Roaming BuBpaTe U COXpPaHWTb ANA: SIM1 SIM2

Puc.2.3.7. MeHwo «Cmamyc — Modem — lMouck cemeli»
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Tabauya 2.3.7. OnucaHue noneli «MobusnbHble cemu»
Ne HassaHue nonsa OnucaHue

Mob6unbHble ceTn

1 Nma Mma mobunbHoM ceTu.
PLMN YHUKaNbHbIN MeXAYyHapoAHbIN naeHTUdUKATOp MObUIbHOIO onepaTopa, nepsble 3 undpbl
0603HavaloT KoA CTpaHbl, ocnegHue 2 uau 3 Kog onepatopa.
3 TexHonorMm goctyna MoaaepRrBaemble MOOWUIbHBIM ONEPATOPOM TEXHOIOTUM AOCTYNaA.
4 Cratyc CTaTyc perucTpaumum ycTpomncTea B CETU onepaTtopa.

2.3.8 Craryc - Moagem — UHpopmauua

B meHto npeacTtaBneHa nHdopmaumsa o mogeme u SIM-kapte (puc. 2.3.8). OnncaHre napameTpoB NpeacTaBieHo B Tabanue 2.3.8.

WHdopmauusa o MogeMe

NapameTps!
LTE Moayne EGD6-E "Quectel" (Cat.s)
Pesusna (Baseband) EGOSELARD3ADEMAG
IMEI 868759033305725

WHdopmaunsa o SIM-kapTte

NapameTpbl
SIM cnot 1/2
SIM cTaTyc READY
IMSI 250206691547680
ICCID 89701204469005476807
NpoBaiinep "ROSTELECOM"
Puc.2.3.8. MeHo «Cmamyc — Modem — UHdopmayus»
Tabnuya 2.3.8. OnucaHue noneli «MHpopmayus o modeme, MHgopmayus o SIM-kapme»
Ne Ha3saHue nonsa OnucaHue

NHpopmauma o mogeme

1 LTE mogynb KpaTkoe onvcaHne ncnoab3yemoro moayns CeAsu.
2 PeBun3us (Baseband) PeBun3na nporpammHoro obecrneyeHns moayis CBA3W.
3 IMEI MeXayHapoaHbi MaeHTUGUKATOP MOBUIIbHBIX YCTPOMCTB.

UHdopmaumsa o SIM-kapre

1 SIM cnot Tekywwmit SIM-cnot/Bcero SIM-cnoTos.
SIM cTaTyc Cratyc SIM-KapTbl. BO3MOXHble 3HaYeHUA:
READY — nHuumanusauma SIM-kapTbl npoLuaa ycnewHo;
ABSENT — owmnbka nHuumanmsaumm uam SIM-KapTa oTcyTCTBYET.

3 IMSI MexayHapoaHbii naeHTuduKaTop MobUIbHOrO aboHEHTa.
ICCID YHUKaNbHbI MeXAYHAapOAHbI naeHTuduKatTop SIM-kapTbl.
5 MNpoBangep Mms npoBaligepa, Bbinyctusliero SIM-kapry.
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2.4 Cratyc — Wi-Fi

MeHt0 [OCTYMHO TO/ILKO ANA YCTPOMCTB, OCHaLeHHbIX Wi-Fi npuemonepesaTtymkom.

2.4.1 Cratyc - Wi-Fi— 0630p

B meHIo npescTaBaeHbl OCHOBHbIE NapaMeTpbl paguokaHana 2.4 My, v napameTpbl 6ecnpoBogHbix ceTel (puc.2.4.1). BoAbWMHCTBO

napameTpoB HacTpauBatoTcA B meHto «Cemb —»> Wi-Fi».

SSID1 1 SSID2 — 6ecnpoBogHble ceTu, paboTatowwme B pexkume « Wi-Fi Touka goctyna». Wi-Fi KnimeHT — 6ecnpoBogHas ceTb, paboTatowwas B

pexnme «KnmeHT».

OnucaHue NnapameTpoB NpeacTaBneHo B Tabamue 2.4.1.

Pagno 2.4 I'Ty

NapaMeTpel pagno
MowHocTe nepepaTunka

BUTPeRT

Wi-Fi Touka goctyna

NapameTpsl 6ecnposopHoll ceTu SSID1

will 100 %

72 Ment/c

(KnueHTe: B)

YacToTHLIA KaHan

MprHa KaKana

1@ (2.457 TTu)

20 Mo

CraTyc AKTHEHA lnppoeaHre WPAL-PSK/WPA2-PSK + TKIP/AES
$SID Tandem-4GX-8%0c RX 9.24 MB (77553 nawer.)
BSSID Tc:a7:bD:c0:09:0c TX 150.5% MB (122646 nakeT.)
NapameTpsl GecnpoBogHoll ceTw SSID2 (KnueHTw: 0)
CraTyc AKTHUBHa lngpoeaHue OPEN + NOMNE
$SID S5ID2-090c RX @ B (0 nakeT.)
BSSID 7e:a7:b0:d0:0%:0c TX 0 B (0 nakeT.)
Wi-Fi KnueHTt
NapameTpel 6ECNPOBOAHON CeTH
CraTyc MopKIHYeH RX BUTpelT 13 MeuT/c
551D MICRODRIVE TX BUTpeidT 65 MBuT/c
BSSID e4:80:8c:86:07:dd RX 335.39 KB (1917 naket.)
RSSI il -48 nBm TX 1.54 KB (11 nakeT.)

Puc.2.4.1. MeHto «Cmamyc — Wi-Fi — 0630p». lpumep pabomel SSID1, SSID2 u pexcum KaueHma

Tabauya 2.4.1. OnucaHue noneli «Paduo 2.4 Ty, Wi-Fi Touka docmyna, Wi-Fi KnueHm»
Ne ' HassaHue nonsa OnucaHue

Paguo 2.4 Ty,

1 MolwHoCTb NnepegaTymka
2 | butpent

BbixoaHaa MOLWHOCTL NepeaaTyunka.

MaKcumanbHas 6UToBas CKOPOCTb GU3UYECKOro PaAMOKaHaNA Ha MPUEM U Nepesady AaHHbIX.
3HayeHue 3aBUCKUT OT LUMPUHbI KaHasa, KoANYecTBa nepeaaroLmx/npUHMMAlOLLMX aHTEHH M CTaHAapTa
cBA3W. TUMOBble 3HaYeHuUA:

20 Ml + ogHa aHTeHHa — 72 M6uT/c;

40 My, + oaHa aHTeHHa — 150 M6uT/c;

20 Mru, + 2 aHTeHHbl — 150 M6uT/c;

40 Mry, + 2 aHTeHHbl — 300 M6uT/c.

Homep yacToTHOro KaHana n yacrora.

Monoca nponyckaHnA. BO3MOXKHble 3HaYeHuA:

20 Ml — 04MH YaCcTOTHbIW KaHan;

40 Mrly, — 2 4acTOTHbIX KaHana.

3 | YacToTHbIlM KaHan
4 LLInpmHa KaHana

Wi-Fi Touka gocTtyna

1 CratyT CraTtyc 6ecnpoBoHOI ceTh. BO3MOKHbIe 3HauYeHun:
OTK/II04EHO — CeTb OCTAaHOBJ/IEHA;

15
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AKTUBHA — CeTb roToBa K pa60Te.

2  SSID Mmsa 6ecnpoBogHoli cetn. 3agaerca B meHto «Cemo => Wi-Fi = SSID1/SSID2».
3 | BSSID dusunyecknit agpec becnpoBogHOM CETH.
4 LnpposaHue MeTog, ayTeHTUdUKaLMK 1 WwndposaHua. 3agaeTtca B meHio «Cemb > Wi-Fi > SSID1/SSID2».
5 RX 06bem TpaduKa, NPUHATOrO Yepe3 6ecnpoBOAHYHO CETb.
6 | TX 0O6bem TpaduKa, NnepesaHHOro Yepes 6ecnpoBoOAHYIO CETb.
Wi-Fi Knuenr
Cratyt CraTyc 6ecnpoBOAHOW CETU B PeXXMME KIMEeHTa. BO3MOXKHbIe 3HaUYeHUA:

OTKNIOYEHO — CETb OCTAaHOB/IEHA;
MoaknoueHne — NAET NOAK/IIOHEHNE K BHELUHEN To4YKe A0CTyNa;
MoAKANUYEeH — YCTaHOB/IEHO NOAK/OUYEHME C BHELLHEN TOYKOM gocTyna.

SSID MmA 6ecnpoBoAHOM TOYKM AOCTYMNa, C KOTOPOW YCTAHOBEHO NOAK/IIOYEHME.
3apaetca B meHto «Cemb = Wi-Fi = Knuenm».

BSSID dusnyecknin agpec 6ecnpoBoLHON TOUKM LOCTYNA, C KOTOPOW YCTaHOB/IEHO NOAK/OYEHME.
3apaetca B meHto «Cemb = Wi-Fi - Knuenm».

RSSI YpoBeHb CMrHasia OT BHELHEN TOYKM AOCTYMA, MO KaXKA0MYy aHTEHHOMY BXOAy.

RX Butpent TekyLwan 6butoBaa cKopocTb GM3NYECKOro pagmMoKaHana Ana npuema AaHHbIX. CKOPOCTb B OCHOBHOM

33aBUCUT OT KOIMYECTBA NPUEMO-NEPEAAIOLLMNX aHTEHH Ha MPUHUMAIOLLLEN 1 NepeaatoLLeit CTOPOHe, OT
MOLHOCTK NnepegaTtynka, oT AUCTaHUUU N ndOBVIVI npuema.

TX Butpent TekyLwan 6bUToBaa cCKOpocTb GM3NYECKOro pagMoKaHana AN nepesaym AaHHbIX. CKOPOCTb B OCHOBHOM
33aBUCUT OT KOIMYECTBA NPUEMO-TNIEPeSAtOLLMX aHTEHH Ha MPUHUMALOLLLEN U NepeaatoLLeil CTOPoHe, OT
MOLLHOCTM NepesaTymKka, OT SUCTAHLMKU U YCIOBUIA Npuema.

RX O6bem TpadurKa, NPUHATOro Yepes 6ecnpoBOAHYIO CETb.

TX 0O6bem TpaduKa, nepeaaHHoOro Yepes 6ecnpoBogHYO CETb.

2.4.2 Craryc — Wi-Fi — KnueHtbl

B meHI0 NpeAcTaBaeH CNMCOK NOAKNOYEHHbIX KaneHTos no Wi-Fi (puc.2.4.2). MapameTp SSID yKa3biBaeT, K KaKo MMeHHO 6ecnpoBoAHOM
cetv nogkatodeH Wi-Fi knveHT. OnvcaHne napameTpoB NpeacTaB/ieHo B Tabavue 2.4.2.

MNoak/NrYeHHbIE KJINEHTbI

Curuan SSID MAC agpec XocT MNoaxnwueH BuTpedT (TX / RX) Tpaguk (TX / RX)
_|||| 46 0bm 55ID1 Be:ec:é6d:4af:da:31l - @h 1m 30s 72/ 72 39.43 KB / 30.41 KB

Puc.2.4.2. Mexto «Cmamyc — Wi-Fi — KnueHmeol»

Tabauya 2.4.2. OnucaHue noneli «[100KAOYEHHbIE KaueHmMbl»
Ne ' HassaHue nonsa OnucaHue

MoaKNoYEHHbIe KANEHTbI

1 CurHan YposeHb pagnocurHana ot Wi-Fi knueHTa.

2 SSID1 BecnpoBoaHas ceTb, K KOTopoi noaxatoumnnca kameHT SSID1 nam SSID2.

3 MAC agpec dusnyecknin agpec KANeHTa.

4  Xoct Mms xocTa (KaneHTa).

5 MogKntoyeH Bpemsa ¢ mOMeHTa NoAKAYEHUA.

6 ButpenT (TX / RX) ButoBas ckopocCTb GpU3nYecKoro pagmokaHana Ha npuem (RX) n Ha nepegady (TX) AaHHbIX. 3HayeHue
OUHAaMUYECKN U3MEHAETCA OT PAaCCTOAHMA U YCN0BUIM NPUEMA, A TaKKe OT KON-Ba NpuemonepesatoLmx
aHTeHH Ha Wi-Fi ycTpoicTse.

7 | Tpadwmk (TX/RX) 06bem TpaduKa, nepegaHHoro KameHty (TX) / npuHaToro ot kaneHTa (RX).

2.4.3 Cratyc — Wi-Fi — NMouck ceteit

B MeHI0 peann3oBaHa BO3MOMXHOCTb BbIMOJIHUTb MOUCK 6ecnpoBOAHbIX ceTel. MonCK ceTe MHULUMMPYETCA NPU HaXKaTUM KHOMKMU
«CKAHUPOBATb». Bpems ckaHMpoBaHuA He bosiee 5 cekyHa,. B pesynbTate paboTbl byaeT BbiBegeHa Tabavua ¢ HalgeHHbIMU 6ecnpoBogHbIMM
ceTamu. OnucaHMe NapameTpoB NpeacTas/ieHo B Tabauue 2.4.3. Npumep pesynbTaTa NoMcKa 6ecnpoBOAHbIX ceTel NoKasaH Ha puc. 2.4.3.
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BecnpoBofHble ceTh 2.4 Ty

CKAHVIPOBATb
CurHan KaHan SSID BSSID linppoeaHue PemnM

u -92 ObM 1+5 Inwest-3-2GH 2c:c8:1b:4T:26:57 WPALPSKWPAZPSK/AES 11b/g/n

al -72 pmbM 10 MICRODRIVE e4:8d:8c:86:0f:dd WPAZPSK/AES 11b/g/n

Puc.2.4.3. MeHto «Cmamyc — Wi-Fi — louck cemeli». [Tpumep pe3ysbmama noucka 6ecrnpo8ooHsix cemeli

Tabnauya 2.4.3. OnucaHue nosneli «becnposodHsie cemu 2.4 [Ty»
Ne HassaHue nonsa OnucaHue

BecnposogHbie cetn 2.4 Ty,

1 | CurHan YpoBeHb pamocurHana ot 6ecnpoBoLHON CETH.
2 KaHan Homepa 4acTOTHbIX KaHANOB MUCMONb3YEMbIX 6ECNPOBOAHOM CETbLIO.
Ecnu ceTb cnonb3yeT 2 KaHasa, 3HaUUT nosioca nponyckaHua cetm 40 Mru,
3 | SSID Mms 6ecnpoBogHOM ceTu.
4 BSSID dusnyeckuin agpec becnpoBoaHOM cETH.
5 LWndposaHue MeTog wrdpoBaHUA U ayTEHTUPUKALLMM B HECnpOBOAHOM CETH.
6 Pexxum CTaHAapTbl CBA3W, NOAAEPKMBAaEMble 6eCnpoBOAHON CETbIO.

Hanpumep, 3HayeHue 11b/g/n o3HauaeT, uto ceTb noaaep*unsaeT ctaHaapTol IEEE 802.11b, IEEE
802.11g, IEEE 802.11n.
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2.5 Cratyc — MapuwpyTbl
2.5.1 Craryc — MapuwpyTbl — MapuwpyTtbl IPv4

B meHlo npeacTasneHa Tabavua mapwpyTtmnsaumm (puc.2.5.1). B cooTBeTCTBMM C 3TOM Tabaunueit poyTep BbINOJHAET NepeHanpasaeHue

TpaduKa U3 ogHou ceTn (MHTepdeiica) B Apyryto ceTb.

Tab/MLa COCTOUT M3 CETEBbLIX MApPLIPYTOB M NpeaHa3HayeHa A9 onpeseneHna Hauaydllero Nyt nepesaym cetTeBblx naketos. Kaxpas

3anucb B TabavLe MapLpyTM3aLmMm cOCTOUT U3 NONEN:

e Llenb (IP-agpec M macka ceTu HazHayeHusn);

e Lnto3 (IP-agpec wnto3a), ecnv nakeT HeEObXxoANMO NepeaaTb Yepes LWALo3;
e MeTpurKa mapupyTa (npuoputeT MapwpyTa);

o UHTepodeiic.

Mpu oTNpaBKe ceTeBOro nakeTa, onepaLMoHHan cMcTtema CMOTPUT, NO KaKoOMy

MMEHHO MapLUPYTY OH LO/IXKEH 6bITb OTNpaB/eH,

OCHOBbIBAACh Ha Tabauue maplipyTnsaunmn. Kak npasuao, BbibrMpaetca Hanbosiee KOPOTKUIA (TO ecTb, C MEHbLUEN METPUKO) MapLUPYT U3 TeX,
KOTOpble COOTBETCTBYIOT agpecy nosyyatensa. Ocobbiit mapwpyT —0.0.0.0/0 uam mapwpyt «Mo ymonuaHUio» MMeHHO 3TOT MapLIpyT UCNO/b3yeTcs
AN OTNPaBKKM NaKeToB B CeTb MIHTepHET. ECAn HX OAMH U3 MapLLPYTOB HE NOAXOAMT, NAKeT YHUUTOXKAETCS, @ ero OTNpPaBMTe/0 BO3BpaLLLaeTcs
cootsetcTBytowee ICMP-coobuieHune. B 60nbWMHCTBE cayyYaes Tabanua mapLipyTM3aLmm 3anoHAETCA aBTOMATUYECKM, HA OCHOBE HAaCTPOeK

MHTepdericos. 3anuncy B Tabanuy moryT 6biTb A06aBAEHbI BPY4YHYIO B MeHI0 «Cemb =>
OnncaHue napameTpoB NpeacTaBneHo B Tabanue 2.5.1.

Tabnuua MapLpyTU3aLnn

Lene Winwos MeTpuka
0.9.0.0/0 100.79.74.133 20
100.79.74.128/29 20
192.168.0.0/24 0
192.168.1.0/24 o}

CmamuyecKue mapwipymel».

WHTepdelic
modem
modem
stal

lan

Puc.2.5.1. MeHto «Cmamyc — Mapwpymesi — Mapwpymel IPv4x». [pumep mabauyel mapwpymusayuu

Tabauya 2.5.1. OnucaHue noneli «Tabauya mapwpymusayuu»

Ne HassaHue nonsa OnucaHue

Tabanua mapLupyTusauum

1 Lenb IP-aapec n npeduKc ceT HasHavyeHus.
Lnto3 IP-appec wnto3a, NPUCYTCTBYET, €C/IN CETb HAa3HAYEHWA MOXET BbITb AOCTUIHYTa TOIbKO Yepes LW03.
3 | Metpuka MpropuTET MapLUpyTa, HEM MEHbLLE METPUKA — TEM BbliLLe NPUOPUTET MapLupyTa. 0 — MaKCHMabHbIN
npUopUTET.
4  UNHTepodelic MmA nHTepdeiica, Yepes KOTopbIi HEOBXOANMMO OTNPABAATL NAKETbI, YTO Obl OHU AOCTUMAN CETH,

YKa3aHHOU B Ko/IoHKe «Lienib».

2.5.2 Craryc — MapuwpyTbl — ARP

B meHlo npeacTasneHa tabavua ARP (puc.2.5.2). Tabaunua ARP (npoTokoia pa3pelleHuns agpecos) npeactasaseT U3 cebs Kal, B KOTOPoOM
XPaHATCA COOTBETCTBUA MeXKAy aApecammn KaHanbHoro yposHa (MAC) n agpecamu ceteBoro ypoBHs (IP). OnepaunoHHaa cucTema CoXpaHAaeT KoLl
ARP B onepaTMBHOM NaMATU, K3 MOXKET ANHAMUYECKM 0BHOBAATLCA C MOMOLLbO NpoToKona ARP.

OnucaHue NnapameTpoB NpeacTaBneHo B Tabamue 2.5.2.

Tabnuua ARP

IPv4 appec MAC appec CraTtyc
192.168.1.199 Be:ec:éd:4f:da:3l stale
192.168.1.2 6c:62:6d:FF:54:bc stale
192.168.1.120 f4:6d:04:ad:03:2b reachable

Puc.2.5.1. MeHto «Cmamyc — Mapwpymel — ARP»

18

WHTeppeiic
lan
lan

lan

. Mpumep mabauysi ARP



MICRODRIVE

Tabauua 2.5.1. Onucarue noneti «Tabauua ARP»
Ne HassaHue nonsa OnucaHue

Tabauua ARP

1 IPv4 IP-agpec xocTa.
MAC agpec dursnyeckuin agpec xocta.
3 CraTtyc AKTYanbHOCTb 3anucu B TabanLe. Bo3MoXKHble 3HaYeHuA:

stale — 3anucb yctapena;
reachable — 3anucb akTyanbHa.
4 NHTepderic NHTepdelic, Ha KOTOPoMm Bbl 0BHAPYKEH YKa3aHHbIN XOCT.
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2.6 Cratyc — DHCP

B meHto HaxoauTca Tabanua co CNMCKOM BblAaHHbIX apeHs, IP-aapecos (puc.2.6). ApeHaa IP-agpeca BbigaeTca cepsepom DHCP no 3anpocy
OT XOCTa B COOTBETCTBUM C NpoTokosiom DHCP (Dynamic Host Configuration Protocol). ApeHaa BblgaeTcs Ha onpeaeneHHoe Bpems, B 3aBUCMMOCTH
OT HacTpoekK cepBepa. Kpome IP-agpeca, cepsep DHCP moxeT BblgaBaTth M Apyrue napameTpbl — IP-agpec wnto3a, IP-agpec DNS n gpyrue
napametpsbl. HacTpoiiku cepsepa DHCP HaxoauTca B meHio «Cemo > DHCP/DNS».

OnuvcaHuWe NapamMeTpoB NpeacTasneHo B Tabavue 2.6.

ApeHabl DHCP

IPv4 appec MAC ampec Ums xocTa OcTaBweeca BPeMA apeHabl

152.168.1.120 f4:6d:04:ad:03:2b Kilin 8h 59m 30s

Puc.2.6. MeHto «Cmamyc — DHCP»

Tabauya 2.6. OnucaHue noneli «ApeHdbl DHCP»
Ne HassaHue nonsa OnucaHue

ApeHgbl DHCP

1 IPv4 appec IP-aapec xocTa, KoTopblit 6bin HasHaveH cepsepom DHCP u3 nyna IP-agpecos DHCP.

2 MAC agpec dursnyeckunin agpec xocta.

3 Mmsa xocTa CeTeBoe MMA XOCTa.

4 OcraBleeca Bpema apeHabl Bpems, No ncTteyeHnn KOTOPOro, XOCT A0JIXKEH OTNPABMTbL MOBTOPHbBIM 3anNpoc Ha nosyyeHue IP-agpeca.

Ecnu XocT He OTNPABMUT 3aNpoc cepBepy B YKa3aHHbIW MHTepBan, To IP-agpec MoXeT bbiTb Ha3HayeH
APYromy XocTy B CETU.

2.7 Cratyc — CUCTEMHDIN XKypHan

B MeHI0 HaxoaMUTCA CUCTEMHbIN XKypHan poyTepa (System Log) (puc.2.7). CUCTEMHDIN KYPHaAN — 3TO XPOHOIOTUYECKM YNOPAA0YEHHAR
COBOKYMHOCTb 3anucei pe3ynbTaToB AeATENbHOCTM NPOLLECCOB U AAPA ONEPALMOHHOM cUcTEMbI. CUCTEMHbIN KYPHAN UCMO/b3YeTCA A/1A aHaM3a
paboTbl ONEpPaLMOHHON CUCTEMbI C LLE/IbIO BbIIBJIEHUA BO3MOXKHbIX NP06/iem. CUCTEMHBIW }KYPHAN XPAHUTCA B ONEPATUBHOW NamATU U Nocie
cbpoca nuTaHUA ycTpolicTea ByAeT ouunLLeH. Pasmep CUCTEMHOTO KypHana MoKeT BbiTb MU3MEHEH B MeHI0 «Cucmema -> CucmemHblii #ypHaAn».
MapameTp «PuUAbTP» NO3BOAAET BbIGPATL PEXKMM OTOBPANKEHMA CUCTEMHOIO XKYpPHaia — CUCTEMHbIE COOBLLEHNA, annapaTHble COObLLEeHUA U BCe
coobueHus.

C nomolLpto KHonku «COXPAHUTD B ®AAJ1» MOKHO COXpaHUTb BCE 3aMMUCK XKypHaNa B TEKCTOBbIN $aitn ¢ UmeHem syslog-<modesns
ycmpolicmea>-<eepcus M0>.txt.

CUCTeMHBbIN XKypHan

OunbTp: CUCTEMHble COOBWEHWS g COXPAHWUTDB B ®AAN
22 Aug 2822 ©6:31:20 daemon.info dnsmasg-dhcp[1335] DHCPACK(br-lan) 192.168.1.120 f4:60:04:ad:03:2b Kilin <
22 Aug 2822 @7:08:25 daemon.info dnsmasg-dhncp[1335]: DHCPINFORM(br-lan) 192.168.1.120 f4:6d:04:ad:03:2b

22 Aug 2022 07:08:25 daemon.info dnsmasg-dhep[1335] DHCPACK(br-lan) 192.168.1.120 f4:6d:B4:ad:03:2b Kilin

22 Aug 2022 08:12:31 dasemon.notice netifd: Interface 'modem' is now down

22 Aug 2822 88:12:31 daemon.notice netifd: Interface 'modem' is setting up now

22 Aug 2022 ©8:12:31 daemon.warn dnsmasq[1335]: no servers found in /tmp/resolv.conf.auto, will retry

22 Aug 2022 ©8:12:31 daemon.info cm[749]: deactivate PDN: WdsConnectiocnHandle=0xe7bl8add

22 Aug 2022 08:12:31 daemon.info cm[74%9]: DISCOMNMECTED

22 Aug 2022 88:12:31 daemon.info cm[74%9]: activate PON({ipv4): SIM1, apn="internet.teleZ.ru"/""/""/none, WdsConnectionHandle=Bxe
22 Aug 2022 ©8:12:32 daemon.notice netifd: Interface 'modem’ is now up

22 Aug 2022 ©8:12:32 daemon.info dnsmasg[1335]: reading /tmp/resolv.conf.auto

22 Aug 2022 08:12:32 daemon.info dnsmasq[1335]: using local addresses only for domain test

22 Aug 2022 88:12:32 daemon.info dnsmasql[1335]: using local addresses only for domain onion

22 Aug 2022 @8:12:32 daemon.info dnsmasq[1335]: using lecal addresses only for domain localhost

22 Aug 2022 ©8:12:32 daemon.info dnsmasq[1335]: using local addresses only for domain local

22 Aug 2022 @8:12:32 daemon.info dnsmasq[1335]: using local addresses only for domain invalid

22 Aug 2022 08:12:32 daemon.info dnsmasql1335]1: using local addresses only for demain bind

22 Aug 2022 88:12:32 daemon.info dnsmasql[1335]: using local addresses only for domain lan

22 Aug 2022 ©8:12:32 daemon.info dnsmasg[1335]: using nameserver 95.1&67.167.95%53

22 Aug 2022 ©8:12:32 daemon.info dnsmasg[1335]: using nameserver 95.147.167.96%#53

22 Aug 2022 P8:12:32 daemon.info cm[74%]: CONMNECTED: ipv4=180.66.118.230/255.255.255.252, ipvé=/, mtu=1460

22 Aug 2022 08:12:32 dasemon.notice netifd: Network device 'wwan@' 1link is up

22 Aug 2822 08:12:32 wuser.notice firewall: Reloading firewall due to ifup of modem (wwan@)

Puc.2.7. MeHto «Cmamyc — CucmemHbIl HypHan»
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3 MeHio «Cuctema»

3.1 Cucrema — Cucrema

3.1.1 Cucrema — Cucrema — OCHOBHbIe HAaCTPOMKM

B mMeH10 HacTpamnBatoTCA OCHOBHbIE MapaMeTpbl CUCTEMbI BALLIEro YCTPOMCTBA, TaKMe Kak MMA XocTa, A3blk WEB-nHTepdeiica n yacosoi nosc
cucTeMHbIx Yacos (puc.3.1.1). KHonka « CUHXPOHU3UPOBATb» No3BoNseT CMHXPOHU3NPOBATb CUCTEMHbIE Yacbl YCTPOMCTBA C CUCTEMHbIMM
Yacamu Bawero MK nnm cmaptdoHa.

OnucaHuWe NapameTpoB NpeacTasneHo B Tabamue 3.1.1.

HacTpoiiku cucTeMbl

CucTemHoe epemMA 18:33:24 16 May 2020 CHMHXPOHW3WPOBATH

Yacogoit noAc  UTC v
Wma xocta  MICRODRIVE

A3bK | ABTO v

Puc.3.1.1. MeHto «Cucmema — Cucmema — OCHOBHble HACMPOUKU»

Tabauya 3.1.1. OnucaHue napamempos «Hacmpoliku cucmemsi»
Ne Ha3saHue nonsa OnucaHue

Hactpoiiku cuctembl
1 CuctemHoe Bpems OTobparkaeTca TeKyLLEe CUCTEMHOE BPEMS B ONePALMOHHON cucteme. CUCTEMHOE Bpems

cbpacbiBaeTcA Npy NepesarpysKe U MOXKeT 6biTb BHOBb 334aHO BPYYHYO — C MOMOLLbIO KHOMKK
«CUHXPOHU3UPOBATb» nnun aBTomatuyeckn Yyepes NTP npoToKon (cm. HacTpolikn NTP-KiveHTa).

2  Yacosoi nodc Bbl6op YacoBoro nosAca A1 CUCTEMHBbIX YacoB.
3 Mma xocTa CeTeBoe MMA xocTa.
A3bIK Bbi6op f3blka gna WEB-uHTepdeiica. Bo3MOXKHble 3HaYeHUsA:

ABTO — aBTOMaTMYECKOE OMNpeae/ieHuns A3bika U3 3anpocoB Beb-6paysepa;
Pycckuit (Russian) — pycckuii a3biK;
English — aHrnnnckuin A3bIK.

3.1.2 Cucrema — Cucrtema — CUCTEMHbII XKypHan

B meHto HacTpanBatloTCAa NapameTpbl BeAEHUA CUCTEMHOTO XKYPHaANa, a TakKe NapameTpbl YA3ANEHHOTO KypHanuposaHua (puc.3.1.2).
YaaneHHoe KypHanMpoBaHMe — MeXaHM3M nepesayu 3anmcert CUCTEMHOTO KyPHaNa Ha yAaNeHHbIN cepBep No NpoToKoay SysLog B peasibHOM
BPEeMEHM, B KQUecTBe TPAaHCNOPTHOIo NpoToKona BbicTynaet UDP nan TCP.

OnncaHne napameTpoB NpeacTaBneHo B Tabanue 3.1.2.

