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IP-agpec (v4) coOCTOUT 13 32-0UT. IPv6 TOXE: 128 BUT.

OGcToaTenbLCTBO NepBoe. Bcero Teopetnyeckun IPv4-aapecoB MOXET ObIThb:
232 = 210%10%210%32 = 1024%1024*1024*4 = 1000*1000*1000*4 = 4 MnpA.




3anucelBatoT IPv4-agpec, Aymato, BCe 3HaloT, Kak. YeTbipe oKTeTa (To ke, UTo 6banTa, HO
€CIn Bbl XOTUTE BNEeCcHyTb, TO TOBOPUTE «OKTET» — Cpaldy CONAETE 3a CBOEr0) B
OEeCATUYHOM NpeacTaBneHnn 6e3 HavanbHbIX HYNEN, pasaenieHHbIE TOYKaMMU:
«192.168.11.10».

B 3aronoBke IP-nakeTta ecTb nons source IP 1 destination IP: agpeca nctoyHuKa (KTo
nocblfaeT) U HazHavyeHusa (komy). Kak Ha no4ToBOM KOHBepTE. BHYTpW nakeToB Y IP-
agpecoB HET HUKaKNX Macok. Pasgenuntenen mexay oktetamm Toxe HeT. [pocTo 32-6uta
Ha agpec HasHavYeHuA U elle 32 Ha agpec NCTOYHUKA.

OpHako, korga IP-aapec npuceanBaeTcs MHTepdency (ceTeBoMy aganTepy Unu Kak Tam
ero eLlLle Ha3bIBaloT) KOMMbITEPA UMW MapLLPYTMU3aTopa, TO KPOME CaMOoro agpeca
[laHHOro YCTPOMCTBA EMY Ha3Ha4atoT elle U Mmacky nogceTu. Ewe

pa3: Mmacka He rnepedaemcsi 8 3a20/108Kax IP-rnakemos.

KOMI'II:I-OTepaM MacCKa nogceTn Hy>XXHa a5nsd onpegeneHnda roaHny, — HM 3a 4YTO HeE yragaeTte

yero — noaceTun. Ytob kaxkabi Mor onpeaenuTb, KToO HAXOAMUTCSA C HAM B OOHOM [noajceTw,

a KTo — 3a ee npeaenamu. (BoobLe-To MOXXHO roBOPUTbL MPOCTO «CETU», YAacTO ITOT
TEPMVIH 1CMOML3YIOT MMEHHO B 3Ha4eHNN «IP-NOACETH».) [1ero B TOM, YTO BHYTPY O4HOW

CEeTI KOMMbIOTEPLI 0OBMEeHUBAIOTCA NaKeTaMm «HaNPAMYIO», a KOrAa HYXHO NocnaTh naket

B IPYTYt0 CeTb — LIAIOT WX LIFI03Y 10 YMOAYaHUKO (TPETNIA HACTPaMBAEMbIiAB CETEBbIX
CBOWCTBax napameTp, ecrnv Bbl NOMHUTE). Pas6epemcs=|w1<a|< TO MPONCXOAUT= =
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Macka nogcetn — aTo ToXe 32-6uta. Ho B oTnndmnm ot IP-agpeca, Hynn n eauHULbl B HEW
He MOryT YepenoBaTbcs. Bcerga cHavdana nget CKOSibKO-TO eAUHNL, NMOTOM CKOSMbKO-TO
Hynen. He MOXeT ObITb Macku

120.22.123.12=01111000.00010110.01111011.00001100.
Ho moxeT ObITb Macka
255.255.248.0=11111111.11111111.11111000.00000000.

CHayvana N eguHuu, notom 32-N Hynen. HecnoXHo goragatbes, YTO Takasa popma 3anmcum
aBnseTca n3dbiTo4yHon. BnonHe goctaTtoyHo Yncna N, Ha3biIBaeMoro AfIMHOU Macku. Tak u
aenaroT: nnwyT 192.168.11.10/21 BMecT0 192.168.11.10 255.255.248.0. O6e dopmbl HECYT
OLWH U TOT e CMbICI1, HO NepBaga 3aMeTHO yaobHee.

