Appecauus B IP-ceTax

*  OauH KOMIIBIOTEP MOXKET UMETh HECKOJIBKO CeTeBhIX MHTEepdeticoB. Hampumep, mis
CO37aHUS MMOTHOCBI3HON CTPYKTYPHI U3 N KOMITBIOTEPOB HEOOXOIUMO, YTOOBI y KaXK0TO
u3 Hux umencs N - 1 uatepdeiic.

* [lo xomuuecTBY ajgpecyeMbIX HHTEPQEHCOB apeca MOKHO KIIaCCHU(BUIIMPOBATH
CIEAYIOIIUM 00pa3oM:

* YHUKAJIbHBIN aapec (unicast) ucronb3yeTcs s UASHTUPUKAIIMN OTIETbHbIX
UHTEp(ENCoB;

* rpynnoBoi aapec (multicast) uaeHTUPUUUPYET Cpa3y HECKOIBKO HHTEPPENCOB, TOITOMY
JaHHBIE, TOMEUCHHBIC TPYIIIOBBIM aIPECOM, JTOCTABIISIFOTCS KaXAOMY W3 Y3JI0B, BXOISIINX B
I'pyIILy;

* JaHHBIE, HATIPABJICHHBIE 110 IIUPOKOBemaTeabHOMY ajapecy (broadcast), 10JKHBI ObITH
JOCTAaBJICHBI BCEM y3J1aM CETH;

* aJipec NPOU3BOJILHOM pacchblIKU (anycast), onpeeIeHHbIA B HOBOW BEPCUH MPOTOKOJIA
[Pv6, Tak ke, Kak ¥ TPYMHIIOBOM aJpec, 3a1a€T IPYNHITy aIpeCcOB, OAHAKO JIAHHBIC, IOCITAHHBIE
0 3TOMY aJApECy, JOJIKHBI OBITh IOCTABJIEHBI HE BCEM aJipecaM JaHHOUM TPYyIIIbI, a JIIDOOMY U3
HUX.

* Agpeca MOTYT ObITh YHCJIAOBBIMHM (Hanmpumep, 129.26.255.255 unu §1.1a.{f.fF) u
CUMBOJIbHBIMHU (site.domen.ru, willi-winki).

*  MHOXeECTBO BCEX aIPECOB, KOTOPBIE SABJISIOTCS JOITYCTUMBIMHA B PAMKaX HEKOTOPOU CXEMBI
azpecalny, Ha3bIBAECTCS AIPECHBIM MPOCTPAHCTBOM.



Appecauus B IP-ceTax

» Kaxnpiii komnbroTep B ceTsax TCP/IP umeet agpeca Tpex
ypoBHel: puznueckun (MAC-aapec), cereBou (IP-aapec)
U cMMBOJIbHBIN (DNS-nMa).

* Qu3zuueckuii, uiu J1OKAIbHLIU adpec y3a1a, ONPEACIITCMbIN
TEXHOJIOTUEN, C ITOMOIIBIO KOTOPOU ITOCTPOEHA CETh, B
KOTOPYIO BXOIUT y3€ll.

J{714 y3710B, BXOIAIIMX B JIOKAIbHBIE cEeTH - 3T0 MAC—-aapec
CETEBOI0 aJarrTepa Wik mMopTa MaplupyTuzaropa, HapuMmep,
11-A0-17-3D-BC-01. 91t agpeca Ha3zHAYArOTCA
POU3BOAUTENSIMU O0OPYAOBAHUS U SBIISIIOTCS YHUKAJIbHBIMHU
aJlpecaMy, TaK KaK yIIPaBJISIOTCA LIEHTPAIU30BAHO.

e Jlnsa BCEX CYNIECTBYIOIIUX TEXHOJIOTHUU JIOKAJIbHBIX CETEU
MAC — aapec umeet ¢popmar 6 0aMTOB: cTapinue 3 OalTa -
UaeHTU(UKATOP (PUPMBI POMU3BOAUTEIIS, & MIIAIINE 3
OaliTa HA3HAYAKOTCSl YHUKAJIBHBIM 00pa3oM CaMUM
IIPOU3BOAUTEIIEM.



CerteBoui (IP-aagpec)

* Cemesoit, unu IP-aopec, cocrosmuii u3 4 0anuT, HaIPUMED,
109.26.17.100. 2TOT aapec MCHOAb3YETCSA HA CETEBOM YPOBHE.

