MMUHUCTEPCTBO CeJIbLCKOro xo3sicTBa Poccuiickon @eaepaunu
DenepajbHOE rOCyIaPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUEe
BbICIIEro 00pa3oBaHus «JlarecTaHCKkMid rocy1apCTBEHHbIA arpapHbIii
yHuBepcuretr umenn M.M. JI:xxamOy1aToBay

ArpapHO-3KOHOMHUYECKHUH TEXHUKYM

MeToauueckue yKa3aHusi K NPAKTUYECKUM 3aHATUAM
U CaMOCTOSITeJIbHOM padoTe

OIl.11 KOMIIBIOTEPHBIE CETH

AJIA CIICIHMAJIBHOCTH

09.02.07 UndopmManmoHHbIe CHCTEMbI M IPOIPAMMHMPOBaHHE

MaxaukaJuaa 2023

[DOKYMEHT MOAMWUCAH
BNEKTPOHHOM MOANUCHIO

Ceprbukar: 29338D67E2D501448BECFOBABCEBECBA
Braenew; flxauGynatos 3aiiaun Marowenosis
HecTeutenen: ¢ 23.06.2023 Ao 15.09.2024




KOMHI)IOTeprIe CETH: MCTOJUMYCCKHEC YKa3aHUA K IIPAKTUYCCKUM 3aHATHAM
U CaMOCTOSITEIIbHOMN pa60Te JJIs1 06yqa101111/1xc51

cuenuairHoctu  09.02.07
NHdopmarimoHHbie CUCTEMBI U TPOTPaMMHUPOBaHUE.

[IpuBeneH TEOpEeTUUECKUH M MPAKTHYECKU Marepuas, HEOOXOAMMBIA IS
YCHEIIHOIO0 M3Y4YE€HUS JHUCLUIUIMHBI

((KOMHBIOTepHLIC cCCT», COACPIKaHNC
MPAKTUYECKUX U CAMOCTOSITEIIbHBIX 3aHSITUM.
COI'JTACOBAHO:
Hupextop ADT HOJIHUCH Maromenos JI.A.
Ono6peno na 3acenanuu IIK oOmenpodeccroHanbHbIX,
cnenuanbHbIX auciumine 10" mapta 2023 r., mpotokoin Ne 7
S 7’/,/;?‘/,4 "“‘//; Z
[Ipencenarens [TIIK ( Kacumosckas O.0..
(moamnuce)

(MHMLIMATBL, (haMUITHS)

COI'JIACOBAHO

Jlmpekrop Komnaunn Color- I'T, Murepuer

ooy rpemenns [/ 3 Canuxos A.b.
P AT U v
e e
gj ML : 3
{ o )35E)
2 |
\: 74
Ry Vi
Vo .,V’
< :



3

COLEPXXAHUE
[TPEIMCIIOBUE .........ooiiiiiieeeec e 2
[TpakTuueckoe 3anstue No 1. MoHTax KaOEIbHBIX CPEI .............. 3
[Ipaktrueckoe 3ansitre Ne 2. UTHCTpyMEHTBI TMAarHOCTHKH
1015 15 10)7 705 (01) oX:To3 ¥ 017456 14 o) 5 USRS 7
[IpakTrueckoe 3ansaTre Ne 3. YcTaHOBKA U HACTPOMKA CETEBBIX
AJTATITEPOB ...vvveeeeesunreeeaessasssereaesaasssseaassaassseeaeessansssseaeeaassseeeaesannnsneasessnnes 10
[IpakTuueckoe 3ansitue Ne 4. [TocTpoeHUE CXEMBI CETH.............. 13
[IpakTuueckoe 3ansatue Ne . PacdeT IP ceTel .....ccceevvivienneennne, 17
[IpakTuueckoe 3ansatue Ne 6. [IpeoOpazoBanue aapecos............ 18

[MpakTrueckoe 3anatue Ne 7. Mapmpyrusanus B cetsx T P/IP 19

[IpakTuueckoe 3anstue Ne 8. I[TpoTokoIbl TUHAMUYECKON

MAPIIPYTUBALIMH ..evveeennveeeesuneeeessseeessnsseeesassseessassseessnsssessassesesasseessnneeens 23

COJIEPY)XAHUE CAMOCTOSTEJIBHOU PABOTHIL............... 28



HNPEIUCJ/IOBHUE

Heabio ocBoeHUs TUCHHUIUTMHBI « KOMIIBIOTEPHBIE CETH» SBIISICTCS
npuoOpeTeHrne oOy4YarolUMHUCSI 3HAHUN B 00JaCTH TEOPETHYECKHX OC-
HOB TIIOCTPOCHHMS W (QYHKIIMOHUPOBAHUS KOMIIBIOTEPHBIX CETCH,
npuoOpeTeHNE TMPAKTUYECKUX HABBIKOB MOHTa)ka W HACTPOMKH
aKTUBHOT'O M TTACCUBHOT'O CETEBOr0 00OPYI0BAHHS.

OCHOBHBIMHU 33JIa9aMU H3YUYCHHS TUCHUIUIMHBI «KoMIbIOTEpHEIS
CETH», SIBIISIIOTCS:

- H3y4YeHHEe MOJEJICH B3aUMOJCUCTBUS HHGOPMAIIMOHHBIX CUCTEM
94epes3 CeTh;

- O3HAKOMJICHHE CTYJCHTOB C TEXHOJOTHSIMH HWHTErpaIuu
JIOKAJIbHBIX CEeTEeH B II100AbHYIO ceTh VIHTEpHET M mepeayu JaHHBIX B
rI100aILHON CETH;

- HW3Yy4YeHHUe (YyHKIIMOHATBHBIX BO3MOXXHOCTEH
KOMMYHHUKAITMOHHOTO 000PYA0BaHMS M TEXHOJIOTHH MX peai3alliH;

- OBIIAJICHUC CPEJCTBAMH aHajn3a Tpaduka B CETIX M METOJIaMH
€r0 MUHUMHM3AIINH;

- OBIIAJICHUC OCHOBAaMH IIPOSKTUPOBAHHMS M MOJICIHPOBAHUS
JIOKAJIbHBIX CETEH.

Conepmam/le JAUCIHHUIIJIMHBI B COOTBETCTBHUH C y‘l66HbIM IJIAaHOM

B cooTBeTcTBUM C Yy4e€OHBIM IIJIAHOM M3YYEHHE JUCHUILIMHBI
«KoMmpIoTepHBIE CETH» MpPEeayCMaTpPUBAET MPOBEJACHUE JICKIIMOHHBIX,
NPAKTUYECKUX 3aHATHM M CaMOCTOSITEIbHOW padOThl OOYyYarOUIUMHUCS
OYHOU (POpMBI OOYyUECHUSI.

OOmiast TPyAOEMKOCTh JMCHUIUIMHBI COCTaBIsgAeT 62 dyaca.

[TpoMexyTOUHBIN KOHTPOJIb — AuddepeHITupoBaHHbIi 3a4ueT (4 ce-

MECTD).

Conep:kaHue NPaKTHYECKHUX 3aAHATHH

[Ipy m1OATOTOBKE K NPAKTUYECKUM 3aHATHUAM OOydYaromuecs
CaMOCTOATENIBHO M3YYalOT OCHOBHYIO M JOMNOJHUTEIBHYIO JINTEPATYPY,
TOTOBSIT KOHCIIEKTHI IO TEMaM, MPEIIOKEHHBIM MPENOIaBATEIIEM.

Ha mpakTuyeckux 3aHATUAX IPENOJaBaTelb  OCYIIECTBISET
KOHTPOJIb TMOATOTOBKM KayecTBa 3HAHUW OOy4Yarollerocsi, MCIHOJb3ys:
omnpoc, OOCYXXJIEHHE BOMPOCOB MO TeMaM H3y4YaeMOW IUCIUIUINHBI,
NVMCbMEHHBIA ONPOC MPU TEKYIIEM KOHTPOJIE U IPEAOCTABICHUE OTYETOB
0 MTPAKTUYECKUM 3aHSITHSM.
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IpakTnueckoe 3ansaTre Ne 1. MoHTaxk KadeJbHBIX Cpejl

[lenbto pabOTHI SABISETCS O3HAKOMIICHHE C KOHCTPYKTHUBHBIMU
AJIEMEHTaMU KaleJlel CBSI3M U COOTBETCTBYIOIIEH KaOeIbHOM apMaTypoi
U TpUOOPECTH TPAKTUYECKUE HABBIKM MO pa3jielke Kalemew.
Pe3ynbTaTroM mpakTUYECKOW pabOThl SIBISETCS OTYET, B KOTOPOM
JIOJDKHBI  OBITh  OTPAXKEHBI XOJ pPabOT W Ppe3yNbTaThl MPOBEPKU
paboTOCIIOCOOHOCTH MOATOTOBJICHHOTO Ka0ersl.

JInst BBITIOJHEHMST TIpakTH4YecKo paboTbl Ne 1 CcTyneHT AOJDKEH
WU3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNM Marepuai. Otder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

Ha3nayeHnue Ka0eJbHbBIX JJMHUMA H UX OCHOBHBIE 3JIEMEHTDI

JIist IpoIyKTUBHOM pabOThI OpraHu3aluii KOMIbIOTEPHI, TeIEPOHBI
u nepudepuiitnoe 000pyaOBaHUE OOBEIAUHSIOT B €IMHYI CETh. IJTO
NO3BOJISIET COBMECTHO MCIOJIb30BaTh JAHHBIE, NPUHTEPBI U JOCTYH K
ApyruM ceTsiM. bosbllioe BAMSIHUE HAa KA4€CTBO, CKOPOCTh M HAJIEKHOE
COEJIMHEHNE OKAa3bIBAET CETEBOE 000OPYJOBaHUE.

[Tpu co3ganum KaOenbHON CTPYKTYphl, HEOOXOJUMO YUUTHIBATH
COBMECTUMOCTbH BCEX €€ COCTABJISIOIINX.

OCHOBHBIMHU CTaHJAPTaMU IO KaOEIbHBIM CUCTEMAM SBJISIIOTCS

- Mexnynapoausiii cragmapT ISO/IEC 11801 Generic Cabling for
Customer Premises (www.iso.ch, www.iec.ch).

