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I[TOACHUTEJIbHAA 3AITMCKA

Meroandeckue yka3zaHus oOydaromuMcs To AucIiuIuimHe «KoMIbroTepHBIE CETH»
MpeHa3HaYEHBI 1T METOJIMYECKOTO O0ECTeYeHUs MPAKTHIYECKOW M CaMOCTOSITEIIbBHOW paboThI
CTYyJICHTA.

OCHOBHOE Ha3HAYCHHWE — TIOMOYb CTYACHTY CaMOCTOSITEIbHO, ©0€3 IOMOIIH
MIPETNoIaBaTelis, yrIyOuTh TECOPETUUCCKUE 3HAHUS U TIPAKTUYECKUE HABBIKH 110 JUCITUTIIINHE.

[IpenomaBaTens OKa3pIBa€T METOAWYECKYIO IIOMOIIb, OCYIIECTBISIET KOHTPOJIb 3a
KaueCTBOM MOATOTOBKU U MPOBEACHUS 3aHITHIA.

1. METOJUYECKHUE YKA3AHUA OBYUYAIOIIIMMCA [TPU ITIOAI'OTOBKE K
[NPAKTUYECKHUM 3AHATHUAM

Ipaxmuueckoe 3anamue — popma opraHu3au 00yUYSHUs, TIPU KOTOPOH Mperno1aBaTeib
OpraHu3yCeT ACTAJIBHOC PACCMOTPCHUC CTYACHTAMH OTACIBHBIX TCOPCTUYCCKUX MHOJIOKEHUU
TUCHUIUIMHBL U (QOpMHUpPYET YMEHME W HaBBIKM MX MPAKTHUYECKOrO0 NPUMEHEHUS B
WHIWBUIYaJIbHOM HUCIIOJIHCHHUHU B COOTBETCTBUU CO C(bOpMy.HI/IpOBaHHBIMI/I 3aladyaMu.

[Ipu moAroToBKE K MPAaKTUYECKUM (CEMUHAPCKUM) 3aHSATUSAM MOKHO BBIJENIUTH 2 dTarna:

1-i1 - opraHu3anMOHHBIN,

2-H - 3aKperieHue U yriyOeHne TeOpeTUUECKUX 3HAaHU.

Ha nepBoMm stane oOydaromuiics MIaHUPYET CBOIO CaMOCTOSITENbHYIO paboTy, KOoTopas
BKJIIOYAET:

-ysICHEHHUE 3aJ]aHMs Ha CAMOCTOSITENILHYIO PadoTy;

-1oJi00p PEKOMEHJOBAaHHOM JIMTEPATYPBhI;
TOATOTORRGLABICHHUE IJIaHa PaOOThI, B KOTOPOM ONPEAETIAIOTCS OCHOBHbIE ITYHKTHI IPEACTOALIEH

CocraBieHue miaHa JUCUUIUIMHUPYET U TOBBIIIAET OPraHU30BaHHOCTH B padoTe.

Bropoii sTanm BKIIIOYaeT HEMOCPEICTBEHHYIO IMOATOTOBKY OOYyYarolerocs K 3aHSATHIO.
HauunaTh Hazmo ¢ M3ydyeHUs PEeKOMEHIOBaHHOM nuTeparypbl. HeoOXoauMo MOMHHUTH, YTO Ha
JeKIMU 0OBIYHO paccMaTpHUBAeTCs HE BECh MaTepual, a TOJIbKO ero 4acTh. OcTalbHas €ro 4acTh
BOCTIOJTHSIETCSI B IPOLIECCE CAMOCTOATENbHOW paboTel. B cBsi3u ¢ 3TuM pabora cC
PEKOMEHIOBaHHOHN JTepaTypoil oOs3aTtenpHa. Ocoboe BHHUMAHHE TPH 3TOM HEOOXOIAMMO
0o0paTHTh Ha COJIEP)KAHHE OCHOBHBIX IMOJIOKEHHUI U BBIBOJIOB, OOBSICHEHUE SIBJICHHUHA U (AKTOB,
ySICHEHHE MPAKTUYECKOT0 MPHIIOKEHUS PACCMAaTPUBAEMBIX TEOPETUYECKUX BOIIPOCOB.

B mpomecce 3Toii paboTel 00yyaromMHCs TOKEH CTPEMHUTHCS TOHSATh U 3allOMHUTH
OCHOBHbBIE TOJOXEHHUS PACCMaTPUBAEMOI0 MaTepuana, MPUMEpHI, MOSCHSIONIUE €0, a TaKXkKe
pa3o0paThCs B HILTIOCTPATUBHOM MaTepHale.

3akaH4YMBaTh OJIFOTOBKY CJIEyET COCTaBICHHUEM IJIaHa (IIEpPEeYHsI OCHOBHBIX ITYHKTOB) MO
U3y4aeMoMy Mmarepuaily (Bompocy). Takoil IjaH IMO3BOJISIET COCTaBUTh KOHILIEHTPUPOBAHHOE,
c)KaTtoe MpeJCTaBlIeHHE M0 M3y4yaeMbIM BoIpocaM. B mpoiiecce moAroToBKM K MPaKTUYECKOMY
(ceMHUHApCKOMY) 3aHATHIO PEKOMEHAYEeTCsl B3aMMHOE OOCYXKIEHHE MaTepuana, BO BpeMs
KOTOPOTO0 3aKPEIUISIOTCS 3HAHUS, a TAKKe MPHUOOpeTaeTcsi MPaKTHKA B U3JI0KEHUH U Pa3bsICHEHUN
MOJIYUYCHHBIX 3H3.HHI>1, Pa3BUBACTCA pCUb.

[Ipu HEoOXOAMMOCTH ClieAyeT 00pamaThCs 3a KOHCYJIbTAIMEH K penoaaBaTento. st Ha
KOHCYJIBTAIMIO, HEOOXOIMMO XOPOIIO MPOIYyMaTh BONPOCHL, KOTOpbIE TPeOYIOT pazbsicHeHus. B
HayaJle TPAKTHYECKOTO (CEeMHHApPCKOr0) 3aHsTHsS, OOydYaromuecs TOJ PyKOBOACTBOM
npenoaaBareiiAi, 60)166 FHyGOKO OCMBICJIMBAIOT TCOPCTUUCCKHUC IOJIOKCHUA IO TEMC 3aHATUA,
pPacKpbIBalOT U OOBSICHSIOT OCHOBHBIE MOJOXKEHHUS U MpaKTHUecKoe MpuMeHeHue. B mporecce
TBOPYCCKOTO O6C}’)KI[CHI/I}I U OUCKYyCCUH BblpaGaTBIBaIOTCH YMCHHS W HABBIKHM MCIIOJIB30BATh
pUOOpeTEeHHbIEC 3HAHUS JJIs PELICHUS MPAKTUYECKUX 3a/1a4.



J111s1 TOrO 4TOOBI MPAKTHYECKUE 3aHITHS IPUHOCHIIN MAaKCHMAITLHYTO MOJIB3Y, HE0OXO0IUMO
MMOMHHTh, YTO YIPAXHEHHE W PEIICHHE 3aJad MPOBOAATCA MO JIEKIMOHHOMY MaTepuany |
CBSI3aHBI, KaK IIPABUIIO, C IETAITBHBIM Pa300pPOM OTAETBHBIX BOIIPOCOB JIGKIIMOHHOTO Kypca. [Tocne
YCBOEHUS JICKIIMOHHOTO MaTepuasa, OH OyJeT 3aKpeIIsaThCsA Ha MPAKTHICCKUX 3aHATHSX MyTeM
pelieHus: mpoOJIEMHBIX W MPHUKIATHBIX 3amad. [Ipu 3TUX yCIOBUSX 0OyYaroImuiics HE TOJIBKO
XOpOIIO YCBOUT MaTepHall, HO M HAy4YUTCS NMPUMEHSTh €ro Ha MPAKTHUKE, a TAKKE MOJYUHUT
JIOTIOJTHATEILHBIN CTUMYJI 11 aKTUBHON TTPOPAOOTKH JICKITUH.

Pemenne kaxaoi yueOHOM 3a1a4¥ JOHKHO TOBOIUTHCS 10 OKOHUATEIIHHOTO JIOTUYECKOTO
OTBETA, KOTOPOTO TPeOyET yCIOBUE, C BHIBOJIOM M OTBETAMHU Ha KOHTPOJIbHBIE BOTIPOCHI.

[Ipy noaroroBke K MNPAaKTUYECKUM 3aHITHSAM CIEAYET HCIOIb30BATh OCHOBHYIO M
NOTIOTHUTENIBPHYI0  JUTEepaTypy U3  paboueld  mporpamMmbl  AWCHMIUIAHBL, a  TakKke
PYKOBOJICTBOBAThCSI IPUBEACHHBIMHU YKA3aHUSIMU U PEKOMEHAAIUSMU.

OOyJaronieMmycsi PEeKOMEHIYETCsl CIEIyIoIIasi CXeMa IOATOTOBKH K TPaKTHYECKOMY
3aHATHIO;

1) mpopaGoraTh KOHCIEKT JIEKIIMIA;

2) M3yYuTh OCHOBHYIO H JONOJHUTEIBHYIO TUTEPATYPY:;

3) BBIAEIUTH MPOOIEMHEIE 00IACTH;

4) OTBETUTH HA KOHTPOJILHBIE BOIIPOCHI;

5) mpopaboTarh TECTOBBIE 3aJaHKs U 3a1a4M (ECIH TAKOBBIE UMEIOTCS);

6) Tpu 3aTpyAHEHHAX CHOPMYIUPOBATH BOIPOCHI K IIPEMOIABATENIO.

Meroandeckue yKazaHus K MPaKTHUYECKUM paboTaM B IPHIIOKEHUHN A.

2. METOIMYECKHE YKA3AHI ObYYAIOIUMCA T10 BBIITOJITHEHUIO
BHEAYJUTOPHOU (CAMOCTOSTEJIbBHOU) PABOTbI

BueaynutopHass camocTtosATenbHas paboTra — 3TO IUIaHHpyeMas yudeOHas, ydeOHo-
uccienoBaTenabckas padoTa CTyAEHTOB, BBIIIOJIHAEMAas BO BHEAYJUTOPHOE BpeMsl 110 33aJaHUIO U
P METOAMYECKOM PYKOBOJICTBE MPETOAaBaTElNsl, HO 0€3 €ro HermocpeACTBEHHOr0 yyacTus (Tpu
YaCTUYHOM HENOCPEACTBEHHOM YYacTUHM IpenojaBaTess, OCTaBJIAIOLIEM BEAyIIyI pojb 3a
paboToii CTYyICHTOB).

BaeaynuTtopHas camocTosTeNIbHas paboTa MPOU3BOIUTCS € LEIBIO:

— CHCTEMaTH3allUM M 3aKpEIJICHUS IIOJyYEHHBIX TEOPETUYECKUX 3HAHUH W

IIPAKTUYECKUX YMEHUHN CTYJEHTOB;

—  yrayOJsieHus U pacUIMpeHHs TEOPETUYECKUX 3HAHUM;

—  (opMupOBaHUS TOMOJHUTENBHBIX IPAKTHUECKUX MPOPECCHOHATIBHBIX HABBIKOB;

— pa3BUTHUsS IO3HABATENBHOM CHOCOOHOCTM M AKTUBHOCTH CTYJEHTOB, TBOPYECKOM

MHUIIMATUBBI, CAMOCTOSITEIbHOCTH, OTBETCTBEHHOCTH, OPraHU30BAHHOCTH;
—  (opmupoBaHUS CaMOCTOSTEIHFHOTO MBIIIJIEHHUS, CIIOCOOHOCTEN K caMOOOpa30BaHHMIO,
CaMOCOBEPILEHCTBOBAHUIO U CAMOPEATIN3ALINN.

Kpurepusimu olieHKM pe3ysbTaTOB BHEAYIUTOPHON CaMOCTOSTEIbHOM pabOThl CTYyAECHTA
ABIISIOTCA:

—  YpOBEHb OCBOEHHS y4eOHOIo MaTepHaa;

— YMEHHE HCIIOJIb30BATh TEOPETUUYECKUE 3HAHUS U YMEHHUS IIpU  BBIIOJHEHUU

IPAKTUYECKUX 3a7ay;

— ypOBeHb C(OPMHUPOBAHHOCTH  KOMIIETCHLHMH, MPEIyCMOTPEHHBIX OCHOBHOM

00pa3zoBaTeNbHON MPOTPaAMMOiA.

B xone nuctumuinael «KoMIbIOTEpHBIE CETHY» MPEIAraloTes Cleayomue GopMbl U BUIBI
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB:

1. YreHue OCHOBHOM M JAOINOJIHUTENBbHOM JUTEparypbl. CaMOCTOATENBHOE H3yYEHHUE
MaTepHaa 1o JUTepaTypPHbIM HCTOYHHUKAM.



2. IToaroToBKA K JICKIIHSIM.
3. [Touck HeoOxoaumon nHpopmaiuu B cetu aTepHeT.
4. KoHCnieKTHpOBaHNE UCTOYHHUKOB.
5. [lonroroBka pedepara, moknama, mpeseHtauuu. [loAroroBka K 3aluTe W 3alluTa
BBITIOJTHEHHON CaMOCTOSITENIbHOM paOOTHI.
[IpumepHble TeMBI JJIE CaMOCTOSTENbHON paboOThl  (IOKJIAA, TpPE3CHTAlUs WU
WMHAUBHUAYaIbHOE 3aJaHKE):
— OOmue cBeeHUSI 0 KOMITBIOTEPHOM CETH
— AnmapaTHble KOMIOHEHTbI KOMITBIOTEPHBIX CeTel
— Ilepenaua naHHBIX 110 CETH
— CereBble apXUTEKTYPHI.

2.1. Yka3anus mo NoAroToBKe K JEKITHSIM

[ToaroToBka K JIEKIMSAM IpeanojaraeT M3yueHue padbodell mporpamMmbl JAUCHUILINHBL,
YCTAHOBJICHHE CBSI3M C paHee IMOIy4YEHHbIMU 3HAaHWUSMH, BBIICICHHE Haubojee 3HAYMMBIX U
aKTyaJbHBIX IPOOJIEM, Ha U3YUEHUE KOTOPBIX CIEeyeT 00paTUTh 0COO0C BHUMAHUE.

CamocrosarenbHas pa0oTa HauuMHaeTcd [0 MpuxoJa oOOyyaroIlerocss Ha JIEKLHUIO.
OOyuaronMcss HE0OXOAMMO HCIIONIb30BaTh «CHUCTEMY OIEPEKAIOLIETO YTEHUS», TO €CTh
IpeBapUTEILHO MPOYUTHIBATH JEKIIMOHHBIN MaTepuall, COAEPKAIIUNCS B yUeOHUKaX U y4eOHBIX
nocoOusix, 3akiaapiBast 6a3y ass 6oiee riry0OKOT0 BOCHPUSATHS JICKIUH.

Kpome Toro, camocTosTenbHas NOArOTOBKA 00YYarOErocs K JIEKIMH JOKHA COCTOSTh B
NEePEUYUTHIBAHUU KOHCIIEKTA MPEIbIIYIIEeH JIEKIIUH. DTO IIOMOTaeT Jy4llle MOHATh MaTepuas HOBOU
JEKIMH, ONIUPAACh Ha MPEIIIECTBYIONUE 3HAHHUS.

UroObl MOHUMATh H3JIATaEMbIH JIEKTOPOM MaTepHal, OOYyYaroIIMMCs JOJDKEH 3HATh
IpOiIeHHBIE paHee TEMbI U MOIy4YEHHbIE NMPAKTHUECKUE 3HAHUS, TOHUMATh BCE OCOOEHHOCTH
U3YyYEHHBIX paHee TeM. DTUMH CBOWCTBAMH M OCOOCHHOCTSMH ONpEAEsieTcss M MOCTaHOBKA
HOBBIX 33/1a4 Ha IMOCJIEAYIOUIMX JIEKUHUAX, U XapakTep pemeHus 3Tux 3axad. OT HUX 3aBUCAT
XapaKTEPUCTHKH JIPYTUX, 00JI€€ CI0XKHBIX 00BEKTOB, MOAJISKAIINX U3YUYSCHHUIO Ha TOCIIEYIOIUX
JEKIHSIX.

I'maBHOEe B mepuoJ MOArOTOBKM K JIGKIMOHHBIM 3aHATHAM - HAy4YUThCS MeETOJaM
CaMOCTOSITEILHOTO YMCTBEHHOT'O TPYZa, CO3HATEIbHO Pa3BUBAaTh CBOM TBOPUECKUE CITIOCOOHOCTH
U OBJIaJIeBaTh HaBbIKaMH TBOPYECKOH paboThI.

2.2. Yka3aHus 10 KOHCIIEKTUPOBAHUIO HCTOYHUKOB

KoHcniekT — 3T0 KpaTkoe MOocieqoBaTeIbHOE H3JI0KEHHE COJEpKaHUsl CTaTbH, KHUTH,
nekuu. Ero oCHOBY COCTaBIISIIOT IUJIaH TE3UCHI, BBIMUCKHU, NUTAThl. KOHCIEKT, B OTJIMYUE OT
TE3UCOB BOCIPOU3BOAAT HE TOJBKO MBICIIM OPUTHHAJNIA, HO U CBA3b MEXAy HUMH. B KOHCIEeKTe
OTpa)kaeTcss HE TOJBKO TO, O YeM TOBOPUTCSA B pabOTe, HO M UYTO YTBEPXKAACTCS, U Kak
JIOKa3bIBACTCHL.

B oTnmune oT T€3MCOB U BBITMCOK, KOHCIIEKTHI IPH 00s3aTEIIbHONW KPATKOCTH COJIEpkKaT
HE TOJILKO OCHOBHBIC TOJIOKEHHUS U BBIBOABI, HO M (DaKThI, U JOKA3aTEIbCTBA, U MPUMEPHI, U
WJUTIOCTPALIVH.

THIBI KOHCIIEKTOB:

1. IInaHOBEIH.

2. TexcTyalbHBIi.

3. CBOOOIHBII.

4. TeMaTUYECKHUIA.

KpaTkas xapakTepucTuka TUIIOB KOHCIIEKTOB:
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1. [InaHOBBIN KOHCTEKT: SBISISICH CKAThIM, B (hopMe IJIaHa, Mepecka3oM MPOYUTaHHOTO,
3TOT KOHCIIEKT — OJMH U3 HauboJiee [IEHHbIX, [IOMOTaeT JIy4llle YCBOUTh MaTepHall elle B mpoliecce
ero u3zydenusa. OH y4uT MOCJI€0BATEIbHO U YETKO M3JIaraTb CBOM MBICIH, paboTaTh HaJl KHUTOM,
0000mas coaepkanue ee B GopMyIHpOBKax muiaHa. Takol KOHCHEKT KPaToK, MPOCT U SCEH IO
cBoeil dopme. DTO JenaeT ero He3aMEHHMBIM IMOCOOMEeM MpH OBICTPON MOJTOTOBKE JOKJIAJA,
BBICTYIUICHHs. HemocTarok: MmO TMpOMIECTBUU BPEMEHHM C MOMEHTAa HAIUCAHHUS TPYIHO
BOCCTAHOBUTH B MAMSITH COJIEpKaHNE UCTOUYHHUKA.

2. TekcTyanbHbI KOHCHEKT— 3TO KOHCIEKT, CO3JaHHBIM B OCHOBHOM U3 OTpPHIBKOB
NONJMHHUKA — [UTaT. DJTO MPEKPACHBI HUCTOYHWK JIOCIOBHBIX BBICKAa3bIBAHUN aBTOpa W
OPUBOJUMBIX WM (aKTOB. TeKCTyallbHBI KOHCHEKT HCIIONB3yeTCs ITUTEIBHOE BpeMs.
HenocraTok: He akTUBH3UPYET PE3KO BHUMAHUE U MaMSITh.

3. CBOOOHBIN KOHCIEKT — MPEACTaBIsACT COOOH COYCTaHHE BBIIMCOK, LMTAT, MHOT/A
TE3MCOB, YaCTh €r0 TEKCTa MOJKET ObITh CHAOXKeHAa INIAHOM. DTO Hambosee MONHOIIEHHEIH BUI
KOHCIIEKTA.

4. TeMaTW4eCcKHii KOHCICKT — JacT Ooyiee WIM MEHEE HCUYSPIBIBAIONINK OTBET Ha
MOCTaBJIEHHBIA BOIpoc TeMbl. COCTaBlIEHHE TEMaTUYECKOTO0 KOHCIEKTa YYUT paboTaTh HaJ
TEMOM, BCECTOPOHHE OOAyMBbIBasi €€, aHaIU3UPYs pa3IMYHble TOUKH 3PEHUS] HA OJMH U TOT K€
Bompoc. Takum o00pa3oM, 3TOT KOHCHEKT oOsierdyaer paboTy HajJ TEMOW NpU YCIOBHUU
MCIIOJIb30BaHUsl HECKOJIBKMX UCTOYHUKOB.

5. Koncriekr-cxema. YJ00HO TMOJIb30BaTbCS CXEMATUYHOM 3alUCBhI0 MPOYUTAHHOTO.
CocraBiieHre KOHCIIEKTOB-CXEM CIIYKHT HE TOJIBKO JIJIs 3allOMUHaHus Martepuana. Takas pabora
CTAaHOBHUTCS CPEICTBOM pAa3BUTHS CIOCOOHOCTH BBIIEISITH CaMOE TJABHOE, CYIIECTBEHHOE B
y4eOHOM MaTepHuae, KiiacCu(pUIupoBaTh HHHOPMAIIHIO.

ANTOPHUTM COCTaBIICHUSI KOHCTICKTA!

— Omnpenenure 1eJ1b COCTABIICHUS KOHCIIEKTA.

— Ywuras uzydaemblili Matepuall, MoJpa3aeiisIiTe €ro Ha OCHOBHBIE CMBICIIOBBIE YaCTH,

BBIJICTISTITE TJIaBHBIC MBICITH, BHIBOJIBI.

—  Ecnu cocraBisercs miaaH-KOHCIEKT, ChOPMYyIUPYHTE €ro MyHKThI U OTPEAETUTE, YTO
MMEHHO CJIe/lyeT BKJIIOUUTH B IUIAH-KOHCHEKT JJI PACKPBITHS KaXKI0T0O U3 HUX.

— Haubonee cymiecTBeHHbIE TIOJIOKECHHSI M3ydaeMoro wmarepuana  (TE3UCHI)
MOCIEI0BATENbHO M KPAaTKO H3JIaraiiTe CBOMMHU CIOBaMHM WM MPHUBOJIUTE B BUJE
IUTAT.

— B KOHCHEKT BKIIFOUAIOTCS HE TOJILKO OCHOBHEBIE TTOJOXKEHHS, HO U 000CHOBBIBAIOIINE
UX BBIBOJIbI, KOHKPETHBIE (DaKThl U pUMeEpHI (06€3 TOoApOOHOTO OMHCAHU).

— CocraBnsiss KOHCIIEKT, MOXXHO OTJEJbHBIC CJIOBA W IIENbIC MPEAJOKEHUS MUCATh
COKpAIIEHHO, BBIMUCHIBATh TOJBKO KIIIOUEBbIE CIIOBA, BMECTO LIUTUPOBAHUS JIelaTh
JUIIb CCHUIKM HA CTPAHHIBI KOHCIEKTUPYEMOW pabOThl, MPUMEHSTH YCIOBHBIC
0003HaYeHHUS.

