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BBenenue

[IpakTudyeckue pabOTHI HAmpaBIeHbl Ha OSKCIEPUMEHTAJIBHOE TOATBEPKICHUE H  TPOBEPKY
CYLIECTBEHHBIX TEOPETHUECKUX IOJIOKEHUH (3aKOHOB, 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEN) HEOOXOIUMBIX
IIPU OCBOEHUM Y4eOHON TUCIMIUIMHBL. B mpolecce MpakTHUeCKOro 3aHATHs 00y4aroIMEecs BBIIOJHSIOT
OJIHYy TMpakTHYECKyl0  paboTy MO PYyKOBOACTBOM IIpenojaBareiss B COOTBETCTBUM C H3y4aeMbIM
coJiepKaHneM y4eOHOro MaTepHara.

ConepkaHueM MPAKTUYECKUX PAaOOT SBJISIETCS BBINOJHEHHE PAa3jIMYHbIX MPAKTUYECKUX IPUEMOB, B
TOM YHCJIe MPOPECCHOHATBHBIX, PA00Ta C KOMIIBIOTEPOM, IPOTPAMMAaMH.

CocraB 3aiaHuil U1 MPaKTHYECKOTO 3aHATHUS CIUIAHMPOBAH C PACYETOM, YTOOBI 3a OTBEIEHHOE
BpPEMSI OHU MOTJIM OBITH BBITIOJHEHBI KAYECTBEHHO OOJIBIIMHCTBOM O0YYaroIINXCS.

BbimonHeHno mpakTUYeCKUX paboT NpeAlIecTBYeT IMpOBEpKa 3HAHMM CTyIEHTOB — HX
TEOPETUUECKON TOTOBHOCTH K BBIMIOJIHEHHIO 33/1aHUS.

@®opMbl OopraHuzanMM pabOThl O0yYalOIMXCA Ha MPaKTHYECKUX paboTax, Kak MpaBuio,
dpoHTANbHAS WM WHIUBUAyaidbHas. [lpu ¢ponTaNbHON (hopMe opraHu3anuu padOT Bce OOydaromIuecs
BBINOJIHAIOT OJHOBPEMEHHO OJHY U Ty *e paboty. Ilpu unauBuayansHON (GopMe opraHM3anuu 3aHATUR
Kbl 00yUaIOIIUIiCs BBINOIHAET UHANBUIYAIbHOE 3a/1aHHUE.

Brimonnenue npaktuyeckux pabot no aucuuruinHe OI1.11 KoMmbroTepHble ceTn M cpeacTBa MX
peanu3aly HalpaBiIeHo Ha (OPMHUPOBAHNE OOIIUX KOMITETECHITHHA:
OK 1. BeiOupate cnocoObl pemeHus 3aaad MNpo(ecCHOHANbHOM JeATeIbHOCTH, MNPUMEHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM
OK 2. OcyuiecTBisTh MOUCK, aHAIM3 M MHTEpIpETanuio MH(pOpManuu, HeoOXOAUMOM Ul BBIIOIHEHUS
3a/1a4 MpoPECCUOHAIBHON JEATEIHLHOCTH
OK 4. PaboTarh B KOJJICKTHBE U KOMaH/e, 3((PEKTUBHO B3aUMOAECHCTBOBATH C KOJUIETAMU, PYKOBOJICTBOM,
KJIMEHTAMHU
OK 5. OcymecTBisTh yCTHYIO U NHUCHbMEHHYI0 KOMMYHHUKAIlMI0 Ha TOCYAApCTBEHHOM S3bIKE C Y4E€TOM
0COOEHHOCTEN COLMAIBHOTO U KYJBTYPHOTO KOHTEKCTa
OK 9. Hcnonb3oBaTh HH(OPMAIIMOHHBIE TEXHOJIIOTUH B MIPO(ECCHOHAIBHON JAESITeNbHOCTH
OK 10. [Tonb3oBaTbes NpoecCHOHAIBHON JIOKYMEHTAllMEH Ha TOCYJapCTBEHHOM M HHOCTPaHHOM
A3bIKE

Brimonnaenune naboparopusix padot nmo gucuurummae OI1.11 KoMmbprioTepHbie ceTH HampaBiIeHo Ha
(dopmupoBaHue NpodhecCHOHAIBHBIX KOMIIETEHIIUI:
INK 4.1 OcymecTBisiTh HHCTAULIINIO, HACTPOWKY M OOCITYyXXHBaHHE MPOTPAMMHOTO OOeCTIeUeHHS
KOMITbIOTEPHBIX CHCTEM
[IK 4.4 OGecneunBaTh 3aIlIUTy MPOrPaMMHOIO OOECIEYEHMsSI KOMIBIOTEPHBIX CHUCTEM MPOTPaMMHBIMU
cpeAcTBaMu

IMpakTnyeckas padora Ne 1
IlocTpoenne cxeMbl KOMNILIOTEPHOM CeTH

eanb padoThI: TOCTPOCHUE CXEMBI KOMITBIOTEPHOM ceT ¢ momomsio MS Visio 2016.
Oo6opynosanmue: I1K, [TO MS Visio 2016.
Bpems BpinosiHenusi: 90 MUHYT.

KPATKAA TEOPUA U METOAIUYECKHE PEKOMEH/IAIIUU:

IIporpammublii npoaykr Visio

[TporpammubIii mpoaykT Visio sBisieTcst pa3paboTkoit kommanum VisioCorporation, kotopas Oblia
kyruieHa B 2000-m roxy kommanuei Microsoft, a mporpamma mosyunia HazBanue MicrosoftVisio.

- VisioStandard — ciry>kuT a1 co3anust OM3HeC-IuarpaMm, B TOM 4UCie OJIOK-CXeM, CTPYKTYPHBIX CXEM,
rpaduKoB paboT, u 1p.

- VisioProfessional — cpeacTtBo MoJeaUMpoBaHHMS W JOKYMEHTHPOBAaHHS  OW3HEC-TIPOIECCOB,
MPOEKTUPOBAHUS W TOCTPOCHHUSI CXEM CETEH, IUJJAHOB IIOMEIICHHIM, CXEMATHYECKUX YEPTEKEH,
npenHazHadeHHbIX as [T-crenumanucrtoB, MHXXEHEPOB, TEXHHUUECKUX PYKOBOAMTENECH U pa3pabOTYHMKOB



MIPOrpaMMHOTr0 00ecreueHHs.

Pacmmpennsie cpeicTBa CO3MAHHMSI CXEM CeTeld BBIACNEHBl B JIOTIOJHUTENBHBIA TPOIYKT —
MicrosoftVisioEnterpriseNetworkTools, koTopslii  mpeocTaBisieT BO3MOXHOCTH  aBTOMAaTHYECKOTO
CO3JIaHMsI CXeM CEeTeH, JOKyMEHTHPOBaHUE CTPYKTYp Kataimoros ActiveDirectory, u ap.

OO6nacTe npUMEHEeHUs

[Iporpammusrii mpoxykT MicrosoftVisio (B mampHeiimemM - MS Visio) B mociieHee BpeMsi aKTHBHO
3aBOEBBIBAET PHIHOK, BHICTYIAsl B KAUECTBE HTAJIOHA JIeTIOBOM IrpaduKu.

Jlnis pucoBaHusl Ha KOMITBIOTEPE CYLIECTBYIOT NECSATKH PA3JIMYHBIX MPHIOKEHUH. ITO M MPOCTEHIINe
rpadudeckue pepakropsl thna Paint, u npodeccuonanbubie cucteMsl Tuna CorelDraw. Visio He 3ameHsieT
CYUIECTBYIOIINX, OCOOCHHO CHJIBHO Pa3BUTHIX crcTeM. Ho B 9TOW cUTyaluy MOSIBIISIETCSI MHOTO MPUMEPOB,
KOT/la WMH)XEHEp, Ucronb3yromuil ckaxkeM AutoCAD, HauyMHaeT AOMOJHUTENBHO MpUMEHsATh MS Visio.
Kpowme Toro, cymiecTByroT 00:1acTH, i KOTOPBIX HET CHENHMATM3UPOBAHHBIX MPOAYKTOB Kpome MS Visio,
HalnpuMep, pUCOBaHUE XUMHUYECKUX CTPYKTYPHBIX AUArpaMM.

Hns IT-cnenmanuctoB M pa3pabOTYMKOB MPOTPaMMHOTO obecrieueHusi 0coOblii MHTEpeC MPEACTaBISIIOT
Takue QpyHKuuM nakera MS Visio:

- IOCTPOCHME TUIAHOB 3/1aHUM Y MH)KEHEPHBIX KOMMYHHKAIUH;

- pa3paboTKa cXeM KOMIIbIOTEPHBIX CeTel;

- pazpaboTka auarpamMm 0a3 JaHHBIX;

- IPOEKTUPOBaHME KapT web-caiToB.

IIOPAJIOK BBIIIOJIHEHUA PABOTBI H ®OPMA OTYETHOCTH:

3aganue 1.

Samyctuth MicrosoftVisio u3 rpymmsl nporpamm Microsoft Office.

3aIyCcTUTh U 0O3HAKOMUTBCA € pa3jesiaMy CIIPABOYHOM CUCTEMBI JUIsl pabOThI
¢ MicrosoftVisio. OTKpBITh HHTEPECYIONTNI Bac pasen cripaBku U U3y4UTh €T0.

IIpocmoTpeTh 06pa3iibl N1a0IOHOB CXEM, TOCTYNHBIX ISl UCIIOIb30BaHus. M3yunTs unTepdeiic
MIPOTpaMMBI.

Jlo6aBuTh naHenu HHCTpyMeHTOB Mopmat Tekcra 1 @opmart ¢purypsi (MeHio Bug — IManean
HHCTPYMEHTOB).

s no6aBneHus HeoOXoauMon GUrypsl cienyer BelOpaTh MeHio Daiin — Purypsl — rpynmna
¢buryp (1omoHUTENBHBIE QUTYPHI).
3aganue 2.
[Iporpamms! Visio 2016 BximroyaroT mabIo0H CXeMBbI CETH, KOTOPBIN Ha3biBaeTcs [IpuHIMNIambpHas cxema
cetu. Ha ocHOBe 3TOro 111a6J10Ha MOKHO OCTPOUThH CXEMY ITPOCTON KOPHOPATUBHON CETH, YTO MBI U
MIPOJAEMOHCTPUPYEM Ha MIPUMEPE.
1. Jlst aToro menkHeM Ha BKiagke daiin u BeioepeM Bkiaaky Cosaarse. lllenkaem Ha KaTeropum, 3atem
Ha CeTb U B 1bI Ha MUHHATIOpE [IpHHIMNIHATBbHASI cXeMa CeTH.

x

anHuMﬂMaﬂbHaﬂ cxema cetn

2. [leperamum purypky Ethernet u3z nabopa snementoB CeTb H nepudepuiiHbie yCTpoiicTBa Ha
CTpaHMIly TOKYMEHTa U COPOCUM €€ 10 BEPTUKAJIN 10 LEHTPY YyTh [IPABEE JIEBOT'O M10JIs1 CTPAHULIBL.



3. Ileperanmm Mapkep U3MEHEHUs pa3Mepa ¢ paBoro kpas Guryps! Ethernet BnpaBo Tak, 4ToObI ee
mpuHa ctana 100 M.

4. He cuumas Beienenue ¢ purypsl Ethernet, BBenem @uauan I B kauecTBe MOAMUCH JUIS CETMEHTa CETH,
3aTeM IIEeJKHEM Ha JF000# Touke (hOHA CTPAHHIIBI.

5. Ileperamum ¢urypy CepBep Ha cTpaHUIly U momecTuM ee Haja (urypoii Ethernet 6mmke k 1eBoMy Kparo
OCIEeTHEN.

6. lllenxuem onuH pa3 Ha ¢purype Ethernet, 4ToObI BELIETUTH €€, a 3aTEM MepeTaIIUM JI000H U KEIThIX
YIPAaBISIONUX MAPKEPOB B IIEHTP CEPBEPa, TIOKA BOKPYT YIPABISIONIETO MapKepa He MOSBUTCS 3EICHBIN
KBajpar.

MpwnenTte k Touka coeMHEHNA

®unoan 1

7. leperamum ¢urypy Ipunrep Han purypoii Ethernet 6imxe k ee mpaBoMy Kparo, a 3aTeM COSIUHUM
MPUHTEP C CEThIO, IEPETAIINB M MIPUKIEUB JKENTHIN YIPABISIOMINN MapKep K IPUHTEPY.

8. Ileperammm Ha ctpanuiy ase Gurypst IIK u ogny ¢urypy HoyTéyk u3 Habopa Komnbrotepsl u
MOHMTOPBI 1 cOpocum ux noj ¢urypoii Ethernet.

9. IlepeTanm >KeNTHIN YIIpaBIAIOUIMNA Mapkep K kaxaon u3 ¢uryp IK.




Ceituac TONBKO OJIUH yHpaBISIOMUI Mapkep octaercs noj ¢purypoii Ethernet, Ho ero Ha3HaueHue —
nepeMenieHue 6J10ka TekcTa. A, ClIeI0BaTeNbHO, €T0 HEJIb3s1 UCIO0Ib30BaTh AJIs IPUBSA3KHA HOYTOYKa K CETH.
10. Ileperamum ynpasistomuii Mmapkep U3 cepeaunsl purypsl Ethernet u npukienm ero k HOyTOyKy.
Teneps HOyTOYK noAKMIOueH K cerMeHTy Ethernet, Ho Bce emie JOCTYIHBI JOMOTHUTEIBHBIEC YIPABISIONINE
MapKepbl, Kak TOKa3aHO Ha PUCYHKE.

"L

omiEie

11. Ieperammm npyryto purypy Ethernet B BepxHuii mpaBblii yroJl CTPAHUIIBI, OCTABHB JIOCTATOYHO MECTa
JUTSL TOTO, YTOOBI HAJl HEW MOXKHO OBLIO pa3MeCTUTh ApyTrue (QUTYpHL.

12. Tleperammmm JIeBBI MapKep H3MEHEHHS pa3Mepa BIIeBO, uToObI ¢enath cermeHT Ethernet mmpe.
[Iponomxum neperackuBaTh, OKa HE MOSIBUTCA JBYHAIIpaBJICHHAs CTPeJIKa, OKa3bIBasi, YTO HOBBII
CErMEHT CETH UMEET TaKyIo )K€ JUIMHY, KaK U YXKe CyIIECTBYIOLINI Ha CTPaHHULIE.
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13. He cuumas Beigenenus ¢ ¢purypsl Ethernet, BBegem ®@uinan 2 1 mieakHeM Ha IyCTOM MecTe
CTpPaHUIIbL.

14. Ileperamum ¢urypy Ipunrep, ase duryps! IIK u tpu ¢purypst Hoyrdyk 1 coeiMHUM UX C HOBBIM
CETMEHTOM CETH.

15. Ileperamum ¢purypy Mapumpyrtuzatop u3 Habopa s1emeHToB CeTh M nepudepuiinbie ycTpoiicTBa u

pa3sMEeCTUM €€ M0 LEHTPY CTPaHUILIbL.



16. [leperamum ocTaBIIUICS HEUCIONB30BaHHBIN YIIPABIAIOMIMNA Mapkep U3 purypsl cetn @uiman 1 u
IPUKIIEUM €r0 K MapLIpyTH3aTopy.

17. IlepeTamuM ynpaBisomui Mapkep u3 cetd @uimaJt 2 ¥ NpUKIEUM €ro K MapuIpyTH3aTopy.
CoenuHuTENbHAS TMHUS U3rH0AETCsl, KOTAa MbI IEPETACKMBAEM YIPABJISIOUINN MapKep K MapLIpyTH3aTOPy
— OHa BeJIeT ce0sl Kak TMHaMHUYecKasi COeIMHUTENbHAs, a He Kak npocTas JuHus. [lomyuunBiuascs cxema
CEeTH IPECTABJICHA Ha CIEIYIOIEM PUCYHKE.
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IIpenocraBbTe pe3yJabTaT padoThl MpenogaBaTeio.

KOHTpOJIbHLIe BOIIPOCHI:

1. Haznauenue u BozmoxHoctu Microsoft Office Visio.

2. Kakwne criocoOpl HAaCTpOHKM OKHA W TTAHEIHM HHCTPYMEHTOB NPOrpaMMebl Ms Visio Bl 3HaeTe?
3. Kakue rpynmsl ¢puryp nporpammsl MsVisio NCHONb3yIOTCS AT CO3AAHUSA CXEM U JPYTUX
rpaduUecKux U300paskeHui?

4. Kakue uHCTpyMEHTSHI JU1st pabOThI ¢ TEKCTOM JIOCTYIHBI B Iporpamme MsVisio?

IIpakTnyeckas padora Ne2
Jlornueckoe mIaHMPOBaHNeE JIOKATBHOMN CeTH

Heab padorbl: U3yunTh CTpYKTYpY CETH.
Oo6opynosanue: [1K, narepher.
Bpems BpinosiHenusi: 90 MUHYT.

KPATKAA TEOPUA U METOAIUYECKHE PEKOMEH/IAIIUU:

[lox noruueckoit CTpyKTypoil CEeTH MOHMMAETCSl €€ OpraHu3alus Ha 3-M U Bbllle ypoBHIX mojenu OSI,
T.€. CEeTeBble IPOTOKOJbI, ajpecalys, B3auMoJeicTBHE pabouyMx cTaHIMi ¢ cepBepamMu. B kauectse
OCHOBHOT'O CETEBOI0 IIPOTOKOJA B BBIYMCIHUTEIBLHON CETH NPEANPHUATHS HCIOIb3yeTcs INpoTtokon IP.
Anpeca Ha ceTeBOM YpOBHE Ui pabouux CTaHUMH 3ajaroTcd JUHaMu4ecku Mo mportokony DHCP.
Jlorndeckast TOMOJIOTHS TPEJICTABISIET COOOM JIOTHUECKYIO CTPYKTYpy ceTH. Takas cxema omnpenenseT, Kak
3JIEMEHTHI CeTH B3aMMOJICHCTBYIOT MEXay co00M, Kak mepenaeTcs HHGOpMalUs B CETH, U KaKOH MyTh OHA
IIPU OTOM IIPEOJ0JIEBAET

B Tomosornn «i1orudeckoe KONbLO» - HEPa3phIBHOE KOJBIO, € IOMOIIBI0 KOTOPOTO MEpPEeNaeTcs
uHpopmanus mexnay [IK, B Tomonorun cetn obecnieunBaeTcs COSIMHEHHEM BCEX Y3JI0B KaHAJIAMHU CBSI3H.



bnaromaps atomy, Bcst nHGOpMaIus IBHXKETCS MO KPYry B OJJHOM HampasieHuu. Ha puc.3.2 npeacraBieHa
JIOTUYECKAsI TOMOJIOTHUS IPEATPUATHUS.
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IlinanupoBanue pU3NUYECKOH CTPYKTYPbI CeTH

[Tpy pOEKTUPOBaHUM JIOKATHHO-BBIYHCIUTEIBHON CETH OJHUM M3 OCHOBHBIX MOMEHTOB SIBIISICTCS yUET
(dakTOpOB, BIUAIOIINX HA BEIOOP KabenbHOI cucTembl. [lepeunciuM HeKOTOpbIe OCHOBHBIE (PAKTOPHI:

* Tpebyemasi IPOITyCKHAsi CIIOCOOHOCTh, CKOPOCTh TMEpeIad B CETH

* pa3Mmep CeTH, TO €CTh CKOJIBbKO OYyJIeT B CeTH pabOUYMX CTaHIMI;

* TpeOyemblii HaOop ciyx0 (mepenada JaHHBIX, PEYU, MYJIbTUMEAHA U T.J.), KOTOPbI HEOOXOIHUMO
OpTraHHU30BaTh;

* TpeOOBaHUS K YPOBHIO IIIyMOB U TIOMEXO03aIIUIIIEHHOCTH;

* o0miasgs CTOMMOCTb NPOEKTa, BKIIOYAIOIIAs IOKYNKY OOOpYAOBaHHs, MOHTaX M IOCIEAYIOLIYIO
JKCILTyaTalHIo.

MO’KHO BBIJICTUTH HECKOJIBKO OCHOBHBIX KaOEJbHBIX CPE/ICTB Mepenaun qaHHbix B JIBC:

* BHTAs 11apa;

* KOAKCHAIIbHBIN Kabeb;

* ONITOBOJIOKHO.

B0 npuHATO pelnieHue UCoab30BaTh YKPAaHHUPOBAHHYIO BUTYIO Mapy, TaK KaKk OHA COOTBETCTBYET BCEM
OCHOBHBIM, MIPEABSIBISIEMBIM K KaOEITbHOM CUCTEME:

* THOKOCTb;

* CKOPOCTH Tiepeaaun qanubix qocrarodnas mist OO0 «IIpomarpoy

* MPOCTOTA MOHTAXXKa U OOCITYKUBAHUS;

* 0e301acHOCTh Nepeaun JaHHbIX;

* HeJloporas ce6ecTOUMOCTb.

TexHNKO-IKOHOMUYECKOE 000CHOBAHHE

Bb100p ceTeBoii ONEPAMOHHON CHCTEMBbI

[Ipu npoexTupoBaHuEe CETU B TPEXITAKHOM 37aHue, rae Haxomutcs ynpaieHue OOO «lIpomarpo»
ObLy1a BeIOpaHa ceteBas onepannonHas cucreMa Windows Server Standard R2 2012.

Bri6pannas onepamumonnas cuctema Windows Server Standard R2 2012 oGmamaer ciaemyrommmu
KayecTBaMH:

* MO3BOJISIET pabOTaTh C BRICOKUMHU HArpy3KaMHu;

* oOecreunBaeT pe3epBHOE BOCCTAaHOBIIEHUE U Oecriepe0oiftHoe (GYyHKIIMOHUPOBAHUE BCEX CITYKO;

* 00aaeT BHICOKOM HAJEKHOCTBIO, JIETKON JOCTYITHOCTHIO U MacIITaOMPyEeMOCTHIO;

* IPEOCTABIISIET CPE/ICTBA IS YIPOIICHHUS YIPABICHUS U aIMUHIUCTPUPOBAHUS;

* MPEIOCTABISACT PACIIMPEHHYIO IUIaTHOpMy NPWIOKECHUH ISl OBICTPOTO CO3/MaHUS PEIICHUH IS



obecrieyeHHss CBsI3€M MeXIy COTpYOHMKaMM, IApTHEpaMH, CHCTEMaMH M KJIMEHTaMU IyTeM
IpeI0CTaBIICHHS BCTPOCHHOTO BeO-cepBepa U cepBepa MOTOKOB MyJIbTUMEINA, 00ECIIeYNBaIOIINX OBICTPOE,
IPOCTOE U HaJIe)KHOE CO3/aHuE TMHAMUYECKHX BeO-y3510B UHTpaceTH Internet

* BO3MOKHOCTh TOJIY4EHUSI COTPYIHUKAMH JOCTyINa K MHPOPMALUN HE 3aBUCHUMO OT HH(PaACTPYKTYypHI,
ceTel, yCTpPOWCTB M MPUIIOKEHUH C KOTOPBIMU OHHU paboTaloT;

» o0ecrieunBaeT HEMPEPBIBHBIN U O€30macHbIM TOCTYI K pecypcaM KOMIAHMHU M KOPIIOPATUBHOM CETH,
YIOPOCTUB NPU 3TOM IpolecC HACHTU(QHUKAIMK MOJb30BaTelNed U yNpaBiIeHHE YYETHbIMU JaHHBIMU Ha
JIOKQJIbHBIX U O0JIAYHBIX pecypcax;

* UMeeTcs BO3MOXKHOCTh YAAJICHHOTO JIOCTYTIa K CEpBEPY.

Br100p ceTeBOro anmnapaTtHoro odecne4eHust

HanOonee nemeBslii BapuaHT cepepa Oaszupyercsa Ha [IK oOmiero HazHaueHUs ¢ JOCTaTOYHO OOJIBLINM
00BEMOM ONEPAaTUBHOM MaMSATH.

Kpome cepBepa, Heo6xoaumo ucnoab3oBats 13 [IK (o konnuectBy pabounx mect). s onTUMaIbHOTO
COUYETaHMsI CTOUMOCTH (PEMOHTONPUTOJHOCTH) U KauecTBa paboThl (IIPUBJICUEHHSI KIIMEHTOB) MIpeIaraeTcs
UCIIOJIb30BaTh CIENYyIOIYyI0 KOoHpurypamuto kaxjaoro ITK.

IIOPAJIOK BBIIIOJIHEHUA PABOTBI H ®OPMA OTYETHOCTH:

3aganue 1.

1. OnucaTth OJHOPAHTOBYIO JIOKAIBbHYIO CETh C TONOJOTUEH JIMHEHAs I1IMHA.

2. IlpousBectu pacy€r CTOMMOCTH MOAKIIOUCHHS K JIOKAJIbHOU ceTH. Pacuér nmpon3BOAUTh COTJIACHO
[IEHaM Ha COOTBETCTBYIOIIME TOBAPHI B MarazuHe (MCIOJIb30BATh PECYPC UHTEPHET) U C YUETOM CXEMBI
PacIoIOKEHHUST KOMITBIOTEPOB B orce.

3. MpoaHanusmnpyiTe onmcaHue I0KaNbHOMN CeTU 1 caenainTe BbiBoAbI.

Cxema JTOKaIbHOH ceTH

Henocratku

[Ipeumyiecrsa

KonnyecTBO KOMIIBIOTEPOB B
CeTH

ObopynoBanue, o0opy10BaHue CTOMMOCTb
HEe00X0aUMOeE ISl CO3IaHNs
CETH M er0 CTOMMOCTh

O01as CTouMOCTb CO30aHUS
JIOKAJILHOM CETHU

BriBoabI:

3ananme 2.

1. Onwucath OAHOPAHTOBYIO JIOKAIBHYIO CETh C TOMOJIOTUEN 3BE3a.

2. IlpousBecTu pacu€T CTOMMOCTH MOJKIIOUEHHUS K JIOKAJbHOM ceTH. PacuéT nmpon3BouTh COTJIacHO
[IEHaM Ha COOTBETCTBYIOIINE TOBaphl B MarasuHe (MCMoiIb30BaTh PECYpC UHTEPHET) U C YUYETOM CXEMBbI
pacoNoKeHusI KOMIIBIOTEPOB B OucCe.

3. [Ilpoananusupyite onrcaHue JOKAJIbHOU CETH U CAEIalNTEe BHIBOJIBI.

CxeMa JIOKaJbHOU CeTH

Henocratku

[Ipeumyiecrsa

KonnyecTBO KOMIIBIOTEPOB
B CETH

ObopynoBanue, 00opy/10BaHHE CTOUMOCTh
He00X0aUMOe Il CO3IaHNs
CETH M er0 CTOMMOCTh

OO011ast CTOMMOCThD
CO3JaHus JIOKAJILHOU CETH

BriBoabI:




3aganue 3.

1. Onwucarts JOKAJIbLHYIO CETh HA OCHOBE CEpBepa.

2. IlpousBectu pacy€r CTOMMOCTH MOAKIIOUCHHS K JIOKAJIbHOUW ceTH. Pacuér nmpon3BOAUTH COTJIACHO
[IEHaM Ha COOTBETCTBYIOIIME TOBAPHI B MarazuHe (MCIOJIb30BaTh PECYPC UHTEPHET) U C YUETOM CXEMBI
PacIoIOKEHHUsT KOMITBIOTEPOB B orce.

