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Xop 3aHATHA.
1. IP (Internet Protocol) — mpoTOKOJI CETeBOro YpOBHS, KOTOPBIH COAEPKUT HH(OPMALIUIO 00
aJipecallid U HEKOTOpYIO YIPaBJSIOMYI0 HH(OpMaLUHUI0 IJs MaplipyTH3auud mnaketoB. [IpoTokon
onMcad B 3anpoce Ha kKommeHTapud 791 (RFC 791).

R 32 OUTA  —--mmmmmmm e e e e >
Bepcus IHL Tun ciyx6s1 IHL OO0mas mimHa
HUnentuduxanus ®naru CwMmemenne
¢parmenTa
Bpewmst xusHn [TpoTokon KoHnTposbHas cymma 3arojioBka

A,HpCC HCTOYHHKA

AJlpec npUeMHHKa

CBoicTtBa

JlaHHble (MepeMeHHOMN IJIUHbI)

Bepcus — Bepcust ucnosibdyemoro npotokosa [P

IHL (IP header length) —pnuna IP-3arosioBka. [Ij1Ha 3arojoBka B 32-pa3psiiHbix OJIOKax

Tun cayowcbul — ornpenensieT ynpasieHde npoTokosom BepxHero yposHsi (TCP wmu UDP) u
NPHUCBaUBAET BaKHOCTH MAKETY.

Obwasn dauna — JInvHa Bcero ip-nmakeTa B OalTax, BKJIIOUasl TaHHBIE H 3ar0JIOBOK.

Hoenmugpuxayusi — 1enoe yHHKaJIbHOE UMCIIO, omnpedessiouee naket. Mcnonbdyercss npu
cObopke pparMeHTUPOBAHHBIX MTAKETOB.

@aaezu — Coctour u3 3-x Out. [lepBbii OMT ompenesnser, MOXET JH TMaKeT ObITh
(pparmeHTHpOBaH, a BTOPOH — SIBJISIETCS JIM NAaKeT MOCJIEJHMM B CEpHUHM (PparMEHTHPOBAHHBIX.
Tpetuit OUT HE UCTIONB3YETCSI.

CmeweHue ¢ppazmerma — COACPKUT 3HAUEHHE TMO3UIMU JAHHBIX (pparMeHTa OTHOCHTEJbHO
Havasia JaHHbIX. Mcnonb3yeTcs: ToJIbKO B (pparMEHTHPOBAHHbBIX MTAKETAX.

Bpemsi otcusnu — CU4eTuvK, KOTOPBIA MOCTENEHHO YMEHBIIAETCSl 10 HyJIsl (Ha €OUHHULY IpH
MPOXOKAEHHUH KaXIOro MapLIpyTH3aTopa), IMOCJIe Yero MakeT YHHUTOXKAeTCs BO H30exkaHHe
OECKOHEUHOH TMepeaauH 1Mo CETH.

IIpomoxkoa — Ilporokon BepxHero ypoBHs (TCP wnim UDP)

Koumpoavuas cymma 3azonoexa — Ilomoraet yoeIuTbCsl B IEJIOCTHOCTH MaKeTa.

Adpec ucmouruxka — onpeaenseT y3ea-oTIPaBUTEb

Adpec npuemHuxa — onpenessieT y3ea-nojyvaresb

Ceoticmea — I1osBonsiet IP ornpenensars pasiuuHbie CBOMCTBA, HAPUMEP 0€30MacHOCTh

Lannele — UH(popManusi BEpXHETO YPOBHSI.

[Tporokon IP kak mpoTOKOJ CETEBOro ypOBHSI HEPA3PBIBHO CBSI3aH C MOHSTHEM aJpeCcalMu.
Agnpec IP — 910 32-paspsiaHblii agpec, KOTOPbIH COOEpKHUT 4 Ipymniibsl 0 OAHOMY OaHlTy, OOBIYHO
sanucbiBaeMbix B 10-THuHOM BHIe uyepe3 TOuky. Kaxpgas rpynma HasplBaeTCsl OKTETOM.
MunumanpHOe 3HaYeHHEe oKTeTa — 0, MaKCHUMabHOE — 255.

