MMHUCTEPCTBO HAVKH U BBICIIIET'O OBPA30OBAHU S POCCUNICKOM ®EJIEPALINN
(henepanpbHOE TOCYIApPCTBEHHOE OFOPKETHOE 00pa30BaTEIBLHOE YUPEKICHHE
BBICIIIETO 00pa30BaHuUs
«TonBATTUHCKHI TOCYTapCTBEHHBIN YHUBEPCUTET)

b1.0.21

(unoexc OUCYUNIUHbL)

PABOYASA ITPOI'PAMMA JTUCHHUITJIMHBI

Komnblorepnbie ceTn

(HaumeHo8aHUe OUCYUNIUHDBL)

0 HAITPABJICHUIO MTOJITOTOBKU
09.03.03 Ilpuknanxas nHGOpMaTHKA

HaIpaBJIEHHOCTH (TPODUIIb)
Pa3paboTka conManibHbIX U SKOHOMUYECKUX HH(OPMAIIMOHHBIX CUCTEM

dopma 00ydeHUs: 3a09Has
I'ox mabopa: 2020
O6mas TpymoeMkocTb: 5 3E

Pacnpenenenne aC0B JUCHUILIMHBI 110 CEMECTpaM

CemecTp 4
dopMa KOHTPOJIA | DK3aMEH Hroro

Buna 3ausituid
Jlexnuu 4 4
JlaGopaTopHbie 4 4
[IpakTnueckue
PykoBOCTBO: KypcoBbie paboThI (mpoekThl) / PI'P
[IpomexxyTouHas aTTecTalus 0,35 0,35
KonrakTHas pabota 8,35 8,35
CamocrosiTenpHas paboTa 163 163
KonTposb 8,65 8,65
Hroro 180 180
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OtcyTcTBYET

Pentenzenr

(OonducHocms, yuenoe 36anue, cmenerv, Pamunus 1.0.)

Pabouas nporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHuM GI'OC BO u y4yeOHoro riana

HAaIpaBJICHUS TTOATOTOBKU
09.03.03 IlpuknanHas nHGOpMATHKA
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Ha 3acemanuu kadenpsl
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(mportokoun 3aceqanus Ne 13 ot «10» utons 2020 r.).
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rOCYJJAPCTBEHHbI YHVBEPCUTET, TrY

YHWUBEPCUTET, TI'Y Hata: 2022.12.26 15:22:06 +04'00'



1. llesab ocBoeHMSsI JUCUMIITIHHBI
Ilenb oOCBOEHHUS NUCHUIUIMHBI — Cc(OpPMHpPOBATH y CTYJASHTOB 3HaHUS ¥ HaBBIKH,

HEOOXOAMMBIC MJIsi TOCTPOCHUS, HACTPOWKH, MOJACPKKH M TIOWCKAa HEHUCIPABHOCTEH CETEeH OT
MaJIOTO JI0 CPEAHETO pa3Mepa.

2. Mecto aucuuniaunbl B crpykrype OIIOII BO

JII/ICHI/IHJ'II/IHI)I N MPAKTUKH, HAa OCBOCHHHU KOTOPBIX 6a3preTcs{ JaHHass JUCHUIIIINHA:

[udpoBas  KyubTypa,

Apxurektypa

KOMIIBIOTCPOB n

ONCpalluOHHBIC CHUCTCMBI,

[IpodeccrnonanbHblif aHTIUACKUN 361K, H(OpMallMOHHBIE CUCTEMBI U TEXHOJIOTHH.

JIMCIUTIITMHBI U TIPAKTUKH, 711 KOTOPBIX OCBOEHWE JAaHHOW TUCHHUIIIAHBI HEOOXOIUMO KakK
npenmectytoniee: MHpopmammonHas 6€30MacHOCTb, TeXHOIOTHUS Pa3padOTKH BEO-MPUIOKECHUH,
TexHomorus pa3paboTKH MOOWIIBHBIX TPUITOKCHHM.

3. [Inanupyemble pe3yabTaThl 00y4eHH

®opmupyemble H
KOHTPOJIMpyeMble
KOMIIeTeHIIUH
(Ko 1 HANMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHS
KOMIIEeTeHII Ui
(Koa ¥ HAMMEHOBAHUE)

I[lnanupyembie pe3yabTaThl
o0yueHust

Crnioco0eH ucnonb30BaTh
COBpPEMEHHBIE
UH(POPMALIMOHHBIE
TEXHOJIOTHH U
IPOrpaMMHBIEC CPEJICTBA, B
TOM YHCJIe
OTEYECTBEHHOTO
MIPOU3BOJICTBA, IIPU
pelieHuy 3a1a4
npodeccuoHaIbHOU
nesireapHocTH (OIIK-2)

OIIK-2.1. Onpenenser u
OLICHUBAET COBPEMEHHEIC
MH(POPMALIMOHHBIE
TEXHOJIOTUH U
IPOTpaMMHBIE CPEJICTBA, B
TOM YHUCIIE OTEYECTBEHHOTO
MPOM3BOJICTBA MIPH
pelLIeHUH 33139
npoecCHoHaTBLHOM
JeSITEIIbHOCTH.

OIIK-2.2. [Tonumaer poJib
COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH U
IPOTPAMMHBIX CPEJICTB, B
TOM YHUCIIE OTEYECTBEHHOTO
MPOM3BOJICTBA MIPH
pelLIeHUH 33139
npoecCHoHaTBHOM
JeSTEIIbHOCTH.

3HaTh:

- XapaKTEPUCTHKH U OCOOCHHOCTH
pa3HbIX (pU3MYECKHUX Cpex U
NPUHIIHIIBI Iepeavn
AJIGKTPOMATHUTHBIX CHTHAJIOB B HUX;
- CETEBBIE MPOTOKOJIBI, HEPAPXHUIO
MIPOTOKOJIOB M PEXKUMBI X PaOOTEHI;

- CTAHJIAPTHI, COTJIAIICHUS
pEeKOMEHIaluy B 00JacTH
KOMITBIOTEPHBIX CETEH, METOIbI
nepenayn nHOOPMAIIUU B CETSIX;

- TEOPETUYECKHE OCHOBBI
APXUTEKTYPHOU OpraHU3aIUU CETEH;
- 0a30BbIE CpPE/ICTBA MEepelavn
JAHHBIX B CETAX;

- METOJIbl KOJIMPOBAHHUSI U 3AIIUTHI OT
OIIMOOK B CETAX

YMmerThb:

- CO3/1aBaTh MOJICU CETEH 1
TEJIEKOMMYHHUKAIIUM;

- UCIIOJIb30BaTh COBPEMEHHBIE
CETEeBBIC. MPOrPaMMHBIE CPEJICTBA!
CETEBBIC ONEPALIMOHHBIE. CUCTEMBI,
OTICPAIIMOHHBIE M CETEBBIE 000JIOUKHU

Baagern:

- HaBBIKAMHU MCITOJIb30BaHUS
IPOrpaMMHBIX CPEJCTB U pabOTHI B
KOMITBIOTEPHBIX CETSIX




®opmupyemble H HNuauxaTopsl
KOHTPOJIMpYyeMble AOCTH/KEHUSA IInanupyemble pe3yibTaThl
KOMIIeTeHIIUH KOMIIeTeHIUH o0y4eHus
(Ko ¥ HANMEHOBAHUE) (Koa ¥ HAMMEHOBAHUE)
Crnocoben OIIK-5.1. lemoncTpupyer | 3HATBh:
MHCTAJUIMPOBATh 3HaHUE OCHOB CUCTEMHOI'O | - OCHOBHBIC HAIIPaBJICHHUS
IIPOrpaMMHOE U aJIMUHHCTPUPOBAHMSI, aJMMHUCTPUPOBAHUS
annapatHoe obecrieyeHue | aAMUHUCTPUPOBAHUS KOMIIBIOTEPHBIX CETEH;
it uHpopmanmonuslx 1 | CYB/I, coBpemennble - TUIIBI CEPBEPOB, TEXHOJIOTUIO
aBTOMATHU3UPOBAHHBIX CTaHAapThI «KJIMEHT-CEPBEPY;
cucteM (OIIK-5) UH(POPMALIMOHHOTO - CIIOCOOBI YCTAHOBKH H yTIPABJICHUS

B3aUMO/ICHCTBUS CUCTEM.
OIIK-5.2. Bemmomnnsier
napaMeTPUUECKYHO
HaCTPOUKY
MH(POPMALMOHHBIX U
aBTOMATH3HPOBaHHBIX
CHCTEM.

OIIK-5.3. /IlemoHCcTpHpy€ET
HaBBIKH IPOTPAMMHOTO U
anmapaTHOro 00eCIeYCHHSI
MH(POPMALMOHHBIX U
aBTOMATH3HPOBaHHBIX
CHUCTEM.

CepBepoOM;

- cTaHAapThI Kabeseil, OCHOBHEIE
BUJIbI KOMMYHHUKAITMOHHBIX
YCTPOMCTB, TEPMHHBI, IOHSATHS;

- CTAHJIAPTHI U THITOBBIE JICMEHTHI
CTPYKTYpHUPOBAHHOM KaOEIbHOM
CHCTEMBI: MOHTa)XX, TECTUPOBAHHE;
- APXHUTEKTYPY U PYHKIIHMH CUCTEM
yIpPaBJICHUS CETSMU, CTAaHIAPTHI
CUCTEM YIPaBIICHUS;

- IPUHIIUTIBI B3aUMOJICHCTBHUS
OTKPBITBIX CHCTEM Ha OCHOBE MOJCIU
OSI u cTeka

YMmeTh:

- YCTaHaBJIMBAaTh U HACTPANUBATh
BbIIeneHHbId UNIX-cepBep
JIOKAJIbHOM CETH;

- YCTaHaBIIUBAaTh CUCTEMBI
BUPTYyaJIM3allMd U HACTPauBaTh UX

Baaners:

- HaBBIKAMU HACTPOIKHU MEKCETEBBIX
JKpaHOB;

- METOIMKaMH aHan3a CETEBOTO
Tpaduka;

- METOJIMKaMH aHaJn3a paboThI
CpeICTB OOHAPYKEHUS BTOPKEHUH.




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYLIET0

! Viasviearomes eudwl pabom 6 coomeememeuu ¢ yuebuwim nianom — Jlex, Jab, Ip, Cp, KP(KTI)/ PI'P, ITA.
2 Viasvieaemes 6 uacax ons npozpamm no @IOC 3 unu na yemompenue paspabomuuxa PIT; 6 0cmanbuyix ciyuasx cmagsmcs npoYepKi «—» 8 Kaucooli cmpoxe.

Bun . KOHTPOJISA
Monyab . HauMeHoBaHue TeM 3aHSITHH Oo0bem, 5
y4eOHoit . Cemectp Bbanasl | UHTepakTHB, 4.”| (HAHMeHOBaHHe
(pa3nea) | (y4eOHoi1 padoThI) q,
padoThbI OLICHOYHOI0
cpeacTBa)
Monyis 1. Cp CoBpeMEHHBIE CETEBbIE TEXHOJIOTUU 1 8 - Tect
BeeneHue B Cp CereBble IPOTOKOJIBI 1 KOMMYHHUKALIUU 8 5 - Tect
KOMITbIOTEPHbBIE
ceTn
Monyis 2. Jlex Pa3paboTka cTpyKTypHpOBaHHON 1 - Tect
DOu3N4eCKuil 1 KaOeIbHON CUCTEMBI JIOKATBHOM
KaHaJIbHbIN KOMIIBIOTEPHOM CETU
ypoBHU Mozenu | Cp ®usnuecknii ypoBeHb Moaean OSI 10 5 - Tect
OSI Jla6 Pa3pa6oTKa CTpyKTypHPOBAHHOM 1 5 - OTuéT 110
KaOeJIbHON CUCTEMBI JIOKATBLHOM nmabopaTopHOl paboTe
KOMITBIOTEPHOU CETU 1
Jlex Pacuér 3anep:kek nepenadu akeToB B 1 - Tect
TEJICKOMMYHHUKAITMOHHOU CETH
Cp Kananpubiii ypoBenb Moaenu OSI 10 5 - Tect
J1a6 Pacuér 3anepxek nepegaun NakeToB B 1 5 - OTtuét no
TEJIEKOMMYHHUKAITMOHHOU CETH nmabopaTopHOi paboTe
2
Cp Ethernet-kommyTaIus 10 - Tect
Mopyisb 3. Cp BBenenne B cereBoil ypoBeHs Moenu OSI 8 - Tect
CereBoli ypoBeHb| Cp Paspemenne ajgpeca 8 5 - Tect
mozemu OSI Jlex Pa3paboTka aJpecoB CETH KaMITyca 1o 2 - Tecr
CTaHAAPTaM CETEBOr0 YPOBHS
Cp Anpecanus [Pv4 8 5 - Tect




DopMbI TEKYLIET0

Bun . KOHTPOJISI
Monyab . HaumMeHoBaHue TeM 3aHATHH OobeMm,
(pasnen) y4eOHoit (yae6u0ii paboToI) Cemectp w Bbanasl | UHTepakTHB, 4.| (HAHMEHOBaHHe
padoThbI OLICHOYHOI0
Cpe/CTBa)
Jlab Pa3paboTka agpecoB ceTu Kammyca 1o 2 5 - OTuéT o
CTaHJapTaM CETEBOTO YPOBHS nmabopaTopHOi paboTe
3

Cp Anpecanus [Pvo 8 5 - Tect

Cp ICMP 8 - Tect
Monyns 4. Cp TparcnopTHEINA ypoBeHb Moaean OS] 8 - Tect
Bepxuue yposuu | Cp CeaHCOBBIIl ypOBEHB, YPOBEHb 8 4 - Tect
moneu OS] MPECTaBJICHUS U MPUKIATHON YPOBEHb

mozenu OSI

Mopyms 5. Cp BBenenue B 6ecipoBOIHYIO CBSI3b 8 - Tect
OcHOBBI Cp Kommonentst WLAN 8 - Tecr
OecIpOBOIHBIX
ceTeit Cp Pab6ora WLAN 8 4 - Tecr
Mopyns 6. Cp NAT nns [Pv4 8 - Tect
Kopnoparusasie |Cp Konnenunu WAN 8 - Tect
ceTu Cp Konnermmu VPN u Ipsec 8 - Tect

Cp Konnenumu QoS 8 - Tect

Cp VYpaBiieHUE CEThIO 8 4 - Tect
Ankera 3 - AHnkerta
Hroroseiii Tect | [TA 2 40 Tect
DopyM 4

Hroro:] 180 100

Cxema pacuera uToroBoro oajuia: CyMMa BCEX INOJYYCHHBIX 0aJLI0B.




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

B pamkax ydeOHOro Kypca MpeayCMOTpPEHAa TEXHOJOTHS TUCTAHIIMOHHOTO OOydeHus B Qopme
71a00paTOPHBIX 3aHATHI U CAMOCTOSITEILHON pabOTHI CTYIEHTOB.

MeToanyeckue peKOMeHAALMY ISl MPenoAaBaTeis 10 NPOBeIeHUI0 3aHATHI

Pexomenaanum no npoBeaeHMI0 JJA00PaTOPHBIX 3aHATHI

JlaboparopHble 3aHATHS TUCIUIUIMHBI IPOBOJSATCS B CIIEHUANTM3UPOBAHHBIX KOMIBIOTEPHBIX Kaccax
YHHUBEPCHTETa, OObEAMHEHHBIX B KOPIOPATUBHYIO JOKAJIbHYIO BBIUYHCIUTENbHYIO ceThb. Co Bcex paboumx
MecT obecrieunBaeTcs A0CTyM B HTepHeT.

Ha mnepBom 3aHsiTHM TpenojaBaTeib JODKEH HAMOMHHUTH CTyJEHTaM TpeOOBaHHUS TEXHHUKH
6e3omacHocTd Tpu paboTe B KOMIBIOTEPHBIX KIJlaccaxX, MPOUEAYypY AOCTYNAa B BBIYUCIUTEIbHYIO CETh H
TEXHOJIOTHIO COXPAHEHUS PE3YyJIbTAaTOB BBIIIOJHEHUS 3aJaHUN C UCIIOJIb30BAHUEM KOMIIBIOTEPA.

JlaboparopHble 3aaHus CTyA€HTaM JOJHKHBI (OPMYyIHUPOBAThCS B MpoOieMHON (opme, Tpedyromen
aHaJln3a, UCCIICJIOBAHNUS U MOJEIHMPOBAHMS C IMPUMEHEHHUEM KOMIBIOTEpHBIX mporpamm. [Ipu oneHuBaHuu
BBITIOJTHEHHBIX 3aJ]aHUM CIIeyeT YUUTHIBATh JOCTHKEHHE Pe3yabTaTa, 3(pPeKTUBHOCTH alTOPUTMA PELICHHUS,
WHJUBUTyJIbBHOCTh PaOOTHI.

PexomMeHganmu 1o opraHu3any BHEAYAUTOPHOU padoThI

Breaynuropnas paboTa cTy/IEeHTOB HalpaBjeHa Ha 3aKPEIUICHUE U Pa3BUTHE TEOPETHUYECKUX 3HAHUH,
MapKTHYECKUX HAaBBIKOB W YMEHUH paboThl ¢ KOMIBIOTEPOM Kak CPEICTBOM OOpabOTKH, XpaHEHUS H
nepegaun wuHpopMmanmu. B pamkax BHeayJUTOpHOW paOOTBI CTYICHTBI CaMOCTOSTENIEHO H3Y4YaloT
TEOPETHUYECKUI MaTepHall, BEITOJIHAIOT UHANBUIYAJbHBIE JOMAIIHUE 33/1aHHUS.

6. MeToauyeckue yKazaHusi 10 OCBOEHHIO M CHUIIIHHBI

PaGora B Kypce mpenmonaraer creayromue (OpMbl 3aHATUH: JTa0OpaTOpHBIE  3aHATHS,
BHEAy/IUTOPHBIE 3aHATHSL.

JlabopatopHble 3aHATUS TPOBOIATCS B 000PYAOBAHHBIX KOMITBIOTEPHBIX KIIaccaX ¢ MPEeI0CTaBICHUEM
KaX/IOMy CTYACHTY IEpCOHAJIBHOTrO pabodero Mecta. Ha 3aHATHSAX CTYIEHTHI BBIOJIHSIOT JTaOOpaTOpHbIE
3aJjaHUs TI0 BapUaHTaM C HCIOJIb30BaHHEM METOAMYECKUX yKa3aHUM MO BbIMOMHEHHUIO paboT. [lo kaxaomy
3aJJaHMI0 TIPEyCMOTPEHO OQOpMIIEHHE OT4YeTa M0 pabdoTe C TMOCIeAyIOmHMM cobeceoBaHUEeM C
mpernojaBaTesieM, B MPOIECCe KOTOPOTO CTYIEHT JIOJDKEH OTBETUTh Ha BOIMPOCHI MO XOJY BBIMOJHEHUS
3aJJaHUI U MOJyYEHHBIM pe3yibTaTaM. 3a Kax/J0€ 3aJaHhe HAuMCISIOTCS Oallibl, CyMMa KOTOPBIX B KOHIIE
ceMecTpa OIpeeTUT Pe3yJIbTaT padoThl CTYACHTa B Kypce.

BHeayuTopHbIe 3aHATHUS SBISIFOTCS BaYKHOM 4acThiO pabOTHI cTyneHTa. CTyIeHTBl CaMOCTOSITENFHO
paboTaroT ¢ TEOPETUUECKUMH MaTepHallaMi, H3y4YeHUE KOTOPHIX MPEAYCMOTPEHO MPOrpaMMOil 00yUeHHS.



7. OneHo4HbIe CpeacTBa

7.1. IlaciopT OLIECHOYHBIX CPEACTB

Cemectp Koa xoHTpOIMpyeMoil KOMIIETeHIIMH HaumenoBanmue
(WK ee 4acTH) OLIEHOYHOI0 CPeACTBA
1 OIIK-2, OIIK-5 Tectrr
OTtuéThl MO Ta0OpPaTOPHBIM paboTaM

7.2. TunoBble 3aJaHUS WM MHbIE MATEPHUAJIbI, HEOOXOAUMBbIe JJIsl TEKYLEero KOHTPOJIs
7.2.1. TunoBbIe TECTOBLIE 3a1aAHUA
Tunosble npuMepsbl 3a1aHUI

JloMeH — 37O ...

4acCTb agpeca, onpeacArouias aapeC KOMIIBIOTEPaA IIO0JIb30BaTC/I B CCTU
Ha3BaHUC MMPOrpaMMBbI, IJId OCYIICCTBIICHUA CBA3HU MCXKAY KOMIIBIOTEpaMU
Ha3BaHUE YCTPOUCTBA, OCYIIECTBISIONIETO CBS3b MEKY KOMIIbIOTEPAMHU
€IMHULIA CKOPOCTH MH(POPMAIIMOHHOTO OOMEeHa

bpayzep — o310 ...
cepsep MHTEpHETA

o
O CpeACTBO MPOCMOTpPA U MOUCKA Web-CTpaHuUIL

O YCTPOMCTBO Jisi Iepeaaun nHpopmaiuu mo TeaeoHHON ceTH
o

aHTJIMIICKOE Ha3BaHHE dJIEKTPOHHON MOYTHI

ITouTOBBIN AIMUK — OTO ...

CIICIINAJIBHOC TCXHUYCCKOEC COIJTallCHUS IJIs1 pa6OTBI B CCTHU

paszieN BHEIIHEH MaMATH OYTOBOTO CepBEpa

KOMIIBIOTED, I/ICHOJ'IBSYI-OHH/II\/'ICH JJI TIEPECBUIKH 3JICKTPOHHBIX IMTHCEM
Ha3BaHUEC MPOrpaMMal JJIA MEPECHIIIKHU SJICKTPOHHBIX ITHUCEM

I[J'ISI COCANHCHM KOMIIBIOTCPOB B CCTAX UCIIOJIB3YIOTCsA Kabenn Pa3INYHBIX THUIIOB. I[J'IH
nepenayd nH(popMalum, 3aK0JMPOBAHHON B ITyYKE CBETA, MPEJHA3HAYEH Ka0eb . ..
BUTas Mapa

TeneOHHBIN

KOAKCHAIbHBIN

O 0O O O

BOJIOKOHHO-ONITHYECKUN

IIporokoi — 3710 ...

YCTPOMCTBO AJisi IpeoOpazoBaHusi HHGOPMAITUU

JIMHUA CBA3HU, COCANHAIONIAA KOMIIBKOTEPHI B CETh

ClicliuajibHas nporpaMmma, rnoMoraromast rmojJab30BaTeIro HaWTH HYXHYIO I/IH(I)OpMaI_II/IIO B CCTHU
CIICIaJIbHOC TCXHUYCCKOC COIIallICHUA OJIA pa6OTBI B CCTHU

CereBoit agantep — 370 ...
O cleHralibHad ImporpaMma, 4€pe3 KOTOPYHO OCYHICCTBIIACTCA CBA3b HECCKOJIBKUX KOMIIBIOTCPOB
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10.
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11.

12.
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CHEIMAIILHOE aIapaTHOE CPEACTBO It 3(HEKTUBHOTO B3aUMOCHCTBHS ITEPCOHATBHBIX
KOMITBIOTEPOB CETH
creluanbHasi CUCTeMa YIpaBlIeHUs] CETEBBIMU pecypcaMu OOIIero 10CTyma

cucTteMa oOMeHa HHQ)OpMaHHCﬁ MCKAY KOMIIbIOTCpAaMU I10 JIOKAJIbHBIM CCTAM

Anpec 192.168.1.96 B kauecTBe MPUTOTHOTO JJISI KCTIOJIBL30BAHUS ajipeca y3ia OyaeT
COJIEPKATh MOJICETD ...

192.168.1.64/26

192.168.1.32/27

192.168.1.32/28

192.168.1.64/29

[Tpotokonom TCP obGecnieunBaeTcs QPyHKIUA ...
HWHKAIICYJIIIHA JaHHBIX

OGH&py?KCHI/Ie OTCYTCTBYIOIIHX ITAKCTOB

YHpaBJICHHUEC CCAHCOM CBA3U

OMPCACIICHUC TYTH IS MAKECTOB NAHHBIX

Vkaxure HazHauenue coodruenuii [CMP.

COOOIIUTH MapIIPyTH3aTOPaM 00 U3MEHEHUSIX TOTIOJIOTHH CETH
oOecrieunThb ocTaBKy [P-makera

MPeJOCTaBUTh 00PAaTHYIO CBA3b O nepenadax [P-makera

HaOJII0IaTh 32 MPOIIECCOM pa3pelIeHust JOMeHHOro MeHH B [P-anpec

VYkaxkurte yTBepKIeHUE, KOTOPOE OMKUCHIBAET (PYHKIIMH MPOTOKOJIA PA3PEIICHUS aIPECOB
(ARP)?

ARP ucnons3yercs s ooHapyxenust [P-aapeca mo0oro y3mna B 1pyrou ceTu.

ARP ucnonb3yercs s ooHapyxenust [P-aapeca mo0oro y3ia B JIOKaJTbHON CETH.

ARP ucnione3yercs aiis ooHapyxenust MAC-anpeca mo00ro y3ia B Ipyroi CETH.

ARP ucnons3yetcst s oOHapysxeHust MAC-aznpeca m000ro y3ia B JIOKQIbHOM CETH.

Ykaxute yactHbele [P-anpeca.
[710.1.1.1

[J172.32.5.2

[J192.167.10.10

[J172.16.4.4

[7192.168.5.5

[J224.6.6.6

KoMmibrotrep B JaHHOW CETH B3aMMOJEMCTBYET € ONPEACIEHHON TPYIIION KOMIIBIOTEPOB.
VYKaxuTe TUIl KOMMYHHUKALIUU.

IMUPOKOBEIIATCIIbHAA PaCcChlIIKa

MHOT0aJIpecHasi pacCchliika

OJTHOAJIPECHAS PACCHIIKA

ARP

HTTP
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14.

15.

16.
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VYKaxkuTe MeToJl, KOTOPBIM MOXKET HCIOIb30BaThCS ABYMsI KOMIIBIOTEPAMU 1151
PEOTBPAILLEHUS IOTEPH MMAKETOB MU3-3a CIMILKOM OBICTPOM Nepenayu 00JIbIIOro
KOJIMYECTBA JaHHBIX.

HWHKAIICYJISIIU A

yHupaBJICHHUEC ITIOTOKOM

METOJ 10CTyna

BpEM: OKNJaHHA OTBETA

VYkaxure ctangapt IEEE, koTopblii mo3BossieT OecripoBOHOM CETEBOM IL1aTe
HOJKIIOUAThCS K OECIIPOBOIHOM TOUKE JOCTYMa, pa3pabOTaHHOH IpyrUM
IIPOU3BOIUTEIEM?