CHUCTEeMHbINA WypHan
BKAWUMTL yaaneHHoe wypHanuposaHwe [

IP agpec cepsepa CHCTEMHOID HypHana (IPv4)

MopT cepsepa CHMCTEMHONO MypHana 514

NpoToKON cepsepa CHUCTEMHOrD XypHana  UDP =

NPEQUKE CUCTEMHEIX COOGWEHNA

PasMmep CHCTEMHOrD MypHana | &4 Kub, (64-1824)

Puc.3.1.2. MeHwo «Cucmema — Cucmema — CucmemHbil #ypHan»
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Tabauya 3.1.2. OnucaHue napamempos « CucmemHbIl HypHan»
Ne ' HassaHue nonsa OnucaHue

CUCTeMHbII KypHan

1 BkntounTb yoaneHHoe BK/110UnTL/OTKAOUYMUTD OTMPABKY CMCTEMHBIX COOBLLEHMI Ha yAaNeHHbI cepBep SysLog.
KYpPHanMpoBaHue

2 IP appec cepBepa cuctemHoro 3apaertca IP-agpec cepBepa CUCTEMHOIO KypHana.
KypHana

3 MopT cepsepa cuctemHoro 3agaeTca NopT cepBepa CUCTEMHOTO XypHana.
KypHana

4 MpoTokon cepsepa Mpotokon TCP nam UDP ana nepesaym CUCTEMHbIX COOBLLEHNIA.
CMCTEMHOTO KypHana

5 MpeduKc cncteMHbIxX MpeduKc NoNb30BaTENIbCKOTO TEKCTA B NOTOKOBbLIX CUCTEMHbIX COOBLLEHUAX.
coobLeHni

6  Pasmep CMCTEMHOrO »KypHana Pasmep onepaTMBHOM NamaTu (B KnnobaiiTax), BblaeeHHON 418 BeAeHUA CUCTEMHOTO KypHana.

3.1.3 Cucrema — Cucrema — CUHXpOHU3aLUNA BpeMEHMU

B meHto HacTpamBatoTca napameTpbl NTP-knveHTa n NTP-cepsepa (puc.3.1.3). NTP (Network Time Protocol) — ceTteBoit npoTokon ans
CUHXPOHWU3ALMW BHYTPEHHMX YacOB YCTPOWMCTBA C UCNO/Ib30BAHMEM CETEN C NepeMeHHOM NaTeHTHOCTbo. NTP ncnonbayeT gaa csoeit paboTsbl
npoTtokon UDP. CuHxpoHU3auma spemeHn NTP npoucxoauT B TeueHMe onpeseneHHoro nepuoaa BpeMeHu 1 BKAtoYaeT B ceba nepegayy nakeTos
NTP no cetu. MakeTbl NTP cogeprkaT METKM BPEMEHM, KOTOPbIE BK/IOYAOT 0OpaseL, BpEMEHU KaK OT KAWEHTa, TaK U OT CepBepa, Y4acTBYOWMX B
CUHXPOHU3ALUM BPEMEHMU.

OnucaHue napameTpoB NpeacTaBneHo B Tabanue 3.1.3.

CHMHXPOHM3aUMA cMcTeMHoro BpeMeHn (NTP)

BKNHUNTE NTP KNNeHT

BrnwunTe NTP cepeep [

Cnucox NTP-cepeepos  ©.pool.ntp.org %]
1.pool.ntp.org =]
2.pool.ntp.org ]

Puc.3.1.3. MeHto «Cucmema — Cucmema — CUHXPOHU3AUUA 8pemeHU »

Tabauya 3.1.3. OnucaHue napamempos « CUHXpPOHU3aUUA cucmemHo2o epemeHu (NTP)»
Ne ' HassaHue nonsa OnucaHue

CUHXpOHU3aLua cuctemHoro spemeHn (NTP)

1 Bkntountb NTP kKnneHT BK0UUTL/OTKAOUNUTL CUHXPOHU3ALMI0 BHYTPEHHUX CUCTEMHbIX YacOB C CEpBEPaMM TOUYHOTO BPEMEHMU
no npotokoay NTP.

2 Bkatountb NTP cepsep Pa3pelunTtb/3anpeTnTb YCTPOMCTBY BbICTYMATb B PO/IM CEPBEPA TOYHOTO BPEMEHM.

3 Cnucok NTP-cepsepos Cnucok IP-agpecoB nnn JOMEHHbIX UMEH CepBepPOB TOYHOTO BPEMEHMU.
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3.2 Cucrema — YnpasneHue

3.2.1 Cucrema — YnpasneHue — Maponb
B MeHI0 peann3oBaHa BO3MOMXKHOCTb 33aTb (CMEHUTb) Naposib OT YY4ETHOW 3anucu «root» (puc.3.2.1). Maponb 3anpawnsaeTca npu

noaKAto4YeHUM K ycTporictay Yyepes WEB-uHTepdeiic nnm SSH.
[ns Toro uto 6bl 334aTh Naponb, BBeauTe B nose «HoBbii Maponb» 1 «MoaTBepANTL Maponb» COOTBETCTBYOLWMI NAapoab. a8 TOro YTo

6bl CHATb NapoAb, BBeAWTe B nose «TeKywmii Maponb» yCTaHOB/EHHbIM Naponb, a noasa «Hosbli Naponb» n «MoaTsepAnUTb Maponb» ocTasbTe

nyctbimun. Haxkmute kHonky « CMEHUTb».

Monb3oBaTtenb "root”

Texkywnid Napons =4

@

Hoseld Maponb

@

MoaTsepanTb Maponb

CMEHUTbH
Puc.3.2.1. MeHto «Cucmema — YnpasneHue — [laposnb»

3.2.2 Cucrema — YnpasneHue — WEB [octyn (HTTP)

B meHIo HacTpaunBatoTca napameTpbl BcTpoeHHoro WEB-cepsepa (puc.3.2.2). WEB-cepBep obecneumBaeT A0CTyN K YCTPOMCTBY
nocpeactsom HTTP (Hyper Text Transfer Protocol) npotokona. OTknroueHne WEB-cepBepa npusegeT K NoTepu 4,0CTyNa K ycTpoctey no HTTP
npotokony. MNpu HeobxoaMmocTH, B Lensax 6e30NacHOCTN, MOXKHO CMeHUTb NopT Beb-cepsepa. WEB-cepsep paboTaeT Ha Bcex IP-agpecax

YCTPOWCTBA, T.€. NPOC/YLUIMBAET BCE MHTEPENCHI.
OnucaHue napameTpoB NpeacTaBneHo B Tabanue 3.2.2.

WEB Ooctyn (HTTP)

BHNHMUTE

NopT |80

Puc.3.2.2. MeHto «Cucmema — YnpasnerHue — WEB fjocmyn (HTTP)»

Tabauya 3.2.2. OnucaHue napamempos « WEB flocmyn (HTTP)»

Ne HassaHue nonsa OnucaHue

WEB aoctyn (HTTP)

1 Bkntountb Britountb/OTKNt0uMTL WEB-CcepBep.

2 T[lopt TCP-nopt, KoTopbli npocaywnsaetr WEB-cepsep.

3.2.3 Cucrema - YnpasneHue — SSH focryn

B MeHI0 HacTpauBatoTca NapameTpbl BCTpoeHHoro SSH-cepeepa (puc.3.2.3). SSH-cepsep obecneumBaeT fOCTYN K YCTPOWCTBY NOCPEACTBOM
SSH (Secure Shell) npoTokona. B HacTpoiKax MOXHO 3a4aTb NopT U/unam nHTepdeiic, KotTopslin byaet npocaywmsaTb SSH-cepsep. Ana wnpposaHus
MCMONb3yeTcA aBTOMAaTUYECKM CreHepMpoBaHHbIN KoY, Kato4 byaeT reHepmMpoBaThcA 3aHOBO NPY KaxK40M rnepesanycke ycTpoicTea.

OnucaHue NapameTpoB NpeacTaBneHo B Tabamue 3.2.3.

SSH JocTtyn

BKNWOUMTE
WHTepdeidc | Nwboi

Nopt 22 (0-65535)

Puc.3.2.3. MeHto «Cucmema — YnpasneHue — SSH flocmyn»
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Ne HassaHue nonsa
SSH Aoctyn

1 Bkntountb
2 NHTepdelic

3 Mopt

Tabauya 3.2.3. OnucaHue napamempos «SSH ocmyn»

OnucaHue

BkatounTtb/OTKAOUUTL SSH-cepBep.

IP-agpec nHtepdeiica, KoTopblit Npocaywneaet SSH-cepsep. Bo3MoKHble 3HaYeHUsA:
Noboii — Bce IP-agpeca B cucteme b6yayT NPOCAYLINBATLCA;

<Umsa nHTepdeiica> — TobKo IP-agpec ykazaHHOro nHTepdenca byaeTt NpocaywmnBaTbCs.
TCP-nopT, KoTopbIN npocaywmnsaeT SSH-cepsep.

3.2.4 Cwucrema - YnpasneHue —SMS

B meHto HacTpausatoTca yHKUUKM «SMS ynpasnenue» (puc.3.2.4.1) n «SMS-wnwo3» (puc.3.2.4.2).

3.2.4.1Cucrema — YnpasneHue — SMS — SMS YnpasneHue

MpuHLMN ynpaBneHUs YCTPOMCTBOM 3aKNtoHaeTcA B oTnpaske SMS coobLueHul ¢ COOTBETCTBYIOLLE KOMaHA0M Ha TenedpOoHHbIV Homep
aKkTMBHoW SIM-kapTbl. ECiM KOMaHAa BepHanA, poyTep BbINONHUT ee U OTNPaBUT OTBETHOE COObLLEHME, @ B CUCTEMHOM XKypHane byaeT caenaHa
COOTBETCTBYIOLWAA 3anucb. [1a ayTeHTUdMKaLMm coobLeHniA, B HACTPOIMKax cneayeT npeasapuTeNbHo A06aBuTb TenedoHHbI Homep
oTnpasuTens. na pabotbl yHKUMM «SMS-YnpasneHue» J0KHbI ObiTb BbINO/IHEHBI CAEAYOWME YCIOBUA:

e BcTpoeHHbIl LTE-moaem A0NKEH 3aperncTpupoBaThca B r0/I0COBON CETU onepaTopa. HekoTopble onepaTopbl MOTYT MCNO/b30BaTh CETU
2G/3G B Ka4yecTBe roJ10COBOI CETU, B 3TOM C/lydae He cneayert 3anpellatb paboTy Mogema B 3TUX CeTAX;

o TapudHbIN NNaH JOMKEH NOAAEPHKMBATb F0/10COBbLIE BbI30BbI, @ TaKKe 0TnpaBky SMS coobuieHnit;

o [10N0XNUTENbHBIN BanaHC Ha IMLLEBOM CYeETe.

O6wumit popmat KomaHa,:

<Mmsa KomaHabI> [<aprymeHTbI>]

MMA KOMaHAb!I M apryMeHTbl He LO/IKHbI COAepKaTb 3arnaBHbIx OyKB. KoMaHAbl M aprymeHTbl pasgenstoTcsa npobenamm.
OnuncaHue napameTpoB NpeacTasneHo B Tabauue 3.2.4.1a.
OnuncaHne SMS-KomaHg, npeacrasneHo B Tabauue 3.2.4.16.

SMS YnpasneHue

BKNHWUUTH

CNMCOK TENedoHH:X HOMEPOE | +790212233445 )

+790212233446 [

Puc.3.2.4.1. MeHto «Cucmema — YnpasnerHue — SMS — SMS YnpasneHue». [Tpumep HacmpolKku

Ne HassaHue nonsa
SMS YnpasneHue

1 Bkatountb
2 CnucoK TenedoHHbIX HOMepoB

Tabauya 3.2.4.1a. OnucaHue napamempos «SMS YnpasneHue»
OnucaHue

BK/0UnTL/OTKAOUMTL YripaBieHue yepes SMS.
CrnucoK foBepeHHbIX TesepOoHHbIX HOMEPOB MOBU/IbHbBIX aDOHEHTOB B MeXAyHapoaHoOM dopmate
CHTXXXXXXXXXXD .
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Ne ' 3anpoc (komaHaa)

1 info

2 modem status

3 modem info

4 modem slot [<num>]

5 iface <name>

IlpuMep :
iface modem
iface 12tp

6 iface <name> up

7 iface <name> down

Mpumep oteeTa

Host="MICRODRIVE"”
Model="Tandem-4GX"
Ver=17.8.14
UpTime=0day, 13:21
Mem=27/122 MB
Load=0.02 0.14 0.09

SIM1=REGISTERED, HOME
PLMN=25020 Tele2
Cid=901B4503

Lac=D510

Band=LTE BAND 3
Rssi=-59/89%

Rsrp=87

Rsrg=-13

Sinr=16
ConnectIPv4=10.70.15.3

TYPE=EC25
Revision=EC25EUGAARO6AQ3
IMEI=865544003366702
SIM=1/1
IMSI=250207792022203
“ROSTELECOM”

modem slot 1

OK

modem=up

Uptime=0 day, 14:30
IPv4=100.71.160.50/29
MAC=fa:fe:le:c0:11:2d
MTU=1500

Tx=3.10 MB

Rx=4.04 MB

iface modem up
OK
iface 12tp down

OK
25

Tabauya 3.2.4.16. OnucaHue SMS KomaHO
OnucaHue

3anpocuTb COCTOSAHUE M OCHOBHYIO MHOOPMALIMIO O CUCTEME.

Host — nma cucremsl;

Model — mogenb poyTepa;

Ver —Bepcus M0O;

UpTime — Bpems paboTbl C MOMEHTA Nepesarpysku;
Mem — 06bem 3aHATOM namatn RAM/Bcero namaTtn RAM;
Load — cpeaHAa 3arpy3ka cuctembl.

3anpocuTb COCTOAHME NOAKAOYEHUA K MOBUNBbHOW CEeTU.

SIM1/2 — cTaTyc perucTpaLmm B ceTu 1 Tekyuaa SIM-kapTa;
PLMN — naeHTMdUKaTOP U MMA ONepaTopa;

Cid - wuaeHtTuduKaTop coTbl (cekTopa);

Lac — Ko /I0KaNbHOM 30Hbl (B 3G) MK KOA, 30Hbl
oTcnexusaHus (B LTE);

Band — TeKyLMIA YaCTOTHbIN AManasoH;

Rssi —ypoBeHb curHana B 4bm v npougeHTax;

RSIp — MOLLHOCTb NMUNOTHBIX CUTHANoB B ABbm (B LTE);
Rsrq — KayecTBO NWUAOTHbIX cUrHanos B Ab (B LTE);

Sinr — oTHoweHue curHan/wym B Ab (8 LTE);

Rscp — MOLLHOCTb NMPUHATOFO CUrHana B ABm (B 3G);

Ecio — oTHoweHwue Hecywas/wym ab (B 3G);
ConnectIPv4 - |P-agpec, BblgaHHbI ONepaTopom npwm
NOAKNIOYEHUMN, eCIN NOAK/IOYEHNE OTCYTCTBYET BbIBOAMUTCA
disconnect.

EC/iM BCTPOEHHbIM MOAEM NOAAEPMMBAET arperawumio 4acToT, TO
OTMPaBAATCA NAaPaMeTPbl TO/IbKO A/17 OCHOBHOM YacTOTbl
(coTbl).

3anpocutb MHbGopmauuto 06 LTE-mogeme.

TYPE — T1n LTE-mogema;

Revision —Bepcua N0 LTE mogyns;

IMEI — MeXAYyHapoaHbli YHUKaNbHbIM naeHTuduKaTop LTE-
MoAEeMa;

SIM - tekywas SIM-kapta/Koanuectso SIM-KapT;

IMSI — meXAyHapoaHbIN NAEHTUDUKATOP MOBUIBHOTO
aboHeHTa 1 UMA NpoBanaepa.

Bbi6bpaTtb SIM-KapTy.

<num> — He ob6fA3aTenbHbINM NapameTp — Homep SIM-kapTbl (1
unu 2). Ecnn aprymeHT <num> He yKa3aH, poyTep nepekntoumnTcs
Ha apyryto SIM-kapTy.

3anpocuTb cTaTyc MHTepdenca.
<name> — uMA nHTepdeica.

llepBasi cTpouka — WMMA U CTATyC MHTepdeica, BOSMOKHbI
3HayeHusa up, down, connecting;

Uptime — Bpema paboTbl MHTEPDENCA C MOMEHTA
NOAKNIOYEHNS;

MAC — du3nyecknin agpec uHtepdeiica;

MTU — pasamep MTU uHTtepdeiica;

Tx — 06bem oTnpaB/ieHHOro Tpaduka Yepes UHTepodeiic;

Rx — 06beM NpUHATOro Tpaduka yepes nHtepdeiic.

3anyctutb/lMepe3anycTutb MHTepdeic.
<name> — uma uHTepdeiica.

OcTaHoBUTb UHTEPdENC.
<name> — uma uHTepdeiica.
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8 iface <name> enable iface 12tp enable BK/tounTb aBTO3anycK nHTepdeiica nocae cbpoca NUTaHUA.
<name> — ums UHTepodenca.
OK
9 | iface <name> disable iface lan disable OTK/IIOUMTb aBTO3anyCK MHTepdelica nocne cbpoca NUTaHMA.
<name> — UmsA UHTepodeica.
OK
10 wifi on wifi on Bkatountb WiFi cetu.
OK
11 wifi off wifi off Otkaountb WiFi cetu.
OK
12 reboot reboot Mepesarpy3utb poyTep.
OK

3.2.4.2 Cuctema — Ynpasnenue — SMS - SMS LWino3

MpuHLMN paboTbl GyHKUMKN «SMS-LLAIO3» 3aKNt0YaeTcA B Nepecblnke BXOSALWMX SMS coobLieHunit Ha yKa3aHHbI Homep MobuabHOro
aboHeHTa. [LoNONHUTENbHO BO3MOXKHO 3a4aTb TenepoHHble Homepa MObUIbHbBIX abOHEeHTOB, SMS-coobLWweHUs OT KOTOPbIX HeobxoaMMOo
nepecbinatb. Ana pabotbl pyHKLUMM «SMS-LLUNIO3» [,0MKHBI ObITb BbINOJIHEHBI YCN0BUA U3 NYHKTa 3.2.4.1.

OnuncaHne NapameTpoB NpeacTaBneHo B Tabavue 3.2.4.2.

SMS Lnto3
BKNRUNTB
CNUCOK TenedoHHEX HOMEPOE (OTI'II’JaBHTEﬂh) ﬂ
TenegoHHud Homep (MonyuaTenb) | +790212233446
Puc.3.2.4.2. MeHto «Cucmema — YnpasneHue — SMS — SMS LLnto3». Mpumep HacmpolKu
Tabauya 3.2.4.2. OnucaHue napamempos «SMS LLinaro3»
Ne ' HassaHue nonsa OnucaHue
SMS LWnto3
1 Bkawountb BK10UNTL/OTKAOUUTL NMepecbinky SMS-coobLeHNA.
CnucoK TenedoHHbIXx HomepoB  Cnucok TenedoHHbIX HOMepPOoB MObU/IbHBIX ABOHEHTOB, SMS-cO06LWEHUA OT KOTOPbIX HE06X0AMMO
(OTnpasuTensb) nepecbinaTb. Ecnv nocne nycroe, To nepecbinatotca SMS-coobuieHns oT Bcex aboHEHTOB.
3 | TenedoHHbI HOMmep TenedoHHbIN Homep MobUIbHOro aboHeHTa, Ha KOTOPbIN HeobxoanMMO nepecbinate SMS-coobuieHue.
(Monyvatensb)
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3.3 Cucrema — lNpowmnska

B meHI0 peann3oBaHa BO3MOMXKHOCTb C6pOCa HACTPOEK YCTPOWCTBA Ha 3aBOACKME 3HAUYEHUA, COXPAHATL U 3arpyXKaTb Pe3epBHYIO KONuio
dainos KoHduMrypauum (pmc.3.3.1), a TakKe BO3MOXKHOCTb 06HOBNEHMA NPOrpammHoro obecnedyexms (puc.3.3.2).

3.3.1 Cucrtema — NpowwuskKa — PesepsHoe KonuposBaHue / BocctaHoBNEHME

[ns cbpoca HacTpoeK ycTponcTBa HaxkmuTe KHonky «BbIMOJIHUTb CBPOC» n ooxKanTech Nepesarpysku ycTpomncTaa.

[Nns coxpaHeHMA Konuu KOHOUTypaLmMm yCTPOMCTBa HaxkmuTe KHonky «3ATPY3UTb APXUB», nocne aToro Baw nHTepHeT-6pay3ep
BbIMOJIHUT CKaYMBaHWe apxMBa B CBOO pabouyto nanky. CoxpaHeHHbIN apxmB npeactasaset coboi dain c umeHem «backup-<modens
ycmpolicmea>-<eepcus [10>.tar.gz».

[na BoccTaHOBAEHUA KOHOUTYPALMM YCTPOMCTBA BblibepeTe COOTBETCTBYOWMIN aiin 1 HaxmuTe KHonKy «3ATPY3UTb». Cuctema nposeput
apXMB Ha KOPPEKTHOCTb M 3aMyCTUT NPOLLECC BOCCTAHOBAEHUA KOHOUIypaL MK ¢ nocieaytoLeli nepesarpysKkoin ycTpoicTea. Bpemsa BocctaHoOBAEHUA
KOHUrypaLMm He NpeBbIIAeT 2 MUHYT.

KoHourypaumm pasHbix Bepcuii MO He COBMECTMMbI MeXay cobo.

PesepBHOe KonupoBaHWe / BoccTaHOBNEeHUe

BOCCTAHOBWTE KOHQMrypaumke (*.backup) BbiGepuTe daiin | dalin He BwbpaH SATPY3UTb

Co30aTh pe3epBHYN KONWK SArPY3UTh APXWB

CGpOCHTE Ha 3HaUEHWA NO YMONUaHWm BbIMONMHUTE CEPOC

Puc.3.3.1. MeHro «Cucmema — [powueka — PezepeHoe KonupoeaHue / BoccmaHogneHue»

3.3.2 Cucrema — Npowmnska — O6HOBUTb NPOLLUNBKY

[ns 06HOBNEHUA NPOrPamMHOro obecneyeHus BbibepeTe COOTBETCTBYOWMIA Ppaitn-06pas n Haxkmute KHonky «YCTAHOBUTb» (puc.3.3.2).
[anee cuctema npeasioxRMT NPOBEPUTb KOHTPOJIbHYO cymmy daina-obpasa. Haxkmute «>».

Mocne o6HOBNEHMA NPOrPaMMHOro obecneyeHns onepaLMoHHasa CUCTEMA 3aMnyCTUTLCA aBTOMATUYECKN. Bpema 06HOBIEHNA NPOLUMBKU
3aHUMaeT 2-3 MUHYTbI.

O6GHOBUTbL NMPOLUNBKY

06pa3 (*.bin) Bbibepute aitn | Qalin He B6I6pPAH YCTAHOBUTb

Puc.3.3.2. MeHro «Cucmema — lpowuska — O6HO8UMb MPOWUBKY»

He oTkntoyaiTe nutaHue ychOﬁCTBa BO BpemMA 0bHOBNEHUA nporpammHoro obecneyeHus.

Mocne o6HOBNEHWA NPOrpPaMMHOro obecrneyeHuns Bce HAaCTPOMKM yCTpoiicTea byayT cOpoLLIeHbl Ha 3aBOACKME 3HAUYEHUA.
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3.4 Cucrema — lNepesarpyskKa

B MeHI peann3oBaHa BO3MOXHOCTb BbINOAHWUTL Mepes3arpysKy OnepauMOHHON cucTembl ycTpoiictea (puc.3.4). Bpems nepesarpysku
coctasnaet 30-60 cekyHA,.

Mepe3arpyska

Mepe3arpysnTs ONEPALMOHHYI CMCTEMY BALErD YCTPORCTBA?

BbINOJIHWUTE NMEPE3ATPY3KY

Puc.3.4. MeHto «Cucmema — lNepe3zazpy3ka»
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4q MeHio «CeTb»

4.1 CeTtb — CeTeBoM mocT

B MeHI0 HaxoauTCA pasaen npeAHasHaYeHHbIN AnA HAacTPOMKK nHTepdelica ceTeBoro mocta — «lan».

CeteBoli mocT (bridge) — ceTeBoe ycTpolicTBO BTOPOro (KaHa/ibHOro) yposHa mogenu OSI. CeTeBol MOCT NpefHa3HayeH ana obbegmHeHus
UHTepdENCoB Ha KaHaIbHOM YPOBHE B €iMHYIO CeTb. [0 ymonuaHuio, mocT «lan» o6beanHsaeT kKaHanbl Wi-Fi u Ethernet.

B HacTpoiKax MoXKHO cMeHUTb IP-aapec nHTepdeiica mocTa u macky noacetu. Mo IP-agpecy cetesoro mocta 6yaet goctyneH WEB-
nHTepderic poyTtepa 13 npoBogHol cetn Ethernet n 6ecnposogHoit cetn Wi-Fi. CocTosHue nHTepdeiica MoXKHO OTCaeXnBaTb B MeHtlo «Cmamyc =
Unmepdpelicoi».

OTKNtoYeHUe MHTepdenca MOXKET NPUBECTM K NOTEpPe A0CTyNa K ycTpoicTey Yepes Ethernet nunn Wi-Fi.

Pasaen cocTouT u3 aByx Yacteli — «OCHOBHble HAacTpoiiKu» (puc.4.1a) n «HacTpoiikn meKceteBoro aKpaHa» (puc.4.16). OnucaHue
napameTpoB npeAacTassieHo B Tabanue 4.1.

WMHTepdeiic cetesoro mocra “lan™

OCHOBHbIE HACTPOiiKK HacTpoiiKn MEXCETEBOr0 3KpaHa

BKNHWUUTH
MpoTokon  CTaTwdeckuil agpec v
Apopec  192.148.1.1
MacKka Ce8TW | 255.255.255.0 &
UnpoxoBewaTenbHuA agpec | ABTO
MeTpuka |0 (8-168)

Co6CcTEEHHNE DNS cepeepa [l

MAC appec | ABTO

MTU 1508

Puc.4.1a. MeHto «Cemb — Cemesoli mocm». Bknadka « OCHO8Hble HACMpPOUKu »

WHTepdeiic cetesoro mocrta “lan

OCHOBHbE HACTPOMKKM | HAacTpOAKM MEXCETEBOrO 3KPaHa

HasHauWTb 30HY ceTeBoro 3xkpaHa @ lan: lan
vpn: 12tp ovpn
O [wan: modem stal

() He onpedeneHo
Puc.4.16. MeHto «Cemb — Cemesoli Mmocm». BKnadka «Hacmpoliku mexccemesozo sKpaHa»

Tabauya 4.1. OnucaHue napamempos «MHmepgelic cemesozo mocma lan»
Ne | HassaHue nonsa OnwucaHue

UHTepdeiic ceTeBoro mocra «lan». OCHOBHble HaCTPOMKMU

1 | Brawouutb BrAtounTb/OTKAOUYUTL MHTEPDEIC.

2 MpoTokon Cnocob Ha3sHayeHus nHTepdelicy IP-napameTpos. Bo3moxkHble 3HaYeHuA:
OTCyTCTBYET — MHTEpdeic paboTaeT 6e3 IP-aapeca n GYHKLMOHMPYET TO/IbKO A1 06begUHEHNA
CermeHTOB ceTel;
CraTuueckuii agpec — Bce IP napameTpbl 334at0TCA BPYYHYHO B COOTBETCTBYIOLLMX MOAX.

3 Appec IP-agpec nHtepdeiica. [lonkeH 6bITb 334aH B COOTBETCTBUM C 06LLENPUHATBIMM NPABUIAMMU
pacnpegeneHuna ceTeBbiX aapecos.
4 Macka butoBasa macka noacetn. Macka npegHasHadeHa gasa onpegeneHuma no IP-agpecy agpeca noacetu m

29



MICRODRIVE

agpeca y3na.
5 LLinpoko-BelaTenbHbln agpec | IP-agpec ana nepegayun WMPOKOBELLATE/IbHBIX MAKETOB B CETb. Bbluncnaetca aBTomatuyecku ms IP-
agpeca U Macku NoaceTn Uau 3agaeTtca BpyyHyto. Jna agpeca 192.168.1.1 u macku noaceTtu
255.255.255.0 3HaYeHWe WNPOKOBeLLLaTe/IbHOro aapeca byaer 192.168.1.255.

6 MeTpuka MpuopuTeT MapLLpyToB Yepes MHTepdenc B TabanLe mapLlpyTu3aumnn. 3HayeHne 0 — MaKCMManbHbIN
npuopwmTerT.

7 CobcTBeHHble DNS cepBepa [o6asuTtb IP-agpeca DNS cepsepos.

8 MAC agpec dusnyecknin agpec nHtepderica. Ecnm He 3agaH, agpec byaert creHepMpoBaH aBTOMATUYECKU.

9 MTU MTU (Maximum Transmission Unit). MapameTp onpeaenseT MakcMManbHbI pa3mep nakeTa AaHHbIX

yepes 3ToT UHTepdelic, KoTopbli byaeT nepesaBaTbea 6e3 dparmeHTaLmm.
WHTepdeiic ceteBoro mocrta «lan». HacTpoiku mexkceTeBoro akpaHa

1 | Has3HauuTb 30HY CETEBOrO 30Ha MEeXKCeTeBOro 3KpaHa, K KOTopoW byaeT NpUKpensieH nHTepdeiic. PEKOMEHAYETCA UCMO/b30BaTh
3KpaHa 30HY «lan». HacTpoiKu 30H Haxo4uUTCA B MeHI0 «Cmamyc - Mexccemeeoli SKpaH».

30



MICRODRIVE

4.2 Cetb — Wi-Fi
4.2.1 Cetb- Wi-Fi— O6bwue

B meHto HaxoauTcA pasaen npegHasHayeHHbIW AN HAacTPOMKM npuemonepeatimnka 2.4 . IT1 HaCTPOMKM ABAAIOTCA 0BWMUMM ANs BCeX
6ecnpoBoaHbIx ceTent (pmc.4.2.1a,6). Pazgen cocTout n3 aAsyx yacteit «OCHOBHbIE HACTPOKU» (prc.4.2.1a) 1 «AonoNHUTENIbHbIE HACTPOKNY
(pnc.4.2.16).

OnncaHue napameTpoB NpeacTaBneHo B Tabanue 4.2.1.