[Tporokon IP ompenensieT Takke MOHSITHE MOACETH. DTO TpyNma ip-agpecoB, HMEIoIast
0011y10 MapIIpy TH3ALHIO.

[Toacetn ompepensioTcss Mackamu. Macka — 9TO 4acTh CETEBOrO ajpeca, Onpenesiomast
Kakue OWMTBHI ajpeca OTHOCSITCSI K CeTH, a KaKHe — K XOCTY. BHUTbI Macku, ycTaHOBJieHHblE B 1
OnpenessitoT ceTh, a B 0 — XOCT.



Hapumep:
192.168.2.31/255.255.255.0
Macka noncetu 255.255.255.0 B 1BOMUHOM BHJE Oy IET BBITJISIACTh:
111 1111111 1111111 0OOOOOOOO

Orcioga MOXHO CHenaTh BBIBOA, UTO JJIsI TOro uToObl HaWTH ampec 192.168.2.31 HykHO
HauTH ceTh 192.168.2.0, a B HeH xocT 31.

[P-agpeca nensitcst Ha nisaTh KiaccoB — A, B, C, D u E. [1511 KoMMepuyecKOoro HUCrojb30BaHUS

1111

MpEeaAHa3HAUYE€HbI TOJIBKO I1€

pBbIE 3.

Kaacc Macka Koauuecmeo 6umos, cemuv/xocm MaxkcumanavHo Koauuwecmeo
Xocmoe
A 255.0.0.0 8 OUT Ha ceTh/24 OHTa HA XOCT 16777214 (2%-2)*
255.255.0.0 16 6uT Ha ceTb/16 OUT Ha XOCT 65534 (2'5-2)

C 255.255.255.0

24 ouT Ha ceTh/8 OUT Ha XOCT

254 (28-2)

* - OJIMH aJipec 3ape3epBUPOBAH KaK MMHUPOKOBEMATENIbHbIM, U OJIUH — JJIs1 CETH.

CymecTByIOT TakXke CHEelHalbHO BBIACJICHHBIE AUANA30HBI CeTeH MJisi HCMOJb30BaHHS B
JIOKQJBHBIX CETSIX. JTO TaK HasbiBaeMble (hoHKOBble ceTH (OT aHri. fake — oOMaHbIBaTh, Takke HX
Ha3bIBAIOT MPUBATHBIMH, CEPBIMH aJpecaMH). DTH CETH HE MapUIPyTH3UPYIOTCSI B CETH HHTEPHET.
Boigenensl nuana3oHsl 1Jis 3 KJIaCCOB CETEH:

Kaacc Juanason
A 10.0.0.0 — 10.255.255.255 (255 cerewt knacca A)
B 172.16.0.0 — 172.31.255.255 (31 certsb kiacca B)
C 192.168.0.0 — 192.168.255.255 (255 cere#t kinacca C)

2. Hactporika nporokosia IP B Linux MOXeT BBINOJHSTBCS KaK C MOMOIIbIO BCTPOEHHBIX
cpencTB, Takux Kak netconf ot RedHat, Tak u Bpyunyio.
Inst orobpaxenuss mapametrpoB npotokosa [P wucnonbsyercss komanpa /sbin/ifconfig. C

MOMOIIBIO 9TOU K€ KOMaH/Ibl MOKHO HACTPOUTH YCTPOHUCTBO UJIH JOOABHUTb BTOPOH ip ISl KAPThI:
bash-2.05b# /sbin/ifconfig eth® 192.168.2.31 netmask 255.255.255.0
bash-2.05b# /sbin/ifconfig

etho

lo

Link encap:Ethernet

Hwaddr 00:C0:26:2C:AC:D1

inet addr:192.168.2.31 Bcast:192.168.2.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1