3. MpoaHanusunpyiTe onmcaHue I0KaNbHOMN CeTU U caenainTe BbiBoAbl.

CxeMa IOKaJIbHOI CETH

Henocratku

IIpenmymiectBa

KonndecTBO KOMIBIOTEPOB B
CeTH

O6opynoBanue, o0opyI0BaHNe CTOMMOCTH
HE00X0IMMOE ISl CO3/IaHMUS
CETH U €r0 CTOUMOCTD

O01as CTOUMOCTE CO3JaHUs
JIOKAJILHOM ceTH

BriBoanr:

3apanue 4.

1. Onucath GECIPOBOAHYIO JIOKAIBHYIO CETh JUIS MOPTATUBHBIX KOMITBIOTEPOB (HOYTOYKOB).

2. Ilpown3BecTu pacyé€r CTOMMOCTH MOJKIIOUEHNUS K JIOKAJIbHOM CeTH. PacuéT mpon3BOUTE COTIIaCHO
[IEeHaM Ha COOTBETCTBYIOIINE TOBAPhI B Mara3suHe (MCIOJIb30BaTh PECypC UHTEPHET) U C YUETOM CXEMBI
pacrosoKeHus: KOMIIbIOTEPOB B Oduce.

3. IIpoananu3upyite onmMcaHve N0KaNbHOM CETU U CAENANTE BbIBOADI.

Cxema JTOKaIbHOH ceTH

Henocratku

[IpeumymecrBa

KonnyecTBo KOMIIBIOTEPOB B
ceTu

Ob6opynoBanue, 000pyToBaHUE CTOUMOCTH
HEO0O0XOIUMOE TSI CO3IaHUs
CETH U €r0 CTOUMOCTD

OO01as CTOouMOCTb CO30aHUS
JIOKAJILHOM CEeTH

BriBoapbr:

KonTpoabHbIe BONPOCHI:

1. Kakue TOmojgoruu ceTei BbI 3HaeTe?

2.  UYewm oTiiMyaeTcsd J0KaJIbHAS CETh OT IJ100aJIbHOM?

3. Moxet 11 ObITh KOMIIBIOTEP OJJTHOBPEMEHHO KIIMEHTOM U CEpBEpOM?

4. Tlo BamemMy MHEHHIO KaKasi U3 TOIIOJIOTHI CeTH HanboJee MoIX0IuT 00pa3oBaTeIbHOMY
yupexJIeHuto? nouemy?

IIpakTnyeckas padora Ne3
IMocTpoeHue oHOPaHTOBOIi ceTH

Leapb padoThi: OCBOGHHE YMEHHUH MO MOCTPOCHUIO OAHOPAHTOBOM JIOKAIbHOM BHIYMCIUTEILHOMN CETH.

Oo6opynoBanme: pabouas crannus, kommyrtatop DES-1100-16, Butas mapa, KOMIDIEKT IS 0OKMMa
kabeJs1, ceTeBoi TecTep, pazbeMbl RG — 45 - 4 miT.

Bpems BpinosiHenusi: 90 MUHYT.

KPATKAA TEOPUHA U METOAUYECKHE PEKOMEH/IALIUH



OpnHopaHroBasi ceThb MNPEACTaBIsAET COOOM CETh PAaBHONPABHBIX KOMIIBIOTEPOB — pabOYMX CTaHLUH,
KaX/asi U3 KOTOPbIX MMEET YHUKalbHOE UMs U ajapec. Bce paboune craHIMM 0ObEIUHSIOTCA B pabouyio
rpynny. B olHOpaHroBOM CeTH HET €IMHOrO LIEHTpa YIpPaBJIEHUS — KaKaas padoyasi CTaHLUS CETH MOXKET
OTBEYATh Ha 3aIPOCHI JPYTUX KOMIIBIOTEPOB, BHICTYMAs B POJU CEpBEpa, M HANpaBIIATh CBOM 3alpOChl B
CETb, Urpas PoJIb KIUEHTA.

OnHOpaHTOBBIE CETH SBIAIOTCS Haubojiee MPOCTHIM A MOHTaXa M HACTPOMKH, a TakXKe JeleBbIM
TUIIOM ceTel. {7 mocTpoeHus: OJHOPAaHTOBOM CETH TPEOyeTCsl BCEro JIMIIb HECKOJIbKO KOMIBIOTEPOB C
YCTaHOBJICHHBIMHM KJIMEHTCKUMH OC, U CHaO)XXEHHBIX CETEBBIMHM KapTaMu. Bce mapamerpbl 6€301acHOCTH
OTIPEAEIAIOTCS UCKIIOYUTEIbHO HACTPOMKAMHU KaXKJJOTO U3 KOMITBIOTEPOB.

K 0CHOBHBIM JIOCTOMHCTBaM OJHOPAHTOBBIX CETEH MOKHO OTHECTH:

HPOCTOTY pabOThI B HUX;

HHU3KYI0 CTOMMOCTb, TIOCKOJIBKY BCE KOMIBIOTEPHI SBISIOTCS PAOOYNMHU CTAHLIUSIMH;
OTHOCHUTEJIbHYIO IPOCTOTY aIMUHUCTPUPOBAHUS.

HenocraTku 0JJHOPaHTOBOM apXUTEKTYpPbI TAKOBBI:

3¢ PEeKTUBHOCTH pabOTHI 3aBUCUT OT KOJIMYECTBA KOMITBIOTEPOB B CETH;

3amuTa HHGOPMAIMU 1 6€30MaCHOCTh 3aBUCHT OT HACTPOEK KaXkJJOr0 KOMIIBIOTEPA.

Cepbe3Holl po0IeMoil 0JTHOPAHTOBOM CETEBOM aApXUTEKTYpPHI SABISAETCA CUTYalHsl, KOI/la KOMIBIOTEPHI
OTKIIIOYAIOTCS OT CETH. B 3THX Cilydasx M3 CETH HCYE3al0T BCE OOIIECETEBBIE CEPBUCHI, KOTOPBIE OHH
NpEeOCTaBIUIM (HampuMep, oOliasi Manka Ha JUCKe OTKJIIOUYEHHOTO KOMIIBIOTEpa, MM OOLIMH MpUHTE,
TIOJIKITFOUEHHBIN K HEMY ).

AJMUHUCTPUPOBATh TAKYIO CETh JOCTATOYHO MPOCTO JIMIIbL IPU HEOOIBIIOM KOJIMUYECTBE KOMIIBIOTEPOB.
Ecnu xe uncno pabouux cTaHUMH, TOMyCTUM, npeBblmaeT 25-30 — To 3T0 OyA€T BBI3bIBATH ONpEACICHHbIE
CJIO’KHOCTH.

[TocTpouTh OHOPAHIOBYIO CETh MPOCTO. Ee 0COOEHHOCTH 3aK/IIOYAeTCs B TOM, YTO BCE BXOJSIINE B €€
COCTaB KOMITBIOTEPHI pabOTaOT CaMHU, TO €CTh UIMHU HUKTO HE yIpaBIIsIeT.

OpnHOpaHTOBasi CETh BHIMVIAIUT KaK HEKOTOPOE KOJMYECTBO KOMITBIOTEPOB, OOBETUHEHHBIX B Pa0OUyIO
Ipynny ¢ TOMOLIbK OJHOTO M3 CYIIECTBYIOIIMX BapUaHTOB CBs3U. OTCyTCTBHE YNPaBIISIOLIETO
KOMITBIOTEPA — CEpBEpa — JIEJIAeT €€ MOCTPOEHHUE JAEUIEBBIM U 3((HEKTUBHBIM.

JIro60#1 KOMIbBIOTEP B TAKOH CETH MOXHO Ha3bIBaTh CEPBEPOM, IOCKOJIbKY OH caM OIpeJesseT Habop
IPaBUWJI, KOTOPBIX JTOJIKHBI IPUJIEPKUBATHCS JPYTHUE MOJIb30BATENH, €CIIM XOTAT UCIOIb30BaTh €TI0 PECYPCHI.
3a KOMIIBIOTEPOM TaKOW CETH CIEAMT IO0JIb30BaTeNb (WM MOJIb30BaTeNN), KOTOPbIM paboraer Ha Hem. B
9TOM 3aKJIIOYaeTCs TIaBHBII HEJIOCTaTOK OJHOPAHTOBOM CETH: €€ MO0JIb30BaTeNU JODKHBI HE IIPOCTO YMETh
paboTaTh Ha KOMIIBIOTEPE, HO U UMETh NpeACTaBIeHUuEe 00 aJMUHUCTPUPOBAHUU. B OOJBIIMHCTBE CilydaeB
UM TIPUXOHUTCS CAMOCTOSITEIIBHO CIIPABIATHCS C BO3HUKAIOIIMMHU BHEIITATHBIMU CUTYAIMsIMUA M 3aIIMIIATh
CBOM KOMIIBIOTEPBI OT HENPUATHOCTEH, HAUMHAS C BUPYCOB U 3aKaHYMBAsl IPOrpaMMHBIMU M alapaTHbIMU
HETIOJIaKaMH.

OnHopaHroBast ceTh MO3BOJIAET MCIIOIB30BaTh OOIIME PecypcChl, (ailibl, MPUHTEPHI, MOEMBI U T. 1. M3-3a
OTCYTCTBUSl YIPABIAIOIIErO KOMIBIOTEPA KaXKABI I0JIb30BaTelb Pa3[eiIieMOro pecypca JOJKEH
CaMOCTOSITENIbHO YCTAHABJIMBATh MPaBHJIa €r0 UCIIOIb30BAHUS.

s pa®oThl C OHOPAHTOBBIMU CETSMM IMOAXOJUT JIt00asi CyLIeCTBYIOLIAsl onepanroHHas cucrema. K
npumepy, ee MoJIep)KKa pealn3oBaHa B onepanroHHoi cucreme Windows HaunHas ¢ Bepcun Windows 95,
MI03TOMY JIOTIOJIHUTENIBHOIO MPOTrPaMMHOI0 oOecreueHus JUisi paboThl B JIOKAJBHOM ceTH He Tpedyercs.
OpHako ecnu Bbl XOTUTE o00e30macuTh ce0s OT MPOrpaMMHBIX MpoOJieM, JIydlle MCIOIb30BaTh
OTIEPALIMOHHYIO CHUCTEMY BBICOKOTO Kiacca, Kk mpumepy Windows XP.

IIOPAJIOK BBIIIOJIHEHHUA PABOTBI H ®OPMA OTYETHOCTH:

1. BemmonHuTe npakTudeckue 3aaanus 1, 2 u 3, nenast NpoMeKyTOUHbIE 3aIIMCH B KapTe - OTYETE.

2. Pe3ynbpTaThl BHIIOIHEHUS KQXXI0TO MPAKTUYECKOI0 33/1aHuUs POJIEMOHCTPUPYITE penoaBaTesto.

3. Ilocne KOHTPOJS BBINOJIHEHUS IOCIEAHErO IPAKTUUYECKOrO 3aJaHusi, BOCCTAHOBHUTE HCXOJHbIE
CeTeBble MapaMeTpbl Ha CBOEM paboueM KOMIIBIOTEpE U MPOBEphTe PabOTOCIOCOOHOCTH JIOKAJbHOW M
rJ100aJIbHOM CETH.

4. Ilpusenure paboyee MECTO B MOPSIOK.



3aganue 1.

Oo60xmute 2 otpeska UTP — kabenst ¢ o6enx cropoH no crannapty EIA/TIA-568A (nmpsmoii kabens).

Memoouueckue pexomenoayuu: Bcmaenss npoeoowuxu 6 paszvem, cieoume 3d mem, uYmoObl OHU
00X00UMU 00 KOHYA pazvemd, a GHeWHss U30NAYUS Kabens blXxoOunia 3a uxcupyrowyro saweixy. s
NPOGePKU NPABUTLHOCHIU 00CUMA UCNOTIb3YIME CemeBoll mecmep.

IIpakTrdeckoe 3amanne No 2, Co:«:z[aﬁTe IMOAKIIIOYCHUEC THUIIA KKOMIIBIOTCP-KOMIIBXOTCP)>.

' KaGenb Ethernet ‘
w (nepexpecTHbIn)
Q& Q&

MK1: MNK2:
IP-agpec: 192.168.1.1 IP-agpec: 192.168.1.2
Macka noacem: 255.255.255.0 Macka nogceru: 255.255.255.0

Memoouueckue pexomenoayuu: Ilposepbme Haruyue Guzuuecko2o coeOuHeHUus MeHcoy KOMnviomepamu
no uHOUKayuu cemoouo0os na cemesvix aoanmepax 1K1 u I1IK2. Ileped mem xax uzmenums napamempol
1P — adpecayuu, 3anuwiume 6 mempaos 8ce cemesvle NaApamempsvl, YCMAaHoBIeHHble HA 8auleM KOMNbIomepe
(IP — aopec, macky noocemu, OCHOBHOU UL03) O nociedyroujeco ux eoccmanosienus. Ocywecmeume
HacmpotuiKy cemesuvlx napamempos u npogepvme Haaudue coeourenus medxcoy IIK 1 u I[1K 2.

MK1:
IP-agpec: 192.168.1.1
Macka nogcetu: 255.255.255.0

Kommyratop DES-1100-16

MnK2:
IP-agpec: 192.168.1.2
Macka noacetn: 255,255.255.0

Pucynok 1 - Cxema MOAKIIOYEHHS TUIA «KOMIIBIOTEP-
KOMITBIOTEPY

3ananmue 2.

CoznaiiTe OTHOPAHTOBYIO CETh C HCIIOJIb30BaHMEM KoMMyTaTopa. llomyuuTe AOCTYN K TEKCTOBOMY
(ailry, pacrooXeHHOMY Ha COCETHEM KOMIIBIOTEpE.

Memoouueckue pexomenoayuu: Ocywecmeume noOKIOUeHue djiemMenmos cemu no cxeme. llposepbme
Hanudue gusuueckozo coeounenus medxcoy 1K1, IIK 2 u kommymamopom no uHOUKayuu cemoouooos.

Ocywecmaume HACMPOUKY CemesblX napamempos u npogepbme Haaudue coeourerus mexcoy 1K 1 u I[IK
2.

na obecneuenusn docmyna k gawiemy ¢ailiy ¢ coceOHe2o Komnvlomepa Hacmpoume OJisi meKyujeti nanku
obwutl docmyn.

HNHCTpYKIUM MO BBITMOJHEHUIO MPAKTHYECKUX 3aJaHUIi:

Coznanme NOAKIIOYEHUS TUIIA KKOMITBIOTEP-KOMITBIOTEPY.

ar 1. IMoxkmrounte [TIK1 u ITK2 B coorBeTcTBUM co cxemoi npsimbiM Ethernet -tkaGenem (puc. 1).
Ilar 2. Hactpoiite crarnueckuii [P-anpec Ha padounx crannumsax [1K1 u ITK2.

1. Otkpotiite Cemesvie nooknrouenus (Ilyck - [lanens ynpaenenus - CeTeBble MOIKITIOYCHHUS);

2. B xoHTEKCTHOM MEHIO yHKTa [looxnouenue no nokanvrot cemu Boidoepute Ceoticmaa,

3. B nuanmoroBom okue Beibepute /lpomoxon Unmepnema (TCP/IP) n naxmute Ceoticmaa;

4. Beibepure Hcnonvzosamo credyrowuti IP-adpec (cm. puc. 2);

5. 3anaiire HoBbie [P — anpec u macky noaceru st [IK1 (unu [1K 2) (em. puc. 1).



&S Cetennie noaxneve nna

2z JEd Cuowcraa: Mpatoxon Mure pue ta (TCR/IP) 2IES

= Mo v anpeca DNS

6 DNS -capaap:

DNS cepeen

ok ] [ Omena ]
Pucynok 3 - Hactpoiika cratudeckoro IP-agpeca mist OC Windows XP
Hlar 3. ITpoBepbTe KoHpUryparuto cereoro afantepa [1K1 (wm 11K 2) ¢ nomomisio KoMaHasl ipconfig.
[Iar 4. IIpoBeprTe MOCTYMHOCTh coeauHEeHHs Mexay padouumu cranmusmu 1K1 u I1K2 ¢ momombro
KOMaHJbl ping .

CooficToa: Jaganma 2/

Otuwe  LocTun | Hacrporika

Mok ansHei 0Bwwi 40CTYN W Ge30NacHOCTE
Yrofbl pASPELKTE AOCTYN ADYIHM NOKENEHGINM
1 5 NONBS0BATEAAM K ATOA NAMKE, NepeMecTUTE ee B
- nanky

Yrodil 3anpeTuTe afLMi A0CTYN K 3TOM NanKke 1 ee
NOANAMKAM, YOTSHOBUTE STOT GASHKOK.

Ceteeoi oflumit 2ocTyn U Ge30nacHoCTE
J Urofiel oTKpETE AOCTYN 4 MOAEZ0ESTEAAM 3TOMO
L) KOMMBIOTEPa, U N0 CETH, UCTAHOBMTE NEpBSIIi
= 7 nawoK ¥ 33040TE UMA pecypca

[¥] Orkpbme 0wk AocTyn K 3T0M Nanke
WA o6uero pecypca | 3anarua

[¥] Paspewure usteHen1e Saitnos no ceti

MonpotiHee of

i L) GpaHamaysp Windows Gu1eT HSCTDOEH Ha paspewweHe
A0CTYNG K 3TOM NaNKe © APYrx KOMNBIOTEPOS B CETW.

[ aK | { Ormena J l Mpurersrs |

3aganue 3.
Cozanue OJHOPAHTOBOM CETH C HCIOJIb30BaHHWEM KoMMyTaropa. [lomydeHue qocTtyma K TEKCTOBOMY
(haiiiy, pacroyio)KeHHOMY Ha COCEHEM KOMITBIOTEpE.

[Mar 1. [oakmounte [IK1 u IIK2 x xommytaropy DES-1100-16 «mpsimpim» FEthernet-kaGenem B
COOTBETCTBHUH CO CXeMOH (cM. puc. 2).

[Har 2. IlpoBepbTe AOCTYNHOCTH coenuHeHHus Mexay padounmu ctanuusamu 1K1 u IIK2 ¢ nomomibio
KOMaH/Ibl ping.

[ar 3. Co3paiite Ha padounx cranusax [1K1 u I[1K2 nanku nms o01iero 1ocTyma mo CeTH.

1. Coznaiite mamky, koTopas OyneT mpuUMeHSATbca A oOMeHa uMH(popmauueil mo ceru;2. BoizoBute
KOHTEKCTHOE MEHIO CO3/IaHHOM IMAaIKu U BbIOepUTE MyHKT «O0wuti 0ocmyn u 6e30nacHocmoy,;

3. Bo Bruagxe JJocmyn - Cemesoii obwuii oocmyn u bezonacrocms Boioepute Omkpuims 00wuti 00Cmyn
K amou nanke u Paspewums uzmenenue ¢aiiios no cemu, Pucynok 4 - Hactpoiika
o01iero gocTyna

4. Haxxmute kHOTIKY [Ipumenums;

5. B nanHOM ceTeBOM Marke CO34anTe MyCTOW TEKCTOBBINA JOKYMEHT.

[ar 4. Ha pa6oueit craniuu [1K1 (ITK 2) nmpoBeprTe qocTyn k 1oKymMeHTaM Ha pabouelt craniuu [1K2,
BHECUTE U3MEHEHMSI U COXPAHUTE.

1. B anpecnoii ctpoke manku Mot komnvromep BBeaute \ \192.168.1.2 (\\192.168.1.1) u naxxmure Enter,

2. Haiiute co31aHHYIO MANKy COCEHEr0 KOMIbIOTEPA C OTKPBITHIM OOIIUM JI0CTYIIOM;
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3. Buecure B Hpe,Z[CTaBJ'IeHHHﬁ TEKCTOBBIN (baﬁﬂ CBOMU JIMYHBIC JAaHHBIC H COXPAHUTC €I'o.

KonTpoabHbIe BONPOCHI:
OmHOpaHTOBOW HA3BIBAETCS CETh, KOTOPAS. . .
J1 HOCTPOEHUSI OJTHOPAHTOBOM CETH MOTYT HCIOJIb30BAThCS CIEAYIOIINE TONOJIOTHHU:
[IpaBunsHOCTH 00kMMa kabenst Ethernet onpenensiercs. ..
Yr1oObl ycTaHOBUTH HOBBIN IP- aapec 11 komnbroTepa HE0OOXOAUMO. . .
UroObl mOMy4YuTh HH(POPMAIUIO 0 KOHPUTYpAIH CETEBOTO afanTepa HEOOXOMMO UCIOIb30BATh CETEBYIO
YTUJINTY ...
Kax npoeputs Hannuue coequnenns mexay 1K1 u I1K2 neodxonumo?
[MTanka, 111 KOTOPOM HACTPOEH OOIIMI 1OCTYI, OTIAMYAETCs OT OOBIYHOM MAaIKU TEM, UTo ...
YToObI MOTYyYUTH JOCTYI K OTKPBITBIM pecypcaM Jpyroro KOMIbloTepa He0OOXOAUMO ...

IIpakTnyeckas padora Ne4
Co3nanue 00IIUX CeTEBBIX PECYpPCoOB

Ilesab padoThI: HAYUYNUTHCSI HACTpAUBATh OOLIME MANKH, Ul OpraHU3aly o01Iero ocTyna K Qaiinam u
nankKam JJiss KOMIBIOTEPOB, KOTOPBIE PACIIONOKEHBI B OJTHOM JIOKAJIIBHOM IPYIIIE WIN B OJTHOM JIOMEHE.

Oo6opynosanmue: [1K, MS Windows

Bpems BpinosiHeHusi: 90 MUHYT.

KPATKAA TEOPUA U METOAIUYECKHE PEKOMEH/IAIIUU:

[Ipu pabote ¢ gomMaiHed JIOKAJIbHOW CEThIO WM C KOMIIBIOTEPAMH HMHTPACETH OpraHU3allMk Bam
npujeTcsl HacTpauBaTh OOINME MamnKd, TaK KakK, BEpOSTHEE BCEro, YTO BallM IOJIb30BATEIH 3aXOTST
paspeiiatb COTPpYAHHUKAM IPOCMATPHUBATH, U3MCHATHL U CO3daBaThb @aﬁnm M MarnkKu 1 KOMIIBIOTCPOB,
KOTOpBIE PACMOJIOKEHBI B OJTHON JIOKAJILHOM TpyIIe Ui B OJIHOM JoMeHe. B HacTpoiike ob1iero qocryna K
q)afmaM M IankamM HCT HUYCTO CJIOXHOTO, HO B CBA3U C TCM, UTO IJIA OTKPBLITHUA 06HIGFO AO0CTyIlIa HY’KHBI
npaBa aJIMUHUCTpPATOpa, HE BCEM MOJIb30BATENIAM Ballel ceTH OyAeT MpelocTaBlieHa TaKas BO3MOXHOCTb.
Ho mocne Toro kak Bbl HAaCTPOMTE Ha IOJb30BATENILCKMX KOMIIBIOTEpAX MapaMeTpbl OOILEro JO0CTyIa,
MOJIF30BATENIM CMOTYT CAMOCTOSATEIHHO MPEIOCTABIATH JOCTYI K CBOUM HarkaM U Qaiinam.

Kakue jxe 3amaud MOKHO BBINOJHUTH TpPH TMOMOIIM oOmero jgocryna? s TOro 4ToObl Balu
MOJIb30BATEIM MOTJIM MPOCMATPUBATh COACPKUMOE JIOKAJTbHOW CETH U UMETh JIOCTYI K KOMIbIOTEpaM U
YCTPOMCTBAaM Bbl MOKETE BKJIIOUUTH CETEBOE OOHapyskeHue. Eciin K KakJOMy KOMIIbIOTEpY Ballei ceTH He
MOJIKJTIOYEH JIOKAbHBIM MPUHTEDP, BaM MPHUAETCS OTKPBIBATH OOIIMIA JOCTYI K MPUHTEpaM, ISl TOTO YTOObI
MMOJIB30BATCIIM MOIJIM pacCrnedyaTrbiBaTb CBOXO JOKYMCHTAIIUIO. Bre1r moxete npeaoCTaBIATh O6HII/II71 AOCTYII K
pecypcaM KOMIIbIOTepa, Kak JUIs BCEX MOJb30BaTeNied, TaKk M JAJs TeX MOJb30BaTeliel, yueTHbIe JaHHbBIE
KOTOPBIX UMEIOTCS Ha KOMITBIOTEpE, TPEAOCTABISAIONEM o0mMid OCTyn K ¢aiinam u nankam. Bsr moxerte
pa3peluTh MoJIb30BaTeNsIM OOMEHUBATHCS MY3BIKOM, BHAeodaillaMd M KapTUHKaMU, pa3periuB OOIIUH
JIOCTYII K IOTOKOBOMY MYJIbTUMEAHA U IIPOYEE.

IIOPAJIOK BBIIIOJIHEHHUA PABOTBI H ®OPMA OTYETHOCTH:

3aganue 1. [louck apyrux IIK B ceTn

[Torick KOMIBIOTEPOB U PabOYMX TPYII B CETH BO3MOXKEH C MOMOIIBIO MOUCKOBOI cuctembl Windows
XP. 3aiinute B "CereBoe okpyxkeHue" u Haxxmute Ha kiauiry F3, 3arem 3anonHute nose "Bemute ums
UCKOMOro KoMIiptoTepa unu ero IP agpec". Mol Oyaem uckatb, Hanpumep, BTopoit [1IK B paboueii rpymnmne

110 (puc.1).
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Puc. 1. Ilouck xomnerotepa 110-2 B cetn
Hacrtpoiika 11 o01ero goctyna K ceTeBbIM pecypcam
B stom npumepe MbI caenaeM oOmieit manky Mou TOKYMEHTHI.
[Ipocroit 06muii gocTym k daiimam
[IpaBoii KHOMKON MBIIIM IIETKHUTE Ha manke Mou TOKYMEHTHI U BbIONHUTE KomaHIy CBoiicTBa-
Hocryn. Ha Bkimagke JlocTym yctaHOBUTE (PiIaXkKKH Kak Ha pHUcC.2.

Markk >

CeoHcTEa: MoK QOKYMEHTEI

21 x|

B Paboumi cTon

= T2 Mol KoMneroTep
ed Ancik 3,5 (A
E %= NokaneHeld anck (230
=l Y Documents and Settings
- all Users
= User
' RarsF=0
' nagHoe MeHo
! MzBpanHoe
= E¥ Mom AckyMeHTE
CEl MoM pHcyHKKH
Hi MoA mysbika
' PaboqmiA cTon
- Program Files
A WTRD O S
DWD-RAM auckosod (D)
G‘ MaHene ynpasnedHa
- OAWHE A0KYMEHTEI
- AoKyMEHTE - User
Mor aAckymMeHTEl

R E R

[+ 1

CeTeE0s OKpYHEHNE

i

4 Kopshna

F's

G

OGwre HocTun I

— NokaneHBIR oSWIHE 40CTYN 1 Ge30NacHOCTE

3 Hrofkl paspeltTe A0CTYN APYrHE A0KSAEHEIR

Ey NoNES0ESTENAR K 3TOM Nanke. NeperecTHTE B8 B
nanky 0SwKe ookyrMeHTEL.
UTobk! 2aNpeTHTE oGWHEA A0CTYM K 3TOM Nanke W ee
NOANSNKaN, YoTSHOBHT 2 3TOT a0k,

I OTreHHMTE oW HA OO0CTYM K 3ToH Nanke

— CeTesoi ofSwMii Ao0cTYn 1M Ge30MacHOCTE
q! Yrobe oTKpEME 40CTYM H NONES0EATEAAM STOro
) KOMIEIOTEPS. W M0 SETH. YCTSHOELTS NepekIi
PASHOK M 3a03ATe WA pecyYpca.

v OTepeme oSWHA AOCTYN K STOMN Nanke

Hraa odwero pecypca: IMDH OOKEYFEHTEI

O IPaspellkTE MSkEHEHWE Dalinos No CeTLE

Mogpodnes 06 oW er 0O0CTYNE M GESONACHOCTH.

