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Mupszoxynoe X.b..Xuoupoe A.M.:Tapmox npomoxonnapu. — Myxammaj ain-
Xopasmuit Homugaru TATY Camapkana ¢puiauaiu.

Ymoy ycnyOuii kypcaTMa Xyaau myHaan 1e6 HoMJIaHTaH JacTyp Ba JTaBiat
CTaHIApTH acocuaa ¢&3wirad OYnuO, yHIAa CHMCH3 ajloka TH3UMIIApH Ba
nactypiapu (GaHMHUHT acoCHi TylIyHYajapd, TapMOK HPOTOKOJUIapH  Ba
TEXHOJIOTUSICH, TapMOK MPOTOKOJUIAPUHUHT MabIyMOT Y3aTHII TapMOKJIapHIaru
ABOJIIOLIUACH, TapMOK MPOTOKOJJIAPUHUHT Typiapu Ba Basudanapu, OSI
MOJICJIMHUHT TAapMOK MPOTOKOJUIApUTa OOFIUKINTH KYpHUO YHMKHITaH. AJIOKa
TapMOKJIApUJIark SJIEMEHTIApHU OOIIKApUII Ba yJapHU Tabpu]-TaBCHIApUHH
aHMKJIAII YCIyOIapu XaM KeITHPUIITaH.

“TapMOK IPOTOKOJUIApA” daHn OakamaBpuaT TaBJIUM ~ WYHAIUIIH
oyinua “TenekoMMyHUKalLMs TEXHOJIOTHsUIapH MyTaxacCUCIUTujaa OaxanaBpiap

Tal€piaml y4yH MyJDKaJUIAHTaH.

TATY Camapkann ¢unmuanun YKyB-ycinyouit Kenramm ToMoHUAaH

201 #imnmarm -H4YM Oa€HHOMAacHUa KYypuO YMKUJITaH.



JlabopaTropusi MaIIFyJIOT/IAPH MaB3yJIapu pyiixaTu

Ne Maiurynotiap MaB3ycu Coar

1 NuTepuerna dholnananuaaIuran acocui

IPOTOKOJIAp Ba YJIAPHUHT (PYHKIUSCH )
2 Jlokan TapMOK NpPOTOKOJJIAPU Ba YJIAPHUHT

Bazudacu )
3 OSI nporokonn Kariaamyiapd Ba YJapHUHT

Bazudanapu. Telnet IPOTOKOIMHM CO3JIAIT )
4 IP mpoTokosutapy Ba YJApHUHI BEPCHUSUIAPH.

Cratuk MapIIpyTHU CO3MIall )
5 [IpoTokoap CTEKHa [P-Tenedonus

CUTHAJIU3ATCUACH MEXaHU3MIIApU. RIP

JUHAMUK MapLIpyTU3aTCUSICUHU CO3JIAIL )
6 H.323Ba  SIPHMHr KuMécnuid  TaxJIWIUIApH,

OSPFHUHT TMHAMUK MAapLIPYTH )
7 MGCP Ba MEGACO nporokoiapyuHu KHECUI

taxyuin ke, Juaamuk mapmpyt EIGRP )
8 AAA Ba DHCP cepBep acocuia HIIJIOBYH 4

TAPMOK MOJICJIMHU KYPHIII Ba CO3JIAIII




Jlabaparopusi mmm Ne 1

HNurepHeraa ¢oiajaHuIaUraH aCOCH POTOKOJIIAP BA YJIAPHUHT
(pyHkuusicu

Maxkcan: TapmMoKHUHT |P-MaH3Mu1apuHu OOIKapuIl TaMOWKWILIapy OnilaH
TaHULIUII, TAPMOKJIAPHU TAPMOKOCTHIIApra KaHJail KUiauO MaHTUKUAN
TaKCUMJIAIIHU YpraHMIIL.

Acocuii Tymynyangap: |P-man3ui, TapMOK MackacH, TApMOKOCTH, XOCT.

TCP/IPtymmamu 20 #wmn  omgua  AKHI Mynodaa BasupauruauHTr
tamabdOoycu OmnaH skcnepuMeHTan APIIAHer TapMormHu OoIka TapMOKJapra
Ooormam yuyH typau xISOO6mam MyxXuTH ydyH YMyMHA TPOTOKON MakKMyH
cudaTtuga Uu1ad YUKUIraH.

Mamxyp IP Ba TCP mnporokoimnapunan ¥3 Homuuam ojran | CP/IP

CTeKMHHUHI PUBOXJIAHUIINIAa KaTTa Xucca KymraH bepkin yHUBEpCUTETH
myTtaxaccuciapu TomoHuaan UNIX OC Bepcusicusia CTeK MpOTOKOJIIAPU KOPUN
KWJIWHTaH.
Ymby oneparcuod Tu3uMHHUHT Marnxypiaura TCP, IP Ba Gomika npoTokouiapHU
KeHI TapkKaiaumura ojiu0 keinau. byryHru kynmga Oy crek OyTyH nyHE OViinabd
HNuTepHeT axO00poT TapMOFMHHUHT KOMIIOTEepiapu OwiaH Oup Katopaa Kyruiabd
KopropaTtuB Tapmokiapra ynanagu. Kyiiu katmam yuyn TCP/IPctexu OGapua
Mamxyp (u3mk Ba KaHal Japa)kacu CTaHAApTIApHHU Kyiad KyBBaTJIaIH.
Jlokan tapmoknap yuyH Ethernet, Token Ring, FDDI, rno6an Tapmoxiap y4yH
SLIP, PPP, xynynuii TapMOKJIapuHUHT mpoTokosuiapu X.25 Ba ISDN.

by HomHm OepraH cTekHUHT acocuii mpotokomm IP Ba TCP
npotokoutapuaup. OS| MOaenTMHUHT TEPMHUHOJOTHUACHIATH YIIOY MPOTOKOJIIAp
HaBOaTH OWJIaH TapMOK Ba TPAHCIOPT Karjamiiapura Moc kenanu. IP kommosut
TapMOK OpKaJIM TAaKSTHUHI PHUBOXJIAHUIIMHM TabMuHIaiau Ba TCP erkazub
OCpUIITHUHT UIIOHWIMIUTUHH KadoiaTianu.

Typaun wMamiiakaTiap Ba TaIIKWIOTIAp TapMoOKJIapuaa (onganaHul
numnap napomuaa TCP/IPTymmamu Kyna Ky MUKIOpAAru JacTyp Japakacuaaru
npoTtokosuiapHu y3namrupau. Ymap oRASupa FTP daiin y3atum mpoTokosu,
Telnet TepMmuHaIApUHU TaKIMI MPOTOKOIH, WHTEpHET 3JCKTPOH MOYTacHia
unuiatuinaaurad SMTP mourta nporokonu, WWW runepmatH xusmaTiapu Ba
Oorkanap.

byryuru xynga TCP/IPctexk - xoMmMmioTep TapMOKJIapu Y4YyH SHI KYII
TapKaJiraH TPaHCIOPT MPOTOKOJUIApY MakKMyacu XucoOyiaHaau. JlapXakukar,
Nutepuerna ¢daxkarruna TCP/IPnpotokonu éEpnamuma Oup-Oupiapu Ouiian
MYJIOKOT KuJiaauran AyHéna TaxmuHad 10 MUIJTHOH KOMITIOTEp MaBXKY/I.

MHTEepHETHUHT  MAIIXypJUTHHUHT Te3 CcypbaTiiap OwiladH  YCHIH
KOMMYHHUKATCHsI IPOTOKOJIApUHUHT ayHEémaru Kydwiapu - TCP/IP npoTokosiapu,
WHTepHETHN KYypHII Y4yH, YTraH Huiiapaard MyTiako jguaepu - Hosemn IPX /
SPX crex byrynru kynna, nynéna, TCP/IPctex ypHaTwiran KOMIIOTEpIApHUHT
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xamu corn [PX / SPXna unuaiiiuran KOMITIOTepiIap COHUJIAH OO KeTau Ba Oy
Maxaiin KOMITIOTEP MabMypUSTIAPUHUHT CTOJ KOMITIOTepapuia
UIUIATUJIQUTaH  MPOTOKoJUlapra Oynaran  MyHocabatnard — y3rapuiuiapHU
KypcaTaau, YyHKU yiap Aespiau xamma xoina Hosemn nporokosuiapura HetWape
daiin cepBepaapura KUpHUI y4yH 3apyp Oyira.

TCP / IP-uu xap KaHzai Typaard TapMoKjap/a eTakuyd MaBKera KYJupHII
»apa€HM TaBOM 3TMOK/Ia Ba X03Up/a Xap KaH/1ail caHoaT ONepaTCUuOH TUBUMUHUHT
eTka3ud Oepuil Tymamuja ymoOy CTEKHUHI JAcCTypUil TabMUHOTHHHM amalira
OILIMPHIII 3aPYP.

TCP/IPnporokomnapu MuTepHeTra y3BHii OofiaHraH Oyica-ma, xap Oup
Ky MWUIHOH MHTepHeTra ymanran kommiorepnap Oy crtek acOSlma daommsr
FOPUTAIN. NuTepHEeTHUHT TYFPUIAH-TYFPU KUCMU OynMarax
TCP/IPnporokomnapunan (oigananaaurad Kymiaad maxauidid, KOpHopaTHB Ba
XYIyIuid TapMOKJIap MaBxKya. YOy tapMokiaapHu MHTepHeTIaH akpaTHulll y4yH
ynapra TCP/IPTapmoxnapu €xku ogauiiruna |P-tapmokiapu aeiinnaay.

TCP/IPctex rtmoban WHTepHET y4YyH spaTWITaHjaurd Oowuc, Tiio6an
aJloKaJIapHu Kampal oJjaJuraH TapMOKJIApHHU Kypulja OOIIKa MPOTOKOJUIapJaH
ad3aukiapra sra OynraH Oup KaH4Ya XyCyCHSITJIIapU MaBXKyJl. XycycaH, ymioy
MPOTOKOJ KaTTa TapMOKJapjAa HIUIATWIAIIA MYyMKHH OYyiraH sxyna doiganu
XYCYCHSIT YHUHT TaKeTJIapHU TMapyajanml KOOWIMATHUAMD. XaKUKaTaH XaM,
Mypakkad KOMIO3UT TAapMOK KyIuHYa OOIIKa TaMOWWJUIapra acocjiaHraH
TapMOKJIapJilaH udopar.

Ym0y TapMOKJIapHUHT Xap Oupuaa y3aTWIaJuraH MabIyMOTJIapHHHT
(bpeliMHMHT) MakcHMall y3YHJIMTH Y3 KHMMATHHH O€Irwiall MyMKUH. bynmait
X0JIJ1a, MakcuMal Y3YHJMKIAard Makcumaad Y3yHJIMKKa Jra Oynran Outta
TapMOKJIaH KMUYUKPOK MaKCUMall y3yHJIMK OWJIaH XapakaTjaHaéTraHja y3aTUJTaH
KaJIpHu OWp He4yTa KucMjapra OYnmuin kepak Oynumm mMyMmkuH. |IP mportoxonu
TCP/IP 6y myaMMOHHU camapaiv Xajl KHJIa IH.

TCP/IPTeXHOJOTHUACUHUHT sTHA OUP XYCYCHUSITH MOCTAITyBUYaH MaH3UJIIAII
TH3UMH OYynuO, y mIyHra yxmam OoIlKa MpOTOKOoJUIap OWjiaH TaKKocjaraHma
TApMOKJAard OOIlKa TeXHOJOTUsIapHu (Oupiamran €KW TAIIKWINK) KYIIHITHA
OCOHJIAIITUPATU. YIIOY XYCYyCHUSIT IIYHUHT/ICK, KaTTa TypJId TAPMOKJIAPHU KypPHIII
yayH TCP/IPcTekuaan dholigagaHUAIIHA XaM OCOHIAIITHPAJIH.

TCP/IPctexnna, RAScwika xu3matuaad (olgamaHUIT caMapaid Wyira
Kyiunrad. by Xycycuar IIyHYaku XyAyJdud TapMoKiapra Xoc OyJraH CeKuWH
WIUIOBYM  allOKa KaHa/Ulapu yYCTHAA HIUIanmjaa Kyjdad. Ymly TapMOKHUHT
ad3a/UIMTUHY TabMUHJIAIIAA PeCcypciiap/laH IOKOPH camMapaJopiuK Tajnald >THinb
OomikapyB kapaéHu mypakkadmuruau udomaa staau. TCP/IPitigma npoTokomiapu
Kywid (pyHKCUSJIapUHM amaira omupuil yuyyH karra x|SOOnam xapaxatiapu
tanab KuiuHaau. MocnanryB4yaH ajgpeciai Tu3umMu Ba ddupaan Bo3 keuunin JJHC,
DHCP kabu Typnu Xun MapKasIamTupwirad xwuMariapHuar |P-tapmoruaa
MaBKy OViuimmra onud Kemaau.



Ymly Xu3MmaTnapHUHT Xap OHpU TapMOK aJIMUHUCTPATCUSCHHU Ba
yckyHamap configurationcuaun comnanamrupany, Oupok 1y Owian Oupra
aJIMUHUCTPATOPHUHT YTUOOPUHU Tanad Taau.

bomka ad3ammuk Ba KaMUYMJIMKIApHM Kypub VTamuran Oyicak ymap
eTapinya, aMMo OyryHru kKyHjaa TCP/IP- rmo0an Ba Maxamimii TapMOKjIapJa KEHT
TapKajirad OYyiu0 MIUIaTUIIAUTaH SHT MAIIXyp CTEK MPOTOKOJIA XUCOOIaHAIH.

TapMOKHUHT OUp HEYa TapMOKOCTHTa OYIWMHUIIM OWUTIAp/laH camapalu
doitnananuim umMmkoHuHN O6epaau. Lllynmaii kumub, cu3 "Toppok’ HUKOO OuiaH Oup
HeYTa SIHTM TapMOKJIApHH OJMIIMHIUA3 MYMKUH. SIJHTM HUKOOHM TaHIall Kyl
Me30HJapra OOFJIMK, JIEKMH Kyl Xojulapaa Oy HMKKHTa MapaMmeTrp - SHIU
TapMOKOCTHJIAP COHM Ba Xap OUp KHYMK TapMOKJard KOMIIIOTEPJIAp COHHIa
OornuK. Mamxyz Oynran TapMokaa Oup HEUTa SHI'M TAPMOKOCTHHH SPATUII YUyH
cu3 |P-MaH3UTHUHT acoCHMil KHCMHMHHA KUCKApTHPUIN HYnu OuilaH TapMOK
KUCMUHUHT OUT COHUHU KYNaUTUPHUILINHIHU3 KEpaK.

[PB4 TapMOFMHM HMKKHTa TapMOKOCTHIa aXpaTHIIl MHCOJIMAa Kypuo
yuKamMu3. |P MaH3WIMHUHT TapMOK KUCMH KJIMH HIpUTIa KypcaTHIIraH.

Jactnabku Tapmok: 192.168.150.0. Macka: 255.255.255.0.
Network 192.168.150.0 11000000.10101000.10010110.00000000
Hermack 255.255.255.0 =24 11111111.11111111.11111111.00000000
Magpyxya OyNraH MKKH SHTA TapMOKHH OJHUIN y4yH, TapMOK HUKOOWHU 24 maH 25
raya y3raptupuil, |P-maH3uiHuHT TapMok KucMuHu 1 6utra ommupuiil. Macodanu
Oup OuTra OIIMPHIL, SSHTU OUT HOJ OYJica Ba SHrU OUT Oup Xui Oyica, UKKUTA
TapMOKOCTH BapuaHTUHU Oepamm. [llyrmaili Kuamb, WKKH SHTH TapMOKOCTH
OJIMHAIH.
Networkl 192.168.150.0 11000000.10101000.10010110.00000000
Hermack 255.255.255.128 =25 11111111.11111111.11111111.1.10000000
Network 2 192.168.150.128 11000000.10101000.10010110.10000000
Hermack 255.255.255.128 =25 11111111.11111111.11111111.10000000
BupvHYN KUYHMK TAPMOK YUYH SIHTH OUT HOJ 0Yin0, spuu 192.168.150.0 /
25 TapMokocTuaup. UKKMHYM KUYUK TApPMOK Y4yH SIHTH OUT OWTTara TeHr - Oy
192.168.150.128 / 25 TapMoKoCTHIUD
Enmn »¢pup mansmmmau (Broadcast) xISO6manr. Yon atum mMaH3wim -

Oapua OuUTIApHUHT OMpUTra TeHr OYyiran acocuit KucMaaru |P-man3unu
Network 1 192.168.150.0 11000000.10101000.10010110.00000000

Hermack 255.255.255.128 = 25 11111111.11111111.11111111.10000000
bpoancact 192.168.150.127 11000000.10101000.10010110.01111111

Network 2 192.168.150.128 11000000.10101000.10010110.10000000

Hermack 255.255.255.128 =25 11111111.11111111.11111111.10000000

Bbpoancact 192.168.150.255 11000000.10101000.10010110.11111111

Kenunar, Oy Basudanu Oupo3 xuiuHmamrupawimk, 192.168.150.0/24
OOLTAHFUY TApMOFUHU HYK KWIAMH3 HMKKUTA Ba TYPTTa SIHIM TapMOKOCTH]A.
Mackaau 25 ra y3rapTUpraHuMu3a, TAPMOKHMHT OWp KucMmuaa dakar Ourra
Kymmm4a OuT 6op, Oy 3Tapnu sMac. Mkku kymmmya OuT onmb, O3 HOJ Ba OUp
KOMOMHATCUSICUHUHT 2H BapUaHTIApUHU ojlamu3, Oy 3paa H = 2 Oy xoJija
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KyImmuM4a OWTIApHUHT COHU. By Xoiga KoMOMHATCHUsIAIl UMKOHUATIApU TYPTTA.
by moc kenanu Ba stHTM HUKOO 26ra TeHT OYmaau.

Hactnabku tapmok: 192.168.150.0. Macka: 255.255.255.0. Tapmoxk 192.168.150.0

11000000.10101000.10010110.00000000
Hermack  255.255.255.0 = 24 11111111.11111111.11111111.00000000
TapmoxkocTu:

Network 1 192.168.150.0 11000000.10101000.10010110.00000000 Hermack
255.255.255.192 = 26 11111111.11111111.11111111.11000000 Bpoancact
192.168.150.63 11000000.10101000.10010110.00111111
Network 2 192.168.150.64 11000000.10101000.10010110.01000000 Hermack
255.255.255.192 = 26 11111111.11111111.11111111.11000000 Bbpoaxncact
192.168.150.127 11000000.10101000.10010110.00111111
Network 3 192.168.150.128 11000000.10101000.10010110.10000000 Hermack
255.255.255.192 = 26 11111111.11111111.11111111.11000000 Bbpoaxncact
192.168.150.191 11000000.10101000.10010110.00111111
Network 4 192.168.150.192 11000000.10101000.10010110.11000000 Hermack
255.255.255.192 = 26 11111111.11111111.11111111.11000000 Bbpoaxncact
192.168.150.255 11000000.10101000.10010110.00111111

[ynaait kuaub, nacTiabku TapMOKIaH KyWHJIard TYPTTa sSTHT'M TApMOKHU OJIJTUK.
Mucon yuyH, Oem €kd STTH SHTM TApPMOKHU OJMIN YYYH HUKOOHM y4 OHTra
omupum kepak 2°=8. Cakku3Ta TAPMOKHHM KyJIra KHPHTIHK, OM3 XaMMAaCHHH
MIUIaTMaiMu3, GakaT KepakINCHHHM ONaMu3. MHUTupMaTa SHIM TAPMOKHM OJHII
yayH cu3 GemTa GUTHH OJMIIMHTH3 Kepak - 2°=32. DIUIMK SHI'M TapMOKHH OJIHII
VUYH CH3 ONITHTA OUTHH OJUIIHHTU3 Kepak - 2°=64.

Man06a THU3MMUHUHT Xap OUp SHIM TAapMOKOCTHAaJa OUp H Ta XOCT
TapMOKJIapura OyJIMHUIIN Kepak Oyiran sHa OUp MUCOJIHUA KYypuO YMKUHT. byHnaii
X0JIaT/a, Teckapu TOMOHra VyrTumu Ba |P-MaH3WIHMHT acocuil KucMHaa
Y3IapUHUHT KOMOMHACEHIAPU KEPAKIM COHJIM ME30HJIAp YUYH 3Tapiu OyiraH Kym
outHu Konaupuin kepak. lllyan ynyTManrku, xap Oup TapMOK y4yH CH3ra TapMOK
MaH3WIA Ba JMUATTAPUIN MaH3WIM Kepak. XISOOmam yayn dopmynanap O6upos
Y3rapTHPUIIN: XOCTC = 2H-2, Oy 3paa H - |P MaH3UIWHUHT acOCH KHCMUHUHT OUT
COHU.

Mucon Ttapukacuga, MaHOa TapMOFMHHM Xap OWpua OJTHUTa XOCT OwiiaH
UIUTAlIMral  TapMoKJiapra axpartamus. JlactmaOku tapmoru: 192.168.150.0.
Macka: 255.255.255.0.

Tapmox  192.168.150.0 11000000.10101000.10010110.00000000 Hermack
255.255.255.0=2411111111.11111111.11111111.00000000

VKKK 3apyp XOCT YdyH, Me30OH KHCMa ydTa OWTHH KOJIMPHUHT - 2°-2=6Bormmka
Oapua OuTIap TapMOK KUCMUTA YTHO, HUKOOHU 29 ra y3rapTupaiu.

TapMokocTu

Network 1 192.168.150.0 11000000.10101000.10010110.00000000 Hetmack
255.255.255.248 = 29 11111111.11111111.11111111.11111000 Bpoancact
192.168.150.7 11000000.10101000.10010110.00000111
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Network 2 192.168.150.8 11000000.10101000.10010110.00001000 Hetmack
255.255.255.248 = 29 11111111.11111111.11111111.11111000 Bpoancact
192.168.150.15 11000000.10101000.10010110.00001111
Network 3 192.168.150.16 11000000.10101000.10010110.00010000 Hetmack
255.255.255.248 = 29 11111111.11111111.11111111.11111000 Bpoancact
192.168.150.23 11000000.10101000.10010110.00010111

Network 4 192.168.150.24 11000000.10101000.10010110.00011000 Hetmack
255.255.255.248 = 29 11111111.11111111.11111111.11111000 Bpoancact
192.168.150.31 11000000.10101000.10010110.00011111

Network 5 192.168.150.32 11000000.10101000.10010110.00100000 Hetmack
255.255.255.248 = 29 11111111.11111111.11111111.11111000 Bpoancact
192.168.150.39 11000000.10101000.10010110.00100111

lynmaii kuaud, xap Oupuma 6 Ta xoct Owman 32 Ta (25) sSHrH TapMOKOCTH

MaBXy/l
TapMOK.

Tapmokoctn TapMmokiapunu xap Oumpuaa 10 Ta acocuii kommrorepra
QXpaTUI y4yH XOCT KUCMHAa 4 OUTHU KOJJIUPHUII Kepak: 24-2=14. Jlactimabku
TapMOKJIAPUHU Xap WMKKaja XOCT OWjaH OMprajvkaa TapMoKjIapra aXpaTull Y4yH
XOCT KHCMHUJIA 2 GUTHH KOJNJMPHUII Kepak: 2°-2=2. JlacTaabKi TapMOKJIAPHHHI Xap
oupuna 100 Ta acocuil KOMIIOTepra aXpaTHII YYyH XOCT KUcMHIa [ OWUTHU

KOJITUPUII Kepak: 27-2=126.

Bapuant 3ananue | 3ananue 2
1 46, 5 2, 16, 267
2 9,91 2,90, 178
3 70,4 2,20, 235
4 7,69 2, 19,333
5 58,9 2,96, 151
6 41,5 2,62,473
7 51,12 2,61, 398
8 68, 3 2, 50, 300
9 6, 94 2,76, 308
10 69, 9 2, 81,416
11 2,37 2,20, 352
12 73,8 2,21, 144
13 84, 4 2, 47,294
14 88,9 2, 25,440
15 54,7 2, 86, 180




XHCOOOTHUHI Ma3MYHH:

JlaGoparopus uirra TONImpuK.

bepwiran:

Tapmoxk 10.H.0.0 / 16

H - BapuanTHUHT cCOHU. BapraHTHUHT pakaMu TapTUO pakaMura TYFpU Keiau.
Kypnan pyiixatu Oyitnua.