- Esponeiickuit crammapr EN 50173 Information technology—
Generic cabling systems

- Awmepukanckuii cranmapt ANSI/TIA/EIA 568-B Commercial
Building Telecommunication Cabling Standard (www.tiaonline.org,
WWW.eia.org)

CraHmapThl ONpENEsiOT cpely Mepeaadyu, mapameTpbl pa3beMOB,
JUHUA W KaHajla, B TOM 4YHCIE NPENEIbHO JTONYCTUMBIE JUJIMHBI,
TOTIOJIOTHIO U XapaKTEPUCTUKHU (PYHKIIMOHAIBHBIX 3JIEMEHTOB CUCTEMBI.

CtpykTypupoBaHHasi KaOellbHas CHCTEMa MPEACTaBIsET COOO0M
UEPApPXUUYECKYI0 KaOENbHYI Cpely TMepelayd dSJICKTPUUYECKUX WIIU
ONTUYECKUX CHUTHAJIOB B 3/1aHUM, PAa3JEIEHHYIO Ha CTPYKTYpHbIE
MNOJICUCTEMBI M COCTOSIIIYI0 M3 OJJIEMEHTOB — Kabeneil, pa3bEéMOB,
naHeseH, mKadoB U BCIIOMOTAaTEIbHOTO 000PYI0OBaHHUS.


http://www.iso.ch/
http://www.tiaonline.org/
http://www.tiaonline.org/

6

CereBoe o00OpylIOBaHHE, HE MOTPEOJAIONIEE AICKTPUUYECKYIO
SHEPTHIO, Ha3bIBaeTCs maccuBHbIM. K maccuBHOMY 0OOOpPYIOBaHHIO
OTHOCSITCS] PO3€TKH, KaOenb, BWIKH, MaTd-naHedd W T. M. OCHOBHBIMHU
KOMIIOHEHTa- MU SIBIIAIOTCS CETEBOW KalOenb M MOHTHpyeMas Ha HEM
BUJIKA.

CeTeBoil Ka0€JIb M BUJIKA

[Ipu MoHTaxke KaOeIbHOM CUCTEMbl HanbOOJEe YaCTO HCIOJb3YIOT
HEIKpAaHUPOBaHHYIO «BUTYIO mapy» kareropuid (UTP  cat). OH co-
CTOUT U3 HECKOJbKUX Map MEIHBIX MPOBOJIOB, MOKPBITHIX IIACTUKOBOM
000JI0YKOi1.

[IpoBoaa, cOCTaBISIIOIIME KAXAYIO Hapy, CKPY4YEHbI APYr BOKPYT
Apyra, 4uTo 00ecneurBaeT 3alUTy OT B3aMMHBIX HABOJIOK.

M3oisiius KaXa0ro MpoBOJia OKpaIlleHa B CBOM LIBET:

- 0eJI0-3€eJICHBII;

- 3CJICHBIN;

- 0eno-opaHXeBbI;

- OpaH>KEBbIU;

- 0eno-CUHUM;

- CUHUH;

- 0eN0-KOpUYHEBBIN;

- KOPUYHEBBIN. -

[IpoBoaa ¢ OAMHAKOBBIM LIBETOM COCTABJISIIOT 4 MaphI:

- OpaHXeBbIi / 0e10-0paHKEBHIN;

- 3eJIeHbIH / 0e10-3€NIEHBbIN;

- cuHunii / 6eno-CUHHUI;

-  KOPWYHEBBIN / OEI0-KOPUIHEBBIH.

JIist moAKiItoueHus Kabens «BUTas napa» UCIOIb3YIOTCS BUIIKU RJ-
4 , KOTOpblE MOHTHUPYIOTCS Ha KOHLAx kaOens. Buika umeer Bocemb
KOHTAaKTOB W MOHTUPYETCA Ha Kabelb MpU MOMOIIM CHEHUATBHOTO
UHCTPYMEHTA.

REPYAT 117, 112

KomMmyTanunonHnsblii kadeab

KommyTannoHnssiii kabenb win natd-kopa (oT aHri. atc cord
— COCJIMHUTENBHBIN IIHYP) NPEACTABIACT COOOM IIEKTPUUECKUN KaOelb
JUTS1 TOIKJTFOUEHUSL OJTHOTO JIEKTPUUYECKOTO YCTPOIMCTBA K APYTOMY.



7

MoxeT ObITh JI00BIX pa3MepoB, HA OJHOM WJIM O0OWX KOHIAX Ka-
OeJis MPUCYTCTBYIOT pa3beMbl (KOHHEKTOPHI).

[Tpumensrores s noakmoueHus 1K k po3erke, n1ByX KoMMyTa-
IIMOHHBIX TTAaHEJICH APYT K APYTY U TaK Jajee.

['maBHOE OTIMYME KOMMYTAIIMOHHOTO KaOess OT Kaldels BHYTpEH-
HEel TIPOKJIAIKH — HCII0JIH30BaHNE MHOTOKHIBHOTO IIPOBOAA IS KaXKI0-
ro M3 MPOBOJHHUKOB, BMECTO OJHOKHJIBLHOTO. DTO CHIDKACT IMepeaaTou-
HBIC XapaKTEPUCTUKU KabOelsi, HO TOBBIIIAET THOKOCTh M YMEHBIIIAET Pa-
auyc 6e30macHoro u3ruda mHypa.

MounTtax Buiaku RJ-45

Bunka RJ-4 moHTHpyeTcs OOXHMHBIM CIIOCOOOM C TOMOIIBIO
CIEIMAILHOTO O0XMMHOTO MHCTPYMEHTa B COOTBETCTBUH C OJHUM H3
cranaapToB T 68A nwiu T 68B.

[TpaBuia MOHTa)Ka OMPEAEISIOTCS THUIIOM TIPEIIOIaraeMoro co-
earHeHUs. Bo3MOXHBI /1Ba BapuaHTa:

- KOMIIBIOTEp COEIMHSCTCA C CETEBBIM KOHIeHTpaTopoMm ( ub)
I KOMMYTaTOpoM (SW tC ) HCIONB3ys «IPSMYIO» Pa3BOJKY KaOes
(ctangapt T 68B);

1 [ |6eno-opaHxeBbii Bbeno-opawxeswin | [ 1 14 ]
2 [ lopaHxeBbin opaHxesbit | [ 2
3 T |6eno-3enéHbiin Geno-zenénbimn | 1 3
4 I | cvHuin CvHWY | I 4
5 [ W 6eno-cuHuin Beno-cunun | T 5
6 1 3enéHbli 3enéHbit [ 1 @
7 [ W Geno-KopuiHeBbiN Beno-kopuyxessivi | Il Il 7
8 EEE <opvyHEeBbIn kopuqHessin | I 8

- COCIMHEHUE MEXJYy KOMMYTAaTOpAaMH WM KOHICHTPATOPAMHU,
Takhe Kak « Ub — ub», «swtc —swtc», « ub —swtc» IIPOU3BOJAT-
Csl C TIOMOINBIO Kalens ¢ «mepeBepHyToi» pa3Boakoi (U wim

rosso r). C oiHOM CTOPOHBI Kadejb pa3BOJAUTCS 10 cTaHaapty T 68 ,
a ¢ gpyroi o cranaapty [568B.
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B W 6eno-KopuyHeBbIi Heno-kopvyHesbii | [ Il Il 7

1 1 |6eno-opaHKesbit Geno-zenénem | 1 1 i
2 [ opaHxesbin 3enéHbimn | 1 2

3 T 6eno-3enéHuin Beno-opanxesbt | 1 3

4 | CHHUN cunm?; 4

5 [T W 6eno-cunui Beno-cunun | [T 5

6 T 3enéHsbiit opakxkeBbit | 1

7

8

I <OpUiHEeBbLIN kopuyHessin | I 8

KoHTpoJibHBIE BONPOCHI

1. Yto Takoe CTPYKTypUpOBaHHas KaOeibHas CUCTEMa, U KaKOBO
€€ Ha3HAuYcHUe?

2. Kakue 351eMeHTBhI OTHOCSTCS K KJIACCYy MAaCCUBHOTO CETEBOTO
o0opyaoBaHUs?

3. Kakue tumbl KaOeabHBIX CPea MOTYT MCIOJIb30BaThCA JJIs Tiepe-
nmaqy na"HHbIX B JIBC?

4. Yto onpeaensitot ctanaaptel T 68A u T 68B?

5. KakoBo Ha3HaUyeHUE MaT4Y-KOP/Aa U B YEM €r0 OTJIMUME OT Kabems
BHYTPEHHEU ITPOKIIATKH?

6. Uto ompenensitoT OCHOBHBIE CTaHIAPTHI MO KaOEIbHBIM CHUCTE-
Mam?



9

IIpakTuyeckoe 3ansaTue Ne 2. UHCTPYMEHTBI JUATHOCTUKH
Ka0eJbHOU HHPPACTPYKTYPbI

[enpto paboOTHI sIBISIETCA U3y4YeHUE PaOOThl yCTPOWCTB, MpeaHa-
3HAQYEHHBIX JJIsI JUArHOCTUKU KaOeiabHOM HHGpacTpyKTyphl. Pe3ynbra-
TOM TPAKTUYECKOM PadOTHI SABJISIETCS OTYET, B KOTOPOM JOJKHO OBITh
NPUBEJECHO OMHMCAaHWE MPHUHIKMMIA PabOThl MPUOOPa, BHIJAHHOTO JIJISl BbI-
MOJIHEHHUSI TPAKTUYECKON padOThl, U PE3YyJIbTATOB MPOBEACHHBIX C €r0
MTOMOILBIO U3MEPEHUM.

JI71s1 BBIMIOJIHEHMST MPAKTUYECKOW padoThl Ne 2 CTyIeHT AOJIKEH
U3YYUTh MPUBEICHHBIA HUXKE TEOpETUUECKU Marepuan. Otuer caaercs
B pacrieyaTtaHHOM U 3JeKTpoHHOM ((aitn Word) Buaax.