UTtobbl onpenenuTb rpaHnubl N0ACETU, KOMMbIOTEP AeSflaeT NobUTOBOE YMHOXEHME
(nornyeckoe N) mexay IP-agpecomM 1 Mackon, nornyvas Ha Bblxoge agpec ¢ OOHyeHHbIMK
BuTamu B NO3nUMAX Hynen mackn. PaccmoTpum npumep 192.168.11.10/21:

11000000.1010 1000.00001011.00001010
11111111.11111111.11111060.00000000 =~

11000000.10101000.00001000.00000000 = 192.168.8:0 - - -~ I




Agpec 192.168.8.0, co BceMM 0BHYNEHHbIMM BUTaMK Ha NO3ULMSX, COOTBETCTBYHOLLMX
HYNsM B Macke, Ha3blBaeTcs agpecoM noacetu. Ero (0bbl4HO) HENb3s CNONb30BaTh B
KayecTBe agpeca Ans UHTepderica Toro Unm nHoro xocta. Ecnu xe atn 6UTbl HAOOOPOT,
YyCTaHOBUTb B €AMHWLIbI, TO NONy4YnTCsa aapec 192.168.15.255. STOT agpec Ha3biBaeTCs
HanpaBrneHHbIM 6POAKaCTOM (LUMpPOKOBeLLaTeNbHbIM) ANSA AaHHOW ceTu. CMbICH ero no
HbIHELLIHMM BpeMeHaM BecbMa HEBESMK: Koraa-To Obino noBepbe, YTO BCE XOCThbI B
NOACETN AOIMKHbI HA HEFO OTKIMKATbLCS, HO 3TO ObINO AaBHO U Henpasaa. Tem He MeHee
3TOT agpec Takxke Henb3s (00bIYHO) MCcnonb3oBaTh B kadecTBe aapeca xocta. OcTanbHble
agpeca B gmManasoHe oT 192.168.8.1 40 192.168.15.254 BKITOYUTENbHO ABMASIOTCS
NONHOMpPaBHbIMK aapecaMmmn XoCTOB BHYTPU noaceTn 192.168.8.0/21, UX MOXHO
MCNOoNb30BaTh A5 HA3HAa4YEeHUS Ha KOMMbIOTEpPax.

Taknm obpasom, Ta YacTb agpeca, KOTOPOM COOTBETCTBYIOT €ANHULLI B Macke, ABNsSIeTcH
agpecoMm (naoeHtudukatopom) noacetu. Ee ewle yacTto HasbiBalOT CroBoM nNpeduke. A
4YacCTb, KOTOPOW COOTBETCTBYHOT HYNN B Macke, — MAEHTUPUKATOPOM XOCTa BHYTPU
noacetn. Agpec nogceTtu B Buae 192.168.8.0/21 unm 192.168.8.0 255.255.248.0 MOXHO
BCTPETUTb AOBOSILHO YacTo. IMeHHO npedumkcamu onepupyoT MapLLpyTU3aTophl,
npokiaApIBas MapLUpyThl Nepeaayn Tpaduka no cetu. lNpo MecToHaxoxaeH1e XocToB
BHYTPY nofAceTen 3HaeT TOJIbKO LUIH03 MO YMONYaHWI0. AaHHOW NOACETM (MOCpeACTBOM TOM
NN NHOMN TeXHOJ‘IOFVIVI KaHafIbHOFO-YPOBHS), HO HE TPaH3UTHbIE MapmpmisaTopb| A BOT
agpec xocta B OprIBe OT nozceT He yneTp,e6nﬂeTcs:| COBCEM. < s ot S e
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KonnuyecTBo XOCTOB B noAceTn onpeaensaeTca kak 232N-2, rae N — anvHa macku. Yem
ANTMHHEEe Macka, TeEM MeHbLLIE B HEN XOCTOB.

N3 naHHOro obcTosaATenscTBa B YHaCTHOCTHU cnenyert, uTo MaKcuMarnbHOW ONTMHON MacKu
ans nogcetun ¢ xoctamm siensietca N=30. ImeHHo ceTu /30 Yalle Bcero NCNOJIb3YKOTCA OAA
agpecaunn Ha point-to-point-nMHKax Mexay MapLupytun3atopamMmum.

N x0T BONbLUMHCTBO COBPEMEHHbLIX MapLLPYTU3aTOPOB OTIIMYHO paboTatoT 1 ¢ Mackamu
/31, ncnonb3ys agpec NoaceTu (Hynb B 0AHOOUTOBOWM XOCTBOM YacTn) n bpoakact
(egmHuLa) B KadecTBe aapecoB MHTepdencoB, aAMUHUCTPATOPbI U CETEBbIE NHXKEHEPDI

4acCTO NOorpocCTy bosaTcAa Takoro Nnoaxoaa, npeanovnTasd pykoBogctBoBaTbCA NMPUHLINTIOM
«Marno Jin 4TO».