Bapuantunrusra kypa Kyiuaaru BazudaaapHu OaxapHuiil 3apyp:
1. TapMOKHM MabiayM OHp TApMOKOCTUTa aXXpaTHHT (OUPUHYM 5 TapMOKOCTHHH,
XOCTJIAPHUHT JACTIA0KH aipecu AUANO30HIapH Ba KEHT SIIUTTUPHUII aJIpECiiapy).

2. TapMOKHM O€ITHIIaHTaH XOCTJIap COHMTa aXpaTuIl (OMPUHYH 5 TApMOKOCTHHH,
XOCTJIADHUHT JACTIa0KU apecy JUAINO30HJIapH Ba KCHT SIIUTTUPHIN afpeciiapH).
Xap Oup TapMOK YYyH TapMOK MaH3WIH, MaBXyJ OYIraH XOCT aIpeCHUHHHT
MKKWJIMK Ba YHIMK CAHOK CUCTEMAaJIapuJiard KYpyHUIIN udoJaIaHUIIN KepaKk
Kangan 1.1 Bapuatnap.

Xucobot cudaruga, TapMOKHH TapMOKOcTwiIapra Oymum yayH XxI1SOG6-
KUTOOJIAPHU TaKJIUM 3THUHT .

V3-§3MHI TEKIMPHUII yIyH CaBOILIAP:
1. IPB4 maH3uIM KaH4ya OUTIaH noopat?
2. KeHr s TTHpUIT MaH3WId HUMA?
3. IP MaH3UJIHUHT TApMOK KUCMH HUMA?
4. |P-MaH3WIHUHT aCOCHUIl KUCMU HUMa?



JlabapaTropust mmm Ne 2

Maxajiuii TAapMOKJIap NPOTOKOJM Ba yJaapHUHT GyHkcusiiapu. Cisco
Packet Tracermactypunu ypranui

Makcan: Cisco Packet TracercumysiTopu OWIaH TaHUIIIHII

AcocHii TymryH4Yajgap: CUMYJISITOP, TapMOK TOMOJOTHSCH, Kaben TypH,
nuar, apr. Cisco Packet Tracer- cumynsrop, TapMOK TONOJOTHSICHHU SIPATHII,
CiSCO yCKyHACHHUHT MIILIANI CHMYJISITCHSICHHU CUHA0 KYPHIIL

IIpoToko/LIapHUHT MaKcaau

[Mporokomnap (mpoTokoiUTap) - MyailsilH aJOKaHW aMaira OIIUPHUIIHH
TapTUOra CoJlyBYM Koujajap Ba TapTUOMap Tymiamu. Mucon y4dyH, Xap KaHjau
MaMJlakaT JUIUIOMatiapu OoIlKa MamilakaTiap AUILUIOMAaTiapu OWiaH MYJIOKOT
Kuinmaa 0aéHHoMa Tysumaau. Kommiorep MyxuTuaa anoka Kouaanapu OUp Xuil
Makcajuiapra xuszMar Kwiaau. IlpoTokomnap Oup HeyTa KOMITIOTEpPIAPHUHT
TapMOKKa yJIaHUII1a Oup-Oupu OMiIaH MyJIOKOTra HMKOH OepaauraH Koujajiap Ba
TEeXHUK npoTcexypanapaup. [Ipotokon xakuna yura acocuil GUKpHH 3CIaHT.

1. Kynmna® mnpoTokomiap MaBxXyld. YJIapHUHT XamMMacH MYJOKOTHHM amalra
OLLIMPHIIJIa UIITUPOK 3TCA-1a, Xap OMp MPOTOKOJ TYpJiM Makcajjapra 3ra, Typiau
Bazupanapuu Oaxkapaay, y3 ad3aniukiiapy Ba YEKJIOBJIApUra Jra.

2. Iporoxommap OS| momenuHuHT Typiau mapaxanapuna unuiaiam. [Iporoxon
byHkTcusnapu y (aonausT opuTaéTraH napaxa OwiaH OenrminaHaad. Macainas,
0ab3u mpotokos PU3MK KaTiamia HIUIaérraH Oyiica, y HakeTJIapHU TapMOK
ajanTtepu KapTacuJaH Ba yJapHMHI TapMOK KaOeiaura KUPUTUIMIINHU
TabMUHJIAWIN.

3. bup Hewa mpoTokoutap Oupranvkaa WIUIAIIM MyMKUH. By mportokon med
atamagurad €ku TymnaHrad. Tapmok ¢yakrcusuiapy OS| mopenuuuHr Oapua
Kariamjaapu Oyiinya TaKCUMJIAHTAHJIUTH cababiid, MPOTOKOJUIAp MPOTOKOJIU
CTaCKMHUHT TypJid Japaxkanapuaa Oupra unuaiau. [IpoTtokomiap TymiaaMmuaaru
napaxkanap OSI| MomenuHUHT Japaxkanapura TYFpu Kenaau. bupranmmkna,
OPOTOKOJUIAp  TYIUJIAMHUHT  (YHKTCHsUIapM Ba  HMMKOHUSTIAPUHU  TYIIHUK
TaBcU DIk IH.

IIpoTOKO/IAPHUHT MIILJIAIIN

TexHuK )XMXaTnaH TApMOK OpPKaJIM MabJIyMOTJApPHHU Y3aTHIL, Y3 KOMAAJIApU
Ba IMpoTceaypajapu €KUM MNPOTOKOIM OuilaH KeTMa-KeT Oup Karop KeTMma-
KeTiaukiaapra  Oymuuamu.  Mynpait  kwimb,  MyalisH — XapakaTJIapHUHT
OaXkapuJIMIINIA KaThUI KETMa-KeTIUK CaKJIaHa/IH.

10



bynman Tamkapu, ymoOy xapakamiap (Oockudwiap) Xap Oup TapMOKIard
KOMITIOTEpZa OWp XWJI KeTMa-KeTJIMKAa Oaxkapuiuimd kepak. HOGopyBun
KOMITIOTEpAa YIIOy XapakaTiap FOKOPHIAH IacTrada Ba Makcaj KOMITIOTepa
HacTaaH I0KOpHra Kapab amajra OIIHpUIIaIH.

KO6opyBuM — KOMIIOTEP

KOGopyBur KkOMITIOTEp TIPOTOKOJNTa OWHOAH KyHHaard Xapakatiap
Oakapanu:

* MabIyMOTJIADHU OJOKMPOBKAJAIITUPWIraH MPOTOKOJJIArU MaKeTIap neod
HOMJIAHTaH KMUYUK OJIOKJIapra akpaTa/iu,

. Kabyn KUITYyBYH KOMITIOTEP MabJIyMOTJIAPHUHT y YYyH
MS'/JDKaJIJIaHFaHJIHFI/IHI/I dHUKJIaIK Y4YYH IIaKCTra MaH3WJII MabJIyMOTIIAPpUHHU
Ky I1aIu,

* TAPMOK aJlaliTepy KapTacuJaH Ba KEHUH TapMOK KaOelu OpKaJld y3aTHII
Y4yH MabJIyMOTJIADHU TaU€pIIanin.

KaOysn1 kui1ryB4H KOMIIOTEp

Kabyn kuiyBUM KOMIIOTEp MPOTOKOJTa OMHOAH XYAAM IIyHAal amasiapHU
Oakapanu, JTeKuH (akaT Teckapu TapTrbia amayra OIIMpPIIaIN:

* TAPMOK KaOeluaaH MabIyMOTJIap NaKeTIapUHU OJaH;
* TAPMOK aJanTepu KapTa OpKaJu MaKeTIapHUu KOMITIOTepra yTKazaiu,

* TYIIaMJilaH F00OPYBYM KOMITIOTEp TOMOHHUJAH KYIIWJITaH Oapya Xu3Mar
MAabJIYMOTJIAPUHU YUUPAIH;

* MaBJIYMOTJIAPHU TMaKeTJIapJaH HycXa KY4YUpHuIl - Oy MabIyMOTIApHHU aci
MabJIYMOT OJIOKUTA OUPIAIITUPHIII,

* yiiOy MabIyMOT OJIOKMHHM JlacTypra doigananaaurad ¢popMarra yTKazau.

KOGopyBuM KOMIIOTEp Ba MaKcaUld KOMIIOTEP XaM TapMOK OpKalH KelraH
MabJIyMOTIap 0OOpUiTraHjapra MoOC KEJIUIIM Y4yH Xap Oup HIIHU XYIAH LIy
Tap3aa OakapuIIH Kepak.

Mucon ydyH, MKKUTa TPOTOKOJ MabIyMOTJIApHM NakKeTiIapra axpaTuo
Typagu Ba MabiyMmMoT (Makemiap KeTMa-KeTJWTH, CHHXPOHHM3AaTCUsl Ba XaTo
TEKIIMPYBH) OYiinya Kymmmica, ymoOy HpOTOKOJUIApJaH OWPUHHU HIILIATaJUTaH
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KOMIIOTEp OOIIKa MPOTOKOJIM OYiraH KoMIoTrepra MyBapGakusTIN YIaHUIITA
KOJIMp dMac .

MapmpyTnsaTcnﬂ.naHazmraH Ba MapmpyTn3aTcnsmaHMaimnraH MMpPOTOKOJLJIAD

80-limnnmapHuHr ypramapuraya MaxaUIMid TapMOKJIAPHUHT aKCapusITH XaB(PCH3 XO0Jarra
KeNTUpWIAM. Yiap OuTra OYnuM €ku OMTTa KOMIAHMAra XMU3MaT KypcaTauwiap Ba KamJlaH-Kam
XoJutapa HMpruk Tu3umiapra oupnamauiap. bupok, JIJAHnap rokopu napaxkagari puBOKIaHUII
Jlapakacura 3TraHujia Ba yJiap YTKas3raH THXKOpAaT MabJIyMOTIApUHHUHT Xaxmu optau, JIAHnap
HUPUK TapMOKJIap TapKUOUI KHCMHUTa alIaHaH.

MyMkuH Oynran MapupytiapAaH Oupura Oup JIOKaJl TapMOKAAH MKKHHYUCHTA y3aTWIITaH
MabIyMoTiIap HyHantupwiaran aed aramamu. Kym mapmpytiap 6Vitnad Tapmokiap ypracuaa
MabJIyMOTJIApHU Y3aTHIIHU KYJUIa0-KyBBaTJIaiAUTaH MMPOTOKOJIApra MAapIIPYTIU MPOTOKOILIAP
ne6 HoMIaHamM. MyHanTMpuiaraH mpoTokoiiap GMp HeuTa MaXalUIMii TApMOKIApHHM IoGal
TapMOKKa OMpIIalITUpUII Y4yH (oiiladaHuIrania yJIapHUHT poJid MyHTa3aM ycub OopMoKaa.

Kyn napaxanu apxurekTypajaa npoToxKoJuiap

Tapmokiaa Oup BakTHUHT y3uAa (aonusaT OpUTaguraH Oup HeuTa
IIPOTOKOJUIAP KyWHUIaTh MABIIyMOTJIAPHU TaKIUM 3TA/IN:
e Taléprapiauk
e  y3aTHII
e KaOyn KWIHIII
e OXHUpIH Xapakatiap
Typin NpOTOKOJITAPHUHT MILK HU30JAPHU €KW TyraTWiMaraH OUTUMIIapHU

Oaprapad 3Tl y4yH MyBO(QUKIAIITUPWINIIN Kepak. by aapaxkanapra 0yiuHuoO,
APUILHUII MYMKHH.

IIporoxkosiap creku

[IpoTtokon TYyrmiaMu NPOTOKOJIAPHUHT OUpUKMacuaup. Xap Oup KaBaT
anoka (YHKTCHSUTApUHHU €KW YHUHT KyWH THU3UMJIAPUHU OOIIKApHIN YIyH TYpJId
XWJI MPOTOKOJUIAPHU Oenruianau.

Xap Oup gapaxkana y3ura Xxoc Kouaaiap MaBxkKy/I.

Awmanuii | Uautcuanuzarcus €ku CYpoBHU KaOyJl KUJIHIII

[TakeTra ¢opmariami, KypcaTuil Ba mudpiaam MabIyMOTIapUHH

Taxoum >THm | .,
AKIM 3 KYIITUTIT

[Taker y3aTuiaran MOMEHT/AaH Oonutad Tpaduk Xakuaa

Ceanc o
MabJIyMOTIApHU KYIIIHIIT

Tpancnopr | XaronapHu KaiTa HIUIAII Y9yH MabJIYMOTJIAPHU KYIIUII

HaKCTJ'Iap y3aTUJIMII KETMA-KCTIIUTUAA MMAKCTHUHT JKOMJIaIran

Tapmok | .. N
VpHH XaKuaa aipeciii MabIyMOTIAPHHU KYIITHIIT

ﬂ06aBHeHI/IC I/IH(pOpMaI_[I/II/I I TIPOBEPKU OIIMOOK U HoATOTOBKA

Kanan
JAHHBIX HJIA nepe)]atm 10 (1)I/ISI/I‘IQCKOMY COCANHCHUIO
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®usuk | [Iepenava makera Kak mMoToka OUTOB

OSI| Monenumaru gapaxanap CHHrapu, CTACKHHUHT IMACT Japakaiapd TYpJIu
uIiad YMKapyBUWJIAp TOMOHHUJIAH HILIA0 YHMKAPWITaH YCKYHAJIapHHUHT ¥3apo
TAbCUPW YUYYH KoWaalapHu TaBcudmaiiau. IOkopu mapaxkamapma MyJIOKOT
CeCCHsUIap YTKA3WI Ba WJIOBAJIAPHHM TAJIKWH KWIMII KOHWJAjJapy TacBUpJIAHAJIH.
by napakanap kaHuaiauk Kopu Oyica, Oy Basudanap Owran O60riIMK Basudaiap
Ba BasuQanap KaHJaIMK MypaKkKaOiamaiy.

AMaJIM| IPOTOKOJLVIAPH

Hactyp mpotokomapu OS| MonenwHWHT IOKOpPH Japakacuaa HILIAkIu.
VYnapHuHr y3apo MyHocabaTiIapy Ba MabIyMOTIap aJIMalllMHYBUHU TabMUHJIANIN.
OHT MaIIXyp JACTyp MPOTOKOJIH:

* ATITIC (wirop mactypiaH gactypra ouj xabapiainryB) MIBM-ra acocan AC
/ 400® na nnutatunaaurad neep-to-neep CHA nporokomnw;

* ®TAM (Pune Tpanchep Accecc ann MaHaremeHT) - (aiyuiapra KAPHII
yuayH OSI| mporokony;

* Xankapo 351ekTpoH noura anmamuHysu yuyH X.400 - SSITT nportokoinu;

* X.500 - 6up Heuta TU3uMAa (aitn Ba karamor xumariaapu yuyH SSITT
MPOTOKOJIH,;

* SMTP (oamuit mouTa y3aTuIll IPOTOKOJIN) - 3JIEKTPOH MOYTa AJIMAIIMHYBH
yuyH MHTEpHET NMPOTOKOIIH;

 FTP (¢daiin y3arum mnpoTokosn) - ¢ain y3atuim ydyH HHTepHET
POTOKOJIH;

* SNMP (omauit TapMOKHM OOIIKAPHII MPOTOKOJH) - TAPMOK Ba TAPMOK
KOMITOHCHTJIAPUHH Ky3aTHIll yudyH IHTEpHET MPOTOKOJIH;

* Telnet - macodasuit xocTaapra KUpHUIl Ba yjaap OyindYa MabIyMOTIapHH
KauTa uuuiam yayH MHTepHeT npoTtokoiy;

* Microsoft SMB ¢ (Cepsep xabap Giokaapu, cepBep xabap OokjiIapHu) Ba
MIKO3J1ap Kabykiapl €ku Kaiita HOHIeHANpUCHIIED;

* Hosemn-gan NSP (Novell NetWare Core Protocol) Ba Muxko3nap KoOuru
€KU peaupecTop;
Apple Talk® - Amrute TapMOK MPOTOKOJUIAPH TYTIIIAMH;
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 AFP (AmmieTank Tynaupuimn TpPOTOKOIU) - AIMUle-AaH OJMHTAH
daiimnapra MacodanaH yJIaHHII IPOTOKOJIH;

* DAP (Data access protocol) - JECHeT Tapmokiiapu ¢aiuiapura KApHII
IIPOTOKOJIN.

TpancnopT npoToKoJLIapu

TpancmopT  OpOTOKOUIApUM  KOMIIIOTEpJAp  ypTacugarn  MYJOKOT
CECCUSUIapUHM KYJIa0-KyBBaTJaWAu Ba ylap YypTacula HIIOHWIM MabIyMOT
aIMAlIMHYBUHM  TabMuHIaiau. OMMaBUiA  TpaHCHOPT  MPOTOKOJUIApUTra
KyWHIaruiaap KUpaJin:

* TCP (Erkasum bomkapum [IpoTokonu) - MabIyMOTIApHUHT KagoIaTiu
sTKa3u6 Oepwmiy yayH TCP/IPnporokonu;

* HoBemgan onuHran napyanap MaxMmyacura OYJIMHIaH MabIyMOTIap YUyH
IPX/SPX mporokomn SPX xucmu (Internetwork Packet exchange/ Sequential
Packet exchange); HWJIunk - Microsoft Tomonunan IPX / SPX npoTokonuuu
ama’ra OLIUpPHIL,

* NetBEUI [NetBIOS (Network Basis Input/ Output System)
KeHrauTupwirad ¢oigananyBun untepdeiicu] - kommorep Tapmokka (NetBl1OS)
CeCCUsUIapHM YpHaTaaud Ba IOKOpU KaTjamyiapra TPaHCHOPT XU3MaTJIapUHU
(NetBEUI) oepanu;

* ATP (AnmneTank xypHanu 0aéHHOMAcH) - ATITUIE al0Ka Ba MabJIyMOTJIap
y3aTHII CECCUSITAPUHUHT POTOKOJUIAPH.

TapMok nporokoJIapu

TapMoK mpoTOKOJIApH aJlOKa XU3MATJIApUHU TaKIUM JTagu. YOy
OpoTOKOIap OMp Heua TypJard MabIyMOTJIapHM  Ha30paT  KWIaJIu:
aApECIAIITUPHUIL, MapUIPyTJIAlll, XaTOJApHU TEKIIMPUII Ba KaWTa TOMILHUPHUIIL
tanabnapu. Tapmok mporokomutapuna Ethernet éku Token Ring kabu myaitsu
TapMOK MYXHUTJIapuJa ajokKajap Y4YyH Koujanap OenrujiaHagud. ODHI Malixyp
TapMOK MPOTOKOJIIapHUIaH OUpH:

* IP (MuTepHeT npoTokomu) - nakeriu y3arui yuyH TCP/IPiiporokonu;

« IPX (Internetwork Packet exchange) - mnakeTnapHu y3aTHIIl Ba
nynantupum yayn HerWape koMnaHUsSICHHUHT TPOTOKOJIH;

* Nwlink - Microsoft romormnman IPX/SPX mpoTokoIuHN amalira OIMIMPHIII;
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* NetBEUI NetBIOS ceccusinapu Ba unoBanapu y4yH MabIyMOTIap Y3aTHII
XM3MaTJIAPUHH TaKAUM 3TYBYH TPAHCIOPT MPOTOKOJIH;

* DDP ([ararpam etka3u6 Oepui 6aéHHOMacH) - Anmute Tank-MabIyMOTIIap
y3aTHII TPOTOKOJIH.

IIpoTokoa crangaptiapu

OSI momenmm xap Owmp mapaxkaga Kailcu TPOTOKOJUIAPHU — KYJIIAI
KepaKJIUTHHU aHWKJIamra épaam oepaau. Typim unniad YukapyBUMIAPHUHT YIIOY
MOJIeNITa MOC KeJIauraH MaxCyJoTJIapu Oup-Oupu OniIaH TYIUK MYJIOKOT KUJIHIIN
MYMKHH.

ISO, IEEE, ANSI (Amepuka Mwmwumii Crangaptinap Wucturytun), SSITT
xosupru  UTY (Xankapo TenekommyHukarcusiap MrTtudoku) Ba Oolika
cTanfapTiaamTupuin Tamkuioraapu OS| MoaenuHuHr 6ab3u Japaxkanapura Moc
KeJIaJIUTaH MPOTOKOJUTAPHU UIILTa0 YUKIuiIap.

Cisco Packet Tracer- cumyinsaTop, cu3ra TapMOK TOIOJOTHSICH, YHH CHHAO
KkypcaTuHr Ba peast CiSCO yCKyHACHHHUHT MIIUTAII CUMYJIATCUSICUHU KYPHUHT.

JactypHuHr ymymuid kypunuim 2.1-Pacmaa kypcatunras.

% Cisco Packet Trac .

Edt Optons  Vew TJools Extensions  Mep

Tall SIS0 0,00 8me

New Cluster

wct Set Tiled Background

Viewpost

Tume: 00:24:45 l Power Cycle Devices FadrForward Time

4 Fire Last Status  Scurce Destinatior i
- = N
— el B S S S # | D soenreo -
8 Rowters 184} AL Jaa0eM MedieM | 3851 New Delete d
" ¢ s 3 ¢ “ ' Mloggle POU List Window
‘

26521 XM

2.1- Pacm Packet Traceraunr acocuii oHacu

1 lacTypHuHT acocuid oifHacu
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2 Acocuii MeHIOTa KUPHII yYyH UKOHKAaJap

3 MaHTHuKu# Ba )KUCMOHUI TypJlard KaJIuT

4 JIaCTypHUHT HIILJIAII MalIOHU

5 CuMynarcusi BAKTUHUHT TE3JIalTUIIH

6 bapya TOMOJOTUSHU YUUPHUIII Ba YIUUPHUIIT

7 Tonosyorusara Kyuuiaaurad KypruiMaHu TaHJIall
8 Tammam yuyH KypuiMa TypyxJapu

9 Ac6obmapman QoiimamaHut

10 CumynsaTcust €ku peai BaKT PeKUMUTa YTHII
11 SlpaTtwiran nakeTaapHu OOIIKAPUII YIYH OMHA

TomosnorusiHu sipaTuill y4yH KypWIMaJIapHU W KOWHUra YPHATUILIMHTU3 Ba
KEpaKJId TypJlark KaOeJUIapHH YJIallnHTU3 Kepak.

Cisco Packet Tracer-garu Kypuiamanap Kyiugarmiapaap:
1. Routerc;

2. Kagutnap (kynpukiap, mry )ymiiaaaH);

3. XocTiap Ba TakpopaH,

4. Oxuprd KypwiMajiap - KOMIIOTepiap, cepBepiap, mnpuHtepinap, |P-
TenedoHnap;

5. Cumcu3 Kypuiamanap: KUpUIIl HyKTajdapyu Ba CUMCH3
Router;
6. bormka kypunmainap - Oymnyt, JICJI-Mozem Ba kaben MoieM.

Yoy kypunManap ka0esnapra yinanrad oynumu kepak. Kaben typnapu 2-
JKaZBayaa KypCaTHUJITaH.

XKanpan 2 Packet Tracer-ma kabe/utapHUHT TypJIapyuHHU KypcaTau.
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Tun kabens Onucanue
KoHconbHOe coequHeHHe MOMKET ObITh BBIMOTHEHO
‘ mexay [IK u mapmpyruzaropaMu WIH KOMMYTaTOpaMu.
| L. JlanHoe coequHeHHe HeOOXOAHUMO IS MOJKIHUEHHA K
Console o0Opy/IOBaHHIO HAMpAMYK), B TOM 4YHCIE M s
peIBaApPHTEILHOH HACTPOHKH.

JtoT THN KalenA SBIAETCA CTaHIApPTHOI cpenoi

/‘ nepenaun Ethernet nns coenuHeHHs YCTpOICTB, KOTOPHIii
| A (yHKIHOHHpYeT Ha pa3HelXx vypoBHAX OSIL. Dro
Copper Straight- CUMYJISMA Kalelss THIA «maTd-Kopa», Iae ¢ 000HX
through CTOPOH KOHHEKTOPHI 06KAThI 110 OTHOMY CTaHAapTy S68-

B.