— UroObl popma KOHCIIEKTAa KaK MOXKHO 0OoJiee HAIrJIATHO OTpa)kajia e€ro CoJepKaHue,
pacrionaraiite a0zaipl "cTyneHbKamMH'" MOAOOHO MyHKTAaM M HOJIYHKTaM IUIaHa,
MPUMEHSITEe Pa3HOOOpa3HbIe CIIOCOOBI MOAYEPKUBAHUS, UCIIONb3YHTE KapaHaalll U
PYYKH Pa3HOTO IIBETA.

— Hcnonwsyiite pedepatuBHBI crioco0 u3nokeHus (Hampumep: "ABTOp cuwTaer...",
"packpbIBaer...").

—  CoOcTBeHHbIE KOMMEHTAPHH, BOIIPOCHL, Pa3IyMbsl pacojiaraiTe Ha MOJsX.

[IpaBuiia KOHCIEKTUPOBAHUS.

J1J1s TpaMOTHOT'O HANTUCaHUS KOHCIIEKTa HE0OXO0IMMO:

1. 3amucaTe Ha3BaHUE KOHCIEKTUPYEMOTO MpOU3BEACHUS (WM €ro 4acTh) M €ro

BBIXO/IHBIE JTAHHBIC.
2. OcMBICIIUTH OCHOBHOE COJIEpKAaHHME TEKCTA, IBAXK/bI IPOYUTAB €TO0.
3. CocTaBUTh IJIaH - OCHOBY KOHCIIEKTA.



4. KoHCcniekTUpysi, OCTaBUTh MECTO (IIMPOKHE IMOJIs1) AJis JOTOJHEHUM, 3aMETOK, 3alTUCH
HE3HAKOMBIX TEPMHHOB ¥ UMEH, TPEOYIOINX pa3bsiCHEHUH.

5. [loMHHUTB, YTO B KOHCIIEKTE OTIEIbHBIE ()Pa3bl U JaKE OTICIBHEBIE CIOBA UMEIOT OoJiee
BaXHOE 3HaYEHHE, YEM B MOAPOOHOM H3II0KEHUU.

6. 3amuch BeCTH CBOMMH CJIOBAMH, 3TO CIIOCOOCTBYET JIyHIlIEMYy OCMBICTICHHIO TEKCTA.

7. IlpUMEHATH OIPENCICHHYIO CHCTEMY IIOJYEPKUBAHMS, COKPALICHUM, YCIOBHBIX
0003HaYeHH.

8. Cobmro1aTh IpaBUiia IUTUPOBAHMS - IUTATY 3aKIIIOYATh B KaBBIYKH, 1aBaTh CCHUIKY HA
VCTOYHMK C YKA3aHUEM CTPaHULIBI.

9. HayuuTech MOIB30BaTHCS IIBETOM ISl BBIJCIICHUS TEX WM WHBIX HHPOPMATHBHBIX
y3JI0B B TEKCTE. Y KaKJOTO I[BETA JOKHO OBITH CTPOT0 OJJHO3HAYHOE, 3apaHee MPEAyCMOTPEHHOE
Ha3HaueHue. Hampumep, ecinu Bbl MOJIb3yeTECh CHAHUMU YEPHUJIAMU ISl 3alIUCH KOHCIIEKTa, TO:
KpPacHBIM LIBETOM - [TOAYEPKUBANTE HA3BaHUSI TEM, UILIUTE HanbosIee BaKHbIE (OPMYJIbI; YEPHBIM
- MOAYEPKUBANTE 3ar0JIOBKU MOATEM, Maparpados, U T.1.; 3€JCHBIM - JeJaiiTe BBHIMTUCKU IUTAT,
Hymepyite ¢dopmynsl u T.A. Jisg BbyieneHus OONBIION YacTH TEKCTa HCIOJIb3YeTCs
OTYEpPKHUBAHUE.

10. Yuurech knaccuuImpoBaTh 3HaHUS, T.€. pPaCIPEACIIATh X 10 TpyIIaM, maparpadam,
raBaM W T.A. Jns pacnpeneieHHsi MOXHO TIOJIb30BaTbCid OYKBEHHBIMU 0003HAYEHUSIMH,
PYCCKMMHM WJTH JIATUHCKHMHU, a Takke uppamMu, a MOXKHO UX COBMEUIATh.

2.3. YkazaHus 110 U3yYEHUIO0 PEKOMEHIOBAaHHOM JIUTEPaTyPhbl

OTOT BUJ pabOTHI SIBJISETCS OJHUM U3 OCHOBHBIX B CAMOCTOSITEIILHOM paboTe u Tpedyer
CHCTEMaTHUYECKUX YCHIIUI 1 OPraHM30BaHHOCTH 00YUaIOIIEerocs: Ha MPOTSHKEHUH BCETo 00yUeHHs!.

N3yyenue autepaTypsl HY’)KHO HAYUHATh C TIPEIBAPUTEIHLHOTO OOIEro O3HAKOMIICHUS C
pabotoii (MoHOTpadus, ydeOHUK, ydeOHOe MocoOue W T.I.). 3aTeM ClIeAyeT O3HAKOMHUTBLCS C
OTJIaBJICHUEM U CTPYKTYpOHl pabOThI, YTO MOMOKET OLEHUTH OOIIUI 3aMbICeIT aBTOpa, N30paHHYIO
UM TIOCJIEZIOBATEILHOCTh aHAIM3a TEX WM WHBIX BoIpocoB. Kak mpaBuio, B Kax10i HaydHOU
paboTe MMEIOTCS MPETUCIOBUE UM BBEACHHE KOTOpBIE CIEAYET M3YyUUTh B MEPBYIO OYEpelb.
Hanucannele aBTOpOM WJIM PELIEH3EHTOM, OHM, KaK MPABWIIO, JAIOT MPEACTABICHHE O LENH,
UCTOYHUKAX M JIUTEpaType, HCIOJIb30BAHHON aBTOPOM, €ro METOAOJOTHYECKHX MOIXO0MAaX,
HCCIIEIOBATEIbCKUX METOAAX H T.JI.

He menee BakHO 03HAKOMHTBCSI C HAYUHBIM allapaToM aBTOpa: MPOCMOTPETh CChUIKU Ha
UCTOYHUKHU, TIPUMEUAHUS, TPUIIOKCHHUS.

Crnenyrouuii 3Tan - BHUMaTelbHOE YT€HHE pabOThl ¢ Hayaua 10 KOHIA, MPH OOJIbIIOM
o0beMe - M0 YacTsAM WK paszzenaM. YUTare clemyeT, TIIATeIbHO 00yMbIBasi COiep)KaHue, He
IPOITyCKasi KaXKyIIUeCcs HEWHTEPECHBIMH WJIM CIOXHBIMH (pparMeHTBl TekcTa, J100MBasCh
MOHUMAHUS TMPOYUTHIBAEMOro Marepuana. OOBIYHO TJIaBHAsE MBICIb OOOCHOBBIBAETCS PSAIOM
JI0Ka3aTeIbCTB, MPUBOISIINX K OMPEICIIEHHBIM BBIBOAAM, YCBOUTH KOTOPBIE MOYXHO TOJIBKO TPU
O3HAaKOMJIEHHH CO BCEH €ro apryMeHTaluel, METOAUKON U pacCyKICHUIMMU.

[Ipy >TOM HYXHO 00s3aT€IBPHO BBIIEIATH M3 MPOYUTAHHOIO CaMOE€ BaXXHOE U
CYILLIECTBEHHOE.

B cnyuae He06X0AMMOCTH, MOKHO OOPMIISITH 3alMCH U3Yy4aeMOro TeKCTa B BUJIE TUIaHA,
BBINKCOK U ITUTAT, TE3UCOB U KOHCIIEKTA.

3. VYEBHO-METOJUYECKOE Y UHOOPMALIMOHHOE OBECIIEUEHUE
JTCHUTUIAHEI

3.1. OcHoBHas JIuTEpaTypa
1 Iu6pos, M. B. KomnbioTepHbie ceTy 1 TeJIeKOMMYHHUKanuu. MapipyTtu3zamus B [P-cetsax
B 2 4. Yacte 1: y4eOHUK W MPaKTUKyM JJIsi CpeIHEro mpodecCHOHaIbHOTO 00pa3oBaHUs /
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M. B. JIubpoB. — Mocksa : M3garensctBo FOpaiit, 2022. — 333 ¢. — (IIpodeccuonanpHoe
oOpazoBanue). — ISBN 978-5-534-04638-0. — Tekcr : snexTpoHHBIH // OOpazoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491456

2. ubpos, M. B. KommbloTepHbie ceTu U TeleKOMMYHHKaIuu. Mapmpytusanus B IP-
ceTsax B 2 4. YacTp 2 : yueOHMK M MPAKTUKYM JUIS CpeIHEro mpodeccuoHaaIbHoro oopasoBanus /
M. B. lu6poB. — Mocksa : UznatensctBo HOpaiit, 2022. — 351 c. — (IIpodeccuonanbnoe
oOpazoBanue). — ISBN 978-5-534-04635-9. — Tekcr : snexTpoHHBI // OOpa3zoBaTenbHas
mwiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/491951

3. KoMmmnbroTepHBIE CETH U TEIEKOMMYHHKaIUU : yuebnoe nocodue mis CI1O / cocraBurenu
H. B. Bunokypos. — CapatoB, Mocksa : [IpodobpazoBanue, Aii [Tu Ap Meaua, 2022. — 103 c.
— ISBN 978-5-4488-1445-7, 978-5-4497-1445-9. — Texkct : snexTpoHHbii // Ludposoii

00pa3oBaTeNbHBIN pecypc IPR SMART : [caiiT]. —
URL:
https://www.iprbookshop.ru/115695.html
3.2. lonotHUTE/ILHAS JIUTEPATYPA
1.3amarura, O.M. HMHOOKOMMYHHKAIIMOHHBIE CHCTEMBI n cetn. OCHOBHI
MOJENUpOBaHus : yueOHOoe mocoOue 1 cpeaHero mnpodeccuoHanbHOro o0Opa3oBaHus /
O. M. 3amsaruna. — Mocksa : U3natensctBo FOpaiit, 2022. — 159 c. — (IIpodeccuonansHoe

oOpazoBanue). — ISBN 978-5-534-10682-4. — Texkcr : snexTpoHHBIH // OOpazoBaTenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495530)

2. CeTu U TeIEGKOMMYHHKAIUH : YYEOHUK U MIPAKTUKYM JUIS CPeIHEro MpodecCHOHaIbHOTO
obpazoBanus / K. E. CamyiinoB [u ap.] ; mon pemakiueirr K. E. Camyitnosa, U. A. llanumosga,
. C. Kyns6oBa. — Mocksa : MUznarensctBo FOpaiit, 2022. — 363 c. — (IIpodeccuonansrnoe
obpazoBanue). — ISBN 978-5-9916-0480-2. — Texkcr : snekrponHblid // OOpa3zoBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/495353.

Iepuoauyeckue M31aHuA:

1. llpuknagnas uHdopmatuka [DIeKTpoHHBIM  pecypc]. — Pexum  gocryna:
http://www.iprbookshop.ru/11770.html - DBC «IPRbooks»

3.3. IIporpammHoe obecneueHune
- Microsoft Windows;

- Microsoft Office nnu Suaekc 360;
- Microsoft Visio Professional.

34. ba3bl 1aHHbIX, HHGOPMALIHOHHO-CIIPABOYHBIE H TOUCKOBBIE CHCTEMbI,
HNHuTepHeT-pecypcsl

ba3zvl dannvix (npogheccuonanvrvle 6a3vl OaHHbIX)

—baza nannbIx BeO-TexHonoruii — http://www.php.su

—baza nannbix IT cneunanucra — Pexxum pocryna: http://info-comp.ru/

HUngpopmayuonno-cnpasounvie cucmemol

—CnpaBouHno-npaBoBas cuctema «KoncynprantlImoc» —http://www. consultant.ru/

—1C: bubmuorexka — AHO BO CKCH

Tlouckosvie cucmemvl

—https://www.yandex.ru/

—https://www.rambler.ru/

— https://www.google.com/

—https://www.yahoo.com/

Onexmponnvie 0bpazosamenvHvie pecypcbl

—Kopnopauus MaiikpocopT B chepe oOpasoBanus [DnekTpoHHBIH pecypcl— Pexum
noctyna: https://www.microsoft.com/ru-ru/education/default.aspx



—Hayunas  osnextponnHas  Oubnuoreka  «KuOepnenmnka» —  Pexxum  jpocryna:
http://cyberleninka.ru/

—HanunonanbHbIi OTKpBITHIN yHEBepcuTeT MHTYynT— Pexkxum nocryna: http://www.intuit.ru/

—OnektponHass ~ OubOnmmoreunass  cucrema  «IPRbooks» —  Pexum  goctyna:
http://www.iprbookshop.ru/

—DnextpoHHO-6uGIHOTeuHas cuctema «FOPAM T — https://urait.ru/

—MapupyTuzanms ¥ KOMMYTallUss KOMIBIOTEPHBIX ceTed (dJIEKTPOHHBIA Kypc) —
https://stepik.org/course/66520/promo



4. METOIMYECKUE YKA3AHMSA K IIPAKTUYECKUM PABOTAM

IIpakTnueckas padora Ne 1 Iloctpoenne cxeMbl KOMIIBIOTEPHOI CeTH

Ieanb padoThl: TOCTPOCHUE CXEMbI KOMITBIOTEPHOM ceTH ¢ moMompio MS Visio 2016.

TEOPETHUYECKASA YACTDb
IIporpammubiii npoaykT Visio

[TporpammusIit poaykT Visio siBisieTcst pa3padoTkoit kommaanu VisioCorporation, Ko-
Topast Obl1a KyruieHa B 2000-m rony kommanuei Microsoft, a mporpaMmma mosiydynia Ha3BaHUE
MicrosoftVisio.

— VisioStandard — ciy>xut 1151 co3gaHusi OM3Hec-AuarpaMM, B TOM YHCIIE OJIOK-CXEM,
CTPYKTYPHBIX CXeM, rpa)ukoB paboT, u ap.

— VisioProfessional — cpeacTBo MojenupoBaHHs W JIOKYMEHTHPOBaHHsS OH3HEcC-
IPOIIECCOB, MPOCKTUPOBAHMSI M ITOCTPOCHUS CXEM CETeH, TUIAHOB IMOMEIICHUN, CXEMaTHYECKIX
YepTexel, mpeHa3HaYeHHBIX i [T-cnenuanicToB, HHKEHEPOB, TEXHUIECKUX PYKOBOIUTEIICH
U pa3pabOTYMKOB MPOrPAMMHOTO 00ECIICUCHHUSI.

Pacmmpennbie cpeacTBa CO3aHUsI CXEM CeTel BbIACIEHBI B JOMOJIHUTEIbHBIN MPOIYKT
—MicrosoftVisioEnterpriseNetworkTools, KoTOpbIif penocTaBiisieT BO3MOKHOCTH aBTOMAaTHYe-
CKOT'O CO3JIaHMsI CXEM CeTel, JOKyMEHTHPOBAaHKE CTPYKTYp KaranoroB ActiveDirectory, u mip.

OO6macth MpUMEHEHUS

[Tporpammuslii mpoaykT MicrosoftVisio (B ganpHeliniem - MS Visio) B ocneaHee Bpe-
Ms aKTMBHO 3aBOEBBIBAET PHIHOK, BBICTYIIAs B KAUECTBE ATAJIOHA JIEJIOBOM IpauKy.

J{nst pucoBaHusl HA KOMITBIOTEPE CYIIECTBYIOT JECATKH PA3IUYHbIX MPUIIOKEHUN. ITO U
npocreimue Tpadudeckue pemaktopel Tumna Paint, m mpodeccHoHaIbHBIE CHCTEMBl THIIA
CorelDraw. Visio He 3aMeHsIET CYIIECTBYIOIINX, OCOOEHHO CUIILHO Pa3BUTHIX cucTeM. Ho B 3Toit
CUTYallMM TOSIBJISETCS MHOTO MPUMEPOB, KOT/Ia MHKEHEP, UCTONb3YIomMi ckaxkem AutoCAD,
HauMHAeT JOMOJIHUTENbHO MpuMeHATh MS Visio. Kpome Toro, cymecTBytoT 061acTu, A1 KOTO-
pPBIX HET CHEeIUaIN3UpPOBAHHBIX MPOIYKTOB KpoMe MS Visio, Hammpumep, pUCOBaHUE XUMHYE-
CKHUX CTPYKTYPHBIX JHArPaMM.

s IT-cneunanucToB U pa3pabOTYMKOB MPOTPaMMHOT0O o0ecTieyeHus 0COOBI HHTEpec
MIPEACTABISIIOT Takue PyHKIMU nakera MS Visio:

— - IIOCTPOEHUE IUIAaHOB 3JaHUN U UHKCHEPHBIX KOMMYHHUKALINIA;

— - pa3paboTKa CXeM KOMIBbIOTEPHBIX CETEH;

— - pa3paboTka auarpamm 0a3 JaHHBIX;

— - IPOEKTUPOBaHHE KapT web-calToB.

MNPAKTUYECKASA YACTb

3aganue 1.

3anyctutb MicrosoftVisio n3 rpynnsl nporpamm Microsoft Office.

3amycTuTh W O3HAKOMUTBHCS C pa3lielaMd  CIPAaBOYHOM CHUCTEMBI sl PaOOTHI
¢ MicrosoftVisio. OTKpbITh UHTEpECYIONIMI Bac pa3nien cripaBKku U U3y4UTh €TO0.

[IpocMoTpeTs 00pa3iipl H1aOJOHOB CXeM, JOCTYIHBIX JJIsl UCHOJIb30BaHUs. M3yuuTh MH-
Tepderic MporpamMMsl.

Jlob6aBute maHenu UHCTpyMeHTOB MopMaT Tekcra u @opmar  ¢urypsl  (Me-
HI0 Bux — IlaHeiu HHCTPYMEHTOB).

st noGaBneHus HeoOXoMUMON (purypsl ciemyer BeIOpaTh MeHIO Daiin — duryper —
rpynmna ¢Guryp (IOmoIHUTEIbHBIC (PUTYPHI).

3aganmue 2.

ITporpammsbr Visio 2016 BkIto4aroT maliIoH CXeMBI CETH, KOTOpBIA HasbiBaeTcs [IpuH-
UIuanbHas cxeMa cetu. Ha ocHOBe 3TOro madioHa MOKHO MOCTPOUTH CXEMY MPOCTOM KOPIO-
pPaTUBHOM CeTH, YTO MBI U IPOAEMOHCTpHUPYEM Ha mpumepe (puc.l).



— Jlns sroro menkHeM Ha Bkiaake Paiia m BeiOepem Bkiaaky Cosaathb. [llenkaem
Ha Kateropuu, 3arem Ha CeTb U 1BaXabl Ha MuHHATIOpEe [IpMHIUNIMANbHAN cXeMa CeTH.

x

HPMHLLMHWEJ'\bHaH CcxXema ceTH

Pucynox 1

— Ileperamum ¢urypky Ethernet uz nHa6opa snemeHToB CeTh M mnepudepHiiHbIE
YCTPOiicTBa HAa CTPAHUILy JOKYMEHTA M COPOCHM €€ 10 BEPTUKAJIU IO IIEHTPY YyTh MpaBee Jie-
BOT'O TIOJISI CTPAHUIIBI.

— IleperammuM Mapkep U3MEHEHHS pa3Mepa ¢ mpaBoro kpas ¢urypsl Ethernet Bupaso
Tak, 94To0bl ee mupuHa ctana 100 Mm.

— He cuumas Beigencenue ¢ durypsl Ethernet, BBenem @uiuan I B KadecTBE MOANMKUCH
JUISL CSTMEHTA CETH, 3aTEeM IIEIKHEM Ha JIF000i TOUKe (hoHa CTPAHHUIIBI.

— Ileperammum ¢urypy CepBep Ha CcTpaHHIy W IMOMECTUM ee Haja ¢urypoi Ethernet
OJIMKE K JIEBOMY Kparo MOCIEIHEH.

— IlenkuaeM oxuH pa3 Ha ¢urype Ethernet, 4ToOBI BEIACIUTE €€, a 3aTeM IEpETAIINM
000 U KENTHIX YIPABISIONMX MAPKEPOB B IIEHTP CEPBEPA, MTOKA BOKPYT YIPABISIONIETO Map-
Kepa He MOSBUTCS 3eTIeHBIN KBapar (puc.2).

Mpuknente Kk Touka coeguHeHnn

®unoan 1

Pucynok 2
— Ileperammum ¢urypy Ilpunrep nag ¢urypoii Ethernet 6mmxe k ee mpaBomy kparo, a
3aTEM COEJIMHHUM MPUHTEP C CEThIO, MEPETALIUB U MPUKIIEUB >KEJITHIN YIPaBISAIOMIMNI MapKep K
[IPUHTEPY.



— Ileperamum Ha ctpanuiyy nBe ¢urypsl IIK u omny ¢durypy Hoyrdyk n3 Habo-
pa KomnbroTepbl 1 MOHUTOPBI 1 cOpocuM ux noa purypoii Ethernet.

— [Ileperamnum KenThIi yrpaBisitonuid Mapkep K kaxnoi uz puryp IK (puc.3.).

= m] |

Pucynox 3

Celfyac TONBKO OJWH YIMPaBJSIONIMIA Mapkep octaetcst mona ¢urypoii Ethernet, Ho ero
Ha3HaueHUe — MepeMenieHre 0Joka TeKcTa. A, CleloBaTelIbHO, €ro Heb3s HCIONb30BaTh IS
MIPUBSI3KU HOYTOYKA K CETH.

— IleperamuMm yrpapisiromuii Mapkep u3 cepeaunbl (urypsl Ethernet u npuxiaenm
ero Kk HOyTOyKy. Teneps HOyTOYK monkitoueH k cermeHTy Ethernet, Ho Bce emie nocTynHsI 10-
MOJTHUTENIbHBIC YIPABIISIONIME MAPKEPHI, KaK MMOKa3aHO HA PUCYHKE 4.



Pucynok 4

— Ileperammum apyryio ¢purypy Ethernet B BepxHuii mpaBblif yroyi CTpaHHIIBI, OCTAaBUB
JOCTaTOYHO MECTa JIJIsl TOTO, YTOOBI HAJl HEW MOKHO OBLIO pa3MeCTUTh APyrue QUTYPEHIL.

— IleperamuMm JEeBBI MapKep HW3MEHEHHUs pa3Mepa BJIEBO, 4YTOOBI cClelaTh Cer-
meHT Ethernet mmmpe. [Ipogomkum neperackuBaTh, OKa HE MOSBUTCS IByHAIIpaBiIeHHAs! CTPEI-
Ka, MOKa3bIBasi, YTO HOBBIM CErMEHT CETH UMEET TaKYIO XKE JJIMHY, KaK U YK€ CYIEeCTBYIOIUNA Ha
ctpanwuie (puc 5).

D
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Pucynoxk 5

— He cunmas Boimenenus ¢ ¢urypsl Ethernet, BBenem @uiinan 2 v mCIKHEM Ha ITy-
CTOM MECTE CTPaHHIIBI.

