JlaGopaTtopna podora Ne 10
HAJIAT'OI’KEHHSA TA JOCJIKEHHS 3ACOBIB
BIJJAJIEHOI'O JOCTYITY TA AAMIHICTPYBAHHS

Mema 3ansamms: 03HAHOMUTHCS 3 OCOOTUBOCTAMH (YHKI[IOHYBaHHS
MPOTOKOJIIB Ta 3aco0iB BIAJANIEHOTO IOCTYIy Ta aAMiHICTPYBaHHS;
OTPUMATH MPaKTUYHI HABUYKH HaJaroLKEHHs, MOHITOPHHTY Ta diarHOC-
TyBaHHS 3ac00iB BiJaJ€HOr0 JOCTYIY Ta aJAMiHICTpYBaHHs Cy4YacHHX
OC; ngocaiguru moxumBocti OC Windows, Linux, Cisco IOS 3 oprani-
3alii, HaJaroJpKeHHs Ta (GYHKLUIOHYBaHHS HE3aXHIIEHUX Ta 3aXHUILEHHX
BiUTaJICHUX MEPEXKHUX M AKIIOUeHb Ha 6a3i mporokosie Telnet ta SSH.

Teoperuuni BitomocTi
IlIpomoxonu giooanenozo docmyny

HapzBuuaitHO Ba)KIIMBUM MUTAHHSM CHCTEMHOTO Ta MEPEXKHOTO al-
MIHICTPYBaHHS € 3a0e3MeYeHHsT MOCTIHHOTO JOCTYITy 0 KOMYHIKaIlii-
HUX TPUCTPOIB Ta KIHIEBHUX BY3JiB MepeKi. BUKOHAHHS 1[bOTO 3aBIAaHHS
Yy Cy4acHUX Mepekax 3a0e3rmedyroTh Tak 3BaHi MPOTOKOIH BiJIaieHOTO
nocrymy. [IpoTokos BifIaaeHoro AOCTyIy 3a0e3nedye JOCTYI aaMiHic-
TpaTopa/KOPUCTyBava 3 OJHOTO BY3JIa /IO 1HIIIOTO Yepe3 iCHYI0Uy Mepex-
Hy iH}pacTpykTypy. Sk mpaBuio, Taki MPOTOKOJH MOOYAOBaHI 3a KJIi-
€HT-CEPBEPHOIO0 cXxeMO0. [lo MPOTOKOJIB BigAalIeHOro NOCTYIy Hale-
KaTb MPOTOKOIIH:

— Telnet, TELecommunication NETwork;

— SSH, Secure SHell;

— RLOGIN, Remote LOGIN;

— RDP, Remote Desktop Protocol;

— RFB, Remote FrameBuffer.

JUist X IIPOTOKONIIB PO3POOICHO Psifi IHCTPYMEHTATBHHIX 33ac00iB
JUISL peartizauii BiJaneHoro A0CTyImy — MpOrpaM-CepBepiB Ta mporpam
TEepMiHANBHUX KIieHTIB. Y 0aratbox OC TepMiHalbHI KIIEHTH € BOYIO-
BaHUMHM. BinpUiicTe i3 BuIenepepaxoBaHUX MPOTOKOIMIB (30kpema, Tel-
net Ta SSH) opieHToBaHi Ha BUKOpHCTaHHS iHTepdeHcy KOMaHIHOTO
psinka, numre aesiki (3okpema, RDP) — Ha BukopucTtanus rpadidaux 3a-
co0iB. HaiiOinpln NMOMMPEeHUMHU MPOTOKOJIAMH CHOTOJIHI € MPOTOKOIN
Bignanenoro goctyny Telnet Ta SSH. IIpotokon Telnet € HenocTaTHBO
3aXHINEHUM, TOMY y MIPAKTHUII aJIMIHICTPYBaHHS PEKOMEHIYEThHCS 3aCTO-
COBYBAaTH 3aco0H, siki 0a3yroTbcsi Ha poTokoii SSH.


https://ru.wikipedia.org/wiki/Remote_Desktop_Protocol
https://ru.wikipedia.org/wiki/RFB
https://ru.wikipedia.org/wiki/Remote_Desktop_Protocol

Ilpomoxon siodanenozo oocmyny Telnet

Telnet (aurn. TELecommunication NETwork, tenexomyHikariiHa
Mepeka) — IPOTOKOII, sIkuii OyB po3poOieHni OMHUM 13 TIEPIINX y CTEKY
TCP/IP. Tlepii 3ragku npo Heoro HasBHI y crangapti RFC-15 , Network
Subsystem for Time Sharing Hosts”, mo 0yB Bumymenuii y 1969 p. [o
1983 p., xomu Oyno BuIylIeHO OCHOBHY cretudikamito mpotokomy RFC-
854 ,, Telnet Protocol Specification”, po3po6iieHo ¥ onmy0OIiKOBaHO MOHAT
20 cranpapriB RFC, ski mokpairyBaiy i po3ImHpIoBaIi MOKIMBOCTI MPO-
Tokoury. OCTaHHIN CTaHAAPT, KU Ma€ BiJHOLIEHHS 10 poTokomy Telnet, —
ue crangapt RFC-5198 ,,Unicode Format for Network Interchange”, Bury-
menuit y 2008 p.

HeoOximHicTh po3poOku npoTokoiay Telnet Oyia 3ymoBieHa moTpedoro
CTIPOIICHHS MiJKIFOUCHHS A0 BiJaleHUX BY3NiB Ta MPUCTPOIB Pi3HUX TH-
miB. Y MOBCSKACHHIHN JisITbHOCTI BUKOPUCTOBYETHCS BENTMKA KUTBKICTH Pi3-
HOTHITHUX KOMIT'FOTEPIB, KOXKEH 13 SIKHX MOTpeOye CyMiCHOTro 00JiaJHaHHS
JUTS BBEZICHHA-BUBEIeHHS iH(opMartii (puc. 1, a), i 11e € mpobieMoro.
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Puc. 1. KoHuenuist BipTyasHOro TepMiHana



Curyanito yCKIaIHIOE 1 Te, 0 Ha OUX KOMII I0Tepax BUKOPHUCTOBY-
to1ecs pizHi OC, pi3Hi TabIMI KOAYBaHHS Ta pi3HE MporpamMHe 3abe3re-
yeHHst. ToMy BUHHKIIA oTpeba y ciyx0i eMyIswii TepMmiHaia, sika 0 3ami-
HWJIA CTIEIaNi30BaHi MPHUCTPOi Ta MporpaMu OfHIe0 ciyx0oro. Lle Oymo
pealizoBaHO 3a PaxyHOK KOHIemIii BipTyaidsHoro tepminama (NVT,
Network Virtual Terminal) (muB. puc. 1, 6). BipryanbHuii Tepminam
OTpHMY€E JlaHi, Kl BBOILSITLCSI y KJIIEHTCHKIN cucTeMI, 1 iepeKiagae ix Ha
,,yHlBepcanLHy MOBy OtprMaHi maHi IepeKIagaroThCs 3 ,,yHIBEpCaIhb-
HOI MOBH” Ha CIIeLialli30BaHy MOBY, sIka CIPHAMAEThCs Bysnom. Lle nae
3MOry Oyb-sIKOMY CIICLia/li30BAHOMY KIII€HTOBI B3Aa€MOJIATH 3 Oyiib-
SIKMM CTICL1aTi30BaHIM CEPBEPOM.

Telnet € xmieHT-cEpBEPHUAM IIPOTOKOIOM. Halexurth 1eil mpoToKoI
no mnpukiaagHoro piBHA mozpeni OSI Ta mpHKIAAHOTO PiBHS CTEKY
TCP/IP. [Ins nepenaui cBoix moigomiieHs Telnet BukopucroBye 3acodu
HajiliHOrO TpaHcmopTHoro nporokony TCP. Came TCP 3abesmneuye
cTalOimpHUH 1 HagidHUI 3B 30K. 3a 3amMoBUYyBaHHsAM cepBep Telnet 3a-
crocoBye nopt 23. Kmient Telnet st opranizanii oOMiHy oOupae Bijb-
HUH TOPT 13 Aiana30Hy IWHAMIYHHAX TTOPTIiB CHCTEMH.

Kiient Telnet Moske OyTH HajaroJKeHHH Ha MiJKIIOYCHHS 10 iH-
IIOTO MOPTY CepBepa, Ha SIKOMY Ipallfoe iHma ciayxoa. Lle no3Bomnse Bu-
KOpHCTOBYBaTH KiieHT Telnet /uist mepenadi KoMaHI Ta OTPUMAaHHSI Bijl-
MOBiIel Ha KOMaHAW KOHKPETHUM CITy’)kKOaM JOAaTKiB Ta ajis motped
IarHOCTUKH.

Telnet MoXe TparoOBaTH y TAKUX PEXKUMAX:

— HamiBIYIUIEKCHUH PEIKUM;
— TIOCUMBOJIHHHI PEKUM,;

— PSAKOBHH PEXUM;

— JIOKaJBHHUH PEXKUM.

HaniBayniekcHUN peskuM yBa)kaeThCsl 3aCTaPIIUM 1 Y Cy4acHUX CH-
CTeMax HE 3aCTOCOBYETBCS. Y IOCHMBOJIBHOMY PEXHMi KOXKEH yBeje-
HHH CHMBOJI BiZIpa3sy X IePe/Ia€ThCsl By3ily Ui 0OPOOKH, a TOTIM IoBe-
PTaEThCS KITIE€HTOBI. Y HU3BKOIIBUAKICHUX Mepekax Ie CTBOPIOE 3a-
TpUMKH. Y 0aratbox peamizallisix 3rajaHuil Pe:KUM 3aCTOCOBYETHCS 3a
3aMOBYYBaHHSM. Y PSAKOBOMY PEKMMi TEKCT KOMAHIH CIIOYAaTKy BHBO-
JIUTHCS Ha €KpaH, 1 JIMIle 3aKiHYCeHI PSIKU MePEeNaloThCs BiIIaICHOMY
BY3Jly Ui 0OpOoOKH. Y JIOKaJbHOMY peXuMi 00poOKa CUMBOJIB MPOBO-
JUTHCSI Y JIOKAJIbHIA CUCTEMI IT1]] KOHTPOJIEM BiJIIaIeHOT CHCTEMHU.

IIpomoxon eidoanenozo oocmyny SSH

IIpotoxon SSH (anri. Secure SHell, ,,0e3ne4yna o0ooHKa”) — 11e Me-
PEXHUI MPOTOKOINI BiIJAIEHOTO JOCTYITY, KU JTa€ 3MOTY 3[IIICHIOBATH
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BiJJlaJiCHE YMPaBJIiHHS ONEPaLlifHOI CHCTEMOIO OYAb-SIKOTO MEPEKHOTO
MIPHUCTPOIO 1 Oe3MeYHO TIepeaaBaTH Y HE3aXUIIIEHOMY CEePEIOBHII OBI0-
MJICHHSI Oy/Ib-KOTO 1HIIIOTO MEPEKHOTO MPOTOKOIY (HANPHUKIAM, 3Iiic-
HioBaTH TyHemroBaHHA TCP-3’eqnans ams nepenadi daitnis). 3a GyHKIiO-
HAJIBHICTIO CXOXHK Ha npotokonu Telnet, rlogin, rsh, ane Ha BinMiHy Bin
HuX, THdpye yBech Tpadik, M0 MepenacTses, 30kpemMa i mapom. OkpiM
mmppyBaHHS MOXKE TaKOX 3IIMCHIOBATH CTUCHEHHs NaHuX. [Iporokon
SSH, sk 1 pemra IpOTOKOMIB BiAJATICHOTO YIIPaBIiHHSA, OOYIOBaHUH 13
BUKOPHCTaHHSIM KIi€HT-cepBepHOro miaxomy. SSH-kmientm Tta SSH-
CepBepH IOCTYITHI [T OUTBIIIOCTI MEPEKHUX OTEPAIlifHAX CHCTEM.

[Iporokon SSH Hanexuts a0 npukiagaoro piBHsa moneni OSI ta mpu-
kmagHoro piBHA creky TCP/IP. lns opranizarii indopmamiiHoro ooMiHy
SSH-cepBep BukopucroBye nopt 22 TCP. IcHye nBi Bepcii mpoToKomy:
SSH-1 (1995 p.) Ta SSH-2 (1996 p.). Bepcis SSH-2 € 6inbin 6e3neyHoro y
nopiBHsHHI 3 SSH-1, Tomy Habyna Ginerroro nmommpeHas. Ha cporomHi,
KOJIX #11e MOBa 1po mpoTokos SSH, To MaeThest Ha yBasi came SSH-2.

Sk crannapt mepex TCP/IP nporokon SSH Oys 3atBepmxennii IETF
y 2000 p. Criouatky SSH OyB onwmicanmii y Takux crangaptax: RFC-4250
,»The Secure Shell (SSH) Protocol Assigned Numbers”, RFC-4251 ,, The
Secure Shell (SSH) Protocol Architecture”, RFC-4252 ,, The Secure Shell
(SSH) Authentication Protocol”, RFC-4253 ,, The Secure Shell (SSH)
Transport Layer Protocol”, RFC-4254 , The Secure Shell (SSH)
Connection Protocol”, RFC-4255 ,,Using DNS to Securely Publish Secure
Shell (SSH) Key Fingerprints”, RFC-4256 ,,Generic Message Exchange
Authentication for the Secure Shell Protocol (SSH)”, RFC-4335 ,,The
Secure Shell (SSH) Session Channel Break Extension”, RFC-4344 ,,The
Secure Shell (SSH) Transport Layer Encryption Modes”, RFC-4345
»Improved Arcfour Modes for the Secure Shell (SSH) Transport Layer
Protocol”.

Ha cporogni HaBeneHWil mepeik JJOMOBHEHO CTaHAAPTAMH, IO
noB’sizani 3 kpunrorpadiunum 3axucrom: RFC-4419 | Diffie-Hellman
Group Exchange for the Secure Shell (SSH) Transport Layer Protocol”,
RFC-4432 ,,RSA Key Exchange for the Secure Shell (SSH) Transport
Layer Protocol”, RFC-4462 ,Generic Security Service Application
Program Interface (GSS-API) Authentication and Key Exchange for the
Secure Shell (SSH) Protocol”, RFC-4716 ,, The Secure Shell (SSH) Public
Key File Format”, RFC-5656 ,,Elliptic Curve Algorithm Integration in the
Secure Shell Transport Layer”.

ApXITEeKTYpHO y nipoTokoiti SSH BHIISIOTE TpH piBHI:

— TpaHcriopTHH# piBeHsb (Transport Layer);

— piBeHb ayTeHTHdiKaIil KoprucTyBada (Authentication Layer);



— piBens 3’eqnanns (Connection Layer).

[IpoTokon TpaHcmopTHOTO piBHS 3a0e3neuye ayreHTH(iKamio cepBe-
pa, KOHQIIeHIIHICTD 1 UTICHICTD JaHWX 3 TApHOIO ecTa)eTHOIO mepeaa-
gero. J[0JaTKOBO MOXKe MiATPUMYBATHCS CTHUCHEHHS MaHuX. IIpoToxosn
ayTeHTH(IKalli KOpUCTyBaya Aa€ 3MOTY CepBepy ayTeHTU(iKyBaTH KiIi€H-
Ta. [IpoTokon 3’€qHaHHS MYJIBTHIUIEKCYE MN(POBAHUNA TyHEIb, CTBOPIO-
10YM B HBOMY KiJIbKa JIOTTYHUX KaHAIIiB.