Otor THN Kabens #ABIAAETCS Cpefoil  MepeaauH
— Ethernet nans  coemMHeHus  YCTpOHCTB,  KOTOpEHIE
A ‘ (DYHKIHOHHPYIOT Ha oOJuHakoBbIX ypoBHAX OSI. Dto
Cﬂpper: Cross-over | CHMynAumMa kabens Tuma «KpoccoBep», Te ¢ 000MX
CTOPOH KOHHEKTOpPBI 00KaThl MO pa3HbIM CTaHAapTaMm
568-A ¢ o/1HO# cTopoHBI H 568-B ¢ 1pyroli cTOpoHEL.

/' ‘ OnToBoNOKOHHAA ~ cpeJa  HCMONb3yeTcad A
= COeIMHEeHHA MeKITY ONTHUecKUMH mopTtamu (100 Mb6ut/c
Fiber unn 1000 M6ut/c).

L

CoenuHeHHe uepez Tele(OHHYHD JMHHK MOMKET
! OBITE OCYILIECTBIEHO TOJIBKO MeXIy VCTPOHCTBAMH,
Phone HMERIIHMH MOJIEMHBIE [TOPTEI.

“r

| KoakcnansHas cpela HCIMONL3YETCH A COCIHHEHHA

Coaxial MEXIY KOAKCHAIIBHBIMH IMOPTAMH.

CoenuHeHHs uepe3 MocjeJ0BaTelIbHBIE TOPTHI,
P . 4acTo MCNoab3yroTes s cBaszed WAN. [Ina HacTpoiku
99' | 5 | TAKHX coeTHHeHHH Heo0XoauMo YCTAHOBUTh
Seriﬁl DCE and DTE | CHHXpoHm3aiuio Ha ctopoHe DCE-ycrpoiictBa. CTopoHy
DCE moHO onpeaenuTs Mo MajJleHbKOH MKOHKE “‘4acoB™
psIOM C OPTOM.

CHUMYISTOPHUHT UIIMHU KYpUO YMKUHT. BU3 UKKHUTA IAXCUIl KOMIIOTEpAaH
Ba MapKa3/JaH TOMOJOTHUIHY spaTamMu3. KypuimMa MabiyMOTIIApUHU MUC-TEKUC
KabeJ1 OuyaH yJaHr.

g—n- =

’ pru— )
PC-PT Hub0 PC-PT
PCO PC1

bu3 wangaru maxcuit kommroTep cuMmrecuHu 6ocamus, MacalcTl €pnurura

yrunr - IP-Configuration Ba yuu Pacm 21a kypcatuirad tap3ja CO3JIaHr.
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IP Configuration
IP Configuration

) DHCP @ Static

IP Address 192.168.1.1

Subnet Mask 255.255.255.0|

Default Gateway

DNS Server

IPv6 Configuration
) DHCP () Auto Config @ Static

IPv6 Address

Link Local Address FES0::201:42FF:FES6:ED96

IPv6 Gateway

IPvw6 DNS Server

Pacwm. 2.3 - IP maH3wivHM co3naili

Xyaau myHAad, uKkuHuYd KommroTepHu 192.168.1.2 man3wimu OusaH
Oenrmnam opkanu cosnanr. Ilynman cyur, Packet Tracernun cumyssTcus
pexxumura yTkasuar (2.4-Pacm)

>

Selatiod Panet X
Event List
Vis.  Time(sec) Last Device AtDevice Type

< n | ’
Restsmion] 0 covrvosey  Cmzsiize S

Play Controls e
[ Bak |[Auto Capture /Play|[Capture / Forward]

Event List Filters - Visible Events +ﬂ

ARP, CDP, DHCP, DNS, DTP, EIGRP, HTTP, ICMP, OSPF, =

e Lﬁ
G5

e/P Capture/Forwarc | Eventlist | Simulation

PacMm. 2.4 - cumynsaTcus pexxumMu
OuinTpHM TaxpHpiaml TyrMadyacuHU OocuHT Ba ¢uirpiapHu Pacm 2.5 ra
OMHOaH YpHATHHT.
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|¥] ARP BGP copP

I~] DHCP | DNS DTP

" EIGRP ] FTP H.323

=] HSRP [F] HTTP =] HTTPS

%] ICMP | ICMP6 IPSec

I7] 1SAKMP [ LACP NTP

{7] OSPF | PAgP POP3

{7] RADIUS RIP 1RTP

7] sccp | SMTP SNMP

7] ssH 7] sTP SYSLOG

;” TACACS TCP 1 TFTP

|| Telnet || upp VTP

‘ V! Show All/None
[ Edit ACL Filters ]

Pacm. 2.5 - ®untpHu co3mamr

CyHrpa cu3 oaauMii MAaKETHU >KYHATUIIHM TaHiaiicu3, YHr acOobiap

naHeIuaaru €MUK KOHBepT OninaH kypcaruiaam (2.6-Pacwm).

Jre [ Play IICapture / ForwardJ

Pacwm. 2.6 - opouii TYIIaMHU TaHIIAII

Enuk KOHBEPTHH TaHJAaraHAaH CYHI, KCHUH FOOOpPYBUHMra KOMIIIOTCPHH
OOCHHT.
KaOyn KuinyBUM WUKKUHYM KoMmIioTepaa. VKKM IMakeT SHAW OMpHUHYMCUTA

ISMP
MPOTOKONM OpKanu roOopwiraH xabap, ukkuHuucu APIl mporokomnu opkanu

SKAH OJKAaHJIWTMHUA yHyTMaHr kommworep (2,7-Pacm). burra maker
100opuiran xabap. CUMynsSTCUSl MaHETUAAard BOKealap pyWxaTu MakeTIapHUHT
Kaiicu Oupu ISMP mpoTtokonm opkaim y3aTuiarad XaOapHH akC ATaJW Ba KaWch
oupu APII npoTokosin opkanu 0OOpuIrad xabapHu aHuK Kypcatud oepau.

PC-PT
PC1

Pacm. 2.7 - IlakeTnapau F00OpHUII Y9yH HaBOAT
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Keliun cumynsaTcus maHenw waupard ABTO yuoiam / YUupuin Tyrmacura
OOCHILIMHTU3 KEpaK OMHAHUHT YHT TOMOHUAA. bapya nakernapuu myBaddakustiv
ro0opunaan cyHr 6u3 Pacmau 2.8 na xypcatunran Pacmra kypamus.

Simulation Panel @

Event List

Vis. Time(sec) LastDevice AtDevice Type Info -
0.002 Hub0 PCO AR B
0.003 PCO Hub0 ARP B
0.004 Hub0 pC1 Are B i
0.004 - PC1 icve [ ‘
0.005 PC1 Hub0 icve [ |
0,006 Hub0 PCO icve B
0.007 PCO Hub0 icve B

- 0.008 Hub0 PC1 icve 1B =

7 ;

[Reset Simulation /] Constant Delay Cal‘;g’g?g‘;s’

Play Controls

‘ Back [ Auto Capture / Play ] Capture / Forward

U Play (Hands Free) *

Event List Filters - Visible Events
ARP, ICMP

Edit Fiters Show Al ]

Pacm. 2.8 - Ilakernapau myBaddakusTian r000puIi

[Ilaxcuii KOMITIOTEp CUMIECUHU OOCUHT, EPJIMKHA OOCHHT.

N cronm, xeimH Oylipyk OyipykHu ouuHr - Comanna Ilpommnrt. Apm -a
Oyiipyrunu (Qoiinananu0, Oapr cronura Kapanr. Xynoca 4yukapudr. [luar
KOMaHJlacu OMJIaH KOMITFOTEPHUHT MaBXY/UTUTUHU TeKupuO, pean Bakraa 100 ta
OaiitHu 50 Ta makeTra FOOOPHUHT.

Tomuupuk

4 Ta KOMIIOTEPHUHT TOTOJIOTUSCUHU CO3JIAll, YJIapHHU Xy0 Ousian OoFjal Ba
CUMYJIATCHUSI peXUMHUIA Xap Oup KypwiMa MUHT-TIMHT, KOMITIOTEpHUHT AIrp-
YKaJIBaJIMHU KYPUHT.

XHCOOOTHUHT Ma3MYHH

Xucobot cudaruma, Packet Tracer-ma uiuraiigurad TOMOJIOTHSHH TaKIHM
STHHT.

Y3-y31MHHU TeKIIMPUII YYYH CaBOJLJIAP:
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1. ISMP Ba ARP OSI Tapmoru Mozenu KaHan qapaxkasa uiianm?

2. Cisco Packet Tracercumynsitopura Kanaad acocuil KypriiMalapHA
KYITUITAMHA3 MyMKHH?

3. 50 muHr cypoBrHU KaHmai robopamaH?

4. MeHn r0060pra MuHT Xabap XaKMUHH KaHAal KAJIUO OITUPUIITAM MYMKHH?
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Jladaparopust mmm Ne 3

OSI npoToko/u KaTjamjapu Ba yJaapHuHr Bazudanapu. Telnet
NPOTOKOJHUHHU CO3J1AII

Maxkcaau: acocuii Router koOnIuaTHHYU OJIUIII.

Acocuii TylyH4aJap: KoHcoa kabenu, MacodaBuii 3pkuH (oigananum,
acocuii coznami, Telnet, Tepmunan

®dusuk Jgapaxka - UKKWIMK Pacmpa TakaiuM STWIraH MablyMOTHU OHp
KypuimManaH (Kommrorepra) OOINKAacura y3aTHII YCYJIHHH Oeiruiaiinura
MOJICJIHUHT IIaCTKU KATJIAMH.

Ouzuk mapaxa Basudamapu TapMOKKa YyJaHraH Oapua KypuiManapia
amanra omupuiaan. Gu3Mk Aapaxka Ba3u(palapuHU KOMITIOTEP TOMOHHUAA TapMOK
ajantepu €KUM KeTMa-KeT MOpT OPKAJIM aMaira omupiaan. OU3MK gapaka UKKUTa
TU3UM YpTacuaaru (pUsukK, 3JEKTp Ba MEXaHUK MHTepdeiciapHu ¥3 uuura oyaiu.
®dusuk napaxara TETMIUIM TapMOK MHTep(elcH cTaHapT Typjapura ONTHK TOJa,
KOHCOJI CHMHM, CYHBUH HYJIIOII KaHAIM Ba XAKa30, MABIYMOTJIAp y3aTUII OMMaBUI
ax6opot BOSItanapu Kyiuaaru typiaapuau oenrunavau. B.35, PC-232, PC-485,
PXK-11, RJ-45ynarnunapu AYU Ba BHC. Kanan napaxka Kataamu TapMOKIapHUHT
Gu3MK Japaxkagard OWpraivkia HWIUIAIIMHUA TabMUHJAII Ba 03ara KeJWIIN
MyMKHAH OYJIraH XaToJapHU Ky3aTHII y4yyH MyJpkaianrad. ®Ousuk napaxanan
OJIMHAJUTaH MabJIyMOTiap OuTiIap OuiiaH udoaanaHaau, yIapHU paMKanap U4ura
KaMmpab orajau, yJapHH SIXJIUTIUK YUyH TEKIIUPaau Ba Kepak OyiraHaa xaTojJapHu
TYyFupiaiau (3apapiaHrad paMkKa y4yH Takpopuid cypoBHM PacmiaHThpanu) Ba
YHU TapMOK KaBatura ro0opaau. bormanuin xatinamu Oup €ku Oup HeuTa (HU3UK
Japaxa OwiaH y3apo TabCUp YTKa3ulll, Oy IMOBKMHHU OOIIKApHII Ba OOLIKAPUIIIN
mymkuH. |EEE 802 cnercudukarcuscu ymOy KaTiaMHH WKKU TMACTKH Japakara
axparagu: MAC (Menua KUpHITHE OONIKAPHIN) OMprajuKiaa )KUCMOHUN MyXHUTTa
kupumHu Taptudra conaau, JUJIC (MHrIM3 MaHTUKMN XaBoJia ajloKach) TapMOK
Japaxkacua Xu3Mar Kypcarand. Ymly mapaxaaard KamuTiaap, KYIpukiIap Ba
Oomka KypuiManap unuiaiau. by Kypunmanapia MKKUHYM Japa)kalldi MaH3WJIHU
uiratain  (OSI mozenumaru  mapaxa Oyiinya) unuiaTuiaaad. TapMoK —carx
(MHTIIM349a TapMOK CaTX) MOJCIU MabIyMOTIAp Y3aTHIN HYJIMHU aHUKJIAII Y4yH
MYyJDKaJUIaHTaH. MaHTUKUM MaH3WUIap Ba HOMJIAPHM JKUCMOHMM IIaxciapra
Tap)KMMa  KWIWIL, KUCKAa MaplipyTiapHu Oedruiamni, aJMallTHpPUIl — Ba
MapuipyTJiall, Ky3aTyB MyaMMOJIApUHU Ba TAPMOKJIATH ''TYCUKJIApHU aHUKJIAIITa
Machyaaup. TapMoOK Jgapaska MpOTOKOJUIAPUHN MaHOajaH Makcaara MyHaJTHPHII
MabayMoOTIapu. Ym0y mapakana wunutaigurad kKypuiManap (Routermap)
aHBAHABUW paBUINAA yYyuHUM jgapaxanu kKypwimaiap (OS|I  wmopenunaru

Japakagard pakam) ge0 HomulaHaaw. MOIEIHMHT TPaHCIOPT —KATJIaMH
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KYHATYBUMJIaH KaOyJl KWTyBUMTA MIIOHWIA MAabIyMOTIAp Y3aTHIIHA TabMUHJIIAII
yuyH Mmymkamianrad. Iy Owunan Oupra, HMIIOHWIWIMK Japa)kacd XaMm KeHT
yerapaiapja y3rapuiii MyMKUH. Y 3pja TYFpU KeTMa-KeTJIMKAAa MabiIyMoTjap
NakeTJIapHu MaH3WJI pakaMmura eTtka3ud Oepuin ¢dakar acocuil TpaHCIOPT
Basudanapan (TacAMKIAN XOJiJa MacajaH, MabIyMOTIap KOMMYHUKATCHS
(GYHKTCHSCH) TAbMUHIIAII Ba IPOTOKOJIAp OWIIaH TyraiiJiurad MpOTOKOJM Oyiinda
TPaHCHOPT KaTJIaMM NOPOTOKOJUIAp KyImjuad Japciap, CogyiiaHMi§ OMp Hedrta
MabJIyMOTIap OKUMJIApH, OOp TabMUHJIANI MabIyMOTJIAp OKUMIAPUHU OOIIKAPHILI
MEXaHU3MH Ba OJIMHTaH MabJIYMOTJIAPHUHT UIMOHWIMIMTUHUA TabMUHIa. Mucoi
yayH, UDP, Gup natarpam wuujgard MabiaymoTiap OyTYHJIUTHHHM HA30paT KUJIHII
YeKJIaHTaH, Ba YMyMaH MaKeTH MYKOTHUII AXTUMOJIN EKU MabIyMOTIap MaKeTIapHU
OJIMHTaH TAapTHOWHU IMaKeTiIapu Oy3uiuimmra Hycxa smac; TCP mapuanap Ba Ooup
TYIUTaMHUTa JOHa EMUIITHPHUINAA aKCHHYA KUPHO MabIyMOTIAp KaTTa KUCMHHH
CUHANPUO, MabIyMOTIAPHHU KalTa TapKATUIIK MyMKHWH OJIMHTAHJIATH €KW Ty OJIsHK
TapTUOMHU MAbIyMOTIap WYKOTaaAu €Ku Oy3miauimura Oapxam OepHlll, WIIOHUWIH
Y3IyKCU3 MabIyMOT Yy3atuil Oepaau. MOJAETHUHT ceccusi KaTjaMd —alloKa
CECCUSICHHUHT JaBOMUIUIMTMHU TabMUHIANAM, Oy miioBanap oup-oupu OuiaH y30K
BaKT JJaBOMHUJA Y3ap0 MYJOKOT KWJIMII MMKOHWHU Oepamu. By napaxka ceccus
Ty3uil / TyraTuil, axOoOpoT ajMailuil, Bazu(alapHU CHHXPOHHW3ATCHUS KHJIHII,
MabJIYMOTJIAPHU Y3aTHILI XyKYKWHU O€iruianl Ba apu3a TONIIUPMACIUK JaBpHIa
CeCCUSHU cakjiad TYpHIIHH Ha3zopaT Kuiaau. Tabcup 3TyBUW Kariam (TakIuMOT
KaBaTH) TMPOTOKOJ YTKAa3WII Ba MAbIyMOTIApHU Komjam /[ JIeKOIJIalTHH
TabMUHTARAN. TakaIuMOT Japakacuja JacTyp KaTjiamMuJaH OJIMHTaH apu3a
MypOXkKaaTJIapyd TapMOK OPKaJIM y3aTHIIl Y4yH (popMmatra ailiaHaayd Ba TapMOKJIaH
OJIMHTaH MabIyMOTIap JacTyp dopmarura aimananu. Ymoly gapaxana, CUKAITHU
| nexommpeccus €ku mmdpiaam / maposHU Xajd KWW, IYHUHTIEK, MaXaslldi
TapMOKJapJa KaiiTa MIUIAaHMACIMK Y4YyH OOIIKa TapMOK pecypciiapura
CYpOBIIapHU KaiiTa 0OOpUIl MyMKHH. TakIUMOT KaTjaMd ojaraa KYIIH!
Japakamard — MabIyMOTJIADHW — alJIaHTUPHII  Y9yH  KHAUPYB  TIPOTOKOI
xucobnmanaau. by Typnu-TymaH KoOMIOTep TH3UMIApHAa KYJUIaHUIAIUTaH
WioBaJiap OWJIaH OYMK-OIIKOpa Tap3fa aJMalluill UMKOHWHU Oepamu. Kypwum
napakacu (¢opMmarianl Ba KOJHU aWIaHTHpUIT WMKOHMHHM Oepaau. Komau
dbopmartnaniga UIOBAaHUHT MAHTUKUA WIUIOB OCpHUIT YUYH MabJIyMOT OJIMIIWHU
TabMMHJIAII YUYyH WIUIATWIAAU. Arap kepak Oyica, Oy napaxa OUTTa MablyMOT
dbopMaTHIaH MKKMHYKMCHTAa Tap)KUMaHW amalira OIIMPUINYA MyMKHWH. Bakummmk
napaxacu (pakar ¢popmaTiap Ba MabJIyMOTJIADHUHT HAMOMUIIM OUIaH sMac, 0aaku
JacTypiap/a UWIUIATWIAAWTaH  MabIyMOTIap Ty3wiIMalapu OWwiaH  Xam
myrymnaHaan. lyngait  xkunmb, 6-gapakanu  MablymMoTiap — y3aTWJITaHa
MabIyMOT/Iap TAIIKWI KWIMHHUIIMHYA TabMUHJAWIU. ByHUHT KaHgald WnuiamvHu
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TYIIYHUII YYyH UKKUTA TU3UM MaBXYIJIMTHHHU TacaBByp KuiuHr. bupu sbCJ/INC
KCHTaUTUPWIraH WKKWIMK KOJAWHU unuiatud, wmacanaH, WBMHuHT acocuii
Bepcusich OViMIIM MYMKWH, HMKKHHUMCH 3ca Amepuka crtangaptu ACCHUU
MabJIYMOT aJIMallyBU KOJIU (KYIMYUIMK OOIIKAa KOMITIOTEP MILIA0 YMKApyBUMIAPH
TOMOHHJIAaH WIUIATHIAAN). Arap Oy HWKKM TH3MM MablIyMOT alMAIlUII Kepak
Oynca, yHIa UKKU XU ¢popMaTAa MIUIANl Ba aIMAIMHYBHU amalira OUINpaguraH
HYKTau Haszapyap 3apyp. TakIMMOT Japakacuja amajra OUIMpPUIAIUIraH OOILIKa
GyHKTCHST MabIyMOTJIapHU MM (pramaup, 0y MabIyMOT y3aTUITaH MabIyMOTHU
pyxcarcu3 KaOyn KWIYBUMJIAPDHUHT OJMIIKJAH XMMOS KWIHII 3apyp Oynran
Xojulapja KyJUlaHwiaad. Ymly MyaMMOHM Xajld KWIHII YYyH, KYpHUHHII
Japakacusaru xapa€Hiap Ba KoJJjap MablyMOTIap aJIMalllUHYBUHU Oa’KapHUIIH
Kepak. Yoy gapaxajaa, MaTHIApHU CUKUO, rpaduK TacBUPJIApHU OUTTaZaH OpTra
Kyuupaaurad OOLIKa TapMOKJIAap MAaBXKy[, yJap TapMOK OpKalu Y3aTHIMILIN
MyMKHH.  Kypum  pgapaxkacupmarn — craHmapTiiap — TacBHpJap  KaHIau
TAaCBUPJIAHTAHJIUTHHA XaM Oenrwiaiau. Ymoy makcamnap yayH [IUCT dopmaty,
Kyuck/lpaw rpaduxa nacrypiapu oRASugarn MabiyMOTIapHHU y3aTUII YYYH
doitnananunaauran TacBup GopMaru MaBxyz. fAHa Oup Takaumor dopmatu - Oy
I0KOpY mHKcesuiap Ounan RASTepnu TacBupiiap y4yH HILIATHUIQJAWTaH STUKETIN
TUDOD Pacm daitn popmatu. I'paduk TacBupnap ydyyH HIUIATHIMILA MYMKUH
OynraH TaKIMMOT JapaXaCUHUHI KeWnHru crangaptd Kymma @ortorpadux
skcniepTiap ['ypyxu TomMoHMZaH wnuiad YUKWITaH CTaHAAPTAMD; KYHJAJIUK
doinananumga ymoOy crangapt Hadakar XKIIEIT ne6 aramamu. OBo3nu Ba
KuHOprIMIapHu MGOAATOBYM TACBUPJIAII Japa)kacujaru OOIIKa CTaHAapTiIap
rypyxu Mapxya. by cukumnm Ba rokopura 1 pakamuim Pacmu Ba y3aruin
craBkajgapu CJ[-POM Buueo, cakmam kojiam yd9yH unuiatuiaanurad [Iucrype
skcniepTinap typyxu MIIED cranmapt Kyuumb yrumpga toMoHupan wuiiabd
YUKWITaH MYCHKA pakamild BaKWJUIMK, 3JEKTPOH MycCHUKa ac0o0japu Y4yH
unrepdeiicu (Ear. Mycuka acoo0aup Jururan Interface, MUJIN) ¥3 nuura onaau
5 Mour / ¢, Ba KyuckTume - Makunrom Ba IloweplIC xkommroTepiap
UIUTAWIMTaH JacTypiiap Y9yH OBO3 Ba BUJEO dJIEMEHTIAp Tabpuduaiu cTanaapr.
Wnosa xaBatu (uioBa Kariamu) (oiiagaHyBUYM HIOBAJAPUHHHT TapMOK OWJIaH
UIIUTAINTa UMKOH O€pyBYH IOKOPHU KaTJIaMUIUP:

* WJIOBajapra TapMOK Xu3MaTiapuaaH (oigaianuIiTra pyxcar Oepain:

* (haiisiap Ba MabIyMoOTIIap Oazaiapura Maco(aBuii KUpHII,

* 3JIEKTPOH MOYTa MaH3UJIMHU F0OOPHIL;

* Pacmuii ax00pOTHH TOMIIMPUIITA MACHYIIND;

* apu3aJIapHU XaTojap Xakuaa MabIyMOT Oepay,

* TAKAUMOT Jlapakacura cyposiapHu Pacmitantupanu.
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Xakukui yckyHara ynanumr Packet Tracer-gma cHUMyNSITCHS —MECOJH
Epnamuaa kypub unkuiaau. by apaa anHukpok kypuHaau. Onaus Routerau coznai
Y9yH KOHCOJI KaOeldu OpKaJlM YHra YJIaHUIIMHTU3 Kepak. YOy cumMu Oup
toMoHuga cranaapt RJ-45konHextOpl Ba Oomika PC-232 6unan. Illynra moc
paBuiiia, Ou3 WypukHoMa yctuaaru ' KoHcon' ra yjaaHraH OMpPUHYM KOMIIOHEHT,
UKKHHYNCH - IIAXCUH KOMIIOTepHHHT KeTMma-ker moptura (COM 1). Routerra
yJIaHUII YYyH TEPMUHAJAA YJIAHUII YYYH MHUXKO3 Kepak. XaKUKUM amnmapar y4yH
ou3 [lyrTm nmactypuHm wmatamu3, Oy cH3ra KOHCOJ TOPT OPKAJIM YJIaHWINTA
uMKOH Oepanm, rmynunraek Telnet, CIII Ba Oomikamapra MacodaBuil KHPHII
npoTtokojutapu (3.1-Pacm).