— Ileperammum ¢urypy lIpunrep, ne ¢purypst IIK u tpu durypsr Hoyroyk u coemau-
HHM HMX C HOBBIM CETMEHTOM CETH.

— Ileperammum purypy Mapmpyruszatop u3 Habopa snemeHToB CeTb U nepudepuii-
HbI€ YCTPOIicTBA U Pa3MECTUM €€ I10 LIEHTPY CTPAHMIIBI.

— IleperammuM ocCTaBIIMICS HEUCITOIL30BAaHHBINA YIPABISIONIMA Mapkep U3 (QUTYphI
cetu ®uauan 1 u IpUKIECHM €ro K MapIipyTU3aTopy.



— Ileperamum ynpaBIIsSIIOITUNA

Mapkep u3 cetd @uauan 2 v npuKIeuM F-’:l ] [
ero kK Mmapuipyruszaropy. CoeanHUTEINb- B '
Hasl TUHHUS U3rH0acTCs, KOT/ia Mbl Tepe-
TACKUBAeM YIPABISIOMIUNA Mapkep K
MapIIpyTU3aTOPy — OHA BEAET ce0s Kak E = B D]]
TMHAMAYECKass COCJAMHUTENbHAs, a He — .

Kak Tnpoctas JuHHsS. [lonyuuBriascs
cXeMa CeTH TpEACTaBICHa Ha CIEIYyIo-

IeM pUCYHKeE 6. ] @] g

X

PucyHnox 6

CamocTosiTeIbHasI paﬁoTa

1. Ucnionb3ys noMydeHHbIE 3HAHUS, TIOCTPOUTE JIOKATBHYIO CETh 10 HHAUBHUIAYAILHOMY 33/1aHHIO
IperoiaBaTeds.
2. Odopmure otyer. 3amuTuTe padory.



IIpakTyeckas padora Ne2 MonTax kaldeJabHBIX cpel TexHoJorui Ethernet

eanb padoThl: cO31aTh U MIPOTECTUPOBATH MPSAMON U nepekpecTHbiil kabenu UTP (He-
SKpaHMpOBaHHas BUTas mapa) aisa cetu Ethernet.
TEOPETHUYECKASA YACTDb
Ha ceronusuinuii [eHb MOAABIAIONIAS YaCTh KOMIIBIOTEPHBIX CETe MCHOJB3YET AJIS CO-
enauHeHus mpoBojga U Kabenu. CylIecTBYIOT pas3sIMYHbIC THUMBI KaOenel, HO Ha NpaKTUKE B
OOJIBIIMHCTBE CETeH MPUMEHSIOTCS TOJIBKO TPU OCHOBHBIE I'PYIIIIHI:
1. KoakcuanpHbliii kabenb (coaxial cable).
2. Bwuras mapa (twisted pair).
— HEdKpaHUPOBAHHAS;
— DKpaHHpOBaHHAs.
3. OnroBonokoHHBIH Kabensb (fiber cable).
Ha3HaueHune M CTPYKTypa KoOaKCHAJBLHOro kadeis. KoakcuanbHbIil kabens mpeaHa-
3HAYEH JUIsl Mepe/ladyd BBICOKOYACTOTHBIX CUTHAJIOB B PA3JIMYHON AJIEKTPOHHOM ammaparype,
0co0eHHO B paano- u TB-nepenaTunkax, KOMIbIOTEpax, TPAHCMUTTEPAX.

R

Xuna
H30NAUMOHHBIA CNOA~_ g
®onbra -
Onnerxa \

Bwewrnn obonoyxka—

Pucynoxk 7

KoHcTpykins KOakCHaabHOTO Kalesss COCTOUT M3 MEIHOM KHJIbl MM CTAIBHOM YKUIIBI
IUTAKUPOBAHHOM MEJIbI0, U30JIALIMH, €€ OKPYXKAIOUIeH, SKpaHa B BUJE TEPMETUUHOIO cJiost (OJib-
Td ¥ METANTHYECKOMN OIUIETKH, BHEIIHEH 0005109k (cM. puc. 7). [Ipu Hamuuum CHIIBHBIX 3JIEK-
TPOMAarHUTHBIX TIOMEX B MECTE MPOKJIATKU CETH MOXHO BOCIOJIB30BAThCs KabeneM ¢ TpexKpar-
HOM (¢ombra + omyerka + Qonbra) nwin yeTbipexkpaTHoi (obra + omierka + ¢osbra + orer-
Ka) SKpaHu3alued. DKpaH 3allluIIaeT MepeaaBaeMble Mo Kabelo JaHHbIe, MOrJIollas BHEIIHNE
3JIEKTPOMArHUTHBIE CUTHAJIBI - TOMEXU WM IIyMbl. Takum 00pa3om, 3KpaH He MO3BOJISIET TOMe-
XaM UCKa3HUTh JaHHble. TpeXKpaTHBINA dKpaH PEKOMEHIyEeTCs MCI0Ib30BaTh B YCIOBUSAX CHIIBHO-
IO JIEKTPOMAarHUTHOrO LIyMa, HalpuUMep B TFOPOJICKMX MHAYCTpUAIbHBIX paiioHax. YeTwipex-
KpaTHBIM 3KpaH pa3pabOTaH Ui MCIOJIB30BaHMUS B MECTaX C YPE3BBIYAWHO BBICOKHMM YPOBHEM
3JIEKTPOMArHUTHOTO IIyMa, HalpuMep, BOJIM3H OT JNEKTPUUYECKUX MAIllWH, MarucTpaiei, B MeT-
PO WJIM TOOIU30CTH OT OPraHU3aIMi 000PyIOBAHHBIX MOLIHBIMH paJuonepeIaTYuKaMHu.

DNEeKTpUUECKUE CHUTHANbl, KOAUPYIOLIME AaHHbIE, nepenarorcs mo skuie. JKuma - 31o
OJIMH NPOBOJ (CIUIOIIHASA) WM My4OK NpoBoJoB. CIuiomiHas *uja U3rOTABIMBAETCSA, U3 MEAU
WIM CTaJIU IUTAKUPOBAaHHOW MeJbto. JKuia oOKpy»KeHa U30JILMOHHBIM CJIOEM, KOTOPBIM OTAEINAET
€€ OT METAUINYECKON OmIeTKH. OIUIeTKa UrpaeT poib 3a3€MIICHHS U 3aILMINACT KUY OT JJIEK-
TPUYECKUX LIYMOB M NEPEKPECTHBIX MOMEX (JEKTPUUECKUE HABOJKH, BbI3BAaHHBIC CUTHAJIIAMU B
cocelHUX npoBojax). [IpoBoasdiias xkuia 1 MEeTaIINYecKas OIUIETKA HE JOJKHBI COIPUKACATh-
Csl, MHAa4Ye MPOU30UIET KOPOTKOE 3aMbIKaHHE, [IOMEXU ITPOHUKHYT B XKUY, U JaHHBIC pa3pyllaT-
csi. CHapyXH KaOellb TOKPBIT HETPOBOISIIIUM CJIOEM - U3 PE3UHBI, Te(JIOHA WIIN TUIACTHKA.



KoakcuanpHbiil kabens 6osee mMOMEXOyCTOMYNB, 3aTyXaHUE CUTHAJIa B HEM MEHBIIIE YeM
B BUTOU mnape. BBI/II[y TOro, 4TO IJICTCHAas 3alliuTHadA O6OJ’IO‘IKa morjaomacT BHCIIHUC JJICKTPO-
MarHUTHbIE CUTHAJIbI, HE TO3BOJISISE UM BIIMATH Ha Mepe/laBaeMble IO JKWjle JaHHbIE, TO KOaKCH-
JIbHBINA Kabedb MOXHO HCIOJIB30BATh MPH Nepeiaue Ha OOJbIINE PACCTOSHUS U B TEX CIIydasix,
KOTI'Jla BBICOKOCKOPOCTHas Iepeaya JaHHbIX OCYIIECTBIISIETCS Ha HECI0KHOM 000pYy/I0BaHUH.

CymecTByeT ABa THIIA KOAKCHAJIbHBIX KaleJieii:

— Tonkuii KoakcHAJIbHBINI Ka0eab - THOKHI kKabenb nrameTpoM okojio 0,5 cM, mpoct
B MIPUMEHEHUH M TOJIUTCS MPAKTHYECKH ISl JIFOOOTO THIA CETH, CIOCOOCH MepeaaBaTh CUTHAI
Ha paccTosiHue 10 185 M 0e3 ero 3aMeTHOTO MCKa)XEHUs, BHI3BAHHOTO 3aTyxaHueM. OCHOBHas
OTIIMYHUTENbHAS 0COOCHHOCTh — MeAHas kuiia. OHa MOXKET OBITh CIUIOIIHOM WM COCTOSITh U3
HECKOJIBKHMX MEPEIIETEHHBIX IPOBOJOB.

— TouacTplii KOAKCHATBHBIH KadeJdb - OTHOCUTEILHO KECTKUN KaOellb ¢ THaMeTpOM
okosio 1 cm. MHorma ero HazwiBatoT «ctanaapTHbid Ethernety, mockonbky oH OBUT MEPBBIM TH-
noM kabens, mpumenseMelM B Ethernet — momynspHoil cereBoil apxutekrype. MenHas xuia
TOJICTOTO KOAKCHAJIbHOTO Kabess Ooubllie B CEYEHHH, YeM TOHKOTO, IO3TOMY OH NEpENacT CUT-
HaJel Ha paccrostare A0 500 M. ToJCThI KoaKCHaNIbHBINA KaOelb HHOT/Ia NCTIONb3YIOT B KAUeCTBE
OCHOBHOTO Ka0eJs, KOTOPBI COEAMHSIET HECKOJIbKO HEOOIBIINX CEeTel, MOCTPOCHHBIX Ha TOH-
KOM KOaKCHaJIbHOM Kabere.

CpaBHeHHe IBYX THIOB KOAKCHAJIbHBIX Kaleseil. Kak npaBuio, uem Touiie Kadens,
TEM CJIOKHEE €ro MPOKJIaabIBaTh. TOHKUI KOaKCHalIbHBIN Kabenb TMOOK, MPOCT B YCTAaHOBKE U
OTHOCUTEJIBHO HeZopor. ToJCThI KOAaKCHAIbHBIA Ka0elb TPYIHO THYTh, CJIEJOBATEIbHO, €ro
CJI0)KHEE MOHTHUPOBATh, 3TO OYEHb CYLIECTBEHHBIH HEJOCTATOK, OCOOCHHO B T€X Clydyasx, KOrjaa
HEO00XO0IUMO MPOJIOKUTH KaOelb Mo TpyOdam HITH jkeo0am.

Br160p TOTO MM MHOTO THIIA KOAKCHAIIBHBIX Ka0Oesei 3aBUCUT OT MECTa, T/Ie 3TOT Kabelb
6y,Z[GT HpOKHaI[BIBaTBCH. CyH_IeCTBYIOT HOJ'II/IBI/IHI/I.HX.HOpI/II[HBIe nu HHGHyMHBIe KJIaCCbl KOAKCH-
aIILHBIX KaOesen.

[ToMMBUHUIXJIOPUA — 3TO IUIACTHK, KOTOPBIM MPUMEHSETCS B Kau€CTBE M30JSATOpA WIH
BHEIIHEN 000JI0UKH y OOJBIIMHCTBA KOAKCHANIbHBIX Kabemneil. Ero mpoknaabiBatoT Ha OTKPBITHIX
ydacTkax nomeiieHuit. OJTHaKo Mpu TOPEHUU OH BBIJEISIET SIIOBUTHIE Ta3bl.

HJ’ICHYMHI)IC KOaKCUaJIbHbIE KaOeau — MMPOKJIaAbIBAOTCA B BCHTUIIALIMOHHBIX MIaXTaX,
MCXAY IMOABCCHBIMU IMOTOJIKAMH U IICPCKPBITHUAMMU I10J1a.

MounTtupoBanue kadeJbHOU cucTeMbI /{15 MOAKIIOUEHHS K TOJICTOMY KOAKCHUAIBHOMY
Ka0eo NPUMEHSIOT CelHaIbHOE YCTPOMCTBO — TpaHcuBep. OH CHAOXKEH CIleUalIbHBIM KOH-
HEKTOPOM IIPOH3AIOIIKUM OTBETBUTEIIEM, KOTOPBIM IIPOHUKAET YEPE3 CIION U3OJISLUN U BCTYIIAET
B KOHTAKT C IIPOBOISIIEH JKHUIIOM.

JIJisl IOKITIOUEHUsSI TOHKOTO KOAKCHAIBHOTO Kadens ucrnonb3ytoTcs BNC-KOHHEKTOPHI.
BNC konnextop (pucynok 8), BNC T konnekTop (pucynok 9) u BNC 6appen KOHHEKTOD.

p——

Pucy-
HOK 9

Pucynok 8

Ha3nauyenue u cTpykTypa BUTOIi napsl. Camas nmpocrtasi BUTast mapa — 3T0 JiBa IepeBH-
TBIX U30JIMPOBAHHBIX MEIHBIX ITPOBOJA. COIrNIaCHO CTaHAAPTY pa3IMyaroT JBa BUJa BUTHIX Hap:

— UTP - ka0esb Ha 0OCHOBE HEIKPAHNPOBAHHOI MeIHOI NMapbI;



— STP - kaGenb Ha 0CHOBe SKPAHMPOBAHHOI MeIHON Mapbl.

HeskpanupoBannas Butas napa (UTP, unshielded twisted pair) - 3To kabenb, B KOTOpoM
M30JIMPOBaHHAsl MMapa MPOBOJHUKOB CKpy4YeHa ¢ HEOOJBIINM YMCIOM BUTKOB Ha €IMHULY JJIH-
Hbl. CKpy4MBaHU€ MPOBOJHUKOB YMEHBIIIAET JIEKTPUUECKHE TTIOMEXU U3BHE MPU PACTIPOCTPAHE-
HUU CUTHAJIOB 1o Kabemto (puc.10).

Kabenp Ha OCHOBE HEIKPAHMPOBAHHOW MEIHOW Mapbl Pa3iIWYarOT MO €ro MPOMYCKHON
CIIOCOOHOCTH, BBIJIEIISAS TEM CaMbIM HECKOJIBKO KaTerOpHuil:

Kareropus 3: Kabenp 3Tol Kareropuu UMeeT 4acToTy nepeaadd curHanos g0 16 MI'u u
IIpeaHa3HaueH JJIs UCIIOJIb30BaHMS B CETSIX CKOPOCThIO 10 10 MowuT/c.

Kareropus 4: Kabens 4-if kaTeropuu nepeaaer nanHeie ¢ yactotou g0 20 MI'm, ucrnosns-
syercs B ceTtsax Token Ring (ckopocts nmepenaun 10 16 Mowut/c)

Karteropus 5:, Kabens 3T0i1 kaTeropuu npeaHazHadyeH Uil epeiayll CUTHAIA C 9acTo-
toit 100 MI't mpu Ha ckopoctu 100M\OUT 4 BUTBIE TTapHI.

Kateropus 5e Kabens 370l KaTeropuu npeiaHa3HaueH s MepeJayd CUTHalla ¢ 9acTo-
toit 100 MI't mpu Ha ckopoctu 1000M\ouT myst cetert 1000BaseT, Gigabit Ethernet.

Kateropusi 6: Kabenb 3T0Oli KaTreropuu sBISETCS OJHONM M3 HamOOJee COBEPIICHHBIX
cpen mepenayu NaHHBIX CPEIM BhIIIENEPEUnCIeHHbBIX KaTeropuidi. Ero yactora nepenaun curHa-
na goxoaut g0 250 MI', uyTo moutH B JBa pa3a OOJIBIIE MPONMYCKHOW CIOCOOHOCTH KaTerOpHHU
Se. YaydieHa MOMEX03alUIleHHOCTD.
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Pucynox 10

MoHnTax KkadeJbHO CHCTeMbl HA OCHOBe BUTOI mapsl. Ilpamasa pazeooka — npume-
HsIeTCs, Koraa kabenb coenaunsiet [IK ¢ KOHIIEHTPAaTOPOM MIIM KOHLIEHTPATOP ¢ KOHIIEHTPATOPOM

(tab. 1)
Kpocc-pa3Boaka — npumensiercs aisa coeaunenus [1IK npyr ¢ npyrom (ta6. 2).

[Tpsimast pa3Bojka Kadenst

Taomuna 1

Ne KOHTaKTa LBer mpo-



KOHHEKTOpa

BOJTHUKA

beno-
3eJICHBIN

3e1eHbIi

beno-
OpaHXEBbIN

Cunnit

beno-
CUHUHI

Opanxe-
BBII

Bbeo-
KOPUYHEBBIN

Kopuune-
BBII

Kpocc-pa3Bonka kabens

Ta0mura 2
Ne Ilepsriit Bropoit
KOHHEKTOpa KOHELI KOHEI]
1 beno- bemo-
' 3€JICHBIN OpaHKeBbBIN
) beno- Opanxe-
' CHHHI BBIN
3 beno- bemo-
' OpaHXEeBbIN 3EJICHBIN
4. Cunuii Cunnit
5 beno- bemo-
' CHHUHN CHHUHI
6 Opanxe- beno-
) BBIN CHUHUHU
7 beno- beno-
) KOPUYHEBBII KOPUYHEBBII
] Kopuune- Kopuune-
' BRI BBIN

[Tocne moakrOYeHUsT KOHHEKTOPOB KaOeNb CIIEIyeT MPOBEPUTH C TTOMOIIBIO CIEIHUAIb-
HOTO TecTepa, KOTOPBIM OMpeNeauT, MPAaBUILHO JIM MPOBOJHUKH BUTHIX Map MOJICOCAMHEHBI K
KOHTaKTaM KOHHEKTOPOB, a TaK)Ke IIEJIOCTHOCTh CaMOT'0 Kades.



Ha3znavenue u pyHkuuu ontoBosokna (puc 11). B onroBonokoHHOM Kabene nudpo-
BbI€ JIaHHbIE PACIIPOCTPAHAIOTCS IO ONTHYECKUM BOJIOKHAM B BHUJI€ MOAYJIUPOBAHHBIX CBETOBBIX
UMITYJIBCOB. DTO OTHOCUTEIBHO 3aLIUIICHHBIN Ccrocod mnepenayu, MOCKOJbKY MPH HEM HE HC-
MOJIB3YIOTCS DJIEKTpUYecKre curHaibl. CleqoBaTelbHO, K ONTOBOJOKOHHOMY KaOenlto HEBO3-
MO’KHO TOJIKJIFOUUTHCS, HE pa3pyllasi ero, U MepexBaTbiBaTh JaHHBIE, OT YEro HE 3aCTpaxoBaH
0001 Kabenb, MPOBOASIINN MIEKTPUISCKUE CUTHABI.

Pucynok 11

1 — cepaneBHHA C MMOKa3aTeaeM MPEIOMIICHHUS Np; 2 — OTpaxkaromias 000JI09Ka ¢ ToKa3a-
TEJEeM MPENIOMIICHHUS N2, N1>N2; 3 — 3aIUTHOE MTOKPBITHE.

Kabenp coaepHUT HECKOJIBKO CBETOBOJIOB, XOPOULIO 3ALIUIIEHHBIX MJIACTUKOBOW M30JIs-
nuerd. OH o0JagaeT CBEPXBBICOKOW CKOPOCTHIO Tepeaaun NaHHbIX (10 2 ['6ut), n abconroTHO He
NOJIBEPKEH IoMmexaM. PaccrosiHue Mexay cUCTeMaMH, CO€AMHEHHBIMH ONTHUKOBOJOKHOM, MO-
xet nocturatk 100 kumomerpos. Kazanocs Obl, uaeanbHbII MPOBOJHUK JJISI CETH Haif/ieH, HO
CTOUT ONTHYECKHUM Kabesb Ype3BbIUaiiHO A0POro, U iy paboThl ¢ HUM TpeOyeTcs CrieuanbHbIe
ceTeBble KapThl, KOMMYTaTOpHl U T.1. be3 crenuanbHOro 000pya0BaHUSl ONTOBOJIOKHO MPAKTH-
YECKU HE TMOJICKHUT pPeMOHTY. JlaHHOe coelMHEHUE MPUMEHSEeTCs A 0ObeIUHEHHS] KPYITHBIX
ceTel, BBICOKOCOPTHOTO JIocTymna B MIHTepHeT (715 mpoBaifiepoB U KPYMHBIX KOMIIAHUH), a TakK-
e JJIs Tepeiayyl JaHHbIX Ha OoJbllne paccTosHus. B momamHux cersx, eciiu TpedyeTcst BbICO-
Kasi CKOPOCTb COEIMHEHHsI, TOpa3ao JeleBie U yl1oOHee BOCIOIb30BaThCS TUTA0MTHON CEThIO
Ha BUTOM mape.

Jlyuu, BXopasmue moa pasHbIMH YIJIaMH B ONTOBOJIOKHO (puc. 12, 13) Ha3pIBatOTCS MO-
JlaMH, a BOJIOKHO, IIOJIIEP/KUBAIOLIEE HECKOJIBKO MOJ] - MHOTOMOI0BbIM. 1o oqHOMO0BOMY BO-
JIOKHY pacrpoCTpaHsieTcs TOJIBKO OJIUH JIyH.

Pucynok 12, 13
INPAKTUYECKASA YACTD

OcymecTBUTe 00KMM BUTOM Maphl MO TUIY MPSIMON Pa3BOJKU U KPOCC-Pa3BOJKH, HC-
noJb3ys TabIuIe! 1, 2.

IIpakTnyeckasi padora Ne 3. IlocTpoeHue 0THOPAHTOBOM CeTH

Ieab paGoThi: 0OCBOCHHE YMEHUH 110 TOCTPOCHUIO OJTHOPAHIOBOM JIOKAJIBHON BBIYHMCIIH-
TEJILHOHU CETH
TEOPETUYECKASA YACTDb



OpHopaHroBasi ceTh MPEJCTABIAET COOON CeTh PaBHOINPABHBIX KOMIIBIOTEPOB — pabOUYuX
CTaHLUH, KaXas U3 KOTOPHIX UMEET YHUKaIbHOE UMA U ajapec. Bece paboune cranuuu o0benu-
HAIOTCA B pabodylo rpymnmy. B 0oHOpaHroBON CeTH HET €IWHOTrO IEHTpa YIpaBICHUS — Kax/jas
pabouasi CTaHLIMS CETH MOXKET OTBEYaTh HA 3alpOChl IPYTUX KOMIIBIOTEPOB, BBICTYIASI B POJIH
cepBepa, U HaIlpaBJISITh CBOU 3alIPOCHI B CETh, UTPasi pOJib KJIUEHTA.

OnHOpaHTOBBIE CETH SABIAIOTCA HanboJee MPOCTHIM Ui MOHTaXa M HACTPOMKH, a TaKxKe
JIEIIEeBBIM TUIIOM ceTel. /st mocTpoeHus OJTHOPAHTOBOI ceTH TpeOyeTcsl BCEro JIMIIb HECKOIb-
KO KOMIBIOTEPOB C YCTaHOBJICHHBIMU KIMEHTCKUMH OC, M CHaOXEHHBIX CETEBBIMU KapTaMH.
Bce nmapameTpsl 0e30macHOCTH ONPEAETSIOTCS UCKITIOUUTEIbHO HACTPOMKAMH KaXKJIOTO U3 KOM-
IIBIOTEPOB.