802.1

802.11

802.3

802.2

3anonaute mycroe nojie. Mcnonb3yiite necsaTuuHbIi (opMaT ¢ TOUKaMHu.
['pynmoBast macka, cBs3aHHas ¢ cethio 192.168.12.0/24, —

R1# configure terminal

Enter configuration commands, one per line. End with CHTL/Z.

Rl (config)# acecess-list 120 deny ip 192.168.20.0 0.0.3.255 10.0.10.0 0.0.0.255
Rl (config) # acecess-list 120 permit tcp 192.168.22.0 0.0.0.15 10.0.10.0 0.0.0.15 eg 23
Rl (config)# acocess-1list 120 permit ip any any

Rl (config)# line vty O 4

Rl (config-line)# password admin-in

Bl (config-line)# access-class 120 in

Rl (config-line)# exit

Rl (config)# interface fastEthernet 0/0

Rl (config-if)# ip address=s 10.0.10.1 255.255.255.252

Rl (config-if)# no shutdown

Rl (config-if)# ip access-group 120 in

Rl (config-if)# end

R1%

R1# =show acoesz-lists

Extended IP access list 120
deny ip 192.168.20.0 0.0.3.255 10.0.10.0 0.0.
permit tep 192.168.22.0 0.0.0.15 10.0.10.0 O.
permit ip any anvy

R1%

55 (16 match (es))

0.2
0.0.15 eq telnet

Barsiaute Ha pucyHok. CereBoit agmMuHucTparop HactpanBaeT ACL-crucok, 4ToObI

orpaHu4uTh coequHenus ¢ VT Y-muausamu mapiipyTtusaropa R1 Toasko pabounmu

cranmusamu UT-oppaznenenns B cetn 192.168.22.0/28. [1epen npumenernem ACL-
CIIUCKA aIMUHUCTPATOP MPOBEPSIET pabOTOCIIOCOOHOCTh coequHeHui Telnet mexmy

paboueii cranmueit ¢ [P-angpecom 192.168.22.5 u mapmpytuzaropom R1. Ho nocne
npumeHeHus: ACL-cniucka k unrepdeiicy Fa0/0 coenunenus Telnet oTkinonstorcs.
VYkaxxute BEpOSITHYIO IPUUMHY COOSI COCTUHEHUS.

ACE-3anuce paspemieHus 3a1a€T HEBEPHbIN HOMEp MOpTa

cetb UT-nogpasaenenus BKIOYEHA B UHCTPYKLMIO OTKJIOHEHUS.

B ACE-3amnucu pa3zpeuienus tpedyercs yka3aTb npotokoin IP Bmecto TCP
Ha MapupyTtu3arope R1 He HacTpoeHa komaH/1a enable secret password
koMaHza login ue BBegena s VTY -nunuit



17.

O 0 O O

18.

O 0O O O©

19.

20.

O 0 O O

21.

22

0O 0 0O

Korna Ha HrxHUX ypoBHAX MoAenu OS] ncnosb3yroTcsi IPOTOKOJIBI 0€3 YCTaHOBIEHUS
COEMHEHUS, YTO OOBIYHO UCTOJIB3YETCsI, YTOOBI 00ECIIEYnBATh MOATBEPKICHUE
YCIICIIHOTO TTOJIYYE€HUS JAHHBIX U 3aIlPallIMBaTh MOBTOPHYIO OTIPABKY YTEPSIHHBIX
TAHHBIX ?

TOATBCPIKACHUA oe3 YCTAHOBJICHUSA COCAUHCHUS

IIPOTOKOJIBI BEPXHETO YPOBHA C YCTAHOBJIICHUEM COCIMHCHU A

IP-n1pOTOKOJIBI CETEBOIO YPOBHS

UDP-npoTOKOJIBI TPaHCIIOPTHOT'O YPOBHS

yKa)KI/ITC, Kakoe mose 3aroyioBka IPv4 orBeuaer 3a OMMPCACICHUC ITPUOPUTCTA ITAKETOB.
MeETKa MOTOKa

¢dmnaru

muddepennrpoBanHoe oociykuBanue (differentiated services)

KJacc Tpaduka

Mexanusm NAT (mpeoOGpa3zoBaHKe CETEBBIX aJPEeCOB) HE HYKEH B [PV6, MOCKONBKY ...
[Pv6 o0mamaeT HHTErpUPOBAHHBIME CPEACTBAMH 0€30ITaCHOCTH, HET HEOOXOJUMOCTH CKPBIBATh ajapeca
IPv6 BHyTpeHHUX ceTei

000 y3€IT WU TI0JIb30BaTeNIb MOXKET TOJYYHUTh IMyOIMYHBIN ceTeBOoi aapec IPvo, T. k. cymecTByeT
OTPOMHOE KOJIMYECTBO JIOCTYMHBIX ajapecoB [Pv6

npo6IeMbl, BbI3BaHHBIE NpHIokeHUsIME NAT, pemaroTcs, HOCKOJIbKY 3arojIoBOK mpoTokosna [Pv6o
ylyumiaeT 00paboTKy MakeTOB MPOMEKYTOUHBIMU MapIIpyTU3aTOPaMU

IpoOJIEMBI CO CKBO3HBIM MOAKIIIOYEHHEM, BbI3BaHHbIe NAT, pemarorcs, T. K. KOJIMYECTBO MapILIPYyTOB
MOBBIIIACTCA € YBCIIMUCHUCM KOJIMYCCTBA Y3J10B, MOJAKIIIOUYCHHBIX K I/IHTepHeTy

[Tone metku nmotoka (Flow Label) 3aromnoska IPv6 ...
OrpaHn4uBacT BPEMs CYHICCTBOBAHUS IMAKETA

ornpeaenseT ooy JuHy makera [Pvo

KJacCU(UIUPYyeT MaKeTH AJIsl YIPaBJICHUS Ieperpy3KaMu CETH

UHPOPMHPYET YCTPOICTBA, YTOOBI TpahUK NPUIIOKEHUH, pabOTAIONIMX B peaJlbHOM BPEMEHH,
OTHPABJISIICS TI0 OTHOMY U TOMY K€ ITyTH

UtoO0BI y371aM yIOCTOBEPUTHLCS B TOM, YTO UX MAKEThl OTHPABJICHBI 10 BEPHOMY MECTY
Ha3Ha4CHUA CCTH ...

UM HY)KHO BECTH COOCTBEHHYIO JIOKJIBbHYIO TaOIUIly MapIIpyTH3aIlH, KOTOPast COAEPKUT MapHIPYT K
loopback-unrtepdeiicy, MapupyT JTOKaIbHON CETH, a TAKXKE YAANEHHBIA MapIIPYT MO YMOIYAHUIO

OHHU BCETAa HAIMPABJAIOT CBOU MAKETHI K IIJIIO3Y MO YMOJIYaHHIO, KOTOpBIﬁ 6yI[CT OTBCYAThH 3a JOCTABKY
MaKeTOB

OHHU BBINOJIHSIOT OMCK MapuipyTa K afpecy Ha3HaueHUs CETH B COOCTBEHHOM JIOKAILHOM TabHIe
MapIIpyTH3alUU | TIEPEIArOT ATH JAHHBIC [IUTI03Y 110 YMOJTYaHUIO

OHM OTIIPABJIAIOT MAKET 3alpoca MITK03Y 10 YMOIYAHUIO, YTOUHSSA HAUITy4dIIui MapIipyT

MapuipytuzaTtop B miporiecce 00padoTku Tpaduka cpasy mocie Toro, Kak OOHaAPYKUT
COOTBETCTBHE MEXy IP-apecoM Ha3HAUEHUS U 3alMCHIO O HEMTOCPEICTBEHHO
MOJIKJIIOYEHHOM CETH B TaOIUIE MAPIIPYTHU3AIUH ...

MOCJIe U3yYEHUS TaOIUIbI MAPIIPYTHU3AIMH OTOPOCHUT Tpaduk

Ha4yHET UCKATh B TAOJIMIIE aJpec claeayroliero nepexoaa (next-hop)

HAIPaBUT MMaKeT Ha HETIOCPEICTBEHHO MOIKIIOYEHHBIA HHTEpdeiic

npoaHanuzupyet [P-aapec HazHaueHUS



23. VYkaxuTe BEpHOE yTBepxKIeHUEe 00 unTepdeiicax MapiipyTuzaropa.

o wuHTepdeiCh JTOKATBHOM CeTH MapUIpyTH3aTOpa HE aKTUBUPOBAHBI [0 YMOIYaHUIO, IPH 3TOM
AKTUBUPOBAHBI HHTEP(EHCHI BHEIITHEHW CeTH MapIIpyTH3aTOpa

O TocIe BHIOTHEHUST KoMaH bl no shutdown unTepdeiic MapmpyTiu3aTopa akTHBUPYETCS 1 HAUMHACT
paboty

o KOMaH/Ibl, HacTpauBaromue [P-anpec u macky nozaceru /uist uatepdeiica, BBOISATCS B pexKUME
17100abHONM KOH(UTYpaIiu

O s MPaBUIILHOW pabOTHl HACTPOCHHBIN M aKTUBUPOBAHHBIN WHTEp(dElic MapmIpyTU3aTOpa JOJIKECH
OBITh MOJKITIOYEH K IPYTOMY YCTPOHCTBY

24. YxaxuTe KOMaHJy, KoTopas 0ToOpa)kaeT CBOAHYIO TaOIUIly BceX UHTEpGEcoB
MapuipyTusaropa, ux [P-aipecoB u ux TeKyiee ornepaioHHOE COCTOSIHUE.
show ip route

show version

show interfaces

O O O O

show ip interface brief

25. 'TeXHUYECKUH CHEUHUAIUCT BPYYHYIO HACTpAauBaeT Ha KOMIIbIOTEpe napamerpsl IP,
HeoOXo/IMMBbIE /1711 0OOMEHA JTAaHHBIMU 110 KoprioparuBHOM cetn. Ha komnbroTepe yxe
umeertcs [P-agpec, macka noacetu u cepsep DNS. Jlns nocryna B IHTepHET emié
HE00XO/IMMO HACTPOUTH ...

aapec cepepa WINS

aJpec 1UI03a M0 YMOJYaHUIO

MAC-anpec

UM JOMEHA OpraHu3anuu

© 0 O O

26. Yxaxute cripaBennuBoe yrepxaeHue B orHomeHud NAT st [Pv6.

nHXeHepHas rpynmna no pazsututo Mureprnera (IETF) otkazanace or NAT64 B nonszy NAT-PT
SIBJIIETCSL BpDEMEHHOM Mepoi 171s yrpoueHus nepexoza ¢ [Pv4 na IPv6

npumepom peannzauuu NAT nis [Pv6 sBisiercs 1BoiHON cTek

0O 0 0O O

UCTIONB3YeTCs JUTst TpeoOpa3oBanus 4acTHBIX [Pv6-anpecoB B myOmuunsie [Pv6-anpeca



27.

28.

29.

30.

0O 0 0O

HHuTepHeT
209.165.200.1/27

192.168.11.11/24 192.168.12.1/24

Rliconfig)# ip nat pool HAT-POOL2 209.165.200.1 209.165.200.10 netmask 255.255.255.224
Rliconfig)# access-list 1 permit 192.168.0.0 0.0.0.255

Rliconfig)# ip nat inside source list 1 pool HAT-POOL2 overload

Rliconfig)# interface FaDjf0

Blijconfig-if) # ip nat inside

Rliconfig)# interface FaDjf1

Rl {config-if) # ip nat inside

Rliconfig)# interface Serialdf0f0

Rl{config-if)# ip nat outside

Bamsnute Ha pucyHok. MapuipyTtuzarop R1 Hactpoen aiist ucnonb3oBanus PAT.
Ha3oBuTe BO3MOXHYI0 IPUYKHY TOrO, 4YTO IPEOOpa30BaHUE aIPECOB B CETH HE
BBIITOJTHSETCHL.

B KauecTBe BHemIHero uatepdeiica NAT gomxken ObITh ykazan uHTepdeiic Fal/l

CIHCOK access-list 1 HaCTpOeH HenpaBUILHO

ny’a NAT-POOL?2 ue npussizan k ACL-criucky

B KauecTBe BHyTpeHHero nHtepdeiica NAT nomken ObiTh yka3zan unrepderic S0/0/0

3anonaure mycroe nojie. Mcnonb3yiite necsITUUHbIN (OpMaT C TOUKaMHU.
I'pynmoBast Macka, cBa3aHHas ¢ ceTbio 128.165.216.0/23, —

3anonaute mycrtoe nojie. Mcnonb3yiite necsTuuHbIi (opMaT ¢ TOUKaMHu.
I'pynmoBast Mmacka, cBa3aHHas ¢ ceTbio 192.168.12.96/27, —

3anonaute mycroe nojie. Mcnonb3yiite necsaTuuHbiil opMaT ¢ TOUKaMHu.
I'pynmoBas macka, cBsizanHas ¢ cetbto 152.115.128.0/17, —

Kputepun onenku:
- OLIEHKA «3aYTEeHO», €CIIU CTYJIEHT Jjajl IPAaBUIIbHbBIE OTBETHI;
- OLICHKA «HE 3aYTEHO», €CJIH CTYJIEHT HE CMOT JIaTh MPAaBUIbHbIE OTBETHI.

7.2.2. OT4éTHI N0 1a0OPATOPHBIM padoTam

JABOPATOPHASI PABOTA Nel. PABPABOTKA CTPYKTYPUPOBAHHOM
KABEJbHOM CUCTEMBI JIOKAJIbHOH KOMIBIOTEPHOM CETH

Heas pabdorbl: OcCBOUTH METOABI pa3padOTKM W TOJNYYUTh HABBIKM TPU CO3IAaHUH
HEOOXOUMOM I Mepeiadyl TaHHBIX TeIeKOMMYHHUKAIIMOHHON HHPACTPYKTYpPHI.

Ilepeyens oOopyaoBaHMs M NPOrPaMMHOIO o0ecneyeHHsl, HeOOXOAUMBIX [JIsl
BBINOJTHEHHS J1a00paTOPHOi padoThI:

OBM c onepanmonHnoii cucremoit Windows XP (unu Beile Bepeus) win cemeiictsa Linux.

TaOMUYHBIN ¥ TEKCTOBBIH MPOIIECCOPHI.

KpaTKOG H3JI0KCHUE OCHOBHBIX TCOPETUYCCKUX U METOAUYECCKHUX ACIICKTOB paﬁoTbl



CrpykrypupoBanHas kabenpHasi cucrema (CKC) mpencraBisieT co0oi MepapXUUYECKYHO
KaOCITbHYIO0 CUCTEMY 3/IaHUS WU TPYIIbI 3[]aHUH, pa3JelICHHYI0 Ha CTPYKTYpPHBIE TIOJCHCTEMBI.
CKC cocroutr u3 Habopa MEIHBIX W ONTHYECKHX KaOelel, Kpocc-TaHene, COeTUHUTEIHHBIX
IIHYpOB, KaOEIbHBIX pa3beMOB, MOJIYJIBHBIX THE3l, WH(MOPMAIMOHHBIX PO3CTOK H
BCIIOMOTaTEeNILHOTO 00Opy/IoBaHUsS. Bce mepedrciieHHbIe AJIEMEHThl MHTETPUPYIOTCS B CIUHYIO
CHCTEMY U 3KCIUTyaTUPYIOTCS COTJIACHO OTIPEICIICHHBIM MIPaBUIIaM.

CrpykrypupoBanHas  kabempHass  cucremMa (CKC)  ocHoBa  WH(pOpPMAIMOHHOM
uHGPACTPYKTYPHI JTFOOOT0 MpeanpuaTus, Maciutada opuca Win 37aHMs, MO3BOJISIONIAs CBECTH B
€IMHYI0 CHCTEMY MHOXXECTBO  HWH(OPMAIIMOHHBIX  CEPBHCOB  pPA3HOTO  HAa3HAYCHHS,
npeIHa3HAYeHHBIX JUIS Tepefadd: KOMITBIOTEPHBIX, Tele(OHHBIX, MYJIbTUMEIUMHBIX U BUIECO
TAHHBIX, CIIy’)KeOHOW TMGPOBONH W aHaIOroBold HH(pOpPMAIMHM CHCTEM YIPABJICHHS, CHCTEM
0e3omacHOCTH W BHUAeO HaOmogeHus M T.J0. MmeHHo mostomy Ttak Benuka ponb CKC mpu
NOCTPOCHUN KOPHOPATUBHOW HWH(POPMALMOHHOW CHCTEMBI: OT TOTO, HACKOJIBKO  T'PaMOTHO
BoinoiHeHa CKC, 3aBuCAT HaJgeXHOCTh U 0€30MACHOCTh PA3NIUYHBIX Omepaluii, 0e3 KOTOpbIX
HEBO3MOXKHA JIESITEIBHOCTh COBPEMEHHOTO MpeanpusTus. OCHOBOM 1r000i1 mH)OpMAIMOHHON U
TEJIEKOMMYHUKAIIMOHHON HHPPACTPYKTYPBI COBPEMEHHOTO 3/IaHUS SBISETCS CTPYKTYpPUPOBaHHAS
kabenpHass cucrema. Ot paborocmocoonoctn CKC  3aBucur OecnepeOoifHas —pabora
UHGOPMAITMOHHBIX CUCTEM MPEATPUATHSI.

Bce cymecTBytomnye U co3aaBaeMble KaOEJIbHbIE CUCTEMBI 3/1aHUN MOKHO pa3JeNUTh Ha 2
TPYIIIBL:

[1 KabenbHble CHCTEMBI «I10/] KOHKPETHYFO TEXHOJIOTHIO TIepeJaud JaHHbIX»
[1 CrpykrypupoBaHHbie KabenbHbie cructeMbl (CKC)

[IpumepoM mepBBIX MOTYT CIYXUTh KaOenbHas cucTeMa Ui KOMIIBIOTEPHOUW CeTH U
tenedonHas pa3Boaka BHyTpH 31aHus. CKC mpoekTupyercs U CTPOUTCS ISl epeaaddl pa3HbIX
BUJOB WHGPOpMAIlMU, HO TMPAKTHUYECKH B OONBIIMHCTBE CJIy4aeB »dSTO OTPAHUYUBAETCS
KOMIIBIOTCPHBIMU U TCJ'IG(i)OHHI)IMI/I CCTsAMMU.

Cy1ecTBYIOT /IBa BapUaHTa apXUTEKTYpPbl IPOBOJIKH:

[] TpaguiiMoHHAst apXUTEKTYpPa HEPAPXUUECKOU 3BE3/bI ;
[ apxuTeKkTypa OfIHOTOUEUHOrO YTIPaBJIeHHUSI.
ApXUTEKTypa HepapXU4ecKoi 3B€3/1bl MOXKET MPUMEHSTHCS KaK JUIsl TPYMIIbI 3aHUM, TaK U

JUIS OTHOTO OTZENBHO B3ATOro 31aHus (cM. PucyHok 1). B nepBoMm ciydae nepapxuueckas 3Be3a
COCTOWUT W3 LEHTPAJIBHOTO KpPOCCa CHUCTEMBI, IVIABHBIX KPOCCOB 3JaHUM M TOPU30HTAIBHBIX
9Ta)KHBIX KpOCCOB. LleHTpalIbHBII Kpocc CBsA3aH C IJIaBHBIMM KpPOCCaMH 3[JaHUil IpU NOMOIIU
BHEIIHUX KaOeneil. DTakHble KPOCCHI CBSI3aHBI C TJIABHBIM KPOCCOM 3JaHHSA KaOelsMu
BEPTUKAJILHOTO CTBOJIA. BO BTOpOM cilydae 3Be3[a COCTOMT M3 TJIaBHOIO Kpocca 3HaHHA U
TOPH30HTAIBHBIX ATAXHBIX KPOCCOB, COCTUHEHHBIX MEXIy COOOH KaOelsiMH BEPTHKAIHLHOTO
CTBOJA. ApXMUTEKTypa HEpapXUuecKoil 3Be3bl oOecreyrMBaeT MAaKCHUMaJbHYI THOKOCTb
yIpaBJICHUS © MAKCUMAIIBHYIO CIIOCOOHOCTH a/IalTAllii CUCTEMBI K HOBBIM TIPUJIOKEHUSIM.
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LyeHTR
Pucynok 1 Apxurektypa uepapxudeckoi 3Be3/Ibl

ApXUTEKTypa OJHOTOYEYHOIO0 aJMUHUCTPUPOBAHHS paszpaboTaHa a8 MaKCUMalIbHOU
OpocToThl ynpasieHus. OGecreunBas NpSIMOE COEAMHEHHE BceX paboyuX MECT C IJIaBHBIM



KpOCCOM, OHa TO3BOJISIET YNOPABJIATh CHCTEMOM W3 OJHOM TOYKH, ONTHUMAJIbHOW IS
PaCTONIOXKEHHs] LIEHTPATU30BAaHHOTO aKTUBHOTO 000OpYyIOBaHUS. AJMHUHHCTPUPOBAHUE B OJIHOM
TOYKe OOEecCreyrBaeT IMPOCTEUIee YIpaBICHUE IIETSIMH, BO3MOXKHOE Onaromaps MCKIIOUEHHIO
HEOOXOJMMOCTH KPOCCHUPOBKHM IIeflell BO MHOTHUX MecTaX. ApPXUTEKTypa OJHOTOYEHYHOTO
AIMUHUCTPHUPOBAHUSA HC MPUMCHACTCA OJI I'PYIIIBI 3IlaHI/II7L

Kaxxnas apxutexktypa umeer cBou npeumyinectsa (cMm. Tabnuma 1), KoTopble cieayeT UMeTh
B BUJTy ITPH BBIOOPE KaOETHHOM CUCTEMBI.

Tabnuma 1
OpHoTOUeuHOe
[TperMyiiiecTBa apXUTEKTYphl MPOBOJKY | Mlepapxuueckasi 3Be3/ja
aZIMUHHACTPUPOBaHUE
Hawnboee rubkoe yrpaBieHye X
HaunbonbImas crnocoOHOCTh K X
afianTalyu
LleHTpanu3oBaHHOe yIlpaB/ieHUe X
PacripeienieHHOe 000py/jOBaHHE X
LlenTpanu3oBaHHOe 060py/J0BaHKe X
Haubonee rubkoe MCIo/ib30BaHNe X
aKTMBHOTO 000PYZI0BaHUsI
[IpocToTa TEXHUYECKOTO X
00C/Ty>KUBaHUS
[TonHOE COOTBETCTBUE CTaHJapTaM X X nipu gavHax go 100 m

HectpykTypupoBanHas kaOenbHas CHUCTeMa CTPOHUTCS OBICTpee, HO €€ Topas3ao CIIOKHEe
MOJICpHU3UPOBaTh. HecTpyKTypupoBaHHasi TPOBOJAKA JUISI JIOKAJBHBIX CeTe W TeneOHUU
coxpansercsa 0e3 nepeodopyaoBaHUs B TeUCHUE 3-5 JIeT, AJi1 CUCTEM HaOIOJCHUS U KOHTPOIS —
B TeueHue 2-3 ner. B To ke Bpems CTpyKTypHpOBaHHAsl CUCTEMA CTPOMTCS OCHOBATENIbHO, Kak
BCSKOE JIOJITOBPEMEHHOE COOpyXeHue. B  CTpyKTypupoBaHHYIO KaOeIbHYIO CHCTEMY
3aKJIa/IBIBACTCS CTPYKTYpHAash M30BITOYHOCTH, MpPEIyCMaTpUBAIOIIasl IOMOJHHUTENbHBIE pabouune
MecTa, BO3MOKHOCTH TiepeMelieHusi obopynoBanus u nepconana. Mzosrrounocts CKC Tpebyer
JIOTIOJTHUTENIBHOTO KOJIMYECTBAa KalOens, PO3eTOK, Kpocc-naHened. OJHAKO JIONOJHUTENbHBIE
KaluTalbHbIE 3aTpaThl, HeoOxoaumele i co3nanus CKC, ObICTpo okymaroTcs B Ipoliecce ee
JKCILTyaTaluu.

[Tpeumymecta CKC Hax 0OBIYHBIME KaOCIIBHBIMA CHCTEMaMHM:

[J1s1 TIepe/laudl IAHHBIX, T0JI0CA U BH/IeOCUTHAJIA UCTIONB3yeTCsl efjHast KabesbHast CUCTeMa;
WCII0/Tb30BaHNe YHHBEPCA/TbHBIX PO3eTOK Ha pabourx MeCTax Mo3BOJISIeT MOJK/IF0UaTh K HUM
pa3yMuHble BUbI 000pYA0BaHMS;

OIpaB/IbIBAlOT KaIlMTA/IOBJ/IOKEHHS 3a CUeT J/IUTeIbHOIO MCIO0/Ib30BaHUS U 3KCIUTyaTalun
ceTy;

00/1a/1at0T MO/[y/TbHOCTBIO ¥ BO3MOXKHOCTSIMM BHECEHUsI M3MeHeHU 1 HapalljuBaHus 6e3
3aMEHBI BCEH CYIIECTBYIOLIEHN CETH;

O 0o go

JIOTyCKalOT OJHOBPEMEHHOE UCTI0/Ib30BaHUe HeCKOIbKUX Pa3/IMUHbIX CeTEBBIX IIPOTOKOJIOB;
He 3aBUCSAT OT U3MEHEeHHH TeXHOJIOTHI U TIOCTaBIIMKa 000pyJ0BaHus;
VICTIO/B3YIOT CTaHJAPTHbIE KOMIIOHEHTHI U MaTepuallbl;

oo



[] pgomyckatoT — ympaBieHne W QAMHHHUCTPUPOBAHME  MHHUMA/bHBIM  KOJIMUECTBOM
00C/Ty’KMBaIOIIIero mepCcoHana;
[] mo3BosisitoT KOMOMHUPOBATL B OIHOM CETH BOJIOKOHHO-OMNTHUECKUH 1 Me/IHBIN Kabesb;

Dusnuecku CKC cocTout us:

Kabesen

KOMMYTAIIMOHHBIX TTaHe/IeH
MHGOPMAILMOHHBIX PO3e€TOK
KOMMYTAI|MOHHBIX IITHYPOB

oo

Pa3zpabotka u cozmanue cTpykTyprupoBanHoi kabenbpHoM cuctembl (CKC) BrimrogaeT
CJICAYIOLINE ATAIIBI:

[] WmkenepHoe ob6ciaeqoBaHre 00beKTa ¢ pa3paboTKa TEXHWUYECKOTO 3a[aHusi  C
Tpe/iBapyUTe/IbHOM OLIEHKOM CTOMMOCTH TIPe/IIIo/IaraeMbIX 3aTpar.