ﬁ PuTTY Cenfiguration @
Category:
= Sgssinn Basic options for your PuTTY session
; TE"" I_.uglging Specify the desiination you want to connect to
] Emgjbnard Serial ine Speed
Bel COM1 5600
Features Connectiontype:
Window Raw Teinet () Rlogin () SSH @ {enal
Appearance
i Behaviour Load. save or delele a stored session [
i Translation Saved Sessions
Selction i
Calours Defauk Settings
L Connection - l Load ]
Data [ Save ]
Proogy
Telnet [ Delete ]
Rlagin
4 S5H
Sefial Close window on exdt:
Ahways Mewver @ Only on clean exit
About [ Open J | Cancel

3.1. Putty Configuration

bu3 keTma-keT yIaHWIIHU TaHJIaiMu3, OOINKa co3Jamaiap CyKyTAa
kosrauprnand. Kerina, CiSCO HypruKHOMA XOXHUIIK XOXHIIH OWIIaH maia0 0y1amu.

Packet Tracerma ynanummau cumyssius Kuium yayH 1 Router Ba xoHcou
kabenura yjgaHraH OWp IIaXCHUM KOMMIOTEpJaH KyHUJard TOIOJIOTHSIaH
dorinananamus (3.2-Pacm).
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F%. ' -.'Q

P —
1841 PC-FT
Router( PCO

3.2- tarmogq tapologiyasi.

Kelinnyanuk maxcuit kommiotepHunr o6enrucuan 00SIm kepak W cronu
Epnurura YTuHr Ba TepMmuHan-HU TaHiaaHr. CTaHIApT co3JIaMallapHU KOJITUPHUHT,
OK Ttyrmacuam Oocunr. Cisco RouterunuHr OyHpyK Kartopu CYpOBH OWIIaH
ouwirad (3.3-Pacwm).

e

e -—— -
I| Physical | Caonfig = Desktop | Software/Services |

T
Terminal

compliance with U.S. and local country laws. By using this product you
agree to comply with applicable laws and regulaticns. If you are unable
to comply with U.5. and lpeal laws, return this product ismediscely.

A suemary of U.5. laws governing Cisco cryptographic products may be foumd ac:
heep: //vww_cisen com/wwl fexport/eryptos/ ool facgeg _heml

If you require further assistance please contact us by sending email to
exportcisco . com.

Cisco 1841 (revision 5.0) with 1146288E/16384E bytes of memory.
Processcr board ID FIXO947I1EE

HMEal processor: part number 0, mask 43

i FastEthernet/IEEE 802.3 interface(s)

191E bytes of NVRAM

634E8FK bytes of ATA CompactFlash (Read/Writae)

Cisco I0S Scftware, 1841 Scftware (Cl84l-ADVIFPSERVICESES-M), Version 12.4{15)T1L,
RELEASE SCFTWARE (fc2)

Technical Support: http://www.cisco.com/techsupport

Cepycight (e) 1986=2007 by Cisco Systems, Ins.

Compiled Wed 18-Jul=-07 04:52 by pt_team

-—— Syatem Configuration Dialeg ---

| Continue with configuration disleg? [yes/no): |

3.3-Pacm- CLI Oyitpyru

byiipyk-naitn  untepdeiicu (CLI) marH Oyiipykiap KeTMa-KETIUTHHU
KUPUTULIHY ¥3 MUMra oyaau. byiipykiap Mucoiiapu KypcuB OusiaH €3usaiu.

BylipyKHUHT caTpusia Juajor peXUMHAA CO3JIaMajlapHU AaBOM JTTHPHUII
yayH cypoB ro0opuHr. KelinH cosznamra yTUHT. ABBajio, oaaui QoigaianyBuu
peKMMHIAH HMMTHE3NN QoigananyBun pekumura yrummmu3 kepak (EXEC
taptiOu). By sHabne Oyiipyru OwiaH amaira omwmpuiaaud. Yoy OyipykHU
KUPUTIaHUHTH3/IaH CYHT, OyipyK upoaacu> Oenrucuaan # oenrurada (3.4-Pacwm)

y3rapTupuiIranauruid kKyRASus.
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Bouter>enzble
Router$

3.4 —Pacm Byupyknune maxiugunu yzeapmupuud

Yy UKKM pEeXKUM CU3HHUHT YJIAHUIUIAPUHTU3 XAKUJard MabIyMOTIIAPHU
KYpHIll UMKOHUHH Oepajiy,

Routerna wmnuaiiaurad Typjid XWI MPOTOKOJ Ba XWU3MATJIAPHUHT XOJATH.
[IlyHuHraeK, TapMOKHUHI MYaWsiH TYI'YHJIAQPUHUHI MAaB)KYJUIMTHHU TEKIIUPHUHT.
Nmtuésnu dolimananyBun ymoOy MabIyMOTHH KYpHII Y4yH KYIPOK XYKyKjiapra
sra. KynuHua Oy pexxuM aAMUHUCTPATOPHUHT MABIYMOTIAPUHU KYpPHUILITa XU3MaT
kunagan. Coszn-pu y3raprupuin yayH Configure Terminal(3.5-Pacm) Oyitpyru
épaamua KOHPUTYPATOPHUHT PEKUMHU MaBXKY/I.

Router>enable
Routergconfigure terminal

Enter configuration commands, one per line. End with CNTL/Z.
Router{confiqg)$

3.5 — Pacm. Configuration pexxMMUHN KAPUTHIII
Magxya Oyipykiap pyixaTu OyiHpyk €paaMua KypcaTHIUIIg MyMKUHME?
(3.6-Pacm).

Router (config) ¢?
Configure commands:
aaa 2Zuthentication, Authorization and Accounting.
access—-list Add an access list entry
banner Define a login banner
boot Modify system boot parameters
cdp Global CDP configuration subcommands
class-map Configure Class Map
cleck Configure time-of-day cleock
config-register Define the configuration register
cXypto Encryption module
do To run exec commands in config mode
dotll IEEE 802.11 cenfig commands
enzble Modify enable password parameters
end Exit from configure mode
exit Exit from configure mode
hostname Set system's network name
interface Select an interface to configure
ip Global IP configuration subcommands
ipvée Global IPvé configuration commands
line Configure a terminal line
logging Mcodify message logging facilities
login Enable secure login checking
--More--

Xap Oup pekuM yuyyH UMKOHJIM OyHpYKJIap MaKMyd CU3HMHI Y3UHTHU3. Ba
Oolika pexumaa Oy OyWpyKjIap HIJIaMaciurd MyMKUH. DHabiie OydpyFUHUHT
ApMUHU €3UHT Ba KiaBuaTypajga TaO-uu OocuHr, Oyilpykiap catpu OyHpyKHH
TYnuK Oaxapamu. By, myHuHrAek, cu3 OyMpyKJIapHM Kyiia oJiMalicu3 JAeraH
MabHOHU aHrjaTaad, amMmMo Oy KucKapTMa OyHpyK KaTOpd TOMOHHJAH aHUK
TAIKUH KWIMHUIIA MYMKHH Oyica, OyHpyK €3UIIHUHT KHCKapTUPHWITaH
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Bepcusuiapuaan Gorgananuir. Mucon yuyH, UMTUE3NN (oNJalaHyBUH PEKUMUTA
yTum yuyH Ou3 SHaOie OyHpyFMHU KUPUTUIIMMM3 KEpak, JIEKUH Y3UMHU3HU
OMpUHYM MKKWTA OeJrd OWJIaH YEeKIAallMMU3 MYMKHH - 3H. Arap Tab Tyrmacunu
60SInca, Oyiipyknap TYIUK KYpUHMINTa KYIIMIagu - Exuimn. Arap ymoby HKKH
OenrvuHU KUPUTTaHIaH CYHT, HTEep HU OocuHT, Oy Oyilpyk HOEO Tap3na TaJKuH
yrunanu (Exumm) Ba 6axapunaau. Arap kamoa aHHK JaBoM dTMaca, Pacmuu 3.7 za
kypcatmiran Pacmna xypunmarus mymkuH. (3.6-Pacwm).

Router>en

Routerge

% Ambiguous command: "e"

Routerge?

enzkble erazse exit
Rcutertﬂ

3.7 —Pacwm. Slpumcu3s OyiipyFu 1aBOM STTUPHUIIHUHT KYTI TATKUHIAPH

bup rypyx E3WIIHMHI [aBOMHUIJIMTHUHU KYpUII y4yH OEITMCHHM KYWHII
KepakMu? OHTep TyrmMacuHu OocuHr. Macanan, Ou3 “e” xappuaaru Oapua
OylpyKIapHu KypuO unkamMu3. XyAad HIyHJaH, apanail OyHpyKJIapHHU TYy3UIIA,
OupuHYM cY3HM €3raHja, ou3 Oup OeNru KyHuImMMu3 MyMKUH? Ba OyHpYFU TaBOM

T MyMKUH (3.8-Pacm).

Routerfenzble ?
<0-15> Enzble level

view Set intc the existing view
<cr>
Routergenzble

3.8 — Pacwm. Byiipyk €3uiinu 1aBoM dTTHpHUIITA EpJiaM OEpUHT

daxkart <Cr> €3yBUHU Kypcak, OyHpyK caTpu Tai€p kaMOaHH KaOyJ KUJIHUII
Ba OOIlIKa HapcajdapHU KUPUTHUIL MIApT 3Mac. Yoy muconaa Cuz gapxoi sHadIe
OyHpyFMHM KUPUTUIIMHTA3 MYMKHH Ba €3WIIHA JaBOM OTTUPHIIMHTH3 Ba
KyprHHIIHY EKAIIMHTUA3 MYMKHH.

Routeraunr acocwuii configurationcu unTepdeiicnapau co3nail, mapouIapHu
YpHATUII Ba yJIaHUUI JIMHUSIAPUHYU CO3JIAIIHM ¥3 HUKMTra OJIajIH.

KommrorepuuHr Tapmok  kaptacuHu Routermunr  FastEthernet  0/0
uHTepdeiicura ynam yayH OusHuHr Tomojorusmusra (3.2-Pacm) siHa OutTa cumu
kymamu3s (3.9-Pacm). YOy kabemnunr typu Cross-over OYiauiny Kepak, YyHKH
Router Ba maxcuit kommiorep OSI| TapMOK MOJEIMHUHI YUYHWHYM Japaxkaiud
KypuJIMaiapH.
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1841 PC-PT
Router0 PCO
3.9 — Pacm. Mkku xu kabenmad doigananrad TOMOJOTHS

Kypub Typrammmmsaek, Moc KeJlaauraH WHTepPEHc  SKUHUIATU
KypCaTKuwIap EHUK

Ku3ui, Oy ylaHWIl XO03upua WnrIaMaéTrad JeraH MabHOHHW aHTJIaTaju.
bynunr ca6abu, Router waTepdeiiciapu Kymuuiaurd CykKyT OVyimda Yaupud
KyHUITaH. ABBaJI KOMITFOTEPHHTU3HUHT TaPMOK KapTaCHMHHU CO3JIAITUHTH3 Kepak.
bynn amanra ommupum yuyH Desktop (Tabner) &Epnurunu, keiun |IP
Configypatuon (IP-Configuration) ra ytunr. Tapmok kapracuuu 192.168.0.2 / 24
IP man3winan Ba 192.168.0.1 numo3unm Genrmianr. Configypearop pekumuaa
FastEthernet 0/0 unTepdelicuau cosnai yuyH Kyiuaara Oynpykiaap €3uHr:

Router (config) #interface FastEthernet 0/0 - untepdeiic configurationcura
kupui Oyipyru. byiipykaunar xoxumm (config-if) # ne6 y3raprupunmy.

Router (config-if) #IP man3mmu 192.168.0.1 255.255.255.0 untepdeticra
Maxcyc |P-MaH3mIHM OeTUiIaHT.

Pytep (config-if) #description Kommntorep nnTepdericu Tabprdura yaaHHIIL.
Router (config-if) # no shutdown - unTepderican ékum Oyiipyru. Router (config-
if) #exit - yukuin uaTepdeiicu configuration pexxumu.

Xabap éxunrad, ukkuta 1uck RASkanpoBka

WNurepdelic ¥3 XonaTUHU y3rapThuprad xadapiaap Ba OU3HUHT TOMOJIOTUSIMU3
UIIUTA]TH.

JIMHK-5-YAHT'E/l: Wutepdeiic FastEthernet0/0, ¥3rapyBuan xosatra
kagap% JIMHEIIPOTO-5-YIIIOWH: MWurepdeiic FastEthernet0/0 nasiatHu
yaraptupradn byHu smmn  kypcatkuuinap Ba  MyBadgdakusTIM - KaBoOJap
TacIUKJIalau

[Tunr Oyitpyru (3.10-Pacwm).

Router>ping 1592.168.0.2

Type escape sequence to zbort.

Sending 5, 100-byte ICMP Echos to 192.168.0.2, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max

0/0/0 ms

3.10 —Pacm. [TuHr KOMaHgacCUHU OaXkapull HaTHXKAJIapU
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Enau Ou3 maposutapHu ypHaTamMu3 Ba HYPUKUYUMHHU PyXCaTCU3 KUPUIIIAH
XUMOSI KUjIaMu3. ABBajo UMTHE3IM (oilialaHyBYM PEXKUMUTa MApOJIHA YPHATHHT.
byHu xondurypaTop pexxuMuiaH UKKU OYHpYK OuiiaH OakapuIill MyMKHH:

Router (configuration) #enable password Cisco - 0y epma "Cisco” - Oy
IIapOJIHU YPHATAJIH.

Router (configuration) #enable secret 123456 - "123456" mnapoiauHH
Oenrumani.

Ymly wkkuta mnapoin oRASwumarn ¢apk XO03upru KypHUHHILIA KYpHO
YUKWJIAIA

Routeraunr configurationcu (3.11-Pacwm)
Current configuration : 537 bytaes
version 12.4
st yons i S ey gl
ne service password-encryption

hostname Router

enable se MmERZSH7PDx17VIMqaD3id4d3iJvVKE/

cret 5 S$1smE
enable password cisco

spanning-tree mode pVst
3.11 — Pacwm. XKopuwii configurationau xypur
[Tapon Oyiipyru Ousan OenruiaHrad mapos mu@piaHrad 3Mac Ba aHUK

MaTHAa cakjiaHaau. Maxduit Oyipyk OuiaH VpHaTWiIraH mnapoa mudpiIaHrad
PacMmpna cakyanajau Ba yHJaH WUIIOHWIHM Oynanu. Arap cu3 ymi0y UKKUTA MapoJIHU
Vpuatran OVncanrus, maxduii Oyipyk Ownan Yypuatunran "123456" maponu
YCTYHJIMKKA 3ra O0yiaanu. Ba Oy mucosmaru "Cisco™ mapomu Oekop 6ynaau. Cisco
HNOC onepaTcMOH TU3MMHAA MApOJ MHU@pIall XU3MaTH MaBXyl, Iy *KymilaJlaH
KypuiMaZa WIUaTHIaguran Oapya mapoiiapHy Mmu@pIalmMiu3 MyMKHH. By
Kyiimmgaru Oyipyk Owian amanra ormmpuiand. Router (configuration) #cepsuce
napoJ-mmQpiart

Ymby OyipyKHU KUPUTTAaHUHTHU3aH CYHT, apoi XaM mudpiaanud Koaaau,

ki yd9yH Tmapos Oyipyru ¢Epmammna VpHaATWIAIW, JEKUH Maxdwii
OYUpYKHM EKUIII OPKAJIK YPHATUIITAH MapoJl FOKOPH YCTYHJIMKKA dra Oyau.

Kelinn, BupTyan ajioka JHMHUACUHM cosjam - Telnet. P'IypHKHOMa
macodanan oomkapuin yuayH kepak. Router (config) #iaune Brii 0 4 - OupunHun O
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yrnanumHu coznadr. Router (config-line) #password class - tycuk “class™ Router
(config-line) #login - ayrentudukarcus cypoBUHU EKHUIII

dolinananyBuu
Enan mymkuH

Ennu Telnet mporokonm épnamuma Routerra y1aHUIIMHTH3 MyYMKHH.

IP man3un 192.168.0.1. Bynunr yuyH, maCyH, Pacm 3.12 na 6ynranu xabu

SAMUTAHIPUIMATLIIP.

Category:

[=)- Session
. ' Logging
(=) Terminal
- Keyboard
Bell
Features
(=) Window
Appearance
Behaviour
Translation
Selection
Colours
(=] Connection
Data
Proxy
Telnet
Rlogin
[+ SSH
“. Serial

Basic options for your PuTTY session
Specify the destination you want to connect to
Hast Name (or IP address) Port
192.168.0.1| 23

Connection type:
Raw © Telnet Rlogin () SSH () Segal

Load, save or delete a stored session
Saved Sessions

Default Settings

3.12 — Pacm. Telnet opkanu ynanur

Packet Tracer-ga, cu3 maxcuii KOMIIOTEpHUHT Oenrucuan O0OSImuHru3

kepak, Macalcrlne €pnufuHM YTUHT, OyMpyK UPOJACHUHU OYMHT - ByHpyKHUHT

cypaiu Ba Kyduaaru OyipyKHU KUPUTHHT
Kommrorep> Telnet 192.168.0.1
"CuHdu" napoauHu KUPUTUHT Ba HYPUKUYMHUA HA30paTAaH YTKA3UHT
koHco1 cumi (3.13-Pacwm)
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F

® pco EE—)

Physical Caonfig Desktap Software/Services

Command Prompt N X

command Line 1.0

. -Open

User Access Verification

3.13 — Pacm. Telnet opkanu ynaHuii

Xyanu uryHjaan, KOHCOJ OPKalIM YJIAHWIIHU CO3JIAIIMHTU3 MYMKHH, JICKUH
OyéH

[y O6wmnan Oupra, cu3 dakar OMTTa CUMHU OPKAIH YJAINIUHTH3 MYMKHH -
OWTTa yIaHWII CO3JIaHTaH.

Router (configuration) #aune koncoym 0

Router (config-line) #password 654321

Router (konduryparcuon) #login

JlabapaTopusi TONIUPUFH

Koncon cumu Ba Telnet npotoxonuaan ¢oiigananud Router omnan
YJIAHUIIHA CO3JIAHT .
XHCOOOTHHHT MA3MyHH

Xuco0oT cudaruaa, Uil OuaaH aJoKaHH HAMOWHII KUJIMHT
Telnet nporokosu.
Y3-y3MHU TeKIIMPUII YYYH CaBOJLIAP:

1. DHabe password OyipyFu HUMa Kujiaan?

2. ITpotokon Telnet épnamuma Routerra kanaai yJIaHuI MyMKHH?

3. CepBuce password oSHCpHNTHOH KOMaHJAacHJaH HHMa  Y4yH
doitnanmanunagm?
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Jlabaparopusi mmm Ne 4

Mag3y: |P nporoko/uiapu Ba yjapHuHr Bepcusijiapu. CTaTMK MapIIPYTHH
co3J1an

Numuar makcaau: [IpoTokomutapHy Ba yIapHUHT BEPCHUSCUHU YPTaHHII,
CTaTUK MApUIPYTHU cO3Jall OYinda KYHUKManapra 3ra Oy iuil

Acocuiil TymyH4Yajdap: MapupyTiall *aaBajil, CTATUK MaplipyT, Ky3aTyB

HNutepuer mnporokonu (HurepHer mnporokosm) TCP/IPcyskka yayH
UYHAITHpUIAIUTaH TapMOK KaBaTHU MPOTOKOIM XHucoOnaHaau. HWHTepHeET
TapMOFUra MIaXCUi KOMIIOTEP TapMOKJAPUHU OUpJAIITHpPraH MPOTOKON OVIau.
[TpOTOKOJIHUHT aXpajMac KACMU TApMOKHUHT MaH3wiH (1P MaH3WIMHU KYpUHT).

by opamuk Tyrynnapuma (Routermap) y3u opkaimy TapMOKHUHT Xap TYT'YH
ypracumaru MabiyMOT/Iap MaKeTIapHU 3TKa3ub OepyBuu, Oup Ttapmoruna |P
TapMOK KaTnamjapura Oupnamrtupaan. by OS| tapmox mMonmenu ydyH yduHYH
Jnapaxaiu npotokos cudaruga TacHuduanaau. |P mMaH3WwiIra MIIOHWIM HaKEeTH
eTKa3nO KadoyaT OepMmaian - XycycaH, IakeTjaapy 3apap 3TKa3wIHIId, (CU3 IIy
NaKeTH UKKU Hycxana Oop) Hycxa robopmiaran (Onaria mMKacTIaHTaH MakeTap
Yk kunuHaaM) €ku Oapya KeIMmaraH 5y Makcaauia, YAKUO KEJHIIH MYMKHH.
Kadonar xarocus naketu erkazud Oepuil, 6ab3u oMl Japaxanard MpoTOKOJIIap
taknud - OS| Mogenu TpaHCIIOPT KaTJIaMUHU - MacayaH, Tpancnopt cudaruaa IP-
unuratu6 TCP.,

3amonaBuii ntepuerna IPB4 Bepcusicu 4 1PB4 ne6 xam aranmagu. Xap Oup
TapMOK TyryHH, 4 cexusnu (4 Oaiit) |IP-maH3wim y3yHauru Ownan Oornuk |IP
MPOTOKONM Bepcusacu. by xonja, Kyld KOMITIOTEpiap yMYMHUM OoOILIaHFUY
MaH3WIM OuTHU Oupramrad. by OuT conu, 6epuiiraH KUYUK TApMOK yU4yH YMYMUH,
(-; TapMOK cuH(}p OKOPH TapTHOM COH TypyXHra KaJIpHSTJIapuHH KaTop
Oenrunaiiin Ba TapMOFH1a MaH3WIMHU TYTYH COHUHM Oenrunaiiau, suau CiHigcels
Wutep-Jlomann iynantupum unoiatuinaan A, b, C, unarapu umnaTuiarad MaH3uI
KOCMHK OYyIuMHu rokiaccam) Muku TapMoK HUKOOM 160 HOMJIAHTaH.

XO03Upru BakT/a MPOTOKOJIHUHI OJTHHYM BEPCUSCH HILNra TYUIUPWIIA -
IPB6, Oy IPB4 nan kypa KYI COHJM TYyTyHJapra MyposkaaT KWJIMII MUMKOHUHU
Oepamu. YmOy Bepcuss OPTTHPWITAH MaH3WUIAp MalIOHHW, MHQpPIaHTaH WIKA
YpHatuiaTaH Ba O01IKa 60ab3u Xycycustiap Ounad taBcudnaanaau. IP4 nan IPB6 ra
YTHII TEJIEKOM OIlepaTopiiapd Ba JAaCTYpH TabMUHOT UILIA0 YUKAPYBUMITAPHUHT
3axXMatTiau UlUIamy Ouiiad OOFJIMK Ba OMp BaKTHUHI Y3U/1a aMajra OLIUpPUIMANIH.
2010 #iun ypranapuman 6omnwiad MuatepHerna 3000 nman optux IPBG-Tapmoxmiap
MaBXyq 3au. Takkocnam ydyH, aiiHu nadtna, [PB4 man3un maitnonuma 320
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MUHTJIaH OPTUK TapMOKJIap MaBxXKyn 34, JekuH [PB6 tapmoknapu [PB4nan anua
KarTa.