,j.) Epangrays p windows HAacTpoeH Ha paspeLlleHWE gocTyYNa K

STOHA Nanke ¢ APYrHE EoOrMNETeEp0E B CETH.
NpocrmoTp NapameTpos Gpadorays pa Wwindowes

B

OTraeHa I

M prrEHHTE I

Puc. 2. B okHe Mou 10KyMeHThI akTUBHA BKJIaaka Jloctyn

[Tocne 3aKkpbITHS JAHHOTO OKHA C HOBBIMM HAaCTPOMKAaMH Ha 3HAuKe Mankd Mou JOKYMEHTHI MOSBUTHCS
pyKa, 4TO 03HAYaEeT, YTO 3TOT PECYpPC CETH — OOIIUH.

Pacmmpennsblii o0mmii rocryn Kk gaitaam

O6wruHO mocTtatoyHO pekuma "[IpocToit obOmmit goctyn K ¢aiimam", omHako, ecnu Tpedyercs Oosee
cephé3HOE pasrpaHUuUEHHE INpaB IOJIb30BaTeNe, TO HE0O0XOoAWMO BKIIOUMTH "PacmmpeHHbI oOmumit
noctyn", Uist 3TOT0, B JIIOOOM OKHE HY»HO BbIOpaTh: CepBuc-CBoiicTBa manku-Bua, u yOparh ranouky c
napameTtpa "Mcnonap3oBaTe IpocToi o0mmid focTyn K daitnam" (_puc.3).
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r HDEJJ,CTBB.FIEHHE narok,

3 foxHO NPUMEHVTE M, BEIGDAHHEIN 019 3TOMH Nanky,
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| [pUMEHMTE KO BCEM Nankar I C8poc nna Bcex nanok.

JononHUTENEHEIE NaparET phl.

CHCTEMHEIE NapatdeT pbl
HoMEa "CRAwmWi peskut' B AHanore selkniodysHAa M1
KogoBan ctpanuua 1251 sMecto 1252 [TpefyeTcA nepesarp

P adine! W nanku
O AeTomaruyeckuil nouck, ceTeBk! Nanok, M NPUHTEPOE —
[ BoceranaenMeart NpekHUe okHA NanoK NpW BXOAE B CHCTEN
BEIBEOAMTE NOAHBIA NYTE B NaHENM 30peca
[] BeiEongure nonHeil yTe & cTpoKE Saronoska

[ Wenonezoeare NpocTol ofwmi 4ocTyn K painar [peromeHt j

He k3wwnpoEaTE 3ckMsEl

[ OTkpoisars ka#ayo nanky & oTASEHOM OkHE _ILI
| 3

|+

|

BOCCTEHOEMTE YMOM4aHHA |

QK. | OtreHa | nDHMBHMTbl

Puc.3. 3anaem Pacmmpennsiii oOumii toctyn
CHoBa 11151 maniku Mou TOKyMEHTHI BBITIOTHsIeM kKoMaHay CBoiicTtBa — Jloctyn (_puc.4).

BOHRCTBA: MOoM AOKYHMEHTHI 2] =]

Oewwe  HocTun I EESDI‘IaCHDCTbI

MoxHo coenate 3Ty Nanky oSw el 009 NoNES0EaTENSMH
BallEi CETH, 007 Y20 BhIGepHTE NEpER N0YaTENb
"OTEPEME OGLMA 4OCTYM K 3TOoM Nanke’".

7 OTMEHWTE OBWHA ADCTYA K 3 ToE Nanke

% OTEPBTE OSWME AOCTYA K 3TOR Nanke

OBWKHE pecypc: IMDM OOKEYFEHTEI

Opuvraeyanue: I

MpeaeisHoE 4HCAD  © pMakcHManbHD BoSMOKHOE
MNoAES0EaTEnSMN;
e

10 _:I
I na ebISopa NpagKn A0CTYNAS K oGuLed PaspeweHuIa |
nanke No CeTH HaxkkTe 'FaspelueHaa’. =
JnA HacTpolikK OOCTYNa B SETOHORHOM KaLuwpDBaHMel
pERMEE HaMMMTE " 'Fa wposanme’’ =

EpaHamays p Windows HacTpoeH Ha paspellsHHE 4ocTYnS K
3TOMA NaNKeE G APYrHdy KOMNBHOTERO0E B CETH.

MNpochoTD NapaMeTpos GpaH-ays pa Windosws

Ok I OTreHa I MpUrteHHTE

Puc.4. AxtuBna Bxiagka Jloctyn
Tenepp Mbl BUIUM HOBBII 2JIEMEHT - KHOIIKY "Pa3pemenus’, koTopas 3a1aeT Moib30BaTene, KOTOPbIM
OyzeT JoCTyIHa JaHHas mamnka (puc.d).



Paspewenva Ana MoW J0KYMEHTEI i |

PazpewsHua oA obwero pecypca

Lpynine! MK NobS0EETENM:
!ﬁ Bece
NogasmTe... | Haante |
Paszpewerua ana Boe Paspewvte 3anpeture
MonHei gocTyn O
W areHeH1e O
YreHue O

QK I OrreHa | nDHmEHHTbl

Puc5. Pa3pemeno BceM Bce
Bo3mosxHBIE TIPOOIIEMBI ¢ OOIIMM JOCTYIIOM K PECypcaM CEeTH
Ecnu co3nmath ceTreBoil nocTynm K pecypcaMm He MOJydaeTcs, TO MOCTapaiTech MCHPAaBUTh CHUTYALHUIO,
IPUAECPKUBAICH CIECTYIOIUX PEKOMMEHIAIIHIN:
e [IpoBepbTe MPaBMILHOCTH CETEBBIX HACTPOEK aHTUBUpPYCA U OpaHIMaydpa.
e He ucnonp3yiiTe B IMEHaX KOMIbIOTEPA PyCCKUE OYKBBI, 3TO MOKET MPUBECTH K IPOrPaMMHBIM OIIHOKaM.
N3meHnTe HeoOX0AMMbIE pa3pelieH sl IpaB oJb30BaTelNs Ha BKiaake besonacHocts (_puc.6):

CeoficTea: makar |
O6iwwe | Hocryn BesonachocTs | HacTpokika |
LpYnne! UK NankS0BaTEnk:
€5 5vSTEM
!ﬁ AgpauHucTpaTope [408-01 WaaruHHcTpaTopE(]
Bce
€ Crynerr (408-01\Crynen)
MNofiasus, Ynanms |
Paspewenua na Bee Pazpewnre  3anpeture
MonHei gocTyn o =
Wanterure [m}
UTenue 1 BBINONHEHME O
CrucoK COASp#MMOro nanku [m}
UTeHue O
Januce [m}
leumis am e m =
Yrofibl 3505Th 0CofbIE PASPEWEHHA KM TononHUTETbH |
NAPEMETPE, HEHKMHTE 3TY KHOMKY: d
ak. I OTheHa | MpUMEHUTE |

Puc.6. Bcem mosnb30BaTensiM 1aHbl BCE MpaBa
BwmecTto 3amaHnsa koHKpeTHOro [P BpydHy:0 MOKHO yCTAaHOBUTH IEPEKIIIOYATENh HA ABTOMAaTUYECKOE
onpexnenenue [P (_puc.7).



CeoitcTea: MpoTokon MuTepHeTa (TCP; e |

OBwke | AnsTepHATHEHSA KOHPHIYPALMA I

MapateTpil [P MOryT HASHAATECA SETOMATHYECKM, BCAH CETh
NOAAEPHWESET 3TY BISMIKHOCTE. B NPOTHEHOM CNY4ae NapaMETPEl
IP MO%HD NOAYSMTE Y CETEBOMD SAMUHWCTPATOPA.

& Tlonyuure IP-a0pec SETOMATHYECKL

—{" Wenonbsosars coegywwmi IP-agpec:

|F-anpes: I . . .

Macka nooceTH: I . . .
[ cHOBHOMN Wil I . . .

& MonyauTe agpec DNS-cepBepa ETOMATHYECKM

—" Menonksosars coegymiwme anpeca DNS-cepeepos:

Mpegnodvmaeted DHES-cepeep: I - - -
LneTepHaTHEHEN D S-cepeep; I - - -

QononHmeano...l
(] 8 I OTreHa |

Puc.7. Ilepexntoyarens nonydenus [P apromarnuecku

Bpewmst u narta Ha yacax Bcex I1K gosmkHBI ObITh OIMHAKOBBI.

Co3gaeM ceTeBoii quck Z, oomuii mjs Becex T1IK

Kaxnplii pa3 wuckarb oOuryro mnanky B CeTeBOM OKpYXKEHUU HE OuyeHb yJno0HO. VMeer cMbica
HOJKITIOUUTh €€ K BallleMy KOMITBIOTEPY B KauecTBe ceTeBOro Jucka. OH OyneT oToOpakaThCs B CIIMCKE
JIMCKOB OKHa MoOIi KOMIIBIOTEP, U BBl CMOXKETE OBICTPO PabOTaTh € €ro COAECP>KUMBIM. UTOOBI MOJKIIOUYUTh
OO0IIyI0 MAaIKy C JPyroro KOMIbIOTEpa Kak CETEeBOW JMCK BhINOIHUTE KoMaHay Ilyck - Moit koMmbioTep -
CeteBoe OKpy’KeHHE, 3aTEM BbIOEPUTE KOMIIbIOTEP JIOKAJILHOW CETH U HAXO/AILYIOCS Ha HEM OOLIYIO MaIKy,
KOTOPYIO Bbl XOTUTE NOAKIIOYUTL Ha cBoi [IK B kadyecTBe cereBoro nucka. lllenkHure mo namke mnpaBoin

KHOIIKOW MBI ¥ BeIOepuTe [ToaKmounTh ceTeBoM nuck (_puc.8).
OTEpHTE
KomaHaHan CTpOkES
MpoEOAHHE
MamHckE KOMABHTEROE. ..

[nD.ﬂ.KJ’IIﬂHHTb CETEEON AMCE. j
OTKAHYMTE CETEEOH AMCE, .,

CBOHCTES

Puc.8. KoHTEKCTHOE MEHIO OJIKIIIOUEHHS CETEBOT0O AMCKa
B nosiBuBmIEMCS OKOIIKE BbIOEpUTE OyKBY, IOJ KOTOPOM ceTeBOM AMCK OyJIeT 0TOOpakaThCsl B CIIUCKE
JIMCKOB Balllero KoMmbloTepa. Takke OTMEThTE rajnodykoil MyHKT "BoccTaHaBinBaTh Npu BXOJE B cUCTEMY",
YTOOBI MPU BKJIIOYEHUU KOMIIbIOTEpa U 3arpy3ke Windows aBTOMaTH4ecKH OToOpaxajia CeTeBOM IUCK B

cniucke nuckoB Bamiero [1K (_puc.9).
"DAKJ’II‘D‘-IEHHE CETEBDOIro AMCKa il

Windows BEINONHAT NOAKNHIYEHHE K 0OWEA CETEEO0R
Nanke W HASHAYMT ANA Hee AYKBY AMCKA, TAK 4T0 MOXHD
By aeT ofpaWwaTeca K Nanke Yepes "Mof KoMneroTep”,

YieamMTE DYKEY AMCKS ANA NOAKNHYEHHA M Nanky, K
KOTOPOHA HEoBX0AHMO NOAKNHYMTECA:

Ak IZ: j
Manka: | 11110-1imom aocymenTer > | Ofizop... |

Mpurep: \iserverlshare

p BOCCTaHAENHMEATE NP BXOAE B CHCTEMY

Mo Ak NHYEHHE MO8, ADYTHF HMEHEH,

Mo ANHCATECA HE *PAHKIHWE & MIHTEPHETE HAH
OoAENHHHTECA K CETEBOMY CEDESDY .,

= Hazag) I FoToBD I OTMEHA




Puc.9. Haznauaem nucky OykBy Z

Teneps MokeTe MPOCTO 3ailTH B MO KOMIBIOTEP, M BBl YBUIUTE CeTeBOM auCK (_puc.10).
CeTeBble AHCKH

_ MoK AOKYMEHTEI Ha "YMZ
iy 2

Puc.10. B xauecTBe cereBoro aucka OyaeM HCTOIB30BaTh OOIIYI0 Manky Mou TIOKyMEHThI, pa3MEIICHHYIO
Ha [1K 110-1
KoHnTpoiibHBIE BOIPOCHI
1. Kakum o00pa3oM MOXHO TMOJYYUTh JAOCTYH K OKHY «JlomosHuTEnbHBIE mHapamMeTpsl OOIIero
JOCTyTa»?
2. Onumute QyHKIMH «CeTeBOro 0OHapyKeHU».
Kakue ocoOenHOCTH (DyHKIIMOHAIA CETEBOr0 OOHAPYKEHHSI CYIIECTBYIOT B JOMEHHOM OKPY>KEHUU?
B kakom ciyyae nocTyn K ¢aiiam 1 narnkaMm MOKHO OPraHHU30BaTh 10 YMOTYAHHUIO?
[TpuBeauTe npuMepsl pa3IMYHBIX BUAOB JOCTYMA JUIsl pA3IUYHBIX MOJIb30BATENEH.
Yro mpeacTaBIisOT COO0H TOMONHUTENbHBIE HACTPOMKH JUISl TAIIOK OTKPBITOTO JoCcTyma?
OnumuTe CUTYaluIo MOJKIIOYEHHs K OOIIMM IarKaM M0JIb30BaTeseil KOMITbIOTEPOB CETH.
Jlist uero v KakuM 00pa3oM HacTpauBaeTCs MOTOKOBas Mepegada MyabTuMeana’?
Onumure anropuTMbl WUGPOBAHUSA AJI MOJKIOYEHUH, KOTOPbIE NMPEAOCTaBISIET ONepalioHHas
cucrema Windows 7.
10. B kakux cuTyanusix IeJecooOpa3HO Ha3zHayaTh JOCTYH C TapoJIbHOM 3aIluToi, M Kakue
0COOEHHOCTH HACTPOWKH MPHU ITOM BO3HUKAIOT?
11. Kakum oOpa3zom HacTpauBaeTcs JOCTYH K ¢ailiaM U mankam JJis JOMaIIHed rpynbl?

WX kW

IIpakTn4yeckas padbora NeS
Opranunsanus ceresoro nuno3a (HacTpoiika nporpaMMHOIro MapmpyTHu3aTopa)

Ileap padoThi: YCBOUTH HABBIKM HACTPOMKH MapUIpyTH3aTOpa.
Oo6opynoBanmue: [1K
Bpems BpinosHenusi: 90 MUHYT.

KPATKAA TEOPUA U METOTHYECKHE PEKOMEH/IAIIUU:

C pacnpocTpaHeHHEM HIMPOKOMOJIOCHOrO jAocTyna B MHTepHET Bce OOJNBIIYI0 MOMYJISPHOCTh Cpeau
JIOMAITHUX T0JIb30BaTeseil mpruodpeTaroT 6ecrpoBOJHbIE MAPIIPYTHU3ATOPHI, TTO3BOJISIONINE OPIraHU30BATh B
KBApTUPE pa3lesieMblii HAa HECKOJBKO KOMIIBIOTEpOB Joctyn B MHtepHer. Kpome Toro, yudmteiBas
BO3MOXXHOCTH MapILIpyTHU3aTOPOB [0 OpraHU3aldd OECHpPOBOJHBIX KAaHAJIOB CBSI3U, WX HCIOJIb30BaHUE
n30aBIseT OT HEOOXOJMMOCTH MPOKJIAIbIBATh ceTeBble kabenu mo Bcel kBaptupe. CeroaHs mpeiaraercs
MHOKECTBO Pa3HOOOpa3HbIX MojiesIeil OecpoBOIHBIX MAPIIPYTU3aTOPOB AJIs JoMaliHero npumeHeHus. Ho
KaK c/eiaTh NMpaBWIbHBIA BeIOOP? Kakoil mapiipyTusaTop npennoyects M, TJIaBHOE, KaK €ro MpaBHIBHO
HacTpouTh? B  Hacrosmiend crTaTb€ MBI PAacCMOTPUM  OCHOBHBIE BO3MOYKHOCTHM  COBPEMEHHBIX
MapIIpyTU3aTOPOB U UM IOLIArOBYK MHCTPYKIUIO 10 UX HACTPOUKE.

CoBpeMeHHBIN TOMAIIHUN KOMITBIOTEp YK€ HeMBICTUM 0e3 MojkiatodeHuss Kk MHTepHeTy. AHalloroBble
MOJieMbl 0€3BO3BpaTHO YUUIM B MPOILUIOE, U HA CMEHY UM TMOSBUWIMCH TEXHOJOTMH BBICOKOCKOPOCTHOTO
noctyna B HTepHeT, a Tapu@bl 32 OpraHu3anuio 0e3TUMUTHOTO JIOCTyIa CTalld CPAaBHUMBI C €KEMECSUHOM
wiatoi 3a TenedoH. [TosToMy BHOJHE €CTECTBEHHO, YTO BCIEA 3a MOKYIKOM JOMAalIHero KOMITbIOTEpa
TI0JIb30BATENH 331yMBIBAIOTCS 00 OpraHu3anuu Bbixoaa B IHTepHeT.

[Tpu moaximtoueHnH K VIHTEpHETY OJHOTrO JOMAIIHETO KOMIIBIOTEpa MpoOJieM He BO3HMKAET. JTO,
KOHEYHO, HETpUBUAIbHAS 33/a4a JJIs HAaUMHAIOIIUX I0JIb30BaTeNell, MOCKOIbKY TpeOyeTcsl co3aTh HOBOE
CeTeBOE COEIAMHEHHE M MPOM3BECTH HEOOXOAMMBIEC JJIsi HETO HACTPOMKH, HO €CJIM TOBE3ET, TO BCE ATO
BBITIOJIHAT UHXKEHEPbI, KOTOpble OyAyT MOAKIIOYAaTh KOMIbIoTEp K IHTEepHEeTY.

OpHako co BpeMEHEM y Bac MOKET MOSIBUThCSA BTOPOM koMmbioTep, HOyTOYK uiu KIIK ¢ 6ecripoBoiHBIM
agantepoM. KoHeuHO ke, BBl 3aXOTHUTE MOAKIOUNTE K MIHTepHETY M Bce 3TH ycTpoicTBa. st 3Toro Bam



y’K€ IPUIETCS UCTIOIb30BaTh MapUIPyTU3aTOP, KOTOPBIN OyET BBIMOIHATH (GYHKIHMIO IUTI03a MEX1y Balleil
JIOKaJIbHOW CETHIO B KBAPTUPE U BHEIIHEH CeThI0 MHTEpHET.

EcrecTBeHHO, BOZHUKAET BOIPOC O BHIOOPE MapLIPyTU3aTOpa U O €ro (GYyHKIMOHAIBHBIX BO3MOXHOCTSIX.

Cpazy OTMETHMM, UYTO BCE COBPEMEHHBIE MAapUIPyTH3aTOPbl, OPUEHTHPOBAHHBIE HAa JIOMAIIHUX
H0JIb30BaTeNel, 0OBEAUHAIOT B ce0e MHOXKECTBO CETEBBIX YCTPOMCTB U MApIIPYTH3ATOP — JIUILb OJHO U3
HUX, XOTs U IN1aBHOE. IMEHHO ITO3TOMY HEKOTOPBIE MPOU3BOJIUTEIH, CTPEMACH IIOJYEPKHYTh OPUEHTALIUIO
CBOMX YCTPOMCTB Ha JIOMAIIHUX MOJIb30BaTENEH, a TaKKe X MHOTO(YHKIIMOHAJILHOCTh, U3 MAPKETHHIOBBIX
COOOpaXeHUI Ha3bIBalOT MX JOMAlIHHUMM UHTEpHET-LeHTpamu. lIpaBna, 3TO JIWIIb BHOCUT IyTaHUIYy B
KJIacCU(UKAMI0 TaKoro poja YCTPOWCTB, OOIIENPU3HAHHOE >XK€ UX Ha3BaHHWE — ILIMPOKOIIOJIOCHBIE
0ecrpoBOIHBIE MAPIIPYTU3ATOPHI.

Jlo HegaBHETO BpEMEHM MapLIpyTH3aTOPBI Ul JOMAIIHUX IOJb30BaTENIed HE UMEIN MHTErPUPOBAHHON
TOUYKM OecnpoBogHOro gocryna. Ceiiyac 3TH yCTpPOMCTBA y’K€ MOPAIBHO YCTapeld U OPHUEHTHPOBATHCSA HA
HUX HE CTOUT.

DyHKIHMOHAJbHBbIE BO3MOKHOCTH 0eCPOBOIHBIX MAPLIPYTH3aTOPOB

WTak, COBpEeMEHHBI HIMPOKONOJOCHBIH OECIPOBOAHOM MapIIpyTH3aTOp THpeAcTaBiseT coOoi
MHOTO(YHKIIMOHAJIBHOE YCTPOMCTBO, B KOTOPOM OOBEAMHEHBI:

e  MapuIpyTH3aTOD;

e xommyTtaTop cetu Fast Ethernet (10/100 Mowut/c);

e TOYKa OECHPOBOJHOIO JIOCTYIIA;

e  OpanmMayap;

e NAT-ycrpoiicTBo.

OcHoBHasi 3a7mada, Bo3laraemas Ha OECIPOBOJHBIC MAapHIPYyTU3ATOPBI, — 3TO OOBEAMHEHHE BCEX

KOMITBIOTEPOB JIOMAIlIHEH CETH B €IUHYIO JIOKAIbHYIO CETh C BO3MOXKHOCTHIO OOMEHa JaHHBIMU MEXIY
HUMHM U OpraHM3alusi BBICOKOCKOPOCTHOTO, O€30MacHOro MojAKIoYeHHs K MHTepHeTy Bcex IOMallHUX
KOMITBIOTEPOB

B Hactosmee Bpemsi Hanbojee MOMyJSIPHBIMU CIOCOOaMM SIBIISIIOTCSL MOJKIIoOueHne k MHrepHery mo
tenedoHHOW NTUHUU ¢ ucnosib3oBaHneM ADSL-monema u mo BeienenHou ymaun Ethernet. Mcxons u3
9TOr0, Bce OECIPOBOIHBIE MAPIIPYTU3ATOPBI MOXKHO YCIOBHO Pa3/IeIUTh HA JBa TUIA:

e IS MOAKJIIOYEHUS 110 BhleleHHoM Ethernet-nmunnm;

e IS MOAKIIOUEHHUS MO TeJIePOHHOM JIMHUY.

B nocnegnem ciydae B MmapupytusaTop BecTpoeH eme 1 ADSL-mMonem.

CormacHo CTaTUCTHKE, Y MPOBaiiiepoB Bce Oojiee MOMyJISIPHBIM CTAHOBHUTCS CIOCOO TMOIKIIOUEHHUS IO
BelienieHHoN  Ethernet-muauun. Ilpm 3TOM npeAHasHadeHHbIE Ui 3TOTO  MapLIPyTH3aTOpbl MOTYT
WCIIOJIb30BaThCA U JUIsl MOAKIOYeHHs K MHTepHeTy mo Tene@OoHHOM JIMHUM, HO JUIsl 3TOrO MpHJETCS
JIOMIONTHUTENBHO Npuodpect ADSL-monem.

Wtak, mapuipyTu3aTopbl — 3TO CETEBbIE YCTPOMNCTBa, yCTaHABIMBAaeMble Ha TpaHUIE BHYTPEHHEH
JIOKAJIbHOM JoMamiHeld cetn U HTepHeTa, a ciieoBaTeabHO, BBINOJIHAIOIME POJb ceTeBoro mumosza. C
KOHCTPYKTUBHOM TOYKHM 3pEHMSI MapLIPyTHU3aTOPhI JOKHBI UMETh KaK MUHHMYM JIBa MOPTa, K OJJHOMY M3
KOTOPBIX MOJKIII0YAETCA JIOKaJIbHASA CETh (3TOT NMOPT Ha3bIBAaeTCsl BHYTpeHHUM LAN-11opTOM), a KO BTOPOMY
— BHEILHAA CeTh, TO ecTh MHTepHeT (naHHBIA MOpT HasbiBaeTcs BHeHUM WAN-noptoM). B momamrxux
Mapupytuszaropax mnpeaycMorpensl oguH WAN-nopt u 4erblpe BHyTpeHHMX LAN-mopra, KoTopble
o0beunsA0TCS B KommyTaTop. U WAN-, u LAN-noptel umeror untepdeiic 10/100Base-TX, u k HUM
MOYHO TofKIouaTh ceteBoil Ethernet-kaGens.

WuTerpupoBanHass B MaplIpyTHU3aTOp TOYKa OECHPOBOAHOIO JIOCTyla IO3BOJISIET OPraHHW30BaTh
0ecrpoBOIHONM CETMEHT CETH, KOTOPBIH Ui MapIIpyTH3aTOpa OTHOCHUTCS K BHYTpeHHEH ceTH. B sTom
CMBICTIE KOMIIBIOTEPHI, MOJKIIOYaeMble K MapLIpyTH3aTOpy OECHpOBOAHBIM CIIOCOOOM, HHUYEM HE
OTIIMYAIOTCA OT T€X, YTO NMojakItoueHsl K LAN-niopTy.

3ajaya MHTETPUPOBAHHOTO B MapIIPyTH3aTOp OpaHaMay’pa CBOJAUTCA K OOECTICUCHHIO O€30MacHOCTH
BHYTpeHHeH cetu. [yt aToro 6panamMayspbl J0JKHBI YMETh MAaCKUPOBATh 3aIUIIAEMYIO CETh, OJJIOKMPOBATh
W3BECTHBIE THIMbl XaKEPCKUX aTak M YTeYKy HHQOpMAIMM M3 BHYTPEHHEH CEeTH, KOHTPOJIUPOBATH
IPUIIOKEHUS, TIOTYYaoNIie JOCTYI BO BHELIHIOIO CETh.

s Toro yToOBl peanu3oBaTh yKazaHHbIe (YHKIMU, OpaHIMay3pbl aHATU3UPYIOT BECh Tpauk Mexay
BHEIIHEW ¥ BHYTPEHHEN CETSAMHU Ha MPEAMET €0 COOTBETCTBUSA TEM WJIM MHBIM YCTAaHOBJIECHHBIM KPUTEPUIM
WIM TIpaBUJIaM, ONPEAeNIONUM YCIOBHs MPOXOXKIeHUs Tpaduka U3 ogHOM cetu B apyryro. Eciu Tpadux
OTBEYAET 3aJaHHBIM KPUTEPHSIM, TO OpaHaAMaya3p MPOIyCcKaeT ero yepes ceds. B mpoTuBHOM ciyyae, TO eCTh



€CIIM YCTaHOBJICHHbIE KPUTEpUU HE COOJIOJeHbl, Tpaduk Onokupyercs. bpanamayspbl GuUIBTPYIOT Kak
BXOSIIUN, TaK W HCXOAAIIMA TpaduK, a TakXKe MO3BOJSIOT YMPABIATH JOCTYIIOM K OIpPEIeICHHBIM
CETEBBIM pecypcaM WU MPUIIOKEHHUSIM.

[To cBoemy Ha3Ha4YeHHMIO OpaHAMAay>pbl HATIOMHUHAIOT KOHTPOJBHO-IPOIYCKHOW MYHKT OXPaHSEMOTO
00BEKTa, IJie MPOMU3BOJAUTCSA IMPOBEPKA JOKYMEHTOB BCEX BXOJAIIMX HA TEPPUTOPHIO OOBEKTAa U BCEX
noKuaaIux ee. Ecau nponyck B Mopsake — JOCTYI HAa TEPPUTOPHIO pa3pelieH. AHAIOTUYHO JIEHCTBYIOT
U OpaHaMays3pbl, TOJbKO B ponu jrojaed, mpoxoxaaumx uepe3 KIIII, BeicTymaroT ceTeBble MakeThl, a
IPOITYCKOM SIBJISIETCS COOTBETCTBHUE 3ar0JIOBKOB ATHX ITAKETOB 33JaHHOMY HAa0Opy MpaBHIl.