[ ITpoektuposanue CKC.

[J Monrtax CKC.

[J TectrpoBaHMe U AHarHOCTHKA KabelTbHOH CUCTeMBI (BOIOKOHHO-ONTHUECKUH U MeHBIH
CerMeHThlI).

[] PaciivpeHue Wid MOJEPHU3ALIUS JeHCTBYIOMIUX KaOeabHbIX CHCTeM 6e3 HapyIIeHHsT UX
paboToCoCOOHOCTH.

["apaHTHITHOE M ITOCTTapaHTUHOe 00C/Ty)KUBaHKe (aZIMUHUCTPUPOBaHKUe, CePTU(HKAIHS,
oOyueHMe KCIUTyaTal|n).

M3roToBsieHre HeCTaHAaPTHBIX KOMMYTALIMOHHBIX IIHYPOB (OTTHKA, Me/lb), U3rOTOBJ/IEHHEe
pa3BeTBuTenei (Y-amantepos).

O

HGO6XOI[I/IMOCTB CO3JaHuA CKC cBsa3ana B MEPBYHO OUCPEAb C HAJIMYUEM U COCTOSAHUCM YIKC
HMCIONINXCA KaOeJIbHBIX KOMMYHPIKaIII/II\/JI.

[IpoextupoBanue u MoHtax CKC 3xoHOMUYECKH ONPaB/IaHbl, €CIIH:

[] kabenbHasi cucTemMa CO3/jaeTCsl B HOBOM 3[JaHUH, I/Ie OTCYTCTBYeT HH(OPMaI|MOHHAast
KabesibHast MH(PaCTPYKTypa;

[] HeoOXomyMa KOMIIbIOTEPHasi CeTh, a Tesie)OHHAsT M0 KaKUM-TU00 MPUUMHAM [JO/DKHA ObITh
MOJICpHU3UPOBAHA B T€UCHUE OMKaiimmx 2-3 jier;

[] nHaspena HeoOXOJMMOCTh 3aMeHbI CYIIECTBYIOIIMX KabelbHbIX CeTeli W3 COOOpakeHHi
Ha/Ie)KHOCTH, TIPOU3BOIUTETBHOCTH WM SPrOHOMUYHOCTH.

IIpu npoexrupoBannn CKC HE0OXOaMMO Y4YHTHIBaTh psAn TpeOOBaHUIl Ui TOrO, YTOOBI
HOCTPOUTH KaOENbHYI0 CHCTEMY, OTBEYAIONIYI0 CTaHIAAapTaM. TONBKO NPH TAKOM MOAXOJE K
coznannio CKC BO3MOXXHO TMONYyYHUTh CHCTEMY, KOTOpasi OyIeT CIIy>KUTh JOJITHE ToAbl U He
noTpedyeT MOIEpHU3AINT U 3aMEHBI.

TpeboBanus npu npoextupoBanuu CKC:

[ CKC mo/mkHa ObITh CIIPOEKTHPOBAHA C M30BITOUHOCTBIO 110 KOJIMUECTBY TTOZK/IFOUEHHI;

[0 CrpykTypupoBaHHasi KabejbHas CHCTeMa [JO/DKHA OBbITh BBIIOJIHEHA B COOTBETCTBUU
CTaHZapTaM — MeXXJyHapOZAHbIM, eBpOMencKruM, amepukaHcKuM. Takum kak ANSI/ETA/TTA
568, ANSI/EIA/TIA 569 u T1.1.

[] Pabouee MecTo [[0/DKHO UMETh, KAK MUHUMYM, OZIUH pa3beM [ijisi mok/moueHyst K JIBC u oquH
pa3beM Ji/1s1 IOAK/II0UYeHHs K Tesie)OHHOM CeTH;



MakcumanbHOe pacCTOsIHYe FOPU30HTaIbHOW IMPOBOJKHU He I0JKHO IpeBbIaTh 90M;
Ob6opyznoBanre, wucmnonb3oBaHHOe i ToctpoeHns CKC, [O/DKHO COOTBETCTBOBAThH, Kak
MUHUMYM, TISITOM KaTeropuu;

[0 Kaxkpmast nuHMS CBA3M KaDebHOW CUCTEMBbI OT TOUKH TTO/K/IHOUEHUS OKOHEYHOT0
o0opy/ioBaHUSI /10 TOYKMA TMIOJK/IIOUEHUs] K KOMMYTAIL[MOHHOW T[laHeJW [JO/DKHA TPOUTH
TeCTUpOBaHUe Ha MPUHA/I/IE)KHOCTh, KAK MUHUMYM, K TISITOM KaTeropuu;

[1 CKC momkHa obecrieurBaTh OBICTPYIO TIEPEKOMMYTALMIO JTMHUN TOPU30HTALHOMN TTPOBOKN
Y MarucTpasiy 3/jaHus;

[] TIpoknazky Kabeneli B KOpPWAOpPax [O/DKHA OCYIECTBIATHCS 3@ (DasbIIIOTO/IKOM, eC/Id
TaKOBOW HWMeeTCsl, a TPU €ero OTCYTCTBUM - B CIeLyaJW3UpPOBaHHBIX Kabesb-KaHamax
(kopobax) WK B CyIeCTBYIOIIUX 3aK/IaHbIX;

[1 B pabourx nomeleHusx moBoj Kabesst K pabouriM MecTam MpOU3BOJUTCS B Kabeib-KaHasax.

OO

Tpu ocHOBHBIX puHLIKMA 3a10%keHbl B CKC:

YHuBepCcaabHOCTh
M30BITOYHOCTD U THOKOCTH
CTpyKTYPHUPOBAHHOCTh, YCTOHUYHUBOCTD

oo

YHI/IBepC&]'IBHOCTB

Hns nepenaun naHueix B JIBC, opraHuzanmu JOKaJdbHOM TeneOHHON ceTH, mepenadd
BUICOMH(OPMAIIMK WM CUTHAJIOB OT JaTYMKOB IOXKApHOW 0€30MacCHOCTH MM OXPAaHHBIX CUCTEM
UCTIONIb3yeTCsl enHas KabenbHast cucrema. llpu mpoayMaHHOW MHTErpanuu B WHPPACTPYKTYPY
3laHUSl CTPYKTYPHUPOBAHHBIE CHCTEMBI IIO3BOJIAIOT aBTOMATH3MPOBATH MHOTME IIPOLECCHI IO
KOHTPOJIIO, MOHHUTOPUHTY M YIPaBICHHUIO XO3SHCTBEHHBIMHU CIY)KOaMH M CHCTEMaMu
AKHU3HEOOECIIeUeHUsl. YHUBEPCAIBHOCTh KaOEIbHOH CHUCTEMbI BBIPAXKAeTCs B TOM, 4YTO OHa
CTPOUTCSI HE JJI1 KAaKOro-TO KOHKPETHOIO IPUMEHEHHUs, a CO3JaeTcs B COOTBETCTBUHU C
IIPUHLIAIIOM OTKPBITOM apXUTEKTYpPbl U HA OCHOBE COOTBETCTBYIOIIUX CTaHAAapTOB. COBpEMEHHbBIE
MEXIYHApOJHBIE CTaHAApTHl TPeOyIOT YHHBepcalbHBIX KoMmmoHeHToB B coctaBe CKC.
NudopmannonHbple Kabeau AOMYyCKAaIOTCA TOJIBKO JBYX BHJIOB: BOJIOKOHHO-ONTHYECKHE U HA
ocHoBe BUTOW mapbl. KaGenn Ha BHTON mape peKOMEHIYETCsl MCIOJb30BaTh KaTeropuii Se u 6.
Kareropun 5e BmomHe AOCTaTOYHO Ui Iepeladd JaHHbIX 10 mpoTtokony (Gigabit Ethernet.
Kareropust 6 mpakTtuuecku HyXKHa Ui IEpeladyd IIMPOKOIIOJIOCHOTO TEJIEBUJIEHUS WM HMHBIX
IMPOKOIOJIOCHBIX MPUIIOKEHUN ¢ 4aCTOTOM HecyleH Boiiie 125 Mri.

KonugecTBo nH(pOpMaAIIMOHHBIX PO3ETOK HA KAKJIOM paboyeM MecTe: He MEHee JIBYX.

VYHUBEpPCATBHOCTh TAaKK€ IOAPa3yMEBAaeT, YTO PO3ETKH JOKHBI HMETh MOZYJIbHBIN
BOCBMUKOHTAKTHBIN pa3beM RJ45 u Bce 4 nmapbl IpOBOTHUKOB KaOelis JOJKHBI ObITh COSTUHEHBI C
KOHTAaKTaMM pa3zbema. [[BeToBas packiiajika nmap J0J)KHA COOTBETCTBOBAThH cxeme SO68A unu S68B.
B cnyuae ucnonb3oBaHMsI BOJOKOHHO-ONTHYECKHX PAa3beMOB U PO3ETOK B HACTOSIIEE BpeMs
pekomeHnayeTca ucrnonb3oBaTh pazbeM SC. Pazvembl ST m FC, g0 cux nop mnpeanoyuTaeMbie
HEKOTOPBIMU HIPEINPUITHAMM M 3aKa34MKaMH, MCKIIOYEHbl M3 PpPEKOMEHAAUMH Uil HX
HCITI0JIb30BAaHUSI BO BHOBb CO3/1aBA€MBbIX CUCTEMAX.

M30BITOYHOCTD U THOKOCTH

[Tpunnun uz6eitounoct B CKC noapasymeBaeT BBEJACHUE B COCTaB KaOEIbHOW CHCTEMBI
JIOTIOJTHUTEIBHBIX MH(POPMAITMOHHBIX PO3ETOK, IUIOTHOCTh Pa3MEUICHUsI KOTOPBIX BBIOMpAETCs He
TEKYyIIUMU MOTPEOHOCTSIMHU, a HCXOJSd HCKIIOYUTENIbHO W3 IUIOIIAIH, TOMOJOTHH padodmnx
MOMEIIEHUI ¥ 3PTOHOMHYECKUX MapaMeTpoB MmomenieHuid. T.e. BO BceX O(UCHBIX MOMEIICHUSIX,
Ha Kaxzable 5-6 M 2 NpPOEKTUPYETCs U CO3/[aeTcs OAHO padouee MECTO C MHHUMYM JBYMS
UHPOPMALMOHHBIMU po3eTkamu. [lpu Oosnee BBICOKOM HAYalbHOM CTOMMOCTH TMPUHIIMIT
M30BITOYHOCTH MMEET OYEBHJIHOE MPEUMYIIECTBO: MPHU JIIOOBIX MEPEeCTaHOBKAX, MEPEMEIICHUIX
OTIENbHBIX COTPYIHUKOB M LEJIBIX OTJEIOB HHUKAKUX PpacXxoJOB IO IEpelesiKe KaOelbHOU



cucrembl He mnoTpedyerca. CKC mo3BossitoT OBICTPO W JIETKO  M3MEHSATh KOH(MUTYpPALUIO
KaOeJIbHON CHCTEMBl U YNPaBJIECHUIO NEPEMEIICHUSIMUA BHYTPH 3[aHUSA U MEXIY 3MaHusAMHU. J{ns
3TOr0 aJMHUHHMCTPATOPY CETH JOCTATOYHO MEPEKOMMYTHUPOBATh KOHTAKTHI HAa KPOCCHUPOBOYHBIX
HaHessIX. JTO MO3BOJSAET 00eCHeunTh TMOKOE U3MEHEHHE pabouuX MECT COTPYIHHMKOB M ITOJIHOE
U3MEHEHHE KOH(MUTYpallMd CHUCTEMBI, BKJIIOYas 3aMeHy U Jo0aBieHHe 00O0pyIOBaHUS,
pacuMpeHre cucTteMbl. TakuMm 0o0pa3oM, OpraHu3alis HOBBIX pabOYMX MECT, MPHUCIOCOOJIEHHE
107 KOHKPETHBIE TOTPEOHOCTH 3aKa3uhKa, MPOUCXOAUT OBICTPO M 0€3 HapyleHUs paboThI
opranuzanuy. Kak nokasplBaeT npakTHKa, y’Ke B IIPOLECCE MOHTa)Ka 3aKa34MK MPOCHUT MPOBECTH
JIOTIOJTHUTENbHBIE JINHUU CBSI3U, @ B T€UEHHE 1-2 JIeT 3KCIUlyaTallud KOJ-BO PO3ETOK JIOXOAUT 10
pexomenayemoro B CKC ¢ camoro Havana.

CTpyKTypHpOBaHHOCTh, YCTOMUNUBOCTD

TmarensHo crtanupoBanHass CKC ycToifurBa K BHEIITATHBIM CUTYalMsIM U TapaHTHPYET
BBICOKYIO HaJIe)KHOCTb M 3aIIUTY JAHHBIX B TEUEHHUE MHOIMX JieT. Tak OOJBbIIMHCTBO BEIYIIMX
IpOU3BOAUTENEH Aal0T rapantuio Ha nocrasisemble uMu CKC (mpu BbINOIHEHMH TpeOyeMbIX
npouenyp ceprudukanuu) 1o 25 ner. Takum o6pa3om, CTpyKTYpHpOBaHHas KabeibHas cucTeMa
SBIISICTCS YHUBEPCAIBHBIM W THOKMM peIIeHHeM 3aJjauyd  CO3JaHUS KOMMYHHKAIMOHHOMN
UHPPACTPYKTYPbI 31aHUS WU TPYIIIbI 31aHUI.

CTpyKTypHpOBaHHOCTh 3aKJIIOYacTCsd B pa30MEHHM KaOelbHON CHUCTEMBbl Ha OTJENbHbIE
MOJICUCTEMBI, BBIMIOJIHAIONIME CTPOro ompeseneHHble GyHKIUH. YeTkoe pasneneHue Bcei
Ka0eJIbHON CUCTEMBI Ha MOACUCTEMBI: MOJCUCTEMa pabovero MecTa, TOpU30HTaNIbHAS MTOACUCTEMA
(aTaxa), BepTUKaiIbHas MOJCUCTeMa (MarucTpain 3/1aHusl), MOJACHCTeMa MariucTpalu KOMILJIEKCa
3naHui. K KOMIOHEHTaM KaXKIOW MOACHCTEMbl CTaHAapTaMM NPEIbSIBISIIOTCS pa3ivyuHbIe
TpeOoBaHUs MO ATUHE Kabesei, mokapo0e30macHOCTH U T. M. BrepBble CTPYKTypHpOBaHHas
kabenpHast cucrema (CKC), momyuuBmias nasBanue SYSTIMAX, Oputa mpeanoxena ¢GupmMoin
AT&T B nHauame 80-x romoB. B cepemmne 80-x Havamach pa3paboTKa CTaHIAPTOB Ha
TEJIEKOMMYHHKAIIMOHHBIE KabelbHbIe CUCTEMBI. B pe3ynpTrare ycusmii Accouuanyy JIeKTPOHHOR
npomeinuieHHOCTH (EIA), Accouuanuu TelneKOMMYHUKalMOHHOW mnpombiiuieHHocTH (TIA),
aMEepUKaHCKOW HccienoBaTenbekoil opranm3anmuu  Underwriters Laboratories (UL), ¢upmsbl
ANIXTER, MexnaynapoaHoit opranu3anuu mo crapaaptuzanuu (ISO) m MexmyHapoaHoi
anekrporexuudeckoit komuccun (IEC) ObuiM BBIMyIIEHBI psAJ CTAaHIAPTOB ITOCBSIIEHHBIX
CTPYKTYpUPOBAHHBIM KaOETbHBIM CHCTEMAaM.

B nacrosee BpCMs HeﬁCTBYIOT TPHU OCHOBHBIX CTaHAAPTA, UMCIOIINX OTHOMICHUC K CKC:

[ Mexaynapogusiii ISO/IEC 11801 - Information Technology. Generic cabling for customer
premises;

[1 Awmepukanckuit ANSI/TTIA/EIA 568A - Commercial Building Telecommunications Wiring
Standard;

[ Espormeiickuit (a5 crpan EBporetickoro coro3za) CENELEC EN 50173 - Information
Technology. Generic cabling systems.

Bo Bcex Tpex craHmaprax 3aJ0KeHbl OJHM W Te ke npuHnumnsl, T.e. CKC orBedaromas
TpeOOBaHUSAM OJHOTO M3 CTaHJIApTOB, OyIET COOTBETCTBOBATh OCTalbHBIM. Ha Teppuropuio
Poccun pacmpoctpansiercs neiicteue cranmapra ISO/IEC 11801, mockombpky Poccusi BxomuT B
coctaB MexyHapoJqHoOi opranuzanuu no crangaptuzauuu (ISO). Ilo kputepuio mporryckHOM
CIIOCOOHOCTH TOJBOAKA HAa MEIHOM Kalele B COOTBETCTBUM CO CTaHJIApTaMU JEIUTCA Ha
KaTeTOpUH U KJIAacChl - HAUMHasl ¢ Kareropuu 1, kiacc A.

CKC moxkeT cocTosITh U3 000 UITH BCEX HIKE MEPEUUCIICHHBIX mojacucteM (PucyHok 8):

[ TToacucrema pabouero mecra



[] TopusoHTanbHast MoACKUCTEMA

[0 MarucrpasibHasi mogcucTemMa

[] TToxgcucrema obopyaoBaHust

[] Marucrpaib KOMIUIEKCA 3/aHKi (BHEIHSIS TI0[CHCTeMa)
[ AaMuHMCTpaTHBHAs MO/CHCTEMA
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Pucynok 2 Uepapxus kadeabHbIX noacucrem JIBC B 31anun

HO,I[CI/ICTeMa pa6oqer0 MCCTa

IMoncucrema pabodero mecra npegHasHaueHa Uil TMOAKIIOYCHHUS KOHEYHBIX MOTpeOuTese
(KOMIIBIOTEPOB, TEPMUHAJIOB, MPUHTEPOB, TeNe(OHOB M T. N.) K HMHOOPMALMOHHOW PO3ETKE.
Brirouaer B ce0si KOMMYTallMOHHBIE KaOeNu, agamnTephbl, a TaKKe YCTPOWCTBA TO3BOJISIOIIUE
MOJIKJIIOYaTh OKOHEYHOE 000pYIOBAaHUE K CETH Yepe3 UH(POPMALIMOHHYIO PO3ETKY.

FOpI/ISOHTaJ'IBHaH noacucreMa

l'opusoHTanbHass TOACHCTEMA TOKPBIBAET TMPOCTPAHCTBO Mexay HWHpopMannoHHOM
pO3eTKON Ha paboyeM MeCTe U T'OPU30HTAIBHBIM KPOCCOM B TEJIEKOMMYHHUKALIMOHHOM ILIKady.
Ona cocTOMT W3 TOPH3OHTAIBHBIX KaOened, WHPOPMALMOHHBIX PO3ETOK M  YacTH
TOPU30HTAJIBHOI'O Kpocca, KOTopasi 00CIyKMBaeT TOPU30HTAIbHbIN KaOenb. Kaxaplil sTax 3naHus
pekomeHayeTcsi 00CIy)XMBaTh CBOEH coOCTBeHHOW ['opm3oHTanbHON moncucTemoi. Bce
TOpPU30HTAJIbHBIE KaOeiy, HE3aBUCUMO OT THIA Iepearolel cpelbl, He JTOJKHBI NpeBblaTs 90
M Ha y4acTKe OT MH()OPMALMOHHOI PO3ETKHU Ha pabodeM MecTe O FOPU30HTaIbHOTrO Kpocca. Ha
Kax10e pabouee MeCTO JOJIKHO OBbITh IIPOJIOKEHO KAK MUHUMYM JIBa TOPU30HTAJIbHBIX KaOels.

MaructpanbHas nojacucTeMa

MarucTpasibHas HOACUCTEMA COSIUHSIET INIaBHbIM KPOCC B allapaTHOM C MPOMEXYTOYHBIMU
KpOoccaMU M C TOPU30HTAJIBHBIMM KpOoccaMU. MaructpanbHas MOJACUCTEMA JOJDKHA BKIIOYATh B
ce0s1 Kkabesb, YCTAHOBJIECHHBIM BEPTUKAIBHO MEXIY ATaXHBIMH KpPOCCAaMH B MHOI'O3TaXXKHOM
3MaHUM, a TaKKe KalOenb, YCTAHOBJIECHHBIH TOPU3OHTAIBHO MEXIY KPOCCAMU B MPOTSHKCHHOM
3JIaHUH.

[Toncucrema o6opynoBaHUs

[Toncucrema 000pyOBaHMSI COCTOUT U3 3JIEKTPOHHOIO 000PYA0BaHUSA CBSA3H KOJUIEKTUBHOIO
(o611ero) MCHOJIB30BaHUS, PACIONIOKEHHOTO B allapaTHOM WIM B TEJIEKOMMYHHKAIMOHHOM



mkady, ¥ Tepenaromen cpeabl, HEOOXOIUMON Ui MOJKIIOYEHUS K pacrlpeieIHTeIbHOMY
000pyI0BaHMIO, 00CTY>KHUBAIOIIEMY TOPU30HTAIBHYIO I MaruCTPalbHYIO OJCUCTEMBI.

MaFI/ICTp aJIb KOMIIJICKCa 3,[[8.HHI>1

Korna kabenbHass cucrema oOxBaThlBaeT 0ojiee OJHOIO  3/1aHUS, KOMIIOHEHTHI,
o0ecreynBaroIue CBsI3b MEXIY 3JaHUSAMM, COCTaBIAIOT Maructpanb KOMIUIEKca 3JaHuid. Ota
HOJICUCTEMA BKJIIOYAET B ce0sl cpedy, IO KOTOpPOM OCYIIECTBISIETCS Iepenada MarucTpajabHbIX
CUTHAJIOB, COOTBETCTBYIOLIEE KOMMYTAllUOHHOE O0OOpyJOBaHUE, MpPEJHA3HAYCHHOE JUIs
TEPMHUHHUPOBAHMSI JAHHOTO TUIA CPEIbl, U YCTPOICTBA JIEKTPUUYECKOM 3aIUUThI JUIs TOAABICHUS
ONAcHBIX HANpsHKEHUH NpU BO3AEHCTBMM Ha Ccpely TpPO30BOIO H/MIM BBICOKOBOJBTHOIO
3JIEKTPUYECTBA, MUKU KOTOPBIX MOTYT IIPOHUKATh B KaOesb BHYTPH 3/1aHUS.

AJIMUHHUCTpATUBHAS TIOJICUCTEMA

AJMMHUCTpaTHBHAs MOJCUCTEMA O0BEIMHIET BMECTE, IEPEUNCICHHbIE BBIIIE MTOJICUCTEMBI.
CocToNT M3 KOMMYTalMOHHBIX KaOenel, ¢ TOMOIIBI0 KOTOPBIX IPOU3BOAUTCS (H3HUecKoe
COCJMHEHUE PpA3IUYHBIX TOJACHCTEM, M MapKUPOBKM Ui HICHTUUKAMM  KaOenew,
KOMMYTAllMOHHBIX ITAHEIEH U T.1.

WNndopmanus, Heobxoaumas Jist cocTaBiieHus: cMeThl Ha moctpoenune CKC:

[] ITosTaXkHBIi I/1aH TOMEIIEHHsI, TEPPUTOPHK 0OBEKTOB, T/ie MPEeAI0/IaraeTcsi pa3BepThbIBaHue
CKC c pasmepamy;

[] Pasmemienne pabouux MeCcT Ha I[laHe T[IOMEI[EHHss M HX COCTaB  (KOJMUECTBO
UH(QOPMALMOHHBIX, TeIe(HOHHBIX PO3ETOK, CHIIOBBIX PO3ETOK «UYHUCTOT0» MUTAHHUS, OBITOBBIX
CHJIOBBIX PO3ETOK);

’Kenaewmsbiii npousBoautens CKC (3kcanan, EBponan, Nexans, Molex, Signamax u T.IL.);
Hanuume 1 KoMuecTBO LIeHTPOB KOMMYTalUK (KOMMYHHKALIMOHHBIX 1IKA(OB U UX pa3Mep);
TexHUuecKre yC/I0BUSI MOHTa)Ka — Te3UChl TeXHUYecKoro 3afanus (T3), a iMeHHO (keslaeMble
CXeMbl TPOK/IAJKA KabelbHBIX TpacC, WCII0/Ib30BaHWE Kabe/lbHBIX JIOTKOB M KaHaloB C
yKa3aHuWeM pa3Mmepa, TWIl YCTAaHOBKM pPO3€TOK — BHYTPEHHMM WM HaK/JaJHOM MOHTaX,
Ha/IMuye TOTOBLIX KabeabHBIX KOMMYHHKAILIUM, IIaXT, KOJOALEB, Maructpasiei, omop JIOTI,
pelaeMsle 3ajauy, Tonosaoruto u craigaptel CKCO);

[J Cpoku ucrnonHeHusl.

oo

IIpumep BbINOJIHEHHUSs J1Aa0OPATOPHOH PadoOTHI

3anaHue Ha BHITIOJIHEHUE pabOTHI

Tabsuia 2 Paccrossnue | KomudecTBo Bricota Hmvna staxa | Kos-o TTIK
MeXay STaxKeu 3TaXka
3IAHUSIMU
4 1100 3 3.2 19 20

B cetn HE00X0UMO YCTaHOBUTD:

1) 4 daiin-cepBepa;

2) 4 TepMUHaJI-CEPBEPA;

3) IpUHT-CepBep Ha KaKIOM 3Take 000MX 3aHUI;
4) 2 SQL-cepBepa;



5) 1 uwtro3 B uaTepHet 100 Mbut/c.
Heo0xomiMo CIpOeKTUPOBATh CXEMY CETH M PAacCUUTATh JUTHHY KaOels Ui COSAMHECHUSI
Beex [IK B CKC.

Hcxons U3 MMEIOUIMXCS pa3MepOB MOMEUIEHUH OyZeM NPOEKTUPOBAaTh BEPTHKAIBHYIO W
TOPU30HTAIIBHYIO TOJCUCTEMBI 37aHui Ha ocHoBe kabens UTP-5. Jlng moctpoeHus ceTtd Ha
KaXJIOM 3Take 37aHui HEOOXOMMO CMOHTHPOBATh KPOCCOBBIN MIKad.

[IpenBapuTeIbHO MPHUHSITO PEIICHHE O TOM, 4TO (DaljIoBBIE W TepMHUHAJ-CEpBepa OyIyT
pacnionarathcs Ha 1 U 3 sTaxkax 3AaHuil i Oojiee paBHOMEPHOTO pacIipeieeH sl 3arpy3KU CETH.
SQL-cepBepbl pacroysioxkeHbl Ha TMEpBBIX dTaxax 3aanuid. l[lepeuncnenHoe o000pymoOBaHME
MOJIKITIOYAETCSI ¢ CeTH MPU MOMOIIU MAaT4Y-KOPI0B HAMPSAMYIO B KOMMYTaTOPHI.