IP-tymmamu - IP mporokonu Ouian OenruiiaHauraH KOMIIOTEp TapMOFU
OpKaJId y3aTHJIaIUTaH MabIyMOTJIApHUHT opMatTiaHTaH Oyokiapu. AkcuHua, |P-
NakeTJIapHu  KYiaO-KyBBaTJaMaluraH KOMIIIOTED TapMOK  yJIaHUIILIApH,
MacajiaH, TEJICKOMMYHUKATCHs aHbaHAaBUW HYKTaJaH HyKTara yJIaHUIILIap,
MabJIyMOTHHU OailT, Oenrmiap €ku OUTIAPHUHT KeTMa-KeTIUru cudaruaa y3aTaiu.
[TakeT ¢opmartnanman ¢oinanaHuiIranaa, TApMOK y30KpPOK XabapaapHA HITOHYIN
Ba caMapaju F0OOPUIIN MYMKHH.

s
L )

b k3

[N

0 Bepcma IHL Trm oS cayEEEaHIa JlTeera maweTa

4 HaemtadmraTtop Saarm Cuemense dparuenTa
8 Bpens sersan (TTL) IIpoToxox EonTpoassEas cyvioMa saroJIossa

12 IP-agpec oTOpaBHTEIR

16 IP-agpec moTy=aTens

20 IMapamerpss (ot 0 go 10-m 32-x OHTHEIX CTOE)

JammEere

Bepcus 4 (IPs4)

Bepcus - [PB4 yuyH, Maiiion kuitmMaT 4 OYIUIIN Kepax.

« UXJT - (UnTtepuer capinaBxacu y3ywiuru) |P-makernu capiaBXaHWHT
y3ywiurd 32 outiau cysnap (awopna). Ymly MabiyMOT TYIIAMH MabIyMOTIAp
OnokuHUHT (MHIIIM3 THAKIArd (Goinany 0K - 10K) OONLIAaHWIIMHA KypcaTaau. by
MalJI0H Y9yH MUHUMAJI TYFPU KMMMAT 5 ra TEHT.

* [laker y3yHIMIH - TYIJIaM Ba MabJIyMOTJIap, LIy XXyMJIaJlaH CEKTCUSAIAru
nakeT y3yHiuru. by maiiion yuyn munuman tyrpu kuiimat 20, makcuman 65,535
Tp.

* Wnentudukatop - MaKeTHU KYHATYBUM TOMOHHUJIAH TalMHIAHTaH Ba
NaKeTHW Ty3ullga TYFpU Tapyajap KeTMa-KeTJIMIMHA aHUKJIall — Y4yH
Myipkajuianran kKuiimat. [lapuananran makeT y4uyH Oapya KUCMJap Oup Xuil
uJeHTUpUKaTOpra ara.

* 3 Tta Gaiipok Oaittnapu. bupunum 6t xap goum Hon Oyumm kepak, D
HUHI MKKHHYM OWTH (MapuajiaHMacWH) NAKSTHUHT TapyYalaHUIl dXTHMOIU
anuK1aHaan Ba MOHUHT yauHuyn 0uTH (KYTIpoK GparMeHTiap) Oy maker makeTiap
3aHXKUPUJA OXUPTU EKU UYKJIUTUHU OWITUPAIH.
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» Fragment Offsett - mabmymoTap OKMMHUIaru map4ya YpHUHU OeNTHIIANAWTaH
kuitmat. OddceeT cakkuz OalTIUK OJ0KIap COHU OViiMua OepuiraH, NIyHUHT Y9yH
Oy KuiiMar OaiTiiapra alIaHTUPUIUIIKN YUyH 8 ousra KymanTUPUIMIIN Kepak.

« TTL - 6y makeThaH yTaguraH pyTepiapHUHT COHH. WypHKHOMA YTHO
Kerranga, Oy pakam Oupma-Oup KuCKapTupwiaad. Arap ymoOy MaWgoHmarud
KHMaT HOJ OyJiica, MakeTHH OEKOp KWIHIN KepaK Ba IMAKETHU >KYHATyBYHUTa
1o0opmnaauran xabapan Tume Oyt (ISMP typu 11 xonu 0) roOoprIHITT MyMKHH.

» Protocol (ITpotokon) - keimHrE napaxanaru WHTEpHET MPOTOKOIH
UIEeHTU(PUKATOPH KalCH MPOTOKOIM MabiIyMmMoT maketw, macaiaH, 1CP &ku ISMP
(MAHA mnpotokonau pakamiapu Ba KPM 1700) HuM §¥3 wumMra OJraHJIMTHHH
kypcaranu. IPB6 na "Keitunru capiapxa” n1ed HomIaHaIu.

» Header Checksum - KPM 1071 ra myBoduk xISO06anran

Bepcus 6 (IPB6)

Iloz

HO

L = = - 1|1
01-3-1._6-3901

[

1/1|1|1|1|1|1|2|2|2|2|2|2(2(2(2(2(3|3
3| 4|5 T B 1
GHT
ax

0 o Bepous Fracc tpadusa hlztez noTaa

4 32 Jmerera nom=sHOH Harpys KR Cr=n. saromosox Ten o MepeNOn OE

Fanpsc OTOLIEERTETA

16 118

18 I4

P anpsc monvHaTENA

36 188

* Bepcuon - IPB6 yuyH, MaiiioH KuiiMatu 6 OYIuIlIN Kepax.
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» Tpancnopr kiaccu - TpaHCHOPTHUHT ycTyBopauruHu Oenrmiaian (KoC,
XHU3MaT KYPCATHII KJIACCH).

 Flow Lable - makeriaapHUHT OUp XHMJI OKMMH Y4yH OUp XWJI OYJaraH sroHa
pakam.

o TynoB y3yHmuru - ceKyHmiapjaard MabiryMoTiIapHuHr y3yHmurd (IP
MaKETH capiiaBXacu XUCoOTa OJTMHMANTH).

» Keliuaru capiiaBxa KEeHTaWTUpWiIraH capiiaBXaHuHr (uHrmm3 tuiau |PB6
KEHralTMacw) TypuHU Oenrwmaiiaw, Oy KemHrm Oockmura yraman. KeiwHrm
KeHrailtma capiaBxacuza KeHMHIM HOM MalJOHM TPAHCHOPT HPOTOKOJUHUHT
typunu (TCP, UDP, Ba Oomkamap) aHHMKIaigd Ba KCHHUHIH HMHKACCYJISTCHS
Japa)KaCUHU aHUKJIaNIH.

« VTKa3uII COHM - MAKETHHHT YTUIIM MYMKHH GyIraH MakcuMan Routermap
conn. MypukHoma ytn6 kerramma, Oy KuiiMaT GMpMa-OMp Kamasgy¥ Ba HOJTA
€TraHjia MakeT YUupuaaam.

AxGopoTHu HyHanTHpyBun mpotokon (Murius Erantupysunm AxGopoT
[IpoTokoyM) BHT ONAMKA HYI-UYPUK NPOTOKOJUIAPHIAH OUpUIUp. Y KHYHK
KOMITIOTEp ~ TapMOKJIApUJa KYJUIAHWIAAW, MapUIpyTdwiapra MaplpyTiall
MabIyMOTJIApUHHU (AYHAIMII Ba OpAIMK OpAIWFHIA) KYIIHH MaplipyTiapaaH
KaOyJ1 KWJIUIIHA TUHAMUK PaB

RIP Tpan3ut caiiTnapna MapumipyTiaiml MeTpuKacu cudaTuaa HIUIaiaurad
Maco(paBHil BEKTOPJIM MapLIpyTiaml MNpoToKoau xucobmananu. RIP-ga pyxcar
ITHITAH NILISHaJapHUHT MakcuMman conn 15 (merpuk 16 "dekcus Wupuk MeTpuk'
JeraH MabHOHM aHrnataau). Xap oup RIP Router, cykyr OVitnua, xap oup 30
COHHAJA TapMOKKa TYJIMK MaplIpyTjiaml >XKaJBajud KypcaTHO, MacT TE3MHUKIU
ynanunapan  kyna orup towmainu. RIP, UDP moptunu 520 é&pmammuna
TCP/IPctack 7-mapaxainu (qacTyp KaTiaMu) WILIAHIH.

k:‘\rf‘«i-c_mg‘loﬁé&lol’om\ ®Se0/0/ 1‘4%0/:91;1-\

241 1841 ‘ 20/0
'&;oﬁ-ro Routerl .
Router2
// N
/ \
{ \cao

-

~I ] i
PC-PT PC-PT

PCO PC1

Pacwm. 4.1 - Tapmok TomnoJiorusicu
Keiiun pyTep Ba KOMIIIOTEPHU CO3JIAIIMHTU3 KEpakK.
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3amonaBuil TapMokK mapoutuaa RIP mapmpytnam mpotokonu cudartuna
SHT SXIIM BapuaHT ASMac, 4YyHKH yHUHr uMKoHusTiapu elGRP, OSPF kabu
3aMOHABHM  TPOTOKOJJIapAaH TMAacTpoK. 15 XONMHUHI YEKJIIAHWIIM  KaTTa
TapMOKJIapJa Qoigananuinra pyxcat oepmand. Ym0y NpoTOKOJTHUHT ad3aiuru
configuration Kymnaimury.

Cratuk MapuIpyTHU CO3Jall YYyH CU3 TOIOJOTHUSHHU SIPATUIIUHTHU3 Kepak,
4.1-Pacmpa kenTupuiras.

PCO IP wmamsumura 192.168.0.2 Vpuatwiran 255.255.255.0 mnuty3u
192.168.0.1 PC1 IP man3umura 172.172.0.2 255.255.255.0 muny3u 172.172.0.1
configuration RouterO:

Router>enable

Router#configype mepmunan

Router(config)#interface FastEthernet 0/0
Router(config-if)#IP address 192.168.0.1 255.255.255.0
Router(config-if)#no shutdown

Router(config-if)#exit

Router(config)#interface serial 0/0/0
Router(config-if)#IP address 10.10.10.1 255.255.255.252
Router(config-if)#crock pame 64000
Router(config-if)#no shutdown

Router(config-if)#exit

Router(config)#IP route 10.10.10.4 255.255.255.252 serial 0/0/0 —

cepusiin 0/0/0 untepdeticu opkanu 10.10.10.4 Tapmorura CTaTUK MapIipyT

Router(config)#IP route 172.172.0.0 255.255.255.0 serial 0/0/0 Router(config)#exit

bomika Routernap IP man3wuiapuaan tamkapu, Xy IMIyHIai Tap3aa
Ty3wiraH (4.1-xanBan)

Routerl yuyH, cTaTUK MapLIpyTHU CO3JAIIMHIU3 KEpaK

Router(config)#IP route 192.168.0.0 255.255.255.0 serial 0/0/0
Router(config)#IP route 172.172.0.0 255.255.255.0 serial 0/0/1

4.1-xansain. |P-mansun

. | Serial 0/0/0 | Serial 0/0/1 Fastethernet 0/0
Router0 10.10.10.1 /30 — 192.168.0.1 /24
Routerl 10.10.10.2 /30 10.10.10.5 /30 —
Router2 — 10.10.10.6 /30 172.172.0.1 /24

Router2 yuyH, craTuk MapiipyTHHU CO3JIAIIMHTHU3 KEePaK:

Router(config)#IP route 10.10.10.0 255.255.255.252 serial 0/0/1 Router(config)#IP route
192.168.0.0 255.255.255.0 serial 0/0/1

Tononorusiaunr unuiamuyu Tekmupuin yayH [1C1 ra yrum Ba [1CO-ra
yrum kepak (4.2-Pacwm).
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Command Prumpt X

Facket Trace:z comand Line 1.0

BCrtracert 152

Tracing rout o 192.168.0.2 i of 30 hops:

1 ma

PacMm. 4.2 — MapuipyTHH Ky3aTHII

Tonmmpuk
Tapmokhnu 4.1-Pacmya Tononorusira acocal co3jasr, 0apua
KypHJIMallapHUHT acocuii configurationcuuu GaskapuHr, TApMOK M (PaoTUSTUHU
TEKIIUPUO KYPUHT, Xap Oup HypuKUUra MapuipyTiall kaJaBaJlJIapuHU KYpCaTUHT,
IaxCcUil KOMIIOTEPIaH Xap Oup uHTepPeicHr NUHT Ba Macodanan Typud
KypUJMajapHu Ky3aTuO OOpHUHT.

Xuco00T Ma3MyHH
Xucob6oT cudaruia Iy TOMOJIOTHUSHU HAMOMHUII STHUHT .
Casosiap

1. MapuipyTtuszaTcusi )KaJaBaTMHU KaHJal KYPUIIl MyMKHH?

2. |P-man3mn €pmamuia cTaTUK WyHATUIITHA KaHAal KAIUO co3JIart
MYMKHH?

3. MappyTtu3zarcus skaaBaniaara xap oup catp 6ommuaa xapQiap HUIMaHA
aHTIIaTaau?
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Jlabaparopusi mmm Ne 5

IIporokoJuiap crexkuaa |P-tesnedonus curnanusarcusicu Mmexanusmiiapu. RIP
AUHAMMK MaPIIPYTU3AaTCUACUHU CO3JIALI

Nmpan  wmakcana: IP-tenedoHns curHammsatcus  MeXaHU3MIIAPUHU
ypranum, RIP  mnporokomu wmucomuaa JOUHAMUK MapUIpyTHU — YpHATHUIA
KYHHKMaJiapra 3ra OViiuil.

Acocuii TymyH4yanap: auHamuk iynamuu, RIP, Tonosorus.

1-Pacmma.  Crex  mportokonuaard  |IP-trenedonust  curnanmuzatcus
MEXaHM3MJIapU JKOWM KypcaTWiraH; YJapHUHT ycTujaa  ujgoBa octuaa |P-
TPaHCHOPT XU3MatTiaapu MaBxyl. MioBa tenedoH 1uty3u OYIum MyMKUH.

MpunoxeHue _i MNpunoxeHue !

MNpoToKONk

| :
: KouTponupylowmia fpoTokone! |
: IP-TenedoHnn ‘D 61-;;:: : IP-TenedoHnm :
| (H.323, SIP....) ) (H.323, SIP,...) |
: - R J L = L [ :

Crex - ™ Crex |

P -\ IPcewe J ‘ "

'
i P

5.1-Pacwm. IIporokon crackuna IP-tenedonus curnanuzarcusicu
MEXaHU3MJIapH.

CurHan mpoTOKOJUIApYM MYaisilH MaH3WLIall CcXeMacu OuilaH aHuK
OenrwimaHaauraH CyHrru HykTtanap (doimanaHyBuwiap) ypracuaa — ajioka
CECCHUSICMHU SIpaTUlll, OOIIKApHIL Ba OEKOp KUJIUIIHU TabMHUHIIAWIU. «YUFOHUHT»
TYIIyHYacH YakKupyBiap OwiaH OOfIMK Oapya MabIyMOTJIapHM aHIJIaTaAu Ba
yJIapHU TY3UIl, WUYI-WYypuK Oepuill, Ha30paT KWJIUII Ba Oakapuill ydyH 3apyp
Oynran Oapya )KHCMOHUYN Ba MAaHTUKHUH Japa)kanap/a.

Opatma, wakupwiaérraH Ba 4dYakupa€TraH abOOHEHT Vypracuua anoka
YpHatunum yuyH |IP Tenedonus numro3napu kepax:

* TepMUHAJ] KypWJIMacHHU pyWxaTnaH VTKa3ull MyYMKHH Oyirax
gatekeeperuu Tormuiir;
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* MHEMOHHUC MaH3WIMHTU3HU gatekeeperra é3ub oyvHT;

* KEPAKJIM TAPMOKJIM KEHIJIMITMHU aHUKJIAHT

* yJIaHUII YPHATHUILTa CYPOB FOOOPHIL;

* QAJIOKaHU YpHATUIL,

* KYHFUPOK NaiTH1a ylIaHUII apaMeTpiIapyuHu Ha30paT KUJIHIL,
* YaHUIIHYU y3U0 KYWUHT.

Ymby oneparcusiiapau O0a)kapuil yuyH KylHJ1a MyXOKaMa KUJIMHTaH TYpiu
CUTHAJIM3ATCHs MPOTOKOJUIapuIaH GoiiamaHuIl MyMKHH.

H.323cTangapTura MyBo(puK CHTHAJ

ITU-TTaBcupu H.323ra Ounoan numo3map Ba Qatekeeper ypracuua
CUTHAJIM3ATCHS KWW YIYH KyWHIard IPOTOKOJUIapaaH (olimaiaHuIaIu.

* RAS Curnamusarcus (Perucrparnon, Anmuccuos, Craryc);
» curnai 931 (H.225.0 6yiinua);
* H.245 GomikapyB MpoTOKOIH.

RAS Curnanuszarcusicu

RAS curnanmusarcusicu (pyiixaTra OJHIl, TACTUKIANI Ba XO0JIAT) MPOTOKOJIA
Ba TepMuHaiap Omnan H.32330Hacu TeKIMMPYBHU ypTacuaa Xu3Mar xadapilapuHu
y3aTuil yuyyH wunuiataiaan. RASxabapnapu TepMUHAUIApHU py¥xatra OJHII,
ynap OunaH OOFJIaHUII MMKOHMHU Oepaju, MILIATWIraH TAPMOKHU KEHIJIUTHHH
y3rapTupaau, ceccusl XoJlaTu Xakujaa xabap Oepaau Ba yHU TYXTaTaau. 30HaHU
oomkapyBuu (gatekeeper) 6ynmaca, RAS npotokosu HiuiaTHIManu.

RASHuHTr curHammam ¢ynkrcusapu H.225.0 nmpoTokoiiapuau UIIaTaIu.
RASHMHT cuUTHanMM3aTCUs KaHAIM YaKUPYBHM Oomkapuin kaHanmu Ba H.245
Hazopat KaHajaura OOFJIMK dMac.

CurHanHuHT €épAaMu OMIaH KyHuaaru XyCcycusiTiap aHUKJIaHHUIIN Kepak:

e TEepMHUHAI KypWJIMaJapuHH pyWxarTnaH yTkasuin ydyH gatekeepernu
TONULL,
e TepMuHan KypuJIMAacUHU PYUXATAAH YTKA3MUILI,
e TepMuHan KypUJIMAaCHHUHT T€OrpaduK *KOMIallyBUHN aHUKJIAI,
® KEpakKJIM TAPMOKJIM KEHIJIUTU KyPCAaTKU4H;
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® TApMOKJHU KEHTJIUTMHU Y3rapTUPHUILL.
H.323npotokonuaa 6y RAS curnanuzarcuscu opKajid amanira OUIMpuiIaan

RAS xa6apnapu UDP pararpammapura o6opriagn. Y3PTHHHT MaH3MILIapH
KyHuIarmiapra Kupaaurad MaH3WI MabIyMOTHIaH (O TalaHUIIN Kepak:

* YCKYHAHUHT TapMOK MaH3WJIH;
* TCAP (Tpancmoprt Jlaecp CepBuCe KHUPHII HYKTaCH);
* MHeMoHUK MaH3uIH (ATMac MaH3MIIH).

TapMOK MaH3WIW - MaKeTIM TapMOKJa WIUIATWIaAWraH (gopmar, macaiaH
IPB4, IPB6, IPX, NetBIOS dbopmatumaru MaH3ui.

TCAII unentudukaropu OUp X1 TAPMOK MAH3UIIUIAH I00OpUITaH ax00poT
OKMMJIApUHHU aHWKjam ydyH unuiatuinanad. Gatekeepermap Oyitmua TCAITHuHT
nouMuil Kuiimatiapu axpatuiran: 1718 (gatekeeperan kumupuin y4ayH) Ba 1719
(RAS curnanmsarcus xabapiaapuHH y3aTHII YIYH).

MHEMOHUK MaH3WIM TE€pMHUHaNAa OyiaraH yCcKyHaHu (¢oiizasaHyBUMIapra
KyJai Tap3a 1000puil UMKOHUSTHHE Oepaan. Man3ui 3.164 dopmaTtuaa tenedon
pakamu, KOpIOpaTUB TApMOKJIAru TeIeQOH pakaMu, dJIEKTPOH MOYTa MAH3WIMA Ba
Oomikanap Oynuim MymkuH. Gatekeeperna MHEMOHHK MaH3MIT HYK.

Gatekeepermap TepMuHAN JKHUX037dapud TOMOHMIaH 1718 pakamura TeHT
Oynran wunentudukatopu Ownan y3atmiaaauran GRQ (Gatekeeper Request)
OXHUPJIOBYU KypHiIMa €pAamMuia >KONIAIITUPUIIUIIN KEPAK.

Arap gatekeeper Tommica Ba TepMHUHAT KypWIMalapuaaH CYpPOBHH
Oaxkapuimra Ttanép Oynca, y kaBoban GCF (Gatekeeper Confirm) xaGapunu
OJIMIIU Kepak. Arap TepMHHan KypwiMmacu Oup Heuta gatekeeperman jxaBo0
ojlaauran Oyica, ynapjaH OMPUHM TaHJAIl TEPMUHAIW yCKyHaJap TOMOHMJIaH
amalira OMIMPUIIHIIK Kepak. Arap gatekeeper TepMuHal KypuJIMacHaard CYpOBHH
Oaxxapa onMaca, y xoina GRJ (Gatekeeper Rejest) xabapu Ouian »*aBoO Oepwuiil
Kepak, yHaa myBaddakusTcuziauk cababu xakuaa xabap Oepuill Kepak Ba MyKOOHIT
gatekeeperauHr MaH3WJIMHHU TOIUII MyMKHH.

Gatekeepernap Ba TepMmHHAI KypWaMalapd YpTacuaa >KOWJallraHW/a,
koiran RAS xabGapnapu y3aTuiaguraH MaHTUKWAWA CUTHAJUIM KaHAJl YpHaTUIIaIH.
Gatekeeper GomkapyBuncuau tornrangan cyar, RRQ (Pyiixatnan ytum cyposn)
xabapuaard TepMUHA KypuiMacd TapMOKHHHT Qatekeepernn Ba MHEMOHUC
MaH3WIMHU XabapJ0p KWIHIK Kepak. byrra sxkaBo0an, gatekeeper RSF (Pyiixarra
OJIMIIIHU TACAWKNAII) XaOapvHU TEPMHUHA KypuiMajiapd pyhxarra OJHIIHA
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tacnukiamy €ku RRJ (Peructpatnon PexxeCt ) pyiixatra ONWIIHU paj dTHIIH
Kepakx.

TepMmuHan ycKyHaCHMHU 3IIMK JBUTaTenuaa pyixarnaHn yTkazuil Oup mMapTa
amMajra OIIMPWIMIIA MYMKHH Ba TEpMHHAI KypwiMalapu EKuiIrasja
TaKpOpJIAHMACIUIM  MYMKMH. bByHpmaihk  Xxonma,  JapBo3a0OH  TepMHUHANI
KypUJIMAJTapUHUHT XOJIATUHU aHUKJIAIM Kepak. ByHUHT y4yyH aapB03aboH
myHTazam paBuniia IRQ (MabimymoT cypoBHHHM) XaOapuHH JKYHATHINN KEpak.
WNuTepBanuu unuiad YMKapyBYM TOMOHUAAH aHUKIaHaau Ba kamuaa 10 conums
OYIIUIIN KEpax.

CIIMK aBoOrap ycTuja TEpMHUHAI YCKyHanap pyixarra OJMHTaHUAAH
KeinH, y 1e0 HOMJIaHTaH OXMPrd YCKyHajlap OWiIaH ajoka KWIHIIA MYMKUH. By
makcaia oup xabap APK (KaOyn tanadnoma) ro6opaam Ba 931. Xa6ap 100 our /
C Heua XMCOONaHaJM Y3aTUII TE3JIMTHHH Ba OBO3IU axOOpPOTHHU Y3aTHUII YUyH
3apyp KaHawiap coHuHM Oenrmnaiinin APK xabap y3artuil yduyH MaHTHKUN KaHal
tamkui 3tul ACBOB-YCKYHAJIAP tepmunanu tamabOyckopu. Mucoin y4yH,
tapkumaam 6ap 192 kout / ¢ yuyn ISDN unTepdeiicu épaaMuaa Te3IUK MaKeTH
X€aJep PErucTpu Ba TPAHCHOPT MPOTOKOJIM MAabIyMOTIap JOHA TallKapu
kypcatwirad 640 Ba 3. KuMaTIapHU TAHJIANIMHTU3 Kepak OYJaau. TapMOK 3apyp
napaMeTpiapiHi TabMUHJIAIl MYMKHH Oyica, TapMOK OSIIMK XaBoOrap pan
cababuHM KypcaTran akc xojaa xadap y3armiaan APXK (Kaoyi Pax), ACD (kabyn
TACAMKJIAHT) HCOOTH OCPHII KepaK.