Hns ayrentudukanii cepsepa y SSH BUKOpHCTOBY€ETBCSI POTOKOI ay-
TeHTU]IKalii CTOPIH Ha OCHOBI alTOPUTMIB €JIEKTPOHHO-IIM(POBOTO TIij-
mucy RSA a6o DSA. Jlnsa ayrentudikarii KiIieHTa TaKOXK MOXKE BUKOPHC-
tyBarucst EIIIT RSA abo DSA, ane monmyckaeThcs Takox ayTeHTU(IKAIis
3a JIOMIOMOTOI0 MapoJist (PeKUM 3BOPOTHOI cyMmicHocTi 3 Telnet) 1 HaBiTh 3a
IP-anpecoro By3na (pexxuM 3BOPOTHOI cyMicHOCTi 3 rlogin). AyteHTudika-
1is 32 maposieM HalOiIbII NoImMpeHa i 0e3nevyHa, OCKUILKY Mapoib nepe-
Ja€Thesl N0 3aln(pPOBaHOMY BIipTyalbHOMY KaHally. AyTeHTudikatis 3a
IP-anpecoro HeOe3meuHa, M0 MOMIJIUBICTh, SIK MPABWIO, BIIKIHOYAIOTH.
Jnsi CTBOpEHHS 3araJIbHOTO CEKpETy (CEaHCOBOTO KITl0Ya) BUKOPHUCTOBY-
erecst anroput™ Jiddi-Xemnmana. [{ns mudpyBanHsS nepeJaHux JaHUX
BUKOPHCTOBYETBCSI cUMETpUiHe ImudpysanHs, anroputmu [DEA, AES,
Blowfish, DES a6o 3DES. ILlinicHicTh mepeaadi JaHuX MepPeBipsAEThCS 3a
nonomororo CRC32 y nmpotokoni SSH Bepcii 1 ta 3a gomomororo HMAC-
SHA1/HMAC-MDS y nporokomni SSH Bepcii 2. Y npotokosni SSH Takox
MOXITUBE 3aCTOCOBYBaHHS (DYHKII1 CTUCHEHHS JaHUX, IO MepelatoThes. 3
IIEI0 METOI0 BHKOPHCTOBYEThCS anroputMm LempelZiv (LZ77), sikuit 3a-
Oesrieuye piBeHb CTHCHEHHs, aHanoriyHui apxiBatopy ZIP. CtucHenss y
SSH akTHBY€eThCS JIMIIE 32 3aITUTOM KIIIEHTA 1 Ha TIPAKTHIII 3aCTOCOBYETh-
Cs1 IOCUTD PIJIKO.

Ha 6a3i mpotoxony SSH po3po0ieHo 1 GpyHKIIIOHYE psijl IHIIHUX MIPO-
tokoiniB. 3okpema, SFTP (SSH File Transfer Protocol), SCP (Secure
CoPy), FISH (Files Transferred over Shell Protocol), Rsync.

[Tupokoro Bukopuctants npotokosi SSH HaOyB 151 BiggaieHOro J10-
CTYITy Ta aJMiHICTPYBaHHsI MEPEXKHHUX MPHCTPOIB. BiNbIICTh BUPOOHUKIB
MepexHoro oonanHanus (B 1.4. Cisco, Juniper, Vyatta, Huawei Ta iH.)
BKJIFOUarOTh pearizamnii SSH-cepBepiB Ta KITEHTIB Yy MEpekHI omeparliiiHi
CHCTEMH KOMYTATOPIB, MapIIPyTU3ATOPIB Ta THIINX MPHUCTPOIB i came 1eH
MPOTOKOJI PEKOMEHJTYIOTh BAKOPHUCTOBYBATH.



Pexomenoauii w000 nioeuuienna
PieHs 3axumeHocmi 8i00aneHux mepercHux nioKoueHs
Ha 6a3i npomoxonie Telnet ma SSH

Baratema BupoOHUKaMu oOJiagHaHHS PO3poOJIcHI 0a30Bi peKOMEH-
Jarfii, o CTOCYIOTHCS MiABUIICHHS PIBHA 3aXHIIEHOCTI BiIJAICHUX Me-
PEKHUX MiAKIIOYEHb 10 KOMYHIKalliHHUX MPUCTPOIB Ha 06a3i MPOTOKOIIIB
Telnet ta SSH. Yacto 1i pekoMeHaIlii MOETHYIOTBCS 3 PEKOMEH IaITis-
MU IIOJIO TOJIITUK 3aCTOCYBaHHS 3ac00iB ayTeHTH]iKallii (mapoabHOro
JOCTYILY).

BazoBi pexoMenaanii mo/0 3acTocyBanHs 3aco0iB ayTeHTH]iKawLii €
TaKMMHU:

1. 3abe3neuyBaTi (HhOpMyBaHHs Ta AOTPUMAHHS MOJITHKUA CTIMKHX
710 371aMy TIapOJTiB.

2. 3abe3mevyyBaTH 3aCTOCYBaHHS ayTeHTH]IKamii 3 BUKOPHUCTAHHAM
MeXaHi3My KOPUCTYBAYiB i3 3a3HAYEHHIM BiIIOBIIHOTO PiBHA NPUBLIEIB.

3. BuuryunTu/BigKiIrouuTH 00TIKOBI 3alIMICH aIMiHICTPaTOPiB/KOPH-
CTyBadiB, 1[0 CTBOPEHI 32 3aMOBUYBAHHSM.

4. 3MiHUTH TIAPOJTi, IO CTBOPEHI 32 3aMOBUYBAHHSIM.

5. HagaBatn koprcTyBauam JOCTYII O MPHUCTPOiB/pecypciB (aBTOpH-
3yBaTH KOPUCTYBAYiB) i3 MiHIMaJIbHO HEOOX1IHUM piBHEM IMPUBLIETB.

6. 3abe3neunTy nepioAMYHy 3MiHY NAPOJIiB KOPUCTYBAUiB.

7. OOMexxeHOo 3acTocoByBaTH 3aco0M mpotokony SNMP (ta iHmmx
MONIOHUX MPOTOKOIIIB), Y TIOBIIOMIICHHSX SIKUX 3/IIHCHIOETHCS TIepeada
MapoJiiB aJIMiHCTPATOPIB.

8. 3abe3meunTy KOHTPOJbL MapaMeTpiB, 110 BCTAHOBJIEHI Ha MPHUCT-
POSIX [T BUKOHAHHSI TPOIIEYP BiTHOBJICHHS TAPOJIB.



3arajgpHi PEKOMEHJAINl MO0 3aXHCTy BIANAJICHHUX IiAKIIOYCHb
€ TAKHMH.

1. 3abe3neunTy, 32 MOXKIUBOCTI, 3aCTOCYBaHHS 3aC00iB BiIJAJICHOTO
JOCTYIIy Ta aAMiHICTpyBaHHSA, SKi 0a3yrOThCS Ha 3aXHIIEHUX IPOTOKO-
nax, 3o0kpema: SSH, SCP, SSL, OTP rormo.

2. 3a0e3meynTy 3aCTOCYBaHHS 3acO0IB BiAJIAJICHOTO JOCTYIY Ta aj-
MiHICTpyBaHHS, IO 0a3yrOThCS Ha HE3aXWUINEHHMX NpoTokoiax Telnet,
Rlogin (ta immmx Hesaxuimenux mportokonax: Syslog, SNMP, FTP,
TFTP Tompo), naume Ha MepexHHX Kepyrounx migkmoueHasx (OOB-
MiAKIIOYEHHSX, 110, SK IMPaBUJIO, 3a0€3MedyloTh MIAKIIOYEHHS JIUILIE
JCTITUMHUX KOPHCTYBauiB/aJMiHiCTPaTOPIB).

3. BukopucrocyBaru sik VLAN kepyBaHHsI IPUCTPOEM HECTAHIAPT-
Hy VLAN (0yab-sixy VLAN, okpim Default VLAN — VLAN 1, mo
CTBOPIOETHCS 32 3aMOBUYBAHHSM).

4. OOMeXHTH MOKIMBOCTI BiAJaJIeHUX MiIKIIOYEHB 32 JOTOMOTOI0
CIIMCKIB JIOCTYITy, 30KpeMa y BHIQJIKaX, SIKIIO 3aCTOCYBaHHS MEPEKHHUX
kepyrounx niakmodeHs (OOB) HemoxiuBe.

Pexomennmamii momo 3acTocyBaHHA 3ac00iB mpoTokony SSH e Ta-
KHMHU:

1. 3aGopoHUTH BimalleHUi JOCTYII i apojieM OCHOBHOTO a/IMiHi-
cTparopa (root-I0CTyIn).

2. 3a00pOHATHY MiJKITIOYSHHAS 3 MyCTUM MaposieM ado BiIKIFOYeHHS
BXOJIy 32 [apoJieM.

3. Bcranosuru Hectangaptuii mopt st SSH-cepsepa.

4. 3a6e3neuntn BUKopucTaHHs noBrux SSH Bepcii 2 RSA-kirouis
(six miHiMyM™ 1024, 6axxano 2048 6it i Oinbe).

5. ChopmysaTu Ta 3actocyBatu cnucok IP-aapec, 13 sIKMX J103BOJIE-
HUU JOCTYIL.

6. 3a0opoHuTH AOCTYII i3 OTEHIIIHHO HeOe3neunux IP-anpec.

7. BimMoBHUTHCS BiJi BUKOPHCTaHHS IMOIMIMPEHUX a00 IMPOKOBIO-
MHX CUCTEMHHMX JIOTIHIB JUIS BIIIAJIEHUX IT1IKIFOYEHD.,

8. 3a0e3meunTy peryisipHUN Meperiisyl Ta aHajli3 MOBIIOMJICHb PO
CrpoOH Ta MOMHIIKY ayTeHTU]IKaIii.

9. BcranoButyn Ta 3a0e3meunTH (QYHI[IOHYBAaHHS CHUCTEM BHSBIICHHS
1 IoNepe/KEHHST BTPYYaHb.

10. 3abe3neunTyl BUKOPUCTAHHS 3aCO0IB-TIACTOK, SKi MiAPOOIIOI0TH
SSH-cepsic (HoneyPots).



Cepeepni ma KnieHmcwKi 3acoou opeanizauii
8i00a/1eH020 00CHYNY 00 MEPEHCHUX NPUCMPOI6
i3 euxopucmanuam npomokonie Telnet ma SSH

Sk BimoMo, IPOTOKOI BigmaneHoro AocTymy Telnet mparrioe 3 BUKO-
pHUCTaHHSIM KIi€HT-cepBepHOro mizxomy. Y Oimemocti cydacHux OC
HasBHI CEepBEepHI Ta KIIEHTCHKI MPOTpaMHi MOIYMi, sIKi 3a0e3rMedyroTh
poboty 1poro mportokoiry. Y geskux OC 3rajgaHi Moaynmi € He-
BiJl’€EMHAMH 1X YaCTHHAMHU Ta aKTHBYIOTHCS 33 3aMOBUYBAHHSM ITiJl 4ac
MOYaTKOBOTO BCTaHOBJICHHsS cucTeMu, B iHmMX OC — moTpiOHE BUKO-
HaHHS TIEBHHUX JOJATKOBHX il MIOM0 1X BCTAHOBJICHHS Ta aKTHBAIi.
VY 6inpmocti OC icHYeE MOMXJIHMBICTH BCTAHOBJICHHS 1 BHKOPUCTAaHHS
Telnet-cepsepiB Ta Telnet-kiTi€HTIB CTOPOHHIX BHPOOHUKIB. SIK MpaBu-
70, 1 cepBepHi, 1 KIEHTChKI AomaTku mpoTokony Telnet BUKOpHCTOBY-
I0Th iHTep(deiic KOMaHTHOTO PSIKA.

Iinx gac pospoGku nporokony Telnet mpobnemam 3axucty iHpopma-
1ii He NPUALIAIA JOCTATHROI yBAard, TOMy CCaHCH iH(popMaLiiHOro 06-
MiHY, SIKi OpraHi3oBaHi 3a JaHUM MPOTOKOJIOM, HE € 3aXHUIICHUMH BiJ
Ii¥i 37T0BMUCHUKIB. 3 METOIO IiIBHINEHHS PiBHA iH(MOpMaIiiHOi Oe3rnekn
3aco0amu TaHOTO MPOTOKONY HE PEKOMEHIYEThCS KOPHCTYBATHCS Y Bif-
KPHUTHUX (HE3aXMIIEHUX) MEPEKHUX CEpelOBHIIAX. SIK BUHATOK, MOKIIHU-
Be BUKOpHCTaHHA Telnet y 3aXuIlleHNX cErMEHTaX MEpEK.

OCHOBHOIO aNbTEPHATHBOIO BUKOPHUCTAHHIO MpoToKoiy Telnet, ska
3a0e3reuye BUCOKWI piBEHb 3aXUCTY iHQOpMAIiifHOro OOMiHY B XO/Ii
opraizariii BiJfaJIEeHOTO JOCTYIY SK y BIAKPHUTHX, TaK 1 y 3aXHIICHUX
MEPEKHHX CEPEIOBHUINAX, cporojiHi € mpotokon SSH. Ileit nporokoir, sk
i mporokox Telnet, nparfoe 3 BUKOPHCTAHHAM KIII€HT-CEPBEPHOTO T~
xoay. Ha sxanb, y 6arateox mepexkaux OC BificyTHI BOYJI0BaHi mporpa-
MHI MOJTyJIi, 5IKi 320€3MeqyI0Th 0ro podoTYy.

Ha punky mporpamHoro 3a0e3lneueHHs HasBHAa BEJIMKa KiJIbKICTh
SK KOMEpUiHHUX, TaK 1 BiIbHOPO3MOBCIOMKYyBaHMX SSH-cepBepis Ta
SSH-kmientiB ans pisaux OC. [lesiki 3 HUX Opi€HTOBaHI HA BUKOPHUCTAH-
Hs auwe B neBHUX OC, neski € kpocmnarGopmaumu. HaitGinpm nomu-
peaumu SSH-cepeepamu € OpenSSH, Bitvise SSH Server (WinSSHD),
CopSSH, Dropbear, freeSSHd SSH Server, GoAnywhere Services, Ish,
MobaSSH SSH Server, Pragma Fortress SSH Server, Tectia SSH Serve.
HaitOinemr  nommpennmu  SSH-kmientamun €  OpenSSH, PuTTY,
SecureCRT Ta inmi.

V3aranpHeHa indopmaiis npo BOyAOBaHI CepBEpHi Ta KIIIEHTCBHKI
3aco0u oprasizamii BiIaIeHOTO JIOCTYIy cydacHuX mepexkaux OC Ha-
BeJeHa y Ta0u. 1.



Tabmns 1

BoynoBani cepBepHi Ta KJIieHTchKi 3aco0u opranizauii BinganeHoro gocrymy

e Telnet SSH
Cepsep Kiienr Cepsep Kiienr
Windows XP + + - —
Windows 7/8/10 +* +* - —
Linux + + + +
Cisco 10S + + + +
Juniper JunOS + + + +

* HeOOXIJTHI JIOIATKOBI Jii 11010 BCTAHOBJICHHS Ta aKTUBALIii CepBepa Ta KIIEHTA B CHCTEMI

Bcmanoenenns ma 6uKopucmanis cepeepHUX ma KiicHMcbKux
oooamkie npomoxonie Telnet ma SSH ¢ OC Windows

B OC Windows XP cepBep Ta kiieHT mpotokony Telnet BcranoBmIO-
IOTHCS aBTOMATHUYHO ITiJ Yac MOYaTKOBOI'O BCTAHOBJIEHHS cucTteMu. B OC
Windows 7/8/10 HeoOXimHO BHKOHATH JOAATKOBI [l IIOJA0 iX BCTAHOB-
nenns. Y Windows 7 incraisiis Telnet-cepBepa Ta Telnet-kitienta mpo-
BoAMTbCA uepe3 ,Jllanens ympaBnenus” — ,llporpammsl U KOMIIO-
HeHTB” — ,,BKIIIOUeHHe WM OTKIIOYeHHEe KOMIIOHeHTOB Windows” —
,, Telnet-cepeep” (,, Telnet-kiment”). B OC Windows 3amyck (abo 3ymuH-
ka) Telnet-cepBepa 3milicHIOeThCs uepe3 ,llaHens ympasieHus” —
,,AnvuauctpupoBanue” — ,,Ciryk0bl” (3amyckaeTsest momatok tintsvr).
AJlbTepHaTHBHHAM CIIOCOOOM 3armycKy/3ynuHkH Telnet-cepBepa € BUKOpHC-
TaHHS MEPEKHUX KoMaH net start tintsvr Ta net stop tintsvr sixmosigHo.

s aagminictpyBanns Telnet-cepsepa B OC Windows mepenbaueHo
BUKOPHCTaHH CHICLH(IYHOTO TEKCTOBOrO JI0JaTKa tintadmn.exe. 3a-
MyIIeHUi 0e3 KI0YiB 101aToK (puc. 2) ToKasye HaJIaroJXKeHi 3a 3aMOB-
4yBaHHSM NapamMeTpy poboTu cepsepa. [l 3MiHu mapameTpis Leil 10-
JIATOK MO’KE€ BUKOPHCTOBYBATHUCS 3 BIJIIOBIIHUMH KJItO4aMu (puc. 3).