ObOopyaoBaHue 115l AMATHOCTUKH U cepTUdUKAIMH
Ka0eJbHBIX CHCTEM

K 06opyaoBaHuIO TaHHOTO KJacca OTHOCSATCSI CETEBbIE aHAIN3aTO-
pBI, IpUOOPHI I cepTudukanmu Kabesnei, KadeabHbIe CKaHEephl U Te-
crepbl. OCHOBHOM 3ajavel JJisd UX MPUMEHEHHUS SIBJISETCS MPOBEPKA I1€-
JIOCTHOCTA M KOPPEKTHOCTH IMOCJIENOBATEIIBHOCTH PACIIOJI0KEHUS IPO-
BOJTHUKOB B KAO€JIbHOM CETMEHTE.

CeTeBble aHAIU3ATOPbI

CeTreBble aHAIU3ATOPHI MPEJACTABIAIOT COOOM ATaJOHHBIC W3MEPH-
TeJIbHBIC WHCTPYMEHTHI JUIsI THArHOCTUKH M cepTudukaruu kadeneir u
KaOEIbHBIX CUCTEM.

CeTteBble aHAIM3aTOPHI COJIEP)KAT BBICOKOTOUHBIM YaCTOTHBIN Te-
HEpaTop M Y3KOIOJOCHBIM TpUeMHHUK. [lepenaBasi cCUTHAIBI Pa3IuIHBIX
4acTOT B IEPEAAOIIYIO IMapy W U3MEPSs CUTHA B IPUEMHOM T1ape, MOXK-
HO U3MEPHThH MEPEX0HOEC 3aTyXaHUue MexK Ty rmapamu. CeTeBble aHAIN3a-
TOPBI — ATO NMPEIU3HOHHBIC KPYITHOTa0apUTHBIE U JOPOTHE (CTOMMOCTBIO
oonee $20000) mpubopkl, IpeAHA3HAYCHHBIC JJIS WCIIOJIb30BaHUS B Jia-
OOpaTOPHBIX YCIOBUAX CIICIHAIIBHO O0YYCHHBIM TEXHUYSCKUM IepCOHA-
aom. ITo pe3ynbraram 3aMepoB Ha JaHHOM OOOpYIAOBaHWU MapTHH Kalde-
JI51 IPUCBANBACTCS Ta WUIM MHAS KaTETOPHSL.
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Ka0eabHble CKaHEPBI

JlaHHbIE TIPUOOPHI MO3BOJISIOT OMPEACIUTh JJIMHY KaOess, mepe-
XOJIHOE 3aTyXaHUE€ MEXIy IapamMu, HUMIEIAHC, IOCIEA0BATEIbHOCTh
PaCIONI0KEHHUS TPOBOJTHUKOB, YPOBEHB JIEKTPUUYECKUX IITYMOB U MIPOBE-
CTH OIICHKY TOJYYE€HHBIX pe3yJibTaToB. [leHa Ha 3Tu npubopsl BapbUpy-
ercs oT $1000 mo $3000. B oTimymne OT ceTeBBIX aHAIN3aTOPOB CKAHEPHI
MOT'YT OBITh UCIIOJB30BAaHbl HE TOJILKO CHEIUAIBHO OOYYEHHBIM TEXHU-
YECKUM TMEePCOHAJIOM, HO U PSAJIOBBIMU QJIMUHUCTPATOPAMU CETEH.

Jlns onpeneneHuss MECTOIMOJIOKEHHSI HEUCIPABHOCTU KaOEIbHOU
cucTtembl (0OpbIBa, KOPOTKOTO 3aMBIKaHUS, HEMPABWIHHO YCTAHOBJICH-
HOTO pa3zbeMa U T. [I.) UCTOJIb3YETCSI METOJl «KaOeIbHOTO pajapay, Wiu
Tm Doma Rf ctom try (TDR). CyTs 3TOro MeToga COCTOUT B TOM,
YTO CKaHEp M3JIy4aeT B KaOeidb KOPOTKUM AIECKTPUUECKUN HUMMYJIbC U
U3MEpPSeT BpEMs 3aJIEP>KKHU JI0 MPUXO0JIa OTPAKEHHOro curHana. Ilo mo-
JSIPHOCTUA OTPAXKEHHOTO MMITYJIbCa OMPEAENSIETCS XapaKTep MOBPEKIe-
HUA Kabens (KOpOTKOe 3aMbIKaHWE WM OOpbIB). B mpaBUJIBHO YCTaHOB-
JIECHHOM U MOJKJIIOUYEHHOM KaOesie OTpa)KeHHBIN UMITYJILC COBCEM OTCYT-
CTBYET.

TodyHOCTH HM3MEpEHUsI PACCTOSIHUS 3aBUCUT OT TOTO, HACKOJIBKO
TOYHO M3BECTHA CKOPOCTh PACIPOCTPAHEHUS AJIEKTPOMATHUTHBIX BOJH B
kabene. B paznuuHbix kabensx oHa OyaeT pasHoil. CKOpPOCTh pachpo-
CTpPaHEHHMS AJIEKTPOMArHUTHBIX BOJIH B KaOese (0OBIYHO 33/1a€TCSl B MPO-
IIEHTaX K CKOPOCTH CBeTa B BakyyMe). COBpeMEHHBIE CKaHephI coAepKaT
B ce0e 2JIEKTPOHHYIO TaOIUIly TaHHBIX ISl BCEX OCHOBHBIX THUIIOB KaOe-
Jiel W MO3BOJIAIOT MOJIb30BATENI0 YCTAHABIMBATH 3TU MapaMeTphbl caMo-
CTOSITEJIHHO TOCJIE MPeIBaPUTEILHON KaTUuOPOBKHU.

TecTepbl KadeJbHBIX CHCTEM

Tectepsl KaOenbHBIX CHUCTEM — HaWOOJee MPOCThIE U JCIICBBIC
npuOOpsl sl AUArHOCTHKU Kabess. OHM TMO3BOJIAIOT OMPEACIIUTh I1e-
JIOCTHOCTbH KaOeJIbHOTO CETMEHTA, OJTHAKO B OTJIMYHE OT KaOEJIbHBIX CKa-
HEpPOB, HE JAIOT OTBETAa Ha BOMPOC O TOM, B KAKOM MECTE MPOU3OIIEI
cOol1 (eciii TaKOBOM MMEET MECTO).

CylIecTBYIOT IieJible KJIAcChl CPEJICTB TECTUPOBAHUS KaOeJIbHBIX
CUCTEM, IOSBJICHHE KOTOPBIX CTaJ0 BO3MOXHBIM Ojarojaps HaJIMYHIO
YETKUX CTaHIapTOB Ha xapakrepuctuku kommoHeHTtoB (T1 /El 68), a
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TaK)Ke Ha MPOIEAYPhl U KPUTEPUH TECTUPOBAHUS KaOETbHbBIX JTUHUN
CKC (TSB-67).

bonbsmmHaCcTBO MOJenen BrinyckaeMbix TectepoB CKC npennasHa-
YEeHO JJI KOHTPOJIA KaOeabHbIX JUHUHN Kateropui 3, u E (ymydies-
Hasg KaTeropusi ) Ha OCHOBE BUTOM mapbl. OQHAKO IO CHX MOP MOXKHO
BCTPETUTH U TECTEPHI JIsl KOAKCUAIBHBIX KaOeeH.

KoHTpoJbHbIE BONPOCHI

1. Kakue Tunsl kabesnei Bbl 3HaeTe?

2. MakcumanbHas anuna kadens UTP. O0bsicHuTe NpUYUHy Orpa-
HUYEHHUS JJIMHBI KaOers.

3. Uem oTinm4uaeTcs npsMoit Kabeiab OT epeKPeIIeHHOT0?

4. KakuM cTangapToM ONpeAesieTcs MOPSI0K pa3BOJIKU MPOBOJIOB
1 pazbeMoB RJ-45?

5. Kakue Buabl 000pyA0BaHUs TUarHOCTUKH KabeapHOM nHbpa-
CTPYKTYPBI BbI 3HAeTE?

6. B uém otnnune kabenbHOro TecTepa OT KabeIbpHOTo cKaHepa?

[. Jlns yero mpuMeEHSIOTCS CETEBbIC aHAIN3aTOPHI?
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IIpakTuyeckoe 3ansitue Ne 3.
YcTaHOBKA M HACTPOIKA CeTEBBIX aJallTEPOB

[lenpto paOOTHI SBIAETCS HW3YUYEHHUE PA3HOBUIHOCTEH CETEBBIX
aJanTepoB, MPUOOPETEHUS] HABBIKOB MX YCTAHOBKU W KOH(UTYypUPOBa-
HUd. Pe3ylnbTaToM NpakTUYECKON palbOThI SBISETCS OTYET, B KOTOPOM
JOJKHBI OBITh OTPAKEHBI MapaMeTphbl HACTPOWKHU CETEBBIX aJIallTepPOB,
POJAEMOHCTPHUPOBaHa PabOTOCIIOCOOHOCTh CETH.

JI71s1 BBIMOJIHEHMST MPaKTUYECKOW padboThl Ne 3 CTYIEHT AOJKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKN Marepuai. Otder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

CeTteBble afanrepbl

Cetesbie amantepbl (CA) wim uHTepdericabie kapThl (NIC —
N twor | t rfac ard), cimyxaT s MOJKIIOYCHHS KOMITBIOTEPOB K
JIOKaJabHOU BeruncauTenbHou cetu (JIBO).

OcuHoBuble (yukiuu CA: opraHuzaius npuemMa/mepenadn JaHHbBIX
U3/B KOMITBIOTEP, COTJIACOBAaHWE CKOPOCTH Mpuema/mepeaadn uHpopma-
iy, GOpMUpPOBAHUE TAKETa JaHHBIX, HAKOIUICHHWE MAKETOB B MaMSITH
(Oyepuzamust), mapaaieabHO-TIOCIAEA0BATEIbHOE  IIPeoOpa3oBaHUE
(KOHBEPTUPOBAHUE), KOJIUPOBAHUE/IEKOJUPOBAHUE JTaHHBIX, IMPOBEpPKa
MPaBWIBHOCTH TI€pe/laud, YCTAHOBJIECHHUE COCAMHEHUS C TpeOyeMbIM
a0OHEHTOM CETH, OpraHu3alus COOCTBEHHO OOMEHa TaHHBIMU.

