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CeTeBOU YPOBEHb
B3aMMOOEeNCTBUA

AQpecauna n mapwpyTtnsauma
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Tpun agpeca

* JIOKaNbHbIN
* |P-appec
* CMMBOIbHbIN NAEHTUPUKATOP-UMS
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JIoKanbHbIN aapec

* OnpegenseTca TEXHONOTMEN NPU NOMOLLU
KOTOpPOM nocTpoeHa cetb. B cnyyae MAC
Ha3Ha4vaeTca nponsBoauTenem nepsble 3
6avta — ID pupmbl, a nocnegHue — ID noprTa.

* B cayyae X.25 nam Frame Relay Ha3HavaeTcsA
AaAMUHUCTPATOPOM

e Mpumep MAC 11-A0-17-3D-BC-01
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IP - aapec

* 4 6ainTa, Ucnosb3yeTca ANA agpecalmm Ha
ceTeBOM YpPOBHE, Ha3HAYaeTCs B HEKOTOPbIX
cAyyanax aagMUHUCTPATOPOM

* [Npumep - 109.26.17.100
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CUMBOJIbHbIN MAEHTUDUKATOP

* Ha3Ha4yaeTcAa B HEKOTOPbIX CAyyaax
aAMUHUCTPATOPOM. B OCHOBHOM —
noKynaeTcs. bonee nogpobHO Ha neKkumm o
DNS.

* [Mpumep: www.nic.ru
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TpW OCHOBHbIX K/1acca ceTeun

IP appec 06bI4HO 3anNMCbIBAETCA YETbIPbMSA
Yncnamm

128.10.2.30

Ho TaK e moXXeT bbITb NpeacTaBieH 1 B
buHapHOM BUaE

10000000 00001010 00000010 00011110
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CTpYKTYpa agpeca

Knacc

A

0 N ceTun N y3na

Knacc

1 O

Knacc

1 1 O

Knacc

11 1 0 Anpec rpynnbl Multicast

Knacc
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Knacchbl ceTen

A. CeTn nmeroT Homepa oT 1 go 126. (Homep 0 He
MCNOJb3yeTCHd, a HoMep 127 3ape3epBupoBaH)
KonnyecTBo y3noB AOSMKHO ObITb 6osbLue 216, HO He
npesblaTh 224,

B. Uncno yanos 28 - 215, Agpec ceTn nagpec y3na no 16
ouT.

C. Y3noB He bonbLue 28. Agpec cetu 24 buta, a agpec
y3na - 8 our.

D. OcobbIn, rpynnoBown agpec - multicast. Ecnn B nakete B
KayecTBe agpeca Ha3Ha4YeHus yKkasaH agpec knacca D,
TO TAKOM NakKeT AOJKHbI NONY4YnTb BCE Y3Ibl, KOTOPbIM
NPUCBOEH OaHHbIN agpec.

E. 3apesepBupoBaH anga 6yaywmx npuMeHeHun.
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CneuunanbHble agpeca

* B npoTtoKone |P cywectBsyeT HECKO/IbKO
cornaweHmnn ob ocobon nHtepnpetaumnmn IP-
afpecoB:

* ecnu IP-agpec coCTOUT TONbKO U3 ABOUYHbIX
Hy/1eM TO OH 0603HaYaeT agpec Toro y3na,
KOTOPbIN CreEHEPUPOBAN 3TOT MAKET;

* ec/1 B nosie Homepa cetu ctoat 0, To no
YMOJ/TYAHMIO CYUTAETCA, YTO ITOT Yy3€
NPUHAONEXUT TOU e CaMOU CEeTU, YTO U y3en,
KOTOpPbIXA OTNPABUA NAKeET;
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CneuunanbHble agpeca

* ec/In Bce ABOUYHbIe pa3pAaabl IP-aapeca
paBHbl 1, TO NAKeT C TaKMM aZipecom
Ha3HaYeHUA AOMKEH PACCbINATLCA BCEM
y3/71aM, HaXxoAALWMMCA B TOU XKe CEeTU, YTO U
MCTOYHMK 3TOro NakKeTa. Takasa paccbl/iKa
Ha3blBaeTCA OrPaHUYEHHbIM
LUMPOKOBeELATeNbHbIM coobweHunem (limited
broadcast);
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CneuunanbHble agpeca