Telnet-kmientn OC Windows peaisyloTbCsi y BT TEKCTOBHX Ta
rpadiuaux yrumnT. Cepen BOymoanux B OC rpadiunux Telnet-kmieHTiB
MoxxHa BimMmituT Microsoft Telnet (OC Windows 9x) ta Hyper Terminal
(yci Bepcii Windows). Y Garathbox BHIIaJIKax az[MleTpaTopn BUKOPHUCTO-
BYIOTH 6araT0q)yHI<u10HanLH1 TepMiHalIbHi KIIEHTH CTOPOHHIX BUPOOHHKIB,
SIKI JIal0Th 3MOT'Y 3IIMCHIOBATH BiIIaJICHI MEPEXKHI MiAKIIOYCHHS HE JIUIIC
3a mporokoioM Telnet, a # 3a iHmMMU npoTokonamu (3okpema, SSH Ta
rlogin). Yacto Taki KiIi€HTH 3a0€3euyOoTh POOOTY 1 KOHCOJIBHHUX ITi KITIO-
4eHb. Haitbinbn BizoMumu TepMinanbHUME KitieHTamu st OC Windows e
Putty (www.putty.org) ta SecureCRT (Www.vandyke.com).

C:\>tlntadmn
MapameTpe! localhost
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Knaemna Alt nepeHaszHadeHa Ha codeTanme 'CTRLAA': YES

TarmMayT ITPOCTOSI CeaHca : 1 uacos
MakcyMyM NOIKITOYEHVIA : 2

[lopT Telnet : 23
MakcyMaJIbHOE WMCIIO MOIBITOK BXOHa B CHCTEMY : 3

IIeViICTBYSA IOV OTKITOUEHVI : YES

Pexomv paboTe! : Console

Crioco6 MPOBEPKU TMOMJIMHHOCTU : NTLM, Password
JIOMEH MO yMOJTUAHMIO : WS 01
CocTosanme : PadoraeTr

C:\>

Puc. 2. Hamaromkeni 3a 3aMoBdyBaHHsIM ITapamerpu pobotu Telnet-cepsepa B OC Windows

C:\>tlntadmn /?
VcnomesoBanre: tlntadmn [vva xommeiorepa] [oOume napamveTpe!] start | stop | pause
| continue | -s | -k | -m | config napamMeTpEl HaCTPOMKM
s paboTel CO BCEMM CEaHCaMM MCIIOJIb3YMTe
3Hauene 'all'.

—-S KOI| CeaHca BEBOI CBeleHMI O CeaHce.
-k xor ceanca [MpekpallieHe CceaHca.
-l KOI| CeaHca OTmpaBKa COOOIEHNA CEeaHCy .
config HacTpolixka napaMeTpoB cepeepa telnet.
ofipe NnapaMeTps!:
—U NOJIb30BATENb [loye30BaTENb, YbM YYETHHE IaHHEE OyIyT
VICTIOJIB30BATECS
-Pp Hapoib [lapob TMOJIB30BATENIS
rapaMeTPsl HAaCTPOVKIA :
dom = momeH JloMeH MO yMOJTJaHVIO I MMEH II0JIb30BaTETIEN
ctrlakeymap = yes|no ConocraBrneHvie Kiaemmt ALT
timeout = uu:mm:cc TarMayT WA NPOCTaMBAKLETO CeaHCa
timeoutactive = yes|no BryIoueHre TalMayTa MPOCTaVBAKIETO CEaHCa.
maxfail = wmCyO MOMBITOK MakCryMaJIbHOE WMCIJIO HEyNAauHBIX TIOTHBITOK BXOHA

IO OTKJTOUEHVA .
MaxConn = YMCJIO TONKIIOUeH MaKCUMAJIbHOS WACTIO TIOOKIIOIeHA .

port = wicyio 3anaeT mopr telnet.
sec = [+/-]NTIM [+/-]passwd BamaeT MexaHnaM [POBEPKM [IOINIHHOCTI
mode = console|stream 3anaeT pexmM pPaboTEL.

C:\>

Puc. 3. Kiroui s HanaropxeHHs napameTpiB podotu Telnet-cepsepa B OC Windows

3anyck BOyaoBanoro B OC Windows Telnet-kiieHTa nMpoBOAUTHCS
32 JOIIOMOTO0 KOMaHJHOTO psizka. Jlis 0e3nmocepeTHbOTO 3a3HaUEHHS
napaMeTplB MIJKIYCHHS MOXYTh BUKOPUCTOBYBATHCS BIJIIIOBITHI
kimoui (puc. 4). Crmin 3a3HaunTH, mo s pizHuX Bepciii OC Windows
MOXKYTh OyTH HasiBHI BIAMITHOCTI y TIEPENIKY Ta BAKOPUCTaHHI KITIOUIB.

SIKII0 JOAaTOK 3aImyCKaeThesl Oe3 KIF0UiB, TO aMiHICTPaTOp MOTpar-
Jisie 'y KoMaHaHui psgok Telnet-kimieHta. Y 1boMy pasi mapamerpu Mepe-
JKHOTO ITiIKITFOUEHHS HaJIaroJUKYIOThCS 32 JIOTIOMOTOIO BiJIMOBITHUX KO-
Mauz (puc. 5). Ciig 3BepHYTH yBard Ha OCOOJIMBOCTI Hajaro KCHHs I1a-
pamertpiB Telnet-3’eTHaHHS 32 TOTOMOTOrO KOMaH ! Set (puc. 6).
C:\>telnet /?
telnet [-a] [-e Cmvmon] [-f ®aiit Bxoma] [-1 Vma] [-t Tum] [Vzen [Mopr] ]

-1 VMs1 MOJIb30BaTENA I BXOIA B YIAJIEHHYIO CMCTEMy IIPM YCJIOBMM, HYTO
nonnepxeaeTca napaMerp TELNET ENVIRON.
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—a TloreITKa aBTOMATUHUECKOT'O BXOIA B CUCTeMy. Kak 1M KIIod -1, HO UCIIOJIb3yeT
TEKylLee VMMA TIOJIb30BaTEIIAd, I10I KOTOPEM BBIIOJIHEH BXOI B CHCTEMY .

-e CiyxeOHbIE CYMBOJT TIEPEKIIOUEHNST PEX/MA BBOIA B OKHe telnet-kimieHTa.
-f Vv parimia CO CTOPOHBI KIMEHTA IJI BBIIOJHEHMS BXOIa B CUCTEMY .
-t Tym telnet-TepmmHana.

TonmepMBaTCs TONbKO 4 mvria TepMymasior: vtl00, vt52, ansi m vtnt.
Y3en Vg yama wm IP-aipec yIOaJIeHHOT'O KOMIIBITEPA, K KOTOPOMY BEIIOJHASTCS
MOIKJIOJEHVE .
TopT Homep nopra w1 v CITyXCeL.
C:\>

Puc. 4. Kiroui 1151 HanaropkeHHs1 mapamerpis mimorodeHss Telnet-wtierra B OC Windows 7

JIofp0 NOXAJIoBaTh B IMOOTPaMMy—KIeHT Microsoft Telnet

CrvBOIT niepewtoderst pexna: 'CIRL+] '

Microsoft Telnet> ?

KomaHmpr MOTyT CeITb COKPAllEHEL. [IONTIepK/BacVeM/A KOMAHIOAM SBJITOTCS

¢} - close BaKPEITE TEKyee TNOIKIIoISHVe

d - display OTOOPA=UTE NMapaMeETEhl OllepaLym

o - open mva yaia [[IopT]  MNOOKICIUTECA K CanTy (Mo yMormaHMo, [lopr = 23)

q - quit BeliTV 13 telnet

set - set YCTaHOBUTE MNapaMeTpwl (,,set ?,, mja BeBOIA VX CIMCKA)
sen - send OTIPaBUTE CTPOKM Ha CEPBEP

st - status BEBECTM CBEIOEHMA O TEeKylieM COCTOAHMA

u — unset cOpoCUTh MapaMeTperl (, ,unset ?,, A BEBOIA MX CIMICKA)
?/h - help BEBECTU CITPaBKY

Microsoft Telnet>

Puc. 5. Komanau Telnet-kmieara OC Windows 7

Microsoft Telnet> set ?

bsasdel camvBont <BackSpace> OyIeT OTIMPaBIATHCS Kak CcyvBojl <Delete>
crlf pexvM BO3BpaTa KapeTKW; [PMBOIMT K OTIPaBke cvBoyioB CR & LF
delasbs camvBorl <Delete> OyreT OTMPABIATLCS Kak CrvMBOJl <BackSpace>
escape x Toe X — CYMBOJI IEPeKJIoUEeHVs B pevmM telnet-TepmyHarna 1 oBpaTHO

localecho  BrJIOUEHME JIOKAJILHOT'O B2Xa.
logfile x rTme x - Gaiyl BXOHA TEKYIWEI'O KIMEHTa B CUCTEMY

logging BETIOJIHEHVE BXOIA B CHUCTEMY
mode x TIe X — KOHCOJIb WIM IIOTOK
ntlm BKJIOUEHVE [TOOBEPKM TMOIHHOCTY NTLM.
term x rme X — ansi, vtl00, vt52, wm vtnt

Microsoft Telnet>

Puc. 6. Tlapamerpu xomanu Set Telnet-kmienta OC Windows 7

Bcmanoenenns ma suKopucmanus cepeepHux
ma KnieHmcoKux 000amKkie npomoKoJiie 6i00a1eHoz0 00CHyny
Telnet ma SSH ¢ OC Linux/Unix

Binericts Linux/Unix-moaioanx OC y cBoeMy CKIIaji MarOTh 3aCO-
Ou 3abe3neyeHHss PoOOTH MPOTOKOIY BianmaneHoro aoctymy Telnet. ¥V
neskux 3 HuX Telnet-cepep Ta Telnet-kiient Telnet BcTaHOBIIOIOTHCS 1
AKTUBYIOTbCSI aBTOMAaTUYHO IIPHU IOYaTKOBOMY BCTAHOBJICHHI CHUCTEMHU.
UYepes npobiemu O6e3nexku npoTokory y 6inbiocti cydacHux OC He Bu-
KOHYETHCSl BCTAHOBJICHHS Ta akTuBauis podotu Telnet-cepepa, a BUKO-
HY€TbCA JIMIIE BCTaHOBIIEHHS Telnet-kiieHTa.
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Hns 3ammycky Telnet-cepBepa BUKOPHUCTOBYETBCSI CHCTEMHA CITyK0a
(memon) telnetd. 3amyck mMoke 3AiIHCHIOBATHCS SIK B aBTOMAaTHYHOMY,
Tak 1 y pyuHomy pexumi. JlogaTtox Telnet-kilieHTa BCTaHOBIIOETHCA
asromMaTudHo y Oinbmrocti OC Linux/Unix. Moro 3amyck mpoBOIUTHCA
3a TOTIOMOTOI0 KOMAaHJHOTO PSAKa. 3a JOTIOMOTOIO BiIMOBITHUX KITIO-
4iB iCHy€ MOJJIMBICTh HAJarOJWTH BIJAIMOBITHI MMapaMeTpH IIiAKIIO-
yenus. Ilepemik kimrodiB s 3amycky Telnet-kmienta OC Linux
Microcore HaBeeHO Ha puc. 7.
tc@box:~$ telnet
BusyBox v1.19.0 (2011-08-14 21:05:38 UTC) multi-call binary.

Usage: telnet [-a] [-1 USER] HOST [PORT]
Connect to telnet server
-a Automatic login with $USER variable

-1 USER Automatic login as USER
tc@box:~$

Puc. 7. Kiroui 1 HanmaropKeHHS HapaMeTpiB M IKITIOYSHHS
Telnet-kienta B OC Linux Microcore

Sx Oesnmeuna ampTepHaTHBa mpoTokony Telnet B Linux/Unix-
CHCTEMax IIMPOKO BHUKOPHUCTOBYETHCS MPOTOKOJ BiAAJIEHOTO AOCTYILY
SSH. Ha puHKY nporpamMHuX JOAATKIB iCHYy€ MOCHTH 06araTo BIIKPUTHX
po3pobok mporokory SSH. HaitOimpmn nommpeHoro 1 Takoro, M0 AWHA-
MIYHO PO3BHUBAETHCA, € peamizaiis Bimoma sik OpenBSD Secure Shell
abo OpenSSH (www.openssh.org). ¥ 6inbmocti cyganux Linux/Unix-
nonionnx OC SSH-cepeep Ta SSH-KIIi€HT BCTAaHOBIIOIOTHCA Ta aKTHBY-
IOTBCSl aBTOMATHUYHO IIiJi 4ac II0YaTKOBOT'O BCTAHOBJICHHS CHCTEMH.
VY b6aratrox OC xopHCTyBad Ma€ MOXJIUBICTh KEPyBaTH IPOLIECOM BCTa-
HoBNeHHs1 SSH-cepBepa Ta SSH-KITi€HTa Yy 11a7I0TOBOMY PEXKHMI.

Cuenapiii HamaromkenHs Ta aktuBauii OpenSSH cepsepa B OC
Linux Microcore HaBeAEHUIN HUKYE.
rootbox:#ls /mnt/hdal/tce/optional/openssh*

/mnt/sdal/tce/optional/cpenssh. tcz

/mnt/sdal/tce/optional/openssh. tcz.dep

/mnt/sdal/tce/optional/openssh. tcz.md5. txt

root@box:#mv /usr/local/etc/ssh/sshd config.example usr/local/etc/ssh/sshd config

rootbox: #/usr/local/etc/init.d/openssh start
root@box:#/

Jus aBromarmuHoi aktuBanii OpenSSH-cepBepa npu 3amycky OC
Linux Microcore HeoOXigHO BigpemaryBaTh Ta 30€perTd BiIOBiJIHI
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KoH(irypamiiiai ¢aiinn cucremu. BHeceHHs 3MiH y 3a3HadeHi ¢ainm
BHKOHYETHCSI 200 3a IOMOMOTOI0 CHCTeMHOT KomaHau echo, abo 3a mo-
ITOMOTOI0 TeKCTOBOro pemakropa. Ockimeku Linux Microcore e creru-
(hbiuHO MOOYIOBAHOIO CUCTEMOIO, TO /IS 30epekeHHs 3MiH KoH(pirypartii
CITiJ] CKOpPHCTATHCA crielianbHoo KoMmaumoro filetool.sh -b.

CueHnapiif BUKOHAHHS il MO0 BHECEHHS 3MiH y KOH}IrypaminHi
¢aitmu OpenSSH-cepsepa B OC Linux Microcore naBemeHo HIDKYE.
root@box:#echo ,,openssh.tcz,, >> /mnt/hdal/tce/onboot.lst
root@box:#echo ,,/usr/local/etc/init.d/openssh start,, >> /opt/bootlocal.sh
root@box:#echo ,,/usr/local/etc/ssh,, >> /opt/.filetool.lst

root@box:#/usr/bin/filetool.sh -b
root@box: #

[lepemik xmrouiB s 3amycky SSH-xmienta OC Linux Microcore
HaBEJICHO Ha puc. 8.
root@box:~# ssh
usage: ssh [-1246AaCfgKKMNngsTtVvXxYy] [-b bind address] [-c cipher spec]
[-D [bind address:]port] [-e escape char] [-F configfile]
[-I pkesll] [-1 identify file]
[-L [bind address:]port:host:hostport]
[-1 login name] [-m mac spec] [-O ctl cmd] [-o option] [-p port]
[-R [bind address:]port:host:hostport] [-S ctl path]
[-W host:port] [-w local tun[:remote tun]
[user@]hostname [command]
root@box: ~#

Puc. 8. Knroui a1 HanmaromkeHHS apameTpiB minkmroderHs SSH-kiienTa
B OC Linux Microcore

IHlopsaook Hanazooscenna cepeepa ma KiieHma
npomoxony Telnet na oonaonanni Cisco

Hanaromkenns ¢ynknionyBanns Telnet-ceppepa Ha TpHCTPOSX
Cisco Juist 3a0e31eueHHs OpraHi3allii BiIJaJIeHOTO JOCTYIy MOXE 3i#ic-
HIOBATHCA 3 BUKOPUCTAHHSM TPHOX ITiIXO/iB:

— 0e3mapoIbHUMN BXII;

— BXiJ 13 BUKOPUCTAaHHSIM MapojiB HAa MEPEXHI MiAKIIOYEHHS (Ta
KOMaH/HI PEKUMH);

— BXiJ 13 BUKOPUCTAaHHSIM MEXaHi3My KOPHCTYBayiB.
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Jnst Ge3napoibHOTO BXOJy TOPSJIOK BHKOHAHHS €TalliB HaJaro-
JOKCHHS € TaKHM:

1. O6patu MepexHe (MepekH1) MAKITIOYCHHS IS MOJANBIIN0I aKTH-
Ballii BizganeHoro 1octymy 3a mpotokoioM Telnet (060B’s13K0BO).