Kanaccudpukanusa cereBbIX a1aNTEPoOB

CeteBble aantepbl, Kak CJIOKHOE YCTPOMCTBO, KIACCU(PUIIUPYIOT-
Cs 110 HECKOJIBKUM MPU3HAKAM, B 3aBUCUMOCTH OT TOTO, KaKOW aCTEKT UX
pabOThl HHTEPECYET UCCIIEIOBATENS.

ITo cpene nepemaum JaHHBIX:

- MPOBOJHBIC (BUTas Mapa, KOAKCUaIbHBIN Kabeib, ONTOBOJIOKHO);

- OecmnpoBoauble (MH(ppakpacHas cBs3b, B U toot , W r ss
LAN).

[To BeimonHgemMbiM QpyHKIMSIM CA:

- peanusyromye QyHKIUU QU3NUIECKOT0 U KAaHAIBHOTO YPOBHEH.

Takue agantepsl, BHINOIHIEMbIE B BUJE UHTEPPEUCHBIX MIIAT, OT-
JUYAKOTCS TEXHUYECKOM MPOCTOTOM M HEBBICOKOM CTOMMOCTBIO. OHHM
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OPUMEHSIFOTCSL B CETSIX C MPOCTOM TOMOJIOTUEN, T/I€ MOYTH OTCYTCTBYET
HEO0OXOIUMOCTh BBITIOJIHEHUS TaKuX (YHKIIMH, KaK MapIIpyTU3anus na-
KETOB, (POpMUPOBAHKE U3 MOCTYMNAIOMINX MAKETOB COOOIIEHUM, COriaco-
BaHUE IPOTOKOJIOB PA3JIMYHBIX CETEU U JIp.

- peanu3ytoiye GyHKIMHU MEPBBIX YETHIPEX YPOBHEH 0a30BOM MO-
A B3aUMOACHCTBUSA OTKpHITHIX cucteM OSI  (Open  System
Interconnection) — ¢u3nyeckoro, KaHaJIbLHOrO, CETEBOTO U TPAHCIIOPTHO-
ro.

Otu apantepsl, kpome GyHkiuii CA nepBoil rpymiibl, MOTYT BbI-
NOJIHATH (DYHKIIUU MapUIPYTHU3aAllUU, PETPAHCISIUUA TaHHBIX, (HOPMUPO-
BaHUs TTAKETOB M3 IMEpelaBaeMOoro coodIieHus (mpu nepenaye), cOOpKu
MaKETOB B COOOIIEHUE (MPU MPUEME), COTIIACOBAHUS MPOTOKOJIOB Tepe-
a4 TaHHBIX PA3JIUYHBIX CETEU, COKpalllasi TAKUM 00pa3oM 3aTpaThl Bbl-
YUCJIUTEIbHBIX PECYPCOB LEHTPAIbHOrO mpoieccopa OBM Ha opranu-
3aI[M0 CETeBOro oOMeHa. TeXHUYEeCKH OHU MOTYT OBITh BBIMIOJHEHBI Ha
06a3e MHKPOITPOIIECCOPOB.

[To Tonosoruun JIBC agantepsl pa3nensioTcs Ha TPYINbI, MOAAEP-
AKUBaKOUMe paznuunbie Tononoruu JIBC:

- IIMHHYIO;

- KOJIBIIEBYIO;

- 3BE3/1000pa3HyIo;

- JIPEBOBUHYIO;

- KOMOWHHMPOBAHHYIO.

[To mpuHaIE)KHOCTH K TUITY KOMIIBIOTEPA:

- aJlanTtepsl sl KIMEHTCKUX KOMITbIOTEPOB;

- aJlanTepsl ISl CEPBEPOB.

B anganrtepax miisi KIMEHTCKUX KOMIIBIOTEPOB 3HAUMTEIbHAS YacCTh
paboThI TIO MpUEMY U Tepeaade COOOIIECHUN MepeKIaablBaeTCsl Ha Mpo-
rpaMMHOE o0OecrieueHue (JapaiiBep), BoinoiaHsemyto B OBM. Takoit anar-
TEp MPOILE U JEUIEBIIC, HO OH JIOMOJIHUTEIBHO 3arpy»KaeT HEeHTPAIbHbIN
poIleccCoOp KOMIMBbIOTEpa. AJAnTephl IS CEPBEPOB CHAOXKAIOTCSA COO-
CTBEHHBIMU MPOIECCOPAMHU, BHITIOJIHSIONIMMU BCIO HY>KHYIO padoTy.

OcHoBHbIE XxapakTepuCcTUKU CA:

YCTaHOBJICHHA MUKPOCXEMa KOHTpOJUIEpa (MUKPOYHUII);
pa3pAIHOCTh — UMeroTCs 8-, 16-, 32- u 64-0uTHBIE CeTeBbIE Kap-

ThI;

(ompenenseTcss MUKPOYUIIOM);
ckopocTh nepenaur — ot 10 mo 1000 Mowut/c;
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- THUIl TOJKJIOYAEMOT0 KA0EJsi — KOAKCHAIbHBIN KaOelnb TOJICTHIN
¥ TOHKHWW, HEAKPAHUPOBAHHAS BUTAs Iapa, BOJOKOHHO-ONTHYECKUN Ka-
OcJIb;

- TOJJEp)KMBAcMbIe CTaHAApPTHI Tiepenayn ngaHHbIXx — Ethernet,
IEEE 802.3, Token Ring, FDDI u . n.

CepBucHble QYHKIIMHU CETEBBIX 1aNTEPOB

BootRom — criennanbHasi MUKpOCXeMa, KOTOpasi O3BOJISIET MPOU3-
BOJIUTH 3arpy3ky OBM 1o cetu myTéM CKayMBaHHS U 3aITyCKa C BBIJAC-
JIECHHOTO CE€pBEpa MPEIBAPUTEIBHO MOJATOTOBICHHON KOMUU OINEPAI[UOH-
HOU CHUCTEMBI. TO €CTh, IPU COOTBETCTBYIOILIEN HACTPOUKE, KOMIIBIOTED
MOXKET paboTaTh BOOOIIE O€3 YCTPOMCTB BHEIIHEW NMaMsITH. 3arpy3Ka ye-
pe3 cetb HacTpauBaercs B BIOS DBM, kotopble mOANEpKUBAOT BO3-
MOYXHOCTb YAAJIEHHOMN 3arpy3KH.

Wa -0 -a — mo3BojisieT BKIIOYaTh YJAJEHHBIM KOMIBIOTEP Iy-
TEM MOJlaud CIeIUaIbHO (POpMUPYEMOI MOCIEAOBATEIbHOCTH MAaKETOB
Ha MAC-anpec cereBoro agantepa. [Ipu 3tom MmaTepuHckas miata 9BM
TaKXKe JOJKHA TOJICPKUBATHh JaHHYIO0 (QYHKIUIO (0OOBIYHO peann3yeTcs
B BUJIE OT/ICJILHOTO MOpTa paciupenusi). Eciau ceteBoit agantep BCTpoeH
B MAaTEPUHCKYIO IUIATy, TO BCE HEOOXOAMMBbIE KOMMYHHUKAIIUX UHTETPH-
POBaHbI B MATEPUHCKYIO IUIATY U OPT PACIIUPEHUS OTCYTCTBYET.

KoHTpoJibHBIE BONPOCHI

1. Jlnsa yero ciaykat ceTeBble aganTepbl?

2. Tlepeuncnute OCHOBHbBIC (DYHKIIMU CETEBOTrO a/IanTepa.

3. Ha xakux ypoBHsx mogenu OSI paboTatot cereBbie afantepbl?
4. Tlo kakuM IIpU3HAKaM MOTYT Pa3JIMuaThCs CETEBbIE aanTePhl?
5. Kak onpenenuts pusndeckuii (M ) agpec amanrtepa?
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IIpakTnueckoe 3ansitue Ne 4. IlocTpoenne cxeMbl ceTH

[enpto paboThl ABISETCS MOJTyYEeHHE Oa30BbI€ 3HAHUM U YMEHHM
IJIs paboThl ¢ mporpaMmoi SCO Pac t Trac r m mocTpoeHus B Heit
CXEeMbI ceTu. Pe3ybTaToM MpakTUYeCKOW paOOThI SBIISETCS OTYET, B KO-
TOPOM JIOJDKHBI OBITH MPHBEACHA CO3JaHHAs CXE€Ma CETU U MPOJAEMOH-
CTPUPOBaHBI PE3yJIbTAThl MPOBEPKHU €€ padOTOCTOCOOHOCTH.

JIisi BBITIOJHEHMST TpaKTHYECKOM padoThl Ne 4 CTyneHT AOJDKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNM Marepuai. Otder caaercs
B pacrieyaTtaHHOM U dJeKTpoHHOM (daitn Word) Buax.

Haszunauenue Cisco Packet Tracer

KondurypupoBanue mH()OPMAIMOHHBIX CETEM, UX HACTpOMKa SB-
JAIOTCS CIIOKHOM 3amaudei. SCO Pac t Trac r ( PT) nmo3Bonser nuMu-
TUPOBATh PabOTy PA3JIUYHBIX CETEBBIX YCTPOMCTB: MapIIPyTH3aTOPOB,
KOMMYTaTOPOB, TOYEK OECIPOBOJAHOTO JIOCTYIIA, MEPCOHATBHBIX KOMIIb-
I0OT€POB, CETEBBIX MPUHTEPOB, [P-TenedponoB u T. 1. Pabota ¢ mHTEpak-
TUBHBIM CHUMYJISITOPOM JaeT BeChbMa MPaBIONOJ00HOE OIIYIICHUE
HACTPOUKHU PEATbHOM CETH, COCTOSIIEN U3 JIECATKOB WU JIa)KE COTEH
YCTPOUCTB.

biaromapst Bo3moxknoctu Busyanuszanuu B CPT moxeTr orciienuthb
MIEPEMEIIEHUE JTAHHBIX MO CETH, MOSBJICHUE U U3MEHECHUE MapameTpoB
IP-ntakeToB pu NMpox0kKAECHUU JaHHBIX YEPE3 CETEBBIE YCTPOIMCTBA, CKO-
pocTh U TyTH nepemenienus [P-maketoB. AHanu3 COOBITHUM, TTPOUCXO-
JSIIAX B CETU, MO3BOJIAECT MOHSATh MEXaHU3M €€ PadOThl U OOHAPYKHUTH
HEUCIIPABHOCTU. TIOMOWIBKO sco Pac t Trac r MOXHO CUMYJIMPO-
BaTh MOCTPOCHUE HE TOJIBKO JIOTUYECKOM, HO U (PU3NUECKON MOJEIHU Ce-
T U, CIEIOBATEIbHO, MOIy4YaTh HABBIKA MPOEKTUpPOBaHUA. CXemy ceTu
MOXHO HAJIO)KUTh HA YEPTE)K PEATbHO CYIIECTBYIOILLETO 3JaHUS WU J1a-
K€ TOpOoJia U CIPOSKTUPOBATH BCIO €ro KaOEIbHYI0 MPOBOJKY, pa3Me-
CTUTh YCTPOMCTBA B TEX WJIH UHBIX 3IAHUSAX U MMOMEMICHUAX C YYETOM
(bU3UYECKUX OTrpaHUYCHHH, TAKUX KaK JJIMHA U TUI MPOKIaAbIBAEMOTO
Ka0eJIst UM panyC 30HBI TOKPHITHUS OECITPOBOIHOM CETH.