A BOT macka /32 NCNoJib3dyeTcqa 4OCTAaTO4YHO HYacCTO. BO-I'IepBbIX, O1n4A BCAKUX CJ'Iy)K66HbIX

HagoOHOCTEN Npu agpecaunn T. H. loopback-MHTEPdENCOB, BO-BTOPbLIX, OT KPUBOPYKOCTM:
/32 — 3TO NofgceTb, COCTOSALLLAA U3 04HO

T.H-Tak
Ha3blBaemoe



NHTepdenc, Ha KOTOpoM HacTPOEH IP-aapec, nHoraa HasblBatoT IP-MHTEpdENCOM nnu L3-
NHTEpderncom («an-Tpu», cM. Mogenb OSI).

[Mpexae yem nocbinartb IP-nakeT, KOMNbLIOTEP ONpPeaenseT, nonagaeT N agpec
Ha3HadeHns B «CBOKO» NnoAaceTb. Ecnv nonagaeT, To WeT NakeT «HanpsMyr», eCrin e HET
— OTCbIfTaeT ero W3y no ymoryaHuo (MapLupytusatopy). Kak npasuno, XoTs 3To BOBCe
HeobA3aTerbHO, W3y Mo YMONYaHMIo Ha3HayatoT NepBbIv agpec XocTa B NOACETU: B
HaweMm cnyyvyae 192.168.8.1 — Angd KpacoThl.

A3 ckazaHHOro B YaCTHOCTU criegqyeT, YTO MapLUpyTM3aTop (L3 U MapLipyTU3aTop —
9TO OHO U TO Xe) C aapecoM nHtepdenca 192.168.8.1 HUYEro He 3HaET O Tpaduke,
nepegaBaeMoM MeXAay, Hanpumep, xoctamm 192.168.8.5 n 192.168.8.7. O4eHb YacTomn
OLLNOKOW HaYMHaLWMX aAMUHNCTPATOPOB SBMSETCA XKenaHne 3abnoknpoBaTb NN Kak-To
eLle KOHTPONMPOBAaTb C MOMOLLbIO LLUSI03a Tpauk Mexay XocTamu B paMkax OgHOM
nogceTtn. Ytobbl Tpadmk Nnpoxoaunn Yepes MapLUpyTU3aTop, agpecarT 1 OTnpaBuUTeSb
OOIMKHbI HAXOONTLCA B pa3HbIX NOACETSAX.

Takum obpas3om B CETU (aaXke caMoro ManeHbKoro npeanpusaTnsl) obbIYHO AOMKHO ObITh
HECKOABKO IP-fogceTen (2+) n mapLupyTm3aTop (ToyHee daripBor, HO B JaHHOM KOHTEKCTe
MOXXHO CYNTaTb-3TN CrOBa CVIHOHI/IMaMI/I) MapLLPYTU3VPYIOLLMIA U KOHTPOMMPYOLLNIA
TpacbvK MeXAY FIO,EI,CGTFIMI/I -
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CreaytoLLmii lWar — pasbueHine noaceTeli Ha Gonee Menﬁweﬂo,u,cem MontobusLiytocs

HaMm ceTb 192.168.8.0/21 MOXHO pa3buTb Ha 2 NOACETH /22, YeTbIpe NOACETH /23, BoceMS":"

/24 v T. A. ObLIee NpaBuno, Kak He CNIOXHO AoraaaTthes, Takoe: K=2*", rae K’ — Konu4ecTso
noaceTen ¢ ANMHON MacKu Y, yMELLaLLMXCSA B NOACETb C ANTMHOM MacKu X.



Mpouecc 06beanHEHNSt MENKUX NPedUKCOB (C ANTMHHON MacKoW, B KOTOPbIX Mano XOCTOB) B KPYMHbIE (C
KOPOTKOW MacKoW, B KOTOPbIX MHOIO XOCTOB) Ha3blBaAeTCS arperaumne unm cymmapusaumnen (BoT He
CyMMUpoBaHuem!). 3To 04eHb BaXHbI MPOLECC, MO3BOMSHOLLNA MUHUMU3NUPOBAaTb KONMYECTBO
nHdopMaL MK, He0BX0AMMOWM MapLLUPYTU3aTopy ANst MOMCKa NyTW Nepeaayn B CETU. Tak, CKaXeM,
npoBanaepbl BblAAT KNMEHTaM ThICA4YN MarieHbKMX GNOKOB Tuna /29, HO BECb MHTEPHET AaXe He 3HaeT
06 1x cywecTBoBaHUN. BmecTo aToro 3a kaxabiM NpoBaiaepoM 3akpennsaoTcs KpynHble NpeduKchl
Tuna /19 u KkpynHee. ATo NO3BONSIET HA MOPSAKN COKPATUTb KONMYECTBO 3anncei B rmobansHomn
Tabnvue NHTePHET-MapLLpyTU3aLNN.