2. BiAKJIIOYNTH BUKOPUCTaHHS ayTeHTU(IKAIT ST BXOJTy B CHCTEMY
Uil 00paHOTO MEPEKHOTO MiAKITIOYEHHS/00paHUX MEPEXHHX ITiJKITIO-
4geHb (000B’SI3KORBO).

3. AkTUBYBaTH MOXIUBICTh Telnet-miakitoueHHs IS BiAMOBITHOTO
MEpEXKHOTO  IMIKIIOYCHHS/BIOIMOBIAHUX  MEPSKHHX  IMAKIIOYCHD
(00OB’s3K0BO).

4. Hamaromutu A0JaTKOBI mapaMeTpu (TalM-ayTH, CHCTEMHI MOBi-
JIOMJICHHSI TOIIIO) JUISI BiATIOBIHOTO MEPEKHOTO ITiIKITIOYCHHSI/BIAIOBI -
HUX MEPEKHUX ITiIKITI0YeHb (HE000B  I3KOBO).

Jnst BXOA4y 3 BUKOPUCTAHHSIM TapOJiB Ha MEPEXKHI IMiAKITIOYSHHS
MOPSIIOK BUKOHAHHS €TAITIB HAJIATOJKCHHS € TAKUM:

1. O6paTtu MepexkHe (MEPEXKHI) MiAKIFOUSHHS IS OAIbII0]I aKTH-
Ballii BiijaieHoro qocTymy 3a mpotokonoMm Telnet (000B’s3K0BO).

2. CTBOpUTH TIApOJIb BXOAY JJIS BIIIMOBIAHOIO MEPEKHOTO ITiJIKITIO-
YeHHSI/BIATIOBITHIX MEPEXHUX IiIKII0YeHb Ta apoJli Ha KOMaHIHI pe-
KHUMHU (000B’I3KOBO).

3. AKTUBYBaTH BHKOPHCTAHHS MAapOJbHOI ayTeHTHdikamii st Bia-
MOBIJHOTO MEPEKHOTO IMiKIOYCHHS/BIAMOBIIHUX MEPEKHHUX IIKITIO-
4yeHb (000B’I3KOBO).

4. AKTUBYBaTH MOXJIUBICTh Telnet-miaKioueHHs s BiAMOBIIHOTO
MEPEKHOTO TiAKIFOYEHHS/BiIIOBITHAX MEpPEXHUX MiAKII04YeHb (000-
B’SI3KOBO).

5. Hamaromuti momatkoBi mapameTpu (TailM-ayTH, CHCTEMHI TOBi-
JIOMJICHHSI TOIIIO) JUIs BIATIOBITHOTO MEPEIKHOTO ITiIKITFOYCHHS/BIAIOBI -
HUX MEPEKHUX ITiIKII0YeHb (HE00OB  I3KOBO).

JlJis BXO/ly 3 BUKOPUCTAHHSIM MEXaHI3My KOPHUCTYBadiB MOPAIOK BH-
KOHAHHS €TalliB HAIATOJ[KCHHS € TAKUM:

1. CTBOpUTH JOKAJTHHOTO KOPHUCTYBaya i3 3a3HAYEHHSIM BiJIIOBIIHO-
o piBHS NPUBLIEIB Ta napoisi (000B’A3KOBO).

2. O0paTtu MepexHe (MEPEeXKHI) MIiAKIIIOUEHHS ISl [01aJIbII0T aKTH-
Ballii BizganeHoro 1octymy 3a npotokoioM Telnet (060B’s13k0BO).
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3. AKTHBYBAaTH BHKOPHCTAHHS MapOJIbHOT ayTeHTU(IKAIT 3 BUKOPU-
CTaHHSM JIOKQJIbHOI 0a3u KOPUCTYBAYiB JJIsl BIAMIOBIJHOTO MEPENKHOTO
ITi IKJTFOYCHHS/ Bi TTOBI THUX MEPEKHUX ITiIKITFOYCHD (000B’I3K0BO).

4. AkTUBYBaTH MOXJIUBICTh Telnet-migkiroueHHs s BiAMOBITHOTO
MEpEXKHOTO  IMIKIIOYCHHS/BIOIMOBIAHUX ~ MEPSKHHX  IMAKIIOYCHD
(00OB’s3K0BO).

5. Hamaroguti momatkoBi mapameTpu (TaiiM-ayTH, CHCTEMHI TOBi-
JIOMJICHHSI TOIIIO) JUTSI BiATIOBITHOTO MEPEKHOTO ITiIKITFOUYCHHS/BiAIOBI -
HHAX MEPEKHUX MIAKIIOUEHB (HE000B I3KORBO).

s opranizanii 3BuuaifHOro mMigKIFOYeHHS i Telnet-kiieHTa He
MOTPiIOHO MPOBOAWTH HAJIATOKEHHS MapaMeTpiB. 3a moTpedn opraxiza-
1ii crenugivyHOro CKIAIHOIO MiAKIIOYCHHS ICHYE MOXIJIMBICTh Hajaro-
JDKEHHS TICBHUX CIIeNU(IYHIX MMapaMeTpiB, HApuKiIam, inTepdeicy Bu-
XOAY MiJKIFOUEHHS Ha MapIIpyTH3aTOPi.

3a 3BUYaliHOTO BHKOpHCTaHHS Jis Telnet-kimieHTa HEemae HeoOXin-
HOCTi BUKOHYBAaTH HaJlaroJKEHHS MapaMeTpiB MiJKJIIOYEeHHS. 3a TOT-
pedu MOXITHBE BUKOPUCTAHHS BEIMKOI KIIBKOCTI CIIEIU(iYHUX TapaMe-
TPIB MiAKIIOYCHHS (HAMPHUKIIA, THIT TEPMiHAITy, IepeBipKa JOCTOBIpHO-
cTi, iHTepdelic Buxomy miusi Mapmpytusaropa). llepemix mapamerpiB
MO)XHAa BHM3HAYUTH 3 JOBIJKA CUCTeMH. HamaroJkeHHs mapameTpiB
3MIACHIOETHCS O€3MoCcepeIHhO Y KOMaHTHOMY PSAJIKY TIiJI yac opraHizarii
ceancy. Ciij 3a3HaYuTH, 110 3a TOTOMOrorw Telnet-kiieHTa MOXHA M-
Kirovatucs He auiie 70 Telnet-cepBepa, a i 10 cepBepiB Ta CKIATOBUX
iHIMX MepexxHux nporokoiniB creky TCP/IP (30kpema, momToBux mpo-
tokoniB SMTP, POP3, nporokony mapumpytuzanii BGP i T.1.).

Ilopsaook nanazooscennsa cepeepa ma KiieHma
npomoxkony SSH na oonraonanni Cisco

Hanaromxkennst pyukiionyBanus SSH-cepsepa Ha npuctposix Cisco
Ui 3a0€3MeYeHHs BiAJaJIEHOTO JOCTYIy MOXKE 3I1MCHIOBATHCS 3 BUKO-
PUCTaHHSIM JBOX MiIXO/IiB:

— 3 BUKOPHUCTaHHAM iIMEHI IPUCTPOIO Ta iMEH1 TOMEHY;

— 3 BUKOPUCTaHHIM KitouoBUX map RSA (0e3 BUKOpUCTaHHS iMeHi
MPUCTPOIO Ta IMEHI IOMEHY).
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Criz 3a3HAYUTH, 10 OJHUM 13 000B’SI3KOBUX ITONIEPEIHIX €TalliB Ha-
naroxeHHs: SSH-cepBepa € cTBOpEHHS JIOKalIbHOTO KOPUCTYyBada 3 3a-
3HAYCHHSM BiAMOBITHOTO PiBHS MPHUBILJICIB Ta APOJIS.

Jns migxomy 3 BUKOPUCTAHHSIM iMEHI MPUCTPOIO Ta iMEHi TOMEHY
MOPSIIOK BUKOHAHHS €TAaIliB HAJIArOKEHHS € TAaKUM:

1. BukoHnaTu iMeHyBaHHS TPUCTPOIO (00OB’SI3KOBO).

2. BukoHaTH iMeHyBaHHS JJOMeHY (000B’S3K0BO).

3. 3renepyBaru SSH-kirou (kimtoyoBy napy RSA), sikuit Oyae Buko-
pHUCTOBYBaTHCA y TIpolieci poboTu (000B’I3KOBO).

4. Hanaromutu nopatkoBi mapamerpu SSH-cepBepa: Bepciro MpOTOKO-
JIy, 9ac TaliM-ayTy, KUTBKICTh cripo0 ayTeHTH(iKarii Ta iH. (He000B’ A3KOBO).

5. O0patu MepexxHe (MEepeXkHi) MiAKIIOUEHHS [Tl OaIbII0T aKTH-
BaIlii BilJaIeHOTO OCTYIy 3a MpoTokoioM SSH (060B’s3K0BO).

6. AKTHBYBaTH BUKOPHCTaHHS JIOKAIBHOI 0a3u JaHUX KOPUCTYBauiB
IUTE OOpaHOTO MEPEXKHOTO MiAKITIOUEHHS/00paHUX MEpPEeKHHUX IiIKITIo-
4eHb (000B’SI3KOBO).

7. AKTUBYBaTH MOXJIHUBICTh SSH-miIKITIOYEHHS ISl BiAIOBITHOTO
MEPEXKHOI0  MIIKIIOYEHHS /  BUINOBIIHUX MEPSKHUX  MiAKIFOYCHb
(000B’s13K0BO).

8. Hanaromutu nonaTtkoBi mapaMeTpu (TaliM-ayTH, CHCTEMHI IOBi-
JOMJICHHSI TOIIIO) [Tl BiATIOBITHOTO MEPEKHOTO ITiIKITIOYSHHS/BiAIOBI -
HUX MEPEIKHUX IMIIKI0YCHb (HEO0O0B  I3KORBO).

Jns migxoxy 3 BUKOpHUCTaHHSAM KimodoBux nap RSA (6e3 Bukopuc-
TaHHs iIMEHI MPHUCTPOIO Ta iIMEHi JIOMEHY) MOPSJAOK BUKOHAHHS ETaIliB
HAJIATO/IKCHHS € TaKUM:

1. CtBoputH KirouoBy mapy RSA, sika Oyne BUKOPHCTOBYBaTHCS Y
nporieci podotu (060B’SI3KOBO).

2. 3reHepyBaty KIIt04oBYy mapy RSA i3 3a3Ha4YeHHSIM JIOBXXUHU KITFO-
4a (000B’SI3K0OBO).

3. Hamarogutu nonmatkoBi mapamerpu SSH-cepBepa: Bepcito MpOTOKO-
Iy, Yac TaiiM-ayTy, KUIbKICTh cripo0 ayTeHTHikaii Ta iH. (He000B SI3K0BO).

4. O6paru MepexHe (MepexHi) MiAKITFOYSHHS IS MOAaJIbII0T aKTH-
Ballii BigganeHoro gocrymy 3a npotokoioM SSH (000B’s3K0BO).

5. AKTHBYBaTH BHUKOPHCTaHHS JIOKAILHOI 0a3u JaHWX KOPUCTYBadiB
Ul 00paHOTO MEPEKHOrO MiAKITIOYEHHS/00paHUX MEPEKHUX ITiIKIIO-
4yeHb (000B’SI3KOBO).

6. AkTuBYBaTH MOXUIMBICTH SSH-TIIKITIOUEHHS I BiANOBIAHOTO Me-
PEIKHOTO i KJTFOUCHHS/BIIITOBITHIX MEPEKHUX IMiIKITH0YEHDb (000B SI3KOBO).
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7. Hamaroguti momaTkoBi mapameTpu (TailM-ayTH, CHCTEMHI TOBi-
JIOMJICHHSI TOIIIO) JUISI BiATIOBITHOTO MEPEKHOTO ITiIKITFOYCHHSI/BiAIOBI -
HHAX MEPEKHUX MIAKITIOUEHB (HE000B I3KORBO).

3a 3BUYalHOTO BUKOpPHUCTAaHHA Jsi SSH-KiieHTa HE MOTPIOHO BUKO-
HyBaTH HaJIaTOPKEHHS MapaMmeTpiB migkimrodeHHs. Crnenudidni mapame-
TPH MiIKIIOYCHHSI BCTAHOBIIIOIOTHCS 32 PAXyHOK BUKOPHCTaHHS KITFOYiB
Yy KOMaHJTHOMY PSIJIKY KITIEHTA.

3azanvni KoManou HANA200)HCEHHA PYHKUIOHYS8AHHA NPOMOKOIIE 6i0-
oanenozo oocmyny na npucmposx Cisco

Junis Hanmaro/mkeHHs (YHKIIOHYBaHHS MPOTOKOJIB BiIIAJICHOTO JOC-
Tymy (3okpema, Telnet Ta SSH) Ha mpuctposix Cisco BUKOPHUCTOBYIOTBCS
SIK JIesIKi 3arajibHi IS BCIX MPOTOKOJIB KOMAaH/IX, TaK 1 XapaKTepHI JINIIe
JUISL TIGBHOTO MPOTOKOJY KoMaHAM. J[o 3arajJbHIX KOMaH/ HaJIeKaTh TaKi
komammu: password, username, login, transport, rotary, autocom-
mand, login, security authentication Ta moximHi Bif HIX KOMaHIH.

Komanmu login, password, username mnpusHaueHi s Hajlaro-
JOKEHHS TapaMeTpiB ayTeHTUdIiKamii s IeBHOrO0 MEPEXKHOTO IiIKITIO-
YeHHs, KOMaHAu rpynu transport mpusHadeHi AMs A03BOTY/3a00pOHH
BiJIJAJIEHUX MMiIKIFOYEHb J0/3 TPUCTPOIO 3 BUKOPUCTAHHIM PI3HHUX Me-
pexxHEX mpoTokoniB. Komanma rotary BinmoBimae 3a Hanaro»keHHS He-
CTaHJApPTHHUX MOPTiB A migkmodeHb. Komanga autocommand nae
MOXIIMBICTh HAJIArOJUTH BUKOHAHHS MEBHOI KOMaHIU PEXHUMY KOpPHC-
TyBaua Micis MiAKIYeHHs. {15 ynpaBIiHHS ceaHCaMU MEPEXHHUX IMPo-
TOKOJIIB MOKYTh BUKOPHCTOBYBATHUCS SIK IE€BHI KOMOiHAMI{ KiaBimt (is
npusynuaerns cecii Ctrl+Shift+6, X), tak i neBHi kKomanau (TIOBEpHEH-
HS JI0 ceaHCy — KOMaHIa resume, 3aBeplIeHHS CeaHcy — KOMaHa
disconnect).

BaxiauBuMH KOMaH/IaMH, IO JalOTh 3MOTY 3/iHCHIOBATH KOHTPOJIb
Ta JKYpHATIOBaHHS TPOIECY BiJTAJICHHUX IMTIAKIIOUYEHb € KOMaH/IH, TOXi/-
ui Big xomany login ta security: login block-for, login delay login
on-failure log, login on-success log, login quiet-mode Ta security
authentication failure rate simmosigHo. Komanga login block-for 3a-
CTOCOBY€ETBCSI ISl OJIOKYBaHHS MOKJIMBOCTI MiJIKIFOUEHHSI 10 IPUCTPOIO
Ha MEBHUH Mepiof 4acy, SKIIO MNEPEBHUILIEHO KUIBKICTh CHPOO IMiAKIIO-
YeHHs Ha BCTaBJeHWH iHTepBan vacy. Komannma login delay 3a3znauae
3aTpUMKY MK cripobamu miakmtouenHs. Komanaum login on-failure log
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ta login on-success l0g 3acTocoByIOThCS ISl aKTHUBAIIT JKYPHATIOBAHHS
MO TpH MIAKIIOYEHHI Ta ayTeHTH(iKalmii KOpHCTyBada y CHUCTEMI.
Bxkazani koMaHAHM aKTUBYIOTH JKypHATIOBAHHS MOMAIM IMPO HEYCIIIIHI Ta
yemimHi cnipobu BigmosinHo. Komarnma login quiet-mode access-class
3aCTOCOBYETHCS ISl aKTUBAIll CIUCKIB IOCTYIY JUIA BiJANCHUX ITiAK-
mouens. Komanma security authentication failure scramosmroe ims-
KICTh JJO3BOJICHUX HEBIAIHX CIPOO BXOAY B CUCTEMY (32 XBHIIMHY), Tie-
PEBHUILEHHS SIKOI BUKJIMYE T€HEPAaLio IMOBIIOMIICHHS JUIS JKypPHAIIOBAH-
H mofiil. [Ipu3HayeHHsS Ta CHHTAKCUC yCiX BUINE3raaHUX KOMAaHI Ha-
BE/ICHO HIDKYE.