Papuo 2.4 TTy

OCHOBHblE HACTPORKM  [lOMONHWTENSHLIE HACTPOMKN

BKNWUUTE

PexuM  802.11bgn v
Kanan  CH1D v
lMpuHa kaHana 20MMy =

W3onnpoBaHHee SSID ()

Puc.4.2.1a. MeHro «Cemb — Wi-Fi — Obujue». BKnaoka « OCHO8Hble HacmpoUKu»
Pagwo 2.4 Ty

OCHOBHBIE HACTPOAKKM  [ONONHWTENLHbE HACTPORKK

OocTynHsle Kadanel  CH1-13 v
MOWHOCTE MepefaTuMka  100% v
WHTeBan maska (Beacon) 100 (26-1024)
WHTepsan DTIMN 1 (1-5)
Mopor ¢parmedTaunn 2346 (255-2344)
Mopor RTS 2347 (1-2547)

KopoTkaa npeambyna [

BrnwunTe Short Slot

HenpepbiBHaa nepepada (Tx Burst)
WHTepean GI  KopoTkwi v

PesnM padoTs 802.11n  CMewaHHd pexuMm (802.11bgn) v

Puc.4.2.16. MeHto «Cemo — Wi-Fi — Obwue». BKnadka «JonoaHumesnsHole HACMpoUKu»

Tabauya 4.2.1. OnucaHue napamempos «Paduo 2.4 Ty»
Ne ' HassaHue nonsa OnucaHue

Papuo 2.4 [Tu. OCHOBHbIe HAaCTPOMKMU

1 Bkatountb BrAtounTb/OTKNIOUUTL NpUemonepeaaTyunk. NMpremonepeaaTymk AoMKeH 6biTb BKAOYEH Ana paboTsl
6ecnpoBoOAHbIX CETEN.
2 MpoTokon Bbibop cTaHAapTa cBA3M. BO3MOXKHbIEe 3HaYeHuA:

802.11bgn — ogHOBpeMeHHas paboTa npuemonepeaaTymka B cTaHgapTax ceAsm IEEE 802.11b, IEEE
802.11g, IEEE 802.11n. CtaHgapTs! IEEE 802.11b, IEEE 802.11g cumuTatotcs ycrapeswmmmn. Ecam B
6ecnpoBoOAHOM CETU ecTb YCTPOMCTBA, paboTatowme B 3TUX CTaHAAPTaX, 3TO NPUBEAET K CHUMKEHUIO
3 dEKTUBHOCTM Nepesayn AaHHbIX B 3TOW CETU MeXK Ay YCTPOMCTBamMM cTaHaapTa IEEE 802.11n;
802.11b — paboTta npuemonepegaTymka B ctaHaapTe ceasu |[EEE 802.11b, ycrapeBLunin ctTaHaapT.
CkopocTb a0 11 M6éut/c;

802.11g — pabota npremonepeaaTinka B ctaHaapre ceasm IEEE 802.11g. CkopocTb A0 54 M6uT/c.
CoBmecTtum c IEEE 802.11b;

802.11n — pabota npuemonepeaaTinKa B ctaHgapTe caasu IEEE 802.11n. Ckopoctb ao 300 M6éuTt/c.

3 KaHan Bbl6Op YacTOTHOro KaHana. B pexxnume «ABTO» poyTep BblIOMPAeT HaumeHee 3arpyeHHbI YacTOTHbIN
KaHan. ABTOMaTUYeCcKunit BbIbop KaHana paboTaeT ToNbKO Npu 3anycke 6ecnpoBoAHOM CeTH.
4 LLInpnHa KaHana BbI6Op WMpPUHBI KaHaa. BO3MOXKHbIe 3HAaYeHUA:

20MTry, — wnpuHa KaHana pasHa 20 MTu (pekomeHayeTca), MakcumanbHas ckopocTb Ao 150 M6éut/c;
20/40MTly — wupuHa KaHana BbIGMpaeTca aBTOMaTUYeCKM, NpeanouTutesibHo 40 MIL, makcMmasibHas
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5

6

PacwwupeHue kaHana

M3onmpoBaHHble SSID

cKopocTb 4o 300 M6éuT/c;

Mpu ycTaHOBKe 3HaYeHnA «20/40Mrlu», 6ecnpoBoAHas CeTb 3aHMMAET NOUYTU BECb YaCTOTHbIN
OmanasoH 2.41TL, YTo MOXKEeT HEraTUBHO CKa3aTbCA Ha Nepeaye AaHHbIX, eciv B 3dupe paboTatoT
Opyrve 6ecnpoBoHble TOYKM AOCTYNA.

Bbi6Op HanpaBaeHUs paclMpeHusa KaHana. MapameTp AOCTyMNeH, eCAN WMPUHA KaHana 3ajaHa
«20/40Mru». BO3MOXHble 3HaYeHusA:

BHM3 — fonosHMTENbHAA No0ca NponyckaHua byaeT AobaBneHa BHUM3Y YacTOTHOIO AMana3oHa;
BBepx — f,0N0/IHMUTENIbHAA NO0Ca NPOMNyCcKaHua byaeT Ao6aBneHa BBEPXY YaCTOTHOIO AMana3oHa.
Ecnu BKAOYEHO, TO Nepegaya NakeToB mexay becnposogHbiMm cetamm SSID1 u SSID2 6yaet
3ab6/10KkMpoBaHa.

Paguo 2.4 [Tu. lononHUTeNbHble HaCTPOMUKMU

10

11

[ocTynHble KaHanbl
MolLLHOCTb NepeaaTymKa
MHTeBan maska (Beacon)

WHtepsan DTIM
Mopor ¢parmeHTaLmm

Mopor RTS

KopoTKkas npeambyna
Bkatountsb Short Slot
HenpepbiBHas nepegaya

(Tx Burst)
WHTepsan Gl

Pexxum pabotbl 802.11n

BbI6Op CNMCKA [OCTYMHbIX YaCTOTHbIX KaHaN0B. BO3MOXHbl€ 3HaYeHUA:

CH1-13 — cnucok KaHanos oT 1 go 13, ctaHgapTHbIN gna PO;

CH1-14 — cnucoK KaHanos oT 1 o 14.

HacTpolika MoLWHOCTM nepegaTymKa.

HactpaunBaeTtca nHTepBan paccblikv naketos Beacon, ncnosb3yrowencsa Aaa CUHXPOHU3aLUm
6ecnpoBoaHoOM ceTu. Mo yMOoNYaHuUIo ycTaHoBeHO 3HayeHne 100 mc (pekomeHayeTcs).

3apaeTca MHTepBaa OTNPABKY YBEAOM/IEHWUI O [OCTABKE MAKETOB.

HactpaunBaeTtca nopor pparmeHTaumnm nakeTos. MakeTbl 60nblUE 334aHHOTO 3HaYeHUs byayT
dparmeHTMpOBaTbLCA.

HacTpaunBaeTtca Bpems 0XKuAaHWA TOUYKOM A0CTyNa Nnepes oTnpaBKon KANMEHTY coobuieHma RTS (3anpoc
Ha NepecblIKy).

BK/10UNTL/OTKAOUMUTL KOPOTKYIO Npeambyny. KopoTkas npeambyia yBeAUUYUT NPOMYCKHYO
CNOCOBHOCTb CeTH, OAHAKO CHUMKAET HALEKHOCTb AOCTaBKM NAKETOB B NJIOXMX YCOBUAX.
BK/110UNTL/OTKAOUYNTD YMEHbLLEHNE BPEMEHW OXKMAAHUA NOC/AE KONAN3UKN 48 NOBTOPHOM Nepesayu.
BK/10UNTL/OTKAOUUTD NPUOPUTET AA UcXoadaLLero TpaduKa (0T TOYKM JOCTYNA K KANEHTY).

BblI6Op rapaHTMpoBaHHOIO MHTepPBana (Gl). FapaHTUPOBaHHbIN MHTEpPBaa — 3TO MNYCTON NPOMENKYTOK
MeXay nocnefoBaTebHO NepesaBaeMbiMu No 6ecnpoBOAHON CETU CUMBONAMMU. [IMHHBIA UHTEpBan
NCMNONb3YETCA AR CHUXEHMUA YPOBHA OLIMOOK, O4HAKO CHUMKAET CKOPOCTb Nepeaayn.

3a4aeTca pexxmm coBMmecTMmocTu B ctaHaapTe IEEE 802.11n. Bo3MOXKHble 3Ha4YeHUA:

CmewuaHHbIN pexkum (802.11bgn) — BoamorkHa paboTa ycTponcTs paboTatowmx B ctaHaapTe |EEE
802.11g, IEEE 802.11b. CHMKaeT cKopoCTb Nepeaayn AaHHbIX MeXay YyCTponcTBamu ctaHaapTa |IEEE
802.11n;

Yucrbii pexkum (Toibko KaneHTbl 802.11n) — PaboTa ycTpoicTs (KAvMeHToB) cTaHgapTos IEEE 802.11g,
IEEE 802.11b 6yaeT He BO3MOXKHa.

4.2.2 Cetb - Wi-Fi—SSID1/SSID2

B MeHI0 HaxoguTcsa pasaen npeaHasHaYeHHbIN AN1a HAacTPOMKKM BecnpoBoHbIX ceTen, paboTatowmx B pexkume «Wi-Fi Touka gocryna».
Kapasn 6ecnpoBoaHan ceTb MOXKeT paboTaTb B COCTaBe ceTeBOro Mocta «lan» unam Kak camoctonaTenbHbI HTepdelic co cBomm IP-agpecom.
Pasgen coctout U3 Asyx noapasaenos — «becnposogHas cetb» 1 «MHTepdeiic wlan0/1».

Moapasaen «becnpoBogHan ceTb» NpeAHasHayYeH 448 HAaCTPOMKM NapameTpoB AOCTyna K 6ecnpoBO4HOM CETU, HAaNPUMeEpP UMSA CETU UK
meTog, ayTeHTuduKaumu. MNogpasaen cocTouT U3 AByx Yacteit — «OCHOBHbIe HacTpolKku» (puc.4.2.2a) n « MAC ¢punbtp» (pnc.4.2.26).

Moapasaen «UHTepdeiic wlan0/1» npeaHasHayeH 419 HaCTPOMKM |P-napameTpos UHTepdeiica, KOTOPbIA accoumMmpoBaH ¢ 6ecnpoBoaHOM

CEeTbHo.

MapameTpbl nogpasaena «MHTepdeiic wlan0/1» cnegyet HacTpaveatb, eciv 6ecnpoBoAHas ceTb PaboTaeT Kak CaMOCTOATE/IbHbI
nHtepdeiic (napametp «Moct/UHTepdeitc» nmeet 3HaueHne «UHTepdeiic: wlan0/1»). B npoTBHOM ciyyae nHtepdeiic «wlan0/1»
[O/KeH BbITb OTK/OYEH.

Moapasaen cocTouT u3 AByx Yacteit — «OCHOBHbIe HAcTPOKu» (prc.4.2.28) n «HacTpoKKn mexceTeBoro akpaHa» (puc.4.2.2r).
OnncaHne napameTpoB NpeacTaBneHo B Tabanue 4.2.2.
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BecnposofgHaa cetb (Tandem-SSID1)

OCHOBHblE HACTPOMKK MAC @unbTp

BKIHUNTE
MocT/WHTepdedc  CeTesoil MOCT: lan v

MTU 1500

iMA GecnposoaHoi ceTw (SSID) | Tandem-SSID1

AYTEHTUOWKAUNA | WPA/WPA2-PSK @
UnppoBaHwe | TKIP-AES v
Naponb (KAKU)  sssssess ]
Mepwon 0BHOBNEHWHA Kmoua @ cek, (0-4194303)

CkpbiTs SSID [

W3onnpoBaHHsLie KIMEHTLI

Pexmm WHM
Puc.4.2.2a. Menio «Cemob — Wi-Fi — SSID1/SSID2». [Modpazden «becnposodHas cemoy». Bkaadka « OcHoBHbIe HacmpoUiKu»

BecnpoeogHan cetb (Tandem-SSID1)

OCHOBHbIE HACTPOMKY MAC QunbTp

OunbTp MAC-agpecos  PaspelinTb TOMbKO NEPeYNCNeHHsle v
Cnucox MAC-agpecos 10:02:03:AA:BB:CC ]
10:02:03:AA:BB: 45 ik}

Puc.4.2.26. MeHto «Cemb — Wi-Fi — SSID1/SSID2». Modpaszden «becrnpogodHas cemo». Bkaadka «MAC ¢punsmp»

UnTepdeiic "wlan0”

OCHOBHblE HACTPOWKK HacTpoWKn MEXCEeTeBoro 3KpaHa

Brnwunte ()
MpoToKon  CTaTuyeckuidi agpec V.
Apgpec 10.10.10.1
Macka cetn 255.255.255.0 v
Wni3
liMpoxoBewaTenbHlii agpec | AsTo
MeTpuka @ (0-100)

Co6ecTBeHHbie DNS cepsepa ta

Puc.4.2.28. MeHio «Cemb — Wi-Fi — SSID1/SSID2». [Modpa3zden «MHmepgpelic wlan0/wlanl». Bknadka «OcHOBHble HACMPOUKU»

WMuTepdenc "wlan0”

OCHOBHblE HACTROWKK HacTpoiikn MEeXCETEBOrO 3KpaHa

HasHauWTb 30HY CETEBOr0 3KpaHa @  lan: lan

O wpn:  12tp ovpn
O |[wan: modem stad

() He onpedeneHo

Puc.4.2.28. MeHto «Cemb — Wi-Fi — SSID1/SSID2». [Modpa3zden «Mumepdgpelic wlanO/wlanl». Bknadka «Hacmpoliku mexccemesozo SKpaHa»
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Ne

HassaHue nonsa

Tabnuua 4.2.2. OnucaHue napamempos «becrnposodHas cemo» u «MHmepdelic wlan0/1»
OnucaHue

BecnpoBogHan ceTb. OCHOBHbIE HACTPOIKMU

10

11

Bkntountb
MocTt/UHTepdeirc

MTU
Mma 6ecnpoBoaHoM ceTu

(SSID)
AyTeHTUdUKaLmA

LWndposaHue

Maposnb (Knwou)
MNepuopa 0bHOBNEHUA KNtoYa

CkpbITb SSID
MN30nnpoBaHHbIE KNNEHTDI

Pexxum WMM

BecnposoaHas cetb. MAC ¢punbtp

1

2

®unbTp MAC-agpecos

Cnucok MAC-agpecos

BK/t0UnTL/OTKAOUYNTD HECNPOBOAHYIO CETb.

Bbibop pexkrma paboTbl 6ecnpoBogHOM ceTU. BO3MOXKHbIe BapUaHTbI:

CeteBoit mocT: lan — B 3Tom pexkume 6ecnpoBogHas ceTb byaeT YacTblo ceTeBoro mocta. MHTepdeiic
«wlan0/wlan 1» gonkeH 6biTb OTKAIOYEH;

UHTepdeiic: wlan0/wlanl — B aTom pexunme 6ecnposBoaHas ceTb paboTaeT Kak CamoCTOATENbHbIN
nHTepdeic co cBoMmu Hactpoikamu IP. UHTepdeiic «wlan0»/«wlanl» gonkeH 6biTb BKAKOYEH.
MTU (Maximum Transmission Unit). MapameTp onpeaenser MakcMmaabHbI pasMmep nakeTa AaHHbIX
yepes 3Ty ceTb, KOTOPbIN ByAeT nepeaaBaTbea 6e3 pparmeHTaUUm.

My6anyHoe uma 6ecnpoBoAHOM CETU.

Bbibop cnocoba ayTeHTUdGMKaLMK KAMEHTOB. BO3MOMKHbIE 3HaUYeHUS:

Open — oTKpbITas ceTb 6e3 ayTeHTUdMKaLMM U WNdpoBaHMA (He peKomeHayeTcs);

WPA-PSK — ayteHTUdUKauna WPA-PSK, obwimii Kntou;

WPA2-PSK — ayteHTUdMKauma WPA-PSK2, obwwmii kntoy;

WPA/WPA2-PSK — ayteHTudurauma WPA-PSK nav WPA2-PSK, 06LLmMiA Ktou.

Bbibop cnocoba wudposaHua Tpaduka. BosmorKHble 3HaYEHUs:

TKIP-AES — aBTOMaTU4YecKuii BbiIbop metoaa WwndpoBaHus;

TKIP — nonakeTHoe LWndpoBaHMe C NPOBEPKON LLe/IOCTHOCTM COOBLLEHNIA CO CKOPOCTLIO NMepeaaqn
AaHHbIX A0 54 M6uT/c (He pekomeHayeTcs);

AES — cOBpeMeHHbl anroputm wundposaHusa ais ctaHaapta WPA/WPA2.

MNaponb cetn Wi-Fi, He meHee 8 cMMBONOB.

3apaetca nepuog 06HOBNEHMA TPYNNOBOro Katoua (cekyHabl). 3HayeHne 0 — 06HOBEHUE K/toYa
OTK/IOYEHO.

BK/110UNTL/OTKAOUYUTD MACKMPOBKY MMeHM 6ecnpoBOAHOM CETU U3 BELLAHUA.

BK/10UNTL/OTKAOUUTD BNOKMPOBKY TPadMKa MeKAY NOAKNHOUYEHHBIMWU KAMeHTamu. M301MpoBaHHbIe
K/IMEHTbI He cMOTyT 06MeHMBaTbCA NakeTamu. BoKMpoBKa Tpadurka obecneunsaerca Ha yposHe Wi-Fi
Apansepa.

Bkt0unTL /OTKIOUUTL MPUOPUTET B Nepesayde NakeTos C MybTUMEAUAHBIMU SaHHbIMU.

BKounTL/OTKAOUUTL GUAbTP No MAC-agpecy. BO3MOKHble 3HaYeHus:

OTKAOUNTb — dUALTP MAC-a4pecoB OTK/IOYEH;

Pa3spewumnTb TO/IbKO NepeynuceHHble — Pa3peLlTb NOAKAYATLCA K CETU KAMEHTaM NepevyncieHHbIX B
napametpe «Cnucok MAC-agpecoB»;

PaspewmnTtb Bce, KpOMe NepevnCcneHHbIX — PaspeLlnTb NOAKIYATLCA K CETU BCEM K/IMEHTaM Kpome
nepeyncieHHblx B napametpe «Cnucok MAC-agpecoB».

Cnncok MAC-agpecoB KAMEHTOB.

UnTepdeiic «wlan0/1». OCHOBHble HACTPOMUKM

BkntounTb
MpoTokon

Aapec

Macka cetun
LWnto3

LLinpoKoBeLLaTenbHbli agpec

MeTpuka

CobcTtBeHHble DNS cepBepa

BKt0UMTL/OTKAOUYUTL MHTEPDEIC.

Cnocob Ha3sHayeHus nHTepdelicy IP-napameTpos. Bo3moKHble 3HaYeHUA:

OtcytcrBYyeT — uHTepdeic paboTaer 6e3 IP-aapeca;

CTaTMuecKui agpec — Bce IP-napameTpbl 334at0TCA BPYYHYIO B COOTBETCTBYHOLLMX MNONAX;

DHCP — aBTOMaTMyecKuii cnocob 3agaHua IP-napameTpos.

IP-agpec nHtepdeiica. [lonkeH 6bITb 3a4aH B COOTBETCTBUM C OBLLENPUHATBIMM NPaBUIAMU
pacnpegfeneHuns ceTeBblx aapecoB. MapameTp AOCTYyNEH TO/bKO A/1A py4HOro cnocoba HasHaveHus IP-
napameTpoB.

BbutoBaa macka nopcetn. Macka npefHasHavyeHa gna onpegeneHua no IP-agpecy agpeca noacety un
agpeca y3na. MapameTp A0OCTyNeH TO/bKO ANA pPy4YHOro cnocoba HasHaveHus IP-napameTpos.
IP-agpec wato3a. Hactpansaetca, ecan Heobxoanmo Ao6asnTtb mappyT «0.0.0.0/0» B Tabanuy
MapLpyTn3aumm. MapameTp AOCTYNEH TONLKO ANA PyYHOro cnocoba HasHavyeHuA IP-napameTpos.
IP-appec ana nepefayum WMPOKOBELLATE/IbHbIX MAKETOB B CETb. BbluncnseTca aBTomaTuyecku us |P-
agpeca M Mackun NoaceTn uav 3agaetca BpyyHyto. Hanpumep, ana agpeca 10.10.10.1 u macku noacetn
255.255.255.0 3Ha4yeHue WupoKoBeLLaTeibHoro agpeca byaert 10.10.10.255. NapameTp goctyneH
TONbKO ANA py4yHOro cnocoba HasHayeHua |IP-napameTpos.

MpuopuTeT MapLLpyTOB Yepes MHTepdenc B TabanLe mapLlpyTU3aumnn. 3HayeHne 0 — MaKCMManbHbIN
npuopwmTerT.

[o6asuTtb IP-agpeca DNS cepsepos.
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9  [o6aBuTb MapLupyT No Mapametp onpeaensert, 6yaet av gobasneH mapwpyt «0.0.0.0/0» B TabanLy MapLLpyTU3aLUN.
YMO/I4aHWNIO MapameTp AOCTYNEH TONbKO A/17 aBTOMATUYECKOro crnocoba HasHayeHus IP napameTpos (DHCP).

10 | [o6aButb DNS 06bABASEMbIE MapameTp onpeaenset, byayT nm nobasneHbl IP-agpeca DNS cepsepos 06baBnsembie DHCP
y3710M cepBepom.

MapameTp AOCTyNeH TO/NbKO 419 aBTOMaTUYeCKoro cnocoba HasHayeHus IP napameTtpos (DHCP).
Nutepdeiic «wlan0/1». HacTpoitku meKceTeBoro skpaHa

1 Ha3HauuTb 30Hy ceTeBOro 30Ha MeXXCeTeBoro akpaHa, K KoTopon byaeT npukpenieH nHTepdenc. HacTpolikm 30H HaXo4UTCA B
3KpaHa MeHo «Cmamyc > Mexccemeagoli s3KpaH». HasHauyeHWe 30Hbl «Wan» aBTOMaTUYECKM 3anpeLLaeT BeCb
BXOAAWMI TpaduK 1 BKAoYaeT NAT.

4.2.3 Cetb— Wi-Fi — Knuenr

B MeH0 HaxoguTca pasaen npegHasHayYeHHbIN A41a HacTPOMKK becnpoBoaHoOM ceTu, paboTatoweli B pexkume «Wi-Fi KnueHTtar.
becnpoBoaHasn ceTb MOXeT paboTaTb B COCTaBe CETEBOro mocTa «lan» uam Kak camocToaTeNbHbI MHTepdeic co ceonm IP-agpecom.

Pasaen coctouT u3 aByx noapasgenos — «becnposogHan cetb» 1 «UHTepdeiic stad».

Moapasaen «becnpoBogHas ceTb» NpegHasHayeH g HAaCTPOMKM NapameTpoB A1a NOAKNOYEHUA K BHELIHEN TOYKe JOoCTyna, Hanpumep
MMA ceTu 1 naponb (puc.4.2.3a).

MNoapasaen «UHTepdeic stad» npeaHasHauyeH Ana HacTPoKKKM IP-napameTpoB MHTepdelica, KOTOpbI accoumMmnpoBaH ¢ 6ecnpoBoaHOM
CceTblo.

YacToTHbIN KaHan BHewHeW Wi-Fi TOUKM focTyna foxKeH 6biTb GUKCUPOBAH. YCTPOMCTBO HE CMOXKET aBTOMATUYECKM ONpeaesinTb CMeHy
KaHana.

MapameTpbl Nnoapasaena «MHTepdeiic stad» cnepyet HacTpansathb, eciv 6ecnpoBoAHas ceTb paboTaeT Kak cCamMoCTOATE/NbHbIN UHTepdeiic
(napameTp «Moct/UHTepdeiic» nmeet 3HadeHne «UHTepdeiic: stal»). B npoTusHOM ciiydae uHTepoeinc «stad» foKeH 6biTb OTKAOYEH.

Moapasaen cocTouT u3 AByx Yacteit — «OCHOBHble HAacTPOKn» (prc.4.2.36) n «HacTpoitkn mexkceteBoro akpaHa» (puc.4.2.38).
OnncaHWe napameTpoB NpeacTaBneHo B Tabanue 4.2.3.

BecnpoBogHaA ceTb

OCHOBHblE HAcTPOiiKN

BraounTe (]
MocT/WHTepdeic  CeTesoi MocT: lan v
MTU 1500

WmMe GecnposopHoi cetw (SSID) Microdrive-AP

BSSID
AyTeHTUDMKaUMA  WPA-PSK =
lugpoBanne  TKIP &

Maponb (kmou) 12345678
Puc.4.2.3a. MeHto «Cemb — Wi-Fi — KnueHm». Modpazden «becnposodHasa cemo». Bknadka « OcHo8Hble HACmMpoUiKu»

WUHTepdeic "stad”

OCHOBHbIE HACTPOMKK HacTpoiikKh MeXCEeTEBOro 3KpaHa

BHIHUUTE

MpoTokon  DHCP v
NlofaBuTb MapuWpyT N0 YMOMUEHWIO

MeTpuka 30 (0-100)

Jo6asnTb DNS 0BbABNAEMHE Y3MOM
Puc.4.2.36. MeHto «Cemo — Wi-Fi — KnueHm». Modpazden «MHmepgpelic sta0». Bknadka « OCHoB8Hble HACMpPOUKU»

35



MICRODRIVE

Ne

WUHTepdeiic "stad”

OCHOBHblE HACTPOWKK

HacTpofKKW MEMCETEEOr0 3KpaHa

Ha3HauuTe 30HY CeTEeBOro 3KpaHa O

) [ lan: lan
vpn: 12tp ovpn
@® |wan: modem stad

O He onpedeneHo

Puc.4.2.38. MeHto «Cemb — Wi-Fi — KnueHm». [Toopa3den «MHmepgpelic sta0». Bknadka «Hacmpoliku mexccemeso2o sKpaHa»

HassaHue nonsa

Tabauya 4.2.3. OnucaHue napamempos «becripogodHas cemox» u «MHmMepgelic sta0»
Onucanue

BecnpoBogHan ceTb. OCHOBHbIE HAaCTPOIKM

8

BkntounTtb
Moct/UHTepdeiic

MTU
Mma 6ecnpoBoaHoM ceTu
(SSID)

BSSID
AyTeHTudUKaumA

LWndposaHue

Mapob (Knwou)

BK/1104NTL/OTKNOUNTL BECNPOBOAHYIO CETb.

Bbibop perxkmma paboTbl 6ecnpoBogHOM ceTu. Bo3MOXKHbIe BapUaHTbI:

CeTeBoii mocT: lan — B 3ToM pexkume becnpoBogHas ceTb byaeT YacTbio ceTeBoro mocta. MHTepderic
«stad» f0MKeH BbITb OTKNIOYEH;

WHTepdeiic: stal — B 3TOM pexknme becnpoBogHasa ceTb paboTaeT Kak CaMmoCToATENbHbIN MHTepdelic co
CBOMMM HacTpolikamu IP. UHTepdeic «stad» foKeH ObiTb BKAKOYEH.

MTU (Maximum Transmission Unit). MapameTp onpeaenaer MakcMmasibHbIM pasmep nakeTta AaHHbIX
yepes 3Ty CeTb, KOTOPbIM byaeT nepegaBaTbea 6e3 dpparmeHTaLnu.

My6anyHoe nms 6ecnpoBOAHOM CETU, K KOTOPOM YCTaHaB/IMBAETCA NOAK/IOYEHNE.

MAC-agpec To4ku goctyna. He o6sa3atenbHbIN NapameTp.

Bbibop cnocoba ayTeHTUdUKALMKU KAMEHTOB. BO3MOXKHbIE 3HAYEHUA:

Open — OTKpbITaa ceTb 6e3 ayTeHTUPMKaLMKN U LINDPOBAHUSA;

WPA-PSK — ayteHTUdmKauma WPA-PSK, 0bwwmii Katou;

WPA2-PSK — ayTeHTUMKauma WPA-PSK2, obwwimit Katou.

Bbibop cnocoba wudposaHua TpaduKa, KOTOPbIA UCNOIb3YET TOYKA A0CTYMNa. BO3MOXKHble 3HaYeHUs:
OtcyTcTBYeT — 6€3 WwudpoBaHuUs;

TKIP — nonakeTHoe WwudpoBaHUe C NPOBEPKON LeNIOCTHOCTU COOBLLEHWI;

AES — coBpeMmeHHbIi anroputm WwindposaHusa ans ctaHgapta WPA/WPA2.

Maponb cetn Wi-Fi, K KOTOPOI yCTaHaBANBAETCA NOAKIOYEHNE;

UHTepdeiic «stal». OCHOBHbIE HACTPOIKKN

10

BkntounTb
MpoTokon

Aapec

Macka cetn
LWnto3

LLiInpokoseLaTesibH bili agpec

MeTpuka

CobcTBeHHble DNS cepsepa
[o6aBuTb MapLupyT no
YMOIYaHMIO

[Ho6asutb DNS o6bsaBnsaemble
y3/10M

BKt0UMTL/OTKAOUYUTL MHTEPDEIC.

Cnocob Ha3sHayeHus nHTepdelicy IP-napameTpos. Bo3moxKHble 3HaYeHUA:

OTcyTcTBYeT — MHTEpdelic paboTaeT 6e3 IP-aapeca;

CraTuueckuii agpec — Bce |P napameTpbl 3343at0TCA BPYYHYHO B COOTBETCTBYIOLLMX MONAX;

DHCP — aBToMaTuyeckuii cnocob 3agaHua IP napameTpos.

IP-apgpec nHtepdeiica. [lonkeH 6bITb 334aH B COOTBETCTBUM C 06LLENPUHATBIMM NPABUIAMM
pacnpegfeneHuns ceTeBblx aApecoB. MapameTp AOCTYNEH TO/bKO AA Py4HOro cnocoba HasHaveHus IP-
napameTpoB.

Butosaa macka noacetn. Macka npegHasHavyeHa ana onpegeneHua no IP-agpecy agpeca noaceTtv un
appeca y3na. MapameTp AOCTYMNEH TObKO AN PYyYHOro cnocoba HasHayeHus IP-napameTpos.
IP-agpec wnto3a. Hactpansaetcs, ecnnm HeobxoaMMo £06aBUTb MapLUPYT «MNO YMOYAHUIO» B TabanLy
MapLlupyTusaumu. MapameTp AOCTYNEH TOLKO ANA Py4HOro cnocoba HasHayeHuA IP-napameTpos.
IP-agpec Ana nepefayn LWMpPOKoOBeLLaTeNbHbIX MAKETOB B CeTb. Bbluncnaerca asBTomatnyecku ms IP-
agpeca U Macku NoaceTu Uau 3agaertca BpyyHyto. Hanpumep, ana agpeca 10.10.10.1 u mackun nogcetun
255.255.255.0 3Ha4YeHue WnpoKoseLaTesbHoro agpeca byaer 10.10.10.255. MapameTp focTyneH
TO/IbKO ANA Py4HOro cnocoba HasHaueHus IP-napameTpos.

MpropuTeT MapLupyToB Yepes nHTepdelic B Tabamue mapwpyTusaumm. 3HayeHne 0 — MakCMManbHbIN
npuopuTer.

[o6asuTtb IP-agpeca DNS cepsepos.