RX packets:147329 errors:0 dropped:0 overruns:0 frame:0

TX packets:47207 errors:0 dropped:@ overruns:0 carrier:0
collisions:0

RX bytes:96478376 (92.0 Mb)

Link encap:Local Loopback

inet addr:127.0.0.1 Mask:255.0.0.0

UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:10514 errors:0 dropped:0 overruns:0@ frame:0
TX packets:10514 errors:0 dropped:0@ overruns:0 carrier:0
collisions:0

RX bytes:9712961 (9.2 Mb)

TX bytes:8043931 (7.6 Mb)

TX bytes:9712961 (9.2 Mb)

bash-2.05b# /sbin/ifconfig eth® add 192.168.2.253 netmask 255.255.255.0
bash-2.05b# /sbin/ifconfig

etho

Link encap:Ethernet

Hwaddr 00:C0:26:2C:AC:D1

inet addr:192.168.2.31 Bcast:192.168.2.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1



RX packets:148126 errors:0 dropped:0® overruns:0 frame:0
TX packets:47781 errors:0 dropped:@ overruns:0 carrier:0
collisions:0

RX bytes:96843116 (92.3 Mb) TX bytes:8103494 (7.7 Mb)

etho:0 Link encap:Ethernet Hwaddr 00:C0:26:2C:AC:D1
inet addr:192.168.2.253 Bcast:192.168.2.255 Mask:255.255.255.0
UP BROADCAST RUNNING MULTICAST MTU:1500 Metric:1
RX packets:148126 errors:0 dropped:0@ overruns:0 frame:0
TX packets:47781 errors:0 dropped:0@ overruns:0 carrier:0
collisions:0
RX bytes:96843116 (92.3 Mb) TX bytes:8103494 (7.7 Mb)

lo Link encap:Local Loopback
inet addr:127.0.0.1 Mask:255.0.0.0
UP LOOPBACK RUNNING MTU:16436 Metric:1
RX packets:10514 errors:0 dropped:0 overruns:0 frame:0
TX packets:10514 errors:0@ dropped:0 overruns:0 carrier:0
collisions:0
RX bytes:9712961 (9.2 Mb) TX bytes:9712961 (9.2 Mb)

Onnako B RehHat-cuctemax npuHsiTO HacTpauBaTh NpoTOKOJ IP ¢ momompio cucTeMbl
CTapTOBBIX CKPHIITOB HAa OCHOBE (palJIOB HACTPOEK:
/etc/sysconfig/network — OCHOBHOHM KOH(pHrypallMOHHbIH hail ceTu. B Hem onmcad cam pakT

HCIMOJIb30BAHHUSI CETH, UMsI XOCTa, MapuIpyT Mo ymoyyanuio u agpeca JHC:
bash-2.05b# cat /etc/sysconfig/network

NETWORKING=yes

HOSTNAME=WebMedia

GATEWAY=192.168.2.2

DNS1=192.168.2.2

DNS2=192.168.2.4

/etc/sysconfig/metwork-scripts/ifcfg-<rnceBOJOHMM yCTpOHCTBa> - OINHCBHIBAET IapamMeTphbl

CETEBOro yCTPOUCTBA:

bash-2.05b# cat /etc/sysconfig/network-scripts/ifcfg-etho
DEVICE=eth0

ONBOOT=yes

IPADDR=192.168.2.31

NETMASK=255.255.255.0

NETWORK=192.168.2.0

BROADCAST=192.168.2.255

WJIH, TIPY UCMIOJIb30BAHUU MTPOTOKOJIA TUHAMHUYECKONU KOH(PUTYpaLHH:
bash-2.05b# cat /etc/sysconfig/network-scripts/ifcfg-etho
DEVICE=eth0
ONBOOT=yes
BOOTPROTO=dhcp

HyxHO yuecTp, uTO B BbIBOJE KoMmaHnpl ifconfig Bbl OyaeTe BHAETh Ha3BaHHE YCTPOMCTBA,
YKa3aHHOTO B Ha3BaHWM (pailyia, a peajnbHO OYyJIEeT HCMOJb30BAHO YCTPOMCTBO, YKa3aHHOE B (pame.
[Ipuuem 5TH Ha3BaHUs He 00s3aTesIbHO NOJIKHBI coBmaaatrb. Hampumep, B BbiBoa ifconfig MoxHO
ycTanoBUTb ppp0, XOTsI peanbHO OyaeT ucrnosibzoBatbes eth.