Bce coBpeMeHHbIE MapIIpyTU3aTOPBl CO BCTPOEHHBIMU OpaHaMay3pamu sBisitorcss NAT-ycTpoiicTBamy,
TO €CTh TOJJIEPKUBAIOT MPOTOKON TpaHcisuu cereBbix aapecoB NAT (Network Address Translation).
JlaHHBI TNPOTOKOJN HE SABISETCA COCTAaBHOW wYacTblo OpaHaMay’pa, HO CHOCOOCTBYET IOBBIIIECHHIO
6e3onmacHoctn cetn. OCHOBHasi €ro 3ajada — pemieHue npoodnemsl aeduuuta [P-aapecoB, koropas
CTaHOBHTCSA Bce 00Jiee akTyallbHON 10 Mepe pocTa Ynciia KOMIIBIOTEPOB.

[Iporokon NAT ompenensier, KakuM 00pa3oM MPOUCXOIUT MpeoOpa3oBaHUE ceTeBbIX aapecoB. NAT-
ycTpoicTBO mpeobpasyer I[P-anpeca, 3ape3epBUpOBaHHbIE A1 YAaCTHOI'O HCIOJb30BAHUS B JIOKAJIBHBIX
ceTsiXx, B OTKpbIThie [P-anpeca. K uacTHeIM anpecam otHocsTcs cnenyromue IP-guamasonsr: 10.0.0.0-
10.255.255.255, 172.16.0.0-172.31.255.255, 192.168.0.0-192.168.255.255. Yactueie I[P-ampeca Henb3s
UCTIONIb30BaTh B 1 7100aMbHOM CeTH, TTOATOMY OHHM MOTYT CBOOOJHO MPUMEHSTHCS TOJIBKO JUISI BHYTPEHHHX
LEJIEN.

[ToMuMo mepeunClieHHBIX (YHKIMOHAIBHBIX BO3MOXKHOCTEH HEKOTOpBIE MOJEIH OeCHpOBOJHBIX
MapuIpyTU3aTOPOB UMEIOT psAJ IOMOJHUTENbHBIX. K nmpuMepy, oHM MoryT ObITh 00OpYJIOBaHBI MOPTaMH
USB 2.0, x KOTOpbIM MOKHO HOJKJIIOYaTh BHEIIHHWE YCTPOHCTBA C BO3MOXXHOCTBIO OpraHU3alluu
pas3zensieMoro CeTeBoro JAocTyna K HUM. Tak, Ipu MOAKIIOYEHMH K MapllypyTH3aTopy HPUHTEPOB IO
unrepdeiicy USB 2.0 MbI moydaem eie u NpuHT-CEPBEP, a MPH MOAKIIOYSHUH BHEITHETO JKECTKOTO JTUCKA
— ceTteBoe ycTpoiicTBo xpaHenuss naHHbIXx Tuma NAS (Network Attached Storage). Kpome Ttoro, B
HOCJIEIHEM ClIy4ae ucrosib3yeMoe B MapuipyTtusaTopax [10 nosBosser opranuszosats naxe FTP-cepsep.

Cyl1ecTByIOT MOAEIN MapUIpyTU3aTOPOB, KOTOpble UMEIOT He TOJbKO USB-mopThl, HO M BCTPOECHHBIN
JKECTKMM JTUCK, & TIOTOMY MOTYT IIPUMEHATHCA JUIsl CETEBOr0 XpaHEHMs JaHHBIX, B kadecTBe FTP-cepeepos
JUId JI0CTyla KakK W3BHE, TaK M W3 BHYTPEHHEH CeTH W JaXe BBINOJHATh (DYHKIMM MYJIbTUMEAMHHBIX
LIEHTPOB.

IIOPAJIOK BBIIIOJIHEHHUA PABOTBI H ®OPMA OTYETHOCTH:

3aganue 1.
IHar 1: TToakjarounTe KadeJan B CeTH B COOTBETCTBHHU C TOIOJIOTHEH.
Ilar 2: BpInoJHUTE HHUIMAJTHU3AMUIO U NIEPe3arpy3Ky MapuipyTu3aTopa 1 KOMMYTATOPOB.

Ilar 3:  HacrtpoiiTe 6a30Bble mapaMeTpsbl 1Js1 MapuipyTusaropa R1.
Otxirounte mouck DNS.
HazHnaubTe M ycTpoiCTBa.
Hasznaubte class B kauecTBe 3amnppoBaHHOTO Hapois npuBmieruposanHoro pexuma EXEC.
e Ha3naubTe cisco B kauecTBe apoJisi KOHCOJIM U BUPTyaslbHOTO TepMuHana VTY u akTuBUpyiiTe
BXO[I.
e Hacrpoiite agpecanuio Ha uarepdeiicax G0/0 u GO0/1 u Bxitounte oda uHTEpdeiica.
Ilar 4:  Hacrtpoiite 0a30Bble MapaMeTpbl Ha KoMmmyTaTopax S1 u S2.
Otkmrounre mouck DNS.
HasnaubTe ums ycTpoiicTBa.
HaznaubTte class B kauecTBe 3ammppoBaHHOT0 naposisd npusBuierupoadHoro pexuma EXEC.
e HazHaubTe cisCO B Ka4eCTBE NapoJIsi KOHCOJIM U BUPTyalbHOro TepMuHana VTY m akTuBUpyHTe
BXOJI.
Ilar S:  Hacrpoiite 60a3oBbie napamerpbl Ha koMnblOTEepax PC-A u PC-B.
Ha xomnsrorepax PC-A u PC-B nactpoiite IP-angpeca u agpec nuito3a no yMOI4aHUIO B COOTBETCTBUH C
TabIHIIeH aapecaruu.

3ananue 2.
Hacrtpoiite koMmmyTaTopsbl 115 padoTsl ¢ ceTsimu VLAN u co3panusi TPaHKOBBIX KAHAJIOB



Ilar 1:  Hacrpoiite cetu VLAN nHa kommyTtatope S1.

e Cospnaiite cetb VLAN 10 Ha kommyTaTope S1. HazHaubTe Student B kauecTBe umenu cetu VLAN.

e  (Coznaiite BUpTyalbHYyIO JIoKanbHYyI0 ceTb VLAN 20. Haznauste Faculty-Admin B kauecTBe uMeHu
g otor cetu VLAN.

e Hacrpoiite FO/1 B kauecTBe TPaHKOBOTO MOPTA.

e Haznauste noptst FO/5 1 FO/6 cetn VLAN 10 u HacTpoliTe o0a mopTa B KauecTBE MOPTOB JIOCTYyTIA.

e Hasnauste [P-agpec cetu VLAN 10 u aktuBupyiite ero. CBeppTech ¢ TaOIUIIECH aJpecalnu.

e HacrpoiiTe 103 10 YMOJIYaHUIO B COOTBETCTBHH C TAOIUIEH aJpecariyi.

Ilar 2:  Hacrpoiite cetu VLAN Ha kommyTatope S2.

e Cospnaiite cetb VLAN 10 Ha kommyTtatope S2. Haznauste Student B kauecTBe umenu cetd VLAN.

e Cozpnaiite BUpTYyasibHY10 JoKanbHYI0 ceTb VLAN 20. Haznauste Faculty-Admin B kauecTBe MMEHU
quist atoi cetn VLAN.

e Hactpotite FO/1 B kauecTBe TpaHKOBOTO MOPTA.

e Hasnaubsre moptel FO/11 1 FO/18 cetn VLAN 20 u HacTpoiiTe 00a mopra B KaueCTBE MOPTOB
JocTyTa.

e Hasnauste [P-agpec cetn VLAN 10 u aktuBupyiite ero. CBeppTech ¢ TaOIUIICH aJpecaliuu.

e HacrpoiiTe 1UII03 10 YMOJIYaHUIO B COOTBETCTBHUH C TAOIUIEH aJpecaliyi.

3aganue 3.

IIpoBepka TpaHKOBOM CBsA3H, ceTell VLAN, MapmipyTH3auuu U NOAK/JII0YEHUA

Ilar 1: IIpoBepbTe TAdJMIy MapIpyTH3anuK MapmpyTuzaropa R1.

e Ha mapumpyruzarope R1 Beimonaure komanay show ip route. Kakue MapipyTsl yka3aHsl B
Mapuipytusarope R17?

e Ha xommytaTtopax S1 u S2 BeimonauTe Komanay show interface trunk. Hactpoen i mopt FO/1 Ha
000MX KOMMYTaTOpax Ha TPAHKOBYIO CBSI3b?

e Ha kommytaropax S1 u S2 Beinonnute komany show vlan brief. Y6enurecs, uto cetu VLAN 10 u
20 aKTUBHBI U YTO COOTBETCTBYIOIME IOPTHI B KOMMYTAaTOpPax HaXoAATCsl B COOTBETCTBYIOINX VLAN.
[Touemy nopt FO/1 He yka3aH B kakoi-1160 13 akTUBHBIX VLAN?

e  Or komnbrotepa PC-A B cetn VLAN 10 otnipaBbTe 3X0-3anpoc Ha komibiotep PC-B B cetn VLAN
20.

Ecnmu mapmpytuzanus VLAN paboTtaet nmpaBUIbHO, 3X0-3apockl Mexay ceTssmu 192.168.10.0 u
192.168.20.0 10KHBI OBITH YCTICITHBIMH.

I[Ipumeyanue. /{1151 ycrenHoi nepeaadyn 5X0-3apocoB MOXKET MOTPeOOBAThCS OTKIIOUECHHE
OpanaMayspa.

e [IpoBepbTe HAJIMYKME MOAKIIOUEHUS MEXKIY BCEMH YCTPOHCTBAMH. DX0-3aIpOChl JOJHKHBI ObITH
YCHEIHBIMA MEXAY BCEMH YCTpONCTBaMU. Ecin 3X0-3a11pochl HE yAAIUCh, UCTIPABbTE HEMOIAKHU.

KoHnTpoJibHBIE BONIPOCHI:

1. B uém 3axmrogaeTcs nperMMyIecTBO UCIIOJIb30BAHUS YCTAPEBIIEr0 METO1a MAPLIPYTU3ALMH MEXTY
VLAN?

2. Ha xoro opueHTHpOBaHbI COBPEMEHHbBIE MAPIIPYTU3ATOPHI ?

IIpakTuyeckas padora Ne6
Hacrtpoiika nporokosioB TCP/IP B onepaniuoHHbIX cucTeMax

Heab: 06001eHNe U cucTeMaTH3aIus 3HaHUH 10 Teme « MeKceTeBoe B3auMO/ICHCTBUE

Oo6opynoBanmue: 1K, MS Windows, BuptyanpHas mammnaa VM-1, IP-agpec, Macka moaceTH, OCHOBHOM
1UII03, peanoynTaemMeiii DNS;

Bpems BpinosiHeHusi: 90 MUHYT

KPATKAA TEOPUA U METOIUYECKHE PEKOMEH/IAIIUH

Crex mpotokosioB TCP/IP sBnsieTcsi OCHOBHBIM HabOpOM MPOTOKOJIOB cetu MHTepHeT. B Hacrosiiee
BpeMs CTEK MPOTOKOJIOB TOJICPKUBACTCS BCEMU 0€3 MCKIIIOUEHHUSI OMEPAIlMOHHBIMH CHCTEMaMH OOIIEero



Ha3HAYCHUS U SBIIAETCS HauOOJee MIMPOKO PACIIPOCTPAHEHHBIM CTEKOM, UCIIOIB3YEMBIM KaK B INI00ATbHBIX,
TaK M JOKAIBHBIX ceTsx Joooro macimraba. Ctek TCP/IP cooTBeTCTBYeT MSITHYPOBHEBOM CETEBOI MOIETH
U BKJIIOYaeT B cels 00ibIlIoe YUCIO MPOTOKOIOB. OCHOBY KOMMYHHKAIIMOHHON COCTaBIISAIONIEH JaHHOTO
cTeKka (TpaHCIOPTHOW TMOJCHCTEMBI) COCTABISIOT MPOTOKON cereBoro ypoBHs [P — Internet Protocol
(MesxceTeBoil MPOTOKOIT), a Takxke MpoTokos TpaHcrnoptHoro ypoHs TCP — Transmit Control Protocol
(ITpotokon ympaBieHus nepenadeit). @yHKIMM JaHHBIX MPOTOKOJIOB IMOJAJEPKUBAIOTCA CIEHUAIbHBIMU
MOJIyJIIMU OIEPAIlMOHHBIX CHUCTEM, BXOISIIMMH B COCTaB UX sApa. DTO ONpenenser HeoOXOAMMOCTh
BBITIOJIHEHHE PadOT MO HACTPOWKE AAHHBIX MPOTOKOJIOB MPU KOHPHUTYPHUPOBAHUN OTNEPALUOHHON CHUCTEMBI
JU1sl paboThl B [IP— ceTsix.

3ameuanne: Hactpoitku Tpebyer Toipko mportokosn [P. Onmnako B pokymentamuu Ha OC cemelicTBa
Windows npakTudecku moBceMecTHO ynorpebinsiercs: o6opot "npoTtokon TCP/IP", uro sBisieTcss HETOUHBIM,
Tak kak abOpeBuatypy TCP/IP uacto ucmonp3yror nub0 ayisi 0003HAuEHHUs] BCETO CTEKa MPOTOKOJIOB
WuTepuer, mubo s o6o3HaueHus napsl mporokosioB TCP u IP, paGoraromux Ha TPaHCTIOPTHOM U CETEBOM
ypoBHsix cemuypoBHeBoi monenu OSI . Ilporoxkon TCP B mpomecce padorst OC B I[P— ceTsix 0oObI4HO
HUKaKHX HAaCTPOEK He TpeOyeT, XOTs Takas BOZMOKHOCTh UMEETCS.

¥YcranoBka nporokoja TCP/IP

Ycranoska TCP/IP B OC Windows XP mocrarodHo mpocTa ¥ NoHsSTHA. MIMeeTcss HeCKOIbKO Croco0oB
BBITIOJIHEHHSI JTAaHHOH mporieaypbl. B pasnuunbix OC cemeiictBa Windows 4nCIIO 3THX BapUaHTOB PA3IUYHO.
PaccMoTpuM OCHOBHOHM c€moco0 YCTaHOBKH, MOJIepKHBaeMblii Bcemu 0Oe3 uckimtodeHus tunamu OC
cemeiictea Windows, — yCTaHOBKY ¢ ToMoIIbio maHenub YmpasieHusi (Control Panel). Heo6xomumo
BbI3BaTh maHenb ynpasieHus (Ilyck/Hacrpoiika/llanens ynpaBjieHusi), a 3aTeM JBaXIbl IIECIKHYTh
3HauoK Network ("Cerbp" muam "CereBble noakiawouyenus'). B mnosBuBmemcs oxHe "CereBble
NMOAKJIIOYeHHs1" HANTH HAaCTpaWBaeMBbIi CETeBOW MHTEp(deEiic, B KOHTEKCTHOM MEHIO MHTepdelica BIOpaTh
nyHKT "CBoiicTBa". OTKpOEeTCsl OKHO CBOMCTB CETE€BOro MojkiatodeHus. Ecim ans cereBoro uHTtepdeiica
otrcytcTByeT npotokoa TCP/IP, To Heo6XoauMo BbIOpaTh KHOMKY "YcTaHOBUTH" (kHOMKa "JlobaBuTH" B
6omnee panaux Bepcusax OC Windows) u 3aTeM HaWTH HY>KHBIA NPOTOKOJ W TMOJITBEPIUTH CHEITaHHBINA
BbIOOp. [IpoTokonm OyneT yCTaHOBIEH B OMNEPAlMOHHYIO CHUCTEMY, KoTopas OyleT OCYyIIEeCTBISATh
nojyepkky. lIlocie BrimoueHwe MoayneH, peamusyronmx ¢yHkmoud mnpotokonoB TCP/IP B cocras
orepaionHoii cucremsl ceMerictBa OC Windows, He0OX0IUMO BBITTOJIHUTH HACTPOUKY MPOTOKOJIOB.

ITapameTrpsl HacTpoOiikH npoToKoaa IP

Jns nactpoiiku mpotokoina [P HeoOxoaumbl cienyromue Tpu mapameTpa KoHburypauuu: [P—anpec,
Macka MOJICETH U LIUTI03 IO YMOJTYAHHUIO.

IP- anpec

IP— agpec — 3T0 normveckuit 32—OUTHBIN aapec, ucnoiab3dyemMblid st uneHTudukanuu TCP/IP— xocra.
IP— aapec cocrout w3 nByx uacreit: maeHtudukaropa (ID) cetm m ID xocra. ID cetu (aapec cetn)
WICHTH(QHUIUPYET BCE XOCTHI (CAMOCTOSTEIbHBIC MAIIMHBI, JTHOO MX CETeBBIE MHTEP(EHCHI, eCcar MallnHa
UMEET HECKOJBKO CETEeBBIX aJalTepoB), KOTOPhIE HAXOIATCSA B ofHOU (pusmueckoit cetu. ID xocrta (aapec
X0CTa) UACHTH(PUIMPYET KOHKPETHBIH XOCT B CETH, @ TOUHEE KOHKPETHBIN CETeBOWM MHTEep(delic, MMEIOIINN
cBOil coOctBennbiii [P— anpec. Jlns BeyaeneHus aapeca cetu u3 IP— azmpeca ucmonb3yercs MexaHH3M
CETEBBIX MACOK, M3HAYAJIBHO MIPEAYCMOTPEHHBIN CTaHIapTOM ajapecanuu B [P cersx.

Kasx1p1it KOMITBIOTEP, UMEIOIITUH B CBOEM COCTAaBE XOTsI OBl OJIMH CETEBOM amamntep (CeTeBoi mHTEpdeiic)
U Ha KoTtopoMm YycraHoBieH mnportokon TCP/IP, momken wumers ynukanbHbiii IP— anmpec. IP— ampec
Ha3HAYaeTcs ceTeBOMY MHTepdeiicy, Tak Kak UMEHHO MOCIIEIHHUM BBIMOIHAET (QYHKIUU NIepeauu U puemMa
JTaHHBIX B/M3 cetn. OnHA MallMHA MOKET WMETh HECKOJBKO CETEeBBIX MHTep(EeHCOB M, KaK pe3yJbTar,
Heckonbko [P— aapecoB. OgHoMy ceTeBoMy uMHTep(delcy MokeT ObITh Ha3Haue€HO HecKoibko IP— agpecos.
B OC Windows Takux aapecoB Ha OJuH MHTEepPEHC MOXKHO HazHa4uTh He Ooiyee S5, B apyrux OC 3tn
OTpaHMYEHUs MOTYT ObITh HMHBIMU. [P— agpec mpuHATO 3amuchIBaTh B BHJAE JECATHYHBIX 3HAUYCHUI
OTIENBHBIX OAWTOB ClieBa Ha MPaBO, pa3fesisis STH 3HAYEHUS JPYyT OT Apyra ¢ HOMOIIbI0 Touku. [Ipumepom
IP— anpeca siBsiercst 131.107.2.200.

CereBasi Macka (MacKa MOJACETH)

CereBas Macka mpeicTaBiseT coboii 32-x OWUTHOE YMCIO, COJepiKallee HEeMpepbIBHYIO
NIOCJIEI0BATENBbHOCTh €UHUIL B pa3psiiaX, COOTBETCTBYIOLIUX a/ipecy ceTu. Bece ocTalibHbIe pa3ps/ibl MacKu
CoJIepXkaT HyJIEBbIEC 3HAUCHHUS.

B Bepcum 4 crangmapra mporokona [P (IP v.4) mpemycMoTpeHBl (UKCHPOBAHHBIE MAacCKH,
COOTBETCTBYIOIIME TpeM kiaccam [P— cereil: kimaccoB A, B u C. ¥ Macok 3THUX KJIacCOB €OUHUIBI



coJlepKajich B MEPBOM — KJlacC A, MEPBOM U BTOPOM — Kiacc B, mepBom, BTOpOM M TpeTbeM OalTax —
kiacc C. CoorBercTBeHHO anuHOM 8, 16 u 24 pazpsga. [Ipumep xoppekTHOM Macku mnojceTu kiacca C:
255.255.255.0. Macku misa cereit kiacca A 1 B coorBeTcTBeHHO MMeEIOT BUI — 255.0.0.0 u 255.255.0.0.
Hcnonbs3oBanre Macok B COOTBETCTBHUH C KJlacCaMU MPUBOJAUT K HEPAIIMOHATLHOMY PAaCcX0JI0BAaHUIO aJpECOB
IP, yro mobyauno komuteTr IETF (Internet Engeniring Task Force) mpunaTh cTanmapt, KO UCHOIB30BaTh
MacKd ToJceTell mepeMeHHOW JumHBI — TexHonorus VISM (Variable Length Subnet Mask). Ota
TEXHOJIOTHSI MO3BOJIMJIA Pa30MBaTh CETH HA MHOXKECTBO IMOJCETeH, HE MPHUAEPKHUBASICH MPHU ATOM TPAHMII,
3aJlaBaeMbIX Kiaccamu ceteid. Eciu 1o BBenenus texHoiorun VLSM s cetu B 500 Mamme TpeboBasioch
BBIZICJICHUE CETH Kiacca B, a 3To HeMHOro HUMajo, ceTh Ha 64534 mammHbl, TO ¢ BBeAcHMeM VLSM
HOSIBWJIaCh BO3MOKHOCTb JJIS CETH TAKOTO pa3Mepa MCMOJIb30BaTh BCEro JMIb 2 cetu kinacca C, obmieit
eMkocThio 508 mammH. Hampumep, ogHa ceth kiacca B MoxeT ObITh pa3ourta Ha 256 cereit kitacca C uimun
Ha 512 moxacereit pazmepom mo 128 aapecoB, wiu Ha Oojiee MEIKUE CETH Pa3IMYHON JIMHBI B JIFOOOM
couetannu. OrpaHu4eHHe€ TOJBKO OJHO: Macka TOJICeTH JOJDKHA UMETh  HENPEPHIBHYIO
MOCJIEIOBATEILHOCTh €IUHUIL B pa3psax, COOTBETCTBYIOIIMX ajapecy nojaceTd. C BBeIeHUEM CTaHAapTa Ha
MacKd TIEPEeMEHHOM [JIMHBI CEeTeBble MAaCKM CTalld Ha3blBaTh MackamMu mojcetei (subnet mask).
Brruucnenue agpeca ceT BBITOIHSAETCA C TOMOIIBIO ONepalui KOHbIOHKIMH (Jiornueckoe "U") mexay 1P—
aJIpecoM U MacKoi MOJCeTH.

11103 10 yMOJTYAHH IO

IIporokon IP oOecrieunBaeT MOCTaBKY ITaKeTOB B Tpeneniax Bced coctaBHoil IP— cern. IP— ceth
HA3bIBAETCSI COCTABHOM, TaK KaK MPEANOaraercs, 4ro otaenbubie [P— ceTr o0bequHI0TCS APYT C IPYTOM C
MOMOIIBIO CPEJICTB CETEBOTO0 YPOBHS, KOTOPHIE PEATU3YIOTCS CHEIHAIbHBIM YCTPOWCTBOM, HAa3bIBAEMBIM
[IUTIO30M.

UtoObl 0OMEHHMBAThCSI JaHHBIMUA C XOCTOM B ApPYyroil cetu, B Tabmuie mapuipytoB IP— xocta momxen
OBITh yKa3aH MapUIpyT K CeTH Ha3HadeHWs. Eciu Takoi MapmipyT B Tabiuile MapHipyTOB XOCTa
OTCYTCTBYET, TO Ui Tepefaud JaHHBIX B MyHKT Ha3HAYEHHUS HCIOJIb3YETCS MapHIpyT MO YMOIYaHUIO,
KOTOPBIM yKa3bIBACT Ha NHUIIO3. MHBIMH CIOBaMH, LUIKO3 HCIOJB3YEeTCS I nepecbulku [P— makeros,
KOTOpBIE JOJKHBI OBITh Mepe/laHbl B yAaleHHble ceTH. Ecnu 103 He yka3aH, BO3MOKHOCTH CBSI3U OyAyT
OTpaHUYCHBI TOJIBKO MpeIeTIaMH JOKAIBHOU CETH.

Howmepa 3amnuceit B Tabnuiie MapipyToB OTMEUEHBI MONTYKUPHBIM mIpudToM. Bee 3amucu, nmokazaHHble B
JAHHOM MapIIPpyTHOU TaOIHIlE, CO3/AI0TCS aBTOMAaTUYECKU MPHU 33J]aHUH CETEBBIX MapaMeTPOB MPOTOKOJIA
IP B mporiecce ero HaCTpOMKH.

AKTUBHBIE MapUIPYTHI:

CereBoii anpec Macka cetn Anpec nutro3a Marepdetic

10.0.0.0 0.0.0.0 192.168.126.254 192.168.126.1

2127.0.0.0 255.0.0.0 127.0.0.1 127.0.0.1

3 192.168.126.0 255.255.255.0 192.168.126.1 192.168.126.1
4192.168.126.1 255.255.255.255 127.0.0.1 127.0.0.1
5192.168.126.255 255.255.255.255 192.168.126.1 192.168.126.1
6 255.255.255.255 255.255.255.255 192.168.126.1 192.168.126.1
OcHoBHoOM nutr03: 192.168.126.254

Kaxxgas 3anuch Tabnuiibl MApuIpyTOB COAEPHKUT 4 1oJIst (MOTYT OBITH U APYTHE AOTIOIHUTEIbHBIE TTOJS):

* "CereBoil azipec" — 3T0 afpec MyHKTa Ha3HAYCHUS;

* "Macka ceTn" — 3T0 ceTeBasi Macka, OTHOCSIIASACS K aJipecy, yKa3aHHOMY B MoJje "ceTeBoi ajapec”;

* "Azpec nuto3a" — 3TO CeTEeBOM aapec, M0 KOTOPOMY HEOOXOAUMO OTIPABUTh MAKET, IS TOTO YTOOBI OH
JOCTUT aJipeca MyHKTa Ha3HAuYCHUS;

» "Untepdeiic" — sTo aapec (Wiam uUMs) ceTeBOro HWHTepdeiica, depe3 KOTOPBIA JOCTYIEH IILTI03,
yKa3aHHBIN B moJie "azipec muo3a'.

3amuen 1-3 u 5-6 ABIAIOTCA agpecaMy, MMEIOIIMMHU CIEUUAlIbHOE Ha3HAYeHUE, KOTOphle B
TEPMHUHOJIOTUH TIpoToKoa [P nHorma Ha3zpiBaroT "BhijieIeHHBIMUA". CMBICH 3THX 3alIUCEH CIIETYIOIIUH.

3anucek 1 ompezaenser mMapupyT MO yMOJYaHHUIO, YKa3bIBAIOUIMN Ha ajpec LUI03a Mo yModaHuioo. B
MapIIpyTHBIX TaOJIUIIaX ATOT MapIIpyT Beeraa obo3navaercs kak 0.0.0.0 ¢ mackoit 0.0.0.0.

3amuch 2 copepKUT MapmpyT Ha uHTepdeiic "mporpammHas metis", KOTOPBIA BCEria CO3/MaeTcsl MpU
yctaHoBke npoTokosioB TCP/IP. On ucnons3yetcs ans oOpalleHus MalldHbBl K cebe caMol, UMeeT aapec



127.0.0.1 u ums localhost.