Mapametp onpeaensert, byaet av gobasneH mapupyt «0.0.0.0/0» B TabanLy MapLIpyTU3aLLUN.
MapameTp AOCTYNEH TO/bKO 1A aBTOMATUYECKOro cnocoba HasHadveHus IP napametpos (DHCP).
MapameTp onpegenset, byayT av pobasneHsbl IP-aapeca DNS cepsepos 06baBasembie DHCP
cepBepom.
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MapameTp AOCTYNEH TO/bKO ANA aBTOMATUYECKOro cnocoba HasHadveHus IP napametpos (DHCP).
UHTepdeiic «stad». HacTpoiiku mexceTeBoro saKpaHa

1 Ha3HauuTb 30Hy ceTeBOro 30Ha MeXXCeTeBoro akpaHa, K KoTopon byaeT npukpenieH nHTepdenc. HacTpoliku 30H HaxXo4UTCA B

3KpaHa MmeHo «Cmamyc -> Mexccemeeoli 3KpaH». HazHayeHVe 30Hbl «Wan» aBTOMaTUYECKM 3anpeLLaeT BeCcb
BXOAAWMMN TpaduK 1 BKAoYaeT NAT.
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4.3 Cetb — Mogem

4.3.1 Cetb - Mogem - Obwue

B meH0 HaxoauTca pasgen npeaHasHa4YeHHbIN Ana HacTponku LTE-mogema. Ans kaxaol SIM-KapTbl MCNONb3YIOTCA CBOU HAaCTPOMKM.

HacTpoiiku mogema pa3butbl Ha HECKONbKMX YacTelt - «SIM1», «SIM2», «JononHuTenbHble HacTPOIKu» (puc.4.3.1a,6). Kaxpana yactb
HaxoAMTCA HA CBOel BKAaaKe. Bknaakun «SIM2» 1 «JononHUTeNbHbIEe HAaCTPOMKM» MOTYT OTCYTCTBOBATb, €C/IM YCTPOMCTBO He NoaaepKnBaeT
BTOpYyto SIM-KapTy.

OnucaHue NapameTpoB nNpeacTasieHo B Tabavue 4.3.1.

KoHdurypaumna Mmogema

SIML SIM2 [OoNCNHATENbHEIE HAaCTPOMKW

PLHN | AsTO
TexHonornAa goctyna | ABTO v
OnanasoH WCDMA 850 WCDMA SDB WCDMA 1800
WCDMA 2100
LTE B1 LTE B3 LTE B5
LTE B7 LTE B& LTE B20
LTE B28 LTE B32 LTE B38
LTE B4@O LTE B4l
AT-roMaHga
KoHTponb  MepesanycTuTe COEOVHEHne v
MMHC WHTepean 10 cex, (1
MuHr TaiiMayT 30 cex, (
XocT 1 77.88.8.8 Yandex DNS v
XocT 2 8.8.8.8 Google DNS A

Bpema paboTh

Q muH, (0-20000)

Puc.4.3.1a. MeHto «Cemb — Modem — Obujue». Bknadku «SIM1/SIM2»

KoHdurypaumsa Moaema

SIM1 SIM2 JONONHWTENbHEE HACTPOAKK

OcHosHOW SIM-crmoT

SIM1 v

Puc.4.3.16. MeHto «Cemb — Modem — Obuue». Bknaodka «/onosHumersnbHble HACMpPOUKU»

Ne HassaHue nonsa OnucaHue

Koudwurypauma mogema. SIM1/SIM2

Tabauya 4.3.1. OnucarHue napamempos «KoHguzypayus modema»

1

PLMN

TexHonoruna AocTyna

[nana3oH

AT-KOMaHAaa

KoHTponb

Bbi6bop npesnoyTUTeNIbHOro MobUABHOrO onepaTopa no ero naeHTueukaTopy PLMN. Hanpumep:
25001 (MTC) namn 25020 (Tele2). Mogem byaeT nbiTaTbCsA 3aPErnCcTPMPOBATLCA B CETU B COOTBETCTBUM C
YKa3aHHbIM naeHTudunkatopom PLMN. Ecam napameTp nyctoit uam 0, mogem byaeT pernctpmpoBaTtbea
B aBTOMATMYECKOM pexxume, NpeanoymnTas JOMALLIHEro oneparopa.

Bbl6op TexHONOIMM AOCTYNA. BO3MOMKHbIE 3HaYEHUA:

ABTO — MoZeMm byAeT NbITaTbCA NOCNEA0BATE/ILHO 3aperncTpupoBaTbea B cetax LTE, 3G, 2G;

TonbKo 2G — mozem byaeT perncTpupoBaThCs TONbKO B ceTh 2G;

Tonbko 3G — mozem byaeT perMcTpupoBaTbCs TONbKO B ceTh 3G;

Tonbko LTE — mozem byaeT perncTpupoBaTbea TobKo B ceTu LTE.

Bbl6op YacToTHOro AManasoHa. MapameTp JOCTYNEH, C/IM YCTAaHOB/IEH aBTOMATUYECKUI BbIGOp
TEXHO/1I0rMM A0CTYNa.

JononHutenbHaa AT-KomaHaa, KoTopas byaeT aBTOMATUYECKU BbINONHATLCA

Cpa3sy nocae NpMMeHeHMA OCHOBHbIX HAaCTPOEK. Pe3ynbTaT BbINOJIHEHUA

KOMaH/bl MOXXHO NPOKOHTPOANPOBAaTb B «CUCTEMHOM >KYpHane».

Bkntoyaet/OTkAtouaeT dyHKUMIO «Ping Check». ®yHKUMA MCNOAb3YeTCA 418 aBTOMATUYECKOTO
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nepeknoyeHma SIM-KapT Uan KOHTPOAA MOBUALHOTO NOAKAYEHUA. NA BKAOYEHNA QYHKLMK
Heo6xoAMMO TaKKe 3a4aTb IP-agpec «XocTl» n/uam «XocT2». Bo3MOMKHbIe 3HaYeHUs:

OTKNIOYEHO — GYHKLMA OTKNIOYEHA, HET KOHTPOA NOAKNIOYEHUSA;

Mepe3sanycTutb coegnHeHue — GyHKLMA BKIKOYEHA, NPU OTCYTCTBUM NakeToB oT XocT 1 u/uam XocT 2
6yaeT BbINOIHEH Nepe3anycK COeAUHEHUS;

MepekntounTbea Ha SIM1/SIM2 — byHKUMA BKAOYEHA, NPU OTCYTCTBMM NakeTos oT XocT 1 u/uam Xoct 2
6yAeT BbINONHEHO NepekaodeHns Ha apyryto SIM-kapTy. [loCTynHO TOAbKO AN mogenen ¢ aByma SIM-

KapTamu.

6 MWHT MHTEepBan MHTepBan (cek) otnpasku TecToBbix ICMP naketos Ha XocTl, XocT2. TectoBble
naKkeTbl OTNPaBAATCA N0 oyepeamn Ha XocTl n XocT2, ¢ N0/IOBUHHBIM
MHTEPBA/IOM.

7 MuHr TaimayT Jonyctumsblin MHTepBan (cek) oxxupanusa oteetos ICMP oT XocTl, XocT2. Ecam no uctedeHnn nHTepsana
He 6bl10 NPUHATO HX O4HOTO OTBETA, BYAET BbINONHEHO AEeNCTBUE, 3a4aHHOE B NapameTpe
«KoHTpOonb».

8 Xoct 1 MepB.bili IP-agpec, Ha KOTopbIl ByAyT OTNPABAATLCA TeCTOBbIe NakeTbl ICMP. 3TOT agpec A0MKeH bbITb
[OCTyNeH yepes nHTepdeiic «modemy.

9 Xoct 2 BTopoli IP-agpec, Ha KoTopblii 6yayT oTnpaBaaTbeA TectoBbie nakeTbl ICMP. 3TOT agpec A0/XKeH bbiTb
[OCTYNeH Yepes nHtepderic «kmodemny.

10 | Bpems paboTbl OrpaHuyeHne BpeMeHU paboTbl SIM-KapTbl (MUHYTbI). 3HaYeHUe O — orpaHuUYeHue OTKIoYEHO. Mo

ncTevyeHnn MHTepBana byaeT BbINONHEHO AeNCTBME, 3aA4aHHOe B napameTpe «KoHTponb». MapameTp
[OCTYNeH TONbKO ANA moaenen ¢ ABymsa SIM-Kaptamu.
KoHdurypauma mogema. lononHUTenbHble HACTPOUKKN

1 OcHosHoW SIM-cnot 3apaetca SIM-kapat nocne cTapTa onepaLMoHHON cUcTeEMbI poyTepa. MapameTp AOCTyMNeH TONbKO Ans
mogenein ¢ asyma SIM-Kaptamu.

4.3.1.1 Anroputm pabotbl pyHKUMuM «Ping Check»

®yHKuMa «PingCheck» npegHasHauyeHa A4NA KOHTPOAA MOBUAIBHOTO NOAKAOUYEHWUA, ABTOMATUUYECKOTO Nepesanycka CoeaUHEHUA U
nepekatoveHna mexay SIM-kaptamu.

PoyTtep obecneumBaeT HeNpepbIBHbIN KOHTPO/Ib MOBUIBHOTO NOAKAOUYEHUA MyTEM OTNPABKM TECTOBbLIX iCMP NAaKeTOB A0 YAANEHHbIX XOCTOB.
TecToBble NakeTbl OTNPaBAAOTCA Yepe3 nHTepdeiic «modem» Ha IP-agpeca xocToB 1 1 2 ¢ NOCTOAHHBIM MHTEPBAZIOM, 3a@aHHbIM B NapameTpe
«TMuHr». B cnyyae ecniv HaCTPOeHO 2 XOCTa A1 KOHTPO/IA, NaKeTbl OTNPABAAIOTCA MO o4epeam C NONOBMHHBIM UHTEPBAJIOM.

Ecnn no ucteyeHnn nHTepsana «MuHr TaimayT» He byaeT NOy4EeHO HU OAHOIO OTBETA Ha TECTOBbIE NAKETbl, POYTEP BbINOAHUT Nepe3anycK
MOBUNBbHOrO coeanHEeHNA ¢ GU3NYECKMM OTKIOYEHMEM OT COTOBOM CETU UK NepektodeHne Ha apyryto SIM-KapTy B 3aBUCMMOCTU OT HAaCTPOIKM
napametpa «KoHTponb».

Mocne nepesanycka coeguMHeHUs nau nepekntoveHns SIM-KapTol BblaeprkmaeTcs GUKCMPOBAHHbIM MHTepBan 10 cekyHA, Heobxoanmbln ana
NOBTOPHOM PerncTpaLmMm B COTOBOM CETU U YCTAHOBKM COEAUHEHUSA, NO UCTEYEHUUN UHTEPBaNa HAYMHAETCA KOHTPOb NoAKNoYeHuA. Ecav nocne
nepesanycka coeiMHeHuA CBsA3b He BOCCTAHOBMUIACh, TO CIeAYIOLWLMI Nepe3anyck NPoM30oMAeT He paHblue Yem Yepes O4HY MUHYTY.

[NA UCKNIOYEHNA NOXKHBIX Nepe3anyckoB WUAU NepekatoYeHnin, MHTepsan «MuUHr TalimayT» f0/KeH 6biTb 60/blie nHTepBana «MuUHr» B 3 1
6bonee pas.

[Lna moaeneii ¢ asyma SIM-KapTamm, SOMNOAHUTESILHO MOXHO 334aTb IMMUT BpemeHu (napametp «Bpemsa paboTbi»), no ucteuyeHnn
KoToporo byaeT BbINONHEHO AelicTBUe, 3aaaHHOe B NapameTtpe «KoHTponb». Ecav B napametpe 3agaHo geicteue «Mepeknountca Ha SIM1/2»,
npu sTom SIM-KapTa OTCYTCTBYET UM He onpeaenseTca, 6yAeT BbINOHEHO NepekoyeHmre Ha apyryto SIM-KapTy.

NPUMEP 1:

KoHTponuposaTtb noakatoueHue Ha SIM1, npu oTcyTcTBuM €BA3M B TedeHMe 10 cekyHA, nepeknoumnTcs Ha SIM2. PaboTaTtb Ha SIM2 He 6onee 30
MUHYT, €CNKn HeT CBA3K B TedeHue 20 cekyHA, nepekntountca Ha SIM1.

Tabauya 4.3.1.1a. Mpumep Hacmpoliku ¢pyHKyuu «Ping Check»

NapameTpbi Hactpoiiku gna SIM1 Hactpoiiku gna SIM2
KoHTponb MNepekntountca Ha SIM2 MNepekntountca Ha SIM1
MuHr 3 3

MuHr TarimayT 10 20

Xoct 1 8.8.8.8 8.8.8.4

Xoct 2 8.8.8.8 77.88.8.8

Bpems paboTbl 0 30
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NPUMEP 2:
KoHTponunpoBaTb nogKkatoueHme Ha SIM1, npu oTcyTCTBUM CBA3M B TeueHue 30 CekyHA, nepe3anycTuTb coeguHeHue.

Tabnuya 4.3.1.16. MNpumep Hacmpoliku pyHKYuu «Ping Check»

NapameTpbl Hacrtpoiiku gna SIM1 Hacrtpoiiku gna SIM2
KoHTponb MNepesanycTuTb coeguHeHne OTKAo4YeHO

Muur 10 10

MuHr TarimayT 30 30

Xoct 1 8.8.8.8

XocT 2 77.88.8.8

Bpems paboTbi 0 0

TectuposaHue
Onsa uenent TectupoBaHma ¢yHKUMM «Ping Check» moxHO Bocnonb3oBaTbcA AT-KoMaHOaMu:

AT+CFUN=4 - OTK/IOUYUTL paguonepegatyunk LTE-mogema;
AT+CFUN=1 - BKAOYUTb pagnonepesatynk LTE-moaema.

BBoga npoucxoaut B meHto «Cmamyc -» Modem - AT-KomaHObI». [Ina UMUTALUN OTKa3a COTOBOM CETM BOCMO/Ib3yMTeCb KOMaHA0M
AT+CFUN=4.

B CMCTEMHOM 3KypHane pPerucTpmpytoTca OCHOBHbIE COBbLITUA, CBA3aHHbIE C MOBUABLHOM CETbIO, BKKOYaA Nepesanyck CoeanHEeHUA 1
nepekatodeHna mexay SIM-kaptamu. Cay:kba, KoTopasa ynpasaseT MoObUbHbIM NOAKAOYEHMEM M ynpasaseT SIM-KapTamu, coO34aeT 3anucu B
ypHane ¢ npedprKcom «cmp.

Mpumep cMCTEMHOrO }KypHana:

28 Nov 2022 10:37:01 daemon.info cm[748]: Select SIM --> SIML

28 Nov 2022 10:37:02 daemon.info cm[748]: SIM1l detected: imsi=250206691454258 "ROSTELECOM", status=READY

28 Nov 2022 10:37:02 daemon.info cm[748]: verification: mode=auto(24), band=w850 w900 w1800 w2100 bl b3 b5 b7 b8 b20 b28 b32 b38 b40 b4l, plmn=0
28 Nov 2022 10:37:03 daemon.info cm[748]: SIM1l, PS=detached, CS=detached, PLMN=25020, Radio=LTE, Reg=NOT REGISTERED, SEARCHING

28 Nov 2022 10:37:04 daemon.info cm[748]: SIM1l, PS=attached, CS=attached, PLMN=25020, Radio=LTE, Reg=REGISTERED

28 Nov 2022 10:37:06 daemon.info cm[748]: activate PDN(ipv4): SIM1, apn="internet.tele2.ru"/""/""/none, WdsConnectionHandle=0x8lac4550

28 Nov 2022 10:37:07 daemon.info cm[748]: CONNECTED: ipv4=12.140.106.220/255.255.255.248, ipv6=/, mtu=1460
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4.3.2 Cetb-Mopgem - APN

B meHto HaxoauTcA pasaen npegHasHaveHHbI gna HacTpoiiku npoduna APN (Access Point Name).

APN — 370 ycnoBHOe Ha3BaHmMe Touku goctyna LTE/3G/2G mobuibHOro onepartopa, Yepes KOTopyto MOAeM MOAK/HOHAETCA K ycayre
nepegaum AaHHbIx (Internet). OT NpaBUAIbHOCTU HAacTpPoiKK APN 3aBMCUT cTabuibHasa paboTa u TapuduKkauma ycayru. MNpodunb APN ncnonbsyetca
npu perncTpalmm mogema B CeTr onepaTtopa W yCTaHOBKe NOAKNOYEHUA.

Pasaen coctouT u3 aByx nogpasgenos — «Mpodpunb APN» 1 «MHTepdeiic modem».

Mogapasaen «Mpopunb APN» npegHasHaueH a8 HacTpoiku napametpos APN n dyHKLum «IP Passthrough» (puc.4.3.2a). HacTpoiiku
pa3buTbl Ha HECKONbKMX YacTel - «SIM1», «SIM2». Bknagkm «SIM2» moKeT 0TCyTCTBOBaTb, EC/IM YCTPOWMCTBO He NoageprKMBaeT BTopyto SIM-
KapTy. Mpu nepekntoveHnn SIM-kapT, aBToMaTUYECKM ByayT NPpUMEHATLCS HacTpolikn APN cooTeeTcTBytowei SIM-KapTbl. PyHKLMA «ABTO APN»
No3BOAAET aBTOMATUYECKM NOACTaBAATb NapameTpbl APN 13 BHYTpeHHel 6a3bl Npy MHULMANWU3ALMN NOLAKNOYEHUSA.

MNoapasaen «UHTepdeitc modem» npesHasHayeH ANs HAcTPolikK IP-napameTpoB MHTepdeiica, KOTopbI accoummpoBaH ¢ npodunem APN.

MoApasaen cocTomT U3 AByX YacTeil — «OCHOBHble HacTPoiKn» (puc.4.2.36) n «HacTpoiiku mexcetesoro akpaHa» (puc.4.2.3s).

OnucaHune NapameTpoB NpeacTaBneHo B Tabamue 4.3.2.

Mpodwunb APN

SIM1 SIM2

AsTo APN (J
APN  internet.mts.ru
UMa nonbsosaTens PAP/CHAP
Maponb PAP/CHAP

Tun ayTeHTUOMKaUMM  OTCYTCTBYET v

Mpo3pauHelii IP MOCT C MHTepdeilicoM  OTCYTCTBYET V)

OnxkcuposaTb MAC agpec | AsTo

Puc.4.3.2a. Mento «Cemb — Modem — APN». [Modpasden «pogunas APN». Bkaadku «SIM1/SIM2»

WUHTepdeiic "modem”

OCHOBHbHE HACTPOMKK HacTpoWKki MEMCETEBOr0 3KpaHa

BHNHYNTE
NofaBuTh MapwpyT NO YMONYaHWI

MeTpuka 20 (6-1a0)
JoGaenTb DNS oBbABnAemuie y3noum [

Co6cTeenHne DNS cepeepa )
Puc.4.3.26. MeHto «Cemb — Modem — APN. Modpa3zden «MHmepgpelic modem». Bknadka « OcCHosHble HACMpOoUKuU»

WUHTepdeiic "modem™

OCHOBHbIE HAacTPOMKK HacTpofKK MEeCeTeBOoro 3KpaHa

HasHauuTbe 30HY ceTeBoro 3kpaHa (O | lan: lan
O wpn:  12tp ovpn
@ |wan: modem stal

) He onpedeneHo

Puc.4.3.28. MeHto «Cemb — Modem — APN. lNodpa3zden «MHmepgelic modem». Bkaadka « OCHOBHble HACMPOUKU»

Tabauya 4.3.2. OnucaHue napamempos «[1pogune APN» u «MHmepgelic modem»
Ne | HassaHue nonsa OnwucaHue

MNpodunb APN. SIM1/SIM2

1 AsTo APN BK/1104NTL/OTKNIOUYMUTD aBTOMaTUYECKYIO MOACTaHOBKY HacTpoek npodunsa APN (APN, nms
no/ab30BaTeNs, Napo/b, TUMN ayTEHTUDUKALLMM) U3 BHYTPEHHEN 6a3bl AaHHbIX. [18 MCNO/b30BaHMSA
cneunduYecknx ycayr Bpoae «cratmyeckunin IP-agpecy», Tpebyerca BpyyHYo 3a4aTb 3TU HAaCTPOMKU.

2 APN Mmsa Toukn gocTtyna onepatopa ceAsu. Hanpumep: internet.mts.ru.
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Mma nonb3osaTtens PAP/CHAP
Maposnb PAP/CHAP
Tun ayTeHTUGUKaLUK

Mpo3payHbin IP mocT ¢
nHTEpdericom

®ukcmposatb MAC agpec

MmA nonb3oBaTtens no NPoTokoay ayTeHTUdUKaumu. MNose MoXKeT HbITb NyCTbIM.

Maposib No NPOTOKoNY ayTeHTUdUKALUMK. Mose MOXKET BbiTb MYCTbIM.

Bbl6bop NpoTOKONa ayTeHTUdUKaLUN. BO3MOKHbIE 3HaYeHuA:

OTCYyTCTBYET — NOAK/0YEHUE 6e3 ayTeHTUdMKaLMY;

Pap — ayTeHTUdMKauma no npotokony Pap;

Chap — ayTeHTUdumKauma no npotokony Chap;

Pap u Chap — ayteHTudurKauma no npotokony Pap n Chap.

Bratountb/OTKAOUMTL dyHKUMIO «IP Passthrough». OgHoBpemeHHo 3agaetca nHTepdeiic ann
TpaH3uTa TpadurKa. Bo3MOXKHbIe 3HAUEHUA:

OTcyTcTBYET — GYHKLMA OTKNIOYEHA;

Lan — GyHKLMA BKAKOYEHA, TpaduK C MHTepdeica «modem» nepeHanpasaseTca B UHTepdeic «lan» n
0bpaTHO. MHTEpHET AndA poyTepa byaeT He AOCTYMEeH.

3apaetca MAC-agpec y3na, aa1a KOToporo byAeT BbINONHATLCA NepeHanpasieHue TpaduKa B
nHTepderic «kmodem» n obpaTHO. s Apyrmx y3noB TpaduKk byaeTt 06pabaTtbiBaTbCa Kak 06bIYHO.
Ecnn MAC-agpec y3na He 3aaH, poyTep aBTomaTuyecku onpegennt MAC-agpec u byaet
MCNONb30BaTh €ro A/A TpaH3uTa, Npu 3Tom B ceTu «lan» 6onblue He f0KHO BbITb APYrMX Y3/108.

UHTepdeiic «kmodem». OCHOBHbIe HaCTPOMUKMU

5

BKkntounTb

[0o06aBuTb MapLpyT No
YMOYaHUIO
MeTtpuka

[Ho6asutb DNS o6bsBnsaembie
y3/70M
CobcTBeHHble DNS cepsepa

Br/tountb/OTKAOUUTL MHTEpdeElic. MapameTp onpeaensaet, 6yaeT M YyCTaHOB/EHO NOAKAOUYEHME K
CeTV B COOTBETCTBUM C HAacTporikamu APN.
MapameTtp onpeaensert, 6yaet v gobasneH mapwpyt «0.0.0.0/0» B TabanLy mapLipyTMsaumm.

MpropuTET MapLUPYTOB Yepes MHTepdeiic B TabanLe mapwpyTmsaumm. 3HadyeHme 0 — MaKCMManbHbIN
NPUOPUTET.

MapameTp onpegenset, byayT av pobasneHsbl IP-agpeca DNS cepBepoB 06bABAsSAEMbIE MOBUABHBIM
onepaTopom.

[o6asutb IP-agpeca DNS cepsepos.

UHTepdeitic kmodem». HacTpoiiku meKceTeBOro skpaHa

1

Ha3HauuTb 30HYy ceTeBOro
3KpaHa

30Ha MeXXCEeTeBOro 3KpaHa, K KOTopon byaeT NpuKpensieH nHTepdeiic. HacTpoiku 30H Haxo4uTCA B
MmeHo «Cmamyc => Mexccemeeoli 3KpaH». HazHayeHVe 30Hbl «Wan» aBTOMaTUYECKM 3anpeLLaeT Becb
BXOAAWMI TpaduK 1 BKAoYaeT NAT.

4.3.2.1 Anroputm pabotbl pyHKumum «IP Passthrough»

®yHKuma «IP Passthrough» nossonser nonyyatb IP-koH$Urypaumio (IP-agpec, w3, DNS) HenocpeacTBEHHO Ha KAMEHTCKOM YCTPOMCTBe.
B 3TOM cnyyae 3a HacTpoiku IP oTBeyaeT npowmska LTE-mozema, a poyTep UCMONb3YeTCA TONbKO A1 HACTPOMKM NapameTpoB MoZema -
APN, TexHON0rMA AOCTYNA, YaCTOTHbIE AMANa30Hbl U T.4,. Apyrumu cnoBamu nHTepdeic «lan» byaet obbeanHeH ¢ nHTepdeiicom «modem»
cneumanbHbIM MOCTOM, OAMH KOHel, KoToporo byaet obpabatbiBaTb Kagpbl 802.3 (Ethernet), a apyroit koHel, — IP-Kagpsl. MNepexsat u
nepeHanpas/ieHVe KagpoB NPOUCXOANUT 4,0 TOFO MOMEHTA Kak OHM 06pabaTbiBatOTCA MEXKCETEBLIM 3KPAaHaM, MO3TOMY HAaCTPOWKa MEXKCETEBOTO
3KpaHa He TpebyeTca. [1na npaBuabHOW paboTbl MOCTY HeobxoaMMo 3HaTb MAC-agpec X0CTa, KOTOpPbIi NOAKAOYEH CO cTopoHbl «lan». MAC-aapec
MOXeT bbITb 3aZaH B NapameTpe «®PukcupoBatb MAC agpec» anmbo onpeaeneH aBTOMaTUYECKM Ha OCHOBE NOCTYNAtOLLMX MNAKETOB.

KnioueBble ocob6eHHOCTU:

e «IP Passthrough» 6yaet paboTaTb TONbKO 419 O4HOMO XOCTa, €C/IM 3a4aH aBTOMATUUYECKUIA pexkum onpeaeneHna MAC-agpeca xocTa;
e «IP Passthrough» 6yaet paboTaTb C HECKO/IbKMMM XOCTaMM, HO TPAH3UT TpaduKa ByaeT BbINOAHATLCA TONbKO A4 ONpeseNeHHoro

MAC-agpeca;

e Pabortaet yepes Ethernet nnm Wi-Fi;

e B03MOXHOCTb Ucnosb3oBaTb WEB-UHTepdeiic ycTpoicTBa € XOCTa, KOTOPbIN MCNONb3YeTcA A/ TPAH3UTa;

e Ecnu pyHKuma «IP Passthrough» akTMBMpoBaHa, poyTep 60/blie He MOXKET OTNPaBAATb NakeTbl B MHTepdeinc «modem» (Kpome
naketos icmp ¢yHKLMK «Ping Check») cooTBeTCTBEHHO HUKaKMe CAy»Kbbl M YyTUAKUTBI, UCMOAb3YIOLWME ITOT UHTepdelic paboTaTtb He

6yayT;

e  TpaH3uT ToNbKO IPV4 nakeTtos.

He pekomeHayeTcA UCMOb30BaATb C AMHAaMUYeCKMMun IP-agpecamu.

BapuaHT HaCTpOﬁKM ANA OAHOro XocCra, NOAK/NKYeHHOro no Ethernet:

War 1. 3aiiante 8 WEB-uHTepdeiic poytepa no IP-agpecy 192.168.1.1.

LWar 2. B napameTpe «Mpo3payHbiit IP mocT ¢ uHTepdelicom» Bbibepete nHTepdeic «lanx». NMapametp «®ukcuposatb MAC agpec»
ocCTaBbTe MycTbiM. PoyTep A0NKeH BbITb NOAKNOYEH K MOBU/IbHON ceTH, a MHTepdeiic «modem» Noay4nTb COOTBETCTBYIOLWMIA IP-agpec.
War 3. Otkntountb Wi-Fi B meHio «Cemb - Wi-Fi - Obuwue».
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LLiar 4. B HacTpoiiKax ceTeBoM KapTbl TPAH3UTHOMO XOCTa 3agakTe cnocob nonyyeHus IP-agpeca — DHCP. CeTeBas KapTa A0/1KHA
aBTOMATUYECKM NoNyunTb IP-napameTpbl (agpec, watos, DNS). IP-agpec, nonyyeHHbIV ceTeBOMn KapTol, AOMKeH coBnagaTh ¢ IP-agpecom
nHTepdeiica «modem». Ha atom aTane, goctyn Kk WEB-uHTepdelicy poytepa byaeT He BO3MOXKeH. [11a Toro 4to 6bl BOCCTaHOBUTb A0CTYN K
WEB-uHTepdeiicy poyTepa cmenuTe IP-agpec u Macky NoAceTv ceTeBon KapTbl Ha 192.168.1.2/255.255.255.0.

BapuaHT HacTPOMKM ANA HECKO/IbKMX XOCTOB, NOAKAOUYEeHHbIX no Ethernet nan Wi-Fi:

To/IbKO OAMH XOCT UCMO/Ib3YETCA A1A TPaH3UTa TpaduKa, ApYrMe XoCTbl CMOTy NoayunTb gocTyn K WEB-uHTepdelicy poytepa, Ho 6e3
[0CTyna K cetu MHTepHer.

War 1. 3aiiante 8 WEB-uHTepdeiic poytepa no IP-agpecy 192.168.1.1.

LWar 2. B napameTpe «Mpo3payHbiii IP mocT ¢ uHTepdeiicom» BbibepeTe uHTepdeic «lanx». B napameTtpe «Pukcuposatb MAC agpec»
yKaxkute MAC-agpec xocTa Ans TpaH3uTa. PoyTep Ao/KeH 6biTb NOAKAOYEH K MOBUABLHOW ceTH, a MHTepdeic «modem» NoayyYnTb
cooTBeTcTBYOWMI IP-agpec.

LLar 3. B HacTpolKax ceTeBOM KapTbl TPAH3UTHOIO XOCTa 3a4aliTe cnocob nonyyeHus IP-agpeca — DHCP. CeTeBas KapTa 40/XKHA
aBTOMAaTUYECKM NonyunTsb IP-napameTpbl (agpec, watos, DNS). IP-agpec, nonyyeHHbI CeTeBOM KapTol, A0/IKeH coBnaaaTh ¢ IP-agpecom
nHTepoerica «modem». Ha atom aTtane, goctyn K WEB-uHTepdeiicy poytepa ¢ TpaH3UTHOro XocTa byaeT He BO3MOKeH. [1A Toro 4to 6bl
BOCCTaHOBUTb AocTyn K WEB-uHTepdeiicy poytepa cmeHuTe IP-agpec u macKy NoAceTn ceTeBom KapTbl Ha 192.168.1.2/255.255.255.0.
OcTanbHble XOCTbl, NOAKAOUYEHHbBIE K poyTepy yepes Ethernet nunmn Wi-Fi, cmoryT nonyunts goctyna K WEB-UHTepdeicy.
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4.4 Cetb - VPN
4.4.1 Cetb-VPN-L2TP

B meHto HaxoauTcA pasaen npeaHasHavyeHHbIn ans HacTpoliku VPN kaneHTa L2TP (Layer 2 Tunneling Protocol). HacTpoiku pa3buTsl Ha aBe
YyacTu «OCHOBHbIe HaCTPOMKU» 1 «HacTpoiiku mexKceTeBoro akpaHa» (puc.4.4.1a,6).
OnncaHue napameTpoB NpeacTaBneHo B Tabanue 4.4.1.