K 0CHOBHBIM 1OCTOMHCTBAM OJTHOPAHTOBBIX CETEH MOYKHO OTHECTH:

— TPOCTOTY pabOTHI B HUX;

— HU3KYIO CTOUMOCTb, IOCKOJIBbKY BCE KOMIBIOTEPHI SBISIOTCS PA0OUYNMU CTAHIIUSIMU;
— OTHOCHUTEJIbBHYIO IIPOCTOTY aAMUHUCTPUPOBAHMUSL.

— HenocTtaTku 0THOPAHTOBOW ApPXUTEKTYPhl TAKOBBI:

— 3 pexTHBHOCTh pabOTHI 3aBUCUT OT KOJUYECTBA KOMITBIOTEPOB B CETH;

— 3ammra uH}GopMauu 1 6€30MaCHOCTh 3aBHCUT OT HACTPOEK KaXKIOr0 KOMITBIOTEPA.

Cepbe3Hoil Tpo0IeMOil OTHOPAHTOBOM CETEBOM apXUTEKTYPHI SABJSETCS CUTYaIHs, KOT/aa
KOMITBIOTEPHI OTKJIIOYAIOTCS OT CeTH. B 3THX clydasx M3 CeTH MCUe3aloT Bce OOIIeceTeBbIe cep-
BHUCBI, KOTOPbIE OHH MPEJOCTaBISUIM (HallpuMep, o011as rnarmka Ha JUCKe OTKJIFOUEHHOTO KOMIIb-
10Tepa, UM OOILINI IPUHTEP, MOAKIIOUEHHBIH K HEMY).

AJMUHUCTPUPOBATH TAKyI0 CETh JJOCTATOYHO MPOCTO JHIIb MPU HEOOIIIOM KOJIHYECTBE
KOMIThIOTEpOB. Ecin ske 4uciio pabounx CTaHIMMA, TOMYyCTHM, TipeBbImaet 25-30 — To 310 Oyaer
BBI3bIBaTh OIIPE/IEICHHBIE CII0KHOCTH.

[TocTpouTh OAHOPAHTOBYIO CETh MPOCTO. Ee 0COOEHHOCTD 3aKIII0YaeTcss B TOM, YTO BCE
BXOJISLIME B €€ COCTaB KOMITBIOTEPHI pabOTAIOT CaMu, TO €CTh UMM HUKTO HE YIPAaBIIsET.

OnHopaHroBasi CeTh BBIVIATUT KaK HEKOTOPOE KOJIMYECTBO KOMITBIOTEPOB, OOBEIUHEH-
HBIX B pa0ouyio TpymHiy ¢ MOMOIIbIO OJHOTO U3 CYLIECTBYIOIINUX BapUaHTOB CBsA3H. OTCYTCTBUE
YIIPaBJIAIONIETO KOMIIBIOTEPA — CEpBEPA — JIENIACT €€ MOCTPOCHUE JICIIEBBIM U 3P PEKTHBHBIM.

JIto00# KOMIIBIOTEP B TAKOW CETH MOKHO Ha3bIBaTh CEPBEPOM, IMMOCKOJIBKY OH CaM OIlpe-
nensieT Habop MpaBUJI, KOTOPBIX JOJDKHBI MPUIACPKHUBATHCS JPyrUe MOJIb30BaTENN, €CIU XOTST
HCIIOJIb30BaTh €r0 PeCcypchl. 3a KOMIBIOTEPOM TaKO# CETH CIEeIUT MOJb30BaTeNb (MM MOJIb30-
BaTeNN), KOTOPhI paboTaeT Ha HEM. B 3ToM 3akitodaeTcs IJIaBHBIA HEJOCTATOK OJTHOPAHTOBOM
CETH: €€ I0JIb30BaTeNH JOKHBI HE MPOCTO YMETh paboTaTh Ha KOMIBIOTEPE, HO U UMETh Mpel-
CTaBlIeHHE 00 aJIMUHUCTPUPOBAHUU. B OONBIIMHCTBE CIIy4yaeB UM MPUXOJUTCA CAMOCTOSITEIHHO
CIPABIATHCSA C BO3HUKAIOIIMMY BHEIITATHBIMU CUTYAallUsIMHU U 3aIIUIIATh CBOM KOMIBIOTEPHI OT
HEMPUATHOCTEH, HAaUMHAsl C BUPYCOB M 3aKaHYMBasi MPOTPAMMHBIMU U aNMapaTHBIMU HETOJa-
KaMHU.

OnHopaHroBasi ceTh MO3BOJISIET UCHOJIB30BATh OOIIME pecypchl, (ailiibl, MPUHTEPHI, MO-
JeMbl U T. 1. M3-3a OTCYTCTBHS yNPaBIIAIOIIET0 KOMIBIOTEpPA Ka)Kbl M0JIb30BaTENb pa3feiise-
MOT0 pecypca JI0JKEH CaMOCTOSITENIbHO YCTaHABJIMBATh MPaBUJla €0 UCIOIb30BaHNUS.

Jl51s paboThI C OJTHOPAHTOBBIMH CETSAMHU MOAXOAUT JIH00ast CyIIEeCTBYIOLIAs OnepaloHHas
cucrema. K npumepy, ee noaaepxka peann3oBaHa B onepanuonHoi cucreme Windows HauuHas
¢ Bepcur Windows 95, mo3TOMy JOMOTHUTEIHHOTO MPOrPAMMHOTO 00€CTIeUeHUsI JIsl paOOTHI B
JOKaJbHOM ceTn He TpeOyercs. OIHAKO eclii Bbl XOTHTE 00€30IacuTh ceOs OT MPOrpaMMHBIX
npo0isieM, Jydille HCIOJIb30BaTh OIEPAllMOHHYIO CHCTEMY BBICOKOTO Kiacca, K IMpUMeEpy
Windows XP.

INPAKTHYECKASI YACTDH
3aganue 1.
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— O6oxmute 2 orpeska UTP — xabenst ¢ obeux cropon no crannapry EIA/TIA-568A
(mpsimMoit Kabens).

— BcTaBnsas npoBOJHUKU B pa3beM, CIEIUTE 32 TEM, YTOObI OHU JOXOIWIN 10 KOHLA
pa3beMa, a BHEIIHSS U30JISIHs KaOens BEIXOMIIA 32 GUKCUPYIOUIYIO 3aIIETIKY.

— JIis mpOBEpKHU MPaBUILHOCTH 00KHUMa MCIIOIB3YHTE CETEBOM TecTep.
3aganue 2.
Co3paiiTe MOAKIIOUEHHUE THIIA «KOMITBIOTEP-KOMITbIOTEPY (pHc. 13)

' KaGenb Ethemet '
(nepekpecTHbIN) w
& S

MK1: nk2:

IP-agpec: 192.168.1.1 IP-agpec: 192.168.1.2

Macka nogcetn: 255.255.255.0 Macka noacen; 255,255.255.0
Pucynoxk 13

— IlpoBeprTe Hamuuue GU3NUECKOrO COCTUHEHUS MEXKIY KOMIbIOTEpaMH 10 MHAMKA-
uuu cBetoanoaoB Ha cereBbix anantepax [IK1 u [1K2. Ilepen Tem kak usmeHuTs napamerpsl [P
— aJpecalny, 3aluIIuTe B TETPa/ib BCE CETEBbIC MapaMeTpPhbl, YCTAHOBJICHHbIEC HA BAIllleM KOMIIb-
torepe (IP — agpec, macky mojiceTd, OCHOBHOM IUTIO3) JIJIS TIOCIEYIOIIETO UX BOCCTAHOBIICHHUS.

— OcyIecTBUTE HACTPOIKY CETEBBIX MapaMeTpPOB M MPOBEPHTE HAIMUYUE COCTUHEHUS
mexay I1K 1 u T1IK 2.

3aganue 2.

— Co3znaiiTe 0JJHOPAHTOBYIO CETh C UCIOJIb30BaHUEM KoMMyTaTopa (puc 14).

— Ilonyuute nocTym K TekcToBOMY (hailily, pacrosoKEeHHOMY Ha COCETHEM KOMITbIOTE-
pe.

— Ocy1ecTBUTE MOAKIIOYEHHUE ITIEMEHTOB CETH 10 CXEME.

— IIpoBepwTe Hanmmume pusndeckoro coeauaenus mexay [1K1, TIK 2 u kommyTraTopom
M0 UHJUKALMU CBETOIUOJIOB.

— OcylIiecTBUTE HACTPONKY CETEBBIX MapaMETPOB U MPOBEPHTE HAIUYUE COCAUHEHUS
mexay [IK 1 u 1K 2.

— Jlna obecreueHus: qocTyna K BameMy ¢ailly ¢ COCeHEr0o KOMITbIOTepa HACTPOUTE
JUUISL TEKYIIEeH TarKy OO JOCTYIIL.

MK1:
IP-agpec: 192.168.1.1
Macka noacetu: 255.255.255.0

MNK2:
IP-agpec: 192.168.1.2
Macka nogcetu: 255.255.255.0

Pucynok 14

JlonoJHUTe/IbHbIE HHCTPYKUIMHU:
COBI[aHI/Ie IIOAKJIIFOUCHUS TUIIA «KOMHBIOTep-KOMHBIOTep».
— TMoaxmounte [TK1 u I1K2 B coorBeTcTBUU cO cxemoi npsMmbiM Ethernet -tkaGenem

(puc. 1).



— Hacrpoiite ctatnueckuii [P-agpec Ha pabouunx cranumsax 1K1 u TTIK2.
— Orkpoiite CereBbie noaxatoueHus (Ilyck - [lanens ynpasnenus - CeTeBble MOAKIIO-

YEHU);

— B KxoHTekcTHOM MeHIo myHKTa [loaxmoueHue mo JokanbHO# cetn BeiOepute CBOW-
CTBa;

— B nuanoroBom okxue BbiOepute IIpoTokon Murepnera (TCP/IP) n naxmure CBoii-
CTBa;

— Bribepute Mcnons3oBath crnenyromuii [P-anpec
= 3anaiite HoBBIe IP — agpec m macky moaceru ms T1K1 (umm T1IK 2)

— IIpoBeprTe koH(purypamuio cereBoro amantepa [1K1 (umu IIK 2) ¢ momompo Ko-
MaHbI ipconfig.

— IIpoBepbTe AOCTYMHOCTH coeauHeHUsT Mexay padounmu ctanmmsmu 1K1 u T1IK2 c
MTOMOIIIbIO KOMaH/IbI ping.

Co3anue 0JTHOPAHTOBOM CETH € UCIOIb30BaHUEM KoMMyTaropa. [lomydenue gocrymna Kk TEKCTO-
BOMY (hailily, pacroyio)keHHOMY Ha COCEIHEM KOMITbIOTEpE.

— Tlogxmounte I[IK1 m IIK2 k xommyraropy DES-1100-16 «opsmeim» Ethernet-
Ka0eeM B COOTBETCTBUU CO CXEMOM

— IIpoBepbTe HOCTYIMHOCTHh coeauHeHUs Mexay padoummu craniusmvu [1IK1 u TTIK2 ¢
MTOMOIIBIO KOMaH/IbI ping.

— Co3spnaiite Ha padounx crannusx [1K1 u [1K2 manku st o61iero gocTymna mno ceTu.

— Co3znaiiTe manky, Kotopas OyAeT MPUMEHSThCs JUisi oOMeHa mH(popManuel mo ce-
TH;2. BBI30BUTE KOHTEKCTHOE MEHIO CO3JJaHHOM MamKW M BbIOEpHUTE MyHKT «Oowuti docmyn u
be3onacHocmoy,;

— Bo Brimanke [loctym - CeTeBoit 00mmii 1oCTyn M 0€301acHOCTh BbhiOepuTe OTKPHITH
o0mumi moctyn K 3Toi manke ¥ Paspemuts u3menenue ¢ainoB mo cerud. Haxxmure KHOMKY
[IpumMeHuTS;

— B nmaHHOW ceTeBOM Narke CO31alTe MyCTOW TEKCTOBBIN JOKYMEHT.

— Ha pa6oueti cranmuu I1K1 (ITK 2) mpoBepbTe I0OCTyn K JOKYMEHTaM Ha padodeit
cranuuu [1K2, BHecuTe U3MEHEHUs U COXPAHUTE.

— B agpecHoii ctpoke nanku Moit komnbrotep Beeaute \ \192.168.1.2 (\ \192.168.1.1)
u Haxxmute Enter;

— Haiigute co3ganHyo NanKky coceIHEro KOMIbIOTEPa ¢ OTKPBITHIM OOIIUM JIOCTYIIOM;

— BHecure B mpencTaBiIeHHBIA TEKCTOBBIN (Daiil CBOM JTUYHBIC JaHHBIC U COXPAHUTE

ero.
IIpakTuyeckas padora Ne4 Hactpoiika nporokosioB TCP/IP B onepannoHHbIX cH-
creMax
Leasb padoTbl: 00001IeHNE U CUCTEMAaTH3alMs 3HAaHUH 10 TeMe «MeXceTeBoe B3auMo-
NICUCTBUE»

TEOPETHUYECKASA YACTDb

Crex niporokosnoB TCP/IP sBisieTcsi OCHOBHBIM Ha0OpOM MPOTOKOJIOB ceTu MHuTepHeT. B
HACTOSAIIEE BPEMsl CTEK MPOTOKOJIOB MOJACPKUBACTCS BCEMU 0€3 MCKITIOYCHHS ONEPallMOHHBIMU
CHUCTeMaMM OOIIer0 Ha3HAYEHUS U SBJseTCs Haubosee MUPOKO PaclpOCTPAHEHHBIM CTEKOM, UC-
NOJIb3YEMBIM KakK B INIOOANBHBIX, TaK U JIOKAJIBHBIX ceTsAx Jiodoro macmrada. Crek TCP/IP coot-
BETCTBYET MATUYPOBHEBOM CETEBOM MOJAENU M BKIIOYAET B ceOs OOJBIIOE YHUCIO MPOTOKOJIOB.
OCHOBY KOMMYHUKAIIHOHHOW COCTABJISIONICH JAHHOTO CTeKa (TPAHCIIOPTHOM MOACHCTEMBI) CO-
CTaBIISIIOT MPOTOKOJI ceTeBoro ypoBHs IP — Internet Protocol (MexceTeBoit IpOTOKOI), a TaKkKe



npotokoi TpancnoptHoro ypoBHs TCP — Transmit Control Protocol (IIpoTokosn ympaBneHus me-
penaueit). @YHKIMHM JaHHBIX MPOTOKOJIOB MOAMEPKUBAIOTCS CHEIUATBHBIMU MOIYJISIMU OIEepa-
IIUOHHBIX CUCTEM, BXOSIIMMHU B COCTaB UX siApa. DTO OMpeesieT HE0OX0IUMOCTh BBIMIOJIHEHHE
paboT Mo HACTPOIKE JAHHBIX MPOTOKOJIOB MPU KOHPUTYPHPOBAHUH OTEPAITMOHHON CUCTEMBI IS
pabotsl B [IP— ceTsx.

Hacrpoiiku tpebyer Tombko npotokon IP. Oxnako B mokymentanuu Ha OC cemeiicTBa
Windows npakTudecku moBceMecTHo ynorpebsercss 06opot "mporokon TCP/IP", uto siBnsercs
HETOYHBIM, Tak Kak ab0peBuatypy TCP/IP wacto mcmonb3yoT aubo st 0003HA4YEeHHs] BCETO
CTeKa MpOTOKOJOB MHTepHeT, m1ubo a1 o6o3HadeHus napsl nporokonoB TCP u IP, paboTtaro-
IMX Ha TPAHCIOPTHOM MU CETEBOM ypoBHsAX ceMuypoBHeBOil mozaenu OSI . IIporoxkon TCP B
nporecce pabotel OC B IP— ceTsix 00bIYHO HUKAKUX HACTPOEK HE TPEOYyeT, XOTs Takasi BO3MOXK-
HOCTb UMEETCSI.

Ycranoska nporokosa TCP/IP

VYcranoBka TCP/IP B OC Windows XP mocrarouHo mpocta u monstHa. Mmeercst He-
CKOJIBKO CITOCOOOB BBITIOJHEHHUSI JaHHOHW mnpoueaypsl. B pazmuunsix OC cemelictBa Windows
YHUCIIO 3TUX BapHAaHTOB Pa3W4yHO. PaccMOTpUM OCHOBHOW CHOCOO YCTaHOBKH, MOJAEpKHBae-
MbIi Bcemu 0e3 uckimoueHus tunamu OC cemerictBa Windows, — yCTaHOBKY C TIOMOIIBIO TTaHe-
mub  YnpapiaeHusi (Control Panel). HeoOxomumo BbI3BaTh MaHeNb  yIpaBlICHUS
(Ilyck/Hactpoiika/llanens ynpaBieHus), a 3aTeM JBaXIbl HIEIKHYTh 3Hauok Network
("Cetp" uiu "CeteBble noakawouenus'). B nossusimiemMcs okHe "CeTeBble MOAKJIIOYEHUs"
HAlTH HACTpanBaeMbIil ceTeBOl MHTEp(elic, B KOHTEKCTHOM MEHIO0 HHTep(delica BIOpaTh MyHKT
"CpoiicTBa". OTKpOETCSI OKHO CBOWCTB CETEBOT0 MOJKIOYeHUsA. Eciu 1715 cereBoro uHTepdeii-
ca orcyrcTByeT npotokosn TCP/IP, To HeoOxomumo BIOpaTh KHONKY "YcTaHOBUTH" (KHOIKA
"JlobaBuTh" B Oonee panaux Bepcusx OC Windows) u 3aTeM HAaWTH HY>KHBIM TPOTOKOI U MO/-
TBEPAUTH clieNaHHbIi BbIOOp. [IpoToKOoN OyaeT ycTaHOBJIEH B ONEPAMOHHYIO CUCTEMY, KOTOpast
OyZeT oCyIEeCTBISITh MOJAePKKY. [lociie BKIIOUeHHEe MOAYIIEH, pean3yomuX GyHKIIMHA POTO-
kosoB TCP/IP B coctaB omepanmnonHoit cuctembl cemerictBa OC Windows, HeoOX0aUMO BHI-
IIOJIHUTH HACTPOMKY IIPOTOKOJIOB.

ITapameTpsbl HacTpoiiku npoTokoJia IP

Jlst HacTpoliky ipoTokosa [P HeoOXoMuMBl ciaeayromue Tpy mapaMmerpa KoHpurypammm:
[P—agpec, macka MOACETH U LT3 [0 YMOJIYAHHUIO.

IP- anpec

IP— agpec — 310 nmormyeckuit 32—OUTHBIA aApec, MCIONB3yEeMbIi IS MACHTU(OUKAIMH
TCP/IP— xocra. IP— agpec cocrout u3 aByx yacteit: unenrudukaropa (ID) cern u ID xocta. ID
cetu (ampec ceTH) UACHTUPHUITUPYET BCE XOCTHI (CAMOCTOSTENHHBIC MAIIIMHBI, INOO UX CETEBBIC
uHTep(dechl, ecau MalliHa UMEEeT HECKOJIbKO CETEBBIX aJalTepoB), KOTOPblE HAXOIATCS B OJ-
HOU (usmyeckoit cetu. ID xocra (agpec xocTa) HASHTUPHULIUPYET KOHKPETHBII XOCT B CETH, a
TOYHEE KOHKPETHBIA CETEeBON MHTEpdeiic, MMeronuil cBoil coocTBeHHbIi [P— aapec. Jlns Boie-
JeHus aapeca ceTu u3 [P— agpeca ucmonb3yercss MEXaHU3M CETEBhIX MACOK, M3HAYATIBHO MPEay-
CMOTPEHHBINA CTaHAAPTOM ajapecanuu B [P ceTsx.

Kaxx b1t KOMITbIOTEp, MIMEIONTUH B CBOEM COCTaBe XOTs ObI OJIMH CETEBOW aaanTtep (ceTe-
BOHM mHTEp(deiic) u Ha KoTopoM ycTaHoBieH nipoTtokon TCP/IP, nomxken nmers yHUKaIbHBIN [P—
anpec. IP— anpec HazHavaeTcs cereBoMy MHTep(eENCy, TaKk KaK UMEHHO TIOCTIEIHUN BBITIOIHSCT
GyHKIINY Tiepeavyy ¥ IprueMa JaHHBIX B/u3 cetr. O Ha MalllMHA MOXKET UMETh HECKOJIBKO ceTe-
BBIX MHTEp(EHCOB U, KaK pe3yibTaT, Heckoabko [P— ampecoB. OgHomy cereBoMmy HMHTEpeEcy
MOKET OBITh HazHadeHO Heckoyibko IP— ampecoB. B OC Windows Takux agpecoB Ha OJUH HH-
tepderic MOKHO HazHAYUTh He 6osee 5, B apyrux OC 3Tu orpaHUYEeHUS] MOTYT ObITh HHBIMH. [P—
aJipec MPUHSTO 3aMUCHIBATh B BUJIE JECATHYHBIX 3HAYCHHUI OTJIEIBbHBIX OATOB ClieBa Ha MPaBo,
pazzenss 3TH 3Ha4YeHHs APYr OT Apyra ¢ momolnbio Touku. Ilpumepom IP— aapeca siBimsercs
131.107.2.200.

CeteBasi Macka (MacKa IO/ICETH)



CereBas Macka NpeAcTaBiIseT co0oil 32—X OMTHOE YHMCIIO, CONepKallee HEMpPEPHIBHYIO
MOCJIEIOBATEIbHOCTh €IMHULL B pa3psiax, COOTBETCTBYIOIIUX aJipecy ceTu. Bee ocTanbHbIe pas-
PAIBI MACKHU COJIEpKaT HyJIEBbIE 3HAUEHUS.