OH Ha3Ha4aeTCs aIMUHUCTPATOPOM BO BpeMs KOH(DUTYPUPOBAHUS
KOMITBIOTEPOB U MapIIpyTHU3aTOPOB.

IP-aipec COCTOUT M3 IBYX YACTElH: HOMepa CeTH U HoMepa y3Jia.
Homep cetu MoKeT OBITh BEIOpaH aIMUHUCTPATOPOM MPOU3BOJIBHO,
1100 Ha3HAYEH I10 PEKOMEHAAIMH CHCLUAIbHOIO IOApa3IeICHUS
Internet (Network Information Center, NIC), ecinu cetb J0KHA
paboTark Kak cocTaBHas 4acTh Internet.

OObIYHO mpoBaiaepbl yeiayr Internet mojsydaroT Auara3oHbl apecoB y
noapazaencHul NIC, a 3areM pacnpenesatoT UX MKy CBOUMH
abonentamu. Homep y31ma B mpoTtokose [P Ha3HauyaeTcs He3aBUCHUMO
OT JIOKaJIbHOIO aapeca y3na. Jlenenue IP-anpeca Ha mosie Homepa
CETH U HOMEpa y3Ja - THOKOE, ¥ TpaHulia MEXAy dTUMHU MOJISIMU
MOYKET YCTAHABJIUBATHCS MPOU3BOJIBHO. Y3€J MOXKET BXOIUTDH B
HECKOJILKO [P-cereli. B 3ToM citydae y3es JOJIKEH UMETh HECKOJIBKO
[P-ampecoB, Mo 4HUCIy CETEBBIX CBsA3EH. [P-aipec XapakTepU3yeT HE
OTAEJIbHbIN KOMIIBIOTEP WU MAPIIPYTU3ATOP., & OHO CETEBOE

COCAMHCHUC.




CuMBONbHLIU agpec

* CuMBOJIbHBIN aapec, i DNS-ums,
Hanpumep, SERV1.IBM.COM.

* DTOT agpeC HA3HAYACTCS aAMUHUCTPATOPOM H
COCTOUT M3 HECKOJIbKHUX YaCTEH, HAIPUMED,
MMEHU MAIIIMHBIL, UMEHH OPraHy3alliy, UMEHU
aoMeHa. 1aKkou aJApec UCHOJIb3YyEeTCs Ha
IPUKJIAJTHOM VYPOBHE, HAIPUMED, B
nporokonax FTP win telnet.




Kaxpiii y3ea B 06beIMHEHHO CeTH, KaK yKa3hiBANOCh BHILIIE, IO~
XeH MMeTh CBOM YHUKaNbHBIN [ P-anpec, cocTosiiumit U3 aByX 4yacreil —
HOMeEpa CeTH M HoMepa y3na. Kakast yacTh anpeca OTHOCHTCSH K HOMepYy

7 6uT 24 b6uTa
Knace A | o |HacHTH®HKaTOp Vizesmaduxarop
14 6ur 16 6ur
Knacc B| 1|0 anmce?:xamp Hneu;on?;;xarop
21 6mT 8 GuT
KraccC|l1]11]0 Hnemoe?"mmp Hneu;':(cl;:xafrop
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Kmnacc D{1{1][1{0 Hiaearuduxkarop rpyrnum (multcast)
27 6HT
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Puc.1 Kaaccel agpecoB B ceTH HIHTepHET

CEeTH, a KakKasi K HOMepy y3na, OlpeneisieTcs 3HAaYCeHUSMM TIepBhLIX
OUTOB anpeca.



Appecauus B IP-ceTax

* Ecimm anpec HaunHaercs ¢ 0, To C€Th OTHOCST K Kaaccy
A 1 HOMep ceTH 3aHUMAaCT OJUH 0alT, OCcTaJbHbBIC 3
OaliTa UHTEPOPETUPYIOTCS KaK HOMEP y3JIa B CETH.
Certn kacca A UMEIOT HOMEpaA B IMara3oHe ot 1 110
126. (Homep 0 He ncnonb3yercs, a Homep 127
3apE3€PBUPOBAH IS CIIEHHANILHBIX Lieaei). Ceren
KJ1acca A HEMHOTO, 3aT0O KOJIMYECTBO y3JI0B B HUX
MOKeET gocturars 224, o ects 16 777 216 y3.10B.

* Ecnum niepBbie 1Ba OuTa azgpeca paBHbI 10, TO CETh
OTHOCHUTCHA K Kaaccy B.