* eC/IM B Nose agpeca Ha3HaYeHua CToAT
cn/ioWwHble 1, TO NaKeT, UMetoLWKnmM TaKon aapec
PACCbINAETCA BCEM Y3/1aM CETU C 3aaHHbIM
HomepoM. TaKkana paccbisika Ha3biBaeTCH
LUIMPOKOBeLLaTeNbHbIM coobleHnem (broadcast);

* aapec 127.0.0.1 3ape3sepBnpoBaH ANA
opraHu3saumm obpaTHOM CBA3U NPU
TEeCTUPOBAHUM PAbOTbI MPOrPAMMHOrIO
obecneyeHunsa y3na 6e3 peasibHOM OTNPABKU
nakeTa No ceTu. ITOT aJpec UMeeT Ha3BaHuUe
loopback.
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[pynnoBoun agpec multicast

[TaKkeT pocTtaBnaeTca y3ziam, KOTopble
06pa3yloT rpynny ¢ HOMEPOM.

Ho agpec He aenntcs Ha nosie HomMepa y3/a U
ceTtu

Y31bl camn onpeaenatoT CBOO
NPUHAONEXKHOCTb K rpynnam

Takue nakeTtbl 06pabaTbiBatOTCA
MapLLUpYyTU3aTOpPamm ocobbim obpasom
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OcobeHHOCTU WNPOKOBELLATENbHbIX
NnakeToBs

* BIP HeT Takoro TMna NakeToB, KOTOPbLIU
nonKeH bbiTb AOCTaBAeH abcoNtoTHO BCeEM

* PacnpocTtpaHeHuMe nakeTa orpaHn4eHo nnbo
CeTblO, KOTOPAA YKa3zaHa, 1Mbo ceTbto B
KOTOPOW HaxoamUTCcA y3en

* PaspgeneHune ceten npm nomoLu
MapLUPYyTM3aTOPOB NOMOraeT NpeaoTBpaTUTb
LUMPOKOBeLWaTeNIbHbIE LUTOPMbI.



www.phys.nsu.ru

CTpYKTYypUu3auma ceten npm NOMOLLN
MacoK

Macka - 3To YMcso, ABOMYHAA 3aNUCh
KOTOPOro coAepXuT eanHuLLbl B TEX pa3psaaax,
KOTOpble A0/XHbl MHTEPNPEeTUPOBATLCA KaK
HOMEP CeTu.

255.0.0.0 - macKa ana cetun Knacca A,
255.255.0.0 - macKka ana cetun Knacca B,
255.255.255.0 - macka ana cetn kKnacca C.
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MacKunpoBaHue

* Hanpumep, IP-appec 129.44.141.15
(10000001 00101100 10001101 00001111),
KOTOpPbIM Mo cTaHaapTam IP 3agaet Homep
cetn 129.44.0.0 n Homep y3na 0.0.141.15,
Tenepb, NP MCNOIb30BAHMMN MACKK, byaet
MHTepnpPeTUpPOBaTbCA KaK napa: 129.44.128.0 -
Homep ceTn, 0.0. 13.15 - Homep y3na.
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[Mpobnemol

e Knacc A obbI4YHO CANLLKOM BenmK
e Knacc C 3a4acCTyto CAANLLKOM MaJ

* HepocTaToK Yncna Kaaccos B

* HeadpPpeKTMBHOE MCNONb30OBAHME aAPECHOTO
NPOCTPAHCTBA

e PaspacTtaHue Tabamu mapLipytmusaumm
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CIDR, Classless InterDomain Routing

e ObbeanHeHmne ceten Knacca C B 6/10KM
NepemMeHHOro pasmepa

* I3meHeHune pernameHTa NpeaocTaBAeHUs
ceten Knacca C
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CIDR

Appeca ot 194.0.0.0 po 195.255.255.255 — ana
EBponbl;

Apgpeca ot 198.0.0.0 no 199.255.255.255 — ansq
CeBepHON AMEPUKMN;

Apgpeca ot 200.0.0.0 no 201.255.255.255 — ana
LeHTpanbHOU 1 KOXKHOU AMEPUKN;

Appeca ot 202.0.0.0 po 203.255.255.255 - ana
A3 N TUXOOKEeaHCKOro peroHa.