Kabyn xkwiumHu onraHfad KeinH, TtepmuHan Kypunmamapu K.931
curHanm3arcusicn  (H.225.0 ra myBouWK) OpKamu TEpMUHAI KypUJIMacura
ynanumnau YpHataau. K.931 curnanuzarcust xabapiapy MaHTUKUN KaHAIl OPKaIH
apBO3a0OH €KUM TYFPUIAH-TYFPU HMKKUTA CYHITH HYKTa YpTacuaa y3aTHIUIIH
MyMKHH. YCyl 1apBo3ab0oH ToMoHMaH TaHjaHaau Ba ACD xabapuaa TepMuHAI
Kypuiamasnapura xabap 6epaiu.

Arap xabapnap napBo3a0OH OpKaJIM VTKAa3Wjca, y OBO3JM MabJIyMOTHU
y3aTUII YY9yH YyJaHUII YpHATWITaHAAH KEHWH MAHTUKUA KaHAIHUA ENUIIHA KU
KyIIuM4a Xu3MmaTiap KyJuiad-KyBBaTliaHCa, CyX0aT CECCHUSCUHHMHI OXHUpHUTauda
KOJIUPUIITA MyMKHH.

VIaHWUIUIHY YPHATUII y9yH YPHATHII Ba yIAaHHUII Xabapiapd MILIATHIAIM,
yHnaH keiimn H.245 OowmkapyB kaHanu YpHatuiarad. H.245 Gomikapys
MabJIYMOTIAPUHHU Y3aTHII YIyH MYJDKaJJIaHTaH KaHal UKKU YCyJaa YpHATUIUIIN
MYMKHUH: SIIMKNApaTdu €KW TYFPUIAH-TYFPU CYHITH HYyKTa ypracupaa. Arap
MaHTHUKUM curHamum ka"an 931 smuk kamMeRASH opkamu ypuatuica, H.245
OOIIKapyB MabIyMOTJIApPUHHU Yy3aTUIl YYyH KaHajd XaMm JapB03a0OH OpKalu
YpHaTWUIWIIM Kepak. TepmuHan KypwiManapu ypracuaa H.245 OGomkapys
MabIYMOTJIAPUHHU Y3aTHUIN YUYH KaHaJ YPHATHUII YCYJIM X03UpYa aHUKTaHMAaraH.
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RAS curnanuzarcusi kKaHanu ypHaTwirad 0yica, y Oup HeuTa ylaHUIUIapHH
YpHATUII yYyH WIUIATHIMAIIN MYMKUH. XyIIU [Iy YJIaHWINTa TETUIUTA CUTHAN
xabapnapunn uaeHtudukarcus kumi Call M1 opkamu amanra onmmpuiiaim.

— N .

TepmuHan 1
Gatekeeper
TepmuHan 2

Mowck gatekeeper
(GRQ/GCF)

|
|
|
|
[
[
|
[
|

Pervctpauuna (RRQ/RC F}'_

3anpoc goctyna (ARQ!ACFL | i

3anpoc coeUHEHWA

(Setup)* 3anpoc COBANHEHNS
(Setup)
-
lMpoxoxaeHwe Bbiosa MpoxoxaeHwe BLI30BA

Yeepomnedue (Alerting)

YBeaomnenwve (Alerting) YcTaHoBneHwe coeauHeHus
YCTAHOBNEHWE COBAMHEHWA - {Connect)
(Connect)
-
OnpegeneHve BeaAyLIEro u Onpeaenexue Beaywlero u
BeOMOro BeomMOoro
- > - -
CornacoBaHue napaMeTpos CornacoeaHue napaMeTpoB
TEepMHHana
- TepMuHana | | D -
OTKPLITHE NOTMYECKOro OTKpBITHME NIOTMHECKOTO
- K H -
. KaHana ol |l anana -

OOuH WNK HECKONLKD
KaHanoe ynpaeneHua RTCP*™
=1 -
OauH MNKY HECKONEBKO KaHanos
TpaHcnopTupoeky RTP

r

-
S S SN
* Moyt He OTNHYaeTCH OT CUrHanuaaumn .931

** Buifla4ya afpecos U HoMepos ceaHcoe ana RTP
*** OBecneyvBaeTca, B YaCcTHOCTH, KOHTPOME KAYeCTBa OBCNyHMBaHNS

5.2-pacm. H.323myxutraa yTaéTran KYHFUPOKHUHT OOCKHYJIapH.
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RIP-mapumpyTan co3namr y4yH HMKKH pyTep Ba HKKUTa KOMITFOTEPJaH

TOTOJIOTHUSTHH SIpaTHIILI (5.3-Pacm).
' = g _(HSe0/0/0 e0/0/0%
Fa0/0,% - . . ‘
P e 184 720/0
Router
/ \
/ \
Fal \\
faO
d’ g -
PC-PT
PCO Yo
PC-PT
PC1

Pacm. 5.3 - Tapmok Tomostorusicu

KenuH pyTep Ba KOMIIIOTEPHU CO3JIAIIMHTU3 KEPAK

I1C0 10.0.0.2 255.255.255.0 nuy3u 10.0.0.1 IP man3unura coznanMus.
PC1 10.10.10.2 255.255.255.0 nuty3u 10.10.10.1 IP man3unura co3naitmus
Router0 vu coznaitmus:

Router>enable

Router#configype mepmunan
Router(config)#interface FastEthernet 0/0
Router(config-if)#IP address 10.0.0.1 255.255.255.0
Router(config-if)#no shutdown
Router(config-if)#exit

Router(config)#interface serial 0/0/0
Router(config-if)#IP address 192.168.0.1 255.255.255.252
Router(config-if)#crock pame 64000
Router(config-if)#no shutdown
Router(config-if)#exit

Router(config)#Router RIP
Router(config-Router)#sepcuon 2
Router(config-Router)#network 10.0.0.0

Router(config-Router)#network 192.168.0.0
Router(config-Router)#naccuse-interface FastEthernet 0/0
Router(config-Router)#exit

Nkxkuaun Router |IP MaH3wiutapuiaH Tamikapu, XyAAu IIyHAaW Tapsnaa

CO3JIaHAIN.
(5.1-xaaBan).
5.1-xanBan. |P-man3un
Serial 0/0/0 Fastethernet 0/0
Router( 192.168.0.1 /30 10.0.0.1 /24
Routerl 192.168.0.2 /30 10.10.10.1. /24
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MapmpyTtnam xaaBanmm 5.2-Pacmma kypcatuiras.

Routergéshow ip route
Codes: C - connected, S - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1l - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
El - OSPF external type 1, EZ2 - OSPF external type 2, E - EGP
- IS-IS, L1 - IS~-IS level-l, L2 - IS~-1IS level-2, ia - IS-IS inter area
- candidate default, U - per-user static route, o - ODR
- pericdic downloaded static route

LS B B

Gateway of last resort is not set

10.0.0.0/8 is wvariably subnetted, 2 subnets, 2 masks

R 10.0.0.0/8 [120/1] wvia 192.168.0.1, 00:00:08, Seriald/0/0 3

Cc 10.10.10.0/24 is directly connected, FastEthernetd/0 .
192.168.0.0/30 is subnetted, 1 subnets

c 152.1€8.0.0 is directly connected, Serial0/0/0

Rcutez8| v

5.4-PacM Mapuipytiani >xaiBajiv

P xapdu RIP mporokonu TOMOHHMAAH OJIMHTAH >KAaJBaJIHUHT CaTpJIApUHU
owupay.

JlaGapaTopusi TONIKMPHUFH

Tapmoknu 4.1-PacMaa Tomonorusira MOC paBULIAA CO3JIAHT, acocuil Oapua
KypWJiMaJapHUd CO3Jall, TapMOKHM CHHA0 Kypuui, Xxap Oup #Hypukuura
MapuHipyTJaml SKaJBAJUIAPUHU  KYpPHIL, IIAXCUH KOMIIIOTEpJAaH Xap Oup
MHTEP(PEHCHU NTUHT Ba 3HI Y30K KypHWIMaJIapHU Ky3aTHILL.

XHUCOOOTHUHI Ma3MYyHH

Xucobor cudaruma WIIYMM TONOJOTUSHM Hamouuml AJTUHr [luHr Ba
TpANSIpoBKa CKpUH IIIOTUHU KYPCATHHT .

Hazopar caBomnapu

1. Wmum wmapmpyTian OpOTOKOJUIApU XaKWJa MabIyMOTHHM KaHZai
KYPHUIITAM MYMKHH?

2. RIP npotoxonu Bepcusnapu oRASuaaru dapk Huma?

3. RIP mpotokonu Oyiinda mapuipyTjiaml KaJBaJMHU SHTHJIAHUIIHA Oab3u
XoJIap/ia KaH1ai aMajra OnTupriIaTm?
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JlaGapaTopusi umu Ne 6

Mag3y: H.323Ba SIPuunr kuécuii taxjauiapu, OSPFHUHT AUHAMUK
MapHIPYTH.

Makcaa: H.323Ba SIP npotokomnapunuar ku€cuii taxymnuau ytrasum, OSPF
MPOTOKOJU MHUCOJIHIAa JUHAMUK MApUIPyTHHU YPHATUII KOOMIUSATIAPHHNA OIIUPHIIL.

Acocuii  Tymynuyanaap: X.323, SIP, gunamuk wmapmpytuzarcus, OSPF,
TOTIOJIOTHS.

H.323Ba SIP wuMKOHMATIAPUWHU COJMUINTHPHUIN XKyda KuiiuH. HWkkana
npotokos xam |TU-Takcneprnapu Ba |IETF kymutacu TomoHugaH Oup Xuil
Ba3u(amapuu xan stuml HaTwkacugup. Tabuumiiku, ITU-T eyumu anbaHaBuii
TenedoH TapMoKiapura SKuHpoK »au Ba |IETF xymutacununr kapopu WMuTepHer
TapMOFUHUHT aCOCHHHM TAIIKWI dTaaurad npuHTSIPrapra acocnananu.

Kenunr, Oup Hedra Me30HJapra MyBOQUK amaira ONIMpaguraH
IPOTOKOJUTAPHU TaKKOCIANMU3.

1. Kymmmya xu3matiap.

Xap MKK{A MPOTOKOJI TOMOHUJAH KYJUTa0-KyBBaTJIaHAIUTaH XU3MATIAPHUHT
TYyIUTamiIapu TaxmuHaH Owmp xwin. H.323mpoTokonu OwiiaH TaKAuM STHIAIUTaH
kymumya  xu3Mmatiap  ITU-TX.450.X  cepusuim  TtaBcustiap  acOSIna
cTaHjapriamTupuiarad. Kymumya xusMmatiapHu TakauMm dStum yuyH  SIP
MPOTOKOJIM KOWJAjJapu aHWKJIaHMaraH, Oy 3ca YHUHT >KUIIUN KaMYWIUKIapy
XUcoOJaHa M, YyHKHA Y TypJu UIUIA0 YUKAPYBYH KOMIAHUSJIAPHUHT YCKyHaJapH
¥pTacugaru y3apo ajloKaHU TAIIKWJ KWINILIA MyaMMoJiapra oo Kenaau. Aipum
AKCHEpTIIap ymOy MyaMMOJapHU Xajl Kuwiuiga €paam Oepuiiagud, aMmo Oy
edrMIIap CTaHAapTIAITHPUIMAaraH.

Xap MKKHM MPOTOKOJI TOMOHH/IAH TaKJIUM 3TUJITaH XHU3MaTiiapra MUcosuiap:

* VaHuIIHY yniad TypHIll peKUMUTa YTKa3uIlI,

* KYHFUPOKHHU TepULL,

» Call Forwarding;( KyHFUpOKHU HYHAITHPHILI)

» Kyurupok naiiTuia ssHru KyHFUpOK xakuaa xabap oepur (Call Wautunr);

* Kondepencus.

SIP npotokonu kKoH(EepeHCHUIHN TAIIKWII KWIMIIHUHT y4Ta YCYJIWHU TaKIUM
sraan. MCVY koHpepeHTcHs OOWIKApUII KypUJIMacH, MYJITHCACT PEKUMH Ba
WIITUPOKYN yJIaHUNUIApHU Oup-Oupura wunuviatum. OXUPrd WKKA XoJaTaa
KoH(pepeHcus OomkapyB (GYHKTCHsUIApU TEpMHUHAIIIAP YpTacuaa TaKCHMIIAHWUIIN
MyMKHH, ShHU. MapKaswil KOH(EpEeHCHsl TEKIHPYyBU Kepak smac. by pespnu
YeKCU3 MHKJOPJAArd WINTUPOKYMIap OuiaH KOHGEPEHCHUSJIApPHU TAIIKUI STHII

uMKoHUHU Oepanu. TaBcus H.3230up xun ydra yciyOHU TakIuM 3Taad, aMMO
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Oapua xonatiapaa koHpepencus 6omkapysu MC koHpepeHCcUscHHN OOIIKApyBUU
TOMOHM/IAH MAapKa3ui paBUIllla aMajira OUIMpPHUIIaIu.

Iy O6wran Oupra, H.323mporokonun Xam ayTeHTHU(UKATCUS KHJIHII Ba
xucoOra oJull, Xamjaa TapMOK pecypciapuiaH ¢oiganaHuil MOHUTOPUHTUHU
YyTKazum Oyinya Xu3MaTiIapHu OOIMIKApUII YU4yH KYIMPOK UMKOHMSTIApP spaTaiul.
Ymly 6ynumaa SIP mpoTOKOIMHUHT UMKOHUSTH KaMOaraaaup Ba OMEpaTOPHUHT
ylI0y IpOTOKOJIHH TaHJIAIIN XU3MATJIapHU TEXHUK UHTETPaTCUSIIAIIYBU OMEPaTop
y4yH OOIIKApYB XU3MATJIAPUHUHT UMKOHUATIAPUIAH Kypa KYIPOK axaMusATra sra
HKAHJIMTUHU KYpcaTajiu.

H.323TtexHomorusicn ayTeHTU(UKATCUs Ba XUCOOTa OJIMIN XaMmjla TapMOK
pecypcnapuian (GodganaHuIl MOHUTOPUHTHHM VTKa3uIl OYyiinda Xu3MaTiapHU
OomKapuill y4yH KYOpOK HWMKOHHUSTIApHH spaTaau. YmlOy Oymumma SIP
MPOTOKOJIMHUHT MMKOHUSITA KaMmOaralup Ba OMEPATOPHUHT YIIOY MPOTOKOJHHU
TaHJAllM XU3MAaTJIapHU TEXHUK MHTErpaTCUsJIAIIYBH OMNEpaTop y4yH OOIIKapyB
XU3MATJIapUHUHT UMKOHUSTIAPUIAH Kypa KYMPOK axamusTra sra 3KaHJIUTUHU
KypcaTaau.

2. ®oiiananyBYMWIAPHUHT IIAXCUN XapaKaTIaHUIIIN

SIP nportokonu doiinanaHyBYMHUHT IIaXCU MOOWUIMTHHUA — KYI1a0-
KyBBaTJialll, NIy >KyMmJIaJlaH, sAHMM (olJanaHyBuUd MaH3WINTa KYHFUPOKHU
100opui, OMp BakTHUHT y3upa Oup Hewya HyHanmumina (MapumipyTiapHU KecuO
VTHIIHU aHUKJIAIl OWJIaH) Ba XOKAa30JapHU KHUIUPHITHU TabMUHJIAWIATAH SIXIIH
BOSItamapura sra. SIP mportokonmaa, Oy NPOTOKONM Xap KaHMAW MPOTOKOII
TOMOHHMJIAaH KYJUIa0-KyBBaTJAHUIIIM MYMKHH OYJraH »KOWJIallyB cepBepHUra
pyMXaThaH YTKa3ull OpKaau Tawmkuin Jtunand. [laxcnit  XxapakaTiaHuIn
H.323nporokonu 6mitan Kymiab-KyBBaT/IaHAIH, JICKUH KaM MocantyB4aH. Mucom
yuyH, (olgananyBun Oup Heua WyHanuIga Oup BaKTHUHT V3HUIa KUJUPYBHH
amajira OUWMPHILY, NapB03a0OH (HOHJAIaHYBUMHUHT MaH3WIMHHM aHUKJAIl Y4yH
CYpPOBHM OJTraHuJaH KEeWMH YyHU JapBo3aboHjapra OOIIKa TapKUMOHIapra
Tap>KMMa KAJIMAaCIUTy OuilaH yerapaiaHajy.

3. IIporokonau keHraTupuil. [IpoTOKOUTAPHUHT SIHTU BEPCUSICUHU JKOPHI
ATUII Ba OMpP XWJ TMPOTOKOIHHUHT TYPJIA XWUJ BEPCUSIIAPUHUHT MYBO(MUKJIUTAHU
TabMUHJIAM KOOUNUATH. [IpOTOKOMHUHT KEHTaWTUPWIMINM KyWHuaaruiap OwuiaH
TabMUHJIAHAIH:

- [TapameTpiiap Kenuiysy,

- KOJIEKJIapHU CTaHAApTIAIITUPUI,

- MOJyJl apXUTEKTYypacH.

SIP npoTokomm Typau Xuil BEpCUSIIAPHUHT MYBO(DHUKIUTUHA TabMUHIIANIN.
YckyHanmap TOMOHMAAH TYLIYHWJIMaraH >Koilap »bTHOOpra oiuHMaiiau. by
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MPOTOKOTHUHT MYPaKKaOJWTUHU KaMalTUpaau, IIYHHHTJEK XabapiiapHu KaiTa
UIIUIAIITa Ba STHIW XU3MAaTJIapHU KOPUH dTHIITa EpiaM Oepau.

SAuru ¢pynkcuonamumk HouCranpapallapamerep malnonunu doigananuo,
H.323nporokonura kuputwiaad. Mnad yuKapyBUMHUHT KOAM Ba KEHMMHYAIUK
ym0y unuiad YuKapyBYM YYyH aMajjlard Xu3MaT KOAW MaBxkya. by wumuiabd
YUKapyBUMWJIApra XW3MAaTJIapHU KEHTaWTHUpHINra UMKOH Oepaju, JIeKHMH O0ab3u
YEKJIOBJIAp MaBXyd. bupuHYmman, Takiu} KAJWHTAH TMApTUSHA KYJU1ao-
KyBBaTJaWWUraH XW3MaTiIap XakKuJa CypallHUHI WMKOHM WYK, WKKHHYHJIAH,
MaB)XyJl TMapaMeTpra SHI'M KAWMaT KYIIUITHUHT WMKOHU HVK. Typmu wunurad
YUKAPYBUMJIAD TOMOHHUJAH JKUXO3JIADHUHI MOCJAIIYBYAHIUTUHNA TabMUHIIAII
Owma" OOFIMK MyaMMOJIap MaBXy]I.

4 TapMOKHUHT KEHTalluIIm

Kymna6é wmytaxaccucimap SIP mporokommam X.323ra Kaparanma KYTPOK
ymuoBmu ne6 x1SO6mamamu. byaunar cababu, SIP cepep cykyT OVitmda KopwHii
MYJIOKOT CECCHsJIapH XaKuaa MabIyMOTHH CakjiamMailii Ba IIYHUHT YYyH YHIOY
MabJIyMOTHHU caKJIaiiuran H.323mapBo3aboHura  KaparaHjga  KYNpoOK
KYHFUPOKJIADHU aMalira OIIMPUIITN MYMKHUH. bupok, 0an3u MyTaxaccuclapHUHT
¢ukpura kypa OyHHall MabIyMOTJIApPHUHI AJTUIIMAciurd, |P-tenedonus
TapMOFUHUHT JABIATHUHI TYJIWK pexumuna uumanguran [ICTH Ounan y3apo
ATOKAJTAPUHU TAIIKWJI KUIHIIIA KHHMHIWIUKIAPTA OO KEIUIITA MyMKHH.

5. AnloKa YpHaTHIIl BaKTH.

SIP UHBUTE cypoBu ylaHMIIHUA YpHATUII Y4yH 3apyp Oynran Oapya
MabIyMOTJIAPHHU, KyMJaJaH, TEPMUHATHUHT (YHKCUSJIAPUHUHT TaBCUPUHU V3
nuura onaau. lllynnait kummoO, SIP mpoTokonn OminaH anoka YpHATUIl Y9yH OUTTA
outnum Tanad kwmHanau Ba H.323mporokonm Oup Heua MapTa xabap ajaMalluiil
Y4yH Kepak.

6. Man3uan.

YPJIauar unuratumumu SIP npotokomm kyun 6ynu6, yau maxyn JJHC
CepBEp THU3UMHUTA HHTETpaTCUsi KWiuil Ba yHH |P TapMokmapuma wumaiaurax
KypWJIMara MHTETPaTCUsUIAIHU OCOHNamTupaau. doiigananyBun KyHFUPOKIAPHU
BeO-caxudanapra YTKa3uil €KU AIEKTPOH MOYTaHW WIUIATUIN MyMKHH. SIPgaru
MaH3WI, [IYHUHTACK (oWganaHwiran NUTIO3HUHT MaH3WwIM Oynran TenedoH
paKamMu OYJIMIIKN MyMKHH.

H.323mpoTtokonu TpaHCOPT MaH3WLIApU Ba TaxalyC MaH3WUIAPUHU
unuiatagu. Y tene@oH paxkamu, (oiimamaHyBuUd HOMHU €KH DJICKTPOH TOYTa
MaH3WIM OYIUIKM MyMKHH. bolllka MaH3WIHA TPaHCTIOPT MaH3WINTA alJIaHTUPHIIL
y4yH AapB03a0OHHUHT UIITHPOKHU MaKOYypUUIUD.
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H.323npoTokonu, mydxacus, SIP mpoTokonura Kaparanga aH4a Mypakkao.
H.323npoTokoaun xabapnapaa kymiad axoopot maigonnapunan (100ra kamap), SIP
MPOTOKOIMAA Oup Heua YHIa0 Xuin MaiiioHnapaan ¢oiigananaiy.

YMmyman onranga, SIP mpotokonu mHTEpHET-poBaiiepiapra KapaTuiral
JieTaH XyJiocara Keluil MyMKuH, ynap MHTtepHer-TenedoHnss XU3MaTHHA XHU3MAT
NAKeTUHUHT KUYUK KUCMH cudatuaa kypumaan. H.323texHonoruscu y3-y3uman
STapiaM OYJraH XoJiAa, KOpPIopaTHB TapMoKiap (MHTpaHeTiap) Ba |IP-tenedonus
XU3MaTJIapu TMpoBaiiiepiapu ydyH KYOpOK MOC Kenagd, Oy Xu3MaTiap Y4YyH
YCTYHJIUK MaBxyJ sMac. YmyMma onranaa, H.323sa SIP SIP npotokonu acOSIna
KyIIMMYa XU3MaTJIapHU AKOPUN ATUIT cudaThaa KapaJIMaciIuru Kepak.

Cisco Routermapma OSPF nuHamuik MapiipyTHH co3nam yuyH 6.1-Pacmua
KYpcaTuiral TOTOJIOTHSIHH SIpaTaMu3.

::v»f 2
|
|
|
| F00

/\

C) eL
Fal‘| "\-‘\l
»7 28t

>
PC-PT 20 ~*]
opme 1 —

6.1 —Pacm. OSPF mapuipyTu3aTtopy TOMOJOTHSICH.