3anuch 3 — 3TO MapuUIpyT K CETH, B COCTaB KOTOPOM BXOJUT aJipec ceTeBoro uHrepdeiica. Otnpaska
[IAKETOB 110 3TOMY aJpecy HE BBINOJHIETCS, OH CIYXXUT A aJpecallud Bcel CeTH B MapUIPYTHBIX
TaOJIHIIax.

3anuchk 4 — 3TO MapuIpyT Ha CETeBOM MHTepdeNc, ¢ MOMOILBI0 KOTOPOrO XOCT MOJKIHYAETCs K CETH,
ajZipec KOTOpPOM yKa3aH B 3aIlucH 3.

3anucu 5 U 6 cofepxar aapeca MHPOKOBEIIATENbHON pacchulkU. [1akeTsl, mociaHHbIE 110 3TUM ajipecaw,
JIOJKHBI OBITH MOJTyYeHBl BCEMH XOCTaMH, BXOJSIIMMU B CETh, aJIpec KOTOPOH yKa3aH B 3arucH 3.

[Tpr Ha3HAYeHMM aJPEcOB XOCTaM HAJ0 MOMHHUTb, YTO U3 BCEr0 MHOYKECTBA a/JPECOB, ONPEAEIAEMbIX
MacKoi NOJICeTH, /iBa aJpeca MMEIOT CHENMAJbHOE Ha3HAUYE€HHWE U HE MOTYT OBbITh Ha3HAYEHbl CETEBBIM
uHTEepdelicaM MallluH, a UMEHHO — COOCTBEHHBIM aapec ceTW M IIMPOKOBEIlaTeNbHBIH aapec ceTu. Bce
OCTaJIbHBIC a/Ipeca MOYKHO Ha3HayaTh CETeBBIM MHTEp(dericaM MalIvH.

[TpennonoxuM, 4ro MammHa ml MMeeT JaHHBIE, KOTOpble HEOOXOAMMO JOCTaBUTh MaliuHe c4. Y Hee
€CThb 2 albTEPHATHUBBI: NOCIATh NAKET HEIIOCPEACTBEHHO B JIOKAJIBHYIO CETh, UCIIOJIb3Ysl COOTBETCTBYIOLIUI
IPOTOKOJI KaHAJIBbHOIO YpOBHs (B Hamem ciydae - 3to Ethernet), B ciydae, ecnu MallMHa MoJydaTellb
BXOJUT B Ty K€ CE€Th, YTO U MalIMHA-OTIpPaBUTENb. JINOO, ecnyu MalinHa NoJydyaTellb HE MPUHAICKUT K
TOM e CEeTH, YTO U MallliHa OTHPABUTENb, TO OTOCIATh JaHHbIE IUII03Y, COSAUHSAIONIEMY CETh C BHEITHUMU
ceraMu. Jlnsg TOro, 4TOOBI ONpPEACNTUTh NPUHAAJICKHOCTh MAIIMHBI-TIONyYaTeNs] K CETH MAaIIUHBI-
OTIIPABUTEJNII MCIIONB3YyEeTCS MEXaHHU3M CETeBBIX MacoK. B Hamem ciydae agpec mojyvarens —
192.168.127.4, a macka mojceTd Ha ceTeBOoM MHTepdeiice — 255.255.255.0. B pesynbrare BBIIOIHEHMS
OTiepallii KOHBIOHKIIMU OyJZeT moiiydeH pesynbrar: 192.168.127.0 — ato agpec cetn HazHaueHus. Jlanee
MOJyJIb, peaNu3ylommid (QyHKIUH mpoTokosna [P Ha mammuHe ml, BBIMOJHUT MPOCMOTP MapUIPyTHOM
TaOJIMIBI C LETbI0 NMOMCKAa MapuIpyTa K CeTH Ha3HAueHHs, U TaK KaK TaKoro MapuipyTa HET, TO JaHHbIE
OyIyT HampaBieHbl UUIIO3y 1o azapecy 192.168.126.254. B cBowo ouepenb, CETh Ha3HAYCHUS
HEMOCPEACTBEHHO MOJKIIOUEHa K OJHOMY M3 CETEeBbIX MHTep(eHCOB U033, MOATOMY B MapLIpyTHOMH
Tabmuie nuro3a Oyaer uMeThes 3amuch o ceth 192.168.127.0, 9yTO MO3BOJIUT €My JOCTaBHTH JaHHBIE IO
ajipecy Ha3HAYCHHUS.

Beenenne texnomoruu VLSM moTpeOoBayio CO3JaHHsI TEXHOJOTHH OOpPabOTKHM MAacOK TepeMEHHOU
JUIMHBl B MapUIpyTHBIX TaOnuuax. JTa TEXHOJIOTHs MOJy4yWsa Ha3BaHHE OEeCKJIaCCOBOM MEXIOMEHHOM
mapmpytusaiun  (CIDR — Classless InterDomain Routing). B cooTBeTcTBHM € 3TOH TEXHOJIOTHEH
MapuUIpyThl CTaJIH 3alUCHIBAaTh B BHUJIE MPE(PUKCOB, KOTOPbIE MPEJCTABISAIOT COOOH apec CeTH ¢ yKazaHHEeM
yepe3 3HaK "/" yncna pa3psaoB MackH, YCTaHOBJICHHBIX B 1. Hampumep, st kinaccuueckoii cetu kimacca C
npedukc OyaeT UMETh BU/:

192.168.1.0/24, rae 192.168.1.0 — anpec ceTH, a /24 cooTBeTCTBYET Macke 255.255.255.0.

[Tpy Hamuuuu B MapuIpyTHOH Tabiulle JBYX NMpepUKCOB, OTHOCSIIMUXCS K OJHOW M TOH Xke ceTH, Oyaer
CUNTATBCA TPEPUKC, Macka KOTOPOrO HMeEeT OoJbliee KOIUYECTBO EIWHHIL. ITO MPAaBHIO TMOIYYHIIO
Ha3BaHHe 'TpaBwia BeIOOpa Oojiee TOUHOro MapuipyTa", Tak Kak Macka C OOJBIIUM YHCIOM €JUHMIL
yKa3bIBa€T Ha CETh MEHBLIET0 pa3Mepa, a 3HA4yMuT, 0oJieeé TOYHO ONMCHIBAET pa30MEHHE aJ[PECHOIO
npocTpaHcTBa Ha mojacetd. Eme onnum pesynbratoMm BBeaeHus TexHoioruu CIDR sBuioce nossieHue
BO3MOXXHOCTH OOBSIBIATH O0BbEMHEHHBIE MAPIIPYTHI, T.€. MAPIIPYTHl HA CMEXKHBIE CETH, 00BETMHEHHBIE C
HOMOIIBI0 "KOPOTKUX" NMpepUKCOB, UMEIOUINX HEOOJBIIOE KOJIWYECTBO €IMHHUI] B COOTBETCTBYIOIIMX MM
Mmackax nojacereil. Beenenue texnonoruii VLSM u CIDR, coBMeCTHO ¢ BBEI€HHEM MHCTUTYTA JIOKAJIbHBIX
peructparopoB (Local Registry), mo3Bonuiao 3HaYUTENBHO 3aMeUINTh Mpoliecc ucuepnanus IP— agpecos, a
TaKKe 3HAYUTEIBHO CHU3UTH pa3Mepbl MapIIPYTHBIX TaOJIHIl MAarUCTPAIBHBIX MapIIpyTH3aTOpoB MHTEpHET

IIOPAJIOK BBIIIOJIHEHHUA PABOTBI H ®OPMA OTYETHOCTH:

1. I3MeHeHune napaMeTpoB HacTpoKu mpoTokona IP.

1.1 TlomkmrounThcsi kK BUpTyanbHOM MammHe Windows XP. Ilepelith B OKHO KOH(DHTypHpOBaHUS
CETeBBIX  MOAKITIOYCHUN: OTKphITh OKHO "CereBbie monkmtoueHus": Ilyck/Hactpoiika/CeteBbie
noAkItoYeHusl. KIMKHYTh TpaBOW KIJIABUIIEH MBIIIM MO 3HAYKY "MOJKIIOYEHUE IO JIOKAJIbHOM ceTu" u
BbIOpaTh MyHKT "CBoiicTBa".

1.2 B nmosiBuBIIEMCsI OKHE BBIOEpHUTE ceTeBoi amanTep, 3areM "CpoiictBa'", 3arem [IpoTokon MHTepHETA
(TCP/IP) u ero cBoicCTBa.

1.3 3anumuTe 3Ha4E€HMS CETEBBIX MTApaMETPOB, YCTAHOBJIEHHBIX Ha Baieil Mammne:



— IP—anpeca;

— CeTeBoil Macky;

— AJpeca 1uio3a Mo yMOJT4aHUIo;

— Anpeca 1—ro u 2—ro cepepoB DNS (ecnu oHH YCTaHOBJICHBI).

3aHecuTe 3HAYCHHS STUX MaPaMETPOB B OTYET.

1.4 Y nanure nporokon NetBUI, ecnu on yctanoBieH Ha Bareit mammne.

1.5 YcranoBute cereBbie mapaMeTphl IpoTokosia [P B cooTBeTCTBUY €

tabnuuen 2. Tabmuna 2. CeteBble napaMeTpsl IpoTokona [P

IP— anpec** CereBas macka I1lmro03

192.168.20Y.G+XX 255.255.0.0 Ucnonb30BaTh 3HaYEHUE, KOTOPOE OBLIO

YCTaHOBJICHO paHee, JTM00 3HaueHue,

YKa3aHHOE MPEINoJIaBaTEeIEeM.

I'me Y, G, XX — mecATHYHBIE YHCNA;

Y — rox nocrymienus (oaxa udpa 0-9).

G = nomep rpynisbl. 00 — qiist rpynnel YUP-1; 50 — nasa rpynnet YUP-2; 100 — qis rpynmsr YUP-3.

XX = — NOpPsIAKOBBIM HOMEP CTYJIEHTa B IPYIIIIE.

[Tpumep. Ctynent Homep 21 (o xypHany); rpynmsl YUWP-2; roxg nocrymierus 2003.

XX=21; G=50; Y=3.

[Tonyunm ceteBoit aapec mamuHbl: 192.168.203.71

I'me 203 = 200+3

71 =50+21.

1.6 Eciu B pe3ynbraTe U3MEHEHHs MMapaMeTpOB HACTPOIKU mpoTokoina [P Oyzaer BeimaHO cooOuieHue o
HEOOXOJMMOCTH TIepe3arpy3Kku, HU B KOEM Cllydae He JIeJaiiTe 3TOro, MpoCTO OTKAKHUTECh.

1.7 OTKpbITH KOHCOJb CHCTEMBI (COOTBETCTBYIOIIAs Mpolieypa ONKMCaHa B MpwiokeHuun 2). B
KOMaH/IHOM CTPOKE BBIMOJHUTH KOMaH/Y:

> ipconfig /all

CoxpaHuTe pe3ynbTaTr BBIIOJIHEHHS TOM KOMaHbl B OTUETE.

1.8 B xomMaH/1HOM CTpOKE KOHCOJIN BBIIIOJTHUTE KOMaHIY:

> ping <aapec IUIr03a>

PesynbraTel 3aHecuTe B (paiii oTueTa.

2. OdopmieHue oTyera Mo pe3ybTaTaM BBIMOJIHEHUS TPAKTHUECKON

paboThI.

KouTtposibHbIe BOPOCHI:

1. Nmeetcs cetsb ¢ IP = 192.168.55.0 u Tpebyercs pa3douTh ee Ha psa nojacereid. Heobxoaumo, 9To0s! B
KaXJ0M IOJCETH MOXKHO OBLIO HCIOJIb30BaTh Mo 25 xocToB. Kakylo mMacky HE0OXOAMMO NPUMEHUTH B
TaKOM cllydae, 4T0ObI 00eCIeunTh MaKCUMAIbHO BO3MOKHOE YUCIIO TAKUX MOICeTei?

A 255.255.255.192; B. 255.255.255.224; C. 255.255.255.240;

D 255.255.255.248.

2. Y Bac mmeercs Macka 255.255.255.252. Kakoe 3HaueHue umeeT npedukc?

A./16;B. /24; C. /30, D. /32

3. Ecm wmeercs IP— aapec 172.16.10.5/25, To kakoil MIMPOKOBEINATEIBHBIN aapec IOJHKCH
UCIOJIB30BaTh 3TOT XOCT?

A.255.255.255.255; B. 172.16.10.127; C. 172.16.10.255;

D. 172.16.10.128.

4. CKoJIbKO MaIIMH M03BOJISIET UMETh B MOJCETH Macka 255.255.255.2527

A.16384; B. 2; C. 4094; D. 6.

5. KakoB mamasoH JOIMyCTUMBIX aipecoB MalIiH i noacetu 172.16.10.5/26?

A.c172.16,10.1 mo 172.16.10.30; B. ¢ 172.16.10.1 mo 172.16.10.31;

C.c172.16.10.1 mo 172.16.10.62; D. ¢ 172.16.10.1 mo 172.16.10.63.

6. Ecni BBl XOTHUTE O0BEAMHUTH B TIOJICETh MAIIMHBI ¢ aapecamu ¢ 192.168.10.64 mo 192.168.10.127, To
KakuMU OyayT aapec U Macka rnojaceTu?

A.192.168.10.64 255.255.255.192; B. 192.168.10.0 255.255.255.192;

C. 192.168.10.64 255.255.255.224; D. 192.168.10.0 255.255.255.224.

7. HazoBuTe OCHOBHOE Ha3HaUYE€HHWE M BO3MOXKHOCTH TEXHOJOTHUU TMPUMEHEHHS MacOK IMEepPEeMEHHOI



nHbl (VLSM).

8. HazoBuTe OCHOBHOE Ha3HauY€HHE W BO3MOXKHOCTH TEXHOJOTHH OECKIACCOBOM MEXKIOMEHHOMN
mapmpyTtusamnun (CIDR).

9. O0bscHNUTE OCHOBHBIE (DYHKIIMH, BBITTOJIHIEMbIE [IUTF030M B KOMMYHUKAIIMOHHON cxeMe mpoTokona IP.

10. Kakum oOpa3oM, mammHbl, pabotatomme B IP cern, ompenesnstoT, Korja MakeT HEOOXOIUMO
JIOCTAaBUTh LUIIO3Yy, & B KAKOM CJIy4yae JOCTaBKa BBINOJHAETCS HEMOCPEICTBEHHO C IMOMOIIBIO TPOTOKOJIOB
KaHaJIbHOTO YpOBHs?

IMpakTnueckas padora Ne7
Pabora ¢ nimarnoctuyeckumu yruiauramu nporoxkosa TCP/IP

eanb: 0000IIEHNE U CHCTEMAaTHU3aIlUsl 3HaHUH 110 TeMe «Me)ceTeBoe B3auMOICHCTBUE)
Oobopynosanue: [1K, MS Windows, BuptyansHas Mmamuaa VM-1, IP-anpec, macka mojaceTn, OCHOBHOM
103, TpeanountaeMeiii DNS;

Bpemsi BoinosiHenusi: 90 MUHYT

KPATKAA TEOPUA U METOIUYECKHE PEKOMEH/IAIIHUU:

JuarnocTudeckue yruautbl TCP/IP
B cocraB TCP/IP BXOo#sT JIUarHOCTHYECKWE YTWINTHI, NpPEAHA3HAYCHHbIE JUIS TPOBEPKHU
KOH(UTYypaluu CTEeKa U TECTUPOBAHUS CETEBOTO COEAMHEHUS.

Yrunura: [IIpumenenue:

arp BeiBoMT 1 TIPOCMOTpa W W3MEHEHHUS TAOJHIy TPAHCISAIHUUA aJpPECOB,
WCTIONB3YEMYI0  TPOTOKOJIOM — pasperieHus aapecoB  ARP  (Address
Resolution Protocol - onpenensier tokanpHbIN aapec mo [P- agpecy)

hostname BBIBOAUT MMS TOKaJIbHOTO XOCTA. HCHOJ’IBSyeTCﬂ 0e3 mapaMcETpoOB.

ipconfig BriBoauT 3HaueHus s Tekymier kongurypanuu creka TCP/IP: IP-anpec,
MAacKy IOJICETH, aJipec IUT03a o ymordanuio, aapeca WINS (Windows
Internet Naming Service) u DNS (Domain Name System)

nbtstat BoiBoguT  craTMCTMKY M Tekymylo wuHpopMmammio 1o NetBIOS,
yctaHoBiieHHOMY 1oBepX TCP/IP. Mcnonws3yercs s MPOBEPKU COCTOSTHHS
tekymux coequHennii NetBIOS.

netstat BBIBOIUT CTAaTUCTUKY M TEKYIIy0 HHpopMaIuio 1o coeauaenuto TCP/IP.

nslookup  |OcymiecTBisieT HpOBEpKY 3amuceil M JOMEHHBIX IICEBJOHUMOB XOCTOB,
JTIOMEHHBIX CEpPBHUCOB XOCTOB, a Takxke HH(POpMALMU ONEPAMOHHON
CHCTEMBI, IIyTEM 3anpocoB Kk cepepam DNS.

ping OcymiecTBisieT TMPOBEPKY NpaBWiIbHOCTH KoHurypupoBanus TCP/IP u
[IPOBEPKY CBSI3U C YJAJIECHHBIM XOCTOM.

route Moaudurnupyer Tabimnbl Mapmpytuzanuu [P. Otobpaxkaer comepxumoe
TaOIHLIbI, 00ABIISET U ynanseT MapmpyTsl [P.

tracert OcyuecTBisieT NMpPOBEPKYy MaplIpyTa K YJIaJIeHHOMY KOMIIBIOTEPY IIyTEM

OoTHpaBkH 3X0- mnakeroB mnporokoida ICMP (Internet Control Message
Protocol). BpIBOgMT MapumipyT NpPOXOXKACHHS TAKETOB Ha yAaleHHBIN
KOMIIBIOTEP.

IIpoBepka npaBuiabHOcTH KOHpurypauuu TCP/IP

[Ipu ycTtpanenuu HeucnpaBHocTel u mpobirem B cetn TCP/IP crnemyer cHauyanma NpoOBEpUTH
npaBuiIbHOCTh KOHGuUTrypanuu TCP/IP. Jlnsa aToro ucnone3yercs yruiauTa ipconfig.
Ora KOMaHJAa MoJIe3Ha Ha KommbioTepax, padoratonmx ¢ DHCP (Dynamic Host Configuration



Protocol), Tak kak gaeT MoOJIb30BATENIIM BO3MOKHOCTH OIpeNeNuTh, Kakas KoHpurypauus cetu TCP/IP u
KaKKe BeJIMYMHBI ObUIM yCTaHOBIJIEHHI ¢ nomouisio DHCP.
CuHTakcuc:
ipconfig [/all | /renew[adapter] | /release]
[TapameTpsi:

all - BpI1aeT Bech CIMCOK napameTpoB. bes aToro kimtoya otoOpaykaercs Toibko [P-aapec, macka u
UTI03 10 YMOJTYaHUIO;

renew/adapter] - o6HOBIIIET TapaMeTpbl KoHPuUrypanuu DHCP mist yka3aHHOTO CETeBOTO aanTepa;
release[adapter] - ocBoO0xnaeT BeineneHubii DHCP IP-ampec;
adapter - UM CETEBOTO aJaNTepa;

displaydns - BBIBOJIUT uHOOpMAITHIO O COJICPKUMOM JIOKaJIBHOTO K3IlIa
kiaueHTa DNS, ucnonpszyemoro uist pa3peiieHust JOMEHHBIX UMEH.

Taxum oOpazom, yrunuta ipconfig mo3BosieT BHISICHUTD, MHUITHAIU3UPOBaHA I KOHPUTYpaLUs U
He nyonupytores iau [P- anpeca:

eclii KoHQUrypalus MHULIMAIU3UpoBaHa, To nossisaercs [P- anpec, macka, 11103,

eciu [P-ampeca nyommpyrores, To macka cetu oyaet 0.0.0.0;

ecnu npu ucnoiab3zoBannu DHCP koMmbsioTep He cMor nonnyuuts [P-aapec, To o Oyzaer paBeH
0.0.0.0.

TecTupoBaHue cBSA3M C MCNOJIb30BAHMEM YTHJIUTHI ping

Yrunura ping (Packet Internet Grouper) ucnomns3yercs ais npoepku konpurypuposanus TCP/IP u
JIMAarHOCTHKHK OIIMOOK coenuHeHus. OHa ompenenseT JOCTYNMHOCTh U (PYHKIHMOHUPOBAHHE KOHKPETHOTO
xocrta. Mcnonp3oBanue ping JIydmuii cnocod MPOBEPKH TOTO, YTO MEXAY JOKAJIbHBIM KOMIIBIOTEPOM M
CETEeBBIM XOCTOM CYILECTBYET MapHIpyT. XOCTOM Ha3bIBaeTCs JI000€ CEeTeBOE YCTPOMCTBO (KOMIIBIOTED,
MapIlpyTU3aTop), oOMeHuBaroueecst nHGpopmanuen ¢ ApyruMu ceteBbiMu yerporictBamu o TCP/IP.

Komanpga ping npoBepsieT COeAMHEHHE C yJAJICHHBIM XOCTOM IYTEM MOCBUIKH K 3TOMY XOCTY 3XO-
nakeroB ICMP u mpociymmBanus 5X0-oTBeTOB. Ping oXuaaeT KakIblii NMOCIaHHBIA MaKeT M IedaraeT
KOJIMYECTBO MEPEJAHHBIX U MPUHATHIX NakeToB. Kaykplli IPUHATHIM AKET MPOBEPSETCS B COOTBETCTBUU C
nepenaHHbIM cooOuieHneM. Ecim cBsi3b MeX1y XOCTaMH IJ10Xasi, U3 COOOIICHUH ping CTaHET SICHO, CKOJIBKO
[IaKETOB MOTEPSHO.

[To ymomuanuto mepemaercst 4 sxo-makeTa JIuHON 32 OaiiTa (MepUOAUYECKas MOCIEI0BATEILHOCTh
CHUMBOJIOB ajiaBUTa B BEpXHEM perucrpe). Ping mo3BosisieT M3MEHHUTh pa3Mep U KOJIWYECTBO MaKETOB,
yKazaTh, CJeIyeT JIM 3allUChIBaTh MApIIPYT, KOTOPBIM OHA UCHOJIb3YeT, KaKyl0 BEIMYMHY BPEMEHU KU3HU
(ttl) ycranaBnuBaTh, MOXKHO JHM ()parMeHTUpOBATh MakeT W T.A.. IIpu moimyyeHHH OTBeTa B moJsie time
yKa3bIBaeTCs, 32 Kakoe BpeMs (B MUJUIMCEKYH/JaX) MOCIaHHBIA MakeT JOXOJIUT A0 YAaJeHHOIO XOocTa U
BO3Bpalaercs Ha3ad. Tak Kak 3HaYeHHE [0 YMOJYAHUIO JUIsl 0KMJAaHUS OTKJIMKA paBHO 1 CekyHJe, TO Bce
3HAYeHMsI TaHHOTO 1MoJIs OyayT Menbine 1000 muucekynn. Ecnu BeI momyuaete coobmenne «Request time
out» (IIpeBbllIeH HHTEPBANI OKUAAHUA), TO, BO3MOXKHO, €CIIM YBEIUUYNUTh BPEMs 0’KMJIAHUS OTKIIMKA, MAKET
JOWJET 10 YAAJIEHHOTO X0CTa. ITO MOKHO C/I€TIaTh C MOMOIIBIO KITF0Ya —W.

Ping MOXHO HCIONIB30BATh [T TeCTUpoBaHus Kak uMeHu xocTta (DNS win NetBIOS), tak u ero IP-
anpeca. Ecim ping ¢ IP- agpecoM BBITIOJIHWIACH YCIIENIHO, @ C UMEHEM — HEYJa4HO, 3TO 3HAYHT, YTO
npoOseMa 3aKIl04aeTcs B paclio3HaBaHUM COOTBETCTBUS aJipeca U UMEHH, @ HE B CETEBOM COCTUHEHUU.
Hcrnonp30BaHne yTHIMTH Ping:

e  Jlna mposepku Toro, yto TCP/IP ycTaHoBiIeH U npaBUIbHO CKOHGUTYPUPOBAH HA JTOKAIBHOM
KOMIIBIOTEPE, B KOMaH/Ie ping 3amaercs aapec netim obpataoi csszu (loopback address):
ping 127.0.0.1
Ecau Tect ycnenmHo npoiieH, TO BbI IOJIy4YHUTE CIEAYIOIIHUM OTBET:

Reply from 127.0.0.1
Reply from 127.0.0.1
Reply from 127.0.0.1
Reply from 127.0.0.1
UtoOBbI yOeauThCsi B TOM, YTO KOMIIBIOTEp MPaBWIBHO 1M00aBieH B ceThb u [P-agpec He mybOmupyercs,
ucnomas3yercs [P- agpec 1okanbHOro KOMIbBIOTEPA:
ping [P-adpec_nokanvHoeo xocma



o YroOBl TPOBEPUTH, YTO IUIIO3 MO YMOIYAHUIO (YHKIMOHHUPYET W YTO MOKHO YCTAaHOBHUTH
COEIMHEHHE C JTIOOBIM JIOKATbHBIM XOCTOM B JIOKAJILHOW CeTH, 3aaaetcs [P-anpec mumo3a o yMoaI4aHuio:
ping IP-adpec_wntoza

e ]l npoBepKH BO3MOYKHOCTH YCTAHOBJICHUS COSIMHEHHS Yepe3 MapIIpyTU3aTOp B KOMaHJIE ping
3agaerca [P-angpec ynaneHHoro xocra:
ping IP-adpec_yodanenHozo xocma

CUHTaKCHC yTUIIUTHI ping:

ping [-t] [-a] [-n count] [-] length] [-f] [-i ttl] [-v tos] [-r count] [-s count] [ [-] host-list] |
[-k host-list] ] [-w timeout] destination-list
[Tapamerpsr:

-t - BBINOJHAET KOoMaHay ping no mnpepbiBanus. Control- Break - mocmoTpers cTaTuCTHKY U
nponoxuTh. Control-C - mpepBaTh BbINOJIHEHHE KOMaHIbl;

-a - TIO3BOJISIET OMPEICINTH JOMEHHOE UMsI yJAJIEHHOTO KoMITbloTepa 1o ero [P-anpecy;

-n count - noceutaeT konuyectso nakeros ECHO, ykazanHoe napameTrpoM count;

-l length - moceinaet makeTsl JUIMHOM length Gaift (MakcumanbHas anuHa 8192 Oaiita);

-f - TOCBIIAeT MakeT C yCTAaHOBJEHHBIM (h1aroM «He (parMEeHTHpPOBaTh». DTOT MakeT He Oyaer
(parMeHTHpPOBATHCS HA MAapLIPYTH3aTOPaX IO MyTH CBOETO CIICAOBAHMS;

-i tt] - ycTaHaBIMBAeT BpeMs )KM3HHU NaKeTa B BENMUMHY ttl (KaXIplii MaplIpyTU3aTop yMeHbLIaer ttl
Ha eUHUILY);

-V t0S - yCTAaHABIIMBACT TUII MOJI «CEPBHUC» B BEIUUUHY tOS;

-r count - 3aIIMCHIBAET MyTh BBIXOSIIETO MaKeTa M BO3BPAIIAIONIETOCS TAKeTa B TI0JIE 3aIHMCH MyTH.
Count - ot 1 10 9 X0CTOB;

-S count - TIO3BOJIIET OTPAHUYHMTH KOJMYECTBO MEPEXOJOB M3 OMHOM MOJICETH B JIPYTYIO (XOIIOB).
Count 3aj1aeT MaKCUMaJIbHO BO3MOYXHOE KOJIMYECTBO XOIOB;

-j host-list - HampaByIAET MAaKETHl C MOMOIIBIO CIIUCKA XOCTOB, OMPEICICHHOro MapamMeTpom host-list.
[TocnenoBarenbHble XOCTBI MOTYT OBITh OTAEIEHBI IMPOMEXKYTOUYHBIMHU MapIIpyTH3aTOpaMu (rulkas
CcTaTUYecKas MaplIpyTu3anus). MakcuMalbHOE KOJMYECTBO XOCTOB B CIIUCKE, IT03BoJIeHHOE [P, paBHO 9;

-k host-list - HampaBiIseT TAKeThl Yepe3 CIHCOK XOCTOB, ompeaeiacHHbd B host-list.
[NocnenoBarenbHbIE XOCTBI HE MOTYT OBITh pa3fefieHbl MPOMEXYTOYHBIMH MapIIPyTH3aTOpaMHu (JKECTKas
cTaTuyeckas MapuipyTuzaius). MakcuMaiabHOE KOJIMYECTBO XOCTOB
—9;

-W timeout - yKa3bIBaeT BpeMs O’KUAaHus (timeout) OTBETa OT YAAJICHHOTO XOCTa B MUJTUCEKYHAAX
(mo ymonuanuto — 1cex);

destination-list - yka3bIBaeT y/1aJ€HHBINA XOCT, K KOTOPOMY HaJl0 HallpaBUTh MAKETHI ping.