CunTtakcuc koManu transport input (pesxum KoH(IrypyBaHHS JTiHii):

transport input {value | values},
ne value — mapamerp, skuii Moke HaOyBatu 3Hauenb all, lapb-ta, lat,
mop, none, pad, rlogin, ssh, telnet, udptn, v120; 3anexHo Bix Bepcii
IOS MoKIMBI 1 1HII 3HAYEHHS,

values — psiiok mapamerpis, 1o GopMyeThes i3 3HaueHb lapb-ta, lat,
mop, pad, rlogin, ssh, telnet, udptn, v120;

all — Bci mporokosnu;

lapb-ta — repminanbuuit aganrep nporokony LAPB;

lat — nporokon DEC LAT,;

mop — npotokon DEC MOP Remote Console Protocol;

NONe — >K0JIeH 13 TPOTOKOJIB;

pad — mporokon X.3 PAD;

rlogin — nporokos Rlogin;

ssh — mporokon SSH;

telnet — mporokoin Telnet;

udptn — acuaxponnuit UDPTN uepe3 UDP nportoko;

V120 — AcunxpoHnHe niaximodenHs yepes ISDN.

Cunrakcuc komanu transport output (pexxum KoHQIrypyBaHHs JIiHi1):

transport output {value | values}.

[apameTpy KOMaHAM aHAIOT1YHI TApaMeTpaM TONEPEeTHHOI KOMAHIH.

Cunrakcuc komanm transport preffered (pexxim koHbirypyBaHHs JTiHif):

transport preffered value.

[MapameTp KOMaHIM aHayoriuHMi mapameTpy value momepenHboi
KOMAaH/IH, 3a BUHATKOM 3HaueHHs all.

CuHTakcuc KomMaHau rotary (pesxum KoHGpIrypyBaHHS JIiHii):
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rotary value [ queued [by-role [round-robin ] | round-robin ], |
round-robin [ queued [by-role ]],
ne value — 3HaYeHHs HOMepa IPYIH, IO 33Ja€THCS I HOMEpa TOPTY;
yrcio 3 aianasony 0 ... 127.

gueued — mapameTp, SKHil BKa3zye Ha HEOOXiTHICTh BUKOPHUCTAHHS
4epru, KOJIH TpyIla 3aloBHEHa;

round-robin — mapamertp, siKHit Bkazye Ha HEOOXi HICTh KPyrOBOTO BUOOPY;

by-role — mapamertp, sixuit Bkasye Ha HEOOXiAHICTh BHOOPY 3a POJISMHL.

Cunrakcrc koManu autocommand (peskum KoH(IrypyBaHHS JTiHiT):

autocommand { LINE | no-suppress-linenumber LINE },
ne LINE — texcroBuii psaok, sikuii MicTuts koManzay (pexumy EXEC),
o Oy/le aBTOMaTHYHO BUKOHYBATHUCS,

no-suppress-linenumber — napamerp, sikuii npusHauUeHUI AT aK-
TUBALi] BUBEAEHHS ITOB1JOMJIECHHS.

Cunrakcuc komanau login block-for (pexum riobdanbHoro KoHoi-
TYpYBaHHS):

login block-for block_value attempts attempts_value within inter-
val_value,
ne block_value — 3nauennst intepBainy vacy (c), Ha sKuii Oyzae 3a0J10Ko0-
BaHO MOJKJIMBICTh BUKOHAHHS IiJKIIOYCHHS; MOXE 3MIHIOBATUCS Y Me-
»kax Big 1 g0 65535 c;

attempts — ciyx00oBa KOHCTPYKIIisl, 32 JOTIOMOTOI SIKOI 3a3Haua-
€ThCSI MAaKCUMAJIbHO MOJKJIMBA KUIBKICTh CIPOO IMiIKIOYCHHS HA 3aja-
HUI 1HTepBaJ yacy;

attempts_value — makcumasbHe 3HAYEHHS KUIBKOCTI CIIPOO IMiAKITIO-
YCHHS HAa BCTAHOBJICHUH IHTEPBAal Yacy, MOXE 3MIHIOBATHCS Y MEXax
Bixg 1 go 65535;

within — cyx00Ba KOHCTPYKIIisi, 32 JIOMOMOIOKO SIKOI 3a3HAYAETHCS
BCTAHOBJICHUH JIJII MOYKJIMBOI KUTHKOCTI CIPOO ITTKITIOYEHHS iHTepBal 4acy;

interval_value — 3nauenns inTepBany 4acy (¢), Ha IKOMY 33a€THCS
MaKCHMaJjIbHe 3HA4YeHHsI KUIBKOCTI CIpOO IIAKIIOYEHHS; MOXE 3MiHIO-
BaTUCA y Mexax Big 1 10 65535 c.

Cunrakcuc komanau login delay (pexxum rinobaabHOro KOHOITypy-
BaHHS):

login delay delay_value,
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ne delay_value — 3HaueHHs iHTepBayly 3aTpUMKH (C) MK crnpobamu
MIKITYCHHS; MOXE 3MiHIOBaTHCS Yy Mexax Bin 1 1o 10 ¢; 3a 3amMoBuy-
BaHH;IM CTaHOBHTS | C.

Cunrakcuc komanau login on-failure log (pexkum rmobanbHOTO
KOH(QITypyBaHHS):

login on-failure log [every login_value],
Ie every — ciny»00Ba KOHCTPYKLIif, 32 JOMOMOTOIO SIKOT 3a3HAYA€ThHCS
HeoOXiHICTh BUKOHAHHA JKYPHAJIIOBAaHHS HEYCHIIIHUX cpo0 BXOAY B
CUCTEMY,

login_value — umciaoBe 3HAa4eHHS KiTBKOCTI CIIPOO IiAKIIOYEHHS,
MOJK€ 3MiHIOBaTHCA y Mexax Bif 1 10 65535.

Cunrakcuc komanmu login on-success log (pexxum rio6aabHOTO
KOoH(pIrypyBaHHs):

login on-success log [every login_number],
e every — cimyx00Ba KOHCTPYKIIisl, 32 JTOMTOMOTOIO SIKOT 3a3HAYAETHCS
HEOOXiTHICTh BUKOHAHHS >KYPHAIIOBAHHS YCIINTHUX CIPOO BXOAY B
CUCTEMY;

login_value — 4mciaoBe 3HAYEHHS KITBKOCTI CIIPOO MiAKIIOYECHHS,
MOJKE 3MiHIOBaTHCS y Mexax BiJ 1 g0 65535.

Cunrakcuc komanau login quiet-mode access-class (pexxum rioba-
JBHOTO KOHQITYpYBaHHS):

login quiet-mode access-class { acl_name | acl_number },
ne acl_name — TekcToBa Ha3Ba CIKCKY JAOCTYITY;

acl_number — Homep cITUCKY JAOCTYITY.

Cunrakcuc koMaHmu Security authentication failure rate (pexxum
rIo0aIbHOTO KOH(DIrypyBaHHs):

security authentication failure rate rate_value log,
ne rate_value — KilbKICTh TO3BOJICHHX HEBAAIHMX CIIPOO BXOMY B CHC-
teMy (ayTeHTH(IKAIlT) 32 XBUJIMHY, TIEPEBUILNCHHS KO BUKIMYE T'eHE-
paIlito IOBiIOMIICHHS JIJIS )KYPHATIOBAHHS TTOIH;

log — cayx0oBa KOHCTPYKIIis, 32 JOIOMOTOK SIKOT aKTHBYETHCS
MOXIIMBICTh BHUKOHAHHS JKYPHAJIOBAaHHS IOJiH, MOB’S3aHUX i3 HeBJa-
JUMH CIIpOOaMH BXOAY B CUCTEMY.
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Komanou nanazooxcenna pynxkuyionyganns
npomoxony Telnet na npucmposx Cisco

Jia HanmaromkeHHs mapaMeTpiB (yHKIIOHyBaHHS mpoTokory Telnet
Ha mpucTposix CiScO BUKOPHUCTOBYIOTHCS CIEIiali3oBaHi KOMaHAM i
telnet: ip telnet comport, ip telnet hidden, ip telnet quiet, ip telnet
source-interface, ip telnet timeout retransmit, ip telnet tos. Komanan
rpynu ip telnet comport npusHadeHi Uis HaTaroKEHHsS MapaMmeTpiB
¢yHKIioOHYyBaHHS 3aco0iB mpoTokony Telnet 3rigHo i3 RFC-2217. Ko-
Mmanza ip telnet hidden npusnauena mus BigkmrodeHHs BuBeAeHHs IP-
aapec abo HasB By3miB mpoTokony Telnet. Komanpa ip telnet quiet Bin-
MOBIJIa€ 32 BiJIKIIOUCHHS BHBEJCHHS HEMMOMMIKOBUX MOBimoMieHb. Ko-
Mmanza ip telnet source-interface mpusnavena st BCTAHOBJICHHS iHTE-
pdeiicy Buxomy ceanciB mporokony Telnet. 3ragana komaHma 3acToco-
BY€TBCs, SIK MPAaBUIO, HA MapLIPyTU3aTOPax Ta KOMYTaTOpPax TPETbOro
pieas. Komanma ip telnet timeout retransmit Biamosizae 3a BCTaHOB-
JICHHsI 3HAYCHHsI TallM-ayTy MOBTOpHOI nepenaui. Komanma ip telnet tos
3aCTOCOBYETHCS /ISl BCTAHOBJICHHS 3HadeHHs tuiry cepsicy (TOS, Type
Of Service). IIpusHayeHHsS Ta CHHTAKCHC YCiX BHIIE3TaIaHUX KOMAaH]I
HABEJICHO HIDKYE.

Cunrakcuc komanau ip telnet comport (pexxum rio6aabHOr0 KOH-
(birypyBaHHs):

ip telnet comport { disconnect delay disconnect_value | enable |
flow level flow_value | receive window window_value },
ne disconnect_value — 3HaueHHs iHTEpBaTy 3aTPUMKH TIEPE 3aKPUTTSIM
TCP-3’ennanns (¢), uucio 3 mianazony 0 ... 360;

flow_value — kimekicTh cuMBOIIB s Oyepuzalii Ha MPUCTPOT TTe-
pen BinmpasneHHsM noBigomieHass RFC-2217 SUSPEND; aucno 3 nia-
mazony 0 ... 1023;

window_value — makcumanbHe 3HaueHHs BikHa oTpuMmanHs TCP;
4qucIo 3 mianaszony 1 ... 4128.

Cunrakcuc koMan i ip telnet hidden (pexxim rio0aisHOro KOH(IrypyBaHHS):

ip telnet hidden {addresses | hostnames},
ne addresses — ciayx00Ba KOHCTPYKIIis, 38 TOTIOMOTOO K0T BiAKITFOYa-
€THCSI BUBEJICHHS a/Ipec;

hostnames — ciry:x60Ba KOHCTPYKIIisl, 32 JOITOMOTOO SIKOi BiKITIO-
Ya€ThCs BUBE/ICHHS Ha3B BY3IIiB.
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Cunrakcuc xomanau ip telnet quiet (pexxum rinobanbHOro KoH(I-
rypyBaHHS):

ip telnet quiet.

Komanna He Mae mapaMeTpiB.

Cunrakcuc xomauau ip telnet source-interface (pexxum rio6ans-
HOTO KOH(IrypyBaHHS):

ip telnet source-interface interface-type interface-id,
ne interface-type — tun  inTepdeiicy, Moxke HaOyBaTH 3HAYCHb
Ethernet, FastEthernet, Gigabit Ethernet, Serial, Loopback, Tunnel,
Vlan ta in.;

interface-id — imentudikarop iHTEpdeEicy, MOKE MaTH OTHOYHCIOBE
no3HaueHHss number (Homep iHTepdeiicy), ABOYUCIOBE IMO3HAYCHHS
module/number (Homep Momyist (amantepa)/Homep iHTEpdEiCY), TpHUUKC-
noBe nio3HayeHns slot/module/number (Homep croty/HOMep Moyst (aga-
nrepa)/Homep inTepdeiicy);

Cunrakcuc koMaumu ip telnet timeout retransmit (pexwum rio06a-
JHLHOTO KOH(ITYpyBaHHs):

ip telnet timeout retransmit retransmit-value,
ne retransmit-value — 3HaueHHs1 iHTEpBaJy IOBTOPHOI mepenadi (c),
4yHUCIIo 3 mianasony 1 ... 2147483.

Cunrakcric komaH ip telnet tos (pesxum ri106ambHOro KOH(IrypyBaHHs):

ip telnet tos tos-value,
ne tos-value — snauenus mapametpa TOS, gucio 3 giamazony Oh ...FFh

Komanou nanazooscennsa (hynkuyionyeanus
npomoxony SSH na npucmposnx Cisco

st HanmaroJpKeHHsl mapaMeTpiB (yHKLIOHYyBaHHS npoTokoiny SSH
Ha mpuctposix  Cisco  BHKOPHCTOBYIOTbCS ~ KOMaHmud Ip  Ssh
authentication-retries, ip ssh break-string, ip ssh dh min size, ip ssh
dscp, ip ssh logging events, ip ssh maxstartups, ip ssh port, ip ssh
precedence, ip ssh rsa keypair-name, ip ssh source-interface, ip ssh
time-out, ip ssh version, crypto key generate, crypto key generate
rsa general-keys modulus, crypto key generate rsa usage-keys label
Ta jaeski iHmi. [Ipu3HaueHHs Ta CHHTAKCUC YCIX BHUINE3raJaHuX KOMaH]I
HaBCJACHO HHUXKYC.
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Komanma ip ssh authentication-retries mpusHadena ajas BCTaHOB-
JICHHSI KUTBKOCTI cripo0 ayteHTudikanii, micns sikoi SSH-kiienToBi 3a-
ooponsietses goctyn. Komanma ip ssh break-string simnosinae 3a aktu-
Ballil0 OOPOOKM Ta BCTAHOBJICHHS 3a3HAYCHHS TEKCTOBOTO PsKa, LIO0
nepenaerbest SSH-kimienTom SSH-cepBepy, sikuii Hafali epenae CUrHal
3yMUHKH Ui acMHXpoHoro migkmodenHs. Komanma ip ssh logging
events mpusHadeHa Ui aKTUBALii >KypHATIOBAaHHSA TOMAIH NPOTOKOIY
SSH. Komanna ip ssh maxstartups BUKOpHCTOBY€ETBCS ISl OOMEKEHHS
KIIBKOCTI Ceciif MPOTOKOITY.

Komanna ip ssh port Bianosigae 3a akTuBaIito 0€3MEYHOTO JOCTYITY
70 IPUCTPOIO Yepe3 aCHHXPOHHI ITiAKIIOUYEHHS Ta BCTAHOBJICHHS IT0YaT-
koBoro Homepa TCP-mopty, mo Oyae BUKOPUCTOBYBATUCS IS LUX Mif-
kiarouenb. Komanau ip ssh dscp ta ip ssh precedence 3acrocoByroTbest
IUIA BCTAHOBIICHHS 3HadyeHb noiiBs DSCP ta moius Precedence IP-makera,
10 TIEPEHOCHTD TTOBI1TOMIIEHHS TIpoTOKOIY SSH.

Komanga ip ssh source-interface BukopucTOBY€ThCS s 3a3Ha-
YeHHsI TIeBHOTO BHUXigHOTO iHTepdelicy mms Bcix SSH-ceciii. 3ramana
KOMaHJa 3aCTOCOBYETHCS, SIK MPAaBHJIO, HA MapIIPyTH3aTOpax Ta KOMY-
Tatopax Tperboro piBHs. Komanma ip ssh time-out BukopucToByeThCs
Ui oOMmexeHHs vacy Bimmoimi SSH-kmienta (SSH-cepep mepepuBae
3’€THAaHHS, SKIIO JaHI HE MEepeNaroThCS MPOTIATOM 4Yacy OYiKyBaHHS).
Komanma ip ssh version nmpusxauena i BKa3yBaHHs BEPCil IPOTOKOITY
SSH, mo Oyne BUKOpHUCTOBYBATHUCS y Iponeci podoTu. 3a 3aMOBUyBaH-
HiM Ha npuctposix CiscO aKTUBOBAaHO BUKOPHUCTaHHS MPOTOKOIy SSH
Bepcii 1. Biamina nii Gimbimocti komang Ip SSh Bukownyetbes (op-
MO0 NO.