Kyiinaaru coznanuiapaan ¢oganaHaMus:
Oduc 1 192.168.50.50 255.255.255.0 192.168.50.0

Oduc 2 192.168.60.60 255.255.255.0 192.168.60.0

Oduc 3 192.168.70.70 255.255.255.0 192.168.70.0

P1

fa0/0 192.168.50.1 255.255.255.0 192.168.50.0
se0/3/0 50.50.50.1 255.255.255.252 50.50.50.0
se0/3/1 60.60.60.1 255.255.255.252 60.60.60.0
P2

fa0/0 192.168.60.1 255.255.255.0 192.168.60.0
se0/3/0 50.50.50.1 255.255.255.252 50.50.50.0
se0/3/1 70.70.70.1 255.255.255.252 70.70.70.0
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P3

fa0/0 192.168.70.1 255.255.255.0 192.168.70.0
se0/3/1 70.70.70.1 255.255.255.252 70.70.70.0
se0/3/0 60.60.60.1 255.255.255.252 60.60.60.0
ABBall JacTyp KOMIIOTEpJIApHU CO3JIAIIMHIU3 Kepak. MocnamTupuin

kommiorep DESKTOP - IP CONFIGURATION opkanu amanra OIIUpUIIAIH.
Mwuko371ap KOMITIOTepUHUHT co3unarnuiapu (oduc 1,2,3) 6.2-Pacmaa keatupuiras.
Q ofunc 1 - O x

Fhiysical | Config | Desktop | Software/Services

IP Configuration
IP Configuration

) DHCP ® Static

IP Address 192.168.50.1
Subnet Mask 255.255,255.0
Default Gateway 192.168.50.50
DMNS Server
IPvE Configuration
() DHCP () Auto Config (@ Static
IPvE Address
Link Local Address FEB0::2E0:A3FF:FES4:C489
IPvE Gateway

IPvE DNS Server

€ ¥ Jl
6.2 -PacM Mmxo31ap KOMIIOTEPHUHH CO3JIAILL.
Bbomika KoMmroTepIapHUHT co3NlaMaiapy aBBaJITH Kabu Oup Xt Oymaau.

Keitnn, MapiipyTuzatopiapHu co3aanmMus.

Router(config)# hostname P1

P1(config)# interface FastEthernet 0/0

P1(config-if)# IP address 192.168.50.1 255.255.255.0 P1(config-if)# no shutdown
P1(config-if)#exit

P1(config)# interface serial 0/3/0

P1(config-if)# IP address 50.50.50.1 255.255.255.252 P1(config-if)# no shutdown
P1(config-if)#exit

P1(config)# interface serial 0/3/1

P1(config-if)# IP address 60.60.60.1 255.255.255.252 P1(config-if)# no shutdown
P1(config-if)#exit
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Keitma OSPF mporokommuu &xkunar Ba P1 (config) #Router OSPF 1luum
HYHAITUPHUIN yU4yH MaH3WLIapHU kypcatuHr - OSPF npotokonuHu €KuHr, Oy 3pa
1 OSPF xapaéuu pakamu.

P1(config-Router)#network 192.168.50.0 0.0.0.255 apea 1
P1(config-Router)#network 50.50.50.0 0.0.0.3 apea 1
P1(config-Router)#network 60.60.60.0 0.0.0.3 apea 1

By OupuHUM MapIpyTH3aTOPHUHT CO3JAHUIITMHY TyTaJUIalIu,

bomika pyrepnap. Pacmra kapasr ...

Keitmaru Router Tyrpu cosmanran O6yica, xabap maiino 6ymaam:
00:24:23: %0OSPF-5-ADGCHG: Process 1, Hbr 192.168.60.60 on Serial0/3/0
from LOADING mo @VJI/I, LOADING /f{one
00:26:38: %0OSPF-5- ADGCHG: Process 1, Hbr 192.168.70.1 on Serial0/3/1
from LOADING to FULL, LOADING Done
by OSPF mporokonmman ajaMaiivHyB XapaéHu comaup Oynaran aedyr

xabapuaup KYIHU HYypuKHOMaA OuiaH MabiayMoTiap. CO3JIapHUHT TYFPUIUTHHHA
TEKIIHUPHUILI YYyH MAPLUIPYT CTOJMHU TEKIIUPUII KEPAK.
P1l#show IP route — MapuIpyT KaJaBajii YUKapaiu.
Arap cu3 OyTyH TapMOK TOIOJIOTHSICHHU, MAapUIPYTJIall KaJBAIMHU TYFPU
CO3JIaCaHIU3
6.3-Pacmpgarn kypuamm xocwn Oymamu, Oy ospma O xappm OSPF
MPOTOKOJIMHU OMJIIUPAIH.
# gy - O X
Physical | Config = CL!

I0S Command Line Interface

00:26:38: 30OSPF-S-ADJCHG: Process 1, Nbr 192.168.70.1 on Serial0/3/1 from LOADING
to FULL, Loading Done

Rl (config-router)gexitc

Rl(config) fexic

R1%

$SYS-5-CONFIC_I: Configured from conscle by conscle
sh ip route

Codes: C = connected, 8§ - static, I - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - ZIGRD external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1 - OSPF external type 1, E2 - OSPF external type 2, E -~ EGP
i~ IS-IS, L1 - IS-IS level-l, L2 -~ IS-1IS level-2Z, ia - IS-IS inter area
* - candidate default, U - per-user atatic route, © — ODR
P

- periodic downloaded static route

Cateway of lasT XesSort 1s notT set

80.0.0.0/30 1s subnetted, 1 subnets
§0.50.50.0 is directly connected, Serial0/3/0
60.0.0.0/30 18 subnetted, 1 subnets
€0.60.60.0 is directly connected, Serialld/3/1
70.0.0.0/30C is subnetted, 1 subnets
70.70.70.0 [110/128) via 50.50.50.1, 00:05:47, Serial0/3/0
[110/128) via 60.60.60.1, 00:05:47, Seriald/3/1

(v

(2]

o

Cc 192.1€8.50.0/24 ia directly connected, FastEthernet0/0

o] 192.1€8.60.0/24 [110/65]) wvia 50.50.50.1, 00:08:03, Serial0/3/0

o) 192.168.70.0/24 [110/€5] via 60.60.60.1, 00:05:47, Serial/3/1

R1¢| v
Copy Paste
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6.3 —Pacm Mapuipytnam sxaaBanu

TonoNOrusIHUHT UIIIAIIMHN TabMUHIIAII Y4YH 6.4- Pacmra KapaHr.

F

# oduci = |-G 3]
Physical Config Desktop Software/Services
e B S i = | —

Command Prompt

route to 19%2.

ms
1 ms
« |3
ms ] 182.1638.60.1

*FWwmo

Trace

FC>

6.4-Pacm. MapiipyTHU Ky3aTHIIL

Tomuupuk
6.1-pacMra MyBO(QUK TOIOJIOTHUSIHU SpaTUIl, AacOCUH HYPUKYMHUHT
configurationcuan Gaxkapumn, OSPF mpoTOKOJIMHM cO3Jall Ba TapMOKHUHT
UIUTAETTaHIUTUHNA TeKIIIUPUIL.

Xuco00T Ma3MyHH
Xuco0oT cudaruaa, UITIH TOMOJIOTHICHHN HAMONUII KYJIHHT.

Ha3zopar caBoJsiapu.
1. OSPF npoTtokonuaaru 30Hajaap HUMa y4yH KYJIJTaHUJIA1?
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2. POyMUHT NPOTOKOJIJIApU XaKUAa MabIyMOTHH KaHJal KYpUIIl MyMKHUH?
3. Iaccuse interface OyMpyFru HUMA YUyH HIIUIATUIIAINA?

JlabapaTopusi mmmu Ne 7

MGCP Ba MEGACO nporoko/uiapuHi KMécuid Taxjimia Kujanm. Jlnnamuk
mapupyt elGRP

Nmpan makcaa: MGCP Ba MEGACO npoTokoutapuHu KUECUIM Tax I
k. EIGRP mporokonn wmuconuaa OUHAMUK MapUIPYTHH CO3JIall y4YyH
KYHHKMaJiapra 3ra OViiuil.

Acocuil TywIyHYaJap: IMHAMHMK MaplipyTiaml, MapLpyTiaml XaJBaJd
surwtury, Tonojiorus, elGRP, MGCP sa MEGACO.

MGCP Ba MEGACO npoToko/JUIApUHUHT YMYMHI XyCyCHUSATIAPH.

* Hkkama mporokosn XaMm OuUp XWJI apXuUTEKTypara sra OyiraH TapMoKiIapia
doiinananunagy, YyHKH TPAHCIOPT LUTIO3NIAPU >KyJa aKUId TEeKIIUPradiap
TOMOHM/IaH OOIIKApHUIIAIH.

* HMkkama mpoToOKoa XaM Oup Xuj TypAaru SUUKIap OWilaH MIuUlamra KOoJIup,
HUTI03J1ap TacCHU(U aBBairu 0004a OepuiiraH.

« Gateway mopTiapu Xyaay Iy XOAucaiap Ba XyAJAU Iy CUTHAJIAPHU HIILIA0
YUKAPUIITHU aHUKJIAIIHY KYJ1a0-KyBBaTIaiIu.

* OKC7, DSS1, BCK curnanuzarcusi TH3UMJIAPUHUHT XabapiaapyuHu €TKa3uIll yUyH
OUp XWJI TPAaHCTIOPT MEXaHU3MJIIAPH KYJTAaHUIIA/IH.

« Xap MKKaia NpoTOKOJI OPKajdu aMajra OLUMPWIAJUraH yJIaHUIUIApHU YPHATUII
Ba MYK KWIKILLI TIPOTCEaypaIapu Oup Xui.

* TapMOK XMMOSICUHY TabMHHJIALI YYyH OUp XWJI MEXaHU3MIIAp KYJJIaHUIIAIH.

MEGACO / H.248 npotokonu Ba MGCP npotokoisin opacuaaru Gapk

* Typau anoka BOSItanapunu kymram. MEGACO/H.248 npotokonu dakar
teneon moptiapu Owian smac, O6anku UDP moptinapu Ounan xam unuiaigu.
MGCP mopenumard yjiaHuIl, oAaTAa, TYPJAH KUX03Jap MOpTIapu YpTacuiaru
ynanumira 6ok 0ynn6, MEGACO / H.248 monenumarn KOHTEKCT Xap JIOUM
OWp XWII IIIY3H MOPTIIAPH ypTacuaaru ainokanu kypcaramau (1-Pacwm).

* bup Xunm KOHTEKCTra TETHWIUIM TOPT YJIAHWIIWHUHT TOMOJOTHUSICUHU
yaraptupu6, Hazopatun MEGACO mportokonu épmamuaa KoH(MEpPEHTCHUSIAPHH
MocinanryByaH Oomkapuiu MymkuH. by xycycust MGCP nporokonuga MaBxyn
amac.
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« MEGACO / H.248 yuyn wkkura Kojiam ycynu Takaum stunaad, MGCP
xabapnapu MaTH PacMmuza TakauMm 3TUJIaau Ba MKKWIMK KOJAJANI YCYJIH KYJtao-
KyBBaTJIaHMainu. byHnan tamkapu, mpoTOKoUiap Typiau OyHpyK mapameTpiapu
Ba XaTo KojjapuaaH (oiananaiu.

TpaHCNopTHLIA WNI03

Kanan

64 xbunt/c Mo
4—"J.. chgifl —l-

MGCP
TpaHCNOPTHBIA WNIN3
Kanan
64 kbut/c Mopt MopT
<+ 10N [ ™ TpOn [
Context

MEGACO/H.248

71-Pacm MGCP Ba MEGACO/H.248 nunr moxenu

MEGACO / H.248 mporokonu, MGCP mnpotokoiu kabu, Oyipykiap Ba
YKABOOJIADHUHT KOpPpENATCUsiCMHU TabMmuumaiau. Ammo arap MGCP mporokonu
OVitua OMTHM KOMaHJagaH Ty3WjraH Oyica Ba yHra »xaBo0 O0epca, MEGACO /
H.248 npotoxonu Oyitnya 6utuM OUTHUMIAH HOOpAT OYIaau - aKTCHUsIIap TYTUIAMH
Ba CypoBra xaBo0 6epanu

V3 HaBGaTuma, Xap Oup ymym OHp XWJI KOHTEKCITa Ba YIapra >kaBo0
Oepaauran oup €xku Oup HeuTa skamoanapaan uoopat (1-Pacm). Bynnait acooOHM
WIUIATUIN, Y3aTUJIQJUTaH CUTHAJI MabIyMOTIAPUHUHT MUKIOPWHHU CE3WJIapin
Japaxkana KaMaWTUpaaW Ba YJIAHUIUIAPHA YPHATUIN TE3JIUTUHU OUIUPHIIN
MyMKWH, OYHUHT HaTWXacuja TEKIIMPYBUM OWp BAKTHUHT Vy3uja Typid
HyHanmumuiapra OOFJIMK CUTHAIM3ATCHS MabIyMOTIAPUHU KalTa HIIUIAIN MyMKHH.
MEGACO/H.248 nporokonu 6yiinua MGCP npotokomnu Oyitnya HKKUTa OPTHUKYA
OyMpYKJIapHUHT YXIIAUUIMIKA WYK Ba allHW naitna MoBe Oyiipyru Kymunaau, Oy
aca OWTTa MOPTHUHT KOHTEKCTIAAaH WKKUHYMCUTA Tap)KUMa KHJIMHHUIINTA MUMKOH
oepamu. Kyuupum Oylipyrugan Qoiinananumra mucosl cudatuga Kymmmya
XU3MATJIapPHUHT  CTCEHApUWJIApUHU  KenTupamui: KupyBuM  KYHFUPOKHH
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xabapJiall Ba MaBXy aJOKaHH yIUIa0d TYPHII PEKUMHUTA YTKA3UII', XU3MATHHHT
unrau3 Homu Call Waiting ang Call Hold.

TPAH3AKLINA

CTXTID1
COMMAND1

COMMAND2

COMMAND3

COMMAND4

AKLINS
|
CTXTID2 \
COMMAND1
| [LAkumg il
CTXTID3 -
COMMAND1 COMMAND2
#
AKUng |  COMMANDS

———
m—

7.2-Pacm MEGACO / H.248 npoTokosuiapyu OUTHMH.

MGCP mnportokommn acOSIga O6ump xarop IP-temedponus Tapmokiapu
Kypuiau. bynapaunar 6apuacu MGCP Ba MEGACO / H.248 nporokoiuiapu Oup
XWJI TapMOKKAa OCOHTMHA YJAHWIIM MYMKUHJIUTHHM Owiaupanu. byipykinapna
ukkn acocuit MEGACO / H.248 npoTokoiiapu - Mmoptiap Ba KOHTEKCTIAPHH
Oomrkapuin yuyH unuiatuiand. Kyn xomnapaa Oyhpykiap TeKIIUPruduaad yTaiu,
JekuH UKKuTa UCTUCHOSI3 MaBXy/: OroXjJaHTUPHUII OyHPYFU IUTIO3 TOMOHHUJIaH
kaOyn kwinHaau Ba CepBuceUanre OyWpyFu HUTy3H Ba OOIIKAapyB KypuUIMacu
VTKa3WIMIIA MYMKUH. Ana OyHpyFM KOHTEKCT Y4YyH MOPTHH KYIIHO KYSAU.
BylipyK KOHTEKCTra KYyIMIMJIMIIM Kepak OyiraH OMpUHYM MOpTra TEruuuim Oyca,
SIHTU KOHTEKCT sipatuiaau. byipyrra xaBoOaH, IUTy3d TOMOHUAAH TaWWHJIAHTaH
TyXxTaTuil Koau y3aTUINIIN KEPakK.

Varaptupum Gyiipyru MaBKyJ[ HOPT Y4yH XyCyCHATIAPHH, BOKEANAPHH KM

CUTHAJUIAPDHU y3rapTupaad. DbyHpyK KOHTEKCTAA KaTHAIIAJUIaH [UJIFO3HUHT
aJ0Xy/1a MOPTUTa UIIOHCA, MOPT UIEHTU(DUKATOPU KYPCATUIIMILN KEPaK.
Yukapuim OylpyFu MaBXKyJ KOHTEKCTIAH NOpPTHU Yyuupaau. CTaTUCTHK
MabJIyMOTIap TYMJIAMUHUHT uaeHTuukatopugarn Yukapuin Oyilpyrura sxaBo0
cudaruaa, NUTy3W YJIAHWIT BaKTUIA TYIUIAHTAH CTAaTUCTHK MabIyMOTJIApHU
100opanu. Kyunpum OyipyFu MOpPTHH >KOPUN KOHTEKCTAaH Oup amanga Oomka
KOHTEKCTTa OJIa]IN.

AyoumBanye  OyWipyrupan  ¢oiinananu0,  TEKIIUPYBYM  HOPTAArd
XycycusTaap, cogup Oyiaran xoaucanap €KUM KaHaiura OOOpWIITaH CUTHAJLIap
Owian Oup KaTopia OyryHI'M KyHJa WMFWITaH CTaTHCTHKAIap XaKuga MabIyMOT
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cypaiinu. Bylipyfra ’xaBobaH HUTy3u cypairaH HopT €KM MOPT MmapameTpiiapu
y3aTuiaaau.

AyoumCanabunumuec OyWpyruaan Qoiinananud, TEKITUPYBYM IOPTIArd
MYJIK KAWMATIapUHU, MOPT TOMOHUJAH aHUKJIAHUIIN MYMKUH OYJraH BoKeajap
pYWXaTHHH, MOPTHUHT KaHaira 00PUIITN MyMKHH OYJTraH CUTHAJJIap pyHxXaTHHH,
CTaTUK MabJIyMOTJIApHHU Tajnad Kuiaau. AManra kaBoOaH, Taylad KWJIMHTAH TOPT
napaMeTpiiap y3aTujaiu.

XabapHoma OyipyFu 1UTI037a cOaup OYViraH XoaucaaapHU HAa30paT KU
yuyH xabap Oepui yuyH unuiatunaau. CepuceUanre Oyipyru 1HUTy3U TOPT EKU
NOPT TYPYXUHUHT XU3MaTHU TapK STraHJIUTU €KW XM3MaTra KauTraHIurd Xakuaa
xabap OepyBun OunaupuitHomanu o0epaau. Menua Gateway ConTpoJsiiep nopTaaH
XU3MaT/AaH YUKUII EKM XU3MaTra KalTUI Y9yH KypcaTMa OepHIlld MyMKUH. YOy
Oylipyk OuiaH, KOHTpoJIOp MIIy3W HA30paTHUHM OOIIKA Ha3opaTr OupJUrura
yrrasumm MmyMmkuH. 1-xansainga MEGACO / H.248 mpoTtokonuaa HIlutaTUIaIurad
XaTo KO/JIapH KeITUPUJIITaH.

7.1-XXansan
MEGACO / H.248 npotokoyu OyHpyKJIap
bylipyxk ETkaznm Hasnauenne
NYHAJIUIIN
Ann MI'C -> MTI' HazopaTtuu IIJII03ra IOPTHHA KOHTEKCTra
(loGaBuTs) KYIIMIIHU ypraTtaau
Monudi MI'C - MI' |Hazopatum wmomro3ra mopT  XyCyCHUSITIIApUHU
(M3meHuTh) Y3rapTUPHUIIHU ypraTajau
Cybtpacr MI'C > MI' |TekmmpyB4M  TOPTHM  KOHTEKCTAAH  OJHO
(OTKITIOYHTB) TanuIanm
Mosge MI'C - MI' |Haszopatun  mnoprtHHU OUTTa  KOHTEKCTIAH
(Ilepesectn) Oolkacura y3rapTupaan

AymutBanye |MI'C > MI' |TekmupyBum  KaHainra  00OpwiraH  MopT
(IIpoBepuTs XyCYCUATIIADUHH, BOKEaJlapHU €KU CHUTHAJUIAPHH,
nopT) IIYHUHTICK, JKOPUH BaKTAa WHAFWITAH CTaTUCTUK

MabJIyMOTJIapHU Tajad Kuiaau

AyautCanabu MI'C - MI" |Hazopatum MyMKuH OViraH mopT XyCyCHST

JIATHCC KUUMATIIADUHU, TOPT TOMOHHUAAH AHUKJIAHUIIU
(ITpoBeputh
BO3MO>XHOCTH

MYMKHUH OVnraH Bokeajlap pyMXaTHHH, MOPTHUHT
KaHajra roOOpHUIIM MYMKHH OYJraH curHauiap
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nopTa)

PYUXATUHH, CTATUK MABJIYMOTJIIAP

HoTtudi MI' > MI'C |03, comup OyiaraH  BOKeaJap  Xakuja

(YBenomuts) OolkapyBunra xabap 6epaau

CepBucelanre MI'->MI'C, |Illlnro3, Oup €xku Oup HeEUTa MOPTHUHI XHU3MAT

(Pecrapr) MI'C - MI'  |kypcarum nouRASHIaH TallKapura YuKKaHH EKH
OMEpaTCMOH  MakKoMra  KaWTuO®  KeJIUIIUHU
OomkapyBunura xabap Oepanu. Hazoparuu mopt
€KM IIOPT TYPYXUMHM XU3MaTAaH YHUKUII CEKU
XU3MaTra KaWTHUII y4yH KypcaTMa OepHIlu
MYMKHH

7.1-XXansan

XaTonuk Kojiapu

Xaroauk Tabpud

KOJ1apu

400 Hotyrpu cypos

401 [IpoTokoia XaTonuK 103 0epaun

402 ABTOpHU3aTCUSI TACAUKIAHMAIN

403 JKapa€nmaru CMHTaKCHK XaTo

410 bexop nnentuduxatop

411 AmManga MaBxkyn — OynMaraH  KOHTEKCT — MIACHTHU(UKATOPHU

aHUKJIaHATU

412 bemyn koHTeKCT naeHTUGUKATOPIAPU UVK

420 [lakeTna OyHmaii xonuca KM CUTHAT YK

421 Homabnym ynym €ku akTcusiiiap HOTYFpU KOMOMHATCUSACH

422 AKTcHU1a CHHTAaKTHK XaToO

430 Homabiym nopt naeHTudukaTopu
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431

[TopT naeHTUDUKATOPH YK

432 benyn mopT uaeHTHdUKAaTOpIApU HYK

433 benrmmanran  wmaeHtudukatop OwiiaH — aloKa — aJUTaKaduoOH
KOHTEKCTra KYIIWIraH

440 HoMabnym €kr HOMabJIyM MaKeT

441 Macodauii KypuK4d HYK

442 BylpyKHUHI CHUHTAKCUK XaTO

443 Kynna6-kyBBatnanmaiiaurad Eku HOMabiIyM OyHpyK

444 Homabinym €kn HOMabIyM Ta€k

445 Kynna0-KyBBaTiiaHMaiiiuran €K HOMabIyM MYJIK

446 Homabimym €ku HOMabIyM nmapamerp

447 Nnentudukatop OylpyK OMIIaH MOC HMac

448 Bylipykaaru ukkuta Oup Xujia UICHTUPUKATOP

450 [TakeT XycycusaT MyK

451 [TakeTnaru Tanbupaa WyKoaraH

452 ITakeTna HyKCOHJIM CUTHAJI

453 Tynnamaa CTaTUCTUK MabIyMOTIIAp TYJIUKCU3

454 [TakeTnaru napameTp KUMMaTH TYJIUKCU3

455 [TapameTp unentudukaTop OMIaH MOC HMAC

456 Nnentudukaropaa UKKUTa OUp XU TapaMeTp €KU XyCYCUST

500 [y3u nuku xatOSI

501 Kynna6-xkyBBaTianmaniu

502 YckyHanap Tai€p smac

503 Xu3MmaT amanira olmMpuIMaan

510 Erapnu pecypcnap
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512

]_HJ'Iy3I/I KEPaKIn XOAUCAHW aHUKJIAIl YUYH KUXO03JIaHI'aH 5Mac

513 [llny3n  kepakii  CUTHAJHM  WOUIA0  YMKApUII  YYyH
KUXO03JTaHMaraH

514 [ny3u OunaupunIiHoManu €K CYPOBHU KaiTa TUKIIAM oJIMai i

515 MasbaymoTiiap TypH Kyiuiad-KyBBaTIaHMaN 1

517 Kynna6-kyBBaTnanmMaiauran EKu HOTYFPU PEKUM

518 Bokea comaup OynraH BOKeajap  XaKuJard — MabIyMOT
CaKJIaHaIUTaH TaMITOH TYKUJIHIIN

519 Pakam pexxacuHM cakjall yu4yH 3Tapiik XOTupa UyK

520 [Iro3 12 pakamitai pekacu Xakuaa MabIyMOT HYK

521 [TopT KaiiTa Oonutaau

526 Kam TapMOKJIu KeHTTTUTH

529 WNuku anmapat xatOSI

530 BakTuHUaIMK TApMOK Y3HIUIIH

531 Jormuii TapMOK KOOUITUSATH

581 Masxxyna smac

EUTPIT nunr Cisco Routernapra auHaMuK HyHAIWIIMHA CO3Jaml yayH 7.2-

PacMmpaa kypcaTuirad TONOJOTUSHU SIPATHHT.