Ocnosbl padoTtsl B Cisco Packet Tracer

Buemnuii Bug unTepderica nporpaMmbl MPEACTaBICH HAa PUCYHKE.
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Puc. 1. Uutepdetic CPT

HuTepdeiic cocTOUT U3 CIeAYIONINX YaCTeH:
1. Ob6nacth MOCTPOCHUS JTOTUYECKOU JUArPaMMBbI CETH.
2. O6nacTh BbIOOpa 000PYI0OBaHHUS.
3. KnHomnku ynpapieHus 00beKTaMu JOTUYECKOU CXEMBI.
4. IHCTpyMEHT IJi1 BHU3YyaJbHOIO MOJECITMPOBAHUSI MOTOKOB JIaH-
HBIX.
O0opyaoBaHue NOAPA3AEISIETCS Ha KIACCHI:
Poyrepsl.
CButun.
Xaosl.
VYerpoiicTBa 6eClipoOBOHON CBSI3H.
CoenuHurenu.
OKOHEYHBIE YCTPOUCTBA.
PoyTtepsbl, cBUTYM, Xalbl MpejiaratoT BEIOOP TOTOBOTO 000PY/10Ba-
Hus pupmel IS O.
CoennHUTENN NOAPA3AEIAOTCS HA!
1. ABroMaTuuyeckui.
2. IlpsMoit maT4-Kop/I.
3. KpoccoBebrit maT4-Kop/.

o0k wWwhE
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4. KoHconbHBIN KaOeb.

5. OnTuyeckuii kKabeb.

6. TenepoHHBII.

OKOHEYHBIC YCTPOMCTBA ACIIATCS Ha:

1. O6brunas padouas cranmus (G rcP ).
2. Hoytoyk (G rc ato).

3. Cepgep.

4. Tlpunrep.

Pexxumbl padotsl Cisco Packet Tracer

PaGoTa ¢ mporpammMoii BeaeTcsa B ABYyX pexxkumax. Pexxum peanabHO-
ro BPEMEHHM MO3BOJIAET pa3MelIaTh 000pya0BaHue, KOHPUTYpUPOBATH U
KOMMYTHUPOBATh €ro. B 3ToM pexxuMe He BUAHO, KAKME MAKEThI MepemMe-
MIAIOTCA MO CeTH. PeXUM CUMYJISIIUM MO3BOJISET HAOIIOIATh 3a JABUKE-
HUEM CETEBBIX MAKETOB, HAOJIIOAATH 33 UX MapaMETPAMHU.

Jl1st Toro, 4ToObI TOMECTUTh KaKoe-TM00 000py/I0BaHUE Ha JIOTHU-
YECKYI0 CXEMY, JIOCTaTOYHO BBHIOpPATh €ro THUI U IIEJIKHYTh MBIIIKOW B
oOnactu Jioruueckoi cxemsl. [Ipu menyke Ha MUKTOrpaMMy 000Opy10Ba-
HUS TIOSIBJISIETCS OKHO, MO3BOJISIIOIIEE PEIaKTUPOBATh CBOMCTBA JAHHOTO
00bekTa. OKHO (PUCYHOK) COCTOUT M3 HECKOJIBKUX BKJIAJIOK:

* Physical — korduryprupoBanue 000py 0BaHuS;

* Config — xoHpuTryprpoBaHue MPOrpaMMHON YacTH;

* Apyrue 3aKkjaajiKy, 3aBUCAIINE OT TUIIAa 000PY0BAHUS.

B 3aknanke koH(GUTyprpoBaHUS 000PYIOBAHUS MOXKHO €T0 BKIIIO-
4yaTh, BBIKJIIOUATh, JOOABIISTh pa3Hble MOAYJIM (s paboyeld CTaHLMU —
CETEBBIC KapThl, ISl CETEBOr0 000OPY/I0BAaHUS — CETEBbIE MOAYJIH, B T. Y.
MOJYJIM ONITUYECKOMN CBSA3M), MOJAKIIOYATH JIOMOJIHUTENIbHBIE YCTPONCTBA
(HayIIHUKH, MUKPO(OH, U T. 1I.).

Jlnst paboueld cTaHIMU, HOYTOYKa U CE€pBEpa BO3MOXKHA padoTa C
BUPTYaJbHBIM Pa0OYUM CTOJIOM JaHHBIX KOMIIBIOTEPOB — 3aKJIaJIKa
«Desktop».



18
¥ ——— e

Physica  Config = Desktop i Software/Services

MOOUIES . - Physical Devica View

Lo Liorge: WHtF N Zoom in Griginal Size Zoom Out
PLROST-NM-14M -
FrHOGT-NR-ACE
meseicn_ | IIEEEEE
PTACST- NN ACSE P
L PTHGSTHNM LFFE =
PIHOST v 3FGE

L PEHOST NI
L PR-HOST-HM-1W-A

ET-HEADEMONE

| FRMICROPHONE

PT.CANERA
IS 6 HARD-ORIVE

SO SN S

Customzo Customoa |
Tcon iy \ Icon m !
Logical View A,

. Physical View P — v
Adding Modules: Drag the module to an svalabie siot on the I
evics
Removing Modules: Orag the moduls Fom the device to the

moduds hist

Puc. 2. KondurypupoBanue paboyeii cTaHIIUU
KoHTpoJ/ibHBIEC BONIPOCHI

1. 3aueM UCMONB3YIOTCS CPeabl UMUTAIIMOHHOTO MOJCIUPOBAHMUS
KOMITBIOTEPHBIX CETCH?

2. UeM otnuyaercs pexuMm pabodeit obnactu «Jlormueckuit» ot
«PUBAYECKUIN»?

3. Kakue sneMeHTHI MMEIOTCS B OCHOBHOM OKHe cpeanl Cisco
Packet Tracer?

4. Kakve BUABI yCTPOWCTB MO3BOJIIET McToib3oBaTh Cisco Packet
Tracer?

5. Kakum o00pa3oM MOXXHO TIPOM3BOJUTH KOH(MHUTYypUpOBaHHt
ycrpoiictB B Cisco Packet Tracer?

6. Kakue pexxumbl padoTtsl ipeaycmorpensl B Cisco Packet Tracer?
B yem ux otnmnune?
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IIpakTnueckoe 3ansaTue Ne 5. Pacuer IP cereit

[lenpto pabOTHI ABISETCS MPAKTUYECKUX HABBHIKOB B paboTe MO
OTPE/ICJICHUIO U pacueTy auana3zona [P-agpecoB, HEOOXOIUMOTO ISl T10-
CTPOCHHMS CETH 3aJaHHON KOH(Urypauuu. Pe3yabTaToM MNpakTHYECKOH
paboOTHI ABJSIETCS OTYET, B KOTOPOM JOJIKHBI OBITh MPUBEICHBI PE3yJib-
TaThl paCYETOB MOJCETEMN.

http://lib.kstu.kz:8300/tb/books/VMSS CHast%40m_2/lab_4.htm

Heo6xoauMo moA4epKHYTh, YTO CTUIMCTUKA W MOHATHOCTH MPO-
rpaMM TECHO CBSI3aHA U C Pa3MEPOM U CO CIOKHOCTBIO mporpamm. l1o-
ATOMY HE CJeayeT 3a0bIBaTh O HEKOTOPOW YCIOBHOCTHU TPYNIUPOBKHU
METPUK IIPOTPAMM.

KoHTpoJibHBIE BONPOCHI

1. JIyist 4ero pacCYUTHIBAIOTCSI METPUKHU CTUITUCTUKU?

2. Kakue MEeTpuKH CTUIMCTUKHU CYIIECTBYIOT?

3. Kak paccuuThIBaeTcsi OIlEHKAa YpPOBHS KOMMEHTHUPOBAHHOCTHU
IpOTrpaMMBbI?

4. Kakoil ypoBE€Hb KOMMEHTHUPOBAHHOCTU CYHUTACTCS HOpPMalib-
HBIM?
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IIpakTuyeckoe 3ansitue Ne 6. [IpeoOpa3oBanue agpecon

[enpto paOOThI ABISETCS U3YYCHUE METPUK CTHUIIMCTHUKH KOMIIbIO-
TEPHBIX MporpamMM. Pe3ynbTaToM MpakTUUECKONW paOOTHI SIBISETCS OT-
4YeT, B KOTOPOM JIOJDKHBI OBITh MPHUBEICHBI METPUYECKHE MapameTphl
CTWINCTHUKHU.

Heob0xoaumMo MOIYEpKHYTh, YTO CTUJIMCTUKA U TOHSITHOCTH IIPO-
rpaMM TECHO CBSI3aHAa U C Pa3MEpPOM M CO CJIOKHOCThIO mporpamm. Ilo-
ATOMY HE CJeayeT 3a0bIBaTh O HEKOTOPOW YCIOBHOCTHU TPYNIUPOBKU
METPHUK ITPOTPAMM.