WUutepdeiic "12tp”

OCHOBHbIE HACTPOMKK

HacTpoiKW MEMCETEBOrO 3KpaHa

BKNHUYUTB

Cepeep L2TP (IP unu Hdomenxoe uma)

MMs nons3osaTens PAP/CHAP

WHTepBan Heepalive 30

Naponk PAPR/CHAP &

Makc MTU 1450

Makc MRU 1450 (128-16384)

JIONONHWTENBHLIE ONUWK PPP

Unpposanwe MPPE [

A0BAENTE MEPWPYT N0 YMONUYEHWH

MeTpuka @ (9-108)

Puc.4.4.1a. MeHto «Cemb — VPN — L2TP». Bknaoku « OCHO8Hble HACMPOUKU»

WHTepdeiic "12tp"

OCHOBHbBIE HACTPOMKM

HacTpoiikK MEKCETEB0r0 3KpaHa

HasHauwTt 30HY ceTesoro akpana O | lan:  lan
@ | vpn: 12tp ovpn
O fwan: modem stad

() He onpedeneHo

Puc.4.4.16. MeHto «Cemo — VPN — L2TP». Bknadka «Hacmpoliku mexccemesozo 3KpaHa»

Ne HassaHue nonsa

Tabauya 4.3.1. OnucarHue napamempos «MHmepdgelic 12tp»
OnucaHue

UHTepdeiic «I2tp». OCHOBHbIE HACTPOIKK

1 Bkntountb
Cepsep L2TP

3 Mma nonb3osaTtensa PAP/CHAP

Maponb PAP/CHAP
5 NHTepsan Keepalive

6 Makc MTU
7 Makc MRU

8 JononHutenbHble onunu PPP
9 LWndpposaHne MPPE

BK/0UNTL/OTKAOUUTL MHTEpENC.

JomeHHoe uma unu IP-agpec yaaneHHoro ysna (cepsepa), K Kotopomy byaet

nogKkntoyatbca L2TP KnneHT.

MmA nonb3osaTtena AnAa aBTOpU3aLMM Ha cepBeepe.

Maponb gna aBTopm3aLmMm Ha cepsepe.

MapameTp Mcnosb3yeTca ANA KOHTPOA COeAMHEHWNA C YAANEHHON CTOPOHOM, NyTem oTnpasku LCP axo
3anpocoB. 3HayeHue 0 — KOHTpob byaeT oTkAtoYeH. MHTepBan Keepalive — 310 npeaenbHbI HTepBan
0XnaaHua axo 3anpocos LCP, no ucteyeHunn Kotoporo uHtepdeiic «12tp» byaet nepesanyLleH.
MHTepsan otnpaeku LCP axo 3anpocos paseH Keepalive/5.

Maximum Transmission Unit. MakcumabHbIM pasmep NakeTa, KOTopbli MHTepdeic «l2tp» cmoxkeT
oTnpaBuTb 6e3 pparmeHTaLMn NakeTa.

Maximum Receive Unit. MaKcMmanbHbIM pa3mep NakeTa, KoTopsbiit HTepdelic «l2tp» cmoxker
nonyyuTb 6e3 pparmeHTaLMM NakeTa.

MepeaaTb AONONHUTENBbHbIE ONLMK CyK6e pppd.

BktounTb/OTKAOUMTL WindposaHme MPPE. HacTpolika Ha KaneHTe 40/1XKHa COBMNaAaTb C HACTPOMKOM
Ha cepBepe.
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10 [06aBuTb MapLipyT No Mapametp onpeaensert, 6yaet v gobasneH mapwpyt «0.0.0.0/0» B TabanLy MmapLipyTU3aLLMK.
YMONYaHUIo
11  Mertpuka MpropuTET MapLIpyTOB Yepes HTepdenc B TabanLe mapLlpyTU3aumnn. 3HayeHne 0 — MaKCMManbHbIN
npuopuTerT.

UHTepdeiic «I2tp». HacTpoiiKu meKceTeBOro skpaHa

1 Ha3sHaunTb 30HY ceTeBOro 30Ha MeXXCeTeBOro 3KpPaHa, K KOTOPOW Bbl XOTUTE MPUKPENUTL 3TOT UHTepdelic. Ana
3KpaHa 3TOro UHTepdEelica MoXeT bbITb BbIOPaHa 30Ha «vpn», ecnun TpebyeTca paspeLluTb MapLIPyTU3aLLMIO
TpaduKa B NOKaNbHYIO CETb M 06pPaTHO MM 30Ha «wany», ecan VPN — TyHHenb byaeT ncnosib3oBaTbeA
A/19 NepeHanpaB/iieHUA NHTePHET TpaduKa, B STOM C/lyyae aBTOMATUYECKM 3anpeLtaeTca Becb
BXOAAWMI TpadumK u BKAoYaeTca NAT.
HacTpoWiku 30H HaxoauTca B MeHio «Cmamyc - Mexccemeaoii IKpaH».

4.4.2 Cetb- VPN -OpenVPN

B meHto HaxoauTca pasaen npegHasHavyeHHbIn ana HacTpoliku VPN kaneHTa OpenVPN (Bepcus 2.5.3). HacTpoliku pa3buTbl Ha HECKOJIbKO
YacTtelt — «OCHOBHbIe HaCTPOMUKMUY», «[LlONONHUTENbHbIE HACTPOKNY, «AyTeHTUdUKauma» 1 «HacTPoiKKM merKceTeBOro akpaHa». Kaxaas 4actb
HaxoAMTCA HA CBOel BKAaaKe. BknasKa «AyTeHTUPUKaALMA» [OCTYNHA, KOraa BKAtoYeHa ayTeHTuduKauma «Shared Secret» nnm «TLS Client».

OnucaHue napameTpoB NpeacTaBneHo B Tabanue 4.4.2.

Mpumep KoHdUrypaumm cepsepa u Tectosble cepTuouKkaTtbl https://github.com/Microdrive/openconfig.

Bo3moXKHOCTH:

e CosgaHue VPN-TyHHens Tuna «Touka-Touka» ypoBHa L2/L3 ¢ ayTeHTUdMKaumeit no obiiemy cekpeTHomy Kitody (Shared Key), ¢
wndposaHnem nnm 6e3 wrudposBaHus;

e CospgaHue VPN-TyHHensa TMna «CeTb» yposHa L2/L3 c ayteHTUdGMKaumeit TLS npy nomowm cepTUdUKaTOB M 3aKpbITbiX Katoven (TLS-
KAneHT). onofHUTeAbHAA ayTeHTUOUKALMA NO NOTUHY M/UAK napoato. JonoaHUTebHaA ayTeHTMOUKauMA U lWndpoBaHMe KaHana
ynpasneHua TLS npu nomoLum o6Lwero 3aKpbITOro Ka4a;

e [lepeHanpasneHune nHTepHeT TpaduKa Yepes TyHHenb. KoHburypauma VPN-wnio3;

e TpaHcnopTHbIY NnpoTtokon — UDP wan TCP.

Tabnuya 4.4.2. OnucaHue napamempos «MHmepgelic ovpn»
Ne | HassaHue nons OnucaHue Oonuua
OpenVPN

UHTepdeiic «ovpn». OCHOBHbIE HACTPOKK

1 | Bkawouutb BKt0UMTL/OTKNOUNTL MHTEPEIC. -
TUN/TAP Bbi6op TMNa Kaapos npu MHKancyaaumu. TUN (L3) — MHKancyavpytoTca Kagpsl IPv4, dev

TAP (L2) — uHkancynupytotca Kagpbl 802.3 (Ethernet).

3 | CerteBoW mocT MapameTp onpepenset, byaet N aobasneH MHTepdenc B COOTBETCTBYHOLLMI -
ceTeBol mocT. MapameTp AOCTyNeH ToNbKO Aana pexnuma TAP.

4 TpaHCNOPTHbIN NPOTOKOA BbI6op TPaHCMOPTHOrO NPOTOKO/1a. BO3MOKHbIE 3HAYeHMUA: proto,
UDP — B KauecTBe TpaHcrnopTa ucrnonbdyercs UDP npoToko; tcp-client
TCP — B KayecTBe TpaHcnopTa ucnonb3yerca TCP npoToKo.

5 | Cepsep OPENVPN JomeHHoe uma unum IP-agpec yaaneHHoro y3na (cepsepa), K Kotopomy byaer remote
noakntovatbca OpenVPN KaneHT.

6 | lNopt MopT yaaneHHoro y3na (cepsepa) port

7 | Cxkatue Bbi6bop anropmTma cxaTma. Bo3MoKHble 3HaYeHUsA: compress
Mo ymonuaHuto — kaneHT OpenVPN UCnosb3yeT HAaCTPOMKN MO YMONYAHUIO
(pekomeHayetcs);

OTK/IIOYEHO — C}KATUE OTK/IIOYEHO, A0/IXKHO COBMNAAaTb C HAaCTPOMKOM Ha cepBepe;
LZO — ncnonb3yeTca anroputm cxkatua LZO, LonKeH coBNagaTb C HACTPOMKOW Ha
cepBepe;

LZ4 — ncnonb3yeTcs anroputm cxkatua LZ4, nonxkeH coBnaaaTb C HACTPOMKOM Ha
cepBepe;

Ecnm ucnonbsyertca nogkatodeHme tuna «CeTby», TO CEPBEP MOXKET nepeonpesenvTb
3HaYeHWe 3TOM ONLUMM NPU NOAKNIOHEHUMN.

8  WHTtepsan Keepalive MNapameTp ncnonb3yeTcs A5 KOHTPONA COeaUMHEHUs C yaaNeHHOoM cTopoHon, nytem  keepalive
OTNPaBKM 3XO0 3anpocoB. 3HaueHue 0 — KOHTPOsIb byaeT oTKAtoYeH. MHTepBan
Keepalive —3To npeaenbHblIi UHTEPBAN OXUAAHWA 3XO 3aNPOCOB, MO UCTEYEHUU
KOTOpOro uHTepdeic «ovpn» byaeT nepesanylieH. UHTepBan oTnpaBKu 3X0
3anpocos paseH Keepalive/5.

Ecnun ncnonb3yertca nogkntoveHune tuna «Cetb», TO cEpBEP MOXKET NepeonpeaeTb
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9

10

11

12

13

14

AyTeHTuduKauma

WndpoeaHue

A/ITOPUTM ayTEHTUOUKALUM

JlokanbHbIn VPN agpec
YaaneHHbit VPN agpec

Macka cetn VPN

3HAYEHWE 3TOI ONLUN NPU NOAKIOHEHUN.

Bblbop MeTo4a ayTeHTUDUKALMMN M TONONOTUM CETU. BO3MOMKHbIE 3HAYEeHUA:
OTKAOYEHO — NOAKAoYEHMeE TUNA «TouKka-Touka» 6e3 ayTeHTUPUKaLmmn
WwndpoBaHUS;

Shared Secret — noakntoyeHne TMNa «Touyka-TouKa», ayTeHTUOMKALMSA C 06LLMM
KNHOYOM;

TLS Client — nogkntoyeHne Tuna «CeTb», ayTeHTUDUKALMA C MOMOLLbIO
cepTdMKaToB U/Mam Nnapons.

Bbi6op anropmtma WwWndpoBaHMA KaHaNa nepesayn AaHHbIX. BO3MOXKHbIe 3HaueHuA:
Mo ymonyaHuio — 3Ha4YeHne no ymonyaHuio AES-128-CBC;

OTK/OYEHO — LWNPOBaHNE He UCMOb3YeTCH;

AES-128-CBC — anroputm wndposaHma AES-128-CBC;

AES-128-CFB — anroputm wundposaHua AES-128-CFB;

AES-128-CFB1 — anroputm wndposaHmna AES-128-CFB1;

AES-128-CFB8 — anropntm wndposaHmns AES-128-CFBS;

AES-128-GCM — anropuTm wndposaHua AES-128-GCM;

AES-128-OFB — anroputm wudposaHma AES-128-OFB;

AES-192-CBC — anroputm wndposaHma AES-192-CBC;

AES-192-CFB — anropuTtm wudpoBaHus AES-192-CFB;

AES-192-CFB1 — anroputm wndposanHmna AES-192-CFB1;

AES-192-CFB8 — anropuTtm wuédposaHma AES-192-CFBS;

AES-192-GCM — anroputm wndposaHma AES-192-GCM;

AES-192-OFB — anropntm wndposaHma AES-192-0OFB;

AES-256-CBC — anroputm wndpoeaHma AES-256-CBC;

AES-256-CFB — anropuTtm wudposaHus AES-256-CFB;

AES-256-CFB1 — anropuTtm wudposaHma AES-256-CFB1;

AES-256-CFB8 — anroputm wndposaHmns AES-256-CFBS;

AES-256-GCM — anroputm wndposaHma AES-256-GCM;

AES-256-OFB — anropntm wndposaHma AES-256-0OFB;

CHACHA20-POLY1305 — anroputm wudposanma CHACHA20-POLY1305;

BF-CBC — anroputm wndposaHua BF-CBC.

Ecnu ncnonbayetca noaxnoyeHne tuna «CeTb», TO CEPBEP MOXKET NepeonpeneinTb
3HaYeHWe 3TOW ONLMM NPU NOAKNIOYEHUU.

Bbi6op anropmMtma ayTeHTUPUKaLnn. BoamoskHble 3HaueHus:

Mo ymonyaHuio — 3Ha4YeHne no ymonyaHuio SHAL;

OTKAIOYEHO — ayTEHTUUKALMA HE NCNONb3YeTCA;

SHA1 — meTopg ayTeHTUdUKaumm SHAL;

SHA256 — meTog ayTeHTUGUKaumm SHA256;

SHA512 — meTog ayTeHTUPUKaummn SHAS512.

Ecnm ucnonbsyertca nogkatoveHme tuna «CeTby», TO CEPBEP MOXKET NepeonpesenuTb
3HaYeHWe 3TOW ONuUMK NPU NOLAKNIOHEHUU.

IP-agpec BupTyanbHoro nHtepdeiica «ovpn». MapameTp JOCTyNeH TOAbKO ANs
ayTeHTMduKaumm Shared Secret.

IP-agpec yaaneHHoM cTopoHbl. MapameTp JOCTyneH TOAbKO ANA ayTeHTUdUKaumm
Shared Secret B pexxume TUN.

Macka BupTyanbHOro uHTepderica «ovpn». MapameTp A4OCTYNEH TONBLKO ANA
ayTeHTMdMKauum Shared Secret B perkume TAP.

UHTepdeiic «ovpn». JONOAHUTENbHbIE HACTPOKK

1

UHTepdeiic «ovpn». AyTeHTUPMKaLUA

1

2

JononHuTtenbHas
KoHbUrypauus

O6wwit Kntou (secret.key)

CepTtudukar CA (ca.crt)

3apatoTcA JONONHUTENbHbIE onuun KnneHTy OpenVPN, KoTopble byayT fobaBneHbl
K OCHOBHOM KOHOMrypaLmMm npu 3anycke uHTepdeica.

Onuwus «verb 3» 3agaet 3-uii ypoBeHb MHPOPMALMOHHBIX COOBLLEHMI B CUCTEMHOM
XypHane.

061wmit Koy 4ns wnudpoBaHMA coegnHeHnsa TUNa «Touka-Touka». Kaou gonkeH
BK/1OYATb 3ar0/I0BOK M OKOHYaHue:

MapameTp AOCTyneH TobKo Ans ayTeHTuduKaumm Shared Secret.
CepTuduKaT yaocToepatoLero LeHTpa. CepTuduKaT goMKeH BKIKOYATL 3aro/10BOK
1 OKOHYaHMe:
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MapameTp AOCTyneH TO/bKO A ayTeHTUdMKauum TLS Client.

3  CeptuduKaT KAMEHTA MoAnucaHHbIN cepTUdUKAT KAneHTa. CoAepKUT OTKPbITLIN KoY U cert
(client.crt) OONOJ/IHUTE/IbHBIE aTPUBYTbI: UMA KANEHTA, CPOK AeNCTBUA U ap. [losKeH
3aKaHYMBaTbLCA:

MapameTp AOCTYNEH TONbKO AN ayTeHTUdMKaumm TLS Client.
4 | Knwou KaveHTa (client.key) 3aKpbITbIN KAKOY KIMEHTA. Koy foMKEH BKIOYATb 3ar0/1I0BOK M OKOHYaHME: key

MapameTp gocTyneH ToNbKo Ana ayteHTuduKaumm TLS Client.

5  JloruH JononHutenbHasa ayTeHTUPUKaLMA No NOrMHY 1 napoto. MapameTtp goctyneH -
TONbKO gns ayTeHTUdmKaumm TLS Client.
6 | Maponb JononHutenbHas ayTeHTUPUKaLMA No NOTMHY M napoto. MapameTp AoCTyneH -
TONbKO gns ayTeHTUdmKaumm TLS Client.
7 | TLS 3afaeTca AOMNONHUTENbHBIN YPOBEHb ayTEHTUDUKALUMN NN tls-auth, tls-
AyTeHTudukaums/LLndposa- WNPpPOBaHNA KaHana ynpasaeHua TLS. BO3MOKHble 3Ha4YeHuWA: crypt
Hue OTKNIOYEHO - A0MOJIHUTENbHAA ayTeHTUdUKaLMA U WKdpPOBaHUE KaHana keydirection

ynpasaeHua TLS oTKAo4YeHo;
AyTeHTUdUKaumA — ayTeHTUdUKaLMA 6e3 WwndpoBaHUsA, HaNnpaBAeHUE KNtoYa He
33JaHo;
AyTteHTudUKaums, key-direction 0 — ayTeHTMOUKaLMA Be3 WwndpoBaHua,
HanpasieHue Katoua — 0;
AyTteHTuduKauus, key-direction 1 — ayteHTUdMKauma 6e3 wWndposaHus,
HanpaB/ieHue Katoda — 1;
LLinpposBaHue — ayTeHTUOUKALMA U LUMPPOBaHHME.
Ecnu Ha cepBepe 3aaaHo HanpaBaeHue Katoda 1 (onuma key-direction 1), To Ha
KMEHTe JOMKHO bbITb 334aHo O 1 Ha obopoT.
MapameTp AOCTyneH ToNbKO gna ayteHTuduKaumm TLS Client.
8 | Knwou (ta.key) O6wMmit Kntoy gns WndpoBaHUA KaHana ynpasieHus TLS. tis-auth, tls-
Kntoy gonkeH BKAHOYATb 3aro/IOBOK M OKOHYaHMe: crypt

MapameTp gocTyneH ToNbKo Ana ayteHTudukaumm TLS Client.
UHTepdeiic «ovpn». HacTpoiiku mexceTeBoro sKkpaHa

1 HasHaunTb 30HY ceTeBoro 30Ha MeXXCeTeBOro 3KpaHa, K KOTOPOI Bbl XOTUTE NPUKPENUTL 3TOT UHTepdelic. Ana
3KpaHa 3TOro uHTepdeiica moKeT 6biTb BbibpaHa 30Ha «vpn», ecnun TpebyeTcs paspewnTb
MapLIpyTU3aumio TpaduKa B I0KabHYIO CETb U 06PATHO MM 30HA «Wan», ecau
VPN — TyHHesb ByZieT MCNoNb30BaTbCA A8 NepeHanpaBAeHns MHTEPHET Tpaduka, B
3TOM C/ly4ae aBTOMATUYECKM 3aMpeLLaeTcs BECb BXOAALWMIA TpaduK U BKAOYAETCA
NAT.
HacTpoiKu 30H Haxo4uUTCA B MeHio «Cmamyc > Mexccemeeoli IKpaH».

4.4.2.1Hactpoiika TyHHensa L2 Tuna «TouKa-Touka» ¢ ayTeHTuduKauueii no obwemy Kniouy (Shared Secret)

B KoHOUrypauum TyHHens Tuna «ToyKa-TouKa» 04HO U3 YCTPOMCTB A0/IXKHO BbICTYNATb B PO/IM CepBepa U UMeTb CTaTUYECKUI
obuwenocTynHblii IP-aapec (6enbiit IP). Bropoe ycTPOWCTBO, BbINOHAOLLEE POb KANEHTA, MOXKET UMEeTb IMHaMUYecKkuii IP-agpec 1 paboTaTtb 3a
NAT. Kagpbl 802.3 (Ethernet, Wi-Fi) moryT cBo60o4H0 npoxoanTb mexkay xoctamm 192.168.0.11 1 192.168.0.125, a TakxKe APYrMMM XOCTaMU B CETU
192.168.0.0/24. B HacTpoiKax MeKCceTeBoro aKkpaHa, Ha CTOpOHe cepeepa, Heo6X0AMMO OTPbITb COOTBETCTBYHOLMIA MOPT ANSA NPUEMa BXOAALLErO
COEANHEHUA OT KAMEHTa.

Mpumep TonosorMm nokasaH Ha puc.4.4.2.1. Mpumep HaCTPOVKMN NpuBeseH B Tabanue 4.4.2.1.

OpenVPN TyHHene

82.112.31.108

192.168.0.1/24 Internet

192.168.0.11/24
4.4.2.1. MMpumep monosnozuu «Toyka-Toyka», ypoBeHb L2
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Mapamertpbl

TUN/TAP

CeTeBoW mocT
TpaHCNOPTHbIN NPOTOKOA
Cepsep OPENVPN

Mopt

Cxatune

NHTepsan Keepalive
AyTeHTuduKauma
LWndposaHue

ANTOPUTM ayTeHTUOUKaLUM
NokanbHbili VPN IP

Macka cetn VPN
AyTeHTUdUKaLmA

06wwmit Kntou (secret.key)
HacTpoiiku mexKceTeBoro aKpaHa

Ha3HaunTb 30HY ceTeBOro
3KpaHa

192.168.0.11/24
192.168.0.1/24

Tabnauya 4.4.2.1. Mpumep Hacmpoliku 015 mononoauu « Toyka-Touka»

Knuenr

TAP (L2)

«lan»

MozkeT 6b1Tb UDP nam TCP
82.112.31.108

1194

Mo ymonyanuto

30

Shared Secret

CHACHA20-POLY1305 nnu ntoboii apyrom
SHA1

OcTaBUTb NyCTbiM, ecNn MHTepdeiic AobaBeH B
ceTeBOl MOCT
OcTaBuUTb NYCTbIM, ecnun nHTepdeic sobasneH B
ceTeBO MOCT

Coaepxumoe daiina c 06LWmMm KAoHoM

3oHa «lan»

—|P-agpec xoCTa 3a KIMEHTOM;
—IP-agpec nHtepdelica ceteBoro mocta «lan» knneHTa, B KoTopblli obasneH TAP-uHTepdeic OpenVPN, IP-agpec

Heob6xoAMMm, 4TO Bbl MMETb LLOCTYN K YCTPOWUCTBY M3 ceTn 192.168.0.0/24;

192.168.0.125/24
192.168.0.2/24

— IP-appec xocTa 3a cepBepom;
— IP-apgpec nHtepdelica ceteBoro mocta «lan» cepsepa, B KoTopsbiii gobasneH TAP-uHTepdeic OpenVPN, IP-agpec

Heo6xoaMMm, 4TO Bbl MMETb JLOCTYN K YCTPOMUCTBY U3 ceTn 192.168.0.0/24;

82.112.31.108

— IP-appec WAN uHTepdelica cepsepa.

CepBep

TAP (L2)

«lan»

MozkeT 6b1Tb UDP unm TCP

OcTaBuTb NyCTbiM

1194

Mo ymonyanuio

30

Shared Secret

CHACHA20-POLY1305 nnu ntoboii apyrom
SHA1

OcTaBuUTb NyCTbIM, eCAn MHTEpdec AobaBNeH B
ceTeBoM MOCT
OcTaBUTb NYCTbIM, ecan MHTepdenc gobasaeH B
ceTeBoM MOCT

Coaepumoe daiina c 06wmm KaoHom

3oHa «lan»

4.4.2.2 Hactpoiika TyHHenA L3 tTuna «TouKa-Touka» ¢ ayTeHTUdUKauueii no obwemy Kntouy (Shared Secret)

B KoHOUrypaunm TyHHens Tuna «ToYKa-TouKa» 04HO U3 YCTPOMCTB A0/IXKHO BbICTYNATb B PO/IM cepBepa U UMeTb CTaTUYeCKui
obuwenocTynHblli IP-agpec (6enbiit IP). BTopoe ycTpOICTBO, BbIMOAHAIOLWEE POJb KAMEHTA, MOXET UMETb ANHammyeckuii IP-agpec 1 paboTaTb 3a
NAT. B HacTpoiKax MeXCceTeBOro sKpaHa, Ha CTOPOHe cepsepa, He0HX0AMMO OTPbLITb COOTBETCTBYIOLLMIA NMOPT A1A NpUeMa BXOAALLErO COeANHEHUA
OT KAneHTa. [InA focTyna K ceTaM 3a KIMEHTOM, Ha CTOPOHe cepBepa HeobxoaMMo f06aBUTb CTaTUYECKME MapLUPYTbl Yepe3 nHTepdeiic «ovpny».
[na poctyna K ceTaAm 3a cepBepoM, Ha CTOPOHE KNMEeHTa HeobxoanMo A06aBUTL CTaTUYECKME MAPLLPYTbI Yepes UHTepderic «ovpn».

Mpumep TONOAOrMM NOKa3aH Ha puc.4.4.2.2. Mpumep HaCTPONKM NpuseaeH B Tabanue 4.4.2.2.

OpenVPN TyHHens

82.112.31.108

192.168.1.1/24 Internet 192.168.2.1/24

192 168 1.11/24

4.4.2.2. MMpumep monosnozuu «Toyka-Toyka», ypoBeHb L3

Tabauya 4.4.2.2. [Mpumep Hacmpoliku 048 monosoauu « TouKa-Touyka»

MapameTpbl Knuent Cepsep

TUN/TAP

TpaHCNOPTHBIN NPOTOKON
Cepsep OPENVPN

MNopt

TUN (L3)

MoskeT 6b1Tb UDP nnm TCP
82.112.31.108

1194

o ymonyanuio

TUN (L3)

MoseT 6b1Tb UDP nau TCP
OcCTaBUTb MYCTbIM

1194

CxaTne Mo ymonyaHuto
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WHTepsan Keepalive 30 30

AyTeHTUdUKauma Shared Secret Shared Secret

LWndposaHue CHACHA20-POLY1305 mnau ntoboi apyrow CHACHA20-POLY1305 nau ntoboi apyrow
ANroputm ayTeHTUOMKauum SHA1 SHA1

NokanbHbIvi VPN IP 10.8.0.1 10.8.0.2

YpaneHHbit VPN agpec 10.8.0.2 10.8.0.1

AyTeHTUdUKaLmA

06wwmit Kntou (secret.key) Coaepumoe daiina c 06LmMm KAoHomM Coaepumoe daiina c 06Lwmm KaoHom

HacTpoiiku mexKceTeBoro sKpaHa

Ha3HaunTb 30Hy ceTeBOro 3oHa «lan» nan «vpn» 3oHa «lan» nan «vpn»
3KpaHa

192.168.1.11/24 — IP-appec xocTa 3a KAMEHTOM;

192.168.1.1/24 — IP-apgpec nHTepdeiica ceteBoro mocta «lan» kKnmeHTa;

192.168.2.31/24 —|P-agpec xocTa 3a cepBepom;

192.168.2.1/24 — IP-appec nHTepdeliica ceteBoro mocta «lan» cepsepa;

10.8.0.1 — IP-agpec nHTepdelica «ovpn» KAMEHTa;

10.8.0.2 — IP-apgpec nHTepdeiica «ovpn» cepsepa;

82.112.31.108 —IP-appec WAN uHTepdelica cepsepa.

4.4.2.3 Hactpoiika TyHHenA L2 tuna «CeTb» ¢ ayTeHTUdUKaumen TLS

B KoHOUrypaunm TyHHens Tuna «CeTb» AOMKEH NPUCYTCTBOBATHL CEPBEP CO CTaTUYECKUM obuiepocTynHbim IP-agpecom. K cepsepy byayT
NOAKAYATLCA KNNEHTbI, KOTOPbIE MOTYT UMETb ANHamUuYeckuii IP-agpec n paboTatb 32 NAT. B HacTpoiKax MeXCEeTeBOro aKpaHa, Ha CTOpoHe
cepsepa, Heo6X0AMMO OTPbITb COOTBETCTBYHOLLMIA NOPT ANA NPUEMa BXOAALLMX COeAUHEHUI OT KnneHToB. Kagpbl 802.3 (Ethernet) moryT
cBODOOAHO NMPOXOAUTL MEXKAY XOCTaMM, PACTONONKEHHBIMU 33 KIMEHTAMM, YEPES LLEHTPAbHBIN cepBep (cepBep BbIMONHAET GYHKLUMIO CETEBOTO
MoCTa). B KOHOUrypauum cepeepa caeaytoT OTKAYUTL GYHKLUMIO NpUcBoeHMA IP-agpecoB aAna KnveHToB (onuma server-bridge 6e3 napameTpos).

Mpumep TonosorMm nokasaH Ha puc.4.4.2.3. Mpumep HacTPOVKKN NpuseaeH B Tabanue 4.4.2.3.

Cepsep

WAN *\‘
791431221 '~ OpenVPN TyHHenb
~,

N,
.

S
S

-
OpenVPN TyHHene .«
-
-
"
"

.
KnueHt 1 -~ S,
Upiat STAP KnueHt 2

N\,
S

wan (=g H

Sl iy
%

192.168.0.2/24 192.168.0.12/24

n.m

192.168.0.1/24 Internet

192.168.0.11/24

4.4.2.3. [Ipumep momnosaozuu «Cems», ypoBeHb L2

Tabauya 4.4.2.3. [Mpumep Hacmpoliku KaueHma 078 monoso2uu «Cemo»

Mapametpbl Knuent

TUN/TAP TAP (L2)

CeTeBol MOCT «lan»

TpaHCNOPTHbIN NPOTOKOA MoskeT 6b1Tb UDP nan TCP

Cepsep OPENVPN 79.143.12.21

MopTt 1194

CxaTne Mo ymonyaHuto

NHTepsan Keepalive 30, MOKeT bbITb NepeonpeseieHo cepepom
AyTeHTuduKauma TLS Client

WndposaHue AES-128-CBC, moxeT bbITb NepeonpesesieHo CEPBEPOM
Anroputm ayTeHTUdUKauum SHA1, moxeT bbITb NepeonpeseneHo cepBepom
AyTeHTUUMKaLUMA

CepTtudukar CA (ca.crt) Coaepkumoe dalina KOpHEBOro cepTUduKaTta
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CepTuduKaT KAneHTa
(client.crt)

Kntou knuenTa (client.key)

JlornuH
Maponb

TLS AyteHTnduKauma/
WndposaHue
Kntou (ta.key)

Cozepumoe daiina c ceptTuduKaTtom KaveHTa

Copepumoe daiina c KIYOM KIUEHTa

OcCTaBWTb MYCTbIM, ECAIN CEPBEP He 3anpallnBaET JIOTWH U Naposib

OCTaBWTb MYCTbIM, €CAIN CEPBEP He 3amnpallMBaET JIOTUH W Naposib

OTKAIOYEHO, ecan He TpebyeTca ayTeHTUdMKaLMA U WKdpoBaHMeE KaHana ynpaBieHus

Cogepkumoe daiina c 06LWMM KIHHOM, EC/IN BKIKOYEHA ayTeHTUdMKauua/wndposaHue TLS

HacTpoiiku mexKceTeBoro s3kpaHa

Ha3HaunTb 30HY ceTeBOro

3KpaHa

192.168.0.11/24
192.168.0.12/24
192.168.0.1/24
192.168.0.2/24
79.143.12.21

3oHa «lan» nam «vpn»

— IP-appec xocTa 3a KAneHTOMm 1;

— IP-appec xocTa 3a KAMEHTOM 2;

— IP-apgpec nHtepdelica cetesoro mocta «lan» kauneHTa 1;
—IP-apgpec nHtepdelica ceteBoro mocta «lan» kauneHTa 2;
— IP-appec WAN uHTepdeiica cepsepa.