KommbroTepsl moJib30Baresieid NOAKIOYAOTCS YEPE3 PO3ETKU MMATY-KOPIaMH.
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30 M

19 M
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KommyTanuon
HBIHI mKad

SQL-cepsep

KOMMYTaluno
HHasd raHe/Ib

daiin-cepsep

TepMHUHaJI-
cepsep

Pucynok 3 Cxema pacnosio;KeHusl y3JI0B CETH Ha TaxKe

Pacuer 3arpar kabeus:

pO3eTKaMH, M

[leprmeTp 3Taxka, M 120

KO/IM4eCcTBO po3eToK A1 11K, 16
LITYK

CpeziHee pacCTosTHHAE MEXIY 7,5

PaccuuTaem paccrostuus 110 Bcex 11K ot kpoccoBoro mikada. [Ipumem HeoOXoauMBIi 3amac
kabens B 1,15 metpa (1 MeTp Ha MOHTax B KpoccoBoM Ikady u 0,15 meTpa Ha MOHTaxx kabens B

PO3ETKY).
Pac4yéT ropu3oHTAJIBLHOM MOACHCTEMbI
KOMITbIOTEPbI pacxof, 3anac Ha 3arac Ha 3arparsl, M
Kabesist Ha pPO3eTKH, M KOMMYTaLUI0, M
CoeJJMHeHue, M
1 3,75 0,15 1 4,9
2 11,25 0,15 1 12,4
3 18,75 0,15 1 19,9




4 26,25 0,15 1 27,4
5 33,75 0,15 1 34,9
6 41,25 0,15 1 42,4
7 48,75 0,15 1 49,9
8 56,25 0,15 1 57,4
9 56,25 0,15 1 57,4
10 48,75 0,15 1 49,9
11 41,25 0,15 1 42,4
12 33,75 0,15 1 34,9
13 26,25 0,15 1 27,4
14 18,75 0,15 1 19,9
15 11,25 0,15 1 12,4
16 3,75 0,15 1 4,9

WTtoro jgvHa Kabesst (M) 498,4

Wtoro anvHa Ha 31aHue (M) 1495,2

Pacuer BepTI/IKaﬂbHOﬁ noaACUCTEMBbI

Jliis pacuera BepTHKaJIbHON MOJCHCTEMbl HEOOXOIMMO YyUEeCTh BBICOTY 3TaXKEeH U 3aTpaThl Ha
MOHTaX KabeJisi B KPOCCOBBIX IIKagax.

Fpooccozsmtnncad

Epoccorsmt nosad

Fpoccorsmt nocad

Pucynok 4 Cxema BepTHKalIbHOM mojicucTeMbl Pacyer 3atpat

Tabanma 4
Ka0eJst B BEPTHKAIBHOM MOJCHCTEME
Ortax | BeicoTa Il715 MOHTarka Kabesisi B Il1s1 MOHTa>ka Kabesist B Heobxoaumasi
v (m) KpOoCCoBOM IiKagy Ha 1 KpPOCCOBOM IIKagy Ha 2 JUTMHA Kaberst, M
3TaX, M 3Tax, M
1-2
1-3

Bcero Ha 3JdHHUe, M

Bcero Ha 2 3paHus1, M




MOy AYIJIICKCHOM PCIKUMC.

Pacuer moacucTeMsbl KaMIryca
,Z[J'IH KaMHyCHOﬁ HOACHUCTEMbI H€O6XOHHMO HCITIOJIB30BaTh MHOI'OMOJOBOE€ OIITOBOJIOKHO B

Fpoccosent nmxad Fpoccosent mukad
Fpoccosent urad Fpoccoprsnt nmmad
Fpoccopent nmad Fpoccosemt turad
Pucynoxk 5 Cxema nojacucteMbl kamiyca Pacuer
Tabmuma 5
pacxojia Kkabemns yisi COeIUHEHUs 2 3MaHui
PaccrosiHue mMexy 371aHusIMU 1700
PaccrosiHue u3 nozaBasa 0 Boruncnum: (2,2+1,1+1)*2, 8,6
KpOCCOBOTO I1iKada Ha 1 rje 2.2 —BbICOTa, 1.1 —
3Taxke, M TI0JIOBMHA 3Taxa, 1- Ha
MOHTaX U 3TO BCe
YMHO’KaeM Ha 2 3/jaHusl
[nst coevHenys 2 3@, M Berurcivm: 1700+8,6+ 2 1710,6
3anac 10% Ha npok/ajKy C 1710,6 +10% 1881,6
ydeToM penbeda, M
OO1jast yTMHA MEXKY 3/IaHUSIMU 1881,6




HToroBwlii pacuer

[ToyunB Bce pacueTs IO MOJACKCTEMaM paccuuTaeM HeoOxoauMmble 3atpaTthl Ha CKC.
Tabaura 6

Pacyer KOMMyTallMOHHOTO 0OOPYIOBAHUS

HanmeHoBaHue y3/14d Kosmmuectso, IITYK

Posetok Ha [TK

Po3eToK Ha cepBepa

Konnektopos RJ-45

Ntoro poserok Ha CKC

KoMMyTalMoHHbIX aHesen

KpoccoBbix mkagos

KommyTtaTopos

Tabmuua 7

3atpatsl Kabest

HaumeHnoBaHue xa0ellst 1 HA3HAYCHUE | JlnnHa, M/ IITYK |

Kabenst UTP-5 (a1 BepTUKAbHOM U TOPU30HTAIbHOU
rozicuctembl) +15%, MeTpoB

OnToBOIOKOHHOTO Kabes
CranyiapTHbIX OyxTa Kabesst (305 MeTpoB), IITYK

BeiBOALBI:
1. Hns co3manuss CKC HeoOX0 UMbl C/IeYIOIIHE KOMILIEKTYIOIIHE:
a.
b.
2. Tlpu co3paHuM ceTH HEOOXOAWMMO BBIIEP)KUBATh CJIeAYIOIIe OTPaHUUeHUS ...
3. uT.I

3agaHue HAa BBINOJIHEHHE J1a00pPaTOPHOI padoThI:
Pa3zpaboTate  CTPYyKTYpHMpOBaHHYIO KaOeNbHYIO CHCTEMY COIJIACHO  CIEAYOIIETO
WHIMBUTyJIBHOTO 3anaHus (cM. Tabmmia ).



Bapuants! as pazpadorkun CKC

Tabmmia 8

TpeGoBanusi K BHINOJTHEHHIO JIA00PATOPHON PadoThI H 0()OPMIICHHIO OTYETA

OtyeT no nabopaTopHO# paboTe TOHKEH BKIIOUATH:

1. KpaTkoe u3no)keHre TIOPsIIKa BLITTOJTHEHHsT Ta00paTOPHOUM paboTBhI.
2. (CxeMy pacrioyioyKeHUsl y3/10B Ha 3TaKe, MEXAY 3TaKaMH U 3[aHUSIMU.
3. Pacuer 3atpar Kabessi, po3eTOK, NaT4y-Kop/ioB Ayist co3nanust CKC (BbIMoHseTCS C
nipuMeHeHreM (opMyJ1 B TabBJIMUHOM TPOLIeCcope).
4. Yuer nipu pacyete 3aTpat KabeJsi JOTIO/THUTE/TbHBIE PAaCXO/Ibl HA MOHTAX:
a. B posetke — 15 cm.
b. B koMMyTalMoHHOM LIKady — 1Mm.
c. OO61ue 3aTpaThl YBeJTMUMBAIOTCSI Ha HeTlpeJBUIeHHbIe pacxofbl — 15 %.
14 1100 4 3,6 19 27
15 1100 4 2,4 44 23
16 1800 3 3,6 36 25
17 1900 4 2,0 47 28
18 1700 4 2,4 38 28
19 1900 3 3,0 49 26
20 1200 5 2,7 32 29
21 1400 3 4,8 35 29
22 1300 4 2,7 25 22
23 1600 3 2,3 80 24
24 1000 5 2,6 33 24
25 1200 3 2,6 40 28
26 1400 S5 2,9 26 23
27 19500 4 2,2 50 27
28 2000 4 3,0 70 26
29 2000 4 2,8 39 25
30 1400 S5 2,2 31 27
5. PaccrossHusi Mexzay po3eTKamMu pacCuuThbiBaThb, CYWTasl, UTO OHW PaBHOMEPHO
pacripe/ie/ieHbl 10 TepUMETPY dTaxa.
6. B kauectBe Kabesns Hcro/ib30BaTh BUTyt0 mapy UTP-5.
7. Mexay 34aHUSIMU YUUTBIBATh TIPK pacyeTe 3aTpaT CHIDKeHHe Kabesist TIof TIOBEPXHOCTh
3eMJ/IM Ha I1yOMHY rpoMep3aHusi (MUHUMYM 2 M).
8. B kauectBe Kabesnst MeX/y 3/laHUSIMH UCTIO/Ib30BaTh MHOTOMO/IOBBIN OTTTOBOJIOKOHHBIM
JIyTUIeKCHBIN Kabesb (MakcHManbHOe paccTosiHue nepegaur 2500 m).
9. CuuTarth, UTO CepBepa PacIio/IOKeHbl BHYTPU KOMMYTAIJMOHHOTO 1Kada 1 He TpeOyroT
OT/le/IbHBIX PO3eTOK IOJK/IFOUeHUs Ha STaxe.
10. IIpu pacueTe naTy-KOpJOB YUUTHIBATh 3aTpPaThbl HA CepBepa
11. BeIBo/p! MO TIO/TyUYeHHBIM pe3y/bTaTaM.
Bomnpocs! 1J1s1 CAMOKOHTPOJIs
1. HasHaueHue CTPYKTYPHUPOBAHHOW KabenbHOW CHCTEMBI.
2. UYTo Takoe apXvUTEKTypa OJJHOTOUEYHOrO yrpaBJeHUsI.
3. JlocToMHCTBA HECTPYKTYPHUPOBAHHOM KaOe/lbHOM CHCTEMBI.
4. TIpeumyiiecTBa CTPYKTypHpOBaHHOM KabenbsHOM cructembl (CKC) Hafi 0ObIUHBIMU
Kabe/IbHbIMU CHCTEMaMHU.
5. XapakTtepucTtuku pusnueckux KkomroHeHT CKC.
6. Orarel pa3pabotku u co3ganus CKC.
7. Korma npoektrpoBanusi 1 MoHTaka CKC 5K0HOMHYeCKU OrpaB/aHbl.
8. Tpeb6oBanust mpu npoekTrpoBanuy CKC.



9. Tpu 0CHOBHBIX NpUHLMIIA IpU NpoekTupoBaHun CKC.
10. CraHpapThl, gexxalue B 0CHOBe npoekTupoBaHus CKC.

JlabopamopHasi paboma 2. Pac4yém 3a0epixkek nepeda4yu rnakemoe e
meJyieKOMMYHUKauuUoOHHOU cemu

Heas padorbl: [lomyunTe 3HaHWMSA W HABBIKA II0 BBIIIOJIHEHUIO pACUETa 3aIEpIKEK
ITPOXOXKIAEHUS ITAKETOB 110 COCTABHOW KOMIIBIOTEPHOM CETH.

IlepeyeHs 000pyaOBaHMSI M TMPOrPaAMMHOI0 oO0eclmeYeHUus, HeOOXOAUMBIX JJIf
BbINIOJIHEHUS JIA00PATOPHOH PadoThI:

OBM c oneparmonnoit cucremoit Windows XP (unu BbIlIe Bepcus) WIM CEMEMCTBa
Linux.

TabnuyHble U TEKCTOBBIE TIPOIIECCOPHI.

KpaTtkoe n3noxeHne 0CHOBHBIX TEOPETHYECCKUX U METOAMYECKUX ACIEKTOB PadoThl

3amepkKa B Iepelade NAKeTOB JAHHBIX [0 CETH CKIAJBIBAETCA H3 CIEIYIOLIUX
COCTaBJIAIOIINX:

. 3aJeprKKa BbIIAYN CUTHAJIA B JINHUIO CBSI3H.

. 3aJeprKKa nepeaadyy NakeTa JaHHbIX 110 JIMHUU CBS3U.

s 3aJep)KKa Iepeayd IaKkeTa JaHHbIX 4Yepe3 KOMMYTHPYIOLIEE YCTPOMCTBO

(KOHILIEHTpATOp, KOMMYTAaTOp, MapIIpyTH3aTOP).
. 3aJeprKKa Ha IPUEM ITaKeTa JaHHBIX U3 JIMHUU CBSI3U HA Y3€JI HA3HAYCHHUS.

Jlns pacuéra 3aepKEK MO JMHUM CBSA3M HAa KOHLIEHTPATOpPax B LEIAX YIPOIICHUS
pacdyeToB OOBIYHO HCTOJNB3YIOTCS crnpaBounble gaHHbie [EEE, copepskamue 3HaueHus
3aJIep)KEK  PacCHpOCTPaHEHUS CUTHAJIOB B KOHIIEHTPATOpax, IpUEMOIepeNaTYnKax M
pa3IMuYHBIX (PU3UYECKUX Cpeax.

B Tabmnuma 1 mpuBeneHsl JaHHBIE, HECOOXOAUMEBIE IS pacuera JuIs BceX (H3MYSCKHUX
JUHUA CBSI3M B OWTOBBIX WHTEpBasiax. BUTOBBIA WMHTEpBal 0003HAaYeH Kak bt. BuUTOBBII
untepnai (bit time) — 3To BenMunHa, 0OpaTHAsE CKOPOCTH Mepelavu JaHHBIX.

Komurer 802.3 crapancsd MakCHMaJbHO YIPOCTUTH BBIIIOJIHEHUE PACYETOB, MOITOMY
JaHHbIe, MPUBEJCHHbIE B TaOJIMIE, BKJIIOYAIOT Cpa3y HECKOJBKO ATANoB MPOXOXKICHUS
curHana. Hampumep, 3amepKKu, BHOCHUMBIE KOHLEHTPATOPOM, COCTOST H3 3aIEPKKH
BXOJIHOTO TPAaHCHUBEPA, 3aJI€PKKU OJIOKA MOBTOPEHMSI U 3aJI€PKKHU BBIXOJIHOTO TPAaHCHUBEPA.
Tem He MeHee, B TaOnuIle BCe 3THU 3aJCP>KKHU MPEICTABICHBI OJHON BENTWYMHOM, Ha3BaHHOMN
0a30i1 cermMeHTa.

Taoéauna 1
3aﬂ€p}KKI/I I10 IMHHUH CBA3U
baza baza
Ba3a neBoro | mpoMexyTou nmpaBoro |3azep>kka cpeasl| MaxkcuMalibHas
Tun cermenTa p y P Acp pel
cerMenra, bt HOT'O CErMEHTa, Ha 1M, bt JUIMHA CEerMEHTa, M
cerMenTa, bt bt
TOJICTBIN
KOaKCHaJIbHBIN 59 23,25 84,75 0,0433 500
Kabeip




TOHKUH
KOAKCHUATbHBIH 5.9 23,25 84,75 0,05013 185
Kxabeip
BUTas Tapa 7,65 21,0 82,5 0,0556 100
OINITOBOJIOKOHHBIH 6.15 16,75 78,25 0,05 2500
KaleIb

JIeBBIM CErMEHTOM HAa3bIBAETCS CETMEHT, B KOTOPOM HAUMHAETCS MYTh CHUTHAjla OT
BbIXOJa TmepenaTunka (BbIxoJ Tx) koHeuHoro yszna. C KaXIbIM CETMEHTOM CBsi3aHa
MOCTOSTHHAS 3a/lep’KKa, Ha3BaHHas 0a30i, KOTOpas 3aBUCHUT TOJbKO OT THUIIA CETMEHTa U OT
MOJIO’KEHHS] CETMEHTA Ha MyTH CUrHaja (JIEBBIM, MPOMEKYTOUYHBIN WIIHA MPABBIN).

C KaXIbIM CErMEHTOM CBSI3aHA 3aJE€p)KKa PACIPOCTPAHEHHs] CUTHAJa BIOJIb KaOeis
CErMEHTa, KOTOpasi 3aBUCUT OT JUIMHBI CETMEHTA U BBIYUCIISIETCS] TyTEM YMHOKEHUS BPEMEHU
pacnpoCTpaHEHUsl CUTHajla MO OJHOMY MeETpy Kalens (B OMTOBBIX MHTEpBajax) Ha JJIUHY
kabenss B Merpax. Pacder 3akiouaercs B BBIUMCICHUM 3aJI€PKEK, BHOCHUMBIX KaXIbIM
OTpe3KOM KabeJs (mpuBeieHHas B Ta0uIe 3aJiep)KKa CUTHalla Ha 1 M Kabessi yMHOXaeTcs Ha
JUIMHY CErMEHTa), a 3aTeM B CYMMHUPOBaHMM OJTHX 3aJep>KeK C 0a3aMu JIEBOrO,
MIPOMEKYTOUHBIX U MPABOTO CErMEHTOB.

OrpaHuyeHus, BO3HUKAIOIIME M3-3a UCIIOJIb30BaHUs 00LIel pa3ziensieMoil cpelibl, MOXKHO MPEO0ETh,
pa3feNuB CeTh Ha HECKOJBKO pa3leiseMbIX Cpel U COEOUHHUB OTIEIIbHbIE CETMEHTBHl CETH TaKUMH
yYCTPOHCTBAMHU, KaK KOMMYTAaTOPbI M MapLIPyTU3aTOPBI.

OTH yCTpOMCTBA MEPEAAIOT KaJpbl C OJHOIO CBOErO IMOPTa HA IPYroi, aHAIM3UPYS aapec
Ha3HAUEHHUA, TMOMEUIEHHBIM B 3THX Kaapax. (B oTinume OT KOHIIEHTPAaTOpOB, KOTOpPHIE
MOBTOPSAIOT KaJpbl HA BCEX CBOMX IMOPTaX, NepenaBas UX BO BCE IMOJICOEIMHEHHBIE K HUM
CEerMEHThI, HE3aBHUCHUMO OT TOro, B KaKOM W3 HHMX HAXOJUTCS CTaHIUs Ha3HAYCHUS.)
KoMMmyTaTOpbl BBINOJHSAKOT OINEpPALMI0 NEPEAadYd KaJApOB HAa OCHOBE IUIOCKUX aJpECcOB
KaHaJIbHOTO ypoBHS, T. €. MAC-aapecoB, a MapLIpyTH3aTOpbl — HA OCHOBE HoMepa cetu. [Ipu
3TOM €IMHAsl pa3zeiisieMasl Cpella, CO3JaHHask KOHIIEHTPATOPaMH (WJIU B IPEJECIIBHOM CIIydae -
OJTHUM CErMEHTOM KaOeis), JENUTCS Ha HECKOJbKO 4YacTei, Kaxaas M3 KOTOPBIX
IIPUCOEIMHEHA K IOPTY MOCTa, KOMMYTAaTOpa WIA MapuIpyTU3aTropa.

["'oBOpPAT, YTO MpU 3TOM CETh ACIUTCSA Ha JOTUMYECKUE CETMEHTHI WM CETh MOJBEPIaeTCs
JIOTUYECKON CTPyKTypHu3auuu. JIornyeckwii CerMeHT MpeACTaBIsSIET COO0H  EIHHYIO
paszensiemyro cpeny. JleneHue ceTu Ha JIOTMYECKHME CErMEHTbl NPHUBOJUT K TOMY, YTO
Harpy3ka, NpUXOJsUiascss Ha KaxAbli U3 BHOBb OOpPA30BAHHBIX CETMEHTOB, MOYTHU BCErja
OKa3bIBA€TCA MEHbIIIE, YEM HArpy3Ka, KOTOPYIO UCIBIThIBANIA UCXOIHAsA ceTh. Clie0BaTENbHO,
YMEHBIIAIOTCA BpeaHble 3QQPEKThl OT pa3/eleHUsi CPeAbl: CHUKACTCS BpEMs OXKHJIaHUS
noctyna, a B ceTsix Ethernet — u ”HTEHCUBHOCTB KOJUTU3HIA.

BoNBIIMHCTBO KPYNHBIX CETel pa3pabaThiBacTCsi Ha OCHOBE CTPYKTYpbl C OOIIei
MarucTpajibplo, K KOTOPOM dYepe3 KOMMYTATOpbl W MapLIpyTHU3aTOPbl MPUCOEIUHSIOTCS
HOJICETH. DTH TOJCETH 00CIIYy)KMBAIOT pa3sinyHble oTeNbl. [loiceTn MoryT nenurbes u anee
Ha CETMEHTHI, IPeJHa3HAYCHHbIE /7151 00CITy)KMBaHHsI pab04YMX TPYTIIL.

B of0mem ciyyae [feneHue ceTM HA  JIOTMUECKHE  CErMEHTHl  TOBBIIIAET
MIPOU3BOJIUTEIIBHOCTh CETH (32 CUET Pa3rpy3KH CErMEHTOB), a TaKkKe T'MOKOCTh MOCTPOEHUS
CEeTH, YBEJIINYMBAs CTETICHD 3aIIUThI JAHHBIX, U O0JIETYAET yIPaBICHHUE CETHIO.



IIpuHIHUNBI padOTHI KOMMYTATOPOB

Texnonorusi kommyranuu cermeHToB Ethernet Obuna mpemioxena dupmoit Kalpana B
1990 rogy B OTBET Ha pacTyliue MOTPEOHOCTH B TMOBBIIMICHUH MPOIYCKHOW CIIOCOOHOCTH
CBsI3€i1 BRICOKOIIPOU3BOIUTEIBHBIX CEPBEPOB C CErMEHTaMH pabO4nX CTaHIUH.

CrpykrypHas cxema kommytaropa EtherSwitch, npeanoxxennoro ¢upmoii Kalpana, npencrasinena Ha
Puc. Puc. 1. Ctpykrypa kommyrtatopa EtherSwitch komnanuu Kalpana

Kaxnpiit u3 8 moptoB oOciykuBaercst ogHuM mporeccopom maketoB Ethernet — EPP
(Ethernet Packet Processor). Kpome TOoro, koOMMyTaTop uMeeT CUCTEMHBIM MOAYJIb, KOTOPBIN
KOOpJIMHHUPYET padoTy Beex npoueccopoB EPP. CuctemHsblil MOyJb BeIeT OOLIYIO aAPECHYIO
Tabnuiy KoMmmyTtaropa. /Jlns nmepemaum  KaapoB  MEXAY I[OPTaMU  UCHOJIB3YETCS
KOMMYTAIlMOHHAsl MATpPHIA, COCIUHSS HECKOJIBKO MPOLIECCOPOB C HECKOJBKHUMH MOIYJISIMU

naMATH.

KomMmyTannonHnass matpuna pabotaeT mo NpUHIMIYY KOMMYyTaluu KaHajioB. [[ns 8 mopToB martpuia
MO>KET 00eCTeYnTh 8 OJTHOBPEMEHHBIX BHYTPEHHUX KAaHAJIOB MPU MOIYAYIUIEKCHOM peXuMe paboThl OPTOB
u-16 — npu MOTHOAYIIJIEKCHOM, KOTJa NepeJaTiuK U MPUEMHHUK Ka)JI0ro 1nopra paboTaloT HE3aBUCUMO IPYT
OT Apyra.

[Ipu mocrymuiennu kaapa B kKakoi-nubo mopt mpoueccop EPP Oydepusyer Heckoiabko mepBbIX OalT
KaJjpa, 4yToObI MpOYMTaTh ajpec HazHaueHus. [locie moiyyeHus ajapeca Ha3HAYCHUs MHPOLIECCOP Cpasy ke
MIPUHUMAET pEUIeHHE O Iepeaaye MakeTa, He MOKUIasCh MPUXOAa OCTAIbHBIX OalT kaapa. [[is sToro oH
MPOCMATPUBAET CBOM COOCTBEHHBIN K3II aJpPECHOM TaONHMIBI, a €CclIM He HAaXOJUT TaM HYKHOTO ajpeca,
oOpamaercsi K CHCTEMHOMY MOJYJIIO, KOTOpbIii paboTaeT B MHOr03aJauHOM pPEXHUME, MapajuleIbHO
o0cirykuBast 3anpockl Beex nporeccopoB EPP. CuctemHbIi MOayIIb TPOU3BOIUT MPOCMOTP OOIIEH aJpecHOM
TaOJIMIBI U BO3BpAIIaeT MPOIECCOPY HAWICHHYIO CTPOKY, KOTOPYIO TOT OydepusyeT B CBOEM KdIIe JUIs
MIOCJIEIYIOLLErO UCIIOIb30BAHMUS.

[Tocne HaxoxnmeHusi aapeca HazHadyeHus npoueccop EPP 3Haer, 4ro HyXHO pganblie naenatbh ¢
MOCTYMAIONIMM KaJpoM (BO BpeMsl IMPOCMOTpa aAPECHOI TaONMIBI MpoLeccop MpoJoibkai Oydepuzauio
MOCTYNANIMX B MOPT O6aiiToB Kanpa). Eciu kaap HykHO OTGMIBTPOBATh, MPOLECCOP MPOCTO MPEKPAILAET
3anuchIBaTh B Oydep OailTel kanpa, ounmaer 0ydep u xKJIeT MOCTYIIICHUS HOBOTO KajIpa.

Ecam ke xaap HYXKHO mepenaTh Ha JIPYrol MmopT, TO MPOIEeccop oOpamiaeTcss K KOMMYTAIMOHHON
MaTpHULIE U MBITAETCA YCTAHOBUTH B HEH IyTh, CBS3BIBAIOIIMN €r0 MOPT C MOPTOM, YEPE3 KOTOPHIA HAET
MapuIpyT K ajgpecy Ha3HadueHHs. KoMMyTalmoHHass MaTpHIa MOKET 3TO ClI€TIaTh TOJBKO B TOM CilIydae, Koraa
MOPT ajjpeca Ha3HAYEHHUS B 3TOT MOMEHT CBOOO/IEH, T. €. HE COEIMHEH C IPYTHM MOPTOM.

CHCTaMHRS MOaYTE
Ynpaangwee MedroaanaqHoa
Aapo
EPP1 EPPB
EPP2 KoMMyTRLHOHHER Gl
MATRHUE
EPPE
EPP3
EPP4 I EPPS I,

Puc. 1. Ctpykrypa kommyTtaTopa EtherSwitch komnanuu Kalpana

Ecnu sxe mopT 3aHAT, TO, KaK U B JIt0OOM YCTPONUCTBE C KOMMYTAIlMEil KaHaloOB, MaTpHIla
B COCJIMHEHHM OTKa3bIBaeT. B 3TOM ciydae Kajap MOJHOCTHIO OydepusyeTcs mpoleccopoM



BXOJHOIO IIOpPTa, IOCJIE YEro IPOLECCOP O0XKHMIAET OCBOOOXKIEHUS BBIXOJHOIO IOpTa U
o0pa30BaHUs KOMMYTAIIMOHHON MaTPUIIEH HYKHOTO MYTH.