3. MapuipyTusanusi B HHTEpHET MOCTpoeHa Ha JaHHbiX O [P-moaceTsx, a Takke o rpymnmax
NOoJCeTeH, MPHHAMJIEKAMUX KPYMHBIM MAarucTpajibHbIM MpoBaHaepaM. Takue Ipymnmbl agpecoB
Ha3bIBAIOTCSL ABMOHOMHbIMU 00aacmsimu. MapmipyTH3aMsi MOXKET ObITh CTATMYECKOH, Ha OCHOBE
3apaHee CO3JaHHbIX YEJIOBEKOM MAapIIPyTOB M JOHHAMHUYECKOHM, KOrja MapIIpyThl CO3AI0TCS
NPOTOKOJIaMH MapmipyTusanud, Takumu Kak RIP (Routing Information Protocol — mpoTokon
uHdopmanuu U Mapupytusauuu), OSPF (Open Short Path First — ucnosb3oBaTh KOPOTKHH IyTb
cHavasa), BGP (Border Gateway Protocol — mnporokosn rpaHuuHoro mwmo3a) W np. Hx
paccMaTpuBaTbh Mbl HE Oy ieM.

¥ mapuipyTtuzaTopa ectb HaOOp MpaBUJI, OMPEESSIONUX CETEBOM HHTepdenC, Ha KOTOPBIH
MOXKET OBIThb OTHpaBJieH MaKeT B 3aBUCHUMOCTH OT ajpeca MoJiyyaTessi, a Takke MappyT IO



YMOJIYAHHIO, Ky Ja OTIPaBJISIIOTCS TAKETbI, HE COOTBETCTBYIOLIHME OOLMIMM MpaBHjIaM, HalIpUMeEp:

- st cet 192.168.2.0/255.255.255.0 otnpasuts B ethO

- st cet 214.54.0.0/255.255.0.0 otnpaButs B eth1

- MapmpyT no ymosadanuio wan(

Takum o00pa3om, Korja MapHIpyTH3aTOp TMOJYUYHT MakeT ¢ aApecoM MoJyvaress
192.168.2.31, T0 oH ormpaBHT ero B uuTepdeic eth(, a ecnm on nonyunt naker g 80.92.30.1, To
OTOPABUT ero B uHTepderic wan0.

Moxet ObITh Takke, 4TO BMECTO MapLIpyTa-yCTPOHCTBA 3aJjaH aJpec CETEeBOro mumosa. B
9TOM cJlyyae MapIIpyTH3alusl MAaKeTOB OyIEeT OCYLIECTBJISITbCS C MOMOLIBIO MII03a, a XOCT, Y
KOTOPOI'O yKa3aH LIII03 CMOXET HANpsIMYIO aipecoBaTh TOJBKO XOCTbl COOCTBEHHOH MOACETH.

CoBceM Opyrod THI MapIIpyTH3alMH IPUMEHSIETCS] B aBTOHOMHBIX 00JacTsiX. B aTom ciyvae
Ha MarucTpajbHbIX pa3Bsi3Kax MaKeTbl AJIs BCeX MOAcCeTeH O0JIAaCTH OTHPABJISIIOTCS HA I'PAHUUHBIA
MapIIpyTH3aTOP 00JIACTH, a OH YK€ BBIMOJHSET BHYTPHOOJACTHYIO MapLIPY TH3ALHIO.