B Bepcun 4 crangapra npotokona IP (IP v.4) mpeaycMoTpeHsl pukcupoBaHHBIE MAacKH,
COOTBETCTBYIOLIME TpeM Kitaccam [P— cereit: kitaccoB A, B u C. Y Macok 3TUX KJIacCOB €IMHU-
bl CO/IEPIKAIIUCH B IEPBOM — KJIacC A, IEpBOM U BTOPOM — Kiiacc B, mepBoM, BTOpOM U TpeTbeM
Oaiitax — kiacc C. CoorBercTBeHHO AIMHON 8, 16 U 24 paspsaa. [lpumep KOppeKTHOH MackKu
noncetu kiacca C: 255.255.255.0. Macku g cerer ki1acca A 1 B cOOTBETCTBEHHO UMEIOT BUJ
—255.0.0.0 m 255.255.0.0. Mcnosnib30BaHME MAaCOK B COOTBETCTBUHM C KJIacCaMU MPUBOJAMUT K HE-
panmoHanbHOMY pacxogoBaHuio aapecoB IP, yro moOynuino komuter IETF (Internet Engeniring
Task Force) mpuHATH CTaHIApT, KO UCIOJb30BAaTh MACKU IMOJICETEH MEPEMEHHOMN IMHBI — TEX-
Hosorust VISM (Variable Length Subnet Mask). Ota TexHonorus mo3sosmia pa3ouBaTh CeTH Ha
MHO>KECTBO IOJICETEN, HE MPUAEPKUBASICH TIPU 3TOM I'paHUII, 3aJlaBaeMbIX Kiaccamu ceteil. Ec-
au a0 BBeneHus TexHojorun VLSM mns cetw B 500 mammH TpeOOBaIoCh BBIJCICHUE CETH
kiacca B, a 3To HeMHOTr0o HEMAaIo, ceTh Ha 64534 mamuHbl, TO ¢ BBeAcHHeM VLSM mossunachk
BO3MOXKHOCTB JIJISI CETH TaKOTO pa3Mepa MCIOIb30BaTh BCETO UMb 2 ceTH kiacca C, o0imei em-
kocThio 508 mamuH. Hanmpumep, onHa ceth kitacca B Mmosker ObITh pa3buta Ha 256 ceteil kiacca
C nnu Ha 512 nmoxcereii pasmepom 1o 128 agpecos, win Ha 0oJjiee MEIKUE CETH PA3TUYHON JUTH-
HBI B JII0OOM codyeTaHuu. OrpaHuYeHHEe TOJIBKO OJHO: Macka MOJICEeTH JOJKHA UMETh HENPEepPhIB-
HYIO MOCJIEI0BATEIbHOCTh €IMHULL B pa3psgaxX, COOTBETCTBYIOIIUX anapecy nojaceTu. C BBeIEHU-
€M CTaHJapTa Ha MacKH MepeMEeHHON JUIMHBI CETEBbIE MACKH CTaJIM HAa3bIBaTh MACKaMHU MOJACETEN
(subnet mask). Beruncnenue agpeca CeTH BBITOJHSETCS C MOMOIIBIO ONEpaIlid KOHBIOHKIIUU
(mormgeckoe "U") mexay IP— ampecoM u Mackoii moaceTy.

111103 10 yMOTYAHHIO

[Tpotokon IP obecrneunBaeT MOCTAaBKy MaKeTOB B IMpejenax Bced coctaBHOM [P— cerwm.
IP— ceTph Ha3bIBaeTCS COCTaBHOM, TaK KaK MPEIOJIaraeTcs, 4To OTAeIbHbIe [P— ceTn oObenuHs-
I0TCS JIPYT C JPYTrOM C MOMOIIBIO CPEICTB CETEBOT0 YPOBHS, KOTOPBIE PEATU3YIOTCS CIIEUAIb-
HBIM YCTPOMCTBOM, Ha3bIBAEMBIM IILITFO30M.

YroObl 0OMEeHUBATHCA JAHHBIMH C XOCTOM B JIpYToii ceTH, B Tabiuie MapupyroB [P— xo-
CTa JI0OJKEH OBITh YKa3aH MaplIpyT K ceTH Ha3HaueHus. Eciu Takoit MapupyT B Tabiauiie Mapii-
PYTOB XOCTa OTCYTCTBYET, TO JUIsl MepeAadyn JaHHBIX B MyHKT HA3HAYEHUS MCIOJb3YyeTCs Maplil-
pPYyT IO YMOJIYAHUIO, KOTOPBIN YKa3bIBaeT Ha LUTI03. VIHBIMU cllOBaMH, ILII03 UCHOIb3YeTCs IS
nepecbuik [P— makeToB, KOTOpPBIE TOJKHBI OBITH MEpEeIaHbl B yaaleHHbIe ceTu. Ecnu numo3 He
yKa3aH, BO3MOKHOCTH CBSI3U OYAYT OrpaHUYEHBI TOJBKO IPeaeIaMy JOKaIbHOM CEeTH.

Howmepa 3anuceii B Tabnuiie MapiuipyToB OTMEUYEHBI MOTYXKUPHBIM mipudToM. Bee 3amu-
CH, NTOKa3aHHbIC B JAHHOW MapLIpyTHOU TabiuIe, CO3AI0TCsS aBTOMAaTUYECKU MpU 3aJaHUH Cce-
TEBBIX ITapaMeTpoB MpoTokoia [P B mporecce ero HacTpouKwu.

AKTHBHBIE MapLIPYTHI:

CereBoii anpec Macka cetu Anpec nutroza MuaTtepdeiic

1 0.0.0.0 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
OcHoBHoM nutr03: 192.168.126.254

Kaxnas 3anuch TabnuIpl MapIpyToB COAEPKUT 4 1o (MOTYT OBITH U APYrHE JOIOJI-
HUTEJIbHBIC TOJIA):



— "CereBoii aapec" — 3TO ajpec MyHKTa HA3HAYCHHUS;

— "Macka cetu" — 3TO ceTeBas Macka, OTHOCALIASACA K aJpecy, YKa3aHHOMY B IIOJie
"cereBoil agpec';

— "Agpec numo3a" — 3TO CeTeBOM ajpec, M0 KOTOPOMY HEOOXOIMMO OTHPAaBUThH MaKeT,
JUISL TOTO YTOOBI OH JOCTHT aJipeca MyHKTa Ha3HAYCHHUS;

— "Hurepdeiic" — 3To aapec (wim ums) ceTeBoro nHTepdeiica, uepe3 KOTopblil 10CTy-
TIeH IIUTI03, YKa3aHHBIN B moJie "aapec muiro3a’.

3anucu 1-3 u 5-6 ABnsAOTCA agpecaMu, UMEIOLIUMMU CIEUAIBHOE Ha3HAYEHNUE, KOTOphIE
B TEPMHUHOJIOTUU TIpoTOoKoJia [P mHorAa Ha3piBatoT "BbiAeIeHHBIMU". CMBICI ATUX 3alUCen Ccie-
JTYIOILIHIA.

3anuch 1 ompenenser MapmpyT MO YMOJIYaHHUIO, YKA3bIBAIOIIMKA Ha aJpec NUI03a IO
yMOJYaHu0. B MapmpyTHbIX TabauIiax 3TOT MapmpyT Bcergaa obo3naydaercs kak 0.0.0.0 ¢ mac-
koii 0.0.0.0.

3anuce 2 coaepKUT MapuIpyT Ha uHTepdelic "mporpaMmHas netis'", KOTOpPbIi Beernaa co-
3naetcs npu ycranoske mpoTokosnoB TCP/IP. On ucnonb3yercs a1 oOpalieHus: MaliHbl K ce0e
camoii, mmeet aapec 127.0.0.1 u ums localhost.

3anuck 3 — 3TO MapHIPyT K CETH, B COCTaB KOTOPOH BXOAMT aJpec ceTeBoro uHTepdeiica.
OTtnpaBka MakeToOB MO STOMY aJpecy HE BBIMOIHSAETCS, OH CIYXKUT JJIS aJpecalliy BCcel CeTH B
MapHIpyTHBIX TaOJIHIIAX.

3anucek 4 — 3TO MapHIPYT HA CETEBON MHTEPPEIC, C MOMOIIBIO KOTOPOTO XOCT MOIKITIO-
4YaeTcs K CeTH, aIpeCc KOTOPOW YKa3aH B 3aMucH 3.

3anucu 5 1 6 cogepkat aapeca MHUPOKOBEMIATEIbHON pacChlIKU. [1akeThl, mociaHHbIe MO
3TUM ajipecaMm, JOJKHBI ObITh MOJyYEHbl BCEMH XOCTaMH, BXOJSIIMMU B CETh, aJpec KOTOPOI
YKa3aH B 3alHcH 3.

[Ipu Ha3HaueHHM aIpecOB XOCTaM HAJI0 MOMHUTH, YTO W3 BCErO0 MHOXECTBA aJPECOB,
oTpeieNIIeMbIX MACKOH TIOJICETH, JIBa aipeca UMEIOT CIeIHabHOE Ha3HAUYCHUE U HE MOTYT OBITh
Ha3HA4YCHBI CETEBLIM MHTEp(delicaM MalliH, a MIMEHHO — COOCTBEHHBIN aapec CeTHU W IUPOKOBE-
HIaTeNIbHBINA aapec ceTh. Bce ocTanpHBIE agpeca MOKHO Ha3HA4aTh CETEBBIM MHTEp(eiicam Ma-
IIUH.

[Ipenmonoxum, yTo MalmrHa ml MMeeT JaHHbIe, KOTOpble HEOOXOJUMO JTOCTaBUTh Ma-
mHe c4. Y Hee ecTh 2 alIbTepHATUBBIL: MOCTIAaTh MAKET HEMOCPEICTBEHHO B JIOKAJIbHYIO CETh, HC-
MOJIb3YSl COOTBETCTBYIOIINN MPOTOKOJ KaHALHOTO YPOBHS (B HamieMm ciydae - 3To Ethernet), B
cllydae, €CiIM MallliHa IOJIy4aTeib BXOJIUT B Ty K€ CeTh, YTO U MalllMHA-OTIpaBUTENb. JInbo,
€CJIM MalllMHA TOoJIy4aTeslb HEe MPUHAAJEKUT K TOH K€ CETH, YTO W MalllHa OTHPaBUTENb, TO
OTOCIIaTh JJaHHBIE IIUTI03Y, COSAMHAIONIEMY CETh ¢ BHEIIHUMU ceTsAMU. [[sa Toro, 4ToOb! onpene-
JUTH TPUHAJICKHOCTh MAIIUHBI-MIOJIYYaTeNsi K CETH MAaIlUHBI-OTIIPABUTENSI UCIOIb3YETCs Me-
XaHMU3M CETEBbIX MacoK. B Hamem ciydae anpec nomyuarens — 192.168.127.4, a macka nojacetn
Ha cereBoM mHTepdeiice — 255.255.255.0. B pe3ynbrare BBIMOTHEHUS ONEpaIlid KOHBIOHKITUU
Oyznet mony4eH pe3ynabTaT: 192.168.127.0 — 310 agpec cetn Ha3HaueHus. Jlanee MoyIb, peau-
sytomuid GpyHKIMM potokoia IP Ha mammuae m1, BRIMOIHUT TPOCMOTP MapIIPYTHOM TAOIHUIIHI C
IEJIbI0 MTOMCKA MapIIpyTa K CETH HA3HAYSHUS, M TaK KaK TaKOTO MapIipyTa HET, TO JaHHBIC Oy-
JyT HampaBJeHbI HUTI03Y 1o aapecy 192.168.126.254. B cBoro oyepenn, CeTh HA3HAYECHUS HEIO-
CPEACTBEHHO MOJKIII0YEHA K OJJHOMY M3 CETEBBIX MHTEP(EHCOB 1UTI03a, TO3TOMY B MapLIPyTHOH
Tabnuie nuro3a Oyaer umerbes 3amuch o cetu 192.168.127.0, 9To MO3BOIUT €My JOCTaBUTh
JaHHBIE TI0 aJpecy Ha3HAYECHUSI.

Beenenne texnonorun VLSM morpe0oBano co3fgaHus TEXHOJIOTUH OOpaOOTKHM MacoK
MEPEeMEHHOM JJMHBI B MAPIIPYTHBIX TabauIax. OTa TEXHOJIOTHUs MOJy4yuiia Ha3BaHHe OecKiac-
cooii mexxnomernHor mapiipyru3aiuu (CIDR — Classless InterDomain Routing). B cootser-
CTBUU C ATOW TEXHOJOTHEH MapUIpyThl CTaJIM 3alHChIBaTh B BUAE MPe(UKCOB, KOTOpPbIE Mpea-
CTaBISIOT COOOM agpec ceTH ¢ yKa3aHueM yepe3 3Hak "/" yucia pa3psioB MacKu, YCTaHOBIICH-
HBIX B 1. Hammpumep, mis kimaccuaeckoii cetr kiacca C mpedukc OyaeT uMeTh BU/I:



192.168.1.0/24, roe 192.168.1.0 — agpec cetn, a /24 cooTBeTCTBYET Macke 255.255.255.0.

[Tpu Hanuuyuu B MapupyTHOH Tabnuie ABYX Mpe(UKCOB, OTHOCSAIIMXCS K OJHON M TOM
ke ceTH, OyeT cuuTarbes mpeduKc, Macka KOTOPOro UMeeT O0JIbllee KOJTHIEeCTBO SAMHUIL. ITO
IPaBUJIO MOJYYHJIO Ha3BaHHUE "mpaBuia BeIOOpa 0ojee TOUHOro Mapuipyra', Tak Kak Macka C
OOJIBIIMM YKCIIOM €IMHHUIl YKa3bIBAET HAa CETh MEHBIIET0 pa3Mepa, a 3HaYuT, 00JIee TOYHO OIH-
CBhIBaeT pa3OMEHHE aapecHOro MPOCTPAHCTBAa HA MojAceTH. Emle ogHUM pe3yiabTaToM BBEIEHUS
texnosioru CIDR siBUiOCh MOSIBIICHHE BO3MOXKHOCTH OOBSBIATH OOBEAMHEHHBIC MAPIIPYTHI,
T.€. MapIIPYTHl HA CMEXHBIE CETH, O0bEMHEHHBIE C TIOMOIIBIO "KOPOTKUX" mpeduKcoB, nMero-
X HEOOJBIIOE KOJIMYECTBO E€IMHUI[ B COOTBETCTBYIOLIMX MM Mackax mojcereil. Benenue
texHonoruit VLSM u CIDR, coBMEeCTHO ¢ BBEIEHMEM HMHCTUTYTa JIOKAJbHBIX PErHCTPATOPOB
(Local Registry), mo3BoyiIo 3HAaUUTEILHO 3aMeIUTh Tpoliecc ncuepnanus [P— aapecos, a Tak-
K€ 3HAUUTEIFHO CHU3HUTH pPa3Mepbl MapIIPYTHBIX TaOIUI] MAruCTPaTbHBIX MapIIPyTH3aTOPOB
HNaTepuer

INPAKTUYECKASA YACTDH
3ananue 1. M3mMeHeHne nmapaMeTpoB HACTPOkK nmpoTokoia IP.

— Tlogxmountbest kK BuptyanbHo mMammHe Windows XP. Tlepeiitn B OKkHO KOH(UTY-
pUPOBaHUSI  CETEBBIX  MOJAKIIOYEHHWI:  OTKpHITh  OKHO  "CeTeBble  MOAKIIOYEHUS':
[Tyck/Hactpoiika/CereBble MoakiItoueHus. KIMKHYTh TpaBOM KJIABUINEH MBIIIM 1O 3HAYKY
"OJKIIIOUEHHE IO JIOKaJIbHOHU ceTn" U BhIOpaTh MyHKT "CBoiicTBa".

— B mosiBuBImIEMCs OKHE BBIOEpUTE ceTeBOM amamntep, 3arem "CpoiictBa", 3arem [Ipo-
tokon MuTtepuera (TCP/IP) u ero cBoiicTsa.

— 3anummTe 3HaYeHUs CETEBbIX apaMeTPOB, YCTAHOBJIICHHBIX Ha Baiieil mamuHe:

— [P—anpeca;

— CeTeBoil Macku;

— Afpeca 11032 10 YMOJIYaHUIO;

— Anpeca 1— o u 2—ro cepBepoB DNS (eciu oHM YCTaHOBJICHBI).

— 3aHecHuTe 3HaYEHMs 3TUX [1apaMETPOB B OTYET.

— Ypanute npotokon NetBUI, eciiu o ycranoBieH Ha Bamei Mamvse.

— YCTaHOBHUTE CETEBBIE MTAPAMETPBI MPOTOKOJa [P:

[P— anpec** CereBast macka I1lmr03

192.168.20Y.G+XX 255.255.0.0 Mcnonp30BaTh 3HAYCHHUE, KOTOPOE OBLIO

YCTAaHOBJICHO paHee, 100 3HaYCHHUE,

YKa3aHHOE MPEN0/IaBaTENEM.

I'me Y, G, XX — gecATHUHBIC YHCIIA;

Y — rox nocrymienus (oxHa mudpa 0-9).

G = "omep rpynnsl. 00 — s rpynnel YUP-1; 50 — nns rpynnet YUP-2; 100 — s rpynnsl
YUP-3.

XX = — IOPSIAKOBBIM HOMEP CTYJEHTa B IPYIIIIE.

[Ipumep. Ctynent nomep 21 (o xxypHany); rpynnsl YUP-2; rox nocrymnenus 2003.

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

[Tonyunm cereBoil agpec mammnsbl: 192.168.203.71

I'me 203 = 200+3

71 =50+21.

— Ecnu B pe3ynbrare n3MEHEHHs MapaMeTpoB HACTpOiiku mpoTokona IP Oyxer BeigaHo
cooOmieHrne 0 HeOOXOUMOCTH TIepe3arpy3Ku, HU B KOEM cilydae He JeJaiTe 3Toro, mpocro oT-
KQKUTECH.

— OTKpBITh KOHCOJIb CUCTEMBI). B KOMaHTHOM CTPOKE BBIOIHUTH KOMaHAY:

> ipconfig /all
— CoxpaHuTe pe3yabTaT BbIIIOJHEHUS 3TOM KOMaHbl B OTYETE.



— B xoMaHJIHOM CTpOKE KOHCOJIM BBIIIOJIHUTE KOMaHY:
> ping <aapec Nu03a>

— Pe3ynbTarhl 3aHecute B (ailsl otyera.

— OdopmiieHne oT4eTa Mo Pe3ybTaTaM BBIMOJTHEHUS MTPAKTUIECKON
paboTHI.

IIpakTuyeckas padora NeS PaGora ¢ AMarHoCTHYECKMMH YTHJIMTAMM MPOTOK0J1a
TCP/IP

ean padoThl: 00001IEHNE U CHCTEMaTH3aIisl 3HAaHUKA 10 TeMe «MeXCeTeBoe B3auMO-
ICUCTBUEY

TEOPETUYECKAS YACTDb
JAunarnocruueckue yruautbl TCP/IP
B coctaB TCP/IP BX0oAST AMarHOCTUYECKHUE YTHIIUTHI, MPeAHA3HAUYECHHBIEC TSI POBEP-
KM KOH(UTYpaIlUK CTeKa M TECTHPOBAHUSI CETEBOTO COCTUHCHUS.

Yrunura: | IIpumenenue:

arp BeIBoAMT 11151 IPOCMOTpa M M3MEHEHUS TaOJIHIly TPAHCISIIUH aIPECOB, MC-
MOJI3YEeMYI0 TIPOTOKOJIOM paspenieHust aapecoB ARP (Address Resolution
Protocol - onpenensier nokanbHbli aapec 1o IP- anpecy)

hostname | BeiBomuT uMs J10KaIbHOTO X0cTa. Mcnmonmp3yercs: 6e3 mapaMeTpos.

ipconfig BeiBoguT 3HaueHust mis Tekymied koHdurypamuum crteka TCP/IP: IP-
aJpec, MacKy MOJICETH, aApec NuIo3a Mo ymosudanuio, aapeca WINS
(Windows Internet Naming Service) u DNS (Domain Name System)
nbtstat BreiBoguT cratnctuky m Tekymyo uHbopmarmio o NetBIOS, ycranos-
neanomy noBepx TCP/IP. Mcnonbs3yercs st IPOBEPKU COCTOSIHUS TEKY-
mux coenuaennii NetBIOS.

netstat BbIBOIUT CTAaTUCTHKY M TEKYIIyl0 HH(OpPMAIMIO IO COEJUHEHHIO
TCP/IP.

nslookup | OcymiecTBiseT NpoBEpKyY 3anuceil 1 JOMEHHBIX MCEBJIOHUMOB XOCTOB, J0-
MEHHBIX CEPBHCOB XOCTOB, a TaK)Ke MH(POPMAIUN OTIEPAITUOHHON CUCTEMBI,
MyTeM 3ampocoB kK cepsepam DNS.

ping OcymiecTBisIET MPOBEPKY MNpaBWwiIbHOCTH KoHpurypupoBanus TCP/IP u
MIPOBEPKY CBS3U C YJAIIEHHBIM XOCTOM.

route Momudunupyer tabmumsl MapupyTtusanuu IP. OtoOpaxaer comepxumoe
TaOIUIIBL, JOOABIACT U yaaIsIeT MapmpyTsl IP.

tracert OcymecTBisieT MPOBEPKY MapuipyTa K yJAICHHOMY KOMITBIOTEPY MyTeM

oTIpaBku 7X0- makeroB mnporokona ICMP (Internet Control Message
Protocol). BeiBoauT MapuipyT mpoxXoKICHHs IMTaKETOB HAa YIAJICHHBIM KOM-
IBIOTEP.

IIpoBepka npaBuibHOcTH KOHurypauun TCP/IP
[Ipu ycrpanenun HeucnpaBHocTel u mpobiem B cetu TCP/IP cnenyer cHavyana nmpose-
pUTh IIpaBUILHOCTH KOHGuUrypanuu TCP/IP. [l aToro ucnosb3yercs yruiaura ipconfig.



DTa KOMaHJa ToJie3Ha Ha KommbloTepax, paboratomux ¢ DHCP (Dynamic Host
Configuration Protocol), Tak kak gaeT moiapb30BaTeNsIM BO3MOKHOCTh ONPEICTUTh, KaKkas KOH-
¢urypanus cetu TCP/IP u kakue BenmuuuHbI ObUTH yCTaHOBJICHBI ¢ Tomotsio DHCP.

Cunrakcuc:

ipconfig [/all | /renew[adapter] | /release]
[TapameTpsbl:

all - BBRIJAET BeCh CMHMCOK TMapameTpoB. be3 3toro kmouya oToOpaxkaercss Toibko IP-
aJipec, Macka U 1UII03 IO YMOJIYaHUIO;

renew[adapter] - o6HOBIsIET MapameTpbl KoHurypaunun DHCP nns ykazanHoro cere-
BOTO aJIalnTepa;

release[adapter] - ocBob0xnaet BoeneHusii DHCP IP-anpec;
adapter - UMs CETEBOTO aJanTepa;

displaydns - BBIBOJUT uH(pOPMAIIUIO O COJIEPKUMOM JIOKaIbHOTO
KO3Illa knmuenta DNS, ucnonb3zyemoro ajist pa3penieHus: JOMEHHBIX UMEH.

Taxkum obpazom, yrunura ipconfig mo3BoJsSeT BBHIICHUTH, HHULMAIN3UPOBAHA JIH KOH-
durypamus u He nyonupyrotes au [P- agpeca:

— ecnu KoH(urypamnus HHULHATU3UpOoBaHa, To nosisercsa [P- anpec, macka, 1uo3;

— ecnu [P-aapeca nyonupyrotcs, To Mmacka cetu Oyzaet 0.0.0.0;

— ecnu npu ucnonb3zoBanun DHCP kxommnbroTep He cmor nonyuduts [P-anpec, To oH

oyzer pases 0.0.0.0 .
TecTupoBaHue cBA3M C HCNOJIH30BAHMEM YTHJINTHI ping

VYrunuta ping (Packet Internet Grouper) ucnosib3yercsi AJisk MPOBEPKH KOHMUTYpUPO-
Banus TCP/IP u nuarHoctuku ommoOoK coeauHenus. OHa onpeaenseT NOCTYIHOCTh U (YHK-
LIMOHMPOBAHUE KOHKPETHOro xocta. Vcmonp3oBaHue ping Jydminii cnocod MpOBEpPKU TOrO,
9TO MEXKIY JIOKAThbHBIM KOMITBIOTEPOM U CETEBBIM XOCTOM CYIIIECTBYET MapmipyT. XOCTOM
Ha3bIBACTCs JIIO00E CETEBOE YCTPOMCTBO (KOMITBIOTEpP, MapUIpyTHU3aTOp), OOMEHHBAIOIIEECS
nH(popManuen ¢ pyrumMu ceTeBbiMu yctporictBamu o TCP/IP.