[Tocne Toro kKak Hy)XHbIA MyTh YCTAaHOBJIEH, B HEr0 HANpPABISIIOTCA OyQepr30BaHHBIE
O0aliThl KaJpa, KOTOpPbIE NPUHUMAIOTCA MPOLECCOPOM BBIXOAHOrO mopra. Kak Toibko
MPOLIECCOP BBIXOJHOTO MOPTa MOJYYaET JOCTYI K MOJKIIOYEHHOMY K HEMY CETMEHTY, OailThl
KaJpa Ccpa3y K€ HauMHaIOT IepefaBaTbCa B ceThb. [Iponeccop BXOMHOIrO MOPTAa MOCTOSHHO
XpaHUT HECKOJIbKO OalT NpUHHMaeMoOro Kajapa B CBOeM Oydepe, uTO IO3BOJSET €My

HE3aBUCHMO M aCUHXPOHHO IIPUHUMATh U TIepeaaBaTh OalThl Kajapa.

Onucansplit ciocod mepenayn kaapa 0e3 ero moaHou Oydepuzanuu Moxydusl Ha3BaHWE KOMMYTAIUU
«Ha nety» («on-the-fly») wmmm «mamponer» («cut-through»). DTOoT cmocob mnpeacTaBisieT, MO CyTH,
KOHBEHEpHYI0 00paboTKy Kaapa, KOrJia YaCTHYHO COBMEMIAIOTCS BO BPEMEHHM HECKOJBKO JTalloB €ro
nepeaayn.

- IIpuém nepBbIx OalT KaJpa MpoIecCOPOM BXOJHOTO TIOPTa, BKIIIOUYas MpUeM OalT ajpeca Ha3HAuUCHUSL.

- Tlowmck agpeca Ha3HAUEHUs B aJIpecHO TabiHIle KOMMYyTaTopa (B K3IIe Mpoleccopa Wiu B 001Iei
TaOJIMIIe CUCTEMHOT'O MOTYJIS).

- KommyTtauus Matpuusl.

- IIpuem octasibHBIX OAUT Kaapa MPOIIECCOPOM BXOTHOTO MOPTA.

- Ilpuewm Gaiit kaznpa (BKJIIOYas EPBbIE) MPOIIECCOPOM BBIXOJHOTO IOPTA YEPE3 KOMMYTAL[HOHHYIO
MAaTpHILy.

- Tlonyyenue noctyna K cpejie mpoueccopoM BbIXOAHOTO MOPTa.

- Ilepenada GaliT Kaapa MpOIECCOPOM BBIXOJIHOTO ITOPTA B CETh.

OTtansl 2 1 3 COBMECTUTH BO BPCMCHH HCJIB34, TAK KaK 0e3 3HaHUsI HOMCEpa BbIXOAHOTI'O ITOPTA OIICpanus
KOMMYTAallU MaTpHLlbl HC UMECT CMBICJIA.

[To cpaBHEHUIO ¢ peKUMOM MONHON Oydepuszanuu Kaapa, SKOHOMH OT KOHBEHepu3aluu Moy4aercs
OIyTHUMOMU.

Tak kak raaBHOE JTOCTOMHCTBO KOMMYTAaTopa, 0yiaroiapsi KOTOpOMY OH 3aBO€BaJl OUYEHb
XOpolMe MO3UIUU B JIOKAJbHBIX CETIX, 3TO €ro BbICOKAS IPOU3BOAUTEIILHOCTb, TO
pa3pabOTYMKU KOMMYTATOPOB CTApalOTCS BBIMYCKATh TaK Ha3bIBa€MbIE HEOJIOKUPYIOIIHE
(non-blocking) Moaen KOMMyTaTOpPOB.

Heb6nokupytomuii KOMMyTaTop — 3TO TaKOW KOMMYTAaToOp, KOTOPBIM MOXKET MepeaaBaTh
KaJpbl 4Yepe3 CBOHU MOPTHI C TOM K€ CKOPOCTbIO, C KOTOPOM OHHM HAa HUX MOCTYIAIOT.
EcrectBeHHO, UTO Aake HEOJOKUPYIOIIMH KOMMYTATOpP HE MOXET pa3pelinuTh B TEUEHUE
JIOJITOTO TMPOMEXKYTKA BPEMEHU CHUTyallMu, Korja OJIOKMPOBKAa KaJapOB IMPOUCXOJIUT H3-3a
OTPAaHUYEHHOW CKOPOCTHU BBIXOJAHOIO ITOPTA.

OOGBIYHO UMEIOT B BUJY YCTONYMBBIN HEOJOKUPYIOIIUN PEXKUM pabOThl KOMMYTaTOpa,
KOrJJa KOMMYTATop IIepelaceT KaJIpbl CO CKOPOCTBIO UX TIOCTYIUIEHHUS B TEYEHHUE
MPOU3BOJIBHOTO TIPOMEXKyTKa BpemeHH. Jlyig oOecreueHuss Takoro pexuMa HYXKHO,
€CTECTBEHHO, TAaKO€ pPACHpe/eIeHHe MOTOKOB KaJpOB IO BBIXOJIHBIM MOpPTaM, 4TOOBI OHU
CIIPABJUIMCh C HArpy3KoW, U KOMMYTaTOpP MOI' BCErJa B CPEAHEM IepeAaTh Ha BBIXOJbI
CTOJIBKO KaJpOB, CKOJIBKO HMX ITOCTYIIWJIO Ha BXOJbl. EcCiau e BXOJHOW IOTOK KaJpoOB
(MpOCyMMUPOBAaHHBIA 0 BCEM IMOPTaM) B CpeIHEeM OyAeT MPEeBHIIATh BBIXOJHOW TOTOK
KaJpoB (TakXe MPOCYMMHUPOBAHHBIM MO BCEM MOpTaM), TO KaApbl OyAyT HaKaIrIuBaThCs B
OydepHoil mamMsaTu KOMMYTaTOPa, a MPHU MPEBBIIIEHUH €€ 00BEMa — TPOCTO OTOPACHIBATHCS.

CoBpeMeHHbIE KOMMYTATOpbl MOTYT MOJJIEPKUBATh MIHOBEHHBIH HEOJIOKUPYIOMINI
pexuM. DTO O3HAYaeT, YTO OH MOXET MPUHUMATh U 00pabdaThiBaTh KaJphl OT BCEX CBOUX
MOPTOB HA MaKCUMAJIbBHOM CKOPOCTH MPOTOKOJIOB, HE3aBUCUMO OT TOT0, 00ECTICUHBAIOTCS JIU
YCJIOBUSI YCTOWYMBOI'O PABHOBECHUS] MEXIY BXOJHBIM M BBIXOJAHBIM Tpadukom. I[Iparna,
00paboTKa HEKOTOPBIX KaapOB MpPH 3TOM MOXKET OBITh HEMOJHOM — TpH 3aHATOCTH



BBIXOJHOTO TIOpTa Kaap TmoMmemniaeTcs B Oydep KommyTatopa. o momaepxku
HEOJIOKUPYIOIIETO MTHOBEHHOTO pEeXHUMa KOMMYTaTop JOJDKeH 00naaath OoJblieit
COOCTBEHHOW TMPOM3BOIUTEIHLHOCThIO, & MMEHHO, OHA JIOJDKHA OBITh OOJIbIIE WM paBHA
CyMMapHOU TTPOU3BOJAUTEILHOCTH €TI0 TTOPTOB:

3azepkka mepenadn Kajapa uepe3 KOMMYTATOp H3MEpsieTCs KaK BpeMs, MpPOIIE/IIee C
MOMEHTa MpUXoJa TNepBoro OalTa Kaapa Ha BXOJHOM MOPT KOMMYTAaTtopa 10 MOMEHTa
MOSIBJICHUSI 3TOro OaiiTa Ha €ro BBIXOJHOM MOPTY. 3aJiep)KKa CKIIAJbIBACTCS U3 BPEMEHH,
3aTpaynBaeMoro Ha Oydepusamuio OalliT kaapa, a TakkKe BPEMEHH, 3aTpayMBaeMoOro Ha
00paboTKy KaJpa KOMMYTAaTOpPOM, — MPOCMOTpPa aJAPECHON TaOIHUIIbI, TPUHITHS PEHICHUS O
GUIBTpAMK WK TPOJBIKEHUN U TIOJIYYSHHS IOCTYTA K CpeJie BHIXOHOTO MOPTa.

Bennunna BHOCUMOI KOMMYTAaTOPOM 3a/I€PKKH 3aBUCUT OT pexuma ero padoter. Ecim
KOMMYTAITUsI OCYIIECTBIISICTCS «HA JIETY», TO 3aJCP>KKH OOBIYHO HEBEIWKH, a TIPH TOJTHOU
Oydepuzanuu KaJpoB — YBEJIMUUBAIOTCS Ha JJIMHY Kajpa.

Mpumep nopagKa BbinoAHEHUA nabopaTopHOi paboTbl

B kauecTBe HWCXOAHBIX JAaHHBIX HCIOIB3YyETCS paspaboTanHas B JabopatopHoi Nel
CKC.

Jlns pacdeTa 3alepKeK MO Cpejie Mepeaaud, Mpu Mepenade B JMHUIO CBA3U U TpU
nepegaye 4vepe3 NPOMEXYTOUHOE OOOpYJIOBAHHME WCIOJIb3YEeM 3HAUYCHUSI 3a/IEPKEK U3
Tabnuna .

Jlns mepeBoja W3 OMTOBOTO HMHTEpBaja JejilaeM IEepecdeT B MHUKPOCEKYHJbI (MKC),
HCIIOJIB3YSI CKOPOCTh nepeaaun B cetu (Tabmuma 1).

Taoaunnma 1

[TepepacueT 3aaepKeK I JIMHUM CBSI3U
3anepkka cpenbl Ha 1 M

OnTOBOJIOKHO,
HC

UTP-5, ue

Ha ocHoBaHuMM JMH JWMHHA CBSI3M  BBIYUCIAIOTCS 33JE€PKKA B TOPHU3OHTAIBHOMN
noacucteme (Tabnuma 3).

Tao6auna 3

HpHMep Ta6J'II/IHI>I I pacucTa 3aACPIKCK B FOpI/ISOHTaHBHOﬁ IHOACHUCTCMC

CymmapHas
3ajep KKy repenayn | 3amepikka SAEKKA OT
HOMEp Paccrosiaue 1o 10 TUHUH CBSI3U OT | Tepeaaydu SIJ)I 2 110
PC KOMMYTaTopa y37a 10 KOMMYTaTopa, | B JIMHHIO y
KOMMYTAaTopa,
HC CBSI3H, HC
HC
1
2
12
13
14
Makc
MUH




|_cpemn_|

AHaNOrn4yHO JENaeTcs pacyeT I BEPTUKAIbHOW MOJCUCTEMBI U MTOJACUCTEMBI KaMITyca.
[Ipu 3TOM HE y4HTBHIBAETCS 3aJ€PKKA BbIIAYM B JIMHHUIO CBSI3U C KOMMYTAToOpa. JTa 3a/epiKKa
OyZeT y4uThIBaThCs B 33I€PIKKE MPHU Nepeade yepe3 KOMMyTaTop.

Pacuér 3agepKku Ha KOMMYTATOpE BBINOJIHAETCS B OTIACNBHOW TaOJIULE C YYETOM

pexuma paboTsl KoMMmyTaTopa (Tabnuua ).

Bpewms na Bpewms na Bpewms na
npueM MOMCK ajipeca | KOMMYyTall
NIEPBBIX Ha3HA4YCHMSI B U0
OaiT aJpeECHOU Marpuupl, | IIpuem | Ilomyue
Kazpa Tabmuie HC ocTalb HUE
IIPOLIECCO | KOMMYyTaTopa HBIX | JIOCTyIa
poMm (B Ka1IE OaliT | K cpene
BXOJHOTO | IpoLeccopa Kajgpa | mepenay
1opTa, WK B 0011l npoue U
BKJTFOYAst Tabuie ccopo | mporiecc
IIpUeEM CHUCTEMHOT'O M opoM
OaiiT MOJyJifl) , HC BXOJIH | BbixoaH | Cymmap
HaumenoBanue azpeca oro oro Has
pexxuma paboThl | Ha3HA4Y€H nopra, | HopTa, | 3aJepiKK
KOMMYTaTopa us, HC HC HC a, HC
Pexxum
KOHIIEHTpaTopa
KommyTanus
«HA JETY»
[TomHas
Oydepuzanus

Tab6auna 4

Pe3ynbTaThl pacueTa 3a7epiKex

Jlns pacdyeTa cyMMapHOM 3aiepKKHW B CETH HCMOJb3yeM Ia0JIOH, MPUBEAEHHBIN B 5.

I[aHHLIﬁ PacuCT BBIIOIHACTCA I BCEX PCIKUMOB pa6OTI>I KOMMYTaTopa.

Pacuer cymmapHO# 3a1€pKKH B COCTABHOM CETU

Tab6auna 5



3aACPKKa rnepeaadu 1o JUHUU

CBSI3M Ha DTAXeE, HC

3aI€pKKa HAa KOMMYTAaTopE C

Oydepusarueii Ha €Ty, HC

3a/iepKKa repeaadu 1mo JUHIN

CBA3HU MEXKIY dTaXXaMHu, HC

3aI€pKKa HAa KOMMYTAaTopE C

Oydepusarueii Ha €Ty, HC
3aJIepKKa Mepenadu 1o JUHUU

CBA3U MEXKAY 3JaHUAMHU, HC

3aI€pKKa HAa KOMMYTAaTopE C

Oydepusarueii Ha €Ty, HC

3aACPKKa nepe€aavdu 1o JUHUU
CBA3HU MCXKIY dTaXXaMHu, HC

3aI€pKKa Ha KOMMYTAaTOopE C

Oydepuszarueii Ha JIeTy, HC

3a/iepKKa repeavu 1mo JMHUU
CBSI3M Ha ATaXke. HC

o01mas 3a7epikka B KaMItyce ¢

O0yddepuzanueit Ha €Ty, HC

MMHH

CpelH

MakcC

3asaHue Ha BBINIOJIHEHHE JIA00PATOPHOH PadoTHI
JUis pa3pabotanHoil B jabopaTopHoil pabore Nel cTpyKTypHpOBaHHON KaOeabHOM

CHCTCMBI.

1

BBIYUCIIMTH 3aJ€PKKH Mepelaun JaHHBIX MEXAY y3J1aMu ceTu. [ pacyéra ucnoib30BaTh
napaMeTpbl KOMMyTaTopa, NpuBenéHHbIe B Tabnuia 6. Pacuér mpoBecTu mjisg pexuma
KOHIIEHTpaTopa, KOMMyTaTopa B pekuMe MoiHou Oydepusauuu u ¢ Oydepuzanueint Ha
JerTy.

Paccuurarhs cpenHIO0, MUHMMAJIbHYK0 U MaKCUMAJIBHYIO 33JI€PXKKYy Iepelladyd KaJIpoB B
pa3paboTaHHOM CEeTH.

BreipaboTaTte mpemioKeHHs TIO0  YMEHBIICHHIO BPEMEHH  3aJIepKKHd 32
pPEKOH(MUTYpAIUN CETH C TTIOMOIIHI0 KOHIICHTPATOPOB U JTMHUH CBSI3H.

OdopmuTh OTYET W MPEACTABUTH PE3YJIbTATHI BBHIMIOJHEHUS pa0dOTHI Ha 3ammTy. OTYET
OTIPAaBUThH HA BJIEKTPOHHBIN ajpec a@tltsu.ru.

CUcT

Taoauua 6
BapuanTtsl napaMeTpoB KOMMyTaTOpa
No Bap. N V, t2, MKC t3, MKC t6, MKC n, OauT
Mowurt/c

1 4 100 25 12 22 96

2 8 100 8 4 14 128
3 12 100 20 10 16 256
4 16 100 10 5 12 512
5 24 100 15 7 22 1024
6 32 100 5 2 14 1536
7 4 100 30 15 16 96

8 8 100 12 6 26 128
9 12 100 25 12 22 256
10 16 100 15 7 14 512
11 24 100 20 10 16 1024
12 32 100 10 5 6 1536
13 4 100 20 10 22 96

14 8 100 4 2 14 128
15 12 100 15 7 16 256
16 16 100 5 2 12 512
17 24 100 10 5 22 1024



18 32 100 3 1,5 14 1536
19 4 100 8 4 16 96

20 8 100 16 8 10 128
21 12 100 12 6 22 256
22 16 100 4 2 14 512
23 24 100 9 4 16 1024
24 32 100 2 1 8 1536

N — 9uCII0 MOPTOB Y KOMMYTaTOPA.

V — CKOpOCTH Tiepejauu JAaHHBIX B CETH.

t, — BBIOOP BBIXOJIHOTO TIOPTA.

t3 — KOMMYyTaIs IOPTOB.

ts — MOJIyYEHHE NOCTYIA K CPEI€ BBIXOIHBIM IIOPTOM.
n — pazMep Kazapa.

TpedoBanus k opopMiIeHUI0 0TYETA

OTtuéT 1o 1abopaTopHO pabOTE NOTKEH BKIHOYATh:

. Kpatkoe u3noxxeHue mopsiika BbITIOTHEHUS 1Ta00paTOpHO pabOTHI.

. TeopeTudeckre OCHOBBI BHIMIOJTHEHUS pacuéTa 3aJAepKKH.

> Pacuér 3agepxek nepenaun no Bcem saemenTaM CKC (BbIMIONHSIETCS ¢ MPUMEHEHHEM
dbopmys1 B TAOTUIHOM TIPOIIECCOPE).

. BBIBOJIBI IO MOJYYEHHBIM pe3yJIbTaTaM.

JlabopamopHasi paboma 3. Pa3zpabomka adpecoe cemu Kamryca rno
cmaHOapmamM cemeeo20 YPOB8HS

Heab padoTbi: 3yunTh OCHOBBI CETEBOW aipecallii B COCTABHOW KOMITBIOTEPHOU CeTH
Ha OCHOBE NpoTokoJia [P.

Ilepeyenr 000pyI0OBaHMS W TNPOrPAMMHOIO o0ecrnevyeHHsi, HEOOXOAUMBIX /sl BbINOJHEHUS
JabopaTopHoii padoThI:

OBM c oneparmonnoit cucremoit Windows XP (unu BbIllie Bepcus) WIM CEMEMCTBa
Linux.

TabnuuHbIe U TEKCTOBBIE TPOILIECCOPHI.

KpaTKOG H3J0KCHUEC OCHOBHBLIX TEOPETUICCKUX U METOAUYECCKUX ACIIEKTOB paﬁoTI)I

0630p TCP/IP
JUis moHuMaHusg TeXHOJoruu padoTel nporokona [P Hamo cHadana pas3oOpaThbesi C

noruueckoit ctpykrypoi creka TCP/IP (puc. 1).



CereBble IPUIIOKEHUS

n pn%moue\\uﬂ (port)

TCP UDP
ceN /d@%pamma
IP
ARP naxkem
ETHERNET
Kapp

Ethetnet xabenn

Puc. 1. ¥Y3ea ceru TCP/IP

[TokazaHHas HAa PUCYHKE CXEMa OMMCHIBACT JIOTUYECKYIO CTPYKTYPY MHOTIOYPOBHEBBIX
IIPOTOKOJIOB B KOMITBIOTEPE, MOJIKIIOYEHHOM K CETH. Bce KOMIBIOTEPHI, MOAIEPHKUBAOLINE
MOJ00HYI0 CTPYKTYPY, MOTYT OOMEHUBATHCSI MHGOPMAIIUEH, HCTIONb3Ysl CETEBbIE MPOTOKOJIBI.
IIpuBeneHHas Ha pUCYHKE CTPYKTYypa OIpPEIEIIAeT MTOBEACHUE KOMIIbIOTEPA B ceTU. KaxKapblii
U3 TPSIMOYTOJBLHUKOB Ha CXEME MOKa3bIBAET MPOIECC 00pabOTKU JaHHBIX B KOMITBIOTEpE, a
TuHUU 0003HAYAIOT MOTOKM JAHHBIX. ['OpM30HTaNbHAs JMHHS B HWKHEH YacTH pPUCYHKA
npeacTaBisieT kadens Ethernet.

Ha3zBanue 351eMEHTOB NAHHBIX, IPUHAMAEMBIX W3 CETH, 3aBHCUT OT YPOBHSA B CTEKE
IIPOTOKOJIOB:

- qs Ethernet Moy nanHbix Ha3wiBatoT kajapamu (Ethernet frame);

_ JaHHBIE MeXIy ApaiiBepom agantepa Ethernet u momynem IP mepenatorcs B makerax (IP
packet);

- npannble Mexnay wmoayismu I[P u UDP nepematorcs ¢ momombto aeiitarpamm (UDP
datagram);

- MOJIYJH JIaHHBIX, nepenaBaeMbie Mexay [P u TCP, naszpiBator cermentamu (TCP segment)
WJIM TPAHCIIOPTHBIMU COOOIICHUSIMU;
JaHHBIC HAa YPOBHE CETEBBIX MPUIIOKEHUN MEPEAAIOTCS C TTOMOIIBIO COOOIIEHUH.

Jlns mpunnoxenudt, ucnonb3ytonux mpotokoid TCP (Transmission Control Protocol —
MIPOTOKOJI YNPABJICHUS Mepeiayueii), TaHHbIe TEPEAAIOTCS MEXKIY MPUIOKEHUEM U MOAYJIEM
TCP. Ins mpunoxxenudt, ucnonb3yromux npotokon UDP (User Datagram Protocol —
MPOTOKOJI TIOJIb30BATEIbCKUX JIEUTarpaMM), OOMEH JAHHBIMU UJET MEXIY MPUIIOKEHUEM U
moxyJsiem UDP.

B moaynsax TCP, UDP u apaiiBepe Ethernet BoinonHsieTcs: MyIbTUILIEKCUPOBaHKE h X 1
(MyJIBTUIUIEKCOP MUMEET OJIMH BBIXOJI U MHOXXECTBO BX0j10B). CyIllecTByeT Takke oOpaTHas



omepanusi — JAEMYJbTUIUIEKCUpOBaHHe 1 X n (AEMyJIbTUIUIEKCOP MMEET OJUH BXOJ U
MHOeCTBO BbIx0J10B). Eciin kanp Ethernet nonagaet B npaiiBep Ethernet u3 ceru, 3ToT Kaap
nepenaeTca MoAayJito mnpeodpazoBanus anpecoB ARP (Address Resolution Protocol) wim
moxyiito I[P (Internet Protocol). Bei6op ognoro uz atux moaynei (ARP wunu IP) onpenensercs
I10JICM THIIA B 3aroJIOBKE Kaapa Ethernet.

Ecnu naketr nomamaet B Moays IP, mocne storo on nepenaerca monysito TCP unu UDP
B COOTBETCTBUU CO 3HAYEHUEM I10JI POTOKOA B 3aroioBke [P.

Heittarpammbl - UDP, npuxopsiimue B OJHOMMEHHBIM MOJYJb, MPEOOpa3yroTCs B
COOOIICHHS] TPHUKJIAJAHOTO YPOBHS U TEpPeNaloTcs mporpamMmam, BbIOOpP KOTOPBIX
onpezaensiercs Homepom mopta B 3aroyiopke UDP. Cermentsl TCP B 0JHOMMEHHOM MOJYJIE
nmpeo0pa3yloTcs B COOOIIEHUS TPUKIAJHOTO YPOBHS M TIEPENAIOTCS MOJIH30BATEIHCKAM
porpaMmaM B COOTBETCTBMHM C HOMepoM mopta B 3arosioBke TCP. MylbTHILIEKCUPOBaHHE
HCXOJAIIET0 MOTOKA SBJSETCS OYEHb MPOCTOM 3a1adeil, MOCKOJbKY Ha KaXKJIOM YPOBHE
CYIIECTBYET TOJIbKO OJIMH MyTh Mepenadyd HUHPOpMAIUU; KaxkAbli MPOTOKOI MPOCTO
N00aBIISIET B MAKET CBOM 3aroj0BOK, 00ECIeUNBAIONIUNA AEMYJIbTUIUICKCUPOBAHUE JJAHHBIX Ha
IIPUEMHOM CTOPOHE.

JlanHble niepeaaroTes OT npukiaaaHbix nporpamm depe3 TCP wim UDP, npeoGpazyroTcs
moxayJsieM IP u mepenaroTcs B CETh C MCHOJB30BAaHHUEM JpaiiBepa CETEBOW IUIAThl HA CaMOM
HIKHEM YPOBHE.

Komnerorep Ha puc. 1 umeer oaHo coemunenune Ethernet. IllectubaiiToBhIii ampec
Ethernet siBnsieTcs yHHKaIbHBIM JUTsl Kakaoro agantepa Ethernet u 3amaercs Ha anmapaTtHOM
YPOBHE.

KommproTep Ttakxke umeer 4-06aitoBbiii aapec I[P. Dtor ampec wucnomb3yercs Ha
uHTepdeiice HIKHEro ypoBHs B Moxayie IP. DTor ampec momkeH OBITh yHUKaTbHBIM B
MacmTabax cetu. Paboraromumii kKomnbroTep Beerna 3Haet csou aapeca [P u Ethernet.

Ha Puc. cxemarnuecku n300paxxeH KOMIIBIOTEP C ABYMS CETEBBIMHU UHTepdeiicamu:

CeTeBble MMPUITOKCHU

n p%ﬂmqe\ﬁﬂ ‘port)

TCP UDP
ceN /&%pwwwa
1P
ARP naxem naxem ARP

ETHERNET ETHERNET

KdOp KCPP
Ethetnet xabems 2

Ethetnet xabens 1

Puc. 2. Y3ea cetun TCP/IP ¢ nByms anantepamu Ethernet

W3 npuBeneHHOM cXeMbl OYEBUIHO, YTO B KOMIBIOTEPAX ¢ HECKOJbKUMH (PU3HMUECKUMU
uHTepPericamu Moayib [P paboTaeTr kak MyJIbTHUILUIEKCOP-AEMYJIBTUIIEKCOP MxN.



MynbTUIIIEKCUPOBAHUE BBHITIONHAETCA MPU Nepeaadye JaHHBIX B 000UX HAIMpPaBIICHUSX.
Monyns IP ¢ HeckonbkUMHM (PU3MYECKHMMH HHTEpdeiicamMmu Ha caMoM jelie 00Jiee CII0KEH,
MOCKOJIbKY TaKOW MOJIyJIbh MOXET 00eCIeunBaTh MEPEChUIKY JAHHBIX B IPYTHE CETU (JIaHHbIE,
MIPUHATHIC Yepe3 OJuH UHTep(deiic, mepeaaroTcs yepes Apyrou).