Ewe 320 mnH. aapecos Knacca C ot 204.0.0.0 go
223.255.255.255 6b1710 3ape3epBMpPOBaHO Ha

byayuwee
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CIDR

* JTO No3BoAaAeT 32 M/IH. aAPecoB YN/IOTHUTbL B
OAHY CTPOKY Tabauupbl poytepa

* HeT HomepoB noaceTei, a TONbKO NpedUKcehbl
aJpecHoro nNPocTpaHCcTBa, HET MacoK noaceTew, a
TO/IbKO ANIMHa npeduKkca. Hanpumep, ceTtb
10.181.215.32 ¢ mackon 255.255.255.224
(buHapHOe nNpeacTaBieHUE MACKK
11111111.111121111.11111111.11000000)
npeacrasnseTca Kak 10.181.215.32/27
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Bonpochbl

CKO/IbKO afipecoB MMeeT NoAKNHOYEHHbIN B
MHTEPHET KOMMbIOTEP N KaKue 3TO aapeca’?

B 4ém Heya0bCTBO 3anncK aapeca C MaCKou?
Kakux ceten 6onblie: Aumnm C?

3ayem b6blIM BBEAEHbI NpaBuia no
reorpapuyeckomy pasgeneHunto aapecos?
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IP

fBnsieTcs Hanbonee pacnpocTpaHEHHbIM
NMPOTOKO/IOM CETEBOTO YPOBHA

IP-nakeT (RFC-791) BKNhaabiBaeTcs B Kaap
Ethernet n nmeHHO B HEero Bk/1aAbIBalOTCA
naketbl UDP, TCP.

IP-npoTOKOAN Npeanaraet HeHaaeXHyHo
TPAHCNOPTHYIO cpeay.

[Mpu ownbke aemntorpamma BblbpacbiBaeTcs, a
OTNPaBUTE/IIO MOCbIJIAETCA COOTBETCTBYIOLLEE
ICMP-coobuieHune (M1m He nocbiIaeTca HUYEro).

ObecneyeHue Xe HageXHOCTM BO31araeTca Ha
6onee Bbicokmi yposeHb (UDP nnun TCP).
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IP onuunn

B 3aronoske |P nakeTa nmeeTtca BO3MOXHOCTb 3a4aTb
onunmn

Hanbonblumit MHTEpPEC NpeacTasasastoT cobor onumm
BpeMeHHble MEeTKU 1 MapLlpyTU3aLmA.

Onuwua 3anucame mapwpym (RR) co3paet
AEeNTorpammy, rae 3ape3epBmMpoBaHO MECTO, KyAa
KaXAbl MapLLUPYTU3ATOP NO AOpPOre AO0JIKEH 3anncaTb
csou IP-agpec (Hanpumep, ytunuTta traceroute).

dopmaTt onumm 3anucams mapwpym B AeNTOrPamme
npeaycmoTpeHo mecto ana 3anmcn 9 |IP-aapecos

peanm3saumsa RR He aBnaeTca obsa3aTenbHOM
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IP maplwpyTnsauma

* |P-cnon umeeTt mapLupyTHble Tabanubl, KOTOpPbie
NPOCMAaTPUBAIOTCA KaXKablin pa3, koraa IP nonyyaet
AenTorpammy ana oTnpaBKu.

 Korpa aentorpamma nosay4yaercsa oT CeTeBoro
nHTepdenca, IP nepBbim Ae/10M NPOBEPAET,
npuHagnexXut nn IP-agpec mecta HasHa4YeHUA K CMUCKY
NNOKaNbHbIX agpecos, UAn aBnaeTca
LUMPOKOBeLWaTe/IbHbIM aApecom.

* EcAn umeeT mecto ognH U3 3TUX BaPUAHTOB,
nenTorpamma nepeaaetcs NpPorpaMmmHOMY MOAYNtO B
COOTBETCTBMM C KOLOM B NOJIE€ NPOTOKOA.
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IP maplwpyTnsauma

* |P-npoueccop moxeT bbiTb CKOHPUTYPUPOBaH
KaK MapLwpyTnsaTtop, B 3TOM cay4ae
AenTorpamma mMoxKet bbiTb NnepeaspecoBaHa B
APYyron y3en ceTu.

* MapuwpyTtmnsauma Ha IP-ypoBHE HOCUT MOLLAroBbIn
XapaKTep.