Komanga ping npoBepsieT COeIUHEHHE C yIATICHHBIM XOCTOM ITYyTeM TOCBUIKU K 3TOMY
xocty 3x0-maketoB ICMP u mpociymmBanus 3X0-0TBETOB. Ping oXugaeT Kaaplid MOCIaH-
HBII MaKeT U e4YaTaeT KOJMYECTBO MEpPEJaHHbIX M MPUHATHIX MakeToB. Kaxablii NmpuHATHINA
MaKeT MPOBEPSIETCS] B COOTBETCTBHH C TIEPEJaHHBIM COOOIIeHneM. Eciu CBsI3b MEX Iy XOCTaMH
10X ast, U3 COOOIIEHMI ping CTaHET SICHO, CKOJIBKO MAKETOB MOTEPSIHO.

[To ymomuanuto mepenaetcs 4 sxo-makera JiiuHOW 32 Oaiita (mepuoauyeckas mocie-
JIOBATEIbHOCTh CHMBOJIOB ajihaBUTa B BEPXHEM peructpe). Ping mo3BosisieTr H3MEHUTh pa3Mep
¥ KOJIMYECTBO TAKETOB, yKa3aTh, CAEAYET JIU 3aMUCHIBATh MAPIIPYT, KOTOPHIN OHA HCIIONB3Y-
€T, KaKyl0 BEJIMYMHY BpEMEHHU XU3HHM (ttl) ycTaHaBIMBaTh, MOKHO JM ()parMEHTHPOBATH Ia-
KeT u T.4.. [Ipu momydeHun oTBeTa B MOJE time yKa3bIBaeTcCs, 3a Kakoe BpeMsl (B MIJITHCEKYH-
Jlax) MOCTaHHBIN MaKeT JOXOIUT 10 YAAJIEHHOTO XOCTa M BO3BpallaeTca Ha3zaj. Tak Kak 3Ha-
YCHHE 10 YMOJYAHHIO JJIsi OKHMJIAaHUSI OTKJIMKA paBHO | CeKyHIie, TO BCe 3HAYCHHS HAHHOTO
nosist OynyT Menbie 1000 mumnmucexkyna. Ecnu Bel momydaere coobmenue «Request time outy»
(ITpeBbllieH UHTEPBAN OKUAAHUS), TO, BOZMOKHO, €CJIM YBEIHUUTh BPEMs OXKHIaHUS OTKIIU-
Ka, TaKeT JOUJET 10 YAAJEHHOTO XOCTa. DTO MOXKHO CJENaTh C TTOMOIIBIO KITF0Ua —W.

Ping MoxHO BicTiONb30BaTh Jy1sl TecTUpoBaHus kak uMeHH Xocta (DNS unmu NetBIOS),
tak u ero [P-aapeca. Ecnu ping ¢ IP- agpecoM BBINOJIHMUIIACH YCIICUIHO, a C UMEHEM — Heyay-
HO, 3TO 3HAUYMUT, 4TO MpobdeMa 3aKITI0YaeTcs B paclio3HaBaHUU COOTBETCTBHS a/ipeca U UMEHH,
a HE B CETEBOM COEIMHEHUU.

Hcnonp30BaHne yTUIMTHI ping:

— Jnsa mposepku Toro, uro TCP/IP ycraHOBIEH W MpaBUIBLHO CKOH(GUTYPHPOBAH HA
JIOKaJLHOM KOMITBIOTEPE, B KOMaHJIe ping 3amaeTcs aapec neTyim obpatHoit cBsizu (loopback
address):

ping 127.0.0.1



Ecnu tect ycnenHo npoiaeH, To Bbl OJIYYUTE CIECYIOIUNA 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
— UtoO0BI yOeauThcs B TOM, YTO KOMITHIOTEp MpaBUIbHO 100aBiieH B ceTh U [P-ampec
He nyonupyercs, ucrnonb3yercs IP- anpec 1okanbHOro KOMIbIOTEpA:

ping IP-adpec noxanvnozco xocma
— YroOBI MPOBEPUTH, YTO MUTIO3 MO YMOTYaHUIO (PYHKIIMOHUPYET U YTO MOKHO YyCTa-
HOBHUTBH COCAMHEHUE C JIFOOBIM JIOKAJTBLHBIM XOCTOM B JIOKAJIBHOU ceTH, 3amaercs [P-anpec numo3a
M0 YMOJTYaHHUIO:

ping IP-adpec wniosza
— JIisg mpoBEepKH BO3MOKHOCTH YCTAaHOBJICHHMSI COCAMHEHHUsSI Yepe3 MaplIpyTU3aTop B
KoMaHie ping 3anaercs [P-agpec ynanenHoro xocra:
ping IP-aopec yoanennozco xocma

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

CTUKY U f1p GREHOMHAS TOOMMAAY Diipe praTipehbsaHEAn & Rodiaknireak - mocmoTpers craru-

aﬂpecy;a - IO3BOJICT ONPEACTIUTh JOMCHHOC MM YAAJICHHOI'O KOMIIBIOTEpA IO €To IP-

n count - mockutaeT koamdyectBo nakeroB ECHO, ykazanHoe mapameTpoM count;

ne Gynet P& HORRORATE SR TR LGRS Rh QAT (YA CHYRIE RS Ag IS | 92 OaiiTa);
=i ttl - ycTaHaBIMBAECT BpEMsl J)KU3HU TaKeTa B BeTWUUHY ttl (KaXKaplii MapiipyTuzatop
YMCHBHI)Q.C'Tr{ﬂcﬁHI@ﬁﬁM§T; C YCTaHOBJICHHBIM ()J1aroM «He (parMeHTUPOBATH». ITOT MaKeT

- V tos - YyCTaHABJIMBACT THUII MOJSI «CEPBUC)» B BCIINUHHY tos;

3anmcy Wyder € oudIUebIBART 91 IBXO/IAIIETO TIAKETA U BO3BPAIIAIOMIETOCS [TAKETA B TI0JIE

-§ count - TIO3BOJISIET OPAaHUYUTH KOJMUYECTBO MIEPEX0I0B U3 OJTHOU MOJICETH B JPYTYIO
(xomoB). Count 3a1aeT MaKCUMaJIbHO BO3MOYKHOE KOJTMYECTBO XOIOB;

-j host-list - HanpaBJsieT MaKeThl C TIOMOIIBIO CITUCKA XOCTOB, ONPEAEICHHOr0 Mapa-
metpoM host-list. TlocnemoBatenbHble XOCTBI MOTYT OBITH OTAEICHBI HPOMEXKYTOUYHBIMHU
MapuipyTuzaropamu (TuOKasi cTaTudeckas MapIipyTu3aius). MakcumMalibHOE KOJMYECTBO XO-
CTOB B CIIUCKE, 1Mo3BosieHHoe [P, paBHO 9;

crieoBak IR TIES [xOdRBID MRINRIT HAKGHit: IS CTHIAN KIPOMEORy QTP BRMS Hyiaip ot Aieipdlar
(>kecTKasl cTaTHYeCKasi MapIIpyTH3alys ). MakcuMallbHOE KOJIMYECTBO XOCTOB
MHIJITHCER YHHER Y10 Yiia3hiBACHOBPANMEKPKUIaHMs (timeout) OTBETA OT yJAICHHOIO XOCTa B
destination-list - yka3pIBaeT yHaJCHHBIH XOCT, K KOTOPOMY HaJl0 HAIPaBHUTh ITAKETHI
ping.
[Ipumep wucnonb3oBanust yrwimThl ping: C:\Documents and Set-



tings\user>ping www.ya.ru
O6men naketamu ¢ ya.ru [213.180.204.8] mo 32 Gaiir:
Otset ot 213.180.204.8: uncno 6aitr=32 Bpemsa=1887mc TTL=53
Otset ot 213.180.204.8: uncno 6aitr=32 Bpemsa=1475mc TTL=53
Otser ot 213.180.204.8: uncno 6aitT=32 Bpemsa=1094mc TTL=53
Otset ot 213.180.204.8: uncno 6aiir=32 Bpemsa=736mc TTL=53
Cratucruka Ping ms 213.180.204.8:
[TakeroB: otmnpasineno = 4, nonyyeHo = 4, notepsino = 0 (0% noteps),
[Tpubnu3uTenbHOE BpeMs MpueMa-fnepeiadu B Mc:
MunumansHoe = 736Mcek, MakcumanbHoe = 1887 mcek, Cpegnee = 1298 mcek

N3yuyeHne MapuipyTa Me:aAy CeTeBbIMH COEIUHEHHUSIMH C MOMOIIbLI) YTHJINTHI
tracert

Tracert - 370 yTunuTa TpaccupoBku Mapupyrta. Ona ucnonsdyet nosne TTL (time-to-
live, Bpems xu3Hn) maketa [P u coobmenus 06 ommobkax ICMP mis onpenenenust MapmpyTa
OT OJIHOTO XOCTa JI0 IPYToro.

YTunura tracert MokeT OBITH OoJiee coep KaTeTbHOU B yO0HOM, YeM ping, 0COOCHHO
B T€X CilydYasX, KOrJa yJaJeHHbIH XOCT HeAOCTHXKHUM. C MOMOIIBI0 HEE MOXKHO OMpPENEIUTh
paiioH mpobisiem co cBs3bio (y Internet-mpoBaiinepa, B OOPHO CeTH, B CETHU yJAJIEHHOTO XO-
CTa) MO TOMY, HaCKOJIbKO J1aJieKo OyJeT OTClIeKeH MapmipyT. Eciu BO3HUKIN TTPOOIEMBI, TO
YTHJIMTA BBIBOJUT Ha dKpaH 3Be3A04Kku (*), mubo coobmenus tuna «Destination net unreacha-
bley, «Destination host unreachabley, «Request time out», «Time Exeeded».

VYrunuta tracert paboraer cienyrommM oOpa3oM: IMOChUIACTCA MO 3 MPOOHBIX HXO-
MaKeTa Ha KaX/bIi XOCT, 4epe3 KOTOPBIM MPOXOIUT MAPIIPYT 10 YAaldeHHOTO xocTa. Ha skpan
MIPU 3TOM BBIBOAMTCS BpeMsl OKHUJAHUSI OTBETa Ha KaxXAbld makeT (Ero MOXXHO M3MEHHTH C
MOMOIIBIO Tlapamerpa -w). [lakeTsl MOChITAIOTCS ¢ PA3TUYHBIMU BEIMUYMHAMH BPEMEHU KHU3-
HU. Kaxnaplii MapmipyTu3arop, BCTPEUAOIIUNCS 1O IMyTH, TIepe]] MepeHanpaBIeHIeM aKeTa
ymenbmaet BenmmunHy TTL Ha equnuiry. Takum oOpa3om, BpeMs )KU3HH SBISIECTCS CIYCTUYMKOM
TOYEK MPOMEKYTOUHOM JocTaBKU (xomoB). Korma BpeMs >XKM3HU MakeTa JAOCTUTHET HYJIS,
MpEeArnoaraeTcs, YTO MapIIpyTH3aTOp MONILIET B KOMITBIOTEP-UCTOYHUK coobmienue ICMP
“Time Exeeded” (Bpems uctekio). MapmpyT onpeaensiercsl myTeM MOCBUIKA TEPBOTO IXO-
nakera ¢ TTL=1. 3arem TTL yBenuuuBaercss Ha | B KaKIOM IOCIIEIYIOIIEM MTaKETE 10 TEX
Mop, MoKa MakeT He JIOCTHTHET YJAJIeHHOTOo XOCTa, JU00 OyAeT NOCTUTHyTa MaKCHMAajbHO
Bo3MmoykHas BenmmunHa TTL (o ymomuanuto 30, 3agaeTcsi ¢ MOMOIIBIO mapameTpa -h).

Mapuipyt onpezaensercs mytem uszydeHus cooduiennii ICMP, koTopble mpHChLIAIOTCS
00paTHO MPOMEKYTOUYHBIMH MaPIIPyTU3ATOPAMH.

[Tpumeuanue: HEKOTOPbIE MaPLIPYTU3ATOPHI MPOCTO MOJIYA YHUUYTOKAIOT MAKEThI C UC-
tekmuM TTL u He OyayT BUIHBI yTHIIUTE tracert.

CuHrakcuc:
tracert [-d] [-h maximum_hops] [-] host-list] [-w timeout] umsa_yenesoeo_xocma
ITapameTpsr:

-d - yKa3bIBaeT, YTO HE HY)KHO paclo3HaBaTh aapeca AJii UMEH XOCTOB;

Hens;, 1 maximum_hops - yKa3plBaeT MaKCUMAaJIbHOE YUCJIO XOIOB JUIS TOTO, YTOOBI MCKATh

-j host-list - yKka3bIBaeT HEXECTKYI0 CTaTUYECKYI0 MapIIPYTH3aLUI0 B COOTBET-
ctBuH ¢ host-list;

HOe uncHO HfierUt - YKa3bIBAET, YTO HY)KHO OXHIATh OTBET HA KaXIBIA IXO-TIAKET 3aJ1aH-

[Ipumep wucnons3oBanus yruauThl tracert: C:\Documents and
Settings\user>tracert =~ www.ya.ru TpaccupoBka Mapumipyra K Yya.ru



[213.180.204.8]
C MaKCHUMaJIbHBIM YUCJIOM MPBLKKOB 30:
I <l mc<I mc <1 mc mygatewayl.ar7 [192.168.1.1]
2 16ms15ms23ms 192.168.229.9
3 16ms16ms 16 ms 192.168.224.46

4 * * * [TpeBbIlicH HHTEPBAT 0KHUIAHUS IS 3aIpOca.
5 * % * [IpeBbIlieH HHTEPBAIT OKUAAHUS JJIS 3aIpoca.

6 24 ms24 ms25ms 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 ms68 ms 87.226.233.198
13 1715 ms 2206 ms 2579 ms WWW.ya.ru

[213.180.204.8]
TpaccupoBka 3aBepuieHa
Y1uaura ARP

OcHoBHas 3azna4a nporokosnia ARP —rpancnauus [P-angpecoB B COOTBETCTBYIOLIUE JIO-
kanbHbIe aapeca (MAC-ampeca). s storo ARP-mporokon ucmnons3yeT wHGOpMAIHUo U3
ARP-ta6munpt (ARP- kama). Ecim HeoOxoaumas 3anmuck B TaOIUIE HE HAlEHA, TO MPOTOKOI
ARP ormpaBiser mMHUpPOKOBEMATENBHBIN 3alIPOC KO BCEM KOMIIBIOTEPAM JIOKAJILHOM MOJICETH,
MbITAICh HAWUTH Biazenblia gaHHoro IP-aapeca. B kaie Moryr coaepkaThCs JBa TUIMA 3aMu-
ceil: craruueckue W auHamuueckue. CTaTuuecKue 3amucu BBOJASITCS BPYUHYIO M XPAHSTCS B
K3I1I€ MMOCTOSTHHO. JIMHAMHUYECKHUE 3aMMCH MOMEIIAIOTCS B KAIII B PE3yJIbTATE BBIOJTHEHUS IITU-
POKOBELIATENbHBIX 3anpocoB. i1 HUX CYHIECTBYET NOHSATUE BPpEMEHHU XHU3HU. Ecnu B Tede-
HUE OTNpeeNICHHOT0 BpeMeHH (110 YMOJIYaHHUIO 2 MHUH.) 3alluCh He ObUTa BoCcTpeOoBaHa, TO OHA
yAQISEeTCs U3 KA1IIa.

CuHrakcuc:

ajapeca;

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

-§ - 3aHECEHHE B KAIII CTATUYCCKUX 3aIHMCEH;
d - ynaieHwe W3 KdIIa 3aluch s omnpeaeneHHoro IP-

a - IOpOCMOTp COACPKHUMOI'O KiIa AjId BCEX CCTEBBIX

aJanTepoB JIOKAJILHOTO KOMIbIOTEpa; inet_addr - 1P-agpec;

eth_addr - MAC-anpec.

[Ipumep wucnonb3oBanust ytwmtel ARP: C:\Documents and Set-
tings\user>arp -a 169.254.15.2 Untepdeiic: 169.254.15.1 --- 0x2



Anpec IP ®uznyeckuii aapec Tun 169.254.15.2 00-19-5b-82-fb-
d0 nuHaMUYecKuit
Yruaura netstat
YTunura netstat mo3BOJISIET MOJYYUTh CTATHYECKYIO MH(OPMAIIUIO IO HEKOTOPHIM U3
npotokoiioB cteka (TCP, UDP, IP, ICMP), a Takxe BBIBOJUT CBEJCHHUS O TEKYIIUX CETEBBIX
coeauHeHusIX. OCOOEHHO OHa IoJsie3Ha Ha OpaHaMay’pax, ¢ €€ MOMOIIbI0 MOXKHO OOHAPYKHUTh
HapylIeHHus: 0€30MaCHOCTH IIEpUMETpa CETH.
CuHrakcuc:
netstat [-a] [-e] [-n] [-s] [-p protocol] [-r]
[TapameTpsbi:
-a - BBIBOJUT MEPEUYEHb BCEX CETEBBIX COCIMHEHUN U MPOCITYUIUBAIOMIMXCS MTOPTOB JIO-
KaJIBHOTO KOMIIBIOTEPA;

ToNydeHHBIX BBAPHINSTARHCEAlY) v Ethernet-untepdeiico  (Hampumep,  KOIMYECTBO
BCEX CeTeBHLBOBRIIHEHAND NOKANSHEP BROMITINEYEPAV [LOL KAHCIOFoMe dBaHNEMER B LGS N tes
uHpopmanusa o6 [P-anpecax nokalbHOrO M YHaJeHHOTO HWHTEep(eiicoB BMecTe C HOMEpaMu
UCTIOJIB3yEMBIX ITOPTOB;

- - BBIBOOUT CTaTHCTHYECKyt0 WHpopMmanuio s nporokonos UDP, TCP,
ICMP, IP. Kitrou «/morey mo3BOJIsSICT

IPOCMOTPETh HH(POPMAIHIO TOCTPAHIYHO;

7 - BBIBOJIUT COACPKUMOE TaOJIUIIBl MapIIPyTH3AIIUH.

MNPAKTUYECKASA YACTb

3aganue 1. [Tonydenue cnpaBodHON HHGOPMALIUK IO KOMaHIaM

— BrIBenuTe Ha 3KpaH CIPaBOYHYIO HH(POPMAIUIO IO YTUIIUTAM ipconfig, ping, tracert,
hostname. J1Ji1 5TOT0 B KOMaHHOW CTPOKE BBEIUTE MMl YTHIIUTHI O€3 mapamMeTpoB Wiu ¢ /7.

— H3yunTe KI04M, UCTIONb3YEMbIE MPH 3aITYCKE YTHIIUT.
ITosyyeHre MMeeHH X0CTAa

— BrIBenuTe Ha 3KpaH UM JIOKAIBHOTO XOCTa € TIOMOIIBI0 KOMaH/IbI hostname.
N3yuenne yruautsl ipconfig

— Ilposeprte kKoHuUrypanuo TCP/IP ¢ moMombio yTHIUTHL ipconfig. 3anoaHuTe Taod-
JUILLY:

MNms xocra

IP-anpec

Macka nojaceTu

OCHOBHOM 1103

Hcnonb3yerca nu DHCP

(axpec DHCP-cepBepa)

Onucanue aganrepa

Du3nYeCKuil aapec

CETEBOT0 ajanTepa

IAnpec DNS-cepBepa

IAnpec WINS-cepsepa

TecTtupoBanue CBSI3U € MOMOUIBI0 YTHJIUTHI ping
— IlpoBepbTe NMpaBUIBHOCTh YCTaHOBKU M KoH(urypupoBanus TCP/IP Ha nokanbHOM

KOMIIBIOTEPE.
— IlpoBeprTe, MpaBUIBHO JH J00ABJIEH B CETh JOKAJIbHBIM KOMIBIOTEP U HE AyOIUpPY-

ercs i [P-anpec.




— IlpoBeprTe (DYHKIMOHMpPOBAHUE MUIIO3a MO YMOJIYAHHUIO, MOCIAB 5 3XO-MAKETOB
JUIMHON 64 Oaiira.
— IIpoBeppTe BO3MOXKHOCTb YCTAHOBJECHMSI COEAMHEHHS C YAAJEHHBIM XOCTOM
(manmpumep www.yandex.ru)
Onpenenenue nytu IP-nakera
- C IIOMOINLIO KOMaH/EbI fracert IMMPOBCPHTC AJId NCPCUUCIICHHBIX HHUXKEC aAPpCCOB, YCPC3
KaKHhe MPOMEKYTOUHbIE Y3JIbl UJET curHail. OTMEThTE UX:
192.168.0.1:
10.70.0.3:
10.70.1.1:
www.ineka.ru
IIpocmoTp ARP-k311a
— C moMoIIpI0 YTUIUTHI arp mpocMoTpute ARP-Tabnuily IokabHOTO KOMITBIOTEpA.
IHonyyenne wuHpopManum o0 TEKYHIMX CeTEBbIX COEIMHEHHAX M MPOTOKOJAX CTEKa
TCP/TP.
- C NMOMOIIbIO YTHUJIMTLL netstat BBIBEIUTE MEPCUCHb CCTCBLIX COC,Z[I/IHGHI/Iﬁ u craTru-
ctudeckyto napopmanuro s nporokosoB UDP, TCP, ICMP, IP.

IIpakTuyeckas padora Ne6 Pemenune npoosaem ¢ TCP/IP

Lesas padoThl: U3yyeHue cnoco6os pemenus mpodiaem ¢ TCP/IP

TEOEPETHUYECKASA YACTD

TCP/IP - sto aG0peBuarypa Tepmuna Transmission Control Protocol/Internet Protocol
(ITpotoxon ympaBienus nepemaueii/[Iporoxon Internet). B TepMHUHONIOTMU BBIYMCIUTEIBHBIX
CETeH MPOTOKOJ - 3TO 3apaHee COINIACOBaHHBIN CTaHAAPT, KOTOPBIN MO3BOJIAET JBYM KOMIIbIOTE-
pam oomenuBarbes gaHHbIMH. Daktuuecku TCP/IP He oguH mpoTokoi, a HecKoiabko. IMEeHHO
M03TOMY BBl YaCTO CJIBIIINTE, KaK €r0 Ha3bIBalOT HAOOPOM, HJIM KOMIUIEKTOM ITPOTOKOJIOB, CPEAU
kotopbix TCP u IP - 1Ba OCHOBHBIX.

ITporpammuoe obecneuenue st TCP/IP, Ha BameMm KoMIbIOTEpE, MPeICTaBIseT coO0i
cneunuynyro g naHHoW 1iardopmel peanuzamuio TCP, IP u apyrux uieHoB cemelcTBa
TCP/IP. O6bpI9YHO B HEM TaKXe€ MMEIOTCS TaKHE BBICOKOYPOBHEBBIC NMPHUKIIAIHBIE MPOTPAMMBI,
kak FTP (File Transfer Protocol, IIporokon nmepexaun ¢aitioB), KOTOpbIE JAIOT BO3MOXHOCTb
yepe3 KOMaHIHYIO CTPOKY YIpaBisiTh oOMeHoM (aitiamu mo Certw.