[Iponiecc ornpaBku makera IP B Apyryro ceThb HasbiBaeTcs nepecbuikon (forwarding)
naketoB [P. KommberoTep, mpuHUMAaOIMMN perieHue o Tmepecbuike makeToB I[P, oObraHO
Ha3bIBAIOT MalpyTu3atopom (IP-router).

Kak MO0XHO BHIEThP Ha NPUBEICHHOM DPUCYHKE, B MPOLECCE IEPECBUIKA MakeToB IP
monyiu TCP u UDP na mapumpytuzarope [P yuactus He npunumaror. Hekotopele wu3
peanuzanuii [P-mapupyTu3aTopoB npocto He BkiatouaoT moayieid TCP u UDP.

Monayne IP sBusgercs kpaeyroiabHbIM KaMHeM TexHosioruu Internet. Kaxnaeiii momyib
WM JpaiiBep M00aBIISIET CBOM 3arojIOBOK K MAaKETy MO Mepe MPOXOXKACHHS WH(HOPMAITIH OT
BEPXHETO YPOBHSI K HID)KHEMY 4Y€pe3 CTEK NPOTOKOJIOB. Ha mpuemMHON CTOpOHE KaKablid
MOJIyJIb WJI JpavBEP M3BJEKACT W3 MAKETa COOTBETCTBYIOIIMUM 3arojoBOK. 3aroiaoBok [P
coaepxkut [P-aapec, mo3BOJAIONIUN MOCTPOUTH OJIHY JIOTUUECKYIO CETh Ha 0a3e MHOXXECTBa
¢uznyeckux cereil. Takoe coearHEHHWE MHOXKECTBa CeTed MEXIy COOOM U TMOCTYKHIIO
OCHOBOM isi co3jmaHus TepMmuHa Internet. MHOXECTBO COEIMHEHHBIX MEXIYy COOOM
¢busnyeckuii cereil, oObEAMHEHHOE OOIIMMH MPOCTPAHCTBOM YHHUKAIbHBIX ajipecoB [P,
Ha3bIBaeTcd internet.

[P npsiuer ceTreBoe 00OpyJOBaHME HIDKENEKAIIMX YPOBHEU OT CETEBBIX MPUIIOKECHHM.
Ecnu BBl co3pgaiin HOBYIO (DM3MYECKYIO CE€Th, €€ MOXHO COCIUHUTH C APYTHMMH CETSIMU
(internet), UCTIONB3YsI COOTBETCTBYIONTUE ApaiiBepbl U Moayiu IP. Takum obpazom, cereBbie
MIPWIOKEHUSI CTAHOBSITCS HE3aBUCUMBIMHU OT (DM3MUECKUX WHTEPHEHCOB M HE TOBEPIKECHBI
BIIMSIHUIO B PE3YJIbTATE 3aMEHBI CETEBBIX YCTPOWCTB WM MOAKIHOUYEHUS HOBOM TEXHOJIOTUU.

IP-agpecauus

OcHoBoil pyHkimonupoBanus npotokona [P sensercs [P-aapec.

[P-anpec (aitnu-anpec, cokpaienue ot anri. Internet Protocol Address) — cereBoii aapec
y371a B KOMITBIOTEPHOM CETH, MOCTPOeHHOM 1o npoTokony IP. B cetu UnTepuer Tpebyercs
riobanbHasi YHUKAIBHOCTH ajipeca; B cliydae pabOThl B JIOKAJIBHOW CEeTH Tpebdyercs
YHUKaJIBHOCTH ajipeca B mpejenax cetu. B Bepcuu nporokoina [Pv4 [P-agpec umeer nnuny 4
Oaiita.

[P-anpec HaA3BIBAIOT CTATUYECKUM, €CJIIM OH HA3HAYAETCS IOJb30BATENIEM B HACTPOMKAX
CETEBOT0 YCTPOMCTBA U SIBJISAETCS MOCTOSIHHBIM.

[P-ampec Ha3pIBAIOT AMHAMUYECKUM, €CIM OH Ha3HA4daeTcsi aBTOMATUYECKU TIPHU
MOJAKJIIOYEHUH CETEBOro yCTpoicTBa K ceTu (Hanpumep 1o nporokony DHCP). JlunamMmuuecku
MOJTYYEHHBIN aJIpec MOXKET ObITh KaK IMOCTOSIHHBIM (B CJIy4yae, KOrja HalpuMep 1Mo MPOTOKOITY
DHCP wu3 pa3a B pa3 BblIaeTcsl OJMH U TOT ke [P-anpec u oH HE U3MEHSETCS 110 UCTEYEHUHN
lease-time), Tak ¥ HEMOCTOSIHHBIM (B ciydae, koraa Hanpumep cepsep DHCP ucnonsiyer myn
[P-anpecoB 6e3 npussizku [IP-MAC, u xaxasiii pa3 nonydeHHbiit [P-aapec pa3Hbiii 1 MOXeT
M3MEHUTHCS 110 UCTEUCHUH lease-time).

[P-anpeca mpencTaBisioT coOOM OCHOBHOW THIN aJpecOB, HA OCHOBAHMH KOTOPBIX
CETEBOM ypOBEHb TEpENaeT MAaKeThl MEXAY CETSIMH. OJTH aapeca CcocTosIT u3 4 Oailr,
Hanpumep  109.26.17.100. IP-agpec  Ha3zHadaercs  aIMMHUCTPAaTOpOM BO  BpeMs
KOH(UTYPUPOBAHUS KOMIIBIOTEPOB U MapuIipyTU3atopoB. [P-agpec cocTouT U3 IByX 4acTei:
HOMEpa ceTh W Homepa y3ia. Homep ceTtu MoxkeT ObITh BBIOpaH aJIMHHUCTPATOPOM
MPOU3BOJILHO, JIUOO Ha3HAYEH IO PEKOMEHJAIUM CIENUaIbHOrO ToApaszzencHus Internet
(Internet Network Information Center, InterNIC), eciu ceTh n0kHa paboTaTh Kak COCTaBHAs



gacth Internet. OObIYHO mMOCTAaBIIMKKM Ychyr Internet monydaroT Jauana3oHbl aJpecoB Y
noapazaeneHuit InterNIC, a 3atem pacnpeaensitor Ux Mexay cBoumMu aboHeHTamu. Homep
y3J1a B poTokosie IP Ha3HavaeTcs He3aBUCUMO OT JIOKAJIBHOIO ajpeca y3ina. MapupyTusaTop
10 ONpPENEIICHUID BXOOUT Cpa3y B HECKOJIbKO cerer. [loatoMy Kaxapli mopT
Mapuipytusaropa uMmeeT cooctBeHHbIN [P-anpec. KoHeuHbIl y3en1 Takke MOXKET BXOIUTH B
HeCcKOIbKO IP-cereit. B aTOM citydyae KOMIBIOTEP JOJKEH UMETh HECKOJIbKO [P-aapecos, mo
4HCIly ceTeBbIX CBszeil. Takum oOpa3om, [P-aapec xapakTepusyeT HE OTAEIbHBIN KOMITBIOTED
WJIA MaplIpyTU3aTOpP, & OAHO CETEBOE COCAUHEHUE.

[P-anpec mmeer muuHy 4 OaliTa W OOBIYHO 3aMKCBHIBACTCS B BHUJIE YETHIPEX YHCET,
MPEICTABIIAIONINX 3HAYEHUSI KXKJ0r0o 0aiTa B IECATUYHON (popMe U pa3JeeHHBIX TOYKAMU,
Harpumep, 128.10.2.30 — TpamunmonHas necstudHas Gopma TpENCTaBICHUS aapeca, a
10000000 00001010 00000010 00011110 — nBomyHast ¢opmMa MPENCTaBICHUS ITOTO Ke
aapeca.

[P-anpec umeer miuHy 4 OaiiTa U OOBIYHO 3alMCHIBAETCS B BUJE YETBIPEX YHCEIL,
MPECTABIISIONINX 3HAUCHUS KaXJ0ro OaiTa B IeCITUYHOU hopMme, U pa3feEHHbIX TOUKAMU,
Hanpumep:

128.10.2.30 — TpaauiimonHas aecatudnas opma npeacTaBieHus ajipeca,

10000000 00001010 00000010 00011110 — nBoM4Hast hopma MPEACTABICHUS ITOTO Ke
aapeca.

Ha pucynke nokazana ctpykrypa [P-angpeca pa3HbIX Ki1accos.

8 6 8 B 8 Gur 8 6

Knacc A 0] Me ceTu | MNa yana |
KnaccB [1]0] Ne ceTh Neyana |
Knacc C  [1]1]0] Ne ceTh Ne yana |
Knecc D [1[1]1]0 Aapec rpynnbl multicast |
knacc E [1]1]1]1]0 3apeaepenp oBaHD |

IP-anpeca paznenstorcs Ha S knaccoB: A, B, C, D, E. Anpeca kinaccoB A, B u C ngensarcs
Ha JIB€ JIOTUYECKUE YACTU: HOMEP CETH U HOMEP y3Ja.

VY angpecoB kiacca A crapiuii Out yctaHoBiieH B 0.

V¥ anpecos kiiacca B qBa crapuiux 6uta ycraHoBieHb B 1 1 0 COOTBETCTBEHHO.

VY anpecos kiacca C Tpu cTapiux Outa yctaHoBJeHbI B 1, 1 1 0 COOTBETCTBEHHO.

Anpeca kiacca D mpencraBisitoT coOoOM crnenuanbHble aapeca, He OTHOCSIIHECS K
ornenbHbIM ceTsaMm. IlepBeie 4 Outa »THX aapecoB paBHbel 1110. Anpeca kmacca D
WCIIOJIB3YIOTCS I MHOT0OA/IPECATHBIX NTAKETOB.

Anpeca B auana3zone 240.0.0.0-255.255.255.255 wHa3wiBaroTcs ajapecamu kjacca E.
[lepBbIil OKTET 3TUX ajpecoB HaunmHaeTcs ¢ outoB 1111. Dtu ampeca 3ape3epBUPOBAHBI s
OyIyIIux JOMOJTHEHUN B cxeMe aapecarnuu IP.

CnyxeOnbie [P-anpeca:

. Ecmm Bce Outnl IP-agpeca ycrtaHoBieHbl B HyJb, TO OH O0O3HAuYaeT ajpec JIaHHOTO
YCTPOMCTBA.

. Ecnu B moje HoMepa CeTU CTOSIT HyJIU, TO CYUTAETCS, YTO MOJTydaTeslb MPUHAJICKUT TOU
K€ CaMOM CETH, YTO U OTIIPABUTEINb.

. Ecmu Bce Outhl [P-anpeca ycTaHOBIEHBI B €AMHUILY, TO MAKET C TAKUM aJIPECOM JIOJHKEH
paccbulaThCs BCEM y3JlaM, HaxXOMASIIMMCS B TOM JK€ CETH, YTO W OTHpaBUTENb. Takas



pacchlUlKa Ha3bIBA€TCS OrPAaHUYEHHBIM MIMPOKOBELIATENbHBIM cooOmenueM (limited
broadcast).

« Ecau Bce OUTHI HOMEpa y3Jla YCTAaHOBJICHBI B HYJIb, TO MAKET MPEAHA3HAUYCH JJIS TaHHOU
CETH.

- Ecnu Bce OMTHI B 10JIe HOMEpa y3J1a YCTaHOBJIEHBI B €IUHUILY, TO TAKET PACChLJIAETCSl BCEM
y3JIaM CETH C JaHHBIM HOMEpPOM ceTh. Takasi pacCchUIKa Ha3bIBACTCS IIMPOKOBENIATEIbHBIM
coobmienuem (broadcast).

» V3 93TUX NOBYX NYHKTOB BHJHO, YTO B JIO0OM CeTH JBa 3HAYEHUS HOMEpa Yy3lia
3ape3epBUPOBAHBI JUIS CITY)KEOHOH HAaJOOHOCTH.

. Ecnu nepBblil OKTET ajipeca paBeH 127, To agpec 0003HAYAET TOT K€ camblil y3ein. Takou
aZpec MCIOJb3YEeTCs I B3aUMOJCKUCTBUSI NPOLIECCOB HA OJIHOW M TOW K€ MAIIUHE
(Hampumep, Ui UelIed TEeCTUpOBaHUs). OTOT aApec HMMEeT Ha3BaHUE BO3BPATHOIO
(loopback).

Hcnoabs3oBanue macok B IP-agpecannu

Tpamguunonnas cxema aenenus [P-agpeca Ha HOMep ceTw U HOMEDP y37a OCHOBaHa Ha
MOHSATUU KJIacca, KOTOPBIA OIpeAenseTcs 3HAYCHUSMU HECKOJIBKUX TEPBBIX OUT ajapeca.
NmenHo moToMy, 4To nepBhIit OalT agpeca 185.23.44.206 monagaer B auanazoH 128-191, mbr
MOXEM CKa3aTh, YTO ITOT aJ[peC OTHOCUTCS K Kiaccy B, a 3HauuT, HOMEpPOM CETH SIBIISIIOTCSA
nepBbie ABa OaiiTa, TOMOTHEHHbIE IByMs HyJeBbIMH Oaiitamu — 185.23.0.0, a Homepom y3na —
0.0.44.206.

A 4TO eciM KUCMOoNb30BaTh KAKOW-TMOO APYyroi MpU3HAK, ¢ MOMOIIBIO KOTOPOTO MOYHO
ObLTO OBl OOJiee TUOKO YCTaHABIMBATH T'PAHUILY MEXKIYy HOMEPOM CeTH M HoMepoMm yizna? B
KaueCcTBE TaKOIro IMpHU3HAKa ceiluac MOJyYWIU IIUPOKOE pacHpocTpaHeHHEe Macku. Macka —
ATO YHKCII0, KOTOPOE UCIOJIb3yeTcs B nape ¢ [P-aapecoM; nBouyHas 3anMch MacKu COJACPIKUT
€AUHULBI B TEX pa3psaax, KOTopble NOJKHBI B [P-agpece mHTEpnpeTUpOBaThCA Kak HOMEpP
cetu. [lockonbKy HOMEp CETH SBISETCA LEIbHOM YacThIO aJipeca, €IMHUIbI B MACKE TaKXkKe
JOJIKHBI TPEACTABISATh HEMPEPHIBHYIO MOCJIEI0BATEIBHOCTD.

JIJist cTaHIapTHBIX KJIACCOB CETE MacKU MMEIOT Clieayroliue 3HadeHus (cm. Puc. ):

kiracc A—11111111. 00000000. 00000000. 00000000 (255.0.0.0);

kiracc B—11111111. 11111111. 00000000. 00000000 (255.255.0.0);

kiracc C—11111111.11111111.11111111.00000000 (255.255.255.0).

Cxema paznenenust [P-agpeca Ha HOMEp CETH U HOMEP Y3714, OCHOBAaHHAS HAa MOHSATHUH
KJIacca aJipeca, SIBJIAETCS JI0CTaTOYHO rpyOoi, MOCKOIBKY MpeArnoJiaraeT BCero 3 BapUaHTa
(xmaccol A, B u C) pacnpenenienus pa3psaoB ajapeca o1 COOTBETCTBYIOIIME HOMEpA.

PaccmoTtpum 111 mpumepa  cleayroulylo cuTyainuio. JlomycTum, 4TO HEKOTopas
KOMIMaHus, MoJKimovaromascs k HWHrepHer, pacmnosaraer Bcero 10-10 KOMIBbIOTEPaAMH.
ITocKOJIbKy MUHUMAJIBHBIMH 110 BO3MOYKHOMY YHMCIY Y3JIOB SIBIIAIOTCA ceTH Kiacca C, To 3Ta
KOMITaHUsI JTOJDKHA OblIa Obl MOJYyYUTh OT OpPTaHM3allH, 3aHUMAIOIIEHCs pacipeiesieHueM
IP-anpecoB, nuama3on B 254 anpeca (omny cetb kiacca C). HeymoOGcTBO Takoro mojaxoja
oueBHIIHO: 244 anpeca OCTaHyTCS HEHUCIOJIb30BAHHBIMU, IIOCKOJIBKY HE MOTYT OBITh
pacmnpeielieHbl KOMITBIOTEPAM IPYTUX OpTraHU3aIlfil, paclo0KEHHBIX B IPYTUX (DU3UIECKUX
ceTsix. B ciywae ke, ecnm paccMarpuBaeMasi opranm3aiusi umena Obl 20 KOMITBIOTEPOB,
pacipeneNeHHBIX M0 IBYM (PU3UYECKUM CETSIM, TO €il JOHKEH ObLIT OBl BBIJICISATHCS THUAIIa30H
nByx ceredt kimacca C (mo omHoMy miis Kaxiaou d¢usudeckod ceru). [lpu sTom uwmcio
«MEPTBBIX» aJIPECOB yABOUTCHI.

Cuabxas kaxapiid [P-aapec Mackoil, MOXKHO OTKa3aThCs OT MOHSATUN KJIACCOB aIpeCOB U
caenath Oojee TMOKOM cucteMmy anpecanud. Macka mojcetd — 3To 4-0aiiToBoe 4HCIIO



CIICIMAJILHOTO BHJIa, KOTOPOE HUCHOJIb3YyeTCsI COBMECTHO ¢ [P-ampecom. «CnennanbHbId BUI
MAacCKH MOJICETH 3aKJII0YAETCs B CIEAYIOIEM: TBOMYHbBIE Pa3psbl MACKH, COOTBETCTBYIOIINE
paspsgam [P-anpeca, oTBeACHHBIM IOJ HOMEp CETH, COJAEpXkKAaT €IMHMIIBI, a B paspsaax,
COOTBETCTBYIOILIUX Pa3psiiaM HOMepa y3i1a — HYJIH.

Hanpumep, ecnu paccmotpenssiii Boie aapec 185.23.44.206 acconuupoBaTh ¢ MacKou
255.255.255.0, To HomepoMm cetu Oyner 185.23.44.0, a ve 185.23.0.0, kak ATO OmpeAcICHO
CUCTEMOM KJ1acCOB.

WNnu, nanpumep, macka 255.255.255.240 (11111111 11111111 11111111 11110000)
MO3BOJIAET pa3ouTh nuama3oH B 254 IP-ampeca, oTHocsmmxcs kK ogHO#M cetr kimacca C, Ha 14
JIMATa30HOB, KOTOPbIE MOTYT BBIIEIATHCS PA3HBIM CETSIM.

B Mackax KOJWYECTBO €AWHUIl B IMOCJIEAOBATEIBHOCTH, OIPEACISIONICH TpaHUILy
HOMEpa CeTH, He 0053aTeNbHO JOHKHO OBITh KPAaTHBIM 8, YTOOBI MOBTOPATH ACJICHUE aapeca
Ha Oaiitel. IlycTh, Hanpumep, mns [P-agpeca 129.64.134.5 yka3ana macka 255.255.128.0, To
€CTh B JIBOUYHOM BHJIC:

IP-aopec 129.64.134.5 - 10000001. 01000000.10000110. 00000101

Macka 255.255.128.0 - 11111111.11111111.10000000. 00000000

Knacc A
1 W X | Y | Z
OENEEEENEEEENENEEENENEENNNEEEEN
a2 Buth 241z Buthl °
HOMEDE CETH HOMEpE y3na
Crapwuit BT ¢ PUKCHMPOBEHHBIM 3 HE YE HHE M
Knacc B
1 W | X Y | Z
Glof TP OTP PO PIT PPl
313029 Ewron 1615 =P 0
HOMEDE CETH HOWMEpE y3na
Crapwue BuTel ¢ HUKCMPOEAHHEIM 3 HE UE HHE M
Knacc C
1 w | X | Y Z
Glafof TP {TOTPTTTPTITITPTIT I PITT
R o Buth &7 Buthl
HOMEDE CETH HOMEpE y3na
Crapwue BuTel ¢ HHUKCHPOEAHHEIM 3 HE YE HHE M
Knacc D
| w | X | Y | Z
ool PITPTPPTTPTE LTI TPl
21 28|27 u}
BuThl
agpeca rpynnel
Crapwwe BUTE C DHECHMPOBEHHEIM 3 HE YE HHE M
Knacc E
| W | X | Y | Z
GO TTTTTTTTPIIPPIIT I TTTTI]
21 27|26 u}

Crapwue BMTE C DHKCHPOEEHHEIM IHEYEHHE M
Puc. 3. JIBouunbie cxemsl [P-agpecoB kinaccoB A, B,C,Du E

Ecnu urHopupoBaTth Macky, TO B COOTBETCTBUM C CUCTEMOM KiaccoB anpec 129.64.134.5
OTHOCHUTCS K Kiaccy B, a 3HauuT, HOMEpOM CeTH SBIS0TCA nepBble 2 O6anta — 129.64.0.0, a
HoMepom y3iaa — 0.0.134.5.

Eciu ke wucnonap30BaTh UIsl ONpENENeHUsT TpaHULbI HOMEpa CeTH MacKy, To 17
MOCJIEIOBATENbHBIX €IUHUIl B MacKe, «HaJoKeHHbIe» Ha [P-ampec, ompenensioT B KauecTBe
HOMEpA CETU B IBOMYHOM BBIPAKEHUU YHUCIIO:

10000001. 01000000. 10000000. 00000000 unu B nEecATUIHON GopMe 3alUCH — HOMEP
cetu 129.64.128.0, a Homep y31a 0.0.6.5.



Mopsinok pacupenenenus [P-agpecos

Homepa cereii Ha3HadaroTcsi OO IIEHTPATM30BAHHO, €CJIM CETh SBISETCS YaCThIO
Internet, 6o MPOU3BOIILHO, €CIIM CETh pabOTaeT aBTOHOMHO. Homepa y370B ¥ B TOM U B
IpYroM ciiy4ae aJMUHHCTPATOpP BOJIEH Ha3HA4aTh MO CBOEMY YCMOTPEHHIO, HE BBIXOJS,
pazyMeeTcsi, U3 pa3pelieHHOro JUisl 3TOro Kjacca CeTH hana3oHa.

B cranpaprax Internet ompenesieHO HECKOJIBKO JMAa3oHOB aJApecOB, PEKOMEHIYEMbIX
IUI1 JIOKAJIbHOTO HCIIONb30BaHMs. ODTH ajapeca He oOpalaThIBalOTCS MapUIpyTH3aTOpaMu
Internet Hu mpm kakux ycrnoBusX. Anpeca, 3ape3epBHUPOBAHHBIC [JIs1 JIOKAJIBHBIX ILIEIIEH,
BBIOpaHbI U3 pa3HbIX KilaccoB; B kiacce A —ato ceth 10.0.0.0, B kitacce B — 310 nnamnason u3
16 nomepoB cereir 172.16.0.0-172.31.0.0, B xnmacce C — 310 auama3oH u3 255 cered —
192.168.0.0-192.168.255.0.

IP-mapumpyTu3anus

[P-mapmpyTusamust — mporecc BeIOOpa MyTH IS Tiepenadyu nakera B cetu. [log myrem
(MapmpyToM) MOHUMAETCA MOCIEAOBATEIbHOCTh MapLIPyTU3aTOPOB, 4YEPE3 KOTOPbIE
IIPOXOJAUT MAKET MO IyTH K y3Jy-Ha3HadYeHHIo. [P-mapmpyTus3aTtop — 3TO CHIEHHAIBHOE
YCTPOMCTBO, MpeHAa3HAYCHHOE I OOBbEIMHEHUs CeTe M OOecreuHBaloLIee ONpeeIeHHE
IyTH TIPOXOXKACHUS MMAKETOB B COCTABHOM CETH. MapuipyTHU3aTop AOJKEH UMETh HECKOJIBKO
[P-anpecoB ¢ HOMepaMu ceTeild, COOTBETCTBYIOIIMMHU HOMepaM o0beuHsieMbIX ceteid (Puc. ).
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Puc. 4. [Ipumep odbeaunenus cereii ¢ nomomsbio IP-mapumpyrusaropos.

MapuipyTrszanus OCylmeCTBISIETCS Ha y3JIe-OTIIPAaBUTENE B MOMEHT oTnpaBku [P-nakera,
a 3areM Ha [P-mapuipyTtuszaropax.

[TpyuHIMO MaplIpyTU3alMU Ha y3JI€ OTIPABUTEIE BBHINJISIAUT H0CTaToyHO npocto. Korna
TpeOyeTcsi OTIPaBUTh MAaKET Y3Jy ¢ omnpenaeneHHbM [P-aapecoM, TO y3en-OTHpPaBUTENb
BBIJICJISIET C TOMOIIBIO MAacKU MOJACETH U3 coocTtBeHHoro [P-aapeca u IP-anpeca momyuarens
HOMepa cered. Jlanee HOMepa ceTel CpaBHHMBAIOTCS M €CIIM OHM COBNAJAIOT, TO MAKET
HaIpaBJISICTCSl HEIOCPEICTBEHHO MOJIy4YaTeto, B IPOTUBHOM ClIydae — MapIIpyTU3aTopy, uyen
aJpec yKa3aH B HACTpOWKax mpoTokoJia [P.



Beibop nyTM Ha MapuHpyTH3aTOpe OCYILIECTBISETCS Ha OCHOBE HWH(pOpManuu,
NpEJICTaBICHHON B Tabnuue Mapwpyrtuszauuu. Tabauuya mapwpymuzayuu — 3TO
cnenuanbHas —Tabmmia, comnocTaBisomas [P-agpecam  cerelt  agpeca  clieayronux
MapUIpyTH3aTOPOB, HA KOTOPBIE CIEAYET OTHPABJIATH MAKETHI C LIEJIBI0 UX JIOCTABKU B ATHU
cet. OO0s3aTeNbHON 3amUChi0 B TAaOMUIE MApUIPYTU3ALMKM SBISETCA TaK Ha3bIBa€MbIN
MapuIpyT MO YMOJYAaHUIO, COAEpPKAIIMA MHPOpPMALUI0 O TOM, KaK HalpaBJsATh MAaKETHl B
CeTH, aJpeca KOTOPBIX HE NPUCYTCTBYIOT B TaOjule, MO3TOMY HET HEOOXOAUMOCTH
ONHUCHIBaTh B TaOMUIlE MapuIpyThl ig Bcex ceTel. Talbnuubl MapmipyTH3aluu MOTYT
CTPOUTHCSI «BPYUYHYIO» aJMUHHCTPATOPOM WJIM JWHAMUYECKH, HAa OCHOBE OOMEHa
uHpopMalmen, KOTOPBIA OCYIIECTBISIOT MapIIPYTU3aTOPbl C TOMOIIBIO CHEIHAIbHBIX
IIPOTOKOJIOB.