KoHTpoJbHBIE BONPOCHI

1. Jlyist 4ero pacCYUTHIBAKOTCS METPUKHU CTUIIUCTUKA?

2. Kakue MeTpuKH CTUINCTUKH CYIIECTBYIOT?

3. Kak paccuuThIBaeTcsi OIlEHKAa YpPOBHS KOMMEHTHUPOBAHHOCTHU
IpOTrpaMMBbI?

4. Kakoil ypoBe€Hb KOMMEHTUPOBAHHOCTU CYHUTACTCS HOpPMaJib-
HBIM?
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IIpakTHueckoe 3ansitue Ne 7. Mapmpyru3amnus B cetsix 1 CP/IP

[enpto paOoOThI SABISAETCS M3Y4YEHHUE MpoIecca Mepeadyu MaKeToB
MexXay pasznuuHbiMu IP cersimu. PesynbraTom mpakTudeckoil pabOThI
ABJISIETCS. OTYET, B KOTOPOM JIOJKHBI OBITh MPUBEACHBI MPUMEPHI
YCIENIHOTO MPOXOXKICHUS MAKETOB YE€PE3 HECKOJIBLKO CMEXHBIX [P-ceTei
B ceTeBoM smyJrsitope Cisco Packet Tracer.

JIisi BBITIOJTHEHMST TPAKTUYECKOM padoThl Ne 7 CTyAEHT AOJDKEH
WU3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKNU Marepuai. OTder caaercs
B pacrieyaTaHHOM M 3JIeKTpoHHOM ((daiin Word) Buaax.

MapumpyTusanus

MapuipyTtuzamnus — 3ajada nepegadu MakeToB MHOOpMAIuu M3
OJHOM ceTH B Jipyryro. Kak mpaBuio, KOMIBIOTEPHI, OTHOCSIIIUAECS K OJI-
HOM CETH, MOJKIIOYEHBI K OJHOMY KOMMYTATOPY WJIHM K COBOKYIHOCTH
HECKOJBKHUX KOMMYTaTOpoB. [Ipumep.

—

- s
PC-PT PC-PT
172.20.2.2 172.20.3.2

J— i ——L)

- el
— Switch0 25953,5' ¥ PC-PT
PC-PT wite 172.20.3.3

172.20.2.3

. | =
o+ PC-PT

PC-PT 172.20.5.4
172.20.2.4

I

Puc. 1. [Ipumep ceTu 6€3 MapiipyTuzaTopa

Ha puc. 1 BuIeH mpumep TOMOJIOTUU JIOKAIBHOM CETH C JIBYMS
noacersimu 172.20.2.0 u 172.20.3.0. Mexnay KOMIbIOTEpaMH OJHOU
MOJICETH MaKeThl MepeAaroTcsl MpU MOMOIIM KOMMYTAaTOpOB. Mexay oT-
JENbHBIMU MOJCETAMH IMAKEThl HE MepenaroTcs BooOue. s nepenaun
MAaKeTOB MEXIY OTACIbHBIMHU MOJCETIMH HEOOXOJIMMO HCIOJIb30BATh
0o00pyIOBaHUE TPETHEro YpoBHs — poyTtep. Ilpumep cetu ¢ poyrepom
MIPUBEJICH HA pUC. 2.
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Puc. 2. [Ipumep cetu ¢ poyrepom

IIpocTo MOMECTUTH POYTEP MEKIY JABYMSI KOMMYTaTOpaMH HEIO-
CTaTOYHO JJIS1 TOTO, 4TOOBI CeTh 3apaboTaja B moHoM oobeMe. Heobxo-
JTMMO HACTPOUTH POYTEP Ha Mepe/iady JaHHBIX MEXIAY OTACIbHBIMU MOI-
ceTsimu. CyIllecTBYeT JIBa Cloco0a HAaCTPONKHU POYTEPOB.

1. CraTtnyeckui.

2. JluHaAMHAYeCKHI.

B 00oux cinydasix B poyTepe HacTpauBaeTcsl Tabjuila MaplipyTH-
3anuu. Kaxxnas 3amuch B 3TOH TaOJIMIE MOKA3bIBAE€T, Yepe3 KaKoW po-
yTep HEOOXOIUMO HAIPABJIATH MAKEThI B 33/ IaHHBIC MMOJICETH.

JTanbl HACTPOUKH MAPIIPYTH3ALMHA

1. Inga kaxmgoro mopra poyrepa Heobxomumo 3anath IP  axapec.
DTOT ajpec AOJDKEH MPUHAJJICKATh TOM e MOJICETH, K KOTOPOM OH TOJI-
KJIFOYaeTCsl ’TUM MOPTOM. B paccMaTpuBaeMoM MpuMepe «JIEBBIN» MOPT
JIOJKEH UMETh azipec u3 nojacetu 172.20.2.0, «mpaBblid» — U3 MOJCETH
172.20.3.0. Kak npasuio, IP agpec mopra poyrepa, mpeaHa3HAYCHHOTO
JUIS. TIOAKIIFOYEHHUSI K CYIIECTBYIOIIEH TOACETH, BBIOMPAIOT pPaBHBIM
1l vom 2 4. (172.20.2.1 wim 172.20.2.2 4). Dta pekoMeHIalusl HyKHa
JUIsl TOTO, YTOOBI B JaJbHEUINICH MPU Pa3BUTUU KAXKIOW MOACETU y all-
MUHHUCTpPATOpa HE BO3HHMKAJIO MpoOJieM mpu BbIOOpe HOBBLIX IP ampecos
KOMIIBIOTEPOB — OH OYyJI€T 3HaTh, YTO POYyTEP B ATOM CETH UMeeT ajnpec 1,
U BCE ajipeca, 4To OOJIbIIe €UHUIIBI, CBOOOIHBI JJIs1 HA3HAUYCHUS WX HO-
BBIM KOMITbIOTEpaM. Ecii poyTepbl COSIUHSAIOTCS MEXITYy COOOM Hemo-
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CPEACTBEHHO WJIM Y€pe3 KOMMYTATOPhI, TO MTOPTHl POYTEPOB, IPEAHAZHA-
YEHHBIX JJISI COEIMHEHUS C IPYTUMU POYTEpAMU JOJKHBI UMETh aJpeca
U3 OJHOW MOJCETH.

2. HactpouTh Tabnuily MapuipyTH3aluy, B KOTOpol OyJeT ykaza-
HO, B KaKOW pOyTep HY>KHO HAmpaBUTh IMAKET, 4TOOBI OH J0Opayics 10
3aJJaHHOU CETH.

ITociie HacCTpOMKK POyTEPOB B CETU HEOOXOAMMO HACTPOUTH KOM-
neloTepbl. B HacTpoilkax KOMIBIOTEPOB HEOOXOIUMO YKa3zaTh aJpec
nuiro3a (Gateway). Azpec T0IKEH COBIAJATh C aJpecoM MopTa poyTepa,
00paIlleHHOT 0 K MOACETH, BKJIFOUAIOIIEH HAaCTpauBaeMbIii KOMITBIOTED.

[IpuMep HACTPOMKHK MTOPTOB POYTEPOB MPHUBEICH HA pUC. 3.

192,168.3.1
—~ -_-.—ﬂi-C‘J ;
. L alaound Sl
’ PC-PT
Router-CiT-Empty 182.168.3.2
Roufers

192,168.1.1 10.0.2.2

i D

———t
PC-PT Router-F’:—Empty
192.168.1.2 Roufpré
‘ 100,11

1 |
\
{

| 10.0.1.2 23?53-53’
1 WL 192.168.4.1 = !

— N
192.168.2.1 N e
& . 10.0.2.1 10.0.2.3 [ -~ ?:
,f"{c:uter-PT-Empty : 192.168.4.2
- Router3 Router-PT-Empty

[_ld’ Routerd

—’/ -
PC-PT
192.168.2.2

Puc. 3. CinoxHasg ceThb

O6patuTe BHMMaHHE Ha ajpeca MOPTOB POYTEPOB, MpEIHA3HA-
YEHHBIX IS COSAMHEHUS C IPYyrUMH poyTepaMu. CBS3b MEXKIy pOyTe-
pamu Router3 m Router6 ocymectpisiercs depe3 moacets 10.0.1.0, a
mexay Router3, Router5, Routerd — uepes noacets 10.0.2.0.



24

Tabmuma mapuipytusaiuu Router3:

Network Address

192.168.4.0/24 via 10.0.2.3
192.168.1.0/24 via 10.0.1.1
192.168.3.0/24 via 10.0.2.2

JIns ka0 ceTH HeOOX0IUM MapIIpyT Yepe3 OTACIbHBIN poyTep.
KoHTpoJbHbBIE BONPOCHI

1. Yto Takoe MapuipyTu3aus’?

2. Uto Takoe Mapuipytusarop?

3. UTo Takoe Macka MoJiceTu?

4. Yrto Takoe MapuipyT (poyT) u TabiauIia MapipyTu3anuu?

5. Kak mpocMoTpeTh WM OYUCTUTH TAOIMIly MaplipyToB, g00a-
BUTh HOBBIM MapIIPYT?

6. Uto Takoe MuII03 M0 YMOJTYaHHUIO?

7. Urto Takoe TpaccupoBka Mapuipyta? Kak oHa BbINOJTHSIETCA?
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IIpakTuyeckoe 3ansitue Ne 8.
IIpoTOoKO0IBbI AUHAMMYECKOU MAPILIPYTU3ALUU

[{enpro pabOTHI ABISAETCS MCCICAOBAHUE BO3MOXKHOCTEH (hopMHUpPO-
BaHUS TAOJMI] MapHIpyTU3ALMK B aBTOMAaTUUYECKOM pexume. Pe3ynbra-
TOM TMPAKTUYECKONU pabOTHI SBISETCA OTYET, B KOTOPOM JOJIKHBI OBITh
NPUBEIEHBI TaOIUIIBI MapIIPyTU3aIuU, CHOPMUPOBAHHBIE MapIIPyTH3a-
TOpamMu 0€3 ydacTusi aIMUHUCTPATOPa.