TCP/IP - 3apoaumcst B pe3ysbTaTe UCCICAOBaHMM, TPOPUHAHCUPOBAHHBIX Y IPaBICHUEM
NEPCIEKTUBHBIX HAYYHO-HCCIIEN0BaTENbCKUX pa3paboTok (Advanced Research Project Agency,
ARPA) nmpaButensctBa CIIA B 1970-X rogax. DTOT MPOTOKOJ OBLIT pa3padOTaH ¢ TEM, YTOOBI
BBIUMCIIUTENBHBIE CETH UCCIEA0BATEIBCKUX [IEHTPOB BO BCEM MUPE MOTIHU OBITh OOHEIUHEHBI B
dopme BuptyanbHOi "cetu cereil" (internetwork). IlepBonauanbrast Internet Obuta co3maHa B
pe3ynbTare npeoOpa3oBaHUs CYLIECTBYIOIIETO0 KOHTJIOMepaTa BBIUMCIUTEIbHBIX CEeTel, HOCHUB-
mux Ha3Banne ARPAnet, ¢ momorrsio TCP/IP.

[Tpuumna, o kotopoit TCP/IP cTons BakeH ceroaHs, 3aKJII09aeTCs B TOM, YTO OH TTO3BO-
JSIET CAaMOCTOSITETTFHBIM CETSIM MOJAKIIOYAThCA K Internet ninm 00beIUHATHCS IS CO3JaHUS YacT-
HBIX UHTpaceTeil. BeraucnurenbHbie CETH, COCTABIISIFOIINE HHTPACETh, (DU3MUECKU MOAKITIOYAI0T-
Csl yepe3 YCTPOMCTBA, Ha3blBaeMble Maplupyrusaropamu win [P-mapupyrusaropamu. Mapuipy-
THU3aTOP - 3TO KOMIIBIOTEP, KOTOPBIM MEPEAACT MAKEThl TAHHBIX U3 OJHOW CETH B JIpyryro. B uH-
TpaceTH, pabdoratonieit Ha ocHoBe TCP/IP, nndopmanus nepenaercs B BUAE AUCKPETHBIX OJ0-
KoB, Ha3biBaeMbIX [P-makeramu (IP packets) nnu IP-neritarpammamu (IP datagrams). brnaromaps
nporpaMmmHoMy obecnieueHuto TCP/IP Bce KOMIBIOTEPHI, MOIKIIOYEHHBIC K BBIUACIUTEIHHOM
CEeTH, CTaHOBSATCS "Onmu3kuMu poacTBeHHUKaMu'". 10 CyIecTBY OHO CKpBIBAET MapIIPyTU3ATOPBI



u 0a30BYI0 apXUTEKTYpy ceTeil U JeNlaeT Tak, YTO BCE 3TO BBHIMJISAUT KakK OJlHA OOJbIIAs CETh.
TouHo Tak e, kak nmojkiIoueHus K cetu Ethernet pacno3narotcs 1o 48-pa3psiaHbIM UACHTHDH-
karopam Ethernet, moaxmoueHus K wuHTpaceTn uAeHTUUIHUPYIOTCS 32-pa3psaHbiMu  IP-
aJpecamMu, KOTOpPbIE MBI BBIpakaeM B (opMe AECATUYHBIX YHCEN, pPa3IeJICHHBIX TOYKAMHU
(manmpumep, 128.10.2.3). B3sB [P-anpec ygaieHHOro KOMITBIOTEPA, KOMIBIOTEP B HHTPACETH WIIH
B Internet MO>XeT OTIPaBUTH JaHHBIEC HA HETO, KaK OyJITO OHU COCTABIISAIOT YaCTh OJJHON M TOM XKe
¢du3nueckoii cetu.

TCP/IP naet perienue npodaeMbl JAHHBIMUA MEXIY IBYMsI KOMIIbIOTEpaMH, MTOAKIIOUECH-
HBIMH K OJHOH WM TOW K€ WHTPACETH, HO MPUHAMICKANUMHU PA3TUIHBIM (PU3HMUYECKUM CETSIM.
PemieHne cOCTOMT M3 HECKOJIBKHX YacTE€H, NMPUYEM KaXAbld WIEH CEMEUCTBA MPOTOKOJIOB
TCP/IP BHOCHT cBoIO JienTy B obuiee neno. IP - camblii ¢pyHIaMEHTAIBHBINA TPOTOKOJI U3 KOM-
mekta TCP/IP - mepenaer IP-melitarpaMmbl 10 MHTPACETH W BBHITIONHSET BAXHYIO (PYHKITHIO,
Ha3bIBAEMYI0 MapUIpyTU3aLUe, 0 CyTH JieNa 3TO BEIOOp MapuIpyTa, o KOTOpOMY JeHTarpam-
Ma OyJeT CleoBaTh U3 MyHKTa A B MyHKT B, 1 UCTIOIB30BaHUE MApIIPYTU3ATOPOB TSl "TIPHIK-
KOB" MEXIY CETSIMU.

TCP - 310 IpoTOKOJ GO0JIee BBICOKOTO YPOBHS, KOTOPBIM MO3BOJISET MPUKIATHBIM IPO-
rpaMMaM, 3alyleHHbIM Ha Pa3JIMYHBIX TJaBHBIX KOMIBIOTEPAX CETH, 0OMEHUBATHCSA MOTOKaMU
naHHbiX. TCP genuT moToKW JaHHBIX HA LEMOYKH, KOTopble Ha3biBatoTcss TCP-cermenTamu, u
nepeaaer ux c¢ nomouipio IP. B OonpmmucTBe ciaydaeB kaxaplii TCP-cermeHT nepechbuiaercs B
onHou IP-meiirarpamme. Omnako npu HeoOxoaumoctu TCP OyneT pacmierisiTb CeTMEHTHI Ha
HeckoJbKo [P-neiirarpamm, BMeIaonmxces B GU3NUEcKue KaJpbl JaHHBIX, KOTOPbIE UCIOJb3Y-
I0T 1715 iepeayu nHpopmanuu Mexay kommnbsiorepamu B cetu. [lockonbky IP He rapantupyer,
YTO JAeHTarpaMMbl OyAyT TOJIYYCHBI B TOM JK€ CAMOM MOCIEI0BATEIIBHOCTH, B KOTOPO OHU ObI-
mu mocnadbl, TCP ocymectBisier moBTopHylo "cObopky" TCP-cerMeHTOB Ha ApyroM KOHIIE
MapuipyTa, 4To0bl 00pa30BaTh HempepbIBHBIN MOTOK HaHHBIX. FTP u telnet - 3To 1Ba mpumepa
NMONYJISPHBIX NMpUKIaaHbIX TporpamMm TCP/IP, kotopsie onupatorcs Ha ucrnosbp3zoBanue TCP.

Hpyroit Baxubiii wieH komiuiekra TCP/IP - User Datagram Protocol (UDP, mpotokon
MOJIb30BaTEILCKUX JledTarpaMm), Kotopeiid moxoxk Ha TCP, Ho Oomnee mpumwutmBeH. TCP -
"HaJIe)KHBIA" TIPOTOKOJI, TTOTOMY YTO OH 00ECIIeYHBACT MPOBEPKY HA HAIMYKME OMIMOOK U 0OMEH
MOATBEPKIAIOIIMMU COOOIICHUSMHU YTOOBI JaHHBIE IOCTUTAIM CBOETO MECTa HAa3HAUEHUS 3aBe-
nomo 6e3 uckaxkenuil. UDP - "HeHaqexxHBINA" MPOTOKOJ, NOO HE rapaHTUPYET, YTO JAeHTarpaMMel
OydyT NPUXOAUTH B TOM MOPSJKE, B KOTOPOM ObUIM MOCIAHBI, U JaKe TOTO, YTO OHU MPHUIYT BO-
obme. Ecian HageXHOCTh - KenaTeabHOE YCIOBUE, JUIA €ro peajiu3alud MOoTpedyeTcs Mpo-
rpammHoe obecrieuenne. Ho UDP mo-npexnemy 3anmmaer cBoe mecto B mupe TCP/IP, u uc-
IUIb3yeTcs BO MHOrMX mporpammax. Ilpukmagnas mnporpamma SNMP (Simple Network
Management Protocol, mpocToif mpoTOKO YIpaBiIeHUS CETSAMH), PeaTu3yeMblii BO MHOTHUX BO-
wionieausix TCP/IP, - ato ogun 13 npumepos nporpamm UDP.

Hpyrue TCP/IP mpoTOKOJIBI HTPAIOT MEHEE 3aMETHBIC, HO B PABHOW CTETICHU Ba)KHBIE PO-
au B pabore cereir TCP/IP. Hanpumep, npotokon ompexaenenust aapecoB (Address Resolution
Protocol, ARP) nnpeo6pasyer [P-aapeca B pusznueckue ceTeBbie aapeca, Takue, Kak UIeHTU(H-
karopbl Ethernet. PoacTBeHHBIN MPOTOKON - MPOTOKOJN OOpPaTHOrO MpeoOpa3oBaHUs aapPecoB
(Reverse Address Resolution Protocol, RARP) - BeimonasieT obecnieunBaeT 0OpaTHOE IEHCTBHE,
npeobpasys ¢usnueckue cereBble aapeca B I[P-agpeca. [IpoTokon ympaBieHHs COOOIMICHUSMH
Internet (Internet Control Message Protocol, ICMP) npezacrapnser co60i IpOTOKOT COMPOBOK-
JIEHUs, KOTOPBIM ucronb3yeT [P nmis oOMeHa ympaBnsromiedl nHpopManuei U KOHTPOJS Haj
OIIMOKaMH, OTHOCSIIIUMUCS K Tiepenade maketoB [P. Hanmpumep, eciiu Mmapmipytuszarop He MOKET
nepenats IP-pelitarpammy, on ucnons3yer ICMP, ¢ Tem 4T06b1 HHDOPMUPOBATH OTHPABUTEI,
YTO BO3HHKJA Mpobiema. KpaTtkoe ommcanne HEKOTOPHIX APYTHX MPOTOKOJIOB, KOTOpHIE "Mpsi-
gytcst o 3oHTHKOM" TCP/IP, mpuBeneHo Bo Bpe3Ke.

ITPAKTHYECKAS YACTb



3ananme 1.

— OTKpBITh OKHO KOMaHJHOW CTPOKH, BBeCTH KOMaHIy ping ¢ IP agpecom mammHsI,
MIPU B3aMMOJICUCTBUH C KOTOPOM BOZHUKAIOT MPOOIIEMBI.

— OmnpenenuTtb, UCTIOIB3YET U MPOoOIeMHas MallliHA KOHPUTYPALIUIO CTATUYHOTO WITH
nuaamuaHoro IP anpeca. JIjist 5TOro OTKpoiTe MaHeNb yrpaBieHUs U Beioepute om0 CereBbie
NOJKIIOUeHUs. Terneps mMpaBod KJIaBHILIEH HaXXMHUTE Ha MOJKIIOYEHUH, KOTOPOE coOHMpaeTech
JTUArHOCTHPOBATh, 3aTeM BblOepuTe omnuuio CBOMCTBA B MOSBUBLIEMCS MEHIO OBICTPOTO JOCTY-
na.

— Ilepeiigute MO CIHUCKaM 3JIEMEHTOB, UCIOIL3YEMbBIX MOAKIIOYCHHEM, ITOKa HE JOH-
nere o TCP/IP mpotokosia (BeIOpaH Ha pucyHKe 3). BriOepute 3TOT MPOTOKOJ, HAXMHTE Ha
kHomke CBOMCTBA, YTOOBI OTKPHITH CTpaHMIy CBOMCTB i Internet Protocol (TCP/IP).

— 3amumute [P koHburypamuio mammuael. OCOOCHHO BaXXHO CAENATh 3aMETKH CIIEY-
IOILIMX AJIEMEHTOB:

— Hcnonb3yer v MaliMHa CTAaTHYHYIO WU TUHAMUYHYIO KOH(UTyparuio?

— Ecnu ucnonb3yercs craTuuHas KoHGUrypanus, 3anuimute 3Hauenue [P aapeca, mac-
KM MOJICETU U OCHOBHOTO LITI03a?

— Ilonyuaer nu mammHa agpec DNS cepsepa aBToMaTudecku?

— Ecmm agpec DNS cepBepa BBOAUTCS BpYUHYIO, TO KaKOW aJIpec UCTOIb3yeTCs?

— Ecnu Ha KOMIIbIOTEpPE YCTAHOBJIEHO HECKOJIBKO CETEBBIX AJalTEpOB, TO B MAaHENH
yrpaBiaeHus OyAyT MepedrcieHbl HECKOIbKO CETEBbIX MOAKIIOUEHUH.

— IIpoBeppTe THI aganTepa.

— Omnpenenure, npuauMaet 11 Windows Takyio kKoHGUryparuio. [[1s 3Toro oTkpoiTe
OKHO KOMaHJJHOHM CTPOKHM M BBenuTe cienyromuryto komanny: IPCONFIG /ALL.

— Omnpenenute NpaBWIbHBIN ceTEBOM anantep. B 3ToM ciydae onpeneneHre HYy>KHOTO
azlanTepa JOBOJIBHO MPOCTOE, TOCKOJIBKY B CIIUCKE €CTh BCETO JUIIL OJIUH aJanTep.

— OtnpaBbTe ping 3ampoc Ha aapec JOoKalbHOTo y3ia. CyliecTByeT JABa pazIuYHbIX
crmocoba Toro, kKak »3T0 caenarb. OmHUM cmocoOoM saBisercs BBon Komaunel: PING
LOCALHOST.

— Bsemute komanay Nslookup, 3a KOTOpPO# AOKHO MATH IOJHOE JOMEHHOE MMS ya-
nenHoro y3na. Komanna Nslookup momknaa cymeTs pa3pemuTth MmoHoe JoMeHHoe uMms B [P an-
pec.

— HeoOxonuMo mpockaHUpOBaTh KIMEHTCKYIO MAIIMHY Ha TMPEAMET BPEIOHOCHOTO
[1O. Ecnu Ha MamuHe He oOHapyxeHo BpenoHocHoro 10, copocbte DNS kam1 myrem BBOja
caenyromei komanael: IPCONFIG /FLUSHDNS.

IIpakTuyeckas 7 [IpeodpasoBanue ¢popmartos IP-aapecos.
Pacuer IP-agpeca u Mmacku nojacetru

Ienns padoThl: onpenenenue knacca u pacuer IP-agpeca u Macku noaceru

TEOPETHYECKASA YACTDH

IP-anpec npexacrasisier coboit 32-pa3psaHoe ABOMYHOE YUCIIO, pa3AeIeHHOE Ha IPyII-
bl IO 8 OMT, HA3BIBAEMBIX OKMEmamu.

Haubonee pacnpoctpanenHoit gpopmoii npeacrasnenus [P-agpeca sBnsercs 3anuch B
BUJIC Ye- ThIPEX YMCEJ, MPEJCTABIAIONINX 3HAUCHUS KaX0ro OaiiTa B decamuunou ¢popme 1
paszieJIeHHbIX ToukaMu, Hanpumep: 128.10.2.30

OTOT Xe aapec MOXKET ObITb NpeAcCTaBiIeH B odgouunom ¢hopmame: 10000000
00001010 00000010 00011110.

A Taxxe B wecmuaoyamepuunom gpopmame: 80.0A.02.1D

Crnenyer 3aMeTHTh, YTO MaKCUMaJIbHOE 3HaYeHUe okTeTa paBHo 11111111 (aBomunas
CHCTEMa CYUCIJICHHS ), YTO COOTBETCTBYET B JACCATUYHOMN crcTeMe 255.

[Tostomy IP-anmpeca, B KOTOPBIX XOTsl OBl OJTUH OKTET MPEBBIIIAET 3TO YKCIIO, SBISAIOT-



ca HenenucTBuTenbHbIMU. [Tpumep: 172.16.123.1 — nelictBuTensHbli aapec, 172.16.123.256 —
HECYUIECTBYIOINN aJpeC, MOCKOIbKY 256 BBIXOAUT 3a IPEJEINbI JOIyCTUMOTO 1HaIla30Ha.

[P-anpec cocTOUT U3 ABYX JIOTUYECKUX 4YacTell — Homepa nodcemu (ID noocemu) n
Homepa y3na (ID xocma) B 5101 noacetu. [lpu nepegaye nakera U3 OAHON MOACETH B APY-
ryto ucnoiss3yercs ID monceru. Korga maker monan B nmoaceTs Ha3HaueHus, ID xocra yka-
3bIBAET HA KOHKPETHBIN Y3€J B paMKaxX 3TOU MOJICETH.

UtoOw1 3anucate ID moaceTtu, B mose Homepa y3na B IP-aapece craBar Hymu. UToOb
3anucath ID xocta, B mosie HOMepa nojceTu craBAT Hyau. Hampumep, ecnu B IP-ampece
172.16.123.1 nepBbie nBa OaiiTa OTBOAATCS IO HOMEp IMOJACETH, OCTAIbHBIE B OaiiTa — Mo
HOMEp y3J1a, TO HOMEpa 3aIUCBIBAIOTCS CIEAYIOLUIUM 00pa3oM:

ID noxceru: 172.16.0.0.

ID xocra: 0.0.123.1.

[To uncny pa3psa0B, OTBOJUMBIX ISl IPEJCTABICHUS HOMEpa y37a (Ui HoMepa MoJ-
CETH), MO’KHO OTIPEJICNIUTh 001IIee KOJTMUYECTBO Y3JIOB (WIIM MOJCETEH) MO MPOCTOMY IIPABHITY:
€CJIM YHCIIO Pa3psiioB JJIs MPEACTAaBICHUST HOMEpA y3i1a paBHO N, TO o0Iee KOJIHYECTBO Y3-
70B paBHO 2N — 2. J[Ba y3J1a BBIYUTAOTCS BCIEACTBUE TOTO, YTO aJpeca CO BCEMH pa3psiaMu,
PAaBHBIMU HYJIAM WKW CAUHUILAM, SBJISIOTCA OCOGBIMI/I " UCIOJIB3YIOTCA B CIICHHUAJIBHBIX IIC-
J5IX.

Hampumep, ecnu moa Homep y3iia B HEKOTOPOHM MOJICETH OTBOAUTCS 1Ba Oaiita (16
OuT), TO 00IIee KOJIMYECTBO y3JI0B B TAKOM MojiceTH paBHO 216 — 2 = 65534 y3na.

Ins onpenenenusa toro, kakas yacte [P-aapeca orBewaer 3a ID mopaceru, a kakas 3a
ID xocTa, npuMeHsIOTCs Ba crocooa:

— € [IOMOIIIBIO KJIACCOB
— € [IOMOIIIbIO MACOK.

Obwee npasuno: non ID momceTn OTBOAATCS nepsvie HEecKOIbKO OMT IP-ampeca,
ocrtasiuecs Outel o6o3Havatot ID xocra.

[Ipu3HakoMm, Ha OCHOBaHUM KOTOpOro [P-ampec OTHOCAT K TOMY WJIM MHOMY KJaccy,
SIBJISIFOTCSI 3HAUCHHSI HECKOJIBKUX TIEPBBIX OMTOB azpeca (puc.15).

s prBLIE Hamvenpmnii | HaunOGoasmuii Ko.‘mtlet‘IBo MakcHMansEHOS
OHTHI HOMED CeTH HOMep CeTH ceTel YHCIIO V3710B 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 2'°_2=65534
C 110 192.0.1.0 223.255.255.0 2097152 2*_2=254
D 1110 224.0.0.0 | 239.255.255.255 I'pynmnoBoii agpec
E 11110 240.0.0.0 | 247.255.255.255 3ape3epBHPOBAH
Pucynox 15

Anpeca knacca A npeaHa3HAYEHBI AJIS UCIIOJIH30BAHUS B OOJBIITNX CETAX OOIIETO MOJIb-

30BaHHA.

OHu 10mycKalT OOJBIIOE KOJIUYECTBO HOMEPOB Y3JIOB.

Anpeca knacca B vcnonb3yroTcsl B CETAX CPETHETO pa3Mepa, HalpuMmep, CEeTsIX YHHUBEp-
CHUTETOB U KPYITHBIX KOMITAHUH.

Aopeca knacca C UCTIONB3YIOTCS B CETAX C HEOOMBIINM YUCIOM KOMITBIOTEPOB.

Aopeca knacca D ncnonb3yioTcs Ipy 00paleHUsIX K TPYIIaM MalluH.

Aopeca knacca E 3ape3epBUpOBaHbI Ha OyayIee.

Hexkortopsie IP-agpeca siBisitoTcst 0cCOOBIMU, OHU HE JTOJDKHBI IPUMEHATHCS JIJIST UICHTH-

(uKanuu OOBIYHBIX CETCH:



— Ecnu Bce 6utsl [P-anpeca paBHbI HymI0, agpec 0003HAYaeT y3ei- OTIPAaBUTENb U UC-
HOJIB3YETCsl B HEKOTOPBIX coobuienusax ICMP.

— Ecmm Bce 6uthl ID cetn paBHEI 1, ampec Ha3pIBaeTCs OTPaHUYCHHBIM IIHPOKOBEIIA-
tenpHBIM (limited broadcast), makeTsl, HampaBlIeHHBIE MO TAKOMY aJPECy, PacChUIAOTCS BCEM
y3JaM TOU MOJCETH, B KOTOPON HAXOJUTCS OTIPABUTEIND MAKETA.

— Ecmu Bce Outel ID xocra paBHBI 1, ampec Ha3bIBaeTCs MIUPOKOBEHIATEILHBIM
(broadcast), makeTpl, UMEIOMIHNE MUPOKOBEIIATEIBLHBIN aJIpec, TOCTABISIOTCS BCEM y3JiaM TojIce-
TH Ha3HA4YCHHSI.

— Ecmm Bce 6utel ID xocta paBHbI 0, agpec cuuTaeTcs HACHTH(PUKATOPOM ITOACETH
(subnet ID).