YToOs! Jiydlle MOHATH TAOIUIBI MapLIPYTU3aLUU PACCMOTPUM CHayajga caM IpOILecC
MapHIpyTH3alHuH, U3yYnM aapecanuio [P u Torna nmpuctynuM K AeTaIbHOMY PacCMOTPEHHIO
Ta0IHII.

IIpsimasi mapmipyTu3anus

Ha Puc. 5. mnokazana nebonbinas cetb ¢ 3 komneiorepamu — A, B u C. Kaxnpiit u3
koMibioTepoB umeeT crek TCP/IP. Apantep Ethernet B xaxaoM u3 KOMMIBIOTEPOB HWMEET
yHUKanbHbIN aapec Ethernet. JIns kaxmoro KoMmbproTepa agMHUHHCTPATOP CETH BBIICIHI
anpec [P, koTopslii cBsa3an ¢ untepdeiicom Ethernet, ycraHOBIEHHBIM B KOMITBIOTEPE.

Vien A V3en B V3en C

Puc. 5. OqnocermentHasn cerb IP

Korna A nepepaer IP-nmaker komneroTepy B, B 3aromoBke nakera IP comepxurcsa IP-
aapec kommnbioTepa A (anpec ornpasurensi) u aapec Ethernet komnbsiorepa A. B 3aronoske [P
coaepxurcs Takxke [P-anpec komnbiorepa B u aapec Ethernet kommnbrotepa B.

Taoauna 2
Anpec OtnpaBurens | [Tonydarens
3aronosok IP A B
3aromoBok Ethernet A B
B stom npoctom nipumepe [P moutu HuYero He 1006aBiIseT K CEPBUCY, 00ECIICUNBAEMOMY
Ethernet. Opnako I[P yBenmuuumBaeT pacxoj CHCTEMHBIX pPecypcoB — TpeOyercs

JOTIOJIHUTENIBHOE MPOIIECCOPHOE BpEMsI U JOMOJHUTENIbHAS MOJI0Ca KaHalla JJisl TeHepaluu,
nepeaayn u pa30opKu 3aroiaoBkoB IP.

Korpa IP-monyns komnberorepa B npuaumaet naket [P ot kommnbrorepa A, OH poBepsieT
[P-anpec nmonyyatens (Ha mpeAMET COOTBETCTBUSI CBOEMY aJIpeECy) U MEPENaeT JeuTarpaMmy
BBIIIIEJIEKAIIEMY YPOBHIO (€CIIH aJpeca COBIAIAIOT).

OO6Men makeramu Mexay A u B ucnons3yer npsamyro Mapuipytusanuio (direct routing).

Henpsimas MmapupyTusanus

Ha Puc. mpexacraBien Ooisiee peanbHbId MpuUMep internet — CeTb COAEPKUT TPH CETH
Ethernet (tpu cetu IP), coenunennsix [P-mapuipytuzatopom (kommetotep D). Kaxmas us
cerelt [P comepKUT 1o 4 KOMIBIOTEPA U KAXKIBIA U3 3TUX KOMIIBIOTEPOB UMEET CBOU ajipeca
IP u Ethernet.



V3en E V3en F V3en G

3 Ethernet 2 (IP cets No20)
V3en A V3en B V3en C Mapuipyrusarop
V3en D
1 1 1
1 2
Ethernet 1 (IP cetb Nel0)
V3en H V3en I V3enJ

Ethernet 3 (IP cetr Ne30)

Puc. 6. Tpu noaceru IP B o1Hoii ceTn

Ha Bcex xommbroTepax, 3a uckimouenuem D, ucnonssyercs ctek TCP/IP. Kommnerorep D
aBysieTcs [P-mapmpyTr3aTopoM — OH MOJKIIIOUYEH KO BCEM 3 CETAM H, CIIEIOBATEIBHO, UMEET
Tpu anpeca IP m 3 angpeca Ethernet. B kxommbrotepe D wucnonb3yercs crek TCP/IP
(ucnonp3yercs TpU ceTeBbIX agantepa). B komnbrotepe D ncnons3ytorea 3 moayns ARP u 3
npaiisepa Ethernet, Ho monynb I[P no-npexxuemy onuH.

AJIMUHUCTpaTOp Cce€TU TNpucBauBaeT yHuKaibHbId HOMep (IP-aapec) kaxmomy wu3
agantepoB Ethernet.

Korpa xomnbeiorep A mepenaer naket I[P xkommnberoTepy B, mpouecc He oTiauyaercs OT
OMMKMCAHHOM BBIIIE MPIMON MapiipyTu3anuu. JIro00it o0OMeH nmakeTaMu MeXIy KOMIbIOTepaMu
oaHoM cetu [P ocy1ecTBIsIETCs € UCITOIB30BAHUEM MIPSIMOM MAPLIPYTU3ALINH.

[Ipu B3auMojaelcTBUUM KOMIbIOTEpOB D u A Takxke UCHONb3yeTcs mnpsmas
MapLIPYTHU3aLHsl, aHAJIOTUYHO IIPOTEKAET U MPOLECC B3AMMOACUCTBHS MEXKIY KOMIIBIOTEPAMHU
Du E, D u H (kaxxnas u3 3Tux nap Haxoaurcs B ogHoi cetu IP).

Opnako mpu OoOMEHE MakeTaMu MEXIYy KOMIBIOTEPOM A, pacloIOKEHHBIM IO OAHY
CTOPOHY MaplIpyTHU3aTOpa, W KOMIIBIOTEPOM, pACHOJOKEHHBIM IO JPYTyl0 CTOPOHY
MapuipyTtuzaropa [P, mpsamas mapupytuzanus yxe He Oyner pabortats. Kommbrorep A
JNOJDKEH MCIOJIb30BaTh Mapuipyrtuzatop D mia nepecbuiku makeros [P B npyryro IP-cers.
Takoli nporecc Ha3pIBaETCA HEMPsIMOU MapipyTuzanuei (indirect routing).

Mapmipytuzanus naketoB IP ocymectisiercss IP-momynsimu u mpospauna st TCP,
UDP u ceTeBbIX NPUIOKEHUN.

Ecou A nepenaer naket I[P komnberotepy E, B kauecTBe aJpecoB OTHPaBUTENS YKA3aHbI
anpeca [P u Ethernet kommnbroTepa A. [lomyuyatenem maketoB IP sBisieTcs kommbroTep E u ero
aapec IP ykas3piBaeTcsi B 3arojloBKE MakeTa, HO, MOCKOJbKY I[P-monyns kommbroTepa A
MOCHIJIAET TMaKeT MapripyTuszaropy D s manpHeimie nepechliku, B kadectBe Ethernet-
azpeca noJrydarens ykassiBaercs agpec D.

Taoauna 1

Anpec OtnpaBuTesnb [TomyyaTenp
3arosioBok [P A E
3aronoBok Ethernet A D




Moayne [P xommbrorepa D monyuaer maker [P u mposepsier [P-agpec momyuarens,
IIOCJIE YEr0 MOXKET CKa3aTb: «IJTO HE MOM ajpec» — u mnepecnars naker [P xommnsrorepy E,
UCIIOJB3YS MPSIMYI0 MapUIPYTH3ALHUIO.

Anpec OTnpaBuTesib [TonmyyaTens
3aronosok IP A E
3aronoBok Ethernet D E

[IpuBeneHHbI BbIIIE TpUMEp TMOKa3bIBaET, KaK aJMHUHUCTPATOP MOXET pa3OuTh
Ooonpmryto cerb Ethernet Ha HeckoIbKO ceTel JII CHUKEHUS pa3MeEpoB olisacten
pacrpocTpaHeHus MUpoKoBeareibHoro Tpaduka Ethernet.

Ta6anua IP-mapmpyrusanun

Kak monyne IP y3Haer, kakoil U3 ceTeBbIX MHTEP(PEHCOB UCIOIB30BATh IS Mepeaaun
nakera [P? Monyns [P mpocmaTtpuBaeT Tabiuuily MapIipyTH3allMH, WCTOIL3YsS B KaueCTBE
KJIFOUEH MOMCKA HOMEpa ceTer, onpeaeneHusie u3 [P-agpecos nmonyuarenen.

Tabnuia MapIpyTU3alUK COJIEPAKUT MO OAHOUM CTpOKe Uil Kaxkaoro mapuipyta. [lepsas
KOJIOHKa TaOnuipbl yka3piBaeT HoMmep ceru [P, Bropas — ¢uar direct/indirect
(npamasi/Henpsimasi MapuipyTusauus), Tpetbs — [P-agpec mapmpyTuszaropa u MmocienHss —
HOMep ceteBoro uHTepdeiica. 1o sTol Tabmuile MOXHO ompenenuth uUHTepdeiic, uepes
KOTOPBIH CIIEAYET IepeaaBaTh NAKETHI C KAXKAbIM U3 apecoB [P.

Ha GonblIMHCTBE KOMITBIOTEPOB TaOJUIy MapIIpyTHU3aIllMd MOXXHO MPOCMATpUBaTh U
MEHATH C TOMOIIBI0 KoMmaHiabl route. Conepkumoe TaONHIbI MapHIpyTH3alUUA 3aJ1aeTCs
aIMUHHUCTPATOPOM CETH, MOCKOJIbKY OH OTBEYaeT 3a pacmnpenesieHne aapecoB [P mexnay
KOMITBIOTEPAMM.

Jeraau npaMoil MapIIpyTH3aluu
Tabnuua MappyTHU3auuy JUisi KoMIbioTepa A OyJ1eT UMETh BU/L:

Taobauna 4
Cetb ®nar MapLIPyTU3ATOP Howmep
direct/indirect uHTepdeiica
10 direct 1

[Tomyuuts 3Ty Tabauny Ha skpaHe B OonbinHCTBE UNIX-cUCTEM MOXHO C MOMOUIBIO
KoMaH/Ibl netstat -r. s Windows cuctem ¢ momoleio komasisl route print. B mpocToii cetu
Ta0IMIIBI MAPIIPYTU3ALKU HAa BCEX KOMITBIOTEpax OyyT UIEHTUYHBI.

Cyenapuii npamou mapupymusayuu

A nepenaer naket [P komnsrotepy B. [Taket IP Haxogutcs B Mmoayne IP kommnberoTepa A
n B Hem ykazaH IP-agpec monywarenss — B wnm coorBerctByromui IP-agpec. Moaynes IP
BbIJIETISIET ceTeByI0 yacTh ajapeca [P (10 ceTs) m mpocmaTpuBaeT NEPBYIO KOJOHKY TaOJIMIIBI
MAapLIPpyTH3alMM B TOMCKax HYXKHOM 3amucu. B Hamem ciydae 3Ta 3amuch SBISIETCA
€ IUHCTBCHHOM.

OcranbHble KOJIOHKH 3TOW 3allMCH MOKAa3bIBAIOT, YTO KOMIIBIOTEPHI 3TOM CETH JOCTYIIHBI
C MCIOJIb30BaHUEM TIPSAMON MapmipyTtu3anuu depe3 untepdeiic 1. Tabmuma ARP mo3Bosnser
onpenenuth aapec Ethernet mana xommnerlorepa B u maker mepemaercss 3TOMY KOMIBIOTEPY
yepe3 unrepdeiic 1.

Ecnu npuiokeHne neITaeTcs nepeaaTs JaHHbIe 10 Apyromy aapecy [P, He Bxonsdmemy B
10 cetp, Mmonynb IP HE cMOXkeT HATH COOTBETCTBYIOIIEH 3alUCH B TabJIMIIe MAapIIPyTU3ALIUH.
B Ttakom cayuae monynb IP mpocto orOpachiBaeT NakeThl, a MPWIOKEHUE MOTydaeT
coobmienue o6 ommbke Tuna Network not reachable (cets HegocTyMHA).



JeTaau HenmpsiMOil MapIIPYTH3aLHH
BepHemcs k 60ee Cl10)KHOMY TIPUMEPY MapIIpyTH3aIHH.
Tabnuua mapmpyTusanuu B komnbiorepe alpha 6yner umers BU/I:

Tabauua 5
Cerp @nar Mapupytuzarop | Homep
direct/indirect uHrepdeiica
10 direct 1
20 indirect D 1
30 indirect D 1

B kauecTBe aapeca mapuipyTusaTopa B TaiMile MapuIpyTU3aluyd KOMIbIOTEpa A yKa3aH
[P-anpec untepdeiica D, nogkmouennoro k 10 ceTu.

Cyenapuii nenpsamou mapupymusayuu

A nepenaet naket [P komnerotrepy E. Ilaker IP naxonurcs B Mmonyine IP kommnberotepa A
u conepxut [P-agpec nonyuarens E. Moayns IP Beigensier cereByto yacth aapeca I[P (20) u
MPOCMATPUBAET NEPBYIO KOJOHKY TaOMMIBl MaplIpyTU3alUUd B IOUCKAX COOTBETCTBUA.
Hckomast 3aniuch HaXOJUTCS BO BTOPOM CTPOKE TaOIHIIBI.

DTa 3anuch NOKAa3bIBAET, UTO JOCTYI K KOMIIbIoTepaM 20 CETH MOXKET OCYHIECTBIATHCS
yepes [P-mapmpytuzatop D. Moayns [P B koMnbioTepe A BBINOJHSIET TPAHCIALMIO aJIpECOB
¢ nomotibto Tabmuiel ARP mis IP-agpeca mapmpyrtuzaropa D u mmer maker [P stomy
MapHipyTHU3aTopy uepe3 cBoil ceteBoil mHTepdeiic 1. [laker IP mo-mpexxnemy B kadecTBe
azpeca 1noJryyarens coaepKur aapec E.

[Taket IP mpuxoaut Ha cereBoii uHTEepdeiic kommnbiorepa D u mepemgaercs momysmio IP.
Mopyne mpoBepsieT aapec Mojydaresst M, He HaWdsd COBHAACHUS HU C OJHHMM U3 CBOMX
uHTEp(EncoB, pemaeT nepecnats naker IP.

Monyns IP B xommnbiorepe D BblaenseT ceTeByl0 4acTh ajapeca nosgydarens (20) u
MIPOCMATPUBAET CBOIO TAOIUIY MAPIIPYTU3ALIUN:

Tabdauua 6
Cetb ®nar MapLIpyTU3aTOP Howmep
direct/indirect uHrepdeiica
10 direct 1
20 direct 3
30 direct 2

Hy>xHas 3anuch HaXOAUTCS BO BTOPOW CTpoke Tadmuibl. Moayie [P nepecbuiaer naker
IP xomnerotepy E Hampsimyto uepe3 unrepgeiic 3. [laker conepxkut aapeca [P u Ethernet
KoMmIibroTepa E.

[Taker IP mpuxomut B koMnsroTep E u niepenaercsa moxyinto IP, koropsiil nposepsier 1P-
aZpec W, HaAs COOTBETCTBHE CO CBOMM aJpECOM, IEpENacT IMaKeT Ha BbIIEIEKAIIUI
YPOBEHB.

[Tpu nepenauye nakeroB [P depe3 OoublIyI0 CE€Th OHM MOTYT MPOMTH Y€PE3 MHOKECTBO
MaplHipyTHU3aTOpOB Ha MyTH K moiydatento. [lyTe mnakera He MOXKET OBITh 3allaH
OTIIPABUTENIEM M OMPENEISETCS BCAKUN pa3 IMyTeM MPOCMOTpa TaOIUIl MapIIpyTHU3AITUU
BJIOJIb IyTH JIOCTABKU makeTa. Kaxkplil U3 KOMIBIOTEPOB (MapLIpyTU3aTOPOB) 3a4a€T TOIBKO
aZpec CleayoIlero Mapupyrtuzaropa (next hop), koTopoMy makeT mepemaercs IS
JATbHEUIIEH MTEPECHIIKH.

[Toanepxka KOPPEKTHBIX TAOJINI] MAPUIPYTU3ALMH HA BCEX KOMIIbIOTEPaX OOJIBIION CeTH
ABJIIETCS. CJIOKHOM 3aJaueil, MOCKOJIbKY KOH(Urypamusi CETH NOCTOSHHO HW3MEHSETCs



aMUHUCTpAaTOpaMu € Yy4yeToM TpeOoBaHMU mojbp3oBareneid. OmubOku B TabnuIax
MaplIpyTHU3allud MOTYT MOJHOCTbIO HAapyUIUTh pabOTy CETH, a MOHUCK TaKUX OIIMOOK
SIBJIICTCS JOCTATOYHO CJIIOKHOM 3aJaucil.

CoxpaHeHne MPOCTOTHI B CETEBOM KOH(MUTypallMd UrpaeT BaXXHYIO POJb IPHU CO3/IaHUU
HajsiexkHOM ceTu. Hanmpumep, Hanbosee npocTbiM criocoboM (HO He HanboJiee ONTUMAIIBHBIM )
pacnpenenenusi [P-agpeco s cereit Ethernet sBisieTcst BbineneHne eIMHOTO HOMEpPA CETU
IP s Bceii cetu Ethernet.

Jist HeOoNbIIMX ceTed TaOJNUIlbl MapHIpyTH3alUUA CO3JAI0TCS  aJIMHUHUCTPATOPAMHU
BPYUHYIO Ha KaXJ0M Komibtorepe. s OonpmMX ceTeil MCHOIB3YIOTCS CHElUaIbHbIC
MPOTOKOJIBI MapIIPyTU3AINH, 00ECIIEYNBAIOIINE PACTIPOCTPAHCHUE TAOIUIl MAPIIPYTU3AINH
10 CETH.

IIpu HacTpoiike MapHIpyTH3allUd MOTYT OKa3aTh IIOMOIIb HEKOTOPHIE CETEBBIE
npoTokoisl ¥ npuitoxeHus. [Iporokon ICMP (Internet Control Message Protocol) no3Bossier
HaXOoJUTh MpoOsieMbl B MapuipyTu3auuu. Hanbonee yacTo ucnosib3yeMble KOMaH/Ibl JAHHOTO
MPOTOKOJIA:

. Ping — yTtunura s mpoBepku coenuHeHHi B ceTax Ha ocHoBe TCP/IP, a Takxke

00MX0/IHO€ HAUMEHOBAHUE CAMOT0 3aIpoca.

. Traceroute — 3TO ciy»eOHasi KOMIbIOTEpHAs MpOrpaMMma, NpeIHa3HAuYeHHas IS
onpeJeieHus] MaplIpyToB cienoBaHus naHHbix B cersix TCP/IP. B cucremax
Microsoft Windows »Ta mnporpaMmma HOCHUT Ha3BaHue tracert, a B CHCTEMax
GNU/Linux, Cisco IOS u Mac OS — traceroute.

ITpumep Ping B komanHo# ctpoke Windows:

C:\>ping www.ru
bmeH nakeTamu C www.ru [194.87.0.50] no 32 bawTt:

OTeeT oT 194.87.0.50: uncno bant=32 Bpema=19mc TTL=56
OTeeT oT 194.87.0.50: umcno bant=32 Bpema=19mc TTL=56
OTeeT or 194.87.0.50: umncno bant=32 Bpema=19mc TTL=56
OTeeT oT 194.87.0.50: yucno bant=32 Bpema=19uc TTL=506

CTaTucTvra Ping ana 194.87.0.50:

NakeToB: oTnpaeneHoe = 4, nonydeHo = 4, notepaHoe = 0 (0% noTeps),
NpubnuznTensHoe BpeMA NpueMa-nepenaydv B MC:

MuHUMansHoe = 19umcek, MakcumanbHoe = 19 mcewk, CpepHee = 19 mcew

C i

[Tpumep Tracert B komanaHo# cTpoke Windows:

Tpaccmposka MapupyTa K waw.ru [194 87 .0.50]
MAKCWMMa/bHbIM YMCNoM npbikkos 30:

21 ms 30 ms 21 ms iki-cl-v110.demos.net [194.87.0.111]
18 ms 19 ms 18 ms www.ru [194.87.0.50]

1 <1 mMc <1 Mc <1 mc 192.168.254.254

2 1 ms 1 ms 1 ms 31.28.48.1

3 1 ms 2 ms 1 ms br-l.tlt.aist.net.ru [81.28.160.15]

g 3 ms 9 ms 3 ms sma0l.t1i23.transtelecom.net [217.150.37.58]
6

TpacCUpPOBKA 3SaBeplieHa.

[Ipu nepenoce kommbroTepa u3 oaHou IP-cetn B apyryro, IP-agpec 3Toro xommsrorepa
JIOJKEH OBITH U3MEHEH.
Urak, 3anucu TabIHIbl MAPIIPYTOB TOUHO OMPEACIISIOT:



- Mecro Ha3HaueHus (CETEBOM ajipec/MacKka CeTH).
~ Kakoii mapmpytuzatop (IIUTFO3) HCTOIL30BaTh IS TOCHUIKA TIAKETOB K MECTY
Ha3HAYCHUSI.
Kaxoit nHTEep(dEiic NCIoIp30BaTh IS MOCHUIKU TTAKETOB K MECTY Ha3HAYCHUSI.
KOMaHJIa n00aBJICHUS 3aTMCH B TAOJIUILy MapIIpyTH3aIlUU UMEET BU/I:

route ADD cemeeoii_adpec MASK cemeesasa_macka w3

Ha cnenyromem puc. 7 npuBeneH npuMep TabIUIlbI MapIIPyTOB KOMITbIOTEPA, KOT/Ia OH
MOJKJIFOYEH TOJIBKO K OJTHOMY MapuIpyTHU3aTopy.

CNUCOK WHTepheicos

(oo O — MS TCP Loopback interface

OXZ: s 00 AF 16 16 ‘db 7T wn vans Realtek RTL8139/810x Family Fast Ethernet NIC
[FuswswEE SbIP3WENT WP APBXEWT

0x40003 ...00 22 43 20 a3 1c ...... Atheros AR928X Wireless Network Adapter -

SWAKEE ABP3WERT*WHP APBXEWT

AKTWUBHBIE MapLWpPYyThi:

CeTeBOW aapec Macka ceTwu Adpec wnwza WHTepdeilic MeTpuKa
0.0.0.0 0.0.0.0 192.168.254.254 192.168.254.243 20
0.0.0.0 0.0.0.0 192.168.254.254 192.168.254.241 10
127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1 1
169.254.0.0 255.255.0.0 192.168.254.243 192.168.254.243 20
192.168.254.240 255.255.255.240 192.168.254.241 192.168.254.241 10
192.168.254.240 255.255.255.240 192.168.254.243 192.168.254.243 20
192.168.254.241 255.255.255.255 127.0.0.1 127.0.0.1 10
192.168.254.243 255.255.255.255 127 .9..0.0 127.0.0.1 20
192.168.254.255 255.255.255.255 192.168.254.241 192.168.254.241 10
192.168.254.255 255.255.255.255 192.168.254.243 192.168.254.243 20
224.0.0.0 240.0.0.0 192.168.254.241 192.168.254.241 10
224.0.0.0 240.0.0.0 192.168.254.243 192.168.254.243 20
255.255.255.255 255.255.255.255 192.168.254.241 192.168.254.241 1.
255.255.255.255 255.255.255.255 192.168.254.243 192.168.254.243 i
OCHOBHOW WNH03: 192.168.254.254

MOCTOAHHLIE MAPWPYThI:
OTCyTCTBYeT

Puc. 7. lIpumep Ta0au1bI MAPIIPYTH3AL UK

B npumepe Bbl MOXeETE YBUAETH 3aIIUCh O 3 UHTEpPeiicax:
. Loopback — 3ambikanue Ha ce0s (unTepdeiic ¢ [P agpecom 127.0.0.1).
2. Realtek RTL8139/810x Family Fast Ethernet NIC — cereBoii amantep Fast Ethernet
(unrepdeiic ¢ IP agpecom 192.168.254.243).
3. Atheros AR928X Wireless Network Adapter — ceTeBoil aganTep OecripoBOJHON ceTu
WiFi (uatepdetic ¢ I[P agpecom 192.168.254.241).
Tabnuiia MapipyTH3alKy MO CTOJIOIAM COJEPIKUT:
~aJipec CeTu WM y3ja Ha3HaueHus, JTM00 yKa3zaHHe, YTO MaplIpyT SBISETCS MapLIPyTOM I10
YMOJIYaHUIO;
Macky cetu HazHadeHus (s [Pv4-cereit macka /32 (255.255.255.255) no3BosnseT yka3aTh
€AMHUYHBIN y3€J] CETH);
- 103, OOO3HAayarolMi ajgpec MaplIpyTH3aTopa B CETH, HAa KOTOPBIA HEOOXOIUMO
OTIPABUTH MMAKET, CACAYIOIINI 10 YKAa3aHHOIO aJpeca Ha3HAUECHUS;
- uHTepdeiic (B 3aBUCUMOCTH OT CUCTEMbI 3TO MOKET ObITh OpsAAKOBbIA HOMep, GUID unu
CUMBOJIbHOE UMSI YCTPOUCTBA);
- METPUKY — YHUCIOBOM MOKA3aTelb, 3aJar0IMK IPEANOYTUTEIBHOCTh MapuipyTa. Yem
MEHbIIIE YHUCII0, TeM 0oJiee MPEeANOUYTUTENIEH MapIpyT (MHTYUTUBHO MPEJICTABISETCS KaK
paccTosiHue).



Hanpumep, 5 m 6 3anuch roBopsT, 4TO €CIM HAM HAJI0 IOCHATh HNAKET IO agpecy OT
192.168.254.240-255, To ero Haa0 OTIPaBUTh 4Yepe3 CETEBYIO KapTy C HHTepdercoM
192.168.254.243 wmm 192.168.254.241. Tlome meTpuka NpU 3TOM YKa3bIBAET CTOMMOCTH
MapuipyTa. Mapumpyr ¢ MeHbmMM  yucioM MeTpuku (Merpuka=10, Wurepdeiic
192.168.254.241) Oynetr sBAATBbCS TEepBUYHBIM, a ¢ OosbiuMm (Metpuka=20, MnaTepdetic
192.168.254.243) pe3epBHBIM.

[To cormamenuto o6 IP-aapecax, xorja AaHHBIE MOCBUIAIOTCS MO aJpecy C MEPBBIM
OaiftoM paBHbiM 127, manmpumep, 127.0.0.1, To oOpasyercs kak Obl «metisi». [laHHbie He
MepeIatoTCs MO CEeTH, a BO3BpAIIAIOTCA MOIYJISIM BepxHero ypoBHs mnpotokoia TCP/IP kak
TOJbKO uTO npuHAThe. [IoaTomy B IP-cetn 3anpemaerca npucBauBars MammHaM [P-anpeca,
HayuHaromuecs co 127. TpeTbs 3anuch NPONKUCHIBAET JAHHOE MPABUIIO.