Komamnza ip ssh rsa keypair-name 3actocoByeThCst UTs 3a3HAYCHHS
Ha3Bu Kimoya RSA, mo Oyne BUKOPHUCTOBYBaTHCS Y Ipolieci poOOTH
npotokony SSH. Kitou moxe dopmyBaTcs aBoma criocodamu: abo 3
BUKOPHCTAaHHSAM Ha3BH MPHUCTPOIO Ta Ha3BH IOMeHY abo 6e3 X BHKOpHC-
taHHs. Takox 11 poOIT i3 KIIFOYaMH 3aCTOCOBYETBCS KoMaHna ip ssh
dh min size, 3a momomorow skoi 3amaerbesi Homep rpynu Jliddi-
Xemnmana i1t 0OMiHY KITFOUaMH.
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Juisg poboTH 3 KITF0YaMu BUKOPHCTOBYIOTHCA KOMaHIH Tpynu Crypto
key. Jlns reHeparii KJIIOYiB 3aCTOCOBYIOThCS KoMaHmu Crypto key
generate, crypto key generate rsa general-keys modulus, crypto key
generate rsa usage-keys label. s BupmaneHHsS KIIOYiB MpHU3HAYEH]
KoMaHIH Crypto key zeroize, crypto key zeroize rsa.

Crig 3BepHyTH yBary, 10 OJHAKOBOTO Pe3yJbTaTy y MpOIeci Hama-
ro/ukeHHa QyHKIIoHyBaHHA TpoTokory SSH Ha mpuctposx Cisco MOXk-
Ha JIOCSTHYTH y pa3i BUKOPUCTaHHS pi3HUX KoMaH]. [leTanpHuit omuc mii
KOMaH MO>KHA 3HalTH B IOKyMEHTAIlil BUPOOHHKA.

Cunrakcuc komaumm ip ssh authentication-retries (pexxum rmo6a-
JTEHOTO KOH(IrypyBaHHS):

ip ssh authentication-retries retries-value,
ne retries-value — 3Ha4eHHs: MakCUMaJIbHOI KIIBKOCTI CIIPOO ayTeHTH-
¢ikanii miapsa, yucao 3 gianasony 0...5; 3a 3aMOBUYBaHHSIM BCTAHOB-
JOETBCS 3 cIpoOH.

Cunrakcuc komauau ip ssh break-string (pesxum rmobanbHOTO
KOH(}ITypyBaHHS):

ip ssh break-string text-string,
ne text-string — TeKCTOBHIA PSIIOK CHTHATY 3YITHMHKH, 32 3aMOBYYBaHHIM
HE BCTaHOBJICHO.

Cunrakcuc komanau ip ssh dh min size (pexxum riio6ansHOr0 KOH-
(birypyBaHHs):

ip ssh dh min size dh_value,
ne dh_value — 3nauenns nomep rpynu diddi-Xemmmana, Mmoxe HaOy-
Baru 3HaueHb 1024 (rpyma 1), 2048 (rpyma 14), 4096 (rpyna 16); 3a 3a-
MOBUYBaHHsIM J0piBHIOE 1024.

Cunrakcuc komanau ip ssh dscp (pexum riobanbHOT0 KOHOITYpy-
BaHHS):

ip ssh dscp dscp_value,
ne dscp_value — 3nayenns nons DSCP IP-nakera, moxxe HaOyBaTu 3Ha-
yenb Bix 0 10 63; 32 3aMOBUYyBaHHAM JTOPiBHIOE (.

Cunrakcuc xomanau ip ssh logging events (pexxum rio0anbHOTO
KOH(IrypyBaHHS):

ip ssh logging events.

Komanga He Mae mapameTpis.
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Cunrakcuc komauau ip ssh maxstartups (pesxxum rimo6anbHOTO
KOH(QIrypyBaHHS):

ssh ip ssh maxstartups [max-value],
ne max-value — 3HadeHHsI KiJIbKOCTi Ceciii MPOTOKOIY, YMCIIO 3 Jiama-
30ny 0...128; 32 3aMOBYYBaHHSIM BCTaHOBIIOETHCS 128 ceciid.

Cunrakcuc komManay ip ssh port (peskum riodansHOro KoHMIrypyBaHHs):

ip ssh port port-number rotary group,
ae port-number — 3HaueHHS HOMEpa MOPTY; YKcIio 3 aianazony 2000 ...
10000;

rotary — ciry>x00Ba KOHCTPYKIIis, TpU3HAYEHA I aKTHBAIii JOCTY-
My 3 BAKOPUCTAHHSIM 3HA4YCHHS group;

group — 3Ha4eHHS HOMepa IPYITH; YKCIO0 3 Aiama3ony 1 ... 127.

Cunrakcuc komanau ip ssh precedence (pexum rioGansHOro KoHMIry-
pyBaHH:):

ip ssh precedence precedence_value,
ne precedence_value — sumadennst mosist Precedence, moxe HaOyBaTu 3Ha-
yenb Bix 0 10 7; 3a 3aMoBUyBaHHAM A0piBHIOE 0.

Cunrakcuc komanau ip ssh rsa keypair-name (pesxum riio0aibHO-
ro KOH(DIrypyBaHHs):

ip ssh rsa keypair-name keypair-name-string,
ne keypair-name-string — TeKCTOBHI PSIIOK, SIKMH MICTHTh Ha3BY KJIFO-
ga RSA.

Cunrakcuc komanau ip ssh source-interface (pexum rio6aabHOTO
KOH(}ITypyBaHHS):

ip ssh source-interface interface-type interface-id,
ne interface-type — tun inTepdeiicy, Moke HabyBaTH 3HaueHsb Serial,
Ethernet, FastEthernet, Gigabit Ethernet, Serial, Port-channel,
Tunnel ra in;

interface-id — inentudikarop iHTEpdeiicy, MOKE MaTH OTHOYHCIOBE
no3HaueHHss Number (Homep iHTepdeiicy), ABOYUCIOBE IMO3HAYCHHS
module/number (Homep mMomyins (amantepa)/Homep iHTEpQEiCy), TpHUUIHC-
noBe no3HayeHHs slot/module/number (Homep croty/HOMep Moynst (ana-
nrepa)/Homep iHTepdeiicy).

Cunrakcuc xoManau ip ssh time-out (pexxum rinodaapHOro KoHQi-
TypyBaHHS):
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ip ssh time-out seconds,
Je Seconds — 3HaYeHHs iHTEpBaTy Yacy O4iKyBaHHs BiImmoBiai KiieHTa (C),
4uco 3 Aianazony 1 ... 120; 3a 3aMoBUyBaHHSIM BCTaHOBMIOETHes 120 c.

Cunrakcuc komauau ip ssh version (pexwum rino6aapHOro KoH)Iry-
pyBaHHS):

ip ssh version version-number,
ae version-number — HoMep Bepcil MPOTOKOJY, MOXe HaOyBaTH 3Ha-
yeHb | a0o0 2; KO 3HA4YeHHS HE BCTAaHOBJIEHE, TO (YHKIIOHYBAaHHS
MIPOTOKOIY 3MIACHIOETHCS Y 3MIIIAHOMY PEXHUMI.

Cunrakcuc komMaHau Crypto key generate (pexxum rio0aibHOTO
KOH(pIrypyBaHHs):

crypto key generate.

Komanpma He mae mapameTpis.

Cunrakcuc komauau Crypto key generate rsa general-keys
modulus (pexxum ri106aabHOr0 KOHBITypyBaHHN):

crypto key generate rsa general-keys modulus modulus-value,
ne modulus-value — 3HaueHHs TOBKHHH KiTFo4a (OITiB), YUCIIO 3 Tiarna3oHy
360 ... 2048; 3a 3aMOBYyBaHHAM TeHEPYIOThCS KITFOYi JIOBKHHOIO 512 GiTiB.

Cunrakcuc komauan Crypto key generate rsa usage-keys label
(pexuM r106aJIEHOTO KOH(DIrypyBaHHS):

crypto key generate rsa usage-keys label keypair-name-string
modulus modulus-value,
ne keypair-name-string — TeKCTOBHi PSIIOK, SIKMH MICTHTh Ha3BY KJIFO-
4yoBoi mapu RSA;

modulus-value — 3HaueHHs 1oBKHHK Kitoua (OiTIiB), YMCIIO 3 [Tiara3oHy
360 ... 2048; 3a 3aMOBYyBaHHAM T'eHEPYIOThCS KITFOYi JIOBKHHOIO 512 GiTiB.

Cunrakcuc koMaHmu Crypto key zeroize (pexxum rio0anbHOTO
KOH(IrypyBaHHs):

crypto key zeroize

Komanna He Mae mapameTpis.

Cunrakcuc koMaHau Crypto key zeroize rsa (pexxum riio6aabHOTO
KOH(}IrypyBaHHS):

crypto key zeroize rsa keypair-name-string,
ne keypair-name-string — TeKCTOBHI PSIIOK, SIKMH MICTHTh Ha3BY KJIFO-
yoBoi napu RSA.
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OcHo6Hi KOMAHOU MOHIMOPUHZY MA OIAZHOCMUKU
dynuxyionysanna npomokonie Telnet ma SSH

Ha npucmposax Cisco

Jns mepernany mapaMeTpiB HajlaroJKeHb MEPEKHUX IMiJKII0YeHb,
nmapaMmeTpiB poOOTH MPOTOKOJIB BiIJAIIEHOTO JOCTYITYy Ta IHINUX IMapa-
METpiB BUKOPUCTOBYIOTHCS pi3Hi BapiaHTH komanxa show. Ilepenik oc-
HOBHHMX KOMaH]I Ta 1X MPHU3HAYEHHS HaBeJeHi y Ta0i. 2. J[J1s BiICTe:KeH-
HS TIOZIH Ta TOBiAOMIIEHb, Ki reHepyIOThCs nMpoTokonoM SSH Bukopuc-
ToByroThCs Komanau debug ip ssh ta debug ip ssh client.

Tabmus 2

Iepenix xomanp show, HeoOXiHUX 1151 JIATHOCTUKH NAPAMETPIB MEPe:KHIX
MiIK/II04eHb TA IapaMeTPiB MPOTOKOJIB BiggaieHoro gocrymy Ha npucrposx Cisco

Komanna

IIpusHauenus

show line

Busenenns inpopmalrii mpo HasBHI MiJKIIOYCHHS Ta IX MapaMeTpu

show sessions

Busenenns indopmariii npo napameTpy BUXiJIHUX CEaHCIB

show users Busenenns indopmarii mpo mapamMeTpH BXiAHHX IiJKIIOYEHb
(30KpemMa, MepeXHHX) Ta MiAKITIOUCHHX KOPUCTYBaUiB

show ssh Busezenns iHpopmariii npo napamerpu ceaHcis nmpotokony SSH

show ip ssh BuBenenns ingopmarnii npo HamaromkeHi mapameTpu MpOTOKOIY
SSH (Bepcist, wac TaiiM-ayTy, KUTBKICTH cHpo0 ayTeHTHdiKamii
TOLIO)

show login BuBenenns y3aranbHeHOI iH(opMaIil Ipo HaJIaroKEHHS BXOIY

B CUCTEMY

show crypto key
mypubkey rsa

Busenenns myo6miuHoro kimoda RSA

show crypto key
pubkey-chain rsa

Busenenns my0miuHoro kiroda RSA 3’emHanHs, 1m0 30epexeHuit
Ha KOMIT F0Tepi.

show crypto key
storage

Busenenns ingopmarii mpo micie po3MilIeHHs KIIFOYOBOI Hapu

show control-plane
host open-ports

Busenenns ingopmanii npo Binkpuri TCP- ta UDP-moptu mpu-
CTPOIO

show tcp

BuBenenns nerampHO1 iH(GOpMaLii MPO BCTAaHOBICHI 3’€THAHHS
TpaHcHopTHOro npoTtokony TCP (BHUKOPHUCTOBYETbCS IJIsi BU3HA-
yeHHs |P-ampec 3’enHaHb Ta HOMEPIB MOPTIB MPOTOKOIIIB Bij1ae-
HOTO JIOCTYITY)
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Mooenvruit npuxnad Hanazo00xceHnA 8i00aAnNeH020 00CHYny
00 npucmpois Cisco 3 euxkopucmannam npomoxony Telnet

PosrisreMo cnenmixy HamaropkeHHsS poOOTH MPOTOKOIY Bifmase-
Horo goctymy Telnet mist KoMyHiKalliHHUX TPUCTPOIB MEpExi, cxema
AKol HaBeZieHa Ha puc. 9. Y naHOMy BHUIAAKY HiIKIIOYCHHS 31IHCHIO-
eTbest 3 podoyoi cranuii WS-Control no mapmpyrusaropa R-1 ta komy-
taropa SW-1.

SW-1 WS-Control

R-1
Fa0/1 @ Fa0/0 yr— Fa0 -
-— FaolldFaOIZ él;;lb

Puc. 9. [Ipuknan Mepesxi

WAN

[Tix yac moOynOBH aHOT MEpeXki I 3’ €IHAHHS IPUCTPOIB BUKOPH-
ctano fnaHi tabmn. 3. s HamaroKeHHs mapaMeTpiB agpecallii mpucTpo-
B BUKOPUCTAHO JaHi Tabi. 4.

Tabmm 3
I[MapameTpu inTepeiiciB MpUCTPOIB IS NPUKIATY
Tpucrpit Tarepdeiic IligxmodeHHs nganOquvHﬂ
JI0 IPUCTPOIO IIo inTepdeiicy
Fa0/0 Komyrarop SW-1 Fa0/1
Mapuipyrisatop R-1 Fa0/1 WAN WAN Interface
: Fa0/1 Mapmipyruzatop R-1 Fa0/0
Kowyrarop SW-1 Fa0/2 Ceprep Serv A 1 Fa0
WS-Control Fa0 Komyrarop SW-1 Fa0/2
Tabnuug 4
IMapameTpu aapecauii Mmepe:xi
Ilinmepexa/ Iarepdetic/Mepexauit ; Macka .
[pucrpiit anmanrep/Ilmo3 [P-anpeca miMepexi Tpegixe
Iinmepexa A - 195.10.1.0 255.255.255.0 124
WAN - 196.10.1.0 | 255.255.255.252 | /30
Mapmpytusatop InTepdeiic Fa0/0 195.10.1.254 | 255.255.255.0 124
R-1 Iurepetic Fa0/1 196.10.1.2 | 255.255.255.252 /30
Komyraron SW-1 Tatepdeiic Vlan 1 195.10.1.250 | 255.255.255.0 124
MYTaTop 1103 3a 3amoBuyBanHsaM | 195.10.1.254 - —
PoGoua cranmis Mepe:xHuil agantep 195.10.11 255.255.255.0 /24
WS-Control | I1iiro3 3a 3amoBuyBannsiM | 195.10.1.254 — -

Jlnist HanarojpKeHHs MapaMeTpiB KOMYHIKAIlIHHUX MPUCTPOiB i3 Me-
TOO 3a0€3MeUeHHs MiAKII0YeHHs 1o porokoiamu Telnet/SSH Bukopu-
CTaHO JaHi Tadu. 5.
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Tabmua 5

ITapameTpu Ha/IaroJskeHHs KOMYHiKaliiiHUX NPUCTPOIB

[Tapamerp 3HayeHHs
CucreMHuit gac IoTounuii
YacoBuii mosic CXinHO€BpONEHCHKHUN
[lepexin Ha JiTHIN yac Ykpaina
banep Connection to router R-1

Kinpkictps nmigxmouens VTY 5(0...4)
IHTepBaJI repet BUBESICHHSIM MONEPEHKESHHS PO BHXIJ i3 CHCTEMH, C 30
3araqpHa TPUBAJIICTH CEAHCY, XB 10

CHHXpOHHE BUBEJCHHS KypHAIbHUX IOBiIOMJICHb Ha €KpaH AKTHBOBaHe

CrieHapiii HaJIaroHKeHHS YaCOBHUX MTAPaMETPiB, MOBIIOMIICHHS TIOTIepe-

JUKEHHS Ta TIapaMeTpiB ajpecarlii iHTepQenciB i1 MapIpyTu3aTopa Mepe-
xi R-1 HaBenenwnii Hmxde. CrieHapiil HaaroKeHHS MapaMeTpiB KOMyTaTo-
pa mepexi SW-1 moniOawmii 1o crieHapito i MapmpyTesatopa R-1.