* B cerax kiacca B noj HoMep ceTH U 1101 HOMEP y3J1a
oTBOAMUTCSA 10 16 OUT, TO ecTh o 2 Oalita. Takum
o0pa3oM, ceTh Kiacca B sBiseTcs CeThio CpeIHUX
pa3MEpPOB ¢ MAKCUMAJIbHBIM YK CIOM y310B 2'°, 4To
cocTaBisieT 65 536 y3.10B.



Appecauus B IP-ceTax

* Eciam aapec HauMHaAeTCA ¢ nocieaoBareiabHoCcTr 110,
TO 3TO C€Th Kaacca C. B 3ToM ciiyyae 10,1 HoMep CeTH
oTBOAUTCS 24 O6uTa, a moa HoMep y3Ja - 8 out. Cetu
3TOr0 KJIacca HanboJjiee pacupoCTPaHEHbI, YUCIIO Y3JIOB

B HUX OTPaHMYEHO 28, TO €CTh 256 y3aamu.

* Eciam agpec HaumHaeTcd ¢ nocieaoBarenbHocTr 1110,
TO OH SIBJISETCS agpecoM Kaacca D u o603Havaet
O0COOBIN, TPyNnmoBoM aapec - multicast. Eciu B makere
B KQUECTBE aJ[pECa HA3HAYCHUSA YKa3aH aapec Kiiacca
D, TO Tako¥ MakeT JOJIKHBI IOAYYUTH BCE Y3IIbI,
KOTOPBIM IPUCBOEH JIAHHBIN aJpeEC.

* Ecnu agpec HaumHaeTcs ¢ nocaeaoBareabHocT 11110,
TO 3TO 3HAYUT, UTO JAHHBIM apeC OTHOCHUTCS K KJaaccy
E. Anpeca 3Toro Kiacca 3ape3epBUPOBAHbI JJIs
OynyIIuX MPUMEHECHHUM.




TexHonorna CIDR

* CoBpeMEHHbIE MapIIPyTHU3aTOPhI UCITONBL3YIOT (hopmy IP anpecanu
HA3bIBAEMYIO 0€3KJIACCOBOM Meka0oMeHHo mapmpyTusanuen (Classless
Interdomain Routing (CIDR)), koTopass UTHOpHUPYET KJIaCChI.

B cucremax, HCHOJB3YIOMIUX KJIACChI, MAPIIPYTU3aTOP ONPEIEIAET KIacc
aZipeca U 3aTeM paslIelisieT aApec Ha OKTEThI CETU U OKTEThI XOCTa, 0a3upyACh
Ha 9ToM kiacce. B CIDR MapIipyTu3aTop UCIonb3yeT OMThI MACKH IS
ONpEeACIIEHUS B aJIpece CETEBOM YacTh U HoMepa xocTa. [ paHuna pazaeneHus
agpeca MOXKET MPOXOAUTH MOCPEAN OKTETA.

e CIDR mo3Boiger MapupyTru3aropaM arperupoBarh WIK CYMMHUPOBATH
nHbopMaIri 0 MapiipyTax. OHU JIeJ1al0T 3TO MyTEM HMCIOJIb30BAHUS
MAaCKH BMECTO KJIACCOB aAPECOB I ONPEACIICHNUS CeTEBOM yacTu [P
aapeca. DTo COKpalaeT pa3Mephl TaOIHUI] MapIIPYTOB, TaK KaK
WCIIOJIB3YETCS JIIIb OJIMH aJpeC U MacKa JUISl MPEICTABICHUS MapIIPyTOB
KO MHOTHMM IIOJICETSIM.

* Ilpumep 3anmcu /P-aapeca ¢ NpUMEHEHUEM O€CKIaCCOBOM apecCallii:
10.1.2.33/27.

* [Ilo-apyromy Takas 3anucs Ha3bIBa€TCs 3anucy [P-agpeca HE B
KiaccuueckoM Buae u ctuiie Cisco. IIpu aToMm nojaxoae MacKy IOACETH
3alMChIBAIOT BMecTe ¢ [P-anpecoM B dhopMmare IP-adpec/KoIn4ecTBO
CAWHUYHBIX Oum B Macke.

 Yycio nociae ca3lia 03Ha4yaeT KOJWMYECTBO SIMHUYHBIX Pa3psIOB B MACKe
IHOJACCTH.