ConepxarensHor 3anuchio sBusgercs nepsBas. [P-agpec 0.0.0.0 ¢ mackou 0.0.0.0
o3Hauaet Jo0oi [P-aapec Besne. 1o HazwiBaercs [1lnio3 mo ymonuanuto (default gateway).
03 1Mo yMOJIYAHUIO SIBISETCA MOCIECIHUM MapLIPyTOM, €CIU HCIOJIb30BaHUE APYTHX
MapuIpyTOB HE MPHUBENO K ycrHexy. DTOT LUII03 SBISIETCS MPOOIeMOil B MyJIbTHCETMEHTHON
CETH MOAKIIOYEHHOUN Yepe3 HECKOJIbKO MHTep(eiicoB. ITO 03HAYAET, YTO €CIM Mbl HE UMEEM
CTaTUYECKUX MapuIpyToB (MOAOOHBIX IPYrMM 3alKCcsIM) J0 MeCTa Ha3HAa4YeHHs, TO MbI
MOCBIJIaEM TMAKEeThl Ha IUII03 MO0 YMOJIYAaHHUIO, KOTOPBIM JOCTHUTaeTcs uepe3 uHTepderic
192.168.254.241 (WiFi apanrep).

Hpyrue 3anucu:

- 127.0.0.0 (localhost) — unTepdeiic 0OpaTHOM MeTau Ui BHyTpeHHUN uHTepdeiic 1P-

cTeka. ITOT HHTEPHEHC TOCTHIKUM TOJIBKO C JJOKAJTbHOW MAIlIHHBEI.

- 192.168.254.255 - IMPOKOBEIATEIbHBIN aapec TUTSL PacChUIKA
IMPOKOBENIATEIbHBIX MMAKETOB 10 HAIlIEH CETH.

- 224.0.0.0 — mmpoKoBeMATENbHBIMN aApeC U HA Bally CE€Th, U Ha CETh IMpOBAMAEpa.
PesynbraTom peiictBusi OByX 3amuceid ¢ cereBbiM anpecom  224.0.0.0 Oyner
MIMPOKOBEIATENbHAS PACCHUIKA MTAKETOB 10 Balllel CETH U CETH MpoBaiepa.

- 255.255.255.255 — rnobanbHBIN MIUPOKOBEIIATEIBHBIN ajpec.

IIpumep BbINOJHEHUS JJA0OPATOPHOM PAdOTHI

3ajgaHue Ha MPOEKTUPOBAHUE CETU
KomngecTBo sTaxkei B Komnyectso 9BM Ha 3Taxke
3JaHHU
3aJlaHHOe B JabopaTopHoil paboTe No2

Pacuyér agpecos B noaceTax Kamnyca

Jlnist pacu€Ta BBITIOJHUM JICJICHHE CETH Ha TIOJICETH C 3aJaHUEM UM YCIOBHBIX HOMEPOB
(Puc.).



nojceTh 12

noacethb 11

noxceThb 1

M1

B namewm cinyyae He0OX0AMMO CO3/1aTh 7 MOACETEN.

HOJICETH 22
M4
/ noacets 21
M3
HOJICETH 3

Puc. 8. Jleienne ceTn Ha moaceTn

BeinonnauM pacyeT He0OX0IUMOIo KOJMYECTBA aApecoB i 3Tux noxacerei (Tadmuna

Taoéauna 7

Tadauna 8

7).
Pacuer kosmmuecTBa aJipecoB Ha I0JICETh
[upoxo- Kon-Bo
Ne Komso 1 o Kos-0 BemarensHbie | Kom-Bo y310B |agpecos B
MOJICETU pa60q1/1>u< CEpBEPOB MapripyT= ajgpeca u agpec| B IIOACETU | MOJACETH
CTaHIINU HU3aTOPOB P (:2n)
1 - - 2 2 4 4
2 - 2 2 4 4
3 - - 2 2 4 4
11 15 5 1 2 23 32
12 35 4 1 2 42 64
21 27 3 1 2 33 64
22 66 4 1 2 73 128
Onpenenum Macky u nuanaszod IP ajgpecoB aJist JaHHBIX MOACETEH
Kon-Bo
No aJIpecoB B
nojceTH I'II[(I)JJICGTI/I Macka IIOACETU [Inana30H aZIpeCoOB AJIiA MMOJACCTH
(=2
1 4 255.255.255.252 192.168.0.0-192.168.0.3
2 4 255.255.255.252 192.168.0.4-192.168.0.7
3 4 255.255.255.252 192.168.0.8-192.168.0.11
11 32 255.255.255.224 192.168.0.32-192.168.0.63
12 64 255.255.255.192 192.168.0.64-192.168.0.127
21 64 255.255.255.192 192.168.0.128-192.168.0.191
22 128 255.255.255.128 192.168.1.0-192.168.0.127




BeinonHuM pacnpenieneHue aapecos 10 y3/1aM MO0ACETEN.

Ta6auna 9
Tabnuia pacnpeeseHus aapecoB
Ne
MOJICETH HaunmeHnoBanue y3na IP-aapec Macka 111103 O YMOJTYaHUIO
1 Anpec cetn 192.168.0.0
Mapupyrusarop 1 192.168.0.1 255.255.255.252
MapiIpyTHU3aTop 2 192.168.0.2 255.255.255.252 192.168.0.1
[[InpoxoBemaTeNbHbIHI 192.168.0.3
azpec
2 ? ? ? ?
? ? ? ?
? ? ? ?
? ? ? ?
3 2 2 2 2
? ? ? ?
2 2 2 2
? ? ? ?
11 Anpec cetn 192.168.0.32
Mapupyrusarop 1 192.168.0.33 255.255.255.224
K 1-15 192.168.0.34-48 [255.255.255.224 192.168.0.33
MIPUHT-CEPBED 192.168.0.49  |255.255.255.224 192.168.0.33
daiti-cepep 192.168.0.50  |255.255.255.224 192.168.0.33
SQL-cepBep 192.168.0.51 255.255.255.224 192.168.0.33
TepMHUHAI-CEPBED 192.168.0.52  |255.255.255.224 192.168.0.33
IITupokoBemaTEILHBIN 192.168.0.63
12 ? ? ? ?
2 2 2 2
2 2 2 2
2 2 2 2
2 2 2 2
?2 2 ?2 2
2 2 2 2
2 2 2 2
? ? ? ?

Pa3zpaboTaem TabauIbl CTATUUECKOW MAapUIPYTU3ALMHK JIJIs MapiipyTuzaTopa M1.

Taoauna 10
Mertpuka
Ne mozcerr | Azpec cetu/macka Untepdeiic 103 (KOTMYEcTBO NPBDKKOB)

1 192.168.0.0/30 192.168.0.1 - -

2 192.168.0.4/30 192.168.0.9 192.168.0.10 1

3

11 192.168.0.32/28 192.168.0.1 192.168.0.2 1

12 2 ? ? ?
21 2 ? ? ?
22 ? ? ? ?




Inro3 o
YMOJTYAHUIO

?‘?‘?‘?

Pazpabotaem komanjHbIi (aitsn juist 100aBIEHUSI CTATUYECKUX 3amucedl B TaOJIHILYy
MapuipyTusanuu. Jis 3Toro 6yzeM UCroib30BaTh KOMaHIy route.

Heobxoaumo nanee pazpaboTaTh A KaXKJOT0 MApUIPyTU3aTOpa KOMAaHAHBIN (ain s
CO3/IaHUsI CTATHYECKOHN TaOIUIIBI MapIIPyTU3AIIUH.

3aaHue HA BBINIOJIHEHHE JIA00OPATOPHOH PadoOTHI
PazpabGoTtath TaOmuibl CTAaTUYECKOM MAapUIPyTU3allMM Ha MapUIpyTU3aTopax W
onpenenuTh crarnueckue [P aapeca ¢ mMackamMu B BBIYMCIUTENBHOM CETH I BCEX Y3JI0B
CKC, pazpaborannoii B maboparopHoii padore Nel.
B paboTte BBITIOTHUTD CAEAYIOUIUE YCIOBUSL:
. Cuutarh, YTO Ha KAXKJOM ATAXKE CTOST MAPIIPYTU3ATOPHI.
. Ha cerp BeimeneH nuamnas3on agpecos Murtepner kiracca C — 192.168.0.0.
- IIpm HEexBaTKe agpecoB UCIIOIB30BATh pe3epBHbIN auamna3zoH 192.168.1.0.
. KomuyecTBO anapecoB Ha TMOACETh C IOMOIIBI0O MAacCKU YMEHBIIAETCS J0
MUHHUMaJIbHO BO3MOKHOI'O 3HAYEHUS.
s B KaXXI0M cerMeHTe onpeieauTh U3 0 YMOIYaHUIO.
- Jus  Kaxmoro - MapuipyTuzaropa = COCTaBUTh ~ CTaTHYECKHME  TaOIMIIbI
MapuIpyTHU3aLHH.

TpedoBanus k opopMiIeHUIO 0TUYETA

B otyet no naGopaTopHoit paboTe BKIIOUUTH KPATKOE U3TI0KEHUE TTOPSAKA BBHITTOJTHCHHUS
nabopaTopHOil pabOThl M BBIBOJBI IO TOJYYCHHBIM pe3yibraraM. OTopaBuTh OTYET Ha
AJIEKTPOHHBIN ajapec a@tltsu.ru.

Kpurepun onenkmn:
- OLIGHKA «3aUTEHO)» BBICTABIISIETCS CTYACHTY, €cli 0(hopMIIeH OTUET 1O JIabopaTopHOH padoTe;
- OLICHKA «HE 3a4TE€HO» BBICTABIIETCS CTYJECHTY, €CJIM HET 0TYETa 1O 1abopaTopHOi padore.



7.3. OneHo4Hble cpeacTBa A NMPOMEKYTOYHOH ATTeCTAllMM IO WTOraM OCBOCHMA
AUCHHUILIMHBI

7.3.1. Bonnpocbl K NIPOMEKYTOYHOM aTTecTaluu

CemecTtp 5
No /it Bormpocs! k 3x3aMeny

1. [TosiBnenue MutepHeT u ero Biausinue Ha ceTu. CocTaBHbIE CETH.

2. O6wenaéHABIC ceTh. CepBrchl Web 2.0.

3. Bimsiare pa3BuTHs KOMIBIOTEPHOW TEXHUKH U CETEW HA pa3BUTHE CPEJICTB
TEJIEKOMMYHHKAIUH.

4. WNudopmannonnoe npoctpanctBo. MHpopmannonHoe o01iecTso.

3. Wctopus pa3zButus BeiuuciutelbHbix cucteM. RISC- u CISC-apxurekTypa.

6. [ToTokoBeie u mapamienbabie OBM. Ob6mauHbIe BBIYUCICHHUS U CEPBHUCHI.

7. Knaccugukaius BBIYMCIUTENBHBIX CHCTEM MapauieabHoit 0opadotku (SISD, SIMD,
MIMD, MISD).

8. Konsetiepsl. Kam-namsrs.

9. MynbTUIIPOIIECCOPHBIE CUCTEMBI OOIIETO0 Ha3HAYSHUSI.

10. Apxurexkrypa MIMD-cuctemsl ¢ UMA, NUMA, ccNUMA. Muorosinepasie BC.

11. Tomnosiornss KOMMYHHUKAIIMOHHBIX CETEN MYJIbTHIIPOLIECCOPHBIX CUCTEM.

12. CoBpemennblie cynepkomnbioTepsl 1 BC. [IpuMenenne nx B conpaibHON cdepe.

13. HcTopus pa3Butus TenekoMMmyHuKanuid. Kimaccudukamnms cucrem
TEJICeKOMMYHUKALUH.

14. Tenedonnas cBsi3b. ctopuueckuii 0630p. CotoBas TenedoHwus.

15. CpencrtBa HaBuranuu. CIiyTHUKOBAs ¥ paquocBsa3b. [I[puMeHeHre 3TuX CpesicTB B

COBPEMEHHBIX KOMITBIOTEPHBIX CETSX U TEXHOJIOTHUSX.
16. [Iporokonst HTTP u WWW. Beemupnast maytunaa. Web-apxuTekTypa.

17. Hasnauenne web-cepBepa u web-knuenTa. [Ipumepsl peanuzaimid.

18. ['uneprexcToBblie si3b1ku U TexHOoJoruu (HTML u XML).

19. Co3nanue u pa3MelnieHne web-cTpaHuIlbl.

20. 00630p WAN-texnomnoruii. Kimaccudukanms. CpaBaenue texaonoruit. Mcropust
pa3BuTHsl. IlepcnekTuBbI.

21. MogaeMbl 1 KOMMYTaTOpbI TII00aIbHBIX ceTeil. O0MacTH X MPUMEHEHHs U QYHKIINH.
CraHziapTHbIE CXEMBI.

22. MapupyTuzatopsl, HUII03bl U OpanaMayspbl. [IpuHiuns paboTsl 1 GyHKIUU. CXeMbl
COEJIMHEHMUSL.

23. Commxenue LAN- u WAN-TeXHOJIOTHH.

24. [lepcnieKTHBBI Pa3BUTUSL KOMIIBIOTEPHBIX CETEH M BHIUMCIUTEIEHBIX CUCTEM.

25. IIpoBosHas u GecripoBOiHAs CBsI3b. 3aKpbITasi M OTKPbITAs Cpea Nepeadu JaHHbIX.
[IpenmyiiecTBa U HEIOCTATKU. TE€XHOJIOTHH.

26. IudpoBsie kKaHaIBI CBA3M U MPUHLIUIBI X paboThl. KoMMyHHKallMOHHOE
obopyaoBanue. Lludpossie cetu cBsizu. CXeMbI TOCTPOCHUSI.

27. Ceresbie OC u ux npotokonsl. Ctexu npoTokosnos pazHeix OC. IlepciekTuBsl
pa3BUTHS.

28. OC moOmIpHBIX 1aThopm. O630p.

29. Kommynukanmonnoe o6opynoanue 6ecripoBoanbix WAN-cereit. TexHomoruu.

[lepcnieKTUBBI pa3BUTHSL.

30. becnpoBogusie LAN (IEEE 802.11, 802.16). Texnonoruu. O6opyaoBaHHeE.
[IepcieKTUBBI pa3BUTHSL.

31. OrnpenienieHUe CETEBBIX NapaMeTpoB KoMIbioTepa. JIoOMEHBI.




32. Ciyx6a DNS. TIporokon DHCP.

33. OnpeneneHyue NyTH 10 TOYKUA HazHauyeHus. KomMmyTanus u MapuipyTusanus.

34. Mapmpytuzaiust TCP/IP.

35. [Tporokon RIP. Jlaunnas mapupytuzauus (OSPF).

36. [Iporokosnibl BHemHeH mMapuipytuzanuu BGP u EGP.

37. ["apanTHpoBaHHas M HETapaHTUPOBaHHAs JOCTaBKa coolrieHuii B IP-ceTsx.

38. [Tporokonsl TCP-ypoBHs.

39. CepBuchl npukiagHoro ypoBHs. Ciyx0a TenekoH(pepeHIHd, (OpPYyMbI MPSIMOTO
00IIIeHUs, UHTEPHET-TeJIeOHMS.

40. [IpoTokon guHamudeckoro pacnpeneneHus agpecos DHCP.

41. [IpoTokon ynpasnenus cetbio SNMP.

42. [Tonnepxka CITYKOBI HoBocter ~ NNTP, IRC-cityx0p51, IRQ-cmy>x081,
TeJIEKOH(EepeHIUH.

43. WuTepuer-Tenedonus.

44, [Touckossie cuctemsl cetu MuTeprer. HacTpoiika u pabora ¢ Humu. Web-moprai.

45. Pabota ¢ snexrponnoii nmouroi. IIporokoasr UUCP, SMTP. Anpecarusi B mO4TOBBIX
cuctemax. Ocobennoctu padotel B ceTsix UNIX u Windows.

46. [ToutoBbie cepBepsl W uX Hactpoika. [Iporpamma Sendmail. Kommonent MAPI.
[Iporokon POP3.

47. ®opmatel nouroBoro coodmienuss. RFC-822, MIME. OrnpaBka 351€KTpOHHOTO
MMChMA C BJIO)KEHHEM.

48. Pabora c¢ mporokonom IMAP4. Cepsep IMAP u ero Bo3moxsoctu. bopnba co
CIIaMOM U BUPYCaMH.

49. O630p mouroBsix KiaueHToB (MsfOutlook, The Bat! u np.). I'pynmnoBas pacchuika.
Bbopnba co cnaMoM U BUpYCaMHU.

50. Ornenka yrpo3 6e3omacHocTu. [lonuTrka 6e30macHOCTH. 3aluTa CeTH. AMIMapaTHBIE
CpenCTBa.

51. Cucrembl mmmdpoBanus. Kpunrocuctemsl.

52. ITpoTokossl 6e3omacHocTi MHTEpHETA.

53. CoBpeMeHHbIE CpelICTBA HACHTU(DUKAIMH U Ay TeHTH()UKAITIH.

54. Texunomorus B-ISDN (ATM) - Ha3HaueHue, JOCTOMHCTBA U  HEJOCTaTKU.
O06opyAOBaHHE W CXEMBI.

55. Crannaptel ontuyeckux cereit SONET-OC. OGopynoBanue u cxembl. JloCTOMHCTBA U
HEJOCTaTKH.

56. CryTHMKOBBIE TEXHOJIOTUU U KOCMHUECKas CBsI3b CHUCTEMBI I€ONO3UIIMOHUPOBAHMUS.

57. CBs13b ¢ r1o0anbHbIMH TeNeoHHbIMU cucTeMaMu. Cetb 3G.

58. Boigenennsle auauu U TexHosoruu XxDSL. O6opynoBanue U cxemsl. llepcriekTuBEI.

59. Opranu3zaiusi B3auMOJICHCTBUS IPOBOJHBIX U OECIPOBOJHBIX CETEH U TEXHOJOTHUH.
Bnusinue coroBoii cBsisu Ha WLAN.

60. [lepciekTBBI pa3BUTHA TeJIEKOMMYHHUKalMii u cereii OBM. Ilpumenenue »Tux
CPEJICTB B 3aJja4aX COIUAIBHOU CEPHI.

61. Komnonentsl cetu. OkoHeuHble ycTpoiicTBa. [IpoMexyToOUHbIE CETEBBIE YCTPONCTBA.
Cpena nepenaun. CereBble 0003HaueHus. Cxemsl Tononoruu. [lpencrasnenue n
(YHKIIMH KOMIIOHEHTOB CETH.

62. Ceru LAN u WAN. Tunsi cereil. Jlokanbuble ceTu. [ 1o0anbHbIE CETH.

63. Cetu Unrepuer, UuTpaneT u DkcTpaHerT.

64. [Tonkmouenue k MuTepHery. Texnonoruu nocrymna B Marepuer. [loakimrouenue k
Wurepuer aiis noma u Heboubmoro oduca. [logkmodenne k UHTEpHET IS
npeanpustuid. Packet Tracer.

65. MynbTHCEpBUCHBIE CETH. TpaulIMOHHBIE OTJICJIbHBIE CETH.

66. Hanéxnas cetb. CereBas apxutekTypa. OTKa30ycToiH4nBOCTh. MacuTabupyeMocTh.




KauecTtBo 00cnmyxuBaHus. be3omacHOCTb.

67. Tenaenmnuu pa3zsutus cereir. CopmecTtHas pabota uepe3 MaTepHer. Bumeocssisb.
OO6nayHbple BEIYUCIICHUS.

68. CereBble TEXHOJOTUH 7S 1oMa. TeXHOIOrHYeCKUe TeHACHIIUN B JOMAITHUX CETSIX.
Opranu3zaius CeTH 10 JIMHUAM JIEKTPONUTaHUA. becripoBOAHON MHUPOKOIOIOCHBIN
JOCTYTI.

69. CereBas apxutektypa Cisco. CCNA.

70. Cisco IOS. Onepannonnsie cuctembl. Haznauenue OC.

7.3.2. Kputepuu U HOPMbI OLIEHKH

dopma
NpOBeeHUA
Cemectp . Kpurtepuu u HOpMbI OlleHKH

MPOMeKYTOYHOM

aTTecTaluu
DKk3aMeH (1o Crynent Habpan ot 80 mo 100
HaKOINUTEIbHOMY «OTJINYHO 0aJIOB 110 HAKOIUTEIbHOMY
pENTHUHTY) PEUTHUHTY.

«Xopouio»

Crynaent nabpan ot 60 1o 79
0aJJIOB IO HAaKOIUTEIBHOMY
pPEUTHHTY.

«YAOBJICTBOPUTCIIBHO»

Crynent Habpan ot 40 no 59
0aJIoB MO HAKOMUTEILHOMY
PEUTHHTY.

«HCYOOBJICTBOPUTCIILHO»

Crynent Habpai 39 uinm MeHee
0aJIOB [0 HAKOMUTEIbHOMY
PEUTHHTY.




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yaeOHHMK, ydeOHOE

KoJsmuecTBO B

HAYYHOI
Ne nocoodoue, yueoHoO-
ABTOpBI, COCTABUTEIN 3arsiiaBue (3aroJji0BoK) Tox u3nanus OudamoTexe /
n/n MeTOauYecKoe Imocooue,
HanmenoBanue
NPaKTHKYM, Jp.) 3EC
1 Tenraiikun E.A. [IpoekTupoBanue ceTeBoOn VYuyebHoe nmocobue 2020 9bC
uHppacTpykTypsl. Opranuszanus, «JIaHb»
HPUHIMIIBI TOCTPOEHUS U
(YHKIIMOHUPOBAHUS KOMITBIOTEPHBIX CETEH.
JlaGopaTopHbIe pabOTHI
2 | demunos JIL.H. OCHOBBI 3KCIUTyaTallul KOMITBIOTEPHBIX VY4eOHuk 2019 9BC
ceTe «IPRBooks»

8.2. lonostHUTEILHAS JIUTEPATypPa

Tun (y4eOHHMK, ydeOHOE

KoandecTBo B
HAYYHOU

Ne nocooue, yueoHo-
u/n ABTOpPBI, COCTABUTEH 3aryaBue (3aroJioBoK) METOHUECKOe TOCOHe, I'og n3panus onoamoreke /
npaKTHKYM, 1p.) HaumeHnoBanue
IBC
1 M.IO. Ceprees, KomnbroTepHsie cetu [IpakTukym 2019 9bC
T.N. Cepreesa, «IPRBooks»
C.A. OneitHuKoBa
2 | Kosran H.M. KowmnetorepHslie cetu VY4aebHoe mocobue 2019 9BC
«IPRBooks»
3 | bepnmun A.H. TenexkoMMyHHUKAIIMOHHBIE CETH U Y4eOHoe mocobue 2020 9BC
YCTPOWCTBA «IPRBooks»
4 | 3aumka A.A. JlokanbpHBIE CETU U UHTEPHET VYuebHoe nmocobue 2020 9BC

«IPRBooks»




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX

CHUCTEM

— @enepanbHblil mopran «Poccuiickoe obpazoBanuey» http://edu.ru/
— O6pa3oBanue u Hayka : KypHan https://www.edscience.ru/jour
— EDUTAINME - Oynymee o0pa3oBaHuss W TEXHOJOTMH, KOTOPbIE €ro MEHSIOT

http://www.edutainme.ru/about/

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

Haumenosanue I10O

PexBU3UTHI 10r0OBOpPa
(naTa, HOMep, CPOK JielicTBHUS)

1 Windows XP

Horosop Ne 690 ot 19.05.2015r., cpok
JIeUCTBUSI — OECCPOUYHO

2 Microsoft Office Standart

Horosop Ne 690 ot 19.05.2015r., cpok
nectBus — O6eccpouno; orosop Ne 727
or 20.07.2016r., cpox pgeHcTBUS —

OecCpoYHO
3 Canonical Ltd Ubuntu Bepcus 14.04 JInuensus GNU GPL
4 | npoext Debian Debian GNU/Linux JInuensus GNU GPL
Bepcus 8
5 | Ilpoekt Fedora Fedora Bepcust 23 Jlunensust GNU GPL

8.5. Onucanue MaTepualIbHO-TEXHUYECKOl 0a3bl, HEOOXOAMMON /ISl OCYLEeCTBICHUSA

00pa30BaTeILHOTO MPOIlecca Mo JUCIUTIIHHE

HanMeHoBaHHe 000py10BAHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00PaTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB IJIsl IPOBEACHUS

n/n | NpakTU4eCcKUX U Ja00pPaTOPHbIX 3aHATHH,
MOMeIeHU /151 CAMOCTOATEIbHOMI

padoThl 00yYaImuxcs (HoMep ayaAuTOPUH)

Ilepeyennb 0CHOBHOIO 000py/A0BaHHUSA

AynuTtopus BeO-KOH(pEpEHITHIA.

VYuebHasg  ayauTopus AN IPOBEAEHUS
3aHATUH  JIGKIIMOHHOrO  TuUma. YyeOHas
ayIuTOpusl  JUIL  IPOBEIEHUS  3aHATHU
CEMHHAPCKOIo TUMa. Y4eOHas ay IuTopus AJis
1 | KypcoBOro mpOEKTHUPOBAHUS (BBIMOJIHEHUS
KypcOBbIX pa0oT). YueOHasi ayauTopus Uis
IIPOBEJEHUS TPYIIIOBBIX M MHAWBUAYaJIBHBIX
KOHCYNbTallMi  YueOHast ayAuTopus IS
IIPOBEJICHUS 3aHATUN TEKYLIET0 KOHTPOJIA U
npoMexyTouHoi arrectanu. (YJIK-807)

OkpaH TEJICBU3UOHHBIN, HIUPMBI,
IIPOKEKTOP Ha IITaTUBE. CTOJ
IIPETO1aBaATEIbCKUH, CTYJIbS
IIPENOAABATEIbCKHUE. Tpancnapant-

nepeTsiKKa, CUCTEMHBIN OJIOK.

Komnbrorepnsiii  knacc. Ilomemenue s
CaMOCTOSATEIIbHON paboTHI. VYyebnast
ayIuTOpHUsl ANl TOPOBENCHUS  3aHATUH
CEMHHApPCKOro TUMa. Y4yeOHas ayiuTopus 1Jis
KypCOBOTO TPOEKTHPOBAHUS  (BBITOJHEHHUS
KypCOBBIX paboT). YueOHas ayauTopus i
MIPOBEACHUS TPYNIOBBIX U MHAMBUAYAJIbHBIX
KOHCyJbTallMi. Yd4eOHass ayautopust s
MPOBEACHUS 3aHATUN TEKYLIEro KOHTPOJIS U
npoMexyTouHoi arrectaruu. (I'-401)

Cronsl YYEHUYECKUE, CTYJIbS
yuennyeckue, I[IK ¢ BbIXOgOM B ceTh
WNurepHer.
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