4.4.2.4 HactpoiiKa TyHHens L3 tuna «Cetb» ¢ ayteHTUdUKaumen TLS

B KoHUrypaumm TyHHena Tuna «CeTb» AO/KEH NPUCYTCTBOBATbL CEPBEP CO CTAaTUYECKMM obueaocTynHbiM IP-agpecom. K cepsepy 6yayT
NOAKNOYATLCA K/IMEHTbI, KOTOPbIE MOTYT UMETb AMHamuMYecKui IP-agpec 1 paboTaTb 3a NAT. B HacTpoiKkax meXceTeBOro skpaHa, Ha CTOpOHe
cepBepa, HeE0H6XO0ANMO OTPbITb COOTBETCTBYIOLMI NOPT ANA NPUEMa BXOAALLMX COEAUHEHWUI OT KIMEHTOB.

Ecnun TpebyeTca mappyTM3MpoBaTh TpaduK MeXAy XOCTaMM B CETU 3a KNMEHTaMK (Yepes cepsep), TO B UHAMBUAYAIbHBIX KOHOUTIypaLUAX
ON1A KNIMEHTOB Ha CTOPOHE CepBepa, HYKHO [06aBUTb COOTBETCTBYIOLME MapLpyTbl (onuua iroute). Onuua iroute umeeT ABOVHOE Ha3HaYeHwMe.
OnuuAa coobLyaeT cepBepy, Kakue CeTU ecTb 3a KIMEHTAMM, @ TaKKe BblAaeT BCeM KAMeHTam MHOOPMALMIO O CETAX 3a A4PYTMMU KAMeHTaMu. Takum
06pasom, HeT HeobXo0ANMOCTH BPYUHYIO A06aBNATL CTAaTUYECKME MAPLLPYTbl HA CTOPOHE K/IMEHTOB.

Mpvmep TononorMm nokasaH Ha puc.4.4.2.4. Mpumep HaCTPOMKM NpuseaeH B Tabanue 4.4.2.4.

MapameTpbl

TUN/TAP

TpaHCMOPTHbIM NPOTOKON
Cepsep OPENVPN

Mopt

Cxatue

NHTepsan Keepalive

Cepsep

B

TUN 10.8.0.1/24 4|
e 192.168.1.74/24

s

A TUN 1080.1/24
WAN sy

5 N
roas 22t \\gpen\/PN TYHHENb

\\
.

N JUN 1080324
N

KﬂHeHTZ = H
Vs

Internet 192.168.3.1/24

OpenVPN TynHen b’,’,
-
-
L

P
TUN 10.8.0.2/24 ,»7
.

-
.
Knuext 1@ .
ALy

192.168.2.123/24 192.168.2.1/24

192.168.3.127/24

4.4.2.4. llpumep monosaozauu «Cemes», ypoBeHb L3

Tabauya 4.4.2.4. [NMpumep HacmpoliKu KaueHma 078 monoso2uu «Cemo»
Knuent

TUN (L3)

MoskeT 6b1Tb UDP nnm TCP

79.143.12.21

1194

Mo ymonyanuio

30, MOXKeT 6bITb NepeonpeseneHo cepsepom

AyTeHTuduKauma TLS Client

LWndposaHue AES-128-CBC, MOXeT 6bITb NepeonpeneneHo cepsepom
Anroputm ayTeHTUOUKauum SHA1, mo»KeT 6biTb MepeonpeaesieHo cepeepom
AyTeHTUOMKauuna

CepTtudukar CA (ca.crt)

CepTUdUKaT KAneHTa
(client.crt)

Copepxumoe daiina KopHeBoro ceptuduKaTa
Cozepumoe daiina c cepTudUKaTom KAMeHTa
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Kntou knneHTa (client.key) Coaeprkumoe dalina ¢ KA4OM KAneHTa

NoruH OcCTaBUTb MYCTbIM, €C/IN CEPBEP HEe 3amnpallMBaeT JIOrMH W Naposib

Maponb OCTaBWTb MYCTbIM, EC/IN CEPBEP He 3anpallMBaET JIOTWH U Naposib

TLS AyTeHTudmKaumsa/ OTKAIOYEHO, ecnn He TpebyeTcsa ayTeHTUdUKaLMA U WKdpoBaHME KaHana ynpaBieHus
WndposaHue

Kntou (ta.key) Copepxumoe daiina c 06LMM KNoHOM, eC/i BKAOYEeHa ayTeHTUdUKauma/wumdpposaHme TLS

HacTpoiiku mexKceTeBoro sKpaHa

Ha3HaunTb 30Hy ceTeBOro 3oHa «lan» nan «vpn»
3KpaHa

192.168.2.123/24  —IP-agpec X0oCTa 3a KNmeHTom 1;
192.168.3.127/24 - IP-agpec X0oCTa 3a KANEHTOM 2;

192.168.1.74/24 — IP-appec xocTa 3a cepBepom;

192.168.1.1/24 — IP-agpec nntepdelica LAN cepepa;

10.8.0.1/24 —IP-agpec nntepdeiica TUN OpenVPN Cepsepa;
10.8.0.2/24 —IP-agpec nHtepdelica «ovpn» KaveHTa 1;

10.8.0.3/24 — IP-agpec nHTepdelica «ovpn» KaMeHTa 2;
192.168.2.1/24 — IP-appec nHTepdeiica ceteBoro mocta «lan» KnmeHTa 1;
192.168.3.1/24 — IP-appec nHTepdeiica ceteBoro mocta «lan» knueHTa 2;
79.143.12.21 — IP-appec WAN uHTepdelica cepsepa.

IP-agpeca KAMeHToB B BUpPTYanbHoM cetn 10.8.0.0/24 1 maplupyTbl A0 CETEN 3a KAMEeHTaMU, AO/IXKEH BblAasaTb cepsep. IP-agpeca ceTtel 3a
KAMEHTAMM U CEepPBEPOM A0/IXKHbI ObITb YHUKANbHBIMMU.

4.4.2.5Hactpoiika TyHHena L2/L3 tuna «CeTb» ¢ ayTeHTUdUKaLMeNn No NOrMHY U Napoio

B aTo KOHOUrypaumm He TpebyeTca co3gaHne KNMEHTCKMX cepTUUKATOB U KAtouei, HO Bce elle TpebyeTcsa o6wWwmin KopHeBow cepTuduKaT
(CA). Hactpolika npoussoamTca Kak B 4.4.2.3 unn 4.4.2.4, Ho cepTUdMKAT KAMEHTA U K/KOY K/IMEHTa He f0b6aBnatoTca, Npyu 3TomMm 06s3aTeNibHO
TpebyeTcA yKasbiBaTb JIOFMH U Naposb. JTornH byaeT Mcno/ib30BaTbCA CEPBEPOM B KadecTBe napameTpa «Common Name» gna naeHTuoukaumm
KANEHTa U Nepefaym emy COOTBETCTBYIOLMX HACTPOEK.

4.4.2.6 OpenVPN wnio3

KoHourypauma VPN-wn03 ucnonblyetcs AnA nepeHanpasienHns MHTepHeT TpaduKa yepes nHTepdeic «ovpn». Tonosorus cetm moxkeT
6bITb «Touka-TouKa» unmn «CeTb».
Ons Tononornn «Touka-Touka», cnegyeTt gobaBuTb 2 cTaTUYECKMX MapLlipyTa B MeHto «Cemb = CmamuyecKue mapwpymoi».

1. MpAamoi mapLipyT A0 yAaNneHHOro y3na (cepeepa):

MapameTpbl Knuenr

NHTepdeiic «modem» unm apyro WAN nntepdeiic
Lenb IP-agpec cepsepa

Macka cetn 255.255.255.255

LWnto3 OcTaBuTb NyCTbIM

MeTpuka 0

2. MapuwpyT «0.0.0.0/0»:

NapameTpbl Knuent

NHTepodeiic «ovpn»

Lenb 0.0.0.0

Macka ceTtn 0.0.0.0

LWnto3 OcTaBuTb NyCTbIM, ecu ceTb YpoBHA L3 nau ykasatb IP-agpec wnto3a, ecnm cetb ypoBHA L2
MeTpuka 0

[na Tononornn «Cetb», MapwpyTbl AN nepeHanpasneHns UHTepHeT TpaduKka byayT nobaBneHbl aBTOMATUYECKM, eCAn B KOHUrypaLmm
cepBepa 3agaHa onuus push "redirect-gateway def1".
30Ha MEeXKCeTeBOro sKkpaHa MOXeT bbiTb M3MeHeHa Ha «wan», ec/iv TpebyeTca MacKMpoBaTb IoKasbHY0 ceTb (NAT) 1 3anpeTuTb BXOAALWMIA
Tpaduk.
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4.5 Cetb — DHCP/DNS

B MeHI0 HaxoamTcA pasaen npeaHasHaueHHbI gaa HacTpoiku caysk6bl DHCP/DNS. Cnysk6a DHCP/DNS ebinonHsaet ¢dyHKumnm DHCP
cepsepa u DNS cepsepa ogHOBpEMEHHO.

DCHP cepsep npegHasHavyeH gna aBTOMaTMYeCcKoro pacnpeaeneHna IP-agpecos mexay ysnamu cetu. NMomumo IP-agpeca, DHCP cepsep
TaKKe MOXKeT co0bLaTh KNMEHTY AONONHUTENbHbIE NapaMeTpbl, HeobxoaMMble A1a HOPMaNbHOWM paboTbl B ceTu (IP-agpec wato3a, IP-aapec DNS u
Apyrve napameTpbl). ITM NnapameTpbl HasbliBatoTca onuuamu DHCP. CNcoK cTaHgapTHbIX ONuuMii MOXKHO HalTh B RFC 2132. IP-agpeca, BblgaHHbIe B
apeHAay, [OCTYNHbI A8 NPOCMOTPA B MeHto «Cmamyc - DHCP».

PacnpegneneHue IP-agpecos BO3MOXKHO ABYMA cCrocobamu — AMHaMUYECKOoe pacnpeseneHue 1 ctatudeckoe pacnpegenenue. Mpu
OVMHaMUYECKOM pacnpeseneHunm, Kaxaomy KaneHTy sblaensetcs IP-agpec n3 nyna ceobogHbix IP-aapecoB. Aapec BblaenfaeTca AMHAMUYECKU Ha
onpeneneHHbI CPOK, 3TO Ha3bIBAETCA apeHAoM aapeca. Mo ucTedeHUn apeHabl, KAMEHTbI A0KHbI CHOBA 3anpocuTb IP-agpec npu atom IP-agpec
MOXET bbITb Apyrum. Mpu cTaTMYecKoM pacnpegeneHnmn, IP-agpec cTporo 3akpenaseTcs 3a onpeseneHHbIM KIMEHTOM, NPU 3TOM KAUEHTbI
naeHTnduumpyroTca Kak no MAC-agpecy, Tak 1 no umenun (Hostname).

DNS cepBep npegHasHayeH Ansa npeobpa3oBaHMA AOMEHHbIX MMeH B IP-agpec y3na.

HacTtpoiiku cayx6bl DHCP/DNS pa3butsl Ha 3 pa3gena «06wume», «MocrtosHHble apeHabl DHCP» 1 «JlokanbHbii DNS».

4.5.1 Cetb - DHCP/DNS - O6wue

B MeHI0 HaxoaMTCA pasaen npeaHasHauYeHHbIN 41 HACTPOMKM OCHOBHbIX NapameTpoBs cay>K6bl DHCP/DNS.
Paspen pa3buT Ha aBa nogpasaena «Hacrpoiiku DHCP/DNS cepsepa» 1 «DHCP Mya» (puc.4.5.1a,6).
OnucaHue napameTpoB NpeacTaBneHo B Tabanue 4.5.1.

HacTtpoviku DHCP / DNS cepBepa

BKIOUNTD
ABTOPUTETHBIA PEXMM

BKAwuWTb 3awuTy oT "DNS Rebinding"

Puc.4.5.1a. MeHtwo «Cemb — DHCP/DNS — O6wue». Modpaszden «Hacmpoiiku DHCP/DNS cepsepa»

DHCP Myn

BHNOMUTD
NuHamMnyeckuid IP
HTepgelic  lan v
Crapt 100
Konwuectso 150
Bpems apengs  12h

Onum DHCP | Mpumep: 26,1470 @

Puc.4.5.16. MeHwo «Cems — DHCP/DNS — O6wue». lModpaszden «DHCP [Mya»

Tabauua 4.5.1. Onucarue napamempos «Hacmpoliiku DHCP/DNS cepsepa» u «DHCP [Tya»
Ne ' HassaHue nonsa OnucaHue

Hacrpoiiku DHCP/DNS cepsepa

1 BKkAouUTb BktounTb/OTKAOUUTL cay>k6y DHCP/DNS.

ABTOPUTETHBIN PEXUM BK/110UNTL/OTKAOUNTL aBTOPUTETHBIN pexMM. ITo ycKkopAeT apeHay DHCP. Ucnonb3yeTcs, eciv aTo
€[MHCTBEHHbIW CepBep B CETU.

3 BkatounTb 3awmty ot «DNS BKA0UYMTL/OTKAOYUTD 3aLLMTY OT aTak NoBTOPHOM NpuBA3KkM DNS, oT6pacbiBas BocxoasLLMe OTBETbI

Rebinding» RFC1918.
DHCP Myn

1 Bkatountb BktounTb/OTKAOUUTL NYA, ANA pacnpeseneHus IP-agpecos.

OnHamunyeckui IP BK/toUnTL/OTKAOUUTL AUHAMUYECKoe pacnpeaeneHue IP-agpecos. Ecam otkatoueHo, To DHCP cepsep

bypeT 06¢cnyKMBaATb 3aNPOChl TOIbKO OT TEX KIMEHTOB, KOTOPbIE ONpeaesieHHbl B Tabaunue
«locTosaHHbIe apeHabl DHCP».

3 NHTepdelic Mpocaywmsaembli nHTepdeNC. TakKe MCNob3yeTca AN BblumcneHus IP-aapeca cetu /24.

Crapt CrapToBbiit IP-agpec y3na B noacetv /24. Anpec cetu Bbluncaserca u3 IP-aapeca BbibpaHHOro
nHTepoerica. Hanpumep, ecam IP-agpec nHtepdeiica 192.168.1.1, 1o IP-agpeca byayT pacnpeaenatbes,
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HaymHaA ¢ 192.168.1.100.

5 Konunyectso Konunyectso IP-agpecoB B gnanasoHe.
Bpemsa apeHabl YKasblBaeTcsa BpeMs apeHab! IP-agpeca. 12h — 12 yacos, 2m — 2 MUHYTbI.
7 Onuwuun DHCP Cnucok onumin, nepegasaemblx KaMeHTam. OnNuMM COCTOUT U3 HOMEPA OMUUU U 3HAYEHUA ONLMUK.

Homep onummn 1 3HaYeHune pasaenatorca 3anaToi. Hanpumep: 26, 1470 — onuuma 26 (pasmep MTU),
3HavyeHue 1470. MNMonHbIi cnMcoK onuun onpegened B RFC 2132.

4.5.2 Cetb— DHCP/DNS - NocTrosaHHble apeHabl DHCP

B meH0 HaxoamuTca pasgen npeaHasHayYeHHbIN ANa co3haHna cTaTudeckux 3anucert DHCP. Kaxkaas 3anuce coctout u3 umeHu unm MAC-
aapeca xocta u IP-agpeca, KoTopblii byaeT BblaeneH xocty npu 3anpoce no DHCP npoTtokony. Ecan Bmecto IP-aapeca 3apatb 3HaveHne
«UrHopupoBaTtb», TO 415 YKa3aHHOIo XOCTa 3anpockl Ha nonyyeHue IP-agpeca cepsepom DHCP obpabaTbiBaTtbeaA He 6yayT. Ans co3paHus 3anucen
Heobxoanmo HaxaTb KHOMKY «[AJOBABUTb», 3ano/IHUTb HEOBXOAMMbIE MOAA U COXPAaHUTb M3MEHEHMSA, HaxKaB KHoMKy « COXPAHUTb». Ons
YyO3ANEHNA HYXKHOW 3anmMcn HeobxoaMMo HaxKaTb KHonky «YAAJ/IUTb», a notom KHonky « COXPAHUTb».

Mpumep HacTpoiKM nokasaH Ha puc 4.5.2.

OnucaHKe NapameTpoB NpeacTaBneHo B Tabamue 4.5.2.

MocTtoAHHbIE apeHabl DHCP

BrnounTe WmMa xocTa MAC agppec IPv4 appec
MyHost nwBoi ~ 192.168.1.200 ~ YOANWTL
+ I0EABUATB

Puc.4.5.2. MeHto «Cemb — DHCP/DNS — locmosHHele apeHdsi DHCP». [pumep cmamuyeckoii 3anucu DHCP

Tabauya 4.5.2. OnucaHue napamempos «locmosiHHble apeHObl DHCP»
Ne Ha3saHue nonsa OnucaHue

MocroAHHble apeHabl DHCP

1 Bkntountb BrtounTL/OTKAIOUMUTL 06pabOTRY 3anucu ciysk6oi DHCP/DNS.
Mmsa xocTa YKasbiBaeTca MMa xocTa. [lonycKaeTca He yKasblBaTb, ec/iv NpueA3Ka byaeT nponcxoautb no MAC-
ajpecy.
3 MAC agpec YkasbiaeTca MAC-agpec. [JonyckaeTca He YKasblBaTb, €C/IM NpMBA3Ka bByAeT nponcxoantb No UMeHU
XOCTa.
4 IPv4 appec IP-appec u3 nyna IP-agpecos. Eciv ykaszaHo « irHOpupoBaTb», TO A4 3TOro XxocTta 3anpocbl DHCP

06pabaTtbiBaTbCA He byayT.

4.5.3 Cetb— DHCP/DNS — JlokanbHbiii DNS

B MeH0 HaxoguTca pasgen npeaHasHayYeHHbIN Ana co3gaHnsa ctatudeckmx 3anuceit DNS. Kaxaas 3anncb COCTOUT U3 JOMEHHOTO UMEHU U
cooTBeTcTBYIOLWEro emy IP-agpeca. [1na co3gaHua 3anmcein HeobxoaMMO HaxKaTb KHOMNKy «4OBABUTb», 3anonHUTbL Heobxoanmble nNons u
COXPaHWTb U3MEHeHMA, HaxaB KHonKy « COXPAHUTb». ina yaaneHus Hy»HoW 3anMcu HeobxoaMmo HaxKaTb KHonky « YAAJ/IUTb», a noTom KHOMKyY
«COXPAHUTDb».

Mpumep fobaBneHUA NOKaNbHOM cTaTUYecKkom 3anmcu DNS nokasaH Ha pwuc 4.5.3.

OnncaHne napameTpoB NpeacTaBneHo B Tabanue 4.5.3.

WmMeHa y3nos

[lomeHHoe MMA IPv4 appec
lterouter 192.168.1.1 YOANWUTb
+ [OBABWTH

Puc.4.5.3. Menio «Cemb — DHCP/DNS — J/TokanbHbiili DNS». Mpumep cmamuyveckoli 3anucu DNS

Tabauya 4.5.3. OnucaHue napamempos « IMeHa y37108»
Ne ' HassaHue nonsa OnucaHue

WUmeHa y3nos

1 JlomeHHOe nma JomeHHoe uma ana IP-agpeca.
2 IPv4 appec IP-appec.
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4.6 Cetb — CTaTMuecKMe mapLupyTbl

B meH1o HaxoauTcA pasaen npeaHasHavyeHHbIn ana gobasaeHns cTaTUYeckMx MapLpyToB B Tabanuy mapwpyTtmsaumm (puc.4.6).
MapLpyTm3auma cayuT ans onpeaeneHus, yepes Kakom MHTephENC 1 W03 MOXKHO AOCTUYb HYXKHOTO XOCTa UK ceTu. [1nA co3paHuA 3anucen
Heobxoanmo HaxaTb KHOMKY «AJOBABUTb», 3ano/IHUTb HEOBXOAMMbIE MOJIA U COXPAHUTL U3MEHEHMsA, HarKaB KHonKky « COXPAHUTb». Ons
YO3ANEHNA HYXKHOW 3anmMcn HeobxoaMMo HaxKaTb KHonky «YAAJ/IUTb», a notom KHonky « COXPAHUTb».

OnucaHWe NapameTpoB NpeacTasneHo B Tabavue 4.6.

CtaTUuyecKue MapupyTtel IPv4

NHTepdelic Lene Macka ceTu linwos MeTpuKa

modem v~ 10.10.10.0 255.255.255.0 5.141.106.228 10 YOANUTH

modem ~| |10.10.1.0 255.255.255.255 a YOANWTh
+ NOBABWUTH

Puc.4.6. MeHto «Cemb — Cmamuyeckue mapupymsoi»

Tabauya 4.6. OnucaHue napamempos «Cmamu4eckue mapwpymeol IPv4»
Ne | HassaHue nonsa Onucanue

Cratuyeckue mappytbl IPv4

1 NHTepderic Bbibop UHTepdelica, yepes KOTOPbIN AOXKEH HANPABAATLCA TPADUK K YKa3aHHOMY XOCTY MU CETU.

2 Llenb Llenesoi IP-agpec xocta nau cetu.

3 Macka cetu Macka uenesoi nogceTtu. [1na xocTa AOMKHO 6bITb YKa3aHo 255.255.255.255.

4 LWnto3 LLinto3, yepes KoTopbin byaeT MATU MapLIPYT 40 agpeca. IP-agpec wato3a A0MKEH NPpUHaSNEeXKaTb TOM
e noacetu yto IP-agpec nHtepdeliica.

5 Metpuka MpuoputeT mapLupyTa B Tabavue mapwpyTmsaumm, 0 — MaKCUManbHbIA NPUOPUTET.
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4.7 CeTb — MexceTeBoM 3KpaH

B MeH!10 BbINO/IHAETCA KOHOUIYpaLLMA MEKCETEBOIO 3KpaHa. HacTpoiKu No3BONAIOT CO34aBaTb N0/1b30BATE/IbCKME NPABUIA A1A PeLleHunn
onpegeneHHbIX 3a4a4, Hanpumep, OTKPbLITb UK NePeHanpPaBUTb NOPTbI, OFPAHNUYUTL JOCTYN K CETU UK U3 CETU K XOCTY, MoaANDULMPOBaTb
oTZeNbHble MOAA NPOXOAALMX NAKETOB U T.4,

HacTpoliku pa3buTbl Ha NATb Noapa3aenos — «HacTpoiika 3oH», «MepeHanpaBneHus noptos», «Mpasuna gns Tpadpuka,
«Monb3oBaTtenbcKkue npasuna» n «JononHUTENbHbIE HACTPOIKKUY. Moapasaenbl PacnoNoKeHbl Ha COOTBETCTBYIOWMX BKNAAKAX.

[N ynpoLieHns HacTPOMKM MEXKCETEBOTO 3KpaHa Co34aHbl CneLmanbHble rpynnbl HACTPOEK — 30Hbl MEKCETEBOro 3KpaHa. MHTepdelicol,
NpuHaaNexalimne K 04HOW 30He, byayT MMeTb 06LLY0 NOANTUKY GUABTPALMKN MO OTHOLLEHUIO K BXOAALLLEMY, TPAH3UTHOMY M Ucxoaawemy Tpaduky.

CyTb HAaCTPOMKM MEKCETEBOTO 3KpaHa 0ObIYHO CBOAMTCA K CO3L,aHMIO MO/Ib30BATENBCKUX UCKOYAOLWMX NPAaBUA B COOTBETCTBYHOLLMX
Tabamuax «DNAT», «SNAT», «Mpasuna gna exogauwero Tpadpuka», «Mpasuna ana TpaHsuTHoro Tpadpuka» n «Mpasuna gaa ncxogawiero
Tpaduka».

Kaxgplii IP-nakeT, npoxoaawmin yepes nHtepdeicol, byaeTt NpoBepaTbCa Ha COOTBETCTBUE KPUTEPUAM NPABUA B COOTBETCTBYHOLLMX
Tabanuax (ceepxy BHU3). NMopaAoK Npasua B Tabanuax MeeT 3HaveHuWe. MpaBuaa pacnonoXKeHHbIe Bbile UMET 6oNbLUMI NpuopuTeT 1 byayT
npoBepATbCA nepsbiMU. Ecau IP-nakeT nonagaeT nog KpUtepun, Hag HUm byaeT BbINOSHEHO AEeNCTBME, YKa3aHHOe B NpaBuae. TONbKO 04HO
npasuao B Tabamue moxeT b6biTb BbiNoAHeHO. Ecan ans IP-nakeTa, npoxoasauero Yyepes nHtepdeiic, B Tabavue HeT NOAXO4ALLEro NpaBuaa, To Hag
TaKMM NakeTom 6yaeT BbINOJIHEHO AeNCTBUE, COOTBETCTBYIOLLEE NOIUTUKE 30HbI, K KOTOPOM NpuKpenaeH nHtepdeiic, inbo nonntuke «Mo
YMONYAHUIO», eCIM UHTEPDENC HE NPUKPENNEH HU K OAHOM U3 30H. MOIMTUKA 30H MEXKCETEBOrO 3KpaHa NpUBoOAMTCA B Tabauuax 4.7a, 4.76.
HacTpoiika 30H npon3BoamnTCcA B MeHio «Cemb -» Mexccemesolii skpaH -» Hacmpolika 30H». HacTpolika nonnTukun «Mo ymonyaHuio»
npou3BoaunTCca B MeHio «Cemo -» Mexcemegoli 3KpaH -> [,onoNHUTEIbHble HACTPOUKMN Y.

06Lwme KpuTepun otbopa ans IP-Tpaduka ato npotokon (TCP, UDP, ICMP v T.4.), IP-afpec UCTOYHMKA, NOPT UCTOYHUKA, IP-agpec
Ha3HayeHuWA, NOPT Ha3HaAYeHUA.

[Leictena Hag Tpadunkom ana Tabaunusl «DNAT» — nogmeHa IP-agpeca HasHadeHUa U/uam nogmeHa nopTa HasHavyeHus. [leicTeuma Hag,
Tpadumkom ana Tabanubl «SNAT» — nogmeHa IP-agpeca UCTOYHMKA U/UAKN NOAMEH]A NOPTA UCTOYHMKA. [lecTBMA Hag TpaduKom ans Tabauy,
«Mpasuna ana exoaawero Tpapuka», «Mpasuna ana TpaH3auTHOro Tpadpuka» u «Mpasuna gna ucxoasuero tpadpuka» — DROP, REJECT, ACCEPT.

Oewnctere DROP — vrHopupoBsaTtb naketbl, geiictene REJECT — oTOpacbiBaTb NakeTbl M OTNPABAATbL OTBETHOE coobuweHne ICMP, aelicteune
ACCEPT — 06pabatbiBaTb NaKeTbl.

Noboit IP-TpaduK, NpoxoaalLmii Yepes poyTep, MOXKHO pasae/iMTb Ha TPU KaTeropum — BXOAALWMM, TPAH3UTHBIN M UCXOAALWNNA TPadUK.

BxopAawmit TpaduK — 370 Ntobble IP-nakeTbl, NOCTynatowme Yyepes ntoboi nHtepdeiic, IP-agpec HasHauyeHMA KOTOPbIX COBMAZAET C /1H06bIM
IP-appecom noboro nHTepderica poytepa. BarKHO, 4TO MHULMATOPOM NOAKIOHEHNA ABNAETCA YAANEHHbIN XOCT. OBbIYHO BXOAALLMI TPAdUK
obpabaTbiBaeTca Kakoin-nnbo cnyk6oit OC (WEB-cepsepom, SSH-cepsepom u T.4.) uam cammum ctekom TCP/IP.

TpaH3uTHbIN TpaduK — 370 Ntobble IP-nakeTbl, NocTynatowme Yepes ntoboi MHTepoeiic, IP-aapec HazHaYeHUA KOTOPbIX HE COBMAAAET HU C
opHUM u3 IP-agpecos MHTepdecoB poyTepa 1 CyLecTByeT 3anuch B Tabmue mapwpytmnsaumm ana IP-agpeca HasHavyeHuA. Takol Tpaduk byaert
nepeHanpas/ieH B Apyroli nHTepdeic (ecnn paspeLlatoT NpaBuIa MEXCETEBOrO 3KpaHa). ITOT NPOLECC Ha3bIBAETCA MapLLPYTU3aLMA UK
nepeHanpasneHue.

Ucxoanawmii Tpadpmk — 310 IP-nakeTbl, KOTopble 6biNn OTNPaBAeHbl Yepe3 HTepdec. BakHO, YTO MHULMATOPOM NOLKNOYEHUSA BbICTYNaeT
cnyx6bl OC (OpenVPN, L2TP n 1.4.) uau ctek TCP/IP.

Tabauya 4.7a. MoAUMUKa 30H Mexcemeso20 3KPaHa (HaCMpoUiKa Mo yMoA4aHUI0).

WAN Bxoaawmii Tpadpuk — DROP (MrHopupoBaTh);

cxopawmin Tpaduk — ACCEPT (paspelueH);

TpaH3UTHbIN TPadUK mexay nHTepodericamm 30Hbl — DROP (MrHopupoBathb);

OrpaHuyeHue MSS — BKkato4veHo;

BbinonHAeTca TpaHcnauma IP-agpeca otnpaBuTtens — dyHKuma NAT.
LAN Bxoaawumii tpaduk — ACCEPT (paspelueH);

Ncxoaawmin Tpaduk — ACCEPT (paspelueH);

TpaH3uUTHbIM TPaduK mexay MHTepdericamm 3oHbl — ACCEPT (pa3pelueH).
VPN Bxoaawmii Tpadpuk — ACCEPT (paspelueH);

Nexopawmin Tpaduk — ACCEPT (paspelueH);

TpaH3UTHbIN TpadUK mexay uHTepdericamm 30Hbl — ACCEPT (paspelueH).
He onpegeneHa Bxoaawumi Tpaduk — ACCEPT (paspelueH);
(nonuTtnka «Mo ymonuaHuio») Ncxoaawmin Tpaduk — ACCEPT (paspelueH);

TpaH3UTHbIM TPaduK mexay MHTepdericamm 30Hbl — REJECT (MrHopupoBaTh).