Macku nepemeHHOU ANMUHLI VLSM

Macka mojceTH sIBJISICTCA HEOOXOAUMBIM JlonojiHeHHEM K IP aapecy.
Macka nepemennoi qimnsbl (Variable-Length Subnet Mask (VLSM))
MIO3BOJIIET OpraHU3alliM UCI0JIb30BaTh 00JIE€ OHOM MAaCKU MOJICETH
BHYTPH OJHOI'O M TOI'O K€ CETEBOT0 aJIpECHOTO MPOCTPAHCTRA.
Peanmuzanuio VLSM gacTo Ha3bIBaIOT «IIOJICETH HA MOJACETH.

Ecan out B IP aipece cOOTBETCTBYET SIMHUYHOMY OUTY B MACKE, TO ITOT
out B IP anpece npeacraBiasieT HOMepP ceTH. a ecan OuT B IP aapece
COOTBETCTBYET HVIIEBOMY OMTY B Macke. To 3TOT Out B IP azpece
[IpPEACTaBIISIET HOMED XOCTaA.

Tak gns macku 255.255.0.0 u anpeca 172.24.100.45 Homep cetu Oyaet
172.24.0.0, a nmst macku 255.255.255.0 Homep cetu Oyaet 172.24.100.0.

Hpyras dbopma 3anucu macku - /N, rae N — 4McJ10 eTuHUI] B MacKe. JTa

(dopMa ucob3yeTcs TOIbKO B coueTannu ¢ [P anpecom. Hanpumep, nis
Macku 255.255.0.0 u agpeca 172.24.100.45 numyt 172.24.100.45/16.

Bcee agpeca ximacca A umerot macky 255.0.0.0,
anpeca knacca B nmeror macky 255.255.0.0, a
anpeca kiacca C umerot Mmacky 255. 255. 255.0.



127, 255; 255. 255;
191. 255. 255, 255;
223 255. 255. A5S;

kinacc D — 224. 239. 255. 255. 255;

knacc E — 240. . 247. 255. 255. 255.

C noMoLIbIO cncuuanbnoro Mexal-msua MAaCKHMpOBaHUA nobas CeTh,
B CBOIO Ouepeab, MOXET ObITh npeacrtasieHa HabopoMm bonee MEIKHUX
CeTeH.

OnpeaeneHre HOMEPOB CETH MO NepBLIM DaliTaM agpeca — He BIIOJ-
He rTMOKMi MexXaHM3M U1 anpecauuu. B HacTosilee BpeMsi NOJIYYWIH
LIMPOKOE pacrnpocTrpaHeHHe MacKi. Macka — 3TO Toxe 32-pa3psiiHOe
YHCJI0, OHA MMEET TaKOM Xe BHI, Kak u [P-anpec. Macka ucrnosnb3yer-
cs B nape ¢ IP-agpecoM, HO HE COBINAAAeT C HHUM.

IMpuHLIIMI onpeacneHusi HOMEpa CeTH ¥ HoMepa y3na B IP-aapece ¢
UCITIONB30BAHUEM MACKM COCTOMT B ciaeaywiueM. JIBOMUYHAas 3arUcCh
MAacCKM COOepXWT eAWHHLEI B T€X pa3psiaax, Koropele B IP-anpece non-
XHBI MPEACTABIATLECSE KAK HOMEpP CETH, M HVJIM B TE€X pa3psiaax, KOTo-
pBI€ TIPEACTABIAIOTCH KAaK HOMep Xocta. KpoMe Toro, rockKoJibKy HO-
MEp CETH SIBIACTCS LICJION YacThIO aapeca, CAMHHULIBI B MAacKe JODKHBI
NMPEeACTARISATh HENPEPBIBHYIO MOCISA0BATEIBHOCT.

Kaxnawiit knacc IP-agpecos (A, B, C) umeeT CcBOIO MacKy, MC-
MOJIB3YEMYIO 1O YMOJTYAHHUIO:

Knacc A — 11111111.00000000.00000000.00000000 (255.0.0.0)

Knacc B — 11111111.11111111.00000000.00000000 (255.255.0.0)

KnaccC— 1111111L.11111111.11111111.00000000 (255.255.255.0).

Knacc A — 0.
Knacc B — 128.
kinacc C — 192,

cosos
coooe
COOOO



[TlocTpoeHne AOMEHHbIX UMEH

* Cucmema oomennovix umen (Domain Name System,
DNS).