Kak wueHTpanpHasi MarucTpasipHasi pas3Bsiska B Poccuu — Hcrmosibdyercst  Tpymma
MapIIPyTH3aTOPOB MAarucCTpajbHbIX MpoBanaepoB, Taku Kak PocTeneKom, TpancTeneKom, MTY
Huten, reorpaguueckH pacnoJioKEHHass Ha MEKAYHapOAHOH TenedOoHHOH cTaHuud M9 B T.
Mockse. UMEHHO U3 9TOH TOUKH OCYIIECTBJISIETCS TPAHCIISILMS MOTOKOB JIAHHBIX MEXIY KPYIMHBIMH
POCCHICKHUMH MarucTpajbHbIMU MPOBalIepaMH, a TaKxke 3apyoex.

JLJ1s1 HACTPOMKHK CTATHUECKON MapipyTH3auuy B Linux ucnosb3yeTcst Komanaa /sbin/route.
[gserg@webMedia gserg]$ /sbin/route
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.2.0 * 255.255.255.0 u (0] (0] 0 etho
169.254.0.0 * 255.255.0.0 u (0] (0] 0 etho
127.0.0.0 * 255.0.0.0 u (0] (0] 0 lo

default ns.edu.vologda. 0.0.0.0 UG 0 0 0 etho

BBenennas 0e3 mapamMeTpoB OHa MOKAa3blBAaeT TAOJMIY MapIIpyTH3alHMH, HCHOJb3yeMyl0 Ha
ITK/cepBepe. Hcnosb3oBaHHe KOMaHIbBl OMHCAHO NOAPOOHO B man-cTpanuue. S ke mnpuBeny
HECKOJIbKO IIPUMEPOB:

1) [IpocMOTp yCTaHOBJIEHHBIX MapLIPyTOB
bash-2.05b# /sbin/route
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.2.0 * 255.255.255.0 u (C] (C] 0 etho
169.254.0.0 * 255.255.0.0 u (0] (0] 0 etho
127.0.0.0 * 255.0.0.0 u 0 0 0 lo

default ns.edu.vologda. 0.0.0.0 UG 0 0 0 etho

2) dobaBneHne MapmpyToB
bash-2.05b# /sbin/route add 192.168.1.0 netmask 255.255.255.0 gw 192.168.2.1
bash-2.05b# /sbin/route
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.1.0 192.168.2.1 255.255.255.,255 UGH (0] (0] 0 etho
192.168.2.0 * 255.255.255.0 u (0] (0] 0 etho
169.254.0.0 * 255.255.0.0 u (0] (0] 0 etho
127.0.0.0 * 255.0.0.0 u 0 0 0 lo
default ns.edu.vologda. 0.0.0.0 UG 0 0 0 etho

2) YV nanenue MapmpyToB
bash-2.05b# /sbin/route del 192.168.1.0 netmask 255.255.255.0 gw 192.168.2.1
bash-2.05b# /sbin/route
Kernel IP routing table

Destination Gateway Genmask Flags Metric Ref Use Iface
192.168.2.0 * 255.255.255.0 U 0 0 0 etho
169.254.0.0 * 255.255.0.0 U 0 0 0 etho
127.0.0.0 * 255.0.0.0 u 0 0 0 lo

default ns.edu.vologda. 0.0.0.0 uG 0 0 0 etho

bash-2.05b#_



JlJ1st co3maHusi MapIIpyTOB, KOTOPbIE BIOCAEACTBUH OyAyT UCIOIB30BAThCS NP 3arpyske Bo

MoskeTe uernosb3oBath B RedHat-based cucremax daiin /ete/sysconfig/static-routes:
eth® net 192.168.3.0 netmask 255.255.255.0 gw 192.168.2.4
eth® net 192.168.1.0 netmask 255.255.255.0 gw 192.168.2.1

dopmMmar parna cienyomun:
uHTepderc npodes napameTpsl_KoMaHIbl_/sbin/route