Tabauya 4.76. Mapwpymu3sayus mexody 30Hamu (HacmpoUKa Mo yMoa4YaHuro).

30Ha UCTOYHMKA 30Ha Ha3Ha4YeHusA

WAN nobas MapupyTusauma 3anpeLleHa.
LAN VPN, WAN MapuwpyTunsauma paspeLleHa.
VPN LAN MapupyTusauma paspeLleHa.
He onpegeneHa nobas MapuwpyT13sauma 3anpeLleHa.

(nonutuka «Mo ymonuaHuio»)
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4.7.1 Cetb— MexceTeBoi 3KpaH — HacTpoiiKa 30H

B meHto HaxoauTca pasaen npegHasHayeHHbIW A HAaCTPOMKM NOMTUKM 30H MEXKCeTeBOro akpaHa (puc.4.7.1a). na co3gaHma HoBow
30Hbl HE0HX0AMMO HaKaTb KHOMKY «AOBABUTb», Ans pefsakTMpPOBaHMA yKe CO34aHHOM HeobXxoaAMMO HaxaTb KHoNKy «PEAAKTUPOBATb»,
Oanee 3anofHUTb Heobxoanmble nons (puc.4.7.16,8) U COXpPaHUTb U3MEHEHUS, HaxKaB KHOMKY «COXPAHUTb». [ins yaaneHns Hy>KHOM 30HbI
HeobxoaAnMo HaxaTb KHoMKy «YAAJINTb», a noTom KHonky «COXPAHUTb».

OnucaHuWe NapameTpoB NpeacTasneHo B Tabavue 4.7.1a n 4.7.16.

30HBbI

3oHa = [lepeHanpaBneHns

1lan: 1lan = Vpn | wan

wan: modem stal =  DROP
vpn: 12tp ovpn = 1lan
+ OBABWTb

3o0Ha "wan”

Bxopsawnia HMexonsuwmin TpPaH3WTHBIA MackapagnHr  OrpaHndeHve MSS

Accept v Accept v Accept v O O PEAAKTUPOBATH YAANNTL
Draop v Accept ~ Drop v PEOAKTUPOBAThH YOANUTE
Accept v Accept ~ Accept v O O PEOAKTUPOBAThH YOANUTE

Puc.4.7.1a. MeHto «Cemb — Mexccemesoli 3kpaH — Hacmpolika 30H»

MMA | wan
Bxogswnid  Drop w
Wexopauwid | Accept v
TpaH3uTHEA  Drop A

MackapapuHr

MacKkapapuHr NoOceTed-WCTOUHMKOE | 0.0.9.6/0 [l

MackapafuHr NOAceTed-Ha3HAUeHWA @.0.0.0/0 [

OrpaHiuedHe MSS

WHTepdedcs [ 12tp

O lan
modem
]} ovpn
sta@
[J | wlan®
O wlanl

Puc.4.7.16. MeHto «Cemb — Mexccemesoli akpaH — Hacmpolika 30H». PedakmuposaHue 30Hbl «wan»

MNepeHanpaB/ieHWE MEX 4y 30HaMK1

Pa3peLnTb NepeHanpaeBneHve B 30HH HasHaueHwAa [ | lan: 1lan

[ 'wpn: 12tp ovpn

PaspelnTe NEPEHanpaBneHe M3 30H-WCTOYHWKOE lan: lan

[  wpn: 12tp ovpn

Puc.4.7.18. MeHto «Cemb — Mexccemesoli skpaH — Hacmpolika 30H». PeOaKkmuposaHue 30Hbl «wan»

Ne HassaHue nonsa
30HbI
1 30Ha = [lepeHanpaBneHus

2 BxoaAawmi
3 Ucxogawmin

Tabauya 4.7.1a. OnucaHue napamempos «30Hbl»
OnucaHue

VIMA 30HbI U AEMCTBME MO OTHOLLEHWIO K TPAH3UTHOMY TpadUKy U3 3TOW 30HbI.
HacTpoiiku no ymonyaHuio npuseseHsl B Tabavue 4.76.

[elicTBre No oTHOLIeHWIo K Bxoaalemy Tpaduky yepes nHTepdeincobl 30HbI.
[eiicTB1e No OTHOLLEHWIO K UCXoaALLemMy TpaduKy yepes nHTepdeinchbl 30HbI.
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4  TpaH3WUTHbIN [elicTBMe No OTHOLIEHUIO K TPAH3UTHOMY TPadUKy Mexay MHTepdencamm 30HbI.
5 MackapaguHr BksitovaeT/OTKAOUaET TpaHCaAuMIO IP-agpeca nctouHuka (GyHKuma NAT).
OrpaHunyeHne MSS Bksito4aeT/OTK/II04aET OrpaHMYEHNe MaKcMManbHoro pasmepa TCP cermenTa (MSS) ans

npeaoTepalleHnA ¢pa FTMeHTauun nNakeTos.

Tabauya 4.7.16. OnucaHue napamempoes «30Ha <UMS 30HbI>» U «[lepeHanpasneHue mexoy 30HaMu»
Ne | HassaHue nonsa OnwucaHue

30Ha <UMA 30HDbI>»

1 Nma MmaA 30HbI.

2 BxogAawmit [encTBMe MO OTHOLLEHUIO K BXOAALLEMY Tpad UKy Yepes nHTepdelicbl 30HbI.

3 Ncxopawmin [encTBre MO OTHOLLIEHUIO K UcxoaALemy TpaduKy Yepes MHTEPDENCHI 30HbI.

4  TpaH3WUTHbIN [elicTBME NO OTHOLIEHUIO K TPAH3UTHOMY TPAadUKY Mexay MHTepdencamm 30Hbl.

5 MackapaguHr BkatoyaeT/OTKAtOYaET TpaHcaauuio IP-aapeca nctodHnka (NAT).

6  MackapaauHr noaceren- Co34aTb CNUCOK NOACETEN-OTNPABUTENEN, O1A KOTOPbIX HYXKHO MCMO/Ib30BaThb TpaHcAALMIo IP-agpeca.
WUCTOYHMKA

7 MackapaguHr noacerei- Co3paTtb CNUCOK NogceTen-noayyaTenem, s KOTOPbIX HYXKHO MCMOJ/Ib30BaTb TpaHcasaLmMto IP-agpeca.
Ha3Ha4YeHus

8 OrpaHunyeHne MSS BksitovaeT/OTK/II0O4aET OrpaHMYEHNE MaKcMManbHoro pasmepa TCP cermenTa (MSS) ana

npepoTBpaLLeHna GparmeHTaLMm NakeTos..
9 NHTepdenchbl Cnucok nHTepdeiicos, NPUKPENNEHHDBIX K 30HE.

MNepeHanpaBneHue MeXAy 30HaMM

1 Paspewwntb nepeHanpasneHne Pa3pewmntb mapLlpyTn3aunio B yKasaHHbIE 30HblI.
B 30Hbl Ha3Ha4yeHuA

2 Paspewuntb nepeHanpasneHme Paspewntb mappyTn3aunto M3 yKasaHHbIX 30H.
13 30H-UCTOYHUKOB

4.7.2 CeTb— MeKceTeBoii 3KpaH — MepeHanpaBneHusa noptos — DNAT

B MeHI0 HaxoauTcA NoApasAen Co3L4aHuA NoNb30BaTEeIbCKUX NPaBUA 418 NnogMeHbl IP-agpeca v/vamn nopTa HazHaYeHUA B MOCTYNaOLWMX
IP-nakeTax (puc.4.7.2a). 9To TEXHONOMMA U3BECTHA TaKXKe KaK «npobpoc NopToB» UM «nepeHanpasB/ieHne NopToB» 1 No3BoAsEeT 06palaTbca U3
BHeLLHel ceTu (MIHTepHET) K XOCTam, KOTOPble HAaXOAATCA B IOKA/IbHOM CETU 32 MapLLPyTU3aTOPOM, Ucnonb3yrowmm NAT.

[na co3gaHna HOBOro NpaBuia HEObXoaMMO HaxKaTb KHoNKy «4OBABUTb», ana pefakTMPOBaHUA yXKe CO34aHHOro npasuaa HeobxoaMmo
HaaTb KHonKy «PEAAKTUPOBATb», fanee 3anonHuUTb Heobxogumble nons (puc.4.7.26) u coxpaHUTb U3MeHeHUA, HaxaB KHonKy « COXPAHUTb».
[na ynaneHuns npasmaa HeobxoaMmo HaxaTb KHoNKy «YOAJIUTb», a notom KHonky « COXPAHUTb». [ns 6bICTPOro co3gaHuns npasma MOXHO
cpa3y 3ano/IHUTb HeobxoaMMble MOoAs, NOCAE Yero HaxKaTb KHonku «4OBABUTb» n « COXPAHUTb». MpaBuna, KOTOpble HaXOAATCA B Havae
Tabavubl, 6yayT umeTb 6onblUMiA NpuopuTeT. N USMEHEHMA NPUOPUTETA NPABUA MOXKHO BOCNO/1b30BaTbCA KHOMKamn « A» 1 « ¥ », a nocne
M3MeHeHUA HaXKaTb KHonKky «COXPAHUTDb».

OnncaHWe napameTpoB NpeacTaBneHo B Tabanue 4.7.2a un 4.7.26.

DNAT (MepeHanpaBfieHWA NOPTOB)

BkniuuTe WMa  MpoTokon WeTouHuk (IP:MopT) = HasHwauenue (IP:MopT) Appec nepeHanpaeneduss (IP:MopT)

SSH  top wan (6ol : mosoli) = modol:22 192.168.1.181:22 A v PEJJAKTUPOBATb YOANUTb
Wma NpoToxkon NopTt HoBblii IP anopec HoBelii NopT
+ NOEABUTH HOBOE ApaBUAO Nwboidl NpoTokon v A

Puc.4.7.2a. MeHto «Cemb — Mexccemesoli 3kpaH — lMepeHanpasneHue nopmos — DNAT».
Mpumep npasuna 04 nepeHanpasaeHus nopma TCP 22 Ha IP-adpec 192.168.1.181

Tabauya 4.7.2a. OnucaHue napamempos «DNAT ([lepeHanpasneHus nopmos)»
Ne ' Hassanue nona OnucaHue

DNAT (NepeHanpaBneH1a NopToB)

1 BkntounTtb BK/1104NTL/OTKAOUUTL MPaBUIIO.

2 Nma Wma npasuna.

3 MpoTokon MpoTtokon nosepx IP.

4 McTouHumk (IP:MopT) = 30Ha UCTOYHMKA, IP-agpec M NOPT UCTOYHMKA, IP-agpec 1 NopT HazHaYeHus.
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5

Ne

HasHaueHwue ((IP:MopT)
Agpec nepeHanpasneHms
(IP:MopT)

Mpaeuno "SSH"

Hosblit IP-agpec n/vuav nopt Bo BxoaAawmx IP-nakeTos. 3ameHa byaeT BbinoaHeHa, eciu IP-naket 6yaet
YAOBNETBOPATb KPUTEPUAM OTOOpPA.

BHIHUUTB

WMa  SSH
Mpotokon  TCP ~
JoHa-ucTouduk O | lan: lan
vpn: 12tp ovpn
@ |wan: modem stal
IP agpec WCTOUYHWKa | mw6ol (IP unu ceTs)

NopT UCTOYHUKE 6ol

IP agpec HasHaueHWA | moGoli (IP unu cets)

NopT HasHauyeHwA 22 (B8-65535)

IP agpec nepeHanpasneswa | 192.168.1.181

NopT nepesanpasnedns 22

BrnwunTte NAT Loophack

Puc.4.7.26. MeHto «Cemb — Mexccemesoli akpaH — lNepeHanpasneHue nopmos — DNAT». lpumep pedakmuposaHusa npasuna «SSH»

HassaHue nonsa

MNpasuno <Umsa npasuna>

A U1 A WN PR

©

10

11

Bkntountb

Nma

MpoTokon

30Ha UCTOYHMKA

IP agpec UCTo4HMKa
MopT nctouHunKa

IP agpec HazHavyeHuA
MopT Ha3HaveHuA
IP agpec nepeHanpaBaeHuns

MopT nepeHanpasBneHua

Bkatounte NAT Loopback

Tabauya 4.7.26. OnucaHue napamempos «flpasusno <Wma npasuna>»
OnwucaHue

BKt0UMTL/OTKAOUYUTL NPABUJIO.

Mma npasuna.

MpoTtokon nosepx IP.

Bbi6op 30HbI onpegenseT nHtepdeicol, IP-Tpaduk Yepes KoTopble byaeT ucnosib3oBaTbcA A4 oTbopa.
IP-appec nctoyHUKa — oTNpaBUTeNA NakeTa.

MopT MCTOYHMKA — OTNPABUTENA NAKeTa. Yepes CMMBO «-» MOXHO YKa3blBaTb AMANa30H NOPTOB.
TonbKo ana npotokona TCP/UDP.

IP-appec HasHauyeHUA — nosy4aTensa nakera.

MopT Ha3HayeHWA — NoslyyaTens naketa. Yepes cMMBOJ «-» MOXHO YKa3blBaTb AMana3oH NOpPTOB.
HoBbil IP-agpec HazHauyeHuA Bo BXxoaawmx IP-naketax. 3ameHa b6yaeT BbinosHeHa, ecau IP-naket byaer
YA0BNETBOPATb KPUTEPUAM OTHOpPA.

HoBbI MOPT HazHaYeHMA BO BXoAALLMX IP-nakeTax. Yepes cCMMBOJ «-» MOXKHO YKa3blBaTb AMAMNA30H
nopTtoB. 3ameHa byaeT BbINONHEHA, ec/v IP-nakeT byaeT yA0BAETBOPATb KpUTEpUam oTbopa.
BK/10UNTL/OTKAOUNTL GYHKLMIO MO3BOIAIOLLYIO MOb30BATENAM IOKASIbHOWM CETU NOAYUYUTH JOCTYN K
pecypcam UAn yCTPOMCTBaM 3TOM Ke IOKANbHOW CceTu Yyepes BHeLWHMM IP-agpec maplupyTnusaTopa
(WAN IP).

B nyHKTax N3-8 3agatotca KpuTepmmn oTbopa Bxoaawwmx IP-naketos. Mocie nogmensb! IP-agpeca n/vamn nopta, IP-naket MoxKeT 6bITb NPUHAT
NIoKanbHOM cnyk60i nnm ctekom TCP/IP, nnbo oTnpassieH B Apyroi nHTepdeiic.

DMZ-xoct

DMZ-xocT — 370 cnocob npefocTaBneHMA AOCTyNa K BHYTPEHHUM cepBepam (Takmum, Kak noutosbliit, WWW, FTP) nonb3oBaTensam u
nporpammam u3 BHewwHel cetu (MHTepHeT). [LocTyn npeAoCcTaBAseTca nyTem nepeHanpasieHnsa onpegeneHHoro guanasod TCP/UDP nopTos Ha
YKa3aHHbI XOCT B JIOKasbHOM ceTn. DMZ-xocT 310 He cermeHT DMZ, TaK KaK XOCT C OTKPbITbIMU NOpTaMu He 6yAeT U30IMPOBaH OT APYTUX XOCTOB B
JIOKasIbHOW ceTu.
[na cozganma npasmna DMZ HaxkmuTe KHonky «4OBABUTb», npeasaputenbHO Bbibpas B none «MpoToKon» Heobxoanmoe 3HaYeHue
(06bl4HO TCP 1 UDP), B none «Mopt» (BHeLWHMI nopT) M « HOBbIA NOPT» (BHYTPEHHWUI NOPT) YKaXKMUTE OAMHAKOBLIM AMana3oH NopTos, Hanpumep 1-
9999, a B nosie «HoB.bIit IP agpec» yKaxkute IP-agpec XocTa B IOKaNbHbIM CETH, BbiNoaHALWero ¢yHkunto DMZ-xocta. Haxkmnte KHOMKyY
«COXPAHUTb». PekomeHayetca ana DMZ-xocTa, 3apesepsupoBathb IP-agpec, BblgaBaemblit ciy»6oi DHCP (HacTpoiika B meHio «Ceme >
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DHCP/DNS -> MocTosaHHble apeHabl DHCP»).

4.7.3 Cetb — MeKceTeBoii 3KpaH — MNepeHanpasneHusa noptos — SNAT

B MeHI0 HaxoaMTcA NoApasaen co34aHuA NoNb30BaTeIbCKUX NPaBUA 418 NnogMeHbl IP-agpeca n/vwamn nopTa UCTOYHMKA B IP-nakeTax,

yxoaawmx yepes nrtepderic (pnc.4.7.3a). B npeacraBieHHOM npumepe co34aHO NPaBuao Ana nogmeHsl IP-agpeca nctouHmka Ha 10.10.0.2 gaa
Bcex |P-nakeToB ¢ npoTokonom TCP Hanpasasiowmxcs B ceTb 10.10.0.1/24 yepes ntobble nHTEpdEch! 30HbI «wWan».

[na co3gaHma HOBOro Npasuia HeO0bXxoaMMO HaxKaTb KHONKY «4OBABUTb», ana pefakTMPOBaHUSA yXKe CO34aHHOro npasuaa HeobxoanMmo

HaaTb KHoMKy «PEAAKTUPOBATb», fanee 3anonHuUTb Heobxogumble nons (puc.4.7.36) u coxpaHUTb U3MeHeHUA, HaxaB KHonKy « COXPAHUTb».
[ns ypaneHus npasmia HeobxoaAMMO HaxaTb KHoNKy «YAAJIUTb», a notom KHonKy « COXPAHUTb». MNMpaBuna, KoTopble Haxo4aTcA B Havyane
Tabanubl, 6yayT umeTtb 6onbLWINIA NpUopUTET. ANA U3IMEHEHMA NPUOPUTETA NPABUA MOMKHO BOCNO/Ib30BaTbCA KHONKaMu « A» 1 « ¥ », a nocne
M3MeHeHMA HaxaTb KHonKy « COXPAHUTb».

OnucaHuWe NapameTpoB npeacTasneHo B Tabavue 4.7.3a n 4.7.36.
SNAT

BKMWUNTE WMA MpoToken WetouHuk (IP:MopT) = HasHauewve (IP:MopT) NepenucaTe WcTouHuK (IP:MopT)

Test tcp 6ol nweol = wan(10.10.0.1/24: mméai) 10.10.0.2 6ol A A PEOAKTMPOBAThL YAANUTL

Wma

+ JOGABMTE Hosoe npasuno

Puc.4.7.3a. MeHto «Cemb — Mexccemesoli 3kpaH — lepeHarnpasneHue nopmos — SNAT».
Mpumep noomeHsl adpeca UcCMoYHUKA IP-nakema

Tabnuya 4.7.3a. OnucaHue napamempos «SNAT»

Ne | HassaHue nonsa OnucaHue
SNAT
1 BkAounTb BKt0UYNTL/OTKAOUYUTL NPaBUAO.
2 Uma Mma npasuna.
3 MpoTokon MNMpoTokon nosepx IP.
4 McTouHuk (IP:MopT) = IP-appec n NopT UCTOYHMKA, 30HA Ha3HavyeHusA, IP-agpec 1 NopT Ha3HaYeHuA.
HasHaueHwue ((IP:NopT)
5 MepenuncaTb NCTOYHUK HoBbli1 IP-agpec v/vam NopT MCTOYHMKA B UCXOSALLMX UM TPAH3UTHLIX IP-nakeTax. 3ameHa 6yaert
(IP:MNopT) BbINOJIHEHA, ecn IP-nakeT byaeT ya0BNeTBOPATL KpuTepusam otbopa.

MpaBuno "Test"

BKNWUMTL

MmMa  Test
fMpoTokon  TCP v
IP agpec WCTOUYHWKA  s1w6oU IP unu ceTts)

NopT McTouHuKa /6ol 9-655

3oHa HasHaueHns (O | lan: 1lan
O lvpn: 12tp ovpn
@ |wan: | modem sta0
IP appec HasHauenus 10.10.0.1/24 IP unu cets)

MopT HasHauyenws | /w6ol (6-6

NMepenucatb IP agpec WcTouHwka 10.10.0.2

NepenucaTb NOPT WCTOYHUKA | He MepenuckHisaTb 9-65535)

Puc.4.7.36. MeHto «Cemb — Mexccemesoli akpaH — lNepeHanpasneHue nopmos — SNAT». [lpumep pedakmuposaHus npasuaa «Test»
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Tabauya 4.7.36. OnucaHue napamempos «[lpagusno <Vmsa npasuna>»
Ne | HassaHue nonsa OnucaHue

Mpasuno <Uma npasuna>

1 BkntounTtb BKt0UYNTL/OTKAOUYUTL NPABUAO.

2 Nma Mma npasuna.

3 MpoTokon MpoTokon nosepx IP.

4 IP agpec nctoyHmka IP-agpec NCTOYHUKA — OTNpaBuTeNs nakera.

5 MopT nctouHmka MopT NCTOYHMKA — OTNPABUTENA NaKeTa. Yepes CMMBOA «-» MOXKHO YKa3blBaTb AManNa3oH NOPTOB.

Tonbko ans npotokona TCP/UDP.

6  30Ha Ha3HayeHuA Bbl6op 30HbI onpeaenset uHTepoelicsl, IP-Tpaduk Yepes KoTopble byaeT ncnonb3oBaThCs AN 0T6opa.

7 IP agpec HazHavyeHuAa IP-agpec HazHavyeHMA — nonyyaTens nakera.

8 MopT Ha3HayeHuA MopT Ha3HaYeHUA — nosy4yaTensa Nnaketa. Yepes CMMBOA «-» MOXKHO YKa3blBaTb AMana3oH NOPTOB.

9 Mepenucartsb IP agpec HoBbliit IP-agpec MCTOYHMKA B UCXOAALLMX MW TPAH3UTHbIX IP-nakeTax. 3ameHa 6yaeT BbiNoIHEHa, ecn
MCTOYHMKA IP-nakeT 6y4eT yA0BNETBOPATL KpUTEPUAM OTHOPA.

10 [lepenucaTb NOPT NUCTOYHUKA HoBbIi MOPT UCTOYHMKA B UCXOAALLMX UM TPAH3UTHbIX IP-nakeTax. Yepes CMMBOA «-» MOXHO

YKa3blBaTb AMana3oH NopToB. 3ameHa byaeT BbinoaHeHa, ecaun IP-naket 6yaer ya0BNeTBOPATb
KpuTepusam oTbopa.

B nyHkTax Ne3-8 3agatoTcsa Kputepun oTbopa UCXOAALLMX UK TPAH3UTHbIX |P-nakeTos.

4.7.4 Cetb— MeKceTeBoii 3KpaH — MpaBuna gna Tpadpuka — Bxogawmi

B MeHI0 HaxoauTCsA NoApasfAen co34aHuA NoNb30BaTEIbCKUX NPaBUA A1 yripaBaeHuUs GunbTpaumeit Bxoaawmx |P-nakeTos (NoagKAOYEHWI)
(punc.4.7.4a). Yawie Bcero MCnosb3yetcs TEPMUH KOTKPbITb MOPTbIM.

Mo ymonyaHuio poyTep BCe BXOAALLME NOAKAOYEHNA C MHTepdencoB B 30He «wan» 6J10KMpyeT, NO3TOMy B TabauLe yKe NpucyTcTByeT ABa
npasuna «Allow-DHCP-Renew» 1 «Allow-Ping». NepBoe npaBunio No3BonseT noayyatb MHTepdency agpec ot BHewHero DHCP-cepBepa, a BTopoe
No3BOJIAET NPOBEPATL HA AOCTYNHOCTb IP-agpeca U3 BHeLIHeW ceTU NocpeacTBOM icmp-3anpocos (ping).

[ns co3gaHus HoBOro npasuia HeobxoaAMMO HaxKaTb KHOMKY «AOBABUTb», Ana pefakTMPOBaHUSA yiKe CO34aHHOMo nNpasuia HeobxogMmo
HaaTb KHoMKy «PEAAKTUPOBATb», fanee 3anonHUTb Heobxogumble nons (puc.4.7.46) u coxpaHUTb U3MeHeHUA, HaxaB KHonKy « COXPAHUTb».
[ns ypaneHns npasmaa HeobxoaAMMo HaxkaTb KHoMKy «YAAJIUTb», a notom KHonky « COXPAHUTb». [ns 6bICTpOro co3gaHuns npasma MOXKHO
cpasy 3ano/IHUTb HeobXxoAMMble NOAs, NOCAE Yero HaxKaTb KHonku «4OBABUTb» n « COXPAHUTb». Mpasuna, KOTOpble HaXOAATCA B HaYyane
Tabanupl, 6yayT umeTb 6onbLLINIA NpUOPUTET. ANA 3MEHEHMA NPUOPUTETA NPABMJT MOXKHO BOCMO/Ib30BaTbCA KHOMKaMu « A» 1 « ¥ », a nocne
M3MeHeHUA HaXKaTb KHonKy «COXPAHUTDb».

OnucaHne NapameTpoB NpeacTasneHo B Tabavue 4.7.4a n 4.7.46.

Mpaeuna ang exogAauero Tpaduka

BrnounTe  Wms MpoToxkon WeTounuk (IP:Mopt) = Hasuauvenwe (IP:MopT) NeAcTBue
: icmp ; " -
| - Wi
/] Allow-Ping echo-request van (weoil) = mobol ACCEPT A v PEJIAKTUPOBATb YOANWTB
]} Allow-DHCP-Renew  udp wan (6oil : meol) = nwbol:68 ACCEPT A v PENAKTHPOBATH YOANWTh
Mma NpoToKon NopT
+ I0EABWTB HoBoe npasuno NuGoit NpoTokon v

Puc.4.7.4a. MeHto «Cemb — Mexccemeeoli skpaH — [pasuna 018 mpaguka — Bxodauwuli».
Mpasuna «Allow-DHCP-Renew» u «Allow-Ping»

Tabauya 4.7.4a. OnucaHue napamempos «llpasusaa 011 8xo0Awe20 mpagpuxa»
Ne | HassaHue nons OnwucaHue

MpaBuna ana Bxogsauero TpaduKa

1 BkntounTtb BK/104NTL/OTKAOUUTL NPaBUIIO.
2 Nma Mma npasuna.
3 MpoTokon MpoTokon nosepx IP.
4 McTounuk (IP:MopT) = 30Ha UCTOYHMKA, IP-agpec n NOPT UCTOYHMKA, IP-agpec 1 NopT HazHaYeHUA.
HasHaueHue ((IP:NopT)
5 | [Oeictsue [JelicTBue, KoTOpoe byaeT NPUMEHEHO K BXOAALLEMY NOAKIIOYEHUIO, €C/IN BbINONIHUTCA yCA0BUE
oTbopa.
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Ne

Mpaswuno "PORT_80"

IP agpec Ha3HadeHwd | nw6oRA w

MopT HasHauyeHwa 80

Bo3MOXHble 3HaueHus:

ACCEPT — pa3pewunTb BxoasaLlee noaKAOHEHNE;

DROP — nrHopupoBaTb BXogALLee NOAKNOYEHNE;

REJECT — OTKNOHWTb BXOAALLEE NOAKOUYEHWNE, MPU STOM YANEHHOMY XOCTY ByAeT OTnpaBaeHo
COOTBETCTBYHOLLEE iCMpP-cO0bLEHMNE.

BHIHMUTE

WA PORT_8@
MpoTokon | TCP v
JOHA-NCTOUHKK O  NwbafA 30Ha
O | lan: lan
O | vpn: 12tp ovpn
@® |wan: | modem stad
MAC apgpec WCTOUHMKA  niboid ~
IP agpec WCTOUHMKA  niboid ~| (IP unu ceTs)

NopT ucToYHWKa | mobol

DeficTene  Accept v

Puc.4.7.46. MeHio «Cemb — Mexccemesoli 3kpaH — [Mpasuna 0aa mpaguxka — Bxodawuli».

HassaHue nonsa

MNpasuno <Umsa npasuna>

u A WN R

[+

10

Bkntountb

Uma

MpoTokon

30HA UCTOYHMKA

MAC agpec UCTOYHUKA

IP agpec nctoyHmKa
MopT MCTOYHMKA

IP agpec HazHavyeHua
MopT Ha3HayeHuA
[LewctBre

Mpumep pedakmuposaHua npasusaa «PORT_80» (omKkpeims nopm 80)

Tabnuya 4.7.46. OnucaHue napamempos «[Ipagusno <Wma npasuna>»
OnwucaHue

BK/10UNTL/OTKAOUUTL MPABUIIO.

Mma npasuna.

MpoTokon nosepx IP.

Bbi6op 30HbI onpeaenset uHTepdeiicsl, IP-Tpaduk Yepes KotTopble byaeT Mcnob30BaTbCA ANA 0T6opa.
MAC-agpec oTnpaBuTens naketa. Micnonb3yeTtca TONbKO A8 MHTepdENCOB NOAAEPKMBAOLLNX
nepeaadvy kagpos 802.3 (Ethernet).

IP-appec NCTOYHMKA — OTNpaBuTeNs nakera.

MopT MCTOYHMKA — OTNPaBUTENA NaKeTa. Yepes CMMBOJ «-» MOXHO YKa3blBaTb AMANa3oH NOPTOB.
TonbKko ans npotokona TCP/UDP.

IP-appec HazHavyeHMA — nonyyaTensa nakera.

MopT Ha3Ha4YeHMA — nony4aTena NnakeTa. Yepes CMMBOA «-» MOXHO YKa3blBaTb AMAMNa30H NOPTOB.
[JelicTBue, KoTopoe byaeT NpuMeHeHO K IP-nakeTy, ecam BbINOJHUTCA yC/10BME 0T60pa.
Bo3MoXKHble 3HaueHus:

ACCEPT — pa3pelumnTb BXogALLee NOAKNIOYEHNE;

DROP — nrHopupoBaTb BXxogdALLee NOAKIOYEHNE;

REJECT — OTK/IOHWTb BXOAALLEE MOAKAOYEHWNE, MPU STOM YA3/NEHHOMY XOCTy ByAeT oTnpaBaeHO
COOTBETCTBYHOLLEE iICMP-CO0bLEHME.

B nyHkTax Ne3-9 3agatoTcs Kputepumn otbopa Bxogawmx |P-nakeTos.

4.7.5 CeTb— MexceTesoi 3kpaH — NMpasuna gna Tpadpuka — TpaH3UTHbIN

B meH0 HaxoauTca noapasaen co3faHunA NoAb30BaATENbCKUX NPAaBUA ANA yNpaBAeHUA TPAH3UTHbIMU IP-nakeTamu, To ecTb, NakeTamu,
KoTopble byayT nepeHanpasieHbl B Apyrue nHtepoeiicol (puc.4.7.5a).