[Tpumep ucnonp3zoBanus yruiauthl ping: C:\Documents and Settings\user>ping www.ya.ru

O6men nmakeramu ¢ ya.ru [213.180.204.8] o 32 Gair:
Otser ot 213.180.204.8: uncno 6aiit=32 Bpemsa=1887mc TTL=53
Otset ot 213.180.204.8: uncno 6aiit=32 Bpemsa=1475mc TTL=53
Otset ot 213.180.204.8: uncno 6aiit=32 Bpemsa=1094mc TTL=53
Otset ot 213.180.204.8: uncno 6aiit=32 Bpema=736mc TTL=53

Cratucruka Ping ms 213.180.204.8:

[TakeroB: ormpasieno = 4, nonayuyeHo = 4, notepsino = 0 (0% moteps),

[IpubnuzuTensHOE BpeMs pueMa-rnepeauu B Mc:

MunumansHoe = 736Mcek, MakcumanbHoe = 1887 mcek, Cpennee = 1298 mcex

HHEe MAPLIPYTAa MEKAY CeTeBbLIMHU COeTUHEHUSIMHU ¢ IOMOIIBIO YTHJIMTHI tracert
Tracert - 370 yTwimra TpaccupoBku MapiipyTa. OHa ucnons3yer mone TTL (time-to-live, Bpems

)u3HKM) maketa IP u cooOmenus o6 ommbkax ICMP mns onpenenenus mMapumpyra OT OJHOTO XOCTa JI0
JPyTOTO.


http://www.ya.ru/

YTunura tracert MOXeT OBITH Oojiee coaepKaTeIbHOW M yJOOHOM, YeM ping, OCOOEHHO B TeX
Clly4asiX, KOIrJla yAaJeHHbIH XOCT HeIOCTHKUM. C MOMOIIBI0O HEE MOYKHO OINPEAETUTh paiiloH MpodiieM co
cBs3bio (y Internet-mpoBaiinepa, B OMOPHOI CETH, B CETHU YAAJECHHOIO XOCTa) MO TOMY, HACKOJIBKO JaleKO
Oyzaer oTciexeH MapipyT. Eciy BOZHUKIHM MPoOJieMBbl, TO YTUINTA BEIBOJAUT HA dKpaH 3Be310uUkH (*), mubo
coobmenust Tuna «Destination net unreachable», «Destination host unreachable», «Request time outy,
«Time Exeeded».

YTunura tracert paboTaer cieayoumM o0pa3oM: MOCkIaeTes 1Mo 3 MPOOHBIX IXO-TAKeTa Ha KaXKIbIN
XOCT, 4epe3 KOTOPBIM MPOXOAUT MapUIpyT IO YJAJIEHHOro xocta. Ha 3kpaH mpu 3TOM BBIBOJUTCS BpeMs
OXUJaHMsI OTBeTa Ha Kaxabli makeT (Ero MoXXHO W3MEHUTh C MOMOINBIO mapameTpa -w). I[lakeTs
MOCBUIAIOTCS C PA3IMYHBIMHU BEJIMYMHAMU BPEMEHM KU3HU. Kakaplii MapipyTH3aTOp, BCTPEUAIOIHUICS 110
MyTH, TIEpe]] IepeHanpaBlieHieM Makera ymeHblnaeT BenuuuHy TTL Ha enunuiy. Takum oOpa3om, Bpems
KU3HU SIBISIETCS CUETYMKOM TOYEK MPOMEXYTOYHOW aocTaBku (xomoB). Korma Bpemsi KU3HM IakeTa
JOCTUTHET HYJIA, MIPEIoiaraeTcs, YTo MapuIpyTU3aTop MOILIET B KOMIbIOTEP-UCTOYHUK coobmenue [CMP
“Time Exeeded” (Bpemsi ucrekno). MapmpyT onpeiensieTcs MyTeM MOCBUIKM TEepBOTO 3XO- IMakeTa C
TTL=1. 3atem TTL yBenuuuBaercs Ha 1 B KakJAOM MOCJIECAYIOIIEM IMAKETE JI0 TEX MOp, MOKa IMaKeT He
JIOCTUTHET YAAJIEHHOI0 XOCTa, JIMOO Oy/neT AOCTUTHyTa MaKCUMallbHO Bo3MoxkHas BenuuumHa TTL (mo
ymomuanuto 30, 3aaeTcs ¢ MoMoIIbIo apamerpa -h).

MapupyT omnpezaensiercss nmyreM wusydeHust coodmenuit ICMP, kotopsle npucbhuiatloTcs 00paTHO
POMEKYTOUYHBIMHA MapIIPyTHU3aTOPAMHU.

[IpuMeyanue: HEKOTOpPbIE MapIIPYTU3ATOPBI POCTO MOJIYA YHUUYTOKAKOT MakeThl ¢ ucrekmuM TTL
¥ He OyyT BUIAHBI yTHIIMTE tracert.

CuHrakcuc:

tracert [-d] [-h maximum_hops] [-] host-list] [-w timeout] uma_yenesoeo xocma
[Tapamerpsr:

-d - yKa3bIBaeT, UTO HE HY>KHO pacro3HaBaTh aJipeca JiIsl HMEH XOCTOB;

-h maximum_hops - yKa3pIBaeT MaKCUMAJIbHOE YMCJIO XOMOB JIJIsl TOTO, YTOOBI MCKaTh LIETIb;

-j  host-list - yKa3bIBa€T HEXKECTKYID CTAaTHYECKYIO MapIIPyTHU3AIMIO B COOTBETCTBHUHU € host-
list;

-W timeout - yKa3bIBaeT, 4YTO HYXKHO OKHUJATh OTBET Ha KaXKIbI 9X0-MaKeT 33JaHHOE YHCIIO MCEK.

[Tpumep ucnonp3zoBanus yTuiuthl tracert: C:\Documents and Settings\user>tracert www.ya.ru
TpaccupoBka mapuipyTa k ya.ru [213.180.204.8]
C MaKCHUMaJIbHBIM YUCJIOM MPBIKKOB 30:

1 <1 mc <1 mc <1 mMc mygatewayl.ar7 [192.168.1.1]
2 16 ms 15 ms 23 ms 192.168.229.9
3 16 ms 16 ms 16 ms 192.168.224.46
4 * * * [IpeBslilieH MHTEpBaN 0XKUJIAHUS AJIs 3aI1poca.
5 % * * [IpeBbITicH HHTEPBAIT OXKHMJIAHUS JIJIS 3a1poca.
6 24 ms 24 ms 25 ms 18.224.168.192.in-addr.arpa
[192.168.224.18]
7 23 ms 23 ms 23 ms 17.224.168.192.in-addr.arpa
[192.168.224.17]
8 2542 ms 2577 ms 2928 ms
18.13.22.172.in-addr.arpa [172.22.13.18]
9 2189 ms 1811 ms 2016 ms
225.126.18.84.in-addr.arpa [84.18.126.225]
10 2354 ms 2193 ms 1653 ms
87.226.230.253
11 1442 ms 1361 ms 1105 ms
87.226.133.38
12 56 ms 55 ms 68 ms 87.226.233.198

13 1715 ms 2206 ms 2579 ms WWw.ya.ru
[213.180.204.8]
TpaccupoBka 3aBepiiicHa


http://www.ya.ru/
http://www.ya.ru/

Yruiaura ARP

OcHoBHas 3amauya mporokosa ARP — tpancnsauus [P-azpecoB B COOTBETCTBYIOIIME JIOKAJIbHBIE
anpeca (MAC-anpeca). [[ns stroro ARP-mporokon ucnons3yer uHbopmanuio u3 ARP-tabmuier (ARP-
Koma). Eciam  HeoOxomumas 3ammch B TalOnuie He HaineHa, To mnpoTtokon ARP  ornpasmiser
HIMPOKOBEIATENbHBIN 3aIPOC KO BCEM KOMIIBIOTEpaM JIOKAIbHOM TMOJCETH, MBITasACh HAWTH BIaJeliblia
nanHoro [P-agpeca. B ksme Moryt coaepkarbCs JBa THUIIA 3alMCEH: CTATUYECKHE M JUHAMUYECKHE.
Cratudeckue 3amucH BBOJATCS BPYYHYIO M XpaHITCA B KOIIE€ TOCTOSHHO. JlMHaMHUYecKue 3amucu
NOMEIIAIOTCS B KA3II B PE3YyJIbTaTe BBINOJIHEHMS IIMPOKOBEIIATENBHBIX 3alpocoB. [ HUX CyLIeCTByeT
MOHATHE BpEeMEHHU Xu3HU. Ecnu B TedueHue OmpeleIeHHOTO BpeMeHH (10 YMOJYaHHWIO 2 MUH.) 3alUCh HE
Obl1a BocTpeOOBaHa, TO OHA yAaJIsIeTCs U3 KaLIa.

CuHTakcuc:
ajapeca;

arp [-s inet_addr eth_addr] | [-d inet_addr] | [-a]
[TapameTpsi:

-S - 3AaHECCHUE B KAIII CTATHYCCKUX 3aITUCEH;

-d - ynajeHue W3 KJIIa 3alucu i ompeneneHHoro [P-

-a - IPOCMOTP COACPKHUMOI'0O KiIIa s BCCX CCTCBLIX

aJlanTepoB JIOKAJTLHOTO KOMITBbIOTEpA; inet_addr - IP-aapec; eth_addr - MAC-anpec.
[Tpumep ncnonp3oBanus yruutel ARP: C:\Documents and Settings\user>arp -a 169.254.15.2
Wurepdetic: 169.254.15.1 --- 0x2
Anpec IP Ouzngeckuii anpec Tum 169.254.15.2 00-19-5b-82-fb-d0 nHAMUYECKHIT

Yruianra netstat
YTunura netstat To3BOJISET MONYYUTh CTATUYECKYIO0 MH(OpPMALMIO MO HEKOTOPBIM M3 MPOTOKOJIOB

creka (TCP, UDP, IP, ICMP), a Takxe BBIBOAUT CBEJCHHUS O TEKYIIMX CETEBBIX coeauHeHUsIX. OcoOeHHO
OHA TIOJIe3Ha Ha OpaHaMay?dpax, ¢ €e MOMOIILI0 MOXKHO OOHAPYKUTh HAPYIICHUS 0€30TTACHOCTH NIEpUMETpa

CETH.
CuHrakcuc:
netstat [-a] [-e] [-n] [-s] [-p protocol] [-r]
[Tapamerpsr:
-a - BBIBOJUT ME€pPEeUeHb BCEX CETEBBIX COCIMHEHUI U MPOCTYIIUBAIOIINXCS MOPTOB JIOKATHHOTO
KOMIIBIOTEPA;
-e - BBIBOAUT cTatucTuky mnsa Ethernet-unrepdeiicoB (Harpumep, KOJIUYECTBO MOTYYEHHBIX U

OTIIPaBJICHHBIX 0ailT);

-n - BBIBOJUT MH(POPMAIUIO MO0 BCeM TeKyIIMM coeAauHeHusMm (Hampumep, TCP) nms Bcex ceTeBbIX
uHTEeP(HEHCOB JIOKATLHOTO KOMITbIOTEpa. J{JIs KaX/I0r0 cCoeTMHEHUS BRIBOIUTCS MHpopMmarus oo [P-agpecax
JIOKAJIHOTO U yAalEeHHOTO HHTEp(eiicoB BMeCTe C HOMEPAMHU HUCIOIb3YEMBIX TTOPTOB;

-S - BBIBOJUT CTaTHCTUYecKylo wuHpopMmarmio s npotokosos UDP, TCP, ICMP, IP. Kitou
«/more» Mo3BOJIAET

MPOCMOTPETH HHPOPMAINIO TTOCTPAHUYHO;
-7 - BBIBOJIUT COACPKUMOE TaOJIUIIbI MapIIPyTH3AIIUH.

IIOPAJIOK BBIIIOJIHEHUA PABOTBI H
DPOPMA OTYETHOCTH:

1. ITony4yenue cipaBoYHON MH(pOPMALUKM IO KOMAH/IaAM
BriBennTe Ha 5KpaH CpaBoOYHYI0 MH(OpPMAIHIO M0 YTUINTAM ipconfig, ping, tracert, hostname. J{ns



3TOr0 B KOMAaHIHOW CTpPOKE BBEOWTE WM YTWINTHI 0Oe3 mapameTpoB wiu ¢ /?. W3yuure Kimouw,
UCTIOJIb3YEMbIE TIPH 3aITyCKE YTHIIUT.
2. [losryyeHne nMeeHU X0CTa
BriBeuTe Ha 3KpaH MM JOKAIBHOTO XOCTa C TOMOIIBIO KOMaHbI hostname.
3. U3yuenne yruautsl ipconfig
[Iposepsre KoHpUTypanuio TCP/IP ¢ moMomIb0 YTUIIUTH ipconfig. 3anonHnuTe TaOIuILy:

Nwmst xocTa

[P-anpec

Macka nojacetu
OCHOBHOH 1IJIIO3
Wcnons3yercs a1u DHCP
(anpec DHCP-cepBepa)
OnucaHue amanrepa
Du3nyecKuil aapec
CETEeBOrO ajanrtepa
Anpec DNS-cepBepa
Anpec WINS-cepsepa

4. TectupoBaHue CBSI3U C NIOMOIIBLIO YTHJIMTHI ping

[TpoBepbTe NpaBUIILHOCTH YCTaHOBKU U KOoH(purypupoBanus TCP/IP Ha 10KaabHOM KOMIIBIOTEPE.

[TpoBepbTe, MPaBUIBHO JIX J0OABICH B CETh JIOKAJIHHBIN KOMITBIOTEDP U HE AyOmupyercs i [P-
azapec.

[TpoBepbTe PyHKIMOHUPOBAHKE HIII03a IO YMOJIYAHHUIO, TIOCNAB 5 9X0-11aKEeTOB JUIMHON 64 OaiiTa.

IIpoBepbTe BO3MOKHOCTh YCTAHOBJIEHHSI COEAMHEHNUS C YJIAJIEHHBIM XOCTOM (HaIpuMep
www.yandex.ru)

5. Onpenenenue nyru IP-nakera
C nomo1ibo0 KOMaHIbl fracert IPOBEPHTE JIsl IEPEUHUCICHHBIX HIKE aJIPECOB, Ue€pe3 KaKue
MPOMEKYTOUHBIE Y3JIbl UAET cUrHail. OTMEThTE UX:
192.168.0.1:
10.70.0.3:
10.70.1.1:

www.lneka.ru

6: IIpocmoTp ARP-Kk3112
C nomo1pio yTHIUTHL arp npocMoTpute ARP-Tabnmily 10KaabHOrO KOMITBIOTEPA.

7. lHonnyyenne uHGpopMaLNH 0 TEKYIIMX CeTEeBbIX COeUHEHUAX U NMPoToKoaax creka TCP/IP.
C nomolbpl0 YTWINTHI netstat BBIBEIUTE NEPEYEHb CETEBBIX COCIMHEHUHW M CTAaTUCTUYECKYIO
uHopmanuto s nporokoio UDP, TCP, ICMP, IP.

KOHTpOJIbele BOIIPOCHI:

Kakue yTHInThl MOKHO UCTIOIB30BaTh 7Sl MPOBEPKH MpaBuibHOCTH KoHpurypuposauus TCP/IP?

Kakum o0pa3om koMaHaa ping mpoBepseT COeAUHEHHE C YaTIEeHHBIM X0CTOM?

Yro Takoe xoct?

Uto Takoe metis oOpaTHOM CBSA3H?

CKOJIBKO  IPOMEXYTOUHBIX MAapIIPYyTHU3aTOPOB CMOXKeET npoiitu [P-nakeT, eciau ero BpeMs KU3HU
pasno 30?7

Kaxk paboraet yrunura tracert?

KaxoBo HazHaueHue nmporokona ARP?


http://www.ineka.ru/
http://www.yandex.ru/

IMpakTnyeckas padbora Ne8
Pemenue npo6saem ¢ TCP/IP

eanb: 0000IIEHNE U CHCTEMAaTHU3allUsI 3HaHUH 110 TeMe «MeXceTeBoe B3anMOICHCTBUE)»
Oobopynosanue: I1K, MS Windows
Bpems BoinosHenus: 90 MUHYT

KPATKAA TEOPUA U METOAIUYECKHE PEKOMEH/IAIIUU:

TCP/IP - »st0 abOpeBmarypa tepmmHa Transmission Control Protocol/Internet Protocol (ITpoTtokoin
ynpasnenus nepenadeit/IIpotokon Internet). B TepMuHONOrMM BBIUMCIUTEIBHBIX CETEH MPOTOKON - 3TO
3apaHee COIJIACOBaHHBIM CTAaHJAPT, KOTOPBIM IMO3BOJISIET JBYM KOMIIBIOTEpAM OOMEHHMBATHCS JIaHHBIMH.
@axtuueckun TCP/IP He onuH MPOTOKOIN, a HECKOJNbKO. VIMEHHO MOATOMY BbI YacTO CIBIIIUTE, KaK €ro
Ha3bIBalOT HAOOPOM, MIJIM KOMILJIEKTOM MPOTOKOJIOB, cpean KoTopbix TCP u IP - 1Ba OCHOBHBIX.

[Tporpammuoe obecneuenue s TCP/IP, Ha BameM KoMIbloTepe, MpeAcTaBiseT co0oil cnenuduunyro
it 1anHoi mnardopmel peanmszanuio TCP, IP u npyrux unenos cemeiicta TCP/IP. OGbuHO B HEM Takxke
UMEIOTCSI TaKHe BBICOKOYPOBHEBBIC MpuKiIagHbie nporpammbl, kak FTP (File Transfer Protocol, ITpoTokomn
nepenayn ¢aisioB), KOTOPHIE Aal0OT BOZMOXKHOCTh Yepe3 KOMaHIHYIO CTPOKY yNpaBiiATh oOMeHOM (aimamu
no Cern.

TCP/IP - 3apomwics B pe3yibTare HCCIEAOBAHUN, NPOPUHAHCUPOBAHHBIX  YTIPaBICHUEM
NEPCIIEKTUBHBIX Hay4HO-HCCea0BaTeNnbckux pa3padotok (Advanced Research Project Agency, ARPA)
npaButenscTBa CIIA B 1970-x rogax. ToT mpoTokoa ObuT pa3paboTaH ¢ TeM, YTOOBI BHIUYMCIUTEIHHBIC
CETH HCCIEA0BaTEIbCKUX IIEHTPOB BO BCEM MHUpPE MOTIHU ObITh 00BEAMHEHHI B (hopme BUpPTyalbHOU "ceTn
cereii" (internetwork). IlepBonauwanmpnas Internet Obima co3maHa B pe3ynbTare NpeoOpazoOBaHHA
CYIIECTBYIOIIET0 KOHIVIOMEpaTa BBIYMCIUTEIBHBIX CeTel, HocuBIIMX Ha3BaHue ARPAnet, ¢ momomibro
TCP/IP.

[Tpuumnaa, mo kotopoit TCP/IP crTomp BakeH ceroiHs, 3aKIOYaeTcs B TOM, YTO OH TIO3BOJISIET
CaMOCTOSITENIbHBIM CETSIM MOJKI0YaThes K Internet nnyu 00beIMHATHCS Ul CO3/IaHUS YaCTHBIX MHTPACETEH.
BolunicnuTenbHble CETH, COCTaBIAIONIME HMHTpAceTh, (U3MYECKU TOJKIIOYAIOTCS Yepe3 YCTpPOMCTBa,
Ha3blBaeMble MapuipyTuzaropamu win [P-mapmpyruszaropamu. MapupyTtusatop - 3TO KOMIIBIOTED,
KOTOPBI TepefaeT MakeThl JaHHBIX M3 OJHON ceTu B JApyryio. B umHTpaceTH, pabotaromieii Ha OCHOBE
TCP/IP, undopmanus nepenaetcs B BUAE JUCKPETHBIX 0J0KOB, Ha3biBaeMbIX [P-nmakeramu (IP packets) wim
IP-neiitarpammamu (IP datagrams). bmaromaps mporpamvmuaomy obecrieuenuto TCP/IP Bce koMIbrOTEpHI,
MOJKJITIOYEHHBIE K BBIYUCIUTEIBHON CETH, CTaHOBATCS "Onu3kumu pojactBeHHukamu'. Ilo cymiectBy oHO
CKpBIBAE€T MapUIPyTH3aTOPBI U 0A30BYI0 apXUTEKTYPy CETEeH M JieNaeT Tak, 4TO BCE 3TO BHITTISIUT KaK OJlHA
Oompmasi cetb. TOYHO Tak ’ke, Kak moakimtodeHuss k cetu Ethernet pacmosnarorcs mo 48-pa3psaHbIM
uaentudukaropam Ethernet, monkmroueHuss K HHTpaceTd UIASHTHPUIHMPYIOTCS 32-paspsaaabiMu  [P-
ajJipecaMu, KOTOpble MBI BbIpakaeM B (hopMe AECATHUYHBIX YHCEN, pa3leleHHBIX TOYKaMH (Hampumep,
128.10.2.3). B3sas [P-agpec ynaleHHOTO KOMITbIOTEpa, KOMIBIOTEP B MHTpaceTd WiM B Internet Moxker
OTIIPABUTH JIaHHBIE HA HETO, KaK OyTO OHU COCTABIISIOT YaCTh OJHOW U TOH ke (PU3MUECKON CEeTH.

TCP/IP naet pemeHue npobaeMbl TaHHBIMA MEKIY IBYMSI KOMIIBIOTEPaMHU, MOAKIIOYEHHBIMH K OJTHON U
TOW K€ HHTPACeTH, HO TPHHAUICKANMMH pPA3NUIHBIM (U3UUYECKUM CeTAM. PerieHue COCTOUT u3
HECKOJIbKMX YacTel, MprueM KaKIblid wieH cemeiicTBa npoTokosioB TCP/IP BHocHUT cBoo jenTy B oOiee
neno. IP - camblii ¢pyrnamenTanbHbiii mpotokon u3 komruiekta TCP/IP - mepemaer IP-melitarpamMmebr 1mo
MHTPACETH U BBIMOIHSIET BXHYIO (DYHKIUIO, HA3bIBAEMYIO MapUIpyTH3alUel, MO CyTHU Jiena 3TO BBIOOP
MapuipyTa, 1Mo KOTOpOMy JeWTarpaMma OyAeT cieioBaTh W3 MyHKTa A B NMyHKT B, M ucnosibp3oBaHue
MapuIpyTH3aTOPOB ISl "MIPBIKKOB' MEXKIY CETIMU.

TCP - 510 mpoTokosn OoJjiee BBICOKOTO YpPOBHS, KOTOPBIM TO3BOJIIET MPUKIAJHBIM IpOTpaMMam,
3alyIHIeHHBIM Ha Pa3IMYHbIX TJIaBHBIX KOMIBIOTEpAX CeTH, 0OMEHHUBAThCA MoTokamu JnaHHbBIX. TCP genut
MOTOKHM JAaHHBIX Ha IEMOYKH, KoTopble Ha3piBatoTcs TCP-cermentamu, u nepenaer ux c¢ nomoimbsio [P. B
OonpiuHCTBe ciydaeB Kaxawsli TCP-cermenT mepecwinaercss B oaHoil IP-geiirarpamme. OpHako mpu
HeoOxoaumoctu TCP Oynmer pacmiernyisiTh CETMEHTHI HAa HECKOJIbKO [P-nmeditarpamm, BMeENIArOMIMXCS B
duznyeckue Kaapbl JaHHBIX, KOTOPBIE UCIIONB3YIOT IS MepeAadyn MHGOpMaluu MEXIy KOMIBIOTEpaMU B
cetu. Ilockonpky IP He rapanTHpyer, 4ro ageWTarpaMMbl OyAyT TOJIY4YeHbI B TOW K€ caMou
MOCJICIOBATEILHOCTH, B KOTOpOH oHW Obutn mocnanbl, TCP ocymectBiser moBTopHyto "cOopky" TCP-



CErMEHTOB Ha JIPYroM KOHIIE MapHIpyTa, YTOObl 00pa3oBaTh HENpepbIBHBIN MOTOK HaHHBIX. FTP u telnet -
9TO JBa MpUMeEpa MOMyJSIpHBIX NpukiIanueix nporpamMm TCP/IP, koTopble onmuparoTcs Ha MCMOJIH30BAHUE
TCP.

Hpyroii BaxubIil wien komriekta TCP/IP - User Datagram Protocol (UDP, mpoTokos moibp30BaTeNbCKuX
nerTarpaMm), kotopslid moxoxx Ha TCP, Ho Oonee npumutrBeH. TCP - "HaneXHbIH" MPOTOKOJI, TOTOMY YTO
OH o0ecreynBacT MPOBEPKY HA HAIMYME OMMMOOK M OOMEH MOATBEPKIAAOIIUMU COOOMICHUSIMU YTOOBI
JIAaHHBIC TOCTHTAJIN CBOETO MeCTa HazHa4yeHUs 3aBenoMo 0e3 uckaxenuii. UDP - "HeHamexHbIi" TpOTOKON,
u00 HE TapaHTUPYET, YTO JeUTarpaMMbl OYAyT MPHUXOJUTH B TOM MOPSIKE, B KOTOPOM OBLIM TOCTAHBI, U
ke TOTO, YTO OHU HpUAYT BooOme. Ecian HameKHOCTh - jKenmaTeNbHOE YCJIOBUE, AJIS €ro peanu3aluu
notpedyetcs nporpammuoe obecriederre. Ho UDP mo-npexnemy 3anumaet cBoe mecto B mupe TCP/IP, u
UCIUIb3yeTCs BO MHOTHX mporpammax. I[Ipuxmamnas mporpamma SNMP (Simple Network Management
Protocol, mpocToit mpoTOKON yIpaBlIeHUs CETSIMHU), peanu3yeMblii Bo MHOTUX BorwiomieHusx TCP/IP, - ato
OJUH U3 npumepos nporpamm UDP.