JI1s1 BBIMOJIHEHMST MpakTU4YecKol padoThl Ne 8 CTyneHT AOJKEH
U3YYUTh MPUBEICHHBIA HUKE TEOPETUUECKN Marepuai. Otder caaercs
B pacrieyaTaHHOM U 3JeKTpoHHOM (daitn Word) Bugax.

IIpotokoa RIP

JIig HaCTpOMKM MapuIpyTU3alMd B MAJIEHBKOW CETU NOIyCTUMA
py4Hasi HaCTpOiKka TaOIuIlbl MapuipyTU3aluu. B aTom ciydae tabnuia
OyJleT CTaTUYECKOM.

B cnydae pa3Burtoil cetu, cogepkauniei 00JbII0e KOJIUYEeCTBO PO-
yTEPOB, MOJCETEH, pyyHasi HACTPOMKA CTAHOBUTCS 3aTPYJHUTEIBHON —
Ha KOKJIOM pOYTEpE HYKHO YKa3blBaTh MApIIPYTHI 10 BCEX CETEH, MpHU
ATOM KOJHMYECTBO 3aMKUCEH B TAOIHIIE MapIIPyTU3AIIUU MOXKET JOCTUTATh
HECKOJIbKUX JECATKOB. JIJisl ynpoleHus: co3anusi TabInll MapiuipyTr3a-
MM ABTOMATHUYECKH CYIIECTBYET HECKOJBKO IPOTOKOJIOB JIUHAMUYE-
CcKkoM mapupyTtu3anuu. CambIM MPOCTBIM M3 HUX SBJISETCS IPOTOKOJI
RIP (Route Internet Protocol)

[IpumMep TomoI0THM CETH MTOKa3aH Ha puc. 1.

Jlns 3amanust HacTpoiku npoTokosia RIP HeoOxoauMo nuiib yka-
3aTh, aApeca MOACETEN, K KOTOPBIM MOJKIOUEH poyTep. To ecTh 1y po-
yrepa Router6 myxno yxkazath cetum 192.168.1.0 u 172.17.0.0. [lnsa
Router3 — 192.168.2.0, 172.17.0.0, 172.16.0.0. u 1. a1. Korma Ha Bcex po-
yTepax B CETH OyAyT HAaCTPOEHBI MOACETH, OHU OOMEHSIOTCA HY>KHBIMU
naHHbIMH. B pesynbTaTe 3TOr0 OOMEHa Ha BCEX poyTepax B TaOiHIe
MapuIpyTU3AIUHU MOSIBISIOTCA JaHHBIE 000 BCEX MOJCETSIX, JOCTYMHBIX B
CYILECTBYIOIIEU CETH.
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Puc. 4. Tononorus ceru

IIpoTokoa OSPF

Jns HACTPOMKM MapLIPyTU3alUU MEXAY OTACIbHBIMU CETAMH
MOYHO II0JIb30BaThCSA Pa3HbIMU MeTonamu. CaMbld IPOCTOM U B TO XKeE
BpeMs CaMblii TPYJIOEMKUN — pydHass HACTpPOMKa TaOJIMI] MaplIpyTH3a-
UMW Ha KaxJaoM poytepe. st ynpolueHuss KOHQUrypupoBaHus o0opy-
JNOBaHUS U300pETEHBI CIIEHNUATIBHBIE MPOTOKOJBL, MO3BOJISIOIINE CTPOUTD
TaONMIBl MapUIPyTU3alUK aBTOMaTU4YeCKU. OJHUM W3 MEPBBIX TaKUX
npoTokoJioB Obul RIP. I'naBHBIN €ro HeJOCTaTOK — MapuIpyT OI[EHUBAECT-
Cs JMUIIb IO YHCIY IEPEXOJO0B MEXKIy OTAEIBbHBIMU poyTepamu. Kaue-
CTBO JIMHUM CBSI3M, HAJEKHOCTh KAHAJIOB HE yuyuTbIBaercs. s ycrpa-
HEHUS 3TUX HEJAOCTATKOB ObUIM M300pETEHbI MPOTOKOJIBI MapIIpPyTH3a-
MM, OCHOBAHHBIE HA TEXHOJIOTUM OTCIICKUBAHUSI COCTOSIHUS KaHaJa.
DTO MO3BOJSAECT AUHAMHYECKH NEPEHACTPAUBATH MApLIPYTHl B CIIy4ae
NOBBILIEHU 3arPy3KHU OTAEJIBHBIX KAaHAJIOB WM YXYALIEHUSAX UX XapakK-

tepucTuK. OMHUM U3 Takux mpoTokosioB siBisiercs OSPF (O S ort st
Path First).

Onucanne padoThl NPOTOKOJIA
1. Mapmpytu3atopsl oomeHuBaroTcsi hello-makeramu depe3 Bce

uHTepdericel, Ha KOTOphIX akTUBHpoBaH OSPF. MapuipyTuzatopsl, COB-
MECTHO MCIOJB3YIOIMe OOIIMM KaHajl Mepeladyd JaHHBIX, CTaHOBSITCS
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COCE/ISIMHU, KOTJIa OHU MPUXOIAT K JOTOBOPEHHOCTH OO0 OMpe/IeeHHBIX
napamMmeTpax, ykazaHubeix B ux hello-nakerax.

2. Ha cnenyromem stamne paboThl IMPOTOKOJIA MapIIpPyTH3ATOPI
OyIyT TBITAThCA MEPEHUTH B COCTOSIHUE CMEXHOCTH CO CBOMMH COCEIs-
mu. [lepexoa B COCTOSIHME CMEKHOCTHU OIMPEACIISIETCS TUTIOM MapIIPyTH-
3aTOpoB, oOMeHuBaromuxcs hello-makeraMmu, U TUIIOM CETH, IO KOTOPOM
nepenatorca hello-makersi. OSPF onpenenser HECKOJIBKO TUIIOB CETEH U
HECKOJIbKO THIIOB MapuipyTuszatopoB. Ilapa mapuipyTuszaTopoB, Haxo-
JSIIUXCS B COCTOSIHUU CMEKHOCTH, CHHXPOHU3UPYET MEXAY co00i 0azy
JTAHHBIX COCTOSHUS KAHAJIOB.

3. Kaxnaplii MapuipyTu3aTop MOChUIa€T OOBSIBJICHUE O COCTOSIHUU
KaHaJla MapIIpyTHU3aTopaM, ¢ KOTOPHIMH OH HAaXOJUTCS B COCTOSIHUH
CMEXHOCTH.

4. Kaxzaplii MapupyTu3atrop, MOJTYyYUBIIMNA OOBSBICHUE OT COCE-
1a, 3amrchiBacT WH(pOpMalmio, mepegaBaeMy0 B HEM, B 0a3y JTaHHBIX
COCTOSIHUSI KaHAJIOB MapIIpyTHU3aTOpa W PACChUIACT KOMUIO OOBSBICHUS
BCEM JIPYTUM CBOUM COCEJISIM.

5. Pacceuras oObsBICHUS Yyepe3 30HYy, BCE MapIIPyTHU3ATOPBI CTPO-
AT UISHTUYHYIO 0a3y JaHHBIX COCTOSHUS KaHAJIOB MapIIpyTHU3aTOpa.

6. Korma 6a3za maHHBIX MOCTPOEHA, KKIBIA MapIIpyTH3aTOp HC-
MOJIb3YET AJITOPUTM «KpaTdyaliuii myTh nepBbIM» (shortest path first)
Ul BRIUMCIICHUs rpada Oe3 Iereiib, KOTOPBIM OyJeT ONMUCHIBaTh Kpat-
YallMid MyTh K KaXJOMYy M3BECTHOMY IYHKTY Ha3Hay€HUsI C coOOil B
KauyecTBe KOPHS. ITOT rpad — AepeBO KpaTUalIIIero myTH.

7. Kaxnaplii MapmpyTuU3aTop CTPOHUT TaOJIUIy MapIIpyTH3aIUH,
OCHOBBIBAsICh Ha CBOEM JIEPEBE KpaTUaHIIEero MyTH.

OCHOBBI HACTPOMKH MPOTOKOJIA

JIaHHBIN MPOTOKOJ MOJJIEPKUBAET HECKOJBKO 30H, MEXIY KOTO-
pPBIMH MOKET HAcTpauBaThCsl MapuipyTtusaiusa. B nanHoit pabore Oyner
HCII0JIb30BaThCS TOJILKO OJIHA 30HA, Ha3HAYUM eil Homep 0 (Houb). JlaH-
Hasg 30Ha B mpoTokoie OSPF HocuT cmernuanbHOE€ Ha3BaHWE Maru-
ctpansHoit (bac bo ), kK Hell HMPUCOEIMHSIOTCS OCTAJIbHBIC 30HBI (HE
nyTaTh C NOACETSIMHU! B OJIHY 30HY MOKET BXOAUTHh HECKOJIBKO IOJCE-
Tel). B3anMmonmeincTBre MeXAy pa3IMYHbIMU 30HAa IMPOUCXOJUT 4Yallle
BCETO0 UMEHHO YE€PE3 MAaruCTpaIbHYIO.

Bxmounte OSPF Ha nunTepdeiicax B COOTBETCTBYIOIIUX CETSIX:

dyn3(config)# router ospf <process-id>
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dyn3(config-router)# network <network> <wildcard mask> ar-
ea <area-id>

KommenTapuu:

1. ITockonbky CicsO — CIIO)KHO€ YCTPOMCTBO, Ha KOTOPOM YCTa-
HOBJIeHa omeparoHHas cuctema |0OS, To OOJIBIIMHCTBO IEUCTBUM C
Toukn 3peHus camorl OC — 5TO 3amycK OTAEIbHBIX MPOIECCOB.
Hacrpoiika mapmpyTtuzanuu no aaroputmy OSPF Tak ke mpuUBOIUT K
3aMmycKy OTAeNbHOro mporecca. Homep mpornecca 3amaercst He aBTOMa-
TUYCCKH, a BPYUHYI0. B KoMaH/e 3amycka 3To mapamerp <process-id>.
JI1st IpocTOTHl pabOTHl MOYKHO HA3HAYWUTH OJWH U TOT K€ HOMEp IIpo-
ecca Ha BCeX poyrepax, Hanpumep, 1111.