 DNS - 3T0 LIeHTpaan30BaHHas CIy»K0a, OCHOBaHHAs Ha
pacrpeacaeHHON 0a3e 0TOOpaKEHUM «TOMEHHOE UMSI -
[P-agpec». Ciy:x0a DNS ucnons3yer B cBoeH padoTe
IIPOTOKOJI TUIIA «KJIIMEHT-CEpBEP». B HEM onpeiesieHbl
DNS-cepBepsl 1 DNS-kinnenTbl. DNS-cepBepbI
MOAJACPKUBAIOT PACIIPEICIICHHYIO 0a3y 0TOOpaKECHUH,
a DNS-knueHTbl 00pamarTcs K CEpBEpPaM C
3alpocaMu O pa3pelIeHUA JOMEHHOTO UMEHU B IP-
anpec.

* Kaxnpiii DNS-cepBep kpome TaOauIbl 0TOOpaKeHUN
UMEH COAEPKUT CChUIKM Ha DNS-cepBepbl CBOMX
NOAJOMEHOB. DTH CCHUJIKU CBSI3bIBAIOT OTACIbHBIC
DNS-cepBepsl B eauHyro ciay:k0y DNS. Ccpuiku
IpeCTaBIIIOT co0oM IP-agpeca COOTBETCTBYOIINX
CEPBEPOB.



IIpocTpaHCTBO TOMEHHBIX UMEH
3anuch JOMEHHOI0 MMEHH HAYMHAETCs ¢ caMoM MJIajlell cocTaBJsgoIIel, a
3aKAHYUBAETCHA CAMOM CTapIIeil.




IIporokoJbl conocraBiaenus aapeca ARP u RARP

s onpenesieHus J0KajabHOro aapeca no IP-aapecy ucnonbs3yercs mpoOTOKOJI
pazpeuieHus aapeca Address Resolution Protocol (ARP). ARP pabotaet
pPa3IMYHBIM 00pa30M B 3aBUCUMOCTH OT TOTO, KaKOW MPOTOKOJ KAHAJIBHOTO YPOBHSI
paboTaeT B JaHHOW CeTH — MpoToKoJ jokaiabHoM cetH (Ethernet, Token Ring,
FDDI) ¢ BO3MOXXHOCTBIO IIMPOKOBEIIATEILHOTO JOCTYIIa OJJHOBPEMEHHO KO BCEM
y3JlaM CETH, WJIH K€ MPOTOKOJ IodanbHOM cetu (X.25, frame relay), kak mpaBuiio,
HE TIOJIJIEPKUBAIOIINUMN IIIMPOKOBEIATEIbHBIA JOCTYII.

Cy1iecTByeT Takke MPOTOKOJI, PEIIAIOIIUNKA 00paTHYIO 3a/1auy — HaxoxaeHue [P-
azpeca 1o U3BECTHOMY JIOKaIbHOMY aapecy. OH Ha3biBaeTcs peBepcuBHbI ARP —
RARP (Reverse Address Resolution Protocol) v nictionb3yeTcs ipu crapre
O€3IMCKOBBIX CTAHIIMI, HE 3HAIOLIMX B HAYaJIbHBIA MOMEHT cBoero IP-aapeca, HO
3HAIOLIUX aJIpEC CBOETO CETEBOI0 ajanTepa.

B nokanbHbIx ceTsix ARP uCnonp3yeT mnpOKOBEMATENbHBIE KAIPBI MPOTOKOIA
KaHAJILHOT'O YPOBHS 1S [IOMCKA B CETH y3J1a ¢ 3aaHHbIM [P-anpecom.

VY3ei1, KOTOpOMY HYKHO BBIMIOJHUTH 0TOOpaskeHue [P-aapeca Ha TIOKaJIbHBIN ajapec,
dopmupyer ARP-3anpoc, BKJIaIbIBa€T €r0 B KaJIp MPOTOKOJIa KaHAIbHOTO YPOBHS,
yKa3bIBas B HEM U3BECTHBIN [P-aapec, v pacchuIaeT 3anpoc IMUPOKOBEIIATEIbHO.
Bce y3mb1 nokansHOU cetr noirydatoT ARP-3anpoc v cpaBHMBAIOT yKa3aHHBIN Tam
[P-anpec ¢ coOcTBeHHBIM afpecoM. B cinydae ux coBnazeHust y3en GopMupyer
ARP-oTBeT, B KOTOPOM yKa3bIiBaeT cBoM [P-agpec u cBOM NOKaAIBHBINA aApEC U
OTIPABISIET €T0 yKE HANPABICHHO, TaK Kak B ARP-3amnpoce ornpasurens
YKa3bIBA€T CBOU JIOKAJIbHBIN asipec. ARP-3anpocChl u OTBETHI HCIIOIB3YIOT OJIUH U
TOT k€ (popMar rnakxera.