Hpyrue TCP/IP npoTOKOIBI MIpalOT MEHEe 3aMEeTHBIE, HO B PAaBHOW CTENEHH BaKHBIE PO B padoTe
cereii TCP/IP. Hampumep, mpotokon omnpenencHuss aapecoB (Address Resolution Protocol, ARP)
nnpeodpazyer [P-ampeca B ¢Qusmueckue ceTeBble anapeca, Takue, Kak wuaeHtugukatopsl Ethernet.
PoncTBeHHBIN MPOTOKON - MPOTOKOJ oOpaTHOTO npeobdpazoBanus aapecoB (Reverse Address Resolution
Protocol, RARP) - BrimosiHsieT obecnieunBaeT oOpaTHOE JAecTBHE, TPeoOpasys (pU3MUecKue CeTEBhIC aapeca
B [P-anpeca. [Iporokon ympasnenus coodmenusmu Internet (Internet Control Message Protocol, ICMP)
MPEJICTABISIET COOOW IMPOTOKOJI COMPOBOXKICHUS, KOTOPBIA Hcmoib3yeT I[P ams oOMeHa ympaBistoriei
uHbopMalueil U KOHTpOJsI HajJ omHOKaMH, OTHOCSIIMMHUCA K mepenade nakeroB [P. Hampumep, ecmu
MapuIpyTU3aTOp HE MOXKET nepenats [P-nefitarpammy, on ucnons3yer ICMP, ¢ Tem uTtoOsr nHGOPMHUPOBATH
OTIIpaBUTENsA, YTO BO3HUKJIA Mpobiema. KpaTkoe ommcaHue HEKOTOPHIX APYTUX MPOTOKOJIOB, KOTOPHIE
"mpstayTest moxa 3oHTHKOM" TCP/IP, npuBeneHo BO Bpe3ke.

IIOPAJIOK BBIIIOJIHEHUA PABOTBI H ®OPMA OTYETHOCTH:

1. OTKpBITH OKHO KOMaHJHOW CTPOKH, BBECTH KOoMaH1y ping ¢ [P afpecoM MamuHbl, Mpu B3aUMOJAECHCTBUHU C
KOTOpO#l BO3HMKAIOT MpoOsiemMbl. OmpenenuTs, HCIOIB3YET JM TpoOieMHas MalluHa KOH(UTYpPALUIO
cTaTMyHOro WM AuHamu4Horo IP axpeca. [y 3TOro OTKpOWNTE MaHeNb YNpaBiICHHUS U BHIOEPUTE OMIIMIO
CereBble noaxmoueHus. Ternepb nmpaBoil KJIAaBUIIEH HaXMHUTE Ha MOJKIOYEHHH, KOTOPOE COOMpaeTech
JTMarHOCTHPOBATh, 3aTeM BbIOepuTe oniuio CBONCTBA B MOSABUBIIEMCS MEHIO OBICTPOrO JAOCTYTIA.
2. IlepeiiguTe MO CIUCKaM D3JEMEHTOB, HCIOJB3YEMBIX TOAKIIOYEHHEM, Noka He poinere no TCP/IP
npoTokoia (BeIOpaH Ha pucyHKe 3). BeiOepure 3TOT MpPOTOKOJ, HAXKMHUTE Ha KHOMKe CBOICTBa, YTOOBI
OTKPBITH CTpaHuIly cBoicTB miist Internet Protocol (TCP/IP).
3. 3anumute [P kondurypanuio mamuael. OcoOEHHO BaXKHO ClIelaTh 3aMETKH CIEAYIOIUX SJIE€MEHTOB:

1. Ucnionp3yeT i1 MalivHa CTaTUYHYIO WM IUHAMUYHYIO KOHPUTYpaIuo?

2. Ecnu ucnonb3yercs craTUdHas KoH(urypanus, 3anuimure 3HaueHue [P aapeca, macku mojceTd u
OCHOBHOTO 11LTI03a?

3. [lonyuaet nu mammHa agpec DNS cepBepa aBTomaTHuecku?

4. Ecniu anpec DNS cepBepa BBOAUTCS BpPYUHYIO, TO KaKOM aJpec UCTIONb3yeTCs?
4. Ecnu Ha KOMIBIOTEPE YCTAHOBJIECHO HECKOJBKO CETEBBIX aJalTepoB, TO B MaHENH YIPaBJICHUS OyIyT
NIEPEYHUCIIEHbl HECKOJIBKO CETEBBIX MOAKIIOUEHUH.
5. IIpoBepbTe THN afanrepa.
6. Onpenenure, npunumaer u Windows Takyto kKoHpurypanuto. /s 3Toro oTkpoiite OKHO KOMaHIHOMN
CTPOKH ¥ BBeauTe cienyronryto komanay: [IPCONFIG /ALL.
7. Onpenenurte MpaBUILHBIN ceTeBOM anantep. B aToMm ciiydae onpeieneHue HY>KHOTO aJantepa J0BOJIbHO
MIPOCTOE, MOCKOJIbKY B CIIMCKE €CTh BCETO JINIIb OJIUH aJaITep.
8. OtmpaBeTe ping 3ampoc Ha aapec JOKATBHOTO y3ia. CylecTByeT JABa pa3IMuHBIX CIIOco0a TOro, Kak 3TO
caenarb. OqauM criocodoM sBisgercsa BBox komauasl: PING LOCALHOST.
9. Beeaure xomanay Nslookup, 3a KOTOpo#l NOKHO WATH TOJHOE JOMEHHOE UMS YAAJCHHOTO Yy3ia.
Komanna Nslookup nomxna cymeTs pazpemuTs nojHoe JoMeHHoe ums B [P aapec.
10. HeoOxo1mMo poCKaHUPOBATh KIMEHTCKYIO MAlIMHY Ha npeameT BpenoHocHoro [10. Ecniu Ha mammne
He oOHapyxeHo BpemoHocHoro 1O, copocbre DNS ka1 mytem BBoaa cienyromieii komanael: [IPCONFIG
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KonTposabHbIE BONPOCHI:

[ToscauTe, YTO MOKET O3HAYaTh, eciau Bpems TTL 3aKkoHYMIOCH 10 MOJMyYEHUs OTBETA.

Kak monrBepauTh HaIu4ue CETEBOTr0 COSUHEHHMS ?

Uto nokaseiBaeT komanga IPCONFIG /ALL?

Uto o3navaet Hanuuue IP agpec co 3Hauenuem 0.0.0.0.7

C moMoIIpI0 Kakoi KOMaHIbI MOXHO MTPOBEPUTH TO, uTO KoH(puryparwus [P agpeca pabotaer
KOPPEKTHO, M YTO OTCYTCTBYIOT MPOOJIEMBI C CTEKOM JIOKaIbHOTO mpoTokosia TCP/IP?

Kax mpousBoAUTCS OMPOC OCHOBHOTO MUTI03a7

Kaxk npousBogutcsa onpoc DNS cepsepa?

IIpakTnueckasi padora Ne9
IIpeoopazoBanue ¢gopmatos IP-agpecoB. Pacuer IP-anpeca u macku noacerun

Hean pa6oThl: onpeaenenue kiacca u pacuer [P-agpeca u macku nojacetu
OobopynoBanue: 11K,
Bpems BpinosiHenusi: 90 MUHYT.

KPATKAA TEOPUA U METOAUYECKHE PEKOMEH/IAIIUHU:

[P-anpec mpexacraBnsieT coOoii 32-pa3psaHOE JBOMYHOE YHUCIO, Pa3/IeICHHOE Ha TPynmbl 1Mo 8 Our,
Ha3bIBAEMBIX OKmMemamu.

HaubGonee pacnpoctpanenHoi ¢opmoit mpeacraBineHus [P-aapeca siBisieTcss 3ammch B BHJE Ye- THIPEX
yycell, MPEACTaBIAIONINX 3HAUYCHUS Kaxaoro Oaita B decamuunou ¢gopme W pa3[elieHHBIX TOYKaMH,
Hanpumep: 128.10.2.30

DTOT kKe aJpec MOXKET ObITh MpEACTaBIeH B dsouunom ¢hopmame: 10000000 00001010 00000010
00011110.

A Ttaxxe B wecmuaoyamepuurom popmame: 80.0A.02.1D

Cnenyer 3aMeTHTh, YTO MaKCHUMalibHOe 3HadyeHue okrera paBHo 11111111 (nBomuHas cucrema
CUMCIICHHS), YTO COOTBETCTBYET B JACCITUYHOMN cucteme 255.

[Toaromy IP-agpeca, B KOTOpbIX XOTS OBl OAMH OKTET TMPEBBIMIAET 3TO YHUCIO, SBISIOTCA
HenencTBuTenbHbIMU.  [Ipumep:  172.16.123.1 —  neiictButenbHBI  agpec, 172.16.123.256 —
HECYILIECTBYIOIINHN aApec, MOCKOJIbKY 256 BBIXOJIUT 3a MPEEIbI I0IyCTUMOrO Ihana3oHa.

[P-ampec cocToUT U3 IBYX JIOTMUECKUX YacTe — Homepa noocemu (ID noocemu) v nomepa y3na (ID
xocma) B 10U noaceru. Ilpu nepenaye nmakera U3 OQHOM MOJCETH B IpYyryro ucnoisdyercs ID moacerw.
Korpa maker moman B mojceTs Ha3HaueHus, ID XocTa yka3plBaeT Ha KOHKPETHBIM y3€lI B pAMKax 3TOM
HIOJICETH.

YrtoOwr 3armucath ID mojacern, B mone Homepa y3na B [IP-aapece craBsat Hyau. UtoOs! 3anmucats ID xocTa,
B II0JIe HOMepa mojceTu craBiar Hyau. Hampumep, ecnm B IP-agpece 172.16.123.1 nepBble nBa Oaiita
OTBOJSTCS TOJ HOMEp TOJCETH, OCTajbHbIE JABa OailTa — Moja HOMEp y3Ja, TO HOMEpa 3aMUCBIBAIOTCS
CIIETYFOIIMM 00pa3zoMm:

ID monceru: 172.16.0.0.

ID xocra: 0.0.123.1.

[To ymcmy pa3psioB, OTBOAMMBIX AJisS MPEACTAaBICHUS HOMepa y3ia (WM HOoMepa IOJACETH), MOKHO
OTIPENIENIUTh 00IIee KOJUYECTBO Y3JIOB (MU MOACETEH) Mo MPOCTOMY MPAaBHILY: €CIIHA YHCIO Pa3psAAaoB JUis
NpeCTaBIeHUs HoMepa y3ia paBHO N, To oOliee KOMM4ecTBO y3i10B paBHO 2N — 2. JIBa y37a BBIYUTAIOTCS
BCJIEJICTBHE TOTO, YTO aJIpeCca CO BCEMH pa3psiilaMH, paBHBIMU HYJISIM HJTM €IWHUIIAM, SBIISIOTCS OCOOBIMU U
WCIIOJIB3YIOTCS B CIIELIMATIBHBIX LIEJIAX.

Hanpumep, ecnu mon HOMep y3ia B HEKOTOPOW IMOJCETH OTBOAUTCA 1Ba Oaiita (16 Out), TO oOmiee
KOJIMYECTBO Y3JIOB B TAKOM MOJIceTH paBHO 216 — 2 = 65534 y3na.

Hns ompenenenust Toro, kakasg dactb [P-ampeca orBewaer 3a ID moaceru, a kakas 3a ID xocra,
MPUMEHSIOTCS JIBa CII0c00a:

e  C [IOMOLIBIO KJIACCOB

®  C [IOMOUIbIO MAaCOK.



Obwee npasuno: nox ID momcetn oTBOAATCS nepevie HecKodbko OMT IP-ampeca, ocraBmmecs OWTHI
o0o3HauvaroT ID xocTa.

[Ipu3Hakom, Ha OCHOBaHUH KOTOpOTo [P-ampec oTHOCAT K TOMY WIIM MHOMY KJIAacCy, SBISIOTCS 3HAYCHUS
HECKOJIBKMX NEPBBIX OUTOB ajipeca.

A I )
|

( Y

Knacc A ] 0 | N'Q,CETH ’ Ne yana

2 - 2 N
Knacc B E 17| Q | MNe caTh Na yana ‘

3 A
™~

Knacc C [1 |‘IJDJ 7 Na ceTn Ne yana |
Knacc D [ 1 | 1 1 1 | 0 | Agpec rpynnil multicast |
Knacc E ‘ 1 [ 1 ] 1 l 1 } 0 [ 3apesepBeuposaH ‘

Ta6mmma - Knaccer [P-anpecor

i Hfl}Bble Hamvensmu#i | Haudonsmai KO.‘IH‘I&STBO MaxkcHMmaTEHOS
OHTEL HOMeEp CeTH HOMep CeTH ceTeH THCIIO V370B B CeTH
A 0 1.0.0.0 126.0.0.0 126 2% _2=16777214
B 10 128.0.0.0 191.255.0.0 16384 21%_2=65534
& 110 192.0.1.0 2232552550 2097152 22_2=254
D 1110 224.0.0.0 | 239.255.255.255 I'pynnosoii agpec
E 11110 240.0.0.0 | 247.255.255.255 3ape3epBHpPOBAH

Anpeca knacca A ipeiHa3HAYEHBI JUISI UCIIOJIB30BAHUSA B OOJIBIIMX CETSIX OOLIET0 MOIb30BaHUS.

OHM 01Ty CKalOT 00JIBIIOE KOJINYECTBO HOMEPOB Y3II0B.

Anpeca knacca B ucnonb3yroTces B CETSAX CPEAHEr0 pa3Mepa, HapUMep, CeTAX YHUBEPCUTETOB U
KpPYIIHBIX KOMITAHUM.

Aopeca knacca C UCTIONB3YIOTCS B CETSIX ¢ HEOOJIBIIIUM YHUCIIOM KOMITBIOTEPOB.

Adpeca knacca D uctionb3yroTcs Ipu 0OpaIieHUsIX K TpyInaM MaliHH.

Aopeca knacca E 3ape3epBupoBaHbl Ha OyayIee.

Hexkotopsie [P-anpeca sBnstoTcs 0COOBIMU, OHU HE AOJKHBI IPUMEHSTHCS 171 HIEHTUDUKALNN
OOBIYHBIX CETEH:

e Ecnu Bce 6utsl [P-anpeca paBHbI HyIIO, ajpec 0003HAYaeT y3el- OTIPaBUTEIb U HUCHOJIb3YETCs B
HEKOTOPBIX coobmeHusx ICMP.

e Ecnu Bce 6utsl ID cetu paBHbI 1, afgpec Ha3bIBaeTCs ocpanuyeHHbIM wupokogewamenvrovim (limited
broadcast), nakeTsl, HaNpaBJIEHHBIE [0 TAKOMY aJPECy, PACChUIAIOTCA BCEM Yy3JIaM TOH IMOJICETH, B KOTOPOil
HAXOJUTCS OTIPABUTENb MTaKeTa.

e Ecnu Bce 6uthl ID xocta paBHBI 1, aapec HazbIBaeTcs wupoxosewamenvHuim (broadcast), naxkersl,
UMEIOIIHE IMUPOKOBEIIATEeIbHBINA aApec, TOCTABIAIOTCS BCEM y3J1aM MOACETH Ha3HAYCHHUS.

e Ecmu Bce 6utsl ID xocTa paBubl 0, anpec cunraercs uaeHtudukaTopom nojacetu (subnet ID).

OcoOs1it cmbicnt umeeT [P-agpec, mepBblii OKTET KOTOpOro paseH 127. DTOT aapec SBIAETCS 6HY-
MPEeHHUM aopecom cmeKka NpomoKosoé KoMIbloTepa (WM Mapuipytusatopa). OH HCHOIB3YeTCs JUIs
TECTUPOBAHUS TpOrpaMM, a TaKkKe s OpraHu3aluu paboThl KIMEHTCKOW U CEepBEpHOW dacTei
NPUIOKEHUS, YCTAHOBJIEHHBIX Ha OJHOM Kommbtorepe. O0e mporpaMMHbI€ 4acTH JaHHOTO IPUIIOKEHUS
CIPOEKTUPOBAaHbl B pacyeTe Ha TO, YTO OHH OyAyT oOMEHUBaThci cOOOUIeHUsMHU 1o ceTH. B IP-cetn
3ampeniaeTcsl MpucBaMBaTh ceTeBbIM HHTEp(deiicam [P-anpeca, Haumnaromuecs co 3HadeHust 127. Korma
nporpamma rnocsuiaet faissle no [P-aapecy 127.X.X.X, To JaHHbIE HE NIEPEAIOTCS B CETh, & BO3BPALIAKOTCS



MOJIyJIIM BEPXHETO YPOBHS TOTO K€ KOMIBIOTEPA, KaK TOJBKO YTO MPHUHATHIE. MapumipyT nepeMenieHus
JTAaHHBIX 00pa3yeT «IEeTII0», HOITOMY ITOT aJIpec Ha3bIBACTCS aopecom 0Opammo nemiau

(loopback).

®opma epynnosozo IP-adpeca - multicast - 03Ha4aeT, UTO JTAHHBIN MMAKET JI0JIKEH ObITh JOCTaBJIEH Cpasy
HECKOJIbKHM y3J1aM, KOTOpble 00pa3yloT TPYIIy ¢ HOMEPOM, YKa3aHHBIM B IOJIe ajipeca. ['pymnmoBoii aapec
HE JISIUTCS Ha HOMEpa CETH W y37a U 00pabaThIBaeTCs MapHIpyTH3aTOPOM OCOOBIM oOpa3oM. OCHOBHOE
Ha3HAYCHHE TPYMIIOBBIX aJIPECOB pacnpocTpaHeHne HHYOPMAILIUU TTO CXeME «OJUH KO MHOTUM». OCHOBHOE
Ha3zHaueHne multicast-agpecoB - pacrnpocTpaHeHHe HHGOpPMAIMU IO CXeMe “‘OJMH-KO-MHOTUM. XOCT,
KOTOPBIA XOYeT MepefaBaTh OAHY U Ty ke MH(GOpPMAIMI0O MHOTUM a0OHEHTaM, C MOMOIIBIO CIEIUAIBHOTO
npotokona IGMP (Internet Group Manageme Protocol) cooOmaer o0 co3maHud B CETH HOBOU
MYJbTUBEIIATEIbHOW TPYIIBl €  OMNpPENeleHHBIM aJpecoM. MampyTH3aTopsl, MOAIEP>KUBAOIINE
MYJIbTHBEUIATEIBHOCTD, PACIPOCTPAHSIIOT HWHGOPMAIMI0O O CO3JaHWM HOBOW TpPYyMNNbl B  CETHX,
MOJIKIIOYEHHBIX K TMOpPTaM 3TOT0 MapuIpyTu3aTopa. XOCThl, KOTOpPHIE XOTST MPUCOCAMHHUTHCS K BHOBH
CO3/1aBacMOM MYJIbTUBEUIATEILHOM IPYyIIEe, COOOMIAIOT 00 3TOM CBOUM JIOKAJIbHBIM MapLIpyTH3aTOpaM U Te
nepenaroT 3Ty HHQOpPMAIMIO XOCTYy, HHHUIIMATOPY CO3JaHUs HOBOM rpymmbl. ['pynmoBas aapecarus
npeaHa3HayeHa JJisi YKOHOMHYHOIO pacmhpocTpaHeHusi B Internet wind OONBIION KOPHMOPATUBHOW CETH
ayJIno- WIM BUJICOTIPOTPaMM, MpeIHa3HAuYEHHBIX Cpa3y OOJIbIION ayAUTOpUN CIylIaTeNneil Win 3puTenei.

Macka - 4uciio, KOTOPOE CIYKUT sl BeAenenus yacreil [P-anpeca, auro6sr TCP/IP mor otnuuaTs HOMep
ceTH oT Homepa xocrta. Mcnonb3ys macky mnoacet, TCP/IP-xocTel MOTYT CBSI3aThCSl M ONPENEIUTh, TIE
HAXOJIUTCSI XOCT Ha3HAUYCHUS: B JIOKAIBHOM UK ynaneHHo# cetu. [Ipumep macku noaceru: 255.255.255.0.

buter IP-agpeca, onpenensitomnue Homep [P-cetn, B Macke mojiceTd JOHKHBI ObITh paBHBI 1, a OUTHI,
OIpeeISAIONIME HOMEP y3J1a, B MacKe MOJICETH AOJKHBI ObITh paBHbI 0. [l cTaHIAapTHBIX KJIACCOB CETEH
MacK{ UMEIOT CJIEIYIOIINe 3HAaYCHHUS:

-kmacc A - 11111111. 00000000. 00000000. 00000000 (255.0.0.0);

-kmacc B- 11111111.11111111. 00000000. 00000000 (255.255.0.0);

-kmacc C-11111111.11111111.11111111. 00000000 (255.255.255.0).

Macku mojcereli MOTYT HCHOJB30BaThCS ISl MAaCKUPOBAaHUS TeX YacTed aapeca, KOTOpPhIE COTIACHO
CTPYKType Kjacca, OoNnpeAessatoTcs Kak ajgpeca cetd. Ha npakTuke pasjeneHue Ha MOACETH MPUMEHSETCS B
cilydae, Korja KOHKpEeTHOE CEeTeBOe aIpeCHOE MPOCTPAHCTBO pa3OrBaeTCs Aalbllle Ha OT/ICIbHbBIE TTOJICETH.

[Toncetn sSBASIOTCS yHOOHBIM CPECTBOM CTPYKTYpPH3AIlMH CETEH B paMKaxX OJHOW OpraHU3alliH, KOTJa
BCE aJpecHOe TMPOCTPAHCTBO ceTH internet MoOKeT OBITh pa3eleHO Ha HelepeceKaroluecs
MOJITPOCTPAHCTBA - "nodcemu", ¢ Kaxa0H M3 KOTOPBIX MOXHO paboraTh Kak ¢ oObraHO# cethio TCP/IP.
Takum oOpazom enuHasi [P-ceTh opraHmzanuum MOXKeT CTPOMThCS Kak oObeAuHeHue mojaceteil. [lpu stom
OpraHu3aIys T0JHKHA TOJTYYUTh OJUH CETEBON HOMED.

IIOPAJIOK BBIIIOJIHEHHUA PABOTBI H ®OPMA OTYETHOCTH:
3ananme 1. U3yunuts Teoperrueckue ocHoBbI [P-anpecaruu
e Ckonbko okTeToB B IP — angpece?
e CKoOJIbKO OMTOB B OKTETE?
e CKoJIbKO OUT B Macke mojceTu?
3aganue 2. Onpenenurts IP aapec Bamero IIK
Y3Haiite coOCTBEeHHBIN /P adpec KOMIbIOTEPA U OIIPEIEIUTE, K KAKOMY KJIacCy OH OTHOCHUTCS.

VY3Hath cBOil coOCcTBeHHBIN [P adpec Bbl MoxeTe, eciu 3anmyctute B OC Windows XP Ha BbIOTHEHME
komany Ilyck — IIporpammbl — Ctanaaptabie — Komananas Ctpoka u HaOepete B Hell ipconfig .

MaHAHdA CTPpOKAa it ;IEIEI

DHS—CcypopMKC 3TOro NOAKANYEHHA

IP-appec . . . . 84._ 242 238.171
Macka nopcetd . . 255255255255
QCcHOBHOW waws . 84242 . 238.1°71

&
33}13]‘[“6 3. HepeBe;[HTe CJICAYIOIHUC JBOUYHBIC YUCTIa B ACCATUYHBIC, @ ACCATUYHBIC B IBONYHBIC.

JIBou4HOE 3HAYEHUE JlecsiTuuHoOeE JlecsiTuuHoe JIBouuHOe
3HAYEHHE 3HAYEHHE 3HAYEHHE




10101100.00101000.00000000.0000000 127.1.1.1
0
01011110.01110111.10011111.0000000 109.128.255.254
0
10010001.0110000.10000000.00011001 131.107.2.89
01111111.00000000.00000000.0000000 129.46.78.0
1
3aganue 4. Onpenenenne yacreii IP- agpecos.
3anonHuTh TabIUIy 00 UASHTH(PHUKAIMN pa3IuYHbIX KiiaccoB [P-agpecos.
IP- agpeca Knacc Anpec Anpeca [[IupokoBemaTenbHbIN Macka nonacetn
XOCTOB aapeca  CeTH XOCTOB (broadcast) anpec 10 YMOJTYaHUIO
216.14.55.137
123.1.1.15

150.127.221.244

194.125.35.199

175.12.239.244

3aganue S. [lan IP- anpec 142.226.0.15

e UYemy paBeH IBOMYHBII 3KBUBAJIEHT BTOPOIO OKTETA?

e Kakomy KilacCy NPUHAJICKUT TOT aapec?

e UYemy paBeH agpec ceTH, B KOTOPOH HAXOAUTCS XOCT C 3TUM aipecoM?

e SIBnsercs num 3TOT ajpec XocTa AOMYCTUMBIM B KIIACCUYECKOM CXEME aipecariviu?

3ananue 6

Haiitu agpec cetu, MunnmanbHbii [P, Makcumanbhbiil [P 1 yucio xoctoB no [P-agpecy u macke cetu:
IP-anmpec: 192.168.215.89

Macka: 255.255.255.0

3ananue 7

Haiitu macky cetn, MunuMmainbsHbii [P, makcumansssii IP o IP-agpecy u agpecy ceru: IP-aapec:
124.165.101.45

Certb: 124.128.0.0

3amanmue 8
Haiitn Mmuanmanessii [P, makcumanessii [P o agpecy cetn n macke: Macka: 255.255.192.0
Certs: 92.151.0.0

3ananme 9. Onpenenute, kakue [P-agpeca He MOTyT OBITH Ha3Ha4YeHbI y31aM. OOBsICHUTE, TIOUYEMY TaKue
IP-anpeca He ABIAOTCS KOPPEKTHBIMH.

131.107.256.80
222.222.255.222
31.200.1.1
126.1.0.0
190.7.2.0
127.1.1.1
198.121.254.255
255.255.255.255

NN R L=

KoHnTpoJibHBIE BONIPOCHI:

1. Kakue oKTeThl MpeACTaBIAI0T UACHTU(PHUKATOP CETH U y371a B aapecax kiaccoB A, B u C?



2. Kakue 3HaueHUs1 HE MOTYT OBITh UCTIOIH30BaHbI B KAYECTBE HIEHTU(HUKATOPOB CETeH U mouemy?

3.Kakwue 3HaueHUs HE MOTYT OBITh UCTIOJIH30BAHBI B KAUECTBE MICHTU(PUKATOPOB y3110B? [louemy?

4. Kornma HeoOX0oauM YHUKAIBHBIA HIeHTH(DHKATOp ceTn?

5. Kakum kommoneHTam cereBoro okpyxenHuss TCP/IP, kpome KOMIBIOTEpPOB, HEOOXOAUM
uaeHTudukarop yzna?

IIpakTyeckas padora Nel0
MomnTtax kabeabHbIX cpen TexHosoruii Ethernet

Leapb padoTei:VI3yunTh OCHOBHBIE 3Tallbl MOHTa)Ka KabenbHbIX cucTeM Ethernet.OTpaboTath HaBBIKK
MOHTa)ka CETH Ha OCHOBE BUTOM Haphl.

OobopynoBanue: [1K, kremu o6xxumHbIe, TECTEp Kabens, 3auncTHON HOK, UTP-kabenb.

Bpems BpinosiHenusi: 90 MUHYT.

KPATKAA TEOPUHA U METOTHYECKHE PEKOMEH/IALIUHU:

B kxauecTBe cpeAcTB KOMMYHUKAIIMM HanOoJiee YacTO UCIOJIB3YIOTCS BUTAasl Mapa, KOaKCcHalbHBIN Kabesb

¥ ONTOBOJIOKOHHBIE IMHUM. [Ipu BIOOpE THNa kabens yuYuThIBAIOT CIeAYIOIINE TOKa3aTelu:

CTonMOCTh MOHTaXa M 00CITyKUBAaHUS;

CkopocTb nepegauu HHpopMaIum;

OrpannyeHnss Ha BEIWYHMHY PACCTOSHUS mepenadn uHpopmanmu (0e3 TOMOIHUTETBHBIX YCHINTENeH—
HOBTOPUTENEH (PEIUTEPOB));

besonacHOCTh nepeayu JaHHbIX.