— - T Se0/0/02
- (BSe0/0 )™ty g

Falf0g" joad
el 1241 - 0 F20/0
# Routerd Copyroleh

Vs \
Fal N
N,

Fal
PC-PT
PO PC-PT

C}'-ﬂ PC1

7.2-Pacm elGRPrune mononozusacu

Ketinaru 6ockua Router 0 (P1) vu cosnamiaup. Router co3namanapu
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P1 kylinia KeATUpUIras:

Router(config)# hostname P1

P1(config)# interface FastEthernet 0/0

P1(config-if)# IP address 172.168.0.1 255.255.255.252
P1(config-if)# no shutdown

P1(config-if)#exit

P1(config)# interface serial 0/0/0

P1(config-if)# IP address 10.10.10.1 255.255.255.252
P1(config-if)# crock pame 128000

P1(config-if)# 6anowuomy 128

P1(config-if)# no shutdown

P1(config-if)#exit

P1(config)# interface serial 0/1/0

P1(config-if)# IP address 192.168.2.9 255.255.255.252
P1(config-if)# crock pame 250000

P1(config-if)# 6anowuomy 250

P1(config-if)# no shutdown

P1(config-if)#exit

P1(config)# Router elGRP 1 — 6u3 elGRP npoToxoiuHu co3i1aiira KupuiamMmms3
P1(config-Router)# no aymo-cymmapii — aBTOMATHK HUFUIIHU YIUPHO KYSIMH3

P1(config-Router)# network 192.168.2.0 0.0.0.3
P1(config-Router)# network 192.168.2.4 0.0.0.3

P1(config-Router)# naccuse-interface FastEthernet 0/0 — itypukHOMa SHrHJIAHTaH
MapHIpyTiIam aJBaJMHH )KYHATMACIUK KEPAKIU TOPTHU KYPCATHHT.
P1(config-if)#exit
P1(config)# oxum
P1# conii pynnune-config cmapmyn-config

Xynau myHaa, itypukHoma ComitRouter0 (P2):
Router# configype mepmunan

Router(config)# hostname P2

P2(config)# interface FastEthernet 0/0

P2(config-if)# IP address 192.168.0.1 255.255.255.252
P2(config-if)# no shutdown

P2(config-if)#exit

P2(config)# interface serial 0/0/0

P2(config-if)# IP address 10.10.10.2 255.255.255.252
P2(config-if)# no shutdown

P2(config-if)#exit

P2(config)# Router elGRP 1

P2(config-Router)# no aymo-cymmapii
P2(config-Router)# network 192.168.2.4 0.0.0.3
P2(config-Router)# network 192.168.2.8 0.0.0.3
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P2(config-Router)# naccuse-interface serial 0/1/0
P2(config-if)#exit
P2(config-if)#exit
P2(config)# oxum
P2# conit pynnune-config cmapmyn-config
Wiianiay TEKITUPHUII YIyH KaIBaIHH KYPUIIHMHIH3 KepaK

(7.3-Pacm), I xappu elGRP mnportokonm Epmamuma OJUMHTaH MabIyMOTIIAp
oynanu.
P2(config)#show IP route

ig)$do sh ip rou
: C - connected, §

- static, I - IGRAP,
"""" X - EIGR? external, O -
¥ NSSA external type

"‘_
SPF external type 2, E -~ EGP

Al Ty
i — I§-1S, L1 - IS-1IS level-1l, L IS-I5 level-¢, ia — IS-1IS inter area
¢ = candidate defaul:t, U - per~user static route, o - ODR
P - periodic downlocaded static route

10.0.0.0/30 is subnetted, 1 subnecas
Cc 10.10.10.0 is dizectly connected, Serialld/1/0 -

is subnetted, 1 subnets

.168.0.0 is directly connected, FastZthernet0/0
90/2 416 ia 10.10.10.1, 00:00:37, Sexial0/1/0
irectly connected, Seriald/l/0

7.3-Pacm Mapuipytuzarcus xaaBaiu

Tononorusiayu Ky3aTuii Epaamuia TeKmupuin MyMkuH (7.3-Pacm)

% pco ==y -

Physical Config Desktop Software/Services

- \ e e (g1} o
ommand Prompt

Packet Tracer PC Command Line 1.0
PC>tracert 172.168.0.2

Tracing 2.1€8.0.2 over a maximum of 30 hops:
192 0.1
i0

Trace complete

D:ﬂ

7.4-Pacm Kyzaruim

Tonmupuk
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6.1-PacMra MyBO(HK TOMOJOTHUSHHA SPATHUIN, MApUIPYTUYUIAPHUHT ACOCHM
configurationcuaun Oaxkapuir, elGRP mpoTokogMHH co3jail Ba TapMOKHHHT
UTUTAETTaHIUTHHN TEKITHPHIIL.

XUCOOOTHHUHT Ma3MYHH
Xucobot cudaruma, Ui TOMOJIOTHUICHHNA HAMOWHUIIT KUJTUHT.
Ha3zopar caBosiapu

1. Huma yuyn elGRP mpoTtokonuaa sikka tTaptudaaru Tuzumiaapiad Gongananui
Kepak?

2. PoymMuHT NpOTOKOJUIapU XaKK1a MAbIyMOTHU KaHJal KYPHUII MyMKHH?

3. Ilaccusge interface oeghayim Gyiipyru HUMA yUyH WILTATHIAINA?

JlabapaTopusi nmm Ne 8

AAA Ba DHCP cepBep acocuaa MIIIOBYH TAPMOK MOIEJIMHU KypHIll Ba
co3Jiaml

Nmpan makcaa: AAA Ba DHCP cepBepnapuHUHT MIILUIANl MPUHIIUIUHA
ypraHuiil Ba yjap acocyja HILUIOBYM TapMOK MOJICIMHM Kypuil. TapMoK
TOIOJIOTHSICH aCOCH/JIa TAPMOK MOJICJIMHU KYPHIII Ba CO3JIaMaJlapHUA YPHATHIIL.

Ny TapMOK MOJENMHUHT TOIOJIOTHSICMHU TY3HII Ba acOCHl MOJEN
AJIEMEHTJIApUHU TaHJIAI Ba yJIapHU y3apo OoriamiiaH OomnnaitmMus. ByHuHr yuyH
Ous3ra OMTTa KOMMYTATOpP, OMTTAa MapLIPYTU3ATOP, MMKHUTA UIIIYM CTaHCUd Ba AAA

cepBep BazudacuHu Oa)xkapuill yayH cepBepaan (oiganaHamus.
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Server-PT
Serverl

8.1-pacm. TapMOK MOJI€TTH TOTIOJIOTHUSICH.

Enan ymOy TapMOKHM MabiIyMOT alMallMIMdra Tauépiam Makcaauaa
TapMOK JJIEMEHTJIApuHU c037a0 unkamu3. Umau sar opaumiicuman [1IKmapra IP
anpec Oepumiman OomnutaiiMu3. bynunr yuyn PCO Ba PCl kommiorepnap
co3namacura kupamus Ba Jleccron Oynumu opkanu IP configuration O6ynmumura

kupamu3 (17-pacm).

o S e s
T
IP Configuration IP Configuration
IP Configuration 1P Configuration
) DHCP @ Static () DHCP ® Static
IP Address 192.168.1.3

IP Address 192.168.1.2
Subnet Mask 255.255.255.0
Default Gateway

DNS Server
IPv6 Configuration

| ‘ Subnet Mask 255.255.255.0
’ ©) DHCP ) Auto Config @ Static

Default Gateway
DNS Server
IPv6 Configuration
@ DHCP O Auto Config @ Static

IPv6 Address i
IPv6 Address / Link Local Address FEB0::201:43FF:FEAE:AOD
Link Local Address FES80::2D0:BAFF:FESA:6047 IPV6 Gateway
IPv6 Gateway IPv6 DNS Server
IPv6 DNS Server
| | |y

8.2-pacm. IP configuration 6yuMuHu co3arl.

Keliuarun OakapaguraH WIIMMHM3 KOJITaH KyTWJIMaiap HHTepdepiciapura
xaMm IP agapecc Gepamu3 Ba €kamu3. bynunr yayn IP address komanmacu opkaiu
ajipec Ba Macka Oepamu3 Ba N0 shutdown komangacu opkaiau HHTephEHCHN EKMU3

Ba HaTwxkada uHTepdelcraap HIIYM Xojarra yTaau. BbyHna poyrep MabiymOT
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anmvammnyBu yayH FastEthernet 0/1 moptura 192.168.1.1 IP agnpecc 6epamu3 Ba

yHH SWitch 6wmtan ynaiimus (18-pacwm).

~

18 Fanj1

ort Link VLEN
FzstEthernet0/0 Down =
FastEthernetl/1 Up =
Vlanl Down 1
Hostname: Bouter

Physical Location: Intercity,

Home City,

IP Rddress IPve Rddress MRC Rddress

<not set> <not set> 0001.9834.D801
192.168.1.1/24 <not setr 0001.59634_DB0OZ
<not set> <not setr 0040.0BCD.CLD4

Corporate Office, Main Wiring Closet

18-pacm. Poytep unrepdeiicnapu.

Keituaru 6axkapaauran uimmumu3z CwuTd KypriMacuaa 4 Ta MOPUHU aKTHUB

KoJjaTra yTtkazamu3 Ba yinapra moc pasumina 2 ta PC, Poyrep Ba cepBepHu

yIauMu3.

Dort Link VLAN IP Address MAC Address
FastZthernetO/1 Up —

FastEthernet0/2 Up -

FastEthernet/3 Up -

FastEthernetd/4 Up -

FastEthernetl/S Down - 0001.6459
FastEthernet(/6 Down = 00018459
Fast! ernetd/7 Down - 0001.6459
FastEthernet/8 Down - 0001 _64539_3E08
FastEthernet0/% Down - (
FastEthernet0/10 Down -

FastEthernet0/11 Down =

FagtEthernet0/12
FastEthernet0/13

FastEthernet0/14 Down

- 0001.6455.3E(

FastEthernet0/15 Down
FastEthernet0/16 Down = 00018459
FastEthernet0/17 Down - 0001.6459

FastEthernet0/18
FastEthernet0/1%
FastEthernet0/20
FastEthernet0/Z1
FastEthernet0/22
FastEthernet0/23
FastEthernet0/24
GigabitEthernet0/1

Down == 0001_6459
- 0001.645%
- 0001.645%
- 0001.645%
- 0001.645%
—= 0001_6459
- 0001.645%
- 0001 _645%
- 0001.6455.3E12
<not set> 0050.2B80.5BAZ

Down
Down
Down
Down
Down
Down
Down
Down
Down

CigabicEthernet0/2
Vlanl
Hostname: Switch

FRERRRERRRERRRRBRER BB B RS RS R e
'
I

Physical Location: Intercity, Home City, Corporate Office, Main Wiring Closet

8.3-pacMm. Switch unaTepdeiicnapu.

CepBep kypwimacuga Fast Ethernet 0 mopTu co3naHraH Ba akTHUB

XoJaTra yTKa3uiraH.

Server-F

SiitcRo

Port
FastEthernetl Up
Gateway: <not set>
DNS Serwver:
Line Number:

Physical Location:

<not setr
<not set>

Intercity, Home City, Corporate QOffice,

MAC Bddress ert
0060.3EEL _E04E

IPve RAddress
et

Main Wiring Closet

BT FU=FT

8.4-pacMm.Cepaep unrepdeiicu.

Enan Oaxapauran MIIMMHU3 POyTep co3jaMalapuHUA amMajra OIIMpaMHU3.

buprnun HaBOaTaa HHAONE (MMTUUEININ pEXUMIa) YTUIT YUyH TIApPOT ypMaTaMu3
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Ba OOIIKa KypuiManapiaH KUPUIIA NapOJIHU COJalll YIyH TEJIHET MPOTOKOJIMHU

CO3JIaliMM3.

# Souted [T

Pvsml | Canfig | €U |

10S Command Line Interface

ilege 15 sac
ivilege 15 secret cisto

uter (config) fexis

Raoutert £
3555-5-CON7IE _I; Configured fvom conscie by canscle
] 2

User Acoess Verificetion

Jsernaye: adnin

Fasaword:

Routerd

Routerd

Routernd

Reuterdcanf ¢ J

Enter configuratico coanands, one per lihe. End with CNTL/Z.
Reuter (canfighértu
Router(canfig)éline vy
Reater(oonfic)$iine vty 2 4
Reuter(canfig-line) flog
Router(config=line] §login
Reater(canfig-line) §login local
Reuter(canfig-line| ¢
Reuter(config=line]§
ster(canfig-line| §
ster(canfig-line| ¢
Reuter(confic-linel §

8.5-pacm. Kupuiiija 1orvH mapoyiHa co3marll.

Texmmupu6 xypum yayn [1CO maH ymanu® KypamMu3 Ba JIOTHH IapOJIHU
KUpUTUO poyTepra macodagaH yIaHAMU3.

By Meton norusn socan Oylipyru acocuaa ayTeHTU(UKATCUS )KapaCHUHU
OomrkapuIn ycynu xucobianaau. byHaa TapMOK 3J€MEHTIIApUHUHT Xap Oupura

KHPHUITHHA Ba CO3JIAIHU aMaJirda OINUPUIITHHA YCKJIAll YIYH MIIJIaTUIIAIU.

Enan wkkuaum ycyn AAA cepBepHM TaIlIKWII KWJIHITHU YPraHuO YMKaAMU3.
ByHuHr yuyH cepBepra kupamu3 Ba yHAaH AAA OYIUMHUHHM TaHIalMHU3 Ba YHU
¢kamu3. Kelunrn Oaxapaauran wummmu3 AAA cepBep KIUEHTH HOMHUHU

KUpUTaMU3 Ba mapon YypHatamu3. bynna kmment P1841 maponm sca cucco.
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Tapmoxkna AAA xapa€HHU OOIIKApPHUII y4yH TPOTOKOJHH TaHJIAWMU3 OW3HHUHT
xonmatga Oy PAJIMYC mnporokomm Oynamu. bapuyacuau TanHna® co3nal
OYNTaHMMU3JaH CYHT aji TYTMacu OpKaJid CIMEHT MabiyMoTiapuHu AAA-cepsep
MabaymMoTiap Oa3acura kymamui3. CYyHTrpa co3jgaMaliap OWHACHUHUHI IACTKU

kucmuaa Ycep Ceryn 6ynumu opkainu poigananyBuniap 0a3acCHU KypaMu3.

rg?pcg. | (B |- —

Fhysical Config Desktop Custom Interface

e T T ey I e O T T I N =1

Command Prompt

Packet Trac DL Command Line 1.0
PCrping - 1.1

Pinging 192 1.1 with 32 bytes of data:

m

ts nt = 4,
ximate round trip
Minimim = Oms, Maximum = Oms,

8.6-pacm. TenHeT mpoTokonu €paamuia Macoda KUPHUIIL.

Enaun Oaxkapaauran MIIMMU3 pOTEPHU CO371a0 YMKUIIMMHU3 Kepak, OUpUHYH
HaBOaTga JIOTMH JioCan OyHpyFuHU Vuupamu3 OyHUHT Yy4YyH HO aaa
ayTXeHTU(UCATHOH JIOTHH Aedayit jioCan Oyilpyrunu kuputamus (8.8 a-pacm) Ba
paanyc-cepBep cozamMalapuHi KUPUTAMU3.

aaa aymxeHmuCamuoH Jo2uH oeghayam 2epoyn paouyc noCan OyHpyFH
OpKamu aaa OpKaIM  ayTeHTHQHUKATCHS  amaira Oumupuiaaun  OyHJa
doiinamanyBumiIap TYpyXd TAlIKWI KWIMHAIM Ba y PaguyCc MPOTOKOIHM OPKAJIH
amaJira OUIMpWJIAaJW arap pajuyc CepBep HIIamMail Kojica XaM KHpHII amaira
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OMMPWJINIIA y9yH HWKKHHYM METOJ JioCan ycynu wunuiatwiaad. KeWnHrn
Oaxxapaauran UIITIMU3 panuyc CepBEepHU co3mnad YUKAMU3.
Poymep(Conghuz)#paouyc-cepgep xocm 192.168.1.4 «keti CucCo Oyillpyruaan
doitnamann® pammyc cepBepran xoct HWII ampecu(AAA cepBep anpecu)

KUPUTUJIAIM Ba MapoJ kKuputuiaau (8.8 6-pacm).

CER 0 SR )

Physical Config Services Desktop | Custom Interface

SERVICES

AAA
HTTP
EEEE Service @ on © Off RadusPort 1645
DHCPVE
TFE Network Configuration
DhS, Client Name Clent I

SYSLOG

NTP Clignt Name Client [P Server Type Keyl
EmaL
1 R1841 192.168.1.1 Radius cisco
TP
Save
Remove
User Setup
Username Password
Username Password
1 cooper disco
2 test disco o
Remove

8.7-pacm AAA cepsep coznamaiapu.

Bioad oo )
| Pyscal | Confip | QLI

105 Command Line Interface

Routerfcont

(- canfiguraticn carmands, cas per liss, Ead with CNIL/Z.
r{canfig)énz asa auchentication login default lccal
Ghéasa suthencication lagin default gr

G)#asa authencication lagin defaulc greup ?

i} Use 1ist of all Radius hasts.
taca sa 113t of all Tacacss hosts,
Regter ¢)#asa authencicazion lagin default group xad

Router jcanfig)dana auchencicavion lagin defauic group vadius ?
enadble Use enable password for aushenticasion.
group Use Sexver-group.
lecal  Use local username authemcicazics,
nore WO authenticatics.

@¢)#ana auchencscavion lagin defaulc group vadius iaca
Gh#ana authencication login default group radius locel

ot 1

a)
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10S Command Line Interface

ration commands, one per line, End with CNIL/Z.

host Specify a Radius server
Set Radius encryption key.

auchentication server (defauls is 1645)
key per-server encrypticn key (cverrides defauls)

£ig) §radins-server host 192.168.1.4 ke
£ig) §radius-server host 192.168.1.4 I(eyIc:s:a
)§

Router £i0) §
Router (cenfig) § A

6)

® Routend — B

Physical | Config | CUI |

10S Command Line Interface

Press RETURN to get starzed.

User Access Verification

Usernane: admin
Password: I
% Login invalid

Usernawe: cacper
Password:
Router>

8.9 — pacM. AAA cepBep OpKaiu KHPHII.

IOxopuaarn pacmaan KYpuHUO TYpUOTHKH POYTEPHUHT JIOKAT MabIyMOT
0azacuja >KOWamral JOTMH Mapoii (aon Xonaraa sMac YyHKHM OM3 aaa cepBep

OpKaJIM YJIAHWIIHUA aMalira OIupauK. JIoruH: cooper, mapod: cisco.
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Command Prompt

1 closed by foreign hostl

n

8.10-pacm. Telnet opkanu KupwiIL.

Macodanan ynanum Xam  MyBaddaxuaTIu amajira  OUIMPHIIIH.
Tapmokuunr uxkkuadn snemeHTH DHCP cepBepHm cosnmammm kypub dukamus.
DHCP 0y TapMoK KOH(pUTypaTCUSUIAQpUHU JUHAMHK CO3JAITHUHT MaHTUKUN
3JIEMEHTH XucoOnaHanu Ba TapMokK ateMenTinapura UII agnpece, Huko6, Ba JJTHC

cepBepHU OepuIll BazudacuHu Oaxkapau.

=S
e

\
11

R.ULIE r0

8.11-pacMm. TapMOK TOIOJIOTHSCH.

Tapmok Ttomonorusicu DHCP cepBep Basudacuam OaxkapyBuu poytep,
koMmyTaTop Ba PC napnan tamkui tonrad. buzHuHr Oakapaguran Bazudamus
ymly cepBepHH co3nam Ba PCrap cosnamanapvHu aBTOMATHK Tap3fa co37ab

YUKAMH3.
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DHCP co3namanapuHu ypHaTHUIl y4yH pOyTe€p KypHJIMacura Khpamu3 Ba

uHTepdeiicHn co3naiimmus Ba yau Ekamu3 (27-pacum).

Kevtmaru Oaxapamuran Bazupammu3z DHCP noon DHCP Oyiipyru opkamu
Mabaym Oup UII agpecnap myxutuHu Tamkmi Krtamu3 Ba yara DHCP ne6 mom
oepamus. Tapmox UII aapecunu G6epamuz remwopx 192.168.1.0 255.255.255.0.
Kowmmrotepnapra 6u3 UII anpecaan tamkan acocuii WYTHM KYpCaTUITUMU3 KEPaK
OM3HUHT XoJyaTaa Oy poyTep OpKalu iyn Oynaau s’ibHU acocui 103 Oy poyTep,
OyHUHT Yy4uyH Oegpayrm-poymep 192.168.1.1 Oylipyrunu kuputamus. MIHTepHeTra
kupumy yayH JJTHC cepBepHr XxaMm kypcatamus: oxc-cepsep 8.8.8.8 (27-pacm).

Anbarta OMp HapcaHU YHYTMACIUTUMH3 Kepak Ou3 CTaTUC Tap3jia poyrepra
192.168.1.1 UII anpechu Oepauk Ba Oy aapecHH OW3 KOMITIOTEpJapra
Oepunaauran aapeciap pyuxatugaH VIUpUIIUMHU3 Kepak. bByHHMHr yuyH
Poymep(Congpuec)tun  DHCP  sxCrnyoeo-aoopecc  192.168.1.1  Oyuipyrunan

dornananamus Ba 0y UII agpec pyiixatnan yukapuiaiu.

i
P Routed) iﬂ%

Physical | Config | CUI |

10S Command Line Interface

pEpEEEEEREESEENEEREDE °

Copy Paste

8.12-pacm. CoznamanapHu YpHATHIIL
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IP Configuration

TP Configuration

© DHCP Static
1P Address 192.168.1.2
Subnet Mask 255.255.255.0

Default Gataway 192.168.1.1

DNS Server 8.5.8.8 '
1PV6 Configuration

DHCP () Auto Config @ Static
1Pv6 Address /
Link Local Address FEB0::204:9AFF:FE9B: 920
1Pv6 Gateway

1PV6 DNS Server F

| O

8.13-pacm. UII coznamanap.

IOxopumarn pacmaaH KYpuHHUO TypraHuAeK OW3HUHT CO3JIaMallapuMU3
acocuma DHCP cepBep opkamu Ou3 KOMITIOTEpilapra TapMOK CO3JIaMallapuHu
JUHAMUK CO3JIalll UMKOHMSTHUHHM spaTauk. byHma Tapmoxk nuHamuk tapsna WII
aapec Ba HHMKOO CO3JaHAM, acocuid mUIIO3 MabiaymoTiaapu Ba DNS cepep
co3jamMaiapyu KUPUTUIIIN.

XHCOOOTHUHT MA3MyHH
Xuco0oT cudaruja, Uil TOMOJIOTUSCUHA HAMOMMII KUJIMHT Ba HATHXKaJlapHU
OJIUHT.
Ha3zopar caBosiiapu
1. AAA cepBepHHHHT HMIIUIANI TPUHIUIK Ba BazudamapuHy TyITyHTUPUHT?
2. DHCP npoTtokosnapy Ba yHUHT HIIJIAII TPHHIIAITNA?
3. DHCP cepBep co3znaManapuHUHT aCOCHUN TaMONMILIApH ?
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