* |P He 3HaeT Bcero nNyTn, oH BnageetT MUb
MHPOpPMaLMEN - KAKOMY MapPLLPYTU3ATOPY
nocnaTb AEUTOrPaMmMy C KOHKPETHbIM aZlpecom
MeCTa Ha3HayeHwuAa.
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IPVv6

PacwunpeHune aapecauumn (B IPv6 nnmnHa agpeca
pacwmpeHa go 128 6ut npoTtms 32 B |IPv4)

YnyduweHHaa noaaepKKa paclimpeHnm n onumm
(M3meHeHne KoanpoBaHUa onuuin |P-3aronoBKOB
ocnabnaet orpaHUYEHUA HA ANNHY ONUUN, U
aenaet bonee A4OCTYNHbIM BBeAEHUNE
[OMO/IHUTE/IbHbIX ONuUUiA B byayLiem)

BO3MOXHOCTb MOMETKM NOTOKOB AaHHbIX (TOS)

NaeHTMdUKauma 1 3amMTa YacTHbIX 0bmeHOoB
(ons 3aWwWmTbl MIHPOPMAL UM
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IPVv6

CylwiecTtsyeT Tpu TUNa aApeCcoBs:

unicast: UaeHTUPUKaTOpP OANHOYHOIO
MHTEpdenca

anycast: neHTudumKaTop Habopa
MHTepdencos (AocTaBKa banKkanwemy)

multicast: MopeHTndmnkatop Habopa
MHTepdencos (Ao0CTaBKa BCEM)
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IPVv6

* |Pvb aapeca Bcex TMNOB aCCOLMUPYHIOTCA C
MHTEpPencamu, a He y3namu. TaK KakK
KaxKabln MHTepdEeNCc NPUHAANEXKUT TONbKO
OAHOMY Y37y, YHUKACTHbIKW aapec nHTepdemnca
MOXKEeT UAEHTUPULUNPOBATDL Y3en.
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IPVv6

 OCHOBHaA GOopMa UMEET BUI, X:X:X:XIXIX:X:X,
roe 'x' wectHaauaTepuyHble 16-butoBble
4yncna.

* [lpumepbl:

e fedc:ba98:7654:3210:FEDC:BA98:7654:3210
1080:0:0:0:8:800:200C:417A
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IPVv6

KombuHaums "::" moxeT noABASATbLCA TO/IbKO NPU 3anmcu agpeca.

[locnenoBaTeNbHOCTb ;i MOMKEeT TaKXe MCNO0JIb30BaTbCA AN
yAaneHus n3 3anmcm HayasibHbIX UM 3aBEPLUAOLLMX HY/1IEN B
agpece. Hanpumep:

1080:0:0:0:8:800:200c:417
ff01:0:0:0:0:0:0:43
0:0:0:0:0:0:0:1
0:0:0:0:0:0:0:0

1080::8:800:200c:417a
ff01::43
1
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IPVv6

AnbTepHaTtuBHOM dopmomn 3anmcu, Kotopaa bonee
yaobHa npu paboTte c ipv4 u IPv6, asnseTcs
x:x:x:x:x:x:d.d.d.d, roe 'x' wectHaguatepuyHble 16-
butoBble Koabl aapeca, a 'd' gecaTnyHbie 8-6muToBbIE,
COCTaB/AlOWME MAaaLWyo YacTb agpeca (ctaHaapTHoe
IPv4 npepactaBneHue).

Hanpumep:

0:0:0:0:0:0:13.1.68.3
0:0:0:0:0:FFFF:129.144.52.38

UInN B CAKAaTOM BUAE.

:13.1.68.3
:FFFF:129.144.52.38
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[1pOTOKO/1bl MapLUpyTU3aLUN

3TO NPOTOKO/1Ibl NOCTPOEHMNA MAPLLUPYTHbIX
Tabnuny,

Pa3snnyatotca no o6,1actm NnpUMeHeHNAa U
CNOXHOCTHU

RIP, OSPF, BGPF

MoKHO 06xoanUTbCA Oe3 Ncnoab3oBaHUA
TaKUX NPOTOKON0B, HO A1 OONbLUUX CETEN
Py4YHas maplpyTmnsauma HeuenecoobpasHa
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Bonpochbl

Kakon NpoTOKOA OCyLLEeCTBAAET
MapLLIpyTU3aLUIO?

C KakKumu uenamu bbin npeanoXeH CTaHaapPT
|Pv6 ?

Yem oTamnvyatotca aapeca IPv4 n IPv6 ?

B Kagpbl KAKOro npoToKkona obbI4YHO
BKNagbiBaetcs IP ?
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