I'maBHast mpoOiema 3akitoyaeTcss B OJHOBPEMEHHOM O0O€CIEUeHUHM JTHUX IIOKa3aTesed, Harmpumep,
HauBbICIIAs CKOPOCTh Nepeauyl JAHHBIX OrpaHWYeHa MAKCUMalIbHO BO3MOXKHBIM PACCTOSIHUEM Mepenadyu
JAHHBIX, TP KOTOpPOM emle obecreuynBaeTcst TpeOyeMblil ypoBeHb 3alluThl JaHHBIX. Jlerkas
HapalMBaeMOCTh U MPOCTOTA PACIIUPEHUs KaOeJIbHON CUCTEMBI BIMSIIOT HA €€ CTOUMOCTh U 0€30MacHOCTh
nepesadyn JaHHbIX.

CerteBble ycTpoiicTBa

CereBble KapThl OTBEYAIOT 3a INepegadyy MHPOpMaLUU MEXIy eIuHHIamMu ceTd. Jltobas cereBas kapTa
COCTOMT M3 pa3zbema JJisi CeTEeBOr0 MPOBOJHMKA M MHUKPOIPOLIECCOPA, YTO KOAUPYET/IEKOAUPYET CETEBbIE
MaKeThl, a TAK)KE BCIIOMOTaTeNbHBIX MPOTrPaMMHO-ANIAPATHRIX KOMIUIEKCOB M ciy>k0. Kaxkaas xapra umeer
cBoit MAC-anpec — yHUKQJIbHBIN UIACHTU(HUKATOP YCTPOIMCTBRA.

KoakcniabHblii kadenb

Koakcuanpapiii kabelb UMEET CPEIHIOI0 1IEHY, XOPOIIO MMOMEXO03aIIUIICH U MMPUMEHSETCS Uil CBS3U Ha

O0JbIIME PACCTOSAHUS (HECKOJIBKO KHIIOMETPOB).

|

Pucynok | — KoakcuanbHslii kabens

Ckopocth niepenaun uHGopmarmu ot 1 g0 10 MoOwut/c, a B HEKOTOPBIX CIlydasx MOXKET JOCTHUrath 50
Mob6ut/c. KoakcuanbHblil Kabeslb UCIIONBb3YETCs A OCHOBHOM U IMIMPOKOTIOIOCHOM nepeiayl HHPOpMAaIIIH.
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Pucynok 2 IlpucoenuHenue ajanrepa K TOHKOMY KOaKCHAJILHOMY Kabelio;

BNC

T-koHHEKTOP TopnmeErapn

50 Om, BNC-Tuna

Kabenb
"ToHKMA"™
Ethernet

|-koHHEKTOP
BNC-Tuna

ENC
T-KOHHEKTOR

M .
TepmunaTop TepmuHaTop
50 Om, BNC-Tuna 50 Om, BNC-Tuna
Pucynok 3 — CoeiuHeHHe KOMITBIOTEPOR CETH TOHKHM KOAKCHAIBHEIM Kabenem

MunumanbHbIi Ha00p 000pyAOBaHUSA sl OAHOCETMEHTHOM CeTH Ha TOHKOM Kadele JOHKEeH BKIII0YaTh B

ce0s1 CIIeIyIONINe AIIEMEHTHI:

CEeTeBBbIE aAanTepsl (10 YUCITy 0ObEUHIEMBIX B CETh KOMIIBIOTEPOB);

orpe3ku kabensi ¢ BNC-pazpemamMu Ha o000MX KOHIAX, O0Omas /UIMHA KOTOPBIX JOCTaTOYHA ISt
00BbETMHEHUS BCEX KOMITBIOTEPOB;

BNC T-KOHHEKTOpSI (110 YHUCITY CETEBBIX a/lallTEPOB);

onua BNC tepmunarop 0e3 3a3eMIIeHNUS;

oaud BNC tepmMuHaTOp € 3a3eMJICHUEM.

Ecnu cets co3maercs U3 HECKOJNBKUX CEIMEHTOB C MCIOJB30BAaHUEM PEMHUTEPOB M KOHIIEHTPATOPOB, TO
HA/I0 YYHUTHIBATh, YTO HEKOTOPHIE KOHIIEHTPATOPHI UMEIOT BCTPOEHHBIE 50-OMHBIE TEPMUHATOPHI (MHOTIA —
OTKJIFOYAEMBIE), YTO YIIPOIIAET MPOOIEMBI COTJIACOBAHMUS.

Cheapernet-kadean (RG-58, 10Base2)

bonee nemessiM, ueM Ethernet—kabens sBisiercs coenuaenne Cheapernet-kadens (RG-58) wu, kak ero
4acTo Ha3bIBAlOT, TOHKMH (aHri. thin) Ethernet. D10 Takke 50- OMHBIA KoakcHalbHBIA Kabenb CO
ckopocThio Tiepenaun uHpopmanuu B 10 Mowut/c. IIpu coequnennn cermenToB Cheapernet—kabens Takxke
TpeOyroTcs moBTopuTenu. Berancnutenshsie cetu ¢ Cheapernet—kabeneM UMEOT HEOOIBITYI0 CTOMMOCTh U
MUHUMAJIbHbIE 3aTpaThl pH HapamuBaHuu. COeMHEHUS CETEBbIX IUIAT MPOU3BOIUTCS C MOMOIIBIO ITUPOKO
UCTIONIb3YEMBIX MajiorabapuTHbIX OalioHeTHBIX pazbeMoB (CP-50). /lomomHUTENbHOE SKpaHUPOBAHHE HE
tpedyercsa. Kabenp mpucoenunsercs k I[IK ¢ momompro TpoiHMKOBBIX coemunutened (T—connectors).
Paccrosiare Mexy 1ByMs paOOYUMH CTaHIMAMU 0€3 MOBTOPUTENIEH MOXKET cocTaBIATh MakcumyM 300 M, a
muaumMyM — 0,5 ™M, obmee paccrosaue mns cetu Ha Cheapernet—kabemss — okoimo 1000 wm.
[Tpuemonepenatunk Cheapernet pacroiokeH Ha CETEBOM IUIaTe Kak JJIs raJbBAHMUECKON Pa3BI3KU MEXKIY
ajlanTepamu, Tak U AJis yCUJICHUs BHEIIHEro CUrHajia

IIupoKONOJIOCHBIN KOAKCHATBbHBIN Ka0eJb

[upokomnonocHbI KOaKCHATbHBIN KaOelb HEBOCIPUUMYUB K IOMEXaM, JETKO HapalluBaeTcs, HO IeHa
ero Beicokasi. Ckopocth mepenaun uHpopmanuu paBHa 500 Mowut/c. [lpu mepemaun mHbopManuu B
0a3MCHOM IM0JI0CE€ YacTOT Ha paccTostHHMe Oojiee 1,5 kM TpeOyercs yCWIWTEeIh, WM TaK Ha3bIBa€MBbII




penutep (aHri. repeater — moBTOpUTeNb). [loaTOMy cymMMapHOe paccTosHHME TpH Tepenade WHGOpMaluu
yBenmmuuBaeTcss 10 10 kM. [l BBIYMCIUTENBHBIX CETEH C TOMOJOTHUEH THIA «IIMHA» WM «JIEPEBO»
KOaKCHAIbHBIN Kabelb JOHKEH UMETh Ha KOHIIE COTJIACYIOUINH pe3nucTop (TepMUHATOD).

Butas napa (10BaseT)

Haubonee aemieBbiM kaOeabHBIM COSAMHEHUEM SIBIISIETCSI, BUTOE ABYX)KHJIBHOE MPOBOJAHOE COCMHEHUE,
4acTO Ha3bIBaeMOE «BHTOHW mapoi» (aHri. twistedpair). OHa 4 mO3BOJNSET TMepeaaBaTh WHPOPMAIUIO CO
ckopocThio 10 10 M6ut/c, erko HapamuBaeTcs, OJHAKO SBISETCS MOMeXoHe3anuieHHo. J{nuna kabemns
He MokeT mpeBbimath 1000 M mpu ckopoct nepenaun 1 Mowut/c. IIpenMyiecTBaMu SBISIFOTCS HHU3Kas
11eHa 1 OecnpoOsieMHasi yCTaHOBKA.

HeskpanupoBaHHast BUTast mapa COCTOMT W3 BOCBMH IPOBOJOB. Kaxk/blii MPOBO M30IMPOBAH OTIIENIBHO;
BCE BOCEMb ITPOBOJIOB COOpaHbI B YETHIPE CBUTHIC Maphl. 3aBUBKA MPOBOJIOB MPEIOTBPAIAeT MePEKPECTHHIE
MIOMEXH, HABOJWMBIC COCCTHUMH TMapaMH M BHEIIHMMH HCTOYHHKAMH. Bce 4eThipe mapbl MOMEIIEHBI B
00111y10 000JI0UKY.

Magriue xune
Haammysn HOPE .

PaspulaHan HaTE

O&omovwea MMEX .

Pucynok 4 — Buras napa
C xabensiMu TUNA «BUTas Iapa» HCHOJB3YIOTCA pazbeMbl RJ45, Te ke, 4TO W y CTaHAAPTHBIX
TeneOHHBIX Kaleneil, TONbKO ¢ BOCEMbIO KOHTAKTAMU BMECTO YEThIPEX UIIU IIECTH.

Pucynok 5 — Pazsem RJ45 noa Butyio napy

JUi MOBBIILIEHHST TTOMEXO03AIUIIEHHOCTH MH(OPMAIMM YacTO MCIOJIb3YIOT SKPaHMPOBAHHYIO BHUTYIO
napy, T.e. BUTYIO Tapy, NMOMEIICHHYIO B SKPaHHUPYIOUIYI0 000JI0YKYy, MOJOOHO IKpaHy KOAKCHAILHOTO
kabenst. OTO yBeIMYMBAET CTOMMOCTb BUTOM Mapbl ¥ NPUOIMKAET €€ LIEHY K IIeHe KOAKCHaIbHOTo Kales.

B TenedoHHBIX ceTsAX BHUTAas mapa UCIOJIB3YeTCs YK€ HE OJHO JEeCATUIIETHE, a BOT K KOMITBIOTEPHBIM
CeTsM ee MPHUCIOCOOMIN OTHOCUTEIBHO HelaBHO. BuTast mapa BbITeCHWIIa KOaKCHaIbHbIN KaOenb U3 Mupa
JIBC Onaronmapst HECKOJBKMM SIBHBIM TpEHMYyIIECTBaM. Bo-mepBbIX, Kabenb «BUTasl Mapa» COCTOHT W3
BOCbMHU OTJIEJBbHBIX ITPOBOJIOB, YTO JAEJAET €ro rudue KOaKCHaJbHOI'O M, COOTBETCTBEHHO, 00OJErdyaer ero
yKiIanky. Bo-Bropeix, k 5 mpoknaake kadenedt mius JIBC MOXHO CMeNlo MPUBJICKATh THICSYUA TOTOBBIX
KBaJIM(PULUPOBAHHBIX MOHTa)XKHUKOB Tele(OHHBIX KaOeneld. B HOBBIX 37aHMAX 3ayacTyro Tene(OHHbIN u
CeTeBOi kabenn 0THOBPEMEHHO YKJIAJBIBAET OJUH U TOT XKE MOIPSTIHK.

MuHuManbHbIN Hab0p 000pyT0BaHUS AJIS CETU HAa BUTOU Mape BKIIIOYAET B €05 CIEAYIOLINE HIEMEHTHI:

— ceTeBble ajanTepsl (10 YUCITy 00bETUHIEMBIX B CETh KOMIbIOTEpoB), umerommue UTP-passemsr RJ-45;

— oTpe3KH kabens ¢ pazbemamu RJ-45 Ha 060uX KOHIAX (10 YHCITY OOBEIUHIEMBIX KOMITBIOTEPOB);

— OIMH KOHIIeHTpaTop, uMmeronuii cronbko UTP-mopToB ¢ pazsemamu RJ-45, ckoiabko HEOOX0IUMO
00BETUHUTH KOMITBIOTEPOB.

OnroBojiokoHHbIe JJuHUM (10BaseFL)



Haubonee JOPOIr'UMHU ABJIAIOTCA OITOIMPOBOAHHUKHN, HA3bIBACMbBIC TAKIKC CTCKIIOBOJIOKOHHBIM KabejeM.

PucyHok 6 — ONTOBOIOKHO

CxopocTh pacnpocTpanenusi uHpopManmu 1Mo HuM pocturaer 100 Mowut/c, a Ha SKCTIEPUMEHTATBHBIX
obpasiax obopynoBanus — 200 Mo6ut/c. Homyctumoe yaanenue Oonee 50 kM. BHemrHee Bo3neicTBHe
MOMeX MPaKTUYeCKH OTCYTCTBYeT. Ha maHHBII MOMEHT-3TO HauOoliee OPOTOCTOALIEE COCIUHEHUE IS
JIBC. IlpuMmeHsitoTcs TaM, IJie BO3HHKAIOT JJICKTPOMArHUTHBIC TOJNS TMOMEX WU Tpelyercs mepenaya
nH(popMallid Ha O4YeHb OOJbIIME paccTOsHUS Oe3 HCmonb3oBaHus noBTopureneil. OHM oOnanaroT
MPOTUBOIMOCTYIIUBAOIIUMA CBOMCTBAMH, TaK KaK TEXHHUKA OTBETBJICHHWN B OINTOBOJOKOHHBIX KaOemsx
O4YeHb cliokHa. OnronpoBoHUKH 00beauHs0TCS B JIBC ¢ momotsio 3B€31000pa3HOTO COSTUHEHUS.

[lepenaya mHbopManuu B JaHHOM Cllydae HJET MO JIBYM ONTOBOJIOKOHHBIM KaOelsM, MepeaaroiiuMm
curHaigsl B pasHble cTopoHbl (kak u B 10BASE-T). HMnHorma wucnonb3yroTcsi JIBYXIPOBOJIHBIE
OINITOBOJIOKOHHBIE Kalenu, coaepkamue jBa kalens B oOmiel BHemHEHl 00o0i0uke, HO daile — JBa
OJIMHOYHBIX Kalens. Bompeku pacnpocTpaHEeHHOMY MHEHHIO, CTOMMOCTb ONTOBOJOKOHHOTO KaOens He
CIIMIIKOM BBICOKa 6 (OHA ONHM3Ka K CTOMMOCTH TOHKOTO KoOakcuanbHOro kabOens). [IpaBma, B 1enom
anmapaTrypa B JJaHHOM CiIy4yae OKa3bIBAaeTCsl 3aMETHO JIOpOXKe, TaK Kak TpeOyeT MCHOJIb30BaHUS JTOPOTUX
ONTOBOJIOKOHHBIX TPAHCUBEPOB.

Cnemuduxanus IEEE 802.3d FOIRL

Crnemuduxanus IEEE 802.3d FiberOpticlnterRepeaterLink (FOIRL) Opina mpemnoxena B 1987 rony.
Ona Oplna mpenHa3HayeHa Uig oOecrieueHus: MHPOPMAIMOHHOTO B3aMMOJCHCTBHSI PENUTEPOB, KOTOPHIE
HaxoAsTcs Ha 3HauuTenbHOM (10 1000 M) paccTossHuM ApPYT OT Apyra. s moakimo4YeHus] K BOJIOKOHHO-
OINITHYECKOH JIMHUHU HCIIOJIB30BaINCh coenqnunTeu tuna SMA u ST.

B nanpHelimem, oJHAKO AaHHAs TEXHOJIOTUS HE MOJy4YWsia Pa3BUTHSA, MOCKOJIbKY IOSBHINCH HOBBIE
ceTeBble TexHoJoruu cemerictsa 10Base-F, koTopble Takxke MCIOIB30BaIl BOJIOKOHHO-ONTUYECKUI Kabeb
JUTS TIepeladyl TaHHBIX U 00eCTIeYnBaIH TyUlire HHOOPMAIIMOHHBIE U SKCIUTyaTallMOHHBIE XapaKTEPUCTUKH.

Hcnonb3oBanne BOJIOKOHHO-ONITHYECKOT0 KadeJisl IS Mepeiadyn JaHHBIX

OCHOBHBIMHU NIPEUMYILIECTBAMH MEPEIayl JAHHBIX IO BOJOKOHHO-ONTUYECKUM JIMHUSIM CBSI3U SBIISIFOTCS:
BBICOKAsl CKOPOCTh Iepefjaun JaHHbIX - npenen ans npomeinvieHHoro BOJIC 31T, B To Bpems, Kak s
MEIHOTO Kabels 3To 3HaueHue cocTanisieT He 6oiee 500 MI.

HEYYBCTBUTEIBHOCTD K JIEKTPOMArHUTHBIM MIOMEXaM
OTCYTCTBHE 3JIEKTPOMArHUTHOTO U3JIy4E€HHUS MIPH Nepeaaye TaHHbIX
oOecrnievyeHre rajlbBAaHNYECKON Pa3BsI3KU MEX/y MepeAaTYuKOM U IPUEMHUKOM JTaHHBIX

BonokonHo-onTuyeckuii kabeiab COCTOUT U3 CIEAYIOIIMX KOMIIOHEHTOB: ONTHYECKOE BOJIOKHO,
ONTHUYECKUH IKpaH, 3aIIUTHBINA SKPaH.

st 0603HaYeHMsI THIIA BOJIOKOHHO-OMITUYECKOTO KaOelsi UCTIONB3YIOT BhIPAKEHHUE BUIA!

Huametp BosiokHa//{lnameTp skpaHa, B MUKpO MeTpax, Hampumep: 62.5/125

Haubonsiiee pacnpocTpaneHue Ajs epeadn JaHHBIX B JIOKATBHBIX CETSAX B HACTOSIIEE BPEMsI IOy
MHOTOMO/JIOBBI BOJIOKOHHO-ONTUYECKUI Kabenb, OAHAKO, A oOecreueHus Mepefadyd JaHHBIX CO
ckopocThio cBbilie 11T Ha OomnbIIHMe pPacCTOSIHUS MOKET OBITh HCIHOJIB30BAaH TOJIBKO OJHOMOIOBBIN
BOJIOKOHHO-OTITHYECKUI KaOeb.

st obecriedeHrsl CHHXpPOHU3Ma TaKTOBBIX T€HEPATOPOB B OTCYTCTBHE IMEPEIaBACMbIX U MPUHUMAEMBIX
KaJIpOB TIEpPEeIaTIYMK ¥ MPUEMHUK OOMEHHBAIOTCS CHHXPOHHU3UPYIOIIMMH TOCTIe0BaTeIbHOCTAMH 2.5 MI 1.

[Iporokon 10 Base FB He sBrisercs yHUBEepcalbHBIM W HE O0ECHeuMBaeT, B YaCTHOCTH,
“H(pOPMAITMOHHOE B3aUMOJICHCTBUE MEKy PEIIUTEPOM M pabouel CTaHIUEH.



Cnemudukanus 10 Base FP

Crnemuduxamus 10 Base FP (FiberPassive) omnpenensier unHTepdeiic (U3NUECKOT0 YpOBHS IS
oOecrnieueHrs B3aUMOICHCTBUS KOMIIOHEHTOB JIOKAJIbHOM CeTH C 7 UCMOJIb30BAaHUEM MPUHIIUIA TACCHBHOTO
ornruyeckoro paspersurens. llpu wucnonbpzoBanum TtexHosoruu 10 Base FP Bo3moxxHO mnocTpoeHue
MaCCUBHOW OOBEIUHSIONIEH CTPYKTYpBl, KOTOpas MOXET oOecrnednTh B3auMojelcTBue 33 paboumx
CTaHLIMH, HaXoAsIuXCcs Ha yaaneHuu 10 500 m.

Cnemuduxanus 10 Base FL

Cremmnduxamus 10 Base FL (FiberLink) onpenenser npoTokon nepeaay JaHHBIX 1O ABYM BOJOKOHHO-
ONTHYECKUM KabensiMm co ckopocthio 10 MOut/cek Ha paccrosaue g0 2000m. IIpoTokon ¢uszmueckoro
ypoBHs 10 Base FL obecnieunBaet nH(hopMalmoOHHOE B3aMMOJICHCTBHE B Pa3IMUHBIX BapHAHTAX:

Pabouas cranmus — pabouas cTaHIIUS
PaGouas cranuus — penutep
Pennrep — penurep

B 10BASE-FL npumensiercst MyJabTUMOJOBBIN Ka0Oelb U CBET ¢ JUIMHON BOJIHBI 850 HAaHOMETPOB, OJTHAKO
UMEeTCs amnmaparypa W JUIsl UCIOJIb30BaHUS OJHOMOJOBOrO Kabens (C MpenenbHOM UIMHOW 10 5 KM).
OnToBosokoHHbI TpaHcuep HasbiBaeTcsi FOMAU (FiberOptic MAU).On BbinosiHAeT Bce (YyHKIUU
oOpryHOrO Tpancusepa (MAU), HO, KpoMe TOro, IpeoOpasyeT AMEKTPUIECKUIA CUTHAJ B ONTUYECKUN MpH
nepenade u obparHo npu npueme. FOMAU takke ¢opMupyeT M KOHTPOJHUPYET CUTHAI LEIOCTHOCTU
JVHUM CBS3H, NEPENAaBAEMbIN B May3ax MEXAy NakeTaMu. LlenocTHOCTh JIMHUM CBSI3M, Kak U B Cllydae
10BASE-T, ungunupyercst ceetoguoaamu "Link" u ompenensercs mo HaTWYUIO MEXAY TNEpeaaBacMbIMHU
nakeramu curHana "Idle" wacroroit 1 MI'nu. [lns mpucoenuHeHHus TpaHCHBEpa K ajanTepy HNpUMEHsSeTCs
crangaptaeii AUI-kaGens, Takoit ke, kak u B cirydae 10BASES,HO mymHa ero He MoJDKHA MIPEBBIMIATH 25
MeTpoB. VIMeroTes TakKe CeTeBble aJanTepbl CO BCTPOEHHbIMU TpaHcuBepamMu FOMAU, koTopble HMEIOT
TOJIbKO BHEIIHHE ONTOBOJIOKOHHBIE Pa3beMbl M HE HYKJAIOTCS B TPAHCUBEPHBIX KaOesiX.

JlinHa ONTOBOJIOKOHHBIX KaOenei, COeAMHSIONIMX TPaHCHBEP M KOHLIEHTPATOP, MOXET JOCTUraTth 2
KIWJIOMETPOB 0€3 TpPHUMEHEHUs KakuX Obl TO HHU OBUIO pPETPaHCIATOPOB. Takum oOpa3oM, BO3MOXKHO
00bETMHEHNE B JIOKAIBHYIO CETh KOMIIBIOTEPOB, HAXOISIIMXCA B PAa3HbIX 3JaHUAX, Pa3HECEHHBIX
TEPPUTOPUAIBHO.

Eompenwrparop
¢ CITPORCIHHHEHRMH
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Pucynok 7 — CoenuHeHue anantepa H koHneHTpatopa B 1I0BASE-FL
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Pucynok 8 — ObdbegHeHHE KOMITBIOTEPOR B ceTh N0 cTadapTy 10BASE-FL
IHocaenoBaTesbHOCTH ACHCTBUI MPH 00KUMe:
1. AkkypaTHO OOpeX)bTe KOHEIl KaOeJs, TPH STOM JIyUIlle BCETO MOJIb30BAThCS PE3aKOM, BCTPOCHHBIM B
00KUMHOM HHCTPYMEHT



O6mxumMHoIM uHeTpyMeHT RJ-45  Hosk 11st 3a4MCTKH H30MISIHH BUTOH

NAapEL.

2.  CHuMuTE ¢ Ka0es U300, MOKHO MCI0Ab30BaTh CIENHAIbHBIA HOXK [T 3a4UCTKU U30JISIIINU
BUTOM Mapbl, €ro JIe3BHE BHICTYNAET POBHO HA TOJIIIMHY U30JIALIMHU, TaK BBl HE IOBPEIUTE MPOBOJTHUKH.
Brpouewm, eciii HET CrieIMaBbHOTO HOXKa, MOYXKHO BOCTIOJB30BATHCS OOBIYHBIM WIJTH B3STh HOXHUIIBI, WIIH
HCIOJIb30BaTh HOKU 00KUMHOTO HHCTPYMEHTA.

3. PasBemure u pacmiieTuTe MPOBOAKH, BRIPOBHSIMTE WX B OJMH PSil, IPH 3TOM COOJTI0O1as IIBETOBYIO
IOCJIE0BATEIIEHOCTh

4. OOkycuTe MPOBOAKH TaK, YTOOBI UX OCTAIOCH YyTh OOJIbIIE CAHTUMETPA

5. Bcrasnsiite npoBoaHUKH B pazbeM RJ-45

6. IIpoBepbTe, MPABUILHO JIU BBl PACIIOIOKIIIN TIPOBOIKH

7. YOeaurtech Bce JIM MPOBOA MOJTHOCTHIO BOIILIN B pa3beM U YIIEPIIUCH B €r0 MEPEIHIOI0 CTEHKY

8. TlomecTuTe KOHHEKTOP C YCTAaHOBJICHHOM IMApOH B KIICIIH, 3aT€M ITUIABHO, HO CHITBHO TIPOU3BEIUTE
00XKHM.

IBeToBasi MoOCJI€I0BATEIBLHOCTH MPOBOTHUKOB

CymecTByeT /ABa paclpOCTPAHEHHBIX CTaHAApTa MO Pa3BOAKE IBETOB MO mapam: T568A kommaHuu

Siemon u T568B komnannu AT&T. O6a 3Tux cranmapTa abCOMOTHO PABHOZHAYHBI.
Iﬁmm 3.2.1 Cereras kapra <-> KoMmyTaTop no cranaapry:

T568A
i | [Ipu Takoii packnaake HHOOPMALIHIO HECYT
npoBoAHHKH: beno-3enénsiii, 3enénwiii, beno-opanxersiii,

OpaHiKeBbIH.

[

E

3.2.2 Cereras kapra<->KomMmyTaTop nmo cranaapry:

WIHAKIRY  Ts68B
 —

I

[Ipu Takoil packnanke HHpOpPMAIHIO HECYT NPOBOJHHKH:
beno-opanxerslii, Opanxkerslil, beno-3enénsiii, 3eneHsli.

3.23 Cerean kapra <-> CereBas Kapra
(Kpoccosep kabenn)
Obskaras TakuM 0Opa3oM, BUTas [apa MOKeT BaM
NMOHAI00HTECA B 2 clTydasx:
1. lna  coeguHeHHs 2  KoMIbloTepoB  0e3

KOMMYTAaTOopa.
2. Jlna coenqunennd 2 uinu 6onee Hub/Switch

IIOPAJIOK BBIIIOJIHEHUA PABOTBI H
DOPMA OTYETHOCTH:



b=

3amanme 1. [IpoBecTr pa3ienky kabens BUTas mapa.
3ananmue 2. [IpoBeputh paboTocnocoObHOCTh kabesns BuTas napa nogxiatoueHueM [19BM k cetu.

KoHTpoJibHBbIE BONPOCHI:

Bune! kabereii.

3auem B kabesax Tuma «BuTas mapay OTAeIbHbIC TPOBOIHUKH IMTEPEKPYIUBAIOT MEXKTY COOOM.
B uem pazauna UTPu STP.

Crangaptel T568A u T568B.

Jlureparypa:
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	Контрольные вопросы:
	1. Виды кабелей.