30

R-1>enable

R-1#clock set 10:04:00 11 dec 2022

R-1#configure terminal

R-1(config)#clock timezone EET 2

R-1(config)#clock summertime EET reccuring last monday

october 3:00 last monday march 3:00

R-1(config)#banner motd # Connection to router R-1
For legal users only #

R-1(config)#interface FastEthernet 0/0

R-1(config-if)#description LINK-TO-LAN-A

R-1(config-if)#ip address 195.10.1.254 255.255.255.0

R-1(config-if)#no shutdown

R-1(config-if)#exit

R-1(config)#interface FastEthernet 0/1

R-1(config-if)#description LINK_TO_WAN

R-1(config-if)#ip address 196.10.1.2 255.255.255.252

R-1(config-if)#no shutdown

R-1(config-if)#exit

R-1(config)#exit

R-1#




CreHapiif HajaropKEHHS BiIaICHOTO IiIKIIOYCHHS 32 ITPOTOKOJIOM
Telnet i3 Bxomom 0e3 maposist (6e3 ayTeHTHdiKalii) A7 MapIIpyTH3aTOpa
mepexi R-1 maBegennit mxde. Citif 3a3HAYUTH, IO Y TAHOMY CIIeHapii
nependadeHo NpsAMUN Tepexif y NPUBUICHOBaHUN PEXUM 32 pPaxyHOK
BCTAHOBJICHHS HaWBHIIIOro piBHA mpuBLIEiB. ClieHapii HaaroKeHHS
napameTpiB KomyTatopa Mepexi SW-1 noniOHuii 10 cueHapito At Map-
mpytuzatopa R-1. V mpakrturi excruryararii Mepex Takuid ciieHapiii Mae
oOMeXeHe 3aCTOCYBaHHs, HOTO PEKOMEHI0BaHO 3aCTOCOBYBATH JIMIIE Y
BUTIAJIKY, KO MepekHa 1HPPACTPYKTypa € HaAIHHO 3aXUIIEHO0. SIKIIo
icCHye WMOBIpHICTh TepeXxomyieHHs iH(opMalii M 4ac MiJKII0YeHHs, TO
PO3TIIHYTHI CIIeHapiif 3aCTOCOBYBAaTH HE PEKOMEH/TYEThCSL.

R-1>enable

R-1#configure terminal
R-1(config)#line vty 0 4
R-1(config-line)#no login
R-1(config-line)#transport input telnet
R-1(config-line)#privilege level 15
R-1(config-line)#logout-warning 30
R-1(config-line)#absolute-timeout 10
R-1(config-line)#logging synchronous
R-1(config-line)#exit

R-1(config)#exit

R-1#

Cuenapiii miAKIIOYEHHS/BIKITIOUEHHS A0 Mapmpytuzatopa R-1 3
po6oyoi crannii OC Windows 3a JOOMOTror BOYZOBaHOTO TEpMiHAIb-
Horo aoxatka Telnet HaBeIeHO HIDKYE.

C:>telnet

Jo6po moxajnoBaTk B NporpaMMy-kKIMeHT Microsoft Telnet
CuMBOJN nepekiiodYeHnss pexmma: 'CTRL+]'

Microsoft Telnet>open 195.10.1.254

Nonxmouenme x 195.10.1.254...

Connection to router R-1

For legal users only

R-14#...

R-1l#fexit
[lopkawyeHNe K yBJy YTepsiHO
HaxmuTe obyo KIasBymy . . .

Microsoft Telnet>quit
C:>
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Cuenapiii HajdaropKCHHS BiITAICHOTO MiAKIIOUEHHS 3a IIPOTOKO-

aom Telnet no mapmpyruzaropa Cisco 3 BUKOPUCTAHHIM 3aC00iB JIOKa-
neHOI ayTeHTH(]IiKaIil Ha 06a31 MEXaHI3My MapoiB HA BXiX O BIIIOBiA-
HUX KOMaHITHHX PEKUMIB MIPUCTPOIO HABEJCHUN HIKYE. Y JAHOMY CIie-
Hapii 3aCTOCOBaHi MapoJi Tamry 7.

R-1>enable

R-1#configure terminal
R-1(config)#service password-encryption
R-1(config)#enable secret adminpass2
R-1(config)#line vty 0 4
R-1(config-line)#password adminpassl
R-1(config-line)#login
R-1(config-line)#transport input telnet
R-1(config-line)#logout-warning 30
R-1(config-line)#absolute-timeout 10
R-1(config-line)#logging synchronous
R-1(config-line)#exit

R-1(config)#exit

R-1#

Cuenapiil miIKIFOUeHHs/BIIKIIOUEHHS 10 MapuipyTu3aropa R-1 i3

po6oyoi crannii OC Windows 3a J0MOMOTror BOYZOBaHOTO TEpMiHAIb-
Horo aojarka Telnet HaBemeno Hrokde. Cinijl 3a3HAYMTH, 11O APOJIH i
4yac BBEJICHHS HE BiJI0Opa)kaeThCsl.
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C:>telnet 195.10.1.254
User Access Verificaton
Password:

Connection to router R-1
For legal users only
R-1>enable

Password:

R-1#...

R-1l#fexit
NoAKINYEHNEe K yBJy YTEpPsHO.
C:>



Cuenapiii HajdaroKCHHS BiTAJICHOTO MiAKIIOUEHHS 3a IPOTOKO-
nom Telnet no mapmpyruzaropa Cisco 3 BUKOPUCTaHHSIM 3aC00IB JIOKa-
neHOI ayTeHTHdIKaIii Ha 6a3i MexaHi3My KOPUCTYBaUiB HaBEJICHUI HIK-
4e. Y TaHOMYy ClieHapil 3aCTOCOBaHi MapoJi TUIy 5.

R-1>enable

R-1#configure terminal

R-1(config)#username adminer privilege 15 secret adminerpass
R-1(config)#username technic privilege 1 secret technicpass
R-1(config)#enable secret adminerpass2

R-1(config)#line vty 0 4

R-1(config-line)#login local

R-1(config-line)#transport input telnet
R-1(config-line)#logout-warning 30
R-1(config-line)#absolute-timeout 10
R-1(config-line)#logging synchronous

R-1(config-line)#exit

R-1(config)#

CrueHapiif MiIKIIOYCHHS/BIIKIIIOUYEHHS 0 MapmpyTtusatopa R-1 3
pobouoi crantii Windows 3a JomoMorow BOYJOBaHOTO TEPMiHAIBEHOTO
nonatka Telnet HaBegeHo Hix4e. CiniJl 3a3HAYMUTH, 1O MAPOJb NIPH BBE-
JIEHHI HE BiJOOPaKAETHCS.

C:>telnet 195.10.1.254
User Access Verificaton
Username:adminer
Password:

Connection to router R-1
For legal users only
R-1#...

R-1lf#fexit
NoAkNoYeHNne K y3Jly YTEepPsHO.
C:>
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Pe3ynvmamu 6uKOHAHHA KOMAHO MOHIMOPUHZY
ma diazHocmuKu pooomu npomokony eiddanenozo oocmyny Telnet
0715 PO32TAHYIO20 RPUKIAOY

3 Meroro meperisaay iHpopmanii mpo poOOTy MEpEeKHHX IiIKIIO-
YeHb, MAPaAMETPIB POOOTH MPOTOKOIB BiJAAJICHOTO JOCTYIY Ta IHIIMX
napaMeTpiB BUKOPUCTOBYIOThCS SIK 3arajibHi, Tak i crenudivHi 1yist mes-
HOTO MPOTOKOJNY KOMaHAH. it pO3rIITHYTOrO MPHKIAAy BUKOPHCTaHO
saransHi Komanau show line, show users, show tcp. Pesyasratu po6o-
TH IUX KOMaHJ 1j1si MapmpyTtuzatopa R-1 HaBeZeHO BiAMOBITHO Ha pHC.
10-12. [ns mepeBipky migkiIrOueHHs 3 00Ky pobouoi cranuii Windows
BUKOPUCTaHO KoMaHay netstat -n. Pesymeratu poGoTH 1i€i xomanan
HaBeJICHO Ha puc. 13.

R-1l#show line

Tty Typ Tx/Rx A Modem Roty AccO Accl Uses Noise Overruns Int
* 0 CTY - - - - - 0 0 0/0 -
1 AUX 9600/9600 - - - - - 0 0 0/0 -
* 2 VTY - - - - - 2 0 0/0 -
3 VTY - - - - - 0 0 0/0 -
4 VTY - - - - - 0 0 0/0 -
5 VTY - - - - - 0 0 0/0 -
6 VTY - - - - - 0 0 0/0 -
R-14#

Puc. 10. Pesynbrar pobotu komanu show line s mapmpyrusaropa R-1

R-1l#show users

Line User Host (s) Idle Location
* 0 con 0 idle 00:00:00
2 vty 0 adminer idle 00:00:03 195.10.1.1
Interface User Mode Idle Peer Address

R-1#

Puc. 11. Pesynbrar poboTu Komanan Show USers st mapripyrusaropa R-1

R-1l#show tcp

tty2, virtual tty from host 195.10.1.1

Connection state is ESTAB, I/O status: 1, unread input bytes: 0
Connection is ECN Disabled, Mininum incoming TTL 0, Outgoing TTL 255
Local host: 195.10.1.254, Local port: 23

Foreign host: 195.10.1.1, Foreign port: 1030

R-14
Puc. 12. Pesynbrar pobot komanau Show tcp mis mapuipyrusaropa R-1

C:>netstat -n
AKTUBHBEIE INNOOKJIIOYEHU S

Vima JlokanpHEN ampec BHemHm1 ampec CocToanme
TCP 195.10.1.1:1030 195.10.1.254:23 ESTABLISHED
C:>

Puc. 13. PesynbsTar pobotn komanau netstat -n wist po6ouoi cranmii WS-Control
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Mooenvruit npuxnad Hanazo00xceHnA 8i00aAnIeH020 00CHyny
00 npucmpoie Cisco 3 eukopucmannam npomoxony SSH

PosrisremMo cnenmixy HamaropkeHHsS poOOTH MPOTOKOIY Bifmase-
HOTO AocTyrmy SSH ams KoMyHIKaIifHAX TPUCTPOIB MEPEXKi, CXeMa KOl
HaBeZeHa Ha puc. 9. Y maHoMy BHUMAAKY MiJKIIOYEHHS 3IIHCHIOETHCS 3
pobouoi cranmii WS-Control mo mapmpyrtusaropa R-1 Ta komyraropa
SW-1. Ilix yac moOynoBH JaHOT Mepexi Jisl 3’€THAHHS TPUCTPOIB BH-
KopucTaHo naHi TabOj. 3. Jlas HamaroikeHHsS IapaMeTpiB aapecarii
MIPUCTPOIB BUKOPUCTaHO AaHi TaOm. 4. [ HajmarompkKeHHS MmapameTpiB
KOMYHIKAI[ITHIX TPUCTPOIB 3 METOI0 3a0e3leyeHHs IMiTKII0YeHHS 3a
npotokosiom SSH BukopucTano naHi Tadm. 5.

CueHapiif HajaroKEHHs YaCOBHX MapaMeTpiB, MOBIIOMIICHHS IIO-
TIepeKeHHs] Ta TapaMeTpiB aapecarii iHTepQeiciB s MapIIpyTH3aTo-
pa mepexi R-1 ananmoriyamii cieHapiro MOMEePeTHBOTO MOJIEIBHOTO TIPH-
knany. CieHapiil Hamaro/pKeHHs mapaMmeTpiB komytaropa mepexi SW-1
momiOHMI 110 clieHapiro 11 MapmpyTuzaropa R-1.

CrueHapiif Hamaro[KeHHS BiJAAJIEHOTO MiAKIIOYEHHS 32 MPOTOKO-
oM SSH o mapmpyruzatopa Cisco 3 BUKOPUCTAHHSAM iMEHI MTPUCTPOFO
Ta iMEHi JOMEHY Ta 3 BUKOPHCTAaHHSAM 3ac00iB JIOKAIBHOI ayTeHTH(DiKa-
mii Ha 0a3i MeXaHi3My KOPHCTYBadiB HaBEACHWU HWX4Ye. Y IBOMY CIle-
Hapii 3aCTOCOBaHi MMapoJi THITy 5.

R-1>enable
R-1#configure terminal
R-1(config)#username adminer privilege 15 secret adminerpass
R-1(config)#username technic privilege 1 secret technicpass
R-1(config)#enable secret adminerpass2
R-1(config)#ip domain-name mynet.net
R-1(config)#crypto key generate rsa general-keys modulus 1024
R-1(config)#ip ssh version 2
R-1(config)#line vty 0 4
R-1(config-line)#login local
R-1(config-line)#transport input ssh
R-1(config-line)#transport output ssh
R-1(config-line)#logout-warning 30
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R-1(config-line)#absolute-timeout 10
R-1(config-line)#logging synchronous
R-1(config-line)#exit

R-1(config)#exit

R-1#exit

R-1>

Cuenapiii HajgaroJ)keHHs €JIEMEHTIB 3aXMCTY BiJl aTak Ha MPHCTpPil

Ta HAJATOJDKCHHS ITJICUCTEMH >KypHAIIOBaHHs IOMiH, MOB’sI3aHUX 13
BJIAJIMMU Ta HEBIAJIMMHU cripobaMu SSH-TiAKIII0ueHb.
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R-1>enable

R-1#configure terminal

R-1(config)#login block-for 300 attempts 3 within 3
R-1(config)#login delay 5
R-1(config)#login on-failure log
R-1(config)#login on-success log
R-1(config)#ip ssh time-out 60
R-1(config)#ip ssh authentication-retries 5
R-1(config)#ip ssh maxstartups 5
R-1(config)#ip ssh logging events
R-1(config)#exit

R-1#exit

R-1>



Jnst migkmodeHHa 1o Mapmpyrtuzatopa R-1 3 po6odoi cranmii OC
Windows BHKOpHCTaHO TepMiHaJIbHUU momaTok Putty (SuperPutty).
Crenapiif migKJIIOYSHHS/BIIKITIOUEHHS 32 TOMOMOTOI0 IBOTO JOJaTKa
HaBEJCHUN HIDKYE.

login as: adminer

Using keyboard-interactive authentification.
Password:

Connection to router R-1

For legal users only

R-1#...

R-1lf#fexit

CrueHapiif Hamaro[KeHHA BiJAAJIEHOTO MiAKIIOYCHHS 32 MPOTOKO-
mom SSH mo mapmpyruzaropa Cisco 3 BUKOPHUCTaHHSIM KIIFOUOBHUX Map
RSA Ta 3 BukopuctaHHsSM 3ac00iB JOKambHOI ayTeHTH(IKAaIil Ha 0a3i
MeXaHi3My KOpUCTYBa4iB HaBEJICHUI HIDKYE.

R-1>enable

R-1#configure terminal

R-1(config)#username adminer privilege 15 secret adminerpass
R-1(config)#username technic privilege 1 secret technicpass
R-1(config)#enable secret adminerpass2

R-1(config)#ip ssh rsa keypair-name MySSHKkeys
R-1(config)#crypto key generate rsa usage-keys label MySSH-
keys modulus 1024

R-1(config)#ip ssh version 2

R-1(config)#line vty 0 4

R-1(config-line)#login local

R-1(config-line)#transport input ssh

R-1(config-line)#transport output ssh

R-1(config-line)#exit

R-1(config)#exit

R-1#

VY Cisco 10S icHye MOXIIUBICT, BUKOHAHHS MiAKIFOYEHHS 3 OJHOTO
pUCTporo 110 iHmoro. /s mporo 3actocoByroThes BOynoBani Cisco 10S
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Telnet ta SSH-kmienTn. TIpuKIaz ClieHapiro TaKOro MiAKIIOYEHHS 3 KO-
myrtaTopa SW-1 1o mapmpyruzatopa R-1 HaBeneHuil HIXKYE.

SW-1#ssh -v 2 -l adminer 195.10.1.1
Password:

Connection to router R-1

For legal users only

R-1#

Cri 3a3HaYATH, IO JJIsI BAKOHAHHS TOAI0HOTO CIIEHApit0 Ha MPHCTPOi

MOBMHHA OyTH aKTUBOBAHA MOMUIMBICT BHKOHAHHS BiITAJICHUX i KITIO-
YeHb 10 IHIMMX TPHUCTPOoiB. Ll MOKIMBICT aKTHBYETHCS KOMAaHIIOO
transport output, y sikiit 3a3HaYa€THCS BIATIOBIIHNI MEPEXKHUH MPOTOKOIL.
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Pe3ynvmamu 6uKOHAHHA KOMAHO MOHIMOPUHZY
ma diazHoCmuKU poHomu nPOMoKoy 8iodanenozo docmyny SSH
0715 PO32TAHYIO20 RPUKIAOY

3 Meroro meperisaay iHpopmanii mpo poOOTy MEpPEeKHUX ITiIKIIO-
YeHb, MTapaMeTPiB poOOTH MPOTOKOIIB BiJHANIEHOTO JOCTYITy Ta 1HIIUX
MapaMeTpiB BUKOPUCTOBYIOThCS SIK 3arajibHi, Tak i cnenudivHi 1uist mes-
HOTO MPOTOKOJY KOMaHAH. [l PO3TIITHYTOrO MPHKIAJy BUKOPHCTAHO
3arainpHi kKoManau show line, show users, show tcp ta crerudiuni xo-
manau nporokory SSH show ssh, show ip ssh, show crypto key
mypubkey rsa. PesynbraTt poOOTH IIMX KOMaH] U MapLIpyTH3aTOpa
R-1 (3a yMOBH BHKOPHCTaHHS iMEHI MPUCTPOIO Ta iMEHi TOMEHY JUIs
MiAKIIOYEHHS]) HaBEACHO BiAMoBiAHO Ha puc. 14-19. Jlns mepeBipku
MiIKITI0YeHHS 3 00Ky poOouoi cranmii Windows BUKOpHUCTaHO KOMaHIy
netstat -n. Pe3ynbraTi poOoTH 11i€1 KOMaHIU HaBeAeHO Ha puc. 20.