Oco06sr1it cmbict umeeT [P-aapec, nepBblif OKTET KOTOpOro paBeH 127. DToT agpec sB-
JISICTCSL 6HY- MPEHHUM A0PecoM CMmeKa npomoKoa08 KOMIIbIoTepa (Wi Mapiuipytusaropa). On
UCTIONIB3YETCSI I TECTUPOBAHMSI TIPOTPaMM, a TaKKe JIJISl OpraHU3aluu paboThl KIMEHTCKON
W CEpBEPHOM YacTel MPHIIOKEHHUS, YCTAHOBJIEHHBIX HA OJJHOM KommbioTepe. O0e mporpaMm-
HBIC YaCTH JIAHHOTO MPUIIOKECHHSI CIIPOSKTUPOBAHBI B pacyeTe Ha TO, YTO OHU OYAyT OOMEHHU-
BaThCsl cooOIIeHusIMH 110 ceTu. B IP-ceTu 3ampeniaercst npucBauBaTh CETeBbIM HHTEpdericam
[P-anpeca, HaunHaronmecsa co 3Hadenust 127. Korga nporpamma mochuiaeT aaHHbie mno IP-
anpecy 127.x.X.X, TO JaHHbIE HE MEPENAIOTCS B CE€Th, & BO3BPAIIAIOTCI MOJYJISIM BEPXHETO
YPOBHSI TOTO € KOMITbIOTEPA, KaK TOJBKO YTO MPHUHAThIE. MaplipyT nepeMenieHus JaHHbIX
o0pa3yeT «IeTiio», IOATOMY 3TOT aApec Ha3bIBACTCS adpecom 0OpamHou nemiu

(loopback).

dopma epynnosozo IP-adpeca - multicast - 03HadaeT, 4TO JAHHBIA TAKET JOJHKCH
OBITH JIOCTaBJIEH CPa3y HECKOJbKUM y3JilaM, KOTOpble 00pa3yloT TPyMIy ¢ HOMEPOM, YKa3aH-
HBIM B T0JIe ajipeca. [ pynmoBoii aapec He eMuTCs Ha HOMepa CeTH U y3i1a U 00pabaThIBaeTCs
MapLIpyTHU3aTOPOM 0COObIM 00pa3zoMm. OCHOBHOE Ha3HAUY€HHE TPYIIOBBIX aIPECOB pacIpo-
cTpaHeHue MHGOpPMAIMU 0 CXeMe «OJWH KO MHOruM». OCHOBHOE Ha3zHaueHue multicast-
a/IpecoB - pacnpocTpaHeHne HHPOPMALIUH 110 CXeMe “‘OAMH-KO-MHOTUM’. XOCT, KOTOPBIH XO-
YeT rnepeAaBaTh OJHY U Ty K€ HH(POpMAaIHI0 MHOTUM abOHEHTaM, ¢ IOMOIIBIO CIIEHHUaIbHOIO
npotokona IGMP (Internet Group Manageme Protocol) coobmaer o co3gaHuu B C€TH HOBOMH
MYJIbTHUBEIIATEIbHOW IPYIIBI C OMpPEACICHHBIM aJpecoM. MampyTu3aTopsl, MOAAEpKUBALO-
1€ MYJIbTHUBEIIATEIbHOCTh, PACIPOCTPAHAIOT UHGOPMAIIUIO O CO3/1aHUU HOBOIl IpyMIbI B
CEeTAX, MOJKIIIOUEHHBIX K MOPTaM 3TOr0 MapIIpyTH3aTopa. XOCThI, KOTOPBIE XOTSAT MPUCO-
€MHUTHCS K BHOBb CO3[]aBa€MOW MYJIbTHBEIIATEIbHONU IpyIIe, COOOIIAIOT 00 3TOM CBOUM
JIOKQJIbHBIM MapIIpyTH3aTOpaM U T€ MepeiatoT 3Ty HHPOPMAIUIO XOCTY, HHUIIUATOPY CO3/1a-
HUs HOBOM rpynimbl. ['pynmnoBast agpecanus npeaHazHayeHa il 3KOHOMUYHOIO PaCIpOCTpa-
HeHus B Internet niau GOJBIION KOPIIOPATHBHOM CETH ayJauO- WM BHICONPOTpamMM, MpeIHa-
3HAUEHHBIX Cpa3y OOJIBIION ayAUTOPUH CITYIIATEIICH HIIH 3pUTEICH.

Macka - 9ucio, KOTOpoe CIIYXUT Juisl BeieneHus yactei [P-anpeca, yto6sr TCP/IP
MOT' OTJIMYaTh HOMEp CEeTU OT HoMepa xocta. Mcmons3ys macky noaceru, TCP/IP-xocTbl Mo-
T'yT CBSI3AThCSl U ONPENETUTh, I/I€ HAXOAUTCS XOCT Ha3HAUYEHMS: B JIOKAJIbHON WM yJaleHHOU
ceru. [Ipumep macku noaceru: 255.255.255.0.

buter IP-anpeca, onpenemnsitonue Homep IP-ceTn, B Macke MOACETH JTOJDKHBI OBITH
paBHBI 1, a OUTHI, ONpeeNAIoLIe HOMED Y3/1a, B MacKe MO/ICETH JOKHBI ObITh paBHbI 0. J{s
CTaHJAPTHBIX KJIACCOB CETEN MAaCKHU UMEIOT CJIEIYIOIINE 3HAYCHHUS:

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

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

— ximacc C-11111111.11111111.11111111. 00000000 (255.255.255.0).

Macku nojicereil MOTYT MCHOJIb30BAThCS Il MAaCKMPOBAHMS TEX YacTel aapeca, Ko-
TOpPBIE COTJIACHO CTPYKTYpE Kjlacca, ONMpeAeaioTcs Kak ajapeca cetu. Ha mpakTuke pasnene-
HUE HAa MOJICETU NPUMEHSIETCS B ClIy4ae, KOIr/la KOHKPETHOE CETEBOE aIPECHOE POCTPAHCTBO
pa30uBaeTCs anbliie Ha OTACIbHBIC MTOICETH.



[ToaceTn ABIAIOTCS YIOOHBIM CPEICTBOM CTPYKTYPH3ALUU CETEH B paMKax OJHOU Op-
TaHW3aIuy, KOT/Ia BCE aapecHOe MPOCTPAHCTBO CETH internet MOXKeT OBITh pa3/ie]IeHO Ha He-
nepeceKarIInuecs MOIIPOCTPAaHCTBA - "nodcemu", ¢ KaxI0H U3 KOTOPBIX MOXHO paboTaTh
kak ¢ o0bryHON ceThio TCP/IP. Takum obGpa3om enuHas IP-ceTh opraHuzamuyi MOXeT CTPO-
UThCS Kak oObeanHeHue nojacereil. [lpu sTom opranuzanus 10JKHA MOIYYUTh OJIMH CETEBOM

HOMEP.

IMPAKTUYECKAA YACTb

3ananme 1. U3yuuth Teoperuueckue ocHOBbI [P-anpecanun
— Ckonbko okTeToB B IP — aapece?

— CKoabKO OUTOB B OKTETE?

— CKOnbKO OHUT B MackKe I1oAceTh?
3ananmue 2. Onpenenurts I[P agpec Bamero IK
— V3Haiite coOcTtBeHHBIN [P ampec koMmbioTepa U OmpeaeianTe, K KaKOMy KJaccy OH

OTHOCHUTCA.

— VY3Harb cBoi coOcTtBeHHBIN [P anpec BbI Moxere, ecnu 3amycture B OC Windows
XP Ha BemosnHeHue komaHay Ilyck — Ilporpammer — CrangaptHeie — Komangnas Ctpoka u

Habepere B Helt ipconfig .

cv KomaHaHaA CTpokKa

DNS—cyo®oduKC 3TOro NOAKAWYEHMA . . =

IP-anpec

Macka nopnceTwH
OcHOBHOW wAW3

o x|

: 84.242.238.171
: 255255255255
. 84.242.238.171

33}131‘[1/19 3. HepeBGI[I/ITC CJICAYIOIUC JBOUYHBIC YHCIA B ACCATUYHBIC, 4 JCCATUYHBIC B IBOUY-

HBIC.

/[BOMYHOE 3HAYECHHE

lecaTnuHoe
3HAYeHH e

UlecaTuuHoe 3Ha4ve-{/[BoMUHOEe 3HAa-
HUe JeHHue

10101100.00101000.00000000.00000000

127.1.1.1

01011110.01110111.10011111.00000000

109.128.255.254

10010001.0110000.10000000.00011001

131.107.2.89

01111111.00000000.00000000.00000001

129.46.78.0

3aganue 4. Onpenenenne yacreii IP- axpecos.
— 3anonHuTh TabauIy 00 NASHTHU(HUKAIIMY Pa3InYHbIX KiaccoB IP-aapecos.

IP- agpeca xoctoB Kiacc
azpeca
216.14.55.137

Anpec
ceTn

Anpeca
XOCTOB

[IupoxosewarenbHpiii  Macka nmoacetu
(broadcast) ampec M0 YMOJTYAHUIO

123.1.1.15

150.127.221.244

194.125.35.199

175.12.239.244

3ananme 5. [{an IP- agpec 142.226.0.15

— Uemy paBeH JBOMYHBIN 3KBUBAJIIEHT BTOPOTO OKTETA?
— Kakomy kinaccy mpuHaJJIeKUT 3TOT aapec?
— Uemy paBeH aJpec ceTH, B KOTOPOIH HaXOJUTCS XOCT C 3THM aJpecom?



— SIBmseTcs u 3TOT agpec X0CTa JOMYCTUMBIM B KJIACCUYECKOM cXeMe aapecanuu’?

3ananme 6. Haiitu aapec ceru, munumanbHbiii [P, Makcumansubiii IP 1 uncio xocros mo IP-
anpecy u macke cetu: [P-aapec: 192.168.215.89
Macka: 255.255.255.0

3amanme 7. Haiitu macky cetn, MunumanbsHbiii [P, Makcumanbhbiil [P mo IP-anpecy u agpecy
ceru: [P-aapec: 124.165.101.45
Certn: 124.128.0.0

3apanue 8. Haiitm munmmaneabiii IP, makcumansubeiii IP mo agpecy cetw m macke: Macka:
255.255.192.0
Cetn: 92.151.0.0

3ananue 9. Onpenenure, kakue IP-agpeca He MoryT OBITH HazHaueHH y3i1aMm. OOBICHUTE,
nouyeMmy takue [P-agpeca He ABIAIOTCS 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

IIpakTyeckas padora Ne§ Hacrpoiika yiajneHHOro 10CTyna K KOMIbIOTEPY

Ieap padoThl: MolydeHHE NPAKTUUECKUX HABBIKOB 10 HACTPOMKE YAAJIEHHOTO JOCTYyINa
K KOMIIBIOTEPY

TEOPETHUYECKASA YACTb

VY naneHHslid pabovrii CTOJ COEAMHSET JIBa KOMITBIOTEpA MO CeTH WM 4epe3 MHTepHer.
[Tocne nmoaxitoueHUs paboUMii CTOJN yJaIEHHOTO KOMITbIOTEpa OY/IET BHITIAETh TaK, CJIOBHO BbI
CUAMTE MPSIMO TEepe]l HUM, U Bbl CMOXKETE MOJIYYUTh JAOCTYI KO BCEM €ro mporpammam u Qaii-
JaMm.

Ota QyHKIHUS MPeTyCMOTPEHa BO BeeX BhITyckax Windows 7, HO MOAKITIOYUTHCS MOKHO
TobKO K KoMmmbioTepam ¢ Windows 7 IlpodeccuonanpHas, MakcumanbHas win KoprmopaTus-
Hasl.

VY naneHHslif 1ocTyn — (QyHKIHS, JaroIias MOJIb30BaTeI0 BO3MOXKHOCTh MOAKIIOYATHCS
K KOMITBIOTEPY C MOMOIMIbIO JAPYroro YCTPONCTBA uYepe3 MHTEPHET MPAaKTHUECKU OTOBCIONY.
[Tonp3oBaTens padoTaet ¢ daiaaMu U IporpaMMaMu TOYHO TaK K€, KaK €clid Obl OH HaXOJIUJICS
BO3JIE 3TOr0 KoMmbioTepa. OcoOeHHO MPUTOANTCS 3Ta (PYHKIMS TeM KOMIAHUSAM, I7ie OOJBIINH-
CTBO COTPYAHHMKOB HaXOJIUTCS 3a ImpeenaMu opuca, Ha YaCTUHYHOM (pUJIaHCe, ayTCOPCUHTE HIIN
B KOMaHJIMPOBKaX, HO MPH ITOM OHHU HYKJTAIOTCS B OOHOBJICHHH paboueil mHpopManuu, mpo-
CMOTpE KOPHOpPATUBHOM MOYTHl U Ip. MM He HyXHO OyJaeT ckauumBaTh BCe HEOOXOIUMBIE IS
paboThI JaHHBIE HA BHEIIHUNA HOCUTEIb WK OTIPABIATH UX IO MOYTE — JOCTATOYHO CBSA3ATHCS
¢ 0pUCHBIM KOMIIBIOTEPOM. Y JaJICHHBINA TOCTYM HCIOJIb3YIOT CUCTEMHbIE aIMUHUCTPATOPBI IS
yIIpaBJICHUS] CUCTEMON U YCTpaHeHHs cOOeB B €€ padoTe, M PyKOBOAMTENH, KEJIAIOIINe MPOKOH-
TPOJUPOBATH MPOIECC BHIMOJHEHUS 3a/ladll CBOMMHU MOJYMHEHHBbIMH. [Ipumensiercs oH U ains



JTUCTAaHIIMOHHOTO OOY4YEeHHS B 00pa30BaTEIbHBIX YUPESIKICHUSIX.

IHPAKTHYECKASA YACTD

— Bri0oepute Ilyck > Ilanenn ynpasjieHus > Cucrema > HacrTpoiika yaajaeHHOro
JAOCTYIIA.

— B pasgene «YpaneHHblii paboumii CcTON» BBIOCpHTE Iepekiodarensb Paspeimarhb
NMOAKJIKYEHUS TOJbKO 0T KOMIBKTEPOB ¢ YAAJIEHHBIM Pabo4MM CTOJIOM C CeTeBOil Mpo-
BepKoii moamHHOCTH (0e3omacHee). Eciin mosBUTCS cOOOIIEHHE O TOM, YTO HAa KOMIThIOTEPE
HAaCTPOEH NEPEXO0/1 B CIALIUN PEXKUM, IEPEUIUTE IO CChUIKE DJIEKTPONUTAHUE, U3MEHUTE 3HA-
yenne Ha Hukorna m Haxxmute KHONKY «CoxXpaHnuTh u3mMeHeHus». Haxmure kHonky OK, uto-
OBl 3aKpbITh npeaynpexaeHne. Haxmure kHonky [IpuMeHuTh B okHEe «CBONCTBA CHCTEMBDY.

— B pazgene «Y paneHHbIl paboduii CTOI» HAXKMHUTE KHONIKY BBIOpaTh moap30BaTeei.
VY Kakoro moib30BaTeNs yXKe ecTh yaanéHHb noctyn? IlockonbKy Bbl OyneTe UCIOIb30BaTh
3Ty YYETHYIO 3aIMCh JJIS MOJTY4YEHUs YJAIEHHOTO NOCTYIa, HAKMHUTE KHONKY OTMeHa, He J0-
OaBJIsIsI MOJTH30BATEICH.

— Beibepure Ilyck > [lanens ynpaenenus > bpanamaysp Windows > M3meHuTh napa-
MeTphl. YOemuTech, 4TO BbIOpaH MepekIouaTeTh BKIANOYHTHL (PeKOMEHIyeTcs1), 1 HAKMHUTE
kHonky OK. 3akpoiite manens ympasineHus, okHo «bpanamaysp Windows» u mepeiinute Ha
KommsroTep 1.

— Haunure ceanc nHa Komnbrotepe 1 moa y4é€THOM 3amuchbio aJIMUHHCTPATOpPA WU
y4acTHUKA TPYIIbI aAMUHUCTPATOPOB. MMs monb3oBarens y3HaiTe y npenoaasarens. Beioepu-
te Ilyck > Bce nporpammsl > Cranaaptaeie > [lonkiatoueHue K yaajieHHOMY pabouemMy CTOY.
Otkpoercst okHO «[logkimoueHue K ynameHHoMy pabodemy croiny». Beegute Computer? (Kom-
netotep 2) B nosie «Kommnberotep» u Haxkmute KHonKy [loaxmounts. B none «MmMs nons3oBate-
Js» BBEOUTE HMMsI YYETHOW 3alKCH, MOJ KOTOPOM Bbl HauMHaIM ceaHc Ha Kommbrorepe 2.
Hanpumep: John Computer2. B none «Ilapons» BBeauTe naposs ajs noiab3osarens. Ilpumeua-
HHE. YuéTHas 3alKCh MOJb30BaTEeNs JOJDKHA HMETh Napoib. akmuTe KHonky OK.

— Ha Kommnbiorepe 1 mpaBoii kHOMKOM MbImK MENKHUTE pabounii cton Kommbiorepa
2, Be10epuTe Co3math > [lanky u HazoBuTe nanky Remote Permission (Pa3pemenue yganéaaoro
noctyna). [IpaBoii KHONKOM MbIH METKHUTE Manky Remote Permission (Pa3pemienue ynanéu-
HOTO J0CTyNa) W MociaeaoBaTeibHO BeIOepuTe OOmuii qoctyn > JlomodHUTEIbHbBIN 00Ul 10-
ctyn > OOIuit JOCTYI K Mamnke, COXpaHUTe UM 1o ymonryanuio Remote Permission (Paspere-
HHE YIaJIEHHOTO IOCTYIA) U HAKMHTE KHOMKY «OK».

— Ilepetimure Ha BkIagky bezonmacHocTh. YOemuTech, uTo B cnucke s Kommbrorepa
2 ectb mMs moib3oBarens ¢ Kommbiorepa 1. B nmpotuBHOM citydae co3gaiiTe U 100aBbTE MMS
nonb3oBarens. [locnenoBarenpro Haxxmute kHonku OK > 3akpeiTh. Beibepute [Tyck > OTrotro-
YUTb.

— Haunure ceanc na Kommnbrorepe 2.

— Bri0epute Ilyck > Ilanens ympasiaenus > Cucrema > Hactpolika ymaleHHOTO J10-
cryna. O0paTuTe BHUMaHHUE, YTO KOMIIOHEHT «Y IaJCHHBIN MOMOIIHUK)» aKTUBUPOBAH MO yMOJI-
yanuto. Haxxmute kHonky JlononHurenbHo. OTKpoeTcs okHO «IlapameTpsl yiaqeHHOro MOMOII-
HHUKa». Y 0eIUTeCh, YTO YCTaHOBJEH (praskok Pazpemuts ynanéHHoe ynpaBieHHE STHM KOMIIbIO-
TE€pPOM, YCTAaHOBHUTE JUIsl MpUTIIANIeHus 3HaueHue 1 4., ycraHosute naxok Co3maBarh mpuria-
IIEHUS! TOJIBKO JJIsl KOMIIbIOTEpOB ¢ cuctemMoil Windows Vista mim HOBee M HAXKMUTE KHOIIKY
OK. Korga otkpoetcs OKHO «CBOMCTBA CUCTEMBI», HAXKMHUTE KHONKY II[pMeHUTD.

— Ha Komnerorepe 2 BeiOepure Ilyck > Bee mporpammsl > O6cnykuBanue > Y najcH-
HbI momontHUK Windows. [TosiBUTCSt OKHO «3ampoCHTh WK TTPEIIOKHUTH ITOMOIIE?». Beibepure
[Ipurnacuth TOTO, KOMYy BBI IOBepsieTe, AJsl okazaHusi moMoiu. [losBurcs okHo «Kakum obpa-
30M IPUTITACUTH KOTO-HUOYIb Ha TOMOIIb?». Kakumu crmoco0aMu MOXHO CBSI3aThCSI ¢ TTOMOIII-
HukoMm? Bribepute Coxpanuth npuriamieHue kak ¢ain. IlosButcs okHo «CoXpaHUTh MpHUTJIa-
meHne Kak ¢aiim». Haxmure kaHonky O030p.



— Hatigure o0myro nmanky "Remote Permission" (Paspemenue yaan€HHoro gocTyma) u
Hazosute Qaitnlnvitation to Computerl (IIpurnamenune Ha Komnsrotep 1). Ka koit Tun pacmmu-
penus y daina? Haxmure kHonky Coxpanuth Kornma mosiButcs okHO «COXpaHHUTh MpHTJIAIIe-
HHUe Kak (aiiny, BBeaute mapoib HelpMe u monreepaute napoiab HelpMe. Haxmure KHONKY
I'otoBo. Korna nosiButcst okHO «OkuJaHue BXOIAIIECTO MOAKIIOUYCHUS», HAXKMUTE KHOMKY [la-
pameTtpsl. Kakyro kimaBuily Hy:)KHO Ha)KkaThb JUIsl IPEKpAILEHUs COBMECTHOTrO ynpasieHus? Kakue
(GYHKIIMM OTKIJIIOYEHBI TMPU CPEIHEM YPOBHE HCIOJIb30BAHUS MPOIYCKHON CHOCOOHOCTH?
Haxxmure knonky OK.

— Ha Kommsrorepe 1 Beioepute Ilyck > Cerb n aBaxkabl ménkaute Computer2 (Kom-
nptotep 2). Haunute ceaHc ¢ yué€rHoil 3ammchlo mosab3oBarens ¢ Kommerorepa 1. J[Bakasl
ménkauTe nanky Remote Permission (Pa3pemenune ymanénnoro gocrymna) Ha Kommbrotepe 2.
JBaxxas! ménkuute ¢aitn Invitation to Computerl (Ilpurnamenue na Komnsrorep 1). Otkpoer-
cs okHO «Y manmeHHb moMomHuK Windowsy. Beeaute mapons HelpMe. Haxkmute knonky OK.

— Ha Kommbrorepe 2 Haxmure KHONKY Jla, 94TOOBI pa3pemnTh JOCTYNl K KOMIBIOTE-
py.AKTHBHUpYHTe OKHO Y naneHHblii momoutHuK Windows — Bam momoraer John Computerl,
BbIOpaB ero. Brioepute Pasrosop. B mone pasrosopa Beeaute Hi John Computerl, my optical
drive will not work (3mpaBctByiiTe, John Computerl, Moii onTHYecKuid TUCK HE paboTaer).
Haxxmute xkHonky OTHpaBUTb.

- Ha Kommbiotepe 1 B rmaBHOM MEHIO yaneHHOTro nomoriHuka Windows HaxMuTe
KHONKY 3alIpOCUTh yIIpaBIICHUE.

Ha Kowmmeiorepe 2 ycranoBute ¢uaxok Ilo3Boants John_Computerl orBeuath Ha
3anpochl CIayKObI KOHTPOJIS YUYETHBIX 3anuceii. Haxxmute kHonky /la.

Ha Kommbrorepe 1 BeiOepuTe okHO «CBoicTBa cucteMb» st Kommbrotepa 2. [Ipumeuanue.
Ecnn oxHo «CBolicTBa cucteMbl» A1 KoMiproTepa 2 3aKpbITO, OTKPOWUTE €T0, IPEXAE YeEM IIpo-
nowkuth. [lepelinure Ha BKinagky O6opyaoBanue u Beioepute ucnerdep yerpoiicTs. [1paBoii
KHOIIKOW MBI MIEIKHUTE ONITHYECKUH AUCK, OTMEUCHHBIA Y€PHOIi cTpesikoii BHU3. Bribepure
Brurouuth. B rimaBHOM MeHIo yaaneHHoro nomourHuka Windows Haxvure kHonky Ilpekpa-
TUTh O0IIUIA JocTyn. B rimaBHOM MEHIO ymalieHHOro moMomtHuka Windows HaXMUTE KHOTKY
Otkarwunts. Haxxmure kHonky /la. 3akpoiiTe BCE OTKPBIThIE OKHA M BBIMJUTE U3 CUCTEMBI Ha
Kommnerotepe 1.

Ha Kommbtorepe 2 naxxmure kHonky [la. [l[énkaure Jlucneryep ycTpoiicTB, YTOOb! aKTHBH-
poBath ero. OTMEUEH JU ONTUYECKHUUA TUCK 4YE€PHOM CTpeskor? 3aKpoWTe OKHO JucCIeT4yepa
YCTPOWCTB M OKHO «Y maneHHbIi momontHuk Windowsy. Y nanute manky «Paspenienue ynaneH-
HOro joctymnay. Beibepute okHO «CBoiicTBa cucteMbl». Ycranoure ¢uaxoxk He paspemars
NOAKJII0YeHHS K 3TOMY KOMIIBIOTEePY 1 HAXKMUTE KHONKY «OK».
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