Yem Gonblue AnnHa Macky, TeM MeHbLLE B NMOACETU MOXET OblTb XOCTOB, 1 TEM GOMbLLYIO A0S0
3aHMMaEeT «CbeeHe» afpecoB Ha aapeca NoAceTu, HanpasneHHoro bpoakacTa v Lwn3a no
yMOn4YaHuto. B yacTHOCTM B noaceTy ¢ Mackom /29 (23%2° = 8 koMGUHaLMIA) OCTaHEeTCs BCEro 5
OOCTYMHbIX 4NA pearibHOro UCnonb3oBaHUA agpecos (62,5%).

[Mpn HannyMmM gocTaTouMHO BONLLUOro AMana3oHa aapecos, Kak NpaBuo U3 BIIOKOB A1 YaCTHOro
ncnonb3oBaHus 10.0.0.0/8, 172.16.0.0/12 1 192.168.0.0/16, KOHEYHO, yA0OHO NCMONb30BaTh MaCKu,
coBnagatoLime rno ariMHe ¢ rpaHnuLamMm OKTeToB: /8, /16, /24 nnn, COOTBETCTBEHHO, 255.0.0.0, 255.255.0.0
M 255.255.255.0. [pn nx ncnonb3oBaHnm MOXHO 0bnerymtb paboTy MO3ry 1 KanbKynsaTopy,
n3dtaBmnBLLNCL OT HEOBXOAMMOCTU paboTaTb C ABONYHOM CUCTEMOW U BUuTamn.
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NHoraa «matepble crneuuanucTbl» NiobaT GnecHyTb CrnoBamMm «CETb Krnacca Takoro-To» Mo OTHOLLEHWUIO K
NOACETU C TOWM UM MHOW ANUHOK Macku. CKaxxeM, 4aCTO MOXHO YCrbilIaThb CIOBO «CEeTb Knacca C» npo
YTO-HNOYAb BpoAde 10.1.2.0/24. Knacc ceTu (Koraa oH 6bli) He UMen HUKaKoro OTHOLLEHMUS K ANTMHE
MacKu 1 onpeaensancsa coscem Apyrumu daktopamm (kombnHauusimm 6utos B agpece). B ceoto
oyepenb knaccosas agpecauns oba3biBana MMeTb Macky TONbKO NPeanMcaHHol Ans AaHHOro Krnacca
AnvHbl. MoaToMy ykasaHHas noaceTb 10.1.2.0/24 HUKOrAa He NpuHaanexana u He byaeT npuHaanexarb
K knaccy C.

Ho 060 Bcem aToM nydLle U He BCNOMUHATL. EAMHCTBEHHOE, YTO HYXKHO 3HaTb — YTO CYLLIECTBYIOT
pasHble rmobanbHble KOHBEHLNKN, cobpaHHble Mo, OAHOM Kpblillel B RFC3330, 0 cneumanbHbIX
3HaYEeHUSAX TEX UMK UHbIX BIOKOB aapecoB. Tak, HanpumMep, YNomsaHyTble 6roku 10/8, 172.16/12 u
192.168/16 (0@, MOXHO M TaK 3anucbiBaTb NPedUKChI, MONTHOCTLIO OTKMAbIBAs XOCTOBYHO

4yacTb) onpeaeneHbl Kak AnanasoHbl A1 YaCTHOIO UCMONb30BaHUS, 3anpeLleHHbIe K MapLUpyTU3aLun B
nHTEepHeTe. Kaxablin MOXET MCMONb30BaTh MX B YACTHbIX LIENSAX MO CBOEMY YCMOTPEHUIo. Briok
224.0.0.0/4 3ape3epB1pOBaH Ans MyfbTMkacTa 1 1. 4. Ho BCe 970 NULUb KOHBEHLMY, NPU3BaHHbIE
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