R-1l#show line

Tty Typ Tx/Rx A Modem Roty AccO Accl Uses Noise Overruns Int

* 0 CTY - - - - - 0 0 0/0 -
1 AUX 9600/9600 - - - - - 0 0 0/0 -

* 2 VTY - - - - - 2 0 0/0 -
3 VTY - - - - - 0 0 0/0 -

4 VTY - - - - - 0 0 0/0 -

5 VTY - - - - - 0 0 0/0 -

6 VTY - - - - - 0 0 0/0 -

Puc. 14. Pesynbrar pobotu komanau Show line s mapmpyruzaropa R-1

R-1l#show users

Line User Host (s) Idle Location
* 0 con 0 idle 00:00:00
2 vty 0 adminer idle 00:02:57 195.10.1.1
Interface User Mode Idle Peer Address
R-1#

Puc. 15. Pesynbrar po6otu komanu Show users ms mapuipyrusaropa R-1

R-1#show tcp

tty2, virtual tty from host 195.10.1.1

Connection state is ESTAB, I/O status: 1, unread input bytes: 0
Connection is ECN Disabled, Mininum incoming TTL 0, Outgoing TTL 255
Local host: 195.10.1.254, Local port: 22

Foreign host: 195.10.1.1, Foreign port: 1030

R-1#
Puc. 16. Pesynbrar po6otu komanau Show tcp st mapuipytusaropa R_2
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R-1l#show ssh

Connection Version Mode Encryption
0 2.0 IN aes256-cbc
0 2.0 OUT aes256-cbc
%No SSHv1l server connections running.
R-1#

Hmac
hmac-shal
hmac-shal

State

Session started
Session started

Username
adminer
adminer

Puc. 17. Pesysnbrar po6otu komanau Show ssh s mapmpyrusaropa R-1

R-1#show ip ssh
SSH Enabled - version 2.0
Authentication timeout: 60 secs;

Minimum expected Diffie Hellman key size

R-1#

Authentication retries:

1024 bits

5

Puc. 18. Pesynbrar pobotu komanu Show ip ssh s mapmpyruszaropa R-1

R-1l#show crypto key mypubkey rsa
% Key pair was generated at: 22:49:37
Key name: R-1.mynet.net

Storage Device: not specified

Usage: General Purpose Key

Key is not exportable.

Key Data:
30819F30
97462RA4E
541451BD

0D06092A 864886F7

F581491B A8F0A289

C2BFFD6F 10FEFC02
FFALF692 3D140EC6 813433A7 22C9A27C
1F4625A6 C50CCS5AF CA072709 E94E2DFF

% Key pair was generated at: 22:49:38

Key name: R-1l.mynet.net.server

Temporary key

Usage: Encryption Key

Key is not exportable.

Key Data:
307C300D 06092A86 4886F70D 01010105
O0A4DAB64 6C1C3250 2661F503 328A9A3B
4BC54A5B BD97A159 B6C82ET7E ES5A560C9
741B9063 DE7EB172 E2C59F81 F851A229

R-1#

0D010101
8E2EBAOC
5A18712C

UTC Jan 18 2017

05000381 8D003081
247844A8 B53BCFOA
7755EF54 1816AD97
72F3911F 6904313B
884564C2 00D43780
UTC Jan 18 2017

00036B00 30680261
54B618E2 8FFOCFOB
CCCFDB40 B7F8F898
99450322 D2224140

89028181
94700F5D
F11F4694
5919AA43
6D43475C

00912903
6461FF1E
EE3CC2ES
91020301

00B1BDCC
496E9E71
8EE277A0
FO86EA34
45020301

3A23444A
CEDDODB6
F1B2B716
0001

Puc. 19. Pesysnbrar po6otu komanau show crypto key mypubkey rsa
Ui Mapmpytu3atopa R-1

C:>netstat
AKTMBHEIE NONOKJIOUEHMS

-n

Vima JlokanpHEN ampec BHemHM1 ampec CocToanme
TCP 195.10.1.1:1030 195.10.1.254:22 ESTABLISHED
C:>

0001

Puc. 20. PesynbTat poboTn komanau netstat -n wust po6ouoi cranmii WS-Control
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3aBaaHHs HA Ja00paTopHY Po6OTYy

1.V cepenoBuii mporpaMHOTO CHMYJISTOPa/EMyIsiTOpa CTBOPH-
TH TpoekT Mepexi (puc. 21). [lix yac moOymoBH 3BEpHYTH yBary Ha
BHOIp Mozenelt KOMyTaTOpiB Ta MapUIPyTH3ATOPiB, MEPEKHUX MO Y-
JIB Ta ajanTepiB, a Tak0oX MepexxHux 3’enHanb. st moOymoBaHOi
MepeXKi 3aIOBHUTH OMUCOBY TAOJHINIO, IKa aHAIOTi9Ha Tabi. 3.

R-G-N-1

(=<0

WS-MGMT-1 WS-MGMT-2

P} =

SW-G-N-2 I/

g...

WS-G-N-4 WS-G-N-6

Puc. 21. ITpoexT mepexi

2. Po3pobutu cxemy anpecarii mpucTpoiB Mepesxi. st 1iboro BUKO-
pucToByBaTH AaHi Tabn. 6. Pe3ynbraTi HaBeCTH y BUTIIAII TaONHI, sKa
aHasoriuxa tabi. 4.

3. [IpoBecTn 6a30Be HalaroKeHHs MPHUCTPOiB, iHTEpdEHCIB Ta Ka-
HamiB 3B’s3Ky. [IpoBectn Hamaromkennas napamerpiB [P-agpecarii npu-
CTpPOIB Mepexi BIAMOBITHO 0 AaHUX, IKi OTPUMaHi y 1I. 2.

4. IlepeBipuTH HAasIBHICTP 3B’ SI3Ky MIXK BCiMa MPUCTPOSMHU MEPEXi

5. [IpoBecTn HamaroJKeHHs BIIJAICHOTO JOCTYIY JO NPHUCTPOIB
MepeKi 3riTHO 3 JaHuMHU Tabul. 7 (3a mMOTpeOH CTBOPUTH KOPHCTYBauiB
Ha MPUCTPOSIX, PiBEHb iX MPHUBIJIECIB BCTAHOBUTH JJOBUTLHHM YHHOM)..

6. Jocnimutu mpouecH BiJJAJIEHOTO JOCTYMY JIO HAaJIaro PKEHUX
y II. 5 KOMyHiKaliiHUX OPUCTPOiB. Y pasi BIACYTHOCTI JOCTYNy BH3Ha-
YHUTH MPOOJIEMH Ta YCYHYTH iX.

7. Ans mMapmpyTH3aTopa Mepexi, Ha SKOMY HaJaro/HKEHO ITiJKIIO-
YEeHHS 3 BUKOPHCTaHHAM 3ac00iB JIOKaJIbHOI ayTeHTU(iKawii Ha 6a3i Me-
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XaHI3My KOPHCTYBadiB, HAJIATOJUTH MOJIHMBICTH IMITKIIOYCHHS 5K 32
JIOTIOMOT0r0 TIpoToKoy Telnet, Tak i 3a momoMoror mporokory SSH.
JlocmimuT MOKIUBOCTI M AKJITFOYCHHS JO HAIArOIKEHOTO TIPHUCTPOIO 32
JOTIOMOT 010 Tonatka Putty abo mosmiGHOTO.

8. JlociimuTy Ta poaHaNi3yBaTh BiIMITHOCTI BIIJAIICHOTO JIOCTYITY
3a mpoTtokojoM Telnet i 3a mporokomom SSH y po3pi3i mepemaui manux
ayTeHTH(}IKaIli Ta mepenavi JaHUX ceaHcy 3B’s3Ky. s mepexoruieHHs
MOBIIOMJICHb BHKOPHCTATH INTaTHI 3aCO0M MPOTPaAMHOTO CHUMYJISTO-
pa/emynsaropa abo mporpamHoro axamizatop Ttpadika WireShark
(32 MOXKIIIBOCT! ).
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Tabmmus 6

IHapamerpu IP-agpecanii Mepe:xi

B;\gi- IP-aupéca Tpedixe IP-agpeca nuto3y 3a 3aMOBUyBaHHIM/
anTa Mepexi A IP-anpeca DNS-cepsepa
1 191.G.N.0 124 Iepuia IP-anpeca gianasony
2 192.G.N.0 125 Ocranns [P-anapeca gianasony
3 193.G.N.0 /26 Iepuia IP-anpeca gianasony
4 194.G.N.0 127 Ocranns [P-anpeca gianasony
5 195.G.N.0 /28 Iepuia IP-agpeca gianasony
6 196.G.N.0 124 Ocranns [P-aapeca gianasony
7 197.G.N.0 /25 IMepuia IP-anpeca pianasony
8 198.G.N.0 /26 Ocrannst IP-anpeca jianasony
9 199.G.N.0 27 IMepuia IP-anpeca gianasony
10 200.G.N.0 /28 Ocrannst IP-anpeca jianasony
11 201.G.N.0 124 IMepuia IP-anpeca gianasony
12 202.G.N.0 /25 Ocrannst IP-anpeca jianasony
13 203.G.N.0 /26 IMepuia IP-anpeca gianasony
14 204.G.N.0 27 Ocrannst IP-anpeca jianasony
15 205.G.N.0 /28 IMepuia IP-anpeca gianasony
16 206.G.N.0 124 Ocrannst IP-anpeca jianasony
17 207.G.N.0 /25 IMepuia IP-anpeca pianasony
18 208.G.N.0 /26 Ocrannst IP-anpeca mianasony
19 209.G.N.O0 127 Iepma I[P-ampeca miana3zony
20 210.G.N.O /28 Ocranmnst [P-ampeca miana3zony
21 211.G.N.O 124 Iepma I[P-ampeca miana3zony
22 212.G.N.O /25 Ocranmnst [P-ampeca miana3zony
23 213.G.N.O 126 Iepma IP-ampeca miana3zoxy
24 214.G.N.O 127 Ocranmnst [P-ampeca miana3zony
25 215.G.N.0 /28 Iepma IP-ampeca miana3zoxy
26 216.G.N.0 124 Ocranmnst [P-ampeca miana3zony
27 217.G.N.O /25 Iepma IP-ampeca miana3zoxy
28 218.G.N.O0 126 Ocranmnst [P-ampeca miana3zony
29 219.G.N.O 127 Iepma IP-ampeca miana3zoxy
30 220.G.N.0 /28 Ocranmnst [P-ampeca miana3zony
31 221.G.N.O 124 [epmra [P-anpeca niamazoHy
32 222.G.N.O 125 Ocranns IP-anpeca mianasony
33 223.G.N.0 126 [epmra [P-agpeca niamazoHy
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Jani 1151 BHOOpY NPOTOKOIIB BilIAIEHOI0 J0CTYIY

Tabmuwg 7

Ne [IpoToKOIH BiTAICHOTO TOCTYITY
BapiaHTa R-G-N-1 SW-G-N-1 SW-G-N-2
1 Telnet&Pwd Telnet&User SSHv1
2 Telnet&User SSHv1 Telnet&Pwd
3 SSHv1 Telnet&Pwd Telnet&User
4 Telnet&Pwd Telnet&User SSHv2
5 Telnet&User SSHv2 Telnet&Pwd
6 SSHv2 Telnet&Pwd Telnet&User
7 Telnet&Pwd Telnet&User SSHv1
8 Telnet&User SSHv1 Telnet&Pwd
9 SSHv1 Telnet&Pwd Telnet&User
10 Telnet&Pwd Telnet&User SSHv2
11 Telnet&User SSHv2 Telnet&Pwd
12 SSHv2 Telnet&Pwd Telnet&User
13 Telnet&Pwd Telnet&User SSHv1
14 Telnet&User SSHv1 Telnet&Pwd
15 SSHv1 Telnet&Pwd Telnet&User
16 Telnet&Pwd Telnet&User SSHv2
17 Telnet&User SSHv2 Telnet&Pwd
18 SSHv2 Telnet&Pwd Telnet&User
19 Telnet&Pwd Telnet&User SSHv1
20 Telnet&User SSHv1 Telnet&Pwd
21 SSHv1 Telnet&Pwd Telnet&User
22 Telnet&Pwd Telnet&User SSHv?2
23 Telnet&User SSHv2 Telnet&Pwd
24 SSHv2 Telnet&Pwd Telnet&User
25 Telnet&Pwd Telnet&User SSHv1
26 Telnet&User SSHv1 Telnet&Pwd
27 SSHv1 Telnet&Pwd Telnet&User
28 Telnet&Pwd Telnet&User SSHv?2
29 Telnet&User SSHv2 Telnet&Pwd
30 SSHv2 Telnet&Pwd Telnet&User
31 Telnet&Pwd Telnet&User SSHv1
32 Telnet&User SSHv1 Telnet&Pwd
33 SSHv1 Telnet&Pwd Telnet&User

Ipumitka: Telnet&Pwd — migkmrouenus 3a mporokosiom Telnet i3 BUKOPHCTAHHIM 3aC0-
0iB JToKabHOI ayTeHTH(iKalii Ha 0a3i MexaHi3My MapoJIiB Ha BXiJ /0 BiAMOBIIHUX KO-
MaHOHUX pexnMmiB; Telnet&User — migxmroueHHs 3a mpoTokonoM Telnet i3 BUKOpHCTaH-

HAM 3aco0iB JIoKaybHOI ayTeHTH(ikanil Ha 0a3i MeXxaHi3My KOpPHCTYBauiB;

SSHv1,

SSHv2 — migximroyeHHS 3a MPOTOKONIOM SSH BIAMOBIMHUX Bepciif i3 BUKOPUCTAHHSAM
3ac00iB JIOKaIbHOT ayTeHTUiKawil Ha 6a3i MeXaHi3My KOPHUCTYBauiB.
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KoHTpoJibHi TUTaHHS

IToHATTS Ta MpU3HAYEHHS NPOTOKOJY BiJJIAJICHOTO IOCTYILY.

OCHOBHI IPOTOKOJIH BiAAIEHOTO TOCTYILY.

3aranpHa Xapakrepuctuka nporokoniB Telnet Ta SSH.

Cdepa 3actocyBanns nporokomni Telnet Ta SSH.

Crangapru3anis npotokomiB Telnet Ta SSH.

Xapaxtepuctuku npotokoiiB Telnet Ta SSH ctocoBHO Mozeni OSI Ta cTeky
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PiBHi mpoTokomy SSH.
XapakTepucTHKa piBHA Oe3mneku npotokony Telnet.
XapakTepucTHKa piBHA Oe3nexu nporokony SSH.
0. Peanizauis npotokomniB Telnet Ta SSH y cyuacuux OC.

11. Peanizamis nporokomniB Telnet Ta SSH npoBigHIMH BUPOOHUKAMH MEPEKH O-
ro oOiagHaHHS.

12. Tlepenik Ta NpU3HAYEHHS OCHOBHUX KOMAaHJ JUIS HAJNAro[pKCHHS MPOTOKOIY
Telnet na mpuctposix Cisco.

13. Tlepenik Ta mpuU3HAYEHHS OCHOBHHX KOMAaHJ MOHITOPHUHTY POOOTH MPOTOKO-
ny Telnet Ha mpuctposix Cisco.

14. Tlepenik Ta mMpU3HAYCHHS OCHOBHUX KOMAaH[ JAJIS HAJArOJKEHHS MPOTOKOIY
SSH na npuctposx Cisco.

15. Tlepenik Ta mpuU3HAYEHHS OCHOBHUX KOMaHJ MOHITOPUHTY POOOTH MPOTOKO-
my SSH na mpuctposix Cisco.
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