[na co3paHma HOBOro nNpasuia HeobxoaMMo HaxaTb KHOMKY «4OBABUTb», AnA pefakTMPOBaHUA yXKe CO34aHHOro Npasuaa HeobxoanMmMo
HaaTb KHoMKy «PEAAKTUPOBATb», fanee 3anonHUTb Heobxoaumble nona (puc.4.7.56) n coxpaHuTb U3MeHeHUs, HaxaB KHonKy «COXPAHUTb».
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[na ypaneHva npasuna HeobxognMmo HaxKaTb KHonky «YAAJIUTb», a notom KHomnky «COXPAHUTb». MpaBunia, KOTopble HAXoAATCA B Havane
Tabanupl, byayT UMeTb 6onbLWKI NPUOPUTET. NA UIMEHEHUA NPUOPUTETA NPABU MOXKHO BOCMO/1b30BaTbCA KHOMKamu « A» n « ¥ », a nocne
M3MeHeHUs HaxkaTb KHOMKY « COXPAHUTb».

Ne

OnncaHne napameTpoB NpeacTaBneHo B Tabanue 4.7.5a n 4.7.56.

Mpaeuna gna TpaH3WTHOro TpaduKa

BKNKUUTL  MMg NpoToKon NeTouunk (IP:MopT) = HasHaueHne (IP:MopT) NleficTBME
DNS_Block tep, udp 1an(192.168.1.20:nw60ll) = wan(nw6oii:53) DROP Iy v PEOAKTHMPOBATH YOANUTb
Nma
+ NOBABUTB Hosoe npasuio

Puc.4.7.5a. MeHto «Cemb — Mexccemegoli akpaH — [pasuna 019 mpaguka — TpaH3UMHbIG».
Mpumep 6a0KUposrku mpaHaumHeix DNS 3anpocos ¢ IP 192.168.1.20

Tabauya 4.7.5a. OnucaHue napamempos «[lpagunaa 018 MPAH3UMHO20 MPAPUKA»
HassaHue nona OnucaHue

Mpasuna ana TpaH3uTHoro Tpadpuka

A WN R

Bkntountb BKt0UNTL/OTKAOUYUTL NPABUIIO.

Uma Mma npasuna.

MpoTtokon MpoTokon nosepx IP.

McTouHuk (IP:MopT) = 30Ha UCTOYHMKA, IP-agpec M NOPT UCTOYHMKA, 30HA Ha3HayYeHus, IP-agpec n NopT HazHaYeHus.

HasHaueHwue ((IP:MopT)

[Oelictene [JelicTBue, KOoTopoe byaeT MPUMEHEHO K TPaH3UTHOMY IP-NaKeTy, ecin BbINOJIHUTCA ycnoBue oTbopa.
Bo3Mo»KHble 3HaueHus:
ACCEPT — pa3peLmTb TPAH3UTHOE NOAKAOYEHME;
DROP — nrHopupoBaTb TPAaH3UTHOE NOAK/IOYEHWS;
REJECT — OTKNOHWTb TPAH3MTHOE NOAK/IOYEHME, NPU 3TOM YA4aNEHHOMY XOCTY ByAeT oTnpaBieHo
COOTBETCTBYHOLEE iCMpP-coobLeHne.

Mpaeuno "DNS_Block”

BHIHUUTB
WMa | DNS_Block
MpoTokon  TCP + UDP 4
3oHa-ucTouHuk O JWGaA 30Ha

@ lan: 1lan

O lwpn:  12tp ovpn
O fwan:  modem stal
MAC appec wcTOYHWKA  NHGOR &
IP agpec mcTouHMKa | 192.168.1.20 ~| (IP unu ceTs)

NopT MCTOUYHMKA | MuGol

30Ha HasHaueHwa (O Jkbaa 30Ha
lan: lan
O lwpn:  12tp ovpn
® |wan: modem stad
IP agpec Ha3HaueHus | nw6OiA w| (IP unu cets)
MopT HasHaueHua |53 (9-6
Nedctewe  Drop v

Puc.4.7.56. MeHto «Cemb — Mexccemesoli akpaH — lpasunaa 018 mpaguka — TpaH3UMHbI».
Mpumep pedakmuposaHus npasuna «DNS_Block»
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Ne

HassaHue nonsa

Mpasuno <Uma npasuna>

v h WN =

(<))

10
11

Bkaountb

NUma

MpoTokon

30Ha UCTOYHMKA

MAC agpec ncTouHUKa

IP agpec ncrouHmka
MopT nctouHunKa

30Ha Ha3HayeHuA

IP agpec Ha3HavyeHUA
MopT Ha3HayeHuA
[Oewcteue

Tabauya 4.7.56. OnucaHue napamempos «[lpagusno <Vma npasuna>»
Onucanue

BK/10UNTL/OTKAOUYUTL NPaBUIIO.

Mma npasuna.

MpoTokon nosepx IP.

Bblbop 30HbI onpeaenset uHTepoelicsl, IP-Tpaduk Yepes KoTopble byaeT ncnonb3oBaThes AN oTbopa.
MAC-agpec oTnpasutensa naketa. Micnosnb3yercs TONbKO g5 UHTEPdENCOB NOAAEPHKUBAOLLMX
nepegadvy kagpos 802.3 (Ethernet).

IP-agpec nctouHnKa — oTnpaBuTeNa nakera.

MopT NCTOYHMKA — OTNPaBUTENA NaKeTa. Yepes CMMBOJ «-» MOXHO YKa3blBaTb AMAMNA30H NMOPTOB.
TonbKo ans npotokona TCP/UDP.

Bbi60p 30HbI OMNpeaenser uHTepdeincol, Ha KOTopble NepeHanpPaBAAETCA TPAH3UTHbIM TPAUK.
IP-agpec HasHayeHWA — nosyyaTensa nakera.

MopT Ha3HayeHMA — nony4yaTena NnakeTa. Yepes CMMBO «-» MOXHO YKa3blBaTb AMaMNa30H NOPTOB.
[JelicTBue, KOTOpoe byaeT MPUMEHEHO K TpaH3UTHOMY IP-NaKeTy, ecin BbINOMHUTCA ycnoBue oTbopa.
BO3mOXKHble 3HaYeHusA:

ACCEPT — pa3pelwunTb TpaH3UTHOE NOAKAIOYEHMUE;

DROP — nrHopuposaTb TPaH3UTHOE NOAKAOYEHUA;

REJECT — OTK/IOHWUTb TPAaH3MTHOE MOAKAOUYEHNE, MPU STOM YAaNEHHOMY XOCTy ByaeT oTnpaBaeHo
COOTBETCTBYHOLLEE iCMpP-co0bLEeHMne.

B nyHkTax Ne3-10 3agatoTca Kputepmumn oTbopa TpaH3UTHLIX |P-NnakeTos.

4.7.6 CeTb— MexceteBoi 3KkpaH — NMpasuna gna tpadpuka — Ucxogawmin

Ne

MpaBuna ana ucxogauwero Tpadpuka

H W NP

B meHto HaxoauTcA NnoApasaen co3haHus Noab30BaTeNbCKUMX NPaBUA ANA YNPaBAeHUA UCXoaAaWwmMMM IP-nakeTamm (NoaKNtoYEeHUAMM)
(puc.4.7.6a).
[ns co3gaHus HOBOro npasuia HeobxoaAMMO HaxKaTb KHOMKY «AOBABUTb», Ana pesakTMPOBaHUSA y¥Ke CO34aHHOro npasuaa HeobxogMmo
HaaTb KHonKy «PEAAKTUPOBATb», fanee 3anonHUTb Heobxogumble nons (puc.4.7.66) u coxpaHUTb U3MeHeHUA, HaxaB KHonKy « COXPAHUTb».
[na ypaneHva npasuna HeobxoaMmo HaxkaTb KHonky «YAAJIUTb», a notom KHonky «COXPAHUTb». Mpasuna, KOTopble HAXOAATCA B Havane
Tabavubl, 6yayT umetb 6onbluMiA NpuopuTeT. 1A U3MEHEHUA NPUOPUTETA NPaBUJT MOXKHO BOCMNO/1Ib30BaTbCA KHOMKaMmu « A» 1 « ¥ », a nocne
M3MeHeHMA HaxaTb KHoMKy « COXPAHUTb».

OnucaHuWe NapameTpoB NpeacTasneHo B Tabavue 4.7.6a n 4.7.66.

MpaBuna Ana ucxogalwero Tpapuka

BnounTbe  UMA

OpenVPN_Block

WMa

+ NOBABWUTb

WcTounnk (IP:MopT) = HasHaueHwe (IP:MopT)

awGeliznncold = wan(mwGoel:1194) REJECT I v

HoBOoE npasuno

lleficTBure

PEOAKTUPOBATL YOANUTE

Puc.4.7.6a. MeHto «Cemb — Mexccemesoli 3kpaH — lMpasuna 013 mpaguka — Ucxodawul».

HassaHue nonsa

Bkatountb

Nma

MpoTokon

McTounuk (IP:MopT) =
HasHaueHwue ((IP:NopT)
[Levicteue

lpumep 610KUPOBKU UCXOOAUUX NOOKAtoYeHUl Ha nopm 1194

Tabauya 4.7.6a. OnucarHue napamempos «[lpasusaa 015 ucxooawe20 mpaguxka»
OnwucaHue

BK/10UNTL/OTKAOUUTL MPABUIIO.

Mma npasuna.

MpoTokon nosepx IP.

IP-agpec n NopT UCTOYHMKA, 30HA HAa3HaveHus, IP-agpec 1 NopT HazHaAYeHUA.

[ewncTteure, KoTopoe byaeT NpMMEHEHO K ncxoasaiiemy |IP-nakeTy, ecnm BbINOJIHUTCA ycnoBue oTbopa.
BO3MOXKHble 3HaYeHuA:

ACCEPT — pa3pelwuTb ucxogslliee nogKao4eHne;

DROP — nrHopupoBaTtb ncxogsaiee NnoAKAOYEHNE;

REJECT — OTK/IOHWUTb UCXOAALLLEE NOAK/IOUYEHWE, MPU 3TOM JIOKAJIbHOMY NnpoLeccy byaeT oTnpaB/ieHo
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COOTBETCTBYlOLLEe icmp-coobLieHue.

Mpaeuno "OpenVPN_Block"

BH/IHUNTL
WMa  OpenVPN_Block
MpoTokon  UDP
MAC apgpec WCTOUHWKE  nwGoR
IP apgpec WUCTOYHMKA  NHGORA (IP eTe)
NopT WCTOYHMKA  MmGorl (8-
30Ha HasHaueHwa Niw6ana 30Ha
lan: lan
O | vpn 12tp ovpn
® |wan: modem stal
1P apgpec HasHauyeHws  NHWGDA (TP unu cevs)
MopT HasHaueHwa 1194 (o-
OeficTEMe Reject

Puc.4.7.66. MeHto «Cemb — Mexccemesoli akpaH — lpasuna 0118 mpagura — Ucxodawulix.

Ne HassaHue nonsa

MNpasuno <Umsa npasuna>

1 Bkntountb
2 Nma
3 MpoTokon
4 MAC agpec NCTOYHUKA
5 IP agpec UCTo4HMKa
6 MopT nctouHunKa
30Ha Ha3HayeHuA
8 IP agpec HazHavyeHuA

9 MopT Ha3HayeHuA
10 @ [ewcteue

lMpumep pedakmuposaHus npasusaa «OpenVPN_Block»

Tabauya 4.7.66. OnucaHue napamempos «[lpasusno <Wma npasuna>»
OnwucaHue

BK/1104NTL/OTKAOUUTL MPaBUIIO.

Mma npasuna.

MpoTtokon nosepx IP.

MAC-agpec otnpasuTena naketa. OCTaBUTb MNYCTbIM.

IP-appec nctoyHUKa — oTNpaBUTeNA NakeTa.

[opT NCTOYHMKA — OTNPaBUTENA NaKeTa. Yepes CMMBOJ «-» MOXHO YKa3blBaTb AMAMNA30H NMOPTOB.
TonbKo ana npotokona TCP/UDP.

Bbi6op 30HbI OMnpeaenseTt uHTepdencol, Yepes KOTopble OTNPABAAETCA UCXOAALLUNA TPadUK.
IP-appec HasHavyeHUA — nosyyaTensa nakerta.

MopT Ha3Ha4YeHMA — Noay4YaTena NnakeTa. Yepes CMMBOA «-» MOXHO YKa3blBaTb AMAMNa30H NOPTOB.
[ewncteue, KoTopoe ByaeT NpMmeHeHo K IP-nakeTy, ecim BbINOJHUTCA ycioBUE OTOOPa.
Bo3moXHble 3HaueHua:

ACCEPT — pa3pelmnTb ucxoaaliee NoAKAOYEHME;

DROP — nrHopupoBatb ncxogsaliee nogKkato4eHune;

REJECT — OTKNOHUTb UCXOAALLEe NOAKNOYEHME, MPU 3TOM IOKANbHOMY NpoLeccy byaeT oTnpasaeHo
COOTBETCTBYHOLLEE icMpP-coobLeHmne.

B nyHkTax Ne3-9 3agatoTcs Kputepumn otbopa ncxoaalumx IP-naketos.

4.7.7 Cetb— MexceTeBoi 3KpaH — MNosb3oBaTenbCKMe NpaBuaa

B mMmeHI0 HaxoauTcsa noAapasaen ona co3aaHua Lenoyek npasun B popmarte iptables (puc.4.7.7). Npasuna B iptables 6yayT go6asneHbl
nocse fo6aBneHNs OCHOBHbIX MO/1b30BATE/NIbCKUX NPaBu. [N COXpaHEHMA U3MEHEHUI HaxmuTe KHoNKy «COXPAHUTb».
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Monsb3oBaTenbCKUE NpaBuna

This file is interpreted as shell

o

O

script.

PUt your custom iptables rules here, they will
be executed with each firewall (re-)start.

Internal uci firewall chains are flushed and recreated on reload, so
put custom rules into the root chains e.g. INPUT or FORWARD or into the
special vser chains, e.g. input_wan_rule or postrouting lan_rule.

iptables -t mangle -A POSTROUTING -Jj TTL --ttl-set 67 -o wwani

Puc.4.7.7. MeHto «Cemb — Mexccemesoli 3kpaH — [1oab308amesbCcKue npasunas».

Mpumep npasuna 015 usmeHeHus «ttl» Ha uHmepghelice «kmodem»

4.7.8 Cetb— MexceTeBoi 3KpaH — [loNO/IHUTENIbHbIE HACTPOUKM

Ne

B MeHI0 HaxoauTCA Noapasaen ¢ HaCTPOMKaMM NOUTUKM «o yMONYaHUIO» ANA TeX Cly4aeB, Koraa nHTepdeinc He NPUHAANEKUT HU
OfiHOW 13 30H (punc.4.7.8).
OnucaHuWe NapameTpoB NpeacTaBneHo B Tabamue 4.7.8.

AonosHUTeNbHbIE HaCTIJD]:"IKH

BKNWUMTE 3awnmTy oT SYN-flood aTak

Bxopauwia  Accept -
Wexopauwid | Accept -
TpaHauTHe  Reject <

Puc.4.7.8. MeHwo «Cemb — Mexccemesoli skpaH — lpasuna 0118 mpaguxa — JonoaHumesnsHole HACMpPOUKU».

HassaHue nonsa

[ononHuTenbHble HACTPOWKU

1

2

3

a4

BkatoumTb 3awmty ot SYN-flood
aTtak
Bxoaswui

Ucxoaswmia

TpaH3UTHbIM

Tabauya 4.7.8. OnucaHue napamempos «/JonosHuUmMesnbHole HacmpoUKuU»
OnucaHue

Bkatountb/OTKA0UNTL 3awmTy oT SYN-flood aTak.

[Jelictue, KOTOpoOe ByAeT MPUMEHEHO K BXOAALLLEMY MOAK/IOYEHWUIO, eC/IM OHO BbINOHAETCA Yepe3
MHTepdelc, KOTOPbIA He NPUHAANEKUT HU OAHOW U3 30H.

Bo3MoXKHble 3HaueHus:

ACCEPT — pa3pelwunTb BxoasaLlee NoaKA04EeHNE;

DROP — urHopupoBatb BxogsLLee NOAKNI0YEHNE;

REJECT — OTK/IOHUTb BXOAALLEE MOAKAOYEHWNE, MPU STOM YA3NEHHOMY XOCTy ByAeT oTnpaBaeHO
COOTBETCTBYHOLLEE icMpP-coobLeHmne.

[Jelictue, KoTopoe byaeT NPUMEHEHO K MCXOAALLEMY NOAKIOYEHUIO, eCIY OHO BbINOJIHAETCA Yepe3
NHTEpdENC, KOTOPbIY He MPUHALNEKNUT HU OAHOM U3 30H.

Bo3MoKHble 3HaueHus:

ACCEPT — pa3pewunTb ncxogsliee nogKao4eHne;

DROP — nrHopupoBaTtb ncxogsaliee NnoaKA0YEHNE;

REJECT — OTKNOHUTb UCXOaALLEee NOAKNOYEHME, MPU 3TOM IOKANbHOMY NpoLeccy byaeT oTnpasaeHo
COOTBETCTBYHOLLEE iCMpP-co0bLeHMne.

[JelicTBue, KoTopoe byaeT NPUMEHEHO K TPAH3UTHOMY MOAKNHOYEHMIO, €C/IM OHO BbINOJIHAETCA Yepes
MHTepdeic, KOTOPbIN HEe MPUHASNEXKAT HU O4HOM U3 30H.

Bo3moXKHble 3HaueHus:

ACCEPT — pa3pelwunTb TpaH3UTHOE NOAKAIOYEHUE;

DROP — nrHopupoBatb TPaH3UTHOE NOAK/AOYEHUE;

REJECT — OTKNOHWTb TPAH3UTHOE NOAK/IOYEHWEe, NPU STOM YA3aNEHHOMY XOCTY ByAeT oTnpasieHo
COOTBETCTBYHOLLEE iCMpP-coobLeHmne.
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5 MeHI10 «YTUAnUTbI»

5.1 MeH1o YTunurtbl — lMarHocTuKa

B MeHI0 Haxo4ATCcA AMarHOCTUYECKUE YTUAUTDI, C X MOMOLLLbIO MOXKHO MPOBEPUTb AOCTYNHOCTb YAANEHHOMO XOCTa, NpoBepuTb paboTy DNS
cepsepa UM U3MepUTb MPOMYCKHYH CMOCOBHOCTb. Kaxaan yTUAMTa pacnonoXKeHa Ha CBOel BKAALKe.

5.1.1 ¥YTtuaurtbl — narHocTtmkKa — 9xo-3anpoc

B meHto npesocTaBieHa BO3MOXHOCTb PaboTbl C yTUAUTON «ping». YTUAUTA NO3BOAET NPOBEPUTb AOCTYNHOCTb YAANEHHOTO Y313 Uaun
WHTEPHET COeANHEHMA, ANA STOrO BBEANUTE B Nosie «XOCT» COOTBETCTBYHOLWMI IP-agpec uam LOMEHHOE MMA YAANEHHOTO Y3/1a U HAaXXMUTE KHOMKY
«CTAPT». PoyTep nownet 5 icmp-3anpocos (ping) 4o aapecaTa v eCiu OH AOCTYMNEH, TO agpecarT BbilW/eT OTBET Ha 3TOT 3anpoc (puc.5.1.1). None
«Pa3mep «6alT» No3BOAET 334aTb pasmep icmp-nakeTa 6e3 yyeTa 3aronosKa. Pasmep IP-nakeTa = Paamep icmp + 8 (3arosioBok icmp) + 20
(3aronoBok ip).

OTnpaBuUTbh 3X0-3arnpoc
XocT | 8.8.8.8 Pa3mep (6alT) 356

CTAPT

pesynetar | PING 8.8.8.8 (8.8.8.8): 56 data bytes
64 bytes from 8.8.8.8: seq=0 ttl=108 time=76.268 ms
&4 hytes from 8.8.8.8: seqg=1 tt1=108 time=47.175 ms
64 hytes from 8.8.8.8: seq=2 ttl=108 time=65.738 ms
64 bytes from 8.8.8.8: seq=3 ttl=108 time=65.465 ms
64 hytes from 8.8.8.8: seq=4 tTt1=108 time=85.168 ms

--- 8.8.8.8 ping statistics -—-
5 packets transmitted, 5 packets received, 0% packet loss
round-trip min/avg/max = 65.465/71.962/85.168 ms

Puc.5.1.1. MeHto «Ymunumei — [JuazHocmuka — 3xo-3anpoc». [lpumep omnpasku sxo-3anpoca 0o IP-adpeca 8.8.8.8

5.1.2 Ytuauntol — fijnarHoctuka — TpaccmposKa

B MeHI0 NpeaocTaBneHa BO3MOMXKHOCTb paboTbl C yTUAUTOM «traceroute». YTUMUTa NO3BOJIAET Y3HATb, MO KAKOMY MyTKH C/IeAYIOT NaKeTbl
[AaHHbIX 0 YKa3aHHOro gomeHa uau IP agpeca, YTobbl BbIABUTb MOTEPU MNAKETOB M/M 3a4EPXKKY B UX NPOXONKAEHWUM, A1 STOTO BBEAMTE B MoJie
«XocT» COOTBETCTBYIOWMIA IP-agpec namM AOMEHHOE MMA YAANEHHOTO y3/1a U HaxmumTe KHonKy «CTAPT». MNocne oKoHYaHuUaA paboTbl, yTuauTa
BepHeT oTyerT (puc.5.1.2).

TpaccupoBKa
XocTt 77.88.8.8
CTAPT

PesynnTaT | Lraceroute to 77.88.8.8 (77.88.8.8), 30 hops max, 38 byte packets

*
10.184.41.74 34.497 ms

*

*

188.254.94.106 83.019 ms

*

*
77.88.8.8 74.883 ms @
i

Puc.5.1.2. MeHto «Ymunumel — JuazHocmuka — Tpaccuposka». Mpumep omyema mpaccuposku mapuwpyma 0o IP-adpeca 77.88.8.8

00 =1 O U1 s R

5.1.3 Ytuauntol — AnarHoctuka — DNS

B MeH!0 NpegocTaBneHa BO3MOXKHOCTb paboTsl ¢ yTuantol «nslookup». YTnauta nossonset ysHaTtb IP-agpec no fOMEHHOMY UMEHWU, ANA
3TOrO BBEAMTE B Nose «[loMeH» COOTBETCTBYIOLLEE JOMEHHOE UMA Y313 U HaxmuTe KHOMKy « CTAPT». Mocne okoHYaHuA paboTbl, yTUAUTa BepHeT
otyert (pnc.5.1.3). B none «CepBep DNS» yka3biBaeTcs IP-agpeca DNS cepBepa, Ha KoTopblii byaeT otnpasneH 3anpoc DNS.
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OTnpaente DNS-3anpoc
OomeH  micro-drive.ru Cepeep DNS 127.0.0.1
CTAPT

PesyneTaT | Server: 127.0.8.1
Address: 127.0.0.1#53

Name : micro-drive.ru
Address 1: 31.31.196.218
Address 2: 2a00:f940:2:2:1:1:0:240 e

Puc.5.1.3. MeHto «Ymunumesi — fluazHocmuka — DNS». 3anpoc IP-adpeca domeHHo20 umeHu «micro-drive.ru»

5.1.4 Ytuauntol — filnarHoctuka — Tect cKopocTtu

B meHt0 npeaocTaB/iieHa BO3MOXKHOCTb paboTbl ¢ yTuamToin «iperf3» B pexkume knmneHTa. «iperf3» — kpoccnnatpopmeHHasa KOHCO/IbHaA
K/MEHT-cepBepHan nporpamma — reHepatop TCP n UDP Tpaduka gna TecTMpoBaHUA NPONYCKHOW cnocobHOCTH ceTh. C ee MOMOLLLbIO MOXKHO
N3MEPUTb MaKCUMasIbHYIO NMPONYCKHYK CNOCOBHOCTb CETU MEXAY CEPBEPOM U KIMEHTOM U NMPOBECTU HAarpy304HOE TECTUPOBaHWE KaHaa CBA3MU.

CkauaTb «iperf3» MoxHO c caitta https://iperf.fr/iperf-download. [lns 3arpy3ku A4OCTynHbI Bepcun yTMAUTbI ans pasHbix OC (Windows,
macOS, Ubuntu, Debian, Mint, Fedora, Red Hat, CentOS, openSUSE, Arch Linux, FreeBSD). na mo6bunbHbix ycTpoiicte ¢ OC Android moskHO
BOCMNO/b30BaTbCA nNpunoxeHvem Magic iPerf.

[nA BbINONHEHWUA TECTUPOBAHUA NPOrPaMMa LO/KHA ObITb 3aMnyLWeHa Ha ABYX YCTPOMUCTBAX (3TO MOTYT BbITb Kak KOMMbOTEPDI, TaK U
cMapTdOoHbI, NaHwWeTbl). OAHO U3 HUX ByAET BbINOHATL PO/Ib CEPBEPA, @ APYrOe POJb KAMEHTa. Mexay HUMKU U ByAeT NPonuCXoauTb Nepegaya
LAHHbIX 418 U3MEPEHUA NPOMYCKHOW CNOCOBHOCTU COeANHEHMA.

[na 3anycka TecTa, BBeauTe B nosie «Cepsep» IP-agpec xocTa, Ha KOTopom byaeT 3anyuwieH «iperf3» B pexxunme cepsepa, HAXKMUTE KHOMKY
«CTAPT». lMNocnie oKoHYaHMA paboTbl, yTMAUTa BepHeT oT4eT (puc.5.1.4). B none «HanpasneHue» ykasbiBaeTcs Hanpas/ieHWe nepegaym Tpadumka
npu TecTMpoBaHuMK. B npuBeseHHOM Npumepe Ha xocTe 192.168.1.120, B pexxume cepsepa, 3anyLieH «iperf3». PoyTep BbINO/HAET PO/b KAUEHTA.
dusmnyeckoe nogknoyeHme — Ethernet 100M6uT/cex.

TecT ckopoctu (iperf3)
Cepeep 192.1468.1.120 HanpasneHne HKNWeHT = Cepeep v
CTAPT

PeaynuTar | Connecting to host 192.168.1.120, port 5201
5] local 192.168.1.1 port 44542 connected to 192.168.1.120 port 5201
1D] Interval Transfer Bitrate Retr Cwnd

[

[ 1D]

[ 5] ®.00-1.80 sec 11.4 MBytes 95.2 Mbits/sec 0 66.5 KBytes

[ 5] 1.00-2.80 sec 11.1 MBytes 93.3 Mbits/sec 0 66.5 KBytes

[ 5] 2.88-3.80 sec 11.1 MBytes 93.7 Mbits/sec 8 &6.5 KBytes

[ 5] 3.00-4.00 sec 11.2 MBytes 94.1 Mbits/sec 0 66.5 KBytes

[ 5] 4.00-5.80 sec 11.2 MBytes 94.3 Mbits/sec 0 66.5 KBytes

[ 5] 5.80-6.80 sec 11.2 MBytes 94.0 Mbits/sec 8 &6.5 KBytes

[ 5] 6.00-7.00 sec 11.2 MBytes 93.8 Mbits/sec 0 66.5 KBytes

[ 5] 7.00-8.80 sec 11.3 MBytes 94.5 Mbits/sec 0 66.5 KBytes

[ 5] 8.00-9.80 sec 11.2 MBytes 94.1 Mbits/sec 8 &6.5 KBytes

[ 5] 9.00-10.068 sec 11.2 MBytes 93.8 Mbits/sec 0 66.5 KBytes

[ ID] Interval Transfer Bitrate Retr

[ 5] 0.00-10.80 sec 112 MBytes 94.1 Mbits/sec ] sender
[ 5] 0.08-10.80 sec 112 MBytes 94.0 Mbits/sec receiver
iperf Done.

Puc.5.1.4. MeHto «Ymunumesl — [JuaczHocmuka — Tecm ckopocmu».
TecmuposaHue rnponyckHoli cnocobHOCMU KaHAAa cesa3u Mexoy poymepom u xocmom 192.168.1.120.

Yepes SSH noaxtodeHMe MOXKHO 3anyCcTUTb YTUAKUTY «iperf3» Kak B peXxrMme KAMEeHTa, Tak U B PeXKUME cepBepa, C BO3MOMKHOCTbIO
nepeaatb JOMONHUTENbHbIE ONUUK.

CUHTaKcUC KomaHabl iperf3

iperf3 [-s|-c xocT] [onumumu]

Tabauya 5.1.4. Onyuu KoMaHObI «iperf3»
onuuma OnucaHue

O6wMme onuum AnAa cepsepa u KANEHTa

p# Homep nopra, Ha KoTopom byaeT paboTaTtb cepsep/KAMEHT (MO ymondaHmio ucnosblyerca 5201).
-f[k|m|g|K|M|G] dopmaT ckopocTu B pesynbTtatax Tecta: k (Kbut), K (Kbait), m (MéuTt), M (M6ai1T), g (Fféut), G (F6aiT).
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-1 #

-v

-d

-v

-h

OcHOBHble onuumn ansa cepeepa

=S
OCHOBHble onuyuu anAa K1MeHTa

-c <IP-appec xocra>
-u
-b #[K|M|G]

-t#

-n #[K|M|G]
R

NPUMEP 1:

MHTepBan mexay BbIBOAOM pe3y/ibTaTa TECTUPOBAHMA, B CEKYHAAX.
Bonee AeTann3npoBaHHbIN BbIBOS MHGOPMALMK.

BbiBOA, fONONHUTENBHOW MHDOPMaLMK A5 OTNALKMN.

lNokasaTb Bepcuio.

Moka3aTtb cnpasKy.

3anycTuTb B peXKMme cepBepa.

3anycK KAneHTa 1 NOAK/OYEHME K CepBeEpY.

MpoTtokon UDP Bmecto TCP.

MaKcumasibHas CKopocCTb B buTax/cek (0 - OTCyTCTBYET OrpaHMuYeHKne); Mo YMOIYaHMIO OTCYTCTBYET
orpaHuyeHune ckopoctu s TCP, a gna UDP coctasaset 1 M6ut/cek.

Bpems TecTMpoBaHua B ceKyHAAX (No ymonyaHuto 10 cek).

KonnyectBo 6aiT gna nepegayum AaHHbIX (BMeCTO Ktoya -t).

3anyck B obpaTHOM pexume (cepsep oTnpaBaseT TpaduK, KAMEHT NPUHUMAET).

3anycTuTb B perMme cepsepa.

iperf3 -s

NPUMEP 2:

3anycw|1'b B peXXnme K/IMeHTa U HayaTb TeCT.

iperf3 -c 192.168.1.100

NPUMEP 3:

3anycTuTb B peXMME KJMEHTa U HayaTb TecT, nepeaaTb Toabko 100 M6aurT.

iperf3 -c 192.168.1.100 -n 100M
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6 MeHio «Momoub»

6.1 Nomowb — Paiinbl

B MeHI0 NpeaocTaB/ieHa BO3MOXKHOCTb CKayaTb CMPABOYHYIO U Apyryto MHGOPMaLMIO, KOTOpas ABAAETCA YacTblo $aitioBOM cucTEMDI
poyTepa.
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