2. Hactpoiika ceTeif, K KOTOPBIM MOJKIIOYEH POYTEP, MPOBOIUTCS
komanjoi network. E€ mapameTpbl — HOMEp CeTH, ceTeBasi Macka, ¥ HO-
Mep 30HbI. Macka ykasbIBaeT ¢ momoInbio 0 Kakas 4yacTh U3 YKa3aHHOU
CETH JIOJDKHA COBIAJATh, a C MIOMOIIBIO 1 Kakas 4acTh CETH MOYKET OBbITh
IPOU3BOJILHOM — T. €. TIpH 100aBIeHUH nojiceTd B mpoTokoia OSPF mac-
Ky HaJI0 yKa3aTh HHBEPTUPOBAHHOMW OTHOCHUTEJIBHO €€ OOBIYHOTO TIPE/-
ctaBiieHUs1. Hampumep, /Ui OTAEIBHOTO y3J1a Macka 255.255.255.255,
COOTBETCTBEHHO, B mpoTokos OSPF nyxHo ykazate macky 0.0.0.0. [dns
cetu kiacca C (192.168.1.0) crangaptHas macka 255.255.255.0, cneno-
BaTeJIbHO, B HacTpoiike mpotokona OSPF HyxHO OyAeT yka3aTh
0.0.0.255. B naGopaTtopHoil paboTe peKOMEHAYETCSI UCIOIb30BaTh Mac-
ky 0.0.0.255.

Kaxxnmomy mHTEpdelicy HazHAYaeTCs YCIOBHAs CTOMMOCTb, Xapak-
TEPU3YIOIIasl Ka4deCTBO Tepenadd JaHHBIX dYepe3 JTOT HHTepdeiic,
HampuMep, ToJioca MPOMyCKaHus JUHUU cBs3u. [IpoTokon HazHaudaer
CTOMMOCTh aBTOMaTHUYECKH, OJTHAKO €€ MOXHO 33J1aTh M Bpy4HYI0. Jlena-
€TCs OTO KOMaHI0U

Router(config-if)# ip ospf cost <1 - 65535>

[Ipu 3TOM HEOOXOIWMO TIEPEUTH B PEKHUM HACTPOWKH HYIKHOTO
uHTepderica KoMaHa0u

Router(config)#interface <umst uaTepdeiica>

s mpocmoTtpa mapamerpoB npotokona OSPF ucnone3yercs He-
CKOJIBKO CITCIIMATBbHBIX KOMAHI:

[TapaMeTpsl, CTaTUCTHKA MPOTOKOJIOB MapIIpyTHU3AIUU 3aIlyIIeH-
HBIX Ha MapIIpyTH3aTOPE:

dyn3# show ip protocols

Nudopmanus o Rout r ID, TaliMepax u cTaTUCTHKA:
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dyn3# show ip ospf

MapuipyTsl nosydeHHbie o npotokoiry OSPF:
dyn3# show ip route ospf

Nudopmanus o Hactpoiikax OSPF Ha untepdeiicax:
dyn3# show ip ospf interface

Kpatkuit BeiBog nnpopmaimu 06 nuarepdeiicax:
dyn2#sh ip ospf interface brief

baza maHHBIX cocTostHUS KaHajioB ( Stat databas ):
dyn3# show ip ospf database

[Tepesamyck nporecca OSPF BeImoHsAETCS KOMaHAOM
dyn3# clear ip ospf process

KoHTpoJbHBIE BONPOCHI

1. Yto Takoe quHaMu4ecKasi MapupyTuzanus?

2. UeM OTIMYalOTCs BEKTOPHBIE aJTOPUTMBI MapUIPyTH3ALUH OT
aJTOPUTMOB HA OCHOBE COCTOSIHUI KaHAJIO0 CBSI3€i1?

3. Uto Takoe MeTpuKa Mapiipyta? 3auemM oHa UCIIOJIb3yeTCs?

4. Moxet U B TaOJWIle MaplIpyTU3alUu ObITh HECKOJBKO CTPOK,
ONKMCBIBAKOIIUX ITYTh A0 OJHOM U TOM )K€ CETU?

5. 3auem B mpotokose RIP ucnons3yrorcs tpurrepasie 0OHOBIIE-
HUS?

6. B Kakux COCTOSTHUSX MOKET HaXOJUTHCS CBSA3b MEXKIY COCEHIs-
mu 1o OSPF nportokoiy?

/. 3a cuer 4ero cokpaiiaercs o0beM IepenaBaeMon Mo CEeTH CiIy-
&KeOHOUM MH(pOopMaIU TPU UC0JIb30BaHuu npoTokona OSPF?
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COJEPKAHUE CAMOCTOSATEJBbHOMW PABOThHI

[ens camocToATeNbHOM pabOThl 00YUYaIOIMIMUXCA — MOTYYUTh HOBBIE
3HAHUS 10 AUCIUIUINHE «KOMITBIOTEPHBIE CETHY.

CamocrosTenbHas paboTa HeoOxoauma 11t GOPMHUPOBAHUS y 00Y-
YaIOIUXCSl CIIOCOOHOCTH CaMOCTOSITEIbHO peliaTh 3afadyu mpodeccuo-
HaJIBbHOM JESATEIbHOCTH, (POPMUPOBAHUS YMEHHS W HABBIKOB ILIAHUPO-
BaHUsI BpeMeHHU, (OPMHUPOBAHUS CTPEMIICHUS Pa3BUBATHCS U COBEPIIICH-
CTBOBAThHCSI.

Bunbl camoctodTenbHOW — pabOThl  O0yYaloOIIMXCS — yKa3aHbI
B Ta0. 1.

Tabmnuna 1
Buaer camocTosTeIbHOM PabOTHI
Ne i/ Buag CPC
1 Tp€6OBaHI/I}I, MpCABABILICMBIC K COBPCMCHHBIM BBIYHCIINTCIIBHBIM

CeTsAM
OdopmiieHre 0TYETOB MO MPAKTHUYECKUM padoTam
Crpyktypa ctangaptos |[EEE

CraHnmapThsl B cpepe CTPYKTYPUPOBAHHBIX KAOCTHHBIX CUCTEM
Cuctrema DNS

KiraccoBas u 6eckiaccopast |IP-agpecarus

[IpoToKoOJIBI BHELIHEW MapIpyTU3ALUU

ABTOHOMHBIE CUCTEMBI

0[N B|wWDN

OOyuatoiuecs: JOJKHbBI U3YYUTh HHTEPHET-PECYPCHI U JINTEPATYPY
10 BOIPOCaM, MPEICTABICHHBIM HUXKE

Y4yeOHO-MeTOAUYEeCKIE MATEPUAJIbI IO JUCHUILIUHE
OcHoBHasA JuTEpaTypa

1. KoMnbroTepHble CeTH [DNEKTpOHHBIM pecypc]| : yuyeOHMK IS
cpeaHero mnpodeccuoHaIbHOro 00pa3oBaHUS MO CHEIHATBHOCTIM
09.02.06 CeteBoe u cucremHoe ammuHucTpupoBanue, 09.02.07 Uudop-
MallMOHHBIE CUCTEMBI U TIporpammupoBanue / B. B. bapunos [u ap.]. —
Mocksa : Akagemus, 2018. — 192 ¢. — Pexxum nmocrymna: tt ://acad m a-
moscow.ru/catalogue/4831/345920/. — 3ari1. ¢ skpaHa.
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JlonmoiHUTE IbHAA JIMTEPATypa

1. MakcumoB, H. , B. KomnsroTepusie cetu. — Mocksa : HUII

HMH®PA-M, 2018. - 464 c. — Pexum  poctymna:
http://znanium.com/go.php?id=792686. — 3ar. ¢ ’3xpaHa.

IIporpamMHoe o0ecriedyeHrne 1 MHTEPHET-PECYPChI

1. Opunmansueiii cait Ky30acckoro rocyJapCTBEHHOIO TEXHU-
yeckoro yHuBepcurera umeHu T. ®. T'opbaueBa. Pexum pgocryma:
www.kuzstu.ru

2. DIEKTPOHHBIC OMOJIUOTEYHBIEC CHCTEMBI:

- YauBepcutTerckas Oubnmoreka ouHnaiiH. Pexum mocryna:
www.biblioclub.ru;

- Jlans. Pesxxum noctymna: tt :// . a boo .com

- DeKTpOHHO-O0MOInoTeYHas cucTeMa Znanium.com

- DnekrpoHHas 0ubanoTeka usgarenbcra FOpaiir tt s://b b o-
online.ru/catalog/spo

3. Undopmarnka W HHPOPMAIMOHHBIE TEXHOJIOTHU: KOHCIEKT
JICKLUH. [ ONEeKTPOHHBIN pecypc]. — Pexum A0CTyma:
http://fictionbook.ru

4, CoBpeMeHHBIC TCHICHIIMU PA3BUTHS KOMIBIOTEPHBIX U UHEDOP-
MAIMOHHBIX TEXHOJIOTWH: [DIEKTpOHHBIM pecypc|. — Pexum gocryna:
http://www.do.sibsutis.ru

Enunas xomnexuust [{udpoBeix 00pa3zoBaTelbHBIX PECypCOB
[OmekTpoHHBIE  pecypc]. — Pexmm  gocryma:  http://school-
co ct 0. du.ru/, ceoboHBIN. — 3ari. ¢ 9KpaHa.

6. Equnoe okHO goctyna K MH()OpMalMOHHBIM pecypcam [Dmek-
TPOHHBIN pecypc]. — Pexxum moctyma: tt ://w dow. du.ru/, cBobGon-
HBIW. — 3arJl. ¢ YKpaHa.

/. HpopMallMOHHO-KOMMYHHMKAIITMOHHBIE TEXHOJIOTUH B 00paso-
BAHUU [ DneKTpOHHBIN pecypc]. — Pexum JOCTyma:
http://www.ict.edu.ru/, cBo6oHbBIH. — 3ari. ¢ 3KpaHa.

8. denepasibHbI LEHTP WH(OPMALIMOHHO-00pA30BaTEIBHBIX pe-
cypcoB [DnekTponHbIi pecype]. — Pesxxum moctyma: tt ://fc or. du.ru/,
CBOOOHBIN. — 3arJl. ¢ KpaHa.
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